
J. 
~ 

/- -.5.3 

05bE.llHHEHHblt:t HHCTHTYT S1.llEPHbiX HCCJlE.llOBAHHt:t 
11ABOPATOPI1.H HEV!TPOHHOV! ¢>11311KI1 

B.n. AncpHM'eHKOB, H.A. ne6e.b.es, IO.M. OcTaHeBH'I, T. PycxoB, A.B.CTpellKOB 

• 

J.13YYEHHE 3<t><t>EKTA MECCBAY3PA 
HA Sm

149 

.[ly6Ha 1963 

P-1370 



x) 
B.n. AncpHMeHKOB, H.A. ne6eLJ.eB, IO.M. OcTaHeBH'I, T.PycKOB • A.B.CTpenKOB 

V13Y4EHV1E 3¢¢EKTA Mi::CCEAY3PA 
HA Smt41 

Hanpasneao a )K3T¢ 

P-1370 

x) 
B HaCTosuuee apeMR pa6oTaeT a ¢H3H'IeCKOM HHCTHTyTe Eonrap-

CKOA AKaLJ.eMHH aayK, CocpHR. 



1. MeTo.nHKa H3MepeKHA: H ycTaHosKa 

IJ.o uacTOHUle ro speMeHH 6onbWRHCTBO pa6oT, nocsHweuublx npuMeue uu iO 3Q>Q:>e KT8 M~cc6a

y3pa ,anSI peweHHSI pll31tH"'HbiX QlH3H'l9CKHX 38.Q8'l, BbtnOnHeHO H8 "'xopOWHX"' M0CC68y 3 p 08CKHX 
Jf Jll 111 

y -nepexo.aax a Fe , Sn u Au • Har-en Hccne.aoaancsr y -nepexo.n 22,5 K3B Hn.pa 

Sm 141 1 1•2•31 , KOTOpbiA npH HeKoTopor-.c paaauTHH 3KcnepuMeHT811bHoA: TexHH KH TSK>Ke M O>t<eT 

C TSTb "'xopowuM"' s oTHoweHHH aQ>cPeKT8 Macc6ay3pa. 

141 ,., 

Ypoaeub 22,5 K3B a Sm a036ymnaeTCR npu K -aaxaaTe a Eu " HMeeT apeMst )KH a -

"" 1,1·10 - B ceK
161 

Pa.an o aKTHBHbiA Eu 
141 

6bl11 nony'l.e u no peaKunu rny6 o Koro p acwe nneu u n ,., 
n pu o6ny'l.e HiiH Ta MHW8HH npOTOU8MH c aueprueH 660 M 3 e. noc K011bKy OCHODH8 SI .a o nR Eu ,., 
o6 paayeTCS1 npH pacna.ae Cd ( T 'Ia • 9,3 IlHH ) , xpoMaTorpaQ>uqecKoe BbiUe nenHe e e p o nueeo R 

ciJpaKunu
17 

,S/ npOR3Bon.nnOCb Mecnu c nycTst nocne o6nyqeuust • .Unst aee.aeHHR Eu 
149 

a KpncTan-

nH'I e C K Y IO peweTtty Sm, 0, K pacTeopy naKTaTa &MM OHHst, co.aep>t<all.leMy Eu 
141 

6ea uocuTenst, 

.0.068BilRilOCb 3-4 Mf' 830THOKHC 110f'O C8M8 pHH 1 p8CTBOp Bb10 8 pHB81lCS1 1 H OC8.0.0K npOK81lHB8nCst 

H8 803 .!lyXe npH 6QQ°C B Te'leHHe '1.8C8. nony'l.eHH8SI T 8KHM 0 6p830M OKHCb C8M8pHS1, CO.aep>Ka-
140 

W8SI Eu , <iJ«KCUpOB8/18Cb H8 KB8pU8BOA n0.0,110>KK8 00/lHBHHHilOBbiM C fillpTOM. AKTHBHOCTb u c -

TO'IHHK8 no JlHHHH 22,5 K3B COCT8B11Sinll OK0 11 0 5•10
4 

KB8HT/CeK. fl HHH SI 22,5 K3B 1 no-BHllHMOMY 1 

Clf11bHO KouseprKposaua, K ee a&r.a.e neHHIO K3 annapaTypuoro y - cnexTpa MewaeT 6nnaKo pac n o 

no»<:euuoe peuTreuoscKoe Hany<tenue Sm ( .. 41 K3B ). .Iloc T a T O'tH O xopowHA annapa T y pH biA y -

