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E a m b 1 ~ n  M e x a w s e c K w m  x a y c u c T e p n c m i c a M x  M a T e p u a n a ,  ouetimamuw- 
MW ei-o c o n p o r m n e l r w e  pa3pyliremrn npn y n a p H o M  H a r p y m e H u u ,  nsnrrmrcs pa6o~a 
ympa nnw ynapnas B H ~ K O C ~ .  3m X Z ~ ~ K T ~ ~ H C T U K W  w r p a m T  6 0 n b ~ a  p o n b  npw 
OlIeHKe KilIeCTBa Mt?TaJInOB U C M a B O B  r E a B 9 b I M  o 6 p a 3 0 ~  ~ T a J I e f i  H HCIIOnb3)'lOTCff 

,wR RblRSlIeHWff CKTIOHHOCTU CTaJIU K XPYnKOMY Pa3PYIIIeHHH! W 0XIpen:AenCHliR 

T e M n e p a q y i o r o  w H T e p E a n a  xpymocm. O a r p e n e n ~ a ~ c ~  OHM npw y n a p H o M  w3rw6e 
a a u p e s a ? ~ r r o r o  oepassa ?la  M ~ R T H H K O R ~ I X  K o n p a x .  

M ~ U I T H H K O B ~ : ~  K G n e p  n p e p ~ a 3 ~ a l i e ~  nns pa3pymetinx o6pa3*ua, ceo60n~o 
nexeuero H a  ero onopax, T w x e n h i M  M a a T m K o M ,  n a n a r n u w M  n3 B n B e p e H H o r a  

30CTORKWI. M ~ R T H W K O H ~ I C  KOiIp51 W3TOTOBnRH)iCR no I'OCT 10708-76 U OCHOB- 

i i b l e  NX 1lal)ZMeTC)LL ROXXHbl COOlXeTCTBOBaTb T P ~ ~ O B ~ H W R M  rOCTa. no  KOHCT- 

F y K w  OHM pa3f lcnRKECR H a  KOIIpbl C IlepeMeHHblM 3allaCOM 3HeprHH C OnHHM 

MOIICTOM W KOXpbl C O n p e ~ e i I e K H b I M  3ZnaCOM 3HePTIM CO C M e H i i l M H  MOIIOTaMki. 

Kocep COCTOMT w 3  C T ~ H ~ I ,  ~ B Y X  noj IOK,  T R x e n O r O  M a f f m K a ,  3 a ~ p e m e ~ -  
H o r o  Ha PBCTRXCKSX w C B O ~ O ~ O  K a q a t e u e r o c R  H a  OCW, nonaemoii p a ~ b r ,  KOTOPYH) 

M O W 0  YCTmBBFHBaTb H a  ~ ~ ~ J T H w o G  BMCOTe. B B ~ ~ X H ~ H  WCTH paMb1 HMeeTCR 3a- 
qenva ~ J I R  y E e p m a s w R  M a m m i a  BO B ~ B ~ ~ ~ H H O M  noncixemn. H o ~ a e ~ ~ a x  pam, 
onepaamacs H a  xpanoawrca, no3sonse~ MeHRTb sanac 3~eprmm B npenenax OT 1 
no 39 KTC'M. fh0pb1 W R  0 6 p a 3 l I i i  BbIHeCeKb: Ha y r O n  = 17' GT ~ e p T u l c a J I b ~ 0 f i  

3CK. 

M ~ C C H B H ~ I ~ ~  MilRTHIUC KOnpi l  B HOPrlRTOM ( B ~ B ~ A ~ H H O M )  IIOnOXeHIiH 

06n;u~ae~ o n p e n s n e w i b r w  s a m c o ~  n o ~ e ~ ~ a r r b ~ o i i  3nepruw. Hpu nmemn M a m u -  

xa Iracn: 3~ep rmt  s a T p a r I H s a e r c s  H a  n e @ o p h ~ a l u r l o  tr pa3py~1eme o6pas1a, a r a c n  
pacuogyexs h-a n o n a e M  M a r T m x a  nocne ynapa. 3~aA 3aanac meprm M a m m a  no 
ynapa n K 3 M e p H B  cx.raJnuyHx;s y a c m  ee (no B b e o T e  nonacm nmmma nocne 



yaapaj, MOXHO noscswTaTb pa6o~y,  sa~pasemym aa n e $ o p ~ a w ~ o  a paspyuieawe 
06pa34a. C x e ~ a  peI,ric?pamH pa6o~b1 y8apa Ha KOIIP? npmeEeHa s 2  PWC. I.!. 

3a11ac 3EIeprHti WdRTIiliKa RJIR KOnpOB 3TOrO Tk4na paBeH = . pHf .  
M 3  CXeMbl TaKXe CXenyeT, s T 0  H, = H-  hz, me H = ( f - c o s ~ , ) ,  k,=I(f- ~^GsT), 

Torna H I  = ~ ( C O S  - cos d )  H E I- fl(&r-cn~ d )  . OCTITCK 3~eprnu  hax~mh:a  
nocne pa3pymeH~~ obpa3ua pj =Il l  (~cssr- mg), a pa6o~a ynapa K = E - E l  =Pl(mp-cosd), 
me ? - DeC MaHTHHKa, KiC (H); 2 - PaCCTORHWe OT OCX KP9aHMH GO 11eHTpZ 
'THXeCTU, M; H - BbICOTa IIORheMa l(t?ATpa TXXeCTH MBRTHUKa, M; n(. - P O j l  

non.sem m n ~ m ~ a  B ucxofi~oe n o n o x e ~ ~ e ;  J - yron c ~ m e ~ a  ~ a n ~ i r w u a  nocne 
p a 3 p y m e ~ ~ ~  o6pa3ua. 

3 ~ e p r m .  sa~pasexsafi Ha pd3p)wewie o6pa3qa, oTcwnIBaeTcH rfpn noMo- 
q n  cnemanbHoro ~ 3 ~ e p n ~ e n b H o r o  npucnoco6ne~wff (puc. 1.2) no mKar,e, rpanyd- 
p o n a ~ ~ o i l  B K ~ M  (4x1.  

 TO W31vlepHT€nbHOe np~ icnoco6ne~~e  COCTOWT W 3  JI.BF FOpli30HT%!bHblX 
nnaaoK: nnaHKn I ,  coem~emoi i  c a e p ~ ~ i l c a n b ~ o l  u a n o i i ,  n nnaHKn 3 ,  coennHeH- 
~ o i i  c y ~ a 3 a ~ e n e ~  2, KOTOpbie nepeMeuamTcR no TOHKOMY BepTuKanbHowy cTep- 
m m  c TpeHneM, nocTaTosHhIM am npeouc~nemx ero seca. Ha ocn ManinnIza Ha 
ClIellwanbHOM nOBOAKe yCTi3HOBneH POnHK 4 ,  npn YCTilHOBKe MaH'CHlfKa B HZi'ISnb- 

Hoe noaomeHne >TOT ponnK nonHuMaeT 6n~xaiizujrm K I+eMy ~ I ~ H K Y  I ,  a BMeCTe 
C ~ e i i  ii U!Kajry Ha BefiWWH).., npOITOp~OHaJlbIfyI0 BblCOTe nOn5ehl.r! iJeHTpa TRXe- 
cm MaaTHnKa. nocne cnycKa Marrrmllca, Korna OH npoiine~ sep~v,Kaxbnoe nono- 
xeme, p a n n ~  HaQiH3e.r nomuMan no BepTHKaJIK m a m y  3 n cnssaaaa~ii c seii 
y1:asa~enh 2 Ha sb~cor)., nponcpwoHanhr,ym 3 ~ e p r m ,  oc~a~mei icn  He nspacxo- 
~ O B ~ H H O ~ ~ .  Y ~ a . ~ a ~ e n b  ocTaeTcR B  TOM ri~noxcwin acnancmne Hannqun c~u i  Tpe- 
HHR w yKazbmaeT Ha Imane HCKOTOP~KI  nennwny, nponopmoH;urt.wym pas~rocni 
BbICOT XeHlPB T R X C C n i  MaRTHHKa UO W IIOcJlc Yn3p, T.e. II?OnCFIUIOHahHj?O pa- 
6 o ~ e ,  sa~gase~r~o i i  Ha paspyue~ne 06paua. 
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M ~ R I X U K O B M ~ ~  Konep 2130 KM-O,3 n p e m a 3 ~ a ~ e ~  nna H C ~ I T ~ H H I I  06~83-  
UOB H 3  MeTannoB H CJmaBOB Ha nB)J~onopHblii yilap~blii ~ 3 ~ 6  B COOTBeTCTBHH 
C rOCT 9454-78. OH C H ~ ~ S K ~ H  MaRTmKOM C HOMHHUtbHblM 3 ~ a q e m e ~  IlOTeH- 
1~WlbH0k 3HePrHM 150 ax (14,7 KrC. M) H ~OlIO~HHSenbHbIMU HaKnWKahUi, 
~ 0 3 B O ~ I I l o l U U h l U  YBell3iWTb HOMUHWlbHOe 3HaYeHHe I ! o T ~ H U , U ~ ~ H O ~  3HePTHH MBRT- 

HHKa 20 300 (29,4 K~c.M). 
Konep K;LK ~ ~ 1 1 b l ~ a ~ e f l b ~ b 1 ~  KOMlTjIeKC COCTOH'T H 3  CneQyH)WliX OCHOBHMX 

mc~cii :  C O ~ C T B ~ H H O  Konpa, nynbTa, w+ponewraloueii M ~ I U K H ~ I  H M U K P O K ~ ~ K Y -  

nmopa. 3101 KoMnneKc I I O ~ B O ~ R ~ T  aBToMamlrecKn yewclpapoaam pesynb~a- 
Tbl H C ~ I T ~  0 6 p a 3 ~ 0 ~ .  CaM KOAep COCTOHT H 3  WCCHBHO~~ Y ~ T ~ H H O ~  OnOpbI C 

3aICpemeHHbIMU Ha Hefi C T O ~ ~ K ~ M H ,  MaRTHUKa, IlOil%eMHOt'O Y C ~ ~ O ~ I C T B ~  - IIHeBMO- 
mmiwuzpa H clpenbr, cnyxmeii  WIR 110q%e~a M ; L R ~ K ~ ,  T O P M O ~ ~  nnff OCT~HOBKH 

mafiemiff MammKa nocne pa3pylrrernx o6pasw, pbrsara nonaw 06pa3uo~, 6 n o ~ a  
u3MepeH7dr, m e i r r p o o 6 o p y n o s a ~ ~ ~  H n ~ e ~ ~ o o 6 0 p y n o s r u ~ R ,  nepenHero H 3 m e r o  
orpitweHHii. 

Onopa WIR oiipasrra pacnonmeaa T ~ K H M  o6pa30~ ,  YTO M ~ T H U K  ~ P O H ~ B O -  

WT )'nap no o 6 p a ~ y ,  HaXOARCb I3 BepTHKWlbHOM IIOflOXCeHUH. ~ H ~ P ~ H R ,  3alpa- 
Bemas Ha pa3pj11rreme ofipas~a, BbrcsewsaeTcR B w + p o ~ o i i  + o p ~ e  ~a 1aGno 
6 n o ~ a  H ~ M ~ ~ H H R  B fimoynm. l'nap~yio B R J K O C T ~  06pa3ua onpenenswr cornacHo 
rOCT 9454-78. 

IIopz-~~~ox pa6on1 Ha Konpe 2 130 KM Q,3 cneqylouwii. 
1. O u e m ~ e  o p ~ e m p 3 a o w y ~ )  pa6ory paspymemis HcnbrTbIsaeMoro ~6pa3-  

43 U H ~ C T P O ~ ~ T C  KOnep HZ c ~ o T R ~ T c T B ~ I ~ ! H ~  3alElC 3HeprHu MCtRlTLFlKB 150 HnH 
300 Ax. Ann 31oro O T K P O ~ ~ T C  nepemee orpameme n cmmire nnn saKpemTe 
na MaHrmiKe ~el%rpe W ~ K J I ~ K H .  Caenii~e m s n t a v  co clpenoii w 3 a ~ p o P ~ e  nepea- 
Hee H s m ~ e e  orpa.wieHns. 

2. llepeil ~ ~ n l o s e m e ~  Korrpa Bce nepelcnmrlare~m H T ~ M ~ J I ~ P ~ I  ~ C T ~ H L H O -  

BHTe H HCXonHoe n o n ~ x e m e :  Ha naHenH Konpa ~ y ~ 6 n e p  CTPEJIA - nonoxeme 
BBEPX, Ha C T O ~ ~ K ~  Konpa aBTOMaT CETb -- B nonoxeme BKJI, 3aITopHbrfi BeH- 
nina - B nonoxeme OTKPMTO, aasneme ~03p,yxa Ha MaHoMeTpc - Hynb. C~pena 
H MaRTHHK B HHMleM nOJ'lG.XeHIiH. 

3. O ~ ~ p o i i r e  3anop~biii BeHniJib Ha Kopnyce Konpa. Perynssopo~ nasne- 
HUR ycTadoBme no iMaHoMeTpy na w n p e  nasneme 0,351 MIIa, ec~m nonserueH 
MRTHHK H 8  300 ,&K wru 0,25 Mna,ecnu nowerueH ~ m m ~  Ha 150 Ax, npn   TOM 

clpena c MBIITUHKOM nonxtia nopp.qnc~ no ncxopporo nanoxeHns, onpefienseMoro 
peryJlHpphlbIM Y~OpoM Ka CTpeXe. 

4. ~ K ~ I O Y H T ~  asToMaT CETb - Ha rraHenn Korrpa nonxaa sarcpcncs curHans- 
B ~ R  naMnoIuca. 

5 .  Phlrlar6~ n0qaY.U o6pa3u0~ YCTaHOBHTe 06pa3eu Ha CllIOpbI KOnpa. 
6. BKJII~YHT~ 1).~6nep Ha OTCYeTHOM ~ C T ~ O ~ ~ C T B ~  KOnpa -Ha ~ a 6 n o  AOnx3IbI 

BblCBeTHTbCiI Qf+pbl "000.~''. 
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7. E I ~ T ~  Ha ICHOIIKY YDAp. npli 3T0M C ~ ~ ~ ~ T ~ I B ~ K I T  3 J I e K T p O M a ~ T b 1 ,  

y n e p m a m w e  M a s T m K .  M ~ H K K  nwaer, papymaeT o6paseu, n o m w m e x s  Ha 

~b~co ry ,  c o o m e r c m p u p  sanacy ero o c ~ a s ~ l s e i r c s  ~ H ~ P ~ H H ,  sines HW H npoctca- 
K m a e T  MHMO crpem~, e l c n m q m  M H x p o n e p e m m l r a T m ,  ~o~opb l i i  nonacT c m m  
~2 oTKnroqeIme ~ ~ ~ K T P O M ~ ~ H U T O B .  Crpena noWamsaeT M~RTHUR H n o m m e T  
e r o  B m c x o n n o e  nonoxeme - ~ a m m w  IIOWOTOBneH K CneRyIOueMy H C I I ~ I T ~ H ) ,  

a H a  ~ a 6 n o  B b I c s e w s a e x s  sHaqeme pa6on1 pa3pperns. 
npu H C ~ I T ~ H U H  c n e w u e r o  o6pa3ua K s a @ ~ ~ c u p o s ; u m o i i  pmee p a c o r e  

pa3pylueHm no6asnsexs pa6o~a p a 3 p y r u e H m  oqepemoro 06pasua. 

