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9r Hjdzwels §f OOdzdzj dzdL d3 dzO Mdzj Hiz¥ P drn ko dzv = :

B S tesC 5RO dzH ;

-sff JtcOlsBicts o ;

-ydSazse (dljtOyd?) ;

-fsHftescteOdBd3 (WlkdSyd?2, fwtsyjHize) ;

fsksStso bkftOo dzj dad W ;

-fesyjMse ;

-ftod dztsy J dzd 2 .

1 ted dzOf d MOdzd d f tots ¢ tc O d3a3, fted HdZOL dzOyJ dedz’ n
dmf sdz’ L zsls Wwods § CtsdemistczC ydd. [ By des o7 Hj dzd
flesctcOBBIteso Odzdw sOCdJ, COo¢ f(Bsat®d@Eid oo dxdd
wprgj f totsc tc QA e 5§ @thed C O BB tctso Odzd J ZO0 hdteslt
ftotsctcOBRBRd totso CPdmfald (Hus,. )y + 4, Clstster 2 HittsBLotxdgwdg I ¢
ftesosHdIs!  OtcOdzdzj dz! dzr § o' ydmdzj dzd v, HODolAEIZCOls ddz( J-
ftosctcORBB C i ddyiststeOdd, dzOf tod d3j tc. s WL COd
Mtej HMiso O f Otc ©dzdzj dzdAlgdk68 (1968EGodem rentPlasia( 19 E2Y Modula2
(1978),CSP(1978), Edison(1980), Occam(1982), Ada (1983), Linda (1985),0big ( 1 993) d H
{Bd&zOMis: ftod & dzj dzed 6 dstOEjsdEdste s ©Ez B O Md Misj B 6]
sSBtOBBIKSCO ¥ sdzt hdrn BOMMdoetse HOdedzr 7 d Hts.

[ sedyj MS s f Otc O dzdzj dz' dzts § ftotsc tc OB tots 0 O da
tOMYf Otc Odzdzj dzd © Odzd j , fsmMSsd Ck dEEsykhBddL BT
tSHdzts o toj 3] dzdats. S WL'COdR dzséduj MStsets f Otc Odzdzj dz
syYjtej H! ConsudenPysaf(1983).

1 OcOHdGEe B3O CoOdzstsor 7 o' ydmdzj dzd 2

1 85H o0O0ddstSor &5 Ctdif ' sIsjtesd B" Yydets 1 sdzed BBOs Is ¢
ftod JelO@Yy dMmitsd LEkzjls sOCd] fHtsdvlsdw CoOdidstsots?
CoOdzstso OV L Of Zls Odzgdetsfyls ' CoOdzstsor 2 § OtcOdzdzj dzd L «
Bdlkr (Ho O EkfMmks2yde' o MehmssvwddY cBsL E&IERdds o
(CoOdzBEtsr j MysMmtsed j ftoddddkOls: d 0 d 1 HoSst
SHdtotcj di3] dzdes 5B tOB Ols™ 9 Ols ofMd oBLMBsYyd §j Msmlk
ftosyj M fsdzkyj ddy tjLiEzd sOktses kMEstw jlsmwyw o dgj
lfjteoar j dHjt CoOdzsthe ®e ®©dzC s RBY Ny B fzaB3O dzo 'dzO € 5 &

1 tsL Y J f SHtSB dg" J dudd 9" MC OL " 8 Odzd My o s d3dzts ¢
Codif ' slsjteO $OC Wd6 dswjdhfl tsLts of AdajsAG] 7 L OH Oy Mt
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glzh jmMlsolze s tOLddyder j §HAatHT If tc§ O jsfipdsdejs j dat d c
Ckedltse dMmf sdz’ L 8 Isfyw :

- 20 o dzj dzgdwWw L dzj Cstetsdzdesets (ddzd WH ] tcdesE ts)
fsdzzf toctso tsH dgd € § ;

dz0 dzd ud 4 d dzd slsfmizlsmise d J L OtcW H O (L dzj Slstot
fsdzzf toctso tsH dgd € § ;

Mo jtocrnftesosHWh dj 1 dzjddpd/ delds' frzizsfinflste tfiij g & 5 B i Ot
st tojjdede? Istsy¢j ftosmisteOdzmise O) ;

-sdats 9 dzts j JdaiAs esipfzifl§ o dzj "dzj e ts L dzj CtesdzO o9 I

-CoO0Odzstsar | Mtsmisswdzdw Mo jlsO d Hts.

ltespdzj 3 ftod fomMstesjdffsy@EMfE" ¢ EB@E) tdaEse
odzgjndzdr oeBLHjJ2Mead?2 MsMmede » tOLWkzh dls! € 9 Odzls
d Hts.

[ dzv CoOdglstsotcHBo CEBY OB Pls™ 9 O sfqw w L " Cd ftetse
Quipper o tMmdesea | ColHaskdlle s dzjydls wiLr €

{ BdzOMIs! f(todd3j daj ded ™ ¢ & @dglhyzg W & o Ouzdff ' BlHzsE tsa| O
MdMmilsjdd © tBdkOMId WdLdSd, ~ddidd, Bddsedd, 1Ct
MsLHOddj deseor' n dzj C Otefmlse, W ddOdhmtses &sHj dzdtetse

]  dzOMjsjswWotej BBY tOL OB BlsOdz , Misamd@dele 8 efrjj 9L s dgfj fr
HifMwisC e CEB dlstBdstcsfm distdp 2 C o Odzlstsar 2 C s ! & |
tcj " Ols! LOHOYd, Solstster j daj dBsy il tihdls: ¢ dzOMmMmd

1 SRy s ilsjter

[HdZO dL 90y d rmMfctspdiaf 3 9 tsdef fisls j O OdzOdztse d y
ksySd LtjddY OdOts®dd bkimstts2mlset d&sL O yYj dso |
Mtetsjdedj d wWOMmMf sdztsy jdedj dzj 2tetsdetso, 9" HJ dzj dg’ tc
yJ dzse j € O, EmMlsOdztso dzf dzd Mcw L R Migfn) Hiso Gededzy oo s
dera Bl JCISOR (HBYHjoT" j] yYdtod, dzOBBtOIststedz J
fte.). [HEOSCK GMsOjlkMY L OEOHSK2, COC dBsLE t
dMmftsd L 8 Isfw  t.OL dzd ydz' j 4 tstf 7 tisHOL ..o OBl ts Is § Gf Is dzfsfijdst
dej Qtetsdede” § M isd. 17 dZ0 orHeddkzlsO dHjVvw, Yybsts Hdz
Codzdyj Mot 1+ dzj Bj destse, MsftshmlsOsdis M €tddyj M
Bq dzdz OteHtso ) . 1 tsotsHdddm! + CMYj tdadadss |t cHiilse
smdeso j ¢cft. lwsosHdd j 1 CMfjteddsj dzlsr o 1ilsts?2
fsdzzy0j & & dz0 S &OMMdyujmMSdn Csdif: slsjteOn.

1 OC dz¥ yd dzd §

t OmMMmdistslste dzr twOL dzd ydz' §j § OOHdCEdB fiosctcOddsd
ftosctc ORB] totsrodPHEd@ , ¥ HdMopP] s dzOdz! detse s f tesEctcOBRBJ oo
fiosctcORBBdtcso OdedV, -BOEPez d zOo Grdzg s dztstc 56 tc O 33 t
f Ot Odzdzj dz' dzts G s ftoscteOBRBItetso Odzd v , f OttOH d ¢ BO
BdSC R sIsjte® d Ht. dLJHdDSEOHYE® §@Y H@OL dzOyj
sfted H dzJ dzdzsets Stz O L OHOY, otsLdzd C O hdrn dz@ 10
sjrddSd. | HtfmezjHddj HjMWisddjlsdw o foweLd
sjndsdztse d2 ff sdzzyd dzgf fyaeOL @ddds'djj fisck &® Dlsy f§ ez dzd v ok
BdSCti! s5j teOdi] .
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Y j®©C oy ddd.
COdH. Isjnde

Rdzfisdlskls HJdzOB]S

d kjtstedd kftOody dd™ dds. 1. J

€. RBSELMS,

RMMdzj Hs9 Odzdj  SHHJ to) OdASH-LTITYPRAEMO A ¢

d dzdzts Is Oy Oy M dzOIsted 0 O Is ipw L OH OYO ftoj HiNls Oo dzj dz
ftesctcOBBdscts 5B MY joug faddzls d 826 o Oxirditsidg Isdetse d yd ME ts
ftoj ddBzh jMso ® dhYf sdz L so Odad W L Issgts WL CO Hddw
ledrodslsmw MtcOodzj dedj M Mkh jMmlse ke h dd&z3d § st 2dzv tcdz” o3
WtcOcd3j degs © ftoetsyjHEter IsteOdemW sted3Oyd d .

szt yjor J Mgpdesd ©.dr i ven architectur e, ztse d yd fr
sted jdzZsdietso Odzdets ] fosctcOBBdietse Odad j, BOdd i Edzd tetso

glzh jMmlsozt Is ftcJ HdA3J Isdz | sB dzOMis d, tsB dzOH OB
dzj sfftcjH]j dzj dedetsfylss ¥ Mmets2Mmlse d MbtekzSClsktc, §toddj tc,
(1t dz Ctetsdedzs? G Otels’ - fzpigd j e Q) MC BY &Gazdeizi ¢ Mis
MisOB ddz' dets?2 f st BS stz ? 5B ZOMIsd MEkh jMlsea ks ls fma j o3
dzj sBrsHd B § sfjlstsw dadz" 2 otsL o0l dzO te Odzdzd § 1150
tsBd MYy ud ddv, 2Oy tod &3 te, fted f tcd-fi3t tzg 2@ g3 telsfy 1O
(cftosostodzsetse {f totsc tedo B3y dztsd Py v sy j dz' sDOydets B ' f
dL o3j dzj ded v , odej Mjdedz" §j © HILO2dz MdMmlsj dz" , z0 It
dzj SBoBHI s, Ylstser dLBjdejdzdw o tOLd j tsHMdMmls,
ftesyj MMO toj OdzdL Oydd { toc G d@Hs@ls INdzr & j hdgtisf@y d 2 dzvakts
ftosetcORRBd = MdMmMisjdz (1 &), zOf ted d3j to, UML, H dzw
fsCOL T 904 Is, Yybts kestoyj MCOw ftosyjHEZO ] OdzdL O
sz 34 Bh jdigz My dzOtcd s . l o lsstc@®@s 18 tHEdy d L twfttsiste
SHdBRZOSCE OolktsdikOIsdL Oydw botteyjMSEs?2 HJWIsj dz desfilsd

