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Ilanoeni konezu!

Dakynemem  eleKMPOHIKU ma  IHHOPMAYIUHUX — MeEeXHO02il
CymcbK020 0epawcasHo20 YHigepcumemy 8 uep2o8ull pas wupo eimae
yuacHuxie wopiunoi xoughepenyii «Ingpopmamuxa. Mamemamuxka.
Aemomamukay».  OCHOSHUMU — NpUHYUNAMU  KOHQepenyii €
BIOKpumicms i BilbHA YYACMb Os 6CIX YUACHUKIB HE3ANeHCHO BIi0
81Ky, Cmamycy ma Micys npOICUBAHHSL.

Baswcausumu ocoonusocmamu Kougepenyii € mexnonoeiunicmos ma
BIOMIHHI A8MOPCLKI cepsicu 3a805Ku  6eb-caiimy Kougepenyii. Yci
nooaui mamepianu agmomMamuyHo OOCMynHi OJis 3pYUH020 nepeisioy
Ha caumi ma 0obpe IHOeKcYIombCs nouiykosumu cucmemamu. ILle
00NOMA2AE YHACHUKAM CHOpMYBamu c8ol Yiibogy ayoumopilo ma €
NOMYAHCHUM hakmopom nonyisapuzayii. 0opooKy asmopie Ha 0062i
POKU.

3acioanns cexyiii 8i00y0ymuvcs 68 OUCMAHYIUHOMY pexcumi 3a
00NOMO2010 CYHACHUX KOMYHIKAYIUHUX 3aC00i8.

Yei numanmns ma nponosuyii Bu mooxceme Hadicramu Ha
HUdCYe3a3Haueny eleKmponHy aopecy.

E-mail: elitconf@gmal.com.
Web: https://elitconference.sumdu.edu.ua.

Cekuii koH(pepeHmuii:

1. Kowmm’rorepHi Hayku Ta KibepOe3mneka.

2. IadopmarniiiHi TEXHOIOTI] TPOEKTyBaHHSI.

3. ABTOMAaTHKa, €JIEKTPOMEXaHIKa 1 CHCTEMHU YIPaBIIiHHS.

4. TlpuxiagHa MaTeMaTHKa Ta MOJIEIIOBAHHS CKJIQHUX CUCTEM.
CrmiBrosioBM OprkOMITETY qon. O.0. [Ipo3aeHko

Acenb MykaHoBa


mailto:elitconf@gmal.com
https://elitconference.sumdu.edu.ua/
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CEKIUA Ne 1 «KKOMIT'IOTEPHI HAYKHA TA
KIBEPBE3IIEKA»

l'onoma cekmii — a-p. TeX. HayK, mpod. JJosoum A.C.
Cexperap cexuii —npoBinuuii paxisens JIyk’ suixina A.OD.

IMouatok: 27 kBiTHs 2022 p., OHNIANH, 13%
https://meet.google.com/yud-cvbv-xbe

1.

I'padiuamii inTepdeiic HaamTyBaHH OE3MEKH Y KOMIT FOTEPHHUX
Mepexax Ha o0nanHanHi Cisco

ABTOpU: 3100yBau Bopooiios 1.0.,
cT.BukJI. Benukonnuii /1.B.

TOR. aHOHIMHICTB Y Mepexi sIK 3aci0 Kibep3axucry

ABTOpH: 3n06yBau Iigmicna A.A.,
not. Hepequenko B.D.,
ct.BuKi. Kosais B.B.

PoszniznaBanus o6nuyust B iepion nanaemii COVID-19

ABTopu: 3n100yBay CazaHoBa A.A.,
no1. Hepequenko B.D.,
ct.Buki. KoBans B.B.

Automate the process of setting up a security policy for Windows

Authors: Assist. Kalchenko V.V.,
Stud. Medvedev D.A.,
Assoc. Prof. Obodiak V.K.

BuxopucTtanHs KOHTPaCTHO-IIEHTPOBAHOI (DYHKITIT BTpAT
JUTS TIABUIIICHHS CTIHKOCTI OaratonapoBuX HEHPOHHUX MEPEK
JIO 3MarajbHHUX aTak

ABTOpH: 3n00yBau Kypaxkysos B.B.,
nou. Mockajsienko B.B.
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6. JlerekTyBaHHS 3MarajbHHUX aTak B HEHPOHHUX MEpexkax
3 BUKOPUCTaHHAM (DYHKIIIT 10BipH

ABtopu: 3100yBau Mananniit A.€.,
nou. Mockajgenko B.B.

7. InDiGO framework from the application developer perspective
Author — Prof. Kolesnikov V.A.

8. Access control matrix and primitive commands to alter its state
Author — Prof. Kolesnikov V.A.

9. Cucrema HEYITKOTO JIOTITYHOTO BHBEICHHS IS OI[IHKH TPOQiTIO
3aXU-1IEHOCTI iHPOpMAIIITHO-KOMYHIKAI[IITHIX CUCTEM

ABtOpu: nou. bapuenko H.JL.,
3100yBau Cu3uk A.A.

10. Anani3 MeHeKEPiB apoJIiB

ABTopu: 3n100yBay Bosiomun B.C.,
ct.BukJ. JlaBpuk T.B.

11. Mopaeni Bepudikalii SKOCTI MPOrpaMHOro 3a0e3neyeHHs

ABTOpU: acn. ITapamenko B.A.,
ct.BukiI. bepect O.b.

12. CtBOpeHHs NMPOrpaMHOro 0/AATKY /Ul peecTparlii, 30epiraHHs
Ta aHaji3y nmojii Oesneku y mepexi 3 Windows Server

ABTOpU: acuct. Kanbuenko B.B.,
3n00yBau Pe3nik M.M.

13. Enterprise cyber security system to provide remote work

Authors: Stud. Kolomiets N.O.,
Assist. Kalchenko V.V.,
Senior Lect. Koval V.V.
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14. Opranizariist po3poOKH KITIEHTCHKOT YaCTUHU
0araToCTOpiHKOBOTO JI0JaTKy MOBOIO JavaScript

ABtopu: 3100yBau CuBokoHs B.B.,
non. [Iponenko O.b.

15. Po3B’s3aHHs 33241 PO MpU3HAYEHHS Ha rpadax

ABTOpH: 3n00yBau [I3s6enko J1.B.,
ct. Buki. [lloBkomsic O.A.

16. IIporno3yBanHs BpoxkaitHOCTI mieHuii B CyMchbKiii o0nacTi
Ha OCHOBI OOPOOKH CTATHCTUYHHUX JAHHUX
ABTOpH: 3n06yBau ogoask A.C.,
ct. BukJ1. [lloBkomuisic O.A.

17. ComianpHa iHXeHepis Ta ii poib
B 1H(OPMAIIIIHO-TICUXOJIOTTYHHX BiHAX

ABTOpH: 3n00yBau Timuenko A.B.,
cT. BuKiI. JlaBpuk T.B.

18. ocmimKeHHs 3aXUIICHOCTI BeOpecypciB, CTBOPSHHX Ha 0asi
CMS-cucrem

ABTopu: 3n100yBau OMmenbyenko €.0.,
cT. BuKiIL. JlaBpuk T.B.

19. Ocob6muBocTi cTBOpeHHs 3axuiieHoro Android nonatky

ABTopu: 3n00yBay Oaiiiank J1.1O.,
nou. O6oask B.K.

20. Bignanena teixexoM-1aboparopii 11 moOyJ0BH KOMITIOTEPHUX
MEpEeK

ABTOpU: 3n00yBau Bopoobiios 1.0.,
3n00yBau [lepenesuus b.B.,
CT. BUKJI. Benukoguuii /1.B.
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21. PiBHi 3ax#CTy 3aCTOCYHKY «/lis»

ABTOpH: 3n00yBau CynpyH M.M.,
cT. BuKI1. basmips O.0.

22. Assessment of cybersecurity of information and
telecommunication system of a commercial enterprise

Authors: Stud. Yashchenko A.,
Assist. Kalchenko V.,
Senior Lect. Koval V.

23. TlporpamMHO-anapaTHUH KOMIUICKC JUIsl aHAJI3y 3aXHIEHOCTI
MepekeBoro Tpadixky

ABTopu: 3n100yBau Paguenko O.C.,
acuct. Kanpuenko B.B.,
ct. Buki. Kosans B.B.

24. TnpopmarriitHo-eKCTpeMaIbHE MAIIMHHE HABYaHHS CUCTEMHU
pO3Mi3HaBaHHS HA3eMHUX 00'€KTIB

ABTOpD — acn. Kosanescwknii C.O.
p

25. [npopmarniitHo-ekcTpeManbHe MalllMHHE HaBYaHHS
CUCTEMU BUSIBJIICHHS KiOepaTak

ABTOp — 3n00yBau 3apyana K.O.

26. One method of providing protection when using an aggregate
signature

ABTOpU: Stud. Shcheniakin D.,
Senior Lect. Strakh O.

27. Ananrarisi TeHETHYHOTO allTOPUTMY JIJISl PIIIICHHST OIMaTpUIHUX
irop 3 ypaxyBaHHSAM Jii «IpUPOAN» B AKOCTI TPETHOTO IPaBIIs

ABTopu: 3100yBay Mimenko A.€.,
nou. [Tanosanos C.I1.
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28.

29.

30.

31.

32.

33.

34.

[adopmariiiHo-ekcTpeMalibHe MATMHHE HABYAHHS CUCTEMHU
HiATPUMKH MIPUHHATTS pillleHb IS aJanTalii HaB4aIbHOTO
KOHTEHTY BUITYCKOBOI Kaeapu 10 BUMOT PHHKY Tparii

ABTOpH: acm. Xiooscrka 10.0.,
nom. Ilenexos I.B.

3acTOCOBHICTh aliropuTMy Kaprepa B TOCHIIPKEHHIX HaIIHHOCTI
Mepek Ta nmpobiaemMax KiacTepu3aii

ABTOpH: 3n00yBau CaarBuubkuii JILE.,
no. lanosanos C.I1.

3acrocyBaHHA po3noaiuieHux rem-tadaumns (DHT)
B iH(OpMaIiifHUX Ta OCBITHIX MOCIyrax

ABTOpH: 3n060yBau Cairaiiio J.C.,
nor. Ilanosanos C.I1.

Iepapxiune iHpOpMaIiiiHO-eKCTpeMaIbHE MAIIMHHE HABYAHHS
CUCTEMH ITiITPUMKH IIPUAHATTS PIIICHB JIJIS KOPETYBaHHS
HABYAJILHOTO KOHTEHTY

ABTOp — 3n100yBau Mimenko A.€.

[HpopmaniiiHo-ekcTpeMalibHEe MAIIMHHE HAaBYaHHSI CUCTEMU
pO3Mi3HaBaHHS HA3eMHUX 00'€KTIB

ABTOp — acn. KpackoBebknii P.O.

[Hdpopmarniitnuit cuaTes cucteMu ieHTU]IKaIlT KaapiB
300paK€HHS periony

ABTOp — acn. Crpiiens B.A.
3axuineHnii BeO-pecypc 3 MOKIUBICTIO MPOBEICHHS aHOHIMHOTO
ONUTYBaHHS

ABTopu: 3no0yBay Illlentyxin M.C.,

npo¢. JIrobuak B.O.

IMA :: 2022
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35. The use of firewalls in the information systems of educational
institutions

Authors: Stud. Kozachok Y.,
Prof. Liubchak V.

36. MamnHHe HaBYaHHSI CUCTEMH PO3ITi3HABAHHS O0INYYs
3a iepapXiqHOIO CTPYKTYPOIO JaHUX

ABTOp — acn. 36opumk O.

37. Anroput™ QyHKIIOHYBaHHS 34aTHOT HABYATUCS CUCTEMHU
BUSIBJICHHS KiOepaTak B PEKUMi MOHITOPHHTY

ABTOp — 3n100yBay Tenunbka A.O.

38. Combined encryption system using the sum of functions of a real
variable

Authors: Assoc. Prof. Avramenko V.,
Ph.D. Stud. Bondarenko M.

CEKIISA Ne 2 THOOPMAIIITHI
TEXHOJIOT'Ti TIPOEKTYBAHHSI»

I'onoBa cekuii — KaHA. TeXH. HayK, aol. lllenapuk B.B.
Cekpertap cek1ii —KaHJI. TEXH. HayK, cT. BUKJI. Ky3Henos E.I'.

IMouaTtok: 27-28 xBitHa 2022 p., OHIAliH, 10%
https://meet.google.com/okf-tfiw-pmk

1. HaBuanwpHuii yaT-60T Ha tuiatrdopmi Telegram st
npodopieHTaIiitHOT pOOOTH 3 BUTYCKHUKAMU KOJIEIKY

ABTOD: ctyn. ['aBpunenko A.B.,
KepiBauk qou. [lenapux B.B.


https://meet.google.com/okf-tfiw-pmk
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2. Web-goaarok miaTpuMKy IIaHyBaHHS MIKPOMEPEKi 3
BIIHOBIIFOBAaHUMH JiKEpeIaMu €HEepTii

ABTOD: ctya. KosroOprox A.C.
KepiBauk nou. Hlenapuk B.B.

3. HociiKeHHsT HaSBHOCTI MPOTPAMHUX apXIiTEKTOPIB Y MaIMX
ayrcopc IT-kommnanisx

ABTOpU: nou. lenapuk B.B.,
acn. Kumaskin C.€.

4. Information System for Support of Energy Microgrid with
Renewable Energy Sources Management

Authors: Stud. A. Sokruta,
Assoc. Prof. Yu. Parfenenko,
Assoc. Prof. V. Shendryk

5. CrtBopeHHs web-caiiTy Ui momMpeHHs npaBanBoi iHdopMmariii
0710 BiitHM B YKpaiHi

ABTopu: ctyn. Ckopomuuii B.A.,
nou. lenapuk B.B.

6. Web application for automated selection of heating and water
purification systems

Authors: Stud. A. Aleksenko,
Assoc. Prof. V. Antypenko

7. Web-noxarok st oprasizarii 3aXucTy 1a00paTOpHHUX poOIT i3
JUCHUILTIHU «TexHOoor1l 3aXucTy 1HPopMaIii»

ABTOpH: cryn. I'pumenko B.B.,
nou. Autunenko B.IL.

8. Web application to support the activities of the head of the
designing organization in KZAPR

Authors: Stud. K. Medvedeva,
Assoc. Prof. V. Antypenko

10



IMA :: 2022 I[IPOI'PAMA KOH®EPEHI]II

9. Web application to support the activities of the project manager in
KZAPR

Authors: Stud. D. Raiko,
Assoc. Prof. V. Antypenko

10. Virtualization of computer network for modernization and
optimization the work of the LAN within IT department

Authors: Stud. D. Shevchenko,
Assoc. Prof. V. Antypenko

11. IrpoBwii KBECT-IOIATOK 3 MiATPUMKOIO MEPEIKEBOT B3aEMO Il
IpaBIliB

ABTOpU: ctyn. Kapagaii 1.C.,
nou. bapanosa I.B.

12. IrpoBwii KBeCT-101aTOK JyIs IpodopieHTAIiHOT poOOTH
kadenpu iHPOopMAIIITHIX TEXHOJIOT1H

ABTOpHU: crya. Tumodiisa JI.B.,
nou. bapanosa I.B.

13. Po3poOka mi3HaBaILHOTO irPOBOTO JONATKY IS JITEH
JOIIKUIBHOTO BIKY

ABTopu: cryn. Anenxo C.B.,
cT. BuKJ. boiiko O.B.

14. MOoHITOpUHT NCUXO0(]i310J0TIYHOTO CTaHy ONEepaTopiB
aBTOMATH30BaHUX CUCTEM

ABTOD — acn. Bakain C.M.
15. Web-nonarok miarpuMku npoiaxiB OpeHI0BOTO B3yTTs

ABTOpHU: ctyn. Kosryn C.O.,
noir. Bamenko C.M.

11
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16. Web-opienToBaHMii JOBITHUK-KaJIbKYJIATOP MOJATKIB

ABTOpU: crya. Xapuenko b.B.,
nou. Bamenko C.M.

17. Electronic support service for the activities of the electronics and
household appliances store

Authors: Stud. V. Usenko,
Sen. Lect. E. Kuznetsov

18. Electronic support system for the smooth operation of the gym

Authors: Stud. Ye. Zubchenko,
Sen. Lect. E. Kuznetsov

19. Tndopwmarriiina TeXHOJIOTISA TIATPUMKH AiSUTBHOCTI onepaTopa
aHaJIi3y XiMIYHOTO CKJIay 3pa3KiB JUBapHOI MPOAYKIIiT

ABTOpH: crya. benpaieB A.C.,
npo¢. JIaBpos €.A.

20. Knacuikarop amsi CHCTEMH yIIPaBIIiHHS SIKICTIO 3aTOTOBOK B
MaInHOOYyBaHH1

ABTopu: crya. XKosrobprox A.C.,
npo¢. JIaBpos €.A.

21. Meton AMCKPUMIHAHTHOTO aHAJI3y AJS aHali3y
KOHKYPEHTOCIPOMOYXKHOCTI TOBapiB

ABTOpHU: ctya. Momuanos /I.A.,
npog¢. JlaBpos €.A.

22. OuiHKa HaIHHOCTI JiSUTBHOCTI TECTYBAIBHHUKIB IPOTPAMHOTO
3a0e3neueHHs

ABTopu: ctyn. Ilepexpectiok I1.0.,
acmt. Bakain C.M.,
acn. Janinosa JI.B.,
npo¢. JIaBpos €.A.

12
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23. Knacuikarop ans aHanisy SKOcTi HajaHHs Internet mocayr Ha
OCHOBI pajiiaJbHUX 0a3ucHUX Mepex Tuiry PNN

ABTOpHU: cryn. Cokpyra A.O.,
npod. JIaBpos €.A.

24. MikpocepBicHui web-1oaaToK 111 KOHPITypyBaHHS
KOMIT I0Tepa

ABTOpU: crya. bekkep /1.0.,
non. Mapuenko A.B.

25. Web-opienroBaHna inpopmalliiina cuctema ImiITpUMKH
TiSUTBHOCTI peaKoierii HaykoBoro xypHany JNEP

ABTOpU: cryn. Hamenko B.1O.,
no1. Mapuenko A.B.

26. MoOiTbHUN J0IATOK MiATPUMKH JIsTIBHOCTI CaJ0BO1 TETLIUII

ABTOpU: cryn. I'opsiueB O./1.,
nou. Haropauii B.B.

27. Indopmariiiina cucrema miATPUMKH IPOBEIECHHS
eKCIIEPUMEHTAJIbHUX JOCTII)KEHb XapaKTePUCTUK JITIH-10HHUX
aKyMYyJIITOPiB

ABTopu: crya. Ko6nos B.1O.,
nou. Haropauii B.B.

28. Indopmariiina cucreMa MiATPUMKH IPOIAXKY CTOMATOJIOTTYHUX
MarepiajiB

ABTOpU: cryn. IIporusens JI.A.,
nou. Haropauit B.B.

29. IT-TexHoy0ril — CTaH Ta TOJIOBHUN BUKJIUK

ABTOD — qon. Hens B.I'.

13
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30. Web application to support the activities of employee of the
project organization in KZAPR

Authors: Stud. D. Shelekhov,
Assoc. Prof. V. Antypenko,
Assoc. Prof. V. Nenia

31. Web application to support the activities of the administrator in
KZAPR

Authors: Stud. D. Hlukhovtsov,
Assoc. Prof. V. Nenia

32. Web-noaarok cynpoBoKeHHs iporpamuoro cepsepy K3AITP

ABTOpU: ctyn. Moruna 1O.0O.,
nmoir. Hens B.I'.

33. Mobile Application for Organizing Bottled Drinking Water
Orders

Authors: Stud. I. Andrusyshyn,
Assoc. Prof. Yu. Parfenenko

34. Tligxim no giarHOCTYBaHHS iH(EKIIIMHUX 3aXBOPIOBAHb 32
HIKIPHUMH TPOSIBAMH 32 IOTIOMOTOI0 HEHPOHHUX MEPEK

ABTopu: acn. Kinmrakos E.B.,
not. [Tapdpenenko FO.B.

35. Bebnonatok cnaiicunry mozeneit ans FDM 3D-npunTtepa

ABTopu: ctyn. Hosoxareko 1.O.,
not. [Tapdpenenko FO.B.

36. Forecasting in Smart Grids for Energy Efficiency

Authors: Stud. Ye. Kholiavka,
Assoc. Prof. Yu. Parfenenko

14
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37. IrpoBwuii kBecT-goAaToK «Miil yHiBEpCcUTET»

ABTOpU: crya. JlurBunenko €.C.,
crya. Hderrtapenko .M.,
nou. denorosa H.A.

38. Web-gonarok mianyBanbpHHKa 3aBIaHb Kadeapu

ABTOD: ctyd. Monuanos /[.A.
KepiBHuk: nou. denorosa H.A.

39. IndopmarniitHa cucTema MmATPUMKH JISUIBHOCTI areHIii mo
oprasi3ariii BUi3/iB 32 KOPJIOH

ABTOD: ctyn. [lonomapenko B.C.,
KepiBHuk: nor. denorosa H.A.

40. Web-caiiT mara3suHy mpojia)xy BEpXHbOT'O OJISTY

ABToOpu: ctya. Komogens C.O.,
not1. Yuoipsik S.1.

41. ImiTarriiine MOJCIIOBAaHHS TEXHOJIOTTYHOTO MPOIIECY CKIIATaHHS
KJIallaHa KOMIIPECOPHOTO

ABTopu: cTyn. 3axapoBa A.M.,
not1. Yubipsix A.1.,
npog¢. JlaBpos €.A.

42. CuHTe3 palioHaIbHUX BapiaHTIB CKJIalaHH BUPOOIB
MaInHOOY/TyBaHHS

ABTopu: cTyn. 3axapoBa A.M.,
not1. Yubipsix A.1.,
npood. JlaBpos €.A.

43. Imirtariitna Mozenb GyHKIIIOHYBaHHS PEMOHTHOTO MiAPO3ILTY
3ac00iB 3B’S3KY

ABTopu: cryn. Hecrepenko M.B.,
not1. Yubipsix S.1.

15
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Cekuis Ne 3 KABTOMATHUKA, EJEKTPOMEXAHIKA I
CUCTEMM YIIPABJIIHHS»

I'onoma cekmii — kaHa. TeXH. HayK, 1011, Yep’skoB B./I.
Cexperap cekuii —acuct. [lannua A.O.

Mouatok: 21 kBitHs 2022 p., onnaiin, 14%
https://meet.google.com/uug-vxtk-dce

1. AsromaTu3allis nmpolecy OUMIIeHHs MYHUX ra3iB BiJl JIOKCHIY

CIpKH.
ABTOp — crya. borynos B.P.
2. ABTOMAaTH3aIlis TiAPOTIOHHOT YCTAHOBKH JIJISl BUPOIYBAHHS
MIKpO3€eJIeHi.
ABTOpH: cryn. Consnuk A.A.,

no11. XKyp6a B.O.

3. Bubip ontumansnux napamerpis I11/I-perynsatopa s
KEpyBaHHSI MIKPOKJIIMAaTOM TETUIHIII.

ABTopu: ctya. Jdinopenko A.B.,
no1r. Coxomnos C.B.

4. 3aBiaHHs KepyBaHHs CENapaTopoM JOTHCKHOT HACOCHOT CTaHIIII.

ABTOpH: ctyn. Manoiiesnko B.M.,
nou. Kyninuenko I'.B.

5. ABTOMatu3allis mpoieca CyIIiHHsS I1epeBUHHU.

ABTODp — ctyn. Kpoxmans O.1O.
KepiBauk —  non. Irmarenko B.M.

16
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6. Cucrema aBTOMaTH30BaHOTO KEPYBaHHS TEXHOJIOTIYHUM
MPOILIECOM KOMIPECOPHUX YCTaHOBOK

ABTopH: cTtya. Muxaino [Hauk,
no11. Bomogumup Tonbaros,
nou. Auapiit Tonbaros,
koHcTp. boraan Cymkos,
crya. Makcum MoxoB

7. ABTOMaTM30BaHa CHCTEMa pPO3Mi3HaBaHHs 0014 Ha 6a3i
MEpEKEBUX XMAPHUX CEPBICIB.

ABTOpH: ctyn. [Jiana KopenoBcrka,
ctya. Makcum XKenesnsik,
crya. Bonogumup Ipumena,
crya. Aunpiit TpamizoH,
acn. Onena TonbaToBa

8. Cucremu ynpaBiiHHS IpU BUPOOHUIITBI LETIH MMiIPUEMCTBOM
“Kepameiisa”.

ABTOpU: ctyn. Bnagucnas ['myxonin,
not1. Bomogumup Tonbaros,
ctyl. €Bred CUHEIbHUKOB,
ctya. Irop 'opaienko,
ctyn. Bnagucnas Koigomoens,
crya. denuc [Iponuk,
ctyn. Makcum 3UKOB,
ctyn. €pren llleBuenko

9. ®axTopH eHepro30epirarovuoro CyIIiHHs 1epPEBUHU.

ABTopu: crya. Hly6enxo M.M.,
not. Kyninuenko I'.B.
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CEKIIA Ne 4 «ITPUKJTAJHA MATEMATHUKA TA
MOJIEJIOBAHHA CKJIAJJTHUX CUCTEM»

INonosa cexii — I-p. ¢hi3.-matem. Hayk, pod. JIucenko O.B.
Cexperap cek1ii — K-T. i3.-MaTeM. HayK, CT. BUKI. bagansn A. TO.

Mouatok: 29 kBiTHs 2022 p., onnaitn, 142
https://meet.google.com/ryj-kghc-ctc
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3acTocyBaHHS METOJly TapMOHIYHOTO OajlaHCy Ul MOJEIOBaHHS
MHOXXHHHHX TPUXBHIBOBHUX NapaMeTpuuHuX pe3onanciB y JIBE 3
€JIEKTPOCTATUYHUM OHIYJIATOPOM

ABTopu: npog. Jlucernko O. B,
crya. Lasin C. C.

. JIBoBuMipHa cramioHapHa 3ajavya  TEIUIONPOBITHOCTI  JUIs

JIBOILIAPOBOI OCHOBH 3 HEIJCaTbHUM TEIJIOBUM KOHTAKTOM MiXk
11apaMu Ta FPaHUYHOIO YMOBOIO JIPYrOro poay

ABTOpU: nmo1. AHToHeHKO H.,
no1. Tkauenko 1.

Method for calculation of the vector angle for 2D magnetic maps
ABropu: Res. Budnyk V.,
Ch. Res. Budnyk V.

I'enepyBaHHs 1OJAaTKOBOTO E€INEKTPUYHOTO TMOJNS Y  CeKIii
mijcuieHHs y cyneprerepoauHHomy JIBE 3 enextpocrarnunumM
OHAYJATOPOM

ABTOpU: npo¢. Jlucenko O. B.,
crya. Llasin C. C.,
acm. [Tigmy6na JI.


https://meet.google.com/ryj-kqhc-ctc
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5. Po3paxyHKOBI 3aJ€XKHOCTI y 3a/adaxX aJalTHBHOTO OIIHIOBAaHHS
napameTpiB 10HOC(EPHOI TIa3MH

ABtopu: c.H.c. Ma3manimsini O. C.,
cT. BukJi. [lloBkommsic O. A.

6. Komm’roTepHe MOJENIOBAaHHSI CTUCHEHHS Ta TEPTS YIbTPATOHKOL
IJTIBKU CIPKOBYTJICIIO MIJK IIOBEPXHSAMHU ajIMa3y

ABTOpH: npod. Xomenko O. B.,
cT. BuKII. baganan A.1O.,
cT. BukJI. XomeHko K.II.,
acn. Mukypa O. 10.

7. Buxopucranus nporpamu Microsoft Excel ans moGynosu nepesa
rpada cxeMu 3aMillleHHS eICKTPOMEPEK

ABTOpH: ct.BuKiI basuis O. O.,
crya. Ilamenko O. B.

8. BpaxyBanus aedopmariiitHoro aedexty Moyl 3CyBy MaTepiany
IIpH IHTEHCUBHIN TUIACTUYHIN edopMmallii moBepxHi

ABTopu: npo¢. Xomenko O. B.,
npo¢. ['onuapos O. A.,
ct. BuKII. baganan A.1O.,
acn. 3axapoB M. B.,
acn. binoyc 1. O.,
crya. Yepnymenko P. P.,
cryn. KpaBuenko T. P.

9. BB HOKPHUTTS HA KOCDIIIIEHT TEPTS MiXK IHCTPYMEHTOM Ta CTPYIKKOIO
1 3arOTOBKOIO

ABTOpU: npo¢. Xomenko O. B.,
npo¢. 'ongapos O. A.,
acn. binoyc 1. O.,
crya. Ilinuyk C. M.
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TRACK 5 «<ARTIFICIAL INTELLIGENCE AND APPLIED

MATHEMATICS»
Chair — Yerbol Satybaevich Aldanov
Secretary — Guldana Zharkymbaykyzy Taganova

More details are on the page 159

TRACK 6 kAUTOMATED SYSTEMS AND

IT MANAGEMENT»
Chair — Shara Toibayeva
Secretary — Ainagul Seitbekova

More details are on the page 196

TRACK 7 «RADIO ENGINEERING, ELECTRONICS AND

TELECOMMUNICATIONS»
Chair — Sharafat Mirzakulova
Secretary — Nazym Akhatovna Alimbekova

More details are on the page 252
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CEKLIIA 1: Komn'tomepui nayku ma kibepbesnexka IMA :: 2022

I'padiunuii inTepdeiic HanamTyBaHHs 0e3MeKH Y KOMII’IOTEPHHUX
Mepe:kax Ha ob0s1agHanHi Cisco

Bopo6iios 1.0O., 3006y6au; Bemukomuuii 11.B., cmapwuii suxnaoau
Cymcekuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

OnHuM 3 TONOBHMX NMHTaHb 3a0e3neueHHA [T Oe3meku € CTBOpEHHSA Ta
HAJAIITYBaHHA KOMIT IOTEPHHX MEpeX TaKMM YHHOM, OO MO-Tiepiue,
rapanTyBatu Oesreky s iH(opMarlii, sKa mepegacTbcs MEpexero, a IMo-
apyre, 3a0e3NeYlTH MPOITyCKHY 3IaTHICTh Ui BCiX ro3epiB. HaiiBaxumm
MMUTaHHSIM CTa€ 3axXuCT TpadiKy BiI IepexBaTy Ta HECaHKIIaHOBAHOTO
JOCTYILY.

VY BuUnaaky, KOJiu € HEeOOXiJHICTh: 3a0e3MeunuTH OC3MeYHUM OCTYN B
[HTepHET AN KOpHCTyBauiB Ta 3a0€3MEUUTH BiAJAJICHUH JOCTYI, 00
KOPHCTYBadi MOTJIM TIPaIfoBaTh 3 OyAb-IKOTO MICIs, TO KpaliuM
BapiantoM Oynme Cisco ASA. Cisco ASA — me MiKMepeKeBHH €KpaH i3
BIICTOKEHHAM cTaHy. ASA MoOXe mpalfoBaTH Yy [IBOX pPEKHMAX:
MapIIpyTU30BaHOMY (PeKMM MapIIpyTH3aTopa 3a 3aMOBUYBAaHHSAM) Ta
po3opoMy (TMPO30pHA MiKMepekeBUi eKpaH, Ko ASA nie€ sK MICT
¢inprparii). Takoxx BMie BOEpertTu Bij atak, mmuryncbkoro 113 ta cnamy.
Hae 3mory mns nHanmamrtyBaHb: NAT, Firewall, Cisco Firepower, SSL
VPN/IPsec VPN.

JIJis BUBYEHHS IMOYATKIBISIMM TPUHIIMITB HaJAMITyBaHHS 00JaJHAHHI
Cisco ASA, nmyxe 3py4HO BuUKOpHCTOBYBaTH cumyJsitop - Cisco Packet
Tracer, ajle 10 HOro HENOJIKIB CIiJ BIJIHECTH, OOMEXKEHI MOXKIMBOCTI
HanamTyBanHs Cisco ASA, 3a gomnomorow rpadiuHoro iHTepdeiicy.
Taxum yrHOM, OyIna ocTaBjeHa 3a1a4ya po3pooutu WEB-inTepdeiic, skuii
Oyge MakCHMalbHO 3pO3YyMUTHH Ui TIOYATKIBIIB Ta 3HAWIE CBOE
BUKOPDHCTAHHS TPU BUBYCHHI HAaBYAIBHMX JUCHHUIUIIH 3  HANpsKy
KOMIT'IOTepHUX Mepex Ha 6a3i Cym/IV.

O6panunii came WEB opienroBanuii intepdelic, 00 He 3aJeKUTh BiX
npuiagy Ta ONepaliifiHOl CUCTEMHU TajKeTy, Ha SKOMY KOPHUCTyBau Oyze
3MIHCHIOBATH KOH(DIrypalito o0maHaHHs.

Takum 9wHOM, pe3yiabTaToM podotu € po3pobnenuit  WEB
opienToBaHuil iHTepdeiic. JlaHe mporpamHe 3a0e3MeUYEHHS A€ 3MOrY
HaJIAIITYBaTH KOMIT'I0TepHy Mepexy Buinomy Ta Cisco ASA. 3okpema,
KOH(QIrypyBaTy mapaMerpu Oe3leKH Ta Yy MOJAIBIIOMY KOIIIOBAaTH
3TeHEepPOBAaHMM KOA 3 JOJAaTKy A0 KoHcoii oOnamHaHHA. Ilpum po3poodui
BukopuctoByBanuck — HTML, CSS, JavaScript.
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TOR. AnonimMHicTh Yy Mepexi fik 3acid kidep3axucTy

MimticHa A.A., 3006y6au; Hedpenuenko B.D., doyenm;
Kosaine B.B., cmapuuii éuxnaoau
CymMmchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

3axuct gaHux B [HTepHeTI — oHA 13 HacymIHHX mpobieM. Bee Oinbiie
JIIOJICTBO TIPOBOJIUTH B MEPEki M Bce OibINe TepcoHanbHOI iH(bopMamii
TaM 3anumraemo. Li maHi MOXyTb OyTH BUKOPHCTaHI 3TOBMIACHUKAMH. X 04
1 HEMae MOXIMBOCTI TOBHICTIO MPHUXOBAaTH (aKT CBOEI MPHCYTHOCTI B
IaTepueri, ame 3aco0m SKi CYTT€BO YCKIAAHIOIOTH Tporiec 300py
iH(opMarii mpo cede € TOCUTh aKTyaIbHUMHU.

Y poboTi po3riasHyTI crnocoOu 30epeKEeHHS aHOHIMHOCTI B MEpEexi.
OpHuM 13 HHX, SKOMY TMpPHIUIGHO 3HAa4YHYy YBary I€ BHKOPUCTaHHS
0e3komToBHOI BimkpuToi nmporpamu TOR.

Ile cucrema mpoOKCi-CepBEpiB, 3a JOMOMOIOI0 SKOI BCTAHOBIIOETHCS
aHOHIMHE MepexeBe 3’€JHaHHS i NpuxoByroThcs Aii B IHTepHeTi. Takox
gepe3 TOR moximBo oTpuMmaTu goctym Ao caiftiB Jlapkaety. bpayszep
mudpye Tpadik TpUdi, CTBOPIOIOYH THM CaMHUM TPH IIapu uOynwHHA. Bin
3a0e3nedyye aHOHIMHICTh B MEPEXi, OJHAK HEJOJIKOM € HEe3aXWIIEHICTh
JaHWX BiJ] IIepexBary.

VY poboti Oyno mpoBeaeHo NOCHiKEeHHS ycix pexxumiB podotu TOR :
«CrangaptHuiiy, «binbin Oe3neunnii» i «Haiibe3neuHimmi.

OcTaHHI JBa J1al0Th MOKJIMBICTH OE3IIEYHO BUKOPUCTOBYBATH Opaysep,
a/pke BUMUKAIOTh (yHKIII BeO-caifTiB, sKi, Ha JyMKy pO3POOHHKIB,
CTaHOBIISITH 3arPO3Yy.

s nepesipku Toro, mo TOR rapanTye aHOHIMHICTb, OYJI0 TIPOBEICHO
nociipkenHs. OmHe 3 JOCHDKEHb OYJIO IPOBEICHO 3a JIOTOMOTOI0
pecypey [1], skuii no3Bonsie oTpuMard Bim Opaysepa iHdopmariiro mpo
KopuctyBaua: [P-anpecy, Miciie3HaX0JKEHHS TOIIIO.

nsxom mopiBasiHEA Google Chrome Ta TOR BcTanoBwnu, mio
OCTaHHIA Tiepelac HeCHpaBXHI [JaHi, a TaKoX 3MIHIOE IX Tpu
nepe3aBaHTaXKEeHHI caiTy, Ha BiaMiHy Bij Chrome, sikuii Hajae peanbHy
iHpOpMaILito.

TOR mudpye mMapmpyT makeTiB i NPUXOBYE CHOPABXKHI BiJOMOCTI TPO
IP-agpecy kopucTyBaua LUM caMuUM 3a0e3ledyloud BHCOKHH piBEHb
AQHOHIMHOCTI.

1. Iplocation  [Enekrponnmii  pecypc]. —  Pexum  mocrymy :
https://www.iplocation.net/ip-lookup
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Po3nizHaBaHHst 06JM44st B nepiox nanaemii COVID-19

CazanoBa A.A., 3006y6au; Hepenuenko B.®D., doyenm;
Kosaine B.B., cmapuuii éuxnaoau
Cymcekuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

Sk BiIOMO y OCHOBiI TEXHONOTIi pO3Mi3HABaHHS OOMUYYS JISKUTDH
BUKOPHCTAaHHS HEWpOMEpeXk: SKi 3YUTYIOTh Ta aHAN3YIOTh YHIKaIbHI
0cOo0IMBOCTI OONMMYYS, a TMOTIM TMOPIBHIOIYM 3 0a3010 JO3BOJISIIOTH
i1eHTH]IKyBaTH OCOOUCTICTE.

B mepiox mammemii cucTeMH pO3Ii3HABAHHA OONAYYSA 3ITKHYIUCS 3
MpoOJIEMOI0 sIKa HOCUTHh TEPMiH: «MacKOBHWH pexum». Ha manmii wac
Oararto iHQoOpMalii MpU «MAacCKOBOMY PEXHMi» MPO OOMMYYS JIOAWHU B
Macli BTpadaeThes, 0OCOOINBO SKIIO JIFOAWHA HOCUTH MACKy MPaBUIBHO —
3akpuBaroun Hoca. llle cxmagHime crae po3mi3HaBaHHS, AKIIO JIFOJUHA
BJSITHEHA y KaIIOIIOH Ta OKYJISAPH, B TAKOMY BHIAJKY TOYHICTh Cy4aCHHUX
TEXHOJIOTIM po3mi3HaBaHHS Tagae MiHiMyM Ha 5-10%, a iHOZI HaBiTh
BIBIYi.

Y poOoTi pO3rISHYTO CydyacHI TEXHOJIOTii Ta METOIUKH PO3BUTKY
TEXHOJIOT1H po3mi3HaBaHHs 00JIUYYsl.

B ocHOBi TexHomorii po3mi3HaBaHHSA HaWYacTille JIEXKUTHh MBI
HeHpomepexi:

[Nepmra mepeska, KOTpa «BUPiBHIOE» 300paKEHHSI.

Hpyra mepexa, sika BignoBimae Oe3mocepenHhO 3a pO3Mi3HABAHHS,
300pakeHHS OTPUMAHOTO TMepuIord Mepekero. OTpUMaHHS BEKTOPY
o0yt Jyutst igeHTrdiKaIlii 3a 6a3010.

Ha mincraBi mpoBeaeHWil IiTepaTypHOTO OISy MOXKHA 3pOOWTH
BUCHOBOK, III0 €IMHOTO HANPSMKY BJIOCKOHAJEHHS ICHYIOYHX CHCTEM 3
BpaxyBaHHIM «MacKOBOTO PEXKHUMY» HEMAE.

OnvH HaNpsSMOK YJAOCKOHAJICHHS JIETEKTOPIB, MO0 BOHW OLJIbII
e(eKTHBHIIIIE TPALIOBAIN 3 MACKAMH.

Hpyruii HampsIMOK 1Ie HajalTyBaHHA cHcTeM (ikcalil TaKuM YUHOM,
00 «3HSITW» JIIOJIUHY JI0 TOTO, SIK BOHA IiAIMIILIIA 10 BXOMdY, JI¢ il cKa3aiu
«OMSITHITH MacKy».

Tperiii HanpsMOK OiNBII CKIATHIMINK, aje OUIbII MepCreKTUBHILINMA
HABYMTH CUCTEMH pO3IMI3HABAHHS TMPAIOBATH 3 MEHIIOK KUIBKOCTI
iHpopMaIlil0 Tpo O0JUYYs, ajie 3aCTOCOBYBAaTH IPH IbOMY JOJATKOBI
(HEOCHOBHI) O3HAKM, HAIPUKIIAJ, SIK TOJIOBHUH yOip, abo 3auicka.
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Automate the process of setting up a security policy for Windows

Kalchenko V.V., Assistant; Medvedev D.A., Student;
Obodiak V.K., Associate Professor
Sumy State University, Sumy, Ukraine

Windows 10 is often used to process confidential information. In the
course of this work, the principles of setting up a security policy in the
Windows 10 operating system are considered, this process is the basis for
designing a computer system and assigning a certain category to this
system.

The problem with this issue is that the operating system uses standard
operating parameters of certain components by default, but not always the
standard parameters meet the security criteria established by many
organizations and enterprises.

Using the system with incorrect settings can lead to critical security
breaches, allowing intruders to leak sensitive information or cause system
hardware failure.

One way to solve this problem is to fully configure local security policy.
But this solution has a drawback. The downside is that manual setup
usually takes 3 to 5 hours, of course if only one computer system is set up,
but setup time increases if it needs to set up multiple systems. In other
words, reconfiguration is performed, which is not very fast [1].

One way to solve this problem is to use a script that performs certain
settings without any action on the part of the computer system user, as well
as to import a preconfigured security policy, this scenario is tested on a real
computer system. This option is faster and simpler, which allows to
automate the process of setting the operating system security policy and
configure the system according to the desired category.

In the future, it is envisaged to use a similar scenario for a computer
system consisting of one personal computer, without the possibility of
connecting to a local network, but with the connection of external storage
devices (Automated system class "1" category "4").

1. Knittel B., McPhaedris P. Windows 10 In Depth, 2nd Edition (2018).
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BukopucTaHHA KOHTPACTHO-IIEeHTPOBaHOI PpyHKUIT BTpAT
JJIS1 MiIBUIIIEHHS CTIHKOCTi 0araTomapoBuX HE{POHHUX MepeK
110 3MarajJbHHX aTakK

Kypaxynos B.B., 3006ysay; Mockanenko B.B., doyenm

CyMchkuii nep:kaBHui yHiBepcuteT, M. Cymu, YKpaiHa

Jo HeHpOHHMX Mepek, IO BHOPOBAKYIOTHCI B KPUTHYHUX
KOMIT'IOTEPHUX  CHUCTEMaX, BHCYBAlOThCS MiABHIICHI BHMOTH [0
pobacTtHOCTi. PoOacTHICTE mossrae B CTIHKOCTI HEHPOMEPEKEBUX MO/IeIeH
70 BIUIMBY WIYMY 1 3MaraibHUX arak. HaiOinbmn Bpa3nuBUMHU 110 TIyMY i
3MarajJibHAX aTak € MOJeli KiacudikaliiHoro aHamizy. SIk mpaBWiio BCi
MTOMIJIKA TPAIUISIOTHCS Ha MeXi KiaciB. Mexi KiaciB B MPOCTOPi O3HAK
4acTo € PO3MUTHMH BHACTIZAOK pilIeHb, MI0 3a0e3MedyoTh TIAAKICThH
¢ynkuii moneni. Ilpore B paMkax Teopii 3aBaj03axUINEHOTO KOMyBaHHS
BifoMoO, 110 331 MM ABUILEHHS 3aBaJ03aXHILEHOCTI MK
(yHKITIOHATPHAMH CTaHAMH Mae OyTH MakcuMmaibHa OydepHa 30HA.
OnHuM 13 NEpCHEeKTUBHUX PillleHb U MiABUIIEHHS OydepHoi 30HH MiX
pO3MOiIaMy KJIaciB B MPOCTOPI BUCOKOPIBHEBMX O3HAK € JIOJABaHHS JO
OCHOBHOi (yHKIIIi BTpar perymspu3amiiiHOi CKIagoBOi y BUTISAL
KOHTPACTHO-IIEHTPOBAaHOI (DYHKIIIT, 110 Ma€ BHUTIIS

-1

1 R < - IR
Rcompactness = _EZ ||Zi - Zyi "2 Z "Zi —Z ”2 +1 !
i=1 k=1,

ikzy,

ne z; =f(X;) — 03HaKOBHI ONUC HA BUXOI €KCTPAKTOpa O3HAK VIS 1-TO

3paska, zk — ycepeJHeHe 03HAKOBE MOJaHHs (BEKTOP-IPOTOTHIN) st K-To
KJIaCy, 3HA4YCHHS SIKOTO HE 3aMOPOXKEHE, a OINTHUMI3yeThCS B IPOILECi
MAaIIMHHOTO HABYaHHS; N — KUIBKICTh HABUAIBHHUX 3Pa3KiB B HABYAJILHOMY
MiHI-TIaKeTi; Y; — HOMEp KJlacy I 1-TO 3pa3Ka.

TecTyBaHHS HaBYEHWX HEWPOHHUX MEPEXK HA 3alIyMJICHUX JaHUX 3
BUKOPUCTAHHSIM  3MarajbHMX arak OuIoro 1 YOpPHOTO  sIIMKa
MiATBEPIUKYIOTH ~ BHCOKY  €(EKTHBHICTh  KOHTPAaCTHO-LIEHTPOBaHOL
perynsipu3aniiiHol cki1agoBoi 3aM1s MiABUILIEHHS CTIMKOCTI 10 3MarajbHUX
aTax.
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JeTeKTyBaHHS 3MarajibHUX aTaKk B HEHPOHHMX Mepeskax
3 BUKOPUCTAHHAM (PyHKLII 10BipH

Mamnanniit A.€., 3006y8au; Mockanenko B.B., ooyenm
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

JeTtekTop 3MarajbHHX aTak € BaKIMBOIO CKIAJ0BOIO PE3LTbEHTHUX
IHTEeNIEKTyaIbHUX CHUCTEM, IO IHIIIIOIOTh AOHABYAHHA, 3MIHY alTOPUTMY
00poOKH YHM BiIMOBY BiJi TPUHHATTS pillleHb y BHUIAAKY MiZ03PUIUX
BXimHMX JaHuX. Hal0Oinbm eQeKTHBHI aNrOpUTMH  JI€TEKTYBaHHS
3MaraJlbHUX arak MoOynoBaHI 3 BHUKOPHCTaHHSAM TI'eHEPAaTHBHUX
3MarajdbHAX Mepex, MmO (OPMYIOTh MOJEIh PO3IOALTY OPHUTiHATHHHUX
JaHUX 1 MOXYTh OyTH BHKOPHCTaHi IJISi BHSBJICHHI BHKHIIB 3 IIHOTO
posnoxiny. IIpoTe HaBYaHHS T€HEpPATHBHUX 3MarajllbHUX MEpPEX YacTo €
MPOIIECOM  JIOCHTh  TPYHO-MICTKMM.  bimbmr  yHiBepcampHUM 1
O0YHCITIOBATIEHO MPOCTUM ITIIXOJ0M € PO3pOOJICHHs (QYHKIIT HaNEKHOCTI
70 KJaciB, 110 BigoOpakae piBeHb JOBIpH AaHOMY MPOrHO3y. HaiOimbin
pPO3pOOIEHUM METOJOM JUIsl OOYHCIIEHHS PIiBHS IOBIpHM € BHKOPHUCTAHHS
¢yHkuii goBipu (trust score), MO OOUUCIIOETHCS Ha BUXOJI €KCTPAKTOPa
03HaK 3a GOPMYJIO0

Ehx)=d (X H, (F,0,))1d (X H, (fi)),

zie ﬁ(x):argmin,eh(x)d(x, Ha(fh(x))), Ha(f)Z:{XGX :rk(x)Sg}, () -

¢dbyHKIis  po3paxyHKy EBKIiZoBoi BiAcTaHi MK BHCOKOPIBHEBHUMH
03HAKOBUMH TTOJIaHHSIMU BX1IHOTO 3pa3Kka i 3pa3kaMy HaBYAIBHUX JIAHHX 3
BiA(IIBTPOBAHOIO ¢ (PAaKLIErO.

Juns dinerpanii HaB4aIpHOT BUOIPKH B MPOCTOPI BUHCOKOPIBHEBUX O3HAK
BUKOPHCTOBYIOTh METOJI HAaHONMKYOro cycina, mo 3adesnedye armpoKCH-
Mallilo eMIIipUYHOI ILITBHOCTI PO3MOAiTy. « (paklis AaHUX KOXKHOTO
KJlacy 3 HaWHIKYMM piBHEM OIL[iHEHOi IUTBHOCTI He Oepe ydwacTi B
po3paxyHKy GYyHKIII TOBipU. SIKIO BIIEBHEHICTh Y PO3ITi3HABAHHI KJIacy Ha
BUXOJIi softmax-mapy oJJHOYaCHO He iIKPIILTIOETHCS BACOKUM 3HAUCHHSIM
GyHKIIT TOBIpH, TO IPUAMAETHCSI PILLICHHS TIPO BiIMOBY BiJ PillICHHS.
ExcnepumeHTanbsHO BCTAaHOBJIGHO, L0 BHUKOPUCTAaHHS (QYHKLII OBipH,
3abe3neuye BUSABJICHHS peliy KOHIICTIIiH, IlyMy Ta 3MaraibHUX aTak.
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InDIGO framework from the application developer perspective

Kolesnikov V.A., Professor
Sumy State University, Sumy, Ukraine

INDIGO is a framework for designing and implementing robust
distributed applications optimized for a specific operational context. An
application developer is responsible for designing components and
assembling systems from components using the underlying services that the
framework provides.

InDIGO framework provides a mechanism for the designer to indicate
his interest in a service. One possibility is for the designer to explicitly
include calls to the interface offered by the service in the application code.
The other possibility is to provide the designer with a domain-specific
language to annotate code to specify the requirements. We have adopted
the second approach.

In our approach, if the application developer is interested in using an
underlying middleware service in his application, we require the developer
to go through the following step: application designer annotates the
component code to specify the required library algorithms. For example,
for the mutual exclusion service, we require the designer to annotate the
code with regions which must be executed exclusively.

The designer is provided with a list of available services. The interface
of each service specifies the annotations to insert into code to use the
specified service. As algorithm developers provide new services, the list of
available services along with their interfaces is updated and provided to the
application developers.

As an example, the annotations to use for mutual exclusion service are
I**@cs_request and /**@cs_release and must be inserted accordingly in
the beginning and at the end of a critical section that needs to be accessed
in a mutually exclusive manner.

Once the designer has annotated the component code, the deployment
tools integrate it with the algorithm code. This integration involves adding
the algorithm code to the code base to be deployed, generating the code for
the application components to interact with the algorithm code, and code to
initialize the services.
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Access control matrix and primitive commands to alter its state

Kolesnikov V.A., Professor
Sumy State University, Sumy, Ukraine

The simplest mechanism to describe the protection state of a system is
Access Control Matrix (ACM). It is used to describe the rights of subjects
over objects in the system.

The basic elements to alter the state of the ACM in a controlled manner
is to use primitive commands that in turn can be used to build more
complex commands for analysis.

We define the following elements for our discussion:

- a set of objects O is the set of all protected entities relevant to the
protection state of the system;

- a set of subjects S is the set of processes and users, those entities of the
system that can use the objects of the system;

- a set of rights R to be the set of rights of subjects to use system objects;

- each entry A[s,0] in ACM is a set of rights of subject s over object o.

Primitive commands and commands built on top of them are used to
make the system transition from one state to another. We show several of
such primitive commands with their pre- and postconditions below.

An example of the primitive command to create an object:

Precondition: 0 £ O @
Primitive command: create o 2
Postconditions: ' =S, O’ =0 u {o} 3
(vx € §) [a'[x, 0] =] 4)
(vx € 5) (vy € O) [a'[x, y] = A, Y]] (%)
An example of the primitive command to destroy an object:
Precondition: 0 € O (6)
Primitive command: destroy o @)
Postconditions: S' =S, O’ =0 - {0} (8)
(vx e §) [@'[x, 0] =] 9)
(vx e ) (vy e O) [a'[x, y] = Alx, Y]] (10)

Commands like these are then used to reason and automatically monitor
the system transitions to make sure the system remains in a secure state.
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CucreMa He4iTKOTO JIOTIYHOT0 BUBEIEHHS AJIs1 OUiHKH MPoditro
3axviIeHocTi iHpopManiiiHO-KOMYHIKaANIITHUX cHCTEM

bapuenko H.JI., doyenm; Cuzuk A.A., 3000y8au
Cymcekuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

Beryn. AkTyanpbHe Ha JaHUM MOMEHT 3aBIaHHS YIOCKOHAJICHHS
MOPSIKY OINIHKK 3aXWIICHOCTI 1H(pOpMamiiHO-KOMYHIKAIITHIX CHCTEM
MOKe OyTH BHUPILIIEHO 3a [OMOMOrOK MPOEKTYBaHHS CHCTEM, IO
0a3yl0ThcS HAa BUKOPUCTAaHHI TEXHOJOT1H MAaIIMHHOTO HABYaHHS.

IMocranoBka 3aBaaHHs. Po3poOuTH cHCTEMY HEYITKOTO JIOTIYHOTO
BHUBEJEHHS I OIlIHKK 3aXHINEHOCTI iH(pOpManiiHO-KOMYHIKaI[iTHIX
CHCTEM.

PesyabTaTtu. ByB mpoBeneHmil OTrisa MDKHApOJHUX CTaHIApTiB Ta
HOPMaTHUBHHUX NTOKYMEHTIB B cdepi KidepOe3neku Mmoo OMiHKH TpoQiiTo
3axuIieHocTi. B pesynpTani Oyna cdopMoBaHa iepapXiyHa cCHCTEMaA
KPUTEPIiB OIIHKK Yy BHIJISAI CTPYKTYPH, SIKa MICTHTh OIKUC MHOMHH
KpHUTEpIiB KOH(1eHIIIHHOCTI, [UTICHOCTI, JOCTYITHOCTI,
CIIOCTEPEKYBAHOCTI Ta rapaHTiid. Byiu BHIIJCHI JIOKaJIbHI Ta TI00abHI
KpUTEpii OLIHKK BUILE 3a3HAYEHUX KpUTepiiB. sl OTpuMaHHS 3arajibHOi
OIIiIHKY OYyJIO BBEJIEHO IHTErpaIbHUI IMMOKA3HUK BiIMTOBITHOCTI BUMOTaM.

Ockinbky MpH OLiHIOBaHHI OyJIM 3aCTOCOBaHI SKICHI IIKAJIW BUMipY, TO
IIJIKOM ~ JOpPEYHHM € BHKOPHCTaHHS amapary HEYITKOi  JIOTIKH.
3anporoHoBaHa i€epapxiuyHa CHCTeMa HEeYiTKOrO JIOTTYHOTO BHBE/ICHHS, KA
J03BOJISIE  BJIOCKOHAJIMTH Ta  aBTOMAaTHU3yBaTH  IPOIEC  OI[IHKH.
MoentoBaHHs CUCTEMHU BiiOyBajock B cepenosuil Fuzzy Logic Toolbox.

Jis uporo Oymu po3poOJeHI MiACUCTEMH BH3HAYCHHS TJI00ATBHUX
MMOKA3HWKIB 3aXWIICHOCTI Ta IMJICUCTeMa OOYHCICHHS IHTErPaIbHOTO
MOKA3HMKA BIJIMOBIAHOCTI BUMOTraM. Pe3yIbTaToM OIiHIOBaHHS € BUCHOBOK
IIOI0 CTaHy 3aXUINEHOCTi: CHUCTeMa BiJIOBiJa€ BHUMOTaM HOPMATHBHUX
JOKYMEHTIB, CHCTEMa HE BiIIOBilac BUMOraM HOPMAaTHUBHHUX JOKYMEHTIB,
chUcTeMa YacTKOBO BiJIOBiZa€ BUMOIaM HOPMAaTHUBHHX JOKYMEHTIB Ta
notpedye JOOMpaIfOBaHHS.

BucHoBku. UwWcieHHI  eKCIEpUMEHTH  IOKa3all  MOXIIUBICTb
BUKOPHUCTaHHS PO3pO0JIEHOT CUCTEMH Ha MPAKTHIII.
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AHaJTi3 MeHeTKepiB mMapoJtiB

Bonomwn B.C., 3006ysau
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

HeoOxignicTe  CTBOpeHHs ~ OONIKOBOrO  3amucy sl Pi3HUX
0araTOKOpPUCTYBallbKUX CUCTEM YTBOpWJIAa HOBY mpobieMy — moTpely
BUKOPHCTaHHS Ta 30epiranHs mapomiB. [lapombHuii 3axucTt 3abe3meuye
Oe3neKy akKayHTIiB KOpPHUCTyBadiB. ToMy KOpPUCTyBad Mae€ 3a0€3MEeUUTH
HajiliHe 30epiraHHs UX MapoJiiB (KIIOYiB) Ul 3aXUCTy KOH(DiAeHIIHHOT
nepcoHabHOI iH(popMarii.

Menemkepr mapoiiB € omHuUM i3 pimeHs. OOJIKOBI JaHI KOpUCTyBada
MOXKYTh 30€piraTuch Ha IMEPCOHAJIBHOMY KOMITIOTEpi abo y XMapHOMY
cxoBuii. KopucryBau mMae CTBOpPUTH OAMH aKayHT, B SIKOMY Y HBOTO €
MOJKITUBICTH JTOJIaBaTH, PEIaryBaTH Ta BUJAIATH OCHOBHY iH(OpMAIIiIO TIPO
OONIKOBI 3amucu Ha iHIUX pecypcax. CTBOPIOIOYM akKayHT, HOTPiOHO
PO3YMITH, IO I MEHEIKEpY IMapoJliB TaKoXK HEOOXIIHUU Mapoib,
BiIMIHHUH Bijx iHImMX. besneka qaHux ais BXOAY B 1€l 0OJIKOBUI 3amucC
00YMOBITIOE O€3MEKY 1HIIUX JaHUX.

Hapiiini MeHemkepH MapoJiiB BUKOPHCTOBYIOTH IMU(QPYBaHHS IaHUX
s 3axucty aanux. Hampuknan, KeePass Password Safe BukopuctoBye
anroputmMun AES-256 Ta Twofish mns mmdpysanns napomiB. [eski
MEHE/DKEPH MapoJIiB HepeadavyaroTh 3aXUCT Bia (imuHry ta dapminry: 3a
JOTIOMOT'OI0 CKPHIITY HEpEBIPSEThCS aipeca pecypcy Ta IOPIiBHIOETHCA 3
aapecoro, 30epexeHor0 y BiacHii 0a3i manux. llle omgHiero mepeBaroro €
HasBHICTh 3aXMCTY BiJl KEHIIOTepiB: KOPUCTYyBad MOKE BHKOPHCTOBYBATU
BipTyasibHy KJaBiaTypy 4um OaraTodakTopHy ayTreHTH(iKamilo mpu
OTPUMAaHHI JOCTYILY 10 aKayHTY.

OnHi€ero 3 Bpa3NUBOCTE MEHEKEpiB MapoiiB € araka «Man in the
middle». IlepexonuBmm koH(DineHIHHY iH(OpPMAaIilO, 3TOBMUCHHK MOXE
OTpPUMAaTH JOCTYI 0 PECYPCiB KOPUCTYBaya.

BukopucTOByIOUM ~ MEHEIKEpU MapojiiB, KOPHUCTYBad OTPHUMYE
MOJMKJIMBICTh HaJidHO 30epiraTd Ta BHKOPUCTOBYBATH BJIACHI IapoJIi.
ABTOpH-PO3POOHUKM TaKHX CEpBICIB MaroTh 3abe3neunTH 30epiraHHs
JAHMX y CXOBHIL, 3aXUCTUBIIM 1X BiJl HECAHKL[IOHOBAHOT'O JOCTYILY.

Kepisuuk: JlaBpuk T.B., cm. suxnaoaw, CymAY, m. Cymu, Yxpaina
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MoneJi Bepudikamii sKoCTi MPorpaMHoro 3ade3nevyeHHs

Hapamenko B.A., acnipanm; bepecr O.B., cmapwuii suxraoau
Cymchkuit nep>kaBHAN yHiBepcuteT, M. Cymu, YkpaiHa

[onuT Ha po3poOKy iHPOPMALIHHUX CHCTEM HEBIMHHO 3pOCTa€. 3TiTHO
31 craructukor B 2023 poui Ha po3poOky IT cucrem Oynme BHTpaueHO
moran 1.3 Tpunbitonn mpomapiB[l]. B ramy3i po3poOku mporpamMHOTO
3abesneueHns([13) 3amxmu icHyBana 3amada Bepudikaiii  sKOCTI
MporpaMHOro 3a0e3MeucHHs, fKa MOoJsrae B MEpeBipli Yd po3pobicHe
pIIIIEHHS BiJMIOBi/Tae TEXHIYHOMY 3aB/IaHHIO. 3a 4ac iCHyBaHHS Tay3i Oyio
po3pobneHo OaraTo Mojened, fKi OMUCYIOTH Tporec Bepudikamii 3a
pizHuMH KputepismMu. Mogeni Bepudikamii SKOCTI MOXHa YMOBHO
PO3AUTUTH HAa TEOPETUYHI, TPAKTHYHI Ta TEOPETHIHO-TIPAKTHYHI.

[Mpuxmamom Teopetnanoi moxeni € monxens MakKomna[2], ska oriHro€e
SKICTh, ONMCYIOUX HACTYIIHI TapaMeTPH:

- (hakTOpH — OMHCYIOTH BUMOTH JIO SIKOCT1 3 TOUKH 30py KOPHCTYBaya;

- KpUTepii — OMUCYIOTh BUMOTH JI0 SIKOCTI 3 TOUKH 30py PO3POOHHUKA;

- METPUKM — ONHCYIOTh BHUMOTH 3 TOYKM 30pY BIOPOBAKEHHS Ta
BUKOPHUCTaHHS nporpamuoro 3adesneuenns (113).

Jua Bizyamizamii Mojieni TMOKa3HUKH BiOOPaKalOThCS Yy BUTIIAJI TaK
3BaHOro TpukytHHKa MakKoma. i 1boro poOUTHCS OIHKA KOXKHOTO
napamMetpa 3a mkanoio B 0 1o 10.

o0
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&
¥
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Pucynok 1 — Bizyanizauis tpukytHuka MakKona
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Crnemiamictn komranii Hewlett-Packard mpencraBmmm TeopeTndno-
npakTuaHy mMoxaens sikocti - FURPS[2]. Hasea FURPS — 1ie aGpesiarypa,
sIKa OTHCY€ HACTYIHI KPUTEPIi AKOCTI:

- Functionality — BumMoru BiAmoBigHOCTI QYHKIIIOHATEHIM BUMOTaM;

- Usability — Bumorm m0 3py4HOCTI BHKOPHCTAHHS I KiHIIEBOTO
KOPHCTYBaua;

- Reliability — Bumoru mo HamiiiHOCTI mporpamHOro 3a0e3levyeHHs B
MIpoIIeci BUKOPUCTAHHSI,

- Perfomance — Bumoru f0 e(heKTHBHOCTI 3aCTOCYBaHHS PECypCiB Iij] Yac
3actocyBanHs [13;

- Supportability — BuMoOrz 10 MOXIIMBOCTI PO3IIMPEHHS Ta MOAn(IKaIlii
MPOTPaMHOT0 3a0e3MeYeHHS.

[Tizuime Oyna omyoiikoBana Moaenb FURPS+, ska posmuproe nepeiik
KpUTEpiiB SIKOCTi, 30KpemMa OyJo OJaHO KpUTepii BiAMOBITHOCTI
IOPUAMYHUM BUMOTAM 3 TOUKH 30pY 3aKOHOAABCTBA. [laHa MOJeInb € T0BOII
THYYKOIO JJIsl BIPOBADKEHHS B Oyab-sikuii mpouec po3podku. Hemomikom
JaHOi MOJIENi € BIJICYTHICTh KPHUTEPIiB OIHIOBaHHSA, TO K HEOOXIIHO
MiOUpaTH aNrOPUTM BUKOHAHHS ISl KOXXHOTO KPHUTEPi0, OKpeMo Oepydu
JI0 yBaru Te MporpaMHe 3a0e3MeueHHs, SKe po3po0IIsSEThCA.

[IpencraBaukoM mpakTHdHO1 Mojieni po3poOku I13 € monens SATC[4],
sIKa MICTUTh KpUTepii IJs aHali3y MPOTPAMHOTO KOAY JUTIsl CHUCTEM, SIKi
Hamucadi B 00 €KTHO-OPIEHTOBAaHOMY CTHIi. MOJEeNnh MiCTUTh TpHU
TpaJUIliiHI KpuTepii BepuQuKaIlii SKOCTi IPOrpaMHOTO KOAY:

- IUKJIOMAaTHYHA CKJIQHICTh METO/IIB;

- po3Mip Koay(TIOKa3HMK HE MOXKHa TOPIBHIOBATH JUIS PI3HUX MOB
MIpOrpaMyBaHHs);

- BIJICOTOK KOMEHTapiB (BiICOTOK pSAAKIB KOAy, SKi BHMararmTh
JI0/IATKOBOT'O TTOSICHEHHSI 32 JIOTIOMOTOI0 KOMEHTApIB).

Pemra mricte moka3HUKIB crenu@ivHi s 00’ €KTHO-OPiEHTOBAHOTO
KO/y:

- Bara KJjacy — KUIbKOCTI METOIiB, sIKi iIMIJIEMEHTOBaHi kiacoM. Kiacw, siki
MAalOTh BEJINKY KiIbKICTh METOAIB CKJIQJHO TIOBTOPHO BUKOPHCTOBYBATH Ta
3MIHIOBATH, IO YCKIIAJIHIOE MPOIEC HOTO MiATPUMKH;

- BIJNOBINAJBHICTh KJIacy — 3arajbHa KiIbKICTh METOIIB, SIKI OyayTh
BUKJIMKaHI Y BIANOBiJb HAa BUKJIHMK METOAY Kiacy. Uum Oinbplie MeToniB
BUKJIMKAEThCS, TAM CKJIQJIHIIIE TECTyBaTH Kiac. JlaHa MeTpHKa BiJIIIOBiIa€
3a TeCTyBaHHS Ta 3pO3yMUIICTh METOY;

- 3TypPTOBaHICTh — MiPOIO HEAUTUMOCTI KJIacy Y1 MOIYJIS;
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- 3B’SI3HICTH — Mipa 3aJIe’KHOCTI OIHHUX IPOTPaMHUX KOMITOHCHTIB BiX
1HIIHX;

- rMOMHA HACHiTyBaHHS — piBEHb KJIacy B iepapXii HaciigyBaHHS KJaciB.
UM Trubine 3HaXOMUThCA Kilac B i€papxii, TUM OLUTBIIE yCIagKOBaHHMX
METO/IiB, IO YCKJIAHIOE MPOCKTYBAHHS Ta PO3IIMPEHHS;

- KIJBKICTh KJIaCiB MOTOMKIB — YHCJIO KJAciB, sIKi HacHiAyroTh kiac. Yum
BUIIIE 1€ YUCIIO, TUM O1IbII iIMOBIPHUM € TIOPYIIEHHS i€papXii B Kjacax 1o
HACJiTyIOTb;

[lepeBaroro mpakTHYHOI MOZEII € MOKJIMBICTh MEPEBIPKM BUKOHAHHS
MOCTaBJICHNX BHMOT 3a JIOIIOMOTOI0 MpOorpaMHHX 3aco0iB. s mpukiaxy
TakKi IHCTPYMEHTH CTaTUYHOTO aHawizy, sik ESLint Ta Rubocop mo3Bomnstors
00MeXyBaTH TOKa3HHK OOMEXYBAaTH LUKIOMATHYHY CKJIaTHICTh METOIIB
IUIst MOB TiporpaMyBanHs JavaScript Ta Ruby BimnoigHo. KonTtpomoBaTtu
Bary KJIacy Ta i€papXif0 HacligyBaHHS MOXXHA 3a JIOTIOMOTOK) aHalli3y
a0CTPaKTHOTO CHHTaKCHYHOTO JIepeBa.

TakuM YMHOM, BCi PO3IJISIHYTI MOJAENI — 1€ IHCTPYMEHTH pPi3HUX
cneniamictiB. TeopeTHuHi Mozeni € IHCTpYMEHTaMH MEHEKEpIB, SKi
KOHTPONIOKOTh  MMpoLEeC  po3poOku. TeopeTHyHO-TpakTHYHI — MOmaemi
CIIYTYIOTh JJIsl B3a€EMOJIii YIPABIIHIIB Ta TEXHIYHUX CIICIINiCTIB, JUIS TOTO
o0  KOHTPOJIOBATH  PIBEHb  MPOrPaMHOrO  3a0E3MEUeHHs, IO
NOCTaBIA€ThCS. [IpakTHUHI Mozl ONUCYIOTh Oe3MOCcCepeHEO BUMOTH JI0
HPOrPaMHOI0 KOy Ta BUKOPHUCTOBYIOTHCS B TIpoIeci po3poOku. Bei Tumm
MOJIeJIell MOXKJIMBO 3aCTOCOBYBAaTH OJIHOYACHO, MPU I[bOMY BOHU OyIyTh
B32€EMHO JIOTIOBHIOBATHCSl Ta BHPILIYBaTH HEIOJIKM MOJENEH OKpEeMOro
PiBHSL

1. The Ultimate List of Outsourcing Statistics (2022). URL.:
https://findstack.com/outsourcing-statistics/ (1aTa 3BepHeHHsI
04.04.2022)

2. Alanazi, Sultan Akour, Mohammed Anbar, Mohammed Alsadoun,
Abdullah. Enterprise Resource Planning Quality Model ERPQM
(2019).

3. lkram, Amna Masood, Isma Sarfraz, Tahira Amjad, Tehmina. A Review
on Models for Software Quality Enhancement from User's Perspective
(2021).

4. Gupta, A. K., Masood, M. R., Porwal, M. N. Analysis of Object
Oriented System Quality Model Using Soft Computing Techniques
(2019).

34


https://findstack.com/outsourcing-statistics/

IMA :: 2022 CEKLIA 1: Komn'tomephi nayku ma Kibepbesneka

CTBOpEHHS MPOTPaMHOI0 A0AaTKY AJIs peecTpailii, 30epiranus
Ta aHaJdi3y noaiii 6e3nexu y mepexi 3 Windows Server

Kampuenko B.B., acucmenm; Pe3nik M.M., 3006ysau

CyMchbkuii nep:kaBHHA yHiBepcuteT, M. Cymu, YKpaina

Jia 3a6e3neuenns Kommekcanx cuctem 3axucry iHpopMmarii (KC3I)
JIOBOJIi 4acTo BUKOpUCTOBYeTbcs Windows Server. Baxkmusoro ¢yHkIieto
TaKUX CUCTEM € MOHITOPUHT CUTYyallill, TOKYMEHTYBaHHS MOJIi{ TOLIO.

[[fo6 3abe3mednTH  CHOCTEPEX EHICTh iHGOpPMAIHOI  cHCTEMHU
HeoOXiMHO aHami3yBaTW [ii CHIBPOOITHHKIB 1 TWIyKaTH MOPYIIHUKIB
MOJITHKH O€3MeKd BUKOPHCTOBYIOUM JIOT-(Qaiiian. ABTOMATH3aIlisl LHX
MIPOIIECiB I03BOJIUTH OKPAIIUTH epeKTUBHICTH pyHKIioHyBaHHS KC3L.

Metoro nmaHoi poOOTH € PO3MISN TONITHK CHOCTEPEXKEHHS  Ta
ABTOMATHU3allisl TMPOTOKOJIOBAHHSA IUISIXOM PO3POOKHM  MPOrpaMHOTrO
JOJATKy JUIs aHaJli3y AaHuX, sIKi 30epiraroTbes y Jor-gaiinax.

[IpoGremaTnka IHOTO THTAHHS TOJNATaE B TOMY, IO OmepamiiiHa
CHUCTEMa BUKOPHCTOBYE TCHEPYE JIAHIIOTH 3aIKMCIB 3 BiAMOBITHUMH KOJAAMH
JUISL BCIX BaXJIMBUX IMOJINA. AJIe HE 3aBXKIHU 3 YChOTO IMOTOKY MOMAIH MOXKHA
IIBUJIKO CITIBBIIHECTH TMOJii Y CUCTEMI 3 3alMCcaMy B KypHaIi, U0 3HAYHO
YCKJIaTHIOE peati3allifo eeKTUBHIX MOJITHK CIIOCTEPEIKESHHSI.

BificyTHICTh MOXKJIMBOCTI IIBUAKO Ta ¢(EKTHBHO aHANi3yBaTH MOJil B
CHCTEMI YCKJIQJIHIOE€ BHKOHAHHS MOJITHK CHOCTEPEKEHHS, SKi He JINIIe
J03BOJISIFOTH BUSIBIISITH aTakH, ajne il 3a0e3MevyroTh MOBHY KapTHHY DPiBHS
Oe3reku cepeloBHIIa ISl I 1010 YCYHEHHSI BPa3JIMBOCTEH

OmuH i3 cmocobiB  BHPIUTH II0  mpodiieMy — 3000B's3aTu
aJMiHICTpaTopa Mepexi IPOBOAWTH pPY4YHY TMEpeBipKy Jor-daiinm Ha
KoxxHOMY TipucTpoi Windows, 1ie ayxe TpyaomicTka poOoTa 110 3a0upae
Jyxe 0araro yacy.

[HmMM BupimeHHAM 1i€i mpoOiIeMu € BUKOPUCTaHHS aBTOMAaTH30BaHOI
CHUCTEMH ayJIuTy Ta MOHITOPHHTY >KypHaliB mnoziil. Lleit BapianT
MIPUCKOPIOE TOIIYK MOJiH y Jor-¢gaiinax, MusTXoM aBTOMaTH3aIlii Iporecy
00poOKHM JKypHAJiB TOJi Ta HaNalTOBYBaTH (QUIBTPU TOIIH 3a
noTpiOHMMHU KpuTepisMu. CaMe A7 LHOTO MPOIOHYETHCS A0AaTOK, KOTPHUIA
arperye JaHHi 3 Jor-QaiyliB KOMIT'IOTEpHOI Mepexi Ta Halae THyYKHd
¢dyHIioHAN GTBTpaIlil BAYKIMBUX TOJIH.
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Enterprise cyber security system to provide remote work

Kolomiets N.O., Student; Kalchenko V.V., Assistant;
Koval V.V., Senior Lecturer
Sumy State University, Sumy, Ukraine

One of the main features of today in the field of modern enterprises is
the branching of departments and remote implementation of various
business processes. With this approach, the issue of cybersecurity of
information and communication system becomes quite relevant. The main
aspect of cybersecurity is the secure exchange of information, the ability to
remotely control machines, the ability to view and interact with the file
system, the ability to perform settings and preventive measures, and
minimizing physical presence on PC screens and servers.

The main aspects of the creation and functioning of the information and
communication system were considered in the work.

One of the main components that focused on the work is the Remote
Desktop Services (RDS) of the Windows operating system [1].

This component in the enterprise information system allows you to
deploy programs on one device, which can be accessed by users of other
(client) devices. He helps in solving the following tasks:

- software deployment. RDS speeds up software installation. This is
especially true for applications that are particularly difficult to deploy and
configure;

- reducing the number of physical PCs. The use of multi-user versions
of the software allows you to configure one physical PC for the remote
operation of multiple users;

- organization of secure remote access. The main computer with the
installed software can be accessed from a variety of devices: office laptops,
home PCs, and mobile devices.

The main attention in the work was paid to the study of RDS security
and the creation of response procedures in case of attempts to interfere in
the normal functioning of the enterprise information system.

1. Rodrigues C., Berson F. RDS - The Complete Guide: Everything you
need to know about RDS. And more. (2018)
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Oprani3aitist po3po0KkH KJIi€HTCHKOI YaCTHHH 0araTocTOPiHKOBOI0
A0JaTKY MOBOI0 JavaScript

Cuokons B.B., 3006ysau; Ilponieako O.b., doyenm
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

Be6-po3pobka — ramysp, sfika CTPIMKO pPO3BHBA€ThCS B Haml 4ac. I3
METOI0 33/I0BOJIEHHS 3pOCTAOYOTO IMOMUTY 3 00Ky Oi3HECY CIoCTepiraeThes
MOLIMPEHe 3acTOCYBaHHs pi3HUX Oibmiorek Ta (pedMBOpPKiB, IO
MOKJIMKaHI CIIPOCTUTH MpOIeC PO3poOKM CalTy Ta SKOMOTra IIBHIIIE
Ha/JaTH HOro 3aMOBHHMKY. TeHJeHIii BKa3yloTh Ha Te, IO PO3BUTOK BeO-
TEXHOJIOTI  CHpsSMOBaHWA Ha  CTBOPEHHS  OJHOCTOPIHKOBUX  Ta
MIPOTPECUBHUX A0AATKiB. PO3poOHUKN HOTpUMYIOThCS TpUHIMMY "mobile-
first", ToMy HamararTbCs IOCATTH Bi3yaJbHOI CXOXKOCTI MPOTPaMHOTO
MPOAYKTY Ha 3BHYAWHWUN JOAATOK i1 MOOIIBHOTO — TenedoHy.
Buxopucranas ¢periMBopkiB, Takux sk Angular, Vue.js, abo 0i0mioTexu
React momomarae BUPIIIMTH YHUCENbHI MPOOJIEMH, IO CTOCYIOTHCS
MOAYNBHOCTI  (PO3OMTTS HAa OKpeMi KOMIIOHEHTH, NpHOATHI IS
MOBTOPHOTO BUKOPUCTAHHS), MIATPUMKHU CTaHIB Ta €EKTUBHOI B3aEMO/IIT 3
DOM-enementamu.

