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USING CLUSTER ANALYSIS TO DIFFERENTIATE THE DISEASES DIAGNOSED ON THE TOMOGRAMS
OF THE LUNGS
Abstract
The possibility of using cluster analysis to differentiate pathologies (cancer and tuberculosis), leading to the appearance
of spherical formations in the lungs. As the diagnofgtatures used parameters are defined on the basis of imagiag X
computed tomography. We compared the results of two methods of cluster anatys@skand hierarchical clustering. The
criterion of the quality of the method of cluster analysis is imgare the clustering results to verify the diagnosis. It was
established that the compldiekage method (hierarchical clustering) is more reliable than tmedans method allocates the
correct diagnosis.
Keywords: spherical formation in the lungs, fratthmension, cluster analysis.
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Konstantinov M.Yu.
PhD in Physics and matheritat N. E. Bauman Moscow State Technical University
THE HAWKI NG6S HYPOTHEGIDEANABRYOTUREQF SPACE-TIME
IN CLASSICAL PHYSICS
Abstract
In connection with current problems of General relativity, gravitation, and cosmology the hypothesis of Hewkingf
Euclidean nature of spad@éme is analyzedt is shown that in the classical theory this hypothesis leads naturally to the dark
matterexistence and to the polymetric spditee theories. It is pointed out that thgpothesis under consideration does not
contradict to the gravitation waves existenltdés pointed out also that the Newtonian approximation is realized by the usual
manner.
Keywords: spacet i me, t he Hawkingés hypot he stimetheones dackmatter r el at i v |
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s=f eR + Wu.u) Ry u)
w8 QU (W) g, (Wo ) kg @rgd ) (80)

6 H iy - 2O G 6 O dpEdsOdz d 1 O (Elc(ua;vé;}c)cﬁzoqaaom Jodz oL od L2 Mise dw 1 t
4 OG0 &g j

L (ugoug )+ Rt ug) B QU (o) (W b

9 ftsdzj Hdzj d3 o' Oy Sz fls jufighs o j rigd2sh) st @y d3OIstcd 9 Ols ¢ COo¢ s 0
fjtejrtsH s Hj2Mlse d¥ OF 8 )OdD dats 2 fiplf s glatlz @ ¢S X (33620 d d .
1 0Cdzs ydilsjdz' dgr § L Od3j yodzadw
vOCdds BBtOL 5, 9 CdzOmMmdyj MSsd3 o Oted Odals j ¢ d 1 tslsgjte jOd3j s ¢

ftcdotsHAIl§ co o, C o9reotsHkz t MikhjMiso wpolsudaf d- , IsySd3das® dzddeit) Ids teafcofy
f o5 Mls tc-6 tzf) g9 @ed , Hsf EMSC Os hdds Mkh jmMsotse Odedj tsBI jCIlssa, B0 ¢
ftcjorhOjls MEtstesMls! Mo jlsO o 90CkEKB]. [BO 1Idmr or atsHO dzkzy

lef jeor 7, Isy 3dzOwW &BOIjtedw, oL ddC O h Odzj wflcdddzl ® o &t usdsYj I
fiosmMiste-®tzfikg @&d ¢CO0¢C (MjoHtted BOdse O. lted 1Issds dagj dmsdzs yo
sy dgdzts?2 BOIsjtedd d Isy d3dzs? 1 dzgj ecdd, BBMEYHOjBB' = o dzdlsj tOlsk

It oabtster a, ftddwilsts MydlkOls!, ylt oL @By dshmis! ttoOMYftetsMlst
ftcdotsHdls & dzOtkzh jded¥ fteduddzdesfmisd d twOL dzdydz d3 § Ot OH S MOC
JMdzd wHodxjdedj UOMIsdfip dAOtABMY Y to thfiss teiPedgj tetitifgo jistso 52 ME stetsmls! ©
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ZteOo dzj dzd W o3 , sts dzOtelzh jdzd) Hteduddzdesmisd o 1OSdm dBBSHJdvAa of
BEHEMN jets MojternfMoajlssots? ®@BOLjtedd fjtimMiCOilsmMy M Codkzmtse f tot
JdeEt oadHjls! , st fsmitd Sk Hoadyjddj B ydets?2 ggOIs Istsd d
e "nBH & 1/ sdsoMmMStsdik ftojHj dz daf Blsdzd yoOjlsmw OdOdtse d ydztsa
sts?2 x4 ff dgtd s fajzdetc PmdstsH j dzd dzj ftetslsdoe stej yOls Mmizh jMise tse Odad
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94 HJ ded d BOIsj ed Odz dzts G 5 B OdzO dzf O W dzw j Isfmw dzi 5B - SH d O3
HISJ:dz.ISdziqu’u;fr]ch@q’ ftesyi MMORRd o tOL dEZJqyde » BlsteOmMdzv - :
tOMYtejHjdfddy 1 dzgjteetstej Miztemise, dzjfijdsfy & jdagd ufg dgf "OF dzdff e i3 8 Hidg U
C Mtotej d3j dzdz" d3 Qo lstsBOISdL Jtetso Odzdz" d3 MdMisj BOGE EZyilkO o BJL

oL cOMIs O Is.

RL d3J 64 ded W 9 BOWwOdmtse ' ~ mMdMmilsj BO~- , Co¢ ftcOo d dzts, H L
HOPG dzsMisdteso Ols dzd § ted 4 dgdzj d3" 4 st B 8zdzd ISYj telef sdis tgdz” § L dfy Qedpodedy.
dzOH j 3 detsfls ! d BJLBY OMdesMmliss , Zdzzyh dIs: tcOBBIsk MdMmisi &3 k1 to
Moz d B Stctso . ¢Cls Odz dzs?2 L OH®BJude d30vde detgtsjclssn w ¢ iifdieyj jHnjlsdej@lzd g L d3
s lsd 3Odz' dets § tcoq’tg bpdefjls ME&GjMlse j dedzs MmdadL d s+ ddze § Misd yd
ftsor Ml 1 WWjClsdodetsMmils: ftesdL otsHMmiss O.

tdhdb: dB3j stsHB® 5B

jesef s dstt Ougq € CEQuEpmise O fedeBLESs o 2y,

ftosd3r M dzj dzdzr = fdMmisj B3O Bdz! "ts2 tOL Bj tedztsisd HteOCIsdyj Med
dzsy dz" ~ q‘tccdeZOHdzf: LOHG‘L{ Bsekzls tsCOLOIs! dizj IstsH ™ df 3 dfor Gk
fnd dso sdz' dz" R q’fr] Jdzd?2 fted MsedzOMtseo Odzedd HOdzdzr = E¢ OL Odzts
fted d3d dzj ded § o3 fno[fr] JBB St s Isjtedats? OdzcjBter HdzYW BdOdedL Oydd
Ajdzs5 t©OBBIsT o dzw j Isfw cftedrl LicGDRddls SdoL d@)jdimddgjdds gl s fiAsh Is te 52 iy ls
f) qﬁjtjtsdzlLtsaOdzq’,jd3 Coif ! s Isjtodgls?2 Odzg jBter : tOMuUdls d&dded B3O dz

