


v. MlI<1>OPMAU,MOHHhl E Cl1CTEMhl, 
MATEMATH4ECKOEMO~EAMPOBAHME 

tI C l<tCT EMbl ABTOMAT113AlJ,Hl1 

Y)lK 674.047 

Bnanu smp HIIKonaCBII'! Tnyxux , 

,u01U OP TeXHl1 yeCKI1 X nay x, npotpeccop 

Haram.n Fparopi.eana KpacHIOK, 

acuu parrnca 

kra sno cznamya@ lisLru 

CWIKI11 -n emepuypZCKClJI eocyoapcmeeuuan 

necomexnuuectcast Cl!WOe..wu» 

PA3 PAliOT KA AJl r O P I1 T MA KOMllblOT EPHOM IlPOfPAMMbl 

IIPO f H0 3 I1 PO BAH I151 KA4ECTBA CYWKH IlHJlOMATEPI1A.JlOB 

Ycyu nca, Jl.OCKa, xopotin enuc, paCTpCCKIIBaIlI1C, KaLICCTIlO, nporuoaupueauae. 

Sh r inka gc, board , warping, riftin g, quality, prcdicting. 

Bn enenne. KpIH Cpl1eM ,lJ,Jl5l BhI60pa MeCTOn On O)\(CHlt51 n anouarepuanon 

aa cxesic pac rmnos kn nnno uo-uu uca (p uc . 1) 5l0n51eTC51 Il X co npor unnaecrocrs 

npenor apauiea nro nonepexuoro xopo finenns npu nocnenyro ureii CYllJKC. :)TOT 

«p u r cp n ii x ap axr ep naye r BeJlHYt1HY BHyT p eHHltX Han p 51 )\(eHHii B n l1n OMaTCpH ­

arrax , 00 3I lHK aIOU.\I1 X n pn cyunce, B nt1JlOMaTepl1 an ax, t1MelOU.\HX 60n ce BbICO­

xyro co n p0T11Bn 5leMOCTh n pe nornpauiemno xopofinen u a, 3al\l eTHO n snue OCTa­

roxuue uanpaaceuun, BblCOKa o n aCHOCTb nnacr es o r o pa cTpeCKUBaHIt5l . 

Y Tal01X ,lJ,OCOK caMOC 6 0n bwoc n on epe-mo e «op oon enn e, a raroxe cavan 

60Jl bW aH pas ao crr, Me)K,IJ,y Iwp0 6n eHI1CM BHyTp eI'lHcH 11 Hap Y)\(HOH nnacr eii, 
'-ITO cjJaKTI1 '-1eCKI1 5l0n51eTC51 nononm rrens nst« npuny cxou npn Mex aIH I '-IeCKOII 

06pa6 0TKC. 
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PIIC 1. PaC'ICTII3a CXCM 

.. r I1\1. eToil llKa IICC!ll'l~O ll allllll . nam 

xo po finen n x 5lBn 51eTC51 HeOL\fIH3KOBa51 y(
I 

eM 3TOMy 5lBn51eTC51 HaITlIYHC MIIOl!HtTC 

Kop06ne IH151 nocku, npenCTaBD5IIOWe' 

ycymrcn nnacr eii [1]: 

p == 4 R"t, WEo(1 
K 38 

rne R - n OJlOBlIfJa TOn WI1HbI n OCKI1 ; 1 
CpCn Ht1C 3H3y em l 51 K03 rpejJt1UHCHTOB YC) 

cp ezmero cn ox ; PA' - nCJlIFIJ1Ha cunu K ( 

(1) aaaa cirr TaK)KC II OT Mon yn5l ynpyroc 
Fa norern-recrcaa CB5l1b K03q)cPIlUH 

rrp ennoscenuaa nporp. D.H. Y r on CBhIM [ 

t1CCnC,IJ,OB3I It15l X [3] B BH,IJ,e 

K,E, == K,. 

n 0100Jll1Jla yCTaHOB flTb xa paxrep 111MeII 

K, == K, cos 
1e+K,s 

II i\I0,lJ,yn 51 y npyrocrn no WHpHHe nJlaCTI 

I cos 
48 sin

4 8 
- == - - +-- ­
E, E, E, 

<t>opMYJla (3) OTn Hy acrC5I OT H3IlC( 

OToeTCTBeHHoro 1a nOHOJleHlIC yrnonux 
CH, 0 oco fi en n ocrn, 0 6pyCKOBhIX nnnor 



eM 3TOM y 5lBJlHe TC51 HUJIll'lHC MflO)l( llTeJlSl B cPopMyJl e AJl5l o n p en en e n na CHJlbl 

