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I ~ ~ ~ M ~ H T o B  I4 LIX 113 0T OnOB. II~BEUJIII J ~ ~ ~ T B H R  MacC-CXIeHTpo- 

1 hIeT,pa OCHOBaH Ha pa3JIOXeHk2H I'IyYKa rIGJIGXMTeJIbKbIX MSHiB 



@OKYCI;>OBKE EIX no 'yrm. 
i-l-?Ej??jq- 

no&ne~mop 

none // 
* e a r U " Y U X P '  
Ano-U W ~ c y  

Bee aOHbl,  B ~ O ~ R ~ 8  H8 HQTOYH16KLL POHOB,  YCKOPRIOTCR 

B H ~ T ~ M -  H e r o  c r  poro onpa~eae&oii pasaoc~aa n o T e H q P r a n o s  

T a K ,  -0 KPIHeTYItleCrnR BBtPI'S¶ff B C e X  PIOIIOB, BPXOZIFIWX Y13 HC- 

TOtlHMK8, O z H H a R O B a  /AJXR MOHOB C OHEIAaS SBPRAOM/ 91 WMeeT 

semnmy: 



ECJM BPPa3HTb M8CCY PaCTlT4bI B aTONHbIX eaXHHqaX 
uacca, MarmrHoe none B a p c ~ e ~ a x ,  pmmyc K P M B M ~ H H  B caa- 

4 
TH@TQ€UC Yr JaaHOCT5 IIOTeHrjHaJIOB, I I ~ o Q ~ H K ~ A ,  EOHOM, B BOJIb- 

  ax, TO nonymu cneayrom aop~yny:  

ans Macc-cneEtTpoMeTpxtIecItnx ~ccneao~amli  H ~ O ~ X O ; ~ H M O  

5 
nOCJIeAOBaTenSH0 IlOAaBaTb Ha KOJUreKTOP MElCC--CIIeHTpOMeTPa 

HOHHHe TOECkl, COOTBeTCTB~JQIe Pa3AE19HbIM M 8 C C U  MOHOB aTOldOq9 

BXOARUJIX B cocraB EccneAyeaioro obpasua, llpoqecc rxocneaosa- 
~ e n s ~ o i i  pemcrpawa Macc, o c y ~ e c r m ~ e ~ c ~  n p e u  p a 3 s e p ~ m  

cnempa Macc, Paasepr~a cnempa ~ s c c  saxmonae~c~ B nomeao- 
BaTeJrbHOM Y13MeH.eHMEI pa;rLMyCa T paeHTOpHM. .!ElCTM C TeM , m06b1 
Bce a ~ a m 3 x p y e w e  naaccii npomm no onpe,zZexeHHoMy paaurycy A ,,: 
ICOTOPUP Cl30TBeT C T w e T  ~OllaP,aHHIO ElOHDB Ha ICOJIYIeETOP / ~ P Y ~ ~ M H Y I K / ~  

kI3 @~phlyJIEd /3/ BWAHO, TY.0 MOXHO IIOJXyWtTb ~eodx0AM~blfi paA%yC 
Tpaemopm soso13 R , M ~ M ~ H S R  B~JMYIIHY ycxopmqerc~ HanpRaue- 
HMR 2/ ]dm I ~ ~ I ~ M T H O T O  nons H . Ha npaxamce Y L C Z I O J I ~ B ~ K I T C R  

o8a 3TM cnocoB8, 
-- 

B ~arneil padore asMeHeHMe Tpaemopm HOHOB ocyqeCTmaeT- 
CR C IIOYOll&KJ H31YCeHeHMR MBI'WTHOTO IlQJIR /M~I'HIITHBR P B ~ B ~ P T K ~ / ,  

JJIR OCyIf@CTBJIeEIurR M ~ P H H T H O ~ ~  pa3BepTKur H ~ O ~ X ~ A I I M O  nOCTOfiHHOe, 

xopnmo c ~ a b ~ m 3 ~ p o s a ~ ~ o . e  ycreopmuee Harrpmeme, T o r ~ a  Bce 

aom, npomeame nepea 4eaa .J" . 6yag"r o d n ~ a r a  DnnHaxosmm 
KMHeTMtIeCKEilMM 3HeprMRMI H, @JIf?AOBaTeJIbHO,, paJJ,YryC EpMBM3Hhl 

