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MIHICTEPCTBO OCBITH I HAYKHU YKPATHU
CYMCBKWH JEP)KABHIN YHIBEPCUTET
MDKHAPOIHMUM YHIBEPCUTET «ACTAHA»

[HOOPMATUKA, MATEMATHKA,
ABTOMATHUKA

IMA :: 2021

MATEPIAJIN
TA Mporpama

MDKHAPOJTHOI
HAYKOBO-TEXHIYHOI KOH®EPEHIIII
CTyJ:[eHTiB Ta MOJIOOUX y‘ICHI/IX

(Cymu—Hyp-Cynran, 19-23 kBitHs 2021 poky)

Cymn
CyMchKHii iep>KaBHUN YHIBEPCUTET
2021



Ilanoeni konezu!

Dakynemem  eleKMPOHIKU ma  IHHOPMAYIUHUX — MeEeXHO02il
CymMcbK020 0epawcasHo20 YHigepcumemy 8 uep2o8ull pas wupo eimae
VUACHUKI8 wopiuHoi KoHughepenyii «lnopmamuxa, mamemamuxa,
aemomamuxay.  OCHOGHUMU — NpUHYUNAmMu  KoHgepenyii €
BIOKpumicms i BilbHA YYACMb Os 6CIX YUACHUKIB HE3ANeHCHO BIi0
8iKy, cmamycy ma micya npodxcugauns. Opekomimem HIAHYE U
Haoaiui He 3anpoeaoicysamu OpeaHizayiiiHo2o0 6HeCKy 3d Y4acmb.

Baowcausumu ocobnusocmamu kougpepenyii € mexnonociunicmos ma
BIOMIHHI A8MOPCHKI cepsicu 3a805aKu  8ed-caumy Kougepenyii. Yci
NOOaHi Mamepianu asmoMamui4Ho OOCMYNHI OJisl 3PYYHO20 nepe2sdy Ha
caimi ma 0o0pe I[HOeKCYIombcsi noulykosumu —cucmemamu. Lle
00NOMA2AE YHACHUKAM CGHOPMYBAmMuU C8010 YLIbo8y ayOUmopiio ma €
NOMYAHCHUM haxmopom nonyrsapuzayii 0opooOKy agmopis Ha 0082i pOKLU.

3acioanns cexyin 6i00y0ymvcs 6 OUCMAHYIIHOMY pedcumi 3a
O00NOMO20I0 CYHACHUX KOMYHIKAYIUHUX 3AC00i8.

Vci numanns ma nponosuyii Bu moowceme Hadiciamu Ha
HUdCYe3a3Haueny eleKmponHy aopecy.

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

Cektii koHdepeHitii:

Komm’rorepHi Hayku Ta kibepOesmneka.

IndopmartiitHi TeXHOIOTIi IPOEKTYBaHHS.

ABTOMATHKa, €JIEKTPOMEXaHIKa 1 CACTEMH yIPaBIIIHHS.
[TpuknanHa MaTeMaTUKa Ta MOJICTIOBAHHS CKJIaIHUX CHCTEM.
Computer Science

Automation, Electronics & Control Systems

Smartcity Technologies: Strategies & Solutions

NoookwbhpE

CriBrojoBu OPrkOMiTeTy nou. 0.0. [IpozaeHko
Acenp AOaniinacsa


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.

Mouatok: 20 kBiTHs 2021 p., oHNIAlH, 10%
https://meet.google.com/oem-ahax-ahj

1. MammHHe HaBYaHHS CUCTEMU PO3Mi3HABAHHS HA3eMHHUX 00’ €KTIB

ABTOpU: ctyn. Mimenko A.€.,
npod. Josoum A.C.

2. Bank webpage based on blockchain technology

Authors: Stud. Ojikutu D.,
Stud. Kapasule D.,
Stud. Johnson T.,
Prof. Kolesnikov V.A.

3. Cucrema JOIIOMOTH BOIIEBI

ABTopu: acn. Oepyubknii M.C.,
nou. O6oask B.K.

4. JluHaMI4YHE IrpOBE CEPEIOBUIIIE SIK CIIOCIO MOKpaIEHHs
KOMIT'FOTEpPHHUX 1rop

ABTopu: cryn. Kixrenko /I.€.,
npo¢. Konecnikos B.A.

5. A framework for optimized distributed systems
Author — Prof. Kolesnikov V.A.


https://meet.google.com/oem-ahax-ahj
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6. 3albe3nedeHHs MIXKKIHIEBOI OE€3IEKU aBTOMATU30BAHOT
MYJIbTHXMapU

ABtopu: ctyn. Jlememxo B.O.,
crya. IlepcikoB ML.A.,
npo¢. €pemenxo O.C.

7. Meron HaBYaHHs MoJIeii Kiaacudikallii BieokaapiB
3 ypaxyBaHHIM IMPOCTOPOBO-YACOBOTO KOHTEKCTY

ABTOpH: crya. Koanenko A.O.,
nou. Mockanenko B.B.

8. 3ropTkoBi rinepKoOMILIEKCHI HEHPOHHI MEPEeXkKi AJIs aHATI3y
BiJICOIOCITIIOBHOCTEH

ABTOpH: ctyn. Mensik A.B.,
nou. Mockajenko B.B.

9. Simulation of a distributed drone system using organizational
model approach

Authors — Professor Kolesnikov V.A.

10. Inrerpanis API Cym/1V 3 caiitamu Ha nnargopmi Laravel

ABTOpU: ctyn. ®ecenko O.1.,
nor. Obonsik B.K.

11. TndopmariitHe Ta mporpamMHe 3a0e3MeueHHs 3aXUIIIEHOTO BeO-CalTy

ABTOpH: crya. SAmenko b.B.,
nor. Obomsx B.K.,
acrt. Ospytbkuid M.C.

12. Specification of primitive commands used for defining security
policies in software system development

Author — Prof. Kolesnikov V.A.
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13.

14.

15.

16.

17.

18.

19.

20.

BipryansHe cepenoBuiiie i BUBUSHHS METOAMK OOy I0BU
oe3neunnx VPN-3'eqnann

ABtopu: cT. BuKI. JlaBpuk T.B.,
ctya. bacos M.B.
[TopiBHSIBHUI aHATI3 CUCTEM KEPYBaHHS BMICTOM IS
CTBOPCHHS OE3IEYHUX CANTIB

ABTOpH: ct. BuKJ. JlaBpuk T.B.,
ctya. Jlousko C.II.

Konuenuis Zero Trust

ABtOpu: cryn. Slmenko A.M.,
nou. bapuenko H.JI.

3axucT Bij KiOEp3JIOYMHIB

ABTOpH: cryn. entyxin M.C.,
nou. bapuenko H.JIL.

Creranorpadiuynuii 3axuct iHpopMmarii

ABTOpH: cryn. Timuenko A.B.,
nou. bapuenko H.JI.

DimmMHTrOB1 aTaku

ABTOpH: cryn. Cymok 1.O.,
nou. bapuenko H.JI.

3axucT Bij criocTepexeHHs B [HTepHeT1

ABTOpU: cryn. Carypa A.P.,
non. ABpamenko B.B.

biomeTpis sk ambTepHATHBA NAPOIIIM

ABTOpH: ctyn. Pe3nik M.M.,
no1. ABpamenko B.B.
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21. Texnosorii 0JI0KYelH

ABTOpH: crya. Paguenxo O.C.,
nou. bapuenko H.JIL.

22. MixHapo/iHi cTaHIapTH iHpOpMaIliitHOi 6e3neKku

ABtopu: ctyn. Omeasyenko €.0.,
non. bapuenko H.JI.

23. TexHOJIOTisl MEPEKEBOTO EKpaHy SIK CKJIaZ0Ba 3a0€3MeUeHHS
0e3MneKu y Mepexi

ABTopu: cryn. Measenes /1.0.,
nou. bapuenko H.JI.

24. Texnomorist ABOGaKTOPHOI aBTEHTU(IKAIIIT K CKJIaI0Ba
3a0e3eyeHHs Oe3eKN JUCTAaHIIMHOrO HaBYaHHS

ABTopu: ctyn. Kozauok 10.0.,
nou. bapuenko H.JI.

25. ®opMyBaHHS i€papXiuHOi CTPYKTYPH AAHUX B MpOIECi
(hakTOpHOTO KJIacTep-aHali3y

ABTOpH: crya. I'punenxo O.B.,
npod. Josoum A.C.

26. CermeHrallis 300pa)xeHHs1 PerioHy HUIAXOM 1HpOpMaIiitHO-
EKCTPEMAIbHOTO MAIIMHHOTO HAaBYaHHS

ABTOpH: cryn. Hagrouiii 10.0.,
npod. Josoum A.C.

27. TexHOIOTisl MEPEKEBOT0 EKpaHy sIK CKJIaZ0Ba 3a0€3MeUeHHS
0e3neKu y Mepexi

ABTOpH: ctya. Measenes /1.0.,
no1. ABpamenko B.B.
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28.

29.

30.

31.

32.

33.

34.

Po3pobka nporpamuoro 3abe3nedenns GPS-napiratopa

ABTOpH: nou. Maciosa 3.1.,
crya. bespyk B.M.,,
crya. €indoxenko LIO.
Bineorpa 3 mporenypHoro rerepaiiiero piBaiB Ha Unity

ABtopu: ctyn. @omenko B.O.,
ct.BuKi. loBkommsic O.A.

[Iporpamua peaizartis anroputmy Xyka-J[>kuBca

ABTOpH: crya. 'onuapenko .M.,
cryn. bessepxuiit ML.I.,
ct.BukI. [IloBkomrsic O.A.

[TnaTdhopma nis qUCTAHIIHHOTO HABYAHHS 3 BUKOPUCTAHHSAM
Telegram Bot API

ABtOpu: crya. Konuaruuii B.B.,
ct.BuKki. loBkommsic O.A.

Mo6inbHuit 3acrocyHok IvanTurist

ABTOpU: ctyn. Mimenko B.A.,
cr.Buki. [lloskommmsic O.A.

Po3B’a3yBaHHs apHOi CKIHUEHOI aHTarOHICTUYHOI TPU
3a gonomororo MathCAD

ABTOpU: crya. Ioskomasic H. P.,
cr.Buki. [lloskommmsic O.A.

Komm’roTepHe Mo€IIOBaHHS CUCTEMHU ONEPATUBHOTO KOHTPOJIIO
SKOCT1 HAallpyTU B €NEKTPUYHIN Mepexi

ABTOpU: cryn. Appamenko H.O.,
no1. ABpamenko B.B.
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35. BripoBapkeHHS 101aTKIB BipTyalbHOI PEaIbHOCTI B MIPOLIECH
YHIBEPCUTETCHKOTO HAaBYAHHS

ABtopu: ctyn. 'onuapenko C. A.,
crya. Kysemyk /1. A.,
nou. [anosanos C.I1.

36. MammuHHa OIliHKa SKOCTI KOHTEHTY BUITYCKOBOI Kadeapu 3
YHIMOJIQJTBHOIO CTPYKTYPOIO BUPIIIATLHUX MPABUI

ABTOpH: acn. Koxomicnr M.O.,
npos. ¢ax. Xidoscska 10.0.,
non. [lemexos I.B.

37. Knacudixkarrist BisyalbHUX JAHHUX BEO-CTOPIHOK HA OCHOBI
TEXHOJIOT11 1IHTeNeKTYaIbHOTO aHalli3y JaHUuX

ABTOp — acn. Moruna A.C.,
KepiBHuk — nor. Obonsk B.K.

38. Methods and approaches for solving the problem of handwriting
Ukrainian text recognition

Authors: Ph.D. Kozulia M.,
Stud. Bodnia Y.

CEKIISA Ne 2 THOOPMAIIITHI
TEXHOJIOT'Ti TIPOEKTYBAHHSI»

I'onoBa cekuii — KaHA. TeXH. HayK, aol. lllenapuk B.B.
Cekpertap cekii —KaHJI. TEXH. HayK, cT. BUKJI. Ky3nenos E.I'.

IMouartok: 20-21 xBitHsa 2021 p., oHnaiiH, 14%
https://meet.google.com/aqgs-zcnv-jtk



https://meet.google.com/aqs-zcnv-jtk
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1.
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BrmB koeirienTa 0cOOMCTICHOTO MOKa3HUKA HAYaIbHUKA HA
3araJbHUI MOKa3HUK Kap'€pHOTO 3pOCTaHHS ITiIErJIOro

ABtopu: nou. [lenapux B.B.,
act. bop3enkos B.1.

Pu3uk MEHEeHKMEHT SIK IHCTPYMEHT IIaHyBaHHA ycrimHux [T-
MTPOEKTIB

ABTOpH: acn. I'pa6ina K.B.,
nou. lenapux B.B.

JlocimipKeHHs KUTBKOCTI Yacy, 10 3aKIaIaeThes Ha GOpPMYBaHHS
CTPYKTYPH, POYTHUHTY Ta B3a€MO/Iil KOMIIOHEHTIB ITpH
TUTAHYBaHHI PO3POOKHU BEO-TIPOEKTIB

ABTOpH: nou. [Henapuk B.B.,
acu. Kmmnsakin C.€.

Po3poOka cTpykTypu Moeni 30epirants cnaboCTpyKTypOBaHUX
MEIMYHUX JTaHUX

ABTOpU: acn. buuko /I.B.,
nou. lenapuk B.B.,
notu. [Tapdenenko HO.B.

Indopmarriitne 3a0e3nedeHHs Mi100Py KOMIIOHEHTIB T10pUIHOT
€HepreTUYHOI Mepexi

ABTOpH: nou. [ennpux B.B.,
nou. [Tapdenenko HO.B.,
cT. BUKI. boiiko O.B.,
ac. bparymka JI.M.

[Iporpama renepattii Ta 30epexenns napoinis «Safe Password
Storage»

ABTOpHU: ctyn. Toscronoxkenko C.O.,
nou. lenapux B.B.
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7. Interactive online math trainer for high school students

Authors: Stud. Heliukh M.,
Assoc. Prof. Antypenko V.

8. Web-oriented information system for complex car service with
analytical subsystem of maintenance station selection

Authors: Stud. Hryhorenko O.,
Assoc. Prof. Antypenko V.

9. Web application to support the activities of the salon selling
wedding dresses

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

10. Web application to support advertising manager’s activity

Authors: Stud. Luhovets V.,
Assoc. Prof. Antypenko V.

11. Mobile application for maintaining a personal budget

Authors: Stud. Nikolaienko V.,
Assoc. Prof. Antypenko V.

12. Visualization the 3d model of the device for intelligent road
marking

Authors: Stud. Semenchuk Yu.,
Assoc. Prof. Antypenko V.

13. Web application to support the artist’s exhibition activities

Authors: Stud. Talyanin V.,
Assoc. Prof. Antypenko V.

14. Web application for organizing the activities of «La Fit Bakery»
confectionery

11
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Authors: Stud. Chmutenko A.,
Assoc. Prof. Antypenko V.

15. InTepakTUBHUN BeO-TpeHAXKEP AJIS MATPUMKH BUBUEHHs 3ds
Max

ABtopu: cryn. Icaes B.B.,
non. bapanona I.B.

16. Po3poOka iHTEpaKTUBHOTO JOJIATKY JUIsl Bizyasizallii ekcTep’ epy
[Manamny kynetypu y micti Cymu

ABTOpH: crya. Jlazapesa JI.A.,
nou. bapanona [.B.

17. IndopmariitHa cucTema OLIIHIOBAHHS 3HAaHb B 00J1aCTi
TECTYBaHHSI IPOTPAMHOTO 3a0€3MeUCHHS

ABtopu: cryn. IBanyenko I.M.,
no1r. boiiko O.B.

18. Tndopmarriiina cucrema miATPUMKH iSTIBHOCTI CTY/11 HAaBYaHHS

MaHIKIOpy
ABTOD: ctyn. Yepnsk O.C.,
KepiBuuk: not. boiiko O.B.

19. BiptyanpHa nabopaTropHa po6oTa 3 BU3HAUEHHS BEJIMUYMHU 3epHa
MeTary

ABTopu: ctyn. Mammnoscebkuii B.1O.,
nou. Bamenko C.M.

20. IncTpymeHTapiii KOHTeHepH3allii MPOrpaMHMX J10JIaTKiB

ABTOpH: cryn. Heuenmopyk O.A.,
no1r. Bamenko C.M.

21. TnpopmaniiiHa cucTemMa CIIaliCUHTY TS PalialbHOTO
OynisenbHOro 3D npunTepa

12
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ABtopu: ctyn. [lanaxxyenko €.B.,
no1. Bamenko C.M.

22. IlporpamHuii 10ATOK TSI MIATPUMKH JisUTBHOCTI CEPBICY 3
pemonty IIK

ABTOpH: cryn. llpouenko M.O.,
no1. Bamenko C.M.

23. IndpopmariitHa cucTemMa MiATPUMKH JiSUTBHOCTI MarasuHy 3
MIPOJIAKY OCBITIIOBAILHUX MPUIIAIIIB

ABtopu: cryn. Tumenko /1.B.,
o1, Bamenko C.M.
24. JlogaTtox miATpUMKH pOOOTH MEAMYHOI cecTpH (Di3mIHOT
peabimiTariii Ta MEIUITUHA

ABTOpH: cryn. Tokap A.C.,
no1. Bamenko C.M.

25. Mopenb Ta iHopMaliiiiHa TeXHOJIOTIS aHai3y pe3yJIbTaTiB
BUKOPUCTaHHA 010710TEK MAIIMHHOTO HaBYaHHA y peaji3arlii
MIPOEKTIB pO3POOKH IPOrpaMHUX MPOIYKTIB

ABTopu: cryn. Makapenko /I.B.,
not. ["aiimabpyc b.B.

26. Analytical decision support subsystem making on the choice of
IT- project management methodology

Authors: Stud. Psarov O.V.,
Assoc. Prof. Haidabrus B.

27. System of automated design of Impulse Gas-barrier Face Seal

Authors: Assist. Bratushka L.N.,
Sen. Lect. Kuznetsov E.G.

13
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28.

29.

30.

31.

32.

33.

14

Virtual simulator of horizontal aiming angles of the PG-4
artillery sight

Authors: Assist. Kravchenko D.O.,
Sen. Lect. Kuznetsov E.G.

Virtual simulator «Setting angles aiming the PG-4 sight. Vertical
aiming»

Authors: Assist. Chichikalo Ye.A.,
Sen. Lect. Kuznetsov E.G.

Mertonx oninku iHpopMaTUBHOCTI (hakTOpiB, M0 HOPMYIOTH
KOpYIIiiHE CepeOBUIIE COLITPHUX 1 EKOHOMIUHUX 00'€KTIB

ABTopu: ctyn. Muxaiinos €.0.,
npo¢. JIaBpos €.A.,
not1. Jlorsinenko B.T.

Knacudikarop cutyauiii 1uis MiATPUMKH NPUIAHATTS PIIIEHb
oTepaTopiB IEHTPATI30BAaHUX MYJLTIB CIOCTEPSIKCHHS 32
00’eKTaMu

ABTOpH: crya. Pynuk B.B.,
npoo. JlaBpos €.A.,

MonentoBaHHs AiSUIBHOCTI JIFOIMHU-OTIEpaTopa
[EHTPATI30BaHOTO MYJIbTA CIIOCTEPEIKECHHS 3a 00’ €KTaMH

ABTOpH: crya. Pynuk B.B.,
npod. JlaBpos €.A.,
no1r. ITacexo H.b.

BuxopucTtanss Metoay iepeBa pilieHb B 3a7a4l BUOOpy
aHTHUBIPYCHOTO MIPOTPAMHOTO 3a0e3MeYeHHs

ABTtopu cryn. bacos M.B.,
nou. Yubipsx .1,
npoo. JlaBpos €.A.
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34. 3acrocyBaHHs METOJy HOUIYKY CiJUIOBOI TOYKH B 3a/1a4ax
BHOOPY CKJIAIOBUX KOMIIOHEHTIB /TSl iIHPOPMAIITHUX CHCTEM

ABTOpH cryn. I'ypa JI.1O.,
nou. Yubipsik .1,
npod. JIaBpoB €.A.

35. Mojenb npuiHATTA pillieHb y KibepOe3meli B yMOBax pU3UKiB

ABTOpH crya. 3apyana K.O.,
nou. Yubipsik S.1.,
npod. JlaBpoB €.A.

36. YnpapmiHHS pu3nKamu y KibepOesreri B yMoBax HEBH3HAYCHOCTI

ABTOpH cryn. Tenunbka A.O.,
nou. YuOipsik .1,
mpod. JlaBpos €. A.

37. JlepeBo pillieHb AJi aHANI3y PU3UKIB B iIHPOpMAIITHUX CUCTEMax

ABTtopu cryn. lllamonin K.€.,
not. Yubipsx .1,
npoo. JlaBpos €.A.

38. OcHoBa po3pobku cinyxou yacy g K3AIIP

ABTOpH: cryn. Paiiko L1,
acn. AHTumeHko b.A.,
no1. Mapuenko A.B.

39. Indopmariiina cuctema «lliABUIIEHHS PO3ALTBFHOL 31aTHOCTI
BiJICO 32 IOTIOMOTOI0 HEHPOHHUX MEPEkK)»

ABTOpH: ctya. 3axapuenko 0.0.,
no1. Mapuenko A.B.

40. Tonatox /i 00J1iKy (iHAHCOBHX HAJIXOJKCHb Ta BUTPAT

ABTopu: ctyn. Oxpimenko B.O.,
nou. Mapuenko A.B.

15
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41. MoOinbpHHI ITPOBUI AOJATOK IS a0iTypieHTIB Kadeapu
Oyxranrepcbkoro oomky ta onoaarkyBanus HHI BiEM Cym/IY

ABTopu: crya. Cuu €.B.,
non. Mapuenko A.B.

42. Web-nonarok «HamionansHoro Tearpy im. M. C. lenkina»

ABtopu: cryn. 'appuais A.O.,
cT. BukJj. Haropuuii B.B.

43. AGcTpakiiis Ta mapaMeTpHu3allis K CIocoOr 3MEHIIICHHS
3ajieKHOCTEH Mmi yac GpyHKIioHanpHOTO TecTyBaHHs WEB-
CEPBICIB B PI3HUX TECTOBHX CEPEIOBHIIAX

ABTOpH: cryn. Hecrepyk B.B.,
cT. BuKki. Haropuuii B.B.

44. Be6-opienToBaHa iHpoOpManiiHa cucTeMa MiATPUMKH TisTTbHOCTI
BETEPUHAPHOT KITHIKH

ABTopu: cryn. Cemensiko C.O.,
cT. BuKkiI. Haropuuii B.B.

45. Be6-opieHToBaHa iHpopMaIlliiiHa cucTeMa NIATPUMKHU JISTbHOCTI
CTa€Hb JUIsl KIHHOTO CIIOPTY

ABTOpH: cryn. Sipomenko M.B.,
cT. BuKJI. Haropuuii B.B.

46. Hoswii piBeHb po3po0ii mporpam miis K3ATIP
ABTOp — nou. Hens B.I'.
47. BukopucranHs 11a0JI0HIB 3aB/IaHb HA IPOEKTYBaHHS

ABTOpU: cryn. Fayxosuos J1.0.,
acn. Kosmak A.1O.,
nou. Henst B.I'.

16
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48. Monienb MOCTaHOBKH 33Ja4u Ha MPOEKTYBAHHS

ABTOpH: crya. Measenesa K.C.,
acn. AHTuIIeHKO B.A.,
acm. Kosmak A.1O.,
not. Mapuenko A.B.,
nou. Heas B.T'.

49. Monens npare3aaraocti K3ATIIP i iioro ckinamoBux

ABTOpH: ctya. Moruaa 1O.O.,
acn. AaTtumeHko b.A.,
acm. Kosnak A.1O.,
not. Mapuenko A.B.,
non. Hens B.I'.,
nmon. Aatunenko B.I1.

50. Mo06inbHUN J0JATOK CYMPOBOIKEHHS 1HAUBIAyaIbHUX (iTHEC-
TPEHYBaHb

ABTOpH: cryn. Kopenesa A.C.,
not. [Tapdpenenko FHO.B.

51. Web-based Information System for Estimating Construction
Works

Authors: Stud. Marchenko O.V.,
Assoc. Prof. Parfenenko Yu.V.

52. Mobile Chatbot for Selection the Nutrition Recipes

Authors: Stud. Prykhodchenko D.V.,
Assoc. Prof. Parfenenko Yu.V.

53. Po3pobka intepHeT-mnatdopma «CamieTpoH»

ABTOpU: cryn. I'ybanos B.B.,
non. denorosa H.A.
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54. IrpoBuii nogarok «War of Ages: Battle for Castle»

ABTOpH: crya. Kyssmenko B.B.,
nou. @enorosa H.A.

55. Mobinbauii irpoBuit fogatok «Heroes of Eternali»

ABtopu: ctyn. Onnmenko C.B.,
now. denorosa H.A.

56. MoOinbHui irpoBuii nogatok «Space Invasion»

ABTOpH: cryn. [llapxomenko C.B.,
noir. Pemorosa H.A.

57. Web-nonatok 3aMOBIICHHS TIOCITYT
0e3ueproBoro/0e3KOHTAKTHOTO APYKY JOKYMEHTIB «SumDU
PrintMe»

ABTopu: cryn. lHopoasin H.C.,
noi. denorosa H.A.

58. Po3pobka MobinpHOTO irpoBoro noaarky «Laser Beam»

ABTopu: cryn. Xsaipa T.C.T.,
nou. ®enorosa H.A.

59. Interactive System for Diagnosing the Creative Abilities of
Middle and High School Children «iCreative»

Authors: Stud. Yasinska T.A.,
Assoc. Prof. Fedotova N.A.

60. MopemoBaHHs ITapaMeTPiB CUCTEMHU Tepeaadi JaHuX 32
HasBHOCT1 BUMAIKOBHX 3001B

ABTopu: nou. YuOipsik .1,
cryn. Hecrepenko M.B.
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61. JlocmiKeHHs BIUIMBY MOCIIJOBHOCTI 0OpOOKH 3aB/IaHb Ha
3aBaHTAXEHICTh PeCypciB 1HPOPMAIIITHOT CHCTEMH

ABtopu: nou. YuOipsik .1,
crya. Hikomaenko K.O.,
ctyn. OBuapenko K.B.

62. ImiTarnifina Moaenb PyHKI[IOHYBaHHS MEPEXI 3B'SA3KY

ABtopu: nou. YuOipsik .1,
ctya. OBuapenko K.B.
crya. Hikomaenko K.O.,
63. ImiTamiiine MOaEJIFOBAaHHSA Ta JOCIIIHKEHHS AiISUIBHOCTI
BIJUTUICHHS OaHKY

ABTopu: nou. YuOipsik .1,
cryn. 3adoaorauii 1.B.,
crya. Hikomaenko K.O.,

64. Approaches to designing a data warehouse for an electronic
library

Authors: Stud. Korolkov M.O.,
Assoc. Prof. Pankratov |.A.

65. Information system for analysis of experimental data using
NoSQL

Authors: Stud. lvanov D.A.,
Assoc. Prof. Pankratov |.A.

66. Information system for creating reports for the department

Authors: Stud. Kurdakov E.V.,
Assoc. Prof. Pankratov |.A.

67. Information system for research work managing

Authors: Stud. Barinov D.N.,
Assoc. Prof. Pankratov |.A.
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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: 20 kBitHs 2021 p., onnaiin, 14%
https://meet.google.com/uug-vxtk-dce

1. AI[aHTI/IBHa CHUCTEMA KEPYBAHHA ITapaMCTpaMU rasoBoi neyi

ABTOpU: noit. Cokonos C.B.,
ctyn. Cokonos O.C.

2. Eneproz0epexHe aBTOMAaTH30BaHE YIPABIiHHSI IPOLIECOM
CYIIIHHS MOJIOYHHUX CyMiIlei

ABTOpH: non. Yeps’sikos B. /1.,
ctyn. Hazapeschkuii B. C.

3. PecypcosbepexHe yrpaBiiHHS MPOIECOM THAYKIIHHOTO HATrpiBy
MeTaJIeBUX BUPOOIB

ABTOpU: nou. Yeps’sxos B. /1.,
cryn. llaiinapos €. B.

4. 3actocyBaHHS HEHPOHHHMX MEPEX B 337a4ax yIpaBliHHSA
TEXHOJIOTIYHUMH IPOLIECaMuU

ABTtopu: ctyn. Anexcanapenko T. B.,
not1. XKypba B.O.

5. Ilpobnemu uudposizauii st cucrem Farming 4.0

ABTopu: nou. B’ronenko O.b.,
nor. Tombartos B.A.,
noi. Tonbaros A.B.
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6. IIpobGnemu ypaznusocti kibepoesneku Industry 4.0

ABTOpH: no1. B’rouenko O.b.,
mou. Tonbaros B.A.,
mon. Toimbaros A.B.,
non. Buransiino C.M.

7. Cuctema BiOpartiiiHoro rpanynsropa 100puBa

ABTOpH: crya. Spomenko [.0.,
noit. ToxbOaros B.A.

8. OmnruMizaliiss aBTOMaTU30BaHOI CUCTEMH BEHTHIIALIT HA

MIPOMHCIIOBOCTI
ABTOp — cryn. Kpemrik 1.C.
KepiBHHK — nou. Tonbaros B.A.

9. ABTOMaTH30BaHi IPUCTPOI JIsI IEPEBIPKU JOKYMEHTIB

ABTOpH: cryn. Kopenoscrka /1.P.,
nou. Tonbaros B.A.

10. KepyBaHHs npoliecoM 3abe3MeyeHHs KiIiMary B TeIUTULI

ABTopu: cryn. IBuenko B.C.,
not1. Kyninuenko I'.B.

11. Development and synthesis of control of internal combustion
engine

ABTOp — cryn. Bilel Gaaloul
KepiBHUK — non. Kulinchenko. H.V.

12. ABToMaTH3aIlisl MPOIECY CYIIiHHS TEXHIYHUX KOHOTENb

ABTOpH: not1. Kyninuenko I'.B.,
ctyn. Bemnivaii b.B.

13. OnTuMizaris 9acoBOi CKIIaTHOCTI ayAUTy eHeproeeKTHBHOCTI
OyniBenb
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ABTOp — ctyn. Jlroxisan €.1.

14. JIocnikeHHS METOIIB ITYCKY aCHHXPOHHOTO JIBUTYHA

HAaCOCHOTO arperary

ABtopu: ctya. IBuenko 10.0.,
ac. [Tannu A.O.

CEKIIA Ne 4 «ITPUKJTAJTHA MATEMATHUKA TA
MOJIEJIOBAHHA CKJIAJJTHUX CUCTEM»

I'onoa cexii — I-p. ¢iz.-matem. HayK, npod. Jlucenko O.B.
Cexperap cekiii — K-T. i3.-MaTeM. HayK, CT. BUKI. bagamsa A. TO.

Houatok: 23 kaitas 2021 p., onnaiin, 14%
https://meet.google.com/yft-gcbr-utz

1.

22

Brume koedimieHTa TETUIONPOBIAHOCTI HA €HEProeeKTHBHICTH
KOHCTPYKIII apOYHOTO TUITY

ABTOpU: non. Tkauenko LI,
acr. [Ilymanncska K.C.

JlocnmipkeHHss yMOB  (OPMYBaHHS CTalllOHapHUX CTaHIB B
METaJeBUX CTPYKTypaX, MO IIIAI0ThCS  MerarulacTUYHIN
nedopmartii

ABTopu: nou. FOmenko O.B.,
act. Kpexkummn JI.M.

MopenoBaHHsl TUHAMIKM XBMJIb y HapaMETPUYHHUX Jla3epax Ha
BUIBHUX €JIEKTPOHAX 3 EJIEKTPOCTATUYHUM OHAYISTOPOM Y
KyOlYHOMY HeJiHIHHOMY HaOJIMKEHH1

ABTtopu: npog. Jlucenko O.B.,
act. Koposaii M.O.,
cryn. Inpin C.C.,
crya. JlurBunenxko L./1.,
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ctyn. [lepedeiinoc B.1O.

4. Kinetnka mporecy MeKOBOTO TePTS HAITOHKOTO MIapy JIbOIY

ABtopu: nou. FOmenko O.B.,
cT. BuKII. baganan A.1O.,
crya. Paguenxo J1.51.

5. MopentoBaHHsI ~ MHOXHMHHUX  PE30HAHCHUX  B3aEMOAIA Yy
JIBOITIOBEPXOBOMY PEIIATUBICTCBKOMY €JIEKTPOHHOMY IY4KY, II0
MIPUCKOPIOETHCS MO3A0BKHIM EIEKTPUIHUM I10JIEM

ABTopu: npog. Jlucenko O.B.,
cT. Buki. Bonk 10.10.,
cryn. lllesyenko A.T.,
cryn. IBammna A.B.,
ctya. [lonysnos A.O.

6. MonentoBaHHsI AMHAMIKH KoBia-mipoiieciB y CyMchbKilt o0macti

ABtopu: cr. BukJ. Hazapenko JI./I.,
cT. BuKi1. Mapunny T.O.

7. MopentoBaHHsl (OpMyBaHHS MeETalleBUX HAHOYACTHHOK Ha
MOBEpXHI cpibia

ABTopu: npo¢. Xomenko O.B.,
cryn. Korasp H.I'.,
acm. 3axapos M.B.

8. IlocTpoeHne TUCTOrpaMM OpPHUEHTUPOBAHHBIX TPAJUEHTOB IS
aHanmM3a W300paKEHUH, COJEpKALIMX CIO0XKHBIE CTPYKTYpHbBIE
MaTTEPHBI

ABTOpH: nmoit. Kusize A,
cryn. Jlrorenit A.T.

9. JlocmimkeHHsT TIpoIiecy caMO30HMpaHHS IOJIMEPHHX JIAHIIOTIB B
paMKax KpyImHO3epHHCTOI MoJieni
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10.

11.

12.

13.

14.

15.
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ABTOp:! noir. HOmenko O.B.,
crya. I'pec B.M.

[Ipo BmIMB MOYAaTKOBUX HAINpYXeHb Ha (Da3oBy MIBUAKICTH
MOTIEPEYHUX XBIIIb B KOMITO3UTHOMY Martepiaii

ABTOp — M.H.c. ['myxoB A.1O.

Reinforcement machine learning in random environment
problems

Authors: Assoc. Prof. Knyaz I.A.,
Stud. Yakovlev M.N.

YucenbHe  MOJCTIOBAHHS  KOJHMBAJIBHUX 1  HOBOPOTHHX
TPAEKTOPIH ENEKTPOHIB Yy Tpali€HTHOMY MAarHiTHOMY MO
MarHeTpoHHOI rapMaTu

ABTOpH: c.H.c. Mazmanimsini O.C.,
c.H.c. Pemmretnsax M.T.,
cT. BuKJ. [lloBkommic O.A.

CuHepretnyHa MOJENb PO3M’SKIIEHHS MOBEPXHI JbOAY IpHU
TEpPTI 3 BpaxyBaHHIM MPOCTOPOBOT HEOJHOPIIHOCTI Aedopmarlii,
HaTpy>KeHb Ta TEMIIEPATypH

ABTopu: npo¢. Xomenko O.B.
cT.BuKI. Xomenko K.II.,
cryn. Jlorsunenko JI.T.

AHaniTHYHE MOJETIOBaHHS HeMiHiitHOrO nedopMyBaHHS TOBroi
TPUIIIAPOBOI TUTACTUHU TIPU CTATHYHOMY HaBaHTaKEHHI

ABTOpH: not. Kynin O.B.,
mn.H.c. Ctopoxyk €.A.

MOI[GJ'IL HaBYAJILHOI'O 00’€KTa 3 BUKOPUCTAHHAM CTaHOAAPTY
IMS Global Learning

ABTOpH: acuc. 3aropoans T.M.,
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cryn. Kyaak 1.0.

16. Mathematical modeling of spacecraft motion by the weighted
residuals method

Author — Assoc. Prof. Pankratov |.A.

17. TImocka KOHTaKTHA 3ajJia4ya JijIsi OJHOIIAPOBOI OCHOBH IPH YMOBI
17IealTbHOTO TETIJIOBOT'O KOHTAKTY MIX IIAPOM Ta MiBIUIOIIHHOO

ABtOpu: qou. Tkauenko LI,
noi. Auronenko H.M.

18. Posymuuii rapaepo0

ABTOpH: cT.BuKI basmis O.0.,
ctya. Coxoaos O.C.

19. AnTmmiocka 3amada Teopii TPYKHOCTI sl JIBOIIAPOBOI
MPSIMOKYTHOT 00J1aCTi 3 MikK(pa3HOIO TPILIUHOIO

ABTopu: nou. Xypasnbosa 3.10.,
ctyn. UepnoOpoBkin A.B.

20. Komn’roTepHe MO/ICTIOBAaHHS CTUCHEHHS Ta TEPTS yIbTPATOHKOT
TUTIBKHU CIPKOBYTJICIIIO MI’K TIOBEPXHAMHU alIMa3y

ABTopu: npo¢. Xomenko O.B.,
acn. bouko /1.B.,
crya. Tarapenko M. /1.

TRACK Ne 5 «CCOMPUTER SCIENCE»

Chair — Nurbolat Tasbolatovich

Secretary — Gulviram Akbarova

Session starts: April 20, 2021, online, 14% (Astana)
https://zoom.us/j/7221600912?pwd=ak1 XbmprdFBUQnRZOWszWU91V

HdyUTO09
The schedule will be available soon
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TRACK Ne 6 kKAUTOMATION, ELECTRONICS & CONTROL

SYSTEMS»
Chair — Sharafat Mirzakulova
Secretary — Diana Dorofeeva

Session starts: April 21, 2021, online, 142 (Astana)
https://meet.google.com/nkp-wcky-dve

The schedule will be available soon

TRACK Ne 7 «<SMARTCITY TECHNOLOGIES: STRATEGIES
& SOLUTIONS»

Chair — Kuanysh Magperov

Secretary — Zhanar Ahaeva

Session starts: April 22, 2021, online, 142 (Astana)
https://teams.microsoft.com/l/team/19%3a7b6fef62b2614498802015
88df0025ac%40thread.tacv2/conversations?groupld=ed48bd3f-8079-
4164-ac11-73b725aac4b4&tenantld=5a2fd781-9261-485a-af2b-
6171d0efab73

The schedule will be available soon
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MamuHHe HABYAHHS CHCTEMHU PO3Mi3HABAHHS Ha3eMHHUX 00’ €KTIB

Mimenko A.€., cmydenm; JloBoum A.C., npogecop
Cymcpkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

Poboty mpucBsiueHO MAIIMHHOMY HaBYaHHIO CHCTEMH PO3Mi3HABaHHA
KaapiB 1mU(POBOro 300pakeHHS NPUPOIHUX Ta IHQPACTPYKTYPHHUX
Ha3eMHUX 00’ekTiB. [l MammHHOTO HaB4YaHHA Oyimo  oOpaHO
iH(popMaLifHO-eKCTpeMabHy 1HTEJIEKTyalbHy TEXHOJIOTIIO aHaJli3y JaHHX,
sKa 0a3yeTbcs Ha peanizalii MPUHIMITY MaKCUMi3aii KiibKocTi iH(opMmarii
B mpomeci HapuaHHS. J[ng HaByanHa Oymo OOpaHO YOTHPI Kaapu
ru(ppoBOTO 300paKeHHs, SIKi XapaKTepu3yBalH pi3HI 00’€KTH pETioHy

1upOBAM 300paxKeHHIM perioHy: Jic (kiac posmisHaBanHs X, ), Jopora
(kmac XJ) Ta gBa nons arpokynstyp (kiacu X, i X;). V nporeci

iHpOpMaLifHO-eKCTPEeMAIFHOTO MAIlMHHOTO HaBUYaHHS 3[iHCHIOBaacs
ONTUMI3allisi KOHTPOJIBHUX JIOMYCKIB HA O3HAKH po3mizHaBaHHsA. Ha puc. 1
mokazaHo rpadik 3amexHocTi kpurepito Kympbak4a Big mapaMerpa mois
KOHTPOJIBHUX JIOITYCKiB.
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Pucynoxk 1 — I'padik 3anexHocti kpurepiro Kynn0aka Big napamerpa

AHani3 pUCYHKY TIOKa3ye, M0 ONTHUMAJIBHUM HapaMmerp oA

KOHTPOJILHHX JONyCKiB nopiBHoe O =43, sxe no3Bonse moOymayBaTu
0€3MOMHUJIKOBI 32 HABYAIBHOIO MATPHUIICIO BUPIIIAJIbHI MPaBUIIa.

1. A.C. HoBOutmr OcHo8u npoeKmy8anHs IHMENeKMYAIbHUX CUCMeM
(Cymu: Bugasuuirreo CymIY: 2009)
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Bank webpage based on blockchain technology

Ojikutu D., Student; Kapasule D., Student; Johnson T., Student;
Kolesnikov V.A., Professor
Sumy State University, Sumy, Ukraine

We developed a webpage, which is based on blockchain technology to be
used by a bank to enhance and increase security on bank transactions and bank
accounts.

This webpage is important as it beefs up the security of the bank’s
transactions and keeps the bank’s data secure. It does this by keeping
records/data on decentralized servers. The ability to store a bank’s complete
transaction history across lots of controlled access computers that is impossible
to delete or change is what makes blockchain technology special. It can be used
in hospitals to keep patients’ data, can be used in government to protect classified
files. It can also be used to enhance other technologies such as access control,
etc.

i
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LhAwansto ltansacugln s < i
o ‘
e oniinG o5 2 [ il |
‘Block’ b = s
3. The Block is broadcast to every part
/ RS
! .
v B ) $ et
g $ 6.The money moves
/' \ o fromAtoB

4.Those in the network 5. The Block can be
approve the transaction is added to the chain
valid that provides
transparent record of
transactions

Figure 1 — Use case diagram of the web page.

The program, which makes the addition of blocks and manipulates the data
(in this case money), is written in solidity. Solidity is a programming language
used to write smart contracts. Smart contracts are a computer program or a
transaction protocol which is intended to automatically execute, control or
document legally relevant events and actions according to the terms of a contract
or an agreement.
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Cucrema J0NOMOIr'H BOAi€Bi

Ospyiekuii M.C., acnipanm; O6onsk B.K., doyenm
Cymcpkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YkpaiHa

VY 3B'I3Ky 3 BENMKHUM 3pPOCTaHHSM aBTOMOOINBHOI MPOMHUCIOBOCTI Ta
HAasSBHOCTI B 0araTboX CiM'sx OUIBIIE OHOTO aBTO, BCE aKTYAILHIIIINM CTAE
MMATAaHHSA SKiCHOI mpodeciiiHoi miAroToBKH BomiiB. IlocTae HEoOXimHICTH
MiATPUMYBATH 3HAHHS BOJIiB B aKTyaJbHOMY CTaHi HE TiJIbKM Ha MOMEHT
CKJIaJJaHHs iICIIUTY, a i B IOJABIIOMY BUKOPHUCTaHHS aBTOMOO1IS. 3 yacoM
MPaKTUYHI ~ HABUYKH  yNPaBIIHHA  aBTOMOOiNEM, SK  TIpaBWIIO,
301IBIIYIOTHCS, alie 30BCIM HE 00OB’S3KOBO, IO B THUX, XTO Ma€ 3HAYHUI
JIOCBIJT BOJIIHHS TAaKHi )K€ BEJHMKHH 0OCAT TEOPETHUYHUX 3HAHB, OCKIJIBKU
nmam'siTh PO JaHi sKi OyJIH OTpUMaHi ITiJ] Yac HaBYaHHS depe3 NESKHid J4ac
3MeHIyeThcst. O KpiM TOrO 3 KOXKHAM POKOM TPaBUIIa JIOPOKHBOTO PYXY
MOYTh 3MiHIOBaTHCh, & caMe MOXYTh JI0JIaBATUCh HOBi 3HAKH, PO3MITKH
To110. OCOOJIMBO 1€ CTOCYETHCS TOPOXKHIX 3HAKIB. 3HAKH, SIKiI HaluacTiie
3yCTPIYaIOThCs, BIAKJIAMAIOTHCS B MaM'sTi 1 HaBiTh MiJ Yac pyXy BOHH
CIPUIMAIOTBCS SIK HajekHe. A sk OyTH 3 THMH 3HaKaMmH, SKi
3yCTPIYaIOThCsI HE TaK 4acTo? Y [bOMY JOMOMOKE CHCTEMa PO3ITi3HABAHHS
3HaKiB JIOPOKHBOTO pyxy [1, 2]. € moxiOHi cucTeMu, siKi B)Ke BMOHTOBaHi
Ha aBTOMOOUTI. AJie BOHM MOXYTh pO3II3HABATH JIHIIE OOMEKEeHY
KUIBKICTh BHJIIB 3HAKIB, HANPHUKIAJ: 3HAKH OOMEXKEHHS IIBUIKOCTI,
3a00poHEeHO OO0TiH, Ta iHmI. KpiM TOro Ii CHCTEMH CIOBIIIAIOTH TiTBKU
3BYKOBHM CHTHAJlOM, Ta HE MalTh MOXIUBOCTI OUIBII JETalbHO
MOBIJIOMUTH BOZIisI PO HIOAHCH JIOPOKHBOTO 3HAKY.

[IponoHyeThes crcTeMa, sIka MOYKe CKaHyBaTH BC1 TUIIHM 3HAKIB, 4 TAKOX
MOBHICTIO 1HQOpPMYyE BOIiS Tpo MOpOkHIA 3Hak. Llg cumcrema Moxe
BCTAaHOBJIIOBATUCh ~Ha  CMapTQOH, TUIAHIIET 3  Kamepow  abo
BMOHTOBYBATHCS B aBTOMOOiJb. BH3HAUMBIIM 3HAK, CHCTEMa pPO3IMi3HAE
fioro 1 Hajae MoBHY iH(oOpMalito mpo Heoro. MoXKHa HaJaTyBaTH ayaio-
JUKTOpA, 1100 HAJaTH BOJIEBI MOKJIMBICTh Hajall KEPyBaTH aBTOMOOLIb,
HE BIJIBOJIIKAIOYUCH HA TIeperiis] iHpopmMariii.

1. M. Soilan, B. Riveiro, Automatic road sign inventory using mobile
mapping systems, ISPRS, V.-XLI-B3 (2016).
2. J. Landa, D. Prochazka, Automatic Road Inventory Using LiDAR,
Procedia Economics and Finance (2014).
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JAuHamivHe irpoBe cepenoBuiie
SIK CIOCi0 MOKpaIeHHs KOMIT' I0TePHHX irop

Kixrenko JI.€., cmyoenm

CymMmchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

Komm’totepHi irpu cboromHi Iye pO3BHHEHa Traimy3b iH(popMamiiHuX
TexHoNnoriil. KokHOrO AHSA y BCHOMY CBITI MPOMAETHCA BEIWYE3HA KUTHKICTH
THUPAXIB BKE ICHYIOUMX TPOEKTIB, BOJHOYAC CTBOPIOIOTHCS HOBi. BinbIioro
MIpOI0 BOHH 3aCTOCOBYIOTHCSl Y PO3B&KAJIbHHUX LIISX, OJHAK JOBOJI 4acToO
KOMIT FOTEpHI IrpM BHKOPWUCTOBYIOTBECS 3 METOI0 HAaBUaHHS. YUHI, JFOITU
Oaratpox Tpo)eciii: BIFICHKOBI 4, TO JiKapi, MalOTh 3MOTY TTOKPAIIUTH CBOL
3HaHHS 1 HABWYKH, IO MPUHOCUTH HEHMOBIpHY KOpUCTb. Tomy noBoIi
BOKJIMBAM 3aBJAHHSIM HHHI € TOKpalleHHs irpoBux mporpam. OmHuM i3
T€BUX CIOCOOIB IIHOTO € METOJ| BBEIEHHS B TPY JAMHAMIYHOIO irpOBOTO
Cepe/IoBHIIA, TOOTO YHIKAIBHOTO, TAKOTO, IO MOCTIMHO 3MIHIOETHCS, 3aMiCTh
CTaTUYHOI0, TOOTO HE3MIHIOBAHOTO.

B pobori Oymm cTBOpeHi MBI, ONHAKOBI 3a TpaBWIaMH, TPH, SKi
BIZPI3HSUIHACS JIAIIE CIOCOOOM peaiizallil irpoBOro ceperoBHIa: B OIHIN
mporpami, irpoBa Mama CTaTH4YHa, B iHINNH — guHamiyHa. OOHIIBA MPOCKTH
MAaroTh aHTIIIACEKY MOBY iHTep(eiicy, HamcaHi Ha MOBI mporpamyBaHHs C++
1 paITrO0Th Ha omepamiiinux cucremax cimeiicrsa Microsoft Windows.

Iporpamui peanmizanii oaHi€i Tpu Oynu TMOPIBHSAHI 3a JOMOMOTOO
HE3aJIeKHOTO OMUTYBaHHS 16 KOPUCTYBadiB, SIKE POBOMIIOCS 3 IOTIOMOTOIO
cepBicy Google Forms. YuacHHKH HPOXOIMIIM aHKETy, sIKa CKIajanacs 3
I'STH 3alUTaHb-KPUTEPIiB, IO CTOCYBAIMCS KOXKHOI 3 JIBOX peasi3alliii IpH:
IIKaBiCTh JI0 TPH, 3pYYHICTh y KOPHCTYBaHHI, (PYHKI[IOHAI TpH, €CTETUYHE
3a7I0BOJICHHS 1 MaOyTHIil IMOTEHITial.

KokeH kpuTepiii Mae BIacHy IIKaTy OIHIOBAaHHS 32 JOTIOMOIOKO SIKOT
YYaCHUK ONHMTYBAaHHS CTaBHB JIBOM MporpamamM IeBHUU Oan. OTpumaHi B
pe3yNbTaTi CTaTHUCTHYHI JaHi Oynu 0oOpoOieHi 3a meBHUMH (OpMylamMud Y
3aralibHi cepe/Hi Oay 11 KOXKHOI TPH 33 TUM UM 1HILIHM KPHTEPiEM.

3a pe3ysibTaTaMi OMHUTYBAaHHS MPOTpaMHA pealli3allisi rpy 3 AWHAMIYHOO
Maror0 TiepeMoriia Tpy i3 CTaTUYHOK MAIlOl 32 BCiMa KPHUTEPISIMH, OKpIM
KPUTEPIIO 3pYYHOCTI Y KOPHUCTYBaHHi. I'pa 3 IMHAMIYHOIO Mamoro AIHCHO €
KpaIIol0, a METOJI MOKPAIIEHHS TPY 3a JOTOMOIOI0 BBEAEHHS AWHAMIYHOTO
I'POBOI'0 CEPE/IOBHUIIIA CIIPAB/I PALIIOE.

Kepisauk: KonecnikoB B.A., npogecop
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A framework for optimized distributed systems

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

With the prevalence of distributed applications on today’s infrastructure,
design of such systems has become a very important endeavor. We propose
a framework for designing and implementing robust distributed
applications optimized for a specific operational context as shown in Figure
1. Such a framework takes an application specification, a set of specified
distributed algorithms and a targeted platform and produces optimization
information for the deployed system to maximize its performance.
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Figure 1 — A framework for optimized distributed systems.

The toolset in this framework extracts application information in a form
amenable for analysis. Distributed algorithms are designed in such a way
that application optimization information can be taken into account for
possible optimization in the deployed system. Optimization information
generated by the framework provides opportunities for static and dynamic
optimizations.

Experimental results show that the optimization achieved through the
use of this framework is significant and results in the development of
robust distributed systems.

32



IMA :: 2021 CEKLIA 1: Komn'tomephi nayku ma Kibepbesneka

3a0e3nevyeHHs] MiKKiHIeBOT 0e3MeKH AaBTOMATH30BaHOI MYJIbLTHXMaPH

Jememko B.O.Y, cmyoenm 2p. TPIKI-20-1;
Ilepcikos M.A .2, cmydenm 2p. E-94
X apkiBchKHil HalliOHAIBHKI YHIBEPCHTET PaliOeIeKTPOHIKH,
2XapKiBChKMI MATEHTHO-KOMIT FOTEPHUH KOJEK, M. XapKiB, YKpaina

TexHomyoriuyHe 3aBHaHHSA PO3TOPTaHHS Ta 3a0e3MeducHHS e(PEKTHBHOTO
¢byHkiionyBanHs MyinbtuxMapu (multi-cloud), mo He 3anexuTh Big Micis
3HAXO/KEHHST KOPHCTyBauya Ta NPOrpaMH UM CEpBiCy, IO HAAAETHCSA
MHOKHHOIO HesanexHux nposaiinepis (Cloud Service Providers), e
aKTyaJbHUM 1 TOTpeOye cucreMHoro pimreHHs [1]. 3a3HauaeTbes, IO
HE3aJIKHO B TOro, SKUH THI XMap BUKOPUCTYBAaThCS — IIyOJiduHa,
npuBatHa un TiOpumHa (AWS, Azure, edge cloud Tomro), momituku Ta
KOHTPOJIb MYJIbTUXMAPOIO MOBUHHI OyTH PO3IOIiICHUMH piBHOMIpHO [2].

OTxe, MyIBTHXMAapHOMY CEpEIOBHINY HEOOXimHAa  MDKKiHIEBa
(Hackpi3Ha) opkecTparllis, aOcTparoBaHa Bix 0a30BUX pecypciB, IO
J03BOJIMTH OIEpaTopaM 30CEPEIUTUCH HA TOJIOBHUX (YHKISNX, a HE Ha
CEeMaHTHII HaJallTyBaHb. TakUM YWHOM, OpKecTpalis € (aKTHIHO
mwiatopMoro s aBroMarusanii. KpiMm Toro, mae icHyBaTH HacKpi3HHMA
AHANITUYHUNA piBeHb, M0 3a0e3medyBaTHME BUIUMICTh ITyOJTiYHUX i
MpUBAaTHUX XMap, (I3UYHUX 1 BIpTyallbHUX pecypciB, pobodix
HaBaHTAXXCHb HA MEPEXY Ta jojmatku [1, 2].

OueBHIHO, IO PO3TOPTaHHS MYJIBTHXMapu HEMOXIIMBE 0€3 HasBHOCTI
BOymoBaHMX (QyHKIiM iHpopMmariiiiHoi Oe3mekn A 3abe3neueHHs
PI3HOMaHITHOTO HaBaHTa)XEHHS B OYy/Ib-siKii XMapi, BipTyaJbHIH MalluHi
4y KOHTeWHepi. Taki moniTukd Oe3leKku TMOBHUHHI OyTH PIBHOMIPHO
3aJleKJIapoBaHi Ta 3aCTOCOBYBaHi. 3 IOTO BUXOAWTH, IO iH(popMmariliHa
Oesmeka TpencTaBisie Cco0OW MDKKIHIEBY QyHKIi0. binpme Toro,
MDKKiHIIEBa  O€3lleka  aBTOMAaTH30BaHOI  MYJIBTHXMapud  IOBUHHA
3a0e31eyyBaTHCh TAKOX 3BEpXy BHU3: BiJ JOAATKIB 0 (Qi3UUHUX PECYpCiB.

Kepisuuk: €pemenxo O.C., 0.m.1., npogecop

1. M.V. Kushala, B.S. Shylaja, Recent Trends on Security Issues in Multi-
Cloud Computing: A Survey, ICOSEC (2020).

2. E. Rios, E. lturbe, et al., Dynamic security assurance in multi-cloud
DevOps, CNS (2017).
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Meton HaBYaHHS MofeJi kiaacudikauii Biteokaapis 3 ypaxyBaHHAM
NMPOCTOPOBO-4YACOBOI0 KOHTEKCTY

Kosanenko A.O., cmyoenm; Mockanenko B.B., doyenm
Cymcrkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YkpaiHa

AHai3 JaHWX BiJICOMOHITOPHHTY OO0’ €KTIB Ta MPOIECIB € BAXKIHUBOIO
CKJIQZIOBOIO 0araTbOX aBTOMATH30BAHMX Ta aBTOMATHYHHX CHCTEM B
PI3HOMAHITHUX Tay3siX HapOJHOTO TOCIOAApCTBA. BaxmuBuMu eramamu
knacuikalifiHOTO aHai3y OKpeMHUX KaJpiB Bi€o YM iX MOCTITOBHOCTI €
03HAKOBHM OIMMUC OKPEMHX KaJpiB Ta O3HAKOBHH OIMMC 3aJIKHOCTI MiX
KaJpaMH BiJe0, OCKUIBKA CaMe BiJ IbOTO 3aJEKHUTh €PEKTUBHICTH
BUPIIIYBANbHUX  TMPaBHIL. Haii6inpm  epexTHBHUM MiAXOJAOM 10O
03HAKOBOTO OMHUCY 300paKeHb A0CI BBAKAETHCS BUKOPHCTAHHS 3TOPTKOBUX
HelpoHHNX Mepex. Lo crocyeThest aHami3y MoCiJOBHOCTEN TO T IUPYIOUi
no3uuii 3aiiMaroTh PEKypeHTHI Ta TEMIIOpAJIbHI 3TOPTKOBI Mepexi, TipsBi
Bepcii sKMX 3a0e3meuyloTh IepeBary B IIBUAKoAii Oe3  BTpar
inpopmaTuBHOCTi. Ilpm mpOMYy MOKE pO3IISIOATHCA  3BHYANHUMA
[IEHTPOBAaHUI BapiaHT BUXOAY MOJAEN Tak 1 Kay3zampHUH. IIpoTe kpim
apxiTeKTypy MOJeNli OTpUMaHi pe3ylbTaTh 3alie)kaTh BiJl METOIY
MAIIMHHOTO HABYAHHS, 110 OMUCYETHCS MOCHIJOBHICTIO €TaliB HaBYAHHS 1
BiJIMOBITHUMU (PYHKIIISIMH BTpAT.

[IponoHyeThesl CMIOYATKY HABYATH EKCTPAKTOP O3HAK OKPEMOTO KajIpy B
CKIaji ciaMChKOi HeWpomepeki 31 HOPMaJi30BaHOI TPUILUIETHOIO
¢yHKIiEr0 BTpaT Ta iH(OpMAIifHO-eKCTpeMaIbHOTO KilacudikaTtopa 3i
CHIUTBHOIO OIHAPHOIO KPOC-CHTPOMiiHOK (yHKIiEr0 BTpaT. [Ipu mpomy
KOXEH KJIaC KOJY€EThCS IBINKOBUM KOJIOM XEMiHra, ajie 3 ONTHMI30BaHUM
paziycom, TOOTO 3a/IaHOK0 MAaKCUMAIBHOIO KPATHICTIO TIOMUIIOK, SIKY MOXe
BUIIPABUTH BUPIIIyBalbHE MPABUIO BiANoOBigHOTO Kiacy. ITicis HaBuaHHS
EKCTPAaKTOpPa O3HAaK OKPEMOIro Kajpa, IOCIIJOBHICTh KaJpiB MOXHA
KoAyBaTh dYacoBuM N-BHUMipHUM psjioM, IO aHaiizyBatuMmeTscs 1D
TEMIOPAJIBHOIO 3rOPTKOBOIO MEPEXKEI0 3 PEUENTUBHUM IOJIeM (YaCOBUM
BIKHOM) B Tmax kajapiB. HaBuaHHsS TeMIlOpalibHOI Mepexi MOXKHA
3MIHCHUTH aHAJIOTIYHO B CKJIaJl CiaMChbKOi HelpoMepexi Ta iHhopMaliiiHO-
EKCTPEMAaJIbHOTO Kiacu(ikaTopa 3a OMMCAHOI0 MEPE] IUM CXEMOIO.

IlepeBara maHoro mizxomy [uis aHallizy [IPOCTOPOBO-4ACOBOTO
KOHTEKCTY TOJISIra€ B TOMY, 110 ciaMCbKa Ta iH(popMalliiHO-eKcTpeMalibHa
MoJiesib 3a0e3MeuyI0Th BHCOKY Y3arajbHIOIOUY 3IaTHICTb, a 3FOPTKOBHM
EKCTPaKTOp 3a0e3Meuye BUCOKY OOUMCITIOBANIbHY €()EKTHBHICTb.
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3ropTkoBi rinepkomMiieKcHi HelipoHHI Mepexi 1J1s
aHaJIi3y BifieonocaiioBHOCTEH

Memnsk A.B., cmyoenm; Mockanenko B.B., doyenm
Cymcpkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YkpaiHa

CydacHuil miaxia 0 1HTEIEKTYaJbHOTO aHaJI3y BiJCOIMOCIiJOBHOCTEH
OCHOBaHWM Ha TIOENHAHHI OaraTomapoBOi 3TOPTKOBOI Mepeki s
eKCTpakuii iHpOPMaTUBHUX O3HAK KOXKHOTO KaJIpy Ta PEKypeHTHOI MepeKi
JUIE  BCTAHOBJIGHHS MDKKaIpoBUX 3anexxHocteid. [Ipote  ocranHi
JOCTIDKEHHS TMOKa3yIoTh, IO B 33Jla4ax aHaji3y IOCIiJOBHOCTEH OiIbII
(YyHKITIOHATPHO Ta OOYHCIIOBATHHO €(EKTUBHUMH € TEMIIOpaNbHI
3ropTkoBi Mepexi. [Ipu 1bOMy 30ULIBLICHHS PO3AUIBHOI 3JATHOCTI Ta
o0cATy MaHUX OOYMOBIIOE TOAANBIINA TIOMIYK METOMIB e(hEeKTUBHOTO
KOJyBaHHS o00pa3iB poOaCTHMM TIIOJaHHAM 3 MEHIIOK KUIBKICTIO
napameTpiB.

[lepcieKTHBHUM TiAXOIOM JI0 MOOYIOBU HEUPOHHUX MEPEXK € Mepexis
BiJl KOlyBaHHS MapaMeTpiB NiHCHIMH YHCIaMH J0 KOTyBaHHS MapaMeTpiB
KOMIUIGKCHUMHU 1/2a00 TiMEePKOMILICKCHUMH 4dnciamMu. KoMIUIeKCHO3HAaYHI
3rOPTKOBI MEpekKi 3a0e3MeuyloTh ¢(PESKTUBHUIN aHalli3 300paKeHb y CIpHX
BIJITIHKaX, OCKIJIbKK (ha3a CUTHAIY MIiCTUTh OinbIie iH(popmamii Hixk HOro
ammutityna. ®aza mikceniB Hajgae JETANBHUN OMUC 00’ €KTIB, OCKIIBKH
JI03BOJISIE OJIHOYACHO KOJIyBaTH Kpai, GOpMy 1 Opi€HTallil0 Ha 300pakeHHi.
Mo crocyerbes kompopoBux RGB-300pakeHp TO KOIYyBaHHS KOXXHOTO
miKcesiss KBaTepHIOHOM, 1110 ¢()OPMOBAaHHUI BEKTOPaMU MOBOPOTY KOJIBOPiB
Ta IIKAJIOBaHHS MarHiTyad, € [iikoM npuponHiM. [lpu  npomy
KBaTCPHIOHHI 3TOPTKH JIO3BOJISAIOTH KOJYBAaTH HabaraTo OLIbII CKIIAIHI
O3HaKH, SKi BpaxOBYIOTh SIK IPOCTOPOBI TaK 1 Mi’KKaHAJIbHI 3aJI€XKHOCTI.

Jnst aHamizy Bifieo TOCHIJOBHOCTEH MPOMOHYETHCS BUKOPUCTOBYBATH
noeaHanHs MoaudikoBanux 2D 3roptkoBoi mepexi Ta 1D TemmopanbHOT
3TOPTKOBOI MeEpexi, Jie BiANOBiAHI 3rOpTKOBI (iABTPH 3aMiHEHI Ha
KBaTEpHIOHHI 3ropTKoBi (inbTpu. [Ipn nboMy 3aMiHa CKaJsPHOTO JOOYTKY
Ha [amMiIbTOHOBUH J00YTOK KBAaTEPHIOHIB 3a0e3reuyye YOTUPbOXKpPATHE
3MEHIIIEHHSI KiJTbKOCTI MapaMeTpiB MOPIBHIHO 31 CTAHAATHUMH (BLILTPaMHU.
Hns  BpaxyBaHHS  HEraTMBHOI  CKJIaJoBOi  aKkTWBalil  HEOoOXimHO
BukopuctoByBaTH (ynkiiro PReLU. Takum unHOM, OTprMaHa Mepexa JUis
aHaJli3y BiJeO MOKe OyTH peaii3oBaHa 1 MaTH MOTEHIIHHO BHIILY
MPOAYKTHBHICTH 3a iICHYIOU1 aHAJIOTH.
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Simulation of a distributed drone system using organizational model
approach.

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

Various approaches have been suggested to design, implement and
deploy distributed systems. We utilize an organizational model approach to
simulate a distributed drone system that can be used in a real world for
disaster relief aid deliveries. Autonomous drones work together to achieve
a common goal — delivery of aid in hazardous environment. In our
approach agents (drones) possess capabilities to play roles to achieve
organization goals. A simulation run of our system is shown in Figure 1.

a5

al a3
a2

a4

Figure 1 — A simulation run of a distributed drone system.

Dark area shows the destination. Agents al-a5 are moving towards the
destination with a commander agent guiding the swarm of carrier agents to
the destination communicating through the established communication
protocols.

Simulations are important in developing real distributed systems as they
not only minimize the cost of failure in a real system but also allow for
multiple runs to fine tune the system parameters.
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InTerpauis API Cym/lY 3 caiitamu Ha niatdgopmi Laravel

®Decenko O.1., cmydenm ep. IH.u-91n; O6onsx B.K., doyenm
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

CyMchKUH Jep)KaBHUI YHIBEpCHUTET MOCTIHHO CIIKYE 3a CTPIMKHM
PO3BUTKOM 1H(GOPMAIIHUX TEXHOJIOTiH. BiAmoBigHO, calTH mTiApO3aiIiB
YHIBEPCHUTETY CBOEYACHO OHOBIIOIOTHCSA Ta MOJAEPHI3YIOTHCS, & OCOOMCTHI
KaOiHeT MOCTIHO TOMOBHIOETHCS HOBUMH (PYHKIisIMH. MOXYTbh TaKOX
BUKOPUCTOBYBaTHCh CTOPOHHI HapoOku (caliTh abo mporpamu), sKi
CHOYaTKy MOTJIH OyTH pO3poOJIeHI aisl IHIIUX opraizamiii. Aje mpu
bOMY, MOXXYTh BHHHKHYTH MpoOiieMu iHTerpaiii Bxke icHytouux API
(amra. application programming interface), o pouIupOOTE MOXKIHBOCTI
caittiB Ta mporpam Cym/lV, 3 ctopoHHIME HapoOKaMH.

MeTor0 nmaHOTO TPOEKTY € TepeBipka MOXIMBOCTI iHTerpamii API
Cym/1V 3 caiitom Ha miatdopmi Laravel.

Bubip niei mmatgopmu OyB 3yMOBJIEHHI HasBHICTIO B Hi CHCTEMH
MVC (Model-Visual-Controller), sika Hamae 3mory po3poOuisaTH OKpeMmi
KOMIIOHEHTI, a BXe MOTIM 30MpaT iX y HeoOXimHOMY BHTIIsAi. A OTXKe
po3poOka Ta mojaibiia Moaudikailiss caWTy He MOBHHHA BHKJIUKATH
3HayHuX npobsiem. Cucrema MVC Takox MOXe CHPOCTUTH iHTErpaito
API Cym/1V.

PesynmsTaTom gociimkenHs craB cair freelance-tumy mjst BupilmeHHs
pizHOMaHiTHUX TpoOinem y mexax CymlY. Kiientcbka wactuna caity
BHKOHaHa 3a jornomoror Bootstrap (HaGip iHCTPYMEHTIB JJisi CTBOPSHHS
Be0O-caiiTiB, skuii MicTuts 1mrabmonn CSS Ta HTML) Ta JavaScript (moBa
MpoTrpaMyBaHHs, IO HaiyacTille BUKOPUCTOBYEThCS ISl CIIEHApiiB
BeOCTOpiHOK). [yt  cepBepHOi YacTHHM CalWTy BHKOPHCTOBYBAJIACh
ckpunroBa MoBa PHP, ska e ocHoBoro miardopmu Laravel ta cuctema
kepyBaHHs Oazamu manux MySQL. B skocti iHTerpoBanux APl Oys
3afgisHuid  cnucok  Kadexp, (akynpTeTiB Ta IHCTUTYTIB, a TaKOX
MOKJIMBICTh aBTOpH3alii depe3 ocobuctuii kabiHer. Crnmcok kadenp
PO3IIMPUB CUCTEMY TIONIYKY Ta CTBOPEHHsSI 3aMOBJICHb, a aBTOpPHU3AIlis
yepe3 ocoOucTHil KaOiHeT Hajajga 3MOTY BHKOPUCTOBYBAaTH JaHi JUIst
npodiIto KHPUCTYBaya Ha CaMTi.

Bukonane focipkeHHs nokasye, mo inrerpamis APl CymJ1Y 3 caittom
Ha maardopmi Laravel moxuea ta mominasHa.
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Indopmaniiine Ta mporpamMHe 3ade3neveHHs 3aXUIIEHOT0 Bed-caiiTy

Amenko b.B., cmyoenm; O6omsix B.K., doyenm; Ospyubkuit M.C., acnipanm
Cymcrkuit nep>kaBHAN yHiBepcuteT, M. Cymu, YkpaiHa

XapakTepHOIO PHUCOI0 HAIIOTO 4Yacy € CTPIMKHHA TEXHOJOTTUHHUHA
po3BUTOK Tn00anbHOI KOMIT'IOTepHOi Mepexi. Jlrogu Bce Oinblie
iH(hopMarii moyanu 30epiraTa y IuQpoBOMYy BUTISAAL. 30KpeMa, B Mepexi
Internet cranu 3’sBisATHCS 1HPOPMAIIIIHO-TOBIIKOBI peCypCH, SIKi HaJIal0Th
CBOIM KOpHCTyBayaM JIOCTYIl [0 3HAYHMX MAacHBIB JepKaBHOI 4H
MPUBATHOI iH(OpMaIlii, 0 Ma€ MeBHY BapTiCTh.

BrnacHukn koHKypyrounmx ¢ipM, a B JaHOMY BHIIAQJKY EJICKTPOHHHUX
MarasuHiB, MOXYTbh OYTH 3allikaBJieHI B O€3KOIITOBHOMY OTPUMAaHHI OIUCY
TOBapiB, SKi HaBEJCHI Ha IHIMHMX pecypcax. TakoK MOXIIHBI CHUTYyarlil
nyONfOBaHHS camMoro BeO-pecypcy 3a JOMOMOTOK  CIeIiai30BaHUX
nporpaM. lle BHKIMKae HEOOXiAHICTH 3axHcTy iHpOpMalii Ta KOOy Bix
MOBHOTO KOTIFOBaHHSI.

Metoro poboTH € po3poOka iHPOpPMAIITHOTO Ta MPOTPAMHOTO
3a0e3MeUeHHs] 3aXMIIEHOro BeO-caiiTy 3 CHUCTeMOr, Mo OJOKye
KomiroBaHHs iHQopmMalii 3 caiity. Po3pobnena iHdopmaniiina cuctema
TaKOX 3a0e3Ieuye YHUKHEHHS JyOJIIOBaHHS KOJ.

Jus  po3poOku iHGOpMAIifHOI CHCTEMH BUKOPHCTAHO (HPEeHMBOpPK
React, sxmii 3a0e3neuye MOXIIMBICTh YHUKHCHHS JIyOJIIOBaHHS KOIy. 3
norioMoror 0i0moTexu JavaScript TOmaeThCsl MOXIMBICTH 3aXUCTY Bif
KOITiFOBAaHHS HAIIOBHEHHSI CATY KOHTEHTOM.

lonoBHoo ocobnmBicTi0O React € migrpumka BipTyansHoro DOM
JiepeBa, 3aBISKH SKOMY Opay3ep OHOBJIIOETbCS HE IMOBHICTIO, TOOTO
BinOyBaroTbess mopiBHsHHA Virtual DOM 3 DOM (6paysepom) Ta
BUPIIIYETHCS, SIK HaeeKTUBHIIIe OHOBHUTH Opay3ep.

HeoOximHO TakoX 3ayBaKUTH OJHOCTOPOHHS Iepenava naHux. lle mae
Oinpie maHCiB Ha yOesnmeueHHA Bifg AyOJroBaHHS Koxmy. Takox 3a
JONOMOroto JavaScript € MOXIJIUBICTb HE JIOITYCTUTH KOTIiIOBAHHS KOHTEHTY
3 Be0-CTOPIHOK.

Pe3ynpTaToM BHKOHAHOTO JOCIIKEHHSI € CTBOpEHHsI 1H(OpMAIliitHOTO
Ta MPOrpamMHOro 3ade3neveHHs 3aXMUIICHOTr0 BeO-CaiTy, 0 Ma€e 3aXHCT K
iHpopMaIlii 0 3HAXOIUThCS O€3MOCepeHhO Ha BEO-CTOpPIHIN, Tak 1 3
3a0e3TMeUeHHSIM HEMOKIIMBOCTI JTyOIFOBaHHS KOy BEO-I0/IaTKYy.
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Specification of primitive commands used for defining security policies
in software system development

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

Access Control Matrix (ACM) is the de facto mechanism to describe a
protection state of a system used in computer security. We use this
mechanism to specify confidentiality, integrity, and availability policies at
the application level within a framework for developing software systems.

In this work we describe the basic elements of our approach, namely the
primitive commands utilized to build more complex commands for
analysis.

We define a set of objects O to be the set of all protected entities
relevant to the protection state of the system. We define a set of subjects S
to be the set of processes and users, those entities of the system that can use
the objects of the system. We define 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 then a set of
rights of subject s over object o.

A system transitions from one state to another. Each transition is caused
by the application of a command. Each command consists of a combination
of primitive commands such as create subject, create object, create right,
delete subject, delete object, delete right and other statements. One of such
primitive commands, a create subject command, is shown below with its
pre- and postconditions.

Precondition: s ¢ S @
Primitive command: create s (2
Postconditions: ' =S U {s}, O’ =0 u {s} 3
(vy € O) [a'[s, y] = <] (4)
(Vx € &) [@'[x, 5] = ] (5)
(vx € 5) (vy € O) [a'[x, y] = Alx, Y]] (6)

The goal of our work is the development of a framework for analyzing
commands that affect system transitions, automatically monitoring the
system transitions to make sure the system remains in a secure state and
logging relevant information.
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BipTyaanHe cepenoBuiie 1/ BUBYEHHSI METOAUK MOOY/I0BU
oesneunux VPN-3'ennann

JlaBpuk T.B., cmapwwuii suxnadau; bacoB M.B., cmyoenm ep. Kb-71
Cymcpkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YKpaiHa

CroroHi KOpropaTuBHI MEpeXi € HEBiJ €MHOI YacTUHOIO OyIb-sIKOi
Cy4acHOiI KOMIIaHii. 3a [OTOMOTOI0 TaKWX MepeX MOXKHa Oe3medHo
nepeaaBaT i OTpUMYBATH iH(opMallio HaBiTh Ha BiAcTaHi. JaHuil miaxin e
Iy’K€ 3pY4YHUM, OCKIJIbKM TMEPCOHAN HE TPHUB’SI3aHUH O KOHKPETHOTO
MICIISI, @ MOXKE IPALOBaTH 3 OyAb-K0i TOukM IaHeTd. OgHAK 3a TaKuX
oOcTaBMH KaHanmu mepenavi iHdopmamii Ta KOMITIOTEpH TPAIliBHUKIB
CTarOTh OLJIBII BPA3JIMBUMU JIJIsl 3JIOBMUCHHKIB, SIKI 0a)Kal0Th 3aBOJIOMIITH Ta
ckopuctatrca KoHGimeHmiHOIO iHGopMariero. Jns  Toro, 100
3a0e3MeYnTH  HANEKHUM  3aXWCT KaHamiB  mepemadi  iHpopmarii
PEKOMEH/IyIOTh BHUKOPHUCTOBYBaTH BipTyanbHi mpuBaTHi Mepexi (VPN).
VPN — e BipTyasjbHa MpUBaTHA MEPEXKa, sSIKa Aa€ MOXKIUBICTh BCTAHOBUTH
3axHIICHE MepexKeBe 3’€THAHHSA iz yac BUKOPHUCTAHHS
3arajibHOIOCTYITHUX MEPEX.

Texnonorist VPN Moxe OyTn moOymoBaHa Ha OCHOBI TAKHX MPOTOKOJIB,
sk PPTP, L2TP/IPSec, OpenVPN. Oxguum 3 HalOinbIl MOMYJISIPHUX €
nporokosn OpenVPN. Moro nepeBaroio € pisHOMaHITHICTb B HaJAIITYBaHHI
Ta BUKOpucTaHHs 6i0mioTek Open SSL, TLS romo. 3acrocyBanus mmudpis
3DES ta AES B npotokonax L2TP/IPSec € BenuKoro nepeBaror, OCKuUIbKU
nepenavya JaHuX cTae OesmeuHimor. OJHAK I TPOTOKONA MAaTh 1
Heponiku. Tomy nuTanHs BuOOpy criocoOy modynosu VPN € akTyansHIM.

Po3pobieHHst BIpTyanbHOTO CEpElOBUINA /ISl BHBYCHHS METOJUK
nmoOynoBu Oesmeunnx VPN-3’eqnanp mae Ha MerTi 3a0e3nedntd BUOIp
olepariiifHol CUCTeMH Ta MPOrpaMHUX MOJATKIB sy peanizamii VPN-
3’€JIHaHb, CIICI[iai30BaHUX JOAATKIB I BipTyaji3allii, 1m0 I03BOJIUTh
3MIACHATH OLIHKY OCHOBHHMX HPOTOKONIB aisi peanizanii VPN-3’enHaHb.
OcHoBoro st BipTyamizaiii Oyzae Bukopuctano mojarok Virtual Box.
Onepariiina cucrema Centos 7,8 Oyzae ciyryBatu cepeepom OpenVPN, a
KIIIEHTChKE TMpOTpaMHe 3a0e3rneueHHs OyJlie 3aBaHTAKEHO Ha PI3HUX
BipTyalbHHX omepauiiHux cucremax Ha 0a3i Window 10 ta Centos 7.
Otxe, BipTyalbHE CEpeIOBUINE CIIPUATUME BHBUCHHIO METOJUK MO0y I0BU
Oesmeunnx VPN-3'eqHanp Ta 37iiCHEHHIO OOIPYHTOBAaHOTO BHOODPY
cnocoOy oprawnizarii VPN.
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IopiBHANbHUIA aHATI3 cHCTeM KepYBaHHA BMiCTOM /IJIsl CTBOPEHHSA
Oe3meyHnX CalTIB

JlaBpuk T.B., cmapwwuii suxnadau; Jlousko C.I1., cmyoenm ep. Kb-71
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

Y cyuacHOMy CBITI sl OUTBIIOCTI KOMIIAHIH HEOOXiJHOK YMOBOKO
edekTUBHOrO (DYyHKITIOHYBaHHS CTa€ iX MpeACTaBIeHHS B [HTEpHET-Mepexi.
BebcaliT € o0MMyusM KOMIAHIii Ta HAJA€ MOKJIMBICTh OPraHi3yBaTH 3py4HY
B32EMOIIIO 3 KITIEHTAMH Ta TapTHEPAMH.

CTBOpEHHS SIKICHOTO CaiiTy € JOBOMNI TPYIOMICTKOK POOOTOI0, OCOOIHBO
I THX, XTO To4ynMHae 1e pobutn Bmepmre. 11lo6 mpuckoputn mporec
CTBOPEHHSI CaWTIB Ta JOMOMOITH HOBa4KaM, 3aCTOCOBYIOTHCS ILIaTQOpMHU
cTBOpeHHsi caitiB abo Content Management Systems (CMS). CMS
mwaThopMu 1€ CHUCTEMH KEpyBaHHS BMICTOM, 3a JIOTIOMOTOIO SIKHX
KOPHCTYBa4, abCONIOTHO HE 3HAIOYM MOBH MPOTPaMyBaHHS, Ma€ MOXKIHUBICTh
CTBOPUTH CBili caiiT. 3a3BMUaii Taki CUCTEMU MalOTh iHTYITHBHO 3pO3yMilTHiA
rpadiuamii iHTepdeiic. KopructyBad mpocto cTBOproe amzaiH caiiry, a CMS
3aiiMaeThCsl KOHBEPTAIIil0 IOTO TU3aliHy B KoJ. OJHAK, BRYKIMBUM ITUTAHHSIM
JUIsl KOMIIaHii € piBeHb 3aXHUIICHOCTI CTBOPEHOTO CalTy, OCKLUIBKH TIpU
BIZICYTHOCTI 3aC00iB 3aXMCTy CaiTy € BelHMKa HMOBIpHICTh BTpaTH (DiHAHCIB Ta
JOBipu KITi€HTIB. ToMy akTyalbHUM BBaKAEMO IIPOBEICHHS ITOPIBHIBHOTO
aHAN3y pI3HAX CHCTEM KEpyBaHHS BMICTOM 3 TOYKH 30py CTBOPEHHS
0e3IeYHNX CaTiB.

Jltst 3nificHeHHs aHastisy obpani Taki mwiardpopmu CMS, sk WIX, Joomla,
Drupal, WordPress. 3a pesyiasraramMmu 10CITiKEHb (DaxiBIliB BCTAHOBIICHO, 110
caliTh, CTBOpeHI 3a Jomnomoror Komepuiianx CMS y 4 pasu piame
MiIAI0TBCA  aTakaM Ta MOTPAaIUIIIOTh B 4OpHI chucku. OpHak, cepen
oeskormroBHrX CMS cutyanis Takok HeoZHO3HauHa. /71 CTBOpEHHS CaiTy
Ta HOro MOAANIBIIOr0 CYMpoBOLy Oe3reKa B 3HAUHIH Mipi 3aJIeXKUTh Bijl caMol
CMS Ta BYacHOrO BCTAHOBJICHHS OHOBJIEHb, HEOOXIAHMX ISl Oe3neKu
pecypcy. Hanpuknan, 3 ycix nepeBipeHux caiTi jiuiie 3% BUKOPHUCTOBYBAIN
octanHi0 Bepciro Joomla ta 15% WordPress. Ile B ¢Bo0 uepry mpusBeio 0
TOro, MO J0Js TpoOieMHHUX calTiB Ha Joomla B 3 pasu Oiunbiiie, HDK Ha
WordPress. Kpim toro, WordPress e naiinommpenimoro CMS cepen ycix, i
Yepe3 TaKy MOUIMPEHICTh KiJIBKICTh B3JIOMIB CaiTiB € Outbiorn. OTke, aHami3
CMS 3 Toukm 30py Oe3NeKkd CaWTIB Mae CIPUSITH TiJBUIICHHIO PiBHS
3aXHUILEHOCTI CTBOPEHMX CAMTIB.
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Konnenuist Zero Trust

Smenko A.M., cmydenm epynu Kb-81
Cymcekuit nepxxaBHui yHiBepcuteT, M.Cymu, YKpaiHa

Kpami mnpaktuku 3axucty iHdopmamii B KiHIEBOMY MiACYMKY
3acrapiBaroTh a00 HeOE3NMeYHO BIJACTAIOTh BiA PIiBHA arak.  3apas
TpaAULiHHUN TPHUHIUT 3aXUCTy NMEPUMETPY BHYTPINIHBOI MEpeXi BKe He
Mpalioe — MeXi po3MHUTI depe3 Bigganeny podoty Ta konmenuito BYOD.
OueBuaHO, O MPHUUIIOB Yac JUIS HOBOi mapagurMu Oesneku. BHacmimzok
IIBOTO 1 3'SIBUJIACS MOJICITb HYJIBOBOI JTOBipI» (Zero Trust).

Zero Trust — me mMozens Oe3nekn, po3pobdiaeHa KONUIIHIM aHATiTHKOM
Forrester dxxonom Kinmeparom B 2010 pomi. Bona mae Ha yBa3i moBHy
BIJICYTHICTB AOBipH 110 Oynb-Koro. ToOTO KOKEH KOPUCTYBad abo MPHUCTpPiit
TTOBMHHI MATBEPKYBATH CBOi JaHi KOXKHOTO pa3y, KO BOHHU 3alUTYIOTh
JIOCTYII JI0 OY/Ib-SIKOT'0 PECYpPCy BCEepeIrHI a00 3a MEKaMHU MEPEXKI.

Zero Trust nporoHye CiM KITIOYOBHUX NPUHIMIIIB peanizamii, Ha fKi CIij
3BEpHYTH yBary Oprafi3allisiM ImpH mepexoi 10 JaHOl Mozelli Oe3MeKH:
Data Zero Trust;

Networks ZeroTrust;
Workloads Zero Trust;
People Zero Trust;

Devices Zero Trust;
Visualization and analytics;
. Automation and control.

Otxe, Zero Trust — MEePCIEKTHUBHUNA HAIPSIMOK PO3BUTKY MEPEHKEBOI
Oe3mekn. KommaHissM BapTo MOCTYNOBO BIPOBAKYBATH ii, HExai HaBiTh
MOETHYIOUN 3 TPAAUIIHHUM MiIX0IO0M 3axucTy nepumerpy. Ilepexim no
apXiTeKTypH 3 HYJIOBOIO JIOBIpOIO TPUITYCKAE BUKOPHCTAHHS JOCTYITHUX
TEXHOJIOTiH, ane moTpedye Yacy - SK B TEXHIYHOMY IUIaHi, Tak i 3 OOKy
BUPILIEHHS ICUXOCOLIaJbHUX MNHTaHb. llicis 3akiHYEHHS TNEepexoay
opraizalisi OTpUMae IMepeBarn 3a pPaxyHOK CKOPOYEHHS KiIbKOCTI
THIMJEHTIB B c(epi Oe3MeKr YKyIi 3 MOXJIHMBICTIO THYYKO YIPaBISITH
3aXHCTOM B 3aJIeXKHOCTI BijI 3MiH [T-iH(ppacTpykTypH.

Nook~wdhE

KepiBauk: bapuenko H.J1., k.m.n., doyenm
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3axucT Big Kidep3104uHiB

[entyxin M.C., cmydenm ep.Kb-81
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

IcHye Benmuka KUTBKICTh BUIIB KiOEP3JIOUMHIB, SIKI MOJKHA PO3IUTUTH Ha
IBi KaTeropii: oZHOPa30Bi, HANPUKIAJ, YCTAHOBKA Ha KOMIT'IOTEp Bipycy,
0 BUKpaga€e OCOOWCTI [aHi; 1 CHCTEMaTHYHI 3JIOYMHH, HAMPHUKIIAT,
BUMaraHHs a0o oprasisailisi TEpOPUCTUYHHX aTak [1].

st 3anobiranns  KiGep3JI0YMHHOCTI:

1) Perymsipro onoimoiite I13 i onepariiiny cuctemy.

2) BukopucTOBYIiTE CKIIaIHI MApOIi.

3) He mHartuckaiiTe Ha TOCWIaHHS B  CICKTPOHHHUX  CIaM
MTOBIJOMJICHHSX 1 HA caifTax, IKUM HE JTOBIps€Te.

4) He wuanaBaiite ocoOucTy iH(OpMAIifO, HE TMEPEKOHABIINCH Y
Oesreri KaHay nepeaui.

5) VBaxHo mepesipsiite axpecu BeO-caiiTiB, AKi BU BiABIAy€ETE.

6) Bcranosits anTuBipycHe I13 Ta oHOBIIONTE #i0TO [2] .

HotpumanHss Takux mpaBuia OesnedHoi poOotum B IHTepHeTi, sK
yTPUMaHHs BiJl 3aBaHTaKEHb 3 HEBIIOMUX JKEpe 1 BiIBiyBaHHs CalTIB 3
HHU3BKOIO peIyTallielo - 1€ 3J0pOBUIl TIy3J B paMKax 3aroOiraHHs
kibep3nounHiB [1].

Kepieauk: bapuenko H.JI., k.m.n., doyenm
1. Avast.ru - [Enexrponnmuii pecypc] https://www.avast.ru/c-cybercrime

2. Kaspersky.ru - [Enextpornuii pecypc]
https://www.kaspersky.ru/resource-center/threats/what-is-cybercrime

43



CEKIIA 1: Komn'tomepni nayku ma Kibepbesnexka IMA :: 2021

Creranorpadiunuii 3axuct indopmaiii

Timuenko A.B., cmyoenmia ep. Kb-81
Cymcrkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

Ha gpanmii 4ac HEOOXimHICTH BHKOPHCTOBYBATH  MPHXOBAaHHUM
iHpopMaLiiiHuil 0OMiH B cMCTEMax CIHeliadbHOro MPU3HAYCHHS, a TAKOXK B
CUTYAIIisIX, KO HECAaHKI[IOHOBAHUH JOCTYI 110 iHGopMaIlil MOBHHEH OyTH
3aKpUTHH, 3HayHO 3pocna. Creranorpadis MNPONoOHYye Oe3iY HOBUX
METOAIB 3aXUCTy iH(OpPMAIIHUX pecypciB, a TaKOX 3aCTOCOBYIOTHCS
BiIOMi 1 pO3pOOISIOTECS HOBI MeToau creraHorpadii, ski 6a3yroTbcs Ha
pe3ynbTaTax pi3HUX 00JacTeil HayKu.

3 MOSIBOI0 KOMIT' FOTEPHUX CHCTEM 1 MEPEXK, a TAKOXK depe3 0OMEKEHHS
BUKOPHCTaHHS KpunTorpadigHuX 3aco0iB Ta HaJI3BUYANHY aKTyalbHICTh
MpoOJIeMH 3aXUCTy IHTENEKTYalbHOI BJIACHOCTI, cTeraHorpadis crae
MPEeMETOM 3POCTaI0YOro IHTEpEeCY i aKTUBHUX TOCIIIKCHb.

3amaya HaAIMHOTO 3aXUCTy iHGopMaIli Bl HECAHKIIIOHOBAHOTO
JOCTYIly HE € BHPIMICEHOI B MOBHOMY 00cs3i mpobiemoro. OmuH i3
MEPCHeKTUBHUX HampsMiB 3axucTy iHpopmanii copMyBaB cydacHi
MeToju creraHorpadii [1].

CreraHorpadiss — 1e Hayka, Ska NPUXOBYe mepenady iHpopmaii
MUITXOM 30€peXeHHsI B TAEMHHIII caMoro (DakTy mepeaadi.

Ha Biaminy Big kpumrtorpadii, meroau creraHorpadii J03BOJSIOTH
BOY/TOBYBaTH CEKPETHI TOBIJOMJICHHsS B HEIIKIJIJINBI IMOCIAaHHS TaK, 00
HEMOJKJIMBO OYJI0 3aIiI03pUTH ICHYBaHHS TAEMHOTO TTOCTIaHHS.

OTxe, TUPHUXOBYBaHHS  Oa)KaHOTO  MOBIJIOMJIGHHS  METOIaMH
creranorpadii 3HA4YHO 3HWXKYE HMOBIPHICTh BHSBJICHHS caMOro (axTy
mepenadi MOBIZOMJICHHS. A  SKIIO I MOBLAOMJICHHS JO TOTO XK
3amm(poBaHO, TO BOHO Ma€ M€ OJWH, JOJATKOBHHA, PiBEHb 3aXUCTY BiJ
HECaHKIIOHOBAHOTO IOCTYyIY [2].

KepiBuuk: bapuenko H.JI., x.m.n., doyenm
1. BI. TIpubyuun, W.H. Oxos, W.B. Typunues, Lugpposas
cmeeanoepagus. (M.: Conon-Ilpecc: 2002.)

2. O.B. I'enne, Ocnosvr cmecoananusa. 3awuma ungopmayuu. Ne 3, 57

(2000).
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DimuHroBi aTakn

Cymiok 1.O., cmyodenm ep.Kb-81
CymMmchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

AKTyansHicTb. QINIMHT aTaky L€ OAWH 3 HaWCTapilMX BHAIB KibepaTak,
mo BUHUK 1i¢ B 1990-x pokax, i 0 HUX Mp 3aIWIIAETECS OIHUM 3
HAUTTOIIMPEHIIINX 1 MIKIUTABUX, OCKUTGKH (DIIITMHTOBI TTOBIIOMIICHHS 1 METOIH
CTaroTh BCe OUTHIT BUTOHYEHMMH Ta HeOesneunmmuy. Hampuximan, y 2019 pori
GIIMHT cTaB HAMNOIIMPEHIIMM KiOep3JI0urHOM, mocTpakaanu nonan 100
THCSTY YOJIOBIK, 3a3HABILH 30UTKIB moHaa $57 M [1].

IocranoBka 3aBmanusi. [lpoBecTw ormsiy mMyOMiKariid MIOMO TTOHSTTS
dinmHr aTaka, Ta 3ac00H HOTO MOTEPEHKEHHSL.

Pe3yabraT. QinmHr e BUJ iHTEpHET IaxpaicTBa, HiTh SKOTO OTPHUMATH
KOH(IEHITIHI aHi KOPHCTYBadiB, a00 OpraHi3alliif, IDIIXOM PO3CHIKA
CNIEKTPOHHMX JIMCTiB BiJl iMeHI OaHKIiB, MOMYJSIPHUX OpEHiB, COLaTbHUX
Mepex, Tomo [2]. Illaxpai BUKOPHCTOBYIOTH Pi3Hi MCUXOJOTIYHI MPUHOMH Ta
COIANTbHY 1HKEHEPItO0 TS IPUBEPTAHHS YBArW KOPHUCTYBAUiB.

st 3axucty Bin (immHTY, Tpeba Ha cam rmepen OyTH 00i3HaHMM TIPO IF0
3arpo3y, 1 pO3yMITH, IO HE MOKHA 3aJIMIIATH OyIb-Ky iH(OpMaIio Ha
mmo3pimmx — cadTax. Bukopucranas —OararodakTopHOi  ayTeHTH(IKAIIL,
JIOTIOMO)KE OOMEXKHUTH IaxpasiM JIOCTYI JI0 BalluX pecypci. Takox icHye psi
AHTUQIIMHTOBUX THCTPYMEHTIB Ta CEpBICIB, SIKI JIOIOMOXYTh TO30yTHCS
3HAYHOI YACTHHH TaKWX TOBimoMIeHb, Hamp.. BrandShield, BrandShield,
Avanan, Barracuda Sentinel, Torwo.

BucHoBok. Hesakaioum Ha Te, MI0 KOPUCTYBadi KOMIT IOTEPIB
PO3YMHIIIAIOTE, & IHCTPYMEHTH 3aXUCTY BiJ] (IIMHTY CTAIOTh OUTBII TOYHHMH,
maxpai sK 1 paHille, HpOUBiTarOTh. [lpuBabneHi OOIITHKAMH TPOIIOBOIO
BUTOJIM, BEJMKAMH 3HIWKKaMH Ha TOBap, (iHAHCOBHMH a00 (i3MIHHMH
3arpo3am, 3 JiFoJied BUMaHIOIOTh JIECATKU THCSY JtonapiB. Kommanii 3a3Hat0Th
11e OLBIINX 30MTKIB — PaXyHOK ifie Ha MUTBHOHH ToMapiB [3].

KepiBauk: bapuenxo H.JL., x.m.n., doyenm

1. Jlomaiom 6e3 e3noma: guwune cman ewe onacuee. [Enexrponnuii pecypcl:
https://Aww.gazeta.ru/tech/2020/07/20/13159111/phishing_danger.shtml

2. Quuwune - Bukuneous. [Enextponnmii pecypc]: https:/ru.wikipedia.org/
wiki/%D0%A4%D0%B8%D1%88%D0%B8%D0%BD%D0%B3

3. What is phishing? How this cyber attack works and how to prevent it.
[Enexrponnnii  pecypc]  https://mww.csoonline.com/article/2117843/what-is-
phishing-how-this-cyber-attack-works-and-how-to-prevent-it.ntml
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3axmcT Big cnocTepe:keHnst B IHTepHeTi

Carypa A.P., cmyoenm ep.Kb-81
Cymcrkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

AxrtyansHicTs. Ha chorogni ¢axt cresxeHHS B Mepexi [HTepHeT He €
HOBHMHOIO Maiie IS KOXHOTO KOpHcTyBaya. /laHi mpo KO>KHOro 3 Hac
36MparoTh SK HaMOLIbIN KoMIaHii, Taki sk — Google, Facebook, Microsoft,
Apple Ta iHmIi, Tak i 3BUYaiiHi cCalTH U MEPETIIsAy cepialiB, MPOBEICHHS
MOKYIMOK, Tomo. Yumano iHdopmarliii yrikae uepe3 HeoOi3HaHICTh
KOpHCTYBada SIKHW BIIKPHBAE AOCTYI A0 300py JaHWX Ha BCIX MOMIIMBHAX
caiiTax i HiSIK He TypOyeTbcs mpo 3anmo0ixHi 3axoau [1].

PesyabTaTu. 3 mepmoro moriisiAy e HaA3BUYAHO HACTOPOXKYE, IO
Tak OaraTo opraHizamiii 30MparTh Ta 30epiraloTe NaHi Mpo HAc, aue B
OLIBIIOCTI BUTIAMIKIB i€ JIUIIE JUIs iHAUBiAyanbpHOI peknamu. [lificHo Hece
3arpo3y Tod (hakT, 10 JlaHi MPO HAC MOXKYTh MepexBadyBaTH abo KpacTH
3JI0BMHUCHHKH Ta BUKOPUCTOBYBATH BXK€E B CBOIX OLTBII MAaryOHUX IJISX.

Came depe3 Taki mpuumHMA Tpeda 3HATH 1 BMITH 3axumiata cebe i
iHpopmalito mpo cebe HacTymHUMH cnocoOamu: BcTanoBieHHs HTTPS
Everywhere, BHKOpHCTOBYBAaTH OJIOKYBaJIbHHUK pEKIaMH Ta TpPeKepiB,
3minuTH  DNS-cepBep, MOXJIMBO BHUKOPHUCTOBYBaTH lor Opaysep,
BUMKHYTH T€OJIOKalilo, fe Le He norpidHo, Oyt obepexxHuMm 3 VPN,
Tomo. HaBiTh BUKOpUCTAaHHSI HETMOBHOTO CIHCKY IOpaJ MOXE JIOCTATHBO
3HM3UTH 30ip iHpopmamii [2].

BucnoBok. [linOuBatoun miICyMKH BapTO 3a3HAYUTH, IO TpodiIemMa
CTeXeHHs1 1 300py naHux B I[HTepHeTi akTyanmpHa sk Hikonmu. KoxkeH
PHU3UKYE BTPATUTH KOIITH, OCOOMCTI J]aHi, TOIIO Yepe3 BUTIK iHPOpMaIIii 10
xakepiB. ToMy BapTo mpuiiMaTH 10 yBaru npaBujia KiOeprpaMoTHOCTI, SKi
BKa3aHi BUIIE 1 HE TUIBKHU.

KepiBuuk: ABpamenxo B.B., k.m.n., doyenm
1. Ax szaxucmumuce 6i0 oaaun-cmedcenns. [Enexrponnuit pecypc] /
Pexxum nocrtymy: https://www.dw.com/ru

2. Ax 3axucmumu cebe 6i0 cmedcennss 6 inmepremi. [EnekTpoHHMI
pecypc] / Pexxum moctymy: https://dev.by/news/data-seek-and-hide
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BiomeTpis ik aJbTepHATHBA MAPOJIAM

Pesnik M.M., cmydenm ep. Kb-81
Cymchkuii nepkaBHUH yHiBepcuteT, M.Cymu, YKpaiHa

Kpanixku ineHTHdiKalmiiiHUX JaHWX BHUKIUKAIOTH BCe  OUIbIIY
CcTypOOBaHICTh y CychinbcTBI - 3a manumu jume y CIIA, sxepTBamu
po3KpamaHHs iMeHTH(DIKYIOTh BiIOMOCTEH MIOPIYHO CTalOTh MIJTBHOHH, a
«KpazixKa 0cOOMCTOCTI» CTaja HaWMOUIMPEHINIOK CKaprolw CIOKHWBadiB.
Y mudpoBy emnoxy TpaAMIiHHUX METOJIB aBTeHTH(IKAIii - mapoiiB i
MOCBiTYeHb 0COOM - BXK€ HEAOCTaTHBO MJIsi OOpPOTHOM 3 pO3KpamaHHIM
inenTudikamifHuX BimoMmocTel 1 3abesrmedenHs Oesmekn. OcoOHCTOCTI
i1eHTUdIKyI04l JaHHI Jierko 3a0yTH Je-HeOynb, BTPAaTUTH, BrajaTH,
BKpacTH abo mepesaTH.

BioMerpuuHi cucTeMu pO3Mi3HAIOTH JIIOJIEH HA OCHOBI iX aHATOMIYHHX
ocobnmBocTel (BIAOUTKIB MaNbLiB, crnoco0y OcCOOM, MalloHKa JiHil
JIOJIOHI, paiiy»KHOi 000JIOHKH, TOJIOCH) a00 MOBEIIHKOBUX pHUC (ITiAMHUCH,
xomu). Ockinmpku 1 puch  (i3UdHO TOB'SI3aHI 3 KOPHCTyBaueM,
OloMeTpHYHMIA PO3Ii3HABAaHHS HAAIMHO B POJI MEXaHi3My, IO CTEXKHTb,
mo6 TIABKK Ti, y KOIO € HEOOXiJHI MOBHOBAXKEHHS, MOTJH OTPHUMATH
JOCTYII IO KOMITTOTEPHOI CUCTEMH 3apa3 akTHBHO CTBOPIOIOTHCS JTOJATKU
st OiomerpuuHoi mnepeBipku Ha npukinang Windows Hello kommnanii
Microsoft.

