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I. dneneme 

I I p t D i l e H I i ~ e J I b H o  K H ~ ~ ~ ~ T ~ o H o ~ ~ ) P ~ K ~ I o ~ ~ I  1.ICCJIeaOWIILTPd IDdUlyJlbC- 

Mi peaF;TOp o6naJae~ wyrm r J IaBHUJJf  I I p e l ~ , i y l J e C T B 3 l ~ Z I  nepea c~cqxo~iap-  

m i m :  I) Y X O ~ C T B O  n p l m i e H e m u i  h ; e T o a a  n p e : . i e s n  npo .TeTa ,  o c i c r ~ e ~ i ~ ~ f l m -  

U e r O  3HSiHTe.TbHO JKyWee pa3peIIleHXfe I Q i I  60.?b~!c: ;.le;::ILXOCKOCTIIKX p a C -  

CTORW6RX; 2 )  OTHOCUTeJIbHO 60~~buoit I~ITHOB~~HIILIII  IIOTOK HM~~TPOHOB,  'iTO 

II03BOJLReT I I p O B O m T b  HCCJIeL[OBEiH?IJI O ~ P ~ ~ ~ I O D  K~)3TI-~ODpH;. leHlIUX, 

EDTIIYJlbCHXK B O ~ ~ C ~ ~ C T B X I ~ I X  DHeiiHt??O IiC)JEI, Tili;OI'O i!O UC.ZTCIEIO, IIOT0,DOe 

T P Y D I O  OCy"eCTDtEX0 B C T ~ O H a P I I O h Z  PC;;iII;Je. 

I Iep~oe E13 3 T m  n p e m . W e c T B  iTpmTiITlC2CI;I: tiW!I;lilLIIO ULIPOI;C)I'O 

IICIIOJIb3OBaHtLFI 113-3a OTHOCHTeJibHO Y3iiOI'O iii)JT'a 3 1 a a 1 1 ,  B 1:OTOpD. 

B 0 3 H t i X a C T  H ~ O ~ X O ~ D J O C T ~  B ~ O B W e H H O I v l  ~ 1 ~ 3 p C I ! I ~ I I I I ! I  IIpLI bonbutrx h . 
C O B ~ P I U ~ H H O  eCTeCTBeHHHFJ I I C I I O J I b 3 0 B ~ I I I e P ~ I  DTOpOrO I I p e K k ~ 0 C T B a  IIpBfi- 

C T a B I I m O C b  L1CCJIBL[ORElHMB CTPYXTYPN M.2.l?HIITHUX @30BJJX C O C T O ~ ,  

M ~ I ~ O B ~ H I M  B M O B O K P H C T ~ ~ X  EDLII~JL~CIIIIM i,WIiHTHM?il n o J e M .  i / I M e n ~ c f f  

13 B w  CTPYI<TYPU CTEUJfOHaPHtM COCTOIIIIELI. T;?EDIIU?d 06pa30~ 

T a m  3-3,s C03L[EiElEMCR CIIeKTpOMeTp 111 , McIIOJIb3ycF&i pace H a  

pearmope IE-30, u c o 3 ~ [ a ~  HOBH~; c n e K T p o r f i e T p  CIBEII-2 AJ~? IrccJreL[oBa- 

I ~ I  H a  ID?-2 [2,31 . 
Ho elfie B I970 rom [4\ 6 m r  rrpemoxetru H e c ~ o J I 1 6 h ' O  ~ < I ~ ~ X W O H -  

HJJX r i l e T o a o B  m p e m  n e p e x o m  n p o u e c c o B  B I t o t i q e H c i r p o s m  

CpeL[a.X. 3 ~ 1 1  hleTO,@l IIpeAyChlEiTplIBlUGT I I E q J I b C H I l e  B D ~ A ~ ~ I C T B ~ I  BHeluHerO 

n o m  tr  o x s a T m m T  no s p e M e m  pa3pemem iwana3os 10-7 + 1 u - 4 ~ .  

O m a K O ,  XOTR B M0T0,QiUeCXOM OTHOUeHEM OTKPLIBaJIOCb HOBOe H q a B T I e -  

Hire ~ c n m 3 o s a ~ m  m i m y m c H o r o  I r c T o s m a  ~ ~ e i i ~ p o r i o ~ ,  @3mec~m 

a R T Y U 5 H O C T b  I I P e a C T a B n t W I a C b  D TO BperLtl  H ~ ~ O C T ~ T O Y H O ~  'r pa3BUTMR 

T a I l x  p a 6 o ~ .  