Ko po6JleHWI nocic u, rrpencraarmrouiero C06011 PU3HOCTb K03(j)( jlflUHCHTOB 

YCYWKH nnacrcii [1]: 
//105/ 

P - 4R"t,WEo (1+ r~t,W)(K - K ) ( 1) 
K - 38 I-' 1 I ' 

rne R - 1l0JlOBHH a TOJl UJ,HHbl n OCKH ; B - urapnna Ce'l eIlH51 n OCKH; K 1 , K2 ­
Ibl cpennue 3Ha ' Ie H liSi K03(pepIiUIiCIITOB YCY W KH nnacr eti: Eo - Mon YJlb ynpy rocr n 
lOB cpe nuero CJTOll ; PK - BeJlH'IHH a CHJlbl Ko p 06J1eH H51 B COOTBe TCTBlH1 C qJOpMyJlOH 

(1) 3a BHCIlT TaK)I(e II OT MO,ny JlSI y npyrocru, 

IIIle . f nno r ertt-recxaa CB513 b K0 3cPepHUHeliTa YCY W KIl C Mon yJTeM ynpyrocrn, 
npennoacea naa nporp. I).H. Yronessm [2] II nonr nepxneuuas B r eoperu-recs nx 
II CCJlenOBaHIi 51 X [3] B a nne 

anoa K,.E, =K,E, =K,E", (2) 

OCTb n 03 BOJlHJla yCTa HoBIITb xapaxrep 113MeHeml ll K0 3q)(!JllUHeHTU Y CY WK H 

)TOT K -K 
'cpu­ K, =K,.cos2e+K,sin2 e ,. ' sin2e (3)

2 
bICO­

Ii M o n YJl5l ynpyr o c TH no LUHpHH e nJlaCTH A OCKH [4] 
) CTa·
 

IHl lil. 1 cos''B sin4 8 3-0. 2 
. 28 2 8
 

- = - -+--+- - - SIl1 ' COS . (4) 
auas E , E,. E, E, 

:TeH, 
cDopMy Jla (3) orrm-ra ercn OT mnecruori HaJTH'IH eM 'rpet t.ero cnaraenoro, 

C{<OH 
OTBeTCTBemrOrO 33 nOSlBJleHHe y r JT OBbl X n ecPo p M a UHll YCY W KIl, np05lBJTlI1OUJ,H X­

C5I, B oc06eHHOCTH, B fipy cxoesrx TIf IJlOM aTe p HaJTa x . IT o 3TOH npu-un re M eTo,nli ­
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Pil e I. Pac-rer naa CXeMa c e- re u us 11 I1JlOB0 4H IIKa 
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i\ICTOlI. HI\:a nccn enoeaun it. fJl3BHOlt npli'IHIIOI1 n051BJl eHIUI non epe-moro 
KOp06J1CHI1 51 S1BJl 51CTClI HeO ,nHH3KOB351 ycy unca nnacr eii ,nOCKH. IT o ,nT Be p )l( )lCH H­
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---~---

rca rrpOrH0 3l1pOBaHII5I xa-recrna CYWKI1 rrl1J10M aTepl1aJJoB AOJl)l(Ha OCHOBbIl3aTbC>J 

aa I1CrrOJl b 30Ba HI1l1 3aBI1CI1MOCTI1 (3) . 
Ha pH C. 2 1130 6pa)KeHbI rparj:>I1 KI1 113M eI -IeHI1i1 pa3HOCTl1 KO)(p(pI1Ul1eH TOB 

y CYW I<l1 n o unrpuae Hapy)l(H o H 11 nayrp eirneii nna creii (ua npnerepe COCHO BbIX 

A OCOK TOJlUUIII OH 30 M M) B 3a Bl1Cl1M OCTlt 01' OOJlO)l(eHI1 i1 A OCKI1 na cxe ve pac­

xpoa fipeaua. H a ncex rparpmcax pasnocrt, Ko)rp(lmul1eHTOB YCYWK II no umpnae 
AOCK I1 nocrnraer nanfionsurero 3I-IayeHlf 51 OpH HeKoTopLI X 3Ha ye HlI51X KOOP L\H­

aart.i uapyxcrroii rrJlaCTI1, «cropaa M O)[( eT 6b[1'b L\OCTa1'OYHO npocro naiinena 

MaTeMaTl1yeCl<l1 C I1CnOJlb30BalII1CM cnenyrourea <PYHKUI1H: 

8 = K,x 
2 + (K, - K,)xb, + K,bi K,x 2 + (K, - K, )xb1 + KA2 

(5) 
x2 +b; x 2 + bl

2 

P C3YJl bTaH[ axcnepneaea r anbHb!X lICCJlCL\OB aHI1H [1J CBHAC1'CJlb CTB yroT 

o TOM , YT O xap a KTCp H3MeHeIll1>J p a3HO CTII K03rprpl1Ul1eHTOB YCY W KH nnacreii 11 

cnnu «opooneuna OL\lIIlaKOB. 

-.. 