Orxe biomerpuune posmizHaBaHHA 3a0e3nedye OuUIbII  HaxidHY
aBTeHTH(]IKAIiI0 KOPUCTYBaviB, HIX Mapoji i 3acBimdyBanmu ocoly. Xoda
OloMeTpuuHI CHUCTEMH HE € aOCONIOTHO HaJIHHUMH, BOHHM aKTHBHO
BJIOCKOHAJTFOIOTHCSL.

KepiBauk: ABpamenko B.B., k.m.n., doyenm

1. Memoou nidguwenns  eghekmuenocmi  KOMHOHeHmMIE  Oe3neKu
KOMAIOMEPHUX CUCMEM 3 BUKOPUCTNAHHAM MACKVIOUUX eNleMeHmis
Mmexcmosux ma biomempudHuUx OAHUX
https://Ipnu.ua/sites/default/files/2020/dissertation/1508/dis-
ihnatovychao.pdf
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TexuoJ1orii 0J10K4YeHH

Pamuenko O.C., cmyoenm ep. Kb-81-0
Cymcrkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

[ndopmaniiini TexHoNOril 3'SIBASIOTHCS 1 PO3BHBAIOTHCS HACTIIBKH
CTpIMKO, 1110 (paxiBIli YACOM HE BCTHUTalOTh 3pearyBaTH Ha iX MOSBY, IO 1
cramocst 3 Blockchain. Tomy 6e3 3HawHS crenundikn AaHO! TEXHOJOTII,
Oyne OOCUTH MpoOJIeMaTHYHO OpIEHTYBaTHCS B €KOHOMIIi Ta cdepi
¢iHaHCiB, a TakoX B IHMIMX cdepax, Ae MOXKIMUBO ii 3acTtocyBaHHsS. Kpim
TOTO, aKTUBHO OOTOBOPIOETHCS BUKOPHCTAHHS TEXHOJOTI — OJOKYEHH B
SIKOCTI 0a3| /IS MIATKHUX CUCTEM, NI IIEHTPalbHI 0aHKH B MOJATBIIOMY
MOXYTh ii BHKOPHCTOBYBATH IJIsi HAIllOHAIBHOI BaiioTh. Lle BusiBHIOCS
0COOITMBO 3HAYYIIMM, OCKITBKH CHCTEMa PO3PAaxXyHKIB 1 IJIATEeXKiB [0
MOMEHTY BHHUKHEHHS 1 anpo0ailii 6iok4eiiH moTpedyBana MoAepHizallii.

Biznec 3anexuth Bif ganux. LlBuumkicte 0OpoOKM HaHMX BiIirpae
BUpIIIATBHY pOJIb. BIIOKYEHH ileadbHO MIAXOAUTHh JJIs HaJaHHS Takol
iHdopMariii, OCKITbKH BiH TIPOMOHYE IOCTYNl [0 YYAaCHUKIB Mepexi,
MUTTEBUMA, 3arajibHUN 1 TMOBHICTIO MPO30pUH AoCTym a0 iHdopmamii B
HOBOMY peecTpi. Meperka 0J10K4eliHa JT03BOIISIE BIICTE)KYBATH 3aMOBJICHHS,
marexi, 00IiKOBi 3amucH, ToBapu Ta Oararo iHmoro. Jlroguaa abo KilieHT
MOX€ B OyIb-IKHA MOMEHT MEPeTJITHYTH BCi BiIOMOCTI MPO TpaH3aKIlii,
OTpPHMAaTH HOBI NIEpEBary i MOMKIJIMBOCTI.

3apa3 xe OJOKYEHH 3HAXOAWTh 3aCTOCYBaHHS B TaKMX OONACTX, SK
¢inaHcoBi omeparlii, ineHTH(IKalisI KOPHCTYyBadiB a00 CTBOPEHHA
TEXHOJIOTiH KibepOe3neku. biiok4ueiH-TeXHOMOT] akTyanbHi B TIEpIIy Yepry
JUIs1 0aHKIBCHKUX YCTAHOB 1 Jiep)KaBHUX OpTaHi3allii.

Otxe, OnokdeiiH 3a0e3mnedye 3axHILEHY, BIIKPUTY Ta MPo3opy 0Oasy
00iry 1u¢ppoBUX BaIIOT Ta JIOKYMEHTIB, SKy KOXHHH OXOYill MOXe
MPOIUBUTHCA.

KepiBauk: bapuenko H.JL., k.m.n., doyenm
1. elibrary.ru — [Enexrponnuii pecypc] https://www.elibrary.ru/ item.asp?
id=41388029

2. IBM — [Enextponnuii pecypc] https://www.ibm.com/ru-ru/blockchain/
what-is-blockchain
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MiskHapoaHi cranaapTu indopmaniiHoi 0e3mexn

Owmenpuenko €.0., cmydenm ep.Kb-81-0
CymMmchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

AKTyajbHicTh. B ABaansaTe mepmioMy CTOJNITTI Maibke yci JIOOU Ha
IUTAaHETI KOPHUCTYIOTHCS IHTEPHETOM, KOXKHOTO THS JIFOJMHA MEepEecUsIae Ta
oTpuMye iH(pOPMAIIi0 1 YCi X0UyTh, 1100 1151 1HGOPMAITiS 3aTUIITUIACT MiXK
BIJITPaBHUKOM Ta oTpuMyBadeM. [lig mporo Oyio po3poOieHi Mi>kHapoIHi
CTaHmapTH iHQOpMaIiifHOT Oe3neKkH, IKi MalTh y c00i CTaHIApTH SAKUMH
HEOOXITHO KepyBaTHUCs MIPU CTBOPECHHI CUCTEMH, sIKa MOTJ1a O 3a0e3MeuuTH
Oe3neky iHGopMaIliiHUM TOTOKaM, SIKi TPOXOASTh Yepe3 Hel.

IMocranoBka 3aBaanus. llpoBecTn ormsa myOmikamiidi MO0 MOHATTS
MiXKHApO/HI CTaHAapTH iHPOopMaLiitHOT Oe3meKH.

Pe3yabratH. MixHapoani cranmaptu iHdopmariitnoi Oesmeku [1]
PO3BUBAIOTHCS MPOTATOM JIECSATHIITS, 1 32 el Yac BOHW BCTHUTIIH YBiOpaTh
B ce0Oe 3HaHHs 0araThoX CIEIalicTiB 3 o0macTi Kibep O6e3mnexu. 3a mei gac
OyJ10 BHIIJICHO JEKigbKa OCHOBHUX cTaHaapTiB. [lepmmuit 3 Hux - ISO/IEC
27000 - ogmH 3 HaWOUMBII i3 cTaHAApTiB, BiH OYB 3ampoBaKECHHI
Bpurtancekum [acTuTyTOM CTranmaptiB y 1995 uepe3 Cuctemy YmnpaBiiHHS
[ndopmarniiinoro Oesnexoro 1 mi3Himme OyB  B3ATHH il KOHTPOJb
Mixnaponnoto Opranizamiro Crangaptuzanii Ta OyB BHUIYIICHHH TMij
Hazoto ISO/IEC 17799:2005. Crampmaptu cepii ISO 15408 Bimomi mmifg
Ha3BOI0 3araybHi KpuTepii Ta MICTATh KpuTepil W00 BU3HAYCHHSA
3aXHIEHOCTI IHPOPMAIiTHO-KOMYHIKAI[ITHUX CUCTEM.

BucnoBok. Takum 4nHOM, TOOY10Ba CHCTEMH 3aXHUCTY, sikKa 0a3yeThCs
Ha  BUKOPHUCTaHHI  MDKHApOJHUX  CTaHAapTiB  Oe3rekw,  Hamae
KOPHCTYBa4aM BIIEBHEHOCTI y 3aXHIIEHOCTI iXHbOI iH(opMallii.

Kepieauk: bapuenko H.JL., k.m.n., doyenm
1. Information  Security  Standards. [Enextponnuii  pecypc]:

https://www.researchgate.net/publication/279679417_Information_Sec
urity_Standards/
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TexHoJsorisi Mepe:keBOro eKpaHy sk CKJIaJ0Ba 3a0e3nedyeHHs 6e3MeKH
y Mepexi

Mengenes J1.0., cmydenm ep. Kb-81
CyMchkuil nepxaBHui yHiBepcuteT, M.Cymu, Ykpaina

AKTyajbHicTh. Po3BUTOK iH(GOpMAIifHIX TEXHOJOTiH MpHBIB [0
MacoBOTO0 BHKOPHCTaHHS KOMM'IOTEPHOI TEXHIKM Yy PI3HHUX Tary3sax
CYCHINIbCTBA. 3aBASKH LBOMY Ha TPOTA3I JBOX MACCATHIITH Maibke Yy
KOXXHOMY JIOMi Ta TWIiANPHEMCTBI MA€ETHCA TMEPCOHAIBHUN OCTYI IO
Mepexi [HrepHer.

Uepes 1e CTaBUTHCSI MUTAHHS IOJO0 BIPOBAKCHHS IIEBHOTO PiBHA
Oe3mnexu s 3aXUCTy KOH(iaeHmiHoi iHdGopMarrii.

IlocTranoBka 3aBaanHs. [IpoBectn ornsa Ta copmyBaTH HOHATTA
010 MEPEKOBOTO SKPaHY Ta IIICH 3a]Is SKUX BiH BUKOPUCTOBYETHCS .

Pesyabratn. MepexeBuid exkpaH — KOMIUIEKC amapaTHUX Ta
MPOrpaMHUX 3ac00iB, CIIPSIMOBAHUX HA OCTYII, MH(PPYBAHHS Ta MPOITYyCK
MEPEKEBOTro TpaiKy MK PI3HMMHU OO0JACTIMH MEpeXi 3 BIJNOBITHUMHU
MPaBUIIaAMHU, SIKi CTAaHJAPTH30BaHI Ta 3aBKIH BUKOPUCTOBYIOTBCSL.

MepexxeBuil €KpaH BUKOHYE 3aXHCHY POJb MDK JIOKaJIbHOI MEPEKEI0
Ta 30BHINIHBOID MEPEXKEI 3 MU0 3arno0iraHHs Oyab-sKMM 3arpo3am
Oesneku. Bin npu3HaueHuid UIsi KOHTPOJIIO BXIJTHOTO 1 BUXiTHOTO Tpadiky
Ha KOMIT'ToTepi abo B JIOKANbHIN Mepexi, 1a€ 3MOTy MPUITUHITH IPAKTHYHO
BCI BHIM MEPEXKEBHX arak, BHUpPI3aTH peKjaMy, BiIKIOYaTH OaHepw,
BCIUIMBAIOYl BIKHA Ta IHINE, HE HAJACWIATH IHIIUM «IyXHM» CepBepam
iH(opMaItito po Ball KOMIT'FOTEp, OJIOKyBaTH poOOTY 3ac00iB BiaieHOTO
aJIMiHICTpYBaHHSI.

CyuacHi MepexeBi eKpaHH MalOTh KOHTPOJb CTaHy, BOy/IOBaHi 3aco0u
3aro0iraHHs BTOPTHEHb, 3aCO0M 3aXHCTY BiJl HOBHX 3arpo3 Oesneku. Bonn
MalOThb MOXKJIMBICTh BH3HA4YaTH HAWOUIBII Bpa3jiMBiI pecypcH, BHU3HAYaTH
KOPEJIALIIO MOIIN Y Mepexi.

BucnoBok. Omxke, Tpu 3acTOCyBaHHI MEpEKEBOTO CKpaHy Y
KOMIT FOTEPHUX CHCTEMax MU 3aro0iraeMo CTBOPEHHIO NPOJIOMIB y Oesrer,
SKUMH KOPHUCTYIOTBCSl 3IOBMHUCHHMKU. 3aBASKH LBOMY MH OTPUMYEMO
BHCOKOMPOIYKTUBHY CUCTEMY, sIKa IPaLloe 0€3 HEJOMIKIB, SKi MOXKYTb OyTH
CTIIPHYHMHEHI 3aBJISTKM POOOTI IIKIITHBOTO IPOTPAMHOTO 3a0€3IeYeHHSI.

KepiBuuk: bapuenko H.JI., k.m.n., doyenm
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TexHoJiorist ABo(pakTOpPHOI aBTeHTH(iKAIIT AK CKIaT0Ba
3a0e3neueHHs 0e3MeKH TUCTAHIIIHOT0 HABYAHHS

Kozauok 10.0., cmyoenmka ep. Kb-81
Cymcekuit nepxaBHui yHiBepcuteT, M.Cymu, YKpaiHa

AKTyaJIbHiCTB. 3aNpOBaKEHHS TUCTAHIITHOTO HABYaHHS HA MOYATKY
nmaHaeMil CIOHYKAJIO MBUAKO NIYKATH IHCTPYMEHTH Il HOTO TIPOBEICHHS
i B3aemomii BHKIamaviB 31 CTygeHTaMH. 3 OJHOTO OOKYy 3HAYHO
PO3IIMPHIINCS 1 MPOAOBKYIOTH PO3LIMPIOBATHCS MOKIMBOCTI I€AaroriB
MPOBOJIUTY HABYAHHS, & YYHIB — HABYATHUCS. 3 IHIIIOTO — BUKOPUCTAHHS [IUX
METOJIiB, TEXHOJIOTiH Ta IHCTPYMEHTIB TICHO TOB’si3aHE 3 OE3MEeKOr0
po0oTH, 30KpeMa, BUKOPUCTAHHSIM Ta OOPOOKOI TEPCOHATBHHUX JaHHX
YYaCHUKIB OCBITHBOTO Tporiecy. OnauH i3 crmoco0iB 3a0e3MeuuTH 3aXHUCT
JMaHuX — 11e ABo(aKkTopHa aBTeHTH(]IKAIS i Yac BBEIEHHS MapOIliB, TOMY
JIOLIJTLHO TIPOBECTH aHANi3 BUKOPUCTAHHS JaHOT TEXHOJIOTI.

IMocTranoBka 3aBnanus. [IpoBectn orysn myOmikamiid IIOMO MOHSATTS
TBO(aKTOPHOI aBTeHTH(iKAIi] Ta epEeKTUBHOCTI 11 3aCTOCYBaHHSI.

PesyabTaTu. [ABodakTopHa aBTeHTU}IKAIs — e TOABIHHA MepeBipKa
0coOM MpH BXO7i B cepBic a0o Ha caiT. [Ipu BXo/i B CBili 00JIIKOBHI 3a1TUC
B TIOBUHHI HE TIJBKM BKa3aTH TMPaBUJIbHUN MMapoyib, aje i BBECTH
JOJIATKOBUI KO/, 3reHepoBaHWMi paHimie a0o BiANpaBiICHWI Ha Ball
npuctpiii. Takuii piBeHb O€3MEKU T03BOJISIE CIIOMIBATUCS, 1[0 HABITH SKIIO
XTOCh OTPUMAE IMApOJb 10 BAIIOro OONIKOBOTO 3alHcy, BiH HE 3MOXKeE
yBilTH B Tpoisib 6€3 BBEICHHS JOAATKOBOTO KOJTY.

Y nBodakTopHOi aBTOpHM3allli € IIe J0JaTKOBa Iepepara. Y pasi
HECAaHKIIIOHOBaHOI CHpoOM BXOHy B OONIKOBWH 3amuc, BU OTPHMAETe
MOBIIOMJICHHS, 1 TYT JK€ 3MOXeTe 3MIHWUTH Tapoiib, MO0 Hajali He
TypOyBaTuCs NPO TE€, MO0 XTOCh 3aBOJIOJIB BalllMMHU TEPCOHATBHUMHU
JTAHAMH.

BucnHoBok. Takum uwHOM, TIpH 3acCTOCYBaHHI  JBO(aKTOPHOI
aBTeHTH(]IKAIlT B CHCTEMi JUCTAHI[IHHOTO HaBYaHHI, HpobIemMa
HEHAJIMHUX TApOJIiB BIAMagae, IO JO3BOJIMTH YOE3MEUUTH IPOIEC
HaBYaHHs], a TakoK 30eperTW NepcoHallbHI JaHi, 1o 30epiraroTbcs B
cucTeMi.

KepiBuuk: bapuenko H.JL., k.m.n., doyenm
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@opMyBaHHS iepapXiuHoi CTPYKTYpPH JaHUX B npoueci (pakTopHOro
KJIacTep-aHaATi3y

I'punenko O.B., cmyodenm; dosoum A.C., npogecop
Cymcpkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YkpaiHa

IIpu indpopmManiiiHO-eKcTpeMaIbHOMY MAIIMHHOMY HAaBYaHHS 4epes
posmmpeHHs andaBiTy KiaciB pO3MI3HABAHHA IIOCTa€ HEOOXiTHICTh
NepeHaBYaHHs cucTeMH posmizHaBaHHs [1]. Tlpu nboMy BHHHKaE
HeoOXiZHiCTh MOOYNOBH HOBOi i€papxXiuHOi CTPYKTypH [aHHX, sKa
BU3HAYa€ IUIAH MAIIMHHOTO HaByaHHA. ToMmy 3amaya aBTOMAaTHYHOTO
CTBOPEHHSI HOBOI i€papXidyHOi CTPYKTYPH € aKTyalbHOIO, OCKIJbKH BOHA
JO3BOJISIE  MIABUINUTH  (YHKIIOHANbHY €(EeKTUBHICTh  MAIIMHHOTO
HaB4yaHHA. Ha puc. 1 moka3aHo mpukiIaa iepapXiqHoi CTPYKTYpH y BUTIISII
JNEKypCUBHOTO JIepeBa, B SIKOMY aTpUOyTH — HaBUYAIBbHI MaTpPHUII KIAaciB
pO3Mi3HABaHHs TEpPeNaloTbcsl 3 BEPIIMH BHINOTO SAPYCY Y BEPIIUHH
BIJIMOBIIHUX CTPAT HUKHBOTO SIPYCY.

Pucynok 1 — JlekypcuBHa iepapXidyHa CTPYKTypa JaHHX

Hns  mortounoro andasity {X;|m=1LM} kiaciB po3ni3HaBaHHA

ITOPUTM TIOOYJIOBH JIEKYPCHBHOTO OIHAPHOTO JiepeBa pealli3yeThes 3a
CXEMOIO0:
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1. BxizHa HaBYasbHAa  MATpPHUI  THIY  «O0’ €KT-BIACTUBHUICTH»
TpaHCPOPMYEThCSI B PoOOYy OiHAPHY HABUAIBHY MATPUIIO HUIIXOM
MOPIBHSHHS O3HAaK pO3Mi3HABaHHA 3 I1X IMOTOYHUMH KOHTPOJBHUMHU
JIOITyCKaMHU.

2. YcepenHeHi 3a OiHAQpPHOI HABYAIBHOIO MATPHUICIO CTPYKTYypOBaHi
IBIfIKOBI BEKTOpHM O3HAK pO3Mi3HABAaHHS, SKi BWU3HAYAIOTh LEHTPU
rinepcepuyHUX KOHTEHHEPIB KIJIACIB PO3Mi3HABAHHSA, BIOPSIAKOBYIOTHCS
3a 301IBIIIEHHSM KOJIOBOI BiICTaHI BiJ] HyJHOBOTO BEKTOPA 1 pO3OMBAIOTHCS
Ha /Bl Ipymu: KO0 M TmapHe, TO — MOpPiBHY; iHAaKIIe y Mepuly Tpymy
BXOAUTh M /2+1 MoYaTKOBUX KJaciB pO3Mi3HABaHHS, a B IHIITY — BCi iHIII;

3. llepmnii sipyc AeKypCUBHOTO JIepeBa CKIAAA€ThCA 13 aTpiOyTiB, TOOTO
HaBYAJIbHUX MAaTpPHIIb, JBOX MEXKEBUX KJIACIB PO3Ii3HABAHHS Pi3HUX TPYIL
KoxHwmif i3 UX KIaciB 3al0YaTKOBYE BIATOBIMHY TUIKY JepeBa IS CBOET
rpymnu.

4. CTpaTl HWKHIX SIpYCiB GOPMYIOTHCS 32 MAaKCUMaIbHO-IUCTAHIIHHUAM
MIPUHIIAIIOM Teopii po3mizHaBaHHSA 00pasiB, TOOTO aTpidyTy mepeaaHoro i3
BHIIIOTO SIPYCY BHOMPAETHCI3 HOTO TPyNU Mapa 3 HAHOILIBIIO KOIOBOKO
BIJICTAaHHIO 1 TaK JIO TUX Mip, MIOKK He OyAyTH 3alOBHEHI CTPAaTH HIDKHIX
SApyciB aTpiOyTaMu BCixX KJIaciB po3Mi3HABAaHHA i3 BiJIOBIAHOI IPyIIH.

5. Kinnesi ctpath, 3 SKUX aTpuOyTH HE MepelaloThCs Ha HIDKHIN spyc,
Oynemo Ha3uBaTH (¢iHanbHMMH. TakuM YHHOM TIpH  TOOYAOBI
JEKYPCUBHOTO JiepeBa  IMOYATKOBUH aj(aBiT KiIaciB po3Mi3HaBaHHS
po30uBaeTHCS Ha andaBiTH MEHIIOI MOTY>KHOCTI, KUTBKICTh SIKUX JTIOPiBHIOE
KITBKOCTI (piHATBHUX CTpaT

6. [Ipu npuenHaHHi 32 pe3ylibTaraMu iHPOPMAIiHHO-eKCTPEMaTbHOTO
(hakTOpHOTO KJIacTep-aHalli3y aTpiOyTy HOBOTO KIIACY BiH PaHKUPYETHCA
3TiAHO 3 MYHKTOM | 1 CTBOPIOE CTpaTy HIDKHBOIO SIPYCy 3 HalJaIbLIMM
CYCIZIHIM KJTacOM PO3Mi3HABaHHS B CBOIH IpyIii, aTpiOyT SIKOTO NepeaacThCs
13 BIIMOBITHOT piHAJILHOT CTpaTH.

TakuMm 4YMHOM, JIEKypCHBHA i€papxiuHa CTPYKTypa pO30MBa€ThCS Ha
CTpaTH BIJHOCHO MaJjOi MOTY)XHOCTi, IO JO3BOJIAE TPU 30LIbIICHHI
MOTY)KHOCTI  andapiTy KiaciB po3Mi3HaBaHHS 3aCTOCOBYBATH JIHIHHI
QITOPUTMH  HEOOXimHOI  mMOMHM  iH(pOpPMaLiHHO-eKCTPEMAIBHOTO
MalMHHOTO HaB4aHHA [1] 1 3a0e3neuyBatn MOOYnOBY OE3NOMHIIKOBHUX 32
HaBYAIBHOIO MAaTPUIICIO BUPIMIAIBEHIX TIPABHII.

1. A.C. JoBOuwi, OcHosu npoexkmyg@aHHs I[HMENEKMYalIbHUX CUcmem
(Cymu: Bugasauirreo CymIY: 2009).
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CerMenTailisi 300pakeHHsI periony nuisixom iHgopmamniiino-
€KCTPeMAILHOI0 MAIITHHHOTO HABYAHHSA

Hanrouiit 10.0., cmyoenm; Josoum A.C, npoghecop
Cymcpkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YkpaiHa

Posrnsimaerbest 3amada cermeHTanii HUPPOBOro 300pa’KEHHS PETiOHY,
SKa € aKTYaJIbHOIO TIPH CIIOCTEPEKEHHI 32 CTAHOM €KOCHCTEMH, PO3BHUTKY
arpoKyJbTyp, BHU3HAU€HHI 30H iHTEpecy NpH IOIIYKY TPaHCIOPTHUX
3aco0iB Tomto. [licnsa po30uTTs unppoBoro 300pakeHHs PEerioHy Ha Kaapu
po3mipom 50x50 mikcemiB Oymo oOpaHo anst imeHTHdIKaIii TpH Pi3HUX
Ha3eMHHX 00’ €ekTiB (puc.1).
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Pucynok 1 — Kagpu 300paykeHHS perioHy: a — aBTOMAaricTpais (KJiac
po3mi3HaBaHHA X! ); 6 — YarapHHK (KJIac pO3Mi3HAaBaHHA X! );

6 —pinkuii Jtic (kac po3mizHaBaHHA X! )

HaBuanbHa Matpuus SICKpaBOCTI KOXKHOTO — Kaapy 300paskeHHS
ckiananacs i3 50 CTpyKTypoBaHUX BEKTOpIB O3HaK posmi3HaBaHHs. [Ipn
IILOMY CTPYKTypa BEKTOpa O3HAK BIJIOBIJaga MOCITIIOBHOCTI 3YUTYBaHHS
sickpaBocTi mikceniB g RGB-ckinamoBux 300pakeHHS Kaapy, TOOTO
BekTop MicTuB 150 03HaK po3Mi3HABaHHSI.

[HdopmariiiHo-ekcTpeMallbHe MalllMHHE HaBYaHHS OOPTOBOI CHCTEMH
PO3Mi3HaBaHHsI 3/AIMCHIOBAIOCS 3 ONTHMI3alli€l0 KOHTPOJIBHUX JIOMYCKIB Ha
o3Haku posmizHaBaHHS [1]. Sk  kpuTepi onTHMizamii mapameTpiB
MAallIMHHOTO HaBYaHHS BHKOPHUCTOBYBajacs Monau¢ikoBaHa iH(opmariliHa
mipa Kynbbaka, sxa s JBOXanbTEPHATUBHMX pIlIEHb 3  ampiOpHO
PIBHOMMOBIPHHUMMU TI'1IIOTE3aMU Ma€ BUTIIAL

L+(Dy, ~By) +10°

E®W =(D,, -P,.)xlo
m ( 1m Bm) gz 1_(D1‘m_Bm)+10,r

54



IMA :: 2021 CEKLIA 1: Komn'tomephi nayku ma Kibepbesneka

ne Dy, - mnepma g0CTOBIpHICTB, fKa XapakTepusye HMOBIpHICTb

NpaBUIbHOI K1acugikalii BeKTopa 03HAaK Kiacy posmisHaBaHHa Xo; B, —
MOMHJIKA JIPYrOro poJy, sSKa XapaKTeph3ye MOMHIKOBE BIJHECEHHS 0
kinacy X. BEKTOpa O3HAaK Halbmwkdoro cycimmporo kmacy; 107 —

JOCTAaTHBO MaJle YHCIIO, SIKE BBOAUTHCS ISl yHUKHEHHS OAITY HA HYJIb.

Ha puc. 2 mokazano pesynbTar ineHTH(IKANil KajapiB HGPOBOTO
300pakeHHS perioHy, e HHdpaMy MO3HAYCHO HAJEXKHICTh Kaapy [0
BiJIMIOBIZTHOTO KJIacy pO3Mi3HABAHHS

=

Pucyno

2 —Pesynbrar ineHTudikamnii kaapin

AHani3 puc. 2 moOKa3ye IOCTaTHBO BHCOKY TOYHICTh ideHTUQIKaIi]
kangpiB. Ilpm 1mpoMy peski JUISHKH JOpOrHM He OyiM HpaBHIIBHO
ineHTudikoBaHi, MmO mOTpeOye 3O0iIBIICHHS TIMOMHA MAIIMHHOTO
HaB4YaHHS.

1. A.C. HdoBOoum Ocrosu NpoeKmy6anHs IHMeIeKmyaibHUx Cucmem
(Cymu: Bugauunrso Cym/1Y: 2009)
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TexHoJorisi Mepe:keBOro eKpaHy sk CKJIaq0Ba 3a0e3nevyeHHs Oe3neKkn
y Mepexi

Mengenes J1.0., cmydenm 2p. Kb-81
Cymchkuit nepxaBHu# yHiBepcuteT, M.Cymu, YKpaina

AxTtyaibHicTb. Po03BUTOK iH(MOpMaLiHUX TEXHOJOTIH TpUBIB 10
MacoBOTO BHUKOPHUCTaHHA KOMITIOTEPHOI TEXHIKH Y pI3HAX Tally3sx
CYCHINIbCTBA. 3aBASKM LBOMY Ha TPOTA3I JBOX ACCATHIITH Maibke Yy
KO)KHOMY JOMi Ta WiANPUEMCTBI MAa€ThCsl MEPCOHAIBHUM AOCTYH [0
Mepexi [HrepHer.

Uepes 1€ CTaBUTHCS MUTAHHS OO BIPOBAKCHHS IIEBHOTO PiBHS
Oe3meku AJs 3axXucTy KoH]iaeHmiiHOT iHpopMarii.

IlocTranoBka 3aBaanHs. [IpoBectn ornsa Ta copmyBaTH HOHATTA
LIOA0 MEPEXKOBOT0 EKpaHy Ta Liiel 3347l AKUX BiH BUKOPHUCTOBYETHCS .

Pesyabratn. MepexeBuid €KpaH — KOMIUIEKC amnapaTHUX Ta
MPOrpaMHUX 3aC00IB, CIIPIMOBAHUX HA JIOCTYII, MU(PPYBaHHS Ta MPOIYCK
MepekeBOro Tpadiky MiK pi3HHMH OONIACTIMH MepeXi 3 BiANOBIIHUMHU
MPaBUIIaMHU, SIKi CTAHJAPTH30BaHI Ta 3aBKIH BUKOPUCTOBYIOTBCS.

MepexxeBuii eKpaH BUKOHYE 3aXHUCHY POJb MK JIOKaJbHOI MEpPEKero
Ta 30BHINIHBOI0 MEpPEXer 3 MUUII0 3armo0iraHHs Oyab-sKHM 3arpo3am
Oe3nexu. BiH mpu3HaueHU 1T KOHTPOIO BXiHOTO 1 BUXIHOTO Tpadiky
Ha KOMIT'TOTepi a00 B JIOKANBHIN Mepexi, Ia€ 3MOTy MPUITUHITH TPAKTHIHO
BCI BHIM MEPEXKEBHX arak, BUpI3aTH peKjaMy, BiJKIIOYaTH OaHepw,
BCIUIMBAIOYi BiKHA Ta iHIIE, HE HAJACWIATH IHIIMM «IY)KHM» CepBepaMm
iHpOpMaIIiIo PO Balll KOMI'FOTEp, 0JIOKYBaTH poOOTY 3ac00iB BijIaieHOTO
aJIMIHICTPYBaHHS.

CyuacHi MepexeBi eKpaHH MaloTb KOHTPOJb CTaHy, BOynOBaHi 3aco0u
3aro0iraHHs BTOPTHEHb, 3aCO0M 3aXHCTY BiJl HOBHX 3arpo3 Oesneku. Bonn
MalOTh MOXKITMBICTh BH3HAYaTH HAWOUIBII Bpa3jiMBi pecypcH, BHU3HAYATH
KOPEJIAIIIo OJiN Y Mepexi.

BucnoBok. Otmxe, @pu 3aCTOCYBaHHI MEPEKEBOTO EKpaHy Y
KOMIT FOTEPHHUX CHCTEMaX MHU 3aro0iraeMo CTBOPEHHIO TPOJIOMIB Yy Oe3reri,
SKHUMH KOPHCTYIOTBCSI 3JIOBMHUCHHKH. 3aBJISKH IBOMY MH OTPUMYEMO
BHCOKOIIPOJYKTUBHY CUCTEMY, sIKa MPALIfoe 0e3 HelOMIKIB, SIKi MOXYTb OyTH
CTIIPHYHMHEHI 3aBJISTKK POOOTI IIKIITUBOTO IPOTPAMHOTO 3a0€3IeUeHHSI.

KepiBauk: ABpamenko B.B., x.m.#., doyenm
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Po3podka nporpamuoro 3a6e3neyennss GPS-napiraropa

Macnoga 3.1., doyenm; bespyk B.M., cmyoeum ep. IH-01,
€iiooxkenko LIO., cmyodenm ep. IH-01
Cymcpkuit nep>kaBHAH yHiBepcutet, M. Cymu, YkpaiHa

[Torpeba B GPS — HaBiramii Moke BUHUKHYTH B OyIb-SIKHI MOMEHT Y
moael pizHuX mpodeciii i pi3HOro poay 3aHATh. BoHa HeoOXimHa BOMISAM,
Kyp’€paM, MHUCIUBISIM, puOankaM 1 HaBiTh HPOCTUM MIIOXOAaM, SKi
ONIMHWIINCA B He3HaioMoMy MicTi. [IpuHIum aii mpucTporo IPpyHTY€EThCS Ha
TOMY, IO BOHO OTPHUMY€ TOYHI JaHI MPO CBOE MICIIE3HAXOKEHHS, Ha
MiJCTaBl SKMUX 3HAXOAWTH ceOe Ha KapTi MiCIIEBOCTi, 3aBaHTaXKEHOI B HOTO
nam'siTh. [Ipuiaa aBTOMaTUYHO MOETHYE 10 iH(GOPMAILIO 1 BitoOpakae Ha
cBoeMy MoHiTOpi. GPS-HaBiraTtop ckiamaeThCs 3 amapaTHOI YaCTHHHU 1
mporpaMHoro 3abe3nedeHHs. AmapaTHa YaCTHHA BiIOBiIa€ 3a eNEeKTPOHHI
1 MexaHI4YHi JeTali OOYMCICHHA. Y TOM Yac, SK NpOorpaMHa YacTHUHA
3a0e3mneuye BUKIIOUHO iH(opMarliitHy o0poOKy. [Iporpamue 3abe3neueHHs
GPS-naBiraropiB yMOBHO MOXKHa PO3JUIATH Ha ABI TPyHH: omepalliiiHa
CUCTEMa 1 He HaBiraijiiiHe mnporpamMHe 3a0e3lCUYCHHsS Ta HaBiraiiiHe
nporpamHe 3a0e3neueHHs 1 kaptu. OCHOBHMMH — 3ajadyamu, IO
BUKOHYIOTHCSI HaBITAIIHOIO MPOTPAMOI0, €: BU3HAYEHHS 1 BiI0OpaskeHHS
MOTOYHOI MO3MLIT Ha KapTi, aBTOMAaTW4Ha 1 pyyHa MPOKJagKka MaplIpyTiB,
pi3HI BUAM TOWIYKY OO'€KTIB, pO3paxyHOK Ta BiJOOpakeHHs BEIUKOL
KUIBKOCTI TIUIAX0BO1 iH(opMartii, BiqoOpaXKeHH i 3a1mmc TpaekTopii pyxy y
BUTJISAII TPEKy i Oararo iHIoro.

Jlana po0OoTa mpuUCBSIYCHA NPOTpPaMHIM  peamizalii  OCHOBHOI
HaBiraiiiaoi ¢pyHkiii «IianyBaHHs 1 TpoKIafaHHsa MapuipyTy». CTBOpeHa
mporpaMa J103BOJIsIE BU3HAYaTH MapIIpyT ABOMAa OCHOBHHMH CHOCOOaMH:
JUIL BKa3aHOI TOYKHM TpW3HAYeHHA 1 depe3 (YHKIIOHaN momryky. [Ipu
MPOKJIQJaHHI MapuIpyTy APYTUM CIOCOOOM, KOPHUCTYBad, MOXE 3HAWTH
noTpiOHMM O00'€KT, SIKM TOBMHEH CTAaTH IIYHKTOM NpU3HAuYCHHS, 3a
pI3HUMH YMOBaMH: 3a JPECcOl0, MO OMOPHHUX IyHKTaxX, Bif Oyab-sKoi
oJIHI€T 00paHOi TOYKH 70 Oy/b-sAKOT IHIIOI, 32 HA3BOK TOYKH MapIIpyTy.
Jiist 3HAX0JPKEHHSI HAKOPOTIIOTO MapIIpyTy BUKOPHCTOBYETHCS alrOPUTM
Heiikctpu. Pesynprarom MoXyTh OyTu Oekinbka mapupyTis. IIporpamy
HAIKMCaHO Ha ANrOpUTMIvHINA MOBi C++.
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Bineorpa 3 npouexypHoio renepauiero piBHiB Ha Unity

dowmenko B.O., cmyoenm ep. IH-72,;
[oBkommsac O.A., cmapuiuii suxiaoay
Cymcrkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YKpaiHa

PobGota mpucBsueHa po3poOieHHIO Bimeorpu. IHAycTpisi Bimeoirop
CBOTOJTHI JTy’K€ TIOIyJISIpHA Ta € OAHIECI0 3 HAHOUTBII KOMIUIEKCHHUX c(ep B
IT. lns cTBOpeHHSI piBHIB BUKOPUCTaHA MPOIEAYPHA TeHEpaIlisl.

[Iponenypna reneparisi — aBTOMaTHYHE CTBOPEHHS irPOBOTO KOHTECHTY
3a JIOTIOMOTOI0 aJITOPUTMIB. [HIIMMH clTOBaMH, TIPOIeypHa FeHepallis — e
MporpaMHe 3a0e3eYeHHs, K€ CaMOCTIITHO MOYKE€ CTBOPIOBATH YHIKAJIbHHIMA
KoHTeHT. KoHTeHT mpezcraBise cobo0 reHepaiilo piBHIB TIpH, KapTH
ITPOBOTO CBITY, YHIKAILHUX TMPABHJI, TEKCTYp, CIOXKETIB, IIPEAMETIB, 3aBaHb,
30poi. Y mpoMy pasi MpUKIagaMu irop € i TOJOBOJIOMKH, i HACTUTRHI irpH, 1
Bijieoirpu. Jlyxe BaXkJIMBO, 100 CTBOPIOBAHWH KOHTEHT OyB AiHCHHM, TOOTO
3a0e3reuyBaB KOPUCTYBayy MOXIIMBICT TPONTH 3TrEeHEPOBAHUM DIBEHb,
3aCTOCOBYBaTH 3reHepoBaHy 30poro. [l BUKOHaHHS JaHOiI poboTH Oyna
oOpana matdopmMa Ui CTBOPEHHS irop Ta J0AaTKIB JOIMOBHEHOI PeajbHOCTI
Unity. BoHa no3Boisisie CTBOpIOBAaTH NOAATKH, SIKi TPAIIOIOTH Ha PI3HUX
raTgopmax, M0 BKIFOYAIOTh MOOLUIHHI TPUCTPOi IEPCOHAITBHI KOMIT IOTEpH,
ITpOBi KOHCOII, IHTEPHET-IOIATKH 1 T. iH.

Hnst po3pobiiennst Ha Unity BuKopucraHa moBa mporpamyBaHHs CH#.
OO0’ekTHO-Opi€eHTOBaHA MOBa NporpamyBaHHs C# MOBHICTIO 33J0BOJIbHSE
BUMOTH 10 mpoekTa. Cama MOBa LIBHIKO PO3BHUBAETHCS, B 1HTEPHETI €
Oarato craTeid, siKi JONOMArarTh BHUPINIYBATH MHUTAHHSI, 10 BUHHUKAIOTH
NpU HAIMCaHHI TporpamHoi peamizamii. Takok MoBa Mae THYYKHHA
(hyHKITIOHAJ Ta JIETKO YUTAEMUH KOJI.

ANTOpUTM TeHepalrlii.

1. Tenepartist reomeTpii:

a) CTBOPIOEMO MPSIMOKYTHHK;

0) MOTIM AIMMMO BepTUKANbHO ab0 TOpHU3OHTaNbHO (Micue, ae Oyne
PO3MOIi)I, 00UPAEMO JOBUIBLHO);

B) PEKYPCHBHO BHKOHYEMO IO JIO JUIsl HACTYITHUX TMPSIMOKYTHHUKIB;

') BUKOHYEMO OMEpaIlito 0 ASIKOr0 KiHIIs;

) TOTIM OOUpPaEMO B KOXHOMY NPSIMOKYTHHKY «KIMHATy» —
MPSIMOKYTHHK PO3MIpOM He Oiibllie MOYaTKOBOIO (aJie HE MEHIIWH HiX
3x3);
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€) TOTIM KiMHaTH Tpeba 3’ €MHATH KOPUIOPaMU;

) KIMHATH Ta KOPUIOPH MO3HAYAIOTHCS OTHAKOBUM KOJLOpOM (puc. 1).
KpiMm Toro, sikio kiMHaTa (Ha pUCYHKY — Oipr030Ba) NEpEeTUHAE KOPHIIOP,
TO BOHA ITOBWHHA JUTATH WOTO Ha ABI Pi3HI CEKITii.

2. OunieHHs BiJ CeKIii, sKi He MOXKYTh OyTH BUKOPHCTaHI.

3. [loOymoBa 3’€HaHb.

4. OuuieHHA BiA CMITTEBUX mHiarpadiB (Takux Tpym CeKUiH, sKi
3’€HaHI MiX cO0O0I0 32 BIZICYTHOCTI 3’ €THAHHS 3 IHIIUMH CEKIISIMH).

5. OunieHHs BiJ 30MTKOBUX 3’ €HAHD.

6. Paniomizaris 3’ €1HaHb.

7. 'eHepartist CEKpETHUX KiMHAT.

8. Omrrumizartis 3’ €THAHb.

Pucynok 1 — Pe3ynbraT BUKOHaHHS allTOPUTMY

VY pesynpTari BUKOHAHHS JIAHOTO QITOPUTMY TEHEPYEThCS ITPOBHM
piBeHb 31 3BHYaHUMHM Ta NPUXOBAaHMMH KIMHAaTaMH, TOJOBHOIO
0COOJIMBICTIO € Te, 110 KOXKHOTO Pa3y BOHH Pi3Hi 1 HE MOBTOPIOIOTHCS.

Haitbnmxdoro TmepcrekTHBOI0 € 3alydeHHS OINaHOBAHOI CydacHOL
TEXHOJIOTIT /Il CTBOPEHHSI HAaBYaJbHUX Bijieoirop. Bukopucranus irpoBux
pIllIEHb y HEITPOBOMY CEPEIOBUIIII ITiABUIIYE MOTHBAIIIIO IO HABYAHHSI.
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IIporpamua peanizauisi anropurmy Xyka-/[sxuBca

Tonuapenko .M., cmyoenm ep. IH-91;
Bespepxuit M.1., cmyoenm ep. IH-91;
oBkommsac O.A., cmapuiuii sukiaoay
CyMchkuii nepkaBHui yHiBepcuteT, M. Cymu, Ykpaina

VY poboti posrisHyTa 3a7ada N-MIpHOI ONTHMI3alii, SKa MOJSATae y
3HaXO/KEHHI MiHIMyMy (MakcuMyMmy) QyHKIii N-3MiHHUX.

Meron Xyxka-J[>)xuBca — 11ie METOJ IIPSIMOTO IOIIYKY, IPU3HAYEHUN IS
3HAXO/KCHHA 0€3yMOBHOTO JIOKAJIBHOTO eKkctpemMyMy QyHkmii. I[lomryk
BiIOYBa€THCS y IBA €TAMM: JOCIIHKYBAILHUH IMONIYK i TIOMIYK 33 3pa3KOM.

[Ipu mocnimxyBanbHOMY MOLIYKY BiOyBaeThcs mepedip ycixX TOYOK B
pi3HHX HampsMKax BiTHOCHO 3amaHoi. Haiikpamia 3 HUX, SK 1 TIOYaTKOBA,
BUKOPHUCTOBYEThCA IJIs1 TOLIYKY 3a 3paskoM. Ilomyk 3a 3paskom — me
cnpoba TeperTH A0 Kpamoro pilieHHS Yy HampsMKy, BH3HAu€HOMY Ha
MOTMEPEIHBOMY €Talli.

ITporpamHa peaizailisi anropuT™My BUKoHaHa MoBoro C# (puc. 1).

@ Hooke-Jeeves - [} X
17?

Hasau smiHHIx Xy

Fix1,x2, ..., xn) (1%)"2+(34)"2 o

MoyaTxosa Touka 44

h=0,015625 a
Iteration#9

f=0

params = [1, 3]

h=0,007813

v

Pucynok 1 — HaOmwkene po3B’si3aHHs 3a1a4i MmetogoM Xyka-J>xusca

VY HajmamTyBaHHSAX (3HaK IIECTEPHi) MOTPIOHO 3a3HAYUTH METY
po3B’si3aHHS (MIN abo Max), KpoK, MaKCUMaJbHY KUIBKICTB iTeparii,
TOYHICTh, KOS(DILIEHT 3MEHILICHHS KPOKY.

3acTOCYHOK BIPOBA/DKCHUI y HABYAJbHUH TIPOLEC TPU BHUBUYCHHI
JUCIHILTIHN «MaTeMaTH9HI METOIU JTOCIiPKEHHS OTepaItin.
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IlaaTdopma A TUCTAHIIIHOT0 HABYAHHS 3 BUKOPHUCTAHHAM
Telegram Bot API

Konuarnuit B. B., cmyoenm ep. IH-72,;
[oBkomrsac O.A., cmapuiuii suxiaoay
CyMchbkuii nep:kaBHui yHiBepcuteT, M. Cymu, Ykpaina

B ymoBax kapaHTHHHUX OOMEXeHbh HaBYAHHS MEPEUIIUIO Y BimganeHuit
¢dopmart, 1 maarpopmu ansS opradizailii HaBYaHHS Ha BiJCTaHI HAOynH
0c00IMBO1 aKkTyanbHOCTi. Hal0ibIIo0 MpobaeMoro TakuxX CepBiciB 4acTo
€ Maja OpI€HTOBaHICTh Ha CTyAE€HTa a00 BHKIaJada Ta BiACYTHICTBH
3pyYHHUX CIIOCOOIB B3aeMomii 3 cepBicoM. Y X0i po3pOOJEHHS CTaBHTHCS
MeTa He YCKJIaJIHIOBATH NPOIIEC B3aEMOJIl KOPUCTYBAYiB 3 IUIATHOPMOIO 1
MaKCHMaJIbHO CIIPOCTUTH mporecH. Lliel MeTm momomarae HOCATHYTH
inTerparis 3 Mmecermkepom Telegram. Taka iHTerparist Jormomarae 3Ha9HO
CIPOCTUTH 1 MPUIIBHIIINTH MPOIEC aBTOPH3alii KOPUCTYBadiB, JOCTABKY
MOBIIOMJICHB Ta B3aEMOJIit0 0€3 BIIKPUTTS BeO i1HTEpEiiCy.

Pozpo6nennii 3a gomomororo dpeiimBopka ASP.NET mporpamumii xoj
JIO3BOJISIE pealli3yBaTH CydyacHHUH BeO-CepBiC 3 BUKOPHCTaHHSAM IaTEpHY
MVC. PearnizoBaHi Taki MOXIJIHBOCTi: CTBOPCHHS JICKIIH Ta 3aBJaHb,
OLIHIOBaHHS BUKOHAaHMX 3aBJaHb, HAJCHJIAHHS IOBIJOMIICHb YCIM
ciyxadaM a00 KOHKPETHHM TIpyliaM, HarajyBaHHS TIpO 3aHATTA 3
MOCWJIaHHSAM Ha KoH(epeHIio. Bzaemomis cTyneHTa 3 CHCTEMOIO
nmoOynoBaHa y Qopmi giamory 3 00TOM, SKWH JO3BOJSE OTPUMYBaTH
moTpiOHy iH(OpMaIlito MO Kypcy, CIIMCOK NMPU3HAYEHUX 3aBIaHb Ta 3BIT IO
ominkax. Jljis 3py4yHOCTI B3aeMoOjii 3 OOTOM BHKOPHUCTOBYETHCS OHJIAWH-
KJaBiaTypa 31 IMIBHJIKAMH JisMH 1 Hapirami€o mo MeHIo Oota.3aramom
CTBOPEHHI CEpBIC JO3BOJISIE HaJaITyBaTH e()EeKTHBHY OpraHi3ailito
HaBYaHHs Ha HEBEIMKUX Kypcax abo Kypcax, sKi MOTpeOyIOTh CIPOIIEHOTO
MEXaHi3My B3a€MOJIi1, a JOCBiJl BAKOPUCTAHHS CEPBICY MOXE JOMOMOITHU B
po3pob1i Takux mIaTopM 3MilIaHOro HaBYaHHS sIK Mix a0 aHaJIOTi4HUX.

Bukopucrana pgist po3poOKM  TexHoJoris 3a0e3nedye JIOCTATHIO
THYYKICTh Ta PO3IIUPIOBAHICTH CEPBICYy, IO J03BOJNSE B MalOyTHHOMY
JIETKO PO3MIMPIOBATH TUIATGOPMY J07at0ul HOBI CYTHOCTI Ta (pyHKITIOHAI.
OpeiimBopk  ASP.NET 103Boiisie BUKOPHCTOBYBATH IHCTPYMEHTH JUIs
OINTUMI3alii i MBUIKOTO PO3TOPTAHHS IUIATQOPMU B XMapHUX cepBicax,
mo 3a0e3neuyye OUIBIIY CTAOUIBHICTH Ta MOXKIIMBICTH MAacIITaOyBaHHS
pecypciB 3a ToTpeou.
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MobinbHuii 3acrocynok lvanTurist

Mimenko B.A., cmyodenm ep. IH-T1;
oBkommsac O.A., cmapuiuii sukiaoay
Cymcpkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YkpaiHa

Mertoto poboTH € CTBOPEHHSI MOOITBHOTO TYPUCTHYHOTO JOJAATKA, SIKUH
Yy HUHIIHIA KapaHTUHHUK dbac Oyne akTyalbHUM s YKPaiHCHKOTO
TypHCTa P JOCTIHKEHHI TEPEHIB OTOYYIOYOTO HOTo pocTOpy B YKpaiHi.

VY mepury yepry Le — KUIIEHBKOBHH TOPagHUK B AOCIHiIKEHHI, IO
MICTUTh TIPOTIO3UINIT AJI BiABiAyBaHHS Ta iHQPACTPYKTYPHI OCOOIHMBOCTI
perioHy, deK-NHCT Uil MaHApiBHHKA. JlomaTkoBO — Il KapTH Ui
JOCITIDKEHHS MICT CAMOTYXKH, 00’ €THaHHI B OJWH 107aTOK (pHc. 1).

Kapta CynyTHUK

E95
*  BO3HECEHCL
Pucynoxk 1 — Jlerani mpo TOUKy Ha KapTi

ITepeBaroro 3actocynka lvanTurist € #oro opieHTOBaHICTh Ha
YKpalHCBKOr0  CIOXKHMBaya. MIHIMAIBHO  HEOOXiAHMN  (yHKIIOHA
MporpaMy 3aJI0BOJIBHSIE TIOTPEOH /ISl TIOUIYKY MIcCIsl Ta O3HAHOMIICHHS 3
JeTaNSIMH.

Mo0GineHMIA T0JaTOK peanizoBaHuil MoBoIo Java. biOmioreka knaciB s
C# Xamarin.Android nae goctyn no Android SDK.

TypucTuuHuUil MOpagHUK peari3oBaHUN caMe SK MOOUTBHUHN T01aTOK, 00
TeneoH y TMONOPOXKI 3aBXKAM € TiJl PYyKOI cepea  HeoOXiJAHOro
TYPUCTUYHOTO CHOpsyKeHHs. Ha choroani ajis Toro, mio0 3HaWTH IiKaBe
MiCIle YM MapuipyT, Tpeba NPHUIUIMTH TIEeBHUH dYac JUJIsl OIpPAaI(OBAHHS
iHpopmanii Ha Qopymax, aHami3y KOHTEHTY Takux pecypciB sik Booking,
Couchsurfing, Google Photo Tormo. IvanTurist mokiaukanuii MiHiMi3yBaTH
yac Ta poO3ryOJieHICTh y TOHmIyKax. Y TMOJANbIIOMY 3aIlUIaHOBAaHO
po3mpeHHs GYHKUiM 3riIHO 3 MOMUTOM 3alliKaBIEHUX CTOPiH: ayaiorif,
€JIEKTPOHHI KHUTH, YaTH 3 IHIIMMH KOPUCTYyBayaMH, HaBiramis.
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Po3B’si3yBaHHS MapPHOI CKiHYEHOI AHTATOHICTUYHOI rpH
3a gonomororw MathCAD

Ioskomsc H.P., cmyoenmka ep. IH.m-02;
oBkomrsac O.A., cmapuiuii suxiaoay
CyMchkuii nep:kaBHui yHiBepcuteT, M. Cymu, YKpaina

VY cycminbCTBI 9acTO BUHUKAIOTH CUTYAIlii, KOJH PIlIEHHS TPHAMAETHCS
B yYMOBax HEBH3HAUCHOCTI Ta AaKTHBHOI MpPOTHAIi  CyNepHHKA.
[HCTpyMEHTOM Al 3HaXOJHKEHHS ONTHMANBHUX CTpaTerii y4acHHKIB €
Teopis irop.

Y po6oTi po3rasHYTI OCHOBHI METOAM PO3B’S3aHHS MapHOI CKiHYEHOI
I'PH 3 HYJIOBOIO CYMOIO 3a JIOTIOMOror0 MateMatnanoro makera MathCAD,
MpOBEICHNI NOPIBHAJIBHUN aHai3 pe3ynbrariB. [locraHoBka 3agaui: € nBi
CTOPOHH, fKi KOH(IIKTYIOTh (KOXKEH TpaBelp A0ae Mpo MaKCHMI3aIlito
CBOI'O BHUTpally 3a PaxyHOK IHINOrO); 3aJaHi cTpaTterii — CYKYIHICTb
MpaBwWI, AKi OHO3HAYHO BHU3HAYAIOTh IMOCIIIOBHICTH NIl I'paBIIiB; Bigoma
mnatikea marpuus P =(g;)

men s KOXKEH EJNEMEHT $KOi € BHUIPalIeM

TIEPIIIOTO TPAaBIIA, 1 BOJHOYAC ITPOTPAIIEeM iHIIOTO.

TouHi 3HaUeHHS ONTUMAJIBHHUX CTPATETiH TPaBIiB Ta I[iHY TPH MOXKHA
3HAaUTH 3a TakUM aJrOPUTMOM: BH3HAYCHHS JOMIHYIOUMX CTpaTerii
rpaBIiB (METOJ CIPOIIEHHS MaTpUIli); aHANIi3 TPHU Ha HASABHICTH CiIIOBOT
TOYKH; PO3B’SI3yBaHHS I'PUM B YUCTHUX CTpATErisiX 3a HAsBHOCTI CiJIOBOi
TOukd ab0 MOIIYK PO3B’S3Ky B 3MIMIAHMX CTPATErisix 3a BiJICYTHOCTI
cimoBoi TOUKHW. SKII0 MaTpU4HA Tpa PO3MIpHOCTI 2x2, 2xN, Mx2 He
Ma€ CIJUIOBOi TOYKH, AaKTHUBHI CTparTerii 3Haxo[iITh 3a JIOMIOMOTOIO
rpadiyHOr0 MeTOMy 1 pO3B’SI3yI0Th TPy, BUKOPHCTOBYIOUH TEOPEMY
Heiimana i Teopemy mpo akTHBHI cTparterii. ¥ pasi po3MipHOCTI Mxn
MaTpu4Ha rpa 3BOAMTHCS 10 3ajadi JIIHIHHOTO MPOrpaMyBaHHSI.

Ha mpaktuni wacto moCTaTHBO OTpUMAaTH HaOMMKEHI 3HAYEHHS
ONTUMAJIbHUX 3MIIIAHUX CTpaTerid 1 cepeqHbOro BHrpamry. Y poOorTi
JIOCITIJPKEH] Taki YrcenbHI METOJM PO3B’SI3yBaHHS MATPUUYHHX irOp: METOJ
CTaTHCTHYHUX BUIPOOyBaHb (MeTon Monte-Kapio), iTepaTuBHHI MeTO[
¢iktuBHOrO  posirpyBaHHs  (meron  bpayna-PoGincona), meron
HaIpaBIIEHOTO TIepedopy.

3actocyBaHHs 3pyuHoro cepepoBuiia MathCAD nnst po3B’si3yBaHHS
3a7a4 Teopii irop 3BUbHSE JOCTITHUKA Bijl 3aiiBUX BUTPAT Yacy Ta PyTUHHUX
00YHCIIeHb 1 CIPAMOBYE HOT'O 3yCHILIS HA aHAJII3 OTPUMAHOIO PIIICHHS.
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Komn’roTepHe Mo1e/II0BAHHSI CHCTEMHU ONEPATUBHOIO KOHTPOJIIO
SIKOCTI HATIPYTH B eJIeKTPUYHIN Mepexi

Aspamenko H.O., cmyoenm ep. IH-81
Cymcekuit nep>kaBHAH yHiBepcuteT, M. Cymu, YkpaiHa

Hanpyra B emekTpuuniii Mepexxi HoBuHHa OyTH CHHYcOinaipHOW. B
TUACHOCTI BHACHINOK TMIMKITIOYEHHS TIEBHUX CIOXKHBadiB  BiIOyBaeThCs
CIIOTBOPEHHSI CHHYCOIMH, 3 ’SIBISIIOTBCS TakK 3BaHi rapMoHikd. [ ixHpOTO
BUSIBIICHHS BHUKOPHCTOBYIOTHCS CrelianbHi mpuiaau. [Ipononyersest 3amicTb
HUX O0YHCITIOBATH (PYHKII HEPOTIOPIIHOCTI, 30KpeMa I0 MOXIAHIH MepIoro
nopsiky. Jlnst pyHkiiid y = t, X = tk, 3a1aHUX mapamMeTpuyHO, BOHA Ma€ BHII:

dv
@ w(n)——0) % (1)
o(y) &
Oynkmis (1) HOpiBHIOE HYIIO MPH HASBHOCTI MPOIOPIIIHHOTO 3B’ A3KY
MK (YHKIISIMH HE3aJIeKHO Bifl KOe(DII[IEHTY MPOMOPIIHHOCTI K.
Hns po3p’si3aHHS  3a1adi  OOYUCIIOETBCS  HempomnopiiiHicTs (1)
KOHTPOJIbOBaHOT HArpyrH Y(X) 1o ii Apyriit moxiHii:

@d(l) _l_% (2)
y" y_ d2y Lay
dx? dx®

Juisa cuHycoinn HEemponopIiHHICTE (2) HOPIBHIOE HYIIO HE3AJIEKHO Bif
gacToTH, amInliTyan Ta (asu. CTBopeHa KOMIT'IOTEpHA Mporpama, sKa
MOJIETIOE  POOOTYy CHCTEMH KOHTPOJIO SIKOCTI Halpyrd NpW  MOSBI
rapMoHiku. [lix gac i1 mosiBM HenmponopiiHicTh (2) epectae OyTH PiBHOO
HYJIIO.

KepiBauk: ABpamenko B.B., k.m.n., doyenm

1. Bb.I'. XomuH, [[enmpobedsichvie u subpayuonnvie epanyisimopsvl niaeos
u pacnviiumenu sxrcuokocmu (M.: Mammaoctpoenue 1977).

2. B.B. ABpamenko, Xapakmepucmuxu HenponopyuoHaibHOCmu
yucnoswix ynuxyuii (dern. B THTB Yipaunsr 19.01.98, No59-Yk98).

3. B.B. ABpamenko, Xapaxmepucmuxu HenponopyuoHaibHOCMU U ux
npumenenue npu pewteHuu 3adau OuacHocmuxu (Cymu : BicHHK

Cym/1V : 2000.— Ne16).
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BnpoBan:keHHsI 101aTKIB BipTyaabHOI peajbHOCTI
B MIPOIECH YHIBEPCUTETCHKOr0 HABYAHHS

Tongapenko C.A., cmyodenm; Ky3pmyk JILA., cmyoenm;
IlIamoBanos C.I1., ooyenm
CyMchkuii nep:kaBHui yHiBepcuteT, M. Cymu, YKpaina

[lomomanHss  TIO0ATPHUX  BHUKIWKIB —  TaKWX, SK  IIOTIPIICHHS
eMiIeMIOJIOTIYHOTO CTaHOBHIIA, 3MEHIICHHS TPHUPOTHUYMX 1 MaTepiaTbHUX
pecypciB — BIUTMBAE i Ha HaJaHHS OCBITHIX MOCITYT. TpaIuiiiiiHi neaaroriyxi
METOIM 1 MOZENi He BCTHTAIOTh 32 OYpXJIMBHUM PO3BHUTKOM iH(OpMAIIiHO-
KOMYHIKAI[IfHIX TEXHOJOTIH 1 TOTPeOyIOTh MePeOCMUCIICHh Ta 3MiH.
[oTy>XHUM iIHCTPYMEHTOM Y IIOMY CEHCI BUCTYIAlOTh TEXHOJIOTII «BipTyaIbHOI
peanbHOCT» (VR), sIKi TiNBKH MOYMHAIOTH BUKOPHCTOBYBATHCS B OCBITHBOMY
cepemoswii [1-2].

JoHenaBHa BBakaloch, MIO OUIbIIICTh iHGOPMAIIMHAX TEXHOJOTIH,
MpU3HAYEHUX IS CIIPUSIHHS HABYaHHIO, OyJv CIIPSMOBaHI Ha HaJJaHHS JOCTYITY
1o iadopmarii — (akTiB Ta crocTepekeHb 3a CBITOM. BipTyaibHa peansHiCTh
(VR) — 1ie mopiBHSIHO HOBAa TEXHOJIOTIS, SIKa PO3BHBAETHCS JTOBOJI CTPIMKO i
«TIEPEHOCHUTH» KOPHCTyBada /0 TPUBHUMIPHOTO CBITY, 3 SIKHM BiH MOXe
B3AEMOJIISITH: TOPKATUCS, CTIOCTEPITaTH, TisITH, KEPYBaTH ITPOLIECAMH.

3a migpaxyHkamu Kamnasii HolonlQ, sxa onpumromauna pe3ysbrati
BuBdyeHHs piBHs iHBectuiii B EdTech 3a 2020 pik, BKIajeHHS B OCBITHI
MPOrpaMu 3 BUKOPHCTAHHSIM TexHoumoriit VR cxmamm $16,1 mip.

Pucynok 1 — I'pynia cTyaeHTIB BinaHLOByEHOCTaBﬂeHi 3aBIaHHSA y
BipTyaslbHi# peanbHOCTI B 1abopatopii Ulab Cym/IV[3].

Aune sixio VR-TexHOIIOriT BiKe ChOTOJIHI TaK PO3BHHEHI, YOMY BOHH
He HaOyJIn MacoBOTO XapakTepy?
[IpoBenenwii 3a mxepernamu INTERNET anani3z «muirociB» Ta «MiHYCiBY»
BIpoBakeHHS VR — TexHoori# Hajiae HaM HaCTYITHE.
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Ilepesacu snposadoicenns VR — mexnonoziii 8 npoyec Hag4aHmsi.

— VR npuBHOCHTH B IIpOLIeC HABYAHHS Bizyami3alliio.

— VR cama 1o co0i 3aXOILTI0E Ta CTBOPIOE IHTEPEC O HAaBYAHHSI.
— VR BIIIMBarOTH Ha SIKICTH OCBITH.

— VR — texHomoris ycyBae 6ap’epu y MOBax CIJIKyBaHHS.
«Minycuy» enposadoscenns VR — mexuonoeiii ¢ npoyec HaguanHs.
— VR npuBHOCHTB JOCUTH 3HAYHI HAKJIaJHI BUTPATH.

— VR poOuTH TiBKH TO, IO 3aIporpaMoBaHe HEIO TSI HaBUaHHS
— [oripuye 3aranbHe JIOACHKE CIUIKYBaHHSI.

— IcHye 3arpo3a moTpanuTH B 3a€XKHICTh BiJl BIpTyaJbHOTO CBITY.
Jis TOBHOWIHHOTO 3aHypeHHS y BipTyalbHY peaNbHICTh HEOOXiTHO

310paTu reBHI TexHi4HI 3acoom. [lepmr 3a Bce, HEOOX1MHO 0OpATH KOMITIEKT
IoJioMa Ta KOHTPOJIEPiB, SKi JO3BOJIATh BUKOPHCTATH TOTY)KHOCTI
BIpTyaJbHOI peaabHOCTI (puc. 2).

Pucynok 2 — KommiekT BipTyansHoi peansHocti HTC Vive.

[Iporpamua po3pobka VR npoekTy yMOBHO PO3AUISAETHCS HAa 3 YaCTHHM:

1)BinTBopenHst Mogeni mnpoekry; 2)Po3poOka momatky paszom i3
CTBOPEHUMH MOJAEISIMU Ta miATpuMKo0 VR; 3)3a0e3neueHHs MEpeKeBOro
3’€JIHaHHS KOPHCTyBada Ta CMHXPOHI3amii aid. BiamoBigHO 10 KOXKHOTO 3
eTariB, He0OXiTHO 00paTH BjIaCHE MPOrpaMHe 3a0e3MCUCHHS.

OOpanuii iHCTpyMeHTapiii Ta mporpamHe 3a0e3ledeHHs JO3BOJATH

BUKOHATH BCi MPOEKTHI 3aBJaHHSI Ta CTBOPUTH H0JaToK VR, mo moxe
OyTH 3aCTOCOBHHMM B HaBYAJILHOMY IPOIIECI.

1.

2.

3.
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10.B. Tpau, VR-mexuonocii ax memoo i 3aciO HAGUAHHS.
Ocsimonoziunuti ouckypce. Ne 3-4, 309 (2017).

J. Jason, The VR Book: Human-Centered Design for Virtual Reality
(Morgan & Claypool: 2016).

Catim nabopamopii «Ulaby Cym/JY [Enextponnuii pecypc]. Pexum
JocTymy 10 pecypey: https://ulab.sumdu.edu.ua/uk
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MamnHHA OWiHKA SIKOCTi KOHTEHTY BUIYCKOBOI Kadeapu
3 YHIMOJAJIBHOIO CTPYKTYPOIO BUPilIATbHUAX MPABHUJI

Komowmierns M.O., acnipanm; Xi6oscbka 10.0., nposionuti paxiseys
kageopu komn romeprux nayk; lllenexos 1.B., doyenm
CyMchbkuii nepxaBHuid yHiBepcuteT, M. Cymu, Ykpaina

Pobota mprcBsUeHa MABHITICHHIO S(PEKTUBHOCTI QJTOPHUTMIB MAITHHOTO
HaBuaHHSA iHpopMamiiiHo-aHamiTHaHOi cuctemu (IAC) oImiHKM — sSKOCTI
HAaBYAJIGHOrO KOHTEHTY BHITyCKOBOI Kadempum B pamkax iH(opmariifHo-
eKCTPEMAITFHOT IHTENEeKTyallbHOI TexHoIorii. B mporieci Hapuanuasa IAC dopmye
yHIMOZ@IbHY CTpyKTypa Bupimambiux npaswi (CBII), mo BiarBoproe
MHOXHHY  BKIQ[CHMX rinepceprvHHX KOHTEHHEpIB  KIAciB  SIKOCTI
HaBYAJILHOTO KOHTEHTY 3 TPhOMa MapaMeTpaMH — IEHTPOM (3aralbHUAM IS BCiX
KOHTEHHEpIB), 30BHIIIHIM Ta BHYTpImHIM pamiycom [1]. Jlnst migBuimieHHs
edexruBHocTi [AC  mpoOmNOHYEThCS  3aMiCTh — TApaJieIbHOTO  allTOPHMY
onTuMizali cucremu KoHTposbHEX pomyckiB (CKJ/]) Ha o3Haku 3actocyBaTu
TIOCITiTOBHHMH, 1110 Oy710 Mom(hikoBaHO 3 ypaxyBaHH:IM ocobmBocteit CKJI ms
yaimomameroi  CBIL. [l mepeBipkm  Tipame3naTHOCTI — 3alpoTIOHOBAHOI
MoudiKallii BAKOPHUCTAHO HABYAIbHY MATPHINO aHANoriuHy [1] Tppox Kiacis
OIIIHOK SIKOCTI HABYAJIBHOTO KOHTEHTY: X1 — «I00pe», X2 — «3a/IOBLUTHHOY, X3—
«He3anoBiTbHOY. Pesympratn onrumizamii CKJl mns yHimMomanmerOoi CBII 3a
TIOCJTiIOBHMM aJITOPUTMOM HaBeJIeHI Ha puc. 1:

t
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

Pucynok 1 — I'padik 3MiHN ycepeJHEHO KPUTEPit0 QyHKIIOHATIBHOT
edpextuBrOCTI (KDE) nipu mocmimoswii onrumizamii CKJ]

Amnaiiz puc. 1 mokasye, mo onTuManbHe 3HadeHHsSM napamerpa CKJI
OyJ0 omep)kaHO Ha TPEThOMY MPOXOAl omrTuMizamii micias 150 iTeparriii.
MaxkcumanbHe 3HaueHHs ycepeaHeHoro K®E mpu 11boMy 1OpiBHIOBAIIO
3.97. PesynpraTn onTuMizalii reomerpuyHux napamerpie CBII mpu
takoMy CKJI monano Ha puc. 2.
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Pucynok 2 — I'padix 3minn KOE mpu ontumizarii reoMeTpuaHIX
napaMeTpiB KOHTeliHepiB Kiacis: a) 3oBHimHilA R1®) Ta 6) BHyTpimHii
paniyc Ri(" xnacy Xi; 6) 3oBHimmiit R,® Ta 2) BHyTpimmiii pagiyc R

Kacy X; 0) 30BHimHii R Ta e) BHyTpimmiii paxiyc Rs™ knacy Xa

AHani3 pe3ynbTariB (puc. 2) MOKa3ye, 0 ONTHMAJIBHAMH MapaMeTpamMH €
s Kimacy Xi BHyTpinmiit pagiyc Ry = 1, 3oBmiumiit paziyc Ri®=4, s knacy
Xz R™ = 4, Ry®=8, u1s kimacy Xs Rs™ = 9, Re®=11. TIpu 11s0My MakcHUMaIbHi
3navyeHHs KOE i TOUHOCHMX XapaKTepHcTUK ckiuanaroth Ei1'=3.58 (D:=0.95;
B=0), E;=3.95 (D:=0.97; p=0), Es=4.39 (D:=1; p=0). IlopiBusuus 3
BIIMOBIIHUMH  JIaHUMH, 1[I0 HaBeneHo B [1], moBoguTh edeKTHBHICTH
3alpPONOHOBaHOT MoAM(IKAIll, OCKIIBKU JI03BOJISE 30UIBIIMTH MaKCUMAITbHE

3HaveHHs ycepenHeHoro KOE 3 3.47 o 3.97 1 noBHY IOCTOBIPHICTh IPHHAHSTTS
pimens 3 96.7% mo 98,7%.

1. LB.IllenexoB, [Hpopmayitino-excmpemaioHuti iHMENSKMYAIbHULL  AHAT3
saxocmi  HaguanvHoeo kowmenmy kageopu (K.: 30ipauk mpamp XXVI
MDKHApOIHOT HayKOBO-TIPAKTHYHOI —OHNIaH-KOH(pepeHmil 70 29-pivust
€Bporeiicbkoro yHiBepcuteTy «lH(opMarliiiHi TeXHONMOrii B EKOHOMILI,
MeHeDKMeHTi 1 0i3Heci. [IpoOnemu Hayku, npakTuku Ta ocBitiy © 2020).
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Kaacudikauis BisyaJbHuX JTaHHUX Be0-CTOPIHOK HA OCHOBI TeXHOJIOTIT
IHTeIeKTYyaTbHOT0 aHAJI3Yy JaHUX

Morwuna A.C., acnipanm
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YKpaiHa

JlerkicTb CTBOpPEHHS Ta pearyBaHHs KOHTEHTY B [HTepHETI npU3BOIUTD
10 TomMpeHHst Hebakanoi iHdopMarlii, 30kpemMa 3a00pOHEHOTO KOHTEHTY
a6o turariatry. IHdopmamis B IHTepHETI BIAPI3HIETHCA BHUCOKOIO
JUHAMIKOIO: CTBOPEHHST HOBOTO KOHTEHTY, WOro pegaryBaHHS Ta
BHUJAJICHHS 3aiiMae KijbKa CeKyHA. 3 OMNIALY Ha KUIbKICTh KOPHCTYBadiB,
SIKi MOXYTBH 3POOMTH KOIIiI0 BUKOPHCTAaHOTO KOHTEHTY, a TOTIM, BHICIIH
MiHIMaJIbHI 3MiHHM, BUJAQTH HOro 3a CBil, BUKOPUCTAHHS TPATUIIHHUX
METOJIIB BUSBJIEHHS Ta Kiacudikamii mnomaiOoHol iHdopMarii crae
npoOiieMHUM. BrU3HaYeHHS TeMaTUKA KOHTEHTY BEO-CTOPIHOK € OJHI€I0 3
HaWBaXKJIMBIIMX 3ajJa4 0araThoX IHTepHeT-KommaHid. Hampukman, 3a
YMOBH KOPEKTHOI Kiacudikamii MOXHa MPOMOHYBATH KOPHUCTYBAdeBi
OB TOYHY MiAOIPKY peKIIaMHUX OJIOKIB, IO B CBOIO YePry IO3BOJHTH
MIJBUIIATH TIPOJAXK SK MiCIb PO3MIMICHHS pEKJIaMHHAX OaHepiB, Tak i
pekiIamMoBaHoro ToBapy. KpiM TOro, 3aXxucT Bii HEOaKaHOTO KOIIIIOBaHHS
YyXHUX JaHUX Ta iH(QOpMAIlii TAKOX € OJHI€I0 3 OCHOBHUX MOXIIUBHUX chep
3acTOCYBaHHS KiacHu]ikallii KOHTEHTY.

Jnst apromaru3aiii nepeBipky 1 kinacudikaiiii Be0O-KOHTEHTY, a TaKOoX
JUIs. BUSIBJICHHSI HEOaXaHWX JUIs Teperisily BeO-CTOPIHOK 1 BeO-caiTiB,
MO>KHA BUKOPUCTATH METOAM 1HTEIEKTYyaJbHOI'0 aHAII3y JaHWX. 3aBIaHHS
TEXHOJIOTI] IHTEJIEKTYalbHOTO aHAIli3y JAaHWX - BUSIBUTU CTPYKTYPH JIAaHHX 1
3HAUTH 3aKOHOMIPHOCTI B CIIa0OCTPYKTypOBaHUX JaHUX. 3BaKalOud Ha
TOYHICTh Kiacuikaiii, MO AaOTh ICHYIOYi METOAM, MOXXHa 3pOOWUTH
BHCHOBOK, IO TaKi MeTomu moTpeOyroTh Momudikamii. MeTtoro pobotu €
JOCHI/DKEHHsT  cnoco0iB  knacudikamii BeO-CTOPIHOK 3a  JONOMOIOIO
ICHYIOUMX MOJEeJNell, METOJIB 1 aJlrOpUTMIB IHTEIEKTyaJbHOTO aHaNi3y
JaHUX, MOAMQIKAIlis [MX METOMIB Ta MiJBHIIEHHS iX TOYHOCTi, a TaKOK
3aXUCTY JaHHUX BiJl KOTIFOBAaHHS.

Byno npoBemeHo MoCHiKeHHS iICHYIOUHX METOJIB Ta aJTOPUTMIB
IHTEJIeKTYaJIbHOTO aHalli3y AaHWX, ICHYIOUMX METOJMK Kiacugikarii BeO-
KOHTEeHTY. BuOip 1 BUBUEHHS iHCTPYMEHTIB I1HTEJIEKTYalbHOTO aHaji3y
JaHUX BEJC JO MIJABMILIEHHS PIBHS TOYHOCTI METOHIB Kiacudikarlii BeO-
KOHTEHTY i  OJOKyBaHHS HE0aKaHOro KOHTEHTY 1  3aXHCTY
1HTEJIeKTyaJIbHO1 BIIACHOCTI.
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70

st po3poOku mporpaMHOro 3aco0y MOTPiOHO CTBOPUTH:

- TIOpIBHSUIbHY XapaKTEpUCTHUKA METOJIB iHTEIEKTYaJIbHOTO aHawi3y
JaHHX;

- eTanW IHTEeJNEeKTYaJIbHOTO aHaNi3y Bi3yalbHHUX JaHUX;

- eramnu poOOTH 3 aipecaMu BeO-CaiTiB;

- ertamw QIIBTpAIlil TEKCTY, rpadigHUX €JIEeMEHTIB Ta 300paKeHb;

- pe3yiabTaTH BEeKTOpHU3allil;

- TIOPIBHSILHUH aHaNI3 po3poOIIOBAHMX METOIN KiIacHDiKaltii.

KepiBauk: O6oask B.K., doyenm
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Methods and approaches for solving the problem of handwriting
Ukrainian text recognition

Kozulia M. Ph.D, Bodnia Y. Student gr KN-M 420
National Technical University “Kharkiv Polytechnic Institute”, Kharkiv,
Ukraine

Electronic document management has a progressive development in
various areas of human activity. The task of recognizing textual
information when converting handwritten text into machine code is a
significant component of projects aimed at accelerating document flow.

The task of translating a large amount of textual information into digital
form arises during the preparation and processing of information. The
problem is one of the most complex, time-consuming, poorly scalable and
knowledge-intensive in the field of automatic image analysis.

The task of recognizing Ukrainian handwritten text requires additional
research in connection with the specific requirements for speed, resolution,
recognition reliability and memory capacity.

The study considers the system of Ukrainian handwritten text
recognition entered or downloaded into the program by the user. To
implement the solution of this problem, genetic algorithms, the method of
convolutional neural networks and Hopfield neural networks were chosen.

Figure 1 shows a decomposed IDEFO diagram of the handwriting
recognition process.
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Figure 1 — Decomposed diagram of the handwriting recognition process.
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In the research were analyzed the main methods of recognition of
handwritten texts, the disadvantages and advantages of the most promising
of them, developed algorithms that allow you to implement a software
product with the ability to recognize images.

Developed software, shown in Figure 2, can be used as a recognition
system for Ukrainian handwritten texts.

PO3NiSHABAHHA PYKOMUCHOTO TEKETy  HABUGHHA HEMPOHHOI Mepexi  HanawTyBaHHA NapaMeTpis

3aBaHTAXUTU NiTepy € IHcTpyKuUiA:

1. BBeAiTb/3aBAHTRXTE NiTEpPY B None BBOAY.
2. HATUCHITb HQ KHONKY “34nTATY BXiAHI AaHI".
3untaty exiani aaHi Q . . .
3. HQTUCHITL Ha NiTEpy ANA 3iCTABNEHHA.
4. Ann AETANLHOTO HRBYAHHA NOBTOPITE Aii 1-3.
Poanouaty YPe""/aa"“” *’ﬁ 5. HATUCHITb H& KHOMKY “P0o3N0YaTi TpeHyBaHHA".

T r Ao EE€
| T U K ]
nPCTY
NIRRT e

Figure 2 — Neural network learning page.

A b B
X 3 U
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Increasing and improving the functionality of the application is planned
in its next version. The application will be expanded — recognition of
handwritten text entered by the user in English and Russian languages.
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BB koedimienTa 0co0MCTICHOr0 MOKa3HUKA HAYATbHUKA
HA 3araJbHUI MOKA3HUK Kap'€pPHOr0 3pOCTAHHSA MiJIerjoro

Llennpuk B.B., ooyenm; bop3enkoB B.1., acnipanm
CyMchbkuii nep:kaBHui yHiBepcuteT, M. Cymu, Ykpaina

CyuacHull cTaH €KOHOMIKM YKpaiHH Mae€ IMepexiiHuil xapakrep. B
TaKUX yMOBax NHTaHHA WiAOOpY mepcoHany HalOyBae MNPIOPUTETHOTO
xapakTtepy. Ilpm mnpoMy poOoTomaBelb HaMaraerbCsi 3 HAWMEHIINMHU
BUTpaTaMyd OTpUMATH HaWOUMbII KBamiikoBaHMK MepcoHaN, a IIyKadi
pobotr — HaiOimbI BUTIAHI yMOBH mpari. Lle mpu3BoauTh 10 KOHQIIKTY
iHTepeciB. AHaI3 iICHYIOUMX 0a3 JaHUX BaKaHCIH Ta PE3IOME CBIIYUTH, IO
B YKpaiHi BificyTHS €quHa iHQOpMaliiiHO-aHANITUYHA CHCTEMa DPUHKY
mpami, sSKa JO03BOJIUTh Y3TOJAWTH BHUMOTH POOOTOMABIIIB Ta OaKaHHS
IIyKa4diB poOOTH, a TaKOX 3MEHIIWTh Yac Ha MOLIYK/Mim0ip mepcoHany.
Taka cucTtema TOBMHHA 3a0e3MEYWTH OTPUMAaHHS iH(pOpMAIi 3 pi3HHX
JDKEped, a TaKoXK OaraTOpiBHEBUH aHali3, cucTeMaTu3alliio, yHidikalio Ta
KJIACTEpU3allil0 JaHUX, SK BIIHOCHO BHUMOT JIO MEPEIiKy poOiT, Tak i 10
npodeciiHuX, AUTOBUX, MOPaJIbHUX SKOCTEH MEPCOHATY.

[lig "ac mocmifKeHHS BHIIE3a3HAYCHOTO MHUTAHHS BCTAHOBJICHO, IO B
VYKpaiHu BUKOPUCTOBYIOTBCSI METONW, C(OPMOBaHI Ie Ha MOYATKY
MUHYJIOTO cTopivusi (kmacudikarlii, mOpiBHIHHA (HaKTOpiB, paHXKyBaHHS,
OanpHa cucrema) [1, 3]. BoHn BpaxoByIOTh BENMKY KUIBKICTh MOKAa3HHUKIB,
e Takui CYTT€BUH (aKTOp, SK OCOOMCTICHMI IMOKa3HUK Ha4YaJbHHKA,
KW HAWOLIBIN BIUTMBAE Ha MimOip MepcoHaNly Ta TUIMHHICTH KaApiB Ha
MiNPUEMCTBAX, B OUIBIIOCTI BUNAAKIB irHOpyerhes. llelr moka3HUK
MOEHYE B cOOl Taki SKOCTI, IK KOMYHIKaTUBHICTh, MOpaibHA CTiHKICTB,
3[IaTHICTh HAJIATOJPKYBATH B3aEMUHH, Hapiucu3M. Halimommupenimmoro, mpu
OIIHIII MisTTFHOCTI TpalliBHUKA, € OanbHO-(hakTOpHAa Moaens [5, 6]. B Hii
31CTaBJICHHS KPUTEPIiB OI[IHKHU BiZIOYBaEThCS 32 (hOPMYJIOH0:

Bsum = ?:1 ki Bi' (1)

ne Bsm — cyma 6aiiB 3a BciMa KPUTEPIsIMH OIIHKH JisTIBHOCTI; N —
KUIBKIiCTh (DaKTOpIB, 3aCTOCOBAHMX IPH MPOBEJCHHI OLIHKU; K; — BaroBHid
koe(irieHT KokHOro (akTopa;, B; — Kijbkicth 0OadiB 32 OKpeMUMHU
KPUTEPISIMU OIIHKH JiSUTBHOCTI.
AHani3 1aHUX LI0J0 BIUIMBY OCOOMCTOCTI KEpiBHHKA Ha 3arajbHi
pe3yJIbTaTH BUKOHAHHS 3aBJIaHb CBIIYHTH, MO 0€3 3aCTOCYBaHHS TIEBHOTO
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koedirienta, dopmyna (1) mae moctaTHbO CYTTEBY MOXHOKY. Takum
KOe(illiEHTOM TPOIMOHYEThCS BBaXKaTH KOCPIIIEHT TCUXOESMOIIHHOTO
CTaHy MpaliBHUKa/HaYaJbHUKA pPO3PaxOBaHU Ha OLIHII OKpEeMHX
MTOKa3HUKIB OTPUMAHUX 3 BUKOPHCTaHHSAM TecTiB Aizenka [2], «Ilmam
Popmaxay [4], nerpecii beka [7] Ta KOJIbOPOBOTO TECTy, 32 HOPMYJIOHO:

n
ko = Ym=19m
nec —
n
ne Kyee — KOeQIi€HT ICUXOEMOLIMHOro CTaHy mpamiBHHKA; N —

KIUIBKICTB TECTIB, IO 3acTOCOBYeThCS (3 abo 4); a,, — cepeaHs KiIbKiCTh
0aJIiB 3a KOXKEH TECT;
Takum yrHOM, KiHIeBa Gopmyina (1) mOBMHHA MaTH BUTJISL:

Bsyum = Knec z k; B;

BucHoBok. 3acrocyBaHHS ~ KoedillieHTa  IICHXOEMOIIHHOTO  CTaHy
mpaiiBHUKa 3a0e3MeuuTh HAIIdHY 1 aJeKBaTHY OIIHKY $K HOTro
npodeciiHUX HAaBUYOK TaK 1 JAEPCHKUX SIKOCTEH, IO, B CBOIO Yepry,
3a0e3MeYnTh MaKCUMAIbHY BiJJlady NpW BHKOHAHHI TIOCTABJICHUX 3aBIaHb
1 T ABUIIUTH SIKICTHh BiIOOPY TIEpCOHAITY.

1. Haka3 «lIpo meroamuHi pexomeHmamii 3 po3poOku TapupHUX YMOB

opramizamii oOIUIaTH Tpami  MPamiBHUKIB  TOCHPO3PaXyHKOBUX

nianpueMcTB BUpoOHHMYOI cepu» Ne348 Bin 25.12.2003. (Min. npayi

ma coy. noximuku Ykpainu, peoaxyis 6i0 26.03.2007).

I .10. Aiizenk, I'. Binbcon, Kak uzmepums auunocms (Mocksa: 2000).

3. S.A. Fine, Functional job analysis: A foundation for human resources
management. Mahwah, NJ: LEA, (1999).

4. Tecm Popwaxa. Ipaxmuka i meopis/ Ilin pea. JL.H. Coouunk. (CIIO:
00O “Kackanx: 2005).

5. ILM. IlaBnenko, Mooenv kpumepiro epeKmusHOCMI CYyHaCHUX Memoois
ananizy pooim (BicH. UepHir. nepkaB. TexHouor. yH-Ty, 2013, Ne 3).

6. C.B. TonbaroB, Mooerw awnanizy Mmemooi6 GUHAYEHHS OYIHKU
cknaonocmi pooim (BicH. XmenpH. HamioH. yH-Ty, 2013, Ne 3).

7. A.T.Beck, etal. An Inventory for Measuring Depression, Archives of
general psychiatry, T.4, Ne6 (1961).

N
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Pu3nk MeHe)KMEHT SIK iHCTPYMEeHT IJIaHYBaHHSA
yenimnux | T-npoekTiB

I'pab6ina K.B., acnipanm; lllennpuk B.B., doyenm
Cymchkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YkpaiHa

Bynp-sxuit IpoekT Moke OYTH OMMCAHWH B MPOCTOPI HAMTOJIOBHIIINX
METPHUK — 4ac, TPoIii, oocar Ta skicts [1]. 3rigHo 10 ocTaHHOI pemaKilisM
A Guide to the Project Management Body of
Knowledge abo PMBOK Guide [2] mpoekT BBaXKa€ThCsl YCHIIIHUM, SKIIO
HOro pe3ynbTaTaMH 3a/I0BOJICHI yCi 3allikKaBJIeHI CTOPOHU MPOEKTY Ta
TOCATHYTI yci TPOEKTHI 1iJti. BigoOpa3umMo 11e B HAaCTYyIMHOMY BUTIISAII:

Fp (To, Mp, Sp, Qp) —Fa (Ta, Ma, Sa, Qa) —0, (1)

ne Fp (Tp, Mp, Sp, Qp) — GyHKIIisSI IPOEKTY 3 3aITAHOBAHUMH 3MIHHUMH;
Tp — 3amnaHoBaHa TPHUBANICTh NPOEKTY; Mp — 3ammaHoBaHmit OrOKET
MIPOEKTY; Sp — 3aIUTAHOBAHUHN 00CST POOIT MpoekTy; Qp — HEOOXiTHA SKICTH,
Fa(Ta, Ma, Sa, Qa) — dyHKIS MPOEKTY 3 BUKOHAHUMH 3MIHHMMH, Ta—
(dakTHYHA TPUBAIICTh TPOEKTY; Ma — BHKOpPHCTaHUN OIO/KET TMPOEKTY,
Sa — BUKOHAHUH 00csT po0iT; Qa — pakTHIHA SIKICTH MPOEKTY.

ToOTo HEOOXiHOIO YMOBOIO YCIIIIHOCTI TNPOEKTY € MaKCUMallbHe
HAOMDKEHHS 3aIIaHOBAaHMX MapaMeTpiB JI0 OTPUMAaHHX B peE3yJbTari
BHUKOHAHHS MPOEKTY. By ib-s1ka 10is1, 10 IPUBEJIE 10 Bil €MHOT  pi3HHMIL
MK HUMH € TIOTEHIIHHAM PH3HKOM, SIKHI 3arpO’Ky€e BUKOHAHHIO TIPOEKTY 3
3alUTAaHOBAHUMH ~ OOMEXKEHHSIMH. AHAJOTiuHO, OylIb-sIKE TIO3UTHBHE
BiJIXVJIEHHS — 1€ MOXKITUBICTB, sIKa 30epirae gac, rpori Ta pecypcu. MoxxHa
3pOOWTH NPHITYIIEHHS, 1110 Mal)ke HE ICHYE MPOEKTIB, y SIKUX

Fp.=Fa, 2
Tomi Mo)Ha 3pOOUTH BUCHOBOK, 1110
Fa=F,+ O-R, (3)

ne O — CcyKynmHUH BIUIMB MOXJIMBOCTEH Ha BHKOHAHUH MPOEKT, R —
CYKYIHUH BILJIMB 3arp0o3 Ha BAKOHAHUH MPOEKT.

OyHKIiS BUKOHAHOTO TPOEKTY JOPIBHIOE 3aIulaHOBaHIM (QyHKIIT
MPOEKTY 3 YPaxyBaHHAM BIUIMBY CYKYITHOTO €(EKTY BiJi MOKJIHMBOCTEH Ta
3arpo3. Came ympaBliHHS 3arpo3aMH Ta MOKIMBOCTSIMH Ja€ 3BECTU
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PI3HHUITI0 MK 3aINIAHOBAHOIO Ta (PAKTHMYHOIO BEIWYMHOIO 10 HYJS, TOOTO
BHUKOHATH MPOEKT TIO TUIAHY.

Ta —min

Ma —min 4)
S.. =const

Qa —max

Q, SRicTh — max

S, obdcar

3arpo3s— min

MoK/JIHBOCTIi— max

T, TpEBadicTh — min M, BapTicTh — min
Pucynoxk 1 — I[IpoekTHHI TPUKYTHHK 3 3aTPO3aMH Ta MOXJINBOCTSIMH

Pusnk MeHePKMEHT, K OJIFH 3 MOTYKHHUX 3ac00iB MiHIMI3yBaHHS BTpatT
Ta NPUMHOKEHHS NPHOYTKIB, € BAAJIMM IHCTPYMEHTOM, IO JOIIOMAarae
NPOEKTHHM MEHE/DKEepPaM YCHIIIHO YIPABIISATH MIPOEKTAMHU Ta 3aBEPILIyBATH
ix B paMKkax 3a/laHHMX OOMEXeHb 4acy, BUTpaT, obcsry Ta skocti (Puc 1).
BpaxoByroun 3a3naneriip BIUIMB MOXJIMBHX 3arpo3 Ta MOXKIHMBOCTEH B
MOMEHT IUIAHYBaHHS TIPOEKTY, TIPOEKTHUH MEHEDKep €  OUIbIn
MITOTOBJICHUM 10 IIBUAKOILUIMHHUX peaiil yciel MPOEKTHOI MisIbHOCTI,
SKi B CBOIO 4epry MicTsATh 0Oararto He3alUlaHOBaHUX SIBUIL, POOIT, abo
1HIIIMMH CIIOBaMHU — 3MiH.

1. O.b. Januenko, B.O. 3anopa, IIpoexmuuti meneoicmenm. ynpagninus
DPUSUKAMU MA 3MIHAMU 8 NPOYecax NPULHAMMA YAPABLIHCbKUX PilueHb
: monoepagpis (Uepkacu: 2019).

2. A Guide to the Project Management Body of Knowledge (PMBOK®
Guide) — Sixth Edition / USA. — PMI, 2017. — 756 p.
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JociakeHHs KiTbKOCTI yacy, 10 3aK/1aJa€Thcsl Ha (OPMYBaHHSA
CTPYKTYPH, POYTHUHIY Ta B3a€MO/1il KOMIIOHEHTIB
NPH NJIAHYBAHHI PO3PO0OKH Bed-NPOEKTIB

lennpuk B.B., ooyenm; Kmnskin C.€., acnipanm
CyMchbkuii nepxkaBHuii yHiBepcuteT, M. Cymu, Ykpaina

[Ipomec po3podku OyIaB-SIKOTO TPOTPAMHOTO 3a0e3MeueHHs] MOXKHO
MOMUTUTH HA JIEKIIBKO €TamiB. Y BHUMAJKY, KOJM KiHIICBUM MPOJYKTOM
pPO3poOKM € BeO-pecypc, OAHMM 3 HAWTOJIOBHILIMX €TaIliB € CTBOPEHHS
mu3aiiny. [licas  d9oro  po3moYMHAETBCS — O€3MOCEepPEeNHbO  MPOIIEC
pO3pOOJICHHST TPOAYKTY. SKIIO A0 TOYaTKy TPOLECY pPO3pOOIICHHS
npoaykTy (Oe3mocepeqHbO IUIAHYBaHHS Ta HAMMCAHHS KOAY), IPOIEC
CTBOPEHHSI Ta MOTOKEHHS TU3aiHy MOBHICTIO 3aKiHYCHUH, pO3POOHHUKH Ta
apXITEKTOPH MOXYTh CIUTAHYBaTH Ta PO3MOAUIATH 4Yac Ha Pi3HI eTamu
MPOLIECY PO3POOKH.

[IpenMeToM IaHOTO JOCIHIHPKCHHS € BHU3HAUCHHS KUIBKOCTI Yacy, SKHi
BHUIUTSIETHCS TP TUTAaHYBaHHI Ha “‘miepii Kpoku . BuzHavyeHHs cepemHbol
KUIBKOCTI 4Yacy J03BOJISE TPHOJNIM3HO PO3YMITH, SKi caMe pecypcH
TUTAaHYIOTHCSL Ta BHJUIIOTBCS IJIsi JTOCATHEHHS pe3yNbTaTy, IO B CBOIO
4epry Ja€ po3yMiHHsS He0OXiTHOCTI aBTOMAaTH3allii MPOIIeCiB.

IMig «meprmMu  KpokaMuy OyJio NPHAHATO PO3MNISIATH HACTYIHI
TEXHOJIOTIUHI TIPOIIECH:

— CTBOPEHHS Ta HANAIITYBAHHS CTPYKTYPU OCHOBHUX KOMITOHCHTIB;

— CTBOPEHHS Ta HAJAIITYBAHHS CTPYKTYPU OCHOBHUX MOJIYJICH;

— HaJIAIITYBaHHS POYTHHTY.

[MoTpiOHO 3a3HAYUTH, IO JaHE JAOCITIKCHHS MOXKJIUBE JIMIIE s BEO-
MPOCKTIB, Y SAKUX Tepell MOYaTKoM MpoIecy pPO3pOOKH BiKE MOBHICTIO
roTOBUM naM3aiiH. B TpOTWIEKHOMY BHUIIAJIKy CTPYKTYypa, POYTHHI Ta
PO3MIp MPOEKTY MOXKYTh CHJIBHO 3MIHIOBATUCS 3 4aCOM, a MPOIIEC 3MIHCHHS
CTPYKTYPH IPOEKTY MOKE TPUBATH JI0 CAMOT'O 3aBEpPLICHHS Ta MEPEXOly Y
¢a3y miATPUMKH.

B poni iHCTpyMeHTy Juisi TPOBEACHHS JOCHDKEHHsS Oyino oOpaHo
NOOpOBUTPHE aHKETYBaHHS €KCIEpTiB. B aHKkeTyBaHHI B3sB y4acTh 31
PO3POOHHK MPOTPaMHOTO 3a0€3MeUeHHS 3i CIelliai3aiicelo y po3pooIi Beo-
pecypciB. B ankeTyBaHHI OyJI0 MOCTABJICHO PsJl 3alIMTaHb, SIKI CTOCYBAJIUCS
HACTYITHUX TeM: KBali(ikamis (BU3HAYAEThCS y POKaxX JOCBiTY), JOCBII
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po0oTH 3 TOIOBHUMH js-(ppeHMBOpKaMH, Y TOBOIMIIOCS TIPAIfOBATH 3
MPOEKTaMH 3 TMEPIIUX JHIB po3pOOKH Ta iHIIE.

3a pesynbraTamMu OyJIO BUSBJICHO, IO OiIBIIICTh ONMUTYBAHUX MArOTh
nocBin Bif 3-x 10 5-tu pokiB (42.5%), 19.4% mpamroroTs Bix 1-ro mo 3-x
pokiB Ta 22.6% wmaroTh mocBin Oimbmmid 3a 7 pokiB. 71% ommTyBaHHX
noBoawiocst mpaioBatu 3 Angular 2+, 77% — 3 React, i sume 29%
mpamioBany 3 Vue.js.

[Ticas mpoBeneHHsT aHKEeTyBaHHA Oy OTPUMAaHi HACTYIHI PE3yJIbTaTH
(puc. 1): naityacrime (32.3%) Ha mepiii KpOKH KOMaHAOI PO3POOHUKIB
3aknagaeTbes Bim 8 mo 16 poGounx roawn. Ha apyromy wicti (29%)
3aKnagaeTbes Oinmprne 3a 48 pobounx romuWH. 3 OJHAKOBOIO KiJIBKICTh
Bignosiger (mo 19.4%) maemo nBa pesynpratu: Bifg 16 mo 32 poOoumx
rojuH, Ta Big 32 10 48 poOoUnX roauH.

How much time on average was established for the first steps (project structure set up, main
compenents structure, routing)?

31 responses

@ less then 8 working hours

@ 8-16 working hours
16-32 working hours

@ 32 - 48 working hours

@ more than 48 working hours

Pucynok 1 — I'icrorpama pe3yibpTaTiB ONMUTYBaHHS

AHami3 JOCHIDKeHHS Jla€ 3MOTY 3pO3yMITH: Xodya TIPOBEICHE
AQHKETYBaHHS JIOTIOMOTJIO BU3HAYUTH OCHOBHI PaMKH IIIyKaHOTO 3HAYCHHS
KUTBKOCTI Yacy, IpoTe € JOCUTh HETOYHUM 1 JIjIs OUTBII IeTalIbHOT KapTHHU
BUMarae 30UIbIICHHS KiTbKocTi onutyBaHux. llle omHuMm Hemomikom
JOCTIIDKEHHS € Te, [0 €KCIIEPTH BiJI3HAa4Yalld CEPEAHI0 KIIBKICTh Yacy, He
CIHPAIOYUCh Ha KIHIEBY BaXKKICTh MPOEKTIB, X MacmTad Ta 3arajbHy
KUTBKICTh TOIWH, BHIUIEHMX Ha pPo3poOKy. BuBeneHHs 3anexHOCTI
KUTBKOCTI 4Yacy BiJ ‘“‘CKIamHOCTI” TPOEKTIB JacTb OUIbII HIMPOKI
MOJKJIMBOCTI JJIs1 IIOJAJIBIIIONO aHaJli3y.
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Po3podka cTpykTypu MojeJi 30epiranus
C1200CTPYKTYPOBAHUX MEAUYHHUX JAHUX

buuko /I.B., acnipanm; Wennpuk B.B., doyenm;
[Tapdenenko FO.B., doyenm
CyMchkuii nep:kaBHui yHiBepcuteT, M. Cymu, YKpaina

Benmuki 00’emMum MeAWYHWX JaHWX, IO WPEACTAaBIEHI y BHUIIIAL
c1abOCTPYKTYpOBaHUX MPOTOKOJIB, MOTIPIIYIOTh IIBHIKICTH iX 0OPOOKH Ta
BIUIMBAIOTh Ha SKICTh MEAMYHOTO 0OCIyrOBYBaHHA MalieHTiB. Uepes mosBy
HOBHUX XBOpO0O, 3MiHy CHMIITOMIB BXKE€ ICHYIOUMX Ta Opak 4acy y JiKapis,
BHHHUKAE MOTpeda y 3MEHIIeHHI BXiqHOI iHdopMarii Ta i mpeacTaBieHHi y
OLTBII 3pyYHOMY Ta aKTyaJbHOMY BUTJISIL JJIsI TiABUIICHHS €(EKTHBHOCTI
JKyBaHHS.

Y monepennix pobOoTtax Oyno po3poOJieHO MeXaHi3M MEepPBHHHOL
00pOOKH CTa0OCTPYKTYPOBAHOT'O MEAMYHOTO MPOTOKOMY 1 OIep>KaHo HaOIp
JaHWX Yy BUIJBLII CHUMIITOMIB Ta iX MapaMeTpiB, HIO MNpPEACTaBIEHI Y
TEKCTOBOMY JOKyMeHTi. Tomy, wmetoro maHoi poOoTH € po3pobka
CTPYKTYPH MOJEJI TaHUX JUI IPEICTaBICHH] y 0a3i NaHuX.

[ligxig CTpyKTypyBaHHsI AaHUX TOJISATA€ Y BUAUICHHI XapaKTEPUCTUK
xBopoOu Ta ix mpezacrasnenHi y purisiai JSON: {“xBopoba”: {“‘yHikanpHHN
inerTudikarop xBopobu:’1”, “Ha3Ba XBOpOOW’:’reModinpbHA ManHuKa”,
“MikHaponHuii  kmacudikarop  xBopo0-107:"G00.0”,  “cummnrom’:
’XapaKTepUCTHKAa CHUMITOMY”}}. Y XOIi NEpeHocy AaHUX 3 TEKCTOBOI'O
¢aiily (OUISIXOM  BHKOPHCTaHHS TPOrPaMHOTO  BJAacHE CTBOPEHOT'O
MPOrPaMHOr0 MOJIYJIsl) BiIOYBAa€ThCS IEPETBOPCHHS CJIIB Y Ha3WBHUI
BIIMIHOK Ta TMepeBipKa Ha HAsSBHICTh BXe iCHYIo4Yoro cummntomy. lLle
JO3BOJIMTH MAaTH OJHAKOBI Ha3BH IapaMeTpiB Ta NPHIIBHILIMTH
MOJAJIbIIMN TOIIYK Cepell CHMIITOMIB. Y TMpoleci 00poOKH MEIUYHHUX
npotokoniB JSON ¢aiin HamoBHIOETBCS 1 CKIIQJa€e CTPYKTYpY 3 YCix
icHytouMx XxBopoO. [aii, oTpumany iHopMalito 3aHOCHMO Yy 0a3y AaHUX
Ta crBoproemo BrnacHui APl. JlaHuii minxig JO3BOJMUTH IIBHIKO
¢binpTpyBaTH nmaHi 3a mapamerpamu (Hampukian, https://www.test.com/
api/Get Disease?paraml=valuel&param2=value?2).

