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B·BE.l(EH!dE 

Boa'i.t:oiiHOCT.D ooecne'IHTD aHa'IH'rex.DHY:IO .. n9~BHJKHOCT.D coeJ{H~eH:IUI o~J{eJll>-
·HWC 3JleKeHTOB KOHCrpyKIUIH . KaK .B . crar:HtleCKOK, . TaK H. B · ~HHaMI411eCKOI4 

; ' ~ . . I ~ • • . ' 

pe:atH14aX paoOTH, npH cpaBHHTe1I.DHO He001I.DWOti xecr~OCTH, .OTKpbiBaeT .. ~JIH 
~' • • • • > • -· • 

. TOpOOOpa3HWC CH1I:D\I)OHOB XOpOmHe nepcneKT.H~!i npH ~CUOJI:030BaHHH HX B 

KaqecTBe CBH3hiBaiOI!lero repKeTH'IHOro ~o~BHJKHoro .a~eMeHTa • 

. B p~e KOHCTpyKUHt! .KpHoreHHhiX nyaHp~KOBhiX· ItaMep, coa~aHHbiX . ' •. . 

. H paapaoaTuBaeMwc aa nocxe~Hee BpeMH, mHpoKoe npHMeiieHHe. noJiy'IHJIH 

.• · T~poo6paaHHe CHX.D\.QOHU /!;..3/. l!lx npHMe~eHH~ no~;oxHeT coa~au. . 

aaKKHyTuH·pa6o'IHtt oo~eM KaMepH, ooecne'IHT.D·oqeH:D xoporuyiO·paBHoMep~ . . . . \.' ·- .· ' . . ,,· 

HOCTD . ero pacwHpeHHH, a rane YJlYllWHTl> J{pyrHe pac5oqHe 

xapaKTepHCTHKH npHOopa. TaitHe CH1111WOHH C ycnexoM MOryT dhiT.D HCllOJI:O-; 

aoBaHhl B KatleCTBe rHoKoro ltouneHcaTopa Mellt.lty oT~eJI:&HbiMH axeMeHTaMH 

·KaMepbl. 

TaK KaK TOpooopaaHUti CHJI:&\QOH OOhlllHO HB11HeTCH O~HHM H3 OTB6T

CTB6HHhDC' B1I.eMeHTOB KOHCTpyKUHH, TO B03HHKaeT HeOc5XO~IiMOCTD ll oc5ec

. neqeHHH BblCOKO~ CTeneHH Ha~elKHOCTH ero paOOTbl npH BO~OpO~HblX TeM- . 

. .. nepaTypax, B YCJIOBHHX 3HaKonepeMeHIIUX HarpyaoK H Cli1I:OllLIX HeO~Hopo~-
, . - , ~ 

HhiX MarHKTHhiX none~. EcorecTBeHHO, ~1IH Toro, liTOOhl oc5ecnellliT.D Heo6xo-

~HMYIO paoOTOCllOCOOHOCT.D CH1I.D~OHa, Hy~HO HMeT.D ~OCTaTOIIHO xopomee 

npe~CTaB116HHe 0 HanpruteHHHX, ItOTOp!ie B03HitiKaiOT B 06011011Ite ~pK pa

OOTe. 

3 



~· 

. -.. 
~ ~ -:., 

' 
'· I ... ' ~ ~ 

I' • t 

,)!_ .... : 

.~' ·:~ I .. 

··:. ./ .... 1. ,' 
~-

'. ·, ,, t .. ~ ... 

t: ·, .,. 
, •• 1, 

,,· 

·, . :" 

·: .. . . 
' 

MeTO.lthl. paclJeTa Ha npOllHOCT:&. reoMeTpHqecKH npaBHJI:&HhiX TOpoo'ci;-: , .... 
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OilPE.ZlEJIEllliE HAilPffiKEII!t1kt KPYrOBOrO TOPO!t1MJI1HOrq 

C!t1JI~OHA ilP!t1 PACTH4EH!t1!t1 ErO OCEBon C!t1JIO~ 

!t1ccne.ztoBau!4e uanpHJJteHHoro cocTofim~a pacmaaTpKBaeuoro cHJII4Joua 

(pHC. I)npOBO,lti4TCH mi. OCHOBaH1414 COOTlfOilleHH~, llOJiylleHHhiX 143 pa6oT/4,5/. . ' . ~ ' ' ' . ' 

060JIOl!Ka BPal!leHHH, uarpy.iiteHHaH OC~BOii ~H~oiL P. ' .zte<I!opMHpyeTCH 
' ' ' : .. ' . ' :· '' ', . ; . '' ' . '; . , ~: ; 

CHMMeTpl4tlHO. fiOSTOMY B 'ueit _BOSHHKaiOT JIHWl> HOpMaJI:&H.ii~ ~epJ4,ltHaJI:&Hiie r5., 

• H. O~py.lltH!ie ~ H~llpH.IIteHIIIH, ,IteitCTBylOII{lie Ha ilJI0~~1KaX •. (PHCe 1-a; 6), 

nepneH,lt14KYJIHpHhiX COOTB~TCTB6HBO MepH,ltHaHaM 14 napaJIJI6JIHM. 

