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Hac~oauaR C ~ O P H M K  C O c T a R n e H  B C O O T B e T C T B E H  C n p 0 r p a M -  
MOR W K a n e H n a p H b I M  I I n a H O M  3 a H ~ T U f i  I I 0  4113IiKe H a  llOLlrOTOBki- 
TeJTbHbIX K Y p C a X  MM@M. Kaxnaa T e M a  C O n e p X I i T  K a q e C T B e H H b ! e  
sanase, 3anara M e T o n w r e c K o r o  xapamepa a K O M ~ U H I I P O B B H H ~ I ~  
3811a9ki TWTIa 3K3BMeHaUEIOHHbIX. ~ ~ ~ K T W ~ I ~ C K I ~  B C e  3BLIaZIU c~a6xe- 
H b i  O T B e T a M U .  0 ~ 0 6 0  T P Y n H b I X  3 a B r I  n a l o T C R  y K a 3 a H K R .  

B C ~ O P H H K  BKJIIOYeHbI H e K 0 T O p b ; e  3 a n a r H ,  I l p e n l I a ~ a B U I l e C a  
a 6 m y p a e ~ ~ a ~  H a  n p a e M H b I x  a K 3 a b l e H a x ,  a T a m e  a3 u C 6 ~ p ~ ~ ~  
n o M a r u H w r  sana~ufi' nna c n y r u a T e n e i i  T e n e K y p c o B  a " C ~ O ~ H B K B  38- 
nar no $ H ~ H K ~  B n o M o L u b  n o c T y n a m L u n M  B MM@Mu. 

a a ~ n o e  pe6soe nocc6re n p e n ~ a a ~ a r e ~ o  nna C n y ~ a T e n e f i  

n O n r O T O B S f T e I I b H b i X  KYpCOB I i  KYPCOB pa6oreii W O n O l l e X l i  MM@M. 

1. l7me~y  ner~aR n p o a o m u a f t  luaparc, B H a q a n e  npmmiye- 
luatcrr K n a a n e ~ ~ p n 3 0 ~ a ~ ~ o f i  nanowce, 3 a T e M  o T - r a n m B a e T c R  OT ~ e e ?  

2. K ~ K  n s E a K e T c r r  3 a p l m e n H a R  n v i m z c a  B none mqewioro 
wplna Toro m e  anam? ~ C ? ~ ~ C T B H ~ M  npyrm cw npeae6peqb. 

3. K ~ K  C nOWOLt!bIO o T p H m T e J I b H 0  3 a p R X e H H O l W  n p O B O n H H K a ,  

H e  m M e m s i  ero apma,  aprrnrrrb npyroii n p o B o m a K  nonomn- 
~ e n b n o ?  3aprrnmb n ~ a  n p o B o m H m :  onm nancmtmenbso, npyroR 
O T ~ H U ~ T ~ J I ~ H O ?  

4. B s n e K T p o c T a T m e c K o e  none nowecTwa H e a p s r m e H H b r f i  

map. Eiyne~ na none neRcTBoeam H a  H e r o ?  

5 .  fier~~ifi I.LIap0~0fi IIPOBOnHIIK, l l ~ l l ~ e l l l e ~ ~ b ~  H a  l l l enKOBOfi  

nma, n p m r a B a e T c R  a p ~ r n e ~ ~ o f i  nano4~oR. C e ~ a q a e ~  nsi STO,~ITO 

map a p s x e ~ ?  A ecna map o ~ ~ a n ~ a B a e T c a ?  
6. P ~ B H ~  nn cma s a a ~ ~ o n e f i c ~ s m  n B y x  O n r n a K o B b K  M e T a n -  

n m e c K r u r  U a p o B  c ~ ~ E H E I M M  3 a p R n a M a  B cmarrx, ecna a p n b 1 :  

a) OAHOrnvleHHbIe,  6) p a 3 H 0 n ~ e H H b l e ?  P a c c T O S I H l i e  M e X W  U e H T p a M H  

OLIUHBKOBOe. 

7. K ~ K  H a M e H H T C R  C a n & ,  n e f i ~ T B Y I O l l l a R  H a  K a ~ n b I f i  H 3  n B y X  

p a 3 ~ o a w e ~ ~ o  a p a x e H H b u r  mapmos, ecna M e m y  HHMH BHOCRT c T e K -  

W H H b @  C T ~ P X ~ H ~ ?  

8. E ~ i y ~ p b  nonoti npommurett ~ e 3 a p g m e H ~ o l t  @epb: n o M e c T a -  

na m a p a K  c s a p s r ~ o ~  p . H a  K o p c r r K o e  B ~ M R  4 e p y  coenmann 
c s e M n e R ,  a ~ e ~  lllapn~ ynanma sic? c+epbl. ~ K O R  3aprrn npao6- 
peTaeT c4epa? h e  H KBK 6 y n e ~  pacnpenenexi S T ~ T  awn?  h e  a 
K a K O e  6 y n e ~  C y U e C T B O B a T b  S n e K T p W I e C K O e  none? 

9. Pam: apsrmemoe a H e a p r r x e m o e  Tena. E y n y ~  na OHH 

I l p H T H r H B a T b C H ,  O T T a n K H B a T b C R  WISi H e  6 y n y ~  B ~ E ~ ~ o ~ ~ ~ ~ c T B o B ~ T ~ ?  

10. Onaca~b c n o s e c K o  n o B e n e w e  a n e ~ ~ p ~ ~ e c ~ o r o  nanom B 

IIOIIFIX, l l O K a 3 B H H b I X  H a  PHC.  1. 



11. M ~ B ~ C T H O ,  YTO aPR]LCeHHbI# U a P H K  n p H T R r E i e a e T  6 y ~ a x -  

Pa ( %,=-lo$$ ) ; 6) TOYeSHOIW 3aWRa, H a X O a R U e r O C R  B UeHT- 

pe 3aae~nemofi npoeomuet c+epb~; B) T w e Y H o r o  a p ~ n a ,  H a x o l  

muerocn H a  pacc~o~~ww R/Z OT u e H T p a  e e p b ~ .  
13. ~ ~ F S X ~ H H ~ I ~  IUapKKH, HaXOnRIsfleCR H a  paCCToRHWH P ' 

= 0,5 M,oTTaJIKHBSloTCSI C cKJIoP F = 2,0 H. C Y M M ~ P H ~ ~ ~  3a- 

psn u a p w K o a  g = 2 Kn. Cnpenenmb 6 0 ~ 1 b m ~ t i  apm Q . 
14. DBEI 3 a p R l l a ,  COLlepXaLUKX IIO M = 2 r 3JIeKTPOHOB, Ha- 

X O ~ T C R  H a  ~ ~ C C T O R H K H  k' = 150 M ~ . K M .  K ~ K O B ~  Ewmm,a net- 
CTBYIOL~I~R H a  3 a p R n  C a b 1  F ( e = 1 , 6 ' 1 0 - ~ ~  K n , m =  9 , l l X  
~10-31 K.)? 

15. E U e H T p  K m n p a T a ,  B sepmmiax K o T o p o r o  H a x o n l r r c n  no 
3aprmy 9 , n o M e u e H  o T p w m T e m H b I f t  a p s n  4 . K a ~ o ~ a  ero B* 

nWIWHL3, e C n H  CKCTeMa HaXOnHTCR B ~ ~ B H O B ~ C H H ?  E Y ~ ~ T  JIM pa% 

16. E i e c ~ o ~ e s ~ a n  3 a p s x e H H a n  r rnoc~oc~b  m e e T  o T s e p c T w e  

n K a M e T p O M  d . ~ ~ O C K O C T ~  n e a C T B y e T  H a  I I 0 J I o ~ K T e n b H b l f i  

H ~ X O ~ I U ~ # ~ C R  H a  Xli O T S p c T U R  H a  WCCTOSHKH P OT IInOCKOCTH, 

c cmot F . B ~ K O M  c m a e  s ~ a  cma 6m111e: npsi P = 5d 
m u  npw @ = 10d ? 

3 a p n  f . Onpenen- cmy F a3aw~oneRcr~m a p m a  c 
3e~nei-I ( H r c  R3 1. 

18. Teno ~accoil  m a c 3 a p n o M  9 6pome~o non p 
JIOM d K I W P K 3 0 H T y  C ~a9aJIb~ofi CKOpOCT6K) 6 . hmceme 
T e n a  npoacxonm B none m m ~ m  3 e ~ n w  H B s n e m p o c T a T m +  

s e C K o M  none H a n p n x e H H o c T b m  E . ~ H H W W  H a n p s x e m o c T u  m- 
n p a B n e H b s  BHWB non y r n o ~  ~3 K seprmcanw. Onpenenu~b spem 
noneTa 2 , namriocm n o n e T a  T e n a  L u M a K c m a m H y m  B ~ I C O T ~  

ero n o n n e M a  14. 
19. LEapw~ ~accoP  n u c 3 a p a n o M  4 no-meH H a  H ~ H  

~ l i l m i o f i  P H n B E K e T C R  n0  OKPJ'XHOCTH B B e p T W K a J I b ~ o f t  n n O C K O l  

CTH. B u e H T p e  n o M e u e H  T a ~ o t  xe 3 a p n  9 . K a ~ p  MHHWMBJI~.I 

XQ"i0 CKOpOCTb Zr H a l l 0  c o o 6 m ~ ~ b  UL¶pKKy B HKXHeM IIOJIOX~HWII? + 

20 ..B o m o p o n ~ o ~  n e n T p o c T a T m e c s o u  none mnpie~~oclbloE,  
JIHHHSi H m p I X e H H O C T H  KOTOpOrO H a I I p a M e H b I  B e p k i K a J I b H O  BHHS, 
p a B H O M e p H 0  B O K W  B ~ ~ T H K B J I ~ H o ~ ~  OCK HB H m S i  MEHOR f B p a I I I b  

I r 10-8 Kn ~acco i i  m = 0,1 r K a x n b r i i  noneemea H a  usonwpym- 
UlHX HBTRX MUHOf i  8 = 10 CM B TOZIKe C, 
me HaXOnKTCR TaKOfi  Xe 3 a p R n  9 ( p ~ c . 2 ) .  
O n p e n e n x ~ b  s e n m m b l  y c K o p e H w a  aA w aB 
o6onx 3 a p ~ n o ~  cpa3y nocne n e p e x w r a H m  

HaTH BC. 
22. 3apan omoro npoaomam M e H b m e ,  - n 

s e M  npyroro, HO n o ~ e ~ u i a n  6onbme. K a K  6y- 
IY ~3 n y ~  nepe~eua-rbca 3 ~ p n n b 1  n p s i  conpmocao~e- 

HWH ~ ~ O B O ~ H ~ K O E ?  
Pwc. 2 23. P,e~ammec~l#i r k p s x e ~ ~ b r t i  map no- 

M e u e H  B u e H T p e  T o n c T o r o  mapoeoro cnon, w- 

PSfCOBaTb K a v K H b !  J I m i ~ f i  H a n p n X e H H O C T H  B H e  li BHJTpU I U a p a ,  Ha- 

n o M e u e H b i  3 a p ~ n b 1  ~enmmoii  9 . Onpenenmb n o T e H u w a n  Y w Ha- 

I IPRXeHHOCTb l B U e H T p e  IlIeCTlQ'POJIbHUKa, e C n u :  a) B C e  3apHLlbI  

onmiaaoaoro 3 ~ a ~ a ;  6) n o n o m e n b H b l e  u o T p w u a T e n b H b r e  a p n b r  

u e H T p a  ~ n o n b  oca K o n b u a ,  ecnu secb 3aprm Q p a c n p e n e n e H  pa- 
HOMePHO no K O n b w .  

26. K ~ K  W ~ M ~ H K T C R  n o T e H U W a n  mapma, ecnn ero m i e c T H  



27. f l ~ o  3 E i p X e H l I b I X  UGPHKEl, n O n B e U e H H b I X  H a  HNTRX OnH- 

I I ~ K O D O ~ ~  nJInHb, OnyCKClloTCfl U 3  B o Z A y x a  B KepOCWH C nH3JIeKTPEG. 

1 r e c ~ O f i  ITpOHUUeeMOCTbM & = 2 H nnOTHOCTbm & =0,8 ~ / c M ~ .  

I lpn ~ K O M  3Ha9eHIIW IInOTHOCTW M a T e p n a n a  l u a p ~ l r o ~  P yron 
paCXOXJleHUSl H K T ~  H e  U ~ M ~ H H T C R ?  

28. a B e  TOHKNe M e T a J I J I l n W K U e  KOHIIBHTpWeCKI le  ~ 4 e p b l  pa- 
n r r y c a M a  R, n R~ ( R, < R2 ) n o r p y x e a b :  B u w w i e K T p m e c l S y r o  

C p e n y  C npOHUU0eMOCTblO & T a K ,  qT0 UU3neKTpHK n p 0 H H K a e T  B 

n P O C T p a H C T B 0  M e m y  @ e p a M l i .  BHYTP~HHRR Mepa o6nanae~ 3aW- 
n o M  6? . Hawa H a n p m e H H o c T b  n o n s i  E a n o T e H m a n  K ~ K  

&-HKLWO ~ C C T O R H W I  r OT uenTp c4ep. 
2 9. LiBe To'leqHbLX 38pna 9, = 6,6 Kn a YP = 

= 1,32. loa Kn n a x o m w s i  na pacc~~mlor = 40 CM. Ka- 
H a n O  COB0plLISlTb A , '1~06b1 c ~ J I H ~ E I T ~  HX a0 P C C T ( X I -  

HHS = 25 CM? 

30. E l e ~ a n n m e c ~ ~  map pannyco~ P = 2 CM a a p ~ x a m ~  no 
nmemmna SP = 200 B omocrrenuio 3 e ~ n a  n O K p y x c a m T  c+e- 
pmec~oR MBT~JIJIWZ~CKO# O ~ W O Y K O B  p a W y C O M  /P ' 4 CM, KOH.. 

n e ~ ~ p l n e c ~ o f i  c uapow. Onpenenu~b n o T e H u H a n  ruapa nocne 
a a s e M n e H m  obonm~~.  

3 1. ~ b z n ~ n ~ a  M ~ C C O R  P 2  = 4 10-I K r  C 3 ~ 3 p m O h f  9' = 
= 10-16 Kn nonanaeT B none 3 e p s x e H n o r o  3 e K p e n n e I u r o r o  m a p  
~ a ,  m e s i  C K O ~ T ~  V' = 10 CM/C, H a n p a B n e m y m  K uempy ma- 
p-. K ~ K H M  UOJTXeH 6bm K H H H M ~ J I I ~ H ~ I ~ ~  p W C  r LWpHKa,  YTO- 

6b1 n b m m K a  uocTnrna ero noaepmocTn, ecna. a p s n  mapma y2 = 
= 10-9 Kn? 

32. llou n e i t c ~ s a e h ~  c B e T o B o r o  o 6 n i n y r e ~ m  c nosepnocT8: 
m o n H p o B e H n o r o  M e T a n n r n e c K o r o  uapa p a n a y c o M  P B b I n e T a m T  

WIeICTpOHbI C HaqaJIIaHblMH CKOPOCTRMW v' , B pWJIbTaTe ser6 
r u a p ~ ~  3apamaeTca. Do K a K o r o  M a K c w M a n m o r o  a a p s i n a  Q ~ o m o  
3L3pSInEl'b UapS iK  T a K U M  06pa30~? O T H O U ~ H H ~  3 8 p U a  3JIeKTpOHa K 

ero M a c c e  e/m a s ~ e c ~ ~ o .  
33. Qepa p a n H y c o M  I? = 0,l  M 3 a p a H e H a  no n o T e H U H a n a  

P5 300 B. Onpeuenmb pa60~y A cm s n e K T p m e c K o r o  nom 
n p H  n e p e H e c e H a a  sapma 9 = 1 10-10 Kn ~3 T O ~ K W  A B TOY- 

KY B ( PHC. 3 ), KOTOPble  Y U a n e H b l  OT IIOBepXHOCTIi c @ p b 1  COOl'BeT- 

CTBeHHO H a  PaCCTORHWEI rl = 0,l  M ,  = 0,2 M. & K R H H ~ M  3a- 
psna q H a  n o r e H u n a n  c 4 e p b l  npe~e6pesb.  

3 4. Onpenen& n m e H l u i a n  H a  n o s e p x t i o c T a  3apxemioro 
mpa, ecnn p 6 o ~ a  no nepeaecenm 3apna a- = 2 . 1 0 ~ ~ n  lo 

~ ~ C K O H ~ ~ H C C T H  B TOYK)', H a X O L W m C S I  HB paCCTORHUH d " 1 CM 

OT ITOBepXIiOCTH luapa P a n l i y C O M  r = 1 CM,  P B H a  A =1,3'l&h. 
3 5. Bnempo~ ,  n o n n e T a R  K 3 a K p e n n e H H o M y  ~ o s e s ~ o ~ y  m p h  

UtiTenbHOMy 3 a p R n y  = -1 o4 Kn (PBC. 4 ) , B TO'IKe A ( RA = 
= 20 C M )  m e e T  C K O ~ O C T ~  25; = lo6 CM/C. Ha K a K o e  WH- 
M a m H o e  p a c c T o a H a e  /TB npa6nn3mca a n e m p o H  K 3 a p ~ ~ y  ? Ka- 

I K O B ~  ~ m e ~ w e c ~ a ~  ~ ~ e p r m  ~ J I ~ K T ~ O H ~  W, n 0 ~ e  T O ~ O ,  KBK OH, 
I 

W L i r a R C b  B O ~ ~ T H O M  H a n p B I I e H H H ,  OKaXeTCR B T O s K e  C H a  P C -  
I 

I CTORHHH RC = 50 CM OT 3 a p R n a  ? Macca S I e K T p O H a  h = 
= 9,l  - r, 3 a p R n  e = -1,6.10-19 Kn. 

1 Q B A C  

Pwc. 4 

36. Tpy3 ~accoR tn = 1 K r ,  nonBelr reHrib~f i  H a  HKTK arm- 
HOR f = 1 M, H e C e T  3 a p R n  9 = 2 . 1 0 ~  Kn. non HHM HaX* 

n m c R  3 a p m w H o e  TWO c T a K n M  xe no senurmie 3 a p ~ 1 u o ~  npo- 
I 
I TUBOIIOJlOXHOr0 3 H a K a .  rpy3 OTWIOHRIOT OT ITOnOxeHUFI PBHOBeCELFI 

H a  yron d = 90' u o T n y c K a K T .  Onpenenam c ~ o p o c ~ b  rpy3a .V 
B MOMeHT np0XOXneHEIR COCToRHIlR PBHOBeCEIR,  e C n H  P C C T O R H H e  

M e W y  m p R n a M H  B MOMeHT ~ a S i 6 0 n b L L l e r 0  OTKnOHeHUFI F B H O  n k ,  
me /r = 2. -4 

37. map ~accoi i  m = 1 K r ,  n M e l o l u u i i  3ap~1n 9 =2'10 Kn. 
BHCUT H a  H e p B c T R x n ~ o Z i  HUTH B OnHOpOAHOM 32IBKTpOCTaTW& 

CKOM none Ha~p5lXeHHOCI 'bIO ,f = 3 . lo4 B/M. B ~ K T O ~  HanpSIXeH- 

H o c T n  .F n a p a n n e n e H  noaepmoc-ra 3 e ~ n u .  wap m m o H w n u  H a  

YrOJl d = 30' B n O n b  B e K T O p a  H a n p R x e H H O C T H  H OTIIYCTKnB. On- 
P e n e n H T b  MaKCHManbHyIo  C W I y  HaTRXeHEIR HKTH To . 

38. 3 n e m p o c ~ a ~ m e c ~ o e  none co3na~o p a B H o M e p H o  =PSI- 
XeHHblM UlapOM. E TO'IKe S , H a ~ O / l 5 l l u e ~ C S I  H a  PBCCTORHlM R = 
= 20 M OT u e H T p a  -pa, n o T e n u I E a n  nons 'P = 0,12 KB, B TOY- 

K e  C Hanp5IXeHHOCTb none t!? = 0,25 KB/M. L u a p H ~  ~ a c C O f i m =  

= G , 6  r, ~ e c y u &  s n e ~ T p m e c m i R  a a p n  9 = -17 H K ~ ,  n e p e M e -  

U a K T  a3 TO'LKH 8 , me OH IlOKOrtnCR, B TO'IKY e , P a 3 M H R f l  

em npa =TOM no C K o p o c T n  V = 15 CM/C. Onpenenmb pa6o~yA, 

7 
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s01~)pylo comptuam nan a a p d ~ n o ~  9 C W ~ I  norm npa nePM-*  

luapm TWICE 8 B TCPXW C, a p a 6 q  A ' u r n =  cm, 
n e f t c m q w  pa rnpmnr eo sperm n e p e M e m e H m .  

