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Pa6oTa BlfflOJIHeHa BORE 88BOAa "CBeTJiatta" H CKE 
') ·, . ' . ·--

·aHanHTHqeoKoro npH6opocTpoeHHs AH CCCP. · 
0qM~HSJibH!i8 onn~HeHTH: 

. . 

)J.ORTOp. ip,18HRO-M81'8UQTH'.qecrorx HSyR 1 . np$coop 

· r .E.II\enRHH. · . . 

'· fuittAHAST T8XHKtl8CRHX HaYJ!, AOq8R'l' ·. A.A.lKHrapeB. 

, ... Be.eyn\88 !Ip8ATipHllTH9. : : .. 

HaoTHTYT &Rcnepm&eRTaJlbHOI HteopeTKtlecRoll q:IIBHKH 

)J.01<~~ piaeoCJillll ;J)/• -~1969r. 

· . 3aniHT8 ~HCC8,!Yf8~~ .~O~TOYC~· ~5•~19\69r. 

Ha 8808A8HHH Yqeaoro COB8TaBa6opaTop.R B,l1,8pmi)C 

peaR~Hl! H aeATpoHHoA <pMB~RH oruIB: U:oc:iioBcKas odn~ctb, 
. r • .D,yCS_Ha. 

.. C AORJla,11.0M uo~o . OBHaROIIHTbO.fl B 6H6JIHOT8lt8 0dieAHH8H

HOl'O: ~H0TIITyTa. B,l1,8pHliX HCCJ18,1\0B&HHA. 

B AORJia,11. BRJix,qemi pa6oTii, BHnonHeHHHe aBTopou B 1938-41~.r. 
H 1946-00r.r. B ORE BaBOA9.· "CBeTmuta" H B 1958-68 r.r. B CKE aaammr
,recRoro npHCSopooTpoeHH.fl AK~ewH HayR· CCCP. Pe'sy:ibTaTH pa60T, nimJ0'19H
HYX ll .AOR.na.it, onylSJIHROBaHH .. B paBJiirnrulc Haytmo-TeXH~eCRKX xyptta.mn:, 
OT~eHH 11 O'rtt8Tl1X H: noliycnmH npaRTHtt8CR08 ~pHMeaeHue. 'B 8Jl8RTponrucyyu-
HOM H aHaJJH'iHqecxow npHISopociTpoeHHH ~ · ·. · · · · · . , ' . ~ . . ~. ' . , ' 

1. HCCJmJlO~Affiffi H ~~3PAID'IBH B OBllACTH. 
· . . ·. ·•. : rA30PA3PiWfilX IIPHBOPOB . '.. 

. . . ._ '. 

I ••• , • • ~ , , • r ; , • ·, ·<: -, ;, ·· . ·, - , ·,, . ., , , ., 1 

. . .. CpeAH BC8I'O. 1moroo6paa11.11 np11M8.H8H111L HOHHOI!. H naxyyMrton T8X-
HHKH B BJ18KTpOHHOM·. npHISO:pcioTpo'eHHW 'o,u;iuu1 H8 OCHOBHHX .• itanpa.BJI8Hl1fi B. ne
pHOA 1938-00r~'r~. smlUIOOb C08,1\llltHe ~orqHHX ras'opaspMH!:DC ynpa.BJIEeMIDC 
B8HTHJiell,. IIOJl~Blioocjn1po1<,oe,npHMeHeHH8 l~~tteoTB8. npeo,6paaoBaTeJiett 
TOKQB paBJ1HtmHX·0HepreTHqeo1<ruc, npoWllllICHHHX H TpaHCIIOpTHWC'ycTpOV.OT
Bax H CHCTeMax CBffBH~.: 8TH B8HTH?JH, H80MO;p.fl Hll 6HCTpoe pasBJrmte B no
CJl8Alffl8 ro,ll,li TeXHHKH noJiynpoeo.tiHHKOBHX np116opoB, 6Jiaro.u,apSI .oBOHM :aimo
KHM T8XHHK0;:;8KOHOM1N80KHl.r' nOKQ88.TeJIHM' coxpaHmoT 11 · B HtiCTO~ee BpOM.fl 
B8)U'leyl0 p01Ib. Ha·. 8JleRTpH!pHl'..\HpOBS.HHO!i'TpruionopT8; ·. B Bl:lflPSllll1T8JlbHH.'t :JCT
poACTBSX PAAHOCTa~ll, . Terie~8HTpC>B; JIS.lmOBHX: reaepaTOp0B ·npOlmJlllICHHO_; 
re .·Ha,&HatteHiisi•.H ·. 8J18K:i'PoxmrnqecKHXIIpCAllPMli'rHII, ··Ii' !.!anrHHOOC: l<OHTniiTHOlt 
8Jl8KTpHti8CROlt cBapRH~ B CHOTeMax nepe,u.attH eHeprHHl)Ha6on1,1IIHepa.ccTOll-

' • • • : ! .' ' ,, • ,',. •• _: • ' \ - • '.;· 1 . \ ' : "•,,'" 
HHJl nooTO.llHHliU TOROM H T.,1\~ ' ' . . .,. ··.·· . " )' . . . 

. .B i938-4ir~r~ 'ii 1940:-00r~r~ 'aBTOpou, B ORB 88.BO.U,ll "CB8TJiaHa'' . 
· 61:UI _BunonHeH PAA HOOJie.u,0BaTe.111ioRmc H · 'iim:eaepHl:lX pacfo-r no rasopaapn,n:Hlitl 
npH6opaw J,i 'HX BJ18W8HTaM, Ha oo'aoBe KOTopwc ·cswxo 'cos.u,aHo 6onee 15 T»non 
ynpaBJI.11ewx B8HTIUlelt C PTYTHmr ff_ HaK8JICHHWJ 1.itaTO.U,OM-HI'HHTp0HOB V. THpll-
'1'p0HOB. . . · .. ,-., 

' 0.u,HHM. HB OOHOBHWC BOitpOCOB npH. 008,[(UHHlt ~rasopii.spJWillX· npiH5opon 
C PfYTHlill Ka-rci.u.01hrimSieTCS Iionpoc O srumra1mii' "' CBCTJioro rurrHa" Ha PTY

. TH~ B Hl'HHTpoHruc .ttJI.ll 8T()tt ~e.ttw·npHlleH.1te-ro.s npe'AJloiettHH~ · .JlJo~B11ro?J 1t 

.. CneMHOM nOJQEHI'9.T8Jlb C honynpoBo,inrnitoBUM CT8pi&Heu, onyl!l8HHHl! B PTYTb. 
. iDHemecKH8. npo~eOOH Ha rpaa.il(e . BTOro • CT8pzH.fl · H. pTYTH . npH 'BODtn!KHOBemrn 
•cBeTnoro '11.!lTHa". '. B8CbMa CJIOlKHlUI UOJIHOC'l'b!O H8 H8yti8ml, B OB.llBH C 'ite11: 
cym.eCTBj'6T H8CKOJlbKO 'paanHtlmoc rHnOT88~ .iiaD!iHJCCpaenHqff08' 06'MOH8!me 
8'1'HM npoqecorur. B tiaoTHOCTH;:no rHIIOTeUe 'cnerisma, p!l8BHTOA K0,I1Zeu, · 

·npo~ecc 8UHI'aHHii 06yoJ10BJ18H 8.BTOSJI81<TpOHHOlt OMHCOHel PfYTH ti o6JISOTH 
W6HHCRa •. B npo-r1i1t10riOJ10:sa00Th &Touy, · · · 
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no r11nOT888 MHp,I:\8JISI, ocmiBHYIO ponb Il 8TOM 'npo4ecce 11rpaei', TepM!iqecRHllr 

npol.\eCC, o6ycno·BJie~HHA Bl:l~eJiemrn~ T~nna Ha. I'~Hm~e. - .?TSpEEl~b-pTYTb: 
. bTOpOM, COBM8CTH() c 11:M~UHHM8:i10M B 1947 r'. 'i-iayqa.iuicb' pa6oTa t 

rio,!\JJrnraTeJie~ B pa8JlHt!HWC · TEMriepaTypHHic ycn~B11SIX [~~ tj ·., B qacTH~CT~., 
OlillO noKaaaHo, qTo,:npH_ H8MeHeHHl-l'.T8nJIOBOI'O pelKHMa B !ID!pOKOM .qHanaaOH\ 
nrmoTh AO TeMnep!3-TYpl:I K11neHH.11, aaq~11, ( 71 ~5°C), ycpe,!\HeHHl:le attaqeHHli 
ToKa 11 iiai-ipm:em1ii: aSJKHraH11si oy~ec'TBeHHo He 11a?.iettkcH. TeM caWl,f 
61:1J1a • nOl1,,1'B0plK,D,eHa · BSA.YIIISSI pOJlb 8.B1'08Jl8Kl'pOHHOl\' · _BMHCCl-111 . npH • BOBHHK
HOBGHMH; '!cBeTJIOI'O ,p~tHa" ~- ·. UoaTOMY: pewalCll\ee .'. 8H~qeHH8 ,IJ,JUl HS,!\8lKHOl\ 'pl

OOTO: nowi.rnraTeJJSI HMeeT qx>pMa' M8Hl1CKa pTYTH; olSycnQBJI8HHBJI BeJJH'llHHOl\ 
. ', , , , 1 ' , " ( / , , , .• , ). , , ~, i, :. , . ., < ',, /. , ' I , '• J' ,. • • l , •' ,:. 

noBepx:HOCTHOI'O. HanpEXeHH.fl ,, PTYTH _H . CHJlaMH MOJleKyn.11pHoro c4eITJieHHiI, . 
PTYTl-1 if;. nonynpoBOA}iHKOBor.o; ciepi,rn •. HanirllHe np111.ieoe8 B: PTYTH JM8Hb
u:aeT OOB~IJX..HOCTHOB HaTSilK8Hl18 .· H npHBO,!\HT. K YXYJJ.lll8HHIO n_apaMel'pOB no.ii-
lKHI'aTeJili. . : • ' . '._ ·.' , .,., ' :,• , : . , ,,; . ,· .. ·· __ • • .. 

Ha OCHOB_e HCCJI8,I:\OBaH1-1l\ npo4ecca _BWKHI'aHH_fl llcBeTJJOI'O, MTHa" 
B 11I'H11Tpoiiax OH.Ila irpeMOEeHa: W npB.KTHtt8CRH ocy~eCTBJieHa .HOBaii ROH~ , 
-C;PYI>l\Hli,nO,I:\lrnraren.11,. H!l. _ ROTopyIO :Bl:1,1),li~O _aB!OpcKoe:~Bl1,I:\HT8JlbCTBO[f~~• 
B .orn111.1ne . .OT o6H'!Hl:IX, HOBHl\ no,IliKHraTeJib apimpoBaH BHYTPH. 14eTannl'l'tleo
KHM CTeplKHeM; HHlKHH,ii ROH8~ ROToporo H8XO~HTCff Ha MaJIO!r paCCTORHHl-1 

·' , ''·. • • •• ' ' ' ' • " • ' • • • . j ' • ,, ' ': ' ' • • • , ' " ~ 
OT PTYTHOI'O MeHHCI<a. Bllaro,11apsi 8TOMj'JM8HbW8HO HanpIDX8HH0.BWKHI'SHIH 
"caerJIOI'O MTHa'.', nOBl:IWetta. MexaHHqecKall npcitlHOCTb " Y.tlYllJll8HO oxnai:.:. 

,. ,, ' , - •''I < '•' .1 , ' • • ' • ,, '' • . -,, • ' . • ' ~ I, •• ' • • ,' '• 

A8H11e nonynpoBO,IIHH~oaoro ,crep:anrn::.no,IliKHraTen11. . .-. · ·. ·, _ . ,• . 
. . . AnR oelecnetieHilSI H~0lKHOI'O KOHTpon.a Rall8CTB8. noi:amra-re.nei1 B 
YCJIOBHSIX cepHl\HOI'O. ITfOHBDO~OTB.8, _B .194~- r. 6~a pa,apa6o:ra~8 .(2.2):.' 
MeTO,l\HKa H annaparypa ,IVIH HCITl:ITaHHSI_ no,IliKHraTeJiel\ : • ~- · , nonyqHBwaa. 
npaKTW!eCKOe npHM8H0HHe Ha .58.BO,l\8 itc:eeTna'Ha" • · .. ,. . . . '' ,·. . 

HapSIAY C HByqeHH8M,nonyripoBO,D,HHKOBHX no.wirnraTenoii,a~ropoM H 
COTpy,1.1.Hl11ta11.H _D 1948 }'O.I:\Y 6WI~ HCCJl8,IIOB8H ,l{HBJieKrp111.1eCKHlt nO,IliKHI'aTenb, 

' COCTOSlll\Hil HS MeTann11qecKoro CT8plK!ill .H HBOJIHIJYKIJ!8ll 'o(fono~a; BHOOJI

H8HHOH_ 118' Mar~pm111a ·. C ,CloJI_h".'0~ .·,11~~Jli~ipHqe~~911. IlOCTO.flllHOa.L 2.s] ~-- Ilp11 .. 
11cnon~BOBS,HHH. AH8Jl8KTpHI<OB . C 6onH!IHM: 8H8.tl8HH0M £ '. ( HElITpMMep THTElHH-

Ta 6apHH, ;.A~H .~OTOp~r~·e~1~~F ,.·aanpmi~HH~:·n~~HI'8HJl.t COCT~BJ188'1'. 
300+ fOO.B,nprt MOIJ.\HOCTH-JKHI'SHH.11 Pa nopJ!,qRa,10-2 +_10-1 BT,}ll'O 
B_ COTH11 pas M8HbW8 ,p 8 )),Ill'! _O~!NHOI'O nO,D,lKHI'8T0JlSI~; . 
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Hccne.n.oaaHHli noKaaanH, qTo OCHOBHOl\ AB4J8KT ,l\H8JieKTp11qecRoro 
00,IliKHI'aTEJISI - H0,l\OCT8TOtlHaSI HS,!\SaHOCTb, KOTOpag MO~eT 6h'Tb no
BHWeHa ITyTeM .npHM8H8HHH_HOBIDC Marep11anoa C 6oJibWHM BHaqeHHeM C 11 
noBHWe)-tHoi:\ 8Jl8IrTpHqecKOl\ npOtlHOCTblO. 
. . . 0,1\HMM _118 OCHOBHHX <µJ.KTOpoD' onpe,I:\eJiliKll\HX aneHTp11qecK11e napa-
MeTpH raaopaBp/IAHHX D8HTl1Jiei1 (B8HTl1JlbHYID npoqHoCTb, Ben11q11Hy BHYT~ 
peHHero IT8.,I:\8Hl1H HanplllK8Hl1SI, neperpy8oqtzyID cnocooHOCTb) liBJIH0TCSI 
pacnpeAeneH11e TeMneparyp1:1, a cne,11oaarenbHO 11 ITJIOTHOCTM paoo~ero 
rasa (napa) n BeHT11ne. H·a ocHoBe HByqeHHH eroro Bonpoca, np11MeHH;-: 

I . ·. , 

TenbHOH BeHTHJH!M c pTyTHHM RaTOAOM, aBTopoM B 1939 r. BnepBI:,e 
6HJia npe,IJ,JioJKeHa if npaKTHt!8CRH . OCYll\8C1'BJiemi CT8IrJiliHHO-MSTSJIJIJ1qec
.K8HROHCTpyK~l1.f{ 11rtt11TpOHOB [ 1.2; 2.4,2. 6] ,' B Ko-ropoll: HHlll:HHH ~aCTb 
OOOJIO~KH DHilOJIHeHa B Bl1l1,,9 M8TaJIJIHtl8CKOI'O CTaKSHa C BO,I:\mruM OX118E
A8Hl1ei.!, Ha ,nHe KOToporo HSXO,D,HTCH PTYTHHll KaTOA, a BElpxHHH, B Ko
Topoll:·ttaxoAMTCR aHO,l\, 118I'OTOBJieHa Y.8 creKJI8 11 OXJiaJK,D;aeTCH aa cqeT 
ecTecraettttol\ E0Haen411tt B08AYXa; B CTeirJIRHHO-MeTann11i.rec1mx 11rHm
poHax HM88T M-8CTO OITTl1MaJibH08 pacnp8,I:\Elil8Hl18 . TElMileparypH 11 ITJIOTHOC
TH PTYTHOPo napa, qTo, aap/IAY ·c APYI'l1MH <µiKropatm, ooecneq;mo me a 