6yaeT onpeaensrscfi @op~~ynoil  /3/. T ~ K  mxc pa,qnyc F C P M B H ~ ~ I  & 
B PaCCMaTPEdBaeKOM CJI''W3e ecTS BeJII4WHa.-IIOcTO~HHaR, OI'Ipe~C- 

weuarr. paccroameM lae;*qy BXOAHO~! S2 --B n p ~ e ~ ~ o f  s3 qensm. 
T O  Y I ~  /3/ cneAyeT, ¶TO H O ~ ,  obnazamnlvre M a m a .  .aroumM secora, 
CMOrYT I I P o ~ ~ ~ H  IIO TpaeIcTOpElH- yCTaHOBJIeHHOT0 pa.,l&llyCa R IIpM 
COOTBeTCTBeHHO MaJIbM 3HarleHMRX f i  ,, TO eCTb B c J I ~ ~ o M  MBT- 

t 
HMTHOM noqe. Hanpmep, e c m  I ~ O H  4, ; 4 = 2 nonuaer B 

npelaHyo wxr, 3'' npvr NarHvrTrtoar none H, , r o  MORN yrnemcxo- 
TH CO: ; 4 = 44- 6 m y ~  I I O l l ~ a T l 6  ..Ha IIpMf3MIiyD WJI5 TOJI5KO B 

rtarmTHoar none H, don5iueii HanpmeaHooTn. M3 @ o p ~ y m  /3/ 
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4 +($$=N UICOII O~OHJMHJEL~~ I~I~~OHH~XS~~~L-~H -a 

30 7 'EIXO& OJOHHOYI qJ;30Wfl0H8EE E'EIBH~]~ OT"2Q 

. 

*IPHOM amam& aauop 
HaZBE M aMXJaIt BIlBhBH3 qrmk'oxodn o~IZr'3dah00II &hU& %f8& 

aff~nazdn sadah o& 'q&sanhmad o~amdadna~ 'uu& HBH~BH 

'BICOIJ OJOHSMHJBR QZ~OHH~XI~Y~LIISH B- ~OHHL~OZ~OLI Q~EIHG~XO~ 

aoa8zh~a&o11 qmoas& ~~do~3~ maa '~oeedgo nmBJ 
#. -- 

amquo9 ~ed 5 s lI&hOD 'H nroa or 



I 
I 2/ agoxe~cyn~pab~tt sec HOHOB ~ o l a ~ o .  o n p e a e m ~ ~  r i y ~ e ~  rpa- 
; A ~ Y I ~ O B I M  Macc-cnempoMeTpa H ~ B ~ C T H O ~ ~  .ra30~0ii CM~CBAI. B Mace- 
cnempoMeTp BrrycKaeTcR ras c s 3 s e c ~ m  uonexympHMu BecoM . 

, nm raso~as cMec5. 3 ~ a a  ~oaexympmiff sec A n nanpRxeHHocTb 
MaI'HETHOI'O IIOJrfi H, COOTBeTCTByEolIQTB Pa3Jr C MOJ~eKyJIl3p~M Be- 

COM A ,  OIIpeP[eJIReM I i O C I O I I H I i ~  I t p ~ 6 0 ~ 8  K VIB HBPaX~HMff /4/ 
A= W2.  Teneps, atiaiaa X w H , lronHa onpsaemtra ~s /4/ 

8~0~HbIfi BeC H€?M3BeCTKOI'O F83a ItpM Fa3 OBC fi CMeT:Jl, 

- 

I 
i .  TO 3~a91d~,  ~ I T O  y~emrlenrvleu azo~xor.o segs, O ~ C G J I ~ A Y B M ~ . ~  

seuecrB paqsyca AX G ~ Z I ~ T  orm=aTaer npyr OF ipyrsa ~a Bcr  

, MeHbLUyBl BeJMYMXy. Ta~l ICaE ~ 3 ~ l i H g  W I  J/LUF;CT Un~lCaeJrcHHJW TUX- 

may, TO MoxeT ~ O J I J T P Y ~ T ~ C B ,  YTO I). C Q M . ~ M K ~ I O  4 e - x ~  Sj 6 s y r  rig- 

rra;qars cpasy Asa JryPa, c o o ~ a e t ~ c r s ~ y t e  A E ~ B I I  co.;,eaamu Ma::r.ajlr / n o m B ,  T o  ems mcz-cnempoueq R e  5yaez1 paspcmra s.ra 
MaCCM /PHC. 3/. 