120 140 10060 80 
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O .O~ 1-+--+-",k+-+-4--+­ ,--+--+-f-+--+-+--1 

0.(17I---+--'lf-+ -I---f"o.::-I--+ - I--+--'I--+ ---!I--+ --'I---I 

.o,o11--+-!-+­ !-+ -!--I--1--I--I--I-­ I--I-­ I--1 

I 

KOOpJ111H aT:1TO\'!I(H Ha lI JlaCTiI 1 OCKH MI\ I 

PIIC. 2. I1 3McHeHYI e pa3H OCTlI K0 3<PrPYllIYleHTOB YCYUIK YI n JlUCTeH 1\OCOI(
 

II pYi pa3J1WIHbI X sua-ren us x «oopnauar nJl aCTCI1 b2 / bi:
 

I -- 50/2 0; 2 - 40 / 10; 3 - 60/30 ; 4 - 80/50; 5 - 120/90 ; 6 - 180/150
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TaKHM 06pa30M, MO)l(H O 6YACT Hat 

pHaJlOB (urnpnua H ronunma CeLJ CHHlI , 

c onpOTHBJI5IeMOCTblO npcAOTBpaIllCH1I10 

LJaT! , TaKI1C nl1J10MaTCp IIaJlbI B cxesry pac 

fpaHHuaMI1 30H b1 p a'3MCpH bIX napau 
2 C 0pAI1HaTaMH, paBllbIMH op AHHaTC TOY 

) (pqm U l1e HTOB YCYWKII nnacreii (puc. B) 

paJJJleJlbHOH OCI1 X c OpAI1IJaTOH TOYKII m 
xapaxrepa ayrouian rax ue nunouarepna 
KOTOpb[C HC)KeJla TeJlbIIO I3I(J] IOy aTb B c xc 

li\eHI1i1 noreps cyxnx nnnouarepnanosH 

f~ [) 

~ 
:I: 
OJ 

~ 
tx 
:;: ~ ;~ ~2
 '"'t:r i:-o:
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c. t 8 

u ~g
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KOOP;:UIlJaT<I 

P II C. 3. Cxeua .aJlll onpe.icncuns pa3'" 

C uaufionsi uef co npOTlJBJllIeMOCTI 

llJl5! OnpeA eJl CH1I5I a6 CUl1CCbr TOLJKI 

n p OH 3B OL\H)'1O <PYHKlIIIII 8(x) I I rrp u panr 

HH51 C I1CnOJlb30Ba IHl eM ypa s u en n s (5) 11 

2 
d 8(x ) =K, [ 2bi ('/+b~)~ 

dx' (r' 
:: 2 2 2xb2(x +b2 ) +4xb2 (1+ , ,

(x: +b;) 
2 22b ( X 

2 + b ) 2 -8~~ :
1 1 

2(x 2 +h I ) 

2 22xbl ( X + b1 )2 +4xbl ( ·1 
2

(x
2 + b1 : 



ua ar sca T aKI1M 06pa30M , MO)f(H O 6y.ueT HaHnl paar-repn sie napaverpu mIJlOMaTe­

pHaJl OB (um pnua 11 TOJlLUI1Ha ce- ren na , xoopna naru nJlaCTCfI ) C Hal160JlbWCH 

UHeIITOB conp orn anaewocr sro npenor npaurena ro Kop06J1 eI-IH1l n p H cynrxe H He BKJlIO­

lCHOBbl X 43Th TaK I1e rr HJlOMa TepHaJJbI B cxeuy pacxpos 6 peBe H. 

:Me pac­ rpaHlll.J,aMH 30Ilbl pasvepm.r x napauerpos .uOCOK MO)f(H O In6p3Tb T04KI1 0 U 

umpaae 2 C 0 p ,LUIHaTaM H, p aBIIbIMI1 Op,/HIH aTe TO'IKH nepern oa 0 a a rp arpus e pa3HOCTlI KO­

)CpepHUHeHTo B YCYWKH nnacreti (P HC. 3). TaKHM 06p330M, rrp llMoH JlmIHeH, na­KOOP!lH ­
paJJJl eJl bHOH OCI1 X c 0 pL\HHaTOH T04 KI1 nepernfia, or cexacr cs qUCTb rparpnxa <S(x), lIaf1!leH a 
xa paicre pnsyrouias r axue n UJlOMUTepHaJJbI C Il3H 60JlbWei:j CHJlOH l<op 0 6 J1 eHI1ll , 

xor cpsre He )KeJlaT eJlbHO BKJI!04UTb B cxeny pa CmIJlOBK~1 6 peBII3 C uensio COKp U­

LUeH Hll rroTepb cyxrrx rrHJlOMaTepHaJJOB H3-3a Ko p06J1eHHll ~I pacrpecxnaarrus . 
(5) 
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PIIC. 3. Cxesra Ltfl l! onp eaeneuus pa3MepH bi x napa u erpon nunosrarepuanon 
C H31160n blu eii COnpOTI1BJT ll eMOCTbIO npcaornpaiucruuo «o po fi n enu» 