Hespaxxatoun Ha e(eKTHBHICTh ICHYIOUMX DIIIEHh 3aJUIIAE€THCS
BEJIMKHI TIEpeTiK MpodIieM, MOB'SI3aHUX 31 CTBOPEHHIM 0araToCTOPiHKOBUX
caiiTiB, KOTPHX Ha TOTOYHWA MOMEHT IIepeBakaroya OibIIiCTh, IO
3YMOBJICHO TIepeBaramMu paHilie BUKOPUCTOBYBaHOTO Mmiaxony. Cepell HUX:
MOIIYKOBAa ~ OMTHMi3allisi, Oe3meka Ta MacmTa0OBaHICTh. 3a3BHyail
0araToCTOPIHKOBUI CalT — Ile BENIMKUN MPOEKT, TaKWil SK BeO-MarasuH,
TOMY BHHHKa€ HEOOXiNHICTh y epeKTUBHil Ta sKicHIM po3poOIi He Jwuiie
CEpBEpHOi, a W KIEHTCHKOI YaCTWHU, BAANICTH peaji3allii AKoi IMoMiTHa
KOPHCTYyBady Ta Oe3MocepesHbO BIUIMBAE Ha KOHBEpCito. BukopucraHHs
(hpeiiMBOpKIB Ta 0i0JIIOTEK, CIIPSIMOBAHUX HA peaji3allilo 0JJHOCTOPIHKOBUX
JOJIATKIB — pIillleHHs] He 3aBX1au edekTuBHE. Bimplml TOro BOHO MOXe
CTBOPUTH TMPOOJIEMH Yy BHIVISZI HHU3BKOTO PEUTHHTY B TONIYKOBHX
cUcTeMax uepe3 BiJICYTHICTh y JESIKHX IOIIYKOBUX POOOTIB MOMIIMBOCTI
BUKOHYyBatu JavaScript, 3arpo3 Oesmeili, 00 OCHOBHAa 4YacTHHA JIOTIKH
HAJA€ThCSA KIIEHTY pa3oM i3 (ailylaMd CKPHUNTIB, CKJIAIHOIIIB HaBirai,
MOB'A3aHUX 13 BHUKOPUCTaHHSIM CTPUIOK Opay3epa AJsl TNepexomy Mix
CTOpIHKaMH Ta HEOOXIJIHICTIO TIepexoly 3a IMOCHIaHHSAMH. BUKOpUCTaHHS
reHepauii po3MITKH KOMIIOHEHTIB i3 OOKy cepBepa Uil NOJANbIIOro ii
BUKOpUCTaHHS JavaScript'oM Ha OOIli KIli€HTAa HE 3aBXKIU € MOXIIUBUM,
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OCKUIBKM L€ Hakjgazae oOOMEXEHHS Ha BHKOPUCTOBYBAHUH CTEK
TEXHOJIOTiH, 60 BHHHUKae HeoOXimHICTh y 3acTocyBaHHI NodelS. Inmmii
BapiaHT — MIATPUMKA Y3TOJKCHOCTI MiXK CEPBEPHUMH Ta KIIEHTCHKUMHU
KOMIIOHEHTaMH, 1110 HE3PYYHO Ta MPU3BOAUTH 0 AyOIFOBaHHS KOLY.

Y xoxi npoBeIcHHSI TOCIiKeHHs Oyia po3po0ieHa 6a30Ba apXiTeKTypa
KIIIEHTCHKOI YaCTHMHW 0araTOCTOPIHKOBOTO MOMATKy. Y 1i OCHOBI —
BUKOPHCTAHHS CTPYKTypHOTro natepHy npoekryBanis MVC (Model-View-
Controller) Ta MoOXIUBOCTEH mapaaurMu  00'€KTHO-OPIEHTOBAHOTO
mporpaMmyBaHHsA, TnependadeHnx — cnernudikamiero ECMAScript 6.
BukopuctanHs Mojeneil [103BoJs€ 3pyYyHO IHKAlCyNIOBaTH B HUX
HeoOXimHy iH(oOpMamiro 11 ii BUKOpUCTaHHS KOHTposepamu. Lle Takox
JI03BOJISIE YHUKHYTH 3aCMi4eHHS MpocTopy iMeH. ['eHepaliisi mpeacraBieHb
KOMITOHCHTIB Y BHUIJISAI PO3MITKH TOKJIAJAETHCA HA CEPBEPHY YACTHHY.
3amauelo KOHTPOJIEPIB € BUKOHAHHS JIOTIKM Ha BCTaHOBJIGHHX IUISI HUX
CTOpiHKaxX. BcTaHOBIIEHHsS BiJOBITHOCTI JOCSTAETBHCA 3a JOTIOMOTOIO
BUKOPHCTaHHS cCreriansHoro arpudyry data-controller mms tery html.
3B's3yBaHHsI PO3MITKH i3 BigmoBigHUM 00'ekToM JavaScript'y, mo siBise
co00I0 KOMITOHEHT, BiIOYBa€ThCSI 0JIpa3y Micis 3aBaHTaKEHHS CTOPiHKH. I3
METOI0 YHHKHEHHSI HaJUIMIIKOBOCTI B IIA0JIOHAX, y SIKOCTI MO3HAYKH 100
MPUHAJIEKHOCTI [0 TIEBHOTO KOMITOHEHTa BHKOPHCTOBYETBHCS BIACTHBICThH
class, mepmmii eneMeHT K01 BU3HAYa€ HE JIMIIE CTUIbOBE OPOPMIICHHS, a
i Ha3By KoMmoHeHTa. JlaHa ocoOumBicTh 3py4HO MO€qHYeThcs 3 BEM-
IMEHYBaHHSIM, B OCHOBI $IKOTO — pO30MTTS Ha OJIOKM 3 METom IiX
nepeBukopucTanHs. {00 yHUKHYTH MOXJIHMBHX MpoOieM i3 Oe3NeKoro
Oy/o mpuiiHATE PIllICHHS PO BU3HAYCHHS JEKUIBKOX BXIJHUX TOYOK I
gac KOMIUIAMii 30ipok. TakuM YWHOM, A0 MPHKIANYy, KOPHCTyBadi 3
PI3HUMHM POJISIMM 32 HEOOXiIHOCTI MOXKYTh MaTH pi3Hi JavaScript-cuenapii,
110 JTO3BOJISIE MIPUXOBATH BHYTPIlHI endpoint' BeO-101aTKy Ta 3MEHIIIUTH
o0'em BuximHWX (¢aimiB. [3 MeTor MIATPUMKH 3acTapinmx Opay3epis
BUKOPHUCTOBY€EThCs1 Babel mij uac BukopucTanns 30upanbauka Webpack.

PesynpTaroM poBenEHOrO JAOCHIIKEHHS € JIETKE Ta 3py4He
apxiTeKTypHE pillleHHs, MPU3HAYEeHE IJIsl PO3POOKH KIEHTCHKOI YaCTHUHU
0araTocTOpiHKOBOTO JIOJaTKy. 3a paxyHOK BJAJOTO BHKOPHCTAHHS
cTpykTypHOro narepny MVC Bmanocsi ZOCATTH BiJICYTHOCTI 3aJeKHOCTEH
Ta BIAKPUTOCTI /10 MaciITaOyBaHHI: MAEMO MOXKJIUBICTh BU3HAYMTHU JIOTIKY
SK JJIS1 OKPEMOI'0 KOMIIOHEHTa, TaK 1 JJIs LUIOl CTOPIHKK Yy BUIJIAAI
CHUJIPHOIO BUKOPHUCTAHHS KOMIIOHEHTIB, LI0 OOMIHIOIOTBCS MiX C000IO0
JNaHUMH, 1HKAICyJIbOBAaHUMH B 00'€EKTaX MO/ICIIEH.
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Po3p’si3anHs1 3a1a4i Npo Npu3HaYeHHs HAa rpadax
[13s16enko J1.B., 3006ysau; lloBkomuisac O.A., cmapwuil gukiaday
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

Cepen pi3HHMX THIIIB 3a/1a4 JIiHIHHOTO NpOrpaMyBaHHs BaKJIMBE Micle
3aiiMae TpaHcnopTHa 3amada (13). Y poOoti posrisHyTa 3amada Tpo
MpU3HAYCHHS K OKpeMull Bunanok T3 i 3Be/ieHa JI0 3a7a4i ONTHMI3alli Ha
rpadax.

Yxe mig wac HaBuaHHs y 3BO Momomi JromM  HaMararoThCs
OpraHi3yBaTH 1 MPOCYHYTH CTapTamy 3 METOI0 OTPUMAHHS MPAKTHIHOTO
JIOCBiJly, BH3HAUCHHS HANpsIMY CBO€i mojaaibinoi misuibHOCTI. HeBemuka
KOMaH/a €HTY3iacTiB MpH peaii3allii CBO€l YHIKaIbHOI ifiel CTUKAEThCS 3
HU3KOI0 TEXHIYHUX, OpraHi3amiiiHux, (iHaHCOBUX, TICHXOJIOTIYHUX MMHTaHb
tomo. /s edekTHBHOrO TUIaHYBaHHA 1 PO3MOJUICHHS TNPaKTHUYHUX
3aBJlaHb CTAPTAI-TIPOEKTY 3aIPOIIOHOBAHO BUKOPHCTATH TEOpito rpadis.

ITocTaHoBKa 3ajayi: KOMIIAHIS-IIOYATKIBELhL BU3HAYMJIA 3aBIAHHS, SIKI
noTpiOHO BUKOHATH JUIA peajizamii MPOEKTY, i Ma€ PO3MOMUIMTH IX MiX
CBOIMH YYacHHUKaMH TaK, MI00 MiHIMI3yBaTH BUTpaTH. MaremaTniHa
MOJIeJIh OOy T0BaHa ISl 3a1a4i 3aKPUTOTO TUITY, KOJIM € N cTapTanepis, sKi
MOXYTh BUKOHYBATH N pi3HHUX 3aBAaHb. Bigoma MaTpuiis, e1eMeHTH Sij SIKOi
— BUTPATH i-T0 yYaCHUKA NPU BUKOHAHHI |-TO 3aBJaHHS. Y BHUIMAJKY, KOJIH
YHUCIIO 3aBJaHbh HE JOPIBHIOE KiJBKOCTI YYaCHHUKIB (3a/a4a BiJKPHUTOTO
TUIY), BBOAUMO (IKTUBHUX Yy4YacHUKIB ab0 (QiKTUBHI 3aBmaHHA 1
OTPUMYEMO 3ajiayy 3akputoro Tuiy. [loTpiOHO 3HAWTH Takuil IIJIaH
MPU3HAYCHHS 3aBJaHb cTapTanepaM (KOKHOMY YYacHHKY OJIHE 1 TiIbKU
OJIHE 3aBJaHHS), 32 SKOTO CyMapHi BUTPAaTH Ha BHKOHAaHHS YCiX 3aBIaHb
Oy/ie MiHIMaJTbHUMH.

OcHoBHI pesynpratu. OnruMmizaimiiHa 3ajJada Tpo NPUIHAYCHHS
po3B’si3aHa Ha rpadax, OTpUMaHe pIlleHHS MOPIBHSHO 3 Pe3yJibTaTaMu,
OTPUMaHHMH 1HIIMMH BiJOMHMHU METOJIaMH, a TaKO 3po0jeHa mepeBipka
B Excel 3a monomoroiro HanOymoBu «[lomyk pimenus». Ilpocrora
aJropuTMi3allii 3a/1a4i Ipo NMpU3HAYCHHS JI03BOJISIE 3pyYHO PO3B’s3aTH ii 32
JIOTIOMOT'010 Teopii rpadiB i HAOYHO MMOJATH OTPUMAHMHN pe3yJIbTaT.

VY 3aragbHOMY BUNAJIKy JJIsI 3HAXO/DKEHHSI IOTOKY MiHIMAJIbHOT
BapTOCTI PO3IJIAIA0Th IBOICTI 3a1a4i.
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IIporuozyBanus Bpo:kaiinocti muenuni B Cymcbkiii odacri
Ha OCHOBi 00POOKHU CTATUCTUYHHUX JTAHUX

Hononsak A.C., 3006ysau; [llosxonusac O.A., cmapwuil suxkiaday
CyMchbkuii nep:kaBHui yHiBepcuteT, M. Cymu, YKpaina

CilbchbKe TOCIIOAAPCTBO B CKOHOMIIN HAIIOi KpaiHM € OCHOBHOIO
CKJIaJIOBOIO, OCKIJIBKM TPONYKTH XapuyBaHHs 3a0e3MeuyloTh JKUTTA.
PeanbHuii eKOHOMIYHMH MpoIEeC 3HAXOAUTHCS B TOCTIHHOMY TOLIYKY
HampsIMKiB ~ TIABUINEHHS eQeKTUBHOCTI BHUpOOHWNTBA. [l omwmcy
IMOBIpHICHOTO BIUIMBY MPWYHMH Ha MEBHUH HACHiIOK OyAyTh perpecii, sKi
MaloTh OyTH aJleKBaTHHUMHU PEATHHOMY €KOHOMIYHOMY IIPOLECY i SKICHO
MIPOTHO3YBAaTH CUTYaLIO.

VY poboTi moOymoBaHa perpeciiHa MOAeNTs 300py ypokar MIICHUIl B
CyMChbKili 00JIaCTI Ha OCHOBI CTATUCTMYHMX JaHUX ocTaHHIX 11 pokis [1],
nmpoBeneHa oliHka i Toynocti. Po3pobneHa nporpama asist MOAETIOBaHHS
MOHOTOHHUX IMPOLECIB Ta MPOTHO3YBaHHA pe3yinbTaTiB. Pesymbprar
004HMCIIeHHs TapaMeTpiB PiBHIHHS perpecii HaBeneHu Ha puc. 1.

yield, centner per ha of the harvested area
1.000, 2.000, 3.000, 4.000, 5.000, 6.000, 7.000, 8.000, 0.000, 10.000, 11.000 }
{ 30.000, 37.200, 45.400, 51.500, 45.100, 42.700, 50.100, 51.900, 51.100, 54.800, 48.800 }
ependency selection table:
abs(ycp - ~y) / ~y
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Function MNK:
y = 32.687 * x"0.210

Pucynok 1 — BupinieHHs OCHOBHOT 3a/1a4l perpeciiHoro aHasizy

3a OoTpUMaHUM pIiBHAHHAM OO4YMCIIEHA IPOrHO30BaHA BPOXKAWHICTDH
nreHui Ha 2022 pik. Bona craHoBuTb 55 11 3 1 ra 3i0paHoi muromri.

1. JHepowcasna cayacoa cmamucmuxu Yrpainu [Enextponnuit pecypc]. —
Pexxum noctymy : http://www.ukrstat.gov.ua/operativ/operativ2021/sg/
ovuzpsg/Arh_ovuzpsg_2021_u.html
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ComniagbHa iHskeHepist Ta ii poJib
B iH(opManiliHO-TICUXO0JIOTiYHMX BiliHAX

Timaenko A.B., 3006y8au
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

CychminbCcTBO CHOTOJCHHS HE MOXKE YSABUTH BIaCHE ICHYBaHHA 0e3
BUKOPHCTAHHS PI3HOMAHITHUX iHQOpMamifHUX IOTOKIB [aHUX, SKi
HEOOXiZJHO HaJeXHMM YMHOM 30epiraTv, aHajizyBaTH, oOpoOmsaTH i
BUKOPUCTOBYBATH JAJIsl TIOAATBIIOTO MPUHHATTA pimeHb. Oco0auBy yBary
CiI TPUIUIATH 3aXHCTy IiH(OPMAIiHHMX TIOTOKIB Ta pecypciB, sKi
3HAXOAThCS Ha JepxkaBHOMy piBHI. OmHak, aepkaBHi iH(MOpMaIliiiHi
MOTOKM MOXYTh BHUCTymaTtd 1 30poero B ymoBax iHQopmariiHo-
MICUXOJIOTTYHUX BilH.
[HdopmartiitHO-TICHXOJIOTIYHI BifHH € IIIeCITPSIMOBAaHNM BHPOOHHUIITBOM Ta
BUKOPUCTAHHSIM 1HQOPMAIIHHUX MOTOKIB AaHUX 1 MEXaHi3MIB COLIaTBHOTO
BIUIMBY Ha (YHKI[IOHYBaHHS i PO3BHTOK iH(QOPMAIIITHO-TICUXOIOTIYHOTO
cepemoBuma. Lli mii 37iHCHIOIOTBCS 33U MMIIKOPEHHS CBITOMOCTI Ta
CTBOPEHHS HAJIEXKHOTO MIATPYHTS IJIsi E€MOILIMHOTO BIUIMBY HAa OCHOBI
MaHimytoBaHHs iHQOpMaliiHIMU PEeCypcaMu Ta TaHHMHU.
CouianbHy iHXEHEpilo 3 TOYKH 30py 1HPOPMALiiHO-ICUXOIOTIUHUX BifH
pO3IIIANAIOTh SIK 1HCTPYMEHT y Takux BiliHax. CowuiajbHa IHXKEHeEpIis
PO3IJIAAAETHCA K CYKYIHICTh PI3HOMAHITHMX MiJXOAIB 1 METOMIIB, IO
30CEPe/HKYIOTh CBOIO YBary Ha 3MiHI CTaJMX COI[IAIbHUX MPOIECIB, SKi
MalTh BIUIMB Ha JIIOACBKY IOBEIIHKY, NPH LbOMY BHKOPHCTOBYIOThH
MICUXOJIOTIUHI ~ 0COOJMUBOCTI.  3aBIsSKM  COIalibHIN  iH)KeHepil crae
MOJKJIMBUM MAaHIMyJIIOBaHHs COILliyMOM 4Yepe3 BUKOHAHHS HETNpaBOMipHUX
niit abo Takux, 110 CynepevaTs 3aKoHaM Y KpaiHu.

lojoBHAa MeTa coIiaNbHOT IHXKEHEpIi Mojsirae 'y ToMy, 1100
«MIAMTOBXHYTW» JIIOJIH 10 BUKOHAHHS TaKHWX JMii, SKHUX OM BOHHM 3a
3BUYAHUX YMOB He 3[ilicHIOBaJM O Hi B SKOMY pasi: PO3roJIOIICHHS
KoH(}ineHNiHHOT Ta ocobucToi iHpopMalii; BiABiAyBaHHS  HEBIIOMHX
caiiTiB  3a  mijo3pinumMu  [HTEpPHET-NOCHJIAHHSAMH,  BHKOPHCTaHHS
MPOTPAMHUX MPOJYKTIB, MIO 3AIHCHIOIOTH KPalixKKy ocoOucToi iHdopMmariii.
VYes cucrema comianbHOT iH)KEHepii I'PYHTYEThCS Ha TOMY, IO caMe
JIIOJIMHA € HAWCIIaOKIIIO0 JJAHKOIO B OYy/b-sKil iHQOpMAIIiiiHIl CHCTEMI.

KepiBuuk: JlaBpuk T.B., cm. suxnaoau, CymY, m. Cymu, Yxpaina
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JocaixxeHHs: 3aXuIeHOCTi BedpecypciB,
cTBOpeHux Ha 6a3i CMS-cucrem

Owmenruenko €.0., 3006ys8au
Cymcpkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YkpaiHa

Jns  ycmimHOro pO3BUTKY cydacHOro Oi3Hecy HEOOXiIHO MaTH
BeOCTOpiHKY B [HTEpHETI. BeOcallT € 3pydHNM IHCTPYMEHTOM B3a€MOJII Ta
PEKIaMU MOCIyT a00 MPOAYKLiT KOMITaHii.

OnHUM 3 MOIIMPEHUX CHOCOOIB CTBOPEHHSI BEOCANTY HHMHI BBaXKAETHCS
BukopuctanHs Content Management Systems (CMS). 3a3muaii Taki
CHCTEMH BHKOPHUCTOBYIOTH Ti, XTO HE Ma€ HAaBHYOK IPOrpaMyBaHHs abo
Mae MiHiManbHI HaBuuku. CMS cucTema Halla€ MOKJIMBICTH CTBOPIOBAaTH
BeOCalT y MiHIMaNbHI CTPOKM 3 JOBOJI SKICHUM 3aXHUCTOM KOHTEHTY.
Takux cuctem HuHI icHye 6e3mid. Cepen HUX HAWOUTBII MOMYISIPHUMH €
taki, sk WordPress, Drupal ta Joomla!. Koxxna 3 HuX Bimpi3Hs€TbCs 1
CBOIM (QyHKIiOHAJIOM, 1 3aco0aMu 3axUCTy, SKHMH BOHH MOXYTh
3a0e3neynTy po3poOIIeHi BeOcalTy.

VYci 3a3naueni Buie CMS cucTeMH MalOTh CBOI IepeBard Ta HEIOJIKH.
OpHak MOXHa BHJUJIMTA OCHOBHI, SIKI BJIACTHBI JUIS YCIX IUX CHUCTEM.
OcHOBHMMHM TIepeBaraMu Ipu po3poOui BeOcaiity 3a momomororo CMS
CHCTEM € TPOCTOTa ONAHyBaHHA, JOCTYIHICTh, HIATPUMKA BEIMKOI
KUTBKOCTI MOB.

XapakTtepauM s 1ux CMS cucteMm € 1 HENoOJIK, IO MOB’SI3aHUM 31
mBUAKOi€r0. TakoX CIiJy 3a3HAYUTH, IO OKPIM BPa3IHUBOCTEH, SKi
MOB’si3aHi 3 po3po0IIOBaHUMHU BeOpecypcamu, cami CMS cucTeMHU MICTSTh
Oe3nocepeIHb0 BHYTpIIHI BpasiauBocTi. Hampukman, WordPress MicTuTh
BpasnuBocTi sigpa, a Drupal Ta Joomla! wmatote mpobnemu 3
BukopuctanHsiM API, 3a gomomororo SKHX 3JI0BMHUCHHUKH MOXYTb
OTpUMATH JOCTYH 10 6a3 NaHuX.

VY nopanemiid poOOTi MIaHYEThCS MPOBECTH TECTYBAHHS PO3POOICHUX
BeOpecypciB 1 3MIHCHUTH TOPIBHAHHS OTPHUMAaHUX PE3yJbTaTiB MO0 iX
3aXHINEHOCTI ISl BUSBJICHHS onTHMaibHOT CMS crictemMH SIK 3 TOUKH 30py
MPOCTOTH PO3POOKH, TaK i 3 TOUKHU 30py OE3MEKH MPOIYKTY.

Kepisuuk: JlaBpuk T.B., cm. suxnaoaw, CymAY, m. Cymu, Yxpaina
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OcobauBocTi cTBopeHHs 3axuieHoro Android xoxaTky

Oumniitauk J1.1O., 3006ysau; O6onsk B.K., doyenm
Cymcpkuit nep>kaBHAN yHiBepcuteT, M. Cymu, YkpaiHa

Y KOXHOI JIFOJUHY TPAIUSIFOThCS CUTYaIlil HAJA3BUYAHHOTO XapakTepy.
Le ™oxe OyTH 30poifHMII KOH(QIIKT, BUTIK HEOE3MEYHHUX PEUYOBHH,
HEOOXITHICTh Ha/IaTH MEPITy MEANYHY JOITOMOTY TIOCTPKAAIOMY 1 T.1I.

st Toro, mo6 BIOpaTUCh 13 TAKUMH BHUIMAAKaMHU icHYe iHdopMaris, 5K
noTpiOHO HiATH B MOAIOHMX CUTyauisix. BoHa, Hampukmaz, APYKYeThCS B
CHeIiali30BaHuX JOBiTHUKAX, aJe e BUKJIUKAE AEsIKi TPY/THOIIT.

[To-nepiue, HOcUTH 3 cCOOOIO MIAPYYHHK € HE OyXe 3pydHo. MoxHa 3a
JIOTIOMOI'OI0 IHTEPHET-CEPEIOBHUIIA 3HAWTH HEOOXIimHY iH(popMaIiio, aie
MIpH I[OMY MOTPiOHO MaTH CTabiIbHE iHTEpHET-3'€MHAHHS, IO MOXKE OyTH
HEMOJKJIMBHM ITiJ] 4ac Ha3BUYAIHOI CUTYaIIil.

[Mo-npyre, 3a3Buuaii MOAIOHI MOCIOHUKA MAlOTh BEIIMKY KiJIBKICTh
iHpopMalii I0M0 PI3HUX CHUTYaIlif, aje KOJMM HaJA3BHYAiHA CHUTYyallis
BiI0OYBa€THCS B pEATBHOMY XKHUTTi, TO MMOTPIOHO AisiTH MUTTEBO. [Ipu bomy
JMOAMHA MOXE pO3ryOMTHCS Ta BTPATHTH 4Yac, MOKH OyJe UIyKaTH
iH(pOpMaIis.

Hnst Toro mo0 MOKpalMTH 3pYYHICTH Ta ONEPATHBHICTb OTPUMAHHS
moTpiOHOI iH(opMarii, Oyio po3poOIIeHO 3aXHIEHUH JOJATOK-IOBIIHUK,
Jie PO3MINIY€eThCs iH(OopMaIlis 100 il B pi3HUX CUTYAIIisIX.

Homatok Oyno pospobmeno Ha mnatdopmi Android [1]. Ilpm mpomy
OyJ10 BUPIIIEHO TaKi MpoOIeMu:

1) IIpocrora noctymy ao nosigHuka. Bes indopmariist B cmaptdoHi.

2) He motpiOHe iHTEpHET-3'€IHAHHS AJIst poOOTH oJATKy. [Hpopmartis €
JIOCTYITHOIO B OY/Ib sIKiil TOUIIi CBITY.

3) IaryitmBHO 3po3yminuii Tomyk HeoOximHoi iH(opmanii, ska
po3IisieHa 3a TEeMATUIHUMH PO31JIaMH.

B nogansmomy po6oT Haja monaTkoM Oylie 30cepeikeHa Ha BUSBICHHI
Ta YCYHEHHi1 Bpa3lMBOCTEH, MOKPAIEHHs 3pyYHOCTI poOOTH 13 JOAATKOM
Ta HAIlOBHEHHS HOro iH(popMalli€ero.

1. Phillips B., Stewart C., Marsicano K. Android programming; The Big
Nerd Ranch Guide, 4th Edition (2019).
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Binnanena tesiekoM-s1agoparopii 1J1s1 mo0y10BU KOMIT'IOTEPHUX MepPex

Bopo6iios 1.0O., 3006ysauy; llepenenuns b.B., 3000ysau;
Bemukonuuii 11.B., cmapuuii éuxnaoau
Cymcekuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

Y Hami gHI B 0arathoxX ranmy3sX 3’sBHJAcs  MOXKIIUBICTH
BHKOPHCTOBYBATH OHJIAWH PECypCH Ta KepyBaTH yCIM 3i CBOTO cMapThOHY
abo HOyTOYKy. A B «OHJIaliH epy» Ta MaHAEMIl0, 3aKiagy OCBITH yce
YacTille Nepexo sITh Ha JUCTaHIiliHE HABYaHHSI.

TenekoMyHiKaIliiiHi TeXHOJOTiIl Ile OAWH i3 TaKWX MPEeAMETIB, e
MpaKTHKa Tpae IyKe BaXIUBY pOib, SK 1 TeopeTudyHa Oasza, ame 0e3
J1a00PaTOPHUX POOIT HEMOXKIUBO AOCATTH TMOTPIOHOTO DIBHS HABHYOK.
Koxen mpucTpiif Mae cBOI OCOONMBOCTI, TUTIOCH Ta MIHYCH Ta TiIBKH Ha
MIPAKTHII MOXKHA 3PO3YMITH SIK 3 HUM IIPAIFOBATH.

toup

SLINEPROTO-5-UPDOWN: Line
protocel on Interface
GigabitEthemet0/0, changed state
toup

Router> ping 192.168.4.2

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos
10192.168.4.2, timeout is 2
seconds

e

Success rate is 100 percent (5/5),
round-trip min/avg/max = 0/0/2
ms

Router>

F = @ @ @ = L&

ad 2911 Switchz
L3 Router RouterZ

PC-PT
PC2

2960-24TT
Switchd

Pucynok 1 — Be6-inTepdeiic BifaaeHol TeekoM-nadoparopii

TakuM YMHOM TOCTasNa 3a/a4a PO3POOHMTH TPEHAXKEP, IO JIO3BOJUTH
KOpHCTyBadyaM MOJIETIOBATH TEJIEKOMYHIKaliiHi Mepexi Ta
HAJIAIITOBYBATH 1X POOOTY Yy PEKUMI OHIIANH.

Sk pe3ynbTaT Ha OCHOBI MPOBEAEHHX JOCIIHKEHb Oy0 po3polieHo Bed
JOaTOK, SIKMH JI03BOJISIE BUMTENIO OyqyBaTh TEJIEKOMYHIKaliiiHI Mepexi y
BiJUIaJICHIH TeJleKOM-JIa0opaTopii Ta HaJaBaTH CTYACHTaM MOJXJIMBICTh
HaJIAIITOBYBATH Ta TECTYBATH 1X 0€3 Oe3mocepeiHbOl MPUCYTHOCTI. CUCTEMY
peainizoBaHo y GopMi web-10AaTKy 3 BUKOPUCTaHHSIM MOBU IPOrpaMyBaHHSI
JavaScript Ta Texnomorii Web-socket.
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PiBHi 3axucTy 3acTocyHky «/lis»

Cynpya M.M., 3006ysau; bazuie O.0., cmapuuii sukiaday
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

HemonasHo B Ykpaini 3’sBUBCS 3acTOoCyHOK «/[lis». Bin Bigmosimae 3a
30epiraHHsl MEepCOHAJbHUX JaHWX Ta JOKYMEHTIB TpPOMaJAsHUHA HAaIoi
nepkaBu. BiH mHocHTh 3pydHHMI y KOPHCTYBaHHI, JOCHThH JIHIIE BBECTH
napojb 4u OIOMETpWUYHI JaHi 1 JIOJAMHA BXE Ma€ JOCTYH JO CBOiX
JIOKYMEHTIB. A 4M HaJiiiHWii BiH?

HapiitHicTs 3axmcTy TEpCOHANBPHUX JaHUX TEpeBipsutacs KOMAaHIOO
MinictepctBa 1udpoBoi TpaHchopmarii y rpymri 2021 poky Ha
miatdopmi Bugcrowd, sika BigHOCHTBCS 10 JifiepiB y chepi kibepOesnekn
Ta JIOTIOMAra€ BUSBICHHIO KPUTHYHHUX BPA3JIMBOCTEH Ta MOMMIOK Y poOOTI
nporpamMHOro 3abesnedeHHs. bynm mpoBedeHI TeCTH Ha 3HAXOMKCHHS
MOMMUJIOK y 3aCTOCYHKY «[lisp». Pesynprar BUsSBUB nuile 2 HU3bKOPIBHEBUX
0arwu, sIKi BITHOCSATBCSI 1O HAMHIKYKMX PiBHIB HeOe3neku P4 ta PS.

P03poOHMKH 3aCTOCYHKY IPONOHYIOTH KOPHCTYBady-TECTYBAJIbHUKY
OTpPHMAaTH BHHATOPOIY 32 BUSIBICHHS Oy/b-SIKUX BPa3IMBOCTEH y IOJATKY.
Hanpukmazn, Ti cneuianicTy, sKi BUSBJISATh TOMWIKH piBHA P4 oTpumaroth
mo $250 i3 3arampHOro mpuszoBoro Qouay. Po3pobHukH  «/[Iiiy
chiBnpamoTh 3 kommnaHiero EPAM. lle omun i3 migepiB y cdepi IT-
PO3pOOOK.

BaraTopiBHeBa KOMIUIEKCHA cucTeMa Oe3MeKH TOIaTKy BKITFOYAE TiaXij
«rHOOKOTO  3aXWCTy»,  MOABiMHE  IUQpyBaHHS,  OaraTopiBHEBY
ayTeHTU(IKaIio, OJMH 13 HAIPSIMKIB SKOi € ileHTU(IKaIlisl KOpUCTyBayiB
yepe3 OaHku, sKi iX 00CHyroByroTh. Bei 11 3axomu cucTteMu Oe3reku
3a0e3MevyloTh HAIiHHICTh YIpPaBIiHHSA JOCTYIIOM JO IE€PCOHAIBHOI
iH(popMarrii, KoHDIISHIHHICT Ta HITICHICTD 1H(OpPMAILi.

Po3pobuuku «/ii» 3 iHmumu IT-daxiBisiMu HaMaraimcs «XakKHYTH
3aCTOCYHOK, anie Oe3pe3yibTaTHO. Bci mepcoHanbHI AaHi KOPHUCTYBauiB
3axXMILIEHI Ta 3HAXOAATHCS B YKpaiHi.

OTxe, 3aCTOCYHOK ITPOMITIIOB TTOBHOMACIIITA0OHE TECTYBaHHS Ta HAJl HUM
24/7 mnpaioe kpyra komanga IT-(axiBiiB, MOCTIHHO BIOCKOHAIIOHOYHU
Horo 3axuct. BukopucTaHHA Takoro JIOJaTKy poOWUTh Imue OimbI
KOMQpOPTHUM Ta Oe3rneyHuM HuppoBUIl 00Ir JIOKYMEHTIB B YKpaiHi, 1m0
3HAYHO CIPOIILY€ TTOOYT IPOMAJISIH HAIIOT JePKaBH.
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Assessment of cybersecurity of information and telecommunication
system of a commercial enterprise

Yashchenko A., Student; Kalchenko V., Assistant; Koval V., Senior
Lecturer
Sumy State University, Sumy, Ukraine

A corporate information system is a complex structure that combines
various services which are necessary for the functioning of a commercial
enterprise. This structure is always changing - new elements appear, the
configuration of existing changes. As information security system grows,
protecting business-critical resources becomes increasingly complex.

In order to identify disadvantages in the protection of various
components and determine potential vectors of attacks on information
resources, a security analysis is carried out.

An effective method of analysis is penetration testing, which simulates a
real attack by intruders. This approach allows you to objectively assess the
level of security of the corporate infrastructure and understand whether the
protection tools used in the enterprise are able to withstand attacks [1].

In this work, the vulnerability of Active Directory, which is one of the
most popular software solutions for server equipment of commercial
enterprises based on the Windows Server operating system, will be
checked.

Protecting Active Directory is an important aspect of ensuring the
security of corporate information systems, because it is with it that the
organization of the work of employees and departments begins.

The most popular methods for conducting attacks to obtain access rights
are the following:

a) search for passwords in the SYSVOL settings and group policies;

b) Kerberoast;

c) rearrangement of stolen credentials;

d) gaining access to the AD database file.

In the future, an attack on Active Directory will be carried out to obtain
domain administrator rights using one of the above methods, and methods
for their protection will be proposed.

1. R. Davis, The Art of Network Penetration Testing: How to take over
any company in the world (Shelter Island, 2020)
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IIporpamHo-anapaTHuii KOMIJIEKC VI aHATI3Y 3aXUIIEHOCTi
Mepe:keBoro Tpagiky

Pamuenko O.C., 3006ysau; Kanvuenko B.B., acucmenm;
Kosainb B.B., cmapuuii éuxnaoau
CyMchkuii nep:kaBHui yHiBepcuteT, M. Cymu, Ykpaina

CyuacHi cBitoBi Teraenmii Ta emigemis COVID mpusBenn 10 TIBUAKOTO
TO O00’€MHOr0 TMepeMillleHHs pi3HOMaHITHUX Oi3HecC TMpoueciB [0
€JIEKTPOHHOTO iH(pOpMaLiHHOTO MPOCTOPY Ta MepexKi Internet.

Bigmosigao nmo Cisco Annual Internet Report [1] Ha 30% 30inpmuThCS
KITBKICTh TpuianiB migkmodeHux g0 [P-mepex mo 2023 poky. A
301IBLICHHS! MIBUIKOCTI 3’€HaHb Ta KUIBKOCTI Tpadiky NpPU3BOAUTH OO
301TBIIEHHS] BYKIIMBOCTI MUATAHHS 3aXHINEHOCTI MEpPEXeBOro Tpadiky Bif
BTpyYaHHS.

CucteM BUSIBICHHS BTOPTHEHDb Ha JJAHWH Yac € BEJIHMKa PI3HOMaHITHICTh
SK Y paMKax MaclITaOHOCTI MepeKi Tak i paMKaxX MIBUAKOMII Ta GakTopiB
CTIPAIIOBaHHSI.

Uepes cTpiMKe 3pOCTaHHS KUIBKOCTI Kibeparak [1] AOCHTH CyTTEBUM
CTa€ THMTAaHHA 3aCTOCYBaHHS KOMIUIEKCIB  aHaji3y  3aXHIICHOCTI
MEpEeKeBOTo Tpadiky.

VY pamkax gaHoi poOoTH Oyi0 PO3MIISHYTI OCHOBHI CUCTEMH BUSIBIICHHS
BTOPTHEHD SIKi iICHYIOTh HA PUHKY.

[TpoBexeHo ormsiz iX OCHOBHHX c(ep 3aCTOCYBaHHS Ta CIpALIOBAaHHSA. A
TaKOXX IIBUIKICTh OHOBJICHHS 1X CKJIJIOBHX IPH BHSBJICHHI HOBUX 3arpo3.

VY pe3ynbTatu BUKOHAHHS pOOOTH OYJI0 CIIPOEKTOBAHA Ta 3MOCIIbOBAaHA
MporpaMHo-aapaTHa CHCTEMa, sKa Ha JaHWH MOMEHT NpU HEBEIUKUX
3aTpaTrax J03BOJIS€ IPOBEICHHS aHai3y ICHYIOUYMX Ha IiIIPHEMCTBI
CHCTEM BHSBJICHHSI BTOPTHEHb HA HACTYITHI MapaMeTpH CIPaIfOBAHHS:

- BiAmpaitoBaHHs 6a30Boro anroputMmy cnpaigoBantas CBB BiamosinHO

710 3aKJIaJCHUX [IPABUI,;

- epeBipka 0a30BHX aTak HA MEPEXKY Ta aHaJIi3 MIBUAKOCTI pearyBaHHs;

aHaJIi3 OHOBJICHHS 0a3M CHUTHATYP.

1. Cisco Annual Internet Report (2018-2023) White Paper. — Pexxum

noctymy: https://www.cisco.com/c/en/us/solutions/collateral/executive-
perspectives/annual-internet-report/white-paper-c11-741490.html
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Software protection from unauthorized copying and distribution

Sushchok 1., Student
Sumy State University, Sumy, Ukraine

Using a computer is inevitably associated with working with some
software. Unfortunately, the vast majority of users, as well as small and
medium-sized businesses, choose unlicensed software to save money, and
as a result, there may be a risk of losing some sensitive data, personal data
of users, and banking data. Thus, trying to save money and not spend
money on licensed software ultimately leads to security risks, which can
lead to monetary losses that will cost owners much more than expected.

Also, according to the current legislation of Ukraine, there are three
types of liability for the use of unlicensed software: administrative liability,
criminal liability, and civil liability.

Therefore, given all the risks, as well as the responsibility for the use of
unlicensed software, we can conclude that it is necessary to use only
licensed software.

Today, software developers have to build a separate license into their
own programs. This, in our opinion, is not very convenient, and this
solution can be optimized.

Therefore, based on the need to create technology to protect software
from unauthorized use, copying and distribution, it was decided to develop
an application that can embed this type of protection without undue action
by developers, without wasting time and creating the type of protection
provided by the program.

This solution will help developers accelerate the development of their
software products. They will be able to install such a license in the program
after the final stage of development. In the program settings there is a
choice of how to confirm the user's license, as well as the type of payment:
open license or commercial.

Unfortunately, this program will not provide the maximum type of
protection, but for the vast majority of programs such protection will
suffice.

Supervisor: Lavryk T., Senior Lecturer, SumDU, Sumy, Ukraine
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Indopmaniiino-ekcTpemManabHe MallIMHHE HABYAHHS CUCTEMU
pPO3Mi3HABAHHA HA3eMHUX 00'€KTIiB

Kosanescekuii C.O., acnipanm
CymMmcekuil nep>xaBHUM yHiBepcuteT, M. Cymu, YkpaiHa

Ilpn BuxopucraHHi Oe3minoTHuX JitanbHuX anapaTiB (BILIA) axryanbHORO
IpoOJIEMOIO € IX 3aXKCT BiJ 37T0BMHUCHUKIB, 110 BUKOPUCTOBYIOTh 30BHIIIIHII BIUIUB
JUIs BUKpajaHHS a00 3HMILEHHA NpUCTPoiB. OCKUIBKM CydyacHi Oe3NUIOTHUKU
BHUKOPHCTOBYFOTHCSI B OCHOBHOMY SIK PETPAHCIIATOPH 300payKeHbh Ha3eMHHUX 00'€KTIB
Ha CTaHIIIT KePYBaHH!, TO OJJHUAM i3 OCHOBHUX IIUISIXIB BHPIIICHHS IIi€l IPOOIeMH €
HajgaHHsa BITJIA BIacTMBOCTI aBTOHOMHOCTI Ha OCHOBI MAIIMHHOTO HABYaHHA Ta
PO3Mi3HaBaHHs 00pa3iB.

MeTor0 HayKOBOTO JOCTIDKEHHS € pO3poOKa IHTENEeKTyalbHOI OOopTOBOI
cuctemd posmizHaBaHHgs (BCP) HazeMHUX TpHpOmHHX, IHOPACTPYKTYpHHX Ta
MaJiorabapuTHUX 00’€KTiB, Mo no3Boisie BILJIA mepenaBat Ha Ha3eMHY CTAHIIIO
KepyBaHHS 1H(oOpMalil0 3a KpPHUITO3aXWUILCHUM KaHAIOM 3B’SI3Ky 3aMICTh
BiIIONOTOKY. SIK MeTos JociimpkeHHs: o0paHo MammHHe HaB4daHHS BCP B pamkax
iH(popMaIiitHO-eKCTpeMalTbHOI iHTeNeKTyambHOi TexHomorii (IEIT), ska Ga3yerbest
Ha MakcHMi3alii KiUTbKOCTi iH(poOpMarii B Mpoleci ManIMHHOTO HaBYaHHSL
IndopmaniiiHo-ekcTpemanbHe MamHHE HaB4aHHS bCP 3miiicHIoBaocs 3 Apyrum
piBHeM IMOuHM, npu skoMmy 3rimHo 3 IEIT onTuMi3yroThCs reoMeTpuuHi
napamMeTpy KOHTEHHEPIB KJIaciB PO3IMi3HABaHHS 1 CHCTEMa KOHTPOJBHHX JIOIYCKIB
Ha O3HAaKW po3Mi3HaBaHHA. [Ipy I1LOMY B TIpOIleCi MAaIIMHHOTO HaBYaHHS
KOHTEHHEepY KJIAciB pO3IMi3HABAHHS BITHOBIIOBATUCA B pamiaTbHOMy Oasuci
I'emmiHroBoro mpocTopy O3HaK po3mi3HaBaHHA. Sk KpurTepiii omTuMisarii
MapaMeTpiB MAIIMHHOTO HABYAHHS po3rypanacs momugikoBaHa iH(opmartiiiHa
Mmipa Kynpbaka, sxka € (QYHKIIOHAIOM Bil TOYHICHUX XapaKTEPUCTUK
Kiacu(iKaIiiHIX PilIeHb.

BxiHa HaBYATbHA MATPHIIA SICKPABOCTI MIKCEIIB PEIICNITOPHOTO OIS IA(PPOBUX
300pakeHb BiIOMBaja BIACTUBOCTI O0’€KTIB UYOTHUPHOX KIIACIB PO3IMi3HABAHHS:
aBTOMOOUTBHA JIOpOTa, 3aI3HUYHMI MICT, TYCTHH JIC 1 3acisiHe arpoKyJIbTyporo
noye. Ilpy (yHKIIOHYBaHHI CHCTEMH pO3IMi3HABAHHSI B PEKHMI €K3aMEHY 3a
NMoOyJIOBaHMMH B pe3ysbTaTaTi MAIIMHHOTO HABYAHHA  TEOMETPUYHHMHU
BUPIMIJIGHAMA TIpaBHIaMH OyJI0 OTPHMaHO CEpEemHIO Ui 3a7aHoro aingasiTy
KJIaciB  pO3Mi3HABAaHHS  IOBHY  HMOBIPHICTH  NPUHMHATTS  NPABIIIBHUX
Knacu(IKaliiHUX ~ PillieHb Pt =0,89. Jns  migBUIEHHA — (DYHKIIOHATBHOT
eQeKTUBHOCTI 1H(POPMAIIHHO-EKCTPEMATIEHOTO MAITMHHOTO HAaBYaHHS HEOOXiTHO
30UBIMTA  HOTO TMOMHY [UBIXOM ONTHMIi3alil TOJATKOBHX —IapameTpiB
¢yakmionyBanast  BCP, Brmowaroum mapamerpu  (OpPMyBaHHS — BXITHOTO
1H(OPMAIIIITHOTO OITHCY.
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Indopmaniiino-ekcTpeMajibHe MAIIMHHE HABYAHHA
cHCTeMH BUSIBJIEHHS Ki0epaTak

3apynna K.O., 3006y8au
Cymcekuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

[lpoGrmema  3abesmeuenHs  Oesnekd  (GYHKOIOHYBaHHS  CyO'eKTiB
iH(OpMaIIHHNX BITHOCHH Yepe3 HEBMMHHHUN PO3BUTOK 1H(OKOMYHIKAIUIHHIX
TEXHOJIOTIH Bce OLIbIE 3aroCTPIOEThCS TakkuM UYMHOM BHHHKAE aKTyallbHA
HEOOXi/THICTh CTBOPEHHSI KOMIT IOTEPHO-IHTErpOBaHOI B iH(OKOMYHIKAI[HHY
CHCTEMY aBTOMATH30BaHOI CHCTEMH JUISl CBOEYACHOTO BHSIBIICHHS, 3alI00IraHHs
Ta HeWTpaizarii kKibep3arpos. B poboti posrmsimaersest 3amada iHpopmariiHoro
cuHTe3y cuctemu BusiBieHHs kiOeparak (CBKA) Ha OCHOBI MammHHOTO
HaBYaHHS Ta PO3Mi3HaBaHHA 00pa3iB, IO JAO3BOJIIE PO3POOUTH KOMOIHOBAHHINA
METONl BHSUIGHHA KiOepatak. SIk MeTon [IOCHipKEHHsT OOpaHO MalliHHE
HapuanHss CBKA 3 gpyrum piBHeM IMHMOWHM B paMKax iH(opMariiiHO-
exctpemanbHOi  iHTenekryansHOi TexHomnorii (IEIT), sxa 0asyerscs Ha
MaKcHUMi3allii KUTbKOCTI iH(OpMallii B TMpoleci MAallMHHOTO HaB4aHHs. Sk
KpUTEpili onmTuMi3allii TapaMeTpiB MAaIMHHOTO HABYAHHS PO3TIIiIaiacs
MonudikoBaHa iHpopmariitHa mipa Kyns0aka.

MamvHee HaBYaHHS 3/IHCHIOBATIOCS IS TPHOX KJIACIB PO3Mi3HABaHHS, SIKi
XapaKTepU3yBaIM B3ATI 3 BIIPUTHX JHKEPEIT OJMH HOPMAIILHUM 1 J1Ba aHOMAJIbHI
xocToBi Tpadiku. Y Tporeci MallMHHOTO HaBYaHHS OyjlI0 OTPUMaHO TpH
ONTUMAIGHUX B iH(bopMauiI?IHOMy PO3YMiHHI  KOHTPOJBHHX  JIOIyCKax
TOMETPHYHI T1apaMEeTPH KOHTCHHEpIB KIACIB PO3Mi3HABAHHS, 1O J03BOJIMIO
1n00y/1yBaT! BUCOKOLOCTOBIPHI BUpillabHi pawia. IIpy 1boMy BUpIlIQ/IbH
NpaBuia Jyisi PO3Mi3HABAHHS HOPMAJIBHOTO 1 OJJHOTO aHOMAIBHOTO TpadikiB
Oymu  OE3MOMUIIKOBUMH 32 BIATIOBIIHIMU HABYATHIMH MATPUISIMHA. Y
pesyabrari npu QysHkimionyBanHi CBKA B pexumi ex3aMeHy CepemHs Uit
3a71aHor0  andaBiTy KIACIB PO3IMI3HABAHHS TIOBHA HMOBIPHICTh NPHHAHATTS
MpaBWIbHUX KIAacH(iKAlIfHUX pilieHs JopiBHIOBana Pt =0,98, mo €
JIOCTaTHHO BUCOKHM TTOKA3HUKOM. JJ1s1 TOPIBHSIHHS MAIIMHHE HABYAHHS TAKOX
3IACHIOBLIIOCS JIJI 33]JaHOTO aJi(aBiTy KIIACiB PO3ITi3HABAHHS 3 BUKOPUCTAHHIM
OararomapoBoi ITYYHOI HEHPOHHOI MEpEeXH i3 3BOPOTHHM TOLIMPEHHIM
MOMUJIKH. Y [IbOMY BUIIAJKY JJI IBOX KJIACiB PO3ITI3HABAHHS, SIKi IPAKTHYHO HE
HEPETUHAIOTHCS B IIPOCTOPI O3HAK, OBHA IIMOBIPHICTH A0piBHIOBaIa R =0,99,
aJie cepe/iHs IS 3a7aHoro anapiTy KiaciB po3ii3HABaHHS TOBHA MMOBIPHICTh
NPUAHATTS MPaBUIILHUX KiacuQikaliiHux pimeHb Oyna Bckoro Pp=0,67.
Kpim Toro, nepparoro iHQopMaIiifHO-eKCTPEMATLHOIO MAIIMHHOTO HABYAHHS
repe;i HeHpOIOAIOHMMH CTPYKTYPaMH € BUCOKA ONEPATUBHICTh T€OMETPHIHHX
BUPILIAILHUX TPABIJI 1 Ha MOPSIOK MEHILHI 00CST HaBYaJIbHOT MaTpHL.
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One method of providing protection when using an aggregate
signature

Shcheniakin D., Student
Sumy State University, Sumy, Ukraine

An aggregate signature is a method for combining n signatures from n
different signers into a single signature. This single signature will convince
the verifier that the n signers did indeed sign the n parts of message M i.e.,
signer k; signed part M, for i=1, ..., n.

One of the most protected aggregate signature schemes has the form
shown below.

M|—b |
Hy— \ Hy—- \
ICompress hash Compress has

hdding . [ 2dding —-

sinﬁularih‘ singularity
(e1, 51) - (€2, 52)

Figure 1 — Aggregate signature scheme, which uses the hashes

Here, each step of signing the message M is inextricably connected to
the compression of the input hash: Hp is the initial value of the internal
state, the values Hi, Hy, ... are called the chaining values, and the final
value of the internal state is the message’s hash value.

Supervisor: Strakh O., Senior lecturer, SSU, Sumy, Ukraine
1. B.Kang, J. Appl. Math. Art. ID 416137 (2012).

2. J.-Ph. Aumasson, Serious Cryptography: a practical introduction to
modern encryption (San Francisco: No Starch Press: 2018).
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ApnanTauis reHeTHYHOI0 AJTOPUTMY JIJIsl pillieHHs 0iMaTpU4YHUX irop 3
YPaxXyBaHHSAM Jil «IPHPOAN» B AKOCTI TPeTHOro rpaBust

Mimenko A.€., 3000ysau; lllanoBanos C.I1., doyenm
Cymcrkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

Mertoro nmocmimxkeHHsT € po3poOka iH(QOpPMAIiifHOTO Ta MPOrPaMHOTO
3a0e3redyeHHs aHamily Ta 3HAaXO/DKeHHS pilleHHs OiMaTpudHOi TpH, 3
YpaxyBaHHSM BIUTUBY «IPHUPOJU», SK TPETHOTO TPaBISl B 3araibHii
MOCTaHOBIIi I'pH, KA «CBOIMH [isSIMH» BIUIMBAa€ Ha BHOIp ONTHMAIbHUX
CTpaTeTii TPaBIIMHU Y TPi MiXK COOO0I0.

Mpaseub
A

Eimatprena
rpa

"Mpupoga”

Ipa 3 NpMpoAo

PucyHok 1 — 3aranpHa cxema OCTaHOBKH JOCIIKEHb

B sKkocti iHCTpyMeHTapil0 pilIeHHS TOCTaBIEHOI  MPOoOJIeMH
HPOIIOHYETHCS. BUKOPHCTAHHS TEHETUYHOTO aJITOPUTMY, SIKUH aJlalTy€eThCs
B paMKax MaTeMaTU4HOI Mojeli JaHoi mpoOiemu. [loyaTkoBy moImysisiito
B alNTOPUTMIi CTBOPIOIOTH XPOMOCOMH, IO MPEACTABIAIOTH BIIOPSAKOBAHY
MOCJTIIOBHICTh T€HIB, CYTh SIKMX € 3MilllaHi cTparerii rpaBuiB B rpi. ®itHec-
(hYHKITI€FO TTOCITYTOBYIOTh (DYHKITiSl BUTpaIly rpaBiiB. ['eHeTH4HI omepariii
CXpEIIyBaHHS Ta MYTallisl IPOBOJSTHCS MO 3aralbHONPUIHATHIM CXEMaM.
EBonroniifHuii  mpoliec Tpu  MPOAOBKYETHCS JIO THUX TMip, IOKH HE
BUKOHAEThCSA  yMOBa 3YNHMHY airoput™my. B sKocti  Kpurepis
BUKOPHCTOBYBAaBCS KpPUTEpid BHUYEPIIAaHHS IOKOJIHb, BIIyIICHUX Ha
€BOJIIOLIII0 200 BUYEPIIaHHs Yacy Jii ajropuTMy.

CrtBopeHe nporpamHe 3a0e3leYeHHs MPOTECTOBaHE Ha PIillIeHHI MO
OiMatpuuHoi rpu IBOX (ipM, IO MalOTh B SAKOCTI CTparerii BUIYCK
MPOAYKIIT TPHOX BHIIB Ta KOHKYPYIOTh MK cO000. Ponb «mpupomu»
BIJIIMpa€ MOYJIMBHU IMOMUT HACEJCHHS HA Ii BHIW HPOAYKII, 110 MOXKE
nepedyBaTu TeX B Tpbox Buaax. OnepkaHi pe3yslbTaTH [O3BOJISIOTH
¢dipMaM 00paTH ONTHMANIBHI CTparerii, MO HAaJAlTh M MaKCUMalbHOI
KOPHCHOCTI B Tpi.
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IndopmaniiiHo-ekcTpemManbHe MallIMHHE HABYAHHS CUCTEMU MIATPUMKH
NPUITHATTA pillleHb JJIsl aanTalii HABYaJbHOI0 KOHTEHTY BHITyCKOBOI
kadepu 10 BUMOT PHHKY npani

Xibosebka 10.0., acnipanm; lenexos 1.B., doyenm
CyMCBKHit iepaBHUM yHIBepcuTeT, M. Cymu, Ykpaina

3rigHo 3 €BPOINEHCHKUMHU OCBITHIMU CTaHIAPTAMH SKICTh OCBITH BH3HAYAETHCS
KOPHCTIO, SIKY OTPUMAIOTH SIK POOOTOMABIN, TaK 1 BUITYCKHHKH 3aKJIaIy BHILOI
ocBiti (3BO). BeraHoBeHHS cTanoro 3B’ 13Ky MiX BUITyCKOBOIO Kadenporo 3BO ta
pobOTOABLISAIMU € HEOOXITHOIO YMOBOIO ITIBUIIIEHHS SIKOCTI HABYAIBHOTO TIPOLIECY.
ToMy CTBOpPEHHS CHCTEMH TWIATPUMKH TPUAHATTS plIJ.ICHI: (CIIITP), 3matHOl
ABTOMATHYHO 33 PE3YJIHTATAMH OIMTYBAHHS pecnow:erTlB cbopMyBam BXITHII
MaTeMaTHYHWA OMUC 1 B pEKAMI MOHITOPHHTY OIUHIOBAaTH BiIIOBITHICTH
HABYAJIFHOTO KOHTEHTY BHITYCKOBOI Kaempy CydacHHM BHMOTaM € aKTyalbHOIO
3a1a4ero.

MerTor0 HayKOBOTO JOCTIDKEHHS € po3podOka iHtenektyanpHoi CIITIP, o
JIO3BOJISIE  KOPETYBaTH HABYAILHWN KOHTEHT BIIIIOBIIHOI CHEIAIBHOCTI 13
ypaxyBaHHsAM MMOO&KaHb pOOOTONABINB. [l TOCATHEHHS MOCTaBIeHOI METH OyIo
po3pobneHo Mertox MammHHOoro HapuanHs CIIIIP B pamkax Tak 3BaHOI
iH(popManiiiHo-ekcTpeManbHOI iHTenekTyansHoi TexHomnorii (IEIT), sxa GazyeTsest
Ha MakcuMi3arlii iHpopMaIliiHOl CHCTEMH B TIPOIIEC MAIIMHHOTO HaB4YaHHSA [1].

Auroput™  iH(OpMaIiifHO-eKCTpeMallbHOro MarnmmHHoro Ha4yanus CIIIIP 3
ONTHUMI3AIlEI0 KOHTPOJIBHUX JIOMYCKIB Ha O3HAKHW PO3ITI3HABAHHS PO3TVISIABCS Y
BUIVISIT TBOXIMKITIYHOT iTEpaliifHOT MpoLieypy MOIIYKY ITI00ATbHOTO MAKCUMYMY
iH(opManiiiHoro Kputepito B podouiit 067acTi BU3HaUCHHS HOro (DyHKILII:

=K)

{SK,||_1N} argmax{ max E“’},
Gs Gentk}
=) _ 1M (k) . - .
ne E — Z En’ — ycepemHeHe 3HaueHHs iH(oOpMamiifHOrO KpHTepiro,

m=1
oburcriene Ha K-My KpoIli MammeHHOrO HaBuaHHsI, Gs — 00IACTh JOIMYCTHMHUX
3HaueHb KOHTPOJBHUX JOMYCKIB Ha O3HaKW po3Mmi3HaBaHHS; Ge — jpomycrthMa
(poboua) obmacTs Bu3HAYECHHS (PyHKIIT iHGOPMAIHHOTO KPUTEPIrO0 ONTHMI3AIIiL;
{k} — BriopsiiKOBaHa MHOXHHA KPOKIB MAIIMHHOTO HABYaHHs (KPOKIB BiHOBJICHHS
KOHTEHHEpIB KIIaciB pO3Mi3HABaHHS B paiajibHOMY 0a3uci OIHAPHOTO MPOCTOPY
o3Hak ['eMmiHra).

OCKiNBKM 3HAYEHHSI O3HAK PO3Mi3HABAHHS MAIOTh OJIHAKOBY IIK&Ty BUMIPY, TO
OyJ10 peati3oBaHO ANTOPUTM MAIIMHHOTO HAaBYaHHS 3 MApaJebHO0 ONTHUMI3aLliero
CHCTEMH KOHTPOJIBHUX JOITyCKiB. TOOTO Ha KO)KHOMY KpOLl MaIlIMHHOTO HABYAHHS
KOHTPOJBHI JJOITYCKH 3MIHIOBAJIMCSI JUISl BCIX O3HAK PO3Mi3HABAHHS OAHOYACHO. SIK

53



CEKLIIA 1: Komn'tomepui nayku ma kibepbesnexka IMA :: 2022

KpUTepiii  onTWMi3allii mapamMeTpiB  MallMHHOTO HAaBYaHHSA  pO3IVIAAayiacs
MozaundikoBaHa iHdopmariitHa mipa Kyns0aka, sika € QyHKITIOHATIOM BiJ] TOYHICHUX
XapaKTepUCTUK KIacu(iKamiifHuX pirress [1].

Peanizanis Buie HaBeAEHOro iH(OPMALIHHO-EKCTPEMAIBHOTO AITOPUTMY
MammaHOro HaByanHs CIIIIP  3milicHroBaBCS Ha TPUKIAAI  OIHKH
BIJIMOBITHOCTI BUMOTaM PHHKY TIpalli HABYaJIbHOT'O KOHTEHTY 13 CIEIialbHOCTI
«KoMmm’roTepHi Haykn» OakalaBpChbKOTO PIiBHS, KA BUKJIANAETHCS CTYIECHTAM
CyMCBKOTO JIep)KaBHOTO yHIBEPCHUTETY. BximHa HaBuasbkHa MAaTpPUILL
dbopMmyBasacsi MUITXOM aBTOMATHYHOTO 3YMTYBAaHHS OIHOK 3MICTOBHHUX
MOJYIIB 24 HAaBUAIBHUX JUCIHIUIIH, SKI BUCTABIISUIMCS PECIOHICHTAMHU 3a
CTOOATBHOIO IITKAJIOXO. PiBHi SIKOCTI HaBYAJILHOTO KOHTEHTY
XapakTepU3yBAJUCST YOTHpPMa KiacaMHl pO3Ii3HABaHHS, Ui SKAX HA
cTOOQNBHIA IIKami OLIHOK OyJIOo TMONepeAHbO BHU3HAYEHO TaKi HEYiTKi
IHTEpBAJM: JI0 KJIacy «BIAMIHHO» BiTHOCHJIUCS BEKTOPH O3HAK, SKi MOMAaJaIn
B iHTepBai Bix 85 mo 100 GaiiB; 10 Ki1acy «mxodpe» — Bixm 75 mo 90 Gamis; 1o
KJIaCy «3aJI0BUIBHO» — Bij 60 10 78 GaiB i 10 KJIacy «HE3a0BUTLHO» — MEHIIIE
65 OamiB. PempeseHTaTMBHa HaBYajlbHA MATPHULA JUIsI KOXXKHOTO KJacy
cknananacs i3 40 CTpyKTypOBaHUX BEKTOpIB O3HAK po3mizHaBaHHA. KoxxHuit
BEKTOp O3HAK pO3Mi3HaBaHHSI OYB CTPYKTYpOBaHUH 3a HaBYAIHLHUMU
JUCIMIDTIHAM 1 BIAMOBIJHO 3a O3HAKAMH PO3IMI3HABAHHSA, KUIBKICTh SKHX
nopiHioBama  144. 3rigHO 3 OCBITHBO-TIPOQECIHHOI  TPOrpPaMoro
«IndopmaTuxa» crnenianbHOCTI «KOMIT IOTepHI HAyKH» HaBYAJIbHI JUCLUILTIHU
Oyno po36uTo Ha M’SATh OJIOKIB, a KOKHUI OJIOK — Ha BiAMOBiAHI HaBYaJbHI
muctuiurind.  Takum uymHOM, mpu ¢yHKiionyBanHi CIIIIP B pexunmi
MOHITOPHHTY, BHUIIyCKOBa Kadeapa Ma€ MOXIHUBICTH OTPUMATH BiJ
poOOTONABIIIB 3araibHy OI[IHKY HABYAJIbHOTO KOHTHETY 1 OIlIHKH OJIOKY, 1
OKpeMHX HaBUAJIbHUX TUCLUILIIH. 3a pe3ynbTatamu (yHkuionysanss CIIIIP B
peXuMi ek3aMeHy OyJo OTPUMAaHO CEepeHIO /s 3a7aHoro angasiTy KiaciB
poO3Mi3HaBaHHs TTOBHY WMOBIPHICTh MPHUHATTS MPABHIBHUX KJIACH(pIKAIlIHHIX
pimens Pt =0,91. [ns migumiendas  (QyHKmiOHaIbHOI  e(hEeKTHMBHOCTI
1H(pOPMAIiHO-eKCTPEMaTIBHOTO MAITMHHOIO HaBYAHHS HEOOXiAHO 30UIBIINTH
fforo rMMOMHY NUISXOM ONTHUMI3aIlii T0JaTKOBUX MapaMeTpiB (yHKIIOHyBaHHS
CIIIIP, sxmovatoun mapamerpu (opMyBaHHS BXITHOTO iH(pOPMAIIIfHOTO
omucy. Kpim Ttoro, mranyerbest crtBopenHs CIIIP mis  omniHroBaHHS
HaBYAJIGHOTO KOHTEHTY 3a €BPOMNEHCHKOIO INKAJOI0, IO MoTpedye depes
30iMbIIEHHS] TOTYXHOCTI ajdaBiTy KiaciB pO3Mi3HABAaHHSI MEpPexXoay [0
iH(pOpMAIIfHO-eKCTPEeMaIBHOTO MAIIMHHOTO HAaBYaHHSA 3a 1€pPapXidHOIO
CTPYKTYPOIO JaHUX.

1. Jos6umur A.C., BacunbeB A.B., JTro6uak B.O. Inmenexmyanvhi inghopmayitini
mexronozii ¢ enexmponromy nasuanni (2013)
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3acrocoBHicTh anroputmy Kaprepa B gociigxeHnsx HagiiiHocTi
Mepe:k Ta npodJiemMax KJaacTepusamii

Crnarunpkuit [ILE., 3006y6ay; lanosanos C.I1., doyenm
Cymcekuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

Pobota mpucesiueHa CTBOPEHHIO KOMIT'IOTEPHOI peaii3amii alroputMmy
Kaprepa 3 momanplior0 MOMKIMBOCTIO ii 3aCTOCOBHOCTI B 3aaadax
iHpopmamiiiHoro Ta  mporpamHoro  3abesmedeHHs.  JlocmimKeHHs
PI3HOMaHITHUX MEpEK — BiJl KOMIT'IOTEPHHUX A0 COLIANbHUX — MOJEISIMHU
Teopii rpadiB, Hagae BaXKIUBICTH PO3POOKaM MPOrpaMHOro 3abe3rnedeHHs
iX anHamizy. BaxkIWBMMU NMUTaHHIME TIOCTAIOTh aHATI3 HAIIHOCTI Mepex
Ta mpobnemMa kiacrepusaiii. Hanpukmnan, akTyaqbHUMHU € alrOpUTMH, IO
3HAXO/STh YPA3JIMBICTb 3’ €IHAHHS BY3JIiB B MEpeKax.
BxigHoto iH(opMartiiero 10 Takux anroputMis € mozens rpada G(E, V).
AsroputMm Kaprepa — 11¢ paHIOMI30BaHHH &ITOPUTM ISl OOYMCIICHHS
MIHIMAJIBHOrO po3pi3y 3B’s3HOrO Tpada. Y3araJbHEHHH TICEBIOKOI IS
aITOPUTMY:
[Noxu HaaBy3miB Oinbre 2: do
Ob6epith pedpo (u, v) € E(G) piBHOMIPHO BHIIAAKOBUM YHHOM;
O0’enHaliTe u i v;

Busenits pebpa Mixk 1BOMa IHITMMH HAIBY3JIaMH.

Ha pucyHky nipejictaBieHO TOKPOKOBE BUKOHAHHS allTOPUTMY.

a c A
M \ [é
(A H@)

e — (ab) ! ) e

b )+ ( }11 ‘(,[

b af De  e— @3—{ed e

Pucynok 1 — I'padiuna inteprperariis anroputmy Kaprepa [1]

CrBopeHe mporpamMHe 3a0e3ledeHHs NPOTECTOBAaHE Ha Mepexax, M0
MOJISJTIOIOTECS TpadaMu 3 Pi3HUM YHCIOM BEpIIMH Ta pedep, JOCIiKeHl
ACUMIITOTHYHI OI[IHKM 4Yacy BHKOHAHHSI, TIPOAHATI30BaHO KUIBKICTh
orepauiil Ipy BUKOHAHHI alrOpUTMY.

1. D. Maheshwari, Karger’s Ajgorithm — [Enextponnnii pecypc]
https://medium.com/@dev.elect.iitd/kargers-algorithm-d8067eb1b790
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3acrocyBaHHsi po3nogisienux rem-radauuns (DHT)
B iHopManiiHAX Ta OCBITHIX Mocayrax

Ceitaiino 1.C., 3006ysau; llanosanos C.I1., doyernm
Cymcrkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

Posrnsimaerbess mpobieMa moOYIOBH YHIBEPCUTETCHKOTO OCBITHBHOTO
nporecy Ha Kadeapax 3 BUKOPUCTaHHSIM iHcTpyMeHTapito DHP, mo
JI03BOJISIE CTBOPHUTU PO3MOAITICHY iHpOpMaLiiiHy cucteMy, MOAiIOHY 10
rem-Tabnuil — napu Kio4-3HaueHHs 30epiratotbess B DHT, 1 Oyab-sxuit
BY30JI-yYaCHUK MOKE€ OTpUMATH iHQOpPMAIIito, TOB’s3aHy 3 JAHUM KIIIOUYEM.
Binmowmi pimenns 3 Bukopuctanusim DHT, Hanpuknaza, mepexa Kad, 6otHer
Storm, mecenmxep Tox, Freenet, momykosa cucrema YaCy Ta iHimIi.

Ha puc. 1 npencraBneHo apXiTeKTypy pO3MOAUIEHHX Tem-Taomub [1].

Data Key Distributed
Network

T Hasn | .
o * Tunction *| DFCO3454 ..

Tha red fox
TUNS ACITSS
the ice

Hash =
function —*| S2EOATIE

The red fos = . - 4
walks across —a 1250 L L TammazEal b
the ke funelion L PE\EIS

Pucynok 1 — Apxitextypa DHT

Sxa posnonineHa cucteMa HaB4aHHs Ha ocHoBi DHT nporonyethbes?

Buxmanau otpumye agpecy DHT Ha OCHOBI CBOTO BiIKPUTOTO KITFOYA.
Marepian, BimiOpaHuWi nans BUKIaNaHHS OYTh-SIKO1 JUCIUILTIHHU TaKOXK
oTpuMye cBOIO BiacHy aapecy DHT 3a omepauiero remyBanHs, a OCKUIBKA
reni-hyHKITisS 00YMCITIOE KITFOYi Oe31ocepeIHbO 3 MPEICTaBICHUX TaHuX, iX
HE MOXHa migpodutn abo BuOparn 3a OaxkaHHAM. Onep>KUMO
MacmTa6OBaHy, z[eueHTpamsoBaHy CHCTEMy HaBYAHHS, Ha/IIHHICTH SIKOi HE
3aJIeKUTh BiJ| BY3JiB, IO TOCTIHHO MiAKIIIOYAIOTHCS, BiJKIIOYAIOTHCS 1
BUJAIOTh TOMMJIKH. BHUKOpPHCTaHHS CTyJeHTaMH CHCTEMH HE MOTpedye
TPY/IHOIIIB.

CrBopeHe nporpamHe 3a0e3rnedeHHs] QYHKI[IOHAILHO TIPOTECTOBAHE.

Pestome. DHT € iHcTpyMeHTapiem, IO 3aCIyrOBYE Ha OUTbIIE YBaru B
iH(popMaLifHUX Ta OCBITHIX MOCIyrax, sKi MOXKyTb OyTH IpeACTaBiICHI B
SIKOCTI PO3IOMITICHHX 1 IENEHTPATI30BAHUX JIOJIATKIB.

1. Distributed Hash Tables: The Basis for Decentralization Technologies
— [Enextponnuii pecypc] https://www.publishOx.com/rhyzom/
distributed-hash-tables-the-basis-for-decentralization-techn-xlpnzz
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Iepapxiune indopmauiiiHo-ekcTpemMaibHe MAIIUHHE HABYAHHA
CHUCTEeMU NiATPUMKH NPUHHATTS PillieHb I KOperyBaHHs
HABYAJIbHOI0 KOHTEHTY

Mimenko A.€., 3006y6au
CyMcekuil nepxaBHuil yHiBepcuret, M. Cymu, Ykpaina

VY mepion iHpopMaTH3allii CyCHiIbCTBA OCOOMHMBO TOCTPO IOCTae Tpodiema
ITIBMITICHHS SIKOCTI BHIIIOI OCBITH. TOMY B&XJIMBHM 3aBIAHHSIM € 3a0e3TcUeHHS
MOCTIHOTO KOHTPOJIIO OCHOBHMX TIOKa3HUKIB SIKOCTI OCBITH Ta pO3poOKa
PpEeKOMeH/aLiil IoA0 MOMIMIIEHHS YCIX CKIaJI0BUX MiATOTOBKYU (paxiBIiB. OHi€rO 13
TaKUX CKJIAZOBUX € YAOCKOHAJICHHS CHCTEMH MOHITOPHHTY NMOTped pHHKY Ipar 3
METOIO aJIanTallii HABYaIbHOTO KOHTEHTY J0 Cy9JacHHX BUMOT.

MeToro TOCTiKEHHS € CTBOPEHHS CUCTEMH MIATPUMKY MPUHHSTTS PillleHb
(CIIITP) 75  OWIHKM SKOCTI HaBYAJIBHOTO KOHTEHTY  CIELialbHOCTI
«Komm’toTepHi Hayku» OakKalaBpCbKOTO pIBHA Ha OCHOBI MAaIIMHHOTO
HaBYaHHS Ta pO3Mi3HaBaHHA o0Opa3iB. JlocsArHeHs MOCTaBJIEHOI METH
3MIACHIOBANIOCS B paMKax TaK 3BaHOi iH(pOpMamiiHO-eKCTpeManbHOT
IHTENIEKTyaJ IbHOI TEXHOJIOTII aHai3y JTaHWX, sKa 0a3yeThCsl HA MakKCHUMi3arlil
iH(pOpMAIliiiHOT CIIPOMOXKHOCTI CHCTEMH B MPOIECI MAIIMHHOTO HABYAHHS.
[IpunnumoBa  BiIMIHHICTB METO/IiB iH(pOopMaIliifHO-eKCTpeMaIbHOTO
MalIMHHOTO HaBYaHHS BiJl HEHPONOAIOHMX CTPYKTYp HOJISTa€ B TOMY, IO
BOHH PO3POOJISIOTECS B paMKaxX (DYHKI[IOHATBHOTO IMiIXOMY JIO MOJCITIOBAHHS
KOTHITHBHUX TIPOIIECIB MPHUPOJHOTO IHTENEKTy, M0 HaJga€ CHCTeMI
PO3Mi3HABaHHS BJIACTMBOCTI aJANTUBHOCTI IO AOBUIBHUX YMOB (hDOPMYBAaHHS
CIIOBHMKA O3HaK pO3Mi3HABAaHHA 1 THYYKOCTI IpU TEpPEeHaBUaHHI depes
po3iupeHHs andaiTy KIaciB po3mi3HaBaHHS.

OCKINbKY HaBUAJIBHWI KOHTEHT OIIHIOBABCS 32 €BPOIECHCHKOI0 CHCTEMOIO,
TOOTO KUTBKICTh KJIACiB PO3MI3HABAHHS, SKi XapaKTepH3yBATH BiATIOBIIHI PiBHI
SIKOCTI, TOPIBHIOBANA IIOCTH, TO iH(pOpMAIliiiHO-eKCTpeMallbHEe MAIlIMHHE HABYAHHS
CIIIIP 3mificHIoBayiocsl 3a  i€papXidHOIO CTIPYKTYpOIO JAHMX Yy BHIVIAI
JeKypCUBHOTO OiHapHOTO nepeBa. Bximmmit iHdopmamiitamit ormc  CIIIIP
CTBOPIOBABCS IUIIXOM (hOPMYBaHHS BXITHOT HABYAJIBHOI MATPHIII 32 pe3ybTaTaMHt
ONUTYBAaHHS PECHOH/ICHTIB, SKi OIIHIOBAIA 32 CTOOATBHOIO IIKajIon 157
3MICTOBHHX MOAYJIB 24 HaBYAIBHUX AUCIMIUIIH OaKaIaBPCHKOTO PIiBHSI OCBITHBO-
nipoceciiiHoi porpamu «IHHopMaTHkay crienianbHOCTI «KOoMIT FOTEpHI HAYKID).

IToGynoBa ekypcBHOTO OIHAPHOTO JiepeBa 3MIHCHIOBAIACS 33 CXEMOIO:

1) andpait {X 2 | m =1, 6} BIOPSUIKOBAHNX KJIACB PO3ITi3HABAHHS PO3OHBAETHCS
TIBi TPYIIH, SIKI BU3HAYAIOTH JBi TUIKH IEKYyPCHBHOTO JIePEBa;
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SIK  aTpuOyTH  BEpIIMH Tepmioro  (BEpXHBOTO 332  JCHAPOrpadiuHO0
KiacuQikaIliero) spycy JIeKypCHBHOTO JepeBa BHOMPAIOTHCS HaBYAIBHI MAaTpPHIII
MeKEBUX KIIACIB PO3Mi3HABaHHsA,T00TO Kilack X5 i XJ ;

CTpaTH HWXKHIX SpYyCiB KOXKHOI T'UIKK JiepeBa MICTATh KPiM TPAHCIIOPTOBAHOI 3
BEPXHBOTO SIPYCY HABYAIBHOI MaTPHIll TAKOXK HABYAIBHY MATPHIO HAHOMIDKYIOro
CYCITHBOTO B CBOIH IpyTi KJIacy po3Ii3HABaHHS;

noOy10Ba JepeBa MPOIOBXKYEThCS A0 THX IIip, OKK He OymyTh cdopmoBaHi
(iHaNBHI CTpaTH, SIKi MICTATh HaBYaJIbHI MaTPHIIi BCIX KJIACiB PO3Mi3HABaHH.

Takum YrHOM, MOOYIOBaHE 32 BUIIC HABEACHOK CXEMOIO OiHApHE JIEKYPCHBHE
JIepeBO po30KBae 3ajaHuil angaBiT HA CTPaTH, KOKHA 3 SKUX MICTHTH IO JiBa
HaHOMDKYINMX CYCIIHIX KJIAcH. Y pe3yibTaTli CTBOPIOEThCS HEOOXigHA YyMOBa
NOOYIOBH JUISl KOXKHOT CTPAaTH BHCOKOAOCTOBIPHUX BHPILIAIBHAX MPaBUII HIITXOM
iH(OpMaIIiTHO-eKCTPEMATLHOTO MAIIIMHHOTO HABYAHHS.

Ha pucynky 1 mokazano moOymoBaHe TEKYpCHBHE JEPEBO, B SIKOMY BEpILIFHH
MO3HAYCHO HOMEpaMH KJIAciB po3mi3HaBaHHA. KpiM Toro, Uit KOXKHOI CTpaTd
BKa3aHO OTPHMaHI 3a pe3yJbTaTaMH MALIMHHOTO HaBYaHHS ONTUMAJIBHI apaMeTpu
¢yskiionyBanns CIIIIP: mapamerp 6 Hoist KOHTPOJBHHUX JIONYCKIB HA O3HAKU
PO3Mi3HABaHHS 1 pajiiycH rinepcheprHIHIX KOHTEHHEPIB KJIACiB pO3ITi3HABAHHS, SKi
BHUKOPHCTOBYFOTBCS JJ1sl IOOYI0BH BUPIITATEHUX ITPABHIL.

