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VIK 5106
VYE KEHODAEKOV. AYE SOROLOV. G.V. VESELOVSEAYA
Eherson National Techniral Umiversity

MODELING IMPROVEMEXNT IN MOTIVATIONAL
COMPONENTS OF INFORMATION TECHNOLOGIES
FOR COMPUTERIZED TRAINING SYSTEMS

Motivation iz considered m the comtext of awavemess of the need, and incentive fo cany out actve,
imrerasted, puoposeful, kighly productive iformartion assimilation activities in the suljecr avea of compurarized
informarion svstems, technologies and lemming proceszez. It waz moted thar the general elaborarion in the
guestions of motivation is not enough for the effective formation, and use of morivational attitudes in this subject
arsa; finther work with a number of aspecis of motivarion is relevant. The aim of the stndy was 1o idennfi the
feanes of motvarion modsling, contributing to the imcrease in the gffectiveness of mformarion proceszes for
computerized leaming. Informarion imteraction and murmal influence of the smmdemr with the objeciz of the
raming svsrem, and the emiromment iz considered az a complex mulf-pwpoze process with disturbing
influences and coordination. Medeling the morivation of the student’s informarional behavior regquires the use of
vector objsctive funcrions, and taking into accoumt the features in the strucnmal modsl for the formarion of
infermarion flows azzociared with the morivation of learming processzez. In the comtext of the motivarional
processzes of the infermarion subsyziem for leamming, imformation flows in expectations and decizions of the
learmer, their comparizen, and considevarion in rthe reactions of the external ervirorment, with a reverse effect
on the leamer’s goals to improve the eprimal decizion making are kighlighted. The expediency of aprimization
madeling for moffvafion in information processes of computerized education within the framework of
organizational conmel technologias for hpformation fyztems, wsing vecter (multi-criteria) oprtimization, the
comcepts in oprimaline of Lagrange selutions, the Parvere principle, az well as the relsvanr assumptions, and
conditions is substantiared. Az a rvesnlr, an integrared technology of optimization modeling for motivation
computerized formation, and contol learning subsyzrems, with the rationals for the conceprs of gffective
implemeniation qf modeling, iz proposed.

Earwords: informarion technology, computerized system, raining, metivation, modeal.
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BIOCKOHATEHHA MOJETIOBAHHA MOTHBAIIITHIX
CRIATOBIY IHEOPMAITIHITY TEXHOIOTTIT
KOMIT'FOTEPH30BAHIIX CHICTEM HABYAHHA

Momusayiw pozzismyme & EOHMEKCIN VOSIOOOWIEHHR HEcOXIOROCII mMa CHINMETY MONCTRESCINT
GINCHIOSTNY  GENTUERY, XWIKASTSH), YITECHPAMOSANY, SUCORONDOSVEMUEH) SlaTeriome iHdopwmyilitose
ACEOCHRE & MPEeOMEMHIN JATVE EOMN MMEPUI0EAHIN THPODMIUINHIT cUCWEM, MENROTEIN | npoyecis
wasyanns. Bidsnmaeno, o 30zaToN0l oNpayRosaNoctil MIHANE MORNEMT edocmamyse 617 edernustoze
POPAMIEaANHE WA SURODUCIMINNT MONLEMINHIY VOIMANOS0K 1 3O3HaYERil MpedMamRill a3, aRnnateHo £
HedaTalid POGOMA 3 RUESM aonermiis Momuemyit Memew JoctidaenHs cWOTe SURETENHE ooodTisecmiEl
MOGETOEOHHS  MOWMNSIIE, Mo  cHpuToW:  nidemgenwre  edenmiuenocwii  iRQopMmayilHiy  npoyecis
KOMN WOMEPUZ0EaROZ0  Hoewarns. JRopuailing £zaeModin 1 SFOEMOENTNE MOS0, AKOIC HAEWTOMS, 12
08 ERKIMAMN CUCHIEMN HOEYANHS W NOSKOTHIMHIN Cepedosiigen POITARVING SK cxiadunl Sasamoniteoeiti
mpoes 3 A proroNLM enTsann §i yazodxcenmam. Modemoeanna vemuemyit indopuapitinod noesdiman mozo,
AROS0 HOSHAHOME, SUMAIOE FACMOCVEAHHT EEKMIODHIN Witeosin $NENYIN | EPEQEOHRA GCOGTNECCIIE
cHpVEID PHOT Modeti gopansars InGeDMmEIHIN NOWeRis, Mo RAANLY i2 MOmREm{ice npeyecie Haevwauna. B
KONRIEKCMT MoRMEmiHuY npoyecis inpopimpiiye] MACHCMEMI HASYaONRE, sndizen] Tngopuayiting nomeox
OHIELSANE 1 PIUaHs MO0, SEO20 HASHMOME, I NODISHARKEA [l 1 PAXVEanss Peartili soeriumEeeso cepedoanwya, =
IEOPOMELN EMIUSOM HA YiT MOS0, ANOS0 HASMSonE, 417 NIdSUSHHA ONMIUMATERECT NPUIHANING Dileus.
Odgnumosane  JoyiTeRicMe  OMMIMIZMIIINGIG MOCETOSARMA MOMUEMTl 6 IHGODMAYINHIT NPoyecay
KOMN WIMEPUF0EANOIC HOEYONHE € POMESDY WEXHOTENNl  oprarizayiiRoss \NMpastius  IngopMayiinmun
CHCPTHEMEMY, 3 FOCHOCVEMNRAN SEXMopHe] (BazamorpumepiaTernoll crmiMIZmyil, KONYSHIEl ocIMIMaTS RO
pieny 3a Jaspawxcew, npusmpny Hapemo, a mavoxc eidwogidnuy mpumagers § yves. B penoemanmi,
FTNPOHCHOSANE THMIESPOEAN) INEXHOIOCID ONMIMITIINO20 MOdETOSaRES MONNSATT & KoMn FomePusoean iy
IHGOPNMIIRO-REFVRIX  MIGCUCHISMET HOSHANRA, 3 OOIDVHREOHHAM RKONYENIl e@ermueHol peatizanii
MOPETIOEIHNS.
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Faowoei croea: iHopwmyilivg WMEXROTEZIE, KoM OMEPUCEANT CUCWIEMS, HOEYIHKE, MOWNSAIE,
ModeTs.