VY pesynbTaTi poOOTH HpeACTaBIEHO MiAXiJ A0 CTPYKTYpOBaHOI MOAEM
30epiranHs ganux y Burisigi JSON, mepeHocy MaHWX 3 BUKOPHCTAHHSIM
BiIMIHKOBUX (hopM cIiB y 6a3y JTaHHX, & TAKOXK MOKIUBICTH po3pooku API
JUIS1 B3aEMOJII 3 JaHUMHM Ta LIBUIKUM iX MOIIYKOM Yepe3 3alHTH.
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Indopmauiiine 3a6e3neyeHHs: mMigd0Py KOMIOHEHTIB
riOpuaHOI eHepreTHYHOI MepeKi

lennpuk B.B., ooyenm; Ilappenenko FO.B., doyenm;
Boiiko O.B., cmapwuii suxkniaday; bparymka JI.M., acucmenm
CyMchkuii nep:kaBHui yHiBepcuteT, M. Cymu, Ykpaina

Ha croromui TiOpuaHi €HEpreTHYHI MeEpeXi 3  BiTHOBIIOBATHBHHMU
JpKeperaMu eHeprii HaOyBaloTh Bee Oinbiioi nomymspHocTi. EdexktuBHicTh
iX poOOTH 3aleXWTh y TOMY HYHCII W Bifg mimbopy iX KOMITOHEHTIB 3
NEeBHUMH IapaMeTpaMu. [lmanyBaHHS CTPYKTYpH TiOpHIHOI €HEpreTH4HOl
MEpPEXKi € CKIAJIHOIO 33a/1a4C0 B YMOBaxX HEBU3HAYCHOCTI, JJIS BUPIILICHHS
SIKOT MOJKYTh OyTH 3aCTOCOBaHI cydacHi iH(popMaIliitHi TEXHOIOT].

MeTtow gaHOi poOoTH € po3poOka iH(OpMamiiHOI cUcTEeMH MiAOOpy
KOMITOHEHTIB TiOpWAHOT E€HEepreTHYHOi MepeXi, BHUKOPHCTAaHHS SKOI
J03BOJIMTH 3MEHIIMTH BUTPATH HAa CHOPY/DKEHHS CHEPreTHYHOI Mepexi Ta
3a0e3neunTh HEoOXiAHWH piBeHb TeHepalii elekTpuyHoi eHeprii. Ha
CBOTOMHI JUIA BHPINICHHS aHAJOTIYHUX 3aJad ICHye TIpoTrpamHe
3abesneuenns HOMER, RET-Screen, PVSys, Hybrid2 Ta in., ane anamis
[IUX CHCTEM MOKa3aB, 1[0 BOHU HE BPaxXOBYIOTh E€KCIEPTHI OILIHKW Ta HE
MaloTh 3py4YHOrOo iHTepdenCy A 0coOH, 0 MpUtMae pileHHs .
Po3pobrene indopmariiiitne 3abe3nedeHHs mig0o0py KOMIIOHEHTIB TiOpUIHOT
SHePreTUYHOI MEepEeXi MPEeACTaBIsiE COO0I0 CUCTEMY I ATPHUMKU TPHHHATTS
pitrens y Burssai Web-momatky. KopucTtyBau 3amae 1000Be CHOKHBAHHS
€JIEKTPOCHEPTii B IOMOTOCIIOJAPCTBI, BiICTAHb BITPOreHEpaTOpa Bill JOMY,
TUTONTY MOHTaXy COHSTYHUX HaHeIneH, MicLepo3TairyBaHHs
AIbTEPHATHBHUX JDKEpeN eHeprii Ha kapTi Ta iH. 3ajaHi KOpHUCTyBadem
napameTpy IepeAaloThCsl B MOJENb BHOOPY ONTHMAIbHOI CTPYKTYpU
riOpuaHOT eHepreTHYHOl MepeXi 3 MHOKHUHH allbTEPHATUBHUX KOMOiHAIiH
3 COHSYHUX Oarapei, BITPOBUX YCTAaHOBOK Ta aKyMYJIITOPHHX Oarapeil. Y
pe3ybTaTi KOpUCTyBady Ha €KpaHi BioOpakaloThCs TpU HaWKparli
KOMOiHaIli KOMIIOHEHTIB TiOpPHJIHOI €HepreTUYHOI Mepexi 3a 0OpaHuM
KpHUTEpieEM.
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IIporpama renepanii Ta 30epexeHHsI MapoJIiB
""Safe Password Storage™

Toncronoxenko C.0., cmydenm; ennpux B.B., doyenm
CyMchkuii nep:kaBHui yHiBepcuteT, M. Cymu, Ykpaina

[Maponi mocHUTh YacTO KPUTHKYIOTH SIK 3 TOYKH 30py O€3MeKH Tak i
3pYYHOCTI, 110 POOUTH IX MEHII iJealbHUM MeETOAO0M ayTeHTH(ikarii. B
TOM K€ Yac, MapoJli K K04l 10 OHJIAHH-IPOQ1isIiB BBAKAIOTHCS MEPLINM i
4acTo €IUHUM CIIOCOOOM 3aXHCTy IM(POBUX AaHUX KOPUCTYBadiB, aje Ha
ChOTOJIHI BCE 4YacCTillle TPAIUIIOThCS BHUIAJKM KiOepaTak 3 METOW IX
BUKpaJICHHS. KopucryBauam JIOBOJIUTHCSI CTBOPIOBATH Ta
BHKOPHCTOBYBATH JACKLIbKA PI3HUX MAPOITIB.

MeTor0 IPOEKTY € CTBOPEHHS IPOTpaMH, sika JOIMOMOXKE KOPHCTYBady
BUKOPHCTOBYBAaTH OAWH IapoJb IJI TeHepallil yHIKAIbHUX TapoiliB It
BXO[y B yci cepBicu. Ilix yac cTBOpeHHS mapouro cepBep Oye OTpUMYyBaTH
Ha3BY CalTy i ‘“3BUYalfHUIN™ Mapoib, SKUWA BBIB KOPUCTYBad, MIOTIM CepBep
CTBOPHTH YHIKaJIbHUH MapoJb, KU Oy/le BHKOPUCTOBYBATHCS JUIS BXOIY
Ha CailT.

[Iporpama He 30epirae mapoii a TiNBKH CTBOPIOE XM JUIS KOXKHOTO
cepBicy, 3a JIOIIOMOTOI0 SIKOTO TeHEPYEThCs Mapoib Uil Bxoay. Jlomarok
Oyme mpoctymuuii kopuctyBadam OC  Windows, a Takox iHIIHM
atopmam.

Jus peamizanii mpoAyKTy NpoekTy moTpibeH xocTuHr. Haiikpare
migiiine nposaiigep HostPro.ua tak sik Mae Haikpally TeXHIYHY MiITPUMKY
cepell KOHKypeHTiB. B sikocTi cepenoBuina po3poOku Oyae BHKOPHUCTaHO
Visual Studio, mabmonom mpoekty Oyae BeG-tiporpama Nodejs. 3a
JOTIOMOT'OI0 HBOT'O OyZie CTBOPEHO JiBa CEPBEPH: MEPLIMKA JJIS B3aEMOJIi 3
KOPUCTYBaueéM — KJIEHTCHKMHA cepBep 3 BHKOPHCTaHHAM O0a3u OaHUX
MySQL,; npyruii cepep — roIoBHUH 1 30epeKeHHS XEII-KOIiB.

Hns #ioro pobotu Oyzae peanizoBaHo 6a3y nanux mongoDB. MongoDB
HE BMMAarae OIMCy CXeMHM TaOJIMIb B MOPIBHIHHI 3 pessimiiaumu BJ1. Jlani
30epiratoThCsl y BUIIISIII KOJEKIIH, y SKUX HEe 00O0B'I3KOBO IMOBHHHA OyTH
CXO0%a CTPYKTypa JAaHUX, Ta JJOKyMEHTIB.
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Interactive online math trainer for high school students

M. Heliukh, Student; V. Antypenko, Associate Professor
Sumy State University, Sumy, Ukraine

There has always been a problem for some children of lagging behind
the educational program. The educational process requires maximum
commitment and concentration from students, which is not always possible
to implement due to illness, sports competitions etc. This is absolutely
normal situation which has happened to everyone. However, the missed
educational material still needs to be studied and processed by students.
Besides, this problem has become even more relevant due to the current
state of modern society within the pandemic conditions. Students have been
forced to switch to distance learning within the quarantine restrictions and
needed to study subjects on their own. Thus, the need for the emergence of
new, modernized online trainers is relevant, as the educational process
continues and requires the preparation, performing and passing of various
practical tasks and exams. Since mathematics is one of the compulsory tests
that must be taken by students to graduate the school, it has been decided to
pay special attention to it.

Therefore, the goal of this project is to create an interactive online math
trainer, with the help of which students can receive theoretical knowledge,
as well as an opportunity to take tests and check their abilities in practice
by their own.

As the project has two tasks, its functionality is divided into theoretical
and practical parts. The first one consists of short paragraphs belonging to
corresponding math topics, while the practical part includes tests and other
interactive tasks. Completed tasks are be marked only for registered users.
Also, the last ones are able to see and check the solution to any exercise.

The project was created as a website using such tools as HTML, CSS,
PHP and JavaScript.

The developed interactive online math trainer for high school students is
the result of this project. With its help, students can get theoretical
knowledge in math, as well as practise them by completing different tasks
online. Nowadays, it is an affordable and convenient online tool to prepare
yourself for passing the national math tests.
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Web-oriented information system for complex car service
with analytical subsystem of maintenance station selection

O. Hryhorenko, Student; V. Antypenko, Associate Professor
Sumy State University, Sumy, Ukraine

Everyone’s modern life is inextricably connected with regular
transportation, especially with the use of road transport. The last one is
more accessible to the population in some countries but less in others.
Today cars are not only a means of transportation, but also the tool which
contributes to the economy development of various states. Hence, to evolve
this branch is quite urgent, especially applying the progress of modern
information technologies.

In addition to buying a car, every driver also should think about its
timely maintenance. Replacing lubricants, coolant, summer tires with
winter tires, etc. are all the necessary duties a car owner needs to carry out
one way or another.

Technical station has become a profitable business, and, consequently,
easily accessible in almost every corner of the world because of its own
distribution. Due to a large range of options, sometimes it is even difficult
to choose the best service according to the price, quality, location and so on
for the car owner.

Therefore, the purpose of this work is to develop an information system
for complex car service with an analytical subsystem for the selection of
maintenance stations to find the optimal solution according to certain user
criteria. It should ensure the proper organization of productive interaction
between car owners and technical stations by reducing the time on their
interplay through using the developed information system for providing a
quick search of appropriate car service station.

The web application has been implemented with the use of such web
technologies as HTML5 for markup, PHP 7 for Laravel server part,
JavaScript along with Vue.js for client part and page dynamics as well as
CSS3 for description of appearance and Git system.

The result of the work is a web-oriented information system for
complex car service with an analytical subsystem for the selection of a
maintenance station. It significantly reduces driver’s time while searching
for a technical station.
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Web application to support the activities
of the salon selling wedding dresses

D. Dubrovina, Student; V. Antypenko, Associate Professor
Sumy State University, Sumy, Ukraine

Today the topicality of website development is unquestionable.
Successful and creative projects bring their developers demand and interest
of investors. Every year their popularity only grows. More and more people
are using the Internet in which a website is the main architectural unit.
Even sites based on old technologies operate through the Internet and
continue to serve their users, but now with the technologies development,
the scope of websites has increased. Outdated sites need updating as new,
broader technologies have been created. Today’s sites are implemented in
cultural and social fields of related activities — education, psychology, art,
social communications, ethics and even sports.

It must be noted that nowadays the use of websites has supplanted the
use of conventional computer programs. This is so because in terms of
usability, websites have advantages over traditional programs and are safer
in terms of use.

Today, stores are also moving to the online sales format. Shopping can
be done without leaving home due to the order processing system, which
has the function of buying goods as well as the selection of product
parameters. All these features makes the use of online stores is very
convenient.

Therefore, the aim of this project is to develop the web application to
support the activities of the salon selling wedding dresses. Online store
development has been chosen because of its topicality due to the fact that
the website is the main resource for posting information and making it
freely available to people. And it is easier for any store or outlet to promote
their products across the country in the presence of an online store that will
provide users with round-the-clock access to the store's products.

To implement this web application on Opencart such technologies as
MySQL, PHP, HTML, CSS and JavaScript were used.

Developed web-application to support the activities of the salon selling
wedding dresses is accessible from any device and popular browser and
allows users viewing product information conveniently, placing orders and
leaving your own review.
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Web application to support advertising manager’s activity

V. Luhovets, Student; V. Antypenko, Associate Professor
Sumy State University, Sumy, Ukraine

Web applications today are one of the quality indicators that developers
must have to attract a new audience of customers.

Nowadays, almost all spheres of the modern society life use web sites to
promote the results of their activities through the Internet. The most
popular among them have cumbersome structures and an interface which
quite difficult to understand. In this case, it is usually uneasy for clients to
navigate the appropriateness as for the use of certain functions. In turn, this
leads to the refusal of customers to continue working with such «over
modernized» web sites.

The field of advertising and marketing has become quite popular
recently due to consumers of the World Wide Web, because using modern
web technologies it is quite simple and convenient to perform the duties of
an advertising manager and work remotely, which is relevant in the current
epidemiological situation. Therefore, the purpose of this work is to develop
a web application to support the advertising manager’s work specialized in
the professional development of video ads and videos themselves.

The main tasks of the current project are the following:

— creating an accessible and understandable interface;

— developing the user-accessible video types;

— establishing a feedback between clients and the manager.

The user has the ability to view the available categories of video,
contact the administrator, place an order and select all stages of the video
creating in his/her own way using the web form.

During the developing of this web application, such technologies as
HTMLS5, CSS, Javascript, Google forms, Google disk, PHP5 were used
along with the text editor Sublime text 3.

As a result, a web application has been developed to support the
advertising manager’s activities. Through intuitive and convenient interface
the customer can order the creation of advertising video leaving own notes,
view previous ad manager’s works and contact the administrator for
additional information.
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Mobile application for maintaining a personal budget

V. Nikolaienko, Student; V. Antypenko, Associate Professor
Sumy State University, Sumy, Ukraine

Currently, technologies and gadgets have become a vital part of our
trendy life. With the increasing number of digital users, the mobile app
industry has seen an immense growth, which only continuously rises.
Given how often we use many apps on our smartphones and tablets to shop,
sell, study, play, listen to music, communicate, order food, book travel
tickets, find answers to questions etc., there is no end to mobile app usage
in the upcoming years. Therefore, mobile apps development is a very
relevant and popular issue today as it has promising future extension
prospects.

Mobile applications make it much easier to perform daily tasks by
automating some processes. For instance, every modern person wants to be
financially responsible and in control of his or her own finances. This
implies constant accounting of the personal budget — something that many
people aspire to, but only a few of them succeed. On one hand, the major
reasons behind this can be various factors such as inconsistency, lack of a
specific purpose, leaving notes in different places or even the absence of
such habit at all. On the other hand, during using mobile applications, it is
possible to encounter problems such as unclear and/or inconvenient
interface, lack of useful information or features etc., which simply can
prevent further user’s work with this application.

During the pandemic, the issue of finance planning is becoming
increasingly important. Therefore, the purpose of this project is to develop
a mobile application for personal budgeting based on the Android operating
system.

The aim of this application is to enable the user to keep track of personal
finances, accumulate, set goals, obtain information on methods for saving
money and choose the one that suits him or her the most. The main aspect
when creating a mobile application is an attractive and user-friendly
interface that will provide the user with the necessary functionality.

The result of this work is a developed mobile app for personal budget
maintaining based on the Android operating system, which allows efficient
managing and monitoring person’s own budget.
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Visualization the 3d model of the device
for intelligent road marking

Yu. Semenchuk, Student; V. Antypenko, Associate Professor
Sumy State University, Sumy, Ukraine

Nowadays, it is hardly possible to imagine any area of human activity
without using modern 3D computer graphics.

3D modeling allows avoiding the necessity to create a layout. This
advantage is very important. When using regular sketches, you have to
produce a trial 3D model for visual studying all features of the project. The
use of 3D computer graphics greatly simplifies this process. The 3D
modeling capabilities let you know what an object will look like in reality
by viewing each part from the desired perspective. Moreover, you don’t
need to create a layout, and all mistakes can be amended before the trial
sample is released. This gives opportunity, firstly, to achieve significant
savings in time, and secondly, to reduce the amount of efforts and resources
for development. 3D modeling allows using any necessary backgrounds. It
provides tools to synthesize various images and obtain the most realistic
picture. Sometimes three-dimensional objects are embedded in a real
background.

Hence, as developing 3D models of various objects to imitate their
actions is topical today, the purpose of this paper is to create 3D model of
device for intelligent road marking to visualize its operating.

3Ds Max is 3D modeling, animation and rendering software created and
developed for games and design visualization. Autodesk 3Ds Max was used
to implement the current project as one of the top software for 3D design
due to a huge set of tools along with plugins to easily model and visualize
any interiors and the most complex constructions. Corona Renderer was
selected to render it, since it is a reliable engine for architectural rendering
in interiors and exteriors allowing to achieve a high-quality image with
minimal effort on the part of the renderer in terms of rendering settings.

The final product of this project is a 3D model that functions correctly
with realistic material. Its purpose is to imitate the intellectual
implementation of road markings. This 3D model demonstrates the way
this task will be automated.
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Web application to support the artist’s exhibition activities

V. Talyanin, Student; V. Antypenko, Associate Professor
Sumy State University, Sumy, Ukraine

The development of Internet technologies has affected all spheres of
human activity and the field of fine arts is no the exception. Social
networks, in particular Instagram, provide an opportunity for artists to
easily share their own works with the public and receive feedback from the
audience. But having only a profile on a social network is no longer enough
to stand out from other artists. Nowadays, it is advisable to have your own
portfolio site in order to get noticed. A web portfolio is not just a collection
of paintings, it is also a tool for business and marketing. A portfolio helps
artists to find new clients, get noticed by agencies and gain followers to
bring your views through the works to masses.

Thus, the goal of this project is to develop a web application to support
the artist’s exhibition activities. The application allows the artist to exhibit
paintings at the public domain, take orders through the feedback form and
inform interested parties about the planned exhibitions. The design of the
web application has been made in a minimalist style which does not distract
attention from the paintings, but at the same time emphasizes the artist’s
author style. The application consists of two parts — client and
administrative. The administrative panel makes it possible to add and
remove the images of paintings, create thematic collections of works,
change the schedule of exhibitions and view orders added by users. In turn,
the client part allows users to view the galleries of the artist’s works along
with the schedule of exhibitions. Moreover, clients can make a request to
order available paintings.

To develop this web application HTML and CSS were chosen for site
layout creation, JavaScript for providing more visual appeal, PHP was
selected as the server-side programming language and MySQL for working
with databases.

The result of this project is a developed web application to support the
artist’s exhibition activities in the form of a web portfolio. Its using will
increase the artist’s audience along with the number of orders due to a
convenient online tool as well as a modern format of demonstrating and
ordering his/her own paintings.

89



CEKIIA 2: Inpopmayitini mexnonoeii npockmyeanms IMA :: 2021

Web application for organizing the activities
of «La Fit Bakery» confectionery

A. Chmutenko, Student; V. Antypenko, Associate Professor
Sumy State University, Sumy, Ukraine

With each passing day, the implementation of information technologies
is rapidly growing, as their widespread use has become an essential part of
everyone’s life. Today, the knowledge base is increasing too quickly, so
there is a need to automate such processes as collection, organization,
processing, storage and transmission of relevant information. And the field
of services providing is not an exception.

In the current epidemiological situation, modern business has begun to
grow strongly online. Having own representation within Internet is a
significant advantage for any company. Using its web site, customers can
learn more about the work schedule, range of products and services
provided by the organization, view photos, place orders, contact staff for
info etc. Web applications of various cafes and restaurants ensuring the
proper organization of their work, occupied a special place in the Internet
long ago. They are very popular among its users. However, a large number
of such web sites were left at a primitive level after development.

Therefore, the purpose of this study is to develop a multifunctional web
application to support the activities of the «La Fit Bakery» confectionery
that will ensure the proper organization of the company by automating
some work processes.

This web app contains such functions as feedback with the administrator
through a web-form, calculating the cost and caloric content of the selected
dessert, placing orders, online tables booking and an interactive
organization of the work schedule on the administrative panel.

HTML to create a web-page framework, CSS to provide web-pages
with visual effects and adaptability, JavaScript for dynamism, web
framework Laravel for backend development and MySQL for database
operating were chosen to implement this project.

The result of this work is a developed web application for the
organization of the «La Fit Bakery» confectionery. Its use will ensure the
company’s business to a new level by reducing resource consumption,
improving service and becoming a part of a successful advertising
campaign.
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InTepakTHBHUIL BeO-TpeHAKeP A/ MiATPUMKH BuBYeHHs 3ds Max

IcaeB B.B., cmyoenm; bapanosa 1.B., ooyenm
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

Be0O-TpeHakepy IUPOKO BHKOPHUCTOBYIOTHCS B HABUANBHUX 3aKiIajax.
B X ocHOBY mokiajzieHa METOIMKA OLIHIOBAaHHS 3HAHb Ta YMiHb CTYACHTIB,
ANTOPUTMH  TPEHYBaHHS KOPHCTYBadiB B TIpoIeci OaratopazoBoro
MOBTOPHOTO BHKOHAaHHS 3aBJaHb. 3ajaya CTBOPEHHS TpPEHAXKEPiB €
aKTYalbHOIO.

Metoro maHoi pPoOOTH € po3poOKa KOMIUIEKCY TpPEHaXepiB st
miaTpuMKe BuBYeHHs mporpamu Autodesk 3ds Max B aucraHmiiHOMY
Kypci «KoMIT’ 1oTepHi TeXHOJOT1] JU3aiHy».

Tpenaxxep TOBHHEH BiAMOBIAaTH TaKUM (yHKIIOHATHPHUM BUMOTaM:

— MOYUIMBICTh BUOOPY BapiaHTIB 3aBIaHHS Ta MOBH iHTEpeiicy;

— peasizallisi B3aeMo/Iii 3 300pakeHHAM Korii BikHa 3dsMax;

— 3MiHa 300paXCHHS SIK peaKilis Ha Jil KOPUCTYBaya;

— OTPUMaHHS Pe3yJIbTaTy BUKOHAHHS TPEHAXKEPY.

B niponeci peanizanii Oynu BUKOPUCTaHI HACTYITHI iHCTPYMEHTH:

— CranpgapTHi iHCTpyMeHTH Web-po3pookun HTML, CSS Ta JavaScript;

— Bootstrap - nadip CSS-ctumniB i JavaScript-CKpunTiB Al LIBHIKOTO
CTBOPEHHS Cy4aCHHX aJalTHBHHUX CAHTIB;

— jQuery — 6ibioTeka JuIs TONEreHHs podoTh 3 JS;

—html2canvas — 6iGmioreka a1 MOXKIMBOCTI POOUTH CKPIHIIOTH 3a
JonomMororo JS;

— HistrixCalculator — JS xanpkymstop;

— mustache.js — mrabmonna cucrema st HTML;

—jquery.maphilight — 6iGmioteka 1y iHTEpaKTHBHOI pOOOTH 3
300paKCHHSIMH.

I[Mpu poboti 3 TpeHakepamMu JUIsi BUKOHAHHS 337ad KOPHUCTyBad
HATHCKAa€ BiAMOBIIHI MIKTOrpaMy iHCTPYMEHTIB UM MEHIO Iporpamu. SIKIo
BiJNOBiZb BipHA - BOHU MiACBIUYIOTHCS 3€JIEHUM KOJHOPOM, SIKIIO Hi —
YEpPBOHUM.

Po3po0ieHnit  KOMIUIEKC TpEeHa)XepiB OXOIUTIOE IUTAHHS IMOOYIOBH
CTaHIapTHUX NpUMITHBIB y 3dS Max ta po0OOoTH i3 BUALICHUMH 00’ €KTaMu
— TpymyBaHHs, TpaHcopmallii Ta BUpIBHIOBaHHA 00’e€kTiB. BiH Oyze
KOPHCHHM JIJIS 3aKPITUICHHSI TPOIIEHOr0 HaBYaIbHOTO MaTepiay.
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Po3podka iHTEpaKTHBHOIO 10IATKY
aJis Bizyastizanii ekcrep’epy Hanany kyasTypu y micti Cymn

Jlaszapesa JI.A., cmyoenm; bapanosa 1.B., ooyenm
Cymcpkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

Bce Oimpmoro momuty HaOyBaioTh BukopuctanHs 3D wmogpeneit y
BIpTyasbHIN peanbHOCTI. bararo moei 6axaroTh 3HaXOAUTUCH B OJTHOMY
MiCIli, 1 OJTHOYACHO OTJISAATH IHIINH 00’€KT 3a JOMOMOTOI TPUBUMIPHUX
TexHojorii. OgHuMm i3 Takux 00’ektiB € [lanan xkyneTypu M. Cymu. Bin €
MaM'sITHUKOM apXiTeKTypH, 30epirae cBiil icropuunwmii Burisg 3 1953 poky.

Hapasi mpencraBHrKkam nanairy HeOOXiTHO mepe peKOHCTPYKINI0 MaTH
MOJKJIMBICTh MiJOUPATH 1 MeperyisagaTd BapiaHTH 30BHIIIHBOTO BUTIISLY
nanany. llepernmsa BapiaHTIB 3pydHillle BHKOHYBAaTH B IHTEPAKTUBHOMY
peXHMi B pealbHOMY 4aci.

Jnst BupinmieHHss npoOieMu 3alpOTOHOBAHO IHTEPAKTUBHUM 10JIATOK
JUIS Bi3yasizallii. 3aMOBHUK 3MOXe 0€3M0CepeIHbO TIepe]] PEKOHCTPYKITIEO
najamny MeperJisTHyTH ACKiTbKa BapiaHTiB TEKCTYp, MaTepialiB Ta KOJIbOPIB
¢acany i gaxy OyaiBii, pi3HI BUAM MaJIMX apXiTEeKTypHUX (opMm i oOpaTu
BapiaHTH Ha cBil cMmak i mobGaxanHs. Takoxx 3D Monens mepeabavanacs
JUTSL CTBOPEHHS Bi3yalli30BaHOTO OTJIsiAy OyaiBili 3 00paHUMU 3MiHAMU.

[MporpamuuMu 3acobaMu Jist po3poOKu noaaTky oopano Autodesk 3ds
Max, B SKOMy 3a JOMOMOTOI0 METOMIB TPHUBUMIPHOTO MOJICIIOBAHHS
MONIEPEIHBO CTBOPEHO MOJIeIIb Nanaly, Ta irposuii pymiit Unreal Engine 4
3 BUKOPHCTAHHSAM IHCTPYMEHTY Bi3yallbHOTO IporpaMysanHs Blueprint.

JlomaTtok MicTUTh  (POTO-pPEATTICTUUHY MOJEIL THajaly, JeKiIbKa
BapiaHTIB TEKCTYp Ui BUOOPY, MOXKIUBICTh POOUTH CKPIHIIOTH 3MiH, SIKi
aBTOMaTHYHO 30€piraTUMyTBCS, OIVIAJAaTH Tajall HaBKOJIO, 3MIiHIOBATH
MOBY iHTepdeiicy (yKpaiHCbKa/aHTIIHCBbKa) Ta  CYIPOBOKYETHCS
THCTPYKIII€I0 KOPHCTYBaya.

B romoBHOMY BikHI J0JATKy KOPUCTYBau MOXKE O3HAHOMUTHCA 3
IHCTPYKLIi€I0 Ta MepedTH Oe3rnocepenHbo 10 MOACTIOBAHHA Iajiaiy.
MoxHa obpatu 00’€KT it 3MiHM (CTIHH, TPOTyap, JaXx) Ta BiJIIOBiIHY
HoMy TeKcTypy, abo B3araii 3aMiHUTH €JIEMEHTH eKcTep epy (1am’STHUKH,
(doHTaHU, KITyMOH, JTABOYKH).

Po3po6niennii  mogaTOK TpHU3HAYEHWH A TMOAAJNBINOT  1epelyToBU
nayiaiy Ta MICTHTh MOTPiOHY Bi3yanbHy iHQOpMAIIIO ISl PECTABHUKIB
naany, siki 3aiMaroTbcs PEKOHCTPYKLIE€I0 HOro 30BHILIHBOTO BUTIISILY.
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Indopmaniiina cucrema oiHIOBAaHHS 3HAHD
B 00J1aCTi TecTYBaHHS MPOrPaMHOrO0 3a0e3Me4eHHs

IBanuenko .M., cmyoenm; botiko O.B., cmapwuii suxradau
Cymcpkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YkpaiHa

VY 2020 poui manaemis CoViD-19 cnpuunHmMia pi3ki 3MiHH Ha PUHKY
mparii B 6aratbox cdepax misutbHOCTI. Choromai Maibke 400 THcsd mroaei
mIyKaloTh poOory. ChpaBxHs BapTiCTh HEBJAIOTO0 HAaMy KOIITYE
KOMIIaHisIM BeNUKi KOMITH. TOMy € aKkTyaJbHHM TMOJIETIICHHS HpPOLECY
BimOOpy MaHOyTHIX  CHiBpOOITHHKIB  IUISXOM  aBTOMAaTH30BaHOTO
TECTYBaHHS 3HaHb.

106 30iMBIIUTH BiJCOTOK BIAJOT0 HaliMy CHOTOJHI Ha PUHKY Mpari
HeoOXximHa HoBa iH(opMalliiiHa cucTeMa OIIHIOBaHHS 3HaHb B 00JaCTi
TECTYBaHHS MPOrpaMHOro 3ade3nedeHHs. Po3poOka HOBOI iHpoOpMaIiitHOT
cucreMu Oyna mojilieHa Ha po3poOKy BidyaslbHOi Ta (QyHKIIOHATBHOT
YaCTHH.

Husa cygacnoi front-end po3podxu Oymo uxopucrano: HTML, CSS,
JavaScript, Vue.js. Y Toli xe 4ac, 1 po3podku back-end wactuam Oynu
BUKOpHCTaHI Taki Texnosorii, sk PHP, MySQL, Ta omun 3
HannomynspHimux PHP nBmxkiB Ha ceoromHi - me BeO-(hpeiiMBOpK 3
BimkpuTHM KozoM «Laravel».

OCHOBHOIO OCOOJIMBICTIO J1aHOT 1H(OPMAIIIIHOT cUCTEMHU € 11 peatizaiis
y Bummini  SPA-momatkiB  («Single Page Application») 3aBasiku
BUKOpHCTaHHIO «Vue.js» Ta #oro Oi0miorekn wMapmpyTtuszamii «\Vue
Router». Lle 7o3Bossie mpu mepexoii Ha iHINI CTOPIHKH  He
nepe3aBaHTaKyBaTH iX 3HOBY. [HINIA BIIMIHHICTh — T€, 1110 3aBJISKH FOTOBIH
oibmiorerni «Laravel query builder» e cTBoprotoTecst SQL-3anutu 10 6a3u
JIAHWX, @ BAKOPUCTOBYIOTHCS TOTOBI 3aITUTH, 1[0 3HAYHO CIPOIIYE POOOTY.

Takox, B cucTeMi peaiizoBaHa CKkjaaHa (yHKIisS 4ary 3 Oe3ivdro
KiMHaT 3a gonomoroto 0iomiorekn «Larasocket» ta iHcTpymenTy «Laravel
Echo».

Pesynbrarom nposeneHoi pobotu € po3poldiieHa iHdopmalliiiHa cuctemMa
OLIIHIOBAHHSI 3HAaHb B 00JIACTI TECTYBaHHS IIPOrPAMHOTO 3a0e3MeUeHHS, SKa
Ha/la€ KOPUCTYBAauyeBi—pPOOOTOAABLIO MOKJIMBICTH CTBOPIOBATH TECTH,
(dbopMyBaTH CIIMCKM TPETCHJCHTIB 3a pe3yiabTaraM IUX TeCTiB,
KOPUCTYBAUEBIi—TIPETEHICHTY TPOXOJUTH TECTYBaHHs, a BCIM Oakarounm
CHIJIKYBaTHUCS Yepe3 4aT-MOB1IOMJICHHS B peajibHOMY 4aci.
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Indopmaniiina cucreMa MiATPUMKH AisSLILHOCTI
cTyAil HABYAHHA MaHIKIOpY

UYepnsk O.C., cmyodenm
Cymchkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YkpaiHa

BypxnuBwmii po3uTok iHhopMaTH3allii CyCijabCTBa, POOUTH HAIIE KUTTS
HEMOXUIMBHM 0€3 MIBUIKOTO MOCTYIy mo iHdopmMmarii. Y Ham gac JOCTym
1o iHpopmalii MOXHa OTPHUMAaTH IyXe JIETKO 3a JOMOMOTOIO CaiTy.
CTBOpeHHSI CalTIB Ha CHOTOMHIIIHIN JE€Hb, CTa€ OJHICI0 3 HAWOLIBII
aKTyaJbHUX 1 BUMOTJIMBHX MOCIYT. [IJIs1 KOYKHOTO TiIPHEMCTBA MAaTH CalT
— HeoOXimHICTh, amXe BIH € CBOEPLAIHUM iH(OPMAIIHHUM IIEHTPOM,
JI03BOJISIE BAKOPHCTYBATH iHCTPYMEHTH 1HTEpPHET-MapKeTUHTY. B iHTepHeTi
mpocTimie i eeKTUBHIIe MPOBOAUTH MapKETHHTOBI 3aXO0JU: MPOMOAKIII,
3HIDKKH, PEKIaMHI KaMIMaHii, CTeKWUTH 3a CTAaTUCTHKOK BiIBiAyBaHHS
caiiTy, 100 OIIHUTH 3aliKaBlIeHICTh KopHcTyBadiB. Bci mi 3axoam
301IBIIATh TOTIK KITI€HTIB.

MerTor0 TpoeKTy € po3poOKa BeO-10AaTKy MIATPUMKHU JTiSUTBHOCTI CTYAIl
HaBYaHHS MaHIKIOPY.

IcHye Ge3nivy KypciB, 3a AOTOMOTOIO SIKAX MOXHa 3100yTH 3HAHHS Y
cdepi mocimyr calioHiB KpacH. 3araioM iH(GOpMaLilo Mpo KypcH MOXKHA
3HAWTH Ha calTi cTyaii sKa iX TPOBOJWTH, alle 3a3BUYail HE MOXKHA
no0aunTH BCIO 1H(OpMAIIiIO MPO TOW YM IHIIMH KypC, HassBHICTh BUILHUX
MiCIlb Ta BapTicTh. BeO-momarok — 1ie Baaje pimeHHS Uil JaHOi 3aaadi,
a/pKe MOKHA PO3MICTUTH BCIO iH(OpMaIlio, peaji3yBaTH OHJIAlH 3alluc,
OTpPHMAaTH OHJIAWH-TIATPUMKY 3 HATAiHUX MTUTaHb.

Jis po3poOku BeO-caility Oyia oOpaHa caMmoOCTiiiHa po3poOka 3
BUKOpHCcTaHHAM Takux TtexHororii: HTML, CSS — mns Bepctku BeO-
cropiHok, PHP — s 38’s13ky 3 cepBepom, JavaScript — st JUHAMigHOCTI
Ta IHTEPAKTUBHOCTI CTOPIHOK CaMTy.

B pesynbrari oTpriMaHo BeO-10/1aTOK, aBTOMAaTH30BaHa iH(opMalliiina
cucreMa fAKOro wmare (QyHKOII meperisigy BCiX HasBHHX —KYPCIB,
1H(pOpPMAITII0 PO HUX, MOXKJIMBICTh TIEPETIIS Ty HASBHOCTI BIJIbHHX MICIb Ta
OHJIalH 3anwuc. Bei 1 GyHKIIT MO3UTUBHO BIUIMHYTH Ha PO3BHTOK CTY/Ii,
ajpke 1e Oyzae 3py4HO Uil KOPUCTYBadiB i TUM CaMHM IIPUBEPHE yBary
HOBUX.

Kepinuk: boiiko O.B., cmapuwuii guxnaoay
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Bipryaasna n1adopatopna podorta
3 BU3HAYCHHS BeJIMYUHH 3ePHA METAJLy

ManunoBceknii b.10O., cmyodenm; Bamenko C.M., doyenm
CymMmchKuit nep>kaBHAH yHiBepcuteT, M. Cymu, YkpaiHa

B cyuacHomy cBiTi Bci Oinplioi momyJsIpHOCTI HaOyBae NUCTaHIiiHA
¢opma HaBuyaHHS. OcoONMBO aKTyaJbHOIO BOHA € B YMOBax MaHAEMIi.
JiiicHO 3pyYHO HaBYaTHCS, BUKOPUCTOBYIOUH MaTepiajii B €JIEKTPOHHOMY
BUTJISI/II Ta BUKOHYIOUH BipTyalibHi Ja0opaTopHi poOOTH. 3a TIEBHUX YMOB,
e MO>KE CIPHUSTH NPUIIBUANICHHIO MIPOIeCy BUKOHAHHS 3aBaaHHsI . Takox
JUIS BUKIaJadya MOXKHA CIIPOCTUTH TMIATOTOBKY pOOOTH Ta TMepeBipKy
pesynbraTiB. bes3zamepeunuM € 1 Qakt exoHOMii pecypciB, alke He
noTpiOHO BUKOPHCTOBYBATH peaibHe 00NalHAHHS Ta MaTepiai.

[Ipore cTymeHTH TeXHIYHHX CHEI[ialbHOCTEH, SKi  BHUBYAIOTh
JUCIMILIIHY, OB’ sI3aHi 3 TOCIIPKEHHSAM METAJIIB, BCE III¢ BAKOPUCTOBYIOTh
MIKpOCKOIT Ta (OTOKAPTKH MIKPOCTPYKTYp B TMpoleci BUKOHAHHS
mabopaTopHUX POOIT, Ie BOHM MAlOTh BU3HAYATH BEJIMYMHY 3€pHA METay.
BinnoBigHo BCi po3paxyHKH TaKOK MPOBOAATHCS B PYYHOMY PEKUMI.

Byno npuiiHsATO pillleHHs1 PO CTBOPEHHS MPOTPaMHOTO JIOJIATKY, SIKU
Oyzne peani3oByBaTH BipTyalbHY 1a00OpaTOpHy poOOTYy MO BHU3HAYECHHIO
BEJIMYMHU 3epHA METay

Po3pobiiene nporpamue 3a0e3rneueHHs peati3ye HacTymHI QyHKIIIi:

— BU3HA4YCHHS Oaiy 3epHa MeTaly METOJOM MiJIPaxyHKY;

— BU3HAYCHHS Oally 3epHa MeTaly METOJOM MiJIpaxyHKy MpH
nepeciueHHi;

— BU3HA4YEHHs Oaiy 3epHa METaly METOJIOM HOPiBHIHHS;

— BHUBEJICHHS PE3YJIbTATIB Y TEKCTOBHI JOKYMEHT.

PesynbTaroM BHKOHAHHA TPOEKTY € pO3POOJICHUH JOJATOK JUIs
omeparliitnoi cuctemu Windows, cTBOpeHUil 3a JOMOMOIOK TEXHOJOTil
Windows Forms, 110 Hajae KOpucTyBauyy MOMKJIUBICTh 3IMITYBaTH MPOLEC
BUKOHAHHS PO3PaxyHKiB MO OOYMCIIEHHIO Oany 3epHa METaly pi3HUMH
METOAAaMHU.

BukopucTaHHS TAaKOro JIONATKy JO3BOJHUTH BHUKJIAAady 3a0e3NednTH
HaBYAJIbHUU TMpoleC B YMOBAax JIUCTAHLIMHOTO HaBYaHHS, CIPOCTHTH
nepeBipKy poOiT.
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IncTpymenTapiii koHTeliHepu3anii NporpaMHuX A0AaTKIiB

Heuenopyk O.A., cmyoenm; Bamenko C.M., doyenm
Cymchkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YkpaiHa

[linx wac poOOTH iH)KEHEepiB 31 CTBOPEHHS MAKETIB IMPOrPaMHOTO
3a0e3redYeHds ICHye€ TEeBHHM pPH3UK BTPATH NOTEHINANBHUX CHUTHBHUX
¢aiiniB a00 CHCTEMHHX KIIOYIB PEECTPY, SKI MOKYTh OyTH BCTaHOBJICHI Ha
po0oYOMy OTOUYEHHI SIK €JIeMEHTH POOOYHX YTHIIT, Ta HE OyIyTh BKIIIOYEH]
0 CTBOpeHHMX MakeTiB I13, mo Moke MpHU3BECTH IO MOMUJIOK ITJ Yac iX
poboTu.

MeToro TpoeKTy € po3poOKa IHCTPYMEHTapilo KOHTeHHepH3amii
NPOrpaMHUX JOJATKiB A HOro MOJAIBIIOTO BUKOPUCTAHHS Ha
BIpTyaJIbHUX MalllMHaX y po0OoYOMy cepefoBHINi KommaHii Apptimized
Operations 3 MiHIMaJbHUM BIUIMBOM Ha OIEPAliiHYy CHCTEMY 3aJIs
30epekeHHs CTaHy ONepariiifHoi CUCTEMH MaKCUMAaIbHO HaOJMXKEHOI 10 1l
MOYaTKOBOTO CTaHYy.

Po3pobnennii iHCTpyMeHTapiii He Mae TpadidHOTO KOPHUCTYBAIBKOTO
iHTepdeiicy, amKe BUKOHYEThCS Y (POHOBOMY PEXHMI Ta MiATPUMYE POOOTY
KOHTCHHEPU30BaHUX JOJIATKIB, SKi MpejacTaBicHi HaOopom ¢aiimie Ta
¢atimom koHirypamii. IHcTpymeHTtapiii BukopuctoBye mpuHIun dll-
XYKIHTY I TIEpEXOIUICHHS Ta OOPOOKM CHUCTEMHHX BHKIHKIB 3215
3a0e3nedyeHHs (PYHKIIOHATY MEpPEeHANPABICHHS BUKIIUKIB J0 HEOOX1IHOTO
(atimy abo KiIt0Ya peecTpy 3aMiCTh TOYATKOBOTO.

IncTpymenTapiii Oyno po3pobiieHo 3acobamu 00'€KTHO-OPIEHTOBAHOL
moBu C# 3 BukopucranHsM .NET Framework, a takox NuGet makeriB
EasyHook, CommandLineParser Ta Serilog y cepenoBuiii po3poOku
Microsoft Visual Studio 2019. Takox mig yac po3poOku 0yio CTBOPEHO Ta
cepiaJli3oBaHO Yy IHCTpYMEHTapiii CTPyKTypy Qaiiny KoHQirypamii
MPOrpaMHOro JoAaTKy crtanaapry XML.

BukopuctanHs  po3poOJeHOro  iHCTpyMEHTapil0  KOHTeHHepH3amii
MPOTPaMHUX TPOJYKTIB JO3BOJIUTH IMOKPAIIUTH MOKA3HUKH DPOOOTH Ta
CKOPOTUTH PU3MK BTPATU MOTEHLIaJbHUX CHUIbHUX (paiiniB 6i0mioTek un
CHUCTEMHHX KIIIOUIB PEECTPY, SIKi MOKYTh OYTH NMPHUCYTHI Ha BipTyaJbHUX
MalllMHAaX 13 JIOKAIbHO BCTAaHOBJICHUMH iHCTpyMeHTaMu DevOps inkeHepiB
i Yac CTBOPEHHsI MAKEeTiB MPOTPaMHOro 3a0e3MeYeHHs.
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Indopmaniiina cucrema caaiicuHry
AJs pagianbHoro oyaiBeabHoro 3D npuHTepa

Hanaxxuenko €.B., cmydenm; Bamenko C.M., doyenm
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

TexHomorii TpUBUMIPHOTO IPYKY JaBHO BUKOPHCTOBYIOTHCS B cdepax,
e HeoOXimHe CTBOPEHHS IMPOTOTUNIB ab0 OJAWMHWYHUX BHPOOIB. Y
OyaiBeNbHIN cepi BKe JaBHO BEIHUCH JOCITIKCHHS IIOAO0 €(pEeKTHBHOCTI
BUKOPUCTaHHS OyHdiBENbHUX MPHHTEPIB A APYKY crmopyn. Takwii miaxiza
JIO3BOJISIE 3ACTIEBUTH MPOIIEC OYAIBHUIITBA, OCKLUITEKH BUTPAYAETHCS MEHIIIE
MatepiaiiB Ta 18 poOoTH HeoOximHO MeHmie poOitHukiB. [IpuHTEp mist
OyJIBHUIITBA BHUMAara€ CICIIaJIbHOTO IPOTPAMHOrO 3a0e3MeUeHHs —
cmaiicep. Cmaiicep Hamae ¢QYHKIIIOHAT I TEPETBOPEHHA BXiTHOL
reoMeTpii B HaOip KOMaHI AJIsl PUHTEPA, @ TAKOXK Hajmae (pyHKIIOHAT It
MOHITOPHHTY TIOTOYHOTO CTaHy KOMIIOHEHTIB Ta MEXaHi3MiB MIPUHTEpA.

MeTor NMPOEKTy € CTBOPEHHS 1HPOPMAIIIHOT CUCTEMU JUIS CIANHCHHTY
Ta MOHITOPHHTY TIOTOYHOTO cTaHy npuHTepa. Cucrema mpu3HaYeHE
BUKJIIOYHO JJIsSi BAKOPUCTAHHA 3 pajiaibHUM OyAiBeabHUM 3DnpuHTepoMm,
a/pke BOHA Ma€ BpPaxOBYBaTH KOHCTPYKLiHHI 0COOJHMBOCTI TpUHTEpA.
Cucrema MOXeE 3aCTOCOBYBAaTHCS Uil HIATOTOBKH IO JIPYKY MOJEIEH,
PO3MIp SKUX HE MEPEBHIIYE PO3MIPH MOJIS IS APYKY HPUHTEpA.

Cucrema nHa Bxin orpumye STL daiin, mo 30epirae Moaenb KOHCTPYKIii
Ta TeHepye Habip KomaHn Juis mpuHTepa. Po3pobrnena indopmariiina
cuctema € kpocruiatrdopmuoro (Mac OS, Linux, Windows) ta crBopeHna 3a
JOTIOMOTOI0 MOBHM mporpamyBanHss C++. s peanmizamii  iHTepdeiicy
KOopHcTyBada Oyio BuKopuctaHo 0Oibmioreky ImGui, a mnst peHmepuHry
TpuMipHOi rpadiku BUKOPUCTOBYeThCs OibmioTexa OpenGL.

CucreMa CKIaIaeTbesi 3 MOJYIIO TeHepalil KoMaH[ Juisl MpUHTEpa Ha
OCHOBI BXiJIHOI MOJieNli Ta MOJYJI0 MOHITOPUHTY CTaHy TIOKa3HUKIB
KOMIIOHEHTIB TIPHHTEpa Ha OCHOBI JaHuX TeneMmerpii. Oduasa moxmyni
3aJIe)HI BiJi KOHCTPYKIIMHUX OCOOJIMBOCTEN MPUHTEPY Ta OCOOIMBOCTEH
nporiecy OyIIBHHUIITBA CIOpPYH, @ OTKE HEMOXJIMBO BHKOPHCTOBYBATH
nporpaMHi mpojyktu-aHanord. Came ToMmy Oyino HEOOXiJHO pO3poOUTH
HOBY CHCTEMY JJisi BUKOPHCTAaHHS 3 pajdiajbHAM NPUHTEPOM, IO 1
00YMOBITIOE aKTyaJIbHICTh PO3POOKH iH(HOPMAIIHHOT CHCTEMH.

Po3pobniena indopmailiiiina cHUcTeMa BIJIOBIJa€ BCIM IOCTaBJICHUM
BHMOTaM Ta BIPOBA/KEHA B isIbHICTH kommanii «Mellivoray.

97



CEKUIA 2: Inghopmayiiini mexnonozii npoexmysanHsi IMA :: 2021

IIporpamMHuii 10AaTOK MJIs1 MiATPUMKH TislJALHOCTI
cepsicy 3 pemonTy IIK

[pornerko M.O., cmydenm; Bamenko C.M., doyenm
CyMchbkuii nep:kaBHui yHiBepcuteT, M. Cymu, Ykpaina

[Ipodeciiini mporpamHi JOJATKH Ay>Ke BaXKIINBI B HAIII Yac.

Bonu nomomararoTh 3MEHIIMTH HAaBaHTA)KGHHS Ha TMPAliBHUKIB Ta
BECTH YITKy CHCTEMAaTH3allil0 JaHUX CTOCOBHO MiJNPUEMCTBA, LIO
MO3UTUBHO BIUIMBAE Ha Oi3HecC.

Ha croromni icHye BenWKa KUTBKICTh NPOTPAMHHUX TNPOJYKTIB, SKi
JIO3BOJISIIOTH 3pYYHO OpraHi3yBaTh poOOTYy MIiANPHEMCTBA 3 PEMOHTY
TEXHIKH, 30epiraTu Ta BiJICIIiTKOBYBATHA 3aMOBIICHHS TOIIIO.

Ane Bci eeKTHBHI pillleHHsI 3a3BU4ail MiCTATh Oarato (QyHKIIH, sSKi He
OyIyTh BUKOPHUCTOBYBATUCS HAa HEBEIMKHX MiIIPHUEMCTBAX, 1 IPU [BOMY €
JIOPOTO BapTiCHUMU.

ToMy MeTOrO TPOCKTY € cTBOpeHHs Windows MoaTKy JUIs MiATPUMKH
TSUTBHOCTI CEPBICY 3 PEMOHTY IEPCOHATFHUX KOMIT FOTEPiB.

[Iporpama moBrHHA BUKOHYBAaTH (DYHKIIiT IHTEPaKTHBHOTO 3alTUCHUKA, B
SIKOMY MOJKHA 3aIlMCYBaTH BCIO HEOOXIJHY iH(pOpMAIIiiO 111010 3aMOBJICHb
Ha PEMOHT 1 peJlaryBaTH IIi JaHi B PEKHUMi peabHOTO Jacy.

Takox, moBuHHa OyTu mepeadadyeHa MOXKIMBICT TeEperysiaTH
3arajibHy CTaTHCTUKY IIO/I0 3aMOBIICHb.

Crnucok 3aMOBIIEHb MOBHMHEH MiATPUMYBATH Bi3yali3amlil0 KOJIHOPOM B
3aJIe)KHOCTI BiJl CTaTyCy BUKOHAHHS 3aMOBIICHHSI.

Jlani 11010 3aMOBJIEHb TOBMHHI CHHXPOHI3YBAaTUCh MIXK JEKUJIbKOMa
NPUCTPOSIMHU, A TAaKOX, HE OHOBJICHA 1H(OPMAIisi HOBUHHA OyTH TOCTYITHA
IUIS IEPETIISLY B AO/IATKY.

Jis 30epexeHHst OTpiOHOT iHpopMariii Oyre po3podiieHo 0a3y JaHUX.

[HcTpymMeHTamu Ans peanizanii 1ogaTky € moBa nporpamyBaHHs C# Ta
texHoioris WPF, ska no3Bonse po3poOutu TpadiuHmii iHTepderic
KOpHUCTYyBaua.

Pobota 3 nanuMu BinOyBaTUMETHCS 3a JOIIOMOTOIO 3B’SI3KY 3 0a3010
nanux B CKBJ] MySQL Ha ocHOBi po3po0ieHHX 3aMuTiB.

BukopucTaHHSI TAaKOTO JOJATKY JIO3BOJHTH CIIPOCTUTH CYIPOBOKEHHS
po0OYMX MpoLIECciB B KOMIIAHI1 Ta 36 KOHOMUTH POOOYHH Yac MpaiiBHUKIB.
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Indopmauniiina cucrema niATPUMKH AisSIBHOCTI
MarasuHy 3 NpoAaXKy OCBITJIIOBAILHMX NPHIaAiB

Tumienko JI.B., cmyoenm; Bamenko C.M., doyenm
CyMchkuii nep:kaBHui yHiBepcuteT, M. Cymu, Ykpaina

B cydacHOMy CBIiTi mepeBa)KHa KiNBbKICTh JIIOAEH POOHUTH MOKYIKH B
Mepexi [HTepHer. EnekTpoHHa KOMepLisi  BBaXaeTbCS  UyIOBOIO
IBTEPHATHUBOIO JUIA MPUBATHUX OCIO Ta KOMMAaHiH U OXOIUIEHHS HOBHX
KITi€HTIB. SIKiCTh HaJaHHA MTOCTYT uepe3 [HTepHeT € BaKJIMBOIO CTPATETi€l0
YCIIiXy, BaXKJIMBILIOO 3a [[iHY Ta IPUCYTHICTh B [HTEpHET:I.

VY OGinbmIoCTi BUNAIKIB KEpyBaTH EJIEKTPOHHOIO KOMEPLIEK CKIIaJHO
JUTSL HE TTATOTOBICHUX MIAMPHUEMIIIB, aJKe KOXXHOTO MIiCSIIsl BOHH MTOBUHHI
3a 3aKOHOM ITOJIaBaTH 3BITHICTh, a TAaKOX BHUPINIyBaTH, SKi TOBapH iM
HEOOXiTHO 3aMOBIIATH. 3aKyHiBIIsI TOBAPiB HA HACTYITHHI MiCAIb 1I€ O/IHA 3
TUX MPOOIIEM, 3 SIKOIO CTHKAETHCS KOYKEH I AMTPHEMEITH 1 sIKa Hece 3a COOO0K0
HaWOUIBIN PHU3HKH, aJKe SKIIO HEe 3aMOBUTH MOTPIOHI TOBapH, TO JIFOIH,
110 3aX0YyTh y Bac IX mpuadatu, OyayTh 3MYIICHI YeKaTH iX JOCTaBKH.

Mera paHoi poOOTH mMoONATaE y CTBOPEHHI iHGOpPMAIHOI cHCTeMU
MIATPUMKHA JiSTIBHOCTI MarasuHy OCBITJIFOBAIEHUX TPWIIAJIB, siKa Oyze
3a0e3redyBaTi (YHKI[IOHAT OHJIAWH MPOJaxiB, (OpMyBaTH HEOOXiAHY
3BITHICTH 3a MpOJaKaMH, a TaKOX Jonomaratd (OpMyBaTH IUIaH
3aKyITiBEIb.

B pesynbrati BUKOHaHHS TPOEKTy Oyno po3podiieHo iH(opmamiiHy
CHCTEMY MIATPUMKH IiSUTEHOCTI OHJIaliH-MarasuHy 3 BUKOPUCTAHHSM MOBH
nporpamyBaHHsi JavaScript, 0i0mioTexor0 I PO3POOKH  KIIEHTCHKOI
YacTUHM cucTeMu Oyio obpano React]S, a mna cepBepHOi yacTMHH —
NodeJS. Inst ¢popmyBaHHSI CIIUCKY 3aKyIiBeslb TOBapiB Oysi0 po3poOieHo
QITOPUTM, L0 BKIIOYAE B ce0e METOAW AONOMOTH MPHUHHSATTS pilleHb B
yMOBax HEBM3HAYEHOCTI TakKi K Kpurepiii Banbaa, baiteca i ['ypsiua.

[IpakTnuHa 3Ha4YeMicTh PoOOOTH MOJIATa€ B TOMY, WLIO pPO3poOJieHa
iHpopMalifiHa CUCTEeMa JO03BOJMTH MIJABMIIUTH e(EKTUBHICTH Mparli
MarasuHy Ta aBTOMAaTH3yBaTH MPOIECH OYXTalTepChbKOro OOJIKY, a TaKOXK
noroMaratume GopMyBaTH IUIAHH 3aKyIiBellb HA HACTYITHHN MiCSIIIb.
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Web-gogaTok miaTpuMKH po6oTH
MeIU4YHOoI cecTpH GizmuHOI peadiniTamii Ta Me MIMHA

Toxap A.C., cmyoenm; Bamenko C.M., doyenm
Cymchkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YkpaiHa

Ha cporonni >xoqHa 3 ramy3ell HisUIbHOCTI JIIOJUHM HE 3a3HaNa BIUIUBY
iHopmarifinux TexHoyorid. IIpakTHYHO BCi BHIM pPOOIT, IMOB’SA3aHUX 3
00pobOkoro iH(popmarii, aBToMaTH3yIOThCA. He BUKIIOUYCHHSIM cTana i
MenaunmHa. Ha cporogni icHye eamHa iH(opMalliiHa cHcTeMa, sKa
3abe3medyto 30epexeHHs iHdopMmariii mpo namienTis. lle 3HagHO monermnrye
poboty mikapiB. Tak camo iCHyIOTH TpoTrpamHi 3aco0W, SKi JO3BOIATH B
3pYYHOMY PEXUMI MAIiEHTY OTPUMATH JTOCTYII 10 MEAWYHUX TOCIYT. AJe
TaKWid TpoIlec aBTOMAaTU3alii, a MepIly 4Yepry, CTOCYETbCS poOOTH
MEIUYHOTO IepcoHary 3 namieHtamu. [Ipore, BUKOHYIOYH CBOT 00OB’SI3KH,
MEIWYHI TPAIiBHUKH OINpPalbOBYIOTh 1 3HauHi o0csru iHdopmamii,
CTBOPIOIOTH 3BITHY JJOKyMEHTamio0. B Ginbirocti Bunaakis 30ip Ta 00pobka
Takoi iHpopMmalii  BHUKOHYETbCI B PYYHOMY pEXuMi, abo CTymIiHb
aBTOMAaTH3allii MpoIeciB OOMEXKYEThCS BHUKOPUCTAHHSIM TEKCTOBOTO
penakropa.

Tomy BuHUKIA TOTpeba B po3poOIli MPOTPaMHOTO AOAATKY, SKHHA OU
J03BOJIMB CIIPOCTUTH Ta aBTOMAaTU3yBaTH pOOOTY MEIUYHOI cecTpu
BiaieHHss (izuuHOi pealOumiTaiii Ta METUIMHM 3 BHYTPIIIHBOIO
iH(opMaIti€ro, sIKa CTOCYEThCS BUKOHAHHS Oe3ITocepeiHiX 000B’ I3KiB.

[TporpamHy peaiizaliro 3a3Ha4€HOTO JI0JATKy BUPILIEHO BUKOHYBATH Y
Burisiai web-pecypey. @yHKIioHan gomaTky 3a0esnedye BeJeHHS Ta
30epeKeHs MOJICHHUX 3alMCiB PO KOXKHOI'O IMalli€eHTa Ta HOro JIIKyBaHHS,
MipaxoByBaTH CTAaTHCTUYHI JaHi 10 TIPOBEIAEHUM 00’e€MaM poOOTH,
(dbopMyBaTH BU3HAYEHI IMOCAIOBUMH 1HCTPYKI[ISIMH 3BIiTH 3a pi3eil mepioan
qacy. [HTepdeiic nonarky Mae OyTH MPOCTHM Ta IHTYITHBHO 3pO3YMITUMH,
mo0 Bij mepcoHady, mO Oylne eKcIulyaTyBaTh po3poOiitoBaHuil Web-
JOJAaTOK, HE BHMArajocs crnenu(iYHUX TEXHIYHUX HaBHYOK POOOTH 3
CHCTEMOIO.

BukopucTaHHs 3anpoIIOHOBaHOTO Web-10IaTKy J03BOIUTH MOJETIINTH
po0oTY cecTpu MeIWYHOI BiIiIeHHS (i3WYHOI peabiuiTallii Ta MEeIUIMHY,
PO3BAHTXKUTH CIIBPOOITHUKA ISl JOJAATKOBMX HE MEHII BXKJIMBHX 33124,
0 BUMArarThCsl MOCaIOx0.
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Mopaens Ta indgopmaniiina TeXHoJIOTisI aHATI3Y pe3yJbTaTIB
BHUKOPHUCTAHHS 0i0/1i0TeKk MAIIMHHOTO0 HABYAHHS
y peaJjiizanii npoexTiB po3po0Ku NMPOrpaMHUX NPOAYKTIB

Makxkapenko JI.B., cmyoenm, I'atinabpyc b.B., doyenm
CyMchkuii nep:kaBHui yHiBepcuteT, M. Cymu, Ykpaina

CydacHi mporpaMHi CHCTEMH BC€ WYACTIlIEé BKIIOYAIOTh MAIIMHHE
HaBYaHHSI B SKOCTI HEBIO'€MHOro KommoHeHTa. llpm peamizamii
MPOrPaMHOTO TPOAYKTY BUKOPHCTOBYHOTH BHUCOKOAOCTpPaKTHI Oi0MiOTEKU
IUISl HalMCaHHS TIPOrpaM B CBOIX IHCTpYMEHTax 1 Joxarkax. Bemmka
KUTBKiCTh Oi0MOTeK 3arallbHONOCTYIHA ISl PO3pOOKH IPOTPAMHOTO
MPOJYKTY 1 MOKHA JIETKO MUCATH CKJIAJHI MOJEJi MAIIMHHOTO HaBYaHHS,
BUKOpHUCTOBYIOUN 1X API. Takum unHOM, CTana akTyalbHOI HEOOXiTHICTh
BHUBUYEHHS TPOOIEM, 3 SKIMH CTUKAIOTHCS PO3POOHUKH TPHU 3aCTOCYBaHHI
010;1i0TeK MalIMHHOTO HAaBYaHHS B po3poOIli MPOrpaMHOTO MPOAYKTYy. B
pOOOTI TOCHIIKYETCS IAK] TIPOOJIEMH, 3 IKUMHU CTUKAIOTHCS PO3POOHUKH
1 AKi BUMararoTh HETalHOI yBaru sk 3 OOKy IOCHIIHWKIB, Tak i 3 OOKy
po3pobHukiB API. Kio4yoBi BHCHOBKM MOKa3ylooTh, IIO MpPU PoO3poOIli,
HIBHU/IIEC 32 BCE, 3ITKHYThCS 3 TPYIHOLIAMH, B TMEpIIy Yepry, IpH
MiTOTOBIIl JAHWX, CTBOPEHHS MOJIENi i HaBYaHHI HA €Tamax pPO3pPOOKHU
MAaIIMHHOTO HaBYaHHsA. BCi 11l BUCHOBKHM BKa3yIOTh Ha PO3POOKY HOBHX
MPUHIMITB 1 mapagurM Uit po3poOku APl mist MammHHOTO HaBuaHHS i
PI3HHX 1HCTPYMEHTIB CTaTHYHOI'O aHami3y. byno BusBIEHO, IO iCHYIOTH
JIesiKi YHIKaNbHI MaOJOHW TIOMWJIOK, TaKi SK MOMIJIKA MOTOKY JaHUX i
MOMMUJIKA CTBOPEHHSI MOJENeH, sIKi BIIPI3HSIOTHCS BiJ 1HIIUX oOyacTen
PO3pOOKH MPOTPaMHOTO MPOIYKTY. 3HAWICHI HOBI MOJIENI BHIIPABJICHHS:
BUIIPABIICHHS IIIKIIOYEHHS [0 MeEpexXi, BUIPABICHHS pPO3MIpIB JaHUX,
po3MipiB (iKkCyrYOro mapy i T.JI., SKIi € HOBUMM 1 YHIKQJIbHUMH IS
PO3pOOKH TporpaMHUX HpOAYKTIB. Ha 1ux mociiupkeHHSIX Oyjia CTBOpEeHa
iHpopMalLiiiHa cucTeMa Uil MPULIBUIIICHHS BUSBIICHHS 310BXHUBaHb API,
JIOTTYIIEHUX pO3pOOHMKaMu. BoHa MOPIBHIOE KO/ BUKOPUCTAHHS 0i0Ii0TEK
3 TekcTaMu nuTassb i3 cucremu Stack Overflow. TTopiBHSHHS BUKOHY€ETBCS
3a JIONIOMOTOr anroputmy Penkmida-Obepmiensna 1y pas3i BHUSIBICHHS
MoAiIOHOCTI MOKE 03HAYATH 3OBXKMBAHHS a00 HEIIPaBUIbHE BUKOPUCTAHHS
Oi0miorexkoro. [Ipum  3HalfeHI  CXOXKOI  MOMHIKH  BHKOPHUCTaHHS
MPOTIOHYETHCSL BUPIIIEHHS MPOOJIEMHU MUIIXOM BHOOPY HANIIOMYJISPHIMIO
Bignosini i3 Stack Overflow mig manoro muraHHs.
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Analytical decision support subsystem making on the choice of
IT- project management methodology

0.V. Psarov, Student; B. Haidabrus, Associate Professor
Sumy State University, Sumy, Ukraine

Relevance. Nowadays, IT is rapidly developing, and there is a great
demand for the development of projects in the field of IT, by analogy, this
Analytical decision support subsystem will improve the implementation of
project actions in IT projects, improve the quality of project
implementation and to reduce the time of decision-making.

The choice of project management methodology makes it possible to
clearly define the goals and results of the project, give them quantitative
characteristics, time, cost and quality parameters of the project, create a
clear project plan, highlight, assess risks and prevent possible negative
consequences during the implementation of the project.

Problem statement. Develop an analytical subsystem for the selection
of IT-project management methodology, taking into account the data
analysis on various indicators and selection criteria, the study of the
specifics of the project and the analysis of possible convergence of
approaches.

Results. In our research we proposed a complex decision support
subsystem that has a goal of helping IT project managers to reduce the time
of decision making process. To accompolish the task, the Decision tree
method was used thanks to which it was possible to realize the algorithm
for choosing the alternative project management methodology.

As a result, we have a ready-made product which is presented in the
form of a web-based analytical solution, that will allow project managers to
simplify the decision-making process while choosing the most suitable
project management methodology. PHP programming language, MySQL
database management system, Bootstrap, Html and CSS hypertext markup
languages were used to perform the task.

Conclusion. The practical significance of the work is to develop an
analytical subsystem that simplifies the decision-making process for
choosing the optimal IT-project management methodology.
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System of automated design of Impulse Gas-barrier Face Seal

L.N. Bratushka, Assistant; E.G. Kuznetsov, Senior Lecturer
Sumy State University, Sumy, Ukraine

Today, the use of gas-lubricated rotor seals is a characteristic feature of the
most advanced dynamic machines, which determines the appearance of these
machines in the future. The gas impulse face seal, combining simplicity of
design and manufacturability of sealing rings, is not inferior in its
characteristics to modern complex double seals using special gas-dynamically
profiled rings. Therefore, it seems timely to develop and create a seal design
system based on the principles of modularity and interaction with third-party
systems for working with drawings and models. From the considered options,
BlackBox Component Builder with the Component Pascal programming
language was chosen as the CAD development environment and language.
AutoLISP/VisualLISP is chosen as the drawing scripting language. The mode
of gas flow in the flat gap formed by the sealing surfaces of the sealing rings is
considered. Within the operating range of speeds, temperatures, and pressures,
the gas flow in the seal gap is highly likely to be considered continuous,
laminar, isothermal, and inertia-free. Based on the physical model, the law of
conservation of matter, and the equilibrium conditions of bodies under the
action of applied forces, a mathematical model of gas-barrier seal was
developed. It can be used to determine the static characteristic of the seal, find
the value of the barrier gas flow rate and the focal gas pressure in the working
gap in the area where the chambers and supply channels are located, and
analyze the stiffness of the gas film in the gap. Modeling of the projected CAD
seal was performed, which made it possible to systematize the requirements for
the system and present it in the form of separate functional blocks that
consistently perform the task assigned to the system. Options for using the
system and its interaction with the developer (design engineer) are defined. An
algorithm has been developed and a computer-aided design system for a gas
impulse face seal has been created, which makes it possible to design and
present the seal structure in the form of drawings of its constituent elements
based on data on operating conditions. The developed CAD system is equipped
with visualization of the operation process of the designed seal in the form of a
picture of the distribution of the barrier gas pressure field in the gap, which
makes it possible to conduct numerical studies of the influence of the
geometric characteristics of the gap on the ability of the seal while maintaining
a non-contact mode of operation to prevent leakage of the pumped medium.
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Virtual simulator of horizontal aiming angles
of the PG-4 artillery sight

D.O. Kravchenko, Student; E.G. Kuznetsov, Senior Lecturer
Sumy State University, Sumy, Ukraine

The leading place in the system of formation of the future artillery
officer is occupied by practical military-technical disciplines. The biggest
problem in the training of future artillerymen is the consolidation of the
studied knowledge in practice, namely: the lack of full-fledged practice of
working with an artillery sight during the training of gunners of self-
propelled artillery pieces. This problem is expressed in the fact that the
sights themselves are behind the armor and only one person can exercise
training, which reduces the control over the actions of the student from the
mentor and hides the typical mistakes of the student from his peers. Thanks
to the developed computer learning environment — a virtual simulator — it is
possible to set the consolidation of action skills with an eye to the level of
mass classes in the classroom under the supervision of a single mentor, to
carry out a collective study of the main patterns of response to regular
situations, to discuss typical mistakes in the actions of lagging students.
Thus, the virtual simulator being developed provides the opportunity to
either choose an individual training mode, or use the mode of collective and
competitive practical exercises. The purpose of the application
development is to create a simulator of interaction with an artillery sight by
interactive simulation of horizontal guidance. This simulator is designed for
use in the Windows operating system. Purpose-training of students of
cadets of the Department of artillery training. The object of simulation in
the simulator is the PG-4M sight — the main standard sight of the 2S3M
self-propelled artillery unit. Since this product has many common features
with the design of sights of similar artillery systems, the developed
simulator can be useful for students studying other types of artillery
weapons. The Unity platform was chosen as a tool for implementing the
project. This environment allows you to use tools, models, and algorithms
created in third-party modeling tools by unaffiliated developers, and also
has its own fairly extensive arsenal of modeling objects and situations.
Models of individual elements, as well as the sight itself, are developed in
the SolidWorks environment.
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Virtual simulator
«Setting angles aiming the PG-4 sight. Vertical aiming»

Ye.A. Chichikalo, Student; E.G. Kuznetsov, Senior Lecturer
Sumy State University, Sumy, Ukraine

Currently, both traditional and computer-based methods are used by
military specialists to gain knowledge and skills. However, in most cases,
static images or presentations created in Microsoft PowerPoint are used.
These tools at the present stage are no longer sufficient to fully show the
structure and sequence of actions of individual mechanisms and the
processes occurring in them.

This is a significant disadvantage when teaching students (cadets). It is
also worth noting that real objects have a high learning efficiency and at the
same time a high cost of maintenance and are not always available for
practical use.

The goal of the project is to create an application development that will
run on personal computers running the Windows operating system. The
application will contain a three-dimensional model of the PG-4 sight and
the movable mechanisms used to set the vertical aiming angles.

The user will be able to «interact» with the moving parts of the sight
using a computer mouse or keyboard. The application will also contain
reference information, which can be found by selecting the appropriate
menu item.

As the main tool for creating three-dimensional models, we chose the
SolidWorks application, which has the functionality to create parts of any
complexity. To implement the program, the C# programming language was
used in the Unity environment. Unity allows you to make scene settings
(placement of three-dimensional models, texts, auxiliary graphics), make
model settings (scalable size, color), and process user interaction with
moving elements of the scene by using the C#programming language.

The developed simulator is already undergoing testing at the
Department of Military Training of our university and has received positive
feedback from the teaching staff.
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Mertoa ouinku iHpopmaTuBHOCTI (paKkTOPiB, 110 POPMYIOTH
KopynuiiiHe cepegoBuIle COULILHUX i eKOHOMIYHUX 00'€KTIB

Muxaiinos €.0., cmydenm,
JlaBpoB €.A., npoghecop; Jlorsinenko B.I'., doyenm
CyMchkuii nep:kaBHui yHiBepcuteT, M. Cymu, Ykpaina

Beryn. Kopyniist — HeraTuBHe cycmijibHE SIBUILE, SIKE TMPOSIBIIAETHCS B
37I0Y4MHHOMY BHMKOPHCTaHHI CITyKOOBHUMHU 0co0aMH iX IMpaB 1 MOCaTOBUX
MOJKJIMBOCTEH 3 METOI0 0coOucToro 30araueHHs. boporsda 3 kopymuiero He
MOJKe OyTH HI UMM IHIINM, SIK OOPOTHOOIO 3a 3MiHY CYCHIIbHUX BiIHOCHH,
SIKi CTIPUSITIIMBI ISl ICHYBaHHS KOPYIIii, Ha CYCITiJIbHI BiIHOCHHH, B SKHX
BOHa icHyBaTH He Moyke. CHOpUSATIMBUMH ISl iCHYBaHHS KOpyHii €
3a0I0pOKPATHU30BAHICTE CHCTEMHU YINPaBIIHHA. J[i€BUMHU TiACHITIOBAYaMHU
00pOTHOM 3 KOPYIIIIEIO € 3ax0u 00poThOM 3 KopymmioHepamu. Kopyrmiist
9acTO BBAXKAETHCS UM HE HAMOUIBIIOI TEPEroHOK 0 EKOHOMIYHOTO
3pOCTaHHs, 31aTHOIO TIOCTABHUTH i/ 3arpo3y Oy Ib-sKi IepeTBOPECHHS.

IMocTranoBka 3agayvi. Po3poOutu Moaens i iHGopMaIiiiHy TEXHOJIOTIO
s aHanizy iHgopMaTuBHOCTI daktopi [1], mo dopmyroTs KopymiiiiHe
CepeIOBHIIE

PesyabtaTu. Ilokasana HeoOXimHiCTh BHBUeHHsS (aktopis [1], 1o
BIUIMBAIOTh HA KOPYIIIIO 1 OIHKH lHti)OpMaTI/IBHOCTl UX q)aKTOplB
Po3pobrieno 3acHOBaHa Ta METO/AI TApHUX IOPIBHSHb TEXHOJOTIs
pamkupyBaHHs (HAaKTOPIB, 110 BIUIMBAIOTh HA KOPYIIIMHY AaKTHBHICTb.
HaBeneno marematmyny mojenb (opmyBaHHS Ta OOpoOKM pe3ynbTariB
eKCIIepPTHOTO OIliHIOBaHHs. [loka3aHa JOUIIBHICTD BKIFOUSHHS MiICHCTEMU
OIIIHIOBaHHS (PAaKTOPiB, MO BIUIMBAIOTh HAa KOPYMIliHY aKTHUBHICTh, B
KOMITTOTEPHY CHCTEMY YHPABIIHHS CYy4acHHUM IianpueMcTBoM. [lokaszaHo,
SKAM YHHOM pE3yJIbTaTH OLIHIOBAHHS MO)XKHa BHUKOPHCTOBYBATH IIpH
po3pobmi  cTpaterii  6opoThOu 3 Kopymuiero. IIpomemoHcTpoBaHi
pe3yNbTaTH TOJIMIICHHS SIKOCTI MisUTBHOCTI IIIMPHEMCTBA y 3B'SI3KY 3
BUKOPHCTAHHSM 3alpOIIOHOBAHOTO METOAY ONHTYBaHHA 1 0O0poOKM
EKCIIEPTHHUX OI[IHOK.

1. E. Lavrov, P. Paderno, E. Burkov, A. Volosiuk, V.D. Lung, E3S Web
of Conferences. EDP Sciences. 166 (2020).
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Kaacudikarop cutyauiii 1js1 miATpuMKu NPUiiHATTA pilieHb
onepaTopiB HEHTPATi30BaHUX NMYJIbTIB CIIOCTEPeKeHHS 32 00’ EKTaMHU

Pymuk B.B., cmyoenm; JlaBpoB €.A., npoghecop
Cymcekuit nep>kaBHAN yHiBepcuteT, M. Cymu, YkpaiHa

Beryn. Omneparopu  HeHTpami3oBaHHUX MyJIbTa CHOCTEPEXKEHHS 34
o0’extamu [1] mparror0Th 9acTo B yMoBax cTpecy 1 medimury wacy. s
eeKTHBHOI AiSUIBHOCTI OmepaTopiB HEOOXITHO BMIPOBAKYBaTH CHCTEMH
T ITPUMKY TIPUIHATTS pitieHs [2,3].

MocranoBka 3amaui. /s cucremMu MATPUMKA TPHAHATTS PillleHb
po3pobuTn KnacupikaTop CUTYyaIii.

PesynbTaT. B sikocti MertomororiuHoi 0a3u  IOCHiIKEHHS O0OpaHo
METOJIOJIOTII0 MAITMHHOTO HABYAHHS Ta ajJTOPUTM MOOYIOBH JiepeBa pillieHb.
[MpuHIMT moOymoBu  Kiacudikaropa po3MITHEMO HAa TPUKIIAI BA3HAYCHHS
PIBHS 3arpoO3u CUTHAJTY PO CIPAIFOBaHHS 00’ €KTY, 110 TIPHXOIUTH ONIEPaTopy
LICHTPAJII30BaHOTO IMYJIbTa CIIOCTEPEIKEHHS 32 00 €KTaMHU, B 3aJISKHOCTI Bix 4
MOKA3HUKIB: KaTeropist 00’ €KTy, KUTbKICTh IOBTOPHUX CIIPAITFOBaHb, KUTHKICTh
30H CIpALfOBAHHA Ta 4ac, NPOWJIECHUN 3 MOMEHTY CIpalfoBaHHs. OparMeHT
HaBYaJILHOI MaTPHIli HaBeJCHO B Ta0I. 1., a (hparMeHT peanizarii — Ha puc. 1.

Tabnuus 1. BusHauenHs piBHs 3arpo3u curtany. HasuanbHa Matpuns.

Kinbkicrs S . .
Kareropis 06’exty TOBTOPHUX Kimeicts son Tpofinenmii wac 3 1 PiBeHb 3arpo3n
CIIPALIIOBAHHS CIIPALIOBAHHS
CTIpaIioBaHb

6 3 1 105 Husbknit
3 6 2 170 Husbknit
4 1 1 50 Deiik

1 5 4 30 Cepenniit
2 10 4 60 Bucoxuit
1 3 8 86 Bucoknii
5 3 1 50 Huzbkuii
1 5 5 96 Bucokuii
2 3 2 25 Huzbkuii
3 7 5 98 Bucoknii
4 11 2 82 Bucoxwuit
5 5 2 50 Cepenniii
6 6 2 60 Cepeaniit
2 4 4 80 Cepeaniit
1 3 1 30 Deiik

4 1 1 5 Deiix

3 2 7 40 Cepeaniit
1 7 4 80 Bucokuii
6 0 1 100 Deiik

4 7 6 50 Cepenniii
5 12 2 20 Huspkuit
3 3 3 104 Cepenniit
2 6 2 30 Huzbkuii
5 10 5 70 Bucokuii
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dtclass = t.eval(P);
bad = ~strcmp(dtclass,R);
Err = sum(bad)/(size(R,1))

a b

Pucynok 1 — Knnacudikarop “piBeHsb 3arposu’:
a — ®parmenT peanizarii (Matlab),
b — nepeBo pimmens (pparmenr)

BucnoBku. Kiacudikatop € 3py4HUM €IEMEHTOM CHUCTEMU IMiJITPUMKH
MPUAHATTS PIIICHb ONEpaTopa HEHTPAIi30BaAHOTO IMYyJIbTa CIIOCTEPEIKEHHS
3a 00’ eKTamu.

1. Opeanizayis pobomu yeumpanizoganoi oxopouu |[EnexkTpoHHMIA
pecypc] — Pexumm goctymy mo pecypey: https://ohranatruda.ru/
ot_biblio/norma/392518/

2. E. Lavrov, P. Paderno, E. Burkov, A. Volosiuk, V.D. Lung, E3S Web
of Conferences. EDP Sciences. 166 (2020).

3. E. Lavrov, N.Pasko, O.Siryk, V.Mukoseev, S.Dubovyk, CEUR
Workshop Proceedings. CEUR-WS. 2740, 357 (2020).
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MoaesroBaHHsI TisILHOCTI JIIOMHHH-0MIEpaTOpa
LHeHTPAJTi30BaHOT0 MYJIbTA CIIOCTEPeKEeHHS 3a 00’ €KTaMHu

Pymuk B.B., cmyoenm; JlaBpoB €.A., npoghecop., Ilacvko H.B., doyenm
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

Beryn. Omnepatopu UeHTpali3oBaHMX MyJbTa CIIOCTEPEKEHHS 3a
00’ekTaMH € OJHUMH 3 HAWTOJIOBHIMIMX TMIAPO3ILIIB B  poOOTI
CHeLiaNni30BaHUX YCTaHOB, TOKJIMKAaHUX pearyBaTd Ha eKCTpeMaibHi
cuTyanii, mo BiAOYBalOTbCSI B NPHUBATHUX KBApTHpax, OyIuWHKaX i
opranizamisx. Yepe3 HasBHICTh OaraTboX HeraTWBHUX (pakTopiB iX podoTa
MOke OyTH HETOYHOI, TIOBUTPHOIO, HeeQeKTHBHOI, a iHomi #
noMuiakoBow [1]. MopgentoBaHHs IiSUIBHOCTI  OmepaTopa, peajisaiis
ABTOMAaTHU30BaHUX TPOIENyp OIIHIOBAaHHA IIOKa3HUKIB  [iSUTBHOCTI
JOTIOMOXYTh  BapilOBaTH 3HAYEeHHSAMH (AaKTOpiB, MIO BIUIMBAIOTH,
3MEHIIMTH  IAHC Ha TOMWJIKY  OmepaTopa TIpH  BHKOHaHHI
orepalliii,3a0e3NneunBIId TAKUM YWHOM 3aJaHy e(peKTHBHICTb poOOTH i
YMOBH ITpaili Ha poO0YOMY MiCIIi.

MocTranoBka 3amaui. /i cucTeMH TIATPUMKH TPUAHATTS pillieHb
pO3pOOHMTH CHUCTEMY BapiaHTHOTO MOJCIIOBAaHHS, Ja€ MOXIIUBICTh
pO3paxoByBaTH: BipOTIAHOCTI OE3MOMHIKOBOIO BWUKOHAHHS MisUTBHOCTI,
MaTeMaTHYHOTO OYiKyBaHHs Ta JWCIEPCii 4acy BUKOHAHHS MAisUIBHOCTI Ta
BIpOTIJTHOCTI CBO€YACHOTO BHMKOHAHHS JisUIBHOCTI B 3aJIEKHOCTI BiJ
CTPYKTYp AISUTBHOCTI Ta 3HaYeHb (aKTOPIB, 110 BILTMBAIOTH Ha ONEpaTopa.

PesyabTaTt. B skocTi MeromonoriyHoi 0a3u OCIHIKEHHS OOpaHO
(YHKIIOHATBHO-CTPYKTYpHY Teopito npodecopiB A. 1. ['ybincwkoro, B.I.
€srpadosa, A.T. Ameposa, [LII. Yabanenko, ILII. [lamepno, €. A.
IMaBnoBa [2-4] i pO3BUHEHHI I[i€f0 HAYKOBOI INKOJOK  METOJ
(YHKIIIOHATBHUX MEPEK.

s nmocsirHeHHsT MeTH Oyjio oOcTexkeHo poOoui micus (puc.l.a) Ta
JiSUTBHICTD OnepaTopiB, MoOyI0BaHO MOENI alropuTMiB (IIPUKIIa] MOJENI
— pwuc. 2), cpopMoBaHO HaHi Npo Yac i OE3MOMHIKOBICTh BHUKOHAHHS
OIepaTopoM OKPEMHUX oOIepalliid, po3po0JIeHO MaTeMaTHYHI MOJENI IS
TUTIOBUX (DYHKIIIOHAIBHUX CTPYKTYpP IiSUTBHOCTI OrepaTopa, po3po0ieHo
nporpaMHe 3abe3nedyeHHs Ul OLIHKH [iSUIbHOCTI ONepaTopiB, OLIHEHO
QIbTEPHATHBHI BapiaHTH MisUTBHOCTI, PO3POOJICHO pEeKOMEHMaIil 10
opraizariii JisJIbHOCTI ONepaTopiB.
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Pucynok 1 — PoGoue mictie oreparopa IeHTPaTi30BaHOTO MyJIbTa
crioctepekeHHs (a) Ta (parMeHT MOJIETH CTPYKTYPH AisUTEHOCTI IO
yIpaBiHH MoOiTpHOIO Opuramoro (b).

BucnoBku. Po3pobnena indopmamiiiHa cHUCTEMa MOJETIOBAHHSI
TiSUTBHOCTI JTFOIMHU-OTIEPaTOpa [EHTPaTi30BaHOTO MyJIbTa CIIOCTEPEIKEHHS
3a 00’€KTaMM JI03BOJIAE IPOAHATI3yBaTH aJrOpPUTM POOOTU OIeparopa,
KOPHUT'YBAaTH 3HAYEHHS TOKA3HUKIB iSTTBHOCTI, pO3paxyBaTH MOMHIIKOBICTh
BUKOHAHHS OIlepaliidi Ta BHOATH pPEKOMEHJAlii 00 MOKpPAIICHHS
ITOPUTMY JisTTBHOCTI OTepaTopa.

1. Opeanizayis pobomu yenmpanizosanoi oxopounu [EnekrpoHHMI
pecypc] - Pexum JOCTYILY bi (o) pecypey:
https://ohranatruda.ru/ot_biblio/norma/392518/

2. A.H. Anamenko, A.T. Amepos, E.A. JlaBpos, u np., Uugopmayuonuo-
ynpasasouue Yero8eKko-mauiunHvle cucmemvl. Mccneoosanue,
npoexmuposanue, ucneimanus. Cnpasounux (M.: MamuHocTpoeHue:
1993).

3. E.Lavrov, O.Siryk, P. Chabanenko, CEUR Workshop Proceedings.
CEUR-WS 2732, 572 (2020).

4. E. Lavrov, N.Pasko, O.Siryk, V.Mukoseev, S.Dubovyk, CEUR
Workshop Proceedings. CEUR-WS. 2740, 357 (2020).
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Buxopucranas MeToay JaepeBa pilieHb B 3a/1a4i BUOOpY
AHTHBIPYCHOI0 MPOrpamMHOro 3ade3nevyeHHs

Bbaco M.B., cmyoenm; Yubipsx .1, doyenm,
JlaBpoB €.A., npoghecop
CyMchbkuii nepkaBHuii yHiBepcuteT, M. Cymu, Ykpaina

Beryn.

Ha cporoani mig yac po3BUTKY 1 BIPOBaKEHHSI HOBITHIX TEXHOJOTIH,
HEOOXiZHICTh 3axHcTy iHpOpMamii cTae HEBiJ €MHOIO YacCTHHOIO
TiSUTBHOCTI, SK 3BUYAMHAX KOPHCTYBAadiB TaK 1 KPYMHUX KOMITaHIH.
AHTHBIpyCHEe TIporpamMHe 3a0e3NedeHHs € BHPIMIAIFHUM IHCTPYMEHTOM
JUISL 3aXKMCTY BiJ BIpYCIB Ta X PO3MOBCIOJKCHHS, BiJI XaKepiB, BiJl 3HIMHHUX
NPUCTPOIB, JJIsI 3aXWCTy OpaHaMayepa BiI IIMHUTYHCBKUX IIPOTpaM Ta
¢immaTOBNX aTak. OCKIIBKH iCHy€ 3HAYHMHA HaOlp aHTHUBIPYCiB, KOXKEH 3
HUX Ma€ CBOi OCOOJIMBOCTI, IOCTa€ NHUTAHHSA IMPAaBUJILHOIO MigXOAy JO
BHOOpPY TOrO YW IHIIOTO NpPOTrpamMHOro 3abe3rneucHHs. BukopucraHHS
METOJTy IepeBa pillieHb TOTIOMOKE Y BUPIIIEHH] IIOCTABIEHOT 3a/1a4i.

IMocTranoBKka 3axaui.

Jlis npaBUIBHOI TMOOYJOBH JepeBa HEOOXIJHO BH3HAYUTH MOMKJIMBI
aNbTePHATUBHI DPIllIEHHS — JOCTYIHI aHTHUBIPYCH, OCHOBHI TOZii, fKi
MOXYTh BiIOyTHCS B CHCTEMi, CTaHH CEpEIOBHUINA, TOOTO WMOBIPHOCTI
BUHUKHEHHS KOXHOI 3 TOJiH. 3HAYCHHsS WMOBIPHOCTEW BH3HAUYAIOTHCA 3
ICHYIO4YOi CTAQTHCTHKM a00 NUISIXOM BHKOHAHHS TECTYBaHHS Ta aHAIi3y
3i0panoi  iHpopmaunii. VY  BHIAAKY aHTHUBIPYCHOTO IPOTPaMHOTO
3a0e3MeUYeHHs TPUKIAZOM MOXKE CTaTH BU3HAYCHHS WMOBIPHOCTI
BUHHUKHEHHS 3arpO3U B CUCTEMI.

Matoun yxe BUOpaHi allbTepHATUBHI PillIeHHs], Y HAIIOMY BUTIAJIKY — 1€
Kaspersky, ESET, McAffee ta cranu cepenosuina, ski Oyiau oTpuMaHi 3a
PaxyHOK TeCTyBaHHS 3apaKeHHX (aillliB 3 pi3HUMHU €K3EMIUIIPaMH 3arpos,
i Te, SIK 3 HUMH BIOpPAINCSH AaHTUBIpYyCHI mnporpamu. OCKUIBKH BCs
HeoOXxiaHa iHpopmalis 3i0paHa, TO BigOyBaeThcs MOOYA0OBA A€peBa PillIeHb
(puc. 1).

PesyabTaru.

PesynpTarom BHKOpHCTaHHS JepeBa pimieHb (puc. 1) € po3paxoBani
YKCJIOBI 3HAYCHHS 110 BUTpATaM Ta JOXOJAAM JUIS KOXKHOI ajJbTEpPHATHBH Ta
BiamoBigHol momii. OTpuMaHi 3HAYCHHS MIAJNAIOTh PAHXKYBAHHIO Ta
00MparoTh HaOIbILI IPUHHATHUI BapiaHT.
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0.96

LllaHC BU3HAYeHHA 3arpos3u

Kaspersky 60000

55200 0.04
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-60000
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ESET 60000
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Pucynok 1 — /lepeBo pitiens ajst BUOOpy
AHTUBIPYCHOTO MPOTPaAMHOTO 3a0e3TeUCHHS

BucHoBkn.

Jauuii MeTo[, BUXOIMYM 3 TOCTABIEHUX IIJIEH, HO3BOJSE BUKOHATH
BUOIp MOTPiOHOI AaHTHUBIPYCHOI NpOrpaMH cepel ICHYHYO0I MHOXHUHHU
JIbTEpHATHB, CIMPAlOYMCh Ha 3i0paHi craTHCTU4HI AaHi. Merton nepesa
pilieHb> Moxe OyTH BHMKOPHUCTaHHMH y PI3HHUX NpeAMETHHX cdepax, e
MOTPIOHO 3AIMCHUTH NPaBUIbHUKA BHOIp cepell AOCTYIMHOI MHOKHHHU
BapiaHTIB 3a MOCTaBICHUMHU KPUTEPISIMHU.
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3acTocyBaHHS MeTO1Y MOUIYKY CiluIOBOi TOUKHU B 3aja4ax BUOOPY
CKJIA/IOBUX KOMITIOHEHTIB A1 iHopManiiHUX cucTeM

I'ypa J.1O., cmyoenm; Unbipsik S.1., ooyenm;
JlaBpoB €.A., npoghecop
CyMchbkuii nepkaBHui yHiBepcuteT, M. Cymu, Ykpaina

Beryn.

[Tpu mobynosi indopmanitinoi cuctemu (IC) moctae nuranus BUOOpY
MIDX I[IHOIO Ta HAJIMHICTIO OKpeMHX ii eJIeMEeHTIB. bro/pkeT, BUALICHUH Ha
CTBOpPEHHS HAMIHOI Mepexi 9acTo Mae OOMEXEHHs, a HaJiliHICTh €
HeoOXimHOI0 BUMOTO10. CydacHUI PHHOK MPOIIOHYE IMIMPOKUI aCOPTHUMEHT
KOMITOHEHTIB CHUCTEMH BiJl PI3HUX BHUPOOHUKIB, IIO BIJAPI3HIIOTHCS 3a
LIHOTO Ta sKicTio. JlJ1st BUpIiMIeHHs JaHOi 3a7a4i B poOOTi OyII0 3aCTOCOBaHO
TEOpII0 irop, sika 3HAWIIIA CBOE BUKOPHCTAaHHS B 0araThOX Talmy3sX y
3aJlayax BUOOPY ONTHUMAJILHOI CTPATETIT 3 KIIbKOX MOXKITHUBHX.

IMocTranoBKka 3axaui.

HeoOximHo BuKOHaTH BHOIp TOTPIOHMX CKIAJAOBHUX EJIEMEHTIB
iH(pOpMaILiiHOT MepeKi, 3aCTOCYBABIIHN AJITOPUTM IIOIIYKY CiJIOBOT TOUKH.
OTpuMaHuii BapiaHT CHCTEMH TIOBHHEH BIJIIOBIIAaTH HEOOXiTHUM
KpUTEPISM HATIMHOCTI 1 HE BUXOJIUTH 32 PAMKH OFO/IKETY.

Bupimenns 3amadi mpoxoauTh B KibKa KPOKIB: MOJICITIOBaHHS
MpeaIMeTHOI 001acTi, MOCTAHOBKA IrPOBOI 3ajadi, po3B’s130K. Ha nmepmomy
eTam HEOOXiJHO CKJIACTH TaONMII0, sKa IOKa3ye BIAMOBITHICTh MiX
BCTAHOBJICHMMH KPUTEPISIMU Ta CKIAIOBHMH eleMeHTaMH Mepexi. [loTim
CTaBUTHCSI 3aJla4a irpoBOro aHalizy — Iie Moke OyTH opmalizaliist Mojeni,
MOIIYK CTpaTerii UM piBHOBaru Ta iHme. Ha octaHHBOMY KpOIll BUPIIIyEMO
MIOCTaBJIEHY 3a/1a4y METOJIOM IOUIYKY Ci/UIOBOT TOUKH.

PesyabTaru.

HanaroThcst mpakTHUYHI PEKOMEHAAIil 00 BHUOOPY KOMIIOHEHTIB
iHpopMaLiiiHOT cHCTEMH, IO MAalOTh ONTHMalbHy HAAIMHICTH Ta
MiHIMaJIbHy BapTiCTh B MeXax BHIUICHOro Oromxery opranizamii. Januit
METOZl MOXKHAa BUKOPHCTAaTH JIJIsl OIHIOBaHHS BapiaHTIB MoOyn0BU
iHpOpMaIiHHUX cUCTEeM 3a Oy/Ib SIKUMU KPHTEPISIMHU.

BucnoBkn.

3acrocyBaHHsl Teopil irop mpu TOOymoBI iH(OpMamiliHOI cHcTeMH
JI03BOJINB OOpaTH KOMITOHEHTH i1H(OpMaIiifHoi cucTteMu, 3a0e3NednBIIN
MiHIMaJIbHY BapTiCTh Ta ONTHUMAJIbHY HaliHHICTb.
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Mopaens NpUAHATTA pilleHb Yy KidepOe3neni B yMoBax pu3uKiB

3apynna K.O., cmyoenm; Uubipsk S.1., ooyenm;
JlaBpoB €.A., npoghecop
Cymcpkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YkpaiHa

Beryn. Po3BUTOK  KOMIT'IOTEpHHX — TEXHOJOTIH OPU3BOIUTH IO
BUHUKHEHHS MOXKJIMBUX aTaK, MOIMIKO/UKEHb TaHUX B IIMPOKUX Maciirabax
1 CTBOpIOE HEOOXiAHICTh MPOBOJUTH MEPEBIPKU HA MPEIMET BUHUKHEHHS 1
OLIIHIOBAaHHS MOXIIUBHX pPH3HUKiB. KoMmaHisiM mOBOAMTHCS MpUAMAaTH
pIIIIEHHS B yMOBaX PU3UKY, IO CTOCYIOThCS KibepOe3meK.

IMocranoBka 3amaui. JlepkaBHE MiAIPUEMCTBO CTBOPIOE TMOIITHKY
0e3mekn — KOMIUIEKC B3a€EMO3AICKHHUX 3aco0iB, CHpPSMOBaHMX Ha
3a0e3leYeHHs BHCOKOTO piBHA Oesmeku. 3axuct iHopmamii B
KOMITIOTEPHIA MepeXi MOJUIIEThCS Ha 3 eTamu: aHami3 pPHU3UKy, 10
BKIIIOYae B ceOe aHaji3 BpasMBHUX EJIEMEHTIB KOMII'IOTEPHOI Mepexi,
BU3HAUYCHHS 1 OIIIHFOBAHHS 3arpo3H, MiA0ip ONTHMAILHUX 3aC00IB 3aXHUCTY;
peamizamisi MMONITAKA OE3MeKH; MiATpUMKa MoNiTUKK Oe3meku. Ha erari
aHaji3y pPH3MKIB, BU3HAYAEMO Ta OI[IHIOEMO MOXIIMBI BHIM 3arpo3
(tabm. 1).

Tabmuns 1 — AHaui3 iCHYIOUHX PU3HKIB.

Bun VMoBipHicTb 30uTOK TIpU [TpubyToK Bix
3arposu BUHUKHECHHS BUHHKHEHHI YCYHEHHSI
LIKiJTUBE 0,81 1000 500
113
coliaigbHa 0,79 1500 750
iHKeHepist
Web- 0,06 500 600
Ypa3IuBiCTh
XaKiHT 0,06 450 450

HeoOximHO BH3HAuWMTH, sKa 13 BWIIB 3arpo3 MOXE 3aBJaTH
MiANPUEMCTBY HalOinbmmx 30MTKIB. il BUpILIEHHS MOCTaBJICHOI 3ajadi
3aCTOCOBAHO JICPEBO PIllIeHb.

PesyabTaTu. BceranomieHo, 1m0 HaWOUIBIIMX 30MTKIB IMiJIIPUEMCTBY
3aBJla€ 3arpo3a BHUJY «COIliaibHAa 1H)XKEHEPish», OCKUIBKH BTPaTH BiJ i€l
3arpo3u HaibubImi i ckinagaTh 1027,5 rpomoBux oauuuis (puc. 1).
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Pucynok 1 — Mogens jgepeBa pillieHb JUI OLIHFOBaHHS MOXKIIUBUX 3arpo3

BucHoBku. JlepeBo pilieHb B yMOBax pHU3UKY JO3BOJSIE OKPEMHUM
ocobaM Ta opraHizalisiM 3BaXHTU Di3HI BapiaHTH i, Oepyud A0 yBaru
MOJKJIMBI BUTPATH, MPUOYTKH Ta PiBHI X #MOBIPHOCTEH.
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YnpaBiaiHHs pu3uKkaMu y kioepoe3mneni B yMoBaX HeBU3HAYEHOCTI

Tenwunpka A.O.,cmyoenm; Ynbipsik A.1., doyenm,
JlaBpoB €.A., npoghecop
Cymchkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YkpaiHa

Berym.

Ha ceorommi imdopmariiini texuomorii (IT) cratore Bce OGinbim
3aTpe0yBaHMMHU 1 Pa3oM 3 MOSBOI0 HOBHX MOMKJIMBOCTEH MiJBHILYETHCS
HMOBIpPHICTh TOSIBM HOBHX Bpa3lUBOCTEH Ta 3arpo3. B opranizamisx
3’ABIs€ThCS HeOe3lmeka aTak a0 MOWIKOMKEHb [NAaHUX B IIHPOKUX
Macmrabax. KowmaHisM dYacTo TPUXOOUThCA MPUAMATH pIIIEHHA, B
yMOBaX HEBU3HAYEHOCTI, KOJMU HWMOBIPHOCTI Pi3HMX BapiaHTIB PO3BUTKY
Momid HeBiZmoMi. Y 3B’S3Ky 3 UM, TeMa JaHOi POOOTH, MO MPHUCBIYEHA
MMUTaHHSM YIPABIIHHS PU3UKaMHU B KiOepOe3melli € akTyaabHOIO.

IMocTanoBKka 3anaui.

[lignpuemMcTBO TpuiiMae pimeHHs 3anpoBaauTh Kouuennito BYOD y
BrnacHii nismpHOCTI. BYOD — me momiTku, 3rimHO SIKOT KOXKHOMY
CHIBpOOITHUKY HaJla€ThCSI MOXKIIMBICTh BUKOPUCTOBYBATH BJIACHI TEXHi4HI
npuctpoi (HOYTOYKH, CcMapT(oOHH, TOIIO) MUIAXOM MiAKIIOYCHHS [0
KopropatuBHOi Mepexi. I1in yac 3anpoBakeHHs 1aHOT KOHLEMLIT 3aBXK AN
BUHHMKAIOTh PU3UKHU IOIIKOXEHHS ab0 BTpaTHW BaxJIUBOi iHpopmamii. 3
METOI0 3aXHCTy KOPIOPAaTHMBHUX JIAHWX, BJIIACHUKH MiANPHEMCTBA
BUPINIYIOTh ~ TpHUIOATH  JIIEH30BaHE  aHTHUBIPYCHE  IpOrpamMHe
3a0e3redYeHHs, Mpu3HadeHe I BIACHUX IPUCTPOIB CITiBPOOITHUKIB.

