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Po6oro swnonHeHo B HHCTHTyTe HA8PHWX HccneAOBOHH~ AH YCCP H_ B 

no6opoTOpHH HA8PHWX peoK~H~ 06b8AHH8HH0f0 HHCTHTYTO AA8PHWX HCC~BAO

BOHH~. 

'· 
OtH~HORbHWe onnoHeHTw: 

1. AKOA8MHK AH YCCP, 
AOKTOP WH3.-MOT. HOYK, 
npoteccop HeMel:l Oner 4leAOPOBH4 

2. AoKTOP WH3.-MoT~ HoyH, 
npoteccop npoKone~ reHHOAH~ AneKCOHAPO

BH4 

3. AoKTOP IH3.-MOT~ HOYH KonMHHHKOB BnoAHMHP 

reHHOAb8BH4 · 

BeAY1118e HOY4HO-Hccn'eAOBOTenbCKOe Y4P61KA8HHe: 
XOPbKOBCHH~ IM3HKO-T8XHH48CKH~ .HHCTHTYT AH YCCP 

30IJIH.TO AHCCepTa~·MIII COCTOHTCA "-· __ " (}( 19~r. 
B "---" 40COB HO 30C8AOHIIIH Cne~HQRH3HPOBOHHOrO COBBTO npH 
na6opaT~PHM HA8PHWX npo6neM 06b8AHH8HH0f0 HHCTHTYTO HABPHWX 
HCCR8AOBOHH~, r. jy6Ho,. MOCKOBCKO~ o6n. 

C ~Hccepro~He~ _MOJKHO 03HOKOMMTbCR B 611t6ftHOTeHe OH~H. 

Aa'ropetepoT po3ocnaH .. Jf}.. ,E 1991 r. 
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Od~oH xopoKrepMCTMKo.podorw 

B A~ccepraq~OHHO~ padore ~3nome~~ pe3ynbTOT~ ~ccneAOBOR~~-~ Pa3-
padoroK ~CT04H~KOB ~OHOB ~· ~HMBKTOPOB AnH YCKOP~TenbHO~ TBXH~KH, TaX
HOnor~~ ~ MBTO~~~H HABPH0-~~3H4BCK~X BKCnepHMBHTOB,·s~n~nHBHH~X OBTOPOM 
B HHH AH YCt~ (r. H~es) ~ B n~P OMHH (t •. 4ydHa). 

AKTyonbHOCTb podorw 

HeKOTO·p~e CBO~CTBO THMenbiX HABP, TOK~e KOK:··_donbiUOH MOCCO, cnOMHOH 
MHOrOHYKnOHHOH CTPYKTypo, dOnbWO~ 30PHA, KnOCTBPHOH CTPYKTYPO HBKOTOPLIX 
~ABP, .~40CT~e B HABPHLIX npeepow_eaHHX TO~ ~nH-~~0~ 40CT~ HyKnOHOB _nHd6 
BCerO·HAPO B qenOM, OdycnOBHnH donbWO~ HHTepec H HCCnBAOBOH~HM-C H~M~ 
~ TBXHOnOrH4BCK~M np~MBHBH~HM. YCKOPBHHLIB THMenL!e H~H~ ~~3BOn~nH ~~0-
A~~HYTbCH B odnOCTb CBBPXTHmenbiX HABP .cz~110 f 126), C~HT83~POBOTb HO
Bble aneMBHT~ H ~30TOObJ,' ~ccneAO.BOTb npoqeCCbl rnydOKOHeynpyr~X CTOnKHO
BBHH~, PBOHQH~ cn~HHHH ~ OBPBA04 ~ T.A. 

·PerneH~e 30A04~ YCKOPBHHH THMBnLIX HOHO~·Ha-HHe~CKOM ~30XPOHHOM 
QHKno~poHe Y-240, po3padoTKa ~ C03AOH~e d~CTPOAe~cfsy~m~x. ~cfo~HHHOB 
~OHOB inH aneKr~oMorHHTHblx'Macc~d~naparo~os,lpadordmm~x Ha ny4Ke H 

J ' ' . • • ~ . • • ••. • • . • . ' • ; ~ ·' 
OPBAH03H048HHbiX .AnH .~ccneAOBOH~H CBO~CTB KOpOTKOM~BYIU~X HABP - OPOAYK-
TOB HABPHbiX peaKq~~, pa3padorKa -~HmeKTopoe ~OHOB ..inH ycKOPHTene~ ~ 
~MnnOHTOTOPOB; odycnosMn~ OKTyonbHOCTb npeACTOBne~HbiX a· A~CCBPTOQ~~ 
~ccneAoBoH~~-H pa3pa6ojoK. · 

Yenb padorw 

1. Pa3p060TKO Ill C03AOH~e _HCT04HHKO MHOr030PHAH~X ~OHOB (M3H) 
r03006p03HbiX. ~ · 77JBPAbiX sew_e~TB, np~rOAHOrO.AnH ~CROnb30B.OH~H B p~M~Me 
An~TenbHO~ SKcn'nyoraqH~ HO HHeBCKOM ~3DXPOHHOM q~KnorpoHe Y-240. 

"' '· ' . . . . . . . ', ' 

2. Pa3p060TKO H CQ3AOH~e HO OCHOBB 6e30TXOAHO~ TBXHOnor~~ MBTOAO-
M~ nopowKoso~ uer~nnypr~~ KOTOAHbiX y3nos An~ aroro HCT04H~Ka-~3.cne- . 
48HOrO nopornHOBOrO BOnb~pOMO ~-MOnH6ABHO C A060B~OM~ B KOTOA ~ OHTHKO

. TO~ po604~X BBIIIB~TB B KOn~48CTBB AD 20% no OdbeMy ~ 6e3 A060BOK. . . 

3. 'YcKOPBHHe--HO ~30XPOHHOM Q~KnOTpoHe Y-240 'HOHOB c+3• o+4. N+4 

AD &Hepr~~ 70, 85, ISO MaB coorsercrseHHO. 
. . 

4~ HccneAOBOH~e 'A~~~Y3~~ OPOAYKTOB HABPH~X peOKU~~ •. B~6~T~X ~3 
TOHKHX M~WBHB~·YCKOPBHHbl~~ THMBRbiM~ HOHOM~ ~ BHBAPBHHbiX B pa3n~4H~e 
MOTBPIItOn~ B ycnoB~HX c~nbH~X POA~OQHOHHbiX OOBPBMABH~~ ( no.A ny4KOM) -
KOK COOC060 6biCTpO~ AOCTOiKH ~X ~ 06nOCTb B~WBKT~BHO~ ~OH~30QH~. 
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5. Pa3pa6orKa,-~ccneAOBaH~e ~ C03AaH~e 6~crpoAe~creyro~~x ro3opa3-
PHAHOro ~CT0.4H~·Ka· ~· ~CT04H~Ka i!OHOB C noeepxHOCTH·O~ TBPMD~OH~3alH1B~ · 

AllH 311BKTPOMarH~-THbiX MOCC-cenapoTOpOB 'Ha ny4KB C ~CnOil-b30BaH~BM .MeTO

AOB AOCTaBK~ npOAYKTOB HABiJHWX peaKti~~ B ~DHHbl~ ~CT04H~K 30 C4ElT 6biCT

po~ A~~~Y3~~ ~X ~3 HBKOTOp~X TyronnaBK~X MOTep~allOB. 

6. Pa3pa60TKa ~ ~CCilBAOBaH~e BHem'fl~x ~HlKBKTOPOB · ~OHOB c BbiCOKO~ 
s~~eKT~BHOCT~ID-~3Bne4eH~H ~x ~3 nna3Mbl_ (ra3oBbl~ po3P~A. no3epHaH nna3-
Ma, 311BKTP~4eCK051. ~CKpa _ ••• ) _ ~ ~OKYCMPOBK~ AllH ycKOP~Tene~ ~ ~MnnaHTa-. 
TOPOB: ' ' ' ' ' - ' '' 

·._ Hay4HriH 

1 ~ ·np~. nOMO~~ 'Hay4HOo6~cHO.Ba,HHO~, ljBilBHO~pa~71eHI1'o~ TeXHOJ1Df-~~ 
enepable pa3pacioraHbl ~ co3AOHI>i.KaroA~ '1-1 aHT~~aTOAbl -~1151 AYroeo_ro .~cro4-
H~Ka M311 ~3 cne4eHoro nopomKoeoro 'eonb-~pa..ia c Ao6asKa·M~ pa6o4~x ee- . 