BE XOTAFOB AE COKOIOB. T B.BECENIOBCKAA
MEpCoHCEI HATHOHA TR TEHETC5HE YEEBEDCHTET

COBEPINEHCTBOBAHITE MO IETIFOBAHITA AMOTIBATTTOHHBIY
COCTABTAMONNINY HHEO0FAMAITIMOHHLBY TEXHO. TOT I
EOMITBROTEFIGHFOBAHHBIY CHCTEM OBYHEHITA

Momusaryus paccvompena & KONMSKCING OCOIHAHLS NeoOTOOUMOCIRN N CHINMYID SOIMONCHOCHIN
OCIMECINETIANIE MINNEHLT0, IAURNIEDECOSANEITD, YETEVCMDETERMT, SRlcononpodi KINHEN D JeamaTetocs
IHGCEMAYUONROZ0 VOSOEHIS & NDESMEMHEON OHICME KoMNSoMEPUFIPOSINNEY URBORMTNONHEIY CHCREM,
mexHoIoZul o Mpeyeccoe ofvwenis Ohuewens, wmo ofysll MPOPASOMOHHOCHL EOMPOCOE MOMUSMYL
HedoCmaoyHe 417 aPdermusioce GODMIDOSAHILT Il HCHOTEF0SANIL MOMBSTHONHEY VEMAHOSOE § VEAFIHNON
HpedMemKDl OETACHN, TERVATHON SEREMcA daTsRelas pasoma ¢ padem acnexmoe Memnemyun. Hemw
UCCTEA0EaANIA CINATD SHAETENIE OCOSSHHOCTEN MOJETUDOSaNILE MOMUSAYNY, CHOCOGIMENIOUNY NOSBILERIR
sfdermueHocnit  MHQOPMTMNORENY  NPOYSCCOS  EOMMROmMEpuzuposarkoe  ofiwenim.  Hudopnmayuentoe
E2anMOdElicmSNE I E3TUMOSTUANNE OINAEMO20 ¢ OSBEKMAMY CHCMEME] OMYENLE N oxgMomoet cpedod
PACCMOMPEHS MaK CIONCHEIN MHOZOWSISEOH MPOYSSs © SODMVUMOLUIMY Se30SHCMSaME | COTACOSaHIEN.
Modemiposarie vonmempy uRGOPUAYIOHNOZe NOSEOENIE DS NIENOI0 MPES1enm NPUMENSHIA EEXMODNEY
YETOSHIT GVHRYNE U IHEMa OCOGERNOCHISEN CRIPVERDDHON Modetn SopMIPosanity URDOPMTNONERIY HOMOR0S,
CEARANNEIY ¢ MOMUEMUE Npoyeccos ofyuenn. B Konmenome MomuSauioNEEY Mpoyeccos NRDODMayIoNHo
HOGCUCHIENE] oOVHENIL, SHOGTERS NHPODMIOUNOHELIE NOWOKN OMUSINUD N Pelenill 08 dMaeMoZe, X
CPaSHERNS 1 YHEN PEarljill EHSMHEN cPedtl, ¢ CODANHEIY E02ISUCMENSM Ha HETH O HAEMO20 S8 NOSLIEHILT
CNIMIMATRHOCHN NpuHAms pewssnt. OSockosana yetecoefpasHocnls SIMUMIZAYUCHREI0 MOSETHDOSaHIS
MOWUSAYLY & UNGOPMMUNCHHLY MPOWScoaN KoMNSOWEDUZUDOSANHOSS ofYENNS § POMKOY MEXHoTesul

