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The whole world is embraced by the idea of digital
transformation. Digital technologies play the most
important role in the development of national econo-
mies globally. Thanks to modern digital technologies,
the access of the population and business to public
services has been simplified, the exchange of infor-
mation has been accelerated, new opportunities for
doing business have appeared, new digital products
have been created, etc. Among the activities of higher
educational institutions, the main and supporting
processes can be distinguished.

The main (value-adding) processes are: educational
processes and research activities. Among the supporting
processes, the first place in importance for the univer-
sity and in terms of the volume of required resources,
is occupied by the processes of educational and meth-
odological support, without which neither educational
activity nor the functioning of the university is incon-
ceivable. The purpose of this research is to improve the
processes of educational and methodological activities
based on the use of modern methods of systems analysis
and simulation [1]. When carrying out educational and
methodological activities, the heads of the university

KioueBble coBa: 8y3, yueOHo-memoouyeckoe obecne-
ueHue, IKOHOMUKA, MPYO03ampamol, ynpasnerue, mo-
denuposarue

Upneeit umdposoit TpaHchOpMALMM OXBadyeH BeCh
Mup. Baxxneiimyio pomb B pasBUTUM SKOHOMMKM
CTpaH B COBPEMEHHOM MIpe UIpaioT IdpoBbIe
TeXHO/MOrMM. brrarofaps coBpeMeHHBIM IIM(PPOBBIM
TEXHOJIOTYSAM YIIPOILEeH HOCTYI HaceleHus 1 Ous-
Heca K TOCY/JapCTBEHHBIM YCIIYTaM, yCKOpeH 0OMeH
nHbOpMalueli, TOABUINCh HOBble BO3MOXXHOCTH
IV BefileHus OM3Heca, CO3IaHbl HOBble LM(POBbIE
HPOAYKTHI 1 T.Ji.

B meATenbHOCTY BBICIINX y4eOHBIX 3aBeIeHIIT MOXKHO
BBIJIC/INTb OCHOBHBIE U 00eCIIeuyBaOLIVe IIPOLIECChL.
OcHoBHBIMI (CO3[AMIIMMU CTOMMOCTD) IIPOLjecca-
MU ABJIAIOTCA: Y4eOHO-BOCIIUTATENMbHBIN POLECC,
Hay4YHO-MCCICIOBATeIbCKasA  [esTeNbHOCTb.  Cpenu
o6ecreunBaoIIVX IPOLIECCOB IIEPBOE MECTO MO BaX-
HOCTH JIA By3a 1 1O 06beMy TpeOyeMbIX pecypcoB
3aHUMAIOT IIPOLIECChI Y4eOHO-METOAMYEeCKOro obe-
criedeHus, 6e3 KOTOPbIX HEMBICTMMA HU y4eOHas Jie-
ATENBbHOCTb, HY (YHKIMOHMpOBaHMe Bysa. Llenbio
HACTOsAIIEl PabOThI SBJIACTCA COBEPLICHCTBOBAHNE
HPOLIECCOB Y4eOHO-METONNIECKON [esATe/IbHOCTY Ha
OCHOBe IIPYMEHEHN COBPEMEHHbIX METOJOB CHCTEM-
HOTO aHa/IM3a ¥ IMUTAL[VIOHHOTO MOfie/MpoBanys [1].
IIpn ocyuiecTBIeHNN y4e6HO-METOAMYECKOI Jie-
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and its structural units, experts and teachers are guided
by a number of criteria:

 compliance with the requirements of the Federal
State Educational Standard and other regulatory
documents;

« marketing appeal attractiveness;

o the quality of the content of educational pro-
grammes;

« budget for implementation (including laboratory
complexes, equipment and software);

« labour costs for educational and methodological
support (educational and methodological activi-
ties require a significant investment of time from
teachers and staff, which cannot but be taken into
account [7]).

A detailed analysis of the dependences of these indica-
tors, as well as other hidden parameters of the system
can be obtained by the method of cognitive analysis
and simulation developed by Prof. G.V. Gorelova [2],
as well as the method of systems dynamics of social
systems [5]. Educational and methodological activi-
ties, typical for Russian universities, are closely related
to the educational process with the feedback loop.
Its analysis allows singling out a number of existing
problems that negatively affect the quality of the edu-
cational process and educational and methodological
activities: « long feedback cycle; » a number of sources
are highly imprecise, others may not be objective (for
example, academic performance); « examination pri-
marily covers framework documents, almost without
touching the content (educational materials — lec-
tures, tasks, etc.).

And very little effort is directed at analyzing the
application of educational and methodological
support in the educational process. The above
should be supplemented with the problem of ana-
lyzing the quality of the quality of educational and
methodological support [9]. The concept of the
quality of educational and methodological support
includes several levels:

« availability of documents;

« the form of documents;

« check digits;

« the quality of the texts of documents;

« the quality of content.