39. B O ~ o p ~ O M  M e X T p O C T a T I l r W K O M  none C H a I I p X e -  

~ocralo E , m n p a B n e H a e  nmm H a n p x c e H H o c T a  KOTOpOrO coma- 
a e e ~  c H a n p a B n e a a e M  c m b ~  mxecrx, = HHTH nnmon P wxpyr 
e e p r ~ x a r m a o f t  oca Bpar rceeTca  mpm ~ a c c o #  rn , mewuH# no- 
n o l l r a r e m i s d  =PA $? . O n p e n e n m - b  p 6 o y  A , 3 a T p a . I e r m y I o  

Btleumm C M ~ M H  ~ R R  p a s r o H a  l u a p H x a  EEI coc~orr~m n o K o a  no 
y r n o B o f t  cxopocrn U . 

40. H~KJIOHHO# IInOCKOCTK n p ~ u r o l  

yrmeoft ~enomsix~o#  IIPEI~M~I  (yron H a K n o H a  

d ) C BbICoTbI ( P E E .  5 )  C O C K a W 3 b m e T  

693 Tpexiurr T e n o  M a c c o a  m H c a p n o ~  
( -9 1. n o n o x m = ~ b a  a w n  9 n o M e u e H  B 

B e p u r m e  n p a M o r o  yrna npnaMb1.  Onpenenem 
cxopoc~b T e n a  v B M o M e m  nepexona H a  

PHC. 5 N p H 3 0 H T a J l b H y l O  nnOCKOCTb. 

41. MeTannwec~s&i map, merouM a- 
psn 9 , n e x w  H a  ~3onspymueii POPH~OH- 

TaJTbHoB n 0 n C T a B K e .  C BbICOTbI , HMeR H a Y a W H p  CKOPOCT6 ~, 
H a n p a B n e H H p  B H H ~ ,  n a n a e T  ~ ~ o p o i 4  map c T a K m  xe s a p a o ~  H 
M ~ C C O ~  . Ha KaKOe MliI iHMaWHOe FCiCCTORHHe c 6 n u 3 ~ : ~ c a  

m a p b ~ ?  P a s ~ e p b r  u a p o ~  npe~e6pexmo M a n q  ynap u e ~ ~ p a m ~ b s .  

42. 3JIeKTpOHa OTCTOHT U p Y r  OT npyra H a  6ec~o~e.1~0 
~ O W U O M  ~ C C T O S H H H ,  npmew onm a n e K T p o H  H a x o n m c a  B coclvh 
R:Hasi ~ O K O R ,  a n p y r o i 4  n B m e T c R  co C K O P O C ~ I O  %" K n e p B o w .  

Macca s n e ~ ~ p o ~ a  m , aapxn - P . Onpenen- H a a M e H b m e e  

P C C T O R H H e  ro , H a  KOTOpOe OHH ~6nHElWl"l '~ .  

43. B BePTHKBWIbHOM OLIHOPOaOM 3I IeKTPWeCKOM none Ha- 
XOaRTCR UBB U a p H K a  O ~ H H ~ K O B O B  MaCCbI m = 0,90 r, CBR3aHHbIe 
J r e r ~ o i  ~aonupyroueii H-IO, n a p a n n e m H o B  c m o s b m  nwrrm~ O- 

m. Mapme aecv a ~ n b ~  $? = -5.0.10-8 Kn H pz=lO*lC@Kn 
f 

( p ~ c .  6 ). Onpenenm xmnprrxemocrb E, s n e m p w e c K o r o  nom, 
npsi ~ o ~ o p o k  C B R ~ H H ~  map= H a x o m T c a  B n- 
Koe .  M o r y ~  nn cm3amwe H ~ K )  map- n B n r a -  

CR: B OAHOPOUHOM WIeKTpEi'IeCKOM none? 
44. no y c n o B m M  n p e n b l r t y r s e #  anaqa,  C ~ E G  

f = 4 , O  KB/CM H PCCTOZIHEe  M e X K y  spa- 
n a M n  d = 10 CM, onpenen- H a m x e H a e  HHTH T . 

45. BHYT~H IUiOCKOTY) KOIiUBHCaTOPa, K 06- 
m a m a M  smpom npmmeae pamocm nmemma- 
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AOB = 5 B, n o M e r s e H  c~epnce- nnmoft f - 5 CM c U B ~  
T o q e w r b m m  a a p n a M a  = 2 109 Kn n p o ~ ~ ~ ~ n o n o m i o r o  a m .  
HaRTa M a x c a w m s d  MOMBHT M cm, neftc1~yl0m~ m crep 
XeHb C 3 a p n a M H ,  -H p C C T o R H H e  Me- 06-1ura~a d E I O C M .  

Onpenenm p a 6 q  A corn a n e x T p w e c K o r o  nona npss noeopcvre 
c T e p m i s  H a  yron d =  90 OT nonoxenm H ~ ~ C M ~ N H B O ~ ~  peaaoeecm. 

46. Pee mapma M a c c a m  rt, a mz c 3 e p a e ~ ~  9, a 9' 
CooTBeTCTBeHHO CMEIaHbI Hlfl%IO, nep~&HyTOfi 9epe3 HaOUB-  

H& &fox. B m m n m  B e n m m m y  y c ~ o p e ~ ~ v r  luapwoa a dm 
m m x e H m  HRTH T , W J I H  BCR c m - m M a  ~ O M ~ ~ H B  B OJZEO~REXOB 

a n e x c r p I l r e c K o e  none H a n p m c e m i o c T b I o  E , nmmi H B n p e a m m m  

~ o m p o r o  m n p a B n e H b r  e e p r m r a ~ a o  s ~ e p x .  anesrpweclra~ WE- 

M O ~ ~ # C T B X ~ M  M e m y  3 B p X e H H b I M H  U P M C B M I I ,  T p H e M  H m H  0 

& ~ O K  H M ~ C C O R  HHTH n p e ~ e 6 p e ~ b .  
47. anempo~ co c K o p o c ? a m  = 4 ,107 M/C B n e T a e T  B 

rIJ'IOCK@ KOIiDeHCaTOp, n p P I e M  BeKTOp e l W  CKOpoCTH I I a p n n a W  

IUiaCTHHBM K O H n e H C a T O p .  CKOJTbKO CMeCTHTCR: TO'4m B b m e T a  

3neKTpOHa EZ3 KOHl leHCaTOF,  e C n H  K KOHUeHCaTOW IIpElJ'foXeHa pa* 
HoCTb llOTeHLUfaJIOB U = 300 B? P ~ C C T O R H H ~  M B W Y  rOpH30H- 

TaJIbHO pBCnOnOXeHHbIMX IIJIaCTHHaMH KOHlleHCaTOjX d = 1 CM, 

H a  P = 5 CM. 

48. C KaKOfi CKOpoCTbIO IIpOJIeTHT 3JTeKTpOH, BTSlWBaeMbIf t  

B 3 8 K p e n n e m o e  K ~ I I O ,  3 a p R x e m o e  nonoxmemao c n m e f t ~ o f t  

IUiOTHOCTbIo , 9epe3 UeHTP KoJT~LW? ~ J I ~ K T ~ ~ H  HaXOnWCR B 

~ ~ C K O H ~ ~ H O C T H .  

49. P B ~ M  n p o e o m i m a M ,  a M e r o u m  onwrraKoabIe  p a s ~ e p b ~  H 

@ 0 p M y ,  HO OnHH H 3  KOTOpbIX nOAbIfi, coo6lama OnEHaKOBbIe 3ap- 

nbI. K a ~ o s  IIpOBOnHElK H M e e T  6 0 J l b ~ H f i  ~ O T ~ H U H B J I ?  

50. Pm M e T a n n m e c K m  uapa c ~ ~ H ~ I M H  P n x y c a u H  ap- 
n W H  DO OnIMBKOBOrO IIOTeHLUIELna, OUSiHaKOBb1 JIH 3 B p n b I  Ha  

mpax? 6 y n y ~  na 3 a p R n b I  nepexonmb OT onxioro uapa K n p y r o q ,  
ecnsi m coenwrrm npoaono~? 

5 1. K ~ K  H3MeHHTCR no~ea-n apgxemoro npoeoamca, ec- 
n H  K HeMY n p H 6 n ~ 3 H T b  (683 CO~~PHKOCHOB~HHR) , H ~ ~ ~ P W ~ H H O ~  

t ~ e n o ?  
52. M ~ M ~ H H T c R :  n H  p 3 H O C T b  nOTeHUEIBJIOB M e X W  o6man- 

KaMU IIIIOCKOrO B03nyl l lHOrO KOHIleHCaTOFla, e U I H  OUHy 0 6 ~ n a n ~ y  

a s e ~ n ~ m ?  
9 



53. M ~ M ~ H ~ C R  IIA eMKOCTb KOHneHCaTOpa  HIIH y e W B m O r O  

IIpOBOAHHKa, e C n H  YBenWIHTb  HX 3 8 p R n  B 2 pa? 
54. M ~ M ~ H H T C R  n H  eMKOCTb IWIOCKOrO KOHneHCaTOp3 ,  S J l H  

B B O ~ ~ Y I K H ~ I ~ ~  3a3op M e m y  n n a c T m a & t u  B ~ B ~ Y T ~  ~eaapxemym 
O r e l i b  TOHKYIO ~ J I ~ c T E ~ ~ K J ' ?  

55. n n a c T E r n b 1  nnOCKOlW KOHneHCaTOpa  p a 3 n B H r a l o T C R  OnUH 

pa3 6 y n p ~  n O n m r e H H b I M H  K HCTOrHHKy H a n p R x e H m ,  npyrofi pas- 
OTKmO'IeHHbIMH nOCJTe 3apRnKki .  P ~ B H ~ I  JIH p a 6 o ~ b 1  n p H  pa3nBH-  

XeHHU M ~ C T I M ?  

5 6. H a m e ~ ~ p s i 3 o e a H ~ b 1 R  ~ b r n b ~ b r f i  n y 3 b I p b S  H e  MeHRR 3t3pR- 

na, p a 3 n p e ~ c ~  Tax,  TO ero panwyc ~ o s p a c ~ a e ~  B 2 paaa. M- 
MeHFIeTCH n p H  3TOM 3HePrEIR: 3apana? n p e r r c ~ ~ ~ ~ ~ y e ~  JlH ZapRLl 

p a 3 n y B a H H l O  ~ Y ~ ~ I P R ?  
57. n n a c ~ l m b r  K o H n e r i c a T o p a  n p H c o e n m i e s b r  K 

r a I I b B a H W I e C K O M y  3JIeMeHTj '  ( ~ H c .  7 ) . KUK H3MeHUT- 

t5 CR CUAa EZiHMOnefiCTBwR, e C n H  HX n O M e C T K T b  B He-  

n p o B o n a u y m  x n ~ ~ o c l a  c n w s n e ~ ~ p w e c ~ o f i  nposwuae- 
MOCTbX) t; = 3 ? 

58. BO CKOIIbKO pa3 H3MBHHTCR eMKOCTb HnOC- 

KOrO KOH11BHCaTOp, e C n B  M e x n y  eP0 0 6 K n a n K a ~ H  BBeCTIl  

n n a C T k M y  B 3  n H 3 n e K T p K K a  ( & = 4)? OTHOLII~HK~ P C -  

C T O R H ~  M e x n y  n a c T m i a M n  a/ K T o n u m e  n H a n e K T -  

PUC. 7 PHKa f P Q H O  -$ = 3. BO CKOnbKO pa3 BMKOCTb R3- 

M e H w r c R ,  ecnx n n a c T m a  6 y n e T  c n e n a H a  1x3 ~ e ~ a n n a ?  
5 9. KOHneHCaTOpa  eMKOCTbMJ C, = 2 MK@ K C = 4 MK@ 

2 
c o e n m e H b 1  n o c n e n o B a T e n b H o  H n o n K n I o s e H b 1  K HCTO'IHHK~ 3nC & = 

= 120 B. Onpenenwb H a n p R x e H w e  H UZ H a  K a x n o M  KOH- 

n e H c a T o p e .  

6 0. n ~ a  OilHI-IaKOBbM KOHlleHCaTOPa C O e ~ l m e H b l  IIOCnellOBa- 

T e n b H O  H nOnKiTIOqeHbI K HCT04HHKY 3nC. BO CKOnbKO pa3 a H3- 

MeHIlTCR p 3 H O C T b  ~ O T e H U ~ ~ a  H a  OnHOM H 3  KOHneHCaTOPOB, e C n H  

n p y r o f i  noPpy3HT% B X W K O C T b  C nBWIeKTpWIeCK0f i  n p O H H W e M 0 -  

CTb lo  & = 2 ? 
6 1. OLIHIiaKOBbIX llIIOCKHX B03jlyUiHbIX KOHSleHCaTOp3 COe- 

n m e H b I  n o c n e n o B a T e n b n o  H n o n m s e H b 1  K H C T ~ H H K Y  3nC. B~y-rpb 
OAHOrO U 3  HHX BHOCBT L1U3iTeKTPHK C i lK3J lBK~p l lYeCK0f i  XIpOHHWe- 

MOCTblO & . ~ S ~ ~ K T ~ H K  C!€lWJlfWeT B C e  n p O C T p a H C T B 0  M e m y  

0 6 m a n ~ a ~ a .  BO CKOJ'LKO pa3 h- H3MeHHTCR H a n p S X e H H O C T b  3ileK- 

T p w e C K O P O  n0TIS B =OM K O K L Z ~ H C ~ T O ~ ~ ?  

62. nna THHbI BO3UYIIIHOlW K O M e H C a T O P a  BMeKn.  lTIOIL[BAb 2 5 = 300 C M  H OTnaAeHbI  npyr OT npyPa Ha p a C c T O R H H e  d = 

= 3 MM. M e x a y  H m a  HBXO~EITCEI M e T a m m e c K a s  n n a c T m m  c Ta-  
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I ~ o f i  xe nnouapblo a T o n l a H n o i i  4 = 1 MM, m o n H p o e a H H a R  OT 

= M a e .  K o ~ n e ~ c a m p  3 a p R x e H  no H a n p R x e H m  U = 600 B K OT- 

m r e H  OT mosximca H a n p x e z i m .  K a v  p a 6 v  1 H a n o  npon- 
M C T H ,  ~ T 0 6 b 1  BbITaILIEITb ~ T I ~ c T U H K ~ ?  

I 
63. B OTKP~ITOM C T e w w n H o M  mmnpe c nnouanbm c e r e H m  

= 100 C M ~  Pa3 3a l lQnHReT 0 6 b e ~  y = 0,05 J l  M e w  nBYMFl 

IIOnBMKHbIMU MeTanJIW4eCKUMK nOPUIHRMH, I IOi lKnIO~eHHbIMH K H C -  
I T W H K K ~  ~anpaice~m U =  200 B. ~ n p e n e n m  a p s n  9 , K ~ O -  

p b r ~  n p o i i a e T  gepes w c T o r n n K  npa H a r p e a a H m  raaa OT f, =20°C 
no ,$ = 3 00'~. n w a n e ~ ~ p r n e c ~ a ~  n p o ~ w u e e ~ o c ~ b  raaa 1, anem- 
H e e  nameme crmam ~ O C T O H ~ ~ ~ M H .  T p e ~ u e ~  npe~e6pe.11,. 

64. napannenb~o o m o ~ y  u s  = 4 n o c n e n o ~ a ~ e n b ~ o  c o b  
DEMeHHbIX OnEIHaKOBbIX KOHneHCaTOPOB IIOnKnloYeH 3neKTpOCTaTH-  

4 e C K &  BOJ lbTMeTp ,  e M K o C T b  KOTOPOrO B f i  = 2 pa* MeHbLUe 

BMKOCTH K a X n O l W  H 3  KOHjIeHCaTOPOB. B Q ~ ~ T M ~ T ~  l lOKB3bIBaeT  U = 
= 400 B. H ~ R T H  H a n p R x e n n e  H a  ~ceZt 6a~apee t/, . 

65. Onpenenmb a a p ~ n b ~  , 
I y3 H a  

KOHneHCaTOp3X eMKOCTblo 'i $0 KKQ , 5 = 
= 4,0 MK@ H Cj = 6 , O  NK@, n o n c o e n m i e m i b ~ x  

K H C T O ~ H U K Y  H a u p x e H E I R :  8 = 24 B T ~ K ,  KBK 

n o K a 3 a H o  H a  puc. 8. 
66. B C X e M e  COeSlKHeHlicI KOHneHCaTOpOB 

(CM. PAC. 8)  ~ M K O C T U  9 = 5 = C =4,0 MK@, 
& = 3 50 B. Ha KOHneHCaTOpe  PI p a 3 H O C T b  

PHC. 8 noTeHuna ianoB U = 200 B. Onpenenm eM- 

K o C T b  KOIi l leHCaTOpa 4 . 
67. B C X ~ M ~ ,  ~ O M ~ ~ H H O ~  ~a PHC. 9, eh. .~o~r t ,  6aTapf3~ 

K o m e H c a T o p o B  H e  H ~ M ~ H R ~ T C R  npu ~ ~ M ~ I M H H H  K m o q a .  Onpene- 
nme . 



68. K o H j l e ~ c a ~ 0 p b 1  $ r 5 (prc. 10) npr nOMOlUH n e w  
K m o Y a T e n r r  n p n c o e m I o T c R  c H a s a n a  K 6a~apee c 3nC,  p m o 2 f  

, a 3 a T e M  K He3BpRXeHHOMY KOHjlBHCaTOpY C H a f i ~ n  3 a P R n  

f , K O T O P ~ ~  IIORBHTCR HB KOHAeHCaTOpe C3 . 3 '  

69. n n o c ~ l r i t  KOHneHCaTOp meeT ma 
CnOR W 3  LIHEUfeKTpHKOB C m 3 n e K T P R I e C K H M H  

lTPOHHUaeMoCTSiMH & H &z . npli KBKOM I 
COOTHOLIIeHEH TOJIUEfH d U d C n O e B  A H a e K -  

I 1  
T ~ H K O B  naneme n o T e H m o e  B K B ~ O M  cnoe 
6 y n e ~  B h = 2 pass M e m u t e  p a 3 ~ o c ~ n  no- 
TeHlWWIOB, n p m O X e H H O #  K 0 6 m a n ~ a ~  KOH- 

Pnc. 10 n e H C a T O p a  l l J I 0 U a n b I o  K B w ~ R ?  K ~ K O B ~  ehh 
K o C T b  KOHneHCaTOpa  f? ? 

70. B b r r n c n n ~ b  llOJUiyT0 e M K o C T b  C I L  

C T e M b I  KOHnBHCaTOpOB, wso6paxe~ofi H a  pKC. 11. ( C,' 2 MI& i 5 = 4 M K ~ ) .  

C 

c1 
Pnc. 11 Pnc. 1 2  

7 1. HaZiTw e M K o C T b  Co ~ 3 0 6 p a x e ~ o i I  H a  PHC. 1 2  6a~apen  
OAKHaKOBbIX KOHlleHCaTOPOB. EMKOCT~ KaH(4OrO KOHZLeHCaTOPa Pa- 
H a  C .  

72. Memay n n a c T m i a M n  n n o c K o r o  K o H n e H c a T o p a ,  3 a p s i x e H -  

HOT0  DO H a n p R x e H M  = 1200 B, 3aXaTa CTeKJIRHHaR (& =6 ) 
n n a c T m K a  T O ~ U H H O B  d = 4 MM. K a ~ o e a  n o s e p m o c T H a R  n n o T -  

H O C r b  nQnRPI13BUSfOHHOrO 3 a P R A a  6 H a  C T ~ K J I ~ ?  

73. H a t i ~ n  eMKOCTb Coda CKCTeMbI KOHneHCaTOPOB, BmIO-  

YeHHbIX Me)t(LIY TOYKBMW A W B , KaK l lOKd3aHO H a  PWC. 13. 
H a f i ~ n  p 3 H O C T b  nOTeHUWaJIOB A M e X A Y  TOrIKaMW a U ~ B  C X b  

M e ,  n306pame~~oit H a  psic. 14. 

