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Llan~oe y.re6~oe noco6ne n p e n c T a B n a e T  co6ofi 
c 6 0 p ~ u ~  a n a q  no M e x a n u K e  H ~ o n e ~ y n s p n o f i  @ n a n ~ e ,  
C O C T ~ B ~ ~ H H H ~ ~  HEL OCHoBe aaneq, n p e n n a r a e M m  cny- 
u a T e n a M  n o n r o T o B n T e n b H o r o  omeneeua MMOM nns 
CaMOCTOPTenbHOrO peUlWH%. 

B noco6au n p e n c T a a n e e H  aanaq~i B obbe~e  n p ~ -  
r P a M M b 1  W C B  I $ U ~ H K H  nJ?S CPeLlHefi UIKOnbl. *O RO- 
3 ~ o n f f e ~  n c n m b ~ ~ ~ ~ b  ero ee n o n r o T o e u T e n b e b n t  ~ y p .  

C a X  HHCTBTYTB K Bnzl C ~ M O C T O R T ~ ~ ~ E O ~ ~  IIOnroTOBKU K 
nocrynneam B B~SH.  

C ~ O ~ H H K ~ ,  n p e ~ ~ i a 3 e a s e ~ ~ o ~  nnn c n y u a T e n e f i  nonroroas- 
T e n b e o r 0  o T n e n e H n n  MMOM, c o n e p x a T c R  aanasu no M e x a n K e  B 

~ ~ n e ~ y n ~ p n o f l  + ~ s a ~ e ,  o T s e s a i o u r u e  n p o r p a , c l M e  K y p c a  Q,usnm-r nns 
n o n r o ~ O n ~ ~ O I I b I 1 b l X  0 ~ n e n e ~ U R  TeXHU'4eCKKX B y 3 O B  C J"h?TOM l7OBbZ- 

u r e n a b I x  ~pe6o~a11uit ,  n p e n b n n n n e M b r x  K ~ f s y ' r e x r r r ~ ,  $ u a n ~ a  B RHCTB- 
T y T e .  ~ U B T O M Y  H a p R a y  IY 3aJ l aSAMf  OTHOCUT(?nbRO HeCLOXHLJMZ, B 

ctjopmr~ UWIK)YeHO KOCTaT09HOe  KOnUYeCTFiO ,7airaY BbIIUe cpen~efi 
u n o s h x u r e n ~ o i !  ~ p y n n o c ~ a .  Gonee n o n o e a e b r  wnar C o c T a D n e H o  

aBTOpOM, OCTanbHbIe ,  I fHTepeCHbIe  no @ T ~ ~ H ~ ~ c K o M ~  COnepX8HHlo  11 

3 s p e K O M e l I n O B a B U M e  ceGs B MeTOnKYeCKOM OTHOLLIeIMK, 3&fMCTBO-- 

BaHbI  ~3 uanamuxcg B c T p a e e  noc061rft no Nsase n i u r  p a l r n r x c a  

cpemux mson. 
El peureerra 3anor c n y u r a T e n r 1  n o n n a b 1  a K r a B H o  n c n 3 n b m ~ n r s  

T e o p e T n q e c K u e  c n c a e n H R  u 3  p e ~ o ~ e e n o ~ a a ~ o f i  pe6~o f l  m T e p a T y -  

PII ti nexunR. Peuras mnaya, c n y u I a T e n u  nonbxuram yponeeb aria- 

HUB U IIORRMaHH% TeOpHIl  H p a 3 B U B a W  HaBbIKR ee trpHMeHeHuS.  

Ha~sncur p e m a T b  aanavry, ~ I Y ) H H O  npeme Eero  pa306p~bca B @H- 

a l r r ~ e c ~ o f t  n o c T a n o B x e  p a z c M a T p n e a e M o r o  Bonpoca. C a ~ o  peureme 
IlF)OBOnHTC% B O ~ U ~ M  BHne,  S T 0  C I I O C O ~ C T B Y ~ T  YBepeHnOMy npuo6- 
p e T e m s o  c w ~ a ~ n f t  H HaBbxxoB xas B n p H M e e e e n n  ~aa6onee 06ursx 
~ ~ K o H o M ~ ~ H O C T ~ ~ ,  T a K  B B MeTOnHKe  PellleHtIS. 

B rcancncM naparpa+e aanasa pacnonoxeeu, no BOSMO]KHO-- 

CTH, B nopame ~oapac~asouleft T ~ ~ L U ~ O C T R .  B pane wnaq ueo6xo- 
m M b I e  n a E E H e  C n e n y e T  3aHMCTBOBaTb  H 3  ~ a 6 n u u  B IIpBnOSeHH%X. 

P a c q e ~ ~  a b r n o m a w r  H a  n o r a p n @ ~ a ~ e c ~ o ~  m H e f s e  c y v e T o M  rrps- 
BRn I~F)R~J ; IHx~HH~IX B ~ I S R C A ~ H H ~ ~ .  

ABTOP - BhlPa)KBeT EPU3HBTenbHOCTb KBBR. TBXH. HAYK C.M. MH- 
p 0 E O ~ y  ( ( M M ~ T )  , M. M. CTPKXKMHY u K). A. Mnbu~y (MMMTAMK), a 
T a K x e  a c c n c T e H T y  ~ a + e n p b r  4a,asum n. M. Tpywe~cxofi ( MMOM) . pe- 
u e ~ a ~ p o m a m ~  neurHyro padoly u c n e n a ~ u m ~  uemble 3a~e . ra~as .  



MEXAHMKA 

r n a ~ a  f 

KMHEMATMKA 

1. O ~ s e q a n  Ha Bonpocu nn. a )  H 61, ylraaaTb, B xcascnx 
c w a m  HB3BAHHMe B HHX Tena MOXHO, a r n e  --  en-s p a o  
CMaTpRBeTb KaK M ~ T e ~ H ~ L I ~ b I e  T 0 9 K H :  

a )  rrpRMyI0 CTaJlbHJ'lO T P Y ~ Y  ~ J ~ H H o %  25 M, J l e M m p  Ba r 0 -  
p s m a n b e o 3  noeepxaocrn, c n s ~ m r  B oceeoM nallpaanemu a a  
b - 10 CM 3a z a 0,25 c. c IE~XO~I  cperrseft c~opocrb lo<  f > n e .  

peuemanacb ~ p y d a  B mTep8ane apeMerra f ? 
6 )  Ocb xene380mpomioR xmec~cilr  napu, m ~ m e 3 c a  663 

r r p o c x a n w ~ w f i  no nps~onarrehoR ronee R o m o ~  EanpaBneHma, 
n e p e ~ e c ~ n n a c b  aa r 1.5 MEH ~a b = 900 M, c aaaoR cpe* 
nett c x o p o c r b ~ ~  <V> nenranacb B TtATepme BpeMeae r ocb KCW 

nec~of i  napsr? CKonbxo d o p m o a  . ( N ) coeepurnna rrpm BTOM 

r;onecaan napa? j l m a ~ e ~ p  x m e c  d L  85 CM. 

2. h a x  non6pocam m noeepwrocTa aeMna a a  BMCW 

H r 4.0 M YI nof t~anu  nan M ~ C T O M  6 p o c a ~ u s  Ha Bmme h - l ,5 u: 
. 3) HaSlBBTb U 8 3 0 6 p a 3 ~ ~ b  Ha sepT%Xe TpaeKTOpEXO Mnv&fm 8 

CucTeMe OTc-aeTe w 3 e ~ n n w ;  
6 )  E ~ ~ T R  m y ~ b  s , n p o t t n e m d  MSPUXOM 38 ~pem e r o  n h  

neTa; - 
8 )  u366pa9u~b na  s e p ~ e x e  n e p e ~ e m e a a a  --.a t, sa ripe- 

~n n o n b e ~ a  ma ~ a r c a ~ a n b c y l o  e ~ c o r y ,  - =a BWMS nanewa 
Y C T ~ H O B A T ~  B 3BnBCBTb COOTBOUI& 

3. Me~epuanbnan TovKa nanxeTcn no npn~onnnefbiouy m- 
p ~ l c y  nnunoft 10 CM. M o x e ~  JIM n p o f i n e m d  ew n y ~ b  B ~ I T ~  pa- 
n- 13 C M  38 BpeMR, B ' P e S e H H e  KOTOpOrO OHa IlepeMeCTHTCR Ha 
10 CM? 

4, Hepac~RmMyw nHTb nnrinofi b = 500 MM c nOnBemeH- 
H U M  Ha H e f t  MBneHbKUM EIaPHKOM OTlUlOHHnH Ha T o n  4 1 , o O p a  
OT noaoxenws pe.~HoBecnfl H oTnycmnn Be3 naqanbnoft CK 

& m t S p a 3 ~ ~ b  Ha repl  exe nepeMelnennn LuapHKe c , ~  " cmZ 
nHTepeanM BpeMenn, B Teqeme KOTOP~IX npottnelra~e HM M aesa- 
na nBnxenHs r r y ~ ~  paBHu b , 2 b  11 36 mmBeTcmemo.  H d ~ a  era  tz ri eJ a a Taxxe v b  S , npOBne~~nbdl mapHxoM R e m  
nepBoMy ~03apaureenro B mcxomyw T o s ~ y .  

5. B 3 n e ~ a n  c 3euna Ha paccTonnnn b m  2,7 KM OT H& 

b n ~ n a ~ e n r i  H npaneTaa nan HUM Ha Bblcore 2 b  . Ten0 nBirxeTca 
=an rOpH3OliTaJIbHb%M paCTXOM 38MnH no TpaeKTOpHU Y m # @  
( O C ~  ~ ~ C I I H C C  comanaeT c noaepluIocTbm 3 e ~ n ~ ) .  H d m  nepelyre- 
uIeHne Tena P oT nasana nalrmema no MoMenTa, xorna .eo yrae- 
llUTCfl 07' na6nwna~enP Ha 7,8 KM. CneJIaTb ~ W C H U T ~ A ~ R ~ I ~  
sepTex. 

6. He ~pai! nocxn nrm~off b - 60 CM, nemamett Ha crh 
new noMecTwnn n&onbmo% Bpycox. Bnrneprnearr n o c ~ y  u-non 
6pycw R mpawaTanmoM ntxpaanemrn, ee nepektecmnrr ria 1,5b, 
xorna 6pycoa ctjcKonbnryn c noclar y ee npcMuaononomRoro span. 
H~BTM Monynb P nepewemeans ( ipyc~a  O T A O C P I T ~ ~ ~ O  m a .  

7. En= X8CllsCb WaRU npH3MbI ~&onbLUaM rpy3UKOh4, eIV 

ynepxu8emr Ha BwcoTe h a  20 CM nan IIOB~PXROCT~IO C T O ~ ~ ,  no 
E O T O P ~  ~ 0 x 0 ~  CKOnWUTb n p n 3 ~ a  ( p ~ ~ .  1 ) .  K o r w  anyuremiba 
rpy3Elr, CocKonb3EyB no rparrm [ I P ~ J M ~ I ,  ynapBeTca o CTDII, n p u h  
Ma nepeMemeerm ma b a  5 cM. H ~ T H  nepeMememe t rpyawte 
m w T e n b n o  crone, onpenenm e r o  Monynb m TM r (oc-rpba) 

' M ~ J W Y  ?- K R O B ~ ~ W O C T ~ I O  CTOCIa. r p a m  I T ~ B ~ M H ,  no r a r 4  
I C K W b a w T  rpy3A~,  namo8eEa K noBepxHocm crone nqll yrnou rL I - 40'. C a e n a ~ b  noacaa~enblrsl8 --- 



8. M s  urpyuieq~oti  nyuirs, ~axonnruetic~ H a  nony. CTBO.~ K+ 

~opoB Iil3KJIOHeH K nony H a  yron 4 60°, sbzcrpennnu LUapHKOM. 

I l c n b r ~ b ~ ~ a ~  o T n a r y ,  u H a w n e  nomtotrsuraslca n y w K a  n p o m s H y n a c b  

HD de; 40 MM, K o r n a  u r a p r i K  B b x n e T e n  ~a cmona, n p o R n f f  no H* 

h t y  p a c c T o m & i e  b =  40  CM. Onpenenu~b n e p e M e r u e w w e  l l i a p l r K a  e 
no OTllOlUeHHIo K n O n y ,  ~ ~ C O I ~ K ~ T H ~ H ,  B e n U q U H y  e H ) T O n  p Memy 
n o n o M  11 H a n p a m e H u e M  B b l n e T a  M a p m a  o T H o c u T e n b H o  nona. CLIP- 
JlaTb ~ I o H c H H T ~ ~ ~ H ~ ~ ~  ' i e p T e X .  

9. Koneco H a q s n a e T  K a T H T b C X  

hL. 
6ea npoc~anb3br~nrrus  no ropasolx- 
~ a n b 1 1 0 t I  noeepmc ~ T U ,  O c T a B a f f c b  a 
BC?pT?l~tlJIb110fi UJICJCKOCTH. 'f'2pl.e- 

me  I I J O ~ ~ L I B K T L  B circ1.e:~~ OTCS~TLI 

w3euna* n e p e M e u i e H o a  6 , t ~  H 5: 
COQTBeTCTBeHHO,  ai3 1 / 4 ,  1 / 2 ,  3 / 4  
H 1 0 6 0 ~ 0 ~  K011eCB TOR er0 TOqXX, 

0 Z KOTOPOB GHO K a c a n o c b  r o p I I a o l I T a n b -  

H0f i  n O B e p X l i O C T U  B ~&iqaJlb~i& MC- 

. M e H T  n B N X e H U f f .  B l l e x a p T 0 ~ 0 f i  CU- 

Puc. 2 c T e M e  ~ o o p n u ~ a T x 0 y  (at3 pac. 2 
riaobpaxcno saqanbaoz nono.ycene 

noi~eca) souucarb  warmrncxecmie n b r p a r e H u a  nnn I; , c, 7 
U H&TH HX a 6 ~ 0 n l O ~ H b X e  3 H a r e H H R :  eJ , E2 , fj . f4 . P~~LIRYC KOnS- 

ca R E  (1 /X  ) M. 

10. H a  pUC. 3  B C U C T e M e  LlQKaPTOBbIX K O O P n H H a T  XOY K 3 0 -  

6 p n x e ~  n p a ~ o n r r ~ ~ e f t t i ~ i i  y l r a c T o K  xenes~ofi noporn M e m a y  A rr B. 
P a c c ~ o a ~ a n  OT A it B LIO IIyTXKTa O p a n t i b l  C O O T B e T C T B e ~ O  Ue40 
u 6 = 30 KM. B M o M e H T  t = o qepes B B A c n e a y e T  noem c 
n c x ~ m ~ n o l i  CKOPOCT~H) 50 KM/V. Onpenenw~ n p o e K u u u  fl' a 
' C K O p O C T n  noesna H a  P f l C T K e  BA, Y C T a H O B H T b  3 a 5 H C H M O C T b  

OT s p e h l e t ~ r r :  a )  npoe~ueli  et u eY n e p e M e m e H w s i  noeana, 6) ero 
~ o ' o p n u ~ a ~  x,y a B) nyrn , n p o x o n u M o r o  n o e s n o M .  non rpa- 
~ U K B M H  5 (f) H g(fJ ~ O C T ~ O R T ~  r p a i $ t i ~ ~  tz(t)  , t' (fl 1% ~ ( f l ,  g(€I 
cowrmemaeneo, a non r p a @ r o ~  ~ ( t j  - r p a i $ u ~  sf;J. 

11. Ha pHC. 4 H 3 0 6 p a x e H b ~  l " p a $ H ~ ~  3 a E H C H M O C T H  O T  BF)* 

?.i<,tI:T KOOpnUHtlT M a T e p U a n b H b I X  T O q e K  A, & c U D . ~ B U W U K X -  



cn BLW'lb K O O P U H H ~ T H O ~ ~  OCH OX . ~ I Z U c a T b  X t 3 p a K T e p  n B H m e H u a  Ma- 

T e p u a n b m b y r  T o s e K .  H&TH € ~ c O J I ~ O T H M ~  cmasemg CKOpOCTe8,  c KO- 

TOPHMH ~ B H X ~ T C ~  TO'IKH A, 8, C H D , H HX npoexuau H a  O C ~ O X .  
12. pHC. 5 ~ 3 0 6 p a ~ e H b I  l p & i K I i  ~ ~ B U C H M O C T H  OT ep* 

MeHH KOOpnHHaT UByX M a T e p H a n b H b I X  TO'IeK, nBIiXyKHXCSI no T p a -  

eKTOpE%M, n a p a n n e n b H b I M  K O O P ~ H H ~ T H O ~ ~  OCH OX ( T ' & H K U  H M e W  
o n u ~ a ~ o w f i  HaKnOH K OCH B ~ ~ M ~ H H ) .  ~ ~ H M C T ~ ~ S  H ~ O ~ X O ~ A M M ~  nm- 
RMZ 83 0603~asemB H a  PHCYFIKe, H ~ R T H  IIpOeKUBH vjX H Zf- CK- 

pocTe8, C KOTOpbIMH L l B U ~ T C R  TO'IKH, A YCTaBOBHTb 3aBHCliMOCTb 
OT BpeMeHEl UX KOOpnHHaT xr(f) H ~ ~ ( f )  . H ~ T H  PaCCTOSIHHe b 
M e j R n y  M a T e P R B n 6 f l M M B  M¶KBMH, e C n H  p a C C e r o r t r r s e  M e w  HX T p &  

elcmpaam pamo d . 
13. P R C C T O R H H ~  M e m y  r o p o n a M a  A H B, c o e n H H e m m  

t x p a ~ d  noporo~, b = 120 KM. M 3  A B B s w n a  M a m H a ,  n e b  
W a n c n  co cxopoc~bm TIf = 60 KM/X qepe3 K a a o e  epem r no- 
cne BHXOLW ncpott nonma B*H x i 3  A B B e~opan  t.mamia,nea- 
llcyrsascs co C K O ~ O C T ~ ~  5 = 90 m/¶, -ITO~H 068 MWEHH q a -  
6burs B B ommpe~emxo? Pewme a m a s x i  c o r ~ ~ ~ e o m ~ b  nocrpoe- 
m t e M  c o o ~ e e n r r a y ~ ~ m x  ~KB@HKOB. 