~ecre rol-l~·x, K_oK ~i2o;,j: !tt_Aio'2 , ,~- KDTDPbiX He npo~cxoA~T npe~Aespe
MeHHoe o6eAHBH~e noeepxHOCTHOfO Cll051 ._KaTOAa ~11~ aHT~KaTOAa po604~11:-I 

eeutecrsaM~ ~P~ pa6o4~~ ~r-eMnepary.pax ··a ~cro4H~Ke (;,..... 2500 K) ~nnoTb ,~~o' 
p03pyweH~51 ~OHaM~ ~3 nno;M~ ro,30BOro P'03P51A·O. ' ' ~-

' ,_, '•' . ·· .. ·!.. ' • ',, 

2. Bn_epeble npoBBABHbl ~CCReAOBaH~51 A1-1~~Y_J~I-1 ~POAYKTOB 51AepHbiX 
peOKlj~~. Bbi6~TbiX ~3 TOHK~X M~WeHe~ ,yCKOpeHHbiM~ ·T51menb1M~ ~OHOM~-~ 

BHBAPBHHbiX B pa3orpeTble nnaCTI-1HKI-1 ~~ TyronllOBK~X ~OTep~onOB B ycnOB~51~ 
. • .· , " . I . 

I-1HTeHCI-1BHbiX paA1-1all~OHHbiX noepemAeHI-1f1 (noA ny4KDM). · ., ;_" -··· 

3. Po3po6oTaH _-~ enepeble C03,1laH 6biC.Tf~OAet1CTBYIDut~~ rci3opa3PHAHblt1 
I-10HHblf1 i-1~T~4H~K -npoAyilras HABPHblx· i>e~Kljl-1~ cosMecrHo c Ml-1weHbiD 1-1 c.1-1c:.. 
TeMof1 ·,.,:bcra~K~ ~X a' o6ncicTb s~~BKT~BHO~ 1-1DH~3alj~l-1,. OCHO_B,aHHDf1 .Ha 

51BileHI-11-1 6bicrpo~ A~~~Y31-1~ HA'ep' aria~~-. BHBAPeHHbiX a' ryronnosK~e nnacri-1-

Hbl npl-1 BbiCOKO~ TeMn'eparype· B ·yCilOBI-151X C~llbHbiX' PaM10lji!OHHhiX nospemABHI-1f1. 

11CT04HI-1K C03AaH'An51 sneKTPOMOfHI-1THOfO Mabc-cenapoTOPO HO ny4~B ybKo: 

pe H HbiX THmellbiX ~0 HOB, ( nllP 011fili1qi-1KilOTpoH· Y-300) ~ 'BnepBble npo's eAeHbl 

I-1CCneAOBaHI-1H·noB~AeH~51 ~ ra30p03P51AHDM icro~~I-1K~·yn~TPOMa~biX KDn~4eCTB 
PaAI-1Da~:~BHbiX aTOMOB. ' "'' '' ' '' 

4: Bnepsble pa3pa6oraH ~ CD3AaH· 6blc~poAe~crsjmut~~ ~biCOKOTeMnepo~ 
TYPHblt1 ~CTD4H~K c riosepxHoCTHO~ repMo~oH~3alj~e~ ·An51 sneKrpoMarH~THoro 

il", ., ·; 1 ' .'. -. ""' .. • .. ' . 4 • ; , ., 

MOCC-CenopaTopa ~a ny4K~ T51mBilbiX. ~OHOB~Ha OCHOBe _~CT04H~KOB T~nO 
"rOp514~51·n~llO~Tb"·~·:~~~ll~A~B~H~ 'er~. xapaKTep~CTI-1KI-1. 11CT04H~K ~CnOJ1b30-

~ ~-·· ......._. :··~· ----~ '- ~, ~ t > •• 

BallC51 B COCTaB~-M~CC-cenapaTopo'63MC-2 HU.BbiBeABHHOM nY4Ke.yCKOPBHHbiX ., 

Ha ll1-1Kiior~b~e Y~3oo'TH~~nbl~ ~oHos <nHP o11fll1). 8 ar~~ l-1ccneAosaHI-151x 

M,lleHT~~I-1lj~pOBaHbl·~ 1-13y4eHbl HOBble 6biCTpopa~nOAaiDut~eC51 ~30TOnbl, B TOM 

4~Cne I-1311Y40TBJ1~ 3ana3,1lbl~aiDut~X npoTOHOB, B 06J1aCTI-1 lltB1104H~X 1-1 PBAK03e: 
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\ 

i' 

MBnbHbiX sneMeHTOB, nony4BHHbiB B peOKlji-151X'C YCKOpeHHbiMH T51me~b1MI-1 
I-10HOMI-1; 

·,' 
5. Bnepewe P03p~6CTOH BbiCOK03~~eKTI-1BHbl~ BHBIUHI-1~ ~HmeKTOp cenap~

PDBOHHbli I-10HOB -C~I-10HHMM ~CT04HI-1KO~, P060TaiDuti-1M B dAHDPOAHOM MOfHI-1THOM. 

none COBMBCTHO C-MbfHI-1THMM aHan~30TOPOM ~ MarHI-1THWMI-1 3KpaHaMI-1. 11HmBK

TOp OTni-140~TC51 OT APYfi-1X TBM,' 4TO HO BUXOAe ny4Ka 1-13 MOfHI-1THOfO n01151 

3nBK~POMOfHI-1TO _I-1CT04HI-1Ka ~03iOIDTCH ycnOBI-1H AnH ABO~HO~ (~OPI-130HTOilbHO~ 
1-1 aKCI-10nbHO~) ~OHYC~POBKI-1 ny4KO 1-1 cornoCOBOHI-151. 3MI-1TTaHCO 1-1CT04HI-1Ka ~. 
OKCenTOHCO. MOfHI-1THOrO OHOni-130TOpo; YrDn 30XBOTd I-10HOB 1-13 ~CTO~HMKa B

AOHHOM ~HmeKTOpe YBBI11-14~BOeTC51 npl-1~epHO B 3' pojo~ a non~OH _sl~eKTI-18-
HOCTb B HBCKOnbKO P03 30 C48T ~DKiCI-1POBK~ ny4Ka B none MarHHTO_MCT04-

HI-1KO 1-1 HO BbiXO,IlB 1-13 Hero, 6onee 6ni-13K0f0 pacnonomeHI-1A ~CT04HI-1KO KO 
' . ' BXDAY B MOf~~THbl~ aHanl-13aTop. 

' . . ' 

6 •. Bnepsble P03pQ60TOH. 1-1 I-1CCileAOBOH HO MOI{BTe I-1HmBKTOp I-10HOB,. B 
TOM 41-1Cne MHo'ro3

1
0P511\HbiX, c BbiCOKO~ 3~~e~TMBHDCTbiD f13Bne4eH~H MX 1-13 

nho~~w T03DBoro PD3P51AO,. ~cKpw, na3epHo~ nno3MM. 1-1 t.i. 11HmeKTOp ~DKY
CI-1pyer co6pOHHb!e B- TenecHOM yr ne N I_ CTepl-1,1li-10H VI donee I-10Hbl B n51THO 

~e60ilbWOfO P~3~epa 1-1 MO~e~ 6b1Tb I-1CnDnb30BOH KO~ B~BWHI-1~ VICT04HI-1K· AnA 
YCK0pi-1T~ne~ ~ npOMYWileHHhlX I-1Mn~OHTaTOPDB. 

' ! .. . . • ' 

Hay4HO" H npaHTH4ecKa" yeHHOCTh 

, 11CT04HM M311 f03006pa3.HbiX ,1-1 TBepAbiX BeuteCTB C KOTDAHbiMI-1 Y3110MI-1 1-13 
__ ,cne4eHoro nopowKoeoro sonb~paMo ~·Mani-16AeHa -~~nonb3yercA Ha KVIeBCKOM 

I.JI-1:;JDXPOHHOM ll1-1KilDTPOHe Y-240. Co3AOHHoe B OKT6 .110M AH YCCP Ho ocHose 

HOIUI-1X P03p060TOH 1-1 I-1CCJ1eAOBOHM~ npOMhlWneHH08 npOI-13BOA~TBO -KOTOAHMX 

Y311Dh MeTOAOMI-1 nopOIUHOBO~ MeTbnnyprHI-1 CnOC06HO o6ecne41-1Tb 3TMMI-1.y3nOMVI 

THmenoi10HHbJe ll1-1KnorpoHw Howe~ crp·aHbl 1-1 3opy6emHbiX crpoH •. B 4aCTHDCTM, 

3TM KOTOAHble Y31lbl npDXOA51T ~CniHOHI-1e HO lji1HflDTPDHe U --120 B Ul151~ B 
. · PocCeHAOP~e. 

'lli~pOKOe-npl!IMBHBHVI~ KOTOAHble y3nhl M3 ~ne4BHOr~ nopO~KOBOro_ Bdllb~pa-
Ma 1-1 MOnVI6AeHa ~ A060BKaMI-1 ~a6041-1X BBIItBCTB, OC068HHd TaKI-1X, KOTOpue-

_B HOpMOhbHhlX ycnOBHAX He ~MeiDT r03006p03HbiX COeAVIHBHI-1~, VI 6e3-~I-1X, MD~ 
·ryT Ha~TH Ha npOMWWnBHHbiX I-1MnllOHTOTOpox, VICnOflb3yeMMX HO 30BOAOX, 

npOI-13BOAAIIti-1X CDBPBMeHHy~ nonyQpOBOAHI-1KOBy~ 3118KTPOHHy~ n~OAYKQI-1ID.-

B UBn51X peKilOMhl 3TO~ pa3pa6dTKI-1 Bblny~e~ peH~OMHbl~ poni-1K! ~11CT04HI-1K M3~ 
ra30o6p03HbiX 1-1 TBepllhiX BeuteCTB" - -1986 r., "PeKnOMO", K1-1e'e. 

