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SJieilenTii ciH.ciTeuii· pacmHpeHMH ·coBpeueHHwt nyaiip:&KOBwt KpHorea-
• • .. •· .• i' 

amc KaMeP- pa6oTaJOT B THiteJiwc ycJioBHruc , ocSycioBJIElHHwt ·HiiaKot.t Teu-

nepaTypo~ pa6otieR Cpel(li ( ~ . 25°K ) , · CHJI:&H~~~~~ uarHHTH~H noiiH~~ , 

· co 3aa'llHTeJI:&aolt · aeol(aopoiaoc1i:&D H yti·~oi>e~if~~w-~l. B uoueaT p~cmHpe~ 
aHs),ltoxo~sii\H:iilt ltO I5Q 9 • ~;niDi pa6oTu B .aTHX yc.noi3~~ ~enec~o6p~aao 

• -' , ~ . ,• ' ', . '• : , . ; ·':, : '. :" '" '. .,·I .: ' , ,. . . : •, . ', ~ - ,· ~ 
npHU6H6HH6 U6T811JIH'Il6CKMX .T,Opoo6p83HIDC CHJI:&WOHOB .B. CMCT6U6. paCmHpe- · 

-. ~ . ~ .·_ : i, ; ~ :. ,• - . . . : • • . ' • . . -~' .. ": • . , ' ' ·, . ~ ·• ·" . ' 

HHH KaYepH, .'llTO U03B01IH6T ynpoCTHT:& KOHCTpyK~HJO KaMepii M yny'llWHT:& 

' ee i>a6oq:"e iapale!ep.!ti!:~JI,/1/. Eute do.nee · aa~it~~e~:&lible np~Huyute~T- .~. 
Ba . .ztaeT HCII~~I>aoBaaHe, :CHJI:&~o'aoB ~fa cTeKJionJ~ScTHKa •. B aToM. cl!y7 · . . . " . -~· .. ' . . ; ' . . ·' . 

qae ripaKTH'Il6CKH noXHOCTl>ll HCKnD'IlaeTCH B03HHKHOB6HH6 HHltY~MOHHwt 
• ·:· .:.- .• :. - ·,-:. • .·,." ,: • '. • ' ·,,. '. ·-~-- :· • • ,•"! .,/ ;_· .. • •. ' . • • .. • ' . 

H BHXp6Bwt TOKOB npH l(BI'Illt6HHH H6U6T8JIJ1H'Il6CKOI.t 060~0'IlKH'B UBrHHTHOU 
.\ ~ . ' •• ""'. . ·. ,. :' . • . .•. •'· : : ! . ' ' . . '; ~ .. ,.: • . ' .· ·": . ·. .. . ·~ . . : • . •. . . ' \ • . 

UOJI6 '(:'H 1 Cirel(OBBTe1Ii.HO~ 66.· HarpeB H. TOpUOJt6HH6), yueH:&ul86TCH Be~. 

nol(BHJtHiiX qacTel, ;'llTO rioaBOnH6T UPM: paBHWC. Y~JIOBHHX COKPSTHT:L 'Bpe~. ' 
' -: - • '' •• )·. • .. , • . • 4 ' t· .• 

UH pacmHp6HHfi KaM6pii · H YY6Hl>WHT:& auepr6TH'Il6CKH6 .· aaTpBTii~ . : .. · 
' - . ~ ';; ~: -. . '. . ! ~. . . . j i : ' ..... ~·' ~ • • • • ' ' ' " 

llepel( H8UH CTOH118.38l(~tia paapa60T8Tl>'T6XHOJIOrHm HarOTOB116HHH 

. TOpob6paaliwc ci1ill.~oiid:B'i!a CT6KJIO~~aCTHica,, ~3roTO~H-T:& HX H. :npoBep~T:& 
·; <,.t~••.:,.,;':,~·,,;:.;':•>,• "< ~·. '•'q••'~ ,',r•<f'\ >':,' ,•:.',, ' •. < :' ........... :·.~:' ')~···' 

H8 pa6QTOCfiOC06HOCTl> t 8 .T8Kil6 npOB6CTM Cp8BH6HH6 HanpHllt6HMit, · B03- ; 
~ . '_,: :.· ~~-... ~ .':._. .. ' : -~·-" -~ · .. ,. ··.' ;·,< ... ,~ ·J .. , _:. ' _: '<· .... • •. •· ' 

HHKaiJDtHX npH i&wopuariHif ( rioit BJIHHHMSU.;BHYTPeHHero 'l(aBJI6HHH H oce-

BOro pacTa~i~~li~erO 1ci!u&) c. pacireiHiiir8 :" ioel(Iir~cs :B'.c.~eneHii . 

·Hfutexaoc!:H ·npel(n~ieliuot.t,.pacqeTao~ uei-ol(HKH I? I. · npel(B~PHT~iu.~o:·np~- · .. : ~· ~ . . . 

B6l(EiHHWt pad~!a no onpe;z{eiieilzll' ~H3HKO;..MirX:alf~ije~Kix. xapaKTepHCTHK . 

c!eiCnonJiacTHKa ... WtT-IO t3f. no~iomint(aii.la;~ ~IDI p~c~eTa ·:aHa'lleH~~ ·· 
aio.iyml :;.~pYf~c!if E1=2,7=~ro5 I(X.(cu~tE2~r,76•:±o5 Kr)c~2 v. ~oa~li-
~ifei!!a nya~co·u~ · Y12=ri;ri5;. · ·. Y~I::O;i?2·~.. . .. _ .. · · ... · 

. TaKolC CH1l~OH npel(~onaranoc:L .Hcnoil:La OBST:L l(liH ~Ol(BJIH JtH~KO:
BOl(Opo~llti~· lty~~p:&Kri~ol xiiMe~_li ~ ooo 1111~. bi;I xal>~~einl:haTcfi cx;~YD.;. 
DtMUH reoueTp~qec~YH ~apaueTpaiiJ!: (pHcj):'; a -, pa~iiyc OC~BO~ ·.Jri,.;. 

·;.y: ,, , ... ·,· . ' :. t 

·'-

. ··:·· 
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· cTeKnonnacTMKa ( saKpenneaHo~o,K <!JnaHuau ). 
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:;>Hc.2. TopOH){Sn:&HIDi CHn:&<lJOH MS CT6KHOnna~THKa C 
HaKneeHHMMH TeHSO){aTqMKaUH~ 
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HHH Topa 342,5 w; !J -pa){Hyc nonepeqaoro ceqeaHa: Topa 

h · ...;TOJIIqHHa ~c5ono11KH I,5 .u.Y. ·P~cxo~~eaHe:· ~p~uoK cHID.~~ a 

LlZ. = ±3 J01 O!ino, Bhlc5paHO HS yciiOBHH oc5ecneqeaim pacmMpBH 

o6l,eua: K~uep!i "'I%. ToJIIqH~a ~c5ono~iaf . h · ~- I ,5 in. 6iina 

Ten:&HO onpe){eneaa n~ aCHUllTOTH~ecKHU <!Jopuynrul (5~I).+ (5 

B npel(noJIOEeH.HH lK6CTKOlt Sa){e JII(H KPOUOK. CHm.<!JoHa npH e, ,;; ' 
~ ·=240° •. 

Texaci.nor111a: HaroToBneHHH Topolllll:aJI:&HhiX cHm.Qio 

TopOH){Sn:&Hhllt CIIIn:&<lJOH HS CT8K.1IOllJiaCTHKa (pHc.2) ~hl.ll 

Y8TO){OM npa:Moro npEiccoBaHHH B llteCTKO« YeTann~&tleCKO~ npec 

KOTopafi .COCTOHT HS nyaucoaa H JJ.BYX noJiy14aTpHU. O<!JopM~~~ 
BurioJiileH paa6opH!IM.· i;aKaH KOHCTPY~UHH ~yaiicoaa; no~~OJm~a 

. ero Ha :r~;oBoro "Ha){e.~fi H, Kpoue Toro, uaoroKpaT~~ · HcnoJI 
' T • ' ' _.. ' . ~ 

llpecc<!Jopua B coopaaaou BHJJ.e oc5ecneliHBaeT uellt~Y nyaacoaou . ., . . . 