14. H 3  ropona A B ropon B, p a c n o n o m c e ~  H a  rrpoxow- 
me0 r l e p e s  HEX qmoR napore, orrrpaenseTcR anymas co CK- 

c ~ b m  I?, - 40 K M / ~  rpy3o~as M a l l m a .  C n y c ~ n  t#= 1.5 9 ea 
aaecrpe=ry a s  B esrxona~ nerxoearr M a m m a ,  nmimymanca co CKO- 

pocrbm %= 80 KM/% Onpenem%, nepea K e u t o e  spem i nocne 
ompaBnems n e r l r o e o B  t a e l r m a u  H H a  ~ K O M  pacmsma d OT B 
o6e M a m H b I  B c T p e T E m 3 C b  B WTU, eClIlI 8 3 8 e C T B 0 ,  9 T O  r p y 3 O B a  

A s a m m a  npomna n y ~ b  5 = 100 KM, K o r n a  n e r K o m n  npiinma B 

mpon A. P e m e ~ b  =a=ry, acnonwp rpahm altoaoe mxemn 
mi&umH. 

15. Ha pac. 6 aa06panceat.1 rqtoe~~rtit cxopoc~ei! 
-yX Ut3iUUa, Bble3XCklloll€HX U 3  I V p O n O B  A E B n G  n p S k t &  UOPOIW, 

npoxojpa@l qepe3 &a ropona, p a c m a a e  u e l K I z y  x o r o p w  A B =  
= e= 100 XM. ~ ~ ~ T Z P I T ~ ,  ma ~ K O M  y n a n e m  d npyr OT npyrcr 
aaxml.cn uammm, ~ o r n a  H J I Y U I ~  C M e ~ b u r e a  C W ~ O C T ~ R )  MBmaBa 
npaneT B mpon A. B &oaaa¶emsx H a  p s c y n K e  r=  30 ma, 8* 
= 50 m/q. K o o p ~ a m e a  ocb 02 napannendrra nopore, c o e u ~ ~ g -  

w e f t  ropona A a B. Ha o-OM sepnxe nompoum pnn &RX 

UL~IUEE -EKE 36BHCEMOcTH OT BpeMBHII KOOP-EYT R UOn HaMiI- 

q&uw aa~ucmomii or e p e M e H a  ny.re0, rrpoxomMbu tmmisam. 
16. rpe6s rrpo~ae T e 9 e a a a ,  .pbl6aa o6poaan ynoqry, rrponn* 

esn non MOC& 0 6 1 B a p y ~ ~ ~  upomxy nepe3 f = 1/4 9, p d a x  
lioeeprryn a- a, rpe6n c n p e x ~ d  c u n d ,  norman nnmyraym no 

PoCm pew worn 
17. qepes ~ J I O K ,  e p a m a ~ n s H R C i r  H a  3 a ~ p e n n e ~ ~ o f i  om, nepe- 

m a  ~ e p a c T s m M a a  H H T ~ ,  K n p a B o M y  K O H U ~  KOTOPOR n p ~ m a a ~  
m3, o ~ c K ~ K ) ~ ~ ~ C B  BePTEK8JIbHO CO CKOPOCTbIO do a 25 CM/C, a 
H a  CBHCEUO~UYXO n e B y I O  ' I a C T b  AHTH H a U e T a  CKOnb3IIlgBB no RUTH 

moqlSa ,  n O ~ H M a K w ~ C f f  BBepX CO CKOPLWbIO ' 12 CM/C*. 

HdTt l  CKOpOCTb 3' , C K O T O P f i  & o ¶ K ~  C K O n b W T  lI0 mTFf. 

18. U l a p ~ ~  B b l n e T a e T  a s  ~rpyruewofi nymm B r o p u s o H T a n t i  

H ~ M  nanpaanexm co C K O ~ O C T ~ I O  21 = 8 M/C m o c H T e n b n o  none. 
lJpa B a . c T p e n e  n y r u l r a  acnbrfbIeaeT oTnavy H B M o M e a T  B m e T a  

mapam ss c T B o n a  n s a x e m  no nony co c ~ o p o c ~ b m  = 1 M/C. 

Ot'I'p3nedTETb CirOpOCTb W' , C KOTOPOfi IJJaPBK B b I l I e T a e T  A 3  CTBO-  

npu STOM T e s e m i i e  pew, n o n H o m b m  y s n e K a a  n o n K y ,  CHWHT ee H a  

b =  0,3 m, rorna nonolmrrr a o c r c r r a e T  npomeononcsmoro 6epe- 
I ra. H&TH C K O ~ O C T ~  p e K a  Vo B C K O ~ O C T ~  U nonm omockTenb-- 

SO B O ~  B p e K e .  Onpenem~b T a K x e  CKOPOCT~ TJ nonm OTHOCH- 

wcaeaib nonosaar? 
2 1. Ma arpymewotl nymprrr, ~axommefics H a  nony, L r p e n a w r  

UapHKOM, BbIneTalaPIHM CO CKOpOCTbIO d = 2,s M/C lion y T n 0 M  

60' K ropaaay. npa s M c T p e n e  n y r n K a  H C ~ M T - ~ T  o T n a V ,  

22. BoqxymhnB urap n o r r r r u M a e T c a  B eosnyrrrao~ n m o K e ,  

n e p e M e m a m e M c s  o m o m T e n b n o  s e M m  B r o p a s o ~ ~ a n b ~ l o ~  A a n p a s -  
I nernra. nanm aa BOSI~~UJHOM mape a s ~ e p ~ n  c~opocrb 27 = 6 M/C 

wrpa araocuTenbno riapa, CICOPOCT~ manema mapa m s e ~ m  
vJ 5 M/C E ero n e p e M e m e a a a  v; = 6 M/C B r o p i i s m ~ a n b ~ o ~  

sanpaenms; Onpenem~b C K O ~ O C T ~  B e T p a  o r r r o c a T e n b H o  s e ~ m .  



! 
23. qac~irua nauxe-cca BnOnb oce OX co c~opoc~blo,  rpa- 

+ n ~  KOTOPOR B npOeKUtIIq HA 3 ~ y  O C ~  1 1 ~ ~ 6 p a x e ~  HD pwc. 7,a.Onun 

24. npoxonrr sepes Haqerro KoopnwHaT B MOMBHT e p e ~ e u u t s  
0, 'JaCTUULl nHH?KeTCR BnOJlb K O O ~ ~ H H C ~ T H O ~ ~  OCw OX CO CKOpo- 

~'rbm, rpa+ae sanMcwbrocTw ~ o ~ o p o f i  OT BpeMsw B npoewrtw Ha 
'aTy OCL w306paxe11 Ha PUC. 7,6. O ~ U H  nQA npyrUM KlOCTpOUTh 
rpe+z~w 3BBIICWMOCTtI oT RpeMelIu npoelcuwrr ncpeMerueHsa ez (f 1 , 
xoopneIraTbx x ( f )  . Monynsr crtopocTrr ~ ( f )  Tracrrwubx w nplr ~ ( f )  , 
npoxonwMoro em. HaR-su cpenrilre 311a~rexrr~ C ;P> I% 4 tkr B B H T ~ P -  

I Bane speMenu 0-3 2 . 

OX w 3  ee lrasana. Msnec~ilo, 47.0 nociIe OcTaHoBKu, HaMeHnB Ha- 
npaBneHwe nnnxeHaa Ha npmneononomioe, Teno nsuranocb B no- 
JlOXwTeJIbHOM HanpaBneHHiI OCU f f ~  . o n ~ ! ~  nOU np>THM KIOCTPOEPB 

rpa+UKFl 3aBUCwMOCTH OT BpeMeHw MOnynR ~ ( t )  tl npOeKUHU ~ ( t )  ' 

clropoc~w Tena Ha O C ~  01 , a TaKx? ero lroopnnna-rbI OX . 
27. Liepea ceKyHny nocne aesana nmxenua c ~ o p o c ~ b  Tena 

28. L ~ ~ C T H U ~  nBUXeTCR BnOJls K O O ~ ~ H ~ T H O ~ ~  OCH OX CO CKO- 

pocrblo, lrax nolraaaao Ha pac. 10,a86. llon r p a + a ~ a ~ m  ~ ~ ( t ) n o c ~ -  
p o a ~ b  onua non n p y r u ~  rpa+w~u np0e~uaR yclropeaaa az(f) R TKO- 
POCTU ~ ( f ) ,  KQOpnHHaT ~ ( t )  saCTaUbl, eCnU npR f '0 2 0  = % r (pac. 1 0 , a ) , ~ ~ = ( ~ o r ~ , ~  (pac. 10,6), a -ralrxe nym s(t) , npo- 
xonuworo s a c ~ ~ u e f i ,  u ~onyneft clropoc~u v ( f )  u yclropems a!fl. 



PRC. 10 
29, no ycnoanm 3 a n a P n  28  H ~ R T H  cpeniise maremin 4%)~- 

1 LV> B n H T e p B a n e  B p e M e H H  0-2 r . 
I 30. Teno nBUXeTCH B n O n b  K O O ~ ~ H H ~ T H O ~ ~  OCH OZ C YCKOpe- 

IHIieM, rpa@iK GaBHCHMOCTE KOTOpOrO OT BpeM8HW B p 1 1 l 1 8 W  H a  

OX acio6pame~ H a  puc. 11. Y C T ~ H O B H T ~  X a p a K T e p ,  nmxcexun 
'Tens, e c n H  U ~ B ~ C T H O .  YTO npn t=17 TZO H a x o m n o c b  B aasene 
K O O ~ ~ H H ~ T  H n B n r a n o c b  co CKOPOCT~IO UO , ~ ~ O B I U X H I I  KOTOPOR aa 
m b  0.5 pama - Do T ;  Zagr. 

Pad. 11 
- - 

31. C O O T B ~ T C T B ~ I O T  n E  ~ ~ & K u  3eBRCUKOCTa  OT B p e M e E U  

( P ~ ~ .  12.8.6) IIpOmtUBB CKOPOCTB vS(tl (mpe30~ npn~oit)  ti KO- 
O p n p H a T b l  ~ ( f )  ( ~ ~ C T O K  napa6an~)  ~ B U X H ~ ~ H R ~ O  B n O n b  KOOpD(IIB8T- 

HOR OCH OX O ~ O R  H TOR xe ~a~epi ianba00 TWICE? 

32. Ha pac. 13,a-  B ~ 3 0 6 p a m e ~ h 1  rpa@su cxopom Tene 
B IIpOeKlIUH H a  KOOpnFfHaTRylO OCb OZ , BnOJlb  KOTOpOft OH0  AB8- 

O ~ ~ E H ~ T H O ~  OCH OZ (PC. 141, H , C + O ~ ~ X ~ ~ ' I ' ' ~ Q  nBykcrr ~ 8 M a 8 M 8  

napadon c B e p u r a H a k n r  B T o r K e  f - 2 c, r = O. O- non my- 
n M ,  n O C T p o a T b  T'P*&WKH IIpOeKUwfi CKOpOCTlf uZ (fj M Y C K O p e n S  

azif) T m a .  

12 

- 
, - PWC. 13 





1 42. Csopoc~b ~ O ~ H ~ ~ H T ~ M ~ O T Y )  nepeMeruenmn Macc ~ 0 3 ~ -  

'xa B npeaenax OT nosepxHocm 3 e ~ m  no B ~ O T M  H = 100 M Ban 
ee nosepmocrbw, aapacTaeT pamoMepHo OT 0 H a  nosepxiiocm 
3eMnH no 5-  1 0  M/C Ha BbICOTe H. OT ROBePXIlOCTkI 3ehUIE ~Io& 

mMaeTcn ewnymabrt! map, narHocTb?o yanexancb U ~ T O K O M  ~ 0 3 ~ -  

XA H ITOJUIHMaRCb C YCKOpeHHeM (Z 0.50 M/c2 OTHOCRTelIbHO 
Bwnyxa. Onpenenu~b nanpameme (no morueHsw K sep~arcana) 

43. Cropocrb TeqeHHfI s o m  B pere paBnoMepHo HapacTseT 
or KyneBoro 3~asemsI  y 6eperos no 4-  10 M/C nocepeme  
pem. Pbr6a~ nepennmaer p e ~ y  co CKCPOCT~K) U = 1 , 5  M/C OT- 

HOCRTenbHO BOR~I ,  nepxa ~ y p c  nepnennnqnapno 6 e p e r a ~ .  Onpe- 
nenHTb, Ha CKOnbxo ( b  ) CE€?CeT nomy pb16axa TeqeaaeM pem, 
xorna OH nocTsrseT rrpommnmomoro 6epera. lllapma pemi d = - 90 M, Teqemae nonsiocrbm ymelraeT nomy p a l r e .  

I 

44. Koneco c N = 8 paBEOoTCTosuraMa cmnaMa BpaaeTca 
C IIOCTOPHKO~~ yl"n0~0fi CKOPOCTbKl BOKpF H € ? ~ o ~ B ~ M I o ~ ~  OCB, WO- 
xonsImell repea e ro  nearp. Ha morpa4ur:  Bpmaiomeroca xoneca, 
nonysemoft c axcno3uuae8 = 2,s MC, yrnoaoe paaMbxTae ~30-'  

6paxenws1 cnuu cocTaanaeT 7 = 0.26 y m o ~ o r o  pacc~omHl! Me* 
ny HHLfli. H&TH qClCTOT)' BPBIgeHHS KOneCa ( R O ~ ~ M H H ) .  

45. H&TK irmepean y r n o ~  A q , .repea xmopbdt 8cTpeqe- 
m a  sacoeaa E MaRymaR CTpen#rr mpaeanbtio a m x  raCoB. 
Y ~ e 3 e r b  MoMeHT BpeMemi f, , xorna s n e p w e  nocne nonyHosA' 
conoxemis sacoeoft 8 ~aayTBo8 crpenoK c0anany.r. 

46. Ha c r o n b ~ o  d T s a e a m ~ a e  c y ~ m  ltopoge cpemax con- 
He-, IlnETenbBOCTb K@I'OPbIX COCTaWsIeT to = 86400 C? 

- - - 48. n e f f ~ a  gOIisei&epa. HaTSHyTaR lia 6apa6m panHycoM R= 
100 MM, ~ B I S Z K ~ T C R  co C K ~ O C T ~ H )  Ub= 124 CM/C. Onpenenu~b 

icKopocTb v' , c KOTOPOB nema nPOCKBnb3hIBaeT no noAepxnocm 

I conps~ocHOBeHHS C 6apabatro~, BpamaWAMCR C ~ ~ C T O T O ~ ~  
n- 

'= 120 06/mn. 

49. ihCUIblra ' ~aneca  0603pems' panuycoM R = 20 M nm- 
m c a  c ~ ~ c T o S F I A O ~  no Monynm CKOPOCT~K) V = 1.5 M/C. Ha% 

y m ~ ~ y l o  CKOPOCTSY W , C KOTOPOR nxonbxa noBopawaaerca B- 

rpyr p a w  Koneca. 

1 50. %par 6nox panuycoM R 3  30 MM nepeauayTa Repa- 
: C T S X R M ~ ~   HUT^ K roIiUaM rmopofi I I P H B ~ ~ B ~ I ~ I  w y ~ b ~ .  Korna 

. --- - 

51. Kapycsnbarfi nECK RWlMeTpOh4 d - 1.1 M spa- ' i 
!maeTCS B ~-36~TanbB0fi ~ J I O C K O ~ H  C ' I ~ C T O T O ~ ~  n 5  0 .12  c ' ~  

solrpyr OCH. npoxonamefi sepes e ro  

9 52; T&KUB o b p p  panwy~& R =  30 CM lraTRTCH 6e3 
' ~ o c ~ b 3 b 1 ~ ~ l i H %  no l U I o C K 0 f i  nOBt?PlMOCTli CO CKOPOCTbIO , 
1- 6 O c ~ l c .  H a h a  ymonym cxopoc~b w . c  mopo oft 06pp  spa- 
'mae~ca BOQ:T OCK, rrpoxonmefi repes e ro  r e o ~ e ~ p n s e c m f t  neixTu. 

I :a Taxace mureaaylo c~opocrb  . c lro~opolt ~ o s w  &ona nsu- 
~ o x p y f  BTOU OCK. 

