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OH r o B o p a n :  'EcT~ me c T e n e a u  IIOHHM~HHS. llep~m, K o r n a  B ~ J  



E3y'KHJIE ~ a t 0 b l T K b y n b  B O W O C  €3 talc bybyn~o 3 H a e T e  BCe ,  q T 0  H Y X b  

HO, HO BhI  H e  M O X e T e  C a M O C T O S ~ ~ o  O T e e T H T b  H a  HOB~R 
B o n p o c ,  o m o c m K f i c n  K H ~ ~ W ~ M O R  o b n a m .  M BTOp- C T e n e H b  

IIOHAM~XHII, soma ROPBIIII~TCS obuaa x a p m a ,  amoe n o H H M a H H e  

ecex caaefi. Tame eonpocsl, H a  KOTOpMe Hen- O T B e m T b ,  n o K a  

DT& e T 0 p 0 f i  c T e n e X H  n O R H W M H S  HeT ,  Mbl HaShIBBBM RBpWOKCaMH.  

Paabop nono6narx napanoxcoe oqem n c u l e a e H  nna n o c m x e H a a  ~ a -  
xom nomoro noh~anua.' 

O H ~ I T ~ I - H ~ ~ ~ O X C ~ I  a K T H e K 3 p W K r T  ayLllrTOpUIo HaCTOJIbKO, 

'ITO H H o r u a  n p a x o n u T c g  c n o M o m b I o  K o w r p o n b H o r a  e K c n e p H M e a T a  

y6exna~b CXyneHTOB B OTCyTCTBHH MOlueHHH'IeCTea HllE B b I 3 b I B a T b  

camx c T y n e n T o B  nna r r p o s e n e m f l  onma. 
Cosnmae napauo~cam~oR cuyamu o n p e n e r r r r e T c r r  ncmra-  

TeJ IbHO M~TOLIHKOR HpOBeLIeHEH O n W a ,  nOqTH H e  3aBUCUT OT e ro  
Telmasec~oR p e a m 3 a u H H  a, c n e n o B a T e n w o ,  uernK0coh.I ~EIBUCHT OT 

n e K T o p a .  B OtIMCaHEHX C ~ O ~ H H K ~  HMeIOTCR y K a 3 m H R  0 B O 3 M O ~ O -  

CTHX COSLIBHHR TaKUX C H T y a m R .  

B IIOCneElHRe IY)m PaCIuXfpReTCEI UCITOJlb30BEUIHe B ~ S ~ ~ H O M  

npouecce T e n e B u n e H u s I  H n p y r H x  T e m m e c K u x  cpencm (KKHO, Kan-  

P O ~ O e K T O P b I ,  K O ~ O C K O ~ I J )  . 
~ ~ C T O  T e ~ e B H 3 8 0 H H ~  CCATTMa HCHOJIb3yeTCR UJEl ITOKa3a 

TeKCTOB, T'~@H'I~cKoT'o U A i l ~ T p a T H B H O T ' O  M a T e p U a n a .  B e T O M  

ee snowe M O X ~ T  ~ ~ M ~ I - I H T ~  nuanpoex~op~m ~ e m u ~ a ,  uamlqas 
6onbmee paapeme~ae a usemroe H a o 6 p a x e ~ u e .  

Hau6onee HepCneKTUBHaR 06nac~b ITpUMeHeHUR T e n e B H n e H H R  

H a  n e K u u s i x  no @ U J H K ~  - H e n o c p e n c T B e H H o e  y.iacme T e n e c a c T e -  

M ~ I  B n e K u a o H H o u  e x c r r e p u M e H T e ,  me peawaye~ca ee o c H o B H o e  

LIOCTOHHCTBO - B03MOXHOCTb ITOKa3aTb  RBneHUR B nHHaMHKe.  B03- 
H U K a e T  3 a M M . i H B m  C U y m U R :  ayUHTOpHR - SKCITepUMeHTaTOp,  a 
T e n e K a M e p a  - rnas e K c n e p a M e H T a T o p a ,  n o m o n a m ~ u u f i  H a 6 n I O n a ~ b  

K a K  n e T a l l E  YCTBHOBOK, T a K  U @ H ~ U ~ ~ C K U ~  RBneHUR. 

M ~ J ' I K o M ~ c L I I T ~ ~ H ~ I ~  OnbITbI  H YCTEUIOBKU C tIOMOIubIO T e n e c K -  

C T e M b l  CTaHOBRTCR XOPOLUO BUnUMbIMU ~ceR aynHTOpHH.  B o ~ M o ~ J , ~ ~  
B a p U a H T :  YCTaHOBKy B UenOM U ne f i c~~ua  n e M O H C T p a T O p O B  a y n H -  

T O ~ H R  ~ a 6 n m n a e ~  H e n o c p e n c T s e H H o ,  a T e n e K a M e p a  n a e T  y K p y w e H -  

H o e  a a o 6 p a x e ~ U e  . r a c T u  Y c T a H o B K u ,  B KOTOPOB ~ a 6 n I O n a e T C R  my- 
. i a e M o e  m n e H H e .  

C 6 0 n b ~ U ~  TpYnOM yCBaUBaeTC5?  C T y U e H T a M U  T e O p U R  n B h x 0 -  

HHS B x i e m e p m a n b H b m  C u c T e M a x  O T c ' I e T a .  T e n e ~ a ~ e p a ,  pa3MC+ 
memm B cnc.CeMe,  W H X ~ ~ ~ ~ ~ R C R  c ycrropemeu n o c T y n a T e n b ~ o  am 
B p r u u a I o u e R c R ,  n o M o x e T  3pUMO W e n c T a B H T b  O C O ~ ~ H H O C T U  nose- 

UeHUR T e n  R H F ; I E ~ P U H B J T ~ H O ~ ~  C U C T e M e  O T C q e T a  U CYUeCTBeHHD 06s 

ner1ru.r n o e s M m u e  B o n p o e a .  

1 - r6 rmsUe  3JTeKTpOHHbIX nY4KOB B T e I l e B H 3 0 p B X  U T e n e K a M e -  

pax n o 3 B o n R e T  n e r K o  n e M o H c T p u p o s a T b  cung; nope~ua  - n o c ~ s c  
T o r H o  i I o n K e c T U  M a m w  K pa60~aroure!q npu6opy, 

npu n O K a 3 e  M ~ ~ K o M ~ c U ~ T ~ ~ H ~ S X  WBblTOB IIO OJ ' I eKTpOMaMeT?f3 -  

MY T e n e K a M e p 8  M O X e T  CIIYXHTb UKnllICaTOPOM MaMKTHOT'O nOnR: 

npa B K n m q e H a a  nonrr u306paxe~ue r y T b  H c K a x a e T c r r  m a  cMemP=- 

e T C S .  n c r ~ r l Y I 0  C T y n e H T b I  y6exl<nam~ca B TOM, rITO B I I ~ K T ~ ~ H H C  iT- 

. i eBbIe  n p u 6 o p b r  C n e n y e T  3aIUUIUaTb OT BHelrnrUX MaTHUTHbU: ITOd?'.2:k, 

Texe~auepa - c u c r e t d a ,  narouaa p e s ~ o e  n3o6pame~ue npc-2- 
MeTOB,  PaCITOIIOXeHHbIX 6 ~e60161110fi 0611ac~t t  TlpOCTp€iIiCTB&, B B 

3T(J\4 Ka9eCTB15 C a M l  MOKe'T 5 b 1 ~ b  SZeMeWTOM S K C ~ € ? ~ K M € ? W T ~ ~ ~ H O ~ %  

YCTaXOBKH. 

M H O ~ M ~  BHnMKOHbI ' lyBCTBUTenbHb1 B 6~1~meP1 ~ I i $ J p a ~ p a ? ~ ~ f t  

cv6.?ac~u CITeKTpa. B 9aCTHC)CTB, n e r K O  ITOKa3aTb C B e Y e I i H e  C B e T C b  

nLiOnEt C ~ T I K H O ~ ~  EOtnIbI  0,9 MKM, HeBUllUMOe n;LG H e B O O p y X e H F r O M  

rna3a; OnHOBpeMeHHO 3 T 0  ~ P O C T O B  cnoc06 ITpODepKK CBeTOnHOL3E.  

Xop0Lliue p e 3 Y T b T a T b I  n a e T  CTbIKOBKa T e J I e K a M P P b I  C h.iUE\r - 
CKOZOM, c r r e ~ ~ p o r p a @ o ~ ,  ocuunnorpa@o~.  

B e n u ~ u  B03MO)KHOCTb: BBUne03aTIHCU, H a t I p U M e p ,  ZriR ~ a 6 n m z f 3 ~  

HUR R ~ n e H U f t  B UYMeHeHHOM h l a c u ~ a 6 e  BpeMeHM. 

Y I T o h l S i I i e ~  n p y r U e  B 0 3 M O X H b I e  IIpUMeHeIiMR TeIIeCHCTeMbl:  IT- 

~ a 3  rpa@a.ieceoro a u n n m c T p a T u B H o r o  M a T e p u t i n a ;  ~ a 6 n r o ~ l e ~ H e  3a 
X O ~ O M  n e K u a a  u ee sanacb; ~uneosanacb rieKrrwoHHbIx n e M o H c T p a -  

uu8 B uemx 06y.ie~urr . i I 8 6 0 p a H ~ 0 ~  u n p e n o n a ~ a ~ e n e f i  anu nm no- 
~ a s a  n e ~ o H c r p a r i u ? !  B 3anacu B a y n u T o p U R x ,  H e  ~ U C ~ O C O ~ ~ ~ H H ~ I M  

TlpOReneHUR BKCITepHMeHTOB; HCnO.lb3OBaHUe T e I I e 3 K p W a  B 

K a q e C T B e  IIUCITIIeR B ~ I ~ U C I I P T T ~ J X ~ H O ~ ~  MCXIUHbI C UeTIbIO MOneIIWPO- 

B a s a R  u a y q a e ~ b ~ x  ~ s n e ~ u f t  H a  nexcuuu, c e m H a p e  u r n  B na6opa- 
TOPUU. 

P ~ c I T ~ o c T ~ ~ H ~ H H ~ I ~  BHnbI  TCO, c n a h b 1 ,  ITJIaKaTbI, SITH- H 

n t l a n p o e K u u u  B K y p c e  061uefi $ J U ~ B K K  p a e r r p e n e n e m 1  H e p a B H o M e p H o .  

n p U  U3IIOXeHUU MeXaHHKH, h 4 0 n e K y n ~ p ~ o f i  $ J U ~ K K M  U 3neKTpH-  

9 e C T B a  B C T p e 9 a e T C B  C p a B H U T e n b H O  MWIO PUCYHKOB, KOTOpbIe  6 b 1 n 0  

6 b 1  CJTOXHO ~ 3 0 6 p a 3 H ~ b  H a  nOCKe. ~ O C K O I ~ ~ K Y  ITpOUeCC PKCOBaHHR 

c o r l p o B c x n a e T c R  o c M b r c n e a u e M  p u c y H K a  c T y n e H T a M u  a ~ e p a a p b r e -  

HO C B R 3 a H  C IIOVHqeCKWM P a 3 B U T U e M  IIBKUUU, I IeKTOp ' l a C T 0  Wen- 
ITOqUTaeT PUCYHOK H a  n O C K e  c n a f t n y  C rOTOBbIM PUCYHKOM. CM~I- 
C n O B a R  H a r p Y 3 K a  H a  ~ I I a f i n b 1  H IT,rlaKaTbI CTaHOBUTCR ~ ~ M ~ T H O R  B 

K y p c e  OITTUKH U O C O ~ ~ H H O  B K Y p C e  a ~ o m o f i  @ U ~ E K K ,  B KOTOPOM 

a T H  BHnbI  Tw 4aCTUSHO K0MITeHCUpYH)T OTCYTCTBKe IIeKIIUOHHbM 

9 



~ ~ M o H c T ~ ~ U K ~ ~ .  n n a ~ a ~ b r  r m e n n o s T s T e n b H e e  C ~ & ~ O B  B   ex cnysa- 
la, xorne x pucynxy ~ P H X O ~ H T C B  0 6 p a t n a ~ b c 1 1  H e o m o K p a T H o  B T* 

' # e r n e  nexmu. 
Te~entxa c n d t n o ~  H n n a K a T o B  B K y p C e  o6uxeii ( P H ~ H ~ :  

e) ~ H C ~ H X H ,  ~IOEICHEIKUUK~ uanarae~bn M a T e p H a n  I. B OCHOBHOM B 

W C a X  OlITKltH H ~ T O M H O ~ ~  $HSHKU; 
8)  cxe~sr e K c n e p i i M e w r o B ,  06cymnae~mx B p a M K a x  K y p c a ;  

a) R H ~ P M L L U H P  0 P B V n b T a T C i X  BKCnePHMBHTOB, I'IOnTBeP)f(naIOUaX 

urn onposepram.uux uanaraewm T e o p u m :  & ~ o r p 4 a a  ~a6nmnae- 
MOP3 IIBIIBHUR, T'pad,~KI5 C HaHeCeHIibIMH eKCnepKMeHTEUTbHbIMU Tor- 
K a m ,  aa6nam a T.U. T a ~ m  UH@OPM~UHII n o n s e p K K s a e T  T e c H y m  

CBII3b TBOPUK C BKCllePBMeHTOM H nOBbIlLIBeT H H T e p e C  K J leKWU* 

n p U  9TOM nOne3HO IlFllfBOnKTb CCbIJIKH H a  K O H K ~ ~ T H ~  KKCOsHHK 

KHL$O~M~UHH (XYp~an, a B T o p  K T.D.); 

r) @morpa@uu a p u c y ~ ~ u  @surec~ax ~ C T ~ H O B O K ,  namuue rrpen- 
c T a s n e H H e  06 ax peanbmrx ~ a c l u ~ a 6 a x  a c n o m o c T a ;  

n) CXeMbI CnOXXbIX neMOHCTpauUOHHbIX YCTBHOBOK , lTOKB3bIBae- 

MbIe  nepen n p o s e n e H u e M  omrTa H a  nercuua. 
OTM~THM, '4TO UCBOnbBOB8HBe c n d n a  CO C X ~ M O ~ ~  OnbITa  HJlH 

~ ( e ~ o f i c ~ p a m m o i i  YCTBHOBKU CyUeCTBeHHO C O m a U a e T  BpeMH H a  

06mc~e~ue  OnblT8. n p u ~ e n e m b ~ e  B OKHCBHBBX CXeMbI ~ y 6 n u p o ~ e -  
HbI H a  ~ n d n b 1  H M O W T  6bITb 3 a K a 3 8 H b I  neKTOpOM. 

3w- u n u a n p o e K u u a  ucnonb3ym~ca nm n e M o H c T p a u u u  H e m -  

TOPbIX M ~ J I K O M ~ C I U T ~ ~ H ~ I X  OnbITOB, a T a K X e  nna OnepaTHBHOrO nCb 
K a a a  rpa$usec~oro M a T e p u a n a  ( P U C ~ H O K  u s  m u r u  a ~ . n . ) .  

rips Bb160pe u n m o c T p a T u B H o r o  M a T e p u a n a  c n e n y e T  y s u ~ b r -  

B a T b ,  S T 0  60nbuoe KOJIHZIeCTBO UCnOnb3YeMbIX c n d n 0 ~  ?i EJIaKa- 

TOB n e n a e T  nemuw sepecvp 'nec~po8". K p o ~ e  T o r o ,  3 - 5 c n d -  
UOB, iXOKABaHHbPe nOnpS?n, 3 a M e T H O  YTOMJBIIOT €lYnKTOPKIO. 