IIOBEPK4 MAHTHHKOBMX KOWOB 

~ P H  flOBepKe K O n p a  ROnXHbI  BIT^ BbIIIGJIHeH51 cne,rJyIcuee O n e p w :  
BHelrwrk OCMOTP; 
onpo60same; 
o n p e n e n e m e  p a m e p o n  Hoxa M a R m i K a  H onop Konpa; 
o n p e n e n e r n e  oTKnoHeIw OT ropn30~~amnocm nonoxem onop B Ha- 

npaBlIennn OCH o6pa3w; 
o n p e n e n e r n e  HenepnewnKynapHwm BOKOB~IX n o ~ e p ~ n w . ~ e i i  M o n o T a  

OTHOCHTeJIlIIO B ~ ~ T H K ~ J I ~ H o ~ ~  H ~ o P U ~ O H T ~ J I ~ H O ~ ~  I IOBCPXHOCT~~~ OIIOPbI; 

onpeneneane paccTosrna MexW onopam; 
onpenenerne pm~ccm paccTosHm OT OCH Kamrns M a s T m K a  40 cepenm1 

o 6 p a 3 w  H OT ocu KalraHHs no cepe)mibI KPOMKH ~0x0; 

onpeneneme HenapannenbHocm 6 o ~ o ~ b r x  nosepx~ocreii MonoTa Maslmi- 
Ka OTHOCHTeJTbHO IUIOCKOCTH eTO KaUHXR; 

o n p e u e n e r n e  oceBoro n m @ ~ a  a n  MaXlXHKa; 

o n p e n e n e m e  c~opwm DmeHul i  M a n r i Y a  B MoMeHT ympa; 
o n p e n e n e r n e  ~ ~ ~ H O C T H  Memy paccToamieM OT OCH K a m s  J W R ~ K B  410 

cepenHHa1 o 6 p a s u a  H paccrosHneM OT ocu K a l m n  no uempa yaapa; 
o n p e n e n e r n e  nep ; rona  nonHoro K O ~ ~ ~ ~ H H R  msrima H KoJlmecma noq- 

H ~ K  ~ o n e 6 a n n i i ;  
onpeneneHne o r n o c ~ ~ e n a ~ o i i  norpemocm n o ~ a 3 a r 1 H i i  Konpa no mKiLTle. 

~ P H  npOBeneHHH BHemero OCMOTpa ROJIXIIO 6 b 1 ~ b  yc.TaHOBnCH0: COOT- 

seTcFiBHe KonpOB ~ p e 6 0 s ~ s ~  1'K'r 10708-76 B WCTU BHelrmsrG B-W9, KCM- 

IlJleKTHOCTH, MBPKHPOEKH, I ~ O K ~ ~ I T ~ ;  OTCYTCTBHe Hi nOBePXHOCIli KOIIpOB 

M e x m s e c K n x  H K O ~ P O ~ A O H H ~ I X  n o a p e x q e t r w i i ;  nno-cHoe n p m e r a H w e  ~ O ~ H X H ~ I X  

o n o p  K OEOPH~IM ~ O C K O C T I ~ M  H Haaemoe K p e n n e r n e  w x  Ha Kopnyce s a m r r m b I M H  
6 0 . r l ~ a ~ ~ ;  HiInHqHe H a  K O n p e  llIKanhl C WTKO HaHeCeHIibiMH UJi@pahlM I1 H a m -  

CRMH. 

O I I ~ O ~ O B ~ H U ~  Iconpa  IIpOS9LUlT IIpH XGJIOCTOM PeXHMe, IIpH 3TOM KCJIIFbI 

~ o n m b ~  y A o B n e m o p I i r b  Cne i l y loWIM ~ p e 6 o a a m s h . r :  



M o n o T  ~ o n x e ~  6 b r r b  H w e X H O  6e3 n m a ~ o n  s a ~ p e r r n e ~  K noABeCKe nnn K 

L U T W e ,  MaRTHHK ROJlXeH n O m M a T a C R  H a  3UWHHyKl Bb1COr)r WIaBHO, 

n p e n o x p a m T e n b H o e  yclpoiicmo ,~~OJIXHO H q t e m o  s a n ~ p a n  c n y c K o B o e  

~ c ~ ~ o ~ ~ c T B o  n p H  nOAHRTOM MaRTHHKe, M R T H U K  AOJIXeH JIerKO O C B O ~ O ) & ~ ~ ~ T ~ C R  

non n e i i c m ~ e ~  c n y c K o B o r o  npwcnoco6ne~m; 
y ~ o n p o ~  c s a n a c o ~  3 ~ e p r m  6oname 5 Krc .M (50 Ax)  nocne s s n e ~ a  

(06panroro XORa MRTHHKB) nOJI)KHO aBTOMaTl1YeCKH BKJIIOYaTbCR TOpM03HOe 

npacnoco6neme H m x m ~  ponxee o c T i u r a s n n s a T a c R ;  

y ~ a s a ~ e n a  crpenrcs, a T a K x e  i u K a n a  ( ~ o n p o ~  TUM MK-15 mu MK-30) 
~ O J I X H ~ I  JICI.KO n e p e m s i r a T a c R  w @ u ~ c ~ p o s a n c a  B n o w T o M  nonoxemw. 

P a s ~ e p b r  HOM M a R r n w K a  H onop K o n p a  noseprrm m w r e H u n p K y n e M ,  

y r n o M e p o M  c H ~ H H Y C O M  H P ~ H Y C ~ I M  u a 6 n 0 ~ 0 ~ .  
r 0 p ~ 3 0 1 1 ~ i i X b ~ o ~ T b  ~ C T ~ H O B K I I  onop K o n p a  a H a n p a s n e m s i  OCH o6pa3ua 

O l T p ~ e l I R I o T  pa.MXbIM f lOBHeM, yCTaHOBneHHb1Ivl Ha OnOpbI.  OTKXOH~HH~ OT TO- 

PH30HTalIbHOCTH H e  ,riOIIWHO npeBbIlUaTb 0,15 M M  H a  ATlHHe 100 MM. 

OTmo~ewte OT n e p n e m K y n R p H o c m  BOKOB~IX nosepxnocreji M c n o T a  

o m o c n r e J i b I i o  ~ e p m ~ a n h ~ o i i  H T 0 p H 3 0 i i ~ a n b ~ 0 i i  noaepx~oc~eii  o n o p b ~  o n p m e n m T  

nnsepolmoii n s ~ e k o i i ,  n O B e p O v l b I M  YrOJIbHUKOM. OHO H e  AOJI)KHO 6 b 1 ~ b  6onee 
O,.3 MM iIa W H ~  I00 MM. 

P a c c ~ o x ~ u e  M e m y  onopam npw p a s m m b l x  y c T m o B K a x  onop nonmo 
COOTBexTBOBa13 PaCCTORHLIRbi. pKa3aHHbIM H a  YCTilHOBOWhU I'OPH30HTaJIbHbIX 

tmcanax, H R O , ~ O  p e r y n n p o B a n c R  n npeaenax OT 40 no 120 MM ~ N I  k-onpo~ 
C 3andCOM ~ O T ~ ! H U ~ ~ J I ~ H O ~ ~  7HePTHH A 0  150 KTC-M. n 9 R e p ~ y  IIPOBOnRT WTaHTeH- 

W p K y n e M .  

P 2 3 ~ 0 c T b  hgt?X,lQ' PaCCTORHHehl OT OCH K B W I I R  MaR7HHKa H O T M ~ T K O ~  H a  

C e p e m l i e  H O X l  MiIRTHHKa H PXCTORHMBM OT OCH KaVaHUR MaRTHHKa A 0  Cepe- 
W.Hb1 KOHTPOnbHOrO 0 G p a 3 ~  H e  ROJIWcHd npeBb1IllaTb 1 M M  ( H ~ M ~ P R ~ T C R  U T m -  

TeHLWpKyileM mn  m T m r e H p e i i c ~ a c c o M ) .  

f j  e 1 1 a p a l I J I e n b ~ 0 ~ T b  ~ O K O B O ~ ~  nCB epXHOCTU MOJIO Ta MaRTHUKa OTHOCIITeJIb- 

HO WIOCKOCIM e r O  KdYaHHR H e  AOJJXHa IIpeBbIIllaTb 0 3  MM H a  W H e  300 MM 

( W ~ M ~ P R ~ T C R  UIWAKaTOPOM rI;ICOBOTO T U M  m10, KJIaCCa 0). 
&e30fi ~ I O Q T  CCH K I W H H R  MaRrHHKa H2 XOnXeH 6b11b 6onee 0,25 MM. OH 

H3MepRCTC5i HHJlJiKPTOPOM 'IICOEOTO T u n a ,  3 a K p e M e H H b I M  H a  CTaHHHe KOIIpa 

hf2IlUiTHok c~o i i~o i i  T a u ,  ~1f06b1 ~ 3 ~ e p ~ ~ e n h 1 1 b 1 k  CTepXeHb yIIHpi3JICR B ropes 
ocn h n R T . w u a .  Cke~oii n m b ~  o n p e n e n R a T ,  n e p e M e w R  O C ~  MaRTHnKa n e p n e w -  
KynX'pH9 WIOCKOCTU KalWIiUfi. 

C K O ~ O C T ~  D P X e H U R  MaRTHHKa R MOMeHT yaapa BbIWCrlRloT no @ p ~ y J I e  

u= d-q~(msy-coscr j, r c  ! -- y c K o p e m e  c u m 1  rmecm, M / c 2 ;  L - paccrorr- 
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HUe OT OCH KaWHHR MaRTHUKa A 0  C e p e M H b I  06pa34a, M; - EbIHOCa OAOp 

01 EepTKKalW, rpm.; d -- )Ton IIOLIlneMa MaRTHUKa, rp3,Q. 

P a c c ~ o ~ m e  L H ~ M ~ P R K I T  pynemoii K u r r m r e H w p K y r r e M .  Yron onpenenn- 
KIT YrJIOMePOM C HOHHYCOM. CKOPOCT~ RBHmeIMR MaRTHUKa E MOMeHT y R a p a  y 
KOIIPOB C H ~ H ~ O I I ~ I L I H M  3Ha'leHHeM 3aIIaCa I I O T ~ H U U ~ J I ~ H O ~  3HepTHH OT S,O a0 
250 KTCeM. (01 50 RO 2500 ax) n0Jl)KHa COCTaBlIflTb 5,o - 5,s M/C. 

P ~ ~ H O C T ~  M e m y  paCCTOJ?HHeM L OT OCH KaULaKHR MaRTHHKa DO CepenHHbI  

H O K i  H PaCCTORHWe 1 OT OCH K a U H H R  MaRTHUKa A 0  UeHTpa ynapa (lIPHBeJ(eIiHUL 

m H H a  M~RTHHKB) He ROJIXHa IIpeBblluaTb i1% OT PaCCTORHHR L . MaTeM2- 

TH'leCKOrO MaRTHKKa , H30XPOHHOTO C &%iHbIM @ ~ ~ H ~ ~ c K H M ,  IIOACWTbIBaKIT ;I0 

W p q n e  2 = - ' 7 ' , rae T - n e p ~ o n  non~oro  ~ o n e 6 a ~ m  ~ ~ ~ R T H I ( M :  a =  9.8 MiC2 p j ~ t o c r s s l .  BR onpenenemn n e p H o n a  nomoro ~ o n e 6 a ~ m  ~ e o 6  
X O m M O  OTKJIOHHTb WMaRTHHK I I ~ H ~ J I H ~ H T ~ J I ~ H o  H a  10' OT B e p T H K W ,  OTIlYCTMIHTb 

H, ~ Y C T H B  c e ~ ~ . ~ o ~ e p ,  o n p e n e n ~ ~ b  ~perwr,  ~ e o 6 x o ~ ~ o e  8 0 - . I 0 0  nonmx 
~one6amk.  

C n e ~ y e ~  T a K X e  HMeTb B BHAY, W O  YHCnO nOJlHblX ~one6amiii M a R l l W K a  

a0 IIoJXHO~ CCTBHOBKH, OTKJIOHeHHOrO H a  10' OT BePTUKZtJM H OTnyllleHHOrO iSnrr 
C B O ~ O ~ O ~ O  K a w n ,  nonmo 6 b r ~ b  He M e H e e  125. 3 ~ o  x a p a ~ ~ e p w y e ~  y c m e  
3aTRXKH I f O ~ l l H U K O B  H TpeHUe B nOnIJlHllHUKaX. 

O m o c ~ ~ e n b ~ y r o  norpemocra n o ~ a 3 a ~ ~ f i  K o n p a  no m e ,  %, r i o n c u ~ ~ b r -  

BamT no cpopqne: 
E, - E 

rne El - n a ~ 6 0 n b w e e  s ~ a ~ e m e  pa6orar nosepxehtoro nwana3o~a m u a m ;  E - 3c- 
nac 3~eprm MaRTHnKa NIR n o B e p R e M o r o  yrna nonaem, B b r s a c r r a m T  no 4 o p ~ y n e :  

E = RZ, ( c o s r  - cos 8 ) .  

3 f l e ~ b  R - PeaKIUIR OIIOpbI MaRTHHKa, 2, - PaCCTORHHf: OT OCH Ka9aHUX P.0 TOYKH 

OnOpbI, - )Ton BbIHOCa O n O p  O'T BepTHKaJIH (pan, IIOn KOTOPblM MaRTHUK 

BCTpeWeTCR C 06pa3uo~), 8 - n o I I e p ~ e M b 1 f i  )Toll XIOmeMa MaRTXHKa. 

Florpeuniocn n o ~ a 3 a l r ~ k  u K a n  y+~o6iio o n p e n e n H m ,  c p a n H n s a R  aenamry 
n e i i c m u ~ e n b ~ o r o  3a11aca s H e p r l u i  M a m H l r K a  B ~OPH30H'laJIbHOM n o n o m e m H  

K = R Z, c nacnop~~oi i ,  Ha OCHOB~HUA KOTOPOC~ n p o s e a e H s  r p w y n p o n K a  m l c a n b r .  

OnpeneJIeHHH 3 ~ 0 k  B W 4 U H b I  H ~ O ~ X O I U I M O  OTKnOHHTb MaRlTMK B 

~ O P H ~ O H T ~ J I ~ H O ~  nonoxeme H H e n o c p e n c m e m o  B ~ B ~ C H T ~  ero, o n e p e B  c e p e ~ ~ o i i  
YRapHOI'O HOXa Ha IIpH3hij', yCTaHOBJICHH)'l@ Ha W i K y  BeCOB, wIfi HCnOjIb3oB2Tb 

C n e W & l b H O e  np~~lI0~06lIine~lie RnH B3BelUXB3HUII, KOTOPOe ripWi3laeTCSI K KOIIpy.  

Flp~cncsco6neme COCTOHT H 3  IUIaHKH, CTanbHOI'O ipOCUKa, OQIMM KOHUOM 

s a K p e m e H H o r o  H a  m a l i l c e  n H M e w m e r o  KPKNOK Ha n p y r o M .  HPH n o M o W    TO TO 

n p ~ c n o c o 6 ~ t e ~ ~ ~  ~ e o 6 x o n n ~ o  W R T H A K  KOKIpa IIpHBeCTH B r O p H 3 0 H T U b H 9 e  n0J:O- 



xeme. ll~ramca noMellpelca non pacTmmaMH, Ha KOTOP~IX sa~pennera M~RTHUK, 

a TPOCHK n e p e ~ ~ ~ n r s a e r n ~  sepes p o m ~ ,  y~peru~en~brii B paMe, nomepmaro- 
ueii wmrnK B nojguxToM COCTORHHH. C noMoubm rpy30~, nomemmaeMbIx 
Ha Kame qmcma, MMTHUK sarneumsaerna B ropmoHTanbHoe nonoxeHne. Tpo- 
CKK OT I ~ Y I U I  K p o n ~ ~ y  nanxex HMen BepTHlcanaHoe nonoxeme. Haiine~iib~ii 
T ~ K H M  otipaso~ sec rpysa G., , y m i o x e ~ ~ b ~ f i  Ha paccromee no TOYKH nomeca 
poclaca 1; weT npou3seqeme G, Z, ' . nosrop~oe BssemaHue ~ ~ O ~ B O W I T ,  
HBMCHRR nmoxemie IUI~HKH (nponyc~a~  TPOCHK sepes p o n u ~  c npomBononox- 
HOG C T O P O I ~ ~ I ~ .  Bssemsame IIPOHBBORHTCII C IIOTpelUHOCTbH) n O  210 r. P~CCTOII- 
m e  L /j OT OCH K a w m  ~ R T H U K ~ ~  no pe6pa n p m ~ b ~  HIM pocuKa ~ s ~ e p a e r n l ~  
JTHHC~~KO~~ c I~orpemoclam no 0,s MM. 

