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B o thac~a  n p o w l r j r ~ o m m t  a a e p m f i  OT 0.60 no I I'aB JVVI onmcaiim 
p p ~ 3 a E M O . J l e f i ~ ~ ~ ~ f i  U p H v e l r P w o C T b  M O n W  OAHOIIHOHHOI'O 0 6 M e ~ a  (OPE%!) /I/, 
p m ~ m a u q e f i  s ~ n a q m r  OT Y e r x f p e x  ~ ~ O B C R X X  n o m c H b l x  A r a r p a M M  E ax 
H a a h n e e  aaxlihur mirep@epe~mfi. 6wa n o ~ a 3 a ~ a  B / 2 - 6 / H a  n p u M e p e  

P e a r a F a R  pp + n p SC+. YToWieHHHfi BaPABHT OPE&! /20 / ,B  KoTOPoM A e T t U S H O  

BHIIOAHfIeTCfI Y¶eT B C e X  E I i ~ e p @ e p ~ f i ,  6w HCllOJIb3OBaH HaMH JVVI 8H&W3a 

0 6 U l E p ~ 0 f i  ~ K C U ~ ~ ~ K T ~ U S H O ~ ~  E H @ ~ ~ ~ B U Z I ! ~  3-lTopfUl~a AA@&P~HLU~€~J&HOCTA, 

B YBCTHOCTA, B H e P I ' e T R P e C M X  R (  WBl) PIMIIYJBCHW CIIeKTpOB ~ H O H O B (  + ) n p E  

paswwaur y r m  AX B m e T a  B m a p o ~ o ~  ~manaso~e ( cm./20/ A p ~ c .  2-4 1. 
K ~ R  a a s e c T a o ,  OCROBK~R YlqeR mnem OPE COCTOHT B nper[nonoxemr, 

a o  p e m  C T O A K H O B ~ ~  ..!fN+NN% n p t r  3 H e p r H m  A 0  3 I'aB 
c o o m e T c m y m  noJmcme @f4iwatio~cme m a r p a M M a r  c nmoHoM B w e c m e  
n p o ~ e x p o w i o f i  nacrw.  B ~ C T K O C T E ,  p e w n  

p + p + n + p + m +  ( I )  

B pfwtax OPEtd C O ~ O C T ~ C R  ( CM. pac.1 1 u e T t i p e  A m a r p a m m ,  B K~TOPHX 

CUJlOlwHe JIEHRB COOTBeTCTByDT HYIVIOBBld, UTPHXOBHe - IIIlOHaY El PA6 

P4 ,t>2 re. q4 R 9 03lia¶83DTe 4-A JlbCH, COOTBeTCTB-e P C T B Y -  

KUWfM B -8 p t ? P O E  ¶aCT-. a 3 0 3 H a 9 a e T  a M l l J M T ~ ~  BEpT)'aJtb- 

H O ~  q c p - p a c c e m  m ~ [ ~ a r p a ~ ~  H a  pnc.1 ( C = 1.2.3.4 1. 



Ilepssle cpesHenmIi OPEM c aKcnepYlueHTcw /I,2/ d m  amcuorem Ha 
ypoBne mha mcWjepemmb~oc~e8 O-nopmca ( n o m e  nonepewoe cese- 
nae) a 1-110- (anrerpanrne aHepreTasecKae ew mmywcme cnerc- 
T ~ H  Konewaa HWOHOB) nperanayurecraemo mi npnnrepe peamma (I) .  