B MM@M o c y u r e c T s n s i e T e a  o n e p a T u a H o e  u 3 r o ~ o ~ n e ~ u e  sepao- 
6 e n b 1 x  c~affnoe.  3 a~as  M coo~se~cr~yrourufi  ipa@asecwP M a T e p u a n  

c n e n y e T  c n a T b  H e  nosmiee, r e M  sa 7 nae8 no ~ r e K u a u  B O T A ~ J I  

a e u i x s e c l r u x  cpencm o6yse~ua (CTCa) . 
3 p i ~ e a e ~ u e  KKHC ~ t ;  nenurmx nc $ u 3 v i ~ e  noneseo rnilrrb e 

i i e K O r o p ~ 1 X  a y r a x .  i - i enocpenc~se~~o  H a  ,reKu.cru M O ~ Y T  no- 
AuhSHbI KOPOTBUe K B H C X $ P ~ T ' M ~ H T ~ I  (1 - 3 MKH), K3K ITPBBUnO HB- 

MLiJ!E., C TeM, Z I T O ~ ~ I  nO%CHeHHR M O r  n a B a T b  neKTOp. OCHOBH€~$~ Te-  

M€iTUKa Q P ~ P M ~ H T O B  - @KJKY€CKU~ 3KCnepMMeHTb1, B TOM sucne 
UeMOHCTpWUOHHbIe OnbITbI. BY3aX, H e  HMeIOUUX MOUIHbIX 

~rOHCTpaEHOHHbK K ~ ~ H H ~ T O B ,  K K H & P ~ ~ M ~ H T ~ I  3aMeIurIOT n e m u o H -  

XEI€ ZeMOHCTPaUUU, XOTR T B K M  3 a M e I i 8  H H ~ I T O J M O U ~ H H ~ .  

B h M @ M  a c n o n b 3 o ~ ~ ~ a t ~ e  K ~ O  H a  n e K u u R x  no @ U ~ R K ~  111uptpb 
KOM P a c n p o c q m e H u a  H e  nonyra~o, n o c K o n b K y  a M e e T c a  BOBMOX- 

HOCTb neMOHCTpUpOBaTb OnbITbI H e l l O C p e ~ C T B e H H O  H a  JIeKTlUU. 

ITpu u c n o n b s o e a H u u  KHHO nm nyrmem n o a u M a H u R  K YCBOB- 

HUR M a T e p u a n a  60nb:iiy~) n o M o m b  M o x e T  b ~ a 3 a ~ b  M y n b m n n u K a u u a .  

OTM~TUM B03MOmMOCTb C03LXaHUB ~ ~ ~ T $ H I I ~ M o B  C ITOMOUbX) Bbl- 

racnu~enb~ot t  Texr . aKu  ( C ~ ~ M K K  c rpaL$Ons~pou~ena urn c ercpma 
nacnnea 3BM).  

Y c n e ~ u ~ o e  y c B o e H a e  K y p c a  BO MHOMM o n p e n e n a e T c R  m n s b r u  

KOHTaKTOM ~ e n O n a B a T e n R  C 8 y n H ~ o p a e 8 ,  B03MOXHOCTbIO IW~YIC ?; 

a 6 b 1 c ~ p o f i  p e a K m a  n p e n o n a s a T e n R  npn B O ~ H ~ K H O B ~ H U U  a a ~ p y ~ ~ c +  
HUB y c y n e H T o B .  B caasu c ~ T U M  T e m r e c K u e  cpencma, 80- 

nonb3yemre B y r e 6 ~ 0 ~  npouecce, n o m m  n o M o r a T b  npenonaae- 
TenD, HO H e  llOnMeHZITb er0. nna KHHO BTOT BCneKT O C O ~ ~ H H O  

aamea. I T O ~ T O M ~  y ~ e 6 ~ b 1 e  u ~ a y r ~ o - n o n y n q ~ b r e  $ u n b ~ b r  n m T e r r t i  

HOCTbIO 10 - 40 MHHYT uenec006pa3~0 neMOHCTpUpOBaTb B H e  

y r e 6 ~ o r o  BpeMeHU, H a  neKlIHRX Xe M O W T  UCnOnb30BaTbCR KOPOT- 

KUe @ P ~ ~ M ~ H T ~ I  u s  9TUX $ U ~ ~ M O B .  

OTCO MM@M p a c n o n a r a e T  n e p e r H e M  @ U ~ ~ M O B ,  K o T o p b I e  KMB- 

IOTCa B HHCTUTYTe KJ'I'U M W T  6 b m b  W K a 3 B K b I  B KHHOllpOKaTe. 

~ € ? K T o ~ ~ M  n p e n o c T a B n S e T C a  B 0 3 M O W O C T b  ITpOCMOTpe'K'b UHTepeCY- 

I O U H ~  UX $llnbM K 3 8 K a 3 a T b  @HnbMb1 HnH OTneJIbHbIe ~ ~ T ' M ~ H T ~ I  

K n e K u u u .  



KMHEMATMKA 

1. Monew neKap~0~0fi C u C r e M b l  KOODnHHaT 

H a  06be~n08 M o n e m  'nnnK)cTpupyw1Y)a n o H a T u a :  panHyc+BeKr 

'IQp TOSKU, lTpOeKUUU H a  IIJIOCKOCTb H H a  KOOPLIHHaTHbIe OCU, TIP& 
B a a  H JIeBaR CHCTeMa KOOPLIUHaT. Tps C T e p m a ,  p ~ n e n e ~ b l e  

MeTlSaMa H a  PaBHbIe  HHTepBaJIbI, u ~ o 6 p a m m  KOOpnliHaTHbIe OCH. 

LUapur ( ~ a ~ e p r r a n b ~ a s  TO'IK~) y r p e n n e H  H a  rome clpenltu, ~306- 
paxawmefi em panuyc-B~KTO~. 

BoIIDoc 1. C K O ~ ~ K O  BeJlTfIUrIKH R ~ O ~ X O ~ M O  nn5I OITpeneJTeHUa 

nonoxenaa TOSKU, ecm a a n a e a T b :  a) n e r a p T o s H e  K o o p n m a T b I ;  

6) M O n y n b  paU&fyC-BeKTopa ?I YT'ITbI M e m y  panQ'C-BeKTopOM n 
m o p m H a m b I h m  o c s ~ a ?  Borrpoc 2. H d n u ~ e  H a  M o n e n u  n e K a p  

TOBH, cx#eparecme u r m m H n p u g e c K u e  K o o p m H a T b I  l u a p u K a .  

c n o M o u r b w  nucra, c ~ a 6 x e ~ n o r o  c r p e m t a M u  (puc. 1). ne- 
MOHCT~KP~IOT p a m w b x e  C o o T H o u e I i u a  M e w  H a n p a B n e H u a M u  spa- 
m e H u n  u n o c y n a T e n b n o r o  n B u x e e a s .  

Pwc. 1 

C noMourbro  M o n e m  K o n e c a  0603pe~u~1 n e M o H c r p u p y e m H  pa3- 
mme M e x n y  n o c y n a T e n b H b r M  n s u x e H u e M  no o~pyliaroc~u u spa- 
u x a T e n b H H M  n B u m e H a e M  Tsepnoro T e n a .  lJpu BpauxeHua  roneca non- 
BeLLIeHHW K HeMY ~ a 6 u ~ a  Zls?fXeTCSf n O C T y n a T e n b H 0 .  O ~ P ~ T H T ~  BHH- 

M a m i e  H a  TO, ST0 CBfI3ELHHble C ~ a 6 u ~ o f i  ITpEIMbIe IIHHEIH, B TOM 

gucne s b l n e n e m i a a  m a a  AB, o c T a r o T c a  n a p a n n e n b H b I M u  H a g a n t i  

HOMY n o n o x e H u m .  K ~ S H Y B  ~a6ukry, ~a6nronae~ ee B p a u a T e n b x o e  

m a x e H a e .  

BoIIDoc. C ~ ~ B H H T ~  YCKOpeHHSI Pa3IIUSHblX T 0 9 e K  K ~ ~ H H ~ I .  



W n m o c ~ p u p y e ~ c n  l roopm~a~~adt M ~ T O U  omcaxun n o n o ~ e m n  E 

rtsnrtemn ~ a r e p x a l l b a o i 4  TOPICK. U l a p n l r  MOXBT C t B u r a T b c n  no TY)I 

PUQOIII'NUlbBOMY x ~ J I o I O ~ ~ ,  lrOT0~bBe B CBOm O W P B U b ,  MOXBT Bp* 
maTacn sorpyr s e p m x a ~ ~ o i 4  ocu. J'Im6an, e TOM ~ucne, C~O)KHBEI 

TpaetTQPun wapulra s r o p u w u ~ a ~ ~ h ~ o f t  pnocxocm n o r m o c ~ b r o  ow- 
cmamcn npa~omme8eu~lr neperaauennmm em ' n p o e ~ u a f i '  - T+ 
a e f 4  upatla H a  myx expaax, n o n y s a e h l m c  n p ~  ocsemenaa B s a E M r  

ao n e p n e m n a x y m r p a b I M a  nysram cseTa. Y a c m d l  cnyrd - ma- 
xme u r a p u x a  Bnom onHoro a3 ry ixo~ .  n p ~  BTOM CooTBeTcT- 

eyka~an 'npoeluraa' ae chlemaemff. 
B0nWC. H a f t n a ~ e  C O O T a O ~ e H H f f  M e m a y  K O O ~ U E H ~ T ~ M H  TOY- 

w, ecm ee panuyo-B~KTO~ E ~ M ~ H S I ~ T ~ R :  a) TO-KO no sewrme; 
6) ~ a n b r o  no H a n p a s n e m r o .  

nsa r u a p a t c a  - onm, m r r y m e m i d  c xyne~oa ~aram~of i  CKO- 

POCTblO, H npyl"~fi ,  6pourembI# B TOT Xe MOMeHT tWpU30HTaJIbH0, 

nanam ~a non ana ~a c ~ o n  oa~mpe~emo.  Bmon: n ~ u x e ~ a e  no 
BepTHKem H e  3eBACHT OT T ' 0 ~ ~ 3 0 ~ T a n b H 0 f i  KOMHOHeHTbI H B Y ~ H O ~ ~  

CKOPOCTR. 

7. C~o6omoe nanewe  en. T P Y ~ K ~  H b r o ~ o ~ a  

l J o r a 3 b m a e ~ c r r ~  rn, B O m y T c T B u e  ConpoTHBneHHe ~ 0 3 w a  
(B O T K B ~ W H O ~ ~  Tpy6~e) BCe Tens IIaUaIOT C OJl?iHaKOBbIM YCKOp- 
m e M .  

B o r r p o c .  ,3&naw ycaopeaae Tenenam H ee c ~ o p o c ~ b  B KOH- 

ue nepBoro yracma j m a m e a a r r ,  ecm eTm P a C T O K  n m ~ o t  8 
= 0,2 M npoane~ 3a mTepsan B p e M e H a  t = 1 C. 

n o r r c m e T c r r  onpeneneHae y r n 0 ~ 0 f i  cropoc~a. AHCK c ~ m &  
c e ~ ~ o f i  H a  H e M  n o n o c o f i  M e n n e H H o  BpmaeTca (I - 2 o6/c) n p ~  
c ~ p o 6 o c ~ o n ~ r e c ~ o ~  ocsemeHaa. B c n e n c ~ ~ u e  mepuuoHHocrH ape- 
HHS Mbl B H ~ H M  HeCKOnbKO IIOCIIenOBaTeJIbHbIX ' ~ I o ~ I o x ~ K ~ ~  TIOIIOC, 

nOBepH'TbDc Oma OTHOCHTenbHO n m a  H a  H ~ K O T O ~ ~ I #  YrOJI. OW 
penemB " H a  ma3" eToT won H masr mwp~an BpeMeHH M e w  

BCnbEUKaMH c~po6oc~ona, MOXHO OIIeHATb BeJIE¶KnrHy f l J I 0 ~ 0 f i  CK- 

p o c r u  nacxca .  

11. H a 6 m n e a a e  ~ ~ a r s a ~ ~ m x c a  Ten H ~ 3 ~ e p e m e  racTOTbI 

B p m e H a r r  c H O M O ~ I O  cm060c~ona 

Be~mnrrrop ~m ~ U C K  c n o n o c o f i ,  ~ a c a x e ~ ~ b &  aa Ban enelb 
T p O ~ B H T a T ~ ~ B ,  OCBemaIOT c T ~ o ~ O C K O ~ O M ,  raCTOTa BCtfbIUeK K O T O I  

porn non6upae~ca p a s ~ o f i  racToTe BpmeHaff, B peaymTaTe spa- 
I l I a ~ o r a U f i ~ S I  BeHTHWTOp HJlH nHCK K a X Y T C I I  Hel'IODH)KHbIMH. ~ P H  H 4 3  

T O ~ H O M  CoBnaneHua racToT ~ a ~ n m n a e ~  Mennemoe BpameHue (cw- 
n e H T a M  M O ~ O  npennoxaTb 3anaq 06 OnpeneneHuE CKOPOCTE e m  
m sparseaas). P n r r  Tom, r~o6b1 nOKB3BTb, rn, nEGK BpBlqaeTCII, 

a ero " H ~ ~ O ~ B H ~ O C T ~ '  - H J T ~ I O ~ U I I ,  n o n p o 6 y f i ~ e  nposecm M e n o M  

panaanbnrHym r epTy H a  5 1 ~ 0 6 ~  HenonBamoM (WE C T ~ O ~ O C K O W ¶ ~  

CKOM oc~ersew~) nacKe. 
Bonpoc. Hafinare racTmy epamewa mcra 9, , ecm rec- 

Ta B c n b n u e r r  C T ~ O ~ O C K O I X ~  $Z , H u s o 6 p a x e ~ a e  nacKa spamaem 
c r a c m ~ o f i  4 B TY xe cmpony, STO H ~ U C K .  



13. K ~ H ~ M ~ T H ~ ~ C K U ~  M e m n b I  u 3 M e p e H u a  J'IU~e&fofi 

CKOROCTH 

~ ~ ~ M o H c T ~ H ~ ~ K ~ c ~ I  n p a m s e c K u e  M e T o n b I  u s M e p e H u a  c~opc-  
CTH, B KOTOPbIX H3MePI IeTCI I  nu60 PaCCTORHHe,  tTpOXOn?iMOe T e n O M  
B T e q e H u e  s a p a H e e  uasecmoro n p o M e x y T K a  B p e M e a u ,  mi60 BPB. 
MR. s a T p a w B a e M o e  H a  n p o x o n c n e H u e  sapanee u a s e c T H o r o  WTK. 
~ H H ~ M ~ Y ~ C K U ~  M e T O m I  ( ~ a n p u ~ e p ,  H a  OCHOBe 3 a K O H a  C O X p a H e H u R  

u ~ n y n b c a )  06cymawrca B pasnene 'I &KOHH c OXPAH~H~I I ' .  

13.1. C ~ l 3 0 6 0 ~ ~ 0 U H ~ e c ~ ~ f i  MeTOA. B~MBMYB py~0Zi c 3ax& 
T ~ I M  B ~ e i  n p e n M e T m  (6enaa nanosua H a  T e M H o M   OH^), npu 
C T ~ O ~ O C K O ~ ~ ~ C I ~ O M  O C B e U e H U u  ~ a 6 n 1 o n a e ~  HeCKOnbKO ~ 3 0 6 p f u r c e ~ 8 P  

r r p e n M e T a .  Oue~usarr H a  rnas paccmsaae M e m y  cocemum ~306 .  

p a x e H u a M K  u r a c T o T y  B c n b r I u e K  c~po60c~ona, H ~ K O ~ U M  CK- 

p o c ~ b  t T p e n M e T a .  B a p u m ~  o n b r r a  - B T e M H o T e  n e p e M e n r a e M  H e o ,  

~oeyro n a M n y ,  r m T a e M y r o  n e p e M e m b I M  TOKOM. I Jpennom~e CTY- 
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n e H T a M  O n p e n e K i i T h  MaKCKI.d&dTbHyH, CKOpOCTh C ~ ~ C T B ~ H H O ~ ~  PYKB, 

acnonb3ya c s e T  r a s o p a s p a m b r x  n a M n ,  nynbcupyromuR c Y a c T o ~ o t t  

100 ru. 
M e ~ o n  y n o 6 e ~  T e M ,  YTO n o a ~ o n a e ~  H e n p e p b I B n o  p e r u c T p u -  

p O B a T b  C K O p O C l b  U T e M  CaMbIM 8 3 Y Z i a T b  3aEUCMMOCTb CKOPOCTB 

OT B p e M e H H .  Y ~ O H M B  ITpU C T ~ O ~ O C K O ~ T U Y ~ C K O M  OCBeUeHKK 6 e n b d i  

u a p u ~ ,  ~ a 6 n r o n a e ~  ysemseaue c ~ o p o c ~ u ,  non6pocu~ U a p A K  B B e p x -  

YMeHbUeHUK Pi 3 A T e M  Y B e n u Y e H K e  CKOpOCTU. 