3a kputepieM I[iHM KoMmmaHis Mae 4 anpTepHaTHBH (al...ad) BuOopy
AHTHBIPYCHHX 3aCO0IB y 3aJISKHOCTI BiJl KUIBKOCTI IMIJKIFOUYEHUX JCBaMCIB
(Tabm. 1).

Tabmurst 1 — [lina mitieHsii y 3a1€)KHOCTI BiJ] BUy allapaTHUX PUCTPOIB.

Bux Lina s IiHa 3a JIEeH3110 I IPUCTPOIO CHIBPOOITHUKA
m3 | P HOI;EIIIEHBHOFO [MK+noyTOyk | [IK+cmapTdon Hf;ggi;i};{ﬁ

al |500 600 750 850

a2 1080 695 1324 939

a3 |545 600 780 800

a4 |569 1138 758 1327
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Beenmeni y Tabn. 1 mo3HayeHHS BiANOBiAalOTh HACTYIHHM BHIAM
a"tuBipychoro I13:

al — anTuBipyc «Kacnepcbkoro»;

a2 — antuBipyc «kESET NOD32»;

a3 — antuBipyc «Dr.Weby;

a4 — anTuBipyc «Emsisoft Anti-Malwarey.

[NocranoBka 3aaayi mossirae y BUOOpi BUAY MPOrPaMHOTO 3a0e3MeueHHs
3 TOYKH 30py MiHIMI3aIlii BUTpAT ISl KOMITaHi1.

PesyabTaru.

st po3paxyHkiB 6yno obpano 4 ocHoBHi cTpaterii: Jlamnaca, CeBimxa,
I'ypeini Ta MiniMakcHuii. 3a kputepiem Jlammaca s KOKHOTO pPillIeHHS
3HAXOSATh CEPEeNHI0 OIHKYy IO BCiX BapiaHTax MOXXIUBUX BHUTpAT.
BignosigHo no kputepito CeBimka mepeBary HaJalOTh BapiaHTy pillIcHHS,
JUIS  SIKOTO MIHIMI3YIOTBCST MakcuManbHi BuTpatu. Kpurepiit ['ypsima
OpI€HTOBaHWI Ha BCTAHOBJICHHS OalaHCy MiX BHIAJIKaM{ HAWKpPamioro Ta
HaMripmoro pe3yibpTaTiB MpH BUOOPI CTpaTerii IIISIXOM 3BaKYBaHHS 000X
pe3yJbTaTiB 3a JOMOMOrol0 KoedilieHTy IoBipH. MiHIMaKCHHNA KpUTepii
nependadae, MO MPUHHATTS PIMICHHS 3BOIWTHCS 0 BHOOpPY HalKpaimoi
aIbTepHATHBU 3 HaWripmmx. [IpoBiBImIM pO3paxyHKH Ui PO3TIISIHYTOTO
BUMAJIKY, MAEMO TaKi pe3yJabTaTH:

MaTpuusa OnTumansHi cTpaterii
sl |52 ‘53 |s4
al 500 600 750 850
a2 1080 695 1324 939
a3 545 600 780 800 681,25
ad 569 1138 758 1327 948

Nannac |Midimakc |Cesigsx  |Typsiy,
850 50 675

1324 580 1009,5

Pucynoxk 1 — Pe3gynpTaTi po3paxyHKy BUTpat

3a kpurepiem Jlarulaca kommaHisi Mae o0paTh  aHTHBIpyc
«Kacnepcekoro», 3a kpurepissmu Cepsimka, ['ypsina Ta MiHIMAKCHUM —
antusipyc «Dr.Weby.

BucHoBkn.

3a/ia4a IPUAHATTS pillleHb 32 YMOB HEBH3HAYECHOCTI TOJIATAE y BUOOPI
ONTUMAJIbHOT cTparerii 3a icHyrounM KpurepieMm. [[ist BuOopy Haiikpamiol
QIbTEpHATHBU 3 HalMEHIIMM pIiBHEM pHU3UKY OepyTbcs A0 yBaru Bci
OCHOBHI KpHTEPii 0JJHOYACHO.
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JlepeBo pimeHb 1J151 aHaJi3y pu3UKiB B iHpopmaniiHuX cucTemax

Iamonin K.€., cmyodenm; Unbipsik f.1., doyenm; JlaBpoB €.A., npogecop
Cymcekuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

Berym.

[lix wac moOymoBH cucTeMH 3axucTy iH(opmaulii Ha MiANPHEMCTBAX,
3’SIBJISIETHCSL HEOOXIAHICTh OLIHUTH PU3UKU A7 iHQOpMamiiHUX CHCTEM.
Hnst ouinkn Ta MaiiOyTHROI MiHIMI3alii MOMKJIMBOTO PH3UKY JUIS
iHpopmaniitnux cucteM (IC) MOXINBO BUKOPHCTAHHS JAEpEBa PillIeHb, L0
KOMIIUTIOE 1HQOpMAIiI0 TPO MOXJIHMBI PU3UKH y €IUHY MOJAENb, SKY
MOJKJIMBO BUKOPHCTOBYBATH TIPH aHATI31 PU3HUKY.

ITocTanoBka 3ajaui.

Onwuc nmepesa pilieHs A OLIHKH Ta MiHIMI3aIii MOXIJIHBOTO PHU3HKY B
IC mignpuemcTBa CKJIamaeTbes 31 300py Ta aHali3y MOXIIMBHX PH3HKIB,
(KiMBbKICHUH Ta SKiCHUI), 31 300py CTATUCTUYHHUX AaHWX. Bci 3i0pani nani
BimoOpakaroTbesi 'y Tabmmmsax B3aemomiil. I[loOymoBa nepeBa pimeHb
MOYMHAETHCS 3 MOLIYKY MEPUIONPUYMHN MOKIMBOTO PHU3UKY, SKUHA Oyne
BUKJIMKATH Horo nosiBy. Jlani BiiOyBaeThes o0y /10Ba TiJIOK JepeBa pillicHb
Ta OL[IHIOBaHHS MOXXIIMBHUX pe3yJbTaTiB. ['UTKKM TaKoX MarOTh MOXKIIUBICTb
MaTH PO3Trajly’KeHHSI Ha OCHOBI MeBHUX moAil. [licist moOyaoBU CTPYKTYpH,
JIEpeBO pIillIeHb 3allOBHIOIOTh JIAHWMHU: YacTOTa MOSBU PU3HKY, 30UTKH,
oruc pu3uKy. OLIHIOBaHHS PU3HKY BUKOHYIOTH 32 (QOPMYJIOIO:

Ri= (a1~m1)1+. . -+(an'mn)n,

ne Ri — s3arampHi BTpaTtu BijJ I-r0 pH3MKY; & — 4YacTOTa IOSBU I-TO
pusuky (i=1..n); M — BTpaTH BiA I-r0 PU3MKY; N — MHOXHHA MOXKJIMBUX
PH3HKIB.

Pe3yabTaru.

[lpn n*pUIHATTI aJbTEPHATUBHOTO pIIIEHHS CTaBIATH 338 METY

n
MiHIMi3ali0 3HAYECHHS Z Ri . ToMy naHuii MeTOH OIIHIOBAaHHS PHU3UKY
i-1
JI03BOJISIE OTPUMATH KIUIBKICHY OLIHKY MOXJIMBHX BHUTpAT, NEPETJSHYTH
B3a€MO3B’13KH MK MOXJIMBUMH PU3UKAMHU.

BucHoBku. JlepeBo pilleHb PEKOMEHIYETHCS BUKOPHUCTOBYBATH IIPH
NEPBUHHOMY aHajli3i PHU3MKIB Ha MiANPHEMCTBI, NPU BBEAEHHI HOBHX
MOIyJiB iHQOpMaLiMHUX CHCTEM, a TaKOX IiJ Yac ayAuTy PU3HUKIB 3a
crangaproM 1SO 27005, mo € oxHUM i3 OCHOBHHX PEIrJIAMEHTYIOUHX
JOKYMEHTIB.
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OcHoBa po3po0ku ciay:x0u yacy aiasa K3AIIP

Paiiko /1.1, cmyodenm; Autunenxo b.A., acnipanm; Mapuenko A.B., doyenm
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

[linoTHe TecTyBaHHS pO3pOOIEHOr0 KOMILIEKCY 3ac00iB aBTOMAaTH3alii
npoektyBanbHUX pobiT (K3AIIP) [1] moka3ano okpeMi HEIONIKH OOJIKY
gacy Ta 00poOku (hailTiB MPOEKTHUX JOKYMEHTIB 3a aTpUOyTOM dacy
¢aiiniB, y SKMX BOHM po3TamioBaHi. TeHAEHLis 00 pO3MOAUICHOT Ta
BiganeHoi poOOTH MPOECKTAaHTIB Ta 00poOKa JOKYMEHTIB Yepe3 3aXHUILeHHUH
nporokon HTTPS numre mocuimoroTh TocTpoTy cutyarii. CriogiBaTtucs Ha
CUHXPOHHY POOOTY TOAMHHUKIB B yCiX KOMIT IOTEPAaX, SKi IMiIKIF0YaI0ThCA
1o K3AIIP we mpuxomuthcs. ToX JOIIBHOIO Ta aKTyadbHOK € pO3po0Ka
BracHoi gt K3AIIP ciy»6wu gacy.

JochimkeHo cmocoOn CHHXPOHI3AIll CIacHOI CIyXOW Yacy Ha OCHOBI
30BHIIIHBOTO JDKepena eTajoHHoro curHainy. Cepell HHX METOAU
OJIHOCTOPOHHBOI CHHXPOHI3allii, 3acHoBaHi Ha TexHouyorisx GPS, 1PPS,
IRIG-B, ta MeTomu mBOCTOPOHHBOI CHHXPOHI3aIlil, B OCHOBI SKUX JIEXKaTh
nporokosd NTP, SNTP Ta PTP. Metoau Biipi3HSIOTHCS TaKOX 3a THIIOM
3’€JIHAHHS KOMIT IOTEPIB y MEpEeXKY: OS3IpOTOBUN, OKPEMUM IPOTOM, 3a
JoroMororo [HTepHeTy Ta 3a HasBHICTIO/BiJICYTHICTIO MapKepy Jacy.

Haii6inbm cyTTeBOIO 3 TOYKH 30py BapTOCTI O3HAKOIO JOCIHIHKEHHUX
METO/JIIB € 3aCTOCYBaHHS J0JATKOBOI'O OOJiaAHAHHS JUIsl (DYHKI[IOHYBaHHSI
OKpPEMOI0 cepBepy 4Yacy. 3BaKaloud Ha BapTICTh TAaKOTO CepBepy Yy
JEKiJTbKa JECATKIB THUCSY JOJApiB MPHUHHATO PIIIEHHS BUKOPHCTAaHHS
METOJIy CHHXPOHI3allii 0e3 3aCTOCYBaHHsI OKPEMOT'O CEPBEPY Yacy.

JHouinbHuM Bu3HaHO 3actocyBanHs Network Time protocol (NTP) .
Lleii mPOTOKON MEpPEeKEBOro 4dacy € IOUPOKO TIOIIMpeHuM. Bin
3aCTOCOBYEThC sIK y Mepexax FEthernet, tak 1 y Mepexax Internet.
[punmun poGotn NTP 3acHoBanmii Ha OaraTOpiBHEBiH cucTeMi 3
MHOXHHOIO JDPKEpen 4Yacy [HeKiIbKOX piBHIB, fKi MOXHa oOupaTH.
[IpoTokon 3abe3nedye cuaxponizauito He ripme 0,1 c., 110 JOCTaTHBO.

1. A.Marchenko, V. Nenia, V.Zacharchenko, Communications in
Computer and Information Science. 756, 326 (2017).
2. NTP: The Network Time Protocol // http://lwww.ntp.org/
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Indopmaniiina cucrema «IligBuieHHs Po3aiJbLHOL 31aTHOCTI Bixeo
3a I0NOMOr010 HeHPOHHHUX Mepesk»

3axapuenko O.0., cmyoenm; Mapuenko A.B., doyenm
CyMchkuii nepkaBHui yHiBepcuteT, M. Cymu, Ykpaina

[ndopmaniiiai TexXHOOTii CTPIMKO PO3BHBAIOTHCS 1 BXKE NaBHO CTalIH
HEBiI’€MHOI0 YAaCTHHOIO KHUTTEMISUIBHOCTI JIIOAWHHU. 3aBISIKH MITyYHUM
HEHPOHHUM Mepexam, SIKi 34aTHI 10 HaBYaHHS Ta CAMOBIOCKOHAIEHHS, BCi
cdepu MisUTLHOCTI CYCHIUILCTBA BiJl OCBITH 10 Oi3HECY BUHIILIM Ha HOBHIMA
piBeHb. CpOToHI IITyYHHH IHTENIEKT MO)KE BHKOHATH TICBHI 3aBIAaHHS
HaBiTh Kpaile 3a JIOAWHY, & caMme 3aBJaHHS OOpoOKW, pefaryBaHHsS Ta
knacudikamii nanux. KpeatuBHicTh - me HaiiOinpm cnabka ctopona HM.
Bce Ginbmie HaOyBae OMyIIPHOCTI 3aCTOCYBaHHS HEHPOHHUX MEPEX IS
BUKOHAHHS pefaryBaHHA Tpadiku Ta BifeoMaTepiamiB: JOMaHHS KOJbOPY
Ha YOpHO-OLm (OTO3HIMKH, iAeHTH(IKAiI EHTPATBHUX 00 €KTIB Ta
po3MUTTA (OHY, TONIMIICHHS SKOCTI Ta TeHepalii (oTopearicCTUIHIX
300paxeHb. 3a0e3MeUnBIIN MEpEeXKy MIiHIMAILHUM Ha0OpOM BXITHHUX
JaHUX Ui POOOTH, MOKIIMBO 3TeHepyBaTH (POTO JIOJUHHM, SKA HIKOJIH HE
icayBana. IlITyyHuii iHTEJIEKT Mae CBOI OOMEKEHHS, ajie HayKOBa IIHHICTh
PO3pO0JICHUX POTPaM BaXKIIMBIIIA 33 KIHIICBUI MPOTYKT.

ToMy MeTOI0 JaHOTO JOCHIPKEHHSI € po3poOKa iH(popMalliiHOT ccTeMH
JUISL TIJIBUIIICHHS PO3MIIBHOI 3IaTHOCTI BiJICO, sSika Majia O OUIBII HIUPOKY
crenianizaito Ta Kpariy HIBHJIKOJIIO. IporpaMHuii MPOyKT NpPH3HAYCHHUIT
JUIsT BIIACHUKIB 1 KOPHCTYBadiB BiJIcO-CEPBICIB Ta HayKoOBLIB cdepu
IITYYHOTO 1HTENIEKTY.

[licns BUKOHAHHS aHaNi3y AaHAJOTIB MPOTPAMHOTO MPOIYKTY OyIo
BUJIUIGHO HACTYNHI BUMOTH JO MaWOyTHBOTO JOAaTKy: HaJaBaTH
MOXJIUBICTh ~TPEHYBaHHS MOJENI INTY9HOI Mepexi; 30iIbIryBaTu
pPO3AUTEHY 3IATHICTh BifIe0 Ta 300pa)KeHHS;, 3a0€3MEUUTH MiITPUMKY
KOPHCTYBAIlbKMX  HaNallTyBaHb SKOCTi; MIATPUMYBaTH pPO3paxyHKH
MOXWOKH BiTHOCHO €TAIOHHOTO 300paKeHHS; TNpale3JaTHICTh caMol
cUCTeMH HE TIOBUHHA 3alie)kaTH B  anapaTHOro 3a0e3leueHHs
3a0e3MeYnTH BUKOPUCTAHHS TEXHOJIOTIT JOoKepH3alii s 3a0e3leueHHs
MOOLIBLHOCTI Ta KPOC-TIaT(HOPMHOCTI.

B pesyabrari po3poOiieHo iH(OpMAIiiHY CHCTEMY IIiJIBHIECHHS
PO3IITBHOT 3IATHOCTI BiIeO 3a JJOMOMOTOI0 HEMPOHHUX MEPEXK, 0 MiCTUTh
PO3IIMPEHI KOPUCTYBAIlbKI HaJAIITyBaHHS Ta HEOOXIAHI (PYHKIIIOHAJIbHI
JIOTIOBHEHHSI.
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JonaTok nJis1 00J1iKy (piHAHCOBHUX HATXOMKEHb Ta BUTPAT

Oxpimenko B.O., cmyoenm; Mapuenko A.B., doyenm
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

I'pomri € HeBiA €MHOIO YaCTHHOIO HALIOTO XHTTS. Bee wacrimie soau
noyany 3aMHUCIIOBaTHCh NpO (iHAHCOBY TPaMOTHICTh. BiacTexeHHS
BUTPAT € BAKJIMBUM 3aHATTAM, SKAM CIiJ 3alMaTHCA PETYISAPHO IS
peryioBaHHA Ta KOHTPOIIO KOIT. OcoONMMBO BasKIIMBUH acTieKT KOHTPOIIO
rpomeit € s Oi3Hecy. 3aBIsSKM MOHITOPUHTY HAaAXOMKEHb Ta BUTpAT,
KOMIIaHisl MOXKe 301IBIIUTH MPUOYTOK, IO € TOJOBHOI METOI OyIb-SKO1
M ANPUEMHUIBKOI NismbHOCTI. CaMe ToMy, CTBOPEHHSI TOAATKY IS 00Ky
(iHaHCOBHX HAJXO/PKEHb TA BUTPAT € aKTyaIbHUM PIllIEHHSIM B HaIl Yac.

OCHOBHMM TPU3HAYEHHSM MOOUTBPHOTO [ONATKy Oyae: KOHTPOJIb
BIIACHHUX paxyHKiB; BiJICTeXKEHHS TpaH3aKIlii, a caMme: JOXill, BUTpPATH,
nepeKkas; BeACHHS CTaTUCTHKH NPUOYTKY Ta BUTpaT. ['0JIOBHOIO MeToro
poOOTH € po3poOJIeHHS MOOINBHOTO AOAATKY AJs OOJNiKy (iHaHCOBHX
HaJIXOJDKEHb Ta BUTPAT Ul Majloro Oi3Hecy. [ qoCSrHEHHS MOCTaBIECHOI
MeTH Oynlu BHM3HAYeHi Taki 3ajadi: aHali3 Oi3HeC-TPOLECIB TpaH3aKIiH,
aHaJIi3 BUMOT JIO J0JaTKy, BUBYCHHS MPOTPaMHMX 3aCO0IB JJIS peajizarii
JO/IaTKy, NMPOEKTYBaHHS apXiTEeKTypH JIOJAaTKy, po3poOka 0a3um NaHuX,
CTBOpEHHS iHTepdelcy noaaTKy, peanizaiis OCHOBHUX (YHKIIH IT0AaTKY,
BHYTPIIIIHE Ta 30BHIILITHE TECTYBaHHS JI0JaTKY.

[Ipu BuOOpi 0asm maHWX OCHOBHUM (QakTopoM Oyio 3abe3reueHHs
BUCOKOTO piBHS O€3MEKH JaHWX Ta, OJHOYACHO, KOMIAKTHY 0a3y NaHWX,
ska O He 3aiiMaia Oararo Micis. 3 ypaxyBaHHSIM IHX (akTopiB Oyia
obpana 6a3a manux SQLite. /lana 6a3a 30epirae qaHi B TekcTOBOMY (aiii
Ha JIeBaiiCi.

Hinst po3polbiieHHsT MOOITBHOTO J0AaTKy OyJiM BHKOPWCTaHI HACTYIHI
texHosorii: Android Studio Ta MoBa porpaMyBaHHs Java.

BHyTpimiHE Ta 30BHIIIHE TECTYBaHHS IOAATKY HPOWIIIO YCHIIIHO,
po3pobeHu QyHKITIOHAT MMOBHICTIO 33I0BOJIbHHUB 3aMOBHHKA.

VY pesynbTari mpoekTyBaHHS OyB CTBOPEHHH JOJATOK JUIS OOJIKY
(GiHAaHCOBMX  HAAXO/KEHb Ta  BHUTparT. Pe3ynpTatd  TECTOBOTO
BIIPOBA/KCHHS ~MOOUTRHOIO JOJATKy B poboTy ¢izmuHOi 0ocobu
nignpuemis @OIT Tonuapos O.0. MmiATBEpAWIA CHPOIIECHHS MPOIECY
KOHTPOJIIO (iHAHCIB, 301IbIICHHS] IPUOYTOK 3aBJISIKM CTATHCTHII BUTPAT Ta
Ha/IXOKEHb.
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Mo6inbHuii irpoBuii 1oaaTok 1/ adiTypieHTiB kadenpu
oyxraiarepcbkoro 06Jiky Ta onoaarkysanuss HHI BiEM CymlY

Cuu €.B., cmyoenm; Mapuenko A.B., ooyenm
Cymcpkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YkpaiHa

Ha nanuii MOMEHT CKIagHO YSBHUTH KHTTS JIOAed 0e3 cremiaabHUX
MIPUCTPOiB, MEXaHI3MIB Ta TEXHOJIOTii BHKOPHCTAaHHS SKHX CIIPOIIYE Ta
MiABHUIIYE SKICTh JKUTTA. Bke Ha mpoTs3i Oinblie HiXK AECATH POKiB
MOOUTBHI JJOJATKU 3aliMaloOTh JTAJIEKO HE OCTAHHE MICIIC Y CITUCKY peueH,
SIKi 3HAYHO JIOTIOMAararoTh y TOBCAKACHHOMY XUTTi. B Hamii mHi cMapTdoH
€ OJHHMM 3 HaW3pYYHIIINX TNPHUCTPOIB JUIA HAaBYAaHHS, PO3BAr, MOKYIIOK.
CaMe dyepe3 BCe BUINECKA3aHE MOYKHA BBAXKATH, IO MOOUIBHI JIOJATKH
SBIISIOTHCS JJOCTAaTHBO aKTyaJIOHUMH.

Ha opganmii dac icHye [OCTaTHbO BeNHKAa KOHKYPEHINSI MK
MiNPUEMCTBAMH Ta YCTAHOBAMH MaiXe y BCiX cdepax mociyr. OaHiero 3
Takux cdep € OCBiTa, J¢ YCHiX MEepIl 3a BCE 3aJICKHUTh BiJ KUIBKOCTI
3aydyeHnX CTyAeHTiB. Ha CKimbkMm HaM BigoOMO HaHOUNBIIHIA BiJCOTOK
CTYJCHTIB B YKpaiHi 11e ocoou Bix 17 1o 23 pokiB, came I8 IIJIbOBA TPyIIIa
MPOBOJUTH HaiOiIbIIe Yacy y Mepexi 3a jpomomMororo cMaptdonis. TobTo
MOXXKHa TiepeAdaynTH, W0 JJs JOHECeHHs iHdopmMariii mo Oinmbiroi
KITBKOCTI  abiTypieHTiB OyAe IOLiTbHO BHUKOPHUCTOBYBAaTH MOOILTBHUIA
J0/1aTOK.

OTxe METOI0 MPOEKTY € po3poOKa MOOIIBHOIO irpoBOro NOJATKY ISt
MOTEHIIHHUX  abiTypieHTIB Kadeapu OyxranTepchkro oOdiKy Ta
omonatkyBanHss HHI BiEM CymJY Ha 06a3i omepamuiiiHOi cucteMun
Android.

[Ipu3HadeHHs moAaTKy MOJsATae y AOHECeHHi iHdopmallii mpo xadeapy
Oyxrantepcbkro o6miky ta ononatkyBands HHI BiIEM Cym/1V y irpoBomy
(dhopMaTi 3a TOIOMOTOK MOOUIBHOTO JIOJIATKY.

I'pa Oyne cknmamatucs 3 8-MH piBHIB Ha SKUX OyIyTh pO3TalIOBaHi
3aBJaHHs, IEPEMOXKLIEM CTA€ TOM y4acHMK, L0 MIBHJIIE 3a BCiX MOJ0JA€
BiCIM piBHIB.

BukopucTaHHS IaHOTO JIONATKY JOMOMOKe OUTBIT OOLIMPHO Ta IIKaBO
JOHOCUTH iH(pOpMaLil0 [0 NOTEHUIWHMX aliTypieHTIB mnpo Kadeapy
Oyxrantepcbkro o0miky Ta ononarkysands HHI BiEM Cym/1V.
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Web-nonarok «HamionaiabHoro teatpy im. M. C. Illenkina»

laBpuniB A.O., cmydenm; Haropuuit B.B., cmapwuii suxnadau
Cymchkuit nep>kaBHAN yHiBepcuteT, M. Cymu, YkpaiHa

AkTyajbHicTh. BrpoBamkeHHs iHpoOpMalUifHUX TEXHOJOTIH B yci
chepu HisIBHOCTI OOYMOBIICHO CTPIMKHM PO3BUTKOM HAYKH, SKICHUM
CTPUOKOM MOXKJIMBOCTEH JIOJUHH, MOCTIHHO 3pOCTalOuMMH 00cAramMu
iH(opMartii, CKJIQJIHICTIO TIPOIIECIB, IO BiAOYBAOThCS 1 ABUIL. MHCTEUTBO
He € BUKII0YeHHSIM. ChOTOIHI TaKi MPOLECH K KYIiBJIsI KBUTKIB, IEPErsiI
akTyanbHoi agimi Ta iHdopMalii Ipo BUCTaBY MOXXHA 3pOOWTH OHJIAHH.
CrBoproBanuii Web-nogarok Oyne KOpUCHHH SIK AUl TIISAa4iB, TakK i I
MIEPCOHAITY TeaTpy, VISl MOJETIIEHHS IPOLeCy aAMIHICTPYBAaHHS JaHUMH.

IMocranoBka 3axa4i. Po3spooutn Web-nonarok tearpa «HarionansHuii
teatp iM. M. C. Ulenkina». llpu3HayeHHSIM SKOTO € IEMOHCTpAIlis
OCHOBHOi iH(oOpMaIii Mpo 3aKjax Ta aBTOMATH3aIlisl IPOILECIB 30yTy
KBHTKIB.

PesyabraTu. Icayrounii Web-nogarok teatpa mMae 3actapinuii 1u3aiiu,
IO HETaTUBHO BIUIMBAa€ Ha HOro pemyramnito cepen risgadiB. Jocutsb
CYTTEBOIO TPOOJIEMOIO € CTEPEOTHUIHICTh, B OUIBIIOCTI BUMAJKIB Cepeln
MoJ10/1i. BOHM BBa)KarOTh 110 TeaTp — 1€ HEIIKaBO. BibIIiCTh TAKMX YMOK
OOTpyHTOBaHI WIKUIPHUMH TOXOJaMy JO TeaTrpy Ha BHCTaBH «3a
nporpamoro». Jltoan HaBiTh He 3A0TaAYIOThCS Mpo icHyBaHHS 3D-edekriB
Ta Cy4aCHHUX TEXHOJOTiH B Tearpi, HE KaXydd BXKe MPO BEIUKUI BHOIp
pi3HOMaHITHUX BHCTaB. Ha OCHOBI 1bOr0 OYJI0 MPHUHHSATO PIlIEHHS PO
ctBOpeHHs1 HoBoro Web-nonatky, nepeBaramu siKoro €:

— MOYJIMBICTh KYHiBIIi Ta OPOHIOBaHHS KBHUTKIB,

— 3py4YHHH, Cy4acHUH iHTepdeiic,

— MOYUIMBICTB TiI00PY BUCTaBU 3 CUTYaTHBHUMH NOTpeOamu,

— MOXJIMBICTB TIEPETIISAAY iCTOPIl BiJBiTaHUX BHUCTAaB,;

— MOYJIMBICTB JIETKOTO peAaryBaHHs iH(GopMaIiii Ha CaiTi.

Takoxx BiH MaThMe Taky (YHKIIOHAJBHICTh, SK Teperisa adimii,
iHpOopMaIlii po BUCTAaBY Ta MUTIIB Tearpy. [lomyk iHdopmarii npo Teatp
Ta Or0 HOBUHM.

BucHoBku. 3aBasku  BukopuctaHHio — HoBoro  Web-nomatky
JIpaMaTUYHOTO TeaTpy KOPHUCTYBAueBI HAJAOTBCS MOMIJIHMBOCTI  Ta
nepeBary, sKi HEMOXIUBI MPH BUKOPHCTaHHI iCHYIOYOl cucTemu. Bin
JI03BOJINTH aBTOMATH3YBATH MPOIIEC KYIMiBIIi KBUTKIB Ta MOJETIINTH IIPOIIeC
aJIMIHICTpYBaHHSI JJAHUMHU.
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AOcTpakuisi Ta mapaMeTpu3amisi AK COco0H 3MeHIIEHHA 3a/1eKHOCTel
nig yac pynkuionaabHoro tecryBannsi WEB-cepBsiciB B pizHnx
TeCTOBHUX CepeJoBHIIAX

Hecrepyk b.B., cmydenm; Haropuuit B.B., cmapwwuii suxnadau
CyMchkuii nep:kaBHui yHiBepcuteT, M. Cymu, Ykpaina

Y nmomoBimi BUKIamEHWH MiAXil X0 NPOEKTyBaHHS iH(popMamiiHOl
TEXHOJIOTI] aBTOMaru3alii TecTyBaHHS Ha OCHOBi ifei BiOKpeMIeHHs
JIOTIKM TECTOBUX CIIGHapiiB BiJ peaji3amii MexaHi3MiB JIOTyBaHHS,
B3a€EMOJIII 3 MPOrpaMHUM IPOXYKTOM Ta mapamerpusaimii. Taka cucrema
e(eKTHBHO BUPIIIy€e 3aBIaHHSI MOBTOPHOTO BUKOPHCTaHHS KOAY B PI3HHUX
TECTOBUX CEpEJOBUINAX 3 ypaxyBaHHSM 3MiHM BXiJTHUX JaHHX Ta
ocobmuBocTel iHTep(EeHCiB MPOrpaMHOTO MPOAYKTY B 3alEKHOCTI BiA
Bepcii  TecroBoro  apredakty. OKpiM  TPUCKOPEHHS  PO3POOKHU
ABTOMAaTU30BaHUX CIICHAPIiB, pO3po0JIcHe pillleHHs 3a0e3reuye BUKOHAHHS
TECTYBaHHsS Ha JIOKaIbHIM CTaHILii 4YM Ha cepBepax Oe3nepepBHOL
iHTerpamii, aBTOMATH3YIOUM 3aBaHTaXeHHs OiOmiorek Ta  (haiims
3aJIeKHOCTEH /10 MMOYaTKy TECTOBOI cecii.

TexHosorit0o peami3oBaHO y BHUIIIAIAI KapKacHOro IuiaTdhopMo-
HE3aJIOKHOTO0 TMPOEKTY, M0 /A€ 3MOTY IH)KeHepaM-aBTOMAaTH3aTOpaM
BUKOPHCTOBYBATH TOTOBI MEXaHI3MH B3a€MOIii 3 MPOTPAMHUM TPOILYKTOM,
3alyCKy TECTOBHUX CECili Ta 3BITHOCTI, 30CEPEIKYIOUH yBary came Ha
0i3HEC-TIOTIITi, 1[0 TECTYETHCS.

BxigHi Ta ouikyBaHi HaHiI TECTiB aBTOMATHYHO 3aBAaHTAKYIOTHCS Ta
MOB’SI3YIOTBCSA 3 TECTOBUMH METOJIAaMH TIepe]] TOYaTKOM TEeCTy, OTXKe
MOXKYTh OYTH 3MiHEHI KOKHUM 13 WICHIB KOMaH/H 13 3a0€31eUeHHS AKOCTI
0e3 moBTOpHOrO 30HMpaHHS Koay camux TecTiB. Ilpomec TecTyBaHHS
BUKOHYEThCSI y KOHTeiiHepax DoOCKer 3 ypaxyBaHHSM HaJlallTyBaHb
TECTOBOi cecii, SK-TO: THI Ta Bepcis BeO-Opaysepa, po3Mmipu BikHa Ta
IIBUJIKICTh iHTEpHET-3’€qHanHA. Lle 3a0e3meuye cTabUTBHICTh CepeIOBHINA
BOJIHOYAC 3 aCIEKTaMH OE3MeKH Ta yIpaBIliHHs PECypCaMu.

JloryBaHHs Aiii il 4ac TECTOBOI cecii peaTi30BaHO HA OCHOBI MIa0JIOHIB
ciyxada (Listener) i3 BUKOpPHCTaHHSIM TUHAMIYHHX MPOKCi-00’€KTIB, M0
JOJal0Th KPOKH 3aIucy 3a 30epekeHHs iHdopmauii 6e3 3MiHM ABIHKOBOTO
KOJIy CaMHUX TeCTOBUX CIICHApIiB.

VYrpaBimiHHS 3aBAaHHSMH TECTOBOi Cecii MpejcTaBieHe Yy BHTISII
HE3ISKHUX CTalill, M0 Hagae MOXJIMBICTH 30MpaTH Ta PO3ropTaTu
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TecToBHH apTedakT MOTPiOHOI Bepcii SK UIA Iiiell pyYHOTO TEeCTyBaHHS,
TakK i A 3amycKy aBroMaTr3oBaHux TectyBanb TuniB WEB Ul, REST API
ta DB. IcTopis BumpoOyBaHb Ta MOMHJIOK 30€pira€TbCsi OKPEMO JUIS
KOXHOI Bepcii TeCTOBOro apTedakTy Ta JOCTYITHA I aHai3y OHJIAWH y
uriani HTML-3Bity.

Jlo KOXHOTO HEBAAJIOr0 TECTOBOTO CLIEHAPIIO NOJAIOTHCS Bileo-3ammc
nepebiry Ta 3HIMOK €KpaHy, JIOTU cepBepa, BeO-Opaysepa, ouikyBaHi Ta
orpumadi fnaHi. lle Hamae BruuepnHy iH(GOPMAIIIFO OO0 MPHYHH TOMIIIKH.

HoBusna texHomorii mossirae B TOMY, IO BIEpHie B MPaKTHII
aBTOMAaTH3allii CUCTEMHOTO TECTYBaHHS BJAAJOCS TOBHICTIO BiIOKPEMHUTH
peamizaimifo TECTOBHUX CIIEHapiiB BiJ MiArOTOBKH TECTOBUX IaHHX, Ta
HaJaTH 1HKeHepaM-aBTOMAaTH3aTOpaM KOMILIEKCHE PIllIeHHs U1 pO3pOOKH
(YHKLIOHAJTBHUX TECTIB CHUCTEMHOTO PIBHS, BIJKIaJCHOTO 3aIycKy
TECTOBOI Cecii Ta aHalli3y pe3yNIbTaTiB MPOXOKEHHS TeCTyBaHHSI.

x . ;
) Jenkins W Gradle & docker WEB-service
Qsmmmntwun G=5] @seiencic
WEB-server 1
WEB Ul P bject 1
Tost sulte 1 09 Onyec Component 1 o
st closs 1k =, [ Wements Slemonts @
) [morctmss o 9 e /
Test listener . Chromium gt ‘ T . Apache
Vo T & - | component2 | 3 Tomcat
[ wesuiTest | - .. 2
[ suite 2 '\ Eloments Gecko O
" { f-o [rwst class 3] . Oriver [
fest listener | Page object2 | « L | e
Screenshot) [ooet closs 4=t o 1 o - § WEB-server 2
rocorder [ [wemems | /" Wi @
. Component 3 Driver |
Steps. "l :
Data provider it e
Tost listener [RASTAM ATAEHE
Stops Setoune REST-assured
rocorder | (——t—of [Tostclons 1] o o |
Requestspec ~ Response spec
|Tostcass 2
Tostlistener | | | 1
| Network .
meorder | 1 pupue DB-server
Tobt bt 1
Unit

Pucynok 1 — ApxiTekTypa po3po0i1eHoi TeXHOIOTii

[MpakTH4yHa 3HAYUMICTh OTPHUMAHHMX pE3YJbTATIB Ta IEPCIECKTUBH
MOJANIBIINX JOCIIKEHb MOJISTAl0Th B PO3LUIMPEHHI JaHOI TEXHOJIOTIT IS
MiATPUMKH 1HINMX BHJIB TECTyBaHHS (TakWX, SK IHTErpaliiiHi TeCcTH Ta
TecTyBaHHs nosinomieHb SOAP) 1 B3aeMoii 3 mporpaMHUME TPOYKTAMH
HE3aJIeKHO BiJl TEXHOJIOT1H pearizauii camMux BeO-cepBiciB.
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Be6-opienToBana ingopmaniiina cucrema
MIATPUMKH JisSVIBHOCTI BeTePHHAPHOI KJIiHIKA

Cemensiko C.O., cmyoeum; Haropuuii B.B., cmapwuii suxnadau
CyMchkuii nep:kaBHui yHiBepcuteT, M. Cymu, Ykpaina

AKTyajbHicTh. BimomuMm QakToM € Te, MmO ycmimHa MmaTpuMKa
TisbHOCTI Oyab-sikoi cdepu cydacHOro Oi3Hecy MOKe 3/iHCHIOBATHCS
TUTBKH 3 BUKOPUCTAHHAM iHGOPMAIIHHUX CHCTEM.

Ha crporomni icHye Bemnka KUTBKICTH iH(GOpPMAIITHMX CHCTEM, SKi
JI03BOJISIIOTH 3pYYHO OPraHi3yBaTH POOOTY BETEPHHAPHOT KITIHIKH.

Meawnuna iHQOpMariifHa cucTeMa MOTpiOHA IS CHPOIIEHHS AOCTYITY
KOPHCTYBadiB 10 aKTyaJbHOI iH(OpMAIlii MO0 HOBUH KITIHIKH, PO3KIALy
MPUHOMIB, TIOCITYT KITIHIKH, BaKaHCIH.

IMocranoBka 3amaui. Po3poOuté BeG-opieHTOBaHY iH(pOpMaLiiHY
CUCTEMY I ITPUMKH JiSUTPHOCTI BETEPUHAPHOI KITIHIKH.

PesyabTraTtu.  PosrnmsHyTOo  icHyrouy — iHoOpMalniiiHy — cuctemy
vethealth.sumy.ua. BincytHili HeoOXimHUH (YHKIIOHAN TaKUW SK: OHJIAWH
3aMuc Ha TPHUIAOM, OCOOMCTHIA KaOiHEeT, iCTOpis BaKIWHAIM, icTopis
BiJIBi/lyBaHb BeTEpPHHApA.

Ha ocnosi ni€i IC Oyna cTtBopeHa BiacHa, nepeBaraMu siKoi €:

— MeperIsy] po3KiIaay MpUHOMIB;

— MOXXJIMBICTB 3aITHCy Ha MIPUHOM;

— MOXUIMBICTB TIEPETIISY iCTOPil BaKIIMHAILIH;

— TeperisiAy iCTOpiro BiABiMyBaHb JiKaps;

[HcTpyMeHTamu asist peanizanii iHpopMaliiHOl CHCTEMH € MOBH:

— HTML — moBa po3MiTKH JOKYMEHTIB;

— CSS — MoBa 0OIrCy 30BHINTHBOTO BUTIISIAY TOKYMEHTA;

— PHP — moBa jyist po3po0ku BeO-10/1aTKIB;

—JavaScript — HamucaHHs creHapiiB BeO-CTOPIHOK Ui HaJaHHS iM
IHTEPaKTHUBHOCTI.

BucnoBku. [IpakTndHa 3HA4YMMICTh po3poOiieHOi iH(OpMAaIiHHOT
CHCTEMH TOJIATa€ y CHPOLICHI AOCTYIy A0 aKTyalbHOI iHpopMauii moao
PO3KIIaLy MPUHAOMIB Ta MOXKJIMBICTB 3alUCy, iCTOPil BaKUMHALIIK Ta icTOpii
BiJIBi/lyBaHb JIiKapiB.
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Be6-opienToBana ingopmaniiina cucrema
MiITPUMKH AiIJILHOCTI CTAEHDb Il KIHHOTO CIIOPTY

Apomienko M.B., cmyoenm; Haropuwmii B.B., cmapuwuii éuxnadau
CymMmchKuit nep>kaBHAH yHiBepcuteT, M. Cymu, YkpaiHa

AxTtyanpnictb. Bigomum ¢daktom € Te, mo ycmimHa MiATPUMKA
IisTbHOCTI  Oymb-sikoi cdepu cydacHOTO Oi3HECY MOXKe 3IIMCHIOBATHCS
TINBKA 3 BUKOPUCTAHHSM iH(GOPMAIIMHUX CUCTEM. Y BHUIAIKy AisUIBHOCTI
craiiHi, iHdopMarmiiiHa cHcTeMa TMOTpiOHAa s CHOPOIIEHHS JOCTYILY
CHIBpOOITHHKIB 0 aKTyaJdbHOI iHQOpMAIi mom0 TpeHyBaHb, icTopil
BaKIMHAIIA Ta BiABiMyBaHb KOBaNs, IUIAaH XapuyBaHHS KOHEH, CTaH Ta
KUIBKICTh CHIOPSI/DKECHHS, @ TAKOXK JIa€ MOXKJIMBICTh KOPETYBaTH 1H(POPMAIIIIO.

IMocranoBka 3amaui. Po3poOuté BeO-opieHTOBaHY iH(OpMaIiHHY
CUCTEMY ITiITPUMKH JTiSUTBHOCTI CTA€HD ISl KIHHOTO CIIOPTY.

PesyabTaTtu. PosrisHyTo icHylouy iHQopMaliiiHy cucTreMy, fKa
HamnHMcaHa 3 BUKOPUCTAHHSIM 3acCTapiiuX TEXHOJOTiH Takux sik: jQuery Ta
ASP.NET Web Forms, siki Bke He BIANOBIJAIOTh CYYaCHHM BHMOTaM.
Takox BiacyTHIN HeOOXimHMIA (QYHKIIOHAN Ui KOHTPOJIO 32 MOTOMNIB’IM
KOHEeW TakuWii SK: 1iCTOpis BakOWHAIIM TOTONIB’S KOHEH, icTOopis
BiJIBIlyBaHb KOBaJIs Ta BETEPUHApA, IUIaH Xap4yBaHHsS MOTOJIB’S KOHEH,
craH 3y6iB. Ha ocHoBi 1i€i IC Oyna cTBopeHa BiacHa, iepeBaramu sIKoi €:

— MOXXJIMBICTh OOMPATH OKPEMY CTAHIO;

— MOXIIMBICT ~HaJaBaTH JIOCTYI JO BIACHUX KOHEW IHIIUM
KOpHCTyBadam;

— MOXXJIMBICTB TIEPETJISY 1CTOpIT IETUIEHb Ta CTBOPSHHS HOBHX;

— meperiyisiAy ICTOpil0 BiABiyBaHb KOBaJii Ta CTBOPEHHS HOBUX
BiJIBi/TyBaHb;

— MOXJIMBICTh TEperisiy 1CTOpilo  BiJBiyBaHb BETepUHApa Ta
CTBOPEHHSI HOBHX BiJIBilyBaHb;

— MOXKJIMBICTB 30epexeHHs iHpopmalii mpo craH 3y0is;

— MOXXJIMBICTh CTBOPEHHS 3BiTiB.

BucnoBku. [IpakTnuHa 3HA4YUMICTh po3poOiieHoi iH(OpMaIiiHOT
CHUCTEMH TIOJISITA€ y CHPOIIEHI JOCTYIY JI0 aKTyalibHOI iH(opMaIlli 11010
MOTOJIB’ KOHEH: TpEeHyBaHb, iCTOpil BakuWHaUid, icTOpii BiABimyBaHb
KOB&JIS, TUIAH XapyyBaHHS KOHEH, CTaH Ta KIJIbKICTh CHOPSDKEHHS,
MOJKJIMBOCTI CTBOPEHHS HEOOXIAHMX 3BITIB, a TaKOX A€ MOXKIUBICTh
KOperyBaTH iHpopMalito 3a HE0OXiJHOCTI.
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Hoguii piBens po3pooui nmporpam s K3AITP

Hens B.T'., ooyenm
CyMchbkuii nepkaBHui yHiBepcuteT, M. Cymu, Ykpaina

Jis  BUKOHAaHHS TMPOEKTYyBAlbHUX poOIT y KOMIUIEKCI 3aco0iB
aBToMaru3allii mpoektyBaasHUX po0iT (K3AIIP) BaxknuBy posb BimirparoTh
mporpaMHi 3aco0u, sIKi BUKOHYIOTH POJIb IHCTPYMEHTIB, MPHUIIBUALIYIOUN
Ta MOJICTIIYIOYH PEaTi3allifo MPOSKTHUX MPOLCAYP.

IcHyroui TexHouOTIi MporpamMHOi iHKEeHepii Ha ChOTOAHIIIHIA IEHb HE
3aJTOBOJILHSIOTH BUMOT 1 IOTpeO cdepr MPOeKTyBaHHS TEXHIYHUX 00’ €KTIB.
Lle moB’s3aHO i3 THM MOJOXKEHHS, 110 MPOEKTYBAHHS BITHOCUTHCS JI0 TUILY
OJIMHUYHUX BUPOOHMIITB, a BiJ| TaK MPEJAMETH Mpalli 1opa3y € HOBUMH 1
HOBHUMH MaloTh OyAuM 1HCTpyMEHTalbHI 3aco0W, SKUMH BOHH
00pobmsiroThes. Lle cnpuunHse HEOOXiAHICT, HAWIIBHAIIOL pPO3pOOKH
mporpaM i3 HEOOXiNHICTIO Ta MOXIWBICTIO MAIIMHHOI, a B Tak
(hopMmanizoBanoi, iX po3poOKH, KEpyBaHHSA I[UM IIPOLIECOM Ta KOHTPOJIEM
KOXXHOTO €Taly BijJ ITOCTAaHOBKHM 3ajadi 10 (hiHAIBHOI 0OpOOKH IaHUX.
OnHak Ha TeNepiliHii 9ac MaeMO CUTYallilo, 33 SIKOI MPOrpaMicT pyYHUM
CIOCOOOM CTBOPIOE TIPOTpaMHMIA KOJ, SKHWA Ha WOTO IyMKY peaji3ye
MMOCTAaHOBKY 3a/ayi, sika C(OpMYJIhOBaHA aHAIITUKOM, SKHH Ha4eOTO
MPaBUILHO 3pO3yMiB TpobOleMHy curyamiro. JKomHOI MOMKIMBOCTI
00’€KTUBHOI'O KOHTPOJIKO HE TNepeadayaeTbcss 1 HE Ma€ MOXIIMBOCTI
3acTOCYBaTH (popMasbHi KpUTEpil U OLIHIOBAHHS Ti€l UM 1HIIOT CUTYaIIi.

[MomonaHHs CKIAAHOCTI BUPINIYBAaHUX 3aJa4 MOXE OYyTH 4YacTKOBO
JOCATHYTO 3a PaxyHOK (OpMyNrOBaHHsS 3aBJaHHS Ha PIBHI CTPOTOCTI
3BHYAHUX JIOTIYHMX MOB 0e€3 3aliBUX MIpKyBaHb IPO CKJIAQJHICTh 1
BRXJIMBICTh BHUpIilIyBaHOi 3amaui. KpiM TOro, AOIINIBHO Ta HEOOXIIHO
MPOBOJUTH IUIECHIPSMOBaHY JiSUTBHICTh 13 CTBOPEHHS IPOTPaMHUX
MPOJAYKTIB CyTO SIK BUPOOHWUYY 13 BUKOPHCTAHHSIM HAaNpalbOBaHOTO
IH)KEHEPHOTO JIOCBily TapaHTOBAHOTO CTBOPEHHS YCHIIIHUX MPOIYKTiB [1]:
«Systems Engineering (SE) is an interdisciplinary approach and means to
enable the realization of successful systemsy.

VYCninHicTh MAX0MYy CHCTEMHOI 1HXEHepil MiATBEpIKEHa PO3POOKOI0
Ta pearnizamiclo 0araTboX HaJCKIAJHUX OO0 €KTIB Cy4YacHOCTI: JITaKH,
KOCMIUHI amapaTH, MOPChKi Iuiatgopmu st HadTO- Ta ra3oBUAOOYTKY
tomo. dakropiB ycmixy Oararo, aige 0€3yMOBHO OJIHUM i3 OCHOBHHUX €
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3aCTOCYBaHHS METOJIOJIOTI] JKHUTTEBOTO IIUKITY CTBOPIOBAHOTO 00’ €KkTy. IIpn
yCcili TPOCTOTI MiIXOAy, BUKOPHUCTOBYBAaHOI TepMiHONOTII (axiBii
MporpaMHOi iHKeHepii He 3p0o3yMillM OCHOBHHUX imed Ta cyti. Lle moxHa
CMIIMBO CTBEp/PKYBaTH Ha TiJCTaBi TOro, IIO 1/€i KUTTEBOTO IUKITY
00’€KTY HE BUKOPHUCTOBYIOTHCS, @ CaMe TOHSTTS KUTTEBOTO IIUKITY 00’ €KTa
MiIMIHEHE TMOHSTTAM OpTaHI3amiifHAX TPOLECiB, SKi BiAOYBarOTHCS
HaBKPYTH HBOTO.

OcHoBHa ies Takoi (ha3u KUTTEBOTO LUKITY SIK MPOCKTYBAHHS TOJISATAE
y Tpiazi [3]: Momenb — mpoekT — BUpOOHUITBO. MOzienb BpaxoBy€e BUMOTH
TEXHIYHOTO 3aBJaHHS (CYKYIHICTH BHMOI YCiX 3allikaBJIeHHUX oci0) i
JIO3BOJISIE OOYUCITIOBATA OCHOBHI MapaMeTpy MalOyTHBOTO 00’€KTy, a He
JMIIe JaBaTH MPO 00’€KT y3arajbHEeHe ysBieHHS. Ha oCHOBI BH3HaYeHMX
TaKUM YHHOM IapaMeTpiB po3poOiseTbes NpoekT. [IpruuoMy, poekT — 1e
oruc 00’€eKTy Ha yCiX HeoOXigHHUX piBHAX AeTanizawii. Ha ocHOBI mpoekTy
Oyab-SKe CreliaiizoBaHe MiJANPUEMCTBO MOXE BUIOTOBHTH 00’€kT. [lpm
bOMYy Ha yCiX eTamax BUPOOHHIITBA TIIOTOYHHH CTaH 00 €KTy
KOHTPOJIOETHCS 1 3MIHIOETBCS IIUIECIIPSIMOBAHO Ta TapaHTOBAHO, 4 HE Ha
OCHOBI HECKIHYEHHMX TNpo0 Ta BUIPOOYBaHb, SKI TOPAO HA3UBAIOTHCS
TECTYBaHHSM 1 JJIi HHOTO PO3pOOJIEHA OKpeMa TEXHOJIOTiS 1 BiAIMOBiTHE
3a0e3MeUeHHs Ta MATPUMKA.

VY ramys3a mamnmHOOyayBaHHS Ta OyIiBHUIITBA BiAUYKEHHS MPOEKTY €
TUIIOBOIO TNpakTHKOI. Creniani3oBaHi MPOEKTHI YCTaHOBH PO3POOISIOTH
MPOEKTH, TMEPeNaloTh iX Ha CIHeIiali30BaHe MiJIPUEMCTBA Je 1
BUPOOJISIETHCS 00’ EKT YU BUKOHYETHCS OYIIBHUIITBO. Y 1HIYCTPil po3poOKu
mporpaMHoOro 3a0e3redeHHs HaBpsl UM 3HalIeThCs (axiBellb, SIKUi 3HA€E
10 HeoOXi/THO TlepeaaT CTOPOHHIM OpraHi3alisiM, 00 Y HUX BUTOTOBUIIH
JIBa OJTHAKOBUX IPOTPAMHUX MPOTYKTH.

HaBeneHni MipkyBaHHS BKa3ylOTh Ha Te, IO aKTyaJbHOIO MPOOJIEMOIO €
MOCTYIIOBE TEPETBOPEHHS IMPOTrpaMHOI iHXKEHepii i3 piBHA KyCTapHOI'O
MiIX0AY 10 PIBHS MPOMHCIIOBOTO BHPOOHHIITBA, Ji€ YCI HEOOXIiaHI JaHi
3a(ikcoBaHi, IMEPEBIpeHI Ta 3aTBEPIXKEHi, a KOXEH BUKOHAHUI KpOK
M1 JUIATa€ KOHTPOJTIO.

1. Systems Engineering (glossary) https://www.sebokwiki.org/wiki/
Systems_Engineering_%28glossary%?29.

1. AMN. Jlesenuyk, Cucmemnounsceneproe mouunenue.— TechlnvestLab,
2015. - 305 c.
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Bukopucrannst ma6/0HiB 3aBaHb HA NPOEKTYBAHHSA

CiyxoeinoB J1.0., cmydenm; Kosnak A.YO., acnipanm;
Antunenko B.I1., ooyenm; Henst B.I'., oouyenm
Cymchkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YkpaiHa

Jns BUKOHaHHS NPOEKTYBAJbHHUX MPOLEAYp y KOMIUIEKCi 3acoliB
aBToMaru3allii npoektyBanbHuUX podiT (K3AIIP) BaknmmBYy poib Bimirpae
HasBHICTH MPOTPaMHO peai30BaHUX MPOEKTHUX omepauiid. [leBHUM YnHOM
icHye pneska iX KijbkicTb. OnHaK, 3Bakaloud Ha OAWHUYHHUHA XapakTep
MPOEKTYBaHHS TEXHIYHUX 00’ €KTIB, 3aBKU OYIyTh BUHUKATH CHUTYaIIii, 32
SIKUX JJI1 HOBUX OO €KTIB TMPOEKTYBaHHS OKpeMi MPOEKTHI omeparlii He
OyayTh IPOrpaMHO Peani3oBaHi.

Opranizatiist mporecy IpOoeKTYBaHHS BUKOHYETHCS 32 YMOBH iCHYBaHHS
BUMOI' 110 OO’€KTy MPOEKTYBaHHS, NPHUUYOMY BHUKOPUCTAHHS BHMOT
MPOBOJUTHECS 32 YMOBH IX YITKOrO 1 KOHKPETHOTO BH3HAUCHHS,
YIIOPSAKYBaHHsI, TPYMyBaHHs, TPaCyBaHHA Ta IHIIMX BUIIB MONEPEIHBOI
00poOKH.

VY cBoeMy OCTiIKEHHI BUXOUMO 13 TOTO MOJIOKEHHS, IO SKIIO 3a/1a4a
pO3pOoOKH anroput™My c(OpMyIbOBaHA Yy BHIISJAI KOHCTPYKTHBHOI'O
3pO3yMIJIOTO TBEPDKEHHsS, TO ii pimleHHs Moxe OyTH OTpuMaHe 3a
JIOTIOMOT'0I0 KOHCTPYKTHUBHOT'O JIOTIYHOTO BHBEACHHS 13 (POPMYIIHOBAHHS:
Ha MiJCTaBi KOHCTPYKTHBHOTO JOBEJCHHS TaKOTO TBEPKEHHS MOXHA
QITOPUTMIYHUM  LUIAXOM  OTPUMATH NPOTPaMHUKA  KOJA  pIlIEHHA
MOCTaBJICHOI 3a1a4i.

Ha mnpomy nuisxy benbstiokoBum A.Il. [1] BuiieHO JBa OCHOBHHX
ycknaaneHHs. llepmie yckimajHeHHS TONSrae y po3poOlll MOCTaHOBKH
3a7a4i 1 MOXXe BHSIBUTHCS CKJIAIHILIMM 32 aBTOMAaTHYHE NPOrpaMyBaHHS.
Jlpyre ycKIIaJHEHHS MOJSArac y MmoOyJqoBi JIOTIYHOTO BHBEICHHS, TOOTO
JIOKa3yBaHHS PE3YJIbTATy SIK TEOPEMH, OCKUIbKM TakKa 3ajada y JIOriLi
MPEIUKATiB AITOPUTMIYHO HE € PO3B’A3HOIO.

[lepiie yckaagHeHHS 10JA€ThCS 3aBAAHHS 3 BUKOPUCTaHHIM IIa0JIOHIB
Ha CIPOIICHIH MOBI CIIJIKYBaHHS, fKa CKJIQJA€ThCsA 13 IepeadadeHux
KIIOYOBUX CIIB Ta CIOBOCIONY4YeHb. Taki IabJIOHU JI03BOJISIOTH
(dbopMymoBaTH 3a1a4y Ha PiBHI CTPOTrOCTI JIOTTYHOTO YHCIICHHS.

[llanonu 3aBJaHb HAa MPOEKTYBAHHS CKIIQJAlOTh OOMEXEHY MHOXKHHY.
OcHOBHMMH € MmaOJOHM Ha CHUHTE3yBaHHS (YHKIH, BHKOHYBaHHX
TEXHIYHUMH 00’€KTaMH 1 IX CKJIQJIOBHUMH, Ta PO3pOOKa 1 Y3rOIKEHHS
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iHTeperici, 3a TOMOMOTOIO SIKUX 00’ €KTH a00 CKIIaA0BI MOETHYIOTHCS MK
coboto. Ilicns mekomMmosuuii ycix QyHKIiM Ta y3roJKeHHs iHTepQeiciB
yCiX CKIQJ0BUX OO0 €KTIB BHKOHYETBbCA (haza KOHCTPYIOBAaHHS, sKa
3a0e3redye peanizariro HeoOX1THUX (YHKIINA Ta TOJATKOBIUX BUMOT.

3Ba)karouM Ha MPOEKTYyBaHHA OO €KTIiB B YMOBax HEBH3HAUEHOCTI Ta
HEMHUHYYUH iTepalifHUi XapakTep LHOTO MPOLECY 3ampONOHOBAHHI
KOMIT IOTEpU30BaHUH MiAXix MO3BOJISIE YC1 HACTYIHI iTepalii BUKOHYBaTH
OIBUOKO Ta IMPOCTO, a TakoXX HE IMPUHLUIOBO KOPUTYBaTH Ta
YIOCKOHAIOBATH  alNrOpuTM MpoekTyBaHHs. CyTTeBe KOPUTYBaHHS
QITOPUTMY TNPOEKTYBaHHS IOB’s3aHE 13 PO3POOKOI0 HOBUX MPOEKTHUX
MPOLEIYP BUKOHYETHCS Y IUTATHOMY PEKUMI.

[[Tabmonn 3aBmaHb Ha TPOEKTYBaHHS MICTATh 1IEHTHU(IKATOPU
MOCWJIaHb Ha HEOOXiTHI OHTOJOrIT TIPEACTaBHUKIB 00 €KTIB, IO
MIPOCKTYIOThCS. BHKOpUCTaHHS OHTOJOTIH [O3BOJIAE YCIM YYaCHHKaM
MIPOILIECy MPOEKTYBaHHS JOCSATAaTH B3a€EMHOTO PO3YMIHHS SK MiX c000T0,
TaK i OJAHO3HAYHOTO PO3YMiHHS BUMOT (POpMasli3oBaHOTO 3aBAAHHS Ha
MPOEKTyBaHHA. J[0IaTKOBOIO MepeBarol0 € MOTOYHE CTBOPESHHS MPOEKTHOT
JMOKYMEHTAIli] Ta 3a0e3MeYeHHs YMOB IS KOMIT FOTEPH30BaHO1 opraHi3ariii
Mpoliecy MPOeKTYBaHHS K BUPOOHUYOTO Ta KEPOBAHOTO TPOLIECY.

dopmanizoBaHe TOAAaHHS 3aBJaHHS HA MPOCKTYBAaHHS A€ MOXIIHUBI
BicTh (hopMaitizyBaTi (OPMYITFOBaHHS ITOCTAHOBKH 3a/1a4i TPOEKTYBaHHS i
MPOrpaMHO TEePeBipuUTH ii BiMOBIAHICTH O BHUMOT HAsSBHOTO 3aBJaHHS i
MoB’si3aTH  1i 13 BIJANOBIIHMMH BUMOTaMH 1O OO0’€KTY (TEXHIYHUM
3apnaHHsAM). KpiM TOro 3amporoHOBaHWN MiAXiJA € OCHOBOKW IS
NEpeBEICHHs] 3aBJaHHS Ha MPOEKTYBaHHSA Ta IIOCTAaHOBKHM 3ajadi
MPOEKTYBaHHS, KA T€X BUKOHYETHCS Y MAOJIOHHOMY BHIIISL, Y MOJIENb
YHCJICHHS TIPEJMKATIB MEPIIOT0 MOPSIKY. 3aCTOCYBaHHS IbOTO YUCIICHHS
3a0e3redye KOHTPOIb JOTIYHOI IIIICHOCTI Ta YCYHEHHS 33 HASBHOCTI YMOB
CYIIEPEUIMBOCTI.

3anpornoHoBaHa TEXHOJIOTISA (HOPMai30BaHOTO TOAAHHS 3aBlaHb Ha
MPOEKTYBaHHA MpHIAATHA IJIs NPaKTUYHOI peanizamii, 3a0e3meuye psi
mepeBar 1 IMATPUMYE KOMIT IOTEpH30BaHy OpraHi3alilo  HpoLecy
MPOEKTYBaHHS SIK BUPOOHUUOTO.

1. A.Il benbtiokoB, Hupopmayuonnvie mexnonoeuu u cucmemvr 21

(2017).
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Mopaesb MOCTAHOBKH 32/1a4 HA MPOEKTYBAHHSA

Mengenesa K.C., cmyodenm; Anutunenko b.A., acnipanm;
Koenak A.YO., acnipanm; Mapuaenko A.B., doyenm; Henst B.I'., ooyenm
Cymchkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YkpaiHa

[ToHATTSI MOCTAaHOBKHM 3a]adi y HAyKOBO-TEXHIYHOMY IUIAHI € TOCTaTHBO
4giTKO Bu3HadeHWM. l[locTaHoBKa 3amaui - TouHE (HOPMYIFOBAHHS YMOB
3a/1adi pa3oM 3 OMKMCOM BXIJHMX 1 BUXIHHX JaHUX. Pa3oMm 3 TUM iCHYIOTh
KiJIbKa CHOCcO0iB TOCTaHOBKM muTaHHA [1 c. 9]: sABHUi, iMmIepaTHUBHUIA,
aNbTePHATUBHUHN, TPUXOBaHUH, YMOBHUH, 06e30c000BHMiA. MOXKINBI KilbKa
PI3HHX THTaHb MOCIib. JJs 1inel mpoeKTyBaHHS 0OpaHO iMIIepaTHBHUN
0e3 3Haka nuTaHHA: «BusHauutu...», «Po3pobutu ...», «[IpoekryBaru ...»
TOLLO.

[TocTaHoBKY 3a/adi 3anMCyeEMO Y BUTIISIAI

I,C=>0, (1)

ne | — maOXuHA BXigHUX maHux, C — MHOXKHA ymMoB, O — MHOXXWHA
BUXIJTHUX JIaHHUX, => — ONEPaTOp MEePETBOPEHHS BXiTHUX JIaHUX Y BUXIJIHI .

Ha omepatop mepeTBOpeHHS HAKJIAJAIOTHCS YMOBH OOMEXKEHHS
CKJIQJIHOCTI, HANPHUKIIA]], KUTbKICTh BUKOHYBaHHX iTepalii Mpu peaizamii
HEJIHIMHOTO OomepaTopa, ITMOWHA 3aJIeKHUX OJMH BiJl OHOIO TBEPKEHb,
SKIIO BUKOPUCTOBYETHCS PEKYPCIsl.

Jlani BHUKOPHCTOBYIOTBCS pa3oM i3 BiJIMOBIIHAM THIIOM JIaHUX
BiJIMOBITHO 10 o3HaueHHs «X_Name:X_Type», a 1uist 00’ €KTIB aHAJIOTIYHO
«0_Name:o_Type», mnpuuomy O_Type oaHOYacHO  iAeHTUIKYE
ANITOPUTMIUHY CTPYKTYpi IMPOTPaMHOr0 00’€KTY i CIIyry€e IMOCHIAHHSIM Ha
BiMmoBiHUK kiac oHrtosorii. Cama 3k OHTOJNOTIS 00’€KTy BH3HAUYAE
QITOPUTMIUHY CTPYKTYpY THporpamMHoro o6’exty. Jloriuni omeparii
TPaJULIHHO MO3HAYAEMO HACTYIIHHUM YHHOM: «&» — JIOTi4HE Ta, a «|» —
noriune abo. JliBa Ta mpaBa IyKKH BHKOPHCTOBYIOTBHCS 32 IpaBHJIAMH
MaTeMaTH4YHOI Jioriku. OCHOBU TaKOl TpaMaTHKH 3allpONIOHOBaHi y po0oTi
[2], ame wmeroguka [ONMOBHEHA BpaxyBaHHSIM  THIB  JIAHHX,
BUKOPUCTAHHSIM YMOB, sIKi IOB’SI3YIOTb OO’€KTH Ta iX BJIACTHBOCTI MIX
co0o010. JIoJaTKOBO Ma€ MicIle 3B'I30K MiXK 00’€KTaMH HaBKOJIHIIHBOTO
CBITY, X OHTOJIOTiSIMH, a Yepe3 HHUX 3 alTOPUTMIYHHMH 00’ €KTamu
MIPOEKTY.
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Y skocTi mpuKIamy po3risHeMo (QOpMyNIOBaHHS — (PparMeHry
MOCTAaHOBKHU 3aBJIaHb sl pO3pOOKH MpOrpamMHOro 3abe3neueHHs B3aeMOIii
y KOMIT 10TepHiil Mepexi. [loznaunmo

Node:node_Type — By31u KOMyTaIlii;

Server(n:Node):server_Type — nporpamui Ta WEB-cepsepu;

Command():comman_Type — koMaHI{ BCTAHOBJICHHSI 3B’ SI3KY;

Error(Node:node):error_Type — noBioMJICHHS PO MOMUIKH Y By3Jax
KOMYyTaIlii.

NodeRelations(n:Node): relations_Type — npaBuina, poii, 0OMeKeHHS,
3B’S13KH, BiIHOILICHHS TOWIO IS By3Jia KOMYTaIlii.

Tenep € 3Mora 3amucaTé MOCTAHOBKA TAKUX JEMOHCTPATUBHUX 3a71ad.

J1a KO)KHOTO By3/ia KOMYTallii BUSBATH TIOB’s13aHi 3 HUM CepBEpH abo
Ha/IaTH MTOB1IOMJICHHS TIPO TIOMHUIIKY

n1l:Node, NodeRelations(nl:Node)=> n2:Node,Server(n2),
Command(n1,n2),|Error(nl).

BcraHoBuTH 3B'S130K MiXK IBOMa CepBEpaMu

(n1,n2:Node,Server(nl),Server(n2), NodeRelations(n1,n2:Node),
NodeRelations(s1,s2:Server)=>Commabd(n1,n2))

HanaromuT 1BOCTOPOHHIH 3B'SI30K MiXK CEpBepaMH, SKIIO € 3’ €THAHHS

(n1,n2:Njde,Command(n1,n2)=>Command(n2,nl)).

SIK1o kaHajaIu MOKHA 3’ €JHATH

(n1,n2,n3:Node,Command(n1,n2),Command(n2,n3)=>Command(n1,n3))

BHUKOHATH 3B'SI30K Yepe3 MPOMiKHUHN cepBep, a00 MOBEPHYTH MOMHUIIKY

=> (n1,n2:Node=>Command(n1,n2)|Error(nl)|Error(n2))

dopwmarrizanis MOCTAHOBKHM 33/1adyi BUKOHAHA Y iMIEPAaTUBHOMY CTHIII.
Bukopucrana ¢popmanbHa rpaMatika 3ade3rneuye 3MiCTOBHY BiJIITOBIIHICTD
IOCTAHOBKM BHpIilllyBaHii 3a7adi. 3 iHIIOr0o OOKy Taka IOCTAaHOBKH
n03BoJIsiE (POPMYBATH AJTOPUTM MPOTPAMH JIOTIKO-ISTyKTUBHUM METOOM.
Ile 3abesmedye MOMIIMBICTH IMPOTPAMHOTO OIPAIOBAHHS TTOCTAHOBKH
3aja4i i MalIMHHOT PO3POOKH IHCTPYMEHTAILHUX 3aCO0iB JIJIsl BUKOHAHHS
MPOEKTHUX MPOLEIYD.

1. Tabemmes JI.H. MckyccTBO COCTaBISITH 3aJadd M HEMHOTO 00 wuX
pemeHnn: yueoHoe mocodue. — Tromens: Trom['Y, 2012. — 68 c.

2. benptiokoB A.Il. Jlormko-neayKTHBHOE TOPOKIACHUE aAJITOPUTMHU-
4eckHX ¥ HMHQPOPMAIMOHHBIX 00BekTOB // WHpOpManmoHHBIE
texHosoruu U cucrembl (MTuC— 2017)— Yensounck, 2017. — C. 21-23.
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Moaean npane3aatHocti K3AIIP i iioro ckiiagoBux

Morwuna 10.0., cmyodenm; Antunenko b.A., acnipanm,
Koenak A.YO., acnipanm; Mapaenko A.B., doyenm,;
Hens B.I'., ooyenm; Artunenko B.I1., ooyenm
CyMchkuii nep:kaBHui yHiBepcuteT, M. Cymu, Ykpaina

[ToHATTS mpame3qaTHOCTI BH3HAYAEMO SIB BIIACTUBICTH CKJIAJOBUX
KOMILIEKCY 3ac00iB aBTromaru3aiii npoektyBanbHux pooit (K3AIIP) i iioro
CaMoro y LiJIOMy BUKOHYBaTH poOOTH 3 TPOEKTYBaHHS. 3a TPaguLi€io
BU3HAYAEMO TMPALE3NATHICTh IS CKIQJAOBHX SK TPANE3daTHICTh «y
MaJoMy», a TpPale3laTHICTh yChOTO KOMIUIEKCY SIK TPAale3laTHICTD «y
BelmuKoMY». [Ipane3gaTHiCTb y KOKHOMY KOHKPETHOMY  BHIIQJIKY
MPOSIBISIETbCA Y Olnbmniit un MeHmii mipi. [lpu HEoOximHOCTI 1i MOXKHA
moB’si3aTH 13 HOpMoBaHOro mkanow Big O mo 1. Ile mo3Bomse
3aCTOCOBYBATH amapaT Teopii HEUiTKUX MHOXHH 1 BUKOPUCTOBYBaTH Y
cucTeMax MIATPUMKH MPUAHATTA pimieHb. OIHAK i3 MOTJsAAy OibIIOCTI
BUKOHYBAaHMX TEXHOJIOTIYHMX 3aBJaHb (MOXXKE YM HE MOYKE KOHKPETHHI
MPOEKTAHT B3STH 3aBJaHHS /IO BUKOHAHHS, HASBHI UM HE HAsBHI MPOTpaMHi
3aco0M UIi BUKOHAHHS KOHKPETHOI MPOEKTHOI NpOLEAypH, BiJbHI YH
3afiHATI OOYMCIIOBAaNIbHI  pecypcH JUIi BHKOHAHHS  PECypCOEMHOI
BepHdiKallii MPOEKTHOTO PIllIeHHsI, pealli30BaHe MPOEKTHE PIllleHHS YH Hi
TOIIO) MPUHMAEMO KaTErOpUYHY TO3HIIIIO «3/IaTeH abo HE 3/1aTeH».

HaBeneni MipkyBaHHS  JIO3BOJIIIOTH ~ BBECTH U I[TO3HAYEHHS
aHaJIi30BaHOi BJIACTHBOCTI 3MIHHY X 32 YMOBHU X =1, SIKIIIO BJIACTUBICTh Ma€
Micre, Ta x =0, SKIIO Taka BIACTUBICTH BIACYTHs. Terep s BU3HAYCHHS
Mpaie31aTHOCTI  JOCIPKYBAaHOTO OO0’€KTY, SKHH CKJIQJaeThcs i3 N

KOMITOHEHTIB, MOKHa BBecTH (yHKI0 crany Y =f (X1,X2,Xs, ... ,Xn), fKa
MOKa3ye 3aJeKHICTh CTaHy OO0’€KTYy Y BiJ CcTaHy KOMIIOHEHTIB
X1,X2,X3, ... ,Xny OJIMH 1 TO! caMHuii MOMEHT 4Yacy

Y = X1&X2&X3,&. .. &Xn, 2

ne & — 03Havae JIOriuHy Onepallilo KOH FOHKIIII.

Jloriuna ¢ynkis (1) sBisge coOOK CTaTUYHY MaTEMaTHYHY MOJEIHh
Ipare3/1aTHOCTI CTaHy 0OpaHOTO 00’ EKTY.

PosriisHeMo BH3HAYEHHS CTaHy IMpalle3JaTHOCTI KOJEKTHBY 13 N
MPOEKTYBAILHUKIB ~ BIAHOCHO  pealizamii  MOXIMBOCTI  BHKOHAHHS
MPOEKTHOTO 3aBlaHHA. Ha moTOYHMIT MOMEHT Yacy KOXKEH i3 MPOEKTaHTIB
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ab0 BHKOHYE JOpYYeHO HOMYy TMpOeKTHy mporenypa, abo Hi. Cran
KOJICKTUBY TOTOBHH BHUKOHATH POOOTY, SKIIO OAMH 13 MPOEKTYBAILHUKIB
a6o Oinbiie He OynyTh 3aitHsTuMu (x=1). Lle 103BOJIsIE BU3HAYUTH JIOTiYHA
(hyHKIIiS HACTYITHOTO BUIY

Y = X1[X2|X3,. .. [Xn, Q)

JIe | — O3HAYAE JIOTIYHY ONEPAIlio 113 FOHKIII.

Axmo Yy =1, To MOXHa TEPEeXOAUTH OO BHUOOPY IMPOEKTAHTA, SIKOMY
JOLTBHO JOPYYUTH BUKOHAHHS HEO0OXiJHOT MPOEKTHOI MPOLEAYPH.

binpme ckmagauM BUMAAKOM € (OpMyBaHHS 13 KOJIEKTHBY HOBOI
Opuramu, ska Bi3bMETHhCS 3a BHKOHAHHS HOBOTO TPOEKTY i3 MOpTdens
3aMoBiieHb. OcOOIMBICTh TaKOl 3a/1a4i MONATAE Yy TOMY, 110 IOBUHEH OyTH
BUILHUM IPOEKTAaHT OCOOJIMBOTO CTaTyCy — BiJNOBIAbHUN BUKOHABEIIb.
[Toznaunmo #oro cran sk X°. Cepen N BUIBHUX MPOEKTAHTIB HEOOXi1THO
migiopatu K oci6. sl MOTOYHOrO MOMEHTY 4Yacy pIlICHHs MOCTaBJICHOT
3anadi nae Gopmyiia

y= Xo&[ |j(Xi1&Xi2&Xi3,&. . .&Xik)], (3)

ne {i1, i2, 13, ... ik}=|,jE|.

JI3’10HKIlIST KOH IOHKIH 3MIHHUX Xi1,Xi2,Xi3,...,Xik 32 ¢opmyiow (3)
OOYHCITIOETHCS TI0 YCIM MOXKITUBMM KOMOIHAIIISIM BXOKEHHS 10 K 3MiHHHX
13 IIOBHOI MHOXHHM N 3MIHHHX. 3arajibHa 1X KUIBKICTh CKJIaJac
N = Ci*=n!/[k!(n-k)!]. Ockinbku KinbKicTh BapiauTiB nepeGopy €
CYTTEBOIO, TO JIOUIJBHO, TO-Tiepuie, poOUTH BUOIp cepex THX, SKi
3aJI0BOJILHSIIOTH YMOBaM, a, MO-Apyre, aHali3yBaTH HE yCi BapiaHTH, a
JIUIIIE JIOTH, IOKH HE 3’ ABUThCS JIEKUIbKA IS 31HCHEHHS BUOODY.

TakuM YMHOM 3aMPONIOHOBAHUH MIJXiJ] JO3BOJISE BUPILIUTH LTy HU3KY
3amay. Llei minxix BiAHOCUTBCSA O KJacy JIOTiKO-alTeOpHYHUX METOJIB 1
JOCTaTHBO MIMPOKO BHKOPHCTOBYETHCS ISl BHPIIICHHS Pi3HUX 3ama4 [1].
PosriisHyTi 3amavi  Jar0OTh BIEBHEHICTh y TMOOYHOBI Ha Ii OCHOBI
epexTHBHOI Teopii mpoueciB  ympaBimiHHA Yy KOMIUIEKCI 3aco0iB
aBTOMAaTH3alii IPOEKTYBaJIbHUX POOIT

1. B.W. JleBun, Cucmemsr ynpaénenus, ceésasu u dezonacrocmu Ned, 69
(2015).
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Mo06inbHuUIl 10JaTOK CYNPOBOIKEHHS
iHIMBiTyaabHUX (iTHeC-TPeHYBaHb

Kopenesa A.C., cmydenm; llapdenenko 10.B., doyenm
Cymchkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YkpaiHa

Be3 cymHiBiB, CITOPT Ta 340pPOBUI CIIOCIO KUTTS — 1€ CBOEPIIHI CydacHi
TpeHau. 3 KOXHUM POKOM 30UTBIIYETHCA SAK KITBKICTH BiJBiAyBadiB
TPEHAKEPHHUX 3aJIiB, TaK 1 KUTBKICTh THUX, XTO HaJa€ NepeBary TpeHyBaHHIM
BIoMa. Pa3zoM 3 momyssipu3ami€ro cropTy Ta MOXIJIMBOCTEH TpEHYBaHHS
JUIS KOXKHOTO HE3aJIe)KHO BiJ MICIE3HAXO/KEHHS 3pOCTa€ KiIBKICTh
iHhopMaIitHIX pecypciB, sKi 3a0e3MedyroTh MiATPUMKY MPOBEISHHS
TpPEHYBaHb.

MeTor0 JaHOTO MPOEKTY € pO3pOOIIEHHSI MOOUTEHOTO AOJATKY HE JIHIIE
JUTS BiIBiIyBadiB CIIOPTUBHOTO 3aiy, alleé 1 JUIS OCOOHCTHX TPEHYBAaHb
BJIOMa, Oprasizamii po3kiaay, CKJIaJaHHsA IUIaHy TpPEHYBaHb, IUIaHY
XapuyBaHHS Ta KOMYHIKaIlii 3 TPEHEpOM.

['0OBHOIO IIJUTI0 BUKOPHUCTAHHS [TAHOTO MPOEKTY € 3a0e3ledeHHs
MOOITBHOCTI TPEeHYBaHb, TOOTO CTBOPEHHS MEBHOI aJbTEPHATHUBHOI Bepcii
TpeHyBaHb y CHOPTUBHOMY 3aii. Lle € mye akTyaabHUM Ha ChOTOHIIIHIN
JIeHb, BPAaxOBYIOUM TNaHAEMil0, KOTpa Hajaia TIeBHI OOMEKEHHS B
BiJIBi/TyBaHHI TPEHAKEPHUX 3aJiB.

B sxocti 3aco0y peanmizaiii MOOUIBHOrO J0JaTKy Oyjio 0OpaHO
wiatrdopmy Android. Ha cropiniti «BripaBu» 101aTKy MiCTHUTBCSI KOJEKIIis
BiJleoMaTepialiB BIpaB Ui PiBHIB (PI3NYHOTO HABAaHTAKEHHS MMOYATKiBEIb,
CepelHiil, NpOoCyHyTH#, mnpodecioHan Ha pi3HI Tpynu M s3iB i3
BUKOPUCTAHHSIM CIOPTUBHOTO OONajHaHHA Ta 0e3 Hboro. KopucrtyBau
CIOYaTKy MOBUHEH 00paTH YacTHWHY TiNla, a MOTIM OOJIaIHaHHS, TIICIIA YOTO
cucreMolo Oyne 3ailicHeHo migdip BileoMaTepialiB, sKi BiANOBIAAIOTh
KputepisiMm momyky. Ha cropinmi «/lieTa» xopucTtyBad Moxe oOpaTw
CTpaBH [UIs 340POBOT0 XapdyBaHHS, 1[0 PO3IMOIIIEH] 32 KATErOpisiMH.

PeanizoBaHo BigCTeXEHHS PO3KIaay TpeHyBaHb Ta (ikcamis BIACHOTO
mporpecy B OCOOMCTOMY KaOiHeTi MOOIJIBHOrO [I01aTKy. Takox y
MOOLUIBLHHUI J10JIaTOK BOYIOBAHO KaJIbKYJISTOP Bary.

[IpakTuuHe 3Ha4YeHHs pOOOTH TMONSATAaE y HaJaHHI KOPUCTYBaudy
MOJKJIMBOCTI TPOBEJICHHS MEPCOHAJIBHUX CIIOPTUBHHUX 3aHATH K BIOMA,
TaK i B TPEHAXKEPHOMY 3alli.
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Web-based Information System for Estimating Construction Works

0.V. Marchenko, Student; Yu.V Parfenenko, Associate Professor
Sumy State University, Sumy, Ukraine

Nowadays information and computerization are some of the important
resources. In violation of the information flow, there are problems in the
operation of devices, processes, and even large manufacturing systems.

Computing technology is increasingly used in technological and
industrial processes and throughout the world economy. New information
technologies help to improve the activities of any enterprise because they
are based on timely and accurate information, as well as ensure its rapid
exchange. The strategic goals of information technology are to ensure
business development, its manageability and quality, competitiveness and
reduce the cost of doing business processes.

The construction industry is no exception, for the management of which
it is necessary to calculate works, materials and costs at different stages of
work. Estimating is considered the most important stage of any
construction or repair work. To date, there is a huge variety of software
systems that allow to form an evaluation process of construction. The
estimator faces a difficult task in choosing a software package that he or
she will use in his/her daily work because every software package has its
advantages and disadvantage.

The purpose of the study is to develop a web-based information system
for estimating the construction works. The website should be informative
for the client. It means that the potential customer can get acquainted with
the company activities along with the results of performed work, give
feedback on the provided services and have the opportunity to use contact
information through the website means. Once registration is done, the client
fills out a questionnaire and gets access to view projects and cost estimates,
approves them, enters information on prices for materials using a search
engine and filters, and has the opportunity to leave a feedback.

The administrator account should have limited access. He or she should
create and systematize projects, carry out the main process of construction
works estimating and give the information in PDF files, print them, send
documents by e-mail, edit the data for the cost estimate, determine the
projects status and work with the database.
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The information system is implemented using HTML, CSS (web-site),
PHP, Laravel (server part), JS, Vue.js (client part) and MySQL (database),
where the whole information will be stored. It is based on the framework
Laravel by MVC pattern.

The functions of the website are display of works types, display of the
measurement unit, display of works kinds, demonstration the prices for
services and materials, display of clients; password encryption, formation,
display and download of works and materials cost estimates, display of
projects and responses to them.

The website has authorized access, where all rights are divided between
two parts — the client and the administrator. The relevant registrations are
also implemented. By clicking on the “Registration” link, the user selects
the category to which he or she belongs: customer or constructor, and fills
in the form with certain data. Then this data is used in the cost estimate. To
register as a constructor, the user must know a special code that only the
customer (owner) of the information system knows.

To get access to the constructor’s account, the user needs to enter your
e-mail and password. The work panel is available and contains a menu with
Projects, My Customers and Administration links.

Going through the “Projects” link, the user can create a new project or
go to existing ones. Projects can be edited and deleted.

After opening one of the projects, the system goes to the Project
management page, where the user can create “Make Estimate of Work” or
“Make Estimate of Materials”; and view them in the blocks My Estimates
of Work, My Estimates of Materials.

Going to “Make Estimate of Work™ link, the user can get a form to fill
out a cost estimate. On the “Feedback” page the customer leaves reviews
on projects.

As a result, the web-based information system for estimating
construction works has been developed. In the future the information
system can be improved and equipped with additional features, such as tax
reporting for the year, sending messages between users, design updates.
The created software product tested and will be used in the work of private
company. The development of a web-based information system for
estimating construction works, which allows you to quickly and practically
obtain evaluation documentation of construction works at the project site,
discussing all important points with the client, and systematize these
estimates to the tax inspection.
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Mobile Chatbot for Selection the Nutrition Recipes

D.V. Prykhodchenko, Student; Yu.V. Parfenenko, Associate Professor
Sumy State University, Sumy, Ukraine

At the moment, the issue of nutrition is becoming increasingly popular
every day. At a time when people are trying harder than ever to take care of
their health and get rid of bad habits, the issue of healthy eating is very
relevant around the world. Many services help people in certain walks of
life to control their eating habits, but there is no universal tool that will
meet the needs of the general public, as a result of which it was decided to
develop a mobile interactive chatbot to help maintain a balanced diet to a
wide range of users, taking into account their habits, preferences, physical
data, and goals.

The purpose of the study is to develop a mobile chatbot for the selection
of recipes for nutrition. This project will have social value for a wide range
of users who have specific food preferences and also intend to follow their
eating habits, as the existence of this chatbot will greatly facilitate the daily
"rituals"” of users associated with cooking.

A chatbot is a type of artificial intelligence (Al) software that can mimic
a conversation (or chat) with a user in natural language through messaging
programs, websites, mobile applications, or phones. Chatbots are often
describing as one of the most advanced and promising ways to organize
human-computer dialogue. It was decided to create own chatbot, which
would satisfy a sufficient percentage of users with specific eating habits.

The first stage of the Chatbot implementation was the creation of a bot
in the Telegram messenger system and obtaining an API token. The next
step was editing the Chatbot using messenger telegram services. Then the
DialogFlow tool was connected to the chatbot to communicate in plain
language. Dialogflow is a Google online service that allows you to create
chatbot or feature for Google Now. Dialogflow can compare the user's
natural language phrases (also Ukrainian) with certain "non-verbal”
meanings (so-called "intent") and provide answers. To use this tool, you a
new agent for your Chatbot and connect the software using the API token.
Using the built-in Database SQL.ite tools in PyCharm, a recipe table for the
Chatbot was developed that can be edited/added/deleted. Mobile chatbot
“EatArt” for Telegram was released and tested.
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Po3pooka inTepHeT-miaaTdgopma «CaLieTpoH»»

I'y6anoB B.B., cmydenm; ®enotosa H.A., doyernm
Cymcrkuit nep>kaBHAN yHiBepcuteT, M. Cymu, YkpaiHa

VY cyuacHOMY CBiTi HAHOUIBIINI MOKA3HUK MPOJAKU-KYIIiBIl MPUNALAE
Ha OHJIaH-pecypcH. AKTYalbHICTb PO3POOKM iHTEpPHET IIAaTGOpPMH Ha
JaHWHA 9ac 3pOCTa€e y TeOMETPHUHIN Mporpecii, mpoTe OIIBIIICTD ICHYIOYHX
aHaJIOTiB MArOTh HENOJIKM y BUKOPHCTaHHI SK 3 OOKy MpOAAaBLs, Tak i 3
OOKy MOKYIIIISL.

Tomy Oymo mnpuiiHATO PpilIeHHS TpPO PO3pOOKY F03abiNmbHOI Ta
edexkTHBHOI y BHKOpPHUCTaHHI [HTepHeT TuaTdhopMu 0e3 HasSBHOCTI
BUSIBJIICHUX HENIOJIIKIB y iICHYIOUHX aHAJIOTiB.

Po3pob6enHnii mpoeKT miaTpuMyBae Taki (GyHKIIII:

— HasBHICTH (DOPMH JIOTiHI3aIi1/aBTOpH3aIlil KOPHUCTYyBaYa;

— MOXXJIMBICTB IIBUKOTO MOIIYKY TOBApY;

— HasIBHICTh 3pY4HOI cUCTeMH (pinbTpartii;

— HasiBHICTH (hOpMU AJIS TOAaBaHHS BIACHOI 00’ SIBH.

OynxrionansHi BUMoru [HTepHeT-mardGopmu:

— QyHKIiS MyTbTHMOBHOCTI;

— HasIBHICTH IHTEPAKTHBHOCTI IIEPETIIsiy Tajiepel ToBapy.

HedynxkiiionansHi BUMOTH:

— JIM3aifH TOBUHEH BINOBIIaTH CYYaCHUM TCHICHIIISIM;

— 3py4Ha CUCTEMH HaBirailii,

— HasIBHICTH aJanTUBHOT MOO1IIbHOT Bepcii.

InTepuet-mardopma «CamieTpon» po3pobiieHa y hopMaTi JCHIIIHTY 3
ypaxyBanHsaM Beix npunnuiiB Ul/UX nu3aliny MOOITbHUX AOJATKIB Ta Ma€e
JIETKY CUCTEMY HaBirartii.

Jiist mocsTHeHHs! MeTH OyJI BUKOHAH1 HACTYITHI 3a/]1a49u:

— IPOBEJICHO aHai3 npobiemu peaizaiii InrepaeT-mardopmu;

— MPOBEACHO EKCIEPTHUHN aHai3 icHytounx [HTepHeT-mnardopm;

— po3poOiieHo MakeT MmiIarGopMH Ta BHKOHAHO peaji3aliio Kapkacy
IaTepueT-tardopmu;

— BUKOHaHO  PO3pOOKYy  HEOOXiHWX  (QYHKI[IOHATFHUX  MOJYIIB
w1aTopMHu 3 ypaxyBaHHIM aaanTamii y MOOUIBHY BEpPCIilO CalTy;

— BUKOHAHO TECTyBaHHA IUIATGOPMHM Ha BCIX BHJAX EJIEKTPOHHUX
IIPUCTPOIB.
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IrpoBuii nonatok «War of Ages: Battle for Castle»

Ky3pmenko B.B., cmyodenm; ®emotoBa H.A., ooyenm
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

B Ham yac irpoBa iHIYCTpisi KOPHCTYETBCS BETUKUM MONMUTOM. Maiixke
KOXCH JICHb BUXOIUTh AAA-TIPOEKT BiJ BiJIOMOI KOMMaHii 3 OIOIKETOM Y
MIiTBHOHM fJ0yapiB abo HeBenuka indie rpa, HEPiAKO CTBOpPEHA JIHIIIE
OJIHI€I0 JTIOIMHOI0. HalimonymapHIiIIMMH irpOBUMH KaHpPaMHU € IIyTepH Ta
cTparerii.

MeToro mpoeKTy € Po3poOJeHHs KOHLENHii irpoBOro JojaTtka Ta
nojasbie oro mporpamyBaHHs. [lim po3poOKo0 KOHIEIIi MaeTbCs Ha
yBa3i MO3KOBHIi IITypM 3a JOIIOMOTOI0 SIKOT0 Oye mpuaymatno lore, Tooto
icTopito BcecBiTy TpH, Store, To6To Te, mo Oy/ae BimOyBaTHCh y camiii Tpi i
cam croci6 rpu, To6To gameplay features Ta game mechanics. ITicas
3aBepIIeHHS POOOTH HaJ TEOPETHYHOI0 YaCTHHOIO TPU HEeoOximHo Oyne
3amporpaMyBaTH ii 3a IOMOMOror pyimrito Tpu. OO’ €KTOM JTOCHTIHKEHHS €
mporec po3poOku  iHpopMamiiHOI YacTHHM TpH Ta I TporpamHa
peamizanis. [Ipeqmerom IOCTIIKEHHS € MOJETb B3aEMO/IiT Ta CYIEPHHLITBA
JBOX TpaBIiB 3apaiu mNepeMord. Ha modaTKy Tpd KOXKEH TpaBelb Mae
BJIACHMH maunail 3 Bu3Ha4YeHow KinbkicTio health points (HP). Koxen xin na
BUOIp OYJyTh MPOMOHYBATHCS BIiIChKa PI3HUX THIIIB 3 3arajibHOro Habopy.
[NoeaHaHHsT OJHAKOBUX BIMCHK JO3BOJSIOTH MEPEBOAMTH iX y HACTYITHY
epy. Hampukiaa, 3 TppOX OUKYHIB MOXKHa CTBOPUTH OJTHOTO MEYHHKA.
[licns BuOOpy Bilickka BigOyBaeThcst Oild. ['paBens, y manaiy SKOTO
3akinunmucst HP BuOyBae.

Jnst nOCATHEHHS TOCTaBJIEHOI METH HEOOXiJTHO BHKOHATH HACTYIIHI
3a/lavi: MPOBECTH aHali3 MpeAMETHOi 00nacTi, TOOTO aHaji3 TPOIECiB
multiplayer irpoBux nomaTtkiB, B ocoGnuBocTi Step-by-step strategy,
MPOBECTH aHali3 MiJTbOBOI AyAWTOpii, BU3HAYATH BHMOTH JIO irPOBOTO
JIONaTKy, a came (yHKIiOHANBHI Ta He(YHKI[IOHAIBHI, pPO3pOoOUTH
TEXHIYHE 3aBAAHHS, CIIPOEKTYBAaTH 1 PO3POOUTH 10JIaTOK Ta MPOBECTH HOTO
TECTYBaHHS.

PenizoBanmii B 1JaHOMY TIPOEKTI POJIYKT € MOBHICTIO TOTOBHHU irpoOBUii
nojatok. MicTuTh y co0l 3py4YHHE KOPHUCTYBAIBHHUIIBKHH iHTEp(eiic,
npoliec HaBYaHHS JUISI HOBUX T'PAaBIIiB, PEKUM TPH MPOTH IHIIOTO JKUBOTO
rpaBis Ta OaraToQyHKIIOHAIBHUH PEXHMM HANANITyBaHb, IO MICTUTH y
co01 HanamTyBaHHs KOJBLOPOBOTO BiJOOpa)KEHHsI, HANIAIITYBAHHS 3BYKY Ta
3MiHy MOBH. JKHTTE3/IaTHICTh MPOEKTY MPOSBISETHCA Y TOMY, IO KOXKEH
IrPOBHI CeaHC € YHIKaJIbHUH, [IKaBHH JUI HOBUX Ta JJOCBIUEHUX I'PaBIIiB.
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Mobianuuii irpoBmii nogarok «Heroes of Eternali»

Onnmenko C.B., cmyoenm; ®enoroa H.A., doyenm
Cymcekuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

3a ocTaHHI JIeKiTbKa pOKIB, BCe OUIbINE 1 OLIbIIE JIOACH MOYau
BUKOPUCTOBYBAaTH CBOi MOOLTBHI MPHCTPOi A TOro wiod TpaTtd B
Bigeoirpu. B 2019 poui B MOOiNIBHI irpy IO BCHOMY CBITY TparoTh OJIH3BKO
2,4 minpspna Jdronel - e Maibke TpeTHHa CBITOBOTO HaceneHHs. OnmHa 3
MPUYUH TAKOi KUTbKOCTI TPaBIIiB [I¢ HEIaBHIN MiAHOM HOBOTO MOMYJISPHOTO
*aHpy hyper-casual, Taxi irpu € ayxe IPOCTUMH Ta JTOCTYITHUMH, a TAKOK
pO3paxoBaHi Ha TPy KOPOTKHMH CEaHCaMH Ha TPOTs3i yChOro THS, Ta HE
BAMararoTh Oarato dacy. Uepes3 1me, ChOrogHi B MOOUTBHI IrpH TPaIOTh
Maiike Bci JemMorpadidai BEpPCTBH CYCITIITLCTBA.

«Heroes of Eternal» mpencraBisie coboro apkaaHy eKIeH Bieorpy B
xkanpi roguelike, 3 BumoM 3Bepxy. I'paBerb KOHTPOJIOE OJHOTO 3 TPHOX
repoiB, KOKEH 3 AKHX BiIPI3HAETHCS 32 CBOIMU XapaKTEPUCTHKAM, TaKi fK:
3mopoB’st (HP), mBuakicts, cuna Ta iH. IrpoBuii mukn Bkirodae B cebe
OuTBU 3 Boporamu, 30ip MOHET, Ta BHOIp MiJICHICHb XapaKTEePUCTUK I'epOS.
Mertoto rpaBus € npoiitu 30 piBHIB, SKi T€HEPYIOTHCS BUIMAIKOBUM YHHOM.
{06 mpoiiTn KokKeH piBeHb HEOOX1THO MEPEMOITH BCiX BOPOTiB HA HBOMY.
I'paBens nporpae komu KinbKicth HP #oro Tepost JOpiBHIOE HYIIIO, MiCHS
4Oro Nporpec piBHIB Ta MiJCHICHHb CTHPAEThCcA. B roJoBHOMY MeHIO, 3a
MOHETH SIKi TpaBelb 3apo0iisic Ha PiBHIX BIH MOXeE KYIUTH MEepMaHEHTHI
MiICUIICHHS XapaKTepUCTHK.

Line mpoexTy — po3podutu MobimpHMI monatok «Heroes of Eternal» ra
irpoBomy pymii Unity. Jlns AOCATHEHHS MOCTAaBJAEHOI MM MOTPiOHO
BUKOHATH BiAMOBiAHI 3amadi. [IpoBenenHs aHamizy mpeaMeTHOl o0JacTi
Ka3yaJdbHHX MOOUIBHMX irop Ta iX MiIbOBOI ayaurTopii. Po3polOka
TEXHIYHOTO 3aBJaHHs Ta BU3HAYCHHS BUMOT JI0 101aTKy. [IpoexTyBaHHs Ta
peaizanist MoOiIBHOTO nojatky Ha irpoBomy pymii Unity. IIpoBemenHs
TECTyBaHHS JI0JIATKy Ta MOJAJbIIe OalaHCYBaHHS yciX HOro MexaHik.

Pesynbrarom poOoTu Oyae irpoBHi JOJIATOK, SIKUH OpIEHTOBAHUM Ha
MacoBe BMKOPHCTAaHHS cepel KopucTyBauis Android mnpuctpois. oro
TOJIOBHI OCOOJIMBOCTI Ile BHIIJKOBa TeHepallisi PiBHIB, CHCTEMa Mporpecii
TpaBIlsl, a TAKOXK JIy’Ke MPOCTe 1 3po3ymisie yrnpasiiHHs Ta iHTepdetic. Sk i
Oynp ska Bimeorpa, «Heroes of Eternaly Bukonye wacammepen
pO3BaXKaNbHY (YHKIIIIO, aje MOXE TaKoX OyTH KOPHCHOK B PO3BHTKY
MOTOPHKH, YBaru, KOHIIEHTPAIlil CTPATEeriyHOro Ta KPEaTUBHOTO MHUCIICHHS
y TpaBIisl.
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MobiabHuii irpoBuii fogaTok «Space Invasiony»

[apxomenko C.B., cmydenm; ®enotoBa H. A., doyenm
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

3a nanumu Google y 2019 poui HalikpamiuMu MOOUTBHUMH irpamMu Oynn
caMe IIyTepH Ta Ka3yaubHi irpu y »kaHpi mytepiB [1]. AkryanbHicTh
po0OTH 3yMOBIIEHA BEIHKOIO MOMYJISIPHICTIO MOOITFHOTO TeWMIHTY, 00 Taki
NPOCKTH MAroTh BEJIMKHUN BIUIMB Ha iHAycTpito pos3sar [2]. Lle mocuts
nepcneKTrBHa cdepa, y sKii HaBiTh HE BENHKi cTynii abo po3poOHHKH-
OIMHAKA MOXXYTh JOCATTH 3HAYHHX pE3yNbTaTiB 3a IIKaBUA TPOEKT i
HOBITHIO imeto. B poOOTi AOCHIKYETbCS MOMKIIHMBICTH CTBOPEHHS
MOO1IBHOTO irpoBOTo AoAatka «Space Invasion» amns miargopmu Android.
[TpuHIUIT KOPHUCTYBAaHHS: KOPHCTYBad 3aBaHTaKy€e Ta IHCTAIIOE TOIATOK,
Ticis Horo 3aIycKy 3a HaBiTami€lo TOJIOBHHM MEHIO BiH Ma€ MOXKIIUBICTb
rpaTd y Tpy oOupaloyu irpoBHH piBeHb i3 3alMPONOHOBAHHX Ta IOCATAE
KpaIoro pe3ynpTrary. 3a cBoiM Oa)KaHHSM KOPHCTYBad MOXKE HaJallTyBaTh
piBEHBb TYYHOCTI 3BYKIB Ta MY3HKH y JTOJATKy. IrpoBe OTOYEHHS CTBOPEHO
3aco0amMy TPUBHMIPHOTO MOZEJIOBaHHSA y cTwii lowpoly — MBHIKICTH
MOJICJTIOBaHHsI 301IbIIy€EThCs. [30MeTpruHa KaMepa aBTOMaTHYHO CIiAYyE 3a
TIEPEeMIIIEHHSIM.

VY pesynbTari BUKOHAHHS
po0OTH OTPUMAHO IIIKaBH
MOOUTFHUI ITPOBHH JTOJATOK
JUISL BECEJIOr0 Ta KOPUCHOTO
MIPOBO/KEHHSI qacy 3
€JIEMEHTAaMH 3MaraHHsl.

Jana po3poOka ycIinrHo

[POTECTOBAaHA Ha marhpopmi Pucynoxk 1 — IrpoBwuii npouecy
Android. MOGIIBLHOTO irpOBOro JI0IaTKa

1. 2019 Google Play Award Winners; Pexum  goctymy:
https://play.google.com/store/apps/editorial_collection/promotion_topic
_googleplayawards2019

3. The World’s 2.7 Billion Gamers Will Spend $159.3 Billion on Games in
2020; Pexxum poctymy: https://newzoo.com/insights/articles/newzoo-
games-market-numbers-revenues-and-audience-2020-2023/
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Web-nonaTok 3aMoBJIeHHSI TOCJIYT
0e34eproBoro/6e3KOHTAKTHOIO IPYKY AoKyMeHTIB «SUMDU PrintMe»

Hoponsua H.C., cmyodenm; ®enorosa H. A., doyenm
Cymcrkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YKpaiHa

VY cydacHOMy CBiTi mpo HaBYANbHUI 3aKiaj Ta PiBeHb HOTO HAYKOBUX
pO3pOoOOK MOXHA CYAWTH 3 KIIBKOCTI 3alpOBaKEHHUX CEpBiCiB, SIKi
NPOMOHYIOTh Horo cTyaeHTH abo BumyckHukd. OHIAiH cepBicu
MOJIETIIYIOTh MOBCSKIEHHE JKUTTS Ta 3a0IIaKYIOTh Yac THCSYaM
KopucTyBadiB monaeHHo. Hanmpukman, na caiiti CymJlY, MoXXHA MIBHIKO
3HAWTH aKTyajdbHI HOBWHH, INA0JIOHW TOTPIOHMX JOKYMEHTIB, CEpBIC
«Ocobuctuii kabiHeT» J03BOJISIE IEPETIITHYTH.