OPIANUFAYNONHOZD  JNDQETSHIA  DHOOPMOUCHHSIME  CHCWMEMAMU, £ MPUMEHSHNEM  SEKWIODHON
(MHOZORDUMEPUATERON)  CIMMUMUZMYIY, NoHySHyul  oNmuMATeHoomy  peuennl no JIaspanscy,  wpuwyumna
Mapemic, a maw®sce cocMESMEMEVTRIIN Somyugennll u yotoeun. B pezsymmanie, mpediomena usmespuposantas

MEXHOIOIIA ONNTUMUZBMUONROZ0 MOSETUPOSANIS MOMUSTHN € KOMNEOMEDUZUDOSaNHEY UHBopUay oHHo-
INPAETSHNIY  ModcuCmWENT  ofyNeHis,  ©  OGOCHOSANNEM  KOMyEmynh  adgermusHoli  peatuzmjun
MOSETHPOSANIL.

Fmovssnie ciosa; wnOp MNONHAS WEXHOTONE, KOUNSOMEDUIIPOSTRNAT CUCHEMT, 051 HENUE,
MOMUSAYIS, ModeTe.

Problem’ s statement

Strengthening motivation 15 2 powerful catzbvst for mproning the quality of mformation perception
and expanding the volume of information consumption of students.

As a result, there 15 2 huge positire 1mpact on increasing the achvity, efficiency and effectriensss of
mformation learming processes.

Therefore, the knowledge, skills, and competencies of the smidents are improved.

Cestions of motrvation in hmman activaty (both in general. and. m partieular, for a sufficiently wade
range on fields of achvify) have recerved sufficiently fundamental. extensive and deep research by domestic and
foreizn scienfists.

Heowever, 2 number of questions of motriation related to the subject area of computenzed information
systems. techmologies and leaming processes. at the moment remains open. requunng the development or finther
mmproement.

Amnalysis of recent research and publications

The concept of motration a: a2 whole. a well a: regardmg the leaming processes, and themr
mformationzl components. 15 largely due to the followang persenabity charactenstics that are formed or are
formed m the process of actnaty [1-7]:

— the presence and awarensss of goals. aspirations, interests, desires, motives. and related actinines:

- standing of the need. and importance for the development of new. mmprovement, self-
development, and miplementation of appropriate actions for ths.

Also, the formation of metivation 15 strongly mfuenced by the emironment (socio-economie factors,
educational systems. cultwral and fapmby tadibons, the level of development m science. and progress. the
development of printed publication bases, and mformation resources, ete} [1-7].

The presence of a parson motivated goals, and objectives deternunes its attitude to many aspects of the
swrrounding reality. and certam behavior m it (production actvines, traming, ete.) [1-7].
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Fust of all this provides a sigmficant merease m the degree of personal attenfion to certain
mformation

Accordmgly, the ability to successfully implement a given informanon perception 15 enhanced.

At the moment. formed the fimdamentz] theory, and practice in the feld of technology [1-7]:

— formation of metivation;

— firther confrol on the posiime dynamics of motrvaton with the help of incentres. and
predetermumation 1n the results of 1ts inpact:

— coordination of personal. and socially sigmificant motivational atttudes relating to the processes of
labor actvaty.

Thewr main results are clearly applicable to educattonal work, one of the vanenies of wlich 1= the
comsumption (perception. and assimalation) of mformanen [1-7].

A partienlarly important role 15 played by the achievement of an appropnate level m consistency for the
mtivationzl goals of an mdradual. and 2 collective (enterprises, orgamzations, Institutions, interests circle, ete.).
m the madst of whach the mdraduzl cames out certam actrities, meluding informational traimng actiites.

