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CTaTTA oSroEopesHs peaaryeatm icTopin nepeiMEHyEaTE CK3C. CMNOCTEPEMEHHA

Hasizauis

Hae4yaHHA 3a nporpamoro "Pospobka gucTtaHUifHuX Kypcie sacobamu Biki-KAMY,
e o Xmapka-KOny i Moodle-KAOMY"

Mpe Bik-LAMY

Crinesota IMeTa Ta 2a84aHHA HAB4aHHA

Kareropil

MeTa npoEageHHR SOBMCCTROKDEDND MNGEWUEHHA xEaMIDFaUl «Poapolne QucTaHAHW: Rypoie sacodama Sik-HOMY,
Ousiass Zaeaprs-EONY | Moodle-HOMY s NomAras y pOILUMPSHH CHCTEMM 3HSHE, MOBWLESH] KOMMNETEHTHOCTI T8 KESMidixauil
EVNALESE Y NUTSHKAX ENPOSEIMERHA OMCTSHL AHOMN H8BUSHKA ¥ KIDOBOrpance«ony Dep=sEROMY NeSSroriuHoay

Cadir LANY YHESEDCMTET M- Bonanuios BusHIYeS. .

JaEnaHHAM NpoSenes=A QO OCTROKO0S0T NidsHluessA ksanidikalyl «Pospobea guoTasuil-m: Kypcis sacotamu Bia-KOMY, = m
T Sinespra-KONY | Moodle-KMYa & BI Kl Kﬂ ny
= 33CECTTA OCHOBHI NONOMEHHR HODMETHERY JOKYMEHTIE WUOLD BnpmHHﬂaumHmﬁnmj{awaHHa y BH3; .
= HazaT !'ljacumsu HBENB-HHH SHEHHA TEOPSTUMHIE NONEEEHE, EYHILIOHANEHIE MIKTMECCTEN T8 NPSKTSHNE SCTEKTIE
AWCTSHLAHOM HEBYSHHA,
= 3352ENeYHTH NESKTIASHE 0EGN0AHHA TERHIKD QWCTEHLIAHOND HEEYaH-A, 3 came, GS2081 53080 CTRORSHHA
iHEmpysenmo OWMCTEHLURME HEEYENEHAK KYECiE 2acodami Bik-KOMY, Xmaora-KOMTY Ta cucTemm yIpseni=HA Hasuar=Aw (LMS)

Moodie-HTY.
MocunassA coan X
YYACHWKM TPEHIHMY

Moe'A3asi peaarysakuA

ZaEaHTaxNTH Chain 3MICT HEaBYaHHA

CneyiansHi cTopikem

MpesesTaln "OweTaHUAHS coaiTa. TEXHONona CTE00EHHA AMETEHUAHoM sypoy" S

Bepcis ao apysy Maogyns 1. Ouetasuyjite dasuas-n. Bwi-HOTY Kaspea-KONMY
MecTifse nocMnasHa Mogyns 2. CTROREHHA CTORHKM SACTEHWIHOND Kypey 2acobami Bi-KOrmy
IHEHOPMELIA NEO CTOPIHKY Mogyne 3. JassHTENERHA A0XYMEHTIE kypoy Ha Bei-KONY T8 Xmapey-KOmY

Maonyne 4. Koonau-ysa<Hs HEEUSNEHOMD Npouecy sacobem Bid-HOMY 18 Xmapks-HIMY
nopmghomio CNWcoK SENIHOENN CHINSS0EMN ENEMEHTIE ANCTEHUINHOMD Kypey M8 Bik-KOY | Xmapui-+0rY

ka5 Mook 33NIKOSHX CHNAN0EMK ENSMEHTIS ANCTEHLIMHOMD Kypoy Ha Moodie-HOMY
afiseT cTyoeHTa

CTopikka xopUCcTYESUS HaesansHi nocibunkm

1. Banimmi B.O. Pospofks quoTasujiiHug sypois sacobamu Bik-KOMY, Xmapea-KONY | Moodle-KAMY. Yacmika |. Bik-
FAOMY | ¥aapra-KIMY: HasuansHan nociB=MK ANR yeac-ke 40EMCCTPoKOE0MD MABMLEHA kEanidiksyl ayxoeo-
nenaroriuk NpalsHrKe | Sonimw 5.0, Konorid B.B. — Kiposorpan: PEE KOMY im. B. BusHueHra, 2015, — 44
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Ha ronoaHy Mol kypcu Penaryeama

Baw nporpsc

Ha ronoaHy = Hoawit choprym
Moa goMawHs ~ . ) " ) R
] . CNHEoK 3aNIKOBKY CENAA0EHX SNEMEHTIE JUCTIHLIAHOM KypCy Ha Moodle-KOmy
CTopiHKM CanTy
Mif npodine
MoTouHKA Kype

Moagyne 5. O3HarioMmneHHA 3 Moodle-KOMY
3aBgaHHR mogyna
¥ LMY MOZYNI YYSCHAER

& O3HEMOMMATBECA 3 MOHTIMECCTAMM CHCTEMM YIPABNIHHS HagyaHHAam MOODLE;

JaransHe i i
—are ¢ BETOpWEVIOTECA HA Moodle-KOITY, 3an0EHATE ENGCHUA Npodink
Moayne 5. G3HAROMNEHHA s IEPESCTOYHITECH Ha kypci «Pospodsa gueTaHLIRHME kypcie sacobamy Biki-KOTY, Xmaprxa-Kgqmy i Moodie-
3 Moodle-ROMY KOrVa
Tema 2 o POSTMAHYTE NPWKNEIH HEEMANBHKX KypCis Ha Moodle-KOmY;
Tema 3 & NOGEAYTH 33R6EY HE CTEOPEHHA HOBOTMD KYPCY
Tems 4 & O3HBHOMMATELA 3 MOHTIMESCTAMM IHCTRYMEHTIE ANR OUIKKBAHHA (TECTIE);
T E + MPOBSIYTE pednsktin BNacHOMN HEBHEHHA.
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. = Hoawhm kypey
Tema 7
Tema 8 CNMcos SanikoBMy CENaaosHx eNSMEHTIE JUCTEHWIAHOM Kypcy Ha Moodle-KOMy
Tema 9 - - . e
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Vasil Bolilyi, Viktoriia Matiash, Olga Riezina

Volodymyr Vynnychenko Central Ukrainian State Pedagogical University,
Kropyvnytskyi, Ukraine