6MCTPDAe~CTBYIDi111-1B MCT04HI-11{1-1 ~OHOB COBMBCTHO c CI-1CTBMO~ 'AO_CTOBK~ 
npDAYKTOB AAepHbiX peaKlj~~ B D6nOCTb ~~~BKTVIBHO~ I-10HI-130ljl-11-1 np~MBHAIDTCA 

.HO MOCC-Cenoparopox B.ni-1HVIH C THmenOHOHHYM 'ycHOPVITeneM. C VIX nOMDillbiD, 
a 4ac~HOCTVI, a onwrox Ha ny4He ~I-1HnorpoHo Y-300 (ny6Ho, O~HM RRP) 

3 
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OTKP~TO RBneHMe MCnyCKOHMR 30n03A~BOIDm~x npOTOHOB M OdHopymeHO donee 
30 HOBbiX 0 M30TOnOB -. p-M-3ny40Te~etl. . 

0 

• • • _ 

BHemHwtl'~HmeKTh~ R~B~-2, P03pOdOTKO, ~CC.BAOBOH~e ~ C03A~HMe KOTO
poro npOBOA~n~Cb B COOTBeTCTBM~ C 0dmecOID3HOtl ~OY4HOieXH~4eCKOtl npo
rpOMMOtl.1986-1990 rr., npeAH03H04eH AnR MCnOnb30BOH~R HO yCKOp~tenRX 
rRmen~x ~oHoe,.Mocc-cenoporopox w npoublmneHH~x wi.1nnoH~oropox, roKme 
KOK w wHmeKrop n~B~-1 w BHemH~tl MHme~;op · cenop_wposoHHbiX woHos, or n~-
4omm~ecR 3H04~TBnbHO donee BbiCOKOtl 3IDIDBKTMBHOCTbiD 3KCTPOKUMM ~OHOB ~ 

TPOHCnOpT~~OBKM ny4KO, dnorOAOPR P03pOdOTOHH~M· M C03AOHHbiM C~CTBMOM 

m~pOKOoneprypHbiX 3KCTpor~pymmwx ~ ~6Kyc~pymmwx an~KTPOAOB ~-MOfH~THbiM 
IDDKycwpymm~M cwcreuou. 

AnpoCiayMH po6orw 
I 

0CHOBH~e pe3ynbTOTbl A~CCBPTOUWOHHOtl podOTbl ADKn~AbiBOn~Cb HO MemAy-
HOPOAHOM podo4eM coeemoHMM no .MOCC-:GenaporopoM M nx np~·MeHeH~ID B·;HABP- . 

\ ' ' • " • • '·. <. 

Hotl ID~3~Ke e beiHe, 19-22 MOR 1965 r., Ho Meo*AYHOPDAHotl KoHwepeHu~w no. 
_Mocc-cneKrpocKo.nww ~ ,K~oro, RnoH~R, 1969 ·r·. ·, HO XI ·GoeemoH~·w no RABP
Hoi cne~rpocKon~w e 4y6He; 196~ r., HO 25 Coeem~H~w n~ RAe~~otl cneKrpo
cKon~~ M CTPYKType OTOMHOrO RAPO B ReH~HfPOAe, .1975 r., HO BceCOID3HOM 
coeemOHM~ "YCKOPMTenw WOHOB H~3KMX' w' C.PBAH~X 3Hepr~tl" B K~es(s 1982 r.; 
Ha IX, X, XII Bcecom3HOM coeemoHw~ no.YcKop~renHM .3opRmeHHbiX 4ocr~u 

e 198S-1990 rr., ·a-. roKme H~ · ceM~Hopax. e 'nAP· O~H~, ~R~ ·AH YCCP, UHR~ . 
AH f4P. 

no TeMe AMCCBPTOUM~ onyCi~MKOBOHO 28 ne40THYX padoT, 

OCibBM AMCCBpTOYMM 

. . ' 

4~ccepTOU~OHHOR poClOTO COCTO~T M3 BBeABHMR, .4eTblpex 'rnae, 30KniD-
4eHMR, cn~CKO nwreporypbl M3 205 ~OMMeHOBOHMtl HO 20 CTPOHMUOX, BCeri' 
249 CTPOHM~, BKniD40~.86 PMCYHKOB, 13 T06nwu~ 

·Ho 30lMTY BWHOCRTCH: 

1. Pa3pOClOTKO M wccneAOBOHMe KOTOAOB M OHTMKOTOAOB AnR AYfOBOrO 
MCT04HWKO M3~ W3 cne4eHOfO nopOWKOBOfO BOnbiDPOMO M MOnM6ABHO C AOClOB
KOMW po604MX eemecTB B TBepAOM BMAe,, TOK~X KOK, HOnpwMep: AI 203 ,,B, 
~i AI0 2 w AP· w 6e3 H~x, s'Koropblx He npo~cxoAMT odeAHeHwe ropR4ero 
nosepxHOCTHOfO cnOR po604~M eemeCTBOM npM TeMneparypax B MCT04HMKe 

~/2500 K BnnOTb AO ~a3pymeHMR.ero MOHOM~ M3 nno3Mbl f030BOfO P03PRAO. 
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2. Po3p060TKO M C03AOHMe· MCT04HMKO M3~ f03006p03H~x- M TBBPAbiX 
eemecre c.KOTDAHhiMM y3nou~ W3 cne4eHoro nopcimKoeoro VV w.Mo. 

3. ·pa3po60TKO, C03AOH~e M ~c.cneAOBOHMe 6~CTpOAetlCTBymmero f030-
P03PRAHOrO ·MCT04HMKO MOHOB- nPOAYKTOB_HAePH~X peOKU~tl,. COBMBCTHO C-' . . . 

M~WeHbiD ~ CMCTeMOtl 6b1CT~Otl AOCTOBK~ MX B odnOCT~ 3IDIDBKTMBHOtl WOH~30-
. _, . ' / . . . . 

U~~ AnH aneKTPOMOfHMTHOfO MOCC-cenopOTOpO HO ny4Ke YCKOpBHH~X THmen~X 
~OHOB,RRP O~R~. 

4. ~ccneAOBOH~e nOBBAeHMH B f030p03PHAHOM ~CT04H~Ke ynbTPOMOnbiX 
KOn~4BCTB -POA~OOKT~BHbiX OTOMOB ~ OOT~MOnhHbiX peiK~MOB era po60Tbl. 

5. Po3po6orKo'~·co~AOH~e 6biCTPOAetlcreymmero BbiCOKOTeMne~or~pHo~o. 
~CT04H~KO ~OHOB C no~epXHOCTHOtl TepM0~0~~30UMetl A~~ .3n~KTPOMOfHMTHOf0 
MOCC-cenapOTOPO HO ny4Ke THIKenbiX MOHOB (63CM:2) HO-~CHOBB ~CT04H~KO 

T~na "ropH40H: nonOCTb" ~ ~CCnBAOBOH~e ero XOPOKTep~CT~K. 

6. Po3po60T~O BbiCOK03IDIDBKT~BHOfO BHBWHero MHIKeKTOPO cenopwpOBOH~ . . . 
HbiX ~OHOB·C ~OHHbiM ~CT04H~KOM, pacnonomeHH~M B OAHDPDAHOM MrirHMTHOM 
none, coeMecrHo c MOrH~THbiM oHan~3oTo~oM.c MorH~~HbiM~ 3KPOHOMM, IDDPM~

pymm~Mw K~oeeoe MorH~THoe none.raK~ ·4T06bl o6ecne4MTb ABOtlHym IDOKyc~-
, . .. ~. . . } ' . 
posKy BKCTpor~poeoHHoro .~3 MCT04H~Ka ny4KO ~OHOB w cornocosoH~e aM~TTOH-
co MCT04H~KO ~- OKCenTOHCO MOfHMTHOfO OHOn~30TOpO. 

7. Po3p060TKO ~ ~CCneAOBOH~e HO MOKeTe ~HmeKTOPO WOHO~ 6 BbiCOKOtl 
3IDIDeKTMBHOCThiD 3KCTPOKUM~ W.X W3 nno3Mbl,· B KOTOPOM np~MeHHIDTCH UI~POKO

onepryp~hle ceT04Hhle aneKTPDAbl,·o~ecne4~Bom~~e ~3sne4eH~e ~oHoe e m~po
KOM yrne 30xeoro ( -v I·cr.paA.) ~- IDOKyc~posKy ny4KO s nHTHO He6onbmoro 
P03MBPO Y BXOAO B YCKOPRIDmwtl npoMemyTOK. . 