PHUaYH paCioqH~ aasop~.·. pa]m~«. no BenHiiH~e TOJllllH.He -~T~Him. I 

IIyaHCOH no. OTHOme HHlO K nonyuaTpHua~ HB.1IH6TCH n.naBallUUrfJI' 
.... . , ..... 

~Hpy~T.~aBHOUepHym nponpeCCOBKY CT8KHOTKaHH npH SSTHlKK6 

· .. Jlna: ·HaroToBneaiui· CHn:&<l!oaa J.icuo1ll.aoBanac:& cTeKJIOTKa 

TC · a/3-250 ~- npe){BapHT~Jn.ao' ~ponl!i~HH~ · cBa:ay~>DtHK · SJlT-II 

lltaHHe c~a:~~111ero 2a-:.3Q%, ·neTyliHX - ·I,2~I,5% ). C uen:&K> o' 
. \ ' -- ·. . . . . ~ .· ~. 

uaKCHMan:&aolt npoimocTu ciin:&<!Joaa B uepHJJ.HOHan:&aoi4 aanpaBJII 

Ba CT6KnOTKaHH pacnoJiara~c:& B){On:& tiopaayDIIISlt· CHnb~OHa~·: 
CT6KJIOTKaHH BbiKJiaJJ,UBaHHC:& BCTbiK Ha HHJKHK!Bl nonyuaTpifuy; C~ 

• I, • ', • • 

CY6lltHhiX CHOHX CYeutanHC:& Ha. IO .... I5 liM OTHOCHT8n:&HO CT!IKOl 
. .... ·. . : '. ' 

l!tero. cnoa:. Jlna: nonyqeHHR . aa.italfHO!a TOHDtHHii oc50JI011KH. Hac5H] 
. ,· . . . . ~ . ;: . . ~ 

ReT. Ha mecTH cnoeB · cTeKnoTKaHH .. · 3aTeM ycTaaaBnHBaxc.a: npe; 

HO COc5p.aHH1>1« nyaHCO~~ .KOHUbl aaroTOBOK C. HST~rOK B!IK1I~IIBI 
aeu H I_ycTaaa~~Baxac~ Bepxaa:a: noJIYYSTpHua. lloc~e 3! 
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HHH Topa 342,5 uu; ~ -pa)tHyc nonepet~Horo c~tieHHll Topa 33,25· . .uu; 

h ~To~HHa o6onot~KH 1,5 .u.u. Pacxo~~eH.ee KpouoK CHH»~oaa 
~z. = +3 MM 6YHO·EY6paao HS YCHOEHll o6ecnetieHHH pacmHpeHHll pa6oqero -· ' ' . . . '. 

odl,eua~ KauepH -I%. To~aa oc>onot~iai h · ~ 1,5 uu 6Hna npe)tBapH-

Tem.ao o~pe)t~neHa no acH.unTOTHt~ecltHY (Pop11y~a.u '<5~If.+. (5~4) 121 · ·. 
B npe)tno:nolieHHH llt6CT.KOlt SS)t6HKH KPOMOK CHJID\POHa npH e1.::' ::..6o0 H 

6?.. ·= 240°. . .· 

TexHonorHH HsroToBneHHH TopoHnan:&HHX csnpWoHOB . . 

TopoH)tan»ault ·'c.e.ID,(Poa .e~ cieKJionnacTHKa (pHc.2) 6iiJI HaroToBneH · 

116TO)t0M npllYOrO iipeccoBaiUfH· B lltS~TKOlt 116TSJinHti6CKOlt ~pecc(Popue, 
KOTopall .COCTOHT HS nyaHCOHa H ~BYX nonyMBTPHU. O(Popunam~lt nyaHCOH 

BunonaeH pas60JlHHM. i;aKaH KOHCTPY~UHH ~yaHCOHa nos~On!l~a· H3BH6KaTI> . ' . 

. ero Hs .:roToBoro 11a~eJIHfi H, Kpoue Toro, uHoroKpaTiio · Hcnom.aoBaT:&. 

llpecc(Popua B coc>paaaou BH)te o6ecne~IIIBaeT uellt~Y nyaHCOHOM .H nonyuaT-
~ . ' . 

...... ' :. ' • • • •• , • ' ' ... • • • -' -~ ., • ·; • ' • "" ; ' • _,. < 

PIIIUBMH pa60tiHlt sasop,.paBHYli no B6J!Htii/IH6 TO~HH6.0T6HKH'CHJIDqJO~a. 

ilyaHCOH no·OTHOW6HHJO K nonyuaTpHUS~ HBnll6TCll nnaBSIO!qi/IU 1 tiTO rapaH

:riiiPY.eT, ~aBHollePHYD nponp'eccoBKY cTe!CnoTKaHH npH saTlllltKe_ npec~(p~puH. 
· ··.llnll: ·HaroToBneHHH cHm.(Poaa .ecrio:n:&a oBanac:& cTe KJIOTKaHI> ·uapKH 

·' . .. . 

TC . 8/3.:..250; npeABapHT6JIDHO npOriHTliHHSll . C~llSYillltHII. S.llT-!Oil ( CO)tep

Ji£BHHe c~ll~YJODtero 2~30%, 'neTyqHx -1,2+I,S% ). C uam.il o6ecneti~HHll 
·,. ,. . ' : ·.··,. . ,.,_ ,-,··· '·" ' ' 

MSKCIIIMSRDHOlt npOtiHOCTH CHJID\POHS B M6pH)tHOHBJIDHOM HanpaBH6HHH OCHO-

BB CT6RnOTKBHH pacnonaranac':& B)tO.ni . o6paayJO~qelt CH~~OHa~ .· 8aroTOBKH . 
' \ . • ~ ~ • I ' J 

CT6KHOTKSHH BYKHS)tYB~HHC:& B~T~K HS HHJKHJJIO nonyuaTp.Huy; .CT!iKH B. 

cueJKHb!X.cno~x cue~qaiiHc:&, H.a·io -t"I5 1111 oTaoci'ITem.Ho CTUKOB npe)tll)ty

l!tero 'CJIO~ 0 • .l{n!l nonyqe~HH ' aa.itaHHOlt .TOJlllliiiHH o6onot!KH. Ha6Hpa~Cll na-. 
' . . . . ... ' ' ... . ' . ~ ' 

K6T. H3 .W6CTH CJI06B' C~EtltJIOTKSHHi . 3aT611 YCTSHaBnHBeJICH npe)tBSlJHT6JID-
, ' ' . . ' . ' 

HO C06p.aHHHlt nyaHCOH, .KOHUbl aarOTOBOK C HBTlli'OII BllKJlli,ltYBSHIIICI> ~a 

Heu H 1 _ycTaHaBnHBaJiac:& BepxHllH rionyuaTplllua. llocne 3Toro npoHa-
·, 
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BO:ztzimc:& aaTHlltKa npecc~opuii. OTBep;zteHHe ciTEiKJionnacTHKa npoBO:ztH

JIOC:& ll T6llSHH6'4-X llaCOB npH T6UII6paT,1p6 I20°C H 3BT6M B T6ll6HHe 

2-x llaCOB npH T6MnepaType.I40°C. llpH TaKOM p6KHM6 T6puoo6pa60TKH 

:zte~opu~HHnpecc~opw H Ha;zteJIHK ae aa6JOO:zta;noc:o.· 

B B6pXH6M CJI06 OCl0110llKH CM1l:&~OHB pacno;nar~JIMC:& T6H30;1tBTllHKH 

( aa~~6HB!i6 UOJIHBHHH1IX110pH:ztHOl U116HKOlii) C WBl'OM B= I5° B M6pH

:ztHOHBm>HO~· H ~01l:&q6BOU.HanpruJ116HHSX. 
'·' 