ORGANIZATION OF TRAINING METHODS AND MEANS OF DISTAN CE
LEARNING FOR UN IVERSITY INSTRUCTORS

The paper describes a model of implementing teacher professional advancement courses in the
form of training on learning methods and means of digtlrarning in the Central Ukrainian State
Pedagogical University. Th@reparation for training included the analysis of researches of native and
foreign authors that concern the issue of organdisigrcel e ar ni ng, shaping tea
creating programs for teaching adults, implementing principles of interdetwveing, forming
personal educational environment. The paper highlights the problems that appeared when the first
attempts to introducdistarcelearning at the university failed, the ways of solving these challenges
are defined. In particular, it was g&gted to invite those instructors as coaches who were the coaches
in the Intel course ATraining for the Futurebo
set of regulatory documents as well as the complex of teaching materials for thegtvaare
prepared and approved in advance. The participants of the first training were carefully selected (they
were to have a high level of motivation). The result of a thmeath preparation period was the first
successful t r adistarcercgurse8 bye mearls @fpWH@PU, CloudCDPU and
MoodleCDPU in January 2015 that comprised 108 hours and 10 working days (10 modules). The
participants developed twbstarceelectronic courses in the process of training. One course uses the
means of WikiCDPU and CloudCDPU, the other oné the means of Moodi€DPU. The paper
describes the training objectives and the teaching content that includes theoretical and practical
aspects; each content module contai nsngtheenssons
The paper proves that the components of the information infrastructure formed in the Central
Ukrainian State Pedagogical University (Wsiie, cloud storage and the Moodle system of learning
management, in particular) are effective tools of nigjag distarcelearning. Nine training sessions
were conducted using the scheme described, with two groups in each training session. The total
percentage of participants who successfully completed 85% of tasks and got the certificate is 99%.
The provisim of educational process with electronic teaching courses at the university increased from
12% in 2014 to 89% in 2017

Key words: distarce learning, programs of teaching adults, Wiki technologies, cloud storage,
the system of learning management
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PROSPECTS FOR THE INTRODUCTION OF CLOUD TECHNOLOGIES IN THE
EDUCATIONAL PROCESS OF HIGHER EDUCATION

The article explores the prospects of the introduction of cloud technologies in higher education,
reveals the advantages and disadvantages of using cloud technologies in higher education. It is
determined that the relevance of the use of cloudni@ogies in education is that they not only
perform the functions of tools, but also provide qualitatively new learning opportunities, the
formation of skills of independent learning activities, contribute to the creation of new forms of
learning and edzation. It is proved that competently built educational process allows to solve the
main goal set by the higher school: qualitative preparation in the chosen direction of study for
becoming and development of a competitive specialist. The basic direttidroduction of cloud
technologies in the educational process of high school is defined qualitative preparation in the chosen
direction of study for the formation and development of a competitive specialist in the professional
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field. The most common waysf working with cloud technologies in educational institutions are
identified, such as distance learning, student collaboration on projects and documents. The virtual
space of the university, which aims at supporting the distance learning, managenogtinaizeltion
of business processes of higher education, is outlined. The cloud model, which promotes accessibility,
is characterized by five basic elements, such asseelice, compatible resource, network access,
separate location, flexibility, measurservices. It is determined that the use of cloud technologies in
the educational process of higher education is an important step, especially in the conditions of limited
resources and the constant need for updating both software and technical compooeputing
laboratories, which provides the possibility of using cloud technologies and will allow to support the
computer equipment of higher education facilities at a high modern level with minimal cost. It is
emphasized that the only vulnerability afnovation is the complexity of regularly installing
broadband Internet access.

Keywords: information technology, educational process, high school, cloud technologies,
prospects, implementation, activity, teachers, education

31



ISSN 1998-6939. Information Technologies in Education. 2020. 1 (42)

L[ s517.946
lj2ysd'ls [. &.., sttskO' o [ .wu
mjtefmtsdi: Cd2 HjtyOodd? bkdz ojthmdljls, mjtsf

Vi JatofiRre Y 08w rfc rfefwrrri1c rr1OJ

DOI: 10.14308te000713

wyom' & 1! 8lsdz® HtsMdz HY j degdgv HJ 2O € d ftosy
ROl j &3OIsd ydes’ Is@tsH J tejIsj dz desdzz o d o ygisglzdzh . tc) @ tzls gt
fnd Mis j i3z dzj d3tsy dzd o s BJlL L,OB)B ts fj WOy © y C Bdgdf © ¢ 1ds
st ' v Isjtedzi dBSHJ A&zt 9 Odzdz?y MC ZOHO' Is! MW L Heotn Jls
BtsH j dzf toj Odz/lsdls’ ( ifid)mistgtsade ' W L Odedg? tslstcd d3Oded 7 d3ts+
sByYydmdze 9 Ocdz! dgd~ d3j StSH ' 9. V fdtesHddyds dOEZS OR
BisH | el caetdz, 028 dz' W fh doj dass M jess L OMkts
ZO M setsHdz' L O HjWCCSdztsCdts BYOH, & Is j todets dslz d3ts H j dz¥ o Odadz®
CzdetsC s’ btOdHY sty ' Mot 7 hdtso. s 202 L Ols g
Odzj "7 903yYyj LdO2Is(d. stz Iskls HtsyYy' dz/ dets L tok
MOoBsets dGsHjEs BOdkdd, jsof' §shkSk &sHjd . 1 0f
M jy Odz des ftedL dzgOyjdzgd?2 Hd&zv " HisteddBEd MOB] Gtots
r sy’ dz degddz Liclzyded d3 odistdmisOdedzy MY jy' Odz' L
d S jtod d3j dals ' ds,ls tehs3OHstH L alytsdz¥j ‘dz? dzO ftoj Hd3j Isde' 2 diBise
' dzj sB R Hdz ' dzfls iz d3 jdaAsizO M HISESTHAD dE' 3 jidzoaw ,y¥  d3tsH j dz
BtsH j dz L Odzj ydzs 9" H tejLEdz sOIs* o d St Jtod d3d dzls '
9HBME BdzOdzs 9 O9 Mo tisH dgslaps@iipdzt® L O° dtBsL 9 ' WL Sk L (5B 2]
BtsH j dz 9 ' Hftso Hdgs HEs datso t5° Hd dzOd3' ydzts”’ f OcOHd
YjtejL Model o' H'GtoOdzd o j dzd @ L licdzidds Olig® fIp'dstiFitis o 5
Y BteMisC secOzizMiseMisOdzdzy o j tsf' v dBsH J d2 Y t@jyH]fM loiEDes dzjdzk
o y'2 oetlk'. [MBddots HEGY & dddk ‘' odCtdmlsoc
LsMitejHdisd ko Oxdz Mis! dzO THflAsisiy jdf) § teitdsiiiciis delzy J fdmigvH. o3

S dz¢ e ' H Eiptixe ©y | fetzsyj M), dsHjd , HJEOB yYydo M
C# HJjMCItsY, o' Cdadgd?2 ' dElsjteW j2fMm, Zedgraph