,QJlll onpezren eaas aocunccu T04KH nepern fia 0 (puc. 3) lTaXOL\HM BTOp yIO 

npOH3BOL\HYIO cpy!lKUHlI <S(x) II npupaBHHBaeM ee K n ymo. B p e3 YJlbTaTe p eure­

Hll ll C UCrrOJlb30 BallHeM y p aa aen ns (5) U npeo fipaaoaanaii non y-nr« : 

2 2 2b 2

I 
I d o(x ) = K [ 2b;(X + b; )2 -8x ;(x + b~ ) (a 2 - 1) + 

dx' (x2+b;)4 f 

2 2)(X22xb2(X + b;)2 + 4x b2(b; _X + b; ) ( 2 I) + a - ­
(x 2 + b~) 4 

2 2 2 2b2 2 2) (6) 
_ 2b1 (X + b1 ) 2 - 8x 1 ( X + b1 (a 2 - 1) ­

) 1( (.12 + b ) 4 

2 2) 
1

2 2 2
_ 2xbl ( X + bI 2+ 4xbl(

2

X +bi )(b, _ x ) (a 2 -I)].
2(.12 + b ) 4 I 
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I 

A Jlre6p3114eCK o e ypannenne LlJlll aaxoxcneaua 36cIUl CCbl TO'I K II nepernfia 
H MeeT [HIll : 

Haiinean oe 3lI3 4 e lI l l C Xo 113 y p 3 13HC IHlll (7) n OLlCT a 13J1 11e M 13 (\JoP ~ I YJl Y (5) II 

13b14 1ICJllleM 8(xo): 

K rx~ + (K, - K,)xob, + K,b,1 
(8) 

x~ + b,2 

Aficunccy TO 'IK ll 2 ( p IIC . 3) H3 XO)lUM , p e W 3 11 ypasueuue (8) C yverou 
naiinennoro 8(xo). 

Hx ypasaenna (7) cneziyer , lITO aficun cca TO'lKll nepernfia Xo He 3a BllCI lT OT 

noponu LlpC Be CIJHbl II OT BJl3)/{HOCTH LlOCOK . Ha :n OM OCHOBa HIHl MO)/{1l0 ripen­
auncrt., 4 TO I I Y BTOPOH T0 4Kll aficuucca 6YLleT O)],IlH3KOBOIi B cnysae JIlo60H 

noponu H BJla)/{HOCTIl. 

T 3 KHM 0 6 p 33 0 M, peuieuns (7) II (8) aanstorca YHlm e pC3J1 b HbIM ll, T . e . npn­
Melll l M blMIl LlJlJl JIlo60 11 nopozru npeuccnuu II He 33 13 I ICilT OT Brr a)/{UOCTIl nIInO ­

MaTep U3 J10B. 

Bee LlOC!W W IlPIIHOII B12 MellbilJlle Xo II 6 0 JlbWUe );2 I I M e lOT H1I3K Y l0 CO­

npOTlIl3J1ile MOCTb npeLlOT Bp 3 m eHHIO l<op06J1 eH UJl . 

h. ] Ol la p a" Ml: [JOIl ; IOCOK 

C 1I"I IOnJlhllld i cuno ii
 
Kopo6:l e HII R
 -------""­.i->: 

x" 

, .. 

2 

o lll n pn rra 1j()~ 'O I 

PIIC. 4. ,l],113rpaMM3 ,llJlll onpencneans pasu epoa !lOC OI( 

C Ha fl 6 0 Jlb W e n con pOn I BIJHe~ I O CTb Kl npenoru pauie-uuo Ko p o6J1CII I I1I 
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L!.OCKH unrpnnoii Xo s B12 ~ X1 

TeJlb HO, TaK K3K OHII npn cyurxe MOr'] 

JleHH51 , nnacr esux 'rpeunm II O CTaTO q ~ 

<popMa LlOCOI( C p33MepOM n o 

TIpeLloTBpaIIICl lH e Kopo6J1eHIIlI T3 KliX 

LlO n OJlH II Te rrbHoe P3CTlIfllB3 lDIIIee Ha l 

aro nanp ax eaue 6YLleT MCHbwe B To 

llMel()IIIllMH H3U 6 0 JlbWYI 0 conporaam 
<POPM3 ceseuns LlOCOK C p33M epol 

npensrnyureti (puc. 5, 6), XOTll cana 
OLlUHa KOB3 . 