I 
t 



. - '~&welq&~hd an u3& anna!unst( wxLueoa awauau 
'~9 nhwUwE anodx *vf$wd~SdW~ OJOJ8 XWhwUW a Y 

nunae ois~~o~xdaaon Uwn PI g~ = H amz~xsa wa H~&HUOX; . W 
-WH ouaL ~UJOX 'I~JH~Y~ON gnma~uauesd ' 2 ~Hanada ueada&an 

' HLUW~I '3/kv oz r O,q q~3odox3 aA~4uwxn&daff ~KHCUW~WII  ma^' 
m~rrxdaaorr K nuxn1~03 dua.~ xdaaa bIo~riamodguo~ 'T Q 

I 
kiUW3E MU0l-1Xd380U MEMU98 U3.L ElMHEKMBU'S @ i 

I 

WahiCdg0 3 aL3asva o~sua~vnd~mu ~3p~-"~anau 1w~ah3m anam, 
-113 a D aneadoa3d n l~auxae 3 ~DHHBOL(B~ %&ah3&0 ama~3n3 a' - ehddgo WWhO& ~OH~UO~FBO~U 9 Ei~iiad0~3d HL#fb)H '3/W3 09 -% ' m=1~30doa3 03 U.L.~OHX'~~~OU UOH~UW&HOE~~OJ OU BHBVEII~WZUWY~' 

-oh eag 83&n&wx n3 0~ =d rc.03XnU~d ddgo UHXHOJ. '09 1 
*H a~raxoYido& vx&3whd a~nUadamul 

OUSiJDMOROU EII~H~~OH~X OJOI~IIOII X~:n(H'~uff8&303 ( Ie ) BOR9UB 
I 

-~~H~JIIB.L n .( ) CON~I~WX~OR n ( 2 ) nn~adox3L OWH' 1 
-uou wdno;q ML~UH *~%uao~e~~o 001 = s awxaodu 'n q~.md~ 
*a3 4~~51~3~93 n~de~~o~avd UO~BH 'YV. 00~ -8 no3Anltwd I 

ro~3ehd gI~risuo~rrcsr~do~ glqcnrra~J1Cdrec w14 ewxarsa 'h/Wx 9s -1 

=floiq~mdon3 0.2 ~3gsimaw~11~~ lan&o~ox~u g19aodaam~ '69 
I 

*"? RLWH 

.slm~saose~si~o L~~HvL~ ;f11rradow3A o.romuvnnHaJrrw& ~i OJOW~B~~O~~ 

aElHaht?HC aA~~.auo3ge wU-IOX ' O? alrade WE WXhOL Bw~uwad~~' 
-sn ~angodn s sidu goxw~ -t~/~~ g . Jn naa~adon3b vonHW* 
-naJrru& 3 w3 02 = J 1ro3L~u~d ~:&mtmddxo OU n~30bx3 BOHi 

--4nwhBH Eag ~37L82klaU LawnnhwH uHhO.t 8w~q~wnda.~e\q -BB i 

'mndo@wun sn~ameda snnarraeduwrr ~HL, 

-odn n an~auewduwn a q~trwhnau 'auwae x aaxanrorrao on naawm 
-anadan HO mqdo~ox 3 ' D anaadox3d nqwH *~sndo@uuu oHqua& 
-H~OHLO 3/14 0'~ =: fi %&modor3 03 xaaouah Laun ~ndo@wun 

audx o~ ~~s~do~wuu d~aan eadah gamnuoxodn 'nm ddxoa 
Hnwjgo S'Z = u ~0&0&3wh 3 nmoxmuu ~OH~UW&HOEW~O.I a annaln 

-eda os m&nnoendn N O'Z = 3 ~03dmwd wwdo@euj~ -g~ 

'goxrnhzex 3 &nno si~3aood~ -LT .and WH 
arsHlrweexou 'g a e nwdu3 7&adLolu33wd 'au~we~s~suox~odu eag 
E~.LBLUX wxrnXL~~ *YUP! OE n - yaHrnaIIe 'JVN 01 ,J ~ixd~wn 
n&3wrl gamed3 3drited 131~3 oz = Hfi a=r&3odow3 03 mwmonad 
-aU '~CX~JWX WH VOHIIBLOYdDH 'NLUH ~~H¶IIW~HO€B~OJ naHOX ellJoX 
'u~~&wx Xu0&3 OU B3&nLwn Xfi 01q~30dox3 ~OHDH 3 '~g 

'whXdgo ~odogo YI~EXUOLI T H 'Z/Z *P/r 
sadah LHarrovl .rq~quwhwa e n~3oexdaaon ~o~que&~oendo~ IS~L~WCI 

-wx HO ~odoun 'stlogo nxh0.t BOL aurvae x auHarnouo ou NLX~ 

-ox3 nLBeH 'n&3o~xdaaon ~OHSUULHOEH~OJ ou & aq~mdox3  OH* 
-L~OU 3 II~HW~FIB~UW~~O~U eag n3~n~wx hAdgo gnnno~ 'cg 



j n0M H a  n o B e p x n o c T H  s e ~ n s ) ,  ITOCTpOUTb onun nop. n p y r m  rpa+~-  
;KH ~ ~ B A C W M O C T U  OT B p e M e m i  n p o e K u H R  y c l t o p e H u a  az (f) , CKO- 

IPOCTH 'LIJ ( t)  u ero n e p e M e ; u e n u r i  t', (f 1 , K o o p n H H a T b I  z (t) , M- 

' n y n a  c ~ o p o c ~ w  ~ ( f !  u n y ~ ~  ~ ( t l  . n p o x o n n M o r o  t u a p u K o M .  Pac- 
C M O T ~ ~ T ~  n B n x e H n e  uapuxa no ero B T o p o r o  ynapa o n n u y .  

63. n p l y ~  T e n a M ,  H a x o n a u r n M c a  H a  onnoR s b l c o T e ,  coo6nrwna 
OnHHaKOayIO Ha ' I anbHy lO  CKOPOCTb ufl= 9.8 M/C B BePTWKanbIIOM 

H a n p a e n e H w w  - o n ~ o ~ y  B s e p x ,  n p y r o M y  - BHn3. O n p e n e n ~ ~ b  KH- 

T e p B a i r  B p e M e n n  Y , sepes K O T O P ~ ~  T e n a  y n a p a T c r i  o set.4nlo.  

64. flsa T e n a ,  H a m B  o n t r o B p e u e n H o  n a n o T b  na s e ~ n m .  on- 
H o B p e M e n H o  m e  y n a p u n H c b  u o ee noaepxnocrb. Omo T e n 0  6b1110 

o T r r y m e e o  6ea n a s a n b H o R  c ~ o p o c ~ n  H a  B b i c m e  H = 9,8 M. Ka~ylo 
i Ha'IanbHySO B e p T H K a n b H Y l o  CKOPOCTb COC~LUHJKW K l P r O M Y  'l'eny, 
HaXOnHBIIJehlyCS3 H a  BRBOe 6onburek B ~ I C O T ~ ?  P e l r r e ~ ~ e  COnpOBOnUTb  

nOCTpOeHHeM ~ e 0 6 ~ 0 n ~ h i b I ~  ~PA+HKOB.  
I 

I 65. A B ~  TenL3, OUHO K 3  KOTOPbIX HaXORUTCIl H a  B b l C M e  H " - 9.8 M, npyroe - ~8 B M c o T e  2 H, o T n y c K a H v r  6e3 nasanb~oR 
CKOPOCTK. Ha CKOnbKO ( ) C n e n Y e T  OTnYCTHTb OnHO T e n 0  pant- 
l l r e  npyroro, 4 ~ 0 6 b l  &a T e n a  ynann H a  3 e ~ n w  omo~pe~emio? 

66. n e p ~ 0 e  T e n 0  non6pocnnn B e p T U K a n b H O  BBeX CO CK@p& 

c T b m  E& a 30 M/C. K a ~ y m  CKOpoCTb  %JZO ~ y m O  ~ ' 0 0 6 1 1 1 ~ ~ b  BTOPO- 

MY T e n y ,  6 p o m e n n o ~ y  n s  TOB xe TO'IKH B c n e n  3a n e p B t w  '1epe3 
r -  2,0 C. 9 ~ 0 6 1 ~  Tens CTOIiKHynHCb H a  MaKCHManbHOM Y n a n e H I f E  
OT M e C T a  ~POCBHUB? C K B K O ~  CKOPOCTbW u2 nBHXpTCff  BTOpOe  

T e n o  nepen c ~ c n x r i o ~ e ~ u e ~ ?  Y c K o p e ~ H e  ceo6omoro nanexua n- 
n 0 K H T b  1 S 10 h4/c2. 

67. Teno, non6pome~~oe y n o B e p x R b C T H  3 e M m  B ~ ~ T H K B ~ ~ H O  

B s e p x  na  sbicmy H = 5 M, ynano' He s e ~ n m  sepes r a 2,5 c. 
H ~ T U  cpemee s H a s e n n e  M o n y n a  C X O ~ O C T H < ~ > ~ O ~ ~ ~ O U ~ H H O W  ~ e - .  
na 3a B p e M a  ero n B a x e H a r i .  Kaxoft 6b1na 6 b i  c p e r m s r i  C K O ~ O C T ~ < U >  

n B A x e a n s  T e n a ,  non6pouremoro H a  TY me sbrco~y  9 w r c y T c T m e  

c o n p o T s a n e n w a  B o a n y x a ?  

.- ? - - 2 )  qTO ~ ~ H T C R  nonbme - n 0 n s e M  p a K e T H  H a  M a r c n M a n b H y m  1- mm nawme ee 3a 3 e ~ n a ?  npoeepll~b n p a e H n b n o c T h  / or- 

Imb o o p e n e n H e  B p e M a  n o m e M a  r H nanenna r PaKPTbI .  

j 69. mapri~, o~nyluembrR Be3 H a r a n b n o h  c ~ n p o c ~ w  H a  RLICO- 

Te H 4,g M ban r o p e s o ~ ~ a n b ~ o f t  H F ? ~ O ~ R H X H O ~ ~  nna~of i ,  na-ne 
'aamOm ae BnonHe ynpyroro ynapa 0 H e e  n o w a M a e T c n  H a .  ~ a l J .  
c g ~ w b ~ y m  B~KWL'Y,  B n B O e  MeHblUyF'J 'TOR, C KOTOPOR OH nepen T e M  

nap.a. B C a C T e M e  KOOPUnHaT, YKn3aHHOfi  B 3EJla'Ie 64, nQCTp0WTb 

*m ~ ~ ~ B U C R M O C T A  OT ~ p e M e n *  n p O e m n R  yceopemn a* (f) u 
, ~ ~ P  % { i )  , MOLIynS CKOpOCWJ d ( f )  H KOOpnUHaTbI  (f) Ua- 
4 - 
,pas. 
t 70. D B ~  Ten. ~ P O L U ~ H ~ I  OT ROBePXHOCTK 3f2MI;H C OnHHaKO- 

!SOU ga9anmoft CKOPOCT~IO Vo = 9 , R  M/C non yl-nou = 30' K 

/- (nepaoe ~ e n o )  u K eepluxanw (aropae ~ e n o ) .  C p a b  
I W T ~  p a n b n o c ~ ~  e, , e2 H B p e M e H a  t, ,% ax n o n e T a ,  a T a K x e  

;MQ]ICBMaJIMbE BMCOT~I HI , HZ nonwbeMa &onx T e n .  

! 7 1. Teco ~ ~ O W ~ H O  OT IIOBepXHOCTH 3RMIIH COll Y r n O M  dom 
7s0 K rOpH30HTY.  K ~ K ~ I O  Y 8 C T b  7 B p e M e H H  I I O n e T a  T e n 0  n a b  

:we-rcri co c K o p o c T b a ,  xe n p e a b u v & l o u r e i i  n o n o e n H y  ~ a t t a l ~ b n o f i ?  

,Mom0 m! OTDeTHTb  H a  BOnp()c 381184H. e C n H  T e n 0  6poue1i0 KOp 

, y r n o ~  d 3 60°? 
I 

72. HeBonbmoe T e n o  6porue~o c ~ a r a n b H o #  C K O p o c ~ b m  7G9 
'- 9.8 M/C non y r n o M  J = 53' K ~ O ~ H S O H T Y .  C K ~ K Q R  CKOPO- 

mhm V aDnxeTC8 T e n 0  yep83 T = 1,2 c nocne 6pwmun? Ha 
,xeso8 ebtcme h no cpaezienuxo c n a s a n b H b t u  YPODHGM n a x o n n T c a  

. W o  B BTOT MOMBHT? 

I 

; 74. Ha lIl?Yalpb, Mi&¶~bdk B CTeHKy,  M W ~ Y P K  3 8 6 p a c b l ~ a e T  

:Xos lbao ,  o ~ n y c l r a  ero c M H H H M ~ J I ~ H O ~ ~  CKOPOCT~IO UMMM Ha TOB xe 
.BUccme, na acvrdpoa E a X O n H T C a  LUTLQ~. non K a K a M  y r n o M  L K ro- 
P H W ~ ~  6uno 6porue~o ronbno? H ~ B T E  v , , ~ ~  , ecna PBCCTOZIHRB 

M ~ C T B  ~POCBHHZI xOnbua no UT~IPS b = 5.0 M. 

75. Teno dpoure~o co C K O ~ O C T ~ K ,  OO = 1 2  M/C non yrnou 
4" 50° I I W ~ U ~ O H T ~ ,  Yepe3 K a x o e  a p e M a  t '  a a n p a m v l e x u e  RBH- 
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Pac. 20 

I 
81. ~ ~ ' ~ R c H H T ~ ,  I I O q e M y  3 T K n O H R e T C R  C)T B e p T H K a Z b H Q r O  FC- 

JlOXeHHR H H T b  C ITOnBellIeHHbIM H a  ~ e a  r P y 3 0 M ,  e C n & I  H H T b  ITOTR- 

R y T b  3a ~ ~ 0 6 0 I l I i d  KOHeU B r O p H 3 0 H T a l T h H O M  H a I I p a B I I e H H B .  

82. ~ ~ ' ~ R c H H T ~ ,  KaKHM o6pa30~  B 0 3 H B K a e T  C E n a ,  p a 3 r O H R E -  

urn H y n e p x H B a l o a t a R  S e n o B e K a  H a  mepoxosa~02t n o a e p m o c T a  rcl- 
p a a o m a n b ~ o f t  K a p y c e n w ,  K o r n a  r r o c l r e m n s  rrpwxonm BO apnureme 
BOKPyI'  ~ e p ~ ~ ~ a n b H 0 f i  OCR 

83. HeGonburoe T e n o  H a s w H a e T  c o c K a n b 3 b m a T b  6es H a s a n &  

#HOB CKOPOCTU c B e p m u n b l  3a~pennsn~oi- i  nonyc4epb1 no ee rnan~o t i  
'IIOBO~XIIOCTH H, HBKOHelI, O T P b l B a e T C f l  O T  H e e ,  I Y p O n O n X ~  C B & O ~ ~ -  

IIOJle?.. ~ ~ % R c H H T ~ ,  n O s e M y  IT0 M e p e  C O C K a n h 3 b I B a H U R  Tens 

csna ero nesnema H a  c+epy y M e H b m a e T c R .  



§ 2. OCHOBHOE YPADHEHME LIMHAMMKM. 
CMnbl B MEXAHMKE 

84. Ha 6 p y c o ~  M ~ C C O ~ ~  m=0,50 m, 
C O C K ~ ~ I ~ ~ ~ I B ~ I O U I H ~  no r n a n K 0 f i  HaKnOHH0fr 

EiIOCKOCTtl. ~ O L I ~ ~ C T B O B ~ ~ ~ U  l70CTORHHofi 

r o p ~ a o ~ ~ ~ a n b a o f i  cunoI F , Kaxc noxa- 
3aIIO H a  pUC. 2 1. H a f i ~ n  Y C K O p e H U e  ?i 
t ipyc~a, e c n i r :  a )  F = 6,5 H; 6)F=4,  I H. 
Yron a a w o l i a  n n o c x o c T n  x r O P H 3 0 H T Y  

Gf = 43p. 

85. Ha ~ e p x l 1 1 r k  KOHeU n e p T u m n b  

PUC. 21 HOS x€?cTKO~~ I I ITaHrU.  y C T a H 0 ~ n e H H O f i  Ha 

T e n e m c e .  H a n e T a  ~ p + ~ a  ~ a c c o i i  f f l  = - 
= 0,00 K r .  H&TU cuny F , c KOTOPOR wyQ,~a n e n c m y e T  xa 
U T a H T y ,  K O r U a  T e i I e X X a  UBU>KeTC R. n 0  ~ O P H ~ O H T ~ ~ ~ P ~ O ~  BepXHO- Y 
CTW C KXOCTOSHHblM IIO M O n y n K ,  Y C K O p e l I U e M  a= 6,8 M/C . 

86. Tenex~a  c y l c F e n n e H s b r M  H a  ~ef i  o T s e c o M  n s u x e T c n  no 
H a . c n o m ~ o R  nnocrocia c y c K o p e s r r e M  rl = 2,s M / c ~ .  H a n p a s n e x -  

H ~ I M  B D G ~ X  V a p a n n e n h E f o  ~II IEIII  ~ o I f 6 0 n h m e " ~  cKoTn. Hnl i~ i r  yror:F 
M e m y  H H T ~ K I  o T B e c a  k n e p n e H n u l i y n s p o h 1  K na~aro~zsofi n n o c u o c T u ,  

o6ps3ymrneB C r O p H 3 0 H T O M  yron d = 37'. 

87. Ecnu nepexellb H H T b  H, CBR3bIDatOUIYKI rpy'3bI 1 U 2,  
nucaurue kre p e a i i n o n o h l  unrype, s q x ~ n 8  rpya 1 rrpaxona~ B ABU- 

xeme L y c x G p e H H e M  = 4,7 M ; C ~  (PHC. 22.a). H&TM y c ~ o -  
p e i r u e  Qz , c XOTOP~IM n p H n e T  B n n n x i t e H n e  rpy3 2 nocne nepe- 
)KHFWAR ~ T H  H, ecrm nonsememme x TOMY xe ~ ~ ~ K H O B O M ~  urn.- 
py , F p y 3 h I  ITOMeHffTh M e C T a M K  (PHC. 22,6). 

88. T O H X ~ H )  HePaCTRlKWMyH3 H H T b  A ~ R H O B  P " 10 M C non- 
B e U e H H b I M  K e@ H U X X e M y  KOAUy H ~ ~ O ~ ~ I I I B M  IIIapHKOM IYTKnOEIBnR 

OT B e p T a x a n a  H a  yron A a 45O. K a g y r o  cxopoc.rb7 nymo ~006- 
W T b  UISPUI(Y, 9~0bb1 OH C T a n  P.BHrATbCB B FOPH~OHTBIIMOA nno- 
crocm? l(axaeu nepuon T n B n x e a n c r  urap~xa R cma F H a T a m e m i s  

R a T u ,  ecnu M e c c a  urapnra n7 = 50 r? 

90. ~ - O ~ ~ W H B R  X 8 C T K 8 8  LUTBHra BpalXEieTCR B T'OPU30H- 

T e n b ~ o l t  n n o c K o c T u  e o K p y r  ocrr 0, n p o x o w u t e f i  s e p e 3  omsi ee K- 

seu (PHC. 24;. BHX C B O P X ~ ) .  K O H U ~ I  n p y m f H x n  l l l a p n ~ ~ p n o  n p t r a p e n -  

n e w  K oca H MYQPOSK~ M a z c o h  m = 0,25 K r ,  ceonhaslse& .be3 



npymam t? , K o r n a  crrcFl-e~a B p a u l a e T c a  c ymo~oft  
c l r o p o c ~ b d  

W E 12 pan/c. ~ ~ J I H H ~  I i + ? p a ~ ~ s l ~ y T O f i  n p y ~ ~ ~ ~ H , ~ o  = 17 CM, X ~ C T .  

K C C T ~  K = 0.32 KH/M. H a f i ~ u  cuny A a s n e H w r r  4 ~T~I$TO=IKU 

m T m r y .  

93. Ha K p a l o  P n f i n K O r O  l * O p H 3 C H T a n b H @ r O  c T o n a  CMOHTripr;F?i!H 

~ 7 e ~ K L l f i  ~ I I O K ,  R~FJLII~K)LIIH~;CSI 718 ~ ' O P U ~ O H T B J I ~ H O ~ ~  DCH. Ecm OnUH !.!J 

LIByX rFY308, nPBBR30HPThli( K KOHUaM TOHKOR n e p a c r f l r n ~ ~ R  !IA'm. 

KOTOpaH nepeXUHyTt3 Yepea Gnonr, TICthfeCTKTb H a  n o C K y  U ( X D ~  -& 

: . - '?RT~,  TO c u c r r e h i a  npliXOUHT A n r u x e a t l e .  a HHTL rrpu STOM  ti^*^.^.:-- 

?'~<4hileTCs (2 CRilOfi  ?' := (j.78 3- 7 c . 7 ~  I IOMeHflTb r p Y 3 b I  MeCTBXI'.;, 

1':: YCKOpeAMf L'HC'TPMbl H3MelI t iTCH B L' rJ 3,9 pa3. i .3aft .r~ M a c , .  
-'P';cIOH ,%', H n2 :i r . K x e  .tiny naa:zeErRP iJ 6 n o ~ a  %a t>Ch. 