CoAep•OHMe AMCCepTOYMM ~ 

Bo, BBeAeH"M AOeTCH KPOTKOB 060CHOBOH~e.OKTyonbHOCT" P03p060TOK .. 
W wcc·neAOBOH"tl MCT04H"KOB, WHmeKTOPOB TnenbiX WOHOB t npeAH03H04eHHbiX 
AnH_ ~cnonb30BOHM_H HO YCKOP~TenRX 30PHIKBHHbiX 40CTMU, HO 6biCTPOAetlCTByiD
mwx MOCC-CenopOTOpOX HO ny4Ke THIKenbiX WOHOB, :HO npOMblmneHHbiX WMnnOHTO
TOPOX. KpOTKb M3nOJKeHbl pOCCMOTP~BOeMble B AWCCepTOU"M eonpoCbl " OCHOB
Hble nonolKeHWH, OTMB40eTCsi MX HOY4HOe .W npOKTW4eCKOe 3H04eH"e. 

8 nepeoH·rnooe AOeTC~ onWCOH"e'onbi~OB ~0 wny4WeH"ID 3KCTPOKUW" 
"OHOB c•Z ~- c•3, npoBeAeHHbl~ HO W30XPOHHOM UMKnOTPOHe Y-240 C OKCMOnb
H~M MCT04H"KOM n~rKMXWOHOB, HO KOTOPOM 6bln·yCTOHOBneH AOrlOnHMTenbH~tl 
aneKTPOA~ ~0 ~CHOSe npoBeAeHHbi~•WCCneAO~OH"tl ~enaeTCR BbiB~~ 0 HeOClXO
AMMOCTW P03p060TKM .M C03AOHMH. AnH UMKnOTPOHO Y-240 YHMBepconbHOfO AYfO-
eoio wcro4HWKO M3~ c KoioAOM npRuoro w KOCBeH~oro HOKona/ 1 /~ · 
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~nll.I<!CnbiTOHI<Ill. 1<1 I<ICCnBA080HI<Ill I<ICT04HI<!K08 I<IOHOB C03AOH.I<ICnbiTOTenb
Hbl~ cre'HA. CTeHA ·C,03AOH.HO.OCH08B.:l~~KTPOMOrHI<ITOM-20, POHee cnylK~8-. 
wero MOAenbiD ~I<!KnOTPOHO Y-240, 1<1 npeACT08nlleT C060~ 180-rpaAyCHbl~ 
MOCc-cen·apOTOp i: oAHDPOAH~~ noJie~~ '.llt.~aMeTp noniDC08 MOrHWTO y8ent.~4eH AD 
1000 · MM; a 3030P MBIKA'Y 'noniDcaMt.~ 'AD 240 Mt/ 4/. · '· ·· · · ' · · · 

Ha'o~Ho8e'~oipeM~H~blx··~a~y~p6~o~~~Ko~blx ~cr~~~cr~.~<~ ~eoper~<~~~~K~~ 
npeACT08neh~" ~03PO~OTOHO.,K ~o~iaHa.;c~6TeMO ~biCOK080nb~HOr~ c~nosoro. 
~MnynbCHoro nt.~TOH~ll AYrl-1 (C~n~) ~ APYrMe CMCTeMbl nMTOHI<Ill ~CT~4HMKO 
MOHOB. c~n~. ocy~eCT8nlleT MOAYnll~~ID" TO~Q AYrM:MMnynbCOMI<I_An~TeiibHOCTbiD 
0,2-10 Mc·c·~atTOTO~ n08TOpeHMll 50 ~U~M~06ecne4MBOeT OMnnMTYAY ·~MnynbC

HOrO_HanplllKeH~ll AD 3.~8 npt.~ TOKe .A0,15,A. Ha .CTeHAe ,npoBeAel{bl ~ccneAO

BOHH~ pa6orbl ·Y~~sepcanbHor:o.AY~~~or,o ~cro4H~Ka .c KOTOAOM~ np11~oro .~ 
KocsefiHoro .HqKa~a ~ ~nll · Ayroeoro ~cro4Hl-1Ka,M3i<c K_aroJIOM Ko,cseHHor.o Ha
Kana·~a3pa6oraH~ ~~CO~AO~bl:no 6e30TXOAHO~~eXHOnorMI<I .MeTOAOM~ nopOWKO~ 
80~ Merannypr~<~l-1 KOTOAHWe 'y3'n.bl 1<13 cne4iJH~ro nopowKosoroV'J ~·Mo.' 3ro 

, 1 ,. • ~ ': -!I;' : ' .. , , • .~. , <; • , ' • '. ' '· -' '" • •. J ' •• • • , • f ' • 

Cy~eCT8eHHO ynpOCTI-1nO 1-1 YAeWeB~no TPYAOeMK~~·npo~ecc 1<13rOTOBneH~ll KOT0-
1\0B 1-13 · t.ierann~4ecKoro flOJibjppoMa.' flo ocHo8e' pa3pacioraHHa·~ iexHonor~~ 

.· '-: .: . ·.- •. ' ''• • ' \ , ....... ,. t ' • . ; 

a OKT6 MnM'AH·YCCP•co3AOH npol-13gOACTBeHHbl~ y4ocro~~nll npoMblwneHHoro 
~<~3rorosneH~ll raK~x KOTOAHwx' y'3Jios; cn.oco6HMt:i o6ecne4t.~.Tb ~M~ Ayroa·w·e 
~cro4Hl-1H~ M3M.Tllll(eno~o-HHolx· ycKop~reilet:i ~ ~MnnriHraropos ·Hauie~ c..rp~Hw··; 
30py6elKHbiX CTpOH. Bonpoc 'so3'MOHlHOro l-1'cri'onb30B.OHI<I~ 'niK~X KOTOAo~ w3y:' /. 
40eTCll 8,HOCTOll~ee speMll B Ue~rpanbHOM ~HCT~TYTe llAePHYX ~<~ccneiosaH~<~~ 
8 PocceHAOPiPe <r~pMaH~ll) •..•.. = 

C ~enbiD pacw~peH~ll·A~On030HO:MCnOhb3Q80HI<Ill f030p03PllilHbiX Mcio4~ 
. . . . I . 

H~K08 HlKenbiX .~OHOB, HOnp~f.!ep;, Ani!, nony4eH~ll·~10H08 T8ePAbiX 8e~eCTB·, 

6blnl-1 P03p060TOHbl M C03,!l0Hbl KOTOAbl ~ .OHTMKOTO.Abl ·~3 .cne4eHor.o .nopQWKOBO- '· 
ro BOnbjppOMO C 'A060BKOM~ pa604~X Be~eCTB, pa60TOID~~e· B ycnOBM~X BbiCOK~X 

. TeMneparyp ( ~ 2500 K) 6e3 o6e,t1HeHMll nosepxHOGTHoro: CJlDll;·pa6o4MM se

~ecTBOM snnoTb AD pa3pyweH~ll ero 6oM60PA~PYID~~M~ 140HOM~ .1<13 P03Pilil0. 
3TO.il0CT~~aefc~ nJiD~Hri~ jnaKO~KO~· pa6o~ero ~e~~CTBO ·~ ·aoJi~jppaMOBO~ • 

ll4e~Ke; cocrollu(e~ 143 cnallHbiX :ill-1ibib'y3~o·Hflo~ csapHOW M~<~Kpo~lwx 3epeH 
BOnbjppaM·a.·no Mepe pacriJineH~ll' KOTO.ilO' (OHTMKOTO,!lO)' B TetfeH~e ,!le~CTBI<Ill 

~MnynbCO TOKa· B p03PllA noiaeicll' AD3H.pOBOHHOe 'Honw~eCTBO 'pado4ero· se:.. 

~eCTBO. 3TMM .AOCTMrOBTCll SKOHOMHOe' pOCXOAOBOHMB' Be~eCTBO B cny4i:J'e 

Menon b30BOHMll· · AeiP~~l-lTHbiX, pe,!lKI-1X, AOporocTOll~~x L1n~<~ or pecc~BHbiX B Bl!leCT's 
• ' ' t. • , 

0 TOKlKe B8~eCTB, He ~MeiD~MX r03006pa3HbiX COeAMHeH~" B ~OpMOnbHbiX ycno-
B~HX. TriKMM~ cnri'co'Ci\iti 6wn~ ~3rOT08neiw ~--~~rlbiTOH~- HO. cr'eHAe HOTDAU ·~ 
OHT~<~~aToAbl c AD6-osil~t:~ __ AI 293 a iw11.~.4e:cyse S%, ·1o%(2o%:~o o6beMy; ·_ . 