PaCll6T opTOTponHOl'O TOpOHiaJI:&HOl'O CHJI:&ffiOHa 

~BCll6T CHJI:&~OHB BWOJIH6B B npe;ztnOJIOllt6HHH, llT_O OClOJIOllKB H3l'O

TOBJI6HB HB O;ztH~pO:ztHOl'O OpTOTPOnHOl'O_MBT6pHa1la. lilBJIOllt6HH6 T60pHH 

paCll6T~ T~KHX,Oel0110ll6K CO;zt6pJKHTCK B paelOT~ /
2f, Ha ~OPMYJI!i KOTOpOI 

H ;ztaHii HHllt6 CC!iJIKH. 
• • \' > 

PaCCMBTPHBBJICH opTOTpOIIH9D TOpOH:ztB1l:&Hua CH1l:&~OH, CHMM6TpHq-
• ' y ' ,, ,. l i . 

aua OTHOCHT6m>HO U110CKOCTH "8 = 90°~ IIOCTOHHBOlii TO~IIIH!i, .HaxO;ztK~liiCH . '• ' ' . ':.,." ' ' . 

no:zt ;zte~,cT~Heu paBHouepaoro BHYTP6BH6l'O, ;ztaBJI6H~K . p .· 111 oc.aBolii pac-:-

TKl'HBail~ett CHJIIi P. llo;zt.TaKOii HarpyaKOti OCl0110llKB ie~OpMHpyaTCH.CIIIM-. ~ ·-; - ' . . . '. . . - '- ; ' ' ' 

M6TplllllHO H B Belt BOBHHKaiOT JIHW:& HOpMBJI:&Hii6 M6pH;ztHOHB1l:&Hii6 61 H OK-: . . . . . . . . . 

PYJKH!ia 6'.,!, aanpallteHHK (p111c.I). 
; . . :·, ' ' '· 

BeHHUHii. 61 H 6.! onpe;zteJIKIOTcK ItaK .. CYJ4Ma. Taarea:w.amaux aanpK-
.. c ··e · · . . · . · · · . 

llt6HM1! 61 , fk , paBHOM6pBO pacnpe;zt6JI6HHiiX IIO TO~H6 OClOJIOllKHt H 
' ·~ ' ., i/e ' ' ' : ' ' ,. ",: ; ": ' ' ' ' ' 

HBl'HClH!iX ,6'1 H G.!. t JIMH6J.!HO M6HKJJ~HXCK IIO TO~HH6: 
. I < ' ' ' 'o '' ;. ' ' • 

--' ,Jc e?f .d Jl' _; .Jc .?1' Jl' , 
O.f- of+ To 1 •,o2;-o.!+7/"t:f.:t ,·: 

(I) 

h ' h ' --·<t <-. 
' C! &! 

Ha iiapYzHOlii ( t- : · ) H ·BifyTpeiiHel (I--_; ·) noBep:mocTHX 

r:zte: 

.o6oJioqrui'aanpitllt6HHH cooTBeTCTB6HHO paBW.: · · ,· ·' 
-JH . c _,a- -'H _,c. _,z c. 
Of - 61 + Ot '02 .- OJ :r, 0,2 · . (2) 

8 c z 8 c Jl' 
fft = eft - 6, 5.? - G2 - ffz 
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TaHreauwamHble 6;, 6: · 11 ·HarH6Hble 6,"", f!.,;Je Ha 

BblllHCJIKIOTCK no ~OpMyJiaM:' 

c DE 'Kc 
5, ~ et, + 6, 

c (]£ kC' 
Gz - 611 +62 . 

il' 0~ ' J:£ 
6, - rSi +ef,. G2~ ~ 62°~ + 62Kile 

1'){6 B6JIHqHHI>l C HH;zt6KCOM 110 11 OIIHCbiB810T· OCHOBH06 HanpK 

HH6 ( ~OpMyRH (6.2) )/2/, a C HH;zt6KCOM ."l{i• - KpaeBOH 
/2/ . . ' 

MY1lli (6.8) ,(6.9) ) • 

ilpu paclleTe 6bi11H npHHKTii o6oaHaqeHHK.corJiacHo pH 

EI ,E2 - MO~YJIM l0Hra B HanpaBJI6HHH M6pH,llliaHa H·. n~paJIJJ 

v2I - Koa~uu~eiiThl llyaccoHa, ~ooTBeTcTB~H~o; · A· 
HOH TOpOB~il napaM6Tp . / 2/, 

h c--= 
· JltZ{f-1.~2 Zlzt) • . . 

ilpH paCTKllt6HHH (Cl!t8THH) CH1l:&~OHa OC6BOH CHJIOH p 
r;zte 

. . .· Oilt' 

li(HMH KBJIKIOTCH M6pH;ztHOB8JI:&H06 H3l'H6H06 6, H T8Hl'6H 
OE . . . .•• · 

H06 ~ HanpKllt6HHK. ilOBTOMY .B npHKI1,Zt0qillix pacqeTaX 

llHT:&CH JIHW:& Bblqi1CJieHHeM aTHX HeJIHqHH no 8CHMnTOTHqec 

(5.2), (5.3) /.21. 
JlJIK onpe,lle,JI6HMK B6JIHllHHbl. OCeBOl'O ·paC:XOllt;zt6HHH. Kpa 

HM6l011(61'0 (:}~ Cl1lld3KMt1 K -90°, C11YJitHT BCHMnTOTHqec 

LlZ _. P!J • 
hcf E,E.z ' 

0KoHqaTe1l:&HJ:i£l pacqeT npouaBO;ztHJicfi Ha BBM c yqeTo 

B :ztonoJIHHTe1l:&HiiX aKcnepuueHTax aHaqeHHH E{ ·u E2 , 'paB 

CTBeHHo, 2 ,6G·ro5 Kr/c,}; 11 I; 7l•I05 Kr/ci. 

11pH pacqeTe cHm.~olia' npHHHMaJioc:& ycJioBMe llteCTKO . 

KpaK B celleHHH 81 = -60° H B.z . = 240°;. ' 

Pacc'MaTpMBBJIMC:& OT,lle1l:&HO ;ztBa cilyqaK: 

a) Ha CH11D~OH ;ztel!cTByeT T01l:&Ko BHyTpeHHee AaB1leH 

BOe nepeMell(eHMe KpaeB CH11D~OHa OTCYTCTByeT. BeJiuqiHa 

HanpKllt6H~H. 6'v ~ .?fah. H8XO~HTCK.,ll0 !lJOpMyire '(6.II) 
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eKJIOllJiaCTHK8 ·. npOBO:ztH-

00CtH 38T6M B TeqeHHe 

peEHM~ T8pM006pa60TKH 

oc:&.: 

OJ181'8JIHC:& T8HSO:ztaTqHKH 

maroM B = 15° B uepH-

CHJI:&ipOH8 

HHH, uo o6onoqKa H.aro-
,,.f ' " 

na. ~3Jl0llt8HH8 T80pHH , . 

f2f, Ha ~O~~YJlhl KOTOpol 

r:rlt CH~OH, CHMM8TpHli

BOi.! TO~HU, H8XO:ztBmHMCB 

SH~~ .. p -~ OC6BOI pac

oqKa :zt~~OpMHpyeTOH C.HM-

146pH:ztHOH8Jl:&Hil6 cf 1 H OK- , 

14118,T8Hl'~HIUiaJI:&IIIlX. Hanp~-: 

no TOJili!HHe o6onoqKH,H 

OJ!mHH6: 
'';, 

I K ' (I) 
'2 :, ' 

' ' h ·f.- - 2 ·) noBepXHOCTHX 

,, 

(2} 

I 
·I 

I 

1 

! . 
I 

~ 

l 
T

. 
. 

I 
. ( 

': .; . 

TaHreHU118JI:&Hb!e 6:, 6; 11 H3rl16Hb!e 6,'N, 

BblqHCJIHIOTCB no \l)opMyJiaM:' 
e oe ~:e· 5{- f1toe+ rt,Ke 62 - 512 +62 

K . Oir ke ~ OH K~ (3) 
<5,. - cf, + ef, 6.2 "" 62 + 52 . 

r:zte B8Jll1qHIJbl C HH:zt8KCOM 110 11 OllHCbiB810T· OCHOBHD8 HanpHJK8HHOe COCTOH-

HH8 ( ~OPMYRH (6.2) / 2/, a C HH;zteKCOM, "J{il - Kp~eBOH a!lXlJeKT (!J!op

MY1IIl (6.8),(6.9)) / 2/. 