Cpemee a p u + ~ e ~ m e c ~ o e  pesynara~o~ myx HsuepeHldi npHmMaexv 
3a neiicmtrrenb~brii sanac 3 ~ e p r m  uaamKa K : 

HorO sanaca 3 ~ e p m  MaRmKa (y~asbx~aernfi Ha ~onpe)  h j e e  seM Ha +I% , O ~ E  
me Haiiaexmoii BC-XY OT nacnopmfi xapaKTepwyer norperrnrocla no~ma- 
W ~ I  KbITpa. 

METOW Y&iPHblX ~ ~ A H H ~  METAMOB 

ynap~b~e  HCnbITaHHH. MeTanJIOB nPOBOWT It0 rOCT 9454-78. M ~ T o ~  OCHOB~H 

Ha p3pyUIeHwr 0 6 ~ ~ 3 ~  C KOH~eHTJlaTOpOM nOCep2p,UHe O W M  mapOM MaRTHHKa 
Koqa. KOHW~ 0 6 p a 3 ~  pacnanaramr Ha onopax. B pe3ynarare ucrmr~a~m onpe- 
ammr nanHym parjoly, s a ~ p a l ~ e ~ ~ y ~ o  npu ynape (pa6o~y yaapa) K m ynap- 
HyIO BIISKOCTb KG . n0n ynap~oii BR3KOCTbm CnenyeT IIOHHhUTb pa6o~y ynapa, 
onrecemiyto K ~a ' l i l~~h~oi i  nnoua,t~,~ nonepeworc cerema 06pa3m B Mecre KOH- 

seurpsropa. 
rOCT lIpe,QyCM&TpHsaeT BO3MOXCHOCTb HCnOlJb30BaHWl 20 lHnOB o6pa3 

 OR, p a 3 m m u w ~ ~ a  pawepami, rny6moii H +op~oii  ~a,qpesa (puc. 13 -1.5, 
ra6.7. 1.1). Hali6onbluee pacnpocrparreme B CCCP nonpaer ucnbirmie o6pasua 
11 ~lirra, ~oroparii npmar B Kaqecme ocHoBHoro (06paseu Mapm -- V) BO MHorliX 
crpa~ax -pa. flonyc~aelcrr ncmrrbrsan 06pa3w u 6e3 ~anpe3a. PHCKH Ha no- 
BepXHOCTJi K9HUeHlyaTOpOB BWOB U H V , BURHMbIe 6e3 npHMeHeHHII pelJWU- 
T P J I ~ H ~ X X  cpencm, He nonycKamrcn. Kon~~earparop Bnna T ( r p e m a )  nonywmr 
R Bl?pMHe Ha¶UlbHOTO Mpesa  npH JMKJIWleCKOM ~3ru6e 06pa3ua B 0 ~ 0 8  
IXXXKOCTU. PHCJIO WKnOB, H ~ O ~ X O X H M O C  WlI IiOJlj'YeIIWI TPel4UH SaRa!UiOTO 

pamepa, nonmo 6brrb He Menee 3000. Oclaror~a~ii nporu6 Ha ~ce i i  m s e  06- 
pasqa, o6pasoaaawsiiicx npH Hmecem TpeUrHt.1 Ha obpasw c KoHueirTparo- 
~ o M T ,  HB ROJDKeH fipeBbnUala 0.25 MM WlII 06pa3~(0~ ~ & ~ ' I U H O ~  55 MM. 



PHC. 1 . 4 . 0 6 ~ 0 e ~  C KOHUWTpaTOpoM 

BWV 

Hepen H~WUIOM u c n a r ~ m i i  ~ e o 6 x o ~ ~ ~ o  rrpoaepen nonoxemie y ~ a ,  qa~enn 
pa6ora1 npH CBO~O)WOM naJlemH MaXTHHKa. YKa3aTz~lb pa6orar nOKKeH nOKa3bK- 
Ban "H~JIII" C OTMOHeHHeM a0 0,570 01 M ~ K C H M ~ J I ~ ~ I O ~  3HePTHH ynapa MI1BTHH- 

Ka, HO He 6onee 1 (0,l) A x  (K~c 'M) .  M ~ K C H M ~ J ~ ~ H ~ R  3 ~ e p r m  g a p a  m m n K a  
n o m a  6b1~b T ~ K O H ,  sro[ibl 3HaseHHe pa6on1 ynapa coc~aanmo He MeHee 1% 
H He k n e e  8Wo OT Ma~cmanb~oi i  3HePTHH ynapa npmMemeMoro M M T I U ~ K B .  

llpu npoReneHHm ~ c m ~ r a m i i  o6paseu nonxeH caodo~wo nexam 
Ha onopax KOnpa. Y C T ~ H O B K ~  o6pasua IlpOH3BOnHTCR C n3MOUbH) I I I S L ~ X O H B ,  o6e- 
CnetIHBmuero CmMeTpuwoe pacnonoxeme Kotruemparopa omocHTemHo 
onop c norpernocraw He 6onee 0,5 MM. 

Mcnarrame nonmo npo~om-mca npu ynape wumHKa co CTOPOH~I, 
nponi~ononoxaioii KoHueHTparopy, B ~ O C K O C T H  ero cahmrelpm. Fa601y ynapa 
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o n p e n e n x i o T  no r r r K a n e  MRrnHKoeoro Konpa. 3a  o ~ o ~ w a ~ e n a ~ b r f i  p e s y n a ~ a ~  
HcrrbrTaHUa IIPHHHMaioT pa6or)) y A a p 2  H n H  YAapHylo  iW3KOCl5 AnR 0 5 p a 3 ~ 0 ~  (. 

KonL~cHTpaTopam BmOE U H V H yEapeylo BRJKOCTI, AJlX 06pa31108 C KOH- 

geHryaTopoM Bwa T . Pa6ory yaapa 0 6 0 3 ~ a q a m ~  P B y w  ~ Y K B ~ M H  ( kV , KV 
mn KT ) H U I I ~ F ~ M I I .  nepsaa 6 y ~ s a  K - cHmon p a 6 o ~ b r  yuzpa, B T O P ~  6 y ~ -  
Ha U , V HjM T - BUAa KOHQCHTpaTOpa. r I ~ ~ J ! t ? ~ y l o ~ e  l i .M@~bl 0603iiar1aIO~ 

M a K C H M a n l i H p  3HeprHB j'napa M a R m H K a ,  r n y 6 m y  KOHUeHTpZTOpa H JllUpliHy 
06pasw. Uir+par H e  y ~ a s a m a r o ~  npH o n p e n e n e m a  p a 6 a ~ b r  yuapa Ha Konpe c 
m ~ c u ~ a n a ~ a i i  s ~ e p r ~ e i i  ynapa u a a r r m a  300 (30) Am ( K ~ c - M )  npn r r r y 6 w e  
h - o ~ u c ~ ~ p a ~ o y a  2 MM mx K O H ~ ~ H T ~ ~ T O ~ O B  RWOB CT H V H 3 MM nza KoHuenTpa- 
Topa am2 T H Lmipme otipasw 10 MM (06pa~mr 1 , 1 1 ,  I 5  I U ~ O B ) .  

Y n a p ~ p  s smoc~b  0 6 0 3 ~ a r l a r o ~  colrerameu BYKB H m @ p .  nepsh~e me 
~ Y K B ~ I  KC o 6 o s ~ a q a m r  C W B O J I  ~ A ~ ~ H O U  BRSKOCTH, TPeTbR 6 ~ ~ 8 2  - R H a  KOH- 

searpampa; nepsafl m @ p a  - MaKcnrwanbHym 3 ~ e p r ~ 1 0  ynapa M a R m K a ,  BTO- 

pax - r n f i ~ f i y  KOHQ€HSpaTOpa H T P T b l  - llUiPHHY 06pa3u.a.  &i+pbl He yKa3LI- 
sarurcx nnx 0 6 p a 3 u o ~  mna I 1 I H 15. 

H a n p ~ ~ e p :  KCT +lo' I 5 0 / 3 / 7 , 5  - ynapRm B R ~ K O C T L ,  onyenenemax 
Ha c 6 p u r r e  c K G H I I ~ H T ~ T O P O M  Bwa T npn T e r n n e p a r y p e  + I  OOOC. M a ~ c m m ~ ~ h -  
Hax aneprm ynapa hran~nn~-a iSO Ax ( I  S KTC. M). rnyfiuna KonqenpaTopa 3 MM, 

m p m a  06pa3w 7,5 MM. 

1 3  



.r I ~rnnaxornrdu a enanaandu o~odoron mdo@ '1mml1¶33~ auonor 
-oh a roreaq3wec aohcedgo mmrm3~ ~e~eldcad H a1QIIHetl a1amox3~ 

1 1 

. (1' 1 a~~axomdn) (. n31n.3~~) 
2 

? 
n/xn (1) 01 aaHan 3~ Hnnahenc !id11 ( n3/w.m1) n!xn (10'0) z 10 on n ( n3,n.u~) n/xn (1) 01 aauog jx mmahmc Hk (zv~~p.3~x) 

z 
z n/q (1 coS 1 on namau~l(dno 3 UOYOIO~I~ a ~W~I~~HUE~ 3)1 amahEnc 

-n3 ~00'cj aarroy) an o~wmrmraci~ 
-on 3 9.1 -3~d ea gonnaUaendu 'anax:, ou ~.ZIW~H oJa aumu mcedgo enouca 
mmnxdarron en L aaHan an nannahmd 2 a3dad3 xamahluno o~ntno~ou 3 

gon~adanc~ ' dy %dore&nahnox gomghn @on1ah3ed si WJ SW'O aamg a~ ol-3 

-omad~ou 3 KHHeIIW3U On gomadancu ' CH F0103198 gOHUOU Ilh)Kan ~30~~ed 
nen rormianaduo LH annahenc 1 emE nodoreknatIHon 3 rrohcedgo b-Q' 

'~nd@m ganiehenc ~odora on nM s 
aarrog ehcedgo awdm ~du r0111u~Adno ' (n3) 'n 'mcedgo emdm mnnmen 

0 - S[ ' (n3) n '~?I~~edgo m3Eh gahoged eLO3iqS.l mHmEheH - LH n39tlg ' *jH = s 
auhdo@ ou mna~u3~h1.1a '( n3) n 'edoredr~ahnox ar3an a meedgo Hmiaha3 

z o~omadauou ~nouu mnpuehen -' 0s : (n.31~) ~(n %deM erogd - 2 anJ 
0 

' L=31 >! 
:auhdo@ on ~ornu~m~qrr' (Zn3,b.3~~) ,z~~/q 'm uwxe11(1 &dan,( 



2. Ilposecm onpo6ona~ne ~ o r r p o ~  Ha xonocmrx p e m m x  (6e3 o6pa3w). 
3. Onpenewn MeqonorwrecKne napaMeTpLI oproro MarrTmKoBoro KOZ- 

pa, wcnonasy~ CooTsexmymme mcpyMeHni H rrpncnoco6nem~. Peoyna~am 
~3Mepemik BHeCni B nPOTOKOn IIOBePKH M ~ R ~ l K O B O ~ O  KOnpa ( I ! p ~ n ~ ~ e l M e  1 .I). 
Cnenan B ~ I B O E  o B O ~ M O ~ O C T I I  wcrronb301)a~~~ n o s e p x e ~ o r . ~  Konpa ANI Me.=- 
HHWCKHX u c m ~ ~ a ~ n i i  YR;LpHbIX 06pa3uo~. 

4. O 6 ~ e p n n  o6paseu ansi ynapmrx K C I I ~ I T ~ H M ~ ~  n ~ C T ~ H O B E T ~  ero mn. 
5. kIcIIb1TaTb o6paseu li OIIpeAelII3Tb ero yAapHyI0 BR3KOZTb. Pe3yJIbla~b1 

W C I I ~ I T ~ ~ I H ~ ~  BHeCTH B IIpOTOKOll HCIIbITaHlW Ha y~apHb1h w3rn6 ( I I ~ H I I O K ~ H H ~  No 1 2 ) .  

pe3ynbTaTbI IIODepKH MaRTHHKOEOrO K'Onpa MK-30, BbIBopbr 0 ItpHrO~O- 
cm ero WR htexmsecKnx ncmr~amk,  @ o p ~ y ,  pas~epbl n mmr ncmrTambrx 
o S p a 3 ~ 0 ~ ,  pesynhranr nx ncmrTruarR. 

1. r m T  10708-76.Konpb1 MaRTHHKOBbIe. T e x m ~ e c ~ u e  YCIIOBltS. 

2. rOCT 8.264-77. Ko~rpar MRTHHKOBbIe. Me~omr H CpeUCTBa IIOBepKH. 
3. TOCT 9454.78. M e ~ m n r ,  M e m ~  wcmr~atui~ H a  y ~ a p ~ a r i i  n3m6 I I ~ H  

no~nxe~voi i ,  K O M H ~ T H O ~  n nonbmen~ofi TeMnepaTypaX. 
4. @ p m ~ a ~  H . 6 .  M e x a m r e c ~ ~ e  c~oi'icma MixaJmCB. T. 1.  M.: M a u ~ r o -  

cpoemie, 1974, c. 160-170. 



WOTOKOJI 
ITOBEPKM MAHT~KOBOTO KOIIPA 

1 .  Coo.mercra~e Konpa TemXK3iM T ~ ~ ~ O B ~ R M ,  npowneHHblM Bnelu- 
HMM OCMOVOM 

2. Pesyllarans noeeplca p a s ~ e p o e  3 n e ~ e ~ r o s  Konpa 
3.  norepa 3HepTHH npa C B O ~ O ~ O M  KaQHHH MaRTHHKa 
I. O n i o c u r ~ ~ a ~  rorpermocra n o ~ a s a m i  Konpa no lirKane 

- 
5. Hm6anbme 3XaqeHHe ~ o T ~ H U ~ I ~ J I ~ H O %  3Heprm MaRTHUKa Konpa 





lion ~ p ~ m s e c ~ o f i  ~ e ~ n e p a ~ y p o i i  xpymocm T nomMaeTcrr TeMnepa- 
K 

Typa, npu ~ o ~ o p o i i  ~ P O H C X O ~ T  H ~ M ~ H ~ H H ~  xapaKTepa paspyruemrr MaTepHarra 
OT x p y n ~ o r o  K B R ~ K O M Y .  Ona onpenensercrr no weprm. s a ~ p a s m a e ~ o i i  Ha 
pa3pylueme, B Kasecme no~a3a~enrr K O T O P O ~ ~  npImHMaeTcrr y n a p ~ m  B R ~ K O C ~ ,  
H no s m y  iisnom 0 6 p a 3 ~ 0 ~ ,  B KasecTse n o ~ a 3 a ~ e n ~  KoToporo npmwMaelcrr 
nonrr sxslcoii coc~asnrrmruefi B WmoMe m 3 ~ a u e x ~ e  nonepeworo pacmipemrr 
o6pa3w 6 3 o ~ e  ~ 3 n o ~ a .  B Kauecme norpamwarx a e m w  nplaMMaeTcrr onpe- 
n e x e ~ ~ b l i i  ypose~a  y ~ a p ~ o i i  BR~KOCTH MaTepHana, sa~ucrrueii OT rrpenena TeKy- 
YeCm MarepHana, WIK HaJIHWe 50% B I I ~ K O ~ ~  (xpyIIK0fi) @3bl B H3nOMe !I0 lUI0- 

warn. 
X a p a ~ ~ e p ~ c i ~ ~ a  TK - KpHTwiecKarr TeMIIepaTypa xpymocm. C o ~ ~ e c n r n  

C KPBTHBBCKHM KO~@$HIU~~HTOM KRT€HCHDHOCTM I I I ~ ~ I I ~ H X ~ H H ~ ~  (BII~KOCTL pd3Pr- 
uemtn) K~~ H npenenoM reK)niecnr R~ Hcnonaryercrr mrr pacuera Ha conpoms- 

F0 2 
JIeXHH XPYITKOhTj pi33pyuLeHHH) ~ Z ~ M ~ H T O B  O ~ O P Y ~ O B ~ ~ H H X  H TPY~OIIPOBO~OB .43Y 
Ha CTWHH IIPOeKTIIPOBal-EiR AjlR BCeX peXHMOB 3KCIL!?yaTaUK&i, BKJIIO'UX HOPMLTb- 
Hbre ycnosm 3Kcmyaramli (HY3), Hapyrucme H O ~ W J I ~ H ~ I X  ycno~wfi sKcnnya- 
r a m  (HHY31, a ~ a p a f m l e  caTyamH (AC) , rmpdsmsecKlie ( w e ~ ~ a m s e c ~ ~ e )  
HCIIblTahllR. 