85. ner~afi I ' O p l i 3 0 ~ ~ a n b ~ b f i  C T e p X e H b  C H a C a X e m b M K  

a e 6 0 n b u r a M K  l u a p u K a M u  M a c c a h s i  m7 - 0,10 ~r H 5- - Q,20 sr 06pa3yK)T X e C T K y W  K o H C ~ Y K I l H l o  C ~ e p T K K a n b ~ o f i  

OCbR), 3eKpenneH?i0ii B nOll1UJl"THHKdX. P~CCTOHHHSI U l A p u K o ~  no OCU 

p,, 39 cu s RZ= 20 CM. O n p e n e n ~ ~ b  ceny F , ~ ~ ~ ~ c T B ~ w o Y I O  

O C ~  C O  CTOpOIIbI C T e P W S I ,  KOI'UR C M C T e M a  BpaLtIdeTCR C tl+ 

sTmao# yTJI0Bd C K O p O C T b l o  = 12 p w / c  B O K p r  B e p T W K a n b -  

H& OCE- 

.96, qepes n e r K e f !  6 n o ~ ,  a p e u l a l o u l u R c R  6e3 T p e H n R  H a  3a- 

'---oft r 0 p K 3 0 ~ T a n b H O R  OCW, T I e p e K H H y T a  TOHKaSl H e p a c T R x u -  

MM mTb, K KOELOHUaM KOTOPOR n p U B R 3 a i i b 1  UUJlAHApbI O ~ W K ~ K C B O ~ !  

~ -0 f i  M " 150 r K ~ X W I ~ ~ .  H a f i ~ u  YCKOpeHHC? a , C KOTOpbrM 

CWCTeMa n p H n e T  B A B U X e H H e ,  e C n U  HA OnUH U 3  t ~ W n ~ ~ p o b  nono- 
XUTb Ipy3 M ~ C C O ~ ~  a 10 r. Onpenen~rb  TBK'Ke C M n y  T HaTR-  

xemn mm, cuny namenarr l)' rpysa H a  u u n w H a p  e cnny / ~ b  naB- 

97. E j p y c o n  ~ a c c o f t  m =  2 K r ,  nemewuR H a  m e p o x ~ ~ a ~ c f l  
r u > p U 3 0 ~ ~ a n b ~ o f i  nOBELpXHOCTH, n p K X O n H T  B n B U X e H H e  C yCKOPeHH- 

e~ a=  3 M / c ~ ,  ecne H a  H e r o  n e f i c ~ ~ o ~ a ~ b  r o p ~ s o l ~ r a n b a o f i  a- 
noft F = 11 H. Ka~ooo H A w M e n b u r e e  a K a r e H a e  ropu~omra.n~:iotl- ce- 
,nbr Fo , n e f i c ~ ~ y a  KOTOPOR, g p y c o ~  MOXHO erne CRBHHYTL c ~ e c . r a ?  

98. n 0 p U l e ~ h  h<OXtte?. C K O n h 3 U T h  f l 0  R e p T H -  

r a n b ~ o  s a ~ p e n r r e ~ ~ o t i  -- T F Y ~ P  -- ( p ~ c .  2 6 ) ,  orry- 
CKaSlCb c ycxopewieM u , = ~ / T C  ( - y c ~ s  

B 
p e H w e  c~o6cmo1-o naae~rrn), ecnu tin HQTO HC 

~ ~ f i c ' P F ) ~ ) E ? a ~ b  Id3BHC3, H.O?ITW yCKi>peHHf? IlOpllJHR 

0 ,  ecnu - ~a HWO ~ l e R c r r l o ~ t 3 r o  r : c p . r w x n i l b ~ r o f t  

c a n o f t  $ ( , - :?, :<j :<;{ 1, >gq;ec.ca noy..;c!rrsr = 

= 1.9 U, CHnR .rpr?ffMa ?<ieXtSV i.:T<?HKRP.lY( T P ) ' ~ X  

t i  noprrrr,eM 6 4  :~AP.UCII.T :),r ~ i r r ;  ~::ROPO(:TW. 

9 6 ) .  F5pycn~ ?.fi;jccc;fi ::I .t =: 3Q KJ P L  

X U T  h'a BOCK? irijcr OP m,. -=: i ,  F: ?:I., xrmoyrin 
M O X e T  CKO;lbJHT!, i'ir] r.?! . ~ ~ x I ? R  I.g-;11"7d\R TOPir ) i l  h 

Pm.26 t ~ ~ ~ e p x r c a c r w .  !i;~i$'rw ;.::~opernl~~f> arjr~ ~ i i  2 , (:( .:; IS 

2 <: 



F";B
 4 
O
F
:
"
:
 

-- 
,
 

". 
AT 

*., 4
 a

 
2
 

cf 
o
 
g
 
U
 
6. 

g
x

-
"

 
$
 

0
 

e
Z

p
U

 
L, 

G4 
c
l x 

3
 

11 
,
-
 

a
 

a
 

- 
s
 

'X
 

;
g

~
~

~
;

 
O

 
,

O
a

a
 

2 * 2 * 
X
k
.
 >

-
 

h
 g $. 

XI"'"] 
,?

 z,gc\l 
" 

0
 

6
.

 
e

z
t

7
g

o
g

F
 

x
"

m
s

.
.

-
:

 
a
 
0
 $g $$ g 

1
.L
 

:K
z

0
"

4
;"

 
- 

a
r

 
ij& 

c
:v

 2 
5 

.en. x
x

 a 
"

d
Z

-
-

"
S

 
m

 
0

.g
a

g
 

?
-
I
-
*
 

4
c

,
 

$
3

'3
: 

g
g

. 
x

'.8
L

 
0

,
 

s
,,o

'.riT
 

E 
a

0
 s

o
 - 

o
+

a
L

?
 

E 
L. 

$
- 

"
X

O
~

 
0

5
%

 
g

o
 g

u
n

 2
K

 
0

0
 a

m
*

'
'

 
X

m
Q

2
 :
"
 

II 
%

J
::" 
L

'*
x

 
0

-
d

g
;

p
C

J
o

 
r
(
 2

e
Y

2
s

"
 

a
 

2 
o

h
s

,
 

*G
 

g g 
;g

t2
. 

w
 

!
 '3 

-A 
,&

, 
-

2
 1 

i<
q

o
 k4 r=; . 3 

a
 \rg 

LS 
(J 

3 2 
m

 
2
 

O
F

,
.

 
s

o
+

 
h,vr 

B 8 
?

a
 a

"
"

 
i3.8 

0
 

..+ 
a

; 
e 

9
-fg

g
s

C
 

*
z

 
5
 

$
5

L
,

 
9 5

-
 

5
rn

:'jm
 

~
i
 

$39 
"

Z
Q

 
a
 g 

~
r

n
 e

rg
 

Is
a

s
p

 
zi 

X
u
 

"
0

 E 
"" g 

gi' ,$b
e 

O
m

0
 

m
c
o

, 
0
.u

 
5
0
)
;
 

8 
"
a

4
 

L
 

2 
g

8
.d

' 
. 

,
a
 

p
k

l
m

8
 

n
 

-
b

h
 

U
z

s
B

o
 

x 
x

+
g

+
E

;
 

a
 
C
 

E
 m

$
g

h
O

 

" 
" 

:E
$

 
!&;$ 

1.8 
2

:: 
g

c
q

C
o

 
o

,z
 

m
g

m
 

U
U

O
E

V
 

E
x

 
x

o
-

'
 

x
$

\
g

q
 

Fz 
O

L
.

?
 

-
P

O
.

 
U

 

2 
:&

a
 

::-:a 
v

.
 

f- 
3
 

0
.
r

 
Z

$
g

%
* 

s 
a,,L

Y
5; g

z 2
 

m
m

G
a

 
a

u
 

b
 

/?
g

g
;e

 
~

$
0

 
L. 

x
w

S
m

 
.

=
c

 
~

+
r

;
e

 

<fg 
4

.
:
 

a
 2
 8
2
 a 

g
~

g
n

r
:

~
 

d
 8 ;9 

.O
' o
 m

 
g

%
X

 
Rig 

z
e

 
*

q
. . -

.
 

$:IdE 
ir- 
-

S
L

J
"

.
F

%
 

l
r
 

. 
:
 
;
 

, 
' 

5 
0
 

= 
3 

@
 + 8 

0
 

y
 

g
2

 2' .a 
j
g
:
 

g;%? 
a

g
e

 CJ 
b
 

g 
"
 

a
o

r
n

5
is

:
 

.-. "
$

?
 

S
$

 
s
 
?
&
;
.
$
s
o
 

8 
?
 6 

s
 

'
-

=
=

+
e

x
 

5 
O

e
.

p
 

r
Z
2
 

:
 3

.c
-

s
 0

 
g

'o
";r-p

"" 
x 

0" 
x

o
, 

g
g

m
 9

 
a

n
 g< 

g
g

, 
B

m
c

c
 

9
 

+
 

x 
o

o
P

,
-

 
2:; 

h
m

k
.

s
=

E
t

=
g

 
O

i
u

x
g

E
a

 
.

Z
 

0
 

U
 2 

a
8
 h

d
 

%
+

A
7

 
+

.
@

I
:
 

* 
$

l
@

g
g

d
 

3
 

e
 

E
Y

@
3

:
t

Q
 

n
a

l
a

 
x 

"'.:"c,," 
?

~
B

G
:

~
 

p
l 

c
s

g
m

 . 
O

:
$

$
E

g
$

Z
e

 
x

+
.

 
u

x
g

m
=

 
~

$
5

e
g

"
~

s
%

 
=

O
=

g
l

k
f

.
 

2 
a
m
,
 

,-5 
o

E
:!$

c
$

 
r

;
2

~
~

a
c

j
 

O
~

"
"

E
z

g
W

=
 

-
4

 , :
x

s
G

-
 

J2 
D
 

-2
 6 

O
O

n
X

z
 

4
, 

U
O

G
.

!
.

.
C

)
E

~
C

 
i

l
j

z
;

Q
.

'
s

r
s

x
 

?
i

-
C

Y
r

;
,

L
I

u
 



K a ~  B m a a a T  T p a e K T o p n a  n o n e T a  Tenor0 C n y T H s n a  3eMwli. c C.eM m u u a n - u u  ~ ~ P E ~ ~ T ~ * ~ ~ ~  YCKD. 
He60nhu0fi BblcOTe) B r t p o e K U n H  H a  noBep)iHOCTb nnaAeTbl n w r e T x s  ~pssMa,  9 ~ 0 6 ~  ~ P Y C O K  mTan OT 

CHCTeMe OTCqeTa .  C B S ~ ~ ~ H H O ~ ~  C B p a Q n m e f i c a  nzmeTofi? 

1 16. Y sepwero P & P ~  rrpa- 

nnf iHeThL HO H e  B ee u e s ~ p e ?  n o q e M y ?  ~oyronbgoro 6py~rts  ~ a c c o f i  
" 

, 3.0 K r ,  naxonanrerocfl Ha roPH- 
l11. H M T H  B ~ ~ C O T Y  n o n e ~ a  h c n y ' m n K a  Han noBepxao, . ,. 3 o H T a n w ~ f i  noeepwocTa, menneH 

CTblo 3eMna* n B w x ~ e r o c ~  no n p y r o s o R  0 p d ~ T e  co c ~ o p ~ ~ ~ ~ ~ ,  @ ~a ma n e m t i f i  6ma. 
B n ~ o e  ( * = 2 )  ~ e ~ b u e f i  n e p s o f i  K o c m s w r o f i  cKopocrn B6nHaa pufi n e p e ~ ~ ~ y ~ a  TOHK- H ~ ~ G ~ ~ ~ -  

n " 3 e P m m ~ n  3 e ~ n n .  H d ~ n  Tame nepaon ~ 6 p a u e ~ u ~  T sTo,.o , H H T ~  c ~ n ~ ~ H b I M u  ee 
CXIyTRBKa. g o H U a M  rpy3ara c MaccaM mt= 

= 1.0 a u m2= 0.20 u ( ~ ~ c . 2 8 ) .  
' v T H n K a  BbBeneRbl 3KBaTOpRanb~ble ~ p y r o ~ ~ ~ ~  :',' 

O P ~ H T ~ I -  BLJCOT~ noneTa onHoro c n y T H u K a  t j o n b m e ,  a p y r o r o  - mca-fi KoEeu mTH =PmKLb 

~ e ~ b u e  B ~ I C O T ~ I  n o n e ~ a  r e o c T a u n o H a p ~ o r o  cnyTHHKa, B cHcTeMe 
n W P ~ ~ ~ O B  warn* nperr4perm 

~ a f i T a  
orcqeTa, CBEl3aHHoR C O P ~ U T ~ J I ~ H ~ I M  n B a x e H n e M  3eMnH, cnyT- - ~ ~ ~ a l w m ~ ~ ~  nOBepXHoCTg~* Tena 
H H K ~  U B E ~ T C ~  B ~ a n p a s n e r ~ a n  s p a r n e ~ ~ ~  n n m e T H .  KeKwMtr gynyT 

T B O ~ T ~  H~ 6~ycoK* qT06b1 

VencTaBnRTbcs tmuwteHi f a  O ~ O E X  CIT~THHKOB B CACTeMe oTCqeTa 
' 3 e ~ n ~ ' ?  1 17. qepes nermie 6nom, onaH 

113. * T e q e r r w e  H ~ ~ p o n o n w t n T e n b ~ o r o  B p e M e H U ,  Korna Koc- ' , > '  , C ~ ~ W O B B R :  y no?.mxa, n p T o f i  

MHqeCKnB K0~a6nb  CoBePueeT M a H e B D  no nepexony c o m o f i  opGu-  ; MOxm nepeMeIuaTbCn, n e p e 6 p o ~ e f l u  
. , T~ ~a ~ P Y ~ Y D ,  era n s n r a ~ e n ~  ~ ~ ~ B U B B H ~ T  TIOCTORHHYK) cnny TRrU , ~ e ~ c T a ~ u u e  WM c W Y ~ ~ M H  m 7 = 0 * 5 0  lcr 

= 7 5  H.  H ~ B T ~  sec Tena Q ~ a c c o f i  m = 15 Kr, H a X O n R ~ e ~ , . - .  
CR Ha K"pa6ne, Bo B P ~ M ~  MEurespa ~ o p a 6 n i 1 ,  n o n ~ a a  Mecca K O ~ ~ , - -  . H ~ T H  yc~opeaua al a2 c-seTcTBv 

m 3 0 B  B RpoemuB H a  R a r r p a m e H l e  Yc- POro  M 4.5 T. M ~ M ~ H ~ H U ~ M  M ~ C C L I  ~ o p a G n a  BO ~ p e m  M&Hepl,d 
rrpeHe6~eqb. C P ~ E H ~ I T ~  C C BeCOM Tens go ~3 3eMne. ~0peHar  c a & 6 ~ o r o  nanems. HaftTU 

~ a ~ ~ e ~ ~  T, u T; m ~ e B ,  IS KoTOPbIM 
'I4- HMTn c u n y  C , c K O T O P O ~  ~ y 3  ~ e c c o f i  2001tr 

naBaT Ha n% rpyaosoro n ~ 4 ~ a .  n a u x y r n e r o c s  c Y c K O p e H n e ~ '  2; e - cam ml P mz. - 0~2T; a2 = - 0.2h, me 7 - YCKOpeHUe ~ s o 6 o ~ q o r o  np.- 
neam ( f " 9-8 1. C K a K H M  y C K o p e H n e ~  

Mo>iteT 
118, ~ p y c o x  ~ a c c o f t  m = 550 rc* 

MmaTbcR n o n ~ ~ ~ a l o ~ u R c ~  n a b ,  r r p ~  KOTOPOM r p y q  n e m u u f i  JIa ,, . c ~ a n b w m e ~  no rpam n p ~ = w ~ p a 3 ~ m e B  

n o n y  na$~a,  H e  OTCTaeT OT ~ e r o ?  Psc. 29 m p u m ~ a n b ~ o t  noaepxrr-bn* Ha 

pan aamnarcn npiia~a.  on a 3 7 * 0 ° *  

H* ycEOpeEAe npa3Mu a, a 6pycxa a' o m o c ~ ~ ~ n m ~  mE3Mu. 
2.4. P A ~ H ~ I ~  3EIfiA'iR , ~ a c c a  -3MU m , , ~  800 r. camam T P ~ H W ~  no n o ~ e p ~ ~ ~ ~  

icaaprrtoatoeegan Ten npe~e6peub. 
i , 119. ~;pycoq  c h e e ~ ~ d  ECI o n m a ~ o w  nonoem* 

115. T o H K a n  H e P a c T R H M o S  HBTb, K O T O ~ O ~ ~  ~ P Y C O K  I I P U R R ~ ~ H  : g . ~  DO rmM r 0 ~ 8 3 0 ~ ~ a n b ~ 0 f i  ~ o B ~ P ~ ~ ~ ~  ycKopeRKeM a" 
K I T P ~ ~ M ~ ,  n a p a n n e n b ~ a  r n a n ~ o f i  ee r p o a u ,  H a  ~ o ~ o p o f t  H ~ X O ~ H T C ~  = 2.5 ,,,/=2; xorm ero e n p u n o x a a  rnpH30H- 

r 0 P L f 3 0 H T a J T 5 ~ b 1 ~  y C K 0 p e ~ H e M  4 2,1  M / c ~ ,  n e p n e a p u K y n R p ~ b r ~  UonoePae 6 ~ -  n e t c r ~ y e ~  Ea ~ H m ~ m *  

6 ~ ) ~ c 0 ~ .  E P Y ~ ~ K  Ha ' lHHaeT  CKOnb3UTb ,  ~ o r n a  n p ~ a ~ a  n o a w e ~ c s  c T - B ~  cam F I 3.2 H. H&P , c K ~ Q P O ~  BepXmn 

. > 2 ----_. _ 
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120. O n u H  K o H e U  nereoi4 n p y x n ~ ~ ~  H a n e T  Ha . aBcK MoxeT n p a m a T b c j r  5 o K p y r  om, ~ : e p n e I I n r = Y n a P -  
OCb* rlpoxonaUIYm qePe3 u ~ ~ p  ropwao~~anbnoro  m c K a t  npy, ooeeplurocTn u ~ o x o n ~ ~ l e R  yepea era U ~ H T P .  o ~ F ~ ~ Y W  

rofi - r r p n ~ p e n n e ~  K ~ P Y C K Y ,  nexaurehly H a  ~ i e ~ .  p a c T a r w B a a  a-+c repnra nbm yron d = 13'. Ha p a c c ~ o f l ~ n n  f = 1 8  cu 
PnaoHTanbHYm ''PYxWHKYt ~ P Y C O K  O T B O n S T  B C?.OPOHB H a  TaXOe d. wmeHea H a  urepor.o~a~oR n o n e p x n o c T u  n a c K a  n e > ! ~ T  Hn- 
t.raKcaManbHoe P a c c T o f l H u e  e = 1 5  CM OT U e H T p a  aenoneumoro MOHeTm, Koropan coc~anb3b1eae~. K 0 r i . W  D ~ C K  B P R a a e T -  
n U C K a r  H a  K o T o P o h t  OH e l m  o c r a e T c c r  B norroe. E~~~~~ aaqtr,iae, 

Cs 
ngCIOrolHOfl y r n ~ s o f i  CKOpOCTbX,  2.9 P ~ ~ I c .  