T o n ~ o  s n o c J r e , q c T s t r t r ,  B xoae ~ ~ ~ ~ ~ K U I O H H K X  t r s h ~ e p e ~  B w n c -  

HOM ~WHIITHOM none C ~ ~ C O ~ B ~ J I ~ H O ~ I  ( jnphm,  IIPRBEUICR pm 3~cnepmle11- 

TaJIbHHX ~ @ X T O B  H ~ R C H O ~ ~  rQKPO.Qi,  CBFI3aHlWX C K X H ~ T I I X O ~  @30~0G 

O 0Gae-ennb% merl t ryr  ~ n e p ~ s l x  ~cenenonwnii lIyGna, 1989 

.I-=*- h.. 
-1 .I: s .- :..* t : :. 

" ' -  .YYT 
,.z.z2 i 



nepec~pohn .  Kpo~e Toro, ~ ~ o m m c b  TeopeTmecrtne rrpepocmki LVW 

noHcxa cne~cfjmecxm ~@@KTOB ~ e m e i h o r o  xapawepa B O ~ J I ~ C T E  

Torex m d r v ~ b ~ o c ~ m  npH W ~ I T H H X  @ ~ ~ O B H X  nepexoaax nepBoro poaa. 

B p e 3 y n ~ a ~ e  K HacToaeMy BpeMeHn ~ a a p e m  H ~ O ~ X O J ~ M O C T ~  B cne- 

IJHaTlbHOM Pa3BIITMM H C C J ~ ~ O B &  KHHeTElXB (ra30~0fi II~P~cT~O&EI H B 

yCOBepUeHCTB0BElHEIH ~J'lqecTLylrmlefi TeXHMHII, I I ~ E I ' o ~ o B  &7L!3 TaKKX 

pa60T. 

B a a~~o i i  p a d o ~ e  caemax K ~ T K K ~ ~  0 6 3 0 ~  noqpeHmx B m 6 0 p a ~ o p m  

axcnepmeHTmmx p e 3 y a ~ a ~ o ~  B TeopeTwecxm coodpaarem, c~f13a~-  

HHX c K ~ ~ T ~ o B  WHIITHHX @ ~ O B ~ L X  nepexoaoB, a a a ~ e ~  ormca~ x a m -  

Tep rrpemomaraerdoro P ~ ~ B L I T I I R  CyqecTBywero cneKTpoMeTpa CHMM-2, 

KOTOpOe IQM3BElHO 3II?3YMTeJIhHO YJlyWlMTb B03MOlKHOCTII M3fleHHfI TaKKX 

rrpoqeccon. 

2. Q ~ 3 w e c x ~ e  naKHLle 

Yxe B nepBbM 3 ~ c n e p m e ~ ~ a x  c ~ ~ ~ J I ~ C H H M  nomeM, a e j i c ~ ~ y m m  

H a  MOHOKpMCT&JLXe d - Fe2Q3 ( ~ H T M @ ~ ~ ~ o M ~ ~ H ~ T E ~ X  CO CBOPCTBOM 

cm60ro @%3pFO~aI'~eT~13rda) B 3aBMCH.lAOCTH HHTeHCkfBHOCTM O T P W ~ H ~ G ~ ( ~  1 9)  

OT ZWWIHTYHhl ilh4IlyJmCa 6~ 0d~apJ'XeH IIKK, KOTOpOrO " ~ e  aOJIXCH0 6wo 

dt l~b" (CM.PEIC.~) [ 5 , ~ ]  . nplI 3TOM EIHTeHCHBHOCTb B03PaCTaTTa TOJIbKO 

B TOM cqyrae, ecm nepBoHarmHo odpaseq r r p ~ ~ o p m c ~  B myxqoMea- 

Hoe COCTORHHe, M HHTeHCILBHOCTb h4elLfWI8CL IQEL Hm = 48 x2 "HO~I~.ILJIL- 

w" 06pa301d, e c .  nepea a ~ m l  IQOBOLPL~IOCL 113i:iepe~1~e npil I1,> 4b Ir". 