BHcoKyIO ·BeHTHJibHVIO · npotlHocrb. Bnepa1:1e yfraaattHaH 1roHcTpym:,111SI owra 
peaJIH80BaHa B 1939-40I'.I', B 11I'H11TpOHaJC THilOB !1-30 11 11-100/1000 
[2.4, 2. 5]. · 11cIJb!TaHH.11 HI'HHTpo110B 11-30, · upoBeAeHHHe B JleH0Hrpa,11c1toM 
nonH_T8XHl1qecKOM HHCTHTyTe '(Jlllli) B.M.lllnlinOWHHlWBl:iM npH yqacTHH 
aBTOpa, no1raaan11 peam~HYIO 'B08MOlKHOCTb np11MeHeHHH BTHX BSHTl1Jl8H 
np11 aHO.I:\HOM HanpHJKeH1111. nopMKa 10-12 KB.· · 

-~DJlbHell:mee pa8Bl1TH8. CTeKJIRHHO-MetaJIJIH~ecKag KOHCTpyK~lili no-\ 
nyimna a; coaAaHHHX aBropoM MO!I\HHX MrHv.rpoHax 11-100/9000 11 1-100/sooo: 

· .'. .. ~)--[2.6~ 2. 7], )lnR ynytllllElHHSI jfCJIOBHll: ,I:\8H(?liH8filll1H pa8pJ'l,ll;HOr'O . 
npoMSJKYTKa, 88I!\WTH aHO,I:\a ~T nona,11a'H11s H!l. Hero PTYT!i!,lX KaneJib H 
CHl1lK8HHli HanpmteHHSI aa:amramrn paap.iAa Ha SHOA,' 6rm np11M8H8H BKpaH 
Ha TyronnaBRoro MeTanna (Mon116,u,eHa). H:ottc-rpyI<~Hf! ttrHi1TpoHa 
!1-100/9000 npeACT8BJI0H8 . Ha p11c. 1. - .• . •. . ' ' - • . • .. : .. · 

Ilo peayJibTaTaiA naoopaTOp!lliX 11C!lliTaHi1H 8TIDC 11T'HHTpDHOB, npo
B8,I:\0HHHX aaropOM. mi 88B0,I:\8 "CaernaHa'! H B.M:· _ _,llinSinOIUHHI<OBH!.i nptt • 
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yqacTHH aBTOpa B Illl1, 6wia ycTaHOBJieHa peanbHast BOBMOlKHOCTb COB,l],a

HHR Ha l1X ocHOBe MOll\HHX BH□pRMHTeneiI ,!iJlst T!TI'OBIDC □O,ll,CTam-111n Mar11-

crpanbHWC 1.{0Jl08HWC ,ll,Opor. 8TH BH□pRMHT0Jil1 6Hnl1 OCytll0CTBJieID,I □O,ll, 

pyROBO,ll,CTBOM B.M. :.uniaomHHROBa 11 B□epBHe B MllpOBOM npIBTHHe 0HC□nya
THpOBMl1Cb B nocneBOElHHiie I'O,ll,l,1 Ha c;affi.\HIDC BcecBstTCRast ITepMC!WV. lK.,D.. 

11 MeRCaH,ll,pOB,flpocnaBCROli 1.t.,D.. np11 Hanpm-eHHH B KOHT8HTHOtl: ceTV. 

3300 B. 

.3a BpeMH OnHTHoA,0RcI1JiyaTaL\11~, ,1J,aBwen aono~HTeJibHHe penynhTUTH1 . 

BH□pRM11T0JI.ffMH 6HRO aepepaCoTaHo 6ciJice 900 we. RBq. SJI8RTp00Heprxl1. 

, 0,1],Holi HS ooHOBHHX o6nacTei1 . ap11MeHeHHst yapaBJJReMwc rasofasp::vi,Hnx 

B8HTHJI8HH, B qacTHOCTH, HI"HHTpOHOB .flBJISieTCl'!.ROHTaKTHUI'! 0JI8Kl'pwqec

im~ ·cBapRa qepHI:DC, "! L\B0THblX MeTaJIJion. ITp;i 110Moq11 HI'HHTpOHOB ocytr\ccT 
' ' 

DJisteTCst. TQqHast ,ll,OBHpOBita 0Hepr1111 11 ,!VUlT0JlbHOCTl1 Bp0M0Hl1 CDUpRH B 

MOII\Hl:DC CBapoqHWC MaWHHax. B CDRSH C WHpOKHM BHO,ll,peHHeM KOHTaKTHOH 

CBapKH B aBHa[.\HOHHYJO, cy,noCTpOHT0JlhHYIO, ap116opocTpOHT0JlbH:'/IO ll ,ll,py
rne OTpacmi apoM!:llll1l0HHOCTH CoseTCKoro: ,COIOBa, B aepB!:!0 noCJl0B00HHbT0 

ro,ll,l,1 Boairmma ocTpast noTpe6ttocTh B MO!l\HWC 0·110Hov.11T.11-1i.rx .... : HI"EHTponax 

,IJ,JIR' apepHBaTeJieH ciiapoqHWC MauJHH. ' '' ' ' ' ') 

B aep110,I.\ C l946 r. no 1949. r. ,ll,Jl.ff peweHHSI aT0'1 c\l{tyanbHO!i sa,!l.a
'ClH aBTOpOM CiHna COS,L\aHa cep;ist M0TaJIJI;~ec1mx HI'HllTpOHOB Op11!'llH?JlhHOil 

ROHCTPYRL\Hll, COCT0Slll!8R 118 4 TH□OB,pacctUITaHHIL'{ Ha aocrom'!HYKJ COcTaD 

JlRIOlliYIO 8HO,I.\HOI'O TOJ{a OT 20a ,ll,O 200 a' □pH UM□JlllTY,!1,e 0.HO)J.HOI"O Ha~1pa

lK8H~i .1, 5 KB. [2.s, 2. 9]. 11pw paspaCioTrrn 11rtt11rpoHoB aTon cep,m 611JI11 

apoae)].eH!:l 11ccJie)].0Birntrn, 11Men.w11e u.enbIO oCiocHoBaHv.e r:0Hcrpy1nopcmpc 

peweHH!t ~ coorB~TCTBy~wx rpeCioBaHYI.HM Bl:ilco1<on ,□eperpysoqHoll cri?coo,-

HOCT» 11 Ha'AelKHOCTH a llMIIYJibCHOM pclKm.m pa6oThl. · · · 

. , . Paspa60TR8 H opraH11sarrnH Hpymm-cer:11llHOI'O BbmycHa YII"H,11Tp0:-i0B 

oreqec1'B0HHoll: apoimWJieHHOCTbKl B 194?r: 06ec'aeq1m11 B03M02JlOCTb' ', 

OCB0(5oll91,0HllR .OT HX' 11M□OpTa ll8 Cl,\. . . 

. fuC!'p00 pU3BllTl10 B lIOCJI6EOCHHl:l0 I'O,li.hr T0XEHRY. BHCOHllX qaCTOT 

H pOCT, MOl!\HOCTYI naM□OBWC r.ettepa ropon ,!\JJR P8AHOCBFI311 ;;· apOll.blll!.:"lCHlf!:VC 

uenen Bli3BMl1, HeOCiXO)J.llil.OCTb C08~8.Hl1st BblCOROBOnhTHHlC raaopaBpflµHl:lX 

ieHr11nen 6oJiblliOH MOII\Hocr11 •. ·.· . . . · . ·. . · · .. · ' - · · 

• c, Cno,JKHOC'l'b · peweHH.H STOh saj\aq~ 6C::na o6y'c~oI:iJI~Ha: ~i.coimMH t'IJ~OO

Baimmm k DSHTHJI.HM: '60JibU:ll}l' neifr1iJibHaSI' npoqHQCTb, 'aoai.!o;mocTbh CeToq

'ttoro perynttpoaaHHR aocroHHHott cocTaDJIRIOI!iell ceroT.1Hov. SSJ!IHT!:l B anap11r.-
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mnc pe1K,1Max, npocToTa 06cJiy2rnsamrn, 6oJibll!OI'. cpoK CJiy:a:6!:i H T~.D.• 
~o 1947 ro.o.a MH n11TaHH.!i aHO.IJ.Hf:IX l.\enen JI~MUOBbtX reHepaTopos Hc
nOJibsosan11cb rasoTpOHli, KOTcip!:ie He Y.D.OBJieTBOpflJIH 60Jibllll1HCTBY HB 

yRasaHHIDC Tpe60B3HHH. Hp11MeHHBIIJ-leC.!i B HeKOTOp!:DC CJiytlruiX pae6op-
Hlie MeTanJIHqecK11e mmpm.mTeJI11 11MeJIH 6oJiblllHe ra6apHTl:l 11 Bee, Bli
coKyro CT011MOeTb 11 6HJIH eJIOlKHl:l B SKeruiyaT~HH. 0nTHMaJibllliMl1 BeHTH
JI.HMH .D,JIJl 8TIDC l.\eJiell HBJl.!i!OTCH THpaTpOHli. 

Ana perueHHH yKaeattttoil aKTyWibHOil npo6Jiew B 1947-50r.r. 
6WI ·:slinOJIHeH ROMnJI6KC 1-leCJie.D,OBaTeJibeRwc H HH:ilteHepHJ,JX pa6oT·, B pe
BYJibTaTe KOTOpwc 61:lJia COB.D,aHa cepHa BliCOKOBOJlbTHWC JlTYTHWC THpaT
pOHOB 60.ribll!OM MOII\HOeTH, BRJiroqaIOO\aH 4 wna: TPl-6,5/15, TPl-15/15, 
TPl-40/15 H TPl-85/15; paee~HTaHHWC im nooTO.!iHHyID_ i::ooTaBJIHKIIIYID 
aHO.IJ.HOro·TOKa OT 6,5a .o.o'85 a npH aHO.IJ.HOM HanpflliteHHH .o.o.15 RB. 

[2;~0]. t.!TQ COOTB0TOTBye-r MOU\HOCTH Ha BblXO.IJ.8 DlinpHMHTeJl.!i, co6p8HHO
BO no Tpe.xqia.BHOH cxeMe JlapHOHOBa, B npe.o.enax OT 250 .0.08840 KBT 

0,1\HHM 11B OCliOBHIDC BJleMeHTOB. raaopaspa.o.Horo DOHTHJIH,
0

• onpe,tte-
0 JIHIOll\HX ero napat1eTp1:1; BRJIKlllaR. opoK cnyx61:1; aBJI.aeToa KaTo.n. Ilp11 .· 

COB.D,aHH>i cepHH THpaTpOHOB 6mm RpHTHt.!OC~H paeeMOTpOHl:l KOHCTPY~HH 
11 xapaKTOpHCTHKH eyll\eCTDYia!\HX no.o.orpe~Hl:lX R8TO.D,OB raeopaap~HX 
BBHTHneil cHapyxHoil aKTHilHponaHttoil nosenxttoeTblO. Banc noKaaatto; 
t.!1'0 8TH RaTo.D,l:l, npHMOHHTeJibHO'R MOII\HHM THpaTpoHaM, He llBJIHJOTea 
OUTHMaJlbHWAH. B eE.HBH e BTHM clblJI·paapa6oTaH H H8Yt.!8H no.o.orpeBHl:18 

_r<aTO.IJ. e BHYTpeHHeilaKTliBHpOBaHHOil noBepxHOeTblO, HMOlQl\HH pH.it npeH
itya;eew no cpaBHOHH!O C yKaBaHHHMH. Bi:IJ!o HBYt.J.8HO pacnpe.D,8JIOHH8 
nJIOTHOOl'H paBpH.D,HOI'O TOKa ho o6paayl0ll\8A KSTO.D,a[2~11] • VPH BTOM 
61:lJia npm.!eHeHa M8TO.D.HKa, OCHOB8HHaa tta' HBM8peHHH TOKOB B l.\8nSIX 
OT.D.8JibHWC KOJibl.\OllliX cei<l.\Hli, HM6BlllHX HeBUBHOHWe Bl:lBO.IJ.l:l. · &:mo ye-

. JlOEJ\eHO' 'ttTO . npaKTHti8ClUI np1eWieMaJJ O,U.HOp0,ll.HOOTb paenpe.u.e1~mti 
o6eene~il~TCSI npu yenoB~H 'd:=.1,1 + ~,3, I',[\8 _ f H cL - COOTB8T-
eTB8HHO ,IJJlHHa H ,ttHaM~TP KSTO,[\a. _ • . . _ _ 
. • IlpH HBytiettHH Bonpoca ·06 . OnTHMaJlbHOII 8KOHOMHTLHOCTH KSTO,ll.8 
()WIO yc-raHOBJ18HO' 't.!1'0. KpHTep~ew aP.JiaeTCS{ 8!1BHeHMOCTb 1'81411eparypH ·. 
KaTO,ll.a OT Ben11t.J.HH1a1 paepa,u.ttoro ToKa. Yny,ru;eHHe TennoHao.ii.!il.\HH Ka:.. 
TO,iia nyTei{ yBe.nHt.!ElHH.!i irn«?Jla aKpa.HoB · Be,ll.eT if yBeJIHtleHHJO aToil eaBH-
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CHMOCTH, ,u.onyCTHl.!!:!8 npe.o.enH BOTOpoli onpe,ll,en.!i!OTO.!i ,D.HanasoHOM pa6o·.Jl)ii 
TeLmepaTypH !IBTO,[\B, 

. f1pH paepa6owe eep;m THpaTpOltOB . 6b1JiH TaIDKe npOB8,[\6Hli YiOC,IiO
,[\OBaHHR pacnpe,I:1erieHH.a TeMnepaTypl:l no noaepxitocT~ 63JlJIOHa, paonpe,ll,e
neHHa rtJIOTHOCTH TOKa B OTBepcTH.flX OOTKH, ,IiJIHTOJihHOCTb npoqeeca ycTa
HOBJieHH.!i Termoiioro paBHOBecH.IJ. 

HpoMl:ffiJleHttoe npottssci.o.orBo·'l'HpaTpOHO:s OOY!l\BC1'BJIMoeb tta saao.o.e 
"CneTJIUHa", HaU.ttmia O 1949 l'O):\a, MMH OOHUU\etta aitat1.HT6JibHS/J t.!UOTb pa.o.~;~ 
OT8Hl.\llH I T6JIOU8HTIJOB l1 I{pynHh!X JIUMTIOBWC re~eparopoB npoMHlli11eHHOI'O Hai,.' 
8Hatl:eHHSI. E liatleCTB8 npttMepa Ha-pHc: ?.11ao6p8liteH THpaTpOH THna 
TPl-40/15. . . . ·. 

KpoMe y1msAHHIDC Hccne,14onatmn: ,;i paapa6oToK . rasopaepa.o.Hwc BeH
Tmieli, anTopoM B 1949-R:> r.r. 6WI11: npoBe.iieHH pa60TH no coa.o.attHIO 
BHCOKOBOJihTHOI'O THparpoHa Tri-2;5/10'c'HCeHOHOBHM H800JIHOHHeM ,!Vl.!i 
nO,IJ,Bl-tlilH!.IJC pa,D,HOCTUHI.\HH. pa6oT8jOU\I-OC '. ii 'IDMpO!iOM ,u.Haifeotte TeMnepaTyp 
oKpYJKalOU\efl cpe.D.H[2.1g, MO!l\HHX ~~ptlTpoHcin o raaoBhlM ttanonHeHHeM ,IiJI.!i 
cy,140BbIX: HHBepTOpOB [2.13] tt Tl-ipaTpOH_a THna TPl:-5/2 lJ)I.!i penettHHX OX8M 
" HOHHo:..aJieliTpOHHwc peryn.aropba u,ei:rett IioB6YlJUleHHa reHeparopoa aneKT
pocwttu11i-l. T111paTpoHhI Trl-2,5/10" 'TPl;:.5/2 c'epHllHo BHrlY?KaJIHCb npo-
M!:!illJleHHOcTblO. . 