13.2. B p e ~ R w o n e ~ ~ b I i k  MeTO& ~ O T  M e T O n  60ne6 P a C l I g O L  

c T p a H e H  K B nocnemee B p e M R  B c e  urape ucnomsye~ca B ~ H ~ M S P -  

CKUX SKCnepUMeHTt lX  n n R  K 3 M e p e H U a  CKOpOCTK YaCTUU. P ~ C C M O ~ ~  
P K M  HeCKOJIbKO B a p K a H T O B  M e T O n a .  

IJpmoe a 3 ~ e p e ~ a e  B p e M e x n  npo6era. Tenexc~a s a M b r K a e r  

PaCITOlIOXeHHbIe H a  P e I I b C a X  KOHTaMTbl, C U n i a 6 I  C KOTOPbIX BbIB* 

n K T C a  H a  0 ~ l . I ~ n J I 0 r p a ~ .  n o  U ~ B ~ C T H O ~  nKUTenbH0CTE p a 3 E e p T K H  

HaXOnUM B p e M z l  npOXOXneHUR PaCCTORHUzl M e X m  KOHTaKTa%ll ,  R& 
p U m T  O n b I T a  - n y n z l  npo6usae~ me n a p b l  naC.ro9KCIi M e T t i l l l r i 9 ~  

C K O ~  ~ O J T ~ T ' U ,  n p K  BTOM peT'UCTpUPY IOTCzl MOMeHTbI 3aMbihCHHEI 

nynei  n u c T o s K o B  ~axnofk n a p b I .  

Bpauarouueca n u c K U .  6 y ~ a m b ~ ~  W C K a  YCTaHOBfleKbl H a  

B a r r y  3 n e K T p O M O T O p a  H a  paCCTOIIHUH L? npyr o~ npyra a npocqe- 
n u s a l o T c s  nynei n s a x n b I :  npu OCTaHOBJIeHHOM u npa Bparua ro rueM-  

CR p O T O p e  MOTOpa.  Mcnonbwa OTBepCTHzl,  n p o 6 u ~ b l e  B HenOnBUX-  

HbIX nUCKE3X, ~ U K C ~ I [ U U  UX OTHOCUTenbHOrO ITOnOXeHUR, ~ a 6 ~ - r w  
n a e M  C H s T K e  c M o T o p a  a H a n o x e w H b I e  npyr H a  npyra nUCKK B 

n a a n p o e K m u .  O ~ s e p c ~ a a ,  n p o 6 a ~ b 1 e  BO apauamuaxca n a c l t a x ,  

C M e U e H b I  HA H ~ K O T O P ~ I ~  )Ton \P . Haxona~  CKOPOCTb KYJIU: 

me ~t - B p e M z l  npoxowesaa nynett pacc-rognurr M e w  n n c K a M a ,  

(& - YTnOBaSI CKOPOCTb P O T O p a  BBUTaTeJIS.  
Y C T B ~ I O B K ~  C B~B~IIBIOLUUMUCR nUCKaMU U C n O J I b 3 O B a n a C b  

~ ~ M M ~ ~ T O M  ( 1929 P.) B K a Y e C T B e  C e n e K T O p a  C K O ~ O C T ~ ~ ~  M O n e  

Kyn.  A ~ a n o r u s n b x e  ~ C T ~ O B K U  ( ~ p a u a r o ~ ~ ~ ~ e c a  U U ~ H ~ P ~ I  um ~ H C K H  
c n p o a m p n e H H b I M u  no n u a M e T p y  ~ a ~ e n a m )  U C t I O n b a V T C R  B xa- 
c T o z l u e e  spem nrm ceneemu c~opomeR H ~ ~ ~ T ~ O H O B  u np.PYTRX ~ a =  
CTHU. 

Bonpoc. I l p e n n o n o x ~ ~ e  n p m T u r e c K u e  c n o c o 6 b 1  o n p e n e n e H u z l  

C K O ~ O C T K  c s e T a ,  a n e K T p o H a ,  M o n e K y n b l ,  ~ ~ O ~ H O B C K O ~  YaCTBUbI, 

nTliUb1, BBTOM?J~HIIR, C a M O n e T a ,  C q T H U K a , f 3 e m ~ ,  O ~ ~ H T ~ ~ ~ H O W  

n B u x e H a z l  3 e ~ m ,  n a n e ~ o t  s B e a n b I .  
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M n n m ~ p u p y e ~ c a  3aKOH UHepUHH H OAHOBpeMeHHO I. CJIOX- 
~ I O C T ~  a a b m o n e ~ ~ a  e T o r o  a a K o H a  'B r H c T o M  mine.' 

Ha T e n e x K e  y c T a H o s i I e H b s  p e m c b l ,  H a  K O T O ~ ~ I X  p a a ~ e r a e ~ a  
a T o p a R  T e n e x K a .  T p e ~ t r e  B n0tlr;rumUmx K o n e c  sepwefi T e n e m u  
C s U T a e h i  n p e ~ e 6 p e X C U ~ 0  MaJIbIM. Zpli ~ 0 n e 6 a ~ e m H 0 ~  D H X e H H H  
Ii~XSieft T e l l e r n U ,  BePXHSIR OCTaeTClR lIO'ITU H ~ ~ ~ O ~ B U ) K H O ~ ~  OTHOCH- 
T e n b H O  SehiOHCTpaUKOHHOFG C T O n a ,  YTO ~ ~ ' ~ B C H H ~ T C I I  ManOCTbiO 

n e i i c ~ ~ y m m x  H a  H e e  c t r n .  Ecnu, o m a K o ,  u 3 y r a ~ b  m H m e H u e  B e p h  

 eft T e n e x x u  6onee B H a M a T e n b H o  ( ~ a  c T o n  y c T a H a s n u s a e M  +na- 
XOK, OTHOCHTeJTbHO KOTOPOM nerxo ~ B M ~ T U T ~  M a n b l e  nepeueue- 
HUH ~ e n e x ~ u ) ,  o K a ) K e T c H ,   TO sepx~sm  enema c o s e p l l r a e ~  ~ e -  t 

4 6onbmee ~one6mun.  
Bomoc 8. B ~ I ~ o ~ R ~ T c R  JIU 3aKOH KHepUHK B C H C T e M e  O?L s4 

c r e T a ,  C B H ~ ~ H H O R  c H U ) K H ~ R  ~ e n e x K o R ?  C ~epx~ei !  ~ e n e m o j t ?  
B o n ~ o c  2, n y c ~ b  T p e H H e  B ~ o n l l r u r ~ ~ u ~ a x  n p e ~ e 6 p h ~ o  ~ a n o ,  a i 

6 M O n e C a  OTHOCHTeqbHO P e A b C  H e  r rpOCKanb3bIBalOT.  R O ~ K H ~  IIU B 'Sr 

? a ~ u x  ycnosuax ~ o n e 6 a ~ b c a  sepmm ~ e n e x ~ a ?  O u e ~ u ~ e  a ~ n n u ~ y n y  ..( 
>*'ilc ee ~one6a~kifi, 3 H a R  OTHOUleHUe MaCCbI  KOAeC ( c n n o l r m b 1 e  ~ U C K H )  1 

I( M a c c e  B C ~ B  T e n e x m i .  

~ o ~ a 3 b I B a e h 4 ,  'iTO r r p u r ~ ~ o f i  'JOZIBJIeHBIR YCKOPeHHH BBILSIeTCR b 
~ s a a ~ c n e f i c ~ ~ t r e  m a p m a  c n p y r K h 4 K  T e n a M a :  

I. ~~:16.?rrxa M a m i m  K u a p u K y ,  nexamew H a  crone, y6ex- 
.7aeMCR, S T 0  TOT HaZIUHaeT nEUr€iTbCH C YCKOpeHUeM. 6 

2. Eocne c K a T b n E m a p  c H a K n o H H o r o  xcno6a m a p u K  K a T u T c a  
co C T O J I ~  p a b a o M e p a c  a n p ~ ~ o n u ~ e t i n o .  Ecm xe ~ 6 n u e a  T p a e K T C b  

pUU UIapkIKa P a C n O n O X H T b  MaTHUT - T p a e K T O p u a  HCKpHBIsnsreTCa. 

Bonpoc 8. K a K  MeHSIIOTCH B e m r H H a  K H a r r p a s n e H u e  c~opol .  
cru r u a p H K a  B n e p B O M  a BTOPL'M o n b r r a x ?  Kyna H a r r p a s n e H o  ero 

86 .  Baau~oneficmrre ~ B Y X  T e n e x e K  

C 

n o K a 3 b J B a e ~ ,  l r T 0  COOTHOllleHU6' M e i K M  J'CKOpeHARMU B38UMO-- 

nefic~~yrouax T e n  H e  3 a B u c a - r  OT xapamepa ~ s a u ~ o n e f i c ~ ~ u a  a on- 
peneJ IReTCFI  @ O O T H O ~ e H H e M  M a C C  3TUX T e n .  O l T b 1 ~  nORCHReT llOH.4- 

T U e  " M ~ C C ~  T ~ J I ~ "  H n 0 3 B O K R e T  BBeCTU XapBKTePUCTUKY B 3 a P ' 1 1 L  

~ ~ ~ ~ C T B H R  - CHJQ', PaBHyIO npOU3BeneHMW MaCCbI H a  YCKOpeHUe - . "a, 
+ ~ J I x  TeJ I eXKU C YCTaHOBIIeHHbIMH H a  HUX 3ITeKTPOnBUFaTCJIR- 

MU C o e n u H e H b I  H U T ~ I O )  a a ~ p e n n e ~ ~ o f i  H a  B a n a x  nsrrra~enefi. fipu 
BKnlOSeHUU J l ~ ~ r a ~ e l a e f i  HHTb  H a M a T b I B a e T C R  H a  BaiTblrH T e n e X K U  

c6.?uxa1o~ca, O ~ ~ o u r e ~ u e  y c ~ o p e ~ u f i  O n p e n e n a e T c R  no o T H o m e H u m  

~ ~ C C T ? R H M ~ ~ ,  ~ 0 f i n e H l i b l X  T e A e X K a M H  no B C T P e r R  ( H B Z I ~ E ~ H ~ I ~  n0- 
TiOXeHUSI T e n e X e K  E T O r K a  BCTpe '4H O T M e S a m C R  @ I B X K ~ M A ) .  ODU- 
HaKOBbIe  Tene lKKH npOXOnRT OnHHaKOBbIe paCCTORHUE! He3aBR!'Wba0 

OT T o r o ,  p a 6 o ~ a m  ~ r u  06a n s u r a T e n a  u w  onaa, a T a K x e  OT nc- 

~ H ' I U H ~ I  n o n a B a e M o r o  H a  n s u r a T e n u  H a n p a x e H u R .  T e n e x ~ u  paanrrs- 
H ~ I X  M a c c  ( ~ a  O ~ H Y  u 3  T e n e x e x  y c T a H a B m B a e M  rapro) nauxyrca 
C p a 3 H b I M H  IT0 B e n U S U H e  YCKOpeHUHMK, HO I3 B BTOM CJ ly ' 4ae  OTHO- 

r u e H u e  n p o f i n e x i ~ b ~ x  p a c c ~ o m u f t ,  a c n e n o s a T e n b H o  u y c ~ o p e ~ u f i  
H e  ~ ~ B H C H T  OT p e x a M a  p a 6 0 ~ b 1  nsura~enefi.  

B a p u a ~ ~  onbrra; n B a  S e l a o B e K a  H a  n B y x  T e n e x K a x  n p a T a r a -  

Ba IoTCR npyr K npyry n 0 C p e n C T B O M  K a H a T a .  n n s  nOnyYeHHR pa3- 
~ H S H ~ I X  M a c c  H a  01lny u 3  T e n e x e K  C T a H o B u w R  eue o n u H  Y e n o s e K .  

~ ~ M O H C T ~ U ~ ~ ~ T C R  C p a B H e H U e  M a C C  T e n  no H3YYeHHiO B 3 a u -  

M O ~ ~ ~ ~ C T B U S .  M e m y  nBYMR IUapaMU,  ~OUBeLUeHHblMH H a  HHTIIX, 3- . 
x a ~ a  n p y x u ~ a ,  y n e p x u ~ a e ~ a ~  H R T ~ I O .  npu nepemra~sa EUTU ma- - 19 . 



PbI paCTanKHBBIOTCB ?i WBC?$~T~H)T DnUHaKOBbIe  no BeJTKSHHe CK- 

POCTH, 0 9 0 M  C y n B T  no OnKHaKOBbIM Y r n a M  OTKJIOHeHHR HUT& 

mlleeC8. B b I 8 0 ~  M a C C b I  l l l aPOB OnUHaKOBbI. 

~ P H M ~ M  MBCCy O n H O r O  U 3  LIIaPOB 38 BTaJIOH M a C C b I  H 3€lMe- 

HHM B T O P O ~  uap n o B b l M ,  Tor0 XI? peahiepa H u B e T a .  Bonpoc K 

a y n ~ ~ o p ~ u  - m~ O U ~ H H T ~  M n c c y  more uapa? H a b n l o n a e u ,  rTo 
n p l r  p a c T c r m H s m H H  npyxnnos H O B ~ I R  M a p  OTKJIOHP~TCP H a  =am- 
T 0 n b H O  60nbLUUR Y r O n ,  q e M  ' B T ~ J I O H H ~ ~ ~ .  B b I B o n :  M a C C a  HOBOT'O 

U B P a  U B H b l l l 0  MaCCbI  'BTBJIOHHO~O'. ~ o R c H H ~ M ,  r T 0  B I I P O B e p K e  

ero ymepxnewie H e  H y x n a e T c R ,  n o c K o n b K y  o m o l u e H u e  M a c c  yc- 
T a H a W I U B a e T C R  repe3 OTHOLLTeHUe y c K 0 p e ~ U f t  no 0npenene~am.Bsse- 
II IHBaP 3 a T e M  BTK LUapbI H a  IlPYXUHHbIX B e C a X ,  MbI  K p O B e p R n U  6b1 

3 a ~ o ~  I'y~a, HO H e  O m o u e H U e  M a c c  ruapoa. 

19. r D a n ? r U p o B K a  n U H a M 0 M e T P a  - + 
n o ~ c ~ r r e ~ c ~  o n p e n e n e H a e  c a m 1  ( F = m w )  v ee a a M e p e H H e ,  

c o o T s e T c T B y m u e e  e T o M y  onpenene~am(l31,  c ~ p .  5 1 1. Tenex~a c 
YCTaHOBneHHbIM H a  ~ e f i  n U H a M O M e T p O M  LIBUXeTCR YCKOpeHHO 6na- 
r O n a D R  HUTU, ~ P U B R B € ~ H H O ~ ~  K n U H a M O M e T P Y  A H ~ T R ~ H B ~ ~ M o ~ ~  ABU- 

r a T e n e M .  ~ o K ~ ~ ~ H u R  U U H a M O M e T p a  C p a B H H s a e M  C YCKOpeHUeM 

Tt2neXKU. n n R  OueHKU yCKOpeHUR.UBMepPeTCR (C IIOMOUbKJ MeTpO- 

H O M ~ )  B p e M R  Q l O X O X n e H U R  $UKCU~OB~HHOT'O  PaCCTORHUR C MOMeH- 

Ta H a g a n a  n s a x e H u n .  

Bon~oc.  K ~ K  U 3 M e H U n o c b  y c K o p e H u e ,  ecrm y K a B a H H o e  BPI+ 

MR Y M e H b U U n O C b  B ma pa3a? 

20. B b ~ n e p r u s a ~ u e  c K a T e p T u  u3-non cocvaa c  ono oft 

~ ~ M O H C T ~ H ~ ~ ~ T C R  COOTHOLLIeHU2 M s W y  n P U P a U e H U e M  U M -  

-;ynbca T e n a  s a M n y n b c o M  c u n b I  A,G = F g t  . 
E C ~ H  ? K a T e p T b  TRHYTb  M e n n e H H O ,  COCyA 5 e p e M e U a e T C R  Bh4€?- 

.=Te C H&. n p U  P e 3 K O M  B b I A e p r U B a H U U  C K a T e p T U  C O C y n  O C T a e T C R  

iTPBKTFJ9eCKU H a  M e C T e  B C n e A C T B U e  M a n o r 0  . n n R  6 o n b r u e f t  

+~KTUBHOCTU COCYA pacnonaram H a  K p a m  c T o n a .  