H ~ M ~ H ~ H H c  C B O ~ ~ C T R  hWTepHalXd B IIpOUeCCe 3KClUIyaTaL(HM )'QiTblsaIOT 
BBeAeHHeM B' paClIeT CnBHrOB K P H T H ~ ~ C K O &  TeMlleparflbI XI)YIIKOCITi BCjlenCTBHe 
pas~mwblx ~ 0 3 n e i i c ~ ~ ~ i i  B rrpogecce ~ K C I L T I ~ ~ T ~ ~ W H .  

Pacse~  Ha conpomncwae x p y m o q  paspyruemtm c wcnona30~a~we~  
XapmTepHcmKH 3 a ~ n m ~ a e ~ c r r  B CnenymueM. 

C o i r p ~ m n e m e  xpyrucoq pa3pyruemm cwTaeTcrr 06ecneserma1~, ecxw 
mrr s b 1 6 p a ~ ~ o r o  vacsemoro n e a s ~ ~ a  B s w e  TpeuMHaI a paccuaTpmaeMoM pe- 
M¶Me 3KCIIJIYaTaLWi BbinOTiHUeTCR yCnO3He: 



rge [ K j  7 -- JJOrryCKaeMOe 3HalleHHe K O ~ @ @ H L U ~ ~ H T ~  HHTeHCHBHOCTH H ~ I I ~ R X ~ H H ~ .  

kime~c i y ~ a 3 ~ 1 ~ a e ~ ,  l r r o  n o n y c K a e M o e  s~aseme K O - H ~ ~ H T ~  KHEHCHBHO- 

CTK ~anpmeHHii B ~ I ~ H ~ ~ I O T  P ~ ~ ~ I H Y H ~ I M  B ~~BHCHMOCTZI OT pacanioro cnywx: 
i = 1 - ma HY3, z = 2 - ms HHY3 H ycno~m wparjmsecxora (wesmm- 
sec~oro) u c m ~ ~ a r a ,  f = 3 p ~ w  AC. 

npu onpenenemm [ K, 7 ~ H ~ Y ~ H H R  M m e ~ c a  ~ e i i r p o ~ o ~  F H T e m e p a -  

TypbI T IIPHHHM&OT PaBHbIMEl UX 3HaseHHRM B T o m e ,  C O O T B ~ X ~ ~ I O U ~ ~ ~ ~  ~ m 6 0 n b -  

llleii rJ'Q6UHe Bb16paHHoth p a ~ ~ e m 0 E  TpeIL[HHbI. 

Pacse~  Ha conpornanerne xpymcoq pa3pymemm ~omiaro H e  I I P O H ~ B O ~ H T ~  

mff  3lleMeHTOB KOIICT~YY@, He llOJ33ePI'aH!uMXCR H ~ ~ ~ T ~ o H H o M ~  o 6 n j n r e m m  

( H ~ H  nome rammxca o 6 n ~ e m m  npn T e m e p a r y p a x  250+350'~ no M m e ~ c a  
H e  6onee 10'2 ~ e i i ~ . / M ~  npn E >/ 0.5 M ~ B J  mu: 

3nCMeHl51 KOHCTPYKUJiU H3TOTOBIIeHbI H 3  K O ~ P O ~ H O H H O C T O ~ K U X  CTa- 

neii a y c T e m n i o r o  macca mu w e m m  cmaao~;  
MaTepHUIbI 3neMeHTOB KOHCTPYKU@, BKIIIO'lrZR CBaFHaIe  COeXStHeHtZII, 

2 
HMemT npenen T e K p e c m  n p H  T e M n e p a T y p e  2 0 ' ~  MeHee 300 Mlla (30 ~ C / M M  ) , 
a T o n u m a  cTeHKH 3 n e ~ e ~ ~ a  K O H C - p y ~ m  c o c T m m e T  H e  6mee 25  hi^; 

MaTepKanbr 3 n e ~ e m o ~  K O H C T ~ ~ K ~ ~ ~ ,  (BKIIIO~~R c B a p H b I e  c c l e w e ~ w r ) ,  

HMemT npznen T e K y e c m  n p ~  T e m e p a r y p e  20% smee  600 Mlla (60 K ~ C / M F U ! ~ ~ ) ,  

a TOnIlMHa CTeHKH 3JleMeHTd K O H C T P Y K W  COCTaBXReT H e  6onee 16 MM; 
T o n u m a  c T e H K n  p a c c m T p m a e M o r o  meMeI;.ra K O H C T ~ ~ K -  S yzorr- 

, JJonyc~ae~b~e 3 ~ a s e m ~  K O ~ + H U H ~ H T ~  H H T e H c m H w n i  ~ a n p m e r n i i  3a- 
swcm OT npusenemoir T e M n e p a  r y p b r  ( T- TK ) H pacsemoro cnyuaa. ~ ~ B H C H M O -  

CTll [K, [T- TR ] IlOlIyUK)T KBK 0r~6amluym D y X  KPUBbIX, O I l p e ~ e J I R P M b I X  

IIO HCXORHO~ T e ~ n e p a ~ y p H o k  3aBHCHMWTH KdC . Ompfy H3 3 W  KPIMbLX IIOJly- 

u a m ~  n e n e H l i e M  o p m H a T  ~ c x o i ~ ~ o i i  ~pmoii  H a  KO~+@HILHCHT sanaca npowocnr 



LL?s vnpenenemx ~ C ~ U T H ~ I ~ C K O ~ ~  TermeparypaI xpymmm 7'' ( TKO - 
mm MaTepHa.Ti3 a ucxou~ord COCTORHHH) npoR0m-R H C I I ~ I T ~ H W R  HB ynap~brii n 3 r ~ 6  
110 I ' O a  9454-78 06pazuon n THna C V O ~ P ~ ~ H ~ I M  Hmpe3OM B s b 1 6 p a ~ x o ~  NH- 

Tepuane Temeparyp. llpi ~ a m o A  TeMneparype nonxao wcrmr~~~aa~acs He MeHee 
3-x o6pa3uoa. Arrmp~yps finrr npo~eneln~s ~ c r m i ~ m i i  H rrpasma npoaenems 
H C ~ I T ~ H ~ ~  ~OFMLI CoomexmoBaTh rOCT 9454-78. 



Oxnarcn-e 06pa3uo~ ocyurecmnrrerrrr c noMomm m w o r o  mora 
(remeprypa KHII~HHII - 1%'~) nrm cMecam q ~ o r o  =om nmi cyxoro nL;ra 

c ~e3a~ep3amtu.eii n p ~  Tewreprype H C I ~ ~ I T B ~ R  H H ~ T O K C H M O ~ ~  -oc~K),  
m p m p  ~ T K ~ O B ~  c m p r o ~ ,  auemacim (remeparypa 3 8 ~ e p 3 8 t 1 ~ ~  Bgemm 
OKWO -90%). B .remeplypHoM lmrepnane OT -90' uo -196% oxnameme 
o6pasrroe ocyuecTBnrrerrR m p ~ n  mn~ucoro a30ra. Temepalypa d5pa3m ycm- 
namnmaerrsi c noMomm repmwpbr, 3aqe~axe~~o i i  B ~ o a r p o m ~ o ~  o6pruuc n 
nowilrae~oii B ~ p ~ o c r a r  c rrapmeii o6pa3uo~, npewnasenwut p,m ncmriuMR. 
r p w ~ l c a  repMoYlapb1 KOHlpcVlbHOrO 06pa3u.a OC~Cl'BJUIeTCR C A O h f O ~ ~  

repraoweva c norpe~unocnm, He npessolrmtueii &0,5'~. 
0 6 p a 3 ~ 1  JUIR ~cnbrraxd  npH n o m e - m s ~ t  rerureparypax cneAyer nt- 

CKOII~KO nepeoxnamn H ~ ~ W H T ~ C R  B c ~ a 6 m a m  rermeparypu. B 1a6n. 2.i 
npmeaenbl ~HBWHHR Temepaqpt nepeoxnmems o6pa3w B SBBHCHMWTH OT 

remeprypar H C ~ T ~ I W I .  IIocne H ~ W I ~ W H H R  n3 KpHocTaTa B Tmeme 3-5 c 
o6p3eu nomen 6brrb noMeruen ua onopbr Konpa H H C ~ T ~ H .  

T a 6 n u u a  2.1 
Tawneparypa nepeaxnmmeclnn H e e ~ a p s a  06pulp m s ~ c ~ m  

ar ratneparypm nclsrsrrrsn 
-__---___-- __-L_-_-_-----~- - -.-- --- ---- *_-_-- 

F 0 Tmnep~rypa ml=-m* =k -_ ----- ---- ---%!!! _w%-C--- --- -- I new:; ; nepew= 

-------- -- ------- -- - 
Or-60u~nrce - 
-60 no -40 - 
-40 Jlo+lO 
+30 no +ZOO 3-5 
+200 no +400 5-10 
+400 J ~ C  +500 10- 15 
-__-  ---- -_ -- ------------- -.--- 



~ Z P T H R  06pa3uo~ c K O H T ~ O J I ~ ~ I M  06pa3110~, E KOTOPOM 3 a ~ e ~ a ~ e ~ a  
repMonapa, nomllpercR B nem a Harpesaerrx no 3 w m o r 0  YPOBHR TeMnepalypbl 
c neperpeBoM no omouemm K Tt?MnepaType HCnbITaHHR. He06xonmo y 6 e m m c ~  
B C T ~ ~ W I H ~ ~ W H  TemepaIypbi. T e ~ n e p a ~ y p y  06pa3ua ycTaHaBmBamT c noMOwm 
TepMonapbI, saqe~anennoii B K O H ~ ~ ~ I I H ~ M  o6pasue. B ~ a 6 n .  2.1 y~a3aHb1 Teme- 
p a w a r  neperpewa o 6 p s m  B ~~BHCHMOCTH OT TeMnepaTypbl ero H C ~ T ~ H H I I .  06-  
pa3e9 nocne ~ 3 ~ n e q e m ~  ~3 new B Teqeme 3-5 c QonxeH 6b1~b noMeues Ha o n o  
pb1 KOQa H HClTbITaH. 

Te~nepaqy tmi i  HHTepBUI H~nb1~il~)lfi  AOJIXeH 6b1~b TaKHM, 9~06b1 B Her0 
06~3a~enbno sxoqwm ~ W H  (TK f lo), !TK 20), (TK 2 30) OC. ECw apses- 
mposowoe 3 ~ a r e m e  ~ p l i n r . r e c ~ o l  TeMnepaTypbl xpymocnr TK1 3 q a ~ e e  ~ s s e -  
cmo, AonycKaercr! n p o ~ o m m  HCII~IT~KHX T) miTepRane ~e~neparyp'?', - 10 < T< 
< (TK + 40) OC. B cnyuae. e c w  opHeHmpoBomoe 3 ~ a ~ m e  T , ~  3apa11ee H ~ H S -  

secmo, peh-olurer~ye~cx onpenermn snaseme y ~ a p ~ o i i  BR~KOCTH n p ~  20°C (KOM- 
~ a m o i i  ~emeparype)  n B S ~ B H C H M O C ~  OT nonyllemcjro npH sroii remeparype 
CIHB(I~HHR onpmenlrm HnTepBan nanb~eiillotx TeMnepTypmxx H C ~ I T ~ H H ~ .  n p ~  
nOJIHOCTbI0 BR3KOM H3JIOMe H BbICOKHX 3HaWHHIM yaap~oii BR3KOCIH IIPeWapH- 
TenbHoro o6pa3ua n~m~ei i r rnie  H C ~ T ~ H W I  cnenyel nposom?a I ~ H  nomxeHnbxx 
Temeparypax; npH nanaocmm xpymcoM n s n o ~ e  w HHJKHX 3~aqeminx ynapH0fi 
BR3KOCW - lIPH ~Oi3bIllIeHH61X TeMl'Iepa-aX; IlpH BR3KOXPynKOM H3nOMe - 
PaCllMpHTb TeMnepaTypHy'm 06nacn ~cnb1TaKHii KSK B o6nacm OTpHwTenbHbIX 
T2K H IIOnOXHTW.bHblX TeMnepaTyp. 

,&lR KaWOrO H 3  HIII6ITiWlIbIX o6pa3uo~ OnpnmTb YJI,apHp BR3KOCI5, 
BH~IC>O C O C T ~ J U I O L U ~  B mnoMe H nonepewoe pacuperne  06pasw. 

~'napHj'10 BR3KOCTb KcV OIIpeLlelZHTb KBK OfHOlJIeHHe pa6on1 pa3p)'lUe- 
H9R o6pa3ua ic m o u ~  H ~ T T + C ~ ' ~ ~ H H R  B 3o11e w p e 3 a :  



2 m e  S - nnouqana xpymcoii @sbr B HsnoMe, M (CM ) . x 
llonepewoe paclmpexne A b yaapeoro o6pa3ua npencrasmier co6oii 

oc laTowp ( n n a c l m e c ~ p )  ae@opmwm m rpam, npomorronomoii  Hau- 
pesy H ~ s ~ e p e ~ n y r o  B Harrpamemn ~aupesa,  K ~ K  nolcasiuro Ha p ~ c .  2.1. IIone- 
pewoe pacmpeHne ~6 orrpeaenmr no W p ~ y n e :  

PHC. 2.1. C x e ~ a  tnnoMa o6pa3na: 
1 - sona nanpesa; 2 - sona mnoMa; 
bo - LuxpHna o6pa3m; 2 - mny6~,- 

na n w p a a ;  k - aMcoTa o6pa3ua 

llorrepewoe pacumpeHHe orrpepennmr Ha nonosaHKax o6pa3uo~, pan- 
pylurismxcs nocne HcrmIrawn H3 ynapnb~ii ~ 3 r n 6 .  W 3 ~ e p e n ~ e  nonepe-moro 
pacmpemn n p 0 ~ 3 ~ e c r n  c ~ O M O U I ~ ~  mKpoMerpa c norpewocmm f0,Ol MAS. 

