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Abstract. The article presents the development and research of recognition of the
interaction of the human hand with objects. The developed model receives frames from
an RGB camera and is performed in three stages: (a) hand tracking, (b) object tracking,
and (c) action recognition. The steering wheel is used as the object under study.
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AHHoTamus. Makanaja ajaM KOJIBIHBIH 3aTTapMEH OPEKETTECYiH TaHy MeEH
3epTTenyi OepiireH. O3ipieHren Mozeab RGB kaMepacbiHaH Kaapiapibl anajibl )KOHE
YII Ke3€HJe OpbIHaaiaabl: (a) KosMeH Oakbuiay, (0) HbICaHIbl OakbuIay >KOHE (B)
opeKeTTi TaHy. 3epTTEJICTIH OOBEKT PETiHIE PYJIb KOJIaHbLIAIbI.

Tyiiin ce3mep: HbIcaHIBl TaHy, KOJIIBI KaJarayay, opeKeTTi TaHy, YII OJIIeMJi
KeHiCTiKTe 00BEeKTiHIH opHanacybiH Oaranay, MediaPipe, R-CNN, Tensorflow

Hoviekce3 ymin: M./I. Hypanun, E.A. Jlalineko. HakTbl yakpiTTa aBTOKOIK py-
qin Oackapy mnpoueccin Tany // XAJIBIKAPAJIBIK AKITIAPATTBIK-KOMMYHU-
KAIMAJIBIK TEXHOJIOTUSJIAP XXYPHAJIBL. 2022. Tom. 3. Is. 1. Hemipi 9. 8-13
oert (opsic Timinae). DOIL: 10.54309/1JICT.2022.9.1.001

PACITIO3HABAHUE B3AUMOJIEMCTBHUS OBBEKTOB B PEXKUME
PEAJIBHOI'O BPEMEHHU

M./. Hypaaun *, E.A. [laiiHeko

Jaiineko EBrenmsi AusexcanapoBHa — PhD, accornuupoBanHblii mpodeccop MexayHapOIHOTO
YHUBEpCUTETa NHPOPMALMOHHBIX TEXHOJIOTHH;
Hypamun Mbomu Jayiaer:kanyiabl — MaructpanT crneuuansHoctd BTullO, MexaynaponHoro

YHUBEpCUTETa HHYOPMALMOHHBIX TEXHOJIOTHH.
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Aunnotanus. B cratbe npencrasiena pa3paboTka U UCCIeJOBaHHE Paclio3HABaHUSI
B3aMMOZICHCTBHS YEJIOBEUECKON pyKU ¢ oObekTamu. PaspaboTaHHast MOJEb TOIydaeT
kaapbl oT RGB kamepsl U BBINOJHSIETCS B TpU 3Tamna: (a) OTCIeKUBaHUE pykH, (0)
TpeKHHT 00beKTa, U (C) pacrmo3HaBaHUe JeicTBUs (action recognition). B kauectse
HCCIIElyeMOro OOBEKTa UCTIONB3YETCSI PYJIEBOE KOJIECO.

KiroueBsble ciioBa: pacrio3HaBaHie 00BbEKTOB, OTCIICKUBAHUE PYK, pacliO3HABAHUE
neiictus, 3D-onenka no3sl, MediaPipe, R-CNN, Tensorflow

JassuutupoBanus: M. /1. Hypanun, E.A. /laitnexo. PacrioznaBanue B3anMoieiCTBUS
00BEKTOB B pexiMe peanbHoro Bpemenn // MEXTYHAPOJIHbBIN )KYPHAJI MHOOP-
MAIIMOHHBIX 1 KOMMYHUKAILIMOHHBIX TEXHOJIOT' M. 2022. Tom. 3. Is. 1.
Howmep 9. Ctp. 8-13 (na pycckom si3bike). DOI: 10.54309/1J1CT.2022.9.1.001.

Introduction

One of the main tasks of understanding video is reasoning human actions. There are
many applications, including human-robot interaction, behavior analysis, games and
entertainment. Recently, egocentric recognition, where the action is performed by the
first person, has received increasing attention (Dima Damen et al., 2020).

In this article, we will consider the application of this problem in the context of
driving a car, which is dominated by some difficulties, such as hand occlusion and
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frequent lighting changes. Driver tracking helps to prevent cases leading to traffic acci-
dents (Craye et al., 2015). On the other hand, this research could be a push towards user
interfaces where the driver controls vehicles with hand gestures (Boulos et al., 2011).

Several papers use object detection functions to improve egocentric recognition of
object interactions (Antoine Miech et al., 2020; Xiaohan Wang et al., 2020; Chao-Yuan
Wu et al., 2019; Fadime Sener et al., 2020). Other works include annotations (Yi Zhu,
Xinyu Li et al., 2020) or spatiotemporal attention (Swathikiran Sudhakaran et al., 2019)
to localize the interacting object to facilitate action recognition.

In this paper, we will show a model of hand and steering wheel recognition and
tracking in a driving context.

Materials and methods

This section summarizes and explores the existing work on this topic. The review is
considered in the context of assessing the position of hands and objects and recognizing
interaction.

For hand tracking, we use the MediaPipe (1) hand landmark detection model. The
determination of the object position in the frame occurs according to the Faster R-CNN
architecture, the result of which is the bounding frame of the steering wheel (2). The
next step is to recognize the steering wheel (3) according to the 3-Spoke Steering Wheel
model (Figure 3). Then, the position of the hand relative to the location of the steering
wheel (4) is calculated.

Hand tracking, according to MediaPipe stands from palm detector and landmark
recognition. The figure 1 illustrates a detailed hand skeleton model with 21 key points
(Zhang et al., 2020).

8% ’ 2T 16 0. WRIST 11. MIDDLE_FINGER_DIP
Yy T U 1. THUMB_CMC 12. MIDDLE_FINGER_TIP
7 \ : 115 2. THUMB_MCP 13. RING_FINGER_MCP
6% "-"T fia 20 3 THUMBIP 14. RING_FINGER_PIP
— 19 4. THUMB_TIP 15. RING_FINGER_DIP
4 5% 9 5~ 5. INDEX_FINGER_MCP 16, RING_FINGER_TIP
3 \‘\ 17 6. INDEX_FINGER_PIP 17. PINKY_MCP
\ 7. INDEX_FINGER_DIP 18. PINKY_PIP
2 \ 8. INDEX_FINGER_TIP 19. PINKY_DIP
1. \ 9. MIDDLE_FINGER_MCP  20. PINKY_TIP
~~¥0 10. MIDDLE_FINGER_PIP

Figure 1 — «MediaPipe Hand landmarks»

The search for the presence of rudders, as already noted, comes from a
hypothesis built on the basis of the Fast R-CNN architecture.

softmax regressor

Rol
pooling

FC

Rol feature

i feature map Vector . ....pu
Figure 2 — «The Fast R-CNN Architecturey
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For this model, a pre-prepared dataset of steering wheel images is supplied:

1. Extracting a feature map of an image: c%%

2. A 3x3 convolutional layer is applied (padding is equal to one - the final
matrix does not change in size). Apparently, this step is used by the authors
to further increase the receptive field. where - cell (i,j) of the feature map
corresponds to a vector of dimension c.

3. Generation based on the received map of signs of hypotheses (Region
Proposal Network) - determination of approximate coordinates and the presence
of an object of steering wheel class;

4. Matching the coordinates of the hypotheses using Rol with the feature map
obtained in the first step;

5. Classification of hypotheses (already for the definition of a steering wheel
class) and additional refinement of coordinates (in fact, it may not be applied).

Recognition of individual parts of the steering wheel occurs by finding the
grip area, left/right/bottom joint and middle part.

MIDDLE PART
LEFT JOINT
RIGHT JOINT
BOTTOM JOINT
GRIP AREA

BLONR O

Figure 3 — «The 3-Scoped Steering Wheel Modely»

At this stage, from the world coordinate system through a geometric homo-
graphy transformation, the steering wheel ellipse shape is projected into a circle.

Results and discussion

The system consists of an RGB camera to capture video frames, 3-Scoped
Steering Wheel (Figure 4). There were captured about ~200 times different video
frames from different angles to test accuracy and performance of the system.
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Figure 4 — «RGB images with the corresponding annotations of hand & steering wheel pose»

We benchmark the execution time of the developed method on an Nvidia
GTX 1080 GPU. The execution time of our complete model, which displays
both the skeleton of the hand and the location of the steering wheel, is on average
25ms.

As a result, the developed model works in real time on the GPU with a
frequency of more than 45 frames per second.

Each frame used a different angle of the shot to demonstrate the accuracy of
the model in edge cases, or when a hand or object overlaps each other.

Conclusion

This article presents a pipeline for recognizing the interaction of a hand and a
steering wheel. The model receives synchronous frames from the video stream.
First, the hand tracking module is launched on the palm landmark model. Then,
according to the developed model, the position of the steering wheel is estimated.
The proposed method is capable of detecting and locating the driver's hands in
real time.

There are rich opportunities for future work: for example, the analysis of
driver behavior. Finally, this method can be seen as an important step towards
innovative human-vehicle interaction systems where users can perform gestures
and interact with the car without having to physically manipulate the steering
wheel.
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Abstract. The article presents main methods for assessing the quality of cellular
communication services based on the collection and processing of statistical information
received from controllers and counters of base stations. Main formulas and characteristics
of the quality of the service provided by cellular operators are given, as well as the
efficiency and availability of the cellular network are described in detail and calculated.
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AnHOTamus. Makanaga HeEri3ri  CTaHIMSJIapAbIH ~ KOHTpoJUlepiiepi  MeH
€CEeNTeriTepiHeH allblHFaH CTAaTHCTHKANBIK aK[aparThl JKUHAyFa »KOHE OHJIeyre
HeTi3JleNTeH YsuTbl OaiilaHbIC KBhI3METTEpiHIH canachlH Oaranay[blH HeTi3ri oicrepi
KeNTipireH. ¥suibl OaiilaHbIC omepaTopiapbl YCHIHATBIH KbI3MET CanachiHbIH 0acThl
(dhopMmynanapbl MEH CUIIATTaMaIapbl KEJTIPIITeH, COHIal-aK YsUTbl OaliIaHbIC KETICIHIH
THIMIUTITT MEH KOIDKETIMAUIIT erKeU-TErKEIl CUIIaTTaaraH )KOHE €CEIITENINEH.

Tyiiin ce3mep: ysiibl OaiinaHbic, TpahuK, aDOHEHT, HHTEPHET, MOOUJIbII CTAHIIHS,
SMS-xabapnama, ceaHc, Kilipic YaKbITbI, €CENTETIIITEDP, KOHTPOJIEP
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AHHoTanms. B cratbe mpeacTaBieHbl OCHOBHBIE METO/IbI OIIEHKH KauecTBa YCIyT
COTOBOH CBS3M, OCHOBAaHHBIE Ha cOOope M 00paboTKe CTATHCTHYECKON HMH(OpPMAIHH,
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MOJTy4aeMOl C KOHTPOJUICPOB U CUETYMKOB OA30BBIX CTAHLMWU, NMPUBEICHBI IIaBHBIC
dbopMyabl W XapaKTEpPUCTHKHA KauecTBa MPEJOCTaBIsIEMOM YCIyTH COTOBBIMU
orepaTopamMH, a TarKke MNOAPOOHO OMHUCAaHBl M paccuuTaHbl SPPEKTHBHOCTD U
JOCTYIHOCTb CETU COTOBOM CBSA3U.

KiroueBble cioBa: coroBass cBs3b, Tpaduk, aOOHEHT, WHTEPHET, MOOHWIbHAS
cranuusi, SMS-coobuienue, ceane, BpeMsl 3aJIepKKH, CUSTUUKH, KOHTPOJLIED

Jast uutupoBanusi: E.A. Baxtusaposa, K. K. Onrenbaesa, K.M. Kapumosa, A.
Epnaukeisel. Onenka 3(¢eKTHBHOCTH ceTu coToBoi cBssu /MEXIYHAPOHbIN
YKYPHAJIMHOOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOI' VA,
2022. Tom. 3. Is. 1. Homep 9. Crp. 14-20 (ma pycckom s3bike). DOIL: 10.54309/
1JICT.2022.9.1.009.

Beenenne

CeTH COTOBOM CBSI3M CTPEMUTEIBHO MPOTPECCUPYIOT HA CETONHSIIHINA ACHb B MUDPE
n obmectBe. OHU TaKXKe YIPOCTHIN YKOHOMHUYECKHH BOIIPOC paclpeesieHus 4acToT
U TIOBTOPHOTO WX HCIOJIb30BAaHUS, Ul JIydlled MpomyckHoi crmocoOHoctH. Cama
CEeThb M CHCTEMa COTOBOW CBSI3M COCTOUT M COAEPKUT OYEHb MACIITAOHOE KOJIMYECTBO
KoH(UTypanuii ¥ QyHKIHH, YTO B CBOIO OYEPEAb COCTABIAIOT (PYHIAMEHT, Ha KOTOPOM
BCS CUCTEMA OIIEPUPYET.

Ho y Bcero uMeeTcst XOTb OIMH BECOMBIN (haKTOP, HACHTHPHULUUPYIOLUNHA POrpecc
CPEACTB M HACYIIHYIO MOTPEOHOCTh BO B3aMMOOOMEHE Pa3sHOro pojaa MH(OpMaIuu
MeXIy aOOHEHTaMHU U TMONb30BaTesIMHU. B mensx yroxaeHus 3anpocam aOOHEHTOB,
U MOCTOSHHOMY CIIPOCY Ha aKTyajbHbIE M CKOPOCTHBIE YCIIYTH, OINEPaTOpPhbl CBSA3H
TIIATENBHO CIEAAT 32 apaMeTpamu, (YHKIHOHAIOM JOCTYITHOCTH U 3()(DeKTUBHOCTHIO
CBOMX CETEH CBA3U.

MarepuaJjibl U METOAbI

Cmpyxmypa obopydosanus cucmem comogot ces3u. Ipu orpoMHOI KOHKYpEHIINHT Ha
PBIHKE CBSI3U, K&XKIBII COTOBBII OTIEpaTop cTapaeTcs MpeycreTh U 3apadoTaTh XOPOIIYIO
peryTanuio, 9To0bl MOTYYUTh HAMOONBUIYIO MPUOBLTE. J{JIs1 IOIHOTO YAOBIETBOPEHUS
KauecTBOM M 3(p(heKTUBHOCTBIO CeTH y aDOHEHTOB, Oreparopsl 00si3aHbl 24/7 cieauThb
3a CBOMM 00OPYIOBaHHEM M €r0 KOPPEKTHBIM (D)YHKIMOHUpOBaHUEM. Eciu ke TaHHbIe
ycIOBUSL HEe OyIyT BBINIONHEHBI, TO OMNEPaTop CBA3M B JIMLE KOMIAHUM He Oyaer
KOHKYpPEHTOCIIOCOOHBIM Ha pbiHKe. KoppekTHoe (QyHKUMOHMpOBaHHE O0OPYIOBAHHMS:
KOMMYTaTOpOB, KOHTPOJIJIEPOB, 0A30BBIX CTAHIHMH CYMTAETCS] BEPHBIM, HO TaKXKe HE
CTOMT 3a0bIBATh O JOCTYITHOCTH CETH H €€ 3PPEKTUBHOCTH.

Ecnu ocranoButbes Ha 6a3oBbix cranimax (bBC), To kaxnas bC moboro oneparopa
CBSI3H, OOCIY)XMBAaeT ONpPENEeIICHHOTO KoauuecTBO aboHeHToB. OHa paboTaeT B
HECKOJIbKUX TeXHONOrusx omHoBpemMeHHO (2G/3G/4G), W BemlaeT HECKOIbKUMHU
HecymuMu 1o 1,2,3 cexkropam. [l OLEHKH KaueCTBEHHBIX MOKa3aTelie HyKeH dTarl
MIPOBEPKHU BCEX UMEIOIINX apaMeTpoB ¢ 000pyI0BaHUs 0a30BbIX CTAHIIHH.

A Tarke Hy»KHO 3HaTh CTPYKTYPY U apXHTEKTYpy ceTeil coTOBOH CBsi3H. Benpb mo0ble
MOKAa3aTeN MOYKHO CHATh C 000OPYIOBaHHMS U allaparypbl MOABMKHBIX CUCTEM CBS3H.
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C BC cnuceiBaioTcs JAaHHBIE, KOTOpble TIO3Ke mponuchiBaloTcss Ha MSC
(KonTpoinep), a manee uepe3 cueruuku (Counters) mepenatorcss B OTaen kadectsa u
MOHHUTOPHHTA CETH, YTO MOKHO HAaOIIOaTh Ha pUCYHKE 1.
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Pucynok 1 — «Cmpykmypa 060py008aHus cucmem comogoll a3 ¢ CHemyuKamiLy

1.V xax ol 6a30BOM CTAaHIIMM UMEIOTCSI CUCTUYNKH, KOTOPBIE XpaHAT HHDOP-
MAaIlMOHHBIE JIaHHBIE O CepBHCE U paboTe TOW WIM MHON yCIyru B 0a3oBoi
CTaHIMH. A TaKKe XpaHsT U MepealoT Bce HHPOPMAIMK KacaTelIbHO aKTHBHBIX
a0OHEHTOB, KOJMYECTBA YCIEUIHBIX M HEYCIENIHBIX 3BOHKOB OT a0OHEHTOB
A 1o aboHeHTOB b, ¥ MpOIEHT KOMUYECTBA YCHEIIHbIX, MepelaHHbIX (haioB
(Baitnymnus, 2020; badkos, 2013: 432).

RAN — Ha camoMm zene siBnsieTcst cucTeMoil 6a3oBbIx cTannuii. Tepmua RAN gacto
WCTIOJIBb3yeTCs Uit 0003HAYCHUSI Pa3iHMYiii B TEXHOJOTHSX JIOCTYINAa K aDOHEHTCKON
CETHU 10 CPABHEHUIO C JIPYTUMHU CTaHJapTaMu COTOBOM CBSI3HU.

OmHuM #3 BaXHBIX M IMaBHeHImmMX oOs3aHHOCTEN ceth RAN 3akirouaercs
BO B3aWMOCBSI3U MEXIY CEThI0O W MOOWJIBHBIM TepMHHAIOM aboHeHTa. KadecTo
COCIMHCHUA, CKOPOCTH IEpE€aadyr IMaKECTOB, KPUTHUYCCKOC KOJIUYCCTBO a0OHEHTOB U
JPYTHE XapaKTEPUCTHKH 3aBUCST OT 3TOTO JIEMEHTa CETH.

VY coroBoro omneparopa HMMEETCS OTJieJl, OTBETCTBEHHBIH 3a CBOM DJIEMEHT B
CTPYKType 000py/IOBaHMs COTOBOM CBsI3H. 3a cucTeMy 0a30BbIX CTaHIMH, TO ecTh RAN
KakK TOBOPUJIOCH paHee, OTBEYACT OT/Ie] MOHHUTOPHHIA KaueCTBa CETH.

B otnene MoHMTOpHHTa KayecTBa CETH, 32 KaX/ble CYTKH CHUMAeTCsl HHPOpMAaIHs
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CO CUHCTUYMKOB, KOTOPLIC IMO3KE O6pa6aTLIBaIOTC$[ 10 OIPEACIICHHOMY Iropoay, rAc yxe
MOXXHO 6y,E[CT YBUACTH OTKJIIOHCHUS WKW JOCTYNHOCTH CCTH. HpI/IMep CBOAKH JaHHBIX
npeaoCTaBJICH B Ta6J'II/II_[C 1.

Ta6ﬂHHa 1 — «CBopka moka3aTesbHbIX METPUK JaHHBIX C 0a30BbIX CTaHIII/Iﬁ ropoJa 3a MeCiID»

L.Cell Ave- All sec-
’ ; VS.Cell. VS.Cell. rage tors in
L.Cell. Unavail. ) ) g 4G [3G
Date . Unavail Unavail PS\ wholenet- 2G CA
Avail.Dur(s) | Dur. . . . CA CA
Time(s) Time.Sys(s) | Drop work in
Summary(s)

rate(%) |one day
01.10.2021 | 127454100,00 | 41925,00 322928,00 | 103385,00 |[0,36 31113,00 99,97 199,98 |99,43
02.10.2021 | 127376475,00 | 18903840,00 | 131515,00 | 619707,00 | 0,45 38707,00 |87,08 | 100,00 |99,98
03.10.2021 | 123758583,00 | 86151,00 20550,00 |508248,00 |0,45 39165,00 [99,93 97,98 [99,98

04.10.2021 | 124483363,00 | 24957,00 0,00 238540,00 | 0,45 38811,00 [99,98 199,98 |99,02
05.10.2021 | 124633589,00 | 0,00 0,00 228630,00 | 0,46 39813,00 |100,00|99,43 |99,43
06.10.2021 | 125030286,00 | 4587,00 0,00 191380,00 |0,50 43122,00 |100,00]99,98 |99,98
07.10.2021 | 125122437,00 | 59850,00 0,00 242489,00 | 0,50 43554,00 99,95 199,02 |99,98
08.10.2021 | 125539449,00 | 130,00 0,00 181574,00 | 0,45 38923,00 |100,00|99,43 |99,43
09.10.2021 | 125600643,00 | 53635,00 0,00 1174349,00 | 0,45 38707,00 99,96 |99,98 |99,98

10.10.2021 | 125556213,00 | 21126010,00 | 176554,00 | 1466949,00 | 0,45 38811,00 |[85,60 |99,98 |[99,43
11.10.2021 | 127522800,00 | 154641,00 | 965960,00 | 172800,00 |0,31 26948,00 |99,88 |99,15 [99,98
12.10.2021 | 127371759,00 | 171615,00 | 264736,00 | 180423,00 |0,31 27147,00 99,87 |98.87 |97,98
13.10.2021 | 127333185,00 | 167005,00 1208871,00 | 209339,00 |0,31 27104,00 |99,87 |98,98 |99,98
14.10.2021 | 127359395,00 | 174570,00 | 211297,00 | 700869,00 | 0,50 42794,00 99,86 |99,43 |99,43
15.10.2021 | 125539449,00 | 177870,00 | 993718,00 | 892893,00 | 0,44 38439,00 [99,86 |99,25 |99,98
16.10.2021 | 125600643,00 | 199053,00 | 97171,00 | 1277721,00 | 0,46 39839,00 [99,84 |99,98 |99,98
17.10.2021 | 125625600,00 | 21722634,00 | 9115,00 1277296,00 | 0,45 39165,00 |85,26 |97,98 |99,98
18.10.2021 | 127333185,00 | 271037,00 | 0,00 350468,00 |0,31 27104,00 99,79 199,02 |99,02
19.10.2021 | 127359395,00 | 196411,00 377730,00 | 716686,00 | 0,50 42794,00 99,85 |99,43 |97,98
20.10.2021 | 127351830,00 | 76914,00 3190,00 447556,00 | 0,44 38439,00 [99,94 |99,25 |99,98
21.10.2021 | 124699024,00 | 333963,00 14195,00 |465871,00 |0,46 39839,00 |99,73 199,98 |99,43
22.10.2021 | 123758583,00 | 86151,00 20550,00 |508248,00 |0,45 39165,00 99,93 |97,98 |99,98

23.10.2021 | 124483363,00 | 24957,00 0,00 238540,00 | 0,45 38811,00 [99,98 ]99,98 |99,02
24.10.2021 | 124633589,00 | 0,00 0,00 228630,00 | 0,46 39813,00 |100,00|99,43 |99,43
25.10.2021 | 127376475,00 | 18903840,00 | 131515,00 | 619707,00 | 0,45 38707,00 |87,08 | 100,00 | 99,98
26.10.2021 | 125122437,00 | 59850,00 0,00 242489,00 | 0,50 43554,00 99,95 199,02 |99,98
27.10.2021 | 125539449,00 | 130,00 0,00 181574,00 | 0,45 38923,00 |100,00|99,43 |99,43
28.10.2021 | 125600643,00 | 53635,00 0,00 1174349,00 | 0,45 38707,00 |99,96 |99,98 |99,98

29.10.2021 | 127526270,00 | 19692791,00 | 303120,00 | 163823,00 | 0,50 43122,00 |86,62 |99,98 |100,00
30.10.2021 | 127451165,00 | 22772586,00 | 66268,00 | 2545274,00 | 0,50 43554,00 |84,84 |99,02 |100,00
31.10.2021 | 124633589,00 | 24957,00 0,00 818001,00 |0,42 36115,00 99,98 |99,98 |99,43

2. B 110001 chepe nmerotces kiroueBbie mokaszarenu 3pdekTuBHOCTH, Takue Kak KPI
(Key Performance Indicator). OHu CyIlleCTBEHHBI TIOCTABJICHHBIM IICJISIM KOMITAHUH, U
BCe JIaHHBIE MOXKHO HaOIIIoaTh B BUJe TpaukoB. B ciiyyae cdepbl TeneKoMMyHUKAITTH
KPI ucrionb3yrot 1151 HAOIIONEHNS U MTPOBEPKH KauecTBa ceTh u e€ qocTymHoctu. KPI
MOYKHO TIPOCMOTPETh W MPOCUYHUTATh C Kaxa0i HyxHON TexHomoruu cetn 2G/3G/4G
(FOpuyxk, 2010: 284).
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Pucynox 2 — «I paghux oocmynnocmu u sgpgpexkmusnocmu cemu 2G/3G/4G»

KitoueBsle mnokazarenu s¢dexruBHoctd (KPI) MOXKHO pa3menuTh MO0 HEKUM
XapaKTEePUCTHKaM, KOTOpble OHM CO00# mpencTaBisiioT. K HUM OTHOCSTCS: KauecTBO
cepBHUCa, XapaKTEPUCTUKU TEXHHYECKOTO M OOBIYHOTO OOCIYKXHMBaHUS, LEIOCTHOCTD,
JIOCTYITHOCTh, HaJie)kHOCTH (Setting Up Counters, 2021).