CIIeXTp (puc. {) YLl81lOCb II011Y'IHTb1 npHMeHSlSI npouopUHOH8JlbH biA C'l.eT'IHK. il.pHB'?Ll HM OCHO ilH bl e 

X8p8KTepH C TKKK UC' nO/lb30 B 8 1fiiOr O H8MJI C'leT'IHK8: .O.H8M e Tp pa6oqe r o 06'beM8 70 MM; lli1HH8 -

150 MM f OKH O 6 e pHJJm1. e n oe , 6 or. o soe ; pa6o 'laR c Mec b - aprou + 10% MeTana, .nasn e uu e 3-5 aT

Moc<Pep; .0./ISI O"'IIC TK H ra3a C ~l e TlfiiK C H86)f(C> II Henpe p biB H O pa60T810UlHM K8nbUH8l\biM O"'HCTK Te-

neM. 

CneKTp pe3ona11 c n o r- o n o i~n owc HJHI n oJ' Y 'I a.l t.: ~l o 6 bi"'HbrM MeTo .aoM .aonnne poec K o r o cMewe-

HHSI C HCII011b3088HII E'M 3 :J e KTpOM8f'HitTH O I~ O C\ 11 Gp<.n~ p8 . 8 u6paT Op ( puc . 2) COCTOSI/1 H3 LlBYX 

M8r'HHTOB OT 0 6LJlll l biX r p ';) MI\ OrOBOpnTe ne£1, B KO.nbUeBbJe M8l'HHTH bl e 3830pbl KOTOpbiX 6blnH SBen.~

Hbl llBe nO.O.BH>KII ble K8TYWKH, CB S1 38JIHble M C :.t.- .a. y C060 A: 81liOMHHJfeBbiM CTe p >t< H e M. KSyYWKH B 

aaaopax u e uTpHposanu c b MeM6pa.uaMit 11 3 c!Joc¢topucToA 6poH3bi. ct>unbTp MOHTnpoeancn ua paMxe, 

>KecTKO CBS138HHOA C K8TYWK8MH, HC TO'IHHK BBO.O.HilCSI BHyTpb p8MKU H 8 He38BHCHMOM no.asece 

H 8 npouecce H3MepeHHil OCT888/1CS1 HeiiO.UBIDKH biM. K a TyWKH BH6p8TOp8 BMeC T e C Q>H11bT p OM 

aBH["'811HCb no rapM OHH'IeC XOMY 38KOHY H8 pe30H8HCHOA qaCTOTe BH6p8 TOp8 (30-40 ru ) • 

.Qnst nony'l.eHHSl 388HC HMOCTH C KOpoCTU C 'leTa 8 aeTeKTOpe OT CKOpOC TH llDH>KeHlHt H ,anA 

soa6ym.neHHst sn6pa Topa 6btna ucnonb3osaHa cne.nyiOWSSI cxeMa (puc. 3) . V1Mencst reHep a T op 

nyCKOB bi X IIMII Y11 bCOB C '1.8C TOTOA 8 n X) p83 60/lbWeA C06CTBeHHOfi '1.8CTOTbl BH6pBTOp8, npnqeM 

'i8CTOT8 reHepa'ropa B onpe.aene HIIbiX npenena:t MOrna ynp8D11 S1TbCSI BIICWHHM HallpSUK C IUf e M. 

x) 
n - 'IHC110 X8H8/10B 38110MHH810Wero YCTpoftCTB8 (3.)'.) . V1 cno n b30B8nKCb 2 p a a .1 lt<fH b i X 

3.Y. H8 !00 (AV!-!00) H 256 K8H8110B. 