KPATIU1E Bh130»,H 
1. n p0B0,ll.BHl:l HCCJIO.D,OBa~H~ npOI.\OCCOB/ CD.!i~U!U-ll:lX C no,!J,lKHl1l HHOM 

11CBeTJIOro - m,THa" Ha P'J:YTHOM KS.1'0,148 npH OOMO~H' rionynpOBO.IJ.HHKOBOI'O 
110,IJ,iimraTeJI.!i, YoraHOBJieUa· npeo6.ria,I:(0.I{)IJ\8/1 pon1/ aBT08JI8KTpOHl!Oti BMHCCHH 
B n:r,ouecee UO,!J,lKHI'UHH.!i', Tipe,IlJIOJKeHa HOCYII\eCTB.f!eHa HOBU.!i KOBOTPYKI.\Hll 
no.D,1K1-traTeniI. · ·· · · · · · · · · .. " ( .. 

. 2. Hpose.o.e11H HCCJI0.D,OB8HH.R .D.H8Jl0Kl'pHt.!eOKOI'O 00,!J,lKHI'aTeJia. BHSIB-:
Jiel!H cp8.KTOpli, O~paHHqHBU~He B0:3MOlKH?CTb. ere' llf~RTHtI8CK0~0 npllMeHO-
HHS!. 

·3. Paapa6oTatta npar{THqeoRasi MeTO'A»Ka H annapaTypa npoMlil!IJleH:.. 
Horo KOH~ponn no~11rareneil~ .... ·. · .. ·.··. · ·_ · , · .. 

4 •. Ha· C>CH6Be. liayqettHa > TeMne:narypHoro · pexttMa · BeHwnen. npelJ)IO• 
%8Ha " .· OCYII\ElCTBJieHil cl'eHJISiHHO-::M6TaJIJIHtl60K!.1.R KOHCl'pyRUHSJ. HrilwrpoHOB' 

5. Paspa6oTruiO H Hccne.rioBaH0·4 Tl-lnllBOHTHJieil eToil'rpynnl:l;., '; i 
• • ,' --1.;i '~ , ' > ,, • ' '· • 

,IlBa llB KOTOpHX noJiytrnm1 npaKTHtl8CK08 . npHM0H8!il18 Ha TliI'OBHX UO.D,CTSH-
1.\H.f!X aneRrpoqmu,HpOB8HHOI'O xene8HO,Ii0p0lKHOI'O,,,.l'paiicncipTa. 

', -.. ": ~. -.·:'· : 
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· . PHc. 2 
THpa'l'JIGH TPl-40/15 · . ·. ·. · 

1-6aJIJIOH 2-.Ae~arenb aKpaaa, ce-rn, 8-TennoBHe etq>affli · · 
RaTO,Aa, ~-KaTo,A·o BHy-rpeHH8ll aKTHBKpoBIHHOR nosep:moorbm, 
s-no,l\orpesarenb, 6-woro~aTas oern, 7-aao,q · 

I 
t 
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. 6. Paapa(Soraaa H HCOJI8,AOBaaa cepmt. M8TB.JIJIIN00RHX . Hl'HHTpOHOB C 

BO,ltSiiHM oXJia:sr,qeHHeM wu1 MB.WHH ROHTaRTaoa 0J1eR'l'p1NeoRo cnapRH. :-lirHHT

poHli :mmycRSJIHCb cepHl!ao H n6J1yt1HJ1H 
0

11IHpo1toe np11ueiieHHa B npoMtmI1Iea

HocTil. 
' ' 7. P1:1-spa60TaH H HCCJI8}.\0B~ no,AorpeBHHlt .Ra TOA C aeyrpemtel\ aRTH-

BHpoBaHHOl! noBepxHOCTbll A,JUt WO!llffiiX THpaTpoHOB. H8j'll8HO: pacnpe,AeJieHHe 

11JIOTHOCTH paapH,D;HOro TOKa B SaBHCHYOCTb reunepaTypH KaT0,1ta·oT·ptsp~o 

HOI'O TORS. Onpe,AeJieHH 6nTHl.!MbHH8 saa-qeHHll 8ROH01MliHOC'l'lf •. 

. a. Cos,Aaaa cepHll MO~ BHCOROBOJlb'l'Hf:DC Tlll)aTpoHOB ,AJISI mfTamm 

SHO,ltHHX ~enel! JiaWOBHX reaepaTOpOB !'8'AHOCT8.~Hl!, T8Jl0~8HTpOB .. H npo

MHlllll8HHUX yoTaHoBoR. THpaTpoHH sanycKanHcb cepHl!Ho H nOJij'llWIH WHpO-

Roe npmteaeHHe. . ...... . :. 

. 9. Coa,AaH BHCOKOBOJlbTHliA . THpe.irpoH O . r.aSOBh'll . aano1meHH!3M All~- .. 

pa60Tl:l B nrnpOKOM ,AHanaaOH8 . T8Mn0paTyp ORp~ero BOS.IzyXa .. ·,THpaTpO

HH BHnycRaJIHCb cepHl!HO rlpOMHIW'I8HHOOl'.blO irppan'l'IN8C:tnt uonom,soBMHCJ; 

Ha no,ABHmOOC pa,I\Hocra~irnx, pa60TaJOO\HX · B µonenwt ycitoaHmc. · 

·10~ Coa,Aa~ 2 'l'Hna THparpoHOB~ll oy~oB~ ~:ae~~opo;. 

11. Paspa6oTaH THpaTpOH ,All.fl penet!HWC OXeM.H ~enelt B086~eltHJt: 

reHeparopoB HS 8JI8KTpOCTa~HllX. THpaTpO!ill Blinyc;anHCb cepHt!HO npo
~8HHOCTblO H OOJiytm11H WHpoKoe-npaKTH"ll80R08<nplW0H8ffi,18.-.,, ·, · ..... 

. 12. Paapa6oraHHHe raaopaspH,D;H!ie ·BeHTMH BHecietm B oq,.i~u~b~; •· 

KaTaIIOrH. ff cnpaBOtn!HRH. no B1l8KTposrucyy~ npH.Cfoprut.,. : •. . 

· n~ PAEOT!i B oBJIAcni. MAcc-cIIEKTPOMElVWIBCKOro' 
IlP~BJPOC'L'PQE;lllii .. _ 

. Mac6-cneKTp0ll8TpHR aamiuaeT O,IU{O HB B8}.\j'II\KlC MeCT cpe,ItH 'COBpGM8H• 

HHlC ll8T0,AOB aH!ll!HBa COCTllBti aeJiiecTB, HCOJI0}.\0ll8H11SI I-IX ~BHKO"'.'XHt!llt18C• 

KHX . CBOAC'l'B,H8j'll8HHl1 crpoemtR !40JIGKYJ1,' HCC1l8J:tOBllHHl1 31l81!8HTSpi:mx· . 

npo~eocoa H To.A• 0,AHJtLI. HB • pewakll\ffX: cpaRTOpOB • paaBHTIUI imoc~eKTp01"8'1'~ 

PHH l1BJIJt8TOl1 coaepweHOTBOBaHll8. annaparyp1:1. H :oos,AaHH8 HOBliX ~:rMltOB ··' 

· npH6opOB~ OOHOBH!:DI BH,AOLI anaapaTypH ',Allst pemeHMa. aHaJI.tTHtroORliX';lf' HO• 

OJI8,AOBare.nbOKHX 83,[iati B COBp8L!8HHOA uac.c-crieRTpOU~TpHH, . !<alt .B CCCP, 
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TaK H Ba py6eEOY SIBJiroo'l'Ca.np160pa o.pBBA8JI8JJH8Y H @l<yOHpOBHOR 
HOHHWtnytmOB no·aanpaa11eHH1> B uaco~aHMHBaTopax o•nonepetnWY 
axuHan1>aociiweTp~ 1,1aMU1THHM noneu. , " , •·. ... .. ·-

i 
·1 
i 

i 

··l . B nep1110,ir O 1956:roAQ no_ 1968 ro.rt BB'.l'Op0M H CO'J'pYAHHRBlffl 
6wt BHllOJIHeH xo,~exo HOCJI8,ltO!laT8:11bC~ .H HBllt81i8Pffiilt pado! 1#> C()8-

,ttamtl) .YBCC-C(18RTpoMEiTpH118ClraJC, llpH6ppoB · c. uartmT~- attamlBB10Pauij 
NIB, aaam1aa .HBO!onHoro . a -1,16neaym1pHoro c_ocTas11 ·. ae~ecTB H · .110¢.lle,ito;.. 
BaTeJI~o~m,c ·~en~~~. Bf OT ~OIIIUI~RO JJRJI~aeT paapa6oTKY .. ueTo~~: JWBR ... · 
TJm8CR6ro.Htti:8l-18PlJOI'O 'paCf.iSTB- ff0ffttO-OllTJltl80RKlC OKCT8M,. BKC08pff148H,..• 
'l8JtbHH8 pa~OTH n,~'pp~na,uto~~o~o~.O~Tl{K8'~H,Ott~TPlKP()~BHHl)H~TOq

,. HHI<O~ • HC>HOB, . pa13pa6oTKY, -~~~ . o_H~T!3ll -~C<S"'9~8K~po~8T~()B, ' 8Jl8.,. ' 
,. MBHTOB BTKX CHCT81,(,, 008,l\8l!ff8Bnµapa'I,ypH p;JII ~ai.epeIDUl 138~~114•.111UI1tt.: 

~OHHWC' ;OKC>B' El -~c~~~ElJ<Tp0~~~~- paapa~~T~)' itaco~rteRT!)O.ll8tlJtN80-
,_ 8.~ ·. fil)lf 6~po13 pll~~OI'Q. 1i88H81t~HHJI . H • pa6o~. no lfJJSOC~i!It~H _ H 
· OT~ffABJJrl{B~H ~~c~9e~TJlOUl3.,pe>~. ! . ~: oc~,~~~ tulpti~Tp«JB• , . ;_, 

... ' .· ·• IlpaRTJN8CK8Jl M8TO,ttHKa ~118TB HOHHO--llllTffqeoKKX OMCT811. C 
o ce~,~~-~~~Bnb!'9~H~8TI)~ -~~~T~: 'qo~eu' paai½i~~T~8, .~ .. 
. !iopoa, -C0!~8~Tli~:o..: ~~~-r.~~ ,·r.!31foielf8-B'pa~o,e [1,sJ {: ¥~TOJUIK&\ 

6aeupye1cs 'ua ·. o!Siq13R · -:reopHH -· 11oaao-011'!1NecKHX •. c1101eu o ,lfEU'lUITlililllf 
· ii· MeK2l)OcTa~~ecIG111wI 4Kc11u1,~o '"~•e, P"~ 11oiQi; :_coeAAHHo• -
coie~callM 4>!t.sa1to1r~::~ .. ~M011HM('reol>5in -A~m.Mano~a ~ .. (lX~A)lf~.ij~ -.~~~ 
pasu,epaoro: ~ae~Jl M~tn1ii' sapiseitHux tf80?Mq ,JI: ifar~TJtOM II '; 

~~K'.rp~ec~'-ttot#~~ :~~~~~':"~ :~~IIEl~ms,. ~c,2~t•1.~1. · · >. :, . TJMl~~!!'~ .!"~- '.J~"~: 1.1t~octtrE!li•tto qe~tpan~l_{oll • ,:p11e~1~p011 
0 p&J(H1CIJl,fi~, ,:;,· : .,: :>J;;,:",-,..,, _ .. ·.· __ ·· .: .:. : •.:.~ ::,),::; 

. ,. .. f ~. llp,~•, • ~1<~~~~ !'~~ .· ~fWe,A~e~ CIJleJcy~e cocit!'lo111e~a 
• ~ B~~~;i '.: .: , >' : .... r:·,: --~:• ,, ,,'." . , ., : .. , •-_. ,,'· . 
·. ·. · : P. f CJ101H• 41'?~C?t'W~• f'(>ffl«lf P ~• _ ~- •rop1e,0~1UJ1,aof • • 
•,e1>1MK~1,l{OA" · MOC_XOC'l'# Ai• c~e~ ~-._. fftc'ti1111t:1fjiMtfflYl oeo-

\,0,ir~:': 2: ··~~:·~;e~;:~,M9~~~fJ )~ f/;c .. :.. .. . . . ·., 
' : 8i ~ll!tl J48H~ .. JHJ~ ;p.ui,toPJP,t f}ORHOro pyqra a 

• , ..... ;_ .- ~ -~\:::_.·· - •. ",-,,,,. ·, .·._·. · .. '.,.~ ··:.,,:;5 :~~.·--•· -- ., 

t 
r , 

•I 
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4~ BenHt111~a OTHOCHT.8JlllHOA' ,ttHC~0JX)H~d. • • ·) 
.. 5. Roaqi:µiqHeHT H80AHOPOAHOCTH.aKCHMbHO CHMMBTPHtlHOrO M8.I'HHT-

HOI'O,:~OJJ~.A,>', , . , . ;:' •', :/-· , t. . . : , . ' '.· . 
· 6. ,YroJI ceKTOpa IIBI'HHTHOI'O DOJUlq,, . 

.. B saaifci.~00T11 .oi- xoaxpeTHHX yCJioiiKR, H~ tnicJia pact1eTHl:lX ae
n~_7:11;l,,t., ,G, cl.I~. ,s ·, K~lle~TBEI . H~O~: M~rf T I 6~!~ ; np~HS!nl JI106lle •' qeTH- . 
pe napaMerpa;, B pa6?T8 .'(1,~~JAa~ r~6~~~ ~ _ I'plqMKH.;1tH?II8HHl:lX ~iia
qeHHA napaM8l'p0B, npH 'OOYOII\H lrOTOpwc: ,pactteT J.!aCC-:-aHaJ1l18Q'l'Opa ·,140X0T 
6HTb :iniIIOJIHeR B' KpaTtlaAmee Bpeusi/ B 8TOff lite pii60TEf AllH npaRTH'qeO:-' 
KHA. 118T•A. pacqeia • ripoqiwii. IJOJIIOCHWC. HaHOHEl~Rol\tt.iariitl'rOJ:11 aHMH.SaTo4- .. 
pa C Heo~opo,ri.awl no11eu;':TBKlK8 (6as11pyiaii1dtcJnt'a''?ieopku'!k;i:ManoBa.: ' 

• Paepa6aTaHHaa i npru<THtl8CKS8 ; M8TO)tHH8 , pa0118Ta, Macc:.aHaJIMSriropc:iB 6w.ta ' 
rtpHMeHeHa · npH. pa~pa60l'R8 . psr,qa THOOB MS~~'...· aHMHB~TOpOB:' a'BTOpoi.i H CO• 

.. • ' ,. _' '.,- ·• ~·' - ''. " . ·: ' .,. 'I-" ;_,'_ , ., ' ' .:- . • ' ,_.: '-· ~ . . '. '<i ·.,. i ', • ' . • 

rpy~HKaMH npep;IOXeH;MaCc-cneRTpOMeTp,c B1I8KTpoMarHHTH!&npll8M0HHHY, 
QHMKBS.Topou. ·: Ha . Ma.CC~neRTpOM8Tp'· Ba.itaito' 8BT0poK08; CBUMT81IbCTBO ,' ,, 
[i~26]~: ,:{.\•·' '. :.'..)':· ,· ·,:_.·,:, . .'. _.:,.::.,:'_:,,, ' .. ,:;'., ... ::_ 
. ' Il:p11,: co_a.qaH~H Macc,--cne_KTp0M8TpKqeci<HX npn6opoB' 0,1:(HOlt H8 OCH0:13":"' 