®opmyna pacuera KPI:

KPI = [LTE Setup Success Rate] =(( [L.RRC.ConnReq.Succ.Emc] + [L.RRC.
ConnReq.Succ.HighPri] + [L.RRC.ConnReq.Succ.MoData] + [L.RRC.ConnReq.Succ.
Mt] )/( [L.RRC.ConnReq.Msg.disc.FlowCtrl] + [L.RRC.ConnReq.Att.Emc] + [L.RRC.
ConnReq.Att. HighPri] + [L.RRC.ConnReq.Att. MoData] + [L.RRC.ConnReq.Att.Mt]
D *([L.E-RAB.SuccEst] / [L.E-RAB.AttEst] )*{100} (D

Pacuer nocrymuoctu cetn 2G/3G/4G no dpopmyie CA:

[CA] = ([L.Cell. Avail. Dur]/([L.Cell. Avail. Dur] + [L.Cell. Unavail.Dur.
Summary]))*{100} 2)

9980

AN/
NN —

3G cell avadability, % s larget CA e 3G CA, without planned %

Pucynok 3 — «Ipagux docmynnocmu cemuy
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Takum 00pa3zoM UCXO/s1 OT JAHHBIX CO CYETYNKOB, KOTOPBIE IEPEHECEHBI Ha TPa(HKH,
MBI [TOJTy4aeM JAOCTYIMHOCTh U d(PPEKTUBHOCTH CETH 3a MecsI. UTo U MoKa3bIBaeT HaM
Kak padoTaeT CeTh U TEXHOJIOTUH COTOBOM cBsi3u. [10 rpaduky Ha pucyHKe 3, n300pakeHa
JOCTYITHOCTb CETU. Y Ka)J0ro COTOBOTO OIlepaTopa MMEETCs JAOIMYCTUMOE, a TOUHEe
MUHUMAaJIbHOE 3HaueHUE KaueCTBa CBSA3U. B OONBIIMHCTBE CiIy4aeB 3TO IPUMEPHOE 3Ha-
yenue B 93-94 %. Ecnu ke nokazarenu OyayT MEHbIIE JOITyCTUMOTO 3HAUCHHS B CyM-
Me 3a OIpPE/CIICHHBIN TIePUOJ, HA TOW WIIH e WHOW MECTHOCTH o0ciyxuBaemoit bC,
Oy/1yT TIPOBEACHBI ONTHMHU3AIMOHHBIE PA0OTHI JUIsl YAYUILIEHNS Ka9eCTBa CUTHAJIA CETH.

3akaouenue

[lompiTOXKMBas TTPOBEACHHYIO padoTy, OBUIM M3Y4YeHBI OCHOBHBIE METOABI OIICHKH
Ka4ecTBa yCIYyT COTOBOW CBSI3M, OCHOBaHHBIE Ha COOpe W 00pabOTKe CTaTUCTHYECKON
nHPOPMAIIH, OTY4aeMOH C KOHTPOJUIEPOB M CYETYMKOB 0a30BBIX cTaHIMKA. by pac-
CUUTaHBI POPMYIBI  XapaKTEPUCTUKU KAa4yeCTBa MPEAOCTABISEMON YCIyTH COTOBBIMU
orepaTopamu, a Takke MOAPOOHO omucaHbl 3P(EKTUBHOCTh U JOCTYIMHOCTH CETH
COTOBOM CBSI3U.

C HBIHEUIHEH CKOPOCTBIO 3BOJIIOIMU TEXHOJIOTH, BO3MOXHO, YTO YK€ B TEUCHUE
IISTH JIET COTOBBIE CETH BBIUAYT Ha O0Jiee BEICOKUN ypOBeHb. KauecTBEeHHbIE CEpBUCHBIE
YCIYTH, MPeNOCTaBIsIeMble OlleparopaMy CBS3H B OyIylleM, CMOTYT NMPHUHOCHTH MM
OCHOBATENbHBINA 10X0[A. M OCHOBBIBasICH Ha MPUOBIIHM, KaXKIbIH COTOBBIH OMeEpaTop
Oy/ieT ctapaThbCesi IPEIOCTABISITh KAaYeCTBEHHBIE YCIYTH CBSI3U CBOMM a0OHEHTaM.
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Beenenne

OCHOBHBIE XapaKTEpPUCTHKH MapaMeTpoB kaHanoB cetn LTE nmpencrasmusiror coboii
ciryqaiinble rmporeccsl. OHako, MHOTHE U3 IPOIIECCOB MOXKHO CUUTATh IPTOANYECKUMH,
YTO TO3BOJIAET TPUMEHSATh MaTeMaTHYECKHH amnmapar TEOpHUH BEpPOSTHOCTEH s
CIIy4allHBIX BeNIWYMH. B 3TOM cilydae OKa3bIBaeTCs BO3MOXHBIM OOOWTHCH JABYMS
OCHOBHBIMH OIICHKAMH: BBIOOPOYHBIM CpPEJIHUM M M BHIOOPOYHON amcriepcuen 2.
LTE, ocnoBannas Ha MHOromepHoM ¢unbrpe Kanmana-berocu. [lannas npouenypa B
OTJIMYME OT CYIIECTBYIOUIEH Mpoleayphl, ucnosibdyemoid B LTE, mo3BoiseT oneHrnBarhb
HE CpelHHe 3HAYEeHHs IapaMeTpOB KaHAJOB, a TPOM3BOAUT OLIEHKY B peaJbHOM
MaciTade BpeMEeHH 1 TI03BOJISIET YUUTHIBATh CTATUCTUYECKYIO CBSI3b MEYKITY CMEKHBIMH
KaHajaMmu. JlaHHBIM pe3ynbTaT JacT BO3MOXHOCTh COKPAaTHTh BpeMs OIEHMBAHUSA U
MTOBBICUTH Ka4€CTBO OLIEHKH.

[Monmy4yaemble BBIOOpPOYHBIE OIIGHKM CTAaTUCTUYECKHX MapaMeTpoB MOTYT Jaliee
WCIIONIB30BAThCS JUIS 3a/ad  YIpaBlIeHUs W TPUHATHS pemeHuil. OpHako, ais
ABTOMAaTHYECKHX CHCTEM BBIOOPOYHBIE OIIEHKH HE OY€Hb YAOOHBI M3-3a TOTO, YTO JUIS
ee MoNy4YeHUs] HeoOXOANMO 3aTPaTUTh ONpe/ieieHHbIH nHTepBas Bpemenu T =kAt. Dto
MIPUBOAMT K JIOTIOJTHUTENBHBIM 3ajiepKKaM. YMEHBIIIeHHe e HHTepBasia T mpusener
K TIOTE€pPEe TOYHOCTH OLIEHKH, MOCKOJIBKY 3TH OLEHKH TpeOyroT OONbIIOro 00beM
BBIOOPOUYHBIX AAHHBIX N U CTPOTO BBITIOJIHSIOTCS JIMIIb HA 00. bojiee KOHCTPYKTUBHBIM
TUTIOM OLIEHOK SABJISIOTCS PEKYypCUBHBIE MPOIEAYpPHhl OLIEHUBAHHS, KOTOpBIE HalOT
TEKYIIYI0 OLIEHKY Tpotieccy h(t) , a MpH OILIEHKE CITy4ailHOM BETMYMHBI pEKYppPEHTHAS
MPOLEAYPA ACUMIITOTUYECKN CTPEMUTCA K UICTUHHOMY 3HaYeHu10. Paccmorpum
0osee moapoOHO PEKYPCUBHBIE METOIBI OIIEHKH.

MarepuaJbl 1 METObI

Jiis onieHku citydaiiHbIx nporieccoB Kanmmanom u berocu paspaboTrana 0CTaToqHO
s peKTrBHAs ONTHMaJbHAs B TayCCOBOM M JIMHEHHOM IPUONIKEHHUSX TPOLEaypa,
noJTy4MBIIas Ha3BaHKe «puisTpa Kanmvana-brrocny». B ocHOBe 3T0# mpolieypbl JeKUT
MaTeMaTHuecKas MOJENb B BHUJE YPaBHEHHUS COCTOSHUS, U YpaBHEHUS HaONIOACHHUS.
Cama sxe niporieypa oreHku h(k) “p

Ay = F ik =1+ K() Ly (k) — H - F - =k =1)], (1)

rne K(k) — marpuma, obecrieunBaromas yCTOMYNBOCTh M ONTUMAIBHYIO CKOPOCTh
CXOJMMOCTH JITOPUTMA K YCTAaHOBHUBIIEMYCSI COCTOSIHUIO. OHA OnpeeisieT OCHOBHYIO
cnerduky cxoqumocty anroputma (Tarsau u Tip., 2018). Jlannas marpuna B uisTpe
Kanmana-bplocu moaiieXuT peKypcHBHOMY BBIYHCICHHIO Ha Ka)KJOM IIare COrIacHO
aJITOPUTMY:

K(k+1)=P(k)H'N;", 2)

Ha pucynke 1 mpencraBieHa cTpyKTypHas cxema anropurMa oueHku (1). Panee
METOJ CIIydaliHbIX IMpoieccoB Obul mccienoBan B padore 0.1O. Komsnenko, A.M.
Ananu. Ho ero MoKHO MPUMEHUTH JUIsl SHEPTETUYECKUX ITapaMeTpPOB KaHaJja.
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Ha6nronenue

Oo6noBnsIOIIMIT

IR Texymasn
y(k=1) fponece oleHKa
oyl K(k) | =K ™ » 2
. &‘ lj L7 L/ X )k (k)
) Koppexuus
A
3azepiKKka Ha
OJIHH TAKT
Ipesnckasanne I?(k 1)
[Mpeaeymas
H |¢ F = OLIEHKa

Pucynox 1 — «Cmpyxkmypnas cxema ouckpemmnozo aneopumma oyenxku unrvmpa Kaimana-bviocuy

[TapameTps! KaHAIOB B 00ILEM CITydae MPEACTABIAIOT cOO0H CiydaiiHble POLECCHI.
W ouenuBarh mapamerpsl LejecooOpa3Hee HE Ha OCHOBAHUM CPEOHMX 3HAUYCHHMH, a
OLIEHMBAaTh MTHOBEHHBIC 3HaueHHs mpouecca. s OLEHKM MIHOBEHHBIX 3HAUYCHHUN
OCIILI pa3paborana asymepnas npouenypa Kanvana-beiocu (HoBukos, 2012: 62—
64). 3amaya aHanM3a npeanonaraeT HaJlnurue MOAEIH HaOMIOAeHN S, MOAEIH IPOLEyPhI
OLIEHKH W MOJEJIM TMpoLenypbl oOpaOOTKU pe3ynbraTtoB aHanusa. [lanHele mMoxenu
[IOKa3aHbl HA PUCYHKE 2.

3 Moness naGmonenns h(k) Mogenb oueHkH | Monens

3 00paboTku

- ( + | O6padorka | |
' k) @opmupyo —>| BuGopoy-
3 Texepa- ; i — HBIX

| Top BI'TIT pustp - 3HAYEHMI
: > Cylk) | ownrp h(k)

! Kanmana-

i v Briock

' Ienepa- |/ (k) N

{ | Top BIII

Pucynox 2 — «CmpykmypHas cxema MAuUHHO20 9KCHEPUMEHMA»

s yOenuTensHOCTH B TOM, 4TO, Tony4aeMble oneHku h(k)"p ajnexBaTHO 0TOO-
pakaloTcs B pe3yJbTare PeKypPCHUBHBIX MPOLENYp, MOJYYUM METOJ aHaju3a BbIOO-
POYHOrO MaccuBa, B KOTOPOM COOTBETCTBYIOIIME CTATUCTHKH CPaBHUBAIOTCS C pac-
4eTHbIMHU. JIJisi 9TOrO B pe3yibraTe CpaBHEHMs TMOJNyueHHOH omeHku mpouecca h(k)
"p u chopmupoBaHHOTO Tponecca h (k) — momydyaeM BBHIOOPOYHBIC AllOCTEPUOPHBIC
3HaueHus aucnepcun omuoOku oueHku P(k). Ha ocnoBe onenok h(k)"p BBIOOpOUHBIX
3HaueHui mpouecca h (k) —, popmupyercs maccus omm6ok oueHku () () ™ err(k) h
k h k—>— = —p. PaznocTs err(k)— ucnonbssyercs A NOMydYeHHsS BHIOOPOYHOH amoc-
TEpUOPHO# aucniepcun ommoku oreHku 2. ==nkPerrk 1-12 (n-1) (), rae n - 06bem
BbIOOpPKH (Ananu, 2015).
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B cBsa3u ¢ Tem, uro HaAONIOACHHS TPOM3BOMATCS Ha (POHE IIYMOB HAOIIONCHUS
HEOOXOAMMO TPOBEJCHUE aHaIM3a KaueCTBa OLICHOK B 3aBUCHMOCTH OT OTHOIICHUS
MOIIHOCTH MU3MEPSeMOro nporiecca Prip ot momrHocTH itymoB HaOmonerus P (Ananmy,
2014):

q=1o-1g(})'—m}. 3)
L,

Anamm3 kadectBa monydaemMbix oneHok OCIIII mpoBeneH ¢ MOMOUIBIO
OTHOCHUTEIFHON aroCTepUOPHON IucHepcuu omuOKku oneHkd Pnp P B ycnoBumsx
yCTaHOBUBIIETOCS pekuMa QUIIbTpa, Korma k — o0 a OTHOCHUTENbHAS alocTepuopHast
JUCTIEpCHUsS] OLIMOKHM OIEHKH CTaHOBUTCSA MOCTOSHHOH. llocTpoeHsl 3aBUCHMMOCTH
OTHOCHUTEILHOH alloCTePUOPHOM AUCTIEPCHH OIIIMOKH OIIEHKH OT B KaHAJIE HAOIIOCHNUST
NpU 3HAUEHHSX WHTEpBaja Koppesinud kop T = 1 4uro xapakTepHO st OBICTPBIX
n3MeHeHnH kaHana u kop t = 20, 94To XapakTepHO AJIsl MeJICHHBIX U3MEHEHUH KaHaa.
Ha pucynke 3 mpejicraBieHbl JaHHbIE 3aBUCUMOCTH. HWKHSAS KpHBasi COOTBETCTBYET
aroCTePUOPHON JIUCTIEPCHH TIPH WHTEpBalie Koppesrsiiuu kop T = 20, a BepxHsis KpuBas
-mpukopt =1

0.32 T ¥ ¥ 13 F T

P/Pnp
(=]
[
»N
T
|

0.4 [— -\- L 1 ! | —
: I

2 4 6 8 10 12 14 16 1B 20
g9.AB
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Pucynox 3 — «3asucumocms omHocumenbHol anocmepuopHol OUCnepcuL OuUOKU OYeHKU O g»

W3 nomydeHHBIX TpaHKOB Ha PUCYHKE 3 BWIHO, YTO 3HAYCHHS OTHOCHUTEIHHOM
aroCTePUOPHOM JUCTICPCUH OITUOKH OIIEHKH OOJTbIIIE IPU MEHBIIIEM 3HAYCHU U HHTEpBaJIa
Koppessinun (TIpu OBICTPBIX M3MEHEHUsIX KaHana). Tak ke W3 MOoNyYeHHBIX TpadukoB
MOYXXHO CZeJIaTh BBIBOJI O TOM, YTO TpU Maybix 3HaueHusx q =0 ab oTrHocuTenbHas
aroCTepHOpHAsT JTUCIIEPCUU OIMUOKH OLEHKH SIBJISETCS JOCTATOYHO OOJBIIOH H
cocrasisieT 0,3 st ObICTPBIX M3MEHEHNH napameTpoB kaHana u 0,217 it MeJIeHHBIX
n3MeHeHui. [lpu yBenuueHnn  OTHOCHUTENbHAS arloCTePHOpPHAs TUCTIEPCHUU OIUOKH
OILIEHKM BHauaje pe3Ko CHMUKAETCS, 3aTeM CHIDKEHHUE 3aMeJUIsIeTCs, U PU TOCTIKEHUH
q = OTHOCHTEJIbHAS arl0CTEPUOPHAS IUCTIEPCHU OLIMOKH OIIEHKH SIBIISIETCS IOCTATOUHO
Oonbmioit u cocrapnser 0,3 ans ObICTPHIX M3MEHEHHH mapameTpoB kKaHaia u 0,217
JUIE MEIUICHHBIX HM3MeHeHWH. [Ipu yBenn4eHuW ¢ OTHOCHUTENbHas anocTepuopHas
JMCTIEPCUH OLTMOKHU OIIEHKH BHaYaJe pe3K0 CHUXKAETCS, 3aTEM CHIDKCHUE 3aMeJUIsSIeTCs,
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U TIPpHU JTOCTHKEHUM ( = Ib MpakTU4YecKu OTHOCHUTENbHAS allOCTEPUOPHAS TUCTICPCUH
OIIMOKH OLIEHKH HE U3MEHSETCS.

3akaouenue

[IpakTryeckoe NTPUMEHEHHE MHOTOMEPHOM PEKypPCHUBHOM MPOIEAYPHl OICHKU
Kanmana-botocu B OoTIHMYME OT TPaAUIMOHHBIX OJHOMEPHBIX OILICHOK, U OIICHOK,
OCHOBaHHBIX Ha BBIOOPOYHBIX CTAaTHCTUKAX, IMO3BOJISICT IOJIyYaTh OOJIee TOYHBIC
Ppe3yIbTaThl U CHHTE3UPOBATh YITPABIISIOIICE BO3ICHCTBHE PeKUMa (PYHKIIMOHUPOBAHUS
B peajbHOM MacIliTade BpeMeHU. AHaIN3 MHOTOMEpHO# npotieypsl Kaimana-brrocu ¢
Y4eTOM CTaTUCTHUYECKOU CBSI3U JIACT BHIMTPHIII 10 TOYHOCTH OIICHUBAHUS OOJIbIIIE, YeM
B 10 pa3 v 3TOT BBIUTPHIII YBEIHYUBACTCS C YBEITUUCHUEM OTHOIICHUS CUTHAJ/IIIYM.
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Abstract. This article discusses the development the process of automatically sending
notifications to students and parents in the organization of education on the example
of "IITU" JSC. Notification mails include such functions as: sending notifications to
students and parents about the beginning of attestation weeks and sessions, notifications
about failing attestation tests or exams, notifications about retakes of subjects in
summer. During the study, a process map and "AS IS" and "TO BE" BPMN
notation models were developed.
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AnHoramus. byn makanama «MYUT» AK yHuBepcUTETIHIH MbICAlIbIHIA OlTiM
Oepy YWBIMBIHIAFBl CTYICHTTEp MEH ara-aHajapra aBTOMAaTThl TypAe xalapiama
xi0epy mpolieci KapacThIpbUIabl XKOHE d3ipieHeni. Xabapinama xidepysep keiecigen
(byHKIMsIIApapl  OUTmipeni: OKyIIbUIAp MEH aTa-aHalapFa MaHbBI3Ibl anTalap/IbIH
Oacranysl jKOHE CecCHsUIapIbIH OacTairysl Typaibl xabapiamanap kidepy, Ke3eHIIK
CBIHAKTAP/IbI HEMece eMTHXaHJap/bl COTCI3 TalChIpy Typalibl xabapiamanap, *asja
MOH/1 KaliTa Talchlpy HEMece KaiTa pasprnay Typajibl Xxabapiamanap. 3eprrey
OapbIChIHIAa TEXHOJOTHSIBIK KapTa skoHe BPMN «AS IS» xone «TO BE» Genriney
yJIrizepi o3ipaeHmi.
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AHHOTauus. B maHHO# craThe paccMOTpeHa W paszpaboTaHa TPOIECC aBTOMa-
TUYECKOW PACCBUIKM ONOBEIICHWH CTYISHTaM | pOJUTEISIM B OpraHU3aluu
oOpa3oBanuss Ha npumepe yHuBepcutera AO «MYUT». Ilox pacceuikamu
OTIOBELICHUH TOApa3yMeBalOTCd Takue (YyHKOMM, Kak: OTHpaBKa OIOBELICHUN
CTYIlEHTaM W PpOJWUTENSIM O Hayajle pyOeXHBIX HeAedh M O Hadaje CeccHil,
OTIOBENICHHsI O HEyHayHOW cjaade pyOekHBIX KOHTPOJIBHBIX WM DK3aMEHOB,
OTIOBEIICHHS O Tepecaadax Wik o mepeoOydeHue mpeaMera B JieTHee Bpems. B xome
n3ydeHus Obliia pa3paboTaHa KapTa mporeccoB U Moaenu Hotaruun BPMN «AS IS» u
«TO BE»
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Notation, «AS IS», «TO BE», QyHkuus ornosemienuii, 6a3a JaHHBIX
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Beenenne

OnHONl M3 BaKHEWINMX 3a/ad, CTOSAIIMX IEpe] By30M HAa COBPEMEHHOM JTare
pa3BUTHS, CTAaHOBHUTCS O(QQEKTHBHAS OpraHW3alMs IPOIECCOB  YIPABICHUSI.
[IInpokre BO3MOKHOCTH JUIsl PELIEHHs 3TOW 3alaud MPeJOCTABIAIOT COBPEMEHHbBIE
nHQOPMAIIMOHHBIE ~ TEXHOJNIOTHH. M3  BaXHEHIMMX  yCIOBHUH  yCICIIHOTO
(yHKIMOHMpOBaHUs JIOO0OTO By3a sBisieTcs 3PQEeKTUBHBIN 0OMeH WHpOpManuen
MeXIy Mozpa3feleHusAMH. B HacTosmee BpeMs, HECMOTPs Ha JOCTAaTOYHO XOPOIIYIO
YKOMIUIEKTOBAHHOCTh ~ KOMITBIOTEpaMH  OOJBIIMHCTBA  J€KAaHATOB,  IPOIECCHI
HHPOPMALIIOHHOTO 0OMEHA BO MHOTHX By3aX HE ONTHMAaJIbHBIC.