[ jlstsHT Qo lstsdBOIsdL Oydd OdzOdzd L O OB Mk Of Isdz" -
tc] OdzdL Oydw fosctcORBBEREES CSHO Mdser o O smw  dzO
B Y HEZ d dzdods o frm tsSHde" n B HJ dz¥ n d ¢smdajnkzs"hdB
CsdgStejIsdL tetso Odgdz’ 7 BsH jdzj 2, d, LOjd kxi, dma
ftoj HB) sz ddpejudefaddfd fescteOBBdsets 5B MY J uj dzd
dsts H j dzd tc tMo@etizdddven Engineei n g, MDE) , slsdetsfyd s j dz dets
tcOL tcOBSISCd 1 [. { Hdzs2 dL sfmdzts o dz' n d Mmdztsy dz' =
tcOMf esMistceOdzj dedd dL d&3j dzgj &zd2 (change propagati on
btsd3, ybtss’ MOso dadls! Hofyswiyasiislfgls odptsnt jddgd ddL dpj dg] figk
d3tsH j dzd . )| dHJ Odzj , gL o3 dgj dgdw yJj dzse j S 5d3 dBsGlzls
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OBfMsteOSCydd, oCdz yov MmMej dzj edtetso Odzdz" 2 tOdzj 4 d M-

tcOMf ocsMistceOdzgj d2@ (propagated) o BMsOd d' j d&BsH| &z
I sdjtgsMsOw L OaOE® o SMBEHj &z J(MEiSHMGSES € SH

dgmMrtsHdz = OBMlsteOCIsdgr » BsHjdzj2. 1 €0O0Oyifmbsej dMmat
1.MstekSlskzter BOL'™ HOdd &,

2.ERH d OC tc O 3"

3.dz0B st HJOGtOd3d3 UML.

[ dzw B @udzdz" - (1) d dr ©diS29] Is zOLE tc Arpls@ddz Cols@zs |
ddzls j toff tc jslf@ztse) Pdzdz" | (dd@t mOdd'iniven Engineering, |
BsHjdzj@ O3 )dIlsj SClskzter sfdzso Odzdz" § 2O dBBH dzd tes o (
MDA). MDA wodw jlsfqw ftejHABj Issds dzOh jets 1 Rt [t .

MDA tcj Odzddefiiftjtdste diia)@f ¥ s IsOff dets. RMratsHdz" 2 € tsH
s azDIsW stcdB3sdzj L Oo BB o gwH j zdependent Model ,
fstesyHjdedj OdestdlsBUijMSd. PIM fstesyHOjlsmw d
ftoj HiNlsOo dzj dz' ) otftscRAndsio e 3y § digffo@stRld & ©mdfEf dzj L Oo d g d3ts
(Platform I ndependent Mg HTMIsPlid)s' istckz OB BB
or ydmdzdilsj dzv dz" 2 ftetsyd M o OBMIstcOCIsdesdz o dHJ . ¢l
Yyomilsd ydzts { tst@ts yuHdan disfidkyj aapigzfsdzts 2  (Qsputatidedhlly Independent
Model , Cl M), ClststcOV, fs Mmklsd, OB MistcOC IsdzOW d
toj Odzd L k8 Is Mizsde® dze f) delAOPB W asttcfdzd r m Model , PM), ftojH
f zOW tstcd3 BistsHdSd to]j Otizd cOdgdsd tc s O teth © H el tc §
tcOL teOBSIsyYydsso. RABJ dzdets dzOdzd yd4 dEtsH § dzd  dzO4s ¥ tste s
n GBHOA SGASE O (AGompdutaft ware Engineering).
RZOR sHdIsMY oL d3tsy desfls! Mise j taddiCdyfylafo t4f oORd@ N0z dgis Higtsdz
cOLtcOBBISE B2 ftosctcORBds? MdMmlsj @3 .

[ Mdzts o dzOW L OHOYO 0 dtinddig GeselOUL v d dzfflstclz d3j dzls O«
ftej HMMlsOo dzj dzgdv d IbtcOdh stcdzOydd CI M, Pl M, PSM
fescteOBRd » MdMisjd d, 62" YOMK EsHhid (R i SEGO Bd
ojMm BO foflzdvtcdd d OCY] dOdeBsdjj MisOdHOLISdL
mMyj &z20tcdjo tOLtOBSIsydStsa. | HOdzdzts?2 MlsOIs! j- f toj H
sted j dzsJtetso Odzdzts e s dztse d yj MYt g 5 fldfoc ts & 5 BB o 5§ © 6zt
sfdmoded™ d tj OdzdL Oydd Mmyj dzOtedj o bOdmy sedEOydd

ltejHMisOoadzj dedy fJtetsyjHEter bktcOdhW std

steOdemW stedgOYyqdwY dBsH jdzj 2 MEh jMmlse dzv jIlsw fMtsc dz
Zsedyj MSd MeowL Odader 7 { sOf sa. [1291 toc didpjtet®,” d3if teid] das@3
ZsedyjmMeow d WdLrdyuj meow dtsHjdzd BOLT HOdzdz 7 (
ORM, MsfteweOs hd2 tojdzvydedds § MBwBSCIskiej Iss d dzmH
wodw jIsfpw MmddasjL MY j ydodzdL d tetse Q dzdezGrff tedf jddg tioH ts ots Is d
dzj S slstste’ - s O£-tzdf tpts dIRdzs B)F )] MY tc O o BWYHEETS \PLRS,: W cpda‘k
1 OtcOdzdzj dz' dets MmddelsjL Jekzs sfqpw  Isj CMistseor 2 h OB dztsdz X
EdzOMmdz H 5o OdedasR fotgttwhaf@BBEBO dzO0 wiLr Cj C HdwIsHak st
h OB dzsdz®. | Odzdz" 2 W istedzgdOls Ctesd3y Jdqhif stelsO B J M J Y
ddatt stedgOydd fm YosuHmdmls BGORB]. 1 0Ojd3, 11 L OY tsdzde
ftoddztsy § ded W , B IsOd dg¥ sted3Oydj 2, CslsstcOW f slsj dzy
sted ¢ G J tc K ¥ J sBl § ¢ IsdzOw dB3tsH J dz! 1T ftcj HiNlsOo dz
dmf sdz! L s9 Odzed W ) ftcjHMisOQodzj dedd Wtstcdz o9o9tsHO ]
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Myd dzOtcd?2 §stesy HOdz tsHJdzdzOH yOIs! dzsedydi mMé&d L Oodf
drn lsBteOy J deddg' di ols Qajdefvyy d. ts dz

15 Mizlsd, dMusitdz@gtedOter dud MCdd HEjotsoadHd § Mist
SlstcOY OjIs tftejH]ddedgr 2 Etesoe j dz OBMlstceOCydd (tofs
ftoJ HMMisOo dzj dedw MyJ dzOtecd ftotec dj fipHflsdz oo Q) A0 SRRl HEtlsltest
Logtal k, f stesyHOE M OW flotsetcOBBBE dzO OwiLls £ jtsBPr jod |
Logtal k, dddyddttkzshd2 Hj2Mseadw dO ddydedr ktetse
fsfmdzj Hso Olsj dz' - s H s PP | ddhmistse-yj deQ tmd Y c
smkzh jMisedv jlsmy OdzOdzdL MlstekClskter dMAtHGS2 &EH,]

cL"™ G ltesdzse f jets [ [ dZOH Mistes?2 € 52 s5C 0L C
ftej HiNlsOo dzj ded W P M. 1 ZOG tsH OteW jes ftsMmiss? Hj !
tc] OdzdL so" 9 Ol jw@icdzide@dd dddr MlstckzCIskzts, sdz
Ofmf j Clisr stc OdzmMW st dBOYJd d, dZzOyd dzOwv m dif stelsO d =
BsH jdzj 2, w©WOMYftsL dzOs OdzdwY d MddzesiL O MstezCIskzts, H
slsdzd ydd Gl fMls O dzHeCAalstds B hfdEHV S HAE®D , d M sdz! L 59 Odzd d
stcOdzmW stedBOYydd IsOCdrn, co¢ ATL d QVT [4], Pr
stcOdgmW stedZOYd d, dzts g 9" AnsHdIs! LO dn tcORS d:
BdBdzdtslsj Sd, doj dd&zjshdi ftoweksscetsotsBdtsh p tipg v dzO0 WeB
fsLosdv Y ftod § dsh (

1. ddzS Of mMezdzv ydd MmMtsL HO9 Ols! WOmMOHdzr § Bl jClsr
WEdS ydd OHOflsjtese, MCtr o0 hdn Mmdsydr j Odzetstedls

2.0z20Mdzj Hise Odzd VY B3O dzd §f z dzafidc B DO Is 'L daREAEBtE OdZd § tcOo

3. CoBfsLdydd ©jOddLtse 90! Idfdudy § fygj dzo
94 toh d dzOn

4. fitcjro0OlsO MmMtseh j dzd 2 Wddz' stctse Ols! tcOMmY sL dz
Csdzlsy C$MisO IstcOdmM stedzOyd d .