MeToro 1aHOTO MPOEKTY € CTBOPEHHs CepBiCy Ul 3a0IIAKEHHS 4acy
Ta 3armoOiraHHs 3aiiBHX KOHTAKTiB IPH OYiKYBaHHI y 4ep3i 3 iHTYyITHBHO
3po3ymMinuM iHTepdeticom. Lsa indopMmaliiiina cucreMa Hajmae CTYACHTaM
CymJlY MOXJIMBICTh 3a0LIATUTH 4Yac i MO30yTHUCS CKyIMUEHHs Joaen
npuOpaBIIM 4Yepru Ha OpyK NOKyMeHTy. KopucryBaui MaTUMyTh 3MOry
3aBaHTa)XyBaTH (paiii cepBep BiANpaBUBILK HOTO uepe3 BeO-cait, a yepes
BU3HAYCHUH MPOMDKOK Yacy OTpUMATH PO3JAPYKOBAaHUH JTOKYMEHT IpH
HOMY He repeOyBarodn y uep3i.

CTBOpeHHSI NMPOAYKTY € aKTyaJbHHUM, OCKUIBKH NpsIMiI albTepPHATHBH
OHJIaliH JpyKy nokymeHTiB Ha ©0a3i Cym/lY Biacyrni. Came ToMy
MOCTaBIIeH] 3a7a4i MOXYTh OyTH BHKOHAHI, a MPOEKT BimiOpaHWid micis
eKCHEePTH3H AJIbTEPHATHUB.

PosrnsiHeMo KoHKypeHTHi aHanord i micus. CTaHIapTHI JApyK-IEHTPH
CyMm1Y: mepeBaru — MOXIIHMBICTh CYITyTHBO KYIHUTH MPEAMETH KaHIIEISPil;
Henomnikn — HeoOXiqHICTh 0OCOOMCTOI MMPUCYTHOCTI, 110 3a0Mpae 0coOUCTHI
yac depe3 nepeOyBaHHS y 4ep3i; BIJACYTHICTh JOCTaBKU. JIpyk-lieHTpU
MicTa: IepeBar Hemae; HeJONMIKH — HeOOXIIHICTh BUTpAaYaTH Yac Ha MUIIX
710 LICHTPY APYKY.

JOLUIBHICTh CTBOPEHHS! MPOIPAaMHOTO MPOAYKTY TaKOX IMOSICHIOETHCS
HEOOXIJIHICTIO MOJIEpHI3allil mporiecy oduiaiiH JpyKy JOKYMEHTIB JI0 YMOB
naHjeMiuHoi cuTyalii B YKpaiHi, [0 BHMarae BiJ KOXHOI JIIOJUHH
VHUKHEHHS 3aiiBUX KOHTAaKTiB Ta HpOCTO0 y ueprax. Po3poOieHuii
JOJIATOK ~ JIOTIOMOXE  CTyJeHTaM BECTH MAaKCHMaJbHO  Oe3leuHy
iH(pOpMAaIliHY TisUTBHICTh Y MEXKaX YHIBEPCHTETY.
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Po3podka M0oOiJILHOIO irpoBoOro 10a1aTKy
«Laser Beam»

Xgaiipa T.C.T., cmyoenm; ®enotoBa H.A., doyenm
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YKpaiHa

VY nmanuii MOMEHT 4Yacy MOOUIBHI MPHUCTPOi 3aiiMarOTh BU3HAYHY POJIb Y
KHTTI KO’KHOT MOJIOI01 JIFoAnHH. Tako 3HaYHy YaCTHHY CBOTO 4Yacy JIFOIU
KOXKEH JIeHb BUTPA4aloTh Ha MOOUTBHI irpH.

Po3poGnroBanuii MOOUTBHUE JOJATOK JIONIOMOXKE IIKABO, a TOJIOBHE
KOPHCHO CKOPOTHUTH 4Yac OYIKyBaHHS 3aBISKH OOpaHUM irpOBUM
Mexanikam. KopucTe momsraTiMe y MiABHINEHHIO PIiBHA JIOTIYHOTO Ta
KPUTUYHOTO MUCIICHHS.

OcHoBHUH (pyHKITIOHATT MOOIUTFHOTO JOAATKY TMOJSATAE ¥ MPOXOHKEHHI
ITPOBUX pIBHIB, a caMe€ rpaBelb MYCHUTh INEPEHAIUIUTH MPOMIHb Jla3epa
TaKUM YHHOM, 11100 TOW BIIYYHB Y LLJIb.

Y rpi Oyne peanizoBaHa (yHKIisi BHOOPY PIBHIB TPH, Ta MOXKIUBICTh
MIPOWTH 3aHOBO piBHI sIKi OynmM BIOKpHUTI TpaBieMm padimie. Takox Oyze
pealtizoBaHa MOXKJIMBICTh 3MiHH 30BHIITHBOTO BUTIISAY Jla3epa.

[ligBuiieHHs piBHA JIOTIYHOIO MHUCJICHHA Oyjle peaii3oBaHe 3a
JOTIOMOTOI0  IrpOBOi MEXaHIKM THITy TOJIOBOJIOMKA, sKa TMOJATaE Y
BUPIIICHHI 33/1a4 /TS OAAJIBIIOTO IPOCYBAHHS I10 TPi.

Hanpuxman amns mpoxoJDKEHHsS TepIIoro piBHS TpaBIEBI HEOOXiIHO
Oyne BHKOHATH [IBi Jii, y TOH 4ac SK JUIi OCTaHHBOrO ABAAUATH. JlaHa
MEeXaHiKa y CYKYMHOCTI i3 OOMEXKEHHSAMH Y KUTBKOCTI JOCTYITHUX ISt
rpaBls i TMOBHHHO MIJBUIIMTH JIOTIYHE Ta KPUTUYHE MHUCICHHS
KOpHUCTYBaua.

Jus peamizamii maHoOro TMPOEKTy OyJe BUKOPHCTAHO ITPOBHU pPyIIiit
Unity i3 BUKOpUCTaHHSM Y HhOMY MOBH nporpamyBaHHs C# Ha mmatdopmi
Net 3 Bukopuctanusm URP (Universal Render Pipeline).

VY sxocti cepenu po3poOku Oyme obpano Visual Studio Code, BoHa
JIeTKa y BUKOPHUCTaHHI Ta HaWKpalle MiAXOOUTh Ul NMPOTrpaMyBaHHS Ha
MoBi C#. Takok s IMIJIEMEHTAllli peKiaMu Yy JIOJaTOK Oyne
BukopucTanuii iaria AdMob Binx kommanii Google.

OCHOBOIO LILTHOBOIO ayJTUTOPI€I0 MOOUTBHOTO AOAATKY OYAYyTh HiTH Ta
JIOPOCITi TIEPEBAKHO YOJIOBIYOT CTaTi, SIKI IIKABIATHCA irpaMH, TOMY IO
came YOJIOBIKH CKJIaJIal0Th OUIBITY YaCTUHY irpOBOi CIIUTBHOTH Y CBITI.
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Interactive System for Diagnosing the Creative Abilities
of Middle and High School Children «iCreative»

T.A. Yasinska, Student; N.A. Fedotova, Associate Professor
Sumy State University, Sumy, Ukraine

This paper deals with interactive system implementation for diagnosing
the creative abilities of middle and high school children «iCreativey.

The issue of diagnosing children's creative abilities is still relevant
today. However, currently, there is no universal methodology that would
allow testing according to certain criteria and without a
teacher / psychologist. This makes the topicality of my paper. Therefore,
the purpose of the research is to develop the interactive system for
diagnosing the creative abilities of middle and high school children
«iCreativey.

The object of the research is using information technologies for
diagnosing the creative abilities of children of middle and high school age.
The subject of the research is an investigation of the process of diagnosing
the creative abilities of middle and high school students using an interactive
system. And methods of the research are a theoretical method, empirical
method, system-functional method and modeling method.

To achieve the purpose, the following tasks have to be solved:

—to analyze the issue of diagnosing children's creative abilities;

—to choose the technology to implement the system;

— to adapt the methods of Torrens and Williams;

—to develop the concept of system components and graphic elements;

—to implement the logic of the system;

—to implement the functionality of preserving the total indicator of
creativity.

The developed software product "iCreative™ will be of practical value,
as it will allow to easily and without the presence of a supervisor to
diagnose the creative abilities of students aged 10 to 16 in the form of
games. The project "iCreative” can be used during training in public
schools and private schools in the evening-weekend, where there is a need
for the correct distribution of children depending on the level of creativity
in the areas of study: programming or design.

During the development process, the methods of Torrens and Williams
adapted, namely the main indicators of testing identified and mathematical
formulas formed to adapt the indicators to the numerical format and
calculate the intermediate result of each game of the system.
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Moaei0BaHHA MapaMeTPiB CHCTEMH Iepeaadi TaHux
3a HAsIBHOCTI BUNIAIKOBUX 300iB

Uubipsik A.1., ooyenm; Hecrepenko M.B., cmyoenm
Cymchkuii nepxaBHUH yHiBepcuteT, M Cymu, YKpaiHa

Ha cworopni, 10 Mepex mepeaadi JaHuX, M0 00’ €MHYIOTh KOMYHIKaIlii
KOMIIaHil Ta BIUIMBAIOTh HAa THYYKICTh, NWHAMIKY NPUHAHSATTS PillleHb
Mpe’ IBJISIIOTHCSI BCE OLIBIN YKOPCTKI BUMOTH 10 HAJiHHOCTI, HIBUAKOCTI,
e(eKTHBHOCTI. MepeKy po3TIgaroTh, SIK BaKIUBUH pecypc, U0 TOBUHEH
BHKOPDHCTOBYBATHCh  MAaKCHMalbHO €(QEeKTHBHO TMPH  MiHIMaIbHHUX
BuTparax. /[0 BaXIMBHUX MOKa3HHKIB, IO XapaKTEPU3YIOTh €(EKTUBHICTh
pOOOTH Mepexi BiIHOCATH: MPOIYCKHY 3AaTHICTH, IIBUAKICTH Mepeaadi
JaHUX, 3aBaHTAXKEHICTh PECypCiB CHCTeMH. SIKIIO cHcTeMa Mpalfoe 3a
HasIBHOCTI BHMIAJIKOBHX 300iB, €IMHHUM CIIOCOOOM JOCIIKEHHS TaKUX
CHCTEeM € iMiTalliifHe MOAETIOBaHHA. Y MAaHidi poOOTi y MporpaMHOMY
cepenoBumt FlexSim 6ysmo mobyaoBaHo Ta JAOCHIIKEHO POOOTY CHCTEMH,
0 CKJIAJIA€ThCSI 3 OCHOBHOTO 1 PE3epBHOTO KaHANIB Teperadi JaHuX
(puc. 1). IHTepBan MK HaIXOMKCHHSAMH MOBIJOMJICHb Ta TPUBAIICTH X
00pOOKH MOJETIOETHCS HOPMAaJIbHMM 3aKOHOM po3moAidy. Yacosi
iHTepBaIM MiXK BUHUKHEHHSIM 300iB y poOOTI OCHOBHOTO KaHally Ta 4ac
BiJIHOBJIEHHS HOT0 0 poOOYOro CTaHy pO3MO/IiIeHI eKCITOHeHTiaIbHO. [Ipn
BUHUKHEHHI 3000 Y MOMEHT Tiepejiayi MMOBIJOMIICHHS, BiIOYBaEThCS HOTO
nepeprBaHHs Ta 3a 4yac { 3aIyCKaeThCsl pe3epBHUN KaHAJ, SIKMH BHKOHYE
nepeady MepepBaHOro MOBiJOMIICHHS 3 ITOYATKY.

—_— - Main data link Backup data link
Sink1

State
M Processing [l Setup Idle Blocked

Source

Backup data link 51.40% 33.70%

Income: 13775

YacToTa nepepuBaHHA NoBigoMneHb:0.0181268882175227

Pucynok 1 — Imirtariifina MOIeJIb CHCTEMU MepeIayl JaHUX

[IpoBeneHi ekcriepuMeHTH 13 cucTeMoro (puc. 1) 103BOIMIIM BU3HAYUTH
3HAYEHHs MapaMeTpiB 3a SIKUX 3aBAHTAKEHHS PE3EPBHOTO Ta OCHOBHOI'O
kaHany He mnepesuinye 60 %, dacTtora mnepepuBaHHS TOBiIOMIICHb HE
Oinbina 3a 0.02.

147



CEKUIA 2: Inghopmayiiini mexnonozii npoexmysanHsi IMA :: 2021

JociaskeHHs BIVIUBY MOCJIiA0BHOCTI 00p0o0KY 3aB1aHb
HA 3aBaHTa:KeHIiCTh pecypciB iHopmaniiiHoi cucTemu

Uubipsik S.1., ooyenm;
Hikonaenko K.O., cmyoenm; Ouapenko K.B., cmydenm
CyMchkuii nep:kaBHui yHiBepcuteT, M. Cymu, Ykpaina

Ilix wac ekcruryaramii BeTMKHX iHQOPMAIIfHUX CHUCTEM OCHOBHOIO
3ajauero € MiHiMi3alis IMOBIpHOCTI BUHMKHEHHS MPOOJEM, OB’ I3aHUX 3
SIKICTIO po00TH. OHUM i3 BOKJIMBHUX MOKA3HUKIB TEXHOJOTIYHOI SKOCTI €
3aBaHTaXCHICTh pecypciB cuctemu. Ilig yac poOOTH BUHUKAIOTH CUTYAIlil,
KOJIM pEecypciB, HEOOXITHHUX IJIsi BUKOHAHHS ITOCTABIICHUX 3aB/IaHb, CTA€
HenocTaTHho. Lle  mpu3BogWTH 0  MiABHINEHOI 4YacToTH  300iB,
YHOBUTEHEHHS POOOYMX TIPOIECiB, IIJBHINEHOI 3aBAaHTAXKEHOCTI yciel
mepexi. [IpuunHOI0O MOXYTH OyTH: Moamdikamii cucTemu, 30UTBIICHHS
o0CATiB BHKOHYBaHHWX 3aBIaHb (3BEPHEHb KOPUCTYBadiB), 301TBIICHHS
o0csTiB in)opMaui'l' mo 30epiraeTscs cucremoro. Ha HpaKTI/II_Ii JIaHy
mpo0iieMy BUPINIYIOTh 32 PaxyHOK JOJATKOBHX PECYpCiB (HpH,Z[6aHH$I
HOBOTO OO0JIaJIHAHHSI KOMIUIEKTYIOUHX), 10 MPU3BOAUTH 10 MaTeplaJIBHI/IX
BuTpaT. ToMy BaXKJIMBOIO 3a/la4€l0 € BHSBJICHHS BHYTPIIIHIX pe3epBiB
MPOAYKTHBHOCTI CHCTEMH 3a paxyHOK ONTHMi3alii i mapaMeTpiB Ta
HAJIANITYBaHHS  BIJMOBIAHMX  peXuMiB  pobotu. Jlama  3amaua
YCKJIQJAHAETbCA ~ CTOXaCTHYHMM  XapaKTepoM  poOOYHMX  TPOIECIB
iHpopMaliitHoi cucteMu. Lle yHEMOXKIIMBITIOE 3aCTOCYBaHHS aHAII THYHOTO
PO3paxyHKy JI0 BUPILIICHHs IOCTABJICHOT 3aaui.

VY naniit po6OTi Oy7I0 BUKOPUCTAHO METOJ IMITAI[ITHOTO MOJICITFOBaHHS.
Janmii  migXix M03BOIMB  peaiisyBaTH KOMII'IOTEPHY MOJEINb, IO
BIATBOPIOE AITOPUTM (DYHKLIOHYBAHHS CHCTEMH Y Yaci, 3i 30epe:KeHHAM ii
JOTYHOI CTPYKTYPH 1 MOCHIZOBHOCTI NPOTIKAHHS Mpouecis. Moaemorouu
3HAUCHHS IMApaMeTpPiB CUCTEMHM Ta BHXIJHHX JaHHX MOXKHAa OTpPHMAaTh
BiJIOMOCTI PO CTaHU pOOOUYMX MPOIIECIB y ITIEBHI MOMEHTH Yacy Ta OIIHUTH
iX OCHOBHI XapaKTEpUCTUKH. IMiTamiiiHa MOJENTbh CHUCTEMHM BHUKOHAHA Y
mporpamuomy cepemopuii  FlexSim (puc. 1). Indopmamiiina cucrema
BUKOHYE 00pOOKY TpbOX KiaciB 3aBnanb A, B i C. 3aBganns A i B MoxyThb
0OpOOJISITHCS CUCTEMOIO OJHOYACHO, 3aplaHHA kiacy C BHMarawoTh
3BUIBHEHHS PECypCiB CHCTEMH BiJ IHIIMX 3aBlIaHb. [HTepBANIM MiX
HA/IXOJPKEHHSAMH 3aBJaHb PO3MOJUICHI 32 eKCIIOHEHIIATEHUM 3aKOHOM, 1X
00poOKa BIAMOBIJa€E HOPMAJIILHOMY 3aKOHY 3 BIJOBIIHUMH YHCIOBHMHU
napamMeTpamH.
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Qutput Sink Output Queue Content Queue
Object  Throughput Object  Throughput Object WIP
Sink1 ) Queuel 123 Quevel 69
#5 Staytime 3aBaHTaXEHHICTb CHCTEMM
Object AvgStaytime MinStaytime MaxStaytime M idle W Processing
Processor! Queuet 411.70 0 3366.58 Processort E
Source C 0% 50% 100%

Pucynoxk 1 — Imitarniiina Moaens iHQOpMaIiifHOT CHCTEMH

[lin wyac moOymoBM MOHENI KOXKHOMY i3 KJIaciB 3aBAaHb MPUCBOEHO
YHCIOBE 3HAUCHHA THUIY LUIAIXOM BBeleHHA MITKH TYype. Lle mo3Bomse
i)leHTH(piKyBaTI/I 3aBJaHHs y CHCTEMi Ta BipHO HajalITyBaTH MpoLec iX
MapmpyTusaii i 06pobku. [l KOKHOrO THITy 3aBIaHb IPHCBOEHO CBIii
KOJIp, IO JOmoMarae Bi3yali3yBaTH NPOLECH Ta BHKOHATH IEPEBIPKY
NpaBHIBHOCTI poOoTH Mozeni. 3a 310paHMMH TOKa3HWKAaMH CTAaTHCTHKU
MaeMO 3aBaHTaXKEHICTh pecypciB 0a3zoBoi cuctemu Omu3bko mo 100 %
(puc. 1). YV 3B’sa3ky 3 muM Oylio BUPIMIEHO IOCHITUTH BIUIUB pPi3HOT
MOCIIIOBHOCTI OOCTYrOBYBaHHS 3aBJaHb Ha IOKAa3HWK 3aBAaHTAXKEHOCTI
cuctemu. J{ns mocmipkeHHsT 00paHo Taki MpaBwiia TOCHTiTIOBHOCTI 00OpOOKH:

— MePUIUM MPUAIIOB — mepirtuM obciyrosyerses (FIFO);

— OCTaHHIM MpUioB — nepimm odciyropyerbes (LIFO);

— 00cyroByBaHHs 3aBJaHb BiZIOyBaeTbcd y TIOPSOKY 3POCTaHHS

TPHUBAJIOCTI Yacy ix oOpoOKH;

— 00CIIyroByBaHHS 3aBllaHb BIJIOYBAE€ThCS Yy TOPSIOKY CHaJaHHs

TPUBAJIOCTI Yacy X 0OpoOKH.

Ha puc.2 HaBeneHo rpadiku, 110 BiJOOpaXkarOTh 3aBAaHTAKEHICTh
pobounx pecypciB CHUCTEMH Y 3aJ€KHOCTI BiJi BH3HAYEHHUX YOTHPHOX
crpareriit 00CIyroByBaHHS 3aBJaHb.

3aBaHTaXeHHICTb CHCTEMH  3aBaHTaMEHHICTb CHCTEMH | 3aBaHTameHHICTL cHCTeMM 3aBaHTaXeHHICTb CHCTEMH
M idle W Processing M igie W Processing M ide [ Processing W Idle [ Processing
Processort E Processort E Processort E Processort
50% 100% 50% 100% 100% 0% 50% 100%
a 0 B r

Pucynoxk 2 — JlociipkeHHs BIUIMBY JTUCIUIUIIHKA OOCIIyTOBYBaHHS 3aBllaHb
Ha 3aBaHTAXKEHICTh CHCTEMHU

Takum 94uHOM Yy POOOTI JOCTIKEHO PiI3HOMAaHITHI 3aCO0W yIpaBIiHHS
YyepraMu BIUIMBAIOTh HAa MOKAa3HUKUA pOOOTH cUcTeMH. BuzHaueHo, 1o npu
00CIIyrOByBaHHI 3aBJaHb, 10 BHUKOHYIOTHCS Y TMOCITIIOBHOCTI 3pOCTaHHS
TPUBAJOCTI 4Yacy iX OOpOOKHM, 3aBaHTaXCHICTb PECYpPCiB CUCTEMH €
MiHiIManbHOIO (puc. 2 (B)).
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ImiTaniiina mogenab QyHKIioOHYBaHHS MepesxKi 3B'3Ky

Uubipsxk A.1., doyenm;
Oguapenko K.B. cmyodenm; Hixomnaenko K.O., cmyoenm
Cymchkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YkpaiHa

VY 3B’A3Ky 3 BHKOPHCTaHHSM OOYHMCIIOBAIBHHX MEPEK 1 MeEpex
mepenavi JaHWX, TOCTPO MOCTAa€ MUTAHHA MOHITOPHHTY CTaHy MOAIOHWUX
CHCTEM Ta BUPILICHHS TAaKUX 3aJad: AOCIHiIKEHHS MPOMYCKHOI 3JaTHOCTI
KaHaNliB 3B'A3Ky; BHOOpY MapuIpyTiB Mepeaadi JaHWX; aHalli3 o0cCsTiB
OydepHoi mam'sTi By3miB KomyTarlii; BuOip crpaterii Oydepuzamii mpu
MepPeHaBaHTAKECHHAX 1 T. 1.

Jana  poOota  mpucBsueHa ~ po3poOili  iMmiTamidHOI — Momeni
(YHKITIOHYBaHHS Mepexi 3B'SI3Ky. MeToro poOOTH € JTOCHIIKSHHS BILTUBY
€eMHOCTeW OydepiB, iHTEpBANIB Yacy HAAXOIKEHHS IIOBIIOMIEHB, IX
OOYHCITIOBATIBHOT CKIIATHOCTI HA TMOKA3HUKU (DYHKIIOHYBaHHS MEpexi 3
METOI0 IX OI[IHKM Ta NPUUHSATTSA pilleHb HIOAO0 MOKpPAlIeHHS SKOCTi
00CITyroByBaHHS KOPUCTYBAYiB MEPEXKI.

Mepexa (yHKIIOHYE 32 TaKUM aaropuT™MoM. [1oBiqoMiIeHHSI HAXOISATh
Bi 6 aOoHeHTIB. [HTepBaiM HAIXOHKEHHS IOBIIOMJICHb, IHTEPBAIA MIX
BIIMOBaMHM 1 4Yac BIJHOBJIEHHS NpAale3JaTHOCTI pO3MOAUIAIOThCA 32
eKCIIOHEHIIIJIbHUM 3aKOHOM, a 00YMCITIOBaJIbHI CKIIQTHOCTI TIOBIIOMJIEHb y
3aJIeKHOCTI BiJl KaTeropiii — 1O HopMalbHOMY 3akoHy. Jlms nmeskux
OJTHAaKOBHX IapaMeTPiB 3 METOI0 CHPOLICHHS MPUHHATO, MO0 BOHU MAaIOTh
piBHI 3HaYeHHS, HATIPUKJIA]I, CEPE/IHI 3HAYSHHSI IHTEPBAJIiB HA/IXO/KCHHSI.

ImiTamiiina MoJieNib Mepexi nepenadi JaHUX BUKOHAHA Y TPOTPaMHOMY
cepenoBuii FlexSim 300paxena Ha puc. 1.

Mapmpyrtuzarop 1 HamamroByeTbCS NMPOTPAMHUM IUIIXOM Tak, IO
MOBIJIOMJICHHSI BiJi TEPIIOro 1 JPYroro BiANPaBHUKIB TEPearoThCs MO
MEPUIOMY HaNpsIMKY, TPETHOTO 1 YETBEPTOTO BiANPABHUKIB — MO APYrOMY
HanpsIMOM, BiJ M'ATOrO BiANpPaBHUKA — MO TPETHOMY 1 BiJ IIOCTOrO — MO
4eTBEpTOMY HampsaMKy. lloBimomineHHs, azapecoBaHi aboHeHTam 1 1 2
MOTPAIUISIOTH Ha BXij 1 MapmpyTu3aropa 2, a aboneHTam 3 i 4 — Ha BXiJ 2
Mapuipytuzatopa 2. Buxomu 1..4 wmapmpyrnszatopa 2 TiIKIIOYEHI [0
KaHaliB 3B'I3Ky, IO SKUX I[EPeAaloThCsl IMOBIAOMIICHHS, aJpEecOoBaHi
abonenTam 1...4 BIIMOBITHO.
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ROUTER 1 > ROUTER 2
SourceAbohent g

uferVx1

SinkAb4

PoteriaOtkazBK | PerepolnBuferi_2

Otpr_Pol PoteriaOtkazKan2

PoteriaOtkazBK_2

PoteriaOtkazKan PerepolnBuferVx_2
PerepolnBufer1 PerepolnBuferVx

Pucynok 1 — Imirtarifina Mo MEPEXI Mepeaadi JaHuX

Cucrema 3B's3Ky € Oararoda3zHor 0araTOKaHAIBHOIO CHCTEMOIO
MacoBOT0 0OCITYTOBYBaHHS 3aMKHYTOTO THITY 3 0OMEXEHIUMHU MiCTKOCTSIMH
OydepiB (HaKoUYIyBayiB).

Bcsoro signpasneHo nosigoMneHs BTpauesi noBigoMNeHKR Bif BIAMOB 3aBaHTaMeHIcTb pecypcis
Throughpu Idle WProcessng  Breakdown
Throughput
13.47
720667.00 18371.00 BK 347%
! . - r BK_2 9.88%
0 5000 10000 15000 Vit 49.58%
Bcboro oTpHMaHo nosigomMnert )
Throughput | ve 29.85%
621959.00 a nos sin i 6ychepia Va3 13.34%
mThroughput L Vid 13.34%
Bianpasnexo no kateropism VaR1 0.86%

42,00 |
Type Throughput | VaR2 0.43%

100  192486.00 0 10 20 30 4’ ViR3  0.18%
200 127916.00 WRE 044%
300 128336.00

4.00 191637.00 [o! i . VK21 32.46%
3 B -epenHI Yac nepegadi no KareropiaM
gt Y pes P Viz2  16.32%

100 1473 —— N
OTpHUMaHO NO KaTeropism

Vx2_4  13.04%
Type Throughput 2.00 17-23_ .

ViR2_1  045%
ViR2_2  0.17%

1.00  141978.00 3.00 13.23

200 94250.00 400 1502
300 94773.00 : - d } VxRZ_3  0.18%
400  141089.00 0 [ 0 P WRE 4 015%

% 20% 40% 60% 80% 100%

Pucynok 2 — Iloka3Huky QyHKIIIOHYBaHHS Mepexi

Cepen po3paxoBaHMX TIOKa3HHKIB SKOCTI OOCIYrOBYBaHHS MeEpeKi
3B's13ky (puc. 2): xoeodimieHT npomnyckHoi 3aatHocti 0,86, cepenmniii yac
nepenadyi OJHOTO TOBIIOMJICHHS He IiepeBullye 15 cek., HaiOiiba
KUTBKICTh BTPAuSHHX IOBIIOMIICHh BHHUKAE 110 TIPUYMHI BIJIMOB Y KaHalax

00poOku Ta mepenaui. [IpoBeneHi MOCTiHKEHHS MOKa3aiu HEOOXiTHICTH
TiIBUIIICHHS HAIIHHOCTI KaHATIB Iepeadi JaHuX.
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ImiTaniiine Moae/JIOBaHHSA TAa AOCTIIKEHHS
JAISUIBHOCTI BigijieHHs 0aHKY

Yubipsk 5.1, ooyenm;
3a6onoruuii J1.B.%, cmyoenm; Hikonacuko K.O.1, cmyoenm
'Cymchkuit nepxasuuii yuisepeuret, M. Cymu, Ykpaina
2TepuropianbHe BijiienHs Manoi akanemii Hayk Ykpainu, M. Cymu, Ykpaina

Jany po0OTy TpPUCBSIYCHO MOOYAOBI 1 JIOCIHIIPKCHHIO KOMIT FOTEPHOL
MOJIeJIi, IO BiATBOPIOE MpPOIECH OOCIYTrOBYBaHHS IOTOKY KITI€HTIB Y
BiieHHi 0aHKy. B ymMoBax kapaHTHHY OOCIYTOBYIOYi CHCTEMH MAalOTh
MeBHI 0OMeXeHHS B poOOTi, sIKi MPU3BOMATH 10 3HMKEHHS €(PEeKTHBHOCTI
pobouux mpoiieciB. ToMy akTyalbHUM € CTBOPSHHSI KOMIT IOTEPHOT MOJICIII,
mo Oyae THYYKOI [0 BXiHWX JAaHUX Ta BiIITBOPIOBATUME IPOLECH
peanbHOi cucteMu. Lle 103BOIHUTH MPOBOJUTH EKCIIEPUMEHTH 3 MOJICIUTIO Y
MPOTPaMHOMY CEpeloBUII. Y poOOTI TNpoaHaITi30BaHO (YHKI[IOHAI
ICHYIOUMX TIporpaM, NPU3HAYCHHUX JUIS IMITAIlIHHOTO MOJICIIOBAHHS.
IHcTpymMenToM peaizamii Moaeni oOpano cuctemy FlexSim, mo € HOBiTHIM
MPOTpaMHUM 3ac000M. 3 BHUKOpUCTaHHSAM Oi0mioTeuHnx QyHKHiH Oymno
BUBE/JICHO OCHOBHI TIOKa3HWKH CTaTUCTHKH, 3a SKUMH OI[IHIOEThCS
e(eKTUBHICTh pOOOTH CUCTEMH:

— CepeAHii 4yac OYiKyBaHHS KIII€HTIB y Yeprax;

— 3aBaHTaKEHICTh POOOYMX PECYPCIB;

—  TPOIYKTHBHICTH CHCTEMH;

— KUIBKICTh KITI€HTIB, 1[0 OTPUMAIIH Bi]MOBY B OOCITyTOBYBaHHI.

Pesynbratu mocnipkens mokaszanu (puc. 1):

— Hai0inplie Yacy KIIE€HTH TNPOBOAATH Yy uep3l Ha O(hOpMIICHHS
Kpenuty (rpagik Staytime);

— poboui pecypcH CUCTEMH MAalOTh BUCOKY 3aBaHTaxeHIicTh (90 % i
Bumie (rpadik State Bar), Tomi sk 3a HOpMaTHBaMH JIIOJCHKI pecypcH
MOBUHHI MaTH 3aBaHTa)KeHICTh, 110 He nepeBuiye 70-75 %);

— 258 KIi€HTIB, OTPUMYIOTH BiAMOBY B 00cimyroByBaHHi (rpadik
Dissatisfied Customers), 110 ckiagae 5% Bijg 3arajabHOT KiJIbKOCTI KITIEHTIB,
SIK1 HaJIAIIUTA 10 PUMIIIEHHS OaHKY.

Ha ocHOBI pmocnmijkeHHS MOKAa3HHMKIB CTaTUCTUKM Ta IPOBEICHUX
IMITallilHAX EKCIIEPUMEHTIB, OyJ0 BHSBICHO BY3bKi Micls y poOOTi
BiJyIiyieHHs1 OaHKY Ta c()OPMOBAHO MPAKTUYHI PEKOMEH ALl 110 BHECEHHIO
3MiH /10 6a30BO1 CUCTEMHU.
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Staytime State Bar Throughput Number of arrivals System
mAgsiame g wProcessing Object  Treoughpue = Thecughpis
QueueCredit  12.06 |[NENSSSSG—_——~ = Credit 90.52% e 7935.00 E‘
QueusCashis! 186l Cashie_1 94.50% 1040 0 00 4000 G0 so0
QueueCashie2  1.84 jmm Cashie_2 94.50% 1o
WakingRoom 512 [mmm— WaltingRoom  65.83% =
QueueCars o.10 CashieCars_1 48.85% S Dissatisfied Customers Gomposite Throughput System
I T 5 B W R cashiscars 2 38.53% m‘ o 7e5200)
i 20% A% o B 100 ! s o ts0 20 20 O 2000 s00 6000

Pucynoxk 1 — JlocmimkeHHsI TOKa3HUKIB €(eKTUBHOCTI 6a30BO1 CHCTEMHU

[IponioHoBani 3MiHM Oyjo BigoOpaxkeHOo Yy Mojem i

OTpUMAHO
AJIBTCPHATUBHY MOJECJIb CUCTEMU.

[IpoBeneHO oOMTHMI3AIlI0 CHCTEMH 32 ITOKa3HWKaMU €(EKTHBHOCTI.
OnTuMmizallis Jaja MOXJIMBICTH BU3HAYMTH, NpPH SKIH €MHOCTI dYepr
cHCTeMa MaTHME MaKCUMaJlbHY IPOJIYKTHBHICTh poOOTH (pHC. 2).

foamnc: essares Exgm TR Run e e Chbris R Pl e seanced

Optimizer Results

Seltion 1D

Scenarios  performance Measures Experiment Run  Optimizer Design Optimizer Run  Optimizer Resufts Advanced

Variables X[t 8 Scenarios g (X | @ =

Choose default reset scenario:

Variable [3 J5 ]7 o [i5 [soutons
MaxContentQueueCashiel |MODEL:/QueueCashiel >variables/maxcontent 3 5 7 10 15 8.00
MaxContentQueueCashie2 |MODEL:/QueueCashie2>variables/maxcontent 3 5 7 10 15 3.00
MaxContentQueueCreditl |MODEL:/QueueCreditl>variables/maxcontent 3 5 7 10 15 11.00
MaxContentQueueCredit2 |MODEL:/QueueCredit2>variables/maxcontent 3 5 7 10 15 4.00
MaxContentQueueCashie3 |MODEL:/QueueCashie3>variablesfmaxcontent 3 5 7 10 15 15.00

PucyHnok 2 — Pesynbratu onTuMi3allii CHCTEMH 3a MPOAYKTHBHICTIO

[opiBHSHHS ~ OCHOBHMX  IIOKa3HWKIB  CTaTHCTHKH  0a30Boi  Ta
IBTEPHATHBHOI CHCTEM IOKa3ally, 0 Y pe3yIbTaTi BHECEHHX 3MiH:
— MPOAYKTHBHICTH CHCTEMH 301ibImIacs Ha 499 oguHuIpb;

Yac O4yiKyBaHHS y yep3i 3MeHIuBcs Ha 10 xB;
3HUKJIM Bi]MOBH B 0OCITYyTOBYBaHHI KIIIEHTIB;
Ha 35 % 3HU3WIIACS 3aBaHTAXEHICTh pOOOYUX PECYPCIB.
Jana imiTamiitHa Mojens Moke OyTH BHUKOpPWCTaHA JJIsl IOJISTTIECHHS
MPUAHATTS YNPaBIIHCBKUX pillleHb. Y CBOIO 4epry, ONTHMi3alliiHui
CKCIIEPUMEHT, peali30BaHuil Yy MOJENi, JO03BOJIUTH JOCIIPKYyBaTH
BUKJIIOUHI CHTyalil B yMOBaX 0OMeKeHb AJisi BUOOPY Kpawloi cTparerii.
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Approaches to designing a data warehouse for an electronic library

M.O. Korolkov*, Student; I.A. Pankratov'?, Associate Professor
Saratov State University, Saratov, Russia
2Institute of Precision Mechanics and Control,
Russian Academy of Sciences, Saratov, Russia

The development of the electronic library for the university department
is relevant due to the fact that currently in the scientific and educational
activities of the university it is necessary to store and constantly update a
large amount of information. The purpose of the paper is to create a data
warehouse for the electronic library of the Department of Mathematical and
Computer Modeling of the National Research Saratov State University. The
program was written in Java (the advantages of Java are support for object-
oriented programming; simple syntax; support for many libraries, low cost
in maintenance, security, platform independence, stability, and large
community.

There are relational and non-relational databases (SQL and NoSQL).
The relational database is a set of tables (entities). It guarantees high
transaction reliability by fully supporting the four properties of ACID:
atomicity, consistency, isolation, and durability. NoSQL systems do not
satisfy the properties of ACID transactions. Transaction consistency is
necessarily present only at the end of the process. Instead, the BASE model
is used. At the same time, by eliminating the limitations of ACID, one can
achieve much better performance and scalability. We used PostgreSQL as
an object-relational database management system to work with relational
databases. It fully supports ACID and can be a good alternative to NoSQL
systems in terms of scalability. MongoDB, the most popular NoSQL
database, was used to work with non-relational databases. We also used the
Hibernate Framework, which provides its own query language (HQL),
which looks similar to SQL, and its Hibernate objects: SessionFactory,
Session, Transaction. Processing of content in the SQL implementation is
performed by accessing the database from the DataHelper file using the
Criteria API and the HQL language.

Two graphical user interface applications were developed using
relational and non-relational databases. We should note that the NoSQL
"query modeling" approach enables developers more easily handle large
amounts of data with high throughput.
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Information system for analysis of experimental data using NoSQL

D.A. Ivanov?, Student; I.A. Pankratov*?, Associate Professor
Saratov State University, Saratov, Russia
2Institute of Precision Mechanics and Control,
Russian Academy of Sciences, Saratov, Russia

During processing experimental data obtained as a result of
mathematical modeling of physical processes in CAD/CAE systems,
especially when a number of experiments is conducted where the input data
changes slightly, a large volume of results is often generated to be analyzed
(post-processed). At the same time, for the analysis of the obtained data, it
is necessary to perform the similar type of manipulations. So, it becomes
clear that this post-processing needs to be automated.

Existing solutions in this area were reviewed: HELYX-0OS, ANSA,
CastNet. These applications have various and flexible capabilities for
working with OpenFOAM training examples, but none of them provides
functionality to work with a group of examples at once, which causes
difficulties in analyzing experimental data that consists of a set of
examples.

We created the application with graphical user interface which performs
a post-processing: it builds graphs using experimental data obtained from
the OpenFOAM software package, focusing on automating functions for
working with a number of slightly different data. The program stores
experimental data and the history of operations of a particular calculation; it
is possible to export graphs to files.

ParaView was chosen as a graphical data visualization package due to
its popularity and integration with OpenFOAM.

We built UML diagrams for our information system: a use case
diagram; several class diagrams and sequence diagrams.

The "singleton" design pattern was chosen to represent the database in
the program. In the framework of performing operations on graphs, the
"command" pattern was used. It allows achieving easy scalability when
entering additional operations on the received data.

The NoSQL approach was chosen for data storage. This choice is due to
the advantages that this type of DBMS provides: the absence of a strict data
schema, linear scalability.
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Information system for creating reports for the department

E.V. KurdakoVv?, Student; I.A. Pankratov*?, Associate Professor
Saratov State University, Saratov, Russia
2Institute of Precision Mechanics and Control,
Russian Academy of Sciences, Saratov, Russia

Despite the fact that we live in the era of labor automation, many tasks
still remain unsolved. For example, creating reports on the department in
educational institutions. At the moment, this process is very time-
consuming and mostly routine.

The purpose of the paper is to build an information system that allows
automating the process of creating reports on the department.

The most suitable solution for creating a database in our case is the
NoSQL approach, because we need to work with unstructured data. The
speed of the traditional SQL database will be much less. The document-
oriented MongoDB system was chosen as the database management
system.

The data model consists of three entities: "Event", "Scientific work",
and "Group".

The "Event" entity contains information about the events held and
includes information about the name of the event, the date of the event, the
venue, the organizers and the form of participation.

The "Scientific work™ entity contains information about the scientific
works of teachers and postgraduates of the department, as well as about all
joint works with students and consists of the following fields: title of the
author's work, authors, place of publication, publisher, year of publication,
guantity of pages.

The "Group" entity is the most extensive. The entity stores data on the
name of the discipline, the number of lectures and practical hours, the
number of laboratory and control works, the form of control, the group
number and other information about the group and the direction of training,
full name and other data about students and teachers.

The created data model is implemented in the MongoDB and used in the
information system that allows creating reports on the department.

Also we developed the application with graphical user interface for our
information system.
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Information system for research work managing

D.N. Barinov?, Student; I.A. Pankratov'?, Associate Professor
Saratov State University, Saratov, Russia
2Institute of Precision Mechanics and Control,
Russian Academy of Sciences, Saratov, Russia

The implementation of research work is an integral part of both the
students learning and the other universities activities. One of the research
results is a report on the implementation of scientific research. The form of
such reports is strictly regulated by the standards, and one should do large
amount of routine work to prepare them.

The purpose of the paper is to implement an information system that
allows automating the process of creating research reports.

It is known that data from different reports may have a different
structure due to the presence of optional and duplicate elements. So it is
most convenient to use the NoSQL approach for database design.
MongoDB, which implements a document-oriented approach to data
storage, was chosen as the DBMS.

We have used the partial embedding strategy, which involves creating
multiple collections. It makes easier to compose queries, but at the same
time avoid overly complicating the document structure.

The first collection stores the Universal Decimal Classification (UDC)
classifier. Each document in the collection has one numeric field for storing
the UDC code and two string fields with the section description and notes.
The "People™ collection stores various data about people, which should be
indicated on the title pages.

The central collection of the system contains basic information about
research: the registration number, the date of approval, the title of the
research project, the code of the scientific program etc.

To create relationships with other entities, attributes are used that store
the IDs of the corresponding documents.

A separate document attribute is provided for storing optional elements
of the research report: a list of terms and definitions, a list of abbreviations
and designations, a bibliographic list and appendices. This is a nested
document with the appropriate fields.

We also created the application with graphical user interface for our
information system.
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AanTHBHA CHCTeMa KepyBaHHsI MapaMeTpaMHu ra3oBoi neui

Coxounos C.B., doyenm; Cokonos O.C., cmyoenm ep. CY.m-01
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

[liu — omuH 3 HalyacTille BUKOPUCTOBYBAHHMX arperariB OilbLIOCTI
TEXHOJOTIYHUX O00’€KTiB. ABTOMarH3aiii Tiedyeld MpHUCBIYCHA BEJIMKa
KUTBKICTD HAayKOBHX JOCHIPKEHb. AJie KOXXHOTO POKY 3’ SIBISAIOTHCA
JNOCHITHHULIBKI pOOOTH, B SKHX TPOIMOHYIOTHCS HOBI pilIeHHS 3
aBTOMartu3alii neueil. Bumoru eneproeeKTHBHOCTI, O€3MEKU IS JTIOJUHH
Ta JOBKUUIS € Ba)KJIMBOIO MPOOJIEMOI0 ChOTOACHHA. PO3BHTOK Haykd i
TEXHIKH JIOCATHYB TaKOTO PiBHS, 32 SIKOTO CTBOPEHHS JIMIIE Mpare3aaTHol
KOHCTPYKLIi HE 3aBXKAM 3aJ0BOJIGHSE BUMOTaM JI0 OOJIaHaHHS.
HeoOximHo, mo0 aBTOMaTH3allisi Tedi Jala EeKOHOMII pecypciB Ta
3MEHIIMIAa 3a0pyAHeHHS NOBKULIA. L[pOoro MokHa JOCATTH 3a PaxyHOK
BUKOPUCTAaHHS HOBUX JPKEpEN €Heprii Ta omrumiszauii nmapaMeTpiB podoTn
nedi. Jlng MareMaTHyHOrO MOJCNIOBaHHS ONTHMAIBHUX PEKHUMIB
HalJacTilie BUKOPHCTOBYIOTH TEOPII0 ONTHUMAIBFHUX CHCTEM. AJle TNpHU
3MiHI yMOB (YHKI[IOHYBaHHS TI€4i JIIOJMHA TOBHHHA KOXXHOTO pasy
PO3paxoOByBaTH ONTHUMAJIbHI MapaMETpH Iedi Ta 3MiHIOBAaTH iX. OgHMM 31
HUISIXIB BUPIMICHHS TaKOT NPOOJIeMHU € BUKOPUCTAHHS a/IallTUBHOT CHCTEMHU
3 ONTHMI3aIli€f0 SIKOCTI KEepyBaHHS, SKa CaMOCTIHHO CIIIKye 3a
napamMeTpamH Iedi i caMa HaJalllTOBYE X Ha ONTUMAbHE 3HAUCHHS.

[IpoanamizyBaBmin pi3HI BUAHM aJalTUBHUX CHCTEM 3 ONTHMI3AIli€l0
SAKOCTI KepyBaHHsS OyJo BHOpaHO TIIOIIYKOBY aJalTHBHY CHCTEMY.
[MapameTrpamu, 3a SIKUMH BiIOyBajlacsi ONTHMi3alis poOOTH medi Oynu
TeMmIeparypa B Iedi, TUCK ra3y y ra3onpoBo/i, [oJlada TOBITPs y KaMepy
ropinHs. J{is MaTeMaTHYHOTO MOJEITIOBAHHS 3a MOUIYKOBI CHTHAIH OyIn
BUOpaHi CUHYCOINajbHI CHUTHAJIHM, SKI MalOTh OJHAKOBY aMILIITYay, aje
Pi3HY YaCTOTY Ui KOKHOTO 3 mapametpis. [lomryk onTuManbHUX 3HAYECHD
napameTpiB medi 3IiHCHIOBAaBCSA TPaJieHTHUMH METOJaMH y JBa ETallu:
BU3HAUEHHs TpajiieHTa Ta pyX A0 eKCTPeMyMy BiAMOBiIHO 10 iHpopmarii
npo TpamieHT. Jlns BH3HAYEHHS TpajJieHTa BUKOPHCTAaHHWA METOJ
CUHXPOHHOTO JICTEKTYBaHHS, JUII PyXy JI0 EKCTPeMyMy — METOJ
HaWIIBUIIOTO CITYCKY.

B pesynpTari MaTeMaTHYHOIO MOJICIIOBaHHS OyJiOo  OTPHUMaHO
CTPYKTYpHY CXEMY aJanTHBHOI CHUCTEMH, sKa MICTUTh CHHXPOHHHMI
JeTeKTOop, AudepeHuiaTop, iHTerpaTop Ta 6JI0K MHOXKEHHS.
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Enepro3oepesxne aBToMaTH30BaHe YNIPaBJIiHHS MPOIECOM
CYIIiHHS MOJIOYHMX CyMilei

Uepr’sikoB B. /1., doyenm; Hazapescokuii B. C., cmyoenm
Cymcekuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

[Ipomiec CymmiHHS BHKOPUCTOBYETHCSI B 0araTbOX TEXHOJOTIYHUX
Mporecax Xap4yoBoi MPOMHUCIOBOCTI. METOI0 CYIIiHHS € MOKpameHHs abo
Ha/JlaHHS HOBHX (i3MKO-MEXaHIUHUX BiIacTHBOCTeH cupoBuHH. [Ipormec
CYIIIHHSI BIJHOCHTBCSI JO YMCJIa €HEPrOEMHUX 1 € TakuM, 10 MOTpedye
TOYHOTO PEryJNIOBaHHS TEXHOJOTIYHUX MEPEeMIiHHWX y BIAMIOBIAHOCTI 3
TEXHOJIOTIYHIM pErJIaMeHTOM. MEeTOl JOCTIKEHHS € BJIOCKOHAJICHHS
cucreMu apTroMaTtu3amii cymapku mozeni Al OPY, npusHaueHoi st
CYUIIHHS MAcTepU30BAHOTO MOJOKA. B mmi€i cymapii BUXiTHAN MPOIYKT
PO3NUITIOETBCS. 1 BUCYIIYEThCS B aTrMocdepi Trapsdoro TMOBITps, B
pe3yJbTaTi OTPUMYIOTH MPOJIYKT BUCOKOI sIKOCTI. TeMmeparypa MmoBiTps HE
noBuHHA nepeuinyBatu 180°C Ha Bxoni y cymmibHy Oamrty Ta 85°C Ha
BHUXOJli, OCKUTEKHA 4epe3 IMEeperpiBaHHS 3MIHIOETHCA KOJIp 1 CMak CyXoro
MOJIOKA, 3HHXKYETbCS WOT0 PO3YMHHICTE. KpiM 1pOoro, MOXyTh
CTBOPIOBATHUCS] YMOBH ISl CAMO3aiiMaHHSI TOPOLIKY

Buxigaum HOcieM eHeprii B cymapili SIBISE€TbCS TNPUPOAHHUN Ta3,
CIIAIIOBAaHHSAM SIKOTO JOCATA€THCS MOTPIOHWH TEeMIlepaTypHHH PEKUM B
cymmibHiA  Oamti. Kpurepiem eHeproeeKTHBHOCTI TEXHOJOTTYHOTO
IpoLeCcy € IMOBHOTA CIAJIOBAHHS Ta3y, IO KOHTPOJIOETHCS 3aco0aMu
XIMIYHOTO aHani3y cKJaay NpoAyKTiB ropinas. Cucrema KEepyBaHHS
TEXHOJIOTIYHUM IPOIECOM € OaraToBUMipHOI. OCHOBHOIO PEryJibOBaHOIO
KOODJWHATOIO TMPOIleCy € TeMIlepaTypa MOBITPSHOIO CepelOBHUIIA
BCepenuHi OamTH. 3aco0aMU pETYIIOBaHHS TEMIEPAaTypH SBISETHCS
TEIJIOBA €HEPris, 110 MOCTyIa€e B OaIlITy B pe3y/bTaTi CHAIOBaHHS ra3y, Ta
MoJia4a MOBITPs ISl IPOAYBY CYIIMIBHOT GaITH.

3anponoHOBaHAa CHCTEMa aBTOMATH3allil [03BOJISIE BUKOHYBAaTH BCi
TEXHOJIOTiuHI BUMOrH. Pearizanisi moTpiOHOro TeMIepaTypHOro pexuMy i
MOBITPSIHOTO OOMiHY B OaIlTi 3/iHCHIOETHCS B KOHTYypax aBTOMATHYHOTO
peryJIoBaHHS TEeMIepaTypy NUIIXOM 3MIHEHHs IoJladi ra3zy Ta IoJjadi
noBiTps. Po3poOneni pexomenpanii moao BUOOpPY CyYacHHX TEXHIYHUX
3ac00iB Ta iHpopMaIliiiHe 3a0e3MeUeHHS TEXHOJOTIYHOIO MPOIIECY.
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Pecypco30epe:xHe ynpaBJiiHHS mPo1ecOM
IHayKniifHOr0 HArpiBy MeTajleBUX BUPOOIB

Ueps’sikoB B./1., ooyenm; Ulaiimapos €.B., cmydenm
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

BinnoBiganbHUM €TarmoM BHUTOTOBJICHHS METalleBUX KOMILICKTYIOUHX
IUIS  TIANPUEMCTB  MAaIIMHOOYIYBaHHS € TEXHOJIOTIYHUHM TIpoIiec
3arapTyBaHHs iX y TepMiuHiil nedi. Lleli mporec BiJHOCUTBCS IO YHcCla
CGHeproEMHUX Ta € TakuM, W10 MOTpedye TOYHOTO pPETYIIOBaHHS
TEXHOJIOTIYHUX TEPEeMIiHHUX y  BIAMOBIZHOCTI 3  TEXHOJIOTiYHUM
permamernToM. B mpomeci poboTm medi ans HarpiBy Metaimy Tpeba
3a0e3MeynTy MiHIMaJIbHUN YajJ MeTaly, HU3bKY BUTPATy €JIeKTPOEHEpTii i
MaKCHUMaJbHy  MPOAYKTHBHICTh, TOOTO  TOJOBHUMH  (haKTOpaMu
eKCIDTyaTallii MOBUHHI OyTH AKICTh KiHIIEBOTO MPOAYKTY, EKOHOMIYHICTb 1
BUKOHAHHS BUMOT €KOJIOTTYHOTO XapaKkTepy.

B nanuii yac B TepMiuHUX IIeXaX 3aBOIB HAHOIIbII BXKUBAHUM € HarpiB
3aroTOBOK B Tedax omopy. Hemomikamu medeill omopy € TpHUBaiawii dac
HarpiBaHHS 1 BTpaTra MeTaiy, KU i/1e B OKAIWHY, HECIPUSTIUBUMA BIUIUB
Ha EKOJIOTiI0, BiJICYTHICTh CHCTEMH KOHTPOJIO TEMIIEpaTypd HAa MOMEHT
BHJa4i 3arOTOBOK 3 TI€di, BEJHKi rabapuTH, a TaKOXK BEIMKi BUTpPATH
enexTpoeHeprii.  Kpammmu — ekcrutyaTalliiHUMH — XapaKTepHCTHKaMHU
BOJIOJIIIOTh Tedi iHAYKIIHHOTO HarpiBy, SIKi BCE YacTillle MPHUXOJSITH Ha
3aMiHy medyei onopy.

3ampormoHOBaHa cHUCTEMa aBTOMATH3allil IHAYKIIHHOI Tedi, sKa
JI03BOJISIE BHKOHYBaTH BCi TEXHOJIOTiYHI BHMOTH. ABTOMaTHYHOMY
pETyIIOBAaHHIO, 3TiTHO  TEXHOJIOTIYHOMY  PETJIaMEHTy, MiJJISraroTh
TeMIepaTypa i BOJOTICTh MOBITPSHOTO CEPEIOBHINA, IO OXOILTIOE BUPIO,
Ta IHTCHCUBHICT, OOMIHY TIOBITpsS B HarpiBasibHii Kamepi Peamizaris
MoTPiOHOTO 3a YacOBUM PETJIAMEHTOM TEMIIEPaTypHOTO pPEXHMY B Tedi
3MIACHIOETBCSI B KOHTYPI aBTOMAaTHYHOTO PETYIIOBaHHS TeMIepaTypu
LOUIIXOM 3MIiHEHHS HOTYXXHOCTI CIIO)KMBaHHs €JEKTpOeHeprii B Koui
iHaykTOpa. Po3polbiieHi pexoMeHaalii momo BHOOPY CYy4acHUX TEXHIYHUX
3ac00iB Ta iHpopMaIriiiHe 3a0e3MeUCHHS TEXHOJOTIYHOIO IPOIIECY.
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3acTocyBaHHs HEHPOHHMX Mepe:k B 3aayax
YIPAaBJIiHHA TEXHOJOTTYHUMH NPOLECAMH

Anexcannpenko T. B., cmyoenm; XKypb6a B.O., doyenm
Cymcpkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YKkpaiHa

CyuacHi CHCTeMH YIPaBIiHHS TEXHOJOTTYHUMH MPOLECaMH BUKOHYIOTh
poboty 3i 300py Ta aHami3y 3i0panoi iHhopMarlii, oiHKy 1€l iH(GopMaITii,
ONTUMi3alil0 BUPOOHWYMX MPOLECIB BUXOASYM 3 OTPUMAHUX JaHUX Ta
MOCTABJICHUX 3aBJlaHb. JIIOMHA XK B TaKiii CUCTEMI BUKOHYE HE OLIbIIe Hixk
(YHKIIiI0 TPUAHATTS PillleHb, TPYHTYIOUYHUCh HA MPEACTABICHUX CHCTEMOIO
nannx. Ilpu mpomy HaifdacTimie KiTbKiCTh HEOOXIMHWX ISl TPUHAHSATTS
pillleHb 3HIKYETHCS - YACTHHA PillIeHb MPUHMAEThCs anroputMaMu. OHak
BHHUKAE MpoOiieMa - iCHye psii AOCUTh CKIQJHUAX HENiHIMHUX 3ajad, SKi
a00 TEepeBUIIYIOTh MOMJINBOCTI 3aralbHONPUHHATHX aNTOPUTMIYHUX
MeTOAiB, a00 BUMAararTh BEJIMKHUX MaTepiaibHUX 1 4acoBUX BUTpar. s
BUPIIICHHS MOMIOHMX 3aBJaHb METOAM MAIIMHHOTO HAaBUYAHHS IiIXOJATh
HalKpaile, HK KJIaCHYHI METOIY alrOpPUTMi3arlii.

Jlyig 3a1a4 ynpaBiiHHS TEXHOJIOTIYHUMH MPOLIECAaMH TAXOATh Ti BUIU
HEHPOHHUX MEpeXK, SKi BHPIIIYIOTh 3aBIaHHS NPUAHATTS pillleHb,
3aBJaHHS [POTHO3YBAHHs, 3aBJaHHA  ampoOKCHUMalii 1  3aBIaHHA
onrtuMizarii. B xo/i BUKoHaHHS poOOTH OYyJIO BHSIBIIEHO, IO ONTHMAaTbHUM
pilleHHsIM € BHOIp IITY4HOI HEHpPOHHOI Mepexi pajiabHO-0a3uCHUX
¢byskmiit. [lanwmii BUJ HEHPOHHUX MeEpeX HaWKpalie CHpaBIsSEThCS 3
3aBJAHHSMH YIPABIiHHA, ONTUMI3allii Ta MNPOrHO3YBAaHHS, a TaKOX
BITHOCHO TpocTHil B peanizamii. PamianpHo-0a3ncHa HeWpoHHA Mepexa
CKJIQJIA€THCS JIMIE OAHOTO MPUXOBAHOIO APy 1 OJHOTO BUXIJIHOTO IIapy.
3araipHa CTPYKTypa paliaibHO-0a3MCHOI MepeXi MpeicTaBlIeHa Ha
pucyHKy 1.

Jdns  HaBuaHHA  palialbHO-0a3MCHOT MepeXi  BUKOPUCTOBYETHCS
QITOPUTM 3BOPOTHOTO TMOUIMPEHHS IOMWJIKH, SIKMH 3aCHOBAaHMH Ha
MiHimMi3amii wminboBoi QyHKOIT mOMMWIKM Mepexi. HaBuaHHS Mepexi 3
BUKOPUCTAHHSIM  QITOPUTMY  3BOPOTHOTO  IOIIUPEHHS  MOMUIKH
MPOBOJUTHLCS B JiBa eTanu. Ha mepmomMy erari npe/'sBisieThesl HaBYallbHAN
MPUKJIAJ, a MOTIM PO3PAaXOBYIOTHCS 3HAYCHHS! CUTHAJIIB BUXI1AHUX HEHPOHIB
Mepexi 1 3HaueHHs iboBoI PyHKIIT, 3aaH01 BUpazoM. Ha npyromy erarti
MIHIMI3YEThCS 3HAYCHHS 1Ii€T (PYHKIIIT.
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Pucynok 1 — 3aransHa cTpyKTypa pajianbHO-0a3uCHOI Mepexi

[Tin0ip 3Ha4YeHb MapaMeTpiB MOXKHA 3iHCHIOBATH, BUKOPHUCTOBYIOUH
TpajJieHTHI METOIM ONTHMi3allii He3aJeXKHO B 00'€kTa HABUAHHS - OYIb TO
Bara abo meHTp. Hesanexxno Bim oOpaHOTO METOMy TpaIi€HTHOT
onTUMi3zamii, HEoOXiJHO, MepHI 3a Bce, OTPUMATH BEKTOp Tpali€HTa
HITBOBOT (DYHKIT OO0 BCiX mapaMmeTpiB Mepexi. OYeBHIHO, M0 IS
TPagieHTHOTO CcIycKy 1o (yHKIii, 1 (QyHKOiIT TOBHHHA OyTH
nudepeHiiioBaHa.

BaxmBuMm enemeHTOM KOH(irypamii mTydyHOi HEHpOHHOI Mepexi €
migdip Tak 3BaHUX rineprapaMerpis. ['inepmapamerpu mTydHOT HEHPOHHOT
Mepexi B 3araJbHOMY BHIAJKy MOKHA PO3JUIMTH Ha ABI TPYyNU: TII00ambHI
Ta JIOKaJIbHi (BY3JI0B1).

Jus toro, mo0 migiOpaTH mepepaxoBaHi TineprapaMeTpu, HeoOXiTHO
MPOBECTU AOCIHIIPKEHHS 1X BIUIMBY Ha MPOTHO30BAaHY MOMMJIKY LITYYHOI
HeHpoHHOI Mepexi. Jlns Toro, mo0 OIiHUTH e(EKTUBHICTh HABYAHHS
BUKOPUCTOBYEThCS 0e311iu pi3HUX MeToniB. OJHUM 3 HAHMOIIMPEHINX €
RMSE - «kopiab cepemabokBagpaTuaHoro BimxuieHHs. RMSE e
MMOKA3HUKOM PO3CIFOBAaHHS 3HAYCHb BHUMAJKOBOI BEIMYMHU MO0 11
MaTeMaTHYHOTO OYiKyBaHHS.

3a pe3ynpTaToM NpoBeAeHOT poOOTH OyJio peani30BaHO ONHCaHy
HEHPOHHY Mepexy Ta Oyjau MpOBENEHI JIOCHIKEHHS eQEeKTUBHOCTI
HEHpPOHHOI Mepexi, B X0l SKUX EMIPUYHUM NUIIXOM Oyiu miniopaHi
3HAYEeHHS TaKUX TrileprnapaMmerpiB INTY4yHOI HEHpOHHOI Mepexi, SK
LIIBUJKICTH HAaBYaHHSA, MOMEHT HaBYaHHA 1 KiNbKICTh HEHpOHIB
MPUXOBAHOTO Mmapy. bymu BHSBICHHI HACTYIHI ONTHMaJIbHI 3HAYCHHS
rinenapametpiB: koedimieHT HaBuaHHi - 0.03, KiIbKICTH HEWPOHIB B
MPUXOBAaHOMY ILapi - 7, MOMEHT HaB4aHHs - 0.5.
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Ipo6aemu mudposizauii a1 cucrem Farming 4.0

B’ronenko O.b.*, doyenm; TonbatoB B.A.**, doyenm;
Tonbato A.B.*, oouenm
*CyMCBhKH HAIllOHATIFHAUH arpapHAi yHiBepcuteT, M. Cymu, Ykpaina
**CyMCBKHi Jep>kaBHUM yHiBepcuTeT, M. Cymu, YKpaina

Pozymue 3emiepoOctBO, Takox Bimome sk Farming 4.0 ta mudpose
3eMiepoOcTBO - 1e 3actocyBaHHS iHQopmaniiinux cuctem (IC) Ta
iHpopmaniitnux Texuonorii (IT) mma onTumizamii CKIAAHUX CHUCTEM
3emiiepoOcTBa. [HTErparisi iHTENEKTyadbHHX CLIBCHKOTOCTIOIAPCHKUX
TEXHOJIOTIH Ta CYJacHHUX TEXHOJIOTii 00pOOKH JaHWX JTO3BOJISE aITaNTyBaTH
MOCIBM HACiHHSI JI0 TICBHOI NIJITHKU MMOJIsA, 00 3a0e3neunTd e()eKTUBHUN
BupoOHMUnii mporec. 3acrocyBanHs IT 1 TexHomoriit oOpoOkm maHWX
JIOTIOMArae CLIBrOCIIBUPOOHUKAM y MPUHHATTI OOTPYHTOBAaHMX pIllIEHh Ha
OCHOBI KOHKpeTHUX mJaHux. lle BigKpHBa€e NUIAX Ui TOro, II00
CLIBCBKOT'OCITOJIAPCHKI MallTMHU MOTJIA OOMIHIOBATHCS TaHUMHU MK CO0OI0.
IcHyroUi cucTemMu yIpaBIliHHS CUTBCHKOTOCTIOAAPCHKUMU T ATPHEMCTBAMH,
CLIBCBKOTOCTIONAPChKI mporpamu Ta [HTepHeT-mnarGopMu U MiATPUMKH
BUPOOHHWKIB 3apa3 BKE BKIIOYAIOTh HE JIMIIE OKpeMi MalluHH, a ¥ yci
TOCIIOJIapChKi oreparii Ha MiANpHeEMCTBaX. BUpOOHWKH TakoXK MOXYTh
OTPUMATH JIOCTYI JI0 AaHUX Y PEabHOMY 4Yaci Ha MOOITBHUX HPHUCTPOSIX
(cmaptdonax abo muiaHIIeTax), Taki JaHi, SK CTaH IPYHTY Ta POCIIHUH,
penbedy MiCIEBOCTI, MOTONW, BHUKOPUCTAHHA PECypCiB, poOOYOi CHIIH,
3asiBOK Ha (hyiHAaHCYBaHHS 30MPAIOTHCS, OOPOOIISFOTHCS 1 OI[IHFOIOTHCS.

HeszBakaroun Ha Te, IO MEPCIEKTHUBH IHTETpallii TEXHOJIOTIH, MPAKTHK
Ta MHCJICHHS B Tally3i CiJIbCHKOTO TOCMOJapCTBa B KiHIIEBOMY IJICYMKY €
XOpOLIMMH, IX HPUHHATTS moTpedye dwacy. Lleil cexTop BuUpOOHHMITBA
CTUKAETHCS 13 3HAYHUMHM TPOOJIEMaMH - BiJI CTaHIapTU3aIlil TEXHOJIOTIH J10
MOJKJIMBOCTI 1HBECTYBAaTH B MOJICPHI3allil0 OO0JIAHAHHA Ta JOIOMDKHY
iHppactpykrypy nianpuemcts. Lludposizamis Farming 4.0 Bumarae HOBHX
TEXHOJIOTIYHUX CTaHIApTiB AJIs 3a0e3MeUeHHs CyMiCHOCTI OOJagHaHHS.
BpaxoBytoun TpHBajicTh KUTTA C.-T. OONagHAHHS, CTaHIAPTH €
HEOOXIMHICTIO i 3a0e3leUeHHsT TOro, 1100 OyIb-SIKHUI TEeXHOJIOTTUHUN
BUOIp 3aJIMIIABCS] CYMICHUM 13 HOBUM OOJIaAHAHHSIM 1 iATPUMYBaBCS.

ToOTo akTyanpHOIO cTae MpobdlieMa pPO3pOOKH CTaHJApTIB OOMiHYy
JAaHUMHU Ta KOMYHIKalii, $Ki TOB’SA3yIOTh pI3HI CHCTEMHU B €JIUHY
inTerpoBany IC, 110 OXOIUTIOE BC1 aCHEKTH C.-T. BAPOOHHIITBA.
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ITpo6aemu ypasauBocTi kioepoe3nexn Industry 4.0

B’ronenko O.b.*, doyenm; TonbatoB B.A.**, doyenm;
Tonbato A.B.*, oouenm; Buransiino C.M.***, doyenum
*CyMChKH HaIllOHATFHAH arpapHAil yHiBepcuTteT, M. Cymu, Ykpaina
**CyMCBKHI Jep>kaBHUM yHiIBepcuTeT, M. Cymu, YKpaina
***Cymcbka (imist XapKiBCbKOTO HAIliOHAILHOTO YHIBEPCUTETY
BHYTpIIIHIX crpaB, M. Cymu, YKkpaiHna

Hoga xBuns Industry 4.0 migmtoBxHyna BUpOOHUKIB IIBUAIIE PyXaTUCS
B HalpsMKy HOH(POBOrO MEPETBOPEHHS, MOMIMAIOYM JaHi B XMapy i
BHKOPHCTOBYIOUH TIEPEOBI aHANITHYHI 3acOOW I TOJIMIICHHS paHilie
HEMpPO30pUX BUPOOHWYMX MporeciB. s 300py, arperyBaHHs Ta aHajizy
JaHUX 13 3acTapiiuX IPOMHUCIOBHX aKTHBIB TPOMHCIOBI KOMIIaHil
PO3MINIYIOTh JAaTYMKA Ta CHCTEMH YIPABIIHHA TIOBEPX I1CHYIOUHX
TEXHOJIOTIH, 11€ HaJa€ MOXIIMBICTh MPHUMMATH HaWKpaili PilIeHHS 00
eKCIUTyaTallifHuX Ta BUPOOHMYMX IPOIECiB, a TaKOX Hanae (iHAHCOBUM
KOMaHJaM Kpalie YSBJICHHS Mpo edeKTUBHICTH poOOTH Ta BUTpaTH Ha
nianpueMctBi. HeratuBuoto croponor Industry 4.0 € pusuku, siki BoHa
CTBOPIOE i1 BHPOOHUYMX KOMIaHii. Bijbllie 3aBOJCHKHX CHUCTEM, SIKi
KOJIMCh OyJTH JIOCUTh 3aKPUTHUMHU, TETIep MiAKIIFOUEeHI 10 30BHIIIHBOTO CBITY
1 B JIeSIKMX BUIIAJIKaX HAaBITh JOCTYIHI 4epe3 [HTepHer. Pusuku B mipomy
nuppoBOMYy CBiTI Habararo BUINI, HDK B iHmWMX cdepax. OcHOBHa
npoOJiemMa ToJIsTaE B TOMY, [0 HEMOXKIIMBO MPOCTO 3YIIMHUTH BUPOOHHTY
NiHII0O a00 eNeKTPOCTaHI0, W00 TEepPEeKOHATHUCS, WI0 BCi CHCTEMH
MpaIIoTh Halle)KHUM 4nHOM. HacmpaBnmi Oyap-siki 3MiHM B cUCTeMax
yIpaBIliHHs, OPIEHTOBAaHMX HAa BUPOOHUIITBO, BBAKAIOTHCS HAJ3BUYANHO
PHU3MKOBaHUMH, a TIPOMUCIIOBI KOMIIaHii HaBiTh HE XOYYyTh 3aCTOCOBYBATH
CTaHJIAPTHI 3acO0M CKaHyBaHHS MEPEeXi Ta 3aco0M  BUSBJICHHS
Bpa3JIMBOCTEH Ui CBOIX CHCTEM, OOSYMCH IEPEeBAHTAXHTH MEPEexi,
BIUIMHYTH Ha NPOXYKTHUBHICTH Ta 30UIBIIMTH 3aTPUMKY CHUCTEM 3B'SI3KY.
BupoOHnui kommanii mparHyTh HABYUTH CBOi KOMAaHIM OIEPATUBHO
pearyBaTH Ha KibepaTaky 3a HaWOUIbII peasicTUIHUMHK creHapismu. Lle
03HaYae JIOCTYI JIO HOBUX CIIOCOOIB 3aITyCKy CIIeHapiiB aTak, aHAJIOTTYHUX
0 THX 300iB KOHTPONIO O€3MeKH, sIKi BOHM CIOCTEPIraloTb y BIACHUX
Mepexax. HalOimbImor npo0ieMoro KOMITaHii € BiJICYTHICTh aKTyalbHOTO
Kibep-IoCBily 10 3arpo3am, 3 SIKUM IXHi KOMaH{ MOXYTb 3ITKHYTHCS [IPH
peanbHHUX aTakax Ha Cy4acHi CHCTEMH YIPaBIIiHHA.
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Cucrema BiOpaniiinoro rpanyasaTopa 100puBa

SApomenko J1.0., cmydenm; Tonbatos B.A., doyenm
Cymcrkuit nep>kaBHAN yHiBepcuteT, M. Cymu, YkpaiHa

BiOpauiiine TpanHymioBaHHA IUIaBiB a0O pPO3YMHIB B BUIBHUH 00’eM
HIMPOKO BHUKOPHCTOBYIOTHCS MJISi BUTOTOBIICHHS TpaHysl MiHEpaIbHUX
IOOpWB — aMiadHOi CeNiTPH, TPaHYIIOBaHHS CIPKH, CIPYaHOKHCIIOTO
IIOMiHI0, Ta iHIIUX MatepianiB. L{inb rpaHymsLii — oTpuMaTH CUPOBHHY Y
BUTJISI/II PO3CHUITUACTOTO MPOAYKTY, IO HE 31IeXKY€EThCs. OCOOINBO BaKITUBO
OTPUMYBAaTH y BHIJIAMI PIBHOMIpHUX TpaHyn mo0puB. OmHaK SKiCTh
NPOIYKIII, IO BUITyCKAETHCS, HE 3aBKAM MOKE 33J0BOJIEHUTH BHUMOTH
CIIBCBKOTO  TOCHOAAapCTBA. METOW JOCHIKCHHS € BIOCKOHAJICHHS
BiOpamiifHOTO TpaHyISITOpa IUIABIB, NMPU3HAYEHOTO MJIs BUTOTOBICHHS
a30THUX A00puB. EdexTuBHICTF poOOTH 0araTo B YOMY 3alleXKHUTH Bij
PIBHOMIPHOCTI Kpareib, SKi OTPUMYIOTh IIPY PO3Maji CTPyMiB piAWHHU.
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Pucynok 1 — CTpykTypHa cxema rpanynstopa

B OamroBux rpaHynsTOpax BiOpaumiiHUil BIUIMB BUKOPUCTAHUM IS
PO3MWIICHHS TUIABIB T4 PO3YMHIB, MO0 NMPH BHKOPHUCTAHHI IMPAaBUIBHOTO
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pPEeXHUMY CTIpHUsi€ OTPUMAaHHIO PIBHOMIPHHUX, MOHOJUCTIEPCHUX Kpamens. [1in
4ac MOHOJHCIIEPCHOTO PO3MWICHHS PO3IUIaBy, MOKPAIIYIOTHCS YMOBHU
KpHCTati3alii iasy, Mif 4ac MONbOTY Kparelb y rpaHy/siuiliHiil OamrTi, Ta
TIOJIIIITYEThCS  SIKICTh TPOAYKTY. Takok Ie NPUBOJAE HE TUIBKH [0
3HIDKEHHS BTpAT MIHHUX MPOIYKTIB, 3aII00IraHHS MOXKIIUBOTO MOPYIIEHHS
TEXHOJIOTIYHUX PEXHUMIB MPOIIeCy, 3HWKEHHIO KOpo3ii TpyOompoBoy, a i
70 3MEHILICHHS MOXXJIMBOCTI 3a0pyJHEHHS HaBKOJIMIIHBOTO CEpelOBHIIA
MIKiAuBUMH BUKHIamu [1-3].

B mporieci pocmimkeHHss O0ya0 BCTAaHOBICHO TaKi BUMOTH JO CHCTEMHU
aromatm3aiii [1-3]: MOXIMBICTE Tycka TpaHyJsTOpa B PEXKHUMI
HAJaro/UKeHHA Ta B aBTOMAaTHYHOMY DPEXHMi; MiIBHUIICHHS SKOCTI 0e3
BTpaTH MPOAYKTUBHOCTI; KOHTPOIJIb Ta PETyIIOBaHHA 00 €My piTuHH, IO
MOJIA€ThCS; KOHTPOJIb Ta PEryJIIOBaHHS 00 €My TOBITPS, IO IMOJAEThCS;
KOHTPOJIb Ta PEryJIIOBaHHSA YacTOTH BiOpallii; MiHIMi3aIlisi BUPOOHUYOTO
MEpPCOHATY; MOXJIIUBICTh IWCTAHIIHHO OTpPUMYBaTH iH(OpPMAIliI0 TIPO
MOMMUJIKH B po0OTI cucteMu. B cBOIO yepry 1o o0nagHaHHsS IO OTPUMAaHHIO
a30THUX AOOpHB OAIITOBMM METOIOM, OyJIO TakoX CHOPMOBAHO TEBHI
BHMOTH: OTPUMAaHHS Kpameidb PIAMHA 33JaHOTO PO3MIipy; PiIBHOMIPHICTH
OJICP)KYBaHMX TPaHyJl; HAJIINHICTh pPEryIOBaHHS; MiABHINECHHS CTIHKOCTI
oOnagHaHHs 0 KOpo3ii Ta eposii.

HoBa cucrema kepyBaHHA Oyne peamiyBaTHCS 3 ypaxyBaHHIM
MojiepHizalii nepudepiitHnx 3aco0iB abo X 3aMiHM Ha CydYacHi aHAJIOTH
3aco0iB aBTOMaTHU3allii, 300paKeHux Ha puc. 1.

1. B.A. Tonbaros, O.A. o6poponnos, A.B. Tonbaros, O.b. B'tonenko,
Bichux Xmenvnuybkoeo nayionanvnozo yHieepcumemy. Texniuni Hayku
Ne3, 46 (2015).

2. AV. Tolbatov, S.V. Tolbatov, O.0. Tolbatova, V.A. Tolbatov,
Bumiposarbha ma  oOuucnioganbHa  mexHika 8  MeXHONOSIUHUX
npoyecax Ne 3, 132 (2017).

3. A.B. TonbaroB, B.A. TonbaroB, C.B. TomnbatoB, Po3pobka
apximexmypu ingopmayilinoi cucmemu Ons peanizayii aneopummis
mooenioganns ma oyinku ckraonocmi pooim (COOpHHMK Hayd. TPYIOB
Sworld. — Weanoso : MAPKOBA AJl, 2014. — T. 10, Ne 3(36). — C.
10-16).
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Onrumizaniss aBTOMaTH30BaHOI CHCTEMH BEHTHISIIIT
HA MPOMHUCJIOBOCTI

Kpemik I.C., cmyodenm
Cymcpkuit nep>kaBHAH yHiBepcuteT, M. Cymu, YKpaiHa

CyuacHi mpoMHUCIIOBI 00’€KTH OyIb SKOTO HAlpSIMKY BUPOOHHUIITBA HE
MOXXYTh iCHyBaTH 0€3 aBTOMAaTH30BaHOI CHCTEMH BEHTWJIAIIl. BeHTumsiis
€ OJHUM i3 TOJIOBHUX CHUCTEM iCHYBaHHS MPOMHCIOBOTO 00’€KTYy, OKpIM
KOHTPOJIO 1 JOTPUMaHHS HOPM KIIMaTWUYHAX TapaMeTpiB CHCTeMa
BEHTWJIALII BUKOHYE il TO Oe3Meri XUTTemisuTbHOCTI. B Xomi po3BUTKY
(YHKITIOHYBaHHS ~ €JIEMEHTIB aBTOMAaTHKA 1 CIOCOO0Y  KOHTPOIIO
BUKOHYIOUHMMH MPUCTPOSIMU OYyJIO TOCATHYTO BHCOKOTO PIiBHS HaIiltHOCTI
cucremd. Ha CHOTONHINIHIA JE€HP CHCTEMH MPOMFECIOBOI BEHTHIISIIL
OCHAIIeHI CYYacHUMH elleMeHTaMH 300py , TEepEeTBOpPEHHs Ta Iepenadi
inpopmanii. CyuacHe oOJaHAHHS MIABUIIMIO HAJIHHICT, TOYHICTH 1
HIBHJIKICTH mepefadi Ta 00poOKH TEXHOJOTiYHOI 1 TexHiYHOol iH(opMariii.
OxpiM TiABHUINEHHS TEXHIYHOI HANIHHOCTI ONTHUMI3alisi TEXHIYHOTO
oOJiaiHaHHS HAJa€ MOXJIMBICTh 3MEHIINTH BHUTPATH Ha €HEPrOpecypcH Ta
¢iHaHCOBI pecypcH, IO € BEJIHKOI TIepeBarol0 s Oyab SIKOTo
mignpuemMcTBa. Jist JOCATHEHHs OakaHWX Pe3yibTaTiB B POOOTI CHCTEMU
BEHTWIILIl Ha MNPOMHCIOBOCTI TpomnoHyro Bam B3sTH 10 yBaru
BUKOPHUCTaHHS POTOPHOTO pEKyIepaTopa Ta BEeHTHIIATOpH ocHanlennx EC-
nsuryHamu. OCHAIlEHHS CUCTEMH HPUIUIMBHO-BUTSKHOI BEHTHIIALII Ha
MPOMHCIOBOMY 00’€KTI POTOPHUM PEKYIEpaTOpOM 3MEHILIYE BUTPATH Ha
eHeprito Ta Temio. OcoOMUBICTIO Takoro obnagHanHs € Te, mo KKJI
pekymepatopa csarae 60-90%, 3a 10MOMOT0I0 IPUBOTY MOKHA PETYIIOBATH
HIBUIKICTH 00€pTaHHA POTOpa, TUM CaMHM PEryJIIOBaTH TeMIIEpaTypy Ta
BOJIOTICTh MPHUIUIMBHOTO MOBITPSL, 7 pOOOTH NMPUBOJIA MOTPiIOHA HE3HAYHA
KUTBKICTh €JIeKTpOeHepTii, TOOTO BiH € ekoHOMiuHMH. OCHAIIEHHS CHCTEMHU
npomucioBoi BeHTWsiii EC-IBuryHaMu TakoX 3MEHIIYE BHUTPAaTH Ha
oOciryroByBaHHsl Ta eHepropecypcH. IlepeBaramu Takoro aBuryHa Oyxe
BEJIMKHU Jliana3oH po00Y0i HAampyrd, BENWKHWA pPIBEHb 3aXHCTY BiX
neperpiBy, HU3bKOI HANPYTH Ta 3aXHCT BiJi OJIOKYBaHHsI pOTOpa, BUCOKHI
KK, mo 92%, ta nerxictb B kepyBauHi. Yepe3 Te, mo EC-gBuryn
OCHAINEHUH EJeKTPOHIKOI KOMYyTalii Juist ioro poboTH HE TOTpiOHI
YacTOTHI IMepeTBOPIOBayi Ta CHHYC-(iIbTP.

KepiBauk: TonbaroB B.A., k.m.H., doyenm
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ABTOMATH30BaHi MPUCTPOI IS MepeBipKU TOKYMEHTIB

Kopenoscrka JI.P., cmyoenmka; Tonbatos B.A., doyenm
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YKpaiHa

ABTOMATH30BaHI CHCTEMH VIPABIiHHSA MPOJOBXKYIOTh CIIPOIIYBaTH
Hame >kutTsa [1]. Tak, ansg mBuakoro Ta OE3NEYHOTO IMPOXOKCHHS
MMacIIOPTHOTO KOHTPOJIO B 0aratbox KpaiHax 3 SBHJIMCS aBTOMAaTHYHI
CHCTEMH KOHTPOJIO nacakupiB. Lle HOBOBBEeIEHHS IO3BOJISIE MEPEBIPUTU
CBOi JOKYMEHTH 0e3 3ycTpiui 3 MpUKOpAOHHUKaMU. IlepeBipKy TOKYMEHTIB
BUKOHYE caM KOMII'toTep. 3aBASKH aBTOMAaTH30BaHIi CUCTEMi MacOpPTHOTO
KOHTPOJIIO TOAWHHM OYiKYBaHHs 3HU3WIMCS IoHaiMeHme Ha 37%. 1106
MPOWTH IO MEPEBIPKY MOTPiOHO MaTH 3 cO0O OIOMETPUYHHUE MMACIIOPT,
OyTH MOBHOJNITHIM Ta MPOMTH Bepudikaiito uepe3 CUCTeMY PO3ITi3HABAHHS
oci0. Takox BrpoBamkenHs ACIIK momoMoke nerko po3mi3HaBaTH
miapoOIeHi JOKYMEHTH Ta MEepeBipUTH 0COOMCTICTh MaHApiBHUKA. Hapasi
CHUCTEMH aBTOMaTHYHOTO IMACIIOPTHOTO KOHTPOJIO [itoTh B EcToHii,
Tainangi, ®pannii, Himeuunni, [dy6ai, CIIA, Pocii, Ykpaini ta iH. B
yKkpaiHcbkoMy aepomopty “bopucmins” y 2016 pomi Oyma mpenacraBieHa
ACIIK. BoHna ckiagaeTbcs 3 Cy4acHHUX 3pa3KiB TYpPHIKETIB U KiOCKiB
ABTOMATHU30BaHOI MEpeBipkH JaHuX. B ToMmy 4wciai 70 Hel BXOIAThH
mporpaMHe 3a0e3rNedeHHs JUIs po3Mi3HaBaHHSA oOnMM4Y4st 1 BigOWTKIB
NaJIBLIB, CKaHEPH, JATYMKU Ta CHUCTEMH OJIOKYBaHHS MOPYLIHHKA. AJe
BIMICHKOBI MarOTh KOHTPOJIIOBATH Ta OOCIYXKyBaTh naHy cuctemy. OjnHa
JIIOAMHA MO>KE KOHTPOJIIOBATH OJHOYACHO HE OiJIbIIe 5 eNeKTPOHHUX BOPIT.

HefimoBipaum € T1e, mo B aepomnopry JlyOas MokHA TIPOUTH
MacIOpTHUH KOHTPOJb Bchoro 3a 10 cekyna. HoBa cucrema 30upae nai
nmacaxupiBs 3a 48 TOAMH 10 BHIBOTY. Bci HeoOXximHi mepeBipku
BUKOHYIOTbCS aBTOMAaTH4HO. [lacakupy 3aiMInaeThCsl TUTBKU ITOCTABUTH
MeYaTKy B JIOKyMEHTax, 1o 3aiiMe He Oinbiie 10 cexyH.

3aBIsSKMA BIPOBA/DKEHHIO aBTOMAaTH30BaHMX CHUCTEM B aeponoprax
MiABUIIUTHECS piBeHb OE3MEKHM Ha TPaHULl Ta 3HU3UTHCS 3arpo3
Kibeprepopusmy.

1. A.B. TonbaroB, B.A. TonbaroB, C.B. TonbatoB, Po3pobka
apximexmypu iHgopmayitnoi cucmemu 0 peanizayii ancopummis
MoOentoganns ma oyinku ckraonocmi pooim (COOpHHK Hayd. TPYJOB
Sworld. — MBanoso : MAPKOBA AJl, 2014. — T. 10, Ne 3(36). — C.
10-16).
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KepyBanus npouecoM 3a0e3nedeHHs KJIiMaTy B TeMJIMIi

IBuenko B.C., cmydenm; Kyninuenko I'.B., doyenm
Cymcpkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

Uepes 30inblIcHHS HaceJeHHS Ta BUYEPIIYBaHHS BCiX DPECypciB, BCe
rocTpillie mocrae npodjaemMa HeAoinaHHs Ta roioay. | mpobiaema He numie B
KiTBbKOCTI mpoxykmii, ame i1 B 1 miHi. ToMy akTyanbHHUM 3aBJaHHIM
PO3BHUTKY Ta MiIBUIIEHHS e€(PEKTUBHOCTI TEXHOIOTIH OTPUMAaHHSI XapyOBUX
NPOAYKTIB € BHUKOPUCTaHHS aBTOMAaTH3allii KepyBaHHS MpolLecaMu
BUPOILYBaHHS POCJMH, 30Kpe€Ma B TEIUIMYHHUX TOCIONApCTBAaX. 3aBISKU
MIATPUMII ONTUMANBHUX PEXUMIB 3pOIIYBaHHSA TMPOAYKIIi BIA€ETHCS
3a0e3reuyBaTH MakCHUMajbHy BPOXKAWHICTh 3 MIHIMAIbHUM BTPYYaHHSIM
JIIOAWMHU.

[Napamerpu Termmb, TEXHIYHI 3aCOOM aBTOMATH3AIlil Ta aNTOPUTMHU
KEepyBaHHS  TpOLIECAMH  BHPOLIYBaHHA  NPOOJIEMaTHYHO  3pOOUTH
YHIBepCaJbHUMH, OCKIIBKH BOHH 3ajeXarb BiJl 00’€MiB BHPOLIYBaHHS Ta
BUIIB pociuH. ToMy s THmizamii TMPOEKTHUX pIllleHh TPOBOISATHCS
MOJAJIbIII TOCHI/PKeHHS Y cepi aBTOMaTh3allii TeIIMYHUX TOCIOAapCTB,
o0 Ja€ 3MOTy 3MEHIINTH BapTiCTh PO3POOKH Ta BIPOBAIKEHHS
3a3HAYEHUX CHCTEM KEepPYBaHHS.

B poGoti posrmsimaerbes BapiaHT MOOYIOBH CHCTEMH KepyBaHHS
KiriMaroM Terumi. Jlo ckiagy cucTeMu KepyBaHHS BXOJATH TaKi KOHTYPH
KEpyBaHHSA: KOHTYP 3BOJIOXEHHsI TMOBITpPs; KOHTYp WiAIirpiBy MOBITpS,
KOHTYP BEHTUIIALI.

Mera [OOCHIDKEHDb TMOJIATae B OIHHI[I MOMJIMBOCTEN OB’ S3aHOTO
KepyBaHHS KOHTypaMH CHCTEMH, WO JacTb 3MOTY  IMiJBHIIUTH
e(eKTHBHICTb KEPYBaHHS NPOLIECY BUPOILLYBaHHS.

[NocranoBka 3aBHaHHS AOCITIKEHb (HOPMYIIOETHCS SIK OLIHKA Pi3HUX
METO/IB CTPYKTYpHO-TIAPAMETPUYHOTO CHUHTE3Y pETyJIsITopa B CHUCTEMI
kiiMaTo3abesmeuenHs.  J[nsg  peamizamii  mOCTaBIIGHOTO — 3aBIAHHS
BUPILIYIOTBCS HACTYNHI 3ajadi: aHalli3 TEXHOJIOTIYHOTO MpOLECY;
CTBOPEHHS MaTeMaTHYHOI MOJEJIi; CTBOPEHHS IMITaliiHOT MOJIENI; CUHTE3
perynsTopa CHCTEMU KepyBaHHSI.

Heski mokaszaHi B Hamii poOOoTi igei MOXIMBO BUKOPHUCTOBYBAaTH HE
TIJBKY JUTS BUPOIILYBAHHS Pi3HUX BUJIIB OBOYIB, PPYKTIB, KBITiB, a TAKOXK B
THIINX Tany3sX Je TOTpeOyeThCs Mpolec MiATPUMKU TeMIeparypu Ta
3BOJIOXKEHHSL.
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Development and synthesis of control of internal combustion engine

Bilel Gaaloul, Student
Sumy State University, Sumy, Ukraine

Today, the technical, economic, and environmental requirements for
internal combustion engines (ICE) and their control systems are increasing.
Despite the notable achievements in engine building, there are such models
of an internal combustion engine as a control object and a model of a
control system (CS) of an internal combustion engine [1-2], the main
element of which is the engine. To improve a process such as an engine
control requires a mathematical model that adequately reflects its dynamic
properties. In modern literature, there is a limited number of works that
consider internal combustion engines from the perspective of control
theory. All modern internal combustion engines operate under the control
of electronic engine control (ECM) systems based on microprocessor
control systems (MCS). Control actions, in this case, are calculated based
on three-dimensional tables written to the system ROM. These tables are
generated experimentally at the stage of engine calibration. This control
method is explained by the incredible complexity of the internal
combustion engine as an object of control. However, in this case, the
control actions are not optimal due, on the one hand, to the dispersion of
the technological parameters in the manufacture of a particular engine, and
on the other hand, since the control action is calculated by reconciling the
tabular values.

Experimental data obtained from research makes it possible to develop a
synthesis technique for an internal combustion engine control system. So,
we have the following work tasks:

1. Development of a mathematical model of the internal combustion
engine using fuzzy logic algorithms and neural networks.

2. Experimental confirmation of the performance of the developed
model.

3. Development of a hardware-software that implements an internal
combustion engine control system’s function.
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Figure. 1 — The scheme of the automated system with the internal
combustion engine

1 - the controlled object, that is to say, the engine with its systems and
the drive unit.

2- actuators that change the operating mode of the object and its
elements and alarm elements intended to inform the personnel.

3- a converter device that analyzes signals from sensors and control
devices and generates commands for actuators and alarm elements.

4- a system of sensors measuring the controlled parameters and the
adjustment devices, inputting signals from the engine control panel
regarding the required change of operating mode.

Scientific supervisor: Kulinchenko. H.V., Associate Professor

1. Reitz, R.D.; Ogawa, H.; Payri, R.; Fansler, T.; Kokjohn, S.; Moriyoshi,
Y.; Agarwal, A.K.; Arcoumanis, D.;Assanis, D.; Bae, C.; et al. IJER
editorial: The future of the internal combustion engine. Int. J. Eng. Res.
2019.

2. Hualei Li, Guozheng Zhang, Huiyan Zhang, Lei Shi, Mingyang Yang,
Kangyao Deng."Equivalent matching model of a regulated two-stage
turbocharging system for the plateau adaptability”, Proceedings of the
Institution of Mechanical Engineers, Part D: Journal of Automobile
Engineering, 2016
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ABTOMaTH3allisl Mpouecy CyIIiHHA TeXHIYHUX KOHOMEb

Kyninuenko I'.B., doyenm; Benivaii b.B., cmyoenm
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YKpaiHa

AHani3 TEXHOJOTIYHHX 1 TEXHIYHHX MapaMeTpiB CYIIMIbHUX MAaIluH
CTBOPEHUX 1 BCTAHOBJICHMX Ha MiANPHUEMCTBAX MEPBUHHOI 0O0pOOKH
JO3BOJIMIIA BUSBUTH CTIMKY TEHACHII0 30iJbIIEHHS BCTAHOBICHOI
MOTY>KHOCTI €JNEeKTPOABUTYHIB 1 BHUTpAaT TEIUIOBOI €HEprii Ha BHIAPU
BOJIOTH TIPY HU3BKIH SIKOCTI CYIIKH. B 3B’s13Ky 3 UMM BHHUKIA 00’ €KTHBHA
HEOOXITHICTh CTBOPEHHS CYyMIAPOK HOBOTO IMOKOJIHHS 3 TOKPAaIIeHUMHU
TEXHIYHUMH Ta TEXHOJIOTIYHUMH XapaKTEPHUCTHKAMHU IS CYIIKH SIK B
Kirnax, Tak i pyJoHax.

BupimmTti mocrtaBieHy 3agady MOXKHA 4Yepe3 MOJETIOBAHHS JTAHOTO
Mpollecy 1 Ha OCHOBI pe3yNnbTaTiB MOJENIOBAHHA MOXHA OyayBaTH
aBTOMATH30BaHy CUCTEMY KepPyBaHHS 3 JOMOMOTOI0 SIKOi OyJe MiABHIICHA
SKICTh KiHIIEBOTO MPOAYKTY 1 OyZJe BiANOBiAaTH CydyacHWM CTaHIapTam
eHeproz0epeXeHHss Ta eHepros3arpar. Takoxk Oyme IOZaTKOBa BHTOMA Y
peHTA0ENBHOCTI MPOEKTY Ta PECypco3arpaT a TaKokK IX 30epeeHHs Ta
exoHoMii. HeoOximHi A1 HalalITyBaHHsS MapaMeTpH BimoOpakae cxema
iH(opMaIliitHO-MaTepiabHUX MTOTOKIB 300paXkeHa Ha pUCYHKY |
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TpaHcnopmya cmplska
Pucynok 1- Cxema indopmaniiiHo-MaTepiaibHUX TIOTOKIB

PeanizyBatucs cucremMa KepyBaHHS Oyae LUISXOM MOJEPHi3aLii
nepudepiiHux 3aco0iB abo X 3aMiHOK0 Ha Cy4YacHI aHAJOTH 3aco0iB
aBToMaru3ailii (maBadi , BUKOHABYI MEXaHI3MH , MPOTrPaMHO-JIOTIYHI
KOHTpoJiepH). Pe3ynmpTaTm  JoCHiDkeHb B TIPOEKTI MOXXHa Oyje
BUKOPHUCTATH HE JIMIIE B KOHOILICBOJICTBI a TaKOX JUIsl aBTOMaTH3aIlil
MIPOLIECIB CYIIIHHS IHITNX POCIUH Y1 PEYOBHH.
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OnTumizaniss 4acoBoi CKIATHOCTI ayIuTy
eHeproeeKTUBHOCTI OyaiBeJib

Joxmnsn €.1., cmyoenm ep. 1113-2m
[IpukaprmaTchkuii HaiOHANBHUHN YHIBEPCHTET
imeni Bacuns Credanuka, m. [Bano-®pankiBcbk, Ykpaina

Beryn. [lutannas migBuieHHS eHEepreTHYHOI e()eKTUBHOCTI TIOB’SI3aHO
13 TOCTITHUM 3pOCTaHHSIM BapTOCTi NAIMBHO-CHEPTETUYHUX PECYPCIB Ta, i3
HEOOXIZHICTIO 3MEHIICHHS IX cnokuBaHHA. EHeproaymur, sik mepeBipka i
JOCTIKEHHS TIOTOKIB eHeprii, 3a1st i 30epeskeHHs y OyaiBii, mporeci abo
CHCTEMI € HQ/J3BHYAailHO BAXIMBHM KOMIUICKCOM  3aXOMiB  JUIS
3a0e3nedyeHHs eHeproe()eKTUBHOCTI. METOI JOCHIKCHHS € ONTHMi3allis
4acOBHUX 3aTpaT Ha MPOIIeNypy CHEProayauTy Oy liBeb.

Metoau. Ha oCHOBI YMHHHUX JepXaBHUX CTaHIAPTIB YKpaiHu Oyio
PO3pOOJIEHO  CHCTEMAaTH30BaHUI MOPSAOK poOOTH  EHeproayauTopa.
BusnaueHo wuwacoBi 3aTpaTH TIOB’si3aHi 3 eTalaMH CHEProayimTy.
BpaxoBano BUMOTH 100 B3aeMoO3aJIeHOCTEH Mik eramamMu. OTpuMmani
3aJIeKHOCTI Ta OOMEXKEHHS TpaHCQOPMOBaHO B 3ajady JiHIHHOTO
nporpamMyBaHHsI, sika PO3B’°si3aHa 3 BUKOPUCTaHHIM (ppeiiMBopky Gurobi.

PesyabTaTu. B pesynprari ycmimrHOTO po3B’S3aHHS ONTHUMIi3alliiHOL
3a7a4i BAAJOCS OTPUMATH MOCHIJOBHICTH ONEpaliiii 3 €HeproayauTy, L0
JI03BOJISIE 3MEHIIIUTH TOBHHUK 4ac eHeproayauty Ha 4.2% y TOpiBHSHHI 3
ICHYIOUOI0 ~ TPAaKTHUKOK Ha  MiJAIpPUEMCTBI-3aMOBHUKY. Po3pobieHo
mporpaMHe 3a0e3medeHHs JUIsi ONTHMi3allil ITOCHiJOBHOCTEW omepariiit
eHeproayauTy, 3a gonomororo React.js, Firebase Realtime database, React
Native.

IlepcnekTHBU MOAANBIINX A0CTiMKeHb. OCKITBKY PO3B’I3aHHS TaHOI
3ajadi  3acobamMM  JTHIKHOTO MPOrpamMyBaHHS BHSIBUJIOCH  CYTTEBO
PECYPCOEMHOIO 3aJ1a4€i0, IEPCICKTHBHUM € TepeXii BiJl TOYHHX JIO
EBPUCTHYHHUX AJTOPUTMIB, SIKi JO3BOJSIOTH CYTTEBO 3MEHIIUTH YacOBY
CKJIaJHICTh, 3 HE3HAYHUMHM BTpaTaMH TOUYHOCTi. 30KpeMa, IepPCIIeKTUBHUM
€ 3aCTyBaHHs KBAHTOBUX T'€HETHYHHX alroputmis [1].

1. V. Tkachuk, M. Kozlenko, M. Kuz, |. Lazarovych, M. Dutchak,
Electronic Modeling, 41 No 3, 43 (2019).
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JoctiaskeHHs MeTOIB MYCKY ACHHXPOHHOI0 IBUTYHA
HACOCHOTO arperarty

IBuenko 10.0., cmyoenm; Ilanna A.O, acucmenm
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YKpaiHa

HacocHi arperatu 3acTocoBYIOThCS y 0aratbox cepax HaIIOro >KUTTH.
30KpemMa, BOHHM € BIIMOBITAIBHOIO YAaCTHHOIO OOJIATHAHHSI aTOMHUX Ta
TEIUIOBHUX CTaHILIH, [0 BUPOOISIOTH TEIUIOBY Ta EJIEKTPUYHY €HEeprii, Ae ix
OCHOBHOIO 33Jauelo0 € KUBJICHHsI TApOBOTO KOTJa pobo4oro pianHO0. s
OUX IIed po3poOiieHe IIiie CiMEeWCTBO HACOCiB, SKi HA3WBAIOTh
KUBWIBHUMHU. Y SKOCTI ABHUTYHIB JUIi OOEpPTaHHS HACOCIB IEPEBAKHO
BUKOPUCTOBYIOTHCSI ACHHXPOHHI. Uepe3 CBOIO BEIHMKY PO3MOBCIOKEHICTD
HAacOCHe  OONagHAaHHS  CIOKMBAa€  TIOMITHY  JIONKO  BHPOOJIEHOT
enexkTpoeHeprii. OKpiM TOTro, HaAIWHICTE POOOTH TaKOTO OOJAJHAHHS Ma€
Iy’Ke BelMKEe 3HaYCHHS JUIl KOMYHAJIBHOTO TOCIIOAPCTBa, a JJs 0araTbox
BUPOOHUIITB, OCOOJMBO  C€JCKTPOCTaHIlid, HaAIHHICTP HACOCIB €
kputnaHoto. [lepenmiveni (akTopu 3yMOBIIOIOTH TOCTIHHY aKTyallbHICTh
JOCTIDKEHb THWTaHb, TIIOB’SI3aHUX 3 IMOOYJOBOK Ta EKCIUIyaTalli€ro
HACOCHOTO 00JIaIHaHHS, 30KpeMa HACOCHUX arperariB.