3 



VfMnynbCbi OT reuepaTopa nocTynanH HB axo.n nepec1.1eTuoA cxeMbl c xosct>ct>HuneHTOM nepecqeTa 

n , .naaaaweA ua BblXo.oe npstMoyronbHYK> aonuy aanpsoKeHHst. npoA.nst ycnnuTenb MOlUHOCTH, 

aTo uanpSJ>Kenue nocTynano Ha • .asuraTenhuyro• KBTywxy sn6paTopa. Vfu.nyunpoaauHoe a peaynh

TBTe .OBH>KeHHSl CHHycou.nanhHOe HanpH>Keune c • .oaTquxoeoA• xaTyWKH su6paTopa, nocne Henn

ueAHoro ycnneHHSJ .no cpopMbi npstMoyronbHoR aonHbi, no.oaaanoch Ha o.nuo nneqo snexTpOHHOro 

ct>a30M9Tpa • .LJ.pyroe nne'IO cpaaoMeTpa DHT8nOCb H80pst>K9HH9M, B036y>K.Q8JOWHM BH6p8TOp. no

CTOSIHHOe H80pSI>K9HH8 C BbiX0.08 cpa30MeTp8, npOnOpUHOH8flbHOe p83HOCTH ct>aa M9>KJly BbiHY>Kll8JO

lU9 A CHno A (nHT8JOW99 H80pSI)K9HHe) H CKOpOCT bJO .0BH>K9HHst (uanpst>K9HH9 C • .Q8T'IHKOBOA' Ka

TYWKH), ynpaanstnO '18CTOTOA reHepaTopa nyCKOBblX HMnynbCOB, C03.08B8SI o6p8THYJO CBst3b1 CTB-

6HflH3HpyJOUJYJ0 ttBCTOTY r e HepaTopa. TaKaH cncTeMa o6ecnequeana .aocTaTO'IHYIO .aonroepeMeuuyro 

CT86HnbHOCTb 'IBCTOTbl H 8MOnHTY.Obl .OBH>K9HHst BH6p8T0p8 B .QH80830H9 C KOpOCTeA OT .QOneA 

.no .oecstTKoA caHTHMeTpoa a cexyu.ay. nycKOBbi e HMnynbCbi oT reuepaTopa 6e3 nepec'leTa 

nocTynann a a.apecuoe ycTpoAcTao 3.Y., nepeKnJO'IBSI 3a o.onH nepuo.n xone6auuA a ce n KBHa-

no a. 

npowe.awee '19pe3 ct>HnbTp y -ua ny'I9HH9 per'HC TpHpOBBnOCb nponopUHOHaflbHbiM C'I9T'IH

KOM; HHT9p9COB8BW8H HaC 06n8CTb 8MOnHTyLJ.H0r'O C09K Tp8 Bbi.09flSifl8Cb O.QHOKBHBnbHbiM 8H8flH38-

TOpOM AA.!lD-1. YlMnynbC bl c AA.!lD- 1 noone cHcTeMbl 6noKKpOBKH H cpopMHpOBKH perHcTpHpoaa

nncb B 8pH¢'M9TH'l9CKOM ycTpOACTBe 3.Y. Ka>K.O.biA K8H8fl 3.Y. COOTB9TCTBOB8n onpeaeneHHOMY 

HHT9paany MrHOB9 HHbJX 3H8'19HHA CKOpOCTeft Q:lHnbTp8 OTHOCHT9nbHO HCTQqHHKB, npH'I9M HOMep 

KaHana i H Cp9LJ.H99 3 H8'19HH9 CKOpOCTH B HeM V1 CBSI3aHbl Cfl8.0YIOlllHM 06p830M: 

v - v . cos ( }!!.. i + ¢ ) . 
I M8KC. n (I) 

.LlnH ¢>uxcauun ¢>a3bl aanycxa 3.Y. (aenH'IHHbl ¢ ) 6bzno ucn onb3oaaHo aTopoe nepecqeTaoe 

yCTpOftCTBO C KOScj>CI:HIUHeHTOM nepe C'I9T8 n ; HMnynbC C e r o BbiXO.QB YCT8H8BflHB89T a.apec 3.Y. 

