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AII <AIITOHOB>. Y$paiHa, M. KHiL

AHoma4is

PBznsltymo oxlcnusocmi odart{taaHr& ma

6blJa 3a4ii notrborltg limara. P6po6nelto Heni-

niittg NoOetu 6itnozo pgry IIC ua emani aatoAg

ua noca4teg ma i 6hganba4is. SanponoHoaarc

iLoMruaicml' auxopucmaHHtt ompu"lauun pesAnb-

marflio Artt p6po6*u merHiaHut: su'noz a cucme-

ntll &cmo amu4Hozo Eew4aNIs nacaxrcupcbtu.rl

rimako a emani eaw4y ua nocadrg a doei"rt,'

ltu-u tcgno niaxoA! Ao IIIC.

Abstract

Oryortunities of modeling and ai*alization of
the aircrail flieht are consideretl The Nonlinear

model of the aircrajl lateral motio and ib aisual-

ization h dcoeloped- The owortunit! of using

receiucd resuh;s Ior dct)eluping tcchninl rquirc-
ments for auton.ttic contol sgstems duing
upprca& uith the Ir?? anale is proposed

Ket)nrH , r:ra rrr\r a'ra' r.\r "dFrf iJh\ory
a Io.. r.$ on rv - arl6 '" | .h " ''{'a Bi '

siJ,.r.Ir\ p,l.\rnr,ir, an,lborJ aiv" \, in o

cBirlrroro crarrcrr(olo, lpar,rectbct 6i,rrle rpcrxrrtr

Bcix rborlr x rodn l1l. Brml,I|ic'fb 3cMxi j ltoHraFv

BaHHr 3 nonepnHclr) .3IlC norpe6ye Brcor.oi ro'1[o

cri ynpaBiriHHj{ ryToBxMr ra rpa€(ToplrlrMu lrapaMcr'

paMx xoirbory. oco6;ugo qs nPo6rrerlra cra.ra

ro' rpuo o.r'r'Hiv uo i.lol u li[Ellrl

,rnrcr BlMor Ao roqHocri rlo,'lLory nlrarr'llofo afiapa

ra Ha 3araniii rpa€nopii y 3Bt3lry 3 pi3Mir 36ix}

cHnrM rac .reHocri noBnpsHoro npocropy [2]
Bce rr qirorry BnMirrae icrol l{oro llorrlnlllc rt

rpa€(ropllol.o nepl'ranlra i'i 3 axoA7{cHru HoB]rx

nirxoriB /:ro onr[Mka]ii amoptffNliE trepyBaHIF

no.rboroM rira(a. IcrorHhJ npx qnoMy € rreo6xir_

Hicrr 3acrocyRaHHi{ iHtltprraqii, rrlo 3a6e3re'ry€

Haii5iftnl iiMoBipHy oqir(y cra y rllrarrr'noro ara

pary y npoclopi ii arxouaHHjr 3a aHlrrr tsn\ror lo
ur'rrpllrryBaxnro lc, aHoEilcrroi rpa€K'foPii nonbory ra

ftplrrcpiiB or1 nMa-rrHocri rro ro'Ilrocri, cKorroMi']Ho

cri i 6caneuj no.rbory.

Ctoroauj l{,rs rocrrirxeHHt nrna\dru no.rrory

riraRa ra iioro ni,loraxHxx xapaKreplrcrx( 3acroco

BI,IKOPI4CTAHH' CEPEAOBIIXLA. MATLAB' qK SACOEY AJg
MOAEJIIOBAHHS TA BI3YAJIISA{II IIOJIbOTY,'IITAXA'

AJI.fl AHAJII3Y AI,IHAMIKII itrOIO PYXY HA ETATII 3AXOAY IlA. IIOCA'4KY

Byror6 rlrolc,'rroRalrHs ra Ri3ya.rkaqiro nojrhory

Mo,'te"rmlaHHr MoxHa po3l.Jrt]Iarll jIK 3allllHy lloc-r r-
xyearoro o6'€Kr), (riraxa) noro yrlotsrllrrr 3pa3(oM

(.r.tFt. o). uu rirle..:rqr I FrBa H. r oL, .i, n\t

notseliHRy B paMmn neErrr{x,qoryrrleHr' MoIe

rosaHHir BrKopircroBy€rtc! I.rj{ ItuHarrHt B.racrnBo-

' ci ot' i". ) ri a\or'.o.l.nr{,H iio- \r.'Fri d

xe caMoro o6'€(f)'.