IlpH pacqeTe ClllJIFJ npHHHTU OCl03HaqeHHH C0l'Jl8CHO pHc.I, a TaKxte: 

E1 ,E2 - MO:ztYJIH IOHra B HanpaBneHHH MepH:ztHa~a H .napannemq v12 , .. 
. . . II . :l . !J 1/"E,;"" v21 - Koa\{l\{lHUFJeHT~ yaccoHa, cooTBeTCTBeHHo; n - ac y £; -ocHoB.;. 

HOH TOpOBU~ napaMeTp / 2/,. . 
h c - '-:i==:=~~ 

· Ytz(f-~z V,u) • 
ilpH p8CTHllt8HHH (Cxt8THH) CHJII>\{JOH8 OC8BOH CHJIOH p onpe:ztemiJO -

r:zte 

.· OiJt' 
JlllfMl1 HBmiiOTCH MepH:ztl10H8JI:&H08 H3l'H6H08 5, H T8Hl'8HUH8JlbH08 ·OKpyJK-

oe . . . . . . . 
HOe ~ H8llpHxt8HHH. ilOSTOMY B npHKH~OqHUX pacqeTax MOlltHO orpam~-. - . . . ' .. 
qlfT:&CH JIHW:& BblqMCJ18HHaM aTHX llaJIHqHH noaCHMllTOTHqecKHM tlJOpMyJiaM 

(5.2), (5.3) 1.21. 
Jlmi onpe:zte1laHHH B81llfqlfHbl OC8BOl'O paCXOllt,l\aHHB Kp88B Cl11ll>WOHa LlZ,. 

HMal01118l'O Clr 6JIH3KH" K -90°, C1lYJitHT aCHMllTOT~qecKaB ~OpMyna: 
LlZ -· h ~·· (4)'·. . c E,E2 . 

0KoHqaTe1l:&HUi.! pacqeT npOH3BOl\111lCB Ha BBM C yqei'ou·yTOtiHaHHWc 

B :ztononHHTen:oHux aKcnepHMeHTax aHaqeHHlil E(H E2 , 'paBHUX, cooTBeT- · 

CTB8HHO, 2 ,66• 105 Kr/c.f: H l; 73'• !05 Kr/cu2 • 

llpH pacqeTe cHn:&~oHil npHHHManoc:& ycnoBHe lltaOTKO .aaRpenneHHoro 

KpaH B · ceqeHHH B1 = -60° H 82 = 240° • ,, 

PaCCM8TPHBBJIHC:& OT,l\aJI:OHO:ztBa cnyqaa: 

a) Ha cHn:&\l)OH :ztelilcTByeT Ton:&Ko BHyTpeHHee ~aB~eHHe p • Dee

Boa. nepeMellleHHe Kpae:B CHJI:&~oHa. OTCYTCTByeT·. BeimqHHa 11aTanoHHoro" 

H8llpBJK6HHH '6'v- .?fah Haxo.zlHTCH .. llO \lJOpMyJxe, (6.U)12/ 0 yqeTOM 
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Toro, qTo LlZ = 0 
«/c 1r& 

c5r.- lth f £1 p.' (5) 

r;zte: 
_L 

r£- a 
6) ;!.t811ll6HHH p Ha CHmfPOH HaT. 3a;ztaHO paCXOlK;zt6HH6 KpCM:>K 

CHJIDI}')OHa LIZ • B aTOM CJiyt~ae H3 (6.I!) / 2/ ;ztJIH Hanpflllt6HHH 

d p . . 
or - 2fujj noJiyqaell. 

€511 = 2fa~fi;£; Az ·• ; (6) 

0npeneJieHH6 HanpHlK6HH« H lK6CTKOCTH CHJIDWOHa 

HcmtTaJIHH C:H1I:DI}')OHOB npOBO;ztH1IHC:D npH KOMH8THO« T611ll6paType Ha 

cnei.J,HaJIDHOM cTeH;zte. MeTO;ztHKa onpe;zteiieHHH HanpHlK6HH!.i H JKeCTKOCT:H 

CH1IDI}')OH8,0llHCaHa B pa6oTe / 4/. ~Cll01ID30B81IHC:D T6H30;ztaTqHKK C 6a-

30« 4 MY. 

E~Jio npoBe;zteHo qeT~pe cep:w:w :wcn~TaHH« c ue1I:DID: 

a) :c»npe;zte1I6HHH lK6CTKOCTH CKJI:DI}')OHa (pHC ). ) • leCTKOCT:D onpe;zte-

1IH1IaC:D H3 COOTHOill6HHH F- Ll~ H OKa381IaC:D paJlHO!.t 42 t5 Kr/1111 • 

6) Onpe;zte1IeHHH HanpHllteH:H« B 0601IOqKe rioi ~e!.tCT~HeU paCTHrH

BaiD~e!.t CH1I~. ]J • Ha·ycTaHOBKe (p:Hc~4) nepeYe~eHHe no~HlK~ Kpo-
. . 

MOK CH1IDI}')OHa· ~z H3M6pH1IOC:D C llOMO~ID Tpex HH;ztHKaTOpOB 14 H pac-

,THrHBaiD~aa CK1Ia_ jJ OTC~HT~BaJiaC:D .no mKaJie ;ztHHaMOII6Tpa !3. 0;ztHO

BP6M6HHO C llOMO~il npH~opa ~CJl-3 H3M6pH1IaC:D OTHOCHT61I:DHaH ;ztei}')OJ>Ma-. 

UHH B M6pK;ztHOH81IDHOM c, H B ·oKpy.!HOM Cz ; HanpaB1I6HHHX CHJI:DI}')OHa I; 
' . \ 

B) ~npe;zteJieHHH HanpHJK6HH!.i B 060JIOqKe no;zt ;zte!.iCTBHOM BHyTp6HH6-
.,. ' . ' . . . . ~ .. ·- : . ' 

ro ;ztaBIIeHHH P . Ha ycTaHOBKe (pHc.5, JieBaa noJIOBK~a) no;ztBKxHaa 
' ·- - ,~ -~, ·~ -· . 

KpOMKa CHJIDI}')OHa Ha;zt6lltHO CTOllOpHJiaC:D BTYJIKaiiH 3. AaBJI6HH6 fJ ~03;zta-

BaJIOC:D ClltaT~II B03;ztyxOM H H3M6pHJIOC:D 06p83UOB~ MaHOIIOTpOII. llpH 
·~ ~ ' . . - ' . . ' 

aTOM H3M6P!J~KC:D OTHOCIIIT.eJIDH~e ;zteliJOpMaUHH ~' J/1 ~ ,(cll.llYHKT CS)_~ 
-

r). BhlHCHeHHH pa6oTocnoco6HOCTH o6oJioqKH~. Ha. yc~aH!>BK~ .(pHc.5, 
.-~. + --,~ ,. 

npaBaH noJIOBHHa ) O;ztHH 1113 CHJI:DI}')DHOB 6~JI.riO;ztBeprHyT HCfiblT8HHHM Ha 

8 

l 

I 

! 

'l 
...... l 

I 
I 

.'1 

I 

PHc.4. 

p (M} , 
JJO ' 
300 ' 

v 
210 ' 

/ 
,., 0 v_ 

0 

/ • 
"'' 
,., 

•o J 
v "' 

• r7 
' F• f·~5Kr/lf#f 1--

120 

.. 
' 

/ 
v 00 

'!7 , .dr 

JO 

'""] - - - - -, . 
PHc.3. lecTKOCT:D CHJID~oHa 

YcTaHOBKa ;ztJIH aarpyxeHia CHII:DI}')oHa pacTarHBaiD~E 
(l-CHJI:DI}')OHj2,3-I}')IIaH6Uj 4,5,8-nJIHTaj 7-CTO!.iKa; 
IO-onopa ;· II-nJieqo; 12-rpya; 13-;ztiiiHauoueTp; 11 

Top). 
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(5) 

1 pacxoJK.zteHIIIe Kpcu:m 

I .zt1JIJ. HanpflllteHIIIH , 

(6) 

:TKOCTH CI/IJII.lflOHB 

I.MH8THOil TeMnepaType Ha 

lllP!lllteHIIIil Ill llt6CTKOCTIII 

WCb TeH30,ItaTqi/IKIII C 6a-

c uem.10: 

:.3 ) • J!lieCTKOC.TL onpe.zte

IaCb paBHOJ.! 42t5 Kr/MM. 