BenH'llliH!i r:S, H ~ onpe.zteJIHIOTCH .TaHreHUHaJI:&HHMH 
f: £ . . . it· . . . . . . ' 

S: 1 ~ H li3rH6HHMI4 ··<::>; , ~ ..J!' 'HailpfllltellHHMH Ha BHemHe~ llOBepXHOCTK 060-

JIO'liKH, T.K. 

·G( 
·c ~t eft ,;e .. e:/, ·t- ~t 

(I) 
~: :..!?£ K _..b.. :Sf h 

6'.? -~ ·r h ~- ~ F a 
r.zte 

h - TOJill!HHa o60JIO'l1Klr1; 

t - paCCTOllHHe HeKOTOpOtl TO'liKH OT cpe.ztHe~ llOBepXHOCTH no 

T03IlllHHe o6oJIOtlKH. 

EcJIH oc>oauaqH~:& qepea ~llqO , 
I , ' 1 ' 

~"' c(. &.. uanpa.:.. 

) 1r1 BHyTpeuuett ~- ~eHHH COOTB6TCTB6HHO Ha HapylKHO!i ( 
... . h . 

( i.,. - 2 . )nOB~PXHOCTflX 060JIO'liKI4, TO, HCXO,lt.R lr13 paBeHCTBa ( I ), 
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6/(t9) .. .:?_rah otYJr;-1'~) f'{Sj(fi-.CSIIlfi} 11 C'o lrlw(e) + · 
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0~ . . p ' .:Jd {' d T IE • J ' 
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+j!l'io;+ ;;:;;;:: /rBJ J Ro a f id wrsJ]} , 
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(4) 

(5} 
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- ocenaa pacTarnnaioll{aH cnna ; 
• - yroJI Me~AY pa.ztHYCOM TOpa H OCbiO Bpall{eHHH (pHC.I); 
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- KoatNIHIUI_eHT 11yaccona 
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b - pa~~yc nonepeqHoro ceqeH~H Topa; 
' . ' . 

a - pa~~yc ocei!On JI~H~~· Topri (pRe. I). 
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·r . ,.,_ _1__ Refd6,) 1~?-((J.)- jlff,(e,; Re&re.} 
!-).! "' Ehr Ref,(B,) Rt::'f<~(8,) r[,f,ftJ•) l~rj'J(Btj 

B act [Re(f(e.;r + [[,f,(s.Jr 
'2.2 ~ fhra' .Re/t(B.) Refo(tV + f,j't(B.j • • 

L
. clCVS&; ,7 

[, /.Jf&,)- (1-r) t-;;;:si/is~ /'d&,); 
/?e{t(G'J l?e ;;,ttJ,) + ];., (t(B.) [,., /4Bt/ 

v, 
Ref,(B•) 

V.z - Rc-f,(S,J Re(4Bt) f l~t/t(Bt) [,f.a[Btj 
_ ~cas/9, 

V 
· Rel(4f6?) -(1-1') f~, {tf61,J} 

3 - T. I. Re/f(&.) Rt:/.af<M" ·N/t(B,) Hj'J{tilt) 

V;.. = - j'"' (tf&t/ 
. R~!,f6J.J /?t::'pfEl,J -.'fi,ffs,; /,f;fB•) 

P~e' ... '/fO)h.~firt.tofGJ7 1 l~f&.'"" -t. rl ' ... __ h' Ci,zwtoJ] 
Tit' I 'J ra I 'fY&XI~.tSinEJ) <!C I' • 

· lipid pacTruceHfdHHJifd clltaTlllfd CfdJI:r:.tl>oHa oceBoil: Cl1JIOit npeo6Jia~aro~l11\4r.t 

HBJIHIOTCH Mepld~fdOHaJI:r:.Hoe fd3l'L10HOe €(,0~ L1 TaHre~~fdaJil>HOe OKpylltHOe 

6'.z ~ HanpruceHr.tH. 