0) 

6) 

PIIC. 5. C!>o p Ma CC' ICHIt ~ n OCOK 

CIlJlOn, npItDo* cH HOA IU 
6 - npu 4acn l ' IHOM npe 

Ecmr LlOCKa 13bICYWHB3CTCJl B 1UTal 
utero M3Tepu3rr3 nepenaercs xepes np 

ar oii u 3rpY3Kll, xopofine nne JlTl60 pear 

Torna epOPl\I3 ce-ienu a LlOCOK 6YLleT m 
TIPH nOJlHOM npenor upauienun 

nnocxoii, a suyrpennna npnooperaer 
lIOCHI B cepeznrne nnacrn II sa KPO~IK, 

n OC: I ~ YCT<lII OI3JlelllIJl orrruaansu 

" IH)}! \lp C:lllla I II) usuuc onu canuoli 



)lOCKH WHpHHOH X o :s; B / 2 :s; X 2 BKJIlOl.JaTb B cxesry p aCDl1JIOBKH neacerra ­

TCJIbI-lO , TaK KaK OHH npn CYW KC MorYT non naun, cnoe Kal.JeCTBO H3 -3 a Kop 06­

JICIIl1ll , nJIaCTCllbIX rpcuma 11 OCTaTOl.JHbIX Ha nplllKeHHH. 

<DopMa )lOCOK C p33MCpOM ITO umpane B :s; Xo HMC CT BI1)l (pHC . 5, a). 

I1 PC)lo Tll p a ll\CHHC Kop06JICHHll T3KHX )lOCOK n p n cyunce 06ll3aTeJIbHO Bbl30BeT 

)lOllOJI HHTCJIbHOC p3cnrnm310U(CC uanpaxeuae H3 H3pYlKHOH n JIa CTH. O)lH3KO 

sro 113npll lKcHHC 6 y)lCT MCHb W C B T3KHX )lOCK3 X no cpaBHcHH IO C )lOCK3MH, 

HMCJOW HMH HaH60JIbwyJO con pOTl1BJIllCMOCTb npenorspauremuo Kop06JIeHHll . 

<DopMa CCl.JeHHll )lOCOK C pasvepon n o uin p nue B > X2 6y)lCT OTJIHl.JaTbCll 01' 

npenu nyuiea (pHC. 5, 6) , XOTll CHJI3 xopooneu as )lOCOK n p n B = X o H B = X2 

0 )lJlH3KOBa . 

a) 

6) 

Puc. 5. et>OPM3 CC'ICHI111 nOCOK npn npCnOTBp3meHI1 11 Kopo6neHI1 11
 

cnno ii , npn rroxcenaoii H3 KpOMK3X: a - npu nornroa,
 
6 - npu 'IaCTI1 4HOM npcnOTBp3meHI1H Kopo6nCHI111
 

Ecna )lO CK3 eucyinasaerca B urrafiene, n a rpy s x a na HCC 01' aeca BbIWCJlClKa­

utero MaTcpmUIa nepenaer cs l.JCpC3 npoxnanxy H, B 3aBHCHMOCTH 01' BCJIHl.JHllbl 

3TOH Harpy3KI1, xoporinenne Jl1I60 pearnnyercx l.JaCn~HO, JIH60 HC norrycxaercs . 

Torna cPopMa cexenna )lOCOK 6y)leT HMCTb cJIc)ly JOm HH BH)l (pIIC . 6). 
I1pH I10JlHOM n p C)lOTBpawCHI1H Kopo6J1CIHlll napyzenaa n Jl3CTb OCTaeTCll 

I1JIOCKOH, a BHYTPCHHllll n p nofiperaer BblI1yKJIyJO cPOpMy m-33 p33HOTOJIwHH­

HOCTI1 B CCp C)lIllIC nJIaCTI1 11 ua «poencax. 

Iloc.ic YCTaI IOl>JICfH1ll orrraaansuoro pacnono.eeaaa )lO COK u a CXCMC pac­

1\11( \>1 11 11 c' BII ,1 u o B L. IUJCOmrCaHHoH MCTO)lHKC J-JC06XO)lHMO n poaeprrrs ee 
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· ----

a) q 

6) 

Puc. 6. <tJopMa Ce4eHH5I n OCOK npu cyuuce B urrafiene: 
a - npn nOJIHOM, 6 - n pH 4a CTH4HOM npeziotnpauiennu 

«opofineuus 

no MaKC fl MaJlbHOH BCnH'HIHC nonepe-ra oro so potinenna , n o p a3J10TOflUUIHHO­

CTH H n o noreps« H3- 3a Kop06flCHHlI Hapy )KH OIi H BHy TpCII HCH nnacreii npu 
MCXaH HtI CCKOIi 06pa6oTKc. 

B nepsov cnysae Hco6xonHMo aocnonsaoaar sca epOp MyflOH (3): 

fK2 = (1 - (9)MVK,) ~a~ + b~ {cos 1- .6.WK, arctg5.. -cos(arctg5..J},
l -.6. WK, b2 b2 

rne f KI , f K2 - BCflH4HHa [Wp06n CHHlI BHyTpCHHCH H Hapy)KHOIi nnacreii; 6.W ­
CHH)KCHlIC Bfla)f(HOCTH npeaecaa si HH)KC npenerra rarpocxonuvnocrn, %; K" K,­
K03epepH UHCHTbl YCYWKH B panaansnosr H TaHrCHU HaJlh HOM nanpannennnx. 