Pnc. 13 Pnc. 14  

7 4. ~ J ~ o c K H ~ ~  ~ 0 3 n y L I I ~ b 1 k  KOHneHCaTOP C WCCTORHKeM M e X -  

ny n n a c T m a M a  d = 5 MM a nnouanbm nnacTm S = 500 CM 
2 

nonmlosea K r a m a a H m i e c K o w y  S n e M e H T y  c 3DC & = 2000 B. B 
n p O C T p a H C T B 0  M e m y  ni laCTEnlaMH KOHneHCaTOpf4 I IapaJUIWIbHO 06- 

KnaAKBM B B O M T  MeTanJIWleCKYIC nJ'IaCTMHKy ~OnI I l l fHOf i  d j  = 1 MM. 

Onpenenn~b p 6 o ~ y  A , C o B e p u r a e M y I o  6 a ~ a p e e f i .  

7 5. OnHHaKOBbIX B03nYLUHbIX KOHneHCaTOp3  eMKOCTbIO 

no c = 103 nQ a a p m e H b I  no H a n p R x e H m  L/ = 600 B a OT- 
KJIIOqeHbI OT WCTOYHWKB. O ~ E M  S i 3  KOHneHCaTOpOB nOrPY]KaeTCR B 

3 a p x e H n o M  c o c T o s r H n a  B K e p o C m i  ( & = 2), nocne sero KOH- 

n e H C a T O p b r  COenHHRIOTCR n a p a J I J I e I I b H 0  ORHOWMeHHO 3BpSDKeHHbIMH 

0 6 m a n ~ a ~ n .  Onpenenm p 6 m y  a n e ~ ~ p m e c ~ ~ x  CHJI A n p H  nepe- 
SClpRnKe KOHlleHCaTOpOB. 

76. P ~ C C . I H T ~ T ~ ,  C K ~ K O ~  c W I O ~  F n p H T R ~ K B a I O T C R  A p Y r  K 

npyry n n a c T m i b r  apsimennoro n n o c K o r o  K o H n e H c a T o p a ,  e M K o C T b  

K O T O p O m  p&3Ha f , a p 3 H O C T b  nOTeHlWWIOB U . P~CCTORHH~ 
M e x n y  n n a c T u H a M n  d . 

77. nJ I0cKEdi  KOHneHCaTOp C nHEUfeKTpHKOM ( & = 4) n p h  
o6pen a ~ e p r w  = 0,12 bK OT ~OLlKJIIOYeHHOIW K HBMY WCTOq- 

HW H a n p x e H m .  O n p e n e n ~ ~ b  pa6my B H e L w n x  cm A no ym- 
nearno nnanempluce n3 n p o c T p H c T B a  h f e m y  n n a c T m a M s i  n p a 6 q  
WCTOYHWK~ m K a  A. . 

78. Tpn H C T O Y H H ~  c 3nC 6, = 6 KB, & = 3 KB n & = 
= 2 K B  H T P H  KOHReHCaTOpB C eMKOCTRMH =23 MK*, $' = 
= 2 MK@ H C3 = 1 MK@ c o e n w m m x  M e m y  co6ofi nocnenom- 
TeIIbHO B 3BMKHYTylO U e n b ,  Y e p e n y R C b  npyr C n p y r O M .  H t 3 i - i ~ ~  Ha- 

n p R X e H M t  y , % l¶ Uj H a  K a W O h !  KOHneHCRTOpe. 



Pwc. 15 Pwc. 16 

80. K ~ K  HBM~HIITCB H a n p s i x e H s i e  H a  ~BXUMBX n a M n b l  npw 
n e p e M e r a e H w e  nonayvim p e o c T a T a  (PHC. 16 ) mpa~o? 

81. K ~ K  6 y n e ~  M e H R T b C B  H a n p S I X e H B e  H a  EWKHMBX JIaMlIbI  

(pac. 17 )  w TOK repes a M n e p M e T p b 1  A, a At npw nameam 
n o n 3 y ~ ~ a  peocTaTa ~a cpemero n o n o m e H m  no: a) K p a t h i e r o  n e  
Boro n o n o x e H m ;  6) ~pathiero npaaoro? 

Pwc. 17 

82. Ka~0t i  C X ~ M O R  (pSic. 18) H a n o  B O C n O T I b 3 0 B a T b C R  n p s i  
w a M e p e H m  c o n p o T m e H m  p e s ~ c ~ o p a  R : a) ~ a n o f i  s e n m m i b l ;  

6) 60~1buoii ~enmmb~? 

Psic. 18 

83. Onpenenmb c o n p m u B n e H w e  y r a c T K a  A 8  ( pac. 19 ) , co- 
C T O R U e r O  M3 UleCTIi OnWHaKOBblX pe3EICTOPOB R . 

84. Onpenenmb cpenmlo c ~ o p o c ~ b  W 
H a n p a a n e H H o r o  n s m e H s m  ~ J E K T ~ O H O B  snom 
M e m o r o  n p o B o n H w K a  n p I i  IUIOTHOCTH no- 

2 
CTORHHOrO T O K a  = 11 A/MM , eCnSf 

CYEITaTb,  Y T O  H a  K ~ ) K A ~ &  a T O M  M e A U  B M e  

T a n n e  K M e e T C R  OnHH ~ B 0 6 0 ~ b l i i  ~ J I ~ K T ~ ~ H .  

M O ~ R ~ H ~ R  M a c c a  M e n H  )u = 64 r/ M o J I ~ ,  

n n m ~ o c ~ b  M e n u  f' = 8,9 r / c ~ ~ .  
85. C~III~CTB)'~OT JIH TOKII,  TBKy'IIlHe 

Pwc. 19 OT 6onee H M ~ K O ~ O  n m e ~ m a n a  K 6onee 
B~ICOKOMY? 

86. K cem H a n p R x e H a e M  = 120  B n p w c o e n m R l o T c R  

c o n p o T l i s n e H s m .  npn ax n o c n e n o B a T e m H o M  coenmeaagi TOK 1 = 3 A, a r 
npa n a p a n n e n b H o M  coenmieanw C y M M a p H b I f i  TOK I = 16 A. q e ~ y  0 
P B H b '  C O n p O T I i M e H w R  P, k i  Ez ? 

87. n o c n e n o ~ a ~ e m ~ o  c o e n m e H b r  n ~ B H ~ I X  COIIpOTHBne- 

Hlifi. PO CKOnbKO pa3 K K3MeHHTCR COlIpOTKBlIeHHe U e n K ,  e C n I i  

ux coenma-rb napannenb~o?  
88. n n 0 ~ ~ 1 i f i  K C H n e H C a T O p  BhlKOCTbKl r 3 a n O n H B H  cpenoR C 

I 
Y n e i I b H b I M  COnpOTMl5leHUeh4 p I? n H 3 n e K T p m e C K O f i  I l ~ O H H U a e M O -  

c ~ b f f i  & . O n p e n e n ~ ~ b  ero c o n p o T a a n e a a e  R . 
89. Onpepenw~b T e M n e p a T y p y  t, HKTH n a M n o y K a ,  ecna npw 

1 
B K n m s e H m  B c e T b  H a n p R m e H M e M  U = 220 E no HIITI? U n e T  TOK 

I = O,E& A. npu f = 2 . 0 ' ~  c o n p o T w a n e H a e  ~ o n b + p a ~ o ~ o i i  HHTW 

3 i l e ~ T p U Y e C K O f i  nah7IIOYKU R = 36 OM. T e ~ n e p a ~ y p ~ b ~ f i  KO~I#III- 

UUeHT COnpOTIiBneHwR ~ollb+pab,a d = 4 ,E . 1 o - ~  K-' . 
90. H ~ C K O ~ ~ K O  n a M n  ( n = 4 ) , P a C C Y  EITaHHbIX H a  H a n p R X e -  

me U, = 3 B M cany T o K a  I = 0,3 A, H a n o  BKJIIOY mb n a p a n n e n b H o  w 
n r r T a T b  OT a c T o y H u K a  H a n p s x e H a e h q  uL = 5,4 B. K a ~ o e  n o n o n H n -  

T e n b H O e  COllpOTM&leHl le  R H a l l 0  BKnloYIiTb I IOCIIenOBBTeJIbHO n a M -  

na h ~ ?  

9 1. @ ~ K I ~ ~ ~ K I I  n;lOCKCrO K C H n e H C a T O p a ,  n w n C T a B n R l o I I l K e  CO- 

6 0 f i  K B a n p a T H b l e  n n a c T m b r  co c ~ o p o ~ o f i  Q = 40 cb:, pacnono- 
X e H b I  BeJ jTI lKaj IbHC B B a H H e  C r;IAUePEIHOM If C O e n A H E H b l  C KCTOY- 

HlrKohl H a n p R m e H M e h r  U = 500 B. Onpenenw~b cany T o K a  I B 

I uenn, ecna B MHHY n o n i ~ ~ ~ a m ~  r.lauepmi T a K ,  YTO y p o B e H b  ero 

I 
l IOB6l lUaeTCR C O  C K O p O C T b K  10 C ~ I / C .  P ~ C C T O R H I I ~  h q e m n y  

n.laCTlTHahJl1 d = 5 hlh l ,  LIII3;leKTPIPIeCKaR nl3OHIiLlil6h:OCTb rjIIIUe- 

I p ~ m a  6 = SC. 



92. M 3  KyCKa IIFOBOnOKH COIIFOTHBneHHeM R = 10 OW Cne- 
naHo Konbuo. h e  cnenyeT CoenmuTb npBona, nonBonHuue TOK, 

'1~06bl COnpOTHBneHHe KOIIbUa I IOnyYMOCb I' = 1 OM? 
93. Onpenenarb o6ruee conpoTnaneHue uenu, n o K a 3 a ~ ~ o i  H a  

puc. 20. 

94. Onpenen- c o n p o T w a n e H w e  R, , ecnu a h r n e p M e T p  n h  
Ka3bIBaeT T O K  1 = 5 A, a BOnbTMeTp H a n p R X e H H e  If = 100 B 
(put. 2 1 ) . B H Y T ~ ~ H H ~ ~  COnpOTHBneHIie BOnbTMeTpa Rz= 2500 OM. 

95. H a a u  conpo-rwsneHue npoaonmaoro ~ y 6 a  n p w  ~ m m -  
'IeHSiH er0 B U e n b  M e X n Y  T 0 4 K a M H  U 8 (PIIC. 22) .  COII~OTEIB- 
neme K a m n o r o  pe6pa ~ y 6 a  ~ B H O  R . 

Puc. 22 Plic. 23 

96. ana perynuposaam HanpaxeHue H a  ~ a r p y a ~ e  co6paa 
cxeMa, u 3 0 6 p a m e ~ ~ a a  H a  puc. 23. C o n p o ~ u a n e ~ m  ~ a r p y 3 ~ u  u 
perynupoaosaoro peocTa-ra paBHbI R . H a r p y a ~ a  n o n K n m q e H a  K 

nonoBme peocTaTa. K ~ K  H ~ M ~ H H T C H  H a n p a m e H u e  H a  ~ a r p y s ~ e ,  ec- 
nu ee conpoTuBneHsie ysenmmb B ~ B O ~ ?  

98. K T O g K e  A OLlHOPOnHOrO IIpOBQnOqHOrO KOIIb l Ia ,  IIMeIO- 

uero 3 ~ a q ~ ~ e n b ~ o e  conpoTuBneaue, npucoenwieH n p o B o B . ,  a K am- 
M e T p a n b H O  ~ p O T l i B 0 ~ O n O ~ H 0 8  T O s K e  B - C K O J I ~ ~ H I U H #  KOHTa K T  

( ~ u c .  2 5 ) .  K ~ K  6 y n y ~  M e H R T b C R  nOKa3aHUR BOIIbTMeTPEl npIl nBH- 

XeHEIH C K O I I b 3 R U e r O  K O H T ~ K T ~ ?  

Puc. 25  Puc. 26 

naneHue HanpRxeHm H a  yYacTKe uenr? A 8  ? K ~ K  I I ~ M ~ H U T C R  cuna 
TOKa 1 li Iz COOTBeTCTBeHHO B ~ e p a 3 B e ~ B n e ~ ~ o f i  V a C T H  U e n H  U 

I 
H a  yYacTKe A8 .f 

100. C p a ~ ~ n ~ e  n o ~ a 3 a ~ m  a M n e p M e T p o B  B uenax, c o c - r a -  

B 6 a ~ a p e m  ( p n c .  2 8 ) .  K a ~ o e  H a n p a x e H n e  noeaxeT B o n b T h J e T p  B 

Iiaxnoa u 3  c x e h l ,  e c x r ?  3 JC onHoro s n e w e ~ ~ a  & ? B H ~ T ~ ~ H H H ~  
COlIpOTliE!JIeHliR 3 J I e h J e H T O B  CsPiTaTb p a B H b I b i r ?  Hynlo, a BHyTpeHHee 



103. M C T O ~ H H K  T O K a  C BHYTpeHHliM C O n p O T H B J l e H l i e M  p= 1 OM 
H 3nC.  6 = 3,6 B n o n K n I c q e H  K uenw, coc~o~ruefi w 3  p e s u c ~ o  OB 

T 3 
8 R = 4 Ow, R2= 7 OM, /? = 3 OK H K O H n e H C a T O p  C = 2 ' 1 e  @ 

(pwc. 30). O I I p e n e n ~ T b  p a 3 H O C T b  nOTeHUWaIIOB L/ li 3 a p R n  

K O H n e H C a T O p e .  $ Ha 

104. MCTWHMKI~  T O K a  C 3nC % ' 2 B li &z = 3 B,BHF- 
P e H H U M l i  COIIPOTIlBJIeHKRMIi f17 = 2 OM A G= 1 OM IIOLlKJIIOZleHbl 

K p e ~ l i c ~ o p y  c o n p o T m e H u e h r  R = 10 OM (plic. 3 1). O n ~ e n e n l i ~ b  
TOK 1 , unyuwR qepes a u n e p M e T p ,  u ~ ~ H O C T ~  n o T e H u l i a n o B  U H ~  
I I e p B O M  MCTOqHliKe T O K a .  

105. D E B  UCTOqHUKa T O K a  C 3nC = 1,5 B U dZ = 2 B 
c o e n m e H b I  napannenmo (plic. 32 1. B o n b ~ h ~ e ~ p ,  n o n K n I o r e H H b I f i  K 

n o n m c a M  MCTOZIHHKOB, n o ~ a 3 b r m e ~  H a n p R x e H u e  U= 1,7 B. On- 
P e n e n U T b  O T H O l n e H l i e  BHYTpeHHMX C O I I p O T l i a ' l ~ H l i f f  /;/G . C ~ H T ~ T ~ ,  
q T O  B H y T p e H H e e  COIIpOTUBJIeHUe B O n b T M e T p  B e n H K O  /?g >>(p,, G), 

106. Ha  pHC. 33 u 3 0 6 p n . e ~ a  C X e h l a  MOCTl iKa YUTCTOH~ Di'IlIR 

k 1 3 b ~ e P e H W l  C O I I ~ O T U B ~ ~ H ~ ~ ~ ~ ,  me K,. - H e U 3 B e C T H O e  COIIPOTHB- 

n e H l i e ;  R, - 3 T a n O H H O e  C O n p O T H B Z e H U e ;  C - F a . i I b B a H O M e T p ,  COe-  

n U H e ~ H b 1 f i  CKOJIb3RLUUhl KOHTaKTO hl n C OUHOpOnHblM I IpOBOnOM 60nb- 
UlOFO COIIpOTUB.rIeHkIR XB ( p e 0 ~ 0 p n ) .  n o K a 3 a ~ b ,  q T O  nPIi OTCYT- 



Pac. 33 

107. npsi n o n m g e H m  K W C T ~ H H K Y  meuiero COII~OTHEUI~-  

HESi Rf ' 1 OM B UenH WeT TOK = 5 A. ~ P H  BHBIlIHeM COII- 

THBTIeHkiki R2 = 2 OM CcwIa TOKa zz = 3 A. Hamw B H y T p e H H e e  

COIlpoTHBneHHe r HCTOWiEIKa TOKa. 

108. K ~ K O B ~  3i'IeETpOnBHXyUaH C m a  & 3J IeMeHTa ,  eCJIH 

npw H3MepeHHH H&lpRXeHHR: H a  er0 3 a X H M a X  BOJTbTMeTpOM C BHyT- 

PeHHHM COnpOTHBneHHeM Rl = 90 OM llOlI)THM u = 10,8 B, a 
npw ~ ~ M ~ I K ~ H H E I  s n e M e H T a  HB C o n p o T m n e H w w  Rz= 20 OM nosry- 
WM TOK I = 0,4 A? 

109. ~ P H  3BMbIKaHHW raJIbB€lHFJeCKOPO 3J IeMeHTa  H a  C O n p O -  

TIIBneHwe R, = 1,8 OM a uenw w e T  TOK If = 0,7 A, a npw a- 
M ~ I K ~ H H H  H a  C o n p o T m n e H w e  Rz = 2,3 OM B uenw w e T  TOK Iz = 

= 0,56 A. 4 e ~ y  P B e H  TOK KOPOTKOrO 3BMbIKaHWI Ika? 
110. Dl38 HCTOWiHKa TOKa C 3DC &, = 1,s B H dt = 2 B 

Si  BHYTPBHHHMH COnpOTEIBneHHRMH 9 = 0,5 OM W = 0,3 OM 
c o e n m e a b 1  napamenbao. Onpenenw~b TOK gepes memee conpo- 

11 1. % p*. 34 ~306FU3Xe~e U e n b  nOCToR.HHOrXl TOKa,  C O -  

cmarsaa w 3  ~ p e x  ECTO~HHKOB TO- B ~ p e x  peawc~opo~ ,  BK~IO.I~H- 
2.m 

i ~baToCnenoea~-&m~o. Onpenen- ~ ~ H O C T ~  n m H - i i n o ~  $ - 5 
Me- TO¶lraMH 1 E 2. C O I I ~ ~ T E B J I ~ H H E I M H  ECTOSHElCOB TO- H 

coeunnkrremaba rrpoeouoe npe~ebpmb. 
1 12. Onpenenm paanocm n w r e H u B a n o s  ~enrny TO=I- 

~ M H  A a 8 B uem, noxa-oii H a  pwc. 35, rue 6, = 1 B, 
R,= 1 OM; &= = 2 B, 4 = 2 OM; g3= 3 B, 46 3  OM;&^= 
= 4 B, Ry = 4 OM H TOKH, ~ 4 y r s ~ e  9epe3 p e a ~ ~ o p w .  

Pwc. 35. 

Pwc. 36 Pwc. 37 

1 14. K o ~ n e ~ c a ~ o p  eMKOCTbK) = 5 , O  MK@ CIOnCOeflEIHFI- 

I e T C S  K WCTOlIHHlCY lTOCMZIHHOrO TOKa I i anPBXeI IHeM = 200 B 
(pwc. 37). 3 a ~ e ~  n e p e K n m q a T e m  nepemmxa c K o m a K T a  1 H a  

I 
KOHTaKT 2. Hamw KOnHYeCTBO TenJWl 4 , BbUeJIHBlueeCSl B w 3 E -  

C T O p e  3 = 5 0 G  OM. C O ~ ~ O T H Q ~ ~ H H ~  pe3HCTOpa  $= 300 OM. 



115. B OAHO U 3  nne'3 MOCTHKa Y ~ C T O H ~  ( P U C .  38) B W Y &  

HO ~ e n u ~ e f i r i o e  c o n p o T n a n e n u e  X , ring K o T o p o r o  ~ K O H  C M ~  ~ e -  
C n p B e A J I H B  11. 3BBUCHMOCTb T O K a  ( B  aMvlnepax) O T  n p K A O X e H H O r 0  

H a n p R m e H m  u (B B O ~ ~ T ~ X )  m e e T  B m  I= KU 3, rue fi=q 01%: 
B O C T a J I b H b l e  n n e q U  M W T a  B M l O s e H b l  O n U H a K O B b l e  p e 3 K C T O p b l  C O -  

n p o T U B A e H H e M  R = 4 OM. n p H  KaKOM T O K e  qepe3 6a~a -  
pel0 MOCT OKBXeTCR c ~ ~ J I ~ H c ~ ~ ~ o B B H H ~ ~ M ?  