 TO O ~ C T O R T ~ J L ~ C T B O  IIOCJIYTUUIO B ~23JIblJ~i;l;[ei.i OCIIOaElmOLI AJL? IIp(?~IIo.?o- 

;icemm,  TO morAmHoe paccemme 651.710 cn-csmo c ~ a a o s i r  nepexoAord 

nepBoro poaa M e w  ~ ~ P , Z S  TKII~MH a x ~ ~ r l j c ? p p o : i a ~ ~ u ~ ~ ~ i i  ,QOI:EiIOD [ 7 1 , 
&a TEma a0FdeHOB B I'eF.IaTHTe LIP11 4 2.i ('i'X - T O U a  ~ , ~ O ~ I I I I I )  

pa3rrrrsm~cfi nop.WItoi:r sepeaoBa.ur? EimpmJeIIr:.: ~ Q O C . I ~ ~ I : ;  II~TIILIT~~E; 

~aor~~ele~~~on H a  ~ O L I ~ O ~ L ~ I J ~ ~ C X ~ K I  OCC. i1p11 Ii = L 311eprx11 ILX : I ~ ~ I I : I ,  110 

rrpm aeiic~srnr nom, nepneraImymplloro 3~o:i ocx, D clli~y cIn.meTprnI 

KpMCT&JLXa, CHElrizaeTCZ B@UicqeHEIe ABJrX C0CTO:IIiLI;. , T.e .  ao:.le111~ 0,QnOI'O 

TEma EvIOXiIiO CYEITaTL HClXO.&%l@D<MCR i3 I : ~ ~ T ~ C T ~ ~ E L I I ~ I I O I . I  C0CTOjUlIGJ.I. !I~)LI 

,QOIIOJIHMTeJIbHOTJr ~ ~ ~ c T B K M  BHelwerO HmJIeHIVI, ii IIO-BHJ&53MOMY, B 

axcnepmeHTe ~ e i i c ~ s ~ ~ e a ~ o  H a  o6paserl HelicTBosaJro a m e a l l e ,  1iaI)m- 

xeaHoe nomo, r r p ~  HexoTopoM xoaestIorbl ssr~ase~m~ n o m  11 noTealarnr 

myx c o c ~ o m ~ l i i  CT~HOBIITCR p a ~ m . m ,  T. e . ImeebI TOWY @aso~oro  

nepexoaa Memy  my^^ TKII~MH aoMeIIoB. 

~ T H  axcnepmeHTtr He 6~~141 npoaomeIm, ecm meTb B BIW ICOIITPO- 

JMpyeMoe ~ o a a e i i c ~ s ~ e  aaarremehf. M oc~arrocb HencHm, nosoF,fy, e c m  

aame rrpoxcxoma rdewordemm ii,a3o~a,q nepec~poiixa, aTo r.lo:;<eT 

corrposomaTbcR ysemeHnern pacce,mm r ~ e i i ~ p o ~ i o ~ .  

Ha pnC.2 IIpeaCTWeH Apyroii rrpllhlep "E~HoMU~LHO~O" PaCCeXHWI 

H ~ ~ ~ T ~ O H O B  [8,91 . ST0 TaKIe MOIIOxpEICT~ FehlaTMTa B ~D,DIYJI~CHOIYI 

~ H E I T H O M  nose, HO B   TOM c v a e  meeM myroii g a a o ~ ~ i i  nepexoa 

nepBoro poaa. OH C B R B ~  c OTHocEITeaHo  F V W ~ M  cKam(oh1 B Bemnrme 

IQOeKm BeKTOpa ~ ~ H T E I ~ ~ ~ ~ o ~ ~ H ~ T I ~ ~ I ~ I ~  H a  porndo~~pmecxy~o OCb , T . e . 
C BHX0,QOTd 3TOI'O B e K T O p a  El3 ~ ~ ~ H C H O ~ I  IIJIOCKOCTEI. IIpEI 3TOM, no-BW- 