6op :... ~.%~ 1.o"it 20% no)'oi'ibeMy,; • ·.L' .Aio2 -' 5%~ 1 il%, 20% no: o~be·M~ (eM~ 
Ta6ni!~y N" 1)g-6l-. ' · ,. ' · , · •· ·. · · · - ·. .- ·· · 

'. ''s csi13~ c peKOHCTPCYK~-Meti' ~· cy~e'ci'seHHO·~ :MO,!lepH~3a'~~et1 POil~OnbHbiX 
~-.' ""' ·'·'o:_,,-,•,-:-···L: ~· • ~=J 1\ •. ! \'':-.;-;1 : · :' e" '--• -- ,' 
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MCT04H~KOB M3~ ARH 1<130XPOHHOro ~~KnOTpOHO Y-240 6wna pa3p060TOHO, 

CKOHCTPYI-1POBOHO HOBOll 303eMneHHOll POMKO C HOnpoBnlliD~MM~ Anll nepeMe-
~eHMll POA~OnbHOro MCT04HJ.1KO ~·T04HO~ ero·jp~KCO~~M B 301\0HHO~ no~omeH~~. 

8b160p nonolKeH~H BbiXOAHO~ ~en~ ~CT04H~KO, jp030BOe AB~lKeHMe np~ YCKOpeHM~. 

TlllKeflhlX MOH6B, ~eHTPOBKO op6~T npOM3BOA~n~c~ H0:38M MeTOAOM 41<1CneHHOrO 

.~<~HTerp~posaH~ll ypasH~H~L'i ilB~meH~ll 3~PlllKeHHbiX 40CTI-1~ c ~cnonb~OBOH~eM 
. peanbHbiX• 3KCnep~MeHTOn~HO J.13MBPBHH~X pacnpe,!leneH~~ MOrHMTHOrO ~ 3n8HT

PI-14eCKOrO none~. B pe3ynbrare nposeAeH.HMx ~ccneAOBOH~tl ~ pa3pa6oroK' Ha 
K~eBCKOM ~3oxpoHHOM ~l-1KnorpoHe Y-240 ycKopeHbl ~OHbi:I.R,.i'/ · 

c•3 - 3HeprMll 70 M:lB, TOK 
o• 4 - 3Hepr~H 87 MaB, TOK 
N•4 - aHepr~ll 150 MaS, roH 

1;5 MHA; 
.. 'tl,3 .t 0,5 MKA; 

0,1 f 0,3 MKA. 

3~1-1 po6orw orMe4eHw rocy,!lapcrseHHO~ Pecny6n~KOHCKOL1 npeM~et1 YCCP 

1985 r.·, A~npoMOM ~ Me,!lanbiD B~HX YHPO~<~Hbl: . 

Ha ~MKnoTpOHe Y-300 nRP Q~R~ npl-1 OOMOI!ll-1 KOTOAOB.I-1 OHT~KQTOAOB, 

CO,!lepiiiO~~~ AI 2o; B HOn~4eCTBe 10% no 06beMy o nony4eH BbiAeneHHbl~ 
ny4o~ ycKopeHHWX ·~oHos AI• 6 <~.2 HA). 

Ha ~~KnorpoHe U -120 B PocceHADPibe s UeHrpanbHOM ~<~HCT~TyTe 

llAepHbiX ~CCne,!lOBOH~L'i np~ J.1CnOnb30BOH~~ B ,!lyrOBOM MCTO~H~K~· np~6n~lKeH
HOrO H ~emt 'OHT~~aToAa,. i:oAeP.ilw~ero coeAMHeH~<~H. kt AI02 8 KOnJ.14ecrse 

20%_ no o6beMy, nony4eH ,BbiBBil~HHbiL'i ny4oK ~OHOB hi- •3 (...;,2 HA)~ · · 

'Bo BTOpO~ rnose ,!lOetCil ~OJ.1COHI-1e ciwcTpO,!le~CTBYID~ero ro30P03PililHOro 

~CT04H~KO ~nll aneKTPOMOrH~THOrO MQCC-CenapOTOPO HO ny4Ke THIIIeflMX MOHO~ 

~~l{nOTPOHO Y-300 B nRP O~R~.' MarH~THbl~ OHOn~30TOP MOCC-cenaparopa' > . 

C03AOH HO 6a3e .:lneKT~OMOrH~<~T6 C~-57 npoMwwne~~oro M3ro~osieHMll~·~ao~-
HOll jp~HyCMpOBK~.ny4HO l-1DHOB ocy~eCTBnll~TCll B OAHOPOAHOM MOrH~THOM nO-: 
ne· ~ B none pOCCeHH~ll HO BXOAe ~ BbiXO,!le MOrHHTO npM nepeCB48H~~ ~M 

:ljpjpeKT~BHO~ rpaH~~bl ·MOrHI-1THOrO ·nonll 'no,!l KOCbiM yr noM. ~nll jpopM~POBOH~H 
n~He~HOro CnO,!lO pacceHHHOrO •non~ y BXO,!lH'OH ~ BbiXOilHO~ TPOHM~ noniDC,HbiX 
HOKOHe4H~KOB jCTOHOBneHbl MOrH~THble 3Kp0Hb1~~0CHO~Hble ~OPOKTBP~CT~KM.MOr~ 
H~THoro aHdn~3aropa: 

>! • > 

R = _70 CM; r:p. = 90°; _e, = 130 CM; t#., = 81 eM; t, = 0°; 
e.~. = 45°; IJ = 11,6 MM HO 1% ~3MeHeH~H MQCCbl, r ilB_ R-- ·": ,POA~YC 

~eHTpanbHO~ TpOeKTOp~l1, ··cp. -· yron nOBOPOTO ~eHTPOnbHO~ 4QCTHI.Ibl; 

.e 1, 2 - BX0/1HOe ~· BbfXOAiiOe nne40 OHOn~3QTOpO; t-_ l , 2 - yron BXOAO 
~ BbiXOAO rnasHo~ 4acr~~w 17-9 I 

Pa3pewaw~all cnoco6Hocrb...,.. 400 i10CTOT04HO AnH HOAeiiiHO~ t.~AeHT~~~KOliH~ 

MOCC ~30TOnO~ - npOAYKTOB ~~epHbiX.~eOK~M~ BnnOTb AD CQM~x:rHienwx. fnll 
H040nbHO~.nposepK~ MOrH~THriL'i OhTHK~ MOCC-cenapaTOpa MCrion~30BOnCH 

. . . . . . ?44 
KOnn~M~POBOHHblt:l ny40K CX::. ~· 40CT~ll, MCT04HHKOM KOTOPbiX cnyl!!VIfl (in~ . , 

1· 
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pi14BCKOti. ~OPMbl c POA11YCOM KPI1BI13Hbl R- = 11 MM M3fOTOBJIBH 113' Jli1CTOB0f0 

TO,HTOJIO TOIIIJII1HOti 0,2 MM. AHOA 113fOTOBIIBH 113 BOilb~pOMOBOti npOBOJIOKI1'A110-

MBTPOM l·MM, 1130JIHT0pbl- 113 HI1TP11AO dopa. ~epmOTBI111 MI1WBHI1 BblnOIIHBHbl 113 

MBA11.11 OXJIOmAO~TCH BOAOtiJf2/ 
B onbiTO~ HO ny4Ke pci3PHA B 11CT04H~t<e:ropen Ho oproHe. Yct<opeHHble 

HO Q11KilorpoHe Y-300 RHP O~H~ THm~nwe 110Hbl doMdOPA11PY~T· TOHKY~ MI1WBHb 

(crpenKo A), Bbldi1BOH 113 Hee npOAYKTbl 3ABPHbiX peot<u11t1. Bw611rwe·aroMw 

BHBAPH~TCH B HOrpeTblti AD T,.., 2500°(-~0TOA-Cl'Onop HO r nydi1HY AD . 

HBCKOilbKI1X MI1KPOH. BHBAPBHHbl~ OTOMbl- A11~~YHAI1PY~T K' noaepXHOCTI1 K,tlTOA~
CTOnopo 11 11CnOpH~TCH, nonOAOH HenocpeACTBBHHO B f030Bblti p03PHA. 'TutO

TBJlbHOe 11CCIIBAOBOHI1B pemi1MOB podOTb1.3TOrO 11CT04HI1KO'npOBOA~IIOCb HO 

cMeCI1 ro30B · 5% Xe 11 95%·Aoz.. ~ 0HI1' noK030ill1 swcot<y~ 3~~et<TI1BHOCTb 
110HI130QI111 KCBHOHO ,.._.. 22%, CTOdi1JlbHOCTb 11 HOABmHOCTb 11CT04HI1KO B podore 

( pi1C. 4). • ~pyr11e ·XOPOKTBPI1CUK,I1 11CT,04HI1KO 11 MOCC~cenoporopo B QBilOM. 

db11111 113i4eHbl B 'onbiTOX HO BbiBBABHHOM,ny4KB YCKO~e~HbiX~I10HOB Q11Kil0Tp0~0 
Y-300 iio 11ABHTI1~11KOU1111 POAI100KTI1BHI>ix 113oronos poAoHo. 206.-

2
•
12 fln, 

KOTOpble nollY401111Cb nyreM OdllY4BHI1H.5-MI1KPOHHOti nllOTI1HOBOti ~Oilbf~ C np11-· 

POAHbiM COAepmOHI1BM 1130TOnOB 110HOMI-1 160 11 1 ~0 C aHepr11'8ti80-90 MaB: 

P-t + tB 0 - 2~1-2/~f?.n +.xn , - . 
·· ··· · ·. · · X- 't-5" 

P-t -t'' 0 . ...:-.+ _:;o" 7 £toRn + X n , . . 
·,.,. 