IO,lt ~eilCTB1116Y paCT!lr.III

I.M6~6Hl/16 llO.ztBIIIlltHHX KpO

C .llluiHKaTopoB I4 111 pac

J .ztiiiHauoueTpa 13. O.ztHo-

~ OTHOCIIIT6JII.H8!l .ztewopua-. 
• , • ~ , I 

uanp!mneHHHX CIIIJibWOHa I; 
.• ... 

~o.zt .zte~CTBHeM BHyTpeuue-
. ' ~ .. 

il. llOJIOBIIIHB). llO,ItBIIIlltHB!l . 
c ~ ~ • ·, ·~ ·'. 

IIIII 3 • .llBBJI6HIII6 fJ ~03,1{8-

:lBWI IIBHOYeTpOY •. ilplll 

~·z ~ ,(cl,l.llYHI(.T 6)_~ 

ECIII •.. Ha yCTBHOBK6,.(p111C.5, 
,. -->· 
O,ItlieprHyT 111CllUT8HH!lll Ha 

] 

I 

PHc.4. 

p (N'] 

J 

JOO / 
! I 110 

.. o 
/_ 

/ 
110 

, .. 
0 I 

I 
15 

/ , • .; ·~5IU'/Iflf -
I 

/ 

110 

.. 
10 

I Az ""] 

30 

• • 1 ' 

P.111c. 3. lltecTKOCTb CIUibrpoua 

YcTaHOBKa .ztXH HarpyxeHIIIH CIIIJILWOHa pacTHriiiBBIO~el.! CIIIJIOJ.! 
(I-CIIIJibWOH;2,3-wJiaueu; 4,5,8-nJIIIITa; 7-CTOJ.!Ka; 9-rattKa; 

. ro.:onopa;· II-nneqo; I2-rpys; !3-,Iti/IHBMOMeTp; I4-IIIH,lti/IKa
TOp). 
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( 

YCT8HOCTHYD npoqHOCT:D. AunHHT~a KOHe6aHM~ ~Z COCT8BHHH8 !1,5 MY 
. . 

nplllll8CTOT6 16 repu. IIocHe roo 000 UHKHOB HMK8KMX Blll)tMUWC .zte~eKTOB 

o6oHoqKIII He o6HapyxeHo. 

~nH OpTOTpOllHO« 060HOqKM .zte~opuaUMM B Yeplll,ztiiiOHaHDHOU HanpaB-

•HeHl/1111 · e, 
UH :/S/: 

Ill B OKpy.EHOM Hanp8BH6HHM c~ onpe~eHRDTCH COOTHOW6HMH-· 

c,· - ~ (6,-J1uef.z) 

ca - £.. (c5e- P12 eft), ; 
(7) 

r;zte: 6f -HanpHJE6HM6 B uepM.ztHOH8HDHOM HanpaBJI6HIIIM Ill ~ B OKpYJt-

HOJI. 

Tor;zta: 

IlpMHIIIJiaJl, qTO B 

61 

de 

£, ( £.2 --:;::;-;-- c, + ll.?t £ ce J. 
' Vf.?U, f 

£e £, } 
1- ,, " (ca. + Z!e £.z c, 

V-f2V~t 

Clllny ynpyro« CMUYeTpHM MM66T Y6CTO 

(8) 

COOTHOmem-te/5/; 

ft~.z- E;u.,, 
1113 (8) nonYqlllu HanpHEeHHH B o6oHoqKe .ztnH XID6oro SHaqeHHHB.,B~paxeH-

'· 
H~e qepea 1113Y6p6HH~6 B6JIMqHHH: 

6.(BJ - t-~'~J~r~+'kt;tei] "':' ,_;,;~ /} :{; [E,raJ-rt~.i~ra!]-K,.1,fBJ 
E2 r ... '" ,"J £2 s:IJ 17 - ,"J ef.?fOJ - -- L""!ld/+JJ,e.ro!J - -.- n -5 LC:.fOJ+~t;fB!J -.X2A2 fBJ, 

f-JkJ?., 1-J1elj1 r :. · 

r;zte: K - _£!._ iJ S1> 
1 f-V.e U, .Sr 

K2. _ Ea . n S1> 
f-PuZJ1 'Sr 

.tJ,(BJ= E,tB)rJb~fOJ 

LJ.,i{OJ- ~{8}-t-~ ~(flj 

(9) 

(10) 

n =Io-5 - ue8a .zteJieHHH np11160pa· ~C~-3 npM qyBOTBIIIT6HDHOCTM T6H30-

;ztaTqMKOB Sr = 2; . 

S:o - qYBCTBHTeHDHOCTI> TeHao.ztaTqHKOB; 

.~fBJ 1 ~{B)-. paaHO.CT:D Y6X.1tY'T6KYJI{HU H HaqaHDH~ ll0K838HHHUH npM6opa 

~C~-3.;ztnH T6H30)tBTqKKB B uepH,zti/IOHBHDHOY Ill OKPy.EHOY Ha

npaBJI6HMHX.; 

Ilo B~IIICJief!HWI K1, K2 , cr.. 111 aKcnepHueHTaH:DHO noHyqeHHWI aHa-

qeHI/IHU LJ~{Oj H /JAB) · onpe,zt6HHHIIIC:D G't/8for t ~(8-fetr OT .ztet!CTBHH 

IO 

\ 
•' 

·~ 
f. 
.I 

I 
1 
•', 

' 

pacTHriiiBBilll{eR 0111~ · P • AHaHorHtiHo onpe.ztenHHHC:D :maqei 

Ill b..f8J/P - OT ltBBH6HHH p • 

ConocTaBneHHe pacqeTHWC 111 aKcnepHueHTBHDHHX aHaqem 

.HanpHllt6HHit B TOpOH,l(BHDHOU OUm@OHenpH-,1(6itCTBHH OCE 

p8CTHrHBaDJI{6« CHJIH Ill ,1(8BH6HIIIH 

.nna CIIIH~oHa, pacTHriiiBaeuoro. oceBo« CIIIHOil, Ha plllc.6 

Be.zteHH rpa~HKIII ueplll.ztiiiOHaHDHHX 6,(8} 111 OKPYJitHHX 5,.f8J 

OTHeCeHHUx K 113T8HOHHOYy11 H8llpmt6HIIIBl 
p 

6,- 2'li"ah ·, B ~ 

yrna B B M6plll,1ti/IOH8HDHOM ceqeHJ/1111 CHH:b~OHa. 

CpaBHeHHe noKaaUHaeT, qTo pacqeTH~e aHaqeHIIIH HanpH! 

TaToqHo xopomo corHacymTCH c aKcnepiiiMeHTan:bHWIH. Ha6JIXJ}l 

KOTopwc ToqKax pacxOJ!tlt6HHe nopH;ztKa IS% .ztHH_uepH;ztiii~HaJIDE 

llt6HHH 6,t~jcf, MOllt6T 6~:D 06:&HCH6HO CH6)tYJlii{HMH npllllliiiHaKll 

I) IlpH pacqere npHHHJianaci> ynpoll{eHHaH cxeua, no KO~ 

~OH paCCMSTpiiiBBHCH K8K O)tHOCHO~H~,-H3rOTOBH6HH~i 1113 O}l ., .. ~.. . 

OpTOTpOllHOrO M8TepHaJia, TOr,zta KBK peaH:bH8H 060JIOllKa 6~1. 

H6HB HS meCTIII CJIOeB CT6KHOllJ18CTIIIK8. 

