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C O A ~ ~ H ~ T  OCHOBHBe nOJI0XeHU.U n0 MeTOAUKe C T a T H q e C K H X  I l C m a H n t l  

n p H  HeOAHOOCHUX H a l I p R X e H H B X  COCTOffHlarX &lM O I I ' e A e l e H H I I  M e X U H S e C -  

KHX C B O A C ~ B  m x e m B x .  n e r K H x  HB n o p m c T u x  S a n O l H m e m X ,  a m o m a B H u x  

R'4eHCTHX. CHnHKaTHHX H APYI 'UX BHAOB 6t?T0~8 &RSI C ~ O P H M X  H MOHOXHTHBX 

6 e ~ o ~ H s l x  H % e l e 3 0 6 e ~ 0 1 i ~ b l x  K O H C T P J K ~ R  H CoOpy%eHHk p a s n n ~ H o r o  H a -  

snay e H m .  

n p e ~ ~ a s ~ a q e ~ ~  JWJI ~ H a e H e p n o - l r e x n H s e c r u x  ~ ~ O T H H K O B  H B ~ H O - H C C ~ ~ -  

AOBBTeJ lbCKHX H I lPOeKTHBX OPI'BHHSaUHfi. 

6 e ~ o H H B e  H i u e n e s o d e ~ o ~ ~ ~ e  KOHCTPYRUHW s n a ~ m f i  n coopyxe~nii pa3- 
JlH' fHOrO H 8 3 H a Y  BHK? K 8 R  n p a B H J I 0  HCnHTHBClloT HeOLlHOOCHble hBj'~- H T p e X -  

O C H H ~ )  Ha l l pR iueHHble  COCTOIIHWR, R O T O p H e  llpHBOEt¶T K HSMeHeHHIl  HX MeXa-  

HYNeCKOrO COCTORHYIR. H n p e A e n b H H X  YCJIOBHfi, a C j l e A O B a T e X b H O ,  T p e 6 y e ~  

Y Y e T a  npn p a 3 p a 6 0 T K e  HOPMBTHBHHX nOKyMeHTOB no n p O e K T H p O B a H M D  H 

TeXHUYeCKHX YCJIOBHh l I 0  I l pHMeHeHHQ TBKHX KOHCTPYKU~U.  

npn paC'-leTe ~ ~ T O H H H X  H X ~ J I ~ ~ O ~ ~ T O H H H X  K O H C ~ ~ ~ K U H R  no ITpOYHOWH, 

~CTOAYHBOCTH A XCCPKOCTH C J I e Z y e T  HCXOAMTb H 3  3aKOHOB H y p a ~ ~ e H M f i  

MeXaHHKH T B e p l l O r O  A ~ @ O ~ M H ~ ~ ~ M O ~ O  T e J I a  C Y s e T O M  H e y r r p y P M X  A e @ o p n a ~ ~ h  

~ ~ T O H R ,  HeJIHHeflHOCPM M H B O ~ ~ B T H M O C T ~  HX p a 3 B H T H R ,  HaFYmeHYA CIIJlOm - 
HOCTR H U ~ M ~ H ~ H W I  068e1.e M a T e p n a n a  B npoqecce H a r p y m e H u R .  

O A H ~ R O  OTCYTCTBkle  H ~ O ~ X O A M M ~ X  3 K C n e p H H e H T a J b H H X  AaHHHX no T O q -  

HOCTA n n e @ o p ~ a u u o m H ~  x a p a K T e p w c r n K a M  6 e ~ o ~ a  npn H e o n H o o c H H x  H a -  

RpRXeHHHX COCTORHHRX, O C O ~ ~ H H O  AJI f f  CTaZ!Wi, 6 n n s ~ o h  K pa3pyme~nm,rrpu- 
BOAMT K TOMY, q T O  B nPOeKTHPOB8HHH 3arIBCTYlo P a C q O T H  NRCCHBHHX H 

IlJIOCKOCTHblX ~ ~ T O H H H X  H X ~ J I ~ ~ O ~ ~ T O H H H X  KOHCTPYKUHn no n p O 4 H O C T H ,  YC- 

T O ~ ~ H B O C T M  I? EeCTKOCTH lTpOH3BOPPT H C X O M  H 3  TeOpb iU  V n p y P O C T K ,  q T O  

npHBOAAT K l?Ppe?&CXOny WBTePHBJIOB A a M e  AJIR x ~ Z ~ ~ O ~ E T O H H ~ ~ X  KOHCTPYK- 

7 UHfi ITepBOfi K C T e r O p H M  TFet@HHOCTOI~KOCTH. I ~ O B T O M Y  1 i a C T 0 R T e n b ~ O i i  ~ e o 6 -  
7 :: XGZ(UM0CTbZJ fZEJlReTCfI p a 3 B M T R e  3 K C n e F H M e H T a J I b H H X  M € T  OAOB M c U I e A D B a r l l l ~ l  

nra n o n j v e E n R  n I i a K o n A e i i n f i  AaHHHX o ~ P O ~ H O C T H ~ ~ X  n A ~ @ O ~ M A I I W O H H ~ X  

X a p a K T e p H c T w m x  6 e ~ o ~ a  ( C K ~ J I R ~ H U X  H T ~ H ~ O ~ H H X ) ,  BKJlU4aDNHX COOTH9- 

m e H m  Memy H a n p x e H m M n  n n e @ a p u a ~ ~ ~ ~ n  npu OAHOPOAHHX k f a q x x e H I i Y x  

COCTOIIHKRX, BhlBEZiHHNX pa3JIHYHHMK KnaCCL3Mn HeOnHOflCHHX H a ~ y E e H U M ,  a 
T a m e  p a 9 B X T U e  c o o p r s e T c T B y o m e r o  F a m c T n c r o  a n n a p a 2 . a .  npn  TOM am 
n o n y q e 1 3 n R  ~ a n d o J i e e  AOCTOBepHt IX  o u . c n e p n M e H T a n b H t l x  :!e3g.JIbTBTCB H o C e c -  

n e q e H M R  B03MOhDIOCTH HX C O n O C T a B J e H n R  I i ~ ~ C T e f i m ~ e  HeOnHOOCHLie MCnHTa-  

hHFI CJIeAyeT 17FOBOAMTb I70 eAHHCM MeTOXTlKe C T]pL?M?HetlMCM Y ~ ~ ~ ~ ! ~ M U U F G I J ~ H -  

tiMX w e T o a @ B ,  npkt€?M@B M C I ~ ~ ~ T R H R ~ ~ ,  C p 8 3 p 6 0 ~ ~ 0 M  COOTBeTCT.L.,'!?Qer@ 060- 
~ j r n o m ~ c r i !  H 0 6 p a 3 ~ t . 1 3 ~  Z a H a a p w o r o  pamepa H @OFMX.  

Hamonane P e ~ ~ ~ e t i m i : ~ t r i {  C C Z t p X B T  O c H o B H t l e  n o x n x e m f i  i:? MeTGfiMKC 

FOSBMrlHHX HeOAHOOCHHX 1 ? S ~ M T B ~ i U i l  # P ,~c~ACTB.EERK)T  OITblT FFOEeAeHMn C c C -  

TeMaTWqeCKMX 3:CCneF:iMCHTOB M p P B Y J I b T a T H  HHaJII.138 M c c J ~ A O B I ~ H H L I  T F e X -  

~ s y x -  n o n s o o c ~ ~ x  m n p n a t . I i t i ! r x  cos~o.ae~i3 d e r o ~ s .  
P e ~ o ~ e n a a u u l i  ~ a s p a 6 0 ~ ~ f i b l  Z a G o p a ~ o p n e d  T e c r r i M  I ~ J ~ ~ ? O I . ~ ~ T O H  Rllk%J 

~ ~ C T ~ O R  CCCP (~aiuL.?f:x~. + i n y ~  A.B , ~ i L ! j k l ~ ) .  



Bce S a M e Y a H b U  H n p e A n o x e H H n  no COLIepE3HHD P ~ R O M ~ H A ~ U H A  npocb6a 
H a W E 3 ! T T b  B .HMm no a A p e c y  : 109389, M O C R E ~ ,  18-389, 2-R. HHCTHT~T-  
CIC(YI yl., z.6. 

A n p e w  HHmE 
I .I. Hacronmue p e R o w e m a m n  p a c n p o c r p a m n T c R  H a  pamqaue E n a n  

R o H c r p y R u u o H n o r o  6 e ~ o ~ a  (~nrenne,  n e r l u a e  H a  n o p m c r h i x  s a n o n m T e m x ,  

a B T 0 h l r a B H H f i  n ~ e n c r H A ,  MOTHHW ~ U J I l l l r a T H H i i  H T e n . )  A.U C ~ O P H H X  W YO- 

HOllHTHHX ~ ~ T O H H H X  U xenesoberomnx ~ o n c r p y ~ u ~ f i  H C O A e p E l T  OCHOBHhle 

n o n o r e m  no onpenemerium n p o q H o c T H n x  H B ~ @ O ~ U ~ L ( ~ ~ O H H H X  xapamepmcrnn 
n p H  p8SJDNHHX ILIIBCCBX HeOAHOOCHOI'O ~ Y X -  H TP~XOCHOFO)  H W p Y X e H H I I  

(cn. n.2.4 H a c T o n m m x  Pe~owemauu~). 
O ~ O B H H ~  T e p m n m  H orrpenenenwt n p u s e , a e H H  B npnm. I. 

2 .I. ~ ~ o Y H o C T H H ~  U A e $ K J p l c a ~ l l ~ H H H e  ( ~ K a J U i p H h i e  H T ~ H S O ~ H H ~ )  xa- 
pasrepmum onpenemm no p e s y r b T a T a r  HCWTBHHR cepnn c r a m a p T H H x  

o 6 p a s u o ~ - 6 r n s ~ e u o ~  rrpn npOCTeAWHX HeOAHOOCHHX n a r p y x e H H R  C HQiOXb- 

SOBBHHeY Mt?TOAOB, I l O S B O ~ G U l H X  C AOCTaTOYHOR TOqHOCTbD H H B A e P I O C T b D  

K I O q Y a T b  ZlcunrHe ,lLKn paspa6orltn HOpM8THBHHX AORyUeHTOB no n p O e R T H p 0 -  

B ~ H H D  ~ ~ T O H H H X  H a 1 e n e 9 0 6 e ~ o ~ H H x  K O H C T ~ ~ R U H R  HJIH TeXHHYeCICHX YCIIOBHA 

H a  c v m e n b r i b l e  BUAH ~ o H c r p y a m P  n c o o p y x e H H R ,  H C I - I H T H B ~ ~ ~ H X  H e o A H o o c -  

H n e  (clroac-f~e) H a n p n x e n H H e  C O ~ O ~ H I L R  . 
2.2. H ~ O A H O O C H H ~  A C n l i T a H R n  B SaBUCHMOCTH OT l lpOH3BOACTBeHHHX 

y c r o B H A  M O ~ T  OC~~~CTBJMTIYCR no A B ~ M  n p o r p a l a n a w :  

nporpawwa n n H n n y m  n p e m c x a r p n E a e T  o n p e x e n e H n e  T O X ~ R O  n p o s e o c T -  

HHX x a p a l t T e p n c T n R  6 e T o H a  c H s v e p e H m e w  B rrpouecce H a r p y a r e H u n  T o n b r o  

cna, a e n c T B y n m n x  B H a r p a m e n n u  R a m o R  OW 06pasua heaeauew HX H a  

C O O T B e T C T B y Q ~ y D  nJIOlU4Tb CeYeHHR odpasuoa n O X y Y a D T  ROYnOHeHThl PJIBB- 

HHX H B ~ A e H H ~  6, , 6* , 63 ); 
nporpama waxcuugw n p e n y c w a T p n I l a e T  O n p e a e a e H u e  npos~ocrmx n 

ne@opna~no~mx xapamepnmnr 6e ro~a  c mswepeamew B npouecce H a r p y -  

X e H M  E t R  C u r ,  T a r  H llHHeRHHX A@OPMBUUR 06pasua B H a n p a B X e H H H  R a -  

n o f i  ero U e H T p a n b H o i i  OCH Grocrreame npencramnr R o m o H e H T u  r n a m i H x  

OTHOCHTelbHblX ~ e @ o p ~ a u H A  E l  , f2 , f 3  1. 
2.3. K lTpO'4HOCTHHM bl ~ ~ ~ $ O ~ M ~ U H O H H H M  (cR&UK~HHM H T ~ H S O ~ H H M )  Xa- 

p r T e p n c r n R a m ,  n o n y q a e w H w  H a  ocnose npocreiimnx H e o n H o o c t i b l x  H a r p y r e -  

HHL o d p a s u o ~  (cw . n.2.4. H a m o n m n x  Pe~oue~muua)  O T H O U T ~  : T e H s o p  

n e Q o p w a u ~ R  ( E )  H T e n s o p  H a n p n x e Y m  ( s ) h e ~ u a ~ o p  H mapoaoa) H HX 

P a a E H H e  ROMllOHeHTH ( E l  , E z ,  &, H 6, , 6, , 63 ) H a  J I D ~ O M  Y p O B H e  H a -  

Ppyl l reHHR, B TOM P H C n e  B COCTOIIHHH, 6 1 1 ~ 9 ~ 0 ~  K Yllpyl?OMY ( E L e r  €2.p, f3( 

H 6,,!, G ~ ~ ,  65,e), H B npenenbaorr COCTOJTHHH ( , E", . EI, n c, , g2. z3 I; 



~a.ranantail w o m n b  y n p y r o c m  6eTo~a n p n  bdnemov C ~ R T H H  Kt= E g  : 
:3  ( I - 29,) m w o n v a b  odsemux n d o p w a u ~ R  K = K ( e , E" , e ,  ) B 
s a m c H m o m n  OT c r e n e n m  A ~ O P Y ~ L I U H ;  

HHmflfi 6inf  / a  B e p m  6 , ~ ~  / FpiW MURpo~pa~H~006,- 
somm npn pasammx l r m a c c a x  HeornoocHoro narpyaemin (cu. n.2.4 
H a c r o a m n x  P e l r o w e m a r r ~ a J .  

T p e x o c H o w  onnopornon p a B n o r e p r i o w  c x a T m n  (rmpocrarn.rec~oe cam- 
Tuel; 

rfpHumanHe. A o n o x n m e x b ~ u e  xapt3RTepHcTHKw no n.2'.6 cnenyeT on- 
PelleMTb no peSyXbTaTaU HCKIHTrutHiI O ~ ~ ~ ~ S U O B  npii I p O C T e f l U e U  OLUrOOCHOM H a F p F e H H H  - OCeBOM CHITHH H 
o c e B o n  pamnxenHH. 

2.6. K npOYHOCTHHY W A~@OPYBUHOHHHII XaPaKTepHCTHRBM 6 e ~ o ~ a . n o n -  
ne&emaw o n p e n e n e s s u  ( n o u u r w o  nepesHcneHHnx B n . 2 . 3  H a c r o r r u w x  P e ~ o w e n -  
n a m f i )  wtenyeT o m i e c r u :  

a) c o n p o T n B l r e H n e  6 e ~ o ~ a  o ~ ~ o o c ~ o w y  C H I T H ~  R no rm 10180-78 H 

I 
COnpOTUBJIeHHe 6 e ~ 0 ~ a  OAHOOCHOMY CXBTHB ffc Re, n p a c r n m e ~ a n  R; , 
OnpeneaneMHe H a  ocnose omoocaoro HarpyxeHwr o6pasuoB B y c n o ~ ~ x ,  
UneHTHsHBX YCHOBHRM HaPPYXeHHfi. YKBSElHHHY B Illl.4.3 H 4.4 HaCTOfiPIHX 
P e ~ o ~ e ~ n a u ~ t l ;  

1 6)  Ha9,aJIbHHfl  ~ O A y n b  Y n p y r O C T H  6e~0Fia npH CStiTHH f: Eg , pac- 
P 

T R I B H H H  E8,b,Pftt~ ROWnOHeHTH OTHOCHTeJIbHHX A ~ @ O P M ~ U H R  0 6 p a 3 ~ 0 ~  (lTp0- 

nonbHHe E, H n o n e p e g a t r e  E, = L", ) Ha a n 6 0 ~  ypoBHe H a r p y a r e H u n ,  o n -  
P e A e J M e M H e  H a  OCHOBe OAHOOCHOI'O H&l"pJ"XeHHR B YCJIOBWXX, YnOURHyTHX 
B n . " an ;  

B) H a r ~ a l b H H f l  UOilJJIb YlTpYI'OCTH 6e~0Ha npH m T H H  , er0 llpH3- 

1 UeHKyB IlpOgHOCTb Ref H KOHnOHeHTH OTHOCHTeJlbHHX A @ ~ p ~ a I l H i i  obpas- 
UOB (npononbn~e E ,  H nonepegme ty = t z  1 H a  nndou y p o B n e  Harpy - 
m e H u n ,  o n p e a e m e r n e  no rOCT 24452-80 ,am BOSMOMOCTH nonyrIeHm CO- 

~ O C T a B H M H X  p e 3 y n b T a T O B .  

% 2.7. FIpu  o n p e n e n e H u H  nposaocrekdx H ~ e @ o p m u a o ~ ~ t l x  XapamepHc - 
THK  TOHO HOB M O l M O  He JTWTHBBTb BXHffHHe Ha HHX TelUlepBTypHO-~FG+JiOCT- 

RHX ~ C I I U B A R .  ~ . e .  H e  n p e i l y c u a T p n B a T b  n p o r p a u u o R  HcnmaHHn mnepm- 
BBHM.5 0 6 ~ 8 3 ~ 0 ~  B Cnel lHEJIbHHX TeUIIeFi8TYPHO-BJIaXHOCTHHX YCIIOBHRX, eC- 

JIM 3TH JfCJIOBHR COOTBeTCTBYDT H O P M a ~ b H H M  YCJIOBHRM npHMeHeHHR. 6 e ~ o -  
HOB B KOHCTPYKUHIIX. 38 HOpUEJIbHHe YCIIOBHR IlpHMeHeHW  TOHO HOB B KOH- 

crpyrumrrx IIpHHHMaBT YCJIOBHR C HHTePBBaOM ~ 6 0 ' 1 ~ ~  T e Y n e W T Y P  2 0 ~ 1 0 ' ~  
H O T H O C H T ~ J I ~ H O ~ ~  BnaXHOCTH BO3ilyXa 6310%. B OCTaJIbHHX CJIy'IWX np0- 
r p a ~ u o f l  Hcnh lTaHmR cne,UyeT n p e A y C U a T p H B 3 T b  cnewubHHe T e m n e p a T y p H o -  
BJIaAHOCTHHe JTMOBHff XpaHeHHR H HCnHTBHHR 0 6 ~ 8 3 ~ 0 ~ .  

2.8. ~ ~ C ~ H T C W H R  n o  o n p e A e a e H n n  nepeYHCIIeHHHX B nn.2.3 H 2.6 
n a c r r o m i a x  P e r c o ~ e H . q a u u G i  OCHOBHHX x a p e n T e p H c r m n  npo~om~ n y T e x  c v n e s -  
YaTOI'O HaI'FylKeHWl 06pasuoa C T ' W P T H O ~ ~  @ O ~ M H  H ~ B Y ~ P O B  (CM. n.3.I 

H a C T O q H X  ! ? e K o ~ e ~ , q a r y r f l )  OAHOBPeMeHHO no oAHoR, ABIW HJTU TpeM I'naBHtIM 

OCRM, K ~ K  r r p a a n n o ,  ~o p a 3 p y m e ~ n r c  no Tnny npocToro n p o n o p u o H a n b H o r o  
H a r p y l r r e H n n  (ecnn n p o r p w o R  n c n n r r a ~ ~ t t  H e  npeAycuoTpeHo cnomoe Harpy- 
m e ~ u e l ,  ~ . e . ,  K o r A a  , q e f t c ~ e y n r q ~ e  H a  o6paaeq c u m  B o a p a c T a r o T  OT HynR 
I l p O ~ O p ~ ~ O H ~ b H O  Op,HOMY IlapaMeTpy HJIH TBH3Op ~ m p ~ x e ~ u f l  PaBeH !S) =(s)j 
~ O P R A O K  H a r p y x e H n r c  0 6 p a 3 r i o e  n p n s e A e H  e n.6.7 HacroRwx P e ~ o ~ e m q n f l .  