Kat< not<o30ill1 3Kcnepi1MBHTbl -"Ho ny4Ke", a~~et<nBHOCTb cenopoQI1VI 1130Tonos. 

POAOHO OK030110Cb POBH~ti 40 ~ 60%. 

~IIH nposep'KVI dMCTpOlbl· ABtiCTB~H. 110HH·oro 11CT04H~·KO np11 podore HO 

ny4Ke dblll~ npoaeAeHbl onbmi i10 Hadn~A~HI1~ K~fDPKOIKI1By~lix 113orono~· 
POA11H .VI POAOHO. ~30TOnbl POAI1H nony4~1111Cb nyTeM doMdOPAVIPOBKI1 yc~opeH
HbiM11 .. 110HOMI1 12c (E..v8Q MaB) MI1UIBH11 113 OKI1CVI CB11HUO; HOHBCBHH'Qti, HO 

OlliOMI1HI1.eBy10 ~o'n'bry TOI11J111HO~ 5--MKM: · . · . .' . , .... ·. 

206-2oapJ+c)2 _ 213::217 R.a. ·-+" ·xn; x::: 8+ ~ 
Anbifio-pocnoA npOAYKTOB 'ar11x peoHQ11ti npi1BOA111l K odpo30BOHI1~ 113oronos· 

· POAOHO 2.09-213 R.n . 6biCTPOTy· ABtiCTBI1H ·11CT04HI1K0·11~HOB XOpO.KTBPV13YBT 

~OKT HOdlliDABHI1H cpeAI1 P03ABIIBHHbiX• npOAYKTOB HABPHbiX· peOKU11ti 
213 Rn. 

c nepi10AOM nonypocnoAo · 20,5 Me 11 215 R () c nepi-IOAOM no·nypocnOAO 

1,6MC.·· .,.:,. ; .. 

npi1MBPOM 11CnOilb30BOHI1H ,3MCHAnT~ ·c. po3pOdOT.OHHbiM 11CT04HI1KOM 110HOB . 

Moryr-cnyiKI1Tb' onbiTbl, nposeAeHHble Ho":abiBBABHHOM 113 ·l111KllOTPOHo ,Y-300 

RHP O~H~:ny4Ke ~cKope~HbiX-THmen~x ~OHOB,, no 11Ae~r11ili11t<OU1111 11 11CnOilb30~· 
BOHI110 :POA1100KTI1BHbiX caoticra .. 1130Tonoa BI1CMyro J ifipoHU~H, POAOHa li AP-:' 

/ 3JlBMBH.TOB, 
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B Tperbeti rnoae, ·nOCBHutBHHOti po3podort<e 11·C03AOHI110 6~2rpoAeticr
BY~utero 11CT04HI1KO 110HOB c nosepxHOCTHOti rep~~MOHVJiou11eR uteno4HbiX 11 

PBAK03BMBilbHbiX 31IBMBHTOB -. npOAYKTOB ~ABPHbiX peOKUV1ti AllH M.OCC-;-Cenopo:_. 

TOPO HO. ny4Ke ( 63CM-2), JIOBTCH: oni-lcoHIIie · KOHCTPYKl1111<1 M npi1BO.AH'i-cH pe-. 
I • ·- ) 

3y llb rorbl 11ccneAOBOHI1H .MCT04HI1KO H·a ny4Ke THIII.enblx· ~oHoa, yc!{opeHHwx lio 

l111KilOTPOHB ~-300 fiH~QHHH. HcT04Hl1K OTllV140BTCH· npOCTOTOti. KOHCTPY~ti11i· 
~ C~CTBM nVITOHMH,.HOABmHOCTbiO. B padore 11 npOCTOTOti jnpOBJlBHI1H. 'OH 

COCTO~T 11J MOHV130TOPO (p11c. 5),· BblnOilHeHHOfO V13'~BOllbifipoMO B BVIAB nonoro 

QVIIli1~JibO -.CTOHO~O:(S) AVIOMBTPO~ 19:MM 11 npOTHmBHHOCTbiO '25·M~, B 

AOHbiUJKe'Kojoporo 11MBBTCH OT~BPCTVI~AVIOMBTPOM 1 MM. BH~TPV1 VIOHV130TOPO 

BnllOTHYIO ,KO. J!Hy.CTOKOHO KpenMTCH CTOnop ·{6) 'HABP OTJ104VI. ·BiDAHOe OKHO 

. MOHV130T~po CO CTOpOHbl MVIUISHVI .(3)~30Kpb1TO TOHTOJIOBOti ifiOilbfOti J!VIaMeT~·. 
paM 18 M'>l ,VI Ta/lutVIHOt.i 1,4 MKM. 3JlBKTPOHHbiM ny4KOM, 'ifiopM.VIpySMbltt H'VITbiO 

HOKOilO (fl, ~OHI130TOP po3arpeBOBTCH J!O poda4eti TBMneporypbl ( 2560 1{). 
Cnoco6 AOCTOBK~ npOJ!~KTaB HABPHbiX peOKUVIti ~:VICTOYH~K ·ri~onorMYeH 

pa·Hee anVICOHHOMY •.. Bwd~HIB 113• M~UJBHVI- M· BHBAPBHHbiS B C.TOrlOP •HO HSdOil.bUJyiO· 

r nydVIHY _( HBCKOilbKO · MVIKPOH) liAPa OT A04VI AV1ifiifiYHA11PYIOT. K nosepxHaCTVI' ·VI· ~ .· 
~cnopHIDTCH BO BHyTPBHHIOIO .nallOCTb VICT04HV1Ka. COYJ!OPHHCb CO CTBHKaM~ ,. ', 

~OHV130TOpa, p·a.3orpeT~MVI AD T ,_.2500 I{, OTOMbl C· B~POliTHOC.TbiO, coo'iseTCT

BYIOutBti 30KOHy Coxa-/le~rnlopo, 'Z~lffJ[{c-'{J)/k'[], VIOHVI-:l~PY~l'(;R Vl_nm:ne· 

HBKOTOpara 411Cil0 CaYJ!apeHI-Jl1 CO CTBHKOM~ nonOJIOIOT B pal1o.H.BbiXaJ!HOrO 

'o'raepcTI1H 0 1 MM, r AB HO. H~x Ael1crayer. none Bbi.THr~so~mero aneHTPOJ!O •. 

npoJ!Ofli!IVITB/lbHOCTb Henpep'biBHO~ po6~nl He] ny4KB DPVI . T,..,.2200°C COCTOBllll-

110 15 ~acb~ H ohpBJ!B~HilaCb, ~JlaB~biM Odp030~; ~pOf{OM'Cilymdw BXOAHOl1 . ' . ' . . . ·., . . " 

ifianbrH ~3 TOHTano ~n~-1 sonbifipoMa.· 

. TeMneparypHOH 3~B~~VIMOCTb B~XOAofb,DJLa·~ . Bo AOHO. Ha p;,c. 6. 

t.1cnanb3osriilcH cranep: ~3 TOHTO~o VI BOilbifipaMo. B. onbiJm( .~a ny4Ke .. 3ili~eK-.-
TI1BHOCTb ~ci04H~KO aljBHVIBOiJ~Cb n~·B~XOAY POJ!¥100KTVIBHbiX V13~TOnOB .. 
127cJ (t 112 .= 6,2 4aca) , 126.sa (1 112 = 97 M~1H.); o,dpo_~ymm.HxcH 8 
peOKUVIVI , . 1 02pJ + 22.::f • ' . 

PO~A~IlBRVIS V13aTonbs npOBOAVIIlOCb np~-1 TBM~epai~p~ VIOHV130Tapo 2100°C. 

YCTOHOBilSHO, tiro 'aifiqJ8KT>1BHOCTb- VICT04HVIKO llBIIiVIT B npeAellOX AllH .UB3f1H.DT 

so'% AO 80%, A~H:'depVIH OT 30% AD 50%. TeMnepary~HOH ·3~BVICV1MaCTb 3ifiq\eK- . 