Pnc. 38 PHC. 39 

116. B C X e M e ,  H 3 0 6 p a ~ e H ~ 0 i i  H a  pHC.  39, BenwziUHbI 3 n C  
6 a ~ a p e f i  &, U &= , l4X B H Y T P e H H U e  C O n p O T E i a n e H u R  , , , CO- 

n p o T u a n e H n e  R u e M K o c T b  L7 a n a x i b l .  O n p e ~ e n n ~ b  3apsn KOH- 

a e H c a T o p a  fZ . 
1 17. ~ U H ~ M O - M ~ I C M H ~  H M e e T  3aC = 12 B II E H y T p e H H e e  

c o n p o T w a n e H u e  = 012 OM.  OH^ 3 a p x x a e T  6a~ape10 a K K y M y m -  

T O P O B  C 3ac Lz = 10 B H BHYTPBHHIW C O n p O T I l B n e H H e M  = 

= 0.6 OM. napannenbao 6 a T a p e e  B K n I o r e H a  n a M n o s K a  conpoTuB- 
n e H H e M  R = 3 OM. Onpenenun TOKU -7 u rZ B 6a~apee  u 
B n a M n O q K e .  

f 

P a 6 o ~ a  H MOUIHOCTb T O K a  

118. Yepea n a M n o r K y  K a p w a H H o r o  @~apsx n repea n a M n y ,  

B M l o q a e M y l o  B 3 n e K T P O C e T b  An% OCBeUeHIIEI,  nPOXOAUT TOK IIpU- 

6 n l i 3 1 i ~ e i T b H o  OL!HO~ H TOB Xe B e n F I U H b l .  ~ O Y ~ M Y  JIaMnO'IKU B b a e -  

~ I O T  p a s a b l e  K o n w e c T B a  T e n n o T b r  npn npoxoxnesun repes HWC 

T O M  B T e V e H U e  P B H O r O  B ~ ~ M ~ H U ?  

119. Tpn n p o B O A H K K a  C OAIMaKOBbIMU C O n p O T H B n e H u R M H  

IIOLlKmOqaK)T K UCTOYHUK~ n o c T o E i n n o r o  H a n p E i m e H u R  cnarana na- 
pannenbao, 3 a ~ e ~  n o c n e n o B a T e n b H o .  B ~ K O M  crryrae no~pe6i-m- 
e T C R  ~ L b r n a E i  ~orrmoc~b u ao CKOII~KO pas? 

120. Ha y r a c T K e  u e n H  n o c n e n o B a T e w n o  B w r I o r e H b r  n B a  a M -  

n e p M e T p a ,  no~a3br~arnruue o a ~ y  H ~y xe aenmuny  TO^. C n m a ~ o -  

122. q e ~ b l p e  O ~ ~ a K O B b I e  JIaIsMnhI, p e C W m B E M b r e  E8 110 B, 
BKnroqeHbx B uenb H a  W a c T K e  AB non H a n p r x e n a e M  220 B ( p ~ c .  41 ). 

1) Kamrr n3 n a M n  6 y n e ~  ropem srpqe? 
2) YMeKbIIIffl.CPCSI, O C T a H e T C e  H e l I 3 M e M b I h 4  W H  B Q s P C T e T  peel 

X O n  a H e p r H K ,  eCJIK: a )  3 B K O p O T E T b  JIaMny 2; 6) nocnenoeeTerma0 
c n a M n o f i  4 ~ w n o ~ i r r a  eue OW? 

123. K ~ K  K ~ ~ ~ I B ~ H T C X  Itamin cnnpansi mex~ponnmxcn, ecna 
H a  W a C T O K  C n H p a A H  I I O n a n e T  B O U ~ ?  

124. K K C T O q H H V  T O K a  n O m I 0 ' 3 a W ) T C B  nea nmpe6mm: 
o m  pa3 n o c n e n o e e l . e m . H o ,  ~ ~ o p o i 4  - napannemeo. B ~ K O M  

C W a e  KnLI HCTOYHHKa 6mue?  
125. L I ~ H  HCTO~HHK H a n p s i x e n E I s l  c 3DC, pamion & , a 

B H y T p e n n m i  C o n p H B n e x i s i e M  P , ~ ~ M K H ~ T ~ I R  H a  p e o c T a T .  Bb~pa- 
a m  MOIGHOCT~ MKB P BO B n e u m e f i  u e n H  K ~ K  +~HKUIM) C B A ~ I  T(L 

m i 1  . ~ o c T ~ O R T ~  r p a @ H K  3 T O f i  ~ K U H H .  ~ P H  KBKQM T O K e  Mom- 
H W T ~  6 y n e T  ~a&armueR? noc~pox-rb T a m e  rp+m ~BBECEMOCTB 

5' OT C W I b I  T O K a  B mnx. 



126. MCTOZIHHK T O K a  C 3nC, p E i ~ ~ O f i  6 , W B H Y T p e H H H M  

C O n p O T I l B n e H I l e M  3 a M K H Y T  H a  p e O C T a T .  ~ O C T ~ ~ E I T ~  r p E i @ m ~  Il3- 

M e H e H U R  C U n b l  T O K a  1 , H B n P R X e H I I R  U , M O W O C T H  P, p a 3 ~ G  

~ a e ~ o f i  BO E H ~ L L I H ~ ~ ~  U e n H ,  n0m0fi MOLLMOCTH ki Knn $j' n p H  

H3MeHeHUki  COIlpOTUBneHSW p e O c T a T a  R . n p ~  K a K O M  C O O T H O U I P  

HtiU BHeUlHeI'O H B H Y T p e H H e r O  ~ O l I p 0 ~ 1 l B n e H U f i  i l O C T l l r a e T C R  MaKCti-  

M a m H a R  MOIUHOCT~ BO ~ ~ e l l i ~ e f i  uenx? ~ K O B  npu  TOM KnLl yc- 
T~HOBKII?  

127 .  3 n e ~ ~ p u r e c ~ a ~  uenb n o K a m a  H a  puc. 42. Lla~o: & = 

= 100 B, = 36 OM, Knn KCTO'IHHKa T O K a  2 = 50%. B~IYHC- 
nu% c o n p o T u B n e H x e  R ti noneayio MOUHOCT~ N . 

R 128. npa n o n c o e n m i e a k i k i  K EICTO'IHWKY 3 n C  
COIlpOTHE9leHEnr R, = 18 OM H a  H e M  B b m e n R e T C R  fg MOLLIHOCT~ PI = 18 BT, npu n o n c o e n k i a e s k i u  co- 
IlpOTMBJleHSW R = 3 OM B b i n e n R e T C R  MOLUHOCTb 

Pz= 1 2  BT. d 8 T H  TOK KOpOTKOrO 3 e M b l G i H U R  I C -  

TOYHtiKa 1' . 
129. n p u  n o n K n r o s e H u u  K 6a~apee c H a s a n a  

COnpOTKE9leHuR A, = 3,0 Oh", a 3 a T e M  nocneno- 
& B a T e J l b H O  C HHM COnpOTElBJleHIlR R = 63 OM K O -  z MMLIU~HT n o n e 3 ~ 0 r o  n e 8 c ~ ~ m  ~o3poc ~h = 2pa- 

'llc. 42 3a. Onpenenmb B H y T p e H H e e  c o n p o T u a n e H u e  6 a ~ a -  
pea P . 

130. A K K ~ M Y ~ R T O ~  C BHYTPeHHUM C O n p O T I l m e H U e M  = 

= 0,08 Ob4 n p H  T O K e  - ,  = 4 A O T n a e T  BO BHelllHtOK; U e n b  M O U -  

H O C T b  P = 8 BT. C O I I ~ O T H B ~ ~ H H ~  H a r p Y 3 K I I  Y M e H b l l l a H j T .  K a ~ y t O  
I 

lv!OrUHOCTb O T n a C T  a K K Y M Y n R T O P  BO BHeLLIHtOK, U e n b  n p I l  T O K e  

f = 6 A ?  
13  1. 3 n C  IICTOZIHHKa T O K a  6 = 2 B, B H P p e H H e e  C O n p O T H +  

n e H u e  I/' = 1 OM. Onpenena~b  cuny T o K a  I , ecnn  B H e b H n R  

uenb n o T p e 6 n ~ e ~  ~ o u i ~ o c ~ b  P = 0,75 BT. 
132. K ~ K  npki n a p a n n e n b s o l v r ,  T a K  ti npa n o c n e n o e a T e n b H o M  

C O e n K H e H H H  n B y x  O n m i a K O B b l X  aKKyMyJ'I5lTOI)OB H a  BHeLLlHeM C O n P O -  

T H B n e H u H  B b l n e J I R e T C R  M O U H O C T b  P/ = 80 BT. K ~ K ~ R  M O W O C T b  

p 6 y n e ~  B b l n e n R T b C R  H a  3 T O M  COIlpOTHBneHHH,  e C n U  3 e M K H Y T b  
2 

H a  H e r 0  n H U b  O n m  k i 3  ~KKYMYIIRTOPOB? 

133. 3 n e ~ ~ p 0 ~ o T 0 p ,  B K I I I O ' I ~ H H ~ I ~  B C e T b  H a n P H X e H l i e M  U = 

= 120 B, n o T p e 6 I I R e T  T O K ~  = 15 A. O n p ~ n e n a ~ b  MOIUHOCT~ 

b ~ o ~ o p a  P u ero Knn , ecnu c o n p o T k i m e H w e  O ~ M O T K B  MO- 

T O p a  R = 1 OM. 
134. 3 n e ~ ~ p o ~ o ~ o p  n u T a e T c R  OT c e T a  H a n p R x e H H e M  U = 

= 24 B. q e ~ y  pama MOUHOCT~ P H a  Bany MOTOW npu n p o T e -  

KaHHH I I d  er0 O ~ M O T K ~  T O K a  1 = 8 A ,  e C n H  H3Bf3CTH0, ZIT0 npa 
IlOIlHOh" 3 a T O p M a X E I B a H U H  n0 U e n U  H n e T  T O K  I. = 16 A? 

135. 3 n e ~ ~ p o M o 6 ~ n b  M a C C O 8  M = 1000 K r  nBLVKeTCR C O  

CKOPOCTbKl ' '7 2 KM/Y. O n p e n W I U T b  M a K C H M a I I b H O e  y C K O p e H H e  

3 J I e K T p 0 ~ 0 6 1 m R  a. , YZIuTblBaR,  ZIT0 Knn n B H P a T e J I R  3 = O , S 6 ,  
H a n p R K e H H e  H a  IlOJltoCaX HCTOZIHMKa T O K a  1/= 125  B H MaKCH- 

b l a n b s b l i i  TOK, uny~uafi sepe3 n B H r a T e n b ,  I = 500 A. 
13 6. 3 n e ~ T p H Y i r e c ~ a R  U e n b  IIOCTORHHOrO T O K a  COCTOHT H 3  

n B y X  HCTOZIHHKOB C 3 n C  4 = 4 B li & = 6 8, BKnIOZIeHHbIX Z 
H a B C T p e Z I y .  B H ~ T ~ ~ H H I ~ ~  C O n p O T H W l e H I l R  HCTOgHHKOB O n m i a K O B b I :  

p= 1 Oh4.  O I I p e n e J I H T b  T e n n O B y l o  M O U H O C T b  P, K O T O p a R  B b l n e n R -  

e T C R  H a  COIIpOTHBneHHl(  /?= 2 OM, IlOnKnIoZIeHHOM I l a p a I l I I e J l b H O  

&iCTOYHWKY TOKB. 

137. H a r p e B a T e n b  a n e ~ ~ p o q a f i ~ ~ ~ a  c o c T o a T  113 n ~ y x  c e K -  

UHfi. n p ~  BKnkOZIeHHH n e p ~ 0 f i  C e K U H H  B O n a  P ZIaf i~kTKe 3 a K H n a e T  3a 
B p e h l R  fj = 10 hlKIi, a npZ4 BKIlloZIeHHH BTOpOft CeKUHH 3a tz = 

= 40 MMH. 3a K a K O e  B p e h l S  .& 3 a K M n H T  B O n a ,  e c n H  BKntOZI H T b  

o6e ceeuaw: a )  n a p a . l . ? e . r l b s o ;  6) n o c n e n o ~ ~ e n b ~ o ?  
13 8. T p e 6 y e ~ c ~  H ~ ~ O T O B H T ~  H a r p e B a T e n b H y l o  cnripanb n n R  

a n e ~ ~ p m e c ~ o f i  ~ . T M T K I I  ~ ' I O L U H O C T ~ D  P = 0,5 KBT, n p e n ~ a 3 ~ a q e ~ -  
H O ~  n.?R BKntOZIeHIlR B U e n b  H a n p R X e H H e h l  U = 220 B. Ka~of i  
n.71.IH bl HYXHO B 3 R T b  n.12 3 T O r 0  HHXpOhlOBYtO IIpOBOnOKY n H a h " e T p 0 h "  

d = O , 4  h w ?  Y n e . ~ b ~ o e  c o n p o T H b T e s r ? e  mxpowa B H a r p e T o b l  co- 
CTORHMM y= 1,05 . loe6 C ' h 8 . h ~ .  

139. K a ~ o f t  c W b 1  TOK 1 H a n o  n p o n y c T k i T b  gepe3 xene3- 
HYto l IP0BO;IOKy n*TPiHofi P = 1 h l ,  h l a c c o f i  = 1 r, ~ 1 ~ 0 6 6 '  Ha- 

r p e T b  eo 3a Z = 1 c no T e h m e p a T y p b I  n n a s n e H m  t = 1 ~ 0 0 ~ ~ .  
nepenayy T e n n a  n p y r n r  T e n a h r  H e  Y ~ J I T ~ I B ~ T ~ .  Y n e n b ~ o e  conpo- 
TIIb?eHEIe  p = 1 " 2 .  loe7 0 h l . h ~ ~  )'ne.lbHaR T e n J I O e M K O C T b  C = 
-= 500 n m / ( ~ r . K ) .  H a s a . x , ~ a n  T e h f n e p a T y p a  f, = O'C, n D 3 T H O C T b  

D - 7 9OC K r /  hf3 .  



141. K O H ~ ~ H C ~ T O ~  eMKOCTbK) ' 0 ,04 MK@ C IIOMOlgblO 

KJ'DOqa (PHC. 44) IIepHOllSFleCKH C sEiCTOTOfi h = 50 pa3 B C b  

K ~ H n y  3 a p R X k l e T C n  O T  EC'I'OqHEKe C 3nC 8 = 100 B H B H y T P e H -  

HHM c o n p o T s B n e H x e M  P H pa3plweTcs sepea c o n p o T m e H a e  R. 
Onpenenmb MOIIOIOCP~ P , B b u a e m e q m  B H a r p p K e  R . C ~ H -  
Tam, 9 T O  BO B W M S  m M b l K a H H R  KOHTaKTOB KJIIOYa KOHJleHCaTOp 

nonRocmlo 3apxaeTcs ( n o n o m e ~ ~ e  1 ) H ~ O N I O C T ~ I O  p a a p ~ m a e ~ c s  

( nononce~~e  2 ) . 1 2  

K n o n l o c a M  6a~apea n o n c o e n m e H  B o m T M e T p  T a K ,   TO n o n o x b  
T W f b H a g  K J l e M M a  BOJIbTN.eTpa l l O n K m O q e H a  K OTpHUBTWfbHOMYj no- 
nlocy 6a~apew. BoJ I~TMW~ npa STOM n o K a a b I m e T  H a n p R x e H w e  U = 
= 2 B. K a ~ o e  K o n m e c T B o  T e n n a  Q B b m e m e T c n  3a spews t = 

= 1 C H a  B H y T P H H e M  COIIPOTUBneHHH 6a~aPli? 

I reme h i e m o r o  n p o B o n a  # , npnr-on~oro n n R  3~0ii uenx. Ynen* 
H o e  c o n p o T u m e H a e  M e n H  p = 1',7.10'~ OM-M. 

I 146. n o &  KaKUM H ~ ~ ~ R X C ~ H M ~ M  L/ H V H O  I l e p e l l a B a T b  3JIeK- 

T p F I e C K y K J  3Heprk!3J IIOCTORHHOrO TOKE3 H a  p a C C T O R H I i e  f = 5 KM, 

~ ~ K O H I , !  Qapane~  AJIH a n e ~ ~ p o n ~ a a .  TOK B ramx. 
I \ ' ~ I ' H ' H u T H o ~  B 3 a I l h l O U e f i C T B ~ e  TOKOB 

147. Lisa s n e ~ ~ p o n a  B sune n n o c K a x  n a p a n n e n b m i x  M e n H b u r  

C e T O K  O n y U e H b I  B np0TOZIHb:fi P C T B O P  MeLlHOrO K Y I I O P C a  H npH- 

c o e n m i e s b r  K I ' e H e p a T o p y  n o c T o c I H H o r o  H a n p c I x e H w R .  Eiyne~ nu  si- 
hfeHRTbCSI C w I a  T o m  I l p U  n e p e H O C e  3 J I e K T p O n O B  B p a C T B O p e  T a K ,  

ZITO TOK n O f i n e T  TO no H a n p a m e H a I o  T e s e H a R  x a n K o c T I I ,  TO npo- 
THB ~e1-0, TO non y r n o M  K ~ e ~ y ?  

148. ~ \ O X C H O  JIM H a  O C H O B ~ H I I H  3 a K o H o B  aapanen cnenan  
3 a K n M q e H K e ,  ZIT0 DIIR 3 n e K T P O I I n T k N e C K O I ' O  BbIneI IeHl l f I  OnKHaKOBbIX 

h:aCC n a H H O I ' 0  B e U e C T B a  ~ p e 6 y e ~ c ~  3 a T p a T I I T b  0nWHaKOBb:e KOJIH- 

r e c T B a  a ~ e p r u n  T O K ~ ?  

i 149.  O ~ M H ~ K O B ~ I ~  JrH KOIIWieCTBa BbIneJIRK.ITCR n p H  

3 . l e K T P . 7 1 1 3 e  U 3  pa&?INHblX F a C T B O p O B  (P IE .  47)? ~ 



sepea HHX? 

151. n p H  N e K T p O J I H 3 e  CHJIa TOKa  Fk3BnOMepHO M e H R n a C b  oT 

1,- 2 A DO 1, = 8 A B T e q e H U 8  f = 10 C. Karoe K O n m e C T -  

BO M e R H  /73 BbIRenHTCR K 3  P a C T B O p  fuS04 H a  K a T O a e  8 C n H  

E U t e ~ T p ~ x l l M J n e C ~ K f i  3 K B H e a n e H T  M e n K  = 0,32 8.10~' ~ r / K n ?  
152. ilpn m e ~ ~ p o n ~ a e  B o n b I  q e p e a  B ~ H H ~  B T e q e H H e  ~ p e -  

M8HK f " 25 MHH I IpOnyCKanH TOK 1 = 20 A. K ~ K O B ~  T e M n e -  

153. E m e n ~ p o e a ~ ~ e  M e T a n n w e c K o r o  ~anenm c n o B e p m -  

CTI,IO = 120 C M ~  npononxanocb t = 5 Y n p H  cane TO- 

1 = 0,3 A. B ~ ~ ~ H T H O C T ~  HKKenR h. = 2; MOnRpHaSl M a C C a  /U = 
= 58,7 r/yom,; IInOTHOCTb P = 9 r / c ~ 3 .  Onpenenmb T o n u m y  cnos 

154. l7pa ~ K O M  H a n p a x e m n  a a x u r a e T c R  H e o H o e a s  n a M n o Y -  

~a ( n o s m ~ e ~ c a  c a e ~ e ~ n e )  , ecnn p a c c T o m a e  M e w y  3n8KTpORa-  

MK, EIMeK)LUBhK B U  TOHKEIX nnOCKnX n n a c ~ m i , d  ; 3 ~ e p r m  HOHK- 

3aLWK H e O H a  )Y ; nnma CBO~O~HOI'O npo6era 3JIeKTpOHOB M 8 X l l y  

RBYMB IIOCneQOBaTeJIbHbiMH CTOnKHOBeHZLFlMH C a T O M a M K  H e O H a  t? ? 
155. K ~ K  KarOTOBKTb ~ K I l b ~ b ~ f i  3neKTPOIvlarHKT,  e C n K  nol. 