This consistency 15 necessary 5o that the results on the foomation. and acloevement for the motivational
goals in the work activity of the mdraduzl. and the collective nmtually reflect and predetermume each other.

In the most generalized form of presentation. for the pupose of greater clanty, the expected results of
human activity when perfornung 2 certain tvpe of work £ should be considered as the simplest linear fimetional
dependencies fim) on the achieved levels of motivation m. which have the followmg form: fim) =k *m [3. 4]

Here the coefficient k represents the ability to cany out these jobs, for which the prevequsites are the
available skills, abilities, qualifications, ete. [3. 4]

Accordmely, with the formation of ncreasing motratton, with the desire to azclueve the maxinmm
possible value, 1t will grow and some for the maxmmmmm both performance for activity, and mecentives for
professionzl growth.

Purpose of the study

The mmin foeus of this work 15 to 1dennfy those feamwes of motivation modelmg in the shucture of
modermn information leaming processes that can have a poative mopact on improving the efficiency of these
processes.

At the same time. 1t 15 necessay to take mnfe account that the interaction of the student with the trainer,
mformation system of framing and the emvironment. actively responding to the processes. and results of
activiies (or macton) of the student. 15 quute a complex process, with 2 oumber of zoals. dishobing influences
and the need to harmomze the zoals of the student and traimer.

Therefore, the display of the motmation for the student’s informational behavior in the form of models
requires the use of vector objectie fimetions in the following general form: € = Cley, o5 ..., o) [1-7. 12].

It 15 1mportant to tzke into account the featwes of the stouchirzl medel for the formation of informaton
flows associated wath the motrration of leaming processes.

In the context of the generzl information subsvstem of leamung, and the mofivational processes
coommng in it, the following information flows should first be lnghhghted:

— expectations and optimzl decisions of the student:

— comparison of the student's expectations. and reactions of the emiromment, with the implementation
of the reverse effects on the student's goals to enhance the optimization of his decision makmg.

Thus, we come to the need to consider vector (mult-criternia) optimzaton within the framework of
technologies for orgamzational control of mformation systems.

Prezentation of the main rezearch material

The bazs for the optimal control of the imformation subsystem on leaming. and the motvanonal
processes In it, when considered in the context of control crzamzational systems, 15 vector (mult-parpose, mult-
criteniz) optoization.

This optmuzation should tzke info zccount convex pravate fimetions of the goal charactenstie of
organizational svstems, as components of the goal vector, which can be considered as criteria (associating them
with the semantics of eritenia mn the methodology of modelmg, automatic control. dectsion-making) [8-19].

With simmmltanecous optiomzation of the components m the vector of the objective funchon (oint
optmuization of a munber of paricular olyective functons), we have a rather simple to solve multi-parameter
optmuization of the following form [5-19]:

— in the minimized presentation format — x* — man fx):

— in the expanded representation format —x* — min Hx). i=1, .. n

In this case, 1t 1s necessary to find the vector x* of dimension n, wlich simultaneously numnuzes all the
components for the target vector fof dimension m.

When a stabonary condinon 15 specified by a matx equation of the foom of / 2x = 0 [13-13]. 2
rectangular sradient mamx of the form &f /' Sx = [6f /2x] 1= formed. i=1. ... m =1, .. n
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Fmdmng a solution to the earlier system of equations leads to obtaimmg the optinmm point not for the
enfire vector function of the target. but only for 2 mumber of particular optima.

By vutue of the zbove, 1t 15 necessary to addinonally obtain m connections between the components of
the vector of the oljective fimetion.

The methodology for sobing vector optmmuzanon problems works with a mumber of different ways for
organizing zdditional links [8-15].

Ameng these methods, we note fiurther the most applicable.

Accordmg to the method of the main cntenion. where the mmportance of the cntenia (zoals) 15 ranked.
and 3 fanrly somple solution 1= used (xt: only, and greatest difficulty 1= the need to independently choose the main
critenion). we have the following model of the form x¥ — nun f(x) = a;.

Accordmg to the methed of formung 2 single objective fimetion, models of the pelymomial tipe are
applied: fx) = T; &, Az}

The weighting coefficients o, = &f /&f. where oy = 0, Ziey=1. 7= 1. ... k reflect the sensimaty of the
overall objective fanction to changes 1o the partial objective finctions.

The weights are the normalized Lagrange nmltphers in the model x% — mun fix), fix) —a=0.i= 1.
... Ewith the Lagrange function Lix. L=, Ax) - L4 x -l i=1. ..k

We have the Lazrange problem while momimwming the effect of constames [8-12].