TVIBHacrloi 'cenopatjVIVI 140 Elf ' 150 /Jfi ' 126 /.;o.. (pt.ic.' 6), odp03YIO!ll~XC9. 
B MVIUIBHHX 113 112Jn , '124J11 ', 98/?V COO;BBTCTBBH.HO·n·p~ odny'Y.eHL-1~ ~1x,: 

yct!ope'HHbiMVI l-10HaMH 32 J '( 190 MaB)' dbllla \13yY.eH'a c noMOIJI.biO MOA8PHV13VI
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n~do nMTOTbCH_~CnO/lb30BOTb'B K048CTB8 M~WBH~ ra30BYID ~/1~ m~AKYID CTpym, 

~CTBKOID~ym B BOKyyM. 

TenecHMtl yron ~cnonb30Baii~H ~()ROB pa3neram~et:-icw na3epHol1. nna3Mbl 

.B CllY408 np~M8H8H~~ ,1\~0~pOrM ~/1~ ,1\/l~H~Ot:-i TpydM.06M4HO 04~Hb MOll (10-3 

CT. POA.). l{poMe Taro, .\ap~HTepHot:-i ocodeHH.OCTbiD ·M3H ll03epH~-~ nn03Mbl' 
. ''·, ·, - '_. ' . ; ··j ' -

-HB/lHeTCH dOJlbWOtl 3HepreT~4eCK~t:-i pa36poc MOHOB, BB/1~4~HO HOTOpOrO MOmeT 

AOCT~rOTb .5 ~1 donee 1{38. 00/lbWO.t:-i 3HepreT~4eCK~tl pa36poc HB/lHeTCH 

cepbe3HbiM npenHTCTB~eM AJlH· ~Hme~ll~~ ~ YCKOpeH~H. Yny4W~Tb 3~~eKT~BHdi:rb' 
~cno~b30BOH~H M3~, odpa3ym~~xcH B nna3MeHHOM ~aKene, ~omHo onr~M~3a
ll~e~ YCilOB~~ OTdOpO ~ ~OHYC~pOBH~ ~Y4HO ~OHOB He~ocpe,I\CTieHHO B6~~3~ 
odpa30BOH~R, a TOHI~'3a C4BT MOHoxpoMar~jali~H 40C~~ll B ny4H~ ~3~~~~~~ 
~~MCH c'o. BP8M8H8M 3/18~TP~48CK~M noneM. C 3TO-~ LIBilbiD Bd/1113~, M~·IIUB~-~ M 
( p~c. 11); odny40~MO~ na3epHbiM 1131lY48H~eM; pacnonara~TCH ~OHyc~pym'~~~ 
c~ep~49CK·a~ 3/leKTPOA 'C OTiiepcr~eM Hanpo"n1B 'M~lli8HV. w KOHyCHMtl '31\eH'rpo,l\ 