B npr.tKr.t~otmb!X pacqeTax MoiHo orpa1mqaT:r:.ca JI!dm:r:. :Boltmc:nenaeM: 
o.e - . 

3TL1X BeJIJ.iqfdli. ~ .ztOCTliraeT HaK60JILIUero 3HaqeHfdfl B TQqKe none-

peqHoro ceqeur.ta: 

e ... e" ~ _ l.c>.?.o· - ~ ---
rl. 

li paBHO """ rs,JNO~ ~ 
G'r 

-1/.- _,, 

:! < 99(/·1"11"' ,£ /,J/3 ~ 

. (IJ) 

(/1-t) 

r:f;~ · .ztOCTHraeT HaHOOJil>IUel'O 3HaqeHlifl B TQqKe nonepeq~oro ceqeHHH 

61 ~ (,) 

IO 



(IS) 

·p 
. cis:. = .g f/ioh 

B aaKniDI!eH~e E~n~WeM paBeHCTEO, CBH3HEaiD~ee OCeEyiD C~ny ~ 

'_pacxox~en~e KpOMOK c~n:r:.wona ~ noaBonKID~ee onpe~enHTh ero xecTKOCTh 

Ha paCTHJiteHRe •.. 

· Kor~a Kpa~ c~MIIeTpHqnoro cHnh4,iona · coEnaitaeT c napannenhiD B,.--f , 
' . . . 

TO. paCXOJH:,&eH~e KpOMOK z paEHO: 

. ,;- o · r) · c(· r
1
}. Po :z- =- .?!. L1.r [-;a -:: U ;I .· ·-.::: r £. 

"' . ~,;; rtr • 
(16) 

'l?opMynoit (I6)MOJJCHO llOJih30BaTDCH ,&nH o~eHKii rHC5KOCTii C~nhiJ)Olla 

1'1 TOr,&a, Itor,&a S., -F-J t · HO He cn~WKOM ClmtaKO K HyniD ( 8, 6. - 40°) •. 

PACI!ET Lf · fACITb!TAllliE TOPOIA,UAJLbHOrO CfAJLb'-l>OHA 

TIPH PACTH!EHIAIA ErO OCEBO~ CIAEO~ 
'''i 

PacqeT HanpruteH~ii B OClOnOI!Ke npoBO;lllUICfl_ Ha OCHOBe' ycpe,1lH6H!Ib!X 

· reoMeTp~izecK~x ,&aHHhiX, nonyqeHHhiX ~aMepemteM· pean:r:.uoro c~n:r:.rJ)oHa · 

(pac. 2) • .zinH onpe.&eneH~.f!' cpe.ztueii TOJIU\tfllhl 11 h 11 ooOJIOI!KM TOIJU_, O.zll1H 

H3 CMJII:.\[!OIIOB OLIJI paapeaaH rionepeK, li era -TOJlll\l1Ha M3MepeHa B HCCKOJII:.-. . . 

KMX cel!eHMflX (cM.Tac5JI.I). 

'Pa.ztayc TOp~-~~ A 11 -onpe.ztemmcfl Ma coo'.ruoUJeuan 
.\ 

II 

.. 
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Ta6JIIiUJ,a I. ToJitq!tiHa h CTeHK!tl ltiCllb!TblBaeMOrO MeTaJIJIKqecKOrO TOpO!ti,I\aJI:b-

HOrO CltiJI:bWOHa. 

-"'3AHHAR I13HEpEHHAR ra.tl<jHHA h(e}JI.,.J( 

~ 'Of~ .. &(>paa •IJO" -or!JO' ...... ·2,., 0 22" ..... 67 ()0 ,.~- -· 70T-.o 
CECIEHUE 0670 QMO o•;Jo 0610 DIJ05 QTc!~ a1•o 0780 QT80 0760 OTIIO 0711tJ 
CE'IEHHE o.aTo 06!JO OIUO a .. a QIJttS 0600 0.7{)0 0.180 01110 a1ao 0.7()0 O.MJO 

Qfl CEYEHHE 060$ D. IUD OB!JO 0660 D./WI OtJI" 
CE4/EHH£U OtJIO QB!JO 0. ...... o.aoa O.MO D.IJfO~ "' ltJ(Ipat3} lBO ~'Dr•• 

,... ~30 260 

Ta6JIHll,a 2. 
. . I . . . ' 

PacqeTHbie 3HatieH!tlfl OTHO!UeH!tlfl Meplti,I\!ti~JI:bHOrO HanpiDJCeH!tlfl 6';(&) 

K HanpHliteHHIO ~ 1t1 oTnomeH!tlfl oKpylKkoro HanpHJKeH!tlfl ·.G'.,r;; 
i< TOMY ~c · nanpruteHHIO G-

a :"' h. e, <5 (9) . ~·1,2 . 
I-I /HN/ {tpaaJ e,.p.,.a, ·80" -7~· •70" •6.5. •60 .,. ·00 -4.> -.40 .. 