The above concepts form a “quality pyramid”, since,
on the one hand, to comply with the next level, it is
necessary to increase the efforts of developers, and
to control it the work of experts is needed, on the
other hand, without completing each level the next
simply does not make sense.

If we compare the quality pyramid with a feedback
loop, then we will see the existence of the risk of

SITeIBHOCTU PYKOBOAMTENN By3a M CTPYKTYPHBIX
HOfpa3fieIeHNIt, 9KCIIEPTBI I IIPETIOfaBaTeNN PyKo-
BOJACTBYIOTCSI PALOM KpUTEpPUEB:

o coorBerctBue TpeboBaHmsam OPI'OC m MHBIX
HOPMATVBHBIX JOKYMEHTOB;

o MAapKeTMHIOBas IPUBJIEKATENbHOCTD;

e KayeCcTBO COfepKaHusi 0OpasoBaTeNbHON MpO-
rpaMmbl;

o OomKeT Ha peanusanyio (BKIo4as maboparop-
Hble KOMIITIEKChI, 060pyIOoBaHMe, IPOrpaMMHOE
obecrieuenue);

o 3arpaThl TPyHa Ha y4eOHO-MeTommueckoe obe-
criedenne (yueOHO-MeTOMYECKast [IesTEeIbHOCTD
TpebyeT CyILIeCTBEHHbIX 3aTpaT BpeMeHN OT IIpe-
HofaBaTeneil ¥ COTPYAHMKOB, KOTOPble He MOTYT
He IPVHUMAThCS BO BHUMaHue [7]).

IleTa/bHBIN aHA/IN3 3aBUCUMOCTEN STUX IIOKa3are-

JIelt, @ TaKKe IPYIMX CKPBITHIX [TAPaMeTPOB CUCTe-

MBI MOTYT OBbITb ITOTTy4eHbI METOJJOM KOTHUTMBHOTO

ananmu3sa npod. Topenosoit ['B. [2], a Takxe meTo-

ZIOM CHCTEMHOMN IMHAMUKM [5].

Y4eOHO-MeTOAMYECKAs] AEATENbHOCTD, XapaKTep-

Hasl i/Is1 POCCUIICKMX BY30B, TECHO CBsI3aHa C yueb-

HBIM IIPOLIECCOM IMK/IOM obpaTHOit cBsi3u. Ero

aHajIM3 MTO3BOJISIET BBIAE/IUTD PSIJ| MMEIOLIUXCSI TPO-

671eM, HeTaTMBHO BJIMAIOIIUX Ha Ka4eCTBO y4eOHOTO
mporecca 1 y4eOHO-MeTOANIECKOI AesITebHOCTI:

e IIJINTETbHBIN IIMKIT 06paTH017[ CBSI3M;

e PSR WCTOYHWKOB KpaiiHe HETOYHBI, Apyruie
He MOIyT OBITb OODBeKTMBHBIMMU (HAmpuUMep,
aKajieMniecKast yCreBaeMocTh);

o OSKCIIEpTM3a B IEPBYI0 OYepelb OXBATHIBAET
paMoOuHble [JOKYMEHTBI, IMOYTM He Kacaschb
copiep>kuMoro (y4eOHBIX MaTepUanoB: JITEKIINIL,
3amaqup.). VI coBceM MajIo yCH/Iuit HAIIPaBIeHO
Ha aHa/IU3 IPYMEHEH s yIeOHO-MeTOANIECKOT0
obecrieyeHNs B y4eOHOM Iporiecce.

Crenyer [OIOMHUTD CKa3aHHOe TIPOOIEMOlT aHaTIM3a

KaveCTBa y4eOHO-MeTORMYECKOro obecreveHns [9].

ITonarue KadecTBa y4eOHO-METORMYECKOro obe-

CriedeHsI BKIIOYaeT B Ce0s1 HECKOIBKO YPOBHEIL:

o Hamu4ue JOKYMEHTa;

o (dopma JOKyMeHTa;

e KOHTpOJbHBIE UDPBHI;

o Ka4ecTBO TEKCTa JOKYMEHTa;

o KayeCTBO COTEP)KaHMSI.

ITepeurncieHHble TIOHATIA OOPA3YIOT «IIMPAMULY Ka-

4ecTBa», OCKO/IbKY C OHOI CTOPOHBI, IS COOTIONe-

HUsI CTIEAYIOLIETO YPOBHS HEOOXOMMMO IIOBBIIIEHVE

YCHINIL pa3pabOTYMKOB, IS €T0 KOHTPO/IS Hy)KHA

paboTa 3KCIIEPTOB, € APYTOit — 6€3 BBIITOMHEHNS KaX-

IOTO YPOBHSI CTIEAYIOLINII IIPOCTO HE MMEET CMBICTIA.