_c c~creMofi'i:raHAOPTHblx ~oHyc~pym~~x 3netirpoAo8; HanpHmeHHocn· :inelirp~-
4ecHbro nonH ·i~em;l1y'='sJiel{rpo,.\aM~·ei.io~paercil ~ peryn\1pyercH ·a·- fieodxoA~:.. 
MMX npeAeilax·B~n~~11Ho~·caoreer6rciym~~~ rioreH~~a~o~·Ho H~x~lH~ pa~~ioH-· 
~~~ ·.o or 3a3~ilneH'fioro 3JleHrpoAa ·pacnoilaraercH ·ABo ~HAYHL111oHiHix' tioiJ~:. . ' 

LIO C 31HiHTPI14eCH~M~ OGMOTHOM~. 3~~eKT MOHO~POMOT~30li~V1 6biCTpo' ~:'JM~-
HH~~~MCH 3ne~Tpl14eCK~M non~M'rioycno~neti'BpeMeHHot:-i ~- npocrpoH~i~eHHOtl 
A~Cnepc11et1· 40CTI1ll B ny4Ke 30 C48T .. P03nepa ( pa3THIHH~) HeMOHOXpOMOTI14HhlX 

11DHOB Ha 6a3e·· npo·nei"a; 'Koa~~~~~eHT · yc1111eH~H 11HIH8Kropa p'aseH orHorneH~m · 
T8/18Cfjb1X 'Yr /lOB .fl, /S':J..l- '._. -~ MOJI(eTCOCTOB/lHTb • B8/1~4~HY ;nOPHI\KO H8CKO/lb-' '_·. 

HHX ,I\8CHTHOB~·~HIH8HTOP MOIH8T ObiTb 11Cno/1~30BOH HO'YbHOP~TeJl~i 30PH~8H- '. 

Hb1~.40CTI1ll"~ npo~bllli/lSHHbl~ ~MnllOHTdropax. 0,1\HOKO, ,1\/lH ,1\0HHOt:i d~CTB~bl. 
3/leHTPDIIOB c poe roM ·;r- no 3DXBOTa · 11ciHoB' :.Cl., ' dbicrpo p'acryr 'd6~pp'alll111; 
4TO He n03B0/1H8T PB0/1~3'0B0Tb 60ilbWO~ 'K03~ID~ll~eHT yc~/18HI1si/21 •22'· •. ' . 

• .8. CBH311 C 3TI1M HOM~. dbl/1 pa3(HidOTOH ~ · C03,1\0H 14HlK8HTOp BbiCOKO::ia-' 
'' ' - . . ·, • . j . ' 

PH,IIHbiX 110HOB, ·B· KOTOPOM npi1M8HH/1MCb WV1pOKOOnepTypHble de3adeppOLIV10HHb18 

C8T04Hbl8 3/18KTpO,llbl. C~8Pl-148CKOtl ~OpMbl ( p~c. ,.2). ~HIHBKTOP COCTO~T ~3 '. 
Hopnyca 1, M14rneHw M, IIBYX · coneHO~!IOB 6 ~ 7 11 ,11syx 'c~creM ceT04HbiX 

C~8PI148CK11X SlletnpO,IIOB' L~~·II. ·CeTOllHble 3/18HTPOi(bl ·f ~ ·H COOTB8TCTB8H

HO COCTOH~ 113 '2 ~w· 3 TOHKI1X'BO/lb·~pOMOBb!X' C8TOK C H48tlKOMl-1. 130 MKM :x . 
X 130 MKM . ·' (2// · •' ... • - ' . '· ' · · · · · ·. . .· · . ' · 

8 K048CTB8 MI1W8HV1 npe,l\00/lOraeTCH. ~CnDilb30BOTb TOfiKym' r030ByKi ·~11~.: 
ml-1AKYID npym; B KOTOPbiX npv. onpe,lleneHHbix napaMerpax na3epHoro ~311Y4e

H11H Ocy~eCTB/1H8TCH OnT~48CHV1tl. npodo~'l-1 odp030BOA~e /1038PHO~·nna3Mbl~· 
3neKTPDAM I ·11. II aKCTpar~pymr ~OHM 113 nna3Mbll-1 ¢oKycl-ipyKir- B. npei\ennx 

'TeJleCHOrO yrna ·,110 1 CT.pa,li. 11donee. ·ae~CTBV18 11H18KTOPO HCHO. ~3 PI1Cy'H...-· 

KO 12, anH yMeHbWBHV1H nOT8Pb .·110HOB BC/le,IICTB~e nonepe4Hor:o JI,BI1_1HeHI1H 

P03Jl8TOID~8~CH 0/103Mbl ~.c~O/lb3,yeTCH OKCl-10/l,bHOH KOMnpec_CI1}1
0

n-ll0,3Mbl ~,M.nYilb~:-

14 

-'A', f:; 

Pr.tc. 1. GxeMoH1'1ecHMH '11epie• 110HH~rci 'r.tcro4HMHo. 

1. Pa3pH,IIHOH KaMepa. 2. ·l{aro,ll;. 3; ~3onHro'pi>l. (H~TPl-111: dopa). 

.4. ToHonDABDIIbl, 5. T~renb, 6. HarpeBOTBilb·,• 7: 3arpy304HOH ·JlOIHKO, 

8. lo3, 9. TennoBhle 3KPOHbl, 10. nonmCHbiB .. HOKOHe4HV1KI1. 
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.· PMC~ 2.· 31.BKH1BHOCTb. MCT04HI1KO B 30BMCI1110CTI1 

'OT CHOPOCTM · HOT8HOHI1H r030: . e . - oproH, . 

0 ~. np1111ecb 1% · KCeHoHo, Y. - co.MHe.tt: 212. 

15 



~ ,·', 
" -. 

2 3 

PHC~ .3. CxeMOTM4eC~H~ ~epTeK M~~HOf~ HCT04HMHO. 

1. 3neKTPOMOfH~T. 2;.npoMe~yTO~HUe rionmcH~e HOKOHe4H~K~. 
3. TOKOBUe W~HU. '4~ nepmorenb M~WeH~. 5. M~weHb. ~- Hopnyc 
M~WeH~; 7. 3neKTP~4BCK~e ~30~HTOpU. 8. AHOA •. 9~ HOTOA, OH me 

'• : " • ,• I' 

CTOnop n~OAYKTOB HABPHUX peOKU~~. 10. P03PHAHOH.~OMepo. 
. 7j.%1 -rTT I I I ~ .. J:J..:::l Iu. MKD .... --

/ 30 --r- / 

- r- -- -- !""" 
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- ',' 0 1 I D! 1- i l I I I I O 

'· . 0 0,2 ~4 0.6 0,8 /(,ga; 
PMC.' 4-. TOH MOHOB HCeHOHO · Iu· (0) K. :3tfeHTMBHOCTb · 

· - · · - cenopottMK ilceHoHo ~- (·C.. ) . npK- palloTe Ha 
" cuecli,5X Xe + 95X. A~ a 3-0BMCMMOCTM OT 

CKOPOCTM OOCTynneHMR fQ3Q K npM OOTHIOJILHYX 

nopoueTpa po3PRAO. 
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PH. 5. KoHCTPYHUHH HOHHOfO HCT04HMKO C BHemHe~ MMmeHbm. 
k-, ~· ·• _(-.\ • ,' 'I 

1. 'nepiKotenb M~weH~. 2. OnopHbl~ 

·4. H~Tb HOHORO. 5. ~OH~30TOP M3 
7. TOHTOflOBble KOflbQO. 8. 3KpOH. 
10. Bur~rM~om~~~ sneKTPOA~. 

q~nMHAP· 3. ~onbro ~3 To ~n~ ~ 
BOflb~pOMO. 6. Ctonop. 
9; Ko~bUO ~3 -T~ToHo. .., 
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PHc. 6. 3osM_c,MMocn 3lleKTMBHOCTM cenopattHM ()g. Eu M £a, 
-•(B~OTH~ eA~) OT IO.HOCTH ~neHipOHHOfO ny4H0 1 

· Horpea.o••ero -MOHH30Top. A_llll cpoaHeHMR -npi!BeAeH 

--BYXOA Bo, Tnop· ·-AliR,KOTOporo ~y-eCTBeHHO HHKe, 
4eM · AliR peAHMX 3e_MeJIL ~- .. -
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PMC. 7~ CxeMOTM~~CKM~ BMA MOHHOrq MCT04HMKO. 
'"\ 

1. Kaccera c" MllllllBHbiO. 2 •. Ulll.lllllHAP ll13 TOHTona. 3. ¢ionbra, Ta., 

4. HlllTb HoKana.·.5. lilDHll13oTop,W'. 6. Cronop, To.· 7. Konbl\O, To. 

8. 3KpOH. 9. KDllbl\0, To. • 10. BhiTHflllBOIOUlVI~ 3JIBHTPOA~ 

11, ~epmoTBllb, oxnamAOBMhl~ BOAO~.. , 

2600 T,K 7: c. 2200 .. ~4oo. 

·5o I' ~. · r 1 1 • 1 1 

. 20 I I ' I 'vI I 

10 
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o,8 ·, 1,2 . t,B: W, KBm ·· 
PMc. 8. 3aa~cMMO~Tb opeweH~ YAElPlOHMll Dg , Pm , Prv 

Bet , /lB B MOHHOM MCT04HM.Ke or MOIIIHOCTM 

OOAOrpeaa MOHM3QTOpO. 
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PMC~ 9. BHBIIH~H ~HIBKTOp cenapMpOBOHHYX MOHOB. 

f,Q"\ i. OTH'. t! i), 
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0 25' 50 75- l, c: 

PMC. 10.· lii3MBHBHIIB TOKQ M,OIIOB,: 113BJIBKOCMYX M3 MCT04HMKO, 

~pll p6p~3~BQIIIIM KPOTepri HO OOBBPXIIOCTM MMICHM; 

,l;- - BPBMll, npomeAmee nocne nepeweauiHMll na3epHoro 

liJ40 110 HOBY~ J40CTnK MMIIBIIII. · 

. / 
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TK ~~1 .. .. ·. 
PMC. 11. CxeMOTM4eCKMH 4epre• na3epHOfO MCT04HMKO MOHOB: 

v 

1.- c~epM48~K~~ aneKTPDA; 2- nMH3o; 3- n03Jp; 4- KOHYCH~~ aneKTPDA; 
5,6- aneKTPOA~ ~OpMMPOBOH~R ny4K0;.7,8- MHAYKU~OHHMe ~6nbUO; 
9 - ~d~OTKO .MHAYKUMOHH~X KOn~u. 

1-J 

. '' ,' ~ 

; 

' 

PMC. 12. CxeMOTM4eC~MH 4epre• n~B~. 

I-II ~ CeT04H~e aneKTPOA~ c~~PM4ecKa~ ~a~M~; I,9-c~anb~ 
HO~ KOpnyc, 2 ~. OTpomaiD~M~ aneKTPOA, 3;II-3KCTPOfMPYID~M~ 
aneKTPOA, 4,10 - aneKTPOA, ~OpMMPYID~~~ rpOHMUY nna3M~, 
5- f030BU~ KnOOOH, 6,7.-· coneHOMA~, .8 ~ M30nRTOp, 
12,13- aneKTPOA~, ~OKYCMPYID~Me ny40K MOHOB. 
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PMC. ·13. PacnpeAeneHMe TOKO M~HOB,HO na~enHX AeTeKTOpd' 

( f -pOCCTOHHMe. nauenM OT OCM .MO,HHOfO ny4KO) ; 
AnH ceT04Horo. aneKTPOAO I.npM pa3nM4HYX 3H04e-
HMI1X noTeHUMOna tJ. 11" . 
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PMC. 14. 30BMCMMOCTb CYMMOpHOfO TOKO MOHOB AnH : 
ceT04HOro :3neKTPOAO II or· noreHLIMana U 2 
npM pa3ilM4HYX 3Ha4eHMHX · noreHuMana lJ 3• · .. 
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H~M MOrHHrH~M noneM CO~eHOHAO 6. nonepe4HOe MOrHHrHOe none, C03AO
BOeMOe COneHOHAOM 7, pnocoacrayer 3~leKrHBHOMY ropMomeH~ID n03epHO~ 
nn03M~ ~. 'KOK cneACra~e, np~BOA~r K cymeH~ID 3Heprer~4eCKOrO cneKTPO 
~OHOB nn03MM BCneACrB~e yMeHbWeH~R po3apoco ~0~06 ni 3Hepr~RM. Ko~~
~~u~eHr yc~neH~R ~HmeKropo, posH~~ 

/ 

2..Q.., . . 2 n; . n· 
K = K1+K 2 = P ;=;- + P r"\ np~ ~.t.. .. = 0,004 cr .poA ~1 

........ ~ ..lo. "-2. ,.S . """ . . . 

£2..1= 0,85 CT. POA, K"'200, rAe P -'np03p04HOCrb ceroK ·(' 0,9). 
4nR ~3y4eH~R crpyKrypw ~OHHoro ·ny4Ko; ~3Bne~oeMoro ~3 na3epH6~ nno3MW 
~ IOPM~pyeMoro 3neKrPOAO~~ I ~ II u~n~HAP~4ecKo~ lopMw,· Ho creHAe awn 
~3roroaneH ~IHOrDKOIJ~nbHbl~ npoaH~K, CocroR·ut~~ ~3 32-x noMenei-1. B 3Kcne-

. ' . ' '' . . ' ~ 

p~MeHrax c na3epoM CTMn4-7 ~ raepAorenbHoi1 M~weHbm c1pocroM 3KC~por~-

pymutero noreHU~OnO HO.. CeTKe II 3neKTPOAO ( B03POCTOn TOK HO ueHTpOnb
HYID noMenb ~ HaanmAonacb loKyc~~ri~~a ny4KO (p~c. l3).w 

3os~c~Mocrb roflo flOHOB, npf1Hf1MaeM~xutfa .32 naMenfl AeTeKropo, or· 
noTeHUflOnO .HO OTpomamutei1:·ceTKe '2 npt-1 P03HWX 3H048H~-RX noTeHUt-10110 HO 
CeTKe 4 npflBe)l.eHO' HO p~c ~ 14. . . . 

Paaotw.no llMB~-2 awn~ BKn~4BHW-B;OauteCOffi3HYID:HOY4HO~TeXH~4eCKYID 
nporpOMM/.1986-1990 r:r •.. B COOTBeTCTBflfl C nocTOHOBn~HflBM (K HT '11 
AH CCCP N". 573/137 'or 1b:11.iJ5,, a .TOKme np11nomeH~BM K pacnopRmeHfliD 
npe3~Af1YMO AH yc"(;p N" 2'799 or 26.12.85 r~ · · · 

JlMBM-2 npeAH03H04e~-AIIR f1CnO!Ib3~~0H~R B H04eCTBe·BHeWHero 
f1CT04Hf1KO BbiCOK030PRAHbiX. 110HOB )l.nR yCKOPIHBnei1 30PHlli:eHHbiX 40CTf1U f1 
npOMWW!IeHHWX flMnnOHTOropoa. 

B 30KniD4BHf111 clo.pMy~l1poaaHbl OCHOBHble p83YllbraThl 11 BbiBOAbl A11Ccep-
HlU1111. 
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