ST~M B /3-6/ AJM CPaBHeHYlR 6- HC~OJIb30B8KH BKCIIePHMeHTaJIbHHe 
n m w e  3-nopmm - nmcWjepemmnne aseprerasecKae (armyacme) 
cnexcTpH npBl p a a m  yrnax ~ l u r  naosoa, odpasyaaplxc~ B peastqua ( I  npm 
a n e p r m  Haneraumx nporoHoB T = 654 + 670, 730 a 991 MaB. 
O C O ~ ~ H H O C T ~ I )  3MNl BB&IIII38 6 ~ 0  HCIIOJIb30BBBBe ~ I P A ~ J I E X ~ H P R  B OPEM, B 

~ o ~ o p o w  ~mraxm a n T e p $ e p e ~ ~ ~ #  marpard~ I, 3 H 2,4 npe~edperam, a B 

Bepimisax srp-paccemm WTHB~DT smrax B W U I B T Y ~  33-peaoxmca. 
Ha sbmacne~mfi B /I,5/ caeHyeT, s ~ o  Heyweme BW He npesnrma~~ 
I + 5 %. Omam 3 ~ a  oueHKa OTHOCHTCR K a s e p m  + I I'aB. Bonpoo o 
BIuraqe mreprfiepemii n u a r p a ~ ~  I,3 a 2,4 B m r e p w e  aaepmtl 0,6-I raB. 
T o m e  pemesue a ~ o i  npohem n a ~ o  B /6,7/ a Ha e m  ocaose ~ a u a  coam- 
Ha nporpama OPEM3 Ha ~ 3 m e  Q O P T ~ H  /8/,odecnewmwgx neTa,nHoe cpa- 
BHeHAe Yl'OweRHOm BapHmTa OPEh! XaX CO BCea IlpeaAHrmYl A m ,  TaK 
H,B PBCTEOCTB* C HOBhlMH n8LLHbQ6A 3-II0- npE T = 800 MaB /9/. 
HcnoxbsyermB H8bal BaPUBHT OPm COAepXHT TOJIbRO OnEH IIapaMeTp ( 1, 
KOTOPM BXDIOJPIT B @YI~ICI&!ID T8K HaSHBaeMOIY) " X I ~ O H - H ~ O R H O ~  @0P@8KT0Pa1' 
G(K:) .oc~amqym~ Heonpenanemoff B  pa^^ OPEM. B l p  arofi ~ ~ H I C U E H  MI- 

xelr dmb YcranomeH cpassemeu c axccneparreHroar rrpa nexompo# @~xccapo- 
B ~ H H O #  aaepraa s l ry~pa mHTepsarra n p ~ n r e ~ ~ l v o c ~ n  OPEM, n o c w w ~ y  B cAynae 
~ o ~ ~ ~ ~ p y ~ n l e f f  PJIB ornonuomom opexia a m r  @ ~ & K T O P  noaxea 3a~acerb  
r o m m  OT n e p e m o m  mnywcaK1 a He sa~ncerb  or  sam.m~ofi a s e p r a T .  

B p e e  ~hmomemarx pacse~ax /I4/ ~ m c . m u c b  mnan B- ABc. 
S r e v  memo B m e 8  pado~e DO/ Ha ocsose T O W ~ U ~  srrpaaerrmit AJM (31, 
UoAgnewIsol B /6,7/ BhmOJIHeH C T ~ ~ I ' E #  VeT H H T ~ @ ~ ~ H U U %  D ,  BH¶l¶CJIeHH 
&;r = A B C ~  a npmeneno neT-Hoe cpmenae  ux BmcneH- s m c  BemmH c W-CR O ~ ~ E P H H M  ~adopov ~ K C ~ ~ ~ H M ~ H T ~ H H X  n a n i i ~ ~  6, , 
p e s y w ~ a r ~  mropom npencTwew ara ppa.2-4. O m e ~ m ,  nn, a d c o m k e  
snasenylrr a-oa D B ex aaBYlcRT OT aa-~oi aHepmm T m yrm 
sunera naoHa 92, npmew B nepewe8 noxyc@pe c ytdeHamenaeY 3 ~ a ~ e n a f i  
arax sewglla eUa,q BO3paCTaeT (JULK yTna a= 20° OH pasea 3, 6 a 
I2 5% upa T = 991, 800 H 670 YaB, c o o ~ s e ~ c m e m o )  (CM. pat .5) . 