Mdmisj & ; ftejrnjdjdd] wOMYftsdsyjddY HSYSdddlsdgEdt] -4 dif st
1 tod MtsMisOo dzj dzdd KO jtedOdz' detsets BOZzOdZMO, H tsdkddts kZtcOo dzj

fssSUEOY M) B0 flsdLosHMlse O [3]. { OffmdsistsddsL g d =T s d L

d fSHj EHPBEES 5o M Xe@EFTh A mgd) ¢ Hav o 5 b Wnfdls sk s L | dr dzO¢
or DEHWY REM, Hdv Slshbls fdsodz o D 1 dsBusCdsb ] .
eqflsj BO I isGesdsjsdafi2s 2H diisH j 7 B O&OEMO d&jjls odu [ 2] :
AN\:O, (1)
GHX -9 j Clsste tchy hdzOdedef,y O Cst WWdydjdzstsa, MtsHjtey O OW L dzOyy
-1, 0, +1.
[ v StjHjdj dd" LOMIEHO HEMsOssyds dhfsd Lso Ols! ddh !
f5lss5Cd ftddvlsts §SHELOLH,) dWIs! O OB d: HOj & it d e s te
dL &3d toj dedz’ = o czdi g adg’ jd [ &) dzOB az
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[BBLAdOUdHB §tsHBdsYjhse s MP L o&jdesjds HId HBEE s@jsdzo s ds- P dgr @y
L dzj By dzﬁ)d,)(ﬁ/ﬂ(l)-x}z)l, M(Z),)q(3)|' M®.

Irydidd i &qdd B0 dkKdzts i3 desgddy jdilsse sytej Hilse  fted wlhizlshlse dd
Bdztsy j WEDEO-§ st .

{BBL &ZOYUddB toapg(AOLtEd @S¢ MdzjHikzjl dL tjh jddw fdmhlsj d:r ddd
dzj Lo jMlsder » d@sckls BriIs! or"BtcOdz fHtesdLotsd degs d eoMfmj tedh jdedV
Csd3e d zONgdrfdzjdu Oo dfd 322 [©]h j dEPS B SBLOL A, HEsMisOsYds] HdW
Ctsdzd yj Mlso sk AN B stctso

X4 Xs
I
X2 u®@ J U@ to—s
—O
X]_ X5
O—>

A 4

u®
X | ye® O uy®
_O—> _O_’
X7 X9

{ diiur O § clssS sXn ez e@BEK XS E, X -dL 6Bj Y j &7 j Xk HEOfus datgdls j dz' dat
dL di3j oW j d3tsj L dzgOuj ded j, gy jdud ofPlstdgy) dzoug tsc tf tedfL of tEd &
ddzjHizjls tld&kjlkdls’ , Yylsts tjhjdedi LOHOYd B t©0OLBIhjddd §tcodeE
stsets, ftosdLotd ds] ttOMfodsyjdd d@Boydils ftde misd ¢ dzj dzOB dz¥ |
SftejHjdj dadv Bdded BOd degscts Csdzdyuj Mo O fedetsetse Wodvwjlshmy il
tJ“J’dZdW o Mmddosdz dzgs?2 Wil §isOdgjdd fdzd dsisfgtg dsuifipls o daPL dgjtsidf jtods
eofnX@d MPudv  dzos d HOj et §sissS Of as doddindg) tatdore 272 Mittingetdz o o
X2 = £V, ... 0. )
lted B dzj ded§ MmdMmsj i St slsjtedts? OdejBter L YWjClkdodss o L
9

ftojHmlsOo dzj dedj togh jdzdw MmdMmisj B kteOodzj dzd?2 (1) stk (2) .
I COouyjmbej dddamMseOoydd dL sy, ddscs {(BHASHO ©OMM&EtLd

ftej HilsOo dzj dzdgz® 2@ todf 1. 1 kMis: XgO daCh toHX,mKlslz 1 1OQ dadzty ds Isfp&iz

fJtoj d3gjndddf ¢ sdzd yj fimsd.ts kL dztso
Jftejnjddd o&dddBod dsj Ssdkdujmnses Mejrflse dL djtejdd2 o

BOROdNSe ™ & kiOo dzj dqi=1,0)d iy deds sH O

®3)

BOtdyO Csi WWdydjdsses Mmdmisj &' ktOodsj dzd2 ( 3)
-1 1 1 0 0 o0 O

0-1 0 1 1 0 O
A=f0 0 -1 0 O 1 1
O 0 0-1 0 -1 O
O 0 0 0-1 0 -1

1 sMSsd Sk Hdv rasgdd)edyr ud hiks dzj L Oo did d3' K= 4f,0tc O d3 jskstOutz’ 20 §
or ydfdzdls! . uvOCddH SBOLEER, HEMsOssyds JhHfsd Lse Ol 4 fted
By jls fedojmisd ¢ dzj dzOB dzd HOJ ds' o5 ¥ f BAOEERAER.T  WEE , o Rjsimdid  dd L ¢
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X P KK s B fsdkzudd  dzj dzOB dz 1O o3 XY, X uEOHD) (dag o . el detz Isde
LOMY Sdztsyy § dad § dej f e dydzj st | o | |
lieddsj ded s M dgo sz & § o udMdzj dedw v wPw S j ded d3) daPdpdsy
or ydmazdls: tOMARtH ofMjn flsCtes dO ftedejHj dedes? Mo dgj.
CoBf ! s I5j odztMapleOdzEg By i jddi MdMmisj &3" o Mo sz detsds o dHJ
Xi =06 ™ % % %+% % X% % % %X % X% X (%)
GHXi-stcOdzmt sdzd tetso OdzcdzOY BOIsted YyO.
Vefmis:  duLdsitewes i, X X o okimea) . sOC fMdainkils dL tjhjd
ftojHMisOo dzws s dzddzj 2 dzks S tsdBB ddzZOyYds dL Bjtej dzdzr 7 o j dzd ud dz

X1(2) — Xz(;l) 4_)(51),
K= A A
X:(’,Z) — X((;l) +X§1),
X£(12) — )(él) _Xél)’
XéZ) - )él) ')((71).
[fzd SHddz L o' BlcONkzerdd HoO@ESHOGds, s dzj &z LW ftej Hj ddls
LOHOUE & Hefsdddksjd &5 f(edestOR, Skt j seBjmfjyolks

dL d3jtedlsj dz’ dz 7 EMmilstets?2 Mmise .

R sdz L2j 3 Mdzj ks " d2 1otedMmisdud M dAzdQizéntse ls dff odsjBfifdsta® I
fedestefg ool &, twjhjddj LOHOUd (1) (wsBiglsDp dd’ Bj Bdgo K4 ¢
ftojHMisOoadzv jls dzddaj 2dzzs Ctsdse ddzOyds RBOSMdd30dz detsets  § sdzd Yy f
Bd ded BOEsde jij Miso s ftodBstesa, ftod + s BdHissg s daj dzOB dzt H C

t OmMMBsslstedds ftoddsj dzj dzdj HOdzdesets YBHARGBHO dzO Htedd3jtej (3)
tejhjdedv (2) fBCOLT 90j]ls, Ylsts Hdzw § o I flsldsts odgOsi! | ¥ lasdnaststc
tOMrBHO XY sush@ sdz! €2 o BN jdB3 i Xdeded HME Qs fzd3j Is ( 5 )dzd dzgz@ dak ¢
sMisOdz dz@ 7 dL d3j toj ded 2 .

tdhddedd ] HOdzdets d3s Mdzz YO de@siodfjdldgslzd v d . f @ Gtothpdzj §y B fls d
stflsd 30 dz' dz' 3. 1t.6OCIsdujmed bt L dzOYy0Ojls, ybksts ftod f tsdzts 35S
or ydmdzwes sw d wodzwe Isimw dzOB dzs HOJ d3" 3 .