3.1. @ o p m  m p a s w e p n  n p m n n w a e u u x  &XU UcnnTaHHII 06pasuo~ A O I m H  
COoTBeTCTBOBaTb FOCI' 10180-78 U 24452-80. 

n p m  a ~ o w   amd do lee n p ~ n o w m T e n b n n m  R ~ D T C R  06pasun c w e n m e n  
150x150 MU (6aso~ne 06pasuu). 

3.2. h l r a o ~ e ~ m e  c p o p m ,  p s w e p O B  o6pasuoB OT npOeKTHHX He ZOJIIWH 

npemm+a : 
no m m n e  C T O ~ O H  m n m a w m p y  5% (FOCP 10180-78); 
no HennocrocTHocTa o n o p x  rpanefl, ~ e n p w o r m n e A n o c m  m nepeaocy 

pedep Ha pac.rpe -oft I00 - 0.05 YY. B m o m e w e  a m  WOBM 
nposepm nlynaw no rOCT 882-75. 

3.3. mmoa r p a e s r o p m m  H a r p y a r e m  B qompaHcTBe 0, , g2 , f3 
p e l t o v e u A y e r c A  n p m ~ m n a ~ b  H e  w e n e e  Z B ~ X -  Tpex odpassoa. 

3.4. ~ ~ T O H H H ~  c w e c m  m m c x o m i n e  mTepnmn am m s r o T o m e m  0 6 ~ 9 -  
qaTb TpeI : T B ~ D ~ H X  cTamapToB H T e m m -  

ASFOTOB UOBHII T B e p A e H w l  U XPWeHHR 

06paS~0B ZIOAWbl COOTBeTCTBOBBTb, yKa3aHHHU B roa 10180-78, eCJIn 
nporpaunoil m c n w r a n m s  H e  npenycnorpeaH npyme c n e u m a r b n n e  ~pe6omnmu. 

B c e  m s r o T o a a e m H e  o6psun m p x ~ p y x r r .  
3.6. A m m e ,  m c a L n u m e c r r  cocTaBa m nonBHMoCTH 6 e ~ o n H o R  CMeCH AJIfl 

USl'OTOBXeHHR o ~ ~ ~ S U O B ,  IUIOTHOCTH H BO3paCTa 6e~oHa,  a npU ~ e o 6 x o ~ m -  
MOCTH TaKm er0 BJIaXHOcTU, BOAOnOrXOaeHHR,  nOpHCTOCTH H BoAOHenpOHH- 
U a e n o c T m  aeAgeT S ~ H O C H T ~  B q p H U  H c ~ H T ~ H ~ ~ I H R .  

3.7. C l a o ~ ~ o c r b ,  a n a ~ o c ~ b ,  I n q e ~ m e ,  nopac~ocrb  n ~ o n o ~ e -  
n p o n m n a e u o c ~ ~  6moaa o n p e ~ e m n ~  12730.0-78 - 12730.5-78. 

3.8. m m m e  mspacTa 6monf , r r y . r c r B y l o s e r o  @ a ~ ~ o p a  H a  ero 

* M m o m s e c m e  p e K o u e n A u m  no o n p e a e n e n m a  nexanlnecwx xapamepnc- 
THK  TOHO HOB npH lcpaTKOBpeUeHHOU H AJlHTenbHOM Hal'pyXeHUH. M., 
HMIIP6,  1983. 

nposnomHne H ~ e @ o p w a u m o ~ ~ n e  x a p a m e p H c T m K n .  noxpaenue H a  ocnose 
HeOAHOOCHHX H a r p y a r e H H R  o ~ ~ ~ S U O B ,  CJteAyeT CBecTH A 0  HiiHHMYMB, Ha3HB- 

YBR T a K O R  UHTepBaJl BPeMeHH HCiWT8IiHi3,  B TWeHHe KOTOpOI'O npKTU'4eC- 

XH COXpaHReTCII HeHSMeHHOCl'b MeXmmeCmX CBOHCTB 6e~ona. 
I I p o s e p q  m m u m a  BospacTa 6mona m n p y r m x  c o n y ~ c r ~ y m ~ ~ x  h l t ~ o p o s  

I ( n a n p m w e p ,  em T e w n e p a T y p n  m a r a m r o m m )  H a  onpeaemerne x a p a m e p n c r m -  
K H  IIPOBOWT WTeM CpaBHeHWi SHa'IeHm COnpOTHBJ!eHHR OAHOOCHO*y C l h T U D  

, R B  asa axe n B ltonue onma (CW. n.2.6 H ~ C T O ~ H X  P e x o u e n n a u m ~ ) .  

1 3.9. npn U C n O l b 3 0 B a H U U  ,WUl HeOAHOOCHHX UCnUTaHHil  0 6 p a s u 0 ~  lTpUSU8- 

I TH'IeCKOR HJIH U H N I ~ p H 9 e C 1 C O f l  @OPMB COrXaCHO I'm 10180-78 n 24452-80 
ITOJIyqeHHHe pe3yAbTaTH no nPOYHOCTHhlM X B ~ K T e P U C T H I C B Y  H ~ O ~ X O ~ M O  CO- 

ITOCTaBJlRTb C BHaHOI'H~HblMH PeSJJILTaTaMH UCllblTBHm H a  OAHOOCHOe m T H e  

(CH. 11.2.6) 0 6 p a s ~ o ~ - x y 6 0 ~  TOP0 s e  c e n e e m u ,  H ~ ~ O T O B J I ~ H H H X  us oanoro 
sgne ca . 

4. I. O d o p y a o ~ a ~ n e  ( m r n u ~ n  w H a r p y m m m e  Y CTPOBCTB~), npemas~a- 
I Y ~ H H O ~  iuta XVX- H T P ~ X O C H H X  H C ~ H T ~ H H ~ ~  L I ( M ~ O  0 6 e c n m m ~ a ~ b  ~ W B H O C T ~  > narp y m e n w r  c 3 a a a H H O A  cxopotx bo, ~eHTpaJIbHOe H pamioueptio pacnpegeneH- 

-O Hoe no cevemn npmoaeme cHn omocmenwo H a r p p i e m  o c e f t  ot~pmrla. 
1 

llm U e I i T p a J I b H O r O  m p m i o w e p r o r o  p a c n p e n e n e e m u  n p m n o a r e n m u  c m n  pe- 
ROMeHweTC5l H C ~ O l b S O B a T b  (CM. pEIc.1-2) : 

i n p u  a a T n m  - c ~ a n b a w e  WipOBHe onopn ~ m a n e ~ p o n  3 @ I O  nu c a e m ~ a -  
m o n o p n i m u  n m T a u m ;  p e s ~ ~ o s ~ e  KavepH y m a n a B n m B a e u n e  B sauwyTHe 

I C T U ~ H H ~  ~ o p u n ,  c nepeaasetl ~ l a a n e ~ w i  sepes onopn~e  ~ ~ C T K H ~  c ~ w a ~ n e  
~ T H ,  n o 3 ~ o n r r m a ~ e  o 6 e c n e ~ n ~ b  p a m o w e p n o  C T ~  ero nepezaw H a  K m r n  
VaHb obpasua; 

i npH P C T U I e H U U  - CaMOUeHTpHpyKllUHe CTaHbHHe SaXBBTY,  HeBpWmUlH- 

etx n npouecce H a r p y a e H m R  obpasua, c n e p e n a y e f i  cmn~ pacrsrenm nepes 
anKepHtle a r e c r x n e  RXUTH, n o 3 ~ o m a a ~ e  0 6 e ~ n e ~ ~ ~ b  p a s a o w e p H o m b  ee ne- 
p e n a s m  H a  m m y m  rpaeb o6pasua. 

Y 4.2. ~ o B ~ ~ X H O C T ~  ~ c e x  onopntrx ~ J I H T  H a r p y E a a r s e r o  y ~ ~ p o R c ~ ~ a  H na- 
UIHH no rIHCTOTe AOAXlia  COOTBWCTBOBBTb KJIaCCy He HHAe 7 (ram 2789-73) 
H 0 6 J I € l A a ~ b  A O C T a T O V H O ~  XeCTKOCTbD (CM. CHOCKY Ha CTp.8). 

4.3. ANI p B H O M e p H O F O  CEaTHFI H COBPaHHJI B o6passe C O C T O I I H H R , ~ H H ~ -  

1 K O r O  K OLIHOPOLIHOMY HBnpllXeHHOMY - A m  CHUXeHHR KOHUeHTpaUHH HaripffXe- 
HHR H YMeHbmeHKU T P e H H R  B MeCTaX KOHTaKTa odpasua C OnOpHHMH -¶MU 

Ha l ' pyEEl tomerO YCTpOf icTBB - CJIeWeT n P H M e H R T b  ITpOKJItiAKH H 3  TOHKHX BH- 

I T H @ ~ ~ K U H O H H H X  M a T e p u a n o B  c HeHeceHHeu H a  w x  n o s e p w o c T b  C M ~ ~ O ~ H H X  



rwep. 2-3 croa uerqnomza TomnnoA 0,5-0.8 MU c rp- 
weany HHMU), a T a m e  psnnseHe npHcnoco6ne~m Tuna 

Rc R5 R e j  , (I 1 
m e  Re ~ u m e ~ u e  obpasua-xyba OAHOOCHOM~ c u a ~ u n  c n p u ~ e ~ e -  

nueu Tor0 HZH HHOFO cnoc06a yneHbmem T p e m  B WeoTax e r o  
TaKTa 0 OnOpHHMU nnHTaUH HaPpylL3m ? o R c ~ m ;  Rpj  - npw- 
H ~ R :  nposaocrb 6 e ~ o s a .  onpezemewcr ~ m ~ e  ~ O C T  24452-80. 

s e r o  YCT] 

K no MeT( 
KOH 

wen 

P ~ c . 2 .  CxeUCi yCT8HOBXH HCnHTBHHR 06pa3UoB n p l  TpeXOCHOM 
CZaTMU (8) U TpeXOCHOM paCTRXeHUH-OIIaTHH-CI(BTHH 

1 - ~ y 3 0 ~  TaXb; 2 U 3 - 3leMeHThl IlOABeCKH; 4 H 4 '  - 3XeHeHTbl 
pawn; 5 - rmbtreaon nHHanoMeTp; 6 - npoma9Ra M e w  odpasuon H nnu- 
TOH; 7 - 3neueri~ Hecymero xopnyca; 8 - peslreoatae ?awepH, nepenanaue 
nasneHne ria obpaserr; 9 - onopsue nnuw; I0 H 10' - mpozouxpaTu c 
mapOBHMU OnOpaMM; 11 - T ~ ~ ~ O ~ ~ O B O A H  K HaCOCHHM CTBHUHRM; 12 - 6 e ~ o ~ -  
HHR obpaseu; I3 - 6 a n m  rpennesm paMH; I4 - npornanxu r3 ~ P Y C K O B  

ApeBeCUHU (OAHMM TOFUOM rIpHIIIIeHBBDTCR R 06pa3qy. ApyFHM - K nnnTe 
aexepHoro s a x ~ a ~ a  p e s e ~ c a ) ;  I 5  - pesepc m COBABHHR pacrarummmefi 
cunbl B o6pasue 

nanano c HanpmeHHeM pacTrrrnmnaero y CHJIHII . 
npu s ~ c ' o p e  MaTepsanoB H npucn0~06ne~wR AM 0 ~ 0 6 0 z ~ 0 r 0  nonepewo- 

r o  pacmHpeHm 06paasua CleAyeT H C X O A H T ~  ~3 06ecnese~un  Kpaesoro yc- 
JIOBHR no €!M 8 e Q o p ~ a u m u :  
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p Y  C XeCTKUMU OnOPHHHH M H T a M  H e n O C p e A C T B e H H O  H a  H B F p Y m B e l l H e  F p a H H  

o6psua H vepes pesepc am c o s a a H m  pacrrrareem. 

m e f i  K onnnemw B c o o T B e T c T m m  c n.5.2 H a c r o n n r H x  P e ~ o n e ~ n a u n f i  o n o p  
wn rpawrn o b p s u a  qepes n p o K n q q R u  u s  A p e B e C H H H  TOJnUiUiOfl 50 MM 

(womb BOXOROH). 

B 1 U t Y e C T B e  C U J I O H 3 n e p U T e n e e  C S y E a T  T a P H P O X l H H H X  KOXbUeBHX AH- 

H a u o n m p a :  oam ~ C ~ H T B H  H a  F = 2000+_20 RH am usnepe~m CHXH cm- 
THR, X p y r O R  - H a  F = 100110 ICH XXH H s n e p e H m  wnn p a c r n x e m f i .  

4.8. Ora~mecrue H c r m T a H m  npn n ~ y x -  H T p e x o m o n  p a c T R x e H H m  pe- 
X O M e H Z Y e T M  n p 0 B O Z H T b  H a  Y C T a H O B K e  no ROHCTPYRUHH, ~ H ~ J I O ~ H O R  YKB- 

S a H H O a  H a  p~c . I .6  C TOR JlHmb p S H A U e R ,  9 T O  H B T p F D q H e  JCTPOPCTB~ 
C 0 3 p p E t l T b  WCTII.BHHe IT0 & B p  HnrI B C e Y  H ~ p ~ e Y b P I  r p a k i j U 6  06- 

pa3ua. w e m e  moxelr nepe&armrbca c noYoqbm , q ~ y X  (npu JIB~XOCHOM H a -  

rppemn) n v x  (rrpn l r p e x o c n o m  narpyxemu) r y q p o g o l a K p a T o B  sepes pe- 
eepcu ~ y u r  c o a m  w- H T p e x o c H o r o  pacTmemx obpasua. 

Ilpeneuaaae. T a r o R  Y m a l i o s r n R  norno n o x b s o B a T b c n  H am nposene- 
HHII C T a T m e c K n x  H C l l H T a H H h  0 6 p a s ~ o ~ - q 6 0 B  l rpH T p e X -  
OCHO CIBTHH H Z p y r H x  xnaccax H e o m o o  HHX H a r p y x e -  
HHA ?CM. 11.2.4 H ~ C T O J I ~ U X  ~ e K o w s i a a r w R F .  C[aHa~o npu 
H e K O T O p H X  BHBaX T P e X O C H O r O  H B F P Y X e H W I  e P Z l O q T H T e X b -  
H e e  C n O J b 3 0 B a T b  YCTaHOBKH donee npOCT# KOH p y K  
UHH ?CW. nn.4.9 H 4.10 wamorrmwx ~ e K o n e H p s u u r 8 .  

- 

4.9. C T ~ T H ~ I ~ C K H ~  HCllYTaHKR n p H  TpeXOCHOM H e p a B H O M e p H O M  ( 6, 2622 

cis ; 6 ,  > G2 = 65 ; 6, = 6, > bJ ) H ~ B H O U ~ P H O W  ( 6, = 62 = bj ) cam- 
THH H a  06psuax-np~3nax c m e H m e n  150x150 Mn H BHCOTOA - 4% nn pe- 
KOUeH. lVeTU3  I l pOBOAHTb  H a  Y C T a H O B K e j  KOHCTpyKTHBHaSI C X e M a  KOTOPOA 

n p H s e x e H a  H a  p ~ r c . 2 , a .  Corramo n.6.7 H a c m R m n x  P e ~ o n e ~ n a u ~ R  H a r p y -  

X e H U e  C J e w e T  n p O B O n H T b  H a  OCHOBaHHH F~B@HKOB (OM. p H c . 3 . 6  - JIUHHH 

1-14> H B COOTBeTCTBHH C ~ ~ 1 . 2  C lIOM019bQ H a r p y l w Q m R X  yCTpO61CTB : 
F U ~ p O A O n X ~ T a ,  F 8 C C q H T a H H O r O  H a  B O C q H R T H e  CHHH P ' 2000 KH C lle- 
p e n a q e R  aaanenwr H a  T o p u e B y a  r p a n b  06pasua B H a n p a m e H H m  n p o n o n b H o i i  

U e H T p a J I b H O i i  OCH H I'UXpBBnHrleCKOl'O JTCTPORCTBB 3€4MKHYTOFO T H n a  C Y e -  

THPSMR OnOPHHWH CP&lIbHHMU IIXHTBMU H P e 3 H H O B H W  K a M e p a M H  - 40 a C 

n e p e n a s e R  A a a n e H m  H a  6oxoave rpam 06pasua a m o H o n H o  B H a n p a m e H n H  

X ~ X  A p y r H x  u e ~ ~ p a n b m x  o c e R .  Aaane~ue B c H c T e M e  n o m e p m B s e T c r r  T p e -  

F = 2000cOOOc20 RH H donee H AJIR H S Y e p e H H R  c ~ a a - n a ~ n e ~ ~ ~ ,  nepenameno- 
P O  H a  0 6 p B 3 ~ ,  A B a  O ~ ~ B ~ U O B H X  NaHOMeTpB.  

B e p ~ n l r e n h ~ a n  p a M 8 , R m J I R C b  H e C y l e a ,  H e n O A B H a n t a  (bi0laeT K p e n H T b M  K 

c l a o B o n y  now); m n p a a n m e c K o e  y c T p o R c r ~ o  n o n s e m u B a e T c R  K s e p n s c a n b -  

HOR pane H MOAeT n e p e r e u i a T a c r r  sneme c o6pasqon O T n o c H T e n b H o  H e n o n -  

BHXHOR  pan^ npu e r o  H a r p y a r e H u n .  

4.10. C ~ t l ~ H ' l e c ~ H e  HCl lHTaHWI  n p H  TpeXOCHOM C A a T H H - W T H H - P C T R x e -  

HUH (61 a 3 e5) W X O M e H A Y e T c R  n p O B 0 A H T b  H a  O ~ ~ F I S U ~ X - n p ~ 3 w ~ x  c e s e H H -  

en 150x150 MM, BHCOTOA - 4%. MM H a  Y C T ~ H O B K ~ ,  R O H ~ P ~ R T H B H M  cxena 
X o ~ o p o A  npnsenma ~a p~c.2.6.  H a r p y a e ~ ~ e  c o r n a c H o  n.6.7 H a c T o R m H x  

P e K o n e ~ ~ w R  c A e l I y e T  n p O B O A H T b  He OCHOBaHHH I'~E@HKoB (CM. p~c.3.6 - 
J H H H U  15-17) H B COOTBeTCTBHH C npHJI .2  C l7OMOlQbQ H B F p y m a m H X  

YCTPORCTB: I 'UAPOAOMKpaTCi, p € % C C q H T a H H O r O  H a  F ' Im KH C IIepellf3zleR 

n a a r r e H H f f  qepes pesepc nm COSA~HHR C ~ J I Y  p a c r x a t e z i m  B H a n p m e H m m  

npOAOJibHOR U ~ H T W ~ H O A  OCH o6pasua H FHAp8B;wqeCKOI 'O y m p o R c ~ m  sau- 
K H y T O r O  T H n a  C 9 m H p b M I I  OnOPHHMH CTaRLHHHH IIJIHTaWH H pe3HHOBHMA KB- 

wepanu 40 Mna c n e p e n a s e R  AameFiwt H a  ~ O K O B H ~  rpma o b p a s u a - n p ~ 3 n ~  
BBTOHOMHO B H a n P B J I e H H H  A B y X  A p J r H X  U e H T p a J b H H X  o c e R .  &lBne~He B 

C H C T e M e  n O A q e p X H B a e T G 3  T p e M  ClBTOHOMHHMW H B C O C H H W  CTBHUWIMM. 