Ecmu MBI comocTaBumM MupamMmy KadecTBa ¢ KoM

06paTHOII CBAA3M, TO MbI YBUAMM CYILLeCTBOBAHIE PH-

CKa CUTyauuu, Korjga yde6HO-MeTomdecKas pabora
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a situation when educational and methodological
work will focus not on supporting the educational
process, but on the formal side.

The next important question is the assessment of
labour costs for educational and methodologi-
cal support. Here, simulation modelling and the
process-oriented approach of costs evaluation and
reduction developed by Prof. G.N. Khubaev [6].
The results obtained make it possible to estimate the
cost of labour and money for the educational and
methodological support in the context of performers,
with certain initial quantitative parameters of the uni-
versity (the number of specialties, profiles, etc.). The
simulation results indicate significant labour costs
of teachers - at least 20 % in the time budget [7, 8].
Sources for solving the problems of managing educa-
tional and methodological support in balancing the
criteria could be several areas that are at different de-
grees of distance from the university.

MOOCs (massive online courses). It is necessary
to pay attention to the short educational and meth-
odological feedback cycle and to the possibility of
applying methods for analysing educational data.
Based on the analysis of the effectiveness of solving
tasks and on the basis of feedback on assignments
and lecture materials, it is possible to evaluate and
improve not only the framework educational and
methodological documents, but also the content of
the training. Similar technologies can be success-
tully applied at the university.

Organization management. For example, attract-
ing ideas of systems dynamics, an appropriate
toolkit, will allow assessing the mutual influence of
criteria, some hidden parameters and understand
the real capabilities of the university to move in the
right direction, as well as effective points of appli-
cation of efforts [5]. And the first thing we come
across is the “human dimension” of educational
and methodological activity.

Software development industry. In many ways,
this activity is similar (recall the popular LMS
MOODLE learning system — conceptually built as
an application of object-oriented programming to
educational tasks). And in recent years, there have
emerged a number of very useful developments.
The concept of “peopleware” developed by Thomas
De Marco [4], speaks of the priority of develop-
ers and their motivation and qualifications over
schemes, processes, management tools in product
creation. Here, one cannot ignore the concept of
Agile (flexible methodologies) [3], which today is
becoming the streamline in many organizations,
sometimes far from the IT sphere.

OyIeT COCpefloTOYeHa He Ha IIOfiepKKe y4eOHOro
mpolecca, a Ha popManbHOiT cropoHe. Crienyrommit
HeoOXOIMMBIII BOIIPOC — OLieHKa 3aTpaTr TpyAa Ha
y4e6HO-MeTonMYecKoe obecredeHre. 3/1ech CIoco-
60M OLIeHKI MOXKET CTaThb MMUTAIVIOHHOE MOJIENMPO-
BaHue 1 tofxof pod. Xybaesa ['H. [6]. ITomyuenHbie
pe3y/bTaThl IIO3BOJISIIOT OLEHNUTH 3aTpaThl TPyAa U
JICHe)KHBIX CPEeICTB Ha y4eOHO-MeTopudeckoe obe-
CIledeHMe, B TOM 4IC/Ie B paspese MCIIOJIHUTeNIEl, Ipu
TeX VIV VIHBIX MCXOJHBIX KOJMYECTBEHHBIX IIapame-
Tpax Bysa (4MC/IO HalpaBjIeHuit, npoueil u T.h.).
Pe3ynbTaTbl MOIEMMpPOBAaHMA CBUJIETENBCTBYIOT O
3HAYUTENbHBIX 3aTPaTax TPyAa IperojiaBaTereil — He
MmeHee 20% B 6romKeTe Bpemenu [7, 8]. Vctounnkamm
IULS1 pellieH s Ipo6/ieM yIIpaBieHus Y4eOHO-MeToy-
YeCKOro ofecredeHyst py 0alaHCUPOBKe KPUTEpUEB
Morm Obl CTaTb HECKO/IBKO HAIIpaBJIeHWIT, HAXOHs-
IIMXCS B Pa3HOII CTeNleHY OTaJIeHA OT By3a.
MOOKwu (maccoBble onnmaitH-Kypcsr). Hy>xHo obpa-
TUTb BHUMaHeE Ha KOPOTKWIT y4eOHO-MeTORMYeCKIIt
LMK/ OOPATHOI! CBSI3M 1 Ha BO3MOXKHOCTD IIPUMEHe-
HIIsI METOIOB aHajM3a 00pa3oBaTe/bHbIX faHHbIX. Ha
0CHOBe aHanm3a 3QHEeKTUBHOCTI pelleHNs 3aJa it
U Ha OCHOBE OT3BIBOB Ha 3a/IaHNA U JIeKLIMOHHbIE Ma-
Tepyabl MOYKHO OLIEHUBATD 1 COBEPIIIEHCTBOBATH HE
TOJIBKO PaMOYHBbIE Y4eOHO-MeTORMYECKe TOKyMeH-
ThI, HO U cofiep>kumMoe obydenust. Ilogo6Hble TeXHO-
JIOTMVL MOTYT YCIIEIIHO TIPYMEHSITHCS U B By3e.
MenemxmeHT opraHmsanuu. Hanpumep, npusie-
YyeHye MOeNl CUCTEMHON JVMHAMUKMU, COOTBETCTBY-
IOLIET0 MHCTPYMEHTApHsl, TO3BOINT OLIEHUTH B3a-
VIMHOE BJIMsIHME KPUTEpUeB, HEKOTOPBIX CKPBITBIX
IapaMeTpoB U IOHATb peajbHble BO3MOXXHOCTHU
By3a I10 ABJDKEHUIO B HY>KHYIO CTOPOHY, a TaKXe
a¢pdexTuBHBIE TOUKM TpUIOKeHus ycummit [5]. U
HepBoe, Ha YTO MBI HATKHEMCA — Ye/lI0Be4ecKoe 13-
MepeHMe YieOHO-MeTONYEeCKOI IesTeIbHOCTH.
Mupycrpus pa3paboTKy NMPOrpaMMHOro obecrede-
HIA. Bo MHOTOM 9Ta JeATeNbHOCTD MOX0XKa (BCIIOM-
HJM HOIY/IApHYIo cucteMy o6ydenyss LMS MOODLE
— KOHIIENTYa/JIbHO IIOCTPOEHHYI0 KaK IpWIOKEeHVe
00bEKTHO-OPVEHTIPOBAHHOTO IpOrpaMMMpOBa-
HMA K 3afiadaM o6pas3oBanus). V 3a moceqHe rofbt
ecTb psjj O4eHb IONe3HbIX Hapaborok. Konuemnmmsa
peopleware Tomaca [le Mapko [4] roBopur o mpu-
opuTeTe Pa3pabOTYNKOB, X MOTHBALMY 1 KBAINU-
Kalyy HaJ cXeMaMy, IIPOLleccaMi, MHCTPyMEHTaMu
yIpaBjIeH!A B Je/le CO3[aHNA IPOAYKTa. 3pech e
HeJIb3s1 poiiTy MuMO KoHuenmu Agile (rmbxmx me-
Tofosoruit) [3], KOTOpbIe CEerofHsI CTAHOBSITCS OCHO-
BOJI pabOTBHI MHOTMX OpraHM3alNil, HOAYac JaIeKux
ot cdepsr UT.