CK0nb3uTb, f'Cm' n n C K  TTOCnf? 9 T O r 0  p a 3 0 ~ a ~ b  o q e ~ b  MenneHHO FeET TpelMa k ~ e x n y  M O H ~ T K O ~ ~  11 n O B p P x H o c T b ~  mcKa- 
no Tnoeofi C K o P o c T w  B P a U I e H a n  = 6.5 pan/c ooKpyr ncpril- 

- ,  K R n b H o f i  oca. H ~ R T H  K O ~ N H I ~ H ~ H T  T p e H I c n  k B~~~~~ nonepr, 
., ' 124. U l a p ~ ~  n o n 6 p o m e H  y n o ~ e P m o c T ~  aeMnil BepTul'QnbHo 

H ~ c T ~  n n c K e .  dyp. EeaoTop~fi H s q a n b ~ o t  ~ K o p o c T b W .  n 0 c ~ p o a T b  nPn~epshrfi  

tfapgar 
m B R C ~ M ~ c ~ u  OT "pOxOnMMOrO n y T H  MOLIYnfl ~ c ~ o ~ ~ ~ ~ ~ @ i ~ ) j ?  

121- n ~ a  ~ P Y C K ~  ~ a c c a m  mHxercs U a p u K .  
2 m ,  c o e n u ~ e ~ ~ b ~ e  n e r ~ o f i  * . 

, %'P, -'i25. DB8 ~ e n , g  o n ~ ~ a ~ o o o f f  M a C C o f i  rr; = 10 K r ,  cBaaaHHLle 
I1PYmHK0fi, n B n x Y T C n  no r o P A 3 0 ~ -  2 k ~  : 

T a n b ~ u f i  rnan~oi t  n 0 B e p X H o c ~ ~  wB s e p a c r f l ~ K ~ ~ o f i  H E T b D  ~ ~ K I X O ~  e = 10 M# nanaXIP - a p H .  0 , HeKoToP,, dmpoc~~i H a  nonmc. .Heibl. WK HnTb O(:TaeTcfl Bep 

MOMeHT Y C K O p e H N e  a, ner~o,o  H~BTM H a T f l X e H B e  
T. Pannyc nnaHeTbl 'e4 

6 p y c ~ a  H a n p a ~ ~ e ~ ~  CToPoHy ll@ m, y c ~ o p e H u e  c ~ o 6 0 n ~ o r o  rrane~aa H~ rlonloce nneHeTbi 

PAC. 30 - n ~ n x e ~ a a .  HaRra 
Y C K O p e H H e  , * 10 MIC'. 

KOTOPbIM B 3 T O T  M O M e H T  L(BB- 
xeTca n ~ ~ r ' o f f  ~ P Y C ~ K .  P ~ C T R H ~ T &  nnn c x a T a  npy>ttuHa 
MOMPHT? 

. - 

PUC. 32 

126, Baesxaa H a  MOCT, ~ B T O M O ~ W J T ~  M a c c O f i  m' 6s7 

PHC. 31 m k i X e T c S I  c ~ O C T O R H H O ~  CKOPOCTbIO. a T o q K e  (pnc. 3 2 ) 9  rnc 
r r p a ~ o n n ~ e ; 8 R ~ 8  Y q a C T O K  " O n a e M a  C H a K i l O H O h ~  = 18' rapt'- 

122. E ~ ~ c O K  Maccoff m = 0.25 K r  $&&= sepoxoBa- 
~ORTY R ~ ~ B H O  nepex0m.r B a p K y  M O C T a  C n S C T O s H H b I M  panuYcoM 

xpaorraRu, n & e n e H n e  a e ~ o ~ o 6 B n n  H a  ac4anl-r ~ ~ e s b u a e ~ c g  H~ I " TOfi nnoc~ofi * O B ~ P = W T ~ ,  a a r n o ~ e ~ n o f i  K r O p U j o H T y  yrnoM , 
25%. Haf iTu c H n y  D a m e H u n  4 H B T C J M O ~ U . T ~ ~  H a  M o C T  ' (pnc. 31). C K a ~ o f i  M e a n M a n b a o f i  r o p u j o ~ ~ a n b ~ o f i  

cK- wpmsaRoff Fa * napannenbnofi Pe6pY AB Iaayrpa~aoro m a ,  c n e n y e ~  H a -  

Twh npHea38am K ~ P Y C ~ ,  ' 4 m 6 b 1  OH CIM CKMW , , 127, O G ~ g c ~ u ~ b ,  K a K s M  O ~ P L ~ , ? O M  y n a e l c f l  n36exa~b peaKO- 
jaTb no mepoxOmToff noBepdwmu? KO~&$HUB~HT ~pemg c g o n b  Fo T O ~ K ~ ,  I (OTO~& W C ~ ~ I T ~ I B ~ ~ T  W ~ ~ C S H O ~ O ~ O H  4R 

X e H m  6 p y c ~ a  0 noaepxamb  k = 0,fj 1. C T p e J ' l o v n o ~  nepexone, crrpzya c f i o c ~ a r o u a o  60flhlrrofi  CKODOCTLms 



, 13 I. O n a n m w c b  or ropwm~anmoft  n n m a m .  Manbmlr 
aOmmBaeT Be MeCTe, pa3WWCb no ~a~C14MaJihHOfi CXOPOCTH 

2 M/C B KOiIue OTTanKMBaHHR, mnrerocs  = 0.2 c. Ha& 
TD CpeAEXlOlO 4, , C ~o~Op0ft  Manb'iHK n8BPIT Ha rpYHT npH 
ap~aae. Macca Manbqaxa W = 50 w. 

i 132. U l a p ~ ~  M ~ C C O ~  m a  0 , lO  ~rr yrrpyro ynapae?.cn o RR- 
w l l o r y r o  mpsao~~aaibayro I.JTXT~, nomeTaa co cxopoc~bn, v - 8.8 M/c non yrntM L = 60° x H O P M ~ B  K nmTe. HBRm cpen- 
11mp cany<;4) nameam tsapHlre ma my BO B ~ M S  ynapa, smure- 

r =  o,io c. 

: 134. Eipyco~ MACCOB m - 0,57 m, nexaunra txa ropum~-- 
' r m  t ~ ~ p ~ o c m ,  cn~~eyncsr  c Mema sepes r = 1-7 c n- 
'm -0, lrat ma Hero noneftcmoeana ~eus~erraof t  no ranpaan- 
IUWJ q t m 3 6 ~ ~ - o i t  ~ ~ n o t t  7 * rrponopneoamb~o~ BpeMeHU eo 
: W ~ T B ~ B  P a o ~ ~ u t m e ~  B a m  MoMem anaqemts fb= 2.3 H. H~B-. 
!n a o p a r .  D. 6pycxa 4 e p 3  Bpew 2' n m e  smrrr. 
I 
: 135. Ha bpycox ~ a c c o 8  m - 0.85 rrr. Baaqane n a r m b  
)- ma rnamcoft ~ p a s o ~ ~ a n u 0 8  noaepxaocz, nonellcmeam B 
, m e  3 f = 3,3 c r o p ~ a o a ~ a n b ~ o a  c ~ n o a  ~ ( t l  , 3amqarneft 

~ W S I K .  xar 110-0 ee  pc. 33 (Fz,Fg - npoesneu + ~a 



Pnc. 33 

1.3G. Hn Kaxnoe u3  nByx ~3euhroneBc~~yrorrrux opyr c npy- 
r O M  Ten n e R c 2 y m  OnHOBpeMeHHO B TeqeHUC r c  10 C rCOrUT0- 
B H H O ~  cunOR F . B p e s y n b ~ o ~ e  Teno ~ a c c o t i  n = 1,s itr riarvicc 
me'r HanpaBneHue nBuxenus Ha npoTuBorlonomtoe, nponoirxaa nsu- 
reTbcs c npexxeii no ~ ~ C O ~ K J T H O ~  Benayuse c ~ o p o c ~ t ~ ~ T ~ =  1 . 7  M/(  

npyroe  Teno M ~ C C O ~  2m. BHararle Herroneirxsioe, n p a o b p e ~ a e ~  
C K O ~ O C T L  Uo , nepneHnuKynapHyx, K HanpeBncItum nBnrneiim rrpp  

noro Tena. H n a ~ u  cany F , 3anaE e e  Hanpnsneirue yrnoM L? no 
OTHOllleHUlO K IIEL L O H ~ W ~ ~ I ~ H O ~  CKOPOCTW IIRMI<CHHEI liCpDOrO 
rena. Hafin1 14%~ - ~ o n y n b  cpennero a ~ a r e n n s  csnbi n;~.mm- 
~ € ? ~ C T B H H  Ten. 



)POCTbIO v'" 5,2 h < / c  0 T H C E ; f T e n h H O  nylIlKW, ~ O K O R B I ~ ~ ~ R C R  n?peLI  

B b r c r p e n o M  tla r n o n K n M  nony. 3nnas r i a l . p a a n e a w e  . m u x e H w f l L h i : ~ e - -  

I T W U l e r O  l I l l p i i l < 9  Y m O M  d C ~ O P U J O I I T U M .  H ~ G T W  C K O p O C T h  If , C 

i ~ o ~ o p o R  u a p n K  a t . m e T a e T  ti21 c T a o n o  no o T a o m e a u r o  K 3 e ~ n e . M a c -  
jca rrYllrKa 0.25 KI'. 

I 130. iJopowaa n a r o r r c T a a  h r n c c o f i  rn = 0,40 1' r r o n z e s l r t a -  

6 y n ~ e p  Ansi 3 ~ i i - p y 3 ~ u .  3a Z C  2,4 c, K o r n a  B A B I - O R ~ T K ~  c c b l r ' a -  

eTCR U 3  6 y ~ i ~ ~ p  M = 1,0 T n e C K a .  e€? C K O p O C T h  YMRHbIIIAG.1.CSf 110 

C =  0,20 M/C. H ~ ~ T H  C ; ? e n H X e  3HU'IeHMR L~P%CTF~)'IOII~KX H a  BaI'O- 

HeTKY Cli,rI. TOPhlO~ZIUIUX ee ABMXeHMe a0 Bpl?MR 3EirPY3KH:  h'f12- 
co C T O ~ O H ~ I  penbc w c f Z )  - co CTOPOHM r i a c b r n a e h . r o r o  B B s r o -  

140. H a B m  C K O ~ O C T ~  7 K a n n M ,  obpasoaa~ueficsi npa cnrr- 
RHAU K a n c n b  ~ u c c s ~ u  m,= 50 M r  w InZ= 80 M r .  n n r t r a 8 -  

r u n x c ~  nepen T e M  co C K G ~ ~ C T R M U  ZIT = 4.6 M/C a D> = 3.7 M/C 

B H a n p a n n e r i a c r x ,  obpasymmux yroa jV = 120' npyr c n p y r o ~ .  

14 1. CKOPOCT~ LUapA M a C C O f t  ml' O , l O  K r  YMeHhUlKJIClCh 

c uo 3,6 no v7 = 3 , O  M/C nocne ero C T o n K H o n e H w s l  c B H a t l n n e  

ITOKOUBlIIUMCR U a p O M  M a c c o R  mZ" 0.40 K r ,  ~ o ' r o p b 1 f i  c ran  nBH- 

r a T b C R  CO C K O P X T b H )  uZ = 1,0 M/C. H ~ R T H  Y r O n  p a m e T a  U a p O B  

4 TIOCne UX CTOAKHOBeHHR. 

142. C nnaT+op~urbl. ~accoti  M , c ~ o s l u i e R  H a  rnan~oft  ro- - 
p n 3 0 H ~ a n b ~ 0 8  nOBepXHOCTU,  Cnpbn.UBaIGT i l p O n 0 n b H O M  H&- 

n p a s n e H e a  nnn . r e n o r \ e K a  o n w i a K o ~ o R  M ~ C C O R  m B pawoe B p M s  

li OrulOBpeMeHHO.  H a t ~ a  C K O P O C T h  I T I I a m p ~ b l  B o6oax C J I y ~ a H X ,  

xorna c mee c n p b 1 r H y - r  06a qenoaelra. O T H W H T ~ ~ ~ H ~ P  ( ~ O P U ~ O H -  

P M y ,  P l l B H a  V '  . C P ~ R H H T ~  H O ~ % R C H H T ~  p e 3 Y n b T a T b I .  

a ~ a c c p  m - 1,2 K r  panuycobi R = 40 CM, npamam- 
B I ' o P H ~ o H T ~ J I ~ H o ~ ~  IInOCKOCTU C IIocTOZIHHOR y T ' I l O ~ 0 f t  CEO- 

TblO @ - 15 pan/c BOKPYI' XOCTKOR ~ R K ~ ~ . ? I T ~ L ~ H H o R  OCH, OT- 

mueft H a  p a c c T o s i H a P r  R/Z OT u e a T p a  n a c K a .  Hafk~u s t j c o n m ~ y r ~  
H w n y  F TOR ~ O ~ ~ B O = I H O R  CRnbx. neftc~~ymrneft H e  o c b  co CT- 

b~ nucxa, uoTopasi o t j ycno~ne~a  spa&eme~ nucm c yrno~oR 

1 144. Koma T O H K X ~ ~  0Kliopolwbd C T e p X e H b  RJ'IWF~OR f? - SO CM, 



B%MHHyiO K eI'o BepXHeMy ILOHUY, 08 o6pn3ye~ C riran~Ok ropii-' 
m~ranbxof i  IIOBepYUiOCTbio CTona yrOJX d = 3 7 O .  Ha CKOJIbKO 

A t  nepeuecTHTcsi xurnmfi Koxieu n e p m a ,  Korna OR ynaneT Ha 
cTon rrocne nepemrsxan x a n ?  

145. K Konuak TOHKOU XeCTKOfi CIIHUM nprrtcpenneabl xe- 
6onburHe lUaPHKH MaCCaMH m H 2m . B COCTORHHH HeBeCOMOCTH B 

ulapax M ~ C C O R  TTZ nonanaeT ~ a ~ o f i  x e  nnacTunnxios&l mapmc, ne- 
Tarsail c o  CKOPOCT~K) Vo , nepne~mlrynapxioii K cnaue, si rrpanuna- 
e~ K xeMy. i-iafi~a cKoponb TT , c ~ o ~ o p o f i  nocne neynpyroro 
cTonKxoseHua '6yne-r nBuraTbcR cepenHHa cwubx. 

O 2. MEXAHMqECKAFI PAEiOTA, MOWHOCTb. 
MEXAHMqECKAR 3HEPTMR. 

3AKOH COXPAHEHMR BHEFTUM B 
MEXAMWKE 

- a Hafim pa6o~y A, cosepurenxym cu- 
( or if seeppsble 2 - 5.0 c e e  

A F neilcmHSI. KO~$$UUH~HT ~ 9 ~ s  Sum- 

MeCTEJXE ne6onbmoB Bpyco~ MaccoB PAC. 34 
1.6 m. KCUE(YI p a 6 m  A 6y- 

neT coeepuema Han ~OCKOB za epehts, a Teqemie ~ o ~ o p o r o  Bpycox 
nepex.iecTaTcs omocuTenbtlo 3 e ~ m  Ha paccTamue, paaHoe m u s e  
JlOCKH P ' 1.0 M, eCnH Ha ~ P Y C O K  ~ I o ~ ~ ~ ~ c T B o B ~ T ~  BnOnb nOCICA 

rOPH308TanbH08 cunok 4- 4.2 H? 50 30 H? K-UH~HT 
TpeHHsi 6 p y c ~ a  0 nocxy k m 0,25 .  

148. Karrym MexaHu.reclrym MOUIHOCT~ N paasuBseT .reno- 
sex, noaHnMarr B ropy co  C K O ~ O C T ~ I O  6' 0.50 M/C caHu Mac+ 
con m 1 2  KT aa n e r l c p  eeposxy, naTssyTylo non p n o ~  P = 
= 40°  K noRepxlrocTu ropar? Kor;Htrtreauenr Tpesua M~]KLIY nonoati 



%ME c a ~ e f t  H C H e r o M  k = 0 , l O .  Yron H a K n o H a  r o p b l  ~i ~OPHSOH-' 

y A = 30'. 

149. M a s w ~  ~ a C C 0 f t  m a 0,2 K r ,  6 p O r l r e H H b ~  OT s e ~ n u  CO 

~ t i o p o c ~ b s o  I.$,= l o  M/C non ylY'IOM L = 30' K ~ O P H ~ O H T Y ,  sepes 
f = 0,4 c nomsmca H a  M ~ K C H M ~ ~ ~ H ~ I O  B~ICOTY H = 1 M. Onpe- 

W W T b  MOuUrOCTb No , PHaBHBaeMyIO c U n 0 f t  T a X e C T K ,  ~~#cTBJW-  
I nreii H a  ME(YHK, cpaay nocne 6pocmua H N H a  ~ a ~ c u ~ a n b ~ o f t  B ~ I -  

cme, a ~ a ~ x e  cpenaroso M O I U H ~ C T ~  c u n b ~  T R X ~ C T H  3a ~ p e -  
MR I IOAWMa H a  MaKCKManbHyIO B b I C O y .  

