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ABSTRACT

Vakulenko 1V. Computerbased management system for irelggent work of
students of pedagogical universities in the process of teaching computer
scienceil Qualifying research paper as manuscript

The dissertation (thesis) for the scientific degpé€andidateof Pedagogical
Sciences specialty 13.00.02 theory and methods of teaching (computer science).
National Pedagogical Dragomanov University, Kyiv, 2021.

Abstract content

The dissertation research is devoted to the issue of developing coiingseer
management system for independent work of studenteadgogical universities in
the process of teaching computer science.

Based on the analysis of psychological and pedagogical sources regarding th
research i ssue, the following aspects
independence of studerdsad its orientation on the part of the teacher. This requires
finding effective ways of pedagogical management of independent educational an
cognitive activities of students based on widespread use of ICT, especially in the
modern blended and distancareing, i.e., transition to computbased management
of studentsodo independent wor k. Il n ord
the student, it is important to achieve an effective combination of pedagogical
management by the teacher and-sedh a g e me nt of the stud
activity with increasing the independence level at the end of individual disciplines and
studying at the university.

The first section AThe o-basdadimarmemento u
system for independent woik f students of pedagogi ca
scientific sources on the role and [

educational process, reveals the conceptual apparatus of research, and summarizes

main approaches to defining the fallo ng concept s: Astuden
Amanagement of studentsd educational &
and cognitive activity of studentso, a

activity of st ud e a folbwing cohdems araea@m dpeatifed: O |
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Amanagement of student s 0 -basad drarmmgemehe of t

student sd i ndependéemts ewormam,agamek nii c Emy
i ndependent wor ko. Besi des, methbdolggicals e ¢
approaches to managing independent work of students, defines the functions c
managing studentsd independent wor k ar
the modern | CT, and the main advantag
independent work.

The model of computdrased management system for independent work of
students is developed. Its components are: b)) ect i ve of st udent
2) teachers and students who perform interrelated functions of managing independe
educational and cognitive activity of studentsjri@lependent educational activity of
students; 4romputestb ased t ool s for managing st u
i nterconnected component s: the conten
basd methods, tools and organizational forms of trainings); 5) feedforward and
feedback;6) he result of studentsdé independ:

Computetbased management of student so
important in pedagogical universities just in the pssoaf teaching computer science,
during which preservice teachers study ICT as a subject, as a means of managing the|
own independent work, and as a means of managing independent work of their futur
students.

The second secti on pdredénhwodkf swdentsnod n
pedagogical universities with computer support in the process of teaching compute
scienceo0 shows devel op-bated systenp af managing
independent work of students of pedagogical universities in the protésaching
computer science. Among them are: 1) the objective of independent work is defined (i
consists in forming information and communication competence ofsqmrace
teachers, in the developing their independence and skills imsalhgement of
independent educational activities for further professional development and
cooperation in an informatized society, and in promoting the skills imsaiaigement

of independent educational activities and IC competence of their students; 2) the
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content of ndependent work is developed (it is done with pedagogically balanced

selection and taking into account the professioradlyed orientation of tasks for
different levels of productivity of independent educational activ@yselection of
computerbased taching tools (i.e., management tools), including specialized software
(e.g., computer mathematics systems) is made. The use of the tools provides all stag
of managing students6é independent worl
(planning, motiation, organization, control, amdgulation).

The section substantiates the following: déyeloping of calendar plans
(timetables) for independent work, especially for undergraduate students or for
students whose level of satianagement skills is low @sed on the use of online
organizers, project management systems, online environments for creating electroni
documents, etc.); 2)se of norAformal and informal education tools, such as mass open
online courses (or their separate parts), that allowsrémgthen individualization,
differentiation and motivation of learning and to provide inclusive education,
development of creative research skills of students, especially in conditions of rapic
changes in ICT; erification and authentication of all p@ipants in the educational
process to provide them with the necessary services of a specially designed educatior
environment of the university and the implementation of an objective assessment o
the results of wrkudentsdé independent

E-training couises have been developed within the process of the research, an

they have been introduced into the educational process of teaching computer scienc

(ANew information technol ogi eso, AMod
ALegal i nfarmaei ad t ss of ASoci al I nf
communi cation technol ogieso), i n part

independent work of students, the use of which contributes to the effective
implementation of the computéased systa of managing the independent work of
pre-service teachers in the process of teaching computer science. Students ef such
learning courses (developed based on the Moodle educational management systel
have access to structured teaching materials, deadtinexdependent work, trainings

and control tests, consultations, reviewing the educational rating, etc. There ar
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opportunities for teachers to conduct

activities, analyze outcomes of trainings, timely adjhe trajectory of independent
educational activities, etc.