2) Pacxox;zteHHe pactzB!I:HHX H 3KcnepHMBHT8H:bHLIX ,ztaHHWC 

HOCT.III TOqeK 38KpenHBHHH Kp86B CH.llh!POHa· (nplll B. =-60°, H 

· BOSMOJB:HO, 06yOHOBH6HO H6,1tOCTBTOllHO llHOTHWI np1mer8HIII6U li 

~OHa K ~HBHuY, BCHB)tCTBIIIe,qero MOlltBT B03HHKHyT:D )tOllOHHH 

riii68Klii{H«MOMBHT no KpaHU CHHD~OHa. B pacqeTe lli:B npiiiHIIIMB 

xecTKoro aaKpenHeHHH !tpaH. 

3)·B 06JI8CTIII SKCTJl6118HDHHX SHaqeHH« HanpHJiteHI/I~ ( np 

90°;!40°;220°) t r.zte ·HanplDit6HHHc peSKO lf31dBHHBlTCH, H8 nor 

3KCll6piiiM6HT8HDHWC peayJIDTSTOB BHIIIHBT BeJllllqr.Ha 6aau )t8Tq 

II '-



lz COCT8BJIR118 .!,1,5 lUI 

K8KHX BHAHM~ A6W6KTOB 

epHAHOHa1l:&HOM aanpaB

e.n;eJU!Il'ICSl COOTHOW6HHH-. 

(7) 

BB116HMH M ~ B OKpYJK-

(8) 

M6CTO COO'IHOmeHHe/5/~ 

Oro SH8ll6HMH fJ, BblpaJKeH-

1-K1Ll,fB). 
(9) 

-K.-4afBJ, 

(IO) 

1BCTBHT61ILHOCTH T6H30-

~ ,llOK838HHHMH npHC5opa 

~an:r:.HoM H OKPYJKHOM aa-

OT.A61tCTBHH 

paCTHrHBSJl11!6R CHJlll . p • AHil1IOrMllHO Oflp6A6JIR1IHC:& SH8ll6HHH e!.,fll)jp 

b..t8JjP - OT ABB116HHH p • 

ConocTBB116HH6 paCll6TH~X H 5KCnepHM6HT81l:&H~ SHBll6HH~ 

HanpHllt6HH~ B TOpOH,I(81l:&HOM CU1l:&({JOH6 npH·,I(6itCTBHH OC6BO£l 

. paCTHrHBBilnteit · CHJlll H ,1(8B116HHH 

.JlJIR CH1IDWOHa, paCTHrHB86MOrO OC6BOit CH1IO£l, Ha pHc.6· H 7 npH

.B6A6H~ rpaWHKH M6PHAHOH81l:&H~ fft(8} H OKPYJKH~ 6~(8) HanpHlli.6HHH, ' 

OTH6C6HHWc K 11 5T8JIOHHOYY11 H8np!IR6HHIO 6r - 2 :ah t B 38BHCHMOCTH OT 

yrJia B B M6PHAHOH81l:&HOM C6ll6HHH CH1l:&~OHa. 

CpaBHeHH6 llOKaa~aeT, liTO pacll6TH~e SHHQ6HHH H8llpHllt6HH~ AOC

T8TOllHO xopomo cornacyJOTCH c aKcnepHM6HT81l:&H~H. Hae5JI10Aaeuoe B He

KOTOP~ TOllK8X paOXOJ!tA6HH6 nopHAKB 15% Ami M6PHAMOH81l:&HOrO HanpH- . 

JK6HHH 6,t£Pjet, MOllt6T C5HT:& OC5:DHCH6HO C116AYIOI!IHMH. 'llpHllHHBMH: 

I) llpH pact~eTe npHHHMaJiac:r:. ynpoD!eHHBH cxeua, no KOTop61t CH11:&

WOH paccMaTpHBancH xax OAHoc;noJ,iH~, HsroToBnea1m1t Hs OAHOPOAHoro · 
~' , ... -

opToTponaoro uaTepHaJia, TOrAa xax pean:r:.HaH oe5o;noqKa C5~;na HaroToB- · 

116Ha HS W6CTH C1106B CT6K110ll1IBCTHKB. 

2) PacXOlltA6HH6 pacll6T~ H 3KcnepHM6HTB1l:&H~ ABH~ B·oxpecT

HOCTH TOQ6K saKpenneHHH KPB6B CHH:&qloaa· (npH 8, =-60°. E ~ =240°) , 

· Bosuozao, oe5ycnoBneHo H6AOCTaTOllHO nnoTHHY npHneraHHeu Kpa.H CH11:&-
. , 

woHa K wnaaiU", .Bcne;ncTBHe,t~ero MollteT BoaaHKHYTL ;nonona1fTen:r:.H~ Ha-

rHC5aJOD!Hll MOM6HT no KpaHu CH1IDWOHa. B pact~eTe lite npHHHMaHHc:& ycnoBHH 

xecTKoro saxpenneHHH KpaH. 

3)·B OC5118CTH 3KCTp6Y81ILHHX SHatleHHit HanpHJK6HH~ ( npH 8 =.!,40°; 

90°.;140° ;220°) 1 rAe ·HanpHJKeHHH pesHo HsMeHHIOTCH, aa norpemHOCT:& 

3KCll6pHM6HT81l:&HHX pesyJI:&TBTOB B1IHH6T B61IHQY.Ha C58SH ABTQHKOB (ABT-

II 
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Pwc.5. YcTaHOBKa ~nH uarpy~eHHH c~nD~oua BHyTpeHHHM.~anneHweu 
11 ~MKJIJ..ttiecKol.t pacTHrMB8IOll\etl Clllnoii. I-nporma~Ka; 2,7-
MH~HKaTop; 3..:.n'fynKa; 4~aJI6KTPO~BBraTenD; 5-pe,nyKTop; 
6-CTH~Ka;8,I5-rai1Ka; 9,II,I4,I7-nJIMTa; IO-ynop; I2~ 
cwni>~oH; I3-@naHeu; 16-cToilKa. 
6tjGv 

8 

. -60 -40 -20 0 . '! 1\ ' 

-~1a 

. ' I 

-2a~-+ ~~- L. 
1 -----t ' -~a I , l 
L~j_ 

0-f>eqf02CH 

A -AZ~-0.200;., 
V-t.Z•0,30fCH 

D~z.-asot~,.,. 
O-&L•q804CH 

I 

G'v • 6,66~r/CH6 

5v • tq T5kr,/CH~ 

ao roo 120 s• 

Pwc. 6. · M\JpH~woHani>HLie Hanpmr.eHlllH B o6onollKe noon heilCTBHeY pacTHr~._ · 
B8hJU(ell Cl/JJibl (--- -pacqe·rHBH KpHB8Hi 06V o<>-aKCnepHMeH..;. 

T8Jll>HUe 3H8ll6Hl/JH ). 

12 

'• 

llHKH ~8IOT_TI?K838HHH, ycpe,nH6HHbl6 no HX ~nHH6 ). 

PacqeTHaH nenHllH~a oKp~Horo Hanp~eHHH. ~to//6, 

po_mo cornacyeTCH C ::lKcnepBUeHTOU lll B SKCTpeuanDHWC· TOll 

HH6TCH STO_T6Mi liTO a_nec:L pacnpe_neneHHe HanpH~6HHil ClOJI 

11 no a6coHIOTHoii nenllllllllHe OKPY~Hue Hanp~eHMH ~r~~, 

PH~l10H8nDHbiX - 6,(8Jji;,.. . • . . 

Paa6poc aKcnepHUeHT8nDHbiX TOlleK, OTB6ll8l0ll\l/JX paaJI 

'nepeMellleHHHU KpaeB CWnb@OH8 LIZ , YK83b1B86T H8 H60~H 

THJKeHH6 CT6KJIOTK8HH·npB YKJia]Ute CJIOeB. STOT paa6pOC'ClO 

~JIH uepH~woHaJII>HbiX HanpH~eHHil ~.t~j6, 11 yneJlllllll/JBaeTc 

HHeu" B6Jll1llHHbl /6ifB)j6 ,../ , 'liTO CBl/J~eTeJII>CTByeT 0 fiOCTen 

Hllll/J B paelOTY OT~eHI>HbiX CJ106B CT6KJIOTK8HB. 

