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Phc, 3aBHCHM0CTí> oömeft ae$opMamiM ot BejiimHHH npujioaceHHOii 
Harpy3KH ÄJIH OSHHaKOBblX M0U6HT0B BpeMSHH t  , ceKi 
I -  0; 2 -  60; 3 -  120; 4 -  180; 5 -  240 
MrHOBeHHan ynpyraa ae$opMamiH I h MrHOBGHHan ruiacTM- 
qecKaa ae^opjiaman ÍI, KaK $yHKmw npHJioseHHoro Hanpa-

XEHHfl

6 0 8





Ej (<o) = 2,5- 10r+ fio. (9 )

n
UJ

i<4J

-- UJ

i  1

P m c .  5 .  HejiHHeMHaa peojioruqecKafl 
MOjejiB Hepa3pyuieHH0fl ubiuiôHHOü 

TK3HH

aeHHe. IIpu dojitmeä Harpy3Ke 3JieMeHT 
THMO. Cb h 3l  Mescfly fle$opMauHeií ¿ 
onpesejiHJiH wepe3 napaueTpu E  a (<0

E¡; (¿)=i,Z5- 1 0 s+5¿, /k. < i 0 )

H a  o c H O B a H H M  n o j i y ^ e H H U X

OnHTHHX ßaHHblX MOÄ0T ÖHTB 
n p e fljio aeH a  HejiHHeiÄHaa peoJiO "
n m e c n a H  M O ^ e j iB  B e p a 3 p y m e H -

h o ö  M H in e q H o a  T K a H H  ( p u e .  9 ) *  

B  c o c T a B  M o s e j m  b x o ä h t  c J i e "  

a y œ iu n e  s J ie i i e H T h i :  K e j iB B H H a  

(  £  £  ) ,  o d e c n e ^ M B a K ) "

muH pejiaKcaHHOHHyro cocTaB-nfl' 
» m y »  ^ e $ o p M a u H M  ë  .  H e -  

ÄMHeitHHä ynpyrM E z (< *)
u H e j iH H e ü H b i i í  M a K C B e J iJ io B C K M M

( f i (d). i ,  > ^ “yH'THpOBaHHHÜ $HKCaTOpOM O P » 
nocjieflHHä odecneuHBaeT ocTa" 
T O M H y »  n j i a c T H q e c K y »  £ e $ o p M a "  

mu» ë :  h a • npw npufloaeHW11 
Harpy3KH iütok pKcaTopa c b ° "  

ÖosHO nepeM emaJicH b h h 3 ,  npB 

cHflTMH Harpy3KH JienecTKH 
$MKcaTopa 3axoflMJiM b  na3bi B 

He sasa^H npyatiHe E  a ( ¿ )  
n p H H H T B  n e p B O H a q a j i L H o e  noJi°" 
BHOBB 7ie$opMMpoBajiCH Heodp8" 
n/} vi H a n p a a e H H e M  d  

n H saBHceJia ot
npesucTopHH npoijecca ae$opMnpoBaHMH. ßeMn$ep oöecne^M-
Barn BaT6Ka»my» b o  BpeueHH njiacTH^ecKy» fle$opiiauH» ¿E 
h npH CHHTHH B H e u iH e ä  Harpy3KH o ó e c n e q o a j i  p e j i a K c a m i »  o c T a T o ^ H t f *  

H a n p H a e H H i í  H a  n p y a H H e  E jj (d)  ,  T a ic  q T O  b  i j e j i o M  u o a e J i i»  o K a

3 H B 3 j i a c B  c b o Ó o a h o H o t  B H y T p e H H M j t  ( " s a M o p o a e H H b i x " )  H a n p n a e H H i i .
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.0(5maa fle$opMauHH MOflejiH npeflCTaBaeHa b BH#e cooTHOineHHii (I) 
H (2), ae$opMauHH HejiHuettHHx aaeiieHTOB E ynp h c /»>». b 3a- 
bhchmocth ot npHJioaceHHoro HanpaieHHa - $opMya (3) h (4),
COOTBeTCTBeBHO.

t o  OCTaJLbHblX 336M6HT0B MOflOJIH, HaiipHliep /I2/

+ £,£*,=6'; (II)

£ H O T
n/l ( 12)

McKnioMafl H3 $opMyji ( 1 - 4 ) ,  ( I I )  h (12) MacTHbie ae$opiiaiiHH 
£y/y>, tin™, £ s/> nojiyqoH cjieayiomee HejiHHeitHoe
^peHiiHaJiBHoe peojiornqecKoe ypaBHeHHe BToporo nopa^Ka OTHocHTeaB- 
Ho <o h £  :

r r  +  d  -  <7-o L  Z.
La t *  d t  ~ m 7d)J

d l  + <L
d t  ?* (13)

E r  ( i )  ■ E,t U )  

E j  V )  *  E-„ ( ¿ )

npMBeseHHutt HeaHHeltHbitt MOsyaB ynpyrocTH;

1 - 4 ^  -
1, +  > L

- npHBeseHH«a K03$$HUH6HT Ba3KOCTHJ

(14)

(15)

* r = - & -  -
-Bpeiia pejiaKcauMH ae$opMaiiHH.