s kOStdBEz HeMsOsyds kddojtthmOd dtadgl dd Otwd O
tojLzdz sOIsj dmimdzi His0 Odzed 2 teOL dzd ydz' n fSHR BSHSH
Oz stedBOYydd, CokBdddtekzw wWOLddyder j YL Sd {1t
B dz 9 0tcdOdzls [ 2], GHJ ftOQoddzO ftcojHMISOO dzv dzd ) €
odHjf esdetisdd HJ € Ols O, O ftesyjHEZttO LOdnhW stedzOydd t
sj dzs Mlse jlsMisoeks h jets diBilssHO. 1 OtcOdi3j Ister  d3j IstsH
By ssHO L O EME Odzts L Odzts o 5 H dzw COYHBGEB slso j
tbj OdzdL'so @dzdpif H] MY dMEtso tsBJ jCIstse d &jlsBsHEB,
tc] OdzdL tso" 9Oz MDA. | dzv &BOdddf zdzdtetseo Odzdv dzOB st Od
sfidzse j §H®BjNdoOded™w (mixin) CdkOmmtse, daj dkj:
tcj Odzd L tso ' 9 Ok dptiser - ©Slsid fdaOe ' = € tsdipdcthd fzagr@ngn®). ( pat t er

RMY sdz L sRrogd j 0 COyJ mMlse § wir o L OH Odzd W tc ¢
Lot d&zs OBMistcOcdctso Ols! MW sls dzgj S SIstster -7 Isj r dac
cftcOor ne d cdzjor neél 6 OWmdd Ok P’ & ZOMmse ,
daizj¢nhdy fwOCbduiméd?2 Mi" Mz StsBBddoydd Mot
CsBddzOydd. | Python fddadsjLdtetse Odkzdfy! MlstekzCskzts
CsHO fCOLOd vyt IsjChdsEtud] PO EEOOIS o dgd s | ¢
Bsd h sz fMujlk, Python dz HO9Od L dOydljd d
dmCdzt yjdedj s Btsc Olstsets dzOBBCO d3j -~ OdzdL dzse h OB dzs ¢
SlssBtcOYf et = HOdzflzs 8, sH dzd = 3ty JdFizjo? Hdte 2fE s H iy d )
B dzs ftoddzwilsts tojh jdedjy §dzdesmils: & §jitcj2ilsd dO o
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Mt tcOdedls! w©BI jSldky MstekSbkik, ykts d&Odk d §sL o
sHgdz "L rC OCY] foLobddd tjh ddj daiy jic o dap@Ekd § joighy
s j©cOlsdo dzts? 1 GdgOlsizh ¥ SwEsPsisie®: d Pyt hon d Prol
Wi CO®Rd, orHjdvEhdd fORYIS! fsH dserj B jClsT

ltcjHMisOoadzj dedj dMrBSHAE = HOdgdz" = CI N

tees?2 L OHOYJ 2 Wo dafffgAsthvdz tfrtc j H@dzd@otiz] dggy J dzj 2 .
s H j dz 9 WHtt®BOIsjB XOMIOIsT 9 OdzOM* MY j ydqoOdzr dets?2 B d B
Colststes?2 MtsL H BBO @ fiss HPjydtdh om Ols j &3, fted § siEsh d to,
MlstczCIskzter L Isdn sBl jCIstso OBfstic] s ®OIstse ' 9 Brda®Ine g .
tcOMY sL dz0o Oded W OdzOdzd L dtetso O dzd CtsdzB d dzOyd d WOG Lk
fsdz L s9 OdzOMm! co¢ sB) JCIsdzr &3 Htj HMMisOodzj dzd j d3
tcOMYyf sL dzOdzedz" | ftojHdSECOISORd. | sor j ,fls CaztEidel tolf O CHIds®
ftoesdztsc 0. RMatsHdzr 2 CtH {§tesyHOEZNW dO thdse |
fsi3sh d h OBdzsdzse Isj ¢ MisO.

Il deseots?2 o jtemdd dqdzmstkzdzj dzs©® MDA B j CIlsdzOw i
fmd3r mdz, Is. €. Logtal k f§toj HBMIsOordiyrids dipw | HdfHsHejQlz! to
Wsted3dOls j2. AMIftesyj HEztcts?2 B©BRBHO 9o cdzkzekdgizel (6§ 58
slsdatsh § dzd 4§ , B> o ctwOWj o] BOdsdyi mMitses
Stes2C O3 sBiMfJiydeoOjlsmw fted § sd3sh d -Eamjog fftiblz tctso dz
tcj OdzdL so Odgdese s dzg@ wLr €j C. PSM o dOmMlsswh jj oftc
ntcOdgw h dn MMmistsw dzd J (stateful objects). RMY tsd
Mdzdy Ojls fLrdlsdodz 2 -ZOLE WY IOC jsdsO, L olg.t GE K JSIOC B8 Is !¢
MisOlsdyuj MSd ftosOdzOdzdL Jteso Odz d MEtsBY Jdzdtcso Odz o
mMdMmis] B dzi sBrsHdBs Mmisjtfjddes LB OO dzw s v sis

dBMstcOC IsdzOW dBsHjdzr CI M MdzOyOdzO dzj dz@F, tsHfiyf dzO
Colstster d3d 3" ddzsd dzd HJj dzs 20 f e OCIsdC ] SO0 dzj fts
sB) jSIstse, wjLEkzd ISOBsd tjh jddwy Ctlsster n WwWodzw jlIsh
L OHOYY CIM ftejHMlsOoadzw jIs MistckzClskteckz dBsHEZzKEZP? B
Mot hur . CIM 1sOCyJ ftcj HMIsOo dzv j Ismw Md d3Odzls d yJ fr
ftcj HMlsOQoadzws h ddzd MlstezCIskztclz Mot hur . vtets?2¢Cd ML
WEdS ydesdzedtelze h j g ts dzO smdzts o | cOmMY sL dzO0o Odzd W
o' 6O J ded W 3 .

ltejdg@iplso © dsotsets YSHASHO MdzjHbkEhMdj. [ SHJ
M dzOIs* Mw dzO o dzgjh dzedJ ©BBI jJSIsr, "tOdddk § o tOMt
¢ ObBPediadWordnet ClIsts, © Mot BuyUYUJJH', TLotsdwjl Jf

Is tc © dzf W ts tc d3Qydgjdtc DBRgAiddids 3 dzs f s dzlz yd Is ¢ s Odzd L 59 Odzdz
fsHMCOLSCd Hdzv ftsdzj?2 ootkipedid JgdgH S Iyomis shiz Mmisf®
StcOdemW stcdzOyde, §sdzkzyOsls HOdzde j M -L10OY derds s p M Iz tesfy t
dzi 90y des © COGBRO afYMmMdd tcf isfigls ©Oo dzj dzO d - SH dzOW
OHOf4 PIHOH O, B ZOGSH Ot dOMdzj Hse Odzd¥, L OHOYO HTB

l tesctcORBdtetso Odzdj bteOdzml sted3OYd d
JetOded yj dzdw tBi j BO HBC ZOHO ftLotdveEls tOL tsB
fesyjHizter BHEPdhW PHIBO ftcdyj &3 + sts Issdzr S5 OB MIsteOF
CoC-tzgfets M Jydwdséz § zOsWisted3" d fted) diisse f oisGE tc O3
% ?- tr_package(sample,lp,cp)::tr(class,person,ID).
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- object(tr_package(_Package , Local , Global)).

tr(class, Class, ClassID):

%[ J sslEtc Odzm W 5 tddgi@tdricO

query(_Package ):.:.class(Name, ClassiD¥% t OMm{f tsL dz@oddBpfip®wn(Class,
[instantiates(class)|JomtsL H Oflzd j 3Y-dzv to s 0

::new(Attributes,[instantiates(attributesh M f d i} Cdgjodsj dzls s ©

::new(Methods, [instantiates(met®)f), % ¢ dzO MM O

Class:naméName, % v M ls O dztsde@usg © dz@.jyfn ©

forall (::tr(attribute, Attribute, ClassID, % v tc O dzfW stcdz tets 9 Ols !

Attributes::append(Attribute)Po j ¢@8ls tc d B farll(::tr(method, Method, ClassID, %
qd3j IstsH T

Methods::append(Method)),

Class::attributes(Attributesh v M Is O dztsfg Isftslz € Is iz tc dz" |

Class::methods(Method$p 1 dzj d3jSdez® fRén@ object

.- object(query(_Graph )% Yy Ofls: HOMPEHIOO tcO firthssiNap®,4D):j ¢ ts

% 1 dzj d&3j dglstT BtsH jdzd §C OC C dzOMmMmr

_Graph:rdf(ID, rdf:type uml:'Class), _Graph ::rdf(ID, rdfs:label literal(Namg).