10 fwolsd¢i fwodatsudlsmw Jddjls' HEZidely ddg v i delsyld O widnif ds,dz' € e @)
ftesyjmmj. 1 1lstd mwzu04 fted fshmsOdtsecj LOHOU] tojCdBjd

or ygmazv s tsflsQeh j j Mw ts dzd y fr]lsa1s ftecdBBtetse, HBMISOLYdsYy |
Cosdzt deztcOyYdd chd3,;tGWJd3f"‘ fslssCtse .

t OL tcOB t5ls Odzdz" j Odze sted Is d3" dmt tsdzJ L s Odzd f! fted fsmistets j
dZJWlSJﬂJtGJtGGBGIS’SG“hJGB L OsasH O Lig! ydimzsds okt tse B sdzj
dL B3j edlsj dz dz' » twipejdgifilgedzd . d& " dzd Geso jHjd (i Ofd j di
sjrdetsdzsedyd MS dn EmMlsOdzso ¢, Hts oMmMjet fHosdLosHMsa O o Y
EftcOodzj deyj mMSdj tejh jdedw s EfmsOdasoCj daj HsMlsOs h d7 Mmtcj HMise

ltod jftddsftetseo Odedd deseor n Ijnmdsdsedyi MSdr kfgls o fs 0O dz¢ 5

O] ¢
cOmMf sdzsy jdedd HtedBBtetss fp yJ dz' © EyilsO Hodyj ded dzj WiIsd
ftesyd MO . RL dztsy J dedz’ | orhj f sH ~doLHdzd M Wiz ded 1+ & B digz YO dz©Mmy s its
sz o Odedj ftodetstese BjL EZrabkuhjddy COyjfMmlsed® MtsedzOMtse Od
vO0Cdds sBEOL S, dMysd LssOddj ©OLKBOBBISOdzdzs?2 d3j ssHdSd
BO&ZOdZhtser 7 MdMmisj 30r L Wids @zsgd BOOMRPBEY dzdff. W tsiftddztsy j deder 2
EmMfjhdes dMmMfsd LsoOdz fted MsLHOddd d dBsHjteddL Oydd OslstsdizO
fslsts¢ Odid .
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Senior teacheDepartment of Theoretical Mechanics and Strength of Materials,
FGBOU in Kazan national Research Technological University
METHOD 3D DESIGNS OF PROCESS OF MIXING OF NEWTONIAN LIQUIDS IN TUBULAR CHANNELS
OF THE DIF FUSER-CONFUSER TYPE
Abstract

To the article results are driven 3D designs and numeral experiments of processes of mixing of streams of newtonian
liquids in tubular channels diffuserconfuser type. The models of similar task of specialists of this area are studied on an
example 2d naels for a tubular channel diffuserconfuser type, a design of that was base on development, forming and
numeral experiments 2d models. The lacks of this method of design are shown and reasonable. The author of the article for the
decision of task is a#f forming 3d models. As an instrument for realization of decision the set problem a programmatic
complex'Fluent" is offered.

Keywords: turbulent motion, newtonian liquids, processes of mixing of liquidannel othe diffuserconfusertype.
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veuvodr IS VRC YOIRERf [ R frrruv ImI{rVv3fRrR R I3m{r1v3frR 1"

tRerJrdd1d sdrArrvtdvd 1 I ryYrR srRICzr4d #] cC

O dedets s Oydw

]l HOdzdzts?2 Ml Ols! j, M § sdBsh Preficyfimoublestodtesdsdftsa® jfHtg wa ZEdE0azd 1§

dzd € jdzj o sets Ctsdzyd destcOsO o Hjud sdfwhjes fasw. vOSy] ftts
10 ®fidase j ftosdL o tsHMIse j dedgr ~ H Odzdz" - cOmMMmdstsistej dets o dzd W dzd
t Ofmdstsistej dz" smdetso dz" J§ LOadMmMddiismisd COydfmlse jdzdzr = §5C0OL O
odzdqwes hdj dg@ ftesymMim tBYdeO OO Ister. 1tjHAEZsY ] O oL @G
sdfwh jets wdztsw HddY ttOMyUjkO ttOMARBSHO tecOKE O.

sdzs yior Pfjdase STV h jes Mhswy, L Oc¢kPoRydrodbieshdter Isj & j 6OIs kz te

Nikolaev A.N.}, Sharikov Y.V.2
'Postgraduate studefiBrofessor, PhD in Engineerinyational Mineral Resources University (Mining University)
APPLICATION OF PROFICY TROUBLE SHOOTER SOFTWARE COMPLEX FOR RELATIONSHIP
ESTABLISHING BETWEEN INPUT AND OUTPUT VARIABLES OF THE FIRING NICKEL CONCENTRATE IN
THE FLUIDIZED LAYER FURNACE
In this article, with the help of software Proficy Troubleshooter product, was analyzed cockeintrate firing process in
the fluidized layer furnace. Archive statistical data was analyzed Based on production data was examined relationship betw
the effect of loading the cake in an oven and a temperature of cinder. The main quality paragpgeading on firing in
fluidized layer furnaces were identified. The parameters influencing the roasting process were identified. It proposeaf the us
temperature of the fluidized bed calcine to calculate the flow rate.
Keywords: fluidized layer furnacegake load, cinder temperature, Proficy Troubleshooter

94 HJded §
.IJ dZzOMmilsswh j j o tecj 3w mMieh imMsokzjls ddetsy j Miseats ddzdzse Oyd
LdzOydlsj dz' dets fwsor hOls! COyjmMsets tOLddJyde = fJtetsdL o sHMIse | da

o jdzdyde Ols! 1 Ctsdesdizdui Mcd2 1 WWjCl ftotsdLotHMmlse j dzdetse s ftoj H
rdzv tcOLtcOBBISSCd IOSdn dsotsoo jHjdzd?2 d Hdw teBthdtseo Odedw
tOL OB SIsyYydqscodz, ftwOCilsduyd Msd afr]JGHO dzj 5B - 5 H d 3R] teifseH Q dizf] jic tsto E
ftesdmMratsHdls Mt L dOydlsj dz' dz@ 3 HBfEh jddvdkd, o MmMdddr Hsb&ty,j dz
oL Odd3sme w L ! dzj S slsste’ n fOOd3] Isteso sMlsOj Ismw dzi dL o j Mis dzts ;
dzj Stsdelstetsdzd telz j d3rfjd Mdstg illslz h jud@ftwvd § o tsL d3lzh j dedw tsfpls O Isfqw  d dzH
LdZ2Oydls, dzj dBsekzls B'Is! BSBh jd M fos@Rth! s COCB2 ddBs dBGH

Ajdz HOMEZE2 sEOBBEOBSISCO Otndods m HOdMd R, §tsdzkzyj ddz 7
Cdfvwh jecsORgFEY MsOHBdd] Mdmisj 3" EftcOodzj dzgdwv, whdese Odzdets? dz
[ BtcOBSISC O Otrndodsz n H Odzdz" = BkHjls ftwtsdLeosHdl! Mw f smtcj H T
Proficy Troubleshooter € tslstste’ 2 foLosdvjls: dsmEBezsE @B’ d3ef Gedzdzts flzts 1 5 !
Ctetej dzV ydosdzdz" | L OeadMmddssmisd; fomisesdls! MisOlsdmisdyd MEEze o
f OOd3j IstcO.