MOhV, WEI 113Mf3HeHHII IIOJLR UPaKTWeCKEI HOCTEII'aMTCII TOWI? J T ~ ~ E X ~ H O C T H ,  

T.0. I ' p m  C ~ e C T B O B ~  M ~ T ~ C T ~ ~ E Z T I ~ H L M .  C O C T O ~ I H ~ .  KLiK BlTJJJD.1, 

H a  nowoxwe n ~ o p ~ ~ o r o H  ~ t j p a ~ ~ ~ o ~ u i o r o  p a c c e m  I I O R B ~ T C I I  

y a m e  nraxn A o n o m T e n H o r o  paccernm. CMeqeme nozoxermrr m a  rrpx 

~ m e ~ e m  TermepaTyptr KaYecTsemo cooTseTcTByeT @ a o ~ o l i  a m r p a d -  



h ~ .  2. H e # ~ p o ~ o r p a w  OTpUXeHLIR ( 1 0 0 )  r e M a T E T a ,  IIOJIYIYrleHHNe 

n p H  s e ~ a p e x  a~asemm T e M n e p a T y p u  T c ~ n r m y ~ ~ b c a ~ ~  

M a I ? m T H O r O  ITOJLR w T y A 0 E  H = 80 K3. ~UTPKXOB~IMEI 
m 

~ K R M E I  I I O K ~ ~ ~ H ~  Q o p  c n e K T p a  r r p ~  T = 233 K,  H = 0 ,  

CIIJI0UHOfi TOJICTO~~ J D l H ~ e f i  - n p M  T = 250 K, Hm= 80 K3.  

N- H o M e p  K a H a . n a  a ~ a m 3 a ~ o p a  npa unrpme =am I6  MKC, 

I - w C J I 0  HMrlyJIbCOB B OLPIOM BPeMeHHOM KaHaJIe .  

Me  (H,T) JIJLH p a c c M a T p m a e M o r o  nepexoaa. B a ~ o i i  cepm mrnepemii 

IQ33fjEWIaCb TeHqeHIJ&3 Y B e J I K I I e m  WTeHCEIBHOCTM ~ O ~ O ~ T e J I b H O ~ O  

pacce- n p ~  ysewsema cxopoc~a ~ 3 ~ e ~ e m  IIOJLR, T . e .  n p ~  pem-  

DeHHH ,R.JIETeJIbHOCTEI. &lMIIyJIbCOB. Kpoh!e T O r O ,  E13 ZiHaJIE3a p e 3 y J I b T a T O B  

CJIe,l(OBaJIO, ¶TO "BPf3MR C Y ~ [ ~ ~ C T B O B ~ H W ~ "  M e X m 3 M a  ,T(OIIOJIHEITeJIbHOI'O 

4 PZlCCeRHHR He&TPOHOB IIOPqIPCa 10 C .  YBC?JXIFI~HEI~ MHTeHCkLBHOCTH P a C -  

c e m m  aemo 0 6 ' b ~ c ~ ~ e ~ c f i .  ecm J J O ~ ~ C T M T ~  WEI @3o~oP nepec~poiixe 

CylqeCTBOBaHKe MHOXeCTBa X J I a C T e p o B  (WDl 3apoWea HOBOP @ I 3 N ) ,  

&fWlKT'J'J@ p € l C C ~ ~  H ~ & ~ " ~ ' o H o B  B XOTOPhlX O T J W f a e T C f i  OT 2 M U l Z T Y m  

B M a T p m e  O c H o B H o r o  B e n l e c T B a  [ IO,II~ . 3 ~ 0  nIIome e c T e c T s e m e  

H o m e m e ,  HO o c ~ a e ~ c ~  s a r a ~ ~ o f i  M e m e m a R  aso- a ~ n x  3apom- 

lne i i  ( .- 10-4~1, 1103s-m rn ~a6JnqqaTb c ~ a ~ r n l  b o a m u d  a m e ~ -  

TOM. 

B n o c n e a c T B m  B pme T e o p e T a r e c K m  pa6o.r 6 w a  n p e A J r o x e H a  

COJMTOHH~R w o ~ e 3 a  LIZ-131 . Marm~me COJIXTOHH npa @ o o ~ s a  nepe- 

xoaax nepnoro porn MOUT p a c c m ~ p ~ l ~ a ~ b c f i  K ~ K  O n p e A e a e t M o r o  B a a  

3apomn~ HOBO# @3hl, 06.71a-e cnem(1 ,mecKoi i  ~o~@nypau?aei i ,~ .e .  

pacnpeaeaemeh! ~ a ~ a r m e m o c ~ e P ,  a m e I o u p l e  a ~ o r w ~ o  noabnueHHyB, 