The findings of the pedagogical experiment confirm the hypothesis that the
developed and theoretically substantiated comguised management system for
independent work of students of pedagagjiuniversities in the process of teaching
computer science results in improving their professional training. It improves
information and communication competence ofprer vi ce t eacher s,
ability to selfmanage independent educationahatytj which involves the formation
of skills in selfeducation, selknowledge, selimprovement, lifelong learning and
promoting the devel ogkilsBeent of rel evant

Key words: st udent s o I n d e-peeviced teachers, wampukter
science, iformation and communication technologies, functions (stages) of managing
studentso I ndepeneasedt managemdnt, coropebaged t e

management system for studentsod6 indepe
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Kopawma

KoMmioTepHo opieHTOBaHI
3acobu [NA NnaHyeaHHa
CPC

- MNaThOpMK AUCTaHLIAHOTO
HaB4aHHA (Moadle, Google
Classroom Towo),

- OHRnaiH-ogic (oHNaMH-
CepefoBuLa NSt CTBOPEHHS
E€MEKTPOHHIX OKYMEHTIE
Google JokyMeHTH, Microsoft
365 TOLLO);

- CepEBiCk ANA CTBOPEHHA KapT
3HaHb (FreeMind, Coggle,
Mindmup, Mindmeister,
Bubbl.us Towo);

- XMapHi cepsick ns
36eiraHHA | CHHXPOHiZaUji
[LaHunx (Hanpuknag, Google
Nuck. Microsoft OneDrive,

3amerTka...

Komn'loTepHo opieHToBaHi
3aco6K AnA MoTHeauii CPC
- MOTUBYtOui Bifleo (npodeciAHi
BIEOPONUKHN 3 0BFOBOPEHHSM,
MiJKIONEHHA 10 TRAHCAAL i
3annciB NekUid npodecopis
TIDOEIAHMX YHIBEPCUTETIB
CcBITY);

- 3aco6y BipTYanbHO!
peanbHoCTi;

- refiMudikalin;

- AeMOHCTPALIA roTOBMX POBIT
CTYLEHTIE;

- CepBiCcH BIBOXOCTHHTY
(YouTube);

- CepBicy CNaiAXOCTHHTY
(SlideShare, Prezi).

voTHsaLia

Komm'ioTepHe opicHTOBaHI
3acobu pns opraHiaauii
CPC

- NNaTGopPMKU SHCTaHUIMHOTO
HaBuaHHA (Moodle, Google
Classroom Towo);

- 3aCc08M KoMyHikauii (Gmalil,
Viber, Telegram, Whatsup,
Facebook Messenger, Google
Mpynn);

- 3ac06u ANA opraxiaauii
CiNbHOI POBOTH CTyAEHTIB
(IHTEPAKTHBHI OHNANH-AOWKM,

Komn'ioTepHo opieHToBaHI
3aC0o6M ANA KOHTPONIO
CPC

- Cepsicu NA CTBOPEHHS
3aB/1aHb, TECTIB, BNPas
(Moodle, Google Forms, Quizizz,
Kahoot Towo);

-cepsicu AnA oprauisauii
CMiNbHOT po60TH 3 METOID
OLHIOBAHHS OfMH O[IHOTO;
-OMNalH CEPBICH NEpeBipky Ha
nnariat (antiplagiat.ru, content-
watch.ru, text.ru, Unichek
ToWo);

[HTEPaKTWBHI NNaKaTH, OHNAIH-

ogic, CepBICH ANA CTBOPEHHA

MEHTABHUX KapT, cepena wiki-

wiki Toule);

- IHTEPAKTUBHI OHﬂang',ClDLLIKVI,
- Macosl BIKPUTI OHMaitH-
KYPCH...
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KOHTPOMb
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Komn'ioTepHo opicHTOBaHI
3acoGu ANs peryioBaHHa
CPC

- CepBiCH ANA 3AIACHEHHA
aHanisy (TabnuuHi npoLecopH);
- 3ac06M KOMyHikaLii (Gmail,
Viber, Telegram, Whatsup,
Facebook Messenger, Google
Tpynu);

- nnathopMu ANCTaHUIHHOTO
HaByaHHA (Moodle, Google
Classroom Towo)