CTaBl IeHO YCnOBHe,  9 ~ 0 6 b 1  TOK B 3 n e K T p O M a r H I P T e  66171 CPaBHB- 

TeJIbHO ~ n a 6 b 1 ~ ?  

156. 3 n e ~ ~ p o u a r ~ r n  nepxwr rpya, H e  n e p e M e u a c r  ero, ~ . e .  
H e  coseplllan M e x m w e c ~ o t  p a 6 m b 1 .  'Ha  TO p c x o n y e T c a  e H e p  

B ~ K T O ~  K H ~ K L I ~ H  u a r H m H o r o  nons B T o q K e  A, axemameti ~ q ~ p s i  
K O H y p a ,  I3 B TOYKe B, J I 8 X a U e f i  B H e  KOHT~W? 
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158. n p s ~ o n s m e t i n b f i  TOK JZ , npoxonm no ocu ~pyro~om 
TO- jl (pEic. 49). C KaKOfi C M 0 a  ~ U M O R ~ ~ C T B ~ I ~ T  TOKE? 

159. 3 n e ~ ~ p o ~  B n e T a e T  B omopomoe mnimoe none n e p  

e 16 1. M e K T p o H a  R B M y T C X ,  l raK n b  

9 .  - H a  PHC. 50. ~ Y C T ~  7 - C W I a ,  C K b  

V, ~ o p o f i  MarHKTHOe none IIepBOPO SJIeKTpOHa ReR- 

CTBYeT H a  BTOPOR, a F'-. C-, C ~ 0 T O p a  

MarHKTHOe nOJIe BTOpOrO SIIeKTpOHa U e f t c ~ ~ y e T  

H a  I I epBbIk .  P ~ B H ~ I  JfK -BeJlkFlKHbI CEl l  P H F  '? - 16 2. ~ ~ I ~ K T ~ o H ,  06na~a1oru~  C K O p C T b H )  

Pnc. 50 27, nonenae~ B omopomoe mmm~oe  none, 
c ~ R y K U H S l  KOTOpOrO 8 COCTaBrIS8T yl"W d = 

= 90' c Zr . O K P ~ H O C T ~  m K o r o  p a n ~ ~ ~ a  R 6 y n e ~  o n a c b r e a m  

~ J I ~ K T ~ o H ?  

16 5. 3 a p a x e ~ ~ m  q a c T n u a  w r e T a e T  B o c u l o p n H o e  M a w m H o e  

none n e p n e H n e K y m p H o  K naHHK K H R ~ K U K K .  I'pa~aua nona npen- 
c T a m e T  co6oR n n o c K o c T b ,  n a p a n n e n b H y r o  H a n p a a n e H m o  w ~ ~ y ~ r r w w  

AOrrsI . Hanpaane~~e  H a q a n b H O f i  CKOPOCTH S a C T U b I  C O C T a S M e T  YrOJI 

d = 35' c r p a ~ n u e f i  nons. Onpenenmb yron M e x u y  H a n p a e -  

IIeHIZFlMW ABIM(eHWl ZIaCTKUb! 110 I lOnaRaHWI  B M a M H T H O e  none K 

nocne BbLneTa ~3 H e r o .  
29 



166. 3apsrxe~~aa S a c T H u a  c 3 a p a n o M  ? li MaccOii flZ. C0 
C K O ~ + T T ~ I O  B n e T a e T  B omopomoe M a r H m H o e  nme c m ~ y &  
uweti B nepneanmympao r p a H H u e  nma. H a n p a m e ~ ~ l e  KHLZYKUHU 

n e p n e H n m y m p H o  K H a n p a a n e H m  CKO~OCTH. Yepes K a K o e  B p e M R  ,& 
S B C T H W  Bbl f inW B 3  MalTiHTHOrO ~ I o ~ R ?  

167. C B o 6 o n H o e  n p o B o n o S H o e  K o n b u o  c TOKOM H a x o n H x s r  B 

O m O p O a H O M  Ma~H-OM none, UHnyKuuR KOTOpOrO B = 1o02~n . 
Benmma TO= B K o m U e  f = 5-10-2 A. Pa~uyc KOJI~LIBP = 2 c ~ .  
Ka~ofi M ~ K c X M ~ ~ H ~ ~ Z ~  MOMeHT CWI M M O X e T  R ~ ~ ~ C T B O B B T ~  H a  n p  

I 
BOnOSHylO P M K y  CO CTOPOHbl MarHEITHOrO IIOJIH? 

168. B O m O p i l H O M  MarHHT.HOM n O n e  H a  TOHKHX BepTHKBJIb- 

H ~ I X  ITPOBOJIOSKBX O ~ I M ~ K O B O R  n n k M b I  P O ~ U ~ O H T ~ J I ~ H O  n o n ~ e u e ~  
npc lMOnUHef i~b l21  nPOBOIlHHK M ~ c c O ~  % = 10 r H nnUHO& t?= 20 CM. 
M H ~ ~ K U U S  now 8 = 0,25 Tn ~ a n p a ~ n e ~ a  B e p T w K a n b H o .  npo- I 

BOnHHK)' T e S e T  TOK I = 2 A. kki K ~ K O ~  Y r O n  & OT B e p T I l K a n H  

OTKJIOHRTCR n p o B o n o K H ,  n o n n e p x u B a m m H e  ~POBOIIHHK? 

169. Onpenenm c m y  B3aHMOQeficTsMFi P , n e t i C T B y I o m y I o  

H a  YYaCTOK n p O B O n a  8 = 1 M n B y ~ n p O B 0 n ~ O f i  B O 3 n y l l l ~ O f i  JlUHUu 

s n e K T p o n e p e n a q a ,  ecnu TOK B nmmi  I = 500 A, a p a c c T o R H H e  

M e x n y  n p o B o n a M w  P = 50 CM. 

170. ~ P O B O ~ H E I K  AB ( p ~ ~ .  51) nn tn ro f i  P " 0,6 M H CO- 

n p o T a m e H w e M  R = 0,02 OM non n e f i c T ~ w e M  c w b : ,  nefic~~ywruefi 
co CTOPOH~I O n H o p o m o r o  M a r n n T n o r o  n o n R  c w n y m u i e f i  B = 1,6 Tn 
nBHXWCSl  p a B H O W e p H 0  CO CKOpOCTbIO = 0,5 M/C n 0  MenHblM 

llIHHaM. UUH~I  rIOJlKnIOSeHb1 K UCTOYHHKY 3nC & = O , 9 6  B H 

B H y T p e H H m  c o n p o T n a n e H n e M  P = 0 , C l  OM. none nepneanmy- 
n R p H 0  IIIIOCKOCTR, B KOTOpOfi JTeXaT  LLUMbf. OnpelleiTliT'b C H V  TOKa r 
B IIpOBOnHHKe, MOKtHOCTb , Pa3BHBaeMYH) CWIOfi A M ~ ~ P ,  H MOLU- 

H O C T ~  , p a c x o n y e M y m  H a  H a r p e w H w e  npoaomma. 

17 1. E n p ~ M 0 y r O J I b H O f i  IUOBeTe,  IIepeAHSIR Pi m R R  CTeHKH 

K O ~ o p o f i  l i3rOTOBlIeHbl  113 MeTadTJIa, a 6 0 ~ 0 B b I e  113 I lEIMeKTpHKB, 

naxonmg W e K T p n m .  ~ ~ O T H O C T ~  ~ n e ~ ~ p a n u ~ a  P , 3 n e m ~  
n p o a o n H o c T b  & . K M e T a n n m e c K m  c T e H m M  n p m m e H o  HanpR-  

xeme U , a BCR mBeTa n o M e u e H a  B omopomioe B e p I I K n m H o e  

MarHElTHOe IlOlIB B. O l T p e n e J I ~ T b  p a 3 H O C T b  ~ P 0 B H e f i  XEUIKOCTII A h  
O K W O  6 0 ~ 0 B b i x  CTeHOK KIOBeTbI. n J IUHa  IUOBeThl f , LUqHIfa . 

17 2. ~ O ~ U ~ O H T B ~ I ~ H ~ I ~  PeJlbCb; HaXOaRTCR H a  paCCTOHHSiH P 
~ p y r  OT npyra. nepne~nracynsp~o p-caM nexm c T e p m e = ,  wc- 
C a  KOTOpOFO 7 7 2  . no C ' M p m  T e Y e T  T0.K I . KOB@IIUU~HT T p C b  
HHU CTePXHEI 0 PBII~C~I_ / I~  . ~ P I I  KaKOM MEIHIlManbHOM 3HaYBHI%X 

H H n y K U E I  MaPHHTHOT'O nOIIR B C T e p X e H b  6me~ ~ B H P ~ T ~ C R ?  K ~ K o R  
YPOJl d C B e p T W J I b I O  6 y n e ' T  COCTaEUIHTb np11 3TOM BBKTOp M a r -  

HHTHOR HH~YKuHH? 

1 73. Me~annwaec~oe K O ~ U O  ~ o n e 6 n e ~ c s  n p o n o m m e n b H o e  

B p e M R  n O C n e  BblBeneHHR eP0 H 3  nOJIO)I(eH11SI PEiBHOBeCHU. Ecnu X e  

IIO&(IieCTH M a r ~ k i T H b &  C T e p X e H b  T a K ,  4 ~ 0 6 b 1  npkf ~ o n e 6 a ~ m x  KOI'Ib- 

UO H a n e B a J I O C b  H a  M a r H U T  (PKC. 5 2 ) .  K O ~ ~ ~ ~ H B R  ~ ~ J C T P O  LaTYXa-  

IOT. 0 6 ' b ~ ~ ~ l i T e  npmmy ~ ~ J . C T P O ~ O  TOpMOXeHNR KOJlbIbLIii. 

174. B K O P O T K ~ Y ~ M K H ~ T ~ I O  KaTyl l IXy OnMH Pa3 6 b I C T p 0 ,  nPY- 
r O f i  pa3 M e n n e R H O  BABiiraIOT M a r H H T .  

a )  O a m a ~ o ~ b ~ f t  nw a w n  nepesocuxsr n p H   OM B H ~ ~ K U O H -  

HblM TOW%? 

6) ~ S ~ H ~ K O B ~  JlIi p a 6 o ~ y  IIpOTHB 3neKTPOMarliETI'HbIX C W  

C o B e p z I I a e T  cma, B m e r a l o m a s r  M ~ M H T ?  

175. n m e ~ y  miorna H e n a n e m  OT ~ e c ~  y n a p  MOJIHHH ~ o -  
rYT pL3CrUIBBWI'bCR IIpeLlOXpaHUTeIIH U nOBp€?nHTbCR YYBCTBRT6.?6-. 

HbIe  ~ n e ~ ~ p 0 ~ 3 ~ e p m e m ~ b 1 e  n p a 6 o p b 1 ?  

176. B w p b  K O ~ O T K ~ ~ ~ M K H ~ T O B  K ~ T ~ I L I K N  B c T a B n e H a  npyrasr , 
no KOTOPOB m8T TOK OT EiKKYM'jJIRTOptl. BO BTOpylO KaTYLLlKY BTR- 

rmaeTcsr m e n e 3 ~ b 1 f i  cepnerawrr, t c n e n c T s s e  sero  B n e p B o R  m y -  
mrpyenx  TOK, u o H a  m r p e w t e m s .  38 c Y e T  KaKof i  B H e p r w u  nyfis.3- 
B o m c a  a a r p e ~ ?  



17 7. ~ 0 p s i 3 0 H T a J I b ~ b l f i  M€TanJIHY eCKHR C T e P X e H b  nnmoR f = 
= 0,5 M B p a l u a e T c R  o K o n o  ~ e p a m n m o f i  om,  n p o x o m u e f i  qepes 
onrm s i 3  KOHUOB c yrno~oB CKOPOCT~H? CC1 = 4X pan/c. Onpen* 
n H T b  w 3 H O C T b  IIOTeHItHaJIOB M e w y  KOHUBMH C T e W H R ,  BCnH 

B e p T H K a a H a R  COCTaBnr r IoUaR KHQ'KUEfli MaI'HHTHOI'O IIOJI5l 3 e ~ n ~  
B = 5.105 Tn. 

178. ~ T ~ B O J I O S H ~ I ~ ~  BHTOK nnouam[blc S = 10 C M ~  paspeaa 
B HBKOTOpOfi T m K B ,  B P3F3 BKmOgeH KOIUleHCBTOP eMKOCTbI0  

C = 10,o MI&. BEITOK HaXOnKTCR B O ~ O ~ A H O M  MalWHTHOM nGw 
ne, nmm E ~ W I ~ K U N H  KOTOPO~O n e p n e H n k I K y m p m 1  ~ O C K O C T B  ~ m m .  
MIUlyKIXKH MaT\HllTHOrO llOJI5I WBHOMBPHO EClMeHR8TCSI BO BPBMeHH 

co c~opoc~bm A = 5 . 1 0 ~  Tn/c. Onpenen- =pan xco~na- e-f 
campa 9 ,  

1 79. I l p ~ ~ o y r o m ~ ~ y r o  p a ~ ~ y  E G ~  npoBo- (pnc. $3 n o m i -  
H~IM COIIPOTHBRBHH~M P = 1  OM^ n e p e M e c r H n H  c noc~ocrmofi 
C K O ~ O C T ~ K )  tr = 10 M/C 'iepe3 06nac~b, B rro~opfi - ~ X O ~ R  

Marnmoe none c pnmyxweR B = 0,l Tn . Bemop 0 n e p n e H -  

n m w p e n  rr mocxocrx pamn, npomxemoc'rb 0 6 n a c ~ ~  c Mar-  

IIHTBbI~ n M B M  e = 4 CM, CTOPOHH *MKH a = 5 cM, B = 15 CM. 

Hamxi n p s i p a q e n E i e  BJ3'yTp~~efi 8HepI'HH p M K H  d C/ . Temoo6~e- 
HOM npe~e6pegb. 

180. K y c o ~  npoaona nnmok f = 2 M c K n a n b r B a e T c s  B n B o e  

H eI'O KOHUbI 3BMbMBK)TCR H a  PanbBElHOMeTp .  & T ~ M  IIpOBOn P C -  

THPHBBeTCR B K B a n P a T  T a K ,  ST0 nnOCKOCTb K B a n W T a  I I e P n e H n H -  

KJVISIpHa K l 'OPH30HTaJIbHOii C O C T B B n ~ I 0 l l l e f i  KHAYKUIIEI M a r H H T H O r O  

nons 3 e ~ n s i  B = 2.10-5 TJI . K a ~ o e  K o n w e c T B o  a n e K T p w e c T B a  

npofineT qepes r a n b B a H o M e T p ,  ecnu conpoTnmesue KOH- 

R = 1 OM? 
18 1. B B e p T l u c a n b H O M  MalTiHTHOM none B nBZOKeTCSI r O p K -  

EiOHTaimHO n p O B O m U &  C T B W e H b  A J l w ~ O f i  6 CO CKOpOCTblo ~ 
( p ~ c .  54). Ko~ubr  C T e p x w I  n p H c o e n m e H b 1  K 6a~apee c 3aC & 
H BHyTPeHHHM COIIPOTEBJIeHSX9M . H a f i ~ K  npJ lpaLUeHHe  BHYTpeH- 

182. no  UBYM M ~ T ~ ~ ~ I P I ~ C K H M  n a p a ~ n e n b ~ b l ~  p e k K a M  

(psic. 55), p a c n o n o m e m b r M  B r o p ~ 3 0 ~ ~ a r m ~ o i i  MOCKOCTH si s a M K e  

HYTkIM H a  HHX KOII9eHCaTOpOM eMKOCTN C , M O X e T  683 T p e H M  

ABl iPaTbCR IIpOBOLlHEM MaCCOR W Ii LVIliHOii f I I 9 n  DeRCTBs ieM 

c s i n b r  F ( = 0). Onpenensim y c K o p e a H e  n p o ~ o m s ~ a .  Conpol 
T W e H S i e M  P e e K  H nPOBOAHNKa I I p e ~ e 6 p e q b .  CSiJIb1 T p e H M  OTCYT- 

CTB~IOT, N ~ ~ K L U F F I  M a m m H o r o  nom 5 B e p T m a w H a .  Ka~sie ~ m b r  

3HepI'HM Y B e J I M l l B a D T C R  n p H  llBEurteHHH ~ I ~ o B o A H K K ~ ?  

183. K K O H U M  KaTYllIKH D H a M e T p O M  fl = 5 CM, H M ~ I O I U ~ R  
f l =  lo3 BHTITKOB, IIOUCOenRHeH H e 3 a P ~ X e H H b l f i  KOHneHCaTOP eM- 

K O C T ~ ~  C = 10 MK@. K a ~ y u l m  noweruaews B onsopoaaoe M a r -  

H m H o e  rime, KWJYKUEIR K o T o p o r o  napannenwa ee o c s i  w HSM~HR- 

e T c a  co cxopoc~bm ABL$= loo2 Tn lc. Onpenenmb a p s n  
H a  I I I laCTKHaX KOHneHCaTOpa .  

P 
184. Pa~wi,  HMerouraR n =. 1000 BKTKOB, nnouaubm S = 

2 = 5 C M  3BIVrKHYTa H a  P a A b B a H O K e T p  C O n p O T W e H H e ! v J  = 1 0 ~ 0 ~ .  
Pama H a x o n m c s  B OAHOPOAHOM M a m m H o M  none c w y K u a e i l d =  

= 103 TX , n p u r e M  nminsw m n y K r r m  nons n e p n e w H K y n s p H b 1  K 

ee nnocxocw. K a ~ o h  3apsn 9 n p o T e q e T  no uenu r a n b B a n o M e T -  

Pa, e C n R  H a n p a B n e H H e  M a r H H T H O r O  n O n R  H3MeHSiJIOCb H a  06pmoe? 
C ' I H T a T b ,  rITO IlnRyKUESI MarHMTHOI'O n W  Si3MeHRJIaCb P B H O M e p H O  . 

185. B OAHOpOAHOM MaI'HITPHOM none C UHIIyKUIIefi B P C -  

I l O n O X e H a  3BMKHYTaR. K a T y u l K a  n l i a M e T p O M  d C qHCJIOM B H T K O B n .  

~ ~ O C K O C T ~  KaTYlllKki ~ e p n e f f Q s i K y ~ p H a  K IIEIHWIM HI-IUYKUNH IIOJIR. 

K a ~ o k  3apn  9 n p o T e s e T  no uenrr Karymm, ecnsi ee n o s e p H y m  

H a  180°? ~ ~ o B O J I O K ~ ,  U 3  KOTOPO~~ HRMOTaHa  KaTYUKtl ,  R M e e T  

nnOCKOCTb CeqeHEzR S H Y n e n b H O e  COIIpOTHBJleHHe p . 
186. n ~ a  M e T a n n w e c m  c T e p m s  p a c n o n o x e H b 1  ~ep~-aGnb- 

HO H a  ~ ~ C C T O R H U U  k' = 0,6 M npyr OT npyra si ~ B M K K ~ T ~ I  B B e p x y  
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IIp0BOnHJIKOh.l. no STHM C T e p X H R M  693 TpMiUR E H€tpyIJleIi?IS K W -  

T a K T a  LKOIIbIb3IIT -I'OpH30HTt3JIbHO paCllOlIOXWHElff I IepeMbFXKa M ~ C C O ~ ~  

/n= 5 r. BCR C E C T e M a  HaXOflHTCR B OEIiOPOLlHOM MaPHEITHOM I I b  

ne c ~ r n n y K u a e P  B = 2.10'~ Tn , nepne~nmcymp~ofi ~ O C K O C T H  

KOHCTPYKUHH. YCT~HOBI~BUI~RCR C K O m T b  ITePeMbFXKH W " 5 M/C . 
npe~e6peras C o n p o T ~ e H H e M  OCTaJIbHOR g a C T H  CECTeMbI ,  H ~ ~ T H  

COIIpOTHWIeHHe n e p e M b M K k i  R . 
187. no n B y M  w e T a n n u q e c K a M  CT~PXHRM, ~ B M K H J T ~ I M  n p o l  

B O ~ M K O M  H p a c n o n o m e m b I M  napannenmo mr npyry H a  pacc~ocr- 
HEUl P = 0,s M nOl l  YITIOM d = 30' K lYlflK3OHTY, CKOJTb3HT 

I 

n e s r f h r i i  c~epxcem ~accofi  n = 10 r. C H C T ~ M  pacnonoxe~a B 1 .  