3arJAtl{lr tsj3yanhauii, rK iHcrpyMerrry F (o"aH

Hfi roc.niaxcHr' urt pBHrLx rrnrn noBlrprHlrx (yneH'

\t. LF lkrBrllr', "r"niE nu.r '.1\ .li . r{r

3 rrcol{rtM cryrreflerl Ha6lt*eHocri 40 pc:Lrlrrroro

o.rL^'. O, or'. \r' 4n .'. , ,.r. 1i )d .i. r'

I",r.1 rr 65 rrr '( 'Hi arl n1 | !i
irrep\iiiiHo MacoDi Ta rcoNlerp 'rHi xapar{rcpllcrr'rltlr

,'rira(a, rioro cKcr!"'ryaraliilni o6Mer(cHHt, p€3y,]Lrar[

,rr,ornfix BIrlpo6ysaHt, Marepi.u rlirieM,rtN I ioro

\ro.qcJo8aHHt, nr:lrri 3a(oHu alrro\farrrr oro xepy

BaHHr ra iHL c. Arle rui{ aHdli3}, ycix qxx \Iarcpianlu

Hco6xiuro 6araro qacy ra 3ycllrrb, Irlo B cnolr trcpr!

\ro?n nJi,d. urro\r .nr',I trc..v. l'r.ln Bin

Horo rryMat{cHHt pearrHoi KaprrHtl Bi3ya,rtuauiJ{

rorboriB ra AoroMororo i'x Eipryi-"lr,Horo li{rsopcHru{

ra Mo.qe"(rotaHItl Io3tso-r1,I€ 3aout&lllr['iac, 3H]l3ltrrl

\rar piLr" :BnDal.,. ,vFr ur||. J||.tlvBd, . b ,)iri
nu ra po*'*aru p4l atryantnxx 3a.4aq:

1. Bx6parr ra lloc"rinlrrr orrrl farl'Iri 3HaqcHIIJ{

naparfcrplts no"rtory .nralta;

2- flpoBecru rocri4x(eHHjl po3po6rcHrx 3aRoHlt

anrorrar]1t1]ror! xepyBau rlj{;

3. npuP".Ir pr ' \'8 ,' / u l

6ori BaxKo peari3yBarr, Hanp K{arL, \rojlerlmBaH,]

DiIMoB ,qBnf),uiu a raKo* aocniu rr nonaAaHnt

. rrrr - ht rnrHi t,{Lr '..rtsn1\: rrxeB"i rl

cnrlHoro 6onoBoro Birpy IdI 'rac arlxt{clrlrt,
no, panmHll, u 3oHy ryp6y.reHrHocli ra irrrri

y aaHili po6ori Ha ocrloui cy'racrrlrn ytR"'leHb npo

kepyBaHHt Irorrhoror{ ,]ir am rponori)'artcn urHopx-

cl.oR)'Barlr Arur rro{e]rrcBarirl,l ra Bby;L'Ihauii (oMlixr-

reprry cxcrcrlry NIaILAB iflrerpoBany 3 npor?aNnxv
j|lcrpl {cHrorr Sinulinl(, cnroPcHr}r /!rt Nlollen]o3a]r_

rir lrrHaNri.nl,ir cncrcM ra npoqcciB, rrlo 344aiorrct y

Rnr,'lrAi 6rrol(in. IpnHqxrln nPorpir.v)'RaHHe Snruhrk

/(o3Bo,.Irrorr nfiI{oHarfi r\lolermBalrrrr crulilLrr x npo

\eciB 3 lodarHbo BlrcoKlilr cTtexeNt locroBlPHocTl r

r/.orrnllrrrrir4 p' L' rrn P H1 pr-v bd

Cr llpocBipiH 11.A., KorII€Ba llpocBipiHit H B.
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Ilpoe(ryBa]rlt' MoAe-ri 6iqnoro pyr,T IIC Ha