B K a q e c T s e  c ~ n o m s ~ e p H T e n e i i  w c n o n b s y o ~ c ~  : 
A I R  H 3 M e p e H W I  P ~ C T R ~ H B B D I I I ~ ~ ~  C H l H  - K o H ~ U ~ B O A  AHHBMOMBTP, F C Y U -  

T B H H H ~  H a  B o c n p m T m e  F = I e I O  KH, nm H ~ M ~ P ~ H U R  CUJIH n a a n e H m ,  

n e p e n a B a e M o r o  H a  o6pa3eu, - 0 6 p a s u o ~ ~ x  n a ~ o w e ~ p a .  
4.11. C T ~ T H Y ~ C K H ~  HCnblTBHUR O ~ ~ ~ U O B - U H J I U H A P O B  AHaMeTPOM 150 MM, 

BHCOTOA 600 HM H a  T p e X O C H O e  H e p a B H O H e p H O e  C m T H e  ( 6, > G2 = 63 H 

GI = >G3) t I pOBOE4T H a  Y C T a H O B K e ,  q e n c ~ a m n q e i i  C O ~ O R  K a H e P Y  BH- 

c o l r o r o  pameem. H a r p y a t e ~ H e  c o m a c H o  n.6.7 H a c r o R n r H x  P e ~ o n e ~ n a u ~ i i  
C X e a g e T  n p O B O A H T b  H a  OCHOBlHHH I'~@.@HKoB (CM. P M C . ~ , ~  - 3IHHHH 1-7 H 

9-14) H B C o o T s e T c r s u u  c npu~1.2 c n o n o m b l o  r H n p o n o u K p a T a ,  p c w u -  
T a H H o r o  H a  F = 2000 KH u 6onee,c n e p e n a s e i 4  nanneliwn H a  T O F U e B y Q  

I 'paHb U A n M H n p a  B H a n p a B J I e H U H  ero 0 6 p a 3 y ~ ~ e R  H KBMePH BHCOKOFO A a B J e -  

HHR,  cosnammeii p a B H o M e p H o e  m n p o c r a T m q e c K o e  na4aaneHue  n o r n ~ o c ~ b l o  B 

n O n e p e ' l H O M  H a n p a B l e H U H  UHJTUHnpa. BO H 3 6 e l ~ a ~ H e  ~ P O H H K H O B ~ H M  W K O C -  

T U  B n o p H  6 e ~ o ~ a  o6paseq c n e n y e T  W B O J I H ~ O B B T ~  cnoeu n n e H K u  unu no- 
MeCTHTB B TOHKJIR) 3 a I I a e H H y m  M e T a n n H Y e C K y m  o b o n o s ~ y .  B TaKHX YCTBHOB- 

K a X  MOXHO C O 3 I I a T b  J IHmt  O r p a H H Y e H H H e  K n a C C H  HBI'PYR(~HUR ( 6 ,  '62 = Gs H 

6, = Li2 = - G ~  ), YTO c y x a e T  0 d f i a c ~ b  wx n p H n e H e H H R .  

4.12. F T a ~ u s e c m e  H c n H T a H w  npu p a s n u s ~ ~ x  maccax ~ a r p y m e ~ u i i  
c o r J r a c H o  n.2.4 H a c T o R m u x  P e ~ o ~ e ~ n a u n i i  M O ~ T  T T ~ O B O A H T ~ C R  ~a YCTBHOB- 

I5  



r a x  npyroR ROHCTPYRUHH. HanpHuep, Ha ycTaHosxcax ueuapannoro Tuna. B 

~ o ~ o p n x  naBneHme H a  r p a m  odpasua nepenaeTm sepes  ~ e d p a ~ n ,  sunon- 
aennne HS nocraToqHo nposnoro H ynpyroro MaTepHma. O m a ~ o  HeBncoKoe 
cosnaBaeMoe HMU naBlreHHe, TPYZIHOCT~ HSrOTOBneHW7 H H ~ A O C T ~ T O ~ H ~ J I  Ha- 
AeXXiOCTb OTpaHH'iHBBeT HX IlpHUeHeliHe. 

4 .I3. Harpymolque Y CTPOfiCTBB. WBIUHHH H HSUepHTelrbHbie np~dopn  
nosaarn d n ~ b  aTTecToBann H npoBepenn opranusaumwn I ' o c c ~ a ~ n a p ~ a  nnw 
BenovcTBeHHnum U ~ T ~ O ~ O ~ H ~ ~ C R H H H  cqX6aua B cooTseTcTsnm c roc2 
8.001-80 H 8.002-71- 

4.14. @0pUtJ AJM HSrOTOBJleHHR OnUTHYX 0 6 p 8 3 ~ 0 ~  ZIOXXHH OTBeVaTb 
~pe6oaa~HRw FOCT 22685-77. Obopynomae ,ZI,JIR YRJWRH H yrWIoTHeHnx 6e- 
TOHHOR cuecm, a Tame H H C T P Y M ~ T H ,  ~ H C ~ O C O ~ ~ ~ H R R  ANI HsuepeHHR c 
uenba onpenenenma pasMepoB odpasua, smmenmn OTKXOH~HHR e ro  cfiopm 
r pasvepoa OT npoematix, B TOM YHclre no HenJlOCROCTHOcTH onbpHHx w- 
Hen, - ~ p e 6 o B a ~ m ~  rOfl 10180-78. 

4.15. IIpu nposenesiau H C ~ H T ~ H M R  c u e m a  OnpeneneHm npOqHOcTHHX 
H ~ @ O P M ~ Z I H O H H H X  CR€4NIpHHX H TeHSOpHHX XapaRTepHCTHK ITPH HeOAHOOC- 
HOW Harpyxenum d e ~ o e a ,  nonBeprammerocrr B npouecce 3RCMyaTaUHM Ha- 

PpeIly., HaCHlleHHn Bolloh, H ~ @ T ~ ~ ~ o A ~ R T ~ M H  H ApyFHMM BMAKOCTnm, m e w -  
eT npeAyCM8TpHMTb nOnOnHHTeXbH0 060pyno~tI~He B COOTBeTCTBHH C TPB- 
~ O B ~ H U R M U  rofl 24452-80. 

5.1. nepen mcmTaHaev odpaseu ocuaTpnmnT. C ~ e n e n m  o HanHswa 
OKonOB pedep, P ~ R O B H H  H HHOpOmHx B R J I ~ ~ ~ H R  3aHOmT B ZypHFUI rn 
HcnarTanntl. Men~se  n e 4 e r . r ~  B BHAe HanmBoB y c r p a ~ m ~  c nouoabm ~ m -  
nasnoro ramR. IIPOHSBOLVIT ~ e o d x o n r n ~ ~ e  usuepenm rn ycTaHomeHm 
pasnepoa odpasua, O T K ~ O H ~ H H R  e ro  @opm m pasMepoB CornacHo ~ p e d o ~ a -  
~ w r u  n.3.2 Hacronmux Pe~oueHAauHR. 

l l p ~  ~ e o d x o ~ ~ u o c ~ ~  onpenemar @ m s m ~ e c ~ a e  napaueTpH 6 e ~ o ~ a  no 
n. 3.7 Hamoanlax P e ~ o u e ~ ~ a u m t i  nvTeu C O O T B ~ T C T B ~ ~ H X  H cnHTaHAR odpas- 
UOB. 

5.2. n e p a  mcnnTaHHeM R rpawrn odpasqa DR COS~CIHHR pacTnxenm 
C nOUO~bD 3nOKCHAHOrO HJIH ApyrHX BUPOB RneR KpeilfIT CTaZbHHe SaXBaTbl 

(cu. n.4.4 HacToamHx P ~ K o M ~ H . I I ~ u ; H R ) .  C aroR uenbn ~ ~ u r  donee Hanemo- 
r o  RpermeHmR odpaseu-npusuy orwmBanT no npOeKTHHx p a s u e p o ~  H a  K ~ M -  

HepesHHx CTBHICBX. C H ~ ~ X ~ H H H X  ,liHCROBblHH IMJIBHH C FUIMBSHHUH S Y ~ U U A ,  

HS~OTOB~eHHHUH H S  TBepfiHX CnXaBOB. ~ P H  3TOM SaXBaTH CJIeweT HUelWO 
UeHTpHpOBaTb OTHOCHTeXbHO ~aFpy3KaeM0fi OCH odpasua, nOTpemHOCTb He 

n o r m a  npeBnmaTb I% m ~ e R ~ o r o  pasnepa nonepeworo cevenm o d p s u a .  
5.3. Ha 6oro~oR noBepmocTH odpassa n a ~ o c r r r  UeHTpaJIbHHe ~ H H H  

n p a ~ m n b ~ o a  ycraeoam no HHM ~ O B O A H H K O B H X  T ~ H S O ~ ~ S H C T O ~ O B  ~m 
TeHSOMH'pOB W UeHTpHpOBRHWI 0 6 p a ~ ~  no BCeM Harpymrevnn OCRU 

( T P ~ U .  JlBYU HXH OLIHOR, B SaBHCHMOCPH OT RJlaCC8 HWWXeHHU, CM. n.2.4 

i H ~ C T O R ~ H X  P e a o n e ~ n a m r ~ )  . 
5.4. llepea HcmTanHeu H a  o n ~ o -  H nByxocHoe HarpyxeHHe onopnne 

r p H H  O ~ ~ ~ S U O B  y 6 H p a 1 ) ~  Tax, Y T O ~ H  C H W  ~ U J H  HanpameHn nap(UInenbH0 

1 cnonu yKne+,qrrn 6 e r o ~ ~ o R  cueci! B (POpuH. 
B HC~HTBHHH npu TpexocHoM HarpyxeHnm, Rorna onHa HIH nBe c u m  

I ~ ~ c T R ~ H ~ ~ I J I u H ~ ,  OnOpHHe F p i H  0 6 p a S u 0 ~  midnpaa~  TBK, P T O ~ H  3 T H  CHHU 

6nnu Hanpamenn napamenbso caoRM y m m  ~ ~ T O H H O R  C M ~ C H  B (POpm, a 

I cmuaaaau c m a  n e p n e ~ n ~ l c y m p ~ a  mu. B HC~HTBHHRX npu r p e x o c ~ o u  ~ e p a ~ -  
I ~ o n e p ~ o u  ( p a m o ~ e p ~ o u )  ~ C T R X ~ H H H  o a ~ a  cmna 6ynm ~ a r r p a m e ~ a  nepnea- 

aHlryJWpH0 CnORM yR.lrrrllKH ~ ~ T O H H O R  CMecH B @0pUU. BO BCeX aTHX c l r y Y a R X  

H ~ O ~ X O ~ H ~ J O  npOBeCTM HCllblTaHHe no rofl 10180-78 W Onpe~eIIeHHfi COnpO- 
THBneHm 6 e ~ o ~ a  O ~ H O O C H O W  C~~EBTHQ R monb H nonepeRcnoeB y h l ~ a z ~ ~  

I 6 e ~ o ~ ~ o R  cnecn. npH pacxomeHiiH B COllPOTHBJleHHH 6 e ~ o H a  B40Jlb H n0- 
nepeK yluranrm 6 e ~ o m o R  cuecH B @ O ~ M H  donee 8% caellyeT HonomnTenbno 

" npOBepHTb BJIHffHne aHHSOTpOnHH CBORCTB H a  HOBOR CepHH odpasuon. npH 2 nOBTOpeHHH pe3YAbTaTOB HCnHTBHHR O ~ ~ ~ S U H  HOBOR CepHH U O V T  6 ~ ~ b  HC- 

w r a m  c ysmow aiimsoTponHnx CBORCTB uaTepuana, s ~ o  n o m o  6 ~ ~ b  rrpe- 
ny CMOTpeHO npOI'paMUO6! HCWTaHHR . 

5.5. On0pHIJe I'peJIH o d p a s u o ~  IcapRMpyDT. B IKYpRFUI HCIIblTaHWI SeJIOCfiT 

1 CBt5lleHU.R 0 HanpaBneHHH CUA no OTHOmeHHIl R CJIORM YIVIfAAKH ~ ~ T O H H O R  
I c n e c ~  B @opny . 
I 5.6. h s y  npm Hswepenwm A ~ @ O ~ M ~ U H R  cnenyer npHHHuaTb He weaee, 

*I s e u  B 2 , 5  psa  6onbme pasnepa ~audoabmero sepna Kpynnoro s a n o m m e -  
nx, HO He wenee: 

AJrX IlFJOBOnHHKOBHX TeHSOMeTPOB - 50 MU; 

LlXR ZpyrHX HsMepMTenbHblX YCTPORCTB - 100 MM. 

Bo Bcex clrysanx HaMepeHwe ~ e @ o p ~ a u u f i  cne eT npomsBonnTa c no- F' rpemHocTbn, coc~asnxnmek He donee & j  = 1.10- . 
5.7. ~ ~ ~ O B O ~ H H K O B H ~  TeHSOpeSHCTCPH KpeIVIT C llOUOUb10 KlIeR Ha no- 

! BepxHocTb odpasua Ann B cneuHanbHHe nasn ~ J I ~ ~ H H O R  H mHpHHok 3-4 MM, 

npenBapmenbHo BununeHnue c nouombn n s c ~ o ~ o a  nann c F U I M ~ ~ H W  pes- 
UaMH. 

5.8. T e ~ s o p e s n m o p ~  ycTaHamBaaT B Hanpaanenmx TpeX rnaBsnx 
oceR odpasua ( j = I ,  2 ,  3): 



npm myxociiou Harpyaennn - Ha sempex onopnnx rprwrx (B nasax) 
H Ha asyx HeHarpymeuux q e m x  06psua (cw.pnc.4.a); 

npn TpexocHow Harpyrennn - Ha s a x  memH onopnnx rpaRRx o6pasua 
(B mmx) (OM. p ~ c . 4 ~ 6 , ~ ) .  

5:9. TeH3owe~p ycrariaBnRBam s Hanpammnm Tpex maBHhlx aces 
odpasss ( j = I,2,3): 

npn amxoaiou Ilarpyxemnn - Ha a q x  mmarppewux r-x o6pasua 
n aarrpalurenaa o c a  j = I a 2 n 8 4 0 1 ~  pedep B mnpaaaennn ocn j = 3 
(cw. pnc.5.a); 

n p  rpexouiow aarppennn- aaoab n e m  pedep o6pasna B Hanpame- 
m~mx own : -  ' ?, 3 ( p a  ' " 

Rc.4. Pasneprlra r oxem paanoxoremn rarsopesrcropob aa r p ~ n x  06- 
pasua AJM msuepmnn ero rPrHeRmax ze@opwarql n p  aByxocnou (a) II 

Pac.5. CxeMu QIerueHnrr 
TeHSOUCTpOB rtvr H3Mepe- 
HER JIMHeRHHX Ae@Op*aLIU1 

4 o6pasua npn ~ ~ y x o c ~ o v  
(8) U TpeXOCIiOM (6,rr)~a- 
rpyaeunn 

6 

5-10. 3a HOpHt3ZbHhle YCXOBIU npHM8HBlUR TarOMetpOB BCeX TltnO!, 

~npmHHrmprcn ycaoawrr, cooTmercmprpe qm6oaarmw rOCT 18957-73, co- 
raacao rotoprsr r m p m a  padowc revnepnryp g o n w  nomepurmrbcn B 

npeRelax 2 0 3 1 0 ~ ~  n p ~  omocrr~aaano~ enarorocra eos~wxa B noueqem He 
6aaee 70%. 

5-11. 06p-w llqJ& YCUUl'8HUOM CX-T B *Qme 2-4 tr BWepSraTb 
s n o u e q e ~ ~ ~ ~ ,  e m  ~e n p e ~ c w ~ p e ~ u  W n e  ~ ~ @ 5 o s ~ ~ .  

6. IlI'O- HCllWl!m 
6.1. nepw rcnmnanrrev neobxomo Ha ocHose pa~naa no conpowme- 

HHD 6 m n a  O ~ O O C H O M Y  cxnm Rc H p a c r m e m  R, , HaueTaTs npexw- 
HbIe 3HarleHHR PJImWIX HW- 6, 9 bZ H 6j fin OCBOBC OIIHTHtiX AtlHUIWX 

XI0 W~~ WyX- H TpeXOCHOCTU H H a n p R % ~ O r O  COCTOffmvr (CM.pHc.3). 
l l p ~  nawtra~ ~ B H R M C  JIHU~ o ~ ~ ~ H K O B O A  npowocm 6e~ona  Rero coupe- 

TKBJIeHHe Q~oOCHOUy CX8- Re peKOUeH&y~CfI IlPHHHMaTb 
(80#35)% OT R , a conpolrnBneHlre omooc~ouy pacTflllteHHD ( B  Ylla) onpege- 
m ~ a  no @pyaex 

6.2. I l p ~  ~mSope H-em y c ~ p o t l c ~ ~ a  H maanr cwnoaauepHTeaR 
c a e m  H C X O ~ T ~  ~3 xnacca (a. 11.2.41, ~ilqa (a. n.2.8) n cxevbl 
(CT. 11.7.1) ~arpyarem~,  a Taxate ~3 Haueqenmx npeAesma s~aqemn 
rmaerrsoc ~anpmemd! B 06paue ( CY. n.6. I ~ a c ~ o m p a  Pexoueyqargift) n 
COOTBeTCTBpX4Hx IlpefiWIbKHX CHa, BwACJIeHHw #Ui KWOR 0 n 0 ~ 0 f l  QaIW. 

Ilpn smSope mansr a e m e r  co6mna~b ~petSo~awrrr rOCT 24452-80. 
norpemoc~a n 3 ~ e p e m ~  CHM He &onma npeBmaTb a. 
6.3. l l p ~  nposenemn ~ c m m H t l  no cxerae B (cu.n.7.1 mc~orippcx Pe- 

aouengaxpill) obpa3q~ ocneqm~ ~ e ~ a o p e a n c ~ o p a v ~  mu ~ e n 3 0 u e ~ p a ~ n  w 
uswepem xe@opnar.pdl. 

T ~ H ~ O ~ ~ ~ H C T O P H  YCTBH-BBDT COFJIaCHO m. 5.7 H 5.8 HaCTOR4PIX Pe- 
roueyqwR. Hcnpawoc~b padom ~en301ue~pmec~oft c ramm W-4 H w- 
roB ananorawol annapaTyp n p ~  ~ c n o n b a o s w  TeHaopeanclropos c n e m r  
KOHTpOJlMpOBaTb B rTpOqeCCe HCllHTaHliSi IIO IlOXa3~fBl ROHTPOnbHsa TeH30- 
p3HCTOpOB. HBKJIeUBBetrIbO[. Ha nOBepXHOCTb HeHaX'pJfXeHHhlX 06pq08. no- 
Ka3aHHfi I'I 'PH~o~oB AOJIlnrtr OCTaBaTbCR lIpalWAleCKH HeH3MeEHHMR B TeYeRHe 
Bcero Bperaem isccrmTanaB. 

* hm A.B. IIpowocrb 6 e m ~ a  n ero cTpyxqpme H ~ M ~ H ~ I I  B n qecce 
HaI'pJJZeHHR. - B KH. : ~ ~ O W O C T ~ ,  CTPYKTYPHble H3MeH-R H &&pt3QlM 
6 e ~ 0 ~ a .  M., 1978. 



Tensowe~pu y m a n a a n ~ ~ a n ~  corn annx Peroue~xawi?  
c nowombn n p ~ c n o c o d n e ~ ~ f i  B Bme B ~ H H X  CTepZenbRoB, 
s a l c p e n m e ~ i ~ x  ~ e n o c p e a c ~ s e n ~ o  na ( obpasua m u  B ~ e n e  
6 e ~ o n a  C BUBOAOM qepe3 p e 6 p a a ns irpmcnnl ,  COOTBeTCT~~eY 
a ~ a r o ~ m  c T ~ M ,  Y T O ~ U  OHM SBHHMMU n o n o z e n ~ e  n e w  A B ~ H A  onop- 
ntam ~ ~ J I A  pyxanaero y ~ ~ p o @ c ~ ~ a  (CM.~HC.  5). Y ~ T U B B R  TPYAHOCT~ 

paswemesm U I ~ U ~ U X  CTepHbRoB H C ~ O ~ O C T I  HX a a ~ p e n n e ~ u n  r ~ u ~  u s ~ e -  
p e n m  ae$opwauuR npeAnosTHTenbnee HcnoabsoBaTa ~ e ~ s o p e s ~ c r o p a ,  na- 
loreuBaeMue B n a s ~  (CM .PHC.~). 