Odmi pe3yJEbTElT CpaBHeHHR BMeKt&t¶XCR nBHHHX AJM == IIpH T = 660, 
730, 800, 991 A 1000 MBB /a/ CBUQeTeJLbCTByeT 0 col'318c~fl B npeae- 
10 - I 5  % Hamem sapmama OPEN c a ~ c n e p m e ~ ~ o m  npa = 9 B /2/, r.e. 
sblqenemhlfi nam l ' n ~ o a - ~ ~ o ~ i  @oPMCBKTOP" uMeeT ompymq~ff BRA: 

CneHye~ orueTarb, w o  Apyrme pacseTrr,rne ~ W T ~ I B & I I E I C ~  BKIIW naa- 
r p a ~ ~  c O ~ M ~ H O M  $ ~ A ~ ~ O H O M  /I8/, ~ - p e 3 0 ~ m c ~ ~  A B K D = ~ ~ C ~  Hepe- 
s o s a t r c ~ ~ e  BWH /9/, npmoWrT Tame K xopomew cornacm. 3 ~ 0  m m o  
O~WCHRTL TeM,¶TO HepeWHaHCHHe BICJW@i H B- fl(1470) OTHOCHTeAbHO 
~ m ,  a srulas OT e - ~ e a o ~ a  K TOMY xe Kagecmemo He OTJIHVBM /9/ OT 

B-OB mar pa^^ pac.1. JJIR ycTaAoaneHaR pamw Hamem pacseTa m 
pacseToB /9, I8/ byaer naneaea a~arras  ~ O J X R ~ E ~ ~ U R O H H H X  aKcnepmenToB, 
HO CaMbIM B-HM aT8nOY IIWBePKX CTeneHB IIPEMeHBMOCTIl K ~ a K u A F l ( 1 )  

acumen cTaTb c a c ~ e m T m s e c ~ ~ #  arranaa n a m m  mHeMaTasecm ncumsor aKcne- 
pmenmB,B K O T O ~ H X  n 0 . u ~ ~ ~  pemcqmpoBaTacR B cxewe mi cosna.qeHaR m e  
( m ~ e )  ma rpex Koaewbur sacTHq, Ranpsmep sweTanr4He npomH a nmoa(+). 

HOBH#, a madoaee ~axw8,  3 ~ a n  B ma~gemm p e m a  (1) CT~AOBHTCR 

B O ~ M O . H ~ I ~ ~ ~  UOCKOJISK~ senasno BnepBHe Hasam Hammenme a~cnepmen~aJIbao8 
a ~ @ p m m a  5-nop99~a m ~ p e m a r r a ~ o c ~ a  /I9,21/,coome~c~~yl~lse8 Heno- 
cpencmemo TTY m q n w o m  a n e v e ~ ~ a  p e a w n  pp -. n p d  . 

B a ro l  CBR3R HBm BBpBUT OPm (CM. p a 6 0 T H  /7,8,20/) , o I I E c H B ~ ~ ~ U ~  

naxme 3-nopml~a B a H T e p m  aaepmfi OT 0,66 no I I'aB, H C ~ O J I S ~ O B ~ H  

~ a u ~  /22/ m wi cpeBRetrmi c y ~ ~ ~ a n a m a  aItcnepmenTaJIbwm zwmuaa 
5-nopmca pa60r /I9/ a /21/, rne B ~o-p~oi reoMeTpaa pemc~~mpo- 
m c b  s a  cosnaqerim m e  P ~ C T W  mnewom Maria pearaMa pp -npn+, 



5 ,KC 
&.!3 Ra*qOrt, aKCnepRMeHT8JEAOI'O PaCllpeA@JIeHwI 6 p s  HEMR B W C -  

-cb AemTb TeopeTanecRsx Beamx 55Tew ~m napi y m o ~  (i$ &r P'= 
c past~pocm f 3O. B p e 3 y n ~ a ~ e  yc~arioane~o , mo : 

a) BHWpXi 3TOI'O HHTepBaJB YT'JIOB BWIIIWHH 567 3Ea¶llTeJIbHO MeM- 

lrrw rca~ no pacnOnoxem M~KCBMYMB pacnpeneaexm, T ~ K  m no EX a6com-  

am aemamm ; 
a )  B npeqemx s e m u ~  paabpocoa f 3O npawranecm ~m scex eg. 

n - e m  a /19/ n /20/, ynaeren Haha '6?, Becbm -same no 
xapaKTepy noseAexmx n no a 6 c o m ~ m  sewnanau ( cu. awe pac.6 1. 