eTarr 3axoay Ha fiocaal(y po3flo\xeMo 3 po3po6ru1
3aI(OIry aBroMar 9Horo (epyBaHHr tra erani 3axoIy
Ha rocaAKy 3 aoBinsHr.rM Kyrorf njlxory ao 3Ic,
toro pea{i3:dtiro Ta Aocrili(eHHj{, rK llpz]rnaA, 6yle-
MO rpoBolnrn npn Hacr)ftfix yMouaxi npn B nyue_
lrlrx 3ar.pm(ax (280), Maci riraKa m, nroui ry ra J,
ra po3MLxy Kpr'Jra r, MoMe[rax i:depuii 1,, Is, H0,
Bn.ori Bxo{ B fnif:14) 'ra unxczHux H AqF sl,|]iJ-
Hux AaHux nira(a. Arr pGpaxyn(y norrarcoBtrx

) 4oB MoAen[raaHrrr HacaMlcpeA rreo6xiAHo cTrop[_
r 

_Monerb 
6a,1a[ r.BaH oop\ryFr.,d,

ffr(oL 3oDpa,xcHt{r,r rLa pac. L

. 
y eKo.ri B \roru nn q^ocri |(phB J.,4 rpa, (io-

pri oonpaaNlo npurepiii /

F€

1=)LL"dt)rntn

Ae Z(t) anepioanrHa OyHKrri{ 3 oAHnM repe peryxb

Io6ro nr.oura. .16trcx"Ha (pxBo'o rp.l"{,opii
3axolly ra niccro 3IIC, fioamrna 6yrr MiHiMdrrdob,
a 3EaqeHHr 6ofioBoro Bi4x[reHHr BiA piuHocxrHanb
Ho1 soHr rcypcoBoro paAioMar(a He fiepeBxrrlyBarv
100 Merpin rcpeperyrroBanns.

y ceperoBmqi Matlab an.oprrM Qopuyruu
3al<orly aBToMafirrHoro fiepyBamrr naca,^(xpcbntrM
,' raKoM Ha erafii 3axotly Ha rlocallEy Marulre Hacr]m
Hrit BrrJlrA (pxc. 2, prc. 3):
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Ptrc. 3 Crlydyla 3a@Fy aeplBdst.

Pnc. 4. 3o6paenE p6yn6rariD

Pesyrbrarr MoaerloBanna poapo6aerroro saxony ao6paxeno na prc 4 ra puc.5:
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Prc. 5. Birrvnemrq oeloxis ra pljr arpaB,eHFq,

3oBHirrHiii Bni]nr{ Bbyartuaqii, po3po6neHoi MoAeni 3o6paxeErii na Dr.rc.

Prc, 6. 3onrituEin ui.ren Di3yubaqn Monsi.
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ffiffi z/zou
OrNe, arc rurlno 3 orpllMarr x pcayr'Ta,i!

rro.qsrrorarrrra 6y:to npoBe{cHo B Merrax ron,YcrtNJtn

3naqert! (RinxnneHHir erepoHiB Ie 6i,,1!nlc ll5"sir-
xu.rerut pyJlt HanpaBrrcHHt Ire 6i,rb c 12i) ra Hc

reperi r0rJIlJ urirror Kpfircpiro xto o tKocri lpacRro-

l -n,o - " J rr ,rrhHlr\r , o\r nir-
xony Io 3I1C. ToMy Br'rKopxclaHHs BIIlue uaseIeHo-

r'o a".rrcp rruy € loqi.rrHxrr.
Ibolrro3HrNrn rlp ryqcrxrtnfi rqoro po3Brirny

o6'€(1a 
^ocni/IxeHHs 

€ rlo){irfiuicrb 3axponoHv_

tsaHH, orprNraH x pe3i.,rrrarits t(,.lq po3po6(d re:r_

rri.n,rx RxNJor Ha drcreMy aBroMarlrqHoro kepynaH-

m rac&(npcbr{lM ,rirano'u ra erari 3axory Ha

nocal(),3loBi",rlHr'Ilr ryroM rri'(xoay ao 3llc. A

ral|o)c fior]-fii6rreHe B BqcHHr 'ra po:;rrnon pospo6-

xeroi reniHiriHoi Nroac,,li .reper rocraHoBxy HoBrx

3araq, ranrx -sx 3arir Ha rrocallfiy np cr,r1bHorry

6o(ouoMy Rirpj ra cra6i.1i3atit riraKa s raHnr
yrloBax, rirtl\fonfi ABr'rryHa r41 'rac urio,qy B (ypcoBy