Il ony-rennoe 3Ha4CHHC in Hco6xonHMO cpasmrr s C nonycxae asia xopofi ­
fleHHeM no cranztapry B COOTBCTCTBHH C COpTOM n Hn OMaTep HaJl OB. B cny-rae 
npCBLTWCHHlI Kop06nCHHlI Han CTaHnapTHhIM npenenora He06xonHMO B03Bpa­

THTbClI BHOBb K noncxy 60flCC OnTHMaITbHO rO p a3MCll.lCHHlI nOCK fI na cxeue 
pacxpos n HflOBOYLHI Ka . 

TaKHM 06pa30M, npn COCTaBflCHHH CXCMb l pacnanos tcn apasaan HflH C 6py­

COSKoli ua omn: 6pyc C HcnOflb30Ba H HCM BbI 6paHHoro BblWC Kp HTCpHlI B HCKO­

ropoii cpen ueti 4aCTH Hy)KHO fiyzter BblTIHJ1llI3aTb nOCKH n o npyroti CXCMe B OT­

fl ll'mC OT BLI6paHHOH n cpBOHa 4 aJ1 bH O. Hanpnuep, npu pacnnnoe xe Bpa3BaJI 

( p uc . 7) nOCKlI B o nacnoii 30HC 2X2 npa n o cnen y rome ti CywKC n OIl1l311TCBOC Ka­

YCCTBO H3- 3a nnac r e s oro pacrpectorsaaaa H xopofinea aa . Bee .nOCKlI , pacno­

JlO)KCH llbJC B 30f fC, pa3MepbI xoropoii MO)KHO onpenernrrs n o n p en n ar ae v o ti 

HaM H MCTO.nHKC, I1Y)f(H O 6y.nCT p acna mrn., aanpasrep, n ono n av (pHC . 7, 6). 
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a) 

"Hc. 7 . P acn Hn OBKa 6peB 

c nOCnenYKllUHM pacxpoea 

Ilpn pacnuncsse C 6 pyCOBKOH sa 
COBaTL C pa3MCpOM onacaoii 30Hb l. T I 

pasvepa 2\:2 onacuoii 30 Hbl. Ilpa pacrm 
30llbl rarose 6yncT n O,lUlCp)KCHa pac 
nOfl)K1136blTb pacnarreua na 6pyCKH flH( 

It) lx , 
I I , 

I 
..... -

P HC. 8. Cxeua paCn HJlOB 

6 - C 6pyCOBK0l1 H P 

l~JJ lI cpaaue aaa p a3flHYHbl X sa pn 
nnnossa BbITIOflHlICTClI STOpa51 rtpom 

H3-3a p a3H OTon ilUlll HOCTH nOCOK. 

Pa3HOTOflU\lIIlIlOCTb .nOCOK CCTb pa 
BHyTpCHIICM H Hapy)f(HOIi nJIaCTeH. Ilor 

p =fKI 
P 

Pacxon cyxoii npesecansr B CTp 

CKOM 06pa60TKc B OTHOCHTCflbHbIX BC! 

D _ fn 
' j- ­

I 
I 



a) 6) lx , 

Puc. 7. PaCflHJlOBKa fipeeea: a - sp aaaan ; 6 - apaasan 

C nOCJlCAYfO WHM pacxpoev u errrparrsu ux AOCOK no nonau 

Il pa paCn l1J1 0BKe C 6 p yCOB KOH ua O,[lI1H 6py c TOJIllJ,I1Hy 6 p yca Hy' )f(HO c o r na­

COBaTb C p aJ MCp OM onacnoii 30HbJ. TOJIuUlHa 6pyca HC nOJl)f(Ha 6blTb MCHblllC 

pasnepa 2x2 o naCHOH 30llbl. ITP I1 paCmlJIOBKC 6 p yca 'JaCTb ,[lOCOK 113 UeHTpaJIbHOH 

30 Hbl TaJOKC 6yneT nonsepxeaa p aCTpCCI(J1Ba ll l1lO 11 Ko p 06JICHHIO. 3Ta 30 Ha 

nOJI )f(Ha 6bITb pacnunena ua 6pyCKH Jl1160 ua nOCIGI, KaI< noxasauo ua pHC. 8, 6. 