Hl:lX aa,ita11 maeTCli paapa60T1<a_ HOHHO: H 8JI8KTI)OHHO. OOTHtl8CKHX .CHO-:, · •. 
T8M HCTOtlHHiios HOHOB Ii ·ycTpoffcTB C 'a~ep:ntB8MJ1lH!l'.0QT0H~H8JIOM ,lllISi •• 
OTC8HBaHHli HOHOB C )'M8HbW8HHOA aHepI'Hell. YttaaaHHUS Or?rWi8C.KHe' ciiic-'' ' 
T8Mll, HaK npaBHJIO, H8 OOAA8.IO'l'Cli QHaJJH'!HqeoKOLiy:.'pii.ctteTy. noaTOMY HX 
HCCJI8,llOBaHH8 H 0Tpa60TKB RB.I< npaBHJIO, npol-iBiiOAHTCil 'Ha paBJil-ftlHOI'O. ' 
po,tta MOA&JIHPYIW!HX ycTpollcTBax •. ABropoM ,H coTpy,!iHHi<ru.m' p~apa6orraaa .. 
11 npaxTHqecK11 Hcnon1>ayeTca ABY?CCTaAHBHasi:MeTO'AffRBHCCJie,ItOB8HHB.011c
T8M, paecMOTpeHHM B pa6oTe [ 1 .4] .~,Ha nepaolt CTaA:im MO,lteJib HByqae- : 
MOA CHCTeW,. BHnOJJHeHHali B RPYnHOM 11aowTa6e,:·111cCJie,izyeics: Ha BBTOMa-

) ' {_ < \' '·-, .. ·,, I' • 

THtl8CROM TpaeKTOI'patpl B OJIOCROO'l'H XY, KBR '.IlBYM8pli~li ,CIIICT.eMa,. 6eCRO-
Hetmo: npoTmteHHSJ'I Ha OCH:· 2 ... -~ I\,' peBJJl&TaTaY nepBOH OTQAllllf Mlil,lt8JUl
poBaHHli H8rOTBBJIHBaeTC.H·"O!YbeJ.!Hrut MO,ll8JJh", ICOTopaa aa' BTOpoa CTB,I\MH 
HcCJie,izye-rc.11 B"r11y60Holl" aaaHe -rpaJKTOI'pa¢a, O,Y11eTOM orpaaHlleHHoA · 
npGTSE8HHOCTH pasMepOB 'no OC_H 2 • ·• . . . . . . · .. - ., ,. -· 

IlpH8'l'OM B8pbHpyll'l'C.ll COOTHOW8HHS I'80M8TpHll8CKKlC pa8118p0B_BJJ8KT· 
p0AOB YO,lt01IH, pacCTOffliHli ue:it,ey HHMH: H :cOOTHO!ll8HHR no,TetntKMOB~~-oRoa-
qareJJJ;HEUI OTpa6oTKa cHOTeM opoHBBO)tKTcsi'aa :.iteAcTBYIOO'.IElY uaiceTe ."Hq_- · 

T01tHHKB B Macc~neKTpOMeTpei:: ,;:/:: > , ; '. _ _:i,! : :. •' ,, ir <'.':; ;~_, 
' ' . Ha OCHOBe' tiiicnep"HueHTSJibm.ix H00,118,ltOBSHHll) dwrH· paapadO'l'~ pas
JJHlmlie BapHaHTH CHC?eY o' ,aa,itepmrnaraqHY ll0'1'8HltlfaJIOY. ,· 01t?HM8.1IJ.HHlt; aa.:.: .· 
pH8H'1' CHCT0MH DpHM8H8H B '118.CC~08Ir?p01f8Tp8X 8,ltK!iOA C8pHH~-- ,'·. : ' · · \ 

.~,,: ·~ .... , ,... . :. . •,1:?!!.:;,:•:·Jt . ~("., .. ·{!_.-; ,;~.--· ' ·:.• .. ~~:l ,'➔\ ' 
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¥.cru.Tamm cHcTeMH noRa.SaJIH ee Bb!CORYKJ 'eqxpeK'l'llBH~c'.i-1>'~ Henocpe,1tc'l'BeH
HUM nprumNeClUi!J pesyJibTaTru.l npm.!SH8HH.B: Cl!C'l'8W 88,I!,epmrn· .B:BJU!l3'l'CS ,· 
yJiyqrueHHe pasp8lli8.Kll\Oli cnocociHOCTH "i.!acc::.CneRTp01J8TpOB

0

' ea Cll~T' cmme
HH.B: }IH'l'8liCl1BliOCTl-! 11XDOCTOB" JIHHHlt t.iacc~clleR'l'poB, 'IT0° B·: CBOIO oqepe.1t1>,' 
110Billil8.8T tzyBCTDHTCJibHOCTb', npH60poB npH onpeASJIBHHH MSJlHX npmieceA., . 
ciJIHSRWC no uaccal.l It. OCHOBHb!M JIHHHJW Macc-cneKTpa~ ' , ' ' '' 

Ilo · U8TOJJ.Y MO,It8ll~poBam!SI:Ha • Tp88RTOI'paqi8 ciWia paspalfoTSH8 . 
HOiIBo-OriTlftl6CRM CllCTeMa. C 60111,wolt "cBSTOCWIOil"'' BeJrn~a i "cBeTo~ 
Cl!Jlbl": onpe~ena:eTc.a:, 'K8.K 'OTHOllleHHe tlHCJill HOHoB; npoxo;vm(Hi 'qepes· . 
nonepe~oe. ceimHHe c¢opwp0B8HHOI'O HOHHOI'O, nytnta aa' BHXOA8. HCTOlfflH,,..' 

Ka It Ocill!eU-j' ~CJJ.Y '11'0HoB: B08m!KWHX ,·•. sa 8TOT lit~ nepHOA' BpeMeHH~ .· B ,OT-' 
.I!Htll!S OT 00ll!81lpHHSTOii CHCT8W THna ffi!Pa, HMel(Xl\eil "cBBTOOH.11!11. ". no~ .. ; 
pH).U{a O, 2~, 5%,. B I<OTopon HOHHHit • nytlOK qJOpl,IHJ)Y8TC.B: npH. OOUOII\H :... 
llJIOCRHX HOJIJIHMKPYJOOIHX W.eJIEllt, B. HOBOl1 CHCT81'8 HOHHYA nyqoa 4JOKYCMPY"." . 
STC.B: B 8Jl8KTplitI8CKOl,! noJie ~ C08.ItaB88MOM llBam.lHO'."'nepne~HKY.11.B:pHHIIH 
SJie~~pO,itaMH, (p11c~:;s> ... ~:.tlP~::ieH~T~~lfO; It _HCTO't!HHKy' C _.nOB8pxli0C~OA 
)40HH8a.L01811 "cllSTOCHJia" CHCTSW.ItOCTHl'aeT 20+ 25%'npH'IIIHpHH9 iqenH 
HCTOllHHKa 0,1 ·w. . , ... '.· '.: . . . . 

-) -,. ' ·. ·,,. ·--'' .. · .' .'•-• .... · ... _·-"·~•-·' ~.~ .. -,.:,.._ ,-... _-
I . • 
. ! . . . t,--;-1,{JIJOI· 

r.. 

.. ·PHc~ s ... ·· 
• CxeMa HOHHo-orrrH\lecitoA •· · CHCTellH irpex:.. 

JI8}{TO'lHOI'O HCTOllHHK& . llOHOB .· ·. . , . . , , . , :· 

1. -HcnapwreJib; ·z..;HOmi8aTOp~ 9;_~B&T8.1lb
0 

SBeKTpHqeo~o-· . 
ro llOJI.B:, 4-BblT.B:I'HBll!aqHll 8Jl8KTJ)O,tt, 5+HYCHp~A 81!8KTJ)O,lt,. 
~Koppelt'l'Hp)'ICII\HA 8JI8KTJ)OA,. 7-BHX0,AHU iqeJJJ,• ycBOpJllll\8I'O. ', . 
Menpo,11a. · · . , . , . 
, 'I ·., ,,· .. I•·,,.. ·" .,, 

. . Ha ocHOB8 yKaslUIHHX HCCJ18AOB&HJd · coeAUH .TJ)8Delfto1DWI . ·• I 
HCTO'IDiHI( HOHOB C _nOBepXHOCTHOI IIOH11emill91 e.s] ■ 9JIJIBU cepMB HCTOq-1 

. ':_) 

[ 
'• 
' 

·' 
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HHKOB c HOHHBawtell s.11e1tTpoHHWl :ftlapou JJJIH HBOTOnHoro aHanm:ia-{1.6}~ 
~HM cepHS: BltJil()q88T tl8TBpe THna HCTO'IIBHKOB co CY.8HHID.m yanaw1 · ' 
wis: pa6oTH c raaoo6paaHlll,!H·H·Tilep~ B8ll\9CTBaun~·Tpex.rreiiTottmrn . 
HC'l'OtJHIIR HOH~B llXO)illT-B·KOMilJI8K'l',TH~OBHlC yaJIOD wcc~neRTpOMerpoB 
8,liHHOA cepHH~ ' ' 

IlpH · paapacioTRe .· CJIOlltHHX ·· HOHHO.:...Olll'HtJ'.OCKHX yc-rpollCTB ,' ll!Oi!Otlal'I 
HCTOtlHHRH HOHOB, B ROTOp!lX HCno.1mayeT01t BCIDMOr8.T8JibHOe·irarm1TH08' 
noJie, HeocixOAHl.lO H8yq!l'l'b Tpa8RTOplm aapm:earuix 'ifo.ci~ D. ,Cl1CTeMruc,. · 
B KOTOpHX ll8I'HHTH08 noJie m.ieeT .B:BHO llblpru!(8HttyXl ne6.u,aopo~HOC.'~1>:w. 
8H8tU1T8JibHbl8 Rpaenble eqxp8RTH/ Ta.~oe rione npaRT~tJ:ec1rn\1e DOMil8TCst: 
nporpai.n.mpoBaH1110.' IloaToMy · MO)ienHponaHHe · ·• • Trunix:·· cHcTe11 tie. ·MozeT 
ciHTb . c · AOCTaTotJHol\ 'l'OtlHOCTbJO. BHrtOJIHeHo 'Ha· THDOBWC TpaeRTO~~~ . · 
~M, . B .RoTopwc .u,eRcTBHe; uarHHTHOI'~ riomr ytWTimaeTc.11·' ny'Teii nno.u,a 
B pewaiaeya, CHC'l'8My 8JI8RTpIB18CKOI'O .·Haripm,:e'HHiI' nporpru.niiiq,yeiioro B 
COOTB8TCTBHH 'C npe'Al)apHTeJibHO H8J"l8HHOtt :r'onorpaqiiett ' .. MaI'HHTHOI"O 
noJI.a:., ABTOpOM, COBM8CTHO C A;A.l¥.HrapeDHM;1 npeJJ,110l:t8H'HO:SHll.·Tf!q' ... ; :: 
TpaeKTOI'paqia (1,. 7], B ttOTOpoi.i. a~TOMawli.~cmi Jf ~enpepllBP.O, 'ocyli;ecT:--: 
ll,JISl'l'C.B: l!SM8p8HH0 H8npSllll8HHOCTH H i.rartIHTHOl'O' nomr H !3130,!r'B pema~·· 
ley!O·CHCT8MJ 8JI0K'l'pll"l8CKOI'O HallpS!:it8HHS:,npor!OplV'!O~MLHOI'O'D8lIHtn!He· 
H. Henpepmmoe HSMepemrn, H_ OIJOHSBOAHTMnpu nOUO!!i1i YCTp0KCTBa/'· · .. ' 
.It8ftTCBll8 .ROTOporo OCHOBalio Ha I'aJlbBaHOll.8.I'Hifrtiou zjJI)eiTe 7·Xor.ira B" : :: 
noJiynpOBO,ItHHKe. TpaeKTorpacp IJO:lit8T. 6UTb npm.ieHeH ,!VllI pemeHMSI" l!HO,I'lDC'' 
88,I!,8"1, 8JI8KTp0HHOl1 . l-! · HOH_Hott, OllTHRH, ,°'B ROTOI)WC 'ucno~1,symc.11 · CKp6ll!CH-
Hli8. H80.U,HOp0)iHH8 8JI8RTplltl8Cln!8 Ii_' IJ8.I"HH'l'Hbl8 ·· oomr c.nOlltHOtl \ l,OHqlliB~.;: 
~HH.; ,.,,: ... ,', . ,· ' , ,.,i•:i~,~:-·: "I,·':,. - ,, '', ,:,. ' ,'.' ,_ · __ =-:, ... ~- .. 

0AHOtt, HS, PCHOBHbllC 88,I!,atl ll' L1acc:..CneKTpo:1ei-pHt16CKOM: nptt6opo·;_': '· \ 
CTP98HHH :SIBJI.B:8TCS:,paspal:ioTKa DblCOKOElltYYMHWC CICTeM H KlC :meueHTOB~·• 
I{. BS.KyyMHb!M .. cHcTeMau' Macc-cneRTpoMeTpoB· npe,Il'bHBJimoTC.ll :sl:lcoitiio. Tpe:.;:.., 
lfoBaHHll,. no,1tqac 6oJiee lI8CTRH8,' tl8LI K cioiU,WliHOTEY' CHCTei.r' ~py.roii' an-" • 
napa.Typu. B · OTHoweHHH. npe'Aemmoro · BaRyyMa, ·rep~e-rHcnioc-rH; B llfrlp0R~l.{ · • · 
AJiSil880H8. TeunepaTyp, ibOCTaBa· .. 11 · nap1.1HMLH~I'O ,iiaBJieH~S 0

0CTD.'l'O,ti:HHX: ••. 
raao,B H napoB,· npoL1eccoB= oopc5l\Hll H Aecop61.(HH .:iccne.eyeia.ix Belllecu, 
CTSCiH1lbHOC'I.'ll; r.aaoBHJC noToKoll. · · · · · · ' · ··· · · · 

~ !f:t , .. '!l ~, 

. ,'''?., .... 
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Ilps_paspa6oT~8 IUlOO-C~8K?p0118TpHtl8CXHX.npH60poB.6WIH npoB8A8_; 
tm _ 11cc.ne.q0Ba-reii1:,c1rne. H . HHEeaepHl:le pa6oTH no coaA9-HH11 • pasCSoplWlt: : a 

Q8JibHOM81'aJJJIHll8CRHX BaKyyMHWC,cHCT81il,HHX,8JI8U8HTOBo Paspa6o'l'~-
5ROHOIOOOOl8. BHcoKoBaxyyuHHe OXJISJrA8.ewe ,.,ioayimrH. BHcoxoll a~exaoc-· 
'l'H AJI.I! P'lYTmnc, aacocoB; c .CSHCTPQtoA• OTKalOOI, o-r 10 AO 1500 JI/cEut,-., •· , 
06ecne11HBlllaltl18.: ll0Jlytl8Hff8. OCTQTO'QHOI'O .,lt8B118HH.IFDOPSWf8 ·.1.10-:8iiu-p,. ' 
C'l'. ',H ueaee •. Coe~aa woraCSapH'l'HWI; uarHHTHO-KOHffBaqHOHHWI' eacoc. - .... 
THO~ Xwa. c,:6HC'l'pO'l'OA)o-iaatixi.; ~7 .Jr/cea/,AJia IIOAA8puHHJI :B!ICOKOI'O • 

· J3SKYY1ta ,B; Baxyyiaooc CHC'1'8M8X , 11,PH' 0fKJJIIJq8HffOII C8'1'8BOll llHT8HHH~ Pa.;. 1 .• 

<So Ta HSCOOOB iB ;eqeime' N!HT8JibHOr0: Bpe118HH '.,O<Sec11e1Di11&eTC.II'. npH:, ero:. . 
DH'l'aaHII oT,CyxHX.,6aTapeA. U8JIOA. ei.mocTK~ J40ll{HOCTI>, : oo,pe6a&s1~eaco:..•;~' 
COIi npH OCT81'Qqf{OM •AQBJI8HHH.:' 10~7 MIi pir.cl'. / He npemrinae'l' .0.65· "•'. 