Y C T O ~ X B O C T ~ .  3~epI'E% COJMTOHOB aHOKL7BHO JJTdeHbUlaeTCfi H ,  COOTBeTCT- 

BeHHO,  B e p o R T H O C T b  CIIOHTaHHOrO O ~ ~ ~ ~ O B ~ H W I  KX Z i H O ~ H O  B O 3 p a C T a e T  

B 0 6 J l i l c T E  T O P e K  J I ~ ~ W H O C T E I .  O.ZLHaK0 Teptd0,QWiaMKKE COCTORHHR 

CHCTeMtl B 0 d l T a ~ T H  T O P e K  J I~~EJBHocTH C P C T O M  COJIIlTOHHbM ~036yme- 

Hldl H e  CYl[leCTBYeT, EI UOBTOMY IIOXa H e  yJ&?lC?TCfi T e O p e T P r s e C K H  0 ~ e H E I T b  

EIX pea B p u e c c e  @3o~oB nepec~poihn. 

B UOclIe.ZLHee BPf3MR nOILbITKEI Ha6m0,llaTb noao6me (H= B I'eMaTH- 

~ e )  ~ Q I P ~ K T H  WH CIIEH+IO~ nepexoae B Cr,O, nam cosepmemo 

H e c n i w q a m i e  p e 3 y a ~ a ~ u  [14] . narryuemme m e  c Cr,03 mefin 

n o K a  r r p e m a p ~ ~ e J I b & i  xapamep. H e o 6 x o ~ o  nposeaeme 6wee 

C H C T e M a T w e C K E X ,  IUEMOMepHHX ~ 3 M e p e H E d i .  HO MOXHO YXe YTBeFUIUlaTb, 

¶TO m c h m a e M h l e  B  TOM m e  o c o 6 e m o c ~ ~  H e  cm3w c WIOW~MH 

Jlil6KlIbHOCTLI c O C T O ~  H EOBTOMJ' H e  COrJIiiCyXJTCR C COJIETOHHO~~ 



r w o ~ e a o i i ,  no ~pa iheE M e p e ,  B TOM B u e ,  K ~ K  om. n-pmemmcb x 
@ a o B o w  nepxorly B r e M a T m e .  Oma ~3 c e p a  ~ a ~ e p e m i k  c mmyxbc- 

HHM MarHIlTHhIM UOJIeM H a  MOHOxpHCTaJIJIe Cr203 I T P e a C T a a R e H a  H a  

p~c .36 ,  rae H U e C e H H  pa3HOCTHHe H ~ ~ ~ T ~ € ~ H O ~ ~ M M E I  (IH - EMTeHCIlBHOCTb 

I Q H  HaTIEIUJfH IIMIIYJIbCOB IIOJLR, 10 - EHTeHCKBHOCTb W H  H a )  m@JEUC- 

m o H H o r o  I m a  (444).  I . ~ T ~ H C M B H O C T ~  paccemm B a m o ~  c T I y g a e  

5.0 5.L 5.8 6.2 6.6 l o 2  N 

B 

PHc. 3.  a) .  H e f i ~ p 0 ~ 0 r p a ~ ~ a  1, OTPaR[eHLIR (444) C%O,np~ 
H = 0,  T = I47 K, 29 = 170°, M nonoxeme m m y n b c a  

B ~ A ~ T  c e 6 ~  T m H M  o 6 p a 3 0 M ,  KaK 6ya~o  h l a r m T H a R  C T p y x T y p a  H e  

y c n e B a e T  p e a r i r p o s a T b  H a  M a r m T H o e  n o J r e  aa;xe r r p ~  ammwyae 

Hm> %p (HKp - KpHTr-recKoe none CIUM-@OII nepexoaa, p H o e  

3 H e C b  OKOJIO 55 ~ 3 1 ,  HO 3 a T e M ,  W J d  I Q H ~ J E C X ~ H E M  K OWe,I(eJIeHHOhfJ' 

3Ha¶eHHm, B W.HHOM c T I y g a e  H0"95 K 3 ,  B e a e T  c e 6 ~  p e 3 0 H U C H U M  

0 6 ~ ~ ~ 3 0 ~ .  npJd 3TOM MWHHTHHe MOMeHTH KaK 6~ KOrepeHTHO (no BCeMy 

o6aew sum M ~ K P O C K O ~ ~ C K O ~ ~  U a c T H  o6aeraa o6pasqa) ~arnewno~ c B o e  
L 

H p e H H e ,  OCl@UDElpyII C X a p a K T e p H U a  BpcMeHeM IIOpHJJKa m 4 C .  