21. O ~ ~ I T  c a H e p u u e f i  rapa 
4 - 

~ ~ M O H C T ~ H ~ ~ ~ T C H  COOTHcLUeHUe bp =Fbt . K ~ R X e n o f t  r H p e  

nPHBR38HbI  R B e  OAUHaKOBbIe HUTU, H a  0 ~ ~ 0 f t  U 3  KOTOPblX O H a  TIOA- 

20 

B e l u e H a .  Ecrm T-T~ BHUB 3a BTOPYIO  HUT^, TO 06phmae~ca sepx- 
HSIS H K T ~ ,  T a x  K a K  cuna ee H a T R x e H a R  6 o n b r u e  H a  senuquny seca 
W P H .   PA P e 3 K O M  P b I B K e  BHU3 r U P R  O C T a e T C R  H a  M e C T e  A PBeTCSI  

HUXHRR H U T b  - M a n  U M n y n b C ,  c o o 6 ~ e n x b ~  rape 3a ~ a n b r f t  U H T e p  

B ~ J I  s p e M e H s  d t  . 
3anaSa. no UBBeCTHbIM M a C C e  r U p H  m , K O S ~ H U H ~ H T Y  YR- 

p y r o c T u  sepmefi H a T a  k u npenenb~oft cune H m R x e H U R  T HA- 

TU U M n y n b C ,  K O T O ~ ~ ~  M O H O  C O O ~ U A T ~  r U p e  6e3 Y r p O 3 b I  o6pbma 
B e p X H e f i  HUTU. 

M c c n e q y m ~ c ~  3aKOHOMepHOCTU y I I p y r 0 f t  n @ o p M a ~ u U .  K Rpy-  

x u H e ,  C H ~ ~ X ~ H H O ~ ~  ru~ano i  A y ~ a s a ~ e n e ~ ,  n o a s e r u u s a m T  onua, naa, 
1 T P U  OAUHaKOBbM rPY3a U ~ ~ ~ X A ~ I O T C R ,  rT0  P a C T R X e H H e  ~ P Y X U H b I  

r rpOnOpUUOHaJIbH0 K O n U S e C T B y  nOnBeIUeHHbIX rpY3OB:  K ~ X A ~ I ~  A h  

ll~~TH€f'l'enb~bfi r p y B  B b I 3 b I B a e T  C M e U e H H e  y K a 3 a T e n R  H a  O m 0  U€- 

n e H u e  urKanb1. B ~ I B o ~ :  npa M a n b I x  ne@op~awax B b I n o n H s i e T c a  sa- 
KOH I 'yKa. 

Y B ~ ~ U ' ~ H B ~ F I  KOJlUreCTBO nOnBeIUeHHbIx  r p y 3 0 B ,  ~ a 6 n m i ? . i ~ h n  

. S T 0  K a X n b ~ f i  Q Y 3  C T a n  A a B a T b  M e H b I U e e ,  S e M  B H a S N I e  OnblTt l ,  .vU- 

nLTHeHHC? ITpYXHHbI, T .e .  6onburue A ~ $ O P M ~ I I U U  ~ e J I U H e f i 1 b l .  

3 a ~ e ~  MOHO onpenenam sec n p o a s ~ o n b ~ o r o  T e n a  B enaeu- 
uax seca n e p B o H a s a n b H o  u c n o n b a o ~ a ~ r u u x c ~  r p y s o ~ .  

Bonpoc. MOMO JIM A 3 M e p e H A R  B e C a  ACI IOI lb30BaTb  06- 
n a c m  ~ e n u ~ e k o i  ne$op~auu?i? 

P ~ c c M ~ T ~ U B ~ I O T C R  H e K O T O p b I e  C B O ~ C T B ~  C U n  T p e H U R  U cnoco6 
4 onpeneneaua ~ o & $ a u u e ~ ~ a  T ~ ~ H U R .  E p y c o ~  ~ n a n y ~  ~a ~ a ~ n o ~ ~ y m  

n o c ~ y  u non6upam~ yron H a K n m a  d , npu KOTOPOM 6 p y c o ~  Cr>-. 

C K a n b 3 b I B a e T  C ~ O C T O R H H O ~ ~  CKOpOCTbH). ~ O C T ~ B U B  H a  ~ P Y C O K  IT- 

4 pm, y6exnae~cs3, r ~ o  DTOT yron n p a ~ ~ u ~ e c ~ u  ~e H ~ M ~ H U ~ C R .  OT- 
cmna c n e n y e T ,  STO cuna T p e H u R  i r p o n ~ p ~ ~ ~ ~ a n b ~ a  cune HopManb-  

H O r O  AaBJIeHAR U MOXHO BBeCTA KOS~#~AUH~HT TPeHAR & , 
Bonpoc. L I o r g x ~ ~ e  c o o m o r u e H e e  9 d =  k . 
Y B e n U ' 4 u ~ a ~  Y r O n  H a K n O H a  JlOCKU, H a r U H a R  OT r O P U 3 0 H T a J I b -  

H O ~ O  n o n o x e H u s ,  H a 6 J I m n a e ~  a s n e H a e  aac~orr: nocne T P O m H U R  c 
M e C T a  6 p y c 0 ~  n B U X e T C R  YCKOPeHHO, ClIeAOBaTelIbHO,  MaKCUMaJIb-  

H a R  C U n a  T p e H U R  IIOKOR 6onbrue CUnbI  T p e H U R  CKOJIbXeHUR. 



~ ~ M ~ H U B  ~ ~ Y C O K ,  y6enaae~cs  B 3BBRCRMOCTU KOW#@UIIHBHTB 

T p e H u s i  OT CBORCTB no~epxnoc~ef t  T e n .  

11. lMepHclT(:H HeC YCKOpeHHO ~ B H ~ ~ e r O C S l  Tt?JIa. M~IHTHBK 
M a ~ c ~ e n n t i ,  ynepncaeae~b~s H u T b m  B ~ O ~ ~ S I T O M  n o n o x e H u u ,  ypae- 
HOBellIeH HR pb1Ya)KHbM B e C a X ,  n p U  n e p e X U r a H u H  HHTU MaXOBMK 

MaRTHAKa H a q U H a e T  Or ryCKaThCP C YCKOpeHUeM, ki B e C b I  nOKa3bIBa-  

kJT YMeHbLUeHUe er0 B e C a .  n p ~  nBUXeHUH MaXOBUKa B B e p X  (HUTU 

MBSITHUKa HBMaTb1BaK)TCR H a  B a n  MBXOBUKB) YCKOpeHUe  T I O I T p e H e -  4 

MY H a r r p a s n e H o  B H K ~  u B e c  M m T H u K a  norrpemew M e H b m e ,  ZreM B 

COCTORHUU TIOKOR. n p U  ~ O X O X n e H U U  H K X H e r O  llOJIOXeHAR M e H B e T C B  

H a n p a n n e H u e  c ~ o p o c ~ u  M a x o s u K a .  B moft 0 6 n a c ~ u  MBXOBUK UMS 

e T  6onbrrroe y c r t o p e a u e ,  H a r r p a B n e H H o e  ssepx,u s e c b l  n o ~ a 3 b m a w r  

p e s K o e  y s e n u r e H u e  seca. flna p e r u c T p a u u u  seca npu c n y c K e  u 
I IOn 'heMe  MBRTHUKa PbIBOK, B O ~ H M K ~ I O L U K ~ ~  n p U  IIpOXOXneHHU H U X H S  

r o  nonoxeuua, r r p u x o n a T c a  n e ~ n @ u p o a a ~ b .  
B O ~ I ~ O C .  n o c ~ p o f i ~ e  ~ P ~ @ U K U  3ElBUCKMOCTU YCKOpeHPia MBRT- 

H u K a  A ero seca OT B p e M e H u .  3anara p e u a e T c a  TOYHO B p a M K a x  

c T y n e H r e c K o r o  K y p C a  n u H a M u K u  B p a u a T e n b H o r o  ~ B K X ~ H U R ,  ecnu 
U U a M e T P  B U a  MaflTHUKa MHOrO MeHbLUe UIlUHbI ~ u ~ e f i ,  H a  KOTOpbIX 

OH UOUBeLUeH. H a  UcuIHOM a T a n e  M O H O  OT'PcuIKSUTbCR K a q e C T B e H -  

HblM O n u C a H u e M .  

2 5. O ~ ~ I T ~ I  co C B O ~ O ~ H ~ I M  n a i i e H u e M  T e n  ( O ~ ~ I T ~ I  H. A, ~ I O ~ H M O B ~  1 

~ I ~ o K ~ ~ L I B ~ ~ T C ~ ,  YTO CBO~OUHO naiiamuue T e r n  H a x o u s T c R  B 

COCTORHUU HeBeCOMOCTU U neMOIICTpUPYeTCR n O B e n e H l i e  M e X E i H k i q S  

CKBX CUCTeM B 3TUX YCIIOBURX. k i c c . ~ e n y e ~ b l e  CHCTeMLI p a s M e u l a -  i 
-OTCR H a  nome, ~ o ~ o p a a  , c K o n b s a  no H a n p a s n a m u u b t ,  r r a n a e T  c 
BbICOTbI 6 M B n O n b  nuue~ofi CTeHbI  aYnUTOpKK. 

2 5.1. n a n e ~ ~ e  nUyXUHbI,  O T T ~ ~ K B ~ ~ M O ~ ~  r p y 3 O M  C V K a 3 a T e -  

JEM. n i j H  ~ , e n o n B ~ H o f i  nOCKE n p y X I 4 H 3  p a C T H H y T a .  korna 2 0 C K a  - 4 
H a s m a e T  n a n a T b ,  r pys  n e p e c T a e T  p a c m r u s a n  n p y m t r r i y .  B b m o ~  

B e C  T p y 3 a  P a B e H  HynIO. 

25.2. nane~ue ~ a a ~ ~ r r ~ a .  n o c ~ a  ~ a r ~ ~ a e ~  n a n a ~ b  npu n ~ y x  -S 
! 

cocrostrnsxx p a a ~ e u e ~ ~ o r o  H a  ~ e f i  ~o.?a6~rromeroc~ UaErHKKa:  B MD- 

MPXT na~60.7b~uero OTK!ZOAeHUH MiiRTHHICd UXU B >1C>'x4txHT 'IpOXOX- 

IleEITFI 'd.%?TISI?Y.E! EOXOWeHII.4 FARHOBSC'llfl. !?I lIeGBOhl c'l.yrde OTKnO- 

~2 i 
I 

H e H U e  M S I T H U K a  O C T a e T C R  IfeU3MeHHbIM WIPB TIaJleHUU nOCKB, 80 

BTOPOM - MaFITHBK PaBHOMepHO B p a U a e T C H .  

O ~ % R C H ~ H U ~  nonea~o n a T b  B n ~ y x  c u c T e M a x  o T c r e T a :  nab- 
p a ~ o p ~ o f i  u csaam~ofi c nananues noc~ofi. nepen n p o s e n e H u e M  

B T o p o r o  o n b ~ ~ a  u o n p o c u T e  c T y n e H T o B  rrpencmsa~b n o s e n e H a e  ~ a -  
RTHUKa. 

Bonpoc 1. ~ Y C T ~  n O C K a  n a n a e T  C YCKOpeHMeM C B O ~ O ~ O T ' O  

l r a n e e u a .  n o c ~ p o f i ~ e  r p a @ u ~  o a s u c u M o c T u  y c K o p e H u a  spamaromerc- 
CR H a  ~ e f i  MaRTHUKa OT BpeMeHi i .  Bon~oc 2. 6 y n e ~  JIM n O C K a  

1 l a n a T b  C YCKOpeHMeM c ~ o 6 o ~ ~ o r o  naneHHSl  npu CPaBHUMbIX MaCC&X 

ZOCKU H MSITHUK~?  TO 6 y n e ~  n B K r a T b C R  C TaKUM Y C K O ~ ~ H M ~ M ?  



I l e ~ m c ~ p u p y e ~ c a  coxptuieaue ~ e x m ~ s e c ~ o f t  eHepruu npu 
mtixenHu B none cun TIIIKWTU, c o n p o B o ~ a e M b ~ M  nepexonoM no- 
~ e a m a n b a o f t  eHeprua B KHHeTusecKym s i x e p r u m  nocTynaTemHoro 
m u n c e a u s  u o6pamo. 

MSTHHK ( rpy3, R o ~ ~ s e L [ r e H H b l #  H a  HKTK) OTKnOHEIKrl', ROnHU- 
MaR rpya H a  HeKOTOpYIo BbICOTy H (PUC. 4). U 0TIIYCKaK)T. npU 
n a n b a e f t u r e ~  neuxeaua rpys cnoea nomuMam H a  ~y xe B ~ I C O ~  
He3aBHCUMO OT ~$OPM~I TpaeKTOPHH, KOTOpaR BaPbHpyeTCII IIYTeM 
ycTaaoB- n l ; e m ~ c m u r r  ( c ~ e p x e ~ b ,  o r p m u r u ~ a m u r a i i  n B u x e H u e  
HHTU),  HB HeKOTOPOM PaCCTOIIHHU h O T  HKXHeT-0 nOnOlKeHUII 

rpyaa. Bomoc 1, l J o m ~ ~ e r c r r  n u  rpya H a  n p e m m m  B ~ I C O T ~ ,  

eCw h = wz UnH h nk ? 0 6 c y n u ~ e  nnR 9 T O r O  C J I y s a R  BbInOn- 
HeHua o a s c o a a  coxpmeaus eaepruu. Bomoc 2. H a t k n u ~ e  nuana* 

H ~ I  ~ H ~ S ~ I I K R  h , nm KOTO~~DE:  a) rpya caoBa nommMema no 
BbICOTbI H; 6) V Y 3  COBepLllffT I I o ~ M ~  0 6 0 ~ 0 ~  B O K V  CTep)I(RS. 

H a 6 n m n a m ~  nepexon n o ~ e m u @ m ~ o 8  eHepwa B l c n n e T u r e c x y r o  
a n e p r u m  BpauaTenbHoro n B u x c e H K s  u o6pamo. M m m a x  ( ~ a x o ~ u x ,  
n o a s e u r e x i n b n R  H a  nByx waTra r ,  HaMoTambIx  na ero Ban) nepuow- 
secKu 5rrycxaems u CHOBB nomaMaem nowti Ha n p e m m n  sbr-  

b C O T .  

Bomoct O u e a ~ ~ e  c o m o r u e a a e  M e w r y  eaepmnm nocqna- 
T ~ T I ~ H O ~ O  u ~pama~enbnoro  n~uxeasa, ecm n u a ~ e ~ p  sana B 

2 0 pas M e n b r r r e  nuaMeTpa MaxoBHsca.  

n o ~ e ~ u ~ a n ~ a a r r  a n e p r u r r  nepexonHT B e H e p r n w  cnomoro (no- 
cTynaTenbHoe nmoc s p a u x a ~ e n b ~ o e )  nBHxeHuR Tena. U l a p a ~  CK+ 

T b I B a e T c r r  c B ~ I C O T ~ I  h (PUC. 5) no nopome, s b ~ n o m i e ~ ~ o f t  B 
4 o p ~ e  ' ~ e p m o f t  ne~m', H trpa nocTaTomo d o n b u r o i t  sewme h 
npo6erae~ B C ~  nopox~y, H e  o ~ p b r n a ~ ~ c b  OT H e e .  