HB uynb. npu YCTaHOBK9 nepaoro nepec qeTHOr'O yCTpOA:CTB8 H8 Hyflb BO BTOpOe MO>KHO 6binO 

aaueCTH mo6oe que no OT 0 .no n -1 , 'ITO noaaonAno ycTauaenuttBTb n .ancxpeTHbiX aHaqeuuA 

cpaabi a anyc Ka 3.Y. a npe.nenax nepuo.aa. OLJ..uaxo T&Kast perynuposxa ucnonb3oaanacb TOnbKO na 

coo6pa>Keu uA y.o o6cTaa , nocxonbKY pacwu¢poaxa annapaTypuoro cnexTpa He npe.ocTaansreT Tpy

.na npu npoH3BOnbHOM auaqeuuu ¢aabi 3anycxa. AeAcTBHTenbHo, mo6asr TO\IKB cxopocTuoro cneK

Tpa (uanpHMep, MBKCHMYM nornOlU9HHH) 38 O.QHH nepHO.ll .llBH>K9HHst npOXOLl.HTCst ,llBa>KLJ..bl. no-

3TOMY annapaTypHbllt CKOpOCTHOit C09KTp CbcTOHT H3 .llBYX aepK8flbHO-CHMMeTpH'tHbJX qacTeA 

(puc. 4 ). 3uaqeuue cxopocTH V • , cooTeeTcTeyJOwee , uanpuMep, MBKCHMYMY nornomeuust. Mo

>KeT 6btTb Bbi'IHCneuo ua annapaTypuoro cnexTpa no cne.nyroute A cf>opMyne: 

v. (i -i'J" 
V COS ---

MBltC. n 
(2) 

1"'.09 V MBKC. - 8MDnHTyLJ..H09 3H8'19HH9 CKOpOCTH 1 i 1 i' - HOMepa KllH8flOB 1 B KOTOpbiX H86nJ0-

.089TCH M8KCKMyM, n - 'IHCflO K&HBnOB 3.Y. 

Henocpe.OCTB9HHbiA KOHTpOnb .OBH>K9HHH BH6p8TOp8 H onpe.nen9HH9 V MBKC. DpOH3BO.ll.HflHCb 

C OOMOlllbJO C Tp060CKOOa 1 BblOOflH9HHOr'O HB HMnynbCHOA naMne Yf<l>E-300. 3anyCK naMObl npoua

BO.QHflCSI HMnynbCOM C BTOpOI nepeC'I9THOI CX9Mbl H 1 cneJlOB8T9flbHO, MOl"' 6b1Tb CHHXpOHH30B8H 

c paCSoTol n106oro ua n xaHanoa. HaMepeHHe cMeweuuA eu6paTopa npoH3BO.llHnOCb c noMOWbJO 

MHKpocxona. To-.uOCTb onpe.neneHHH cK.opocTH LJ..BH)KettHH 6wna ue xy)Ke 3-5%. 

4 

I 
r 

06cy>K.n< 

V1 3 M epeHHSI CKOpOCTHbTX CI18KTpOB , .. 
peaou aHC Horo nornoweHH H Sm a Srr 

KOMnOHeHT8 np8KTHLJeCKH nop 9H T I.lOBOA cj:: 

H tTOrflOW9HHH M9TOllOM H8HMeHbWHX K 

nonyqeHo aHaqenHe: 1' . • ( I ,35 :!:_0, I )· I C 

cyeTcH c .aauubi MU pa6o T
1 1•

4 
•51 • C.asur 

Cne,aoaano O>KH.0.8Tb, OK838nCSI 11 p8K TH'i( 

HBM H3 38BHCHMOCTH BeflH 'IHH bJ 3cjlQ:leKTf 

nony'IHTb .Qn H aepOSITHOCTeA ~ICnyCK 8HHSI 

I, D (38:!:. 4) ·10· 

Wupnu a nuunu, cooTeeTcTeyJOLUBSJ 

3 TOMY npuae.aeuu o e aua lfe uue t. cneLJ.: 

Cnuu OCHOauor o COC T OSIHHst Sm 
14

' 

HO no .O. BHHbiM pa60Tb/
31 

MO>K9 T OTflH'{ 

ycnoausrx xaa.apynonbHOe pacLUenneune 

pHHB HCDYCKBHHst CnHWKOM MBnB, 'IT06bi 

H 06'bs:ICHsteTCst nopeHT!JOBCK8st cjlOpM 8 3l 

B npe.onono*eHHH, 'IT O MH Or' OKOMr 

HOA TO'IHOCTbJO MO>KHO 3aMeHHTb Ha 0.0. 

3KCnepHMeHT8 1 KpHB8st 38BHCHMOCTH MBI 

OOHCbiBBTbCst cne.OyJOLUHM Bblp8)KeHH9M: 

l (n) • 

r.oe n - Tonwuua cpnnbTpa, 'c, - ecTe 

M8st 6ea OTLl8'1H 1 

(} 

Vfc nonb3yst auaqeuue L 0 , onpe.ae. 