.- end_object
1 HJ fripackage/3 0 f OttOd3j Isted L 59 Odzdz" 2 sBi JCIs, L OH
stc OdzmW sB/BO YLl J ClisT Logtal k (Sd&zommr , 1 8 L jlsdsf dzw te

Md igo sdzr , dzO~ BHthg'JE)fI]WtSl]'HtGGOlIZI-GJdﬂ],ldEdHIZ:G'HSISdZ»tShJdZdW".
sBl jClstso disydes L OHOo Ols! ¢ ts dzgbs_jpackiqdse/IHddyls j jCcfids dg;Gs—ﬂg
Istcj 3 BPagkdgeidfyl M totsc tc O3d3ddm@al_dnff fs J dgH de's O dedz" -
ftetsj ClsO (dztsC O dzObal & diaddzdstels jfifls@® dzH Otelsdzr = Isd i tso
f OtcOBRj Istc® L OHO8 Isw fMtsc &OMdzts 1 Pc OGd s dc Y CopedfydD dztizM R
fsdzyojls o COyjMmbse] HOtORjIste® cStcOW, GH] nrtcO
MistczCIlskzter dBtsH j dzd. OfdEl jfSSare sfigzv # Btc BB Fluste d s v B j
1CLjBfdvtetse ¢ dzOMMO, des ftod 1 Istsds Eydlsr 9 Ols! ¢
fistc z Cobjlartet®odd + Ists f sfr dzC © MtstsBh jdzdw (o Is gbjafdgidddzts dzts
fO&E dgz:mdthgde j | eguejyl ksjj Odzd L 59 Odz Bj IssH teOMY 5L dal
Mistelz$ Is iz taml:Clissfrff o dzlz Is tc j dzegdi ggfizls d WM Id DAfls scfedsjozizy d3 ( dzOL o
Name [ Jj IStSH tneW2tf@fj fig@z! L 26 smw H dzw ML H Oldggattributds L j d3ff
d methods Ctlstste’ j, Msdish Qisliigy j dzdzt§lgsts Atdhjitdaddethods

[ dzv ofjnr MbtokzSClkzte, ftojHMisOodweshdas PSM, L OHOCd

{ B H]dd]

4 Z2Z0yodzO SOt ftodojHjdB Htoddjter toj Odzd L Oyc
MDA. 10detsdzi i s EzdvEt Bsdsifls©du Ote®dad €3d Is tc © dzim W
wrr¢d ATL (ATLAS Transformation Language) d
LOHOEIs ftfmistetsj dzdy desots?2 dBBHJdd o d&ikOwLr ¢j X
stcOdzmW stedsOydwY L OHOJ Ismw) derQBdEts s BcPBOsd dzOo O f OO fr
Ctsdefnj €& j iglg ] dzOtcd 2 Istc OdzmW sted3OYyd d . [ dzw ATL fts
CsdemMlstczdtcso Odzgd W, ddeMlstczdzj dzelsOtcd?2 ddzlsj ctcdteso Odz

Eclipse IDE. 1 Rragvuv uf] t¢1 s L1Issisk fkIsd
woprg

TMRL (Transformation Model Representation Languagg)s dzO fls ! f tedd o34 dad
Csdzyd flskzOdz! desy dBsHj dzdteso Odzedd Isjrmdzeduyd MSdr MmdM

C
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I j 3 HEdZOtEEH d@'t OR@HNEdEy ¢ sdz¥ j toj dzyd W

Mstslse jIsMisekzs h j2 Glstsdsedd. MDA dimftsd? L Ezjlsipw
f Stetsy HJ dzgdWw dzOBvRLtg & O tc OLdIdP Se d OWL . l L z2Odz dzts§
stcOdhY stcd3OYydd dIMfsd LseOdts o [1]. 1 [3] ATL d
9dH] &sHjdzd BPMN. CMI ftjtsBteOLEZjlsmw o dzOB St H
LOHOddY btcOdmW stdaz®@yd 7 | tc SHOBIs@o cdej ATL wiLr € dgj
BRBj IsOBSH j dzd UML . [ 4 dzj d fsfzdvtcdsr @3 fSSHABSHBAR
ftc] SBtcOL s Oded™w XMI, dzOftcdodsite, © OWL [ 6] .

J ftcedC &zOH dzetsdz OMmY j Clsyg HOdzdzse 5 d MMdzj OS99 Odzd !
tc OL tc OB t)dslicilz d3gf dzls O dz! dzts?2 dZOHMIstets?2 Cd dOH Moty d3j C
relation mapping), fsLodzwes h j2 dzJ Issdz’ €ts 8
Hf sdzdzd Isj dz' dzs OB MlstcOE Joso Ols RS H j dz sls toj dzw -
ddztt stedzOydd . 1 51 2 dzwlds,dzr jls OR'M  fiplictflis @rl§ HAd © MBBM o | s
Mos2Mlseo O toj dzVv y d ts dadzats 2 BtsH § dzd . 1 Of ted A3 to, mddz
dzOL " 9 Oig,d3r BBvw L Odz ftcdMmMkzlsmise s9 Ols ots efMmjnrn BGftcjt
f SHtB dzZOW ftesBdzj B3O dLB' Istsydzesdg®ifdzj ta jshe @ ds(fy v Offstisaf
tcsHdIsj dz2 MEBEts ¢ AZOMMO. [HAOSCt, d oMmj ORM My s
uyd mdzj , d Yssfkzdvidowy o MmMijH] Pyt hon BdB dzdtslsj
tcJh Ojlsmw 1 Isk LOHOYk vyjtedL toj Odidy jOdgdits ¢ tdzOMsly] tel st
fiabstracd. v tcOdzMW sted3OyYdw ddzlsj teftejIsdtelzjls dzOMdzi HBO Ok
OstcedBlzlstse d d&jIssHBS.

1 0% dz8s yg ded §

J HsC dzOH ] HtojHMIsOo dzj dz' sBh dj sdJj dzls fthtyf ss@xlzd
EZscdyj M et ftotsc tc O d3AydLte t£oOD dM 18 tc dpO df @zts & figls off jto j H fls C
stcOdeMW stedzZOYdd dsHjdzj?2 fHescteOdBddzde = Mdddgnds Mmts
architecture). ] dZzOMmlstswh j j o tcj d3w 9 4JHJjkMmw tC
Lodzj d3d dzlstso dfA sHda R BsH j dzj 2 Is to & disfpiW st dpQoyidic?ts o @f
fsLodvsh j?2 ©OLwOeskydSk MtejHmss MDA OHOfIsdist
Isj ndetsdztse d W dz, dmf sdz’ L zj 3" o3 ) CsdeS toj Isdzetsdz 1 R
ddemistclzdzj delstseo tsfizh jMmlseodzw jlsfyw o dgj MSBsdzr Cdr f tots,
BsHjdZzdteso OdzedY ORM Hdzw (sflkzdzwtcds 7 -6 dzsplkge§?,
slstsBtcOy jddW dBsHEzdzj 2 §tod$ zOH dz' ~di3tHHQCHE Is, ts 0 d3tEQ)] daddfa
fesyj Mtse o d&jHJYddzj .
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HTTP-request HTTP-request
HTTP(S) - tnaffic HTTR(S) traffic
cssdata o8 ot s
v \
ot Earar wehstelr.verwav:dlor
\ ! ! L
database, database,
data handling, data handling,
legacy system etc, legacy system etc.
td. [ oWEBHdzted dztsy j dzd v
td Odzd LASAXOdste Y dzs e OL dgf (3 MY sMtsB O], ©OHAOBESIste

fls e ©dzd vy J
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gfltrfrrrdr

[ j Y HEJOLGSH dZ® e O&E Hnfdexy

slsf Qo dIs LOftesf dzO I'j tcsBjils O Is@OdwJ Odzlzd | d
t OmMmdisslstcd &3 dz Btsdz! h 82 Htod d3d te:

1.var request = new XMLHttpRequest();

2.request.open('GET", 'http://www. http://nvsu.ru/', true);

3.request.send(null);

Il fteddsited o J glsfs? Msisjs@iXditfhitpREqE@GIT MIOs o IStstets
MistctsGEJ0 AdzdROSTO AL Ists Isdf L Of tetsmO. ) fjtotsdz Mmdzlzy
mMitco jtc URLj tojois o lststetsd3 o Is J denpdbody)O . firigdiclis® d5L dz@UHQJ |
OmMddzr tetsdzdztsy d Mdder tetsdzdztsy dMf sdz' L tso.9emd s ) M@ Jsls
LOf tetsfy.

v XMLHtt pRequest JjMmls! MmMshmisswdzdvw, Colstster §
v Ckhjj MomMisswdzd] By dts fshdislstejls! o Mmoats2Mmise j

IL.LUNSENT = 0; // dmMisHdts] Mshstswdd] ;
20PENED = 1; [/ 9orL9o0Odz d&3jIstsH open;

3.HEADERS RECEIVED=2 ; // ftsdzyjd LOctdkssCd ko jls
4.LOADI NG = 3; [/ Bbeojls o ftesyimmj §JjitjHOyd
5.DONE = 4; //jda Oftetsfy L Oo j tgh

b dzOdztse tsd3 W o Betch:lsqw € dzO My

const request = fetch(url, {options})

GH rIOA 1 Ists MMmr dzC © H dzVv oftisnfotc Q alsCis|  HL AftfttaliifpGs, | dB da
Hsf sSdzdzd Isj dz' dz@ = EZCOGET® dzd O toisfs. B [ZBOSH 5 1f fOf @atsCi® izl
dzO {f d m@dthod HOST , O . [ ddzemMOdRd dhif sdz' L s Odzdw™w H Odzdzts
sScteOdzd yJ dzdzOv s McOo dzj dad ¥ oy dxXuvihldt t p Bzt oo le s3104g
fsHHjtydoaOjls MBrIsdw fotsdctej MMO. 1 1 lstsd3z dzgj 9 tsL
ddzd OdzOdzsedydz' = f toj H MISIOB dixf diay 2 fetthtzgss W dstH H § Btg digo O
MlsOter &3 BtOkL j O .

1 4d Mdislstew  dz0 dzOL 9 Odzdlg fisd EalzstdB c sty J BSlsp j Is! t5dz
XML, dets d ¢ fteddizjtelz { joots fiflsALdts dp JeLgiseRdso qfaed . § O

mtslsw o  cAPAXjodzj wigddts d3 dzj Is ded yj 6 5 Mmdztsyjizezs 8, s
d defls te iz A3 dzls , dd3d 4 s Bdetsy j Mbsots o OWAJAXY f & dzbfee d o34
tcOMf tesMistcOdzy dzgd v BERAYEFH BigY | GsBY Odzf d s f S & dzw t
Y dzsdz dzad ddizi e hj2 OdzOdztsctso .