~ ·.5412Q ·:4.604 ·1.1.!506 "-662 •tQ45Z •34.22f 47.Q72 6Q301 ?11460 
~ ..... •16.01M •Htu6 ·4742 ·7.628 ·dJtSg ·41136 0$38 67124 1!1077 

aJ -.3~ ·110" •2!!}. ·20" •10 •10" ., o· ., 
~ ....... 7?."""'7 0.~04 78.26B 71lQ.51 ~·"" 41.1.35 2f.fHQ D171J •lflD:Jl 
is.fe},.ts,. ~.aM .35.2~ -45.124 .5.!1<101 &QC~ 61.272 M-71" ~4.3'" 

... _ 
.532 Ms aSt$ ·80' 9,_a) •fO . , .. •20 ••• +/JO ... , +-40 +41> ·•o 

ltS.<!IIA ·34768 .,5.725 ·64.23.5 -611.1811 ·T0. 50~ ·IJAIUI> --- ·110.&&! --.e-. .... 6Q:l RZ.219 11.478 ·R..478 .. ,2.111 •RQ&44 •2 •2IUIJC """-9-J ... •60 •MI •70 •1!!> ·•o "'" •00 
ltS.<!I!,As. 2S.l'-4rl ·flf/65 ·IJ.IDD •Q472 •2'tJ04 t:l .• ,.. .,..,.. 17451 
l•:~.a~,e-. R~.3.5Q 27.t8D •U.-"' ·2f..4S6 •IQOIT ·17.4-Q(J "1l28~ ·14S&S 

Ta6JiiUJ,a 3. HKcnepltiMElli'.raii:r,Hble 3118 l!eHiilfl OTIIOIUeH!tlfl Mep!ti,I\ItlaJii>Horo Hanpfi-: 

.i!ieH!tlfl 6',,ft9) K Hallp.IDJCel!HIO G'..-'· ,I(JIH pa3HbiX 3HatieHHtl .Z . B 

ceqeH!tiHX_ I, II, III 1t1 OTHomeH!tlfl oKpy;moro nanpHiKeH!tlfl Ettra) 
K Tor.ty lite HanprueHHIO 6" ... 

cetieH!tiHX I, II, III. 
u• .I\JIH Tex lite aHatieH~t~lf -z 

--;:-rz- l --fJJ2 1,06 .~Of .JJ,2 
40 2625 .581 ....... 
"B 15,-441! !/2421 25.50C. 

;;;,;, .<1, .<!, G'.j5, GiftS; .<1, .II 5,)>. ~,IS; .<!, :II 5.{5. ',&! 
·~ 16.11 ·IJ 25.tot· oo7 Ja" 0.11 :$2--"'< ao~? ~ a& l'O~ a?-45 
qa 68.2 .".2 IO~M~ 1217 046 -46.6 -""~ '"'""' lta5 "-'·" _i50,.2 
55D 1-4.7 .5Q.OD g sqJ75 '""" .5116 a .55D 21.1 6lJ 111~62~1 

·~ ·Q6· -Ill?-'~ Qf126·~Q5 ~tl 1QI'5D 1.169 ·61.05 ·ll ~ 11»5 
~'!~ ·5525 21/S ~-44« ~WI v.Q6 --'0.55 --· _ ·-

10.-'6 ·i2 ·8'-' ·1.1!5J ~PD' ·II' ·!l'8 ·1.808 ·14/I<Q ·1.5 ·lf/.5 ·LJ!tf f"'.f~ 
J-4/.4 t!.6 ·5.6 ~~~ 6<8 IQIJ ·1:65 11..51181-4161 1"-1 •lQ 1220!J·7..""' 