HOBHTb /
0 

3TOT peaynbT8T H8XO.OHTCs:l B X Op• 

6BeBCKOM npK6nH>K9HHH. 

nonaras:~ t; . = I • .onsr aenH'IHHb 

(} 0 D (8,4 

B pa6oTe 
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.nnH cnKHa aoa6y"'ll 

5/2 HnH 7/2. Yl3 /S/ llnH Koa<t>cpHUHeH1 

]• •5/2, a • 58 ;!:_17 .nnH ]• •7/2. E 

'19HH9 0,011, 'ITO, C KCDOnb30B8HHeM p l 

nHeT nonyqHTb a = 38, B pa6oTe1 101 , 

E 2/1.11• ( 31 :!:_0,3) •10 -4, ~To .naeT a 



•A cxeMbl c Koscl>ct:>uuu e HTOM n epecq e Ta 

~HHSI . npoA .O. SI y C HflHTe nb M OUlH OC TH 1 

BH6p8T Opa. Vf un.yUHpOB8HHOe 8 peaynb

s o A' KaTy wKH BR6paT o p a , nocne uenH-

188/lOC b HS O.OH O n n e q o 3 /l e K T p OHH OI"O 

~HeM , B 036Y1K.ll 810Ul HM BH6 paTo p. n o 

n b HOe p 83H OC T H Q:>aa M e>K.ay B biHY>K.USlO

H HSI (uan p st:>t<eHH e C • .D.8T1.{H KOBOA' K 8 -

lbCOB 1 coa.nasast o6p8THYJO ce st3b1 e T a -

n e 'fHB8118 .OOC T 8TO 'fHYJ0 llO/l f'OBpe M e H HYIO 

)8 B .Q H80830He C KOpOC T e R OT .0 0 /let:\ 

;bt OT r euepaTopa 6ea nepec q eTa 

•.OHH ne p uo.a Kon e6auuA a c e n x.au a -

p o san ocb n p onop u HouanbHblM c q e Tt.tu-

8 Bbi.Oemtn8C b O.O HOK BHSil b HbiM 8H811H3B-

!lOKHpOBK H H ¢lopMHpOBKH p e rHCTpHpOBS-

3.Ya COOT BeT C TBOBBil o npe.aen e HHOMy 

C HT9 1lbHO HC TO"'HH K 8 1 npH"'9M HOMe p 

:: BSI3 8H bl C lle.Oy JOWHM 06p830M: 

• cb ) . 
(I) 

MC TIO/lb30BaHO BTO p oe n e p ec q eTH 09 

:! f'O BbiX 0.0 8 yC T a H SBI1HB8e T a.apec 3 . Y . 

TB8 HS HYilb B O BTO p oe M O>K H O 6btl1 0 

.Ha811H t.t8Tb n .Q HCK p e TH bi X 3 H S "'eH HA 

ErynHpOB K8 HC D Oil b30B8/18Cb T Oil bKO H3 

rpuoro cnexTpa u e n p e .acTasnste T Tpy -

~llbHO , 11J068H T O"'K8 C K O p OC THOf'O C DeK

.OBH)f(eHHSI npOXO.QH TCR .OB B >K.O bl. n o 

aepKallbHO- C HMMeTpH"'H biX t.tSC TeA 

t p HMep, M8KC HMYMY D Of'/lOllleHHst, Mo-

" (2) 

• HOM e pa KAHSnOB, 8 K.OT OpbiX HS6mo -

onpe.aene HHe V MSKC. npoH380.0HilHCb 

'"'"e H¢>6-300. 3anycx naMnbl npoHa-

,OB8T9nbHO, MOr 6biTb CHHXpOHH30B8.H 

BM6 paTOp8. npOH3BO.O.Hfl0Cb C DOMOW bJO 

•blna ue xy>t<e 3-5%. 