I msgy yom" o o dded € dzgj dedz? Mz yOmdes™ dzOEZSCd, L uo
fsdzv ¢ O E Mo tstej dzdz' a‘Hijtsa'Hdztsd3Izd3®Hg)at5g)szzudzi$
l doyoO' Is Mw B H | dz¥ 9 Odgda® o Mo ' Is n letefr]@.-. ¢l
S zOH ded 8 MdMmlsj ke, c¢udMmlsj ddzd 2 omom Le kO ' dzhd~"
dzj Bsy dzdots BjL L OMIssmMkze Odedg? € s BRO Y I8 ] tc O 1 ls® udesrf;
odCtstedmMistsolzs Is! ffbdvtcds BOCObLtytEsY d d' fdl
OB Maple[ 5] ) , 9 tMhdetso ' wedr odMmtsCtstc’ adzj o a3 IstSH C
6] Odz' Lezff s WVH Etedzs iz § * H R BSHY. H ) delst todfils Oairzvls ' L C
ftesctcORREZOZOMB g Odz'  ° H [6] 5 dgCOudnjtf Idcdde HAsts Y] da'ts Yy ' dz' ¢
o d¢ tsted fls O dadz" Mfjy Odz' LsoaOdesets HlosctoORgdetsets L G
HiSL o tsdzw slstced B3O BsHj dz dz0 d4} te JOR dizHis ‘de’ Clzj lisighsh * H

Giflstelz d3j dals d By 5 ) cHzQudaQindlistive, Oz §f * H y®  dBSH Az ;o
LOdzjydets o' H WjLEd sO' o jCMfjtddjdls' o. [ fsedd
e ' Isdz' sz fesyjfm' , "ts wishddiydisd fzte ©fldds dls *

MOdj IsOC qNodell S fstsdzl ' s' v o y' 2 LcBGIS'

@JJQquZIS . B., sbBBlsO'9s [ . wu

32




ISSN 1998-6939. Information Technologies in Education. 2020. 1 (42)

[ ) Odz L Oy' * 1 ost actOlsfizsa s & Odfislsteo 2 o OdzOf: ¢
Bsow# | tcOW "' ydzd?2 " delsjteW j2fMm BERZo APSWimdswsdgrmdsd 2 L
Odze stedIsd3s tsBydmdzj dedg? tcj Odz' L soa Odgd?2 o S td3B ' klzOy"' °
f et yjlip sEgte@y ' C' o L OMsshMso OdzO B ' B d2' Wls'j'S OB 'Cadeld iy
LOBjLY jykzsls! odMsC GOzl Stuny j dzadz@fgf sk’ ctcOW O ¢
Cted Miskzo OyYJ «&.

1028 dz " fshdjdss MY jess LOMsshkzo Odedzy ydf
jCdsE CO. usdhkz ftdtHds Mas L O diskool @H B AER' s
Mok MW jusd WdsW StekOY' 2dz bkjodsdse’ ~ o jOtsdsd y'
odoyj dedz" tj Oz dgs’ jCtsdesds S kOCEwE, WwWC owdg® '«
fjtjlsotstej dzdgw fots’ 7 thdases. | fksOaddsy @isd&Eo dat
SteOHdy' 2 dzts e tsi fiftctesd fHEASSolsorO dzlz  teo@yO ftsjtjday del?  frydsf dzts owts
fMzeo' S’ o8] S B GAOMI U0 ¢LOY' tdOd dz@ dzf 1 d dzOe
CdgHdet Hd H' sk L O 1 0odiikz0 a3t (zts B ‘e dsi © uaDi@ajdgty s . |
C ZOfMd udz® MisOldudz® dBisH j dz' jS[Bdzsd S olwOld kO fi

1 Osydztss HJj BsdzilsteOy' ‘¢  y! st o) Odz dz f
SHdsyYyOmdtses, &dlls' atsets HiMW e dzj dedz?  tcd 1§z ezO dat] 2 |
jCtdasds uisOdp ifsls dzj H sMS sdzOdz’  to' h jdzdzv & ftod 2 dBOs Is
sBydmdzj dz' , HsBtey] fHdmissmMseo Odzdr HEtS YOMmMisdr f ¢
o dCtdzzo Olsd ydfdzj dedz’ S jtedds delsd LufEe igy ¢ tsas.dzOn
hts toj Odz' 28 Q@ S'sdatsd dzO 3" ydgtss Mmamlsj wBss, O toj Odz dg
fesyj MO®Rd I0: °~ MmdMmisj di3q

4! SEEHA BSHj & o Odadz? | Csdzsdg dgdjR iy jdB o jt
fOy! sydL dvdedi SO L Ot[bld ' »Id2d i roeshi§ dz' witaftngas o j dzdz

economicdynamic® ( 201 1) : dzso s f OOHJGe i3 JCsdetsdz’ € d

MdMmlsjd3 kO &BOIj BOISdydzsets ftes56tcOBlzo Odada™ . b s
Cslf 6 Isj todzj B H J dzt 9 Odzdzv , L OMmdzts 9 Odzj zO0 BOLdM
Stz s Odz' Mls+ , HJ OB yYyddlzdhls' IsO dGkzdz' sd Ocj dzlsdz’ Mmls

[ IO fjle@fststsf sdzzo Olsd M j y' Odz' L soa Odegd?2 f oG tc OB
Hd dz2Ods" ydedr MdMmisj 303 L o9 dSstedMlsOdadzy &5 tsB yd fMmdzs 9 O
ftesyiMm' o dBsHEZAE:® DdAiE®] S MdgEl " Isdd' 5" dzs Mistclzeo Olsd o
Yy! sets LOMsBlE d2ZO fted C dzOH' Hisfmdz' H Y J dedave tSHo ¢ dBO dg'dAts(
BsHjdz ttddSkz L HosRBO Isdf Odd W' tcds.

1l dC dzOH thdeso detsc s 30 lsyj jtefy SOldbd] frHsts fisde’ j Hzd j2 dzdmvdzw
Hefdz' HY jdedz" HJdORB ydedrs MdMmlsj BOdGE L o dC sted fls O dzd
sfdeso dzgts®  3j Ists® ‘ BOC M 3Oz dets By dzdoa © " HIsted
Mjtco" Mk HdY LoduyoR @26t gdeidasls gl Pslsy L @®OIs z tc dzd n
dzd sy dzdots dzj cO2 dets toj Odz' L o Olsd dztseo iz "aMgdeldzd o * H to
BsydBs yd LwtsBdlsd LO HSfsBsese o' CdzO ff tetsc teOd3d
o sets jCMYyjteddsj dzlskz ' fylsogds teff jo tdsj' o 'ditsve' ' BE , H jo ', H L
dztso ' 9" CdzO. [ Isyjijsotsmdzteg dzO fasdf dfHaild dzj ¢ O2 dzts o s’ d
fjtejo' 6€d. utsdkz Mjtwe' M ' HsteddSd ' dzlsj dziyd o dzd 7
fdMmlsj OB §° H uigthE Op" ‘L'z faftoe ts lsiddzve §f tod MC Stej dzde  tSE

t dMHj Bsdhstek thdse dj o' $ dats dviotatsyd HsO HR M@ MBS
9" HSWMsdIsls

V YJjdelste® o' CdzO0 totsL SO so Odes Hoatsoadd3 todzz f tetsj €
odhj o dz ol Cdz IsBlzOakfRg(. | d&z' 90 dzOf tcOo 5

1l.sdksfSO "J1Bitjclkd"” odStstedmlstsolk’ s Mw  Hdw
9 HtSBOYO' Is! Mw dgO@ jCteOdz L kM BO L dzOyj dedz” dzd Is:
Cted Miskzo OyJ .