PaGoTHuKamM AeKaHATOB TPUXOAMTCA BBITIOJMHATH OTPOMHBIM O0BEM PYTHHHOMN
paboThI MO y4eTy BO3PACTAIOIIET0 KOHTUHIEHTA CTYICHTOB, 00ECIIEUEHUIO Y4eOHOTO
mponecca, MHPEAOCTaBICHHI0O MH(GOPMALUMK B pas3JIMuHble MOApPA3ACICHUS By3a
MIaHOBO-(DMHAHCOBBIN OTJIEIN, OTAEN KaJpoB, MPHUEMHYIO KoMmuccuio U jap. [Ipuyem
BCIO HH(OPMALHIO HEOOXOAMMO MPEACTABIATH B PA3IMUHBIX (hopMaTax, Tak Kak 4acTo
BO MHOTHX By3aX JICHCTBYIOT pa3Hble MH()OPMAIIMOHHBIE CHUCTEMBL. JTO HEYJOOHO,
[IOTOMY YTO NPHUXOAUTCS BHOCUTH M3MEHEHHUS Cpa3y B JIB€ WIH TPH CHUCTEMBI, MpPHU
3TOM BO3PACTaeT BEPOSTHOCTH JOIYLIEHUS OLIMOOK, YTO IPUBOAUT K HEKOPPEKTHOM
JIeSITEeIbHOCTH HE TOJIBKO JEKaHaTa, HO M B3aUMOJICHCTBYIOIIMX C HHUM OT/IEJOB.
CrenoBarenbHO MNpaBWIbHAS ONTUMM3aUMs pPabOThl 00pa30BaTEILHONW CHUCTEMBI
MpHUBEJET K YIYYIIEHUIO KadyecTBa MOJTOTOBKM OyIyIIMX CHEIMaTUCTOB M KauecTBa
00pa30BaHus BBICILIETO y4eOHOTO 3aBEJCHUSI.

B nacrosiiee BpeMsi B AekaHare Takue (hakTopbl Kak UHGOPMUPOBAHUE CTYICHTOB
0 Havasie pyOeKHBIX KOHTPOJIbHBIX, CECCHH, TaK K€ OMOBEIICHUE O Mepecaadax Win He
JIOITyCKa K 9K3aMEHy He aBTOMaTH3UpPOBaHbI B TOJIHON Mepe. Hammpumep, B citydae ecin
CTYJEHT OJIHOBPEMEHHO COBMEIIAeT yuely ¢ paboToi 1 MeCTaMH MPOITYCKaeT 3aHATHS
(HM3Kas MOCENIaeMOCTh YTO BIUMSIET Ha JOMYCK K 9K3aMEHY) WM He HHPOPMHUPOBaH
0 Haudaje pyOeKHBIX KOHTPOJIbHBIX WM CECCHil, pabOTHUKAM JieKaHaTa MPUXOIUTHCS
WCKaTh KOHTAKTHBIC JaHHBIE CTYIEHTA, 3aT€M COOOIINTH KypaTopy YTOOBI OH SBHJICS
B JeKaHaT. Bropoil mpuMmep, €clii CTYyAEHT HE IMPOIIEN 3K3aMEHBI 110 HECKOIbKHUM
IpeaMeTaM, B UTOr€ OH Ha IpaHU OT OTUMCIIEHHS. A Tpolecc BBI30Ba pojuTeneit
CTy[I€HTa 3aHMMaeT BpeMs, TaK KaK MPUXOJUTCS HCKaTh MX KOHTAKTHBIE JIaHHBIE,
BBIUTH C HUMU Ha CBSI3b, MHOOPMHUPOBATH UX. Takoi MpoIecc MPpOUCXOIUT SKESTHEBHO
C MHOTOYHCJICHHBIM KOJIMYECTBOM CTYIEHTOB M TpeOyeT OONIBIINX BPEMEHHBIX 3aTpar.
Ha npumepe onucaHHBIX BbIIIE TaKHE MPOLECCH ¢ MH()OPMUPOBAHUEM CTYICHTOB U
HX poJUTeNel MPOUCXOAUT BPYUHYIO, HA MOMCKM KOHTAKTHBIX JIAHHBIX U ONOBEIIEHNE
YXOIUT OOJIBIIOE KOJIMYECTBO BpeMeHH. CucTeMa OTHpPaBKU PACCHUIKM OMOBEILCHHS
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MO3BOJIUT aBTOMAaTU3UPOBATH JAHHBIE MPOLECCHl U OyAeT TeHepUpOBaTh NaHHBIC U3
0a3bl JaHHBIX AJIS1 PACCBUIKH, cpasy IIOCIE 3a4MCIICHHUS CTYIEHTa B yHHBepcuTeT. s
Ka)XJI0W PacChUIKH I10 TOTOBOMY IIA0JIOHY CHCTEMa aBTOMAaTHIECKHU Oy/IeT TeHEpHPOBaTh
1 OTHIPABIATH YBEJOMIICHHS CTYACHTaM.

MarepuaJibl 1 METOBI

Ananuz cywecmeyowux ananoeos. lpu n3ydyeHUn AaHHOW NPEIMETHOH o0nacTH,
ObUIN U3Y4EHBI KaK OT€UECTBEHHBIE, TAK 1 3apyOeKHbIE CUCTEMBI 110 TPOOJIEME CUCTEMBI
ABTOMATUYECKOW pacchUIKH. BbUIM HalWJeHbl B OCHOBHOM 3apyOeKHBIE CHCTEMBI
OIIOBELICHUH Ul POOUTENEH B LIKOJAX JJIsl KOHTPOJIS YCIIEBAEMOCTH ACTEH, a Takxke
CHCTEMBI OMOBEIICHHUH O MPUXOJIC WIIM HE PUXOE MIKOJIbHUKA B IITKOITY.

K mpumepy, as1st KOHTpoJIst 00yUyeHHs MIKOJIBHUKOB cyliecTByeT cuctema NetSchool
IIPEACTaBICHHbIII Ha poccuiickoM pblHKe. C IOMOLIBIO CEpPBHCA POAUTEIM MOTYT
nojay4aTb WHGPOpMaAHi0 00 YCIEeBaeMOCTH M TOCEIIaeMOCTH CBOEro pebOeHka, o
POANUTENBCKUX COOPaHUSIX, KIACCHBIX MEPONPUATHH, NOE3JKaX WIX OTMEHE 3aHITUU
yepe3 cMC pacchUIKy. s TOro 4tro0 Moiy4aTh BCE BBIIIETIEPEUHCIICHHBIC YCIYTH
POAUTEIB TOJDKEH 3apETUCTPUPOBATHCS B CHCTEME.

B nanHo# cuctemMe 4TOOBI MOMYIUTh KaKyIO-THOO HH(POPMAITUIO POIUTEITIO HYKHO
OTHPABUTH 3alpOC MO CMC Ha OMNpEeAeTICHHbIE KOpOTKHWEe HoMepa. Hampumep, 4ToObI
[OJY4YHUTh JaHHbIE 00 OLIEHKAaX Ha ONPEAEICHHYIO JaTy, Hy>KHO OTIIPaBUTb CMC Ha
KOpOTKHi HOMep 5253 u cnoBo dnevnik u narer B popmare JJ.MM.ITTT. B oteer
MPUXOOUT CMC ¢ MHpoOpManueld o0 ycrneBaeMOCTH peOeHka: ums, paMmins, nara u
OLICHKH TIO MpeMeTaM 3a 3Ty Jnary. Tarxke JUIsl MOMyYeHHUs] IPUMEPHBIX HHPOPMAIHN
KaXIplld pa3 pOAMTENh OTIPABISIET CMC 3allpoC B Pa3HBIMU  ONpPEICIICHHBIMH
(dhopmaramMn Ha KOpPOTKHH HOMep. HemocTarku cHCTEMBI B TOM, YTO IS POIUTENCH
9TO HEyAOOHO MOMHHUTH BCE 3TH KOPOTKHE HOMepa U (opmart 3amnpoca. Tak ke gaHHas
cUcTeMa IIaTHas, CTOMMOCTh IPU IMOANKUCKE aBTOMAaTHYECKH CIIMCBIBACTCS CO CUETa
MOOMIIEHOTO orepartopa. [Tomucka opopmIsieTcst Ha 1Ba MecsIa BIIEpe]] U BKIIIOYACT B
cebs He Oonee 60 cMC pPacChUIOK.

Crenyromas u3ydaemas cucreMa npaxtukyercs: B Kasaxcrane B IIkoje-rUMHa3uu
Ne 3. Cucrema omoBeUIeHUS] POIUTENCH SBISETCS MOJACUCTEMOH OCHOBHOW CHCTEMBI
E-learning. @yHknms cMc — pacCchUIKM poauTeneil Obiia goctymHa B 2013-2014
roxny. Pogurenn Moryt moanucarbcsi Ha OecIiaTHbIC YBEJOMIICHHS 11O AIIEKTPOHHOM
MOYTE WM IJIaTHBIE CMC- cooOmieHus Ha HoMmep. lIpu momomy cepBHca POTUTEIH
MOTYT TIOJY4UTh MH(pOpMANnio 00 eXeHeNeNbHBIX OICHKaX, HA3HAYCHNUHU JOMAIIHUX
3aJaHnu, MPOIyCKaxX WM ono3gaHuu. [is 3aBeieHus yUeTHOH 3allMCH U TONTyYeHHS
JOCTyIIa K CUCTEME POIUTEII0 HEOOXOAUMO 3aIl0IHUTh Ta0IMIly U IIepeJaTh KIACCHOMY
PYKOBOJHTEINIO KOTOpasi BHECET JaHHble ponuTesei ¢ 0a3zy naHHbIX e-learning. [Tocne
9TOTO POJMUTENb ABTOMATHUECKN CTAHOBUTCS I10JIb30BATENIEM CHCTEMBI. J{JIst HosmyueHus
YCIYT CMC-PAcChUIKH HY)KHO BBITIONHUTH PSAJI HACTPOEK B CHCTEME 3aifJisl MOJ| CBOIO
YUETHYIO 3amuch. B ciydae BbIOOpa MJIaTHOrO THNA YBEJOMJICHHHM CMC-PAaCCBUIKH
HYXXHO OTIpPaBUTh cooOmeHne ¢ TekctoM EL- Ha ompeneneHHble KOPOTKHE HOMEpaA.
CTOUMOCTh YCIYTH B 3aBUCHUMOCTH OT makera B mpezene ot 30 g0 100 coobieHun
npuxonutcs ot 449 no 1499 tenre.
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BelenepeyriciieHHbIE PUMEPBI 10 (YHKIIMOHATY HUKAK HE COBMATAIOT C
OTMMCHIBAIOIIEH CHUCTEMOM, TaK KaK OHHM HCIOJB3YIOTCS B IIKOJAaX TOJBKO ISt
poauTeneii. A TakXKe OHH SBJSIOTCS JOMOJTHUTEILHON (GYHKIHEH B OMpeneIeHHON
CHCTEMEe BKJIFOYAOIIHE U APYTHE BHU/IBI JESTCIBHOCTH IIKONbL. JJIst ONydeHus ycimyr
POAUTENAM TPUXOAUTHCS HE Masio MOTPYAUTHCS: 3aiTH B CHCTEMY, HACTPAUBATEL HITH
MUCATh pa3HbIe 3aMPOCHI TIPHU MOJYYSHUH TOW WK MHOW WH(OpMAIIHH.

OO0cysxkaeHue U pe3yabTaTbl

A. Kapma npoyeccog

Kapra mporeccoB «OTnpaBka CMC — PacChUTKH» - BKIIIOYAeT B CeOs MPOIECCHI
yIpaBieHHs, OCHOBHBIE MPOIIECCHI, BCIIOMOTATEIbHBIC MPOIECCHI, @ TAKXKe KINCHTA U
npejiaraeMple MpoayKThl. IMEHHO OCHOBHBIE OM3HEC-TIPOLIECCHI M CO3AI0T IIECHHOCTD
MPOIYKTA:

* cOop uHpopmanuu 00 OLIEHKAX CTYICHTOB;

* (pusBTpAIUs ¢ HAUMEHBIITMUMHU OI[CHKAMHU;

* cOOp KOHTAKTHBIX JTAHHBIX CTY/ICHTA,

* TEHEPAIUs PACCHUTKH 110 MA0IOHY;

* COXpaHCHUE PACChUIKU B Oa3e TaHHBIX;

* OTIPaBKa YBEAOMJICHHS CTYACHTY M POTUTEIISIM;

BcmomorarenbHbIe MPOIECCHI:

* O6uosacuue I10;

* MuTerpamust ¢ APyruMu CHCTEMaMH;

» Texauyeckoe 00CTyKUBAHNUE;

Iporiecch! yrnpaBiaeHuUs:

* JlokymMeHTOO0O0pOT;

¢ TIpuKkasbl peKTOpa YHUBEPCHUTETA,

 ba3a qaHHBIX O THYHBIX JCTaX CTYICHTA;

! Mpousccs
i YRpaRneHHA
MoTpelHocTe P > Ean8 SEHHes O
: bﬂennﬁ&mt' Mipsxcased pacTopa
KAMeaNTa H i = MR e
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Pucynox 1 — «Kapma npoyecca «Omnpagka cmc- paccoliok»»
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B. BPMN modens busnec-npoyeccos

BPMN »5T0 s3bIK MOaenMpoBaHMs OH3HEC-TIPOIECCOB, KOTOpas MpEACTaBISECT
co0oi onmcaHue rpadUuecKux dIEMEHTOB, HCIOIb3YEMbIX JJISI MMOCTPOCHUS CXEMBI
poTeKaHusi Ou3Hec-mporecca. Mozaenb OTpaXkaeT BCe CYIIECTBYIONINE WHTETPALH
CBSI3M pasznuuHbIX cucteM. Hike Ha pucynke 2, npuseneHa BPMN monens mponecca
OTIIPABKU CMC — PACCBUIKH.

E,__ .
o =i 0

o—=== | ) ' . O
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Pucynox 2— «BPMN mooens npoyecca «AS-1S»»

Mooenv dusnec-npoyeccos « TO-BEy.

Monens 6usnaec-mporieccoB « TO-BE», To ecTh «kak JOHKHO OBITE» paccMaTpHUBacT
poOJIEeMHBIE YacTH MOJIEIH «KaK €CTh» TO eCTh Mojenu «AS-IS» n onTuMm3upyer,
u nopabareiBacT. Kak mpaBmio, maHHas MOIENb co3maeTcs Ha ocHoBe AS IS, ¢
YCTpaHEHHEM HEIOCTAaTKOB B OM3HEC-TIpoIiecca, a TakK K€ C X COBEPIICHCTBOBAHUEM
Y ONITUMH3AIMEH. DTO JOCTUTAETCS 3a CUET YCTPAHEHHs BBISIBICHHBIX HA 0a3e aHajm3a
AS IS y3xux mecT.

[locne wm3ydyenms Bcex mpoOieM Mojenu «kak ecTh» BPMN monens OusHec-
mporieccoB  «OTIpaBKa CMC-PacChUIKM» ObUTa ONTHMH3MpPOBaHA. Mopaens mocie
ornrumuzaiu «TO — BE» («kak 70/KHO OBITEY) TTOKa3aHa HUKE, HA PUCYHKE 3.

[

0 kg d

Pucynox 3— «BPMN moodens npoyecca « TO-BE»»
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3akiroueHue

B nanHoli crathe Obula M3ydeHa paboTa C JIMYHBIMH JIeJIaMH CTYIEHTa, OBbLIH
pa3paboTaHbl MoOJIeN OW3HEC-Tpolecca JJisl OTIPABKH CMC-PACCBUIKH CTYIEHTaM M
POAMTEINSIM, TaK K€ JaHHas MOJeNlb ObUIa ONTUMH3MPOBAHBI TIOCIE MCCIICAOBAHUU U
ananmm3a. Kpome atoro, B Xo/ie HccienoBanus ObUIH BBISIBIICHBI TIPOOJIEMHBIE 00IACTH,
nipu oMoty mozenet «AS-1S» u « TO-BE» Obliin ipesiokeHbl Iy TH UX PEHICHUS.
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AHHoTanmusa. Makanana GpopcaiT )KyHeciH TaMbITYIbIH ©3€KTUIIr KapacThIPBLIBII,
YHHUBEPCUTETTI Oackapy ’KyHeciHaeri Oomkay peJiiH €cKepe OTBIPBIN, FHUIBIMU-
TEXHUKAJIBIK OaFbITTa OOJKAY JKYHECiH KYpyAbIH MIETEIAIK )KOHE OTaHABIK MbICaIaphl
TaJaHabl. OJeM eNepiHiH TEXHOIOTUSUIBIK KYPBUIBIMAAPBIHBIH KAJIBIIITACYbIH TaJ 1Ay
Herizinge KazakcTaHHBIH OyKapasblK TEXHOJIOTHSIIBIK dJIEM/IE KaJIBIIITAcy ICHreii MeH
MYMKIHJIKTEpi KOPCETIreH.
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AHHoTammsa. B crathe paccmarpuBaercs akTyalbHOCTb Ppa3BUTHS CHUCTEMBI
¢dopcaiita, aHaIM3UPYIOTCS 3apyOeKHbIE M OTCYSCTBEHHBIE NPHUMEPHI CO3JaHUs
CHUCTEMbI TPOTHO3UPOBAHMS HAyYHO-TEXHOJOTHYECKOTO HAIMPABICHUS C YYETOM
POJM MPOTHO3UPOBAHUSI B CHCTEME YIpaBieHHs yHuUBepcuTeTamu. Ha Oase aHanmusza
CTaHOBJIEHHs TEXHOJOTMUECKUX YKJIaJ0B CTpaHaMHU MHpa IIOKa3aHbl YpPOBEHb H
BO3MOYKHOCTHU CTaHOBIEHUs1 KazaxcTaHa B MAacCOBOM TEXHOJIOIMUYECKOM MUpE.

KiroueBble ci1oBa: GpopcaiiT, HAyYHO-TEXHHUECKOE POTHO3UPOBAHNUE, TTI00aTBHO-
KOHKYPEHTOCIIOCOOHBIH YHUBEPCUTET, CLIEHAPHH, TEXHOJIOTHH, Oyay1iee.

Jass uurupoBanms: J.b. JXomkanosa, PJK. CareibangueBa. @opcaiit kax
sunenne Gynymero /MEXIYHAPOHBIN XXYPHAJI MHO®OPMAILIMOHHBIX U
KOMMYHUMKALIMOHHBIX TEXHOJIOI' M. 2022. Tom. 3. Is. 1. Homep 9. Ctp. 34-
40 (na pycckom s3eike). DOI: 10.54309/1J1CT.2022.9.1.005.

BBenenue

OpnHoli U3 Ba)XHEHIIMX 3a/a4y, HE OCO3HAHHAS M HE pellaeMas MHOTMMH Ka3ax-
CTAaHCKUMH U 3apyOCKHBIMU BBICHIMMH yUCOHBIMH 3aBEIICHUSAMH (YHUBEPCUTETAMH)
SIBIIICTCSl PA3BUTHE BHICOKOTEXHOJOTHYHBIX MMPOCKTOB W3 HAYYHO-TEXHUYECKOW 0a3bl
C YYETOM HBIHEIIHUX TEHACHUMN Pa3BUTHS PBIHKOB M TEXHOJOTMYECKHUX TEHICHLIMM.
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OddexTuBHbI NyTh pa3BUTHS YHHBEPCUTETA 3aKIFOYACTCS B MPABHIILHOM BBIOOPE
MIEPCTIEKTUBHBIX HAyYHO-TEXHUYECKNX HalpaBIeHWH. B 3TOM cMmbIcie mepern yHUBEp-
CUTETOM CTOUT BOIPOC B OOCCIICUCHUH CUCTEMbI MPOTHO3UPOBAHUS U HEIPEPHIBHOTO
HaOIOIEHUsT aKTyalbHBIX HAyYHO-TEXHWYECKWX HampaBieHuid. [lpm orcyrcrBumn
MIPOTHO3HOM CHCTEMBbl YHHBEPCUTET OECCIIOPHO HAXOMUTCS B IMO3UIMU OTCTAIOIIETO B
OTHOILICHUH BY30B, HITU JICHCTBYET B TUCIMILINHE, XapakTepu3yemoii umu. CoBpeMeHHast
HayYHO-TEXHHYECKasi paboTa YHUBEPCUTETA M Pa3BUTHE WHHOBAIMOHHBIX TEXHOJIOTUH
U TPOAYKTOB, YCIyT TpeOYyIOT MOCTOSHHOW MOJACPKKH, a TaKKEe CBOEBPEMEHHOTO
MapKeTHHTOBOTO UccienoBanus peiHkoB (MuHOBamu, 2014.).

B Hacrosmee BpeMsi JOITOCPOYHBIC MPOTHO3BI TEXHOJOTHMYECKUX COOBITHH |
CICHApUI pa3BUTUS — HEOOXOAMMBIH 3JIEMEHT HISHTH(PHUKAIMA W pa3paboTKu
HEKOTOPBIX TEXHOJIOTHUH JJIS YyHUBEPCUTETA M KOPIIOPAINii, TOTEHIIMAIBHO CTIOCOOHBIX
BHEJIPUThH ATH TEXHOJOTHH. B TO e BpeMs 10 CUX TOp HET €IWHOTO MOHUMaHUS B
ompeneneHnd TepMuHa «dopcaiiy. PopcaiiT (Ha aHrmmiickom Foresight) oznauaer
IpeJICKa3bIBaHKE, PEIBUICHHE. [ JTaBHASI MBICIIHL — OIIPEICIIUTh HAIIPABJICHUS Pa3BUTHUS
B Hay4HOM c(hepe, COLMAIBHBIX CTPYKTYP, KOTOPBIE Yepe3 JECATKH JIET CTAaHYT KITFOYOM
JUISL BCEMHPHOTO MPOrpecca, 1Mo 3TOH MPUUKMHE CTaHYT NMPUOBUIbHBIMU, a TOCYIapCTBa
U KOpIIOpaluu OyayT BHE KOHKYPEHIIUH B TOJIHUTUYECKON cepe U MexITyHapOTHOM
peiaKe. Crctema Qopcaiita rapaHTHPYET IPOTHO3UPOBAHHE HAYYHO-TEXHOIOTHYECKON
Cpelbl BHYTPEHHET0 M BHYTPEHHErO NPOCTPAHCTBA, PAa3BUBACT WHHOBAI[MOHHOE U
TEXHOJIOTHYECKOE OKPYKEHHE, a TAK)KE MPHUOPUTETHBIC HATIPABICHNUS HHHOBAIIMOHHON
JesITeNbHOCTH YHUBepcuTeTa. K 3aauamM nporHo3upoBaHusi OTHOCSITCS:

— mpoeKkTHas paboTa, CBSI3aHHAs C TEXHOJIOTHYECKAMU TPEHIaMHU, T.€. JOPMHUPOBaAHUE
OMONMMOTEKH NCCIIEN0BATENBCKUX UCH T OCIIE0BATEIFHOTO A TbHEUIIETO Pa3BUTH
JICHCTBYOIINUX TEHJICHIIUN ), [IOMCK HECOOTBETCTBUHN B TCH/ICHIIMSX U BHEIPECHUE B HUX
JU3aMHEPCKUX UACH.

— HCCJIEZIOBaHHE MHOT0O0OEIIAoNINX, elle He OOHApyKEHHBIX BO3MO)KHOCTEH st
pa3paboTKK TEXHOIOTHH U chep uX MPUMEHEHHS,

— WCCIIEZIOBaHNE HEOTICHEHHBIX M 3a0pOIIIEHHBIX WIEH IS TEXHOJIOTHIA U IPOTYKTOB,
KOTOPBIC MOTYT OBITh OJIATrOMOIYYHO PEeaTU30BaAHBI;

— aHAJIM3 YIPO3 Pa3BUTHIO TEXHOJOTHUH WM Yrpo3, (OPMHPYEMBIX pa3BUTHEM
TexHoyoruii (AnmadekoB u jp., 2009: 94),

MarepuaJjibl 1 METOAbI

3apybesicnviti onvim paspabomiu Memooos U nooxo008 K NPOSHO3UPOBAHUIO U
Gopcavimy 6 gyzax.