.Llnfi CBJII>@OHa, Harp~8HHOrO BHyTpeHHHM }.t8BJ18HH61f 

yepB}.tHOH8Jll>HOro cMe}jp H OKp~Horo 6..(8Jjp uanp~eu~l.! 

ua pH c. 8 B 9. Bw,nHo, qTo pacqeTHble KPHBble_ He~ocTaTO'IIH 

JI8CYIOTCH C BKCnepHMeHT8Jli>HWU! 3H8ll8HHHUH HanpHlK8HBI.!, 0 

OKP8CTHOCTH KpaeB CHnb@OHa. TaKHe @aKTOpbl, KBK OTJ111'11H8 

yCJIOBHil Ha Kp8HX, peaJllllayeuux B BKCTI8pHMeHTe, OT npHHH 

H HeO~HOpO~HOCTl> M8TeplllaJia_ CHJll>@OHa, CBH3aHH8H C ero M 

BJllllHIOT Ha BeJIM'qlllHY HanpHJKeHllllt lll xapaKTep lllX pacnpe~ene . . 

HOY cetieHllllll ClllJII>@oHa aHatiHTeJII>Ho cHnDHee; tieu -~JIH uarp 

ClllJIOJ.l (pwc~6 17). 06 aTOM CBlll~6~,eJI_l>CTBY6T H ClOJil>WOil paa 

ueHT8JIDHbiX TOlleR, ·oTB6'1laiOllll/lX paaJllllllHLIIf ypOBHHif ~BBJieHH 

CpanHHfaH sKcnepHueHTaJIDHue.auaqeHBH HanpH~eHul.t, 
HbiX Ha pHc.6,7 H Ha pBc.B,9_, BH~HM, 'liTO B cpe~Hel.t qacT 

xapaKTep llalleHeHHH npBuepHo O}.tlllHaKi:IB~ · Soro- ronopHT 'o To 

riep~ueHTe o }.tanir~HH~u Kpafi .. clin:&!J1i>Ha pabxb.MTcfi, liTo ne 

H~D ~OnOJIHHTeJII>HO!.t paCTHrHBa!Olll6lt oceBOH Cl/JJibl p , H 
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'l~KM ~aiDT ll?K838HHH, ycpe~HeHH~e no HX ~1IHHe ). 

PacqeTHaH BeJIH'lHHa oKpylltHoro uanpHllteHHH ~~~/6, (pHc. ?) xo..: 

pomo cornacyeTcH caKcnepHueuTou H B sKcTpeuan:&H~· TO'lKax. 06:z,Hc:.. . 

HHeTcH sTo.TeM, 'lTO a~ec:& pacnpe~eneuJile uanpHllteHJilll 6onee nnanuoe 

H no a6coJIIDTHo£l Ben~q~ue OKPYlltH~e HanpHlit6HHH C::..fBJ)5.. M6H:&me ue-. 

PH~HOH8n:&H~ ' cM8Jjs... • e • 

·Paa6poc SKCnepJIIM6HT8JI:&H~X TO'leK, OTBe'lSID~JIIX.PS3JIH'lHMM OC6BUU 

nepeMe~eHHHM KpaeB CHn:&WOHS ~Z , YKS3~B86T Ha H60~HHSKOB06 H8-

THJK6HJ116 cTeKnOTKSHH npH yKna~e .cnoeB. '3TOT paa6poc '6onee aaueTeH 

~JIH uepH~HoHaJI:&~ uanpHllteHJilll 5,tBJjs, H yBeJIHqJI!BaeTcH c noapacTa

HHeM· B6JI~l{Jil~ /6if8)/6'.,/ , 'liTO CBH~eTen:&CTByeT 0 llOCT6ll6HHOU BKJIID'l6~ 

HHH B pa60TY OT~en:&HUX CJI06B CT6KJIOTK8HH. 

AJIH CHJI:&WOHa, HSI'pYJ!t6HHOI'O BHYTP6HHHU ~8BJI6HH6U p , rpa~HKH 
Y6pH~HOH8Jl:&HOI'O c5,tBJjp H OKPYJ!tHOI'O 6,.(8Jfp H~npHllt6H.H£l npe~CTSBJI6H~ . 

HS puc. 8 H 9. BH~HO, 'liTO, pacqeTHb16 KpHBb16 H6~0CTSTO'lHO xopomo ·cor-.. 
JiaCyiDTCH C SKCnepHMeHT8n:&H~UH auaqeHHHYM HanpHlK6HH£l, OC06eHHO B . 

0Kp6CTHOCTH KpaeB CHJI:&WOHa. TaKHe ~aKTOpbl, K8K OTnHqJile rpaHH'lHbiX 

yCJIOBH£l Ha Kp8HX, peanuayeMUX B SKCnepHMeHTe, OT npHHHT~ B pacqeTe 

H H60~HOpO~HOCT:& MSTepHaJia. CHJI:&WOHS, CBH3aHHSH C 61'0 YHOI'OCJIOllHOCT:&D, 

BJIHHIDT Ha B6JIHqHHY HanpHllteHH!.i H xapaKTep HX pacnpe~6J16HHH B nonepell-
. . , I 

HOY C6'116HHH CJIIJI:&WOHS aHaqHTeJI:&HO CHJI:&Hee, qey ~JIH H8I'pYJ!CeHHH OCeBo!.i 

CHJio!.i (puc.6,?). 06 aTOM CBH~eT"en:&CTByeT H 6on:omo!.i paa6poc sKcnepH

MeHTaJI:&HUX ToqeK, oTneqarouun(paanHliHiliY ypoBHHY ~anneHHH •. 

CpaBHHBaH sKcnepHMeHTSJI:&H~e aHalleHHH ·uanpHllteHH!.i, npe~cTanneu-
., I 

HbiX ua pHc.6,? H ua pHc.8,9_, BH~HM, liTO n' cpe~Hell-llacTH cum;woua 

xapaKTep HaYeueuiim npHMepuo o~HHSKOB~ 1 STo · ronopHT 'o TOY, liTO B sKc-
, ., , • . ; ~ ,. , . , , '.'.: , ' , . ' :.;·,1 I, ,- ' 

nepJIIM6HT6 C ~SBJieHHeU KpaH CHJI:&WOH8 paCXO~TCH, liTO Be~eT K fiOHB3I6~ 
, ';, ~·: ' ' ' • ·' > .• , • .'·I; •' • . , 

HHID ~Oll03IHHT63I:&HOlt paCTHI'HB8JODte£l OC6BOli CHJILI p , He ~Tb1Baeuo£l 
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ne pHM6HT8XDHb16 SH8li6HH!i ) •. 
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PHc. 8. MepH~HoHaXDa~e aanpallteHMH l! o6oJioqKe no~ ~eiicTBHeu • · 

BHyTpeaaero ~aBJieHHH (-. -.- -pacqeTHaa KPHBaH,oAvc<>-aKc-
, ~ '0 ' " • ' 

nepMM6HT8JlDHbl6 SHat~eHHH; -------- -pacqeTH8fl KPMBSH ~JIH 

6v = 0,5 p }'. 
14 

'·, 

B pacqe~e. Pacxo~eaHe xpaeB o6~HCHHe~cH Teu, 

cTaToqao ~noTao.npznerae~ K ~naauau. 

qTo c111m 

E p . 
CnH npHHHTI> 6; - "'o-~" - 45 p ·m, npOIIISBe 

T60p6TJIIqecKJIIX HanpHX6HH~ C rpa~HKOB Ha pzc.6'H 7 1 .S8Te 

HX HB paCli6TH!l6 KpHBH6 HanpHX6HHii Ha ·pzc. 8 H 9 1 TO nc 

B cpe~Heii qacTH'CHXD~OHa HanpHE6HBH 6~YT 6nHSKB xaqec 

xonHqecTBeaao K axcnepm.~eaTam.HHu. BenzliHHa ' 6., · = a·, 
nyT6Y Ba'IIHCnaHHH C JIICllOn:&aOB8HH6Y ~aHHHX SKCnepHY6HTa. 