150. K a ~ y m  pa6my A HYXHO COBCPIUHT~, s~06b1 C ~ B H H ~ T ~  

dpyco~  ~accofi  m- 0,80 K r ,  nemanra# H a  l u e p o x o e a T o M  ropu- 
m a T a n w i o M  c T o n e ,  p a c T s r w e a a  napannenbeo e M y  nerxym npyxm- 
q, IIpUKpelTneHHyIo K 6pyc~y?  ) K ~ C T K O C T ~  IIPYXUHKH K P  40 H/M, 
IC&+#IKUH~HT TpeHHR: 6pyc~a 0 C T o n  k a 0.25. Kalryn, M o m O C T b  

N pas.0sbe-r Bseruniiii cuna, p a c T a r a B a K n u a r r  n p y m ~ ~ y ,  K c r n a  6py- 
cox cnsune-rcii c M e c T a ,  ecnu c ~ o 6 o m b &  K o n e u  n p y m ~ m  nepe- 

r 
M e m m  co cxopoc~bro U =: 1.2 M/C? K a ~ y m  MOIUHOCT~ N ~ B ~ B H -  

M e T  B TOT Xe MOMeHT C H n a  YIIPyTOCTH, ~ e f i ~ T B y I O u 1 a R .  H a  ~ ~ Y C O K  
co c ~ o p m b r  n p y x u ~ ~ u ?  

151. Teno M ~ C C O #  m 6.4 K r  tlpHXOnHT B DBHXeHHe H 3  

XaqaJIa  KOOpnHHaT 6e3 Ha '4anbHof i  CKOPOCTU K-DBHXeTCZI BAClnb KC-' 

W g P n a ~ ~ o f i  ocu 0.z non n e f i c ~ ~ u e ~  c u n b r  FSF, . H a  puc. 35 
nao6paxen rpa+mrr S~BHCHMOCTH 

f;,(J) , H a  KOTOPOM .Zj - 32 = 

- 
TOYKe C K O O ~ ~ H E ~ T O ~ ~  Zf T e n 0  

n B n x e T c a  co CKOPOCT~K) 21' = 
= 10 M/C. HaWu cuny F7 ,  neU- 
CTBYIO~YSO H a  T e n d ,  H ero cxo- 
p o c ~ b  'Oj , K o r n a  OHO HBXOAWT- 

Cii B T O s K e  C K O O P ~ U H ~ T O ~ ~  x 7 .  
rrpou3sene~- 

PHC. 35 
B p e M S  ero naaxeerra u s  xasana 

152. c ~ a ~ o f i  m i l r n ~ a n b l r o f t  BGCO+~I hnHH cnenye? OT- 

~ Y C T H T ~  c ropm 693 na'~anbnofi CXOPOCTH ~e6onb~uoe T e n o ,  C K O n b  

ESlUee Be3 TpeHHZI, 9 ~ 0 6 ~  OH0 CMOrIIO BbInOnHUTb "M~PTBYW) n e T -  



'BMNR~I'3EqUWX300 aa ndn 
yomaeon Uwrx snaad~ !sun3 y X~ogad amne.i. w 'rqde@Krron EILSOX 

-xdacxou LO aa earqd~o LHaruow a asLaaoru 5 s~mdons nLuw!j 

'wda43Kuou w~auuadnndn hodo~ow x 'xn~waoIr~o OJOH=I~WLWOE~~OJ 

LO n3 8s = Zy a~o31sa CH 1qda+3Kuou LO H~L~W~I~~LO 'SL~C~UOXJ 

LIWXUOUO~I~ 'n 1-43 (38 = Ly aLO3Jq53 Rn 1qdaQ13J;uo11 qmo~xdaa 
-OU oiLoaoxodam ~II ~LHXOUOU oa urr3a 'n~3odou~ J~H~JUG~WH eag 
anHaxnaU a ~nUoxndu .I 0's = #033v1-4 WXL~IIO\~ -SSI 

3 "" 
-snarnda.m u uLnH 8~nuu jdd~~ii~1~1 a ~a~rradsw~ o~odo~oa naaow 
gn~xdaa 'wnl~a~FtdaL3 OJOXJdli ~IHOX KV~.)IM(IIH :I 11auz.3dxMdu (z 

!~J.HH gonwrr~3wda1i $OXHOL WH HaXiaci~c311 (1 :I40 klc3a 'ALOZI 

i 
448 ~~Hq~8~~3110Pi WH f53IfBHtfOU 1x0 1ClgOLh 'hxndwm d~0mqUoga~ 

sLH~goo3 0m.C~ Ofi ~L~O~OHI~ OI~H~UENHHI.II~; mknw~ 'gs I 



HHeM a n n a p a T  ABUT'aJrCR n o  ~ p y r o n o t i  o p G H T e  H e  BblCOTe h = 6 G  KM 

Ran I InaHeTof i .  Y c ~ o p e e r i a  ~no6oneoro nanesm y n o n e p m o c T a  fly- 
HM g, - 1,6 M / c ~ .  

1 GO. r l p y n t u r r a  x c l c ~ i ~ o c r t , m  h' = 0.36 K I ~ / M  c n p u ~ p e n n e r r - .  
HOR K sek  ?+4y$roT! ~ a c c u : ' i  m-l 0'47 Kr ~ a n c ~ o  H a  x e c T i c y i o  
maar;ym u r y a a r q - ,  n p y ~ ~ u i l  rcici+ I ,  !K:lyX<f:>ILI aa~pc1111r-13 H.Q QCW, UC+ 

K p y r  i t o ~ o p o f i  c r i c r e M a  ~ o x e , ~ .  n o a u p a w i e a T t , c s  P r ' o p r r ~ o ~ T n n w i o i t  
ll~C'?KCX;'rli. I I ~ ~ ~ T M  pllGo~y ;i, hb1U;)71G I I ~ O ~ X V ~ U M L '  IIEIOII;OBFJCTII, 3a- 
CTARtI R M Y ~ T ) '  nP3rlraThCR Hi> cbl\p; X73 OCTX, IX2UUYC I ~ O T Q P O ~ ~  nODOe 
6 0 r r b 1 ~ e  nnrrHbl  PC = 13 chi i i c p n c r s n y ~ o r :  I rpymaIrsr .  

162. H a  G n o x  HaMOTFiH T O H K W ~ ~  I I ~ P L ~ C T R X M M ~ &  KRHBT C non- 
BellIeHHbIM E1a KIeM I'py30M M ~ C C O ~ ~  m u  16 K r .  K o r n o  rp'J3 On)'- 
C X s e T C s  CO CKOpOCTbK) %* = 0.7 5 M/C, 6noK Bp&lUlHeTCR B0Kp)T 

r o p u 3 o ~ ~ a n b ~ o i l  m u ,  n p o x o n m ~ e f i  repea ero u e ~ ~ p ,  c ~ O C T O H H I I O ~ ~  

y r n o ~ o t t  CKOFOCT~IO = 5,7 pad/c. H ~ R T K  M O M ~ H T  C H ~  TPBHUZI 

K , ~ ~ ~ ~ C T B Y K ) U I H X  B OCH A n o ~ a ,  pti3bKBaeMyFJ UMli MOUHOCTL # 
t? pa60Ty A, TIpOU3B@AeHHyFJ HMH 3€i n = 15 o G o p o ~ o n  G ~ O K ~ .  



ca 0,50 K r  C n p H I I e n b H b I M  P a C C T O H H E e M ,  P a B H b I M  p a A t ¶ y c y  O ~ O H X  

mapon. H a f i ~ u  CKO~OCTR V, H V2 mapon nocne ax ynp, , * o r 0  c T o n -  

wrosenusr. U l ~ p b ~  r n a n K n e .  

165. B n o K o R u y I o c s I  H a  nbny mafi6y ~ a c c o f i  M = 2001- ynpym 
y n a p H e T c s I  maR6a M ~ C C O R  m =  100 r, KOTOP~R 0 T n e T a e - r  nocne 
ynapa n e p n e H n w K y n s I p H o  K H a n p a R n e n n m  cnosro n e p B o H a s a n m o r o  

~ B U X ~ H H R .  non K ~ K H M  y r n o ~  K n e p ~ o ~ a r a n b ~ o ~ y  ~anpaane- 
HHIQ n B u x e H u s  ~ a n e ~ a m u e f i  m a R 6 b 1  6 y n e ~  n B n r a T b c R  nocne ynapa 
n o K o H B r u a H c F I  m a R 6 a 3  T p e ~ u e ~  npe~e6peqb. 

166. H e 6 o n ~ m w e  lrlapHKH c M a C C a W  ml= 50 r umf 15 
BHCHT H a  H e P a C T R i K H M b I X  HUTFIX n n H H 0 f t  e 55 CM, e n B a  K a C  

H C b  npyr U p y r a .  H H T ~  C UJaPHKOM ~ e H b m e R  M a C C b I  OTKnOHHIQT H a  

Y r O n  d - 70' O T  B e p T H K P n H  H O T r I y C K a D T  6e3 ~ 3 q a n b H O f f  C K O p h  

CTH. H ~ R T H  BbICOThl h l  H hz.  H a  K O T O p b l e  IIOL(HHMyTC5l l lIapHKii 

n O C n e  L I e H T p a J l b H O r O  YIIpJ'rOrO CTOIlKHOBeHWH. 

167. 6 p y c ~ H  C M a C C a M H  mlE 0.90 K r  H m2= 1,6 K r  no- 
J l O X e H b I  H a  mFinKY!O r O P H 3 0 H T a I I b H Y I Q  I l O B e p X H O C T b  H C B 8 3 a H b I  

HHTbIQ, I T P o ~ ~ T o ~ ~  Sepe3 t l p y X U H K y ,  XC3CTKOCTb KOTOPOR K = 0 , 5 0  
n p H  H ~ T R H Y T O ~ ~  HWTH IIPYXHHKA C X a T a  B l l B O e  n p O T H B  JUIUHbI 

= 10 C M  B H ~ ~ J & O ~ M H P O B W H O M  COCTOZIHHH. H ~ R T B  M a K C H M a n  

C K O ~ O C T H  A B n x e m a  ~ ~ Y C K O B  Vl, W2 nocne nepemranna HHTH. 

168. M 3  HI 'PYW~YHO~ nYulKH M ~ C C O R  Ma 0.85 KT. K a T H B -  

meficn no r o p n s o H ~ a n b ~ o f i  n o e e p w o c T u  co crropoc~bm u =80 CM/C 

B b U I e T a e T  U a p I f K  M a C C o R  rnE 40 r nOL( Y r n O M  L t  40° K r h  
P U J O H ~ ,  a c a M a  n y l l l K a  o c T m a w x n s a e T c R .  npe~e6pe ra~  canam 
T p e H H R  H C O I I p O T U B ~ e H B H ,  H ~ T H  pa6o~y  A, n p O H 3 B e n e H H y ! O  BbICT- 

p e m B a I o u n M  YCTPORCTBOM. 

0 Puc. 36 

6 
169. He6onbu1oit r p y ~ k ! ~  ~ a c c o n  m a  10 r, nexamufi H a  

~e f i  H H T ~ I Q .  Y o c H o R a H n n  r O P K H  e e . n o B e p x H o c T b  n n a B H o n e p e x o p H  

R r 0 ~ 8 3 0 ~ T a ~ h H b d  Y S a C T O K  ( ~ H c .  36 ). r 0 p ~ a  M O X e T  C K O n b 3 H T  

44 

-- - 



6e3 T p e H n a  no  r o p a a o ~ ~ a n s ~ o B  n o a e p 7 m o c T u ,  H a  K O T O P O ~  o H a  ma- 
sane ~ O K O H T C H .  H a % ~ n  C K O P O C T ~  d . c KOTQPOR nocne nepexu- 
rRHHR HWTH 6 y a e ~  nBWrElTbCR r p Y 3 U K ,  COCKO'IUB C r O P K U ,  B T a K X € ?  

pa6crry A, n p O R 3 B e n e X H y K )  H a n  r O p ~ 0 f i  3a B p e M R  COCKaJIh3bIBaHUR 

I ' p y 3 H K P .  B~ICOTG h " 0.12 M (CM. PUC.  36). 

170. I< KOHLl€ihl X ~ C T K O R  T O H K O ~  LUTBHrA A ~ U H O R  p e  50 C M  

n p w K p e n n e H b r  urapwn MACCOB M =  200 r ~ a x n b d .  R ~ a r a n e  no- 
KOKBUIaRCR R B e p T H K B n h H O M  n O n O X e H K K  llrTaHrE3 M O X e T  683 T p e H H R  

n o s o p a . i u s a T b c R  B o K p y r  OPK, n p O x ~ n ~ l u e B  sepe3 ee c e p e n u H y  

  pH^. 37 ). ~ P ~ C O K  M ~ C C O ~  m= 100 r, C K O ~ ~ ~ K B L I I K ~  CO CKOpO- 

C T ~ W  Uo= 10 M/C no rnan~oil  r o p w 3 0 H f r a n b x o 8  n o B e p m o c T l i ,  yn- 
pyr0 YnaPHBLIIHCt, 0 H U ~ W B  LIIapKK, O T C K a K U B a e T  B O ~ ~ ~ T H O M  Ha-  

I T p W e H H H  C O  CKOpOCTbK) w = 6 M/C. H a t t ~ w  JTJIOByKI C K O p a ' T b  

B p a U e H K R  UITBHrK n O C n e  C O y n a p e H K H .  



172. OnHopoLtHEiSl XeCTKfl:J t ~ O p H 3 ~ T L  Gai~xa MRCCOR 
.- - . - 10 T o n i i p a e ~ c ~  cepenmojt ria nr;op.i. Ei a r;:i,Kuhrec1-cn 03- 

, L ~ ~ Y I  CBOBM KOI:UOM K onopr B, Kornfl FI,-: npyr-:.ii ,?r; K a e u  1;efic.r- 
.,ymr 1 5  se~1~~~:1;1r,lioii rr;lo<:rtocl'a crinoi'; -- ; :  <'I, 1.2 9 9 2 1 1  D tie;lpa:+- 
.rtlhIriia, 0 6 p t 3 3 y ~ j ~ e ~  yroil .L = 45' (: ilp~no;lt,li~fi OCF.FJ f j a : ~ ~ ~ !  
i ixrc. 38 ). Fi:iRrrr crrnm T i  ?Ia , c K O ~ O ~ L I M U  G L L ? ~ . ~  z f i p i ! . ,  *<a 

I P, z B I l T i : 1 i l  p i :  : A :  ~ ~ F I H ? : ; . ; , ? ~ ; L - -  

irylc> ciiny Fb , ,!Iefi~T~yK)l,luylo n IIpernKeu Iienpnuirenrlx, crpa xuro- 



Kpennerr ~eeonbr i~oi i  rpyn ~ a c c o f i  ir: - SO I(:, onnpaiouufica rrr; 
ropuscr;~anb~ryro nosepxrroc.rs, c ~ o ~ o p o Z i  11lTaiira 0 6 p a ~ y e ~  ~ I - O J ~  

X. - 3.5'. K ~ K O B  M U H M M B X ~ H ~ ~ ~  c n ~ ~ o f i  Fj HY>!(HO n o ~ e f i c r ~ o n a r f ~  
~n nepx~nf i  K O H ~ U  U I T ~ ~ H ~ I : ,  Y T O G ~ I  n a n ~ r e ~ r r e  r p y s o  !is nosepx- 
H O C T ~  ycvectno? Momno Jrr t ,  npcnonxtas n i .? ic~~ooc\~! ,  L'ITI1Hr'Y ~ i i - -  

no8 Po , ll0RepTlJ"rl LUTHHrY H rOPU80HTAJIblIO~ ~ I ~ ~ o ~ K C ~ R U C ! ?  

174. D c f i c ~ s y ~  Ha o m o p o ~ ~ ~ r t i  n ~ e ~ c y r o n b a b r f i  Gpyculc 
coR 1.85 ~:r r o p n 3 o ~ , r a ? b ~ o &  canoii, n p a n o r n e ~ l ~ d i  a ueaTpc. 
nepeg~eR r p m u  G p y ~ ~ a ,  O ~ ~ C ~ C Y F ! H ~ K ) T  c r o  ceonbx:c.lrbic c nocw- 

c~onbasruu8 G p y c o ~  co cropolrbr no- 

& 
BepxHocTu, Ir nonoliceiirre TOSKM npK- 
nomema B T ~ R  CUilhl. K O & + U I I ~ ~ ~ H T  

la Tpenucr B ~ Y C K A  o nonepxnocTb 
k = 0.28. P e a ~ e p b ~  6 p y c ~ a  ( a - 

7i7/ = 18 CM, 6 -  11 c h f )  yKEk311bI Ea 
pac. 40. 

PUC. 40 

Her0 CnFlY9qlIbIM K O P O ~ K O M  MenJlf!HMO nOBOPil'IABaIOT BOKPP rOPU- 
~ O H T A ~ ~ H O R  OCB (PIIC. 4 I). C ~ I P O K K I ~ ~ T C R , ,  J I M  tTpU 3TOM K O P O ~ O K  

MJlU TIpeXne 011 CTaHeT C O C K B I I ~ ~ ~ I B € ~ T ~ ? .  nl)K KaKOM PJle d TIpOU30tf- 



176. YCTBHOBUB, KaKYIe ' H 3  C H C T e M  U ~ O ~ P R X C I H H ~ I X  H a  

PUC. 42,a - r, el H a X O n S T C H  B p a B H O B e C U H ,  y K a 3 a T b  HBnReTCZI nu 
O H 0  YCTORSUB~IM, ~ ~ ~ P c ~ ~ J I H S H ~ I M  HJYH H ~ Y C T O R S W B ~ I M .  Mao6paxe~- 
H ~ I B  HR P H C Y H K a X  UUCK OIMOPOUeH U MO?KeT 6e3 T p e H H R  lIOBOpl3- 

W B a T b C H  B ~ e p T H K a n b H O f t  IInCCKOCTU B O K P T  OCH, ~ P O X O I Y I U ~ ~ ~  9- 

pea ero u e e T p ;  HHTH ( C  rPY3abm) nerme, T p e H u e  B ocax OTC~T-  

C T B y W ,  C T e p X e H b  O I l H O p O ~ e H  (CM. PHC. 4 2 , ~ ) .  

177. O J H O P O U H ~ ~  nHCK M O X e T  6e3 T p s H H H  n O O O p a W B a T b C R  

BOKPT r o p ~ 3 0 ~ ~ a n b ~ o i l  OCU, npoxon~~uieil repea ero u e H T p .  B 
X H X C E I ~ ~ ~  T O S K e  n H C K a  HR HHTH nGnBeUll?H rpY3 ~accoit  ml . rO ,~OO K r .  