B Epporie yHHMBEpcHTETH aKTHBHO NPHUHUMAIOT yYacTHE B JEATEIBHOCTH II0
MIPOTHO3UPOBAHMIO, YCIsisl 0c000e BHUMAaHUE TEXHHMYECKHM acleKTaM MPOTHO3UPO-
BaHUs, COOpY IaHHBIX, BONPOCAM CHUCTEMaTH3allMi M KiacCU(DUKALUH, CO3IAHHUIO
[OPTAJIOB U CICIUAIM3UPOBAHHBIX CUCTEM (KOTOpBIC IMOIJICPKUBAKOTCS B PaMKax
EBPOMNEHCKUX pAMOYHBIX MPOTpaMM). [ 0CynapcTBEHHBIC CTPYKTYPBI TAKKE MOJIB3YOTCSI
KOPIOpPaTUBHBIME OW3HEC-CTpyKTypamu. KoprmopaTtuBHOEe MPOrHO3WPOBaHUE OOBIU-
HO HCIIONB3yeTCs KPYIHBIMH TPAaHCHAIIMOHAJIBHBIMU KopropanusaMu. Cpems Kop-
MTOPaTHBHBIX (OPCANTOB cieayeT yHoMsSHYTh «[ToOampHBIE CIEHAPUHY KOPIIOPAIIUU
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Shell, Tekymme crieHapuu 370pOBOTO crapeHus mnorpedoutencit Uniliver, cueHapun
Delta Lloyd na 2010-2025 romsl, mporHo3 Siemens Horizon 2020 u cuenapumn
nepeocMeicieHus Ousneca Z_punkt u koncopunym Hemenkux kommnanuii (BASF, RWE,
Bosch, Deutsche Bahn, Deutsche Telekom u ap.).

OnmnuM w3 Oosiee ylauHBIX HMHOCTPAHHBIX MPUMEPOB TIOCTPOCHHS CHUCTEMBI
MIPOTHO3MPOBAHMSI KaK TAaKOBOW M TPOTHO3MPOBAHUSI OONacTedl HayKh M TEXHHUKH,
O0COOCHHO B 3apyOeKHBIX YHUBEPCHUTETaX, SIBIAETCS MaHYeCTepCKHUH YHUBEPCHUTET
(BemukoOpuranus). Cuctema mPOrHO3UPOBAHUS MaHUYECTEPCKOTO YHHUBEPCHUTETA
OpHEHTHPOBaHA Ha (POPCANT MCCIENOBAHNS B Pa3HBIX 001ACTAX HAYKHA U TEXHOJIOTUN 1
Ha 0ObeMHEHNEe 3HAHUI U MOKa3aTelei, ONMCHIBAIONINE U BIUSIOIINE HA BEPOIATHYIO
cyap0y HayKH, TEXHOJIOT U WIIM HHHOBALIMI BO BceM Mupe. BrIsiBIeHHE 1 Hccae 0BaHIe
OCHOBAaHBI HA METOJIE «IMKNX KapT U CJIA0BIX CUTHAJIOB» M UX BO3MOXKHOM BJIFSTHUH Ha
pasBuTHe uccienyemoix cdep (Audposa, 2014).

Taxke MOYKHO OTMETHUTH YHUBepcHTET Singularity, eme oqHo yueOHOe 3aBeneHue,
KoTopoe Oazupyercsi B 00y4eHUH Ha BBIBOJAX (OPCaUTHBIX HccienoBaHuid. Singularity
University — nporpamma aspoxkocmuueckoro arenrctsa CILA (NASA) no co3nanuio
HOBOTO MEXTUCIIMIUIMHAPHOTO YHHBEpCcHTeTa. HaMepeHne yHUBepcHTEeTa 3aKIII09aeTCS
B Pa3BUTUU M IMOMOIIM JIIONEH, CTPEMSILUXCS COACHCTBOBATH OBICTPOMY Pa3BUTHIO
TEXHOJIOTHH B OTBET Ha HOBBIC TPEOOBAHMUS OOIIECTBA.

Poccuiickre yHHBEpCUTETHI TaK)Ke HauaJld 3aHUMAaTh BYKHYIO POJIb B 00pa30BaHUH
CUCTEMBI TPOTHO3MPOBAHUS M ONPEACICHHH MPHOPUTETOB HAyYHO-TEXHUYIECKOTO
pa3BUTHS B CTPaHE.

OcCHOBHOEaAMUHUCTPATHBHO-METOJUECKOE00ecTIedeHIE BC(HEepenPOrHO3NPOBAHUS
B Poccnn m KoopAMHAINIO TIPOIIECCOB CO3/IaHUS IIEHTPOB MPOTHO3WPOBAHUS HAYYHO-
TEXHUYECKOTO PAa3BUTUSI HA OCHOBE IVIABHBIX POCCHMCKHX BY30B OCYIICCTBIISICT
HarnmoHanpHBIN HCCIENOBATENbCKUN YHUBEPCUTET «BhICIIas IIKoJIa SKOHOMHKHY.
JlesiTenbHOCTh OCHOBaHA Ha CPAaBHUTEIHHOM aHAIN3€ MHPOBBIX M HAI[MOHAIBHBIX
PE3yJIbTaTOB B HAyYHO-TEXHUYECKOM M MPOU3BOACTBEHHO-IKOHOMHUYECKON 00MacTsXx,
a TaKkKe Ha PEerylsipHOM MOHHTOPWHTE TIIOJOKEHHS, BO3MOXXHOCTEH W METOI0B
OCYILIECTBIICHUS TIEPEIOBOTO TOTCHIIUAIA OTPACIH.

[lonmmast ponp (opcaldiToB B cuUCTeMe aJMHUHHCTPHPOBAHHUS YHHBEPCHUTETAMH,
MOYKHO MPHUIUTH K TAKOMY UTOTY, YTO JiJIsl O0jiee ICHCTBEHHOTO BHEIPCHUS PE3yIIbTaToB
(hopcaliTHBIX HWCCIEOBaHUN B Hay4dHYI, 00pa30BaTeNbHYI) W HCCIIEIOBATEIHCKYIO
MPAaKTUKY HEOOXOIUMO MOHMMAaHHE W OCO3HAHUE BAKHOCTH HWCIIONB30BAHUS PE3Yiib-
TaTOB TAKHX MCCIIEJ0BAaHUI BHYTPH YUeOHBIX 3aBe/leHHH U 3a ero npeaenamu (Judposa,
2014).

OO0cysxkaeHue U pe3yabTaTbl

Dopcaiim-npoenosz passumusi Kazaxcmana. 1loBpllias ypoBeHb COIMAIHLHOTO
WHTEJUIEKTa M CIIOCOOCTBYSI MHHOBAIIMOHHOMY pa3BUTHIO, 3aja4un Ka3axcrana Ha Onu-
YKalIIne COPOK JIET MOT'YT OBITh PELICHBI HA OCHOBE TEXHOJIOTHUECKONH MOICPHU3ALNH
(ITocmanne Ilpesuaenra Pecryonmmkn Kazaxcran «Crparerus «Kazaxcran — 2050»,
2012).

Pa3syMHOCTb NPUHATHS OJUTUYECKUX PELICHUN 110 YCOBEPIICHCTBOBAHUIO HALUO-
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HaJIbHOW YKOHOMHUYECKOM CHCTEMBI Yepe3 CTAaHOBJIICHHE PHIHOYHON YKOHOMUKH, CTPOH-
TEJILCTBO MHAYCTPHAIbHO-NHHOBAIIMOHHBIX [UIOIAA0K U Pa3BUTHE B TEXHOJIOIMYECKOM
OTpaciM Ha OCHOBE COLMAIbHOrO WHTeeKTa B KaszaxcraHne mpezcraBiseT coOoi
BITOJIHE 00OCHOBAaHHBIM MOCIeA0BaTeNbHbId anroput™. CoBpeMEHHOE pa3BUTHE, €CIH
O0HO OymeT ycmemHo peanu3oBaHo a0 2050 roga, BEepOsSTHO, MPUBEAET K CO3IAHUIO
Pa3BUTOrO TOCYAapCTBa.

KazaxcTanckue aHaIUTUKN 3aIycKaroT (opcalT-HcciIeoBaHUE, Ppe3ylbTaTaMu
KOTOpPOro OyJeT MpoeKIHs Xapakrepa Oyaymiero, (GopMHpPOBaHHE MpPEACTABICHHS
U TpOorpaMMbl OOLIECTBEHHOTO Pa3BUTHS IO ONpEAETICHHBIM Bompocam 1o 2035t
Benymue cenuaincTel, B TOM 9UCIe TUPEKTOp 0OpazoBarenpHoro yupexaeHus TOO
«BTS Digital», pykoBoaurens MexayHapoJHOH akaAeMHUH HaBBIKOB, 3aM. TUPEKTOPa
«Atimaca HOBBIX Tpodecchuit»y, a TaKKe 3apyOeKHBIE CIEIHATNCTBI W TMPAKTUKH
NpUMYT y4yacTHe B AaHHOM wHccienoBanunu. Kak ckazana ['ynemupa Cynranrasmy,
AQHAJMTUK OTAEJA MO aHaJM3y M MeToxudeckoMy oOecrieueHuio «Pyxanu JKaHreipy»,
(dopcaliT — «oIuH U3 BHICOKOA(P(EKTUBHBIX U ACHCTBEHHBIX CIIOCOOOB MO padoTe ¢
Oy/yIIuM, KOTOPBIH 00ecreunBaeT B3aUMOCBS3b BCEX CyObEKTOB, 3aMHTEPECOBAHHBIX
B CO3/IaHWUM B3aWMOBBITOIHOTO XapakTepa OyIymero pa3BUTHs TOCYAapCTBa, KOTOPBIH
B TIEPBBIH pa3 OyAeT MCIOJIb30BaH B YAYUIIEHHH COIMAIbHOTO CO3HaHMs. B kauecTBe
MHTEJUICKTYaJIbHOH TEXHOJOIMH (OpCcaiT MOApa3syMEBACT aHAIN3 HMEIOLINXCS
MHUPOBBIX M MECTHBIX TPEHJOB, HETIOCPEACTBCHHO BIUSIOIIUE HA Oyayliee KaxJoro,
a TaKXKe COCTABISIIOT TaK MMEHYEMbIe «OKHa BO3MOXHOCTH» [4]. MBI cMOTpuM B
Oynmyiee, HaONIOaeM OMACHOCTh W YYaCTKH HAaNpsDKEHUS, CIeOBAaTelIbHO, HaM
HEOOXOIMMO MPSIMO ceifuac MpeAnprUHUMATh CO3/1aHie HOBBIX (pOpMaToB M peLIeHUH,
CIOCOOCTBYIOIINE TOBBIICHUIO J3(PQGEKTUBHOCTH  YAYUIICHUS  OOIIECTBEHHOTO
CO3HaHMsI KaK 0053aTeJIbHOTO YCJOBHUS JUISL MOCIEMYIOIIEr0 Pa3BUTHUS OOIIECTBa»,
— ckazan crenuanmuct ([locnanue [Ipesunenra Pecnyomuku Kazaxcran «Crparerus
«Kazaxcran — 2050», 2012). OHa Takke OTMETWJIA, YTO B HCCICIOBAHUH OYIyT
MPEACTaBICHB! TJIaHa OOIIECTBEHHOTO PA3BUTHSI MO KOHKPETHBIM TEMaTHKaM B TPH
aTama: KpaTkocpodHslid Mo 2025 T., cpegHecpOdHbId U HonrocpodHbii — 10 2030 u
2035 1. cooTBeTCTBEHHO. B cocTaBe MpOrHO30B OyAeT MeyalbHBIH, peanucTHYeCKUi
U ONTHMHUCTHYECKMH CLeHapuu pa3BUTus. JloposkHasi Kapra, KOTOpas HpeiCTaBiseT
OTPEJICIICHHBIN KOJUICKTUBHBIH IIJIaH JSHCTBUM, CTAHET UTOTOM (hopcaiTa.

VYuensle B cdepe uccnenoBanus passutus Oynymero, Kuszes E. u Kypkuna E.
YTBEP)KAAIOT, YTO HBIHENIHSS CHUTYyalllsi B CTPATETHYECKOM YIIPABICHUU ITOMUMO
MPEACKa3bIBAHUS CO3AET U MPOCKTUPYET Oyayliee, HANPABIss COLUATBHBIE CUCTEMBI
1 OpraHu3aly B CTOPOHY NPEIIOYTHTENbHBIX U BEpOSTHbIX TeHaeHuui (Kypkuha,
2014).

B paborty ¢opcaiit-pa3paboToK BOBICUCHBI IJIABHBIC Ka3aXCTAHCKHUE U 3apyOeKHbIE
CHEUAINCTBI U MacTepa B 0OJACTH MEXIYHAPOAHOHN MOIMTUKH, SKOHOMHUKH U 00pa-
30BaHMSI.

O630p u ananuz cyujecmeyiowux mexHonr02U4ecKux paoapos KaK amaniocos @op-
catima.

['pynna Benymmx TtexHonorndeckux nuaepoB ThoughtWorks cozmaer TexHoso-
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ruyeckuit pagap ThoughtWorks, 4ToOpl OMOYB JHOISM, MPUHUMAIOLIMM PELICHUS,
[IOHUMAaTh HOBBbIE TEXHOJOI'MH M TEHICHLUH, BIMSIOLIME HAa PBIHOK. JTa Ipymmna
PEryISIpHO BCTpeUaeTcs JUIst 00CYKACHUS II00ATBHOM CTpaTeruy B 00IACTH TEXHOJIOTHHA.
BeiBombl 3THX 00CykaeHuil (Qukcupyrorcss B ¢opmare, KOTOPBIH MpeACTaBiseT
LEHHOCTh JJIsl IUPOKOTO Kpyra 3aMHTEPEeCOBaHHBIX CTOPOH, 0T UT-mupexTopoB 10
KOPIOPaTUBHBIX pa3padoryrkoB. OOBIMHO pajap NpeincTaBieH B BHAE IpaduyecKoi
CXEMbl M CIPYIIIIMPOBAH IO CJIEAYIOIIUM 3JIEMEHTaM: METOIbl, HHCTPYMEHTHI, SI3BIKU
u mwiarpopmsl (Thought Works [Electronic resource] URL: http://www.thoughtworks.
com/radar).

Texnonornueckuii panap,paspadorannbiii Deutsche Telekom Group-npoexrDeutsche
Telekom JlaGoparopun. Bo-mepBbixX, pagap MO3BOJISET BBIABUTH NPEKICBPEMEHHO
TEXHOJIOTUH, TEXHOJOTMYECKUE TEHICHLUH M TEXHOJIOTMYecKHe morpsiceHus. Bo-
BTOPBIX, pajap MO3BOJISICT BBIBUTH MOTCHIMAIbHOE AyOIMpOBaHHE WHHOBAIIMOHHOM
NeSITeNIbHOCTH BHYTPH Tpynnbl. B Gonee MUPOKOM CMBICIE LEIb TEXHOJIOIMYECKOTO
HCCIIEIOBAHUS CBS3aHO C IMOMYYCHHEM KOHKYPEHTHOTO MPEUMYIIECTBa, ONpeIeTICHUEM
BO3MO)KHOCTEH M PUCKOB, KOTOPBIE SIBIISIOTCS PE3YJIBTaTOM TEXHUUECKOTO Pa3BUTHS Ha
paHHEeH cTajiuu, ¥ MPEAOCTABICHUEM TEXHOIOTHIECKIX BO3MOXKHOCTEH, HEOOXOIMMBIX
JUIs pereHus 3Tux npooiem. [Ipoliecc TEXHOMIOTHUECKOTo paaapa MOKHO pa3ieuTh Ha
YeThIpe JTarna: TEXHOJOIHUeCKasi HIACHTU(UKALUS, 0TOOD, OLIEHKA U PAaCIIPOCTPAHEHHE
MOJTy4YeHHOH MHpOpMAIMK 3anHTepecoBaHHOM cropoHoii B pamkax DTAG (Rohrbeck,
2010).

Kommanms Cisco co3mana Tpymiry, COCTOSIIYI0 KaK U3 JOOPOBOJBIEB, TaK M U3
CBOMX )K€ COTPYIHHMKOB, U MOPYYHJIa UM 3aJaHUE IO MOUCKY U aHAJIN3y TEXHOJIOTHH,
MIPEACTABISAIOLINX IEPCIICKTUBY [UIsl NI00AIBHOTO PhIHKA. JlaHHY!O rpyMITy SHTY3HacTOB
Ha3BaJIM «TEXHOJIOTUYECKUM paiapom». B pagap BXOIsT OKOJI0 CeMHUIECATH PaOOTHUKOB
13 Pa3HBIX YTOJIKOB Mupa. UToOb! ONpeAessiTh TOTEHIAIbHbIE PUCKHA 1 BO3MOXKHOCTH,
KOTOpBIE MOTYT TMOBJHATH Ha paboTy KOMIIAHWU B ONMKaWIIAE TOBI, PYKOBOJCTBY
MOMOTAIOT TE€ CaMble sipble MOCeNOBaTeId HOBBIX TexHonoruil. Pamap CoreMedia
Technology Radar monxrouen k kommaanu CoreMedia, KoTopast TOMOTaeT ONPEICITUTh
CYIICCTBYIOIIME, & TAKXKE OyIyIIne TEXHOJIOTUU U MeTO/bI Jijisl iponykToB CoreMedia
u ee nmpoektoB (Emerging technologies and trends that affect the market today, 2014).

3akaouenmne

Texymast nuHaMuka pa3BuTust pazinyabix Hanpasinenuid UKT cBugerenscTByer 00
OTCYTCTBUM CHUCTEMHBIX M3MEHEHHH B oTpaciu B Ommxaifmue 20 met. Ckopee Bcero,
0XKHMJAIOTCS OIPEIeTICHHBIE TEOPETHUECKUE YCIIEXU B PA3BUTHH KBAHTOBBIX KOMIIBIO-
TEPOB, KBA3UMCKYCCTBEHHOTO MHTEIJIEKTA (pPa3BUTHE COBPEMEHHOM Siri, OTHOCHTEIHHO
IIUPOKOE pachpocTpaHeHue moroMkoB [BM  Watson), HOBBIX (opMm peannzanuu
XOpOIIO M3BECTHBIX MPOAYKTOB (HAmpuMep, , Teae(OHbI, BCTPOCHHBIC B Hapy4HBIE
Yachkl, OYKH M T. JI.), HOBbIE CpeicTBa oToOpaxkeHus: nHMopmanuu (3D-MOHUTOpHI),
CHCTEMBI PACHIMPEHHOTO aBTOMAaTHYECKOTO MEPeBOJa C OCHOBHBIX SI3BIKOB, CUCTEMBI
IIPUMUTHBHOTO aBTOMAaTHYECKOTO aHaJIN3a JaHHBIX, HO CYIIECTBCHHbIE M3MEHEHUS B
UKT kax AWCHMIUIMHE Ype3BBIUAWHO BPS JIM. HANPABJICHUS, CITOCOOHBIE M3MEHUTH
CJIOKHBILYIOCS CUTYALMIO B MOJIb3Y YHUBEPCUTETA.
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B 3akiroueHne BaKHO OTMETUTH HEOOXOAMMOCTH JUIsl BENYIIMX YHHBEPCHUTETOB
Kazaxcrana, npex/e BCero HallMOHAJIbHBIX HMCCIENOBATENLCKUX YHUBEPCUTETOB, pa3-
BUBaTh JESTENbHOCTh MO MPOTHO3MPOBAHHIO, YTOOBI OBITH HA MEPBHIX MO3HMLUSIX B
005acTy MccIeoBaHut U pa3paboToK.
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Abstract. Every year the volume of marketing data is growing which facilitates the
growth in the number of different marketing techniques to help specialists to implement
effective advertising campaigns aimed at attracting consumers. The article discusses
one of the marketing techniques such as retargeting, the use of which is considered
in “Dogovor 24” LLP. The company website provides legal services and electronic
document management. The article discusses retargeting and search retargeting and
gives analysis the company's clientele.
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AnHotanmsi. JKplnl caliblH MapKeTHHITIK JAEPEKTepAiH KeJieMi apThIl Kelneni,
COHBIMEH Karap 9pTYpJIi MApKETHHITIK 9J[ICTEP/IiH CaHbl apThII KeJie/i, OYJ1 03 Ke3eriHie
MaMaHJapFa TYTHIHYLIBIHBIH HAa3apblH aygapyFa OaFbITTadfaH THIMAI KapHaMaJIbIK
HayKaHJapIbl XKYy3ere acblpyra Kemekreceni. JKapHamasblK KOMIaHHsIJIapAa OpTYpIi
MapKeTHHTTIK ojicTep Oap. Makanana peTapreTWHITIH MapKETHHITIK OJiCTepiHIH
0ipi kapacteipbutanel. Jloropop24 JKIIC koMmaHUSICHIHIA PETAPTETHHTTI KOIIaHY
KapacTeipbutyna. /JloroBop24 caiiT KOMIaHUWsICHI 3aH KBI3METTEpiH, COHAAl-aK
ANEKTPOHMBIK KYKaT alHaIBIMBIH KepceTenmi. Makamama cailTka KipreHHeH KeHiH
KOHE 1371ey KyHeciH Kaiita jxocrapriay KapacTelpbuianpl. [laiianaHbuiaTelH KapHama
KOMIIaHUsIapbl OOMBIHIIA KOMITAHUSIHBIH KIMEHTYpachlHa Tajlay Kypri3iiai

Tyiiin ce3aep: MakcaTThl, MAaKCaTThl, MAPKETHHT, MiHE3-KYJIBIKTHI KaiTa Kocrapay,
i371ey JKyHeCiH KaifTa xocmapiay, caiT
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AnHoTanus. C Kax/IbIM roioM 00beM MapKETUHTOBBIX JJAHHBIX PACTET, TAKKE PACTET
KOJIMYECTBO PA3TMYHBIX MAPKETUHTOBBIX IPUEMOB, KOTOPBIE B CBOIO OY€pe b TOMOTAOT
CTEHAINCTaM PeaH30BbIBaTh d(PPEKTUBHBIC PEKIAMHbIC KaMITAHWUH, HAIPaBICHHbIC
Ha TMpUBIIEYeHHE BHUMaHU noTpedutens. CyliecTByIOT pa3li4YHbIe MapKETHHTOBBIE
IIPUEMBI B PEKJIAMHBIX KOMIIAHUSX. B cTarbe paccMaTpuBaeTCsl OIMH U3 MAPKETHHIOBBIX
IIPHEMOB pETapreTUHT. PaccMaTpuBaeTCsl MCIOIb30BAHUE PETAPIeTUHTa B KOMITAHUU
TOO JHoroBop24. Kommanus caiita JloroBop24 oka3piBaeT IOPUIUICCKHAC YCIYTH,
a TaKKe 2JIEKTPOHHBIM OKYMEHTOOOOpOT. B crarbe paccmarpuBaeTcs peTapreTHHT
MOCJIe TIOCEIIEHUs caiiTa W TOWCKOBOHM perapreTwHr. [IpoBeneH aHanmmM3 KIMEHTYPHI
KOMIIAHUH 110 UCTIOJB3YEeMbIM PEKJIAMHBIM KOMITAHHSIM.

KaroueBble c0Ba: peTapreTHHI, TapreTHHI, MAapKETHHI, ITOBEICHYECKUI
pETapreTHHT, MOUCKOBOW PETAPIeTUHT, CAUT

JasiuutupoBanus: JI. M. Anumxanosa, K. T. Umananuesa, JI.B. Kum. Mccrnenoanue
TIPOIIECCOB PETAPreTHHra KIMeHTypbl kommanun // MEXTYHAPOJIHBIN XKYPHAJI
MHO®OPMAILIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUA. 2022. Towm.
3.Is. 1. Homep 9. Ctp. 41-47 (na pycckom si3bike). DOIL: 10.54309/1J1CT.2022.9.1.006.

Beenenne

B cBsa3u ¢ Tem, uTOo 00BEM MapKETHHTOBBIX TaHHBIX pPAcTeT, 3afada ux cOopa,
aHanmm3a U 00pabOTKM SIBISIETCS aKkTyaJlbHOW. KaxIplii TOA TOSBIAIOTCS] pa3invHbIC
MapKeTHHTOBbIe TpreMbl. OHH JalOT BO3MOXKHOCTH CIEIHAUCTaM PEaIn30BbIBATH
3 PeKTUBHBIC pEeKIaMHBIC KaMIIAaHWH, KOTOPbIC HAIIPABJICHBI HAa MPHUBJICYCHUE HOBBIX
KJIMEHTOB. JI7s MOCTMIKEHUS JaHHOW LENM CIEHUAINCThl HCIHOIB3YIOT pa3InyHbIe
pexiamMHble KommaHWd. [l aHammM3a WHCTPYMEHTOB PEKIAMHBIX  KOMITAHUHN
PaccCMOTpPEHBI pEeTapreTUHT U TapreTHHT.