-- 

n03~0nty  T O U ~  aHZl.JIl43 a BNRBJIem3 R26X ELJMVIII,:BBHT CJI'CPSR- 

Horo. -~omoro nynrca zpm nx~xaf i  p~spemi[;l4?rir ';zn~ M ~ ~ : C - - G ~ ~ X T ~ ) S -  

MeTpa CTaHOBllT 323 HeBQaMClXabXM a 8323 ~a?f3 C T B C H H Q ~ ~  mpZtlXT 5lpH 2TMRH 

~ a c c - c n e ~ ~ p w e r p a  BBOAUT GR U O H R T ~  pespeuaouefi CHXM. 



H a n p ~ ~ e p ,  eCJIl¶ AJIR AaHHOrO b!aCC-CIIeKTpOMeTpa pas- 
A m  / 

J@ TO 3TO 03H8WeT, PTO Ha 3TOM peurarorga~ ctlna ,- = - 
Macc-cneKTpoMeTpe ABa H O ~  c M ~ C C ~ M M  300 M 301 6 m y ~  
AaB8Tb HBa OTaeJIbHbIX IIlIKa TOKa. -- - 

Teope~~vecm Aoxaaaao, a o paaperuaroqafi cxxa Macc- 
c n e ~ ~ p o ~ f e ~ p a  o n p e ~ e m e ~ c ~  ezeay~ow~ sap axe me^: T 

TIOXfi I CKOPOCTM MOROB. 

Barpaxeme /8/ onpeAeauer npezemao B O ~ M O W O ~  3 ~ a q e -  
me pa3 peluamqeti cnm, xoToporo ~ I O X H O  J O C T ~ H Y T  

ROY pamyce KPHBMSHH H mpme tqexefi. , nr* ,lIaH- 
C 



. H8 B N ~ M e R M R  /&/ BMAHO, YTO YBeJIMPBTb p83pelIIaIO- 

llr~no cazy hlacc-cneKTpol~feTpa MOXHO cylicemeu ulenePt n ysem- 

I, Kmepa ~ ~ a c c - c n e m p o ~ ~ e ~ p a  /a~anxsarop/. 
B IZlLlepe MMeeTCfi: HCTOsHMK HOHOB, AUB@XWM~I ,  KQAJIeKTOP 

MOHOB, BeHTNJI5 C AOSMPYIOIQO~ MI ' J Io~~,  ~JIsp~t8ll@I& AaA BBOAa, 

Mccneayevoro rasa, -- 

DPM pa60~e hiacc-cne~rpolhe~pa B KaMepe nogAepxasaeTcfi 
aasaeme or 1oW4 ~o 10-5 lara pr.cr. . - -  

U O K H ~ I ~ ~  MCTOqHMK, ~ $ C T O ~ H ~ ~ K  MOHOB RBJIReTCR C ~ M O ~  

BZ&HO& W.CT5)jX) ~ ~ ~ C C - C I I ~ K T P O M ~ T ~ ~ . '  B MCTOnHLlKe IIpOMCXOAMT 

M O H M ~ ~ ~ M ~  l,Ionexyn, KccnezyeMoro raaa. OSpasosa~mecn 
MOHnr yCEQpfiDTCfi 11 BNTfYCKt3OTCfi M 3  MCTOYHBKa B BMA8 HOHHO- 

r o  nyym c ~ ) ~ a ~ o i i  p a c x o ~ ~ ~ o c ~ s m ,  Cxehra MoHHoro M C T O Y H M ~  

n o ~ a 3 a ~ a  ~a P B C , ~ , ,  - 

I { ~ ? o ~ o Y  MOHHOl?O l ICTOPHMKa CJIYXWT B O J I ' ~ @ P ~ M O B ~ R  npOB0- 

noKa, 0 6 0 3 ~ a s e ~ ~ a f l  Ha cxme 6 y ~ ~ o i i  - K. Bonb@pauo~afi npo- 
BOJIOKa rpeeTCR TOKOM OT 24-x BOJTbTOBOFO EbIXI,DRYIMTeJIR... Pe0- 
CTaT F(,. CJIyXllT AAX PeTYlIElPOBKB TOla HaVaJIa MTOAa. 