PerynioBaHHA
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BOIsj BBOIsdyde §O0CjIsd, wC¢' tBO' Hdzlz® Is:
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o' LEOd L OyYy' '  &BOIj BOIsduydedr HOdzd~, M
fs' Hdgzs Is! Mw M Jjy' Odz' L s9 Odzj BOIs j BOI
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tej HOC Iststed, J dzj € Is te ts dzdz' IsOB dzd y* ) Is O
SOy o Otzadzts to €z B! s @4, f2d8.0] , zdh Q. dzO,
L) stsclkdy | gt ddzfethd <
[d f6H' dv &t WE®ERE oI ) @dh! ¢ sdisd ‘I§ O H
Mdmlsj ZOdZd CtsdiBf 68 Isj todats’ BOIsj ZOIsdC d totsi
LOMsBd Ctdi3f 0% Isj todets’ BOIls j &30Isd ¢ d, L O HE
o d¢ sdzOdedz" dad& , YdspiSdz® 0OdzOdz' sdydedr SO G ol
ftese j HJ dzdzg? dzOo yOdz! degdrm SO dOEZS SO dm HBMC
stsdi3f ' s Isj cdzO BOLj BOSJE O, wWC dtsoad?2 dO
SO " deW sted3OIs d ¢ d ,dz0 L GftddSuHGisog s B 0 o mm flst
Is dzz 3O yd] dddgvidy C s @b o BOudkIBP , [~  dBsy d2ZO 9o ¢
mMzC 2zl 'dz' Iy stejIsdydedr tsdzsy jdzg2, dijlssH" o,
LOBjJ LY jykze Is! JWiClsdodzj Oolstsd3zOIsd ydzj
Csdf 6sIsjtc’ @ to' Ldedr ©dH' &8 dB3OIsj BBOIsd ydad -
o' LEzOdz' L Oy"' .
] SHdzsdg@frH sy ' dzd dz2' " U s pdedP O s dz ff tots G |
CsBf 66 Isjtodats’™ d3GOIsj 3GOIs d Gde,d zU@d3c ¢ & de® o e
o' H 1. M¢ catab ORI pdisd B ¢ ZOMsd fdMmisj dgd €t
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O kOSCEY o wCwfls' fttdC &OH' & -HEMED H b C
ftoedL dzOyj dgdzv, tetsLfsH d&zdeh d "~ 7= d& ¥ o8- HY
BjssHdudsets St dj Sk GRAN, fdfrkijhddz fm
C ZOMdY § ©RYcOBddr L OB o, Gt ' distss OdzdF
LOH OGBS dzizt' OCHI6H: .0 Bsdzlsso Odz L Oftse d fd fil

iy Od da Bsod fsctOdlkzo Odd” : 0O dg s
Mfjy Ok Lso0d §0OSjlsd; §0OCjlkd Stdfosl
Cits®jbte’ ; Ctdifoelsjteds ROk BOIsdyds

J L OtclzB " 3 dz' 2 dz' Isj tc Ols & tcComplegr tMdghedzaticald s
System)eyOl bsiylinty tc' H S d tc gelelf EBEC Mis '€ &zOMJ |
mMdMmlsj &i3d Ctsdif 6¢ Isj tedats’ Odze jBted (Comput e
Codi3f 6 Isj todats’ GJjtsd3j ste" ° OBts HJdOM ydats’
(DGS) ©OBB I nteractiyletsgbymemry geobdmetr
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vsO0Cddy ydqdesdz, ftesctcOBBd L OMtsBd SCd3f 6¢
S. lvtedimsds dzO dzOMiskzf &z € &z0OMmd, Odzy d&zOL

l.udMmisj d&3d HdzWw ydmd dz' dzd ¢ Ol LSidz@iav dsastic do) ;-

2. s OB dzd ydz' {1 tc s ¢ jShperCajc, @rmiCalci Lotaskt3, Quattro
Pro, Microsoft Excel);

3.f Osted ydz” Mmdfmisj &d (§4th’” ojtem’ " Mat

4. v dMmisj d&3d H dzw MisOIlsd misd ydzd ts BREWS; Iz dzf
StatGraphics Plus);

54 jy’ Odz' L s9 Odz {Advarecdsl Goaggher, Axum©ODypakig
Solver, Electronics WorkBench, Grapher, Granl, &Bn MathPlot,
MicroCAP, SigmaPlot, Simulink);

6.6 dMisj d3d ¢ tsd3f 6 ¢ Isj cCrmputeitgebia Systdm) (DErAeES
MuPad, Reducdylaxima);