Proficy Troubleshooter

Proficy Troubleshoote( H O @) § { Is%ts i3 dQdRCTizd Is d didzfMIS tf 2 dfj teiksstiste 5§ o sz ® Hzj € Ols
L dzOdddinizh j Miso if icisdf & o tsH fHsDdgddbdE of dzf Is tc Iz dg jOdels" ISP tdsk  offdmstRd L o SH Mis o
o' ¢ tolzd i tisBts o jlsdzls d W d W deeftupdfis j s o 2t & B @ G¢ i § Bts GO jlsi dztdf oty ts B 1
diftcjoaws®h j ddw.

Proficy Troubleshooterl H O®])] dMy sdz! LEjIsmw d HdwW HdMGCt]lsde -, d Hd
sBtcOBSIsS d PTH{Gstdelz' Lrls 900 1Is j dz2 f sdzkyOjls oL sy desfls! o dL zOdzdL dte
f ted ud dz dn otsL ded C datso j dad W . vsO0Cdyj oL BBsy desMis d fswo dzv s
Mdkzdzdtetseo Odzed™w ftotsyj MMO ) dMfsd L so Odedj &3 Otemrdodz' = HOdzdz" =

PTweo dzv j Isfpelzj dadisifdgs d€ dzt B &3 Otcn do dzr d3 f tots @ toc O dZAZ30O 3. JsBB2
dimststedy MSdj L deOyj dedw, 9 COC®TY srdsdgv jBli W] oA drgis yrdats fds ' f o
Bfsdz hj yjdedzgr = d ftsdzjrLde" 7 L deOded?2 L dmsstedyj MSds HOdzdz =
ted YR cHEEE® §tsd LtseaOlsjd d&syjls:

t OmMMudOls! ojtswilsd §j ftedydds Isjrdzsdzsedud mMcd
bolssdzOIsdui MSd or osHdls! IbjrndsdtedyimMédy LOCE
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v f ttduddz fowoeodz dzdv BKOCtso Odgdzr = § Otelsd 2 ;
VMisOdztse d Is! LOdBsL OadmddstsMmis!  f jtoj d3j dedz’ = ;
Juyjddftej qdszh jlso © s odzgj Hicj dzgdW tejh jdedv o tejydkj tj Od
. 1 OLtcOBISOIs! d ftesdsHj dzdtetso Ols teihiddi o wiyxddd tj Od
¢ 5 &3y ts defPraiisyO d3dz0 § BrffitzjCause.

RMMdzj Hise Odzd j

[ dzv 0dOdzdL O Ytetsyj MifGs dasygpabdc@Ils@d ®§ dfjjouslc L Jfwh jets Mdsw it
HOdzdzr | M [ ¢ c-HB&EOMREeduyEiEEor Csdif Odedw e .

stsdzr MEOw | [ st ISy Gismdlalzg] Is @dedeloztse d yj MEsy ftesdLeosHmMlseas (s
S jdzior n twkH d ftoBdlsOrtdglbolz | 44 fif&od &P 9 Is tff odsfiledy v dzd € j dz
COteBtsdgd dz dgr i dedCjzjorj fteshCd, CsBOd ktser 2 Ctdyj dzgstcOls d

[ Mdetse dzOW L OHOYO Hdzv ftesyj MmO BBYdEO C(dyj delstcOlsO o fj ud
Hdzv Btsdzjj boydtsets tOMASHO otfmisOdssdlsjdv. 1ttsBdj B3O o i
M s dzr » tOBIsOls! ftod OS2 o' MEC2 IkjifjteOlztey (1150 At

g ftdish!i s ftctsc tcO d®ufigsicosblethiotee B § 8O j sy tsyj dedls! otsL dBEsy dzkz s
CicO d IbjdfjtcOllzter IsjySd, ubt fsLotddls dOd3 HBS OL Ols! 9 tsL d3t
HsMisOlstsydets?2 SCtstetejdzvydd dBjyHE Lisdidd §OtOdjlstcOdizd, SoH@y! s
sj B jteOkztelz kjySd, ojH! IjfidashtHjty0ddy Ijuyusd LOsadfMmdl sl
ftos2Hjl GeOts O, sjd3 Bsdz' hNj bLjfdzO BEHjJjIL fjtejHOds Isjys,.
tOfmMrtsH otMmMmMsOdsedlsj &zv (ke dzvw) .

[HoOBtSISC O HOdzdz R

[ 2% ©BEOBKISd BjtejdB L &zOYjddy §O0LOijstess §jyud Sdfwhjets
COYHBE fOLORBIILO M ddzlsj tco Odzsdz © i3 dzzlstz.

IBBsLAZOYjddj (OO stetso:
Flow KekiL OctekzL €O CjC0O (dzdSjdzjotscets Ctsdgyj dzsteOlsO), s/ yoOf;
P podinaiHOo dzj dzgdj © Y tsHddzi, Cc¢/ fMdz2;
Templiv j &3 j cOlskztc® o Ltsdzgj LOGCtkzLSd $jSO o Hjy' su, Aw;
Temp 10i v j &3 j 6 Olskte® ftsH MotsHtd §jyd su, Awu;
Temp7iv j &3 j cOlskzte® o Ltsdzj o' ctekze ¢d $jSO dL fjuyd s, Awu;
TempTechils j &3 j tOlkzte® o LkjySj, t Colstsd ckeOs&sf iz Oj

1 sfdzj L OC ok PRIstfe jHBGzdgdis iy o = ff j oo 5dzO YO dz! dzO% B OBBIC O, O
Ld&z2Oyjdedv a3 f OtcOd3j ste @ L ORTG IS d MY jj YEF.0 dzd dzyf te lisnit@/eidtie@ o Yk dfStsuefh *
Colbtstes? BHPBHW sy dzder | GteOded ydzr j L dzOJlded Ws./ WO MdzO N jndizts i) dzbs j O Js §
sSBttOBtSISC d H OdzdDataPrep@atioss d jf Isffifry. ¢l ) .