[ dlsj cOlskztcO
11 dS¢msd {3 HdsdzOidyd y-nPQ ¢ & PHPAIBYSOLE JavaScript,
CSSqHTMLS.&¢3¥ B. : 1 dbkjtt, 2016. 768 Mm.
2.1 totsdetseo ¢1 JavaScr i-pdL @2 d&iJ.AXu JoB jWesbe md, 200 8.
31 Okt e z. [ SsBOo dzWv j d3 A mdl xj:Is jlgjBtdz.tc 6y Q@dADER.. w4

ERCAdOIStse w. 1., [ OdjH
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Id (1 ufRoviprefstrm 1 oS Udm
1 19ARR 1 ouvy 1L 3m Rudwf[ (7 J]O1LRE
SOLdORdBIHBSE
C Odfnj. 2Oz €
1dY dzj o OtelstsoaMS 2 cEfkzH Otemise j
G. 1 d daj of Oetdridfovfn €
[ 5w cuf tzO
1d dzj o Otclstsoa MS 2 cEfkzH Otefmise j
G. 1 ddej oi@iglgy MC

b dzdzts s Qlyswa doh djmw detseor j otsL disy detsfilsd fsor hj
fsHEslssaGCd orhj BOCOLOotses d &Ocdmsiess ddzyj da
BSEOj2hdn ddfmlstbdj dZlsse of ydmddlsj & &s2 d ndd
i sdv. ks s@iz yde | dmMmdj Hse Oded™w Mlskrj delsOkd oo
BSEOlsj2hdn or ydmdzdlsjd dr 5. RrRMisd LsoOddj &O
feshj MMdsdod d' 2 ¥ jwO: o Eknmdsesdws odsHtitj ded"
Yd dztse g yd S s@misd j ¥iste s Mz Is fitMBslstcO  Bj IssHSe
BOlj 5OsdUj MSs2 §oHEslsseCd, dLbEyjddw ddzlstskd
BOlsj 5Oy NS SEts &BsHj s Oded™. | HOdz&tiaboflsOls !
BO j BOdYj MS 2 § tH G St s os OfsECHHEIEHES d & B0 to
flowiL Odgdzr j ) dMitsd LtseoOddjd KOl BOdSd ¢ OS¢ d dz

sdz¢ yjor'J . MAEDY FOsdud MEdd JOCikr, $Ols § B3O
Cdif+ s Isjteds” 2 L CMY jtod 3y dels, o' wgtf gz iy g trdz@etzy detzg Is ts

Abstract. Unfortunately, new opportunities to improve the quality of mathematical training
above bachelors and masters of engineering training due to the emergence of the richest tools in
computational and symbolic mathematics aot¢ uwsed. Scientific research by students is often
carried out without the use of these richest computing. The use of mathematical methods in various
professional fields in the context of the introduction of information technologies in all spheres of
humanactivity requires a revision of teaching methods, the content of mathematical training, the
study of the tools of computational methods and mathematical modeling. This article discusses the
use of SciLab in the mathematical training of bachelors and masttengineering and technical
areas related to the use of mathematics as a tool for solving professional problems.

Keywords. Mathematical packages, mathematical modeling, computer experiment,
computational methods for solving professional problems.

Astdptse Odedj of udmdzdlsj dz dr B kkjded?2 d dzOo
BOIsj BOIsdyj M< dn BBsH § dz 2 dmmdzi HiZJ B" = ftetsB dzj &3
sjodduiMSdrs MijydoOddmsses ofjcHO mMismsefmsse ss C
feshjMhdsdod d & ¢ tdig sy e S[Ohjts | wigass Hsls L da
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f j Y HEddOtH d® % Od@ Hfdey ¢ s
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Csdzf ' s IsjtedL Oydd ddeW stedzOlsdL Oydd sBtcOL 5o Odz
BZOI | BOIsduUud MSdr Jtods dzOHder m ftoseteOd3dz M OL Odzets o

Atstodidd tetse Odzd j or ydmdzd s j dz@ dz" n ZzOo " C 5o, Z o34
BsH | dzd tetso Offfaf B W JLIPMOdzO dz! dzts?2 MW jter WwWodzw jIsfpw  OC |
ZOf c@odzj dgd?2 o Mh jets sBOL s Odad v . 1 Odzd ydJ ¢ s
CodiRf sdzgj dzls O3 BSHj dZdteseo Odedw d OdzOs L @ s alzO" j rizefts
COyj mMlsea O sSBtcOL 5o OdzdWiso fHdded dzPlzf tsztelzd dfdsH d MY &
ftoesW j MMdtsdzOdz! dzets?2 B dzOfMlsd Hd&zv dhfpdzj Hise Olsj dz' MC ¢
BOIsj BOIsdudi MSdr 08 PeOd&zOs s 2 sz@dr 90jls, yYbts 1
odzdvwdedy dzO Wstedzddtetso Oded 4 6% ] figf dstsdacidlry Isdfts coss HA3" dic
d o tBdOMid ©OLtOBBISCd MdsildzOd tciPts zd wad G dzdgOTs j fizd
f OCJilsr tcOfifindgd Slct] dz'OTay ¢ O¢C ddzMmistckzd3j dzlsr toj " j dedw
ddeistclzdzj dzls' tOLOBBISCd ity ® G c sz) €isishgtfe] G4j &
l1tcOCIsde O OCtsa O, yYlsts o MathfalptSeilddisidy j i fif st dzi$ i gf Gzdzd
olstcsdkilz § OCjlskz.

l AtHj dMMmdzji Hse Odedw tOMMdBBOIsted o Odzd ! Mmdzj H Iz
fMed Hr ; ddhistelzdj dzls™ MG Hdzy dffigfvsiisicitsz j ) W § dgd® L
COLtOBSISSd fteddtsy jdd2 d ®BsHjdj2. RrRNfsd L e Odd
COLtcOBISOdzdz’ 7 BsH.jdzj 2 d §ted dztsy j dzed 2

{Rtlld)l

[
dgt § te dzy d v

- |, Differential calculus, Integration
- | | Elementary Functions

- |, Linear Algebra

- |, Interpolation

by

- |, Polynomials

- |, Signal Processing

4y FFTW

- |, Spedial Functions

, Randlib

J ARnoldi PACKage (ARPACK binding)
| Statistics

| Sparse Matrix

| UMFPACK Interface (sparse)
| Optimization and Simulation

| Genetic Algorithms

| Optimization: Annealing

- L. ¥ML Management

- |, HDF5 Management

- |, Files : InputfOutput functions
- | Input/Output functions

- |, Graphics

- |, Graphics : exporting and printing
| GUI

- | Data Structures

- | Parameters

- | | Boolean

- 1. Integers

- |, Strings

- . Sound file handling

- || Time and Date

- |, Output functions

tdfy. 1 JjStlsster jScitals &y sdzaj dzls '
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I j 3 HEdZOtEEH d@'t OR@HNEdEy ¢ sdz¥ j toj dzyd W

S OC desffus d MizlzE OdzOB ste  d dzfls te zwlzj dabs jsdrd G D @BAfydiasmde |
dmf sdz' L s9 Ol Ife@C By rFisGco ¢ ] BOCOdZOoteso d dBOGJ

t omMMmisistedds ¢ dzOmMMdud MEd2 ftedkite tojhjddw
slsdzj Isd o hdoslslkz toj Odzd L ts9 Odzdats 2 L HJ M Isdpdsdzjj oadass?
g " jddi MdMisjd tOL d" B &BjIstsH OB .

[ JIstsH sttOd] 60O.

| 1 [ Oltedyo St WWdyd] dzlstso :

A=[21-51;1-30-6;0 2-1 2;1 4-7 6],

b=[8,9-:5; 0] ; [/ /1 jSIstste MotsBtsHdzr = SCBLWWdJdyd,j dzlstse

Al=A; A1(:,1)=b; [711jtoaOw ofMmMf csd3tscOlsj dz' dzOW 3

A2=A; A2(:,2)=b; & lzOstc@OIsiff®@RBsc Olsj

A3=A; A3(:,3)=b; [/ /luvteijlk!'wv oMmf csdktscOlsj dz dzOW 3

Ad4=A; Ad(:,4) =b; //YJlsajtelsG)W oM s Ols j dz@ dzO

D=det (A); [/ | d&Oodz 2 BftejHJddIl] d

/'l J[ftejH]jdzdIlsjdd oM sd3tceOlsj dz@ dz = d3OIstcd y:

d(1)=det(Al); d(2)=det(A2); d(3)=det(A3); d(4)=det(A4);

x=d/ D ©/ dzd §istsj MiIsdz" n

P=A*x-b / /1 tcse jtcC O

[ JlstsH | OkfmMMO.

A=[2 -1 1;3 2-5;1 3-2]; b=[0;1;4];

I'11tede jHjdedj twWOMh dtej dedets?2 dBwOIstedyr § btjlzetsdz
C=rref([A b]);

Il {ftejHjdzjdddj tOL dB3j tedesMmisd tOMh dqtoj dedets?2 dZOIste
[n,m]=size(C); //mdzs 3 6 ff sMmdzj Hdzj 65 MIssdzB yoO© dBOIsted yr +
[/ 1" Hjdjdd] fomdjHdjcts MissdzeByd dL d&OIlsted yr
x=C(m)/ix-t6 g M j dzed § fdMmlsj o3

[ dlssH  dIs(] dpjOdjmsalve

It dhidedy MdMmilsy d3r dzddzj 2 dz" = kZtcOo dzj dzd 2
I{x1+2x2-7=0; x1+x26=0}.

Il votsBtsSHdz J] S WWdydjMbsdsggHwismwy COC o9jCls
Il d M Eydbtsda L dzOC ts9 .