: ,ltn.11; npeqkBHOHHWC HBliepeHilll : KBO'l'OIIHOI'O: COCT&Ba ra&OB npH ;. xo11.!.· ' 
ueac~omiou .,1tByxJIJ'teso11 11eT0,1te 11aarepeHHl•·co8,1\QHa:-.,1tByxaW1>lUUl' •· · 
CHC,Te~ ·.' BBOA8 .: ajx>6 . C: 8Jl8KTP0U8rJIHTHIDI uailaHHHM.·,yc'l'J)OIIOTBOII, ~ ,:.::
DOJJ8pe118HH~r~, ~~q![a P,T.laj,~~- ~· ~~~8IIOJ'Q;'ra80~ 'B; HO~~· 

• , HOHOB ~, 8.fij .. <:~c~~lda .. qde.QQ~ • ~~"~~'" -,np8AUeHU _ c BHCoKoJI::: 
TOllllQO;t"J>~t ~: '311~!1: ,~o,9~rq -~QeT&Ja ap~tia, ,cep,, yraepo,-; 
118Ql'! fUWi'~: ~@'1'!1U'9D: ~, ~~J»ArieCJQQ; '• J'80XJPlll'lecnx-, · · 
~liJ~PJ!~~,:.:· :.', ._,', ;,:,,,·.y i" .. ·. :,,,.,·:: .. . 1·.-~ ...... ~ .. :.:,·: 

, . .zvi~ pe~Jffl~ . !i!AAl.'J · KQIJ8fff ~Jlt · ,muKaa-. J.aeJJHX: Opl'&HJl'lec~~ 
co&JUffl.eima ;{J0fARQCTe4 H, ,~~ "°ntco8AUB'·" CJfCJT•• HaDJOia-;· · 
B KOTOP?JC &aamtBHpYta~ ~fS4t' ~ 1,CflO'ftMY 1J8J)OI-~·:··• 
llilll)Q, . DOJUiC>C'n!ll IJCnaPMIQll ,1' ,.fllllrHY,OIMI ... iif; JaTelf'POC'lyaaff, . · ·' 
~ '.eoHy H~HH8~.,,cf(!1D11Gt4 JIOHOJ,r ~ :ttoll O~llnJl..-.m lmeJI)'-'.;., 

llJIJIHHI ,pen~, HaT8K°8~JI, '1roTOpouy. ~"'•" ........... ,. IUNC.-OO'I•·, 
_HHfeHC~BffOCD'. DOTOKll~•,:x&Q~ XOIIIIOlletn• , ...... owoa· o,:,_,.;;·. ···I 
. ~ani.lfCro ~8lll&JI •~ro 1r011no~,. c.-c,... auyoaa.- _.QIIOalO _, ~ 
OT na~ma::ABJmemll 001'U!M;J10lil0°""0'-11 ·,.i,:;;,:, ;: • • _ ••. • 

· ,·,, arpaapaCSo1'i11HHJt; paadoJB,I« ~· ..,,..:oao,11.-,/'. 
CSJJ;&rf?Aa~ :~eeHQ BUCoxoM8CU8-.•IOIIIHW•11 mr •.-ao•·• . 

. ~!8llWiO~ OTA~.ao--~'81,f41feiltc._,.~9Q(lMIK..,_••··; 
· :· .. · _.· ·~ -··:-~<··::r,-->.~:>·.-.. ~{:·~·~,:"r<.~:}t'·;:;/<-., .. '.\~-J--::~·.=:::··~.-.. -7;"-··~-:,_,>::,.~,-:_.:. ":::, -~--- :·:. :·..-:~ .. _, .... 

Oft&'UIBa~,~;•·~.,-----0_..,..,......a,yCIOJUI:>> 
,!_.,:.,~' .· : .. ', :-. ''.:-' · .. ~ ~:<):·::< ·,/_~--~:':::/:,(~~·::_ ;/_·~:<~/:~•,;\/' -~---·' . - -.. ' " 

,"':." 

1 

\t 
) 

l 

It 
:l 

--\'.'ti .. 
,! ... t. ·• 

. '• .. - .... ~ 

e•c~ataqllJI. ~-cuenpo11eTpH118Cfu: ppHCSopoB , oc1&T<>1D1oro ·,1t1UUJeHHB 
10~ 1111 PToC'l'~ Dpll JCOIIHaTHCill TeW&paTYJl&· H f ....., 10_.,_ .pi~ci-.: · •. 
~ earpen ,AO 2ro0c. ~OB.118.HHHe' ~e· CHCNIIH ff KX' 8,118-lf.rB; .. 
llplM8H8HH B cepitAa&x IRlCC-CI18K'lp0118Tp&X~ ·, _ .:.: :._l 
. . 0CHOBHH8 peayJ11>T&.'J.'H• pa!So'l' 8BTOpa . no B&KyyllHOI -,~e •, B llllCC• 

C;Q8np0118fPHII <Sm' KIi ,IIOJIORHH Ha: BcecOIISHOA KO~pe,HqHJI DO JIUJyM~ 
i;0111 ,anoapa'l'O~ H'DpH<SopocTpo8f!MIJ •·019~.r~:>t1~8J '': ':, .. · ··. .::O' 

.· : : K lUICJIJ:, pa6ot : 8B1'0pa' B '. olSJiac1'1i: ~Y)'IIHOI' '.l'eXHml-OrHOCH'l'QII • 

f~ . coa,q&HHe '• 118HOll8Tpl. C: 118I'HHfffO~OHH8aqHOHHHII ·~eKtpOpaap~- . 
HHII .A&~o11 HOlioro; TJUUl~- · .O,JUNHTeJiiHU ocodeHHOcn; xo1JCTpYJI\U: • 

. ,A8'fq))Ka~roJ111e1Ko&A aHOAf ·alDOJlHeHHiil B. JlfA8 peµ!B'l'KJl:aa 'l'.QH~ '.;.' 
Bol ' ~B()JlORit ~ ,Ii: nnocaaa l itx>pam Kopnyca :- BlmK np0138A8HH:. JICCJ19AOB&.;,• 
HJU1, ,Aaf100t0B . B'l'OI'O ' THna: C; q8.1ll>I>' OttpeA6.118WUi. X81UfipllOTU' II\ odoc;..,, 
:IIOB88Ka onTJlllliJll>Hlilt ixoHC.'l'pYK?HBHHX: 1A8HHHlt 'Ii peauoa: pa<SoTH.: Ewui:'.;. 
• aayqemi UBHCHUOCTH · pa&J>SABOrc> ~xa t H ': tSHCTpom ·. onalDtK ,o, aeall1Ui~ '. 
IIY. A8B'Jl9HH.II_ JI 'po,qa: raaa;' aanpmHHOCtH' ll8I'Hlffll0ro .··DOD.II,'. &ROAHOI'O' ' 

·, . :, .. . . ,;. ' . · .... ::· ' . ;.· : . .· " " ' '' .. ,.( . ' . aau:paeHHs, ,pal!N8PB neea.aeo,qa.a T,A• . ,. . , ._,,. ,. · •.· , 
.• _·· : • .:: 1> _J>eaµHaTH:/IICCJieAf)~lf~8Jloae~ B 'pado~~·[l_.9 .J. f.li' 
;~. 11pU1'JA,8CKB 'pealH80118HY 'B :yc'IJ)O~TB&X,: Dpllll&QPHX'.C ·_1961ri"'·: 
~- JrOlff'pc>JJ.11 ~ IIC) IC!l]C HOBHXinnax uacc-cnenpolie~a;~A'l ::'. 
n.a a ~Oll4t'l'Jl8X• IIHM.:.01 • ~2--; D~dc>p MHll-02 · llpC>llle4 .rocy,!Ulp-' 
ci-~HRN8 '11clllftaHU a'.: 1967'1'/ • lt&PMflR a ce})llleoe: npoHeBOACTBO · • · ·· 
~•.,~•' : ; . ,>. _; . ·o: , : i'. . • • . , . . . 

. .: ·. 0cHOBHN8' b&p&a.'lpll 118BO!ll'iJioB: i! . ;· .:· :;~ ' , ',. •. . .,. ·. • . -a··· .. 1·· 
1._ Atu,lna&OH ••~peed--~- 1;10: , t •1:10-i •·•( pi~cn~ ·· 

- . , ... ,;. '" ; ... 
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npaBHno, npOHBBO,nHTCJi npH DOMO~ 8JI8KTp0M8'l'pHqecKl1X JCMJIHTM8A 
CO 100% o6paTHOA CBJiSblO. : . .. . . 

. B TO lite Bp8MJi npH paO'OT8 C MHRp0KOmN8CTB!lMH H. MHRponpHMecmor 
B811\8CTB B PM8 cn~eii HeoO'xo,ttHMO HBMepwrb· HO_HHHe TORH BHatmTaiih:..•. 
HO MeHbWHe,. qeM 10-15 a - BMOTb' 11.0· perHcTp~H OT,ttBnbHWC HOHOB.:.:·. · 

,[J,ns: pemeHHJi STOA aRTYSJibHOA '.aa,ttatm _O'Wla COB,ttaHa i:!HCORO;.. . ·• 
-qyBCTBHTBnbHruJ annapa-rypa ct1eTtUU<a&HOHOB .THna CH4J1 H:CH-02, B · 
RO'J,'.OpHX npe,ItBapHTMbHOe ycM8HH8 HOHHHX: TOROB ripOHBBO,ItHTCJi . npH. :- .. 
DOMO~ eneRTp0HHOI'O• yMHOlltHTena:c OTRpHTIDI· BXO,ItOM,• ,ItlffiO,Itl:I RO'l'Oporo-· 
HBI'OTOB118Hli HB 6HpRllJIH8BOI\ O'poHB):i, ROaqxpM~8HT_ BTOpHtn!C>R 8LIHCCHH . 
. u xoropoit oc'raeTcs npaxTHii:ecKH aensMeHHW npH nepHo,ItHlleCKOM co.. ·• 
npnRocaoBeHHH yMHolDtTens c aruocqiepHHM Boa,izyxoM. B•'ctteTtl'.HRax Ho- ,. 
HOB, aapw C HBM8p0HH8M HHT8I'paJibHOI'O 8Ha'li8HHS: HOHHOI'Q:.TORll,./: · •. 
o6ecne~eaa BOBMOlltHOCTb HMriyJibCHWC HBMepeHHR, _npH ROTOpHll cinpe,tte..::~~ 
naeTCSi cpe,ttHJIS: CKOpOCTh cne,ttOBat{HS: HOHOB, <5oM6ap.itHPYJal\HX.'nepBHl1 .• ' 
P.HHO,tt yMHOl!rnTena •. HauepeaHe cpe,ItHel1 cRopocTH npoHaBO,nHTCSI ·· np11 · · · ... ;, 
DOMOII\H sneKTpoHHoro tlaCTOTOMepa (HHT8HCHM8Tpa)", · DO,ItMJ01i8HIIOI'O '·.;:~ .. . 
R·Bwco,i:zy ywoJKHT8Jill. llpH eTolt:uero,ttHKe HBMepeHHR B oTnHlllle· OT.Ha.:., 

MepeHH.11 HHT8I'pru!bHOl1 BBnH'liHHli'.HOHHOI'O TORa~ OTDa,ttaeT Heo6.xo,nu:.. 
MOCTb KaJIH6pOBKH.npH6opa no BC8M HBM8pff8Mml

0

ROMIIOH8HT8M Hccne)iye-· 
Moro BeiqecTiia,- TaK RaK paemitrne .sHa'lieHHlt () npaKTINElCKH CKasHBa,e-rc1 
TPJibKO Ha _BenHllHH8 aMMttTYP.1:1 HMDYJibCOB~: PesynbTaTY pa60T no COB,tta-•· 
mm cqeTtUfROB HOHOB HB.rio:ateHH s· pa6o-rax fi-,11~;' 1.12, ·1.ia]. ·'. ;··::·.' 

. Ha OCHOB8 paCCMOTpeHHHX Blilll8 HCCn8,ItOBaT8Jl.bCRHX · H HltlteHep-. ·· 
mix pacSOT no. HOHHOR H BaKyymtolt TexHHRe_ B nepHO,It C 1957:no 1965r; ; 
oos,ttaHo 14 THDOB uarHHTHHX .Ma..cc-cneRTpoueipoB AIIS: HBOTODHoro.· .: . ·. · 
H MOJ18KyJIHpHOI'O d.ttrumaa H HCCJ18,ItOB8Hlii raeoa, lltff,ItROCTeA H TB8AAHX': 
138fl\8CT!l. 0cHOBHli8 pesynbT8TH pa6oT, no C02.U,aHHKl uacc-cneRTpoileTpH- .. 
'li8CRHX np116opoB npHB8,1{8HH B pa69rax ~-5, 1.13 ·:- 1.19, ,2 .. 14, .2.:1tD. 

B pac5oTe [1. 13] .itatto_ ,It8TaJlbH08 ODHC~HH8' yHHcp!Wfp0B8.HHOro ', . :" .... 
wcc-cneRTpoMeTpa MIU305; paspa6oTrurnoro < no,tt' pykoBo~cTiioi{ aBTopa · . 
B 1957 ro,i:zy. llpuc5op 88M8HHJI paHee BHIJYCitaBWH8Cll cne~HMH811pOBSH~ . 
~E3, M~cc,c,n~K,TJ?OM8Tpll MC-1, ,MC-:-2 ~ ~~, '. 1£-4 K l00.301 :,. attan~rIN- · 
ft"".8_ :. !3!iy ': no HQH~O-ODTH'li8CKOR CHOTeMe· \Ji: H8KOTOpW :erieKTpoHHHU'' •. . . 

},'j--; 

,,_,.,;. .:t;, /-.•,·,·. 
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"· 

ycTpoRCTBau. Macc:-eneRTpOM8Tp Mill.305 m~eTCll YHHBepc~.bHHM JI.a- . 
.· cSopaTOpHHM npH6opo11 · ,Itnli HSOTODHOI'~. amiriHsa I'ilBOB ~ TB8JW:IX B8fl\8CTB 
H napOB XIW(OCTeR C 'vonexyJlHpHHM B8COU OT 2 ,ItO 400 u.'e •. Maco- ... 
oneitTpouerp cepHRHo mmycnancH npoMlilll1IeHHOcT.bBl c 1958 ro,tia no 
1967 I'OA, ~i" nonyqHJi ll!HpOKOe npHL18H8Hl18 B CCCP ~ P.PYI'HX. CTpaaax B 

aatieCTBe. 'ocHOBHOI'O :npH!Sopa .. P.JIS: H80TODHOI'O. aaan~aa npH: pememu1 
'worn sa,ttaq M8PH~R 'qJISHRHt . I'80XHMHH, reoxpOHOJIOI'}IH, '6HOXHYHH, 

' '<pHSKiiBCROlt XHMHH H AP· 06Jl8.CTe8 Hay1m. . . . ·• . . , ·. 
, . , • • , - ' . • ~ .", . , . :• ' - , . , ' ·., , . ' , ·. : . ·. ·, l 

· · HS: octto11e Hccne.u,011aTen1>cKHX pa!SoT no. np1111eaeHH10 uacc- .. 
·•:,_,, l-' 1 

. i ,: ', ,,, ''·1'. :. ·,, : ... ·, . ·, .. '. , ,,,,, .• · 1.! ', 

. CTI8RTpOM8TpHH P.JIJi. &HSJIHsa,. Mon,8IfYJl.Rpf!OI'O, COCTaBa cnomn.DC CMeceR 
T n:eniix .. op:rllHH'li8CKHX . coe,nuHeHHA': BHnOJIH8HllliX no.ii PYROBO,ItCTBOM ' 
B.Jl;T~bpoae B 'ttHCTHTYT8 °XUMHll8CKOli cpHBHRH- AH ·cccP, 'aBTOpor.i;·. _· 
COBl!ElCTHO c_ r.B.~IWJHHCKHM, 11' 1959 f'OlJ.Y 6H11' coa.u,aa.'11acc~nexrpo
l(•TP MXlS_OS [1.14, 1.i6, Lia,]. ~neqHcpHll8CRHUlf, pco<Bimo'cT~- : , 
npHO'opa mulllBlTCSI. o!SorpeBa8MaSI _OHCT8Ma HanycKa C BaKyyMHHM mmo-
8011 ,ttna Bao11.a · aa1U111supyeMI:DC • npocJ,, · Hc_TO_'IIHHK · HOHoB ·'c;rro~~A ·· cTac5H-

_________ ·,.,-.-...,- JIHB~HeA relrinepa.Typli HOHHB8.qHOH!i08 Ka11epH, ..... ,. ...•. . . . . .. . . . . . . . 
· ; c50Jl.b1110li ,nuanaaoH H8148p8HHR'. no MaCCOB!ill. 