You can assign weights based on the condiions of the problem. wing models of the polynonual tpe
FO=TLfF " fN = f=0i=1  __k

In the case when there are stuctural. and feedbacks links, 1t 1= advisable to apply models of signommal
optumization bazed on geometnc programmung, of a polynomal type: Axi=7; L5, B =ae £ =0,
Cz=0i=1L . kj=L_..p

Accordmg to the mmimax methods, benchmarks are formed: fixh = n glxi=0g@=0.7=1. ... k
=1l . mag=m+1, _.. L

(Om the set of adnu==abls vahie: of x the mdicated unambaguowshy leads to

— imequality (- fi(x)) = 0

— the poszibility, in the process of finding 2 strong optinmum, to replace work with the Cp metic on work
with a mmimax deviation valee x* — pun max (f—-fx).i=1. ... &k

Accordmg to the Pareto pricaity method. the key 1s to apply the defimtion of an extrenwm or a
necessary condifon.

We miroduce into the formulation of the problem =¥ — min fix). g(x) =0 gixl = 0.i=1. ..k p=1
o, g =m+l, ] the following resmctions:

- flE=fz)withi=1, . =

—fixi=fxpdwthi=s+1. .. &k

Then vou can go to the modified formwmlanon of the problem x* — pun fi(x). i=1. ...k z= 0. i=1.
b -fxp=0i=1, .k

Mext, we can proceed to the formmlation of the Lagrange problem with the Lagrange fimetion Lix. i) =
Aoflx) - hg — Adf=) - fixg) [5-12].

Moreover, the sensitivity coefficients of the objectrie fimetion to the constraints A form a square matix
of Lagrange nnltiphiers of the form A =[1, .. L] =[2f/&f. ... &f/df)l. L=Li=L ..k

Under the conditon 4;=10. 4 j=1. ... k. we have an optimum ir=ide the region of admiszible ponts m
wihech the conditions of preference are observed — a stmet inequality.

When enumerating admizsible ponts, we have z local optimnm m the form of an effective (Pareto-
optmmal} sohihon.

In the case when not all restmctions can be made strict, we have a weakly effective solunon.

The application of the Pareto method comsists in a sequence of actons for chocsmgz a solunon
charactenzed by maimmal nwtual mfluence of partieular zoals, and an anabv=is of the matrix A discussed above.

Thms, the soluton of vector optmuzation problemys can be brought to the solunom of Lagianze
problems. creating the possibility for a ngorous justfication of the optimality critenon.

To determme the procedure for sehing the vector optinuzation problem. which 15 Lagrange optimal we
will rely on the analy=is, and refinement of the optumality cnterion m the convex problem.

As a result, we will consider the simphified problem [8] with dimension n of vector x and dimension m
of vector ££ x¥ — pun fix).

Specfving the statonanty conditon as a necessav condition for the oummmm of the fimeton, we
obtain the matrix equation of dmension m x n: ARX) = [AA(x). ... ALLD] = [[6F /Exn ... 6F / Exal. ... [EF
%) oo Gl O] =0, . 00, - [0, Ol = & 8 =00 7=1 ... n

To addibonally obtam m link: requred when finding the ummmwm of a vector objective fanchon. we
apply the standard approach, which consists in the vanzton of constraimts.

However, the vector of constraints takes the target vector fix®) —a =10
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At the same time. the vector a 15 determuned by the value of the target vector at the puminmm point
(fix*)=a}.

Thus. we have a vector problem wath equality constraint in the form of a system of the followng two
mathematical expressions: x¥ — nun fix): fix) —a=10.

The comresponding Lagrange function takes the following form: Lix A) = Afix) — Af(x) —a).

In twn, the pecessary muminmm conditions form a system of equations [5-15] AL =0, AL =0, which
15 In one-to-one correspondence with the system of equations A,Lix* 3*) =0, fix*¥)—a=0.

Ths system of equations has no sclution due to the inconsistency for the number of vanzbles and
relations.

Therefore, we introduce an additional commection for the indicated svstem of equations. predetermimng
the comvennty of the partcular objectrve fimetions [8-13].

The duality property allows vou to come to a svstem containing the following components:

—providad that b =0% x¥ — min L{x. ):

—umnder the conditton x =x* 3% — max Lix &)

Further we wll proceed from the stationzry nanire of the problem. and zpply the condinon & = 1. of the
previcus system

As a result, we will have the following: x* — nun {iaf(x) — L{f(x) — o)} = constant under the condition

=0

Let us rely on the fact that at the minmwm pomt the target vector 15 equal to the vector of optimal
vahues.