Pucynok 1 — lepapxidHa cTpyKTypa JaHHX 1 pe3y/IbTaTH MAITMHHOTO HABYAHHS

Cropenns CIIIP mis amanramii HABYATFHOTO KOHTEHTY IO BHMOT PHHKY
mparti, sika GyHKIIIOHYE B PEKUMI MOHITOPUHTY, TO3BOJISE:

— MiIBUIIUTH ONEPATUBHICTH KOPEKIlii HABYATHHOTO KOHTCHTY BHITYCKOBOL
Kadeapu 10 BUMOT PUHKY IIpalli;

— CYTT€BO 3MCHIINTH MaTepiajbHI Ta YacoBl BUTpPAaTH Ha OOpOOIJICHHS
pe3yabTaTiB ONMUTYBaHHS POOOTOIABIIIB;

— CYTTEBO 3MCHIIMTH BILTHB Cy0’€EKTHUBHOTO (baKTopy Ha OI[IHKY CTYICHIO
aJlanTallii HaBYaJIbHOTO KOHTCHTY A0 BUMOT PHHKY IIPAIIi.
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CucreMa miATPUMKH NPUHITHIATTS pillleHb AJs1 aganTaiii HaBYaJIbLHOI 0
KOHTEHTY /10 BUMOT PHHKY Hpami

Otpomenko M.C., acnipanm
CymMmchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

CydacHi cucTeMH yMpaBliHHS HABYAHHSIM Ta OCBITHIM KOHTEHTOM, TaKi K
Moodle a6o Lotus Workplace Collaborative Learning, € 1ocuth HOTY>KHUMH
MPOrPaMHUMH KOMIUIEKCAMH, IO MOJIETITYIOTh HaBYAIBHHUI TPOLIEC, ajie BOHU
HE BUPIIIYIOTh MUTAHHS aKTyajlizallii HABYAILHOTO KOHTEHTY BIJIMOBITHO 1O
BUMOT PUHKY Iparii. Tox mocTae HeoOXiqHICTh 3aTy9lTH 10 BUPIMIEHHS 331241
METOJI IHTEJIEKTYaJIbHOTO aHai3y Ta MAIIMHHOTO HABYaHHS, 110 0a3yrOThCs Ha
poboTi 3 aHamiTHYHUMH JaHuMA. CydacHi METOIM  IHTEJeKTYalbHOTO
iH(hOpMaIIHHOrO aHami3y AaHWX, BKIIOYAIOYM INTY4YHI HEHMPOHHI MEpexi, He
3a0e3MevyroTh JOCTaTHhOI TOYHOCTI PO3Mi3HABAaHHS, OCKUTbKH HOCATH B
OCHOBHOMY MOJETIGHMH  XapakTep Uepe3 IX HayKOBO-METOJOJIOTiuHi
obMexeHHs. OHUM 13 IEPCTIEKTUBHUX HAIPSIMIB TTiIBUIICHHS (YHKIIOHATHHOT
e(eKTHBHOCTI MAaIllMHHOTO HABYaHHSI € BHUKOPUCTAHHS ifell 1 MeTomiB
iHdopmariiiiHo-ekcTpemManbHOi  iHTenekTyanpHoi TexHomorii (IEIT). Metoro
JOCHiDKeHHsT € po3pobka B pamkax IEIT  cucreMu  MiaTpUMKH
npuitasaTTspimmess  (CIITIP) Ta 3abesnedyeHHs i1 (YyHKIIOHYBaHHS Ui
TMOCTIITHOTO MOHITOPHHTY SIKOCTI OCBITHIX IPOTPaM.

VY pesynbTaTi po3podiieHo nporpamue 3adesneuerns CIITIP mix yMoBHOMO
HazBoro «Educational Monitoring». Intepdeiic kopuctysada CITIIP mo3BosIsE
chopMmyBaTH 3a pe3yibTaTaMH OIMTYBAaHHS PECTIOHICHTIB BXiHY HaBYAIbHY
MATpHIIIO T2 OTPUMYBATH PE3yNbTATH OLIIHKY HaBYAJIBHOTO KOHTEHTY [ 010BHa
CTOpIHKa CHCTEMH BiJJOOpaXkeHa Ha PUCYHKY 1.

Educational Monitorin:
. *hhk@

Educational Monitoring - NPOrpaMHIi MPOAYKT, O JIOSBO/AE OUIHMHTH AKICTH HABYATHHONO
KOHTEHTY 3a HABYAHHS. i UTiTHUHA CHCTeMA
Educational Monitoring Biuniouae 78a inTepdeiicy:

- IHTepdeHc KOPUCTYBaUA 103BONIAE MPORTH OMYTYBAHHA BHIYCKHUKAM KadepH ILOAO
aKocti 0 MaTeplany Ta Ti HOro 10 BUMOT PHHKY Tipauti, KpiM Toro,
OTPHMATH OILINKY HABYATLHOTO KOHTEHTY 38 HAKOMYEHHMH PESYALTATAMN ONHTYBANKA;

inTepdelic anminicTpaTopa GyHKILOHYE B PEXHMAX HABYAHHA CHCTEM) TA EK3AMENY, BiN
OIBOAE OTPMMATH J€TA/ILHY ANATITHKY YCIX IPOLECiS Ta HAALITYBATH OCHOBHI MapaMeTPH
HaBuANMA.

Pucynok 1 — I'onoHa cropinka CIIITP «Educational Monitoring»
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Iatepdeiic ammimicTpaTopa (YHKIIOHYE B peXHMax MAaIIMHHOTO
HaBYaHHS CHCTEMH Ta €K3aMEHy 1 J03BOJII€ HalallTyBaTH OCHOBHI
napamMeTpy HaBYaHHS, OTPUMATH JACTAbHY aHANTHKY YCiX MpOILECiB Ta
Bi3yari3yBaTd pe3ylbTaTH ONTUMI3allli mapaMeTpiB HaB4aHHA. Ha pucyHky
iHTepdeiic mporpaMu It poOOTH B peXKUMI aaMiHicTpaTopa

[®] Educational Monitoring -
Inepeiic
BuGip 6a3080r0 KNacy
(e Knac 1 Knac 2 Knac 3 Knac 4
85-100 70-90 60-78 50-64
BisyanisysaTu pesynsTar
HBBHaHIS L1 ANEHOTO KPOKY 3 MapameTpy HaBuaHHs
Kputepit @ KynwGaka O WekHowa Kpok &:
BisyanisysaTh pesynoTar
HaEMaHHR AN ONTUMANGHErD
773 £ PeayneTaT HABUEHHA CHETEMM
PeaynbTar HABHEHHA 1A OGPAHOTD KpoKy 3 = 16: PeaynbTaT HAB4aHHA ATA ONTMMANEHOTO KpoKy & = 14
Eksamen

Knac1: d1-6. E(d1)=3.17 Knac1: di*=4. E(d1%)-317
Knac2 d2-11. E(d2)-175 Knac2: d2=15. E(d2)-317
Knac3: d3-3. E(d3)-317 Knec3: d3*=4. E(d3)-317
Knac4: d4=12. E(d4)=3.17 Knac4: d4"=13. E(d4)-2731
E(8)=2.81497 E(5")=3.06013

PeayneTat ekaamery
PyHKLT HANEXHOCTI 0O KNACIE POIMISHABAHHA
Knac1: p=-25
Knac2 p-0.333
Knac3: p=-55
Knac4: p=-1.154

PesyneTar posnisnasahs: Knac 2

Pucynok 2 —[aTepdeiic mporpamu B pexuMi aiMiHicTpaTopa

Komannn «BizyanizyBaTh pe3ynbTaT HaBUaHHS JIsl 3aJIaHOTO KPOKY
napaMmerpa moJjisi KOHTPOJbHHUX JIONMYCKIB HAa O3HAKW PO3Mi3HaBaHHS O» Ta
«BizyamizyBarn pe3ynapTaT HaBYaHHSA ISl ONTUMAJIBHOTO KpPOKY O»
JIO3BOJISTIOTH TIOOYyBaTh Tpadiku 3alIe)KHOCTI 1HPOPMALIHHOTO KPUTEPIFO
onTuMi3alii BiJ pajaiyca I KOXXHOTO KJacy pO3IMi3HaBaHHs, a TaKOX
BiIOOpa3uTH 3alle)KHICTh yCEPEIHEHOTO 3HAUEHHS KPHUTEPilo  Bif
napametrpy O. lloOynoBa rpadikiB 3AIMCHIOETBCA 32 pe3yibTaTaMu
pO3paxyHKIB Ha eTali HaBYaHHS B 3aJIEKHOCTI Bl 0OpaHOTO KPHUTEPIIO.
Komanna «36epertu B Excel» 103Bosisie eKCopTyBaTH JaHi JUisl OOy I0BU
rpagikiB B ¢aitn Tuny Excel XLS 3 meToro iXx nmoganbioro BUKOPUCTaHHS
ta (opmaryBaHHs. OcCkKiTbkH MeToa  iH(QOpMAIHHO-EKCTPEMATHLHOTO
MAaIlIMHHOTO HaBYaHHS PO3pPO0JICHO B paMKax (PYHKIIOHAJIBLHOTO MiAXOMy
710 MOJICJIIOBaHHsI KOTHITHUBHUX MPOILECiB MPUPOAHBOTO 1HTENEKTY, TO HOro
MepeBaro0 mepesn LWTYyYHUMH HEHPOHHUMH MEpEKaMH € THYYKICTh MpHU
NepeHaBuaHHi Yepe3 3MiHy HaBYaJIbHOTO KOHTEHTY KadeIpH.

1. A.C. JoBOum, A.B. Bacumses, B.O. Jlobuak, /nmenexmyanvui
iHghopmayitini mexnonocii 6 erexkmponnomy naeuanni (2013).
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Indopmaniiino-ekcTpeMajbHe MAIIMHHE HABYAHHS CHCTEMHU
pO3Ni3HABAHHS HAa3eMHHUX 00'€KTIB

Kpackoscewkutit P.O., acnipanm
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YKpaiHa

MeTow HOCIiPKEHHST € po3po0Kka MeTody iH(OpMAIiHHOTO CHHTE3Y
O6optoBoi cucremu posmizHaBaHHSI (BCP) HazeMHHMX 00’€KTiB Ha OCHOBI
MaIllMHHOTO HaBuaHHs, 1o mgo3Bonsie bBIIJIA Hagatu BiacTuBIiCTH
aBTOHOMHOCTI. Mammunue HaBuaHHs aBToHOMHOI BCP 3paiiicHroBaiocs B
pamkax iHdopmMamiiHo-eKcTpeManbHOi iHTenekTyansHoi Texnonorii (IEIT)
aHai3y MJaHuX, fKa Mae€ psi BaXKIMBUX IlepeBar Iepel  1HIIMMHU
texHonorissimu Data Mining, BkIOYarouM IITYy4YHI HEHPOHHI MEpEKH.
PobGoua rimoTe3a mocmiKeHHS TOJSATaNa B MOPIBHAHHI (DYHKITIOHATBHOT
e eKTUBHOCTI iH(OpPMAaIliHHO-eKCTPEMaIbHOTO MAIIMHHOTO HaBYaHHS 3a
TMHIMHOIO Ta i€papXivyHOI0 CTPYKTypamMH NaHuX. Po3risimaBcs andasit i3
TPhOX KIIACIB pO3Mi3HABaHHS, SKI XapaKTEepU3yBalW BIAMOBITHI Kaapw

1udpoBOoro 300pajkeHHs pErioHy: aBTOMOOLIBHAa mopora (kmac Xi),

rycruit mic (kmac X5 ) i sacisme mnone (kmac X3 ). Cnowarky Oyno

peaizoBaHO MalllMHHE HABUAHHS 3a JIIHIHHOIO CTPYKTYPOIO JaHUX, MPH
SKOMY CEpeIIHE 3HAUYCHHS HEHOpMOBaHOro kpurepito KynnOaka

JIOPiBHIOBAJIO E= 3,27. llotiMm nmns 3amaHUX KiaciB Oyino MOOyAOBaHO
iepapXiuHy CTPYKTYpPY AaHUX Y BUTJISAL JEKypCUBHOTO JepeBa (puc. 1)

]
@/ \®
/
O, \@
Pucynok 1 — JleKypcHBHE epeBo

Ha pucynky 2 mnoxkazaHo rpadiku 3aexHOCTi iH(oOpMaLiiHOro
kpurepito KynpOaka Bing paniyciB KOHTEHHEpiB KiaciB po3Mi3HaBaHHS,
OTpPHMaHi MPH MalIMHHOMY HaBYaHHI 32 1€papXi4HOI0 CTPYKTYpPOIO JaHUX.
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Ha pucyHKy TeMHOIO MUISHKOIO MO3Ha4eHO poOody oONacTh BH3HAYCHHS
¢byHKLIT KpUTepito.

E E
571 0,7 2

d,

1 6 11 16 21 26 31 1 6 11 16 21 26 31

a 0

E
05 3

0,4
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0,3

0,2

’

0,1

0 d,
1 6 11 16 21 26 31 36 41 46
8
Pucynok 2 — I'padiku 3aexHOCTI KpUTEPito ONTUMizallii BiJ paaiyciB
KOHTEHHEPIB KJIACiB PO3Mi3HABAHHS: a — KIac Xp

6 —Knac X3 ;6 —kmac Xg

AHani3 pUCYHKY 2 TOKa3ye, M0 cepelHE 3HaueHHs iH(opMaliiHoro
KpuTepiro 30i1bmmiocs i nopiBHioe E =3,60 Takum 4MHOM, BXE AJIS TPHOX

KJIaciB po3Mi3HABaHHS BapTO 3aCTOCOBYBATH iH(OpMaliiiHO-eKCTpeMalbHe
ManirHHe HaB4yaHHs BCP 3a iepapXiuHOIO CTPYKTYpPOIO JTaHHUX.
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Indopmaniiinnii cuaTe3 cucTemMu ineHTHdikauii kagpis
300paskeHHsA periony

Crpinerns B.A., acnipanm,
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

upoke BukopuctanHs reoiHpopmauiitaux cucrem (I'IC) mitanpHmX
amapaTiB 3a CIIOCTepeXCHHSM TOBEpPXHI 3eMili JT03BOJIAE PO3B’S3yBaTH
0arato BayKIMBUX 3a/ad Ui COLIANBbHO-€KOHOMIUHOI cepu CYCHiIBCTBA.
OpHiero 3 TakMX 3aJa4 € CerMeHTalis 300paKeHHS PperioHy
crnocrepexxeHHs. Po3B’sa30k  1iel  3amadi  3milCHIOBaBCI Ha OCHOBI
iH(OpMAaIiTHO-eKCTPEMATPHOTO MAIIMHHOTO HABYAHHA, SKE MOJIEIIOE
MeXaHi3M KOTHITUBHHUX TPOLECIB MPUPOJHBOTO IHTEIEKTY TPH MOOYI0BI Ta
OpudHATTI  Kiaacudikaniiinux pimens [1]. [ns 3amanoro andasiTy
{X%|m=1,M}Knacie po3Mi3HABAHHA, AKi XapaKTEPH3YBaNIM  KaJpH
r(poBOTO 300paXEHHSI PETiOHy, OYyJ0 CPOPMOBAaHO BXiJHY HaBYAIIbHY
MaTpulio  scKpaBocTi. Ilpm  1BbOMy KIac  pO3Mi3HABaHHA — Xi

XapaKTepHU3yBaB aBTOMOOINBHY JOPOTy, KIac X5 — TycTHH Jic i kmac X5

— 3acisgHe mosie. Y Tpoleci MallMHHOTO HAaBYaHHS 3 TIIMOMHOIO IPYroro
piBHS ONTHUMI3yBajHCs TapaMeTpH CHCTEMH, SKi BIUIMBAIOTH Ha

po3mi3HaBaHHS KiIaciB X

Om = < Xm, dm, 6>, (1)

ae Xm — ycepez[HeHI/Iﬁ CprKTypOBaHI/Iﬁ BCKTOp O3HAK KJacy

posmizHaBanHs Xg; Onm — paziyc rinepcepuuHOro KoHTelHepa Kiacy

posmizHaBanHs X ; & — mapameTp, BEJIMUYMHA SKOTO JOPIBHIOE MOJOBHHI
CHMETPHYHOTO TIOJISi KOHTPOJILHHX JIOIYCKIiB Ha O3HAKU PO3ITi3HABAHHS.

Y mpolieci MamIMHHOTO HaBYaHHS OTPUMaHO Trpadikd 3aleKHOCTI
Mo udikoBanoro kpurepiro Kynsbaka [1] Bijf paniyciB KOHTeHHEpiB KiaciB
posmizHaBaHHs (puc. 1).
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E,

15 20 25 30 35 40 45 9
1

Pucynok 1 — I'padik 3anmexHOCTI KpUTEpito onTUMI3aIlii Bi pajiiyciB
KOHTEIMHEPIB KIIaciB pO3ITi3HaBaHHs: a — Ki1ac X{ ; 6 —knac X3 ;6 —knac X5

Ha pucynky 1 TemMHMMH AiISHKaMH TIO3HA4€HO PoOOYi (OmycThMi)
obnacti Bu3Ha4YeHHS iH(OPMAIIHHOTO KPHUTEPiI0 ONTHMI3allii, B SKHAX
BU3HAYAINCS ONTUMAIIbHI TEOMETPHYHI TTapaMeTpy MallMHHOTO HaBYaHHS.
Amnaniz pucyHky | mokaszye, 1o Ui MiABUIIEHHS (QYHKLUIOHATBHOI
e(eKTHUBHOCTI MAllIMHHOTO HaBYaHHSA HEOOXiAHO 301IBLINTH HOTO IIHOHHY,
IO € MPEAMETOM MOAAIBIINX JOCIIKEHb.

1. A.S. Dovbysh, M.M. Budnyk, V.Yu. Piatachenko, M.I. Myronenko,
Cybernetics and Systems Analysis 56 No 4, 534 (2020).
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3axuieHuii Beo-pecypc 3 MOKJIMBICTIO MPOBEAEHHS
AHOHIMHOTO ONIUTYBAHHS

Ientyxia M.C., 3006y8au
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

[IponioHyeTbCST TPOEKT CTBOPEHHS 3aXWIICHOro Bed-pecypca 3
MOXXJIUBICTIO  TIPOBEJCHHS  AHOHIMHOTO  OINWTYBaHHA.  AHaJOTi4HI
MOJKJIMBOCTI B)KE€ peani3oBaHO B pi3HUX nojaTkax. [IpukimamoMm MOxyTb
ciyryBatu BeO-momatku Xoyondo.com[1] ta Survio.com.[2] Bimbmiicts 3
HUX MaloTh MPOCTE HAIAIITYBaHHS, HE NMOTPEOYIOTH IUIATH 3a CTBOPEHHS
ONMMTYBaHHA. AJle, B TOH K€ Yac MarOTh 3aCTapiIHid AW3aliH, iHII PecCypcH
noTpeOyIOTh MJIATH 32 BAKOPHUCTAHHSI.

B mam gac qyke mOmIMpeHi aTaku XaKepiB 3 METOI0 OTPUMATH OCOOUCTI
naHi kopuctyBadiB. Came TOMY, JUIA 3aXHCTy BiJl TakuxX arak MOTpiOHO
HajgiiHe mmpyBaHHA NaHUX. Meroro mMGPyBaHHA [aHUX € 3aXHCT
KOH(QiAeHIIHHOCTI NU(QPOBUX [aHUX, OCKUIBKA BOHH 30€piraioTeCs B
KOMIT'FOTEpHUX CHCTeMax 1 TmepenaroTbcsi uepe3 IaTepHer abo iHmmIi
KOMIT IOTEPHI MEpexKi.

AnroputMu  mmppyBaHHS 3a0e3MeuyoTh  KOH(IACHIIWHICTh 1
CTUMYJTIOIOThH KIIFOUOBI iHIIlIaTUBU O€3MeKH, BKIIOYA0UN ayTeHTU(DIKAIIifo,
LITICHICTh 1 HEBIAMOBHICTh. AyTeHTH]IKaIllisl J03BOJISIE TEPEBIPUTH
MMOXO/KEHHST TTOBIOMJICHHS, a IUICHICTS, HAaJa€ JOKa3 TOro, IO BMICT
TIOBIIOMJICHHS HE 3MIHMIIOCS 3 MOMEHTY HOro BimmpasieHHs. Kpim Toro,
HEBIIMOBHICTh TapaHTy€, IO BIANPABHUK TOBIMIOMIEHHS HE 3MOXE
BiTMOBUTH Yy BiJITIpaBJICHHI MTOBiIOMJICHHSI.

3a pmomomoror Imu@pPyBaHHS MOXXHA 3a0e3leuuTH 3 CTaHU
iH(opMariitHoi Oe3neKu:

- IloBny xondinenuiiinicts. [llndpyBanus no3BONSE MPUXOBATH AaHi
BiJl CTOPOHHIX 0Ci0 y Tpolieci HaJCHIaHHsS/OTpuMaHHA abo 30epiraHHs
iHpopMmarii.

- Uinicuicte. IlludpyBanHs Moke TrapaHTyBaTH, IO Yy Mpoleci
po3irdpoBky iHGOpMAaLIist He 3MIHUTHCS Ta He 0y/1e TOIIKOKEHA.

- Moxnusicts inentudikanii. [lludpysanus — meron aBTeHTH}IKAIIT
JpKepesa AaHuX, IO HaJla€e JOCTYH 0 AaHUX JIMIIE THM 0co0aM, SIKUM Lis
iH(pOpMaIlis TpU3HAYA€THCSL.[ 3]
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B mpoexTi, 1m0 mpomoHyeThCs, U TPOTPaMHOTO JOJATKY B KITI€HTCHKiH
YacTUHI BUKOpUCTOBYIOThCsI React JS  (JavaScript-Gibmiorexka s
CTBOPCHHS KOPUCTYBaIBHHUIIBKOTO iHTEpeicy), B cepBepHiit — Node JS.

Cdepamu 3acTocyBaHHS JOAATKy MOXYTh OyTH MeIWYHA, BIHCHKOBA,
OCBITSIHCBKA Ta iHIII, JIe TOTPIOHO OpPraHi3yBaTH ONMHUTYBAHHS, TECTyBaHHS
Y{ MOHITOPWHI TPOMAJCHKOI JYMKH JIsl CIIy>KOOBOTO KOPHCTyBaHHs, 0e3
BUTOKY MEPCOHATIBHUX JaHUX TOIIO.

Kepisuuk: JIrobuak B.O., npogpecop, CymZV, m. Cymu, Yrpaina

1. Xoyondo.com — [Enekrponnwuii pecypc] https://xoyondo.com/ru/create-
anonymous-poll

2. Survio.com - [Enextponnnit pecype]
https://www.survio.com/ru/?utm_source=frontend&utm_medium=Ilogo
&utm_campaign=disabled-
survey&utm_term=1&si=S1T9C6CIL8GACH6CS5]

3. Itglobal.com — [Enexkrpounmii pecypc] https://itglobal.com/ru-
ru/company/glossary/shifrovanie/

The use of firewalls in the information systems
of educational institutions

Kozachok Y., Student;
Liubchak V., Chair of the Cybersecurity Department
Sumy State University, Sumy, Ukraine

Modern educational technologies in educational institutions are based
on the intensive use of information resources and information systems. The
security of these systems is very important for the proper functioning of the
educational institution and for ensuring the proper quality of education.
Confidentiality, integrity and accessibility of information are key, because
their violation will lead to a negative impact on the educational process:
financial losses, inconvenience to students, teachers and administration, etc.

The model of an educational institution is a rather complex system, not
the least part of the work of which is provided by hardware and software
that protect it from potential threats (both external and internal). Among the
basic principles of ensuring the security of the network of the educational
institution, the first role is played by the protection of devices connected to
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the network. Modern high-tech solutions should be used for their reliable
protection.

One way to solve this problem is to use firewalls. The general scheme of
interaction of the local network with the global through the network screen
can be seen below (Fig. 1).

Firewall (with a

specific set of rules) Global network

Local network

Figure 1 — General scheme of interaction of local and global networks
through a firewall

The figure shows that the firewall monitors incoming and outgoing
network traffic and on the basis of the established set of security rules
decides: to skip or block specific traffic.

That is why in the course of the research the segment of the Sumy State
University (SSU) network was analyzed and a review of firewalls as one of
the ways to ensure its security was conducted.

Based on a comparative analysis conducted for both software and
hardware solutions, certain conclusions were drawn for each of these
categories of firewalls. As a result, the following representatives were
singled out: Comodo became the leader among software firewalls (provides
options to protect computer ports from scanning; from modifying critical
system files; from viruses, trojans, spyware and zero-day attacks, etc.), and
among the hardware — firewalls from Cisco and Fortinet (provide options
for Intrusion Prevention System (IPS); malware protection; network
connectivity via web interface (SSL VPN); visibility and control of
applications; URL filtering addresses, etc.).

Also, on the example of the SSU network segment, it was determined
which firewalls (models Cisco ASA 5510 and one representative 5525-X)
are used, their main characteristics and functions were studied and
recommendations for their optimal use were given.

The next step in the study will be to consider not just one segment, but
most of the network, and also to analyze and develop recommendations for
the network as a whole.
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MamuHHe HABYAHHSI CHCTEMH PO3MiZHABAHHS 00U
3a iepapXivyHOI0 CTPYKTYPOIO TaHUX

36opnwk O., acnipanm
Cymcekuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

MamuHHe HaBYaHHS CUCTEMH PO3Ii3HABAHHA OONMMYYS 3A1MCHIOBANOCS
B paMKax iH(pOpMamiiHO-eKCTPeMalbHOI I1HTEeNEeKTyadbHOI TEeXHOJOTIl
aHamizy JaHuX. |'eoMeTpuuHi BHpilIanbHi npaBuwia Oyao moOyAZoBaHO 3a
pesyibpTaTaMu  iHQOPMAifHO-eKCTPEMATFHOTO MAIIMHHOTO HABYaHHS
CHUCTeMH pO3MMi3HABaHHS 3 TIUOWHOIO JPYroro piBHA, sfKa Tpeadadae
ONITUMI3aIlil0 TEOMETPUIHHX TapaMeTpiB rinepchepuyHNX KOHTTEHHEPiB
KJIaciB PO3IMi3HABaHHS Ta CHCTEMH KOHTPOJBHUX JOMYCKiB Ha O3HaKU
po3mizHaBaHHA. [ BupimeHHS mpoOieMu OaraToBHMIpHOCTI andasitTy
KJIaciB pO3Mi3HaBaHHSA MAIlMHHE HABYAHHS PEaNli30BaHO 32 1€PapXidHOIO
CTPYKTYpPOIO JaHMX Y BHUTJISAI TaKk 3BaHOTO JEKypcHBHOTO jJepeBa. Ha
pUCYHKY | mokazaHo QyHKIIOHAIBEHY KaTeropiiiHy MoJenb iHpopMaIiiitHo-
eKCTPEMaJIbHOTO MAIIMHHOTO HAaBYaHHA 32 I1€PapXidHOI0 CTPYKTYPOIO
JaHUX.
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Pucynok 1 — Kareropiiina Mojiens iepapXivHOTO MAalIMHHOTO HaBYaHHS

Ha pucynky 1 nexaprouii moOyrok MHOXHMH 1xGXQxZ ne T —
MHO@XHHa MOMEHTIB 4acy 34uTyBaHHS iH(popmanii; G — mpocTip dakTopis,
SK1 BIUTMBAIOTh Ha 00’ €KT JOCHTIHKEHHST; () — MPOCTip 03HAK pO3Mi3HABaHHS
1 Z — andaiT KJIaciB po3mi3HaBaHHs, € JpKepesaoM iHQopMarlii, 3 sKoro
oneparop f1 hpopmye Bxiany HaBuanbHy MaTpHiio Y. Onepatop f2 yrBOproe
JekypcuBHe OiHapHe aepeBo H, a omepatop fs nmuisxom mopiBHSHHS O3HAK
pO3Mi3HaBaHHs 13 3aJaHAMH 1X KOHTPOJBHUMH JIOITyCKaMu (OpMye
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BianosinHo Muoxkuny X GiHapHMX po6ouMx MaTpuib mis BCix S cTpar
JIeKypcuBHOTO JepeBa. TepM-MHOXMHA E, enemenTamu skoi € oOuucieHi
Ha KOXXHOMY KpOIll MAallMHHOTO HAaBYaHHS 3HAYCHHs 1H(OPMAIIHHOTO
KpUTEpIlI0 € 3arajbHOI0 JUIsI BCiX KOHTYpIB ONTHMI3allii mapaMeTpiB

napuanns. Omeparop r:E—>RM  ma koxsOMy Kpori MammmHOrO
HaBYaHHS BiJIHOBIIOE B pafiaibHOMY 0a3uci OIHAPHOTO MPOCTOPY O3HAK
I'emmMinra KoHTEWHEpH KJIaciB pO3Mi3HABaHHS, SIKI YTBOPIOIOTH PO3OUTTS

FM Onepatop G BimoOpaxkae pPO3OUTTS ®M Ha seuitkuit pO3MOIiI

JBIHKOBUX BEKTOPIB KJaciB po3mi3HaBaHHs. Jlani omeparop y mepeipse
OCHOBHY CTATHCTHYHy rimote3y. Omepatop y i3 MHOXkuHM L rimores I
00YMCIIIOE MHOKMHY TOYHICHUX XapakTepucTuk 39, ne Q = L2, a omeparop
¢ o0uncmoe MHOXHMHY E 3HadyeHp iHpOpMaLIIHHOTO  KPUTEPit0
orntuMizamnii. KoHTyp onmTumizarii KOHTPOJIBHHX [OIYCKIB 3aMHUKA€THCS
yepe3 TepM-MHOXHMHY D, eneMeHTamMu $KOi € 3HAa4eHHS KOHTPOJBHUX
JIOTTYCKIB HA O3HAaKHM po3mizHaBaHHA. Omnepartop U perjiaMeHTye IMpoLec
MAalllMHHOI'O HaBYaHHS.

TakuM 4MHOM, 3ampPOIIOHOBaHA KaTETrOpiifHa MOJENb Ha BIAMIHHY Bix
HEHUPOMOMIOHUX CTPYKTYpP J03BOJISE aBTOMATUYHO IEPEHABYATU CUCTEMY
po3Mmi3HaBaHHsI 00IMYYs IPH PO3LIMPEHHI an(aBiTy KJIaciB po3Mi3HABaHHS.

Aaroput™m GyHKIiOHYBaHHS 30aTHOI HABYATUCS CUCTEMHU BUSIBJICHHS
ki0epaTak B peskuMi MOHITOPUHTY

Tenunpka A.O., 3000y6au
CyMchbkuii nepxxaBHui yHiBepcuteT, M. Cymu, Ykpaina

OCHOBHMM  IIISIXOM  BHUpIIIEHHS  mpobiemMu  KiOep3axucry €
3aCTOCYBaHHS ied 1 MEeTOAiB MAIIMHHOTO HAaBYAHHS MJISI CTBOPEHHS
cucreM BusiBlieHHA KiOepatak (CBKA). I[ndbopmamniiinuii cuates CBKA
3MIACHIOBaBCS B paMKaxX TaK 3BaHOi iH(OpMaIiifHO-eKCTpeMaNTbHOT
inTenekryansHoi TexHonyorii (IEIT), sxa ©a3syerscst Ha MakcuMizamii
KUIBKOCTI iH(opMariii B mporeci ManimHHoro HaBuanus [1]. lpu mpomy
nepepipka  QyHKIIOHAIGHOT  €(PEKTHMBHOCTI  MAIIMHHOTO  HAaBYaHHS
3MiMCHIOBaJacs B PEeXHMi MOHITOpUHTY 3a Tpadikamu, B3ITUMH i3
BIJIKPUTHUX JDKEPE, SIKi XapaKTepu3yBall HOPMAIbHUN 1 TPY aHOMaJIbHUX
cTaHu 1H(OKOMYHIKaIlifHOT cucTeMu. 3a OTpPHUMaHMMH B MpoIlleci
iH(pOpMaLifHO-eKCTPEMaIbHOTO MAIIUHHOTO HABYaHHS CBKA
ONTUMAJbHUMU B  iH(QOpPMaUiHHOMY  PO3YyMiHHI  T€OMETPUYHHMHU
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nmapaMeTpaMu KOHTEHHepiB KiaciB po3mi3HaBaHHS Oyno MmoOyZoBaHO
BUpIIIANBHI MpaBuiIa AJS PO3IMi3HABAHHA YOTHPHOX XOCTOBHX TpadikiB.
BupimaneHi npaBuia y npoAyKLiiHIA GOpMi MarOTb BUTIISLI
~ M H ~
(X2 e ®#My(wx0) e M)
1)

i [y > 0) & (py = r?ai({um})] then x¥ e X9, else x¥ ¢ x°
m

ne x0 — CTPYKTYPOJIBAaHUI BEKTOP O3HAK PO3Mi3HABaHHA TPpadiKy, TKAK

PO3MI3HAETBCS; |y, — QYHKIIIS HAJIEXKHOCTI BEKTOpa x0) xouteiinepy xnacy

posmi3HaBaHHS X, .
Y dopmyi (1) dyHKITISA HAIEKHOCTI A TinepchepuIHOTO KOHTeHHEpa
KIIacy pO3Mi3HaBaHHs X3, BUBHAYAETHCS 38 HOPMYIIOH
. .
=1 2@ @
m
ne x?n onTUMaidbHUK (TyT 1 gami B iH(oOpMamiiiHOMy pO3yMiHHI)
YCepeIHEHHI BEKTOp O3HAaK, OTPHMMAHHMU 3a pe3yJbTaTaMH MAaIIUHHOTO

* o . . <
HaBuaHHsi;, d,, — ONTHMaNbHUI paziyc rinepcepruyHoro KOHTeiHepa

KJ1acy posmisHaBanHs X3, .

[loOynoBani BupimanbHi mpaBwia He Oynmn OE3NOMUIKOBUMH 32
HaBYAJIbHOI Marpuieo. Tomy i MJBUIICHHS (DYHKIIIOHAIBHOT
epextuBHocTi CBKA  f01IIBHO  30UIBIIMTH  TIMOWHY  MAIIMHHOTO
HaBYaHHS [UIIXOM ONTHMI3allii JOJATKOBUX MapaMeTpiB (DYHKI[IOHYBaHHS
CHCTEMH, BKIIOYAIOYHM MapameTpu (OpMyBaHHS O3HAK pO3Mi3HABAHHS
MEpPEXKEeBUX Ta XOCTOBHX (CHCTeMHHX) TpadikiB B paMKax Cy4acHOi
tex"oiorii DPL [lpm npoMy BiAKpHBAalOTBCA IIMPOKI MOMKIMBOCTI
ontuMizamii B mporeci iH(GOPMAIiHHO-EKCTPEMAaTbHOTO MAIIMHHOTO
HaBYaHHS TapaMmeTpiB (QOpMYyBaHHS BXiJHOI HaBYaNBHOI MAaTpUIi Ta
OLIHKKA iHQOPMATHUBHOCTI O3HAaK po3mni3HaBaHHSA. Kpim Ttoro, s
PO3LIMPEHHS MOTYKHOCTI amndaBiTy KiaciB po3mi3HaBaHHS HEOOXiIHO
PO3pOOJIATH  arOpuTMU  1HGOPMAIIHO-EKCTPEMAIIBHOTO  MAIIUHHOTO
HaBYaHHS 32 I€pPapXiYHUMH CTPYKTypamH JIaHWX, WI0 € TpPeAMETOM
MOJANIBIINX JOCIHiIKEHb.

1. A.C. Jos6um, A.B. Bacunses, B.O. JlroOuak, [nmenexmyanvhi ingop-
mayiiuni mexnonoeii 6 enexkmponnomy naguanni (2013).
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Combined encryption system using the sum of functions of a real
variable

Viktor Avramenko, Associate Professor;
Mykyta Bondarenko, Ph.D. Student

Department of Computer Science, Sumy State University, Sumy, Ukraine

A combined cryptosystem with symmetric keys for encrypting and
decrypting text messages is considered. Functions of a real variable are
used as keys. The number of Key Functions is determined by the number of
bits required to represent the binary code of characters, for example, eight
for characters from the ASCII table. Each binary digit appropriates to a
specific Key Function. Beforehand, the transmitting and receiving parties
must agree on the same system of key functions of a real variable, their
numbering, the interval of change of the argument and the step of its
change. Key functions can be either continuous or discrete.

Encryption is done in two stages. In the first stage, the value of each
character is first encoded using the sum of functions of a real variable. The
result of such encoding is an array, which elements are the sum of Key
Functions with random amplitudes. This sum includes only those Key
Functions for which the corresponding binary digit is equal to one. Then, in
the second stage, each implementation of the array corresponding to the
character is re-encrypted by calculating the integral disproportion function
with respect to the key function. This key function can be either another
function of a real variable, or one of the functions used in the previous step.
The resulting array is the cipher of the corresponding character.

Decoding should also be done in two steps. First, the implementation of
the random array is restored from the transmitted one using the inverse
formula. In the second stage, in which functions are determined, the keys
form the elements of the array, which allows determining the code of the
transmitted character by calculating corresponding disproportions. Thus,
applying this algorithm we determine for the element of the array which
key functions are included in the sum with random amplitudes, and which
are absent, and to get the original character.
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Hapuaabuuii yaT-60T Ha miaatdopmi Telegram
nJis1 npodopieHTaniiiHoi po60TH 3 BUMMYCKHHKAMH KOJIEIXKY

Amnacracis ["aBpunenko, cmyoenm ep. IT.m-01
Kadenpa IT, Cymchkuii nepxaBuuii yHiBepcuteT, M. Cymu, Ykpaina

Y Ham dYac MOXJIMBICTh MHUTTEBOTO OOMiHY IOBIIOMJICHHSIMH,
HeoOXiHOIO 1H(OpMaIlieto, Bijfieo- Ta ayniodaiiiamu Habupae oOepTiB. 3
UM YYZ0BO CIPaBISIOTHCS MeceHmKkepu. 1o HuX € goctyn 24 roguHy Ha
100y, TakOX BaKJIMBHM € Te, IO OUIBIIICTh 3 HUX € OE3KOIITOBHUMH.
IcHye BenHMKa KUTBKICTH MeceHKepiB, Takux sk: WhatsApp, Viber,
Telegram Tta inmi. Mecenmkep Ha tuiardpopmi Telegram mae mocraTHio
KIIBKICTB TIepeBar y MOpiBHAHHI 3 1HITUMH, a caMe BiH 3a0e3medye 0e3neKy
JaHWX, 32 JTOTIOMOTO0 iX mm(pyBaHHA, Ta Haga€ OUTBII HAMIWHUN 3aXUCT
indopmarii. MeTor0 MPOEKTy € CTBOPEHHs HaByaiabHOro Telegram-Gora
JUTS TIOJIETIIIEHHST BHOOPY Kypcy a0iTypieHTaMH — Jpyroro ado TPEThOro,
cnerniansHOCTI «KOMIT 10TepHI HAyKW», Ha TKAW BOHHU 30MPAETHCS BCTYNATH
micisl  3aKiHYEHHS HaBYaHHA Yy Kojlemki. BukopucranHs wyar-00Ta
JOTIOMOKE ~ a0ITypi€HTY O3HAHOMHTHUCh 3 HaBYaJIbHOIO IPOrPaMOI0
KOXKHOTO 3 MPEIMETiB, 10 BUKJIAAIOThCS 3 MEPIIOTO MO TPeTid Kypc Ha
cnerianbHoCTi. Po3polOnenuit HapuanpHuii yar-6ot «Up To Computer
Science Sumy State University» wmae moeramHy B3aEMOmil0 3
KopuctyBaueM. [lepen moyaTkom poOOTH 13 4aT-00TOM HEOOXIAHO MPOUTH
JeKiIbka KpOKiB peecTparii, a came: BBecTH abo oOpatu 3
3alpOIIOHOBAHOTO IIEPEJNiKy Ha3By KOJIE)KY Ta CIIEMmiadbHOCTI, SKi
KOpHCTYBad 3aKiHYMB, O0OpaTH HEOOXITHHHA Kypc Ul HABYaHHA Ta, B
3aJIe)KHOCT] BiJi 00paHOro Kypcy oOpartd, 3 MepeiKy NpeaMeTiB Ti, AKi
KOpHCTyBad BHBYaB panime. I1i yac ocTaHHBOro eramy 4ar-00T aHalizye
akazeMiyny pizHumio. Ti mpeaMeTH, 3 SKHX KOPUCTYBAdY Il Mae OTPUMATH
3a;ik  OyayTh BiOOpakaTHCh y PO3IiJi TMEPCOHANBHOI CTATUCTHKHU
KOpHCTyBada. 3 X MPEJMETIB BiH MOYKE MMPOMTH HABUAHHS, L0 TIOJISATAE Y
TECTYBaHHI 3 JMCIUILIIHK Ta Teperiisyly pe3yibrartiB. [lo 3aBepiieHHIO
eTary peaizaiii CTBOPEHUH TPOTrpaMHUI TPOJAYKT € I[IHHHM JUIs
BUITYCKHUKIB KOJIEKY, SKI MalOTh Oa’KaHHS BCTYIHTH Ha CIELiIbHICTD
«Komm’torepHi Hayku» 10 CyMCBKOTO JIEPKAaBHOTO YHIBEPCUTETY. 3aBIsSIKH
TOMy, IO B 4aT-00TOBI HasiBHa HeoOXimHa abiTypieHTy iH(opMais,
BU3HAYUTHCA 3 MaOYTHIM KypCOM JJisi HABYaHHs OyJie 3HAYHO JIeTIIIe.

Kepisnuk: Bipa lllennpuk, doyenm
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Web-nonarok miaTpuMKH njianHyBaHHsI MiKpoMepe:sKi
3 BiIHOBJIIOBAHHMH /IZKepeJiaMH eHeprii

Amnactacis XKoBTooprox, cmydenm ep. 1T-81
Kadenpa IT, Cymchkuii nepxasauii yHiBepcureT, M. Cymu, Ykpaina

VY cydacHOMy CBiTI Bce OUTbIIOi akTyaJdbHOCTI HaOyBae NHTaHHSA
ekosorii Tta il Oe3mexkn. OmHak, TeHepamis elIeKTpoeHeprii B Ykpaini
BiOyBaeThCsl y OIUNBIIOCTI BHMAAKIB Ha aTOMHHX Ta TEIUIOBUX
CJIEKTPOCTAHIIISIX, SIKIi B CBOIO Yepry 3aBAar0Th LIKOJM HAaBKOJHIIHHOMY
cepenoBHINy. 3a/isl 3amoOiraHHI0O €HEePreTUYHOI KPH3W BYEHI 3HAWIILIH
ONTHMAaJIbHE PIlIeHHS — BUKOPUCTAHHA T1OPUIHUX SHEPTeTUYHHX CUCTEM 3
BigHOBOBaHUMH Jpkepenamu eHeprii (CECBJE). Ilin wac nnmanyBaHHS
noJiOHOT CcHCTEeMH IIOCTa€ HEOOXiJHICTh y CTBOPEHHI ONTUMAIBHOI
KoH(Iryparii THTIIB BiTHOBIIOBAHUX JKEPEI €HepTii.

CamMe Juis BUpIIICHHS IOCTABJICHOTO MHUTaHHS OyJIO CTBOPEHO web-
JOJIATOK TMIATPUMKH ITUIAHYBaHHS MIKPOMEPEXKi 3 BiTHOBIIOBAHUMU
JDKepellaMd  eHeprii, SKWi y CBOIO dYepry JO3BOJIUTH MiAiOpaTu
HaWBUTIMHINTY KOH(pIrypamito 3 TOYKH 30py ¢iHaHCIB, €()EeKTUBHOCTI Ta
€KOoJIOTii. MeTor JaHOro MPOEKTY € SKOHOMIs 4YacoBUX Ta (PiHAHCOBUX
BUTpaT Ha mialip komnoHeHTiB Mepexi [ ECB/IE nuisaxom BUKOpHCTaHHS
web-noaarky.

3aBnsku po3pobIeHOMY Web-710/1aTKy MOKHA JIOCATTH TOMYJISIpH3aii
riOpUIHUX CHEPreTUYHUX CHUCTEM 3 BiJHOBIIOBAHUMH JDKEpelIaMy eHeprii
Ta 320XOTUTH NPUBATHUX OCIO, SKI MawTh OakaHHA BiJ €IHATUCS BiJ
HEHTPai30BaHOT MEPEeXi, Ta MiAMPHUEMCTBA JI0 TX 3aCTOCYBaHHSI.

KopucryBau web-o1aTky HE IOBHMHEH MaTH OCOOJUBUX HaBHUOK,
OKpiM BMiHHS KOPUCTYBATHCS TIEPCOHAITEHIM KOMII FOTEPOM Ta JJOCTYITY 10
Mepexi IHTepHeT. Y nomarky mependadeHe pO3MEKyBaHHsS OCTYIY 3a
JIOTIOMOr00 aBTopm3ariii. Ilicis BBeIEHHS JaHMX MPO MiCHE3HAXOPKEHHS
Maii0yTHBOI MiKpOMepeKi KOPHCTyBad OTPHUMYE ONTUMAalbHY CTPATETi0
IUTaHyBaHHS Ta KOH(QIrypamiro KOMIIOHEHTIB BiJIHOBIIOBAaHHUX JKepel
eHeprii y BuDIsAi rpadidHoro OJIOKy, Ha SKOMY MNpEACTaBICHO IX
ehexTHBHE po3MilieHHS. HampsmkoMm mojanbliux JOCHIKEHb Oyre
BJJOCKOHAJICHHSI B)K€ CTBOPEHOT'O I0JIATKY.

Kepinuk: Bipa lllennpuk, doyenm
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JocaigxeHHs1 HASABHOCTI MPOrPpaMHUX apXiTeKTOpiB
y maaux ayrcopc I'T-komnanisx

Bipa lllenapuk, doyenm; Cemern KiHsKiH, acnipanm

Kadenpa IT, Cymchkuii nepxaBuuii yHiBepcuteT, M. Cymu, Ykpaina

[Iporpamuuii apxitekrop — ue ¢axisenp chepu 1T, 3amauamu siKoro €
OPUAHATTS pillleHb MIOAO0 BHYTPIIIHBOI 1HPpPACTPyKTypH (BHU3HAYCHHS
CTEeKYy, YacTHH/MOJYTIB Ta ii B3aeMOJis) Ta 30BHILIHIX iHTepdelciB
MPOTPaMHOTO 3a0€3MEUCHHS 3 YPaXyBaHHAIM MPOCKTHUX BUMOT Ta HassBHUX
pecypciB. 3TiTHO ONMPUITIOJHEHOI CTATUCTHYHOI iH(OpMaIlii 3a YepBEeHb-
munerb 2021 poky 3 BeO-pecypcy dou.ua cepemHs 3apIulaTHS TaKHX
crieriamictiB  ckiamae 56508, Tomi K cepemHs 3apIulaTHsA - Senior
po3po6uukis — 4000 $.

Sk Bimomo, Tmporiec (SIKUH TaKoK Ha3WBAIOTH ITUKJIIOM) CTBOPEHHS OyIb-
SIKOTO TIPOTPAMHOTO 3a0e3MedeHHs] IOAUISEThCS Ha JEKUIbKa eTalliB.
Criouatky ¥e TulaHyBaHHS Ta aHaJi3, IMOTIM CTBOPEHHS NW3aliHy, Haji —
eTan  po3pOOJICHHS, TECTYBaHHS, BIPOBA/DKEHHS Ta MiATPHMKA.
ApxiTekTopu 0e3nocepeiHb0 TPUIMAIOTh aKTUBHY Y4YacThb Ha eTarli
IUTaHyBaHHS Ta aHaji3y, a TaKoX MiATPUMYIOTh KOMaHAy Ha HACTYIHHUX
eTamnax.

3’scyBaTtd, uM MOTPiOHI mocnmyru Takux (axiBmie y wmamux [T-
KOMIIaHisix 1 Oyno Merow manoro pgocmikenns. [ling IT-komnaHismu
pPO3IJIAAAOTECS  KOMIIAHIl, YHUCEIBbHICTh  CIIBPOOITHUKIB SIKHX HE
nepesuitye 50 4osoBik. B posi  iHCTpyMeHTY Ansl TpPOBEOCHHS
JIochipkeHHS Oyino oOpaHO ONHWTYBaHHA KEPIBHHUKIB Ta BIIACHUKIB
nexinpkox koMmnanii Cymcrkoro IT-knacrepy.

3a pesynpTaTaMH BHSBICHO, II0 NEpeBakHA OUIBINICTH KOMIIAHIM He
MaroTh Takux (axiBIiB y cBoemy mTari. lle 3yMoBieHO pekilbkoMa
yruHHUKamMH. llo-miepiie, po3poOHUKM Yy TakuX KOMIIAHISIX BOJIOIIOTH
HEBHUM OOMEXKEHHUM CTEKOM TexHoioriii. KoMmaHigM BUTIIHILIE BMOBUTH
KIIiEHTa JI0 BUKOPUCTAHHS CTEKYy, SKHH BIJOMHA pO3pOOHHMKAM, aHIX
HAWHATH KOMaHIy HOBUX (haXiBIliB Ta B3ATH Ha ce0e PH3MKH, O0OYMOBICHI
BUKOPUCTAHHSIM HOBHX TexHoJOTii. [lo-mpyre, yTpUMaHHS MPOrpamMHUX
apXIiTEKTOPIB HE € MOIIBHUM, OCKIJbKH BHpIIICHHS IUTaHb, Ha sKi
apxIiTEKTOpH Oe3MocepeiHbO JAar0Th BIAMOBIJI, 3arajoM MEPeKIagaroThCs
Ha TEXHIYHUX JIiZIepiB KOMaH/I UM HAPSIMIB, 3apIUIATHS KOTPUX € MEHIIO,
ocobmmBo y Cymcbkomy IT-kinacrepi.
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Information System for Support of Energy Microgrid
with Renewable Energy Sources Management

Anastasia Sokruta, Student of I1T-81;
Yuliia Parfenenko, Associate Professor;
Vira Shendryk, Associate Professor

Department of the Information Technology
Sumy State University, Sumy, Ukraine

Nowadays, the issue of an energy shortage, its rising cost, and limited
fossil fuels are acute. The use of renewable energy sources (RES) can solve
a number of problems and avoid critical situations. The greatest need for
them is observed in the field of electricity production. The use of RES is
intended to meet most of the energy demand and reduce the share of fossil
fuels, the use of which leads to increased greenhouse gas emissions. No
doubt, the latest technologies that are changing this conservative industry
are also having a significant impact, and manual control of energy
microgrids is becoming impossible.

During the operation of each energy microgrid, there are problems and
errors, so you need to constantly monitor the state of the system, to manage
the microgrid to ensure a balance between electricity production and
consumption. For this purpose, decision support systems (DSS) are widely
used. According to [1] DSS is an information system that uses hardware,
software, data, model base, and the work of the manager to support all
stages of decision-making in the process of analytical modeling. Modern
DSS works at the stages of preparing a decision and a decision making,
partly at the stage of implementing a decision. All information involved in
DSS is stored in a database and archived in a data warehouse. DSS scope:
telecommunications, insurance, investments, retail, environment,
engineering, finance, management.

As a rule, the typical DSS is implemented as a client-server application
[2]. The client module allows monitoring of the state of the power grid and
performing analysis by modeling. The server part is divided into two main
modules: the decision module, which is responsible for managing DSS
modules and instances, and the user management module, which is used by
administrators to manage users with different access rights.

It can be concluded that in order to ensure effective management of the
microgrid and provide round-the-clock access to data characterizing the
state of the grid and environmental parameters, DSS should be built as a
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web-based information system. There should be a user interface with data
and a decision support module, which includes models for monitoring,
forecasting, and decision making.

The aim of the project is to support the management of the microgrid
with renewable energy sources through information system development.
The inputs of the information system are monitored data (amount of energy
consumed and forecasted), weather conditions, location of the facilities,
structure, and operating parameters of the microgrid. The initial data is
information about the state of the energy supply from microgrid.

To monitor data from the weather website, the data acquisition method
via APl is used, and power consumption data is collected from sensors of
the microgrid. Neural network forecasting using the LSTM long-term
memory network is implemented to predict hourly electricity consumption.
The relative insensitivity to the duration of time breaks gives the advantage
of LSTM over alternative recurrent neural networks [3].

The control of the microgrid mode in the developed information system
is performed according to the fuzzy inference rules and presented in the
form of fuzzy inference using operations on fuzzy sets [4].

The developed information system can be used by both individuals
(RES owners) and enterprises of any scale for information support of
microgrid management and analysis of electricity consumption. The
efficiency of using the information system is that with the provision of
appropriate information support increases the quality of decisions, which in
its turn improves the energy efficiency of buildings connected to the
microgrid.

1. DSS-systems — [Online resource] https://softline.org.ua/sppr.html.

2. Pierfrancesco Bellini, Gianni Pantaleo, Paolo Nesi, A Smart Decision
Support System for Smart City (Conference Paper 2015).

3. Felix Gers, Fred Cummins, Santiago Fernandez, Justin Bayer, Daan
Wierstra, Julian Togelius, Faustino Gomez, Matteo Gagliolo, and Alex
Grave, In addition to the original authors, a lot of people contributed to
the modern LSTM (2016).

4. Sergiy Tymchuk, S. Shendryk, V.V. Shendryk, Anton Panov, A.
Kazlauskaite, T.V. Levytska, Decision-Making Model at the
Management of Hybrid Power Grid (Kaunas: Information and Software
Technologies: 26th International Conference, 15-17 October 2020).
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CtBopeHHs1 WeD-caiiTy /1Jisl OIHpPeHHs
npaBauBoi iHgopmanii moao BiiiHU B YKpaiHi

Banentun Cropomuuii, cmyodenm ep. IT-81; Bipa lllenapuk, doyernm

Kadenpa IT, Cymcrkuii nep>xaBanii yHiBepcureT, M. Cymu, Ykpaina

JuBnsunce Ha iHGOpPMALI0 TPO KIUIBKICTH BOMTHX OKYMaHTIB abo
KUTBKICTh 3HHUITICHOI BOPOXKOI TEXHIKH HE JIAIIE 31 CTOPOHH YKpaiHw, a i
BiJl MDKHApOJAHHUX Meia, MOXHa 3pOOMTH BHUCHOBOK, IO POCiS 3a3Haia
BEJIMKHX BTpat. I'poMansiHu BOposkoi KpaiHH HaBiTh HE 3aMHCIIOIOTHCS Hall
THUM, HACKUIBKH BJaJa MaHIMyNIO€ HUMU. SIKIIO mepernsHyTH ix odimiiiai
HOBHHU Ha J[Ep)KaBHHX IHTEpPHET-pecypcax Ta TeleKaHajdaxX, TO BOHHU
HaMararmTbCs MPUXOBATH CBOi BTPATH. 3aBASIKU 300py Bcix (OTO ¥ Bimeo
migouToi a00 3HUINEHOI TEXHIKM OKyIaHTa ¥ Mmojaibliol iX myOmikariii y
3pyyHomy  ¢opMati —  BIAMITHBIIM Ha  KapTi  KOOPAHMHATH
MICIIe3HaXO’KEHHS, POCISTHA TIOBUHHI 3PO3yMITH, 110 iX BBOJSTH B OMaHY.
Came TOMy, CTBOpEHHS CaWTy MAJisl TOHIMPEHHS BTpaT NPOTUBHHKA €
aKTyaJIbHUM Ta NPaBWJIbHMM pilIeHHSM B Ham 4ac. KokeH rpomaisHuH
KpalHH-arpecopa TIOBUHEH 3pO3YMITH, SKHH 3JI0Y4MH POOUTH HOro
MOJIITUYHE KEPiBHUITBO. BiICTEXXEHHS IUX MaHUX TAKOXX HAZA€ 3MOTY
30poitnnm Cwiiam YkpaiHu 3HaxXOOUTH W 3a0upaTtd miJ CBiM KOHTPOIJIb
migbuty BOpoky a00 TOKMHYTY TEXHIKy, SKy TOTIM MOXHa
BiJPEMOHTYBATH i BUKOPUCTOBYBATH JUISl 3aXHMCTY HAILOl AEPIKaBH.

T'010BHOIO METOI0 pOOOTH € po3pobieHHs Web-caifTy uTst MOIupeHHs
mpaBaAuBoOi iH(opMarii momo BTpAT POCIMCHKOI apMmil mmij 4yac BiHM Ha
teputopii Ykpainu. s TOCATHEHHS MOCTaBJICHOI METH OynM BU3HA4YEHI
Taki 3aj7adi: aHajli3 BUMOI JO CaiiTy, aHaji3 MPOrpaMHUX 3aco0iB s
pO3pOOKHM cailiTy, aHami3 ICHYIOYHX I1HCTPYMEHTIB JUIsi CTBOPEHHS
IHTEpaKTUBHOI KapTH, TMPOEKTYBAaHHS apXiTEeKTypH calTy, po3poOka
CTPYKTYpH 0a3u maHUX, peaji3alliss OCHOBHUX (DYHKIIIH cailTy, BHYTpIIITHE
Ta 30BHIIIHE TECTYBaHHS CalTy.

VY pesymbTari MpoeKTyBaHHsS OyB CTBOpeHMI Web-caiiT mis myO6mikarii
Mepia-paiiiB 3HMUIIEHOI BOpPOXKOi TexHIKM. Temep KOoXeH TIpOMalsHUH
KpaiHU-OKyIaHTa Ma€ 3MOTY Ji3HATHUCS MpaBAy MPO BTPATH iX KpaiHU Ha
BiliHI. Pe3ynbraTi po3MillIeHHs] IPOCKTY Ha cepBepi Ta PO3IOBCIOKEHHS
iHpopmauii y BIIBHHH IOCTYH MEpEXel IHTEpHET MiATBEpAMIIM, IO
OUIBIIICTD POCISIH HE MaJIM 3MOT'Y OTPUMATH AOCTOBIpHY iH(OpPMAIIiIO.
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Web application for automated selection
of heating and water purification systems

Anastasiia Aleksenko, Student of IT-81;
Viktoriia Antypenko, Associate Professor

Department “Information Technology”
Sumy State University, Sumy, Ukraine

Day by day, the use of web-applications is becoming more common in
various areas of human activity. Business and commercial enterprises are
no exception. Today, one of the key issues is to reduce the time for the
processes implementation in the field of service provision without losing its
guality. This is becoming possible due to the introduction of modern
information technologies (IT) in the enterprises’ work. IT allow the
increasing of business productivity and have a direct impact on
competitiveness, as now the problems of companies’ customers must be
solved quickly and efficiently. Therefore, the automation of work processes
in the organization will help any enterprise to stand out among other ones
on the market. In its turn, this will attract the attention of new customers
and increase turnover. Automated processes do not require control at every
stage and do not take as much time as their execution by humans.
Nowadays, in the business that provides services and goods, the task of
choosing the equipment according to certain criteria is widespread. Modern
tools of IT can solve the problem of automation the product selection. The
best solution for this is to create a web application. The last is easy to use
and accessible from anywhere with an Internet connection. Thus, this work
purpose is to reduce the time for goods selection using the developed web-
application and to automate this process. Presented software is designed to
support the work of a commercial enterprise based on the sale and selection
of water purification and heating systems. HTML, CSS, JavaScript, PHP
technologies, as well as the Bootstrap 4 framework and the PHPWord
library have been selected to implement the project product. The chosen
hosting is ukraine.com.ua because it has the best ratio between the price
and quality of technical support among others. The result of this work is a
developed web-application for automated selection of water purification
and heating systems. It forms a commercial offer of chosen products. The
web-application is accessible from any device and popular browser and
allows users to select the system and provide the customer with a ready-
made solution quickly and easily.
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Web-nonarok 1151 opramizauii 3axucrty JiabopaTopHux pooir i3
auconiiiag «Texnoomorii 3axuery iHgopmanii»

Brnaagucnas ['puiienko, cmydenm ep. 1T-82; Biktopist AHTHIIEHKO, doyeHm

Kadenpa IT, Cymchkuii nepxasuuii yHiBepcureT, M. Cymu, Ykpaina

Indopmariitai Texuosmorii (IT) — HEOOXiAHICTH CHOTOACHHS, IO POOUTH
CYCIIIIBCTBO PO3YMHHMM Ta IMIBHAKO-3JaNTOBAHUM JI0 CYYacHHX 3MiH.
Hogitni IT pi3ko BBipBamuch a0 ycix cdep Hamoro *uTTsi. Bonu cramu
TaKOIO X 3BUYAMHOIO PiUdr0, sIK TeJle(OHHUN 3B 30K UM ITOAOPOKYBAHHS
mitakoMm. JlroAcTBy, y mepury depry, HOTpiOHO YCBIZOMHTH Oe3MexHi
MOJKJIMBOCTI, IPUBHECEHI HOBUMH TEXHOJIOTiSIMH Ta HABYUTHCS TPaMOTHO
1X 3aCTOCOBYBATH.

I3 poseutkom IT 3pocrae iX pomp Ta BHUKOPUCTAaHHA B OCBITI.
3anpoBa/KYIOTBCSl  €NEKTPOHHI JKypHaJIM W IIOJCHHWUKH, CTaloTh
JOCTYIHHMH BiAKPUTI OHJIAHH-KYpCH, YCTAQHOBJICHHS 1HTEPaKTHBHOTO
CHNKYBaHHSA MK y4HEM Ta BUHTeneM (mauctaHiiitHa ¢opma) Tormo. s
Cy4aCHHX CTY/ICHTIB Ta BHKIIAJadiB I BCE BXKE € HEBi €MHOIO YaCTHHOIO
HaBYaHHS.

[ling gac ocBITHROTO TIpoOIlECy, 37M00yBadaM 3HAHP MOTPIOHO MOCTIHHO
BUKOHYBATH Pi3HI NpakTH4Hi Ta maboparopHi podotu. s onrumizarii i
MPUCKOPEHHSI TPOIIECY IX MepeBipKH, OCBITHS JisSUIBHICTH Ma€ MoTpedy B
CTBOPEHHI CHEeIiabHOTO JIOJATKy, BHKOPHCTaHHS SIKOTO 3a0e3medyBaio
aBTOMAaTH30BaHO ¥ Maibke 0e3 py4YHOro BTpYYaHHs OLIHIOBATH POOOTH
CTY/ICHTIB.

Jnst Takoi oprasizallii mepeBipky piBHS 3HAHb CTYJNICHTIB 3 TPEAMETY
«Texnonorii 3axucty iHpOpMaIii» OyI0 BUPIIIEHO CTBOPUTH Web-10JaTOK
«Stutesty. Bin miaTpuMye Taki 0OCHOBHI (yHKLII:

® peecTpallis CTyJIEHTIB MO TpyIax 3315l 3py4YHOr0 COPTYBaHHS;

® HaJaHHS JOCTYIY JI0 3aXHCTy Ti€l 4M iHIIOI JlabopaTopHOI POOOTH
BUKJIQJIa4eM;

® TIOpIBHSHHS BIAMOBIAI CTyJeHTa Ta MpaBWIBHOI BigmoBimi 3 0asu

JaHUX;

e (GopMyBaHHS CHHCKY CTYICHTIB 3 OLIIHKaMH, JaTOI Ta TPUBAIICTIO

BUKOHAHHS 3aBIaHHA.

[Micnsa posnoniny mpaB AOCTYIY MiXK KOPHUCTYBadaMH, KOXKEH OTPHUMYE
HEOOXIiZIHI IHCTPYMEHTH JUIi pPOOOTH 3  BUAMOBIMHOK  YacTHHOIO
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po3pobimoBaHOTO Web-1oqaTky. Takux KITI€HTIB IaHOTO MPOrpaMHOrO
OPOAYKTY € JAekineka. Hampuknaza, BigBimyBau, SKuii Mae mpaBa
aJMiHiCTpaTopa, MOXXE peAaryBaTH 3aBIaHHS 3aXHUCTy JabOpaTOpPHOI
poboTH, MoJaBaTH HOBI HAa3BH IPYIl CTYJEHTIB Ta CIIMCOK KOPHUCTYBAdiB, 1€
MOXHA TIEperisiaTd Ta pefaryBaTH iX mapameTpu. Buxiamady HasiBHE
BiOOpakeHHsI pe3yibTaTiB MEpeBipKU poOIT ycix 3m00yBadiB 3HAHB Ta
MOJKJIMBICTh KEpyBaTH AOCTYIIOM CTyIeHTa o0 3axucty. CTyleHT, micis
aBTOpH3aIlii, 00Mpae AOCTYITHUHN oMy BHI pOOOTH a00 MOXKE MEPETIISTHYTH
BJIACHI OL[IHKH 3 B)K€ BUKOHAHWUX HUM 3aXHCTIB poOiT. [IporoTun Burmsgy
JaHOTO Web-I01aTKy 3 BiNOBIZHUM HaOOpoM (GYHKLIH sl pi3HUX THIIIB
KOPHCTYBadiB 300pakKeHO Ha PUCYHKY 1.

StudQA

Torin

Mapone

3apaccToymanica

Stud@A =| [ Studh = | Studoh

Na6opaTopHa poBora Ne1

Pepaxrop saagans Cnucax cryaeia TexcT 33BAaHHA
Lenasanka rpyn Kepysanna aocTynom

Chacok kopwcTyEaNiE

MepegipnTn

Pucynoxk 1 — IIpoToTun po3po0/i0BaHOr0 web-101aTKy

JocniguBmmm npeaMeTHy 00acTh, 0yII0 3p00JIeHO BUCHOBOK, 1110 TaHUH
web-101aToK € JOIITbHOI Ta aKTYaIbHOK PO3POOKOIO ISl BAKOPUCTAHHS
HOro B YMOBax Cy4aCHOTO OCBITHBOTO Iporiecy. BiH € iHCTpyMeHTOM Juist
aBTOMAaTH30BaHOI IEPEBIPKU PiBHS MiATOTOBKH 3/100yBaviB 3HAHB i3 MEBHOT
JMCIUIUTIHK. MOro KOpHMCHICTH Ta 3pYydHICTH NPHCKOPHTH MPOLEC
OIIIHIOBaHHSI Ta 3HAYHO MOJICTIINTL POOOTY BUKJIaAaya.
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Web application to support the activities
of the head of the designing organization in KZAPR

Kateryna Medvedeva, Student of IT-82;
Viktoriia Antypenko, Associate Professor

Department “Information Technology”
Sumy State University, Sumy, Ukraine

Nowadays the use of modern information technologies (IT) allows to
automate the process of tasks designing in order to speed up and facilitate
control over the implementation of planned work. Today it really is a
topical issue considering a modern situation in the world.

Planning is essential for business leaders and managers of enterprises,
who are obliged to organize carrying out the manufacturing tasks by their
subordinates in both predictable and extreme conditions, such as pandemics
or hostilities and so on. During this type of activity, it is difficult to monitor
the task’s progress because the employee is absent at the office.
Implementing communication through social networks is also not a
complete solution because they do not provide all the necessary functions
of messages, structuring tasks etc.. It is more convenient for the manager to
check the performance of work using a specially created web-application
than to contact each team member about his or her achievements and
results several times a day.

Planning of manufacturing processes, control over the tasks
implementation, reviewing development statistics, signing contracts are
functions which must be implemented for successful collective action. The
most excellent effect is achieved on a single information basis using unified
processing of all tasks through the tools complex of automation the
designing works — KZAPR.

The integration of this information technology is performed using
components such as HTML5 for markup, Express, which is a web
applications framework for Node.js, for the server part, JavaScript React
library for the client part, SASS metalanguage for style description, and
GitHub version control system.

The result of current research is a web application to support the
activities of the head of the designing organization in KZAPR. Its use
significantly speeds up and automates the management process of the
machine-building company.
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Web application to support the activities
of the project manager in KZAPR

Dmytro Raiko, Student of IT-82; Viktoriia Antypenko, Associate Professor

Department “Information Technology”
Sumy State University, Sumy, Ukraine

Today world defines information technologies (IT) as a modern engine
of the development of any industry. It is actually so considering temps of
current progress, especially in the machine-building field.

Use of IT allows to accelerate and automate any development. Recently,
the direction of time management has become especially popular. More and
more people support the division of manufacturing and personal time into
parts to implement separate tasks with specific deadlines. In its turn, this
increases the productivity of everyone who adheres to his or her schedule.

Modern organizations also need to use a similar process. They will get
an obvious profit from this. It’s necessary to automate project development
processes. Due to the pandemic and hostilities, most companies are forced
to move to remote work. Therefore, now there is a need to create a software
product that will help organize and ensure the process of performing tasks
by employees who are physically absent at the company’s workplace.

It is much easier for the project manager to manage the team, assign
tasks, track their performance, and simply maintain communication with
employees using a web-oriented software application. It must meet all
functional requirements for the automated designing of works. And
machine-building enterprises are no exception. Thus, research and
development of information technologies to support the project manager’s
activities through the tools complex of automation the designing works
(KZAPR) are topical.

The current task embodies automated mechanisms for assigning and
receiving tasks, timely notification of deadlines, control of the activities of
the entire organization as well as the accumulation of knowledge about the
manufacturing competencies of staff etc.

The result of this work is a web application to support the activities of
the project manager in KZAPR, which provides automated forecasting,
organization of planning, distribution, and control of designing work at the
enterprise of machine-building profile.
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Virtualization of computer network for modernization
and optimization the work of the LAN within IT department

Danylo Shevchenko, Student of IT-81;
Viktoriia Antypenko, Associate Professor

Department “Information Technology”
Sumy State University, Sumy, Ukraine

There is a high increase in using the cloud services during the last years.
Nowadays, their popularity is growing among various organizations due to
guarantine restrictions, hostilities etc. Cloud technology (CT) is a model of
access to dedicated resources via the Internet. Their concept allows to
implement remote access for users to computing resources, utilities and
numerous other services.

The main condition for the CT functioning is the connection to the
World Wide Web. Cloud computing technologies are evolving rapidly and
have significant potential. Modern products for development and operation
may require large productivity of hardware resources. Thus, the demand for
equipment upgrades is relevant. Cloud technologies can solve this problem
of excessive exactingness on utilities for end-user equipment.

Of course, it is possible to implement distant work for the staff using a
local server by installing the software applications and performing a
terminal connection. However, this requires significant resources, both
financial and human. Cloud providers allow to organize remote work
relatively quickly. Virtual servers do not require physical maintenance, the
purchase of uninterruptible power supplies as well as they simplify both
backup and recovery after possible failures, solving the issue of increasing
the productivity of hardware resources.

There are many options for organizing a network infrastructure in the
cloud. Of course, it is needed to start from the tasks type, but the main one
usually is a terminal connection to a remote desktop in order to access the
necessary software applications and utilities. Certainly, on the basis of this
server it is possible to implement other services like file, mail, print servers
etc. This technology allows more flexible system management and
increases user and data security.

Cloud providers have many different offers for various needs. For
instance, it is realizable to select a dedicated server and use virtualization
technology to configure it along with a virtual network infrastructure. Or
apply one of the already-made solutions that the providers have. Then the

84



IMA :: 2022 CEKIIA 2: Inpopmayitini mexnonoeii npockmyeanms

company providing the service will be responsible for the entire
implementation.

A potent advantage of using cloud technology is that it does not have
high requirements for the device to which the client should be connected.
Figure 1 demonstrates the cloud network connection model.

Figure 1 — Cloud network connection model

The field of education is not the exception. Cloud services can be used
to organize the learning process. Therefore, the purpose of this study is to
optimize the work of the local area network within the IT department
through its virtualization.

Upgrading can be done by adding a server, implementing it by the cloud
technology service . It has been decided to use the Microsoft platform that
is called Azure. This may be a solution for a full-fledged server with the
operating system Win Server, creating remote access by using RDS
services. Or using the service of virtual desktops and utilities and services
Azure VDI is also an option. The last one is a fairly new technology.
Developing it, Microsoft changed the principle of creating user sessions
and the principles of permanent licensing. They were replaced by a
temporary subscription. However, this technology is less common and
more expensive.

Hence, the authors have made a decision to create a server on a
dedicated virtual machine. Most importantly, it will increase the security of
data and users as well as organize remote access to software applications
and dedicated directories.

As a result, a cloud service that provides optimization of the local area
network of the IT department has been got, virtualizing it. It allows to make
a remote connection with access to software utilities and data. In case of
users, they get a permanent virtual workplace, but the administrator obtains
a flexible and efficient tool for managing the system.
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IrpoBuii KBeCT-101aTOK 3 MiATPUMKOIO MepeKeBoi B3aeMoii rpaBuiB
Ipuna Kapagaii, cmyoenm ep. IT.m-01; Ipuna bapanosa, doyernm
Kadenpa IT, Cymchkuii nepxasuuii yHiBepcureT, M. Cymu, Ykpaina

be3 koM’ toTepHUX irop Ta IHTEPHET-CIIIKYBaHHS HEMOXIINBO YSBUTH
tenepimHe xXUTTA. Chepa KOMITIOTEPHHX irop 3aBkIu Oyia HalOLIbII
HIBUIKOIO y TUIaHI PO3BUTKY Ta MOMYJSIpH3allii, 32 PaxyHOK 4Oro HElo
3amikaBWIOCh Oarato momei. Ilpm ormsai puHKY cydacHUX irop Oyio
BUSBIICHO, 10 MakcuMyMm 10% 3 HMX € KOPUCHUMH JJis PO3BUTKY, a BCi
IHII 3a3BMYail CIIOHYKAIOTh JIO HACWIUIS Ta >KOPCTOKOCTi. Came ToMy
BUPIIIEHO CTBOPUTH IrPOBHU MONATOK, IO OyAe HEe MPOCTO 3BHYANHOIO
IpOI0, Ha SKy BHTpadaeThCcsd Kylla 4acy, aje i KBeCToM, KOTpuil Oyme
JiHcHO 1ikaBuM. B momaTky peaii3oBaHi PEeKUMHU OJMHOYHOI TpU Ta
MepesKeBOi, IO JO3BOJIHUTH IPATH OJHOYACHO 3 JApY3sIMHU. J[0IaTOK MiCTHTh
3arajiku Ta IfikaBy icTopuuHy iH(poOpMamiro. [1lo6 BignmoBicTn Ha mMUTaHHS
KBECTY, AUTUHI MOTPIOHO CKOPUCTATHUCS TMOIIYKOM HOTpiOHOT iH(opMarii,
o € Ay)Xe KOPHCHOI HaBW4Kolo. CTpyKTypa, piBHI, JIOTiKa irpoBOTO
JOJTATKy, B3a€MOJIS TpaBIl Ta OTOYEHHs peanizoBaHo B pymri Unreal
Engine. Mopenb 3aMKy, OTOUYyIOUE CEPEIOBHUIIE, POCIMHHICTD, MEPCOHAXKI
IpaBIliB, JONOMIDKHI €JIEMEHTH KBECTy Ta IHIN HeoOXimui 3d-momeni
ctBopeHi B Autodesk 3ds Max. Jlns HamaHHA pealicTUYHOCTI Ta
HeoOXimHO1 aTMmocdepu rpu HajmamrToBaHi MOTpiOHI TekcTypu B Adobe
Photoshop. oaaTkoBi nmepcoHaxi KBeCTy CTBOPEHI 3a IOTIOMOT'OI0 JIOJIATKY
Fuse. IrpoBuit monaTok mictuth 1Ba piBHI. ['paBers MaHIpye TiA3EMEIDISIM
Ta TPUMIMIEHHAMH 3aMKy, 3HAaXOAWTh 3a JONOMOTOI0 IiJKAa30K Ta
BUKOHAHUX KBECT-3aBJiaHb CyBoi. KOXHUH CyBiil MiCTHTh OfHY HUDPY IS
BIJKpHBaHHS KOJOBOTO 3aMKa y (iHami rpu.Po3pobneHnii momaTok mae
MOJXKJIUBICTh HAJIAIITYBaHHA Tpadiku, M0 € JOBOJI BAXKIMBUM acIEKTOM
irop, ajpke He KOXKeH MEePCOHaIbHUN KOMIT FOTEp B 3M031 00po0IItoBaTH rpy
Ny’e BHCOKOi sikocTi. Takok HasBHA MOJIMBICTh 30€pEKEHHS TPOrPeCy
Ha Oyap-sikii Touni rpu. PeanizoBaHo JBa peXUMHU Ipy: OAMHOYHHHA, KOJIH
rpaBelb IPOXOIUTh KBECT CAMOCTIIHO, Ta MYJIFTHUILICEPHUHN, TAaHUN PEXUM
JIO3BOJISIE MIJIKIIOYATHCS Pa3oM 3 JIpPy3ssMH 10 6 0ci0 Ta MPOXOIUTH
3aBJIaHHs CITUTBHO, ITYKATH BIIMOBIJII HA 3alMTaHHS pa3oM. B ocTraHHbOMY
BUNAJIKy OJUH i3 TPaBLiB CTBOPIOE CEPBEP, IO SKOr0 MiAKIIOYAIOTHCS 1HIII
rpaBIii.
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IrpoBuii kBecT-101aTOK AJs1 podopieHTaIiiiHOI podoTH
kadeapu iHpopmManiiiHUX TeXHOIOTii

Jinisg Tumodiiea, cmyoenm ep. IT.m-01; Ipuna bapanosa, doyenm

Kadenpa IT, Cymcrkuii nep>xaBauii yHiBepcureT, M. Cymu, Ykpaina

Y Ham yac ocBiTa ONU3BKO MOB’s3aHAa 3 BUKOPUCTAHHIM CYYaCHHUX
IHTepaKTUBHUX TEXHOJOTIN IS TMoAadi Ta 3aKpilUIeHHS Marepialy, TOX
BipTyaJbHa peaqbHICTh CTa€ HOBUM MPOCTOPOM JUIS  HAaBYaHHS.
BipryansHuii mpocTip € THM MiclieM, J¢ MOXKHA TPE3eHTYBaTH IPOEKT,
LIKaBO MoJaTH iH(QOpPMAIlit0, HAIaTH Bi3yaJbHUI MPUKIIA AKOICh 3a1a4i.
MeTta naHOTO HPOEKTY TOJSArae y po3pooOili irpOBOro KBECT-JAOAATKY IS
npodopienTamiitaoi podotn kadenpu IT, skuii B irpoBiit hopmi 103BOIISIE
3allikaBUTH MaiOyTHIX aOiTypieHTiB, HagaTu Oinbiue iHdopmamii mpo
Kadenpy Ta CIerialbHICTh.

B po0oTi BUKOHaHO PO3POOKY TPUBUMIPHHUX MOJIENICH HEOOXITHUX 00’ €KTIB
W 0e3MocepelHbO IrpOBE MPUMIIICHHS, MPOBEACHO HAJIANITYBaHHS
MaTepiajiB I HUX Ta Bi3yali3alliio Mojene.

CrBopeni 3D mopeni immoproBani 1o irpooro pymis Unreal Engine 4, B
SIKOMY PpPO3pO0JIEHO 3aBIaHHA KBECTY, JIOTIKY il B [IONATKy, IW3aliH
CTapTOBOi CTOPIHKH, IrpOBY JIOKAIlil0 Ta MOXIMUBOCTI B3a€EMOJIi
KOPHUCTYyBada 3 00’ €KTaMH KBECT-I0aTKY.

Honmatok B irpoBiii (opmi IomoMoXKe TMEPEeBIpUTH BIACHI 3HaHHA. BiH
JIO3BOJISIE KOPUCTYBauy 3rajlaTH JIesKi MUTaHHS IIKIIBHOTO Kypcy 3
iH(OpPMATHKU Ta NMUIIXOM BHOOpPY NPaBHIBHUX BIANOBiAEH BiAKpHE IMasdm,
0 CKJIAJEThCs, KOMW BIAIMOBIAI Ha BCi MHUTaHHS OYyIyTh NPABHIILHHMH.
Le#t masm micTuth 1H¢)opMauuo npo kadeapy Ta crneuianbHicTh. Jlis
JOTIOMOTH B irpoBii Jokamii mnependaveHi IiaKa3KH, SKi JO3BOJATH
IIBH/IIIE BUKOHATH KBecT. [lepeMillieHHs1 KOpUCTyBaya BCEpeInHI JIOKaIlii
BiI0OYBa€THCH 3a IOMOMOTO0 KiaBiaTypH. llepeadadeHo BiJiCiiIKOByBaHHS
porpecy KOpUCTyBaua Iiciis KOKHOTO MpoiiieHoro eramy keecty. Koxna
YacTUHA a3y BIJIKPUBAETHCS TPABIIO TIABKH MCHS TPOXOKEHHS
BIJIMTOBITHOTO €TaIy KBECTy.