ZJJ 

It•IIJi?· 
t,5' 

(12016_. 

\Qt Ill I I I I 

0,S I I 11 I I I I 

PHc~ 4 . . . 
llacC-ctIUTp TplDD8'1'8 
c12o16 ~ H14-cl2if

4 

, tmcna... Upi10'op · cepHi!Ho. BliTlyciaeT_Q.1i 0npo-
' . WIW18HHOCTbBl K DOJly-qHJI . WHp0R08 11pHM8H8HH8 
' npH pemeHHH aaaJIHTffq8CKHX H · Hcc.ue,ttoBaTeJJb
;. camc. aa,ttaq' :e CCCP B c-rpaHax ttapo,ItffoA ,tteuo-

KpaTHH.lE ; , j . . . · • '. . · . 

lE n~~~~ei B npKISoJlWf W1{30s H MXisos· - - - - -: -- - ... - .. ·-- .. - - .... -. - -
llpKll8H81WHOHHO-OQTH1i8CKaa CHCTeua THna 

gei~ar( ~ci!AY~ Jl8J~6~T!!WC~C~T!-
i !!~H!l)Bl!JS_H!_ ~~!0!!! 0.itliOA 111' aKT)'
. .. 8JlbHl:ilt _8ff8nHTJA8CKMX aa,qaq B R,q8pttoA qll

SKK6 .11 28XHIIK& · 11mu1e,:ca onpe,1teneHHe 11ao-
. TOOH~l'O coc,asa•npo,qyxTOB a,qepH&IX P8aintHA, 
! IJCllyq&ewit.Ot'SJNHO B.B8CbMa 118.Ul«.KOJUlliect
~, 118020DHHI .· BH&nHB, KO'l'Opt,Dt . npe,1tCT&BJIJ1-

8'f 8 pqe 0Jlyq&8B !SoJiblllJl8Tpy~ocn~ TU 
·· DB tpecJy&'f· DplO(eHeHK.ir Maec~ne.1Tp011e,p11-

. 1leClOIX ·11p11depea ocoh · BHCoxol -qyacrBH:-enb- ) 
IIOC'fll. . · 
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Jtng pemeHKJI 81'01 88,ltQ'lffl 8Il'l'Op01l eosKeCTHO C P.H.run& H B.A. 
Ilmmeaxo B 1900r. 6HJI e08,1.t8.H DpH<x>p IIH,08 MH1306"(1.17J.

11, . •, ... 
JEUpMKelWDle: B MIU306 H noCJie,!O'XlqKX imcc-cnexTj;)olf8'l'paX npHIIII•· 

Heea HOBHo-oirrirqeoxas cKcreua c 90° ,<>TxnoaeH11e1r 110HHoro, JlY'll!& •'\ 
Bpyl'JUOOI, rpaHJllt&MH. Mal'HH'fflOPO• ll0.t[Si:6oiiee _ eOB8IJU8HH8JI, . qeK 'clll'l'81l& 
Ttma,J[~p;BB;~• :' ', ,. · .·' : . . . •·· , . ,· . · :.• , , · i, ·, r•· . : \ ;::''.., 

.. Atia- iionyqeHHa. BHCOHOlt: qyBC~T~.llbHOCTK' npiltSopa : H .· BHCOKoro .. ·.· 
~ee,a: KODOJJl>SOBaHHJl nppt11i:'&,HeM )lpj.ti18fftlH ynoiuniymA - ·;. 
TpexneHTowel xcro1UiHlt · aoao1i.' PerHe~a -HOHHHX IJYIU<OB upolfEiBOAHT-
cs' C~8T'DIXOK

1 
HOHOJI'. CH.:.Oi ~- :)lnJl &K~CC~8JUl8QB•· aem Ji~eyerca .Kfl'l'O,lt

HYI' oc~ociroa c ·ADKT,e.n&a • oOCJiecBeqeHHeli.: Mt9TPOJiomecKHe ,ttaa
HHe. DpH6opa• HmlllCTpHpYl)'l'CH, KB06pmHlllD1.Ha:pae •. _·5·.Maec-:-cneK'l'polf, ,. 
HBOTODOB, ypaaa ,8CTEICTBeHHOI'(j : COCT&Ba, • KOTOpil'.: aoiiyqee µpH· 8H8JIH88 
apolSH~ oo~ei. 10~5r. aao'l'HO.:.nc.noro-ypae8"·.·00.ttepP111el~8.10:"10r 

. HBOTOffll u. • •. Dpt1 . BTOK :isJ:UI~ o<5ecenqeaa 'BOBIIOZHOCTbl· I ee~pHBHOI r. . 

'.perHeTpaqHH. i.acc-cneKTpOB · ~ '1'8q&Hlt8 -IJJl~ · qacoa;;. IIopor, qyBOTBHT8Jl~
HOCTH ': npa6opa (no 'ypiey) .,; 6~10-12r~ . •' .. ,., . , _. _ ; . -,, . ' ,, 

·:. El I ~~iilili!U·- 1m I~ \ · 0 ·--: 2__\=~ £4 ---~ i:{; · ·· :• · 
I. '. °'== Ibo- ,,__;:,:· ,.-;:;,;; ·- J ' ' 

". - U"' . 99.11 I. 99.t• ·- / I 
I ·, U"" .,...,, · 0.114 1 ' 
, ~ u"' 40054 ~Oji{/•• , E =1= - - - >-c· - "'=', ? j 1.n · - ,,. · 
; - ~·., 

, I 1.~~-,S~~:~S,,~Ci:.~a-g:::. ~-:::~:~tt~-~~:~::ct - l-'---+--=-:-1----+c--lc---c-l ''-·1 

,. 

,, 

! 

} ' 

·-, 1 

·' Macc.:.CaeKTp 11soToiJ011 · ecieo1'11eHHoro . 
,, .. -·.·:/-.c:··ypaHll:·'?'',:~'.;-;.,.l.·:. ;: :; ·,,; .,.'.. 

!'.,·.;,. 

- ,~ -
)laJI1>1'8~111llU 8TSD0Y 8 pS8lj~TJ9{ · npe~aHOffHHX ¥at'IDl~ nee- . 

ene!£Tp()1'tTpoa _- ~HJiaob e.qHHas oep•uJ 11at:o-oaexTp1>1"eTpoB . ,tVIa. Hao1oirad
rp 1t'~e1tyn!1PffOr0 aH!UlHBS; 008,llamJasl B1969-61r.r~ [1.18, 2.14} 
~i!~Jl cepHll Btfn~8'1' 6 ~~µo)I llpli!Sopoa,, CQCTOS!ll\HX H8 yaHq,HqilpOBaa
Hia: · yBJioil K sneUTJ)OHH~ •. CSnoKo~, · HO.A!SilpaeM!iX . 11 pasnlttnlliX sapHaaTax 
fl 1tq116Httaqumc.·B_saa~e~woeT~ of xapi.KT&pa pe111aeLWX aa,ztaq._OoaoBHHe 
naptUJ8'l'pH npH6opds IAHHOA cepHH ,qaHH'u TSCJJIHqe i. · 

· · · · ·· · · · · · ·· · · · _TalmH~a 1 ~ 

~., 

-1 r~e:rn~--~~ ~- 1--1·•- Filml: ·P§~ 

· ~QO~~el<~~~\ll~· ~o~yr~1titf~1~ic~o~ n~ .. ~~e ·-~ p~ · > 
P~llCT~fl ttt.Y~!'; :q ~9.~? ~.IY\-. ~~#r#' !~011 ·t:epic!' oepH~llo ~riy~;•
~ef µpc:,1"!~~~~o~t~~,, ~-:>,• /\;. /{_: -:,: / ··- . <· .· •·•._·. ;,: . : ···: ' .. 
, . ·· .. · · HccJe,ll~~•• 'D~'-'8All~: ~fO~N t, OO!J)YA"JfJraUH .B i9,~ roJlY 

' . -, • -,'< _,- •:' • - .._ •.. ,' •. ·· -._.,- <, ·.,•-·'. -. ·- .. - -, ' .• "< ,s. : ,_,. ·.,__' •. ,-· . ' .. - . . ... '. ''' . t ':·' 

~,. tlp1t!S!)~· •~o• . cepilll t nt)1fa~~, · ~~~JIYD · BO a.~01~ _ cyiqeersea
Horo nos•lfJUl n;pa~e• cnoco6ijoj:Jn ♦ -'Ha pac. 6 ~AOTtwtelf& 
-tao~. ii4cc~ri~ir11>1t' tieu,~H1ieoaor,o ni~tep!Jff' . ~Kft,8Jl. JI&• uacc~ ··,. 
cneJtTPOiM;tpe. MXiSOo · s< priioi~ lllltOM'i,akiiiiol ·· paapewalll\ell ·,_ cnoco daocrt1. 

:· .. .... :· -,: ·,._.,·,> :< ~; .-1:.·,-:,·.·_,<(:_: :,... _-.., .. ;:· -:::~'·:·:: :· -/:/1r·-::·./.1-\"_-~:: .. ·. :,--:,_> .. :~ ·-.:,' ;·.·. ,: ·' ' / . _·' : :-.·.: ~ -~ -- ,"l'. . . 
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lla.CTb uacc~neKTpa ~eHT8~MHtt8CKOro TpH
TepHeHa 

B nocne,!Ullle ro,!Ul M81'0,I\HWSCC~neKTpOM8TPHH aqlp8KTHBHO HCil01Ib-. 
BYIOTCB npH.HCCJI8,!IOB8HHJDC_np0~8CCOB HCnapeHHff; U01IeKynapHoro COCTSBB 
H CTpyKTYPl:lMOneKynnapoB TPYAHOJI8TytmX B81Ii8CTB. Ans BTHJC ~8lle8 
B 1963-65r.r. ~ aa ocHoBe :HcCJie,iioBllHHlt lillXH Jll'YH Mr'Y B 06n:llc'l'H 
Tep~iO,ItHHllW!lm TPYAHOneiytrioc B8lJl8C'l'B, paepa6oraw.Macc-cneKrpOM8Tp. 
llX .1308; Cne~wpHtt_ecmui cnoco6Hocn .. aToro ,np1-16opa c.ocoroHT B 1011, irro 

HcnapeHHe Hccne;zyeuol! npo6a npoHBB<>.ztlf-rc,11,npu nouotqH TJIPMOcra6H1IHSH
poBaHHoro1-1cnap11rena'TlfriaRay,qceHa,·B ROTOpoM 06ecnet1eHO T8pMO,!IHHB
MHt1.eCKOO. paI3HO,B~CH6 iiew: TB8MOll H' impoo6paBHOA <paBaMH npo61u10-
CJie.eyeuoro BexqecTBa •. , 
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") ;:HcnapHT8JUl .M0118Kyllap!Udt . nOTOK
0 

napa H8IlpaB1IH8TPH B. HOHHSa
~HOHHyO iauepy, r~e no,qBepraerca HOHHB~HH eneK-rpOHHHM. y,11apou. 
B BTHX yCJIOBHBX HOHHl:ilt.TOH Ha xonnexTop.nponop~oaaneH,q9.BJleHHIO · 
nap!l B HCnapHT8JI8 .ff 0,ItHOSHBtlHO onpe,qenaeTC8.T81dI18paTypol\ npo6u. 
Jl,nn yueHh!lleHHst ypoBHfl "cpoaa", B R9aetmou cqeTe onpe,qenmooieu nopor 
qyBCTBHTeJihHOCTH opHdopa H 06ycn:0BJieHHoM.Aecop6~eA raaoB H napoB 
CO CTeHOK J:WH6opa, npHM8H8ff UOJtYJISiTOp {aacnoaRa), nepHO,ItlitlE!CRH 
nepeKplllla.r::t;Hll ~oneeynapHHA flYllOK HS HcnapHTeJlst •. TaRHII M8'1'0,It011 
OCYD\8CTBJIJl8TCst, B KOHe~ou cqeTe, MO.lzyJlffl\H,11 TOJibKO pa60t1ell.ccicTBB
JJmI18A HOHHOI'O 'l'ORa, HSMepaeuolt peSOHllHCHllll ycUJIHTeJJ81'- Ha 'WlCTOTe 
lfO,JO'JUII@Ho B Macc:.0neKTpOM8Tpe ,qna HOmtS~l-lli HCDOJI&SyeTCS: RB88HLIO
HOMo.xpaMaTH8HpOB8HHlllt• en:eHTpOttHlilt. nytlo1t; t1To 06ecnet1HBBeT i3osuox-· 
lfOCTh H8M8peHHJI nDT8HqHWIOl3 i!OHHSBttllH JI. nomemta C norpelllHOC'l'l>IO .. 
+ 0,2 8B~ . . . . . . . . . . . .. - ··• 

~ ... B npH6ope odecoetieHa ~OSMO:EHOCTh · J?a6o'l'll npH, 'l'BMnep~Type ,l(C ... 
napHTens: 11.0. §090°K •• llopor qyBcTBHTe~hHOCTH· ~pwlfopa Alli napoB He- · 
o,ItHua .,.,., 1Cf.'i.t p-r.cT;- Macc-cnexrpoueTp gpaKrHlleCKH »cnOJI1>syeTcn . 
,ItJIJl ~syqe~11a TepMO,!IHHaMHtlecioci: CBOllOTB pasn:~ Tpy~HOHcnapHe- · 
111,tJt B8D!8CTB. . . . . . , . , . . 

. ·. , B · 1968 r~,ey cos,1taif uo,qepHllB"P()~ammA . npu6op AJISI Tepuo,qHHIMI,: 
qeoimx Hccne,1toBalfHil THna MC 1$01. · .. · .... · · ·.• · 

. 2 0,1tHHM. KB nepcneRT~BHWt HanpaBJieHHA COBpeuetmo~ uacc-cneRrrpo- ' 
ue~p~eCKOA. l'~RH. ~l;f~TC~. nplfW8H8HH8_ clxiT~HOHHB~ 110lt0xp0118?~-· 
sHposaHJlllY. yni,Tp~JteTOBHM H0Jiyqemte11. ,qna .. t{1;1yqei-µu1 TOHKoro eaep-,, 

. 1'8fllli8CHOrO ·.otjioeijffa. CJIO~ M0.118l<y.ll;,, TOtlHOl'Q. keuepein1n' !lOTe~a-·" 
aoB HOHHB~ff H rio~eHHJf,: KBY1iElffi1fJ qx>TOXHMKtleOJfllX peaK~lt ~ ra- .· 
JSX. H napax •. ll.$poKjn1H . BOSMO:l:l¾OOT~ npH . pemeHH/rf BTMX ea,qaq' odJJll,lta-· 
8T. cos,iia_HH!dl ~; 1~68-j 9,65r~r~ uacci~n~K1'p0118Til. ;,.~na MX1811 __ . [ 1.1sL' 

(2~ 15] llB OCHO~. ,outrJl~Koa HC.OJI8,ItOSS.mdl no f,PO'l'OHOHHS~Hlf , '3llll0Jltf8R
BHlC B ~ J1f1 p~.l[PYK~.B~Aci-1,3~11 il)~~.BIIJil)oo!Ja. . .· ..... ··.· :---.. 

· ilpJ~Hii .qeActiBD~ np,i6~pa ~1JC1PtrJJYeToa-p11c. 7. Hera~~., 
Y .i:D. HenYlJe1uu, · · eriiie,csi · oxii~a~uaa:: Bo,1toll · iraa~eswr .. rasopaspB,ARaa . 
iuu,na, 0 OTKJ)W'?Wt 'BHlCOA~U '(!Sea; oxaa), CseTC>BOll flYlZOR HS ;J!Bllnl:l npo
XO~f B MOHOXpGM&'l'Opf r.tte pBSA&llaeiici,: HG. COOfUJUUIJ~He npa noKOIJ\H. 