" P ~ ~ o H ~ H c "  m e e T  C T ~ ~ J I H &  x a p m T e p :  H e  no n e m m e  nom, a C I i o p e e  

IIO H ~ U ~ J B H O ~  CxOpOCTM er0 E13MeHeHJW dd~/dt , WIFIerA W H  a-~efi- 

UIeM Jd3M€JHeHXX BeJIMYMHbI I I O m  B KWIyJLbCe " I ~ O ~ ~ P ~ H T H O ~ " ~ O B ~ ~ ~ H I I C  

C o x p a H f I e T c R .  

UTO c a e r l y e T  ~3 I I p m e a e H H o r o  I c p a T K o r o  o63opa B o T H o u e m m  

aa.JIbHefimeI'0 Pa3BHTKR H c c J I ~ ~ o B & ~ ?  

I. IIoxa aaxe H e  IICHO, e c T b  JDI UTO-TO o6qee B rnexa.~1~3~ax, 

m m m r n c ~ ~  rrpmmam ~ a b ~ r r q q a e m x  ~ @ ~ ~ K T O B  B r rpMseaeHntsx  npmepax. 

061qee LYIR KIIX , no ~ p a i i H e i i  ~ e p e  , OHHO : BO B c e x  c~ryumx n p o x c x o m T  

~armi~Hhdi  Q a 3 0 ~ h 6 i  nepexoa n e p B o r o  poaa, T . e .  m e e M  AeJro c c x c T e -  

MOE, ~ E U I ~ K O Z  OT PaBHOBeCHOrO COCTOKHKff. fi CBII3Il C 3TLIM BO3MOWO 

pacrrpocrrpmeme ~ccrreaosamii H e  T O J I ~ X O  H a  A p y r H e  B e q e c T B a ,  HO H 

H a  @.some nepexow A p y r o r o  x a p a T e p a  ( H  H e  T O J I ~ K O  ~ H H T H H ~ ) .  

2. J a a e ~ o  H e  ncsepnam B O ~ ~ I O X H O C T H  r r p m e H e m  CyuecTBYMLqerO 
1 

c n e K T p o M e T p a  CWI-2 c mmyxbcam c m y c o m ~ ~ o i i  wpm LYIR ~3we- 

m x m e T m H  ( P a 3 0 ~ b ~  n e p e x o a o B ,  UTO o c o 6 e ~ ~ o  r r p o m m o c b  B crrysae 

dl c Cr,Q, . I I ~ K   TOM qenecoo6pa3~0 H e  ~ o x b x o  ~ a p b r a p o w e  W a T y -  

&H EMIlyJIbCOB, HO Jd Jd3MeHeHP[€l HX &lUTTeJLbHOCTII. 

3. Habmqqaeme B-KTH ~ ~ W I E I  c m H e e  B w a x e m  B 60~1ee c o s e p  

meHHHx I Q E C T a J U a X .   TO ~ ~ ' ~ R C B I ~ T C R  TeM, UTO IQJd Ha;lIH9BEI 60xbmoro 

KoJrweCTBa ~ ~ @ K T o B  ( J J I K J I o K ~ ,  I'p2Uf.W XPIICT~~UIIITOB) WOB~R 
n e p e c T p o i i K a  rdoxeT o c y n l e c T m T b c R  3a c u e T  06pa30sa~m H p o c T a  

MHOXCeCTBZi aOMf?HOB  HOBO^^ @3H, ll&X3me, ¶eM aOCTEI'aeTCR T O Y x a  

JEL~E~I~HOCTH PlJDl IIpORBJlRIOTCR ~ @ @ K T H  K O r e P e H T H O M  IIOBeaeHEJ3. 