2. sdsfCO toj HOG k9o Odzdevd3' adgdt tftafishdsysdatdy * Isdg v de' dzw

33



ISSN 1998-6939. Information Technologies in Education. 2020. 1 (42)

3. 1 ' HSEdkO SC&sfSO HjBosdhlstlk' N dhsilsO dgedzsi
@quw*gou", h 52 on'tSH. Sotescfily d  -wol s detd Isecfiizah 7 .
[ BHOZO Cdesf CO Mz dls! Hdzv o dL dzOyj dedz” dztso
-s BsfCO ¢l dH Odigfusile] oH Mis! o dHOddlsd § slstydz
L MmfdmSkz.

E EM - X

‘ Number of iterations: < P ] ‘

Menu
% /; ’.- @ Simple
Lorenz system Diagrams
* e L
X
X
Parametrs Step Value o It_
y
g= <o 1> ol
b= < >
y~ Dlagrams
v= <z C
X
-30 + 1 q
g oyl
-40 ; a
0 10 20 30 40 50 60
z~v

tdfy. | tdtsodz o' s ftesctcOBd Mode

Menu

=178l - JO,

td®. [jd® ftesctOdd

l tcQotstelzy (el Mp'" S8z sdf ' & GtOW'™ €' 9o, w g z02 yO
fted CdzOHd dzOo jHjdz HOdZ o HBCEM&j dlEsNn. (&P tcd Ydzs
ofMmMsOdesodlsd f OtcOd3j Isted disH j dz' kO ftyokSte" L d
dz' yddz dzgd €' © dzRho wOHAP." sk PUliARts RN  ©9 s BBOIsd Ydzs |
Yd dzlste” o' ¢ d&zO. v Yy dzlste’ 9' CdzO o  HtsBtOY O Is+ Mmw
@Ol dmdzzlsd o HYtSe Hdzz SdesfSk B' dv Mikzecd s sl
dZO f Odzj dz' ZQEE BRK T ¢ ts d3.

1 24 d decpdssiiyih H j IsOdz! dets dzO @ Odzjdziz'e digsd fff Oedsy airs  ci3dsO

zO 5 Jjdzj d):dzls’ & (ted M

1. [ jdz& Odg &3OYy' HiSL 9 Sdzw Odz" i3zo OlIsd OBt HJo ¢
LdzOyd dz#@ tsH J dzf (20 tod Mk dzldd dstsQWs'® @ H jsdgtcdfmyls &

2. (1 dzj Bjdesd hodHSCtsets fjtej BISOdada" 53 3 Isdif Ock
H' Octc O3] , yomse tewHd) fttOotstolzy.

3. Cdzy o3y dels J dzd © @ dzlizelz ‘dzls z H 1o 5 dzW ° HdodIlsdmw BLEH'
L 3" dedzed d3d B Elg @20 (tEddasy C3) .

4. 1 Oc sdzso L dz@ucdO® ' GOH j dz' .

5 vditsed? ctOW ' ¢, | tfzip fhjciBapbQinjtrakd 2 dzO

34



ISSN 1998-6939. Information Technologies in Education. 2020. 1 (42)

& EM _ y
Animation
Menu ‘ Number of iterations: < P Iyl t ‘
»
=7 - O ot
Model of market Diagrams
T T T O yl
] X
8 ' o Xl
Parameter of bifurcation t
’ L
Name: |q ~ oY :
. 6
min max step
[os5 | Joss | [ooo1 | 5
4
. Bifurcation
Sklp: y 3 Diagrams
-
2 ®
1 q
° q

tdB. 10dzjdzr B' WktCOY' 2dzs’ H' OGO

Animation
‘I Number of iterations: E < P p h
.SiruDle
/l  Lorenz system Diagrams
50 T L L L I L T T T T T O Y|
] X
4 O X
40 ] :
oyl
30 1 ] t
’ 2.
20 ___ ] Bifarcation
z~ | Diagrams
3.10 1 ‘ 1 ox|_
1 q
) Y|
o T e L e T T T B e B A RN q
-20 -15 -10 -5 0 5 10 15 20
3. x-

td#. 10dsjdz' bkdfsotcets CwOl Ck O

sdzsf VaduedzO f Odzj dz' " H d3j dz® ftcOQoatstlzy 9 H GCOW'
teWiHs OB dzd y¥ L SCtBtcHd &ZOISOBRBI IttO®’ CIstste’ ° Hd&W L OHOC
teWH L dOyj d ¢ tsttoH (i IsSStepdd oldsdadafidotgted' d3ts.y jdsde o Mis O«
ZzOe oMk & % f§ shdehfsd dLBdS & EHO ] dzads d3q

35



ISSN 1998-6939. Information Technologies in Education. 2020. 1 (42)

Parametrs Step Value

X Yy (a3
1: 431624 201464 ~
2: 854803 424722
3 217459 1.07262
4 940351 47123
5: 047284 023703
6: 6,50574 3,2386
T- 554447 2,77
8. 692201 3.46766
o 430003 244973
10: 7,73089 3.87604
11: 3,32042 1.76769
12: 8.02038 451844
13: 1.2105 0.606035
14: 8.6313 432374
15: 1936 0.96938
16: 033188 4.67437
17: 0,61673 0.30863
18: 71271 3.37037
19: 455044 228385
20 8.10933 4.06217
21 288137 1.44308
22: 9.33312 468316 v

tdfm. 5. yYOmMtsead?2 ©WH CtStteHddzOl SO’ §

bz cdsoddd ' dmstekzdj dastsds Hdzv ' Mimle'd B&i ¢ O 1
BEHGW ' COYts §&gsHj d . 1 fdg} dpedeOjlsHGS EoedminsdznS edz e 1t C
tdf. 6

Edit mode

System name Add Parameter
Model of market

Name Value
| || || Add

Number of iteration: O Diff

Add equation
Variable name Equation

X | = [0t ) e ark yrH((1/2)*(-a)a)*(1y (e D)/ @) Y (12)-(a (- D) *x (o]

Initial value: Add

The dynamical system Parameters
v = (((bv)¥(k*x+q*(n-k-1) *v))N1/2)-(k*x+q *(n-k-1)*v))/(1+ | |]n=20 View
=10,99
;= 200 Save
k=6
v=2 Change
q = 0,657 ,
Back
< >

tdfm. 6. 1 Cds LOoHOddY OB t6j HOCES Odac

] " Cdets toj HOGRZO Odedz? tosL sOh ts9 Odzy dOH  lstsyded d3
odSstedMmMlssokzoOlsd tsBdHoa O 9" CdzgO. s dzOydzzo h Thez' o 58
dynamicalsystemtf j tc j = SH  dztEquation fsfzv 2 sets Ry dzO L &3 dzd Isd .
Czs f AdddstsH W © C 59 Odzj to' o dg¥ dzdz¥ Thedprfmjita$ystentn V¢ dEDAztOH" g
SOCO sy HEZteO dBsy | BEZaf sSdddrPardmeta® 2 L § OOdj Is