3. kOdzso dls!
4. o
5 h
6

= =4 =4 & 2 -9

Ly Continuous Troubleshooter - [Data Preparation - Continuous Troubleshooterl] = ]| -
| FEile Edit View Options Window Help — =]
= | ol &2 o6 [ s | @ | B
Views | change view: Info - [ =] Action
[ 1 - - W
= = Import Dataset - = |
Data Cause+
Preparation — Arhive [ NET Wrepper Source
LEl) Text File mE
'j 3}* Database Table =
’ Last action: Text File SPC-
Visualization Fields: & Jhw Proficy Historian
Rows: 1192
©> 5> Random Values
Modeling [ Seurce Block
@ String to Double Sl Text Fie
Convert Types
Knowledge = .
Extraction % Wave Generat
Last action: Convert Types
Fields: & |
Rows: 1182 = fgyp Add Fields
Benefit £ “# Remove
Estimation ‘ ' ’
Modify Dataset
L6 2
=l Flow Kek limit £
Knowledae N | i valies 4 1 Transform Dataset
Fusion )
. Filter Dataset
Last action: Limit Values P=j Therbatas
Fields: &
Rows: 623 ' Combine Datasets
Action
Deployment e Export Dataset
Load dataset 1 Uniosd dateset ] Switch dataset O3 cateoories ¥ | Remove models
For Help, press F1 NUM

{ dMmi [ Sldes fsHEslso Cd HOdM -

ddzj Hs h d2 " O6 GBtOBKBISSd HOdzdg AL Qolgish dodstvfrplsdz j2dzd o3 CECtriataly Coid \pef t
LdzOYyjded?2 ofmjr HOtOR) stesa, O OCY,] otejdsjded L O OLH'™ 8 Odad W .
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| HOdds?2 tOBBIS] o GtjHjddd §O0L0d)lster ddj“hdj oddwd
P, B' dz ftetso jHjdz fddy 2 WOSkOwe % st ity gdkj dpo o @ d oy,
Mistlsdtsh j dzdv HOddy 7 fdzyjdd 7 ftscORdkd & &jssHsdE d HOd

I “tH] dhfmdjHte Odd™ B' dzd by dz MmdzjHEs hdj Sttetej v yd
1 Temp_Techi Flow_Keki 83,94 % (86,1%):
1 Temp_Techi P_Podind 59,73 % (58,4%);
1 Temp_Techi Temp_1i 14,36 % (12,78%);
i Temp_Techi Temp_10i 33,81 %(35,21%);
F 5
@ Correlation Matrix (%) l = ﬁ]
Flow_Kek P_podina Temp_1 Temp_10 Temp_7 Temp_Tech
Flow_Kek 100.00 4505 2230 4278 5533 83.94
P_podina 45.08  100.00 451 4525 -72.84 59.73
Temp_1 22.30 4501 100.00 G348 -156.78 14.38
Temp_10 4278 45,25 PGS ES 100.00: -25.3% 3381
Temp_7 -589.33 -T2.84 -16878 -25.3% 100,00 -71.18
Temp_Tech 83.94 5873 1438 3381 -T118 100.00
Categories
v Adjustable v Disturbance [v State ¥ Target ¥ Undefined
| | Clear | Export | Ranges | OF; | Cancel |

t dBis stetej dzv yd 5dzdzOY RBOIsted yO

RMMdzi His0 Oded | fsCOL" 90j s, Ylsts SCstetej dzw yd b dzdzQ 3t § © 0 I i i3
MeMlsOa dzv jIs 83, 94 %, Yl fsLrotdvjls dOd ftelH s5dzOcOIs! oL Oc
LOadMmd d3ssmils: weodw jlsiw tdso Odzdj &3 ¢ BsHj dzdiese Odeds (Jtesyd M

[ dzw HOdz! dzgj 2h jets  sdzkzyd dedw tc OiN@ls'H O H dz@dEF ) MSdzf s B FWisH ¢
sftejHjddls! ydmdzj dedzsj L dzOyj dzdj ©OMrBHO BEOwLEO o stz yYyOlsk

I motsHT

[Mdzso das?2 yYjdz' ¥ HOdedats?2 tOBBIsT Br dzs tsftejHjdzj dadj oL RSy
stelzB YOk iy, o COwithigocits HaBdndgiHls tas@, O taSiCe jdgjiyde 2 + Isd dizd 1 .

r v dmmdzj s Odzedv dMf sdz! L s Odzmw 3 Mw ydzr 2 Otemndo H OLOM] Is
Cbstesets ftesdMmn sH ddzO Poick@mideshodierPl Peadzs Bdzy s s j tcOlsdo degs d
LOoadMmMddisMmisd § OtcOd3j stetso @By HE M2, O ISOCYy] foLetdvjl f

] AntsHJ LCMfjteddzd dzgs©@ BT" dZO0O sz yj d2g©@ L dzOydlsj dz' dzOw Ctstet
sj B JtcOktes?2 IsjySd. vOCoOw Ctotsj dzv y@ls'dzdzOyYls 5 Ols § G s D ls bz tc @
Csdzdui Mlsoa © IjfdzO, §JjtjHOdzdzBets j2 BeOitd, O yjd sBtsd " j
jdg Btsdz hj CJi€C0O 3 LOGCkyOjJ &3 o ¢ J Y- sS4, sjd3 Bsdzt hj 5«

d
d .
dzj HEE R 2 hOGE LIss MBSLHOdj d&@sHjdd dO shdsej §sdzkzyj d
OO 9 uvtkByOlskzs 14w . v sydsts § s tcd HJ dzj ded 4§ tOMmnrtsH O
otsmmisOdzsa dlsj dzw d 5 daj dsdlzd sL HQRIBE € dxEzsd k] dz'j detk A ESB OIS dIs W
s dMmMss d&dlsjttOlskzter / References
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t 27 dzjuddS ts
[ syjS@ldzH d H Ols-d3D Y O d yj MECdn dzOEC,
[ SdeMC 52 cEtsiizu Otefise j dedz” 2 Isj mdaPpugdaf)d?2 kdzdo j teindls
Red[ (rflovRrRr vrote ¥V & Jt dlwpsicantvsfs 1 [ odsvsrRL [, [(rdz(t
1¢ Jfav )] o1 RrRR
O dedets s Oydw

RiMMdzj HizjlsMw EZHOt &OMMdodsets Isj d&zO 5 0o detscdsj tedets twWOMIsw dz
{Bhdj fitjkinhjddy §dzomisdd Mudlsosishmw &Y &lddedgd, s @O figdy dilsidd
t OMfMdBZOtedo Oj IsMw jHddz 2 §tHAGSH of Bz Otz@zdzs? Hez@Ptc © tolf 6 dztyY dzth ¢
shdatseo Odedd | ddzS dzj 6O ddzd 5 B MCtsdzj ydets?2  zOMisddzj dz0 §tso j ton
shdtsodzr = ROLOCKjtedMmisdS EZHO®BO (Mdd CtdsOCkdsets oL Od BSH]
feHtsdy dlsj dz deslsd MtskH Otej dad v, Ci WWdydj dels© o sffls Odets o dzj dzd
Mestesmisd MszHOtjddw, oJjdduddzr odzjhdedr oBLHjJ2MIsoad?2 dzO Isj
OdzOdzdL HJdzZOBRd Ud ME 52 W izdeC yd di sendizfsodadiad § 8 d i) lstisdg'H Qeddf ik fds detdy@s
sjtstedd w. 1. uvdhsh jdits, o C(tbtttts?2 ftojdjBtejcOsls otsdzdatse r Bd
dmf sdz LEzjlsmw tjhjddj So0OLdMsOdyYj MSt2 Ctsdals OF Is dztie® h 1 @ H® y of)
ydfmdzj dede” s d + Bfdtedud MEddsd tejLlzd sOOB]. 1td B "drn &if
Eftezetsflis! & ®BOjtedOkO o BEOMId SCtdkskOClO, dMftd Lt Ol! t
dmMmdj Hse Ols! %Y MisS 5§ ZOhbdRUD k] | MO GFE &I Ui MEd] tjLlzd C
OdodzdIsdud MCddid d udfmdzj dzdzg” dsd t6j " jdedWvdsd L OHOYd EHOLO Yt {t
Brls! tjCtsdi3i dzHtso Odz" Hdzw ddgy j dzgjteder » tOMyjlstse.