CTBOpeHUH IHTEPAKTUBHHUN KBECT-JIOJIATOK MOYKHA BHKOPHUCTOBYBATH JUIS
MPOBEJICHHSI PEKJIAMU OCBITHBOI MpOrpamu, MpogopieHTamiiHoi podoTH 3
MaiiOyTHiMH abiTypieHTamu Ta iX OaTbKaMu Ta SK CIOCIO momynspusanii
Kadenpu.
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Po3poOka mizHaBaIbHOI0 irpoBOro 10AaTKy
JJIs1 IiTeill TOMKILHOTO BiKy

Cepriit Auenko, cmydenm ep. IT-82; Onbra boiiko, cmapuiutl suxiaday
Kadenpa IT, Cymcrkuii nepxasuuii yHiBepcureT, M. Cymu, Ykpaina

VY croniTTs iHQOpMAIIfHUX TEXHOIOTiH MPOLEC BUXOBAHHS 1 PO3BUTKY
OUTUHU TICHO TIOB’A3aHUI 3 BHUKOPUCTAHHSIM KOMII IOTEPHUX 1rop.
HesBaxarounm Ha IIUPOKI ae0aTH CTOCOBHO HETATUBHOTO  BIUTHBY
KOMITIOTEPHUX IrOp Ha PO3BUTOK JUTHHA, BOHM MalTh 1 JOBEICHI
MO3UTHBHI BIUTUBH [1].

l'onoBHOIO 3amadero € migidpaTH XOpOIIy TPy Uil po3BUTKY. Tomy B
po0OTiI TOCTaBIEHO 3a METy pPO3POOWTH IMi3HABAIBHUMI ITPOBHH T0JAaTOK
JUISL JIITEH MOIIKUILHOTO BiKYy. ['OJIOBHUM NpU3HAYCHHSIM JIOJIATKY € 4Yepes
npouec I'pH YTOYHWUTH 1 HOTIMOWTH 3HAHHSA Ta YSBICHHS IWTHHU IIPO
HaBKOJIMILHIH CBIT.

[lin wac BuKOHaHHA pOOOTH OYyJIO MPOBEACHO aHaji3 MPeIMETHOL
001aCTi Ta BCTAHOBJICHO HACTYITHI POOJIEMHI CUTYaIIii:

1. IcHye BenmKka pIi3HHIL B PO3BUTKY [ITEH 3aJIeKHO BiJ BiKYy, MIO
BUKIJIMKAE PI3HMIIIO Y CKIIAIHOCTI irop.

2. Jlesixi it mOTpeOYIOTh 1HCTPYKIIT (Bi3yallbHUX, TEKCTOBUX), 1HII —
Hi.

3. IlizHaBanbHI JOJATKM TIOBMHHI OyTH TpWU3HAYEeHI I PO3BUTKY
KOHKpeTHOT HaBHYKH. Hampukmayn, BuBUeHHS JiTep, nudp ado pO3BUTKY
po0oUoi mam’sTi.

4. [lepeBarkHa OLTBIIICTh HASBHUX JIOJATKIB HE MICTITh YKpaiHCHKOI
MOBH.

5. Tak sk npibHa MOTOpHKa y MaJCHBKHX JIITEH HE JOCUTh PO3BHHEHA,
TO HEOOXiTHO MPOBOJUTH TECTYBAaHHS 3PYYHOCTI BHKOPUCTAHHS Ha BCIX
eTanax po3poOKH JOAATKY.

ToMy mopmanbmia po3poOKa J0JaTKy Ma€ BUPINIYBATH 3a3HAYeHI
npobnaemu. OkxpiM TOro, Oyno o0OpaHO HACTYNHI IHCTPYMEHTH IS
nportoTunyBanHs: Marvel 1 Pixate, ski 103BOJSATH MpPOTECTYBAaTH Taki
CKJIaJIHI 3aBJIaHHS, SIK CBalT i MacITa0yBaHHsI, 0€3 HAIIMCAHHS KOJLY.

5. C. Jagusip C., Jowxinone suxosanns 10, 4-6 (2020).
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MomniTopuHr ncuxodiziosoriyHoro crany
onepaTopiB aBTOMATH30BAHUX CHCTEM

Ceitnana Bakan, acnipanm
Kadenpa IT, Cymchkuii nepxasuuii yHiBepcureT, M. Cymu, Ykpaina

CyuacHuil BUpOOHMYHI MpOLEC HA MiATNPHEMCTBAX CTAE MaKCUMAaJbHO
aBTOMaTH30BaHUM. lle migBHIIy€e TPOXYKTHBHICTH 1 SIKICTh, 3HIKYIOUH
piBEHB JIFOJICHKOTO BTpy4aHHS. [lapanensHo 3 CHpOIIEHHAM 3 SBISETHCS I
YCKIIaTHEHHs, a/pKe MAlIMHH CTAaloTh OUIBII CKJIAQJIHUMH, HAIPUKIAI,
MOXXYTh MICTUTH O€3J1i4 KOMIUICKCIB. PU3MK BHHUKHEHHS MOIIKO/KEHb
3pocTae Ta MOXKe MPHU3BECTH O KPUTHIHHUX HACHiAKiB. OJHUM i3 YMHHUKIB
€ HeIOoCTaTHA 1H(QOPMOBAHICTh OMEpPaTOpiB 3 EpProHOMIYHUMH Ta
KOTHITUBHMMH aCIIEKTaMH JIIOAMHO-MAIIMHHOT B3a€MO/I1.

OcobnuBa yBara BiJIBOAUTHCS JIOCHIDKCHHIO ICHUXO()i31010IT4HOTO
CTaHy omneparopiB Ha ix poboumx w™icusax. JIroackka mpame3naTHICTh
3HIKYETHCS BiJl YOTHPHOX OCHOBHHUX YHHHHKIB HETATHBHOTO CAMOIIOTYTTSI:
BTOMa, 3HW)KEHHS CBiJIOMOTO KOHTPOIIO (MOHOTOHIfI), CTpEC 1 NCUXidHEe
nepeHacuyeHHs. ONTHMaIbHUM METOJOM BU3HAYEHHS ITOTOYHOTO CTaHy
orepaTopiB € MeToJ AMHAMiuHOi (HaOyToi) OGiomeTpii, Skui o0y IOBaHHIHA
Ha MiJICBIIOMHX pyXax MpH OyAb-sKil IisTbHOCTI.

PeanizoBaHo iH(popMaIliiiHy TEXHOJIOTIIO, KA BUKOPUCTOBYE HAHOUIBIIT
MIPUPOTHUHN O1OMETPHYHHI METO/I — 00poOKa TaHUX 3 PUCTPOIO BBEIEHHS
iHdopMarIlii, a caMe BHKOPHCTAHHS aHAII3y KJIaBIaTYpHOI'O IMOYEPKY JUIs
MOHITOPUHTY TCHXO0(i310JIOTIYHOTO CTaHy JIOAWHU-omeparopa. Jlis
ONTUMABHOT pOOOTH TIporpaMu OOpaHO MATEeMAaTUYHHN amapaT oOpoOKH
BXITHMX 1 BHUXIIHUX JaHUX INOTYYHUMH HEHPOHHHUMH MeEpEeKaMH.
Po3pobieHo aBa anropuTMH: OTPUMAHHS BXIMHUX JaHUX 1 MPUAHATTS
pilneHp Ans HamaHHS iHQOpMamii MpPo MOTOYHHWI CTaH i TOTOBHICTH JIO
MoJaNIbIIo] poOOTH SIK KOPHCTYBady, TaK i agminictpaTopy. [lependaueno
B3aEMOJIII0 apXiTEKTypy HEHPOHHOI Mepexi (TPUIIApOBOTO MepCcenTpoHa
PozenbOmata 3 Mexanismom WTA («Ilepemokenb 3abupae Bce»)) Ta
anroputMy KoxoHeHa i HaBUaHHS JaHUX, SKI Hagidmomm, Ui
BUKJTFOUEHHSI CUTYAIIH 3 IIyMOBHMH BHITaJ[aMHU.

[ndopmariiina cucremMa Mpaiioe aBTOMAaTHYHO 3 TOYAaTKOM POOOTH
MNPUCTPOI0 Ta BHUKJIMKAETHCS OINEPALiiHOI0 CHCTEMOIO B BCTAHOBJICHI
YacoBi MPOMIKKH, YacTOTy IOSIBU Ha €KpaHi DPErysioe aaMiHiCTpaTop.
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Sxmo omepaTop BHeceHHH B 0a3y, TO Ma€ 3MOTY MPONUTH HAaBUYAHHS
HEHpPOHHOI Mepexi 3a JOMOMOTOI BBEJCHHS KOHTPOJBHOTO CJIOBA, SIKE
3’SBIs€TbCT ~ Ha  ekpani. JliomuHa ~ He  3MOXe  IepeBipUTH
rcuxo(i3ioNoriuHuil cTaH, SKIIO, MOo-Tiepiie, He BBIUILIIA B CHCTEMY; TO-
IpyTe, He BBesla MOTPiOHY KiMBKICTh pa3iB (min=50) KOHTPOJIBHUX CIIiB, 5Ki
OynyTb HaBYaJbHUMH AaHUMH JUIsI CTBOPEHHS €TAJIOHHOTO 3HAYCHHS.
[lepenbaueHo MOKPOKOBI IHCTPYKIIT POOOTH 3 CUCTEMOFO: IOTIOMIXHI BiKHA
abo momatkoBi (popmu moBimomieHb. Moaens iHdopMaIliifHOl TeXHOIOTil
(puc. 1) moOymoBana Tak, IO B pe3yJdbTaTi MEPEBIpKH oOmepaTop i
aJMIiHICTpaTop OTPUMYIOTH JaHi NPO TOTOYHMH CTaH 1 mopanmy Uis
MOJIIIIIEHHS ~ MICUX0(i3ioNoriyHoro  craHy. BusHaueHuWii  pesynbrar
Bi/IMIOBiTae OAHIH 3 OCHOBHUX cTamidi (3a xpuBoto E.Kpenemina)
Mpare31aTHOCTI MPaIliBHUKIB MIPOTATOM pOOOYOTo JIHS.

— = 3

11 4

ONTHMANBHE KOMNEHCaUIA

12

KomnencyansHa sToma

Nosxa sigmosa i pobom

MATLAB

Pucynok 1 — Monens pobotu iHpopMartiiitHoi cucreMu

ExcnepumeHTanbHi  AOCHIIKEHHS MOHITOPUHTY HCHXO(Qi310JI0T14HOTO
CTaHy OIEpPaTOpiB aBTOMATH30BAaHMX cUCTeM jana 86% cepemaHbOro
3HaueHHs TouyHOcTi. OTXe, cucreMa CTBOPEHAa Ha OCHOBI METOIY
OUHaMi4HOI OloMeTpii Ta IITYYHUX HEHPOHHHX MEPEX, ONTUMI3ye PoOOTY
orepaTopiB 0e3 MKOAH IX 3A0POB’I0 Ta 0e3 HEeCIOAIBaHUX BUXOIB 13 Jaay
ABTOMATHU30BAHUX CUCTEM.
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Web-nonaTok miaTpuMKH npoaaxis GpeH10BOro B3yTTs
Cepriii KoBTyH, cmyodenm ep. IT-81; Citnana Bamenko, doyenm
Kadenpa IT, Cymchkuii nepxasuuii yHiBepcureT, M. Cymu, Ykpaina

Kymprypa OpeHmoBOro ImiMiTOBAaHOTO B3yTTSA BXKE€ [IOCHTH NaBHO €
OJHHM 13 CYy4aCHUX LUIAXIiB 10 caMOBHpakeHHs JtoauHU. CTpiMKUH picT
KUTBKOCTI OHJIalH-MarasuHiB 1 CalTiB ayKIIOHHOTO THITy HaJaB TaKUM
JOJSIM HOBI METOJHW TIONIYKY Ta MPUAOAHHS piakicHuUX map B3yTTs. [IpoTe
KIIIEHTH TaKUX TOPTiBEIbHUX MAaiJIaHUYMKiB XO4yTh OyTH BIEBHEHUMH Y
SIKOCT1 Ta OPUTTHAJIBHOCTI TOBApY, IO BOHU KYIYIOTh, & TAKOXK y Oe3meli ix
KOIITIB Ha BECh IEPioJ| MPOBEICHHS YTOIW, a/UKE MaHHW TOBAp KOIITYE
qHUMalo.

CTBOpeHHs1  cremianizoBaHoro Web-7ofaTKy HaJa€  MOXKIMBICTh
ICHyBaHHS MarasuHy OpEHZOBOTO B3yTTS Y OHJAWH-TIPOCTOpI Ta
3aJIOBOJIBHSE TOTpeOHM ofpa3y MEKUTbKOX TPYyN KIIEHTIB — THX, XTO
3apo0Jisie Ha Tepenpojaxi Ta (GopMye MPOIO3UIiI0; JIFOJCH, AKI MarTh
OaxaHHS TOMOBHHUTH BJIACHY KOJICKI[II0 Ta (DOPMYIOTH MOMHUT, a TaKOX
CHEIalliCTIB  TOProBOTO MaWJaH4YUKy, SIKi 3MIACHIOIOTH JI€TallbHY
MEPEBIPKY TOBapy Ta TapaHTYIOTh WOTO OPUTIHAILHICTH Ta YHIKAJIbHICTb.
Came Tomy crBOpeHHs Web-momatky s miATpUMKH  TIpOIaKiB
OpEHIOBOrO B3YTTS € AaKTyaJbHUM pIMIEHHSAM chorojieHHs. OcHOBHa
HAaIpaBJIeHICTh PO3POOKH — CTBOPEHHS 3PyYHOTO, IHTYITHBHO , O€311€YHOTO
Ta KOHKYPEHTOCIPOMOKHOTO WeD-moaaTky st MATPHUMKH TisUTEHOCTI
MarasuHy B3yTTsl.

VY sxocti CYBJl Oyno ob6pano MySQL, ska Mae IOCHTH ILIMPOKHH
BOYJIOBaHMI IHCTPYMEHTapii, a TaKOX BEJIUKY KUIBKICTh JIOTIOMIKHHX
JIOJIATKIB, 1110 CIIPOIIYIOTh IPOIIeC POOOTH 3 0a3010 JaHUX.

JInst BU3HAYGHHS CTPYKTYpPH EIEKTPOHHHX CTOPIHOK JoJaTtky Oysna
BUKOpPHUCTaHa MOBa rineprekctoBoi po3mitkun HTML. [uzaiin inTepdeiicy
OyJ10 BUKOHAHO 3 BUKOPUCTAHHIM KackaaHux Ta0auip ctuai CSS. Takox
npu po3poOui Oyno BukopuctaHo JavaScript mis Baminmamii JaHMX Ha
CTOPOHI KJIiEHTa Ta BUKOHAHHS 1HIIUX 3aBAaHb.

Po3pobiienuii mporpaHuii MPOAYKT HAJA€ KOPUCTYBAUYEBI MOIKIIMBOCTI
MpoBeeHHsT 0e3MeYHoi Yrogw 1O KYHIBJII-POJAXy JIIMITOBaHOTO
OpEeHIOBOTO B3YTTS 3 FapaHTisIMU OPHUTiHAJIBHOCTI MPOAYKILIl MarasuHy Ta
Oe3nexu IS KOIITIB MoKyt Bei mocrapieHi 3aBaanHs 0yJi0 BUKOHAHO.
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Web-opienToBanuii 10BiTHUK-KAJIbKYJIATOP MOAATKIB

bornan Xapuenko, cmyoenm ep. IT-81; Ceitiiana BarieHko, doyernm

Kadenpa IT, Cymcrkuii nep>xaBanii yHiBepcuret, M. Cymu, Ykpaina

AKTyanbHICTh JaHOI TEMH 0OYMOBIIOETHCS ODILIHHOI0 CTATUCTUKOIO: 2
MITBHOHM TpoMansH VYKpaiHM MaroTh craryc (isudHoi ocobu-
nianpuemis (POII), ane He MarOTh JETKOro IOCTYIy A0 iHpOpMaLii 1is
PO3YMIHHS BCiX acCHEKTiB MOJATKOBOI AiSJILHOCTI i€l KaTeropii rpoMasH.
Ha nmanuit MomeHT icHye Oe3nid po3pi3HEHUX pecypciB 3 iHdopmarliero
IOA0 JACPKaBHOiI CHUCTEMH ONOJATKyBaHHs, NpOLECYy JapyBaHHS,
CrHaaKyBaHHs, 0OPMIICHHSI CHPOIIEHOI CHCTEMH IMOJATKIB Ta iHmoro. o
TOTO JK ICHYIOTHh TiHBOBI momaTkw, Tmipo Kotpi He Bci DOII
3HAIOTh (HANPHUKJIAA TOAATOK Ha NMPUOYTOK MpaliBHUKA, KUK BUILIAUye
poboToaaBerp).

CrpoctuTtu 1ie# mporiec, 3aomaanuTu (iHAHCOBI BHUTpAaTH Ta Yac Ha
BEJICHHI TOJATKOBOIO OOJNIKYy MOXHa 3a paxyHOK BHKOPHCTaHHS
crieniabHOro0 Web-1o1atky. 3 BUKOPHUCTaHHSM JI0IaTKy MOYKHA 3pY4YHO
oTpuMard iH(poOpMaIio mOox0 POOOTH Jep>KaBHOI MOJATKOBOI CHCTEMH Ta
BUKOHATH PO3PaxXyHOK IMOJATKIB B IMOBHIM 1X Mipi 3 MOXKJIMBICTIO OOpaHHs
TUTy OAaTKy. Po3po0itoBannii MPOAYKT OpieHTOBaHWH Ha (hi3MUHUX OCiO,
O TUIAHYIOTh 3aliMaTHCAd MiANPUEMHUIBKOIO MiSTBHICTIO B SKOCTI
¢iznunoi ocodu-mignpuemist (POIT) abo 3acCHOBHUKIB IOPUIAMYHHX OCiO;
HaliMaHWX MPAIiBHUKIB MIOA0 OMOAATKYBaHHS 3apo0iTHOI ruiatu. Takox
JaHe TporpamMHe 3a0e3levyeHHs] CTaHe B HaroAi TIpoMajasHaM MpHU
BUPIIICHHI TMOJATKOBMUX MHUTAaHb IiJ] Yac NPUNAHATTS  CHAJIINHH,
o opMIIEHHS TIOTOBOPIB KYIIBIIi-NIPOIaXKy Ta TapyBaHHS.

[Ipu BuOOpi 0asm maHWX OCHOBHUM (akTopoM Oyio 3abe3nedeHHs
BHCOKOTO PIBHS O€3MEKH JaHMX Ta 3PYyYHOCTI B3a€EMOMIl 3 JaHUMHU. 3
ypaxyBaHHSM 1uXx (akropiB Oyna oOpana 6aza nannx MySQL.

Jnst  po3pobnenHss Web-momatky Oyiu  BHKOPUCTaHI  HACTYIHI
texnomorii: HTML, CSS, JavaScript, PHP, MySQL.

VY pe3ymbTari INpOeKTyBaHHS OyB CTBOpeHHH Web-opieHToBaHMid
JOBITHUK-KaJIbKYIATOp mNofatkiB. Po3pobnennii (yHKUiIOHAT TOBHICTIO
3aJI0BOJILHIB 3aMOBHUKA.
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Electronic support service for the activities of the
electronics and household appliances store

Vitalii Usenko, Student of IT-82; Eduard Kuznetsov, Senior Lecturer

Department “Information Technology”
Sumy State University, Sumy, Ukraine

In the modern world, any commerce of the initial and average level of
monetary turnover is not conceivable without Internet support. Even if an
entrepreneur is just starting his business, he is de facto obliged to anticipate
his intentions at least in the form of an online showcase. All the more
important is the Internet support of a business in its heyday, restructuring or
reorganization. And even when a business is liquidated, Internet support is
often very useful.

The topic of this work is devoted to the development of the concept and,
in fact, the creation of a web-based support system for the functioning of a
store offering electronics and household appliances.

At the start of sales, the store should quickly gain some fame and in a
short time begin to bring funds to enter the entry-level self-sufficiency.
This is usually helped by creating an online store website with advertising
of goods and offering discounts to first-time buyers. An important task of
the initial level of Internet support is to place the site address in the
registers of search engines of the city, region. Upon reaching the planned
first level of capitalization, the store again needs Internet support to expand
the product range and reach potential customers. To do this, the site is
equipped with additional functionality in the form of a client database, a
personal discount store, a feedback page or a forum, long-distance ordering
and sending purchases.

At this stage, the site should also provide remote management of the
administration of the functioning of the mechanisms of online purchases
and online orders, as well as mechanisms for ensuring the activities of the
store itself.

This development is implemented using the following tools: HTML,
CSS, React.JS (Javascript library), Tailwind, Node.js (Express.js library).

At the moment, the concept has been implemented and the system has
been modeled.
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Electronic support system for the smooth operation of the gym

Yeqgor Zubchenko, Student of IT-82; Eduard Kuznetsov, Senior Lecturer

Department of the Information Technology,
Sumy State University, Sumy, Ukraine

In our difficult time, when two consecutive years of exacerbation of
respiratory diseases leads to strict administrative restrictions on the number
and duration of personal contacts between people, it is especially important
to use electronic interaction mechanisms to adapt to the current situation.
The activity of gyms implies the presence of a large number of people in a
closed hall in conditions of increased consumption of circulating air.
Therefore, today an important task of managing the work of the gym is,
among other things, the establishment and maintenance of a special regime
of visits and physical activities, taking into account the current training
methods and modes of physical rehabilitation of clients. The purpose of this
work is to develop and implement a web-based system to support the
activities of the gym.

The system is being developed in two directions. Firstly, it is the
preparation and maintenance of training and rehabilitation programs for
clients, accounting for the contingent of visitors and employees, as well as
ensuring the uninterrupted operation of the gym itself: prevention of wear
and tear of sports equipment and facilities (locker rooms, recreation rooms
and rooms of personal hygiene). Secondly, it is a flexible system for
scheduling visits, taking into account the current training programs and the
permissible occupancy of the premises. This direction is dictated by the
social constraints described above and the methods of decision theory are
used to implement it.

At this stage of the work, the concept was developed based on the
collected information about the successful provision of services of the
remaining gyms in our city. The system was modeled and the
implementation tools were selected: front-end — HTML, CSS, React.JS ,
Material Ul; back-end — Node.js, Socket.io. The database structure has
been developed.
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Indopmaniiina TeXHOJIOTisSI MIATPUMKH XisIJIbHOCTI
omeparopa aHaJi3y XiMiYHOro cKjIagy 3pa3KiB JUBapPHOI MPOAYKIIL

Awnnpiit benbnies, cmydenm ep. IT-81; €prewiii JlaBpoB, npogecop

Kadenpa IT, Cymcrkuii nepxapuuii yHiBepcureT, M. Cymu, Ykpaina

Beryn. CyyacHuii cBiT BaXKKO ysBUTH 0e3 THX MaciiTabiB BUPOOHUITBA
METamypridyHoi MOponayKmii, fKi MOXHa MMoOayuTh 3apa3. bynab-akuit
MeTaneBuid BUPIO €, B Tepmry d4epry, pe3yiabTaTOM KpOMITKOI poboTh
JICKIJTbKOX 3aBOJIIB Ta BEJIUKOI KUTbKOCTI Jitofedi. Ha wmeramypriunomy
3aBOJIi pETEIbHO CTEXATh 3a CKJIAJOM METaly Ta HOro BIaCTUBOCTSIMU JUIS
IDIaBKHU B abopaTopii. st criBBimHECEHHS pe3y/bTaTiB aHAJI3iB 3 PI3HUX
BiIIUTiB JTabopaTopii iCHye CXOBHWINE [aHUX, [I€¢ OIEepaTOpH BXKE
OB’ SI3YIOTH 3pa3KH 3a XiMIYHHM CKJIaJIOM.

IMocranoBka 3amaui. Ha »xamp, mpouenypy BIAMOBIZHOTO aHAJi3y
MPOAYKIii HAa MIOPUEMCTBI HE aBTOMATH30BaHO 1 IepeBipka
MPUHAIEKHOCTI 32 0a30l0 JaHWX 3aiiMae AESIKHi Yac, OCKUIBKM HITaTHE
cxoBuiie iHQopMaiii Ha 3aBOjAI HE mepeadavae MOMIYK 33 XIMIYHHM
CKJIQJIOM, a TUM T[1aye, HE TepeBips€e NPaBWIBHICTh 3a3HAYCHUX HTAHUX
3pa3ka. B3B’s3Ky 3 UM IOCTaBJICHO 3a1ady po3poOku iH(popMamiiHO
TEXHOJIOTIT aHai3y 1 kiacudikailii 3pa3KiB JUBaAPHOT POIYKIIIi.

Pe3yabTaTu. PeamizoBana [T 3a0e3neuye:

[Tepersin Ta peparyBaHHs JaHUX B TaOJNII;

Knacudikariirto 3aroTroBok Ta MOMIYK BiANOBIIHOTO MapKyBaJbHOTO
3pa3Ka 3a XIMiYHHM CKJIaJIOM PO3PUBHOTO 3pa3Ka,

[Momryx 3pa3kiB 3a Ha3BOIO 200 XIMIYHUM CKIIAIOM,

MOXIIUBICTh HATAIITYBaHHS TOJSI BUIUMOCTI JUISI TIOIIYKY, BiJAXHMICHb
XIMIYHOTO CKJIa/ly, KiJTbKOCTI MOJIIOHNX PE3yNbTaTiB;

Immopt manux 3 Tabnuies Excel.

CxoBuinem 1aHux € 6iHapHUil daii.

s po3poOsieHHst 1H(GOPMALIHHOT TEXHOJIOTIT OyJid BHKOPUCTaHI
HactynHi Texnouorii: Intellij IDEA ta moBa nporpamyBanHs Java.

BucHoBku. PesynbTatd  TECTOBOTO  BIPOBAaKEHHI B  pOOOTY
mianpuemctea (M. Cymu) miarBepauinu: 1. cripollieHHsS Mpoliecy aHami3y
pe3yJbTaTiB BIACTHBOCTEH 3paskiB ; 2. 30UIbIIEHHS MPUOYTKY 3aBISKH
CKOPOYEHHIO Yacy Ha ONpauioBaHHS B Jsabopartopii; 3. 3MEHIIEHHS
HANPYXEHOCTI ASUTBHOCTI oreparopa.
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Kaacudgikarop ais cucreMn ynpasJiiHHSA
SIKICTIO 3ar0TOBOK B MAIIMHOOYAyBaHHI

Amnacracis JKoBToOprox, cmydenm ep. IT-81; €Breniii JIaBpoB, npoghecop

Kadenpa IT, Cymchkuii nepxasuuii yHiBepcureT, M. Cymu, Ykpaina

Beryn. YV cyuacHOMy CBITI € AOCHTH aKTyaJIbHOIO T€Ma aBTOMAaTH3alii
BUPOOHHUITBA, TaK SK BOHA € OCHOBOIO PO3BHTKY MPOMHCIOBOI Tamy3i Ta
OJIHUM 3 TOJIOBHUX HAIPSMKIB TEXHOJIOTIYHOTO mporpecy. 3a ii 10moMororo
MOJKJIMBO MiABHUIUTH MPOJYKTUBHICTh Tpalli Ta SKiCTb MPOMYKIIii, COPUSITH
EKOHOMIi MaTepialliB i eleKTPOeHEePTii Ta 3MEHIITUTH COOIBapTiCTh BUPOOiB.
3 ToukHM 30py BHUPOOHHWIITBA YACTO BHHHUKAE IMOTpeda y aBTOMaTH3AIlil
KOHTPOJITIO SIKOCTi JIJISl TOTO, 100 BU3HAYHTH — JeeKTHA eTallb X Hi.

IMocranoBka 3agaui. J[ns1 cucreMu ympaBmiHHA SIKOCTI PO3POOUTH
MOJenb Kiacudikarii 3aroToBOK 3a pIiBHEM BIATOBITHOCTI BHMOTaM.
[IpoBectn aHami3 anbTEPHATHBHUX TMIAXOMIB J0 Kiacudikamii 1
3aMpoIIOHYBATH PaIliOHATBFHUM ITiAXi[ 10 TOO0YA0BH KiacudikaTopa.

Pe3yabTaTn. BusHaueHo 4OTHPH KIIaCH SIKOCTI :

o «uedeKxTy;

® (HAJEXHUTh BUIIPABICHHIO;

® (IOITYCK JI0 OJAJBIIOT 00pOOKNY;
® «HAWBUIIA IKICTHY.

Ha ocHOBi anamizy eKcmepTHHX OIIIHOK C(OpMOBaHI HaBYaJIbHI
MAaTpHII.

Juis peamizariii anpTepHaTUBHUX Kiacu(]ikaTOpiB 0OpaHO CepeOBHIIE
MatLab.

Po3pobreno 3 BapianTH kiacu}ikaTopiB pi3HUX THIIIB:

e 3 BuKopHcTaHHsM Mepexi Ty PNN (probabilistic neural network)

(puc. 1);

® 3a JIONIOMOTOO JIIHIFHOTO TUCKPHUMIHAHTHOTO aHami3y (puc. 2);

® 3 BUKOPHCTaHHSIM HaiBHOTO 0aii€CiBCHKOTO adroputmy (puc. 3).
Amnauni3 TouHocTi kiacudikaiiii. HalOiibIn TouHM pe3ynbraT 3a0e3nedye
MOJIeNTb, MO0YyI0BaHa 32 HATBHUM 0aH€CiBCbKUM METOJIOM.
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Pucynok 1 — Kimacudikarist 3 Bukopuctanasam mepexi tairy PNN

A5 - < o o
CoL o o < defect
4 & L D Do Ol correction
L S & accept
13 & & & o o O O best
[ e
12 O O oo oo oo B
[ s B A <
ME OO e 2 e O D
S - I S )
= 10| O 0O 00D 9 & o O
[ === R R S
o} S e B e [ e B e e B s R S 2 R
=R R G R G
8F o o OO0 oo S s GO
© oo o OO D O O
Tr o @ © OO O oo Sl DO D O
L= U 2 =T e e R S e
6f o c oo Cc OO OO0OO0O0C <SG o0 o0
cCc oo oo OO0 O0O0OdC o000
5% 2 22 23 24 25 26 Pig 25 23 30
x

Pucynox 2 — Knacudikaitist MeTo10M
JHIAHOTO JUCKPUMIHAHTHOTO aHaJli3y
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Pucynok 3 — Knacudikauis 6alieciBcbkuM METOJOM

BucnoBku. Monens winacudikamii BUpoOiB Moxke OyTH eheKTUBHHM
THCTPYMEHTOM BUSIBJIICHHS TOPYIIEHb SIKOCTI B MAaIIMHOOYAiBHOMY
BUPOOHUUTBI 1 mianyethes 11 inTerpauis B CIIIIP 3 npoGnem ynpaBiiHHS
SIKICTIO TIPOIYKIIIi.

97



CEKUIA 2: Inghopmayiiini mexnonozii npoexmysanHsi IMA :: 2022

MeTtoa TMCKPUMiHAHTHOTO aHAJTIZY
JJISl aHAJTi3y KOHKYPEHTOCIIPOMOKHOCTI TOBapiB

Jmutpo MomuanoB, cmydenm ep. IT-81; €preniit JlaBpoB, npogecop

Kadenpa IT, Cymcrkuii nepxasuuii yHiBepcureT, M. Cymu, Ykpaina

Beryn. VYV cyyacHoMy CBiTi HaWLiHHIIINM pecypcoM OyIb-sIKOi
KopIopatii € imes. Aje 4ac, sSIKHil KOHIIENIT BUpOOY MPOXOIUTD Bif cTaii
IUTAaHyBaHHS 1O CTanii BUPOOJIEHHS Ta peami3allii, He MEHII Ba)UINBUU.
CaMe TOMy HEOOXiJIHO BMITH YITKO Ta IIBUAKO HAa HAWIMEPIIUX CTaIisAX
aHaJi3yBaTH Ta OTPUMATHU UYiTKE YSBJICHHS MPO KOHKYPEHTOCIPOMOXKHICTh
SK MalOyTHROTO TOBapy, Tak 1 KOHIENTy B MmiIoMy (3 ycima
MoauikarisiMu Ta BUTIpaBlieHHsMHE). J{J1s1 aBTOMaTH3aI1ii I[HOTO MPOIIECy, a
TaKOX JUIS MiABUINEHHS IIBUAKOCTI Ta TOYHOCTI aHaNi3y JOLIJIBHO
BUKOPUCTOBYBAaTH METOAM MAIIMHHOTO HAaBYaHHA, 30KpeMa MoJei
Kknacudikarii.

[ocranoBka 3amavi. Po3poOutu Momemi Ha 0a3i  JIHIHHOTO
TUcKpuMiHaHTHOTO aHanizy (JIJIA) Ta KBampaTHYHOTO AMCKPHUMiHAHTHOTO
aamizy (KIA), aki 3a0e3medyroTh aBTOMATH3AIil0 BHU3HAYEHHS PiBHA
KOHKYPEHTHOCIIPOMOKHOCTI BUPOOIB i JIPUEMCTBA.

PesyabTraTtu. OcHOBHa 3a/7a4a MPOMOHOBAHOTO Kiacudikaropa —
aHaIli3yBaTH KOHKYPEHTOCIIPOMOXKHICTh Mali0yTHROTO BUPOOY, 0a3yrodrch
Ha JIBOX Mapamerpax — (pyHKIIOHAIBHICTh MalOyTHROTO BUPOOY Ta HOTO
WMOBIpHA IfiHa.

PosrisiHyTO MOXIIHBI anbTepHATHBHI MOJENI :

e JIJIA — w™merom SKMA TpHUIyCKae, IO MeXi MDK Kilacamu

ANPOKCHMYIOTHCS TIHIHHUME (DYHKIIISIMU;

e KA — wMeron, SKMH NPUIYCKae, IO MEXi KIaciB ONUCYIOTHCS

KBaIpaTUYHUMH PiBHSHHIMU.

3a oquHUII BUMIpY (YHKIIIOHAIBHOCTI 00paHo cTOOaNbHY KAy, Je 0
— 11 BiICYTHICTh Oyab-sKuX (hyHKLIiN, OKpiM 06a30BHX, a 100 — moBHOLIIHHE
JNOTPUMAaHHS YCiX ICHYIOYMX TpEHIiB Ta mnoTped KopucryBadiB. s
BUMIPIOBaHHS HMOBIpHOI IiHW OyJI0 BHKOPHCTaHO AaHAJOTIYHY KAy
BUMIpIOBaHHS, aje 3 OOEPHEHUM OLiHIOBaHHAM, Je 0 — me peanizamis
TOBapy 3a wWiHOIO coOiBaprocti, a 100 — me peamisauis ToBapy 3
MaKCUMaJIbHO MOXKJIBOIO B TIOTOYHHUX YMOBax BapticTio.J[ist knacudikarii
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KOHKYPEHTOCITPOMOXKHOCTI ToBapy Oyno BuaineHo 4 knacu: «DaBopur,
«KoHkypeHTOCTIpOMOXKHUIY, «AyTcaiinep», «IpoBam».

HocnimkenHs O0yio mposeneHe B cepepoBunii Matlab. Jlns HaBuaHHS
knacugikaropiB Oynu cTBOpeHi HaBuaibHi Marpumi. Ha puc. 1 ta puc 2
TIpeICcTaBlIeHI pe3yinbTaT HaBdaHHs Metogamu JIJIA ta KJIA:

100 S =
Failure
Outsider
Competitive
Favarite

20+

+ o0

80+

TO0F

BO |

a0+

Price

40

30F

200

Functional

Pucynok 1 — O6unacti JIZIA knacudikaropa
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Pucynok 2 — O6nacti K/IA knacudikaropa

BucHoBku. Pesympratm  poOoTm  kimacudikatopa  J03BOJSIOTH
aHaJTi3yBaTH KOHKYPEHTOCIPOMOXHICTh TOTO YM IHIIOTO KOHIICNTY, IO
CTBOPIOE TEPEAyMOBH IMOOYMOBH €()EKTHMBHUX CHCTEM  IIIITPHUMKH
MPUAHATTS PillIeHb 1 EKOHOMII 3aTpaT 4acy Ta JIOJACHKHX PEeCypCiB.
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Ouinka HaaiiiHoCTi AisyibHOCTI
TeCTyBAJIbHUKIB MPOrPaMHOIo 3a0e3meyeHHsI

Homnina [epexpecTiok, cmyoenm ep. IH.m-12an; Ceitnana Bakan, acnipaum;
Jlinianna Jlaninosa, acnipanm; €Brexiit JlaBpos, npoghecop

Kadenpa IT, Cymchkuii nepxauuii yHiBepcureT, M. Cymu, Ykpaina

Beryn. OyHKIIOHABHICT i 0E3MOMHIIKOBICTh poboTH
aBTOMATHU30BaHUX CHUCTEM CYTTEBO 3aJIS)KUTh BiJl €EKTHBHOCTI MpOLECY
BUSIBJIGHHS TPOOJIEM B MPOTpaMHOMY 3a0e3neueHHi. “By3pkuMm micuem”, sik
MPaBUIIO, € ONEPaTOP-TECTYBaIbHUK, BiJ Oprasizamii poOOTH SIKOTO 1 Bif
e(eKTUBHOCTI CHCTEMH €PrOHOMIYHOTO 3a0€3MEYEeHHSI CYTTEBO 3aIICKHUThH
SIKICTh TECTyBaHHSI.

IMocTranoBka 3aga4i. Po3poOutu MeTo 1 OIiHKK HATIHHOCTI MisITBHOCTI
TEeCTYBabHUKIB  IpOrpaMHOTO  3a0e3leueHHs, SKHid MOXe OyTh
NOKJIAJCHUH B OCHOBY CHCTEMH MIITPHUMKH TPUHHATTS pilIeHb 3
Opraizamii isuTbHOCTI 110 TeCTYBaHHIO MTPOTPaMHOT0 3a0e3MeYEeHHSI.

PesyabTaru.

Memooonozis.  3MICTOBHUM  aHali3  JiSUIBHOCTI  ONEpaTopiB-
TECTYBJIBHHUKIB BHSBUB aITOPUTMIYHWI OaraToBapiaHTHUI Xapakrep
po0oTH 3 TONIYKY MPOoOJIeM B MPOrpaMHOMY 3a0e3reueHHi. TakuM 4uHOM,
JUISL TOTO, 00 MPOTHO3YBATH BipOTiIHICTh OE3MOMIIIKOBOTO 1 CBOEYACHOTO
BUKOHAHHS  [iISJIbHOCTI  JIONUJIBHO OPIEHTYBAaTHUCh HA METOJIOJIOTIO
¢ynkuionanpanx Mepex (OM) mpod. A. ['ybincekoro [1] i mporpamue
3abesneyenns [2,3] (aBrop — Ilackko H.B) ominroBanast ®M .

Mooeni ona oyintosanns Odisrvrocmi. 1lodynoBani @M miist AisTBHOCTI
0 TECTYBAHHIO TPOTPaM i MPOBEJICHO BiAIMOBIAHE OI[IHFOBAHHS (TIPUKIA]] —
puc. 1, puc. 2.).

91 rnaswan ynpasnmouian chopw|
- ® | onucawue oyumouanuwos cams

Pucynok 1 — IIpuknaz onucy Bapianty
JisUTBHOCTI omieparopa -TecTyBajbHHUKa
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1 NPOTOKON PEOAYKUMU

Homep wara Ceop: TOE wan TOE Mart.oxuaanne Tun
peayKuMu BEPORTHOCTL | gy Rucnepcus cEOpauMBAEMONH
BLINOMHENHA | oo s BpeMeHm ToC
3IKEBMBaNeHTHOH onepaumu BbINONHEHWA .
Ges THOM
o OWHBKI onepauum onepaumu
3 1 Pa1 0.99992402 9.11757108| 2,08502613|RK
4 2 P32 0,999996967 9,403314213 1,578161465 RK
5 3|, Pa3 0,999949852 7,020697015 1,248559884 | RK
6 4 Pad 0,99992431 15,55192459 2,298990488| RKR
7 I 5|Pa3 Pa4 P35 0,997674795 38,71419248| 14,04734881RR
8
e —a &
10 ¥
1 (5) : ER ER
i B P P P
13
14 i3 i F P
15 =
16 = B —
17
18
19 War peaykywn] 1 - RR: P2,P3=Pa1 2 - RK: P1,K1=P32 3 - RK: P21,K2=P33| 4 - RR: P22 Pa3=P34|
20
21 War pepykum: 1 - RR- ,=Pal 2-RK: =Pa2 3-RKR:,,=Pa3 4-RR: P22,Pa3,=Pa: 5-RR: Pa4=Pa5 6 - RKR: Pa5,Pai=Ff

Pucynok 2 — Iporec penykii ®M amnst mistmpHOCTI
orepaTopa-TeCTyBAIbHHKA 1 PE3yIbTATH OLIHIOBAHHS HATIHHOCTI

BucnoBku. Mopneni  omiHIOBaHHS QITOPUTMIB  JISTBHOCTI
TECTYBaJbHUKIB MOXXYTh OyTH TIOKJIaJeHI B OCHOBY CHCTEM MiATPUMKHU
MIPUHATTS PillleHb 3 OpraHi3allii TeCTyBaHHS IIPOTPaMHOTO 3a0e3eYECHHSI.

6. A.N. Adamenko, A. T. Asherov, I. L. Berdnikov et al. Informacionno-
upravljajushhie  cheloveko-mashinnye  sistemy: Issledovanie,
proektirovanie, ispytanija. Spravochnik [Information controlling
human-machine systems: research, design, testing. Reference book],
Al Gubinsky & V.G. Evgrafov, eds. Moscow, Russia:
Mashinostroenie, 1993.

7. E. Lavrov, N. Pasko, “Automation of assessing the reliability of
operator’s activities in contact centers that provide access to
information resources,” in Proceedings of the 14th International
Conference on ICT in Education, Research and Industrial Applications.
Integration, Harmonization and Knowledge Transfer, Kyiv, Ukraine,
May 14-17, 2018, vol. I: Main Conference, pp. 445-448.

8. E. Lavrov, A. Volosiuk, N. Pasko, V. Gonchar and G.Kozhevnikov,
“Computer Simulation of Discrete Human-Machine Interaction for
Providing Reliability and Cyber-security of Critical Systems,” in
Proceedings of the Third International Conference Ergo-2018: Human
Factors in Complex Technical Systems and Environments (Ergo-2018),
St.  Petersburg, Russia, July 4-7, 2018, pp. 67-70. DOI:
https://doi.org/10.1109/ERG0.2018.8443846.
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Knacudikarop aisa ananizy sikocti Haganusa Internet mocayr
HA OCHOBI pagianbHux 0asucHux Mepexk Tumy PNN

Amnacracis Cokpyta, cmyoenm ep. IT-81; €Breniit JlaBpos, npoghecop

Kadenpa IT, Cymchkuii nepxasuuii yHiBepcureT, M. Cymu, Ykpaina

Beryn. BarartoBapiantHicTh 3aco0iB [HTepHeT-3a0e3neueHHs Oi3Hecy,
€JIEKTPOHHOTO BPAMYBaHHA Ta (i3WYHUX OCI0 BUKIMKAIOTH HEOOXIiTHICTH
cucreM miaTpuMKu npuitHATTA pimeHs(CIIIIP) 3 BuOopy pamioHaTBHUX
3ac00iB iH(POPMAILIIHHOTO 3a0e3MeYCHHS.

IMocranoBka 3agaui. Po3pobutn xmacudikarop mans CIIIP 3 murtass
[HTepHET-320€3MIeYeH S AisSUTBHOCTI MiAIPUEMCTB Ta (i3UIHHUX OCi0.

PesyabTaru.

3micmoenuti ananiz. Hexalk KOpUCTyBa4 3HAE WIBUAKICTH MEpPExKi
(BuMiprO€ThCS B MeradiTax 3a CeKyHAY) Ta IMHT (IIPOMIDKOK Yacy 3a SKHM
MaKeT, HAJICTaHUuN 3 KOMIT'IOTepa MPOXOIUTh 4Yepe3 MepekKy JO0 IHIIOro
KOMIT'IOTepa ab0 cepBepy Ta TIIOBEPTAEThCS Ha3ad, BUMIPIOETHCS B
MimicekyHaax). UuM BuIe MBHUAKICTh [HTEepHETY, TUM Kpamie. Jis
BHPIIICHHS 33]a4i Bi3bMEMO CEPEeTHBOCTATUCTUYHI JaHi, OTXKe MIBUIKICTh
Oyae B mianasoni Big 10 mo 100. Uum HMKYe MiHT, THM Kpaiie Jis
KOpHCTyBaua. 3a3Buyait, mHr 10 S50 MC BBaXKa€ThCsA 1JCalbHUM 1 HE
MTOMITHAM HaBiTh Mij Yac irop, a Bumie 100 Mc BUKIHKAaE TUCKOMGOPT i
qac pobotu B [HTEpHETI.

3acobu peanizayii. JIns supinienHs 3agadi Bukopucraemo Matlab ta
iMoBipHicHY HelipoHHY Mepexy PNN,

N7 N N\
a’ y
1 1 K '
n a X3
Qxl’n Q x1 C
R 1 ) )
(N . el B ©c _J
a; = radbas (| IW"'- pll b)) a’= compet (LW>'a")

Pucynoxk 1 — I[Ipuanun knacudikarii mepexero Tumy PNN
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Onuc pesynomamis cmeopeHHs mexHonoeii. Po3pobieHo MeToauKy
noOyJ0BM HaBUaNbHOI BHOIpKH Ta MporpaMHe 3a0e3ledeHHs aHamizy i
Bizyamizauii. [lpukman Bizyamizamii po30UTTSI MpOCTOPY pillleHb HaBEACHO
Ha puc. 2.

Tpa xaach soocti Inrepmery

Pucynok 2 — Po3noist BXiIHOTO MPOCTOpyY Ha KiacH (YepBOHE — HU3bKA
SKICTh, dKOBTE€ — CEPETHS SIKICTh, 3eJIEHUI — BUCOKA SKIiCTh)

Tecmyesanus. IlpoBeneHe TecTyBaHHs (pHUC. 3) AOBEJO Mpare3aaTHICTh 1
e(eKTUBHICTh MOJIEJIL.

S i s et g oF g .
ls - X |l .. _
BBEATs WBHAKCTS IHTepHETY: i e o
18 PR— ]
MiEr 5 [ b
Beear nisr: m o —
2d - L] PaR—
0K Cancel I
IIBikicTh [HrepHeT-3'eHAHA

Pucynok 3 — TectyBanHs1 Mepexi

BucHoBku. Bukopucranus pamianbaux 0a3ucHux mepex tumy PNN e
nieBuM 3aco0OoM moOymoBu kiacudikatopis ais CIIIIP B obmacti Bubopy
3aco0iB  moOymoBu  iHopmaliiiHoro  3abe3neueHHS  JTiSTIBHOCTI
MIOPUEMCTB 1 Pi3UdHUX 0Ci0.
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MikpocepBicuuii web-1onaTok 1 KOHQIrypyBaHHsi KOMII’I0Tepa

Jmutpo Bekkep, cmyoenm ep. IT-81; Anna MapueHko, doyenm

Kadenpa IT, Cymchkuii nepxasuuii yHiBepcuteT, M. Cymu, Ykpaina

[lorpeba aBToMaTH3amii Oi3HEC-TPOLIECIB MEPEBaXKHOI  KINBKOCTI
TiSUIBHOCTI  CYCIIIBCTBA BCE K€ 3aJHMIIAETHCS aKTyalbHUM, OCKUIBKA
OumpimicTe  Oi3HEC-33/1a4  CYy4YacCHOCTI BHPINIYIOTBCS 32  JOIIOMOTOIO
KOMIT FOTEpHOT TEXHIKH.

OCHOBHUM TpHU3HAYCHHSIM Web-momaTky uis mindopy CyMiCHHX
KOMIUTIEKTYIOUHX € MiA0ip armapaTHUX KOMIIOHEHTIB JUIsl BUPIMICHHS 3a/1a4
KOpHCTYBada, MOPIBHAHHSI KOMIIOHEHTIB MiDX COOOI0 3a PI3HOMaHITHUMH
XapakTepucTukamu,  QOopMyBaHHS  KOHQirypamii  KoMmm’iotepa  Ta
(dbopmyBanHs 3amoBieHHs komroHeHTiB [IK. J{nst peanmizamii web-monarky
Oyma oOpaHa MIKpOCepBICHa apXiTeKTypa, MpH SKiiH KOXEH i3 CepBiciB
motpedye TpeaMeTHO-OpieHTOBaHOTO Am3aiiHy. Crhermudikoo obOpaHoi
apxXiTeKTypH € TMPEAMETHO PO3IMOJiIeHa JIOTiKa MiX cepBicaMH. A OTXKe,
TECTyBaHHS Ta HANAaroJUKEHHA KOPEKTHOI poOOTH cepBiciB A
iHTerpoBaHOI poOOTH BimOyBaeThcsi Habarato edextuBHime. KpiMm 1mporo
MIKPOCEPBICHUIM MiaXia J03BOJIsIE 3a0€3MEUUTH CTIMKY poOOTy uepe3
MOJKJTUBICTD IIIBHJIKOTO BiJTHOBJICHHSI CEPBICY 3a JOIMOMOTOI OPKECTPY IS
KOHTEHHEepiB, HAPUKIIAJ, TAaKUX 5K k8s.

[lix wac BUOOpPY cuCTeMH ympaBiiHHS 0a3010 JAHWX JUIS peajizaii
CXOBHIIA JIaHUX Web-710/1aTKy TOJIOBHUMH (pakTopamu OyJiH FHYYKiCTh IPH
(dhopmyBaHHI 0i3HEC-00’€KTIB Ta MPOCTOTA MOJIENEeN NaHUX, Oe3reka Oa3u
JaHWX Ta ii BUCOKa MPOMYKTHBHICTHh. BpaxoByrouwm maHi kputepii, Oyio
o0paHo cucTeMy yrpaBiiHHS 0a30r0 naHux MongoDB, sika BUKOPUCTOBYE
miaxin GopMmyBaHHS MOJENEH Yy BHUIVISIAI THYYKAX CTPYKTYPOBaHUX
JIOKyMeHTiB y ¢popmati JSON.

st po3poOku web-moaTky Oyiu BUKOPUCTaHI Taki TexHouorii: Back-
end(Java, Spring Boot, Google Firebase, Algolia, Docker, Gradle, Groovy,
Feign client, Junit, Mockito), Front-end(React, HTML, SASS, Java Script,
Gulp). MonysbHe Ta MaHyajbHE TECTYBaHHS JIOJATKY HMPOWUIIIIO YCIIIIIHO,
po3pobeHuit QyHKITIOHA BiANOBIAa€e crerudikarrii.

Y pesynbrari poOOTH OYJIO CTBOPEHO MIKPOCEPBICHHM IOJATOK st
KOH(ITYpyBaHHS KOMII'IOTE€pa, SKHI TOBHICTIO peani3ye 3asBICHHMA
¢dyHKIIOHAT Ta MOKe OyTH BIIPOBAKEHHI B poOOTY IPOPiTbHUX (PipM.
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Web-opienToBana indopmaniiina cucrema
NIATPUMKH JisNIBHOCTI peaKoJerii HaykoBoro :;kypHaiay JNEP

Bnaaucnag Jlammenko, cmydenm ep. IT-81; AnHa Map4ieHko, doyernm

Kadenpa IT, Cymchkuii nepxasuuii yHiBepcureT, M. Cymu, Ykpaina

3a ocragHi 20 poOKiB eTanu ONPWIIOAHEHHS HAYKOBHX CTaTeH
smiamucs. [Iporec onpriTtoIHEHHS CTaTTI € THII30BAaHUM Ta MICTHTH PsI
KJIAaCUYHMX €TalliB: IIOYMHAI04l BiJl 3aBaHT)XEHHsI CTATTI HA CalT BUIAHHA
Ta 3aBEPUIYIOYM pELEH3YBaHHSIM Ta IOBIAOMIICHHAM NP0 TNPHUHATTS
myOmikarii 1o apyky. HaykoBuit sxypHanm JNEP Bxogute nmo mepemiky
TOTIOBUX BHJAaHb YKpaiHu, €BponM Ta iHAEKCYETHCS BIIOMHMH 0Oa3zaMu
nanux (Scopus, Google Scholar). Tox aBTOMaTh3aIis mpouecy moaadi ta
pelleH3yBaHHs MyOiKaliid € BKIUBUM (aKTOpOM (OPMYBaHHS MPECTIKY
XKypHaIly Ta piBHA KOM(OPTY BCiX YYacHHKIB mporecy (HOopMyBaHHS
BUITYCKY XKypHAIy.

lonoBHOIO MeTOH PO3POOKHM € CTBOPEHHS  Web-OpieHTOBaHOi
iH(hOopMaIifHOI CHCTEMH MiITPUMKH MiSTIBHOCTI PEIKOJNIeTil HayKOBOTO
xypHarry JNEP mns aBromarmsamii mojadi i perieH3yBaHHS IMyOJiKamii.
AKIIEHTH TIpH TPOCKTYBaHHsS Oyld 30CEpEeXKCHHI Ha CTBOpPEHHI
PO3IIMPEHOT 0a3u JaHUX aBTOPIB Ta iX MyOJIiKaIlil, a TAKOX aBTOMAaTH3aIlis
npouecy peneHsyBanHsa. OcTaHHIM (yHKIiOHaNm JO3BOJUTH HE JIMIIE
CTIPOCTHUTH iTEPATHBHUI MPOLIEC pelieH3yBaHHs MyOIliKalliii pelieH3eHTaMH,
a ¥ aBTOMaTU3yBaTH MIATPUMKY KUTTEBOTO IUKITY MyOIIiKallii O MOMEHTY
ONIPWITIOZIHEHHS YePTOBOT0 BUITYCKY HAYKOBOT'O )KypHAITY .

Hus pospobnenns Front-end wactTwmHM cucTeMu OynH BUKOpPHCTaHI
texnonorii Figma, Adobe Photoshop, moBa po3mitku rineprekcty HTML,
MoBa ctuito cropiHok CSS. Mosu nporpamysanas PHP Tta JS nns Back-
end. Cucrema ympasninasg Oazor0 gaHux MySQL Oyma oOpana 3
BpaxyBaHHIM TPOAYKTHUBHOCTI, CTifiKOCTI, (QyHKI[IOHAy Ta Oe3leKku
30epeskeHHS IUTICHHUX JJaHuX; eEeKTUBHOT MIITPUMKH MOB ITPOTpaMyBaHHS
MIPOEKTY.

TecTyBaHHS CHCTEMH JI03BOJIMJIO 3POOMTH BHCHOBKH IIPO peallizalliro
3aMOBJICHOTO (DYHKIIIOHAIY B IOBHOMY 00CsI31, a/IeKBaTHOCTI PO3pO0IICHOT
MOJIeJIi JaHWX Ta 3PYYHOCTI BHUKOPUCTAaHHS I1HCTPYMEHTIB iHTepdeincy
B3a€MOJi1 KOpHCTYBaviB i3 cucTteMoro. Po3poOka cucreMu nmpoBoAMiIach B
paMKax BHKOHaHHsI 1oroBopy 3 CymlY.
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Mo0ibHHUI 101aATOK MiATPUMKH TislILHOCTI Ca0BOI TeIJINI

Omnexcannp [opsues, cmyoenm ep. 113-81c;
Bononumup Haropuuii, doyenm

Kadenpa IT, Cymchkuii nepxasuuii yHiBepcureT, M. Cymu, Ykpaina

Hayka i1 cyuacHi TexHONOrii MpPOHWKAIOTh B yci cdepu AisIIBHOCTI
JIOMUHM, TOJETIIYIOYM TIPamio, ONTHUMI3YIOUM BHTpPATH. TeXHIYHHH
nporpec He oOIHIIOB CTOPOHOIO 1 camiBHULTBO. B mepury yepry, mpouecu
aBTOMATH3aIlli CTaIN aKTyallbHi, 3BUYAIHO, [Tl TIOJHMBY POCIHH, aje 1 1HIIi
npucaauOHi 3aBJaHHS Terep MOXKHA BHPINIYBATH 32 JOTIOMOTOIO TEXHIKH,
sIKa aBTOMAaTHYHO, 0€3 yJacTi JIFOINHU, BUKOHYE JIOKaJIbHI 3aBIaHHS.

CyuacHu#l piBeHb PO3BUTKY iH(POPMALIHHUX TEXHOIOTIH BiAKpUBAE
MEePCIIEKTHBY BUKOPHUCTAHHS KOPHCTYBadaMH MPUHIUIIOBO HOBHX CEPBICIB,
BYacHOCTi 300py Ta 00poOku iHdopMmaii moao0 crany nofiit. Lle mo3sosse
BYACHO KOPEKTYBAaTH BHUKOHAHHS JIOKAJBHUX 3aBJaHb aBTOMAaTH30BaHUMH
crcTeMaMH, 0COOJIMBO y TOMY BUMAJKY, KOJIH MOCTIHO a0 TpuBanuii 4ac
3HAXOJUTHUCH MOPYY HEMa MOKJIMBOCTI a00 JOUIIBHOCTI. Y 3B’S3KY 3 IUM
3’sBHUyIacsl HEOOXiMHICT y PO3pOOI MOOIIBHOTO AOAATKY ITiITPUMKH
JISUTBHOCT] CafoBOI TEIIMIN, KU JO3BOJUB OM 3a0€3IEUUTH BiJIaICHHI
KOHTPOJIb T2 MOHITOPHHT TEXHOJOTIYHUX MPOIIECiB, IO MPOTIKAIOThH B Hill.

[pu ornsaai momiOHUX MOOITBLHUX JOAATKIB OyJIO BHIIIJICHO OCHOBHI
napaMeTpy KOHTPOIIIO JKUTTEMISUIBHOCTI caoBoi Temmii. Jlo HuX MoXkHa
BiJTHECTH: BOJIOTOCTI MOBITPSI Ta ITPYHTY, TEMIIEPATYPH MOBITPS Ta IPYHTY Y
Terunii, piBHs ByraeneBoro razy COz, piBHs ocBiTieHocTi. Takox mig yac
OIJISIIy aHaJoriB OyJo BUAUIEHO IepeBard Ta HeAodiku. Jlo mepemar
MOJXKJIMBO BiJIHECTH: HAsSBHICTh aBTOpHW3aIlii (HOBHa abo 4acTKoOBa), py4HE
KepyBaHHs BHKOHABYMMH TpHUIafaMu, 3posyminmii inrtepdeiic. o
HEJIOJIKiB: BUKOPUCTAHHS TUIBKH CIICLialbHUX NPHIALiB (ICBHUX OpEHIIB
3 BHCOKOIO BapTICTIO), BIJICYTHICTb MOJIJIMBOCTI BHUKOPHCTAHHS OiNIbII
JeNIeBUX aHAJIOTIB, CKJIAJHUI Y BUKOPUCTaHI KiHIIEBOMY KOpUCTyBady. B
pe3yibTaTi aHalidy aHaJoriB OyJd BHU3HAYCHI OCHOBHI BHMOTH JIO
MOOLIBHOTO JOAATKy: BiJAlCHE KEPYBAHHs TCILUIMLCIO, MOHITOPHHI B
peasbHOMY 4aci 3HaYeHb OCHOBHHX napaMeTplB KUTTEISUTBHOCT] TETUTHII,

3 yChOTO BHIIE CKa3aHOTO, MOXKIIMBO 3pOOUTH BI/ICHOBOK, 110 KiHIIEBOMY
KOPUCTYBady 3pydHille BIJICIJJKOBYBAaTH CTaH CaJlOBOi TEIUIMI Ta
KEepyBaTH HEI0 IUCTaHLIHHO, IO B CBOIO YEpry OO3BOJIUTH IiABHIIUTH
BPOXKaHHICTh Ta 3MEHIIUTH COOIBAPTICTh BUPOOJICHOT IIPOAYKIIIi.
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Indopmaniiina cucTemMa mMaATPUMKH
NMPOBeeHHS eKCIIEPHUMEHTAIBLHUX A0CTiIKeHb
XapaKTePUCTUK JiTiH-IOHHMX aKyMYJIITOPiB

Bonomumup Kobnos, cmydenm ep. 1T.m-01; Bonogumup Haroprwii, doyenm

Kadenpa IT, Cymcrkuii nep>xaBanii yHiBepcuteT, M. Cymu, Ykpaina

Ha cporoaHi miTii-ioHHUH aKyMyJsITOp BUKOPHUCTOBYETHCS y BEJHKIii
KUTBKOCTI TIOPTATUBHUX TIPHUCTPOiB, a came: MOOUThHHUX TeleoHax,
CJIEKTPUYHMUX ABTOMOOUIAX, KOMIT'IOT€pax, HOYTOyKax, IUIaHIIeTax Ta
HakonmudyBadax eHeprii. Jlnms 30imblneHHs dYacy poOOTH JiTiH-i0HHHX
AKyMYJISITOPIB MOTPiIOHO 0OpOOIIOBATH Ta aHATI3YBaTH iX XapaKTePUCTUKH
3a JaHUMH HalpyTH Ta CTPyMY, SKi OTPUMYIOTbCS HiJ Yac iX TeCTyBaHHS.
Ane aHami3 TOTOKY JaHUX 3aliMa€ BEIUKY KUIBKICTh dacy, SKHH
JTOCTITHAKA MOTJIM-0 BUKOPHCTATH JUIS BHUSBICHHA NpoOIeM B poOOTI
aKyMYyJIITOpA Ta MOJANBIIOMY X yeyHeHHi. [1]

Y 3B’sa3Ky 3 HEOOXITHICTIO MATPUMKH TPOBEICHHS EKCIEPUMEHTIB,
0cOo0JMBO y TOMY BHWIAJIKy, KOJIH TIOCTIHHO 3HaXOJUTHUCh MOPYY 3
EKCIEPUMEHTAIBHOI0 YCTAHOBKOIO ITif] Yac MPOBEACHHS €KCIIEPUMEHTY He
Ma€ MOXKIIMBOCTI, OCKUTbKH €KCIIEPUMEHT MOKE MPOXOAMTH BiJ| JEKITBKOX
TOOWH A0 JeKiTbKOX TWXKHIB, 3’SBHJIacS HEOOXiMHICTE y pPO3poOIi
iHpOpMAaIIiTHOT cHCTEMHU.

Buxomsium i3 BHIIE3a3HauYeHOTO Oyina BH3HAYCHA MeETa NPOEKTY —

po3podka iH(hopMariitHOi CUCTEMH i ITPUMKH MIPOBEICHHS
€KCIIePUMEHTANIbHUX JOCITIKEHb XapaKTePUCTHUK JITI-10HHUX
AKyMYJISTOPIB.

Jnsi 1ocATHEHHS BH3HA4eHOI MeTH OyJlo BHKOHAaHO aHaji3 TphOX
JOJaTKIB-aHAJIOTIB, IO JO3BOJIM/IO BHIIIMTA OCHOBHI BHMOILHM JIO
iHpOpMaIIiHHOT CHUCTEMH, SIKi TOJISATalOTh y: BiJIaIECHOMY KepyBaHHl
CKCIIEPHMEHTOM, H06y,I[OB1 rpadiky 3aeKHOCTI, 30epexKeHHI Ta Ieperis
icTopii AOCIHiAIB, MOXIUBOCTI apx1ByBaHHs{ Ta pO3apXiBYBaHHs 3aMipiB,
30epexeHH] MoOYIOBaHUX 3aJIeKHOCTEH y BUIIISAI 300pakeHb.

PesynpTaroM BHKOHAHHA TIPOEKTy € po3pobiieHa iHpopMmaliiiHa
cucTeMa, sika BUpILIye mpodiemMy oOpoOKH Ta Bi3yalbHOTO NMPEICTaBICHHS
EKCTICPUMEHTAITFHHUX JIAHUX [I0J0 XapaKTEPUCTHK JITIH-IOHHUX OaTtapei.

9. Clean Energy Institute, University of Washington: Be06-caiir.

URL: https://www.cei.washington.edu/education/science-of-
solar/battery-technology.
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Indopmaniiina cucrema mMiaATPUMKH
MPOAAKY CTOMATOJIOTiYHUX MaTepiajiB

Jmutpo IIpotuBens, cmydenm ep. IT.m3-01c;
Bononumup Haropuutii, doyenm

Kadenpa IT, Cymchkuii nepxauuii yHiBepcureT, M. Cymu, Ykpaina

OcranHiM wacoM B YKpaiHi Bce Oulbliie 3pocTae MOMUT Ha
cToMaroJoriuni nmociayru. YacTka JikapiB cToMarTosioriB nepesuinuna 14%
BiJ ycix mikapiB 3a 2017 pik i pa3oM 3 IIMM 3pOCTa€ JAOBipa MAli€HTIB,
OCKLUIBKH SIKICTh Ta MiAXi1 0 JIKyBaHHS KapJAHHAIHHO TTOKPAIIMIHCH.

KoxnaoMy mikapro mjis JiKyBaHHS MAIli€HTIB HEOOXigHI CTOMATOJOTIUHI
Matepianu. Ockinbku B YKpaiHi crae Bce Oinplile NMpUBAaTHUX KITIiHIK Ta
kaOiHeTiB, TO 1 3aKyIiBIIs MaTepialiB Mmaja Ha TUIedi iX BIaCHUKIB.

Y Mononux, IiKapiB-MIOYaTKiBIIB, MICI 3aKiHYEHHS! HABYAHHS B BUIIUX
HaBYANIbHUX 3aKIaJax IocTae mpobjema 3 BHOOpPOM Ta NpuUAOaHHSIM
CTOMATOJIOTIYHHX MaTepianiB, Yepe3 BEIUKAH acOPTUMEHT, KiIbKICTh
BUPOOHUKIB Ta CYMICHICTh MaTepiatiB OJWH 3 OJHUM.

Ha choroanimHiii 1eHb, IHTEPHET-Mara3uHU CTaJIXM OCHOBHOKO TOYKOIO
30yTy IMX CaMHUX CTOMATOJIOTIYHMX MaTepiajiB i3-3a BCECBITHLOI MaHAEMIl
Ta Kpu3u. JIogu HaBYWIMCH IIHYBaTW CBid 4ac, TOMY OIJBIIICTH Ja€
repeBary OHJIalH-3aKyIIiBJIi, TOMY IO I1¢ 3HAYHO €KOHOMUTH Yac JIiKapiB.

Mertoro kBamidikamiiHoi poOOTH MaricTpa € po3poOka iHhopMmamiiHOT
CHCTEMH MiATPUMKH MPOAAXKY CTOMATOJIOTIYHHMX MaTepialiB Jyisl JiKapiB
Pi3HOTO piBHSA KBaidiKarii.

Indopmariiiina cucrema Oyme mnpu3HayeHa s peanizamii migbopy
CTOMATOJIOTIYHUX MaTepialiB 3a BHAAMH 3aXBOPIOBaHb a00 KaTeropisiMH,
BUXOASYM 3 HAsABHMX MarepiaiB Ha caifti I[HTepHeT-mMarasuny.
[lepenOauvaeTbess cucTeMa TMPONO3MLIM TOBapiB  KOPUCTyBauy JUis
JiKyBaHHS 00paHoi xBopoOu. OnHi€r0 3 TONOBHUX (YHKIIHM € aBTOMaTHYHA
TepeBipka MaTepiajiB Ha CYMICHICTh OAMH 3 OJHHM, IO TOBHHHO 3HAYHO
3a0IQ/INTH Yac JIIKapiB Ha Mmi0ip Ta 3aKyITiBII0 MaTepialis.

[IporpamMue piieHHs Mae OyTH KOPUCHHUM JUIst 000X CTOPIH: MOKYIII Ta
Oiznecy. Bona motpeOye, B meplly 4depry, BUPIIIEHHS MPOOJIeM IIbOBOT
ayamTopii 3apad 3MEHIIEHHS BUTPAaYeHUX 3yCWIb TMOKYIIS Ha
3aMOBJICHHS TOBapy. 3py4YHHH Ta IMBUJIKHH CEpBIC, B CBOI 4epry, Oyxe
MPUHOCUTH MPHOYTOK Oi3HECY, Ta K PEe3yNbTaT, YyCYHEHHS! KOHKYPEHTIB Ha
PUHKY, 30UIBIICHHS KOPUCTYBIBHUIIBKOI 0azu Ta  MaTepiaibHe
30arayeHHs..
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IT-TexHoJ10ril — cTaH Ta r0JIOBHUN BUKJIHMK
Bixrop Hewns, doyenm
Kadenpa IT, Cymcrkuii nepxasauii yHiBepcureT, M. Cymu, Ykpaina

Hocnigauku i3 The Standish Group 3i0panu fgaHi mpo YCHIIIHICTH
BUKOHAaHHS [T-mpoekTiB mpoOTSAroM OCTaHHBOI uBepTi CTOMITTS [1].
HeBimomo, CKimbKH MPOEKTIB BUKOHYBAIOCS, ane TOW (akrt, mo 3amisHi
OinpIlie BOCBMHU THCSY PECHOHJEHTIB, BKa3ye Ha MOBipy A0 3i0paHWX
naHuxX. Pe3ynbraT  ONUTYBaHHS  TIpEACTaBIeHI Ha  pHUCYHKY 1
po3nounHaroun i3 1994 poky. ¥V cepeqHpOMYy YacTKa YCHIIIHUX TPOEKTIB
(peami3oBaHi yci BUMOTH y MeXax OFO/DKETY 3a MPU3HAYCHHUN 4ac) CKIIaac
28,5%, uacTka CyMHIBHHX NMPOEKTIiB — 49%, a HEBIaINX MPOEKTiB — 22,5%.
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Pucynok 1 — Ycnimnicts Bukonanus IT-nipoekris
Yy MI>)KHapOJIHIH MPaKTHIIi.

3pocranns cepeanboi yactku yemimuux [T-mpoexTis ckinamae 0,04% Ha
piK, a 3pOcCTaHHA YacTKW CyMHIBHHUX IpoekTiB ckianae 0,08% Ha pik.
BiamoBiHO cepeliHs YyacTKa HEBIAIMX MPOCKTIB 3MEHINYETHCS MIOPOKY Ha
0,12%. 3BicHO JaHi HE € CTa0IIFHUMH, ajie KOJMBAHHS HE TEPEBUILYIOTh
5%. HaBeneni nani Bpaxaroth. CHiIbHOTA 3aHEMIOKOEHA. Y YOMY BOAYarOTh
cyTb mpoOyiemu Ta Ae ii mykarors. [IpoaHanmizyeMo HampsIMOK 3aluTaHb
MIPH OITUTYBAHHSX Ta HOTO MiATPYHTSI.

Posrnspatotbest HacTynHi hakTopu, Hanpukinan [2, ¢.50-53]: 3anydenns
KOPHCTYBadiB, MiATPUMKA BHIIOTO KEPiBHULTBA, SCHUN BUKJAJ BUMOT,
MpaBWIbHE IUJIAHYBAaHHS, pEANICTHYHI OYIKyBaHHS, HEBENHMKI eTanu
MPOEKTY, KOMIIETEHTHUI TIepCOHAI, MPaBO BIACHOCTI, sSCHE OaueHHs Ta
i, MpaubOBUTHH, coKycoBaHMM mepcoHan. HasBani mecsite Qakropis
BH3HAYAIOTh Ha JYMKY ONHUTYBaHWUX Onm3bko 85% pesynbraty. Pemty
BHM3HAYAIOTh 1HIII He3’sICOBaHI/HEBU3HAYCHI (DaKTOPH.
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Maroun HaGip pakTOpiB, AKi pO3TIATAOTH 1 MiJ SKi HANAIMITOBYIOTH CBOL
BIJIMIOBI/Ii PECIIOHJICHTH, TIEPIII 32 BCe HEOOXITHO 3HAWTH BiJMIOBIIb Ha JBA
npocTi nuTaHHs: «SIkuid mpeameT posrisaay?» Ta «Hu mawTe 1i daxTopu
70 HBOTO BigHOIIEHHA?». Lli MATaHHS € BaXJIMBUME, OCKUIBKH Ha KOHY
COTHI MITBSAPAIB JoJapiB. SIKIO BUXOMUTH 13 MPHU3HAYCHHS TPOIICH, TO
MPEeIMETOM PO3TJIsIy OBUHEH OypW MporpamMHuil mpoaykT. HaBite, sKio
B KOHTpakTax IMepeadadanocs CTBOPEHHS TMOBHOIIHHUX TPOrpaMHO-
TEXHIYHUX KOMIUIEKCiB, TO BOYCBHAb TNPETCH3IH 10 TEXHIYHOTO
3a0e3MeyeHHI HalaTH HEMOXKITUBO. A SKILIO BOHH €, TO 1I€ 3yMOBIICHE MOXKE
OyTH JIMIIe HEKOMIIETCHTHICTIO BUKOHABIIIB KOHTPaKTY. SIKIO K B3ATH IO
yBarum HaBeJCHHWH TiepeliKk (akTopiB, TO BUXOAUTH MO0 MPEIMETOM
po3rmsigy € poOoTa BHWKOHABIIB, OCKUIBKKM yci (akTopu MaroTh
Cy0’€KTMBHMH XapakTep 1 HE MAalOTh NPSMOrO BiJHOUIEHHS [0
pO3pOOTIOBaHUX  MPOTPAMHUX TPOAYKTIB UM  MPOrPaMHO-TEXHIYHHX
KoMIutekciB. OcTaHHI MarOTh BUKIFOYHO 00’ €KTHBHUHN XapakTep i, K Oyab-
SKUH TPOAYKT BUPOOHWYOI MisTIBHOCTI BH3HAYAIOTHCS JIMIIE CKIAJOM
€JIEMEHTIB/KOMIIOHEHTIB, CIIOCOOOM iX 00’€JHaHHS y ITICHUNA MPOIYKT Ta
NOTPUMAaHHA BHMOT TEXHOJOTIYHMX TPOIECiB, SAKi TMPH  IBOMY
BUKOPUCTOBYIOTHCSI.

CralinbpHICT HaBEeEHUX PE3YNbTaTiB € MiATBEPUKEHHS TOro (akry,
O JOCHi/KyBaHi (aKkTOpu HE BIUIMBAIOTh HA PE3YJIBTATUBHICTH
iHBecTyBaHHS y iH(opManiiiHi TexHosorii. Curyalis He MOKPAILy€eThCS Y
3B’SI3KY 13 3MIIICHHSM aKIEHTIB y 3’SCyBaHHI NPHYMH HE33J0BUIEHOTO
CTaHy CIIpaB Bij TEXHOJIOTiI po3p0oOKH 00’ €KTY /IO eMOIIili BUKOHABIIIB.

SKmo HaBecTH MOPSAOK y CBOIM CBIZOMOCTI IUIAXOM BHIAJICHHS
POMAHTHYHOTO OpPEOoJy, NPUTAMaHHOTO Mporpamicram N’ STAECATHPIYHOT
JaBHUHU, TO BHWSBJSIETBCS BKpall HHM3bKa KBalli(iKalis BHKOHABIIB,
HU3BKHUI piBeHb TPOQeECciiiHOT KyJIbTypH 1, SIK HACHiAOK, HU3BKHI PiBEHb
npodeciiiHoi miAroToBku (axiBiiB 3 MPOrpaMmyBaHHs Ta iHGOpMAIiHHUX
TEXHOJIOTiH, a TAKOX OpraHi3allii BApOOHUIITBA IPOTPAMHHUX MPOIYKTIB.

Le € ocHOBHUI1 BUKIHK cycmiiberBa 10 [T-ramysi.

10. The Curious Case of the CHAOS Report 2009 (1 Jul 2009, updated
10 Oct 2021)  https://www.projectsmart.co.uk/it-project-management/
the-curious-case-of-the-chaos-report-2009.php ~ (lata  3BepraHHs
3 xBiTHs 2022).

11. A.B. YekmapeB, Vnpaenenue UT-npoexmamu u npoyeccamu (Mocksa:
IOpaiit: 2018).
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Web application to support the activities
of employee of the project organization in KZAPR

Denys Shelekhov, Student of IT-82;
Viktoriia Antypenko, Associate Professor;
Viktor Nenia, Associate Professor

Department “Information Technology”
Sumy State University, Sumy, Ukraine

There are many different applications in the world today. A lot of them
are used to simplify one or another activity in most areas of life. Examples
include calculators to reduce settlement time, news web-applications that
provide access to the latest events, both urban and global, which would
require a lot of time to find etc.. However, there are those who differ in
their own purpose from others. These are applications designed to simplify
the creation of all the above developments. These can be, for instance,
frameworks for programming languages.

The tools complex of the automation the designing works (KZAPR) is a
software product which is created within the applied scientific research
works of Sumy State University. Its using should automate the process of
organizing the designing of engineering objects. It is important to develop a
module to support the activities of the employee of the project organization.

KZAPR Core is a Task Manager, where such functions as creating,
sending, receiving and verifying tasks in accordance with access rights are
available. The executor is warned in advance about the content of the task
and is provided with specialized development tools. Project documents are
provided automatically. Collective peer review is a subject to special
permission. This ensures that the data protection mechanism works.

The user interacts with the KZAPR core through the web-application.
The software is based on an object-oriented programming methodology.
Java has been chosen as the development programming language.
Communication with the server is provided only by the offered means
using only the commands provided in advance. All commands pass only
through a specially configured filter, which prevents the destruction or
modification of software and / or information.

Data exchange is provided using JSON text format and self-
presentation.
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Web application to support the activities
of the administrator in KZAPR

Dmytro Hlukhovtsov, Student of 1T-82; Viktor Nenia, Associate Professor

Department “Information Technology”
Sumy State University, Sumy, Ukraine

All organizations faces the implementation and planning of large
amounts of tasks for staff every day. This is quite a time consuming
process. Without planning the tasks and delegating authorities, it is
impossible to plan any process at every level of management of any
organization.

With the development of information and digital technologies, the
creating of systems that can organize the construction of such interactions
is one of the important research areas. First of all, they are aimed at
designing and implementing individual solutions that will be able to
provide the necessary functionality for the management and control of
processes and staff, as the part of companies that "go online" is growing
each year. That is what project organizations have become also.

One of the most important components of such system is the
administrator module. It provides basic functionality for control over the
integrity of mechanisms, user actions as well as virtual file storage for a
variety of digitized paper documents. Thus, in particular, it can manage
access levels and the internal structure of various data warehouses, which
maintains data integrity and to some extent the security of workflows.

To specify the use scope of the administrator module, it has been
decided to develop it as a web-oriented subsystem of the tools complex of
automation the designing works (KZAPR). The considering issues are
related to the support of the administrator’s field of activity. The solution of
this problem includes all the previously listed functions and mechanisms of
interaction and provides maximum comfort and productivity from use of
this module by the client.

It has been decided to implement this web application using HTML,
Express web-applications framework for Node.js for the server side, React
JavaScript library for the client side, SASS metalanguage for styles and
GitHub version control system for cooperative work within the project.

The result of presented research is a web application to support the
activities of the administrator in KZAPR. Its use providers clients with
comfort work through understandable interface as an administrator of the
designing organization.
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Web-nonarok cynpoBoakennsi nporpamuoro cepsepy K3AIIP
IOpiit Morwuna, cmydenm ep. IT-82; Bikrop Hensi, doyenm
Kadenpa IT, Cymcrkuii nepxasuuii yHiBepcureT, M. Cymu, Ykpaina

3acrocyBaHHs iH(OpMAIIHHUX TEXHOJIOTIA JOMOMarae B IMPOBEICHHI
PO3paxyHKiB i aBTOMaTu3aii 0araTbox MpOLECiB MAaIMHOOY/IBHOI ramysi.
ToMy 3poctae mOmUT Ha PO3POOKY KOMIUIEKCY 3acOo0iB aBTOMaTH3allii
npoekTyBabHUX poOiT (K3AIIP).