' . ' . ' ... -- : . ,~- ;' . . ' 
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K8TWinKlleCKOA AHqlpa!tl\HOHUOA pemeTKHo ,llanee MOHOxpoMaTHBlfPOBammA 
CBeTOBOA nytlOR upoxo,r~H'r qi,pea HoHH88qHOHHyl!l .KaM8py, 01Spaay11 il8HH 
Mccne,[lye110ro raaa {napa),. KoropHe sareM ycKopSllO'l'cn H qx>pMMpym011 
B HOmml hytlOK~ IlocJie,!lj'oqee pasAeneHH8 HOHHoro ttytma upORGXOA}I'! 1' 

· . Mat'mt'l'HOM 1i1acc~HaJIHSaTbJ)8• 
. ' '/ i 
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• .• . I PHc~• r. 
.· . CxeMa 11aco-cn~trrp01,1erpa runa MX131~0 

.- • • 

1 . ~rasopaapsi,iittiia .naMna,. 2.:.,1:1Hqip8Rl\HOiiHai J)E!U!8TRa;'a"."ie.Mepa MOHO.:;• .. ··· 
xpoMaTopa,'1-qxmyo11pyKll!HII ane1qpo.q, 5-oTKJIOHil1£II1Hlt. aneRTp0,1h 6-yo-· · 
MOpJm!l\Hlt ~8KTpOA;: '7'.""B~DlmHOll .KOMSKTOp;· · 8-BJI8KTpOHHWi •yMHO%HT8Jit, 
9-ycHJIHT6l1H 11101-IHOro. TOKa; ,10-SHTHAHHaTp~>HU!llt 81l8KTpOA,11-BXOAfiaSl . \ 

. l!l81lb npneMHHKa · nouon;' 12. -aneKTpOMarmtT·,-13.:-Hauepa ·auamrnaTopa·, 14-
... chnoyMH03tllT8Jlb; 15-:oKpaH C, Jl!O?fflHOiOOHOUi 16-H0HH81ll\l!0HHast KaMepa' 
( 17.;.BHXOAIIM 111e11b l!OflDXpOMSTOF:J,;l,87J:l!"tlit.B!:W;Kl!i.HA. 8Jl8HTPC~, 19-Mcnoxpo .. 
.;;l!aU18hp0B811HHII CBel'OBOJt nyt10K.;.;· " - .. 

E - . • • • ,, , , > .. - ,.~ 
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B OTJ1Htnl8 OT aapy!Semmx: MaCC-Cll.8HTp0M8Tp0B O qi<>TOHOHHBSI.\H
eA, B npHl50pe'MX 1811, Ha OCHOB8 HCC.08,ltOBaHHACHCT8MH aB1'0MaTHll8C~ 
Koro perynHpoBaHHSl 'pal5oTH paBp.ffAffOA naMlll:l, ooyll\eCT~eHa ocSpaTHaJI · 
CBJmb ·. no MOHGlxpoMaTHBHpOBSHHOily · nyqxy, · o!SecnetmBalCIJ\SS ero cTaC>HJih'" 
HOCTh npH oKSHHpoBaHHH no·A1111He BOJIHH.ny'1'8u aBTOMSTINBOKoro pery.1 
JilfPOBB.HHSl TOKa B l\8nH ·. IIHTaHas paaPlWJOA n!UIIlli •. 

· 0TJIHtlHT8JlbHoA ocodemtocirhll ~ywoA cxew npudopa smmmor
cs CHOT8Ma .BaRyyllHHlt IWIJJ80B, coa~asnepen!l,lt AaBJ18HHJI pado'lero ' 
rasa paa~HOII H8Mtlli OT 1-:-2 IOI~ Jl'?~CT (B JI8.Mll8) . .ttO 10-7w pT.OT. 
( B HOT011HHR8 °HO~OB), qro o!Secne'lHBa8'1' _!308MOEHOCTb pacSOTH npHlfopa 

•.. . . .. .• . •' ' . ·•· C) 

ISea.repueTHBHPYIQJ\HX OKOH B ,ttHanaaoue AnHH. BOJIH.BllJJOThA0-'100. A, 
T.e. B o()JlaC'l'.H A8JI8KOro BW<yyworo Y.UhTpl${OJieTa. Bnaro.qap.s.BHCO
ROJI paapewaoqelt cnooo(5HOO'l'H IIOHOxp0MaTC>pa (0,8 -t: 1,51 i)~MaOC-C118KTi 
p0M8Tp OISecnet1HBa8TB08M03tHOC'l'h.H8~8peHHJJ JJOT8HqHSJIOB nOJll3ll8HHS.C. 
llOrp8WHOCThll B npe.qenax 0,01;.()102ea •. IlpH!Sope.MX1811 Hcno.u:bBymTCil 
npJf HSYlJ8HHH CTJl08HHSlllOJI8Ky.ll CJI~ opraHKlleCKHX coe.itHH8HHA~ . 

B CoB8TCK01,f COI088. H. aa .. py6ei011 · onyt5JIHHOBaHO 60Jihmoe tUIOJIO' 
paCSoT no.uacc:.CneKTpo·ueTpHiiecRoA. TexHHKe. BMeOT8 C T8M, 'KaR B OT8• 
118CTB8HHOA, Tax 14 aapyCSeiHoA lIHTepa-rype . npaKTHtleORH .· OTCYTCTBYBlT . . . · 
~dOTH no Jionpooaw Maoc$R~H UpHdopoB, H8T 8,ltKHOA '1'8puHHOJIO
rHH no uaoc-cneKTpoa.ieTPffH, oTcyrcTsym yaaRoHeHHlie onpe.qeneHHa .. 
napa.MeTpOB ·_ annapa-rypu •. B .BHT8paType dueyeT dOJIJ,W0,8 'lHcnO Jlap,aH- · 

TOB onpe,neneHHA.H.TepMHffOB, aat1a0Ty1>ilpoTt{BOpetlSJIOOC Apyr·APyry, 
i't.;o·cos,«aeT eeonpe.qe.neHHoc-r~,- a no,ltllac:H nyTamnzy noHSlTHll •. _ 

C qeJI!,IO pelb8HHJJ yaaaaaaoro. Bonpoca. &BT_Op0M. 6HJI paapadOTaH .. '. 
np08KT f'OCTa "~c-cneKTpolle-rpH •. HllaooHqimuuiHSJ.· OcHOBHHe napaMeT
pB" B KOTOpOII ycTSHOBJI8H&e)tHHa.fl CHOTella C>npeAeJieHH.fJ OOHOBHHX 
nap,u,eTpoB npu!Sopos •. · &r11 onpeJJ;eneHHSJ. o!Secne'lHB&IO'l' uoa110JtHoc-rh · 
o(h.eKTHBHoA cpasHHTeJibHOA oqeHKu·paBJZittDil:lX·11acc~neKTpo11eTpoB no 
OCHOBffi.DI 11e-rp0J1or1Nec~ii11 ,noaaaaTEJJIBM~ · . . ._ ·• ·• 

IlpoeKT JllCTa yne~eff roclfOIIM~TOII C'l'llffAllPTOB, uep H. HBMe

pH'l'Ellih!OOC DpHISO.fOB B A&KatSpe. -1967 ro,AA IUC'( BBBJJ;eH C 1 maps 
1968 roJJ;a [1.22J. B ~CTO.ff11188 ~- n>c'l' 11epecnTpHBQ8'1'CS o 
qeJil,11 Y'fOtlH8HHJI. napawrpoa IJplllfopoB 11118'?0,,lllfX& MX . Onp8A9JJ8HHSJ • 

. ABTopou, coBlf8CfflO:c B.A~D&.BaeHKo • A.8.Pr$uJi,coHo■, B 
1958 ro,or _paapaCScri8ffa,H npaxTnecKJf ~e.iweila cMCre11a ycno~~ 

,· .. 
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oi:soaHaqeHHII .11acc~neKTpOM8TplfqecBKX npKdopoB, 0CSll\enp11HHTM B CCCP , 
[1.15]. · , . 

RPATIOO! BHBO.!Ui 

1. PaapadoTaHa npaKTHtlecitu mateHepHM · ueTO):tKKa pacqiiTa uar ... · 
HHTHHX uacc-aHan11aa-ropoB o <>AHOpoAffHM H Heo,1tHopoAHHM·noneM. MeTo ... · 
,U.HKa Hcnoni.aoBaHa npH paspadOTK8 aiacc-oneKTpoMeTpHtlecKmc npudopOB'~ 

2. Ilpoae.u.eHH aKcnepKMeHTa.nbHHe padoTH no HcCJie:zto:eaHH~. : · ·: 
HOHHO~ H aneKTpOHHOOOTH'lt8CKHll.CH01'8M HCTO'liHHKOB HOHOB~ RpeaynbTB-' 
TB HCCH8AOBQHHII 008,D,QHH HOBHe onrHqecKH8 CHCTeMH, nonytnfBIIIH8 

' .. • '\ ' - . '.• :. 

npaKTHtl8CK08 npH1o!8H8HH8. . . •.. , ..... . 
. . s. Ha OCHOB8 uccne.u.osaHHR coaiaHa 8AHff8H cepHi HCTOJlllHKoa· 

HOHOB c MaI'HHTHOl!_H eneKTpocTaTHtlecKol! qioeycHpoBKol! eneK~poHHoro 
riyqKn. Coa,u.aH TpexneHTo'ttHHl! HCTOtlHHK ·o BHCoKoR "caeTocHJ1oll~. An11 
MOJ1eeynapHoro aHanifaa rms:eJIHX coe,u.HHemin paapa6oTaHH HCTOtnrnKH .. · 
HOHOB co cTadHJIHaa.LtHeRTeMnepaTypH HOHHB8!.{HOHHori KaMepH.HTpydKH • 
HanycKa. licTOtlHHKH HOHOB npHMeHeHH · J3 cepidlliliX uaoc-oneitTpoMeTpH.: 
1:1ec1noc np116ppax. ·· . . . ··. _·. . • .. -· . 

'4. Coa,1taH 8BTOllaTliqecKHA 'l'pB8KTOrpaip J:IJIH 110,u.enHpOBaHH.R . 

HOHHO-_H'BJ18KTpOHHOOnTHqecKHic CHCT8M c_aneKTpHqecKHMH_H M8I'HKTHH-
MK HeoAf{opci.ztH!Mf nonmiH. · · ·· ·· · · · ... 

' 5. PaapadoTB.HH pasdopruie rtporpeaaewe M8TaJinHtt8CKH8 BaeyyM• 
Hl:ie CHCTew c ocTaTo1ffll:JM. ,1taBJ1eHHeM 10-Bw pT.C'l' Cin,,u.amniqxf:exn,13 .. •: . ;. . ' . . ' . -, 

Hl:i8 OXH8JrA88141:!El_noBy1mm p;ISI IJTYTH!a H8COCOB K_ BHOOKOB~yymme , ••. · ' 
nporpeBaewue·aeBWH, npHM8HS18W6B npowllineHHHXWCC-CneKTpoMeT-
pa.x. :-: .. :·, .,·· . ·.·.:,·: ....... ' ,.• i•:C' .,·. .· .• , .• · .. ,.: ·: ....... :,. ·:. 

6. Paspa6oTaH H Hcorie.ztoBaH HoBHA uarHHTHO-Koaisa~110HHHA · i:. 
,1taT~ .MaHoMeTpa. _OnpeA!tea onTHMaJibHHll BapiiaHT KoHCTpYK~KH. · Coa.:... _ 
AliltH BHCOKOTl)'BCTBHT8nbHH8 M8HOM8Tpa: p;!J! 'KOHTporuiiailcoitaro BaKYYMtr~ 
MaHO.l48TpH npHM8H8HH · B · cepHRHlDC MaCC-Cil8KTJ)OM8Tp8X. Jf·:_qpyrmc B!lKyyU-
HHX YCTpOi!CTBSX. · .. " ·• . . . . . 

'. 7 •. Paepa<5oTaHa, H HCCH8AOB8H8, arinapaTypa C'lt8TtnfK8 HOHOB . 
p;IH HBM8p8H1Ul. 00060, MSJII:lX HOHHl:IX .TOKOB Ha' OCHOBe npmt8H8HH.fI . 
8J18KTpOHHHX yYHOlrHTe.nell C OTKplim ·BXO,D,OM>(:qe~KW odecrielfflB8.10T • 

• " . ' '· ' • • • · ·. ·! ·'• : , '~ · ,-,., ~ l • '" • , ·'.', f i? •: 1 "; ' • , ., 

HBMepeHHe 11HT8l'paJibHOrO BHaqeHHH HOHHOro TOKS"H.cqera·oT~enbHHX 
HOHOB. Cqe~HKH BlinycKBmCS cepHlrnOnpOMHlllJI8Hi,OCTblO. 

- 2~5-

8. Ha OCHOB8 HCCJ18AOB8HHAH Hlm8Ji8pHllX pa60T 008,ltaHO 14-'1'11-
DOB . uarHHTHliX ue.cc-oneKTpoMeTpoB p;l,'il H80TOnHOI'O H MOJl8KYJIHpHOI'O 
&HIUlHBS H HCCJ18,!tOBaT8JlbOKHX qeJ1eA; PaapadOT8.HHH8 npHC5opa mmycxa
llTCS_cepHAHO H nonyqHJIH WHpOK08 npm18H8HH8 B npaKTHK8 HayqHHX HC
CJJ8,U.OB8HHI! B CCCP H ,Jij)YJ'HX CTpB.HaX. 

. - ' . . ' . 

9. PaapadoTaH npoeKT l'OCTa aa KJ1acc114HK~IO H ocaoBHHe .. napa-
M8TpH M&CC-Oll8KTpoM8TpJN8CKillC DpHdopoa. rocT BB8A8H B A8ACTBH8 
rocKOYKT8'1'0M C'l'~&p'l'OB, uep H HBM8pHTe.tl~HliX npKdopoB C 1968 ro,u.a. 
Coa,1taHa HBHe.u.peRa od~eapHHJl'l'U ripaKT1$118CBas CHQTe11& od~aHaqeHHA 
np11CSopos. ·· · · 

10. Paspa<So,amme npHC50pH BH8C8HH B ocl>H~anbHH8 lt8.TaJIOI'H;, 
PadoTH aBTopa HcnonHol38BH B HaY'UloA JIHTep8.Type. 

z/ 
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. llpWIOX8HH8 1 

CllliCOK HAYtlliliX 'IPY,l(OB ABTOPA 

tlfi . HrurweHOB8JiJil8 n 

.1 2 

:1.l ABT()JlQK08~CBl:f.It8T8.llbCTB 
Jfl 87406 '-'• OJiynpOBO'AHH
HOBwt · no~HraTe.nb. ,IIJlJl · 
HMU!TpOHOB 11 

' . 

1.2 CTaTbs·"HoBHe HOHCTpYH 
1UfH HrHHTpOHOB11 

:
1
·1.8 CT8Tb8 "0cHOBH npaRT~-
I t18CH0'1 M8TO'AHHHpaCt18T 

I HOHHo-onTHtl8CRHX CHO-
' T8M 11 

11.4 CTaTbH "Om.IT eKcMyaTa 
' . l\HH 8BTOM8THtl8CKOro 

TpaeKTorpaqia npH paspa 
6oTK8 HOHHIDC HCTOlffiHKO 
H qx>KyCHpynqHX CHCT8M 
wacc-cneKTpoMeTpoa_'' _ • 

CTaTbfi "Macc.:.CneKTpO
MeTP C BHCOKOD paepe 
mien cnoco6aocTbIO: · 

. . , . '. ~ . 

1.a CT8Tb8 "EAHH88 cepHH 
HCTOtlHHKOB HOHOB"._ . 

o~~i,~. 
HOBSHHJI 

8 

1949 

1962 

1962 

:1951 

_·1955· 

r'A~ ~ny6JIHKOB8.HO ·. C()aBTOpH 

4 

EloJmeT8Hb
1
rocKOWI

T8T8 no Hso6peTeHH 
8M-H OTKpl:iTH&. 

~ypHM .. "HsseCTHII 
8Jl8KTJ)0,np0!.!3lll1I8HHOC~ 
TH cna6oro Toxa" Jii12 

- .·. 

5 .... j 

Bnox A~A. ·. 
Hopmm_D.A 

C6opHHK' "HeKOTOpae . 
sonpoca HHlltettepaoa I rMnb JI.a. 
lpl8HRH 11 HB'A• ~H. 