~ o c T ~ o H T ~  T ~ ~ @ H K H  TeMnepdfypHbIX ~ ~ B H C H M O C T ~ ~  ynaFJH0k BH3KOCTH, 
B I I ~ K O ~ ~  C O C T ~ B J I H ~ U ~ ~ U  B n3nr)~e  H nonepeworo pacunrpemff 06pa34a, npema- 
PHTeXbHO HaHeCR BCe 3KCllePWMeHTWIbHbIe PWJ'JlbrdTbI Ha rpd@lf~ .  r10nylreHHb~e 
~ P ~ ~ H K H  ( ~ p m h ~ e j  R B J I R ~ T C R  H C X O ~ O ~ ~  ~ ~ a o p ~ a m i e i i  Ann onpeaenemin K ~ H T H -  

uec~oii  TelrlrIepaTypbr xpymcocm mrepHana 
B KaWCTBe I Z ~ H M \ I ~ ( : K O ~ ~  TeMIIepaT)'phI XpjlifKOClH TK IIPHHHMaIOi' TehllIe- 

paTypy, )JJM K O T ~ P O ~ ~  RbII1OIIHRH)TCII CneRVK)Il5le YCjIOBHII: 

1) npu lemeparype T, cpep l reap~@~emsec~oe  snalremie yaapsoii BR~KQ. 
CTH ((nc pe3yJIbKlTaM HCllbITaHHR TpeX 06p 'd3~@~ IIpH Kam0fi ~ehlIIepaT)'pe) 
nonmo 6 ~ 1 ~ 5  He m x e  3~auemii, y ~ a 3 m b 1 x  B ~ a 6 n .  2.2, a m m m b H b : e  3 ~ a -  
rl.etrwH J'uap~ok BR3KOCM - He HHIKt: 70% ~HBW:M~~,  YKLV38HHbIX R ~ a 6 n .  2.2; 

2 j npH rebxncparype j?', + 30) OC c p e z ~ e a p ~ @ ~ e l ~ u e c ~ o e  snawHne 
yJlap~0ii BR'iKOCTH ROnXHO 6blTb He HHICB 3HaqeHHk, YKil3aHHbIX R ~ a 6 n .  23 ,  
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-------- -- ---- - - ----- --- 
fipenen T e K y u e c m  M s T e p e a n a  cpa ~ o ' c ,  MIIa 

2 
(WC/MM ) 

- - - - - - - - - - - - -. -. . -- - -. - - - - - - - - - - - - - - - - - 
DC 301  (3 1) B K l l i C V H T e M O  

CBblUIe 3 W  (3 1) 4G2 (4 1) BKJIWJUTeJTbHG 

CEiblLlie 402 (41) ZO 543 ( 5 6 )  d K ~ ' i U T e x b r l 0  

CBtlII le  549 ( 5 6 )  no ti87 (70) B K J l K ' W e ~ O  

MXHMMa~3HbI~ SHa'leHHR ynap~iofi BR3KOCTK - He iMXe 7%, YKa3WIHblX B 

~ a 6 n .  2.3, MLltZfMaJlhHOe 3XaYeHUe B I I ~ K O ~  C O C T ~ B ~ ~ E I H ) U C ~ ~  B MJIOMe - HC HH- 

x e  50%. 
E c n ~  Ha OZOM ~3 HcaIrambIx o6pa3qo~ :Ie 6 y n e ~  yGosneT6opRThcn 

rtaKoe ~ 1 ~ 6 0  ~3 ycnoa~fi, y~a3am1.1~ Bbnue B nn. ! w 2, DonycKaeTcs ngoseneHsr 
a c ~ b ~ ~ m w i i  eu(e rpex 06passos. nyh  TOM ITFK oIipene~renaw cooTneTcTsliR nony- 
s e m r x  pe3ylItTaTOB ~pe60rtaHHEI~ nn. 1 H 2 HCnOJIb3)'lOT iIoK'd3aHLUl A R i H  o6pas- 
UOB 34 MCKJIlOYeHUeM o6pe3qa, &la KOTOpOrO npH neFBOM KCIIbITaHUK 6b1nn !tony- 
sehm Hey~osnewopnTenimIe pesynb~am~. 

EcJIM npK nononHHTenbKbIx HCnbITlUtHRX XOTR 661 H$ OAHOkI o6pasqe 6ypJ'~ 
rrozpeab1 neyqosnemopHTenaHbIe n o ~ a 3 a ~ e m ,  TO sa Kps.msecKylo reMnepifTypy 
T, npnmMamr 6wxaiirrry~? 6onee BLICOKyiO TeMnepaTypy, npn ~ o ~ o p o i i  pesynb- 
ran1 uc f i~ ra ru~a  ynoBaemopRmT T ~ C ~ G B ~ ~ R M  nn. 1 s 2. 

~TPH O ~ H ~ P ~ X C C H W I  ~ e @ e l c ~ o n  B s m e  pmoalrx, paccnoe~~i i  w T.n. n wsno. 
Me 06pasr;a nonyixaelcn pesynbm~br ero ncw~~atrs i i  ncKniowTa A 3  P ~ C C M O T ~ C H U W  

H HCIIbITaTb 110~llfi o6paseq. 
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1. ilo W ~ R ~ C T H O M ~  3 ~ a n e ~ ~ m  npenelia relcwecTK mrepwana npE reMnepa- 
PC 20°c Bb16~dTb ~ a 6 n .  2.2 U 2.3 COOTBeTCTByWitie KpUTepIianbHble 3 ~ a n e l o i ~  
y w p ~ o i i  s a 3 ~ o c ~ w  ( KC\/), n ( KC\/ )2 . npw ozpeneneH1iw (KC'V), ;I ( K C V ) ~  urn 
3OHbI CIZnaBneHWR KIM OKOTIO~LI~BHO~ 3OHbI CBaPHOrO COePJiHeHHR KCJlOJIb30BBTb 

ITpeZWI TeKyYeCTU OCHORHOrO MeTUflIa. B KaYeCTBe 3HaYeHHR IIpeUeJIa TeKpeC.l.11 
wccnenyeMoro mTepwaxa npwmlMaercR cpenHee masetme, ecnu , U J I ~  ero onpenens- 
HWK W C I I O ~ ~ ~ O B ~ ~ O C ~  He MeHee 3-x O ~ ~ ~ ~ I I O B ,  w MaKcuLvlanbHoe 31ia~ewe, ecnxI 

ero onpenerlemiR ncnonbyosxIocb 2 o6pa3ua. 
2. Ha rpa+w~e ynapHaR B R ~ K O C T ~  - TeMnepaTypa Ha ocw opnmia~ (ocb 

KCV ) - o ~ n o m n  3 ~ a s e ~ w e  ( YCV)+. gepe- n o a p e ~ ~ y m  T O Y K ~  D ~ ) O R ~ C T U  IMHRK), 
napannenbsym ocw a6c1~,ucc, no nepeceeemx c ~ p w ~ o i i  y ~ e p ~ o i i  a s 3 ~ o c n i .  fim- 
X~~ I I I ~H)  OT TOWW nepecesemR 6onee BbrcoKym TeMneparypy, npw ~oropo i i  npo- 
~o~.wurcb ncmITamR, npw~mb 3a TeMnepaTypy T 

3. Ha rpa+kiKe YQapHM RR3KOCTb - TeMnepaT\/pa Ha OCU OtmH'dT - OTnOKiiTb 
3 ~ a s e ~ v . e  ( ~ c v ) ~ P e p c ' 3  Irony.ierrHyro ~ o w y  npcnecm mrrorro, napanneJrbHyHj OCK 

a6cu,~cc, no nepeceneslrx c ~ p m o i i  ynap~oii  B R ~ K o C , ~ .  6nuxafiw'jm OT TOYKW 

nepeceqenwn 6011ee BLICOKYH) TeMnepaypy, npH ~oropo i i  npnnomnwca HcmITa- 
/ 

HHB, nPWHRTb 38 TeMnePaTyPY 7 2. 
4. Ha rpa+w~e "srrslca~ cocTaBnffmlq;aR B ~ 3 n o ~ e  - ~e~rrepalypa"  Ha o c ~  

opnkrnaT ornoxnn s~aqeewe B = 5Wo. Yepes nonpemym TOYKY npoBecni IIHHUM 

napannenmym GCU a6sqwcc no nepecesemn c K P W B O ~ ~  ''BII~I:~R CocTaBxxIoiqan B 
nsnowe - ie~nepa~ypa" ,  ~rocrpoemoii no MKHHMaJIbHbIM 3HaYem4M ~ n 3 ~ 0 i i  co- 
crannxmqeii. Snw~aiimym OT T O ~ K W  nepecenemx Fjonee s b r c o ~ y m - ~ e ~ n e p a ~ y ~ y .  

U npli h'o~opoii ITpOaonwnRcb UCIIblTaHHR, npWHRTb 33 TeMnepaTypy T2. 
I 11 5. bonbmys n3 RBYX IeMnepaTyp T2 H T j  o 6 0 3 ~ a ~ w n  T2 .  

6. Ecnw Fa3HOCTb M C W Y  TeMnepalypa.MW T2 U r1 OKa3bIBaCTCR MeHW 
~~IOC,  TO reMnepaTypy T~ npHmrb B ~ a ~ 4 e c m e  OPWeHTUPOBOWOTO ~ : < ~ I I ~ H H F I  KPU- 

J rwvec~oii YemepaTypbr xpyrucocm TK . 
I 

7. Ecm ycnoswe ( 6 )  He BbrnonHxeTcR, TO onpefienan TK no @op~yne: 
r 

T, = T2 -30 '~ .  

8. n OBECrU ~OIIOJlHHTClIbHbIe HC'iIbmaHWR YaapHbIX O ~ F ~ ~ U O B  nplr TeMne- 9 palypax T , $ I 3 , 1 3 2 ~ , ~ : t 3 0 ,  TS4n0C', yTOqHKT5 KpUBbIe ynap~oii  aR3KmlX, 
B I I ~ K O ~ ~  cUc~arn~~)1~ le i i  B w3no~e  n B coomeTcmnw J Y K ~ ~ ~ H K R M H  nn. 2-7 OKOH- 

YaTeJIbHO ycTaHoBnrb 3~aneme  K ~ W T K ~ ~ C Y O ~  Ter.mepeiyp1 xpymocm (esnu 
pame yxe 6bma onpeneneHbr 3 ~ a n e ~ w ~  KCL' H B npw TeMcepaTypax. y ~ a s a w ~ ~ ~ x  
B ~ ~ H H O M  n)mKTe, npoBeneHne nononHmenblrb1r l i cnb~rm~i i  vpw 3mx TeMEepaTy- 
pax ~e ~pe6ye~cn) .  

9. ECJIU npw sbrnoJrHemw ~ p e 6 0 ~ a m i i  nn. 2 -4 ~ H H R ,  npoReaeHwixe ixapan- 
nenmo OCH ~ ~ C I J , M C C ,  nepece~em~ coomeTcmpwne ICpmble B A B ~ X  w 60nee TOW 
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B rex mysarrx, Korna rapaHmpoBamoe mauemie T, y ~ a 3 a ~ 0  B ~ o p m -  
WHO ~ e m e c r ~ o i i  fioKyMeHTaunn Ha MaTepnan, B O ~ M O ~ O  nposeneme H C ~ I -  

~amrii rro nonmepmemim K ~ H T H ~ ~ C K O ~ ~  TcmepaTypbr xpynKocm. IIpn nonmepxc- 
n e m  ~ p ~ m e c ~ o i i  TeMnepafypbI x p y m c o c ~  ncmrTmx n p o ~ o m c x  c c o 6 m ~ e -  
HxieM ~pe6osamfi ~acroauei i  MeTomiKu B m o i i  nocnenosaTenbnocnr: 

1. nposecm ~ c n a r ~ a u n a  npH rap iu~~~posamoi i  TermepaType T, H TeM- 
nepalype (T, + 30). 

2. Dposepura BMnonHerme ycno~uii n. 1 pasuena 3.2 n p ~  Temepaype 
T, H n. 2 p 3 ~ e n a  3.2 npu remepalype (T, + 30)'~. Ecm YCXOBHII nn. 1 H 2 
BbrnonarrroTca, TO Kpnmsec~iw Temeparypa xpymocm crllrTaercs nonmepmeH- 
~ o i i .  Ecm Tpe60~amuI nn. 1 H 2 omonpeMeHHo BarnonnRIoTca n p r  TeMnepaType 
T,, TO Hcnbrramte npu TerwIepaType (T, + 30) UonycKaeTca He IIDOBOAU~.  

Ecm T ~ ~ ~ O B Z H H I I  nn. 1 H 2 pasp.ena 3.2 n p ~  Tehmeparypax TpfT,+ 30) 
He yAoBnemopsroTcx, TO ~pHmseCKax TeMneparypa xpynKocm cwTaeTca Henon- 
mepmemoii. 

s e m  pa6o~b1, ~ p ~ y  HcTmrTblBaeMoro MaTepnana H ero MexmecKne 
c~oiicma, xapaKTepHcmKy HcnbrrarsaeMoro 06pa3aa9 rrpo~o~orr ~crrarramii, rpaas- 
KH KCV- T, B - T, ~b - T, 3 ~ a u e ~ u e  ~ p ~ m e c ~ o i i  Temeparypbr xpymocm m- 
Tepnana a ero 060cHosaH~e. 

PEICOMEH,4YlEMA5l JTHTEPATYPA 

1. TOCT 9454-78.Me~annal. MeTon H C I I b l W  Ha y ~ p ~ b l i i  ~ 3 r ~ 6  npK now- 
XCHHO~, KOMH~THOG H ~ O B ~ I I U ~ H H O ~  TeMnepafypaX. 

2. n a HAW-7-00236. Hopmr pacsera Ha npotmocn 0 6 0 p y n o ~ m a  H ~ p y -  
~ O ~ ~ O B O R O B  aXlMHbIX 3HepremecKnx YCTaHOBOK. 



rne 2, - m a  pa6o~ek WCTH 06pa3w. 
O ~ M  H3 O C H O m ! X  B m O B  BbICOKOCKOpOC'l'HbIX HCIIS'T~I@ M i e V K N I O B  

RanMOTCR HCIIMTaHHII IIpH ~ O C T O R H H O ~ ~  CKOVOCIH ~ @ O D M ~ L M I I  (& = C O R G ~  ) , B 

KOTOPLM O r r p e n e m T  w a r p a m 1  nanpmeme - n ~ o p m m  (6- € ) . 
Ha ~owocrs onpenenem sa~ncmocm 6<& > M s x p n a n o B  nplr RMCO- 

KOtKOPOClHbIX MCXaHWlCCKKX HCllhlTiWHXX, IIVOBOJ&HKbIX B KB83HCTBWYeCKHX 

ycnoerwt, o~a3bmr1m a m m e  cnenyrorwe O C H O B H ~ I ~  @ a ~ ~ o p m :  
b p m  H p a 3 ~ e p b l  o6pasna (coomomme t/dO , rae d o  -=mum- 

HI& maMerp p a 6 o q e i i  wcm 06vasui); 
nmeiiwe pamcpbl ~ a r ~ ~ o w x p a  H ero ~ a l e p m ~ r ;  
c m n i o l u e H s i e  M e m y  W a M e l p a m i  m m M o M e l p a  H vakseii mcm 0 6 ~ ~ ;  



~ D H  BbICOKOCKOpOC~HOt~ PZCTRXeHKM ACIIOnb3yWTCH 36pa3ubl C COOTHOIIIC- 

wieiul l / do  Me:mmhr, seM npenycmoTpeHo no rOCT 149784 ZnR cramsecKwx 
KCI~ITZ~IIH~~, nlIR CO3AalE53 KO &JHe pz6osefi 'XaCTU 3 W X  0 6 p a 3 ~ 0 ~  KBa31*CTaIM- 
'Xec1:oro HanpRxenaoro COCTORHHR u3-3a ~ a x o r 3  EpeMeurl npoqecca nebop~npo-  
saam.  C o o 8 ~ a e ~ ~ e  ~ T ) C T O R K H O ~ ~  CKOPOCIM n e p e ~ e u e r ~ ~ ~  J I O I I ~ ( ~ W ~ O ~ ~  ronoBKe 
o6pas1~1. MaTepaan KoFoporo nMeeT m o m o c n  , nprn0m.r K pacnpocipaae- 
HKH) XG 06pa311y co C K O ~ C C ~ H )  ssyrca cO ynpyrol Bonnbr HanpRrxemIeM 6 

O ~ p a x e m e  r r p ~ ~ o f i  s o n m  (FWC. 3.1 a )  OT Hcnoasrrmoro KoHria o6pa3- 
u,a (npearronarocrc~ a6conro~rro Htecxan ero sanen~a  B ~ m ~ a ~ o ~ e ~ p e )  sos6ym- 

PHC. 5.1. Pacnp6ner:en~e w n p m e ~ ~ t l  no m m e  pa6osetl socm o6pasr;a npa: 
a - clynmualohr, 6 - nmehohr H=pyxexiiIr B ynpyrok O ~ ~ ~ C T H ;  1 - o6pme~t; 2 - maahto- 

M e l p  



uaeT ynpyrym BonHy c ~pOTHBOnOJ103MbiM HanpaBnemeM pacnDocqmiem, 
KoTopaa coBMecTHo c R ~ ~ C I - B U ~ M  npanroi ROJIWI I I ~ W B O W T  K woew.iO ;ranpsi- 
xema.  B ~ I C O K H ~  ypoBew aanpnxe~liii B nep~oii  ~ o n ~ e  irzap~o-npwoxemroiiii 
~ a r p y 3 m ,  ~ Q ~ B H H M ~ J H  i npeRenoM TeKvuscm MaTepHana (npu IT - 10 M/C, S = 
= 390 Mna jvn clans) wcKnlorvaer B U ~ M O X H O C ~  nonwema omoponHoro Ha- 
nDsxeHHoro COCTORKHH B 06~a3ue npa crjneHsaToM H ~ E I ~ H ~ H H H  C K O ~ O C T H  Ha 
ero KoHqe. Rcne~c~swe sToro B O ~ M O M I O  pa3~ume ~ e o n ~ o p o ~ i ~ o i i  nec$opmwm 
no LUIHHe 06pasm: o6pa3oaame nsyx Irreeic, OasoylueHIie %6mrsw omofi h3 TO- 

IIOBOK. 