~ie06~0,QLtIilO~~b ~ I l r O T O M e H K R  H E C ~ O J I b 3 O B W f E  60JEe COBeFUIeHHHX 

0 b p a 3 Q o B  DH3BElHa M Teh1, u T 0  W E I  3TOM MeHbIIle EHTeHCHBHOCTb "HOP 

M ~ H O ~ O "  m ~ p p a X L P I o m o r o  paccemm, m m e r o m  B ~ a ~ o i i  CEITY~UKH 

"(I)oHoBH~~" . 
4. ~ P H  EI3yWXHII IIODenefUG7 CEICTehQJ B6JIH3EI TOPeK J I ~ ~ ~ B T I ~ H o c T E I  

CyIlleCTBGHHNM HenOCTaTKOk,I E I c I I o W ~ ~ ~ M O ~ ~  M e T O W E I  m e T C R  @Om 
k!AIIIyWCOB IIOJLR. U)aKTIIYeCKM H3MePReTCR 3aBIICHMOCTb 1 ( k, Nt\ ) 

B i i e p e x o m o h l  npouecce. A 3aaua COCTOHT B TOM, U T O ~ H  ~ H C T P O  nepe- 

B O m T b  o6pa3eq B M ~ T ~ C T ~ ~ L I ~ H O ~  COCTOfIHkle, HarrpEMep,  6JUi3K0e K 

T0-e J I ~ ~ ~ L J I ~ H o c T H ,  a 3 a T e h l  IIpH IIOCTORHHOP BeJIEIHHe IIOJLfI ~ a 6 J l X l A a T b  

IrpOQeCCM I I e p e c T p o i k l I ,  T . e .  EI3MePRTb 3aBHCXMOCTb I ( t , Ha-Hrp 1. 
,@M 3 ~ 0 r o  H ~ O ~ X O ~  k m y m c b l  no- n p m o y r o n ~ o i i  W~MH.  

5. H ~ ~ ~ B E I c ~ ~ o  OT TOTO, KX-COBa I Q l l p O A a  ~ a 6 ~ n q q a e m  ~@&KTOB, 

aKTy2lJILHa n p o 6 n e h m  BO3HIIXHOBeSFWI WHMTHb!X COJIHTOHOB I Q H  @30BHX 

nepexom n e p B o r o  pona. Eea MMTIYWCOB M a r m T H o r o  nom ~ ~ r n o y r o ~ l b -  

~ o i i  @PMH H y a y w e H m  B p e M e H H o r o  paapemem IQH PerncTpilIPZEI nepe- 

xomoro nporlecca 06Hapy;rteHHe H ~ ~ H T E I Q I M ~ ~ ~  WHMTHHX COWTOHOB 

IlpeACTaELJIIIIoTCR HepeaJIhHbIMH. 

E a p p a n r r e a H o  c o e m e H H r a c  K o y q e H c a T o p o B  Mid-20-8 H 3 a p ~ l g a e ~ a s 1  no 

HiUrpRBLeW UK = 0,546 U, , me U, - H a r r p m e m e  H a  Wpmppxueit 

JlxHm [lsl . 
B Wa¶eCTBe X O ~ T a T O p O B  6 y ~ T  I I C ~ I O J I ~ ~ ~ B ~ T ~ C R  HTHEITPOHHHe 

P~L~PFIAHIIKH TW m-6 ( U,<25 ~ 8 ,  I_C IW KA, d l / d t ~  1 0 ~  A/MRC). 

C y r J I a c y r r u e e  c o C r p a T m e m e  R, = 0.4 OM - c n e w m s o l  x o ~ c ~ p y x q m ,  

oxmx,qaeTcfi ~onofi .  Ero H Y ~ Y ~ ~ T K B H O C T ~  H e  6mme 25 HI%. C m 3 b  

i C MaI'Hk4TOM OCMeCTBIIIIeTCR I25 K a b W W  PK50-13-13 (BOJIHOBO~ COIIpO- 

TKBJIetule 51 OM) JUIilHofi OKWO M - TaKLV.4 06pa30~,  pe3YJLbTkQyE- 

ulee BaJr t loBoe c o n p o T m e m e  K ~ ~ ~ H O M  JLUM 0,4 OM. 

~ P H  Y B U e  f l T e e K ,  PaBHOM 65, ,lJJDlTeWHOCTb I Q E M O ~ O J I b H O I ' O  

EMIIyJIbCa COCTaBHT OXOJIO 400 MHC (T "2 f i  , me L EI C - Cy'MMap 

Hhle m T H B H O C T b  El BMHOCTb @)0phrm~3?0nleii JEUEE). Koaebatm TOKa 

B H a w r e  mmynca EI B e m a  c n a a  T o K a  3a spem B c e r o  muymca, 

COrJIaCHO p a C ¶ e T W ,  H e  IIpeBhlCRT 1%. .&XET~JI%HOCT~ W H T ~  IdMJIyJIbCa 

CgnleCTBeHHE&4 06pa30~ OrIpeAeJureTCR 2EI.lQTTEIBHOCTbT) H W y 3 K H  



Bce 3JleMeHTbl pa3pEIWOrO KOHTypa AO- 6t1Tb XOPOUIO 

h c .  5. a).  Q o p ~ a  mmynbca TOM. 