O ~ U I O ~ O ~ O M  BBPTJIKBJIWIOM none c w n n y K u i e 8  B = 0, l  TA . On- 
pene . IP iTb  yCTaHOBMsLLlyIOCR C K O p T b  LIBKIKBHIIR C T e P X H R  Z/L/, 8 C n H  

K O ~ ~ ] I ~ ~ I I ~ U M € ? H T  TpeHHH 7 = 0,5, a COIIpoTllBJIeHHe K O H T W  I IOCTOI  i 
RHEIO I1 C O C T a M R e T  R = 0,1 OM. 

I 88. n n a c ~ m b r  K o m e H c a T o p a  e M K o c T b m  C = 20 MKO non- 
KnIO'I (>I161 K l lBJW II€lpanJ'IWlbHbiM pe%KBM,  ~ C n O J I O X e H H b I M  H a  WC- 
CTW LUIIL P = 0, 5 M npyr OT npyra, no ~ c r r o p b w  6e3 T p e H m  MO- 

x e T  ~ 0 n b 3 m  ~ ~ O B O ~ R L I I H %  C T e p x e m  M a c c o k  tn = 0,l r. -$CR 

cncl h ~ n  H a x o n m n  B M a r H m H o M  none c H n n y K u H e i  B = 10 Tn , 
I 

n w i a l l  r u i n y ~ u ~ ~ l  n e p n e H n r i K y n R p H b l  K n n o c K o c T u  p a c n o n o m e H m  pe- 
eK. l ' ~  L re ~ ~ M ~ I K B H W R  mmqa c T e p x e H b  n p n o 6 p e ~ a e ~  c ~ o p o c ~ b  v'= 
=( j  ' M/C. OIIpeflenWr% p a 3 H O C T b  IIOTeHLLI99nOB H a  KOHneHCa- 

1 opc.. 
1 39, ~ O T O K  npoaomuek m m e o c T n  ( p a c n n a ~ e m b x f i  ~ e ~ a n n )  

T e t I 1  1 1 1 0  K ~ ~ ~ M ~ Y ~ C K O %  ~py6e .  am M3MepeHHR CKOPOCTJl X m K O I  

C T I ~  I I \Gy n o M e u a m T  B omopomoe M a m m H o e  none, nepnemmy- 
. I R ~ I I  ( K OCH ~ p y 6 b 1 ,  a B ~ p y 6 e  3 a q m m s i I o T  nm m e K T p o n a ,  06- 

~* 

I 
pa.' IOdMX IInOCKMfi KOHneHCaTOp (pJ I c .  56 ). M ~ M ~ ~ ~ T c R  p a 3 H O C T b  

nol l ~ u x a n o ~  M e m n y  W e K T p o n a M x .  O n p e n e n ~ ~ b  C K O ~ O C T ~  n o T o K a  

&" , e C n H  MaI'HHTHaR EmmKUIIR IIOJlS E = 0,01 T/1 , paCCTORHJle  

h r e m n y  a n e K T p o n a M i i  d = 2 CM, u 3 ~ e p e m a ~  WSHOCT~ n o T e H u H a -  

JIOB U = 0,4 MB. 

190. ~ P Z I M O ~ ~ O I I ~ H ~ I B  KOHVP ABCD n e p e M e u a e T c R  noc ry -  
n a T e a H o  co CKOPOCT~KJ ZY B M a m m n o M  none T O K ~  1 , T e K y I s e  

r0 no m H H H O M y  l I p R M 0 ~  l l p O B O m  00'. ( ~ H c .  57). C ~ o p o ~ b r  

A D  = BC = fi n a p a n n e n m b r  n p o B o n y  H AB = D C = a . Conpol 
T m n e m e  ~ o ~ r y p a  R . O n p e n e n m  cmy i H H n y u H p o B a m o n ,  B 

K O H T y p e  TOKB, KBK ~#IYHKUHX) WCCTORHHR x . 
19 1. ~ F ~ I M o J T € U I ~ H ~ R  W M K a  CO C T O p o H a M H  2 f H f. (me 

P = 10 C M ) ,  BbIIIOnHeHHaR H 3  0 ~ 0 p o D H O f i  ~ e m O f i  nPOBQnOKH no- 
CTORHHO~O ceqe~us, n p w ~ p e n n e ~ a  K ~ e n o m m o t q  x e c T K o M y  

a 3 o n H p y m u e t q  c T e p m s m  ( puc. 58). qepes HKXHOK~ n o n o ~ m y  nno- 
U a n H  P M K H  CO3f l aeTCR IIOTOK HHL(J'KIWH, ~ a p € l C T a W ~ H f i  nPOnOPUHOL 

HaJIbHO B p e M e H H  (JIEmHH EmLlyKuiH MarHHTHOIW llOILR I I epneHnl fKy-  

N I P H b i  nnOCKOCTH WMKH). Korna K H n y K U i S  

n o c T s i r a e T  s H a s e H m  Bo = 0,17 Tfl , M e x a -  

H m e c K o e  H a n p R m e n H e  B s e p r m a n b H 0 h . r  cwpx- 

~ ( t )  ~e ~ c c q e a a e ~ .  Onpenerrm, repea K a K o e  spe- nt MR ZI nocne B K n m q e H m  n m  B ( t ) rro + + +  
hl npomome~. nnomoc~b h r e n a  p, = 8,5 x 

x103 ~ r / ~ 3 ,  ynenwoe c o n p o T m n e H a e  ~ t ,  = 

+ +  t = 1,7 O M ~ M .  

192. K a r y m  IlHaMeTpOlv: d = 6 CM, 

PHC. 58 conepmaluacr /z = 500 BHTKOB ~emoii n p o l  
BOJIOKH Y n e n b H b I M  C O I I ~ ~ T H B J I ~ H H ~ M /  = 1 7 X 

x 1 0 ~  OM-M H C B S e H H e M  3 = 0.4 MM2, P C -  

n o n o m e H a  B O ~ O P O W O M  M a r m - r H o M  none, E m n y K u m  K m o p o r o  Ha- 

n P M e H a  BnOJTb OCH KB IlIKH H P B H O M e p H O  H3MeHReTCR C O  C K O I  

pOCTbI0  AS/di= 2 * 10' Td /c. KOHUI KaTyIlIKH J e M a H y T b I  HaKO- 

POTKO. O n p e n e n w  T e n n o B y m  MO~LIHOCT~P , B b u e m m u y m c R  B KB- 

TyI l lKe.  

193. n p ~ ~ o y r o n b n a s  p a M m  co CTOpOHaMH $ = 0,5 M H 

$= 0.3 M , m m m e n e m a n  HJ M e m o m  npoeona c n o r o m b a r  col 
n p m a m e ~ a e ~  P = 1,7.10-5 OM/M, c nocTOZiHHoji  c K o p o c ~ ~ ~  

&" = 4 M/C BBOnHTCR B 0 6 n ~ C T b  MaFHHTHOIY) n O n R  C E M L ~ ~ K u H ~ ~ ~  

& = 3,4. loo2 Tn , nmnw H H A ~ K ~  n e p n e H n m y m p H b .  K mol 
CKOCTH WMKII .  OIIpeJleJIHTb pa60~y A , K O T O ~ R  J e T p € t q H W e T C R  H a  

BBeJleHHe W M K H  B O ~ ~ B C T ~  Mar'HEITHOI'O lIOnR. 

194. ~ ~ R M O Y I ' C U I ~ H ~ R  W h f K a  CO CTOpOHaMH PI H p a C n O I  

n o x e H a  B M a r m m H o M  none c B e r r o p o M  HHnycum K, n e p n e H n w  

KyJMPHblM K IIJIOCKOCTIl F a M K H  (PHC. 59). no n B y M  CTOpOHaM CO 

C K O ~ O C T ~ W  2 7  ~ B H X ~ T C R  C w p m e H b  P.B c o n p o T a B n e m e M  R . O n p e  
n e n m  K o n w e c T B o  s b u e n m m e r o c n  B oepyxamuym cpeny T e n n a  4, 
e C n H  T e M I I e W T y F E l  PaMKEI H e  H3MeHEUIaCb. 
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195. Me~annrnec~uR nI.IcK p a n H y C O M  r = 10 C M ,  p a C n o l  

noxe~~bI2i  n e p n e H n n K y n R p H o  K M a r H m H o K y  nonm c mny~u~ief i  B = 
= 1 TA , B p a U a e T C R  B O K p Y r  OCII, n p 0 ~ 0 L W I U e f i  Z I e p e 3  U e H T p ,  C F- 
~ o B O R  CKOPOCTbHj = 200 paA/c. f l ~ a  CKOnb3HIUIIX KOHTaK- 

Ta ( o n m i  H a  OCN ~ H C I C K B ,  npyroil H a  O K ~ H O C T M )  c0enmicrm-r ~ H C K  

c p e o c T a T o M  c o n p o T H s n e H x e M  R = 5 ON. Yew pama T e n n o B a R  

MOIUHOCT~ P , s b m e n c r e w a c r  H a  p e o c ~ a ~ e ?  
196. B n e M o H c T p a w i o m o M  r e H e p a T o p e  n e p e M e H H o r o  TOM 

M a r H m o e  none c o 3 n a e T c R  n o C T o c r m b I M H  M a m m a M H ,  a B K O ~  

npmonmccr BO B p a u e H H e  O n y c s c a m u s i M c R  r p y a o ~  (rpy3 npmpen- 
n e H  K H ~ M ,  H a M o T a m o k  H a  WKHB r e ~ e p a ~ o p a ) .  Y s e n w ~ ~ c ~  JIM 

TOK, r e H e p M p y e M b I i l  S T O ~ ~  ~ a ~ ~ m i o f i ,  ecnx ycrznmb ee ~ a r ~ m b l ?  

197. reaepa~op, o n i i c a s a b 1 8  B n p e n b r n y l l r e i i  sanase, ~ M K H ~ T  

H a  s a e m p r n e c K y m  n a M n o q K y .  K ~ K  M ~ M ~ H I I T C R  H a m n  3 ~ 0 8  n a M n o Y -  

m, e c n H  n o c n e n o a a T e n b H o  c H e R  B K J I I O ' I X ~ ~ ~  ~e60nbu1oe nononm- 
Temaoe con p o ~ r ? B n e ~ ~ e ?  

198. B n e M O H C T ~ U H 0 H H O M  3 J I e K T p O n B l l r a T e i T e  MarHI1TF10e 

none C O 3 n a e T C R  nOCTOflHHblMI1 M a r H U T a h l I I .  C T ~ H ~ T  JIM P O T O P  nBM- 

r a T e n R  B p a u a T b c R  M e n n e H H e e ,  e c n H  cnenaTb ero MarHMTbI  He-. 

M H o r o  cna6ee? ( n s l r r a ~ e n b  p a 6 0 ~ a e ~  603 ~arpy3~11 .) 
199. ~ J I ~ K T ~ o ~ I C Y T O ~  IIOCTORHHOrO T O K a ,  B W Z I e H H b I f i  B U e n b  

6a~ape11 c 3nC 4 = 24 B, n p M  n o n l j o h r  c o n p o T x a n e H m  uenaR= 
= 20 C h 1  H M e e T  YrnOBYIO CKOpOCTb  9 600 O ~ / M E M  npI1 T O K e  

B U e n H  1, = 0,2 A. K a ~ p  3nC &= [ ~ a a O E b e T  3 n e K T p O M o T O p ,  

p a 6 0 ~ a ~  B K a q e C T B e  UnHaMO-MaUIXWbI,IIpH y r J I 0 ~ 0 f i  CKOPOCTM c4& = 
= 1400 0 6 / ~ 1 m .  

200. rpy3  MaCCOR m I I O n B e h e H  H a  HITrII, H a M O : a H H 0 6  H a  

O C b  R K O P  DkUiah40-MaUInHbI C IIOCTORHBbIM MaI'HIlTObf. , IHahlO-Ma- 

UIUHa 3ahlKHY"C1 H a  COIIPOTrIBJIeHllC? . H I ~ T ~  Ch l f iTb lBa  5l C OClI 

T a K ,  9 ~ 0  r ry2  O ~ Y C M ~ T C R  c ~ O C T O ~ ~ H H O ~ ~  C K O ~ O C T ~ K )  &' KEI KOii 

CKOPOCTLH) Z r  6 y n e ~  nonHmaTbc : !  H B ~ ~ X  TOT m e  rpy t . ~ i i  311- 

26 7 

HaMO--MflIIIIWY BKnH39UTb KaK 3 n e K T P O M O T O P  B Ufl?lenL, IlOCTOllHHOrO 

TO= c 3nC & 11 c WM xe c o n p o T l r n n e H u e M  u e m  K ? 
20 1. K a ~ y m  YI'nOBylo CKOpOCTb Ld p a 3 0 B b e T  3 I l e K T p O M O T O p  

~OCTORHHOT'O TOICKB c ~ O C T O H H H ~ J M  ~ a r ~ 1 1 ~ o h . 1 ,  e c n l I  ero n K n m s u n  

B U e n b  C 3nC & IIpM I I W H O M  COnpOTMBneHHM UeIII.1 R ? MOL:~HT C W I  

TpeHEIR: H a  OCU M O T O p a  M. 

202. n p c r ~ o y r o n m a ~  npobonowarr p a ~ m  co C T o p o H a M M  a = 

= 5 C M ,  8 = 10 C M  BXOnHT C IIOCTOSWHOil CKOpOCTbK) -1 M/C 

C ~ O e f i  Y ~ K O ~  CTOpOHOfi B 0 6 n a ~ ~ b  OUHOpOL(HO~0  M a r H I i T H O r O  n O n R ,  

EMn)"KUWI KOTOPOTY) B = 10-2 TA 11 H a n p a m e H a  no H o p M a -  

nn K n n o c K o c T M  ~ ~ M K M .  Conprn~lane~~le  PMKM R = 0,01 0 w . K a -  
KYK) p a 6 0 ~ y  A C O B e p l l r a e T  ~ J l y ~ I I I 1 0 ~ ~ b l f i  TOK C h4OhleHTa8  KOPJla 

p a M K a  H a w m a e T  B X O ~ I I T ~  B none, no h!oMeHTa,  K o r n a  pama non- 
H O C T ~ ~  B b u n a  113 n o n ~ ?  

203. Ha pI1C. 60 n o ~ a 3 a ~  r p a @ i ~  I13MBHeHUR CILnbl T O K a  B 

KaTyUlKe  np r?  3aMbIKaHMII  I1 pa3MblKEIHEIII UenH.  B KaKOM CnY '4aeCl I -  

na TOKa  113hreHSfeTCH 6 b c ~ p e e :  n p r ?  3 a M b I M H I I H  EtnH P ~ ~ M ~ I K ~ H M I I ?  

204. D ~ a ~ o f i  MOMeHT IICKPI.IT PY~HJI~HI IK:  nPI1 3BMblKaHIII l  

WII i  F ~ ~ M ~ I K ~ H I I H ?  Ecnx I I a p a n I I e n b H O  ~ ~ 6 1 . t n b l i I 1 ~ ~  BKnKlZIIITb KOH- 

n e a c a T o p ,  TO I i c K p e H x e  n p e K p a u a e T c R .  O h a c ~ r n e  R a n e H M e .  

205. BO CKOnbKO pa3 /72 I13MeHIITCR IMflYKTMBHOCTb IBIIH,  

eCJIH CKOpOCTb M3MeHeHEIFI T O K a  B O 3 p a C T e T  B f l  pa3? 
206. naa n p o s o n o w b r x  K o n b u a  1 11 2 n e x a T  H a  H e n p o B o m -  

u e M  c T o n e  ( p11c. 6 1 ) . H e o 6 x o n 1 1 ~ 0  11306pa3~~b r p a $ w e c ~ ~  npn- 
M e p H p  3aBUCI IMOCTb  TOKOB OT B p e M e H M  B 3TIyr K O n b U a X  n p I 1  3a- 

MbiKaHHU I1 pa3h4blKaHEIM KnK;ZIa K. 
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207. B Irarywe 6ea c e p n e w I m a  38 B P ~ M B  d f  = 0,01 C TOK 

ampr  OT 1, = 1 A no 4 = 2 A, npn  TOM B aeyuore eomar- 
na 3aC c a M o m n y K u n  6 = 20 B. Onpenenm senmawy nmom 
M ~ ~ H H T H O R  w K U E ¶ H  @ B KOHUe n p O U e C C a  H a p C T a H H R  T O K a  H 

H a M e n e n n e  aaeprm M a r x w r H o r o  nom ~ W K H  A W. 
208. B uenb B K n l o s e H b l  n o c n e n o B a T e m x i o  6a~apea c 3nC 

E = 1,2 B, n p o B o n H n K  c o n p o T n m e H n e M  R = 1 OM H m T w l r a  c 
H H ~ ~ K T H B H O C T ~ I O  L = IT'H . B uenn npmemn n o c - r o a ~ ~ b x t i  TOK 

4 . ~ % Y H H & ~  C HeKOTOpOrO M O M e H T a ,  C O n p O T H m e H H e  Si3MeHRIOT 

T a K ,  s ~ 0 6 b l  TOK Y M e H b U a n C R  C IIOCTORHHO~ CKOPOCTbIO Z/Cl f = 
= 0,2 A/c.  Ka~oBo c o n p o T n B n e H n e  Rf uenn C Y C T R  spetm f = 

= 2 c nocne H a s a n a  n a M e H e H m  T O K ~ ?  B ~ y ~ p e m m  conpmame- 
H n e M  6a~apea npeae6perb. 

209. Onpenen- 3aC c a M o l m n y I u r w w  & B ~enonsmcsioil 
K a r y l u K e ,  B ~ o ~ o p o f i  3a B p e M R  ~t = 0,2 c a~ep rm M a r m i m o m  

l I O m  p a B H O M e p H 0  Y M e H b U H n a C b  B ?Z = 4 pa3a. ~ ~ ~ ~ ~ K T H B H o c T ~  

K a T y U K H  L = O , l 6  r H ,  I l e p B O ~ ~ ~ a J I b H b l f i  TOK B K a T y l u K e  1 = 874. 
2 10. Karyunca W~KTIIBHOCT~IO L = 2 , O  MSH n CO~POTEII& 

n e H n e M  Ro = 1 , O  OM n o n K n m e H a  K n c m H m y  ~OCTOEIHHOPO TO- 

m c 3DC & = 3 , O  B (pnc. 62). napannemao K a T y u u c e  BKJUO- 

r e H  II~OBOUHHK c c o n p O T n m e H w e M  R = 2 , O  OM. nocne T o r o ,  K ~ K  

TOK B K a r y m K e  n p m m a e T  y c T a H o s n B u e e c a  s n a r e ~ ~ e ,  HCTOYHHK 

TOM O T K n m s a e m a .  Hawn K o n m e c T B o  T e n n o T b l  4 , s b r L ( e n n e m e e -  

CR n3  n p O B o m m a  /P B O K p y x c a m u y m  cpeny nocne p a a p b l B a  uenn. 
C O I ~ ~ O T ~ ~ B I I ~ H H ~ M  HCTOrHElKa T O W  N COeUKHHTeJTbHbIX n p O B O n O B  

npe~e6perb.  Tehmepa~ypa n p c ~ o ~ w x a  n o c T O a H H a .  

211. K a ~ p  M€iKCKMaJTbHyIO MOIIMOClb P M O X e T  pa3BWI% 

~ e K T p O M O T O p ,  B K r n o ~ e H H b l R  B C e T b  IIOCTORHHOPO TOKa H B n p R x -  

HHeM U = 120 B, ecnn nonxioe conpmnmwne uenn R = 20 OM? 
K ~ K o A  TOK 1 n p O T e K a e T  rrpn STOM no uenu? 

2 12. K m u o  a3 caepxnpommam p a n q y c o M  P u mnymm- 
HOCT~IO L n o M e u e H o  B omopomoe M a r H m o e  none, H H A ~ K ~  

K o T o p o r o  H a p a c T a e T  OT H ~ J I R  no Bo. nnoc~oc lb  ~ a n b u e  nepnennn- 
xcympxia K JIHHkLRM w y ~ u m  M a r H w i i o m  nom. O n p e n e n v  cmy 
W Y K U N O H H O r O  TOKa i , B03HIiKBIOLUBrO B KOJTbUe. 