6.4. npn YCTaHOBRe B HaFW%aDmee ~ C T ~ O R C T B O  obpaseu TUaTWbHO 

UempnpymT no narpyaeenun o a n ;  c nowonan oTseca np0seprrn.r coanarle- 
Hue UenTpanrnux oceti obpasua c c p n n p a u  s a x m ~ o a  (npn p a c r ~ a e m u )  
HZU C UICipHUpaMU OnOpHUX MUT (npU CX€~THH), OPHeHTHPYRCb n0 PUCKaM, 
HaiieceHnuw H a  nnnTax HarpyEanaem y CT~OPICTBB. 

5.5. ~ ~ ~ ~ p n t ~ o m u e  wmepnanv H ~ H  npomeivcu & n ~  YMeHbrnenm Tpe- 
HHR y m m a B m m m  sano&nnuo c rpannm obpasua B wemax KonTama c 

onopnum nmTauu HarpyaaDuero y c ~ p o R m m .  llpu aTOM o n o p v e  ~ J I H T H  ne- 
O ~ X O A U W O  TmaTeJIbHO WHCTHTb OT YaCTHU b e ~ o ~ a ,  OCTaBmEXCR OT n p e A w -  
QeP0 H ClUiTaHHR. 

Y c ~ a n o a n e ~ m f t  B narnyaramee y c r p o l c ~ ~ o  obpaseu narpyuurr cnmanu 
He donee 2% OT om,naenoR paspymame@, npoBepRoT UCnpaBHOCTb npubo- 
POB, CHUUtM ABBI BHHR BCeX TW30MeTpOB ( T ~ H S O ~ ~ ~ U C T O P O B ) . ~  

H ~ O ~ X O A U M O C T H  nc n p ~ b o p o ~  t o p p e ~ m p y ~ ~ ~ ,  HO~HBBJICI CoBwewenm 
cTpenm c HYWHN ar;ucnn~M u s ~ e p H ~ e x b n o @  m m  np6opa.  

6.6, )o~anHe obpasua n p o ~ o m ~  n o c n e n o ~ a ~ e n b ~ o  no ~ c e n  na- 
rpy mew1 I J T ~ M  npodnux H C ~ T B H H R  a o  nonysen~ff OAUIEBROB~X no - 
l rasa~nR 8 ,  pacnonaraemx na npo~naononownrauc rpawrx obpasua. 
b r m o ~ e n u e  B npmpcLmeHHu ae@opwa~~R &, , E p  , E 3  He AO-0 npeBblmTb 
15% OT cpeanero s ~ a q e n m  npu cmme, pa~noR 40+_5% OT paspyman~e@ no 

ramoR OCU. n0CJIe llUTH HeyAaqHHX nOntiTOK UeHTpHpOBaHm obpaseu bpa- 
w*- 

6.7. H a r p y x e ~ n e  obpasua cneayeT npOH3BOAHTb no THY npOcToro 
nponopuuoHanbHoro narpyxenun (CM. 11.2.8 HacTosmux P e ~ o n e w s a u ~ ~ )  , 
nocTeneHno ysenmqurn n a r p y s q  cTynemun, paBHHHH 10% OT o w a e ~ o R  
paspymammeil cHnv no R W O R  ocu obpasua, npn CROpocTH HarpyareHHR Ha 
rair.doR cTyneHH 0,6 M&/c npu citiaTaa n 0.05 ~ l l a / c  npm pmnxeHHn. 
~ p a ~ o n m ~ e n a ~ o c ~ ~  maepatcw cTynenn 4-5 MHH (B HcnuTaHmx c HaIpeBOM 
A 0  I5 UHH). C uenbn donee AeTanbHoro UccneAoBaHHn npepenb~ofi CTaAnH, 
HaqnHm c y ~ O B H R  HarpY3KH. ~ B H O R  85% OT paspymanaeH, peKoMeHweTcR 

Ra ramof4 CTyneRB CHHXaTI HarpY3Ky C 10 A 0  5%. 
npll HarpYlteHAB IT0 npOrp€IUUe YaKCHVyU B VpHaJX ACnHTaHBR 3aHOCRT 

IIOKaBaHUII CWIOH3UepHTeJXe8, TeH3Ope3HCTOpOB ( T ~ A ~ O U ~ T P O B )  B ApyrEX l'IpE 
bopon, c ~ r r ~ t r e  B aasane re a xoaqe KamoR crynernr, a rrpa HarpyxeHna no 
nporpauue UWHUYM - T O ~ S K O  c ~ ~ 1 0 ~ 3 u e p r n e n e f t  (cu. 11.2.2 HacTonmax Pe- 

l K O U ~ H A ~ W ~ ~ ) .  

npff Herl'peptrBHOU HaI'py~HHR C nOCTORAHOR CKOpOCTbD IIOCJEZIHDD Cile- 
AyeT BHbI¶paTS C TaKRV PaC9eTOU9 ~ T O ~ Z I  06mee BpeUR ACnHTaHFiR o6pasua 

I cooTBeTcTBoB8sro BpeMem cTgrreHnaToro HarpyxeHns. C n e n y e ~  upenycua - 
TpBBCiTb aBTOUaTRqeCKYD 3al'MCb nOKa3aHHR OHJlOf%aUepHTenef4 H TeH3OUeT- 
POB. 

I 6.8. Harpyaranmue y c r p o l m s a  ~ommnv oTB@mTS o6mn~ TemHsecmn 
I ]ImOBMM H IIpaBHJIaM 3RCnQaTaUUH HClTHTaTeJtbHOrO O ~ O P ~ A O B B H H R H  m a w  

nonwv ~ H T I  c~adr re~bl  n p n c n o c o 6 n e ~ n f f ~ ~ ,  rac~mnuu npu paspymemu 06- 
pasua HaRonusmyncR KHHeTHqeClCylo m e p m n .  BO ~ 3 6 e m ~ H e  HeaacTHvx 
cfiysaeB padosee npocTpaHmm BoKpyr narpymnmero Y C T P O ~ ~ C T B ~  HOHMO 

6 u ~ b  orpaxneHo rreTanmqec~oR CeTRO@. 
* 
.? 

6.9. h u a ,  AOQ'lUeHHHe R npOBWK!RHD HCllHTBHH@, AOJIawH ~ ~ O P T H  CO- 

9 oTaeTcTwnlqee oby-ie~ue, H H C T P ~ K T ~ X ,  B TOM Ymcne ~ s y q e ~ n e  HacTonaux 
Pero~esaauuR, npamn arcnnyaTaum ~ a r p y s o q n v x  ~ C T ~ O P C T B ,  cpeAmB 
~ s w e p e n a l  ne@opnaw@, c m v ,  nameH~A,  a TaKXe U H ~ ~ ~ ~ R U H H  no desonac 
HOCTW TpYEa. 

I 
7. IIOJrnT PE3YlbTATOB 

7.1. npH HCnblTaHHH 06pasu04~0~enupymInen HanpRXeHHOe COCTORHHe 
B H ~ ~ o J I ~ ~ o M  o d s e ~ e  ROHCTPYRUHA (B T O ~ R B ) ,  H 3allaHHH 3aROHa H3Ume- 
HHR n p ~  Harpyarenun ~ e ~ s o p a  HanpRareHn@ (S ) ( 6 . .  1,; = I, 2 ,  3)*, non- 

l,/# 

HOCTbn OnpeAeJLRQ!JerO HanpRlneHHR B ORPeCTHOCTH nn60i4 TWRH, CJlemeT 
uswepnTa ~ e ~ s o p  ~ ~ @ o p ~ a m R  ( E , nomocTbD OnpeaemnmHR LI@OPM~UUA 
B ORpeCTHOCTH TOB xe TOYRH. llpw s~a,uan~n B omire s a ~ o ~ a  n s ~ e ~ e ~ w r  
  en so pa ~e@opMasHR f E ) cnenyeT H ~ M ~ P H T ~  ~ e ~ s o p  Harpmenu@. B n e p  
BOM cnyqae HarpyaeHne obpasua n p o u s ~ o a n ~ c ~  no cxerte A,  s o  BTOPOM- 

no cxeue B. Haudonee pacnpocrpaHeH nepsbls cnynysas. l l p ~  npomou Harpy 
I XeHHH OTHOmeHHR PJIaBHYX ROMtlOHeHT TeH3Opa HalTpRXeHHil 6, /6, n 

/ G ,  COXpaHReTCR nOCTORHHHM. ~ H R R  3T0 OTHOmeHHe OT Oi'nma R OfIbl- 

TY A3MCHRWT BHeIUdHe gClrOBHR R-YCTaHaBJIHBaWT BnHRHHe HX H a  3aROH CBR- 

3 H  MeWy TeHsOpaMH ( E )  W (3) . 



7.2. B s a a w c l r v o c T r  OT xxacca n p o c T e R m H x  H e o m o o c n n x  ~ a r p y x e ~ m R  

no n.2.4 npHHHMaKlT C.lleAJ'mlUHe COOTHOmeHHR (CM. npHJl .2  HaCTORmHX Pe- 
K O M ~ H ~ ~ ~ U M A )  m 8 B H b l X  KOMnOHeHT T e H S O p a  HanpRXeHHf i ,  H S M e H f i W H e  BHem- 

H u e  YCJIOBHR n p o B e n e H H f f  Onb iToB H n p o u e c c b (  n e @ o p m a u ~ R  obpasuon. 
7.3. OnHOpOAHHX HanpRAeHHblX H j l e @ ~ p M k l p ~ B a ~ ~ b l ~  COCTORHnA, KO- 

T o p h l e  cosnan~m B o6pasuax B nposecce HX H a r p y a r e H H R ,  n o n w H  6 H ~ r  

O n p e n e n e H b l  C B O A C T B ~  cOOTHOmeHHti M e w  T e H 3 O p a s l H  Hal'lpSTXeHHR I4 T e H 3 0 -  

paun n e @ o p u a u H B  6 e ~ o ~ a  (B OTZeAbHHX Ol'OBOptHHhlX Ci lyYaRX C YYeTOM 

nonsysemu 6 e T o ~ a .  T e w n e p a q p H  H c a o x n ~ x  ~ a r p y a t e ~ ~ ~ )  H BbUICHeHH H e -  

S a B H  CHUhle HHBapHrUrTHHe X a p a F E e p H C T H K H  3THX COCTOIIHHA, OTHOCRlgHeCR R 

ynpyro-nnammecaouy noaenenm dmosa. 3 ~ o  n o s B o n R e T  yc rmiom~~ npa- 
B u n a H u e  c o o r s i o r n e H w  wemy H a n p r r a e H H R m  H ae@opwauurr~~ 6 e T o ~ a  am 
pwee H e  n c c n e n o s a H H b i x  n p o u e c c o B  ero ~ ~ $ O P ~ ~ H ~ O B € L H H R  H rpannm 060c- 
HOBl3HHOrO ITpHMeHeHPYI HX H a  n p l C T H R e  P C Y e T O B  XeCTKOCTU, W O q H O C -  

T H ,  Y C T O ~ ~ ~ H B O C T H  ~ ~ T O H W X  H X ~ I ~ ~ O ~ ~ T O H H H X  K O H C T P ~ K L I H ~ ~ ,  C H H T e S a  AX 

M H H H U ~ ~ L H O M )  B e c a  H ~ . n .  
7.4. l l p ~  onpenenennu CBORCTB c o o T H o m e H H R  M e m y  H a n p r r a t e n w r m  n 

neipopuamaw~ npm npocrou H a r p y r e H H H  ~ e ~ s o p  n @ o p r a ~ u i i  ( ~ a r r p m e ~ n ~ l  
c x e q p e T  n p e n c r a m T b  B sune ~ M M H  m a p o B o r o  T e H s o p a  ne@opwarrrrr (Hanpn- 

I - 1  unu & =  - &  I 
3 j = T 8  ; 

8, ) UflU Sij a 6ij  - b ij G , (7 I 
e m  6, & - n o n o M T e J I b E H e  B.?JU¶HAH (Jij - ? npu i = j ,  aj; = 0 npu i # j). 

hamrecm 310 o a ~ a u a e ~ ,  u ~ o  naue~eme obbeua n nnomoc~n K e a 3 n -  

H 3 0 T p o n n O r O  T e n a  B H a u a n b H o n  COCTORHHH o n p e R e n x e T c H  T o n b K o  mapoem 
TGHBOPOM HJIH UHBaPHClHTOM ' ' fl 13, a H 3 M e H e H H e  Y m O B  MelKdy r n d ~ u ~  
B o J r o r H a m  ( m o c n o c ~ a ~ )  a TCR T O J I ~ K O  n e m a T o p o u  ~e@opwaunii 
(ae). 

B aaqe crae HHBBPHBHTOB, xpowe E '8 13 = ( f, + c2 + E3 )/3 ' (8) 
H 6 (6, + E2 + 65 )/3 (9), CJIe&.f?T HCnOl lbSOBBTb HHBBPHBHTH A e B H a -  

~ o p a  n e 6 o p u a U u A  

e, = J(c ,  - + (8. - r)' + (c, - & j 2  (10) 

a T a m e  npyme ~ ~ B U B ~ ~ ~ H T H H ~  n H B a p H a H T H  (cu.npitn.I), xapamepsyomne 
cornoarrue nef$opuamrR cnmra 6 e T 0 ~ a  H H a s m a e w e  n o 2 l y m m  A e B H a T o p o B .  

7.5. Inn  H a r a r r m o r o  npencramenm o C B o A c r B a x  a e o n n o o c H H x  H a r r p n -  

U e H H m r  COCTOJ~~& 6 e r o H a .  0 3aBHCHNOCTftX M W  KOMIIOHeHTaMS4 H a l T p w e -  

nnB H ~ e @ p c a r l ~ R  d e r o ~ a n o  s a n p a a n e H H R v o c e f l  R o o p m a T  06pmuo~ ( B  

Kar to f f -nu60  T o l u t e  ~ w T H p y ~ 0 a  UMU K O H C T ~ Y K ~ ) , ~  T 8 K . e  0 KOJUNeCTBeH-  

HOB X a p a K T e P H C T H R e  3 T H X  COCTOJ~~& I I p O u e C C  H a I ' p p t e H H H  lTOeXCTaBJIwT 

r e o r a e q t m e c ~ n  m60 B n p o c ~ p a ~ c ~ ~ e  r n a m  ~ a l T p m e H l i R  6, ,6, ,G3 , 
nu60 r n a B H m  ge@pEUPlft & , , t 2 , E J .  BO~UOMO T a m e  n p e n c T a a n e m e  npoqec- 
C a  H a r p y A e H H R  B BHAe A e B H a T O p  A @ o ~ M ~ U H R  eij ( t  ) H AOllOJIHHTeJIbHO 

c p e n H e r o  m n p o m a T m e c K o r o  A a m e H n r r  G ( t 1%. nocnemee n p e n c T a a n e H H e  

~ H O ~ H O  n p H  HHTepITpeTaUHH OIlHTOB B R a M e p e  BHCOKOPO Al lBJ ieHwI  n p H  nsue- 
H e H u n  C n B H r o B H x  ne@opuau~B 0 6 p 3 u 0 ~  npn xa6au namenun B muepe. 

T a K H u  0 6 p Q 3 0 ~  l IpOUeCC HaI'pyAGHUFI odpasua BO BpeMeHH npn nocrorrs- 
?; HOR T e u n e p a T y p e  onpeaemm u o u n o H e H T b i  ~ e ~ s o p a  ndopvamn ~ i ;  ( t  ) 
2 wnn K o w n o H e H T H  nesna-ropa ~ ~ o p n a u n u  ei, ( t 1 H cpenma n a o p w a m  

E ( t ) . UPH n e p e n e H H O A  T e u n e p a T y p e  ero A o n o m H T e n b H o  o n p e n e r n e T  &HR- 

UHR T e M n e p a T y p b l  T ( t  ). ~ T H  H LIpyIlIe BHallOI'HsHHe M ~ K P O @ H S H ~ ~ C K H ~  XB- 

p K T e p H C T H K H  H ~ ~ ~ R A ~ H H o - A @ O ~ M H ~ O B L I H H O ~ O  COCTORHHR X-T B OCHOBe 

c u H T e s a  r o a c r p y ~ u a f i  H c n y m ~  ,am onpeneneiiw n o m o R  c n c r e u h l  H X  O ~ T H -  

MaXbHHX MeXBHHq€!CKMX e a o R c T B .  

7.6. IIpn onpenenemu omaewux n p e n e n b n h l x  ~ H ~ Y ~ H H R  H a n p u x e n t i i 4  H a  

0 n b l T ~ l n j i  o6pa3eu IiltHRHUC P 3 J l U Y H h l X  HaKPffAeHHhlX COCTORHHR CJleZyeT YCTa-  

H a B J l H B a T b  H a  OCHOBCUIHH I " ~ ~ @ H K o B  pkIc .3  HJlH H a  OCHOH~HUH PU1BJIHTH- 

YeCKtlX n o n c q e T o B  ( ~ n . n ~ ~ n . 3 ) .  ~ c n o n b s y ~  s a m c ~ v o ~ ~ a  T u n a  

(I2 

n ~ l J W ? I i ~ a r e  B HCIMTBHHRX p e 3 y J I b T a T b I  no COllpOTHBJIeHHD G ~ T O H ~  n p H  

pa3J IWiHHX J!,ByX- H TpeXOCHHX H a n p R X e H H b M  COCTOffHWRX CJIeJIyeT HBHBCTH H a  

COOTBeTCTBYDQHe PWCYHKH H no CpeJ$-IHM 3HarleHHRM, BWHCJIeHHk&l p,JM OT- 

AeJIbHHX c e p H A  o d p a 3 ~ o e d n n 3 a e ~ o ~ ,  .npOBeCTSi C O O T B e T C T B ~ D m U e  KPHBIie  , 
x a p a x ~ e p ~ ~ y m u ~ e  o c o d e ~ ~ o c ~ n  c o r i p o T n a n e H m  mccnepyemoro d e ~ o ~ a  npm 



P(ISJIINHUX K J l a C C a X  HBrpYXeHWR B COOTBeTCTBHH C 11.2.4. 
7.7. P e s y n b ~ a ~ ~  no ne$oprrasnsu 6 e ~ o ~ a  npu pasnnvmax H a n p s x e H n H x  

COCTORHHRX l X C W e T  n p e Z I C T a B B R T b  B B U e  ~ a 6 n n s  K O M O H e H T O B  A@OPW?IUH~~ 

H F ~ @ H K O B ,  HBO~PCUI(CHH~~X H a  pnc.6 A 7, H c n o n b s y a  c p e A H H e  snayeawr A e -  

@opuaunti no cepasu ~ ~ ~ ~ S ~ O B - ~ ~ H S H ~ U O B .  lTp~ a n a x H T m e c K o u  O ~ H ~ H H  no- 
J lyY eHHHX COOTHOIUeHHA p e K O M e H A y e T c R  H C n O J I b 3 0 B B T b  SaKOHU C W S H  M e w  
HaIIPRXeHHRUW H AB~)OPM~UYLIIMH OTAeRbHO A n f f  B H a T 0 p a s,-e, 
H l 'ULtpOCTaTJ l ' 1e~ l l0~  C O C T B R X ~ ~ D ~ Q ~ R  G - e ( c u e  W H ~ O ~ !  