__ , ~ 8 15,25D ·Q6 •llf -Qfl2 '?.1-4+ ·0.4 -16.5 Q-<25 17.512 •I ·145 fQ~I_j!T,..._ 
43' 41<65 ·.Q.< -<J;4,2g 2?2 ... ·28JJ ·lll5 4,112 Jl/114 >41.4 ·248 ~ ~ --"1 ·~5 

22;,(J ·26.11 -fl' 17,DIO 9.115 51,'-' ·5 1l!Ba: .121 ~Q ·lJ • 80771 1.767 •85J •4.$ 
o t? '7." = ,.., -a5 Jf.T -a111..,_..,. -2.J +.5o 2.446~716 ·~ so ·-·22-:xl -"" I~" W"'251J.!fJj 64-.J "44 ~Xat !IQ$JO IJ'-.5 .56 . .5 toW .50.11" 106.8 65.8 __ 

--<5" fOB 2.J ~"'" 6660 -'6.9 _4.7 __ 5~ 7.2~ .54."- Ill. 57.1Jll. 4,610 ~:; I:,"': ::::::a 
180" 2.7 18.1 592.5 ~- .!18 MQ 5."" U/10 -48 

IY:JO -26.0 -17 7?/JfO .IJl3 ·51./J ... Ml -8af6 ·ZI&2 -80.15 
¥-..4 ~.f06 l-".666 4./J 5a.iJ ..I. AIU1 IU.IIIM 

_tBO~-aMI ·II.$ •If.! 
1~.5 -16.~5 -10 Rll.IJ ·5M ·20 111.426 !JO& US -.>O.: 

1
- t12;,i1 ·t . .t, •6 6.1150 '..J77 .,6 -12 ~5-"8 B.Mo+ -4.7 •16.'' 

J1 DO ~6 -.>!!> tal06 10.1-'6 411> -liB Q.4Q8 10.-W 48 ·10.1 
.0~ 111.«11 

'··"'" 10.141 
1-.11111 i"'-'-'6 f.II1RD 

.,ff.ll n"~...,,7 

67"MJ_ •2.1 ·7 ·A/141 llll113 ·42 -14 ·6'87 216PZ "" ·16.5 
~· •t7a ·ta8 M..55.S :JI..l7Q .giJ_.! •f4S f>'S7YO MM. ·MA. ·315 

22-.,qj·24.6 -at -nM4 ..o.2s~ -46.6 -a~ 

o· t7 tt6. .ot:Q£.5 't58Q 1.1 ""'" L?'so 
f22;50 ~-"' 20.-!) 9Q~1 54?Q4 62 .58.5~.: 

-'1.g 12 . .5 i2.4ll ~.615 "M 2M 
~li7 11U. 10.716 '"-'14 ,5~ -".5 I!!! 

,.2£4. ~-~.f r.~2,_,1'66B,-.fll.8 , .. , !£-'~tl6."8g, .. ?2.$l•115 
54.65 Lt.t, 403 .!3."" lJ:Z. 

12 

iJDT 1l.5M ·.54 
-~7 1 .. 11"'-" 

<76 
IJI5 

V..jrf 

1i500IS<?i'~J 66 

r.a:o 

~fir~ IIV.~IU' 

B 

... 



• l'.lle x H ~,; .noxa3aHH Ha pHc. 2. 

B pacqeTe 6Nno npHHHTo: 

cpe,llHH~ TORUlHHa h .. = 0,815 Wl1 

pa,llHyc Topa ~ · = 34, 5 MM, . 

pa,llHyc ocenoLi RHHHH Topa a = 322 KK, 
MO.llYJI:& IOHra E = 2. ro6 xr/cw2• 

1 ·' • • • ':' 

PacqeT CHJILcpOHa ripoBO,llHJICSI Ha 3BM,l19 MeTO,llHKe, H3JIOliC6HHOit BNllle, 

,llJIH napaMeTpOB /1· i = ;42,5 .11~ ot "'; ~ . = 0,1~39. 
3HaqeHHl1 nonyqeliHin<: 'TaimM 06pa30M llp11Be,lleHHUX HUllpflllteHTttti ef(BJfotv li 

~(~~" B 3UBHCHM9CTH OT Yl'Jia S ,llUH~ B TU6JIH~e 2. 

VICll!:lTaHHH npo.BO,ll~JIHC:& npH ~OMHaTitoU TeMnepaType Ha cne~HaR:bHOM 

CT8II,lle, npHCl10C06ReHHOM ,llRH HUl'p.J.IIteHHH. 0601101{KH OCeBOLi CHJIOti (pHC. J). 