B cratee paccmarpuBaercsa KiaueHTypa kommanuu —JloroBop24, koropas
chopmMupoBanach Mpu HUCIOIB30BAHUM PA3IUYHBIX MAPKETHHTOBBIX MPHUEMOB, TAKUX
KaK peTapreTHHra Moclie MOCELEeH sl caliTa, TAPreTHHT, peKIaMa B COLIUAIbHBIX CETSX.
Kommanms caiita JloroBop24 oka3sIBacT IOPUINICCKHIE YCIYTH, a TAKKE DICKTPOHHBIH
JOKyMEHTOOOOpoT. B HacTpolikax caiiTa ObUI TOIKIIOYEH PpETAPTEeTHHT TIOCie
MTOCEIIEHUS caiiTa, a TakXe IMOMCKOBOW perapreTHr. J[aHHBIH CIOCO0 peKIIaMHOM
KOMIIaHWU OBbUT MCIONB30BaH B CBSI3M C TEM, YTO CAWT y)e WMell MOTCHIUAIbHBIX
0JIb30BaTeNCH.

MarepuaJbl 1 METOAbI

Pemapeemune  nocne  nocewenus  cauma. Kiaccuueckass — KoHGHUTrypauus
peTapreTuHra onpenesuIach Kak MPUKpPEIICHHEe cookies K HOBBIM ITOCETUTEIISIM BeO-
caiiTa A co37aHus KOHKPETHOM 1eneBoil ayauropuu (Axynud, 2020: 76). B momeHT
YBEIMYCHHS ayTUTOPHUH J0 OOJIBIINX pa3MepOB, PeKIIaMoJaTe b HAUWHAET [TOKa3bIBATh
pekiiaMy B KOHTEKCTHO-MenuitHO# cetu (B mouckoBoi cucreme Google, Yandex)
u couuansHoi cetn (Ha Facebook, Instagram). JlaHHBI MeTOx SIBISETCS CaMbIM
3¢ (GeKTUBHBIM /IS YKPEIJICHUS CBSI3U C MOCETHTEISIMH, KOTOpPbIE YK€ ITOCealn
CalT, MPOCMOTPENIM MHPOPMALIMIO, HO HE COBEPIIIMIIM XKeJlaeMou 1iesieli konBepcuu. [1o
naHHbIM Retarget, 98 % nokymnareneii He coBepIIatOT MOKYIKHU ITPU IIEPBOM ITOCEIIEHNN
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BeO-caiita. PerapreTwHr sBISETCS CTPATETMYECKHM, MPOAYMaHHBIM CIIOCOOOM
HanoMUHaHus 0 ceOe, 0 IepBOHAYAILHOM HHTepece K npoaykry (Kanenko u np., 2017).

Perapretunr mocie mnocemieHus caiTa SBISETCS OCHOBHBIM OINpEAesICHUEM
perapretunra. JlaHHBIA TUI peTapreTUHra 3HAYUTENBHO OTIMYACTCA OT MOMCKOBOTO
perapretunra. Bo-mepBbIX, peTapreTHMHr MOCIE MOCELICHUS caliTa HE OCHOBAaH Ha
KJIIOUEBBIX CJIOBax. BO-BTOpBIX, peTapreTUHI caiiTa HampaBleH Ha MOJb30BaTeleH,
KOTOPBIC YK€ TIOCETUIIH BeO-CalT, KaK MUHUMYM OJIUH pa3 UK YK€ 3HAKOMBI ¢ OPEHI0M.
Ha pucyske 1 nmoka3an npuHIuI padOThl peTapreTHHIa Moclie MOCeICHHs CaiTa.

.. [y i
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HHTEpHeT
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@auﬂa pexnama Moake OH YEMAMT Baluy
Ha cefA ero BHHMMaHKMe  PEKNaMy Ha ApyTvx canTax

Pucynox 1 — «Ilpunyun pabomer pemapzemunea nocie noceujeHus catmay

Touckoeou pemapzemune. 1IOMCKOBBIM PETAPreTHHr HCIOJIB3YIOT MPHU IMOKA3e
MEAMIHON peKIamMbl TOJH30BATENSAM BO BpPEMs MPOCMOTpPa BEO-CTPAHHIl HA OCHOBE
KITFOUEBBIX cJI0B moncka. J{mst BeO-caiita dogovor24.kz HacTpoeHBI KIIIOUEBhIE CIIOBA,
KOTOPBIE CBSI3aHBI C DJIEKTPOHHBIM JJOKYMEHTOOOOPOTOM, IOPUINYECKUMH yCITyTaMu U
OUIT moanucanuem.

DTOT BHJI peKJIaMBl YCIIEIIEH B TPUMEHEHNH, TIOTOMY YTO OH MCIIOJIh3yeT HaMepeHHe
YCTaHOBUTh KOHTAKT C MOKymaressiMd. OOBSABICHHS pEKJaMbl C HCIOJIh30BAHUEM
MTOMCKOBOTO pETapreTHHra JeiaeT WX Hauboyiee JOCTYIHBIMH, B YaCTHOCTH IS
BBICOKOKOHKYPEHTHBIX KIIIOYeBBIX ciioB. CTaBKa IIeHBI Ha KOHKYPEHTHOE KITF0YeBOE
CJIOBO HanOoJiee BBICOKas (CTOMMOCTH 32 KJIMK) B KOMITAHUSX TIONCKOBOTO PeTapreTHHTa
(PemrernukoBa u np., 2019).

[Touckossie 3apocsl B Google 1 Apyrux MOMCKOBBIX CHCTEMAX, IO CYTH, COOOIIAIOT
MapKeToJIoTaM, YTO HIYT MTOJIb30BaTeNn. PeTapreTHHT morcka 0CHOBaH HCKITIOYUTETHHO
Ha TepMHUHAX, KIIFOYEBBIX CJIOBAaX WIM (paszax, KOTOpbIe WIIYT monb3oBatenu ([lyrap-
Kabon, 2019). Ha pucynke 2 mokazaH IpHUHITUNI pabOTHI TOMCKOBOTO PETAPTEeTHHTA.

Google ¥aHOO! bLING Dé’
“cell phone )

cell phone reviews d . SRR
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Pucynox 2 — «IIpunyun pabomul noucko8020 pemapaemuneay
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Pe3yabTaThl H 00cy:KaeHHE

Ananus pabomer pemapeemunea. JlaHHble BeO-caiiTa MepBOro JIMIA — CaMbIi
LICHHbI akTuB. HamOomee I€HHBIE CETMEHTHI ayJUTOPUU YacTO OMPEACIITIOTCS
HabopamMH TIOBEJICHUM, KOTOpPBIE NPOUCXOMSAT BO BpPEMsl CEAaHCOB IMPOCMOTpa, a He
OTACJIBHBIMUA COOBITHSIMM WM (QyHKUIUAMH. OJHAKO aHAIN3, HEOOXOMUMBINA IS
OIpeaCJICHUA HaHJIy‘IIHefI CTpaTeru CErMEHTAlUM ayJUTOPHU Ha I'PpyIIibl, OTHUMACT
MHOTO BPEMEHU U TPeOyeT PecypcoB B OOJACTH HAYKU O JaHHBIX. Pe3ylbTaTMBHOCTH
HCIIOJIb30BaHUA PETAPICTUHIa 3aBUCUT OT T'OTOBHOCTU K PETYIAPHOMY KOHTPOJIIO
HpoLecca, CMEHbI TPy, IUIONMAJ0K ¥ COOOIIEHHUI.

[Mpu ananmmse pexnambl BeO-caiita dogovor24.kz BBISBICHO, YTO HAWOONBINUIA
MPOLIEHT II0 CTPYKTYpe MEpPexonia BbLAACT HpsIMble Iepexoibl. JlaHHas nuarpamma
MoKa3zaHa Ha pucyHke 3. Takke MOXHO YBUAETH, UTO TIEPEXO/IbI U3 COLUANIBHBIX CETEeH
Y TIOWCKOBBIX CHCTEM TIOYTH OJJUHAKOBBIC. A HanbOIee MEHBIIIHI MPOLICHT 110 TIEPEXOTy
IMOKa3bIBACT NEPEXOAbI U3 MMOUYTOBBIX PACCHIIOK

CTPYKTypa nepexonos

= npAMble 3axXoAbl B NlepexoApl U3 MOUCKOBbIX CUCTEM
nepexoapl Mo ccoinke B NlepexoApl U3 COLManbHbIX ceTein

= nepexoabl N0 pekname nepexoapl C NOYTOBbIX PACCHIIOK

Pucynox 3 — «uacpamma cmpykmypol hepexo0oe»

PerapreTuHr momkeH ObITH OCHOBHOW CTpaTerueil 100 nudpoBol pexiamMHOI
KaMIlaHUH. B 3aBHCcHMOCTH OT Iporiecca MOKYNKH MOTEHIIHAIbHbIE KITUEHTHI TPOBEAYT
JOCTAaTOYHOE KOJMUYECTBO MCCIEIOBAHHM, YTOOBI IPUHATH CBOE pemieHue. [1o pucyHky
2 BUJIHO, KaKyl0 pOJIb UTPAET MOMCKBOW PETAPIrETHHT 10 CTPYKTYpE MEPEXOIOB.

CerMeHTBl MOTYT OBITH HOCTPOCHBI C HCIOJNB30BaHWEM KOMOWHauui Iro0oi
OTCJICKMBAEMOH (PYHKIMU WM ACHCTBUS: IITyOMHA CTPAHULbI, [IOBTOPHBIE MTOCELICHNUS
caiiTa, OTCKOKH, KOHKPETHbIE ICHCTBHsI caiiTa / MOCEIIeHNs] CTPaHHML, MEPEeXOAbl U3
COLIMAJIBHBIX CETEH, Mepexoibl Mo pekjamMe W T.J. MapKeTHHI 4acTO ONUpaeTcs Ha
KOHLENIUU CerMEHTaLuH, TapreTHHra U no3uunonupoBanus (STP), 4ToObl MOHATE U
HalpaBUTh MAPKETHHIOBYIO fesiTenbHoCTh ([omyOkoB, 2018). U xoTs sTa kitaccuyeckas
KOMOMHAIMSA TPOWHBIX Yyrpo3 TMoJie3Ha B IIMPOKOM CHEKTPE MAapKETHHTOBBIX
MEpOIPHUATUH, BaXXHO OTMETHUTBH, YTO CETMEHTAlUs IOJIb30BaTeNeil U cerMeHTalus
pBIHKA TPUMEHSIIOTCSI HECKOJIBKO MHAue B MyTELIECTBUH LU(POBOrO KIMEHTA, YeM B
TPaJULMOHHOM myTeumecTBUU. CerMeHTauus ayIuTOpUH WIpaeT OOJIBIIYIO pOjib B

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

International License

45



INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2022. Vol. 3. Is. 1.

udpoBoii chepe, MOTOMY YTO TOTPEOUTENH UMEIOT OOJNbIIE BO3MOXHOCTEH, YeM
korna-nn6o (Creinok u ap., 2018|: 673-679).

Ipu aHanM3e ye KyMUBIIUX MOAIMKCKY MOJIh30BaTeIeH BBIICIUIN TPH OCHOBHBIX
cerMeHTa nmoAnucunkoB. Ha pucyHke 4 MOKHO YBUIETh KOJTHUYECTBO HOBBIX MOIITHCYUKOB
O MeCAIaM 3a MOCIEAHUHN TO/, KOTOPBIX KIACCU(HUIIMPOBAIN HA HOBBIC U MOBTOPHBIC
noAnucuuku. [1o rpaduky BUAHO, YTO KOJIUUIECTBO HOBBIX MOAMHUCUYUKOB OOJIBIIE, YeM
MOBTOPHBIC MOAMUCYUKHA. [TOBTOPHBIC MOAMMCYUKA — 3TO MOTH30BATENN, KOTOPHIC
KyMHUJIM TOAMKUCKY Oojiee ofHOrO paza. HoBble MOAMHMCYUKHA — 3TO TOJIB30BATEIH,
KOTOpPBIC MOKYMAIOT MOAMUCKY B MEPBbIA pa3. HoBble MOAMUCYHKE C(HOPMHUPOBAIUCE,
HCTIONB3YS PA3IMUYHBIC PEKIAMHBIC KOMITIAHUH,

B Boerc N Noavopems B Honwe

PMCyHOK 4 —ﬂuaepazwwa KOIU4eCmed HO8bIX NOONUCUUKOB NO mecAayam

3akaouenne

[To pesynbraTam MpOBEIECHHOTO MCCIIEIOBAHNS KIMEHTYPhl KOMITAHUHU BBISICHUIIOCH,
YTO TIEPEXO/Ibl U3 IMMOUCKOBBIX CHUCTEM U COIHMAJBHBIX ceTell Hambosiee dPPeKTHBHBIC
pexiamHble komraHuu. Jlis mepexoga W3 COIMANBHBIX CHCTEM HCIOIb30BAIN
TapreTHPOBAHHYIO peKiiaMy, KoTopas Oblia HacTpoeHa Ha Facebook. A pexiamuas
KOMITaHUSI TIepexoJla W3 TIOWCKOBBIX CHCTEM Tarkke J((eKTHBHA, KaK peKiiama
COLMAJbHBIX ceTei. /[ pekiambpl TOMCKOBBIX CHCTEM OBLT HCIIOJNIb30BaH METOI
perapretuHra. B 1iemoM pekiamMHBIE KOMIAHWH C HCIIONB30BAaHHEM TapreTHHra W
petapretuHra HanOosee YPPEKTUBHBI, HEKEIN UCIOIH30BAHNE TIOYTOBBIX PACCHLIOK.
Uewm Ooree nepcoHATN3UPOBAHHBIMA OYTyT CXEMBI ITU(PPOBOTO MAPKETHHTA, TEM JTyUIlIe
BBl CMOYKETE B3aMMO/IENCTBOBAT C KJIMEHTAMHM.
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AnnoTanus. byn Makanaza >ka0bpIKThI TYTEH/IEY YILiH KOJIJaHbICTAFbl aKIapaTThIK
XKyHenep MeH OarapiaManap KapacThIPbUIFaH XKOHE OCHI KYHENepAiH epeKIeniKTepi
kepcetinreH. CanbicThIpMaibl Tangay KelTipijieni »oHe opOip akmaparThlK >KYHEHIH
apTBHIKUIBUIBIKTAPBl CaHaManaHaabl. Tanjay HOTHIXKECIHIE O3ipJIeHTeH aKMmapaTThIK
XKyHere KaxeTTi QyHKIMOHAIIBIK TalanTapAblH Ti3iMi skacaypbl. JKaOIbIKTE TYTeHACY
YLLIiH 93ipJIeHTeH aKMapaTThIK )KYHeHIH cunaTTaMachl KeTipiieai.
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AHHOTanus1. B 1anHo# cTaThe paccMaTpUBaIOTCS CYILIECTBYIOIME HH()OPMAIIMOHHBIC
CHCTEMBI U TIPOTPaMMBI Ul HHBEHTApH3aluu 000pyI0BaHuUs, U BBIACISIIOTCS OCOOCH-
HOCTH JaHHBIX CHCTeM. [IpUBOAMTCS CpaBHUTEIBHBIX aHAIU3 W TEPEUHCISIIOTCS
MPEeUMYyIIeCTBa KaXKA0M WHPOPMAMOHHON cucTeMbl. lIpoBens COOTBETCTBYIOLIMI
aHanu3 ObUI OmNpejesieH MepedeHb TPeOOBaHWH, KOTOpble OyAyT MOCTAaBICHBI IS
paspabareiBaeMoii HHPOPMAIMOHHOH cucTeMbl. [IpuBoanTCs onucanue pa3zpaboTaHHOH
WHPOPMALMOHHON CUCTEMBI JJ1 HHBEHTapU3aluu 000pyI0BaHHS.

KuroueBble ci10Ba: MHBEHTapHU3anus 000pyaoBaHus, HH(PpOpMAIIMOHHAS CHCTEMa

Jns wurupoBanmsi:  PK. Mpypar. Pazpabotka u  wucciaeno Ba-HUe
WHPOPMALIMOHHON CHUCTEMBl Ui HMHBEHTapu3auuu obopynoBanus // MEX JIV-
HAPOJIHBIN XXYPHAJI UH®OPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX
TEXHOJIOT' M. 2022. Tom. 3. Is. 1. Homep 9. Ctp. 4857 (na pycckoM si3bike). DOI:
10.54309/1JICT.2022.9.1.007.

BBenenue
WHBeHTapu3anus sBISETCS OJHUM M3 HEOTHEMJIEMBIX 3TAllOB CIAXKEHHOW pa 00-ThI
KOMIIAaHUM, TaK KaK TaKoro poja ayAuT MO3BOJSET KOHTPOJIMPOBATh TEKYLIEE COC-TOS
HHE UMYILIECTBA, Er0 KOJUYECTBO, a TAKKE aHAITM3UPOBATH IaHHbIE JJIS IPEA-
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crosimero 3akymna. OgHako, OOJIBIIMHCTBO KPYMHBIX KOMIIAHHWH, B TOM 4YHCIE U
Kazaxcrana, He MMEIOT IPAaKTUKU B MCIOJIb30BAaHUU [IPOTPAMMHOIO 00€CIICUeHHs UIIH
WHPOPMAITMIOHHOM CUCTEMBI JIJIsl aBTOMATH3aIIMH, YTO SBJSIETCS IOBOJILHO HECIIOKHBIM
nponeccoM. ORHON U3 NPUYMH OTCYTCTBHS MCIIOIb30BaHMs Takoro poxa IT nmpoxykra
SIBJISIETCSl TIPEIIbSIBIICHHE TIOBBINICHHBIX TpeOoBaHU K pabore HH(MOPMAIMOHHBIX
cucTeM, 00ECIeUMBAIOIIMX YUET 1 WHBEHTAPU3ALUIO 9TOr0 000PYIOBaHHUS — CUCTEM
nHBeHTapu3anuu (naree CH).

OnHUM U3 HEMAJIOBaXKHBIX aCMEKTOB SIBJSIETCS TO, YTO MH(POPMAMOHHAS CHCTEMa
JOJKHA OBITh MHTYUTUBHO HOHSATHOM M JIETKOH B HCTIOJIB30BAHUH, a TAKXKE YJOBJIETBOPSITD
3JIeMEHTapHBIE 3aIPOCHI TIoIb30BaTeNel. IHBeHTapu3anus, XpaHeH!e, yueT UMYIIECTB
0 Ceil JeHb SIBISIOTCS 00S3aHHOCTSIMU COTPYIHHUKA, KOTOPBIA CIEHUATU3UPOBAHHO
HaHUMaeTcs palorojareneM Uil KypUpOBaHUS COCTOSHUS, HAJIMYMS M JIBHOKCHUS
HMYIIECTBA, B UHOM Clly4ae, 3TO JAOTIOJIHUTEbHAs 00sS3aHHOCTh JIPYTroro COTPYAHHUKA,
KOTOpBI BeAleT AaHHbIH yaeT B MS Excel.

Takke, CTOUT OTMETUTH, YTO OTACIHHOTO BHHMAaHHS 3aCIy)KHBAaeT MOMEHT olec-
TriedeHus 0a30BbIX 3HAHUH COTPYIHUKY 00 000pynoBanuu. [lomyiieHue oqHoN Maseiien
OIIMOKY MPY YKa3aHWW HA3BaHWS KOMIIOHEHTA, K IPUMEpPY: CBUTYA C HACTPAHBAEMbBIM
kommyTaropom ¢ 8 mopramu 100/1000/2.5GBase-T u 2 nopramu 10GBase-X SFP+ (8
roptoB ¢ momaepxkkoir PoE 802.3af/at (30 Bt), PoE 6romxer 240 BT) - DMS-1100-
10TP, MoryT mpuBecTd K OMMOKaM M HETOYHOCTSAM, KOTOPBIC NaayT O cebe 3HATh
ropaszio Mo3xe.

[Ipu uzyueHnn gaHHOM 00IACTH, OBUIO BBISBICHO YTO, JOBOJHHO HU3KUH MPOLIEHT
COTPYAHHUKOB BIIAJICET MOJOOHBIMH Y3KOCIECUHATN3UPOBAHHBIMU 3HAHUSIMH U MUHU-
MaJIbHOE KOJIMUECTBO COTPYAHUKOB CO CIIELIUAJIN3UPOBAHHBIM 00PAa30BaHUEM U3bSIBILSIIOT
JKeJlaHUe 3aHMMaTbhCsl MOHMTOPUHIOM OOOpYyHOBaHUs, MCIOIb3YeMBIM B KOMIIAHMH.
Takoke, Ipy yKa3zaHUU TEPMHUHA «MHBEHTAPHU3ALU», CTOUT YUUTHIBATh, YTO 3TO TAKXKE
Y MaTepuaibHas OTBETCTBEHHOCTb, CJIEOBATEIbHO, MPU aBTOMATHU3allU{ Ipolecca,
€CTb BEPOSITHOCTb PELICHHs OOJIBIIMHCTBA OPraHU3allMOHHBIX BOIIPOCOB, KOTOpHIE
BO3HMKAJIM B KOMIIaHUM paHee. Ha ceropnsmHuil aeHp nNoTpeOHOCTh B pa3paboTKax
WHPOPMAIIMOHHBIX CHCTEM Pa3JIMYHOTO XapakTepa Juis paboThl ¢ MHBEHTapHU3alHeH,
YIpaBJIEHHEM U YU€TOM 3aracoB 00opynoBaHus pacteT. COOTBETCTBEHHO, CO3aHUE U
yIy4ILICHUE MOJOOHBIX HH(OPMAIIMOHHBIX CHCTEM SIBISCTCS OJHOM M3 BaKHBIX 3a1a4
COBPEMEHHOCTH.

CrnenoBarenpbHO, UISI JOCTHKEHHA ONTUMHU3AUMU M 3(PPEKTUBHOCTH JIyUIIUM
pelieHneM sBIFETCs aBTOMATH3allUs MPOLECCOB MHBEHTapu3auuu. lcnomap3oBaHue
NHGOPMALIMOHHOM CHCTEMbI ITO3BOJIUT CHU3UTh TPYNO3aTpaThl IEPCOHANA, 00ECICUUT
MIPO3pPavHOCTh OM3HEC-TPOLECCOB, a TaKKE€ YMEHBIIUT HPOLEHT YTEPH HMYIIECTBA,
YTO SIBJISETCS] AOCTATOYHO PEHTAO0EIbHBIM PELICHUEM AJS NpeAnpuaTuil. IMeHHo 3TH
BBIIIETIEPEYHCIICHHBIC TIPEUMYIIIECTBA OYIyT SIBIATHCS B KauecTBE LEIH U UHPOP-
MaIMOHHOM CHUCTEMBI.

Metonsbl Hccae10BaHUA

CpaBHUTENBHBIN aHaIM3 OKa3ajcs HauOoliee MOAXOAIIUM  MOAXOIOM, KOTOPBIH
ObUI TPUMEHEH K CYHIECTBYIOIIMM HH()OPMALMOHHBIM CHCTEMaM U TNporpamMmaM
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JUIs M’HBEHTApH3allud M yrpapieHus 3amacamu. CpaBHeHHE MH()OPMAIIMOHHBIX CHC-
TEM MPOBOJUTCS IO ONPEEICHHBIM KpUTepHsaM. Jlanee moaydeHHbIC JIAHHBIC aHAIH-
3UPYIOTCS U BBIJEISIOTCS. 0COOCHHOCTH JIaHHBIX cUcTeM. B pesynbrare ananuza cgop-
MHUPOBaH CITUCOK HEOOXOMUMbBIX (YHKIIMOHATBHBIX TPeOOBAaHUM K pa3padaThiBACMO
MH(OPMAITIOHHON CHUCTEME.