( 15)

IlpHMeHHM noayqeHHoe ypaBHeHHe ana HccJieaoBaHHa noji3y îecTi? 
nPH nocToaHHOii aarpy3Ke. Ilpn 6* <= c o n s t  » ypaBHeHHe (13) 
nPHHHMaJIO b h j :

* r a (17)
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9to JiHHeüHoe HeoaHOpOflHoe aH$$epeHiiHajiBHoe ypaBHeHHe BTOpo- 
ro  nopHÄKa c nocTOHHHoä npaBofö nacTBio.

HanajiBHue ycJioBHH (npa i  = 0) Hiiejm bmæ:

e  ®  = ¿ft?) + = £ ^ J  ; ( I 8 )

é(0)=Jt  ■ ( I 9 )

PemeHüe ypaBHeHHH (17) c HanajiBHHMH ycjioBHHMH (18) h (19) 
öyseT:

<2 0)

ÄM^epeHUHpya (20) no BpeMeHH t , h nepexoan k npeseny 
npa t y HaxoflHJiH, hto äjih npeAejiBHoä cKopocTH non3yne-
cth:

¿ M ' = ( 2 1 )

C noMOinBio ypaBHeHHH (13) HCCJienoBajiH xapaKTep bocct3HOBJI6" 
hhh ae$opMauMH, rçocjie chhthh BHeuiHeH Harpy3KH b MOueHT BpeMeHH 

{  (cm. pHc• 2 ) . B 3T0M cjiynae bmbcto (17) óyaeu hmctb (npH
d  = 0 ):

rr ¿  + £  = C  . (22)

HanajiBHyio ae$opManHio MoaeiiH onpeaejwjiH H3 npe^aymero peine" 
hhh npH t = t ,  y 3a BhineTOM MrHOBeHHOii ynpyroii sß$opManHH aJie- 
MeHTa E j U ) .  OHa paBHHJiacB: ^

£  + {;(25) 
HanajiBHyio CKopocTB onpeuejiHJiH tojibko HanaJiBHOft cKopocTBio 

ae$opManHH aJieMeHTa KejiBBHHa / I 2 / :
( l - e ' « )  (24)
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PeniHB ypaBH eH H e (22) c  HanaJiBHUMu ycJiOBHHMU (23) h (2 4 ), no 
flŷ HjiH :

£  ( t ) -
h ( d )

d
T L'  + E ,

d rJt-
( e * - 1 )

(25)

Ilep e xo Ä H  k  n p e a e jiy  n p u  t  ^  , H axo ^ u jiH  æ j ih  o c T a -

t o *i h o ö  ae$opM aiiH H  S o c r  (t.) » 3aBH cnm eii o t  MOMeHTa c h a t u h

SHeuiHeii H a r p y 3 K H :

f ‘ - lM)
3>eHOMeHOJiornMecKHe nocTO H HH ue h  ^ u b p b m h  p e jia ic -

° 9 u h h  ^e$opM auH ü o n p e a e jiH Jiu , c o r jia c H o  npuBeaeHHbiM p e m e H u -

HM, no 3KCnepHMeHTaJIBHbIM SaHHHM. IÄCXOÄH M3 COOTHOUieHHH JJIH n p e -  

ÄejiBHoö c K o p o cT H  n o ji3 y * ie cT H  ( 2 1 )  h aaH H bix, n p u B eaeH H H x Ha p u e . 3 ,  

H a x o a o M  ä jih  K 0 3 $ $ iö iH e H T a  BH 3K0CTH  3Han6HHH nopHflKa  

5 » 2 * I 0 8 n a ’ c e K .  B p e iin  p e jia K c a u u u  T  » H aflseH H oe no k p m b n m  

BoccTaHOBJieHHH ( c m .  p u e .  2 )  O K a 3 a jio cB  paBHHM npuMepHO 4 5  c e K . ,  

T ° r a a  b  co o T B e T C T B H u  c  pemeHHeM yp aB H eH u n  ( 2 5 )  HaxoflUM , nTO 

E ,  =  3 , 8 * I 0 5  l i a .  B t q p o ä  K 03$$M iiu eH T  b h 3 k o c t u  ^  o n p e a e jia jiu  

c °r j ia c H o  $o p M yjie  ( 1 6 ) ,  K ait £ f t u o h  ö u ji paBeH  

I » 7 * I 0 7  ü a * c e K .

IIojiyneHHHe oÖBeKTHBHue aaHHHe, xapaKTepu3yjomue cTpyKTypy 
ûienHoft TKaHM, M oryT Öh t b  ucnojn.30BaHbi He tojibko äjih TexHOJioru- 
^eoKux iiejieu, ho h äjih oiîôhkh HeKOTopux acneKTOB KanecTBa npo-
flyKra.
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