C ~en:&IO .ycpe,llHeHHH nonyqeHHb!X .llaimux TeH30,llaTIIHKH c 6aaoii IO MM pac

nonaramtc:& l3 KOJI:&~eBOM 11 Mep11,llHOHUJI:&HOM · HanpaBJieHHHX B HBCKOJI:&KHX 

ceqemtHX CHJI:&\lioHa Ha uapy,,moti cTopoHe 6ooJIOI{KH (pH c. 4). . 
,, 

HanpfllKemtH .qepea aaMepeHHNe ,lleiJ)opMa~HH B KaJ:t,lloLi TOIIKe no,llCIII1Th!Ba-

JIHC:& no !popMyJiaM: 

L[c,re; + "r~re!]- 1< [t;ro}t-rc!.d~J} = k LJ,f&J 
1-/"l. . . . . 

ffli!. (B) :::: 
£ - : . . ' . 

t-~ fc-~(61!-rt'e,(B/ J = ~<L~:;f61)+ ri;(EJ)j -I\ LJ.t,(8}, 

l'.lle 

JJ = 0,3 - xoall.>\liHll.HeHT llyaccoHa; 

cf(&)iE,(B) - ,lle\[lopMUll,HH B MepH,lll1UJI:&HOM 11 OKpyJKHOM 

HallpUBJieHHHX 1 

(I7) 

(18) 
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· . 

' .. ( c•• 

PHc. 3. YcTaHOBKa ~nH ~cn~TaH~H Topo~~anbHoro.c~n~woHa.· 

I - ~H~HaTopm; 2 - 6anKa no~BecK~; 3-·BepxH~~ ~naHe~; 

•·:. 4 - CTpy6~Hhli 5 - TOpO~~anhH~~ C~HhWOHi 6- HHil\H~Li rflnaHen; 
7 - llHHTa; 8 ~ pwqar.no~:aecK~; 9 - ~HHaMOMeTep; 

IO- no~BecKa rpyso:a. 
jjj 

P~c. 4. PacnonoJKeH~e TeHso,1l;aTtJ:~uo:a no Hapy,.tHoLi noBepxHocTH TopoH,1l;anb

Horo Cl1m,;JioHa. 
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6;(&j :-' paSHOC'l':& 116liCllY TeKyll{HWi·.H HallaJI:&HHMH 

. . . , . 

·. ·.·. 
' •. 

~ .. ,~ 
• • • . 1 . ~ . 

·· ,,. . .no~as~HH.mLH npiie5opa~ LiC.zt-3 :s .ztaH~oK Toll- · 
•· ., , ._ .. ·.·~~~--~::_, -:l: .r'.";"·~··~ ·\:· .• :~.'·. ', <·\·~·· ·~ , ' ' '· 

'' 

K6',l{Jlfl: '1'6HSO].ta'l'll14Ka 1 HaKJieeHHOrO '::B KepH-
• • ' • • -; .. J • ·,, \ • • 

.ztHaJI:&HOil Haiipa:sieHHH. > 
. ' . . . ~ '\"" 

,·L" r· + 
C.,(O}. -:-, pasHOC'l':& MeliC].ty.·TeKYII!HilH H~ HaqaJI:DHhlMH no-

.:-: ~; '• -~ .: . :. ' . : ' :; . 
: Kasamunm npH6opa Lic.zt.:.3 B .zta~moK _'l'Ol!Ke 

., .. '·; .. :' ; .. : . ""· ;·:·,. . ' . .. ~.~: . 
· .ztJIH TeHso.zta'l'UKKa~ ·HaKJieeHRoro no napaJI-: 

( : ·. . . : ·. . . ., -" ; ·.' 

; 

': 
. . . 

t•J 
,_ .•' 
; .. 

'1 .. :.:"· 

k, = 23, ~- Kr I cM
2 

. -:-,:, Ko~c~~·HTa '· aa:sHCHIJ{a~: ~~ ~·~o~mi 'IO~ra, · 

. 'KOS~HUH61l'l'a . IlyaCCOHa, .··TeHSO].ta'l'11HKOB H 

,_;'; ,._: ~eHhl .zteneaH~-npHd~pa HC~-3~. 3Ha~~fute·. ·'( 

., ·. : . . , . - :- . "· ' . '·.~ ·. ~ . '' ; - . . ~ 

·.· · · · dwJio n.o11y11euo Ito npoilepot~uoti daJiot~Ke • 
• ' • • ' • . ·~~ ' ', ,;··;. • • f, 

f, '·: 

. .tJ,(BJ = ~te);~e;ro l 
. ' ~~ 

CO].teplltaTCH B Ta6JIH~e 3. ~. 
. . ·". . . ... .. . ' .... 