Croromni web-gogatku € JigepoM cepen 0araTboX iCHYIOUHMX PILLICHb.
Bonu mpocTi y BHKOPHCTaHHI Ta AOCTYMHOCTI. Tomy Oyno BHpIIIEHO
po3pooutn K3AIIP Ha mmardopmi web-texHomnoriit. Cepen mepeBar MokHa
3a3HAYUTH JOCTYIHICTH i3 OyAb-IKOTO MICIIS 32 HAsSBHOCTI MiAKITIOUEHHS
no Mepexi [HTepHeT Ta BHCOKY Mpane3faTHICTh HEe3aJeKHO BiJl 0OpaHol
omepariiiiHoi cucteMn. MeTOl0 JaHOTO JOCTIKEHHS € po3poOka
iHdopMariiiHoi TexHomorii 3abe3medeHHS MIATPUMKH BUPOOHHUYOTO
MIPOIIECy OpraHi3amii 3 MPOEKTYBaHHS MTYYHUX 00’ €KTIB.

Hns 3abe3medyeHHst 3maro/pkeHoi poOoTu Beix miacuctem K3ATIP
3allpONIOHOBAaHO  €IMHHWK A7 BHKOHYBaHHX  3aBJaHb  MEXaHi3M
CYNPOBOJKEHHSI MTPOTPaMHOTO CepBepy, KN BinmoBigae 3a oOpoOKy Ta
poboTy 3 namumu, oTpuMaHuMu 3 0asu JaHuxX. Peanizanis BMKOHaHa
MOBOIO HporpamyBanHs Java. [i yHlBepcaJII)HICTL B po60T1 3 OyAb-IKUM
arapaTHUM 3a0e3MeYCHHSIM Ta HasIBHICTh BEJIMKOI KUTBKOCTI 010i0TeK JUIst
PO3pOOKH cepBepy BU3HAYMIIH i1 MIPiOPUTETHICTS.

[Iporpamuuii cepep K3AIIP po3pobmsierscs 3a apxitektyporo REST.
VY ii OCHOBI NEXUTh OOMIH JaHUMHM MIXK KIEHTCBKOIO Ta CEPBEPHOIO
YacTHMHAMU NIITXOM 0OMiHY JaHumu 3a paxyHok HTTP mporokomy. Taka
peamizaniss K3AIIP Hamae MOXnMBICTH 3pyyHOro MacmITaOyBaHHS Ta
CTBOPEHHSI KOMIUIEKCY 13 pi3HHx anapaTHUX IIatopM, HAIPHUKIAL,
po3pobka MOOINBHOrO abo cTalioHaApHOTO MPOrpaMHOro Aoxatky. Takox
PO3MEXYBaHHS Bl,[[06pa)I<€HH$I Ta JIOTIKM JIO3BOJIIE  BUKOHYBAaTH
HQJIANITYBaHHS Ta 3MIHM B OJHIM 4YaCTHHI, HE BIUIMBAIOYH Ha
Mpare3aaTHICTh 1HIIION.

Janwuii web-101aTOK MPUUHATO PILICHHS BCTAHOBUTH Ha BiIIaJICHOMY
cepeepi Oracle mig ympapiiHHAM ornepaiiiiHoi cucremu Linux. OcTtaHHS
BUKOPUCTOBYETHCS B OIJBIIOCTI BHUIAJKaX Ha IJACTaBI IMiIBUIICHOT
HQIIHHOCTI Ta MEHIIMMH NOTpeOaMU BUKOPUCTAHHS allapaTHUX PECypCiB y
MOPIBHSHHI 3 THITUMH OTIEepaIliiHIMU CHCTEMaMHU.
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Mobile Application for Organizing Bottled Drinking Water Orders

Ivan Andrusyshyn, Student of 1T.m-01;
Yuliia Parfenenko, Associate Professor

Department “Information Technology”
Sumy State University, Sumy, Ukraine

Due to the fact that tap water is generally not of high quality, people
often prefer bottled water, the safety of which is guaranteed by the
manufacturer. The ability to shop online has eased the situation for all types
of shoppers. Information technology provides access to online delivery
services anytime, anywhere.

Thus, the purpose of this project is the development of a mobile
application for organizing bottled drinking water orders. The topicality of
this work is to reduce the time of the user or manager of the company when
placing an order for the purchase of drinking water and related products
and determining the optimal delivery route to the points of customer
addresses for the courier.

The mobile application was written in Java for the Android operating
system. To save the data of the application, the Google Firebase service
was chosen. The data are saved in JSON file format. The following objects
were created during the database design process: goods, users, cart list,
orders, and archive.

The application will be used by the following categories of users: client,
courier, and administrator. Users will have access to the following
functions: view the list of goods; add products to the cart; registration of the
order of delivery of the goods; authorization and registration in the personal
account; review previous own orders; cancellation of current orders.
Courier will be able to view the list of current orders, view orders on the
map, create a route of delivery of goods to customer order points, change
the status of the order. The administrator will be able to view the list of all
orders, add and edit goods, add, or remove a courier, and change the status
of the order.

The result of this work is a mobile application for organizing bottled
drinking water orders. Using the mobile application for water ordering
organization allows reducing the user’s time when placing an order for
water delivery and organizing the company’s internal work with orders.
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Minxix 1o giarHocTyBanHA iH(eKUiHHNX 32XBOPIOBAHb
3a KipHUMH MPOSIBAMM 32 I0NOMOT0I0 HEPOHHUX Mepe:K

Enyapn KinmmakoB, anupaum; YOmnis [lappenenko, doyernm

Kadenpa IT, Cymcrkuii nep>xaBanii yHiBepcuret, M. Cymu, Ykpaina

Ha cporognimHiii neHb iCHye AyKe BENHMKa KiJIbKICTh 3aXBOPIOBAHb,
KOTpi MarOTh HETaTHBHI HACIiAKH Ha OpraHizM Ta MaiOyTHE 310pOB’s
moAnHU. Benyka KiIbKicTh HAaceleHNX MYHKTIB MaroTh BiJJaleHi MyHKTH
MBUAKOI JTomoMord, abo pi3HOro poxy amOymaTopii, KOTpi MOXYTbh
3MIACHIOBATH X04a 0 MiHIMAIbHY METUYHY JTOTIOMOTY YU B3arall He MaloTh
CHeLiaNiCTiB By3bKOro Npo(isro, HAPHUKIA, B CUTBCBKIHM MicueBocTi. Ase
Maibke KOXKHA TpeTs JIoJuHa Mae cMapT(oH, 1 KiNbKICTh KOPUCTYBadiB
IMIOJICHHO 30UIBIIYEThCS, OUIbIIE TOTO BEJIMKA KUIBKICTh JIIOJCH
KOPUCTYETbCSL Mepexero IaTepHer. Y Oaratbox KpaiHax CBITY € ayxe
MOMYJISIPHE HANPABJICHHS, SK TeleMEOUIMHA, SKa 03BOJSIE BiANalEeHO
KOHCYJIbTYBaTHCh 3 JIiKapeM Ta HaJaBaTH €KCTPEHO MIBUIKY JOIIOMOTY a0o
IUTaHyBaTH Tojanblle JiKyBaHHS. B VYkpaiHi e HampaBlieHHsS JHdIIe
PO3pOOIISIEThCS 1 € NIMIe Yy NMPUBATHUX KIIHIKaX, JIKYBaHHS B SKHX €
JOpOTOBapTiCHUM. TOMYy aKkTyalbHICTh TEMH IIOJSTa€ B PO3POOIEHHI
IHTEeNIeKTyallbHOI CHCTeMH, KOTpa Oyzme 3a JOMOMOTOK MOOUIBHOTO
tenepony abo  KoMIT'loTepa  poO3Mi3HaBaTH  iH(QEKUiHHI  MIKipHi
3aXBOPIOBAHHS, a TaKOX KJIACHU(IKyBaTH X 3a CTyleHeM BaXKKOCTi, 1100
MOKHa OyJl0 TIBHJKO Ha 3aXBOpIOBaHICTh pearyBaTH. lle mo3BONHTH
LIBUJKO JIOKAJi3yBaTH 3axBOPIOBaHHA Ta HETallHO BiapearyBaTH B
3aNeXHOCTI Bij moTpebu. [laHa cucrema HajgacTh WiTKy iH(opmarito, mo
HEOOXiZTHO poOWTH, 4YM € JaHe 3aXBOPIOBaHHS HebOesnevyHuM. JlocTaTHBO
niie chororpadyBaTy Ta 3aBAaHTaXUTH HA CEPBIC 1 OUIKYyBaTH pe3yJIbTaTYy.

CTOCOBHO TEXHIYHOI YaCTWHHU, TO JaHa iH(opMalliiiHa cuctema Oyze
MPALIOBATH 3a JOMOMOI0I0 KOHBYJISILIIHHUX HEMPOHHUX MEPEXk TIINOOKOro
HaBYaHHs, KOTpi OyAyThb 3aiiMaTHCs PO3Mi3HABaHHSAM Ta Kiacu(iKalli€ro.
JlaHoro THITy HEHpOHI Mepeki TMOKa3yloTh BHCOKI pe3ylbTaTH Yy
KOMEPIIIHNX MPOEKTAX, TAKOXK PE3YIBTATH MOKEMO IMOOAYUTH Y KOMITaHi1
Google, sKi aKkTHBHO iX BHUKOPHCTOBYIOTh Ta BIPOBAIKYIOTh Y
BUKOPHUCTAHHS KOPUCTYBaYaMHU.
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Takoxx OyayTh BHKOPHCTOBYBAaTHUCH DPI3HOTO poay (peimMBOpKy st
po3miveHHs1 300paxeHn, a came OpenCV, koTpi OyayTh BHUAUIATH came
30HY 3aXBOpIOBaHOCTi. CTOCOBHO (pEeHMBOPKIB HEMPOHHUX MEPEXK, TO IS
BUpileHHs 3afaui po3risnaioTees TensorFlow abo Pytorch. Skwuii came
(peiiMBopk Oyme oOpaHO AJIsl MIarHOCTYBAaHHS IIKIPHUX 3aXBOPIOBAHBb 3a
3a00paXKeHHAMH, pilleHHsA OyJe NPUAMATUCh MCHS JOCHIDKEHHS iX
edexTuBHOCTI. HaBuaT Mojenb MIaHyeThCs HA JTAHUX, 310paHUX came 3
MEAWYHOTO Aepmartockomny. Lle amst Toro, mo6 300paxkeHHs Oylno YWiTKUM
IUISL MEpeXi, a TaKOX SKICTh OyJe BIUIMBATH Ha METPUKU SKOCTI MOZEINI.
lonoBHOIO 3ajgauero € BENMKHH BiJCOTOK JOCTOBIPHOCTI MOJENi Mpu
po3mizHaBaHHI Ta Kiacudikarii. Apke came OIiHKa AKOCTI Oyie OMHIEr 3
TOJIOBHHUX KPHUTEPIiB SKOCTI iH(popMariitHoi cuctemu. B naniit npenMeTHiit
00JIacTi 1€ € BAXKIIMBHUM, 1 MOTPiOHO OyTH BIIEBHEHUMH B TOMY, IIO JIFOAMHA
OTpPHUMAE MPaBUWIBHUH JIIarHO3.

Crin 3acBiguuTH, IO TAKOXK OJHIEI0 3 TOJOBHUX 3ala4 € OTPUMATH
ONITUMi30BaHy MOJEIh, 1100 BOHA MPAIIOBAJIO MIBUIAKO 0€3 3aTpUMOK Ta Ha
pi3HEX mIaTdopmax.

Hnst  miarHOCTyBaHHS —IIKIpHUX — iHQEKIIHHMX  3aXBOPIOBaHb 32
300paXCHHSIMH 3alpOIOHOBAHO MiJIXiJ — MAIli€eHT POOUTH (OTO MIJISTHKU
WKipy, Hajacuinae QoTo Jikapto, micias 4oro (oOTo MmoTpamsisie o
ONPAIFOBAHHS 1HTEJIEKTYaIbHOI YaCTHHH CUCTEMH. € 000B’SI3KOBHM, 100
¢dotorpadis abo 300pakeHHs1 OynH 3pobIeH] HiTKO, Ta c(hOKycoBaHi came
Ha mKipHomy mposiBi. [licns d9oro, 300paXeHHSI PpO3MIYa€EThCH,
BULISETHCS, IO caMe Tpeba po3mizHaTu cuctemi. Cama HeipoHHA Mepexka
3a3JlaJIeri/Ib HaBUeHA Ha TECTOBIM BUOOPII 300pakeHb 1 TAKOXK 3a3/1ajeriib
po3miuena. [loriM HelipoHa Mepeka Ha BXiJ OTPHMYE Ty JIOKAIbHY
YaCTHHY 3aXBOPIHHS IIKIpW 1 MOYMHAE TPOIeC 00poOKH, Kiacudikarii Ta
BUBOJly pe3yibTaTy. SK TUIbKM iHTEJEeKTyallbHa CHUCTEMa BH3HAYWIIA
3aXBOPIOBAHHS, MAIIEHTY HAAAEThCS PE3yJbTAaT y BUIJISAL MHCHBMOBOTO
orucy. A came, IO 3a 3aXBOPIOBaHHSI, YU MOTPEOY€E MAII€HT HEBiKIATHOT
JOTIOMOTH. AK€ IIKIpHI XBOpOoOH, MOXYTh OyTH J0BOJI HEOE3NMEeUHUMH, 1
HEOOXiZHO HaJaBaTH MEIUYHY JOIOMOTY HeraiHo. ToMy cuctema HagacTh
iH(hOpMAIliI0 CTOCOBHO 3aXBOPIOBAHHS, Ta MOJAIBIIMX i, Yd HEOOXiIHO
3BepTaTUCS 70 JIKaps, 4d I MEXaHIYHHH TpOosiB, KOTpHHA He Hece
IIKIJUIMBUX ~ HACMIAKIB JUii  370poB’s. TakuM YuUHOM po3poliieHa
IHTEeNIeKTyaJlbHa CHUCTEMa JIOTIOMOXKE 3POOHMTH IIBUJAKE A1arHOCTYBaHHS
HE3aJISKHO BiJl TOCTYITHOCTI aMOynaTopii.
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Beononarok cnaiicunry moaedeii s FDM 3D-npunTepa

Irop HoBoxateko, cmyodenm |T.m-01; FOmnis [Mapdenenko, doyenm

Kadenpa IT, Cymcrkuii nep>xaBauii yHiBepcuteT, M. Cymu, Ykpaina

3D-npyk — 1ie poriec 00poOKH Ta JPyKy MaTepiaiiB TAKUM YHHOM, 100
BOHHM MaJlH BiI4yTHY (i3W4HY NPHCYTHICTh, TOOTO NOBKUHY, IIUPUHY Ta
rnmubuny. Ha BiaMiHy BiJ 3BHYaiiHOTO APYKY, KWW BHKOPHCTOBYE MaIlip i
YOPHWIJIO, MaTepialaMy, IO BHKOPUCTOBYIOThCS Aisi 3D-Ipyky, MOXYyTb
Oyt mimanunk, miacTuk ABS, Helnon abo HaBiTh Metanmnm. Llg
PI3HOMAaHITHICTh BHKOPHUCTOBYBAHHMX MAaTepialliB O3Ha4ae, MO0 BUPOOH,
HaJpykoBaHi Ha 3D-mpuHTEpi, MOKHA 3aCTOCOBYBATH Maike B KOKHOMY
aCIeKTi HAlIOTO XHUTTS. 3aBISKU IIUPOKOMY JOCTYIY 10 OONagHAHHS IS
3D-mpyky 3’sBUIacs MOXKIHUBICTD KyIyBaTh Ta APYKYBaTH IMpPEIMETH 3
IaTepuery B pexumi peanpHOro wacy. 3D-ApyK BiIKpWUB 1HIYCTpirO
KacTtomizarii. [mkeHeprn MOXYTh CTBOPIOBATH CIICIIAi30BaHI MPOTOTHUITH
Ta MPOJYKTH JUISI KOHKPETHUX BUMA/IKiB BUKOPUCTAHHSL.

Ockinbku iHHOBalii 3D-ApyKy cTaroTh Bce OLIbII Pi3HOMAaHITHUMH
3aBJSKH O€3MEePEPBHOMY BIIOCKOHAJICHHIO TEXHOJIOTIHM, KOMIIAHIT 3MOXKYTh
MepPCOHANI3YBATH MPOAYKTH BiAMOBIIHO IO iHAWUBIAYAIbHUX MOTPEO CBOIX
kiieHTiB. OTKe, BUPOOHMKM BHUTpayalOTh MEHILIE Yacy Ha Ju3ailH i
MPOTOTHIIH.

Bukopucranns 3D-apyKy B MEIUIMHI 3pOCIIO 338 OCTAHHE JCCATUIIITTSL.

KpiM TOro, nOCHiAHMKHM TPALIOKTh HaJ CTBOPSHHSIM HEOOXiIHOT
indpactpykrypu st 3D-apyky npote3Hux THi3d. Skmio 1e BiaOymerscs,
1€ TIPU3BE/IE 10 3HIKEHHS IiH Ha TPOTE3H — MOJETIIESHHS IS THX, XTO 1X
HocuTh. OXOpOHA 370pOB’s pi3ko 3MiHMIacs 3aBasku 3D-apyky. Jlikapi
MOJYTb TIEPETBOPUTH PO3IIMPEHE CKaHYBaHHsI 300pakeHb Ha IHCTPYMEHTH
nepeonepaifHoro iaHyBaHHS.

Hns 3D-mpyky BHKOPHCTOBYETHCS NporpamMHe 3a0e3ledeHHs JUIs
aBTOMarn3oBaHoro npoektyBaHHs (CAD), sike BuMarae ydacTi JIIOJUHH.
o6 HagpykyBaTH 00’€KT Ha JOMaIHLOMY 3D-TpUHTEpi, XTOCh TOBUHEH
CTBOPHUTH OCHOBHI MPOEKTH, sIKi 3a3BH4aii 30epiratotecs y ¢aiini CAD. B
JaHWHA Yac BUPOOHWKU Ta Ju3aiiHepu mnponaroTh cBoi CAD-daiinu
3al1KaBJIECHUM 0CO0aM.
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Opnak € meski caiftu, Taki gk Thingiverse, 00’ €AHYIOTh KpEaTHBHHX 1
IU3aiiHepiB 3a MPUHIUIIAMH BIIKPUTOTO Koxy. TaM KopucTyBadi MiNsSTHCS
CBOIMH JPYKOBaHMUMHM JTU3aifHAMU Ta NpaBaMH Ha X BUKOPHUCTAHHS iHIINM
KOpUCTyBaduaM. B pe3ynbTaTi y4yacHHMKM 3a0IIaJUKYIOTh Oarato dacy,
OCKiNBbKHM iM He TOTpiOHO BHMBYATH OCHOBM 3D-mpyKy, meprn HiXXK BOHH
3MOXYTh HANAIITYBaTH Ta HAAPyKyBaTH TMOTPiOHI ememeHTH. B
MaiOyTHBOMY 3’SBIISITBCSL BCE OiNbIe 1 OLIbIIE CHITBHOT i3 BIAKPUTHM
KOJOM, OCKiIbkH 3D-mpyk HaOyBae Bce OUIBIIOrO TONIMPEHHS Ta
MOMYJISIPHOCTI.

3aBIsKkd MHUPOKOMY mommpeHHo 3D-npyky Oinbmiictb ToBapiB Oyne
pPO3po0IEHO HAa KOMIT FOTepax i «BUTOTOBJICHO» BJIOMa y CIIOJKHBAadYiB, IIO0
3HU3UTh SK BUTPATH, TaK 1 BIUIMB TPAaHCIIOPTYBaHHS Ha HABKOJIUIIHE
CepeIOBHIIIE.

MeToto mpoekTy € po3poOieHHS BeOAOAATKY, 3a JOIMOMOTOI0 SIKOTO
MOJKHA HE TUIbKH TEPErJITHYTH MOJENI B CeliaibHOMYy (DOpMaTi, a TaKOXK
30eperta Moes B opMarti, 3p03yMUIOMY IS IPUHTEPA.

Po3pobnennii nogaTok mpamroe 3 HAHOUIBII MOMHPEHHM (QOpMaTOM
mopeien «stly.

Huns nepernsgy 3D-moxmeni 'y Opay3epl BHUKOPHCTAHO —(DYHKIIIO
TPHAHTYIIALI], IKa peanizye po3OUTTS MO Ha TPUKYTHHUKH, TOYHIIIE CaMm
¢dhopMmar stl MicTUTh JaHi PO MOJIOXKEHHS BEPUINH Ta iX 3’€IHAHHS, IIi JaHi
Be0JI01aTOK MapCHTh Ta BHKOPUCTOBYE JUIsl BiZJOOpPa)KEHHS Ta IMOJAIBIIOL
00poOku Mozem. Tak sk Moaenb aisi 3D-ApyKy MOBHHHA JIIMTHCS Ha
YacTHHU (cjaiicu), peasizoBaHO (YHKIIO TOAUTY MOAE. 3aJIeHO Bij
TOBIIMHU CJIAHCY MOJENb JIIIMThCS Ha N-KUIBKICTH CJIAWCIB, MICIAS YOro
MOJIeTIb TPeCTaBiIsie co00K OaraTomapoBy TPUBHMIPHY CTPYKTYpY, SKa
chopMoBana 3 nBOoBUMIipHUX mapiB. [licns moximy mMomens 30epiraeTbes Ta
00pOOISIETECS, TOJJAI0YM JIOJAaTKOBY CHUCTEMY MiATPUMOK, SKIIO BOHA
HeoOXi/IHa, Ta KOHBEPTYE PE3y/IbTYIOUYy MOJIC/b B (hopMar «gcodey.

[MpoxykT naHOrO TPOEKTY Ja€ 3MOTY IeperssiiaTH  MOJedi,
MEPEeTBOPIOBATH MOJENi, CTBOPEHi 3a gonoMoroto 3D-penakTopa. Mopenb
MOJKHa 3aBaHT&KUTH B JOAATOK, MOOAYUTH HENONIKH, JOJaTH
IHIMBIyaJIbHI TIApaMeTpU TPUHTEPY, JAPYKY, CIaHCHHTY Ta CHCTEMHU
miaTpuMOK. TakuM YWHOM, 3aBaHTaXXHMBIIM MOJEb, MOKHA BCTAHOBUTH
HEeOoOXiIHI 3HAYCHHS MapaMeTpPiB Ta 32 HEOOX1THOCTI 3reHePyBaTH CUCTEMY
HNiATPUMOK, 3pOOUTH CIAMCHHT, Pe3yIbTyI0uy MOJENb MOXKHA 30epertu Ta
BiJINPaBUTH i1 Ha JPYK.
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Forecasting in Smart Grids for Energy Efficiency

Yevhen Kholiavka, PhD Student, Yuliia Parfenenko, Associate Professor

Department “Information Technology”
Sumy State University, Sumy, Ukraine

The International Energy Agency has forecast a sharp rise in electricity
consumption over the next 10 years. Sources of electricity generation will
not fully meet the needs of users [1].

In the current state of Ukraine’s electricity sector, there is a shortage of
electricity sources. The high level of wear of power grids is demonstrated
by the losses of electricity on transmission and distribution in two shirts
higher than in developed countries. Scheduled and unscheduled power
outages have a negative impact on electricity consumers. To overcome the
problems that penetrate into the power industry use the introduction of
Smart Grid technology.

The complex technology of "smart" electrical networks requires the
introduction of intelligent control systems. Which will ensure a balance
between source and consumption of electricity. The main areas of Smart
Grid are the development of renewable energy sources and the
development of micro-grid. Under the micro network means an economic
complex that can operate autonomously.

To create an economic complex with the possibility of autonomous
operation, it is necessary to create a technology that, analyzing the
individual needs of consumers and climatic conditions, will predict
electricity consumption. A universal model for forecasting electricity
consumption is being created, based on models of machine learning and
neural networks. Using the obtained data, the system selects the optimal
type of renewable energy sources. The management of electricity
consumption is provided by the consumption control system, which will
take into account the peak load of the power grid, preventing uninterrupted
supply of electricity to consumers.

Autoregressive methods, machine learning models, and exponential
smoothing models are used to predict time series. Neural network models
provide better prediction results in less time than other models used.

12. Energy access. Available online: https://www.iea.org/topics/energy-
access (accessed on 05 April 2022).
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IrpoBuii kBecT-n0n1aTOK «Miil yHiBepcHTET?

€preniii JIMTBUHEHKO?, cmyoenm ep. IT.m3-0lc,
Spocnasa Jlertapenko?, cmyodenm;
Haranis ®enortosal, doyenm

'Cymchkuit nepxasuuii ynisepeuret, M. Cymu, Ykpaina
ZX apKiBCHKMI HALIOHATBLHUN YHIBEPCHTET PaliOENEKTPOHIKH,
M. XapkiB, Ykpaina

3D-rpadika Bce CWIBHINIC BIUIMBAE HA IrPOBY IHAYCTpilO, Jie
PO3pOOHHKY BHKOPHCTOBYIOTH BC€ Oinblle pecypciB Ta dYacy s
MiABHIICHHS SIKOCTI Tepefadi TapHOi KapTHMHKM B LUGPOBOMY IO
MPOTPaMHOr0 3a0e3MeYeHHs. AHAI3YIOUN MPOOJIEMH, 3 TKUMH CTHKAIOTHCS
PO3pOOHHKH, MOJKHA BUIUTATH KaTeropiro BUKOPHUCTaHHS
CIIEIialIi30BaHOTO MMPOTPAMHOTO 3a0€3MeYCHHSI.

3BepTaTy yBary Ha OCOOJIMBOCTI irpOBOTO PYILisi, HOTO BIACTUBOCTI Ta
MOXKJIMBOCTI, JIETKO OTpUMAaTH YSBIEHHS Tpo MaiOyTHii mpoekt. Ha
ITPOBUI pYyIIi TOKIAMAa€ThCSl BENHMKA BiANMOBINANBHICTE OOpOOKH Ta
BioOpakeHHs rpadikd, TOMY MOTPIOHO BHKOPHCTOBYBATH MaKCHUMAIILHO
VHIBepcallbHUI BapiaHT, sSKUH He OyJe 3 BY3bKHM HampaBlICHHSIM Ta
MaTUMe IMUPOKUH CIIEKTP MOIU(IKaIlii.

BpaxoBytoun cBiii BHOIp BHUILIMBaIOTH KpUTEpii, sIKi OynHM BpaxoBaHi
MPU CTBOPEHHI IrPOBOTO JOAATKYy. AJie 3a/uisd OUTBII IIIKABOTO pillICHHS
OyJi0 3MOZETTbOBAaHA MICLEBICTh Ta KOMIUIEKC OyHiBelb PO3TAIIOBAHUX HA
il MICIIEBOCTI Ta IMIIOPTOBAHO Ii 00’€KTH, MaTepialid Ta POCIUHHICTh B
irpoBU# pymIiid. 3alikaBieHICTh ayJUTOPii TOCATHYTO MUIIXOM JIOJIaBaHHS
KBECTiB 3 HAJAIITOBAHUMHU KPUTEPISIMHU 1HTEPAKTUBHOCTI, SIKi CTIOHYKAIOTh
JIOCITI/DKYBaTH TEPUTOPIIO YHiBepcuTeTy. Peamizaiiss Ha MpPOTpaMHOMY
piBHI TOBO/KEHHSI TOJIOBHUX TIEPCOHAXIB, HABKOJMINHIX peded Ta
¢bizuunux sBu (puc. 1).

Pucynok 1 — JlemoHcTpaliist 3MiHH OPH POKY

120



IMA :: 2022 CEKLIIA 2: Inghopmayiiini mexnonozii npoexmysants

Jlst peamizaiii Takoi misli CTBOPEHO IrPOBHMA KBECT-A0ATOK 3 TIIHOOKUM
3aHypeHHSM B IrpoBUi CBiT. [JIf mBOTO B MOMATKy mepeadadeHo 3MiHy
MOTOAX Ta Mopu poky. Jyia HarmoBHEHHS irpoBoro cBity Oyno gogarno NPC
3 0a30BUM IITYYHHUM IHTEIEKTOM Ta MPUMITHBHOIO CHCTEMOIO TTOBEIHKU
(puc.2). NPC nepeMimnyroTscs 1Mo 3alaHuM alITrOpUTMaM, PO3MOBIISIFOTH IO
TeneoHy Ta POIMOBISIIOTH ofuwH 3 omauM (puc.3). OO0’exToM
cnocrepexeHHs € moBokeHas NPC, 3miHa mopu poky, 3MiHa MOTOJHUX
YMOB.

Pucynok 3 — Hanamrysanns mwryunoro intenekty NPC

IMpu po3pobui gomatky Oyino Bukopuctano Autodesk 3ds max,
Substance Painter, Twinmotion, Unreal Engine.

PesynpTarom poOoTH cTaB irpoBUil JOAATOK 3 JIOKALISIMH YHIBEPCUTETY
CymlY Marouu npueMHy KapTUHKY Ta LiKaBUH refiMmuieiHui GpyHKIioHan
MAaHIMyJIIOBaHHIM HaBKOJHIIHIM CEPEIOBHILEM.
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Web-1o1aTok niianyBajJbHHKA 3aBlAaHb Kadeapu
Jmutpo Momyanos, cmyoenm 1T-81
Kadenpa IT, Cymcrkuii nepxasuuii yHiBepcuteT, M. Cymu, Ykpaina

3anna  3amobiraHHs BTpaTaM BaKIMBOI iHQOpMAaIii Ta YacTKOBO
3MEHIIMTH HAaBaHTAXEHHs, Oylo CTBOPEHO 3HAYHY KIJIBKICTh JOAATKiB
PI3HOMAHITHOTO CHEKTpy [ii, SIK NpUKIah y MOOUTbHHX TeiedoHax Ie
30epeKeHHsT yCiX MOTPIOHMX KOHTAaKTiB, MEHE/DKEP MapoNiB — JaHi s
aBTOpH3allii B OONIKOBHX 3ammcax, a il 30epeKeHHS Ta KOHTPOIO Hal
JOPYYCHHSIMU BUKOPUCTOBYIOTHCS WeD-10JaTKH — IIIAHEePH.

Y naHiii poboTi Oymo po3poOieHo web-ITomaTOK IDIaHyBaJIbHHUKA
3aBlaHb, SK HCTPYMEHT MJsl ONTHMI3allii poOOTH mepcoHany Kadeapu.
MeTor0 aHOTO MAOCHTIKEHHS € KOHTPOJh BHUKOHAHHS Ta ONTHMi3arlis
TaKWX TMPOIIECIB, K IIAHYBAHHSI POOOYOT0O THIKHS, OpraHi3allis 3axo/IiB, Ta
BIACTEKECHHS IOTOYHOTO CTaHy IIOCTAaBJICHHUX 3aBAaHb OyIb-SIKOTO
XapakxTepy, 3aBASKH PO3pO0ICHOMY JOOATKY.

Bepyun mo yBarm crnenudiky IisubHOCTI Kadeapu, HaNpUKIa,
MiArOTOBKAa Ta MyOiiKamis craTeld, y4acTh BHKJIAQIadiB y KOH(EPEHIisX,
MPOXOJUKEHHSI CTaXKyBaHb, a SIKIIO KadeApa € BUIYCKAIOYolo, TO e U
opraHi3allisi Ta KOHTPOJIb 32 BUKOHAHHSM TPAKTHKH CTYACHTIB, OpraHizallis
Ta 3aXUCT KypCOBUX Ta JWUIUIOMHHUX POOIT, 70 SKHX IPH3HAYAETHCS
HAayKOBHM KEPIBHMK, MOJYKHAa 3aTBEPJIUTH, III0 TapHUH pPO3paxyHOK Ta
TUTaHyBaHHS 3aliMalOTh JOCHTh BIUIMBOBE MiCllé B JKHTTi IEepPCOHATY
Kadenpu.

Peanizamiss momatky-tuiaHepa y BHIIISINI web-71o7aTky oOyMoOBIeHa
HEOOXITHICTIO Ta 3pyYHICTIO KOPUCTYBaHHS Oynb-fie Ta Ha OyIb-SIKOMY
MpHUCTPOi, a 30epexeHHs yciel indopMarliii Ha cepBepi rapaHTye Oe3reky Ta
He 3aiiMae 3aliBOTO MiICIl B TaM’ ST KOMII'toTepa. €IWHOK YMOBOIO
BUKOPHUCTAHHS € HAABHICTb IHTEPHETY.

Po3pobnennit nogarok He BUMara€ 3HaHb CTOPOHHIX MpOTrpaM Ta
0CcO0MMBUX HaBWUYOK. [l modaTtky poOOTH 3 AOAaTKOM HEOoOXigHa
aBTopu3aitis. [IporpamMa mMicTUTh QYHKIIIT TeHEpYBaHHsI 3BiTiB ISl aHATIZY
CHUTBPHUX 3aBJIaHb B YHCIOBOMY Ta rpadidHOMY BHTIIsAI. € MOXKIHMBICTH
MEePerisHyTH MiJICYMKH 3a OOpaHuWil TepioJ 3 ypaxyBaHHSM IOJITYy Ha
KaTeropii Ta y4acHUKIB.

KepiBuuk: Hatainis ®enoroBa , 1OLEHT
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Indopmaniiina cucTtema NiATPUMKH TisSUILHOCTI
areHuii mo oprasizauii BUi3aiB 32 KOPAOH

Bikropis ITonomapenko, cmyoenm ep. 1T.m-01

Kadenpa IT, Cymcrkuii nepxasuuii yHiBepcureT, M. Cymu, Ykpaina

AxrtyanbHicTb. Ha cporognimmiii wac Oe3miy (axiBuiB y pi3HHX
cdepax MPUIYCKalOTh, IO BHUINA OCBiTa y chepi momopoxe U Typusmy
CTHKAETHCA 31 3HAYHUMH PYHHIBHUMH 3MiHAMH B 0aratbox cdepax. Amxe
OCTaHHIM YacOM BC€ BHJO3MIHIOETBCS Yepe3 30BHIIIHI MpoOiIeMH, Taki sK
PUMYCOBE JAUCTaHIlHE Yn oHnaiH-HaBuanus, COVID-19 [1].

[MpoGmema BHi3My TpoMamsH 3a KOPAOH € JOCHTh aKTYalbHOIO.
3BHUaifHO, icHye Oe3Ni4 TpPUYMH 3[iHCHEHHS Takoro Kpoky. KoxkeH
3aMHCIIOETECS HAJl THM, A€ TPOBECTH BIAMYCTKY 4YM PO HAasSBHICTH
OTpUMATH OCBiTa 3a KopmoHoM [2]. KpiM Toro, mprBOogOM BHUI3IYy MOXYThH
MoJIATaTH B CKOHOMIYHOMY 4YH COI[IaJILHOMY CTaHOBHINI. Hampukman,
0e3po0iTTs, BINCYTHICTH BakaHCii 3a ¢axom, HpoOIeMH 3 OTPUMAHHA
BIJIIOBIJHUX HABUYOK Ta 1HIIIE.

ToToBwmii TOCTYI A0 MOJOPOXKEH 1 POMIMPEHUX TEXHOJOTIH COIliaIbHUX
MepeX 3MIHMB IPHUPONY HaBYaHHS 332 KOPIOHOM JIO Takol MipH, IO
CHOTOJTHIIIHIN JIOCBiI TPUHITUIIOBO BiJIPI3HSAETHCS BiJ] JOCBiy TOMIEPETHIX
eToX.

IMocTanoBka 3aBAaHHA. PO3pOOUTH iH(GOPMAIIHY CHCTEMY Y BUTIISAL
SK BiIKpuTa TuiatdopMa JUisi HANAIITYBAaHHS B3a€MOJil KOPHCTYBadiB i3
KOMIIAHIIMU 32 JIeKUIbKOMa HamnpsMKaMH, a came OcCBiTa, pobora Ta
TYpHU3M.

Pe3yabTaT. BigHaiitn xoMIaHito, mo opopMIsie JOKYMEHTH, IiI0Npae
Ta 3HaXOJITh BAKAHCIIO Y Yac HOBITHIX TEXHOJIOTIH 3a3BHUail He mpodiiema.
l'onoBHuM (akTOpOM HEIOBIpH, 31 CTOPOHHM KII€HTIB — BIACYTHICTB
rapaHTii HaJaHHs SIKiCHUX MTOCIIYT.

[Hdopmariiina crctemMa BUKOPHCTOBYBAaTHMEThCS SIK TUiaTdopma Juis
B3a€MOJil KOpUCTyBaya i3 pIi3HUMH areHTcTBamMu. s JOCSrHeHHs
copMoBaHOi MeTH Maricrepcbkoi poOotu Oyne peanizoBaHO HACTYHMHMI
MepetiK HACTYITHI (QYHKITIH:

Peecrparist Ta aBTOpH3alisl KOPUCTYBAYIB;
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PosMimienast Ha caiiTi MOMJIMBHX IPOIO3WIIIN BiIMOBIAHO IO THITY
KOMIIaHIi;

[epernsa chopMOBaHHUX MO>KJIUBOCTEH 3apeecTPOBAHUMHU
KOpPHCTYBauyaMH;

CTBOpeHHST MOAYJIIO [Jsl TOIIYKy Ta (QimpTpamii mnpomno3uuid B
iHpOpMaliiiHil cucTeMi;

dopmyBaHHS TOTOBOPIB;

dopMyBaHHS pEHTHHTY Ta iCTOPii BAKOHAHUX MIPOCKTIB;

MoxumBicTh  (OpMyBaHHA KOMEHTapr micaa oOQOopMIIeHHS Ta
BHUKOHAHHS JIOTOBODY;

MOXIUBICTh  CHIIKYBaHHSI MK TPEJICTABHUKOM areHTCTBa Ta
KOpHCTYBaueM 3a JIOIIOMOTOI0 4arTy;

brokyBanHA KopmcTyBadi 31 CTOpOHH aaMiHicTpamii iH(opMamiiHOI
CHCTEMU;

Kpim Toro, manuii cepBic MONErMINTh MONIYK BiAMOBIIHUX MPOITO3UIIii
JUIS KOPUCTyBada, Ta IiJBHIIUTH KITBKICTh 3aMOBJIEHb IS KOMIIAHIT
BUKOHaBLs. [HQopMamiiiHa cucTeMa MATPUMKH AiSTIBHOCTI areHmii 1Mo
oprasizamii BWi3MiB 32 KOPJAOH BUKOPHUCTOBYBATHUMETHCA SK BiIKpUTa
iatdopma A HaJamTyBaHHS B3aEMOJI] KOPUCTYBadiB i3 KOMITaHIIMHA 32
JCKiJTbKOMa HamnpsMKaMH, a caMe OcCBita, po0boTa Ta Typu3M.
HaifiBaxxnmBimia BiIMIHHICTP — TIOBHOIIHHWN KOHTPOJb HAJ[ OIUIATOO
MOCJTYT Ta 3HWKEHHS 10 MIHIMYMY MO>KJIMBOCTI IIaXpaicTBa.

BucHoBkH. TOJI0BHA MeTa iH(GOPMAIIMHOI CHCTEMH HJIs BUI3LY 3a
KOPJIOH TIOJISITA€ B HAJAIITYBAaHHI Ta yperyiIlOBaHHI pOOOTH 3aMOBHHKA Ta
KOMIaHil 1o mabopy Micllb YU WIATOTOBIIl 1O BHI3Ay 3a KOPIOH.
Po3pobieHa cucteMa 3MEHIIMTH PU3UKHU IIaxpaicTBa sK 3 00Ky Qipmu 1o
HaJIaHHSM TIOCJIYT, TaK i 31 CTOPOHU KOPUCTYyBaya.

Kepisuuk: Haranis ®enorora, doyenm

13. P. Yang, in Lecture Notes on Data Engineering and Communications
Technologies (Springer Science and Business Media Deutschland
GmbH, 2022), vol. 84, pp. 731-736.

14. A. B. De Castro, N. Dyba, E. D. Cortez, G. G. Pe Benito, Collaborative
Online International Learning to Prepare Students for Multicultural
Work Environments, Nurse Educator 44, E1 (2019).
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Web-caiiT Mara3uny npoaa:ky BEpXHbOro Osiry

Cranicnas Komiosenp, cmyoenm ep. IT-82; Slna Unbipsik, doyenm
Kadenpa IT, Cymcrkuii nep>xaBanii yHiBepcureT, M. Cymu, Ykpaina

Beryn. CtBopeHHS iHTEpHET-Mara3uHy CTa€ BCE OUTBII MOMYISIPHOIO
MOCITYTOF0. 3a OCTAaHHIMH JaHUMH, ayTUTOPIs B IHTEPHETI CTPIMKO 3pOCTae,
a TpOJaXi uepe3 IHTEpHET y BEJMKUX MicTaxX JIocArarTh 10 25%, mpu
npoMy (axiBIi MiAKPECTIOIOTh TEHACHIIO 1O 3POCTaHHS OHJIANH
npoaaxiB. CaldT iHTEpHET-Mara3uHy € Cy4acHHM TOPTOBHM KaHAJIOM, 3a
JOTIOMOTOI0  SIKOTO 3 SIBJIIETBCSI MOJJIMBICTH TPOAABATH TOBapu YU
MOCIYTd TMOTCHIIIMHUM KJIIEHTaM, SIKI BHUKOPHUCTOBYIOTH JOCTYI [0
Iatepuery. s KITi€HTIB IIeé €KOHOMisl 4Yacy Ta TpoIIeid, ToMmy, 3a
CTaTHCTUKOIO, BCe OunblIe 1 Oinblue JrOAeH 3AIHCHIOE CBOI TMOKYIKH
JUCTaHLIHHO.

MocranoBka 3amaui. /lana po0ora mMpUCBsYEHA pealtizailii BIACHOTO
web-caiity, 110 03B0JIsIE KIIIEHTaM MPUA0ATH BEPXHIi OJST Yepe3 OHJIaiH
3aMOBJICHHS, OTPUMABILIH JIETaTbHY 1H(QOpMAILit0 PO HEOOXiJHHUI TOBAp.

Jiis  [HOCSATHEHHS TOCTaBIeHOI MeTH Oylno BHUPINIEHO HACTYIHI
3aBJIaHHS:

® BHBYCHO NpEIMETHY cepy;

CTBOPEHO TEXHIYHE 3aB/IAHHS;
PO3pO0IIEHO CTPYKTYpY Ta IU3aifH web-caiTy;

CTBOpEHO 0a3y JIaHUX TOBapiB 3 ypaxyBaHHS iX KaTeropii;
MPOrPaMHO Peajli3oBaHO Q)yHKuiOHan cauTy;
MPOBEICHO TECTYBaHHS Ta po3M11ueHH5{ CaiiTy Ha XOCTHHTY.
PesyabraTn. CTBOPEHO OHIIANH CEPBIC MPOLAXKY BEPXHBOIO OJISTY, 1110
MICTHTh (INBTpaIlil0 TOBapiB 3a MapaMeTpamH, TaOJNHWII0 pPO3MIpiB 3a
PI3HHMU CTaHJAPTaMHU, SIKiCHI (POTO Ta MOXKIIUBICTH iX BIJKPUTTS B OKpEMii
ranepei. BukoHaHo ajanTariro caiTy i 300pakeHb IiJi Pi3HI MOOLIBHI
mpuctpoi. Ha etami po3poOku Benuky yBary npunineHo SEO-npocyBaHHro,
IO IOTIOMOXKE CAWTy BUMTH B TOI KPAILMX Ta CTa01IbHO TPUMATH MO3HII.

BucnoBku. Cdepa BHPOOHHIITBA OJIATY Ha CHOTOJAHINIHINA JIeHh Mae
BIJIMOBIIHI ~ MOXJIMBOCTi, OCKUIBKA  yJIOCKOHAIIOIOTHCS  TEXHOJOTIT
CTBOPEHHSI, MaTepiaiy, HaBHYKH MaiCTpIiB JOCATAIOTh HOBOTO PIiBHS Ta
1HAMBIOYaIbHOTO  MiAXOMY. P03p06J1eHHﬁ OHJIAH CepBiC MPOJaXy
BEPXHBOTO OJISITY JIO3BOJISIE KIIIEHTaM OTPHMYBATH TIOBHY 1H¢)opMau1}o npo
TOBap, IWIBUIKO OPIEHTYBAaTHCSA B HASBHOMY aCOPTHMEHTI Ta 3/iHCHIOBATH
BIIAJIUN BUOIP.
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ImiTaniiine Mmoae/rroBaHHs
TEXHOJIOTIYHOTO0 MPOLECY CKIATAHHS KJIANIAHA KOMITPECOPHOT0

Amnna 3axapoBa, cmyoenm 2p. 1T-01; SIna Uubipsik, doyenm;
€prewniit JlaBpos, npoghecop

Kadenpa IT, Cymcrkuii nep>xaBanii yHiBepcureT, M. Cymu, Ykpaina

Beryn. MoaemoBaHHS TEXHOJIOTIYHOTO MPOIIECY JAO3BOJISIE BCTAHOBUTH
3aKOHOMIPHOCTI (DYHKIIIOHYBaHHS CHUCTEMH B TICBHHX yYMOBaX 1 BUSBUTH
npobieMu, SKi MOXYTh BHHHKHYTH B pEajbHHX BUPOOHUYMX YMOBaX.
TexHONOTIYHNA TIPOIEC CKIAAaTbHOTO BHUPOOHHUIITBA €  CKIJIATHOIO
CHUCTEMOIO, IO 3AJEXKUTHh B psAAy BUPOOHHUYMX (PAKTOPIB, TaKHX SK
napaMeTpu Ta POKAMU POOOTH OO0JIaJHAaHHSA, pIBeHb KBamidikarii
pOOITHUKIB, THIT BUPOOHUITBA Ta iH. AKTYaJIbHICTh TaKOTO JIOCIIiKEHHS
TIOJIATAE Y BHUSIBIIEHH] BY3bKHX MICIIb B OpraHi3allii BApOOHHYOT0 MPOIeCy,
Yy MOXKJIUBOCTI CIPOTHO3YBaTHU poOOYi CUTYyaIlii, BiAMOBIBIIM HA MUTAHHSI
«o, Oyme 4Kmo?.» MNpH PO3MILAI PI3HUX BapiaHTIB TEXHOJOTiH
CKJIaIaJIbHOTO TIPOIIECy.

IMocTranoBka 3agavi. Mera poboTu monsArae y moOyJaoBi iMiTamiiHO
MOJIel Ui BIATBOPEHHS TEXHOJIOTIYHOTO MPOIECY CKIAJaHHS 3 METOH
MOpPIBHAHHS  BUPOOHWYMX  TOKa3HWKIB uig  Airodoro  (6a3oBoro,
3aBOJICHKOT0) i IPOEKTOBAHOTO BAapiaHTIB CKJIaaHH BUPOOY, TEXHOJIOTidHI
cxeMu skux rpadiuHo 300paxkeHi Ha puc. 1. OO0’€KTOM JOCIIIKEHHS
00paHO TEXHOIOTIYHMIA IMPOIEC CKIAJaHHS KalaHa KOMIIPECOPHOTO, JI0
KOHCTPYKIIii IKOTO BXOAUTH 16 nmeranei.

Pucynok 1 — I'pad mocmizioBHOCTI cKlaiaHHsI KJlarmaHa:
0a3oBuii BapiaHT (a), IPOEKTOBaHUI BapiaHT (0)
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KpiMm mochimoBHOCTI CKiamaHHS, y SAKOCTI BXIIHUX JaHUX MAaeEMO
CTPYKTYpY BUPOOHMYOI NiNBHUII, HOPMH LITYYHOT'O Yacy Ha BHKOHAHHS
CKJIaJalibHUX ollepaliil Ta 38’130k HoMepy OK-cy 3 HoMepoM cKiaganbHOl
omnepartii (CO).

PesyabraTu. IloOymoBani imitamiiiHi Mopmeni s 0a3oBOro Ta
MPOEKTOBAHOIO BapiaHTIB CKJIaJaHHs KJalaHa JO3BOJNWIM IIEPEBIPUTH
MO>KJIMBICTD BiITBOPEHHS TEXHOJIOTIYHOTO MPOLECY CKIAJaHHS Yy 3aJaHuX
BHPOOHMYMX YMOBAaX Ta pO3PaxyBaTH OCHOBHI BHUPOOHHMYI TOKA3HUKU:
3aBaHTAKEHICTh OONAJHAHHA, CEPEAHI0 TPUBAIICTH TEXHOJOTIYHOIO
mpoliecy, KUTbKIiCTh BUTOTOBJICHUX BHPOOIB, MPOrHO30BaHUH MPHOYTOK Ta
NPOIYKTHBHICTh BUPOOHHYOTO IMPOIIECY 3a TOAMHY, 3arajibHy Ta CEPeIHI0
c00iBapTICTh BUKOHAHHS CKIIAMAIBHUX Orepartiii (puc. 2).

KinekicTe BuroTosnexol npoaykuii, (wr.)

Cepeana TpusanicTs Tex. npouecy, (x8.)
e -

BasanTaxeHicTe OK

Mporxo3sosanuit npubyTok, ($)

MpoayKTUBHICTL 3a roauHy
o

Pucynok 2 — IMitariiiHa MOAEIs TEXHOJIOTIYHOTO MPOIIECy CKIIATaHHS
JUTSI IPOSKTOBAHOI'O BapiaHTy

Po3paxyHOK HaHUX TIIOKa3HUKIB TIOKas3aB, IIO Ui IPOEKTOBAHOTO
BapiaHTy CKJaJaHH{ Yy TIOpiBHSAHHI 3 0a30BUM: TPOAYKTUBHICTh
BUPOOHHUYOI cucTeMHU 30unblimiacs y 1.6 pa3u; HpOmyCKHa 3[aTHICTh Ta
MPOTHO30BaHMH  MpuOYTOK 3pocau y 1.5 pa3u; 3aBaHTaXEHICTb
OlepalifHUX KOMIUIEKCIB 3Hu3Wiaci Ha 7%; cepedHs TpHUBAJiCTh
TEXHOJIOTIYHOTO MPOLECY 3MeHImIacs y 4.25 pasu.

BucHoBku. ImiTamiiiHe MoIeIIOBaHHS € €(PEKTUBHUM 1HCTPYMEHTOM Y
JOCHI/DKEHHI Ta IUlaHyBaHHI BUpPOOHHMIITBA, IO JO3BOJISIE o0Oparu
ONTUMAJIbHE PIIICHHS Y 3aJIC)KHOCTI BiJl BUPOOHMYMX (DaKTOpiB Ta OLIHUTH
Ppi3HI BapiaHTH TEXHOJIOTIYHOTO MPOIIECY 32 MOKAa3HUKAMH €(PeKTHBHOCTI.
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CuHTe3 panioHaJbLHUX BapiaHTIB
CKJIAIAaHHA BUPOOiB MAIIMHOOY/TYBaHHS

Amnna 3axapoBa, cmyoenm ep.1T-01; SIna YuOipsk, doyenm;
€prewniit JlaBpos, npoghecop

Kadenpa IT, Cymchkuii nepxauuii yHiBepcureT, M. Cymu, Ykpaina

Beryn. BaxnuBoro 3ajadero  iH)KEHEPHOI TPaKTHKH Ta  Teopii
MPOEKTYBaHHA € aBTOMAaTU30BaHUN CHHTE3 MPOLECiB CKIaJaHHs TeXHIYHUX
00’ekTiB. OCOOMMBOI aKTyaJdbHOCTI JaHa 3ajJadya HaOyBae IJIsl Cy4acHHX
poOOTH30BaHMX BUPOOHWIITB, y SKHX TEXHONOTIYHI I1HCTPYKIII Ha
CKJaJaHHsi MaloTh OyTH ONKCaHI 3 BiANOBINHOI JeTaji3alli€ro.
[TocmioBHICTH CKIaaHHS € KIFOYOBUM IPOSKTHUM PIIICHHSAM, BiJl SKOTO
3anexkarh 0arato eKcIuTyaTallifHiX BIIACTHBOCTEH BHPOOY Ta €KOHOMiYHI
MOKa3HWKH BUpoOHHITBA. [loOynmoBa  pamioHaNBHOI — ITOCIHITOBHOCTI
CKJIalaHHS BIMHOCHTBCA JO 3ajadvi, SKy BaXXKO BHUpINIyBaTH Ta
(opManizyBaTi, OCKUIBKHM BOHa TMOTpeOye 3HAYHUX OOYHCITIOBAIBEHUX
pecypciB, BpaxyBaHHs BEJIMKOI KITbKOCTI TEXHIYHUX HapaMeTpPiB.

IMocTtanoBka 3amaui. MeToro [OCHIDKEHb € 3ajJada BU3HAYCHHS
MOCIIOBHOCTI 3’€IHAHHS AeTaned y KOHCTpYKUii BupoOy. Ilpu mpomy
HEOOXIJJHO BpaxyBaTy He JIUIIe KOHCTPYKTOPChKI 0COOIMBOCTI BUPOOY, 110
BH3HAYAIOTh BJIACTUBOCTI CTPYKTYPH, B3a€MO3B’S30K MiX Ii eleMeHTaMH,
ale 1 TEXHOJOTiI0 BHKOHAaHHS  CKJIAQMAJIbHUX  OIepallii, BUAH
TEXHOJIOT1YHOT0 YCTaTKYBaHHS, TEXHOJIOT1F0 BUPOOHUYOTO TIPOIIECY.

PesyabTaTtu. I[loOymoBani MaremMaTH4YHi MOJENi  BigoOpa)karoTh
KOHCTPYKTOPCBHKO-TEXHOJIOT14HI BJIACTUBOCTI BHPOOY Ta XapaKTEPUCTHKH
BUpoOHNYO1 cucteMu. OCHOBHHMM PE3YJIBTATOM POOOTH € PO3pOo0sIeHHH
MEeTOJT TMOOYZOBU pAaIliOHATHHUX TEXHOJOTIYHUX TMPOIECIB CKIaJaHHI
BHUPOOIB, SKHI JO3BOJIIE MiHIMi3yBaTH TPHUBAIICTh BUPOOHHUOTO ITHKITY.
PesynpTatn peKOMEHIYETbCS BHMKOPHUCTOBYBAaTH Ha MAaIIMHOOYIIBHUX
MiANPUEMCTBAX, SIKi 3aliMalOTHCSl IPOESKTYBAaHHIM Ta BHITyCKOM MPOIYKLIi
3 METOI 3HWKEHHS TPYJOBUX Ta MaTepialbHUX BHUTPaT 3a PaxyHOK
parioHai3aIii MOCIiIOBHOCTI CKIIaIaHHs.

BucHoBku. BukopucranHs OTpUMaHUX PE3YNbTATIB Y MPOMHUCIOBOCTI
MPU TPOCKTYBaHHI HOBUX BHUPOOHMITB Ta YJOCKOHAJEHHI BXE MIFOUUX
MPU3BOJIUTH 10 CKOPOUEHHS TPUBAIOCTI BUPOOHUYOT0 UKITY Ha 15-20%, 1,
SIK HACJIIZIOK, IO ITBUIICHHS NPOAYKTUBHOCTI Ta 3HMKEHHS COOIBapTOCTI
MPOAYKIIiT, 10 BUITYCKAETHCA.
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ImiTauniiina mogenn
(pyHKIiOHYyBAaHHA PEMOHTHOIO MiAPO3AiTy 3ac00iB 3B’ A3KY

Mapuna Hecrepenko, cmyodenm ep.1T-81,;
Awnna 3axaposa, cmyoenm ep. IT-01; STaa Ynbipsik, doyenm

Kadenpa IT, Cymcrkuii nepxasuuii yHiBepcureT, M. Cymu, Ykpaina

Beryn. biznec-mporiecu y po6oTi Oymp kol opraHizaiii BiIirparoTh
KIIFOUOBY POJIb, 2 y cepi 00CITyroByBaHHS pealli3yloTh CTPATETi0 HaJaHHS
MOCIYT KIHIEBUM crokuBauaMm. Jlnsg onTtmmizamii  Oi3HeC-TIpoIieciB
MIPOBOMSTE 1X MOJENIOBAaHHS, K€ TOJATae B iMiTamii MisUTEHOCTI peallbHO
icHyto4oro o0’ekra. IMiTtamiiiHa MOJeNb peami3yeTbcsi 3 BUKOPHCTAHHAM
THCTPYMEHTapil0 MaTeMaTHYHUX METOIB, CIEIiaIbHOIO MPOTrPaMHOro
3a0e3redeHHs Ta 3aco0iB mporpamyBaHHsA. OTprMaHa TakUM YHHOM
MOJIENIb € CAMOCTIHHHM MPOTPAMHO-00UYHCITIOBAIbHUM KOMILIEKCOM, SIKHHA
JIO3BOJISIE  OIIHUTH  €(PEeKTHBHICTh  HAsBHUX  Oi3HEC-TIpOIECiB 1
MpOoaHaNi3yBaTH MOXKIMBOCTI IX ONTHUMIi3allii, MOB’s3aHI 3 YCYHEHHSIM
MPOOIIEMHUX MICITh YH 3 iIH)KHHIPUHTOM HOBHUX ITPOIIECIB.

IMocTtanoBka 3agaui. Mera pobotu momsrac y po3poOui iMiTamiiHOT
Mozeni Oi3Hec-Tporiecy HaJgaHHsS IIOCITYr i3 PEMOHTY 3aco0iB 3B’SI3KY.
Cucrema 3B 513Ky € Oararoda3Hor0 0araToOKaHAJIFHOI CHCTEMOIO MacOBOTO
00CITyTOBYBaHHS 3aMKHYTOTO THITY.

Mojens cHCTEMH PEMOHTHOTO MigpO3/idy 3aco0iB 3B’s3Ky MOBHHHA
CKJIQJIATHCS 3 TAKUX CErMeHTiB (puc. 1):
iMiTaIlisl TOCTAaHOBKH 3aC00IB 3B’S3Ky B pOOOTY;
iMiTalis mpoiecy poOOTH Ta BUXO.LY 3 Jajay 3aco0iB 3B’sA3KY;
iMiTalist GyHKIIOHYBaHHSI PEMOHTHOTO MiAPO3/IiIY;

BUBEJICHHS PE3YJIbTATIB MOJICIIOBAHHS.

ITocTanoBka 3acodis IIponec poSorn PeMoHT 3acobiB

3B A3KY B pOoBOTY 3acoDiB 3B SA3KY 3B A3KY

Pucynok 1 — KonnenryanbHa cxema MOJEN CUCTEMH 3B’ SI3KY

PesyabtaTu. IMmiTamiiina Monenb (YHKLUIOHYBaHHS PEMOHTHOTO
migpo3niny moOynoBaHa y IHTErpOBAaHOMY MPOTPAMHOMY CEPEJOBHUIII
FlexSim, npesacrasiena Ha puc. 2.
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Jlo peMOHTHOTO MiAPO3AUTY HAAXOAATH HECHpaBHI 3aco0W OIHOTO 3
YOTUPHOX MOJXJIMBHX THUIIB 3 3aJaHOI0 YacTOTOK, SKa BH3HAYAETHCS
CKCITOHCHITIAJIbBHUM 3aKOHOM PO3IIOILITY.

OnepaTtopu BUKOHYIOTH pO3MOIT 3afBOK MK TpylaMd ManCTpiB
BIMOBIHO N0 X cremiamizamii. Yac, BUTpadeHHH TUCTIETYEPOM Ha OJHY
3asiBKy BU3HAYAE€ThCS HOPMAJIBHHUM 3aKOHOM po3noauty. KoxkeH maiictep
BUKOHY€E 3asBKH BIJIMOBIJHOTO THITy, 4Yac PEMOHTY BH3HAYAETHCS
BUTIAJIKOBO HA OCHOBI BH/TY TIOJIOMKH.

3aranbHa KinbKicTe HAQIIOBLUKX 3aRBOK | 3arancHa KiNbKICTe BUKOHAHUX 3aRBOK

Kinsricts Knsucrs
[xepena 3aAeox 6510 BIKOHaH] 33REKH 6474
Hapiiiwoswi 3assk1 no Tunam Bukoxani 3asBKM no Tnam
Ton saneen Kinbxicns Ton sanson Kinbxicrs
\ 1 1284 1 1249
4 T 2 1980
A\ 3 163 EE ]
A 4 1611 4 1611
N\
\ - -
| hy \\ KinbKicTe BHKOHaHIX 3aABOK 3a IX THNOM Ta BUAOM PEMOHTY
Uqpra sans e THn) f N \\
Maiicrap 2 N Typ_zayavki Vyd_remonty count
1/ 7 1 1603
1] - 7'u||| o i 55
! 1 3 342
If / 2 1 99
/ 2 2 518
Waicrop3 | 2 3] 5%
_/ 3 1 8
3 2 48
3 3 382
4 1 786
4 2 45
Waicrp § 4 d
Bl ranmce IMOBIPHICTS BUKOHAHHA 3aABOK 33 TANAMH | | IMOBIPHICTS BUKOHAHHA 3aABOK BCIX THNIB

Typ_zaymvki Protsent_vykonannya Protsent_vykonannya
1 9127 .45
2 100.00
3 9294
4 10000

Pucynok 2 — IMirtarifina Mogens QYHKIIOHYBaHHS PEMOHTHOTO ITiIPO3ILTY

ImiTamifina Mojenb PO3paxoBye€ HACTYIHI IMOKAa3HUKH: KIJIbKICTh
MOJIOMOK Ta BUKOHAHMX PEMOHTIB, 3aralibHy KUIBKICTh HaJIXO/KECHb
3asBOK, KIJIBKICTh 3asBOK BHUKOHAaHUX OKPEMO JUIsI KOXHOTO THITY
3aMOBJICHHS Ta BUIY PEMOHTY.

BucnoBku. JlochipkeHo (yHKIIOHYBaHHs OpraHizamii HaJaHHS
PEMOHTHUX TIOCIYr 3aco0iB 3B’S3Ky MNPOTAroM 25 poOoYMx [HIB.
BusHaueHo, sIK BIUIMBa€ Ha OYIKyBaHMH TNPHOYTOK pi3HA KIUIBKICTb
pe3epBHUX 3aC001B 3B’ 3Ky Ta pOOOYNX MAMCTPIB.

BusHaueHo a0OcoyrOTHI  BENIMYMHM Ta  BiTHOCHI  Koe(ilieHTH
OUiKyBaHOT0 NMPUOYTKY. 3p0o0IeHO BUCHOBKHM IPO HEOOXiTHI 3aXOAM OO0
BJIOCKOHAJICHHS] pOOOTH PEMOHTHOT'O TIIPO3ILITY.
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IMA :: 2021 CEKIIA 3: Aesmomamuka, enekmpomexauixa i
cucmemu ynpasiinms

ABTOMAaTH3allifl MPoLeCy OYUIIEHHS MiYHUX ras3iB Bia giokcuay cipku

Borynos B.P., cmyoenm
Cymcrkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

[Iponiec oumieHHS Ta3iB € Ba)XIIMBUM KOMILUIEKCOM 3aXOJiB Cy4acHOI
NpOMHCIOBOCTI. MeTow  ympaBiiHHA € MIATPUMKAa  TOCTIHHOTO
(rparmuHOrO) BMicTy SO2 B OUYHMIIEHHX MMYHUX Traszax. MeTow €
3MEHIIEHHSI Yacy MepeXilHOro Mpolecy BAXKIMBUX (i3WYHUX TapaMeTpiB
CHCTEMH.

[lepenatouni  ¢ynkmii  abcopOIiiiHOI  yCTAaHOBKM 1O  KaHAITy
«KOHIIEHTpAIlis abcopOOBaHOTO KOMIIOHEHTA Ha BXO/Ii - BUXOi B abcopOep
Ta 1O KaHaly «BUTpaTta aOCOPOCHTY - KOHIEHTpaIlis abcopOoOBaHOIO
KOMITOHEHTA Ha BUXOJi 3 a0copOepay MaroTh BUTJIIS:

k
T,*p’+T,*p+1

W(p) =

Bukopucrane  cepemoBumie  Matlab s momemoBamms Ta
eKCIIepUMEHTANTbHI JaHi U CHHTE3Y PeryisaTopa.

@ GWI> W[ ||l & -

Without PID Controller

=

) o)

Use PID Controller D

O —{rouo =

=

Pucynok 1 - Mozenbs KOHTYpY YHPaBiIiHHS Ta il KpUBa PO3TOHY

KoedimienTn IIIJI perynstopa: mnpomopuiiauii (P) = 8,28;
mupepenniansauii (D) = 0,21; interpansauii (1) = 16,25.

OTxe, JlaHy CHCTEMY MOXHa YJOCKOHAJHWTH IHTErpYBaHHIM y Hei
perynsTopa, IIMM CaMHUM ONTHMI3YBaTH 4ac MepexXiHUX mporecis. Takox
CHUCTEMY MOXXHa BBaXKaTH OaraTOKOHTYpPHOIO, 0O Ha OJUH BUXiTHHUH
napameTp BILIMBAE OJpa3y JACKIIbKa BXiTHUX KEPYIOUHX CUTHAIIB, & TOMY €
CEHC JIOCITIINTH Ta 3aCTOCYBATH OAaraTOMipHUHN PErysTOop.
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ABTOMATH3aMlisl TiIPONOHHOI YCTAHOBKH /I/Isl BUPOIYBAHHS
MiKpo3eJieHi

Comstauk A.A., cmyodenm; XKyp6a B.O., doyenm
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

Bararo pokiB m0ACTBO LIyKae criocoOu A MaKCUMalbHO €()eKTHBHOTO
BHPOIyBaHHS POCIWH 1 TpW [HOMY MIiHIMAJIBHO BHKOPHCTOBYBAaTH
MPUPOAHI Ta JIOACHKI pecypcu. OMHUM i3 TAKHX METOJIB € TiAponoHika. B
LIl TEXHONOTIi 3aMiCTh 3eMJIi BAKOPUCTOBYIOTD CIIEIiaIbHUN PO3YHH SKHUI
KUBUTh KOPEHEBY CHCTEMY pOCIHHHU. [iApomoHika m03BONISE 3i0paTu
BpOXai B MAKCUMAaJIbHO KOPOTKI TEPMiHH, L0 MaiKe HEMOXKIIMBO OCATTH
MPU TPAAULIHHOMY BHPOIIYBaHHI.

OCHOBHI TiepeBar# i€l TEXHOJIOTIi B TOMY, 1[0 POCIWHU BHPOILYIOTHCS
0e3 BHKOPHCTAaHHS TIECTUIMIIB Ta IHIIMX MIKIJUIMBAX JOMIIIOK, a
BIJICYTHICTB 3€MJIi JI03BOJISIE MiHIMI3yBaTH MOSBY IIKIJHHUKIB Ta XBOpPOO, a
TaKOTO SIBHIIA SK MEPECUXaHHs MPOCTO HE iCHYE, OCKIIBKH BCi HEOOXiHi
MiHEpaJli POCIMHA OTpPUMYyE 13 0Oe3mepediitHOiI Mmomadi  creliaTbHOTO
PO3UHMHY, SIKMH MigOUpaeTbea MiJ] KOXKHY POCIHUHY OKpeMO. 3 TOSBOIO
HOBITHIX TEXHOJOTiH, 3’sBUIIACS TOTpeda aBTOMATHU3yBATH TaKi «(epMu»
JUIs. MiHIMQJIBHOT'O BTpYYaHHs JIIOJUMHM B IpOLEC BUPOIIyBaHHSA. B cBoio
4yepry 3’SBISETbCA TOTpeda MOHITOPUTH TaKi JUHAMIYHI TapamMeTpu sk
BOJIOTa, TEMIIEPATypa, PiBEHb OCBITJICHHS, OCKUIBKH SKIIO X0U OJMH 3 IUX
MOKa3HUKIB HE Oyje BIANOBIiATH HOPMi, POCIWHH HE OyAyTh NaBaTH
Oaxxanuil pesynbrar. I 10OaTKOBOrO OCBITJICHHS BHKOPUCTOBYIOTH
crnernianbHi GiToNaMIM 3 TaiMepaMu, SKi TO3BOJISAIOTH 3alIOBHUTH Ae(IilIUT
COHSTYHOTO CBITJIa, O3 MIKOJM JUIsl POCIIMHU.

Juis 6inbmn epeKTHBHOTO BUKOPUCTaHHS PECYPCiB, HEOOX1THO i 1iOpaTH
THT PEryjsaTopa, IO J03BOJIUTH OTPUMATH HaWMEHIIMK Yac TepexiHOro
mporecy. Y po0Ooti Oyjio NpoBeACHO Mindip JaBayiB TeMIEPaTypH,
OcBiTIIEHHS Ta Bosioru. lloOynoBaHO MareMaTW4yHy MOAEIb KOHTYpPY
pEryJIoBaHHA TEMIIEpaTypy Ta BOJIOTOCTi, a MPOBEICHI MOJECIIOBAHHS
MOBEIIHKH CUCTEMH Y peallbHOMY 4Yaci 3pO0MIIM CUCTEMY IPOTHO30BAHOIO.
HocnigauM nuisixom 3HaiaeHi napamerpu I perynsTopa amst qOCSATHEHHS
OinpIl €()eKTUBHOTO Ta TOYHOIO PETYJIIOBAHHS BAXIJIMBUX IapaMeTpiB.
[ligBuieHHs: piBHA aBTOMaTH3allii Ta 3MEHIICHHS BTPYYaHHsS JIIOJUHH B
MpoIiec BHPOIIYBaHHS, OJlHA 13 CaMUX BaXXJIMBUX YMOB JUISS OTPUMAaHHS
SIKICHOT'O MIPOAYKTY, 10 T03BOJUTH OYTH CHCTEMI BUT1THOIO.
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Bu6ip ontumansuux napamertpis II1/[-peryasaTopa
JJISl KepYBaHHS MIKPOKJIIMAaTOM TelJIni

Himopenko A.B., cmyoenm; CoxomnoB C.B., ooyenm
Cymcekuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

CyuacHi TEXHOJOTii B CLIBCHKOMY T'OCHOJApCTBI BiKPWUBAIOTh HOBI
MOJKITMBOCTI IS JTFOJICTBA. MM BKe 3BUKJIH 10 CBIKHUX (DPYKTIB i OBOUIB y
Oyap-siKy mopy poky. LlpoMy cHOpHUAiIO BHKOPUCTaHHS TEIUTMYHHUX
TOCHOAApPCTB, B  SKUX CTBOPIOETHCS  CHELiaJIbHUKA  MIKpPOKJIIMAT:
TeMIlepaTypa, BOJOTICTh, OCBITIEHICTh. HOBITHI po3poOKM  marTh
MOXKJTUBICTh MaKCHMaJbHO aBTOMATH3yBaTH SK OKpeMi TEIUTUIl, Tak i
TEIUIMYHI TrocnoaapcTBa. Jlo aBTOMAaTH30BaHOI CHUCTEMH KepyBaHHS
MIKPOKJTIMATOM TeIUTUI> HalleXKaTh JaBadi, pPEerysiTopd Ta BHKOHABYI
MexaHi3mMu. HaiiOimpmoi momymsipHocti  Habymu  [IIJI-perymaropwu.
HanamryBanns I1I/I-perynsitopa € oJHMM 3 HaHBaKJIHMBIIIMX MPOIECIB
aBTOMATH3allil HE JIUIIE TeIUIHIb, ajle H Oyb-IKO1 CHCTEMH KEpyBaHHSI.

Juis po3poONIeHHsT CHCTEMH KEepyBaHHS IapamMeTpamMHu MIKpOKJIiMaTy
TEIUIMIII Ta BU3Ha4YeHHs napamerpiB [1I/[-perynsropa Oyna BHKOpHCTaHA
CTpolleHA JAWHAMiYHa MareMaTHyHa Mojens OnOpaiitTa, 3acHOBaHa Ha
OamaHci eHeprii i macu BcepemuHi Terummi. Ll Mozens MicTuTh aBa
HeNHIMHUX Tu(epeHIialbHuX PIBHAHHSA, 1[0 OMUCYIOTH TEMIEpaTypy Ta
BOJIOTICTh 30BHIITHBOTO MOBITPS T COHSYHE BUITPOMiHIOBaHHS.

Ha ocHoBi MaTematn4HOi Mojeni Oyia moGyaoBana B Matlab Simulink
iMiTaliiHa MoOJeNb YNpaBIiHHA MIKpOKIiMaToM Temuui. 3 TpadikiB
cucteMu OyJid BHU3HAYCHI ONTHMAJbHI TapaMeTpU JUIs CHCTeMHU. 3a
noromororo Metoay CHR Oynu po3paxosani napamerpu I11J]-perynstopa:
koediienTn perynstopa g0 HamamtyBanas p=0.6, i=1, d=0.5,
koeditienTn perynstopa micas HamamrtyBanus p = 0.85, 1 =1.3, d =0.47,
mificTaBUBINM 1Ii mapaMeTpu y Matlab Simulink Oyno Bu3HaueHO, M0
nepexigauii npouec craHoBuTh 0.44 cexynau, 3amicte 0.76 cexyHOH,
NEepeperyIoBaHHs CTAHOBUTH OJMU3BKO 12% 110 € 1OMyCTUMHUM 3HAUYEHHSM.

Otrxe 3a paxyHok HamamryBaunHs [II/[-perymsropa Oynma cTtBopeHa
OLTBIII THyYKa CHCTEMa KEpYBaHHsS IapameTpaMHu TEIUIWIll, ONTHMi30BaHi
eHeproepeKTUBHICTb Ta MEpexXifHUH MpoUec, 3a PaxyHOK 4Oro
MiABHIMIACH TOYHICTh JOTPUMAHHS TEMIIEPATYPH Ta BOJOTOCTI B TETUTHIII.
BusHaveHi mapaMeTpy BIUTMHYTD Ha SKICTh Ta KUTBKICTh MPOJYKIIii.

134



IMA :: 2022 CEKLIA 3: Asmomamuxa, enekmpomexauika i
cucmemu ynpaeiinHs

3aBaaHHs KepYBaHHS ceNapaToOpoM J0THCKHOI HACOCHOI CTAHIT

Masnoitnenko B.M., cmyoenm; Kyninuenko I'.B., doyenm
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

Bracniok BUCHaXEHHS 3 YacoM HA(TO-Ta30BUX JDKEPEN MPOLeC
BUAOOYTKY Ha()TH CTaHOBHUTHCS ManoedekTuBHUM. st 3a0e3neueHHs
HOpPMaJTbHUX PEKAMIB TWIAHATTA HIDKHIX TmapiB Hadth 3 macty
BUAOOYBaHHSI CTBOPIOETHCS NOJATKOBUH THCK. Lleil Tuck mocsaraerscs 3
JonoMoro noTuckHoi HacocHi ctanuii (JJHC), ska 3akauye Bogy B
mkepeno HadTh. JlomaTkoBuil THCK TakoXk HEOOXiMHWH mis 3a0e3meueHHs
TPAHCIOPTYBAHHS MPOAYKTIB BUIOOYBAHHS y HANPSIMKY BHUCOKO HAIipPHHX
TUITHOK 4epe3 CUCTeMH 300py Ta MiArOTOBKH. HeoOXigHO yMOBOIO
(yHKITIOHYBaHHS TaKOl TEXHOJIOTIYHOI CXEMH € BiJOKPEMJICHHS Ta3y,
Ha(TH Ta BOAM.

[puiimaroun 10 yBaru akTyallbHE 3aBIaHHS MiABHIICHHS €(EKTUBHOCTI
mnporecy A00yBaHHA Ha(TH IUIIXOM aBTOMAaTH30BAaHOTO KEpYBaHHS
MPOIIECOM, CJIJlT PO3MIAHYTH (AaKTOpHW, IO BIUIMBAIOTh Ha HOTO
e()EeKTUBHICTb.

OpHuM 3 ToJIOBHUX (DaKTOPIB, 110 BIUIMBAE Ha GyHkmionyBanHs JJHC, €
npotuec nonepeaHpoi cemaparii. Lleit nmporec 3aiiicHIOeThCS B cenaparopi, B
SIKOMY BiJJOKPEMJIFOEThCS HaTa, MOMyTHHIA ra3 Ta Boja [1].

MaremaTHyHa MOJIETb cenaparopa 0a3yeThCst Ha HACTYITHUX PiBHSIHHSX:

V=Qn-~— Qour, 1)
Q=Q1—R)p- Q- G-10° (35 2),

ne Q;y — HeperyIbOoBaHUM BXIJHWUHU MOTIK €eMyJbCii 3 MOMYTHUM ra3oM
(M?/0);

Qoyr — pery/boBaHuii OTIK piMHU HA BUXOAi cenapaTopa (M3 /c);

V — 06’eM pizunu B cenaparopi (M%);

Q¢ — rasoswuii otk (M3 /c);

p - IiIBHICT BXiHOTO TOTOKY ra3opiauaHoi cymimmi (M3 /¢);

B € [0,1] — oOBogHEHICTH (YacTKa BOAM Y BXiTHOMY moTouli Qy);

G — pobounii raszopuii daxrop (M3/c), TOOTO KijbKicTh HAPTOBOrO
razy, BiJHeCeHa JO OJHI€I TOHM BHI00yTOI Ha(TH, NPHUBEACHA JI0
cTaHnapTHUX yMoB (Temmeparypa 293 K, tuck 0.101 MIla);
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P; 1 T} — atmocdepHwMii TUCK 1 CTaHIapTHA TEMIIEPATypa;

P, i1 Tg — Tuck 1 TeMrieparypa cemapaTopa;

Z 1 zy — KoeilieHTH HaJl CTUCIMBOCTI ra3y Npy CTaHAAPTHUX YMOBaX.

3Ba)karoun Ha HEOOXiAHICTH 3a0e3MeueHHs] YMOB CTaJIOi Cemaparii, CIrifg
BpaxoBYyBaTH, IO MapaMeTPH TPOIECy cemapaii MOCTIHHO 3MIiHIOIOTHCS,
30KpeMa BUXiIHUH NMOTiK Qg yr:

Qour = /1511)\/ pgh, 2

ne A — Koedili€eHT, e 3aeXHUTh Bil KOHCTPYKIii 3TUBHOTO OTBOPY;

S, — TIOMIA TIOTIEPEYHOro Hepepisy 3MUBHOI Tpyou (M2);

v € [0,1] — cTymiHb BiJKPUTTSI PETYIbOBAHOTO BEHTHIIS 3IUBHOI TPYOH;

g — TIPECKOpeHHs BibHOTO mazinus (g = 9.807 M2 /c);

h — BUCOTa CTOBIA PiAWHY B cemaparopi (Mm).

I3 cmiBBimHOmeHs (1) Ta (2) BUAHO, IO CTAJICTh MPOIECY Cemapariii
MOXe 3a0e3leuyBaTHCSl M[UIAXOM pEryJIOBaHHS BHTpAT IIOTOKY Ta
crabinizaii piBHs HaQTOBOI CycIeH3ii.