Ha K B K O ~  won cd O K a X e T C H  I I O B e p H y T b I M  DUCK B HOBOM n O n O X e -  

HHH y c ~ ~ i l ~ u ~ o r o  P a B H o B e c u a ,  ecnu B n ~ y x  npymx nepu4epefbib1x 
TOSKAX AUCKa,  HaXOnRIUKXCZI n p p  OT npyra H a  paCCTOSlHHH, paB- 
HOM HX Y n B n e H H H )  O T  HHWIief t  TOSKU UHCKB, n O U B e C l i T b  r p y 3 b I  C 

M a c c a M u  mZ = 0,02 5 ~ r  H mJ= 0.07 5 n r ?  

178. O ~ H O P O L L A ~ ~  UUCK M O X e T  n O B O p a 9 U B a T b C Z I  BOKPYf rO- 
p~3ox~anbnoft  OCH, n p o x o n a l a e f t  r e , p e s  ero u e a T p .  KOHII~I ~ e n & o p  
MHPOB~HHOB IIpYlKBHKU IKeCTKOCTbSO K' 27 H/M IUBPHHPHO 38- 

K p e n n e H b l  B HHWHefi  T 0 4 K e  UHCKa E B TO' iKe ,  ~ ~ C ~ O ~ O X ~ H H O ~  H H X e  

H a  o m o f t  B e p m K a n u  c U e H T p o M  ~ H C K Q .  B STOM nonomexinu nnma 
~ P ~ ) K H H K H  p a B x a  p a n H y c y  n n c K a  R -  11 CM. K a ~ o f t  ~ a c c b 1 ~ ' r p ~ o  

C n e n y e T  n O n B e C H T b  K UHCKY B er0 B ~ P X H B ~ ~  T O r K e ,  Sl'06bI B IIOIIO- 

X e H U H  Y C T O ~ S H B O ~ ' ~  P a B H O B e C H S  C H C T e M b I  UHCK 6b1n I I O B e p H y T  H a  

6 0 ~ ~  A H Y M O  C O B e p I l l U T b ,  S~06b1,  ITOBepHyB DHCK, B 0 3 B P a T H T b  er0 
B wcxomoe n o n o m e ~ ~ e ?  

180. H a f t ~ n  nonoxesae u e H T p a  T a x e c T H  on~opon~bxx nn- 
CKHX T O n K a  H n H C K a  C B b l P e 3 0 M .  H ~ O ~ X O ~ H M ~ I ~  p a 3 M e p b l  Y K a m H b I  

Ha PHC. 43,a, 6. 





181. H a  CKOnbKO ( L\p ) U3MeHHTCR: D a B n e H U e  Y ma UH- 

n u H n p u s e c K o r o  cocyna, E KQTOP~IB H a n m a  D o n a ,  ecnn: O n y c T U T b  

n J I a B a T h  B BODY j l t 3 p e ~ ~ 1 i ~ b 1 f i  ~ P Y C O K  M ~ C C O R  m =  0,25 IW; no- 
r p y 3 H T b  3 T O T  ~ P Y C O K  UBIIMXClM t IOn B o n y ,  npHBil3LIB er0 KO my 
cocyna TOHKOR HMTLK)? I ~ J I O T ~ I O C T ~  B O ~ ~ I  fo , n e p e B a  4 = 0 , 8 0 r / c ~  
l7nouranb ma cocynu S = 5.0 n ~ 2 .  

182. B O n H o  H 3  KOneH -06paaaoR T P Y ~ K B  CO p V T b K )  

HamnFI BOnbI, c ~ o n 6 ~ ~  KOTOpoft K M e e T  BbIC(3TY h 13 CM. H a  
CKOnbKO ( Ap ) H3MeHHnOCb  npll 3TOM n a B n e H N e  B rrsw6e T ~ Y ~ K H ?  

~ J I O T H O C T ~  BOnbI f . B b ~ p a 3 ~ ~ b  A/' B enKHUI laX  CM, MHnnHMeT- 

pox P T y T H O r O  K BOnSiHOrO cron6a.. 

183. B rHJlpOCTaTHseCKUM n p e C C e  ( ~ U C .  44) MaCCbI  nOpU-  

~ e #  f17=  2,5 rcr u m2 = 4.1 ~ r ,  a nnouanu nonepesaoro cese- 



t 
2 

HI154 COOTBeTCTByWlUMX XirnWHnpOB SI = 1 ,:! n M 2  1% 'y2" 5'2 a h f  . 
H ~ R T u  pa3uoc~ t  y p o s 1 I e t i  M a c n a  ldhl B rrrrnuenpax, KoI -na  nopum 
HBXODR'I'CR B PaBHOBeCUII,  a T a K X e  n 3 B i l e H K e  P B r p y 6 ~ e .  C0en.d- 

mlouett u a n a x n p b i  npecco B wx O C H O B ~ I ~ H R X .  B pnBosuR o € i a e ~  on- 
nHT0  m - 14 KI. M a C n a ,  IInOTHOCTb K O T O p d r O  f .= 0,80 I ' / c~* ,~ .  

A ~ ~ o c + e p n o e  naanexrce PC - n o p h r a n b w c e .  

184. K a ~ e p o  u ~ c o ~ o f i  f: = I I M nepen cTop.roh5 B KOCMOC 

~ 0 0 6 W a n a ~ b  c a~~ocQepof i .  H&rw ~ B ~ H O C T ~  nasneurrtt A p  n hmn- 
JIUMeTpaX PTYTIiOrO ~ ~ 0 ~ 6 8  Y 'n0JTaw W " ~ o T o ~ K ~ "  K a M e p b I  B o  Hpe-  

MR ee l lePTrIKoJlbHOr0 n O a % e M a  C YCKOpeHUeM a 84 M/C* H?? 

BlICOTe 100 KM H€lA COBePXIIOCTbK) 3t?MJIii. ~ J I O T H O C T ~  BG3- 

nYXa y nOBepXHOCTI1 3 t ? ~ n ? l  p = 1.3 K ~ / M ~ ,  P4Gt%YL' ~ ~ M J I ? :  . 
185. K n e r ~ o R  npymrrHKe  x e c ~ t ; o c ~ r ~ r c  K= 42 H/M TiOnB15- 

l ue I ro  T e n o  0 6 ~ e h i 0 h t  V =  50 cM'. Teno I I a x o n w T z r i  oHyTpM c T a d a -  

HA B rIe 1 ~ i c a e . 1 ' ~ ~  em m a  II C T ~ H O K .  HQIIMBFIR P cTnKaEI  r.rac70, 

s a ~ e ~ r n w ~ ,  'ITO r r p y x ~ m ~ a  n e p e c ~ ~ i e ~  y K o p o t r t r a a T b c s r  nocne rro~'o, 
XaK T e n 0  ~ C p e M e C T I i T C U  113 CHOPrO T[epBOH~ZIa116HOT'O 110I!O)KeIIUR 

HA b =  12 MM. H ~ R T u  nnOTHOCTL MDCnn  . 
1st;. Cocyn c RODOR &i ~ n w s e i o ~ u e f i  B E T ~  n e p e ~ R ~ r ~ i o f i  m.3R.- -+ 

60R U B n x e T c r r  c y c K o p e I m e M  a= - 9 , rne f - y c e o p e t m e  c ~ o -  
E i o u ~ o r o  naneeurr. C P ~ B H U T ~  rny6w~y /I n o r p y m e x i l r r  ~ u a ~ t i h r  B 

a r o M  cnyrae c r n y ( 5 ~ ~ o t t  norpyxeaww B n o K o a m e M c s  cocyne. Hat- 
TW h . R ~ I C O T ~  111a86b1 13 = 50 MM, nJlOTHOCTb BOnbl fo P.eP"R3 

p = 0.80 r / c ~ 3 .  Halt~a T u x m e  113Mc-c reH~e  naanea~s  A p  H a  my- 
6 n ~ e  norpyxeewa urafi6b1, o 6 y c n o s n e ~ ~ o e  Y C K O P ~ H H ~ I M  nBWxeHt reh3  

CUCTeMbI. 

CJ 187. ' B o s n y m b r ~ t  ruapw~' o b a e , ~ o ~  V = 1 2  n M U ,  nanon- 
IieHHblfi neI'KUM r a ? O M ,  y n e p X U B 8 l O T  3a HUTKY, H3TZIHYTYlO C ClI- 

n0fi T 0,055 H. C KaXI.IM YCKOPeHUeM a H a W I e T  IlOLIHIIIYtBTb- 

CR UrapWK, KaK TOnbKO HUTb 06opoe~cn? Macca BOanyUiHOrO ure- 
pwKa  m - 4.0 r. C ~ a ~ o a  cunofi F ~ ~ R c T B ~ ~ T  H a  o 6 o n o q ~ y  ma- 
pa ~accof i  mo= 1,5 r a a n o n H n l o m u f i  ee ras B M o M e R T  O ~ P M B R  

HWTE? 

188. l7ocne n p e K p a r a e H u n  neitc~aas c a n b l ,  ynepxusaro~uefi 
r r p o 6 ~ o ~ ~ f i  uap ~accofi  = 100 r non nonoR H a  r n y 6 W H e  hl = 
,- 10 n M ,  Ulap BhlHbIPHYJl, IIORHBBUIUCb Elan n0SCPXHOCTbKS BDUM HQ 

hz= 4 nM. Hafi~W cpenwrom cany 4 F) ~ o n ~ o ~ r c s n e ~ r t n  R o n b l  n a i l m e -  

HWPJ mapa. ~ J ~ O T H O C T ~  n p 0 6 X ~  P 0,20 r / c M 3 ,  BOnbl  Po . Co- 



189. n e p e ~ % H H b a  r ~ p % M ~ y r ~ n l ~ b l l f  6 p y C 0 K  M a C C 0 f i l T Z = 0 , 7  

H B ~ I C O T O ~ ~  H - 60 M M  n n a B a e T  B B o n e .  H ~ R T u  pa60~y  A, KOT 

pylo HYXHO COBePIlIWTb, Z I T O ~ ~ I  TlOJiHOC 

n O r P Y 3 W T b  ~ P Y C O K  lT0U B o n y .  ~ I ~ O T H O C T ~  

p e E a  = O , ~ C  r / c ~ 3 ,  R o n 6 1  

B e H h  B O n b l  CZIUTATS HeU3MeHHhIM.  

190. n o p l l r e ~ b  M ~ C C O ~  i?Z = 1,0 K r  

c e g e H u e M  s = 10 C M ~  canofi a ~ ~ o c & p  
r o  n a n n e H u R  PoiE 0.10 Mna n p u x a T  KO 

o T x p b I T o r o  C H U ~ Y  s a ~ p e n n e ~ ~ o r o  u u n u H n p  

( ~ u c .  45). n o p m e ~ b  r e p M e T u s H o  rrpunerae 
K I'IlenKHM C T e H K a M  U U n U H n p a .  H a n ~ u  pa60 

Pac. 45 A ,  KOTOpyKJ HYXHO COBePLUUTb, Y T O ~ ~ I  OTO 

B a T b  llOpIlIE!Hb OT nHA UUnHHnpl3,  P t l C T S r U B a  

n p y m u H y  XOCTKOCT~K) h' = 0,90 KH/M, nprr- 
K p e n n e s H y r o  K n o p m H m .  

19 1. n o p l r r e ~ b  M ~ C C O R  m = 32  K 

K a M  B e p T H K a n b H O  3 a K p e I I J I e ~ ~ o f i  ~ p y 6 b 1  

co~ofi H = 20 M H nnouanbm nonepe 
c e q e H H 9  s = 4.5 U M 2 ,  M o x e T  n e p e M e u a T  

. CR c n o ~ o u b m  n e r K o r O  T p o c e  ( P ~ ~ .  46). 
. IJepen n o n x e M o M  n o p u e H b  H a x o n H r c a  

K p e f i H e M  HHXQieM I IOnOXeHHH H B M e C T e  

~py60lf e n B a  norpyxee B xonowym BO 

; CTU, S T O ~ ~ I  0 S e H b  MeUJIeHHO IIOLPIBTb no 
' 

W e H b  38 T p O C  K B e P X H e M Y  KOHUY ~ ~ ~ 6 b l .  

A ~ ~ o c + e p ~ o e  n a B I I e H H e  Po - HOpMaJIbHOe 

IIJIOTHOCTb B b n b l  4 . Y ~ o B ~ H ~  B O n b l  

6accetbre C S H T a T b  H e H 3 M e H B b I M .  



3JTEMEHTb! MO~EKYZ'IFIPI-10-KMHETIIVECKOR TEOPMM. 
MEXAHMVECKME M TEllJTOBblE CBO~CTRA TEJl 

8 1. OCHOBHbIE llOIIOXEHMR 
MOJTEKYIIRPHO-KMHETMVECKOR TEOPMM 

192. O U ~ H K T ~  n o i W n 0 K  B e n K g K H b I  C p e n H e r O  PaCCTOSIHKR d a >  
M e m y  M O n e K y n a M K  K n e a T I b H O r O  rasa n p f l  C T a H n a p T H b I X  yCnOBKSIX. 

Bo C K o n b K o  pas ~ a i i n e ~ ~ o e  ( a )  n p e s b I l l r a e T  n a a M e T p  a ~ o ~ a  r e n u s  
dHP= 0.20 HM? 

193. O U ~ H K T ~  T ~ ~ K ~ I I K X ~ H H O  cpemee p a c c T o s l H u e  <a> M e x n y  

MOIIeKynaMM BOAbI. CPDRHUT~ H ~ R ~ ~ H H o ~  3 H B Z l e H K e  C L l K a M e T p O M  

M M e K y + b I  BOnbI  0.3 HM. 

194. O U ~ H U T ~  ~ ~ K ~ ~ K X ~ H H O  C p e n H e e  p a C C T 0 a H K e  ( a >  M e W y  

PaBHOBeCHbIMK n O n 0 X e H K F l M H  6nuxaRur~x KOHOB B T B e p S O M  Xtteneae, 
K M e I O U e M  lTpOCTyIO ~ y 6 e g e c ~ y m  CTPYKT'fpy. 

195: HaZt~u npa T e M n e p a r y p e  To = 273 K c p e m e K B a n p a -  

TK'IHYIO CKOPOCTI, VKB M o n e K y n  R o n o p o n a  K ~ ~ I ~ U H K K  ~acco i l  m = 
0,l H r ,  B ~ B ~ U I ~ H H O ~ ~  B B 0 3 n y X e .  

198. ~ 0 n B e 1 I I e H H b d  H a  HHTK H A @ ~ J I H H O B ~ ~ R  UIBPUK ~accoii  
mo acnapunca B T e q e H u e  rona. K ~ K o B  6b1na ~ n c c a  ffl r u a p u K a  

3a nonrona no T o r o ,  K a K  OH acnapanca? CKOPOCT~ K c n a p e m s  npo- 
n o p u K o e a n b a a  nnouranu n o s e p x H o c T u  mapma. 



'rsgdd~ weaaau rinwUvL-.r a .~ar<.raundu o~hk1.1. 
-auudct~ Zw3 0's S nnHahJ3 OI¶Uw~101:U 3 4~an1d0~ 'aOH9lrG'h 
 do^ ffdan~aueeu aoedo+nom.Ly .,L OS'O = go33wm EX~J C~~n3t)t~ 
-Uou lCvrIa~ H nu38 'EHITI~OLI nenuga auoa a J am.;uawu MLUV~~ 

-m~mndou m~l~au BB~D aarr a nrs~riauaw.~aa 3 dagbd.~ (x~CHHJI, 
-nadnb cwuwwn~daa Sxdaxo oiL&rrdaes Lauauouee sUoR '9371 

~43wUV"Wu"e 
aH 0.1aH En %L@H ,l/ fJc = LV UH 19dL~edauwa~ &lMHarIII~€IOU ~ldu 

rng0J.h a 0. moriaqgo dwdada~ad gisHeouax tc TLIZII 

QII aa nrwcf~ 3 0 ndn A HL@H waqgo goawn '90~ 0 

c'jdb ndn 14Uoa HHH~~U~I 

-3ed o.:orsmaq.go .~~annt~@soa gnaaahnncla~ r~anod ha 1, '€0 



207. ~ O ~ ~ U G O H T ~ ~ I L ~ H ~ R  nepeMbxrls,? ~ n c c o i i  mo= 0.80 r ynep- 
XRBaeTCs ~b~JIbH0ft ~ J I ~ H K o ~ ~ ,  O ~ ~ € ~ E ? O B ~ I B W C ~ ~ C R  IIEI L3ep'rrfh-mbi<ohl 

n-06pa3~10~ K a p K a C e  ( p k ~ ~ .  47 ). K.2ICI{M 

yciiopemreM ct npageT E a~wxesE..c nepcwm- 
Ka, ecrru K 11efi npr?KpenuCrb r p y s  ~t iccoR :;: - -  
= 0,l.o X'? TpeHneM IIepeMblYKH 0 KapKnC 

npaae6pesb. 

208. H n B ~ r r  nbrco.ry h , xa ~ c r o p y i o  
D npennonoxeaa:~ ironrroro C P . X ~ ~ M T ~ H U H  i 1 1 : 4 ~ - ~  

HilMBTCCI EOn8 no ItQpTbKZlAbII@My CTCK:I5IJ!-,- 

HOMY KanlinnRpy nuaMeTpoM d =:0,040 h?r\r, 

U nCIDJIf?IIMC /L7 IlOCePenMHe BOUSIHOrO CTOJI- 

6uxo. A T M O C $ ~ ~ H O ~  nnBnenMe Po nopMtrnhrroc. 

Pac. 47 

3. .WAmIEHME COCTOHHMR MnEAiIbUOI'O T A 3 A  

209. O T K ~ O H ~ H H Y I O  OT BepTUKsnu H a  yron d = 60° ~ p y B s y  
nIIUHOfi to= 1,o M C OTKpbITbIMri KOHUEIMU nOrpY)KAIOT KGnOXOEM- 

H Y  B Bony U ,  38KpbIB R ~ P X H U ~ ~  KOHeU, BbIHUMalOT U 3  BOULI, H(: If:+- 

MeKRn ee HE..snoHa. H a i t ~ u  nAUHy [ c ~ o n 6 u ~ a  nOnLi, O C T ~ ~ D L ~ ~ ~ ~ C R  13 

' rpyS~e.  ATMoc4ep~oe nnnneHue Po = 0,099 Mna. 'rer~nrepa~ypll 
nocToe1:na. ~ J I O T H O C T ~  B O ~ ~ I  f . n o a n e l ~ n e ~  nepoa Bonbr npeacr 

1 2 10; C ITOMOIU~K) I IO~UIH~BOX'O KoMrrpeccopa, paGosuft o 6 a e ~  
KBMepbI K O T O ~ O ~ O A V =  3,s n, HarHeTaIoT E303nyX U 3  ATMOC$FPLI B 

,peoepByap o 6 a e ~ o ~  V 3,6 M3, B KOTOpOM ~O~,flepX(IIBHHST 

.CTOEIHHYIO TeMnepaTypy T e  260 K .  B PHUOYQM 061fih.1~ K B M ~ P ~ I  
- . .  .-. . .. 