~opuynu (6.II) .pa60TH /
2/ eli COOTB6TCTBY6T pacx~eHHe 

Ha ..1Z- 30p(uM -), B li8C'l'HOCTH 1 npH p = 0,01 Kr/u.J 

B ~e~cTBHTen:&aocTH aaBHCHYOCT:& BenH'IIHHH -~ oT ~aBne 

mmei!HaH 1 npH YJ36nHli6HHH ~aBnaHHH LlZ CTpeMMTCH K ll 

B6JIHliHH·e paBHOL! aaaopy Y6E~. Kpaey CHJI!4oaa H ~8Hil6JI ' . 

~opuyJiy 6.- · := 0,5:P cJie~ye-l noHHYa'l':& 'Kax ycpeAHeJ 

YOCTI> 1 cnpaBe~JIHBYD npH H660XDWHx ~aBn6HHHX. · 

3aY6THM 1 liTO npz dZ .. = Ot ttaK STO 6biJIO npHHHTO B 

(pHc.8,9), Gt- = 6 • I0-4p · H• H6 BJIHH6'l' Ha B6JIH'Ill'IHY 

HanpHllt6HHH B6nHSH KpaeB CHXD~OHa MaJIO KOppeKTHpyt 

Hllll BIDI16 npe~nOJIOJK6HH6M 0 paCXOE~6HHH _KpaeB CHJ!D~OHa. 

0 TOM, liTO yCJIOBHH aattpenJI6HH!i Kp86B SHBliHT6XDHO OTnHll 

E6CTKOi.t aa~6JIKH. 11a rpa~HKOB Ha pHC. 8 H 9 BH~H0 1 liTO 

nepHM6HT8XDHHX HanpHXeHHi.t • yCJIOBH6 Ha KpaRX . €e = 0 ( < 
o • '• • I •: ' 

·= 0) He B~onnHeTcH. KpoMe Toro, BHAHO, qTo Ha Kpaax c 

BYD'l' aaaqHT6JIDH!l6 Harz6aiDm.H6· MOM6HTbl 1 qTO npHBO~HT K C 
. . 

rH6~ aanpHJK6HMHM MeCTHoro. xapattTepa} xo ecir:& ycJioBHe 

. yrJI~ noBopo'l'a ( ~ =0) TaKl!te· He ,:B~noJIH~eTCH~ HecHMMe~ 
.. 

BHX Ha PH_C. 8 H.~. fiOK8Sm186T,. liTO MM6IDT 146CTO. paanzqHJ.l 

88KpellJI6HHH no KpaD_CH~OH8. 
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B pacqe~e. PaCXOQ6HH6 xpaeB 06:&HOHH6~0H T6J1 1 'ITO CMJI:b<J/OH H6](0-

CT8TO'IHO UJIOTHO.npHnerae~ K Wn8HUSM. 

EcnH npHHa:T:& 6~ - ""~ h · -_asP · H, npoHaBe)ta: nepepacqe~ 
T60p6TH'I6CKHX Hanpa:E6HHtt C rpaWHKOB Ha pHC.6 .H ?, B8T6M HSHOEHT:& 

HX H8 paClJ6THb16 KpHBl\16 Hanpa:E6HHti H8 ·pHo. 8 H 9, ~O.UOnylJHJl 1 .'ITO 

B cpe](H6ti lJSCTH 0Hn:&WOH8 Hanpa:llt6Hlllfi 6y](YT 6ID!BIUf K8'16CTB6HHO. H 

KOnHlJ6CTB6HHO -K :mcnepHMeH~an:f.HHu. BeiD!liHHS . <5., • = o·,s p' nonyqeHa 

nyTeU _BbltiHCH6HHH C HCUO.riBOB8HH611 ](8HHHX SKCnepHJ46HT8. Ha OCHOBSHHH 

WOPIIYnH (6.II) .pa60TH /
2/ ett COO~B6TCTBye~ p8CXOQ6HHe KpaeB CHn:&WO

Ha LlZ- 30p(uu ) 1 B liSCTHOCTH, npH p = 0 ,OI Kr/ul-; LIZ =0 ,3 JIJI. 

B ](6itOTBHT6H:&HOCTH BSBHCmiOCT:& B6nHtiHHH . LIZ OT ](8BH6HHH p H6-

HHH6~H8H1 npH YB6nH'IeHHH ]tanneHHH ~z ·cTpeuHTCH K nooTOHHHott 

B6HHliHH·a , paBHO~ sasopy 116l!t](y. Kpaeu CH:rir410H8 H Wn8HU611. TaK liTO 

WOPMYJIY 6, = O,Sp cne](yeT UOHHJIST:& KSK. ycpe,l.IH6HHYD BSBHOH-
. ' 

JIOCT:&, cnpaB6](HHBYD npH He60n:&WHX ](8Bn6HHHX. 

SaueTHM, 'ITO npH LlZ = 0, KaK 3TO 6blno npHHHTO B pacqeTe 

(pHc.8,9) 1 Gy = 6 • I0-4 p Hr H6 BHHH6T H8 B6HHtiHHY Hanpmt6HH~. 
Hanpa:xeHHH B6nHSH KpaeB CHH:&IDOHa Mano 'KOppeKTHPYDTCH YK838H

Hblll Bb1W6 npe](nOHOl!t6HH6JI 0 paCXOllt](6HHH KpaeB CHnDIDOHa. 3TO rOBOpHT 

0 TOII 1 'ITO yonOBHH saKpenneHHH Kpa6B BH8liHT6n:&llO OTnHli810TCH OT; 

:at6CTKO~ 38]{6HKH. lia rpaiDHKOB Ha pHC. 8 H 9 BH](H0 1 'ITO ](nH 3KC

nepH.M6HT8n:&Hl\IX .nanpHllteHH~ ycno:BHe· Ha Kpaa:x . Ee. = 0. (~e.- v,261 = 
' \• •" 

·= 0) He BNTIOJIHHeorca:. Kpoue Taro, BH](HO, liTO Ha Kpaax CH~wona ]te~cT

BYDT 3H8liMT6H:&Hb16 HBrH68IOllU'f6-' MOM6HThl 1 liTO npHBO](HT K 60n:&WHJI HS- · 

rH6Hh!M' HanpHi!t6HHHM M6CTHOrO_xapaKTepa, TO 6C~:& yCJIOBH~_OTCYTOTBHH 

yrn~ llOBOpOTS ( ~ =0) · TSKllte H6 ,BblllOHHl_l6TCH.· HeCHMM6Tp~liHOCT:& KPH-· 
.. 

Bl\IX HS PHC. 8 H, 9, llOK83biB86T_1 , liTO HM610T M60TO, paanHlJHhl6 ycnOBHH 

38KpenneHHH no KP8D.CHn:&IDOH8. 
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HOllilOTHOO npHJieraHHO .CHJII>cpOHBK<lJJIBHilBJli HllJIHqHe Of60pTOBKH Mll.JIO-

ro pa;ttHyca 11 ;ttp •. .· 

B nenoll·. ·. conocTaB)U!lHit!O pacqeTa. c aKcnepHueHTOU noKaahll3aeT,. 

tlTO. TOPOH].{BJILllblit UHOrOCJIOlriHI:liil CHJILqiOH HB CTOKJIOllJIBCTHKa UOJ:OT C 

· ,l{OCTilTOqHoit CTane'HI>Jl H8]J;elltHOCTH 

nol!teimoit :s pac>oT~ 121. · · 

paccqHTHBSTI>CH no U6TO;ltHKe, ,npep;-
. ~ ' .. . 

B aaKmoqeHHe a:BTOpH :BupBltSDT '6Jiaro;ztapHOCTL sa yqacTHe.:s·Ha;.;.' ... . ' . . 

roToBJie~titi cHJILqioHa ils -cTeimoniiacTHKa II~H • .UymHHY, A~E.HoBHKOBY, 

:. B ~ r. ~rHSTL6l3Y' Ii.B;~tBaHOBy',' O.A.MopoaoBy' M~CaJIOKY' a· ~age . 
·;. . ' . '. . ..... 

E ~M.MeJi:nHHqyK, T .p. THxoHoBoit, JI.H.Kya'Heno:sot! a a nouoll!L ~:B npoBep;e-· 
. . ,.· ·~. ' . 
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