HonatkoBuMu 30yprorounMH  (akTopaMH, IO BHOCITHCS B IPOIEC
MOJIUTY eMYJIbCil, € HACTYIHI:

— 3HAaYHa HECTAaOUTbHICTh KIIBKOCTI (MHUTTEBA BHTpaTa) eMYJbCii, IIO
HaJXOJUTh Y BiJICTIHHUK;

— 3MIHHUI TUCTIEPCHUH CKIIaJ] eMYIIbCIl;

— 3MiHHA TeMIIepaTypa eMyJIbCii;

— 3MIHHMH ckiaa HadTocTabimi3aTOpiB Ta KOHIGHTpAIil MEXaHIYHHX
JIOMIIIIOK.

OnHi 4YMHHMKH Oe3M0cepeHbO BIUIMBAIOTH €()EKTUBHICTH MpoLECy
MOJTUTY eMYJIbCIi B anaparax, iHIIi 3MiHIOIOTh YMOBH HPOTIKaHHS MPOIIECiB
TpaBiTallifHOTO BiJICTOIO, a TaKoX YMOBH (HOPMYBaHHS MPOMIKHUX
eMyJbCiiiHuX mmapiB. ToMy HACTymHI KpOKH MO pPO30YIOBiI peryisropa
mporecy — cemapamii  mepem0adaroTh  ieHTH(]IKAIil0o  mapaMeTpiB
PO3TIISIHYTOT MOJIENIi Ta OLIIHKY ii aIeKBaTHOCTI.

1. Atalla F. Sayda and James H. Taylor, Modeling and Control of Three-

Phase Gravity Separators in Oil Production Facilities (American
Control Conference, 2007).
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ABTOMaTH3allisl Mpoueca CyuliHHA JepeBUHH

Kpoxmans O.10., cmydenm
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

Mertoro mpolieca CyLIiHHS JIE€pPeBUHM € 3amobiranHs ii nedopmarii Ta
3arHUBaHH, 30UTBIICHHS MilHOCTI. [Ipoliec CyIniHHS TepeBUHH BH3HAYAE
SKICTh BHUXigZHOrOo Matepiany. Lleil mpomec € iICTOTHO €HEPrOEMHHUM:
BUTpPATH Ha CYIIiHHA MOXYTh AOCSITAaTH TPETUHH BiJ BapTOCTi MPOAYKII.
SIKicTh CyXHX mHJIoMaTepialiB BU3HAYAETHCA PEXKUMAMHU CYIIIHHS, SIKi JUIS
OTPUMAHHS SIKICHOTO pE3yJbTaTy MalOTh 3MIHIOBATUCS IIE€BHUM YHHOM
3aJIe)KHO BiJl 3MIHFOBaHHSI BOJIOTOCTI IEPEBUHM B TIPOIIECi CYIITiHHSI.

B mnpoueci cymriHHA IepeBUHH HaWBaXXIUBIIIUM € TEPUIMNA eTam —
CymiHHs 10 Bosiorocti AepeBuHu 30%. 3anexHO Bing HOpiN JOEpeBUHU
TeMIepaTypa i BiIMTOBITHO Yac CYIIiHHS Pi3HATHCS.

Bubip pmemeBux i MPOCTUX CHOCOOIB CYIIIHHS JEPEBUHH YacTo
MPU3BOUTH 10 OTPUMAaHHSI HESIKICHUX MaTepialliB. 3AeIeBUTH i CHPOCTUTH
MIPOIIEC CYIIHAS MOXE HOTO aBTOMATH3AIlisl.

ABTOpPOM OYyJIO pO3MIISIHYTO Ta30BY CYIIAPHIO, sSKa OO0IrpiBaeThes
HArpiTOI0 JO TEBHOI TeMIepaTypHd BOJOK KOTENbHI, IO HAAXOAMTH [0
TEIUIOOOMiHHNMKA. BinBeJeHHS BOJOTM 4Yepe3 3aciliHKH 3a0e3NedyIoTh
BEHTHJISITOPH.

ABTOpOM OYyB BHKOHAaHMH TPOEKT aBTOMATH3allii KOTEIBHOI Bij
ICHYIOUO1 eJIeKTpUYHOI Mepexi. byno minkiodeHo o0nagHanHs KOTeIbHOL
— PpEUMPKYJILIHHUM Hacoc Ta MepexkeBl Hacocu. Jliasi KepyBaHHS B
PYYHOMY Ta aBTOMAaTUYHOMY PEXKHMMAX CUCTEMH Ta 1i 3aXUCTY BCTAHOBIEHO
it ynpasiinas Y1 3 BignoBigHuM 001alHAHHSIM, a CaMe: aBTOMAaTHYHI
BUMHKa4i, MarHiTHi MycKadi, KOHTPOJEPH KEPYBAaHHs Ta KHONKU PY4HOTO
KepyBaHHsS. BcTaHOBIEHI  KOHTpoOJepH KepyBaHHs  3a0e3ledyroTh
onTUMabHy po0OTy KoTia. B xomi poOOTH Oyj0 BUKOHAHO PO3pPaxyHOK
U1 TiA0Opy aBTOMaTUYHUX BUMUKAYiB, MArHITHUX MyCKayiB, IEPETHHY Ta
TUITy KaOeiB JUIs i IKITFOYEeHHS 0018 THAaHHSL.

ABTOMaTH3aIlisl KOTSJIBHOI BUKOHAHA JIJIS 11 Oe3nevHOol eKcIuTyarallii Ta
CTpallfoBaHHs CHTHAJi3amii y BHIQAKy aBapii Ta  BiAXWICHHS
KOHTPOJIbOBAaHHUX NAPAMETPIB BiJl BCTAHOBICHHUX.

KepiBuuk: Irnatenko B.M., k.¢h.-m.1., Ooyenm
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CucreMa aBTOMATH30BAHOI0 KEPYBAaHHsSI TeXHOJIOTiYHUM MPOLIECOM
KOMITPECOPHHUX YCTAHOBOK

Muxaiino Inaux®, cmydenm; Bonomumup Tonbaros?, doyenm;
Amnppiii Ton6atos?, doyenm; bornan Cymkos®, koncmpykmop;
Maxkcum Moxos!, cmydenm

1Cymchkuit nepxasuuii ynisepeuret, M. Cymu, Ykpaina
2CyMcbKuii HalliOHAIbHUI arpapHuil yHiBepcuteT, M. Cymu, Ykpaina
SBHJII Komnpecopmar, M. Cymu, Ykpaina

ACK TII - me mroguHO-MalIMHHA CHCTEMa, IO 3abe3rnedye
aBTOMAaTH30BaHUM 30ip iH(OpMamii 3 BUMIPIOBAJIBHUX IEPETBOPIOBAYIB
CUTHAJIIB 1 ii mepBUHHY 0OpoOKY, (DiIETpyBaHHS CHUTHAIIB, JIIHEAPH3AIIis
XapaKTEPUCTHK  IIePETBOPIOBAYiB, «O(I3WYCHHSI»  CHUTHAIIB, TOOTO
MEPEeTBOPCHHSI Ta Bi3yamizamii CHTHaNIB Yy 3HAYEHHSIX MNapameTpiB y
¢i3nunux omuHuIsIX BuMiptoBanHs: °C, Ila, B Ta iH. s po3paxyHKy,
BHJIa4i Ta peanizallii KepyBaJIbHUX BIUIMBIB Ha TEXHOJOTIYHE 0OJIaTHAHHSI
BiJITIOBIZTHO /10 MPUHHSITHUX KPUTEPIiB KEPYBaHHSI.

Hns BupoOnenns ACK Tpeba croyarky po3poOUTH TPUHITUIIOBY
eNeKTpu4Hy cxemy E3, ska TOBHICTIO TIOKa3ye BeCh MPHUHIUI CHCTEMHU
KepyBaHHA, a Ha OCHOBI MPHWHIIMIIOBOI CXEMH CTBOPIOIOTHCS 1HIII
SJIEKTPUYHI CXEMHU, SIKi BXOZSTH JI0 KOHCTPYKTOPCHKOI JJOKyMEHTaIlii Ta 6e3
SIKUX HEMOJKJIMBE CTBOPEHHS CTaHIIIi Ta CHCTEMH KePYBaHHS B ILIIOMY, TaKi
sk E1 — cxema enexkTpudHa CTpYKTYpHA, CXeMa eJIeKTpu4Ha 3’ €qHanb — E4
1 cXxema eJIeKTpHYHa 30BHIIIHIX MiaKiIoueHb ES, Ta 000B’3K0BO 3po0HUTH
nepenik enementiB [1E-3, kabenpuuit xypuan [1E-4, 3acHoBaHMit Ha cxemi
E4, ta xabenpuuit xxypuan I1E-5 amanoriuno. ITicias po3poOku ocHOBHOL
YaCTUKH KOHCTPYKTOPCHKOT JOKYMEHTAIlli MaeMO 3MOTY TIEPEXOJUTH JI0
3D wmopemoBanHs madu ynpasmainas  KY, po3poOku  po3mipiB
METAJIOKOHCTpPYKIii madu, posramyBaHHs Din-peiiku, kopoOiB Ta
ocHoBHHUX eneMeHTiB LY Takux sk myckadi, peiie, aBTOMaTH, KOHTPOJIED,
Tomo. | TIABKM TMiCJsS IOTO MOJMJIMBO ITOYMHATH MOHTYBaTH miady
yrOpaBiiHHS Ta migkiarodaTd jgaBadi  KY, mpoBoanuTH BHIIPOOOBYBAHHS
Bciei cucremu. [licms Bmanmux  BunpoOyBanb CAK  pasom 3
KOHCTPYKTOPCHKOIO JIOKYMEHTAITIEFO BIIIPABISIETHCSI 3aMOBHUKY.

Haiikpammm iHctpymentom s po3pobku KJ[ ma CAK e I13 Eplan
electric, 3a 1OonOMOro sSIKOro BUKOHYEThCS IpoekTyBaHHs Bciei CAK Bifg
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CJIIEKTPUYHUX CXEM 1 IEPENIKIB CIEMEHTIB 10 MoaemoBanus 3D mopencit
Y. Takox o060B’s3roBor0 yactuHoro CAK € pospoOka I13 mmsa TUIK,
sSkuii € Mo3koM Beiei cuctemu. I1JIK, skuii 3unTye 3HAUYCHHS 3 JaBadiB
THCKY, TEMIIEPATypH, PIBHSA PIIWHH 3a ITOMOMOTOI0 SKHUX € MOYIJIHBICTH
pOOWTH BHCHOBKH 1 KEpyBaTH TEXHOJIOTIYHUM miporiecoMm KV (puc. 1).
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Pucynok 1 — Cxema enekrpuuna npuHiunosa KY BB32/8

Arperar KOMIIPECOPHHUH IOBITPSHUI TBHHTOBHMH cTalioHapHuii BB-
32/8 M1 VY2 npusHayeHuid i MOCTaYaHHS CTUCHCHHMM, BIJIBHUM BiJ
MacTHJIa TMOBITPSIM JUISL PI3HUX CUCTEM, ITHEBMATHYHUX 1HCTPYMEHTIB Ta
o0JaJiHaHHS B XapyOBii, XIMIUHI{ Ta IHIIMX TaTy3SX TPOMHCIOBOCTI.

3a momomoror IIJIK ta Bciei CAK € MOXIUBICTP MOHITOPUTH TaKi
napameTpu sIK TOYKY THUCKY Ha BXOJI KOMIIpecopa, THUCK TOBITpPS
CIOXHMBaYa, THCK MAacJIOMOBITPSHOL cymMii, TEeMIEpPaTypy
MAacJIOMOBITPSHOI CyMilll, TeMIiepaTypy Maciia B MaclOBiIIUT Ta BCi iHIII
1 MATPUMYBATH BC1 TEXHIYHI ITOKA3HUKU B HOpMi. TOMy, HaNpuKIIaa, K0
Yy MacjOCUCTeMi Oyjie HEeIOCTaTHBLO Macjia OTPUMAEMO IOBIJOMJICHHS, TO
srogoMm CAK 3aBepmuTh poOOTY KOMIIpecopa.

3a pe3ysbTaTaMu JOCHTIJDKEHHS MOXKE OYTH IMPOBEICHO MOJEPHI3allilo
KOMIIPECOPHUX ~ yCTAaHOBOK 3 JIOJIABaHHSAM B CXEMYy 4YacTOTHHUX
MEPETBOPIOBAYIB Ta KEPyBaTH HUMH 3a JOIIOMOT'OI0 Cy4acHUX KOHTPOJIEPIB.
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ABTOMATH30BaHA CHCTEMA PO3Mi3HABAHHS 00,14 Ha 0a3i MepeskeBHX
XMapHHX cepBiciB

Hiana Kopenoscekal, cmyoenmxa, Makcum XKenesnsk®, cmydenm;
Bonogumup Ipumenal, cmyoenm; Anppiit Tpanizont, cmydenm;
Onena Tonb6arosa?, acnipanmxa

1Cymchkuit nepxasuuii ynisepeuret, M. Cymu, Ykpaina
?HauionansHuii aBiauiiinuii ynisepcurer, M. Kuis, Ykpaina

3 BIIPOBaKEHHSIM aBTOMATH30BaHMX crcTeM [1, 2, 3] Haire kuTTS cTae
JiealTi IPOCTIIHUM. AJIe TIONIPH BEIUKY KiJIbKICTh ITepeBar, aBTOMaTH30BaH1
cuctremu (AC) UPHUBHOCATH HETaTHBHI 3MIHM Yy Halle ICHYBaHHS.
Hampuknan, Bce Oinpire indopmariii mpo HaC MOKYTh Ti3HATHUCS CTOPOHHI
moau.  Bmama  pi3HEX  KpaiH  CXBallO€  BHKOPHCTAaHHS  CHCTEMH
po3mizHaBaHHs o0MMY Ha 0a3i XMapHHX CEpBICIB JUIsl CTEXKEHHS 3a
rpomaasHaMu. Tak yepe3 KopoHaBipyc y Oaratbox Mictax BctaHoBuim AC
po3ITi3HaBaHHs OOJHY, MO0 BHUSABUTH MOPYIIHUKIB KapaHTHHY. CucTema
CaMOCTIHHO 34YMTY€ JIaHi, a MPaBOOXOPOHHI OpraHu MOBHHHI BiJpearyBatu
Ha TOPYIICHHS TpaBWJI Ta BUNHMcATH IuTpad. 3araqoM, aBTOMaTH30BaHa
cucrema posmizHaBaHHS o01md (ACPO) icHye, ane mouasa IIUPOKO
BHKOpHCTOBYBaTHCS ocTaHHi 10 pokiB. llle B 1960-X pokax MPOBOIUIHCS
nepIn eKCrepuMeHTH B AaHii ramysi. ACPO BUKOpHCTOBYE MaTeMaTHUHHHA
QITOPUTM pO3Ii3HABaHHS OOJIMY, B OCHOBI SKOTO JIKHUTh HEHPOHHA
Mepexa. B ocHOBI TexHOIOTIT JekaTh ABI Helpomepexi. [lepma — mepexa
“BupiBHIOBAY . Bona OTpHUMYE 300paskeHHSI 3 Kamep
CTIOCTEPEIKCHHS, BUSIBIISIE OOJIMYYsl, SIKI TMOTpANMIM IO KaMep Ta BUpi3ae
orpuMaHi o0uaus. [ToTiM BHpIBHIOE OTpUMaHe 300paykeHHS 1 ITiCIIs IBOTO
miarassie #oro po3mip, mod KIHOYOBI TOYKH Ha 00iMYYi (a came Ha OdYax,
HOCI 1 poTi) 3HaxXOJIIIUCs B IeBHUX Micisix. [13 mpuBoanTs poTorpadiro 1o
CTaHAApTHOro BUIJANY. Jpyra Helipomeperka — Mepexa ‘“po3mizHaBay’.
Bona orpuMye Ha BXOAl BXE BHpPIBHSIHE 300pa)KCHHS 3 IEPIIOi
HelipoMepexi, a Ha BuXxoJi Halip uncen (iKCOBaHOI JOBKHHH, SIKHH Mae
Ha3By BeKTOp o0mmuys. Ha cxoxi o0muadsi Mepeka BUIa€ CX0XKi BEKTOPH.

Cucrema posmi3HaBaHHA OOJWY BUKOHYE HACTymHi (YHKII, sKi
BUKOPHUCTOBYIOTBCSI MEPEKEBUMH XMapHUMH CEpBiCaMU. PO3ITi3HABAHHS
00J11Y; BUSABJCHHS OOJMY Ha 300pa)KCHHI YW BIJCOMOTOLl; BH3HAUCHHS
CXO0XOCTI 3pa3KiB; MOIIYK 3apeecTpOBaHMX B 0a3i 1aHux 3paskis [1, 2, 3].
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AC BHUKOHY€ MHUTTEBY iACHTH(}IKAIII0O 0COOM HAa OCHOBI PHUC OOTHTUS.
Lle BinOyBaeTbcs HaBiTH, KOJIW JIOJWHA Hae cepen HaToBmy. Ilepesipka
0coOM BiJIOYBAa€ThCSI Ha OCHOBI TaKUX XapaKTEPUCTUK, SK KOHTYp TryoO,
mia0opiaas, ByX, BiICTaHb MiXK odMMa Ta iH. BUSBIEHHS Ta 3iCTaBICHHS
obmmy g igeHTHdiKamii un Bepudikarii BiIOyBaeThCI ONMMCKAaBUIHO. 3a
OCTaHHI 4 POKM TOYHICTh PO3Mi3HABAaHHS O0JIMY 3HAYHO BJIOCKOHAJIUIIACS.
KoedimienT moMuiaok ckiagae npubnmsHo 1%, 1m0 € 9yJoBHM
pesyabpTaToM. 3BicHO, CPO He € mockoHaIor0 Ta Ma€ MeBHI Heaomiku. J{ims
NPUKIANy MOXKYTh BiAOYTHCS TIOMWIKM TpU PpO3Mi3HABaHHI, BHTIK
indopmarii, MaHIMyIil HajA JIOABMH. AJle HE AMBISYNCH Ha I, B
OibIocTi cdepax HAMIOro KUTTS BXKE BIPOBAAWIN a00 BIPOBAKYIOTH
mro AC B T.4. Ha 0a3i CydacHHX XMapHHUX CEPBICIB.

Cynu, ¢itHec-kI1yOHU, KaB’pHi, METPO, aCPOIIOPTH, OAHKH BXKE YCIIIIHO
BukoprucTOBYIOTE M0 ACPO. B omHomy i3 dact-dymiBe Kurtaro mo6
3aIUTATUTH 32 3aMOBJICHHS TMOTPIOHO BBECTH HOMEp TenedOoHy, 70 SKOro
NPUB’SI3aHUIA ITUPPOBUN TraMaHElb Ta IOCMIXHYTHCS B KaMmepy, 100
MIATBEPIUTH CBOIWO o0co0y. Ilicis Toro, sk ayreHTH]iKallis MpouIia
YCHIIIHO, TIATIX 31HCHEHO.

Tox, 3 BupoBamkenusM ACPO Ha 6a3i cyyacHHX XMapHHUX CEpBiCiB
JIIOJICTBO  MOXE  IIJBUIIUTH PIBEHb PO3KPUTTS  IMPABOMOPYIICHB,
320IQJIUTH Yac MPHU MPOXOJHKECHHI Yepr, 3MEHIIUTH KUIbKICTh MEepCOHATY
JUTs pOOOTH Ta 3201IaTUTH KOIITH.

1. UA. JleBoBuu, A.Il.  IIpeoOpaxkenckuii, B.A. Tonbaros,
N.®. Yepsonsrii, O.H. YomopoB wu ap. HayuHoe okpyxeHue
COBPEMEHHOTO 4YelioBeKa: TexXHHWKa M TEXHOJOTMH : MOHorpadus. —
Opecca: KYIIPUEHKO CB, 2018 — 181 c.

2. AM. Bepxosmok, T.H. WBanoa, b.B. Komeit, B.A. Tonbaros,
A.B. Tonbaro u nap. VHHOBalMOHHAsT Hayka, oOOpa3oBaHUE,
MPOM3BOJICTBO U TPaHCHOPT: TexXHWKa U TEXHOJOTHH : MOHOTpadus. —
Opecca: KYIIPUEHKO CB, 2018 — 223 c. : wn., Ttabn. — (Cepus
«/HHOBaIMOHHAs HayKa, 00pa3oBaHHe, MPOU3BOJICTBO M TPAHCIIOPTY ;
Nel). ISBN 978-617-7414-51-2.

3. C.H. Jlunga, U.5. JIeBoBuu, A.I1. [Ipeobpaxenckuii, B.A. Ton6aros,
A.B. TonbatoB u np. HayuyHoe okpykeHHE COBPEMEHHOTO YeJIOBEKa:
TEeXHUKa, WHDOpMATHKA, AapXUTEKTypa, MEIUIMHA, CEeJbCKOe
xo3siictBo. Kumra 2. Yacte 1 : cepuss mMonorpaduii. — Opecca:
KVYIIPUEHKO CB, 2019 — 199 c.
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CucremMu ynpaBJliHHSl IPY BUPOOHMITBI LErJIM MiIMPUEMCTBOM
“Kepameiin”

Biamucnas I'myxonin, cmyoenm; Bomonumup Tonbatos, doyenm;
€sren CuHenbHUKOB, cmydenm; Irop I'opaienko, cmyoenm;
Bnagucnas Konomoens, cmyoenm; Jlenuc [lpouwuk, cmyodenm;
Maxcum 3uKoB, cmyodenm; €Bren LlleBuenko, cmyoenm

CyMchbkuii nep:kaBHui yHiBepcuteT, M. Cymu, Ykpaina

Lerna — oamH 3 [JaBHIX MTYYHUX OYIiBETbHHX MaTepiaiis,
HaNpPO3MOBCIOKEHIMN B YKpaiHi MaTepiall, BApOOHHUIITBO SKOTO 3pOCTaE,
TOMY HEOOXiJlHE BIPOBA/KCHHS aBTOMATH30BAaHHX CHUCTEM KEpyBaHHSI.
[lepmum eramoMm € BUAOOYTOK TIIMHHM B Kap’epax. [lotim 1 rimHa
3aBaHTAXY€ETbCA (PPOHTAIFHIM HABAHTA)KyBayeM B SLIMKOBUH KUBHIbHUK
Ta 32 JIOTIOMOTOI0 CUCTEMH CTPIYKOBHX TPAHCIOPTEPIB MOJAE€ CHPOBHHY B
nex Ha mnepepoOky. [loriM y 3MinryBadi 3MIIIYIOTBCS KOMIIOHEHTH,
3BOJIOXKYIOThCA Ta IepeMimryeTbcsi B OiryHax. Ha HactymHOomy erami 3
TJIMHA BUJAISAIOTHCS BCl CTOPOHHI BKJIFOUEHHS (KaMeHi, IIMATKH iHIIUX
nopiz, Ta inme). [lepen THUM, sSIK TIMHA MiJe y BUPOOHUIITBO, BOHA JCIKUI
Jac TOBMHHA «Bigmountw». llicas eramy  «BiANOYMHKY», Maca
MPO/ABIIOETECSL  Yepe3 BepTUKalIbHUU rimHO3MimyBad. Ilotim  yxe
EKCTpyJep 3 OJHOPIJHOI TJIMHU BHJIABIOE Opyc 3 M’SIKOIO 1 BOJIOTOIO,
NPUEMHOI0 Ha JOTHK TInHMHOMO. [IpsiMo 3 exkcTtpydepa rimHSHHNA Opyc
HaIpPaBISETHCS y Pi3AIbHUN aBTOMAT, a TIOTIM Ha 11l M sKiil Herili BauKu
BUAABIIOIOTH penbed. [loTiM mopizanuii OpycOK pO3IUIAEThCS HA OKpeMi
nernuHkd. HacrymHuMm etarom Oynie Cyllnka INi€i Ieriau y CrelialbHuX
CYIIMIIBHUX TIeYaX, SKi MOJijeHi Ha OJOKH 3 Pi3HUMH TeMIlepaTypaMu Ta
BosoricTro. Cylika merinu BifOyBaeTbesi JeKibka 1i0, 3a med 4ac BOHA
MPOXOJIUTH Yepe3 BCl OJIOKM 1 MOCTYMOBO MPOCYHIYETHCS MO0 MO30yTHCS
Bostord. [licist BUXOAy CyIIMJIBHMX BaroHETOK 3 BHCYIICHONO IIETJIOO-
cUpLeM, aBTOMaTH4YHO (OPMYIOTbCA MapTii Anas Bumany B meui. [licns
BUTIAly B TleYax, 3alMIIA€ThCS TUTBKM yINaKkyBaTH 1 BiIIPaBUTH
3aMOBHHMKaM TOTOBY 1eriy. KokHa [ermmHa Tepen yIaKyBaHHSM
NepeBipsiETHCS BPYUHY 1 YIIAKOBYETHCS BpyUHY Ha JA€peB’sHI MiIAO0HH.

[MiagnpuemcTBo «Kepameiisiy BUKOPHCTOBYE SIIMKOBUHA IKUBHIBHHK.
Moro nponykruBHicTs 36 TOH 3a ToauHy. IIOTYKHICTh €NEKTPOJIBHMIYHA
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IIBOTO XUBUIILHUKA 5,5kBT, BCTAHOBIICHWI YaCTOTHHH TiepeTBOproBad. [liu
Ha TIANMPUEMCTBI CTAaHOBUTH 212M — I1e 01Ha 3 HaWOBIINX Niedel €Bporu.

ALUMKOBHA KMBUIEHHK:

a - 3aranbLHui BUINAg;

6 - kiHeTHuHa Cxema;
ALMKOBHIA KOPNYC;
NNaCTMHYACTHii KOHBEED;
peayxTop;

HaTAXKHWA BaN;

Beflyunii Ban;

GunbHKi Ban;

MpPOMIXKHUA BaN;

Ban ANA NiAHIMaHHA | onyckaHHA wubepis.
- NaHuorosa nepegava;

L X ND N A WN R

Pucynok 1 — SlummkoBuii KUBUIHLHUK

SmMKOBHH  JKMBWJIBHUK — CKJIQIAETBCS 3 SAINIMKOBOTO  KOPIYCY,
IJIACTUHYACTOTO KOHBEEPA, BEIyUOro 1 HATSDKHOTO BalliB, Bajia 3 OWJIaMH,
MPU3HAYCHUMH JIJIsl PO30MBAHHS BENIHUKHUX TPYJOK TIMHU. Y BEPTUKAILHUX
HaNpsIMHUX KOPITyCYy BCTaHOBJICHI MIMOEpH, IO MOIUISIOTE KOPIyC Ha
Bigciku. KoXeH KOMIIOHEHT HAaIXOAUTh Y BIACIK, BUIIIICHUN Bij
cycimaporo mubepoM. Jlo3y:oTh KOMIIOHEHTH 3MIHOK BIJCTaHI MiX
mubepamu i crpiukoro. [limHIMAIOTE 1 OMyCKalOTh MMOEp 3a TOTIOMOTOO
BaJIa 3 HACA/DKCHUMH Ha HHOMY JIBOMA IIECTIPHIMH, IIO 3a4iIUTIOIOTHCSA 13
3yOIIOBaTUMU peKaMu, PUKPIMJICHUME 10 mubepa. ObepTatoun Bai 3a
MTypBaJl, yCTAHOBIIOKTH MmUOEp y  TOTPIOHOMY  TOJIOKEHH.
[TnacTuHYacTHii KOHBEEP CTAHOBUTH JBAa HECKIHYCHHI TATOBI JIAHIIOTH 3
MPUBApPEHUMH JI0 HHX IIacTUHaMU. [1Jis 3amo0iraHHs MpOCHHY Martepiainy
OJlHa TUIACTHHA TIEPEKpUBAE IHINY, a B3JIOBX KOPIYCY BIAIITOBaHI
MPOTyMOBaHI TKAHMHHI CTPIUKH, IO EPEKPUBAIOTH 3a30p MK KOHBEEPOM 1
koprmycoM. IlmacTuHUacTHii  KOHBEEp TNPHUBOAWUTHCS B PyX  BiX
CJIEKTPOJIBUTYHA 32 JIOTIOMOTOI0 TMAacoBOi IMepeiadi depe3 pelryKTop,
MPOMIKHUM Bajl, 3y0uacTy mapy i BeAy4uid Bal KOHBEeEpa 3 HacaPKeHHUMHU
Ha HbOMY 3ipoukamu. buibHUI Basl MPUBOIUTHCA B PyX BiJ TOTO caMoOro
CJIEKTPOJIBUTYHA 32 JIONIOMOTOIO JIaHIforoBoi mepenmavi. Cucrema
YIpaBIIiHHSI KOMIUIEKCOM Ma€ TPhOXPIiBHEBHI PiBeHb KEPyBaHHSI.
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@akTopH eHepro3depiraoyoro CyuriHHs AepeBUHA

ly6enko M.M., cmydenm; Kyninuenko I'.B., doyenm
Cymcpkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YKpaiHa

AKTyanbHICTh THUTaHHS €QEKTHBHOTO BHKOPHUCTaHHS EHEProHOCIiB 3
KOXKHUM JIHEM 30inbiryeThesi. OcobarBO e BITHOCHTHCS A0 MPOMHCIOBUX
00’€KTIB, 1€ TOTPIOHO TOCATTH MaKCUMAIIBHOI SKOCTI KIHI[EBOTO MPOIYKTY
npu  MiHiManeHUX ~ BuTpaTtax. CylniHHA  JEpeBHHM €  JOCHTH
CHEPrOBUTPATHUM  TEXHOJOTIYHMM  TPOLIECOM, TOMY  HOTpPiOHO
eHeproe()eKTUBHO BUKOPUCTOBYBaTH pecypcu 3amis 30impmeHHs KITJ]
cyurmibHO1 Kamepu. Jlnst BupimieHHS maHOi TpoOJIeMH CIoYaTKy Tpeda
PO3TIIAHYTH (PaKTOPU EHEPro30epeskeHHs IS CYIIMIBHUX Kamep.

OnTrManbHa KiNBKICTh TOJAYi Ta3y, BOAM Ta TOBITPS y KOHTYypax
perymoBaHHsA. [loBTOpHE BHKOpPHCTaHHS BOOM B KOHTYpi HarpiBaHHS
KaMepH, IMiATPUMaHHS TIOCTIHOrO ONTHUMAJILHOTO  CITiBBIIHOIIECHHS
KUTBKOCTI TOBITPS [0 KiJIBKOCTI rasy sKi HaaXxoIsATh 10 KaMEpH 3TOpaHHs
KOTJIa B KOHTYDI [T0/1a4i eHeprii.

3HIDKEHHS  BIZICOTKOBOTO  CIIBBIIHONICHHS (DiI3UYHOTO  HEJOHaTy
MPOAYKTIB 3rOpaHHS, IO PETYJIIOETHCS alrOPUTMOM IOJadi PecypciB 10
koTsa. [IoBTOpHE BMKOPHCTaHHSI BOJIOTOrO HArpiToro IMOBITPsl BCEpEIUHI
KaMepu 3a MoTpedm, sKi mependavaroTh PIBHOMIPHHM BHUXiJ BOJIOTH 3i
mTadesio JIEPEeBUHH, M0 KEPYETHCS KOHTYPOM PETYJIIOBaHHS MapaMeTpiB
BCEPEIMHI KaMepH.

EdextuBHE BHKOpPHUCTaHHS  €JIEKTPOEHEprii IUUIIXOM  MOOYIOBH
ITOPUTMY POOOTH EIEKTPONPHIIAIB TaKUX SIK BEHTHIISITOPH 32 YMOBH X
(akTUYHOT HEOOXiJHOCTI, HASBHICTH SKOi 3a0€3MeUyeTbCcs KOHTYPOM
peryJoBaHHS apaMeTpiB BCEPEANHI KaMepH.

PiBHOMIpHE  po3MoOAiNieHHss ~ HAsSBHOrO  Tella 1o  IITadeso,
KOHIIGHTPYBAaHHS Ha JAUISHKaX $Ki € CKJIaJHO-TOCTYmHUMH. JlocTaBka
TeIla B BiJJaleHI YacTUHH KaMepu KEPYETbCA alrOpuTMOM pPOOOTH
BEHTWJIATOPIB, JaHa METOAMKA 3a0e3MeYUTh ONTHMAIbHY DPIBHOMIpPHICTBH
BUXOJy BOJIOTOCTI 3 [JIEPEBHHH, II0 B CBOK 4Yepry 30epexe
BUKOPHCTOBYBaHY TeIIOBY eHeprio. aHi (aktopu € KIIOYOBHUMH MpH
noOyJ0BI  €HeproeeKTUBHOI CHUCTEMH KEPYBaHHS TEXHOJIOTTYHHM
MPOLIECOM CYIIiHHS JiepeBUHU. ONUPaOYUCh HAa HUX PO3POOJCHO MOJIECIH
cucteMu kepyBaHHs B cepenourii MATLAB.
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3acTocyBaHHA MeTOY rAPMOHIYHOT0 OajaHCy I MOJAeTIOBAHHS
MHOKMHHHMX TPMXBHJIBOBUX NapaMeTpU4HUX pe3oHancis y JIBE 3
€JIEKTPOCTATHYHMM OHYJISTOPOM

Onexkcanmp Jlucenko, npogecop; Cranicna lnbiH, acnipanm; €BreHis
Boupnapenko, cmyoenmia ep. [I1M-01

Cymcpkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

Metox rapMoOHIYHOrO OamxaHCy € OJHHUM i3 IIMPOKO BiJJOMHUX
HaOIIMKEHUX METOIB 3HAXOKEHHS MEPIOANYHUX PEKHUMIB Y HETIHIHHUX
cucremax. BiH Oa3zyeTbcs Ha Tiif 00CTaBHHI, IO KOJMBAIBHI MPOIECH, SKi
BCTAHOBJIIOIOTHCS y HENIHIMHIA CHUCTEMi, MOYXKHA OIHMCATH 3a JOTIOMOTOHO
TapMOHIYHUX (DYHKITIH.

VY po0oTi cTBOpEeHa MaTeMaTu4Ha Ta KOMII I0T€pPHA MOAETIb MHOKUHHUX
TPUXBHJIBOBUX MApaMETPUYHIX PE30HAHCHHUX B3a€MOJIIN XBWIIb y Ja3epi Ha
BinbHUX enekTpoHax (JIBE) 3 enexrpocratnynum onaynstopom. Sk 6a30Bi
PIBHSHHS BUKOPHUCTOBYEMO KBa3irigpoAMHaMidyHe pPIiBHSHHS, PiBHSHHS
HeTepepBHOCTI Ta piBHSAHHSA MakcBena. Posrmsmaemo BHIIAZOK, KOJIH
MepexigHi MpoIecH € 3aBepIICHUMH, aMILTITy]a TAPMOHIK 3aJIC)KUTh JIHIIE
BiJl IO3JOBHBOT KOOpAMHATH. ToJi 3ajaya 3BOIUTHCS O PO3B’S3yBaHHS
CUCTEMH HENIHIWHUX PIBHSHBb Y TMOBHUX moXimHux. Came 10 1€l cuctemu
PIBHSHB 3aCTOCOBYEMO METOJl TapMOHiuHOro OanaHcy. CyTHICTH Horo
TOJIATAE Y MaJjaHHi yCiX THUIIB XBWJIb, SIKi ICHYFOTh B 00JIACTi B3aeMOJIii, K
TaKuX, 110 CKJIAJAlOThCA 3 BEJIMKOI KIIBKOCTI TapMOHIK. 3aBISIKH METOLY
rapMOHIYHOTO OaJlaHCy CHCTeMa BUXIHHUX PiBHSHb 3BOJUTHCS JI0 CUCTEMU
TrdepeHIliaIbHUX PiBHSHD Uil aMIUTITY]l TAPMOHIK Pi3HHUX THITIB XBHJIb,
sIKa pO3B’A3yeThCs uncenbHo. [IIBUAKICTE 3MiHM aMILTITY] TApMOHIK XBHJIb
€ Habararo MEHINOK 3a HIBHIKICTh 3MiHM (a3 1Iux rapmoHik. Tomy
YHCeNbHE PO3B’SI3aHHS TAKOi CUCTEMH PiBHSIHB MOXITUBE 3 BUKOPHCTAHHIM
CTaHAAPTHUX AITOPUTMIB 1 HE € CKJIAZHOIO 3aJa4elo.

Hns  moOymoBu  Takoi  cucteMd  AudepeHLialbHUX — PiBHSIHD
BUKOPUCTOBYBAJIM AJITOPUTMH JOOYTKY IOJIIHOMIB, 3a/1a4y OYyJI0 3BEICHO
0 CHCTeMH IJHIHHUX anreOpaiuHuX piBHSIHB, OYJIO BHKOPHUCTaHO
CUMBOJIbHI O0YHCIICHHS B cepenoBuili Python.

B uacTuHHEMX BHmajkax Oyllo OTpUMaHO 30ir 3 paHille OTPUMaHUMH
pe3yjibTaTamMH, sIKi OTpuMaHi iHmUMH Merojamu. CTBOpeHa MOJENb
JI03BOJISIE BU3HAYUTH ONTUMANIbHI YMOBH pobotu nociimxyBaHoro JIBE.
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JIBoBUMipHAa cTalioHapHA 3a/1a4a TeNJIONMPOBIAHOCTI 1JI51 ABOIIAPOBOL
OCHOBH 3 HeileaTbHUM TeIJIOBUM KOHTAKTOM MiK IIAPAMHU
Ta TPAHUYHOIO YMOBOIO IPYTOro Poay

Hina Antonenko!, ooyenm; Ipuna TkaueHko?, doyenm

'Hanionaneuuii yriBepcuter «3amnopizbka MOMTEXHIKa», M. 3aMOpixKs,
VYkpaina
23anopi3bKuii HalliOHATBLHUI YHIBEPCUTET, M. 3amopixoks, YKpaina

[1ig nBOMIAPOBOIO OCHOBOIO OyAEMO PO3YMITH IAaKeT, IO CKIIAAAETHCS 3
IBOX TIPYXKHUX IUTOCKOIIAPANIENbHAX MIAPiB, sKi JEKaTh Ha ITiBILTONINHI

(puc. 1).

. . . O)lz, . . L X
] NiBIJIOIMHA H H

Pucynok 1 — J[BomapoBa ocHOBa

Ha BepxHili Mexi OCHOBM BiJJOMHH TEIUIOBHH TIOTIK, a Ha IOBEpPXHi
MIBIUIOMINHY T ATPHUMYETHCS HyJIbOBA TEMIIEpaTypa:

oT,

—2(x,0)=q(x), T,(x,0)=0.

0z

Ha crinpHili Mexi mapiB OCHOBH BHKOHYIOTHCS YMOBHU HEiIealbHOTO
TEIUIOBOTO KOHTAKTY [1]:

aT, 1 oT. T,
ko, —2(x,h)==(T,(x,0)-T (X, s ko, —2(x,0)=k,, —2(x,h ),
1 T () = 2 (T (X0) =T, (6h)). ey T2(10) =k, T (x )
ne R — xoedinient Temioporo omopy, K koedimieHTH
TEIUIONpPOBigHOCTI mapiB, 1=12. HeoOximHO 3HAWTH Temmeparypy B

TOYKaX IIapiB OCHOBH.
3amada po3B’A3YETHCS 3a JOMOMOTOI 1HTETPAIBHOIO IEPETBOPEHHS
®dyp’e. Binomo [2], mo TtpandopmaHTy Temrmeparypd B IIapi MO>KHA
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MPENCTAaBUTH Y BUIJLSAI JIiHIHHOT KOMOIHAIil AONMOMDKHUX (YHKIIiH
n =T (80), &=0T(50)/paz: T(&z)=chpzn +shpze;, p=g|.
[Ticns 3acrocyBanHs nepeTBOopeHHss Dyp’e 10 KpalilOBUX YMOB Ta YMOB Ha
CHUTBHIM MeXi IapiB, OTPHUMAEMO CHCTEMY BiJHOCHO JOTIOMDKHHX
¢bysKIii mapiB ocHOBH. OpepkaHi 3 CUCTEMH BUPa3H I IUX (YHKIIH
MiJCTaBIIEMO Y BHUpPa3W Il TpaHCPOpPMAHT TeMIEepaTypd ImapiB Ta
3aCTOCOBYEMO JI0 HUX oOepHeHe nepeTBopeHHs Dyp’e.

UmcenbHi po3paxyHKH MPOBEACHO AJISl OCHOBH, IO CKIAAAETHCS 3 IBOX
mapiB  OJHAKOBOI TOBIIMHA Ta 3 OJHAKOBHUMH  KoedirieHTamMu

T, (x,0) _{TO, [ x|<h,

TEIUIONPOBITHOCTI, TIPH I3 amamizy rpadikis

oz 0, |x[=h.
(puc. 1) MoxHa 3poOMTH BHCHOBOK, IO 30iJbIICHHS KOEQIli€HTY
TEIUIOBOTO OMOpY NPHU3BOJAUTH [0 30iNbIICHHS TEMIEpaTypd B TOUYKaX
HIDKHBOT ME3KI1 IEpIIIOTro Iapy OCHOBH.

2

T/To

% — R=0
~ g — - 'R=1

~ 4/ Vo0 R=S

x/'h
Pucynok 1 — Posniozinm temneparypu
B TOYKaX HW)KHBOT MEXi IEpIIIOro apy

1. b.bomu, Jx. VYoitkep, Teopus memnepamypHolx HANPAICEHUL
(Mocksa: MUP: 1964).

2. LI. Bennuxo, L.T". Tkauenko, Bicnux Jninponemposcvrozo
yuisepcumemy. Mexanixa 1, Bum. 8, 154 (2004).
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Method for calculation of the vector angle for 2D magnetic maps
Vitalii Budnyk?!, Researcher; Mykola Budnyk?2, Chief Researcher

1Department of sensory devices, systems and technologies of contactless
diagnostics of Glushkov Institute of Cybernetics of NASU, Kyiv, Ukraine
2Sumy State University, Sumy, Ukraine

It is known that there are various methods of heart diagnostics in the
world, including a promising contactless method Magnetocardiography.
This technology develops rapidly and in different countries there are groups
of scientists who are developing MCG systems [1] and software for them.
Each year, scientists improve their diagnostic accuracy and the efficiency
of use of the main value resource for such systems operation [2] — liquid
helium.

Angle calculation of current density vectors for 2D magnetic field cards
is a complex task. The need for calculation of such an angle occurs during
the software development for the SQUID-magnetometric system, when
projections of current density vectors (Fig. 1) are known.

ff SN

Figure 1 — General view of magnetic field maps

As you can see from Fig. 1 the card contains 10x10 vectors. Their
angles are diagnostic parameters, so in addition to vector coordinates, it is
necessary to calculate the angle. As a result of the analysis of literature and
well-known mathematical methods, it was determined that there are several
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ways to calculate the angle, which, in addition to the vector projections,
also take into account the projection sign. It was proposed the formulas
based on Arctan, Arctan of half argument, Arcsin, and Arccos, which were
used to calculate the vector angle (see respectively, Anglel, Angle2,
Angle3, Angle4 in Table 1). The simplest formula was formula based on
Arccos (1), which has the following view:

(p:%[1—sgn2(y)+sgn(>’)]arcco{%j, R=/+y?) @

Table 1 shows the coordinates of vectors for the lower row on the map
and the results of calculations by various formulas. As you can see all of
them have the same result and can be applied during such calculations.

Table 1 — Result of angle calculation

Poin X Y Arcta | Angle | Angle | Angle | Angle
t n 1 2 3 4
1 0,005060 | 0,049023 | 1,468 | 84,1 84,1 84,1 84,1
2 -0,012184 | 0,046120 | -1,313 | 104,8 | 104,8 | 104,8 | 104,8
3 -0,038315 | 0,025420 | -0,586 | 146,4 | 146,4 | 1464 | 1464
4 -0,066713 | -0,016980 | 0,249 | -165,7 | -165,7 | -165,7 | -165,7
5 -0,090536 | -0,058340 | 0,572 | -147,2 | -147,2 | -147,2 | -147,2
6 -0,106358 | -0,074210 | 0,609 | -1451 |-1451 | -1451 | -1451
7 -0,113763 | -0,056930 | 0,464 | -153,4 | -153,4 | -153,4 | -153,4
8 -0,112526 | -0,019960 | 0,176 | -169,9 | -169,9 | -169,9 | -169,9
9 -0,101395 | 0,014154 | -0,139 | 1721 | 1721 |172,1 | 1721
10 -0,080530 | 0,027701 | -0,331 | 161,0 | 161,0 | 161,0 | 161,0

Authors give thanks for support of National Academy of Sciences of
Ukraine, Sci&Tech Center in Ukraine (STCU) within the framework of
projects 2187, 3074, 4719, Ministry of Education and Sciences of Ukraine,
and Oxford Cardiomox Ltd (STCU projects P624, P624a-P624c).

1. O. Zakorcheny, V. Budnyk, et al., Studying SQUID-system for active
and passive biomagnetic researches at unshielded environment, in IEEE 5th
Workshop IDAACS, Rende (Cozenca), Italy, 2009, p. 77-81.

2. M. Budnyk, O. Zakorcheny, V. Budnyk, et al., Improvement of small-
channel MCG system for unshielded environment”, IFMBE, Proc. Series
28 (Springer, Berlin, 2010), p. 66-69.
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I'enepyBaHHSI 10AATKOBOIO €JIeKTPHMYHOIO IO/ Y CeKLii miacCHIeHHs Y
cyneprerepoauHHomy JIBE 3 ejieKTpocTaTHYHUM OHAYJIATOPOM

Onexcannp Jlucenko, npogecop; Cranicnas lnwiH, acnipanm,
Hapuna I[Minnyona, cmyoenmra ep. IIM-81

CyMchbkuii nep:kaBHui yHiBepcuteT, M. Cymu, Ykpaina

VY pobGoTi mpoBeaeHO aHai3 IWHAMIKH XBHUJIb HMPOCTOPOBOTO 3apsily
(XII3) y cekmii migcuieHHs CyNEpreTepoAMHHOIO Jla3epy Ha BUIBHUX
CJIEKTPOHAX. Y IIbOMY NPHUCTPOi SK AOAATKOBHHA MEXaHi3M MiJCHICHHS
XBWJIb BUKOPHUCTOBY€ETHCSI OHIAYJISITOP 3 MOB3IOBXKHIM €JIEKTPOCTAaTHYHUM
noyieM. Takuil OHAYISATOP CTBOPIOE TMOB3JIOBXKHE MEPIOAMYHE PEBEPCHBHE
EJIEKTPOCTATUYHE IOJIe HAKa4yKW. Y TaKiil CeKmii MiJACHIeHHS CTBOPEHi
YMOBHU AJISl TPUXBUJIBOBOIO MAapPaMETPUYHOTO PE30HAHCY MDK ILIBHIKOIO,
NMOBLIBHOIO XBWIsiIME XII3 Ta MOB3JOBKHBOTO EJIEKTPOCTATHYHOTO OIS
Hakaykh. 3a pPaxyHOK Takoi B3aeMOJii peami3yeTbcsi NapameTpuyHa
HeCTIHKiCTh, BimOyBaeThcs mifcuneHHs xBuib XII3. B mHacTymHiil cexmii
eHepris mifacuiaeHol nmoButbHOT xBMII XII3 mepeTBOpIOEThCS B MOTYXKHY
CJIEKTPOMATHITHY XBHJIIO.

VY cekuil migCWIEHHS pa3oM 3 BHIIE OINUCAHUMH HpPOLECaMU
BiIOyBa€TbCSI MOJIYJIOBAaHHS PEIATUBICTCHKOTO €JIEKTPOHHOIO ITydYKa
MEPiOIMYHUM PEBEPCUBHUM TOJeM Hakadkd. Came TOMy Takhd Iy4OK
reHepye MOAATKOBE EJIEKTPUYHOIO IOJs, SIKE HAaKIAZaeThCsl Ha IOJe
Hakaykd. BUKOPHCTOBYIOUH i€papXidHMiA aCHMITOTUYHAN MiIXiT A0 Teopil
KOJIMBaHb 1 XBHJIb, METOJ] TOBIIbHO 3MIHHMX aMIUIITYJl OTPUMaHO B
TMiHIHHOMY HaOJIV>KEHHI BUPAa3 JUISl JI0JATKOBOTO €IEKTPHYHOTO TOJIS

EY = By (k2023 /03 )-1). 1)

3 (1) BUIINIMBAE€, NI0 TaKC OOJATKOBE CJICKTPUYHEC I10JIC B 3arajlbHOMY

BHIIAJKy MOXKE SK IIJCHJIIOBATH TIOJI€ OHIYJATOpA, Tak 1 MOCIadoBaTH

fioro. Kpim Toro, komu (kzzogygl w%)—l:O, HaIpy)XeHICTh TaKOTO O

npsaMye 10 HeckiHueHHOcCTi. Lle opmanbHO Bkazye Ha HOro pe3oHaHCHHN
xapaxTep. J1st TochipkyBaHUX MPOIECIB y CEKIii MiJICHIICHHS 3HalWCHO,

110 (kzzoéygl m%)=4, E =E,y/3. ToOTO pe3y/ibTyiode Iojie HaKauKH

30inbLryeThest Ha 30%.
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Po3paxyHkoBi 3a/ieskHOCTI y 3a1a4ax aIaNTHBHOIO OL[iHIOBAHHS
napaMeTpiB ioHocgepHOI MIa3MHI

Masmanimsin O.C., npodecop, cmapwuii naykosuii chispobimnux;,
oskommsic O.A.2, cmapwuii 6uxiaday
'HHII «XapxkiBcbkuii (hizuko-TexHiuHmii iHCTHTYT», M. XapKiB, YKpaina
2Cymcbkuii nepxaBHuii yHiBepcutet, M. Cymu, YKpaina

VY naHuii yac BeAyTbca pOOOTH 31 CTBOPEHHS MIXHAPOAHOI CHCTEMH
ioHOC(hepHOro MOHITOPUHTY Ha 0a3i pafapHUX YCTAHOBOK HEKOT'€PEHTHOIO
poscitoBanus (HP), po3ramoBanux y pi3aux perionax 3emui. Koopaunartis
TSUTBHOCTI palapHUX CHUCTEM Tiependadae TonepeIHeE IPOBEACHHS 3aX0IiB
IOA0 TIONIMIICHHS 1X METPOJIOTIYHMX XapakTePHCTHUK 32 PaxyHOK
amapaTHOi  MoOJepHi3amii,  OoNTHMi3amii  TPOIECiB  30HAyBaHHS,
YAOCKOHAIIEHHSI TPOLEAYyp aHamily Ta OOpOOKH pe3ylbTaTiB i3 METOr0
CTBOPEHHS 1 MIATPUMKH €PEKTHBHOI TEXHOJIOril 00poOKH Teodi3udaHuX
JaHUX.

Y pob6oTi BUKOpUCTaHHUN CUCTEMHUH alTOPUTMIYHUN aHaNi3 €JIEMEHTIB
CTaTHCTUYHOTO Ta WMOBIPHICHOTO OIIIHIOBaHHS, SIKI TMPU3HAYEHI IS
MiABHIICHHS JOBIPIUBOCTI Tpu 0OpoOLi aBTOKOpENAUiHHUX (yHKIil
(AK®) curnaiy HEKOTEPEHTHOTO PO3CIIOBaHHS y TPOIECi OOYHCICHHS
napameTpiB ioHOchepHoi Twasmu. [l mpomecy amanTtuBHOI 0OpOOKH
reodizuuHoi  iHGopMaIl  peasli3oBaHO  €IIEMEHTH  CTaTUCTHYHOTO
OIIHIOBaHHS, 10 MiIBUIIYIOTH HAMIAHICTH OIIIHOK  MapaMeTpiB
ioHOCepHOT TuIa3mMu. BWKOpHCTaHHS BIiOMOCTEW TMPO CTAaTHCTUYHI
BJIACTUBOCTI 3aCTOCOBYBAaHOTO KOPEJIIHHOTO (QYHKI[IOHATY Ta OOJIiK
HEPIBHOMIPHOCTI CTaTUCTUYHOTO PO3KUIY OPJUHAT EKCIIEPUMEHTATBHUX
AK® no3Bonmim MiHIMI3yBaTH MOMHIKA O0YHCIICHb.

AHami3 TyCTHH pO3MOJULY  KOPENALiHHOrO  (YHKI[IOHANY A€
MOXJIMBICTh po3paxyBatu HaOip koedimientiB K(t), ski € Mmiporo
CTaTUCTUYHOTO PO3KHUIY, 3 AKMM KokHa opauHata AK® Gepe ywacts B
ouiHgi  mapamertpiB  ioHocdepnoi mmasmu. Ilpm  craTHCTHUHUX
JIOCIIJDKEHHSIX BHKOPHUCTOBYIOTH JIOBipdy HMOBIpHicTE p. Haenene
CIMEHCTBO TyCTHH po3nonaiiy 3HadeHb AK® 3a0e3neuye BU3HAYCHHS
HEOOXIAHMX JOBIPYMX IHTEPBAIIB, MOB'SI3aHUX 13 3a1aHOI0 HMOBIPHICTIO p.
TakuMm YWHOM, JiaHI 3aJEKHOCTI HECYTh CTATHCTUYHO BHYEPITHY
iH(hopMaIio, HEOOXIAHY JJIs afanTUBHOI 00poOKu curHany HP.
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BuxopucranHs KOMILIEKCHOT cucTeMu JIopeHIa mpu MoaeII0BaHHi
cuMeTpii Ta Oidypkaniii TpPAHCIIOPTHUX MOTOKIB

Xomenko O.B., npoghecop; ukypa O.Y0., acnipanm;
Bangansan A 1O., cm. suxnaoay; Xomenko K.I1., cm. suxnaoau
CyMchbkuii nepkaBHui yHiBepcuteT, M. Cymu, YKpaina

PiBusaus Jlopenra
X=o(-X+Y),

Y=r(X-Y+X2), (1)

Z=-bZ—XY,
ne X — mapaMerp mopsAAKy (BIAXWICHHS 1HTEPBAITY MiXK aBTOMOOUTSIMH Bif
HOTr0 ONTUMAJILHOTO 3HAYeHHs), Y — CHOpsbkeHe Toje (BiAXWICHHS

MIBUJKOCTI 3MIHM IHTEpBANy Bifl ONTHMAaJbHOTO 3HAUYCHHA), Z —
KepyBaJIbHUH MMapaMeTp (4ac MPUCKOPEHHS/TANbMYBaHH:), Oyl OTpUMaHi
B [1] i iHTEHCHBHO BMBYAJIHCH MPOTATOM OCTAHHIX JBOX JCCATWIITH [2-4].
Hdns  po3yMiHHS TNPUYUH BHHUKHEHHS XaOTHYHOI TIOBEAIHKH B
JUCHUIIATUBHUX HETIHIMHAX JUHAMIYHMX CHCTEMaX, TaKuX SK JlicHa
Monens JlopeHma, HeoOXimgHO BuBYATH Oidypkarii, sKi CIHPHYUHSIIOTH
SIKiCHI 3MiHHU ()a30BOTO TIOPTPETy cUCTeMH. B maHiit poOoTi B mepiry 4epry
PO3TIIAIAETHCS KOMIUIEKCHA MOZeNb JlopeHma, sIKy MOKHa pO3TIISJIaTh sIK
y3aranbHeHHs OiiicHoi cuctemu Jlopenua. Merta nossirae B AOCIHIIKEHHI
CTIMKOCTI JESKHX PO3JBOEHUX PO3B’S3KIB CHCTEMH Ha OCHOBI aHami3y
Oiypkamiii, TOMy sIBIsi€e iHTepec OOTOBOPUTH JIesKi pelIeBaHTHI
pe3ybTaTH i AilicHoi cuctemu JlopeHna. 3BifcH BUILIMBAE, 1O TEOPilO
Oidypkarii Xomda [5,6] MOXHA BHKOpPUCTATH, OO MOKa3aTH iCHyBaHHS
MEepiOIMYHOT0 PO3B’s3Ky OidypkaniliHoro mepiogy. CTiHKICTh IHOTO
PO3TaTy>KEHOr0 PO3B’SI3Ky BH3HAYA€THCS MOKa3HUKaMu DIioke: po3B’s30K
CTiiku# (HECTIMKMIT), AKIIO BiH 3’ SBJISETHCS HATKPUTUYIHO (IIKPUTAYHO).
VY posrnsiHyToMy BUMaaky Oidypkarisi BUSBISETbCs cyOkpuTHuHOMO. Llei
pe3ysbTaT MiATBEPIUKYE JYMKY MPO «Pi3Ki» YMOBH BHHHKHEHHS Xaocy B
nivicHi Moxeni JlopeHta.

IcHye kinbka Qi3HYHUX TPOOJIEM, 110 IPUBOIATH 0 YCKIIaIHECHHS PIBHIHb
Jlopenia, ae aeski QyHKIIi MalOTh KOMILICKCHE 3HaueHHs. SIK mpukian,
MM MaTHMEMO Ha yBa3l HaMIIPOCTILIi OJHOMOJIOBI Ja3epHi PiBHAHHS, SIKi
MO>KHa IIEpENUCaTH K KOMIUIEKCHY Mozenb JlopeHna [5]:
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z1=0(—(1+id)-z; + zy),
Zz =_(1_iA+ip)'Z2+(T+i‘0)'Z1+Z122, (2)
Z3 = —bzz — Re(z; - 73),

ne z,(t) — HampyXeHIiCTb eJIEKTPUYHOrO NOis, Z,(t) — mospu3ais
CHCTEMH eJEKTPOHIB IIOJ0 PO3AUICHHS 3a piBHAMH, Z3(t) — pi3HHLSA
3aCEIICHOCTEH eJICKTPOHHUX PIBHIB, 0 — BiTHONICHHS KOHCTAHT pelakcariii,
T - IHTEHCHBHICTh HaKa4dyBaHHS (xapakrepHuit gac
MPUCKOPEHHS/TATbMYBaHHA), b — KOHcCTaHTa penakcauii, p =0, A —
4acTOTHE PO3CTporoBaHHS. TyT mapameTrp p BBOAMTHCS, MO0 3poOUTH
CHCTEMY 1ICHTHYHOIO 3 PO3TISTHYTOIO0 B [6]. 3ayBaskumo, mo z; (t) i z,(t) €
KOMIUIEKCHO3HAYYIIMMH (YHKIIISIMH, TaK 10 cucTema (2) CKIaTaeThes 3
1’ SITU TIHCHUX PiBHSHB.

Y mii poboTi 3amada monArae y BHWBYEHHI TOro, sSK A BIUIMBae Ha
Oidypkariito piBHOBaru Ta MOABIHHONIEPIOUYHI PO3B’A3KH B KOMIUIEKCHIH
moxeni Jlopenna. Ockibky, Ha BiIMiHy Bin AiiicHoi mopeni JlopeHia,
cucreMa (2) mae OesmnepepBHy rpymy cumerpii (rpyma oOepranb JIi B
KOMIUIEKCHHX IUIONIMHAX), MH MIAXOAUMO 10 TpodieMu po30ymoBu
1HIyKOBaHUX €(EKTiB B paMKaX €IMHOT KOHLEMIIi HOPYIIEHHS CUMETPIi.
[okazaHo, 110 3aBISKH CUMETpii CTaH HYJIHOBOI PIBHOBAru KOMIUIEKCHOI
moneni Jlopenma (BimpHWIA pyx TpaHCHoOpTy [4]) pPO3IBOIOETBCS Ha
iHBapiaHTHUH Ha0ip HepyxoMHX TO4YoK. CTIHKICTh PIBHOBa)XHUX CTaHIiB
BUBYAETHCA SIK (PYHKIIiSI pO3CTpOrOBaHHs. BeTanosneHo, mo npu o > b + 1
iCHy€ KpUTHYHE 3HAYEHHsI KepYBAIBHOTO Mapamerpa 7., Take, 10 CTaH!
iHBapiaHTHOT MHOXKWHH CTAalOTh €KCITOHEHITIATPHO HECTIMKUMU TIpH T > 7,
a 1, € 3pocrarouoro (ynkuicro A?. Taki CTaHM BiITOBiNAIOTH YTBOPEHHIO
TPaHCIIOPTHOTO 3aTopy [4].
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Buxopucranusa nporpamu Microsoft Excel njs nodynosu nepesa
rpaja cxemu 3aMillleHHS eJIeKTpoMepeKi

ITamenko O. B., cmyoenm; bazunb O. O., cmapuuii eukiaoau
CyMchbkuii nep:kaBHHA yHiBepcuteT, M. Cymu, YKpaina

Jus  3abe3nedeHHs HOPMaNbHOTO  (YHKIIOHYBaHHS  OyIb-sIKO1
CJIEKTPUYHOI CHCTEMHM HEOOXiIHO KOHTpOJIOBaTW 1ii CTaH, IO Ha
Cy4acHOMY eTami pPO3BUTKY TEXHIKM Ta TEXHOJIOTiH HEMOXIHUBO 0e3
MaTeMaTHYHOTO  MoOJentoBaHHA. Po3poOka  po3paxyHKOBOiI — CXEMH
3aMiIIeHHs i3 BEIMKOIO KUTBKICTIO BY3JIiB Ta TJIOK Ha OCHOBI MPUHITUIIOBOL
CXEMH  €JEKTPOMEpEeXi € OCHOBHHUM  €TalioM  JOCHIDKeHHS  Ta
MIPOTHO3YBaHHS pOOOTH eNEeKTpUYHOI cucremMu. [nga ommcy cxem i3
CKJIaJJHO3aMKHYTUMHU CTPYKTypaMH BUKOPUCTOBYETHCS €TMHUN
(dopMaizoBaHMi TMiAXiZ, B OCHOBI fKOTrO JIGKHUTHh ajireOpa MaTpHIlb.
[IpencraBnenns inpopmalii Mpo Mepexxy y BHUIISAAI MaTpuub 3abe3rnedye
KOMITAKTHICTh Ta HA0YHICTh 0OPOOKH BETMKUX OOCATIB BX1IHOI Ta BUXiTHOT
iHpopMallii TpU TNPOBEACHHI pO3paxyHKIiB. ANTOPUTMHU (QOPMYyBaHHS
MaTpHIIb pecTaBieHi B [1].

Jus  orpuMaHHS  MaTpUYHUX  KOe(ilie€HTIB  JuQepeHIiaIbHOTO
PIBHSIHHS, SIKE ONMCY€ CTaH EJEKTPOMEPEXi, YMOPSAKOBYIOTH MAaTPHIIO
TOJIOBHUX TepeTHHIB. HeoOXiqHOW yMOBOIO CKJIaJIaHHS TaKOi MaTpHIll €
nmoOymoBa epeBa rpada cxemMu 3aMillleHHs eITeKTPOMEPEKi.

Buxigna cxema, mist sikoi OymyBanacs cxema 3aMillleHHS, MicThiIa
TpaHcdopmarop, aBTOMATUYHUI BUMHKAY Ta ACUHXPOHHUMN
€JIEKTPOJIBUTYH, SIKAH BiJIirpaBaB pojib HABAaHTAXKEHHS.

Jus noOynoBu gaepeBa rpada BUKOPHUCTOBYIOTHCS Pi3HI ajJTrOpUTMH,
HaANOLIBII PO3MOBCIOJKEHUM € anropuTM [IpuMa, JeTaabHO ONMHCAaHUHA B
[2]. dnst xom’toTepHOl penizalii Oyna oOpana mporpama Microsoft Excel,
TOMY IO BOHA € MPOCTOI0 Ta iHTYITMBHO 3pO3yMIJIOIO JUIsI KOPHUCTyBaya.
[Ipu po3B’s13aHHI 3aBAAHHS BUKOPHUCTOBYBAJIMCS MaKpOCH.

1. 0. C. Kosnoga, 1iosuwenns eHepzoepexmusHocmi cucmem
eNIeKMPONOCMAYants Micbkoeo elekmpompancnopmy (Jluceprartis:
Xapkis: 2021).

2. 1 C. Bharathi, D. Rekha, V. Vijayakumar, J. Springer 93, 481-502
(2017).
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BpaxyBauns aedopmaniiinoro gedexTy MoayJIs 3cyBy MaTepiaiy npu
iHTeHCHBHIN MJIACTHYHIN Kedopmanii moBepxHi

Xomenko O.B., npoghecop; I'onvapos O.A, npogecop; banansua A 1O., cm.
suxnaoay; Kpasuenko T.P., cmyoenm ep. [IM-81; Yepnymienko P.P.,
cmyoenm ep. [IM-81; Binoyc J1.0., acnipanm; 3axapoB M.B., acnipaum
CyMchkuii nepkaBHui yHiBepcuteT, M. Cymu, Ykpaina

OcTaHHIM YacoM aKTyaJIbHUMH CTalOTh JOCHIPKEHHsSI TPOLECIB
nedopmariiiiHoi 0OpoOKH MOBEPXHI MaTepiaiiB, 3a SKOI CIIOCTEPIraEThCs
BUHUKHEHHS mepepuByactoro (stick-slip) pexwumy. 3a3Haummo, 110
MEPEPUBYACTUH PEKHUM TaKOXK ypakae MPYXKHIO MIISHKY aedopmarii 6e3
Mactiwia. OCKUIBKM B TpaHMYHOMY pEXKHMi TOBIIMHA MaTepiaiy, IIo
nedopMyeThCS, HE TIEPEBUIIYE KiJIbKa aTOMapHUX JliaMeTpiB, HA JHHAMIYHI
BIIACTHBOCTI CHCTEMH ICTOTHO BIUIMBAIOTH SK 30BHIIIHI, TaK 1 BHYTpIIIHI
¢daykryartii. OCHOBOO IIX0AY € HEJIiHIiHA MO/Ie/b, 3aCHOBaHA HA CUCTEMI
TpboX AudEepeHIiabHIX PiBHSAHB sl AedopMalii i Hanpy>KeHb 3CyBY Ta
TEeMITepaTypH, IO IO3BOJSIE ONHCYBAaTH IOBEIIHKY IIPHIIOBEPXHEBOTO
mapy Matepiary npu oOpoOui. ¥ mexax 3a3HaueHol MOJIeNi JOCHiHKEHO
BIUIMB aIUTUBHUX (DIYKTyalliii Ha MOBEAIHKY TPUOOIOTIYHOT CUCTEMHU.
[lobynoBano ¢yHKIit0 posmoniny aedopmamii A Pi3HUX PEKUMIB
nedhopmyBaHHs.  BuseiaeHo — o0macti  NpYXHOi, — IepepUBYACTOq,
nepepuBYacToi 1 MIACTUYHOI, TUIACTHYHOI MeTacTaOuIbHOi 1 cTilikoi Ta
miacTryHoi nedopmartii. Jlani pexxnmu nedopmartii mokaszaHi Ha (a3oBiif
niarpami Ta BIONOBiNAlOTh KpuBUM (yHKIT po3moziry. Haiickmagnima
¢dopMa (yHKIIT PO3MOITY CIIOCTEPIraeThCss B 00JIACTI MepepuBYACTOl 1
ractiuHoi Aedopmanii. TyT cmiBicHYIOTh IUISHKH TPYXKHOI, a TaKOX
MeTacTabiIbHOI 1 CTIHKOi IIaCTHYHOL zLe(I)opMauu SKi BIJINOBIIAIOTH
MakcuMyMaM QYHKII1 posnoiny. Lle Mae Ha yBa3i MOKIMBICTh peaizaii
nepepuByactoi (stick-slip) aedopmaiiii, 3a sKk0i BigOyBarOTHCSA MEPIOAUYHI
Mepexod MK IUHAMIYHUMH PEKHMaMU, SKi BiANOBIJaIOTh BKa3aHUM
cranaMm. B oOmacti miactuuHOi MeracTaOinbHOi 1 cTiiikol nedopmarii
PEXUMH METAcTabIIBHOTO i CTIHKOTO TIACTHYHOTO Ie)OPMYBAHHS MOXKYTh
MEePIOJIMYHO 3MIHIOBATH OJIMH OJIHOTO, 3a0e3Mevylovd NepepuBYaACTY
nedopmariiro. BimzHaunmo, o gaHi 1Bi o0nacTi miarpamu, Ha BiMiHY Bif
THIINX, TIPU 3MiHI apaMeTpiB MOXXYTh HE pealizyBaTHCs Ta Tepexia 1o
OCTaHHBOT'O PEXKHMY CYNPOBOJKYETHCS 3HUKHEHHIM MPYKHOT Aedopmartii.
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BniuB nokpuTTa Ha Koedili€eHT TepTA Mix iHCTPYMEHTOM Ta
CTPYKKOIO i 3ar0TOBKOI0

binoyc J1.0., acnipanm; I'ongapos O.A, npoghecop;
Xowmenko O.B., npoghecop; Ilinuyk C.M., cmyoenm ep. [IM-81
CyMchkuii nepxaBHuid yHiBepcuteT, M. Cymu, Ykpaina

Binomo, mo 3HadeHHs KoedimieHTa TepTs KOB3aHHSI KOHCTPYKLIHHUX
METaJiB 1O I1HCTPYMCHTAJLHUM MarepiajiaM 3aJeKUTh BiJ XIMIYHOTO
ckiany i (i3MKo-MeXaHIYHHX BIIACTMBOCTEH KOHTAKTYIOUHMX Map, a TaKoX
BiJl KOHTAaKTHHUX HANpyKE€Hb Ha TOBEPXHSAX, MIO TPYTHCSA 1 IMIBUAKOCTI
KOB3aHHA. Y TIpoleci pi3aHHS MeTalliB 3HAdYeHHSI HOPMAIIbHOTO
HaTpY>XEHHSI Ha KOHTAKTHUX TIOBEPXHSX Jie3 IHCTPYMEHTIB 3HAXOISATHCS B
mexax 0,1-0,6 I'Tla. Ilig miero TakuxX BENWKHUX HAMpPY)XEHb 1 CHJI TEpTS
OKCHJIHI 1 ancopOOBaHI IUTIBKM Ha TIOBEPXHAX, IO TPYTHCSA, METAIIB
THCTPYMEHTY 1 3aroToBKH pylHyI0ThCS. KoediuieHt Tepts QyHKIIOHATBEHO
MOB'SI3aHUI 3 CHJIOI0 TEPTS 1 pOOOTOI0 CHII TEPTS, BUTPAYCHOIO HA IILIAXY
B3a€MHOTO KOB3aHHS. Y 3B'I3Ky 3 [UM, 3Ha4eHHS KoedilieHTa TepTs
BIUIMBa€  HA  3HOCOCTIMKICTh 1  IHTEHCHUBHICTh  3HOLIYBaHHS
IHCTpYMEHTAIBHUX MaTepiaiiB.

AHami3 JOCHIDKeHp II0Ka3zye, M0 I PKYYUX I1HCTPYMEHTIB 3
mokputTsiMu TiN ta (Ti, Al) koedimieHnT Tepts craHOBHTH Oim3bko 0,4.
Binpme Toro, mokpurrtss TiN BusSBHIO cBOi Kpamli TpUOOJIOTiYHI
BrnactuBocTi mopiBHAHO 3 mokputTsaM (Ti, Al) N. Bussneno mepesary
nokputTiB AICtN i1 TiAIN B cyxomy pizanni. [lokpurrs TiAIN i AICtN
MalOTh OJHAKOBI BIIACTHBOCTI TEPTS 1 JEMOHCTPYIOTh Kpalli (QpuKIiiiHi
BJIACTUBOCTI B cyxux ymoBax. [lokpurts TiN Mae nemo ripury NOBeAiHKY
JUISL €KCTPEMAJIbHUX THCKIB 1 HM3BKOI IMIBHIKOCTI KOB3aHHS. [HCTpyMeHTH
0€3 MOKPUTTS NPUBOAATH 10 Habarato OLIBIIOrO 3HAYCHHs KoegillieHTa
TepTs, HDK OyAb-siKi IHCTPYMEHTH 3 TMOKPUTTAM. AHaJi3 JiTepaTypHUX
JaHUX J03BOJMB BCTaHOBUTH, 1O MOkputTs TiN i1 TiAIN He 3maTHi
3MIHIOBAaTH MOBEAIHKY TEPTS MOPIBHSIHO 3 IHCTpyMEHTamMu Oe3 MOKPHTTSL.
Hapermri, mocmipkeHHST TEIIOBOTO IMOTOKY, IO TepelaeTbesi mTudram,
MoKazao, 1o eKCIepUMEHTabHI 3HaueHHs Koe]illieHTa po3MoAiTy Teria
Iy’K€ HU3bKI HOPIBHAHO 3 TEOPETUUYHUMH 3HAUYEHHSIMH. MOKHA 3poOUTH
BHCHOBOK, [0 CTPYKTYPa NOBEPXOHB BIIIPAE KIIFOUOBY POIIb JUIS TEPTSI.
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Classification of algorithms for automatic sorting of plastic containers

Alimbekova N. A., Doctoral Student
L.N. Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan

The amount of solid plastic waste is increasing every year, and the most
commonly used methods of recycling plastic waste are burial or
incineration at special landfills. However, these methods are expensive and
not safe for the environment. Therefore, the recycling of plastic items is an
urgent problem. When distinguishing between different types of plastics,
depending on the degree of contamination, complex processing problems
arise, so sorting plastics is very important.

This article shows the classification of plastic bottles capable of sorting
bottles. Below is an algorithm that you can use to work in automatic sorting
systems. These algorithms can provide the system with additional
intelligence so that it can solve more complex classification problems for
plastic bottles. For example, identify the label and cover, identify gaps, or
identify other additional parts.

K-Mean Clustering

A possible algorithm for removing labels and caps from the image of the
bottle is the use of K-Mean clustering during the pre-processing stage. On
the extracted images of the upper and lower parts of plastic bottles can be
displayed different color caps and small parts of the label. In order to
improve the quality of the extracted object, you can find common color
clusters in the upper and lower parts, using clustering on the K-value.

The K-mean clustering algorithm for searching for data clouds in a given
data set can be described as follows:

We will consider the problem of distributing M probability vectors to K
clusters in an N-dimensional opportunity space. Let the sign Xij represent
the j-th component of the i-th vector.

Here we denote that each vector belongs to a certain cluster according to
the algorithm for classifying the minimum distance. The distance of each
vector from the centers of the K cluster is calculated and assigned to the
cluster where the center of the vector is at a minimum distance. Thus, the
K-mean clustering algorithm shown is an iterative vector marking
procedure until a constant cluster assignment is obtained.
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Typically, the K components of the initial centers are calculated as the
arithmetic mean of K between the components of the vector. First, we find
the destination of the cluster based on the primary centers of the cluster.
Cluster centers are updated based on the newly obtained cluster assignment
by calculating the central coordinates of the cluster elements. Vectors are
redefined according to the updated cluster centers. This procedure for
updating the cluster center and vector labeling will continue until the
cluster assignment becomes a permanent structure and does not change.
Adaptive control system
An adaptation algorithm is used to change the bank of background images
stored in memory to account for changes in lighting and color changes on
the conveyor due to contamination that may occur during the sorting
process or the adhesion of objects to the conveyor.
The basic idea of this algorithm is to assign two additional pieces of
information to each pixel in the stored lng background image, which are:

— The values of the last color pixels in the last image taken from this
belt position are contained in the image update I,.

— At the pixel location, the number of views after that color is stored in
the counter array C.
Obviously, if this color is detected a certain time, it means that a new color
has appeared in the background, and this color must be a new background
color in the same position.
For all(x,y) values,C (x, y)=0 are the initial values of the counter array.
To update lu or I,y images, a new edited image we[0...1] is the average
value assigned as follows by the ratio:

lu(X,y) = (1-w).Li(X,y) + w.1(x,y) 1)
lbg(X,y) = (1-W). Ibg(X,y) + W.I(x,y) )

In fact, the I, image update function is to change the background images by
assigning its values to the background image in the corresponding position
on the conveyor. However, this assignment is due to the fact that the
counter crosses a certain counter threshold, in which case the new color in
the 1, update image appears several times above the threshold number, and
it can become a new element of the background image at this specific
position of the conveyor belt.
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Design and Implementation of Brick Game Based on Unity3D

Aitkazy M., Student
Astana International University, Nur-Sultan, Kazakhstan

UNITY games are a new kind of IT engine. The main content of our
research is the UNITY game design method. Refers to a sustainable
individual single-player game that uses game client software as an
information interaction window to achieve entertainment, leisure,
communication and virtual achievements.

This report mainly describes the design ideas of this small game and the
feeling and summary of the initial use of Unity3D software. In the design
process, first build the model you want, and then perform demand iteration
on this basis, and constantly modify and improve the detailed design, after
testing

The stages are repeatedly debugged and verified, and finally a mini-game
that meets the design requirements is formed.

Game operating module

Modules of the game work, including the creation of bricks, the creation of
partitions, the movement of partitions, the movement of small balls, the
destruction of bricks, pay special attention to the fact that after moving, the
ball and shield leave the working area.

naucy 1 | It b R B AT IS [T o el

Figure 1 — Creating game objects
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Figure 2 — Show the game effect

Summarize: | have benefited a lot from this graduation project. From the
beginning of making games using unity3d, from ignorance to slowly
understanding the essentials of each process. Although this game looks
very simple, it is still difficult to achieve a slightly higher playability game.
Through this game production, | realized that the micro work required to
make a game, including early game planning, material production, later
game design, code implementation, etc., each link occupies an important
position in the game and affects the quality of the game. Generally
speaking, the production of this game made me understand the basic
process of making a game with unity, and my ability was exercised and
improved.

Supervisor : Zhukabayeva T.K., PhD
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Detection of spoofing attack on biometric verification system

Aiymbay S.Zh., Master’s degree Student
L.N. Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan

Biometric personality recognition systems have recently become
widespread. Such systems are based on technologies for converting various
types of individual biometric characteristics (fingerprints, iris, voice, face,
etc.) into a digital code that is used to solve tasks of verification and
identification of a person's profile among millions of records in the
database. The simplest in terms of reading biometric melons is the
technology of facial biometrics. Modern face recognition systems can work
with high accuracy even in uncontrolled conditions. However, this leads to
an increased risk of hacking, since to pass verification, it is enough for the
system to provide a photo taken with a regular camera or taken from open
sources. In this regard, several problems arise to prevent attempts to replace
biometric data, commonly referred to as spoofing attacks.

With more and more people sharing photos or videos of their faces online,
such data can be used by impostors to try to trick face authentication systems
into impersonating another person. Due to the increasing flow of facial
images available on the Internet and the proliferation of low-cost, high-
resolution digital cameras, photo attacks and video playback attacks are the
most common attacks. Face samples of real consumers can be easily
collected and reused by impostors. By showing a photo of a real person to the
face authentication system, a photo attack can be carried out.

We used data from the Large Crowd Collected Facial Anti-Spoofing
Dataset (1), where RGB image size ranges from 150 to 1350 pixels.
Cropping was done so that the face was in the center of the image (Figure

a) genuine b) genuine ¢) spoofed d) spoofed

Figure 1 — Sample images from the two classes of LCC FASD
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The advantage of the database is that the dataset was collected from 83
different devices (Figure 2). The whole database has been split into the
training, validation, and test sets. The training set has 1223 genuine images
and 7076 spoofing images. LCC FASD dataset contains 243 unique
identities. There are 1942 genuine images and 16885 spoofing images in
total.