2 13. K ~ K  U3MeHIITCR I I e p u O l l  ~ o n e 6 a ~ n f i  MaRTHHKa,  npen- 
c T a m s w q e r o  co6ok x e n e a ~ b r k  m a p m  H a  HUTH, ecnu nou HHM no- 
MeCTUTb ~ ~ ~ K T P O M ~ ~ H N T ?  

214. no ~ K O W  T p E . K T O p U H  6 y n e ~  n B S i r a T b C R  l l l ap l iK  M a T e -  

M a T W e C K O r O  h'.aRTHUKa, e C n U  HHTb blaRTHHKa n e p e X e Z I b  B TOT 

M o h i e H T ,  K o r n z  Luapm npoxonm n o n o x e H A e  p a ~ ~ o a e c u a ?  
2 15. K ~ K  U3h?eHIITCR XOU MaRTHUKOBbIX ZIaCOB, HaXOmLLTHXCR 

B H e O T a n n n s a e M O M  n O M e u e H m i ,  n p H  H a c T y n n e H n u  n e T H I i x  me#? 
2 16. M ~ M ~ H H T C R  nu nepnon ~ o n e 6 a 1 r u f i  M a T e w a T w  e c K o r o  

MaRTHUKa,  e C n H  e P 0  IIOMeCTkiTb B B o n y ?  T p e H ~ l e ~  0 B o n y  n p e H e -  

6pes b . 
217. Ha HeKOTOpok  I I n a H e T e  MaRTHHK C nnUHO# HHTU C O -  

B e p l l l a e T  K 0 n e 6 a I i u R  C ~ ~ C T O T O ~ ~  v/  = 10 r U ,  a MaRTHHK C 

HO# HUTU 5 - C q a C T O T O a  3' = 6 ru. P ~ ~ H O C T ~  IlJIHH ~ f = f - P =  
= 16 CM. Onpenenrrlb nnnny HUTU n e p B o r o  M a m H m c a  4 . 2 7 

218. n e p ~ 0 ~  K o J I ~ ~ ~ H ~  MMaTeMEiTEneCKOrO MaRTHIlKa T = 
= 2 C ,  n P H  3TOM HHTb OTKnOHReTCR OT IIOnOXeHIiR p9BHOBBCIIR H a  

yron = 5'. Ka~oBa senmma CKOPOCTH rpy3a npa npoxox- 
UeHHU IIOJIOXeHuR ~ E ~ B H O B ~ C Y I R ?  

219. B H e n o n s m c H o M  n u w e  BHCUT MaRTHnK,  nepnon K a n e -  

6a~aii  KOTOpOrO T = 1 C. B KaKOM HGnpaBJIeHHU H C KaKWM YC- 
K o p e H u e M  a n B m e T c a   nu+^, ecnn nepuon ~ a n e 6 a ~ n f i  amro Ma- 

R'i'HUKa U3h"eHYJICR a0 TI = 1 ,I C ? 
220. ~ ~ ~ R T H N K  nJl lmO# P l lOUBellleH K; l l O l O n K y  E i r O H a ,  nBH- 

X y I l l e r O C R  C YCKOpeHliehJ  a no ~OPElOHT&!nbHOMY IIyTM. H ~ R T U  
n e p H o n  ~ o n e 6 a ~ n B  T MaRTHUKa.  



22 1. A \ e % n y  BepI ' l lKaJlbHblMH o G K J I ~ W K ~ M E ~  IInOCItOPO BO3nyLU- 

H O P 0  KoHLleHCaTOpa I I O n B e U e H  H a  HHTH M ~ J I ~ H ~ K I I ~ ~  h . l e T a n n ~ q e ~ K ~ k  

UJapllK MaCCbI  m = 1 r. H ~ I ~ ~ R X ~ H H O C T ~  n 0 n R  B K O H R e H C a T O p e E =  
4 = 1,5.10 B/M. nepnon ~ o n e 6 a ~ n f i  H e m p a x e H H o r o  mapma T1 = 

= 0,6 c. nocne T o r o ,  KBK m a p m  =panmu, n e p H o n  ero ~oneGa- 
~a c T a n  p B e H  T2 = 0,3 c. Onpenen- a p ~ n  mapnm $? . 

2 22. LEapae ~accof i  m M c 3 a p ~ n o ~  4 n o n ~ e r u e ~  H a  

T O H K O ~ ~  HHTH WILHOfi e BHyTPM IlJlOCKOrO KOHJleHCaTOPa, llIIaCTM- 

Hb l  K O T O p I ' O  COCTaBSIRlOT C l'OpB30HTOM Y ~ O I I ~  . HaiiTn HepHOl? 

~ 0 n e 6 a ~ ~ f i  T H Y r O n  d M e w  BeFfI'HicaJITmFO M PaBHOBeCHbIM n0- 
n o x e H E i e h ~  HHTM. 

223. Tpy3, n o n ~ e l r r e ~ ~ b ~ f i  K npyxme, B ~ I ~ ~ I B B ~ T  ee ynnrme- 
H H e  H a  d I? = 4 CM. K ~ K O B  n e p H O n  T C O ~ C T B ~ H H ~ ~ X  K o n e 6 a ~ l l f i  

3 T O a  C I I C T ~ M  b1? 

2 2 4. n e p H 0 n  MaJIb!X C E O ~ O A H ~ I X  ~ 0 J I e 6 a H l l f i  rpy3a, n o n B e -  

wemoro  H a  ~ e p ~ ~ ~ a r n ~ o f i  npyxwe,  T = G , 2 8  c. npeae6perau 
M a c c o f i  npyxmb!, onpenena-rb senurwy ee y m m e H w I  A P ,  K o r n a  

P p y 3  BHCHT HeIIOABklXHO. 

225. Ulap ~ a c c o f i  M, n p M ~ p e n n e ~ ~ b ~ f i  K npyxmie c K O ~ +  

~ $ I ~ ~ W ~ H T O M  Yl Ipy rOCTH K ,  i'leH(HT H a  M a n K O M  rOFM30HTaJTbHOM CTO- 

ne. B~opof i  K o H e u  n P Y X R H b l  3 a K p e n n e H .  E wap nonanae-r nyna M a c -  

c o f i  m , memuas B M o M e H T  ynapa CKOPOCT~ %, H a n p a m e H H y l o  

B n o n b  OCH n p w m b I .  O n p e n e n ~ ~ b  a M n n l i T y n y  A 11 nepnon ~0ne6a- 
n ~ f i  T mapa, c Y m a a  ynap ~ ~ C O ~ K ? T H O  H e y n p y r m l  M n p e ~ e 6 p e r a ~  
h i a c c o i i  npyxmbl. 

226. a ~ a  r p y a  c M a c c a M r r  /nl= 5 C r  a mz= 100 r coe- 
n m e H b I  npyxwwoa x e c T K o c T b E  K = 0,5.103 H/M II n e m a T  H a  

r o p a 3 0 ~ ~ a ~ n 1 r o f i  nosepmocTn. T p e ~ a e  OTcy- rcTByeT .  Pacca npy- 
x t m b ~  n p e ~ e 6 p e x ~ ~ o  M a n a .  K ~ K O R  H e p H o n  ~one6a~1tfi  r pyao~  T? 

227. A p e o ~ e T p  ~accoi i  m H n o n e p e w b l b ]  c e v e H n e M  S no- 
MeIIleH B XHUKOCTb nJTOTHOCTblO P . A p e o ~ e ~ p  I I O r p p a w T  B XW- 
KOCTb HBCKOnbKO rny6xe, s e M  n p H  paBHOBeCHH, a 3 a T e M  OTnyC- 

K a m .  Onpenenli~b nepaon M a n b I x  ~ o i ' I e 6 a ~ E l i i  T. 
228. Y ~ K ~ R  U - 0 6 p a 3 ~ a R  ~ p y 6 ~ a ,  O T K p b m a R  C UByX CTOPOH, 

Y a c T u r H o  a a n o n ~ e ~ a  ~onof i .  n o n e p e q ~ o e  ceqeme T P Y ~ K H  n o c T o R H -  

HO H p a B H o  6 = 0,5 C M ~ .  nepnon M a n m  C B O ~ O ~ H ~ I X  ~ o n e 6 a ~ n f i  
BOUbl B T ~ K O ~  T P Y ~ K ~  T = 0,9 C.  C n p e ~ f j J T ~ T b  M a C C y  BOnbI  , 
rranrrroii B ~py61cy. 

229. C O C T ~ B H T ~  y p a B H e H H e  r a p h : o H m e c K o r o  K W ~ ~ ~ H H R ,  ec- 
na a b m . ? a T y n a  ~oxe6a~uZi A = 4 CM, a i : e p a o &  T = 0,01 c. Ha- 
s anmax  +a= % = 0. 

2.30. M o m o  nn  any^ clinmoro B S ~ ~ I B ~ ,  H a n p n M e p  u 3 ~ e p r x e -  

BynKCIHa H a  J l y ~ e ,  YCnbilLIaTb H a  3eMJIe? 
':il. I ~ B B ~ C T H O ,  YTO YeJIOBeK JIpI l le  CnbIIllIlT 3 ; y K  B Ha- 

JfWBJIeHMM B e T p a ,  r e M  B nPOTMBO~OJIOXHOM, 6 C n H  HaXOnMTCzI H a  

O m O k  BbICOTe C MCTOrlHUKOM 3BYKa .  K ~ K  O ~ % R C H U T ~  3T0 R B I I ~ H I ~ ~ ?  

232.  O n p ~ e n F i T b  pa311OCTb @3 A ~ 0 J I e 6 a ~ M f i  n B y X  TOqBK, 

ilaxOnRUlHXCR H a  n p n M o f i ,  K O T O P O ~ ~  pacnpoc~pamC~ca ~ B Y K ,  

M OTCMRLUMX APYI' O T  A P Y P a  H a  P9CCTORHEiM @ = 25 CM. Y ~ C T O T ~  
3 B y K a  9 = 660 ru,  CKOPOCTb 3 B y K a  2/ .  = 330 h q / c .  

233. C € ~ M O ~ ~ T  n e T H T  r O p U 3 0 H T a J I b H O  CO C B e p X 3 ~ y K O B 0 f i  CKO- 

p O c T b m  % . H a 6 n 1 o n a T e n b  YCIIbILUan 3 E Y K  OT C a M O n e T a  sepe3 
B p e M R  Z nocne T o r o ,  KBK yBEiAen c a M o n e T  H a n  r o n o B o f i .  Ha Ka- 

KOR B b I c o T e  A nemn c a M o n e T ,  ecnn C K O P O C T ~  3 ~ y m  p ? 
2 34. n ~ l a r t y r u ~ a c a  no o3epy T e n n o x o n  naeT CBHCTOK, qacTo-  

T a  KOTOpOrO 2), = 400 ru. CTORWH~ H a  6epery ~ a 6 n m n a T m  BOC- 

n p V H M M a e T  3 B w  CBMCTKa KaK K O J I ~ ~ ~ H I I B  C s ~ c T o T O ~ ~ .  2) =395 Tu. 
C ~ a K o f i  C K O ~ O C T ~ M  ,y n B m e T c s t  ~ennoxon? r l p ~ 6 n m a e ~ c a  nnx 
ynanae~ca? CKOPOCT~ 3 ~ y ~ a  P = 340 M/C. 

235. B a n e K T p m e c K y m  uenb B K n I o r e H a  K a T y r u K a ,  no KOTO- 

poP nponycmmr c H a g a n a  ~ O C T O R H H ~ I ~ ~ ,  a a T e M  n e p e ~ e ~ ~ b ~ f i  TOK 
o n m a K o B o r o  H a n p s x e n m .  B K a K o M  c J I y Y a e  K a T y u r K a  H a r p e e T c a  
c w r b r x e e ?  

236. Kax M3MeHMTCR H a K a n  JTah.inOSKM, BKJIDYeHHOfi B C e T b  

no c x e M e ,  n o ~ a 3 a ~ ~ o f i  H a  p ~ c .  63, ecnu K o H n e H c a T o p  6 y n e ~  npo- 
~ I I T  I4 U e n b  B 3 T O M  M e C T e  ~ B M K H ~ T C R ?  

Pnc. 63 PUC. 64 
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253. nyr nanaeT H a  3 e p K a n o  n e p n e H n u K y n R p H o .  Ha ~ a ~ o i i  

yron OTKIIOHHTCR O T p a x e ~ ~ b I f i  nyr OT nanmuero, ecnsi 3 e p K a n o  

n O E 8 p H y T b  H a  Yl-OJI d ? 
254. M 3 m 0  JIB B n n O C K o M  3epKane ~e6ommoro p a 3 M e p a  

ysmem n o n H o e  ~ 3 0 6 p a x e ~ u e  6onbmoro BWHELR? 

255. q e n o s e ~  CTOHT nepen ~UIOCKHM B e p T m a n b H b I M  3ep~a-  
JIOM H 3 a M e Z I a e T ,  ZIT0 H e  M O X W  Y B W e T b  IIOnHOCTblO C B O e  O T p a -  

X e H H e .  ~ B M ~ H F I T C R  nu p a 3 M e p b l  B W H M O r O  OTpBXeHELR, W n H  OH: 

a )  n o n o m e T  6nme; 6) o T o a e T  nanbure OT aep~ana?  
256. ye nose^ W e T  no H a n p a B n e H m  K n n o c K o M y  3 e p ~ a n y  co 

CKOpOCTblO @= 2 M/C. C KaKOfi CKOpOCTblO U OH n p ~ 6 n ~ x a e ~ c ~  K 

C B O e M y  ~ 3 0 6 p a x e ~ m ?  
257. Ha B o r H y T o e  3 e p K a n o  nanaeT n a p a n n e m ~ b I f i  nyqoeny- 

r e f i .  YTO B W H T  H ~ ~ I u o ~ ~ T W I ~ ,  e C n H  e r O  rJIa3 HaXOnHTCR B ~ O K Y C ~  

3 e p ~ a n a  H 06pauea K aepmny? 
258. M o x e ~  n H  ~ 3 0 6 p a m e ~ ~ e  C B ~ T R U ~ ~ ~ C R  TOZIKH B BOrHyTOM 

3 e p ~ a n e  6 b 1 ~ b  H a  r n a B ~ o R  o n T m e c ~ o f i  o c ~  M e x n y  3 e p ~ a n o ~  H ero 
~ O K Y C O M ?  P e l ~ s i ~ e  TOT xe B o n p o c  n n R  s b - n y m o r o  3ep~ana .  

259. H e 6 o m m o f i  n p e n M e T  pacnonoxea M e x n y  n B y M R  nno- 
CKHMH a e p r < a n a M l i ,  n o c T a B n e H H b I M I i  non y r n o M  aC = 30° npyr K 

npyry, H a  ~ ~ C C T O R H H H  P = 10 CM OT ~ H H H H  n e p e c e z I e H m  3 e p K a n  

6 n m e  K OAHOMy 113 HIIX. Ha KaKOM PaCCTORHHH 2 npyr OT 

npyra H a x o m T c a  n e p e b l e  MHIiMbIe  ' ~ 3 0 6 p a x e ~ r n  n p e n M e T a  B 3ep- 
K a n a x .  K ~ K  ~ B H C H T   TO p a c c T o R H I i e  OT yrna d ? 

260. Mo~eTa n e x m  B B o n e  H a  my6me H . Ha H e e  CMOT- 

P R T  CBepJKy B e P T H K a n H .  Ha K a K 0 R  my6me y B W R T  M O H e T y ,  eC-  

JlH n O K a 3 a T e n b  IIpeJIOMJIeHNR B o n b I  & ? 
261. Bononaa pOCTObI d = 1,s M B W H T  O T p a X e H H b l h l H  OT 

IIOBePXHOCTH BOnb l  ZIaCTH r O P H 3 0 H T a J I b H O r O  n H a ,  paCnO3IOXeHHble  H a  

paCCTORHHH $ = 15 M H 6onee. n o K a 3 a T e n b  IIpeJIOMJIeHH5l BOnb l  

h = 1,33. Ha K a K o R  my6me H a x o n m c a  ~ononaa? 
262. ye nose^ C M O T P ~ T  ~a cme ~ 3 0 6 p a x e ~ ~ e  B aepmne, 

paCI IOJ I0XeHHOM H a  me cocyna C BOnOfi B ~ I C O T O ~  h= 8 CM. Ha 
K a K O e  paCCTORHHe  aKKOMOnHpOI3EiH ma3, e C n H  OH HaXOLW¶TCR 

Ha BblCOTe  = 10 C M  H a n  YpOBHeM BOnbI C I l O K a 3 a T B n e M  ripe 

n o M n e H m  n = 1,33 ? 

263. a m  3 e p K a n a  n o c T a a n e H b 1  non y r n o M  = 60° npyr K 

npyry: H a  omo u 3  3 e p ~ a n  n a n a e T  nyr ,  n e x a r u u f i  B n n o c K o c ' r v , n e p -  

IIeHnHKyJIRpHOR K pe6py n B y r p a H H O r 0  yma, 06pa30~t3~~0r0 3 e p I c a -  

n a M u .  K a ~ o i  yron fi c o c T a B n R I o T  n a n a m r u H i i  nyr  u nyr ,  mpa- 
~ ~ H H b l f i  OT 0 6 0 ~  3 e p K a n ?  I 

264. & H ~ I  n o n o x e H m  r n a s H o R  onTmec~oR oca 00 c@- 
p m W K 0 I W  3epKaJU3 ,  C B e T R U e f i C R  TOZIKII 3 H ee ~306paxe~m 3' 
(PHC. 66). HaRTu r p a 4 ~ e C K H ~  n o c r p o e H H e M  n o n o x e E m  OnTWI& 

c K o r o  u e H T p a  H n m a  3 e ~ ~ a n a .  B ~ L R C H ~ ,  K a K o e  sepmno EC- 

I IOlIb30BBHO H R B n R e T C R  n I I  11306pame~ue MHHMbIM w I H  nef icTBR- 

TeJ IbHb lM.  

265. T o Z I e Z I H b a  HCTOZIHHK C B e T a  I I e m M B l g B e T C R  P a B H O M e P H O  

OT u e H T p a  a e p m a  no ero B e p u r m b : .  

1. K ~ K  n e p e M e r u a e T c R  n p H  =OM mo6paxe~~e  H C T O Z I H H ~  E 
K a K  H3MeHFIeTCR er0 C K O P O C T ~ ?  

2. Bo C K o n b K o  pa3 c p e a ~ ~ ~  C K O P O C ~  n e p e M e r u e H m  ~306pa- 
x e H m  V' 60mu1e CKO OCTH n e p e M e u e H I i R  n p e n M e T a  W H a  y r a c T K e  

0 ~ 4 5 1 , 5 F  n O J = l , l F ?  

266. C x o m u e c ~  n y r H  n a n a m T  H a  s b r n y m o e  3 e p K a n o  c pa- 
n H y c o b r  K P H B H ~ H ~ I  R = 60 CM T a K ,  ZITO HX npononxesm n e p e  
CeKa lOTCR H a  OCH 3 e p K a n a  B TOZIKe H a  paCCTORHHH d = 45 C M  

3 e p ~ a n o ~ .  Ha KBKOW ~ ~ C C T O R H H H  f OT 3ep~ana  6 y n y ~  nepece- 
m m c ~  npononxeam ~ T H X  nyreii nocne o T p a x e H m  OT aepmna? 

267. n p ~  o n p e n e n m a o M  pacnonoxeauu u306paxe~ue npen- 
M e T a  B B o r H y T o M  3 e p K a n e  B K, = 3 , O  pa3a M e m l r r e  c a M o r o  npen- 
M e T a .  E c n ~  xe n p e n M e T  nepenslmyn H a  p a c c T o R H u e  4 = 15 CM 

6 n m e  K 3epKaJly,  T O  u306paxe~ue  C T a H e T  B kz= 1,s pa3a h leHb-  

m e  n p e n M e T a .  H a i i T ~  W ~ y c ~ o e  p a c c T o R H I i e  F 3 e p ~ a n a .  