06c y >K,Oe HHe p eayll b T B TOB H3 M e pe HHA 

J..1 3 M epeHHSI C K Op OC TJ-l b l X C n e KTpOB npH K O M H8TH O A TeMnepaType DOK83 811H, I.{T Q B c n e KTpe ,., 
p eao u a u c u o r o norn oweH HH Sm a Sm10 , snno Tb .no c K o p oc T e A 6 e M l e eK co.nep>K HTC R o .aua 

K OMn ou e H T8 n pa K T HI.{eCK lf n opeuTu o a o A ci:Jo pM b i . B npe.a non o>Ke HHH O.OHH OI.{H biX nHHHA H c nyc K a HHH 

H ll Of'll OWe HHSI M eTOllOM U aHMe H b WH X KB8Llp8T OB ,0/lst lUHpHH b l llHH H H HCI1yCK8HHSI H fiOf'll O ll.(e H Hst 

n onyq e u o 3 H 8 q e u He: l "' e = ( I ,35 :!_0, 1) · t O- ? a s Hn H 1,8 MMiceK, I.{ TO y.o o eneTs o pHTe nbH O corna

c y e T C SI c ,aaHH biM II p a6oT
1 1

•
4 ~ 51 • C.oaHr M e>K.ay llHHHR MH Hcn y c KSH HRMH .H n o rno w euust , K S K H 

cne.a oaano O>K Hll 8Tb, OKaa an c st npaKTHI.{eC KH p aa n b iM uyn10 ( ~ E <0,2·1 0 - ? s a ) 1 I.{ T O n oaa o nun o 

HBM H3 38BHC HMOC TH Be/lHI.{HH bl a clJQJeKTa npH uyne s o A C K OpOCT H OT T O/lWHHbl ,QJH11bTp8 (pHC . 5) 

00/lYI.{HT b .0/lSI ae p O SITHOC T e A HCDYC K 8 HHH H fiOI"Il OLl.l eHHSI 6e3 0T.08'1H Cne.ayJOWHe 3 H 8 'le HHH : 

- 2 4 t. = (38 :t_ 4 )· 10 ; t; u
0 

= (3,2:t_0,7)· 10 6apH (3 ) 

WnpH H 8 llHHHH, COOT B eTC T B yJOWSH spe MeHH >K H 3 HH, OK 8 3biB 8 e T C st 8 2 ,- 3 p a a a M e H b We . n o 

S T O M Y npuse ,a e HH Oe 3 H 8 t.t e H He /
8 

cn e.a y e T p8CC M8TpH88Tb C KOpee K 8K a clJQJe KTHBH Oe LlllH Sm 2 0 J • 

CnKH OCHOBH Of'O COC T OHHHH Sm 
149 

paaeH 7/2, CDHH ypOBHSI 22,5 K3B OOK S H e o npe.ae n e H , 

HO no .D,8HH bi M p 860T b/
3/ M O>Ke T OT /l H'faTbCSI OT OCHOBHOf'O He 6onee 'l e M H S e ,O HHH UY • 8 3TH X 

YCilOBHHX KBS .Opy n OilbHOe p acw.enneHHe LlOfl>KHO Ll8T b H e Me u ee 8 KOM OOHeH T. Ha6n J0.089MaH w u 

puu a u c n ycxaHHH c nu w KOM M a n a , t.tT06bi c Tpy xTypa p 8cwenneHu R Morna 6b1Tb paa p eweH 8 1 t.te M 

H 06'bR CHH9TC SI n o p e HT!lOB CKBR cpopM a 38B HC HMOC TH DOf'll Oll.(eHKSI OT OTHOC HTe llbH O:R C K OpDC THa 

B npe.anon o:>t<euuu, t.tT O M H o r o x o M nou e HTH we c n e KTpbi ucn y c K B HHH u nornoweH HR c .aocTa T o 'l

uoA T O t.tH OCTblO M O>K H O 3 8MeHHTb H B O.OHY yw upe H HYIO llHHH IO WHpHHO R [' • 1 on p e,ae llR9MQ A u a 

3 Kcne p HMe HT8 , K pH B SSl 38B HC HM OC TH M BKC HMB/lbHOf'O TIO f'llOWeHH Sl OT TOil lllHH bl ct>unbTp B ,Q Oil :>K H B 

OTIH CbJBS T bC H Cne.ay JOWHM Bbl p B>Ke HHe M : 

(4) 

r .ae n - T 0 11 W HH8 ct>HilbTp8 , ~ - ec T eC T BeHH8SI W HpHHS ypOBH SI 1 f O - .QOil Sl KBBHTOB 1 HCnyC K 8e

M a Sl 6e3 O T ,Q8"1H 1 

2] *+ I >! 
2 ] + I I + a 

J.1 c n Oil b3YR 3Ha"'e HHe [' 0 t o npe.ae n e HH Oe H3 K 3 MepeHHA apeMeHH :>K H3 HH /e / 

HOBHTb /
0 

: r 
10 = t. ·'-F- . 0,8. 