7.8. Ha OCHOBaHHH n O I y Y e H H H X  COOTHomeHHR S, ' 31 (c) I4 6 = 6 
c r e f f y e r  O n p e A e l u I T b  n a s a n b r i H A  MoZQmb j n w r o c T H  npm a m e  G 8  H o6neu- 
H O u  C M T H H  Kt . Ha p ~ c . 6  H 7 OHH n p e A C T a B J M D T  C O ~ O R  T B H r e H C H  JTFXB 

H a r u o H a  ~ a c a ~ e a m o R  K H a m . n b H o m y  Y Y ~ C T K ~  KPHBOR (C TOYHOCTLD AO no- 
C T o n H H o r o  mom~em) H orrpeaemarcrr no @opwnau : 

6 - 
3 E  (13) 

y C HaYaJnbHHM MO&yleM yn- 
P Y ~ O C T H  6 e i u n o  r i p  F8 = 61,~ / , K O ~ @ $ H U H ~ H T O U  WBCCOH~ 
9 = Cy,e /&x ,e  , 0 1  l ~ H u  c o r x a C H o  ~ O C T  24452-80, R B ~ I O T C R  m- 

H ~ ~ ~ I U H M H ,  K o T o p u e  nl s n p ~  pacsmax K O H C T ~ ~ K U H ~ ~ ,  H~XOPIIIUAXCR 

B y c J I o B m X  H B O H H O O L ~ P A  n a r t P l e H H U X  c O m O R H n A .  Memy YKaSBHHHbM B e -  

JIHyUHaMH ~ a 6 x n z a r n ~ c ~  COOTHOlQeHWff: 

K O T O p H e  C J I e W e T  l l p O B e p H T b  AJW HCCJIeAOBaHHOrO 6 e r o ~ a  H a  O C H O W H H  no- 
XyYeHHUX 3 K C n e p M e H T a X % H H X  P e S y I I b T a T O B .  

7.9. Am omcrurm S ~ J ~ O H O B  n B a ) o p m p o ~ a n m  H c o o ~ ~ o r n e ~ ~ t i  ue49y 
H H s a p m a m a u m  a e @ o p u a q ~ R  H H ~ U ' I ~ A ~ H H ~ ~  npu n p o o T o u  H a F p y x e H H H  06pas- 
UOB no cxeue A (cu. n.7.1 H a c r o s m u x  P ~ R O M C H A ~ U H A )  p e r c o u e n A y a T c r !  cne- 
n y l o n r u e  a H a n a T a s e c ~ x e  m p a x e H m  (CU. npaa .31: 

sI = 2G;e; G (s , ) /~  ((S,%,ys), (I 5) 
6 = 3K8 .  h', (GI/  4, (6, z, 8,) , (16) 

PAC .6. ~ ' ~ C K H  "ne@opuau~n-~anp~?f ewen 
a - ~m Z e s n a T o p a  s, = PI ; 6 - AJIR m a p o B o r o  T e H 3 O U l l  6 + E  , 

rne E = B / J  
I a I '  - ~ a y a n a n ~ e  A @ o ~ u ~ u H H  6e~ona; 2 m 2'  - ycpeJQieHHHe 

n@opuau~n npu 6oxee BHCOKHX Y ~ B H R X  nanpsnre~ntl (sa H C I O I ~ ~ I * I H ~ U  

n p e a e m ~ o C i  c~mun); 3 n 3 - npu OLIHOOCHOM P a m s x e H H H ;  4 H 4 '  - 
npu o n H o o c n o M  C ~ T H U ;  5 H 5 '  - n p  ~ ~ y x o m o u  p a B H o s l e p r o u  c a a ~ ~ ~ ;  
6 H 6 ' .  7 n 7' - n p H  T p e x o c H o u  H e p a B H O u e p H O u  W T H H  npn p a 3 H H X  

H a n p s z e H m x ;  - - - s n a t l e H m ,  n o q s e H H H e  npu p a c v e T e  no @opuynau 
(15) n (16). 



rAe (PYHKUHH ~ . s@op)(mf i  P,Q H K, , ~ ~ m a m m u e  B KarlemBe siesaBsicHux 
nepeuesmix rtpenemb~ue 3 ~ 8 '  popuaqu~ < H F , a B o6ueu cnyvae 
H XapEiRTepKCTHKy EKda ZIeBl $opuaqnA , OIIUCYBEUIT Iie~~HHefi- 
~ i i e  co c ~ a ~ m m n u e  U ~ M ~ H ~ H W  re31bHHX ~ B H F O B H X  e, H cpemrx  OT- 

H O C H T ~ J I ~ H ~ ~  ~*pvupfti 6 e ~ o n a  & . B rfiopvynax (17) n (18) mew s m -  
WllD3MH C , X H E ,XBJDIDWIIIIICR MOAyJU3MM C O O T 8 8 T C T B W  ~ * p  
YW, npn npocmv aarpyxem w 5 - e ~ ~ ~  ~ B I ~ B I O C T ~  Tma (14). 

7.10. AJLU npocrom p a m e r o ~  no 11.7.9 IracroRnlHx Pero~ennarluR urn- 
I0 npHHRTb, rlT0 CpeAHHe OTHOCHTeJIbHHe ~l?@~pUaUblH & HSUCHRDTCR n0 
'npoaemuw s a r o ~ a w  (puc.7, a) H O ~ C ~ B ~ D T C R  ypamieBmm : 

AO ~ P O B H R  uanpRxetiaR. p a o r 0  Bepxsiea FpatlHUe mrporpeau~oo6pa-  
30mm e / 6 (B n e p ~ o u  n HH uoxm 6 m b  n p n m ~ a ,  
paBH0R 0,) 

pnc.7 ,6h npenenax gsacrxa  ma- 

u p e n e n b ~ ~ e  npu pac- 
mnpeHHH; 6 * - MUHHMaJbHOe 
HanprrlaeHHe H a  HncxoAX4eu 
yqacTae marparmbl (B nep- 
BOM ~ T ~ H ~ ~ I H X ~ H H H  MOXeT c ypo: Pnc.7. Cxem rn o m c a ~ u n  nsweae- 

HHR cpewux Ae@op~auuR 6 e T o ~ a  C 

p o c ~ o u  cpemero HanpRxeHm npa Ha- 
rpyxeHum 

a - no cxeue A; 6 - no cxeue B FAe & = @ / 3  - 1 PCARIIR OTHO CHTBISHLLR A~@OPM(I~UVI 6 e ~ o ~ a ,  
E ,  - m xe, n~ c p e m x  npm p a c m n p e ~ ~ ~ ,  K, - wo~ynb 06% 

e m u x  ztipopwamti p a c m ~ p e ~ u n  be' i ~ a q m ) .  Pynb gmc 

LR TOI'O H 

t Peroum 
C 3TOR seaam no pesyxbraTaw sxcnepl xu IiHOM) KnaCCB 
ReoaFloOmx aarpyxe~uR (cu. n.2.4 I nauufi) cnezyer 
onpezemTb AonomTembHo e r o  xaparTepucTHxn ~ a n p r e n ~ o - n t @ o p m p o m -  
HI 6 ~ ~ p  

7.12. Am onpenenemrr wamx npHpaI4eHHti xaparrrepamar Hanp%XeHHO- 
~ ~ O ~ M H ~ O B ~ H H O ~ O  COCTORHW E i j  , & , Bi, ( B O ~ M O I I M O  H TemepaTypH T) 
C l e w  eT' USMepeHUR U X  B OllHTaX npOH3BOAUTb C a0 C T ~ T O ~ H O R  TmHO CTbD 

(CM. nn. 5.6 n 6.2 HamosaHx Pel toue~nau~fl) .  
7 .I?. B npouecce Harpyxeunrr peRoneHAyeTcrr S@HRCU~OBBT~ : M O M ~ H T  

paspymenun obpasua; npenemmue sHaveHm Bcex KounoHeHToB ~ a q % x e H a R  
A Ae@opuauufi o6pasqa; yron narxoloaa nnomaAoa, no KOTOPPM npOH30mnO 
paspyme~ee obpasua. 

7.14. no pesynbTaTau arcnepHMeHTanbHoro onpeneneHun c o q o r n m e -  
HUR 6 e ~ O ~ 8  npa pB3AUYHHX RIIacCaX HeOAHOOCHHX H B ~ Y X ~ H H ~ ~  (CM. 11.2.4 
HacToRmex ~ e x o u e ~ p a u n t i )  a Bcex e r o  KounoHeHToB T ~ H S O ~  n @ o p u a ~ ~ ~ f i  
CleAgeT OUeHHTb Mepy TOqHOCTU nOqYeHHWX XapBKTepUmUK d e ~ 0 ~ a  CTB- 

TWCTUYeCRHMW MeTOAaMU (CM. CCHHKJ' Ha Crp.8). 

DI'O Corn( 

aHHR COO' 

Bm, COAI 



odpasua, R C O O T B ~ T C T B ~ ~ Q ~ R  MOQEUln 

n o n e p e t t a o r o  c e v e H H R  Rj , T.e. 

Cpemee H o p m b H o e  Har rp f fm-  

Hme B , M l l a  
6 =(6, +G2 +6,)3= (6, +Gy +6*)3 

Hanpxe~ue,  s n m e H H o  p a B H o e  n o p  
w a n b ~ o w y  rranpnxeam H a  o ~ ~ a a n p m e c -  
roti nnouwuce c ~ o p ~ a n b n  p a B n o H a R -  

XOHHOB K rlIaBHHM OCIIM HanPRRieHHti  

I ~ R C T B Y  Irr I caqqOf i  I :ai.pyule*o~ mopamamon ocn ( j  = 1 1, 2. 3) odpasoa s MOWHT m c m T a -  

( HHR 

Easa u s ~ e p e ~ ~ n  n H n e R H n x  n & o p ~ a u n R  

I ;  XIpH Hal 'FyXeHHH W O n h  l caPIOA 

ocn j = I, 2, 3 odpasua 

~ O U I M ~  nonepm~oyo C W ~ H M  

06pasua f 

C O B O ~ I ' I H O C T ~  BCeX BeKTOpOB H a q -  

x e u m R  , onpedemimux n a r r p x e H n o e  

COCTORHAe B HeKOTOPOA TOqRt? ITpH 

nOBOpOTe o e e R  ROOpAHHaT OT X , 9 
Z K X I , y ' , Z ' . Y A O B ~ ~ ~ T B O ~ I I ~ T  
n p e o d p a s o ~ a ~ ~ n  G ~ ,  I + by, m .  + 6,' n * 
6 , f  '+by m4+6znP+2[a ,y~m +6prnn+5,nl); 
C o c x a ~ ~ ~ n u n e  ~opuanbmx H x a c a T e x b -  

HHX HanpJlll[eHHR OTHOCHTeHbHO OCCA 

x , y , Or HOpMaJIbHHX HanpRRieHbliI 

6; X H a e K C  y R a 3 H B a W  OAHOBpeMeHHO 

H a ~ ~ B J l ~ H H e  H HOPMLIJIb R IlJIOQElAKe, 

H a  ROTOpOti A e t i C T B y e T  HarrpIIXt3HHe; 

y RaCaTeJ IbHHX ~ a i l p I I X e H H f i  69 nep- 
BUR n H n e R c  y x a s H m e T  H a n p a s n e H n e ,  

a B T O ~ O R  - H o p r r a n b  R n n o n r a ~ e )  

b o ~ t s l t b  C e v e H M  Aj , COOTBeTcrrmp- 

DQa(I ~ a r p y m e n o R  KOOp9MHaTHOR OCH 

J = I, 2,  3 odpasua 

# H T ~ H C H B H O C T ~  H B ~ P I I X ~ H H R .  

6i , Mlla 
-6,)"+(6, - ~5~f+(6~-6,)' 

Be~~mma -I s p 6 s  I, onpenematurn 
H a n p a s n e H n e  AeBHBTOpa  ~ a n p x r e H H R  

(gs 1 
Yron - 4 3 1  (p -L ~ / 3 ,  obpasyemt! s e R -  

TOPOM-EHHiPAaHTOM .lit?BHaTOPa H a T R -  

XeHHR S, c H a n p e m e H n e n  npoexunu 

29 
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Q = arccos 3 - P a  
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qerbm uccnegoaanm8 RsmeTcR rrposepxa npegenbHoro conpo- 
TUBJreHHR PB3XHWfiU BYqOB 6eTOHa (T~TX~JIOX'O MeJlXO- H KpyIlIiO3epHHCTO- 
ro, nepau3m~o6e~o~a H meacToro 6e ro~a )  gsyxoc~owy cmamm, gsyx- 
oc~omy cza~mpac rmema ,  B TOM wcne W C T O M ~  cgBmry (p~c.8)  ,~pex-  
OCHOMy HepBHOMepHOMy ClLaT%WJ ( ~ H c .  9) , TpeXOCHOldy CXElTUD-C~TU~-paC- 

CTBHRH H P83PflaeTCB. 3~ne&$UMeHTbl BMlOJIHRJIUCb Ha YCTWOBKaX, KOH- 

c ~ p y r r ~ ~ s m e  cxem K O T O ~ X X  npmegem B m.4. B Kaveclree 06pa3qo~ 
~ K U M  npmfim ny6u c pe6pou I50 MM urn npu3m cesemem 150x150 KM. 
ObptL3IQd HiW- no @J'U HJM TPW QeHTpaJXbW OCRU CaMM&3JlQHMU CH- 

naam (~,eyx- H TpexocHoe cawrue) m cwra- H pacrrrraaarom 
cHnem (gsyxoc~oe cxa~ne-pac~meme, wcrsnR caaHr H ~ H  TpexocHoe 
c x a m e - c m m e - p c ~ m e ~ ~ e )  . 

&lM CO3g8liHR O,l&HOPO~OI'O H8lTpWeHHOPO C O C T O W R  H 06ecneve~nfi 
xpaeBmc ycnoan8 (CM. nn. 4.3 H 4.4 H a c T o m  PexowewaquB) npuuerin- 
an qemynoHp,me npoxnmu T O J ~ ~ ~ H O R  0,5-0,8 MM B C O ~ ~ T ~ H H H  c r p m -  
TOBOR C M B ~ K (  bUl cnoco6. 

113 rptx$l 0 pe3yJUaTaTH 3KCnepHMeHTOB YAO- 
BJIeTBOpHTenl HHM Y C ~ O B H ~ M  (241, ~ ~ H T F J B ~ Q H M  

~yrofi ~ K B  

,8-I0 cne 
LcymTcfl c 
..-A- --.. 

* ~ K C ~ Y ~ P U M ~ H T ~ J ~ ~ H M  l'lpOBePKa OCyQeCTBJIeHa B na6opa~o~un TeOpUH Xe- 
JIe306e~oHa HMMII(G aBTOpOM H J'VaCTnH B OT&eJIbHW 3KCne HMeHTBX 
n.M.6ma P.T.Kacmosa, Kl3.EJopo6besa JI.u.6ycnepa. A . ~ . K ~ J I M ~ I H O -  
ea, B.H .fiepsaxoea, B.B.Ca~c~y~oea, 0. f l . ~ ~ ~ o ~ ~ ~ o a a  n M.A.Cyn~a~io- 
Ba. 

Pmc. 8. K rrposepxe npegenbrioro CorrpomBnernfi  T TO HOB A B ~ X O C H O W ~  

Cxamn-cxaTMm (a,6,a,r) n cxa~nm-pac~merwn (~,e ,ar ,  rge Toma B - 
conpomsneme Y U C T O M ~  c,qeury); 

a,6 - JJIH T%XeJIOrO KPYIIHOSePHUCTOrO ~ ~ T O H B  COOTBeTCTBetIHO - 
R = 58,7 H 36,7 B - AJIR TRXeJIOFO MeJIK03epHUCTOrO 6 e ~ 0 ~ a  - 

= 43,3 ma;  F - AJIH K ~ ~ ~ M ~ M T O ~ ~ T O H ~  - 8 = 35,s m; fl,e - Anfi 
KpynH03f?pHHCTOrO ~ C T O H ~  COOTBeTCTBeHHO = 65 H 35 ma;  R - AJIR 

~ e p m a u ~ o 6 e ~ o ~ a  - R  = I7,5 Mna ( A  , A )  n wfi ~ e n ~ o a e p ~ c s ~ o r o  6 e ~ o -  
H a - @  = 2 1  Mna ( 0 ,  b 1; 

o , , A , o - npocToe Harpyxerine; , 8 , A, + , e - cnomoe Ha- 
rpyxeme 

I - npegenmoe conpoTnsneHne 6eTo~a; 2 H 3 - rpmwHe  3~ase -  
HHn, ripWRTNe no maBe CEinn 2.03.61-85 
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I I 
1 1 6) & ~ K W R  F l 6 )  MOHOTOHHO B 0 3 p a C T a e T  C p e J m V 0 H H e ~  6 ; B VaCT'HOU 

I x a p a ~ ~ e ~ ~ 3 m e 8  H a m e H e s i n e  M e p y q m m a n b H o r o  c e u m n H  n o B e p m o c T n  pmpy- 
meHHR Tor,qa npu OWOOCHOM cxa~aa u p a c r m e ~ u ~ :  

I 

I Fc = 1 ~ 7  ( l ( q I  +- d/J + p / 9 )  ; (30) 

fp ', 'Y ( X  ( T I  - q / 3  + 3 q e / 9  ; (31) 

I B (25)-(31): f = 6 / ' R C ,  T = R ~ / R c , ~ , P , ~ ( T ~ - ) -  
KOHCTB pnana; 

B) naparreq g o r r p e g e m e T c R  no Wpnyne 

g = ( ? / K P  - ~ p / f ~ ) / ( l -  Fp / c  1 . (32) 

Kpoue T O r O ,  YCnOBKe (24) ITpBepflJLU C JTeTOM BKCtlePUMeHTWIbHtIX 

g m ,  n o n y u e m  ppyrm a e T o p m  - CM.DMC.II, r A e  H a p R m  c npe- 
g e . n b ~ a a ~  ~ H ~ V ~ H H J W M  1 H 2 HMXHUR A O B ~ P U  WTepB8JX 3 # 4 nPHHH- 

MWlH CBepOf iTHOCTbD 0,95. CO~"JI~CHO pe38 N 8 1 I H 3 a  TOnbKO C p a B -  

H n T e n b H o  ~ e d o n b m o e  sucno T o v e x  n e m T  3a ~ i p c ; ~ o ~ i v d  H u m e r o  H H T e p a a n a .  

~ o ~ T o M Y ,  YWTbIBaR donee 6 n t i r 0 n p H f i ~ ~ ~ e  YCJIOBHR p a 6 0 ~ b I  K O H C T p p w H  n0 
CPaBHeHHlO C OnUTHbMH, 3HaW?HMH, COOTBeTCTBYUqUe K p l 4 B W  3 M 4 U0I'J"l' 

6 ~ ~ b  IlpUHRTH B K a q e C T B e  HOpMaTUBHOI'O COllPOTHBIeHUR ~ ~ T O H B  IlPU AByX- 

H TpeXOCHOM HanpRmeHHOM C O C T O H ~ .  