Pe3ynbrarnl Heeae1oBanus

Ha Ttekymee Bpemss uMeroTcsi HH(OOPMAIMOHHBIE CHCTEMBI JUISI WHBEHTApU3aI[HH
u ynpasieHus 3anacamu. OJHUM U3 BeIyNIUX NpHIokKeHui spisiercss «Mobile Asset
Inventory» - cuctema Jijisl aBTOMAaTU3aI[Mi HHBEHTAPU3AI[MH, KOTOPasi, B CBOIO Ouepe/ib
WCTIOJIL3YeT B JKCIUTyaTallu CIENUAIN3UPOBAHHOE OOOPYAOBaHHWE W IMPOIPaAMMHOE
oOecrieueHue.

Ilpu o0630pe Oannozo npoecpammnozo obecneuenuss, OvlLiU GblOEIEHbl HECKOIbKO
npeuMyuiecme:

* MUHHMHU3AIUST KOJTMYECTBA COTPYIHHUKOB, BOBJICUCHHBIX B MPOBEJCHHUE WHBCH-
TapHu3aluiy;

* MapKHpOBKa BCEX MPEIMETOB HHBCHTAPU3AIUH;

* CBeJICHUE K MUHHMYMY KOJIMUECTBa OIMOOK BO BpeMsl TEKyIllel HHBEHTapU3aIUN
U BBISIBIICHUE OIIMOOK MpeabIAyILeH;

* apTOMaTHuYecKoe (POPMHUPOBAHHE B MOJIHOM O00bEME BCEX WHBEHTAPU3AIIMOHHBIX
JOKYMEHTOB.

«Mobile Asset Inventory» Bkito4aeT B ceOsi: MHBEHTAPHU3AIMIO UMYIIECTBA, WH-
BEHTAPHU3AIMI0O OCHOBHBIX CPEJCTB, WHBEHTAPU3AIMIO MaTepHajbHBIX I[CHHOCTEH,
WHBEHTAPH3AIMI0 TOBAPOB, MHBEHTAPH3AIMIO MAaTepUaIOB U MHBEHTAPU3AIMIO Opra-
HU3AIIH, KOTOpas UMEET CBOM COOCTBEHHBIN CKiIaa. VITorn HHBEHTapHU3aITUH 3aHO CSTCSI
B KOMIIBIOTEP, & BBIMIOJIHEHNE HHBEHTAPU3ALMN MOKET OCYIIECTBIISATHCS KaK B PYYHOM
PEKUME C TIEpEUYHEM HMCIOIIUXCSI TOBAPOB, TAK U B ABTOMATHYECCKOM pPEXKHME TPHU
MOMOIITH CHENHATN3UPOBAHHOTO CKaHepa cOopa JIaHHBIX.

[Ipunoxenne «Mobile Asset Inventory» uMeeT BO3MOXHOCTb MPOU3BOAUTH AYIUT
1O CKJIAJy WJIM TOJpAa3JelieHHI0 KoMITaHuu. [IporpaMma Juisi MHBEHTapU3aIlMd MOKET
paboTraTh Kak Mo 3apaHee COCTAaBICHHOMY CIHCKY, Tak W 0e3 CIMCKa 000opynoBaHus,
KOTOpbIe OyIyT 3aHeceHbl B 0a3y MO XOMY BBIMONHEHUS BBINICYTOMSIHYTOH HHBEH-
Tapu3aIuu (https://systemgroup.com.ua/ru/resheniya-i-po/upravlenie-skladom/
programmy-dlya-ucheta-i-markirovki/mobile-asset-inventory-avtomatizaciya-
inventarizacii).

Bropoe mnporpammuoe cpenctBo momiexamee 0030py — IIporpamma «IT
Invent». IIporpamma «IT Invent» siBnseTcst y3KoCTeIUATU3UPOBAHHON U TEM CaMbIM
MPEAOCTABISET BO3MOXXHOCTh BECTH HHBEHTAPH3AIMOHHBIN Y4eT HOYTOYKOB, KOHTPOJIb
JBIDKCHUST 000PYI0OBaHUSI HA MPEANPHUATHH, 0DUCHOTO 000PYI0BaHHS, CKAHEPOB, TPH-
JIETAIOIINX MPUHTEPOB U TIepe3anpaBKy KapTpHDKEH, y4eT OpraHu3aiMOHHON TEXHUKH,
[1O, KOMIIEKTYIOIUX, PACXOJHBIX MaTepHaoB, a TaKke OPUCHON MeOEeTH U MPOYNX
JIOTIOJTHUATENBHBIX MaTepualnoB. [T Invent oka3piBaeT HEKYIO IOMOIIb OTBETCTBEHHBIM
corpynaukam IT OTIENOB U UX PYKOBOJMTEISIM, 3aBEIYIOIIUM CKJIaJI0B U BCEM, KOMY
HEOOXOMMO UMETh YeTKOE, TEKYIIee OHSATHE O COCTOSTHIH 000PYI0BaHHS.
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U3 npeumywiecms npoepammul cmoum ommemums.

- Y4eT KOMIBIOTEPOB, NMPHUHTEPOB M JIOOOM APYyrod COMyTCTBYIOIICH OQHUCHOM
TEXHUKHU.

- llognepkka 6a3pr manHbix MS Access u MS SQL Server. Pabora ¢ Gonbmumu
00bEMaMH JaHHBIX.

- MHOTrOnoIb30BaTENbCKUN PEKUM PabOTHI - QUIIHANBI PA0OTAIOT C eAMHON 0a30i
JIAHHBIX OPraHU3alUK C pa3rpaHUYCHUEM MPaB JOCTYTIA.

- I'padmueckuii MoIynb pacnucanuii U rpa)koB pabOThI COTPYAHUKOB.

- 3akperyieHue O00OpYIOBaHHS M PACXOAHBIX MATepHaJOB 3a COTPYIHHKAMH
KOMIIaHUU. AKTBI IpUEMa-Tiepeadn.

KomgopTtHoe pa3aenenue npas gocTyna Ajist oyb3oBareneit cucremsl (http://usu.kz/
app_inventarizacia_programma.php, 2021).

O0Haxo u3z HedOCMAmMKO8 UMEIOMC!

- MuHycHI B oib30BaTelIbckoM HHTEpdeiice;

- OTcyTCTBHE PHCBAaNBaHKs HHAMBUIYalbHONH MApPKUPOBKH.

Ha ocHoBanum, mpoBeIGHHBIX HCCIIEAOBaHNH, ObIIO chOPMUPOBAHO MPECTABICHUE
0 CTaHJApPTHBIX, TEKYLIMX Mpoueccax MH(OPMALUOHHBIX cUcTeM. BerienacrtBue uero
coznasanach Mozenb AS-IS ans pazpabareiBaeMOi CHCTEMBI, KOTOPast B CBOIO OUepesb
M03BOJISIETONPEICTUTH Hed () (heKTUBHBIC MITU MaIOA(PPEKTHBHBIC MECTA CYILIECTBYOIIETO
mpolecca Ha MOMEHT MojienupoBanusi. [Ipu pa3zpaboTke HHPOPMAITMOHHON CHCTEMBI
JUIsl MHBEHTapu3allid 00OpYIOBaHMS HCIOJIb30BAJIKMCh MOAXOABI NpH pa3paboTKe
AHAJIOTUYHBIX HHPOPMAIIMOHHBIX CHCTEM, IIPSJICTABICHHBIX B cTaThsix (YKymanOaeBa u
ap., 2020: 25-32; Pachshenko, 2019: 29-35; ITamenko, 2013: 56-59; [1amenko, 2010:
4-9; Coxomnosa u fp., 2009: 103—108). C yueTom ryOooKoro aHainu3a oOHapyKEHHBIX B
monenu AS-IS HenoueroB co3maBanack Mojenb TO-BE (https://piter-consult.ru/home/
Articles/Simply-about-the-difficult/Let-entrust-business-processes.html).

Ha pucynke 1 orpaxkena monens npoueccoB AS-IS, ona comepxut B cebe Tpu
myJia ¥ MPEACTaBIsIeT OCHOBHOW MpOLlecC MPOBEACHUsS MHBeHTapu3auuu. HadnHas ¢
MpoLecca MHUIMALMH IPOBEICHHSI MHBEHTAPHU3AIMH, 3aKaHUMBAsI [IO/IBEICHUEM HUTOTOB
WHBEHTAPH3aIMH, TOATOTOBKON COOTBETCTBYIOIIUX JIOKyMEHTOB U pacueToM KPI.

Pucynox 1 — «Mooenv AS-IS»
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Cdopmuposas, monens AS-IS, myTeM ONTUMH3aLMK ¥ MOACPHHU3ALMN TPOLIECCOB
BeITekaeT mozenb TO-BE — mozpens "kak MOMKHO OBITH", KOTOpas OyleT B OCHOBE
s pazpabotkn mHpopmaumonHol cuctembl (http://www.naulinux.ru/static/Docs/
NauLinux/School/5.3/Docs).

Pucynox 2 — «Mooenv TO-BE»

Ota Mozens ABIsIeTCs yAydIIeHHOW Bepcrel MojieNTn Ha pUCyHKe 2. bputu criemanbl
CIIEYIOINE U3MEHEHUS:

- JlokyMeHTHpOBaHHE Mpolecca, B ONTUMHU3UPOBAHHON BEPCUHU pa3padaThIBa€MOTO
rporiecca, OyaeT 10CTymHO (OPMUPOBAHHUE OTIETOB HA OCHOBAHUH JJAHHBIX TTOTYYEHHBIX
myTeM cOopa nH(OpPMAIIHH, TOCIIE YET0 MPEICTABICHbI B CTPYKTYpHUPOBAHHOM (OpMATE;

- Jlob6aBneHo Oorple Bapuanuii MPU3HAKOB, KOTOPBIE MOXKHO IPOCTABUTH 000PY-
JOBaHUIO;

- Y4TeHO 0 BO3MOXXHOCTH MTPOBEACHNS BHETIJIAHOBOM MHBEHTAPHU3AIUH, T1I€ UMEETCS
BO3MOYKHOCTbH MPUJIOKHUTH COOTBETCTBYIOIINE JOKYMEHTHI;

- llpenycmarpuBaetcst GojbIliee B3aUMOJCHCTBHE MEXIY COTPYIHUKAMHU TOCPE.-
CTBOM MH(OPMALIMOHHON CHCTEMBI, 0€3 HEeOOXOAMMOCTH CBSI3U MHBIMH CITOCOOaMH.

WMeHHO maHHbIE MyHKTHl YYTEHBI B pa3padaThIBaeMOi CHCTEME.

OocyxneHue pe3yJbTaToOB

Pa3zpabareiBaemasi cuctema jIsi MHBEHTApU3allMU OOOPYIOBAaHUS YYUTHIBAET BCE
MepevrciIeHHbIE 0COOEHHOCTH BIIEONMUCAHHBIX crucTeM. Co3nanHas nH(popMaIrmoHHas
cucrteMa Oy/leT yIpaBlsTh 3allacaMy, POBOAUTH WHBEHTAPU3AIIMIO B COOTBETCTBHUE C
TpeOOBAHUSIMH.

1) Honvsosamenvckuti unmepgetic. OMUH U3 HEMATOBAXKHBIX ITYHKTOB IPH pa3-
paboTke nH(OOPMAITMOHHOW CHCTEMBI SBIIETCS pa3paboTka HHTEpdeiica s KINEHTOB
NpIIoKeHN. J{n3aiiH T0KeH OBITh JIETOK U HEPUHYKIEH B UCITOIb30BAHHUH JJISI HOBBIX
nonp3oBareseil. Takxe HanOomee pacpocTpaHEHHbIE AEHCTBUS TOTHKHBI BBITIOIHATHCS
MaKCHUMAJIBHO MTPOCTO, YTOOBI CYIIECTBEHHO CHU3UTH 3aTPauyuBaeMbIe YCHIIHA.

2) Yuem nonnoeo cnexmpa obopyoosanus u conymemayrowell 0QUCHOU mexHuKu.
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Pazpaborannas mHQOpMalMOHHAsI CUCTEMa YYUTHIBAET BCE XapaKTEPUCTHKHU 000pY-
JIOBAaHUS, COPTUPYET MO MPU3HAKaM, YKa3bIBAaeT KOJMUYECTBO M COXpaHSET B €IUHON
0a3ze nanHbpIx. CIUCOK 000PYIOBaHHS COXPAHACTCS B CIICIMAIM3UPOBAHHBIX pasaenax
CUCTEMBI.

3)lloocomoska omuemos u Ookymenmayuu. JIng KaueCTBEHHOTO M TOYHOTO
MPOBENICHHUS JIOKYMEHTAIBHOTO O(GOPMIICHUS MHBEHTAPH3AalUU OyIeT BO3MOXKHOCTD
chopMHpOBaTh JaHHbIE U3 MHPOPMAIIMOHHOM CUCTEMBI 1 Jaliee CPABHUBAThH KOJIMYECTBO
TOBapOB C TO3MIMSIMUA Ha CKJIAJax W IMOMeIeHHsx mo ¢akty. JoxkymeHTaIbHOE
oopmIteHIe MHBEHTAPU3ALUH TPOBOAMUTCS IIPH KayKAOM MOCYETE TOBAPOB Ha CKIIA/1axX,
C BHECEHHUEM IOJNHICEN OTBETCTBEHHBIX COTPYAHUKOB MIPOBOJSIINX JAHHBIX MPOLECC.
JokymeHtanbHoe oQopMiIeHHEe MHBEHTApH3alUu OyAeT M0 MaKCUMyMY BBITIOTHSTH
BECh MEPEUYCHb 3a/1a4, TEM CaAMBbIM CBOIUTH MIPOICHT OMINOOK K HYJIIO.

Ha nanHBIE MOMEHT HE CYyIIECTBYEeT aHAJIOTOB WH(POPMAIMOHHOM CHUCTEMBI LIS
WHBEHTapu3aluu odopynoBanus. PazpabarsiBaemas nHGOpMaMoHHas cucTemMa OyaeT
MMETh JOCTATOYHO WHTYUTUBHBIH M MUHUMAIUCTHUYHBIA nu3aiiH. Ha pucynke 3,
MOKa3aHa JuarpaMma «use-case» Juis pa3padarbiBaeMON CHCTEMBI.

@

YNpAEneie Nonk3ceaTenAn

If'ﬁ@ Wit

aNCNHEMIE GOPME

(Feoem L s View)

{froe Lse Case Vil

ABMIHICTPETD

(from U Case ..

OCTABWMK
(fromm Use G Vi)

YNpaBneKIte NOCTABWMCAMN YRpSENEHIe CKNR0M
{Foom Line G0 ¢ Vies) From Lse Case'View)

Pucynok 3 — «/Juacpamma cyenapuii uchoib306aHusay
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B cuenapuu ncrnonp30BaHus Moka3aH QyHKIMOHAJ, KOTOPBIH IMeeT pa3paboTaHHas
cucreMa. OyHKINHU TaKMe KaK: aIMUHUCTPUPOBAHUE CUCTEMBI, YIIPABIEHUE 3allacaMH,
CIHMCOK JIeHcTBUI Haa 000pyI0BaHHEM.

Ha pucynke 4 cnipoextupoBana Moaeb HHPOPMAaMOHHOHN cucTeMbl. Ha Hell ueTko
BHJIHA M€papXUsl KJIACCOB B CUCTEME.

= Moot = ASMUHACTRATOR = Nocmasugs

¥poBeH: JoCTYNa

| = yrpaBned JANBCANH i'_' MpoiIBa i Jacyna
TIDOEEOEHNE MBS HTADHIBLIM ;

> = Mogroroesa oTwaTHOCTH 1!

Pucynox 4 — «/Juazpamma knaccoe»

HarnsimHo yBUzIEB apXUTEKTYpy JaHHON CHCTEMBI Ha PHCYHKE 5, MBI UMEEM BO3-
MOXHOCTb 3aKJIFOUUTh, YTO MH(POPMALMOHHAS CUCTEeMa Oy/IeT UMETh KIIMEHT-CEPBEPHYIO
apxutektypy (http://www.naulinux.ru/static/Docs/NauLinux/School/5.3/Docs).

Cepeep
Gas naHHBEX

HDHHDHCEHHH

<Y @@ n

KJ'IHEHT I(nueu'( I(nuem' Knueﬂr

Pucynok 5 — «Apxumexmypa ungopmayuonnoii cucmemuvly
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3akiIoueHne

B pesynsrare mnpomenaHHoil pa®oTel W aHaiM3a OOJACTH WHBEHTApU3ALUH
chopMyaHpOBaH BBIBOJ O TOM, YTO MHBEHTapH3alUsl HE CTONb MPOCTOH, HO OYEHb
Ba)KHBII aCTIEKT MEHEIPKMEHTa OpraHu3anuu. B ciydae peHTabeinbHOro 1 KaueCTBEHHOTO
yueTa 000pyloBaHUSI padOTa B OpPraHU3alMd MOXKET CTaThb MEHEe TPYH03aTpaTHON H
JOCTaTOYHO YIPOIIEHHOW B omnpeeleHHbIX cdepax. Taxxke, He cTOUT 3a0bIBaTh, 4TO
OOJIBIIMHCTBO CPEACTB, MMEET CBOIO OTPOMHYIO MaTe€pHajbHYIO 3HAUUMOCTbH IS
OpTaHU3alr, COOTBETCTBEHHO, YTeps MM [IOpYa Ka)K10T0 U3 HUX IOCTaTOYHO TParnyHa
IUIs1 OPTaHU3aH U €€ I0X0JI0B, €CJIM MbI TOBOPUM O I0POTrOM 000pYI0BaHHH, KOTOPOE,
JUCTPUOBIOTOP MOCTABIISIET HE CTOJb YACTO, U TOJIBKO OTHOCUTEIBHO CIPOCa KOMITaHUH
U €€ CPEACTB.

ABTOMaTH3aLMs TpoLecca MHBEHTAPHU3ALiHU, BHECET HOBIIECTBA U MOACPHU3ALIHUIO,
a Takxke 0e3ycJIOBHO, TOpa3ao0 YIPOCTHT paboTy COTPYAHHUKOB MJIM yNPABICHLEB, KTO
HMeeT MaTepualibHYI0 OTBETCTBEHHOCTH 3a Bce 000pYI0BaHUE B OpPraHU3aIMU U BECT
Bce eule AanHbIA yueT B Excel. besycnoBHo, 3To OecruiaTHbIi pecypc, OIHAKO, CTOIBKO
e TPYyA03aTpaTHbIH, a TaK)Ke MOJABEPIKEH YeIOBEYeCKOMY (aKTopy.

[lo orTHOmIeHWIO K XpaHEHMIO, JaHHas HH()OPMALMOHHAS CUCTEMA, OTIUYHO
MOKa3bIBAET, TEKyllee KOJIMYECTBO OOOPYAOBaHHS, COOTBETCTBEHHO, JIMILIHEE
npuoOperarbesi He OyJeT, a TO 4YTO MOJB3YeTCs CHOPOCOM HE OyAyT B OKHAAHUH
COTPYAHUKAMH, TaK KaK, OyAyT MOMOTHSTHCS 1Mo (akTy ucuepnanus. Lleas nposenenus
WHBEHTApU3alUN COCTOUT B TOM, YTOOBI MO3BOJIMTH OPTaHU3ALUU OTICIUTH MPOLEce
3aKyTKH, TPOU3BOJCTBA M IKCILTyaTalld¥ NPOAYKLHWH. 3amachl SIBISIOTCS COCTaBHOM
4acThl0 0OOPOTHOTO KamMTala OpraHu3alid M KaK TaKOBble MPEACTABISIIOT cOOOM
TEKYLIHE aKTUBBI. 3a11achl TAK)KE PACCMATPUBAIOTCS KAK ICTOYHUK TOYTH BCEX ICHEKHBIX
cpeacts. Llens cocrout B TOM, 4TOOBI 1OOUTHCS 3PPEKTUBHOCTH B TeX 00NACTIX, TAC
peub uzaeT o 3arparax. HaydHbIii KOHTPOJB 3a 3amacamMy MPUBOIUT, C OXHOW CTOPOHBI,
K COKPAILEHHIO 3aI1acoB, a C IPyroi — K CyIIECTBEHHOMY COKPALICHUIO KPUTHYECKOTO
neduuuTa. IT0, 10CTATOUHO BaXKHBIH (haKTop, IPU OpraHu3aluy paboThl COTPYIHHKOB.
Tak kak, Te ke caMble PACXOAHUKH, YTO CTOJb HEOOXOIMMBI B KHU3HU O(uca, MOTYT
OBITH HMCYEpHaHbl B JCHb €KEKBAPTAJIbHBIX OTYETOB, COOTBETCTBEHHO OXHMIAHUE B
JaHHBIA MOMEHT, He Mo100aeT NpodeccuoHaNbHON CTOPOHE OPraHU3aluHy.

[Tpu pazpaboTke HHPOPMAMOHHON CUCTEMBI, OBIIIH BbIJICJICHBI TPEUMYILECTBA:

- YmpaBieHue 3amnacamMu 00ecrednBaeT KOHKYPEHTOCIIOCOOHOCTB;

[ImanupoBaHue 3amacoB MOBBIIIAET YPOBEHb O0OCTYKHBAHMS;

[ImanupoBaHue U yIpaBiIeHUE 3arlacaMi CHUYKAET 3aTPaThl HA XPaHEHHE;
PenrabenbHOE HCNIONB30BaHNE CKIIAJICKHE TIOMEICHUS;

VYrpasieHue 3anacaMy yIpouiaeT yueT IesiTeIbHOCTH U CTOUMOCTB;

KoHTpons 3amacoB cooTBETCTBYET TpeOOBaHUSIM O0€30MIACHOCTH H SKOHOMHUECKUM
MpenMyIIecTBaM;

- IlpoBeneHue WHBEHTapU3alMH NPUBOAUT K 3(P(YEKTUBHOMY HCHOIB30BAHHIO
YeJIOBEUYECKUX PECypCOB U 000pYIOBaHUS;

- D¢ PeKTUBHBINA KOHTPOIIb 3aI1aCOB MMOBBIIIACT BHITOAY;
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KOHTpOJ'IB 3aracoB yIy4dlacT Ka4e€CTBO MPOAYKINHU,

3(1)(1)6KTPIBHI:II7I KOHTPOJIb 3al1aCoOB MMPUHOCUT NOTCHIUAJIBHYIO SKOHOMMUIO;
KOHTpOJ'IB 3amacoB MO3BOJISET U30€KaTh A0POroCToAIUX IMEPEPHIBOB B pa60Te;
CTpaTCI‘I/IH YIpaBJICHUS 3al1aCaMn o0eryaeT 3KOHOMHIO Ha 3aKyIIKax.
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Abstract. The article discusses some aspects of building a system for assessing the
quality of distance learning and considers the main groups of quality indicators. To
identify the factors that determine the quality of education, it is proposed to study the
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AnHoTamusa. Makanaga KamibIKTBIKTaH OKBITY carachlH Oaranmay JKyHeciH
KYPYIBIH KeHOip acmeKkTijiepi TalKbUIaHAJbl JKOHE cana KepPCeTKIITEepiHiH HeTi3ri
TONTaphl KapacTHIPIIAAbL. biliM carmackliH aHBIKTaWTHIH (haKTOPIAPABI aHBIKTAY YIIiH
KAITBIKTBIKTAH OKBITY KYHECiHIH KaIlIbIKTHIKTaH OKBITY KYHECiHIH opOip KOMITOHEHTIHIH
cUmaTTaMaiapblHa TOYEJIIITiH 3epTTey YChiHbIIaAbl. OKy MpOIeciH KaKcapTy YIIiH
OKBITY CarachlH Oaraiay/IblH OHTAWUIIBI 9/IicTeMeci 93ipIaeH .
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KBI3METI, OKy HOTIDKENepiH Oaranay >Xyieci, CTyASHTTepiH KY3BIPETTUIIK IeHTreli,
ABTOMAaTTaHBIPBUTFaH OacKapy Kyieci, MaTeMaTHKAIBIK 9J1iC
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AHHoOTanus. B crarbe paccMOTpeHBI HEKOTOPBIE ACTIEKTHI ITOCTPOCHHS CHCTEMBI
OLICHKM KayecTBa IMCTAHIIMOHHOTO OOYYeHHS M PACCMOTPEHBI OCHOBHBIE TPYIIIBI
nokasateneil kadecTa. /Iy BBISIBICHUS (DAKTOPOB, ONPENEINSIONINX KadecTBO o0Opa-
30BaHUs, NPEUIOKEHO HCCIENOBaTh 3aBUCHMOCTh KadecTBa JMCTAHIIMOHHOTO
o0ydeHHsT OT OCOOCHHOCTEH Ka)KJOr0 KOMIIOHEHTa CHCTEMBI JHUCTAaHIMOHHOTO
oOyuenusi. Pa3pa-0oTana onTuManbHas METOIMKA OIEHKH KadyecTBa OOYUYEHUS IS
yIy4meHus yaeOHOro mpouecca.