A=[1 2;11];b=[-7:-6];

x=linsolve(A,b)

IJmMeBts dz sSBrtSH @IS BlsBiIsdls! oL @By desmisd Mmted H
} tod di3fitfctsBilstcts § dzd 2

pl=linspace(0,2*%pi,10);

p2=linspace(0,2*%pi,10);

deff("[x,y,z]=scp(pl,p2)",["x=pl.*sin(pl).*cos(p2)";

"y=pl.*cos(pl).*cos(p2)";

"z=pl.*sin(p2)"]);

[Xf,Yf,Zf]=eval3dp(scp,pl,p2);

plot3d(Xf,Yf,Zf);




Qain Wnctpymenter Npaeka Cnpaeka

B EBROS DY @

[padryeckoe okHO O

tdBt JLzdz SOIs o' f sdzdzj dzgdwv MG ted i IsO
1 tod dzgltflcsBlstets§ dad v .
x=[0:0.1:2*%pi]";
plot2d(x,[sin(x) sin(2*x) sin(3*x)]);
1 5
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0.8 o
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tdB. t(dLizdz IsOI or" ftsdzdzj dedv MCtdf sO
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I j 3 HEdZOtEEH d@'t OR@HNEdEy ¢ sdz¥ j toj dzyd W

[ B j dedets dzj 5B 2 sHXOBS d3tisHsjdsizdstetss O dzd j . s 5B &d
ddziistezdsj dels® » j dzOlsj dz' dgts B' dMysd Lo 0Ok o (M
Ldzj Clsteslsj ndzd €4, BRHBBRIs dzsH.J RUASSE Pigad f dzde=(cife © W47
5).

{dfy. [GHj des odedj o

10 4

-0 4

-t
2930 8935 2 940 2945 2950

tdm. tilstOsdz o § tsdzdzj ded W d3tsH § dzd

R zO ¢ tsdzj y, fsCOyjd3 oL dBEsy detsmisd f etse tcOdzdzd
ftcddsjtcy CoOHW©COIdE » d BdCoOHtOIsdzr 2 kZtcOo dzj dad 2 .

f=figure(); //utsLHOd] cttO¥duyuimMites Bl jCIs

I 1 vilsOdzOo dzd 9o Oj dz tOL d3j t¢ & dzO.

set(f,'position’,[0,0,700,300])

/ | v Mmisdedejodgz L OG sdzs o sC  5€ dz0O.

se(f,figure name , " vt ¢ 1L L R[ ") ;

/|l asLHOdzd] IjSEMssoeara fsdzj?2 HAzY fsHfdmMi2 ¢

N st WWdydj dzlstse

N sHY &=m!
lab_a=uicontrol(f,'style’,'text’,'string',"A=",'position’,[50, 250, 100, 20]);
IN sH{ B!
lab_b=uicontrol(f,'stylg'text','string','B=",'position’,[150, 250, 100, 20]);
IN sH{ g

lab_c=uicontrol(f,'style','text’,'string’,'C=','position’,[250, 250, 100, 20]);

['11dzy tWJHOCIsdJsoa OdzgdwY HzvW 99BHO CtL WWdydd dz
edit_a=uicontrol(f,'style’,'edit','string’,'1",'positi¢vQq, 230, 100, 20]);

[ 11 dzy tWJHOCIsdJsoa OdzgdY HzvW 99BHO CtL WWdyudd dz
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I j 3 HEdZOtEEH d@'t OR@HNEdEy ¢ sdz¥ j toj dzyd W

edit_b=uicontrol(f,'style’,'edit','string’,'2','position’,[ 150, 230, 100, 20));
1Y tsdz§
| 11 tsdzj tjHOCIdtetseo OdzgdW¥ HdzW 9 9BHO Ctsi WWdyd,j dz
edit_c=uicontrol(f,'style’,"'edit’,'string’,'1",'ptien’,[250, 230, 100, 20]);
/Il vjSMmMssats] ftdzj, BHtjHjdvsh jj oretH tjL izd
textresult=uicontrol(f,'style’,'text’,'string',",'position’,[5, 80, 650, 20]);
[ | AndzOY €, o jyoshd2 LO o'Btstc O EZtcOo dzj dz
radio_bikv=uicontrol('style','radiobutton’,'strifg',d ¢ © OH & @ ©dzj dzd J
'value',1,'position’,[100,100,300,20]);
BtSolve=uicontrol('style','pushbutton’,'strirngg’] " ¢ 'GallBack’,
'Solve','position’,[50,50,120,20]);
BtClose=uicontrol('style’,'pushbutton’,'string'® ¢ tg,'CddIBack’,
' Close','pogion',[300,50,120,20]);
I AzdzgS ydvw tjh jddw BkZteOo dzj dzd v .
function Solve)
'l aydlsr 90 d3 L dzOyd dedd HJtej o3 dzdz" = dL Isj S Mmistse
I I ftcl sBtcOL B8O 90 &3 C ydmzsotsdiz Isdif kz.
a=evst(get(edit_a,'string"));
b=evst(get(edit_b,'string"));
c=evst(get(edit_c,'string"));
d=b*b-4*a*c;
/1Y tetso jteWw jd3 LdzOyjdzedy W dz0O3 €O, JMmdzd W dzOYts€ o
if get(radio_bikv,'value)==0
/' 1 st tcjhOjd3 CoOHGOIsdzt] BkttOo dzj dzd J ,
if d<0
set(textresult,'"string', ' '14dlb tjhjddw CoOHTt
else
x1=(-b+sqrt(d))/2/a;
x2=(-b-sqrt(d))/2/a;
set(textresu]'string',sprintf("2 s tc@%@' O H tc Cdstai@ocd dzd W
x1=%1.2ftx2=%1.2f" x1,x2));

119

end;

[ § fydzd

/| j mMdzd W dzOx ¢ 9 € dz¥ yJ dz,

else

/| I st tcjhOjdd BdSCoOHKGOIsdes] EZtcOo dzj dzd J .

if d<0

set (textresult, "string', ' '14d tjhjddy BdCe O
else

yl=(-b+sqrt(d))/2/a;

y2=(-b-sqrt(d))/2/a;

if(y1l<0)&(y2<0)

set(textresult,'"string', ' '14dlb tjhjddy BdCo 0O

elseif (y1>=0)&(y2>=0)

x1=sqrt(yl);x2=x1;x3=sqrt(y2);x4=x3;

set(textresult,'string’,sprintf('"@ ts toxlaf ¢ o O H tdxAds@lptgtj tlzd W
x1=%1.2ftx2=%1.2ftx3=%1.2\tx4=%1.2f" x1,x2,x3,x4));




else

if y1>=0

x1=sqrt(yl);x2=x1;

else

x1=sqrt(y2);x2=x1;

end;

set(textresult,'string’,sprintf(§2ts toerlaf ¢ © O H tddsQiiptdld jtdzd W
x1=%1.2ftx2=%1.2f" x1,x2));

end;

end;

end

endfunction

IIn 2dz€ yPYe tc SIS diad

function_Clos€)

close(f)

endfunction
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2 KOpHA KE3APATHOMD YpasHeHKA x1=-1.00x2=-1.00
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t dBt JLEzdz? sOIs or §f sdzdzj dedw  tod dztsy J ded W

1 O¢ dzs ug ded §
sO0Cdd3 ®tBtOL 53, dL zud dzd § L Istsets f OC jIs0O dzj
CRAW stcd3OIsdC Oe ddzd c¢cRddW sted3OYydtsdede j Isjrdetsdztse d d e
dL zygd ded w shdzse s S j ) c3Qifffsdz: ¢t 1 Ists o tsL BB
tcOL tcOB OlsT 9 O sMw dzd thdese dzr | tBKOLBO OIS j dz' dz" §
HdMydyf dzddz” tcOBBIsOIls dzO oW jifmimpdes . [ Odzij o Isd-
dZOkzydz" §j dMmmdzj H 59 Odidyy,, iisess ditglls BiSgildidsy j fiplsdzOH § ¥ Is




[ disj tOlsktcO

l. | stocdzsR . 8.5 OL O, B HtSeH d yy d §f dzd dzO tc dzts | SBtoOL 5¢
BOIsj BOIdS )] M dMftsd LsoOdd B3 Stsdi3f ! s Isj tcdz" » dOIs§
BzHENMNdR BOCOdzOo tots o d BOG d flstde azj dagp 30Ils j dz@ld
d dz¥ ts te &30 Is/bffL JOuHIEdz0 tc s H dat ) I dzP iz t5 alzB s j oz!269Q J B-3(9%) e dzO dz.
54-60.

2. | Stcdzs®R . 4.5 0OL dOr B3P Hets[ed3j dzj ded § S 3! 6 Isj tedze” n
f OCjlstso ) fd Mmisj d&34 fsHEBIstse ¢ BzHEN JRMCER[GSC Odz
dzOff tc Oo/tkj jdad@c tsc d yj NS¢ O.201¢ dus48BHDIs d ¢ O
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¢ dzdzslsOydfowiL d M wWOLoadIsdjd3 d wWOMmMftcsMmisteOdzj d
EmMstes? Mise , s ddz' detsec s CIOQG fips 6 P dztlzts ¢ 5 Is 1 @alzji dzdlzj d5
(HdMisOdzyd sdzdzts 2 tc O BHIE[ldS j ) dzd d3dztGHAZ 3" to IOF tsdnty KBy (S.E O
ltwojHY ok l®Oq J d38 tsB tc Of tisd3, L tyds@IBjF dzv Bse § sdzkydls! HtS
mMdmisj d3j "la" Csdi3f Odedd dL dz¢ B 52 GJjtsecteOW dyj e
HdMls Odzy d ts dzdzO W ststectso dzv . IOEdE 2" | & HHOY] dztzigl2u@ dej@Bsa
lejH cpbkisd Bts® Odzd ! o' Hjdzj dedgr § MJteo jteO, MfJjydo
d orftsdzdgj ded] Mdzsy dzgr = OBl s dZOMstes2¢j BkOCH
tcOLodIsds § dzOlst jsretfizc d Wlddiy 8 e BL oA yezse s BfROMGH B O’ C
f swoeddzom! SOC 08 99 SLdgSHjddsimis Y tcj HisMISOs ( Is! ZHOdz
ltejHftecdwisdy 8é C0O¢ yjtejL B ydzr 2 BteOkZL jto (1 nt
YjtejL tBdzj cgyy dedzze bt tod OdisftgdisRERd giials : | MlsOls!
sfdmr 9 O smw 9 Otc ds@dels s o Hae O dnj defdbiRsdz' L 59 Oded j &3 Isd
CodeW dezteOyd?2 1d.

sdzs yj o mizse @H Odzj dzdzOW Is s tc ety gedzvd,fr 5 dedz@ 2 dz d dzls .
HdgMlsOdyddedetsj oL OddssH j2Misodj, §SkfOlsjdd, §sf

{ Mdzd  t&GIdRIdG] dzdzOV OB BISO B ZO 9 Oy dzts? Is j dgH j |
sBEZMdse dj ddats 2 1 O jofdsts{dptshs qidzls jldatsizjds MowL d ) SE©O
ofMj B3 Bdd AN teshsteOd) dadw CttesdOs Jekzidas?  dc
Bzj sBosHBsM! 6. §HESEOAE CSH dy st tesf ' s EHOdzj dac
Brohbks IsjdsH]jdeyds o BBshdzr 2 Istcj dzH .