Nlarepia,rr'r ro(l,ri&rcHHn po3po5reHoi No/re.ri

Mor|].r' 3natIr flpaKrnlrHc aacl.oc]'tsaHHi1 y HirRLrrrlb

Hotrry nporieci nplr HayKoBxx nocrilxeHHtxi a ral(or(

'ru^yrL,6, or' op rdrri | 'r rrn'1 rbuu] o. i -

xenni aRloMarfi.rHoro FepyraHHt 6i.rHrrv py]ioNl

rirara rp 3axori Ha noca/Lr{y ,]R v na8'iansHlrx

rLiJJnx falt i! rlpa(rr.nriii r(ii{.rbHocri Oaxii,rljB aEia-

uiijrrlx KoHcrpvKropcL ,x 6rcpo.
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Auoma4ia

Bu3Haae\a HalJ\ooo-mei\ialta saaa"ta i flota'
3aHa ii aNmga-n,Eicmb cmocosfio pBpo6-xa a.'r2o-

pLn g powaxgHKg 3 ypa-t!6awlsnt 3aruuKoaux

3aap1 o 3anb1 4L1c Hanpwt{eHb sanuul{o -3o2o p ecgp cg

6ane,tHoi eKcnngamal|ii firb46tLt 3aaptttlr cmlt-

rci6 mentoaoziaHlLt naponpoeo-qie 3 npi4uHono'
ai6Hut u Aefetma,nu y cuzisAi HenPoaaplt 3 Nope-

Abstract

Thc main problems that arise in detetmifting

the rcmainikg life of aelded ioints Tuith lack

of penetration defect type at lhe root of the aeld
ob-gounded the inportance of improoing the met-

hod to calculate the safe operation haz,e ex-tech-

nological stean pipelines ()ith crack like defects

in the @elded seam ih the ing.

Dcrj.r
TcxHor]ofi'rri NtirqexoBi t1apoxpouorr Ha4)ron€

pcpo6nux r|Lnpncvcrn ualorr' sla.lny 4onNnIry, 6ara

ro Kirbr(erdx sBapHxx crudts, nurcnanux crroco6ov

pJ,firoro IyroBoro 3raporaHns, i cKcnnyaf!'Iorrct B

yMolan EHt'rpi nbor!TncRy Harpiroi no 350oC xapr
ra sanrrrKoBux 3BapmB:-rbHrx naxpyxeHb. y npoLleci

c(cn".lyarauii 3 pkHll np[.]x]L Iranamaxexnt He €

Iocdiilrr\r i, crcpiuc aa Bce, iioro r{oxHa ti^Hecrlr !o
Kl'r n " "r

Hi nepeBipru, (irr],rteBi 3BapHi c r*r n 6ararr'ox

Bnnarmx cl"rl€Bo no (orxcHi xaarllrrrl]4 B nxx pl3

Hrrrf rpiurrrronoAi6Htur rexrrorrori'IHnMlr,reil)enra-

x|. )] . !.x)rb ,px-B , r. . tvi wa,I! i Br'\or\
frf nf Bo. \ r Je^f,r\ H.p ia HU-- cr(rn,nrriruI
Oco5,,IIBo qe crocyc.fbc,r raponpoBojLi8, BrroroBrle

Hxx roHa,r 30 podB rorry 3 rlerorprnraHlnl-\r rexrlorlo

r'i JBrtlo ,rH p|r.Ba B;ii nrva-

anrir{rdi r€puiH cKcruryamllii. I]ocra€ rxraH}rn npo

B 3saqeHHt 3iun1r|r(oBoro pcclpcy oe3neqFor eK(:

.^arau; ,"..r) r.rrn0i--,nL r\ ru ' '1,!'r"u

'B

O Ilepeni.rai'i A.O., Ilpoxopenrco B.NI.