Sdzv yj o' j bffdetes @] dzOMmls d uj fif e jos it bt tetgOded j S bl ¢ 20w, B j NS sdaj
6OMwy jdadj, GhdseOddj, ONdBflkssksdSo.

Rukhlenko SA.
PhD in Physics and Mathematics, associate professor,
Don state technical university (Rostow-Don)
STUDY OF THE BLOW EVENLY STRETCHED PLATE LYING ON THE BASE
Abstract

Examines the impact of a massive body at evenly stretched (compressed) plate, lying on the ground. The total displacemen
of the plate is considered elastic, and local to the contact is efplstitic. Considered a common approactihie analysis of
the attack on the center of a rectangular or circular plate lying on the base of the Winkler or an endless plate orcthefsurfa
an ideal incompressible fluid. When calculating the main characteristics of the impact (force of coresdtion, its
maximum, the moment of achievement, duration of impact, coefficient of restitution at impact) important is the consifleration
the initial impact velocity, the magnitude of the external influences on the body and the plate, the statéabbodits. the
analysis of the dynamic f uinbcatsieoen. oTfh et hceo lilnifsliuoenn cies ocfo ntshie
theory of S. P. Timoshenko, which neglect wave processes in a small area of contact. The solution of thiz qoasEtat
problems for elastoplastic bodies, which are in good agreement with numerical and empirical results. For large local plastic
deformations can be neglected elasticity of the material in the contact area, use the solutionptasiigdcontactproblem
and to investigate rigigblastic collision. The asymptotic results are in good agreement with analytical and numerical solutions
to the problem of hitting the hadfpace and an endless plate and can be recommended for engineering calculations.

Keywords: elastoplastic collision, rectangular, circular, endless plate, even stretching, base, asymptotics.

fojHjdvelsiv ROLOCkjtedMisdSd MEkHOL kY lejtH' 7 Hj¥Std

oo BB CodsOC O, § totsdedC O fp fizis ¢ ks MRy bizjylddipve i steQifps d W if S o

I [21, [41, [61, [7] wOommdsktjds sddvddj d&O §OO®]lstr

f zOfmisddzr . 1 [3] dMmfjdiHss Ok EkHOE &OMNde dsct Isjpdd Fiss § dzC

Ctokodzs? f dzOMisddsj Mt MotBSHA & CtOjd, djy0Ohj2 &0 thdtse Oded

VHOt 65 ftvwhskzesd ds?2 " Otded ted2szC ©F Y t ksth)ls OfazeO B I§ d dzjo.H Oyd [ €

bj &zO w®OMMb e O: h jc s, Mt SNy il " Otddteds Y telsts? Hiw Gk

0o das ) tedzs OMsW dgzlsts2 ( My OlsmY) dzg % B 52 2 dzd dzts iy €izts iy © dzd B ) df dzdz¢ dg

f sfisk. iz OHdEM Ctedeo dL dz@ ISR dzOt 96 dsAsnfty  Iszj HsERiE(@f | 2y tathD]  tt). Iekj. deQfdzd J
0o dzts Mk gdsi BBANG dasEts] dafde@iflyd dzr o Ibtsysj EZHOKO:

2(t) =a(t) +w(a/2,b/2,t), (1)

GHa bi Misstetsdz  f woOW K ¢ t0¢x¢a0Cytb vtcOodzjdedj HoOodYjdedw Isj &zO
swy ifisd d SCtdsOlsEBcB] gt PEdsHg Mo dV
t

z=Vt+gt?/2- m{Pe)(t- t)de, @)

0
CHGi EMC Bt dzdj MosBGHMGSES §OHjddY. (jhjddj CtdsOClds2 L Ok
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P?%, P =sugP(s) ¢1;
s¢t~ - -

d{ePY2+P], P=P, P >1;

S

PR (R - R, PER, R

®3)

— ——=>

a
a,

—

P=P/R, d=2/(1- b), e=( tb) /- (Y=1+db,
a,=( 0 g/E®R, R=gRa,, g=pkh; E=[ (-A,)H,+( 4n)E]™"
THifWd @, 7 SdlsOCIsdz0v fddz0 d &ifmlsdtsy Mmiswisdj, ftod st
HWsteBEUHEE,N T Bdshkdd Sdkc0 d St W¥Wdydy dlsr kiFg g e@d dk dgdoo
f ZOfMisd uj MSOW CHdhsOds0 tHdsets dL jd, o AEEE 6 tmsd ststzds
Stj dzdv ®RjyHE Isj OBG, f(tod 656382 HAO ClojCeida Csjdisy dfsozas | (OQ JEAECS
dyf sH " sPBEEAYL2(1- 1) i yddd dHtedui s 0w v Mgtk oz @B & ©Of

ZOctlzL § (.
1jtejdjhjddj § dzOfmisdde ftjumlsOoadds @ odH :
t

W(X! y!t) = ﬁD(t - S) f (X’ VA S)dS (4)

GHJ HJdOKBdYJ MEOv W Iabydid , &doffrddadf e Of s )f j tof d3j M j dedj ff dzC
osLHj2MlsadwY O jvy vyj delste fMtsmtc jPht)stsdt) dedetse s j Hd ded ydzse s d ot
dMdBf sslsdujMSts) fsojHjdd] dstddtss Odadzs? Al (1 Al)
f'(¢)=8Dmf(al2,bl2,a°m), ni=rh/D (5)
o bksyCj bEHO®BO (8o vy, jdistej §&OMmisddy ) dmdjHse Odsi’ o [ ¢
otej &3ju&t/(@°M, © OCy] fd sBSddRE J @@= - WY dadvyn
w=a’(k,/D)"?, J=a’p,/(2D).

f@)=1@W21/2/),t)=32/ é éYMN(l‘), Y un @) =sing ) Wiy (6)

M=1,35,...N=135,...
[ =alb, Wy =[(U5 +(/Uy)? +J)? +BY2 Uy =pN.
16 &BOd 7

o 2z
f*(f)°f*(z,0):§ﬁ%dg’ z=Jt, c=wt, (7)
A=(c?- z>)?=Bt, B=W-JH)".

f'z,c) wodw jlsfyw 1Al HdY ©OodsdBj todzts tOMsW dzzlsts?2 B j MS ts5dzj Y
J=0 f'(z,c) wodwjlsyw tojh jta) =) (O)ztserd 11 20 o ddeS dzj tetse fMCtsc
z=Jt=t(Dr ,h)y"?12 d c=wi=t(k,/(r h))"* dzj L OodMmwis afbf de@mlsEfde'ts,0 Ists dL
yst fdf OR ¥ &ZOMisddzr dzj oddwjls dz® jj Mmdsjhjdedj o Iktsysj L