I dOfmlsswh jj otjdkv offj BGBd Nj] ScOddLOyd
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ZOL dzOyj dedWv HOdzdets?2 € detsif € d .

10 1101 OzOdzdL O ¢ Bdz L tso Olsj dzj 2 BN dz Mmtsfls(
Zf tc@o dzj dzd W , o Ctltster 2 oatHdl t¢teOded yy dzdz 2
stccO@Yydd, odzOHj¥ hdrn dOe" CORBd EfttO®odzj dedw f j tefts
f Odzj dz PftcOodzj dzedw dzj HBdzy dzO tsB dzOH Ols! 9 tsL d3tsy dzt
M cOo sydzz® dJddeW stedzZOyYyd® By dets tOL tcOB SISO 9o k1t

) ASH] OdOdZdLO L O@mB®yEZzYik®c B Odzdgdztdd 31 j dzj dz' fn
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o) oL di3sy detsMmis! ML HOdedY  EZHOdMz] dzdv MmistcOdad y
o) oL BIsy desMils! MBLHOdY, LjHOSCIdtese Odedw
o) oL sy detsMmis! o' BtstcO 9 Oted Odzls O tsMdetseo desegts s
o) oL BB deslsd kHO@dejzdzg W 02 dztso ;

d oL sy desls! HeshhdBsste® Y ztedzOdzO MsBr Isd2 (

Hj2Mmod?2 fd Lo Okjdzj?2);

o) oL iIsy desfls! ML HOdedwY, EH@GBpdfiw;d tojHOCI
o) oL Bsy detsmis! OoalststedL Oydd o § Odzj dzd bk tcOo
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8951 K.C.Konenko Mporpammumcr 650,002 18,5 12 025,008

8547 M.[0.Maiika Pazpabotumk B 1200,00# 14,3 17 160,00 #

2541  VYu-Eran | 8745 @.3.byxapos MpoeKTHBIA MeHeamep 930,00# 25,0 23 250,002
8685 E.H.Maxomos CHCTEMHDBIN aHANUTUK 870,002 20,3 17 661,002

8012 M.l UeaHoB CucTeMHBIN aaMUHUCTP aTop 450,00 P 16,0 7 200,008

Wroro 2a npoekr 77 296,00 P

8624 K.A.bonbwakoe [lporpammumct 650,002 231 15 015,00 2

8912 T.H.KozmH Bogureno 320,002 15,1 4 832,009

2542 KHC-432 8745 ©.3.byxapoe MpoexTHBI MeHeqRep 930,00F 38,8 36084008
8685 O.E.lUuraesa Pazpabotumk B} 1200008 31,3 37 560,00

8475 3.K.HynpuHa CHCTEMHDBIN BHANWUTUK 870,002 481 41 847,002

Uroro 2a npoekxr 135 338,00P

8951 P.K.BoBbues Mporpammuct 650,008 47,2 30 680,00 2

8547 M.[0.Matika Pazpabotumk B 1200,008 13,7 16 440,00 2

2543  OHC-21 8456 T.MN.CramH MpoeKTHBIN MeHegKep 930,00 f 44,2 41 106,002
8685 B.K.CbitHMKO B CUCTEMHBIN aHANWUTUH 870,00L | 45,9 39933,00P

8012 B.®.TpbisyHoB | CMCTEMHBIN agMUHUCTPETOP 450,002 40,1 18 045,00 2

Wroro za npoeKT 146 204,00 P

8952 K.C.Konenko Mporpammumcr 650,002 20,0 13 000,00

8912 T.H.Ko3uu Bogurens 320,002 | 38,0 12 160,00 2

8745 @.3.byxapos MpoeKTHBbIN MeHegKep 930,008 24,6 22 878,002

2544 KHC-528 8685 O.E.lUuraeea Pazpabotumk B 1200008 44,4 53 280,008
8547 M.[.Matika Pazpabotumk B[] 1200,00f 32,0 38 400,00 2

8475 3.K.HynpuHa CHCTEMHBIN aHANNTHK 870,008 | 50,0 43 500,00

8012 M.l UeaHoB CUCTEMHBIN 8AMUHUCTP aTOP 450,00f 421 18 945,00

Wroro 2a npoekr 202 163,00 P

WTOro 561 001,00
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d dlstczCIsEtc® HOdzdzr = HEBfEMCOjIs dgj Mstslse jIsMls
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qdzH o dHEZOdz! dets, O Hd&W BOL' HOdzdzr 7 Blojilsdls! dzO
tcOBOGglds dzOH Bl BB 11 ¢

d [ Odzdzr | B MlstczHddCOr o IsOBdzdyj dLB' Ists1
tcOB SIsOIs! dgOH dgj MCtsdz SdaBd s SClsOBRBd. [ B OO dzj dzgd
BkzHJIs sy dz CtesBSLHSCdAB i dhMfiscd LseOdedaffgs 1 Is
COmMMmdW de Oydd HBd dE®isF 0 Hifsistaj. Czj Is tsB dztso dzj da
Mstets ¢ .

JudodHdets, ybts 1IsO0 MstekCIsktcO® ftedosHdls & dzj M
tcOL dzr | tojLbEzdz IsOIsT ® LOsadmMddsMmMisd Bls Isscts, co¢
Slsyd Isdesmisd o7 L " 908 ls ddetsy § Wlsdeys dGEdEldz] 67 k' d&3d 4
fsdssh 8 ftodC dzOH dzts ¢ e f fip.s G 26)O dzdzd to ts 9 O dzd W
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TaBnuya: OTHET Baza gaHHeIx: ACY

2541 YH-Eran 8951, 8547, K.C.Konenxo, M.[.Yaiika, MNporpammuct, Paspaborivk B/, 650, 1200,930, 185,143,

8745, 8685, $.3.byxapos, E.H.Maxomos, MNpoeKTHBIH MeHemHep, CHCTEMHEBIR 870, 450 25.0,20.3, 16.0
8012 M.l MsaHoB aHANMTHE, CHCTEMHBIR 3AMMHUCTPATOP

2542 KHC-432 8624, 8912, K.A.bonswakos, T.H.Kozaux, Mporpanmmumct, Bogurens, MNpoekTHeli 650,320,930, 231,151,
8745, 8685, $.3.6yxapos, O.E.lWnraesa, meneamep, Paspaborumk B/, 1200, 870 38.8,31.3,48.1
8475 3.K.YynpuHa CUCTEMHbIR GHANUTHMK

2543 OHC21 8951, 8547, P.K.BoBbines, M.J1 Haika, Mporpammucr, Paspaborimk /I, 650,1200,930, 47.2,13.7,
8456, 8685, T.M.Crann, B.K.CoitHnros, MpoekTHbIi meHemHep, CHCTEMHDbI 870,450 44.2,45.9,40.1
8012 b.0.Mpei3yHOB aHanMTNE, CHCTEMHBIR 3OMMHUCTRATOD

2544 KHC-528 8952, 8912, K.C.Konenko, T.H.Ko3uw, MNporpammmct, Bogurens, MpoekTHbIi 650,320, 930, 20.0, 38.0,
8745, 8685, ¢.3.Byxapoe, O.E.Wwnraeea, menegep, Paspaborumy B, 1200, 1200, 870, 24.6,444,
8547, 8475, M.[.Makka, 3.K.Hynpuxa, Paspaborink bfl, CuctemHblit aHanmmik, | 450 32.0,50.0,42.1
8012 M. NeaHos CucTEMHBIi 3AMMHACTPATOD
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Csdzyj fydd ftcOoddz dets MW stcdsdtctseo Odzdzr = fMawL j2, U0
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Ctezf f 2 1 dzOyJ dad 2

d 1d BHddz {dzj Bjdzls HOdgdzr 7 dzj BEHjIS dL dzdh
sOBdzdyj. o Odedz' | B detso dz¥;¥ Isfqpw Istsdz' S5 o SHdetsdz B

o) Il daj Sz yjorj OlbtedBlzlsT o IsOBdzdyj L Oad
[ Odedz" | kded C Odz' dets dH j dzals d W doygdistzes tds fifwdzstfys0 L dzOy J dzd ©

d SOYHOW IsOBdJYO dzf dd3j dls Odesdz3Odzd?2 o MilsOs
sBjMfjydeaOjls yj dzsmlsdetsmils! d Mise dzOMmMtse Odzdzetsmils! H O

[dzv Htsfisdy jddy tIsdn yYyjdzj?2 ftesyjmm destedzOdzd
ftedosHWIS ¢ fsfmdzi His9 Ols j dasdalgO dz'Bdz’dag § W B dgBE.d 3
cOMf esMistcOdzj dede’ | debted3Odz! dzf § Wstedd d drn thdso d
1.