.~Ha~ pHc• 5 H 6.-npr~:se.zteii~ ·cooheicT:seaii6 sHatJ:eHHH oTliooieuiH Me-.. ; ', '.;' .. .'· ., ' . ; .·,' \ •, ' ·: .. ' · ... p 
pii.ztHaJI~noro uanpmie,HHH ( f3tft9) ) K Himpl'lilteHHJO .9--· - .mih :·_H OTHome..: · · 

' .. ' HHH .·;KPY.KHoro nanpHil!;~HH .. (' ~(19)' ) 'K ~OMy lite .H~n:PiweHK~(~ .. ) ~:.odOJIO~Ke 
' .. or'opa, IioJiyt~eHHble · Kalt pacqbHb!M nyTeM ( cmiomH~ui KpHBaH), TaK 1i · · 

I.,,* ' '. • • ' ,, . ' ' ' • 

·:·::mcnep~MeHTaJI:r:.Ho (mollKI4 7, q o B ce11eHHHX Topa i, II, III'· KaK cpe.zt-. . ,.. ' ; ·. _., . : ., . ' "' ~ ' . ... ~ . 

Hee 3ll8,lleHHe oZVIH nepeMell{eHHti'. z = I,o2;' 'I,96;: 3,0r' :R ·3~42. MM) 
no :Ta6JIH~·e 3 /IO/.-. :': ,. 
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PHC •. 5. ~3M8H8H~e OTHOllieH~H Mep~~anDHOrO Hanpa~eHHH ~,(B) K HanpH-
• ' • ' • I ' ' 

llteHHIO ' r;S., B oooJiol!Ke Tapa.· 

pact~eTiwe · ailat~eHHe · 

v' 0 0 aKcnepiMeHTan:&Hbre 3HatleH~H B cet~eHHHX I, II, III. 

~--

r7 r\ 17 • 

CP 11 

··~·-- ~ [7ol r: 
1--J..,.;. 

>..CVJ' I I ·I l" 

11111111 Et=t±t±1±J±i 1111.11.11111 § 
"T 

11111111 EttW±ti I II Ill I I I I I I I I II 

PHC. 6.· ~3MeHeH~e OTHOllieH~H OKpy~HOrO Hanp~eH~H ~(B) K HaUpaEe

H~IO ~ B ~OOJIOllKe TOpa. 

pact~eTHoe aHat~eH~e . . 

'7 0 0 ::mcnep~MeHTaJIDHble aHat~eH~H B cetieH~HX I, II, III. 
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BH~Ho, ll:TO pacll:eTHI>Ie .H ::mcnepHMeHTan:r:.Hue ~aHHue ~ociraTOll:HO .. xo-
,. ' • • • •, :, ; £ • • {. .. • • • ~ • • 

pomo COI'JiacyiOTCH. ·.o~Himo B TOll:Kax c (}';:; -:22,5°; a = 202,5° ~JIH . 
' . . . 

; ·: MepH.ziHaJIDifux ·HanpiDiteHHti · pacxolit,lleHHe Me.llt.zlY pacqe~HiaMH itt sKcnepL!ueu~ 
.oran:r:.uuMH -~a,nHuMH cocTa:Snne~.·"" 25%: ·.lio:...l3kAH~oMy~ soro parixo<lt.z~enHe c:sn:

. ·3~HO C. He,llOCTaTOll:HO~ TOll:Hcic~:r:.IO ·'npo:Be,lleHHOI'O HaLIK· ycpe,llHeHKH KCXO~HbiX 
l • '>' ' • r; i ' ' · •·• :· • •. 

, ·. napaLieTpo:s. cK.ri:r:.'.{loua. . 

·Pacll:eTHSfl·:BeJIKll:KHa OTHOJUeH!tlH OKpy~HOI'O HanpHmeHKH ( ~(8}) K 
, .. 

uanp~eHHIO (~v) xopomo cornacyeTcH c ·sKcnepKMeHTOM. 

].(aHHaH~pa6oTa· ll03BOJIH6T.C,lleJiaT:r:..aaKJIIOll:6HKe 0 TOM, ll:TO npH 

.. np'o~KTHpOBaHHK MeTaJrJIJ4lleCKJde CKJII>@OHbl, ,llJrH KOTOpux xapllKTep H :BeJI14-

... qHHa OTKJIOHeHHM OT H.i(eaJI:r:.HoM reoMeTp~~ec~·oM il>~~MU KMeiOT .. ·TOT lite. no

PH.ZlOK~ ll:TO H ~JIH KayiJeHHOr'o ·C14JI~~OHa~ MOry;··paC~ll:HTUBaT:r:.6Ji C ,llOC~~_;· 
TOll:Ho« coreneH:r:.IO ua.z~e;.KirocTH n~ H3JIOJteHi!O£l ilhlllle · M~To~KKe. · :. 

: . 