1110­ (() 2.1: ., 6)
 
npH I'''~''-I
 

II 
I" "'­

) t(9) 

w­ ­

-, 
""" 

')
IJ 

-
K,- Pu c. 8. Cxcua paCn HJlOI:lKlI 6peBell : a - C 6PYCOBKOH; 

6 - C 6 PYCOBKOH H pacxpoeu onacaoii 30 HbI 

p06­
)lJlSl cpasaeaua P aJ JIl14 H bI X BapuaHTOB p a3 MellJ,CH H SI nOCOK na CXCMC p ac­y'Jac 

n l1JIOBKl1 BbInOJIHSlCTCSI sr opaa npoaepxa, ystrrstaarotuan nOTCpl1 ,[lPCBC CI1HbJmpa­
H3-3a p a3Ho TOJIlllHH HOCTl1 n OCOI<. CMC 

P a3110TOJIlllHHHOCTb nOCOK ecr s paJHOCTb MC)lc.uy nonepexau« Kop06JICHHCM 

BHyTpCHIICli H Hapy)KHOH nJIaCTeH. IT OTcpH B CTPY'A<:Ky H3- 3a PaJ HOTOJIllJ,HHH OCTl 1: 6py­
ICKO­ r, =j~l- j~ 2 100%. (10)
B 01­ S 
[38M Pac xo zt CYXOH n p CBCCHI-IbI B cr pyxocy f13-3 a Kop06JICHU Sl npn MCXaHl1lfC­
C xa­

CKOH 06pa60TKe B OTHOCHTCJIbH[,IX BCJIWHlHaX COCTaB5IT 
cno­
:MOI1 P. = j~ 2 +j~ 1 100 %. ( 11) 
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B bI 6I1paCTCSI , B IJTOrC, n ap n a a r OnTlIMaJJb HOH CXCMbl paCn l1J10BK lI COr JlaCHO 

Bbl6 paHHoMy Kp lnCp TIIO 11 3 KOHOM W ICCKII Bbl rO.[(HbIH . 

P e3YJI b T a T bi IfCCJI e.[(OB aHlf fi . YpaBHcHl1S1 (5), (8) , (9) , ( 10), (1 1) cn y zcar 

OCHOBOH .[(JllI COCTaBJlCH IISI KOM nbKlTcpH blX npo rpau ra, KOTOp bl C zio rosn u B as­

TOMaTIIYCCKOM JlII60 .[(l1aJJorODOM PC)I(II M3 X o6CCnCYI1Tb n p o r H o 311pOBaHI1 C Ka­

4eCTBa cyuncn n1 IJ10MaTCp l1aJIOB . b JlOK- CXCMa npusenena H3 pile. 9. 

a; C -'0 H x, 

CpaBHeH ll c !K2 
I K2 >(KCTa". co cra unapr nsn r 

llJTH 0, I , 2 COpTOB 

Cpas uenue 

Bhl'I HCJT eHHe pa3HOTOJTWHHHOCTH
 
II nore phnpesecuusr
 

1l3-3a Kopo6JTeHHH
 

Bsrs or; ua MOHHTOp: 
ai , &1, br , illY 

nopolla,I K2, Pp , P" 

Pu c. 9. Bnox-cxeu a oporpaMMbl llJlil nporH03 HpO BaH H ~ 

Ka4eCTBa CYlllKI1 nanovarepuanoa 
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1. O CHOBOfr , CBSl3blBafOUlcH MClK,l1 

TOJlW I1HHOCTb .[(OCOK H c o npoTHBJlCl j 

yeYWKII II MO.[(YJlH ynpyr ocrn zipesecj 

2. A HH30TP o n H51 MOLlYJUI ynpyroc 

paenpCnCnCHI151 OCTaT04HblX HanpSI)f(CI ~ 

3. COCTa DJlCHHbln B 06UlcM al\}l 
n03BOJlHT npOrH0311pOBaTb Ka 4 CCTBO I 
xopotinemno. pa3HOTOnUlHHHoCTH 

II OCTaT04HbIM Ha npSl)l(CHHSlM B pesyn t 

I 
IJu6mlOr pa¢ 

I 
1. C OfW. ff0 6 , tt.s . BlHlll HHe HeKoTop! 

Hbl [T eKcT] / Il .B. COKonoB, B.H. I'nyx 

N2 3. - C. 8- 9. I 
2. YzoJl ea, S.H. ,L(ecjJopMan lBHOCTj 

[TeKcT] / D.H. Yrones, - M.: J1ecH . npoxt 
3. Fuyxux , S.H. AHf130TpOnHH npea 

CY UJI<I1 nHJlOMaTepHaJT OB [TeKcT] / B,H. f J 
I 

4, r JlYXIIX , S.H. A HH30TP0nJIHK03cjJ 
npeuec uuu nonepek BonOKOII [T CKC'1 

Ilerepdyprcxoii rocynapcraeunoii JTeCO'[1\ 
cnerJ1T A , 2005 . - C. 126-135, 

I 

P33pa60TaHbl MaTeMaTH'leCKHe MOl l 
I 

npeBeCIIHbJ npn nporuoaupoaaauu K a 4 e~ 

CTaBJleHHSI exer-t paCK pOH mmOBO'IHIIKa. ~ 

norrepe-moe «opofineuue, pa3HOTOnWHI\ 
upa CYWKe, aHH30Tp00I1i1 YCYWKH II MOl 

paapaoorars an ro pmst KOMnblOTepHoi1 I 

CYWKII nl1J10MaTCpflaJTOB, nony -reuusix 110 

The models takin g into consideratio 

ing quality forecasting at drawing up pia 
For basis are accepted, connected amOI1! 
ing board s, resistance to a buckl ing at dr 
of elast icity of wood. It has al lowed to d 
foreca sting of quality of drying of the sav 