B O ~ O C ,  C ~ ~ B H H T ~  3 H a s e H K S  /& , ~eo6xonahib1e nns npo6e- 
rams ~ O P O X K U  B CJIYSBSIX: a)  nopoxma a6com0mo r n m x m ; 6 )  ma- 
pUK KaTHTCH no nOpOXKe 6e3 tIpOCKaJIb3bIl3aFlHS. ~ ~ B U C S T  IIU BTH 

enasems OT U u a M e T p a  r u a p a ~ a ?  



f l e ~ c m c ~ p ~ p y r n ~  uenorxy n p e ~ p a I u e ~ u f t  mepruu: n o T e H u u a n t i  

nan B mane THXOCTU - W H O T H ~ P C K ~ R  - B H O ~ ~ U R  yrrpyroR n.b,op 
MAIIHH - K a l l c v r n a l r ~ r K n u  - no- ro~I I IuAn l , l I t l u  1s rronct T S I X ~ ~ C - ~ .  ( ~ ~ I I J I I -  

HVR I I I ~ ~ ~ H K ,  ync q ~ x u t r t l t s u n c  Acrr ~ l I t 3KTlJOM8rHUTOM,  r l pu  H ~ I K ~ ~ ~ ~ O H U U  

M a l X H T A  ITBULiBT, ~ U A ~ P ~ T C I I .  06 YIIpYr'YIO KJIHTy ( C T ~ K ~ O  H m  ~ T a n b ) ,  

n o n n p b m s a e T  no npemeil B ~ I C O T ~ I  H W u m n a e T  K B H O B ~  BWIIO- 

r eHHOMY MaT'HHTy. EcJIU MaT'HHT H e  BKJlloS€iTb# BbICOTa nOnnpbIT'U- 

B ~ H H R  n o c T e n e H H o  y M e H b r u a e T c a .  Ha6mne~ue yno6ao B e c T u  B 

npoemuu. 
Bomm, Y~awcu~e B o a M o m b I e  K ~ H ~ H  n o T e p u  ~ e x a ~ a r e c ~ o f t  

e H e p m u  mapara. 

Ha6mnae~  n e p e X 0 A  p a 6 0 T b 1  CHlTbI TpeHHH BO BHYTpeHHloW 

mepram T e n a .  Tpy6~a. C o n e p x a l s a a  ~ e 6 o n b l r r o e  K o n U r e C T B o  B o n b r  

U m  &Upa,  YCTaHOBneHa  H a  Ba- S n e K T p O M O T O p a  K 3 a K p b I T a  n p o 6  
K0fi. n p U  O~IKUMBHHH B p a ~ m ~ e f i ~ R  T P Y ~ K H  UepeBZIHHbIMU KOJIO* 

K a t m  B o n a  ( aijnip) a a ~ u n a e ~ ,  H npo6~a  B H c T p e m s a e T c a .  

n p U  B p a U e H U U  py'I~0fi nHHaMOMaLUUHbI 'C ~ T O U K J I ~ ~ ' I ~ H H O ~  K H e #  

n a ~ n o B  ~ a 6 n l o n a e ~  uenorzcy rrpe~paue~aB a ~ e p r u u :  M e x a H u r e c K m  

pa60~a  - 3 H e p r H H  9JIeKTpOMat 'HUTHOrO n O n R  - B H Y T p e H H m  3 ~ e p  
r U H  HUTU n a M n b I  - BHeprUzI  M ~ J I J W ~ H U R  - BHYTpeHHaR SHepFUZI OK- 

py xawuux n a M r r y  T e n .  

Bonpoc, Y~axttrr~e o6nac~u  n o r t a n u s a u u n  ynoMar Iy - rb lx  BHnOB 

a H e p r u u .  

BoITPOC 2. ~ o K ~ X U T ~ ,  4 T O  WIPB MalTbIX OTKnOHeHUHX LUaPUKa 

cn. nonoxeeua y c ~ o B s u ~ o r o  p a B H o s e c u a  nefic~~ylolnue H a  H e r o  cu- 
n b I  HOCST K B a 3 ~ y n p y r u B  X a P a K T e p .  

Bonpoc 3. npu a H T e p n p e T a u u u  o n b I T a  M ~ I  n o n M e p n e M  none 
CHJl T S X e C T U  C n 0 ~ ~ H L l U a n b I i 0 f i  S H e  Uef t  Uzm#h HeKOTOpbIM nOJ'Ieh4 

T'OpU30HTaJIbHblX C n n  C s ~ e p r H e A  flrx 1 = mg h ( ~  ' 

Ilo~axul.e, 'ITO: a)  n p o e m a H  H a  O C ~  X C Y M M ~ I  

cun,  - B C T B Y ~ H X  H a  u a p u K .  O n p e n e n H e T c R  

numb n p U  MalIOM yrne H a K n O H a  nOpOXKK K 

T p a e m o p u n  r u a p u K a  X e C T K O  s a n a ~ a  ( c s u ~ a e ~  l r r a p a K  "npusrrsa~- 
H ~ I M "  K nopont~e), n B u x e H u e  ero H e  U ~ M ~ H U T C ~  npu s a ~ e ~ e  nom 
CUJl T H X e C T U  y K a 3 a H H b I M  n O n e M  rOpU3OHTaJIbHbIX C a n .  

3 2.2. @ U H U T H O ~  U UH@UHUTHO~ UBUXeHKe. n o r t a 3 b I B a e M  3& 

B W C U M O C T ~  x a p a K T e p a  neuxeasa OT COOTHOLUeHKH M e m y  nowoB 
saeprueB T e n a  u rrry6uaofi n o ~ e ~ u a a n b ~ o f i  R M ~ I ,  a T a r t x e  Y C ~ O B E H  

lTpeOnOneHHH Te i lOM n O T e H U M a n b H O r 0  Gapbepa. Ecna U a p U K  O T q -  

2 7 



Mayuae~crr noeenenue H M l I y n b C a  ~ ~ M I L H ~ T O R  H' H ~ ~ ~ M K H Y T O ~ ~  

CHCTeM 8 3 8 ~ ~ 0 n e f i ~ T B y 1 0 r n H ~  T e n .  H p U  B b I c T p e n e  R 3  ITYUIKK, YCT* 

nomesaoR H a  T e n e n a c e ,  KeK mapan, T ~ K  R T e n e x K e ,  npaobpe~a- 
IDT HMlIyJIbCbS, tIOCSOnblly w o e  Ten0 B OTneJIbHOCTH H e  aBJIRe'F- 

ca aa~miymi! CRCT~MO~!. B c n e n c ~ ~ u e  mnofi M a c c M  mepane CKC+ 

p o ~ ~ b  ero S e q m T e n b H o  donbme ~ O P O C T H  T e n e x w .  CHc~ew 'cxa- 
pan n n m  ~ e n e x d  ~ o m o  c w i ~ a ~ b  s a ~ ~ a r y ~ o f t ,  H u ~ n y n b c  ee ~e I >  I 
nonxee a a ~ e ~ a ~ b c a .  IJpmaabxsee~ c f f e p a n  K T e n e x m e  A ~a6nmne-  
e M ,   TO nocne B b i c T p e n e  T e n e m a  u ceepan n o K o a T c a .  

B o n M T e  noprepmsaema ~ e ~ ~ o p n b n R  x e p t x T e p  H ~ n y n b c a ,  a 
T a K X e  TOT & K T ,  9 T O  DpK B ~ ~ H M o ~ ~ ~ ~ c T B H H  T e n  IIpOHCXOnUT, C T P O I  

ro  roaopa, me n p u o 6 p e ~ e s U e  u M r r y n b c a  BTKMU T e n a M a ,  a O ~ M ~ H  

H M n y n b c e M H  sm nepenaga a M r r y n b c e ,  T ~ K  YTO c y ~ ~ a p ~ b f i  UM- 

nymc coxpemema, a HMrrynbcbI  o ~ n e n b ~ b m  Ten M O ~ T  K a K  y s e -  
w 9 U B a T b C R  T e K  U Y M e H b U a T b C a .  

Tomury~ T e n e x K y  c y c ~ a x o s n e n ~ o f t  H a  ~e l t  nymrofi, coo& 
II t aeM e f t  HeKOTOpYIo Har IanbHyKl  CKOpOCTb, 3 a T e M  nPOH3BOnHM BbI- 

cTpen   enema npoeaxae~ m ~ o  B n e K T p o n a  p a a p a n H H K a ,  noma- 
ramuero roplo'iym c M e c b  B n ~ m ~ e ) .  

IJpa B b I c T p e n e  B H a n p a B n e H H u  m u x e H u a ,  T e n e x K a  O c T a n e B -  

wsaema (nm B T O ~  c o o m e T c T B e H H o  non6upaema ee H a . r a m H a R  

CKOPOCT~) - B e c b  H M n y n b c  T e n e m u  nepenaema caapany. 
~ P K  B b I C T p e n e  H a s a n  B03paCTBIOT II.0 BeJlUYHHe H M n y n b C b I  U 

CHapS?na U TeneXKU:  CKOpQCTb T e n e X K H  YBelMSHBaeTCEI, a CKOc 

P O C T ~  c H a p a n a  o K a a b m a e T c a  m a w T e n b H o  6onbure c ~ o p o c ~ s  TI+ 

nemu.  Onna~o, B C U ~  B e K T o p H o r o  x a p a K T e p a  twnynbca, C ~ M -  

MapHbrft HMtIYnbC O C T a e T C g  fIPe1KHUM. 

Bomoc 1. V e f t  U M n y n b C  6onbme no senuqune nocne B ~ I -  

c r p e i l a  ~ a 3 a n  - c H a p a n a  u rn  ~ e n e x ~ a ?  

npu smcTpene nepne~nuxynrrpso nenpasnenum muxema CSO- 

p o c ~ b  T e n e x -  ne M ~ H ~ ~ T C R .  B u  Ma~enae~ca JIR B 9 T o M  

cnyqee u~nymc C H C T ~ M ~ I  cnaprrn-  ene ex ace? noqeuy? Kyne n e  
n p e s n e n b l  npupmenm u M n y n b c e  H nomrarft R M r r y n b c  nocne ssr- 
crpena ? 

~ P H  BblCTpeJ Ie  C H e p ~ O M ,  l'lpHBII3BHHbSM K TBIIBXKB, CKOPOCTb 

et3 O C T a e T C a  KIpeXIieft, HB3BBHCHMO OT HBtlpBBlIeHHfl BbICTpeRB - 
erne pa3 y6emee~ca B COXpaneHHH H M r r y n b c a  a a ~ ~ ~ y m f t .  CKCTB- 

MM. B~PAELHT o n b r r a ;  x a q a n b H y m  CKOPOCT~ T e n e x K a  nonysee?., cra- 
TbIBMICb C H ~ K J T O H H O ~ ~  IVIOCKOCTH. 

B ~ K T O P H ~ ~ ~  X a p a K T e p  A M n y n b C a  A 3aKOHbI COXpEiHeHUR ZIM- 

nynbca anmocTpapyeTca npa 06cyxne~ua n B y M e p H o r o  n B u x e H a a  

. CHCTeMbI T e n  B OTnUYAe OT P a H e e  PaCCMaTPUBaBLUerOCR O p s I O M e p  ' 

HOP0 nBHXeHHB. 

Tenexxca t IOMeUeeTCR H a  HaKIIOHHbIe P e n b C b I ,  YCTBHOBneH- 

HbIe  H a  BToPOft  T e n e X K e .  B H a S a n b H O M  COCTOZIHAA BePXHRR T e n e x -  

K a  ynepxuaeema HUT~IO.  npu n e p e x u r a H u u  HUTU B e p x n a a  T e n e x -  

K a  CKeTbIB€leTcR, a HAXHZLFI ( C  peJIbcaMU) OTKaTbXBaeTCR no rOpU- 

s o H T a n m o M y  cmq  B r r p o T a B o n o n o m y m  c m p o ~ y .  
Bomoc 1, Coxpanae~ca nu a M n y n b c  c a c T e M b I  ~ e n e x e ~ ?  

C O X P ~ H R ~ ~ T C R  nA er0 IIpOeKIIUU H a  KOOpnUHaTHbIe OCU? BOTJDOC 2, 
Kyna H a n p a s n e H o  r r p s p a r n e H u e  a M n y n b c a  c u c T e M b 1  B rrpouecce c ~ a -  
T~IBELHHB? B O ~ O C  3. Hafina~e COOTHOLUeHRe h4eXFIJr l'lpOeKUUSMU 

c ~ o p o c ~ e f t  T e n e x e K  H a  r o p a 3 o H T a m y m  ocb a M e m m  uonynauu 
UX C K O ~ O C T ~ ~ ~ .  BOWOC 4. K ~ K  AJMeHRH)TCR L ~ ~ ~ ~ C T B Y ~ U U ~  H a  BePX- 

~ m m  T e n e x K y  c a n b I  npa n e p e x a r a H a a  HUTU? TOT xe BO~QOC OTH+ 

CUTenbHO BHerUHUX C a n ,  U~~~CTBYIOII IMX H a  CUCTeMY TeJIeXCeK. & 
npoc 5, Kyna H a n p a s n e H o  y c K o p e H a e  nepmeii  ene emu? 

n o ~ a a b r ~ a e ~  ~ o n u $ u ~ a u u m  p a c n p o c r p a H e H H o r o  M e T o n a  u3- 
MepeHUSI UMl'IyJIbCa A m  CKOPOCTU. ~ Y L U K B ,  nOnBeLUeHHaSl H a  TOH- 

KUX CTePXHSX,  lTpOU3BOnUT B b I C T P e n  B T'OPU30HTaJTbHOM HafIPaBJI+ 

HUB, n p H  @TOM nOJlBeC OTKJIOHSeTCS H a  ~ e ~ O T 0 p b I f t  Y r O n  d . 
Bonpoc 1. Onpenerm~e C K O P O C T ~  c H a p a a a  no U ~ B ~ C T H ~ I M  

M a c c a M  nylrrKu M A c H a p a n a  m , nnme  nomeca e a no A ~ M +  
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KIOMOlsbF3 KKg H a E a T b I B a e M  B T O P O ~ ~  T B R O ~ ~  Xe IUapKK E OTMe '3aeM 

M e n o M  H a r r p a s n e H u a  c ~ o p o c ~ e f i  l u a p u K o B  nocne ynapa. I l p u r m a n b r -  

B a R  K OTMBTKBM YT'OlIbHHK, y6emae~cg B OpTOrOHanbHOCTA CKO- 

poc~efi. Bapaaw O W T a :  UapUKK KaTIITCS no JIECT)' ~ O n K p ~ B a n b ~ ~ f l  

6 y ~ a r u  npa STOM T p a e K T o p u g  KX p e r u c T p u p y e w a  H a  n o n n o x e H -  

HOM H u x e  m c T e  6enoR 6 y ~ a r u .  
B o ~ ~ ~ o c .  Y K ~ X K T ~  B03MOlKHbIe Q l K S m b I  HeOPTOT'OHanbHOCTU 

C K O ~ O C T ~ ~ ~  OnKHaKOBbIX HepeJIRTUBKCTCKHX SaCTHU: a) &TOM BOU- 

p O n a  CTaiTKKBaeTCff C n O K O K B ~ M C H  C B O ~ O U H ~ I M  aTOMOM BOnOPOna; 

6) ITpOTOH p a c c e m a e T c a  H a  nOKOUBlueMC% CBO~OJVIOM npOTOHe. 

0 6 c y m a e ~ c ~  3aKOH COXpaHeHKR MOMeHTa K M l l y n b C a  B none 
UeHTpanbHbIX C a n .  n B a  rpy3a A K B   KC. 8), ~ ~ 0 6 0 ~ ~ 0  CKOnb- 

3 a ~ ~ e  no ~ O ~ K ~ O H T ~ J I ~ H O M ~  CTeplKHX), C O ~ ~ U H ~ H ~ I  p a ~ T E I ~ y T 0 f i  

npyxaaofl a y n e p m s a r o T c s  OT c 6 n a x e ~ a ~  H H T ~ H )  C. C ~ e p x e ~ b  no- 
M e u e H  H a  ner~ofl  p a M K e ,  cso6onno apauamueflca B O K ~ V  BepTu-  

~ a n b ~ o f i  OCH. ~ P U  ITepeXKraHKK HHTK TpY3bI C ~ ~ I U X ~ K I T C B ,  H CKCb 

p o c ~ b  B p a u e H u a  p a M K u  p e a r t o  y s e n u r a s a e T c a .  Cha~aa r p y 3 b 1  ~ a -  
TepUanbHbIMK TOrKaMEl K rrpe~e6perm M ~ C C O *  paMKK CO C T e p X -  

HeM, o 6 c y m a e ~  cnenymuue ~ o n p o c i .  