45 
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II3LaWfa BO H 3/YY 01 r 3 01~~30d0~3 #OHWWWH 3 N S'L = 
= a ~sae~~dx YYO~XH~?~ 3 ~lt~dae OJO~RIO~ w~mu EH xdaaa 
0~4lrm.Ld~daa .UIIWEFI~B~~UOU ~ShFiUUWLe~ '692 

CUP3 CT = 
= d aEiHLW.l.33Gd 8H EXh0.L BogemsLaao .LO -atlac0 ouwdes 
Sima '% a~n-3~mi ace LauXg mxex ~mrendee ow HnwL m~ex 
-ed- LO If aamsou3wd oaonq -euwxdee LO n3 ST = ,U mH 
-ao.Lmwd 8a n3 0s = m~maadx vuod~Ued 3 m8SdeE OJOJhU 

-00 H30 #OW38hEW 8H -UOXWX WXhOL B3~&-3 *BgZ 



Puc. 69 

284. Ha puc. 70 n o m a a o  nonoxeme r n a B H o a  o n T m e c ~ o f i  

OCH MM' T O H K O ~ ~  nHIi3bI  L H XOn ma ABC. T o ~ K ~  0 - OnTH- 

~ecmiii u e H T p  n m s b r .  O n p e n e j ~ m  n o c T p o e H u e M  n o n o m e H w e  ma- 
HbIX @KYCOB JlWH3bI; IIOCTPOHTb XOn IIPOU3BOJlbHOrO ma RE. 

286. B c T e K n e  c n o K a 3 a T e n e M  npeno~neam f i  = 1,50 
H M e e T c R  c+epmec~a~  n o n o c T b  p a n u y c o M  R = 3 CM, 3anome~- 
H a n  ~onofi ( = 1,33 ). Ha nanomb n a n a l o T  napnnerm~bre  q- 
9~ C B e T a .  Onpenen- panuyc P c B e T o B o r o  n y r K a ,  ~ o ~ o p b d i  npo- 
HHKBeT B llOnOCTb. 

287. Paccma~ue OT o c s e l r r e m o r o  n p e n M e T a  no a ~ p a ~ a  co- 
c T a B n R e T  L = 100 CM. n m a ,  n o M e u e H H a R  M e m y  HHMW, m e T  

s e T K o e  uso6paxe~we n p e n h ! e T a  n p H  n B y x  n o n o x e H m x ,  p a c c T o n H w e  

M e m y  KOTOP~IMEI f' = 20 CM. Hamw @xyc~oe p a c c ~ o ~ ~ ~ e  nm- 
3 b I  F . 

2 88. P~CCTORHH~ M e w  n B y M R  TWIeYHbIMH HCTCPIHHKaMH 

c B e T a  L = 24 CM. Mexny HIIMH pacnonoxem c o 6 ~ p a l o u a s 1  nm- 
3a C I$OKYCH~IM ~ C C T O R H H e M  F = 9,O C M  T a K ,  9 T O  H306p&Kel iWI  

0 6 0 ~ ~  UCTWHHKOB nOJ l f lWlHCb  B OnHOfi Ei  TOk  Xe m 9 K e .  Ha Ka- 

KOM HaHMeHbIl IeM paCCTORHHkI ,? OT n e p B O M  HCT09HHKa'HaXOnHT- 

CR TIHH~B? 

289. Ecnu TOYeYHbIfi HCTWHEIK C B e T a  nOMeCTHTb Ha paC-  

CTORHHe d = 20 CM OT paCCeKBaIo IUef i  nm3bl n m M e T p O M  4 = 

= 5 , O  CM, B c T a e n e m o f i  B o n p a B y ,  TO H a  a~paae, H a x o m u e M c R  H a  

~ ~ C C T O R H U N  f = 10 CM 3a nm308, norryrmcsi cseTnoe n m H o  

n l B M e T p O M  4 = 15 CM. ~ K O B  6 y n e ~  n H a M e T p  d3 n R T H a  H a  SK- 

paae, ecnw E I C T ~ H W K  n o M e c T w r b  B Wxyce nmsb~?  
2 90. P a c c ~ o ~ ~ u e  M e m y  n p e n M e T o M ,  p a c n o n o x e m b I M  H a  

OCU, Ei er0 npRMbIM w 3 0 6 p a m e ~ u e ~ ,  n a M e M b l M  T O H K O ~  nHH30f i ,  I?= 
= 5 CM. Y ~ e n m e ~ u e  P = 0,5. Onpenennm 4o~ycaoe ~ ~ C C T O R -  

me nm3b1 F . 
291. Cxomuuiic~ n y q o K  nyreii n a n a e T  H a  p a c c e ~ ~ a l o r u y r o  

nm3y T ~ K W M  o 6 p a s o ~ ,  YTO n p o n o n x e H m  Bcex nyreti nepecem- 
IOTCR B TOXKe, n e x a u e f i  H a  O ~ T E ~ ~ C K O ~ ~  OCH JIHH3bI H a  paCCTORHEiEl 

R= 15 CM OT H e e .  H a f i ~ H  @ O K ~ C H O ~  paCCTORHHe JlHH3bI F LlJIR 

~ B Y X  c m a e B :  

1) nocne npenowneam B nm3e nyru c 0 6 u p a m ~ c ~  B T o Y K e ,  

H a x o n c I u e i i c R  H a  ~ ~ C C T O R H H M  a,= 60 CM OT nm3b1; 
2 ) n p o n o n x e H m  n p e n o M n e H H E I x  T e a  n e p e c e K a I o T c R  B TOY- 

K e ,  H a x o w u e B c R  nepen n m s 2 f i  H a  p a c c T o c r H u s i  RZ= 60 CM OT H e e .  

292. h I 3 a  C @OKYCH~IM PaCCTORHUeM F = 2 M pElClIOJI0- 

x e H a  T a K ,  YTO ee r n a B H a R  o n T w e c K a R  ocb n e p n e H n u K y n c r p H a  3 e ~ -  
JIe. C nOBepXH0CTH n m 3 b I  B S J I e T a e T  B e p T H K a n b H O  IlIapHK C Ha- 

samaoti CKOPOCT~IC @'= 7 M/C. B T e q e H u e  K a K o r o  n p o M e x y T m  

B p e M e H I i  uso6paxe~ue IrrapHKa 6 y n e ~  n e & ? c ~ B l i ~ e J I b I i b I ~ ?  ( 
= 10 M / c 2 )  

9 = 

293. Ha r n a m o f i  OnTwYeCKOfi O c u  c o 6 u p a 1 o u e i i  JIHH3bI C 

@OKYCH~IM PaCCTORHUeM F = 50 CM H a  paCCTORHlDi d =80 CM O T  

3lHH3bI p a C I I O n O X e H a  CBeTRUaRCR TOYKB, KOTOpaR K O T I ~ ~ ~ ~ T C R  BnOIIb 

OllTIIYeCKOti OCW nUH3bI  C nepUOl lOM ~ 0 n e 6 a H H f i  T = 0,2 C &i aM- 

nnm-ynofi A = 10 CM. q e ~ y  pamo cpemee 3a nepuon s H a Y e H u e  

a6con10~Iiofi B9JIwYHHbI C ~ o p o c T w  n B E u K e H m  mobpaxe~m TO'IKU < ZI)? 

294. B @~yce co6~pam~uefi  n m 3 b 1  c @OKYCH~IM PaCCTOR- 

HHeM F = 1 M 3 a K p e n n e H  3 a p R n  yo = 3,14*105 KJI. Bn0llh m e -  



HOB O ~ T I N ~ C K O ~ ~  OCH nHH3bI  K HeMY 113 ~ ~ C K O H ~ Y H O C T I I  npw6n~pa-  
e T c a  l u a p u K  h l a c c o Z i  m = 0,5 K r ,  c 3 a p ~ n o ~  9 = 8,85.10°" Kn 
H x-xa~anmofi C K O ~ O C T ~ ~  = 10 M/C. Onpenenwrb senwmy MaK- 

c H M a n b H o r o  n e p e M e u e H m  11306pance~m n n s m y u e r w R  3apna  Z. 
2 95. Teno C Y l p H n O M  9 = 2 . 1 0 ~  Kn J s K p e I I n e H O  H a  p a C -  

CTOHHHH 8 = 0,s M OT c o B ~ i p a m u e Z i  nHH3bI  C I$OKYCH~IM P C C T O -  

HHHeb! = 1 M. M 3  ~ ~ C K O H ~ ~ H C C T H  nBW)f(eTCR T a K O e  me  3 a p R -  

xemoe T e n o .  Korna OHO 6 y n e ~  H a x o n m c R  B I$o~yce, ero K m e -  

T w e C K a R  3 H e p r m  K = 0,4 a m ,  % p R n b l  paCnOJXOXeHb1 H a  ma& 
H O Z ~  0 n T W e C K O f i  OCH. Ha KaKOM p€iCCTORHHH d OT n H H 3 b I  6 y n e ~  
pacnonaramcg ~306panie~ne n B u x y r r r e r o c R  3 a p R n a ,  K o r n a  e ro  yc- 
KOpeHI i e  l I p H M e T  MaKC11ManbHOe 3 H a Y  e H H e .  

296. n a p a n n e n b ~ b r i i  n p o K  c s e T a  napae-r H a  c H c T e M y  113 
T p e X  n W i 3  C o6ueii OnTWIeCKOfi  OCbO.  @ O K ' C H ~ I ~  p a C C T O R H m  IIHH3 

COOTBeTCTBeHHO p a B H b I  6 = 10 C M ,  F f  = -20 C M  11 % =  9 Chl ,  

P ~ C C T O R H H ~  beXny IIepBOfi  H BTOpOff n A H 3 a M I I  4 = 15 C M ,  M e X -  

ny ~ ~ o p o f i  H T p e T b e f i  G= 5 CM. Onpenenam p a c c T o R H I i e  f OT 
TOvKR CXOXneHUSI n W K a  H a  Bb lXOne  113 CI lCTeMb n H H 3  110 T p e T b e f f  

n m 2 b I .  

297. C I ~ C T ~ M ~  COCTOHT H 3  c0611paroueii H p a C C e H B a m u e f i  n I f H 3  

c OnWiaKoBbIw  (POKYCH~IM ~ ~ C C T O R H H ~ M  F = 20 CM. r n a a a b r e  on- 
T r r r e c K w e  OCH n m 3  C o E n a n a m T .  n y q o ~  n p e f i ,  n a p a n n e n b n b l x  maa- 
~ o f i  O n T m e C K O i 2  OCM, n a n a e T  H a  n e p y m  nm3y & s ,  n p o f i p ~  vepes  
CMCTeMy,  c o 6 q a e ~ c ~  B H ~ K O T O ~ O ~ ~  T 0 4 K e .  Ha KaKOe  p C C T O R H U e  X 
CMeCTUTCR 3 T a  T O q K a ,  e C n H  n O M e H R T b  nUH3b l  M ~ C T ~ M I I ?  

298. B b ~ n y r c n y r c  CTOPOHY I I ~ O C K O B b l l I Y K ~ O k  nUH3bI  C panlly- 
COM KpUB113HbI R H n o K a 3 a T e n e M  npenOMneHYLR n nocepe6prrn~, 
B p e c ~ y ~ ~ b ~ a ~ e  ve ro  nonywnocb c B o e 0 6 p a 3 ~ 0 e  B o r H y T o e  a e p K a n o .  

H a f i ~ ~ i  4o~ycnce p a c c T o a H H e  n a H H o r o  s e p ~ a n a  P . 
299. ~ n 1 1 3 0 ~ ~ K S i f i  r e n 0 B e K  M O X e T  YeTKO B l y l e T b  l I p e n b f e T  

H a  P a c c T o R H I i U  H e  n a m L L r e  d = 20 c h f  OT ma=. Ka~oBa n o n m H a  

6b1Tb  O n T W e C K a H  CIzna  fl OqKOB, v ~ 0 6 b 1  Y e n O B e K  BWeJI YeTKO 
y n a n e H A b I e  n p e n ~ e ~ b ~ ?  

300. Paa ~ a 6 n r o n a ~ e n ~  - onm Gnasopy~~W, n p y r o f i  LlanbHo- 

30pK11fi - p a C C M a T p I i B a W T  I I F e n h l e T  npli IIOMOLUH OnHHaKOBbIX nyn. 
K o ~ o p o ~ y  ~3 ~a6nrona~eneW ~ P H X O ~ E I T C R  n o h l e u a n  n p e n M e T  6nmtte 
K nyne, ecns p a c c T m H u e  OT n y n b :  no mas y 0601uc ~ a 6 n m n a ~ e -  
n e f i  onmia~oeo? 

301. K ~ K  H y m o  p C n o 3 O m 1 1 T b :  a) pee co6nparour:e n r w 3 b 1 ,  
6) co6uparoruyro H p a c c e l r B a r o r u y r o ,  ~ 1 ~ 0 6 6 1  n a p a n n e . . r b a b I e  .?Fir, npoii- 
n~ 06e n r m s b ~ ,  o c T a n l r c b  n a p a . - r z e s r b ~ b l b r r ~ ?  

302. Ha a ~ p a ~ e  n o n y 9 e H  aenpep~mxbxik cnemp OT p ~ o B  
IUenH n p E  nOMOLUH l'IpEI3Mbl. KBK 6 y n e ~  M e I L R l W X  C l l e K T p ,  eCJIH 

UHPEI-IY uen~ noc~ene-o yeenwmrmm? 
3 03. Co6qmorayro n m i q  c @ x y c ~ b ~ ~  p c c m s m e M  F = 

= 50 CM, n B a M e T p o M  D = 5 CM paspeanmr no n e t e M e T p y  nmo- 
n a M  H nonosmm p a a ~ ~ m i y n ~  H a  pacmame P = 5 MM ( p ~ ~ . 7 2 ) .  
T o ~ I ~ Y H ~ I Z ~  I I C ~ ~ X  c m a  8 pacnanoxcea xia p a c c ~ o ~ ~ ~  d= I M 

OT JIRK3bl. Ha KaKOM MHHHMaTIbHOM pBCCTOSIIIHH OT nEfi3bl MOX- 

HO ~ 8 6 n m n a ~ b  ~ ~ ~ ~ e p $ e p e ~ m o m i y i O  mpmiy? Illem M e x c n y  non- 

BEMKaMH n R H 3 b l  3 a K p b I T a .  

304. K O r e p e H m b l X  X T O Y H H K a ,  K O T o P b l e  HCDYCKaIOT C B e T  

C nJlHHO8 B M H b l  2 = 5,0.10-7 M, HaXOaRTCH npyr O T  nWra H a  

paCCTOHHML3 e 1,4 MM. Ha KaKOM MaKCHMaJlbHOM paCCTOf lHEI I IL  

OT HCTOYHMKOB c n e n y e T  nm ~a6nmneIim m e p c $ e p e ~ u ~ o ~ ~ o B  m p  
TRHbI ~ C n O J I O X W b  3 K p a H ,  9~06b1 B TOYKe a T O M  3 K P H a ,  paCDOTI0- 

\ 

XeHHOfi  H a n p T E l B  OLlEIOro H 3  ~ T 0 ~ H E i K O B 7 x i a 6 ~ n ~  MEMHMYM OC- 

eerrremioc~a? 
305. l l a a n e ~ ~ e  c m T a  H a  sepqno noeepxmcm B nm pa* 

M e m u r e ,  Y e M  H a  Oenym. l l o s e ~ y ?  
306. Haii~a €I~COJWJTH~IB nom3a~e~1b . n p e n O M J l e H m  f i  C p e n b l ,  

B nwro~ofi c e e ~  c a ~ e p r ~ e f i  I$mona W = 4 4 .  10-l2 3pr wee? 
m H H y  BOnHb1 3 = 3 ' CM. 

307. ~ P O K  6enom C B e T a  HOpMaJIbHO I I a I l B e T  H a  ORHY 

rpa~ei'i H a x o m u e Z i c c I  B ~osnyxe TpexrpannoZi n p e s M b I  c npenord- 

~ ~ U M M  y r n o M  = 30°. Onpenenm ynxr @ M e w  K ~ B H H -  
MH W a M H  C D e K T p a  H a  BbIXOne  H3 npH3Mb1 ,  e C n B  nOm*l.eJIH n p  
n o M n e a m  cTewra n p ~ s ~ b ~  ~paBnIlx n P e #  arnwom c n e K T p a  co- 
OTBeTCTBeHHO p a B H b l  %= 1,62 H n+= 1,67. 

30e. C p e m ~ s ~ p m a  B O W ~ I  H m e H m  n a M n o Y n H  IIEI~JIEIM- 

~m /2 = 6,0.103 A. Hama .r~cno @TOHOB , H c n y c K a e M b M  B 



eQHHHUy BpeMeHM JX3MnOqKOfi MOWHOCTbK P = 200 BT. C Y I I T ~ T ~ ,  
ST0 BCR I I o T p e 6 ~ t e ~ a S I  MOUHOCTb W e T  H a  M 3 n P e H M e .  ~ O C T O R H H ~ R  

h = 6 ,62  - loa4 nnc-c. 
309. P Y ~ H H O B ~ I ~ ~  nasep ~3nyrae-r B ~ i ~ n y n b c e  n = 2,0.10 19 

CBeTOEb!X KBaHTOB C AnHHOZi BOnHbI 2 = 694 HM. qeh/ iy  p B H a  

cpenma MOIUHCCT~ BCnbiIIIKH n a s e p ~  f J  , e c n H  ee n n m e n b H c c T b  

Z= 2,0.103 C? 

3 10. P a 6 0 ~ a  BbIXOna 3 n e K T p O H O B  nm H a T p m  A = 2,27 3B. 
Hafi~a KpaCHyIO r p H 1 1 Q '  @TO*@KT~ &, n n R  H a T p r u l .  

3 11. n p 1 1  OCBeUleHliH W e T a n n a  MOHOXPOMaTIl reCKHM CBeTOM 

@ O T O ~ J I ~ K T P O H ~ I  ~ ~ H O ~ F ~ T B I O T  CKOpOCTb 5 = 3,o.l o5 M/C. Onpe- 
n e n H T b  CKOPOCTb @ O T O ~ J I ~ K T ~ O H O B  , BbIJIeTaHjlUHX 113 MeTaJ I J I a  

2 
IIpM OCBeUeHMH er0 hfOHOXpOMaTIl reCKHh!  CBeTOhl  Y a C T 0 ~ 0 f i   ad$= 
= 1013 r~ 60~1bme.  Macca 3 n e K T p O H a  m = 9 , 1 . 1 0 - ~ ~  K r ,  = 
= 6 , 6 2 - 1 0 ~ ~  awe. 

3 12. Wap p a n t r y c o M  Rl= 1 C M ,  H e C y U K B  n o n o r n m e n b ~ b ~ f i  

3ElpRn 9 = 1 ,I 1 .lo''' Kn,  o 6 n y r a e ~ c ~  CBeTOhl  C ~ J I H H O ~ ~  BOJIHbi 

,? = 0,331 MKM. O n p e n e n m ~ ,  H a  K a m e  p a c c T o s r H H e  a. ynanal.cn 
33IeKTpOH, e C n H  pa6o~a  BbIXOna pElBHa A = 2 . 1 0 - ~ ~  am. 

3 13. nnoceyw UHHKOB~IO n n a c T a H y  o c E e u a D T  AlOHOXpOhia- 

TUqeCKHM CBeTOh:  C nnmoii BOJIHb1 A = 30 HM. Ha KaKOe  hlaK- 

C K M a n b H O e  PaCCTCRHUe d O T  nOBepXHOCTkI rI*?aCTIMKII hfOX(eT Yna- 
TIHTbCZI @ O T O ~ J I ~ K T ~ O H ,  eCJIM B H e  nJIaCTUHKH I lh l eeTCR 3aJJeFKIiBaD- 

Uee OlUiOPOllHOe 3J I eKTPI lqeCKOe  none C H ~ ~ ~ R X ~ H H O C T ~ D ~ = ~ O B ! C ~ I ?  
PaGo~a BblXOna m u m K a  A = 3,7 38. 

314. ATOM B o a o p o n a  B OCHOBH$hi COCTORHMU n o r n o T I i n  KMHT 

c e e T a  c nnmioa BonHbr  A = 1215 A. Onpenena~b  panayc r anee -  
~ p 0 H ~ O f i  0 p 6 m b l  B O ~ ~ Y ) ~ ( ~ ~ H H O ~ O  a T O h ! a  BOnOpOna .  

13. Q =  {TI= <~'./Q-%A . 

14. /7= 45rLO (%)'35-/8'~. 

15. 4 = 0,957% ; HeT.  

f 17. /7=-- g2 . 
4 ~ 4 ,  4H2 

2 
2 Up S i n  d 5l.r~ 2d 

18. i= ; '= + E c o ~ p / ~  g+Evccup/m 2 p 
2 

/f= .inzd/[2($ +E? L ~ c ~ s J ~ / ~ ) ] .  
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