VY poboTi mocmimkeHo pi3HI cnocoOM MyCKy aCHMHXPOHHOI'O JIBUTYHA
HACOCHOTI'0 arperary, a came MepeKIIoueHHSIM 3 3ipKH Ha TPUKYTHHK, Yyepe3
MPUCTPIH TIABHOTO MYCKY Ta Yepe3 NepeTBOpioBad 4acToTh. JlocmimKeHHs
BHKOHAHE NUIIXOM MojenmoBanus y cepenoBuini GeckoCIRCUITS. s
3pYYHOCTI, MOJIENb BKJIIOUYAE y ce0e TPH OJHAKOBUX aCHHXPOHHI IBUTYHH 3
HAaBaHTAKCHHSAM Ta PI3HI CXEMH >KHMBIICHHS, BIJIOBIIHO JIO CIOCOOIB
MycKy. Y BIONOBIIHUX OJIOKax 3a7al0ThCsl HEOOXIAHI MapamMeTpu
MEpeTBOpIOBayYa, NapaMeTpyd MNPHUCTPOI0 IIABHOTO IYCKy, NapaMerpu
CXEMH 3ipKa-TPUKYTHHK, MOMEHT 4acy Ta BeJMYWHA 3MiHW HaBaHTaKCHHS
Ha Bajy JBUTyHa. Pe3ynbTatu MoJietoBaHHS POOOTH CUCTEMH OTPUMaHi y
BuraAi rpadikiB Ta MacHBiB YMCIOBHX JaHUX. IX aHami3 J03BOJSE
3pOOMTH BHCHOBKM LIOAO OCOOJIMBOCTEH Ta AOLUIBLHOCTI 3acTOCYBaHHS
PI3HUX METOJIB ITyCKy JIBUTYHa HAaCOCHOTO arperary. Hampuwkian takuw,
o 3a0e3nevuye HaMEeHII 3HaYeHHsI CTPYMIB Ta BUKHJIIB MOMEHTY, € TIYCK
Yyepe3 MepeTBOproBav. Ajle, 3 iHIIOro OOKY, BiH € HAaWOLIbII CKIAJHAM Ta
noporuM. ToMmy, JUIS KOHKPETHOTO 3aCTOCYBAaHHS JIOLIJIBHO OOUpaTH Ta
HAJIANITOBYBATH HAMOUIBII MPUUHATHAHN CIIOCIO, B YOMY 3HAYHO JIOTIOMAarae
3aIpONOHOBaHA MOJIEIb.
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BnumB koedinieHTa TemionpoBigHOCTI Ha eHeproedeKTUBHICTH
KOHCTPYKIii apOYHOr0 THILY

ymunnuceka K.C., acnipanm; Txauenko L.I'., doyenm;
3anopi3pKkuil HAIllOHANBHAN YHIBEPCHUTET, M. 3aOpikoKs, YKpaiHa

VY pamKax pO3BHTKY TEIUTUYHOI'O TOCIOJAPCTBA BUHHKAE HEOOXiIHICTH Y
ITIIBHINCHHI €HEeproe(eKTUBHOCTI TEIUIMYHOTO TOCTIONApCTBa Ta TETUIHII
SK OKpeMoro o0’ekta rocrmojaproBaHHs. HeoOximgHicTh Takux i
3yMOBJICHA Pi3KUMH 3MiHaMH Tapu(]iB Ha OMaleHHS SIK EJIEKTPOCHEPTIEI0,
TakK i ra3oM.

PosrissHeMo TpuiapoBy TeIDHMIIO apodyHoro tumy (puc. 1): 1 map —
HOJETUIIEHOBA IITiBKa, KoedilieHT TemonposigHocti — A4 =0,35
[Br/(M'K)], ToBmmHa — & =0,004M; 2 map — A, =0,022 [Br/(MK)],
xoedilieHT Temosianadi nositps oy =5 [Br/(M?-K)], 5, =0,1m; 3 map —
nonikapbonar sutuit TM  Macrolux, A3 =0,21 [Br/(m'K)], «, =25
[Br/(M*K)], 83=0,008wm; BHyTpiwHiii pajgiyc K, =25 M, 32 IPHILYILICHH,
o0 TeMmIepaTypa MOBiTpS y mnpuMimeHHi rtemmumi t,, =20°C, 30BHI

6H

terui t,, = —20°C (MOKa3HUK y paMKax 3MMOBOIO HEPiofy).

Pucynok 1 — Cxema Ternuui apouHOro THITY

BukopuctoByrour GpopMyIiu 3aJ€XKHOCTI TeMnepaTypH i +1-ro mapy Bix i -
ro Ta Koe(ilie€HTa TeTUIONPOBITHOCTI OTPHUMAEMO:

A, G
27 In 0 (1)

ne d;,d;,q —BHyTpimHii Ta 30BHImHIA agiamerp |-ro mapy, 4 —

G =t —

[Br/(M-K)], koedimieHT TemronpoBizHOCTI i-ro mapy, 0, — JiHiiiHa
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IIUTBHICTH TETUIOBOTO IOTOKY, SIKY HEOOXIAHO PO3TNIAmaTH IJs KOXKHOTO
1apy OKpeMo, y 3B’s13KY 3 TOBITPSHUM MPOIIAPKOM Y KOHCTPYKIIi.
3 ypaxXyBaHHM JIaHUX 0coOnuBOCTel () Oyzae npuilMaTé HACTYIIHHI BUJ:

4 4
G =567, (tz +273 _(tz L2183 |
100 100

m(t,, —1
U @
———+> —In-H4 =
ody T24 di ody

Jie JUTS TOBITPSIHOTO TPOIIApKy, 32 YMOBH (Gr-Pr)2103 (Pr — uucno

[paunrast, Gr— uucio [pacroda), epeKTUBHA TEIIONPOBIIHICTH TTOBITPS 3
ypaxyBaHHSIM KOHBEKIIi1 BU3HAYAETHCS SIK

/16}(6 = /13 & = 01184\/ Gr-Pr. (3)

Pesynbratu qociimkeHHs TOBOIATH, IO MOJIKapOOHAT ePEKTUBHIIIE Hik
momietwieH. lle mOB’s3aHO 31 CTIMKICTIO Martepialy [0 KOJWUBaHHS
TEMIIEPaTyp, JOBIOBCTPOKOBICTIO €KCILTyaTallii Ta IepeBaroio y IIBUAKOCTI
TEIUIOBIIaYi, 32 PaXyHOK CTPYKTYpPH Ta KOe]illieHTa TerIONpOBiIHOCTI.
Tak eHepro30oepekeHHs! B KOHCTPYKIIT 32 paxXyHOK TPHIIAPOBOTO TIOKPUTTS
B 5 pa3iB OiNbIa HiXK TETUTUIII 3 OJHOIIAPOBHUM ITOKPHUTTSIM.

TakuMm YMHOM, MpaBHIbHUK BHOIp (OPMH TEIUIHI — apOYHOrO THITY
(miBummiHAp) Ta KOoMOiHAMiS HAHOLIBII PO3MOBCIOKEHUX MaTepialliB Mpu
OyAiBHUIITBI 1aHOT KOHCTPYKIi Y MPaBUIBHOMY CITiBBIIHOIIEHH] JO3BOJISE
OTpUMATH EKOHOMIi0 KommTiB g0 200 THCSY TpUBEHb 3a 5 POKIB Ta
eHeproe()eKTUBHICTIO y 5 pa3iB OUIbIIE HDK 3a YMOBH OJIHOLIAPOBOTO
MOKPHTTS.

1. M. A. Muxees, . M. MuxeeBa, Ocrosbvi menionepedayu (Mocksa :
«Queprus», 1977).

2. Texuniunmii noBimauk. URL: ttps://plastics.ua/assets/files/catalogs/buil
ding/Plastics_Tech-Reference.pdf (mata 3eepuenns: 21.01.21).

3. C. Il Kawun, Tennuywr u napruxu (Mockga : Punon-Knaccuk, 2012).
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HocainskeHHs yMoB (popMyBaHHS CTAI[iOHAPHHUX CTAHIB B METAJI€BUX
CTPYKTYPAX, 10 NiJIaI0THCS MeramjiacTu4yHii gedpopmanii

IOmenko O.B., doyenm; Kpexmun JI.M., acnipanm
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

B ymoBax wMeramnactiuuHoi Aedopmarii BiZOyBaeTbcs yTBOPEHHS
CTPYKTYpPHHX Ae(eKTiB Tak iX aHirimmis (mepexkpucramizamis). [Iponecn
nepeKprcTalizaii MOXXyTb TPU3BOJUTH IO YTBOPEHHS IPyOHX 3epeH, KOIu
IUTACTUYHICTD MaTepiany BiJHOBIIOETHCS;, B IMOAAIBLIOMY 3€pHa 3HOBY
(dparMeHTyIOTBCS, 1O 3a0e3ledye BHCOKY MimHiCTh. (OmHOYacHa
MPHUCYTHICTE Tpyomx 1 npiObHmx 3epeH (Puc.l) 3abe3nedye moeqHaHHS
BHCOKOI MIITHOCTI Ta BiTHOCHO TapHOI IUIACTHYHOCTI SIK JJIS YUCTHX
METaJiB, TaK i CIUIABIB, SKi MiAnaBatrch 00poOIi.

PucyHnok 1 — MeTaseBa cTpyKTypa, IO CKIAIAEThCs 3 TpyOuX i ApiOHUX
3epeH.

TakvM 4MHOM 3€epHa Pi3HUX PO3MIPiB MPECTABISAIOTH ABa Pi3HI Je(eKTH,
KOXEH 3 SIKUX OIMUCYETHhCS OKPEMUM KIHETUYHHMM DiBHSHHAM. [lomarouu 10
mux nedekTiB  IuciIoKalii, HeoOXiMHO TMpoaHani3yBaTh e(EeKTHBHY
BHYTPIIITHIO C€HEPTil0 CHUCTEMH 3 YpaxyBaHHSIM IMOTPIHHOTO BHECKy. B
pe3yibTaTi TOBEOIHKA Takoi CHCTEMH OIMCYEThCS CHCTEMOI TPhOX
ndepeHIifHnX PIBHAHb BiJJHOCHO WIBHJKOCTI 3MiHM TYyCcTHUH aedeKTiB
(mucnokaniid, rpyoux Ta ApiOHUX 3epeH). JlochmipkeHHS MaHOi CHCTeMHU
MeTo/IoM (ha30BOI IUIONIMHK JI03BOJISE MMPOAHANI3yBaTH KIHETUKY Ta THITH
CTIMKOCTI CTalllOHAPHUX CTaHIB.

1. AM. T'nesep, JI.C. Metinos u ap., [Tucvma ¢ JKOT®D 106, 752 (2017).
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MopaenoBaHHs ITMHAMIKM XBWIb y IapaMeTPUYHMX Jia3epax HA
BUILHHX €J1eKTPOHAX 3 €JIeKTPOCTATHYHUM OHAYJSITOPOM y KyOiuHOMY
HeJIiHiHHOMY HA0JIMKeHHI

Jlucenko O.B., npogecop; Koporait M.O., acnipanm; Insin C.C.;
Jlureunenko L. I., cmyodenm ep. [IM-01;
[epebeitnoc B. 0., cmyoenmxa ep. 1IM-01
Cymcpkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

HoBi mpucTpoi CHIBHOCTPYMOBOI PEJSTHUBICTCHKOI EIEKTPOHIKH, IO
3MaTHI CTBOPIOBAaTH TIOTYXXHE €JIEKTPOMArHiTHE BHUIPOMIHIOBAaHHSI B
niama3oHi Bil MM JI0 iH(ppadyepBOHMX XBHUIIb 3aBXKIH BUKIHKAIOTH IHTEPEC Y
JocHigHuUKIB. Jl0 TakuxX Kepen BiIHOCATHCS MapaMeTpUYHHUN Jlazep Ha
BUThHUX enekTpoHax (JIBE) 3 emekTpocTaTHUHUM OHIYISTOPOM. 3aBISKH
BUKOPHUCTAHHIO €IEKTPOCTaTUYHOIO OHAYIATOPA 3'SIBISAETHCS MOXKIUBICTH
OTPUMATH JOJATKOBE MiJCHUICHHS €JICKTPOMArHITHUX XBWJIb, IO BHUJILJISLE
TaKi IPUCTPOI Bif iIHIINX aHAJIOT1B.

Y poboti posrnsmaeTscs ogHOCeKmiHWN mnapamerpuuHuii JIBE. B
pobodomy 00'eMi IPUCTPOIO PENATUBICTCHKUI enekTpoHHui my4ok (PEIT)
pyxaeTbcs y mojsx monepedHoi H-yOiTpoHHOI Hakaykd, TMO370BXKHBOTO
€JIEKTPOCTATUYHOTO TOJI JAPYroi HakadK{ Ta €JIEKTPOMArHiTHOI XBHWII
curHainy. Takox B PEIl 30ymxyerbcs mBHAKAa Ta TOBUIbHA XBHWII
npoctopoBoro 3apsay (XII3). YV mociipkyBaHOMY NPUCTPOI CTBOPEHI
YMOBH I peami3allii JBOX IIOB'S3aHUX MIX COOOI0 TPUXBHIBLOBHX
napaMeTpUYHUX PE30HAHCIB. Y MEPLIOMY 3 TAKUX Pe3yJIbTaTiB MPUHMAIOTh
Y4YacTh XBWJISI €JIEKTPOMArHITHOTO CHTHaly, mojie H-yOoiTpoHHOT Hakayku
Ta noBiibHA xBWIA XI13. Takuii pe3oHaHC 3a3BUYali BUKOPUCTOBYETHCS Y
pamaniBcekux JIBE. lpyruit pe3oHaHc, SKMH € OCOOJUBICTIO
JOCHIDKYBAHOTO ~ MPHCTPOI0,  pealmi3yeTbcsi 3 BUKOPHCTAHHSIM
MOB3/IOBKHBOTO E€JIEKTPOCTaTUYHOTO TOJNS APYroi HaKaykW, IIBUAKOI Ta
noBinbHI  xBwii  XII3. 3aBAsky BUKOPHCTAaHHIO JPYroro pe30HaHCY
noBibHa XBuiA XI13 oTpuMye moaaTKoOBe MiJICHICHHS, SIKE Yepe3 MepLIni
PE30HAHC MEPENAETHCS JI0 EIEKTPOMATHITHOT XBUIII CHTHAITY.

Sk pe3ynbTaT MOJIETIOBAHHS 3HAWJEHO PIBHI Ta MEXaHI3MU HACUYCHHS
€JIEKTPOMArHiTHOTO CUTHaNy. 3'ICOBaHO BIUIMB BHUIIMX TapMOHIK XBHJII
XI13 3 Ha JAWHAMIKYy OCHOBHOI TapMOHIKH €JIEKTPOMATHITHOTO CHUTHAIY.
Posrnsinyro  nexinbka BapiantiB  takux JIBE, ski  Biapi3HSIOTBCS
0COOJIMBOCTAMH PEXUM POOOTH.
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MopenioBaHHS MHOKMHHHUX Pe30HAHCHUX B3a€EMOJiii y
JABONOBEPXOBOMY PeJSATHBICTCHKOMY €J1eKTPOHHOMY NMYYKY, 10
NMPHCKOPIOETHCS MO3X0BKHIM eJIeKTPHYHHUM N0JeM

Jlucenko O.B., npogecop; Bonk ¥0.1Y0., cm. suxradau; llleuenko A.T.,
cmyoenmxka ep. [IM-T1; IBamna A.B., cmyoenm ep. [IM-01,
[MonystHoB A.O., cmyoenm ep. 1IM-01
CymMmcekuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

PenatuBicTcbKi €NEKTPOHHI MYYKH BHKOPHUCTOBYIOTH B TPHCTPOSX
PEeNATHUBICTCHKOI TUIa3MOBOI €NEKTPOHIKM SK TOTYXHI JDKepena eHeprii.
3aBISKH 1bOMY 3'SIBISETHCS MOXJIMBICTH OTPUMYBAaTH, HANPUKIAL, B
nazepax Ha BinbHUX enekTpoHax (JIBE) xorepeHTHi peHTreHiBCHKi XBWII
abo B pamaHiBcbkux JIBE BHNIpOMiHIOBaHHS, SIKE 3/1aTHE 3HEIIKOKYBATH
KpwiaTi pakeTH. ToMy MOIENIOBaHHS NPOLECIB B TAaKUX EJICKTPOHHHUX
My4Kax € 3a7a4i BAKIMBOIO Ta aKTYaJIbHOIO.

JIBOTIOTOKOBI ~ peNATUBICTCHKIN CJIEKTPOHHI My4YKH (PEII)
BUKOPUCTOBYIOTh y JIBOIOTOKOBHX cyneprerepoguHHux JIBE uyepes
MOJKJIMBICTh BUKOPUCTOBYBATH IBOMOTOKOBY HECTIHKICTh SK JOAAaTKOBHIA
MeXaHi3M TiJICHJICHHS eJIeKTPOMAarHiTHUX XBWJIb. 3a YMOBH peai3aii
JBOIIOTOKOBOI HECTIHKOCTI XBWJIS mpocTopoBoro 3apsay (XII3), mo
30ymxyeTbcsi B aBomoTtokoBoMy PEIl 3pocrae excnonenmiameHo. Taka
XBHWJISI XapaKTEPU3Y€EThCS TIHIHHOIO JAUCTIEPCiiHOI0 3aexHicTIo. Yepes 11ie
s 3pocratodoi  xBuii  XII3 ymMoBa mapaMeTpuU4HOro Pe30HAHCHOI
B3a€MOJIi1 BUKOHY€ETHCS OJHOYACHO ISl BEJIMUYE3HOI KIJIBKOCTI TapMOHIK,
YacTOTH SIKMX JIeKATh Y Jiala3oHi BiJl 4acTOTH MEPIIOi TapMOHIKH [0
KPUTHUYHOI YacTOTH JIBOIOTOKOBOI HecTiiikocti. [Ipo Taky cuTyailito
TOBOPHTSH SIK PO MHOXXHHHI PE30HAHCHUX B3a€MOJII.

[Monana poGoTa MpHCBsUEHA JOCIIIPKEHHIO MHOXUHHHX PE30HAHCHUX
B3aeMOJIii B ymoBax, konu jaBonoTokoBuii PEIl mpuckoproeTbes
MOB3/I0BXXHIM CJIEKTPUIHUIM TIOJIEM. Hdunamiky CJIEKTPOHIB
PENATHBICTCBKOTO  Ty4Ka Ta XBWJIb OINUCYEMO 3a  JOINOMOTOIO
KBa3iriIpOJJUHAMIYHOTO PIBHSHHS, PIBHSHHS HEMEPEpBHOCTI Ta PIBHSIHB
MakcBena. BUKOpHCTOBYEMO METOJ yCEpEIHEHHUX XapaKTEPHCTHK, METOJ
MOBUIBHO 3MIHHUX AaMIUTITYJ] Ta CTaHIAPTHI YUCENbHI W aHaIiTH4YHI
METOAH. 3aBASKH METOAY YCEpEIHEHHX XapaKTEePUCTUK MU aHAIiITHIHO
pPO3AUIAEMO IIBHAKO3MIHHI Ta IMOBUIBHO 3MiHHI  BenuuyuHd. Jlis
LIBUIKO3MIHHUX BEJIMYMH OTPUMYEMO aHATITH4HI BUpasu. sl MOBUIEHO
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3MIHHHX BEJIMYMH OTPUMYEMO CHCTeMy Iu(epeHmiaIbHUX DPiBHSIHB, AKi
pO3B’sI3yeEMO 4HcenbHO. Tak B mojaHiii poOOTI 3HAWACHO CcUCTEMY
nrudepeHLialbHUX PIBHSHD UL aMIUTITYZ TapMOHIK €JEKTPUYHOTO TOJIS
XBWJII MIPOCTOPOBOTO 3apsmy. Uepes MOBUIBHY 3MiHY aMILTITYA TapMOHIK
(mopiBHSHO 31 3MiHOIO iX (ha3), 3amada YHCETHHOTO PO3B’SI3KY HE €
XopcTkoro. s 11 po3B’si3aHHs BUKOPUCTOBYEMO CTaHIAPTHI alrOpPHTMH,
Hanpuknag, metox Pynre-KyTtu 4-ro mopsaxy.

Byno 3'scoBano, mo He3Baxarounm Ha 3MmiHy mBHIKOCTI PEIl ymoBm
TPUXBHJIBOBOI pE30HAHCHOI B3aemonii Mik rapmoHikn xBum XII3
MPOJOBXKYIOTh BHKOHYBaTHCS. XOd4a BIIOMO, IO B 0araTboX MPHCTPOSX
BaKyyMHOI EJEKTPOHIKM 3MiHAa IIBUAKOCTI EIIEKTPOHHOTO  ITyYKa
MPU3BOAUTH A0 MOPYLIEHHS YMOB IapaMeTpUIHOI B3a€MOZII 1 3aBepILCHHS
poOOTH MIPHUCTPOIO.

CknazHiCTh MOJETIOBAaHHA MHOXKHHHHX PE30HAHCHUX B3AEMOAINA Y
neorotokoBoMy PEIL, y skoMy 3MIHIOETBCS UIBHAKICTH, MOJSATAE B
ypaxyBaHHI BEIMUYE3HOI KIJIBKOCTI PE30HAHCHUX B3a€MOIili TAPMOHIK XBHUJII
XII3. Taky 3amady BAaJOCS PO3B'A3aTH  3aBISIKA  MOJICTIOBAHHSI
MyJIBTUTaPMOHIYHOI XBHJII TPOCTOPOBOTO 3apsiy IMOJNIHOMOM. To0To
XBWIS IO CKJIAJIAEThCS 3 BEIMYE3HOI KUIBKOCTI TapMOHIK TOIAETHCS SK
moJiiHoM. Tak eJIeKTpUYHE MOJIe

E=Eje.+(Ee” +E " +..+Eye™ +cce., (1)

ne En — ammuityna N-i rapmoniku, p, =ot—k z — dasa 1-1 rapmoHiku

MOJKHA TIOJIaTH Y BHUIJISIII TIOJIIHOMA
—iN 2
e ™ (ay +ax+..ax*), 2

ne ay=Ey, a,=Ey ,..ay =Ey,....apy =Ey, x=e".

B3aemoaii MyJabTHTapMOHIYHUX XBWJIb IIBHJIKOCTCH, KOHICHTpAIlii
napiabHUX MyYKiB, €JIEKTPOCTATHYHOTO TOJS OMUCYEMO 32 JOTIOMOTOI0
MPOLEAYP, IO 3aCTOCOBYIOTHCS JI0 TIOJIIHOMIB.

VY mincymky Oyino 3'IcoBaHO, L0 TalbMyBajbHE EJIEKTPUYHE IMOJE
MPU3BOJIUTE N0 (HOpMYBaHHsS XBWJII MPOCTOPOBOTO 3apsay 3 MEHIIO
HIMPUHOIO YaCTOTHOT'O CIEKTpa MOPIBHAHO 3 CHUTYali€l0, KOJIU Take IoJe
BiACcyTHe. lIpHCKOpIOBaJbHE €NEKTPUYHE II0JIe J03BOJsiE CHOPMYBaTH
MYJBTUTAPMOHIYHI XBHJII TIPOCTOPOBOTO 3apsiy, HaBIAKW, 3 30UIbIIHM
YaCTOTHUM CIIEKTPOM.
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KineTuka npouecy Me;K0BOro TepTs HAATOHKOI0 1IAPY JbOIY

IOmenko O.B., doyenm; banansu A.YO., cm. suxkiadavy;

Paguenxo JI.A., cmyoenmra ep. @E-711
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

OCTaHHIM YacOM OJIHI€IO 13 aKTyaJIbHUM TPOOJIEM € JTOCITIKCHHS IIPOLECY
MEKOBOTO TEPTS B HAHOPO3MIPHHUX TPHOOJIOTIYHUX cucTeMax [1].

B maniii poOOTi po3risHyTa MaTeMaTHYHa MOJENb TMPOLECY IJIaBICHHS
HAJTOHKOTO IIapy JIbOMdy, IIO 3HAaXOAWUTbCA MDK JBOMa TJaIKHUMHU
TBEPANMH MOBEPXHAMH. [Ipy IbOMY TIIaBIICHHS BiIOYBA€THCS B pE3YNbTATI
HarpiBy Ta fii nedopMariii 3cyBy.

B naniit Mmogeni Temmeparypa Oyna B3sTa B SIKOCTI KEpYIHOUOTO MapaMeTpa,
a BHYTpIIIHE HAMPYXEHHS Ta 3CyBHA AeQOopMallisi — y SIKOCTi CIPsKEHOTO
TIOJIS Ta TapaMeTpa, M0 PO3pPi3HSIE CTAaHU CUCTEMH (TBEPIOTO Ta PiIKOTO).
VY pesynbTaTi OTpUMaHO CHCTEMY TPbOX MU(EpEHIIMHUX PIBHIHb, aHAII3
SIKOT TPOBOAMBCS MeTo/1oM (ha3oBoi mionuHu (Puc.1).

Pucynok 1 — ®azoBuif OPTpET CUCTEMHU

Jia BCiX MOXIMBUX PEXHMIB peani3allii TBEpIOro Ta po3M’SIKIIEHOTO
CTaHy TOHKOI'O Iapy JIboAy Oy/IM BHU3HAYEHI KOOPJIUHATHU CTINKUX CTaHIB
CHUCTEMH Ta BIONOBiAHI NOKa3HWUKW JlsmyHoBa. VY 3aiexxHocTi BiX
30BHIIIHIX MapaMeTpiB Ui KOXKHOIO 3 PEKUMIB Oyja npoaHai3oBaHa
KiHETHKa MpOoLiecy IUIaBJICHHS Oy Ha OCHOBI (Da30BHX IMOPTPETIB.

1. A.V. Khomenko, et al., J. Condens. Matter Phys 19, 33001 (2016).
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MopaenoBanHs AMHAMiKH KoBia-npoueciB y CymcbKiii 00J1acTi

Hazapenxko JI.JI., cm. suxiaday; Mapunauu T.O., cm. gukiaday
Cymcpkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

MogenioBaHHS TPOLECIB, IMOB’S3aHUX 3 IMAHACMIEI0 € aKTyaJlbHOIO
noTpeboI0 ChOrOJIeHHS, 00 T03BOJISIE OLIHIOBATH 1 MPOTHO3yBaTH IWHAMIKY
ernigeMiooTiaHuX mporieciB. Ilomepeani cBiTOBI MaHmeMii JaJiu TIPHUBLA 0
CTBOPEHHS KJacy MAWHAMIYHUX MOJENeH Ui aHali3y MOUIMPEHHS
pi3HOMaHITHUX BipycHUX 3axBoproBaHb. OfHa 3 Takux mozener , SEIRD,
BUKOPHCTaHA JIJIsl OLIHKH MOIIUPEHHS KOpoHaBipycy B CyMChKiii 00macTi.
[TapameTpu Mogneni po3paxoBaHi 3a IMIOACHHHUMHU CTaTHCTUYHUMH AaHUMHU
321.01.2021 mo 14.03.21 [1].

SEIRD-Mozens peanizye 3agagy Komri mis cuctemu audepeHIianbHIX
PIBHSIHB TIEpIIOTo OPSAKY [2].

s BS(I@)
da N
dE  BS(OIE)
=N SE(t)
ﬂ = 8E(t) —yi(t) — pi (D)
dr ¥ #
dR
g =7i®)
T pi(t)

Mozens nependayae noain nomynsmii Ha 5 knacis oci6: S(t) — Susceptible
(MoxyTh OyTH 1H(]iKOBaHI); I(t)- Infectious (iH]ikoBaHi, IO MOKYThH
nepenaBatu Bipyc); E(t)- Exposed (marots inky6aniiinuii nepion); R(t)-
Recovered (ogyxann); D(t) — Dead (momepinn); t — yac (y nusax); N —
KUIBbKICTh HaceJeHHA. 3HayeHHA Koe(illeHTiB: [ — MIBUAKICTb
iH(ikyBaHHs; ¥ =1/T(T —rpuBaicTh XBOPOOH)- MBHAKICTH Oy>KaHHs; 1/ &
-TPHUBAJICTh 1HKYOAIIHHOTO Mepioay; |- KOePIIliEHT CMEPTHOCTI.

Mogens peanizoBana wmeronoMm Pynre-Kyrra 4-ro mopsaky. 3a
noyatkoBuii MomeHT uwacy t=0 Oeperbca 14.03.21. Pospaxynku
MPOBOAMJIMCS 3a JIBOMa CIICHAPIAMH IIBUIKOCTI 1H(IKyBaHHS, IO
3YMOBIIEHO TIOSIBOIO HOBHX mITaMiB Bipycy (PucyHok 1- a), 0)). [louaTkoBi
3HavYeHHs (yHKUil Ta mapameTpu Mozesi HaBeaeH] B Tabmmui 1.
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Tabmmms 1 — 3navenns mapamerpis SEIRD-momeni

ITapametp IaaukaTop Cymchka 0051acTh
N HACEJICHHS 1068000 (na 20.02.21)
B MOBIJIbHE 1.01

LIBUIKE 1.6
¥=1UT T=14 nnis 0.071
ad=1/T, T1=5,1 nuis 0.196
u nomepai/indikoBani 731/51169=0,014
1(0) ingikosani Ha 14.03.21 51169=0,0479N
R(0) onyxanu Ha 14.03.21 47185=0, 0442 N
D(0) nomepiu Ha 14.03.21 731=0,00068 N
S(0) Mosxnuso iH}. Ha 14.03.21 0,95N

Po3p’si3km Mmozmeni B makeri Matlab mpezacrasneni rpadidHo.

X 10° Tpachikyt cykui 1220 Tpachikst dyHKiA

—S

— —E[] | Ell
—If 10 —1p
—R
—D

N 1 /N
A \ /N
A AN A \
M\ E arl\/ \
i I\ \
/A X | \
J7AVAN [/ AN
/ N — YAV N
/ X g /
N ~_

o= — —
0 10 20 30 40 50 60 70 80 920 100 0 10 20 30 40 50 60 70 80 90 100
tani taHi

a) 6)
Pucynok 1 —a)- SEIRD st f=1.01; 6)- SEIRD nnst f=1.6

Amnaniz rpadikiB Mmokasye, 0 MaKCHUMajbHa KUIBKICTh XBOPHX Oyze
BusiBNieHa 3a 15-18 mHiB, a npunuHenHs iH(pikyBaHHS - yepe3 70-80 mHiB.
[lix 3aXBOPIOBAaHOCTI HACTaHE paHillle 32 YMOBH MIBHAMIOrO iH(iIKyBaHHS.
Moxe 3axBopiTh 10 60 % HaceneHHs. MoJiesb JEMOHCTPYE BHUCOKHI
MOCTIHHUKA  piBEHb CMEPTHOCTI BiJl KOpPOHaBIpycy Yy BiIIaleHil
nepcneKkTuBi. Pe3ynpTaT  MOCHIDKEHHS MOXYThb OYTH BHKOPUCTaHi
OpraHaMH MICIIEBOTO yPsTyBaHHS JUIsl IPUHHATTS ONITUMAIbHUX PIllICHb.

1. M. Wayne,et.al., Epidemics 25, 9 (2018).
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MogesroBaHHs (POPMYBAHHS MeTaJIeBUX HAHOYACTHHOK
HAa MOBepXxHi cpidiaa

Xomenko O.B., npoghecop; Kotmsap H.I'., cmyoenm ep. IIM-T71;
3axapoB M.B., acnipanm ep. ACIl¢m-8.1
CyMchbkuii nepkaBHui yHiBepcuteT, M. Cymu, Ykpaina

AHami3 Cy4acHUX JiTepaTypHHX JDKepes MOKa3aB, IO MaKpOCKOIMIYHa
MOBeJiHKa Marepiany Oe3lmocepeHbO 3aJEeKUTh Bil OCOOIMBOCTEH HOTO
MikpocTpykTypu. CyuyacHe mporpame 3a0e3leueHHS Ta KOMII FOTEpHi
3aco0m oCTiKEeHHS pOOISATh ChOTOHI pEATbHUM Te, IO BUOPa 3/1aBajocs
3a MeXaMH MOXIIMBOCTI. YBary HpHUBEPTAE IOCIHIKCHHS IMOBEPXHEBUX
SBUI Ha aTOMapHOMY piBHi, II0 OOYMOBJIEHO PO3BUTKOM BiJIOBIAHUX
eKCIIEPUMEHTAIBHUX METOIUK, HAIPUKIAJ], aTOMHO-CHIIOBOI MIKpOCKOIIi,
amapaTy MOBEPXHEBHX CHJ, a TaKOX IHTEHCHBHOIO MIiHIATIOPH3AIliE0
eNeKTpOHHMX 1 1iHmuX mnpuctpoiB [1]. Cepex yxke TpaaumiHHUX
JOCTIDKEHb, HANPUKIAJ, SBHII HAHCCCHHS IOKPUTTIB a00 HaIWJICHHS
TOHKMX IUTIBOK, JOCHTh INBHJIKO PO3BHBA€ThCI HOBAa  Trajy3b

HAaHOTEXHOJIOIl — HAHOTPHOOJIOTIs, SKa PO3MIIIIAE TEPTS Ta 3HOC
MOBEPXOHb Ha aTOMapHOMY piBHi [2-4].
«SurfaceGrowth» — 1e nporpamMHuil NPOXYKT, NPHU3HAYCHUH IS

MOJICJIFOBAHHS TEPTSl METAJEBUX HAHOYACTHMHOK HA MOBEpPXHI rpadeHy Ta
IHIIMX ~SIBUIIl METOJOM MOJIGKYJsIpHOi auHamiku. Jlama mporpama
NpeAcTaBisie COOO0K0 MEepIIMH KPOK Ha HUIAXY BCEOIYHOTO TEOPETHYHOTO
JOCHI/DKEHHSI METaJIeBUX HAHOYAaCTMHOK Ha TNOBEpXHI rpadeHy 3
BUKOPUCTAHHSIM METO/Y KIacHYHOI MOJEKYJSIpHOI nuHaMiku. Bona nae
MOJJIMBICTh BHBUYEHHS PyXy METaJIeBUX HAHOYACTHHOK Ha TOBEPXHI
OJHOTO WIapy aTOMiB BYIJIELI0, YNAaKOBAHUX B PELIITKY, CKIAACHY 3
«OKOJIMHUX CTITBHUKIBY [5].

[MpoBoauThess Momudikaiis gaHOi TporpaMu Ta  JOCIIIKEHHS
(¢bopMyBaHHA HAHOYACTHHOK Nagajil0 Ha IIOBEPXHI OJHOIIAPOBOI
migknaaku cpibma. [ns peamizamii i 3MiHIOETBCS  (QYyHKLIA, fKa
BIJITIOBIZIa€ 3a CTPYKTYpY Marepiany MiJKIAJKA Ta KOOPJAHHATH aTOMIiB.
Ko migxoauTs st rpaHelieHTPOBaHOI Ta 00’ €MHOLIGHTPOBAHOT KyOIYHHUX
pemritok. OCKIIBKHM cCIIOCTEpeXeHHs BigOyBaeTbcsa mig KytoM 90° mo
MOBEPXHI, TO Juii 000X BHIIB PEIITOK CIIOCTEPIraeThCsl OJHAKOBA

cTpykrypa (puc. 16).
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A B

a 0
Pucynok 1 — Cxema po3MilieHHS aTOMiB 00’ €MHOIIEHTPOBAaHOI KyOi4HOT
pewiTky: (a) 3arajdpbHUN BUL; (0) BUA 3BEPXY 32 HOPMAILTIO.

VY Hamiii nporpami OJI0KH MICTATh 10 32 aTOMH|, SIKi CKJIaJAlOThCS 3a
JaHOIO cXeMOI0. biok po30nBaeThCst Ha YOTUPH (HPArMEHTH, KOXKEH 3 SIKHUX
ckiagaeTbest 3 8-Mu aromiB. [IpoHymMepoBaHi BOHHM HACTYIHHM YHHOM.
Atom B mpuitmae HympoBmii HOMep, atom C mpwuiiMae Iepmvdii HOMeEp,
atoM | — 2-i1, atom D — 3-ii 1 Tak mami. 3amarotbes 3MmimeHHs dx Ta dy, ski
00MEXYIOTh PO3MipH cekiii. Y Hamomy pumanky dx=dy=2. JlogaTtkosi
3CYBHU CX Ta Cy JaOTh MOXIIMBICTH PO3OMTH BCIO IIJKJIANKYy Ha CEKIli Ta
NpOHyMepyBaTH iX. TakMM YHHOM, CX Bi/AIOBiZa€ 3a HOMEp aToMma, a Cy —
3a HOMEp cekmii, 0 sikoi Hajexuth (parmeHT. KoopawHaTu atomiB
BH3HAYAIOTHCS TIPU HakIaJaHHI (parMeHTa Ha Bici koopawHAT. JJoBxkuHa
rpaHi citku OepeTbcsi piBHOIO ojuHHII. [licms 3amiam maHol (QyHKIIT y
noyatkoBii mporpami «SurfaceGrowth» motpibHo 3amatu  GizuuHi
napameTpH cpioJa.

1. B. Bhushan (Ed.), Springer Handbook of Nanotechnology (Berlin:
Springer: 2007).

2. B. Bhushan (Ed.), Nanotribology and Nanomechanics (Berlin: Springer:
2005).

3. E. Gnecco, E. Meyer (Eds.), Fundamentals of Friction and Wear on the
Nanoscale (Berlin: Springer: 2007).

4. L. Dai, V. Sorkin, Z.D. Sha, et al., Langmuir 30, 1573 (2014).

5. https://github.com/prodk/SurfaceGrowthConsole/blob/master/doc/
SurfaceGrowth_user_guide.pdf SurfaceGrowth
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IlocTpoeHne rucTorpaMM OpHMeHTHPOBAHHBIX TPATMEHTOB J1JIs1
aHaJIM3a N300pPaKeHuil, CogepsKalMX CJI0KHbIE CTPYKTYPHbIE
NaTTePHbI

Jlrotetid A.T., cmyodenm ep. [IM-71; Kuszp U.A., k.¢h.-Mm.H., Ooyernm
CyMckuil rocyapcTBeHHbIN yHUBepcuTeT, M. CyMbl, YKpauHa

3amady pacno3HaBaHMs OOBEKTa MOXKHO PAacCMaTpUBaTh KakK IIOHMCK
COBIIQJICHUN MEXAy IeNeBOH MOJENbI0 W Ha0OpPOM JECKPUITOPOB,
KOTOpbIE W3BJIEKAIOTCS M3 TECTOBOro u3oOpakeHus. OOHapyXKeHue u
UACHTHQUKALUS OOBEKTOB, MMEIOIIUX CJIOXHYIO BHEIIHIOI CTPYKTYPY
(HampuMep, OTIeYaTKU NaJbLeB) SIBJISETCS CIOXKHOW 3a7adeil B OCHOBHOM
13-3a BBICOKOM BapUaTUBHOCTH SIBJICHUH U BO3MOXHBIX CUTYaLlUM.

Jus pacno3HaBaHHA OOBEKTOB CO CIA00 BBIPAKEHHOW CIIOXKHOUN
CTPYKTypOoH B  JaHHOH paboTe  HCHOJIB30BAINCH  THCTOTPAMMBI
OpPUEHTHPOBAHHBIX TpaJWeHTOB. Mes meToia 3aKiitoyaeTcss B TOM, UTO
JIOKaJbHBIA BUI B popMa 00beKTa Ha N300paKEHUH MOTYT OBITh OMTUCAHBI
pacrpenesieHieM MHTCHCUBHOCTH I'PaJIEHTOB (HAIpPaBJICHHBIX KOHTYPOB).
Jnst peanu3anydy METO/a MCXOJHOE TECTOBOC HM300paKeHHE NEeNUTCS Ha
HeOoINbIINe CBA3aHHBIC YYacTKH (SUEHKHM), A KaXAOHM U3 KOTOPBIX
BBIYUCIISIIOTCS. TPAJUEHThl U3MEHEHUs SpKOCcTH mukceneil. KomOunams
IPaZiEeHTOB MPEACTABIAECT COOON necKpunTop. Takod AECKpUNTOp HMeeT
HECKOJIbKO KJIFOYEBBIX IPEUMYIIECTB: 0oOpalaThiBas OTIENbHbIE S4YEHKH,
METOA  COXpaHSeT  HMHBAPUAHTHOCTb K  TCOMETPHUECKUM  H
(hoTOMETPHUYECKUM NMPEOOPa30OBAHMSIM.

[pencraBnennsiii Meron Obul  peanusoBan Ha MATLAB. J[lns
HOpMaJIM3aliy SIPKOCTH TIMKCEJICH TECTOBBbIE IBETHBIE HM300pa)KCHUs Ha
HAYaJIbHOM OJTalle NpeoOpa3oBBIBAJIICH B H300PaKEHUS C OTTCHKaMHU
ceporo 1BeTa. brIcTpoe BeIYMCIEHNE Tpaiie€HTa BRIMOIHAIOCH C TOMOIIIBIO
MaTpUIIBl CBEPTKH, B peE3yJlbTare uYero OBUIM TOJYYEeHBI MAaTpPHUIIBI
MPOM3BOAHBIX BJOJb OCEH X M Y COOTBETCTBEHHO. Ha ocHOBe MaTpui
MPOM3BOAHBIX BBIYMCISUINCE YIJIbl W 3HAYEHHWA T'PaJUEHTOB B Pa3HBIX
Toukax u3zo0paxkeHus. B paboTe paccMOTpeHBI cllydyan 3HAKOBOIO H
0€33HaKOBOrO TpPAJMEHTa, YTO OMNPENeNSIOCh BBHIOOPOM  YIIIOBOTO
pacnpeneneHuss  KaHalmoB  rucrorpammel.  [lokazaHo, u4Tto TpHm
pacro3HaBaHU U300paKEHUH, KOTOPBIE COEPKAT CIOMXKHBIE CTPYKTYPHBIE
MaTTepPHBI, AEBITUKaHAJIbHAS TUCTOTPaMMa C YTIIOBBIM PacIpeieIeHHeM B
nuamnasone ot 0 1o 2z gaet Hanbosiee KaYeCTBEHHBIE PE3YJIbTAThI.
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JocainzkeHHs mpouecy caMo30MpaHHs MOJIMEPHHUX JAHIIOTIB B
paMKax KpPyNHO3ePHHUCTOI Moaeti

Omenko O.B., doyenm; ['pec B.M., cmyoenm ep. @PE.m-01
CyMchbkuii nepkaBHui yHiBepcuteT, M. Cymu, Ykpaina

OpauM 13 IepCIEeKTUBHUX HANPSAMKIB PO3BUTKY HAHOTEXHOIOTIH €
BHUBUYCHHS Ta CTBOPCHHS HOBITHIX MaTepialliB i3 3aJJaHUMH BJIACTUBOCTSIMH,
SKi CyTTEBO 3aleXaTh BiJ CTPYKTypH Marepiary. OmHHM i3 METOHIB
OTPUMAHHS CTIHKHAX CTPYKTYP € MPOIEC CaMO30MpaHHs, KOJIU MOJIEKYJIISpHI
CerMEHTH CIIOHTaHHO abo ckepoBaHO 00’emHyloThcs. Ha BigmiHy Bin
HAHOYACTHHOK, SKI YacTO HE MalOTh MOXKIHBOCTEH JJsi KEpOBAaHOTO
camMo30WpaHHA, HUTKH HYKJIETHOBHX KHCJIOT HO0Ope WiIXomsaTh st
OyAiBHUITBa HAHOPO3MIPHHUX 00'€KTIB 13 33JaHOI0 apXITEKTYPOIO.

TeopeTnuHO OCHOBOIO 1yIst onucy 00’ enHanns JIHK-cermenris B
ciabkonoB's3ani nanmooru (Puc.l) € kpymHO3epHUCTa MOJAETH, 1€ KOXEH
CErMEHT PO3IJINAETHCS K KBA3UIMTIHAPUYHUN TBEPOUHA EJIEMEHT, IO
B3a€EMOJII€ 3 IOTEHIIiaTaM1 OIWH OIHOTO.

Pucynok 1 — YTBopenHs cnabkonosszanoro Jyaniora i3 JIHK-cermenTis.

Takuii miAXiJg acoOIilOEThCS 3 MOBEAIHKOK PITKUX KPHUCTATIB, Je
i3oTporiHa ¢aza BiAmoBimae po3umHy okpemux cermentiB JIHK, a
HEMaTHYHA — YTBOPCHHIO IMOJIMEPHHUX JIAHIIOTIB, 10, JO peui, OyIo
OTPUMAHO EKCIIEPUMEHTAIBHO. B pe3ynpTari B paMKax TEOPETUYHOTO
migxony Jlangay 3 ypaxyBaHHAM (iykryalriii Oyia miATBeppKeHa
eKCIIepUMEHTAlIbHA JliarpamMa ICHYBaHHS 130TPOITHOTO, HEMAaTHYHOTO Ta
3mimanoro crtaniB po3unny JIHK cermeHTiB Ta 3HalifieHi yMOBH IEepeXoay
MDX BKa3aHUMHU CTaHaAMHU.
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Reinforcement machine learning in random environment problems

Yakovlev M.N., Student gr. IN.m-02; Knyaz I.A., Ph.D., Associate
Professor
Sumy State University, Sumy, Ukraine

Reinforcement learning is designed to teach the computer (agent) to
map situations into actions to maximize the reward that forms the
environment throughout the agent's life cycle. The agent is not told what
actions to take in certain situations, as in the case of most machine learning
methods. Instead, he tries to perform various actions and must understand
which of them will bring him the greatest reward. In the most interesting
and important cases, actions can affect not only the immediate reward, but
also the situation that arises, and through it all subsequent rewards. The
accumulation of trial and error and the search for ways to obtain rewards
are two of the most important distinctive features of reinforcement learning
[1].

In the presented work, an agent and a virtual stochastic environment for
its training were developed. A training algorithm was implemented and
criteria for evaluating the quality of the algorithm were proposed. During
the operation of the Q-learning training algorithm, the quality matrix Q was
configured for the best results. The training and testing program was
developed in Python. The results of the work indicate that the learning
algorithm works better than the trivial algorithm, built on the search of all
possible situations. The best results are obtained with quantity of than 5000
training periods. With less quantity, the agent does not learn enough and
loses rewards in some non-standard situations. With an increase in the
number of epochs, retraining occurs, the agent loses the ability to
generalize and shows worse results in some tests, compared to the trivial
training algorithm. An important conclusion of this work is that it was
possible to obtain a fairly accurate model which used a minimum amount
of input information and spending a minimum amount of funds on
modeling an object in the active environment.

1. Richard S. Sutton, Andrew G. Barto, Reinforcement Learning, second
edition: An Introduction (Bradford Books: 2018 )
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CuHepreTu4Ha MojieJib po3M’sIKIIIEHHS MOBEPXHi JbOAY NPH TepTi
3 BpaxyBaHHSIM IPOCTOPOBOI HEOHOPIAHOCTI
Aepopmanii, HANPYKeHb Ta TeMIlepaTypH

Xowmenko O.B., npoghecop; Jlorsunenko JI.T., cmyoenm ep. [IM.m-01;
Xomenko K.I1., suxnaoau
CyMchbkuii nep:kaBHui yHiBepcuteT, M. Cymu, Ykpaina

Po3BUTOK cydacHHX TEXHONOTIH MOCTIHHO IUKTYE BHPIIICHHS HOBUX
(Gi3UKO-TEXHIYHUX TpOoOJieM, 3 SKUMH CTHKAa€ThCA JIOAMHA. Takoro
MpoOJIEMOI0 € TepTA IhOMy SK Yy MPaKTUIHOMY IOCBiAi B3aeMomii 3
JOIUHOI0 (HATIPHUKIIAJ, BOMIHHA 10 JTHOMY), TaK 1 B MPHUPOIHIX aCTIEeKTax
(30kpeMa, pyx JbomOBHKIB). [loka3aHo, IO 3a BH3HAUEHOI 3CYBHOL
nedopmariii yTBOPIOEThCSI TOHKA PO3M SKIIIEHA IUTiBKa Ha KOHTAaKTi 3a
pPaxyHOK 3CYBHOI'O IUIABJICHHS JIbOAY, BHKIMKAaHOTO (OPHUKLIHHUM
unarpiBanaaMm [1]. Cuma TepTs 3aa€ThCs B'I3KICTIO Ta TOBIIMHOIO TaKoi
IUTIBKH, SKI BU3HAYAIOThCS KOMOIHOBAaHOKO [€I0 TUIABJICHHS IOBEPXHI
JTBOMY 1 THUCKY. 3TiAHO 3 MMM MiAX0moM, (DpHUKIiiHE HArpiBaHHS 3MIHIOE
TEpTs 3a PaxyHOK TEIUIOBOTO PO3M’SKIIEHHS MOBEPXHI a00 yTBOPEHH:
HEOJJHOPITHOT TOHKOT HOBCpXHCBOl TUTIBKH, IO CKJIAAA€Thcs 3 oOnacTei
KPUCTATIYHOTO 1 PO3M SIKIIEHOTO JIbOAY, SIKi 34aTHI A0 (iykTyamiil y
npocropi i yaci. [loscHeHo, YoMy TepTs JbOAY cHajae i3 30UIbILICHHAM
MIBUIKOCTI KOB3aHHS JI0 JOCSTHEHHS ii 3HAYEHHS, 3a SIKOIO0 TOHKHI
ONHOPiNHMHA BOAHMH map (GOpPMyeTbCS Ha HOBepxHi. Moxenb
NpeACTaBiIeHa CHCTEMOIO TPbOX OIHOBHUMIPHHMX JIU(epeHLianbHuX
napaboNiyHUX PIBHAHR B YaCTHHHUX TMOXigHMX. Ha oOcHOBi sIBHOI
JIBOIIAPOBOT p13H1/1ue1301 CXEMH 3allUCaHWi aHANITHYHUN BHJ| YHCEITBHOI
NpoLEeIypH PO3B’SI3aHHSA PiBHSAHb, BKJIIOYAIOYM IIOYATKOBI 1 TIpaHWYHI
yMOBH. [paHWdYHI yMOBH 3aJalOThCSl CTAlliOHAPDHUMH 3HAYEHHSIMU
Temneparypu, aehopmariii Ta Hanpy>K€HHs, OTPUMaHUMH B OJIHOPITHOMY
BUNAJKy 0e3 ypaXyBaHHs I'paliecHTHUX CKJIaJ0BUX. BU3Ha4YeHO 3a1eKHOCTI
HanpyXeHb, AedopMarii Ta TemnepaTypH BiJl KOOPAWHATH B HOPMAJIHLHOMY
HaNPSMKY JI0 TIOBEPXHi Ha Pi3HUX YacOBHX psyax. [lokazaHo, 10 3 TUIMHOM
Yyacy BCTAHOBIIOETHCS CTAIIOHAPHWHA PO3IOAIT CHII TEPTS 1 TeMIlepaTypu
10 TOBUIMHI HPUIIOBEPXHEBOr0 LIAPY JILOLY.

1. AV.Khomenko, D.T.Logvinenko, Ya.V.Khyzhnya, J. Nano-
Electron. Phys. 12(4), 04002 (2020).
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AHaJiTHYHE MO/Ie/TIOBAHHS HeJIiHiiHOT0 NehopMyBaHHS 10BIOL
TPUIIAPOBOI MJIACTUHYU NMPH CTATHYHOMY HABAHTAKEHHI

Kynin O.B.%, doyenm;
Cropoxyk €.A.2, nposionuii nayxosut cniepobimmux
13anopisbkuii HalliOHANTBHUM YHIBEPCHUTET, M. 3anopixiKs, YKpaina;
[ucturyT Mexaniku iM. C.IT. Tumorenka HAH Ykpainu, M. Kuis, Yxpaina

JoBri TpuIIapoBi TUIACTHHH, SK €JIEMEHTH Cy4YacHUX KOHCTPYKLIi,
3HAXOJATH IIMPOKE 3aCTOCYBAaHHS B iH)KeHEepHid mpaktumi. [Ipy 3HauHMX
PIBHSIX MIFOUYMX HaBAHTA)XCHD B JIAHUX €JIEMEHTaX KOHCTPYKIIiH BUHUKAIOTh
Benuki (ckinueHHi) npedopmartii Ta mnpormHu. OcoOnmBuii iHTEpec
MpeACTaBisie OJACPKaHHS AaHATITUYHUX (TOYHHMX) PO3B’S3KIB KpaoBUX
3a/1a4 IS TDTACTHH IAHOTO KIIACy B TEOMETPUYHO HEIHIHIN MOCTaHOBII.

Po3rnsiHeMO HECKIHYEHHO NOBIY TPHIIAPOBY NPSMOKYTHY IIACTUHY
MOCTIHHOT TOBHIMHM 3 MIApHIPHO a00 JKOPCTKO  3aKpiIUICHUMHU
MOB3IOBXKHIMU KpasMH Ta HaBaHTAXXEHY pIBHOMIPDHMM HOPMaJbHUM
trckoM. Jlepopmamii 1 HampykeHHS B KOXKHOMY TOTIEpEYHOMY Tepepisi
TUIACTHHU OyAyTh OJHAKOBHMH, & BCI IIyKaHi BEIWYHHU OYAYTh 3ajexaru
TUIBKY Bl OIHIET 3MIHHOI.

Buxigaumu Tpu  TOCIHiPKEHHI HampyKEeHO-Ie(OPMOBAHOTO CTaHY
JAHOTO KJacy THYYKMX IUIACTUH € PIBHSAHHSA TE€OMETPUYHO HETiHIHHOI
Teopii IUIACTHH B KBaJ[paTUYHOMY HaOJIM)KEHHI, sika 0a3yeThcsl Ha TilmoTe3i
nmamaHoi minii. [JleopmyBaHHS OOIIMBOK OMHCYETHCS 3 BHKOPUCTAHHSIM
rinoresn Kipxroda—JlsBa, a 3amoBHOBa4Ya — TimoTe3w THMOIIEHKA
(BpaxoByeTbest JedopMallisi MOMEPevHOro 3CYBY). 3B’S30K BHYTPINIHIX
3yCWJIb 1 MOMEHTIB 3 KOMIIOHEHTaMH Jedopmallii IIaCTUHU IOJaHO Ha
ocHOBI 3akoHy I'yka. 3 piBHAHp pIBHOBaru IUIACTHHH OTPHMAHO
pO3B’sI3yBaJibHE  PIBHSHHS  BIJIHOCHO TIPOTHMHY, SKE€ € JIHIHHUM
TrdepeHIliaIbHUM PIBHSAHHAM 4-T0 TOPSIKY 31 CTamMMU Koe(illieHTaMH,
IO 3aJIeKaTh BiJ TaHreHUianbHOro 3ycwurd. llpore, 3almexHIiCTh MPOrMHY
BiJl HABaHT)XECHHS € HENHINHOIO, OCKUJIbKM TaHreHLiaJbHE 3YCHIUI €
HENIHIAHOI (YHKIIEI0 HaBaHTAXEHHS. 3 yMOBH IIPO  BIJICYTHICTh
30JIMKEHHST MIXK TTOB3IOBKHIMHU KpasiMH TUIACTUHH OJIEPIKAHO 3B’ SI30K MK
TaHTeHI1aJIbHUM 3yCHILISIM 1 HABaHTaKCHHSIM.

TakuMm 4YMHOM, TOYHHI PO3B’SA30K TEOMETPUYHO HEINHIMHOT 3a1a4i po
neGopMyBaHHS JOBIOl TPUIIAPOBOI IUIACTHHNA OTPUMAHO Y TTapaMeTpUIHil
¢dhopMmi 3 TaHTeHLIATBHUM 3YCHIUISAM B SIKOCTI ITapaMeTpa.
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Mopaeab HABYAJTbHOT0 00’€KTa 3 BUKOPUCTaHHAM cTanaapty IMS
Global Learning

3aropoxnns T.M., acucmenm; Kynak J1.0., cmyoenmka ep. 1-92/1 EM
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YkpaiHa

Ilpu migrotoBui MaiOyTHIX ¢axiBUiB BaXJIWBY pOJIb Bidirpae
KOMITOHYBaHHSI HaBYAJIBHUX MaTepialliB Ha OCHOBI yHi()iKOBaHUX Ta UiTKO
BHU3HAYEHUX CTPYKTYPHUX OJUHHIL — HABYAIBHUX 00 €kTiB. HaBuanmpHuii
00’ekt (HO) — cykymHiCTh HaBYaJIbHUX I[iJICH, HABYAJIILHUX MAaTepiaiB,
3aB/IaHb Ta 3aXOJiB 3 KOHTPOJIIO 3HaHb, IO CTPYKTYpOBaHI Ta OMHUCaHi 3a
noriomoroto Mmeramannx. Mogens HO mnepenbadae 3B’si3ku 00’€KTy 3
MHO>KHHOIO 1HIIUX HaBYaJbHUX 00’€KTIB, sKi MOB’s3aHi 3 HUM JIOTIYHOIO
MIOCIIZIOBHICTIO OTPAIfOBaHHS HABYAJIBLHOTO MaTepiany, HACTPOHKy Ha
MMOYaTKOBUI piBeHb 3HaHb, BUMOTH JI0 PE3YNIbTYIOUHX 3HaHb 1 BMIiHBb
MaiOyTHBOTO (haxiBIs.

IIpore ommcarn HO € nocuTh CKIATHOK 3aaueio, OCKIIbKU BiH
OMHCYETHCS JIATEHTHUMH 3MIHHHUMH $Ki HE MOXYTh OyTH BUMIpSHI B
SIBHOMY BWIJISZ, 8 MOXYTh OYTH TiIbKM BUBEJCHI uepe3 MaTeMaTH4Hi
MOJIeJTi 3 BAKOPUCTAHHSAM CIIOCTEPEKYBAaHHX 3MiHHUX.

Hamu mpomoHyeThcsi ommMc MaTreMaTHYHOI MOJeNi HaBYaIbHOTO
00’€KTa, 10 Ma€ CKIAIHY CTPYKTYpY 1 ONTHCY€EThCS HEUITKUMH JaHUMH, BiJ|
SIKUX 3aJISKUTh 1HIUBIIyalbHa TPAEKTOpis HaBuaHHsA. BuOip HaB4aIbHOTO
00’€KTa Il CTBOPEHHS 1HIUBIAYaIbHOT TPAEKTOPIi 3A1MCHIOETHCS IUIIXOM
BUKOPHUCTaHHS 00 KTHO-OPi€HTOOBAHOTO TIiAXOMy (3 BHKOPHCTaHHSIM
crannapry IMS Global Learning). IlponoHoBaHa MoO€/ib HaBYAJILHOTO
00’ekTy 0a3yeTbcs Ha TMOCTYJATi, IO MOXXHAa CTBOPIOBATH HE3aJISKHI
€IEeMEHTH OCBITHROTO KOHTEHTY, SKi MOXYTh OyTH BHKOPHCTaHi B
HaB4YaJIbHUX IUIx. IlepenOavaerses, M0 I €IEMEHTH CaMOJOCTATHI 1
JIOMYCKalOTh 3B’S130K 3 30BHIMIHIMH 00’ekTaMu. KpiMm TOro, BOHM MOXYTb
koMmOinyBatucst ansi  ¢opmyBaHHs Oinbin  Benukux HO. IlepBunhi
(enementapui) HO moxyte Oytu Oyap-sikoro Tumy. ¥ HO Bxoguth
iH(pOpMaIlis TIPO Te Ha SKY ayJAUTOPII0 BiH pO3paxoBaHuii, a TAKOX YMOBH i
CIieHapii HOro KOpeKTHOTro 3actocyBanHsA. Moaens HO 3abe3neuye MeToau
00MiHy HaBYaJIbHUX MaTepialliB MK CHCTEMaMHU.

1. Learning Technology Standards Committee http:// ltsc.ieee.org/
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IIpo BIIIMB MOYaTKOBHUX HANPY:KeHb Ha (a30By WIBHJKICTH
NONepeYHNX XBUJIb B KOMIIO3UTHOMY MaTepiaJii

I'myxoB A.YO., m. 1. c., k. @.-m. H.
Incruryt mexaniku im. C.I1. Tumomenka HAHY, m. KuiB, Ykpaina

JlocnipKeHo BIUIMB IMOYAaTKOBUX HAIPY)KEHb Ha IIBUAKOCTI MOIIUPEHHS
BICECUMETPUYHUX IIPY)KHUX XBWJIb B  IIapyBaTOMy KOMIIO3UTHOMY
HECTHCIMBOMY Matepiali MpH MPOKOB3YBaHHI MIapiB.

Posrnsimaerbess mapyBaTHii HECTHCIMBHH KOMIO3WTHHH MaTepian 3
MOYaTKOBUMH HaIpyKEHHSIMH, SIKHH CKJIAAA€ThCA 3 LIapiB ABOX THIMIB, IO
4epryoTbes. s KOKHOTO THMy IIapiB Marepiadd 1 TOYaTKOBI
HaNpy>XeHO-Ie(OpPMOBaHi CTaHH € OJHAKOBMMH. Ha rpaHUIBIX po3ainy
mapiB HEMEpepBHI JMIIE HOPMaNbHI [0 MIApiB HAMpyXeHHS Ta
MepeMileHHs, a BCi JOTHYHI Hampy)KeHHA piBHI HyneBi. XBuii
MO PIOIOTHCS B3I0BXK IAPIB.

JochimkeHHs TpoBeeHI B paMKaX TPUBUMIPHOI JIiHEApU30BaHOI Teopii
NPY>KHOCTI VTSI T1JT 3 HOYaTKOBUMH HAINPY>KEHHSIMH.

[IpoBeneHi TeopeTHyHI JOCHIIKCHHS Ta aHali3 OTPUMAaHUX YHUCEIBHHUX
pe3yAbTaTIB T03BOJISIOTH 3pOOHUTH CIIiIyI04i BUCHOBKHU:

- TIOYATKOBI HANpPYXXEHHS ICTOTHO BIUTMBAIOTH Ha (ha30Bi IIBHIKOCTI
BiCECHMETPUYHUX XBHIb Yy IIApyBaTOMYy HECTHCIMBOMY KOMIIO3UTHOMY
Matepiai;

- 3aJIeXKHICTh (Pa30BOI MIBUAKOCTI BiJl MOYATKOBUX HAIPYKEHb JJIST KOKHOL
MOJIY BU3HAYA€THCA A1alla30HOM 4acToT;

- KO’)KHa MOJIa Mae€ Jiala3oH 4YacToT, B SIKOMY 3MiHa (a30BOi MIBHKOCTI
ICTOTHO 3aJIeKUTh BiJ] IOYATKOBUX HAINpPYKEHb;

- ICHYIOTh YacCTOTH, NpH SKUX (a3oBa MIBUAKICTH HE 3aJeXuTh (abo
ICTOTHO HE 3aJIe)KUTh) BiJl IOYATKOBUX HAIPYKEHb;

- 3HaYHW{ BIUIMB TOYATKOBI HANPYXXEHHsS MaroTh Ha ()a30By IIBUIKICTH
XBHJIb, 10 3aPODKYIOTHCS;

- SIK TPaBWJIO, TIOYATKOBI HANpPYXCHHS 3MIHIOIOTh 3HAYEHHS KPHUTUYHUX
4acToT;

- KOXHa MOJAa Ma€ Jiala3oH 4acTOT, B SIKOMY BiJIHOCHa 3MiHa (¢a3oBoi
HIBUJKOCTI, BUKJIMKaHA IMOYATKOBUMH HANpYXEHHSMH, ICTOTHO 3aJICKHUTh
BiJI YaCTOTH.
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IInocka KOHTAKTHA 3a/1a4a JJIsl OJHOLIAPOBOI OCHOBU NMPH YMOBI
i7eaJIbHOT0 TENMJI0BOr0 KOHTAKTY Mi’K IIApPOM Ta MiBIIOIINHOIO

Txauenxo L.I'.Y, doyenm; Antonenko H.M.2, doyenm
13anopispkuil HalliOHABHKM YHIBEPCHUTET, M. 3anopixoks, YKpaina
2HanionanbHUIN YHIBEPCUTET «3amopi3bKa MOITEXHIKa, M. 3arOphkKs,
VYkpaina

Posrnsimaerbes ogHomaposa ocHoBa (puc. 1), 0 3HAXOIUTHCA B YMOBax
mwiockoi  gedopmamii. Mik 1mapoM Ta  aOCOMIOTHO  YKOPCTKOIO
MIBIUIOIIUHOK BUKOHYIOTHCS YMOBH 17I€allbHOTO TEIUIOBOTO KOHTAakTy. Ha
BEpXHI MeXi MiBIUIOMIMHA MiATPUMYEThCS HYyJIbOBa TemIiieparypa. Ha
OCHOBY THCHE HArpiTHil IITaMmIl, IO Ma€ IUIOCKY MifomBYy. Y mmapi Ta
MIBIJIONINHI BBEICHO JEKapTOBI CHCTEMH KOOPIWHAT TakK, SK MOKa3aHO Ha

puc. 1.

Pucynok 1
MexoBi yMOBH 3ajadi:
o(x)|x <a, } f(x)|x<a,

oz olKE==Q Tx0)-

Gzl(X,0)= = 0, |X| >a,

1(x0)=0 4 cr w(x,0)=const,|x <a
wy(x,h)=0 u,(x,h)=0 T,(x,h)=0
BUKOPHCTOBYIOUM MEXOBi YMOBHM 3ajadi Ta BHpasW Ui HOPMAIBHUX

nepemilleHb TOYOK BEpXHBOI Mexi mapy [l1], oTpumaHo cucremy
THTErpaIbHUX PIBHSHB 33]1a4i (Y HOpPMOBaHOMY BUTJISII):

ijl‘G(t)ln|t—y|dt+jG(t)h(at,ay)dt—F(ay):c je(t)dtz_Q
’ ’ S
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16 S= at, Xzay’ G(t):ac(at) — mykaHa (yHKITiS, a _ MiBITUPHUHA

MOIIBH ILITAMIIA, F(ay), h(at’ay — BiZioMi (YHKIIi, 110 BHPaXKarOThCS
Yyepe3 HEBJIACHI 1HTerpaiy, MigiHTerpanbHi (YHKLIl SKHX 3aleXaTh Bill

TOBIIMHY Ta TEPMOIPYKHHX XapaKTEPUCTHK mapy, © 1/2(1_ V) .
Habmmkennid po3B’s130K CUCTEMH 1HTETPAIbHUX PiBHAHB (1) MpONOHyeThCs
LIYKaTH y BUTIISL
1 |
G(t): > szkTZk(t)-"MO’ (2
1-t° k=0

e Mak , k=01 , Mo _ KoeQilieHTH, sKi Tpebda BU3HAYUTH, T (X) -
nosiHomu Yebumiosa.
SAxmio migcraButh (2) B (1) Ta BpaxyBaTH ClIEKTpaibHi CIiBBITHOMICHHS [2]

ijln 1L TO) g - ITn?)'(;:O'
w2 ”T,n

. . m
OTPUMAEMO CHUCTEMY, IO MICTHTH I+3 HeBimomux 2k (

eN,

k=0;l ), Mo 1a
. . -11

C. s 1 po3B’si3aHHS Bi3bMEMO I+2 spauenns Y 3 IHTEpBAIY ( " ) Ta

MOCHIIOBHO MiZICTABUMO B CHCTEMY, OTPHMAEMO CHUCTEMY I+3 jiniiinx

anreOpaiyHUX PiBHSAHB BIIHOCHO BHUIIIE 3a3HAUYEHUX HEBIJTOMUX.

Jlnst 3HaXOJpKEeHHS (PYHKIIIT G(t) BUKOPUCTOBYEMO HaOJMXKEeHY (PopMyIty
(2). Ilicns wporo orpumaemMo (opMylry [UIsi OOYMCIEHHS NIYKaHUX
HaIpy>XeHb i1 IITaMIIOM (HOpMaJ'ILHi Hapr)I(eHHH B 30HI KOHTaKTy):

1. LI. Bennuxo, L.I'. Tkauenko, Junamuueckue cucmemut 26, 3 (2009).
2. I'A. Tlonos, Kowmaxmuvie 3adauu Oisi IUHEUHO-0edOPMUPYEMO20
ocnosanus (KueB-Opnecca: Buma mkoma: 1982).
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Po3ymuuii rapaepod

Coxouio O.C., cmyoenm ep. CY.m-01; Bazuns O.0., cmapuwuii suxiadau
Cymchkuit nep>kaBHAHN yHiBepcuteT, M. Cymu, YKpaiHa

[HTEepHeT pedell BUAKO PO3BUBAETHCS HE TUIBKU B CBITI, a i B YKpaiHi.
Bin 3MiHIO€ XKUTTS JrOJIeH, HAJar04d iM HOBHU CTYHiHb HPOCTOTH Ta
koMpopTy. ToMy mOCTiKEHHST TEXHOJIOTIH Ta CKIIaAoBUX [HTepHeTY peueit
€ aKTyaJbHHUM Ta TIEPCICKTUBHUM HaMpPsIMKOM.

B niepion posnorcromkenns COVID-19 B cBiti nrojaeii TypOye ocoducta
Oesnexa TMpH BiIBiMyBaHHI 3aKJajiB MacoOBOTO CKyM4eHHs moned. B
3UMOBHH TEpioA JOAATKOBHX [DKEPEIOM MOKIMBOIO 3apaXCHHS €
rapJepo0, KyIy BiJBiayBadi 31at0Th CBili BEPXHIH O,

[IponoHyeThesl cucTeMa pO3yMHHH rapaepo0, sika CKJIAAA€Thes 3 IBOX
YaCTHH, PO3MIIIEHUX TTOPS;

®  KOHTEWHEpIiB AJIsl OTPUMAaHHS Ta BUIAYi OJIATY;
e TepMiHaly, MiAKIIOYEHOTro 10 Mepexi [HTepHer.

Tepminan mnpexacraBisie co00K0 MiHi-KOMI'OTep, MOOYJOBaHUI Ha
Raspberry Pi i3 BoynoBanuMm Wi-fi Mogymem. J[o HBOTO MiAKIIOYAETHCS
eKpaH, Ha fKOMy BHBOAWTBCA iH(popmamis. I[Iporpama mns poboTu
pPO3yMHOr0 rapjepoOy HamucaHa Ha MOBI mporpamyBaHHs C++. Bona
cKiajgaeTbest 13 3 wacThH: 0Oaza JnaHmx, reneparop QR-kmowiB Ta
mH(pyBaNbHUK TaHUX.

[purnun aii posymHoro rapaepoOy takuii. BimBimyBau ckiamye cBOi
pedi B koHteitHep. Ilicnsi HATUCHEHHS Ha KHOIKY 3aKPUTTSI KOHTEHHepY
TepmiHan reHepye QR-kmiou, skmii KopuctyBau ckaHye. lleit kmou
MpeACTaBisie COOOI0 BUIAIKOBO 3r€HEPOBAHMI MAapOjb BEIMKOI JOBXHUHHU.
Bin 3akpimitoerbes 3a Tene)OHOM BiBiayBada i Oyjae JAOCTYIHUHM, MOKU
KOpHCTYyBad He 3abepe cBOi peui. JIyis oTpuMaHHS pedell KOPUCTyBad
MiIXOAUTh IO TEPMiHATy Ha HATHCKAE Ha CBOEMY CMapT(oHi KHOIKY
«oTpumaty» 1 uepe3 30 ¢ peui OyayTh y BiaBiayBaua.

SAxino moauHa He 3a0pajia CBiM OIS BOPOAOBXK J00H, BOHA OTPUMYE
PO i€ HaraJyBaHHS, a i peui OyIyTh BiAKIaAEHI OKPEMO.

[lepeBarn posymHoro rapaepoOy: Oinb IMIBHAKA 31a4a Ta OTPUMAHHS
pedeil; 3axuIeHicTh (HIXTO HE 3MOXKE BKpPACTH Balll OJST), E€KOHOMIis
IUIOII; €KOHOMis KOIITIB 3akjaay (He NOTPIOHO IUIATUTH 3apIuiaty
rapAepoOHUKY).
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Mathematical modeling of spacecraft motion by the weighted residuals
method

Pankratov I.A.12, Associate Professor, Researcher
Saratov State University, Saratov, Russia
?Institute of Precision Mechanics and Control, Russian Academy
of Sciences, Saratov, Russia

In this paper we considered the problem of mathematical modeling of
the spacecraft movement in an elliptical orbit. Control is an acceleration
vector from jet thrust. Control modulus is constant. The control is directed
orthogonally to the plane of the spacecraft orbit. It is known that in this
case spacecraft orbit turns in a space as an unchangeable figure. We used
the quaternion differential equation of the orientation of an orbital system
of coordinates to describe spacecraft movement. The analytical solution of
these equations for the arbitrary control and elliptical orbit is unknown. In
the particular case when the control is constant we suggested an
approximate analytical solution. This kind of control corresponds to the
fast-response problem for example. Our approximate solution is an
expansion of a system of linearly independent basis functions. The
unknown quaternion coefficients of this decomposition were found by the
method of pointwise collocation. Also we used the well-known solution for
the circular spacecraft orbit. Our problem was reduced to a system of linear
algebraic equations. Note that the components of the stiffness matrix and
the column of free terms in this system are quaternions. We have modeled
spacecraft movement for different cases using the Runge-Kutta method of
the 4th order of accuracy. The obtained analytical formulas are in good
agreement with the results of numerical simulation of the Cauchy problem.
Two different variants of basis functions were considered: polynomials and
trigonometric functions. Examples of numerical solution of the problem are
given for the case when the initial orientation of the orbital coordinate
system corresponds to the orientation of the orbit one of the satellites of the
GLONASS orbital grouping. Graphs describing changes in the components
of quaternion of error in determining the orientation of the orbital
coordinate system are constructed. The features and regularities of the
spacecraft movement on an elliptical orbit are established.

This work was supported by the Russian Foundation for Basic Research
(grant 19-01-00205).

198



IMA :: 2021 CEKLIA 4: [Ipuknaoua mamemamuxa ma
MOOENIOBAHHS CKAAOHUX CUCTEM

YucesbHe MOJeII0BAHHS KOJIMBAJbHUX i IOBOPOTHUX TPAEKTOPIi
€JIEKTPOHIB Y IPaficHTHOMY MATHITHOMY I10JIi MATHETPOHHOI rapMaTH

Masmanimsini O.C.L, npodecop, cmapwuii naykosuii cnhispobimnux,
Pemernsax M.I'.Y, doyenm, cmapwuii nayxosuii cniepobimnux;
[oekomtsic O.A.2, cmapuiuil BUKIA0ay
'HHII «XapxkiBcbkuii (hisuko-TexHiuHMi iHCTHTYT», M. XapKiB, YKpaina
2CymMchKuil nepxaBHuii yHiBepeuteT, M. Cymu, Ykpaina

Po3rnsiHyTO pyX eNeKTpOHIB Yy NMIIHIPUYHOMY MAarHiTHOMY IIOJi
MaraeTpoHHOi rapmaty [1-2] 3i 3MiHHOIO HaIPYKEHICTIO B3I0BXK OCI ITOJIAL.
BuBueno ¢opmyBanHA Tyuka 3 eHepriero 55 keB y mosmomkHBOMY i
panianbHOMY HampsMKax MMPH HOTO TPaHCIOPTYBaHHI Y COJEHOINAILHOMY
Mar"iTHOMY TIOJIi 3 BENUKHUM rpajiieHToM [3]. OTpuMaHo pexuMu poOOTH
rapMaTd, 3a SKHX YacTHHKa BiIdyBae e(eKT <«IUIAIMIKOBOTO TOpiay i
3aBepIye CBill PyX MOBEPHEHHSM y MPUKATOAHY OOJIACTh. TaKUM YHHOM
oTpuMaHi OipypKauiliHi pe)KUMH JUHAMIKM YaCTUHOK MPHU IX pyci B3OBK
OCl TPaHCMOPTYBaHHSA SIK BIIEpE]] HA MIIIEHb, TaK 1 Ha3aJ] y MPUKATOIHY
oOnactb. BUBYEHO BIUTMB MOYATKOBHX YMOB INPH €MiCii HA BHHUKHEHHS
3BOPOTHOTO €(DeKTYy.

[Ipu 3amaniii eHeprii emexkTpoHa i (PiIKCOBaHOMY MAarHITHOMY IOJi
nmapaMeTpoM, M0 BU3HAYa€ BiJIOOpaXEHHS YAaCTHHKU, € MOJSAPHUN KyT
BJIBOTY WIOJAO OCI MWIIHAPUYHOTO MarHitHoro mojs. JlocmipkeHo
3aJeXHICTh (DOPMYBAaHHS ITiJICYMKOBOTO PO3IOJIITY YaCTOK BiJl aMILTITYIH 1
rpajieHTa MAarHiTHOIO TIOJII Y3ZOBX Oci cucremu. [lpuBonsThes
pe3yiabTaTH  YUCETbHOTO  MOJICIIOBaHHSA TI0  PyXy  TpyO4acroro
€JIEKTPOHHOTO IOTOKY. BHBUEHO MOKIHUBICTH YNMPaBIiHHSA TO3/I0BXKHBOT
KOODP/IMHATH TOYKH MTOBEPHEHHS €JIEKTPOHA.

1. A.S. Mazmanishvili, N.G. Reshetnyak, Probl. At. Sci. Tech. 72(6), 106
(2019).

2. M.IL. Ayzatsky, A.N. Dovbnya, A.S. Mazmanishvili, N.G. Reshetnyak,
V.P. Romas’ko, I.A. Chertishchev, Probl. At. Sci. Tech. 3, 11 (2016)

3. A.S. Mazmanishvili, N.G. Reshetnyak, O.A. Shovkoplyas, J. Nano-
Electron. Phys. 12(3), 03001 (2020).
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AHTHILTIOCKA 32/1a4a Teopii NPYKHOCTI 1JIs1 ABOMIAPOBOI MPSIMOKYTHOL
o0J1acTi 3 Mizk¢a3HOIO TPIIIMHOIO

Kypasnsosa 3.10., doyenm; UepnoOposkin A.B., cmyoenm [IM
OpecpKoro HalioHANBHOTO YHiBepcuteTy iMeHi I.1. MeunnkoBa, M. Opeca,
Ykpaina

PosrnstremMo  mpsMOKyTHy — o0iacthb O<x<a,0< y< b, mo
3HaXOAUTHCS Y CTaHi aHTUILIOCKOI Aedopmarii. lana obnacts moaineHa Ha
1Ba pisHOpiaHKMX mwapu 1o Bici Y . Biuni rpani X=0, X=a nepyxomo
3aKpimieHi, rpaHb Y =0 3HaXOOUTHCS B YMOBAaX IJaJKOrO KOHTAaKTy, Ha
rpanb Y =D nie naBaHTaxeHHs inTeHCHBHOCTI pP(X). Mix mapamu mpu

xelc,;c] posramosana Mixdasna TpimuHa. I[loTpiOHO  3HalTH

MEPEeMIIIICHHS. Ta HANpyKeHHS KOXKHOTO 3 IIapiB, IO 3aJ0BUIBHIIOTH

HACTYITHIN KpaioBiit 3amaui

oW,  O°W,

2 T2
OX oy

W] ,=0W,]| _, =0b, <y<b, k=12

=0,0<x<a,b_,<y<b k=12

7 1)

yz

,=0.75, = p(x),0<x<a

W[ oWl o= 20

2
—72
y=b-0 Y

# 0, X e[c,;c]

! 0, xel0;c,)u(c,;al

Ty

y=b,+0

Tyt Wk (X, y) - IepeMiIIeHHs BiIHOCHO Bici Z , Z"y(z (X, y) - JIOTAYHI

,Z(X)={

HanpyxeHHs y K -my mapi, b =0,b, =b -
3amauy (1) 3BemeHo [0 OJHOBHMIPHOI IIIJISIXOM — 3aCTOCYBaHHS
CKIHYEHHOTO iHTerpaibHOro SiN -neperBopents yp’e 3a 3MiHHOIO X .
3amaya y mpoctopi TpaHCHOPMaHT Ma€ HACTYITHUN BUTJIS;

W, (¥) - a'W,, (y) =0 )
W, y=0 0 W, yb P. /G, 3)
il o =wm2|y=bl+0 + ZQ1G1WQ,1|y=bFO =GW,,| s (4)
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ne « - mapamerp iHterpambHoro meperBopents, G;,G, — wmomymi

MIPYKHOCTI MEPIIOTO Ta APYToro MapiB BiMOBIIHO.
3araibHi po3B’si3kU (2) MarOTh BUTIIS

Wan,l(y) = Aieany + B1e_0[ny + x(X)
W, , (y)=Age™ +Be ™

ne A, B, - uesinomi crani, kK =1,2.

(5)

3 ymoB crpspkentsi (4) Bupaxeno A,, B, uepes A, B, [1]. Hesizomi

CTaJli IePIIOTo MIapy 3HANUACHO 3 KpaiioBUX yMOB (3).
3HaiileHi pO3B’S3KM Y TPOCTOpi  TpaHC(hOpMaHT OOEpHEHO Ta
BiJIOKpPEMJIIEHO CIa0K0-301HI 9acTUHH [2]. Y pe3ynbTari OTpUMaHO BUPa3u

mst pyHKIiN mepemiluens, mo MicTaTh Hepigomy dynkuito y(X) . [ ii

3HaXOJPKEHHsSI BUKOPHUCTOBYETHCS yMOBa =0. Otpumaemo

Y ly=b-0
CUHTYJISIpHE iHTerpo-;[H(bepeHuiaﬂbHe piBHﬂHHﬂ (CLOP):

le

|§|

CI)IP (6) PO3B’S3YETHCS METOJJOM OPTOTOHAJIBHUX MOJIHOMIB [3],
srigno 3 skum gyukuio ¥ (E) possunyTo y psa:

1O =Y =20, e[-21 Q

Bupas (7) nigcraeneHo a0 (6) Ta 3aCTOCOBAHO 3arajibHy CXEMy METOIy
OPTOTOHAJILHUX TOJIHOMIB. Y pe3yNbTaTi OTPUMAaHO HECKIHUEHHY CHCTEMY

JiHIAHUX anreOpaidHuX piBHAHB BiHOCHO HeBimomux F, 10 po3B’s3aHO

METOAOM PeIyKIIii.

HocnipkeHo 3MiHY HaNpyXeHb yCepeAHHi JIBOIApOBOI MPSIMOKYTHOI
00J1acTi MpH HasIBHOCTI MixK(ha3HOT TPIIMHU.

1. Tlomnos I'.fl., HU30pannvie mpyows: (Onecca: BMB: 2007)

2. N. D. Vaysfel’d, Z. Yu. Zhuravlova, On one new approach to the
solving of an elasticity mixed plane problem for the semi-strip. (Acta
Mech 226, 4159-4172 :2015).

3. TomoB I'.Al. Konyenmpayus ynpyeux uanpsagjiceHuil 803ie wmamnos
paspe3o8 moukux exmoyenutl u nookpenienuti (Mocksa: Hayka: 1982).
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Komn’roTepHe Mo1e/Il0BAHHSI CTUCHEHHS TA TePTA YJIbTPAaTOHKOI
IUTIBKH CipKOBYTJIENI0 MiZK MOBEPXHAMH a7IMAa3y

Xomenko O.B., npoghecop; boiiko I.B., acnipanm ep. ACIIpm-8.1,;
Tarapenko M., cmyodenm ep. IIM.m-01
CyMchkuii nep:kaBHui yHiBepcuteT, M. Cymu, YKpaina

Po3ymiHHS mpHpOAN TEpTS HA KOHTAKTHUX MOBEPXHSIX BAKIHMBO JUIS
3MEHILIEHHsSI BTpPAaT €Heprii, 301bIIEHHs] TPUBAJOCTI >KUTTA MEXaHIYHUX
OpUCTPOiB Ta BHpIMICHHA NpoOJIeM TI00aNbHOTO0 MOTEIUIiHHA. Pinki
MacTijia BHKOPHCTOBYIOTBCS [UISi 3MEHIICHHS TEePTS Ha IOBEPXHAX Y
Oaratbox MexaHIYHHX cHucTeMax [1]. OcTaHHIM dYacoM TOHKiI IUTIBKH
MacTHIa 3aCTOCOBYIOTHCS B MPEUU3IHHOMY MEXaHIYHOMY OOJaHaHHI,
HalpUKIaZ, B MIKPOETIEKTPOMEXaHIYHUX CHCTEMaX Ta aepOKOCMIYHHX
npmiagax [2]. 3BUYaiiHI eKCIIEpPIMEHTANbHI Ta aHANITHYHI TPUOOIOTIUHI
METOJIM  JOCHTIDKCHHS Hee(eKTHBHI y JaHOMy BHUIAAKy. MeToj
MOJICKYJISIPHOT JUHAMIKH JIO3BOJISE TOOJATH HEAONIKH IHMX ITIXOJIB,
MOB’si3aHI 3 MamicTio AocmikyBaHux cuctem [1,3]. Posrmspamacs
yIbTpaTOHKA IUTIBKA CIPKOBYTJICIIO, 3aTUCHYTa MK JBOMa aTOMapHO-
TTAJACHPKUMHE  anMa3HuMu  TnoBepxHsmu. [{o6 cmpoctutn 3aBnaHHA
TUIACTUHHM BBAXKAIOTHCS aOCONIOTHO JKOPCTKUMH, TOOTO HE BpaxoBaHO
NPYXHICTh TOBEPXOHb. [lil Yac MOIENOBaHHS OTPUMAHO: yCepeIHEeHa
cuJia TepTsl, CHJIa TMiKJIaIK{, KIHETHYHA Ta BHYTPIIIHS E€Heprii, pajiaibHa
¢byHKIIS posnoainy, koedinieHT nudys3ii Ta aBTokopensniiHa GyHkiis [3].
3pobreHO BHUCHOBOK, IO YacOBi 3aJ€KHOCTI CHIIM MIAKIAJKA B IIJIOMY
BiOOpaXalOTh  PEXUM  MPWIMIAHHSA-KOB3aHHS, a  ITiBUIICHHS
HaBaHTAXXEHHS TIPU  PO3paxyHKy pamianbHoi (QyHKHIII  po3mominy
MIOKa3yI0Th, IO IUTIBKA IEPEXOIUTh B TBEPAONOMIOHMIA CTaH. YcepeHeHa
32 YacoM CHila TepTs MOoJiOHAa J0 EKCIEePUMEHTIB, OTPHUMAaHUX JUIs
chepuunux mosekyn [1]. Ii moBeninky mosicneHo Moaenmo «OPyKiBKI» B
HaOJIMKEeHHI JIoMiHyBaHHs cui ajnresii. [lokazaHo, mo pesynbratu mobpe
Y3TO/IKYIOTBECS 3 €KCIIEPUMEHTAIBHUMH CIIOCTEPEKEHHIMHU.

1. O.M. Braun and A.G. Naumovets, Surf. Sci. Rep. 60, 79-158 (2006).

2. B. Shandan, M. Hiroki, K. Yoshihiko, H. Yuji, O. Nobuki, A. Koshi,
M. Martinc and M. Kubo, RSC Adv. 4, 33739 (2014).

3. A.V.Khomenko, D.V. Boyko, M.V. Zakharov, J. Frict. Wear 39, No.
2,152 (2018).
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New approaches to sign language recognition based on
deep learning algorithms

Zholshiyeva L.Z., Doctoral Student; Milikhat R., Doctoral Student
Astana International University, Nur-Sultan, Kazakhstan

The field of artificial intelligence (Al) is the machine learning (ML) that
learns from data be using statistical technology. Deep learning is a subfield
of ML that learns high-level functions. The differences between these
learnings are dataset dependency, hardware requirements, problem solving
method, function extraction and computation time. In order to obtain
maximum accuracy while keeping cost and complexity to a minimum both
trainings must be investigated and evaluated. A large data set is not
available for sign language due to not simplicity for creation. Therefore,
ML algorithms are suitable for research. Since deep learning algorithms are
increasingly used lately, it is possible to evaluate these approaches as well.
The article briefly introduces two sign language recognition (SLR) systems:
the first is a feature-based system that consists of hand segmentation,
feature extraction and classification; the second is a system based on
convolutional neural networks (CNN) and hand segmentation. The block
diagram of the both systems is shown in Figure 1.

Inniit \iden Innut \iden

Color Thresholding and Color Thresholding and
Fuzzy C-means Clusterina Fuzzy C-means Clusterina
Histogram of Oriented Convolutional Neural Network
Gradients Features
Support Vector Machine Classifier Outnut Sinn
Outnut Sinn
a b

Figure 1 — Block Diagram for two types of SLR systems:
Feature-based (a) and based on CNN (b)
Supervisor: Zhukabayeva T., PhD, Associate Professor

204



TRACK 5: Computer Science IMA :: 2021

Robotic Process Automation

Serik F., Master's degree Student; Tasbolatuly N., Associate Professor,
Doctor of Philosophy (PhD)
Astana International University, Nur-Sultan, Kazakhstan

To complete the business process, employees currently spend significant
time for Enterprise Resourcing Planning (ERP), Customer Relationship
Management (CRM), spreadsheets, and legacy systems in manual repetitive
tasks such as tipping, copying, pasting, extracting, merging, and moving
large amounts of data from one system to another.

Keep in mind that some of these well-structured, routine, and manual
tasks can be performed by a robot, so that knowledge workers have more
time for value-added tasks. This promise, or Robotic Process Automation
(RPA), has emerged over the past five years as a set of software tools and
platforms that can automate tasks based on rule-based business processes.

Recent case studies report on the benefits of using RPA in various
business processes, and some authors suggest criteria for selecting a
process for automation. One of these criteria is clearly structured tasks that
usually correspond to the business processes of the support office, such as
finance, procurement, and human resources. The observation did not find
any studies that reveal the benefits of using RPA in front-office business
processes, such as sales, requirements processing, or after-sales
support. Given the above, the research question proposed in this document
is: what are the results of using RPA to maintain business processes using
the front office and back office activities? To answer the question, a
business process case of a business process Business Process Outsourcing
(BPO) was conducted.

According to Slaby, RPA is a technological simulation of a human
worker with the goal of quickly and cost-effectively automating structured
tasks. Even if the term “robot” evokes our idea of electromechanical
machines, it is important to know that RPA is not a physical robot, it is a
software solution configured to perform repetitive work tasks and
procedures that are used to be done by humans.

RPA can automate rule-based processes that involve routine tasks,
structured data, and deterministic results, such as migrating data from
multiple input sources such as email and spreadsheets to systems such as
ERP and CRM systems. Most of the RPA applications were made to
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automate maintenance business process tasks, such as checking the sale of
insurance premiums, generating utility bills, paying health insurance
claims, keeping employee records up-to-date, and others.

From an IT perspective, a “robot” is equal to one software license. This
robot integrates into it systems through an interface, unlike traditional
software that interacts with other it systems through a backend, so it is
possible to integrate RPA with almost any software used by a human,
regardless of its openness to third-party integration. According to the
Institute of Robotic Process Automation (IRPA), RPA technology is not
part of the company's information technology infrastructure, but rather sits
on top of it.

Some characteristics that distinguish RPA from other automation
technologies, such as Business Process Management Systems (BPMS):

RPA sits on top of existing systems and accesses these platforms
through the presentation layer, so no underlying system programming logic
is affected.

Unlike most BPMN modeling packages, RPA solutions do not require
programming skills to configure the software interface. RPA is configured
to work by simply dropping and linking icons.

RPA does not create a new application and does not store any
transactional data, so there is no need for a data model or database, such as
BPMS systems.

On the other hand, RPA is also different from cognitive
automation. According to Willcocks and Lasity, Cognitive Automation is
used to automate tasks and decisions that involve algorithms for
interpreting unstructured data, resulting in a set of likely responses, as
opposed to RPA, which uses rules to process structured data and
instructions. The result of cognitive automation is probabilistic, in RPA, it
is a deterministic, a single result.

The Capgemini's research shows that an RPA software license can cost
from 1/3 to 1/5 out of the cost of a full-time employee (FTE). Lacity and
Willcocks argue that a single robot can perform structured tasks equivalent
to two to five people. While companies report the cost-saving benefits of
using RPA, not every business process is right for using it. Fung offers
several business process criteria for RPA:

Low cognitive requirements. The task that doesn't require subjective
judgment, creativity, or interpretation skills.

High volume. Frequently performed tasks.
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Access to multiple systems. The process that requires access to multiple
applications and systems to perform work.

Limited exception handling. The tasks that are strictly standardized,
with or without a limited number of exceptions.

Human error. The tasks that are close to human risk due to manual labor.

According to these criteria, strong candidates for the role of RPA are
back-office areas where processes are more standardized than front-office
processes that require handling multiple exceptions. The next section
analyzes some of the case studies.
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Cloud technologies and factors of their development

Nasymbayev Ruslan, Master's degree Student
Astana International University, Nur-Sultan, Republic of Kazakhstan

Cloud technology is an integral part of the modern IT world. Now cloud
technologies are more relevant than ever, so they will only grow and
develop rapidly. The cloud provides ubiquitous and convenient remote
network access to computing resources and applications via the Internet.
There are many cloud platforms at the moment. There are open platforms
that you can develop on your own if you need to develop a unique
architecture for your infrastructure deployment. Many companies use off-
the-shelf solutions, and some are developing original solutions.

Judging by the results of the Google Stadia cloud platform launch, we
can conclude that the development of cloud technology is in slow motion.
There are a number of reasons for this. First, high-speed Internet
connection is required for complete and high-quality information transfer.
Many countries use an older generation of the Internet distribution structure
itself. Second, not all devices can support a sufficiently high quality of the
transmitted picture. The reason for this is the poor configuration of the
devices. The vast majority of the population cannot provide themselves
with high quality Internet and devices to use it. Also, for a more stable use
of cloud technology requires a wired connection, because there will not be
jumps in speed of data download, or even its loss. Therefore, the universal
use of cloud technology at the moment is not possible.

For everyone to be able to use it, it is necessary to make an accessible
platform for the transfer of audio and video data. It is necessary to optimize
all processes for weak devices. The work of the application will occupy a
small part of the memory of the devices. System requirements should be
minimal. It is also necessary to make a visually pleasing and intuitive
interface of the application. This will help reach most of the users of
smartphones, computers and other devices.

Android-based applications are mostly intuitive and easy to operate.
Everyone in the world now has their smartphone with them at all times.
Users can send, receive, transmit any audio and video information. And
other users on the platform can also interact with this data. In order to be
fully comfortable to use, the app should have a modern and simple design.
Since simplicity, this is the main trait to achieve in the creation of the
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project. A pleasant application interface is half the success of an
application.

The application can be used on any known structure. In business, in the
public sector, in medicine, in education, etc. The cloud is already
ubiquitous in computer networking it is an important part of the new
infrastructure. Currently, cloud services perfectly support business
structures. They are growing rapidly in the global market. But for the best
adaptation it is necessary to first master one model of cloud technology.
And then gradually expand, and implement it in all structures. Cloud
technology pushes the IT world forward, so it should be mastered and
developed.

To summarize, with the development of the Internet, cloud technology
will develop. The Internet will become cheaper, services and devices will
become cheaper. Current attempts at launching major cloud services are
necessary to test the readiness of users for big information changes. When
most of the world community will have high-speed Internet and devices to
support a stable connection, the cloud will be an important part of our lives.

Supervisor: Erimbetova A.S., PhD, Candidate of Technical Sciences.
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Information security problems in a pandemic

Akhmetov Amirbek Bakytzhanuly, Master's degree Student
Astana International University, Nur-Sultan, Republic of Kazakhstan

Acronis, a leader in cyber security, predicted the situation for the next
year in its 2020 report. They believe that the deterioration of the
epidemiological situation in the world has led to the fact that many people
have to work remotely, therefore, the task of ensuring cyber security is
becoming more difficult. The actions of cyber criminals are increasingly
aimed at stealing credentials and personal data. Many companies have been
targeted by cyber-attacks using various ransomware programs.

Weaker protection of home offices gives attackers the opportunity to
steal credentials, denial of service attacks, routers, applications, etc. A
serious threat is ransomware, where cyber criminals make you pay for
stolen information, threatening to leak it into the network if it is not paid.

Acronis' 2020 report reported that a significant percentage of
international organizations have experienced increased cyber-attacks.
Forced work from home outside the public network and office, allowed
cyber criminals to obtain data from organizations using ransomware
attacks. In the not too distant future, cybercriminals will target specific
targets with the expectation of getting more profit. Small businesses will
also suffer from cloud solutions as managed service systems can transfer
data. An outdated software system is ineffective as the volume of viruses
increases. Due to poor management and ineffective protection, cloud
servers will be at high risk from cyber-attacks.

Conclusion. Organizations' protection of their systems against
predictable attacks is rapidly becoming obsolete, due to the insufficiently
rapid pace of development. Attackers use more advanced methods and
technologies to achieve their goals. Rapid response, timely detection and
analysis is one of the methods of an integrated approach to protect systems
from all kinds of attacks. In order to detect attacks at an early stage, it is
necessary to use the most modern detection tools, which comprehensively
apply various technologies to analyze and detect malicious activity, as well
as predict potential unauthorized impact.

Head: Abduraimova Bayan Kuandykovna, Candidate of Technical
Sciences, Associate Professor
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A method for neutralizing malicious code hidden in image files

Mels Zhenis, Master’s degree Student
Astana International University, Nur-Sultan, Kazakhstan

Malicious codes can pose a threat to ransomware through symmetric
encryption. In addition, there were various workarounds, such as
steganography, in which malicious code is located in images. Unlike
cryptography, which makes a message unreadable without knowing the
decryption key, steganography's job is to prevent outsiders from guessing
that the message exists. Like many other methods of working with
information, today steganography is also used in digital technologies.

You can hide a secret message in almost any digital object - text
document, license key, file extension. With its help, you can protect the
unique content of the resource from copying. One of the most convenient
"containers” is media files (pictures, audio, video, and so on). They are
usually quite large in size, which means that the "appendage” may not be as
small as in a Word document.

0 00 00 00 0O 00 00 00 00 00
O 54 41 2D 40 4K 46 2F FE CA 00 OO0 03 00 %0 4D 07 TA-INF/pR....PK.
0 00 00 02 C

2 o 00 O s ) 00 00 0O OO0 00 OO 50 4B O3 .evvvvvvesens PE.
20140 P4 14 0GuO8L D0DE 20 MDA 0 00 00 .. Oy

[ #o 4 D as P INF/NRANIYESTY
Malicious Code Data |: & & aiiiras
0 b 1 7% AA [ZTY ¥ Jn, 0
2 o9 2 T T £y, w =9 ro o¢ N Y P Y
291A0 26 17 ES 17 57 16 97 A K6 16 2D 70 K¢ 25 KD 69 &.A.v,

» 72 ri 72 ox )0 SO 4P O7 08 13 94 5P DB 47 OC sefhe .. P

h‘““ T' ‘|'” — Block. 2100-2310F Langihl 1l : ;";xvn‘*.'!
Figure 1 — Malicious code hidden in an image data

Secret information can be written into the file metadata or directly into
its main content, for example, into a picture. From the point of view of a
computer, it is a collection of hundreds of thousands of dots-pixels. Each
pixel has a "description” - information about its color. For RGB, which is
used in most color pictures, this description takes 24 bits in memory. If in
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the description of some or even all of the points 1-3 bits are occupied by
secret information, the changes in the picture as a whole will be
indistinguishable. And due to the huge number of pixels in total, quite a lot
of data can be entered into the image. The lower images show areas with
high entropy (high data density) - this is the embedded message. The
transmission of data between networks requires verification of malicious
code in accordance with the security policy. Therefore, conventional anti-
virus solutions use signatures based on well-known information. Although
there are various solutions available for detecting known malicious codes,
such as antivirus and Advanced Persistent Threat (APT), the detection rate
for unknown malicious codes is still insufficient. These methods are aimed
at eliminating antivirus solutions that rely on signatures.

1. AVTEST Malware Statistics. 2019.

Superviser: Adamova Aigul Dyusenbinovna
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Overview of tools for automated analysis of startup project data
Mardenova D.A., Student
Astana International University, Nur-Sultan, Kazakhstan

Modern technologies allow you to easily perform various routine tasks.
You can organize the accounting of various documents using machines.
This approach allows you to almost completely automate day-to-day
business processes. In addition, automation reduces the risk of human error.
This is especially true for small businesses. Indeed, often the owner has to
keep financial records on his own, without deep knowledge in this area. In
this article, we will look at several tools that allow you to conduct financial
analytics for automated data analysis of business processes in startup
projects.

Taking into account global trends, startups with various projects appear
more and more often, that is, projects and companies that appear with the
goal of quickly entering the market with any new or innovative product.
Their strategy is based on quick, often short-term success that brings high
returns.

Some of the well-known startups that have built their distinctive brand
and big profits from their innovative products and services are Apple,
Google, Microsoft, eBay, Facebook, HP and others. Start-up companies are
mainly represented in the ICT sector, and the presented examples of start-
up companies confirm this.

All startups — young and old — can benefit if armed with the right
applications to achieve their goals.