T ~ I W  06pg30u, na ~ m e y ~ a 3 a ~ n o m  a n m 3 a  A~FIHHX U I B K C ~ H O ~ ~  ,IW 

p e m  PP-cnpn+ n a m p e ~ ~ ~ a m ~ o c ~ a  a Teu carrwa sa ypoBHe m w T a  
ee aaa~paworo aneueHTa noATBepaaeTcR npmeHElMocTb Hamem aapaanra OPEN 
a, KBK meAcmme, A O U U H H ~ Y B M ~  POW o~~onaorinom 0 6 ~ e ~ a  npa axeprsin 

800 MaB. n o ~ n e p a ~ , n ~ o  npa aTou B xarueM anawse BCW acnomsoaax 
"~HOH-H~MO-  ~ P ~ ~ ~ K T O P *  nuem0 Bma G(K:) ~)=$/(K:+IO)~~), 
yc~ano~newwii H ~ M H  w e e  a3 W a a  am@praarraa 3-nopwma npa aHepraRx 

OT 0.66 AO I I'aB /20/. 
Kpa~lco nepewmu smom,sHTeKanarrae aa ssmcxrmeuioro a m  ana.msa: 

a) cmfible ~ s ~ ~ ~ e ~ c ~ a m , p e a ~ m 3 ~ e m e  B p e m a  pp+npx+ B odnac~m 

3HepI'Idfi OT 0.66 A0 1 I ~ B , M o ~ Y T  6PTb OnklCafIhl B IIp3HnOJIOEeHEIB AOMBHIlpJno- 

nlea p a x ~  omonaomom obueHa; 
6) c~l~bmm saawao~elc~~nrn,pemayeumM B peaiuuaa pp +npl(+. cneayeT 
c o n o c r m b  npoc~eilme & ~ ~ ~ O B C K Y I ~  AH-, B pawcax gveTa KOTO- 

phu c y ~ ~ r n e ~ ~ o p m q e f i  a ~ c n e p m e ~ ~  rowocrbn maeT 6~!tb onacana A ~ H H ~  

pe- 1 
B) YTOPH~& BapnasiT O P m  /20/ 6esyc~1o~no n p m e m  LULR O~PCBHBR 

CPUIbHHX ~88lb~0,I(efi~T~kla, peaJm3yelursor B pp4TOJIKHOBeHHiU B O ~ ~ ~ C T H  3Hep 

rafi ,r~e AommpyeT 33-peso~anc ~ P - c a c ~ e t a  ; npa aroM ~ o w o c ~ a  COOT- 

sercTsuR Teopm H aKcnepmexTa orpaHmwmaeTcR TOPIIOCTLP) camx a~cnepa- 
MeHTaJIbXHX AaHHHX H HaXOHHTCR B EPeAeJXaX-10 + I5 % ; 
r)  CpaBiieme OPEM c a~cnepme~~oma n o s s m e ~  y c ~ a n o ~ a ~ b  e m f i  rn am- 
nasoHa a ~ e p r a i  OT 0.66 AO I I'aB nnaox-~ymoxmil @pb$a~~op" G(K$) 
x a ~  - 1 ~ 9 k l ~  OT mB9p8Ta nepenmaemm aaplyanasoag naoay ~ a m y i c a - ;  

G(K;) =~$/(K:+Io~~), ( L =  1.2.3.4 a p - mcca naoaa); 
A) aaaoxemaR B /6-8,20/ cxew pacqera nporrecca o b p a s o w  nHoaoB B 