I sdkzyjdts WY jShkdodasj OMdBYtslsdyujmMStsj tejhjddj HAY al,

() ° FU W), FU.mW=32/ &4 A WA ®

M=1,35,... N=1,35,...
lted BBd hda L dOWBjdd¥r OO st
F(J,w° % Earctgi8/B
c P B+
lesdLojHY B3 LO®RY dzz ff j toj d3j dzdz" =
t=kt; z=k,zz a=ka; w=kw, P=k,z;
k =vm/ify k, =Vok; k., =Vy,vmip c=¢gRd,

cHj St Wk gdKp delsidztsh j dzd v 6 OL d3jtedr R f OOR) stese EHOLO

BOS Mg BOd dzr j L dOujddy fted ¥ jMsCsfdOmsdujmMSsd EHOw] (L
[fEMSOY dOHYj®Sd, §dkyOjd BjLIEOL Bjtedzzd MmdMmisj Bz k0o dzj d
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z(t) =t +Gt?/2- ;”f’(s)(t- s)ds, z(t) =af(t)+w); (9)

w(x, y,t) =s ;’f‘P(s) f (xyt-s)ds wt)=w@al/2b/2t),

e N=PR/k,; s=m/B8Dmk); G=glk;;
f t)="Ff (a/2,b/2t), f (xy,t)=8Dmf(xy,t)i destedsd tetso OczdzOW Al ;

é dn’*p??, P, =supP(s) ¢ n;
s¢t

I[drf’sz’3Ps'”6+(PS- n'?p"?), P¢PR, P >n.

) 6d KONESd LEzjd wihjdd] ¥YhHsSsfEofsduj MSs2 S sdls0C s dzts 2
P, MER0 d P=P,=supP(s);
a=j

s¢t
I P, f ted®<0
d tjhjddj LOHOUd r IXpZ W it jdsBuc@y SwpjGagdy [ O§f®© Mo e G LOdsOte)
o toj GBWdadflzC B, Wd f*.1 © 1 IsOf j dZOGtGIZ)inZ(fW I]’t:sq’ rlou

a=P; z=P+w; z=t+Gt?/2- ﬁ:’(s)(t-s)ds w= ﬁD(s)f “(t- s)ds; (10)

X =(1+G/9)/(s*+sF's*+1); W=sF"X; Z—X+W.
RL (1®)=0fsydsjnjdvjkmv twihjddj rluv 5 fodkfeshsicOdhlsskz:
=(1+G/9)/(s* +1); P=sint +G(1L- cod); w=0;

Bt..)=0 t_ _=pl2+j; j=arctgG; P, =cog +G@+sin/)=G+y1+G?.
1tod Bt@'LdaPAU Peled £ 9 d 9 O&G. dzlsfdgtd J dBfQ dzdfffedd BB L dZOYOJ Isfqw 9 j tor dzd ¢
d&d s o dH:
X°=1/(s’ +1); P° =sint; (2/p)t°,  =P° =1 (11)
{t O BOtedo O disj tjhjddj HdW BjLEGOL®Btds?2 Mdd EHOGO
Moslse jlsMisokzehdds LW W jSts BB sODzOREL" f Atk OEO 5. j. Hd
1 tod Oc(FpD)da sHdd ih jdzdj rlu 6 BjmMCtdy ydes? fo e SH das
F' =s'; X®=(1+Gs")/(s* +ss+1); W* =s5X*/s, P° =G+ A exp( s t/2)sinfm +W,);
W=+1-5%/4; A =1+G(G- s) /W, W, =arctg(2W/s) - arct2WI(s - 2G)];
W =s{1+G(t- s)- Aexplst/2)sinfm+W,)}; W, =W, +arctg(2W/s); (12)
to, =arcedWi(s /2- G)]J/W. P. =P(t>,) =G+[1+G(G- s)]lexp st,./2).
1 66G=0d &BO& morHjdvw (11) o (12), dsyds fsdzydls: f§teds ddyy
X0 X%- ss/(s*+1)%; WO s /[s(s° +1)]; P°° (1- s t/2)P°; w’° s(1- cog).
1 sHMs OB st’g+e o bwOMfdEO (5L otsdy jls Bt fHgdefdsd 3 v dedz j 1§ Ot
EHOGO:
t>.°Ww-5)2 PB,°1-sd4 wW,°S; Z.,°1l+ts@- pl/4). (13)
456 zOMdzs ftoddzW st sEOL dgP g dztdzgf ¥ B (
t=Lt, drjlw=k (@m, |=k.fk /(r;h).
4 Y sk MobRBSadedg jdkgdsOCO, dL (8) MdjHk]jl:
f"oFU,mWd{t)=Cdt), C=L'FU,W=1"Y (J,w), j (I, wW)=wF(J,w. (14)
lted Bsd/>Jdnls. j. ¢ B4 ez g %-—arcthg
I fteddesldsLdlzOyd dedw s 1 Al Hdzw 11 O o ddel dzj cso M sy sMdets o Odzd ¢

7= 30(€) = 3w ) = Jo(1t), | =k\ky /(r;h).
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ltod dMMmdjHtseOddd rluv BOMMdo desc s Isj b= Q) sl ipipdzj dz® o OGRS dz jOte
ZOdBsd N j 2 thddl B3t CHEOD | tnyB s MG @zl - OwLOClsjtedL zs hdn &
NY S smls: hdse Odd™ | ¢6S dijud@s O kM o fi) sifsEzarORH2Q e O] furd I
ftodBddy O kv ¢ Mslse jlsMisolkzs h dds L dzOSIF .Y a3} tdech OGP df jrs st tOa
CoOHKOl M2 § Omisddsj MdzjHkzjls dNfsd L tooksc ooaze Yl sl e GL (o

Misted Bdilsmw ¢ BJ MC dzj wlas Mdzjf , L @oaf fpsiffs B & lip¥afd s dets ZWM s j BO |
dfmimdzj Hij v ©ilsdshsbJ/dw. ds 0ok stetss

1 ol=0 o ddz dzj tetso MC 5 tshhzl) Qdzdd) totislmfbtid ffisiojdzj sL @o dfwh jj tsls
kn o' fszfOjl o GCOyYjflsaj (OLO®Bjsted®, =~ OAEds,| gDz izj 8 lsj Is
tOMMBOIstede Ols! L 0o d fd Btsls L, fi) dffitdsjjHafsls Qo3dyw s 81§ ¢ 5O to @t jv sz @ 6 OL
EHOBO. 1ted {Itsd Mdmisj B0 (3) dgMdidh ) shotc btz dfidgde fpso ofdf
odzdwdzdj tOL BjtO f OMisddr dz0 fsyjmfi kEHOLO.