An overview of analytics tools for startups

Google Analytics measures, analyzes and optimizes user engagement
and interactions with your website and mobile app. It is the ideal analytics
tool to understand the customer journey to your website or application. [1]

Kissmetrics allows you to understand your customers better than any
other analytics tool. This tool helps you track, analyze and optimize your
digital marketing performance with behavioral analytics tools. It tracks the
activity of each user on your website and creates their user profile (when
they signed up, what features they use, what campaign they are attracted to,
how much money they spend, etc.) [2]

Appsflyer is the leading mobile attribution and analytics solution that
allows you to attribute every install and visit to the corresponding
marketing campaign that triggered. The company has over 1,500 integrated
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media partners including WyWy, Shazam, and more, making it easy to
track which campaign led to the app install and which successfully re-
engaged your users. Appsflyer is also Facebook's Mobile Measurement
Partner, Official Google Partner and Official Twitter Partner, providing you
with objective attribution, mobile campaign analytics, in-app user experience
tracking, total value analysis, ROI and retargeting attribution. [3].

Chartio is a cloud-based analytics tool that allows you to explore,
visualize, and combine data from business applications into a database.
This analytics solution allows you to securely connect to virtually all of your
databases like Amazon Redshift, Google Analytics, MySQL, and more in
minutes, and create and share beautiful dashboards and visualizations across
your organization with scheduled emails or reports. [4].

Mixpanel is an event-driven analytics tool that tracks people's actions,
not page views. These are 360-degree analytics solutions to help you build
and market your web and mobile product. The tool estimates 67 billion
actions and presents the data to users in a clear, easy-to-understand format.
It is an event-driven analytics program in which you do not record user
page views and clicks. It is a platform that tracks events. [5].

The road to building a successful startup is not easy. It takes effort,
talent, innovation, and the right software applications. We've looked at 5
data analysis software applications that can provide great insights into what
might be needed to overcome the challenges facing the pandemic in the
long run. The goal was to provide affordable, reliable and automated
metrics. Automated data analysis is a puzzle made up of different tools that
perform different tasks, and depending on the needs, skills and business
model, the tools that combine to create a system that will work specifically
for a startup project.

1. Joe Teixeira and Marry E. Tyler, Google Analytics Third Edition.Jerri
Ledford..https://books.google.kz/books?id=U-
u5PW40UhUC&Ipg=PR23&0ts=Kz6FSxKK1z&dq=Google%20Analy
tics&Ir&hl=ru&pg=PR23#v=0nepage&q=Google%20Analytics&f=fals
e(2019)

2. TeepmoxieboBa Mapus  JImutpueBHa  Hukwmkun — Banepwmii
BukTopoBuu 3uHoBreBa  TartepgHa  MuxainoBHa, Y no6cTBO
UCIIONb30BaHMsI ~ DJICKTPOHHOIO  pecypca -  pelleHHe  3ajad
MOJIB30BATENS C BHITOJOU JJISI KOMITAHHH.
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o

Suryns6aesa JLILL., Xaxmypamosa C.J. ,OCHOBbLI IHU®POBOI'O
MAPKETHHI'A B YCJIOBUAX

MHAYCTPUU 4.0 (2020).

Bopucora O.B., PrIHOK (MHAHCOBBIX TEXHOJOTHH M TEHACHIIMH €TI0
passutns. (2018).

3ocumoB B.B., Xpucronopo A.B., bynrakosa A.C., IIporpammusie
pemieHUs A7 AMHAMHYECKOTO M3MEHEHHs I10JIb30BATEIbCKOTO
nHTepdeiica Ha OCHOBE aBTOMATHYSCKH COOpaHHON WHGOPMAIMH O
nonb3oBarene. (2018).
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SaaS pemenns B pa3Hbix cepax | T-unaycTpun

CarunanmueB M.b., cmyoenm ep. CUb-21, macucmpanm
EHY, Hyp-Cynran, Kazaxcran

CraTps mocBsiieHa pa3HbM SaaS-pemeHusM B IT-unayctpuu. [Houemy
JaHHOE pEIIeHHEe MMEET MECTO Ha pBIHKE, MPEUMYIIECTBA U HEAOCTaTKH
JaHHOW TexHosoruu. Tak jke cTaThsl aHAJIM3UPYET KaKHe KpYIHBIE
KOMITaHUH HCIIOJIB3YIOT TAaHHYIO TEXHOJIOTHIO U TIOYEMY

SaaS(software as a service) - 3To Moieb PETOCTABICHHS JTHUIICH3UH HA
IporpaMMHOe OOeclieYeHHe IO IMOMAMHCKE. SaaS yamie Bcero o0JiauHoe
penieHne, KoTopoe npeacraBieHo depe3 onpeneneHHoe APL. C ObicTpriMu
TEMIaMu TJo0alu3allid W TOJKIIOYCHHE WHTEpPHETa 10 BCEMY MUY
JIAaHHOE DELICHWE CTAaHOBUTCA Bce Oonee akTyanbHbIM U ynoOHbM. Ilo
JaHHbIM 3a siHBaph 2020 roga KOJIMYECTBO HMHTEPHET MOJIb30BaTENCH
BbIpoCIIO 110 4,54 MuuIHapa, uyTo BhIlIe Ha 7% B CPAaBHEHUU C JaHHBIMU 32
2019 rox

I'maBHOe pa3zHuuel SaaS pelleHUs SBISETCS TO, YTO ONPENEICHHOMY
MONb30BATENI0  OOJbIIE  HET  HEOOXOAWMOCTH HMMETh Yy  cebd
CHeMATN3UPOBAHHOE o0opyaoBaHue, YTOOBI MOJIb30BaThCS
OlpeleNieHHbIMH  TporpamMmamMu. llpemocraBieHuemM yciayru ©  €ro
MOJICP’)KKOM  ITOJTHOCTBIO  3aHMMAIOTCA IOCTaBIIMKW yciyru. Ecmnm
roBOpUTh OoJiee TPOCTHIM S3BIKOM, TO 3TO TPEACTaBICHHE TOTOBOTO
OHJIAWH pELIeHUsl Ul ONpeleleHHbIX 3a1ad. KiIMeHTy ocTaercst TONbKO
OIUIATUTh HEOOXOAMMYIO YCIYry, M OH Cpa3y e IOJIydYaeT AOCTyN K
HEO0XOIMMOMY TIPOTPaMMHOMY 00€CIIeUEHHIO.

OnHUM U3 caMbIX SPKUX IpUMepoB SaaS-pemieHust sBisieTcs — «Google
Docs», cepBuc mns oHmaiiH paboTel ¢ JOKyMeHTamu. Her Hukakoit
HEOOXOJIMMOCTH yCTaHABIUBATH ceOe MPOTrpaMMy Ha JINYHOE YCTPOWCTBA U
HacTpauBaTh JpaiiBepa. JlocTaTOUHO NPOWTH PETHCTPALMIO Ha CO3JIaHHE
Google akkaynra. Ilocie perucTpanuu MOXHO cpasy e paboTaTh ¢
PasHBIMH JOKYMEHTaMHU U BBIIOJIHATH pad0Ty OJTHOBPEMEHHO C KOJIJIETAMH.

[To mporaoszam Ha 2020 Toa, TexHOJOTHS SaaS MPOAOKUT PACTH H
OXBaTbIBAaTh BCE OOJIBIIIE PBIHKA. B HacToAIIEEC BpPEMA MOXXHO BBIABUTH
orpenesieHHble (aKTOPbl, KOTOpHIC IIOJIOKUTEIbHO BJIHMAIOT Ha POCT
JAHHOU TEXHOJIOTHH:
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*  Her HeoOXxomumocTH ycTaHaBIMBaTh NpOrpaMMy cebe Ha JTHMYHOE
ycTpoiicTBo. [lanHbli pakTop OUeHb CUIBHO CHIDKAET 3aTpaThl KIMEHTa Ha
o0opyioBaHUE.

*  CokpameHue pacxolOB Ha COAEp)KaHHE OAHHOW CHCTEMBbI CO
CTOPOHBI KJINCHTOB

*  CokpaieHue 3aTpaT Ha MOAJCPKKY, TaK KaK 3a CTaOMIBLHOCTh
MPOAYKTa MOJHOCTBIO OTBEYAIOT IIOCTABIIMKH YCIyTH

*  KpoccnnardopMeHHOCTh- OJIB30BATENb UIMEET AOCTYI K JaHHOMY
cepBuUCY ¢ JJI000T0 yCTPOiCcTBa, KOTOPOE MOJKIIOUEHO K HHTEPHETY

HecmoTpst Ha Bce CBOM JOCTOMHCTBA OOJayHbIE TEXHOJOTMH TaK XKe
HUMEIOT PsIIl ONPEACICHHBIX HEOCTATKOB, K KOTOPBIM MOXKHO OTHECTH:

* HeoOxomuMocTh mOOKIIOUEHHMA K WHTEpHETy. Tak Kak Bce
mporeccsl 00pabaThIBAIOTCS HA cepBepax, TO Oe3 MHTEPHETA MOIb30BaThCs
JAHHBIM CEPBUCOM CTaHOBHUTCS OECIIOIE3HO

+  OyHkuuoHanbHOCTH SaaS cucteM. He Bce mporpaMmbl Ha TaHHBIN
MOMEHT MOXHO TepEeHeCTH Ha MOJeNb OOJAaYHOW TEXHOJIOTHH.
[IporpamMHoe oOecnieueHne, KOTOpoe TpeOyeT eMKHX pecypcos,
HCIONB30BaTh MIPU TAKUX YCIOBUAX CTAHOBUTCS HEBO3MOXKHBIM

*  bBesomacHocte nmaHHBIX. be3omacHOcTh JMaHHBIX Ha cepBepax
MOJTHOCTBIO 3aBUCHUT OT TIOCTABILINKA YCIYT

Ucxons u3 nHpopManuy, HU3JI0KEHHOW BBIIIE, MOXKHO CKa3aTb, YTO
o0JlayHble TEXHOJIOTMH YKPEIST CBOM NMO3MLIMHU B Omkaiimme roxael. B
CBS3U C COOBITUAMH MHPOBOM TAHIEMHUU HCIOJIL30BAHUE JTaHHOU
TEXHOJIOTMM CTaHOBHUTCS Oojiee  aKTyaJbHBIM B [EpPHOH, KOTrAa
COTPYZIHHUKAM IPUXOAMUTCS IEPEXOANTH B PEKUM yAAICHHON paboThI.

Poct monk3oBareseld HHTEpHETa, YBEIHMUCHHSI TEPPUTOPUH TIIOOATBHBIX
ceTeil M POCT CKOPOCTH HMHTEPHETa BEJET K TOMY, YTO HCIIOJIB30BaHHE
CHECLUAIN3UPOBAHHBIX  YCTPOWCTB, MNOJIYYalOLUMX HHOOPMALMIO U3
WHTEpHETa, CTAHOBHUTCS O0Jiee aKTyalbHOM.

ITepcnexTuBa YBEJINYEHUSA pBIHKA 00JIaYHBIX TEXHOJIOTUM
CBHUJIETENILCTBYET O TOM, YTO JaHHAS TEXHOJOTHUS JHOO OyAeT JONOJHSTH
yKe€ OIpeJlesieHHble TOTOBBIE MNPOrpaMMbl (KaK NpUMEp, KOMIaHMS
Microsoft), 1160 OyeT 3aMeHsITh yKe IPUBBIYHBIC HAM IIPOTPaMMBbI Ooee
YJIO6HBIMI/I aHaJOraMH C UCIIOJIL30BAHUEM OOJIAYHBIX TEXHOIOTHH.

PyxoBomautens: Koxsipxanosa A.A., PhD, u. o. doyenma.
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Ilpumenenusi TexHonorun DataMining B Megunune
Ky6erenosa A. JI.}, 0okmopanm; Ky6erenos E.C.2, npenodosamenn
'Espasuiicknii HarponanbHbIi yausepceutet uM. JLH. T'ymunesa,
r. Hyp-Cynran, Kazaxcran
ZZananno - Kazaxcranckuii yauepeuter uM. M.YTemucosa
r. ¥Ypansck, Kazaxcran

Pa3zBuTHEe COBpPEMEHHBIX METOAOB XpaHEHUS W OOpabOTKM JAHHBIX
NPUBOIUT K OBICTPOMY pOCTYy HaKOIUIGHHOH, TpeOyromeld aHannza
nHpopmanun. Takoe OONBIIOE KOJMYECTBO HAKOIUICHHBIX JaHHBIX HE
No3BOJIsIeT 00pabaThIBaTh MX CHJIAMH YEJIOBEKA, U OYEBHIHO, YTO CPEAU
3THX HeoOpaOOTaHHBIX JAHHBIX €CTh HWH(pOpMamusg, HeoOXommmas st
INPUHATUS BAXKHBIX pelleHHH. [loaTOMy I aBTOMAaTHYECKOro aHaln3a
JAaHHBIX HEOOXOAMMO Oy/eT UCIONh30BaTh TexXHOMorrio DataMining.

Msr 3Haem, gto DataMining siBisieTcss MHOTOTPO(IMIEHOW OOJIACTHIO,
KOTOpasi BO3HUKJIA U Pa3BUBAETCS HA OCHOBE TaKMX HAyK, KaK MPHUKIagHAas
CTaTHCTUKA, PAaCMO3HABAHWE 3HAHWM, UCKYCCTBEHHBIH MHTEJUIEKT, TEOPUS
0a3 JaHHBIX U T. 1.

DataMining-3to mpoiiecc NOAICPKKU MPUHSTHS PEIICHU, OCHOBAHHbII
Ha TIOUCKE CKPBITHIX MAa0IOHOB (IIa0JOHOB HMH(pOPMALUM) W3 JTaHHBIX.
Konuenmus DataMining ucnone3yercss s 0003HauYeHHUS COBOKYIMHOCTHU
METOAOB OINpENeNICHUs] NPAKTHYECKH TIOJNE3HBIX 3HAHMA B JaHHBIX,
HEOOXOMUMBIX JIISl TPHHSATHA pENIeHWH B  PasNUyYHBIX  00MacTsIxX
NeSITeNbHOCTH, BKIIIOYAsk MEJULIKHY.

TexHonoruu mOWCKA JAHHBIX TO3BOJISIIOT HAXOOUTh MEIMLIMHCKHE
JIaHHBIC, TAaKWE KaK MpaBwia U cxembl. Pa3paboTka MEeTO/IOB JMAarHOCTHKU
SIBJISIETCS. aKTyaJbHOM 3ajauell MEJUIIMHBI, KOTOpas, B CBOIO OYE€pElb,
OTHOCHUTCSA K 331a4aM KJI1acCU(PHUKALUH.

BaxxHocTh 3TOr0 aHanmm3a 3aKIIOYaETCs B CBOEBPEMEHHOM MOCTAHOBKE
MPaBWIBHOTO  JMarHo3a ¥ MPOBEACHUM HEOOXOIWMOTO  JICUeHUs,
COOTBETCTBYIOILIEr0 OJHON M3 MX KiIMHWYeckux (opm.HecBoeBpemeHnHoe
JIYEHNE NPUBOIUT K YXYAIIECHHUIO 310POBbS U MOXET CTaTh OCIOKHEHHEM
3aboseBaHusl.

Anamu3 W cOop JNaHHBIX OONBHBIX C PAa3THMYHBIMH KIHHUYECKUMH
¢opmamu  BUY-undekunu, nOCTpoeHHME TNPOTHO3HOW MOJENH U
MIPOBEJICHHIE SKCIIEPUMEHTOB C MCIOJIB30BAaHIEM METOJOB ITOMCKA JTaHHBIX
W ompejeneHue Tpynnbl mnanueHToB ¢ BUY-undexnueld ¢ moMolibo
CHEeLNATN3UPOBAHHOTO MPOrPaMMHOT0 oOecreueH s /151 aHar3a JaHHbIX.
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[lomy4yeHHble pe3ynbTaThl MOTYT OBITH MCIIOJIB30BAHBI CIIELUAIHCTAMU
JUIs TPUHATHS pelleHdsd, I@pU IO0CTaHOBKe auartoza.B  mpouecce
pa3pabOTKH MoJeNned BBICTPAMBAETCS ANTOPUTM JEHCTBUH M BBOISTCA
BXOJIHbIE JAHHBIE.

| *medforms — Bnokwor - =] E
@aiin Mpasca @opuar Bug  Cnpasxa
Homep naumewta, non u  Bo3pact

Homep 11 non xeWckuid Bo3pacT 46

faTa u BpeMa acMoTPa
Nata 22.11.2020 spema 23:58

Kanobu
MOBBIIEHHAA TEMNEPATYPA, FONOEHAR GONL,KAWENL, YEEAMYEHME MUMPOYSNOB,CHNE HA KOXE, 3YA.
Anames Bonesuwn

sabonena seqepom 21.11.2020r. - BUN-webexuuA ¢ 2015 roga. CocToWT a yvete & MG CTUA. B Teveue nocnefHero Mecaua
BupaxeHHyln CnabocTh, NOKPACHEHME W BLHICWNAHWE Ha KOxe B OBAACTM CMMHL, FPYAM, XMBOTa, APOMEXHOCTH W Ha HOrax
Ceos T ¢ 3noynoTp. ankorons W nuweskm dakTopom.

Anames xn3Hm
Buorpagu-eckMe fammuie: Poc 623 OTUa C GPaTOM W CecTpoi. PasEMEANncA © COOTSETCTEWW E03pacTy. He 3amyxeM feTedl HeT.
Ha mawHwi Moment me paboTaet.

MunnwHo-GuITOBME YCNOBMAT XMBET OQMH B OTAenLHOR KsapTupe. lMTaHue He perynApHoe.
Nep: : kp , BeTpAMas ocna, armma, OPBM, ATONMMECKMA OEPMAaTWT & AeTCTEE. XPOMMMECKMA racTpHT
XpOHMUECKHiA BPOHXMT, 3K3ema.

Bpeamsie NpMELMKM: KYPHT C 20 net, no 1 n/car & feHs. 3noynoTpeGnAeT ankoronem.

Mocnenwui Npuem ankorons HakadyHe nepea noctynnewwem (4o 8,5 soaku 6 Teueude 2-x Hedens). HapkoTwkw oTpuuaeTt.

Anames BT3

OBuexTuBHbi cTaTyC
Bec 57kr, poct 178 cM, PacNpOCTpaHeWHan sk3ema.Ha OCHOBAHWA NOPAXEHHA KOXH CTOM W HOFTER M3 HUXMMX KOHEUHOCTAX
MOXHO NPEANOAOKUTE PUBKOBOE NOPAXEHHE .

Nlokanuwwi craTyc.
Ha NPaBOA FONEHW W CTONE OTEK TECTOBATON KOWCHTEHLMM,MEETCA Culb WA CNWME, FPYAH, OBAACTM NPOMEXHOCTH W WA MOFax

Ha KOXe CTON W rONEHed FUNEPHMUA € MOKHYTHEM.

TeneanrwoIKTaDMi He BHABAEHO. TPOGUMECKWX A3B, Mponexwell WeT.

JMHarHos NpH  NOCTYRAEHHH
OBocHosanua  auarHoza

Auarkos
W3 pavveix amamHesa u3BecTHo, 4TO BUY-ukdexuwa ¢ 2015 roga. [aHwwii AwarHo3 HeoBXOAMMO NOATBEPANTL NABOPAaTOPHLMK Me
MMMyHHBM BNOTTHHIOM M cTaTycoM.| B nonksy BUY WMEKTCA Takue CWMNTOMM kak cnaBocTe W MOTEpPA Beca.

Pucynox 1 — BxonHble n1aHHbIE

IMepen  HayamoM  KjacTepu3alii  HEOOXOMUMO  ONPEICITUThH
MPEIPACTIONIOKEHHOCTD JaHHbBIX, CTPYIINUPOBAHHBIX B IIEPBbIC KIACTEPHI.

PaccmarpuBaroTCsl  J[Ba pa3HBIX CHOCo0a Kiactepu3aruu: mMeTon K -
cpenuuit meron (¢ ucmosb3oBaHueM (yHkiMu Kmeans w3 OuOIMoTekH
sklearn s3pika Python), MeTtoapl KiacTepu3alyii Ha OCHOBE IJIOTHOCTHU C
aBTOKOH(pHrypamueir (¢ ucnonb3oBanueM ¢yaknun HDBSCAN  u3
oubimorexkn Hdbscan sizpika Python).Ha mosryueHHBIX B TIOJTOTOBIIEHHBIX
00BEKTaX CTPOMM MOJIENb (MOXKHO HECKOJIBKO) U OTpPErylIHpyeM ee
napaMmeTpsl. 3aTeM MPOBOJANM TECTUPOBAHUE M aHAIH3 PE3YJIHTaTOB.

Hcnonp3oBanue TexHojorud DataMining B 00JIaCTH MEIUIIMHBI Kak
ACIICKTOB  NPUMEHEHHMS M METOJOB  HHTCIICKTYaJlbHOIO  aHaIM3a
craHoBuTcs Bce Oonee adpdexruBHBIM. DataMining o0beauHAET METOABI U
QITOPUTMBI, TaKMe KaK HCKYCCTBCHHbIC HEHPOHHBIC CETH, JEPEBbS
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pellIeHU, Koppemsuus, KIacTEepHBIM aHanuu3, JUHEHHas perpeccus,
OaliecOBCKME CETH M MHOroe Jpyroe. Pemarorcs Takue 3afadd, Kak
KJIACCU(DUKAITHS, KIIACTePU3aIsl, IPOTHO3UPOBAHHUE.

1.
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Jlucunnn A.B.,®aiisynmun P.T  IlpuMmeHeHHe MeTa’BpUCTHYECKUX
ITOPUTMOB K PELICHUIO 3a]a4 KiacTepu3anuud MetoqaoM k-cpennux//
Komnwrorepnas ontuka. — 2015. — T. 39, Ne, 3. — C.406-412.
Angpeac Mromnep BBenenme B MammHHOE OOyYeHHE C TIOMOIIBIO
Python. PykoBonacTBO Ui cHenuaaucToB MO padore ¢ naHHbIME//
Miomnep Angpeac. - M.: Anbga-kaura, 2017.

Heiickuitll. M. Knaccuduxarms u CpaBHEHUE
meronoBKmacrepm3anmu. // VHTeNIeKTyalbHBIE TEXHOIOTHH W
CUCTEMBI. Co6opHuk y4eOHO-METOANIECKUX

pabotucrareiiacnupanToBucTyaeHToB. — M.:HOK«CLAIM»,2006.—
Bermyck 8. — C.130-142.

bapcersn A.A., Kynpusnos M.C., Crenanenko B.B., Xomon W.U.
Metonsl 1 Moxaenu aHanu3a aanHbix// OLAP u DataMining. CII6.:
BXB-Ilerpbypr, 2008.-336c¢.
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HHTepHeT AYKEH/i AaAMBITY

Tac6onarynst H., PhD, aca oxvimyunt; Mepexe M.M.
Acrana XansikapanslK YHuBepcuteTi, Hyp-Cynran, Kazakcran

Kazakcran HapbIFbIHAA jKaHA TEXHOJOTHUSIIAPDMEH COHBIMEH Karap Kell
(YHKIMOHANIBl UHTEPHET OYKEH JKacall OHBIH JaMYBIH, XYPY *KOJJapbIH
3epTTelN HAKTHI jKacay KepeK KagaMaapisl 3epaeney. MHTepHeT mykeHre
ocep eTylli SFHM JaMyblHa ocep eTyml (akTopiapAbl erKen-Terkenni
TaNjarn, 1aMmy KOoJIIapblH KAMTaMachl3 eTy.

3eprrey HbicaHbl peringe — “SATU.KZ” onnaitH uHTepHET
m1aTopMack aabIHIBL.

WuTtepHeT-nyKeHiH a3ipyiey OapbIChiHAa MaKCcaTKa XKETy YIIiH OpBIHAANY
MIHJETTEep:

1. »rmeKkTpOHIBIK KOMMEPIHUS TYCIHIT1 MeH ()OpMaChIH aHBIKTAY;

2. VHTEpHET-AYKEHJAEPHiH  YHWBIMIOACTBIPBUIYBIH  3€pTTEY  KOHE

KEeMIIUTIKTEpAi aHBIKTAY;

3. Tammay Kypri3y >KoHe WHTEpHET-IYKEHI o3ipliey YIIiH WHTepHET-

TEXHOJIOTHsIIApAbI TAHAAY;

BeO-1M3aliHHBIH (PYHKIIMOHAJIBIFBIH 3EPTTEY;

MHTEPHET-TYKEH KYPBUIBIMBIH IaMBITY;

WHTEPHET-TYKeHHIH TUHAMHKAIBIK BeO-0€TTEpiH JaMBITY;

33ipIiey 3KOHOMMKAJIBIK THIMIIUTITIH €CeITey;

NaliIadaHyIIBIHBIH ~JKYMBIC OpHBIH YHBIMIACTBIPYFa KaTBICTHI

TIPIILTIK KayIIci3airi Macemenepid KapacToIpy.

Kazakcran HapeirbiHAa Kol (DYHKIIOHAJAbI WHTEPHET AYKEH XKacay,
KbI3METKEpJIeP/Ii KayilCi3IIKIIeH KaMTaMachl3 €Ty, 3KOHOMHKAJBIK €ceOiH
’Kacay, HMHTEPHET-AYKCHHIH  HAaKThl  KYPJBIMBIH  JKacall  IIBIFY
(HTML,CSS,Java Script,PhP)

Ocbl MakcaTKa JKeTy YIIiH MHTepHeT-aykeHAepli YHBIMAACTBHIPYAbIH
KOJIJaHBICTAFbl KYPBUIBIMBIH 3€pTTEY >KoHE Taiaay Kyprizingi. CoHbIMEH
Karap, KOJAAHBICTaFbl JKYHEHIH OipkaTap KEeMIUIUIIKTepi aHBIKTaJAbI,
oNapibl KaHa WHTEPHET-IYKCHI JAMBITY JKOHE €HTi3y apKbUIbl JKOIOFa
0O0JIATBIH/IBIFBI JIQJEIICH/II.

Osipreyni Kysere acelpy YLIIH Kejleci HMHTepHET-TeXHOJIOTHUsIIap
naigaTaHbUIIbL:

- Web-cepep perinme  Apache cepBepi  TaHmangel, O
KOH(UTYpaLUsSHBIH KOFapbl CEHIMAIITiHE, MKEMLIIriHE 1e;

O N A
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- WHTEepHET-IYyKeH YImiH Oackapy »xyieci petinme "OpenCart" CMS
XKyHeci TaHTaab.

WnTepHeT-NyKeHHIH apXUTEKTypachl eKire OemiHJi: KIMEHTTIK >KoHe
aJIMHHUCTPATOPIBIK. O3ipJIeHreH BeO-caiT WHTYWTUBTI WHTep(elcke ue.
CaifT KYPBUTBICHIHBIH CTAHIAPTTHI €peKesIepiHe CoKec Kele/i.

3epTTey KYMBICH OapBICHIHIA KeJIeCi HOTHKeINep albIHAbI:

- WuatepHer marasuHpi skacayFa, KYpibIMBIH ocep €Tyl (akropiaap
KOPCETLIIL;

- Kazakcranna uHTepHET cayia HapbIFbl TalJaH Ibl;

- HuTtepHer AyKeHHIH  (QYHKOMOHAJIABUIBIFBl AHBIKTAIBIN, TaJlay
KYPri3inmi;

- lHTEpHET NYKEHHIH S5KOHOMHKAIBIK ece0i Kypri3iii;

WuTepHeT-nyKeHaep maiganaHyIsH CTaHAAPTTH MYMKIHIIKTEPi:

Tayap xapTodkacblHa 6Ty MYMKIHIIIT1 Oap Tayapiap Tizimi;

Tayapmap canbsiH e3repTy HeMece Tayapuapisl CeOeTTeH ajbll TacTay
MYMKIHJIITI;

AKumsnapasl KOJMIaHFaHFa JIeHiH ®KoHe oJlaH KeliH Oaranapibl Kepcere
OTBIPHIT, OapibIK TayapiapAblH KYHBIH JKEKE-KEKEe JKOHE JKallbl KYHBIH
Kapay.

Conpaii-ak, TarnceIpbic Oepy CTaHIAPTTHI TYPIE TipKey d/1iCiMEH HeMece
OHCBI3 TipKey OMiCiH TaHJay apKbUIBl JKy3ere achlpbuiajipl. Tipkey
TamnChIPbICTapAbl ANJaFbl YaKbITTa PECciMJIIEY YaKbITHIH KbUIJaMJIATYFa,
COHJIai-aK ©3 TaICBHIPHICTAPBIHBI3IBIH MOpPTEOECiH KapayFa JKoHE KETKizy
MEKEeHXaiappl MeH OHJIalH TeJieM VIIIH JIepeKTeMenepii Oenrineyre
MYMKIHJIK Oepeni; "Tipkeyci3" HyCKachl TaHJajFaH jKafjaija OaliaHbIC
aKnapaTbiH KOpCeTy;

KeTkizy MeKeH - )KallbIH KOpCeTy;

XKetkizy TociniH kepceTy (KoK KOMITaHHUICHI, TIOIITa JKJHE T. 0.);

Tenem amicin kepcery (any Ke3iHze He OaHK KapTachIMEH HEMece CaiT
apKbUIbI);

CaTbln amymIbl akmapaTThl TEKCEPY XKOHE TaIICHIPBICTHI pacTay.

Kazipri yakpitra 3aMaH TanaOblHa cail IU(pIaHABIPBUIFAH Kyiiene
OapibIK  KbI3METTEpAl  opbiHIayra  Oomambl.  OHiaitH-KOMMeEpUHUs
HaApBIFBIHBIH ©3Tepy OHE OCy MPOIECIH eCKepe OTBIPHIN, KOMIaHUsIIAp
YIIiH HHTEpHET-IYKSHJIEP/iH AaMybl ©3€KTi *OHE CYpaHbICKA He KBI3MET
caJiachl Jien aityra Oonasl.
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AnampmapnablH KeOMIIuTri Yy >KarmaiblHOa OTBHIPBHINT TaICBIPHIT Oepy
apKBUIBI KAXKETTi 3aTTapblH JXETKi3y apKbUIbl alyAblH THIMII €KeHIITiH
Oatikagpl. Illamamen WMHTepHeT KonmaHywsUiapeliHelH —45% - B
JNEKTPOHIIBIK cayJa alaHfapblHIa cayna »xacaimel. Ockuiaiimia, OiTipy
OUTIKTUTIK JKYMBICEIH OpBIHAAYy OaphICBIHIA HETI3r1 MaKcaTka KO
KETKI3UII )KOHE KOWBLUTFAH MIHACTTEP IS

1. Opnos, JI.B. UaTepHeT-nykenni kamnaii kypyra Oonanst / JI.B. OpinoB —
pen. byk Ipecc: Mackey, 2016, - 384 0.

2. KasropeBa, s1. MnTepHeT-ayKeH. ¥HBIMIACTHIPY, CaJbIK camy, ecerm /
Kasrtopesa 1.: pen. @axrop, 2009, - 119 6.

3. Ilpoxopenok, H.Perl sxome MySQL / H xemeriMeH Beb-caiiTTap
kypy.llpoxopenok: Mackey-bXB-Ilerepoypr, 2009. — 550 c.

4. Be0-caifrtap Kypbeutbicel / @puaman B. A., Anekcarmpos a. B.,Ceprees
I'.T., Koctun A. I1.: Mackey — Tpuymd, 2011. — 288 c.

5. BaiikoB, B. VHTepHeT. AKnapatrThl i3[ey KoHE BeO-CAUTTHI KBUDKBITY
/BaiikoB B. - Mackey: pen. Cypansic 6otibiama KiTam, 2012. — 288 c.

6. Haxert, xon. HTML »xone CSS. BeO-caliTThl a3ipiiey xoHe xxobanay /
Haxett [xoH. — Mackey: pea. Okemo, 2013. — 480 c.

7. dpon, B. HTML 5, CSS 3 xone Web 2.0. Kazipri 3amanrer Web
azipney-caiitrap / JlponoB B. — Mocksa: u3n. bXB-IlerepOypr-Mackey,
2011.-416¢c.
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Oco0eHHOCTH MHOT0I3bIKOBOI0 MPOTrPaMMUPOBAHUSA
Kab6ues Kyansim HypsxanoBuu
AlIU, Hyp-Cynran, Kazaxcran

B mmpe cymecTByeT HECKOIBKO TBHICSY SI3BIKOB IMPOTPaMMHUPOBAHUS.
Hecmotps Ha TO, 9T0 MHOTHE W3 HHMX KpailHE HEMOIYJSApPHBI, OYEHB
cneunpuUHBl WO YK€ CO3AaHbl OYEHb JaBHO, OHH MPOJOJDKAIOT
CYIIECTBOBaTh, a HOBBIC SI3BIKM MPOJOJDKAIOT MOSBIATHCS. [loxoxke, HET
OCHOBaHHWI TMOJaraTh, YTO KOJHYECTBO S3BIKOB KOTIa-HUOYIb HAYHET
YMEHBIIATHCS U B KOHEYHOM cueTe OyAeT CO3[JaH OJUH YHHBEPCAJIbHBIN
SI3BIK TTPOrPAaMMHUPOBAHUS. BOJIBIIIOE KOJUYECTBO S3BIKOB MOXKET IyraTh
CBOCH HEOOBITHOCThIO, HO HOBOE TIOHMMAaHHE WIEH MHOTOS3BIYHBIX
MIPOEKTOB TO3BOJISIET HE TOJIHKO OPHUEHTHPOBATHCS B ATOM pa3zHOOOpasuH,
HO W BHJETh OUYEBUIHYIO BBITOJY JJIsl BCEX.

Jlo cux mop He CO3IaHO TaKOTO S3bIKa MPOTPAMMHUPOBAHHS, KOTOPBIH
OBl OJIMHAKOBO XOPOIIIO pelrajl BCE 3aJa4d MPOTPAMMHBIX CHUCTEM. YKe
CYIIECTBYET OOJBIIOE KOJUYECTBO S3HIKOB W HOBBIE MPOJIOJDKAIOT
MOSBIATBCS. YCTapeBIIME S3bIKM HE CHelar YHTH cO CIeHbl, Ha HHUX
HaIUCaHBl MPOTPAMMBI, U OHH MPOJOIDKAIOT padoTaTh, a 3HAYHT, 110 HUM
HYXHBI CHEIHAINCTBI Ui COTMPOBOKACHUS W Pa3BUTHUS CYLICCTBYIOIINX
nporpamMM. Bo3M0o)kKHO, HE CTOUT OpPUEHTUPOBATHCS HA YCTAPEBILUE MU HE
MOJTyYUBIIIHE JIOCTATOYHOTO PACIPOCTPaHEHUS S3bIKH, HO, HAIPUMEP, €CITU
BEI BJPYT HaJlyMaeTe YCTPOUTHCS IMPOTPAMMHCTOM B KOMITaHUIO bowHT, TO
BaM TMPUACTCS W3YyYUTh SI3BIK JIOCTATOYHO NPOTPECCUBHBIA JUISI CBOETO
BPEMEHH 1 HE OYE€Hb PACIIPOCTPAHEHHBIN B HaIlIE - SI3BIK AJa.

Tekyiee npeacTapneHne S36IKOB IPUMEPHO BBITIISINT TaK:

Crapsle

Fortran, Cobol, PL\I, Basic, Pascal, Ada, Lisp, ...

MeliHCTpUMHBIE

C, C++, Java, C#, JavaScript, Python, Ruby, PHP, ...

Hosrie u Oyaymue

Go, Swift, Hack, Rust, Kotlin, Scala, ...

Huiesrie

D, Clojure, OCaml, Haskell, ...

EcTb MHOXeECTBO MPHYUH, MO KOTOPBIM CO3JAIOTCS HOBBIC SI3BIKH.
Camass oOmias w3 HHUX 3aKIOYaeTcs B TIOABICHUHM HOBBIX 3aj1ad,
TpeOOBaHUAM KOTOPBIX HE YIOBICTBOPSIOT B MIOJTHOU MEPE CYIIECTBYIOITHE
sI3bIKH. BOT HECKOJIBKO IPUYMH BO3ZHUKHOBEHHSI HOBBIX SI3bIKOB:
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HeoOxommmocTh W30aBUTBCSA OT apXaWdHOTO HACIEOUS «CTaphIX»
SI3BLIKOB

HecootBerctBue cymectByromux Al HOBBHIM 3agadyaM U BO3POCIINM
TpeOOBaHUAM

HenocraTouHocTs ypoBHS aOCTpaknuy B CYIIECTBYIOIIHUX S3BIKAX IS
YPOBHS CJIOKHOCTH PELIAEMBIX 3a]1a4

Kenanue coxpaHUTh KOHTPOIb HAJ IBOJIOLKEH S3bIKA

Juis oOydeHus Wi IpOBEPKH MOJIOKEHUH TEOPUH S3BIKOB Ha TIPAKTHKE

Mapxketusr (Hanpumep J#)

OHTy3Ua3M OTACIbHBIX pa3pabd0TYNKOB

Crnenytommast Tabnmuma IEeMOHCTPUPYET, YTO HECMOTPS Ha HalW4He
CYIIECTBYIONINX S3bIKOB, PEIIAIOIINX CXOAHBIE 3amaud, mu3BecTHble UT
KOMIIAaHHUHU CO31ar0T CO6CTBCHHI)IG S3BIKH, 4 HE HepCI/ICHOHLSYIOT TOTOBBIC.

Tabmuua 1. HoBble A3bIKH, MOSBUBIINECS B HOCIEIHEM AECITUICTHH OT
n3BecTHBIX U T-koMmaHui

Kommanus | I'ox 31K Omnucanne

Apple 2014 | Swift SI3BIK OOIIIEr0 Ha3HAYEHUS Ha 3aMEHY
Obijective C

Facebook | 2014 | Hack 3amena PHP

Google 2009 | Go SI3BIK pean3aliii BeO-NPUIIOKCHUIT

2011 | Dart 0oJiee HaJZIe)KHAS U POU3BOIUTEIbHAS

3ameHa JavaScript

JetBrains 2011 | Kotlin npoctas ¥ d3peKkTuBHas 3aMeHa Java

(CT10,

Poccust)

Microsoft | 2012 | TypeScrip | «ysyuieHHbli» JavaScript

t (aHHOTAIIMS THUITOB, KJIACCHI)

Mozilla 2010 | Rust SI3BIK PeATU3al[uH aJITOPUTMOB IS
MHOTOSIZICPHBIX aPXUTEKTYP

RedHat 2011 | Ceylon «yTPOIIEHHBIN» Java

OmHako sI3BIK HE MOKET CYIIECTBOBAThH caM 1o cebe. S3BIKy TpebyeTcs
AKTHBHOE COOOIIECTBO, KOTOPOE MCHOIB3YET SI3BIK, MOMYJIIPU3UPYET €TO,
y4acTBYeT B €ro pa3BUTHH. B COBPEMEHHBIX YCIOBUSX S3BIK 0e€3
BO3MOXXHOCTH WHTETPAIMH C CYIIECTBYIOIMIMMU OMOIHMOTEKaMHU HE MMEET
Oymymero. JleCTBUTENBHO, HUKTO HE OYyIET MHcaTh C HYyJIS HAa HOBOM
sI3bIKE, KAKOB OBl OH HE OBLT XOPOII W3HAYAIILHO, AJITOPUTMEBI, KOTOPBIE yKe
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HaIlMCaHbl M TPOBEPEHBI BPEMEHEM Ha JAPYrux s3bikax. Kak MuHHMyM
HOBBIM S3BIK JOJDKEH TMOAJCPKMBATH BBHI30B OHMOIMOTEUYHBIX (DYHKIUA,
HanMCaHHBIX B popmaTte si3bika C.

C mosiBIeHWEM TaKuX s3BIKOBBIX Iutatdopm kak JVM m CLR 3amaga
WHTETpani OWONMOTEK KOJa Ha PaslIWYIHBIX s3BIKaX OblIa pelIeHa Ha
KayecTBEHHO HOBOM ypoBHe. Kon, HamucaHsbelii Ha mnatdopme,
aBTOMAaTUYECKU CTAHOBHUTCS HHTETPUPOBAHHBIM B OOIYI0O MHOTOSI3BIYHYIO
cpeny. Ilmardpopma obecreunna He TONBKO WHTETPALMIO Ha JTare
WCTIOJNIHEHUSI, HO U MIEPEHOCUMOCTh KaK anmnapaTHyIo, TaK U MPOrPaMMHYIO
MOJ pa3IM4HbIe OMNepanvdoHHBIe cUcTeMbl. OTiagka W HamucaHHe
MHOTOSI3BIYHBIX MPOEKTOB CTaja BOZMOXKHOH B €AMHOI cpene pa3paboTKu.
[locneanee 0OCTOSITENHCTBO MPHUBENIO K HOBOMY BHACHUIO HCITOIB30BAHUS
Ppa3iInMYHbIX SA3BIKOB B OJHOM IMPOCKTE - CO3AaHHUIO MHOTOA3BIYHLIX
MTPOEKTOB.

PykoBomgutens: Hyp6omar TacOonmaTysisl.
1. Polyglot Programming. Neal Ford.
2. Polyglot Programming: Building Solutions by Composing Languages.

Neal Ford.

3. S3pIkM TpOTrpaMMHUpPOBAaHUS: KpUTEpUH BBIOOpa. OTKpBITas JEKIHs

3yes E.A.

4. TlpemMeTHO-OPHEHTHPOBAaHHBIC SI3BIKA IPOrpaMMHUpOBaHHS. MapTuH
daynep.
5. Fractal Programming. Ola Bini.
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Perception of cold color tones by turkic-speaking peaples
Aldanov E.S, Ph.D., Associate Professor; Shakirova N.U.2, Postgraduate
Student
LAstana International University, Nur-Sultan, Kazakhstan
2Astana International University, Nur-Sultan, Kazakhstan

The forerunners of Newton's theory were based on the exclusion of the
ability of the human eye, while Goethe based his theory on the experience
of eye color. Jung-Helmholtz's theory of color perception assumes the
presence in the eye of special elements for the perception of red, green, and
blue colors. The fact that different peoples perceived colors differently is
no longer an assumption. It is known that colors do not exist in the external
world, but are created in our consciousness, and our brain converts different
frequencies of the electromagnetic spectrum into color. The presence of
peculiarities in the perception of color by different peoples has been
substantiated.

The color blue in modern Turkic languages is known through the
following meanings:

1) 'blue’, 'light blue', ‘azure', 'light green', 'gray', 'sky-colored’, 'the color
of young greenery', 'gray";

2) "sky", "young grass", "greenery", "meadow" [1].

Language plays an important role in perception. For example, blue is a
cold tone for the Turks, for the English-speaking - both blue and light blue,
for the Russian-speaking - and blue and light blue, depending on the
intensity.

Gladstone suggested that the language of color reflects the perception of
color, but it seems untenable that color vision in the image evolved in
humans in this way or could have developed in such a short time [2].

The Japanese language with one word aoi can convey blue, cyan, and
green colors depending on the context [3].

In ancient times, the Turkic-speaking countries perceived cold tones as
something sacred, divine, mysterious, dangerous, strong, fresh. They
bowed to the gray wolf but called him "kok bori" - a blue wolf, not a gray
wolf. The wolf for them was a sacred animal, representing potential danger
and fortitude at the same time. There are many legends about gray wolves.

The riddle of cold tones, namely blue, is explained by the color of the
sky and reservoirs, and most importantly, this is the color of the sky, the
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divine color. The word "tengri" in translation from Kazakh "tomipi" means
the Heavenly Creator, hence the Tengrianism.

And the last meaning of blue is freshness. Turkic-speaking peoples,
including Kazakhs, still call the color of nature and green vegetables blue in
literary and everyday languages.

Researcher A. Edokov writes: “It is known that in the Altai and Russian
languages there is a different number of words denoting shades, different
areas of the color range are distinguished. In Russian, each shade is denoted
by one word, and in Altai, only a part of the colors is distinguished in this
way, the rest are denoted by mixing two sections of the color [4].

With prolonged exposure to color on the eye, there is a decrease in color
sensitivity, intensifying "fatigue™" of the retina, up to the point where two
different colors are perceived as the same. This phenomenon is observed in
individuals with normal color vision and is physiological. Physiological
features of the retina, lifestyle, environment lead to such phenomena as the
perception of different colors as the same, the formation of a constant
background of the environment, different colors associated with the animal
world, for example, with a horse in the Turkic world [5-6].

1. A. H. Kononor. CemaHTHKa IIBETOOOO3HAUYCHUU B THOPKCKUX S3BIKAX
(M: Hayka: 1978).

2. Mars H. Bornstein. Hue categorization and color. Physics to sensation
to perception. Published online: 30 November 2006.

3. B. M. Anmatos. AIIOHUA: S3bik n kyneTypa (M: S3bIKu ciiaBIHCKON
KynbTyphl: 2008).

4. A. B. Dnokor. llBeToBoe BoCHpuUATHE B KYJIbType anTaiiiieB //
MexperuoHajibHbIe HCCIICIOBaHMs B OOIISCTBEHHBIX Haykax [D/p] -
P/n: www.ino-center.ru/

5. A. A. Skosner-Bymuukom, IlperoBoe 3penue / A.A. SkoBjeB-
Byauukos // Bonbmas meaunuHckas suiukiaoneaus / [, pen. b.B.
[erposckuit — 3 u3n. — B 30-tu 1. (M.: CoBeTckasi SHIHUKIIONE TS,
1986).

6. https://www.inform.kz/kz/kazaktyn-zhylky-tusin-sipattaytyn-ataulary-
ginnestin-rekordtaryna-enui-mumkin_a3487907.
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Transmitting optical modules.
Shurov K.A,, Student, gr. RET-17-1; Zilgaraeva A.K., Master of Physics
Turan University, Almaty, Kazakhstan

VSP optical transmitters are implemented in the form of a single
transmitting optical module (POM) - an electron-optical converter that
converts electrical signals into optical signals. FMS-modulating signal
generator; OM-optical modulator; 101-optical radiation source; OP-optical
splitter; SOl-stabilizer of the operating mode of the optical radiation
source; OS-linear optical signal; SVD-integrated diagnostic circuit; SU and
OS-matching device and optical connector; OV-optical fiber. (figure 1)

SVD Failure signal

SY and OS

A OR

FMS  (»{  OM ol
I \

101 « S0l

Figure 1 — Transmitting optical module

Optical transmitters (transceivers) used in fiber-optic communication
systems are designed to convert electrical signals into optical ones. For this
purpose, the output radiation of the optical source is modulated in accordance
with the input electrical signals coming from the transmitting IC (Figure 2).

Is1 optical optical IS2
transmitter receiver
Optica
: communication
' A network A '
<k LTE L LI
Electrical Electrical
information information
signal signal

Figure 2 — Information transfer scheme between two information
systems over an optical communication network

Modern optical transmitters are made in the form of separate blocks of
standard sizes. The appearance of a typical transmitter is shown in Figure 3.
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Figure 3 — Appearance of the optical radiation transmitter for CCTV

Digital signal transmitters are often made in the same package as
receivers, forming receiving and transmitting optical modules, or
transponders.

According to the nature of the modulation, optical transmitters are
divided into transmitters with direct (internal) and external modulation.

The schemes of the transmitters of the designated 2 types are shown in
Figure 4a, b. In optical transmitters with direct modulation, the radiation
power of the light source is modulated by the external electric current of the
power supply. In digital communication systems based on transmitters with
direct modulation, a simple optical data transmission format is used, in
which the logical zero corresponds to the off state of the radiation source,
and the logical unit corresponds to the on state.

Light source Optical connector

Electrical
information
signal

/ Light
‘:5 1,}_ information

signal

iy Ol 5

Electrical connector .
Power and control unit

Light source Modulator Optical
connector

/ Light
}_ information

signal

Electrical
information
signal

Mgl e g

Electrical connector .
Power and control unit

Figure 4 — Schemes of optical transmitters with direct (a) and external
(b) modulation

At transmission rates of 10 Gbit/s and higher, transmitters with external
modulation are used. The radiation sources in such transmitters are usually
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narrow-band single-mode continuous semiconductor lasers. Continuous
optical radiation is modulated by an external modulator, which ensures the
formation of an optical signal with a minimum spectral width. In addition,
the use of external modulation allows you to use more complex modulation
formats and apply polarizing signal separation. Transmitters with external
modulation are used in long-distance communication systems, where the
requirements for the quality of the optical signal are particularly high [2, 4].

They allow you to transmit signals at a speed of tens of gigabits per
second for thousands of kilometers (using optical amplifiers). The
maximum data transfer rate, limited by the speed of the modulator, is 40
Gbit/s.

To increase the transmission rate over a single channel over 40 Gbit/s,
the optical time-compression (OTDM) technique was proposed. Such
systems work with special radiation sources — lasers with mode
synchronization. They generate a continuous sequence of ultrashort pulses
of light [5].

1. Naniy O. E. Fundamentals of digital fiber-optic communication systems.
Lightwave Russian Edition, 2003, No. 1, pp. 48-52.

2. Jacobs 1. Optical fiber communication technology and system overview,
in Fiber Optics Handbook, McGraw-Hill Companies Inc., 2002.

3. Agraval G.P. Fiber_optic communication systems, Second edition, John
Wiley&Sons Inc., 1997.

4. Fiber optics, collection of articles, M., ViCo, 2002.

5. Shcherbatkin D. D. Radiation sources based on solid-state lasers with
mode synchronization. Lightwave Russian Edition, 2003, Ne2, ¢. 25 —
26.

6. Ubaydullaev R. R. Extended FOCL based on EDFA. Lightwave Russian
Edition, 2003, No. 1, pp. 22-28.

7.http://900igr.net/prezentacija/fizika/chudo-volny-4-klass-vakhrushev-
212443/peredajuschie-opticheskie-moduli-24.html
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BuoMennuuHaabIK 3epTTEyaep YiliH cneKTpodoToMeTpai 6TKI3y
A K. 3unsrapaesa®?, H.K.Cmaiinos?, C.B. I1aBnos®
! Typan ynuBepcuteti, AnMarsl K., Kazakcran
2Satbayev University, Anvatsl k., Kazakcran
3 Bunuuna YITTHIK TEXHUKAIBIK YHUBEPCUTETI, Y KpanHa, BUHHUIA Kamacel

I'eprcman GactaraH ToxipuOenep CEKTPOPOTOMETPHUSIIBIK SAICTEPIiH
MYMKIHAITIHE KOCKAaH VJIECIH JKYHeJeN, VIO OHXKBUIABIK IIIHIS
¢doromnernsmorpammanapasl (FPG) kBanTudukanusnay xoHe OHBIH KaH
arpIMbIMEH OaitnmaHbIchiH 3epTTeni. On TepHep KyMbIC TOOBIMEH Oipre
(hOTORIIEKTPITIK CEHCOP JKONBIHIA CY3TiHI KOJIaHy apKbUIBI WMITYJIBCTI
KOMITOHEHTTI Oexyre TeIpeICTEL. FPG caHABIK cHmarTaMachIHBIH HETI3Ti
KeIeprijiepiHiy Oipi-HayKacThIH TEPICIHIH TYCl MEH KaJIbIHJbIFbIHIAFbI
KEeKe albIpMAIIbUTBIK. TONKBIH Y3BIHABIFEI | MKM-Te AeiiH TepiHiH Tyci
TEpiHiH CHIPTKBI Ka0aTTaphIHBIH CiHyiHE KaTThl 9cep eTTi, Oipak TepiHiH
ONTUKAJIBIK KacheTTepiHe 1-meH 2,4 MKM-Te JeHiH a3 FaHa acep eTTi. by
kacuertepai Jhkexes [2,3] Jnme aHBIKTagbl, OJ TEPIHIH ONTUKAJIBIK
KacuerTepiH 1,2 MKM YVIKEH TOJKHIH Y3BIHIBIFBIHAA TUTMEHTAIHSFa
Toyenciz gen Tantel. Conpmaii-ak, on 0,3-ter 0,7 MKM-Te JCHIHII TOJNKBIH
Y3bIH/IBIFBIHBIH JAANa30HbIH KOJIJIJAHFAH Ke3JIe OpTYpJll MUrMEHTAIMSIMEH
TEpiHIH MIaFbUTBICATEIH KACHETTEPIHAETI albIpMAalIbIIBIKTEIH —OONyBIH
pactans (cyper. 1).

Y31IKCi3 CBI3BIK JKEHUI TEpiHI CHIATTaibl, HYKTEN CBI3bIK Kac aK
aJIaMHBIH Kapa TepiCiH CHUTIaTTalIbl.

OnTHKANBIK cUMarTaManapabl Oakpulay MEH eNIIeyIiH JoCTYpIu
omicrepi KapPbIK IIaIIBIPATaThIH 00BEKTITIeP/IiH 3aMaHayu
CHEKTPOCKOMHUSICHIHBIH TaJlaNTapblH TOJBIFBIMEH KaHAFaTTaHIbIPMa/Ibl,
COHJIBIKTAH OJIaH 9pi FHUIBIMU i37IeHICTEp, XKaHa d3ipieMesep, ailTapIIbIKTai
JKaKCapTy, aBTOMATTaHbIPY KOHE MHTEIUICKTYaTHU3aIHsl KaKeT.

Op TYpJIi arperarThiK KYWIepJeri 3aTTap/AblH OTKI3TIMITIK CIEKTPIIEPiH
eJIIIey CHEKTPO(OTOMETPUSHBIH HETi3i OOJNBINT TaOBUIANBI, OJ EpEKIe
KapanaibIMABUIBIFEIMEH,  OMOEOANThIFBIMEH,  CANBICTBRIPMANBI  TYPIE
JKOFaphl CE3IMTAJIBIFBIMEH JKOHE TallAayblH IJIIINIMEH CHIIaTTaJIafpl,
iprem oHe KOJIIaHOa bl MEIUIIMHAHBIH KONTEreH MACENeepiH IIeIIyae
KETKUTIKTI. OTKi3y crnektpiepin emmey | KymnaynblH KapKbIHIBUIBIFBIH
TipKeyre >KOHE KYThUIATHIH OPTaJa ©TKEH KAPBIKTBIH Z JKOJIbI TOJIKBIH
Y3BIHBIFBIHA OaHTaHBICTHI A
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| (4 2) = I (A) -expl— a( D]
ta (A) = oa (YN

Ha (A) — cinipy xo3dduimenti; oa (A) — cidiprimn OemeKTepais THiMII

KeieHeH KUMachl, cM%; N — ollapIbIH THIFBI3IBIFEL, CM .

10 \ #

\

0
08 08 1 12 14 1.6 18 2 22 24 28

Cyper 1 — TepiniH marsuibicy K03 (OUINEHTIHIH TOTKBIH Y3bIHIBIFBIHA
TOYEIIUIIT]

JKapbeIKTBIH KapKBIHABUIBIFEI ©T€ a3 Jen OomkaHanbl. TeMmeH CiHipy
k03¢ GULMEeHTTEpI YiIiH, KamaH exp [— ug (4) - z]~ 1- ug (4) - z, myHbI
Taly OHai
1 (A)-I(4.2) AI(A.z)

-
-

I,(A) I(A)-z
Jlazepai emec criekTpohOTOMETPIIEPC KEH KOJIaKThI )KaPBIK Ko3aepi
KOJITAHBLIA/IbI, a1 TOJIKBIH Y3BIH/IBIFEI OOMBIHINA KalTa KYpy Npu3Maiap
HeMmece MU PAKIUIIBIK TOpJIap KOMEriMeH Ky3ere achipbiaasl. OnapabH
pyKcatbl 0ap, AA, HAHOMETPIIiH KYy3/1eH OipiHe neitin. Erep ciHipy
CBI3BIFBIHBIH €Hi OA Ooiica sxoHe g AL apaibpIFbIHAa a3/an e3repce, OHa

Al _pia ()2
, A

Lo (A)

MyHzaFbl, pa (A) - cinipy koaddurmenTi, OYKia CiHIpY CHI3BIFBI OOMBIHINIA
oprauianasfas [7].

Byjan 1bIFAaTBIH  KOPBITBIHJBI, Tap CiHIPY CBI3BIKTaphl  YIIiH
ce3IMTaJIBIK KYPBUIFBIHBIH alTapiblKTail eTkeH curHan asceiga Al ki
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e3repicTepiH Tipkey KalileTiHe FaHa eMec, COHBIMEH KaTap KYPBUIFBIHBIH
@KBIPATHIMIBLIBIFBIHA 12 OaiiIanbIcThl 00ansl. Onerte mekti Al / 1> 10
10°°.apKbUIBL KO KETKI31Ie .

KapeIKTIH ©TYyiH HeMece CIiHIpUTyiH eIlley omicTepi, ofIeTTe,
muddepeHInanasl OOMaTHIHABIFBIH €CKEePiHi3, OUTKEeHI OJIIIey MPOoIeciHe
3epTTeNeTiH OOBEKTIHIH KacuerTepi Oip coyneni jKoHE eKi coyneni
nuddepeHInanabl  CIEKTPOMETpIepAe JKy3ere achblpbUIaThiH Oakbuiay
YATiCiMEH calmbICTRIphLIans! 1, 8].

BruomennuuHanelk 3epTTeynep YIIiH CHEKTpOo()OTOMETPIi iCKe achlpy
KOHIHJIET1 YCHIHBIMIAP

buomMenuuHANBIK  KETiCTIKTepAl CIEeKTPOPOTOMETPHSIBIK — OIiCIIEH
xyprisy  ymin  AvaSpec-ULS2048-USB2  TammibIKThI-ONTHKAIBIK
CHEKTPOMETPIH KOJIIaHy YCHIHBUIAAbI, OHBIH KYpaMblHAa KOpEK Ke3i Oap
AvaL.ight-HAL ranorenmik skapsik ke3i kipemi (1 FCR-7 ir 200-2-MS-PK-
S (2) wmamanmaHmesipeUtFan  JKapelk  eTkisrimi, KypambiHa — nb
TUQpakIsuIBIK TOpel, 50 MKM caHbUIAybl KipeTiH OnTHKaIbIK 010k (3),
exinmi perti OSF-475 acepin azaliTyra apHaiFaH CY3ri, aHBIKTaMaJIbIK aK
pedaextop (98%) (3), AvaSpec-ULS2048-USB 2 (4) TammbIKTHI-
ONTHKAJBIK CIIEKTPOMETPi, KOMIBIOTEPMEH KyNTacTeipy Onorsi, AvaSoft-
Full xome AvaSoft-CHEM wmamanmaHapIpslIFaH — OargapiaMalibik
»acakTamacsl (Cyper. 2).

<

=%

Cypert 2. — OnTHKajbIK TAIIIBIKTH criekTpoMeTp AvaSpec-ULS2048-
USB2
OnTHKaJIBIK-TAIIIBIKTE CIIEKTPOMETP Oenrici3 YIIrinepain
KOHIIEHTPALMSICBIH HEMECE YaKbIT 6Te Kelle KOHLIECHTPALUSICHIHBIH 63repyiH
MHBa3MBTI €MEC 6JIeyre, KaHIarbl OTTETriHIH JKOHE I'€MOIIOOMHHIH
KOHIIGHTPAIMSICBIH, MHUKPO-TAMBIPJIbl KaH alHaJbIMBIHBIH JICHTeHiH,
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OMOTKaHAIApPAbIH ONTHKAIBIK EpEeKIIeNIKTepiH JkoHe T.0. 3eprreyre
MYMKIiHJiK Oepexi.

Kytienin cunmatramanapel: AykeiMbel: 500-1050 M, [etextop: CCD,
2048 mmkcens, Judpaxmumsumeik Top: NB, NIR aykemver, 600 cei3bikrap /
MM, Canpitay 50 MKM

AvaSoft-CHEM MamaHmaHABIpeUTFaH OaraapiaMaiblK JKacaKTaMachl
HaKThl YaKbIT PEKUMIHAC CHEKTPOCKONMUSIBIK IKYWCHIH KOMeriMeH
KOHIIEHTPAIUSIHBI aHBIKTayFa MYMKIHJIK Oepeti.

3-cypeTTe in vivo eTKi3y CIEKTpIIepiH eJIeyre apHaIFaH CIEKTPOMETP
KOpPCEeTUITEeH.

In vivo emmempepine apHalFaH THUNTIK CHEKTPOMETP *OHE KAIIBITITHI
YKOHE TATOJIOTUSUIBIK TIHIEPTe apHAIFaH CIIEKTpIIep 4-CypeTTe KopCeTireH

IK

Cyper 3 — In vivo ©TKi3y CIIEKTpiH eJIIeyre apHaIFaH KOHIbIPFbI
1-mMoHOXpOMATOP, 2-TaIIBIKTEl Ka0elb, 3 -, 4-kpeMHUH GoToAHONBI,
5-¢hazansik neTexTopsl 0ap kymeiTkini, JIK-nepdec koMnbroTep

Cypert 4 — In vivo IaFbUIBICY CHEKTPIIEPIH OJIIIeyTe apHAIFaH
KOH/IBIPFbI
1-MoHOXpOMATOP, 2-TaJIIBIKTHI Kabelb, 3-0NTHKAIBIK OJIOK, 4-KpeMHUH
doroauonpl, 5S-azanblk gerekropel Oap  kymedTkim, JK-gepbec
KOMIIBIOTED
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N

CaxnoBckuii M. ). MHccnemoBanwe — ONTHMYECKHX  CBOWMCTB
CBETOPACCEHUBAIOIIUX CPEIl C MAJIBIM yACIbHBIM TOIJIOIIEHUEM : JIUCC.
kaHg. ¢u3.-MaT. Hayk : 05.11.07. — JL. : T'OH, 1965. — 154 c.

[lerpyk B. I'. CriektpooToMeTpist CBITIOPO3CIFOBAIBHUX CEPETOBHIIL.
— Bignung : YHIBEPCYM- Binnung, 2000. — 207 c.

[MaBnoB C. B., Koxem'siko B. II., Ilerpyk B. I'., Komicauk II. O.
@oromneTnamMorpadigHi TEXHOJOTII KOHTPOIIO CEepILEeBO-CYANHHOL
cucremu. Monorpagiss — Binaug: YHIBEPCYM-Binauus, 2007. —
254 c.

@iznynai ocHoBU OiomenmuyHoi omrtuku: Monorpadis / C.IlaBnos,
B.Koxewm'sixo, [1.Komicauk, T.Ko3moBcrka, B.Jlymenkoro — Binauis :
BHTY, 2010. — 156 c.

Tyuun B. B. «OnTrueckass OnoMequIHCKasi TMarHOCTHKa» B 2 Tomax
/ B. B. Tyann. — Mocksa: ®usmanur, 2007. — 560 c.

Besyrmuii  M.O. Oco0JMBOCTI  BUTOTOBJICHHSI  €IIINCOINAIbHUX
pedaektopie doromerpis / M.O. besyrmuii, .I. Cunsascbkuii, H.B.
besyrma, A.I'. Kosnoscekuit // Bicauk HTYY «KIIl». Cepis
[punanobynyBanns. — 2016, Ne2 (52).— C.76-81.85
https://oeipt.vntu.edu.ua/index.php/oeipt/article/view/570/544
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CEUR-WS.org/Vol-2805 - 1st International Workshop on
Computational & Information Technologies for Risk-Informed Systems
(CITRisk 2020) (ceur-ws.org)

10. https://oeipt.vntu.edu.ua/index.php/oeipt/article/view/535
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KayincizgikTiH mHTerpanusianfFan Kyiiecin Kypy Karuganapsbl

Uckakoa A. K., macucmp; Aunabaes LE., POT-17-1k mobwinbiy
cmyoenmi
Typan yausepcuteTi, Anmarsl, Kazakcran

GSM curnanuzanus xyieci Ke3-KeireH KaJlbllTaH ThIC JKaFaai/a, SFHH
GSM apnHacel OoifpiHIIa CHTHaNM Oepyai Ky3ere achlpyra KaOimeTTi
KayIICi3/IiK TeXHUKACHIHBIH KEIlIeH] OOJIBINT TaObUIA b

Kayinciznik ~ GSM-xkyifeci KemiK  KypalgapblHBIH  KayilCi3AiriH
KaMTaMachl3 €Ty VIIiH FaHa jXacalFaH jemn ecenreneni. [lerenmen, Oy
mikip kare, cebed6i GSM-curHanmm3zamus >KyiHenepiHiH Ka3ipri 3aMaHFbl
KYPBUIFBUIAPBl  KE3-KEJITEH MYJIKTI KONAMChI3 JKarmaiiapiaH »KoHE
KYTIIETeH >KaFJaiiapJian Koprayra apHainraH omOeOan Kypsurrbiap. Omap
oducTepiH, TOTEPIEPIiH, TapaKIAPIBIH, )KEeKe YIIIepIiH KoHE Ke3-KeNreH
Oacka y#-KalmapIblH Kayincizaik (yHKOMSUIApBIMEH THIMAI Kypecei.
OnapaplH HEri3ri apTHIKIIBUIBIFE - CHIMIAp OallIaHBICHIH KaXKeT eTIey.
OcwIHOal Kayirci3mik KyHenepiH ajaM KbI3METiHIH OapiiblK callaiapblHaa
naiaanaHyra MyMKIHZIK Oepei.

Bactel HeMep

Kochmvma Hemeprep Kocsma Hemeprep

NP KA
= -l )

71 . Bakemav
( 1 . TaKTacel
=

S o=

\ >/

GSM-seoym

p

Cypet 1 — GSM-1a0bIbIHBIHBIH KYMBIC aTKapy KaFruaachl
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Kymeic karmamacel. GSM-maOBUTBIHBIH KYpaMbl KONTETeH Oacka
Kayincizmik xyienepine ykcainsl. Onap opTajblK ONIKTEH TYpaabl KoHE
oNapAbIH Ke3[epi MEH KyJaKTapbl OONBIN TaObIIATHIH AaTYMKTEp. OpOip
CEHCOp KOpFaJlFaH HBICAaHAarbl Oenrim Oip OKurajzapabl OaKbLIAKIIEL.
Meicanpl, amry CEHCOPBI  €CIKTepIiH, Tepe3enepaiH, cerndTepain
OpHaJjacyblH OaKbpUIalbl )KOHE KO3FaIbIC CEHCOpPBI Oackapy aiMarbIHIAFbl
aZaMAapablH  KO3FalbICBIH  Oakputaiiibl.  OKWFamapAblH — KaJIBIITHI
KargaiiplHAa KaHgail ma Oip Oy3YyIIBUIBIK TipKENTeH Xaraina, KYpPBUIFbI
OipJeH opTalblK Oackapy OJOThIHA NAaObUT CHTHANIBIH kiOepeai. OchiHai
curHain Oepy oJieTTe aya apKbUIBI )KY3€ere achIpblIabl.

Opranslk anmapaT - OYKin Kayilci3mik KYHECiHIH AIeKTPOH[IBIK MHUBI.
JatuukreH naObLI CHUTHAJBIH aFaHHAH KeHiH on Oenrim Oip KYMBIC
QITOPUTMIHE COMKEC OPEKeT eTeli: XOCT MIaKbIpaibl, YsUIbl Teledonra SMS
xKibepemi HeMece CHpeHaHbl Kocaabl. KopranraH oOOBEKTIHIH OapIibiK
aKkmaparbl ysutbl Oaiimanbic xenici (GSM xeirici) apKbUTEL Oepimeni.

GSM kayinci3ik xy#eci 1a0bul CUTHANIAPBIH AayBICTBIK, SMS xoHe
Kei0ip Oacka o/1icTep apKbUIbI KiOepe anabl.

GSM xkayinci3gik xydenepi KOprainFaH HBICAaH HeECiHIH TenedOHbIHA
(backa KYPBUIFBIFA) HEMece CBIMCBI3 OaitaHbIC APKBLIBI
OPTAJIBIKTAHBIPBUIFAH  KayilCi3mik KaOWHEeTiHe Ja0bul  XabapiapbiH
xiOepeni. OmTnece, onap paguoapHaHbl HeMmece TenedoH IKeNiCiH
naiaanaHaThH Kayilci3/IiK xKyhenepiMer Oipeit MiHIeTTep Al mete/i.
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Yeayru [oT/M2M B ceTsix MoOWIBHOI cB3u SG

Hanwnywkun AL, emyoenm ep. POT-17-1
Yuusepcuret «Typan», Anmarsl, Kazaxcran

Cern 5G (5th Generation Mobile Networks wmmm 5th Generation
Wireless Systems) mnpencTtaBistoT co0od HOBYIO a3y 3BOIOLHMH
MOOMIIBHBIX ~ TEIEKOMMYHHMKALIMOHHBIX ~ cTaHaaptoB cereil 4G/IMT-
Advanced, moBpImarOmuX (PyHKIHOHATHHBIE BO3MOXHOCTH, CKOPOCTH
nepeayy JaHHbBIX U IpYTHe TEXHUYECKHE XapaKTePUCTUKN Ha MOPSIOK.

Ha Oynmymuii o6nuk ceteit SG M UX MOTPEOHOCTH B PaMOYaCTOTHOM
CHeKTpe OyAyT OKa3bIBaTh BIMSIHNE HECKOJIBKO (DaKTOPOB:

- TpOrHO3Bl  o0beMa  moTpeOieHuss  TpaduKa  pasTUIHBIMU
MOJIb30BATENISIMU  TIPYU  OKa3aHUHM YCIYyT MOOWJIBHOTO OecrpoBOIHOTO
JOCTYyIa;

- U3MEHEHHE NapajurMbl Pa3BUTHs MOOMJIBHON CBS3U B HalpaBlICHUH
cereit M2M;

- JIOCTH)KEHHUE TIpesiea CIeKTPaltbHOW 3()()EeKTUBHOCTH TEXHOJIOTHIMHU
MoOunbsHOM cBsa3u 2G/3G/4G;

- TexHWuyeckue TpeboBaHUS K ceraM S5G, TMpelcTaBIE€HHBIE B
pa3paboTtkax eBpomnetickux nmpoektoB METIS [1] u SGIC [2] (YHuBepcuret
Cyppes), a Taroke npoekta IMT-2020 [3-4].

[IporHozesr MCD (Otaer MCDO-R  M.2290) moka3bIBarOT, dHTO
MOTPeOHOCTH B PAJMOYACTOTHOM CIIEKTpPE TOJNBKO JUIst pa3BuTus cereit IMT
coctaBsT K 2020 r.

1340.. . 1980 MI'1 Ge3 yueTa MEpCHEKTHB Pa3BUTUS TEXHOJIOTUU
5G [2].

Jiis  dopmupoBaHus TOTPeOHOCTEH B PagUOYaCTOTHOM CIIEKTPE
CIIEAYeT UCXOIUTHh M3 3asBJICHHBIX TEXHHYECKHX TpeOOBaHUH K ceTsim 5G
(IMT-2020) [3].

- obecrnieueHre CKOpPOCTH Tepedadd MAaHHBIX B JWHWUK "BHU3" 1m0 20
I'6ut/c u 5 I'Out/c B nuHNK "BBEPX"

- BO3MOXHOCTb POocTa 00beMa MepeJaBaeMbIX JaHHBIX Ooliee, YeM
B 1000 pa3 B mo6oii obmactm OOCTYy)XMBaHHMA 3a CYET ITOBBIIIEHUS
CHeKTpalibHON 3()(QEeKTHBHOCTH, UCIIONB30BAHUSI HOBBIX PajMO4aCTOTHBIX
JMaNa30HOB M T'eTEPOTEeHHBIX ceTel (yIenbHas MPOIyCKHas CIIOCOOHOCTH
Ha euHuUILy Tutornaau nokpeitus (ASE) pasua 1,5...60 ['0Out/c/xm?2);
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- yBemmyerne B 10... 100 pa3 KoimudecTBa MPHUCOETUHEHHBIX
abonenTckux yctpoicTs (10 300 Thic. HAa coTy WM 0 | MJIH yCTPOHCTB Ha
KB. KM);

- yBemmuenne B 10... 100 pa3 THIOBBIX CKOpOCTEH Niepenadn
JTAHHBIX Y TTOJIH30BaTEIS,;

- camxenne B 10 pa3 3anepxku B nienouke E2E (menee 1 mc B cetn
paauoaoctymna 5G no cpaBaenuto ¢ 10 - 50 mc B cetsx 4G).

Thekosax exopocts, Cxopoctt nepenasis JaHHEX
Mour/e noassosarenz, Monr/c

Iaormoc
padixa,
MoGur/e/m?

Crexrpansiiag

DQICK” n vih
oy Mpdexktnanosn,
Ax

Dnepro- i«
pdexTuanocTs Cropocrs,

KMy

[MaorocTs aboHeHTOR Janepikka, MC
ab. yerpoiicTa/kw?

Pucynok 1 — Texuudeckux tpedoBanuii k cetsim 5G (IMT-2020)

Kpome Toro, tpeOoBaHUs, TpeAbsBIsSEMble K OyIaylieMy
panuounTepdeiicy cereit 5G, Tarke OyOyT BIMATH HAa aPXUTEKTYPY CETH
paguonoctyna 5G RAN u Ha moTpeOHOCTH B YaCTOTHBIX KaHalax, a
HWMEHHO:

- HUCIOJIb30BaHME HOBBIX  yYacTKOB  CaHTHMETPOBOTO U
MWIIMMETPOBOT'O IMAIIa30HOB YacTOT;

- IPUMEHEHHE PaJUOKaHAJIOB CO 3HAUYMTENbHON mupuHOi: oT 100
MI'tg go 2 I'T'ng;

- MHOXECTBEHHBIH AOCTYN Ha QusnyeckoM yposHe (PHY);

- OYECHb KOPOTKHE 3aJIep)KKH B CETH paJUOJOCTyIa: BpeMs
nepecripoca ans anroputMa HARQ RTT menee 1 mc;

- HHU3Kasg CTOMMOCTb Y3JI0B JocTyna (0a30BBIX CTaHUWH) U
a0OHEHTCKHUX YCTPOWUCTB;

- JIOCTYyII B CETh W MHOTOY3JIOBasi MapUIpyTU3alMs Ha OCHOBE
YHUBEPCAIHOT0 paguouHTepdelica mpy UCTIONB30BaHUH OOIIETO CIEKTPa;
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- "GecmroBHas" MOOMIIBHOCTH MEXIY HH(PACTPYKTypoit cetu 5G ¢
BbICKOH MI0THOCTHIO aboHeHToB (UDN) u cotoBeiMu cetsimu 4G/2G-3G ¢
OONIIMMHU 30HAMH MTOKPBITHSL.

Hns  pgoctmwxenus B pamuomHTepdeiice 5G RAN  ckopocTeit
nmepemaun  jgaHeix Oompmie 20 ['Out/c moTpedyercs CyIIecTBEHHOE
pacipeHne CIeKTP< CHI'HAJOB 3a CYET MPUMEHEHHUS HEOPTOTOHAIBHOTO
MHOXecTBeHHOTo goctyna NOMA u Heo0XO0AWMOIO YeTHIPEXKPaTHOTO
yBeNMWUYeHHs creKTpainbHC dddexkTnBHOCTH B paanonatepdeiice SG RAN
1o 5... 10 out/c /T'y (pucyHoK 2).

B kayecTBe mepClEKTUBHBIX CHTHAJIBHO-KOAOBBIX KOHCTPYKLUM
st panu nHTEpdeiica SG RAN BexymuMu MUPOBBIMH TTPOU3BOTUTENSIMHA
(Bernnmep mu) — Huawei, Samsung, ALU paccMaTpuBarOTCs Kak MHHAMYM
Tpu pagu uatepdeiica: SCMA, FBMC, UFMC.

>

i 5G DL

CnekTpansbHasn agdexTuBHOCTbL

Pucynok 2 — CriektpanbHblil 3¢ GeKTHBHOCTD paanonHTepdeiica SG
PykoBoautens: Asendexosa C.1., macucmp, cm.npenooasamens

1. Tuxeunuckuii B.O., Kopane B.A., boueuka I'.C., babun A.N. — Cern
[0T/M2M: TexHONOTHH, ApXUTEKTYpa U npuwiokeHnus. Mocksa: 2017. -
320c.

2. Tuxsunckuii B.O., Hyproxun b.W., AiirmaramberoB A.3. — Certn
MoOuimpHOH B3 oT 4G k 5G: TeXHONOTWH, TPHUIOKEHUS U
perynuposanue. Kazaxcran: «AK-Ilarsum, Anmarsr: 2014. -372 c.

3. T'enko W.A., Onetinuk B.®., Yaiika }0.Jl., bommapenko A.B. —
CoBpeMeHHBIE OECIPOBOMHBIC CETH: COCTOSHHE W IEPCIEKTUBHI
passutus. — K.: «kEKMO», 2009. — 672 c.

4. Hemuposckuit M.C., lopurn O.A., badbun A.N. becnpoBoansie
TEXHOJIOTHH OT TOCJEJHEeN MWIN 10 MOCIEeAHero monmMa. - M.: Dxo-
Tpenns, 2010.- 400 c.
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Y sl OaiiJIaHbIC JKyilieciHaeri curHaj mapaMmeTpJaepi

Uckakosa A. XK., macucmp; Axamos E., POT-17-1x mobwiuwiy cmyoenmi
Typan yauBepcuteti, Anmatel, Kazakctan

¥Ysnpl OaiinaHplc KyHeciH yWbIMAacTpyla CHTHall TMapaMeTpiepiH
KapacThlpy MaHbI3Ibl. KaMTy op Typii TeXHOJOTHsUIapaa op Typii
Oaramanansl. 2G TeceMmiH emmiey KesiHzme e3ekTi mapamerp Rx Level -
0a3aJIbIK CTAHIUSHBIH CUTHAN JieHredi. Celiey TopTiOiHAe CHTHAI Camachl
1-nen 7-re pAeiiiH MWApTTHl eyeM OIpIiKTepi apKpUIbl eNmeHeTiH Rx
Quality mapametpi eckepinesi, MyHIaFbl 7 - €H Hamiap cama, | - eH JKaKChl
canma Oompin TaObuiampl. 3G emmiey Ke3iHAE TOCENyNiH >KOHE CHUTHAM
camnachIHBIH JKOFaphl aTajfaHFa YKcac mapameTprepi Oonajpl, Oipak oJap
Oackama mamunel. RSCP mapamerpnepi - curnan menreiti xxone Ec/NO -
CUTHAJI/IITy KaThIHACHI.

RxLevel - maiimanel curHam JgeHreHiHIH KOPCETKIiln, MOOHIBII
CTaHIMSAHBIH KipiCiHIe O0a3aJblK CTaHIUSHBIH CUTHAIABIH KyaThIMCH
AHBIKTAIA bl )KOHE MIJUTMBATTKA KaTHICTHI AenuOenmed (dBm) enmeneni.

RxLevel maiimanel curHanmbl KaObuImay JeHrediH Oaranay YIIiH
MOOWIIB1 TEPMUHAJIIBIH KipiciHAE Keleci mapTTap KapacThIPbUIaIbL:

-75 dBm >xorapsl - OapibIK mapTTap YIIiH, COHBIH ilIiHIAE FUMapaT
imiHme ceHiMIi Kaobu1Iay;

-85 dBm >xofapbl - aBTOMOOWJIb KOJIIT1 YIIIH CeHIM/II KaObL11ay;

-95 dBm >xoFrapsl - allIbIK OpBIH/A CEHIMII KaObLTIaY;

- 105 dBm TemeH - KaObLI1ay IbIH MYMKIH €MECTIT'.

Tapary ke3iHme (TOCKaybUIIApbl SCKEPreHNIC) CUTHAJIBIH OIlyl ap
TYpJi OKEPTiNKTI OpBIHAApAAFbl JKeNi KOJDKETIMAUIT KaMTaMmachl3
eTUIeTiH, epKiH KeHICTIKTiH KaObUaay HYKTEJIepiHAeTi CUTHAIIBIH
MUHHAMAJIIGI J€HN€WIH aHBIKTANIbL.

C/l (Carrier-to-Interference) - MOOMIBI CTaHLUSHBIH
KaOBUTAAFBIIIBIHBIH KipiCIHAE KhI3MET KOPCETETIH YAIIBIKTA KAaObUIIaHATHIH
CUTHaJl JEHIeHiHIH KaFbIMChI3 (MHTephepeHIMsIIAYIIbI) CUTHAI IeHreiine
KaTbIHACBIMEH aHBIKTANATHIH mapamerp. 0-meH (Hamap) 3-ke (eTe KaKChl)
JEHIHTT MOHAEP/ I KaObLIIan bl

GSM cranpgapteiHAa OekiTinreH imki sxydenik OMY TanmantapbiHa
ColiKec CHTHAJJIBI CEHIM/II KaOblIay YIIiH OYJI KOPCETKIIITIH MUHAMAIIBI
MoHi 9 dB TemMeH OosMaybl Kaxer.
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RxQual (aspiaran cUTHAIBIH camachl) - KeJ THIMAUTITIH Oaraiay by
©3EKTi mapaMeTpi, KaTeJdikTepMeH KaObuinanraH nakerrep (aecrenep) (bit
error rate — BER) maiibi3ein kepceteni. Kabbuiaay-TapaTy canachiH >Kalbl
Typae Oaranay yuriH KongaHsiianel, 0 eH xKOoFaprel camaHbl CHIaTTaca, 7 eH
HAaIlIap camaHbl CHIATTalIbl.

Ec/No — Oyn cbiHaManbl apHa YWIiHIH KaOBIITAHFAaH DHEPTHUSACHIHBIH
YKOJIAKTAFbI Kbl KAObUTAHFaH SHEPTHS THIFBI3/IBIFbIHA (IIy SHEPTHICH)
KaTblHackl. MoHi 0-re »kakplH OOJIFaH calblH, OEJrIJIEHI€H HaKTh
HYKTEJIeTI TeceM camachl COFYpJBIM >KOFapel Oomanpl. [eunbenmen
eJIILICHE .

Kecre 2 — Ec/No mapameTpiHiH CaHABIK MOHJACPIHIH JXOHE TOceM
carnachIHbIH ©3apa OalIaHbICHI.

CPICH Ec/No

nmapaMmeTpiHig TeceM camachIHBIH CHITATTAMACHI
MoHziepi (dB)

Orte Hamap cama. Kpizmertepi icke Kocy MYMKiH
emec.

Ec/No < -20

Hamap cama. CoTTi Ky3ere  achIpbUIFaH
-20< Ec/No< -15 KOHbIpayJlapAblH  TOMEH  MalbI3bl,  Y3UITeH
KOHBIpAYJIap/IbIH XKOFaphl JCHreii.

Hamap cama. TeOMEHI1 >KbULIAMABIKTa JEPEKTEp
-15< Ec/No<-12 Tapaty KbI3METTEPiH KOJJIay, IbIOBICTBIH TOMEH
camacsl

KasneInTel cana. TOMEHTI KbULIAMIBIKTA IEPEKTEP
-12< Ec/No<-8 Tapary KBI3BMETTEpIH  KONJay, JbIOBICTHIH
KaJIBIIITHI Canachl

XKaxcel cama. /[lepektep Tapary KbI3METTEpiH
-8< Ec/No<-5 opTama SKpUIITAMABIKIIEH KOJAAY, JbIOBICTHIH
’KaKChI calachl.

Ote xakchl cama. Jlepekrep TapaTy KbI3METTepiH

Ec/No> -5
JKOFaphl XKbUITAMIBIKIICH KOJIAaYy.
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AKBLIABI KY€ YHBIMAACTBIPY Karuaajapbl

Uckakosa A. K., macucmp; Cabupos A., cmyoenm ep. POT-17-1x
Yuusepcuret Typan, Anmatel, Kazakcran

Kasipri yakpITTa eHAipic IeH TeXHUKaAa WHPPAKYPBUIBIMIBI )KYHECiHIH
KYMBIC  3(QQEKTUBTUIINIH  apTTBIpy  YIIH  OPTYPJi  BJIEKTPOHIBI
TEXHOJIOTHSUIApABl KOJIAHBIT WHTTEIUICKTYaJIbl «aKBUIIBD» OpTa KYpY
omici KoyijaHbUTyAa. MyHAa DJIEKTPIiK Ce3rill JAaTYUKTEeP HeMece
CeHcopiaplaH OacTam ChHIMCHI3 OaiiflaHbIC TEXHOJIOTHSUIAPBIHBIH KEHiHEH
KOJIZIaHBUTYBI OYJI CalaHBIH KapKBIH/IBI TaMybIHA aJIbI KeJ/i )KOHE FhUTBIMU
KOIIIUTIKTIH KBI3BIFYIIBUIBIFBIH  apTTHIpAbl. OcChIHAAH TeXHOJOTHsIap
KOMETIMEH «aKbUIABD) OPTaHBIH KEH ayKbIMAa opTYPJIi cajanapaa KyphuTybl
«aKBUIIBI XKYie» KOHIENIMACH (smart system) YFBIMBIHBIH KaJIBIITaCybIHA
AJIBITT KEJII.

AKBUIABI  KYHENepaiH KypbUIBIMBI ~ OHMAIPICTIK  TEXHOJIOTHSIAP/IbI
KOJIIaHy apKbUIbI aJlaMHBIH KAyIINCI3[iri MEH KOJAMJIBIFBIH KETKUTIKTI
JIopexene KaMTaMachl3 €Ty YHIIH  OJEKTPOHABI  CEHCOpJap MEH
MUKPOKOHTPOJLIEPIIEP KOMETIMEH JKy3€ere achlpbLIajbl.

1-Cyperre Raspberry Pi-H cayma Oenrici MeH 1miaT¢gpopMachIHBIH
CBIPTKBI KOPiHICI KOPCETIITeH.

GPIO-Pins Video Out (Bildschirm) JTAG-Pins Audio Out (Klinke)

Status-LEDs
P5-Header

USB-Controller
DsI

Display Connector
2xUSB2.0

SD-Card-Slot
(Riickseite)

e~ Ethernet (RJ45)

Micro-UsB csl

Camera Connector

Chip (SoC) HDMI (Bildschirm)

Cypert 1 — Raspberry Pi matachIHbIH ChIPTKbI OciiHeC

Raspberry Pi MUHUKOMITBIOTEpIH TYpMBICTA JKEKE YHIIH MeauacepBepiH
KYpY, MOJIMETTEep/Ai CaKTay CcepBepl peTiHAe, aBTOMAaTTaHAbIPbUIFaH
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KyWenep VIIH OpTaNbIK JKaibl pPEeTiHAe, aKpUIABI YH XKYHeciH Kypyna
naiinananyra 6onazibl.

Raspberry Pi KypbUIFBICHIH «AKBULABI YH» JKyieciH Kypyda Kamai
KYMBIC ~ KACAUTBIHABIFBIH  (2-CypeT)  KapacThIpalbIK. Mynna
KepceTiIreHael KypbUIBbIMHBIH OalaHbIchiH RS485 mHTepdetici apKpUTbI
JKY3€ere achIphINl OPTAJIBIK KYHe apapKbUIbl 0acKapbUIaabl. OpOip KYPBLUIFEI
KOHTPOJIIEp apKbUIbl OPTAIBIK TMPOLECCOpFa MOIIMETTI Oepill OTHIPajbI.
Omap  KappIKTBI ~ PETTETINI, BEHTWIIIMHUSAHBL, Ta3gel JKoHE  T.O.
KYPBUIFbLIAP/IbI OPTAIBIKIICH OaiiIaHbICTHIPAJIbI.

GSM mozem

RS-485

ads

Paunovory.tn

Kowrpoaiep 1 Komrpotep N

R ] e ]
20 oxjJ0@® 0N

Cypert 2 — Raspberry Pi Herizingeri «AKpU1IBI» Vil XKYHECIHIH
KYPBUTBIMBI

AKBUIIBI YA KYPBUIBIMBIHBIH, ~ KENTIpUITeH  TypiHZe  OapibiK
KOHTpOJUIEpZICH ~ allbiHFaH ~ Moamimertep Raspberry  Pi-H  opTamnbik
MPOILIECCOPBIHA KEJIN TyCei Je OVITTBI CepBepra KUHaKTanaabl. Kaxerti
xarmaiina GSM mMomyni apkpUIbl Kepi OaiulaHBICIIEH KoMaHzaa Oepineri.
Raspberry Pi Herizinae akpuiapl Y KYPBUIBIMBIHBIH OPTANBIK CepBepi
cMapTdoH, TUIAHIIET JKOHE HOYTOYKTEpMEH e3apa OalaHbICy bl
KaMTaMachl3 €TeTiH XyiHe OOJbINn TaObuIaAbl. bapiblFel HHTEPHET apKbUIBI
OacKapbUIaTHIH OOJIIBL.

246



TRACK 6: Automation, Electronics & Control Systems IMA :: 2021

GPS moneabaey

Toii6aena I11.J1.12, PhD; Maxmymxan A.B.}, POT-17-1x mobuinuiy
cmyoenmi
'Typan ynusepcureti, Anmatel, Kazakcran
?Ka3aXcKuii HalMOHANBHBIN YHUBEPCUTET UM. anb-Dapadbu

WueprusislK HaBUTAIWSIIBIK, JKyiie (INS) - Genrim 6acTankpl HYKTEACH
KO3FaJlaTblH OOBEKTiHIH OPHBIH, JKbUIIAMABIFBIH KoHE OaFbITHIH aHBIKTal
aIaThIH aBTOHOMJBI HaBUTauMsUIBIK ofic. Aunairga, INS yakeiT eTe kene
ocill Kelle J>KaTKaH CEHCOpPJAapIblH KaTelTiKTepiHe OaillaHBICTBI Y3aK
Mep3iMIl TepCHeKTUBaAa JKETKUTKCI3 monmaikke wue, ocipece MEMS
Heriziageri INS.

Fanamapik mosunmsinay xyiieci (GPS) yakpiT eTe kene Hamapiaychi3
JI9T OPBIHJIBI KAMTAMachI3 €Te allaibl KOHE JKep/Ieri KoMK KypajlapbIHbIH
HaBUrausuiblK, okyienepinin (LVN) maHpaer omici 6ona amanbl. Bipak
KOopIiaraH opTta karnaiinapel GPS curHajibIHBIH JKOFalyblHa HeMece
QJcipeyiHe )KoHe HaBUTallus ISJIITH TOMEHIETYTe 9Kellyl MyMKiH.

Wnterpanusimanran GPS / INS xylienepi Bip-0ipiHiH 95ci3 KaKTapbH
eTell ananpl JKoHE kep ycTi kemikrepi ymriH xkeke GPS nemece INS-men
CaNIBICTBIPFaH/Ia JQJIiPEK, Y3/IKCI3 JKOHE CEHIM/II HAaBUTAIUSUIIBIK aKIapaTThl
(TTO3MLIMSIHBL, JKBUIAAMBIKTBI JKOHE Oariapipl Koca) KaMTaMachl3 eTe
amanel. Kanman dumstpanuscel INS sxkone GPS-TeH HaBUTranusiibIk
aKIaparThl OipIKTIpy YIIiH KeHIHEH KOJIaHBLIAIbI.

Fanamapik moszunmsnay xyieci (GPS) xep Oerinzmeri mnardopmanap
(xaObLIaFpIITap) YIiH YII ©JIIMEM]Ti OPBIH Typalibl aKnapar oepe/ii.

Cyper 1 — Fanamapik nosunusinay xyieci (GPS)
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GPS xepni yHeMi aifHaJbIl TYpPaThIH CIIYTHHKTEP TOOBIHAH TYPaJbl.
CrnyTHUKTEp MyHIail KOHGUrypauusHbl KOJAAaWAbl, IaThopMa opKallaH
KEeM JlereHJe TOepT CIYTHUKTIH KepiHiciHme Oonaasl. CHyTHUKTEpICH
miarpopMara  CHTHAIJNAPABIH  YIIY  YaKbITBIH  ONIIey  apKbUIbl
mwiatrGopMaHbIH OpHBIH Tpwiarepanusiayra ©Oomangel.  CIyTHHKTED
KaObUIAay Ke3iHae TiaT(gopMaHbIH caFraTTapbIMEeH CaJIBICTHIPBUIATHIH Xa0ap
TapaTy CHTHAJIBIHBIH YaKbIT OENriCiH KOSAbl. YII ©JIeM/eri MO3UIHUIHBI
YII emnmieMAl aHbIKTay VIOIiH YII COyTHHK Kaxker. [lmardpopma men
CIYTHUKTED apachlHIarbl caraT CHHXPOHAAy KaTelepiH Ty3eTy VIIiH
TOPTIHILI CITyTHUK KaXKeT.

RAralEss

Cypet 2 — GPS monensaey

Sensor Fusion and Tracking Toolbox yceiaran GPS wopenbaey
mwiatopManbiH  (KaOBUIIAFBINTHIH) JIEPEKTEPiH  MOACIBACHI, OJap
Ka3ip[iH e3iHAe eHjaesin, OWiKTIK, €HIIK, OOWIBIK, XBUIIAMIBIK, KO
KBUIIAMJIBIFBI )KOHE Kypc peTinae Tycinnipineni. GPS moxnenineH ansiaFan
enmmemyepae OipilikTep MeH KOOpJMHATTApAbIH KeJeci  Oenrijepi
KOJIJJAHBLIA/IbI.

Kecte 1-bipnikrep MeH KOOpIMHATTApABIH MIAPTTHI Oenriiepi

Isry Cunarramacel Ommem Koopaunarrap
OipmikTepi Kyheci
LLA xepain wgs84Ellipsoid | mepexenepi LLA
Mozei Herizinge | (SHIIK),
T'e0/Ie3HsIIBIK rpajaycrap
KOOpJUHAaTaIapAarsl (OoiinBIK),

aFrpIMIarel  kahaHIbIK | MeTp (OMIKTIK)
MO3UIMSHBI OKY lla

Keumamaeirsr | GPS  MS  kemerimen | PC JKEPriTKTI
arbIMIaFbl NED
JKBIIAMIBIKTBI OKY

Kep GPS-1ien okputaTeIH | PC JKEPriTKTI
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KBUIIAMIBIFRL | KEp JKBUIIAMIIBIFBIHBIH NED
areIMIaFsl MOH1

Kypce ArpiMaarsl KypeTel GPS | rpagycsl KEPTUTKTI
IpagyChIMEH OKY NED

GPS wmogpemni xorapsl neHreini gonmik meH llly mapamerpiepis,
COHAl-aK PecUBEpAl JKaHAPTY XHUUIITiH KOHE KOJJay OpHBIH OpHATYyFa
MYMKIHTIK Oeperi.

1. Kopeukas, T.

a. Mapkmeiepusaiarsl CIIyTHUKTIK HABUTALUSIIBIK

Ky#enep: oky. oKy Kypaisel / I'. A. Kopenkas; Ky3['TY. - Kemepogo,

2012.-93 6.

2. SlueHkoB, B. ¢. cnyTHUKTIK HaBuranus Herizaepi. GPS NAVSTAR xone
I'IOHACC xyitenepi. — M.: sxenen xemni-Tenekom, 2005.— 272 6.

3. KoznoBckuit E. mosunmsinay enepi / / anemHiH aifHamacelHOa. — M.:
2006. — Ne 12 (2795). — b.204-280.
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Ken:k01aKThI CBIMCBI3 KeJIHIH 1aMy TeHAeHINAIapbI

Mupzakynosa I11.A., PhD, ooyenm; Kaman M.B., cmyoenm. POT-17-1k
moowt; Mypat ©.K., cmydenm. POT-17-1x moobul
Yuusepcuret Typan, Anmatel, Kazakctan

TyTeiHyIBIFa aknapaT OepyaiH THIMII TOCUIAEPiH KYpPaTbIH, CAKTaAWThIH
KOHE OHJCHTIH 3aMaHayd aKMapaTThlK TEXHOJIOTHUsIIAp KOFaM eMipiHiH
0acTel TYTKAachl, COHBIMEH Karap KOFaMIBIK KBI3METTIH OapIibIK
cananapblHga 6acKapy THIMILUTIITiH apTTBIPYIBIH Kypalibl OONbIN TaObLIa bl
O3 Kke3eriHze, Kasipri KOFaM TEK CBIMJIBI FaHa €MeC, COHBIMEH Karap
CBIMCHI3 TICTTIMAEPAl OHACUTIH aKmapar OepymiH JKOFapbl JKbUIIaM/IbIFbIH
Tajam eTei.

AJMaThl KaJachlHIa ChIMJIBI MYJIbTHCEPBUCTIK ke 2007 xbuiaan oepi
XKyMBIC icTeiimi. byn xeni xaHa OybiH NGN (Next Generation Network)
Oonein  TaObLIAnbl, oa IP  xaTrramachlHa  HETrI3AEAreH, IaKETTI
KOMMYTAaLUSUIAH/Ib] )KOHE MAaruCTPab/i )KbULAaMABIFI )KOFaphl JepEKTep i
Kioepei.

2012 el Kazakcran PecnyOnmumkacbiabiH eki ipi kamaceiga LTE
TOPTIHIN OYBIHBIHBIH CBIMCHI3 JKOFaphl JKBUITAMJBIKTBI JKETici icke
KOCBULABI[Oip]...

LTE xyiteci madgananymbiiapra [P mpOTOKONBIHBIH KeMeTiMeH
OpTYpJi KBI3METTEpPre CHIMCHI3 KON JKETIMIUTIKTI KaMTamachl3 eTy
MaKCaThIH/Ia MTAKETTIK KOMMYTAIUs JKyHecl peTiHIe aMblIbI.

LTE-Advanced - 6y1 MOC «IMT-Advanced» ceptudukatsin Oeprex
3GPP 10 HyCKachIHBIH CUIIATTAMACHL.

By TexHonorus keneci IMT-Advanced TanantapbeiHa coiikec Kene/i:

- FaaMJIbIK (DyHKIIMOHAIBUTBIK JKOHE POYMUHT;

- JKOFapbl SHEPTUS THIMIILIIITI;

- Oacka paamoOaiimaHpIC JKYHelepiMeH e3apa opekerrecy (kepi
YHIIECIMITTIK);

- JKakcapThUIFaH KbI3METTEp MEH KOCBIMIIAJapAbl KOJAAy YIIiH
JIepeKTep MIBIHIAPBIHBIH KOFAPhUIAYbI;

- )KYHWEHIH KayilcCi3airiHiH >KOFaphbl ICHICHi.

2017 xwbutel Kcell Kazakcran Pecnyonukaceinga 4G / LTE Advanced
KBI3METTEPIH YChIHY/IbI )KaIFacThIpAbl. Tannay KepceTKeH e, OpbIHIaFaH
KYMBIC HOTHXKECIHIE CHIMCHI3 TpadukTiH kememi octi - 2017 KBUIIBIH
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OipiHII TOKCAHBIHBIH KOPBITHIHIBICH! OoifbiHIIa Keiemi 68% Kypaapi[2].
2018 XpUTABIH COHBIHAAYSIBI OailjiaHbIc onepaTopbl 03 ecebinge Kcell
JkoHe  Activ  aGonentTepi 258 198 Tb  wuHTepHer-TpadmKTI
naiajanraHbIH aTan oTTi, 0y1 2017 :KbljiMeH canbicThipranaa 34% -
ra ke [3].

LTE Advanced nepexrtepai Oepy puimamuaeirblH 1 1'0ut / ¢ neitin
KaMTamacel3 eremi. by xbuimamuaeik TaceiManmaymsiiapabl  OipikTipy
OMICiH KONJIAHYJBIH, SIFHA TaChIMAIIAFbIITapAbl OIPIKTIPYIiH KeMeriMeH
apHaHBIH OTKI3y KaOUICTTUIIrNH KEHEUTYMiH apKachIHIA KOJ JKETKi3iies.
TaceiMaIayniblIapAbplH  TipKECiMi  Y3MIKCI3 JKMIJIK JWAana3oHbIHAA 14,
OPTYPIIi KUK AWAa30HBIHIA OPHAJIACYBIMEH apHaHBIH Xammbl e’in 100
MIn-re peWiH apTTBIpyFa MYMKIiHAIK Oepzi. Amaiima, TeMeH Kapait
0alIaHBICTBIPBUIFAH KUBIHTHIKTAYIIBl TACHIMAIAAYIIBIIAPABIH KB
CaHBl KOFaphl OalTaHBICTHIPBUIFAH TacChIMAJIAYIIbUIAD CaHBIHAH KO
6onyer kepek. CompiMen Oipre 1 1'0mt / c Tapary XbUIIaMIIBIFBIHBIH
MaKCHMaJIJIbl MOHI TipkelreH abonentrepre, an 300 MOut / ¢ - ysuibl
OaiiyiaHpIC aDOHCHTTEPIHE KOJIIaHbLIA b,

2014-2016 xburnapsr metengeri oneparopinap LTE-Advanced Pro nen
aTaJaThIH Xyienepai enrize O6actansl [4]. Oubig ycrine, 6y 3GPP Rel.13
HeMece OJIaH JKOFaphbl CTaHIAPTTApBIHBIH TaJlalTapblHa colikec Kenemi. by
Ka3ip[liH ©3iHAe «KOFaMJBIK KayilCi3miKTiH»  (YHKIIHOHAIBIFBIH,
xakcapraH MTK-HbI, Kimi ysIIbIKTapra KocapiaHFaH KOCBUIBICTApPIIbI
KOHE COMKec JKeNJTIK apXHTEKTYpaHbl, KaKCapThUIFaH  IKHUTIKTEp/i
Oipiktipyai, Wi-Fi-men e3apa apekerrecyni, 5 I'Tu-reri LAA, 3D / FD-
MIMO, fumMapar imiHAE OpHAJACTHIPYAbl Konjay, Oip YALIBIK YIIiH
HYKTEJICH-HYKTETe JIeHiH dKYMBIC iCTey, CHTHAJJIBIH TapalybIHbIH KEUIiryiH
azairy.