2 
hen ye^ oTMeTaTa, sm smeneme nmo~-~ywomom ~ p - ~ o p a  G(K, 1 

cTmosaTcR B O ~ M O ~  TOWKO npm ycnoana,ecna nssec~aa nonpmwm (PSHK- 

WR V(K:) .~ThIBaKNWi Cm.4 C ~ B C C O B O ~  nOBepXHOCTkl s l a n T y A  S(K:) 
B BBpTYBJIbHOM St p - p a C C e R B H H .  A ~ ~ C T B I T ~ X ~ H O ,  H3 3KCnePLUdeHT&TIbHHX 

A ~ H H U X  JIJS pe-ii Jf..+MJr: npa p a m m i ~ x  H ~ W H H X  aHeprmRx 

UpH YWOBHH npmexmcTa OPE%! B o6me~ Wnae  HsRIXeKaeTCR enHHaR @HK- 

LWR B m t a  ( CM. pac.7 ) 

a a s a w  ToxbKo oT nepeAasaeMoro w a c a  Kt n He sasacmw o T  

t IawH0f i  3HepFHkl T . 
B~xHHM O ~ C T O R T ~ X ~ C T B O M  J3EJLWTCR T0,'ITO BMeHHO aRR ~ ~ - ~ ~ ~ o H E I H c H o ~ ~  

~ M ~ X V ~ T Y H P  3ifl -paccemm nonpmowm a y ~ w a  x3 (K:) mxeT ~ J A T ~  

QnpeneJIeHa a3 COOTBeTCTByP3nMX ~ R C ~ e p C H O H H H X  C O O T H O ~ ~ ~ H R ~ ~  /II/. HCiMl4 

BCQQ' ,IW K3(Kf) HCIlOxb3OBWIOCb HMeHHO PeILleHHe pa60TP /II/. 
~ocKoJI~KY B O ~ U ~ M  CJly4ae JlX6l€X ahQUlMTyLI K HaHHOMY MOMeHTY BW 

COOTBeTCTB-X IIOnpaBOK T(K~ H e  HsBeCTeH, TO CJQTaa 33-abfIIJIR~yltH. 

ANI m~opofl BU QYHwa z3(K:) , y ¶ ~ ~ t m w e f  cmn c M ~ C C O B O ~ ~  nosepx- 

ROCTA H o~~C?ARIIBHEO~~ C TOPHOCTblD OlcoJIO &IO%, n p C ? n C T W e T  HCKJH)¶H - 
~enwi!  aaTepec, n o s a o m  suemTb ss (5 1 UUOH-HYHJ~OHHH~~ @ P @ K T O ~  . 

Wmo rn p e m n  pp -np& npn6nme~ne yvera TOJBKO Bmana 
~ % ~ M U ~ T Y A P  0 6 e c n e m a e ~  T O W O C T ~  nopqsxa - I % a memo rn  TOG 
p e w  yAaerm nocaeaoaaTeaao nposecTa n o m ~ i i  ~ ~ W p e r n m ~ ~ i !  ma- 
m 3  R ,  a c n 0 ~ 3 y ~  aKcnepmeHrmHtPe A-e Bcex nopqqKoB nul@pewan-  
HOCTR,B p e s y n ~ a ~ e  swenm~a ~ H O H - R ~ ~ O A H H ~ ~  W P W T O ~  G(K') c . ~ P B K -  
~epxblfl rn c m a w  ssara~onebrsai B pp-c~omuiose~amt Ha doxblusx pscc- 
TORBHRX B wcm~a6e mK&IIhI,npamOfi B KB~RTOBOR XpMOHMMKe (Km),- 
Teopm, npererlqyamefl aa onacmne C ~ H H X  ~ ~ a n ~ o n e f i c ~ ~ ~ f l  npa ana~wr pac- 

CTORHBIM. 