B O ~ O C  1, & ~ p a H K i l E ~ b  llll KMllynbCbI, S H e p r U g  K MOMeHT 

a~mymca r p y 3 0 ~  nocne n e p e m r a ~ u ~  HKTK? Borrp& 2. K ~ K  a 3  
M e H a n a c b  nmetbrarr CKOPOCT~ ~PYJOB?  Y ~ M  o ~ ' ~ s C H K T ~  yaemw+ 
H u e  c ~ o p o c ~ u  (c e H e p r e T u s e c x u x  noauuafi)? 
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I ~ O K ~ ~ W B ~ ~ T C S  H ~ O ~ X O ~ U M O C T ~  B B e n e H H S  CKJI KHepUUU L(nB 80- 

nOJ'b3OBaHHSI 38KOHOB H b m ~ o ~ a  B H ~ U H ~ ~ U U ~ J I ~ H O *  C E C T e M e  OTC9+ 

ra. npu a b I n e p r u a a t r u u  T e n e m u ,  ceaeambd! c ~efi  ~ a 6 n m n a ~ e n b  

i .BU~KT', KaK ~gxem~R rpy3 H a q a n  ' c~M.  P a u r a T b c R  no n i T a ~ $ o p  

M e  c y c K o p e n u e M ,  c o c ~ o m  c H e e  a c r p o x o ~ o ~  ynan H a  cnur. 
BHBOU: ecw seuu H a s u n a m  6 e r a ~ b  'cam", TO: a) M ~ I  H ~ O -  

n u m a  B ~emepuuanbno* c a c T e M e  o T c r e T a ;  6) xenaa n p a M e H a T b  

a a K o H H  Hbmma, MbI UOJIlKHbI BBOnUTb BOnOWKTenbHbIe  C K W ,  H e  
C B Z I 3 m b l e  C B ~ B U M O ~ ~ ~ ~ C T B U ~ M  T e n  K B 9TOM CMbICne $ U K T U B H ~ I ~ ,  

T.e .  c u n b I  uaepmu. 

J l e ~ o ~ c ~ p u p y e w a  n o s e n e H u e  T e n  B ~emepmanb~ofl C u c T e M e  

OTCSeTa ,  tIOKB3bIBaeTCR U ~ J ' I ~ C O O ~ P ~ ~ H O C T ~  BBeUeHUR CUn KHepUUU. 
npa y c K o p e m o M  n B u x e H u u  T e n e x m i  p a B n o s e c n o e  nonoxenue OT- 
B e C a  OKB3HBaeTCR HaKJLOHHbIM. 0 6 ' b ~ c ~ e ~ u e  U a e T C S  B n B y X  C U C T S  

M a x  o T c g e T a  - mepuuanb~ofl H neu~epuuanb~ofi .  B~IBOG n w  uc- 
IIOnb3OBaHKR 3aKOHOB H ~ I ~ T O H ~  B H ~ U H ~ P U H ~ J I ~ H O R  CKCTeMe OTC9e- 

1 T a  C n e U y e T  BBeCTK CUnbI UHepKUK, H a I I p m J I e H H b I e  ITpOTu80ITOnOX- 

HO YCKOPeHKIO CUCTeMbI. 

Bonpoc. K ~ K  n a R T u  sec T e n a ,  H a x o w u e r o c R  H a  T e n e x m e ?  



I . i a y l ~ a e ~ c ~  ' ~ H O ~ O U H O ~ "  nanxeaue Ten B ~ e u ~ e p u u a n b ~ o f t  cu- 
( 3 , w ~ e  O T C ' I ~ T A .  ~ O R C H S ~ T ~ R  scKpusneHue nyra cseTa B none TH- 

r O T e H B R  U CEf?HRbaf?K'R BeJTU'iIfHa 3TOr0 U C K p U B Z e H K R .  

M3 Y C ' P C ~ H O B ~ I ~ H H O ~ ~  da l'enC?XK€! nrUKii CTpenRWT nBaXnb1 B 

HanpiisncHcru, nepneHnuKynapHoM HaupasneHuro U B K X e H M H  TenexKu: 
nepstlft pan, Korna Tenemca noKouTcsi, e ~ o p o f i  - Korna TenexKa 
muxe?.cn c ycKopeHueM ( n o n ~ ~ r ~ ~ a e ~ c s i  3a H U T ~  p y ~ o f i  urn ~ B U -  

r a ~ e n e ~ ) .  npu BTOM cHaljHn nonanaeT B pa3wq~b1e TorKu wlue- 
Ha, ~CT~HOBJT?.HH!~~~ Ha TOR XE! Te.?eXKe ( ~ H a p H n  nOKPbIT K P B C K O ~ ~  

II. OCTaBJIFIel C;lenbI Ha M M I I I ~ H H ) .  

n H ~ ~ H ~ ~ u u € L ' I E , H o ~ ~  CHCTehle o6a~c~seh.i  pe3ynbTaT JleficTBUeM 

C U n  U H e p I I U U ,  B R H ~ P u P I ~ J I ~ H O ~ ~  - PaCCMaTPKBaR OTHOCUTeJibHbIe 

nepeMeruetIm cHapRna u Tenemu: no u 3 s e c ~ ~ o f i  ( n p s ~ o n u ~ e f i -  
H O B )  TpaeKTOpWU CHApRna B ~Hepu~alIbHofi C M C T e M e  H a X O n K M ,  C 

riOMOIUbI0 TanUneeBblX ITpe06p€l30Ba~~fi, TPaeKTOPMKJ B H e U H e p U U -  

aJIbH0fi C U C T e M e ,  C B R ~ ~ H H O ~ ~  C ~e I Ie~K0f i .  0 6 a  ITOllXOna IlpUBOnRT K 

K ~ H B o ~ u H ~ ~ ~ H o ~ ~  (napa60nurec~ofl) TpaeKTOpKK CHapRna OTHOCu- 

Tenwo TenexKu . O u e ~ w s a e ~  panayc npeewmbr Tpaemopss: R=$: 
3aMe9aSI, rITO PaCCyXUleHuR, ITpOBeIleHHbIe B U H ~ ~ U U ~ J I ~ H O ~ ~  

C W C T e M e  OTCrIeTB, rOnRTCH H e  TOnbKO UnH CHapHna, HO U nnH CB+ 

TOBOFO MMnynbCa, rrpuXOnuM K BblBOW 0 K ~ U B O I M H ~ ~ ~ H O M  PaCw- 
CTpaIieHKU CBeTa B HeuHep~UaAbH~fi C U C T e M e  OTCreTa R ,  C.IenOBa- 

Te.7bH0, B none TRT'OTeHHR. - 
Boapoc 1. Bbrrucsru~e PanUyC KpUBU3HbI rOpR30HTaJIbHOT'O 

,?yra c s e ~ a  ~ 6 n u s u  no~epxrroc~u 3 e ~ m .  Bonpoc 2 .  Mcnonb3yn 

aCTpOHOMlf'WCKHe naHHbIe (panuyc O P ~ U T ~ I  3 e M l k l  1,s 10 l1 hi, pa- 
nrIyc Comua 7,0* 108 M I ,  oueHuTe yron oTKnoHeHaR .vra  CeeTa 

rrpu rrpoxoxnesuu ~6nu3u Comua. 

OnbIT, ~ o ~ B o J ~ S I W ~ U H R  rrpOneMOHCTpWpOBATb PrCnOiIt3OutilIUe BK- 

RUBfl~CIl'~I~0CTH C11.7 TZII'OTOHHH II. CHJl H l I e p U H H  I3 PeIIIeHHM @li3119e- 

CKUX 311nllal, nOMO'il. C'rynOlfTahi O C M ~ I ~ : I L U T F I  llOBE!QClWC? Te7 D HC3- 

HHOpUHtlnMIbIX CWCT€?hltfX o'rCqeTfi, a T a K X e  CpaBtIiiTb FeUC311tiR 3A- 

naqu B unepunanb~ofi u ~ e ~ ~ ~ e p u r r a n b ~ o f l  cucTeMax onqc4ru. 

B onbwe o6~npyxuvrnaeh.1, s ~ o  npu c~erbi~\&lrwu Tene:xuu pan- 
HOBeCHOe I IOnOXeHUe  O T B e C a  OKQSbIBBBTCP n€?plICIi~l'nKYJI~!ihIhi H+ 

--+ 
K ~ O H H O ~  ~ ~ O C K O C T U ,  T.e. napennenmbm CHnP peaxnw /k HamoIi- 

~ o f i  nnocKocTu H B  Tenemy. 
O 6 a a c ~ e ~ u e  B HeuIiepuuanbHoLt cucTeMe owre-ra. B O T C ~ T -  

cmue onopbI Tenema C B O ~ O ~ H O  narae.r__u o.rsec Haxo&!.rrcR B co- 
CTORHUU ~ B e ~ o M o c T u .  Cnna peaKuucr N w o 6 i i a e ~  TencxKe yo-  
KopeHue M=N/P ( M - Macca TenemKA B M e c T e  c oa-eecohf), 

 TO, c m03uu~fi ~ a x ~ n ~ r u e r o c ~  Ha TanemKe ~a6rnwna~enrr, eKsliRa- '-+ 
n e H z O  V ~ U I ~ ~ e ~ ~ ~ "  nOnH C U n  TRTOTSHWH C HaITplPHKrHHOCTbW 9 A 

=- W = - O T B ~ C ,  OreBkinHO, yCTaHOi3HTCSl B n O n t  IWKTOpEi 

H I I U  6 y n e ~  K o I I ~ ~ ~ T ~ c R  ~6nu3u  BTOrO nonoxeHua. 3 -  
~ ~ % R c H ~ H M ~  B ~ ~ e p u a a n b ~ o f l  cucTeMe wrcre~a.  r i y c ~ t  fit - 

Macca rpy3a omeca n T - cuna HaTRxeHua H W T K ,  na ~ i o r o p ~ i i  
BUCUT BTOT w. Y P B B H ~ H K H  n K H a h 4 H K W ,  9aIlBCC2HHbIP Urfrl T~C~IC-YiXU 

U nJlR rPY3A AMelOT Run: 
~ v f = ~ g ' + P ,  



Borrpoc. Ormrnu~e nosenesue luapu~a npu pac~pysusarruu 
n n a ~ 4 o p ~ b 1 ,  e c m  npyxusa saKpenneHa TaK,  TO np!? ocTaHosnes- 
~ 0 f i  I-InaTbpMe UIapUK HaXOUUTCH Ha OCU BpaLUeHUR ( P U C .  9 ,6 ) .  no- 
KamTe, YTO npu orrpenene~~ofi  c ~ o p o c ~ u  BpameHuR rrrapuK Ham- 
nUTCR B COCTOZIHUU 6e3pasnus~oro  paBHOBeCMR Ha n r o 6 o ~  PaCC- 
ZIHUK OT ocu apamesus. 

Mccnenye~cR 3aBUCUMOCTb ue~Tp06eXtIOfi CUnbI HHepUKM OT 

c ~ o p o c ~ u  BpaueHuR a paccToRsua OT ocu spameHun. O n u ~  O T B ~ C  

YCTtlHOBneH Ha OCU BpaLUeHUR nJl€iT($~pMb~, nBa npyrMX - Ha pa+ 
W W b I X  paCCTORHURX OT OCU ( P B C .  10). n e p ~ b d  OTBeC He OTKnO- 
HHeTCS npu BpaUeHuU nnaTl$opMb~, ~ p a f i ~ u f i  OTKnOHReTCR CUJ'IbHee 
cpemero.  O ~ ~ n o s e ~ u e  pacTeT c ysenaseHueM c ~ o p o c ~ u  BpameHrrR 
I I J I ~ T @ O ~ M ~ I .  

BoR~oc. O U ~ H H T ~  YTWn OTKnOHeHUR OTBeCa, HaXOnRLUerOCR B 

Mocme,  OT HatrpaBneHuR Ha ueHTp 3 e ~ n u .  

50.1. Kpyrosasi ueno9Ka. n p u ~ e p  c a c ~ e ~ b ~ ,  n o s e n e ~ u e  KG- 

TOPOR B ~eu~epuuanbsoi t  c u c ~ e ~ e  o ~ c s e ~ a  ormcbmaexfl nerse u 
HarnRnHee, seM B u~epuuanbsofi.  U e n o s ~ a ,  c 6 p o m e ~ ~ a ~  Ha cTon c 
G ~ I C T P O  spauaromerocn ( 3 = 50 T U )  nucKa, c0xpaHRe-r + o p ~ y  a 
KaTuTcH no cTorry, nepenpbrmasi sepes 6apbep u T.D. O ~ % R C H ~ H H ~  



gonpoc I. 06aac~ure y c ~ o f i s u ~ o c ~ b  u e n o r ~ u  B rmepussnb- 
HOR C H C T ~ M C  o ~ r e ~ a .  B O ~ I P O C  2,  O U ~ H U T ~  )TJ!OBOR paauep d 
(pat. I 1, a) y s a c T K a  ~ a ~ ~ u e f t c a  uenosm, K o H T a K T u p y r o u e r o  co 

~ T O ~ O M  ( K  O ~ % R C H ~ H I I K )  OnbITB B ~ ~ e p u ~ a l I b ~ 0 f t  C U C T e M e  O T C ~ ~ T ~ ) .  

50.2. B b ~ r n ~ y ~ a a  uenorea. Uenor~a,  p a c ~ p y r e ~ ~ a ~  ~a neyx 
IIIKABaX ( p ~ ~ .  11,6) nOCJIe  ~ 6 p a c b 1 B ~ ~ R  C O X p a H R e T  CROIO @FMY, 
X O m ,  C noauuuR "3npa~0r0  C M ~ I C I I ~ <  O H a  nOIT)(cHa 6 b 1 n c  5 b l  ~ ~ K C T -  

P O  npMHRTb L$OP~Q' OKpyXHOCTII.  

flna 06bac~e~srr a a K m o l I u M  M b I c n e m o  uenorrry G r n a n K y I o  

~ p y 6 y  u a ~ e ~ a e ~ r o f t  n n u a b 1 .  C o x p a ~ e ~ u e  $ 1 0 ~ ~ 6 1  T e n e p b  r a p a H T u p o -  

BaHO. CQxpaHeHkle B H e p r U A  ~ p e 6 y e ~  tIOCTORHCTBa CKOPOCTU 3 B e H b -  
e B ,  T.e.  OTCYTCTBUR TBHl'eHIIAanbHbIX Y C K O P ~ H U ~ ~ ,  FA 3 T O  0 3 H a r a e T  

~OCTORHCTBO C F I ~ I  H a T R x e H u s a  U'enos~u no ~ce f t  ee nnuae. H o p  
Mas IbHbIe  YCKOpeHUR coo61slam~cs CUnaMH HaTRXeHMR U p e a ~ I l A e f i  

CTeHOK 'I'py6bl. I \?~HRR UnUHY ~py6b1, MOXHO M e H R T b  C U W  HaTR- 

x e H a a .  YCT~HOBUM s y  cum/ paeaoR T=/U' , r u e  p - mr~ea- 
H a s  nnOTHOCTb ( M ~ C C ~  H a  enIIHUUY ~ I I A H ~ I )  UenOSKH. ~ P O C T O ~ ~  

p a c r e T  n o ~ a a b r ~ a e ~ ,  YTO T a K a R  c H n a  K a K  pa3 n O C T a T O r H a  n n R  CO- 

o61sle~ua HOpManbHOFO YCKOPeHIIR 3 B e H b R h l  nBll)ftYIU€?RCR LIenO'IKU 

H a  n106o~  ee y Y a C T K e  C IlpOUBBOJIbHbIM PanAYCOM KplIBH3HbI I? 