36



ISSN 1998-6939. Information Technologies in Education. 2020. 1 (42)

vOCdd3 34 uddetsdz di3d Bsyj Bs RAOEOBY sw@ls ds Odzm e
f s j toj Hdz' Systemnarfetsifis'y dizO 9 C OL Olsd dzOL ok dztse s’ Bt
zOIls d M ¢ O dzdBavedetsas@ CdftsH j dz2 f slstcOf dzv ' HB L BJ ted X J dzts
C dzstfChalmgeL d3' dzO© BEZHj LBJjtiddO ' H dOLotss f slstsydz
dzOIsd M¢ OClGack C dalsfH W * C Oy " & BLIHJ sd 3yomtsos off tod L |
f clssydzj o  Radameterss dasf OO O ' deW sted3OyY' ¢ ftoets BBSH | C
2O dzOh sz o Odadz ) .

l1ted € dzOH L Ofpls s fp 2Moetigdas L cideH@Js®tlze Hotso dd3' tocdzz BsH
sd@iRO W' tedz, ¢ dzr ¢ Mils! odsBdzj des’™ W' tedZOBI ¢ 5y dats
tHste' o dzt ° 8 tH)YtHEO H dzts

1Y H fydd@ndzizvoo@fdiiis B dzgf yls 940 1y t OBts 1) 2 dOmisk{ dzd 2
odStstedmistsozs Is+ Mw  dzO” o dz Y ¢ ko Odddgw , o y &sfCige digldc d
Xt+ 1), 9@y O Is! Mw dgj L a3 deded dzd L d3tsd3j daléAiz” t . o [ dedf t5d
ZOdzOh Istso z8 Is! Mw His tx'tCkze Odic s@BLtizZOD Yy j dede” Yy 51
odCtstedmis®nBDY ls:dfgwlz sy ¢ ko Odzdav .

14dr®2 1 I eChizizveCoidedf Is d o dz' sy’ Clzo Odzdz'izse J & tictjigls ts
dzO' gdis o ‘Licde s wL L ted3thds Otdzdias fgls ©  dzOq, o dedEs IStsY 'L ¢ 2 i@ ¢
p, tddB®fO's Isfigls OB " dz¢ dz' Mis: |, ftesrtsHWwWYyd Jotdze y' ¥ o
ssyS s t' adetso O d HB dgjf jtej HBOYkzSO Odzts”’ fsejH'
ftevw s ff et Steayl Pfigedlz SWOCtdsdy dz0 tod dz€ Iz .qdzy gz 2 § e dylsw ° §
Lict®Offls " L L DscOrdsizy d BsHjdz@ °  HE O 2(d®0O dgjds tdpfs::
f'HRtSHE HBof zEB@GEsOEadazy wWCdr ojHJ] HEtS dzjfmls’ 2¢C sMis’
Hts ROk OS2 X%j © 6Btn o9df OHSCOR. UV HBS sz
f OtcOdg stc O
ud

1Jjo@205H ' d2"' §O0wO®]lsttd By ®q&edY Qds
B §OwLO®R] steOdd ' xA= Ol gy CGls (0 olfs 5 HEEOY OO dzO tod h

8 1 T T T T T T I T T T
7 do 5

61 * ]
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Static void Main ()

{
Application.EnableVisualStyles ();

Application.SetCompatibleTextRenderingDefault (false);
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Application.Run gew MainForm ());

}
s d&zOM ctsdztso dzgts’  WNminEg, dzBGUsHiFzO ‘915 ‘Hifws e * Hdzs = dg' W ¢

public MainForm ()
{
InitializeComponer();
string dir = Environment.CurrentDirectory+ @"/Images”;
Directory .Delete(dir,true);
Directory .CreateDirectory(dir);
DynamicSystem f;
f = new DynamicSystem(Environment.CurrentDirectory+ @"/Systems/Default Lorenz
system.bin");
t.Text =f.number_of_iteration.ToString();
tabControll.Visible = false;
AddParams();
Calculate();
tabControll.Visible = true;
title = fuction.system_name;
system_opened = true;

Main Form
Dynamic system Primary Form
+ Params ParamatersControl
+ Arguments Diclonany<sting, Argument> + Sysiem:Dynamic sysiem + EdsiModebool
+ Funcilons:Diclionary=siring, Expression= - FilePath:siring + Functions: Dictonary<string, string=
+ System_Mame:string + MainGraphContiol ZedGraphContial + Prnary_system,DynamicSysiem
+ Difterential-bool + T_arg List=double= - New_system_added:bool
- Numbar O teration:int o + Coordinates KeyvaluePaire,_» o + Arguments; Dictionany=string, doulle=
T + Adray_getdelegate = - Iterator;ing
L1 - Firs_launchbool .5
+ DynamicSystem{iunclions, angs, G - Aematon: hool + PrmaryForm{DynamicSystem)
+ Save() + Task Threating, Task + Countwords{string, string)
+ Open{name) + Top_funeisiring)
+‘§;:"’E:_:LL _— + Formml_view)
- il
+ 5&1__mgr_key_ualue]] + MainFosmi) : E:‘Eﬂ:ﬂfﬁ”
+ Lowd_dhedault]) — e
+ Main_Load(object sender, Eventigs &)
’ + ContrelsEvenis{object sender, Eventisgs )
+ AP arams)|
i-c:almlmenmﬂDrnw[J = MatrixEditorForm
* Change_SystemQ ’ -Deltas:sting],]
2 0.1 | gata_pathetring
Calcukaze . -t _sizeing
+ ExpMuparser Expression + Deal_with_matrix{siring[, )
+ lesaioring + Edii_modelDynamicSysiem)
- Cordinatas.<string, double= r— ——— + Create_model()
e + Delete_current_model(string)
a-gm_mmﬂnm[: b, Goubia) Animation_speed:ini + Imezon()
=2 e Olible, e - i 5| &
-Cnmne[-dnuhle,ﬂmme] + Timer wWindows, Foims, Timer FTERBaxParam:List<TextBox> + Update()
+intervalidautle, Lst<ooubies) + AnamButionEvent delegate e B ::::::gzg::gm;‘;ﬁf;z;mﬁ;
+ Updatedag() + StepAnimeution.delegate - +LabelParam:ListeLabel>
:als;nlémnl +StepLabelParam;List=Label=
+SlapBax Param:List< TextBo
+ TimarTickaction()
+ Anamaton{ Timer )

tdl. ' OcwO®O § &zOfM' o

v CodzhmstczC Istste’ ' HBEkZz9o O' Is! Mmw “dz' y' 0dz' L Oy w
Mlse tstes ' Is* Mw tB' ' §Is HddOd ydts' mMdMmisy di3d [ Stej dzy!
BBtsH j dz' oddzzyos s mMw HOdz Is® &z B [z a30 ‘dddzd B * o df SO
tesL ORkdzS 2 L dzOyd dz2 Mmdmlsj d&3d. 1 ' mdzv M B @4 oz ©@dzks
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d3d soAm_Load, wCd2 L Os Odd@pdp' sddicd s s ©OC 5 HBHO'
Cdglsj oW i 2MEz.
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SOFTWARE FOR RESEARCH OF DYNAMICS OF PROCESSES