) sBMmMEyHjddd dteddOdzdL Oydd Stdyjtfydwyw £ dzs yyg
$OdHdHOIl wodwjlsmw d3dded B3Odz! dz' o ( dzj St SusHizfclgl o)
COdzHdH Ols, o' BtcOdzgdzr 2 o COyjMmlsej tMmdeso dzesc s, d fi
sOBdzdyj. mthw dsttddOddL Oydw B Ydzts-C PizH g/ RIOB ez |
sBfMEyHjddl ftoijHftsdOEOjls H&Y ftosimistslsr ¢ datlays € ¢
COdzH dHOIs; Mdzi H BBl HiABIls W dsdsis I€g» yf J tco d ydz" d3 ¢

g4 btsySd Ltcjddw tOLtcOBtslsyd o0t s Ofdaflzl Gd Is'y,j dayls t
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STATI STI CSls@o df*gijlst stfinOtcOd3j Iste ' Qo lstsBBOIsdyj MS s ts |
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1 Oracle:

ANALY ZE <TABLE/INDEX>d d3s B i jGOBIPUTE STATISTICS;

1 MySQL:

ANALYZE TABLE <dd&w _ IsOBdzdy" >

1 SQL Server:

UPDATE STATISTICS <d&w _ Bl jSCIlsO>,

GHY ddiv Bl JCIO lsdtsmdlsmw ¢ IsOBddyd ddzd ¢t
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] Oracle:

ANALYZE TABLE 1 Juau¢lzrs COMPUTE STATI STICS

1 MySQL

ANALYZE TABLE 1 [uaudl zrs;

1 SQL Server:

UPDATE STATISTICS 1 fuudlzRrRs;

SSGEHO GJdzj edtelzj Ismw MsOIsdmisd ¢ © H dzw Is ©B dzd 1
OdzOdzd L dqtelzes smw . MEY PLHY cEzEYlEZs MISOISIMisdSEz HdzY
Mz HEE W 2 CBd3OdzH 244 IsasH jd div [ efudlziNEXN O :

ANALYZE | NDEX 1 Jauv_NDX COMPUTE STATI STI CS;

]l SQLServerdzz y dets dMmf sdz L s Ols!

UPDATE STATISTICS

lted s etsdz S sdBOdzH" sy jIs B ' Is!

UPDATE STATI STEES ) Juuwd NDX;
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DEVELOPMENT OF AUGMENTED REALITY MOBILE APPLICATION
ON ANDROID OS
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Abstract. The article describes the use of augmentetitygachnologies in the modern
educational process to increase educational motivation, multimedia and interactivity of the lecture
material. The main purpose of the application: educational and cognitive. In the process of
performing work, computer grapfs, algorithms and modeling methods were used. Use case: there
are special images on the stand that the mobile application recognizes and shows the created 3D
model s of the ASund and AMiIi |l ky Wayo. Il n addit
training audio lecture will be held. To create a 3D model of objects, the Unity program was used in
conjunction with the augmented reality platform Vuforia.

Keywords: augmented reality, OS Android, Vuforia, Unity, mobile application.

In educational setigs, AR has been used to complement a standard curriculum. Text,
graphics, video, and audio may be superimposed into a studentisneahvironment. Textbooks,
flashcards and other educational reading material may contain embedded "markers" ortliagigers
when scanned by an AR device, produced supplementary information to the student rendered in a
multimedia format. The Virtual, Augmented and Mixed Reality: International Conference
mentioned Google Glass as an example of augmented reality that dacerépe physical
classroom. First, AR technologies help learners engage in authentic exploration in the real world,
and virtual objects such as texts, videos, and pictures are supplementary elements for learners to
conduct investigations of the reabrld surroundings. As AR evolves, students can participate
interactively and interact with knowledge more authentically. Instead of remaining passive
recipients, students can become active learners, able to interact with their learning environment.
Computergenerated simulations of historical events allow students to explore and learning details
of each significant area of the event site. In higher education, Construct3D, a Studierstube system,
allows students to learn mechanical engineering concepts, matowmegy.Chemistry AR apps
allow students to visualize and interact with the spatial structure of a molecule using a marker
object held in the hand. Others have used HP Reveal, a free app, to create AR notecards for
studying organic chemistry mechanismsacreate virtual demonstrations of how to use laboratory
instrumentation. Anatomy students can visualize different systems of the human body in three
dimensions. Using AR as a tool to learn anatomical structures has been shown to increase the
learner knavledge and provide intrinsic benefits, such as increased engagement and learner
immersion[1-9].
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A key measure of AR systems is how realistically they integrate augmentations with the real
world. The software must derive real world coordinates, indepenafesamera, and camera
images. That process is calledage registrationand uses different methods aimputer vision
mostly related twideo tracking Many computer vision methods of augmented reality are inherited
from visual odometry An augogram is a computer generated image that is used to create AR.
Augography is the science and software practice of making augograms for AR.

Usually those methods consist of two partse Thist stage is to detednhterest points
fiducial markers ooptical flowin the camera images. This step canfaature detectiomethods
like corner detectionblob detectionedge detectiomr thresholding and othelimage processing
methods. The second stage rest@easgal world coordinate system from the data obtained in the
first stage. Some methods assume objects with known geometry (or fiducial markers) are present in
the scene. In some of those cases the scene 3D structure should be calculated beforehasfd. If part
the scene is unknown simultaneous localization and mapping (SLAM) can map relative positions. If
no information about scene geometry is availaBteycture fom motion methods likebundle
adjustmentare used. Mathematical methods used in the second stage irojéetive (epipola)
geometry,geometric algebrarotation representatiowith exponential mapkalman and particle
filters, nonlinear optimizatioyrobust statistics

In augmented reality, the distinction is made between two distincesnafdtracking, known
as marker andnarkerless Markers are visual cues which trigger the display of the virtual
information. A piece of paper with sonaéstinct geometries can be used. The camera recognizes
the geometries by identifying specific points in the drawing. Markerless tracking, also called instant
tracking, does not use markers. Instead, the user positions the object in the camera vieWypreferab
in a horizontal plane. It uses sensors in mobile devices to accurately detect therical
environment, such as the locations of walls and points of interseétigmented Reality Markup
Language(ARML) is a data standard developed within Bpen Geospatial Consortiu(@GC),
which consists of Extensible Markup LanguagéML) grammar to describe the location and
appearance of virtual objects in the scene, as w8llCA8AScriptbindings to allow dynamic access
to properties of virtual objects. To enable rapid development of augmented reality applications,
some software development kits (SDKs) have emerged.

The structure of the visualizatiosystem by means of augmented reality implies the
presence of the following basic components (figure 1):

1. Tracking subsystem that provides correct integration of a virtual object into a real
environment.

2. Storage of thredimensional models and othieformation on objects.

3. Visualization subsystem that provides drawing of objects by means of computer graphics.

4. A graphical interface that provides user interaction.

Tracking
user tracking Object storage

I—View —>» Visualization |€— Object——

- &
—
User

Fig. 1. Key elements of augmented reality visualization system
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This article destbes the development of augmented reality applications. The main purpose
of the application: educational and cognitive. Theme of the application: space. Use case: on the
stand there are special images that the application will recognize and show tbé 8ahodel.

Also, while the 3D model is being displayed, a short training lecture will be played. Images that the
application recognizes are presented in Figure 2 and Figure 3.

Fig. 2. Image Sun Fig. 3. Image Galaxy

To create a 3D model of ddgts, the Unity program was used in conjunction with the
augmented reality platform Vuforia.

The following objects were used to create

o} PSunSurfaced is responsible for ensuring that all other objects are collected
together;

o} PSCorona& simuates the crown of the Sun;

o} PSLoopd models light rings (radiation) around the Sun;

o} SunSpheré responsible for the model of the sphere of the Sun;

o} ImageTarged responsible for a special image;

o} ARCamerad i s responsi ble for wviisualizing th

o} PSLoop, PSCorond created using the Particle System effect;

o} Configure PSCorona (Figurke):

o} Durationd effect duration

o} Loopingd repeat Effect

o} Prewarmd the effect starts playing immediately upon hovering over the picture;

o} Emissiond the number of péicles formed in 1 second.
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Arc 360 Triggers
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Texture None (Texture 2D) Q Lights
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Spherize Direction 0 Trail Material None (Material) @
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Fig. 4. Configure PSCorona

The material used to create the crown is shown in Figure 5. To create it you need to find a
suitable image of smoky rings. You should import it into the project thenselect Shader
ParticlesGtandard Unlit. After that you need to create the material in the project, insert the selected
image into the oAlbedo parameter. In the same place you should select the orange color.

sunCorona

Fig. 5. The material used to create the crown

Practicing the possilily of augmented reality in education can restore the process for the
visual perception of the necessary information. The article based on examples of using augmented
reality technology. The possibility of using this technology in the educational enwrrfor the
visual modeling of educational material, supplementing it with visual information, while developing
spatial representations, imagination, volumetric design skills, which saves teachers and students
time on the transfer and assimilation of ediocwl information, and accelerates the learning
process. The application can be downloaded from thehitgs://clck.ru/T7cXj

Augmented reality technology can be applied in a large number of solutions for the
educational process, for example: replaciegl experiments with virtual ones in case it is not
possible to work with equipment or part of it; adding thdeeensional objects to interactive
teaching aids; presenting interactive information on whiteboards in classrooms without having to
replace tem with expensive ones; introducing interactive assistants to the educational process;
learning foreign languages by replacing the words being studied with virtual objects, etc.
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Click the Add button below to select the images for your panorama, Yeu can also drag and drop files from Explorer into this window.
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The Optimizer will adjust the image and lens parameters until the control points match as closely as possible.
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https://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%85%D0%B8%D1%82%D0%B5%D0%BA%D1%82%D1%83%D1%80%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B2%D0%B5%D1%80_%D0%BF%D1%80%D0%B8%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B2%D0%B5%D1%80_%D0%B1%D0%B0%D0%B7%D1%8B_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B7%D0%BD%D0%B5%D1%81-%D0%BB%D0%BE%D0%B3%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D1%88%D1%82%D0%B0%D0%B1%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B2%D0%B5%D1%80_%D0%BF%D1%80%D0%B8%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D1%8F%D0%B7%D1%83%D1%8E%D1%89%D0%B5%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B1%D0%B0%D0%B7%D0%B0%D0%BC%D0%B8_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85