(put. 12).  Cnenosa~enb~o ,  ~ p y 6 a  H a  uenowy H e  n e f i c ~ ~ y e ~  K, 

ecmr ~ p y 6 y  y6pa~b ,  I I ~ O A ~ B O ~ H B R  + o p ~ a  U e n o r K K  6 y n e ~  coxpa- 

HRTbCR. B O n b I T e  POl Ib  T ~ K O R  T p y 6 b 1  BbInOJIHRnA LLIKABbI, 3 a n a I O U U e  

HaVEUIbHyIO $I0pMy UetIOYKU. 

no~aab~sae~ca  n p o a s n e H u e  K o p u o n u c o s b r x  c H n .  B ~ a s a n e  ma- 
PKK Y n e p x H B a e T c a  H a  P a B H o M e p H o  apauammefica nnaw)op~e M a p  

HUTOM arm H U T ~ I O .  n o l r p 0 6 y e M  n p e n c K a 3 a T b  em n s u x e H H e  o m o c H -  

T e n b H O  t I J I a m p M b 1  nOCJIe OTrryCKaHHR. Ha IIIapUK ~ ~ R c T B ~ ~ T  UeHT- 

po6emaa cuna, non neficmue~ ~ o ~ o p o f i  OH, ~aaanoch 6b1, n o n x e H  

KaTUTbCR IT0 P a n K Y C y  ~ J I a T ~ o p M b 1 .  O T r r y C ~ a e M  lrrapHK ( B b I m I O r a e M  
Mal-HUT unu n e p e m u r a e M  H ~ I T ~ )  K no ero cneny   ma pa^ ~ O K P ~ I T  
K ~ ~ C K O ~  UnU M ~ ~ o M ) ,  0 6 ~ a p y X C U B a e ~  UCKpUBneHMe T p a e K T O p u M  OT- 

HOCUTenbHO nnaT@3pMb1. B ~ I B o ~ :  B C U C T e M e  O T C Y e T a ,  CBRG~HHOR C 

r InaT@pMof i ,  ITOh.nrM0 ~ e ~ ~ p 0 6 e ) ( c H o f i  C U m I ,  H a  U a p H K  n e f i c T B y e T  no-. 
~OJIHUTeJ IbHaR cnna, Kopuon? icoBa ,  H a n p a s n e H H a R  nepneenuwmpao 
c ~ o p o c ~ u  r u a p u K a  u B o a H u x a r o u a s  nurub n p t r  em n B u x e a u a .  

Maysaexa c~o60moe n s u x e H u e  s o  A p a u r a r o I s l e R c ~  c u c T e M e  
o T c r e T a  u p a c c M a T p s s a l o T c s  I l p u M e p b I  y r e T a  cun Kopaonuca H a  

l rpaKTUKe.  C ~ ~ B H U B ~ ~ ~ T C R  p e 3 y n b T a T b I  ~a6nmne~uZt ,  ITpOBOnUMbIX B 
uyepuuanb~oR a apaua~mefica c u c T e M a x  o T c r e T a .  

n y ~ ~ a  U h.nrIIIeHb YCTaHOBneHbI  H a  U K a M e T p e  ~ O ~ M ~ O H T ~ ~ ~ H O R  
n n a * o p ~ b ~  H a  p a c c T o a H u u  t = 1 M npyr OT npyra. npoua~ena 
B b I c T p e n  npu ~ e n o m u x a i o f t  nna~+opue,  o T M e y a e M  H a  M u r u e H u  TO'I- 

~y IIpTPBUeJIUBtlHBR. 3 a ~ e ~  n p m O n H M  n n a ~ + o p ~ y  BO B p a u e H u e  c ra- 
CTOTOR 9 = 1 r~ U CHOBa IlpO113BORUM BbICTPeJt .  T o r ~ a  lTOllan& 

HUH CHaPRlZa B MUIIIeHb O K a 3 b I S a e T C R  C M ~ Z L I ~ H H ~ W  O T  TOYKU llpUUe- 
JlUBaHAR H a  PaCCTORHUe h = 0,2 M, P e 3 y J l b T a T  O~%RCHR~?TCR 
C n B u r o M  m l r r e H u  aa B p e M a  n o n e T a  c H a p r r u a  ( B  t r ~ e p u u a n b ~ o f i  cm- 
c T e M e  o ~ c s e ~ a )  unu n e f i c ~ s u e ~  cun Kopuomca ( B  H e s H e p u u a n b -  
HOR C H C T e M e  O T C ~ ~ T ~ ) .  nposepb~e, n a m T  nu 06a 06aac~e~ua  ona- 
HaKOBbIe  3 H a q e H R H  h . 

Bonpoc 1. H a f i n u ~ e  TI0 naHHb1t.l OnbITa  CKOpOCTb CH€ipHn€i U 

C p a B H U T e  ee C p e 3 y J I b T a T O M  O n b I T a  36 . B o n ~ o c  2, npennon- 
XUM, B ~ I  ~ ~ C O ~ K I T H O  TO'IHO n p u ~ e m n u c b  B 6enor0 ~ e l l ~ e n ~ ,  ryna- 
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mmero ~ 6 n w s u  Cesep~oro nonwca. C K a K o r o  p a c c T o m u R  B ~ I  rrp* 
M B X H ~ T ~ C ~ ?  BO~IPOC 3, TOT xe B O ~ P O C  B cnygae c ~ p e n b 6 b 1  B ~ J I K -  

3 U  9 K B a T O p a .  C ~ ~ B H K T ~  p e W n b T a T H  B b I c T p e n O B  B ~ a n p a B n e H u a  

a K e a T o p a  urn  M e p u n n a a .  C p a ~ ~ u ~ e  x a p a K T e p  r r p o M a x o B   enon one^, 
t I e p e n e T ,  OTKnOHeHKe B T ' o ~ u ~ o H T ~ I I ~ H o ~  ~TJIOCKOCTU) ~ 6 J I U 3 1 1  

ca u ~ 6 n u s u  a m a ~ o p a .  Bonpoc 4, I l y c ~ b  n y u ~ ~ a  pacnonoxe~a ~a 
OCU Bp8IIIeHHH n n a T $ ~ p M b l .  noK~fiLiTf3,  ' IT0  T p a e K T O p U R  C H a p R n a  

o T H o c u T e n b H o  n n a e o p ~ b r  e c T b  a p x u M e n o s a  cnapanb. Onaurare, 
KaKtiM y B a n a T  n s u x e H n e  c H a p a n a  ~ a B n m n a ~ e n b ,  ~ a x o n ~ m u f i c R  xa 

r I n a T $ ~ p M e .  M o x e ~  JtU C H a p R n  R O n a C T b  B TO'IKY ~ ~ U U ~ ~ B ~ H K R ?  K a K  

 TO 6 y n e ~  B O C P ~ I H R T O  H ~ ~ J - I W L I ~ T ~ I I ~ M  ~a n n a e o p ~ e ?  Bonpoc 5. 

~ ~ ~ ~ J I O X M T ~  O C H O B ~ H H ~ I ~ ~  H a  PaCCMOTpeHHOM RBJleHUU C e n e K T O p  CKCb 

poc~efi r a c T u u  ( w r o ~ o s ,  M o x e x y n  u np.) (cu. (31, c. 3 19). 
p O C  6. YCT~HOBUM B M e C T O  ITYUIKB JIa3ep. CM~CTKTCR nu C n e U  

~ y y s ~ a  c s e ~ a  ~a ~ u r u e ~ u  npe r r p u ~ e n e ~ u u  n n a e o p u b r  BO epaure~~e?  
K a K o s a  $ o p ~ a  nysa BO ~ p a m a m m e f i c ~  c u c T e M e  o ~ c ~ e ~ a ?  

Bonpoc 7. YCT~HOBAM H a  MUuIeHU 3 e p X a J I O  H O p M a n b H O  K na- 
namme~y H a  H e e  r r y r~y  c s e T a  (80 npa~ammehca  c u c ~ e ~ e ) .  B e p  
HeTCR nu O T ~ B X ~ H H ~ I ~ ~  TTy'IOK B nasep? 

Mayrae?.cs 3 a B U C u M O C T b  c u n b I  Kopuomca OT ~anpasnennh  u 
BenH'IMH w ~ e h I 0 f i  CKOpOCTH T e r r a  K CKOpOCTU B p a W e H K R  CUCTeMbl  

o T c 9 e T a .  no n u a M e T p y  n e c K a  n p o T s H y T a  s a r r o w e H H a n  ~ono f i  pesa- 
HOBaR ~ p y 6 ~ a ,  ITOnKJtlo'IeHHm 'Iepe3 C U C T e M y  Y ~ ~ O T H ~ H H ~ ~  U pat- 

n p e n e m T e n b H o e  ~ C T ~ O ~ C T B O  K B O J I O ~ ~ ~ O B O W .  ~ P M B O ~ K M  ~ M C K  BO 

B p a r u e H a e  ti  ~ a 6 n 1 o n a e ~  ero rrpa C T ~ O ~ O C K O ~ I K ' I ~ C K O M  o c s e u r e H u u  

TaK,  ' I T o ~ ~ I  ~ p y 6 K a  K a s a n a c b  ~enon~uXai0 f i .  Ecnu T e q e H u R  BOllbI 

H e T ,  T p y 6 K a  r rpRM0nKHefiHa.  ~ ~ C T B H B  B o n y  n p O T O K a T b  n0 T F Y ~ K ~ ,  

~ a 6 n m n a e ~  ee usru6, H a n p a s n e r r u e  K o T o p o r o  M e H R e T c R  npu u s ~ e -  
HeHUU H a n p 8 B n e H U R  Te'IeHMR BOnbI. S ~ T ~ M ,  H e  M e H s R  CKOPOCTb 

Te ' I eHUR BOnbI ,  OCTBHaBIIUBaeM nKCK B P a C K p y q K B a e M  ero B 06- 

p a T H O M  HarrpaBJIeHUH, n p U  T O p M O X e H K u  nKCKa  u s r u 6  T ~ Y ~ K N  Y M e H b -  

maeTcrr, npu p a c K p y 9 u s m u u  n o a s n s e T c R  naru6 B n p o T u B o n o n o m y m  

CTOPOHY. 

Bonaoc 1, Y ~ a x u ~ e  c u n b l ,  nefic~~ymrrnre BO ~ p a m a m m e h c ~  CU- 

C T e M e  O T C ' I e T a  H a  M a n b l f i  Y4aCTOK XUIIKOCTK, T e ~ y m e f i  no U s O r H y -  

T0fi ~ p y 6 ~ e .  q e ~ y  p€lBHa B e K T O p H a R  C y M M a  WTUX tun? B o n ~ o c  2, 

Ka~ofi  Geper n O n M b I B a W T  p e K u  B C e B e p H O M  I l ~ l I y H I a p u ~ ?  

woc 3. Kyna O T K ~ O H ~ H  OT B ~ ~ T K K ~ ~ K  B ~ ~ O C K ~ ~ ~ K C T ,  W ~ H X ~ I I J . U ~ ~ -  

M n m c ~ p n p y e ~ c s  ~naccusec~ell cnoco6 obsapyxesas B p m e  
nus  3ewu. rpy3 c BOPOHKO~~, ~ a n o m e ~ ~ o #  n e c K o M ,  n o m e r u e H  

ma R a T u ,  3a~petmemoit H a  K p o H I U T e h r e ,  y c T t u I o s n e m r o M  H a  
ropa30~-  ~ a n b ~ o i t  n n a m p ~ e .  I l n a ~ + o p ~ y  npueonsT BO spameme, rpys crr- 

KnOHSiloT ?3 OTrryCKaloT. B b I ~ b 1 n a 1 0 ~ t i # C S i  W C O K  p?¶CyeT T p a e K T O p K K ,  

rpyaa, ~ o ~ o p a r r  u M e e T  + o p w  3~e3nb1 (pac. 13,a). ecw 
nepen OTTIYCKBHUeM rpST3 nOKOHnCff OTHOCKTeJIbHO n n a e o p ~ b l . ,  H n u  ~ a 6 o -  

pa nerenb 13,6), ecnu rpys noxcoencs o m o c u T e n m o  aynti- 
mpea. 

Bon~oc, O U ~ H U T ~  RJlRHy HUTlr M W T H H K a ,  TPaeKTOPKff  KOTO- 

poro ~a non~oce H M ~ ~ T  h p ~ y  ~ - K O H ~ ~ H O #  3~esnb1. 





6n1onaerrc~. apyrue T O ~ K H  ~ B H X ~ T C R  no donee c n o m b ~ ~  T p a e x -  

n>puaM a rrpu ~ a 6 n 1 o n e ~ a U  p a 3 M a s b m a I o T c R .  

n o K a 3 b l B a e ~  n p H M e p  paCCsUTaHHbIX H a  3 B M  T p a e ~ T o p U f i  

u e H T p a  u H e p u u u  u yrna s e M o A a H a ,  Bpomemoro c B p a r s e H u e M  non 
V n O M  K rOpU30HTY (PHC. 15). 

Pac. 15 

Mnmoc~pupyeTca c c H o B H o e  ypam ewe A a H a M a m  B p a m a T e n b  

~ o r o  n B u x e H a n .  n ~ a  n e p e M e u x a e M b r x  no ~ O ~ U ~ O H T ~ ~ H O M ~  C T e p m H )  

Wy3a A U B (put. 16) M O V T  6b1Tb YCTaHOBneHbl  H a  pa3J lUYHbK 

p a c c T o m u a x  OT ocu B p a m e H u R  ner~of i  pamu,  c ~ a 6 x e ~ ~ o f i  m K u s a -  

MU p a 3 H b I X  UHaMeTpOB. P ~ M K ~  npUBOAHTCR B n B H X e H H e  C nOMOIubIo 

wpa, n o n B e m e m o f i  H a  HHTH, H ~ M O T ~ H H O ~ ~  H a  O ~ U H  83 mIM~o~.f lncr  
OueHKH YT'J'IOBOTO YCKDpeHUR PaMKU C r P Y 3 a M U  U J M e p H e M ,  C no- 
MOUlbK) C e K y H n O M e p a  HAU MeTpOHOMa, B p e M R  COBeplueHUR p a ~ K 0 f i  

n e p B o r o  nome ee o T n y c K m u a  o6opo~a. C p m ~ u ~ a e u  y r n o B b I e  yc- 
KOpeHUH rIpU p a 3 J T H w b I X  PaCCTOHHHSIX r p y 3 O B  OT OCU B p W e H U R ,  

p m r a b I x  n u a M e T p a x  mKuBoB,  paew.rem a ~ a s e ~ u ~ x  M a c c b r  wpu. 
B O ~ O C  1. no naHHbIM O n b I T a  OUeHMTe, C KaK0fi  TO'IHOCTbIO 

M O W 0  C'IUTaTb C H T  HaTRXeHUR HUTU paBH0f i  n e f i ~ T ~ y I o u l e f i  H a  

rap10 cane THXeCTH. Bomoc 2. K ~ K  U~M&HKTCSI ~ p e m  cosepme- 

HRsr nePBOr'O oBopo~a, C3CJ'IU paCCToRHHe r P Y 3 0 B  OT OCU BPeUeHUSI EI 

nHah4e.r '~ LUKHBa yBeI IMrUTb B W O ~ ?  K a K  n p U  *TOM U ~ M ~ H H T C R '  BpB-  

MR o n y c x a ~ u z i  mpu OT ~~a ra r rb~oro  n o n o x e ~ u ~  no nona? Bomoc 3, 
n O C T p 0 f i T e  T ' & U K  38BHCUMOCTU YCKOPBHMR rUPH O T  ee MaCCbI. 

Pac. 16 

M n n I o c T p a p y e ~ c c r  COXpaHeHHe MOMeHTa UMnyJIbCa  CUCTeMbI, B 

KOTOPOB O ~ H O  u3 T e n  (nnaw$oP~a c n y m ~ o f i )  c 0 B e p u a e - r  spama- 
T e n b H o e  neuxeaue, a B T o p o e  ( c ~ a p a n )  - n o c T y t r a T e n b H o e .  I Jym~a,  
YCTaHOBJTeHHaR H a  K p a I o  nJ'IaTf$op~bI, cnoco6aofi ~ ~ 0 6 0 ~ 0  B p a U a T b -  

CSl BOKPYr  B ~ ~ T H K ~ J I ~ H o ~ ~  OCU, C T p e w e T  no K a ~ a T e n b ~ 0 f i  K K p a I o  

n n a f i o p ~ b r ,  npa STOM nnaTf$op~a c nym~ofi  H a r u H a e T  spaura-rbccr. 
Ecw c H a p a n  n p u ~ ~ a a ~ b  K nnam$op~e, B p a u x e H u e  r r p e K p a u r a e T c a  

C p a 3 y  IIOCJIe B b I C T p e n a  - MOMeHT HMlTj'JIbCa 3 8 h l K H ~ T 0 f i  CHCTeMbl 

coxpaacrewcr. 
Bomoc 1. 3 a n a m u ~ e  a b r p a x e a t r a  nm M O M W T ~  u ~ n y n b c a  

C H a p R n a  U nnaTI$opubr C nyrn~ofi OTHOCUTenbHO OCA BPaIUeHUR. a 
mot 2. Coxpmne~ca mr u~nymc c u c m ~ b r  npa B b I c T p e n e  a xe- 
KOB nccne  B b r c T p e n a  u M r r y n b c  n n a e o p ~ b r  c rryrn~ofi, ecm: a) Ma* 

ce nyllIxa n p e ~ e 6 p e x u ~ o  M a n a :  6) M a c c a  n y l u ~ ~  C P ~ B H K M B  c ~ a o l  
COB nna-pubr; B) M a c c a  n n a e o p ~ b ~  n p e ~ e 6 p e ~ ~ M 0  ~ a n a ?  