- .- .. 
n I rwi. JI.H. 

C6opHHK "IlpH6opa H I BepweaOKHI 
cpe~cTaa. asTOMaTHsal ·, _. B. B. · 
I.µIH • ·- .· . rannb P.H. 

iypttan "llpH6~~\ .·• o~~n~mrPR 
T8XHHKa 8KcnepHM8HTa"PyTral!8ep 

Jf1 1 · · .- · __ ·-.·- · i D.C. · -··• 

1. ';! CTaTM "TpaeKTo,;..rpaq, ' I _ ._ C6opiuitt "Hexo-ropue · _ . , , 

'AnSJ- -no_c __ Tpo-_e.HHJI-_ T•·--_p._ a-_e_R __ -'1'--1-_ aonpoca_ HHllteH~m:roa.· j ~Hrapes pH'1. B H80'AffOPO'AHHlC .. -.-. 1962 q&ISHKH" HB'A· MWH. A.A. 
CKp811\8HHHX· 0Jl8J\TpHt18C . · . . 
KHX H MarHHTHl:IX nonn" ... 

1.a T~sH~~ ~~~Ji~~- B~ _ ·-••-
HBe CHCT8W M8CC-C08KTr 
poMeTpOB'-··•. · 

1.~ Te8HLIH 'AOKJI9'Aa•• "
HO-HOHHSattHOHHHI 
MeTp" -· -·• : 

JIH-rorp.• Hap;aa~e·.&~J Eo~poa 14.C 
comaHoR KoilqlepeHI.tHH lJ:ienruorn A.T, 
no B~OMy _ annapa- · 
To __ - .H_ np_uoopoc __ TpoeHjIO · 
B Jlemrnr~e. . 

. - . . ..,,-,.: 
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1.1OPT8TbJI "MarnHTH0~HOHHBaqH
oHID:rlt uattoMeTg BHOOROR qys 

· •CTBHT8JlbHOC'l'H • · , - I:,·.; /."', 

.a.· 4 5 

lKypaan "ilpHlfops . _ , . I H. TeXHHRa eRcnepHuea- . , 

,_ A.T. 1964 i Ta N, 1 ·'_:• 'Jlene,um 

1.11 CT8TbJI "llOBl:11118HH8 tlYBOTBH-1 . C6. HeROTOpH8 B~J~ '. , 
T8JlbHOCTH CHCT8M HBM8p8HHS 1962, pOCU HlllK8H8pH0'1. rannb P.H, 

' HOHHOro TORa-B uaco-cneK'l' - <pHBHKH" .Hs}t.M!i~ ' 
I , -. -· M8Tpalt

11 
' . '. 1 · ' 

i\ 1.12 T~!b.11 "Ctle~tffla ttoaos" · ·19~: C6opaH~ •HoBlie . -. 

I · • · · UaIIIHHH H npHOO~. 
. MS! HClll:iTSHH.11 ue-

' TaJIJlOB 11 
• • · i . , .. ' \ 

i . ~eT~YPrH.~~aT raJ'lJI~ P.H, 

', 1 .18 pJ)OIIIIO~ '_'Macc-c_neHTpoUeTp l1s,qaH1ie · QBTH _. _, · ·: ' 
1 , MH130511 

, · , -. XapbROBcRoro ooB- ._ 

- - . . - -- . . a,aro~ . : .. : I : -

;t-

_ C?ari,g 11Maco-:c?eKTpWib"1i8 I· . Tpy.g.H BoeCOI08HOi{ .:. 
raeoaHanHearop,t . _ • . , - - 1961 : . RoHqlepeHl.\HH no I . 
' ' · 8BTOMaTHli8CKHlC . 

. "Macc.:.Cneir 
IIBa-MMllr> 
ff"8C'f! ,; 

•~~~,7~::CJi_ • v~i 

":L; 

raaoaHMHBaTop 
He.it. l.l,IDITH , · 
8ne1trponpou · , 
JKypHan,"llpu60p1 8.Bll8HKO 
H T8XHHK8~!3JCn_e '. B.A. 
piUleHTa",JV.3 , P~bCOH · ,. , A.a •. , 
.l!H:r~rpap. He.ila e . ·. • . . -
Bceco11Baoro co.;. <'hn' · · 
se~BHH.11-no opra ~~HM11HOKHI 
HH118CKOMy aBUH · ' r.B •. 
ey B MocKBa._ • 

CO'opHHtt·"llpHfo 
HCp0'ACTBa 8B'l'O 
Ma'l'H8AA_,J!H 11 J 4o 
He,ll. l.\11Hffl -, 
8Jl8Jr?panpoM ..• 

,;~:...•:--
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1.19 l9.TB.Tb8 "Macc-cneKTp0118Tp:. 
MX 1308 ~H H8ytl8HHH npo~ec 
coB HcnapeHHH TPY~HoneTyqHX 

• V • '. B nellSTH C6opHHK raHJJtJeB 
·1967 · Tpy,qoB Bceco10sHblt • ·A.A. 

B811\8CTB"-· i . • . · · 

·; RottqiepeH~HH no IHII1>Haa· 
. . T8tlJI04lH8HqeCRHM: , r,r, · 

·: CBOl!CTB!llf B811\8C'rB"' •. ' c•. 
npH-BHcoR_ HX TeMl~PyTraAser 
~epa'l'._YP!IX -· IJ.C. ; 
• . -'.-·j . .,. 

1. 20 ~ CTBTba. "~XJie~io~. H?'.l!l' 
HHR:HOHOB, .. ' . : ·:· - 1962 ~~~~--~; : .·· .. ~ ., ' . 

P8JJJI~· Jl.H 
.H .JlP• ~ I , '• 

. ~'. . r ,- ; •', , 

1.21 · 113po11110pa ."0T8ll8CTB8HHH8 ; vacc 
cneRTp0M8Tpb1" . < ' . · " 1959 

1.22 l•~c~..:CneR~oi.t~;pH~ THIIH~ 
0CHOB~8 napaueTpH" 1967. 

1.23 
. J ... 'C ~~~;'" 

CTSTbH "O.BOBMOlEHOCTH"HC
non1,soBSHH.fI"Maric-cneKTpOMer-

1967
, 

pa MX 1304 ~H HSOTODHOro • · 
8Jfa.uHsa-. pB.'AHoreHHoro aeo~ 
Ta" • ··.. .,. ··· ,.,,; 1:· ·. 

CTar1>H'"HcnorlbBOBaHHe wee 
cneRTpoMerpa MH1S09. JJ)l/J. HST 1967 
uepeHHa,wrurax. aapH~Hlt 11ao · · 
ronHoro :cocTaaa ceps~. • · .' 

T88HCH JJ.O~ll!l,lt8 ·. ~.Macc~neitiJo/ . 
ll8Tp11ttecKHe' npH6opll •~.II :-1 1967 · 
8H8JIH8a opraHHQ8CKl1X C08JJ.H 
118HH!t 11 . ' • i "- .· 

Ha.n.aHHe Jles~.n.o-:. 
ua HSri!!O-TexHH~ 
ll8CRO~ nponarrut-
AH . . 

fOCT 12862-67 

i 
< ' ~ ' • d • • 

IilonJI8T8Hb RO- I lllaHHJ'i 
MHCOHH. no onpe- ,.JI.JI,: 
.n.eneHHIO a6cOJIIOT-. H\ nn 
aoro· aoapacTa · · · • '"'.t'' 
Ban. YID,Ha.n.-ao : · . 

. , \"HayRa" · . · 

C6~pHHR "HaoTo~, lllaHHH Jl~Jl 
DH cepli H son- BHHOrpa,D;OB 
poc1,1 py~oo6paao- B.W.. ·. • 
BUHH . .II.·· HBA-BO I :. ·. . "Hay1m". · . . . · 

.::- . : ~ . " '. , .. 
Hror~1-1p. HB- . 

taHH8 · BceOOI08HOII 
KOHtpepe~HII' no J 
npHM8H8HHD uacd
ci:teRrpo_MerpHH · · 
IB. _ppraHHqecRolt 
·· ;'·XHMHHi 

.i 

2.1. 

S,2 

• 29 -

,· - ·2 a 
. Il, Haycurae pa6oTli H ,lij)•: 

0RelT , "lic;cne~OB~H8 · ~o~ecl . :· 
ca aaoraHHH cBeTnoro rurrHa" 
B.HrHHTpOH8X 

. . I , 

0TlleT.:"paapa6oTKa -118TO,D,HKH 
HCIIHTIUDUI no~raT8J18A Jl,11.fl 
HrHHTpoHoB" , I 1949 

'1 

2.a I OT'lla~• HoCJie.qosaHHe .itHanex~- . : · 1· 
pmecxoro uo.itEHraTeJia~ • i 1947 , 

. 2.4 IOTll.81'. "PaapaCSOTRa c_ re.:BJI.RH-l· ... ,,., 
1 

.. . . . 
HO-lrl8?8JIJIHll8CKOro HrHHTpo- .. 11)89 OBJ! 88BOAS 
Ha H-30• . -· . . ·.• . . · "Csemneua" 
• ' : .·.·.··-,_·' . ' 1,' 4~ 

. 2~5 l'o?lleT"Paapa6oiaa OT~IUUniHO 
M8T~Hll8CRoro HrHHTpoffa ·.· 
H-100/1000" · . · 

• 

li 

,· 
~HM8H H.M. ' 

HopHaK D.A •. 

HopHax D.A. 

. •"' . . .. , . . ,. . . . . ' . 
2,6 ,_0iqeT· "Paapa!Sou:a · HI'HHTpotui .· ··. ,OBJ! auoAa ~Osei-

; H-100/9000 p,ns 8Jl8R~t ,. · naaa•, -
potrutHoro.a • .it. TpaHCnopTa 1940 

2. 7 I OTqe;. :~ti~ta;Ji<>H JJ)l'JI CMC;e-
MH 8811\HTH' pBAHOCT8HqHA H; I 1948 
8Jl8K?pH!pHU!fi)OB8HHOroa • .q. t 
TpaHCnopTa".,,.0 , i,, ,: : ,, , 

2.e IO~e; ,!!Ce~~s ileT8JJJl~icir~ 
HI'HHTPQHOB O . BO,!VIHSII OX.JI~- . A8Hil8M" · .. ' ' •· · ... · . ·. :_;, •·. . 1949 

2,9 IAHHOT&qlfR·,r;~~ MeT&JlJIH~ · ; . 
lleCKHR HrHH'l'poH M BO . . 

;•,'-••~ . ,· 

2;101:=~t.·~~.· ~960 

BOJlli~.. '?Hpa. 'fPO_. HOii ,IPlft 1948 ( 0KB 8BBOA& 
mt'l'SHHJI aHORWX qene~ . . . ..;.;.;;. • , · • 

. . . ' . . . • • . . --,'1'.88H& 
2,11 I Hcc.iie,,ioiMuixe no,iiotpeBHOro · .. 

. Ra'i'o.qa 'l'Hpa'fp(>HOB". 0'118'? 1948 

2.121 Orqei- ~601roaoa.-r1fYI=-. ·· ··._ •. _: ,IOKB aaBO~a 
. paTpoK C KCeH0K0 .... Hano~ ·.·· .. '"CseTnaaa• 
H8HK8M ·,AH QJIT8HJIR · &HO 1949 : 

g. e119R non::pm 00.lleBHX_ • · ·t.· ... _ · ·_ p8,1U!OCll8Hl.\ll _ . . . . . . . . . 
__ ·. ,_ ; ._ ',. ' . _.·__ -~;, .. 

. ·-. ii;. 

, li~Hll8HKO . 
. ff.A,· 

UxxaaeHKo 
D.M. 

Hllpilll 8f!R 0 
H.A. 
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2.1310-rql3T,"HRaRoBOnbTHH8THp&T 
pOHH 1J,11ff HHB8!1TOPOB", . '.I1948 

2.14 I :Te. XHOpaCSom111 ripoeKT ~ace- I .. ·· .. cneKTpoM8TpH 8,IJ,HHOl1 cepHH"· 1961 

2.15. I TeXHopatfo~iiR_JI;OeRT "Mace- ',; : 
cneKTpoMe-:rp wr 1811. c.·. 4JOTO-;
HOHHa~Hel1 Allff · ~SHKOXHMH- I 1967 
qecKHXHCCne,JtOBaHHll"• 

2.16 I O~li'l' "OpoeKT T8JCHHKO-Tex
HHti8CltHX, 'l'pe6oBaHHl1 Ha. 
paanaCSoTKY cepHH THpS'l'po~ I 
HOB~-; i ' ' 1952 

Q "(;,,':; 

~ 

4 5_: 

ORB saso,It~ .l{. HJ>Hli8HRO 
"C_B8TJ1aHa · ... · H.A. 

:'6rui' ~HWIHTH-' Be:pmef!CKH. A 
, qecKoro npH- B.B. . · · .' 
!CSopocrpoe1tHJ1 •.; ::: •·•. ':., : 
CRB SHMHTH- RoimpoB M.c •. 
1l8CKOI'O. tipH";' i .. ; 1 ;: ,: CSopocTpoeHHa, 

1 
,,.'. i 

,.. - ;, '' 
;.: 

. -.; 

~ .• · •:::;,.•· ~ .1;~··r. 1. ·:·'. _ · ·!·".·:.~ .. :,/.•:•.-~·:,:-) i,• •• ·/~-l r.:i·· ... ·~~ .. , 
, .• , . ! no PW sonpocos, paccMOTp8HHHX B ony!S.nHHOBaHHHX'paCSoTax,.' 

·aBTOp~M•6WIH'npot1HTaaH.,JtOKJI8,IO:J'Ha'HayqHo-TeXHHqecKOM.COB8T8 Lbraxc-1 
TElPCTBa • Op0MHIDJl8HHOCTH cpeicTB' cskaH . Ci 949r) ~·. sace'ABHIUIX ;Ro.'.ra'coHH . 'c 

. no 'MaC0-8081<TpOME!TpHH AH. CCCP . ( 1957-1968r.~:), ,ic~coiis1toR '.iloaip3peH.:. 
WIK no aBTOM8TH"l80KHM raaoaHan'H8STOpaM.,(1961r)'; BC8COl08HO~ COBeil\a,..'. 
miH n~ oprSJ01qecKouy BHanHay. ( 1961r ~); xypcax: · no11l:iilleH11a x~an~4Jma,..' 
LtHH Ctle~HBnHC'l'OB,' paCSOTSD!iHX B' oCSnacTH uaoc-cneI<TpoMe:rpHH i ,( 196.9r) , 
. , . _ . . • . , I! . . . . j 1 , : , .: \ 1 r' , \' , , :, ~ "" • ,, 'l: , , ! _l 

KOHq)8p8HW!H. ,~o M~c~ne,~TJ>?:~~TJ!~~i nrnAa. ( 1 ~65r,) ~ l,(~Hqlepe~~ · ~~· . ; : r::. 
q,H8HK8 H .. T8XHOnOI'HH BHCOKoro. BBKYYl48 (1966r~) ,·.18ceC'>I08HOlt ROH!p3pea
~HH no np11M8H8HHl0 Mf1CC-C~8KTpOM8TpllH ~ oprmiJNecitoA

0

XlMIH]'(i:96?r.): 
COBell\aHHIIX' cne~BJIHCTOB CTpaa.:.yqacTHHI.t c.a~a: no Hccne,JtOBaHiuni Ei . 
odnao-rH' uaco~miK'rpOM8TpoB ; 0 BHCOKOlt. paspewSICIJ\8A ;cnoco CSaoh Tbl) 
(195~1968r.~~.) ( Co!ieTe no ;aayqaoi,y npi{~opbcTJJp9.1t~~ ;np~;;~ CCC~, , , 
(1968-1969r.r. ). · •. ·· · ·· '·· · · ;,q,-,;,.!'•'.:, !!:'.ct!"'· ·, ·"' 
I . 
' 

.CKMfl,BU·CY 38K, 311 THp, ·140 3"3; 

· 1:i,:..03-sgr.' M- 12212 · · · 
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