~ W H  BHtTOJUieHhl 3KCnepHMeHTFiJIbHbl.e MCCJIeAOBaH#R 3aBHCHMOCTH H q R -  

XeHHU OT ~@op~€IIpffi, 60JIbmeft  UJIH ~ l ? ~ b U l e n  o ~ ~ ~ T M M o c T U  nocaeplrux, UX 

H ~ ~ U H ~ ~ H O C T H ,  BKnKRiaR CTa,ll,UlO A U J I a T a U  ( ~ ~ K P H T U Y ~ C K ~ ~ ~  C T W D  KUKPO- 

~ p e ~ H ~ 0 0 6 p a 3 0 ~ a H U H  a n o s r m e H u s  o6nac~eR p a 3 y n n o ~ ~ e ~ u ~  n n o B p e m e H n n  

I 6 e ~ o ~ a )  B ~ ~ B U C Y I M O C T H  OT T u n a  H a n p r r m e m i o r o  COCTORHMR, a T a m e  nccne- 
AOBRHHR no n p o B e p K e  OCHOBHHX rwno~es T e o p u n  uanm ynpyro-nnacra~ec- 
HIlX ~e@opuaqnR. Kpoue T O P 0  RHaJIM3UpOBaJIU COOTHOmeHMfl, O T H O C ~ e C R  K 

~ e @ p ~ a q n o ~ ~ a a n  T e o p n m  n n a c T u w o c T u  M TBOPURM n p q a q e H m  ~e@opuquR. 
Y C T E U ~ O B ~ ~ H M  HOBHe COOTHOmeHUR M e w  TBHJOPOM H R ~ P P K ~ H M ~ ~  M T e H 3 0 p O M  

K O H ~ W H X  xewp n p e ~ e n a u ~  y n p y r o c ~ ~  npw npoc~ou ~ a r p y x e ~ u u  H 

M e w  P H p W e H  3 0 p  ~ e @ p ~ a r l U f l  w T ~ H ~ O P ~  H ~ ~ ~ P R X ~ H M ~  (MJM n0n- 
HUM TeH3OPOM H 1) n p ~  C ~ O ~ O M  H ~ ~ P ~ ~ H H M .  ~ ~ O C K O ~ ~ K Y  M C ~ H T W M R  

l l p O B O m J M C b  npn n p l n ~ d p e M e H H O M  HWpJCiCeHWH, B 3TMX COOTHOUleHMFOC nOn-  

i 3,J'Ut'CTb B HBHOM E w e  H e  @KI'J'PuPY~T. 
6 o n b m a ~  V a C T b  He0,QHOOCHHX k f ~ ~ ~ a . H U f f  llpOB0AMnOCb B YCJIOBMRX np0- 

CTOrO H a r P f l e H H R  IlpM llOCTORHHOM COOTHOIUi?HHH rJIaBHbOl H B ~ P R K ~ H M ~ !  A0 

P~c.11. H npoeepRe ycaoan~ (24) np~i payxoc~ov (a) n rpexocnow (6) 
H a n p m e m o u  C O C T O ~  

1 H 2 - npeAt3JIbHHe 3 H S 4 e K H R  H 3  YCJIOBHR (24); 3 H 4 - ~ ~ l g n r f t  

, q o a e p u ~ e n b H l d l  m T e p s a n  c sepoanrocmn 0.95; 5 - no r . lbi~ep~y;  
6-7 - no A.B.fbmy H B.B.CBHCT~HOBY; 8 - no A.B.%imy H II.M.6my; 
9 - no r.KyX&py; 10 - no B.U.E~gomo~y;  11-15 - COOTBeTCTBeHHO 

no A .Q. Mapetmy, B.U.Kapmc~owy, B. r . J?o'o~rl.apoey, JI.K.JI~KuIH H 

@.E.rra~uaiy; I6 - no A.B.%imy H P.r.Kacmo~y; I7 - no T . h ~ y 3 K -  

we H C.Hrume; I8 - no A.XBH~HT~;  I9 - no C.Ko6wm H B.Komam; 
20 - no A.B.bWiy H ll .M.6~~; 21-25 - COOTBeTCTBeHHO no rerpacca- 
Ma,  K.Il.Bepnrmy, M.r.J?o~~apo~y, B . r e ~ p n ~ a ~  H l " . b f ~ y  

MOUeHTa p a 3 p y m e H H f l  06p tX3qa .  B HeKOTOPHX C J I y W S X  (CU.HUXe), B O P -  

HeJIeHlnnr H H T e p B a U 8 X  H a r p p e H H R ,  el'0 H3MeHRJIM B COOTBeTCTBHH C IIpO- 

I'paUMoft, 4 T O  COOTBeTCTBOBWlO CXOXHOYy Harpylr€Mb%D. 

Bmoweme s K c n e p w e H T a n b m e  accnegosma aamcmocm H a n p m e -  

HHR OT ae@p~qiR, B R ~ B + I  C T ~  nepeA pa3pymemeu. npm pm- 
Hal'IpfI%eHHHX COCTORHHRX HaCWTbIBBI)T 6 0 ~ b m 0 e  rMClIO g M W ,  B C e  HX He-  

~ o 3 ~ o m o  B R ~ U H T ~  B H a c T o s n q e e  npnnoxeme. Ilpvr~eae~ H e c K o a a K o  w e -  
POB,  9 ~ 0 6 ~  n p 0 H n m ) C T P H p B a T b  HX X a p R T e F M H 9  O C O ~ ~ H H O C T H ,  BKmOllUi 

uccneaoseme BJIMHHR H a  ,qe$opaarpr~ p83rpy3011 H ~ K m e c n o r o  ~ w p y -  
m e H m ,  cnepyonlero 3a O C T ~ T O W O R  n*paqneti b e ~ o ~ a ,  a T m e  H c c n e -  



nosame U ~ M ~ H ~ H H R  a~aseiind Ha?ranbHm MopyneA ynpyrocrn 6 e ~ 0 ~ a  E, , 
Gg, Ks n cooraercTayloaprx MU KacaTenbmx uo~ynetl ~p$top~aqnB. ~ K J I M -  

secKoe Harpperme r r p ~  H m s n n  o c T a T o w  ,~e@p~a~pif t  6 e ~ o ~ a  ycnom;HR- 
eT mTeprrpeTaqum nonyqeHHaor AB~IH~DI,  O C O ~ ~ H H O  npn cnoauim Tpaewopn- 0 

fi 

RX HaPPpeHHR ( ~ p e 6 y e ~ c f f  3aIlOMUHaHkfe HCTOPUU H a ~ p f l e ~ ~ ~ )  . 
Pnc.12-I5 OTHOCRTCR K AB~XOCHOMY C ~ T U D - C ~ T M D  n cam~rn-pac~~lm-  

HHKI 6e~oHa. 4 W  ?aBHCUMOCTH HaIlpfiXeM O T  p .e@~p~aq~t l  MR Tmeroro 
z 
ti? 
m 

( KPY :TOM) 6 e ~ o ~ a  H K ~ ~ ~ M ~ H T O ~ ~ T O H ~ .  Ha pMC.15 rrpnBe,qeHar 
0606 pnstle ae@opaqnB 6 - 8 u S, - P ,  npu n a y x o c ~ o ~  catamin- 
pacT {o~opare xopomo o n n c m a m ~ c ~  coo~~orne~wmn (25) n (26). 

Lz 
2'2 

K ~ I C  npu r rpocm,  T ~ K  n npu CJIOXHHX HarpyxeHnmc, x a p a ~ ~ e p n a p ~ x c ~  
~e60~1bmkilnn paarpyarca~n ( ~ p n a ~ e  4 n 5) .  

Pnc.16 npencTamneT codon Fpa@u~U B3MeHeHWR BpeMerrn npoxomemcr 
E 2  I -. 
w In ynbTpamyRosm mnynacoB aepea 6 e T 0 ~  npn A B ~ X O C H O U  Harpyrenuu . 

O H  
nonyse~o n o n H o e cornaco~aine  nocnep,~ux ~~ c p e a y n b ~ a ~ a -  8 11 .=; 
MU n a ~ e p e m ~  0 6 a e ~ m x  a e @ o p u ~ B ,  cellqeTenbcTaymnqm o c e p b e a ~ m  119 n 
C T P Y K T ~ ~ H W  H ~ M ~ H ~ H U R X  B 6 e ~ o ~ e  npn n ~ y x o c ~ o r  Harpynremn. CJI~ACTBW- .. 
eU 3TOF0 RBJIjIeTCR U YCKO~C?& ~ O C T A ~ @ O ~ Y ~ Q ~  B HaIlPaBJIeHUH PJIaB - a a: 

5 P ,- 
son ~ e ~ a r p y x e ~ ~ o t l  ocn o6paaqa E ,  , rrpesh~caam coo7seTcTnymrqHe ne- 
@OPMWW Ilpn 0,qHOOCHOM CXaTHH. Ei: 

PUc.17-27 OTHOCRTCR K TPeXOCHOMY HepaBHOMepHOMy CllcaTllp, 6 e ~ 0 ~ a ,  2 8 
rae  AtXiN aaBncmocTn M w  HanpweHnm n g o p ~ w ~ w ~  ( 6, - c, , B!$k 
6, - E p  , 6,  - E3 W 6, - ff ) MR TRllenOFO (KPJTIHo~~PHMcTO~O) 6 e ~ 0 ~ 8  
nps paarnwbar coomiomermmc raaalmx ~ a n p m e ~ n f t   ti,:^^:^^ , npn  TOM 

pwc.17 n I8 x a p a ~ ~ e p n a y n ~  o6pa3q~ cepnn 4, pnc.19-P2,a - cepnn 5, 
1:: 

pnc.22,6 n 23 - cepnn 6, pnc.24-27 - cepna I ( B  TOM rlncne np~l O ~ O -  QZ n 
OCHOM cata~un - purc.17,a; I9,a; 23,a; 27,6); puc.24,6 - Z5.r; 26.6 - ? a G  
27,a x a p a ~ ~ e p n 3 y m ~  n e @ p ~ w u  npn pa3rpy3~e n noBToFsioM HJM qmnn- 
secKoM Harpyxet.nn, B K ~ Q V M  cnomnre Tpaemopnn HarpyKeHnR. Bce rpa@u- 

. @> 82- 
KH HOCIIT ~ e m ~ e h b d f  n AocTaTouHo cnombdi xapamep. 

Ha pnc.28 npsee,qem ~6061qe~~t ; e  Amare no a e @ o p ~ q u  8,- e ,  n !K 
6 - 8 npU TpeXOCHOM HepaBHOl MTMH JIJM 06pa3qoa CepIlM 5 ,  KO- 

, I 

Toptie II03BOJIffBT BblRBHTb HX 061 iOMePHOCTH. nonyzie~0 XOpOmee z @ ' ?  Z al 
. O  cornaconmne O ~ T H M X  n ~ e o p e ~ l  n p ~  n p o c ~ m  ~ a r p y x e ~ n m  rt u E 

S Q, 

c2 pa 1 U IlOBTOpHwui HarpJ'XeHMJ3 fc. I5 3 a .o 

I103BI 2IlpOCTpaHnTb n0JI)'UeHHUe 32 ~ ~ C C M  . 
xarp, :M. n.2.4 HazToWx P ~ K O M C  

Pnc.29 npeAcTasnrreT co6otl s a e t r c m ~ ~ ~  rlcul, r r - n r L n  u L  Clcjylvymdw# 
B QByX ROOPWHaTHtQ( nnOCKOCTRX ,QJI'$ TRRF'JIOT'J 'k: ' ~ ~ ~ ~ G ~ ~ ~ H H C T O P O )  6e- 

41 
40 
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Q 
h c  2 0 .  H a n p ~ ~ ~ - x e ~ # ~ ~  ~meaoro xpymoseparcmro 6-a- c/ ('- I '* 

R a 48,6 MIla - B YCaOBHRX TPeXOCHOrO W T H R  npH: 6, : 6, : 6,- 8 - --- - ., - - ,v.:~T":'Y. 
I:0,08:0,08 (a); 6, : 6, : 6, = 1:0,09:0,09 (6);  8, : 6,  : 6,: ___ - - -- - 

I:O,IO:O,IO (8); 6, : 62 : 6, = 1:0,12:0,12 (r) 
* & 



P~c.22. H a n p m e m ~ - ~ e @ p u ~  Tmenoro ~pymosepmcmro ~ ~ T o H & -  

R 3 48.6 Mn8 - B YCJIOBHRX TPeXOCHOrO CIkBTHR 

n p ~  6, : 6* : 63 = 1:0,5:0,06 (a); 6, : 6, : 63 = I : 0 , 5 : O , I I  (6) 

G ~ T O H ~  - = 48,6 ma - B YCXOBHRX TPeXOCHOrO C m T H R  

a - npu 6, : bp: dJ = I : O , I 5 : 0 , 0 9  (a); 6, : 8, : 63 = 1:0,3:0,08 

(6); 6, : 62 : gJ= 1:0,45:0,08 (8) 

TOHa WH I'UApOCTaTUUeCKOM H HePaBHOMePHOM TPXOCHOY C m T U H .  C M O W ~  
nmnn OT 0 no T O ~ R H  A n nocne p u r p y 3 x ~  OT 0 AO TOWH A XapamepH- 
3yDT l" r5qpOCTaTHqeCKO ClnaTHe rIpH 6, 6, = 6, = 40 wh, OCT8JIbHHe - 
HepaBHOMepHOCTb TpeXOCHOrO m T H R  IIPH CnOaMOM Harpy%eHUH IIpH 6, = 
= 6, > 65 (a) n 6, > 6 2  * 63 (6). hp ,poc~a~~t rec~oe  CxaTHe conpoBox,qa- 
eTcR o m i o c n T e n b m  y M e H b m e m e v  o6aeva 6 e ~ o ~ a  n o  Mepe pocra cpeAHero 
Hanpmemifi, 6nn3~m n o  xapamepy K B ~ K O H Y  1 - 36 = d.6  -p . e2 ,  r A e  

= 0,025 ~ n a - ' ,  = 0,00025 





P~c.25.  Hanp~ne~~fi-A@OP )~03epHHCTOrO ~ ~ T O H B  - 
3 = 44 MlIa 

8 - TpeXOCHOe CXt3TRe WL4 6, : 6, :6,3 = I:O,105:0,105, pa3rpy3Ka 
H noBTopHoe Harpyxeme - OjwoocHoe cxaTee; 6 - TO xe, ,qorpy3~a 
npw 6, : G2 : 6 3  = I:0,75:0,016; B - TO ate, pa3rpyma w ~(orpy3~a 
npn 6, : d z :  65= 1:0,75:0,016; r - TO are, gorpy3~a npw 6, : 6 ~  :6j= 
= 1:0,75:0,016, pa3rpy3~a w HarpyxeHae npw 6,:  6, :6,= I:O,I05: 
0,105 - COOTBeTCTBeHHO KpHBHe 1-4 
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p e s y n b ~ a ~ e  H a r r p m e H m  6, H 6, g o c T e r m  a~awmdt,  n p e s t B n a q n x  corrpo- 
T H B n W H e  6 e ~ 0 H a  OmOOCHOUy CZCaTUD COOTBeTCTBeHnO B 1.7-2.6 H B 0.46- 
1.2 pa3a. nonyue~me ,qamme m e n T  6onbmoe mavenue w 06ecneve~w 
p f t c r l e ~ ~ o f i  HmeXHOCTU H e K O T ~  OTBBTCTBeHHbM C O O P J ~ ~ H U ~ .  

A H ~ J I U B U ~ Y R  m e  no ,l?,@op~-HM 6 e ~ 0 H a  M o m 0  C A M a T b  3-e- 
Hme,  TO q e ~  B m e  cpemee M A p o c T a m e c K o e  H a n p R l e H a e ,  T e u  6onbme 
CT~HOBHTCR MOTHOCT~ 6 e T 0 ~ a  38 c v e T  ero c l w ~ a e ~ o c ~ ~ ,  UTO conpoaoxpa- 
e T c %  yr teHbmeHweu ero 06-bewa. K KOHLTY pa3pymem o6neu 6 e m H a  B H O B ~  

YBenHuHBaeTCR. r lT0  COOTBeTCTBYeT C T W H  ~ a T ~  H XOpolUO OllUCldBa- 

e T C R  COOTHOUleAAeY 

6 
3e -6  - 

K, . K, 16 )/KC (6,6", S, = 6 / K ( 6 , a , s z ,  7 (33) 

rae c noworqbn  K, (6) a (I+ c,bP )/(I + ~;6*) Y q ~ H ~ e T G ~  ~ ~ H ! H L -  

meme O m o c H T e J x b H o r o  o6neua n aoapacrame caaraeuocm 6 e ~ o H a .  dye- 
n o s n e H n o e n p o c ~ o ~  cpemero H a n p m e m R ;  c nououpn @y~m K1 = I - d,' 
-( 6 / 2 ) ( d, + 5: /( 6 + d, I3 - ~ W K T  YBeJIUWHHR 06'bewa 6 e T O ~ a  R 

HOW ppymemn. 
Ils~e~eme ,l?,e@p~a@ c p a H r a  ~mmeu ~a coomomem 

S x 
eI = - ~ , / 2 0  ( S , ,  Sx,y6),(34) 

I 2.6,. F, ($I)/ F, (81, $1, Y, 1 
me c noworqbm @ ~ H K W H  6 IS,)= (I+ a, S: )/(I+ aZ 3:) yurrnmaeu odlqyo 
HeJIUHeflHocTb ,l?,@Op~mfi e, B 3aBHCKMOCTU OT CTHleHH UX P&UBHTHZI,KO- 

art0 H e  C B R 3 8 H a  C THnOM HCllTPWeHHOI'O COCTORHUR (KJI~ccoM Ha-  - :P;; c nowoqm Q H K ~  F2 ( s ~ . s ~ , ~ ~ ' ~ )  = I+ b ( 2 +  r r  ). (J~/s*)' 
~enmieAHoc~b &+parwR ex rnaamm o6pa3ou B CTWH w n a T a t g u r ; n o -  

cneman B 6 0 n b m e R  uepe c B R a a r i a  c T ~ O M  H a n p w e H n o r o  COCTORHHZI. YHc- 
n e m t r e  a ~ a u e m ~  KOHCTBHT MOIYT 6mb IQHHRTH no ~a6n.2, c o r n a c H o  KO- 

T O P O ~ ~  ~ E l U 6 0 J I e e  CTpJ'RTY&HO U y B C T B H T e l I b W  RBJLWTCR KOHCTBHTH Q 2 , C 2 ,  

6 ,  a', . 
Kart CJIeAyeT H 3  P H C . ~ ~  H 18. OlTXTHHt? ABHHhIe YAOBJIeTBOPHTeJlbHO CO- 

Jnacymcff c T e o p e T n s e c n w .  K ~ R  W , q e B H a T o p a  ~ ~ p r ~  6erosa,ra~ 
H &IIR mapoeorc T e H a o p a  ero ,qe@pmpiR n o w e w e  ~elwrethxe warpau- 

l 
Mhl ~€&phmpo~aHHR B C T W H ,  6 ~ ~ 3 ~ 0 8  K p a 3 p p e H H n .  B 6 o n b m o f t  menem 

PMC-30. - narrp~=ew~-~erpopcaq~~ ~ m e n o r o  xipyroroaepmcroro 6 e T o H a  - ~ ~ B W C R T  OT ~ n n a  ~anpmemoro C O C T O ~ R ,  B TO ~pem raa ao ~TOX-o YO- 

R = 41.2 ma - Y C ~ O B ~ X  JUIOCRO~~ A ~ @ ~ M ~ I J M H  n p ~  6, / 6, = 1/0,08 MeHTa MOXHO CrlHTaTb, 9 T O  OHH H e  3EiBHCRT OT T H n a  HalTpWeHHOPO COCTOR- 

(a);  6, /63 = I/0,050 (6) H 6, /tFJ = I / O , O 6 4  ( B )  HHR. 

Y A O ~ C T B B  PaCUeTOB lYpeaCTEiBUM COOTHOUeHEIfi M e w  ~ ~ p c ~ ~ w  
H HBIlPfiXeHHRMH B ApyI'OM BHge: 

% b m ~  A.A. hac~~tnloc~b.M., I9m. 
57 



j 1 UTO 3KBHB8JIeHTHO COOTHOBeHHD 

(d 

3 %  
$ 

'Y3 

1. 
I." 

T. e. parmeacTay napaMeTpoe B o n e - H a a n  no ,~+plaq~w - yC = (2  8 ,  - e, - 
- E,  I / (&,  -E,)  H HanPffEARRY -JUG a (26?-6, - 6 ,  ) / ( 6 , - b J  ). 

K ~ R  BHAHO H 3  pHc.31, 3KClIepHMeHTUbHlJe TOUKH pBCnOJIaI'8DTCR ~ 6 n n -  
3 H  IIpRMOfl = &. 