7.6 dMisj &3 € sz 6 ¢ Is(C&®IESCompatgr tSdpméstrg ‘System)
(Cabry, SketchPad, Next, DG, Grab, WinGCLC);
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Mathematica).
]l OQtclsts L OL d&zOydilsd, hts HB ws[ o' Hdz] ] d
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dzOo yOdz! dzdr L OC d&zOH' &9 IsO MmMlskzH jdzls' 8 o kzI
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dZzO0 BOIs j-MO@BL'd&Y 99 Hisfd Is! oM ° Co 0
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Mat !l ab, Mat hemati ca, Mat h CAD, Ma X i me
g5 /[ odRbteo s Iss Mw MisOteh ¢ dzOMdzd ¢ Od3d ,

sme " Isw dzOd3q , dp Jdzl OB SO d&zOERC B9 yw d&zd,

Hsf sdisetss dzednm, HtesMmlisweO' Iss Mw o' H h Q' dz

mMzyomdes™ dBOIj ZOIsd < (.
dbtorn " IsjCktcO Ctoy sz p sEO* , My sSls| 1§ .

mMEzyoOmdedr kdz' 9 jtemMOdz dzdr & s { ZAOTE W H B s

fmMd Mis,J ddds MEC ZOHO' Is! Mw L o' HEC i3 'delsj theal G dRd

By dzdo * Mis¥ HAzv CBtedMmMlskzo OYyod Lo jtelsOlsdm

slsted &zzo OIsd toj L Beztkls®Ok] G 8’ Y&y HEzte SO

99'2hdzd Hts WwWHtKO MdmMisjddd L d3j s B dBJ Y |

WHBPOS jIsd tdgdyddafjedemisy 2 dws/f, hts Mmlse St

CstedMmMiszo OyYyodsd dz0 o &zOMdz' 2 dse ° {f tetsGlds O d3k

OHOf Iskze OIs(d g5 | Hs CtdzS te] Istzd m H SLE@HOO Yy M

LOBJ LY Jyke® slteddOdzdzy sSY I EPRISY o e@dz H 55 S

tcsetslsd L d#sf L ftdSdzOHOR IOCt’™ tBBBISC
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1 sweo O to' L dzd r8 Isjcidipliss])” d3 d§Gds3fd®OIsd € d Mils © dzO
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HisMmiskz{ dzd o3, © dz09 yOdzdzw B ' dz! b JWiSlksded
MdMmlsj BOB Hdzv »E @] dzo ded &l S L WQ @& jlslgotes 68
ojdzdSd?2 fosctcOBRBso Odzd?2 COdzr CEdzwIstste, L HC
Oted W 3] sdzigdz’ Y20 s jtcOyYy' ° dz2OH yYydmdzOdsd O
OCIskzOdz! detst MlsOZO WO Ctdf' ¥ Isj tcdzed n
odSsdzlz® Is sBydmdzj dedgw o 0OdzOdz' Is d ydzts zkz
L Oo HOdzdzw dzO tsB ydmdzj dzdz? L O HEOE disiz dig Wdzdiz= )o doc
tejLzdz sOIs(d sf jtcOYy" 2 Is OC 5 9 dAtSHWIs!
tcjLlzdz sOIsd ftcd y! sz * 6Ctj i3 i3d e fAfs@QHOS
sMcBdzd o ® k90O ftedH " dzw' Is+ w2 f sBEHE
stcdo d B tcdz ErReOBHFT o tol L dzdzlsj eOC Isd o dzd d3
BOMh sOB Lo Odzdzv &3 SO B | BB Odztlzezdg L @ @ dz'tf dg¢
Bsy dzde " Milst  jCMistelskz o ' Ldz WstedzOls(d.

HzyoOmdze Ci3jtey’ 2dz dws|[ ttssmskzfset J
o wWCdr Mdd3e sdzij dzj Is®drdcj BiAd® ™ qdzOs ! H Odzj €t
co d3' © Is fE&d@Pod Bkd L CGdtHjLdyudddBd kO ¢
n B yded Bd Wsted3zdzOB3d, Istede dd teded &3d B

sEBREEtEOY ", jCdsd yddBd &sHj dY B @0
] & bk sLodlClk lsjRdsdse' 2, &GOMhIsOE o
Miwe M' & Mmbt' &St LshMsOsls! , f§sddtos y