D n:

Image count Image count

a) displaying devices b) recording devices

Figure 2 - Top 5 displaying devices and recording devices

Two different anti-spoofing methods are considered. The first method is
based on the classical Binary Pattern Results (LBP) and Gradient Boosting
(GBM) approach, the second method is based on Deep Neural Network
(DNN)

1) LBP-GBM method. Local Binary Pattern (LBP) is one of the most
widely used texture operations that can be found with face analysis.
frequency representations, the difference in the reflective abilities of a
living face and a printed photo is analyzed. First texture characteristics are
extracted from faces using three different LBPs. Then it concatenates
generated histograms. This histogram is then passed to GBM where it is
used as a classifier. The model was trained with a number of trees of 10000
and tree depth length equal to 6. Log loss function and L2 regularization
techniques are used during the training process.

In this project, we considered several architectures to achieve better
results. Feature extraction and liveness classification were performed using
deep convolutional neural networks of the EfficientNet-B3 architecture,
pre-trained on the ImageNet database. The proposed approach is
implemented in Python with transfer learning using Pytorch framework.
Taking into consideration the number devices used to collect the dataset
and 100 individual faces (~7500 images) were tested to evaluate anti-
spoofing algorithms. We can conclude that our model has 14 times better
EER percentage than the classical method.

Supervisor: Glazyrina N.S., Associate Professor
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Knowledge base in intelligent information systems

Akhmetkhanova S.M., Undergraduate Student
L.N. Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan

When studying and working with intelligent systems, it is necessary to
know the relationship of the knowledge base with the intelligent system,
general information about the knowledge base, as well as the differences
between the knowledge base and ordinary data. First of all, an intelligent
information system is a set of interconnected methods and tools, as well as
the ability to store, process and transmit information. Intelligent systems
are responsible not only for the processes of preparing information
necessary for decision-making, but also for the processes of generating
solutions from data obtained through information systems.

Intelligent information systems are often optimal for solving weakly
structured tasks. Today, intelligent information systems are often used in
everything from education to industry, agriculture and banking, especially
in large and small companies and enterprises. In particular, there are
reasons to use intelligent information systems in enterprises for several
reasons: monitoring and analysis of the state of the enterprise, strategic
design, management assistance in the event of financial risk, optimal
decision-making in the enterprise.

A knowledge base is a database for processing, storing, collecting and
retrieving knowledge, in other words, knowledge management. The
knowledge base consists of rules for the analysis of user information on
specific issues. Typically, the knowledge base of an intelligent system
consists of statistics and rules about the subject area, a set of instructions on
which to create new facts. The main purpose of creating any knowledge
base is to reduce the time and labor costs spent on solving events and
problems.

The principle of functioning of the human intellect is taken as the basis of
the knowledge base in intelligent information systems. That is, to rely on
experience in solving a problem or task. Therefore, in intelligent systems
with a knowledge base, they try to use algorithms and processes as similar
as possible to human intelligence to solve the problem. For example, the
ability to learn, to solve problems as accurately and quickly as possible, to
form an understanding of new concepts based on incomprehensible
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contradictions, to understand and use symbolic tools, to optimize difficult
tasks and find similar solutions.

Ginimal Tycinaipy syReci

B wewimpepai veinaipy
mybeci

Figure 1 — Intelligent information system architecture

The 1IS architecture is shown in Figure 1. The IIS architecture includes:
knowledge base - as mentioned above, consists of rules for the analysis of
user information on specific issues and combines the basic knowledge of
the knowledge base of experts and scientific theories in a particular subject
area. The database contains specific facts and constants related to the
subject area under consideration.

The system of interpretation of knowledge is the application of knowledge
in the right place to get the final result. Replenishment and study of the
knowledge base of the education system based on expert knowledge. The
purpose of the natural language interface is to process user requests and
deliver the solution of the task in natural language. The system of
interpretation of solutions - the delivery of the final solution in a language
understandable to the user.

In conclusion, I am confident that the solution of tasks and problems based
on the knowledge base in intelligent information systems will help to
improve and accelerate the work of any user in any field.

Supervisor — Razakhova B.Sh. Candidate of Technical Sciences,
Associate Professor
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The use of VR and AR in education: prospects for application

Gassanov.R.M. Student of Specialty IS 202 (4), Tulegenov D.A. Student of
Specialty IS 202(4)
Turan University, Almaty, Kazakhstan

One of the problems of modern education is its limited ability to visualize
complex processes and phenomena in order to make their perception and
understanding more accessible. The technical possibilities of presenting
complex content are often ineffective, so that only a part of the students can
learn the material. In the humanities, in contrast to the study of the
disciplines of the natural science cycle, this issue is not so important.
Information technologies are widely used in education today. In addition to
a wide range of cloud services [1], augmented reality (AR) and virtual
reality (VR) are increasingly becoming an integral part of the educational
process.

Virtual reality should be understood as a digitally simulated environment
accessible through special touch devices.

Augmented reality is understood as an environment that supplements the
physical world with digital data in real time through devices (tablets,
smartphones) and special programs.

Immersion in the world of virtual reality contributes to the expansion of
participation in the educational process and increases the effectiveness of
learning both at school and in the training of specialists in various fields
[2].

According to Markets and Market [3], the market for AR and VR
technologies in education will grow from $9.3 billion in 2021 to $19.6
billion in 2023.

This forecast is explained by the development of digital technologies and
the greater availability of devices that implement these technologies.

What is special about VR? It creates an atmosphere that is felt by a person
through the senses. Indeed, VR / AR allows you to simulate favorable
conditions for education and, in particular, for the education of children,
schoolchildren and students. No one thinks for the teacher, he thinks
through all the material received for himself. Perhaps AR and VR
technologies will eradicate the problem of "purity” of new knowledge and
information in the learning process.
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One of the first in the field of augmented reality was the Handheld
Augmented Reality project, sponsored by professors from three famous
American universities. The plan was implemented with the sponsorship of
the United States Department of Education. During the study, experts
released an impressive amount of data on the creation of augmented reality
methods for teaching American students. A student who wandered around
his real school depending on the location set himself pedagogical tasks that
he had to solve not only with his own knowledge, but also with the help of
some business skills using an augmented reality system.

In conclusion, | would like to say that virtual and augmented reality open
up many opportunities for the education system that can play an important
role in solving its most important tasks and providing a qualitatively new
level. In connection with the rapid development of digital technologies and
the increase in their availability, it can be assumed that the widespread use
of immersive technologies in the educational process will continue.

Supervisor — Kim Ye.R., Candidate of Technical Sciences,
Associate Professor

1. D.S. Tchaikovsky The use of Google cloud technologies in the distance
learning system of the university // International scientific-practical.
conf., dedicated 85th anniversary of the Saratov State Law Academy
(as part of the VII Saratov Legal Readings, Saratov, September 29-30,
2016). - Saratov: Publishing House of the Federal State Budgetary
Educational Institution of Higher Education "Saratov State Law
Academy", 2016. - P.186.

2. A.Yu. Uvarov Virtual Reality Technologies in Education // Problems of
Pedagogical Education, 2018. - No. 4. - P. 108-117.

3. Augmented and virtual reality in the education market [Electronic

resource]. URL: https://www.marketsandmarkets.com/Market-
Reports/virtual-classroom-market-203811025.html (accessed
03/24/2022).
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Avrtificial intelligence in education

Dairiev D.E. Student of Specialty IS 202 (4), Makhmudova A.R. Student of
Specialty IS 202 (4)
Turan University, Almaty, Kazakhstan

Nowadays artificial intelligence (Al) is an integral part of the daily life of
most students. The impact of social networks on people's lives is great,
many do not even fully understand the scope of this phenomenon, and
social networks are already the most popular activity on the Internet. In
part, artificial intelligence is not all the same as such authors as A. Azimov,
A. Clark and others imagined it. Instead of their idea of androids passing by
people, we have complex programs that can find patterns, then, analyze the
result based on the patterns. The truth does not sound very exciting, but
most of them are an integral part of everyday life. More and more people
are trying to shift some of their office tasks and many routine tasks to the
machine, which will allow them to focus on creative work.

Thesis considers the use of artificial intelligence in education. The authors
analyzed applications that help students in learning. "Mimo", "Swift
Playground”, "Enki" - all these applications are aimed at learning
programming languages. In general, learning programming languages with
these applications makes it possible to develop applications, video games
for different operating systems, and even programming real robots and
drones. Using them in everyday life, the student develops the habit of
constantly learning.

It is the same with the «Duolingo» app. English is an impossible language
for many. However, «Duolingo» breaks the mold of language learning.
First, Duolingo's Al personalizes courses and adapts to each user, taking
into account their strengths and weaknesses. Artificial intelligence learns
vocabulary and what grammar examples the user has. All these lessons
provide an opportunity to practice your skills and then use them in
communication with real people.

Various conferences and other events held in the world, which highlight the
main trends and directions in the development of various areas of human
professional activity. The IT area was no exception.

One of these events was the international forum "Digital Almaty 2021",
which gave impetus to the development of the IT area in Kazakhstan. At
first glance, it seems that after the introduction of artificial intelligence into
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everyday life, the unemployment rate will increase, but it is important to
consider that new technologies will not deprive humankind of space, on the
contrary, they will open up other unique opportunities.

The President of Kazakhstan, Kassym-Jomart Tokayev, at the end of his
speech, proposed the creation of an interstate educational program for
schoolchildren and students to study new artificial intelligence
technologies. By 2025, implement a full 5G system, expand the market for
technical, technological and software solutions, wireless systems and
computing systems by 35%. Creation of a complete ecosystem of decision-
making "Data Driven Government".

In conclusion, | would like to say that the introduction of Al into the
education system would provide an opportunity for an individual approach
for each student, which is difficult to imagine now. It is worth mentioning
that Al does not need a specific schedule. In other words, learning anytime,
anywhere. The potential of artificial intelligence designed to increase the
efficiency of teachers and diversify the usual lessons, which is a plus for
students. The advantage of global quarantine called the introduction of
artificial intelligence. All students experienced distance learning the hard
way. This is the first step to introduce Al into a typical education format.

Supervisor — Kim Ye.R., Candidate of Technical Sciences,
Associate Professor

1. O.P. Okolelov Artificial intelligence in education. - M., Berlin: Direct-
Media, 2020. - 82 p.

2. M. Sarsenova National cluster of artificial intelligence will appear in
Kazakhstan. — URL:https://kapital.kz/tehnology/93211/natsional-nyy-
klaster-iskusstvennogo-intellekta-poyavit-sya-v-kazakhstane.html.

3. P. Domingos Supreme algorithm. How machine learning will change
our world. — M.: MIIF, 2016. — P. 336.
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Overview of parametric speech synthesis

Zhumash B.B., Master ’s degree Student, gr. M094-6112-21-01
L.N. Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan

In today's digital age, speech recognition and synthesis
technologies are constantly evolving. VVoice robots are already taking over
most of the day-to-day tasks of call centers, and artificial intelligence has
reached a point where they can not only understand human speech and
emotions, but also communicate. Nowadays, it can be very difficult to
separate a robot from a human during a telephone conversation.
Technology is evolving day by day, and artificial intelligence is
synthesizing speech, making it equivalent to human speech. All of this
makes people's lives easier, but speech technology is not designed for
entertainment.

Speech Synthesis or Text-to-Speech (TTS) is a technology that
translates text into loud speech. It is a computer modeling of human speech
from a textual view using machine learning methods. Typically, developers
use speech synthesis to create voice robots, such as IVR (interactive voice
response). In addition, speech synthesis allows mobile phone owners to
determine the balance of funds in the account, change tariff plans, activate
or deactivate services, etc. can contact the automatic maintenance service
for Many toys and devices that "speak™ with a human voice have been
released. Speech synthesizers are used in various voice alarm systems
installed in cars and airplanes. Such systems allow a person to focus on a
specific situation, without distracting him from the process of driving a car,
plane or other similar vehicle. Many computer programs have also been
developed that can read aloud the contents of text files or text located in
application windows. These systems can be useful for people with impaired
or no vision at all.

All methods of speech synthesis can be divided into three groups:

1. Parametric synthesis;

2. Concatenational or compilation synthesis;

3. Complete synthesis of speech according to the rules [1].

Parametric synthesis of speech is the last operation in vocoderic
systems. Then the speech signal appears as a set of a small number of
parameters that are constantly changing. Parametric synthesis should be
used when the set of messages is limited and does not change frequently.
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The advantage of this method is the ability to record speech in any
language and in any speaker. The quality of parametric synthesis can be
very high (depending on the degree of compression of the information in
the parametric view). However, parameter synthesis cannot be used for
undefined messages.

As for the history of speech synthesis, a number of speech synthesizers
were developed in the 1960s, all based on the simple method of formative
synthesis, which was well studied in the previous decade. As a result, much
knowledge of phonetics and speech acoustics was accumulated in the early
1960s, which later led to the development of the first systems of speech
synthesis according to the rules [2]. However, the prozodic characteristics
of these systems have not yet been taken into account, and they are often
configured by manually setting the duration of the phonemes and the
frequency of the main tone to a suitable level [3]. In 1987, Denis Klet
published an article in which he, along with a chronology, gave a detailed
explanation of each development of time [3]. Until the mid-1980s, research
in this area was available only to large laboratories and companies, but the
advent of relatively inexpensive and powerful computers contributed to the
spread of research in many universities and laboratories. Further, to
increase computer memory and computing power, researchers began to
look for ways to improve. Changes in the quality of synthesized speech
have led to many ways to connect speech.

Vocoder (voice coder) is a device for speech synthesis based on a free
spectral signal. Initially, vocoders were designed to save the frequency
resources of the radio network of the communication system when
transmitting speech messages. The saving is achieved due to the fact that
instead of the actual speech signal, only the values of certain parameters
that control the speech synthesizer are transmitted on its receiving side. The
basis of a speech synthesizer consists of three elements:

* tone signal generator for generating vocal sounds;

* noise generator for the production of voiceless sounds;

» system of formative filters for the restoration of individual features of
the voice.
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Figure 1 — Vocoder structure

The carrier signal is controlled by MIDI commands from the
Midisecvensor or MIDI keyboard into the VST plug-in (synthesizer or
sampler). Examples of virtual vocoders can be VST plugins, for example:
Steinberg Vocoder, Fruity Vocoder, Akai DC Vocoder, Voctopus, AC
vocoder, Formulator, Lpc-vocoder, Darkoder, Cylonix (standalone).
Anyone familiar with its basic device can assemble its vocoder in any
modular program, such as ni Reactor / Generator, Max MSP, Buzz
Composer.

1. Sorokin V.N. Speech synthesis. — M.: Nauka,1992, c. 392.

2. Sproat R. W., Olive J. P. Text-to-Speech Synthesis // AT&T Technical
Journal. 1995. Vol. 74. Ne 2. P. 35-44,

3. Klatt D. H. Review of text-to-speech conversion for English // The
Journal of the Acoustical Society of America. 1987. Vol. 82. Ne 3. P.
737-793.
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Avrtificial intelligence technology in document exchange

Saktashova Umit, Master’s degree Student
Astana International University, Nur-Sultan, Kazakhstan

The translation of paper document flow into electronic is very convenient,
modern and promising. When switching to electronic document
management in the information system, there is a daily accumulation of
already available information about information processing: based on
information about what typical operations were performed by users of the
system when processing documents, the content of documents and other
information accompanying these business processes, data is collected about
what decisions were made by participants in business processes. Initially,
electronic document recognition technologies were used to translate
individual symbols or letters into electronic form. The most difficult task
for this technology is to recognize the meaning of a word, which is carried
out on the basis of linking a set of characters to a specific location in the
document. However, the development of artificial intelligence in document
exchange - the development of technologies for recognizing and searching
documents-has made it possible. In particular, the selection of individual
words or semantic data occurs not only on the basis of finding their location
in the document, but also on the basis of the (semantic) meaning of the
sentence. The rapid development of artificial intelligence technologies and
machine learning has made these technologies available and relatively
inexpensive in the creation of specialized solutions. They provide
maximum efficiency in working with documents and easily save employees
from routine operations.
In document management processes, two operations can be distinguished
that are more time-consuming-converting documents from paper to
electronic machine-readable form and searching for documents.
Acrtificial intelligence is a technology that detects threats and automatically
accepts the necessary items.
Thus, the possibilities for using Al technologies in the workflow area are
endless, and it is clear that new versions will appear as technologies
improve.
Today, Al is often used to solve three problems:
¢ Intelligent Document Search
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e Automatic classification
e Automatic extraction of attributes from the document text

Companies that actively use electronic document management systems and
plan their development should pay attention to situations where even
working with Electronic Documents is time-consuming and leads to
repetitive daily activities. The use of artificial intelligence technologies can
be a solution that allows you to take the process to a new level. It is clear
that we are at the beginning of using artificial intelligence in the field of
workflow, but individual projects and ready-made solutions already reflect
the experience and prospects of using these technologies.

Thus, organizations that actively use the document exchange system should
pay attention to the fact that working with Electronic Documents is quite
time-consuming and routine. As a result, optimizing the document
management process simplifies the workforce of employees and allows
them to focus their workforce on more complex aspects of their activities.
This development of the electronic document exchange system provides
artificial intelligence technologies. It is clear that the market for Electronic
Document Exchange in the field of application of artificial intelligence
technologies is at the beginning of its development, but individual projects
and ready-made solutions already demonstrate the experience and prospects
of using these technologies.

1. M.S. Dmitrieva, A.l. Dmitriev, Artificial intelligence and electronic
document management systems in procurement management // Bulletin
of the Law Institute of MIIT.

2. V.V. Zhilin, O.A. Safaryan, Artificial intelligence in data storage
systems // Advanced Engineering Research.

3. INTUIT. Internet University of Information Technologies.[electronic
resource]. — Access mode: http://intuit.ru

4. V.E. Balasanyan Electronic document management is the basis of
effective management of a modern enterprise. // Secretarial business.
2002.
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Trends in Al-based technologies in augmented and virtual reality

Seksenbayev Y.T, Master's degree Student
L. N. Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan

At this time, artificial intelligence is being integrated into all spheres of human
activity. It is also an important component of creating a digital environment that
allows you to develop technologies to solve everyday problems that a person faces
in everyday or professional activities. The development of computer technologies
fills the market with new components of devices that require complex operations.

In general, these include special sensors, cameras, axillometers, and biometric
devices. A special category of components required for neural networks is tensor
processors that can optimize the quality and speed of tasks such as speech and
image recognition, decision-making, and forecasting. It should be noted the aspect
of the technological process in the production of computing devices, which allows
you to annually create small-sized multifunctional electronics. These factors
provoke the development of wearable devices that use Al technology.

New products of these types can be augmented and virtual reality headsets. The
AR and VR region attracts investment in development and research. The existing
market for digital products meets the expectations of users. Compared to 2020, the
volume of investments increased by 92% by 2021. Analysts at IDC (Kazakhstan)
predicted that the volume of investment will double. Compared to ordinary
everyday devices such as smartphones or smart watches, the main feature of these
technologies is the complete penetration of the digital space or its inclusion. These
technologies are based on user-controlled three-dimensional objects. They are
projected onto the retina of the eye and adjust the image depending on the size of
the environment.

There are many strategies for using these artificial intelligence technologies to
ensure stable application performance. In most cases, manufacturers rely on
collecting data from the environment, such as geolocation, location of sensors, etc.
Many IT experts predict that the market for such technologies will gradually grow
and become more practical in the coming years.

What are VR and AR technologies? The concept of inventing the terms AR and
VR is based on the concept of the continuum (mediality) of virtuality proposed by
Paul Milgram and Fumio Kishino. The virtuality continuum is a scale that takes the
value from full real to full virtual, which allows you to determine all the variations
in the interaction of virtual and real objects (Figure 1).
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Figure 1 — Virtuality / medial continuum.

Subsequently, this scale was expanded to two-dimensional, consisting of reality
itself, augmented reality graphics, and augmented reality graphics. AR and VR
technologies use computer vision techniques based on their work, which allow
programs to change viewing angles, flip, change the position and estimate the
depth of nearby objects. Manipulators of such technologies affect the senses,
which, in turn, allows the user to interact with the virtual world.

Various sectors that have started to gain momentum between artificial
intelligence and augmented, virtual reality:

In the game domain, methods for creating different parts of game elements
allow you to develop mixed reality games without developers ' input, encoding
elements such as individual elements of the virtual world, NPS, etc.with their
relationships. Artificial intelligence improves various algorithms, including PCG,
to detect objects and recognize other relationships between real and virtual objects.
Deep learning techniques can be used for tasks such as texture enhancement and
realism development.
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Editor of the ontology of concepts of the cognitive-frame model of
knowledge representation

Kubekov B.S., Candidate of Technical Sciences, Associate Professor;
Saveliev E., Students; Kim E., Student
Turan University, Almaty, Kazakhstan

Humankind has always faced the question of the nature of thinking and the
possibility of comprehending information in natural language. There is a
certain internal representation of thinking, and thought and its verbal
expression are far from being the same thing. The more precisely it is required
to designate a concept, the more difficult it is to do this, since any, even the
simplest natural concept, contains knowledge in an incredible amount.
Cognitive psychologists call the internal representation of thought a
propositional representation.

The formalisms of knowledge representation considered in the monograph
[1] and the corresponding language constructs of the knowledge specification
language specially developed for these purposes, as well as examples of using
these constructs to analyze the generality and variability of the semantic
context of the disciplines of the specialty "Computer Engineering and
Software", allow us to assert the possibility of applying introduced formalisms
to solve the problems of perception and comprehension of information, and, as
a result, increase the cognitive ability of students.

The cognitive-frame model of knowledge representation adopted for these
purposes is based on the use of an ontology of basic concepts - basic
abstractions that have individual properties and determine the properties of
generality and variability of ontology concepts. The knowledge representation
format, called a knowledge expression, allows storing and executing it in a
machine way.

To process declarative knowledge, a formal language has been developed
that provides a relevant mapping of the semantic context of the subject area, in
the form of an ontology of a reference concept, and an ontology specification,
in the form of a knowledge expression. To visualize the expression of
knowledge, the formal language includes a program editor, which, using a
linear comparison of the elements of the expression of knowledge with the
rules of the language, performs a syntactic analysis of the knowledge
expression and assembles the ontology model in the form of a relational graph.
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The following shows the editor interface when the build succeeds, and a
syntax error is found in the knowledge expression entered in the Datains field.

Model of ontology - n

[ openmodel || swvemoddl ][ sowecount |

Model of ontology | Charactenstic model |
Datains
[CI<=*Ci1*Ci2(*C1+C2)~*Ci3*Ci4(*ClmtC2~+C3);

Create model

Mode! of antology _—

‘ Open model H ‘save model || Save count ‘

Model of ontology | Characteristic model |
Datains
[Ci<=*Ci1*Ci2(*C1+C2)~*Ci3+Ci4(*Clot C2~+C3);

Create model

Owwnbka: HeobazaTenbHOE OMOPHOE MOHATHUE HE MOXET MMETb KOHKPETUIUPYIOLMX MOHATHIA

Figure 1 — Mistake. Optional identifying concept Ci4 cannot have concretizing
concepts

1. B.S. Kubekov Organization and representation of planned learning

knowledge based on ontology. Monograph. -Almaty: IP "LP-Zhasulan",
2019-336 p.
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Cognitive-frame model of knowledge representation, based on the
ontology of concepts

Kubekov B.S., Candidate of Technical Sciences, Associate Professor;
Zhasandykyzy M., PhD; Mainzer D., Undergraduate; Makhmadierov A.,
Student
Turan University, Almaty, Kazakhstan

One of the main existing problems of education is the gap between the
knowledge obtained in a higher educational institution and the knowledge
and skills required in the labor market. The main reason for this is that the
higher education institution does not prepare the specialist model that is
expected in the labor market. Artificial intelligence should become a kind
of bridge between industry, university and student. Using data analysis, it is
possible to find mutually beneficial solutions to the problems of each of the
parties: for students - to prioritize learning; for the university - to employ its
graduates, and for production - to find promising workers.

In this regard, the following questions arise: how artificial intelligence can
help develop an educational program based on the interests of the labor
market and the student himself; what concepts are supposed to be used to
develop a learning trajectory and in what formalized and effective format
knowledge should be presented in terms of perception, reproduction and
strengthening of the cognitive abilities of students; how, in the context of
the existing gap between industry and the university, to use project-oriented
learning technology and a competency-based approach.

The success of solving the questions posed, in many respects, depends on
the knowledge paradigm, which, in our research, is based on knowledge
engineering, represented by a cognitive-frame model of knowledge
mapping and ontological engineering. The cognitive approach focuses on
knowledge, as well as on the processes of its representation, storage,
processing, interpretation and production of new knowledge.

The following are accepted as the basic concepts of research:

1) cognitive-frame model O = <C, R, F>, the concepts of which have a
structure consisting of conceptual, logical and physical levels, and between
the concepts of which the relations "composition”, "aggregation” and
"alternative choice" are defined;

2) project-oriented learning technology, used, firstly, to form the
knowledge content of the disciplines of the educational program, in
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accordance with the stages of the MIT World Initiative - CDIO (Conceive,
Design, Implement, Operate), secondly, to update the content of education,
and, thirdly, to update the organization of educational work;

3) ontological engineering - the core of the concept of "Knowledge
management", with the help of which the semantic context of the subject
area is represented as a necessary and sufficient set of supporting concepts
and their ontologies;

4) competency-based model of CDIO stages, in the form of a composition
of professional, basic and additional competencies;

5) methodology for organizing and presenting knowledge using such
structures as the expression of knowledge, the knowledge component and
the expression of competencies;

6) smart-contract, that allows you to easily carry out the author's
management of knowledge and the educational process, personalize the
choice of a learning scenario and form a knowledge trend of the learning
trajectory, develop and adapt a graduate's competence model in accordance
with the requirements of the labor market.

The selected concepts and research results were confirmed in the materials
and recommendations of the Second Russian-Chinese Conference of
Education Researchers "Digital Transformation of Education and Artificial
Intelligence”, held on September 26-27, 2019.

As an example, let's demonstrate the knowledge expression of the reference
concept Ci, and its visual display in the form of a relational graph:
Ci<=*C;1*Ci2 (*C1~+C2)*Ci3+Ci4

@ @& 0 ©

1. B.S. Kubekov Organization and representation of planned learning
knowledge based on ontology. Monograph. -Almaty: IP "LP-
Zhasulan™, 2019-336 p.
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Analysis of information technology and software products
implemented through multi-agency systems

Akhayeva Zh.B., Zakirova A.B.
Astana International University, Nur-Sultan, Kazakhstan

A multi-agent system is "a system formed by several interacting
intelligent agents".

The agents that make up the system must have autonomy and
centralization. That is, despite the fact that agents can communicate with each
other within a multi-agent system, they must remain independent of each
other and there should be no agents who are responsible for managing the
work of the entire system.

Simulation modeling is used for the computer implementation of multi-
agent systems, that is, the components are models with the degree of detail
necessary to solve the tasks that a multi-agent system solves.

Usually such a model takes a matrix of requests as input, implements its
algorithm and sends a matrix of responses to the output. The request passes
various parameters that affect the behavior of the algorithm.

But how does the system work in general? A component creates a request.
Other components evaluate how effectively they will be able to solve the
problem and come to an agreement on which component will accept the
request. Such a model of the functioning of the system is called "Request —
Response — Agreement".

The main advantage of multi-agent systems is that it is divided into many
components that can be extracted from the system and added to the system.
Of course, with such actions, the behavior of the system can change
significantly, but the undoubted advantage is that there are no components in
it whose change would cause the system to stop. Therefore, the multi-agent
system can easily be supplemented or modified. Also, a multi-agent system
refers to self-organizing systems, since they can solve problems without
human intervention. With the right approach to programming, a multi-agent
system will have fault tolerance and the ability to self-repair.

In what areas are multi-agent systems used if they have so many
advantages? Due to the proximity of the structure of the multi-agent system to
the structures of the real world, the scope of their application is quite wide.
Multi-agent systems are used in computer games, movies, composite defense
systems, transport, logistics, graphics, robotics and many others.

Multi-agent system in the products of the Genesis of Knowledge company
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Let's look at the products of the Genesis of Knowledge company, one of
the leading companies using a multi-agent approach in software development

(Fig.1).

Figure 1 — The genesis of knowledge

An interesting project is Swarm of Satellites, a system designed for the
interaction of satellites, rockets, and spacecraft with each other. The most
widely used Swarm of Satellites is in the survey of the Earth from satellites,
observation of space objects. Each satellite is an agent. If it is necessary to take
pictures of some area of the Earth or a section of space, agents assess whether
their satellite-mounted cameras are sufficient for shooting, whether visibility
allows shooting, whether the satellite will be able to promptly deliver
information to the data processing center, and based on this, a decision is made
about which object will be shooting. This approach reduces the need for human
control, respectively, providing automated solutions to tasks that can be
supplemented and updated.

An equally relevant product is Swarm of Drones, a system for
planning joint actions of groups of unmanned aerial vehicles. The system
allows you to intelligently plan tasks, calculate drone routes taking into account
the terrain, adjust tasks taking into account the assessment of the situation.
Swarm of Drones is used to solve a variety of tasks. The main tasks include
exploration and research of the area, protection of production facilities,
ensuring security in crowded places, participation in search and rescue
operations in emergency situations, creating terrain maps, taking into account
various three-dimensional objects, rapid deployment of a communication
network over any site, delivery to remote hard-to-reach areas.
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Model of prosperity measurement for solving referencial relations

E.S. Zhumabay, G. Kalman, M.A. Sambetbaeva
Astana International University, Nur-Sultan, Kazakhstan
L.N.Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan

In recent years, the link has become the subject of very interesting and
fruitful research. These studies are very rich in the fact that they take into
account a large number of different discursive factors that influence the
choice of reference devices.

We consider the task of obtaining information as the task of determining all
the links to the objects of a given subject area (SO): subjects, situations,
events, states of objects, processes, etc. Found objects should be presented
as instances of concepts and relations of software ontology and reference
links should be established between all objects found in the process of text
analysis and instances of concepts and relations of information content of
ontology. does not exclude the possibility of adding new instances to the
ontology).

This paper uses a multifactorial quantitative approach to the reference,
based on the notion that the choice of referent depends on the degree of
activity of the referent in the speaker's attention. The degree of activation,
in turn, depends on a number of factors that determine the properties of the
referent, anaphora or antecedent and the structure of the text. Within this
theory, the concept of similarity is used to measure the level of activation.
The larger the similarity dimension, the higher the probability of using an
abbreviated reference expression.

The measure of similarity used in this cognitive multivariate approach to
measure activity depends on a combination of different factors. To obtain a
measure of similarity, the weight of each factor is summed and, depending
on its value, an abbreviated or complete reference tool is used. The main
factors of discursive structure influencing the choice of reference are the
different types of distances from the anaphora to the antecedent.

Filters are the next important component of this cognitive model. In the
process of solving reference relations, there are cases of the same
dimension of similarity for several referees at the same time, such a
phenomenon presupposes the emergence of reference conflict (reference
uncertainty). Reference contradiction filters prohibit the use of pronouns if
more than one referent has the same dimension of similarity and thus
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resolves the resulting misunderstandings. This filter has no effect on the
size of the reference, so it is a separate component of the cognitive
multifactor model.

Aims and objectives of the study. The purpose of this work: to create a
model for solving reference relationships in a multilingual system

To achieve this goal, the following tasks were set:

- solutions of reference relations in a multilingual system

Materials and methods. The task of solving the definition is to determine
the conformity of the given i-objects (candidates for the reference) to one
ontological instance.

[4] considered three types of factors that affect the assessment of the degree
or size of the reference proximity of two objects: discursive, semantic,
logical-ontological.

As part of this work, we can identify several other factors that influence the
choice of directory. The full set of factors includes different characteristics
of both anaphora and antecedent, as well as the referent himself, as well as
some general discursive features.

1) attributes of the referent: animation (meaning of the referent in the
discourse), gender and number;

2) signs of the previous mood: a member of a direct word, the type of
syntactic group, grammatical function, the form of the index, the duration
of the preposition in the word, the number of actions in the chain from the
preposition. The modern place to the full phrase.

3) signs of anaphora: the first / first incomplete in the discourse, whether it
is a member of direct speech, the type of syntactic group, grammatical role,
the number of references to the referent in the chain.

4) distance between anaphora and antecedent: linear distance in a word,
linear distance in a sentence, linear distance in a sentence, distance in
markabula, rhetorical distance of elementary discursive units, distance in
paragraphs. Rhetorical distance, which is the length of the line between
fragments of text along the created rhetorical line, is an important factor in
choosing a definition, as it allows you to take into account the relationship
between fragments of text located at a linear distance from fragments of
text. with each other, but close in the structure of the presentation.

Results. The number system proposed in and the numerical weights
selected for this modification were selected by trial and error before all
available material could be explained. The model for calculating the
activation factor developed for this study is shown in Table 1.
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Table 1 — Numerical weights of factor values

sign Meaning Weight
Rhetorical distance 0;1;15 0.6
(RhD) 2:25:3 0.5
35 0.4
>4 0
Linear distance 0 0.1
(LinD) 1 0
2 -0.1
3 -0.2
>3 -0.3
Animation LinD <2 0
LinD<3:
Animate 0.2
Inanimate 0.1
Syntactic function of | RhnD >35 0
the antecedent RhD <3.5:
Sudj 0.3
Dir_Obj , Indir_Obj , Obl 0.2
Attribute, Possessor 0.1
The distance between | 0 0
the person and the |1 -0.2
antecedent in  the |>1 -0.4
paragraphs (ParaD)

Conclusion. The key concept underlying the phenomenon of anaphoric
pronominalization is the concept of the reference dimension in the process
of automatic word processing. A set of factors that increase or decrease the
similarity dimension of a particular reference is presented. All factors of
each factor have certain numerical values, respectively, for each referent is
calculated a measure of cognitive similarity, as well as the numerical
equivalent of pronominalization.

As part of the study, the case is identified and the circumstances in
which ontological information and the multifactor approach can be used to
establish the correct reference relationship are identified.
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Creating a genre model of a scientific publication

Kalman G., Doctoral Student; Sambetbayeva M.A., PhD, Associate
Professor
L.N. Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan
Institute of Information and Computing Technologies, Almaty, Kazakhstan

The article describes a mathematical model of document representation.
For this model an algorithm for document text segmentation is given.

The structure of each text of a particular genre can be expressed by three
logical levels: genre model level, genre segment level and marker level. A
marker is a finite sequence of characters the text can be found. The found
markers (instances) are described through the beginning and end places in
the text.

A genre segment is defined by sets of start and end markers. A genre
segment instance, like a marker instance, defines the boundaries of a given
segment in the text. Genre segments can be of several types.

marker-level mathematical algorithm: A includes all uppercase and
lowercase letters of the language, as well as special characters such as
punctuation marks or ending and beginning marks.

A" =UR, Al (1)

Where At ={wd|lw e AT L9 €A}, ieN -
i sequence of characters of length, A° = {¢},e—, empty symbol.

Al — the set of all finite sequences of alphabetic characters.

M marker— a set of character sequences. We can assume that it highlights
certain parts of the text corresponding to these sequences.

M=<D>, )
Where D c A™.

In the course of the study it was possible to distinguish two main types
of segments: a simple segment and a complex segment, in contrast to
which, cover a set of internal segments.

In general, the genre segment is characterized by the following system:

S =< MB,ME, iB,iE,I,PI, lLllR > (3)
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Where Mg, Mg € Start and end of the marker.

ig,ig € {0; 1} - logical values that determine whether to add start and end
markers to the segment instance.

I C S - nested segments set.

P! c I x I — non-reflexive, transitive, antisymmetric binary partial order
relation.

l;,1z,€ {0; 1} - logical values that determine whether the nested segments
should be strictly at the beginning and end of the desired segment.

The model of scientific publication is the upper level of the genre structure
of the document, which unites the main segments, which, in turn, have an
internal complex structure of other segments and markers that define their
boundaries (Fig.1).

Markers
Markers
Markers
Markers

segments segments

Figure 1 — Document model figure

Division of the document into different logical segments allows to localize
the searched text blocks and to consider only necessary areas of the
document in a particular context, ignoring other parts of the document
which are redundant in the given context.

Application of this method when analyzing large amounts of text data
allows to significantly reduce the time spent on performing specific
analytical operations due to reducing the volume of data for analysis.
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Task of analyzing opinions

Nasrullayeva A., Master’s degree Student
Astana International University, Nur-Sultan, Kazakhstan

Emotional analysis (sentiment analysis / Opinion mining) - is a class of
emotionally colored vocabulary and methods for emotional assessment of
authors' opinions about the objects mentioned in the text.

The emotional assessment expressed in the text is also called tonality or
sentimentality of the text (from English. sentiment-opinion, mood). The
emotional component expressed at the level of a lexeme or communicative
fragment is called lexical tonality (or lexical sentiment). The tonality of the
entire text is determined by the lexical tonality of its components and the
rules for combining them.

The tonality of the text is determined by three factors:

1) the theme of tonality;

2) tonal assessment (for example, positive / neutral / negative);

3) the tonality object.

The subject of tonality is the author of the article (the quoter, the author
of direct or indirect speech), the object of tonality is the person with whom
the author expresses his opinion, the assessment of tonality means the
emotional attitude of the author to such an object.

Formal object model: Each o object F = {f1 ... f|F|} it is represented as
a finite set of attributes, which includes the object itself as a special
attribute. Opinion of the formal model: in general , there are several d
document A1 ... A|Q| from the collection of owner reviews ol ... 0|Q|
constitute an opinion about the totality of the object. Each o j by form his
opinion Fj represents the relationship to a set of attributes.

Description. Opinion - is (oj , fjk , ooijki , hi , ti ) five , there oj he is
some object, fjk this oj object attribute, ooijki this fjk tonality of the
opinion regarding the attribute, 4i owner of this comment, ti this is the time
when an opinion is expressed.

The main stages of the classifier

Classification can be divided into three main stages:

A. document indexing;

B. classifier training;

C. classifier quality assessment.
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Edit document

Indexing is the process of bringing documents into a single format. Often
you have to deal with a large amount of information, so when indexing, it is
necessary to exclude topics that are not subject to emotional evaluation. For
example, some words (adverbs, auxiliary words) and punctuation marks are
common in all documents and do not carry any semantic load.

The second stage of text processing is to bring the words to their original
form, which allows you to present the text (document) as a vector:

We assume that each document is just a set of words (terms). We denote
the entire set of terms T. Each ti € T the term dj € D regarding the
document wij has weight. In this way, each document dj =~ =< wlj ...
w|T|j > the weight of the term can be seen as a vector. Vi,j: 0<i<|T|,0<j
< |D| weight of documents for 0 < wij < 1 systematizes

In the document, the term weight can be determined as follows:

wij = TFij * IDFi

TFij — this is the ratio of the number of ti terms in this document to the
total number of dj terms in this document, IDFi- t i the number that is the
inverse of the number of documents that the term occurs with.

Thus, the more often a word occurs in a document, but less often in all
documents, the greater the weight of the term in this document.

1. L.I. Chetviorkin, N.V. Loukachevitch Extraction of Russian Sentiment
Lexicon for Product Meta-Domain // In Proceedings of COLING 2012:
Technical Papers , pages 593-610

2. R. Caruana, A. Niculescu-Mizil An Empirical Comparison of
Supervised Learning Algorithms Using Different Performance Metrics

3. A. Duric, F. Song Feature Selection for Sentiment Analysis Based on
Content and Syntax Models // ACL Workshop on Computational
Approaches to Subjectivity and Sentiment Analysis, 2011.
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Learning the pandas python library for data visualization in
information security

Shubayev S.S.
Astana International University, Nur-Sultan, Kazakhstan

The pandas library offers high-performance, easy-to-use data structures
and analysis tools built using the Python language. The pandas library has
brought a lot of useful tools to Python by taking them from the statistical
programming language R, in particular, data frame objects (dataframe), R
packages, such as plyr and reshape2, and placing them in one library that
can be used in the Python environment.

What the pandas library is, why it was created and what it will bring:

- How the pandas library relates to data analysis and data science

- Stages of data analysis and their support in the pandas library

- General concepts of "data" and "analytics"

- Basic concepts of data analysis and statistical analysis

- Data types and their usage in the pandas library

- Other libraries in the Python ecosystem that you are likely to use along
with pandas

Python has long been widely used for data collection and preparation, but
less so for data analysis and modeling. The pandas library helps fill this gap
by allowing you to complete your entire data analysis workflow in a Python
environment without having to migrate to a more specialized language like
R. This is very important because people who are familiar with Python,
which is a more versatile programming language than R ( a more statistician-
oriented language) get a ton of data representation and manipulation features
available in R, while remaining completely within the incredibly rich Python
ecosystem.

Combined with IPython, Jupyter notebooks, and a wide selection of other
libraries, the Python environment outperforms many other tools in terms of
performance, efficiency, and collaboration. All this has led to the fact that
many users widely use the pandas library in a wide variety of industries.

Data analysis is the process of extracting meaning from data. Quantified
data is often referred to as information. Data analysis is the process of
extracting information from data by creating models and applying
mathematical tools to find patterns. It often overlaps with data processing and
it is not always possible to clearly distinguish between the two. Many data
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processing tools also contain analytical features, and data analysis tools often
offer data processing capabilities.

Data science is the process of using statistics and data analysis to
understand the phenomena (phenomena) hidden in the data. Data science
usually starts with information and applies more sophisticated analysis to it
based on knowledge from different subject areas. These subject areas include
mathematics, statistics, computer science, computer science, machine
learning, classification, cluster analysis, data mining, databases, and
visualization. Data science is multidisciplinary. Its methods of analysis can
be very different from each other and depend on the specific subject area.

Purpose of the pandas library. First of all, the pandas library is an
excellent data manipulation tool. All the needs described earlier will be
covered using the pandas library. The main functionality of the pandas
library is aimed at solving these problems, and it is on solving most of these
problems that we will focus in this book. It is worth noting that the main
purpose of the pandas library is data preparation. However, the pandas
library also provides several functions to perform data analysis. These
capabilities include the calculation of descriptive statistics and functions
required for financial analysis, such as correlation calculations. Therefore,
the pandas library itself is not a tool for scientific research. It is more of a
data processing tool with some analysis capabilities. The pandas library
explicitly leaves out complex statistical and financial analysis, offering it to
be performed by other Python libraries, such as SciPy, NumPy, scikit-learn,
and uses graphic libraries, such as matplotlib and ggvis, for data
visualization. We will focus on the advantage of the pandas library over other
languages such as R, since pandas-based applications can use the vast
network of robust Python frameworks already built and tested by the Python
community.

Data analysis process.

The main goal is to learn how to use the pandas library for data
processing. However, there is a secondary and perhaps equally important
purpose to show how the pandas library is built into the processes that a data
scientist/data analyst performs in everyday life. A description of the steps
involved in the data analysis process is given on the pandas library webpage:

- Data processing and cleaning;

- Data analysis/modeling;

- Converting data into a convenient form.
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Multi-agent systems and their application in the electric power system

Tolegenova G.B., Kalimoldaev M.N.
Astana International University, Nur-Sultan, Kazakhstan

In recent decades, information technologies have been actively used in the
field of electric power. They help with design, operation and forecasting. With
the current volume of information accompanying the production, transmission
and consumption of electricity, it is not only impossible to abandon the use of
computers, but the prospects for the use of new and new means of transmitting,
processing and outputting information are constantly being considered.
Information and analytical complexes and expert systems began to replace the
simplest primitive programs, and active development of neural networks is
underway. The beginning of the development of specialized expert systems
and artificial neural networks was the appeal of the electric power industry to
the field of artificial intelligence.

The next step in this direction may be multi-agent (or multi-agent) systems
(MAC). From the transition to smart grids, they expect a flow of information
following the flow of energy. This flow needs to be processed, interpreted, and
performed appropriately (as needed). It is possible to solve these problems with
the help of software operating today. However, research in the field of artificial
neural networks has proved the effectiveness and expediency of training
programs (and without human participation).

Multi-agent systems can help in solving many problems. Any agent is an
open system placed in some environment, and this system has its own behavior
corresponding to some extreme principles. Thus, an agent is considered
capable of perceiving information from the external environment with limited
resolution, processing it based on its own resources, interacting with other
agents and acting on the environment for some time, pursuing its own goals.

This means that when constructing an artificial agent, the minimum set of
basic characteristics includes such properties as:

e activity — the ability to organize and implement actions;

e  reactivity — the ability to perceive the state of the environment;

e autonomy — relative independence from the environment or the
presence of some "free will" that determines one's own behavior, which should
have a good resource provision;

e sociability resulting from the need to solve their tasks together with
other agents and provided by advanced communication protocols;

e  purposefulness, assuming the presence of their own sources of
motivation.
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The necessary conditions for the implementation of an artificial agent of a
certain behavior are special devices that directly perceive the effects of the
external environment (receptors) and executive bodies acting on the
environment (effectors), as well as a processor — an information processing
unit and memory. Memory here refers to the agent's ability to store information
about its state and the state of the environment. In MAC theory, it is believed
that one agent has only a partial idea of a global problem, which means that he
can solve only some part of the overall problem. In this regard, to solve a
complex problem, it is necessary to create a certain set of agents and organize
effective interaction between them, which will allow building a single multi-
agent system. In multi-agent systems, the entire range of tasks is distributed
according to certain rules among all agents, each of whom is considered a
member of an organization or group. Assignment of tasks means assigning
each agent a certain role, the complexity of which is determined based on the
capabilities of the agent.

One of the principles of Smart Grid is transparency. It is convenient to
implement it using so-called” cloud " technologies. That is, access to
information will be carried out through various internet services that will allow
you to both receive the necessary information and perform a number of
operations with it. The provider of" cloud " services should be a department or
organization under the Ministry of energy or a system operator.

This department (organization) can also provide IT outsourcing services for
enterprises in the energy sector. Outsourcing firms guarantee the provision of
their services at any time specified in the contract.

Employees of specialized organizations, as a rule, have a high professional
level necessary for working with equipment, for which there is no need to
organize a special workplace. Payment for their services can be made both by
the actual volume of work performed and hourly, as well as by a fixed (on the
principle of subscription fee) method. In any case, if the organization does not
require the constant presence of a computer specialist, this will require less
costs than the introduction of additional positions in the staff. With the
introduction of control by the ministry (or System Operator), the information
security of the client enterprise is threatened.

Conclusion. Smart Grid IT support requires efficient use of multi-agent
systems with the following minimum set of agents: forecasting agent;
generation optimization agent; energy system operation agent; logistics agent;
Energy Market agent.
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Decomposition and business process management

Utepbergenov I.T., Doctor of Technical Sciences, Professor; Toibayeva
Sh.D., PhD; Abylkhasenova D.K., PhD Student
Almaty University of Power Engineering and Telecommunications,
Almaty, Kazakhstan

Quality is one of the important strategic tools in business. The task of
improving business processes is considered to be the transformation of the
enterprise so that the enterprise meets the requirements of modern IT and
management ideology in terms of the process approach.

Of great importance are questions on assessing the effectiveness of the
QMS of an enterprise, taking into account the specifics of quality indicators,
the multi-level nature of the system, as well as the need to select the optimal
number of performance indicators and assess the state of the system, which is
associated with the formation of rational decisions in the management of the
QMS.

Information technology contributes to a change in the relationship between
consumption and production, their interaction requires the exchange of
information in order to build organization and management for both producers
and consumers.

Within the framework of ontological modeling of representation and
knowledge management in the quality management system, the monograph by
B.S. Kubekov was studied, which presents a methodology for modeling
knowledge components based on ontological engineering, introduces new
definitions. The paper presents a methodology for modeling business processes
from detailed architecture design to the implementation of business logic.

The proposed model and automated procedures for processing information
about the production and business processes of an enterprise that meet
international standards of reliability, quality and the requirements of the
legislation of Kazakhstan will allow to achieve effective management and
functioning of the QMS with minimal labor costs for decision makers and
personnel.

With the process approach, the life of an enterprise is perceived as the total
number of business processes, created goods or services that are necessary for
external and internal consumers. Therefore, the question arises of the correct
representation of the concept of process. Based on the results of the analysis of
literary sources over the past 20 years, we can say that in the world, in
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particular in the Republic of Kazakhstan, a scientific direction is developing
related to the problems of implementing and automating quality management
systems, technologies for analyzing business processes of various
organizations.

Turning to the statistics, it can be noted that the starting point for the
development of management in Kazakhstan is the 90s, when the management
situation and the market system have changed dramatically, and it became
necessary to study foreign management experience and apply it in the country.
There is an increasing interest in the implementation of QMS and automation
of business processes of enterprises.

The proposed model involves the transition to new methods of planning
and automated management of the QMS of the enterprise.

An important resource of the enterprise is the knowledge accumulated and
obtained in the process of activity. Ontologies are used to represent system
abstractions of information systems and form representations of subject areas.

The main goal of an ontology is to define the formal semantics of certain
knowledge, combined with superior forms of storage and representation for
perception.

Consider the decomposition of indicators of quality management processes
using an ontological approach based on the following concepts:

1) Semantic knowledge of enterprise quality management processes is an
arbitrary set of reference concepts, each of which identifies its child concepts..

2) The ontology is defined by the following set:

Om=<C,R,F>

where C is a set of indicators of production and business processes of the
enterprise; P - set of relations between concepts; F - a set of functions of
semantic interpretation, the definitions of which are given in the relationship
between concepts in the ontology.

3) Parent concept (process) - an abstract component of a general nature,
common to all its child concepts.

4) The ontology is visually represented as a directed graph, the vertices of
which are processes and indicators of processes, and the edges are the
relationships between them. The root node of the graph is the basic concept of
enterprise quality management.

Conclusion. The presence of such metrics makes it possible to assess the
impact of each business process indicator on the effectiveness of quality
management for the period under study.
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The relevance of the use of intelligent automation in the context
of robotic process automation

Akhmetov A.B., Master's degree Student
Astana International University, Nur-Sultan, Kazakhstan

Intelligent Automation (IA) is the combined use of artificial
intelligence, robotic process automation (RPA), business process
management (BPM) and robotic human resource management (RWM)
technologies.

Robotic Process Automation (RPA) is the ability of software to interact
with and control machines to automate tasks. Artificial Intelligence makes
all kinds of automation possible.

The main goal of intelligent automation is to reduce costs and optimize
the robotic process. RPA has the advantage of automating repetitive tasks:
cutting and pasting data into systems, answering phone calls, and
responding to routine Internet and email queries. To determine which
processes to automate, you need to figure out how the employee does the
job and model it as a workflow. The difference between intelligent
automation and robotic automation is that intelligent automation can
automate predefined tasks and perform self-learning.

Automation takes over processes previously performed by humans to
reduce or eliminate manual labor, and has great potential in balancing
resource utilization with management, safety risks and other activities.

With the development of technologies, approaches and software for
artificial intelligence to process large data sets, monitor the workflow,
analyze information in real time and the possibility of more accurate
forecasting, these aspects have led to the possibility of creating solutions
for occupational safety.

The approach of robotic Process Automation (RPA) follows that during
process automations, the process itself follows the rules that were specified
before the launch and does not have because of this variability of work. A
disadvantage with this approach arises when making a change during
scalability.

Intelligent automation develops existing RPA learning capabilities and
adaptability to real-time data, including new capabilities in forecasting,
self-management, self-healing, machine learning, computer vision, text
analytics, decision making, and document recognition.
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Fields of application of intelligent automation capabilities

The use of smart technology solves many problems in the
pharmaceutical industry. The development of new technologies has led to
the use of photoelectric systems for validation. Inspection and maintenance
must be performed to ensure that PV systems are fit for purpose. The goal
of automation is to provide safety data in the correct format with the least
manual effort.

With the introduction of artificial intelligence and robotics in
construction, it will save us from excessive use of physical work. The use
of prefabricated structures and 3D printing will allow you to control
production at the plant, and then transport parts of the work to the facility
with less labor. A real example of the "Material Unit Lift Enhancer*
(MULE) is a robot developed by Construction Robotics that can lift an
average of 6,000 pounds per day, which, in turn, increases the safety and
productivity of the facility. At this moment, artificial intelligence has
outpaced people in reporting hazards at the construction site, analyzing
video recordings and collecting real-time data for the introduction of a
comprehensive information panel on which it will be possible to identify
and take measures to prevent accidents. For example, the 2016 ENR photo
contest compared the work of humans and artificial intelligence. The
competition consisted of analyzing and evaluating 1080 images for risk,
artificial intelligence coped with the risk assessment in 5 minutes, and a
team of people for more than five hours.

In government agencies, IT and program managers use intelligent
automation to modernize and transform programs and services. By adding
artificial intelligence and RPA capabilities to their applications, agencies
can significantly improve operational efficiency, the quality of service to
citizens and staff engagement.

Adding intelligent automation technologies to government websites,
applications, and agencies can improve operational efficiency, quality, and
service delivery for citizens. RPA is used to get rid of redundant data entry,
improve the quality of input data and reduce errors.

Now it is possible to use IA intelligent automation in traffic accident
reports. Before implementing intelligent automation, Critical Software
analyzed and identified two main problems when processing the report. The
first problem was the lack of free space for writing in the accident report
forms, which meant that too much information was entered into small
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spaces and the second problem arose in some cases, the information
provided was unreadable.

The introduction of intelligent document verification solved the first
problem of the structure of digitizing documents using OCR (optical
character recognition) this framework verifies document types based on a
predefined set of models and characteristics, ensuring that the document
provided to the system is actually a traffic accident report.

This cloud environment also implements ICR (Intelligent Character
Recognition) algorithms that support handwritten text in context, increasing
the ability to correctly recognize the analyzed character, limiting the
number of acceptable possibilities, taking into account the type of expected
information or using surrounding characters to recognize words.

Intelligent process automation is the next step of RPA robotic process
automation, which will improve processes and software solutions more
effectively, in various areas of activity and in particular in information
security, leading to better business process simplification results. But at this
stage, intelligent automation is in the process of development and
implementation, which will determine the future, and there is no doubt that
there are still prospects behind it.

Head: Abduraimova B.K., Candidate of Technical Sciences,
Associate Professor

200



IMA :: 2022 TRACK 6: Automated Systems and
IT Management

Agile leadership in Teams

Axanov R., Graduate Student; Mukanova A.S., PhD, Associate Professor
Astana International University, Nur-Sultan, Kazakhstan

The concept of 'agile' workflows emerged from the realization that, too
often, middle management did more to hold employees back than to help
them succeed.

The concept has since expanded beyond scrum masters and the software
development world to help employees across a wide range of professions
and industries become more efficient, effective and productive.

Agile leadership is a leadership style that seeks to remove barriers to
success so that employees can be more efficient and productive.

Because agile teams work better together, agile leadership provides
better business results with less wasted time and resources. By empowering
teams, agile organizations can unlock the full potential of their employees.

Business agility is essential in the ever-changing world of work.
Borrowing concepts from agile methodology allows companies to respond
faster to external factors. Adopting agile thinking helps organizations
visualize improvements at a granular level, allowing teams to experiment
with improved products and processes.

Traditional organizations tend to be bogged down in bureaucracy.
Because all-important decisions are taken from the top, they can be slow to
respond to change. This can have huge consequences. If a company cannot
evolve fast enough (or evolve at all), it risks losing both relevance and
market share.

Agile organizations, on the other hand, rely less on outdated rules and
processes and more on updating and optimizing processes to improve
performance. They decentralize power and recognize the value companies
derive from listening to employees on the front line. When change happens
around them, agile organizations respond quickly.

Not every project undertaken by a team will prove successful, but even
frustrations can help an organization learn something. Using an iterative
approach allows groups of people in an organization to experiment with
change to see which adjustments can produce the best results.

Before you can implement agile transformation in your workforce, you
must identify the qualities that define an agile leader.
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Traditionally, candidates for management positions have been selected
because they are good at what they do. However, high-performing
employees in other positions do not necessarily have the qualities required
of an agile leader. Instead, try to identify leadership candidates who can
adapt quickly to change, are inquisitive, open to innovation and can
communicate effectively with their teams.

You can help people with the potential to become flexible leaders. You
have found candidates with the right leadership qualities, now provide
support to develop those qualities. HR can work alongside training and
development teams to create training programmers for agile leaders.

One of the best ways to nurture agile leaders is to give them time to
learn on the job. Observing agile leaders in cross-functional training can
help leadership candidates observe agile behavior in action, which they can
then put into practice on their own.

Agile leaders’ priorities building strong teams over encouraging
dominant individuals. They understand the strengths of their team members
and know how to facilitate work to leverage those strengths. They know
how to nurture high performing teams so that they stay on top of their
game. When an employee falls short of their performance targets, agile
leaders know how to create a performance improvement plan to get them
back on track.

Just as they avoid putting the individual above the group, agile leaders
do not put themselves above the team. They work in the background to
facilitate processes rather than being the focus. They are not trying to be
heroes or micromanagers: they are just trying to get the results they want
for the business.

This is not to say that agile leaders are incapable of bold action. Agile
leadership recognizes that there are times when the system itself may not
work, and rewards those who are willing to step back to solve the problem.
Agile leaders do not just accept the status quo: if there is a better way to
work, an agile leadership culture will find a way to streamline those
processes. Agile leaders also recognize that others are capable of important
innovation, so they listen when employees come up with ideas.

Scientific advisor: Mukanova A., Associate Professor, PhD
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Implementation of selenium-based website crawler script

Bakytnur Sh.
Astana International University, Nur-Sultan, Kazakhstan

WebCrawler refers to a technology that automatically extracts
applications or scripts from Web pages according to established rules.
When crawling data systems in current search engines, Web crawlers, as
one of the vital components, are responsible for analyzing the page source
file from the initial page URL, accurately grabbing new Web links, and
using this as a basis to find new Web links until all pages are accurately
crawled and analyzed. There are more than 1.6 billion websites on the
Internet, including at least 21.7 billion pages. According to data from
search engine, giant Google, in 2012, Google's web crawler Google bot
crawled 20 billion Web pages and tracked about 30 billion URL links every
day. At the same time, the Google search platform receives about 100
billion search requests per month. It is enough to prove the widespread
application of web crawlers.

The basic concepts of Web crawlers and Selenium

The basic working method of a web crawler is to simulate manual
operation to visit a website and find data or send data on the website.
Therefore, crawlers cannot only be used to quickly obtain information
about Web pages, but also to automate the processing of Web pages. The
early crawlers were designed and implemented based on the method of the
Beautiful Soup+requests library, which achieved the expected results. In
the later stage, due to the remote access mode adopted by the new system,
the URL was changed, making it impossible to use the original method for
automated processing. Therefore, a new crawler based on selenium
implementation was rewritten.

Selenium is a browser-driven crawler that can directly identify Web
pages after dynamic pages are loaded. Selenium can debug the browser,
simulate mouse clicks, keyboard input and other operations, and make the
browser respond. Therefore, the manual operation steps can be directly
simulated using selenium, to achieve the function of automated processing.
Below | will use selenium in the python library to write an e-commerce
website crawler script.

2. Design and implementation of selenium-based web crawler script

2.1 Design principles and ideas
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In the process of crawling e-commerce platforms, you can choose to use
pure crawlers or use some data access programming interfaces of certain
platforms, that is, open API interfaces. It is worth noting that although the
data access-programming interface provided by the e-commerce platform
itself is designed for developer program development, it has many
limitations. For example, some e-commerce websites can only use this
interface by developers authorized by the platform. Once the authorization
expires, developers cannot continue to use this interface. Therefore, based
on comprehensive considerations, when designing a Python-based web
crawler program, this article chooses to use a pure crawler method,
focusing on crawling the content of e-commerce Web pages.

Experimental analysis

According to actual operations, in order to enhance the enforceability of
the program so that it can still run efficiently and stably in the face of
various problems, this article has made many changes to the details of the
crawler: 1) In order to more realistically simulate the web browsing process
and prevent websites from being blocked due to frequent visits, the crawler
of this article has set random time intervals. Taking into account efficiency
and stability, according to the experimental results, the interval is set to
2~5s; 2) In order to better deal with reptile interruptions due to poor
network conditions, a breakpoint recording function has been designed for
the reptile. While obtaining the news list and detailed information content,
save the address being crawled and its location in the news list. When the
crawler restarts, it will continue to run according to the location of the
breakpoint. There is no need to start from scratch. This function can save a
lot of time; 3) In order to improve efficiency, multithreading technology is
adopted, and multiple threads can crawl news content at the same time.
Efficiency can be greatly improved.

Conclusions

Through the analysis and research of this article, and by using a pure
crawler method with selenium using the Python library, the relevant e-
commerce data and information content can be accurately captured. At the
same time, adding a certain time interval and adopting threading
technology in the design process can enable crawlers to search for matching
data content more quickly and directly download and save it to a local file,
which is convenient for program developers to dig deeper into the data.
Therefore, the e-commerce crawler program under Python designed in this
article has high practicality and effectiveness.
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Development of a robotic pharmacy

Utepbergenov I.T., Doctor of Technical Sciences, Professor; Sagyndykova
Sh.N., PhD, Associate Professor; Bashirov Ch.A., Student AISUk-19-1
Almaty University of Power Engineering and Telecommunications
(AUPET), Almaty, Kazakhstan

Relevance. The developed pharmacy robot machine belongs to vending
machines. Vending is retail trade using vending machines. The main
advantages of using a pharmacy robot include convenience for customers,
saving resources (personnel, energy, etc.) and saving rent.

The purpose of this scientific work is to develop a prototype of a
competitive design of the domestic version of a robotic pharmacy for
import substitution. In the process of achieving this goal, international
experience in the production of pharmacy robots was studied, which
showed that the Kazakhstani vending business lags behind the level of
developed countries in Europe, Asia, North America and Russia due to the
lack of native vending machines.

The analysis of sources on the topic of scientific work [3-5] made it
possible to substantiate the main characteristics and functions of the
prototype of the proposed robotic pharmacy.

Brief description of the drug purchase process.

1. The customer sees the list of medicines in the monitor of the robotic
pharmacy.

2. Presses the button on the keyboard (or selects on the touch screen)
"add" and enters the desired drug numbers.

3. After completing the selection of drugs, the buyer presses the button
on the keyboard (or selects on the touch screen) “buy”.

4. Upon receiving an input signal from the keyboard of the command to
buy, the robotic pharmacy program generates an invoice for the selected
customer order, which can pay in cash (banknote or coin) or non-cash (card
or QR).

5. After confirmation of payment, the robotic mechanism delivers the
purchased drugs to the dispensing window.

To test the performance of the proposed original design and
technological solutions of the developed version of the robotic pharmacy, a
prototype of the robotic part was made.
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In this case, inexpensive easily accessible parts and components were
used, which confirms the possibility of manufacturing a prototype
prototype in the future. Figure 1 shows the assembled layout.

Figure 1 — Appearance of the assembled layout

The layout is designed to test the performance of the robotic part of the
developed robotic pharmacy. The design of the layout consists of two
blocks:

1) medicines storage unit;

2) unit for receiving, transporting and dispensing medicines.

The drug storage unit is made of plastic in the form of a shelf structure
with tray shelves, which are inclined so that the drug can be easily rolled
into the receiving tray for delivery to dispensing without additional effort.

The unit for receiving, transporting and dispensing medicines is
assembled on the basis of a collapsible frame (Fig. 1). The transportation
mechanism is implemented in the form of a receiving tray, moved using 3
stepper motors on horizontal and vertical brackets installed on the
collapsible frame.
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Creating a game project based on unity 3D

Danabek D.D., Zhukabaeva T.K.
Astana International University Nur-Sultan, Kazakhstan

Unity3D is a powerful cross-platform 3D engine and user-friendly
development environment. Simple for a beginner and powerful enough for
an expert; Unity should appeal to those who want to easily create 3D games
and applications for mobile devices, desktop, internet and consoles.

The popularity of computer games is growing every day, and children
and adults spend more and more time on this activity, which makes you
think about how best to use gambling-primarily for reading. According to
Knowable Magazine, some types of video games can improve brain
function by performing a narrow set of tasks. A number of studies have
shown their effectiveness in mastering a second language, studying
mathematics and Natural Sciences. This is good news for students and
students, as well as for millions of people who like to play or can't stop.

Initially, evidence that the game can improve brain function was
obtained on the basis of shooter tests. Sean Green, a student studying
psychology at the University of Rochester, noticed the benefits of
"snipers", which are often criticized. He passed the visual attention test to
his friends, who showed excellent results. At first, green and his supervisor,
Daphne Bavelier, made this a mistake, because when Bavelier himself was
tested, his result was simple. The difference between the participants in the
experiment was that all of Green's friends spent more than 10 hours a week
playing the Team Fortress Classic.

Game Science is a type of educational process under conditional
conditions aimed at restoring and mastering social experience in all its
manifestations: knowledge, skills, abilities, emotional and evaluative
activities.

Solving golovolomki brings a person great benefits at any stage of their
life. Teaching logic, memory, and quick thinking allows you not only to
successfully solve puzzles, but also to find the right solution in difficult life
situations.

Golovolomki develop spatial thinking very well. This skill is very
important in many areas of activity. Therefore, the development of spatial
thinking directly affects a person's achievements in a particular profession.
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this often applies to artists, designers, architects, engineers, directors,
writers, and other creative personalities.

Golovolomki - a great simulator of excellent motor skills. The
development of fine motor skills plays an important role in the overall
development of the child. This is especially evident in the development of
the speech apparatus, as they are very closely related to fine motor skills at
the brain level. It is important to keep your body in good shape throughout
your life. This applies not only to physical fitness, but also to mental
activity. Heads stimulate thought processes well, so they can serve as a
training tool for your brain.

CUBE GAME the concept of the idea and the block diagram are also
considered in Figure 1.
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Figure 1 - Game diagram

Conclusion: Unity 3D is not only designed to create games, but also
provides a lot of opportunities for humans. There is an argument that you
can not only have fun with the game, but also develop. The game is not
complicated and does not lead to excessive frustration.

208



IMA :: 2022 TRACK 6: Automated Systems and
IT Management

Practical tracking control for a class of high-order switched nonlinear
systems via feedback

Tasbolatuly N.}, PhD; K. Alimhan K.? PhD; Yerdenova A.%, Doctoral
Student; Bakhadirova G.* Doctoral Student
1Astana International University, Nur-Sultan, Kazakhstan
2L.N. Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan

Introduction. Since switching systems [1,2] are widely used in network
system management, technological process management, automotive industry,
mechanical system management, etc.in many areas, many researchers have
been interested in designing their stabilization and management in the last two
right years.

As a rule, a typical switching system consists of a group of subsystems
described by difference equations and a rule regulating the switching between
them. It should be noted that currently a new research trend is the study of the
problem of analysis and synthesis for nonlinear switching systems. For
example, for a class of nonlinear stochastic systems with unknown switching in
the form of a non-lower triangle, adaptive output-reverse control was studied in
detail [3].

This work is aimed at developing effective management technologies for
high-order nonlinear switching systems using state or output feedback. The
main feature of the developed algorithms is their practical significance in
control systems, such as temperature regulation in the chemical industry or
regulation of the position of absorption rods in nuclear reactors, etc. The article
will develop new algorithms and controllers for the class of high-order
nonlinear switching systems.

In the creation, modeling and study of control problems of high-order
nonlinear switched systems, it is planned to solve the following problems:
finding methods for finding tracking control of nonlinear switched systems for
a given reference signal; finding controls for tracking the output signal of a
nonlinear switching system for a given reference signal using the found
methods; analyzing control errors depending on the control parameters and
building a computer model of numerical experiments performed in accordance
with control algorithms.

Basic research approaches. Switching systems are usually complex in
nature due to the interaction of continuous dynamics and discrete dynamics.
For example, infinite switching can destabilize the system to be switched, even
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if all subsystems are stable. In contrast, limited switching stabilizes the
switching system, even if all subsystems are unstable. Therefore, the stability
and variation of Lyapunov becomes particularly important for individual
subsystems. To solve the problem of stability and stability of switching
systems, several methods have been proposed, such as the Lyapunov general
function, the Lyapunov single function, and the Lyapunov stability functions.
In fact, when the General Lyapunov function is found, the switching system is
stable during free switching. But it is very difficult to apply the generalization
method to the Lyapunov function, since it can be very difficult to find such a
general Lyapunov function. In the absence of a general Lyapunov function, the
stability properties of switching systems largely depend on switching signals.
Thus, the correct choice of switching laws plays an important role in ensuring
the stability of switching systems.

Since the virtual controller is directly opposed to pair terms and nonlinear
ones, the design method has a pronounced conservatism. Therefore, in this
work, in order to reduce the conservatism of the control method, a new design
method is proposed, which combines the method of a single Lyapunov
function and an approach based on dynamic amplification. To solve the
practical problem of output control for switching nonlinear systems with
unstable subsystems, we will expand the control method mentioned above.

Expected results of the study. Method of dominance of practical tracking
control for high-order nonlinear switching systems by state feedback, solution
by high-order integrator, restriction of fuzzy functions; development of a
method for finding practical tracking control in compensator assistance for
high-order nonlinear switching systems using the output feedback structure;
detection of practical tracking control by braking coefficient for a class of high-
order fuzzy switching systems with a delay in state feedback.

1. C. Yuan, F. Wu Gibrid control for switched linear systems with average
dwell time // IEEE transactions on Automatic Control, 2015. - 60 (1). —
240-245.

2. D. Liberzon Switching in systems and control // Springer science &
Business media, 2012.

3. B. Niu, C.K. Ahn, H. Li, et al. Adaptive control for stochastic switched
nonlower triangular nonlinear systems and its application to a one-link
manipulator // IEEE Transactions on Systems, Man, and Cybernetics:
Systems, 2017.
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The main trends in the use of IT in finance

Koka M.D., Student gr IS 202 (4); Eshenkulov T.S., Student gr IS 202(4);
Shakasimov V.A.
Turan University, Almaty, Kazakhstan

With the development of technology and the expansion of business,
technology creates new enterprises. Technology and entrepreneurship exist
in symbiosis, which ensures that they always exist together.

The financial sector has traditionally been one of the most important
consumers of information technology. Therefore, modern fintech cannot be
separated from it. Now, if a bank does not work with fintech services, it
lags behind its competitors in its activities.

This article discusses the main trends in the use of IT in finance.

Trend 1. Analytics and Data Management — Customer data collection
plays an important role in IT banking. And the development of digital
technologies in the banking sector will make it possible to use the
information received much more effectively. For example, through data
analysis, they create personalized offers for customers. This not only
improves the service, but also provides additional opportunities for the
development of the bank's infrastructure.

Trend 2. Open banking. Open banking refers to the use of open source
solutions that allow independent organizations to implement banking
interfaces. The creation of a unified infrastructure is one of the key trends
in the banking sector. A few years ago, the countries of the European Union
adopted the PSD2 directive. It is aimed at wider dissemination of financial
technologies. PSD2 contains protocols and requirements for rapid
interaction between market participants. The directive obliges banks to
open software interfaces to third-party organizations.

Trend 3. Digitization of payments is the introduction of modern digital
technologies in various spheres of life and production. Digitalization in the
global sense is a concept of economic activity based on digital
technologies, which is implemented in various spheres of life and
production. This concept is widely used in all countries without exception.

Trend 4. On the one hand, banks simply need modern financial
technologies, and on the other, fintech companies need free access to
banking resources and ecosystems. As a result, interaction between banks
and fintech is increasingly observed. The main trend is that companies are
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developing various solutions for working with documentation, quick
interaction between the operator and the customer. Fintech is also involved
in the digitization of services, i.e. banks are looking for a balance between
traditional service and modern financial technologies.

Trend 5. multi-channel and availability of services another trend in the
field of fintech is the reduction of barriers to interaction with users of
financial services. It is necessary to specify what exactly is meant by
omnichannel in financial technologies. This is not just a simple transition
from one channel of interaction with the client, but the ability to use
banking and payment instruments on different devices without additional
problems. These functions find their development in practical solutions.
You will not surprise anyone with the ability to make transfers from your
phone, computer and ATM.

With the development of information technology in our country, some
banks are striving to create their own IT solutions and infrastructure, which
leads to a loss of time and money. Some market players can afford it, others
find it easier to order a ready-made solution and integrate it into their
system. No one has the courage to change. One way or another,
development cannot be stopped, global and domestic IT trends affect the
banking sector: almost all major banks have APIs that provide access to the
financial sector for more IT companies. Services combining technological
and banking solutions are being developed. Digitization of payments and
transfers continues to gain momentum.

Thus, banks and fintech structures are showing increasing interest in
cooperation. Banks understand that if they do not comply with trends,
customers and businesses will see that they are not modern, which means
that they will refuse to cooperate. Therefore, banks enter into partnerships
with fintech companies and in some cases buy only ready-made solutions
or a full-fledged developer company.

Supervisor: Kim E.R., Candidate of Technical Sciences, assoc.prof.

1. AV. Khotkin Using IT to optimize the activities of modern banks //
Theory and Practice of social development, 2018.

2. A.V. Alexandrov Information technologies in banking management //
Educational resources and technologies. 2015. — No. 3. — pp. 89-95.

3. AV. Bataev Analysis of the Russian market of foreign automated
banking systems // Young Scientist. 2016. No. 27. pp. 351-354.
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Three representative frameworks for business model development

Mardenova D.A., Master Student; Mukanova A.S., PhD
Astana International University, Nur-Sultan, Kazakhstan

The business model is increasingly appreciated by entrepreneurs and
theoretical circles, it can not only provide guidance for entrepreneurial
activity, but also provide guidance for the operation of existing enterprises,
it is not only a planning tool for entrepreneurial activity, but also a tool for
existing enterprises. An important guiding tool for innovation and
enterprise development. "Countless innovative business models are
emerging today. New industries with new business models are becoming
gravediggers of traditional industries.

Some believe that any business model is a cloud in the face of technology,
and tech-savvy entrepreneurs tend to ignore the value of business models.
Nevertheless, a large number of corporate and entrepreneurial cases have
confirmed the importance of business models for entrepreneurship and
enterprise management, starting with the early development of Xerox copiers,
the dispute between BETA and VHS video recorders and ending with the
modern dispute between plasma TV and LCD TV. etc.

The theory of business models is developing very quickly. Not only
thousands of scientific articles appear every year, but if you look in online
bookstores, you will also find hundreds of books on business models that
dazzle you. So which theory is right for you? This article presents three
widely used and widely accepted theoretical foundations. Their common
advantage is that they have high functionality and are a common language
of innovation and business model design. You can basically express these
three frameworks on a piece of paper, which is very convenient for you to
communicate with others.

Peter Drucker, the father of modern business management, said: "The
competition between today's enterprises is not a competition between
products and services, but a competition between business models!" The
famous economist Lang Xianping believes: "A business model is a major
event associated with the life and death of an enterprise, the ups and downs
of success or failure. If an enterprise wants to succeed, it must start by
formulating a successful business model. The business model is the key to
winning the competition of enterprises. This is the essence of business!"

According to an early survey by Science Investment magazine, only
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23% of startups failed for strategic reasons, and only 28% died for
execution reasons, but did not find a profitable model. reaches 49%.
Without a reasonable profit model or business model, no matter how well-
known the company is and how large its assets are, it will inevitably
decline!

All successful companies have business models that make them famous,
so what are the characteristics of these business models that can be
followed? What are the characteristics of successful business models that
emphasize the uniqueness of the company among other companies?

A study and analysis of the profit model of 70 companies conducted by
the Lixin International Institute of Management showed that there is no
single correct profit model, but it was found that successful business
models have the following three characteristics:

1) A successful business model provides unique value

Sometimes this unique value can be new ideas, more often — a unique
combination of products and services. This combination can either provide
additional value to the customer, or allow the buyer to get the same benefit
at a lower price, or get more benefit at the same price.

2) The business model has its own characteristics, and it is difficult to
imitate it.

Three main features of a successful business model: firstly, it must
provide unique value, secondly, it must be difficult to imitate, and thirdly, it
must be valid.

3) A successful business model is simple and effective

Businesses must live within their means and make ends meet. A
successful business model should allow the company to work for a long
time, in the process of work it should take into account how to invest, how
to work and how to make money, so its investment process should have a
scientific plan. This seemingly self-evident truth is not easy to do year after
year, day after day.

1. B.E. Tokarev The concept of multi-level marketing of an innovative
startup // Bulletin of the University. — 2017.

2. S.P. Vertai, V.N. Shtepa, E.l. Sasevich Formation of an innovative eco-
environment for the promotion of high-tech start-ups // Problems of
Economics. — 2017.

3. Russia Startup Ecosystem Map & Rankings: StartupBlink URL:
https://www.startupblink.com/startups/russia.
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The software development process, which consists of nine steps

Mels Zh., Master's degree Student
Astana International University, Nur-Sultan, Kazakhstan

In software development, there is a step-by-step plan that you follow to
move from one stage to the next, making sure that you do not slip, moving
from idea to implementation. This plan underpins the entire software
development process. Although it may vary from vendor to vendor, it is
always important to get things in order when launching a new project. This
article is an immersive overview of the software development process.

Step 1: Assessing readiness

Here are three things that determine whether you are ready or not:

1. Product specifications. Having a brilliant idea in your head is a
good start, but without a full product specification it will only be half
finished. Take the time to define your requirements, business concept,
product functionality and value. Your specifications should be as specific
as possible.

2. Domain expertise. Subject matter expertise is the key to achieving
product and solution consistency.

3. Relevant experience. Knowing the specifics of the software product
development life cycle for a niche you have worked in for years speeds up
the process. It is good for you if you have already built relationships with
clients and have several running projects.

Step 2: Meet the team

You cannot dive into the development process alone. Creating a great
product from scratch means having a cohesive team in which everyone knows
the basics. When you start work, you share your product vision and
requirements with the chief technical officer. But your partnership with these
experts does not end there. They will guide you through every stage of
software development. A dedicated software development team includes all
those professionals who put your product together. Think UX/UI designers,
interface/backend developers and quality assurance (QA) engineers.

Step 3: Checking and evaluating the idea

Idea verification is a huge step. Idea verification involves many
processes (customer interviews, surveys, etc.) and questions to be asked. At
this stage, you move from identifying problems to figuring out solutions
and identifying the product features that are in demand. Competitive
analysis is not just about finding out who you will be competing with for
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your target audience. It is about gaining an advantage by providing a better
solution than those currently available.

Step 4: Prototype or MVP

Step 5: Design

In the design phase, your requirements and feedback gathered in the
previous step are used to organise your product for further development. It
is also when your product reaches a visual milestone. By this point, you
should already know enough about why you are creating the product and
who its end users are. But you need a more coherent strategy to speed up
the design process with your team. This strategy should be built on:

1. UI/UX design

2. Brief description of the design

Step 6: Development

The product development lifecycle has now brought you to the technical
side of your project. You might call this the coding phase, during which
everything is set up to build your app or website. For you, the development
phase begins with the provision of a terms of reference as you get up and
running. This document, written by the project manager, details why, when,
how and what needs to be done. With a well-written ToR, you will always
be aware of where your product is at. It enhances project management by
offering a standardised way of working and ensuring that all teams follow
the same path to a successful launch.

Step 7: Testing

Step 8: Implementation and deployment

Step 9: Operation and maintenance

Your product is now released. This marks the start of operations and
routine maintenance activities. Although it comes last, maintenance is one
of the most important steps in software development. You must maintain -
or hire someone to maintain - your product to improve, update and maintain
it without downtime. This is when you usually sign a software maintenance
agreement with your development team or a third party. Under this
agreement, you specify which parts of your product must be maintained,
maintenance activities, obligations and more.

Summing. The software product lifecycle is an extensive multi-step
process that begins when your idea is born and continues as it evolves into
a complete solution. It takes a lot of effort to complete all these steps. But
it's easier to do when they're carved in stone, like in this guide.