B saKmmesae cneayer Tame oTueTaTb,sTO paCnpoCTpaHeHHOe MHeHae 0 

MU, ¶TO MeXaAHSM OJJHOIIIOHHOI'O ob~eaa ,  C O O T B ~ T C T B ~ ~ ~ ~ R ~  ~ ~ o 6 b l  TOnbKO 

~ 8 6 0 m ~ '  paccmmm ( B  cuucae K X J ) ,  H e  naeT muma H a  " ~ J I H X "  pacc~o- 
I I R W  ( C O O T B ~ T C W ~ H H O  - HeT C O ~ H T U P L  C ~ ~ J E ~ ~ ~ L I L I M H  IIePeA8HHbPIM HMIYJEC~MPI), 

H e  nogTseplr(qaeTcR noseAeHaema suenemom H ~ M H  ~ U O H - H ~ K J I O H I I O ~  W p W -  
TOpa G(K:) (cM.PRc.~).  Jm ps~~MOTpeHH0fi HaMB P e a U E P  PP +TIP=+ 

~la~c-ao nonycTmme 4-m~nyrnc~ Kt npm ~asana~of l  asepma npomHoB 
T= I I'aB ~ o c ~ m r a ~ ~  eewnuu~bl Kt,=8,51r I300 ~ a B / c ,  COOTBeTCTBy- 

wefl paCCmRHHRM -0.2 KOMpHe nalge B p3fKa.X I I ~ ~ A C T ~ B ~ ~ H R ~ ~  Kw 
~ e n a a ~  oTrrecTa K "60nm~'. B cgon onepem, npn ~asana~ofi  aHeprKa npo- 
TOHOB T= 660 M3B BeJMnBHB k, = 6 . 5 ~  == 900 MaB/c a COOTB&TBY~T 

pacc~~mmm nop94Ka -- 0,3 &pm. 
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TEMATMYECKME KATEPOPMM nY6JMKAIJMfi 

06'bEAMHEHHOrO MHCTMTYTA f lAEPHUX 

M C C J E A O B A H M ~ ~  

M H A ~ K C  T ~ M ~ T H K ~  

1. 3 ~ c n e p n ~ e n ~ a n b n a f l  @ n 3 n ~ a  BUCOKHX ~ n e p r n i  

2. T e o p e ~ n q e c ~ a f l  @H3HKa abIcoKnx 3 n e p r n i  

3. 3 ~ c n e p n ~ e n ~ a n b n a ~  H ~ ~ T P O H H ~ R  @nwKa 

4. T e o p e ~ n u e c ~ a n  Q H ~ H K ~  HHBKWX 3 n e p r n i  

5. H a ~ e ~ a ~ n ~ a  

6. f i ~ e p n a ~  CfleKTpOCKOIlHfl n paAHOXHMHR 

7. Q H B H K ~  TRmenblx nonoB 

8. K p n o r e n n ~ a  

9. Y C K O ~ H T ~ ~ H  

10. A e ~ o ~ a ~ n a a u n ~  o 6 p a 6 0 ~ ~ n  s ~ c n e p n ~ e n ~ a n b n u x  
AaHHUX 

11. Buqncnn~enbnan MaTeMaTnKa H TexnnKa 

12. XHMHR 

13. TexnnKa @nanqecKoro s ~ c n e p n ~ e n ~ a  

14. H c c n e ~ o e a ~ w ~  TeepAux Ten n I H A K O C T ~ ~  

RAePHUMH MeTOAaMH 

15. 3 ~ c n e p n ~ e n ~ a n b n a ~  @ n s n ~ a  RAepnux p e a ~ u n i  
IlpH HHBKHX 3HePrHRX 

16. ~ ~ O ~ W M ~ T P H R  H @HSHKa 3aqHTU 

17. TeopnR KonAencnpoeannoro COCTORHHR 

18. Hcnonbsoea~ne p e ~ y n b ~ a ~ o e  n MeTonoe 
@ y n A a ~ e n ~ a n b n u x  @ H ~ H U ~ C K W X  n c c n e ~ o e a n ~ k  
e cMemnux 0 6 n a c ~ n x  nayKn H TexnnKn 

19. ~ H O @ H S H K ~  