Ctsdzj toy"' 2 dz' gsf bkdz o jtehmOdz dzsects Isdf Iz, w
Mat hemati ca, MuPads IS2ddds of oy GgH JO&' Is Jdatxi
sdzdz@Rjdee ' M’ o, IssBlsts His d3jiegzy dadffF s dzetf 8 & &
di3j toj y dzd 7 webgsfc' ‘ dzlstsp PdzPE s - B0ty sfo, * Hzlsts
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usffits § Histeddikzesls! OBt od¢ sted fiststwztedss dzjr
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' MdMmisj Bd S os s s dzOd3 AlsBFAEGHEAIS: of
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fjtehts’™ ctokfd By O o' Hdzj Misd Mat hCAD,

Hts Hte&&dge, Maxi ma, Mat hPiper IsO * dzg" ' .
ltiecdyudded btoOdhW¥ sted3OyY " C ®dyj dzdyr 2 dedsh Ol

n B3Otdzd » Mvebes'tc ™ azlsB® ®dzd = o s [

I 4 Sdatsd3’ ydzO: C se3jHtlzy j2 dzh sStedssef O ¢ Bts 5 tc @ &R
“'dzgH d @ ' H Iz O dz(indetis'dz' dz)HWpjdaRuBlz o f e H B Odadz” dzj H
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I f'1ed 3¢ 0 Ctesmif dzOIlsW tstcd3j dzHdigls o @ P jcBMis
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I Mftedwisdzdo © ftescteOdRRBdzO OtcnW HSigE Is & te Gels jutst]
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ojMm foHOd "d?2 tsLeodbtl ftesctcOd3 L s
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v O¢ Csi3f Odz' Wic s M & 5 ECASH &Maple, o {f tc 5 9 Off jdtete® fr
Mapl eNs®Rf O Y« Wol fram odifkzmisd d&z@] teai’ fifrpd
webMat hemat iApba. * Wol fr amj

4! 56 SH dzg' f tcj HMisvebEAd C ‘Odigd ez Mat h (

Application Server (MAS), MapleNet, Matlab Web Server (MWS), webMathematica,

wx Maxi ma IO SACE.tctspfaSafdz f st zdzv tcdedrn

LsCtej BO Mapl eSof't (tetsL tetsB dzd € Mapl e)

flso sted dzd 18O ' Hifsjafodstifds ' Maopnll ei Neet s O
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Wolfram'Alphae ' Hif s9 ' Hdzts. 1 swebu s fSags(GaBBalc) diydglz * 2

tcPdz' LsoOdets " HIstcd i3S & " dalsjteW j2M' 9, o Ist
c S Mo HYyOIs! Hisfpdz' H Y § dadzw tsfls Odzdz’ ~
oS BtedMmMlsOdzdzy dz k dzOo YO dz' dzts dzlzu dafstg qzh GO tc dz
Isj mdzsdztse ' 2 L 5€ to faiz0dz0O eH iV dzdz ez df @14 [ akg) listds a3 O Is
BOIS ] OIS ddad Gt dz' dz k2 §tso dz 2 3" o', HsY'
tesL tetsB dzj dz zO0 GMhmdso AsdgO t& dids s jo @S- [dzts dzf
1 OMmissMizeo Odzdzgy - RZOtcts Btc'  dzlstso Odedrm ws[ Ht
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Moditsmis ' 2 dzts’ H' W dz detsfyls MiskzH j dzls® o, o
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[148, JluztsC Odz4819). twWH Ooltstc’ 9 fHftodmowykzeo O
HJHOSCIdyudzdr By dzdeotsMmisj?2 odSCsted Mmis Odzdzy
zOo yOdzdzw B30Is j B3O Is d U dzdtste tsHlsfBis i it tadef: h[ J2ulz!
11 dudmlaz]l €eBall)smf Oh gozs g A8 | Jovfied ABY s O
tdzh . 1 sh dtej dzdzt  Is O -dgslistiz iy diats dtiz d3iHz0Ofg Iy OtdAs aiAts
fJHOGCBGE Yydzdrm e tcOdREY ~o LiOIsR) i GCdz@an L O
Mots’” twtseBlsd '~ F ) Bish € tsEcdaddRHf@CS 5O * dzh ', o
off tcso OH Y j dzdz® ZzO 'R thdse Bd ssH dydzd n
LsCtey &3O, ° Cti3f 66 Is] todzts fiiglds ' 2 ddms s ot tS Idztdf Bt
VL o] Wdd&k] df s cfsL cRE RS B Oy’ ¢ MO M
MiskzH j dzls® o £ ftetsyd i dzO 9 Y O dzdzw Codzf 68 Is
bdz' o j oinpd If IO dzts 2 Iy teostss dze Jls.” qiz@ ts 2@ O [f60dzts
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Hdzv k2§ tOo dz' dzdz?y MOdssils' 2dMBH to ts 6 ts By HsBbezty
StecOdz' L Oy' °’ dzOo YO dzyf tztf § j fp'ts NdzO a y O dzdlzve Yy d
oS stcdmls Odedz” e Cdsteizd | drjs tealz Mj.tcj Hisoadh ' Ma