Since Newton research of dynamics of processes consists in construction of corresponding
mathematical model and its careful studying. However investigation of any more or lessreal
is impossible without a computer and information technology. Computer simulation derives from two
steps: (i) modeling, i.e. finding a model description of a real system, and (ii) solving the resulting
model equations using computational methodghénnatural sciences it is often not so difficult to
find a suitable model. On the other hand, due to computer simulatonsraics has entered the
stage of deep transformation of its bases. Howeverdanomicsthe resulting equations are easier to
solve, but they are harder to fintherefore, here it is expedient and convenient to use a computer at
the stage of modeling itself,e. on the model search stagehe a# desktop applicatioModel
specially intend$or support process of modeling itself using computes.advisable and convenient
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to use specialized software for numerical experiments, which allows obtaining the model in a subject
language, without codes; immediately afterwards all the necesseayalesools already tuned to this
model; easily modify the model depending on the results of the experirtemés developed and
continuously improvedimultaneously and in close relationship with the construction of the theory
of the general market madaccording to the new dynamic paradigm of economics, computational
experiments vidModelplayed a major role in the construction of this the&ya result of this real
and hard testing the latest versionMbdel has now reached some complete form iareibmitted
in this paperIn particular use of this software in educational process is reasonable: to concentrate
attention to very uneasy subjec¢he process of research

Key words: research, process, model, dynamic system, bifurcation, diagram, C # desktop,
window interface, Zedgraph.
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Uliana Kohut, Taras Kobylnyk

lvan Franko Drohobych State Pedagogical University, DrohobychUkraine

INVESTIGATIVE APPROACH IN TEACHING THE FUNDAMENTALS OF
ARTIFICIAL INTELLIGENCE USING THE MAXIMA SYSTEM

The article highlights the problem of the use of computer algebra systems (CAS) as a means of
educational and research activities in the field of information and mathematical disciplines. The
dynamism of the development of modarformation technologies requires the integration of related
disciplines on a common basis for them on a fundamental basis. The new type of intelligent systems
should create the toolkit that will provide the educated person with the means of deeper ahastery
the latest advances in computer science and science. The training of the fundamentals of artificial
intelligence in the system of training computer science specialists at the pedagogical university plays
a special role, since it combines both the funeliatal concepts and principles of various mathematical
and informational disciplines, and applied models and algorithms for their application. All this should
lead to the search and introduction of new educational forms and technologies in educatidn. One o
such forms of organization of training is the research and design and research activity of students.
Education at a pedagogical university should be a model of research work in the field of specialist
work. The role of CAS in the preparation of bachelorg€omputer science and features of their
pedagogical application in teaching the fundamentals of artificial intelligence are defined. The main
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characteristics of CAS MAXIMA are considered and the possibilities of using this system in the
process of solwig intellectual problems are given. The expediency of using the Maxima system for
a research approach in the process of learning the fundamentals of artificial intelligence in a
pedagogical educational institution, as well as determining the perspectiseofiss introduction,
is substantiated. The purpose of using CAS in the process of preparing future IT specialists is to build
on them the ability to successfully use information technology in their professional activities, creative
approach to solvingan-standard tasks, deep mastering of fundamental fundamentals of disciplines.
The prospect of further research is the expansion of a range of research tasks that can be solved
with the use of computer mathematics systems
Key words: higher educational ingtition, artificial intelligence, MAXIMA, intellectual tasks

51



ISSN 1998-6939. Information Technologies in Education. 2020. 1 (42)

U [ S378:044
[Olo ' 2ykS [ . ¢
1 Oy’ BsdzOdz! dzd 2 Fdz' @ jtefdilsjls ¢y jtods ¢ afy! Cc
yjteds U OO’ dzO

w AJt Sl oAwsffful wsdAwsL w srmy [ fLwwy cs w
rfdwrlrzri1c [JuorRIOAWW oo 1rovwl

DOI: 10.14308te000715

[ jIstsH HitsMmdz' HY j dadgw ‘ o dL dzOyg dzdzw dWicClsdo dzts
Cdelstclzdsj dalst 9 2 dzPE g © dglz detydglin dzlf totgulgiff Istetsdzdzd 7 Y Iz
fMlskHjdlds' & k& ‘'fl§jHDdesqdzdizded®&SEOHOBY Sl da¥ s ts ;30
Coddy €Oy’ 2 ded Rz ylsfjshsdzs e uBMmdzsc s Miskhj dzbs 0. 1
Ehmlstek dsj dzls Otc' ¥ 20 Wistdke Odzdz? o0 H 5 dtsip 'O detkD 2 &
[ sfdz' HY jdes EZdssead L Ofists ke OuAga GHlea@® ipdd ~u € ldcjOn disc
;gmq;tqu34dzlslz LOfflsstso Odgs OdzS j sz o Odzdz? (HES SO
iSmijteddjdsk) . [ shMste ' tds Mls! HHdf lsizte Odm QAR[Q,0, fnl
0,87.v Hisfydz' HY j dzdz' BtcOdzd EZyOfmls! 107 sfigyp Mif GlzEzPdzls d o
Zz&visds sfdlkkzo Odzdzy o fls Odztso dzj dzsL Higs Bomjlefif &z dytsfizad'o 1O
I dL dzOyj dets bksod odSstedmlsOdedzy iy s ddd @S doHDERS
[(SMy jtedBj delsOczy dets § jtejo' tojdets H' Y jdzj Cltetsdzdedn
kjrads ydedn kO f jHOCscUNstBfds o tpf gotg' Qfdy Lddusiyflojd? . L d
‘dsjtejfMmkz MiskHjdls' e HB Sktfkz L odC ttedils Adda dyC
St OdsnOYykesqEmMkz. (jLEd sOIsd HMd HYj ddgv ¢ +
BOs 5! HEsMiskf HE jdjClhtesddtsets 3 EkttdOdz B0y’ hdsf
BOs 5! By dzde ' M y' ddksd o &OMde dzj H s ddOwsy D o
BOdz. I dLdzOyjdets dedL ' €d2 t' 9 jdz BslsdeOy' ™  MmlskzH,
L d5' ydzj dzdzy  LoBELSISdzsd b ke §i dliCzO e ©de doH @ afdz" datzd
Mftedwels: ' Hodh jdadz® CtRWSklsdsets MjtejHES didag 24
jCmyfjteddsjdzls §sCOLE, his jdzjSlktesdady L OMEBG Ht
L o0WwL tsC Offizplztzd dzO , f '  Hodhkzs Is! i tetst z A IsdpEteigl Gyizdzy . M ls
Hisfd Hy jdede LOWMBe Odets, hts yddsOdzO §' dz ' fglw! fls
slsted 3Odzdz" IsOC L 9 QdiEBdzsHEZz W3kt tsH Odzé ) sthis H OMIs' L diisc
Tstesh b §8MOHE. wd H Lo jtedkkd koOcek d© kj, hs
5B ' L dzOdzed d3d © dzso ' Isdz' @zd sl ERiAsHZses " W Bz B d Odz) dz®y