- 
I 

O
-

a
s

 
C

!d
@

.z
@

a
 

g
m

o
m

 .g
e
e
 

a
 E 

E
;

m
S

 
- 

2 
p 

,
V

a
g

d
o

 

g a
 , x

 
a, 

.
'
a
s
 

g
Q

; 
$

2
 

ag
:ez8:g

 
e-5 

g
g

 0
 

S
,

 
c

a
n

m
 

r
u

m
@

a
E

g
 

L
X

C
a

 
E

F
a

a
h

~
x

 
I 

s
 

s
g

a
O

a
,

@
 

t
4

b
.

g
a

 
x

m
+

s
g

 
0

x
0

 
.

K
g

;
 ,, 

3 
E

B
2

$
+

c
o

g
 

s
 %

U
 2s 

a
 

6
8

3
,:: 

.
g

g
 

E
r

S
~

a
u

m
*

 
s

s
.

 
z

o
x

x
?

a
Q

s
g

 
0

 
$
: 

%
.
,
~
c
P
g
u
 

3
s

s
 

@
t

Z
Z

 
a

,
a

,
U

$
~

$
:

c
c

l
$

 
s

P
o

~
g

X
a

a
,

 
0
 

!3 

2
=

 a
 

2
 c, g 

o
+

 
%

l$
j$

$
g

e
g

 
@

E
i

a
2

?
r

L
<

~
 

L-a 
0
 

~
.

~
~

m
X

s
c

'
x

+
 

a
 

C! 
h

Z
 

;
.

;
x

S
a

,
+

p
g

~
 

2
 @

$-%
 5
 2 $ 

I" 
2

, 
s

p
p

 
E

x
: 

$ 
$

!$
i?

P
s

P
Z

 



aepactpyremndf m m o ~  c o x p a a a e T  B e p m x e m n o e  uonoxcemse ocu. 
H a n e n e M  H a  OCb nOlLosmerOCP BOINK8 I I p O B O J I O ~ W  UeTlfIO C Ilpb 
~asaat10n U ~d ItWTblO B KOTWBM mTb. -K= t? C m n O B m  O m -  

RaTb,  8 8 ~ ~ ~ 1 8 8  SOHeU OCR HBpBMBCTBTCa BCJI0n - m T b W .  -* 
n e m  maupeminme MOW AT^ BHB~~~AAX C R ~ ,  xaxom~, YTO yrnoean 
clropocm ndsopma oca napannema e ~ y .  

BO~IPOC~ ~ o K ~ X H T ~ ,  H e  Q O B O n R  B ~ N H c J I ~ I ~ H ~ ~ ,  YTO MOMeHT 
mepwa ~ o ~ x o r o  n H c K a  O m o m T e m H o  nwmerpa M e n m e ,  YeM o l ~  
HOCHTenbHO OCB, ~ o p h 4 a n b H o f i  K MOCKOCTB nHCXa. 

65.4. 'KOAYM~OBO loCtuo'. CITYY&, ~ o r n a  Y C T O ~ ~ ~ H B O   pa- 
HHe OTFIOCHT~JIbFiO OCH C MHHHMBIIbHbIM MOMeHTOM KHBPUHH. nlUI 

 TO^, YT06b1 nepesmoe d u o ,  n o B T o p r n o m e e  @ p ~ y  ~ y p a ~ o r o ,  pao- 
nOJIOXFinOCb H a  CToJIe BepTKmJIbHO, nOCTaT0YHO ~ 0 0 6 m T b  e M y  6 b ~  

C e p H a  omJTo~, noxa3blsBK)rqax ~eo6wtroe noseneme 6 ~ c r p o  
B p a l U m m e w a T W I a ,  O ~ C M ~ M O ~  YpaBHeffHeM MOMeHTa HM- 

rrymca b C = Hdt . 
66.1. lorn Maxc~enna ~a a ~ ~ a ~ e ,  Y6exnae~ca, YTO ~ a -  

rrpasneme n o B o p o T a  OCH rapocxona H e  c o s n a n a e T  c H a n p a s n e H H e M  

MOM~EITOB can. IOna M a K c ~ e n n a  - BOJIYOK, T o y K a  onopbr ~ o m p o r o  
pacnonokeiia s b n u e  uempa T a x e c T H  (PHC. 2 1 ) . 6naronapa YeMy 
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T a o e  xe ~oaneftcreue H a  ocb spammmerocs B o n y x a  rrpa- 
B O ~ H T  K n a p a n o K c a m o M y  p e a y n b ~ a ~ y :  O C ~  c~emae~ca  nepneHnH-  

~ y m r p ~ o  HHTH H, C n e n o B a T e n b n o ,  y r n o B o e  n e p e M e m e H H e  OCH n e p  
n e H n H K y T H o - M o M e n y  can. Am 06bac~ema n e p e w I u e M  coonro- 
lueHHe AL  MA^ B B H n e  



Pac. 22 

66.2. Oru6mue hPOBOnO'IHbIX ~ U N P  O C b D  BOn'IKa. W~K-  
H o e  r r p o a s n e H u e  O ~ H ~ P Y X ~ H H ~ I X  B n p e D I n y m e M  o n b I T e  o c o 6 e ~ ~ o -  
C T ~ R  nOBen€?HKSl BOn'IKa. EcIIU K OCH BOII'IKa IIPHKOCHYTbCR K a K M W  

w60 TeJIOM ( p y ~ a ,  npOBOJIO'IHbIe P a M K U  PaSTU'IHbIX +OPM), O C b  

H a s s H a e T  n e p e M e m a T b c a  spom r p a H u w 1  T@JIa, cunbno ITpKXUMaRCb 

K HeMY. ~ P W  BTOM KOHeU OCK MHOT'OKpaTHO o6e rae~  n p e n R T C T B K e .  

66.3. O ~ ~ I T  C 6 0 n b m u ~  TKI)OCKOnOM. M~XOBMK LlHaMeTPOM 

0,6 M y c T m m n e H  B K a p n m o B o M  nomece, H a n e x H o  3 a ~ p e n n e ~ -  
HOM H a  c T o n e .  n o ~ a a b ~ s a e ~ ,  'ITO B H e m H a a  p a M a  nonseca n e r K o  

n o B o p a q u s a e T c a ,  a a ~ e ~  p a c K p y q u s a e M  M a x o B u K  M nPOCHM clynea- 
T a  n o s e p H y m  paw.  TO H e  y n a e T c a  naxe c n o M o l q b r o  ~HB'IM- 

T e n b H b I X  ~ c K I I U ~ ~ .  B M ~ C T O  nOBOpOTa  p a M b I  ~a6I'Ilonae~ nOBOpOT OCH 

MaXOBAKa. 

Hanu ' I~e  6onbmoro M O M e H T a  KMlT)'mbCa 0 6 e c n e ~ u ~ a e ~  YO- 
T O ~ ~ ' I K B O C T ~  o p u e a T a c a u  ocu r a p o c K o n a  rrpu B O ~ ~ ~ R C T B K H  H a  H e r o  

~ebonbmux Can :  U 3  pKC, 22,6 BAnHO, ' I T 0  I lpU O ' I eHb  ~ O I I ~ U I O M  

3Ha' IeHKK b7 M O U e H T  CuJ I  B b I 3 O B e T  B e C b M a  ManbI f i  nOBOpOT OC?¶ 

apaueasa. r a p o c ~ o n  B K a p n a o B o M  npnsece p a c n o n a r a e M  H a  spa-  
uraromeRcs n n a @ o p ~ e  ti ~ a 6 n r o n a e ~ ,  'ITO rrpu BpaLUeHuu n n a e o p  
Mbl  B O m Y ,  3 a T e M  B nPV)'IO CTOPOHJ', OCTBHOBJI~HH~IR T'UPOCKOII 

n o B o p a q K s a e T c s  B M ~ C T ~  c nnafiop~ofi  B c n e n c T s a e  T p e H a s  B non- 
u u m a K a x  nonaeca, a ~ p a a ~ ) u m t c a  - c o x p m f i e T  o p u e H T a u H m  ocu 
B p a U e H H a ,  E c n H  n O m  B p a U a T b  ~naTf$op~y B O m  C T O p w ,  O C b  

rapocmna, M e n n e m o  n o B o p a s m a s c b ,  y c r m o s u T c f i  sRonb ocu ~ p & r  
uleIsHIt nnam$opub~ - ~ a d m o n a e ~ c f i  npeueccsa non n e f i c ~ s u e ~  ~ o -  
M e H T a  CKJI T p e H u S .  

68. Benocanen c w p o c K o n o M  H a  r m o B o n o K e  

w e ~ T H b a  OIIbIT, K I O K ~ ~ ~ ~ B ~ I O J U H #  n e f i ~ T ~ & i e  TKPOCKOW'IeCKOrO 

c T a 6 u r n 3 a T o p a .  M~XOBHK , 3 8 1 ~ 1 U 1 1 1 e ~ ~ b a  KOXCYXOM, Y C T a H a B m -  

B a e T c a  H a  o n H o M  (puc. 23,a) u r n  H a  n B y x  ( p u c . .  23,6) K o n e c a x ,  

r r p H r e M  BO BTOPOM cnyrae 06ecnerusae~ca cso6omoe spameme 
onopH M a x o s a K a  B TO'IKe 4 . ~ o n y s a ~ m u # c a  B e n o c u r r e g  cosep 
LUeHHO H~YCTOR' IHB WIPH KIOKOZIUeMCX MBXOBUKe, a V M  ~ ~ I C T P O  B p a -  
U a l o r u e M C a  MaJCoBMKe ( 3 100 r ~ )  YBePeHHO K a T a e T C R  no 
~ O B O ~ O K e ,  H ~ T I I H Y T O ~ ~  B aynUTOPNU,  name e C n H  aTy npOBOJIOKy 

p a c K a 9 u s a m .  OCT~HOBMB senocunen H a  r r p o B o n o K e ,  a a ~ e s a e ~ ,  'ITO 

r u p o c K o n  r r p e u e c c s p y e T .  

M M 
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69. npelleccm r u p o c K o n q  

69. I. n o n ~ e m e ~ ~ b I i t  B O ~ O K .  M3y'Iae~ n o ~ e n e ~ a e  r u p o c K o n a ,  

K KOTOPOMY rrpunoxerra napa can, coxpmarourax B e n u ' I a n y  rr ~ a -  
ITptIBIIeHMe, u HaXOUKM, ' I T 0  OUKH 113 B03MO?KHbIX TUnOB UBtlXeHKR- 

q -  p e r y n s p n a f i  n p e u e c c u f i .  noma~aa n e x a s m ~ #  H a  c-rone M a x o s u K  
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( ~ u c .  2 4 , ~ )  3a HUTb, l l P K B R 3 l l H H ~ l G  K BbIGTYnBKILUeh.~ ICOHLV OCU, 

BUUHM, KaK U CJIeUORanO O X K n a T b ,  YTO UeKTT; TRXeCTU MaxOBUKa 

o K a 3 b r s a e T c R  non ~0'1~011 n o n B e c a  (puc. 24,6). Ecnu x e  M~XOBHK 

I T P e n B a p H T e n b H O  p a C K p y T K T b  (OT COnpUKOCHCBeHUH C O  CTOJIOM Ma- 

XOBHK 3 a l X U U e H  K O ~ X O M ) ,  T O  WIPA ITOUBeUIHBaHHU yrOIi H B M O H B  

OCU K r O p K 3 0 H T y  COXpELHReTCR ( p i f ~ .  2 4 , ~ )  U na6nl0aae~c~ pry- 
mpaas rrpeueccua, O ~ ~ C ~ O B ~ ~ H H ~ S  ~ ~ B C T B K ~ M  c a n b x  T s x c e c T K  u 
CUnbI  H a T R x e H u s x  HUTM. l l o n e p r u ~ a ~ u e  H a T u  u p a c K a 9 w a m w e  rupo- 
c K o n a  H a  HUTU M a n o  C K ~ ~ ~ I B ~ I O T C ~  H a  ero n o s e n e H x w ,  

Borrpoc 1. Y ~ a x u ~ e  H a n p a a n e H u e  npeueccuu npu y ~ a 3 a ~ -  
HOM H a  puc. 2 4 , ~  H a n p a B n e H u u  B p a m e H u R  M P X O B ~ K ~ .  Bonpoc 2. 
B KaKoM H a n p a a n e H H u  o T K n o H e n a  OT s e p T u K a m  H H T ~ ,  n o n B e c a  

(puc. 2 4 , ~ ) ?  Borrpoc 3. l l o ~ a x u ~ e ,  YTO mapa cun, F H -7, 
r r p n n o x e H n b I x  K ocu r u a c r t o n a ,  B ~ I ~ O B ~ T  p e r y n B p H y m  npeueccuro 
C y r n 0 B O f t  CKOPOCTbK) fi , HBTI~IPBBK~HHO~~ B U O n b  0 n ~ 0 f t  K 3  BTKX 

can u ~ ~ B H o R  fi = F!/L , me &' - p a c c T o s m u e  M e x n y   TO^- 

K ~ M H  npunoxenus cun, l, - M o M e H T  a M n y n b c a  r u p o c K o n a .  

69.2. n~eueccua B e n o c u n e n n o r o  ~oneca.  A ~ a n o r  o n b r T a  

69.1. Koneco p a c I c p y s u B a e T c R  a n o n s e l u A s a e T c s r  3a B b I c T y n a -  

~ f i  H a  0,3 - 0,5 M KOHeU OCH. 

69.3. ruvocxon c n e p e r p y ~ ~ ~ a ~ w .  Mccnenye~ 3 a ~ u c K M o C T b  

YT'IIoBo~~ CKOPOCW rrpel leCCUB OT BenUYUHbI U H a n p m J I e H u R  MOMeH- 

T a  n p u n o x e n H b n c  cun. Y p a ~ n o s e u r e m b f i  rtipocwon H e  rrpeueccu- 

n o ~ a 3 b 1 B a e ~  BOBHUKHOBBHHB 3HaZIUTBIIbHbIX CHJI P e a K U R U  lIPB 
r rpHHynHTenbHOM nOBOpOTe  OCU rupocrona. Koneu OCH 60JIblu0r0 
F ~ p o c K o n a  n p u B s i s b I s a e M  H U T ~ I O  AB x p a M e  K a p n a H H o r o  nomeca 
I PHC. 2 5), JIMLUaR TUpOCKOn B03MOXHOCTU n p e n e C C U p O B a T b .  Te- 
n e p b , ~  o T n a Y u e  OT o n b I T a  66.3, p a M K a  n e r K o  n o B o p z s H s a e T c r r , H o  

ITPH STOM XKTb AB CHJIbHO HBTST'kfBaeTCII, a ITpU nOCTaTOYH0 6 o n h  
ILIOn CKOpOCTK B p a U e H U S  p a M b 1  - pBeTCR.  

krrpoc, B KaKyKl CTOpOHy H y M O  n O ~ C J p a q u B a T b  P a M y  (CM. 
pUC. 2 5 ) ,  '1~06b1 0 6 0 p ~ a ~ b   HUT^? 

1. ~ D ~ ~ O B C K K ~ ~  M. A. U Up. ~ ~ K U H O H H ~ I ~  n e M O H C T p a u U U  no 
W ~ H K ~ .  - M.: Hay~a, 1972. 

2, n e p ~ e n b c I c I f c  I;. LL', Mcnorrbso~m~e COBpeMeIIHbIX Hay'I- 

m x  c p e n c T B  B h s u ~ e c ~ a x  n e M o H c r p a m a x .  - M.: Hayra, 1971. 
3, Casenbee M.B. Kypc o6mefi + a s u ~ u .  T. 1 - M.: Hay~a ,  

1977. 
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