O p , ~ a x o  B CT- ~,HJBT-H npH ocynlecTBnemH p a 3 ~ ~ a s r  a o m w  
HarpJ 'Xe~Hf i  B O C O ~ ~ H H O C T H  C TpaeKTOpHRYH 6 o n b m o i  K P H B H W  H 8 ~ 6 0 J I b m e e  
COOTBeTCTBHe TeOPHH C OrIHTOY ,U,LLlOT COOTHOIllCHHR, yWiTHBBOII(He P&3JMWiOe 
~sanmoe a m m i n e  rnaBmu ~ a r r p m e ~ n f i  HM HX n p x p a q e ~ f i  H a  n p H p a q e w i e  
,qe@oparyrfl B aas~cmoclw OT K O Y ~ H H ~ ~ H  ~ H B K O B  ~ a n p m e ~ d l .  ~ B J I H P ~ ~ M  

3TH COOTHOmeHHR ~PHMeHXTeJlbHO R C J r y q W ,  KOraa npHpmeHHR HallpRILeHHfl 
ds, 0, d6,>O, d c , < O  
H n0JIymw 

rne I ,2,3 OTHOCRTCR K ~ ~ B H H M  OCW, a x , y , z - K n p 0 ~ 3 ~ o n b l ~ ~ ;  
1 ;  , mi , n; - H a p m e  KOCrnycx, OrrpeAeJIfmVe nonoaeme rnasm 

W e f t  OTHOCHTeJIbHO 0 c e f i  h' , y , 2 COOTBeTCTBeHHO; , E;  ; , E 1, kf 

6":. Y+- J ,  , Eg - H O ~ @ & ~ H ~ H T  n o n e p e r l m  ~ e m p ~ a q ~ n  H ~ a c a ~ e n b d  uopynb n a p -  
", ~ a m R  C i e ~ o ~ a  coorseTcTsemo ,up cnyqaea n o n o m T e n b r r w  r r p ~ p a q e t r &  
? FJIZlBHHX CXWM€iDlQ4X, paCTRIWBarorqHx I ia I IpFIn ie~Hf l  H @TpMq€iTeJIbHHX llpHp?i- 

Q ~ H &  r n a a m  c m v  (pac~~rnsaarqm) ~ a n p w e ~ n f l .  
B COOTHOlJfeHHRx (39) H (40) eCTb WIeHld B BMge n p 0 H 3 B e ~ e ~ H f l  Ha- 

npasNnanyrx KOCHH~COB H ~ p H p a I 4 e H ~ R  r aaam H a n p m e ~ n f i ,  Koropue RBAR- 

mcn I $ Y H K ~ U ~  paccMaTpasaeMoro HarrpRxeHHoro cocmrornura .  B o 6 r q e ~  cw- 
sae u o r p  6mb cne-e K O M ~ H H ~ ~ H H  B H ~ K O B  q ~ p q e m f i  r x m m  ~ a p ~ -  

! X ~ H H R :  Bce n p n p a r q e w i f i  ~ a n p m e ~ ~ i f l  - cmaawe HJM p a c T ~ r n B w e ,  ofi- 
HO HJIH nea npnpaqemn - c m w e ,  OCTaJIb€me - pacTnr~samve. 3~arle- 
HHR rnaBHw I l p H p q e ~ H R  H a n p ~ x . e ~ d  d6, , d6, , d6j H H a r r p U R D m X  KO- 

CUHYCOB I ;  , mi , n l  , sxogme B c o o m o m e m f f i  Tuna (39) w ( 4 0 ) .  on- 

peneJuoTcn n o  @ o p y n a ~  n p e o b p a a o w ~  KoMnoHeHmoa H ~ I I ~ R X ~ H U ~ ~  n p n  n e -  
pexoae OT r n a a m  o c e t t  K ocm x , y , z . T a K o R  n o x x o p ,  n o a a o n f i e ~  B 

CTqqna q n a T a q m y s a m i s a T b  pearrbHoe ~ 3 ~ e ~ e ~ n e  . n e @ o p v a u a o ~ ~ ~ x  xapaxre- 
PHCTUK ~ B T O H ~  ( ~ O F I B ~ ~ H H ~  ~ H H ~ O T I ) O ~ U H )  B npoqecce caoworo H a r p y x e n n I i  
n p n  p e l n e ~ i u u  n p a K T w u e c K m  saparl n o  onpegenemo r r p o w o c ~ ~  u ~@~puwft 
K O H C T ~ ~ U ~ H R ,  UTO BeCbMa CynleCTBeHHO. 

B KaqecTse npmepa pacc~o~prw c ~ a n  sMcToro c n s u r a  ( d6, = - d6, = 

2 

G- 

d 

*1 

B . 

,. 

4 %  

rfie G, - H a ~ 8 J I b H l d  M0,QYJIb yIIpJTOCTH 6e~0Ha 
H U H  
%?.% n p ~  cmnre; K, = ~ . f g d =  6/@ - ce~yquil YOPYJI~ 
0 0 O obbe- ne@opawff, aasircmii o r  cTeneHn nx 

p83BHTUR; m = (ssUp/8 12; r = 1,2,3,4,5 ,... - 
uexowcnetime sHaseHHa;  P = 0,00338 n Q = 2/2 ? 4 4  

a,,  mu^ 0 6 p a 3 ~ 0 ~  cep~H 5. 
B OTfiMbHHX 3WrIaX 3aKOH OTHOCHTWIbHOrO 

06'bWHoro W3MWeHHn 6eTOHa MOQlO 3HatlWTelIbHO 
0 0 1 0  
?*a: ynpocm~b,npmma~ B ~ a ~ a a e  m e & i d  xapm~ep 
O O 3aBHCHnOCTH MeZJIJ' 06'beMHUKki A @ & ~ ~ U ~ R M U  5 W 

10 
CpeJlJ3UMU HaIIPRIeHHRYH 6 ( C  HaU8JIbHUM MOWJIeY 

'0.0- d: 06'be~0I'0 m T H R  Kb 0 ) 8, = 6 /K t  . H a ~ m a R  - O co c r m n  p,ma~aqnm H w e e  n p ~  6 > c ~ ~  n p H -  

 mae em, w o  s a a w c m o c ~ b  uelqqy ot~seuiumn fie- 
N-5 
0 0 

@PCWW PaCmPeHHFf ~9~ H C p e 7  H q R I L e -  

HHRYH G ( c M o w n e m  q x a T a r q i H  Kg -= 0 ) He = 
( 6 - bw)/ KO meer Tame m a e m  x a p t u c r e p .  

9% -- T o r ~  supaxeme m u ~  pacuela no= o 6 ' b e m  
R ~ P W P  6yfieT HYeTb BUn 

I I 



Pmc.31. K ~ P O B ~ P K ~  YC. 1KCHaJIbHOCTM M q  KOHnOHeHT8AfU 

A e B H a T O p  p.@OpcfUpd h nuulllunt?HTZUW AeBHaTOpa ~anpmemfl npu 
npocro~ ~ a r p y r e m  p p ~  ~ m e a o ~  s e p H n c T o r o  6 e ~ o ~ a  a 
K ~ ~ ~ Y ~ H T O ~ ~ T O H ~  

a,6 - COOTBeTCTBeHHO DyXC .me ( ~ , 4 )  H c = T H ~ - ~ ~ c -  
q-owe ( 0 . 6  , 1; B - ~pez  rne-pac~rne~se 

n p U  y p O B H e  H a I I p m e I d ,  pa 3JIbHOr0, 6 , B  - 
, 95-IOG) 

H e  PaBHO H y m n  T a ~ 0 f t  @ K T  H ~ ~ J I D A U X C H  H W  B OIIHTew. 

&yl"HM npHvtepOM MOEeT UJonwTb K3MRHeHU8 &e@&WI3@ 6 e T 0 H a  B YC- 

nOBHRX ABflOCHOI'O CXaTHII W H  CJIOZHOM HaPpYXBHUH. Li0iocne ,QOCTHXeHHR 

BUCOKHX y p o ~ ~ e f f  ~anpme~nt l  H nocne,4ymqett paa rpy3~~ ,  npnpaiqeHHri  Ha- 

npme~uff B 6 e T 0 H e  H ~ M ~ H R J I H  r a m  06pa30~, V T O ~ H  0 6 e c n e w ~ b  ycn5snn 
ds,c  0 H d6 lbfl~t npyl 3TOM nwHC..O&KT HIMeHeHHe HanpaBJleHHIl KPH- 

sw, xapa~~epu3ymq~x r r p n p a q e H n x  maem a 4 o p l a q ~ 1  n ~anpmeHHR,xo- 
T o p s r e  M o r y T  6 m b  onpeaenem no (39) n (40). nocne nporrBneHHR y,wx~- 

o 6 p u a  no omoR u3 rnaemx ero oceff, c uemn n p e K p a q e w n   TO- 

ro npoqecca ~ a r p y 3 ~ y  CHHY~JM, VTO n p ~ ~ o , q m o  K y l a e H b m e H m  mapoeoro 
~ e ~ a o p a  ~ a n p m e m f t  ( 6 H a e e a a T o p a  ( 2 s 1. n p ~  3TOM ~wdonee  cy- 
WeczeeHHare  n p u p a q e m f f  o6nemm ge@pau+& n p o r r ~ m m c b  nowe coo~sm- 
c ~ ~ y l ~ n l r u r  n p H p a n l e m B  ge@~prayf f  cmura. Tmne am~lhl: H e  M o r y T  6mb 
onacam coomomemem (37). 

Tmm 0 6 p 3 0 ~ ,  npoUiOCTHHe H J@Opl-oHHHe XapaKTepHCTHKH 6e~0- 
H a  B 6 o n b m o R  c T e n e m  ~ ~ F J H C R T  OT pearnua, CT~U,MH H K n a c c a  H e o w i o o c H o -  

ro  Harpy-xemR ( c ~ .  n.2.4 H~CTO-x Pe~ouewp.aR). npm srov corrporna- 
acme 6 e r o ~ a  B O , ~ H H X  c w a m  (npn H B ~ X -  mu T ~ ~ X O C H O M  raa~m) 3~am- 
TeXbHO J%eJIWIHBaeTCff, B JQyTHX - (WH TFXOCHOM PaCTRlteHHH, p,BJ'XOC- 

HOM CXaTHH-paCT%XeHHH, TpeXOCHOM PaCTl7XeHHH-CX8TUU-CXaTHH A PaCTRXe; 

H H H - ~ ~ C T % X ~ H U H - C ~ T H H )  IIpU ~ ~ ~ ~ C T B H H  HH3KKX C X U M v  H ~ ~ ~ H H ~  CO- 

x p m r r e T c r r  W n c i q a e T ,  HavmHarr c ~ ~ Q B H R  0,4 H donee OT n p e a e n b H b o r  R e .  
coomornem (24) c n e A y e T ,   TO OCHOBHHMH (6a30ew) xapcutre- 

PHCTXK~MU R B m e T c R  - C o n p o m B n e m e  6e~oea op,~ooc~ouy cxam R, = R e f ,  
B e m H a  KOTOPOPO 6 ~ ~ 3 ~ 8  no B e l m w H e  a ero npu3ue~~oR ~ ~ O W O C T A ,  H 

O,I!JiOOCHOHy P a C T R a e H H b  Rt , a H 3  C O O T K O U I ~ H ~  (33) H (34) - H a W b H s r e  

nonym y n p y r o c T H  6 e T O H a  n p ~  cxamm fg ( p a c ~ ~ l t e m u  E 6 ,  1, n p ~  wc- 
TOM C @ H r e  G g  H O~WMHOM C)I;ELTHH ( P ~ C T R A ~ H U H )  K g  H COOTB$TCTBYU@fe 

MOWJIH no= ae@pcW - E t (  )I. Ref 1, re,,( 2 ,  Rt 1, CB ( ~ , % , k l , )  n 
K t  ( 7 ,  b", s,) - 3 a ~ a c ~ w e  OT YPOBHR 7 H rrpegenbmx 3~avemtt ~ a n p ~ -  

xewR R Y ,  Rt , H 6" . 
Paccuoqm xapaxzep A ~ M ~ H ~ H H R  ~ T H X  x a p a x T e p n c m K  c ~ C T O M  ~arpy3-  

KH H a  npmepe MOWNI n o m a  n p o a o n b m  x + p c W  rmenoro 6 e ~ o ~ a  
pa3aumrw MapOK npu o m o o c ~ o ~  C ~ T H H ,  n o n y r l e s i m  H a  ~ C H O B ~ H U H  Samd 
CWIIOCTA Memy E a U p R ~ H H w H  H AeQOPHaQHRYH 

X A . B . h .  BJIHRHH~ HeOJl,HOOCHHX ( ~ J I o l w h ~ t )  HanpRxeHHaot C O C T O $ ~ ~ ~ H ~ ~  H a  
l lpOWOCTb U &MaqHw 6 e T 0 H a ,  BKJUOYW o ~ J I ~ c T ~ ,  ~ X H ~ K ~ I O  K pa3pYEJe- 
HU.. - B RH. :%OWOCTb XeCTROCTb H T ~ ~ ~ ~ O C T O ~ ~ K O C T ~  xene306e~o~- 
HNX H O H C T ~ ~ K ~ U B .  M., 199. 



qYUl W R C T B B M U  B W e  CYYYY Y ~ P Y T ~  & ,, . ne~n~l- & l , p  A * p -  
~wR. o y H # ~  f ( 2, Ref ) ' & x T p /  & r , p OIIHCY.e*  131WfOHHe HeylTpYFHX 

npO,I(OabHblX ,Qe/lo&UU@ ~ ~ T O H .  C POCTOM npOUtiOCTH Rv (p~c.32). TmoA 
nogxoA Y O ~ T  dvrr rrpmmvv a npn z~~cnepnue~nns~ow onpeAeasm my- 
rux uopyaeI no- ~*p(@ b e r o ~ a ,  ucno.ub3ye~~f r pacuo+ex ~aog-  
HOOCHYW ~anpnaentwx C O C T O ~ H ~  K O H C T ~ ~ K ~ H ~ ( .  

2. mornm [Ern- 113 TEOm mwPup!n 
Hc Y& nposom~cn c qenbn yctuoare~mn 3amc1- 

YOCTH r o w  nt lW T e H 3 0 P  H a I T P f t X e ~ n f t  6ij N T W 3 O p a  a @ O p -  

ryrfl E i j  , n C X G p  nu J ~ ~ O B M ~  UTO 6-OH B ~ p o O & b C ~ e  O ~ O p ~ e H  H 
H 3 0 V l T O H ,  T e e .  el'0 YOXWHYBCKHB CBORCTB~ O m O p W , H e  3BBWCflT O T  
OQlleHTarlHM C H C T e m  ROOpp,HH~T.  &lM ~ O J I ~ I U W H C T B ~  6eTOHHl.U H xereaobe - 
POHHHX KOHCTP~KWR 3 T H  LIOilYqeHHfl H e  IIPHBOAflT K 6 0 n b m  I lOPPe lWOCTmI .  

O T C T ~ ~ ' ~ J I ~ H H ~ ?  OT 3TKX ycno~uR M O P p  6 b 1 ~ b  F T e H H  H a  O C H O B W H  donee 
cnomoR T e o p n n  H 3 ~ c n e p n u e ~ ~ a  B s a B n c n u o c T a  OT B H n a  b e ~ o ~ a , ~ n a c c a  He- 

PpyXeHHJ? H COOTHODleHHFf I'RaBHHX H ~ I T ~ R X ~ H U A  6,: 6, : 6,. 
" 06pasue C O & V f O p O ~  H q R X e H H w t  COCTORHHeM MOXHO BH,L(eJIUTb 

P O J I b H y a  CHCTeMy KOOPWHBT C OCIDM ( 1 ,J = 1,2,3), B K0T0p0f l  

re a@optaqnn obos~avnm sepea E , ,  E ,  u &, . Kx n s v e p e H n e  Woqe 
atial.v ~ ~ O H ~ B O C L H T ~ .  H a r r p H Y e p ,  C n O M O W b  H a K H B : ? B R e w s  H a  c ~ 0 6 o ~ y l 0  OT 

~a rpysnn  n o s e ~  6pasua (mu B c n e m m b ~ o  amomreme naa~-yr- 
a y 6 n e d ~ ~ )  npoe T e H 3 0 p e 3 H C T O p O B  (rOCT 21616-761 mu c n o ~ o ~ q b ~  

3 a ~ p e t u i e ~ ~ b ~ t  H !? TC?H30MeTpOB (I'OCT 18257-73). 
B 06qe~ c w a e  a o ~ p y r  &oft T O ~ W  rrpa ~ a r p j a ; - 3 ~ ~ a  ~ @ O ~ ~ ~ O B B H H O ~  

c o c r o f l m e  T e n a  o n p e n e n s r e T c f i  T ~ H ~ O P O M  J ~ S I $ O P M ~ ~ U ~ ~  ( E ) ( c ~ . n p m . I ) ,  

%H A.B. H e n o ~ o p ~ e  
6 e ~ o ~ a  npn o c e B o u  cual 
W . ,  1977. 

H e p H o e  c m T n e  nna p a c T m e H H e  xapa 
CUTeJXbHblX & € ? @ 0 p ~ a l p f f  

pmecnoP 1~101q44r(e, ~ H O H ~ K J I O H H O ~ ~  K OCRY I, 2, 3. 
n p ~  W W I H 3 e  ~ ~ ? @ ~ M H ~ o B w o I ' o  COCTORHHR A e B H a T O p  $ @ O p a f i  Tens 

xapm~epn3ye~c~  H H s a p u m m m m  B e n m m a m  e, u e , .  3 ~ 8 n s a r r e ~ ~ o w  no- 
c n e w e f t  f l a n f f e T c R  n a p a M e T p  JIoAe - H e p . ~  no ~ ( @ o p a q ~ w  - p c  , O n p e -  

Aen-ft H a n p a s n e m e  A e B u a T o p a  ~ + p ~ a f i  ( dc ) npu ycnoann, YTO 

UX I'JlaBHLde OCH H3BeCTHH. 



6 1  (6, +6, +6s ) / 3p (6x+6y+  b Z ) / 3  , 
wcmen~o p a B m  ~ o p r a n b ~ o R  c o c l a s n r m q e f t  H a n p w e m F i  H a  o n r a a ~ p m e c ~ o f t  

naoqwe, p a m o n a x n o ~ r i o f t  K ocw I,2,3. 
IIPH anum3e H a n p m e m o r o  COCTORHHR ,qeBuaToD nanpmemR T e n a  xa- 

pau~epasyerccr n ~ n a p ~ e u l m w m  senuumaun s ~ K B H B ~ J I ~ H T O M  nocnen- 
~ e i l  R a s R e T c R  napuerp nose - Hqw no ~a K -/, , o n p e ~ e m  - 
m , d  nurpameme neaneropa f i a n p f l x e a u i i  12s 1 upn JLJIOBWH, UTO HX mmme 
OCH H3BeCIHbl.  

llpu H a r p p e w  no cxewe A (cu. n.7.1 H a c r o m p i x  P e ~ o u e y q m ) ~ o u -  
nowonrar re~aopa ~anpmew H ~ U ~ H ~ C R  nponopqnosanano, a K o u n o H e H m  

l r e H 3 0 w  n@oprarprR - H e ~ l Y O p Q H O H a J I b H O .  