B cnpae HapacTamx ~ o m r  H B ~ P Y ~ K A  no nmektion ~BBHCHMOCTH 
22 (pwc. 3.1,6) sa s p e m  HapacTamR t =-- (K M0wer.q npmona a p a s ~ a  
co 

o.rvame~~oi  ~ c n a b ~  K n o a x m o l  r o n o ~ ~ e  06pa3~3) no w a e  pa60veC. * qacTH 
J'CTaHaBJlMBaeTCH PaBHOMepHOe paCnPeaeneW.e HaTDY3KH ( K B ~ ~ H C T ~ T M T U Y ~ C K O ~  

Hanpaxemoe COCTOEHH~) . &a sToro MoMenTa Hanpmeme 

H a z p ~ ~ e p ,  I;nP. CTaJlH (npH 5 = 400 Mna) MaKCHMailaHiM nJ5iHa ~6Da3lXil OKE3LI- 
2 RaeT1.H pan~ofi 10: j ,0 H 0,1 CM PTLR c ~ o p o c ~ e i i  n e + o v ~ a m ~  CoOTseTCTBeHHO 10 . 

l d  H 104 c-1. C n e ~ o s a ~ e n b ~ o .  m a  nonyrleHknH KsasmcTanrriecKcro aamaxemo- 
ro C ~ C T O R K H ~  !IO W H e  pa6oveii sacm o6pasua n o c n e m m  ~ m B x o e ~ o  yMeHa- 
man. Hemisu~a ar;aMeqa o6pa3qa smrae.r Ha oTKnoHeme uanpmcmoro COCTOR- 

MIA OT O ~ O O C H O ~ O  u ero y~emmelnie npa onpenenemoM paaMcrpe nrzHalr:on:eTpa 
K O ~ B O J I R ~ T  nonvmin 6onee aanemble a m b l e  o MexamiqecIm CBOHCTU~X MaTe- 
PnanoB. M U H H M ~ ~ ~ H ~ H  uenuwsa auat.tPVa orpa.wwRaemi K ~ K  K O H C ~ ~ V K T H E H ~ ~ -  

MU c 0 0 6 p x e m a m ,  T~LK H H ~ O ~ X O ~ M ~ ~ C ~ H )  06ecnewn CoomeTcmHe PerucTpH- 
pve~oi i  xpmoi  6(€> ycpemernia!M no 06.ae~y xapaKTepucmaM m.rzpmm. 
R Jla60pa~0p~0i pa6o~e H C I I O J l 5 3 p T C R  o6pa3y61 C L = 5 MM U d9=2,5 Mhl. 

Peruc~pawa v c m s ,  c@oprmposa~~oro ~ p n  l i&opmpsami~r  &paam, 
6e3 ncKaxeIma mnse.icR OCHOBIiblM ~ p e 6 o ~ m e h t  nou RMW B ~ ~ a 3 n c ~ a m s e c ~ r u r  
~CXOBHIIX.  BtInonHeme Y;oTovoro BcTpemeT CeDbe3H61P ~ Y A H O C T H ,  C B R ~ ~ H H ~ I ~  c 
H W ~ X O ~ I ~ I O C T ~ E I J  jwem BonHosbrx mneHHji B mHauoMerpe. 



3Lns H3MewHHR H;LrPV3KH B o6passe none.pemoe ceqeme p,maMoMe.rpme- 
cKoro crepmx s a f i ~ p m ~  T~KIIM,  'ITOG~I HarrpmemR B HeM He nocmrarm npenena 
ynpyrocm ~ a ~ p ~ a n a  mHaMoMe q a .  K p o ~ e  Toro, WHV nmiaMorvwpa sbl6~pa-  
KIT ~ 0 8 ,  uro6b1 MOMTO 6 b ~ 0  lIpOIi3BOIIHTb peIXCTpaUHH, TOJIbKO np~hlofi BOlIHbI 

aarpwKH, u b o p ~ ~ p o ~ m o i i  B nposecce n e b o p ~ a u m  H paspywelour doasua, 
coen;rtieImoro c maMor.feqxm n p ~  no~ouor  ~ a x ~ a m o r o  yucnca. C o r m c ~ o  ra- 
KOMV ycnoum m a  WmoMerpa  nonxaia 6b1rb nocra~owioii m~ vemcmawm 
3 ~ 0 k  B O ~ ~ I  H ~ ~ P V B K H  no npmona K ~ e ~ s o n a ~ w c a ~  ~a WaMoMeTpe BORK~I. 

~ rpaxemoi i  01 nponmononomnoro KoH!!a w - m ~ o ~ e r p a .  H e d x o a n ~ o  m x e  
06ecnewn p a s e ~ c m o  B O ~ O B ~ I X  corrpomsrremii (Fp - Co , rne Fv- m o w  
nonepelmoro c ~ e r u i a )  ; B n1o60~  c e u m  sax~amoro  yucTKa H nmaMoMeTpa c 
qenbxo HcKmqem- BomiKHoBema nponanhmuc ~one6amii  B s e m  perHcrpa- 
W K  HarpY3KH. 

Bamoe swseme npsi nposeRemH ~brco~oc~opocmarx  H C ~ I T ~ ~ H H ~ ~  npn- 
,qaenxi H C ~ I T ~ T ~ H O ~ ~  MamHe, T ~ K  KaK' ee m a n p m n  pa6on1 on- 
penenm0.r B C ) ~ M O X H ~ H )  CKOPOCT~ ~ e @ o p ~ a l ~ ~  H BHR Harpyxamulero nmynbca. 

Hm6onee pacnpocTpaHeHHb1MH RBXRHTCH KOnpbI C PraAaWUtHM rpy3OM. 
06paseq ( p ~ c .  3.2) nomepraerca pac-caxemm rn c x a m  npn ywpe Maccm- 
iroro xwmuiero rpy3a (606Ka) no nerxoii HaKosanbHc, K ~ o ~ o p o i i  O ~ I H M  KOH- 

ilOM lIpHKpeILTL?eH o6pa3eu. Macca rpysa sb!6npae~c~ TaKHM o6pa30~, V T O ~ ~ I  ero 
KWeTWIeCKaX 3HePTHR 6blJIa H I  nOpHliOK BLIIIIC 3HePTHH, H ~ O ~ X O A H M O ~ ~  pas- 
pylrrema 06pasua. n p ~   TOM C W T ~ ~ T C R ,  410 O ~ ~ C I I ~ Y H B ~ ~ T C I I  ~OCTORHHLR C K O P O C ~  

aex$opmposams B nposecce ~ r c m ~ r a m a .  l l o s r o ~  yemcrpHpyeMylo ~ ~ B H C H -  

uocm ~ a r p y s ~ a a p e h m  P(t) paccMaTpHsaror KaK ~ ~ B H C H M G C T ~  narpy3~a-nepe~e- 
ueme. Bcnencmue orpamrlemocm B ~ I C O ~ I  I1,a,qems rpy3a CKOPOCT~ nerbopm- 
posams fie npesbnrraer 10 M/c.. &m p e m c m a  m m b ~ o i i  c~opocn i  6 o i i ~ a  B 

ycTar.osuax rrpHMetismT pavnrworo pona YcKopHTem (pacrmynre nonocbr 
ye3MbI,3HeprHX BB, ~ e B M O r ~ ~ B ~ V ~ C K H e  ~ c K ~ ~ H T ~ J I H ) .  



K Hencc-raTKaM ~CT~HOBOK q;wIoro inna cnepyeT o ~ ~ e c n i :  
1) H ~ B O ~ M O H C H O C T ~  0 6 e c n e q e n m  n a p a n n e n b s w m  c o y n a p m o m c x  n o n e p x -  

H O C T ~ ~  6 o i i ~ a  X HaUOBaIIbIm B pe3)'JlblXTe W r O  M O W  DO3HHKaTb H H S T H ~ H ~ I ~  liO4 

n e 6 m n ;  
2 )  r p y m o c r a  o 6 w n e u e ~ m  c~d6mb~ocm n a r p y x a i o q e r o  uF.mFca ~3-3a 

pa3JIHYHOrO KOHTaKTa I I O B ~ P X H O C T ~ ~  COY&lPeHHR B P i l 3 . m I X  OIIbITaX; 

3 j ~ a r r a r l  m a n a s o ~  clcopocreii ~ec$opmpo~awx   if Yonpax 613 y c ~ o -  
p e ~ n e i i ;  

4) c n o m o c m  0 6 e c n e u e ~  m p z w e l p a  & = C O ~  s t  ~ 3 - 3 a  n m m  KO- 

ne6ami R 3neMeHTaX CIICTehfbI HUp!lXeHJiH; 

5) 3 ~ c n e p a ~ e ~ ~ a n a m 1 e  l p y ~ c m  n p H  ~ c c r r n r n u ~ ~ ~ x  npH r r o s a m e H m . m  
T e m e p a q p a x .  

B nOCTaTOW0 WIIPOKO HCnOJTb3YeMI,IX ~ O T ~ O H B I X  K O q 3 X  HHaKOEHTeJIeM 

3HepTHH m n n e T c x  rtmxoBoe ~oneco,  p a 3 r o m e ~ o e  no 3a,WEIHog c ~ c o p o c m .  l l p ~  HC- 

nblTi3UW O W H  KCHeU 0 6 ~ ~ 3 ~  ~ K p ~ ~ e T C ~  B W H a M O M e v e ,  a ~ 7 0 ~ 0 2  - Ha PSI- 

=re (PHC. 3.3). l l p u  nocncmem M a x o B w c o M  3 a ~ a i u x o i i  C K O P O C ~  ~ I ~ O H D B G ~ M T C B  

cuenneme uyna roca  c p b m r o ~ .  H ~ ~ O C T ~ T K H  T a K o r o  mna y c ~ w o ~ o ~  Te m e ,  wo a 
y ~ o n p o ~  c nanamrrUrM rpy30~. K p o ~ e  roro, npu nepcnale ~ H ~ P ~ H H  OT M~XCBBIIKB 

K 0 6 p a 3 u y  BO3HHKaH)T Tpy$@lOCTH H3-3a HeCOXHOCM HaTPYW(eHHB IIOC~elVlerc?. 

l h p o ~ o  p a c n p o c T p s H e m r  TaKme ycrarromn c rmpasnHuecKHM x rmesMa- 
n r v e c ~ ~ ~  r r p e o 6 p a 3 o s a ~ e . ~ 1 ~ ~ ~ ,  0 6 e c n e m a m m e  CKOPWTH p.~mm nomm- 
HOrO 3aXBaTa a0 15 M/C. &HOEH~IM H-TaTKOM YCTUOEOK Z m O r 0  IHna IIDnH- 

eTCR HeB03MOXCHOCl% 0 6 e c n e q e m  EOCTOIIHCTBB CKOpOCTH R@OI]*MPOB~HHR B 

n p o u e c c e  HcmrTaHHn ~3-3a ~ m m x  ~ o x e 6 m i i  B neranm n a r p y x m o m e i i  semi u 
HX ~ H ~ V H T ~ I ~ H O ~ ~  HHePUHOHHOCTH. 

B r l o c n e m e e  sperm Bce So j rb ruee  p a c r r p o c r p i w e m e  nanymm ~ ~ C K T P O -  

~ a m m I e  ~ C ~ O B K H ,  n e @ o p m p o ~ a m e  B KOTOPHX I ~ O R C X O ~ ~ T  38 cqeT 

pmec~oii 3HePrHH, 3anace~noii B sammmnm ( H ~ H M ~ P ,  B r c a w e n c a m p a x )  . 
P a 3 p m  na~onnennoii sHeprm n p c u c x o ~ ~  B Tewme rmoro n p o ~ e q r w  spe- 
MeHH l?a 0JlHOBiiTKOB)'IG H n H  MHOraBUTKO3ylo KITYILlKY. B ~ ~ H M O J Z ~ ~ C T B H ~  
b a a m m o r o  n o n n  K a q m m i  H c e p n e m u a ,  coemenxoro c O ~ P ~ P ~ O M ,  ~ ~ K B O W T  

K ze@op~awm o6pa314a. H e n o c ~ a n c o ~  y z m i o ~ o ~  more mm R B ~ Z T C ~  HW- 



we lneKrpoMarwrrnbLx H~BOAOK B pe rncq~fppwi i  anuaparype n MoMenT pas- 
pma 6arapeu Kowencaropon. Kpome Toro, paspap wee r  ~oneljarenbnmii xapa~-  
rep, B pe3ynamre sero cma, xeiicrrrpruaa Ha cepnewK, He nocroma ao s p e  
MelIK. 3ro npmowr K cnomocm p e a r I n m  HCIIMT~IIM~~ c iIlipahnepoM 
& = const . ORB~KO cywecreemwe npequlecrsa ~ ~ ~ K T ~ O M ~ ~ T H ~ M  ycra- 
HOBOK, a ~ R I I O :  m c o m  C T ~ ~ H J I ~ H C X ~  Rarpyxamero nmynbca, KUI~BEW 

per).mpoma c~opocm n e + p ~ a w ~ ,  ssrco~an npa r3so~~~ena~oc ra ,  BO~MOX- 

H O C ~  &~~ remeparypwx ~ c ~ w d  c n o c m p r  IIIH~OKOM~ HX 

EcmJIb-. 

O c ~ a a w e  xapa~repwcnacn Y C ~ O B K H :  

C K O ~ O C ~  A~O~MHPOBUIUS - 5 ... ~O.M/C; 
m ~ c a ~ a r t 6 ~ a n  irarpy3lca - 10 KH; 
m c m m i i  3anac s~eprrm KorWencaropoa - 30 &; 
mrauamrr nccnegyenmx remeparyp - 77 ... 1 100 K; 
po60paa cpem - BOW, m e p m i i  ra3; 
Ma~cxmnmoe pa6osee mnpnxeae - 5 KB. 
Harpyxeme o6paauon B ~arwrmo-w~nyrrac~ok ycmoBKe m-16 ocylue- 

cmmercff ~wrynsczum ~~ nanenr, c o 3 n a a a w ~  3a cuer pa3pana 6ara- 
peH m m n c ~ n p o s  wpe3 o ~ ~ o s m o s ~ i i  W-KIOP. O C H O B ~ M K  P B C T ~  ycra- 
nosma nuumvrcr ~ H ~ ~ ~ O ~ J I O K ,  repwemum KaMepa c na~yywoii  CHCT~M&, 

cucrem ~arpeesr n perjrcTpaum Temepalypw 06pa348, 6 n o ~  aHHaMHYecKoro 
Harpy.lm-. 

nprrmormuursw 3 n e ~ ? p ~ u e c ~ a ~ 1  cxem s~epro6no~a  npeucrmnem 
m PHC, 3.4. &I COCTOHT ~3 B M ~ ) R M H T ~  I ,  (iarapen KomemaropoB 2, H3MepU- 
r m  mpIcKeMur 3, BaKyyMRoro paspmwmca 4, cncremx nomira 5, mmlcro 
pa 6, crrcre-mt amrm 7.8. 