v OCdd3 yd dztsdz, zO M! 56 tSH dg fijHOGtGE ]
C'dz' " fls! CHRYoslsjtedzs ' * dastso Odzd2 L O
Mlsknjdzls' @ o ftotsyd M’ -ds2@Gg yEbdsdfry dzd Bz t5i tef dpQl
ZOH QB d&zd" O k' MW o' HCtedlsdd § dlsOdedzy ¢ 5H
sfseddotsMmisj2 L OMsshke Odzdz® SO d3j ssH dydz
sdetso dzj dadz" SO o HtsME tsdzOdzj dzdz™ .

) dsOdedz”, hts oaddesmwis: v dz0 ) @dkisls'j
dz0 & Y O dzdz" Is § &3d ts oz eOcf fiply jtedgefs = ¢ dgO Is jHAArjsudd Sy it
C wWwdzW s tc ROEBR dZEAsQ G des s s Mizé Is! Mw  f tod L dz2OYJ «
ttsB Wbt * dzZstso Odpfs tesEtlsd L flescOdBss G

109 HOdzdz" H 2" MOdBEMIs' 2 dets’ toss sls dz0 s

fted ¢ dzOH ' L Iz de@dzdzdo v dzO2 f tetsMmis™ " 5° L OHOY'
( Odddwmer i cal Analysis), WO ' ¢cOdbq,L &
Ists sz ISOC L o Odasd Isq Idigfzal tzte €30 Is qff IpdzH § dz' dzts ©

L dzOylzh sfyls® L Is' Mdzed 8 & yJtej HBIsded B3 L
odoyos s mMw MmilskzH j dzls Odzd .

Il wetshmls' sihdssodsets LOMsBE Of tets$ Md d3C
BjlssH 9 odMmlskzy O Is! sdz' desd3dj Ml sHafL @ @ ¢
tc' o dzv dz Is © dzOB dzd ¥ j dzdzv WikzdeC y' 2, tsSB YC
totsL ® 6W L zo Odzadz™ ‘dgls j 6t Odzt dzd ~ Is © HdW J te
fsfzdzvicds Miss odz degsd3dd LtsBBO' WL Odg me ts
zj eSts BEHEO OIS j W isWOs dotsds © dalzOss e ts| tg (lAgy s o
ftodydded f§tsHOdzdz?w SO B yYdmdzj dedzy dzdets ¢ 5y«
BjlssH' 9 dBOIj BOIdSd. (tLEdYVd] i3t § sdz' dats
BjL Izd&ise dats, ZzO2B "' dz h oL ftsofMms HY jded2 3§
dzO Bydgdda’ 73  3fj.
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1 O9 H Cudddgy MO MIs ' 2 dets”’ tc 5 B 15 18) g 'Of) ff Esefc)’ dzls
ftod L dzOH jedpdry d § qwelststs ''lsdls 5 MIdf's L OO WL o (
Of S MdBOY' ', LSt RO 2° das tffictisdgj ond dzdzte t
ZOMisk Y desod C S@H Qlgtso ¥ yd IsOB dzdhyQo L @Oy dz’
sB ydmdzj dzd A 9w IcByS @AY Tt p, YsBRZHEZS O
‘s jefsdvy 2dd2 fsd dsds [ OCOdy O, h s

it BLO®OW L IO dimtpy.W L dz0y 4 dz WizdzC y' )
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Tadomuug 2.11.

@ 2 -1 0 1
Qw -1.86466 -0.63212 1 3.71828

VL ftesydm" odEtsdzOdedz? MOBISMIs’ 2 dzes’™ tetsB
BzwiCus [ [H&@OOL o yO?2 fMiszH j fids § ¢ taBdgldic OdzB 9
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T PTDOOT® T odr X ¢t ¢ TR @
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| B TRR)=ERpfele p2
p3
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ph
hiw pkE
505 p?
5 nd
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