,.·. ~-. A.r .JiaBPYKY, c.K • .Eclr.z~acapo~y· aa yqac_THe :s paapaooorKe ocHacTKH H ·.· · • ;> 

~3I'O!OB~~HHH. MeTaJIJIHll:6CKOI'O. TOpOH.ztai:r:.HOI'O 'cKJII>\POHa, ~.ll.Mep~KOBy:'aa .. <.; . 
. <·; ·-.; paapaoOTKy .. nporpaMM ,llJIH pacqeTa H~ :8BM, A.C.IIIKO,ll~ :aa np6:se,lleHHUM ·; . 

# .. ,. ' _. • } • ' ., • • 

•. 

. . . p~cii~T ·H~ .SBM 14 :B.r .~riuiue~y sa noMOl!li> B .n~o:se!le~KH .11cnb!TanK.tt;, , 

:·E.M.M.im:r:.HHtlyK,. JI.}d~Kyaiier.to:soiii; H.B.AKMeumu:r:. aa noMOilli> .npH 'oJ>opMi:Ie~.::-- ., ., , 
. , I . • • . , - ~ ....--,• 

HHK paoooru. 

.' ' .... ~, 

' "'~ 

.. -... 

•, ~ ·• ., '~·' 
•., 

···-. 

.. 
. .., i,_', 

•. ~ : 

. ·, 

. 17 

.. · ~ . 

'' 

~ . . . 

•,: 

:. :;: 

,. 1·., 

- ;-: 
'·. 

'.' ~ .-- ~. ' .-·· 
,"'1.' • 
·'.t<. • t ~ ' • 

·. 



'; 

'' 
~~TEPA T Y PA. 

I. . ProjloS.of . jar fh~ CQIJ.Strvclton oj a 1~-p .Bu661~ Chombc:; 

,t:://VL 1 1itl e I 1 report, · July i966 1 i9oc. !96G .fnt. Cen/ 011 

Intrvmenlolton /cr Ht~h &rc;-y Pllf-Stcs;. p fOJt. 

'· 

2. .J?c::.s~'?n Stl.ldy /or a Ht~ tYa9ne-f..c , l'l~lct llydrop~n ..i3d>ble · 

ChonU>er .fr ; 't.Lse em Ml'fRO.O ~ Re-port RHE:LJ.s I iq Jan. /967 ' 

3. r.M;AJieKCSH,ltpOB K .ltP• , llHTHlle~po:Bal'l JKH)tKOBO,ltOpO,ltHSH nysYp:&KOB8.H 

Kallepa •. I .q. llpenpKHT OV!ffi'I !3-3322 (I96?). 

4. K.<I>.qepHWC. ~HHetiHaH TeOpKH OC50JIOqex,' t1.2. JirY, (I964). 

5 •. K.~!qepHwc, B.A.illaMKHa. Pact~eT TopooCSpasHwc o6oJiot~eK. 

VlccJie,Jto:saHHH.no y~pyrocTK K nJiacTKIIHOCTH. JirY, CC5.2. (I963). 

6. .,e ,4. Clorl: 1 ../. holh. and 7Jh y.s. !f2 · ( 19.5'0) p. /lt6. 

?. ITpollHOCT:&. YcTo~t~HBOCT:&. KoJiee5aHHH. ITo.Jt oo~eti pe,JtaKnKel 

Vlj· • .S~prepa K H.r.IlaHOBKO, TOll I. ·MawHHricTpoeliHe (I968). 

8. Jl.H.HocoBa,C.A.TyuapK~H. Ta6JIKUhl o6~6~e~HHx cllYHKnKI 31pH .JtJIH 

aC.IrUmTOTHileCKOrO. pewe~HH ,JtKtMJepeHI.tKaJI:&HLIX ypaBHeHHl. 

MocK:sa, BU AH CCCP (I96I). 

9. Jf.H.OcKno:sa,_ C.A.Tyl.lapx~m. Tae5JIHUhl .JtJIH pacqeTa TopooCSpasHwc 

o6oJiot~eK, MocKBa, BU AH CCCP (I963). 

IO. lloJiax H., il>lmHnno:s· A.VI. 9KcnepHMeHTaJI:&Hoe Ksyt~eHHe xapaxTepKcux · 

Topooopasnwc CHJIL\f!oHo:s. MaTepKaJII.i paCSo11ero coBell{aHHH no TeXHirlKe 
. . . 

nysi.ipr:.Ko:swc xauep, murn:, IJ-4466, .Uy6Ha (I969). 

' PyxonHc:o nocrynHJia B·H3~aTeJILCKHH or~eJI 

12 OKTH6pH 1970 ro~a. 

·IB 

'·. 

J' 

p 