Ea-mpen ~ormeecampoa warrriercr HaKowreneM ure~rpo3iiepr~n. OHa 
CCXXO&iT U3 12 IEa~eJXbHO B K J I I ~ ~ H H ~ J L X  KOWleHCaIOpOB kIC-c-%m-Y2 06UIek 
emcocnlo 2400 ma. Hanpxxeme Ha KoweHcaroplut ns~epaelca c riomursn, 
Eeermrenrr n a n p ~ ~ ~ ~ r e u r  H micpcaMnepMeHeTpa M24, nporpaztyfposamoro B KS no 
3 ~ ~ K r p o C ~ ~ ~ C K O h ¶ J '  KkLnOBOJl&TMeipy C-196. ~ I I I P R M H T ~  1 lIpellIta3Ha'IeH ZlU 
3apmm 6erapen X C O ~ ~ T U ~ O B .  

B a ~ y ~ p u & i  p u ~ n n w ~ ~  m r e r c u  K O ~ ~ ~ P ~ I W I M  ~ ~ ~ M ~ H T O M  B uem 
6arapr  KOWtlfCaTOpOE - UHEYLTOP. COCTOiiT 113 JIBYX I U ~ C K O O ~ ~ ~ ~ H L I X  TOKO- 
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n p 0 B O ~ ~ X  l m a c m  8 @HC. 3.51, WyX BaKyJWHC+IUKOTfiblX KoJlbUeBbIX U3OJ'M- 

r o p o ~  9 H p2mrne~1b~oii n n a c m ,  n c ~ e m e ~ ~ o i i  Memy nmnm-ropaMu. Pa3pw.x- 
HHK HmeeT sneKTpmecKylo npowmcn He MeHce 10 KB H M o x e T  ~rponycmm B 
HMnymce TOKH nopxma coTen KA. B a ~ y y M  B ps3p-e ( - 3 IJa> o6ecnew- 
saelcn @PWIK~MHBIM HaCOCOM 2HBP-SA, aa . icyJWHb~m  em-, RaKf lM-  
MeTpoM EMT-2A H naMnarmi  IIMT-4. 

C H C T ~ M ~  n0mm-a. OCHosHbrM 3JICMeIfTOM K O T O ~ O ~ ~  RBnlercR reHepaTop 
BbrCOKOBonblHblX HMIIynbCOB, Cn)CAcliT RruI ynpaEneHHa rrpOn)TKalUiS TOKa rIepe3 
~iucyya~nii pa3p- npH nolrrow. s b r c o x c o s o r m m o r o  pmpma (no 20 KB) 
Memy m r r o i i  n o m r a  (13, PHC, 3.51, s a ~ p e r m e ~ ~ o i i   la pap-e ,  a TOKO- 

I I p O ~ o m l l l e f i  M ~ c T K H o ~ ~  8. npli KHHOCbehlKe ll!JOUeCCa BMCOKOCKO~OCTHO~ 



C~creua 3awaa1 npema3~ase~a  WR 0 6 e c n e s e ~ ~ ~  6esonac~ocm pa6orb1 
Ha B ~ I C O K O B O J I ~ T H ~ ~ ~  ycranosice H,4 -1 6 .  3 1 1 e ~ ~ p m e c ~ a ~  s a m r a  npencmnnrrer 
co6oii 4 m e p  7 (CM. PHC. 3.4), B K O T O ~ O M  HMeercR n o m m m ~ i i  KoHTaKT, yn- 
paamcmdi ~ p n  noMoupr 3 n e u r p o ~ a r m ~ a .  Omep ~ O ~ B O ; I H ~ T  B asapniim~x 
c a l y a w x  pa3prwin Ba-rapem KoweHcaTopoa Ha 3emm ~ e p e s  Mowoe conpo- 
m n € m e .  M e x a m e c ~ a a  3allJ,HTi3 npeucrasnaer co6oP P Y ~ H ~ ~ I ~ U K  8, 3aMbIKaiO- 
7-fi BblCOKOBOlibTHbIe lIMHbl6alape~ KOH,Lp2HCaTOpOB Ha 3eMnm. 

r e p u e m a n  KaMepa 1 (CM. PHC. 3.5) n p e n ~ a 3 ~ a r e ~ a  JUIH nposenema 
ncmramm o6pa3qo~ npn nosbnrremarx reMnepaTypax B mepmoii a ~ ~ o c + e p e .  

5 n o ~  WMHS~CKOT'O mrpyxami @HC. 3.6) pacnonoxes B replrrenrs- 
~ o i i  KaMepe. B KOHCTPYKLWM 6 n o ~ a  BXODTI: HHRYKTOP, ~ O A B ~ Y A  H Henon- 
~ n x m ~ i i  3 a x ~ a ~ b 1  o6pa34a, qemplrppqee ycqo i i c r~o  H cncle~m ynaswsamx 
nomxmoro  -am. 

H H ~ Y K T O ~ ,  n p e n c ~ a ~ ~ o ~ m i i i  c060ii D ~ O B H T K O B ~ I ~  coneHom, n p e w -  
S H ~ Y ~ H  ~ n n  nonpemn nmynacIsoro Marmmoro nmH H COCTOHT n3 pamew 
il08 O ~ O ~ ~ M L I  1 H p a 3 ~ e ~ e ~ ~ o r o  BAYIPH 060iim1 KOHl&eH~aTopa 2, BbInOJIHeH- 
Horo ~3 uem.  



IIomaxaol 3 a x s a ~  COCTOHT i i 3  T ~ H  3 - C T ~ L H O ~ O  c ~ e p m a  m a r d e T -  

POM 8 MM H KOmYKTOpa 4, H3TOTOBJIeHHOTO H 3  cnnaaaJl6 HnH IIaFfHH n62. 
H e r r o q a ~ m f b r ~  3aXBaTOM RBJIReTCR X H I I ~ M O M ~ T ~ K ' I ~ C K ~  CTepXXHb 5. 

Qemp~pymwee YCTPO~~CTBO COCTOWT ~3 ~ ) I X  q e H T p x p y m m x  B-OK 6 , 7 .  
C H C T ~ M ~  y n a B n m s a m a  n p e m a ~ ~ a s e ~ a  WR coxpimema s a c T a  06pa3ria n 

nomumor0 3 a x ~ a ~ a  nocne H c m I T a m .  

~ b r c o ~ o c ~ o p o c n r o e  p a c T m e m e  o6pssw o c y u e c T s m e T c a  n p ~ i  ssaki~ofieii- 
Cll3UH HaBejJeHHOrO TOKa B K O ~ y K T O p e  C nepehfeHHbIM M3THKTHLIM IlOJIdM TOKa 

amyrcmpa npm paspane 6a rape~  KoHneHcaTopoB sepes H e r o  H nccnexym~ero 
nepeMeuremiR  nomwmoro 3 a x s a ~ a .  P e r w c ~ p a u ~ a  ~ r ~ ~ O i 0  C O ~ R  B H ~ Y I C T O P C  

~ ~ O H ~ B O A H T C R  c ~ O M O W ~ H )  m m m o r o  3 o m a  c m ~ e r p ~ p y r o u e i  R C  -1~enou;coE. 

I C O T O P ~ I ~  IipeRCTaBJlReT C O ~ O ~  A s y x B H T K O B p  K a l y l l m y  llHaMe'1pOM 7 MM, HaXO- 

R R U Y ~ C R  B q e ~ ~ p e  m m y K T o p a .  T H M Y ~ ~ ~ R  o c T m o r I ) a m a  uammoro n c i m  

HHWKTOpa ITPeRClaBneHP Ha PHC. 3.7, H3 K O T O P O ~  B W O ,  YTO OH2 HMeeT I;Bp%- 
Tep  salyxamurero ~ o n e 6 a ~ e n b ~ o r o  npouecca c n e p n o u o M  140 MKC. kZHAy~wd 
ualmmoro n o n R  RBnfieTcx r n ~ e i i ~ o i i  I $ ~ H K U H E ~ ~  H a n p m e m a  Ha Oa~apee LCOH- 

AeHCaTOpOB. 

Permclpa~w  BOX^ w a r p y 3 ~ u  ocyiuecmmemx c IIOMOLULH) C ~ ~ H O ~ O  

CTt?pXI iR+lO~IOBO~a  AXaMCTpOM 8 MM H IJJIIIHO~ 2300 MM. . & f a ~ e ~ p  BOJIiIQB@ 

na a b 1 6 p a ~  m, m&bl m o w a  n o n e p e w c i r o  c e r l e m I i  6arna 6mm :fa IIGPRAOK 



R c .  3,7. Ocumorpm~a 

~ulnrrtroro nom W K ~ P ~  

amparype n MOM~HT ~ s ~ e p e m x  nonomeweii Bonmr H B T P ~ ~ K H .  -a m- 
MOMefPE B ~ I ~ H ~ ~ ~ T c R  TaKUM oBpaso~, mo6b1 perXCTp~pye~blfi CmHm 6 t ~ n  
c e o 6 o ~ e ~  or B ~ R H H R  ~or?.&srem~t.rx npoqeccoa. JJUI   TO TO nanmi) B~UIOJI- 
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ZL' 
H ~ ~ C R  y c n o ~ ~ e  Z c  - , me % -sperm npoqecca ~ @ a p m a ~ m  o6piuw 

co 
no Fpyluem; Z' - prma mMoMeTpa OT ~ e c r a  pacfionoxeww r e n s o m - .  
KOB CBO~OJJHO~O K O H U  )JKHaMOMeTp. .&R ~bl6pill1~0r0 ~aMOMeTpa r.< 
4 600 MKC. TapHpOBKa WlHilMOMeTpOB IlPOH3BORiITCR CTalMYeCKHM MCloROM, 
uro B O ~ M O ~ O  Bnaronapa H ~ ~ ~ B H C H ~ I O C ~  MORynJI yI1pyrocm C'ramr OT CKOpO- 
cm nec$oprmum. 

~ P H  IIpOBeneHHH mHaMHYCCKHX H C ~ I T ~ H H H  CHTH;Ln C TeH30MeTPWeC- 
Koro MocTa nonaeTcx Ha sanommm~qeii ocummorpa@ mna C8-13. C m p o -  
m 3 a w  sarryc~a oclg~morpa@a H HccneWeMoro c m u r a  ocylueclsnseTca c 
noMomro cHc~eml3anyc~a101quii 30m -re~epa?op r5-54. 

B pesym~are HCWIT~HHR Ha oclprmrorpee samcmaenn miarpaurm 
p a c m e w  o 6 p a 3 ~  B Koopp,marax V -  , rne V -- ~ a n p m e m e  pa3h- 
nmca ~ o c r o ~ o i i  cxeml npH n p o x o m z m  B W H ~ J  HBVy3KH no TeH30JWFM- 
KaM, t -  spew^ a e + o p ~ a ~ ~ ~ ~ .  Pacwr Hanprrmem B o6pa3qe ~ ~ O H ~ B O ~ T C R  

no N p ~ y n e :  

me V - Hanpmreme pa36ana~ca Mocra, MB; K - Y ~ B C M H T ~ ) ~ H O C T ~  m m o -  
2 Me-, MB/H; S - m o r n  nonepewioro ceYeHHI 06panm. M . 

b ~ e p e m e  c~opocm n e @ o p m p o ~ m a  o6pa3uc1~ rwmicer ocwecm- 
nwrbcx c noMomro EV~Y~CTI~HOBKU, m60 no w r m o r p a m a ~ .  B nakparop. 
HOB pa6o~e onpenenerne c~opocm ~ @ o p ~ ~ p o s i u m ~  ~ P O H ~ B O ~ T C H  Cnenp'jIHM 
06pa30~: no oclMrmorpaMMe V(t) oIlpenerurercR sperm n n a c m c ~ o i i  newp- 
h r a m ~  06pa3w; ~ 3 ~ e p ~ e x a  ymHeme 06pa3qa Ha mcipy~emanbHshi MHKPO- 

CKOne; no 3TUM AaHHbIM BbfYHCJUleTCR CPe- CKOPOCTb J I ~ ~ ~ F o B ~ U M R  H 

~*PMUH. 
kl3~epeme nwieiimx pa3MepoB 0 6 p a 3 ~  UG 11 nocm H c m r a m  n o s w  

XReT IIOJlyrlHTb XapaKTePHCTHKH ~aClW4HOCm MaTepHana: d -- ~7IIOCXTWlhKOe 
y m e m e  n p ~  pa3pb1~e; +!J - oniwmemHoe c p e m e  nocne pmpma. 

H3Mepen~e .mieiara~ p a 3 ~ e p o ~  06pa3qo~ I I ~ O U ~ B O ~ T C R  Ha mXpocKone 
m IOOxSO A, 



6' - -  Is- go- i 



rfie HW~KCOM"~"  O ~ ~ e ' l e ~ b l  XapaKTepHCTHKII IIPH BbICOKCCiCOPOCTHOM, a WeK- 
COM "CT" - npH CTaTHYeCKOM HaTPYX~HHH. 

 one^ o pa6o~e ponxeH copepmn: 
uem pa6on1, m a r p a ~ ~ b ~  ~e@opmpasama B 1~00prnna1'3~ P ( t ) ;  KHOR- 

HbIe MeXaHliYeCKHe XapaKTepHCTKKH HClIbITaHHbDt 06pa3~0B 6 0.2 9 6, & y  , 
paCCWTaHHbIe K O ~ ~ H U P ~ H ~ % I  AHHaMHWIWM H CKOPOCTH ~ ~ Y $ O ~ M ~ L O ~ H ,  BbXBOmI O 

xapawepe pa3py~uema o6pa31.10~ H ycrmoBnembIe ~ ~ K O H O M ~ P H O C ~ X  BJUWWH 

CKopOcm A ~ ~ P M C ~ W H  wa MexamiqecKHe c~oiicma MaTepHana. 

1. C T e n a H o B T.B. Ynpyromacmec~oe ~et$opmiposms Marepsia- 
n0B Ron A ~ ~ ~ C T B H ~ M  HMnynbCHbIX HaTPY30K. Klie~l: Hay~osa W K a ,  1979-265 C . 

2. 3 n lu T e fi H T.H. Cqmeme WWJIOB, n e @ o p m p o ~ a m ~ ~  R B ~ I G C M .  

M.: Me~annyprm, 1980d56 c. 
3 . A c  T ~ x o B M . M ~ K ~ L ~ ~ R B I . I ~ B O . ~ . , ~ O ~ . H H O B A . B . ,  J l o m ~ a -  

H o B n.II., T p o u e H K o A,E. Bb16op oGp93w mfi onpepenemrr rryowocmba. 
xapucuepacnac npH p a m m b u  c ~ o p o c ~ m  paclmema. 3aaonc~ari J I ~ ~ O ~ Z T O ~ H R ,  

1988, No 5. - 73-76 C. 

4. H o H o B BM., C e n H B a H o B B,B. R H H ~ M I . ~ K ~  pa3py11e~~11 n 4 o p ~ n -  
pyeMoro Tena. M.: MamHocTpoeme, 1987-271 c. 