KoMnpeccopa ~osnyx ,  H a r ~ e ~ a e ~ b r t S  B pesepnyap,~arpemerca no 
?= 320 K. 3a K a K o e  BpeMR Z Maccy eosayxa B peaepnyape 

~ o m o  y ~ p o n ~ b  ( = 3) ~ P O T H B  n e p ~ o ~ a q a n ~ ~ o f k ,  xorno nr-lene- 
X K e  BO3WXa B p€!aepByape 6b1no paBH0 ~ T M O C & ~ H O M ~ ?  R&7 KOM- 

jrrpeccopa BpauraeTcs co C K O ~ O C T ~ K I  n = 360 0 6 / m n .  

2 11. H&s n n o ~ ~ u c r ~  f a r ~ o c @ e p b l ,  cm~oa ioe f f  npnra- 
:neemi a s  yrneKucnoro r a a ,  y nosepxnocTH nnaHeTbr cDe~epa,  rnc 
.~na8ne~ue  p z 9,O Mna, a TeMnepaTypa T a  0,750 103/t' . 

oaax o6aehl .o~ 12 n u 5 - 18 n, coeaM- 
py6~0fi C KpLWOM ( T p y 6 ~ a  BRaqHne lWpe~ph1?.6i!, 

5 y, 



H a x o n a T c a  ra3b1 - I C U C ~ O P O ~  H renuR non n a R n e H w e M  p1 = 2 1  a T M  

R pZ = 45 a T M  C O O T B e T C T B e H H O  n p H  O ~ H H ~ K O B O R  T e M n e p a T y p e  T = 
= 3 0 0 K .  H ~ R T H  YCTaHOBHBLLIeeCH DaBJleHHe P B C M e C H  r a 3 o B .  

0 6 p a 3 0 ~ a ~ m e f i c a  I I O C n e .  OTKpblBaHKSi K p a H a ,  Z i  n n O T H O C T b  C M e C H  

r a s o ~ .  M o n a p H b I e  M a c c L I  K u c n o p o n a  H renua / f l  w f Z .  

2 13. HARTM M O n S P H y l O  M a C C y  B O 3 n y X a  /l R ~ I I H ~ H  ~ ~ M H O R  
ITOBepXHOCTU, C O C T O B U I e r O  B OCHOBHOM H 3  K&ICIIOpOna W 8 3 0 T B ,  CO- 

n e p l K a m x c a  B K o n u r I e c T B a x  (no ~ a c c e )  T~ = 2 1 H q2 = 79% co- 
O T B e T C T B e H H O .  M o n s p H b I e  M a C C b I  K H C n O p O n a  li a 3 O T a  1, uP2, 

2 15. n o c e p e n ~ ~ e  ~ O ~ H ~ O H T ~ ~ ~ H O ~  ~ p y 6 b 1 ,  O T K ~ ~ I T O ~  C 0 6 0 ~ ~  
K O H U O B , H ~ X O ~ U T C H  n o p w e H b  c nnorrranbro nonepeqaoro c e q e H s s  S = 

= 1,5 n M 2  H M ~ C C O ~  m = 7,9 u, r e p M e T a w o  npunerarr K man- 
I M M  C T e H K a M  T p y 6 b 1 .  Tpy6y 3 a K p b l B a l O T  C T O p u o B  H p a C n O I I a r a I o T  

B e p T H K A n b H O .  h'a CKOnLKO d T n o ~ a n o 6 H ~ c r r  H a r p e T b  BO3UyX n O n  

n o p u n i e M ,  q T 0 6 b 1  B e p q T b  ero B cpemiee nonoxeaee? A * r ~ o a $ e p  
H b I e  Y C n O B H a  C T a H n a p T H h l e .  n 0 p l ~ e H b  H ~ p y 6 a  T e n n O H e n p O A H u a e M b I .  

2 17. H a  p ~ c .  49.8-r ~ 3 0 B p a x e ~ ~  r p a + ~ ~ u  a 3 M e H e H H r r  c+ 
CTOHHHH H l l e B n b H O r O  ra3a. K a x n b I i 4  ES yKa3ElHHhIX K p F O B b X X  

u e c c o B  ~ 3 0 6 p a 3 H ~ b  B K O O p n H H a T a X  p, T H v, T .  

218. Y l c a E l a ~ b .  K a K  E 3 M e H H e T C H  o 6 a e ~  HneanhHOI 'O ra3a V H  

ero H a r p e B a H i i u  B npouecce 1-2 ( r p a + u ~  P(T) aa puc. 50,a) H 

n a B n e H H e  n p H  ero o x n a x n e H u a  B npouecce 1 - 2 ( r p a + ~ ~  V(r) 
HO PHC, 50.6). 

2 19. Flopme~b t*IaccoR m =, 8,l K r ,  ~axonmuitca nocepe- 
n H H e  K O P O T K O ~ ~  B ~ P T H K ~ I I ~ H O R  ~ O K O R U ~ ~ ~ C B  ~py6h1 LlHaMeTpOM d' 
= 80 MM. OTKP~ITOR C H H ~ Y  H ~ B I C P ~ I T O R  cnepxy, r e p M e T u w o  n p H -  

n e r a e T  K ee rnanlcr r t .4  c T e H K a M .  Tpy6y paaronrrm c M e n n e H H o  Ha- 



Prrc. 48 

Puc. 49 



p i 3 C T n a I U U M  B e p T M K A X b H b I M  YCKOpeHUehS,  H a f I ~ u  Y C K O p e H B c  Il0plllllSC 
A 

f2 , Korna OH B b I n e T M T  ti3 ~ p ~ 6 b l .  A T M O C ~ € ? P I ~ O ~  n a B I I e H H e  Po H O P  

MfintEoe, T e M n e p a T y p a  rasa  fin n o p r J n r e M  nocTomHa. 

220. S7ocepen . l r rxe  r o p a 3 o ~ ~ a i l i 1 1 0  nexcaurli T e n n o T l e n p o I l n u a -  

e~.af i  +p!6hl E I n M G T p O b l  d 16 C M ,  ~ R K P ~ X T O ~ ~  C 060nx KOHUOB 

U I ~ C I ~ O J I H P ~ I M O ~ ~  r R 3 0 M  l7pH n a R I I e H H U  P = 1. ,2 ~ n a ,  H a X O n n T C R  

rropruc~h ~ a c c o f i  m - 3.9 K r ,  r e p M e T u s H o  rrpnnerarorrrwfi K ee 
rJIaExlnh4 CTCEKFIM. HnCi~x OTHOllleHMe 0 6 ' b f 3 ~ 0 9  raJR & / V , ) >  1 IT0 

oo'e C T ~ P O H ~ I  OT n o p m t m ,  K o r p a  ~ p y 6 a  c o c ~ a n b 3 b 1 n a e ~  no m e  oxo- 8' an-108 I7IIoCKCJCTK, 0 6 p f i . 3 y l O m e 3  C T Y l p i l 3 0 H T O M  Y F O n  d - 60 . KO- 
~ $ W ~ ) M U R ~ H T  T p e A H B  ~ p y 6 b 1  0 I?nOCKOCTb k" 0,25. 



222. C o a e p ~ u e ~ ~ a ~  oanoa? o r d a i m  r a s m  B itonwsecmc X - 
= 2,50 kront,  pa6ora B nponecce ero u 3 0 6 n p l i q e c ~ o r o  H a r p r e a t t r i n  

A = 0,208 a m .  H a i i ~ n  nOBbI IUeH~iP  TeMIICPYTYPbI  P & 3 a  d7' , a 
TLlKittC? P p l i P H U I ~ l I l l e  era B H Y T ~ C ~ I I I ~ ~ ~  3HepT'UB dU k1 KOilUYeC?'BO Ten- 
n o r L x  q , n o n s e n e 1 1 H o k  K i I ek ly .  

223. pUC. 51 t<3@i;pl.txt;i.~ir r p e Q i i r e c ~ u s r  3aBUCi.iklOCTb 

n t l u n e n u n  n ra3e OT ~ ~ H U M A ~ M O ~ O  I ~ M  061 ,e~ i  B r r p o u i ? c c e  ero ~ o -  
rpesaarrn OT ~ a q a n ~ n o B  , r e M r r e p a ~ ~ p b r  no unnos 6onbmefi (rro r u m -  
JTe K e n b n L i ~ R ) .  H&TU C O B e p U e H H y m  AByXRTOMHhIM rf l30t . l  p n 6 0 ~ y  ,\ 
B npouecce 1-2 u u s b r e a c r r r r e  AU ero ~ n y ~ p e ~ ~ ~ e i i  oseprecr. 
H a q a n m ~ e  namearre H o 6 b e ~  rasa ,Fl = 0.1.5 Mns u 5 = 1,8 n. 
Monsrpnaa T e n n O e M K O C T b  r e s t 3  Cv H3BeCTHa .  

224. Hneanbn~B ras c o s e p r l r a e T  J R M K H ~ T M B  ~QOIICCC 

( ~ U C .  52). UUKn 1- 2 - 3- 4 -- 1 COCTOUT U 3  nE3)X U3OXC- 

p H Y e c K U x  H U B ~ X  H 3 0 6 8 p ~ ~ e c ~ u x  n p o u e c c o B ,  npmelcnmurIix COOT- 
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-aHt?aUOU ~~annn+$eow HL~BH t-2~ ahwuwe axaou3d OH .I €2 

'snHsalsssuwn3o3 aa nnada WE 1qg5wm I~CLCL 
-wdauna~ JV amamrqaon nzge~ ',wwdod-8g~wm, wnad.zms nwdaas 
#aHaaddHa isnHaHansa oJamgo 56~8 c-. LanuawLaoo 'naa~eaad~ 
-WH aa 3 aoHHwcna3 'rsggwrn tiw~daea H~IIH~~LXHQ anaahnuarrK OL~ 

n uond0.s H goggorn kuwtaa oxluo~ HangoounaL LHUOX~HO~U IqgVwrn 
nn~warsc~uwsoo~ adu OL~ 1nwn36~~c~ -3/m = cnq~mdon3 03 

a3LaxnaU nnHeaoH3o aa d n ax do^ on ri s't. = y I~LQ~I~U 3 n~3 
-0dow3 ~OHquwh~H EaQ ~a~tlIqEq118X303 eggern nwHUap,- 'LZZ 

'n3 sz =9 
mo~da~a BHuUU SWH~L'W~WHO~~~~J iPlW CT'O sJV BH I~RHF~~~JBH 

ndu n3Xuuamaa~auuX 'JX OL'O 1 w go33sv.' 01wda.m KP~O~~BIINYV 
-oiuw x OHaUaaUou omqg b 1sLouua.L oauaheuox aaaq '~ZZ 

-OHL3ViW8€ aIqHHWu aIqNHu0Xg0aH 'OHHeff.L3&aQJCJ@3 nEam li RUOa 
,s~~~o'w w aIqHHauaatlou l~q~ouua~ WBL3ahRL'OH - rb ZC) a. 18 3u.1 
.'( f~/% I4 ( zo/zf ) '( la/Lfl ) ISHHamOHLO aXXUl, D '(lt/EJ,) 

rlf/zJ) l3nHaITOH.LO H.LgWH 'OHHa€I.L3.La€l.L003 fg n zd ' lL[ XL09~d 
noLe ndu nwmdaaoa 'aena~rauu mo~?uouudo~r u,du B~LO~RG~~JW~ oaon 

'BIU338 

-en A3 WEWJ ~L~OW~~OUI~~L BBH~BUOW b orrxa.~ mn B~JHH~FJUO~ 
n fl V iin~da~e gaH~ad.L.cH~ oJa aaaarriwdndu 'PxoceJ aK~asrndaao3 
'V L~ogwd HL~QH r -e n t - E '1 - z 'Z - 1 xe~)3anoClu 

' adZ ' OD' xnnHauawu udu % xwKaqo B OXQ~CZ~L~B 



r a s o M .  K ~ K H M  6 b l n  6 b 1  KO~@$UUU(~EIT n O n e Y H O r 0  ~ ~ ~ W C T B U R  IlIIK.?n 

Knpno, o T s e r a I o l r r e r o  ~ a ~ c r r ~ u n h ~ o R  u ~urru~a:rbsoTr T e M n e p a , r y -  

p a M  rn3a, ~ 0 ~ 0 p b I h  C O B C p I I J a e T  p E t ~ ~ ~ a T p L i ~ a f 2 b l h l k  LlUICil 1.- 2 -- 
-3-4-1 (CM. PMC. 52)? 

2 3 2. Y C T ~ H O B U T ~  B e l I U 4 U H y  O T ~ i O C B T e ~ b H O r O  I3KJ-IeKIa % B 

ynenbiiym T e n n o T y  nnasnemx nbna f - 0.33 M ~ X / K . T  rrprr c T e r r -  

n a p T H b I X  yCnOBKHX TOB Ue YBCTlf, KOTOPAR O~YCJIOBTIBHR 3CIBHCII- 

M O C T b W  f OT ~ a 9 J I e H W H .  ~ ~ O T H O C T ~  BOnbI  yo , nbna P -  
2 3 3. B K n n O p U M e T p  C tionoii npe T e M n e p a T y p e  To = 27 3 K 

n o r p y x a r o T  KYCOK L~~IOMUHUFI  M ~ C C O R  m - 0.10 K r ,  ~rarperb~ii no 
T7 = 778K . ~ P U  3 T O M  Y a C T b  B O n b I  EbIKUll t leT,  a B l < a n @ p l I M ~ T p C ?  

T e M n e p a q p a  B O n b I  nOBbIUIaeTC53 110 5 = 27 8 K . H a k ~ u  h f a c c y  m I 
B b I ~ M l T e ~ l l l e f t  B O n t I .  a0 I l O r p Y X e H H R  p€lCKaJI€?HHOrO K y C K a  anlOtvlKFIUH 

B K a n O p B M e T p e  H a X O n W I O C b  mT5 1,0 K r  BOnbl .  

234. B cocyn 1 1 p e ~ e 6 p e ~ K ~ 0  ~ a n o f i  T e n n o e M K o c T u ,  cone? 
xaruuR m, = 1,l ~r B O A ~ I  npu T e m e p a T y p e  T7 - 3 03 K . o n y c ~ c l -  

WT KYCOK nbna ~accot i  m2 = 0 , 4 C  K r  npa TZ = 2 1 3 K  . 1Inft.r.u 
T e M n e p a T y p y  c T e H o K  cocyna nocne y c T a r r o n n c H u s r  PBBHCJEFICI?R. 

P a c c ~ o r p e ~ b  T a K x e  p e u e H w e  s a n a ~  npu ~ a ~ r a n b r r o f i  T e M n e p a T y p e  

B O n b I  TI1= 28311. 

235. K y c o ~  Jlbna M ~ C C O ~ ~  1.0 KT', ITylt~~H~blf i  C O  CKC- 

P O C T ~ K )  V, = 4,8 M/C no n e n s ~ o t i  roplte OT ee c c r i o ~ a t r u s ; ,  ncp- 
HYnCR K OCHOBBHnR3 ;Ken C K O n b 3 8  C O  CKOPOCTbW u2- 4,1 M/c.T?v- 
nepaTypa nbna u B o s n y x a  (, = 273 K . npe~e6per-an c o r r p o T w i -  

n e H A e M  B O J m X H ,  H ~ ~ T U  M a C C y  B O m I  m 1  , 06paso~tl~ursRcsr BO B p +  

MR C K O n b X e H U H  KYCKB nbna. 

236. n p o 6 u p K y  c rn = 60 r neperpe~of i  E O n b I  npu T- 382K 
U H O P M a n b H O M  LLaBneHUH CnerKi-3 BCTPHXUBAWT, O ' r q e r 0  npOACXonMT 

6yp~oe  B C K H n a H K e .  H ~ R T u  ~ o c c y  m 1  s b ~ ~ ~ n e n u r e Z r  R O R ~ I .  13 5 r ~ T f - I ) -  

B a n e  T e m e p a r y p  o T  G= 373 n o 3 8 2 K  y n e n b H a s r  ~ e n n o c - ~ ~ r ~ ~ h  

B o n b I  C 4.2 a x / ~ r . K  

237. Ha  C K n b H O M  O r H e  n p H  H O p M a n b H O M  S ~ T M O C ~ C ' ~ H O M  p.'11k 

nemw B o n a  n p o n o n m a e T  K u n e T b ,  ecna B ~ e 8  n n m a w  A ~ ~ ~ o ~ L , I I I ~ , &  





KycoqeK nma.  K ~ K C E L I  TeMnepaTypa n.r tan: leHm !!r.na B >>TOM 

c n y s a e ?  

230. I-la p u c .  54 ~ ~ ~ o o ' p i r r n e ~ r ~ , ~  r p n $ r z ~ n  a r r r H c c r n r o c r M  finnnc- 
HllR IILilpa 0'2 rC?MiIepa?yF)tT. ~ < ~ K M M  0 6 p a 3 0 ~  3 T M  J'FGqlklK11 I\?OT.j"l' 

6 b l ~ b  IlOI1YL;CIltI H a  OCIIOBtlHMM ~ ' ~ B @ * ~ K o B  3 K C l I ~ p ~ I M C l l  I d l l b H b I X  II;?CI- 

Tephi p e R J I h H O I ' 0  I'aaa, l 4 3 0 6 p c i ~ e ~ H b 1 X  H a  PUC. 5 3  n n H  j'l-JIeKXCrl0- 
T ~ I ?  E O C T ~ O U T ~  r p a $ ~ r ~  : j a n u c a M o c T t r  n a L n e H u a  napon y r n e x n c J r o r L 1  

0 or T e M n e p a T y p b r  B n t r a n a s o r r e  OT 13,1 no 48.1 C (CM. put. 5 3 )  
n p n  H a r p e B a H n n  6 K r  yrneKxcnoTbI, ~ t l x o n u m e f i r . s  B C T B J I ~ H O M  

6 a n n o ~ e  o 6 a e ~ o ~  54 n. 

P n c .  54 

240. I l n o ~ ~ o c r b  f a n a m r r o r o  ~oaayxa,  Haxonmerocs B Ka- 
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