KaroueBble ciioBa: KauecTBo 00pa3oBaHusi, Ka4eCTBO TUCTAaHIIMOHHOTO O0YYEHHS,
JeATeIbHOCTh 00pa30BaTEIbHOTO YUPEXKICHUS, CHCTEMa OICHHUBAHUS DPE3yJbTAaTOB
00y4eHHs, YpOBEHb KOMIICTEHTHOCTH OOYYaIOIIMXCs, aBTOMAaTH3UPOBAHHAs CHCTEMa
YIpaBJICHUs], MATEeMAaTHIECKUIH METO]
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Introduction

Automation of important areas of activity of a higher educational institution is one of
the priority areas of development of a modern university. The interrelation of the business
processes implemented in a higher educational institution predetermine the functional
and structural features of the implementation of university automated systems. On the
one hand, each separate subdivision of the university has its own specific tasks, which
requires the creation of specialized software solutions, on the other hand, it is necessary
to ensure close interaction of separate subsystems with each other. The logical solution
to the problem is the creation of a unified automated information system (Andryushkova
etal., 2017).

The relevance of the study is due to the practical need to improve the efficiency of
educational process management, as well as the efficiency and quality of analytical
work. The main purpose of the automated management system of a higher educational
institution is to increase the efficiency of management of the activities of a higher
educational institution and the quality of the educational process (Andreev, 2020).

The main function of innovative transformations is the opening of a new form of
activity or optimization of the existing one both inside the university and with external
organizations, the informational system should establish the technology of work
and smooth out the sharp corners in interaction, and the purpose of informatization
is to optimize the well-functioning system of interaction, maximum automation of
processes without compromising their quality and maximum release of resources. These
components used in the system allow the university to constantly develop under very
changeable external conditions. The absence of one of these components will not give
stability in the growth of the university (Avanesov, 2020).

Achieving this goal is possible by automating the solution of applied problems:
planning the educational process, creating a university portal and an information
and reference system. Due to the fact that the system is used to solve problems of
various purposes, its structure should include various applications and subsystems
for the admission campaign, planning the educational process, managing information
and methodological resources, administering the student population, monitoring and
controlling progress and attendance, organizing document circulation, decision support,
scientific management, financial planning and accounting, as well as for the management
of administrative and economic activities, etc. Additional difficulties are associated with
the need to reorient the educational system of the university to the competence-credit
approach and a two-level system of training specialists (Gotskaya et al., 2021).

When analyzing the current state of development and organization of automated
information systems of higher educational institutions, a systematic approach and a
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comparison method were used. These methods were also used to compare the qualitative
characteristics of various technologies and methods for creating automated information
systems. When researching sources on this topic and subject area, the method of system
analysis was used, when considering the accepted systemic terms on the research topic
- the terminological approach and etymological analysis of concepts (Vlasenko, 2017).

Educational processes are an important component of socio-economic processes that
determine the success of the development of individual countries and regions in the
current period of the knowledge economy (St. Petersburg Economic Journal, 2017).

The importance of these problems dictates the need for radical transformations in
the education systems of the leading countries of the world. One of the key problems of
the educational system, including the Russian one, is to improve the quality of higher
education. An important stage in the process of modernization of higher education was
the transition to a competency-based approach to assessing the quality of education,
which requires a change in the existing methods for assessing the quality of education
(Bondarenko et al., 2018).

Currently, a lot of meaningful ideas have been proposed concerning the very concept
of competence and methods of its assessment. However, the problem of measuring the
level of competencies formed in the learning process still does not have a generally
accepted solution either in our country or abroad. This is due to the fact that the very
task of measuring competence cannot be solved within the framework of pedagogical
science alone. It is part of a more general task of assessing the quality of labor resources
as a factor influencing the processes of socio-economic development, and employers,
government authorities, and public organizations representing the entire society should
participate in its solution. This heterogeneity of the subjects involved in assessing the
quality of education leads to inconsistency of the proposed methods and the impossibility
of their systemic application. The consequence of this is the absence of mathematical
models to describe the complex and multifaceted concept of competence, as well as the
methodology for measuring the level of students' competence (Eremina et al., 2018:
2949-2955).

In the field of education, the quality of education, i.e. Satisfaction of the customer's
requirements means the compliance of the knowledge and skills of the graduates of
the educational institution with the requirements of the labor market. Society, through
the demand for graduates in the labor market, brings its needs to higher education and
controls the level of training of specialists. The prestige of a university depends on how
it is quoted on the labor market and where its graduates get a job. In terms of approaches
to quality assessment and control, two quality management models remain. The first
model is based on direct control of students' knowledge. The second model of education
quality management is based on the control not only of the knowledge of students, but
also of the learning processes, their organization and the means used (Eremina et al.,
2017).

Materials and methods

In the context of the modern educational process, priority is given to distance
education. The assessment of the quality of distance education in many respects should
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be close to the assessment of the quality of regular full-time or part-time education.
Thus, the quality of education, as a complex of knowledge and skills, must meet the
same requirements, regardless of the form of education. However, the quality assessment
in terms of the organization of the training process will depend on the form of training
(Herbert, 2018).

To identify the factors that determine the quality of education, itis advisable to consider
the components of the learning process. The quality depends on the characteristics of
each component (Kayukova, 2018).

The components of the system are a student, a teacher, training materials (repository),
a system for delivering materials to a student, a system for evaluating learning outcomes,
a student's model (his profile). Relationships in architecture represent the streams
of data exchanged between participants in the learning process. The teacher or the
administration system manages the selection of training materials from the repository
based on information about the student's profile, the results of assessing the student's
behavior and the metadata of the repository. The selected training materials are passed
on to the trainee, and information about the testing part is also delivered to the grading
component via the delivery component. The learner performs educational procedures
by acting on the “assessment” component, which, in turn, can change the data in the
learner's profile. In the process of studying the material, the student can exchange
information directly with the teacher (Legan et al., 2017).

The factor from the component "teacher" is the qualifications of the teachers. With
distance learning, there are several categories of teachers - these are authors of teaching
materials, teacher-consultants, teacher-lecturers. The influence of the authors of teaching
materials on the quality of teaching can be taken into account through quality control
of teaching materials. To control the quality of the rest of the teaching staff, traditional
approaches can be used, based on the control of the availability of academic degrees and
titles, the participation of teachers in scientific research, etc (Legan et al., 2017).

The component "assessment" determines the effectiveness of control of student
knowledge and feedback "student-teacher". When assessing the quality of distance
learning, effectiveness is related to the quality indicators of testing systems. Finally,
the quality of education largely depends on the quality of educational materials in the
depository (Yupayao et al., 2017).

Inthe quality management system, there are several groups of indicators characterizing
the quality of distance education.

The content of distance learning assessment includes all traditional types of
assessment: input, current, midterm and final. The input assessment allows to establish
the readiness of students to study the educational module of the discipline, to differentiate
them according to the level of preparedness (Pachshenko, 2019: 29-35). An especially
important role in the distance education system is played by current assessment,
which makes it possible for the teacher and the student himself to assess the depth of
mastering the material, to outline the individual pace of learning, and to timely adjust
the educational process. The systematic current assessment, applied at each stage of
education, allows to determine the level of knowledge gained, the structure of knowledge,

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

o £ International License

62



INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2022. Vol. 3. Is. 1.

the level of formation of motivation for learning, and timely carry out correctional work
with students. The milestone assessment allows us to determine the readiness for the
transition to the next stage of training, to identify the results of the passed stage. Current
and midterm control allows you to see the student's individual movement along the path
of development. The final assessment determines the degree of mastering the content of
academic disciplines in accordance with the goals set, corresponding to the Federal State
Educational Standard. These types of assessment take place both when assessing each
topic and discipline being studied, and when assessing the quality of training at a certain
stage (for example, a training course), in accordance with a universal technological
assessment algorithm, which consists of a chain of step-by-step activities (technological
operations) (Sokolovskaya et al., 2017).

The algorithm for assessing the quality of training involves the step-by-step
execution of technological operations, i.e. division of the assessment technology into a
number of interrelated elements. The algorithm prescribes how and in what sequence
the teacher should act in order to ensure the unity of internal and external control of
the quality of education: 1) the selection of objects of assessment and the definition of
requirements for them; 2) development of a criterion-evaluative assessment base; 3)
bringing items 1 and 2 to the attention of students; 4) planning of measures (temporary
regulations) of control and evaluation activities; 5) preparation of organizational and
technological support (technical means, evaluation materials, etc.); 6) organization and
conduct of control and assessment activities; 7) processing of the information received;
8) the result in the form of a set of facts, on the basis of the interpretation of which a
conclusion is made about the quality of training at the studied stage and the forecast of
further quality improvement (Zhumanbayeva et al., 2020: 25-32).

Distance learning allows to use almost all known organizational forms of assessment
(exams, tests, written tests, abstracts, colloquia, coursework, laboratory tests, project
work, diary entries, observation logs, etc.), supplemented by specially developed
computer programs that allow you to remove a part teacher workload and enhance
the effectiveness and timeliness of assessment. A distinctive feature of assessment in
distance learning is an increase in the number of forms of current assessment, their
individualization and differentiated nature, since assessment is an effective feedback
mechanism for each student with a teacher (Romanova, 2017).

An important aspect of the content of the education quality assessment is the
determination of assessment criteria for measuring learning outcomes at various stages,
in accordance with the planned result (Stankevich, 2020).

Results and discussion

Mathematical model for assessing the quality of student training

All indicators that determine the quality of an educational institution are divided into
two groups — indicators of potential and indicators of performance (Tishina, 2017).

Based on this classification, we will consider the classification and functionals of the
quality of the educational process. In what follows, we will use the following notation:

N — number of single-profile higher educational institutions, q — last q years
numbers, including the current academic year, k = number of students, i=1, 2,....,j =1,
2,....
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We denote:

V, — the proportion of students who received “good” and “excellent” according
to the results of examination sessions by courses, specialties, directions, cycles of
disciplines;

V, — the proportion of students who received “good” and “excellent” in fundamental
disciplines in senior years (selectively);

V, — the proportion of students who received "good" and "excellent" according to
the control testing "external assessment of educational achievements"

V,— the proportion of students participating in research work;

V, — the proportion of students participating in innovative projects and involved in
small business, which is associated with the direction of training at the university;

V, — the proportion of students who combine study with work in the direction of
study at a university.

Comparative scores are calculated as follows:

[}

N vk
X =— Illk (D
B 43 Vk @)

Where B — number of non-zero indicators Vlk. If X>1,Y > 1, then this indicates an
excess of the level of quality of training of specialists relative to its average value in the
aggregate of universities N and has a tendency to increase.

To date, various studies of educational processes have been carried out and methods
for optimizing the educational process are proposed, but it should be noted that fully
mathematical methods have not found their development in these works. Mathematical
modeling allows us to consider the processes taking place in education not only from
a quantitative but also from a qualitative point of view. For the most part, the use of
mathematical methods is limited to the processing of experimental data using primarily
statistical methods. The difficulty in applying mathematical modeling to the educational
process in higher educational institutions is often associated with the difficulty of
formalizing the task and its multi-parameter nature (Tishina, 2017).

Conclusion

In the course of this study, a theoretical analysis of the problem and assessment
of the quality of distance learning in an educational organization was carried out. It
has been established that distance education is a purposeful, organized, systematically
carried out process of independent mastering of knowledge, skills and abilities under
the guidance of remote teachers.

Using the proposed mathematical model to determine the quality of teaching, it is
possible to develop an optimal teaching methodology, which will improve the quality of
the educational process, which will lead to an increase in students' knowledge.

Thus, an increase in the effectiveness of the learning process by methods of
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mathematical modeling is provided through analytical studies of a set of characteristics:
student learning and teacher qualifications.
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Abstract. Supervised machine learning algorithms have emerged as the primary
data mining tool. The use of health data to diagnose disease has lately revealed the
potential use of these technologies. The purpose of this research is to find various
forms of regulated machine learning algorithms as well as major trends in measuring
performance and illness risk. In this article, we will attempt to anticipate patient
illnesses based on their symptoms. We employ the decision tree algorithm to reach
this aim, which will aid in the diagnosis of patients' health. The data set includes
physiological measures for 42 different illnesses (diseases) and 129 different features
(symptoms). We created a categorized decision tree model that uses standardization
techniques known as format reduction to generalize data and delivers training to a
dataset in a short amount of time. Developed trained models are then utilized to
forecast illnesses, including their causes and preventative strategies, after they have
been normalized.
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AHHOTamus.  MammHanapJpl  OKBITYAbIH  OaKbUIAaHATBIH  alrOpUTMAEPI
JepeKTep/l IIBIFAPYIBIH HETi3ri  KypaiblHa aiiHannel. JKakblHOa — aypynaplsl
JMarHOCTUKAIAy  YIIiH MEIUIMHAIIBIK JiepeKTep i KOJITaHy OCBI
TEXHOJIOTHSIIAPABIH  BIKTHMAJ KOJJIAHBUTYBIH aHBIKTaJbl. BYJl 3epTTeyaiH MakcaThl-
MAaIllMHAHbI OKBITY/IBIH PETTENETIH aNTOPUTMACPIHIH OpTYpIli (hopManapbiH, COHBIMEH
Karap OHIMIUIIK MEeH aypy KaylliH eJIIeyaeri HEeri3ri TeHACHIUsIapabl Ta0dy. by
Makajaaa 0i3 MalMEHTTEPAIH aypyJapblH OJIapAbIH Oenrijepi HeriziHme Oospkayra
THIpBICAMBI3. AJIFa KOWBUTFaH MaKcaTKa J)KeTy YIIiH 013 MalueHTTepAiH JIeHCayIbIFbIH
JIMarHOCTHKaJayFa KOMEKTECETIH IIeIMIep alropuTMiH KosjgaHambi3. Jlepektep
KHUBIHTBIFBIHA 42 Typni aypymslH koHe 129 typmi Oenrinepnid (GU3HOIOTHSIIBIK
KepceTKimTepi kipemi. bi3 gepexrtepai kanmpuiay yuriH GopMarThl KbICKApTy eIl
aTaJlaThlH CTAHJIAPTTAy OAICTEPIH KOJJIAHATHIH JKOHE KbICKA MEp3iMJe MaJIiMeTTep
KUBIHTBIFBIH ~OKBITYIBl KaMTaMachl3 €TETiH [IelIiM arallblHbIH CaHaTTaJFaH
MozeiH kacaablik. ComaH KeHiH OIi3[iH OKBITBUIFAaH MOJEIBASPIMI3 KaJbIIKa
KENTIPUITeHHEH KeHMiH aypyyapibl, OHbBIH IIIIHJIC OJNap/blH ceOenTepi MEH aljbIH-
ally CTpaTerusuIapblH 00JDKAY YIIiH KOJIaHbLIA b

Tyiiin ce3mep: Illemim arambl, (QU3HONOTHSIBIK —OIIICYIEP, JIEKTPOHIIBI
Menununainsik JKazoanap (OMIK), MallIMHAIBIK OKBITY, TJIITIK
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Annortamusi. KoHTponupyemble airopuTMbl MAIIUHHOTO OOy4YSHHs CTajH
OCHOBHBIM  HWHCTPYMEHTOM  JUISI  M3BJIEYEHHS  JaHHBIX.  lcronp3oBaHHe
MEIUIIMHCKUX JAaHHBIX [UIsI JUAarHOCTUKU  3a00JIeBaHWU HEJABHO  BBIIBHIIO
BO3MOXXHO€ TMPUMEHEHHWE OITUX TexHojorui. Llenp JaHHOTO  UCCIEAOBaHUS
COCTOMT B TOM, 4YTOOBI HAWTH pa3audHbie (GOPMBI PErYIUPYEMBIX aITOPUTMOB
MAIIMHHOTO ~ OOydYeHWs, a TakKe OCHOBHBIE TEHJICHIMH B  W3MEPEHHUH
MIPOU3BOAUTEILHOCTH W pHUCKAa 3abojeBaHuil. B 9TOl cTaThe MBI IMOMBITAEMCS
mpejcka3arb  3a0o0JieBaHWS  TMAllMEHTOB HAa OCHOBE MX cuUMNTOMOB. Jlms
JIOCTHJKEHHUS IIOCTAaBIECHHOM MLEJM MBI HCIOJIB3YEM AJITOPUTM PEUIEHUH, KOTOPBIi
IIOMOTaeT JMarHOCTUPOBATh 370pOBbE MAalMeHTOB. Habop MaHHBIX BKIIOYAET
(dbus3monornyeckue mokazatenu 42 pasTUUHBIX 3a0oieBaHWM W 129 pazsTUUHBIX
CUMIITOMOB. MBI pa3zpaboTanu KiacCH(UIMPOBAHHYIO MOJETb JiepeBa pEIICHUH,
KOTOpasi HCIONB3YeT METOAbl CTaHAApTH3al[MH, Ha3bIBa€Mble COKpAIICHUEM
dhopmartoB, 11 0000IIEHUS NAaHHBIX B oOecrednBaeT oOydeHne HabOpy MAaHHBIX B
KOpPOTKHE CpOKH. 3areM Hamu OoOyueHHBbIE MOJENM HCIONB3YIOTCS IS
MIPOTHO3UPOBAHUS 3a00JCBaHUMN, BKIIIOUAs UX MMPUYUHBI U CTPATETUH MPO(IIIAKTHKH,
[10CJIE HOPMAJIU3ALMH.

Kirouessble ciioBa: JlepeBo penieHui, (GU3M0IOTHISCKUE U3MEPEHHUSI,
Onextponusie Menununckue 3anucu (OMK), mammaHOe 00ydeHue, TOUHOCTh

Host HUTHPOBAHUA: C.b. Paxmertyinaesa, AK. Kynbaesa.
CuMnroMaTuieckas OIleHKa 3a00JIeBaHUIl ¢ UCIOJIH30BAHUEM JIEPEBHEB PEIICHUN U
aHaTM3a SNEKTPOHHBIX MeaMIMHCKnX 3ammceit /MEXIYHAPOJIHBIM XYPHAJI
MHOOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOI'MIA. 2022.
Tom. 3. Is. 1. Homep 9. Crtp. 66-73 (Ha pycckom si3bike). DOIL: 10.54309/
JICT.2022.9.1.009.

Introduction
The process of identifying which disease is responsible for a patient's symptoms is
known as medical diagnostics. Because certain symptoms and indicators are non-
specific, the diagnosis is the most difficult challenge to solve. The most important
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Diyar Qader et al., 2019). Machine learning has sparked a lot of interest and is now
employed in a variety of nations. When applied to handle serious problems like cancer,
heart disease, and dengue fever, machine learning has proved to be beneficial. Many
researchers employ decision-making algorithms as one of their projection approaches
(Nahar et al., 2018). Various machine learning approaches have been developed by
many researchers to accurately identify various illnesses (Iswanto Iswanto et al., 2019).

In medicine, machine learning approaches are becoming increasingly significant,
particularly for illness identification in medical data.

Machine learning enables machines to learn without the need for specific
programming. Using machine learning techniques to create a model, you can forecast the
first diagnosis and suggest remedies (Reem et al., 2018). Early detection and treatment
are the most effective ways to minimize the number of fatalities caused by any disease
(Gopi Battineni et al., 2020). As a result, several medical researchers are creating novel
prediction models for illness detection based on machine learning algorithms (Diyar
Qader Zeebare et al., 2019).

Text summarization and decision tree techniques are used in this article. The data was
provided from the website kaggle.com (https.//www.kaggle.com/kaushil268/disease-
prediction-using-machine-learning, 2020). We have specified the dataset as research-
based testing and training data.

Methods and Algorithms

Data mining is a method of identifying patterns in data using intelligent methods.
Extracting patterns and perceptions from large amounts of data is a complex process.
The value of these methods has been demonstrated in the field of medicine through
experiments with various algorithms. One of such algorithms is data classification. This
is the process of defining models that can explain different classifications of data. For
classifying large datasets, decision trees are frequently utilized (Deepika et al., 2020).
The decision tree divides information between root and end nodes (Arumugam et al.,
2021).

A decision tree (DT) is a controlled machine learning technique that divides data
repeatedly depending on specified factors to solve regression and classification issues.
The data is separated into nodes, and the ultimate solution is represented by three hosts.
The purpose of the decision tree is to use data from the discipline to study the basic rules
of decision-making and implement a model that can predict mop variables (Yash Jayesh
Chauhan, 2018). At the training stage, the tree is created using training data. Class
names are stored in domain nodes while solution nodes are not in domain nodes. At the
training stage, the tree is created using training data. Class names are stored in domain
nodes while solution nodes are not in domain nodes (Adel Sabry Eesa et al., 2015; Adel
Sabry Eesa, 2015). Decision trees are used to organize clear and numerical information.
The linear relationship between the parameters does not affect the authenticity of the
tree (Xiaolu Tian, 2019). Does not require pre-processing of data. Reconstruction of
trees increases the likelihood of excessive assembly (Deva Kumar, et al., 2020). The
child node and the three-leaf node in Figure 1 show the basic decision tree and the field
of medicine is the application of the application tree. The circles represent each variable
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(C1 C2 and C3) and the squares represent the selection results (Class A and Class B).
Each branch is classified as true or false depending on the value of the results of the
previous node test in order to successfully classify the sample into classes.

Figure 1 — « A decision tree is illustratedy

The decision tree approach is a popular data extraction method for creating predictive
models based on various explanatory functions. This path divides the population into
groups based on the number of branches on trees that produce inverted trees with
internal root and leaf nodules. A decision tree is a nonparametric approach for working
with big, complicated data sets without the need of several parametric structures. The
study data can be separated into training and test datasets if the sample size is high
enough. A training dataset is used to model the three, and a validation dataset is utilized
to achieve the best final model for choosing the suitable tree size (Rakhmetulayeva et
al., 2018: 231-238).

The decision tree predicts the disease based on the main symptoms. First, we collect
the first five user tokens and store them in an array with a number assigned to each
element. These inputs are entered into a prognostic model of the disease. This quality
corresponds to the collection of data on diseases ending with the highest level of trust
on the part of public peripheral nodes.

We repeat the process described above by increasing the size of the tree in a repeating
section to create a tree. We set the current node to the last node if there is no doubt that
the output for this symbol has been edited (Rakhmetulayeva et al., 2021: 1730-1739).
We use electronic medical records to add additional symptoms to the database in order
to better predict the disease based on symptoms.

Building a Decision Tree: General Rules:

1. Choose the best features/attribute which is the ability to subdivide or subgroup
data in the most efficient way

2. Check if all elements have the same attributes and there are no additional attributes
or instances

3. End the iterative process.
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Results and discussion

In this section we will see the results of using the decision tree. Accuracy indicator
Accuracy (P) recall (R) and F-indicator are metrics used to evaluate the performance
of the algorithm. The measure of accuracy (given in equation (1)) provides an accurate
measure of positive analysis. The correct set of positive results [as defined in equation
(2)] is determined taking into account. The measurement F [given in equation (3)]
evaluates accuracy (Apurb Rajdhan et al., 2020).

P = (TP) /(TP +FP) (1)
R = (TP) /(TP +FN) (2)
PR = (TP) /(TP + FN) F- Score = (2 * P = R) / (P +R) 3)

» TP True positive: the patient is infected with the illness, and the test results are
positive.

* FP False positive: despite the fact that the patient does not have the condition, the
test results are positive.