Hamwe HHTeHCHBHLIX JJHH~eCKHX W v Y 3 0 K  B COBpeMeHHbIX YCT3HOB- 

Kax H M I ~ H ~ X  ~pe6yer co?.mme HaAexawx MemnoB II~OYHOCTH~IX pacqemB 
3neMeHroB ~ ~ ~ ~ f p y r n f i ,  p a 6 0 m w x  B YCAOBHIM KpaTKOBPeMeHlIblX HMnflbC- 

wm ~03neficmHii H 6 a r l b m  c~opxref i  n e o p ~ a ~ .  
B C B R ~ H  c ~~M aaxomr LLDIPOKO~ pacnpccrpmeme sKcnepmeHTammIe 

Hccnenosama no pacnpoclpaHemlo MexamviecKm RonH, HX ~ 3 a ~ ~ c n e i i c n ~ l c r  
Memy COGOH, a TaKxe B O ~ ~ ~ ~ ~ C T B H H )  B O ~  Ha c ~ y ~ r y p y  MaTepHana H ero @ 1 3 ~ -  

~o-~exammec~ue  c~oiicma. IJenocpe~cmemoe ~sueperure napaMeTpoB pacr~p- 
CTpaHeHHR BOJIH B YCnOBHffX O~OOCHOI 'O ~ ~ I $ O ~ M H ~ O B B H H O T O  COCTOHIUW ~a~i6onee 
ppclymo B cTepxweram cec rem.  ~ D ~ T o M ~  T ~ K G ~ O  puna liccnenosamw nonyw- 
JW mpoKoe pacrtpccqmieme Teu 6onee, YTO H TeGpm ynpynrx ROJTH B cTepme- 
sbm CHcTeMax pa3~11m B R O C T ~ T O Y H O ~ ~  menem. 

Ha PHC. 4.1 n o ~ a 3 a ~  3 n e ~ e ~ ~  C T ~ ~ ) K H I I  AIIUHO~~ d x  , i ~o~opb~ i i  no n@p- 
mum! 6bm 3zw1IOrleH Memy ceYeHmm a - b  c ~oopprara~on X K c - d c KO- 
o p m ~ a ~ o i i  x + dx . C~eureme cetleHnn a - b B Mouem BpeMem t : 060- 
m a u e ~ ~ o e  sepes U. , RsnneTca ( P y ~ ~ u ~ e f i  BpeMewi K K O G P ~ ~ T ~ ~  a ~ a e @ o p m -  
POB~HHOM COCTOHHHH, Torna CMeueme cerlemn c - d 6yper u a* da: . a* 
~ I H  nnpnxerure, neiicmpuec Ha ceqeme a - 6 , pasao 6' , rorna a q m e -  
me, neiiclspuee n ceueme c - d , 6 y n e ~  6+ 9 d x . Pesynbmpy~~+ 
u ~ a ~ . c m a ,  f ief icwpurr  ~a  TOT s x e ~ e ~ ~ , . p a w a  p s  d 3 .  rne i? - I U T ~  
urn nonepewore cesema cTevm.  nofi aeiicmueu ~ T O H  C H T ~ ~ I  wmem,  uacca 
KoToporo pama Fy dx ( g - IUIOlHWTb uarcpuana c~epxas) mmsrcn  
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orKyna cnewer, lrro + asnRercR ch-opocnm pacrrpoclpmemin ynpyrm Bonn 
crtfeure~inii (HanpJi~e~~g)  B CTepme H H ~ ~ ~ I B ~ ~ T C R  crepme~oii C K O P O C T ~ ~  3 ~ y ~ a .  

f l ~ a  cnaraemm npeAcmnmT co6oii m e  Bonnbl, pacnpocrpammuHecx c 
o ~ p i ~ a ~ o ~ o i i  c~opocom B npomeonwomsu ~anpa~net~nm:  f ( t  -2 ) - B 
n o n o x ~ n m ~ o r r ,  ,q (tt 5) - B O T P ~ T ~ ~ H O M  ~ianpa~neml ocu x . 
JIJIR anpeenemocni ~ a 3 o ~ e ~  j (t - -z) nprwoic ROJIHO~~, ~ ( t  + 9) 06pa~- 
.12 c, co 



, Haxo- coomomewe Memy ~cnonbsyx ~ ~ K O H  ry~a H paeeacmo c i  = -- 
6 n u ;  8 

6=gc, .a. (48) 

T a ~ m  06pa30~, ecm K K O H U ~  c T e p m  S I ~ ~ ~ I I H O  npmcnuin I I O C T O R H H ~ ~  c m y  
P , TO no CTepmro Hawer pacnpocTpmbca Bonm ~anpnxemi i ,  npencTanm- 
lrraR co60ii CTyIIeHbKy ~ M N M ~ T ( o ~ ~  6' 0p0Hi BOJXHlal6yae~ DlWaTaCa Co CKO- 

pocnto co H qep3 Bpem t nocne MoMema npmoxema CHII~I WTOK cTepx- 
HII ,UIIIiH0k CO t 6 y n e ~  FaBHOMePHO PaCl'RHYT H W  ClKaT B 3aBHCHMOCnI OT Ha- 
npaBnem cmbr, Bce ceqemm Ha 3 ~ 0 ~  ywcme 6.- nepeMerwncx co c ~ o p o -  

6 cnm ZY = - . O c ~ a n b ~ m  ' ~ i l c ~ b  cTepmsi ocTaexx n e ~ a n p m e n ~ c i i .  96 Am onpenenemII @ y n ~ u ~ i i  npmofi H o6pamoii BOJIH B KawoM KOH- 

KpenioM cnywe ~ e o 6 x o q ~ ~ o  m a n  H a w m e  H r p a n r e  ycnoBm. B KaPe- 
cme npnMepa PaccMoTpHM rrpeo6pa30~ame somar ~ a n p m e m i i  Ha r p m u 2 ~  
Crepmrr, KOTOP~IMH m n m x x  .mi60 C B O ~ O ~ ~ I ~  ~opeq ,  m 6 o  a 6 c o m o ~ ~ o  xecT- 
Kaa 3 ~ e r r ~ a  crepma. 

OTpaxemie nanmuefi B ~ H ~ I  ~ a n p r r ~ e m i i  OT c ~ o 6 o m o r o  ~ o p w  cTepx- 
HII C K O O P R H H ~ T O ~ ~  X = L  OIlpeAeIelZReXII H 3  TpilHWWOrO yinOB#UI 6(Z, 6 )  LO,  
orvyna cnenyei: 



T ~ K H M  06pa30~, npn orpaxeHnii IIpn~oii s o m b ~  ~anpmemrii  OT C B O ~ O ~ H O ~ O  

ropm c r e p m s  c~opoc la    TO TO ~ o p q a  yaaamae.rcrr. Cneno'sarenb~o, c ~ o p o c n  
cMeluemu cenemii B 06pa~noii Borne paHa no BenuwHc H narrpasnemm c ~ o p o -  
C n t  CMeUeHHR B ~ P R M O ~ ~  BOlIHe. 

Ms sroro cnenyeT Tame, nro ne@op~artiin H Hanprrxcemrr B IIpRMoii H 

o 6 p a ~ ~ o i i  BOJlHtW PIBHbI, HO npOlUBOIIOAOXHh1 IIO 3HaKY, T.e. nOCJIe OTPaXeHHR 
BOW pzcrmcemx OT 20p11,a no cTepmm 6yner pacnpocTpamrbcrr o6pamax 
 BOX^ CXQm57 H HBC~OPOT.  

O C ~ ~ ~ H H O C T H  OTpaXeHHR BOAHbl H ~ I I P R X ~ H H ~  OT ~ ~ C O A H I T H O  X ~ C T K O ~  

3MenKH onpeuenmrcrr rpammbm ycnoBHeM v ( L , ~ : )  = 0 , oTKyna cnenyeT: 

~ , e .  C K O P O S ~  CMtXUemW ce~eHHii B o6pamoii s o m e  pama no Benume H npo- 
m ~ ~ o ~ i o - x t a  PO HarrpaRnem c ~ o p o c m  clweuremrr cere~Hir B nprr~oii BOJIHe. 
M3 paaeHcTBa (4.14) cnenyer, YTO ~ e + o p ~ a u u n  H Hanpmems B npmoii n 06- 
pal'X0fi BOnHax paBh31 H n0 BeJIH'fUHe H IIO 3HPKY, TaK KaK 



me U, , 6 , u2 , 5 - CMeuerniR H nn~uami nonepewbIx cesemii 1-ro w 2-ro 
yac.rKoB crepmsi CoomercmeHHo. 

B cnyxae, ecnn warnwax soma pacrrpoclpamercx no CTepxHw c 6 ~ 3 1 -  
EIHM no ruiowami nonepenwm cesemieM ( p ~ c .  4.2,a), ypaBHemm (4.17j CCOF 

BeTcmyer ypaBHeHne B a6conw~~b1x semsmrax 



~ K C ~ ~ ~ H M ~ H T ~ J I ~ H O ~  HCCJIefiOBaHHe PaCqOCTpaHeHHR YlIpyrKX BOJIH B 

CTepXHeBbIX CHCTeMax IlpOBOZXTCR H a  M ~ ~ H H T H o - H M ~ ~ ) ' ~ ~ ~ c H o ~  YCTmOBKe m-16 
no c x e M e ,  n p e ~ c ~ a ~ n e ~ ~ o i i  H a  PHC. 43. 

Ha  ICOW~KTOP 1, Y C T ~ O B J I C H H ~ I ~ ~  p q 4 0 ~  c O ~ O B H ~ K O B ~ I M  HHAYKTOPOM 2, 
neiicmyer u m y m c H o e  M a r m m o e  none npa pa3pme 6 a ~ a p e ~  K o m e H c a T o p o e  3 
sepes p a z i p f f m r ~ ~  4. 

~ O J  A C ~ ~ C T B H ~ M  AaBJIeHHR M a r l a r I X O r O  nOJIfi ABHXeHHe KOWYKTOpa,  

X ~ C T K O  3a~pememoro ~a cTanbM0ri.i mepme, c o s n a e T  ~ o m y  p a c T m e r i m ,  aM- 

IUIHTy)J,a KGTO~W; 3aBHCUT 01 XalTpRXeHHR H a  Barapee KOHAeHCPTOPOB. PSHCT- 
P a W R  BOJIHaI ~ a l l ~ > R X e H U f i  IIPOH3BOJlJiTCR IIPH I T O k I O ~ H  IIOJIYIIPOBORHHKOBbIX 

TeH30&&dlWiKOB 5 m a  KTn-7s H m3-7s, HMelollWX 6a3y 5 MM H K O ~ @ H ~  

e H T  TeH3OqYBCTJ5HTeJIhHCClM +lo0 H -100 COOTBeTClBeHHO. T~H~OA~T¶UKH Ha- 

K n e e H a l  m crepxem 6.7,S R H a M e T p a n a H o  n p o m e o n o n o x H o  H c o 6 p a r l a r  no MOCTO- 

B O ~  CX€Me. Harrpmeme pa3Gmmca MOCTa n o R a e T c R  H a  ~ ~ ~ ~ M H H M O ~ Z H ~  OCUHJUIO- 

i.pa@ C8 -13, C ~ H X ~ O H X ~ ~ I ~ ~ R  3anyc~a K o l o p o r o  o c y u p x m n R e r c R  s ~ O M O L U ~ I O  cu- 
c r e m ~  n n r m r t u , r i i  30w, - r e H e p a T o p  r5-54. I I ~ H  I i a n p R x e H n H  mrTaHHR T ~ H ~ O M ~ T -  

pHYfXlcOr0 MOCTa, paHHOi'0 14 B, ' IybCTBHrWIbHWTb er0 P a B H a  0,17 M B ~ H  LTIR CTep- 
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XHR WaMeTpOM 8 MM H 0,43 MB/II N l H  CTepX.W Al i aMeQOM 5 MM. ~ P ~ A ~ P O B K ~  

WTYUKOB I l P O H 3 B O ~ T C R  CTaMYeCKHM MeTOROM BBHH)' He3aBHCHMOCM MMOnyJlR 

H ) ~ r a  cTanH OT CKOPOCTH p e + o p m 4 ) ~ .  Tcll30~aTWi~u pacnoncxerrar H a  c T e p m a  

TWHM 06pa30~, Y T O ~ ~ I  perHCTpHP0BBan) BOnHY Harpy3Kki  IlpH ee 0JXHOKFaW.OM 

npoxomemn. norpemoc-ra a3~epenm ~CEL?HR B B o n H e  ~ a r p y 3 ~ 1 ~  Taum cnmw 
6 0 ~  C o c T m n n e r  24%. . 

Hanprrmem~ B ynpyroii B o n n e  onpeaenxiorcrr. c o r n a c H o  ~ ~ p i u r t s - m i o :  

me V- H a p x x e m e  pa36ana~ca MocTa, MB; K - Y~BCTBHTSJILHOC?I, T ~ H ~ O P A O C T ~ ,  
2 MB/H; S - n r r o q a n b  nonepeworo cesema c T e p m a ,  M . 

2, ~ O C T W L B H T ~  Ha YCTatrOBlcy m-16 CTepXeHh NOb  WHO^ = 23W MM H 
.QUaMeTpOM 8 MM (PHC . 4 3  ,a). 

3. A-j~epu-n paccmmae .x OT c~o6onxoro ~opua  c~eymrr. n;o CepedHIibl 

TeH30RaNKKOR Z'2HJOMeTpWfeC'KOrO MOCTa 5 . 
4. C O ~ A H H U T ~  T ~ H ~ ~ M ~ T T H Y W K H ~  MOCT 5 C 3aIIOMHHaH)ILMM OC1UIJL?Orpa- 

@OM C8-13 H, OCYII!CCTBHB HMXyJIbCHYM HaTpY3KJr CTePXHII, ~ ~ @ H X C ~ D B ~ I %  H 9  

sKpaHe ocmmorpa@a zpomeniuym s m y  p a c r ~ r m a w u l e t i  ~ r a r p r j u ~  a c r p a x e H -  



5. Ha 3KpaHe o~lW.lIJI~rpa&a H3MepHTb pa3HHUy BpeMeHLi MeXqy npoueE- 
me8 n o ~ p a n r e ~ ~ o i i  BonH at a no + o p ~ y n e  c = 2- paccsmara cTepxaeByw 
CItOpQCTb 3ByKa. A* 

6. Onpenemin Harrpnxeme R BonHax a FaccvuTaTb MOnynb ynpyrocm 
no 4opmyrre (4.4), acnonbsyrr s ~ a ~ e m e  momocm crarm 7 7 ,8 . ld  K r i J .  S = 

7. I l o c ~ a ~ w ~ b  cuc-reMy a3 myx c ~ e p m e i i  pasw~x  nnolqageii nonepewhIx 
cesemH NU ? ( L = 1500 MM W AKaMSTpOM 8 h1h.1) W No 8 ( 2  ' 1260 MM U DwaMer- 
FOM 5 MM) CornacHo puc. 4.3,6, s a r e ~  CUCTeMy cornacHo pwc. 4.3,~. 

3a$n~cwpo~ala  nanamlqym a npomenmym sepes coemHeHne crepmei  
BOnlal, ~ a f r r l  OlHCUeHkiR aMIUIkiIyn 3THX BOnH U CpaBHUTb C COOTHOluCHURMM 

(3 .22) ,  (4.23), (4.27), (4.28). 

1 . 3  ~ K ~ c A x . A . , H H K o ~ ~ c T T . , C B N @ T X . @ . W ~ ~ ~ . & H ~ ~ ~ U K ~ Y ~ ; ~ -  
Jnep. c aHrn. M.: Mwp, 1985 - 296 c. 

2. C T e Ii a R o B I'. R. Yripyronnacruuec~oe ,qe'gopmipo~ame MaTepumoB 
non ne i i cmne~  KMlIynbCHbiX HarPY3OK. Kues: Hay~osa  fly~unca, 1979. - 265 c. 

3 . M a i i 6 o p ~ n a D . ~ . , K p s ~ ~ y ~ A . C . , X o n w ~ H H . C ~ o p o c m o e  
pe@opMWposan~e K O H C T ~ ~ K U H O H H ~ I X  &faTepwanoB. M.: M a m ~ o c ~ p o e m e ,  1986. 
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