MjtejHsadh O dzOo 7iPHaia® i dgts dzla | alals 3’ tc
s dz Yytso ' 9 st P s, E@aRdey QuitisC Is to 5 dzdzd] 2dz SHASdaisOiddz’ dzO o
te § ) zdetpdfIsijlzdzt j. dz’

] sMsOdtso CO B dds.H jdzls' © degddz € OteH d dzO dz!
oMW CHjdds TESYJlszmizdgfd, tdz oy, Cddecd, ¢Ot
i BilskH jdzls dzj desidls! HB bkdg o jtemdlsjlsk IswyCsat
decOlsd, Isshts. wbkzyOmdz Efis Hai jsdzlf d HdED i) fogz@ s ks 2 dayf @zl |
Otesegts L©OLSO LOd3 dzgddzd dzO L twekzyds , Mmisddz dz' , |
BOtels W s dad f dzOdzh § Isd, dzj sBlzC d, dskzlsB ¢ d, fn a3
s dSstedMlstso s Is: hJesC d2 MY j St  upts dzted &2, 5
" dzfmistoclz A3 dzls O 3.

,[Olsa‘?ulzf; . b

52

5"‘5"'+’7c*‘=§




ISSN 1998-6939. Information Technologies in Education. 2020. 1 (42)

Mo " sdew cOdzkzL! vVS®LO dzd dOBOGCO  Is! MW ¢ 21Isd dats
oftcso OHY ¥ B o dtsBdzd ylsea ©. 1 OOt ' dzdzso Oy' 2
Nqdlslsw MmlskzHjdz @ SO Ekydz o. 1| OteOLFZf 'coide e yis fpEOGADS
BO2Bkbkd et Mijy Od MO. 1 'H &OECEDmKD , il dDd
SO BttcOdshEotkREAODBIMN § Hetsltsetd MlskzHjds' 9. wkyo
k' dz' $d L 206 QzsL Oodzjfods o2s desH ' S5 ME @& dgdzMy j OFEs |
w g Hf sisi B dg@ggslrdzdzy flskzH jdzls' @ wHdzw B dz b«
0o YO dz' dzs’ ' dW stdsOYy' S . ) jHOEsE foddsg dz € OtcH
Cdel st ROy T stk Ry Qs OC dd3 ud dets g,y 2 Oeizdn g 8 Jj dzle
ZOdS 5 o fyk YO i detOklzizdd ss'elsBOy Y j t pi @ MEzyOMmdscts o
Mz yomdscets Mmiskhj dzsO.

[ dzjdz@dsQaOf dzm Y &L IO’ , H,) GBEBottes sIs! MW § dlsC
Mk yomded &3 * deMistolz dsj dzls Oagqr Stej §f ptf'Shsde'dMis B o B O H O\
Coifoslsjteds ksjDdgdasEs . d@Ohatzdg? o' o dz'L dAPiHEs s iis
o i3'fdeizH j dzlsdzdf L 'dTSB dzo ts9 Odz' Mis! HB dzOo yOdaedzw . [ Isted d3
fle ' HYOIls! s dzj H G ot Gys osO dedgre0 dir @B RO o8 f) & L H
dz0 o Y Gala Mo descts ftetsyj Miz. v 0CJ ftdsiOdigaalz disty dRO, t
flsostej dgz  tesB dzj O3 ,dzd ® ©° ke O & syl Astho@MH s tizte ‘Is9, § © B d
tctsL OOV L Odzdzy. 1 tes WOEtsgdN @#2zOos YO tdey p Ozt §f HzOts o St

[HdZ ‘% L §jtejhSCtsH Hd" ofteso OHY j dzdas finl \sQE) Bq
ftesyjf * dzjojdzdS O %' O&Mtss O HEY cHEEE@Ds € Qd i tisf
LOkB" ' yddn HEmd msdeds ' o C[ 4]j," SO0t dbBEO ' dzd L ¢
hsHts odSttedmlsOdadz wsu, L &Oydess & s of dzd o O
ftcOCEBAdTI O kSO defp! €' kde o jtemdisjilsd 1 tafecdsdzddH xfy ddzdar
ws uU .

b dzOdz' L Sfiddi@idzde yaj dz2@ ') Stiskej 2’ OF @Y S O dzmW stc BOY
sHdddg 'L SCdzs ysedrn jdzjBjdas' e ¢l Oy SdzOd des’
20122021 tte. & [16]. 1ddg hdgw MmdMmlsj 5O Mo  Isd o«
Isj mndatsczse " 2 dzp dzly O dzdzv u Mts& s H dz' dzj 3y dzd o s dz09 YO
G5 sEHJC OB, djlSsHOG]  dsO MR ) j flztss W o Giso B
[O2Bkld Mo ' sd o B QY GZdddtStEndsO dpckco@uinfes asqiZD izl &' a! s ¢
fosf dMOdets  jemsmobeded[hHGhils) &d

sk yoOmdzd?2 ' HE'H HE flso ticf stz Bk Gy 2 2B T

CsdeS Etoj delssMmMf tesdBsy dz' 2 M j y' Odz' ls. wkyOmded?2 Mk
teddeC 2 Oy HBMsOIdy ¢ dz2 €' Mls! M jy" Odz ls* &
6 o dz ?

16" N o <kfteg O His 2020 tosEis § HGothsH Y |
mMdMmilsj &3d B 3" dzlz ‘dZBLJd3dzdd3qisfaanI$lifm|®(w§)‘rgjm oH divdz LeoHj' |
VEteO dzd, Hdzv (G acddmn " Isdsigd " Hiss € Isdzd d&3d dz0 o Y C
ssh ts.