* TN True negative: the patient is not afflicted with the disease, and the test results
are negative.

* FN False negative: although the patient has the disease, the test results are negative.

The data set includes physiological measures for 42 different illnesses (diseases)
and 129 different features (symptoms). The data set which was used from the website
kaggle.com. Figure 2 shows part of the data.

4 Treirsmgeay |1L328 ME]
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Figure 2 — «42 types of diseases»
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The above methods are tested using pre-generated datasets during training and
implementation. The confusion matrix is used to calculate the performance metric
shown above. The performance of the model is summed up in a confusion matrix.
Figure 3 shows various variants of the optical illusion matrix of the proposed model.

[[12@ ... 2 @ @)
[e198 ... 098]
[eea1 ... 88 8]
[aBe ... 1 8a8]
[eeeo ... 8180]
[ee8 ... 881]]

Figure 3 — «Decision Tree Confusion matrix»

The accuracy estimates for the categorization of the decision tree (http.//acadpubl.
eu/ap, 2020) are shown in Figure 4. As we can see the accuracy of the decision tree is
97.6 % which represents good result for the study. It means that in the future when we
do comparative work on other machine learning algorithms we will choose the best
algorithm.

from sklearn.tree import DecisionTreeClassifier
dr = DE‘I’."I!!.&I"ITFI’!EEIEEE!.flEF{rﬂﬂﬂﬂfﬂ_SIﬂ!& = 42}
dt.fiv(x_train, y_train)

dt.predict(x_test)

dt.score(x_test, y_test)

B.97T61984T61984T62

Figure 4 — «Decision Tree classification accuracy»

Conclusion

Inthefield of medicine, machine learning has emerged to give tools to evaluate disease-
related data (Priyanka Sonar et al., 2019). As a result, machine learning technologies
play an essential role in early illness diagnostics. This article gives an overview of the
machine learning approaches and standard datasets that are used to forecast illnesses
such as fungal infection, gastroenteritis, hypertension, hyperthyroidism and many more.

According to the findings of this study, the decision tree algorithm is the most
effective algorithm for illness prediction, with an accuracy score of 97.6 %. The study
may be improved in the future by establishing a web application based on the decision
tree algorithm and employing a larger dataset than the one used in this analysis, which
will assist to deliver better findings and aid health professionals in successful and
efficient forecasting of illnesses.
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Abstract. The demand for cargo transportation is largely due to the dynamics and
structure of changes in production volumes in the country, as well as the viability of
enterprises and organizations in all sectors of the economy. The article deals with the
issues of studying transport and technological complexes on simulation statistical
modification in order to optimize road transport logistics at the enterprise. Modeling
used in the study allowed to discover the most effective methods of timely management
of transport and technological complexes and implement them through an automated
information system. The current difficulties in this area were also considered. Among the
most urgent tasks in this field at present are the problems of creating effective methods
for solving complex weakly formalized optimization problems and making conclusions
through the use of new methods of computational intelligence, such as evolutionary
modeling, fuzzy genetic and adaptive algorithms. When building today's logistics
systems, the whole life cycle of a product is planned from the process of extracting raw
resources, its transportation to the production warehouse to the transportation of finished
products to the consumer. It should be taken into consideration that the economy and
transportation mutually affect each other. Both the development of the economy causes
an increase in transportation, and the high level and possibilities of transportation
services have a beneficial effect on the level of investment and the growth rate of the
economy in the region.

Keywords: simulation modeling, logistics optimization, algorithm, operational
management, statistical models
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KOJIIK JIOTUCTUKACHI )KYUEJIEPI MEH MOJIEJIbAEPIH
OHTAWJIAHJBIPY

JLB. lHlaaxwemos*, E.H. Amupzanues

lasxmeTtoB Juac Bip:xanyab1 — Xanelkapaiblk aKIapaTThIK TEXHOJIOTHSUIAp YHUBEpCHTETIHIH «busnec
aQHAJMTHKA» MaMaH/IBIFbI OOMBIHINA eKiHIT KypC CTYACHTI;

Amuprannes Eqnnxan HecunxanoBHY — TeXHUKA FRUIBIMAAPBIHBIH JIOKTOPHI, «AKIAPATTHIK XKYHenepy
KadenpackIHBIH Tpodeccopbl, XalbIKapablK aKIapaTThIK TEXHOJIOTHSIIAp YHUBEPCUTETI.

© J1.b. llasxmeroB, E.H. Amupranues, 2022

Annotanus. J)Kyk TacbIMaiblHa JETeH CYpaHbIC eIIeT] OHAIpiC caHbIMEH-KOJIEMiHIH
e3repy MaciuTaObl MEH KYPBUIBIMBIHA, JKOHE JIe SKOHOMHUKAHBIH OYKiJ cajalapbIHIaFbl
KOCIMOPBIHIAP MEH YHBIMAAPBIH TipILIiTiriHe OainanbicTel. Makaana KoCilmopbIHAaFbI
ABTOKOJIIK JIOTUCTUKACHIH OHTAHIaHIBIPy MaKcaTbiHIa MUTAHSIIBIK CTaTUCTHKAIIBIK
Moaudukanusiiarel - KemiKTiK-TeXHOJIOTHSIBIK ~ KeLISHACPAl 3epTTey Macenenepi
KapacTelpbuiafibl. Mogenbaey KemiKTiK-TeXHONOTHSUIBIK, —KeIIeHICPAl  YaKbIThLIbI
OackapyablH €H THIMII OIICTEpiH alllyFa JOHE OJapAbl aBTOMATTaHIbIPHUIFaH
aKnaparThIK JKyienep apKbUIbl Ky3ere acblpyra MyMKiHZiK Oepai. CoHpaii-ak, ochl
caylafiarbl Ka3ipri KMbIHIABIKTAP KapacThIpbULAbl. Kazipri yakelTTa OCBl calajarbl eH
©3EKTi MacelesIepiH KaTapblHa SBOJIOLMSIBIK MOACIBICY, aHbIK €MEeC T'€HETHKAJbIK
JKOHE aJIaITUBT1 AJITOPUTMEP CUSKTHI €CENTEY MHTEIUICKTIHIH KaHa 9ICTePiH KO AaHy
apKbUIBl KypAendi, ¢opManuzaunusuiaHOaraH OHTAWJIaHIBIPY MOCeJeNepiH IIelryaiH
THIMAI OMICTepiH KYPY >KOHE KOPBITHIHIBI jKacay jKaTalbl. BYTiHI1 JIOTMCTHKAIBIK
XKYHenepal Kypy Ke3iHJle OHIMHIH IIMKi3aT eHIipyaeH OacTarl, OHbl OHAIpiC KOWMachIHA
KETKI3yAeH OacTan TYTHIHYIIbIFa JaiiblH OHIM/I TackIManaayFa Jedinri OyKil emipiik
LUK KepceTiireH. DKOHOMHKA MEH TackiMaiifay Oip-OipiHe e3apa acep eTeTiHiH ecTe
yCTaraH *eH. DKOHOMHUKaHBIH JaMybl TaChIMAJIApIbIH ©CYiHE 1€, KOFapbl JCHIenre
1e, TachIMaliay KbI3METTEpiHiH MYMKIiHIIKTepiHe e acep ereni, MHBecTuuusiap
JIeHIeliiHe KoHEe aliMaKTaFrbl YKOHOMHKAHBIH ©CY KapKbIHBIHA KaFbIM/IbI 9CEP €TEi.

Tyiiin ce3nep: Moaenbaey, IOTUCTUKAHBI OHTAHIAHIBIPY, AITOPUTM, XKeael 6acKapy,
CTaTUCTUKAIIBIK MOJEIBACP

Hoviexce3 ymin: JI.b. IlasxmeroB, E.H. Amupramues. Keimik noructukacet
xyHenepi MeH moxenbaepin oHrainanablpy //XAJIBIKAPAJIBIK AKITAPATTBIK-
KOMMVYHUKAIUAJBIK TEXHOJIOTUAJIAP XXYPHAJIBL. 2022. Tom. 3. Is. 1.
Hewmipi 9. 74-82 6et (opsic Tininae). DOIL: 10.54309/1J1CT.2022.9.1.010.
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ONTUMM3AIIMA CUCTEM U MOJEJIA TPAHCIIOPTHOM
JIOI'NCTUKH

JLb. Illaaxmemos™, E.H. Amupzanues

IMasxmeroB /Iuac BipaaHyabl — MarucTpaHT BTOPOro Kypca crenuansHocTd «busHec aHanuTHka»
MexyHapoJHOTO YHUBEpCUTETa HH()OPMAIMOHHBIX TEXHOIOTHIA;

Amuprannes Emuaxan HecunxaHoBHY — JOKTOp TEXHHYECKHX HayK, mpodeccop Kadeapsl
"Nupopmannonnsie cucteMsr", Mex1yHapoIHbIH YHHBEPCHTET HH(POPMAI[HOHHBIX TEXHOJIOTHIl.

© J1.b. lllasxmeros, E.H. Amupranues, 2022

AnHoramus. Crpoc Ha rpy30MepeBO3KH BO MHOIOM OOYCJIOBJICH JHHAMHUKOH U
CTPYKTYpOH H3MEHEHHN 00beMOB ITPOM3BO/ICTBA B CTPAHE, a TAKKE )KU3HECTIOCOOHOCTHIO
MPEANPHUITHI U OpraHu3alyid BO Bcex cepax IKOHOMUKHU. B cTarbe paccmarpuBaroTcs
BONPOCHI M3YUYEHHsS TPAHCIIOPTHO-TEXHOJIOTHUYECKUX KOMIUIEKCOB HAa MMMTALMOHHOM
CTaTUCTUYECKOW MOIM(PUKAIINH C [ENBI0 ONTHMHU3AIUH aBTOTPAHCIIOPTHOM JIOTUCTHKH
Ha TpPEANpHATHH. MojenupoBaHHe 03BOJMIO OTKPBITH Hawboiee JeiCTBEHHBIC
METO/Ibl CBOEBPEMEHHOTO YIIPABIIEHUS TPAHCIIOPTHO-TEXHOJIOTNYECKUMH KOMIUIEKCAMU
U peann3oBaTh MX uYepe3 aBTOMaTH3MPOBAHHON MHGOPMAIMOHHON cHUCTeMbl. Takxke
OBUIO paccMOTpEHa JCHCTBYIOIIME TPYOHOCTH B 3ToM cdepe. K umcmy nambonee
aKTyaJIbHBIX 3a/1ad dTOH OOJIACTH B HACTOSIIIEE BPEMsI MOKHO OTHECTH IPOOIEeMBI
CO3JJaHUsl PE3YJBTaTHBHBIX METOJOB pEIICHHS CIOKHBIX CJ1ado (HopMamr3yeMbIx
3a/lad ONTHUMM3AIMM M TPUHATHS BBIBOJOB 3a CYET MPUMEHEHHMsS HOBBIX CIIOCOO0B
BBIUMCIIUTEIBHOTO HMHTEIJIEKTA, TAKUX KaK SBOJIIOLMOHHOE MOJEIHPOBAHUE,
HEYETKHE TeHEeTHYECKHe U aJalTHBHbIE aNropuTMbl. [Ipyu mocTpoeHnn ceromHsauIHux
JIOTHCTUYECKUX CHUCTEM HAMEYaeTCsl BECh JKU3HEHHBIM LUK HM3JENUs OT JOOBIYU
CBIPbsl, TPAHCIIOPTUPOBKH €r0 Ha CKJIAJl IIPOU3BOACTBA 10 TPAHCIOPTUPOBKU T'OTOBOU
MPOIYKIINHU MOTpeouTento. Takke HEOOXOIUM YUHTHIBATH, YTO SKOHOMHKA 1 TICPEBO3KH
3auMO00Opa3HO JAEUCTBYIOT Ipyr Ha apyra. Kak pa3BuUTHE SKOHOMHKH TPHU3BIBACT
Mporpecc NepeBO30K, TaK U BO3BBIIIEHHBIH YPOBEHb, U BO3MOKHOCTH NEPEBO30YHBIX
YCIIYT, HOJIE3HO BO3JICHCTBYIOT HA YPOBEHb MUHBECTULIMHA M TEMIIbI POCTA YKOHOMHUKHU B
CTpaHe.

KuroueBble ¢€JI0BAa: MMUTALMOHHOE MOJEIHMPOBAHUE, ONTHMH3ALUS JIOTUCTUKH,
AJITOPUTM, OIEPATUBHOE YIIPABICHHUE, CTATUCTUYECKUE MOJIEIH

Jas  mutupoBanms: JI.b. IllasxmeroB, E.H. Awmmuprammes. OntumMusamuu
CHCTEM M MOJeNH TpaHcropTHo# noructuxu // MEXJIYHAPOJHBIM JXYPHAJI
NMHOOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOI' A, 2022. Tom.
3.Is. 1. Homep 9. Ctp. 74-82 (Ha pycckom si3bike). DOIL: 10.54309/1JICT.2022.9.1.010.

Introduction

The key challenges of the 21st century, such as global energy security, depletion of
natural resources, the third industrial revolution, increasing social instability and a new
threat of global destabilization, determine new requirements for the socio-economic

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

o £ International License

76



INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2022. Vol. 3. Is. 1.

development of the country, including the development of the infrastructure of the
country's transport system. Without the development of the transport system within
the country in the context of globalization, it is impossible to successfully integrate
the economy of Kazakhstan into the world system. Therefore, the development of the
transport industry as a whole should be aimed at improving the level of development of
the infrastructure of the transport system.

An important task of the transport and communication infrastructure is to ensure the
availability and quality of transport services provided and the creation of "infrastructure
centers" in remote regions and sparsely populated regions, as well as solving the issue of
providing the village with the necessary transport links. Without the rapid development
of the infrastructure of the transport system, it is impossible to successfully solve
strategic tasks to ensure sustainable economic growth of the country, its security and
defense capability, rational integration into the world economy and, accordingly, the
entry of Kazakhstan into the top 30 competitive countries.

We know that Kazakhstan has chosen a clear direction for the development of the
transstructural corridor in order for Eurasia to be in the trade turnover. For a quarter of
a century of independence, a lot of work has been done.

The importance of road freight transportation in the development of the country's
economy and the maintenance of its international commercial connections cannot
be overstated. The process of ensuring transportation involves solving a number of
organizational, technological and managerial problems.

Modern logistics systems operate or are being created, including at such enterprises
where significant amounts of work are carried out by transport and technological
complexes consisting of loading points, unloading points and vehicles.

For short-distance transportation, road transport is traditionally used, one of the
main advantages of which is high maneuverability. With the help of cars, cargo can be
delivered "door to door" with the necessary degree of urgency. This type of transport
ensures the regularity of delivery, as well as the possibility of delivery in small batches.
An important problem of improving the management of logistics systems is the
accounting of losses arising in the process of functioning of transport and technological
complexes.

It follows from the above that the main task of management is operational planning
and regulation of traffic, which allows to increase labor productivity, the utilization rate
of machinery and equipment. In other words, the task of improving the management of
logistics systems is to reduce the total losses from downtime of transport and loading
equipment.

Simulation and analytical modeling of logistics systems

In the study of such systems, modeling is widely used, which makes it possible
to significantly reduce the cost of studying existing systems, as well as predict
their behavior in the future, taking into account changes in external conditions. The
mathematical apparatus for the research of such objects are the methods of queuing
theory and statistical modeling methods, which allow comparing various options for
planning and controlling the technological process under study in laboratory conditions
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(Domke et al., 2014: 164). The essence of optimizing the models themselves is to
simplify them at a given level of adequacy. The main indicators for which optimization
of the model is possible are the time and cost of operations.

In simulation modeling, the algorithm of the system functioning in time is reflected
— the behavior of the system, and the elementary phenomena that make up the process
are simulated, while preserving their logical structure and sequence of flow, which
allows, according to the initial data, to obtain information about the states of the course
in the set time factors that give the probability to set the characteristics of the adjustment
(Shamraeva et al., 2018: 20-26). The main advantage of simulation modeling in
comparison with the use of analytical models is the probability of solving more complex
problems.

Simulation models allow to take into account such factors as the presence of discrete
and continuous elements, nonlinear characteristics of the system elements, numerous
random influences and others, which often create difficulties in analytical studies.

Simulation modeling is a particularly effective and really accessible method of
studying systems, obtaining information about the behavior of the system, especially
at the stage of its design: evaluating options for the structure of the system, the
performance of various algorithms system management, the impact of changes in
various system parameters. Simulation modeling can be used as the basis for structural,
algorithmic and parametric synthesis of systems when it is required to create a system
with specified characteristics under certain constraints. To build a simulation model of
a loading and trucking complex, a formalized description of this technological control
object is necessary. The model covers technological vehicles in interaction with loading
and unloading equipment. As initial indicators of the process (the duration of loading,
movement, unloading operations), both empirical data (the results of time-lapse
observations in the form of histograms) and theoretical-probabilistic distributions of the
durations of all process operations in which vehicles participate can be used (Pitelinsky,
2018: 16-21).

Consider the use of simulation modeling in relation to the tasks of operational
planning of mining operations (for example, loading ore or rock in a quarry, its delivery
and unloading in a warehouse, at a processing plant or in waste rock dumps, returning
vehicles empty to the quarry), solved in real time. The criteria on the basis of which
operational planning is carried out are extremely important. We will single out two
of them, stating in general: "maximizing the quantity of total exports cargo while
monitoring the specified identifiers of the subjective composition of the rock mass as well
as trying to meet the new tech circumstances" or "minimizing total losses from shipping
and loading equipment failure while observing the defined indicators of the subjective
composition of the rock mass and meeting the technology conditions". Formulation of
the distributive problem Consider the use of optimal methods for solving the distributive
problem according to the second criterion: in this problem, it is required to find such
a vector of attachment of vehicles Xr =(x1 ,x2 , ...,.xM) so that the objective function
given by the functional F — condition (1) takes a minimum value when the restrictions
on the number of available vehicles N and the quantity of transported product (2) are
met:
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F=3M T(X)C+ X, Xy TP (X)Cp - min (1)

where:

i — numbers of loading points;

j - numbers of motor transport units;

Ci - the cost of downtime of the i-th loading point per unit of time;

Cp - the cost of downtime of the j-th vehicle of the p-th type per unit of time;

N - the total number of vehicles working in shifts at the same time;

M - the total number of loading points;

Ti ((X), T p/j (X) - downtime, respectively, of the i-th point

L- the quantity of transported product

loading and the j-th vehicle of the p-th type when fulfilling restrictions on the export
of cargo from the i-th point of loading to the k-th point of unloading:

QM < ¥R Qu(X) < Q™ ()

where is Q™" minimum (maximum) permissible volume of cargo removal from the
i-th loading point; k is the number of the unloading point; Qik(X) is the volume of cargo
removal from the i-th loading point to the unloading point k with the accepted variant x
of securing transport to the loading points.

Construction of statistical simulation model in transportation logistics system.

Research and optimization of the operation of loading and transport equipment in
accordance with national cost standards, a statistical simulation model of the operation
of transport in a quarry — GTR has been created. A simulation model of the operation
of loading and transport equipment as a queuing system was created using a special
modeling language GPSS (General Purpose Simulation System). Since GPSS is a
modeling language, it includes special tools for describing the dynamic behavior of
systems that change over time, and the change of states occurs at discrete points in time.
When modeling such systems, the use of GPSS not only guarantees the provision of
the necessary software, but also allows you to make these models clear and concise. It
makes GPSS is more preferred for programming than other procedural programming
languages.

Simulation modeling of the operation of quarry equipment can be used to solve two
main tasks:

- determining the performance of a quarry with a certain fixed distribution of vehicles
(with possible directive redistribution of it during the shift);

- minimization of specific total losses from downtime of loading and transport
equipment

The simulation model includes submodels: loading points; mass transportation;
unloading points; movement of empty vehicles to loading points. When constructing
a modeling algorithm, three groups of arrays are introduced. Arrays of the first group
define the structure of the system. This includes information about the number of loading
points (LP) and unloading points (UP), the number of vehicles, the laws of distribution
of all random variables appearing in the models, etc.
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Arrays of the second group are variable arrays that specify the current state of the
system. When the state of the system changes, the current values of the arrays of the
second group, together with the information contained in the arrays of the first group,
allow you to "play" the new current values of the arrays of the second group.

Arrays of the third group are arrays in which information about the functioning of
the system is accumulated.

[391[|r1g the initial ]
states
[

O i
i [ Finding the minimum
| in the array of MISS

Output
of simulation
resulls

No

]
Yes

Type Dafinition

changes

[ Block1 | Block 2

Figure 1 — «An enlarged block diagram of the simulation algorithm, where: — simulation time;
1-8 — blocks of individual states of the system; MISS — array of system state changes»

In this formulation, the task of operational planning is reduced, in fact, to the task
of planning loading and transport operations. In operational planning, a traditional
approach is often used, based on the use of the methodology of average indicators, which
cannot provide high results. Time-lapse observations have established that deviations of
the actual duration of loading of transport from the standard for various loaders reach
80 %, and this is one of the reasons for the uneven provision of loading vehicles with
transport.

Optimization of the model and simulation results Based on the dynamic programming
method, a computational method for optimal distribution of vehicles has been developed,
leading to finding the global minimum (maximum) of the optimized function of any
nature.

Research of characteristics transport and technological complex career.

In the process of modeling, statistical characteristics of the loading and transport
process are determined:

- coefficients of use (and downtime) of vehicles and excavators;

- queues at loading points and waiting time; volumes of transported rock mass for
each excavator and motor transport, as well as for each of their types;
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- the value of the objective function F in formula (1) (specific total losses from
downtime of loading and transport equipment).

The listed characteristics are evaluated when solving the tasks of analyzing the work
of the quarry when managing according to the algorithm of fixing of vehicles.

The adequacy of the model was checked by comparing the histograms of the relative
frequencies of the intervals of receipt of vehicles at the distribution point, constructed
as a result of processing time-lapse observations, with the intervals, obtained on the
model with the same number of vehicles and similar - the structure and parameters of
the transport network. At the same time, the histogram step in the model was reduced
to the histogram step of the real object. The results of comparing the mean values and
variance, as well as the interval values of frequencies that differ for the first 10 intervals
(containing 0.97 of the sample size) by no more than 6—8 %, confirm the conclusions
about the adequacy of the model to the real process.

As a result of the studies carried out on the simulation model of the quarry, the
indicators of the loading and transport process necessary for solving the problem of the
distribution of transport by loading and unloading points were obtained.

The task of minimizing the functional is solved by the dichotomy method (in the case
of a unimodal objective function) or trial methods (with a small number of options for
fixing vehicles) by repeated runs of the model for the tested fixing options. This method
leads to a reduction in the volume of computational operations by more than 2 times.

Figure 2 shows the total losses from downtime of loading facilities and transport,
reduced to one shift. They depend both on the number of vehicles assigned to this
loading point, and on the share of vehicles of each type in their total number.

S60 =4

l | | l | | l

i B 12 113 20 24 I8 iz

Figure 2 — «Total losses from downtime of loading facilities and transport in one shift»

The curves in figure 2 correspond to the total losses at a fixed number of vehicles
on the route equal to 2, 11, 14 and a constant distance of transportation (for the total
number of vehicles on the line N = 45).

To assess the effectiveness of the developed methods of solving the problem,
the actually obtained performance indicators of the quarry were compared with
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the indicators obtained with optimal distribution using modeling. With an optimal
distribution of available transport, the productivity of the quarry can be increased by
14-18 % compared to the actual one obtained during dispatch management, which
corresponds to a reduction in cost by 12—16 %.

Conclusion

The results of the study of the transport process on a simulation model and its
optimization are used in the technical implementation of an automated control system
for transport and technological complexes in logistics, and also allow obtaining and
study various characteristics of the technological process for a whole class of similar
logistics systems using road or rail transport (Shamraeva et al., 2018: 20-26). Statistical
modeling methods make it possible to remove all the restrictions artificially introduced
into the analytical model, but they have disadvantages such as the difficulty of obtaining
functional dependencies, the accuracy of the results, and longer implementation time
(Domke et al., 2014: 164). Based on this, a combination of both methods can be
recommended as a direction for further research on the functioning of transport logistics
systems.
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