6) .  C o s e ~ m ~ e  cmycorWarrbHoro K npmoyronworo 

IIMnYJIbCOB MaI'HHTHOrO IIOJLR. 

CO IIpeJIYCMOTpeH ~oIIoJIHET~JI~I& yIQaBNIeh&i KOMMyTaTOp H a  OCHOBe 

TEPECTOpHOrO C T O J ~ ~ .  

Ma~c-~oe Harrprweme U, H a  @ o m e i i  JIKHHE HCXOW 

H3 B O ~ M O I B H O C T ~ ~  BbmpRMIlTeJLR PaBHO I3 a. npkl 3TOM MaKCHMitlIbHl& 

TOH ( 1 1 ~ ~  R,= 0,4 OM) paBeH OKOJIO 16 Id. C ManOKHJJyX- 

TEBHblM, B03EdORH0, OmOBHTKOBhlM W H H T O M  IlpE TaXOM TOKe M O U O  IIOV- 

w r a  ~a o6pasue none He Meame I0 + I2 ~ 3 .  

H3~eHHR IIOBeAem M~I'HETHo~ CECTehW B O ~ ~ I ~ C T E  TO¶eK 

JI~~EJEHocTE M W O  110~06PaTb IIOJlJO-e Ob'be~TtI LUIR H & 10 ~ 3 .  

4. P e m c ~ ~ a r r r ~ r  newxomoro mouecca 

H c x o ~  ~ 1 3  napmeTpoB m m y n c o ~  ITM B O B M O ~ O  ~ 3 p e m e  nepe- 

XOXHKX lTpOueCCOB AJIKTeJIbHOCTblO A0 400 MKC C WIIMaJIbHHM BpeMeHeM 

paspemem, orrpeAemem p,mTeJIbHocTbX) IIepemero Q p o ~ ~ a  2 i 3 mxc. 

B m o  , s ~ o 6 ~  perMcTpa4m H ~ P T ~ H O B  odecneuwam Taxoe paapeue~ne . 
]3 OCHOBe MeTOAa p e r H C T p w  JIeElT men, H3JIOXeHHble B 1 4 1  . 

Bpe~emoe paapeluerare oIpeAemeTcfi TeM, HacKowso nocneAosaTexbHo 

BO BpeMem, 603 nepeMemawm, r n @ p ~ a u ~ ~  o COCTORHI~~~ o6paaua 

nepeAaeTca ~ e f i ~ p o ~ a m  K AeTexTopy H nocnel~ymqeii perac~piqlcbqeii 

annapaType. E m  H a  06pa3ue B xant.@i MoMeHT BpeMenn pacceKsaroTcs 



JLFieTCE 3 ~ 0 f i  PaCXO@lhlOCTbIO (€? CJM M 0 3 a W H O C T b  obpaaua He JIpeBhrmEleT 

JTJIOBJTJ ~~cxo ,WMOCT~) .  BH~OPOM AOCTaTOPHO MaJIOrO PaCCTORHWI 

M O W 0  CneJEiTb B T O P O ~  UeH B p a p e m e m  11pe~e6pexmdo MaJINM. 

Cefi~ac Ha A E I @ P ~ T O M ~ T P ~  L2=2 M ToJmPMa pabo~ero 06nem 

neTexTopa 0,02 M. IIonara, ¶TO npx   TOM B @ $ ~ K T E B H ~  Beawnma 
0 

A L ~  0 , O I  M. rrp. Ae= 28 E 0e7450 meeM ~t C 6  MKC. 

B =H~&K'M, lTpEI H~o~xo,WMOCTEI, M O M 0  ~MeHbll(llTb PaCCTOfZHKe 

LP no 0,5 M EI, HCnOJtb3yE c U & H T ~ O &  neTeXTOP EI nOCTaTOPH0 
0 
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