1 O 0OIts HBMdz HY j d& , fics®OfHjdda0O "EsStooH sSdz& O’
JWiClkdoedz Mils! -C sdglzrddc EOY" Ddef -~ Isj - detsdasdz ' H2 o " uHsLudzO 1
o' 9 jdz obdzsH' dadeg" o9 dSC ZOHOY' © " daW stedzOy " 2 dzdj 3G Ols j |
toJ L zdz sOIsd, Ht-Ai@dsdpQidg deddc 56 ° 9o, HJ o d o dzOE duls O fzted
LOMtsB " & udgld jfirlcdlZ Hyjdeglss MY j y' Odz? desfylsj 2 [ 9] . 1 tetso

HiSLsisdchdzq’ oMmMlsOdzso dIsd §tsL dlsdoe dzd 2 o tindzd 19 O fijt tistS Cizet
%ZOo yOd dzsets BOIsjtc' Ok o bdisso OF HdMlsOdzy' 2 das’ t
dzO Wistgd3lzaOddeW fr]|S|ZHJdZ|S o Isjrdd ydedre M jy' Odz' detsfy

1" HiNlsOo d, dzOHOdz® oydlsj dzvw dzd, N ts { tf tsa tgHsls 'dzd
ot dzd o ftosctcORdetsets L OB j L §f j yg dedaw &z ftwtsym Jd
odCtstedmis Odzdz? ws vo dlz@iz Wtéteﬂﬂ@@@z%ﬁ 9 Isjnade ydednms
ftej HMMlsOo dzj des o ©O9lB 4! Cdr MlsOllswa [ 6

53



ISSN 1998-6939. Information Technologies in Education. 2020. 1 (42)

tdLrlzd OIsd [ 12] HsjtcdstdsdifEsstdsz sl WW @Szls 2L of tsted3lz o C

ANBstod3z dzt 0 Odzdz? Y[ zlsD MiEPBEEORZOd L o Olsd, d Sty
ttj o g shuAsYi M o dC dzOH Odzdz? € 5B 6 Gl gedEdd ds® @ y d
fsisetss  jdzj Clstotsdadatse s dafipishictizdig) ditds Ol * h détsjinds €
HOG Sds' jipddef myudzd n Mt j y' Odz daetsflsj 2.

[ ilssHd HEGMgztzu YHozdaztd d&Jj IssH O dzOh sets Hisfdz' H
Odz''. fMmMdeabdse ydzedrn, §JiHOEBGE' ydzdnma Isj ndz'" ydz
f totsB dzj d3qd o d myls jdds@izd L ©Ofg* W SO kL Oc Odz' dzj dzdzv 4 o3
M sMmisjtoj 3y J dedg®,lsj MBI  ©edztlzy o ydlsj dzw . U Htsfydz' HY Jj C
Cdemlstelzd3 dzlsd: OdzS jIskzo Odzdzv H dzv ko frifldcOdzfsjofifiz drfizrsts sdipdd
sfmel 1s2 f dqis'OuAnz ¢ shB0 G dlsOdzr . | sMistse " tedz' Mils! 4§ d
BjssHEd stesdE OR0, MsOdksosddO 0, 87.

UV HBMd HY j dadz oL W dzdf milzjurOandsi-elzCnjlsiizsfics ietzds 1 Is HsoCECd
drso dz0 e ' sOé, crsh¢' dz dzg©0 tsfd JI6E @OH ©( - B9 zd
6] BO, 45 @A, B*~1PIE L { ' odzj dzgf)! CSGf Hjtoy Oo dzsets &
Hydelsd Isjrdz ydedr dz2Oftewv 3" © ' HetslstseaCd ¢stsdi3tf
tcj 30 d2dPGSH31, CSI32 L vy jtedz 6 afmMizC Salth stedg@lgY sizls B
9Q O0d 0 &s d kN § tzis.f"
r
g

!
H S
!
0 dz

13)
v Htse' ttd HEG jSMijtddjdsk fMiskzhnjdsd Bkdd k&
Oelkz (BN  dzOo YOdzd Mesdd3j @Odgtfe OH d o 4§ Q tetf d M ls O dzdz™ d
sB,0g dz8 & | tod &) dzls Odz dzkz
{5
d

08 SFGF—

stelz ' deflsited d3 jo dfI€ "ts d4O dzdz'f ]
w & Yoz dzOo yoOdzdmw L O HT Bse sy to 510t Shiplsi) HigddRls
Zstetsdz! dzO ctezf © O jSMmy d d3j dAddzils@d &OrBOF O B I
mMdz' Hifjtg Halay H d dzs v dzO  Ba@LN 5 ' Is Lol IsidO© dzP Ezine C d2
* o j tofmddliniysf dzludgW stedzOy ' W e Is © ¢cf ibtsHdS¢ O od¢ts
ndes As@ " R etodz' 6 F ey Cd2 1 dzMmisd Is kz(is d ) gk GG OY, 2 Bz
M)y odge CdzOMd JSMfjteddsi delsOdz' des’ -MOBE Y J-Bifew G F & H
tcsBCO tjLEzd SO’ 9 ftosotsHddzOMw L O Mo j BsE
-5BtesBSC O 9 ' HfiBo Hj2 OdSjls (Mstelslzo Odadz? H W j €
-l jHjdedz" HOdedR k MY jy' Odz dgk Wistedskz Hdzv € tsdzff
oL O @ dz = L ' ;
-0dzOdz' L tjL kzdz SO :
[MisOlssydzd?2 Isj Mis-B Otk! detss Oz§ Oclz®% 1 0 0
bolsste totsLtesBdo dBjlsSHBESE ¥ HbzY ftotse j Hj dadaW
C d&zOfMd bkydz © Bkdd LOW' CsoOdz o Mfjy Od desdkz |
tjLizdz SOIsd dgs@df)y ' Hig@geiai dz 2 odh " 2 "M Cwsdz 9 0yd
wWe'fMde "sEts Lotkslsdegse s Lo dwWLSE B Yy odC dzOHOYJ B
COkEL j2 ROBOCOE! v SttcOd LkzoOlsd fjteh L O ofj
we fteswodblH]dds'jac | s MBotsets € Adddfnlbo. 6 YuisOds of H ts HRA
ZOL e dzj dlsOdedzy. |1 HBftsdBsetss ddrn od¢ dzOH@RYy o

tc

SIHTRNIVNGQa =r 3o

dZsodrn bjrdtsdzse' wa, yYydd LBz k' y' dzze Olsd Mmets’ M
ifMlskzHj dzls e .

s yOfmdz ©jrdsdkse ™ o Ydbkls® MmMlskzHjdlsO * dzj 9" H
HEef sdB30E0E 86 v kD& dBB3dz" § JlsOdzedzv, Mmlseostes 8 Is!  § sdW-
f " HdZ s€" 9. ! tSCBHCUA otsdztsH " dgdzg" MEzyoOfmdedds ¢ OH Y |
fc@es HTES sdizdz Oy . wlkHjdzasd * HEXYJ OCIsdoe dzd d3

C
LB dzd, wWC' o' HBEZOOSI! MW &OoCtds ddn. | tsdd dzOck
wy. o¢6dzj x w¢C' eotdad, M’ ¢ tvezden M dzl dzth B B ¥ [ tOep 2Oty
AKif dlsOdzdz? Blzdzts Htsfdz' H Y j-EHAd s o Gidedis, d3tsHE jis & B HOWAT |
ctezf © f dlsOdz , L &M lsHOmsists dgiy cits®  d3sSscfflotoHys & L HigdspPz i) s
sfe ' Isd. djtejH fHdlkOod B Iz dzd : czts L digzmddztsh | Of
f stcsHy 2° ‘“dzZlsjtejm HB eodeoyddzdzw ftejHAB skz? e, ccS

54




