BbIBO.llbl 

1. O CHOBOH, CBlI 3bJB3KllUCH MC)I(ny C0 6 0 H rrOrrCpCLJHOC «opofinenae, P 33HO­

r o nunnmocn, noc o« H co n p oru an c n u e £<op0 6ncIIHKl, lI Bn llCTCSI 3Hu30TporrHSI 

YCYIllKU 11 MO.llyn ll ynpyrocru n p CBCCI1Hbl. 

2. AI-IH30TPOllilll M0./lYn51 ynpyrocrn IlPOSlI3J151CT cc6 51 TaK)I(C H H3 X3p 3KTCp C 

p acnpen en euas OCT3T04 Hb]X aaupaacenaii s IlIInOM3TCPH3Jl3X B pesynsrare cyuucr . 
3. COC T3BJl eHHblH B 06mCM nnzre 3JlT'Op HTM KOMllbKlTCpH OH nporpasoasr 

rr03BOJIIH rrponJ03HpOB3Tb K3LJCCTBO Cy XHX rrHJlOM3TCPH3JlOB no nonepe-ntovy 

Kop06J1CHHKl , P33HOTOJllUI1HrrOCTH n oCOI<, IlJl 3CTcBOMy p 3CTp CCKHB 3Hl1Kl 

H OCT3T04HbiM H3rrpll )KCHHlIM 13 p e 3YJlbT3TC CYIllKH. 

l. C OKO.nOB, Il.B. BJll1 l1Hl1e HeKOTOpbJ X¢aKTOpOB aa CIlJlY Ko p06JJeHII1I npeaecu­
Hbl [TCKCT] I D.B. COKOJJOB, S.H. IJlYXIl X. - M.: .IJ:epeBo06p. npOM-CTb. - 1971. ­
N23 - C. 8- 9. 

2. YZOJlee, S.H .IJ:eqJOpM aTlIBHocTb npcBeCHHbJ 11 uanpsacenu a npa cyurxe 
[TCKCT] I E.H. Yrones . - M. : Ilecu. npOM-CTb, 1971. - 174 c. 

3. Fnyxux, B.H. AHI130TpOI1lI1l npesecnuu KaK diaicrop J\JIlI OOBbrweHHlI Ka4eCTB3 
CYW KH rIl1JJ OMaTepl1aJIOB [TeKCT] I S.H . Tnyxux. - CIT6.: Hsn-so CIT6IY, 2007. - j 63 c. 

4 . Fnyxux, S .H. AIIH30TPOI1lI 1l K0 3¢ (~IlUHeH'r 3 YCY WKIl I I OOCTOllHHblXynpyrocrn 
npenecauu non epek BonOKOH [TeKcT] I S .H. Tnyxux II Hasccrus CaHKT­
Flereptiyprcxoii rocynapcr uean oli necorexuu-recxoii 3KaneMIlH. - Burt, 176. - CD6.: 
CD6r JlTA, 2005. - C. 126-135. 

Paapafiorau u MaTeMaTll'JeCKI1C MOneJJlI, Y411TblB3l0W11e aHH30TponHIo CBOHCTB 
npesecuuu OpH npor uosupo aauuu Ka4CCTBa CYlllKI1 nunov ar cpuano a na CTanHH CO­
cra unenus cxeu pacxpos I1ImOBO'jH HKa. 3a OC HOBy npnuarsr CB1I3aH Hble Me)f(ny C060H 
norrepe-r aoe xopconeuue, pa3HOTOJIlllHHHOCTb nOCOK, COOpOTlIBJJCHHe Ko p06JJeHl1 10 
npn CY WKe, aH H30TPOnIl1l YCYlllKlI 11 MOnYJJ lI ynpyrocru npeBeCIIHbJ. 3 TO n03BOJ1I1n O 
paspariorar s aJI rOpl1TM KOMOblOTepHOH nporpasi jau nJJ lI nporuoanposaa us Ka4eCTB3 
CYWKIl nHJIOMaTepllaJIOB, nOJlY4eHHbi Xno onnoii H3 cxev pacxpos nllJlOBO'UIHKa. 

* * * 
The models taking into consideration wood properties anisotropy in lumber dry­

ing quality forecasting at drawing up plank timber cutting chats have been developed. 
For basis are accepted, connected among themselves, a cross-section buckling, warp­
ing boards , resistance to a buckling at drying, anisotropy of shrinkage and the module 
of elasticity of wood. It has allowed to develop algorithm of the software program for 
forecasting of quality of drying of the saw-timbers received on one of cutting schemes. 
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