Scientific Adviser — Adamova Aigul Dyusenbinovna PhD
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Android app for transferring video data to cloud services

Nasymbaev R., Master's degree Student
Astana International University, Nur-Sultan, Kazakhstan

In today's world, smartphones are indispensable assistants for everyone.
It is now much more common to meet people without a personal computer
but with several smartphones. Consequently, there are many opportunities
for Android app developers. The best development environment is Android
Studio. Android is a complete operating system, based on the Linux kernel.
Android has found its application in the smartphone segment. However, the
full range of computing services and rich features of Android allow the
development of applications that go far beyond just the smartphone
segment. Android app development is the most relevant process in mobile
app development.

The Android Software Development Kit (SDK), includes a complete set
of developer tools. It includes debugger, libraries, mobile device emulator,
documentation, code samples and tutorials. Features like the visual builder
make the process smoother, while advanced, powerful features are added
all the time to give developers access to things like cloud storage. (1)

The Android app is deployed to the device along with an
AndroidManifest.xml file. This contains configuration information which
allows the app to be properly installed on the device. The file also includes
class names and event types that the app can handle and the permissions
required for the app to operate. If the application needs access to the
network - for example, to download a file - the appropriate permission must
be explicitly stated in the manifest file. It is up to the user, while running
the finished application, to choose the permissions to process the data. This
protection by declaration helps to reduce the chance of damage to the
device caused by a poorly written app. (2)

For any Android mobile app developer, Java is still the first and
preferred programming language because it is supported by Google and the
majority of apps on Google Play are written in Java. Java code is executed
by a virtual machine that runs on Android devices and interprets the code.
A large community, many libraries, solutions and ready-made modules. If a
developer encounters a problem, they can quickly get an answer to their
guestion. The development of applications for the Android platform can be
done not only using the Java programming language, but also using other

217



TRACK 6: Automated Systems and IMA :: 2022
IT Management

programming languages, making the development process even more
accessible to more developers. (3)

The architecture of an Android app is slightly more complex than that of
a computer app. A computer app has one entry point from the desktop or
the application start menu and then works in a monolithic process. An
Android app has a different architecture. It has many individual
components like Activities; Fragments; Services; Content Providers. All
these components are declared in a single file, the application manifest.
Based on the manifest, the Android operating system will decide how to
adapt the application to the device.

When developing an Android application, one needs to keep in mind
that the application itself is made up of several components, while the user
of the device can interact with several programs at the same time, so that
the application components must be able to adapt to different situations,
processes, and tasks. The device user expects when he or she finishes a
conversation, or a messenger conversation, to be able to continue working
on updating the image in the social networking application.
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Figure 1 — Video recording creation screen and video recording
broadcast screen

Supervisor — Bekmanova G.T., PhD, Associate Professor
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Building Automated Systems

Serik F., Master's degree Student; Tasbolatuly N., PhD
Astana International University, Nur-Sultan, Kazakhstan

An automated control system (ACS) is understood as a set of
mathematical methods, technical means and organizational complexes that
ensure the rational management of a complex object in accordance with a
given goal. A term that first appeared in Russia in the 1960s in connection
with the use of computers and information technology in managing objects
and processes. The introduction of automated control systems made it
possible to increase production efficiency, save people from performing
uncreative routine operations.

ACS in technology, a set of actions aimed at maintaining or improving
the functioning of a controlled object without the direct participation of a
person. Automatic control is widely used in many technical and
biotechnical systems to perform operations that are not feasible by humans
due to the need to process a large amount of information in a limited time,
to improve the productivity of the process, the quality and accuracy of
regulation. The purpose of control in one way or another is associated with
a change in time of the controlled (controlled) value - the output value of
the controlled object. To achieve the goal of control, taking into account the
characteristics of controlled objects of various nature and the specifics of
individual classes of systems, an influence on the control bodies of the
object is organized - a control action. The control action is generated by the
control device. The set of interacting control device and controlled object
forms an automatic control system.

The history of technology has many early examples of designs that have
all the hallmarks of an automatic control system (ACS). As steam engines,
turbines, and internal combustion engines improved, various mechanical
control systems and devices were used more and more widely, which
reached significant development in the late 19th and early 20th centuries. A
new stage in automatic control is characterized by the introduction of
electronic elements and devices of automation and telemechanics into the
regulation and control systems. This led to the emergence of high-precision
tracking and guidance systems, control and measurement systems,
automatic control and correction systems.
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ACS are classified mainly according to the purpose of control, the type
of control loop and the method of signal transmission. Initially, the ACS
was tasked with maintaining certain laws of change in time of controlled
variables. In this class of systems, automatic control systems are
distinguished, the task of which is to keep the value of the controlled
variable constant; program control systems, where the controlled value is
changed according to a given program; servo systems for which the control
program is not known in advance. In the future, the goal of management
began to be associated directly with certain complex quality indicators that
characterize the system (its performance, reproduction accuracy, etc.); the
guality indicator may be required to achieve its limiting (maximum or
minimum) values, for which adaptive or self-adjusting systems have been
developed. The latter differ in the way they are controlled: in self-adjusting
systems, the parameters of the control device are changed until the optimal
or close to optimal values of the controlled variables are reached; in self-
organizing systems with the same whole, its structure can also change. The
broadest, in principle, are the possibilities of self-learning systems that
improve their functioning algorithms based on the analysis of management
experience.

The way to compensate for disturbances is related to the type of control
loop of the system. In open ACS, the control device does not receive
signals that carry information about the current state of the controlled
object, or the main disturbances are measured and compensated in them, or
the control is carried out according to a rigid program, without analyzing
any factors in the process of operation. The main type of ACS is closed, in
which deviation control is carried out, and the signal passage circuit forms
a closed loop, including the control object and the control device;
deviations of the controlled quantity from the desired values are
compensated by the action through feedback, regardless of the reasons that
caused these deviations. Combining the principles of control by deviation
and by disturbance leads to combined systems. Often, in addition to the
main control loop, closed by the main feedback, the ACS has auxiliary
loops for stabilizing and correcting dynamic properties. Simultaneous
control of several quantities that affect each other is carried out in systems
of multi-connected control or regulation.

When analyzing many physiological processes in the body, such as
blood circulation, regulation of body temperature in warm-blooded
animals, motor operations, the characteristic features of ACS are found.
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Robotization of business processes on the example of Bitrix24

Sultangazina A., Student, Group VTPO-19-1u (O-D); Mukanova Zh.A.,
Master, Senior Lecturer
Turan University, Almaty, Kazakhstan

Currently, robotization of business processes is one of the promising
areas in the digitalization of medium and small enterprises. If earlier
digitalization required the obligatory presence of a technical department
with a set of programmers, testers and a project manager, today it is enough
to have a well-trained programmer to implement the so-called business
process automation services.

The essence of the technique is that the user of the product has a set of
microprograms (robots), each of which has its own configuration interface
and the action that it performs. Robots can interact with each other,
influence the result, change incoming and outgoing information, and even
imitate user actions. By combining microprograms in the service
environment, we can achieve a certain automation, which, in fact, will not
be inferior to the classic “program coding”.

This approach to automation allows you to significantly reduce the cost
of writing code, testing the system and reduces the start-to-result time
interval, since you no longer need to keep a whole development
department. The programmer can independently study the process that
needs to be automated, and program the process of performing the task
from the available robots. The friendly user interface of the automation
service simplifies the introduction of software into the organization.

This paper discusses the robotization of some business processes of the
NomadHouse company based on the use of the Bitrix24 system.

Bitrix24 is: CRM, task manager, corporate social network, document
and report generator, company structure, etc. When you know Bitrix24
tools, you can implement a business process that starts with uploading a
document to cloud storage, agreeing a document within a company,
creating automatic mailing of an already agreed document by an external
partner, setting the task of monitoring execution with responsible people
with deadlines and controlling the entire process by automation itself [3].

This type was developed by us at NomadHouse. The following tasks
were set for the system:

1. Transfer all employee communication into a single system.
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2. Increase the transparency of business processes.

3. Reduce the burden on company employees by robotizing business
processes.

4. Convert the main types of paper documents to digital format.

5. Set up internal processes using RPA tools for full automation, with a
clear coordination structure at each stage.

6. Create a single space for the work of both the office department of the
company and the camp.

At the first stage of business process robotization, all the analyzed
business processes were translated into a schematic representation as shown
in Figure 1.

Figure 1 — Schematic representation of the non-commercial letter approval
process

Based on the description, the Bitrix24 system was chosen, and the terms
of reference were prepared according to the capabilities of process
robotization. After agreeing on the main issues of the process
implementation and preparing the terms of reference, the robots were
programmed in the system itself (Figure 2). The interface of the finished
system is shown in Figure 3.

Figure 2 — Robot programming environment in Bitrix24: 1 - robot, 2 - list
of available robots
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Figure 3 — Interface of the Bitrix24 system with robotic processes

The active development of systems is gradually moving us from code
development to the so-called no-code or zero-coding development. This
releases the huge potential of each developer, increasing its productivity,
helping to occupy various programming niches: from the convenience store
to enterprise-level companies.

1. S.K. Petrov, Robotizacziya biznes-proczessov na primere predpriyatij
sfery” roznichnoj torgovli // Innovaczii i investiczii. 4 (2021).

2. V.l. Dracheva, Avtomatizacziya biznes-proczessov // Aktual'ny'e
problemy” gumanitarny kh i estestvenny'kh nauk. 7 (2021).

3. bitrix24.kz
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Controllability of enterprise quality management processes

Toibayeva Sh.D., PhD.; Uryngaliyev S.M., Student AISUk-18-2
Almaty University of Power Engineering and Telecommunications
(AUPET), Almaty, Kazakhstan

Relevance. Automation of enterprises requires a lot of time and
investment. Even if the system is formed and complies with the
requirements of ISO standards, it will not provide for the assessment and
prompt processing of a large amount of information related to the
functioning of the organization. The required information is not fully and
completely timely transmitted to one or another process, as a result, the
approved decisions will generally not be quite adequate, and this issue can
only be resolved in an automated system.

Of fundamental importance is the fact that quality management not only
requires the use of automation tools, but is also the best suited for their use.
The provisions of the ISO 9000 series standards are based on the
modification of enterprise information flows, which makes it possible to
develop and use replicated, in a sense, standard software..

Kazakhstan enterprises certify quality in their organizations as an
important business strategy. With the development of information
technology, a problem has arisen in the obsolescence of traditional methods
for managing quality management compliance data.

The purpose of this scientific work is to develop a methodology for
automated management of an enterprise's quality management system
based on statistical management and an intelligent information system

Statistical process control (SPC) has been widely used for predicting
process performance, analyzing behavior, and monitoring enterprise
processes.

Control charts (Figure 1) are a graphical representation of the process
flow, middle, lower and upper limits, if the process variations are within the
upper and lower limits, then the process is statistically controlled and
stable. If the points are located outside the boundaries of the lower and
upper limits, then it is considered that the process is not controllable and
not stable, which characterizes its unpredictability.
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Figure 1 - Shewhart Control Charts

Conclusion. The use within the proposed model of automated

management of enterprise quality management based on an intelligent
automated system of continuous monitoring with visualization of the
controllability of the enterprise QMS process based on its graphical
representation will ensure the controllability and stability of the enterprise
QMS.

1.

2.

K.R. Kasenov, Zh. Baysengirova Razvitiye sistem menedzhmenta v
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University staff management from him to compete ability provided as
a contributing factor

Izbasova N.B.
Sh. Esenov named after Caspian technologies and engineering University,
Aktau, Kazakhstan

World of the economy in the current conditions of development capital,
information and technologies movement. The pace is growing rapidly
coming happening when, any organization to compete human ability and
intellectual resources quality, performance flexibility it depends will be.
Effective management systems formation of it inside in the system of
higher education (HE) relevant approaches basic principle organization
employees or henceforth further university) labor potential rational and
most the main thing productive launch turn on and staff motivation
becomes city gives. Global in the economy financial and industrial with
capital parallel employees knowledge, skills, work skills, initiative,
business acumen differ began. This factors organization management
processes was an important resource. This factors business virtually a
human asset or capital that is called. So, in addition, many researchers
According to the asset today all markets competition intensification in the
case of, without exception, strategic character.

Above stated circumstances and human related intellectual resources
management special service type became. Of the service This type special
functions requires performance. The administration and management
service engaged in in humans special properties to be necessary.

People management, especially reading in places creativity attitude
necessary does. Such approach employees motivation to individualize
based on maybe it is as a whole in general, personnel potential to develop
regarding all solutions accepted when long periodic prospects right effect
does.

Effective motivation formation developed motivation system thanks
only possible that It was found that the GPC to universities body tasks to
perform motivation assumes. Motivation effective management for
incentives material methods material not methods integration necessary that
shown. Material not incentives used in the case of university staff cultural,
mental and psychological features look translation necessary that identified.
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World experience analysis based on for each NPC effective contracts
based on salary payment system input high reading places employees salary
to differentiate take away arrival, main indicators access deliver for in the
teacher's free time work motivation possible that it turned out that
remuneration growth provided does.

First times GPK and university divisions activity evaluation
methodology It is recommended that he be qualified in the management of
the university growth motivation on activities flexible list to develop
opportunity gives, of course due to the professionalism of the SPC their
growth pedagogical and research work productivity leading to synergistic
effect arises.

Recommended methodology and each real university changing
indicators and rating indicators The number of recommended Methodology
physical essence does not change. University activity priorities it depends
certain work types evaluation indicators flexible in the form of to change
that is important to him Today it is scientific or innovative activity kind of
important dimensions increase refer to. Recommended methodology
international experiments and management standard harmonized (ISO
9001: 2008 "Quality Management Systems Requirements"), and the rating
of GPC to determine recommended approach effective, irreplaceable tool
as action does.

1. E.O. Akvazba, P.S. Medvedev Motivation of labor of pedagogical
workers as a factor of effective management of educational organization
/I Modern problems of science and education, 2015, (1-1), 1476-1486.

2. L.A. Kaveshnikova, MS Agafonova Motivation of teachers as the basis
of the quality of higher education // Scientific review. Economic
Sciences, 2016, (2), 78-81.

3. E.G. Gutsu, M.D. Haronosa, T.A. Runova Research of motivation of
labor activity of the teacher of university // Bulletin of Minin University,
2018, 6 (3), 12-21.

4. AA. Litvinyuk, L.A. Zhigun, M.V. Field, EV Kamneva Application of
the theory of the motivational complex of labor activity to the analysis of
organizational behavior of teachers of the university // Creative
Economics, 2018, 12 (2), 215-225.

5. L.L. Hampeesa, .A. AxmeroBa, A.A. Afanasyev Motivation of labor as
a function of education management // Modern problems of science and
education, 2016, (3), 358-368.
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Use Lora Wan to retrieve data from computing devices

Imambekova Zh., Student of the Group AUk-21-6
I'. Almaty University of Power Engineering and Telecommunications
(AUPET) named after Daukeev, Almaty, Kazakhstan

Paragraph 3 of Article 486 of the Civil Code of the Republic of
Kazakhstan (Special Part) determines the amount of energy provided by the
energy supplier and the amount of energy received by the subscriber on the
basis of measuring instruments, and in its absence - by calculation.

Thus, in the above norm, the direct purpose of the electricity metering
device is the accounting and registration of electricity received by the
subscriber.

The word LoRa in the name of LoRaWan technology means extended
distance (Long Range Wide Area Network).

1994 The Swedish company Ericsson has decided to connect mobile
phones, computers and other devices via wireless communication. As a
result, in 1998, it initially merged Ericsson, Nokia, Intel, IBM, Toshiba.

In the age of globalization, almost everything around us, both
technology and accessories, is developing and innovating. The topic under
consideration is to ensure that the devices that take into account the
necessary resources for the population are up to date.

Expands the scope of wireless networks by establishing a connection
between computing devices and wireless networks. There are many
expensive and energy-intensive types of wireless networks used today,
including the use of low-cost and low-energy versions.

There are many types of computers today. It is very important for
consumers that they work effectively. No consumer wants to pay for an
energy source they do not use. Therefore, any means of computing must be
efficient and understandable and accessible to the consumer population.
Based on the above, the goal is to innovate computing devices that can be
understood and accessible to the public, so that they can receive
information from computing devices wirelessly and save money.

It is obvious that the use of computing devices will not stop, so
contributing to its development is one of the steps towards development.
The value of the work is, first of all, a seamless network, environmentally
friendly and energy-saving system. Secondly, we are confident that it will
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be convenient and effective for consumers. Third, the installation on
smartphones contributes to innovative development.

BecnposoaHbie AaTiMKK
(rasa, Boabl, Temneparyps!,
3NEeKTPUYECTBA, OXPaHa 1 NPoM.)

Wnossi
(6asosbie craHumm) Cepsepb! Mpunomexnin
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LoRa RF TCP/IP TCP/IP

Figure 1. The principle of operation of the Lora Wan system

Conclusion. There are many types of computers today. Information
about computing devices was searched, and information about the
LoRaWan system was also collected. The efficient operation of computing
devices is very important for users. No user wants to pay for a source of
energy that they do not consume. Therefore, any computing tools should be
efficient and understandable and accessible to users.

1. LPWAN 1 Wikipedia 20109. URL:
https://ru.wikipedia.org/wiki/LPWAN (11.10.2019).

2. Non-cellular LPWAN technology review // iTechinfo 2018 URL:
https://itechinfo.ru/node/90 (15.10.2019).

3. LPWAN I WikiModern 2017 URL:
https://infosphere.top/Buku/LPWAN/ (12.10.2019).

4. LoRa Technology Review // iTechinfo 2018 URL: 2019
https://itechinfo.ru/node/46 (11.10.2019).

5.10 myths about LoRaWAN // iotru 2018 URL:
https://iot.ru/promyshlennost/10-mifov-o-lorawan (12.10.2019).

6. Manager of LoRa-modem developer SX1272 / 3/6/7/8 Semtech (2014)
i quest for technological excellence URL:
http://www.icquest.ru/?id=63&section=4 (11.10.2019).
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Research on cloud service container technologies

L.T. Kussepova, A.B. Ospanova, A. Pashken
L.N.Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan

Container technology is a simple virtualization technology that allows you
to facilitate the implementation, scale, and transport services in cloud
computing. This article examines virtualization, containerization, and
orchestration concepts, furthermore describing the container technology tools.
The research process includes the comparison of virtual machines and
container technologies and the conduction of an evaluation process. The study
looked at the global market share of companies and providers of cloud services
laaS (in the form of infrastructure services) from 2017 to 2020.

Cloud computing is one of the most widespread and evolving technologies
in recent years. Demand for them has increased due to the increase in various
and complex cloud workloads, such as loT devices, machine learning-based
applications, streaming audio and video services, cloud storage, and more.
Cloud computing services models employ virtual, container, and orchestration
technologies to give resources to users. Virtualization technology is the basis of
cloud computing, which allows you to separate applications from the base
infrastructure and share resources (memory, network, CPU) to run different
applications in isolation. Virtualization technology is the basis of cloud
computing that allows separating applications from the base infrastructure and
sharing resources (memory, network, CPU) to run different applications in
isolation. Virtualization allows providing virtual resources in the form of
servers, data warehouses, and files to customers. Containers have become
popular in recent years as an evolving solution for virtualization and are
displacing traditional virtual machines due to their properties such as fast
implementation, convenience, and scalability. Containers allow applications to
encapsulate all the necessary connections, codes, execution environments,
system tools, and libraries; and support a service-oriented architecture.
Orchestration is a tool that helps to simplify the work with containers and
automate the necessary resources. In the recent years, the most popular and
frequently used container orchestration tools include Kubernetes, Amazon
Elastic Container Service, Google Kubernetes Engine, Azure Kubernetes
Service, Azure Red Hat Openshift, OpenVZ, and others. They are compatible
with Docker, Kubernetes, and Cloudify TOSCA (orchestration and topology
specifications for cloud technologies). In addition, the Open Container
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Initiative supports the copying and transport of containers defined in runtime-
spec and image-spec. Kubernetes aims to create clusters. The structure of
container clusters consists of a control and a working node. The worksite is
responsible for the execution of containers with workloads sent by users, and
the manager supports the implementation of containers and cluster
organization on worksites, as well as regularly monitors the status of sites. And
Docker supports a set of Docker CLI plugins to help create, share, and test
containerized applications and micro services.

Amit M Potdar et al. [1] evaluated the performance of the Docker
container and the virtual machine in terms of CPU performance, memory
throughput, load test, and operating speed. As a result, it revealed the fact that
the Docker container works more efficiently than a virtual machine. The
performance of the containers and the virtual machine was assessed using
Sysbench, Phoronix, and Apache.

Olivier Flauzac compared the most common container solutions, such as
LXC, LXD, Singularity, Kata, Docker containers, and gVisor. A static
comparison of each function used for each solution was performed. It is written
that Kata is a solution to block the implementation of the application, and LXD
can be an alternative to Kata containers through network and storage functions.

The work of Khasa Gillani and Jong-Hyouk Lee analyzed the migration
effects of KVM and Docker services. The concluding section states that the
Docker container has shown good performance due to the long migration time
of KVM services.

Many organizations are interested in the use of containers in their
production environments, as containers have become a standard platform for
the implementation of large-scale applications. Therefore, many cloud services
companies have begun to offer container-based cloud services to meet the
growing demand. Container technologies are supported by companies and
providers of PaaS and SaaS services.

An analysis of the global cloud market conducted by Gartner in 2020 shows
that the service infrastructure (laaS) increased by 40.7%, and in 2019 it will
increase by 37.3%. This information is given in the table below.

In conclusion, cloud services are becoming an integral part of people's lives,
so their capabilities and what services it offers are must-know requirements.
Studies have shown that not only virtual machine-type virtualization but also
container-based virtualization is used to support cloud services. As a result, it
indicates that cloud containers have many advantages, such as fast scaling, ease
of use, and the ability to carry out the process of isolation, such as a sandbox.
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Integration of the Unity engine

Mendigaliev A.A.
Astana International University, Nur-Sultan, Kazakhstan

Unity (Unity Technologies). First released in 2005 only as a Mac OS X
engine, Unity is now supported by Windows and Linux, and unity is
becoming increasingly popular on all mobile, console, PC platforms and
even AR/VR platforms. It is distinguished by a powerful community and a
large number of training materials, as well as the presence of a large library
of assets and plugins that can significantly speed up the game development
process. These are big studios and the most popular engine among game
developers. The engine is focused on the idea of "accessibility": it becomes
free for the user (a Unity Pro subscription costs 1,800 per year).

The main part. Unity is a tool for developing cross-platform two- and
three-dimensional games. Applications created with Unity run on
Windows, OS X, Windows Phone, Android, iOS, Linux and many game
consoles. In Unity, scripts can be used to create any element of a game or
interactive content with real-time graphics. Unity supports c# scripts built
according to one of two main approaches: the traditional and widely used
object-oriented approach and the information-oriented approach, which is
now supported in Unity in some cases thanks to high-quality multithreaded
information technologies (DOTYS).
1.You can create scenarios from the character management section.

File Edr
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2. As an object component, we can add a script and write code. This
code is written in C# sharp.

Through these codes, scripts, functions are created related to which way
the character should go, accompany the character's movements with
buttons, and much more.

Thus, thanks to the integration of the unity engine with other programs,
the result of the game is obtained.

Conclusion: Unity is a relatively simple tool for creating games than
other game engines. This is several times faster and more efficient platform
than writing everything from the very beginning, but if you know programs
such as C# or JS, Visual Studio, as well as the engine, it will not be difficult
for you to create a game.

Scientific supervisor — Zhukabaeva T.K., PhD, Associate Professor
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Organization of automation of door opening and access control

Akhmetova A.M. PhD, Associate Professor; Shayakhmetova A.S. PhD,
Associate Professor; Mukhitova A.B., Master's degree Student
Al-Farabi Kazakh National University, Almaty, Kazakhstan

There are various technologies for organizing the opening of doors and
entrance. Among them, one of the technologies that is currently widely
used is implementation via Radio Frequency ldentification. A method of
automatic identification of objects in which data stored using radio signals
called RFID transponders or Radio Frequency Identification tags are read
or written. Any Radio Frequency ldentification system consists of a reader
and a transponder. Most Radio Frequency Identification tags consist of two
parts. The first is an integrated circuit for storing and processing
information, modulation and demodulation of a radio frequency (RF)
signal. The second is an antenna for receiving and transmitting a signal.
There are a number of problems associated with the introduction of Radio
Frequency ldentification tags into everyday life.

Already well-known Radio Frequency Identification applications
(contactless cards in access control and management systems, remote
identification systems and payment systems) are gaining additional
popularity with the development of Internet services.

The problem statement is structured as follows: improving the way
of organizing access control to the door through recognition based on Radio
Frequency ldentification technology.

To achieve the result of the task statement:

- it is necessary to review and analyze similar works;

- it is necessary to build the architecture of the system functioning
mechanism.

Architecture of the system functioning mechanism

The operation of the system is based on a process between four main
blocks. These are four units: an Radio Frequency ldentification scanner, a
microcontroller, a servo drive and a mechanical door (Fig.1). First the
Radio Frequency Identification scans the free Radio Frequency
Identification scanner, then the command goes to the microcontroller. The
microcontroller checks whether the card is registered or not, after which the
command goes to the servo, according to which the servo rotates 90°, thus
the mechanical door lock works.
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Figure 1 — Mechanism of the door locking system

The following is a technological scheme of the method of operation of
the system (Fig.2).

Figure 2 — Technological scheme of the method of operation

Here, the door lock system starts first and the scanning process begins. If
the card is already registered, the command is executed, otherwise the red LED
flashes (if the card is not registered), a beep sounds and the scanning process of
the command starts again, if the card is registered, it is checked whether the
card has access to this door, if there is no permission, the yellow LED (if there
is no permission) flashes and a beep sounds. If there is a permission, the green
LED flashes (the door opens) and after the beep the door opens.

Conclusion. The article considers an approach to the organization of
automation of door opening and access control based on Radio Frequency
Identification technology. More precisely, a review of the available
literature was conducted first. In order to implement the problem statement,
the architecture of the system functioning mechanism is proposed. In the
future, based on this architecture, an automated system will be created that
meets the requirements of modern, modern management information,
automation and intelligence.
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Arithmetic operations at indeterminate intervals, such as
trapezoids

Sagidolla N.O., Undergraduate Student
Al-Farabi Kazakh National University, Almaty, Kazakhstan

Every day we face a process, we do not define it as a general process.
This is because some daily processes are vague, as they cannot be described
by only one subjective opinion (for example, the weather may be pleasant
for one person and quite the opposite for another). Blurring occurs when
many factors influence the description of this process (even for some
audiences, the most beautiful woman in the world may be modest and may
not provoke a generally accepted reaction. This result is influenced by the
following factors: culture, mentality, personal motives of critics, their
subjective thinking, even perception of the world as a whole). All these
verdicts led to the ambiguity of the process and the inaccuracy of the
outcome of this process.

Today, the most impossible process to describe the numbers is to predict
the future (it is impossible to say for sure when the market will collapse or
when the same processes will rise or when the exchange rate of a particular
currency will rise by 100%). However, based on past data on a process, it is
possible to predict the probability. There is a probability theory that
calculates some assumptions for this. But when there are many factors, it is
multiplied as many factors, which soon became known as the “ambiguous
set". The results of the arithmetic operations in these sets may give rise to
the hope that mathematics will be able to interpret ambiguous situations as
human beings and multiply solutions. In time, this would be a major
turning point in the so-called "automated future." The question was in
which cases and in which sets arithmetic operations should be used.

This paper provides a detailed use and analysis of ambiguous intervals
such as trapezoids, as well as a careful analysis of ambiguous sets and their
application in ambiguous logic. The results of the study were obtained by
modeling in the MATLAB development environment. The FIS editor
(Fuzzy Inference System) was used as a means of extracting fuzzy logic.
There is also a difference between traditional and fuzzy arithmetic. The
author emphasizes that real mathematics cannot solve a vague process or a
process with a human factor with all unpredictable properties. The
functions of trapezoidal accessories were used over fuzzy arithmetic over

236



IMA :: 2022 TRACK 6: Automated Systems and
IT Management

obscure sets, and all the properties of trapezoidal accessories and their
features were revealed for a certain category of obscure processes. The
results of comparing their advantages and disadvantages for different
situations have been proven.
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Regulation of the microclimate in the room
based on fuzzy logic

Sagidolla N.O., Undergraduate Student
Al-Farabi Kazakh National University, Almaty, Kazakhstan

In Europe and Central Asia, indoor energy consumption is known to
account for 40% of a country's energy consumption. In some parts of
Europe, more than half of this energy is needed to create an indoor
microclimate. Technological features of power systems allow saving up to
20% of energy consumed in the utilities sector. Thus, 8% of the total
energy consumption in settlements goes to the need to regulate indoor
heating. HVAC equipment is used in Europe. It is used to create a
comfortable and cozy atmosphere in residential buildings with the
following functions:

- energy consumption for the need to create a microclimate in the selected
room;

- regulation of microclimate parameters of premises in buildings;

- design of ventilation and air conditioning systems;

- establishment of operating modes and regulation of heating systems.

In our study, a regulator (called a phase regulator) with an ambiguous
logic with 4 input and 2 output parameters is considered. Input parameters
are the actual values of humidity and air temperature. To get the result will
be performed in the following steps:

- development of the regulator algorithm when managing the air
regulation system in the premises of buildings and structures.

- air regulation Regulation of room air temperature and humidity by
selecting the operating modes of the servo drives of the actuators as part
of the ACS fuzzy regulator.

- Creating a template in MATLAB.

1. R. Alcala, J. Casillas, O. Cordon, A. Gonzalez, F. Herrera A genetic rule
weighting and selection process for fuzzy control of heating, ventilating
and air conditioning systems // Engineering Applications of Artificial
Intelligence. 2005, 18 (2005), 279-296.
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3. J. Jantzen Design Of Fuzzy Controllers // Technical University of
Denmark, Department of Automation, Bldg 1998, 326, DK-2800

4. J. Vernon Fuzzy Logic Systems // www.control-systems-principles-co.uk.

5. R.H. Bishop THE MECHATRONICS HANDBOOK // CRC PRESS,
2002.

6. J. Lei, L. Hongli, W. Cai Model Predictive Control Based on Fuzzy
Linearization Technique For HVAC Systems Temperature Control //
IEEE, 2006.
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Model of finding anomalous data in heat supply systems of urban areas

Utepbergenov I.T.! Doctor of Technical Sciences, Professor;
Seitbekova A.M.! PhD Student
IAlmaty University of Power Engineering and Telecommunications named
after G.Daukeev, Almaty, Kazakhstan

Introduction

In recent years, there has been a decline in the use of traditional land
and energy resources around the world and an increase in their cost. This
factor has a direct impact on the country's energy economy and could lead
to an energy crisis. To overcome this situation, a search is being made for
new non-traditional energy sources that can fully provide energy.

The main way to save heat energy is the introduction of automatic
control systems (ACS) for heating, ventilation, hot water supply in urban
areas. Installation of automatic control systems in individual heating points
will reduce heat consumption in the residential sector by 5-10%, and in
administrative premises by 40%.

The search for anomalies in the temperature sensors of the heating
system is associated with the problems of improving and optimizing the
operation of the heating system in urban areas based on the detection and
analysis of anomalous data in the heating systems. This is because the
detection of anomalous events and the rapid response of the system to these
data will undoubtedly give an effective result for the optimal management
of the city's heat supply system.

Detection of anomalous events has been a hot topic of research in the
field of artificial intelligence in recent years. This technology can be used
in the detection of anomalies in the medical system, detection of bank card
fraud, network attacks, troubleshooting, smart home security and more. The
purpose of detecting anomalies is to identify possible defects or errors as
early as possible, thus avoiding the high costs of simple equipment and
systems that take a long time.

Basic research methods

In existing structures of the heat supply system, temperature sensors are
used to monitor and regulate water temperature and, in some cases, can be
connected to a personal computer via the RS485 interface (Figure 1).
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Figure 1 — Block diagram of data collection from the heating system

The essence of the model presented in Figure 1 is the connection of a
personal computer to the archive server for data collection and the Web
server allows you to create an information database with measurement
values from temperature sensors for a certain period of time or in real time.

In turn, high-level programming languages, including Python, allow to
detect anomalies of information collected from servers through a specially
designed programming language, respectively, timely detection of heat
supply system failures and prevent large losses of heat supply resources.

Expected results of the study. Detection of anomalies, in turn, is the task
of machine learning, and its use in urban heating control systems can be
considered one of the most effective areas.

Supervisor— Utepbergenov I.T., Doctor of Technical Sciences, Professor
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Model of processes for the restoration of the safe state of the system
"Environmental Emergency Facility"'

Shalabaeva M.Kh., PhD Student
Kazakh University of Communications, Almaty, Kazakhstan

The study of railway emergency situations (ES) with dangerous goods (HF)
shows that their development is complex, the end result of which is:
explosions, fires, deaths or injuries, rolling stock (RV) and Emergencies are
caused by the destruction of transport facilities (MES), pollution of the
environment, etc. may have serious consequences. In order to scientifically
substantiate the effective management of the process of restoring the safe
operation of the system "Environment - Emergency Facility - Disposal Units",
it is necessary to identify possible scenarios for their development:

Accumulation of negative factors of emergency situations is slow, but not
to the level of their critical values. This can lead to explosions or fires, etc. does
not lead;

Slow accumulation of negative factors of emergency situations, their
exceeding the critical values and explosion or fire, etc. accident;

Rapid accumulation of negative factors of emergency situations beyond
critical limits. This can lead to fire or explosion, etc. b. leads to.

In order to take measures to isolate the emergency situations and eliminate
their consequences, it is necessary to involve a certain number of emergency
response units and units of other ministries and agencies in different areas.

The main material of the study. In response to the emergency IS, the simple
flow of requirements (hazardous factors of the emergency IS) A enters the n-
channel input of the EMS (where n is the number of liquidation units (n). Time
of service, ie time of liquidation is (Tnp)divided by the Law of rendering.
There is a peculiarity of the application service process: before starting to
service it, it must be ready, which is a "service tool", for example, a fire or

recovery train or emergency units. The time of preparation of the "service tool"
consists of the time of assembly of the unit, emergency or emergency response

and commissioning of means of quuidation.(TC) - time of preparation or
concentration of the service deviceV has a pointer distribution with the
parameter. When the service device is empty, the request is received for

service. When all service devices are not available, the request is queued and
waits for service.

That is, (TL)a random variable consists of two stages of preparation and
maintenance (T, =T, +T, ), which, according to Erlang's 2nd generalized law,
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V and g are divided into parameters. The law of distribution of the probability
density of this Law is expressed by the formula:

t —vt —ut
@1(t)=fv-e“-y-e”‘“ﬂolt:"'”'(e e’ ), (t>0)(@)
0 ILl—V

1 1
wherey = —— =v.e" = =q-e
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The flow of activity in such a GHG is not Poisson, ie the system is not
Markov, and the probability of GHG states can not be found with discrete
states and continuous time according to the methods of Markov processes.

It is known that the disruption of the Poisson distribution of events in any
GCC shifts it from a Markov system to a non-Markov system. As a result, it is
impossible to directly construct and apply Kolmogorov's equations. Therefore,
the most common for the analysis of such GIS are two areas of analytical
methods of analysis of non-Markov systems:

- A direction based on the application of the classical theory of Markov
chains. This approach requires the expansion of the phase space of the possible
states of the system under study to implement it (pseudo-state method);

- The direction associated with the use of complex mathematical apparatus,
but does not artificially increase the number of states of the system (the method
of semi-Markov processes).

Both areas have a lot in common, but they differ in capabilities and
complexity of calculations.

Markov (Erlang) system by introducing additional (false) states into it turns
it into a Markov system. This allows us to consider the non-Markov output
process as another, more complex, but with Markov properties.

Conclusion.

Substantiation and modeling of various schemes of organization of
emergency recovery of structural subdivisions of the functional subsystem of
railway transport, formation of network systems (connections) of such
subdivisions, providing them with the necessary resources, forecasting and
evaluation of the effectiveness of such subdivisions methods and the possibility
of using adapted versions of these methods.

It has been proved that the consequences of the emergency situation can be
significantly reduced by reducing the time of work to eliminate the negative
impact on the environment, as well as reducing the time of concentration of
units and the use of the necessary productive forces and tools. Increasing the
concentration time requires a significant increase in the productivity of such
forces and equipment.
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Features of constructing a Bayesian network with hidden vertices and
an unknown structure within the framework of the application of
sectoral DSS for cybersecurity tasks

M.B. Ydyryshbayeva! Master of Natural Sciences; A. Yerbol? Student
1Al-Farabi Kazakh National University, Almaty, Kazakhstan
2Abai Kazakh National Pedagogical University, Almaty, Kazakhstan

Intellectual decision-making support in the tasks of providing the OB
Design Bureau is a complex complex task. Only the integration of many
databases of models and knowledge bases into a single architecture of such
a sectoral DSS can bring success in analytical work on the recognition of
anomalies, attacks, forecasting their consequences, risk assessment for the
OB. And the use of DSS based on the use of Bayesian networks is only an
element of a complex ensemble of models of modern DSS [1].

Figure 1 shows the basic architecture of such a sectoral DSS used in the
tasks of providing the OB Design Bureau. Fragments with a blue fill show
elements of a similar sectoral DSS, which are based on the use of BS for
data analysis based on the use of BS networks to assess the consequences
of cyber attacks in conditions of poorly structured data on signs and
identified anomalies.

Figure 1 — Schematic diagram of the architecture of the sectoral DSS
used in the tasks of providing the OB Design Bureau
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In such an architecture, it is possible to integrate several DSS, which are
designed for narrowly oriented KB tasks. Such tasks include:

- data analysis based on the use of BS to assess the consequences of
cyber attacks in conditions of poorly structured data on signs and
detected anomalies;

- search for optimal strategies for investing in CB funds;

- search for optimal countermeasures for a specific type of cyber attack
etc.

To solve each of these problems, different methods can be used and
different models can be applied. These may be BS considered in the
framework of this dissertation, or solution methods based on cognitive
models, which were discussed in the previous paragraph of the work, or
game theory, which successfully fits into the concept of finding strategies
for investing in CB funds for OB.

We will assume that the sector nodes can exchange specific information
related to different tasks of the KB. But to the end user, for example, a KB
analyst, the cluster is available as a single resource.

It should be noted that the potentially eliminated disadvantage of
sectoral DSS is the need to involve sufficiently qualified specialists, which
is not always possible in real operating conditions. Also, the weaknesses of
detailed software and hardware solutions include additional financial costs
for the development and implementation of subsystems for the coordination
and management of knowledge output in sectoral DSS.

The main research is aimed at developing methods and models for
forming a knowledge base on Decision Support Systems to assess the
consequences of cyber attacks in the context of poorly structured data on
symptoms and identified deviations.

The approach proposed in this section of the research paper makes it
possible to link knowledge from local VSS to related and subject areas (for
example, cybersecurity, the choice of technical means of protection, the
cost of ISS, risk assessment for IS, etc.).

Supervisor — Akhmetov B.S., Doctor of Technical Sciences, Professor
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Computer design and installation

Kozan A.K., Undergraduate Student
Astana International University, Nur-Sultan, Kazakhstan

A computer network is a set of nodes (computers, terminals, peripherals)
that have the ability to communicate with each other using special
communication equipment and software.

Computer networks are divided into:

- Local Area Networks (LAN (Local-Area Network));

- Global networks ( Gan (Global-Area Network));

- Quarterly network (CAN (Campus-Area Network));

- Urban scale network (MAN (Metropolitan-Area Network));

- Wide extensive network (WAN (Wide-Area Network)).

Local area networks

Local area networks serve to connect workstations, peripherals, terminals
and other devices. A local area network can increase the efficiency of
computers by sharing resources with files, such as printers. As a result, it
allows the company to use the local network to store data, exchange and
computing functions, as well as information on file servers.

Local network body symptoms:

- Restricted graphic boundaries ;

- Many users high sales ability there is an environment availability provided
todo;

- Local services permanent connection ;

- One parallel permanent devices physical connection.

Information one local from the network to the other give method find
should was. Global networks build up This issue to solve helped. Global
networks Local networks to combine service does and local in networks
located computers among communication sets. Global networks significantly
geographical space includes and from each other great at a distance located
devices to connect opportunity gives.

Computers, printers and other devices global to the network added when
with information resources sharing as well To the Internet Entrance
possibility profit will be.

The need for centralized data storage

If multiple users need to access the same data, errors can be minimized by
storing this data in a centralized location that is accessible to users. This applies
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not only to commercial information such as customer information, delivery of
goods, inventory and accounting data, but also to internal information such as
document templates or work records. If the necessary information is stored and
updated in a public place, then errors are rare. Reducing the number of errors
means reducing the time it takes to correct them, improving customer-
employee relationships, and increasing productivity. Sharing files ensures that
one version of the file works and that all users work with the new data.
Networks allow you to archive data for backup, and it's easier than personal
computers.

The need for automation

Automation is very important for local networks, as the time to perform
certain tasks is reduced. This line inside to automate to attribute can be:

- You can automate the execution of some tasks, distributing files over
the network. This information exchange accelerates and documents loss
opportunity reduces.

- b software applications common use. Customer on the computer
program on the server installed program launch connected when he customer
computer in memory loaded. With the program work do with the client on the
server not a computer in memory saved with a copy work works. This one to
the program one at the time access to multiple clients to deliver opportunity
gives.

- nsharing peripherals. First, such equipment all users access available
can, secondly, use it simplified. For example, connected to a computer with a
printer in the queue stay instead, the task print to issue miss and then after
ready work to receive will be. Sharing external devices helps users save time.

Also designed network flexibility provided to do for applied automation
very important point - one class online work stations address. He for hosts
network addresses dynamic in the form of to appoint opportunity DHCP
servers that provide applied. This servers in the classroom work create places
quickly or to reduce opportunity gives.

Need in communications. Mostly employees and staff and customers
between it depends improvement through work performance increase will be.
if it depends acceleration or simplification performance If it increases, ignore it
will not happen. Enterprise grown every day workers important events about
informed to do process and meetings organization complicated falls. Ago
group planning enterprise to the head many difficulties led to. Network
electronic post office or group planning through of the enterprise work to
coordinate helps.
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Models and methods of analysis of design solutions

Ontalapuly S., Undergraduate Student
Astana International University, Nur-Sultan, Kazakhstan

Objective: to conduct risk analysis in project management to identify
risks and uncertainties that may affect the project and its components.

Tasks: in the early stages of the project; usually after the initial
feasibility study process. The main reason for the analysis of project risks at
this stage is to prevent them from becoming important in the subsequent
period.

Relevance: in this article, we will look at how to conduct risk analysis in
project management. We take into account the risks that may affect the
project and its components; this may have a financial impact on the project
and may lead to delays in the completion of the project. We will also look
at what risks can be effectively managed.

Research methods: within the framework of a project, risk is one or
more potentially negative events that a person or organization tries to avoid
in any case in order to achieve its goals. Therefore, it is very important to
identify these potential negative events, as well as their impact on the
project.

Basic Rules of work: in project management, risk is characterized as a
combination of the following elements:

Risk = potential negative event + impact + probability of occurrence

The probability of risk ranges from 0% to 100%. It is important to note
that the probability of risks is not constant and can change at any time
during the project lifecycle.

Factors that affect the probability of occurrence include:

- formation of experience and skills of the project team

- difficulty of the task

- previously, the presence of such tasks

- type of change control procedure

- external variables

The risks that are analyzed, recorded, and controlled to change the
probability are called "Active" risks; not "inactive™ risks.

A situation that can be remembered as a risk is an event that has an
uncertain outcome. In most cases, the degree or degree of impact of this
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threat on the project varies from one project to another. This is where risk
analysis comes into play.

What is risk analysis in project management?

Risk analysis in project management is an important aspect of feasibility
study, in which various risks and uncertainties are identified in order to
evaluate them, differentiate them in terms of priority and identify the areas
in which they arise.

Risk analysis is a series of measures to quantify the impact of
uncertainty on a project. These actions include risk identification,
probability assessment, and impact assessment. Risk analysis creates the
basis for starting the risk management process throughout the project life
cycle.

There are three types of risk analysis in project management, as shown
below:

1.Qualitative Risk Analysis. This is a subjective analysis carried out by
the project team, during which risks are identified and evaluated based on
the probability of their occurrence. The risk analysis table lists risks in
terms of their probability of occurrence, impact, and control strategies.

2.Quantitative Risk Analysis. This is an objective analysis in which
risks are classified according to the probability of their occurrence, using
the standard deviation to determine its level. This method is useful for
determining the impact of risk events on project goals and determining
possible areas of activity and methods for monitoring and minimizing risks.

3. Assessment of technical risks. This is a dynamic analysis that requires
the project manager to use various tools and methods to identify,
differentiate, and assess risks. For example, the Delphi method requires the
project manager to present risks to a group of experts in a particular field
and evaluate or differentiate each risk in terms of their probability.

Background information on project risk management methods

The project management institute offers Project Management in nine
areas of Knowledge: Integration, volume, time, cost, and quality, human
resources, communications, procurement, and risk management. The goal
is to increase the probability and impact of positive events and reduce the
probability and impact of negative events. Risk management consists of
taking into account project uncertainty using a structured, four-step general
approach:

1. Risk identification describes the identified risks, i.e. possible events
the project may have a negative or positive impact.
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2. Risk Analysis in terms of analyzing the causes and consequences of
identified risks to assess them, mainly through probability and impact
assessment.

3. Risk management or response planning makes decisions about tasks,
budgets, and responsibilities. Prevention, mitigation, or transmission of the
most important threats. In some cases, you can also cancel the project or
suggest a new script.

4. Control and control of risks related to the subsequent actions of the
relevant responsible persons, determined at previous stages. This control
includes planned risks and actions related to implementation, including the
actual impact of these actions on risk criticism.
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Assessment of the level of security of organizations

Alimzhanova Zh.M., PhD; llesova B.E., Doctoral Student
Al-Farabi Kazakh National University, Almaty, Kazakhstan

Information security (IS) is the protection of information and auxiliary
resources from accidental or deliberate threats of a different nature. An
important issue arises in building complex information security systems, since
various organizations require a certain degree of security, taking into account
the level of importance of information and the environment in which the
organization operates. These requirements make it difficult to determine the
exact protection mechanisms needed. Ideally, to achieve the highest level of
security, the measures taken should adequately assess the significance of
information in the organization.

Along with technological development, sources of information security
threats began to appear and expand. Classification models appeared that
identified and grouped the types of threats. Information security threats create
channels between the threat source and the carrier, causing a violation of the
integrity of systems. The main elements of information security threats include
a threat source — an object that creates threats; an environment in which data
and programs affect the confidentiality, integrity and availability of
information; a carrier — a material object in which information is reflected in
the form of signals, processes and physical quantities. The threat itself is
understood as the commission of a certain act against information resources in
order to cause damage to the owner or owner of the information.

In the classification model, the main sources of threats are anthropogenic,
man-made and natural threats. Anthropogenic threats include entities that have
authorized or unauthorized access to information resources. Among
anthropogenic sources, there are such sources that use vulnerabilities and errors
made during the construction of an information system, various malfunctions,
failures and failures in the system. These threats are often made out of
carelessness, curiosity and negligence. However, there are cases when
attackers deliberately try to disorganize the activities of an organization and
enterprise due to unauthorized access. Technogenic threats include such threats
that are determined by human activity and the entire civilization as a whole.
Man-made disasters are less predictable, often depend on the state of
technology and require a lot of attention. At the same time, the main sources of
potential threats are both engineering structures, means of communication,
vehicles, and low-quality equipment, software and various auxiliary means.
Natural threats include force majeure factors that cannot be prevented by
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existing human capabilities. These sources are almost impossible to predict,
which makes it difficult to apply proper protection measures against them.
Natural hazards mainly include natural disasters, such as earthquakes, floods,
fires, hurricanes and others.

Measures to protect organizations. Many organizations seek to protect
their infrastructure in various ways, both by using physical access restrictions,
and by using hardware and software to restrict local or remote access of
unauthorized users to the resources and data of organizations. Since the
number of different types of organizations in the field of activity is quite huge,
in this paper we will focus on several particularly important types of
organizations, such as financial, educational, medical and hazardous
production enterprises.

In financial organizations, great emphasis is placed on protection from
external network threats, with the help of which attackers can gain access to
various confidential information inside the organization. Most applications of a
financial institution have access to the network, and therefore they become
particularly vulnerable. The types of attacks on web applications range from
redirects to SQL injections. To prevent this type of threat, an effective solution
is to use a firewall both on desktop computers and on switches and routers.
Additional effective security measures are the use of antivirus software,
checking databases for integrity and fault tolerance, avoiding dangerous
websites and clearing the history of their visits.

Analyzing the above-mentioned enterprises, it can be noted that financial
organizations pay very much attention to the versatile protection of their
infrastructure, installing firewalls, both on network equipment and in the OS.
At the same time, frequent system updates and installation of antivirus
software are mandatory measures to protect information. Training of personnel
to protect access to confidential information in the workplace is also often
reflected. In the educational environment, the protection of information
resources varies quite significantly. In many educational institutions, much
attention is paid to installing firewalls, antivirus software and OS updates,
however, many users, especially students, often leave access to their accounts
open, which gives attackers more opportunities to access the network. In
medical organizations, even less attention is often paid to the safety and
maintenance of the current state of the IT infrastructure. Hardware and
software are often outdated, giving attackers freer access to resources and
confidential data. At hazardous production enterprises, more attention is paid to
automatization of production than to the protection of computer equipment,
which creates large vulnerabilities in the network, as well as opens up physical
access to intruders and unscrupulous workers.
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Optical development trends access
Aitkan A.M., Student gr. RET-18-1; Mirzakulova Sh.A., PhD

With the rapid development of global communications, the role of the
subscriber access network is becoming increasingly important. As for the
global network of the Republic of Kazakhstan, it is fiber-optic and this
National Information Super Highway (NISM) is high-speed, the exchange
in which is carried out at a transmission rate of 10 Gbps. The dominance of
optical technology is associated with the emergence of new applications
such as the Internet of things, big data, cloud computing, virtual reality,
artificial intelligence, as well as the growing need for high-bandwidth
information transmission, all of which put forward higher requirements for
subscriber access network technologies. . In addition, optical transport
backbones in cities gravitate towards OTN technology (Optical Transport
Network, optical transport network) is a new generation of industry
standard protocol for multiplexing services in an optical path. Due to the
advanced OTN multiplexing capabilities, various types of traffic (Ethernet,
storage traffic, digital video, SONET/SDH) can be transmitted in one
Optical Transport Unit (OTU) frame[one]:

- OTU-1 with a speed of 2.7 Ghps;

-0TU-2-10.7Gb/s;

-0OTU-3-43Gb/s;

-0TU-4 - 112 Gbps.

As an evolutionary product of DWDM technology (Dense Wavelength
Division Multiplexing), the OTN network offers various ways to package
customer signals and transparent transmission. OTN equipment is gradually
replacing DWDM equipment with its unique advantages.

Since January 2010, Kazakhtelecom JSC has been implementing a
large-scale state-level project in the city of Almaty to modernize existing
telecommunications networks as part of the execution of the Decree of the
President of the Republic of Kazakhstan "On the State Program for
Accelerated Industrial and Innovative Development of the Republic of
Kazakhstan for 2010-2014"[2].

Based on the above, it can be seen that bringing the end user to the
optical backbone based on an optical carrier is relevant. Therefore, in my
thesis, | consider this problem.
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Figure 1 shows the designed circuitorganization of optical subscriber
access to one of the residential complexes in Almaty. In this case, GPON
(Gigabit Passive Optical Network) technology will be applied. The choice
of the cable laying route was made taking into account the norms and
requirements for the construction of linear structures of cable transmission
lines, public networks and is the most optimal.

12 mukpopaiion, 1. Wlansmisa, 192 . A
ymuua Catnaesa, 90/20

Figure 1 — Diagram of the organization of optical subscriber access

1. Optical transport network
https://www.atsolut.kz/resheniya/telekom/opticheskaya-transportnaya-
set-optical-transport-network-otn/

2. The coverage areas of the GPON network have been expanded: md.
Ainabulak, Kulager and Dorozhnik.
https://telecom.kz/ru/news/view/13084
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Organization of high-speed Internet access in the Ili district based on
the LTE standard

Zhandauletov S.S., Student; Mirzakulova Sh.A., PhD, Associate Professor
Turan University, Almaty, Kazakhstan

Recently, high-speed data transfer services are becoming more and more
popular both among corporate clients and individuals.

In the district Ili, the main way to access the Internet is based on xDSL
technology, and the villagers, who do not have connections to the telephone
network, have no alternative but wired access.

In the district center of Ili, a developed telecommunications network
infrastructure has been built, but despite this, there are unsatisfied user
applications for modern telecommunications services for the provision of
high-speed data transmission services, and the xDSL technology used is
possible where the network infrastructure is developed. Where the
infrastructure of the city network is not developed, it is possible on the
basis of wireless broadband access [1].

Developers and equipment manufacturers responded to the increase in
demand for high-speed Internet access and data transmission services by
offering new technologies and equipment to the market. The high growth
dynamics of the broadband wireless Internet access market is due to the
high demand for high-speed access to the international network in the
conditions of either fixed-line network congestion or the economic
feasibility of using wireless access.

The development of access technologies is ongoing, both wireless and
wired. Now an alternative for WiMAX providers are operators of LTE
networks. But the development of multimedia services, accompanied by
the growing popularity of mobile Internet access, thanks to smartphones, is
now on the side of mobile network operators. And for them, the natural
way at the present stage is to make the transition to LTE networks through
modernization in 3G networks.  And there is progress in the
implementation of LTE.

According to ABI Research, in South Korea, in the USA and in Japan,
the number of subscribers in LTE networks has already exceeded the
number of WiMAX users.

The development of LTE technology comes in two different forms -
FDD and TDD. TDD LTE networks, as well as subscribers, are now fewer.
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And although the implementation of TD-LTE access is slower, but
according to ABI Research in mid-2014, user parity is predicted to be
achieved in WiMAX and TD-LTE networks.

While standardization of WiMAX2 exists, a successful demonstration of
operability and high speeds was achieved as early as 2010. In 2012, the
number of wireless broadband access (BWA) users reached over 3 million.

Technical solution for the project: to meet the demand for the provision
of broadband wireless access services, the organization of an access
network is proposed [2].

To organize points of presence of a wireless access network, it is
necessary to purchase and install one base station, an eNodeB (evolved
NodeB) node and an AGW (Access Gateway) access gateway, and SGW
(Serving (Serving Gateway) is a serving gateway of the LTE network and
MME (Mobility Management Entity) already installed in the city of
Almaty.

In a network with SAE architecture, only two types of nodes can be
used - base stations (evolved NodeB, eNodeB) and access gateways
(Access Gateway, AGW)

The base station sends traffic to the switch, which is located in the CA
in the room to house the base station equipment. From the switch, network
traffic is directed to the router, which is located at the facilities of Almaty.
The connection between them is carried out using the backbone optical line
NISM.

1. 10. adpun Hupopmayuonnvie mexnonoeuu. Yacmo 2 |
UznarenbctBo: bunom. Jlaboparopus 3nanuii; 320 crp., 2002 r.

2. W. C. Inc., Can wimax address your application? WiMAX Forum //
Tech. Rep., 24 October 2005.
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Analysis of a one-dimensional time series for a trend

Ibraeva Zh.B., Mirzakulova Sh.A.
International University of Information Technology, Almaty,
Kazakhstan
Turan University, Almaty, Kazakhstan

To identify the properties of non-stationarity of a series in a data set,
you can use the autocorrelation function, non-parametric methods, as well
as unit root tests. The Econometrics Toolbox™ tool in the Matlab
numerical simulation environment provides functions for analyzing and
modeling time series data. It offers a wide range of visualizations and
diagnostics for model selection, including tests for autocorrelation and
heteroscedasticity, unit roots and stationarity, cointegration, causality, and
structural change. With this application, you can also evaluate, simulate and
predict systems in various areas of life using various simulation
environments, which can be used either interactively or programmatically
using the functions provided in the toolbox.

The series under study in this paper shows the totality of packets
transmitted over the backbone network for each second. The number of
points - 18000 received in 5 hours. The graph of the measured data is
shown in Figure 1, the number of packets is displayed vertically, the time
(in seconds) is displayed horizontally. Analyzing the graph, it is visually
observed that the series has an uneven distribution.
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Figure 1 — Time series
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There are over a thousand statistical tests or criteria used to determine
stationarity. This article analyzes the measured one-dimensional series for the
presence of a trend using the KPSS test (Kwiatkowski-Phillips-Schmidt-
Sheen).

KPSS-test determines whether the time series is stationary relative to the
mean or linear (deterministic) trend, or non-stationary due to a unit root [1].
The KPSS criterion as zero HO tests the hypothesis that the series belongs to
the trend-stationary TS-series and the alternative hypothesis H1 that the time
series belongs to the non-stationary DS (Difference Stationary) series [2].

The verification is carried out within the framework of the model: Series =
Deterministic trend + stochastic trend + stationary error. The value h = 1
indicates a deviation from the stationary trend in favor of the unit root
alternative. In the case of the value h = 0, it indicates the inability to reject the
trend-stationary zero [2].

If the calculated value of the statistic is less than the critical value of 0.146,
then the null hypothesis is accepted. It can be concluded that the series is non-
stationary, which was obtained from the test results.

The presented test was implemented in the MATLAB environment (Fig. 2).

[ e - a

KPSS Test for Stationarity(X)
Null Hypothesis: X is trend stationary

Resulls

1460

Figure 2 — KPSS test results

According to the test results, the null hypothesis is rejected,
pvalue=0.01<0.146, which confirms the non-stationarity of the time
series and the presence of a trend.

1. KPSS test for stationarity - MATLAB [Electronic resource]. - Access
mode: https://www.mathworks.com/help/econ/kpsstest.html

2. Kwiatkowski, D., P. C. B. Phillips, P. Schmidt, and Y. Shin. “Testing the
Null Hypothesis of Stationarity against the Alternative of a Unit Root.”
Journal of Econometrics. Vol. 54, 1992, pp. 159-178.
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Network traffic analysis using Leybourne-mccabe test

Ibraeva Zh.B, Mirzakulova Sh.A.
International University of Information Technologies, Almaty, Kazakhstan
Turan University, Almaty, Kazakhstan

A common model for analyzing the processes of a multiservice network
is a model based on time series. The main purpose of time series analysis is
the following:

- identification of internal patterns in the behavior of the series

- forecasting.

A time series is called non-stationary if the characteristics of the series:
mean value, variance, ACF (autocorrelation function) depend on time.

Non-stationary series are divided into the following classes:

- stationary with respect to a deterministic trend TS (trend stationary)
series

- series with a stochastic trend and that reduced to a stationary series by
taking the first difference (DS).

In this work, we analyzed the measured one-dimensional series (X1)

using the Leybourne-McCabe test. The series under study shows the set of
packets transmitted over the backbone network. Number of values - 18000
received in 5 hours.
h = Imctest(y) assesses the null hypothesis that a univariate time series y is
a trend stationary AR (autoregressive) process, against the alternative that it
is a nonstationary ARIMA(p,1,1) process. The presented test was
implemented in the MATLAB environment (Figure 1).

Leybourne-McCabe Test(X1)
Null Hypothesis: X1 is a trend stationary AR(p) Process

Results

Select Null Rejected  P-Value Test Statistic  Critical Value |Lags Include Trend | Test Significance Level

1 true 0.0100 13.5208 0.1460 0 true var1 0.0500

Figure 1 — Results of Leybourne-McCabe test

Next, consider input and output arguments of Figure 1:
X1- vector of time-series data.
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Significance levels: Scalar or vector of nominal significance levels for the
tests. Values should be set between 0.01 and 0.1. Default: 0.05. In this
article it equal = 0.0500

Lags: Scalar or vector of nonnegative integers indicating the number p of
lagged values of y to include in the structural model. Default: 0

Trend: Scalar or vector of Boolean values indicating whether or not to
include the deterministic trend term d*t in the structural model. In this
article we chose trend is true.

Determine the value of the trend according to the characteristics of the
growth of the time series. It is necessary to choose a trend taking into
account a specific testing strategy. If X1 is rising, the trend should be set to
true to provide a reasonable comparison between a stationary zero trend
and a drifting unit root process. If X1 does not rising, set the trend to false.
Test: Character vector, such as 'varl', indicating which estimate of the
variance o to use in computing the test statistic.

Null rejected (h): Vector of Boolean decisions for the tests, with length
equal to the number of tests. Values of h equal to 1 indicate rejection of the
AR(p) null in favor of the ARIMA(p,1,1) alternative. Values of h equal to 0
indicate a failure to reject the AR(p) null.

As a result of Leubourne-McCabe test: Null rejected is true, so X1 is
ARIMA(p,1,1) process.
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Advantages of using cloud technologies to implement 10T solutions

Kenzhebayeva Zh.T., Yesilbek A.Zh. Bachelor
Turan University, Almaty, Kazakhstan

The relevance of research in the field of cloud technologies, which
makes it possible to implement the concept of the Internet of things, is
explained by the rapid development of information technologies and the
growing needs of humanity in terms of optimizing the surrounding
processes and proper organization of their interaction.

Comparison of Internet of things and cloud computing:

The cloud is a centralized system that helps you transfer and deliver data
and files to data centers over the Internet. It is easy to access various data
and programs from a centralized cloud system.

Internet of Things refers to devices connected to the Internet. In IoT,
data is stored in real time, as well as historical data. loT can analyze
devices and instruct them to make effective decisions, as well as track how
certain actions work.

Research in the field of cloud computing is currently developing
rapidly. Industry experts believe that this trend will continue to grow and
develop in the next few years.

Cloud computing is internet computing. Cloud computing is a
technology created from software and hardware that allows users to access
shared configurable computing resources from anywhere in the network on
demand. Cloud computing technology is based on external and internal
components. The external part provides interaction between the user and
the system and consists of client hardware and applications that provide
access to the cloud environment. The internal part is the cloud
infrastructure itself, which includes various services, servers, computers,
and data warehouses.

For cloud computing, the following distinctive features are
distinguished:

Self-service on demand: each user is given the opportunity to self-
identify and reconfigure their cloud solution on demand.

Universal network access: provides long-distance computing
capabilities over the network using standard mechanisms. This feature
encourages the widespread use of Client Platforms.
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Resource aggregation: the configurable computing resources provided
by the cloud platform are combined into a single location to share the
allocated resources with a large number of users.

Instant resource flexibility: the user determines the necessary actions for
cloud services if necessary: use advanced cloud services, reduce their use,
and opt-out of them.

Service measurement: determining the calculation and statistics of the
resources used by cloud services.

Internet of Things concept. In 2005, the International
Telecommunication Union (ITU) declared the era of widespread networks,
the main feature of which is the interconnection of networks. The basic
concept of the Internet of things is that it is an environment in which things
are subject to control, and through device training, data about things can be
processed to perform the necessary task. The practical implementation of
IoT is best demonstrated in Twine, a compact and low — power hardware
that works in parallel with real-time network software to make the concept
a reality. However, different people and organizations have different
concepts about the Internet of things.

IoT VR architecture. The current internet architecture with TCP/IP
protocols cannot handle a large network like 10T. Therefore, there is a need
for a new open architecture that can report security, quality, and class of
Service (QoS) provided, along with support for existing network
applications using open protocols. Without proper security guarantees, it is
impossible to implement the Internet of things. Therefore, data protection
and privacy are important issues for 10T. A number of multi-level security
architectures have been proposed for the further development of IoT.

Thanks to the introduction of scalable cloud solutions, the use of a large
number of sensors and distributed microprocessor systems, breakthrough
solutions can be developed in the future in transport, agriculture, industrial
production, healthcare, social sphere, everyday life and other areas. Today,
most companies are eager to use the ideas and technologies of the Internet
of things to analyze their activities and search for new opportunities for
products and services.

Finally, cloud computing in collaboration with the Internet of things
makes fundamental changes to human life, especially information
management. Cloud technology is the only technology that can analyze,
store, and access the Internet of things, depending on the deployment
model. Depending on the nature of the information on request, cloud
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computing with an internet connection is available on any device at any
time. As the adoption of hybrid cloud grows, more and more companies are
realizing its advantages and the need to implement it. Cloud computing will
continue to open up new opportunities for 10T for a long time to come. The
three main components of the cloud mentioned earlier will revolutionize
the Internet of things: computing power, reliability, connectivity.

Supervisor — Stamgazieva Zh.K., PhD
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Formalization of professional knowledge of enterprise engineering on
the basis of the
Zachman model

Kubekov B.S., Candidate of Technical Sciences, Associate Professor;
Bakbergen A., Shotaev A., Undergraduate Students
Turan University, Almaty, Kazakhstan

A significant contribution to the development of the concept of
enterprise architecture was made by J. Zachman (John A. Zachman). The
Zachman model has become the basis for enterprise engineering and
methods for describing the information infrastructure of complex
production systems of any type [1]. The main idea behind the Zachman
model is to ensure that each individual aspect of the system can be
described sequentially, in coordination with all the others. Enterprise
engineering is the discipline applied to perform any work to create, change
or reorganize an enterprise. An important aspect of this discipline is the
formalization of professional knowledge. For this purpose, a cognitive-
frame model is proposed, based on the ontology of concepts, and as a tool
for the analysis and specification of business processes - the Zachman
model, which provides a common vocabulary and a set of descriptive
representations, in the form of a structure from the conceptual, logical and
physical levels of analysis and business process specifications.

The proposed cognitive-frame model, consisting of similar levels, but
already concepts and relations between them, can serve as a generalization
of such a representation. Thus, the conceptual level of the cognitive-frame
model corresponds to the concepts of the level of interests of the top
management of the enterprise, the logical level - to the concepts of the
interests of business managers and process owners, and, finally, the
physical level - to the concepts that consistently detail and specify
individual aspects of the system description in terms of hardware platforms,
system software and middleware [2].

Such a conceptual representation allows, firstly, to have, a common
conceptual platform for describing the existing environment, plans and
goals of enterprise management; secondly, to clearly define the semantic
context of concepts, in accordance with the terms of information systems,
data types, rules for their transformation and processing to perform
business functions; thirdly, to bind data and operations on them to the
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selected implementation technologies, as well as to the detailed
implementation of the system, including specific equipment models and
network topology; fourthly, to provide support for contextual relationships
that are important for maintaining the integrity of the system, since the
conceptual and logical levels of the cognitive-frame model are an
ontological pattern, that is a convenient means for sequentially describing
each individual aspect of the system, in coordination with all the others.
Moreover, the ontological pattern can be considered, as a "built-in
mechanism" for the propagation of changes between individual projects.

For any sufficiently complex system, the total number of connections,
conditions, and rules usually exceeds the possibilities for simultaneous
consideration, so the main idea of the cognitive-frame model is to ensure
that each individual aspect of the system can be consistently described and
designed, in coordination with all the others.

For these purposes, it is proposed to use the following smart-contract:

{P} < what, how, where, who, when and why > {Q},

where P — are preconditions that define constraints for considering the
system from different perspectives, Q — postconditions that guarantee the
success of the system, subject to fulfillment, firstly, preconditions and,
secondly, the correctness of the data used — what, processes and functions
— how, places, where these processes are performed - where, organizations
and personalities — who, control events — when and why.

1. https://intuit.ru/studies/courses/995/152/lecture/4236?page=2

2. B.S. Kubekov Organization and representation of planned learning
knowledge based on ontology. Monograph. -Almaty: IP "LP-Zhasulan",
2019-336 p.
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GPON technology in telecommunication networks

Orazymbetova A.K., Associate Professor; Abutakir A.B., Undergraduate
gr. MN-RET-21-1
Academy of Logistics and Transport, Almaty, Kazakhstan

The basic scheme of the telecommunications network is shown in
Figure 1. Each telecommunications network has three main technological
elements: core, services and accessibility, as well as user area.

aCTh
Cepaie Anpo Jloeyn  momksosatend

Figure 1 — Telecommunication network

An example of a base network with aggregation is shown in Figure 1.
The core and the connecting part are called transport networks.

Telecommunication networks are evolving to meet the ever-increasing
needs of users. Currently, there are two different trends in the development
of telecommunications networks in the world:

* Switching from TDM to packet network

* Introduction of optical fiber as a physical carrier.

GPON (passive optical network with gigabit bandwidth) is an ITU-T
standardized technology with the recommendations of G. 984.1, 2, 3, 4 and
5. GPON voice, TDM (time division multiplex), Ethernet, ATM
(asynchronous transfer mode), wireless expansion, etc. can support many
services such as GPON is a technology suitable for triple-play.

One of the most popular GPON network architectures is the FTTH
(Fiber to the Home) network architecture. This type of architecture has the
following categories: symmetrical and asymmetric broadband services,
POTS (conventional old telephone service) and ISDN (integrated service
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digital network), as well as narrowband services as a telephone network.
GPON can also support seven different speeds.

Use of GPON technology

The term "triple play service™ means three services:

* voice,

* internet

* video

After a quick review of the various literature, it became clear that there
are different types of triple play services. However, all of them can be
grouped into two main groups depending on the type of triple-play service
offered: standard, HDTV (high definition TV) and HDTV. Currently, users
who do not need HDTV can be satisfied with a speed of 10 Mbit / s, and
users who want to get HDTV can exceed 15 Mbit / s (usually it is 20 Mbit /
S).

The advantage of GPON and its tree-like structure (B + class, 64 users,
2.5 Gbhps) is that if all users in the tree use all the bandwidth, each user can
be given 37 Mbps. Using all available bandwidth is not an option, so the
required bandwidth is doubled when planning, ie each user in the PON
topology can get more than 70 Mbit / s. Thanks to this feature, it can be
concluded that GPON has a good throughput for triple play.

GEM is a GPON encapsulation method and is a unique transport
mechanism that allows you to differentiate these services. This mechanism
is similar to an ATM, ie it adds a 5 byte header, and the maximum load can
vary up to 4095 bytes (12 bits). This mechanism provides very efficient
Ethernet transmission over the GPON network, as well as the transfer of
other services such as TDM.

Due to a certain mechanism, GEM OLT can be associated with different
traffic flows. In other words, GEM is an important virtual port ID for a
GPON service. Thus, traffic from each physical port can be queued up to
eight separately after classifying the traffic flow. GEM is responsible for
increasing the bandwidth and flexibility of GPON.

Telephone services

GPON is a solution that not only provides new opportunities for telecom
operators to provide modern services, but also improves existing services.
One of the most common telecommunications services is telephone
communication. GPON supports three different ways to provide telephone
service:
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* SIP

« H.248

However, more and more optical cables are now appearing in external
cable networks, which reduces the advantage of DSL over GPON in the
field. Another prospect is technology, and in this respect, similar to FTTH,
copper-VDSL2, which can meet the needs of many home users today.
However, GPON's main competitors are other FTTH technologies.
Comparing GPON with GEPON, it is clear that GPON has an advantage, as
it can serve 64 users with a maximum bandwidth of 2 GB / s, while
GEPON can only serve 32 users with a maximum flow of 1 GB / s. before
other access technologies. Thanks to the GEM mechanism, GPON
efficiency is 30% higher than ATMs, the useful traffic level for GPON is
about 93%, and for ATMs it is 73%. As GEM is the main mechanism of
GPON, it gives GPON an advantage over other technologies in terms of
QoS and the ability to differentiate the services provided to each user.
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Analysis of the ant colony algorithm with the possibility of application
in telecommunications

Shadymurat D.R., Student gr. RET-18-1, Mirzakulova Sh.A., PhD

Purpose: Modeling the ant colony algorithm in the Ant Colony
Optimization environment and studying the routing fragment in the form of
a graph.

Tasks:

-Analysis of types of routing

-Analysis of the work of the ant colony algorithm

-Selecting a program for the study of the ant colony algorithm

- Dijkstra's algorithm for finding the shortest path

One of the challenges of routing communications networks (especially
in very large networks such as the Internet) is adaptability. Not only can
traffic be unpredictably high, the structure of the network can change as old
nodes are removed and new nodes are added. Perhaps this makes it almost
impossible to find a combination of constant parameters for optimal
network routing. The system works, but does not take into account the
influx of traffic and load balancing. Packet-switched networks dynamically
route packets to their destination, and are selected using a link state
algorithm. The link state algorithm works by providing each node in the
network with a network connectivity graph. Values are stored for the
connected nodes in the graph, which represent the shortest path to other
nodes. One such channel state algorithm,

Studies have shown that ants release certain chemicals along their path,
called pheromones, which attract other ants to follow the same path.
Initially, the ants roam erratically, but some ants will accidentally stumble
upon a food source and return to the nest. Shorter trails will naturally be
walked more frequently and therefore have a higher concentration of
pheromones, which in turn makes it more likely that other ants will follow
the trail. Over time, most ants will congregate on the shortest path, leaving
behind even more pheromones. Having chosen a suitable program, | drew a
graph along which the ants moved (Fig. 1). Based on this figure, it is clear
that it is easier for ants to find food by moving in a colony.
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Figure 1 — Choosing the shortest path

Further, adjusting and increasing their number, | calculated the time
during which they were able to find the shortest path from home to food,
and drew a graph shown in Figure 2. After examining and looking at all the
results of the work, one can understand that the greater the number of ants,
the faster they find the shortest path from the food source to their nest.
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Figure 2 — Dependence of the time of finding food on the number of ants

1. Ant colony optimization and network algorithms
https://habr.com/ru/company/piter/blog/268513/

2. Routing problems in a network with a rapidly changing topology
https://cyberleninka.ru/article/n/problemy-marshrutizatsii-v-seti-s-
bystro-menyayuscheysya-topologiey/viewer
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Application of chaos for messaging

Yussupova G., Abdykadyrov A., Marxuly S., Amangeldiev Z.,
Akhmetzhanov I.
Turan University, Almaty, Kazakhstan

To illustrate chaotic phenomena in differential equations, the most
famous is the Lorentz system. It is his strange attractor that is by far the
most popular. The Lorentz system of equations consists of three ordinary
differential equations.

Introduction. Let's take a closer look at some schemes for applying
chaos to message passing.

Avrticles are among the most frequently cited publications on message
transmission using chaotic signals. In these articles, the transmitter is built
as a Lorentz system, the equations of which, after scaling, are reduced to
the form:
du

i o(v-u),

Vo ru—v—uw, (1)

dt
d—w =uv—bw.
dt

where: (variables and, v, w correspond to voltages at the outputs of
operational amplifiers).
The receiver equations are taken in the form

du

—= =0o(V, - U),

pralakd el

av, =Tru-v, —uw,, )
dt

aw, = uv, —bw,.

dt

During the study of the topic under study, an information system was
developed that simulates the transmission of messages based on the
numerical method of solving Runge-Kutta of the 4th order.
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Based on the results obtained, phase portraits of the trajectories are
constructed, allowing further research. For a more complete and visual
study, the obtained trajectories are presented in 3D format with the
possibility of scaling up to the required size and studying them from any
angle. Also, for the convenience of perception, the trajectories are
presented in one working window in the phase spaces YX, ZX, ZY.

Figure 1 is directly the dynamics of the Lorentz system. The input data
are the coefficients r, ¢ and b, which are the main parameters of further
control. For the first time, when the model was discovered by Lorenz, they
had a well-defined hydrodynamic meaning: r is the Rayleigh number, ¢ is
the Prandtl number, and b characterizes the dimensions of the system.
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Figure 1 — Phase portraits of the system dynamics
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The resulting phase trajectories are not periodic and do not depict a
transient process, since the winding process continues for a long time, not
approaching any periodic orbit, and not approaching any stationary state.
The topology of the figure does not depend on the choice of initial
conditions or the method of integration. As can be seen from Figure 1, the
movement does not show signs of order or periodicity; therefore, it is
impossible to predict how the trajectory will behave for any long period of
time; a chaotic process is obtained.

An information system has been developed that simulates the
transmission of messages based on the numerical method of solving Runge-
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Kutta of the 4th order and allows building phase portraits of trajectories for
further research on chaos control.

Worked out the informational system modeling of sending message on
the basis of quantity method of decision of Runge-Kutta forth line and
giving a chance to build phase portraits of trajectory for providing further
research on managing chaos.
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Distance Learning: pros and cons

Pan A.A., Student
Turan University, Almaty, Kazakhstan

Modern society has long been living in a new reality, where information
technology (IT) has become an integral part of our lives. IT is rapidly being
introduced into all spheres of human activity. Digitalization and optimization
of the education sector is one of the most pressing issues of modern education.
Kazakhstan is rapidly building a new education system focused on entering the
global educational space.

The coronavirus pandemic has certainly affected the accelerated
implementation of distance learning (DL). Such a rapid change in the
conditions of education required swift and radical decisions. All over the
world, students were gradually transferred to DL. In this regard, the world has
been able to discover new teaching methods that, surprisingly, have proven to
be more effective than traditional ones. The most important components of
such training are: instant feedback from the student to the teacher; visualization
of the content of lectures and practice; storage of a huge amount of material in
electronic libraries; data processing and automation of routine processes,
monitoring student progress in real time. So, for example, when entering a
university, a student receives corporate mail, through which the student
receives up-to-date information and maintains contact with teachers. Also,
almost every university has its own educational portal with the disciplines
studied. Such innovations have a positive effect on the systematization of
learning processes, which disciplines student learning.

Here are just some of the learning processes that greatly simplify innovative
technologies:

— obtaining information through various Internet sources;

— systematization of the learning process using electronic portals and
libraries;

— development of data search and analysis skills; visualization of
educational processes (for example, at presentations);

— carrying out complex calculations and automating routine operations;

— simulation of various situations and practical work using modern
technologies;
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— stable and uninterrupted communication between the student and the
teacher.

Distance learning information technologies have expanded the educational
opportunities for people who, for one reason or another, cannot attend classes
in the classroom.

This type has many other advantages:

— convenient conditions for self-realization of students;

— flexibility - people with health problems and people who are in other
cities who do not have the opportunity to move can receive training;

— a more active role of the student in obtaining education, setting goals,
choosing the forms and intensity of classes;

— the opportunity to communicate with professionals, experts from foreign
countries, gaining experience in communicating with foreign students.

Of course, distance learning is not only about opportunities and advantages,
there are also very real disadvantages. For example, the ratio of the amount of
information. There is a lot of information on the Internet, and not always
students can easily master the amount of information that is on the Internet. It
is also very important to instill in students the right attitude towards distance
learning and information retrieval. It is necessary to educate students in critical
thinking so that a person can think and make decisions beyond the usual
instructions and algorithms. Programs should provide the user with the
opportunity to build their own algorithm of actions, and not impose a ready-
made one created by someone. It is also important to raise the culture of using
new technologies. Today, unfortunately, most teachers do not have sufficient
knowledge of even the most basic computer skills.

In conclusion, I would like to say that the effectiveness of training does not
reach the level that can be effective. Also, do not forget that the capabilities of
a computer will never replace live communication with a teacher, because a
good specialist performs not only teaching functions, but also educational ones.
Also, modern education involves the development of soft-skills. Such abilities
cannot be developed through online learning alone. A modern student should
be not so much a good specialist, but a person capable of presenting himself
and proving that he is a valuable person.

Supervisor: Kim Ye.R., Candidate of Technical Sciences,
Associate Professor
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