R sdz LY (1dddy et Gtef effdedy rluv o MzEy0j, SBEHO Mdj
O fOoEO®Rjste EZHO®BO BddLSd § Mtoslke jlMsoks h dd Lldeodfyj s dzdzh
LdzOyj dzd ™ & Bf Oc®efs@®Odo (14) o (10), &OSBHI®R

F'(9)°C; XO°(@A+G/9[A+Y)S+D] Y,=sC; WO Y/ X; Z°@A+Y,)X; (15
we Y, P, z° (1+Y,)P; P° HsinHt)+G[1l- cosHt)], H=(1+Y,) "

I Bt d3j dzls tp et Ol deyf § dzd v BOC ) d BEAEQ, ) RE,d 1§ WCHEs@ e O j L 2 dz s Ols
SftjHjdVElsMY fO0LOKRj ISt EZHOKO

t..°W/2+/)/H; j =arctg(G/H); P,,° Hcog +G@A+siny)=G++VH?+G?; (16)
Wmax0 YOPmax; Zmax0 (1+Y0)Pmax
1 6 6=0
(2/p)tmax0 Zmaxo 1/H = 1+Y0; Pmaxo H’ Wmaxo YOPmax!
ftoduj 3 Hdy &EOd -
2IPNt s ® 20 L+ Y 12, P ®1-Y /20 W, ° Y, 17)

1 sHfs@oadvw (17) dPLEP), o el e®OBj dibatteo jteyxHOjlsY ©jLkzd
fesdzydd, ukts (16 d (17) ddji¢ls Mmda fld> RF @ andpsds iy dz w&tij ¢d
LdzOyj dzd 2 B, OtelOR] Istsjoh j dzd v  fdzj v iz j sl SISHAS, )/ 4 faf thdizziyt©e) O l8its daf th of |
B.

10 10fj] ©OLEwlkLSd ftod r) v fdMmls GHs G tsO ssdzjisded 2 OHf sdcfrpOidzRd
ftcds dzd v dzdztsdz o dHJ

#=G-P, w°Y,P, z-w=a,,=P._=Pt.), Ht,.)=0, (18)
tdhow (18) b daiEEfFlssHd dzts
Po (P..- Gcos((-t, )/ YY) +G, (19)

#=Wo Y F=(P _ - G)Y¥?sin[t-t )/ Y],
SISCEZHO YtjHjdvs lsMw §todsddy Yy dzdz’ j tiLddDy jteded) dzdiv O t€ Qsigglsiants tdseO :
t. :tmax-'-Y(}/2 arcco@ /(G - Pmax)]’ £ =- Yélz\/Pmax(Pmax_ ZG)’ (20)

¢ Hm T tmaxd B4 ¢ 15 o dH (1|6 =-#tgQedda@ dfOs W dydj dedsk o sl Odzse dzj
(20) MazjHkjl, ybsts fttd rluv MEswshls! 6skMHCECO &OMMJds s s
Eftekzets? 1 dgjteedd f dzOfMmilsdder d hdetse Odad v .

lted Bid hNénj. ftlf>hsocd &Qfflsddkz &ty ds Mudbkolk! B M sdjy
5COL™ 80! oddwdadj dzd(J M Qi dzts v Bts GzqOE) 5 bzt v) tdsfs MBQ cr'ids € s fiyls
sfdetse Odzd ¥ BORO d o dzd W F &/, @ OfRg tsigsh fits IsEE(HOQODBE f deds

| Sted30dz dzr 2 EZHOL 5 BjMCd ydets?2 f &zOfisddzj, dzj y0Oh j2 .dzO
1Al Mt dz0 o te®sjskjdz0 26 08 dedinyo  fif ddd) wy el 22" % Nz¢ T 413,
l st dz0 Ofd/dffldass Rz 7 ¢ Bd " dh /L,dz0QuEd ¥ E j tff Puckdds) jlscetO
Mots2Mmlse ® ¥ dHS tsiedj Lt QLK T G o tasjlsdsj dzd .

1t6d BOd 7 [ &B®WzGd WD L 0o dfd Bsfls!

f°(/)°1- 3/ /(2p)"?° 1- 1.1968 . (21)
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dMdBY sslsd s O WizdS 1 dddsfjds] fpdmdashid2 o dH:
f°(/)°n/ %, n =§(J§- 1)G(1.2)° 0.7225 22)

1y 5 L/Odg@dt/. { sz y0j &3 ftode dzd v deczz ¥ ¥ steg/zlz, 1 ted d3j ded d3lz &
f (/Yo n(/ +/.)°%, /.=n?°0443¢ (23).
ydmdzj dede 2 OdzOdzdL fsCOL" 90, yYlts OBMdz sdzOW fsetejh dasfls
WedSydw Ologt djdfs@ 0 ¢ WekdSydd §dskdshisd dsttkOd dséts ot
ydimdzs. 1teddjdvvy & OBOlsddd i3] festzf §ddf of OO ster 1 565  tOf
LOodMmMddisMmils! Hdzw or ydfmdzj dedw 1 Al :
f'(/)° n(/ +/.)°* - 0.016%xp[- (log,/ +1.52?/11.67. (24)
dbeMde sdzOW fscetejh desfls! or ydmdzj dedv 5 Wstedlzdz (24) daj 1t
lied t©jhjddd Mmdmisjd koo dj(fdBe toyonddg odeor W Hdedsy gy o dzls j tof 1
Ld&zOyj dzd?2 d dhmitsd Lo Oddy fflstesjddz 7 Ofddiflsslsds (21)
ftodedzd 3y dzdets? WstedBzdzj (24) HsfkMCOjl jv ftod ] gazpaidy ol ted@Sgy
pdzdwdedw. I [2] ftwdeojHjidr CcwOWdSd L Oodmddtilsd,.bdR.l5@EL &) ©d
W, =Znax- Poax 515 § OO Bidytc ®OL dzd ydz' 7 L dgO yri Qe Q< Iff jOusPiddz Ushejos 5 o daj te Yy ¢

sfdeso Oded v .
VHOte 5 vyjddstelz Ctkcdts? § &OMisddy Mt MmotetHA & Otkdjd, d
Meftej Hslssyj dedze” 2 dBfzd M §edS &ZOHT 0 Ojlw o vyjdidstej o OMmlsd de

Codgsbrttds | dMmdz Hizjlshe |t s b5 t6 geetiatfls @) jdds jf dads owtss IS tk@ D)V?:
f7 () :pims/in(m)+4a AL SsinlL ), L, =yug+un’. (25)
N=1

] [5] (&COLOds, vyt ftdeddyy dd j L &Oyjddy St W¥Wdyd,j dsd e
uy © AN, A ° pN.

l jtotsy Md&ZOGOjdBsy o (25) MtslejkMisolkzjls wHeodWji=gifhr,, § czoml
LOCt] § & dedese 5 2O f BHIKS.dzir o fryitpel tsesrkips O, § OMEGEZ ) cd BUEd " d A
dL (25) ftdkzyj &0 ftods ddyy ddzovw ¥ ttdkkdo

f @)° 8p w'sin(c)+J,(c), c=wt (26)

(fdzd o (26) fYwjdaiBtej W fGjteo’ &3 MEZOCOjdB" B, I JMmls! B d
Zydlsr 9 Ols! Qo dets 3 tedets] twWOMIsw if @il d ey OBOFJ M., Is€ O8 dzf @ tddr ¢ ditd
fted ftjH] dzy dzdz mMdzcedwr oy ds dMmMicd? L tse Ols! ftod B dzd 3 ¥ dzdats |
rlou

(1119))
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Russian]

7. Ruhlenko S. A. Udar tela po ravhomerno rastjanutoj priamowgglastine na osnovanii [Impact of a body on an
evenly stretched rectangular plate on a base] / S. A. Ruhlenko // Nauchnoe obozrenie [Scientificir@@dg@g. -~  214P.

92-97.[in Russiah

29


























































































































































































































































































































































































































































































































































