Then the previous mathematical expression can be modified as follows: iafix®) — 1 ¥(f{x*) — o) = dpu®.

In this case. the resmctons become condiions (g — LMEX) — a) = 0 of conplementary non-ngsdity [3-
15].

The appearance of the condition in the zbove form for the Lagrange function 15 justified by the muomimal
mflnence of the objective functions.

The same are the requiremsents when working with Pareto optmality.

The Lagrange fimction. zccompamed by constramts-conditions of complementzry non-ngidity, takes
the following form: x¥% — min {3fx) — (. — i 0{Ex) — o)} =0 provided that . =%

Based on the above concepts. the necessarv Lagrange opimality condinon for the stabonary comvex
vector opfimization problem takes the form of a system confaming the following three mathematical equations:
Alfx= 0¥ =0, fix*¥) — o* =0, bf(z®) — (07 — ) f(xz%) — o™} =100

Additienally, we consider the matrix of reduced vectors for Lagrange multipliers in the form 3.%% = [i;],
Lj=L ...miz=1

Then the opomahty condinon tzkes the form of the following svetem of equanons: AL{x®, 0% = (,
fx=)—a* =0, 0= (fx*) —o=) =0

An additonal condifion 15 catezonzed as complementary non-ngzidity conditions.

Consider the columm vector of the objective finction fix). consisting of the x* and {x — 1%,

Applbving the above condition. we wall have a2 vector equation m which:

— the left zide of the equation is a column vector AF(X) with elements dx™} / dx. iz — 17/ de

— the nght s1de of the equation 15 a columm vector with twe zero elements.

As a result. we obtain points of particular minima x," =0, 3 = L.

Appbving the constramnts /(x) — e = 0, £ilx) — o; = 0. we will solve the problem with the vector
objective function. . )

For this problem. we will have the following Lagrange fumctions: Lix. A0 =5 — 455 (x — 17 — e
Lx, iy =1{x— ].:-J —dn (.T‘— arl

We also give the mathematical equations of the system that reflects the necessay optmum condinons:
el &x = i —dpx -1 =0; el / Sx=Hx - 1) —dn2x=10; o=l -1—m=0 = 1 —a) =
0 =1¥ = Ayix" —a =0

From the above relation it follows that: 2x — 242 = 1= 0: 2ix - 1} —in2x=10.

Asaresult, we have: 2,=1 /45,

Let us apply the uniquenes: of the optiomm pomt and the hyes.

We will have the following relation: o) —o,=2v - 1.

You can zlso write the following: x*— (x /x =10 x = 1F-a) =0 =1 = (a1} /x I =2x+1

As a result. we zet the following relationship: (x — 1 =x"

As a solution of the vector optiiuzation problem. we obtam:

— the optimal value of x* 15 reached at poant 0.3;

— the value of the objective fimetion o for optiomma 1= .25,

The advanced assumption about the convexity of the particular objective fimetions made it poszible to
obtain the optimazl selution without using the methods of conpromzes and expert assessments.
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Findingz

In this paper. we mvestgated the problems of modelny motvanon m the computenized learmmgz
process, which was considered as an actre mformation process.

A technology has been developed for solvinz problemss on optiomzation medslmy of motvaton m
computenzed mformationzl leaming subsystems. which are considered from the pomt of view of information-
controlling type svstems.

In particular, the following was substantiated:

— it 1= advizable that the methods of sohving the problems of vector optimization m modeling the
motivation m the computenized information subsystems of leaming are bazed on the neceszary conditions of the
Lazrange problem:

— the solufion of these problems m vector optnnzaton, whech are considered 1m terms of the use of
comvex particular objectrie functions, should be based on the property of duality, Lagrange optimality;

— the basis for comphiance with the optimality condition 1 the set class of problems is the condition of
complementary non-ngidity, whech should be understood as achieving mawmmm mdependence for the
components of the target vector at the optinmum point (or as an appropriate analytical representation of the Pareto
prmeiple with convex components of the target vector):

— the required level for motivaton of students should be associated wath the comvenaty of the
components m the vector of the objective funchon.

The results of the work camed out were tested on the basis of the Department of Informaton
Technology of Eherson Mational Techmcal University.

As a result. the positive dynammes of the motration. and effectivensss of computenzed informaton
learming processes when applying the concepts, and models proposed in this work was confirmed.
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