0 

(5) 

M O}f{HO B OCCTa-

3 T O T pe3yllbT8T H8XO,OKTC SI B XO p OWeM COf'll 8C HH C O>K H.089M biM HX npOC T bi X OUe HOK B .ae -

6ae B C K OM npH611H>K 9 HHH. 

nonarast 1;-= 1. .an R sennt.tHH b i u
0 

H3 ( 3) n o nyt.taeM a u a q e uue 

" o a (8 ,4 ;t2 ,5 )·10
4 

6apu. 

B pa6o T e 
131 

.onR cnuua s oa6y:>K.ae uuoro cOC T OHHHR ] * npe.nnaraiOT C SI ll.B B a uat.te u u R : 

5/2 uno 7/2. H a 
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C :3THMH .Q8UHbiMH DpH CDHHe B036y)KJleHHOrO ypOB HH 5/2, XOTSI TOlfHOCTb .anR yeepeHHOrO onpe-

neneunst cn nua noxa ue.a ocTa TO'iHa. 

Manast 8K T HBHOCTb HCTOlfHHKB, K CO>Kane HH JO, He D0380nHnB H8M YTO"' HHTb nony'leHHbJe pe

aynbTBTbl H npoaecTH pR.a npyrnx HHTepecHbiX naMepeunA:. Pa6oTbi c Sm 
14

' 6y.ayT npo.non.>t<eHbl 

nocne nonyqeunn 6onee cunbHor o ncToquuxa. 

B 38KnfO'ieHHe 8BTOpbl Bblp8>K810T 6naro.aapHOCTb ct> . Wannpo 38 DOCTOSIHHbiA. HHTepec K 

pa6oTe, )f( .)f(eneay aa non eaHbie o6cy>K.aeHHR, B.rpuranncy, 3.Mapuw , E.nuxenbHep, C.Cana

xu.a.auuoay u A. Cexnpnuy aa noMoWb a naMepeHHHX u A.Hoaropo.a.osy a npnroToaneuuu nc -

TO'iHHKB. 
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PHc. 2. CxeMa 3neKTpoMarHHTHoro aul5paTopa. 

If 

Puc. 3. EnoK-cxeMa pall.aoannapaTypbi H aKcnepnMeHTMbHOft ycT&HOBKH. UucPpaMH o6oa
Ha'leHo: 1) HCTO'IHHK, 2) cjJHnbTp, 3) npOnOpUHOHanbHhiA C'leT'IHK 1 4) BH6paTop, 

5) MHKpocxon, 6) HMnynbCHhlA ocaeTHTenb, 7) RennHeA:HhiA ycanuTenb cnraana 
C 11 .Q8Ttf.HJIHKOBOft" K8TYWKH 1 8) ycHnHTenb MOWHOCTH 1 9) H3M8pHT8nb c:P&3bl 

.0.BH>K9HHSI 1 10) H3M8pHT8nb cj:>83bl aanyCK8 38DOMHH810IUSrO ycTpOftCTB8 1 

11) npuaoa RMnynbCHoro ocaeTnTenR, 12) nepaaH nepecqeTH&H cxeMa, 13) re
HepaTop nyCKOBblX HMDynbCOB 1 )4) BT0p8S1 nepecqeTH8SI CX8M8 1 15, 16) - 6no
KHpOBKH npH c6poce H nepeKnJO'leHHH a.a.peca, 17) O.OHOK8HMbHblft 8H8nH38TOp, 

18) wnpoKononocHblft ycnnnTenb, 19) MHoroxaaanbHoe aanoMHH&IOWee ycTpoAcTeo. 
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PHC. 5,. 38BHCHMOCTb aenH'IHHbl pe30H8HCHOI'O nornoweHHR npH HyneBOI CKOpOCTH OT 

TOnWHHbl cPHnbTpa. 