QJI~KTPOHM, MCllyCKaeMMe EaT9AOM pa3I'OHfIIOTCR m3HOCThD no- 
T e H u a J I O B  70 B, ~ ~ M X O X U ~ H H O ~  IJeICllly IcaTOAOlA K &I aHOAOU 2. 
Vac~a aJrempoIIoB vepes wen5 B Kopnyce aHoaa npoxozm BO 

BHy"l!PeHHIORl eI'0 IfOJIOCTEt, 



-- 
- TOE ~ J I ~ K T ~ o ~ I H o ~  3MHCCWl, .  ~ ~ ~ o x o A F I Q H &  MeIrCtTy KaTOAOM II 8 H O -  

ZOM. Eomiua~  qaCT5 ~ O A O ~ T e J I ~ H b I X  ROHOB O ~ ~ ~ ~ O B ~ B ~ M X C B  

BO B H Y T ~ ~ ~ H H ~ P ~  lIOJIOCTH: BHOAB .OTCRCMBBeTCR b13 IIQJlOCTM C 

noMowm n n a c T s m m  3, ur~e~ontefh . ~ e b o ~ r s i u ~ o i i  m ~ e ~ r r j ~ ~ i i  
E o r e H y Y r a n  no o T H o m e m m  R a H o A y .  M O H M ~ ~ P O X O A R  qepea npopess 
B N I a C T M H K B  3 ' I I O I I & ~ ~ K I L B  TIPOCTPaHCTBO,  - 3 a K J R l l J e H H O e  NeX- 

zy /3/ M 4-# n n a c T w 8 I C a M y I .  n n a c ~ n ~ a  4 IraxogYrrcs rroz 60x5- 
IiMM OTpMYaTeJf5HbIM I t O T e H ~ Q X O M  no OTHOUeHMIO K-IIJIaCTMBe 3 
/400 3.k. ~ O ~ T O M Y  MOH?J, IIpoihfl p a C C T O f I H M e  hIemy 3TflMId 

nnac~~~a~dYr,--npnobperarnlr B H ~ W T ~ J I ~ H ~ I O  m f . I e T n P e c q m  ~ H ~ P ~ M D .  

Ue.lI5, K O T O p a R  MMeeTCR B I I J I a C T H H a  4 OI 'PaHHVYIB8eT n Y P O K  

YICHOB, BHXOLIRLVJI~;~ S38 HCT09HYIKB- B O ~ ) J I ~ C T L  l.!aI'HIITHOTO BHa- 

msa~opa, o d o s ~ a v e ~ ~ o r o  Ha cxew 6yx~oii C. Bo~rnM nyqox, 
nor,a,qes B O ~ H O P O ~ H O O  none M a r m r H o r o  a11a~m3a~opa paha- 
rafIT28 Ha HOIIOf  C OAtlHaKDBbIM OTEIOILieHkIeY 38Pmb-K 

c 0 f:lae:e / @ c ~ y c a p o ~ x a  no aa~engr 100 /. IIyqcs c O A E H ~ K O B M M  

or i iouemeM aapaa K mcce npw coo~se~crsym~ei4 HanpR- 
X(f3HII02TR 14~I'EUITKOI'O ZIOJIfi nOII83T8eT B n3MeNHyB Ule35 ICOJI- 

JIeItTGpa HOHOB Ie %CZO HOHOB, I I O ~ ~ ~ ~ X  Ha KOJIJIeRTOP 

B I cex. vr3niep~e~clr c..noxonBn, ~ ~ r e x ~ p c r ~ l , e ~ p a  no Merogy 
IIOCTOSII-IHOrO OTKJIOHBHYIR, 

2 ,  



I. n o n r o ~ o ~ n r b  .waHoggy a annapalr Elma K nscxs. 

n , ~IFOIVIMBKA M T P A J ~ P O B K A  MACC-C~EKTPOMETPA 
BOA0 POAOM 

I .  B U K ~ ~ T Z  MOHE138qMOHHyD JIaIdny n HaKaJI KaTOAa MOHHOI'O 

MCTOPHI'IKa* - 

2. Ortrpblra BeHruna c ~osurpyro~efi urnoil M xpaH KI annapara 
I(I.1na. I{aIt TOJlbKO @ O P B ~ I C Y ~ I J I R ~ I ~ ~  H8COC HaVHeT " x ~ o I I ~ T ~ "  3aRPldBBTb 

BeHTkInb. %pea 2-3 M#HyTbI nPOMhIBKY rIOBTOpMT5 / 5 6  p83/. 



OLI YI3MH IStlIiaB0UXJ;O ~3&0iE!dCl~il3€ ~~ur~odrn~'~~ad gOHSf€!KU H ~0p%dJ 
aoaamoad c~mo~~on 3 aam~~r~odzxare a aoz xmarnq "g - - 

oacdua HxEHm 