VHCcTpyMeHTa/IbHOE ¥ MeTOfM4Yeckoe obecredeHye
TakKe IIarHyno Brepen. CucTeMbl TOKYMEHTHPO-
BaHys Ha ocHoBe wiki, Takue kak Confluence pesko

VI MexxpyHapopHas HayqyHo-IIpakTudeckas KoHpepeHuus-6uennane CABE-2020
https://sae.systemeconomics.ru/




Shcherbakov S. M., Kalugyan K. Kh.
Systems analysis of the processes of educational and methodological support at the university

Instrumental and methodological support has
also stepped forward. Wiki-based documenting
systems such as Confluence have dramatically in-
creased organizational responsiveness, narrowing
the gap between reality and documentation.
Continuous software deployment technologies
can dramatically shorten the delivery cycle. Obvi-
ously, similar technologies will be adopted at the
university, so that the changed teaching and meth-
odological support would be immediately “inject-
ed” into the Learning Management System, such
as Moodle. The problems raised and the proposed
approaches must be discussed and resolved for the
successful functioning of universities in modern
conditions.

HOBBICW/IA CKOPOCTb peaKIMy OpraHu3alum, CHI-
3U/IM Pa3phbIB MEK/Y PEanbHBIM IIONO>KEHVEM [e U
€ro JOKYyMEHTAIMOHHBIM obecredeHneM. TexHOmO-
TUJ HEIPEePbIBHOTO Pa3BEPTBHIBAHNS IIPOrPAMMHOIO
obecriedeHNs TIO3BOJISIT PE3KO COKPATUTD LUK T10-
craBky. O4eBHAHO, MOZOOHBIE TEXHONOTMM OYRYT
IPVHATHI U B By3e, TaK, YTOOBI M3MeHMBIIIeeCs] yueb-
HO-METOIIIECKOe 00ecIiedeHIe HEMEJIEHHO «BIIPbI-
CKMBaIoCh» Obl B LMS.

3aTpoHyTble IPOOIeMBI 11 IIpeJjIaraemMble ITOIAXO0/bI
IO/DKHBI OBITH OOCY>K[IEHBI M PelLIeHbI /IS YCIIell-
HOTO (pyHKIVIOHMPOBAHNS BY30B B COBPEMEHHBIX
YCIIOBUSIX.
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