K ~ K  yxe ~ O B (  HCHMOCTH (33) H (34) no3eon~m YAOB- 

JIeTBOPHTeJlbHO 0 1  OCTH M~~ A @ O ~ M W R M H  H H8nPRXeHH- 

~ M H  ITPU n p o n 0 p ~  eKOTOpKX BHA8.X He~pOnOpUHOHaJIbHOPO 

HWPJ'XBHHR ( C  T & - n ~ v ~ r a n r n m  m w w n  K P H B H ~ H ~ ~ ) H ~  C W T M  C T W I D  , Q U I & T w H .  

n p H  ABYXOCHOM CXaTHH-paCTRXeHUU 6bu10 npOH3Be,qeHO HenpOnOpU.HOHa.l&- 

noe H a r p y x e H w e , a  TOM wcne n p o c T o e  AO J ~ O B H R  npn oTHomeHwu:  Ann cmn- 
Mt3BQHX ~ a n p ~ l l r e ~ ~ f l  - 6, /Rc ( I I p o P p a ~ ~ a  A d ,  TOYKH AI H A2 H T.A.) ,  M f l  

PLCTR~HI  b; /Rt ( ~ P O P P B M M ~  I;d, TOYHH EI H E2 u T T . , ~ .  ). 
Harpyxet ~ a o ~ n u  no cxeue, y ~ a w i ~ o n  ~a p~c.33 a,6 n p ~  pacno- 
noxemn jut! o ~ n o c ~ ~ e n b ~ o  ~ a n p a n e ~ m i  OCH a6cwcc HB MOCKOCTU 

6, / R ,  t 6-1 ~t noA yrnam .=L H 6' = Id, + a1 , T.e .  no AOCTHXeHHH 

nexroporo ypOBHfl c x m a m ~ ~  u r n  p a c r s r r a a c l l o n y l x  ~ a n p m e ~ w f l  B obpaqe 
B COOTBeTCTBHU C 3qqm~oR ' T ~ a e K ~ o p ~ e f t  H3MeHeHHfl O,@$iOBpeMeHHO HatIpfl-  

x e ~ l f f  6, H U J .  B 3aBHCUMOCTH O T  TpaeKTOpHH HaI'pyXeHUff o6e U H B a p H W T -  

H u e  BfSWMHM d H Sz nu60 YBeJUIYHBBnHCb, J I H ~ O  YMeHblll&lMCb, nu60 6 
y u e ~ b m ~ ~ ~ ~ b ,  a S, - y 8 e n n v H B a n e c b  

B npOlJeCCe TaKOI'O H L P P p e M f l  ~ ~ B H C I W O C T W  (33) H (34) COX~~W~JTRIT 

cuny npw MOHOTO~HOM y n e n r r t i e w H  G H s, (c~.puc.IS). I l p ~  pea~ofi u r n  
nomioff p a s r p y 3 K e  OHH H e  n p s e k v r e m .  B  TOM cnyqae B ~ B H C R M O C T ~  M e w  
,qe@przqumar H H m p m e H H f l t m  MOXHO c H ~ B ~ C T H H M  n p ~ 6 m e ~ w e ~  ~ ~ H H R T ~  

B BU&e n u m o f t  ( cM.~Hc. I~ ,  J I m H R  61, H ~ U H H B W ~ ~ ~ ~ C R  OT TOrlKH, COOTBeT- 

crnynqeh p a w p p ~ u ,  H npoxo,u,mqeeA n a p a n n e n b ~ o  npmoA, C O O T B ~ T -  

c ~ a y u q e h  OMy HarpylReHHD ! C M . ~ U ~ .  15, JLUHHR 9 ) .  OTMeTHTb 

O C O ~ ~ H H O L ~  G U I I ~ O T H B J I ~ H H R  ~ ~ T O H B  JBJfXOCHOMy CmBTHIO-p3CTRXeHUXI, KOTO- 

pare e  TOM cnyuae on~cmarrrcsr y c n o a n e M  (43) - cM.HHme. 

4 a ) .  



u e p H o l a  CXETHH, K o r A a  B npouecce cnomoro H a r p y x e H a R  nponcxowr H e -  

npepwmoe y s e n n V e H H e  a ~ a u e ~ m f l 6  H s, (cu.p~c.24,a). I I ~ H  nocnepyrqefl 
p a 3 r p y 3 K e  3aBHCHMOCTb Me;49y HanpRXeHHRHH H # ? @ O P M ~ R M H  TBKXe MOXHO 

C W T a T b  J I U ~ e f t ~ o f l ,  T e e .  npUHUMaTb B B W e  I~PRHoR, s a ~ t o ~ m q e f l  H 3  TOVKH, 

c o o ~ a e ~ c ~ s y ~ q e f t  H a v a r r y  p a 3 F P y 3 K H  H n p o x o m e f t  n a p a r u r e n b H o  np~uo8,co- 
o r a e ~ c ~ ~ y m q e A  H a r l a n y  n a r p y a e m R  ( p H c . 2 4 , ~  H 26,6,a,r). 

n p ~  H e n p o n o p q n o H a n b H o M  H a r p y x e H w n  no nporparore A, ( 4 3 0) - 
~ e y x o c ~ o e  c x a ~ ~ e - p a c ~ m c e ~ u e  no p' n e K T o p n m  - (puc.34,a) y c T a -  

HOBJIeHO, VTO BCJIU H m P y l L e H H e  np0 no TpaeKTOpHZIW HUXe YPOBHR 

I% H 3  P 8 3 H b K  TOUeK OCH OpJlJiHaT H uvn yrudk&U yTJIaYH K I'OPH3OHTBJIH,TO 

pa3pyme~ue 06pasuoe c n e p y e T  o w a T b  H a  y p o B H e  K P H B O ~ ~  I. ~ O ~ T O M ~  DO- 

B e H b  k% MOXHO H 8 3 B a T b  KpHTHVeCKHY, BMUe KOTOPOI'O B CTpJrtcType 6e?0~a 
n p o n c x o g ~ ~  ~ e 0 6 p a T ~ w b l e  H ~ Y ~ H ~ H H R .  IIPH H a r p p e H n u  no T p a e K T o p n m ,  ne- 

mum earme WBHR AS, H a r u r H m , H a n p n n e p ,  c YPOBHII AIBI wnn A2E2, ~3 

Pa3J IH4HbM TOUeK OCH Op,l?,UHaT n0.4 YrnOM d > O  ( p H c . 3 4 , a  - 
A ~ s A ?  ... 1, 06pXj rp l r  pa3pyiLlEWl"l'R P a H b m e  - COOTBeTCTBeHHO nHHHH AoA kf AoAI. 

f ipHlreU TpBeKTOpHPM, 0 b p a 3 ~ h t  )'I'm A ~ A ' O  H A ~ A ~ O ,  COOTBeTCTByloT 
onmiare TOWH H a  ocn a6cqwcc. 

~ H H H  pa3PYUleHHR A0A1, A o A i  O n w c m T C f f  @ p M y n o n  

GJ = ( R *  - f6,) COS~I( 1 - T I ' ,  (43) 

r ~ e  n = I /Z;  q = Rt / R ,  - x a p a ~ ~ e p u c ~ m z  TH 6 e T 0 ~ 8 ;  4 - 
yron, o r c l r a ~ r r a a e M  no l r a c o a o t t  c~peme O H T ~  H xapawre- 
p H 3 ~ H f t  C T e n e H b  H3MeHeHHR OTHOmeHHR Hhbrynmcnnn b,/ G3 n0 npor- 

A, 
: arrtg n / ( ~ - ~ 1 1  ~ o s d  = arctg ?-6,/5 - (44) 

. lCKOJlbKY VHCJIO ~ a P p f l e ~ f t  B 3TOM C f i y q a e  6 y n e ~  3 a B H C e T b  OT y p o B -  

HR H JTna H W p y l l e H H R d  , TO MOKeT 6 m b  n O C T p O e H 0  d o e  l r a c a o  JIHHHR, 
m a n o r n r l m  nmnm A0A1 n AoA;, x a p a x ~ e p ~ 3 ~ x  c o n p o T n s n e H n e  6 e ~ o -  
H a  pFl3pJ5leHHD; H a  OCH, ~ ~ C W C C  HM ~ Y W T  COOTBeTCTBOBaTb TOVKM A' H A i  

: o T o p H e  c~uaextl  c yrnou d @ p u y n o f l  

7 = 6 1 / R t  = C O S ~ / / ? -  I ) ~  (45) 

n nu-~UYM, D \;D& O V e p e A b ,  COOTBeTCTByBJT T o ~ ~ K H ,  nexaqne H a  ocn opm- 
H ~ T  H onpenemerne K ~ K  

n = 6, / R ,  = sin d / (  - 7 ) "  , (46) 

OTKy,Qa t g d  = n / m ,  (47) 

rae o( 9 9 / 4 .  

PHC. 34. K n p o B e p w e  c o n p o m s a e m f f  6e~ma B yclroe~m cnomoro ~arpy- 
a e H a R  n H AB~XOCHOM C~THH-pac~memu ~a obpa3~p.x H n p e L y l a n p m e H m  

$$lKa2,fa)  ,. H lTpH TpeXOCHOM HePaBHOMepHOM CXaTHH TOnbECO H a  0 b p 3 q a X  
\U,D,I  I 

0 ,A , O , 0 - XQOCTOe H W  P e H H e  n p H  @yXOCHOM CXaTHH-PaCTRxeHHU, 
0 6 p a 3 ~  COOTBeTCTBeHHO cep& $,5,6 H 8 (a) ; - TO X e ,  l lpH TpeXOCHOM HepaBHOMepHOM C.8THH - 0 6 ~ 8 3 ~  CePHH 
I ( 6 , ~ )  H CepWH 2 ( F ) :  . ,A ,.,I - TO ace, cnomoe H a r p y x e H u e ;  

4 ,  , - - cnomoe H a r p y x e w e  n p H  , q a y x o c H o w  c a a ~ n n -  
p a c z m e H n n  ( ~ e a  T u n a  r r p e m a n p m e H w b o t  ~ ~ J I O K ,  pa3rnu-XCR D O B H e M  
I l p e ~ a I I p H X e H M H  COOTBeTCTBeHHO ~ 6 m 3 ~  H Ha H ~ ~ ~ T P W ~ H O R  OCH, a T a K R e  
y cma.rbcc n o n o ~ f - n o  A ~ H H ~ ~ M  A . B . f h ~ a  H JI.3.Eycnepa; 

x - TO me, H a  ~ e R ~ p a n b ~ o A  ocu-no aamm A . B . H m a  a D.A.Bopo6be-  
B a  



no Qlopuynrur ( 4 5 )  H (46) s awa~mcb yrnou d mmo nemo no- 
C T P O H T ~  n m n ~  pa3pymem~1. 

n p  HenpOnOpl@iOH&lIbHOM CJIOXHOM Hl lPpyXeHHH no ~ ~ H W i H M  T p a e K T O -  

pnm no nporpame Ej,( dP4%/T/2) - A B y x o c H o e  c u a ~ n e - p a c ~ m e ~ ~ e ,  a 
T a x r e  npn T p e x o c H o M  C ~ T H H  no nporpame, K o r n a  B omo~ cnyvae 6 = 

Const npn S, + Const H y6 f &~ns t ,  a B ~ p y r o ~  - B c e  3 T H  n a p a M e T w  

H e  CYTb KOHCT8HTH, yCT€lHOBJIeliO, UTO no CpaBHeHHxl CO C n y P a e M  npOCT0-  

PO HiX"pyXeHUR C C O ~ ~ O T H B .  ?OHa I T p W  :O- 

RUT. A H & R O ~ U W  CTaHOBnel  JTaX H a  ,Q i e -  

TOHa B mUpOKOU e H a r p y X l  

RHHR 6 e ~ 0 ~ a  rrpH C m T U U  B UlUpOKOM HHTepBFiJIe H3MeHeHHR I'JIaBHblX HtUIpR- 

a e ~ n R , s ~ n ~ s m  momwe H a r p y n c e H w R , n o K a 3 a n n ,  r l ~ o  T a m e  H a n p w e r m e  co- 
CTORHHR O ~ ~ C X ~ W B ~ R ~ T  H O C T a T O W O  BMCOKYK) Pap8.I-ITHK) H ~ 9 X H O C T H  ~ ~ T O H B  

no n p o W O C T H  n p H  YCJIOBHU COXQ€JHeHH% ,I(aHHOrO H E U l p ~ e H H O r O  COCTORHHR. 

B TOM C J I y s a e ,  KOP,I(a O m 0  H 3  I'XBBHLJX HFUTpFlXeHUn HBJIReTCR pCTRI 'H-  

BaromHM TaKOfl  I'apfiHTHR H e T .  ~ O ~ T O M ~  ,DJR COXQaHeHHR HWellMOCTH KOHCT- 

PYKJJMU H ~ O ~ X O ~ O  nu60 0 6 e c n e w ~ b  B o c n p u m u e  ~ P M B T Y P O ~ ~  ~ R C T R ~ H B ~ I D -  

UUX Hanpf iXeHUf l ,  nu60 I lyTeM npe,QBapHTWIbHOI'O Hal'IpffmeHUR a p M a T y p b l  H e  

ROIIyCTUTb paCTRareHHR. 

HTenbHO I 

HMeHBHHt?l 

TBHHR W, 
nnouufi s.. 

Obecnese~ue TOUHOCTH n H q q e m i o c m  :~ncrrcpnmc;HTWIbHHX A ~ ~ I H M X  me- 
e T  6onbmoe a H a v e m e  ,qm npOeKTHpOBaHHFI,  H s r o T o s n e H H s i  w 06ecnese~n~ 
~ p e b o a a n n f t  no pacsemy nenee06erom KOHCTPYKYHR no npenenbnuu co- 
C T O ~ H R M  nepboR H B T O ~ R  rpym, a T m a e  rn c H m e m R  K O ~ @ $ H ~ H ~ H T O B  

aanacr H o n ~ m o i ~ ~ ~  noayrreHHaa p e 3 y n b ~ a ~ o ~  c aa,qrumoR 3 ~ c n n y a ~ a q ~ -  
O H H O ~  H t Q e l l H O C T b D  KOHCTPfllJU)I. 

OT n p a B U n b H O r 0  pf3neHHR ~ T O A  3tlJprlH 3aBHCHT ycnex pa6om no w- 
DaBJIeHUD K a r I e c T n o u  C T P O H T ~ J I ~ C T B ~  H no BKOHOHWH M a T e p n a n o B  - 6 e ~ 0 ~ a  

3 3 0 6 e ~ o n a ,  o h e ~  ~ e n p e p t m ~ o  y s e n u s ~ s a e ~ c ~  H K KOHW 

W ~ T O ~  n r i ~ u n e ~ ~ n  r o ~ o n o  250 u ~ m . ~ ~ .  
? O ~ X O ~ O C T ~  o6ec POWOCTM tl H ~ ~ ~ ~ O C T W  P ~ C U ~ T H ~ I X  xaparc- 

~ c p n ~  MK 6 e ~ 0 ~ a  n p m e ~  p H r n e m m  IRM 

8 0 3 H U K a e T  B CBR3H C ITpl Y q a P T H 3 0 1  

C p e a C T B  H Y C J I O B ~  UCnH' CBRSH C IU- 

HOCTbQ HlmpffXeHHbtX C O C ' L V ~ F ~ ~  mvonrrnawqrAn rlpn n b m T B H H H  Cluraa4ua. no- 
B T O M ~  cepbea~oe m u u a . i i H e  ~ o m o  6 m b  y A e n e H o  p a 3 p a 6 0 ~ K e  p a a n n m b m  

MeTOAOJIOI'HUeCKHX a C n e K T 0 B  no J J H n @ ~ K f l ~ ~  CpeACTB H C ~ O C O ~ O B  H a F p p e -  

c H e o r n o a  

a pmmw 
K ~ K  crep . c.c,,.r,.,-,,. 

HHFI H n3uepem~ ~ ~ @ p l q w f i  6 e ~ o ~ a  H y c n m ,  a TaICIK.3 no C T a T H C T H s e c -  

~ o t t  0 6 p a d o ~ w e  3 K c n e p U M ~ H T a f i b H b n r  n a ~ ~ b m  m K p H T e p n e B  ax oqenpw. 
O ~ H M  ~3 n e p B o c T e n e H H w  ~ C I I O B H ~ ~  n p ~  3TOY J iBnReTcH B m o m e H n e  no- 

nome~na nn.3. I n 3.2 H a c T o m x  Pe~o~emauni!. K a c a r n q m x c n  H pm- 
M e p a  OllLJTHblX 0 6 p a 3 ~ 0 B ,  AOnyCKOB H a  UX OTKJIOHeHHR, H a  OTKJIOHBHHR no 
H e n n o c K o c m o c T n  o n o p H M x  rptuieR a ~ e n p m o n n H e ~ o c ~ n  pe6ep ( n e p e ~ o c ) .  

He M e H e e  a- ycaoexeu R a J w e T c s i  B m o m i e H a e  nonome~ntl 11.4.3 
H a c T o r r n y l x  P e ~ o ~ e ~ a q n t i  no o ~ ~ c I I ~ ~ I ~ H H I J  B o6pa3qe B H a r r p a a n e H n s  CK8THFI 

y c ~ ~ ~ H t \ ,  ~ J I U ~ K K X  K o p , ~ ~ p m u y  H a n p m e m i o M y  C O C T O R H ~  (c~nme~ne  KOH- 

q e H T p q S i L i  H ~ I I ~ F I X ~ H U ~ ~  H TpeHHR no OnOpHaw Fprulrrul B U e C T a X  KOHTaKTa  

odpasqa c o n o p H m m  n m T a w i  H a r p y l n a D n l e r o  y c T p o R c ~ s a )  nyTm ncnonbso- 
B ~ H H R  pa3nnmn cnoco6oa, B TOM wcne nporcnwor u s  2 3  c n o e B  uemy- 
a o n A a  co c u a 3 ~ c l  HX n o B e p m o c m i  T e x i i n u e c K m  B 8 3 e m o u  HJIH C O J I ~ O J I O M .  

npn 3TOM, n o c K o r b K y  n p n ~ ~ u e ~ ~ a r r  npowoc~b RPf a s N i e T c f f  OCHOBHhM n o r t a -  

a a T e a e u  c o n p o m s n e H H l i  6 e ~ o ~ a  cararn~, ~ ~ U H F I T ~  aa OCHOBY npn p a c v e T e  

~ o ~ c ~ p y ~ q n f i ,  ee obecnesmne nemr B o c H o a e  y c n o B n s t  (I). 
Pmc.35,a n p e A c T a a a R e T  co6oR TH~MYHM ~ ~ L I @ I K  a a ~ n c m o c ~ u  M e m y  

c p e ~ e n  K ~ ~ H K O B O ~ ~  ~ ~ W O C T ~ K J  6 e ~ o ~ a  R no rOCT 10180-78 n ero c o w -  
THBneHneM c m m  R, = Ref , onpenenem H a  o c H o s e  ncnar~amR morm 
cepd 0 6 p a 3 q o B  B COOTBeTCTBHH C n.4.3 HaCTOHl4UX P ~ K o M ~ w ~ I J U ~ ~ .  3 T a  

3aBHCHMOCTb MOXeT 6 H T b  BiJp811[eHa ( P o ~ M Y J I o ~ ~  

R ,  = ( 0 . 8 0  - 0 ,  001 - R )  * R  , (48) 

me senxuma K:, = R / R ,  , T.e. no 3 H a P e H H D  6me~a K R O ~ @ I H J J H ~ H T Y  

npaeuemoti n p 0 w O C T U .  

DFI 06ecneuemn  manor^-wux ycno~nR n p ~  P a C T m e H U H  (CBQ~OJ&HO~O 

pamouepsioro p a c m u p e m J i  B nonepewou H a n p a B n e H H n  y xpm o6pa3qa) H e -  

o~xo,QUMO C O ~ J I D A ~ T ~  nOlOXeHUR n.4.4 HaCTOE&UX P ~ K O U ~ H P , ~ ~ ~ .  

He H e H e e  B- l i a n R e T c a  n o n o m e H u e  11.7.14, Kacaron(eec8 n p o a e p r t s  

T O W O C T H  nOJIYqeHHHX XapWCTePHCTHK ~ B T O H B  C IIOhlOQbD CTaTUCTHYeCKUX 

ueTo ,qoe .  M n p H  O~,HOOCHHX H npa H e o m o o c m  UCJIHT~HHRX 6b~11n nonyqem 
n p m e p H o  O W H c u t o s r r e  o T r o r o H e H n n  no n p o w o c T n  6 e ~ o ~ a :  QH netlc~euu 
TOnbKO C M M q  H L I ~ ~ R R ~ H H ~ ~  K O ~ @ U ~ ~ H T  B a P H a H  H e  npeB?4UlaeT~8%, 

npH A ~ ~ ~ C T B H H  XOTR 6~ O,JJ,HOrO paCTRI'HBaMI(el'0 HanpffmeHHFi * Ia. H a  pHC. 

35,6 B w a r l e c T n e  npmepa aana m n a m a R  r H c l o r p a M M a  u a c T o T n  C O ~ ~ T A B -  

n e H u R  6 e ~ 0 ~ a  cxa~m, nonyvetinm npn H C ~ I H T ~ H ~  28 o6pa3qoe, ~ o ~ o p a s i  

a cpemeu c o o T e e T c T s y e T  ~ o p a n b ~ o w y  a a x o H y  p a c n p e A e a e l i u R  (cpewee 
3 H a s e H a e  6; H ero c p e p , H e K s w a T n r l e c K o e  o T x n o H e H H e  s n p H s e p e m  B 

T a 6 n . 3 ) .  
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