1. https://www.ferra.ru/news/techlife/Kazahtelecom-L TE-in-Astana-and-
Almaty-25-12-2012.htm

2. https://kapital.kz/business/61046/ksell-obespechil-pokrytiyem-4g-Ite-
yeshche-sem-gorodov-kazakhstana.html

3. https://kursiv.kz/news/kompanii-i-rynki/2019-03/potreblenie-4g-
interneta-v-seti-ksell-udvoilos? ber = 27

4. https://www.mforum.ru/news/article/116901.htm

Kerexkini: Mup3akyiosa Illapadat AGaypaxumoBHa
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NGN :kexicinmeri Sip cepBepJiep KYMBICHIH TaJIay

Otenxanosa b.C., macucmp;, Myxabanun A.K., cmyoenm ep. POT-18-1y
Yuusepcuret Typan, Anmatel, Kazakctan

XKana OywinHbIH Oaiimaneic skemicinge xymbic icteiimi NGN (Next
Generation Network) sxoneMenMS (IP MynbTHMeAUSUIBIK IIIKI Kylieci)
SIP 6actama xarramacel (SIP)Ceccusiabl Gactay Typasibl XaTTama) Herisri
curHan Oepy xarramachkl 00jbIn TaObanbl. SIP kommanOanbl neHrevine
KYMBIC ICTEHIi JXKOHE KIHMEHT-CepBep Mojeii HerisiHme xacamamsl (1-

cyper).

AreHT

[Nonb3oBaTens MNonb3oBaTens

IP-ceTb

3roB

1 cyper — KIIMEeHT-CEepBEP apXUTEKTYpPaChl

IP xeniciH maijaaHyIbiap CaHBIHBIH ©CY1 XKOHE ONIapAbIH YHEMI OciI
KeJIe KaTKaH KbI3METTep/Ii KOJIAaHYAbIH apTybl IPOKCH-CEPBEPre KYKTEMe
TyFeI3afbpl.  bynm  karmaiina, — KOHbIpayJapAblH  KeJeMi  OHBIH
CHIHBIMIBUTBIFBIHAH aCBIIl KEeTKEH jKarnmaiina, SIP cepBepiHiH cepBHCTIK
KbI3METiHE OalaHBICTBl CEpBEpHAiH KOHBIPAYbIH OHJEY Ke3iHIe
npo0iieManap TybIHIAybl MYMKiH. JKeni kemnTelnin Kanaapl, OyJI cepBepiH
KOHBIpayJiapra KbI3MeT KOPCETY KE3€TiH KYTyre oKeeIl.

Knuent cypayra jkayanm KyTIecTeH, €KiHIII ceaHCThl xilepeni,
OalilaHpIC CEaHCBIH OpHATajAbl, Oy CalbIll KEJTeHJE CepBepre TYCETiH
JKYKTEMEHIH apTyblHa oKeledi. AJl erep MyHaal KOHbIpayJjap CaHbl ecce,
OHJIa cepBepjie OapiIbIK KOHBIpaylIapAbl OHJEYTe YaKbIT JKOK JKOHE Oyl
KeJiHIH [1aMaaH ThIC XykTenyi [1].

CoHJIBIKTaH, cepBep OHIMJIIITIH 0acKapy - Ke3eK KYTTIPMEHUTIiH MiHJIET.

[lTamanan ThIC XKYKTEMEJIEPAiH Maiaa 001y cedenrTepi:
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- [P cCRIBIMIBLTBIFBIH XOCTIapaayAars! mpodnemanapATC;

- EJITIK KOMIIOHEHTTEP/iH i1CTEeH IBIFYhI;

- JKeJTiie Kap KeIKiHiH KaiiTa OacTay;

- (brdII-KaaTHIH TOJBII KETYi;

- KbI3MET a0ybUIIapblHaH 0ac Tapry.

SIP ceccusmapsl agerte UDP apKpiibl TackiManiaHa bl, OYT KETTENICTI
Oakplay JKOHE TMaKeTTI KadTa kiOepy JKOK OHTAJIbI TackIMainay
poTOKOIBI. OCHl ceOenTi JKOFaIFaH IMaKeTTep PETPAHCIANNS MEXaHU3Mi
keMeriMmeH SIP apkpulbl KaimblHA KENTipuiedi. THIFBI3IBIK SMU30bI
Ke3iH/Ie KalTa xiOepyep maiaa 0oJiabl )KOHE HOTWKECIHIIE JKaJIIbl Kipic
KyKTemeci apraznpl, Oynm Oykin SIP skemiciHIH TOKTayblHa oKelyl MYMKIH
[2]. Xabapmamanmapmel KadTa xiOepy CaHBIHBIH OaKbLIayChI3 KOOEIiH
OonaplpMay YIIiH, mamagaH Thic xykTenareH SIP cepmepi xabapinamaHbIH
Oacranmkpl malgananymsl areHtine (UA) mamamaH TBIC JKYKTeNlyiHe
0aifTaHBICTBI KBI3METTIH YaKbITIIA KOJANCHI3ABFR Typasbl 503 (yaksITina
KOJI JKeTiMJII eMec) kayar xabapliaMachlH jki0epe OThIpbIN, xabapiaManaan
0ac TapTa anmajabl. HEeMece TEXHUKANBIK KbI3MeT kepceTy. BA 503 skayan
xabapmaMacelH aliFaH Kesle, oN KaOburimanOaraH xa0apiaMaHBl KalTa
xibepmeyi Kepek.

Byn kapanmaiibiM  Oackapy TeTiri IIamMazaH TBIC JKYKTEMEHi
00 IBIPMANTHIHABIFBI OSNTiITi.

1. Ky3pmunbix E.JI. Metox OopwObl ¢ meperpy3koit Ha SIP-cepBepe c
YYETOM JUHAMUYECKOTO MPHOPUTETA M TEKyIIeH (a3pl YCTAHOBIICHHS
coenunenus // Ilpobnemsl TenekommyHukamuii. - Ne 2(7). — 2012. — C.
68-77.

2. J. Rosenberg, “Requirements for Management of Overload in the Session
Initiation Protocol,” RFC 5390, Dec. 2008.
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Overview of the network architecture simulation model

Maltsev K., Student gr. RAT-17-1
University Turan, Almaty, Kazakhstan

To evaluate the capabilities of different architectures, a simulation
model was built. Figure 1 shows the simulated communication network on
the left, and the general structure of the corresponding simulation model on
the right.

Communication Network Simulation Model

Crmtra ot e
" Ton =——
£ 56
Intesface -
Npnncs
tog

oo

——» Sarvice Request (17 Offioading) —— Service ding) insogran)

> Service Resposse > HOFC

Figure 1 — Network architecture simulation model

The communication network shown on the left in the figure has a multi-
level structure. The central cloud is located on level 2, and the six edge
clouds are located on level 1. The central cloud is connected to the edge
cloud in a star-shaped topological structure. Different ues constantly
exchange data with edge clouds. Edge clouds and the central cloud are
connected via an IP network based on optical transmission technology. The
network simulation model was constructed in such a way that it represented
the CCC, HCC, or MEC architectures, depending on the distribution of
computing resources between the central cloud and the edge clouds. Thus,
allocating 100% of computing resources to the central cloud represented
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the CCC architecture, and allocating 100% of computing resources to the
edge clouds represented the MEC architecture.

The simulation model was developed in a Microsoft Windows 10 (64-
bit) environment on a laptop computer equipped with an Intel Core i5-
6200U processor with 8 GB of RAM. The main module used to develop the
simulation model was Python-based SimPy (version 3.0.10), which is a
discrete event simulation environment. NumPy for data analysis and
Matplotlib for graphical output were used as additional modules.

As shown in the right part of Figure 1.5, the simulation model is divided
into interface, simulation, and analysis modules. The interface module
allows the user to enter simulation parameter values, collect simulation
results, and create state information. The simulation module receives
information from the interface module and simulates the response of the
communication network.

The simulation module can be divided into a cloud module and a
communication module. The cloud module can be implemented as an edge
cloud or a central cloud, where the central cloud can be hosted at a higher
level. Moreover, an arbitrary amount of computing resources can be
allocated for each individual cloud, and a decision-making structure and
policy can be introduced to implement them. The communication module is
used to implement network channels between clouds, and by configuring
physical parameters such as latency characteristics and variance, it can
simulate wired and wireless channels.

The analysis module receives the simulation results from the interface
module and visualizes them according to the purpose of the analysis.
Displaying the results in the form of graphs of various types, it allows you
to effectively analyze and interpret the results of modeling.

The network architecture simulation model includes two newly
developed modules that specifically simulate and optimize the HCC
architecture. The first module is the HCC offloading decision module, and
the second is the HCC computing resource allocation module

Head: Toibayeva Sh. D., PhD
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SPECTRA_ANALYZER 6arnapinaManbik opTacbiHIa YaKbIT
KaTapJiapbiH 3epTTey

Mup3zakysosa I1I.A., PhD; FOcynosa I''M., PhD; Xakcsuibik H.,
cmyoenm ep. POT-17-1
Yuusepcutet Typan, Anmatsl, Kazakcran

KP-ma 2007 okpUTBI JKaHA JKOFAphl KeUTHAMABIKTEI IP/MPLS
MarucTpallii eHrizy OoiblHIIa 00a asKTainabl. Bbyn XemiHiH OTKi3y
kabineri 10 I'6éut/c Gomapl, on IP/MPLS Ttpadwurin Oenrimi Oip KbI3MET
camachlIMeH JKOHE  OIepaTrop  KJIACBIHBIH — akKayjJapFa  Te3IMIUIIK
dbyaKOHIapeIMeH Oepymi KamTamachl3 ere Oactaapl. OCHl  yakKbITTaH
Oacran [P-tenedoHms, >KOFapbl JKbULIAMIBIKTEI UHTCPHETKE KIpy MKOHE
0acka KbpI3METTEp OAeTTeri KbIsMerrepre aitHanmel. Kazipri yaksitrra KP
TeIEKOMMYHUKAIMSIIBIK ~ KETiCi  KOTHHTHBTI HH()OKOMMYHHKAIIHSITBIK
xyiere mamyna. 2017 sKbUIBI JKeNire jkacaHabl HHTEUICKT OPHATBUIIBI, OJ
Kemiae opTypii JIepeKTep i YKUHAUTBI JKOHE aJIABIHFbI
KOHBIpAYyJIappl/MaTIMIEMENepai e€CKepe OTHIPHIT, MaIIHHANBIK OKBITY
apKBUTBI JaAMU/IBI XKOHE TalAaanyIblIapFa opTYpii aknapat Oepexi.

Ecentey QopMynacbiHa yiecTipy mapameTpiaepiH  (opTra  IKoHE
JMCTIEPCUs) KOCAThIH CTATHCTHKAHBIH MMapaMeTpiiK oIiCTepIMEH Karap
KHULUTIKTEp MEH paHTTApMEH OIepallus acayra Heri3ZeNreH napameTpiiiK
emec afictep (yiecTipyaeH 00c) Jie KacaIbl.

Spectra_analyzer WHTEpaKkTHUBTI OarmapiaMachl CKAISPJIBIK YaKbIT
KaTapJapblH TaJIlay/IbIH jKaHa dIiCTepiH KonaaHaas! (JIMckpeTTi yakpITHeH
KaTapJblH SIIPONIBIK TpeHIiH ecentey JKemimam @ypwe TypreHaipyi
apKbUIBI XKYy3ere achIphbliajbl, ['aycc TpeHIII yaKbIT KaTapiiapblH ©HJICYIiH
MapaMeTpIliK eMec JIiCiHe KaTabl).

Byn OarnmapnaMana SKbUDKBIMANBl Tepe3enepi 0ap Kem  ermemjii
AJropuTMEp KOJIaHbLIAbI, OJlap CePUsUIApAbIH ACHICHIIEP] apachiHaFbl
JKACBIPBIH OaiIaHBICTAP/Ibl AHBIKTAY/IBIH, CEPUSIIAPBIH bIBIPAYBIHBIH, 6T
QJICI3 TYPAKChI3 CHUTHAJAAPIBI IIBIFapyIblH *KoHE 0acka MYMKIHIIKTEPAiH
THIMII Kypajbl OOJBIN TAaOBLIAIbI, COHBIMEH KaTap Tajiay HOTHKEJIEpiH
Bu3yamapl  [padukrep  MEH  OBONIONMSHBIH  KHUIIK-YaKbITTHIK
JUarpaMmanapbl TYpiHIE YChIHAIBL.

UDP  nuHaMUKachIHBIH ~ OJIIIGHIeH  Karapbl  spectra analyzer
OarapinaMaiblk opTackiHaa Tanganrad [1, 2, 3] (cyper. 1). Byn cepus op
OH CEeKyHJ calblH OeC caFraT IMIHAE MaruCTPAIBIBIK JKETi apKbLIBI
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KIOSpUITeH MaKeTTEPIiH >KUBIHTBIFBIH KepceTedi. YaKbIT KaTapbIHBIH
xanmnel 1800  pmenreii. UDP  IIpoTokonm  makeTTepi  CaHBIHBIH
KapKbIHIBUTBIFBIHBIH IpadUKaIbIK KOPiHiCi OipKeNKi eMec KapKbIHIbLUIBIKKA
ue, Tpad¥WK KapKbIHABUIBIFBIHBIH ITyabcanusicel Oap. COHBIMEH KaTap,
Ke3eHre OaillaHBICTHI KOC JIOTapu(pMOIK MacImTadTarsl KyaT CIEKTPiH
Oaranmay KepcerTinreH. byn Kyar chnekTpin OaranaynblH €Ki rpadurin
KepceTeni-Ar-kek TYCHEH MakCHUMalgbl OJHTponusHbl Oaramay (AR-
order=184, Ar-estimate window=1800, yaxpiTThl ipikTey DT=1) >xone
Kacbut - "Qouapik" Pypne Oaracwl. JKyripTkinepmeH OenriieHreH TiK
KBI3bIJI CBI3BIKTap OHBI €KEH-TErKeisIi Kapay YIIiH KUK JHarna3oHbIH
Kepcereni. bepinreH »onakTa JKHINIKTI OTKI3y CY3TICIHIH HOTHXKECIH
Kepyre 0oJabl.

dypbe TYpACHOIpYIiH KJIACCHKAJBIK MAaTeMaTHKaJbIK Aalmaparsl
CTAI[MOHAPJIBIK CUTHAJIAPABI 3ePTTEYIiH Tamamia Kypaibl —OoJbII
TaObuTaael. CUTHANIAP/IBIH KEPTUTIKTI epeKIIeNiKTepiH JOKaIn3aIrsiayFa
KeneTiH Oosicak, Dypre TypieHAIpyre HETI3AEIAreH CY3Tiaep OJiap.bl
TUIMJI KOPCETIICH/II.

BeiiBneT-curHanaply TYplieHyl OHBIH MacmTaOThI e3repicTep MeH
COJIUTOH Tapi3/i QYHKUMIHEI (BeHBIeT) Oepy apKbUibl KaiubinTackaH basuc
OolibIHIIA BIABIpaybIHaH TYpanabi[4]. TONKBIHIBIK TYPICHIIPY 3€pTTEIETiH
JUHAMHKAHBIH Oip eymemIli KaTapblH €Ki eJIeMIl CKaHepJeyzi Ky3ere
aceipanbl, ain mMacmTabd (Dypre TypJeHIipyre apHAIFaH JKUITIK aHAJIOTHI)
XKoHe  KoopAwHAT  (yakpIT)  Toyelici3  alHBIMalbuIap  peTiHzae
KapacThIPbUIAbl. Byl yakbITIIa JKOHE JKUUTK KEHICTIKTEepiHAe YaKbIT
KaTaplapblHBIH KacHeTTepiH Oip yakpITTa TanjgayFa MYMKIHIIK Oepeni.
TONKBIHABIK TYPJACHIIPY-TYPAKThl €MEC CHUTHAIJIAPIbI OHJICYIIH THIMII
Kypaibl. OHBIH MYMKIHJIIKTEpiHE MBIHANAP Kipei:

- 3epTTEINETIH IePEKTePi KOl MacIITadThI TAIAY;

- KaTapJpIH KOMIIOHEHTTEPiH aHBIKTaY;

- ai1anbl KOMIIOHEHTTEP/II CY3Y JKOHE JIOKaIM3aIusIay;

- BeHBIET-CY3y HerizaeneTin 0oy BelBieT-Ko3hPUIHEHTTEp] KeHiHHEH
npeoOpa3oBaHHOro OipKaTap Kepi yakbITina oonbicel. by xarmaiina 20-30
koad¢uimentrepi  0ap kiaccukanslk daubechies, Coiflet, Symlet
TOJIKBIHJIAPBI KOJIAHBLIA B,

- HETI3T1 TOJIKBIHAAPAB! IYPHIC TAHAAY Er’KeH-TerKeil Ccy3ri yakbITiia
allMaKTarbl yaKbIT KaTapblHBIH JKEPriTKTI epeKIIeNikTepiH Oemyre
MYMKIH/IK Oepei.
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OmmenreH yakpIT cepusickl ~ Spectra Analyzer  OarmapmaMaibIk
OpTachIHAA 3epPTTENTeH. by perTe anbiHFaH:

- MakCHMaJJbl SHTPONUSHBIH AR MozmeniH KojjaHa OTHIPBIN, Kyar
CHEKTpiH Oaranay;

- JloHOX0-/[’KOHCTOH IIeTi, CBHI3BIKTHI €MeC TOJNKBIHIBIK IIEKTi CY3y
ornepanuschiHa coiikec Oactamkel KaTapaaH cysinred Ly xoMmoHeHTiHiH
ynecin kepceretiH, wavelet Threshold Filtering Oacranker Katapabl
OHJIey/IeH KeWiH OacTamkpl KaTapAbl KallbIHA KENTIpreHae, 9p Typdi
TycreH kepcetinred. Ly jkoHe MIyBUICH3 CY31ITeH KaTapiap;

- Taycc spapomblk KoHE TOJMHOMMSUIBIK TericTeyli ©0ap yakbIT
KaTaplapblHBIH TpaQUKTepi CEPUSHBIH KYpPAETi KYPBUIBIMFA W€ €KeHIITiH
kepcereni. bym xarmaiima Gaussian Kernel Smoothing mapamerpi
MUHUMAJIJIBI OHE MaKcHMasabl MoHuepre ue Oonabl. Gaussian Kernel
Smoothing =1 «kesinme [ayccusanblk sSapomapAblH IKYBIKTaybl Oap
aHBIKTAIFaH CepUsUIAapABbIH  JUarpaMMaliapbl  TPEHACI3  CepHsuIapbl
kepceteni (ic KysiHAe aK TYCTep JKOK), SFHM JKOFapbl JKUINIKTI
komnoHentTep (Illy) epexmeneneni. Gaussian Kernel Smoothing =900
mapaMeTpiMeH ~ aJbIHFAaH  JuarpaMManap-TpeHJ  IeH  NEepHOATHIK
KOMITIOHEHTTIH OOJYBIH PACTalTBIH TOMEH KHIIIKTI KOMIIOHEHTTEP/II aTarl
oTTi. Moprne amarpammanapbl xoHe [eii3eHOepr TapTHachlHBIH Oacka
¢dopmacer Oap mmarpammanap aneiHabl). 4 xoHe 901 pammycer Oap
KBUDKBIMAJIBI ~ Tepe3elieplle  yaKbpITIIa  KaTrapiapasl  KEeprilikTi
MOJIMHOMUSIIBIK TPEHIIICH TETiCTey YIIKE TeH OO0Jabl. 4-Ke TeH Tepe3eaeri
Mopne nuarpammanapsl >xorapbel xuimikrepai, 901 — re TeH Tepesene
TOMEH XHULTIKTI KOMITOHEHTTEPII KOpCETeIl.

1. JloOymwmH A.A. AHanu3 JaHHBIX CHCTeM Treo(@U3UYecKoro |
9KOJIOTHYECKOro MoHuTOpuHra. HWH-T ¢m3uku 3emsm um. O.10.
MImuara PAH. — M.: Hayka, 2007. — 228 ¢. — ISBN 5-02-034063-4.

2. Jlio6ymua A.A. Pa3Befo4HbIil aHaTU3 CBOICTB BPEMEHHBIX PSAAOB Ha
OCHOBE HCITOJIb30BaHUSI HHTEPAKTHBHOM NporpamMmbl Spectra_Analyzer.
V4. mocobue s crapmux KypcoB reousznieckoro gaxymnprera. — M.,
2006. — 47 c.

3 Lyubushin A.A., Kalab Z. and Lednicka M., Statistical properties of
seismic noise measured in underground spaces during seismic swarm,
Acta Geodaetica Geophys 49 (2), 2014 — 209-224.

4. Jlo6emn U. Jlecstp nexnmii o BeitBiaetam. — M.: PXJ1, 2004. — 464 c.

Kerexmi: FOcynosa M., PhD
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OnTukanabIK KoJLKeTiMALTiK Herizingeri iptv KbI3MeTTepiHiH 1amMmy
ypaicrepi

OtenxanoBa b.C., macucmp; Adnpikaiim XK.E., cmyoenm ep. POT-18-1y;
MawmpbipbaeBa A., cmydenm ep. POT-18-1y
Yuusepcutet Typan, Anmarsl, Kazakcran

TenekoMMyHUKaIUSUTBIK TEXHOJIOTHSIAPB! TaMBITY IBIH Ka3ipri Ke3eHi
MaMaHIaHBIPBITFaH HHPPAKYPHIIBIMIAPABIH OpKAHCHICHIHIA OTETIH ©3apa
KOHBEPIeHIMsI MPOLeCTepiHiH KapbUIbIC YAeyiMeH cunartananpl. by
OipiHIII Ke3eKTe YCHIHBUIATHIH JKOHE KaOBUIHAHATHIH KBI3METTEPIIiH
HOMEHKJIATYyPACHIHBIH KCHEIOIMEH KoHE JIOTHKAJBIK JaMyBbIMEH, COH/Iai-aK
NGN keiciHiH MarucTpalline KOChUTY YIIiH Mai1aJaHbUIaThIH a00OHESHTTIK
TEPMUHAIAAPIBIH MYMKIHAIKTEPiHIH KYPT YIFAlOBIMEH TYCIHIIpiIeIi.

1-cyperre xambIKapaiblK Zenith areHTTITiHIH HOTHXKEIepi KeNTipulreH,
on kmaccukadblk TB jkoHe conm  KbI3METTEpHiH JaMmy YpaAicTepiH
KapUSIIAIbL.

iHe afiaM MUHYTbIMeH Zenith 6arachbl

® TB © NHTepHeT*

150 s2c2e

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2013 2020

1 cyper — anem/ieri Teneauaapiap MeH HTepHEeTTerl MeInaHbl TYThIHY
TEHJICHIIHUSIIAPbI

Kemnreren kpuimap OOWMBI KIACCHKAJIBIK TeNCAUAAPIbIH  KaOesbIi
Tenenuuap >keniciHeH Oacka Oanmamacwkl OonraH koK. COHBIMEH Kartap,

KIIACCUKABIK TeJeANIapAbIH KOJIJaHyIIbLIap TapanblHaH
WHTEPAKTUBTLTIKKE OalIaHBICTBl KeMIITri Oonasl. SIFHM, KpI3MeTTepai
nalananynbuiap Teneauaap xabapiapbIH TapaTyIbH

JeTepMUHALIMSJIAHFAH  KbI3METTEpiHE W€  OOJAbl, amTa  CcaiblH
IIBIFAPBUIATHIH OJIAPJIBIH TPaHCISIIHsIAY OarmapiiaMaiapbiHa COUKEC JKOHE
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MaigamaHymbpUIap OJapApl TpaHCSNHAIAY Ke3iHme KaHmail na Oip
OarmapiaManapra apajgaca alaMabl.

IPTV 0ac cranmusaceiHaa OarnmapiiamMaiap THakeTTepi jkacananbl. bac
cepBep aKbpUIBl apHANapAbl KaOBUTHAWABL, OJapApl ©3iHiH mmdpray
JKy#eciHe KailTa KOOTaWIsl JKOHE KIHEHTTepre Oip Hemece OipHerne
MYJIBTUCEPBUCTIK JKelIl MapIIpyTH3aTOpJapbl apKbUIbl THICTI ayaapbiM
Typine xibepeni. IPTV curnanmel eHAaeyAi KEWIKTipim, THiCTI ApHaHBI
TiKellel TapaTydpl KamTamachl3 eTemi. JKeke KbI3METTepIiH HaKTHI
naianaHynbicbiHa KbI3MeT kepcety Hemece VoD (Video on Demand)
(dopMaTeIHIAFbl KEKE apHanapra, Oarapiamanapra Hemece (UIbMAEpre
TarCHIPBIC Oepy apKbUIBI XKY3€Te achIphUIATHIH Oip MEKeH-xkail Typi Oap.
Taparynsl yHBIMAACTBIPYIBIH Xabap Tapary TypiHE KelleTiH OoJcak,
TaHBIMAJ JKaHATBIKTap, CHopT jkoHe Oacka apHamaplbl KAMTHTBIH OapIibIK,
naiganaHympUIapra 0ip makeT KOpPCeTUIe .

2500 40,0%
35,4% 36.1% el 36,7%
38,3%

33,5%

o | mox B e
GnacTs Amarpasms 30,0%
25,0%

1000
20,0%
500 15,0%
0 10,0%

2016 2017 2018 2019 2020 2021 2022

m— AGowenTckan 6asa MT8B, Toic. AX w(lponukHosenme MTB, %

2-cypeT-IPTV TexHOJIOrMsICHIHBIH aKbLIbI KBI3METTEPIHIH 6CYi

MyneTukact Heriziameri makertik [P xemici IPTV  kei3mertepin
YCBIHAJIBI JKOHE OYJI TEXHOJIOTHsSI YHEMJII TEXHOJOTHS OOJIBIN CaHalaIbl,
oiiTkeHi om Oip TakeTTi mNaifaTaHATRIH MaifalaHymIbIap TOOBIH
aHBIKTayFa HerizmenreH. bynm  okarmaiija  0ac  cepBep  JKENWIiK
JTUCTPUOBIOTOP/IBIH, MaplIpyTU3aTOpbIiHA Oip Menua JepeKTep arbIHBIH
xiOepesi, OHBI HIeKapalblK MapIipyTh3aTopiap OYKUT maijanaHyubuap
ToObIHA Taparaabl. backa makeri Oap KIMEHTTEp 63 apHAJIapbIHBIH
KHUBIHTBIFBIH Oip/iell MapiipyTu3zaTopiiap apKbUIbl anajsl, Oipak Oacka IP-
MeKeH-kaibl 0ap. MyH/aii yiibiM 0ac cepBepre )KoHE JKelli TapaTKbIIIbIHbIH
MapUIpyTU3aTOPbIHA )KYKTEMEH1 a3aiiTyra MyMKIiHIIK Oeperi.

1. https://kapital.kz/tehnology/86634/pochemu-v-kazakhstane-budet-rasti-
rynok-ip-tv.html
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Analysis of VPN technology protocols
Maltsev K., Student of gr. RAT-17-1

With the further development of the global Internet is becoming
increasingly popular technology of virtual private networks VPN (Virtual
Private Network) for secure connection to a public network to transmit
confidential data. VPN technology has existed for many years, and the
number of such connections is increasing.

In this paper, we analyze the basic protocols of VPN technology, which
are processes and sets of instructions that guarantee VPN users a stable and
secure connection between the client and the VPN server [1]. The VPN
protocol is a mixture of transmission protocols and encryption standards.

Online security protocols include: Open VPN, L2TP (Layer 2 Tunnel
Protocol), IPsec (Internet Protocol Security), PPTP (Point-to-Point
Tunneling Protocol), SSTP (Secure Socket Tunneling Protocol), IKEv2
(Internet Key Exchange Version 2), SSL (Secure Socket Layer), TLS
(Transport Security Layer), Wireguard, Soft Ether and others.

Consider the work of VPN technology protocols in the context of
layered network security (Figure 1) in accordance with the OSI Reference
Model of Open Systems Interconnection (Open Systems Interconnection).

osl
Layers 6
and 7

osl
Layer 4
and 5

o8 IP Layer
Layer 3

IPSec (IP Security)

Qosl

Layers 1 Network Access Layer
and 2

Figure 1 — Multilayer Network Security Protocol Stack
According to this model, SSL/TLS protocols operate at Layer 4 and 5 of

the OSI model and refers to cryptographic protocols that provide a secure
connection based on authentication and protection against unauthorized
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access, violation of the integrity of transmitted data and eliminates the
substitution of identifiers on both the client and server sides [2].

The IPSec protocol is a Layer 3 network protocol and is used to protect
Internet connections on an IP network. IPSec VPNs are one of the most
commonly used protocols. It is often used to refer to VPNs as both IKEv2
and Layer 2 Tunneling Protocol (L2TP).

Point-to-point tunneling protocol PPTP - uses a static configuration. It is
well suited for streaming [3].

L2F (Layer-2 Forwarding) protocol by Cisco Systems is an alternative
to the PPTP protocol. L2F differs from it in its support for different
network protocols. To organize a connection between a remote user's
computer and the server provider protocol L2F allows the use of various
remote access protocols PPP, SLIP, etc.

L2TP (tunnel layer 2 protocol) is designed for encryption and works
together with IPsec. Together they form a whole, providing full privacy and
security.

1. https://en.wikipedia.org/wiki/Virtual_private network
2. https://www.thevpnexperts.com/vpn/vpn-protocols/
3. https://www.usenet.com/what-are-vpn-protocols/

Head: Toibayeva Sh. D.
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BaHKk ceKTOpPBIHBIH Kayinci3airin apTTeipy Macenenepi :xdHe
KAP:KBLUIBIK AJasKTBIKTHI a32iiTy 0OMBIHIIA LIemimMaep

Toii6aesa Ilapa JI.12, PhD; XKymaxanos M.B.}, macucmpanm
1On-®apabu ateiaars Kazak YITTHIK YHHBEPCUTETI, AJIMATHI,
Kazakcran
2T i, A
ypaH yHUBepcuTeTi, Anmmartsl, Kazakcran

Kapxpblk  Kayincizaik-Oyin KapKbl-0aHK >KYHECiHIH »KaFaalbl, OHAA
MemilekeT Oenrimi  Oip mexkTepae  MeMIEKeTTIK  MeKeMelepIiH,
IapyambUIbIK JKYPri3ylli CyOBEeKTUIEepIiH, HApPBIKTBIK HWHCTHUTYTTAPABIH
JKYMBIC 1CTEYIHIH allbl SKOHOMHUKAJBIK JKaFJailapblHa Keminmik Oepe
aaJpl.

bank  xyiieci  Oyrimme — enmiH  KapKbl  OKYWECIHIH — HETI3ri
KOMITOHEHTTePiHIH 0ipi O0mbIn TaObLUTabI, OUTKEHI 1M OCHI OaHK CEKTOPHI
pecypcTapabl  Kap)Kbl CEKTOPBIHAH HAKThl CEKTOPFa, cajajiap MeEH
SKOHOMHMKA caiajapbl apachblHAa Kaira Oeseni, Ooc akiia KapakaTblH
JKHHAKTAMIbI KOHE OJlap bl HHBECTHIIMSIAPFA aifHAIIBIPAIBI, MEMIICKETTIK
IIIKI KOHE CBIPTKBI OOPBIIIKA, €JJIIH MEMJICKETTIK OFOJDKETIHE KbhI3MET
KepceTy OOMBIHINA ONepanysIapbl )Ky3ere achIpaibl.

Bank xylieciHiH TYpaKThUIBIFBI MEH Kayirci3airi oenrim 6ip emmemaep
MEH TapaMeTpiepMEH, CaHJIBIK JKOHE CalalblK CHMATTanabl. bipiHmrici-
0aHK KYWECIHIH KYpBUIBIMBI, HECHUE KOHE OaHK CEKTOPBIHJAFbI
yibIMaapasiH canbl. byriari Tagna Kasakcranna exi geHreiini 0aHk xyieci
KYMBIC icTeiimi: Oipinmi neHrei-Kazakcran PecrmyOnmukachiHBIH YITTHIK
Banki Hemece OpTanbiK OaHK, EKIHII IeHr el -KOMMEPIIHSUIBIK OaHKTEP.

OchpiraH KapaMacTaH, 0aHK CaJlaChIHJAFbl KONTEreH KbI3METKEPJICPIiH
KAIIBIKTaH JKYMBIC iCTEyre aybICyblHA OailaHBICTBI, Oacka canamapiarbl
CHUSIKTBI, 9PTYPJI aKmaparka KOJI JKETKI3yZl Oakpuiay >KOHE KOJIaHOAJIbI
JICHTelIeri MaKcaTThl a0ybUIAapAaH KOpFay IMICIIiMIepl CYpaHbICKa He
00111, JIeT aTal eTTi 0aHK CalaChIHAAFbI KONITETEH MEHEKEPIIEP.

JKorapeina aiiTeuFaHIApABIH HETi3iHAe OaHK CEKTOPBIHBIH K€3 KeNreH
kayincizmiri Kasakcran PecriyOnukacelHbIH ¥ITTHIK baHki TapanbiHaH
YHEMI KOpFajaThIHBIH aTall ©TKeH 6H. baHK JXyHECiHIH Kap)KbUIbIK
Kayilci3QiriH  KaMTaMachl3 €Ty MakcaTbiHaa YJITTHIK OaHk "OaHK
CEKTOPBIHBIH Kap)KbUIBIK TYPAaKTBUIBIFBIH —apTThIpy barmapiamacein”
KaObLIaIbI.
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1. DOkoHOMHKaNbIK Kayirmcizmik [MOoTiH]|: JKOFapel OKy OpBIHAApBIHA
apHanraH oKyJbIK / kanmbl pea.Jl. I1. ['onuapenko, ®. B. AkynuHa. —
M.: KOpaiit, 2015. — 478 b.

2. Kazakcran PecnyOnukachkl OaHK CEKTOPBIHBIH AaFbIMIAFbl KaFJaaibl
[DMeKTpOHABIK pecypc]. - Kipy PEXKUMI:
https://nationalbank.kz/?docid=3329&switch =opsbic

3. Kazakctan KapKbIrepiiep KaybIMIACTBIFBI [DIEKTPOHIBIK pecypc]. -
Kipy pexumi:  http://afk.kz/ru/analytics/monitor-nbrk/bankovskij-
sektor-rk-v-pervom-kvartale-2018-goda.htm

4. Kazakctan  PecnyOmukacel ~ 0aHK  CEKTOPBIHBIH  KapKbUIBIK
TYpPaKTbUIBIFBIH  apTThIpyablH 2017  xbpugsl 30 MayChIMIaFsbl
Oarmapiamachl.

Fouteimu sxetexmri: Toitbaesa Illapa JIxxonnacrnexoBua, PhD
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HeiipoHabIK etk aaropurmaep diciMen ayreHTH(pUKANUSA
Heri3iHge 3JeKTPOHBIK KYKaT allHAJBIMBI KYHeCiH Kopray

Toii6aesa Illapa /1.2, PhD; Mypar6ek M. B.}, macucmpanm 1 xypc
1On-®apabu ateiaars Kazak YIJITTHIK YHUBEPCUTETI, AIMaThl,
Kazakcran
Typan ynuBepcuTeTi, AnMatel, Kazakcran

Kazipri akmapaTThlK KOFaMHBIH TEHICHLMSUIAPI MEMJICKETTEpAiH
CaHJIBIK YKOHOMHUKaFa KellyiMeH OaiiaHbIcThl. byl KykaT afHaJbIMBIHBIH
OapibIK CerMeHTTepiH IMQPIBIK OpTara aybICyblHa okenmedi. Kyxar
alfHANBIMBIHBIH (hOpMachiHa KapaMacTaH, OHBIH OMIpIIK IUKIiHIH OapIibiK
Ke3eHJepiHAe aKmapaTThIK Kayilci3likke Kayin-karepiep Oap. EY-min
aKMmaparTelK  Kayirmcimiri  OOMBIHIIA  KYPTi3UITeH  XallbIKapajblK
3epTTeyiepre coiikec, KHOepKayilCi3aiKKe MBIFRIHAAP ocin Kemeni. brrpak
COHBIH ©31HJIe 0JI XKeTKiTiKCi3. CayalHaMara KaTbICKaH YibIMaapabiy 70%-
bl FaHa KUOEPKAYINCI3/iK XYHECiHIH JKali-Kyil Typaibl TOJBIK aKmapaTKa
ue Hemece cosl OoiblHIIA XymbIc icteyae. [lerenmen, 77% yiipimamap
KOPFaHBICTBIH IIIEKTEYJII MOJIIepiH ¥FaHa mainamanansl, an 87%
kuOepKayinrTepre TO3IMIAUINIKTIH KaXeTTi JCHICHiH KaMTaMachl3 €Ty YIIiH
KETKUTIKTI Kapaxkar Oemmerini. McAfee xommaHusicel jxaHa eceOiH
xapusnanel. Ecemke coiikec, KHOEPKBIIMBIC ONEMIIK JKOHOMHKaFra
TPULIMOH JIOJIapJaH acTaMm IIbIFbIH okeni. 2018 canmbicThipranga Oy
kepceTkiml 50%-man actamra ecti. 2020 xpurra apHanran InfoWatch
MaiMeTTepiHe coiikec, Ka3zakcTaHHBIH KOMMEPIHSUIBIK KOMIIAHHSIIAPHI
MEH MEMJICKETTIK CEKTOPBI peceilik yHWbIMIapra KaparaHaa Xakepiik
malysuiiap camgapeiHad 1,5 ece »xui 3apman ieremi. Kbl caiibiH
VHITUICHTTED CaHbl KOeOer/e, OHBIH MaHBI3ABI 06Jiri KyKaT alHaIbIM
KyHenepiMeH OaiiIaHbICTBI.

DJEeKTPOHABIK KYKaTTapAbl KOPFayAblH ASCTYPIi ojictepi - mmdpray
koHe onekTpoHnsl KonrtaHOa (OK). Amaiima, «amamu  paxTopray
OalIaHBICTBl  KINT-MAPOJNBIAEP AYpPHIC CaKTaiMaybl MyMKiH. Erep
malysuiaaymel  Oipeymin OK-HbIH KyNus KIUITIH HEMJICHIIN, OHbBIH
KOMETIMEH KY’KaTKa KOJI Kolca, OH/Ia MyH/Iall Ky»KaT 3aHFa CoMKeC 3aHIIbIK
MaHpI3bl Oap Oomanel. Byn Moacenenepni, KinT-napoibaepli alaMHBIH
OMOMETPHUSIIBIK TapaMeTpiepiMeH, SFHH CTAaTHKAIBIK OMOMETPHSIIBIK
keckingepre (bK) OaiinanbICThIpy apKbUIbl IeNTyTre ThIpbicyaa. AuiblK bK-
Il KOJIIaHyIbIH TyOereii mpoodaemMachl oJIap/IbIH KYITUSl eMeC eKeH/IITiH e,
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AyTtenTudukaTopasl Kynus auHaMuKaiblk (e3repetin) BK-mep Herizinme
KypraH xeH. Kazipri yakpITTa OMOMETPUSUIBIK ayTeHTH(QHUKALUSHBIH KOl
(dakTopaBl OmiCTEpiH, COHAAW-aK OMOMETPUSUIBIK aKTUBAIMACH Oap
ANEKTPOHIBI KONTaHOA KYpalJaphlH JKacayAblH ©3eKTUITiH YITTHIK
TeXHOJIOTHSUTBIK OacTama (¥ Th) Tikene pacTambl.

1.

2.

MexyHapoJHOE HCClieIoBaHKHe N0 HH(pOopMannoHHO# 6e3onacHocTH //
www.ey.com URL.: https://www.ey.com/ru_ru/giss
KubepnpectynHocTs HaHecIa MHPOBOH 3KOHOMHKE ymepd B 1 TpmH
nosmmapos /[ plusworld.ru URL:https://plusworld.ru/daily/cat-security-
and-id/Kiberprestupnost-nanesla-mirovoj-ekonomike-ushherb-v-1-trin-
dollarov/

UccnenoBanne yredyek WHGOpPMAMK OrPaHUUEHHOTO JIOCTyNa B
Pecniyonmuke ~ Kaszaxcram ~ (2018-2020) //  www.infowatch.ru
URL:https://www.infowatch.ru/analytics/reports/32777

Bomuuxun  B.M.  [kone  T.0.]. [lepCrmiekTHBBI  HMCIHOJIB30BaHUS
I/ICKyCCTBCHHI)IX HCprOHHI)IX ceTeﬁ C MHOFprOBHeBI)IMI/I KBAHTOBATCII-IMHU
B TEXHOJIOTUH OMOMETPUKO-HelpoceTeBol ayTeHTU(HKaImH, [loBomkckuit
peruon. Texumueckue Hayku. 2013. Ne 4.

Fouteimu sxetekrici: Toiibaesa [lapa JIxxongacnekosua, PhD
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KubepkayinTepaiH Ka3ipri TeHIeHIUSIaPHI sKIHE KAHA
KHOepmadybL1IapAbl AHBIKTAYFa jK9He 00JAbIPMAayFa apHAJIFAH
KypaJjaap

Toibaesa [lapa JI.1%, PhD; Anbmypammos A., mazucmpanm
1On-Mapabu atempars: Kazak YITTHIK YHUBEPCHUTETI, AJIMATHI,
Kazakcran
?Typan yrusepcuteTi, AnMatel, Kasakcran

2020 KbUIBI KUOEPKEHICTIKTE OKHWFalap KypT ©3repli, eMTKeHi
SolarWinds keTki3imiM Ti30erine malOypul Typanbl >KaHAJBIKTAp OYKiT
camaHbl KaMTbabl. KemnrereH yinkeH KypOaHIapMeH OKHWFa BIKTHMA
MacmTadThl KoHE MAaOYbUIIAPABIH OCBI TYPJIEPiHIH 9cepiH ecke Tycipei,
onapzpl aHBIKTAY JKOHE alAbIH-aTy eTe KUbIH. bapnbeirer SolarWinds-Ti 0y3y
CHSIKTBI TaHKAJApJbIK OolMaca ga, JKeTKi3umiM Ti30erinaeri malysuimap
yiikeH npoOieMara aiiHanmyna. TeHmeHuus: Tek TepriHmi Tokcanaa ESET
OipHelle JXbUT OYPBIH OYKIJI CEKTOP JKbII CaliblH KepreHaeH ambuiasl. JKoHe,
oJlaplaH KaHIIA KMOCPKBUIMBICKEPJIEP YTAaThIHBIH €CKEPCEK, OJapAblH CaHbI
TeK Ooamrakra ecysi sKainracTeipaabl gen Kytinyze. 2020 >KpUIIbIH KazaH
aiieinga ESET en ipi koHe eH y3ak eMip cypeTiH OotHerTepaiH Oipi
TrickBot-ka kapchl OarbITTalFaH KbI3METTI Oy3y OoiibIHIIA >KahaHIBIK
HayKaHra KaTbIcThl. OCBI oOmnepauusFa KaTbICKAHAAPIBIH OapIIbFbIHBIH
OipieckeH Kyln-kKirepiHiH apkacbinga TrickBot karTel 3apmam miekTi: Oip
anraza cepsepieplin 94% - bl ewrpingi. Yiae KymbIc icTey KeIlTereH
cajajapia jXaHa HOpMara alHaJFaHIBIKTaH, NaHAEMUSHBIH €H YJIKEeH
aybIChIMIIapbIHbIH  01pi-2020 skbuTIbIH 1-4 TOKcaHbl apaibiFbiHna RDP
malybuIAapbIHBIH 768% - Fa ecyi. Oyu1 TaHKamapibik eMec| 1]. 2020 xKbUiIbiH
COHFBI TOKCAHBI 3epTTey HoTmxkenepine ae 6ait 6omapl: ESET Gipkartap ame
XKeTkizy Tiz0eriniy malysunapsl: OHTycTiK Kopesaars! Jlazapyc malysiibl,
MOHFOJI JKETKI311iM Ti30eriHiy madybuibl Stealthytrident omepanusicel xoHe
XKETKI3iiM Ti3OeriHiH 1madysutel  SignSight onepauusicbl BbeTHamparsl
cepruduKarTay opTanbFbIHA. 3epTTeyuIiiep conbiMeH Karap Turla - sxone
XDSpy, APT To6nl, kem gererjge 2011 >xbuigaH Oepi KachIpbIH TYpPIE
JKYMBIC ~ ICTEN  KeJie  JKAaTKAHBIH  aHBIKTAIbI. l-cyperre  ESET
TENeMETPUACHIHBIH ~MamiMeTTepi  OoibiHITa 2020 KBUINBIH — TOPTIHIII
TOKCaHBIHJIAFbI 3koHe 2020 KBUFBI KayilITepre MIONy/bl Kepyre 0onasl. [2]

2-cyperte kepcerirenaeit, 2020 KbULIBIH COHBIHAA €H TaHbIMAl
3usHAbl Oargapnama VBA / TrojanDownloader. Agent TpostH 6051161
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UBA/TrojanDownloader.Agent. trojan

Cyper 1 — EH Tanpvan 10 3usHab! Oarnapiama

KameikTan &yMbIC icTe€y KayillCi3[iri >KOFapbUIaraH CalblH, MYHJAi
malbypUIIapaAblH  KYIIerol aszasapl. OcymiH Oasyiaysl KYTiMyae, OHBIH
Keibip Oenrinepin 0i3 TepTiHIN TOKcaHna Oaikansik. RDP kayincizmirine
Hazap ayJaapyAblH €H MaHbBI3IbI ceOenTepiHiy Oipi - ogerre RDP apkpuibl
KOJIIaHBUIATHIH OaFgapiaMalblK JKacaKTaMa JKEKe JKOHE MEMIICKETTIK
CeKTopiap VIIiH VIKeH Kayim-karep Ooxbim Tabbutamgsl. 2020 >KBUIIBIH
TOPTIHII TOKCAaHBIHJA ransomware TONTaphl YCBHIHFAH YJIbTUMATyMIap
OYpBIHFBIIaH J1a arpeccuBTi Oonapl. 3usHKecTep, OonkiMm, OYTiHTI KYHTe
NIeliH eH >KOFaphl TejeM coMachiH Tamamn ereni. 2020 >kputbl Ooricanay
OarapiaMaiapsl cajlaChlHAAFbl KAPKbIHABI OKUFaIap bl OaKbUIal OTHIPHIII,
Oy malysuinapabid 2021 KbUIbI KaJIFACTIAUTBIHBIH CIITCHE aWTIANIbI.
Ransomware OarapiaManapbIHBIH ecyi 0OaHK CEKTOPBIHBIH
KYJIIBIPAYBIHBIH MaHbI3bl (haKTOPhl O0JIYbl MYMKIH; JKbUIJBIH COHFBI
TOKCaHBbIHJAa FaHa KyIIeHreH Kyiablpay. Ransomware Oarmapiiamaniapbl
KoHe Oacka Ja 3WSHIBI OpeKeTTep OaHKTIK 3USAHIBI OarmapiamManapra
KaparaHJa THIMJIPEK, olap OAHKTIK CEKTOPAaFbl KAYIICI3IIKTI apTThIpyFa
Kapchl TypyFa MaxOyp. Auaiiga, Oyn ypaicTiH Oip epekienmiri Oap:
Android-tin GaHKTIK 3uWsSHIBI OarmapiamMachl aHBIKTAYAbIH C€H KOFaphl
neHreiiin Ttipkeni. Cerberus TpOSHBIHBIH 0acTanmKbl KOABIHBIH —aFbIIl
KeTylHeH TybIHAaraH TepTiHii Tokcanmarsl 2020 mexreiinepi. [langemus
0apibIK 3HSHABI OpPEKEeTTep VIINH KYHapibl Heri3 KYpaWThIHABIKTaH,
DIEKTPOHABIK TOIITAHBIH ANTASKTaphl MIETTEe KAJIFBICHI KEIMEHUTIHI aHBIK.
Tenemerpus covid-19 2020 b1 00¥#bI 3aHCHI3 IIEKTPOHBIK MOMITAIAPA
JKEM PpeTIHAEe NaijajgaHbUIFaHblH KepceTTi. TepTiHIN TOKcaHIa KeM
pETiH/Ie KOJIAHBUIATBIH BaKI[UHAIBIK ATAasSKTHIKTHIH ©Cyl OallKay bl jKoHe
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Oyn ypmic 2021 xputel xamracamel  gen  kytimyde. 2017  KbUTBI
cryptocurrency OymbIHa yKcac aamy OapwichiHaa Bitcoin KyHBI KYpT OcCTi.
2020 >xpuiabiH asreiaa Oy 2018 KbpUIablH Ka3aH aiibiHaH Oepi OipiHImi
OOJIBITT KpUNITOMAHEPIIep TAOBLTYBIHBIH IIAMaITbl YIFAIOBIMEH KaTap XKYpAi
[12]. Erep cryptocurrencies ece 6epce, 6i3 CryptoCurrency, QpuIIuHT KoHE
aNasKThIKKa OaFpITTalFaH 3WAHABI OargapiaMa KaWTagaH KeH Tapania
Oacraifpl Aen KyTyre 0omajbl.

1 https://www.welivesecurity.com/wp-
content/uploads/2021/02/ESET_Threat_Report_Q42020.pdf

2 https://www.welivesecurity.com/2020/10/12/eset-takes-part-global-
operation-disrupttrickbot/

3 https://blogs.microsoft.com/on-the-issues/2020/10/20/trickbot-
ransomware-disruptionupdate/

4 https://www.welivesecurity.com/2020/10/01/latam-financial-cybercrime-
competitorscrime-sharing-ttps/

5 https://www.welivesecurity.com/2020/11/12/hungry-data-modpipe-
backdoor-hits-possoftware-hospitality-sector/

6 https://www.welivesecurity.com/2020/10/02/xdspy-stealing-government-
secretssince-2011/

7 https://www.welivesecurity.com/2020/11/16/lazarus-supply-chain-attack-
south-korea/

8 https://www.welivesecurity.com/2020/12/02/turla-crutch-keeping-back-
door-open/

9 https://www.welivesecurity.com/2020/12/10/luckymouse-ta428-
compromise-able-desktop/

10 https://www.welivesecurity.com/2020/12/17/operation-signsight-supply-
chain-attacksoutheast-asia/

11 https://www.haveibeenemotet.com/

12 https://us-cert.cisa.gov/ncas/alerts/aa20-280a

Fouteivu sxerexmrici: Toiibaesa Llapa Jxongacnekosua, PhD
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Designing a Smart home system in the Cisco Packet Tracer
environment
Dildabek A.K., Master Student; Yermaganbetova M.A., Associate
Professor
L. N. Gumilyov Eurasian national University, Nur-Sultan, Kazakhstan

In the world of the XXI century, the topic of IP technologies is of great
relevance. Most modern industrial enterprises, as well as residential
complexes, have a number of analog and digital technologies that use the
Internet, as well as Internet protocols, in the process of interacting with
each other.

And what are the protocols? A protocol is a set of rules and conventions
used in data transmission. Thus, each program that claims to work on the
network must follow certain rules for receiving and transmitting data.

The main protocol of the Internet is TCP/IP. TCP/IP is two different
protocols that are closely related to each other. TCP (Transmission Control
Protocol) - transmission control protocol. It defines how the information
should be divided into packets and sent over communication channels. TCP
arranges the packets in the correct order, and checks each packet for
transmission errors [4].

Each information packet contains the IP addresses (IP — Internet
Protocol) of the sending computer and the receiving computer. Special
computers called routers, using IP addresses, direct information packets in
the right direction, that is, to the recipient specified in them.

One of these household complexes is the "Smart Home" program. A
smart home is a system with intelligent room management, which is
configured for life support and security of all systems by means of
automatic and coordinated operation. In other words, a "Smart Home" is a
complex of smart devices in a home that itself performs and is responsible
for some of the duties and needs of a person around the house.

Another concept in the smart home project is the Internet of Things. The
Internet of Things (IoT) is a network of things that are connected to the
Internet. These things include 10T devices and physical objects equipped
with loT. The term encompasses a wide range of applications, from
consumer devices such as smart home solutions or pet trackers, sensors for
livestock or farmland, to industrial assets such as machines, robots, oil and
gas facilities, or even workers.
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To implement a smart system, you need equipment that first recognizes
each other. Then it will be able to receive the necessary information and
will be in touch with the computer that will process all the data. The
Internet of Things can connect and exchange data in different ways (Wi-Fi,
Bluetooth, or even LTE). The system combines software that is designed
specifically for data collection, processing and management.

In order to create a model of a smart home, many programs are used.
One of them is Cisco Packet Tracer. Cisco Packet Tracer is a great network
modeling and visualization tool for those who don't have Cisco's physical
hardware at hand. The simulator program allows you to configure
(virtually) various Cisco telecommunications equipment (switches, routers,
ip phones, gateways, servers, Cisco ASA firewalls, and much more.

FhEAC T AR ERE
smed @

S

Figure 1 — The main interface of the Cisco Packet tracer program

* The top of the program window is designed in a classic style, in which
there is nothing superfluous (basic functions of file operations, undo
actions, scaling, saving, copying).

* The right part of the window contains functions for marking, selecting
areas, deleting and moving objects.

* The bottom section contains the basic Cisco Packet Tracer tools that
are used to create network. The lower-left corner of the program contains
various types of network equipment (switches, routers, phones, gateways,
servers, hubs, wireless sources, network protection devices, WAN
connection emulation, computers, printers, televisions, mobile phones, and
much more).
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An example of a smart home contains a control gateway, a thermostat
with air conditioning and a heater with a temperature controller,
smartphones, a coffee maker,a video camera, a window, and an auto guide.

-the management gateway contains four settings tabs, including the
physical view, which can be changed.

-the second tab contains the IP settings, global settings, and interface
settings that are available in the gateway.

-and you can also specify the IP address and mask in the local network
settings. In the wireless interface settings tab, you can specify the SSID,
channel width, coverage area, and encryption type.

-in the GUI panel, we can enable HTTP or HTTRS and add files

c)
Figure 2 — a) physical appearance, b) Interface Settings tab and wireless
setting, ¢) Graphical User Interface Panel
The network device is configured by double-clicking on it. In the
window that opens, the user can turn on / off the device, change the
hardware configuration by adding or removing modules, using the
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MODULES area, change the image to display this device in logical
network mode and in physical network mode. By selecting the "Config"
tab, the user can set some configuration parameters (for example, configure
the network interface, define the device name, etc.). The "CLI" tab provides
access to the device's command interface.

Additional tabs are implemented for terminal devices. On the "Desktop"
tab, there are emulators of some desktop utilities (command line, Internet
browser, etc.). "Software/Services" - configuration of the software that
should be installed on a real terminal device.

Most CISCO network devices allow configuration. To do this, the
network administrator must connect to the device using: a direct cable
(console) connection, a remote terminal connection, or a Web interface. By
setting the device parameters, the network administrator determines its
behavior and configures the order of its operation.

B —

Figure 3 — The simplest smart home model in Cisco Packet tracer

1. L. N. Vasilyeva, I. 1. llyina, In the collection: CAD and modeling in
modern electronics. Collection of scientific papers of the Il
International Scientific and Practical Conference. 2019. pp. 258-259.

2. Wentao Shang, Y. Y. (2016, February 10). Challenges in loT

Networking via TCP/IP Architecture. NDN Technical Report NDN-

0038, 2016.

https://ibrain.kz/informatika/protokoly-internet

https://en.wikipedia.org/wiki/Transmission_Control_Protocol

5. http://arekusander.blogspot.com/2017/12/cisco-packet-tracer-
7.html
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MamuHaNbIK OKBITY TEXHOJIOTUSICHI HeTi3iHAe aKNapaTThIK KyiieHiH
o3iH-03i OelliMaey daicin azipaey

Axaesa X.b., 3akupoBa A.b.

Kazipri 3amanrbl OarmapramManblK OKYHeTepAiH KYpAENiJIri >KoHe
onmapApl 93ipJey MEH KONJAayAblH YJIKCH WIBIFBIHAApPH, 3aMaHayd
OarmapilaMaiblK  JKacaKTaMallapAblH ~ MaHBI3IBI  Moceselepi  OOJbIT
Tabbutaabl. barmapiaManblkK skacakTaMaHbBIH KYpAENUIiri Maceneci OHBIH
KYMBIC ICTEy camnacblH TOMEHJETY MOCEJIECIH TyAbIpabl: )KYHEeHIH opTypi
CBIPTKBI JKaFmaiapia Kanail opeKeT eTETiHIH ajblH-ala ecKepy KHbIH,
COHIBPIKTAaH MYH/all Oaranayra opJaiibiM yakpIT Oona Oepmeiimi. KeitOip
XKarmainapa ®akchl HOTIKE KepceTeTiH Oaraapinama (MbICajbl, OHIMALTIK
TYPFBICBIHAH) Oacka JKaFmaiimapia XKakchl J>KYMBIC iCTeMeyl MYMKiH.
CoHbIMEH Kartap, OpTYpii OarmapiamaiblK-allapaTThlK OpTaaa >KoHE
opTYpai Karnainapaa (COHBIH IMIHAC MaliJalaHyIIbLIIBIK) KYMBIC iCTEeYl
KO3JIEHTIH Kyp/ieli OaraapiiaMabIK KYHeHI a3ipiiey Y3aK ®KoHE PeCypCThIK
IIBIFBIHAAPABI KAKET €TeTiH Macelenep 00Iybl MYMKIH.

Barnapnamanblk jkacakramara e3iH-e31 OcHimaey MYMKIHAIrIH Oepy,
MOCEJICHIH IeniMi 60ia aaasl.

OziH-031 OeliiMaey OarfapiaMalblK >KacakTamMachl HETi3Ti KYHeliK
MakcaTTapra KOJ KeTKi3y YIIiH OpbIHAay OapbIChIHAA ©3iHIH iC opeKeTiH
e3repre ananael. bargapiamaHbl OpBIHAAY OpPTachIHAAFBI  e3repicrep,
KYWEHIH Oy3bUTybl, JKaHa TalanTaplblH Maima OOJybl XKoHE eCKIIepIIiH
OaCBIMIBIFBIHBIH e3repyi CUSIKTEI 00JDKAHOANTHIH JKaranmap
OarjapnamaiblK — JKacakTama OKYHeNnepiHiH OediMaeny KacHeTTepiH
OenceHmipyre MaxOYp OOJIyBIHBIH HeEri3ri cedentepi OONBIN TaObLIAIbI.
JKympic OapbIChIHIA TYBIHIAWTBIH OENTICI3MIKTEpAi THIMAI IMIENTy YIIiH
Oarapnama e3iH yHeMi Oakbliam OTHIPYbl KepeK, 031HiH Kyii MEH KYMBbIC
OPTAaCBIHBIH Kakl-KyHi Typasibl MOJIMETTEp JKUHAI, COJAaH KEHiH ©3iH-631
OelliMaey TETIKTEpiH iCKe KOCYIObl KaXXeT €TETiH jKarJaiiapisl aHBIKTay
YIIiH aiblHFaH JepeKTepAi Tangaysl Kepek. bynm mpoueccreri OacTs
KUBIHABIK - JKYHe OpbIHAady OapbIChIHAA ©3IHIH KYpPbUIBIMBI MEH iC-
OpEKeTiHe e3repicTep SHII3IN KaHa KOMMal, COHbIMEH KaTap, capariiibiiap,
o3ipneymiiyiep MeH MNaiijanaHylbuiapAbslH OaFaapiaMalblK JKacaKTaMara
KOSITBIH KaTaH TajanTapblHa COWKeC jkacallybl KakeT. MyHmai sxyienepi
xobamay Kypueni, ceOebi, Oacramkbl »Karmaina >KYHEHI JaMbITYIbIH
Oapiiblk OemuekTepiH eckepy KUbIH. COHIBIKTAH >KYHEHIH >KYMBIC icTey
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MpoIeciHae JKOHE OJapMeH KEWiHTi JKyMbICTa Taima  OoJlaThIH
Oenrici3mikTepAl ecemke any THIMIOI IrenriM. MyHma MexaHu3Mi
MamuHaablK  OKBITY TEXHOJOTHSACBIHBIH KOMETIMEH XKy3ere achlpyra
0oampI-KacaH bl MHTEIUIEKT O/iCTEPiHIH )KUBIHTHIFbI, OHBIH CHIIATTaAMACHI
MOCEJIeHI TIKeNel Imenry emec, KONTereH YKCac MaceJeNiepai IIenry
npolecinae OKbITY OoJbIn TadbuIans! [1].

HbIFaliThill  OKBITY-OYJT MAIIMHAJBIK OKBITY OJIiCTEepiHiH Oipi, OHBIH
OapbICBIH/IA areHT JEMN aTaJaThlH CHIHAK JKYHeci KopIlaraH OpTaMeH e3apa
opekeTTecy apkKbuibl OKbIThUIaAel (1 cyper). Kopmaran opramen e3sapa
opekeTTecy, d9AeTTe, Oenrii Oip yakbIT apasIbIFbIHAA KY3€Te achbIpbLiajbl.
Op KazaMJa areHT KOpIIaraH OPTAaHBIH KYWiH OaKpUIAWIBl KOHE OCHI
OakplIay HeriziHAe Oenrimi Oip opekeTTi TaHmaiapl. Keneci kagmamma areHT
MIHCI3 9pPEKeT YIIiH ChIdaKbl ajanbl (0enruii Oip CaHIbIK MOH) JKOHE KaHa
kyire ereni. byn »xarmaiina e3iH-e31 OeiiiMiey OarmapiaManblK Kyheci
KOpIIaFraH OpPTAaHBIH aFbIMIAarbl KYHiH OaKpUIay »KOHE KOpIIaFraH OPTaHbI
Oakpulay MOAYIBACPIH MalianaHy apKbUIbl arcHT POJiH aTKapaabl. O3iH-
e31 Ociiimyiey OaraapiaMabIK JKyHelepiHe KOJAaHbBUIATBIH ChIHAKbI 9JIETTE
OPTYPITi MaHbI3/ABI (hAKTOPIAP/BI OJIIICY JKOHE MalAaNbUIBIK (YHKIHSICHIH
KaJIBIITACTBIPY apKbUIbI €CeTTeNe]].

— Viayuenne aomeHa n
e ——— MASHTUCDMKALWA aredTa

e ] ﬁ o OnpeaensHne areHTa

Fenepayun koaa u
peanuaanuA sana3

Oatankm

APYIURN BreHTamMmn

1 cypeT — ArenTTepaiH o3iH 31 OeHimeyi
KraccukanbIk HIFAUTHIN OKBITYAA OaFIapiaMallbiK JKyHenepIiH o31HIiK

OelliMaenyiHiH  Heri3ri  TYKbBIppIMAAMacblHbIH ~ Oipi -  XKarmaid
TY)KbIpbIMIaMachl eckepinmMerai [2]. Xarmait sxyiiere o3iHiH >KargalbIH
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OakplIayFa *oHE CHIMAKBl alyFa, COHNAN-aK aFbIMIaFbl XKaFjaifra coikec
KeJIeTiH OpeKeTTi Kail yaKbITTa )kKacay KepeKTiriH Oimyre MyMKiHAIK Oepeni.
XKarpgaii areHTke KOpIIaraH OpTa Typasibl aKHapaTThl KOpIIAaFaH OPTaHbBIH
arpIMIIaFpl TTapaMeTpiiepiHae KakeT OONaTBIHAAW eTim YChIHAABl. ATCHT
Oipmett xyiine Ooma amamel, OipaK OJ OpPTYpidl JKarmaimapma opTypii
opeKkeTTepi kacaysl Kepek. backama aidTKaHaa, skaFJail TaHaay YIIiH KOJ
KETIMA1 KOITereH OpeKeTTepre MIeKTeylep KosAbl. Meican peTiHae o3
pecypcrapsiH Oemyai Oackapa ajaTbhlH CYHNepKOMIBIOTEPII KapacThIpyFa
0onanbl. JKyMBIC JKYKTEMECIHIH KOFapbUIaybl XaFJaiblHAa OHIMIIUTIKTI
apTTHIPy VIIH pecypcrap CaHblH keOelTy kepek. KepiciHie, KyMBIC
KYKTEMECIH a3alTy Ke3iHAe KyaT TYTHIHYABl a3alTy YIIiH pecypcrap
CaHBIH a3alTy Kepek

Makanaga e3iH-e31 peTTeHTiH OargapiaManblK OKyHenepai Kypy
Ke3iHfe, HBIFAUTHIT OKBITY TEXHOJOTHSCHIH KOJIZIAHY TbIH
apTHIKIIBUTBIKTAPHI KapacThipburaH. COHBIMEH KaTap, MalluHAIBIK OKBITY
TEeXHOJIOTHACHIH  Oipjecin maliajaHyra HETi3AeITreH OarmapiaMalibiK
KYHeepl e3IiriHeH OanTay/blH KaHa d/iCi YChIHBUIABL. KapacThipbliran
OMICTIH epeKmIeNiri — HaKThl YyakbpIT peXHMiHAE OaFgapiaMalbiK
KacaKTaMaHbl CHIPTKBI JKarnainapra Tuimai OediMaey MyMKiHairi. By
aKnapaTThIK JKYHenepre CHIPTKbI OPTaHbIH KYTIIEreH, MBICAJIbI, )KaOJbIKTHIH
ICTeH IIBIFYbI CHSIKTBI JKarJalaapblHaa JKeled OpPeKeT eTyre MYMKIHIIK
Oepeni. ¥ChIHBUIFAH SJIiC HETi3iH/AE KacairaH OaFmapiiaManap Ke3-KelreH
Tap epiCIeH MeKTeNMeni: Oy OeliHe OWBIH JKATTBIFYJIaphl J1a, Kypaell
€CenTey KEeIIeHICPiH KaMTaMachI3 eTy Jie 00Iybl MYMKIH

1. Han H. Model-based Reinforcement Learning Approach for Planning in
Self-Adaptive System. International Conference on Ubiquitous
Information Management and Communication. New Jersey: IEEE;
2015:156-178.

2. Machine Learning Proceedings 1991: Proceedings of the Eighth
International Workshop (ML91). Elsevier Science; 2014.
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Google Firebase Moonabi niiaTgopmMachiH KOJAaHA OTHIPHII,
Android KochIMIIACBIH J3ipJiey
Oninxan X.H., Aknapammeix kayincizoix scyiienepi - 43 mobviHblH
cmyoenmi
JLH.I'ymunes ateianarel Eypasus ¥nrTeik YHuBepcureti, Hyp-CynraH K.,
Kazakcran PecyOnukacer

Firebase-6yn 2011 xbutbl Firebase xommnanusicer skacam 2014 Kbutbl
Google KkOMMaHHWSICHIMEH CaThIl  ajdbIHFaH MOOWJIBAI JKOHE BeO-
KOChIMINIAJIap/bl d3ipiaey ruiardopmackl. 2018 KbUIIBIH Ka3aH albIHIAFbI
xarjaii OoiibiHIIa Firebase mnardopmaceiHna 1,5 MUUIMOH KOCBIMIIIana
KoJmanbeuiaTeiH 18 eHiM Oap. Byn skorapel camanbl KOCBIMITAJIAPIbI TE3
IaMBITyFa, TainanaHymbl 0a3achlH KEHEHTyre jKoHEe Kem akmia Taldyra
kemekrteceni [1]. Firebase-ranraxaiipim Kypan. JKysgereH MunIHOH
amammap Firebase HeriziHzeri KocekIMIIanapAsl madiananyna. Kommanws
Shazam, NPR, SeatGeek >xoHe »xy3zereH MbIH 0acka KOCHIMINAnapjaa
HaKThI YaKbIT PEXXUMIiHJIE )KYMBIC iICTEUTIH (QYHKIMOHAIABUIBIKTHI KYPATHIH
MoOuibai  KOChIMIIANAp/bl  JKacayiipliap yimiH backend-as-a-service
perinme Oacrammer. 2014  xbutet  Google kommanmsicel  Firebase
miatGopMacklH caThIll ajlFaHHAH KeiiH, Firebase KockiMImanapabt
o3ipneyAiH TOJBIK TuaTGopMachlHa KEHEHTININ, TanThIPMAaWTBIH JIaMy
KYpajblHa altHaJIIbL. Bipak OarapiaManbIK JKacaKTaMaHbI
o3ipyieyIIiIepAiH OMIpIH JKEHUIIETY VIIIH KOl JKYMBIC JKacCalThIH
KOMITaHUS MYJIJIeM 0acka Hopce peTiHae OacTaibl.

Firebase Herizin kamaymbutapel J[xeiimc Temruina meH Ouapro JIu
HaKThl YyaKbITTaFrbl YaT calTTapblHa BHDKETTEp YChIHATBIH Envolve
KOMITAHWMSCHIH KYPABl. BYJ TEeXHUKaNBIK >KaFblHAH 9cepii xkoba OoIfipl,
0ipak KOMMEpPITUSUIBIK JKeTiCTikTepi OosraH koK. CoHIbIKTaH, TeMIuinH
MeH JIu Y Combinator-garsl TamiMrepiiepre XyriHZl *KoHE a3ipieyurinep
mpoOyieManapapl HIeyre KaHIMAIBIKTBI Kipe allaThIHBIH KOpTreHe, ©3
TYTBIHYIIBIIAPEIHA KAKBIHAAYFA THIPBICTHL.

"Bi3giH eH MBIKTBI JKOHE €H KBI3BIKTHl KIHMEHTTEPiMi3 TaHFaKaWbIIl
KYMBICTapMEeH alHanbIcThl. OnapApl KONIAHy JKarmaimapsl  Oi3aiH
TYCIHITIMI3IEH ThIC 00Jabl, Oipak ojap OopiH TaHKAJIAPJBIK TYpPIE
)acaner”, - nedal TeMiinmH.

Mpbicanbl, OWBIH KOMIIAHUACHI OWBIHIIBIHBIH OpPHBI MEH OWBIH
KOMaHmajdapblH Oakepuiay ymriH Envolve BHUmKeTTepiH KOMTAHIBI, COAaH
KeiiH OyJ1 JIepeKTep/Ii 63 KOChIMIIAChIHAa Taaabl. Ojap/blH TEXHUKAJIBIK
IIeIiMI JKeTik, Oipak ['onmbepr MalMHachl yKcac OO0JIIbl.

Temmuua mer Jlu Typiai MyMmkiHzikTepai Oactambl. Onap HapbIKTHIH
XMLHttpRequest-ti 0ackapyra apHanraH omOeOarn aOcTpakiusFa AereH
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KQKETTLUIITIH )KOHE HAKTHI YaKBIT PEXUMIHIIE KYMBIC iCTEY I KUBIHIATATHIH
Oacka ma mocenenepai 6atikansl. Omap Envolve dponTenTineH 6ac TapThim,
OdKeHTI KaiTa jkacasl )koHe Firebase peTiHe icke KOCHUIIBI.

Firebase TapuxplHma eHIMHIH ImIaMaMeH JXETi akma iCKe KOCBUIFAHBI
TaHKaJIapabslK. MiHe, Heri3ri kyHzaep: — Kblpkyiiek 2011-xo0a OoiibrHina
KYMBICTBI Oactay; — kanTap 2012-anramke! kinentrep Firebase Herizinae
JKYMBIC icTelt OacTaiibr, — coyip 2012-kenmriTik anbplHAa iCKe KOCy.

MyHnali KbICKa MEp3iM aKbUIABI 0ACHIMIBIK TICH aJJIBIHFBI TOXKIpHOSHIH
apkaceiHia MyMkiH Oomapl. Temmua meH Jlu Envolve a3ipney kesinze
KelOip MaHBI3[IBI TallChIPMaIapAbl FaHA OPBIHJAMN IIBIKTHI, OipaK OJapIbIH
X00aJarbl )KYMBICBIHBIH TOMEKTIJIIr acepiti.

Komanpa e3 ’xyMbIcEIHAa MYMKIHIIKTED Kacamac OYpBIH a3ipieyrinepi
KBI3BIKTBIpATBIH ~ HOpcenepre Hazap aymapael.. «bi3  aBTopm3amms
KYHWECIHCI3, OJEKTPOHIBIK IIOINTANAPCHI3 JKOHE IMapojbAepci3  icke
KOCBUIABIK, 013 amaMaapapl Ti3iMre KOCTBIKY», - Aewai TemmmuH. MyHBIH
0opi KOMaHAAHBIH ©MipiH KWBIHIATTHI, Oipak MaiganaHymIbUIapIan
maiaamel Kepi OaiIaHbICThI TE3ipeK amyFa MyMKiHIik Oepxi. Firebase 6opin
OipmeH »xacayra ThIpbicnianbl. OHBIH OpHBIHA ONAp HETI3rl Macenenepre
Ha3ap ayJaap/ibl )KOHE KepeMeT KYMBbIC jkacabl. [2]

En xakcel koHe eH TaHbiMan BaaSs apackiHma Firebase-ti Gesin
KepceTyre O6omaapl. Moni OolibiHia, Firebase opeiHAay, icke achIpy >KoHE
naiinananyna cesciz tamama Oojbin TaObuiaabl. Firebase HaKTHl yakKbIT
pexxuMiHie e3repeTiH xoHe aepekrepii JSON-ma cakTalThiH MANTiMETTEp
0azacel periHAe KpI3MeT eremi. Jlepektep 0azachlHIAFbl Ke3-KelTreH
e3repicTep OipiieH OapiblK KJIMEHTTEp HeMece Oipae JAepeKKOp/IbI
nalagaHaThlH  KYphUIFBUIAD — apachlHAa CHHXpOHAananbl. backama
aiitkanna, Firebase-ne xxanapty OipaeH xypei.

Firebase koiimamen Oipre mnaigamaHyIIBIHBIH ayTEeHTH()HUKAIMSICHIH
YCBIHA/IbI, COH/IBIKTAH OapIIbIK JepeKTep Kayinciz SSL KoChUIBIMBI apKBUTBI
xibepineni. biz Facebook, Twitter, GitHub, Google Hemece Gacka Hapce
0oJchiH, ayTeHTU(UWKanusA YIIiH email MeH mapoibaiH Ke3-KelreH
KOMOHMHAIMSCBIH TaHAaH alambl3.

I0S SDK koceimmaceina Firebase-ne Android xone JavaScript ymrin
SDK 06ap. bapibik miatdopmainap 6ip JepeKKOp/abl KOJIaHa alajbl.

PykoBomutens: CexcenbaeBa Aiima KypmanbekoBHa
1. https://habr.com/ru/post/452318/ nara obpamenwus: 05.03.21r.
2. https://apptractor.ru/info/articles/istoriya-firebase-kak-sozdat-produkt-
kotoryiy-polyubyat-millionyi-i-kupit-google.html  nara  o6pamienus:
05.03.21r.
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Photoshop — nen :kymbic icTey kesinae Content Authenticity Initiative
TEXHOJIOTHSACHI.
Kymaposa A.H. Ungh,6-42 mobvinvly  cmyoenmi.Axknapammoix
mexuono2usiap akyromemi, unHgopmamura kageopacol
JI. H. 'ymuneB areraaarst Eypasust yitTeiK yauBepeuteti, Hyp-Cynran
Kanacel, Kazakcran PecryOnukace

Kaszipri omeM-0yj1 KOMIBIOTEpIIEp MEH CaHABIK TEXHOJOTHSIIAD QJIEMi.
Kasipri yakpITTa O6arnapiaaManblK jkacaKkTaMa HapbIFbl, CAaHIIBIK KECKiHAEep/l
BIHFAHUJBl TYpAE OHJeyre MYMKIHIIK OepeTiH, opTypii IMIETENIiK >KoHe
OTaHIBIK OarmapmaManap MeH QoTo pemakTopiapra Todbl. Adobe
Photoshop 6ip Hemece oman ma kem OargapiaMa MMaiJalaHyIIbIChl YIIiH
Oara xerrmec kemekmn Oongsl. CoHpaili-ak, OyriHae ewmipje emiKalian
Photoshop konmanOaran amam koK jecekte Oomanpl. COHIBIKTaH
OarmapmaMaHbl  OKeTinmipy — memrimi  KaOepurmauael.  Hotmxecinpe,
"oTomonranran" OeiiHeHI TaHyFa >KoHE OacTamKbl TypiHE KaiTapyra
KeMek OepeTiH Oarmapiiama xacarl IIbIFapyFa TaHaay TYCTI.

Hyticen6i, 2019 xbin 4 xapama, Adobe, New York Times Company
xoHe Twitter-MeH Oipre caHIbIK Ma3MYHJIbI aTpUOYIMSUIAYIBIH CalalIbIK
CTaHIAPTHIH >Kacayra OaFbITTalfaH Ma3MYHHBIH TYIHYCKAJBIFbl Typallbl
Oacrama  Jkapusmanel.  Famamropmarkl  ceHIM  MEH  FalamTop
AIIBIKTHIKTBIFBIH KAMTaMachl3 €Ty YIIIH aBTOpJap MeH Oacmarepiep YIuiH
Ma3MYHJIBI JypbIC aTpUOyTTay MYMKiHJIIri ere manpiabl. Adobe, New
York Times Company >xoHe Twitter y3ak mep3imzai KeJicimre kxeiy,
TEXHOJIOTHS KOHE Me/lna KOMITAHUSIIAp apachIHAaFrbl OPTAK KayarKepIIiIiK
nen canaiiapl. Adobe kommaHuschl, aTpuOynusi IepeKTepMmeH Oedickici
KeJIeTiH OaFjapiiama jkacaylibliapbl MEH Oacrarepiiepre Kayirciz Typae
Oexyicyre MYMKiHIIK OepeTiH OaFaapiaMa >KYWeciH jkacal IIBIFapy/Ibl
memri. by 6arnapinama aBTopiapra ralaMTOpJaH THICTI aTpuOynus anra,
ON arTpuOyIUsi Ma3MYHBIH TEKCEpyre >KOHE TYThIHYIIbUIADFA ©3/epi
TYTBIHATBIH Ma3MYHHBIH TYIHYCKQJIBIFbIHA YJIKEH CEHIMAUIK Oepyre
MyMKiHTIK Oeperni. Adobe kommanuscel anempueri eH ipi Adobe MAX
NIBIFapPMaIIbUTBIK KOH(pepeHuschiHaa Photoshop-ka eHrizinren Mma3MyH b1
aTpuOYIMsIIAY TEXHOJOTUACHIHBIH IPOTOTHITIH KopceTTi. [1]

2020 sxputel Adobe «ak Karas» artel Content Authenticity Initiative
(YHKUIMSCHIH WIBIFApJpl, O (OTO pEeNakTopAa OHJENreH CypeTTepii
tanOanayra MymKkiHaik oepemi. Adobe xommnanusicer Content Authenticity
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Initiative TEXHONOTHACHI TYIMHYCKa peTiHae OepineTiH, eHIeIreH
CYpeTTepAiH TapalyblH HIEKTEHAl AT YMITTeHE .

Content Authenticity Initiative (CAI) xylieci cyperrepre Tertep
Kocazpl, Oy (OoTOCYpeTTiH OYKiT TApUXBIH Kail KamMepaMeH TYCipiJirTeHiHe
neitin Oakputayra keMekrtecemi. KpunrorpadusMeHn KopranraH TerTepaiH
KOMeTiMeH KecKiH/i oHey (PaKTici ka3blIaibl.

Oynknus  kymeic  icteyl  ymiH, CAl xonmayein Oarmapiama
JKacaymibUTapsl OJKOHE Kamepa eOHAIpYIIiiepi, COHAai-aKk oJeyMETTIK
miargopmanap KamTamacel3 €Tyl Kepek. Truepic, QoTtocyperrepai
TeKcepyre apHajraH OarmapiamalblK >KacaKTaMaHbl >KAacalThIH cTapTarl,
ochl xkbuTel Android cmapTdonbsHBIH KamepachiHa CAl TerTepiH eHri3eTiH
OarmapnaMaHbIH 0eTa HYCKAaChIH IIBIFApyAbl >Kocmapiam oTelp. Google
xoHe Apple ani xyiiere KbI3bIFYIIBUIBIK TaHBITIAABL, Aeiai Wired [2].

Tany dyHKusichl Tikene# opsinmanaasl, Photoshop Liquify kypasbi-
OarmapinaMaiblK JKacaKTaMaHbBIH aIBIHFBI HYCKANTapbIHAa Oap Kypai, Oy
Kypal OaFjapiaMaHbl JKHiI KOJJIaHYyIIbLUIApFa JKaKChl TaHbIC. berTi
TY3€TyJICH JKOHE OHBIH OPHETIH ©3repTyAeH 0acka, Oyi1 Kypai OeliHenepre
METaIepeKTep MEH KPUNTOTPApUSUIBIK KONTaHOANApAbl KOSIBL, Oy
OCHEHIH TYIHYCKAJBIFBIH aHBIKTAyABIH HEri3ri Tocuni Oonaapl. by
KYpaJiZIblH KOMETIMEH JKalfaH CypeTTi aHBIKTall KaHa KoWMail, OHBI
Oacrarkbl KepiHiciHe Kaiitapyra 0onansr [3].

Adobe xoMmaHusIChl jkaHa (QYHKIUSHBIH QJICi3 jKaKTapblia 0ap eKeHiH
MoubIHAaMael. Atan aiitkanma, CAl -me xpunrorpadusHbl KOJIAaHY
TerTepre apanacyabl KHbIHAATAIbI, Oipak omapapl Oy3y »Koigapbia Oap.
XKobanbiy pecmu kyxateiiaa CAl terrepin daiuigan anbll TacTayra >KoHe
KaJlFaH KOCyFa OONaThIHIBIFB! aliThiIFaH. COHBIMEH KaTap, aJlFaH TerTep
KOCKaH aJamJibl HeMece YHBIM/IbI aHbIKTayFa 00ajibl, Oipak Oy KenTipreH
3USIHJIBI JKOKOFa KeMekTecreli. Tectiney HoTmxkenepine coiikec Content
Authenticity Initiative TexHosiorusicel ¢erk-ti 99% xarmaiiga TaHHIBL
Kamepa enpmipymrinepi, OaFmapnamanblk —JKacakrama Kacayiibliap,
QJIEYyMETTIK MeAHMa MOAEpaTopiaphbl oHe Oacka "mennmangap" Typajibl He
aiityra Oonazpl, oJap/AblH KOMETiIMEH TYCIpUIreH KaJp FajJaMTopaa eMipiH
xanracteipansl.  OnapablH — Oapibirbl  Oenriii Oip  cTaHAapTTapiabl
KaObuIIayFa MoxOyp Oomnansl. XKoHe Oy cranmapTTapabl 6api KaObUIIAYBI
exitanaii [2].

WuTepHeTTi opTYpii maigananymbuIapbiH KaldFaH (OoToCypeTTepiMeH
TONTHIPYbIHA OalmaHbICTBI, Oyl Oarmapiama Oonamnakra [IbIHAWEL
aKnapaTThl &XbIpaTyFa MYMKiH/AIK Oepeli 1en caHaiMBbIH.
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Frumeivu sxerexmici: AxaeBa XK. b., ara OKbITYIIBL.

1. DAeKTpOHIBIK  pecypc: [ https://news.adobe.com/news/news-
details/2019/Adobe-The -New-York-Times-Company-and-Twitter-
Announce-Content-Authenticity-Initiative-to-Develop-Industry-
Standard-for-Content-Attribution/default.aspx] (xyrinren KYHI:

16.02.2021 x.)
2. DuektpoHIsIK pecype: [https://itpro.ua/post/adobe_predstavila_content
authenticity initiative

pozvolyayushchuyu_markirovat_izobrazheniya_obrabotannye v_foto
redaktore/ ] (xyriaren kyni: 10.01.2021 x.)
3. Duektpoumsik pecype: [https://xchip.ru/2020/08/26/fotoshop-mozhno-
opredelit-za-3-sekundy] (xyrinren kyHni kysi: 08.02.2021 x.)
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LEGO Mindstorms 6ixim 6epy po6orrapni
Katiparynst A., HHOOPMATHKA b.-41 mobvinviy cmyoenmi
JL.H. T'ymunes ateiaaarel Eypasus ¥ntTeik YHuBepcuteti, Hyp-CynraH K.,
Kazakcran PecrryOmmkacet

Byrinri TaHma poOOTOTEXHWKA FBHUIBIMHU JKOHE OHJIPICTIK caiana Ja,
OiiM Oepy camachlHIA Ja €H CYpaHbICKA HWe JKOHE OoJaliarbl 30p
OarpITTapIaplH  OipiHe aitHamyna.CoHpIMEH  Katap, 3epTTeynep
WHTEJUIEKTYanasl poOOTTapAbl >kacayra OarbITTanFaH. PoOoToTexHHKa
maMamer 50-mi skeAapbl KansinTacTel. 1956 sxeutel Ultimate poOoThiH
Ixopmx upo men J[xozed Durmmbepr xacamsl, oHbl General Motors
Oipmen catemm anngel. Ultimate - agamra ykcac amsim KypbutbiM. Cou
yakpITTa ~ Maccadycerc  TEXHOJOTHSUIBIK —~ MHCTHTYTHIHIA — KacaHIIbl
WHTEIJIEKT 3€pTXaHachl KYPbUIIEL. 3epTxaHa ayHuere Jxon MakkapTi MeH
Mapsur MuHCKH apkackiHaa keimi. 1966 xputel CtoHGMOpPA FHUIBIMHU-
3epTTey 3epTXaHACHIHIAFbl KOM KBUIFBI SKCIIEPUMEHTTEPAIH HOTHXECIHEC
Hleiikn poboTel matiga 6onabl. OHBIH JYHUETe Kelyi poOOTOTEXHHKA YIIiH
MaHBI3/IBl OKWFa OOJNABI - FaphlliTa €3 OeTiHINe XY3im, Kemepriiepii
OosmpIipMayFa KaOUIETTI ajFalliKbl aBTOHOMIBI pPOOOT HAarbl3 KepeMeT
0o b

PoGot - Oy Tipi opraHu3m mpuHIUMI OOMBIHIIA KacalFaH, ap TYpii
opekeTke OarjapiamMallaHFaH aBTOMATThI KypbUTFbl. COHBIMEH KaTap, poOoT
ajlaMHaH OYHpBIK aJlyMEeH Katap, SpeKeTTi e, aJjaMHaH OYHpPBIK aiMaii Ja
OpBIHJIAH anabl.

PobGor - Oyn maiimanel MamiwHa, OHBIH apKachlHAA ajJaM ©3 eMipiH
xKeHUaeTeni. Maicansl, ecentey podoroTexHukacel. Kynine 10-12 caraTTsl
KYMBICTa OTKi3yre, Oip MoceneHi ecemnreyre, Oenrimi Oip monenmep
KeNTipyre, KYXKaTTapMeH JKYMBIC ICTE€yre IKYMCAyJIblH KaKETi IKOK,
HOTHXKECIHJIC YaKBIT OOCKa OTTI JKoHE HOTIKe OonMajbl. OJ YIIiH ecenTi
nienryre, OapIiblK aHBIMAIBUIAP/IBI OPHATYFA apHAIIFaH OarjapiiaMaiaHybl
KaxxeT poOoTTap Oap *oHE oylap ecenteyyepi Kbicka Mep3imae Kyprizeai,
COHBIKTaH HICHITYAiH AYPbIC E€KEeHiH TYCiHY Kol yaKbITThI anaabl. Poborrap
KeOiHece agamjap YINIH KHBIH HeMece MYyJJIeM MYMKiH —eMmec
TarncelpMasiapabl opbiHaaiapl. OcbUlaiina, aJgaMHBIH OMIPIH KEHUIACTII
KaHa KolMaii, KeNTereH ajaMIapablH eMipiH caKkTan Karyra 6omajsr. [1]

PobGotoTrexHuka - Oy KOFapbhl OKY OPBIHJIAPHIHIA OKBITBUIATHIH TMOH
JKOHE OHBI OKBIIT, IAMBITY YIIIH OKY OpHBIHA TYCY Kepek. bipak 0y OypbiH
Oonran, eHai oHel Lego Mindstorms Oipereii KypbUIbIC KHUBIHTBIFBIH
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mbFapral Lego KOMITaHMACBIHBIH apKachlHAA MEKTENTe OKyra OoJajbl.
YNKeH OMBIHIIBIK POOOTTHI KYPAacTBIPY Ke3-KeNreH OKYILIbIFa KHBIH
oonvaiinel. LlembiHga na, Lego Mindstorms KOHCTPYKTOPBIHBIH
KOMETIMEH Ke3-KeNTeH KHsJI MEH OCHOITIIUTKTI CyHeTiH poOoT emipre
Kenemi. ApceHalblHIa MIeKCi3 MYMKIHIIKTepi MeH (yHKIusuiapsl Oap
Mindstorms anfamksl yprarbl OalaHbl FaHa €Mec, epeceKk aaamibl na
uemzeHe anateiH. JKaHa TexHonorusap Oip OpbIHAA TYpMaraHIIBIKTaH,
Lego Mindstorms >xaHapTynapiaH ©TTi, €HAI ON YIKEH, MKeMIi >XoHE
KyaTThl.

By 3aMaHayn OWBIHIIBIK epeceKTep i MAceNeIepiH Ielle aJaTblHbIHA
KOHE Kelepriiepii »XeHe ajaTblHbIHA KapamacTaH, Ol ©T€ MaHBI3IbI
CBIHAKTap/aH OTTi. AKbUI JaybULAAaphl ayblp >Karfaiiaapra Tam Oonasl Aer
aiiTyra ToyblK Heriz ©Oap. Lego Mindstorms NXT koMmbroTepiik
KOHTPOJIIEpiHIH  Heri3iHme JKymbIc ictemi, Oym exi 48 MIn
mukporpoueccop, 256 Kb ¢mm xamer, USB wuntepdeiici, Bluetooth
Monyni, LCD skpaHnsl, naybsic 30palTKbII, Oartapes OyMachl, AaTUAKTED
MEH CepBOIPOBOAKaIap yiriH moprrap. An Lego Mindstorms EV3 yurinmmi
nyckaceiaaa: 300 MI'm nmpoueccop, FLASH xansr - 16 merabaiit, sxemen
Kajpl - 64 MerabanT, amaybIK kyke - Linux, SD keneiity yscer, USB 2.0
(USB xocteiH konpaiapl, ssfHU WiFi BICKBIpBIFBIH eHTi3yre Oomnansl) ),
Bluetooth 2.1, xipyre apHanrad 4 mopT »*oHe MIBIFBICKA apHAIFaH 4 IOpT,
muHamuk (Cyper 1).

1-cyper — bargapnamananarein EV3 Mukpokomisrotepi

EV3 OarmapnaManaHaThlH MHUKPOKOMIBIOTEPJCH 0acKa IKUBIHTHIKKA
MBIHAJIAp Kipeni: Yl cepBOMOTOpP (€Ki YJKEH jkoHe Oipeyi Killli), KbICHIM

JATYUT1, TYC CEHCOPBI )KOHE KAIIBIKTHIK TATYUT1 (2-cypeT).
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2 cyper — EV3 MUKPOKOMITBIOTEPiHE KOCBUIFaH JATYUKTEP

Kommbrorepaen  xykteyre — OonaTteiH  Oarmapmamanap — Oap.
Kommnerorepnen ansinran Matepuan Tek USB kaOeni apKplibl FaHa eMec,
Bluetooth apkeisl ma Oepineni. ConbiMeH KaTap, poOoTThl Bluetooth
KeMeTiMeH ysuibl TefeoHHaH OacKapyFa MyMKIHIIK TYIbI

3 cyper — MukpokoMIbIOTep/Ie Oarapiamaay

MHUKPOKOMITBIOTEP KOPITyCTa OpPHATACKAH OaThIpMaNIap bl MaiJaJaHbII
KOMaH1ajiap/isl opHaTyFa MYMKIHIIK Oepeni. Kepcerinren
Oarmapiamanapisl cakray MyMKiHZiri Oap. On  yIIiH KOMIBIOTEP
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KoJaHa OlLTy KakeT eMecC, JIOTHKACHl MEH KbI3BIFYIIBUIBIFBI JKETKLTIKTI.
BanansiH Kusiiel poOOTTApABIH KaHa MOACTBIACPIH Kacayra okeneni. Lego
Mindstorms-nen xymbic jkacay TpoleciHae Oana TeK KypbUIbICTa FaHa
eMec, COHBIMEH Karap OaFjapiamanay/ia IaMHAbl, JIOTHKAIBIK Oiiay
namunabl. Jlorukanelk oinay oraH 0Oacka MOHAEpAl OKylda KOMEKTecen.
BananapapiH poOOTOTEeXHHKara JereH KbI3BIFYIIBUIBIFEI  OOJalaKkTa
MPaKTUKANBIK JaFaplIapbl O0ap >koHe OuTiMAepiH JaMbITyFa YMTBIIATHIH
JMaiiblH KaApiapAbl amyra MYMKIHIOIK Oepeni. Bomamiak eHepramkpITap
MEH amymsiap. [2]

Lego Mindstorms poGoTTapAbIH *kaHa MOJICNbJCPiH oinan Tabyra FaHa
emec, OJIapIbl Oarmapramarnayra na MYMKIiHIIK Oepemi.
MuxkpokoMmmsioTepitik Oarnapnamanaynan 6acka LabVIEW xommbrotepik
Oarnapiamacskl 0ap.

Lego Mindstorms-Ti ke3-keJreH CTy[ICHT OHall Oarmapiamaiai anasibl,
JeTeHMeH, ToXipuOen OaraapiaManibiFa a3aan KUbH Oonaapl. barmapnama
a3y YIIIH Ci3re OChl HeMece 0acKka OpPEeKeTTi aHbIK KOPCETETiH MKOHKAJIAp
Ti30€TiH KYpy KaxeT (4-cyper).

20l 0 Loulie

) — ) —— |
D@7 L H AL L@edO b = 5 o

33
s
.

4 cyper — LabVIEW 6arnapnamanay

Kapamnaiieim mapametpiepi rpadukanblk Typle JKacajaFraH JKOHE
WHTYUTUBTI. ByZaH MIbIFaThIHbI, NapaMeTpIiepAiH apKachblHIa KO3FaITKBIII
KaKeT OOJIFaHINa KOl aliHaJbIM jKacail ajajibl, MalgajaHyisl Oenrim Oip
CEHCOpFa Hazap ayjapa ajajipl, KOKeTTi MUKPO(QOH Ce3IMTaNIbIFBIH HEMece
KALIBIKTBIK OJILETIIITIH jKayarn ayKbIMbIH KOSl alajbl.
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KoncTpykTOopaplH ~ TaHFa)xaibn amnmaparTelK ~ MYMKIHIIKTEPiH
OakplIaFaHHAH KEHiH MHTEIUICKTYaJIbl TOYEINICi3 po0OT kKacayFa YMTBUIBIC
naitna 6onanasr. [3]

PoGoToTrexankanbl OKy TpOIECIHIAE CTYACHTTEp MpoOiieManapabl
KEeHIpEK KapacTBIPBII, OJApAbl Imemryre yipeHeni. Poborrap - 0i3miH

OoamareIMBbI3, all Oananap - 6i3/1iH OoJamaFEIMBI3/IBIH KaCAyIIBLIAPHI.

1. http://nnd.name/2013/12/samohodnoe-lego-kreslo-elektrokolyaska/
kipy kyHi: 11.02.21r.

2. http://www.mindstorms.ru/ xipy kyni:11.02.21r.

3. OBcsHUIIKASA, JLIO. Kypce MIPOrpaMMUPOBAHMS
po6ota Lego Mindstorms EV3 B cpene EV3: OCHOBHbBIE TOIXOIBI,
MpaKTHYECKHe TPUMeEpHI, cekpeTsl mactepctBa / JL.IO. OBcsHuikas,
J.H. Opcauuuxumii, A.JI. Ocaunnkuii. — Yenabuuck: U1 Mskortun
N.B., 2018.-204 c.

JKerexkmiici: ara okpITylibl Axaea JKanap bepukOaceHa
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Bacraysll ChIHBIN OKYIIBLLIAPBIHBIH HH(pOpMaTHKaFa IereH
KbI3BIFYHIBLUIBIFBIH JAMBITY KYPAJbl peTiH/Ae TOJbIKTBIPbLIFaH
IIBIHANBLIBIK JIEMEHTTEPIH KOJIaHy
Kewnicos b.C., UHPDOPMATHUKA b.-41 mobwinsiy cmyoenmi
JL.H.I'ymunes ateinnarsl Eypasus ¥ntTeik Yausepeureti, Hyp-CyiraH K.,
Kazakcran PecrryOmmkacet

Kazipri ke3eH — MIBFapMamIbUIbIKKa OCHiM, Ke3 — KEIreH Moceleie
OHTAMJIBI IIETTIM KaObU1Iall OTHIPBII, KOFAaM MEH MEMJICKET MY/IIICCIH KbIPaFbI
KOpPFalThIH, OHBI KOJIAWTBIH YPIIAKTapFa MYKTaX, KHJIbl ©3repicTepre TOJIbI
3amaH. Typ:mi TeXHOIOTHSHBIH KapKbIHABI JaMyBl 3aMaHayd SJIEMHIH /1€ CaH —
cajajbl MPOIPECCUBTI epleyiHe acepiH THri30eil KoWMmachkl aHbIK, Kasipri
TaHJa aJJaMHBIH TYJIFa PETiHIe TaOBICTHUIBIFEI OHBIH 63 OMIpiH/Ae alFa KOWFaH
MAaKCaTTapbIHA,0Hbl KPEaTHBTI TYp/Ae JKOCMapliayblHa , aJlbIC YKOHE >KAKbIH
Mep3iMIie  Ke3[eNreH MyAAeiepre KaXeTTi pecypcTapibl JKWHAKTaIl,
KaO/bIKTaybIHa OaiimaHbICTRL. byFaH Tarpl opOip Ke3JENreH >KOCHApIIbIH
HOTWKECIH Oaranay ypaici ne kipemi. Ockl apazia, Ke3eH Ke3eHIMEH BUPTYaJIIbI
IIBIHARBUTBIKTHIH HET131HAe OpTaMbI3Fa "TOoNBIKTRIPEUTFaH IIBHAWBUIBIK' aTThI
TepMuH eHemi. TyciHikTeMeciHae "BupTyamapl OIBIHAWBUIBIK'- agaM MeH
KOMITBIOTEP/IIH OaiyIaHbICHI, al "TONMBIKTRIPBUTFAH IILIHAHBUIBIK" - KOpIIaFraH
OpTa KOMITOHEHTI PEeTiH/Ie SHTi31Ie/i.

"TONBIKTHIPBUIFAH IIBIHAMBUIBIK" — TEXHOJOTHS OJIEMIHJICr KeHiHTi
IIBIFBITT J)KATKaH JKaHa jk00a. ANFalIbIHIA OJ1 TEK KOMMEPIUSIIBIK OaFbpITTa
FaHa KOJJaHBICKAa wWe OoJFaH, VyakplT ©Te Kele CMapTQoH MeH
IUTAHIISTTePAl MaljallaHy ayKbIMJBUIBIFBI OapbIHINA KEHEUTLITeHIIriHe
OaitmaHpICThl, "TONBIKTHIPBUIFAH INBIHAWBUILIK' K00achl OlmiM ypaiciHe
apHaibl TIpKeMe PeTiHJIe eHT131Ty dKOoCHaphl YCHIHBUIBI OTHIP.

KpI3BIFYIIBUIBIK, — HETi31i, JaThlH  TUlIHEH  aynapranpa(interes)
«MaHBI3IBUIBIK, MOH, MaFblHa» jereHmi Oiunmipeni. Ilemarormkaibik
SHIMKJIONEANAA "KbI3BIFYIIBUIBIK" Cco3iHe Oenruni Oip KyObUIBICTBI, S
OOBEKTiHI TaHyFa, OHBI MEHrepyre >XoHE KOJJaHyFa TAalbIHY" el
TyciHikTeMe Oepiniren. TaHyra TalliblHy, OUIyre YMTBUIBIC - Oy
KBI3BIFYIIBUTBIK KaOUleTiHiH epekme Oip ¢eHoMeHi. 3epTTeyliiepai
KelOipi KbI3BIFYIIBUIBIKTBIH ICUXOJIOTHSUIBIK CUNIAThIH Oakpuiaca, Keroipi
OHBIH 13/ICHYIIUIIK YpJICIHIEeTi MaHBI3bUIBIFIHA Oaca Hazap ayaapalbl.
YwiiHm Ton FanmbIMAApbl OHBI OUliM alxy OapbICBIHAAFBl €H MAaHBI3IBI
"kypan" nen Kapacteipaabl. COHFBI TONTHIH CHIIATTaMachl OUIiM Oepy
YPIICIH KapKbIHABI JAMBITY MACEJCCIHACTT TaKbIPBINTA JIHIAKTHKAIIBIK
YKYMBICTap/1a 63 JKaJIFachkiH Tadya.
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AKMapaTThIK KbI3BIFYIIBUIBIK €PEeKIIe MOTHBAIMACHIMEH, Oenrimi Oip
KYHWeIe  CYphINTaIfaH OKYy KYpPaJIbIMEH  CHIATTAIATHIH  TaHBIM
OenceHAUTITiHIH OacThl ce0eOi. AKMapaTThIK KbhI3BIFYIIBIIBIK aJaMHBIH
KOpIIIaFaH OpTaMeH MOH[II, MaFbIHAIBI TTalJallbl ©3apa OalJaHbIC JKacayrFa,
TaHBIMJIBUTBIK 3aHJBLUIBIKTAPbIHA OANBIOBIH JKETE MEHIepyre KOMEKTECEI.
byi1 ke3eH — TaHBIMABUIBIK OJIEMIHIH aJIFAITKbl Oacraiaarsl, ©3iHe KaKeTTi
MONIMETTI i3aey, Taly, TaHy CTaauschl. OpOip i3AeHIMIa3 OKYIIbl ©3iHiH
00C yakbITBIH O1NTiCi KeNeTiH, KBI3BIKTHIPBIN TYpFaH OObEKTiHI MeHrepyre
apHaigpl. TeopusiFa IereH KeI3BIFYIIBUIBIK OHBI TEK Oilly, TaHy, TYCIHyMEH
FaHa MICKTEIMEH, OHBI J)KY3€ere achlpy, MakianaHy >KyMbICBIMEH OEKiTile .
Byn amamHBIH omemMre JereH  Ke3KapachlH, OHBIH  FBUIBIMHBIH
MaHBI3/IBUIBIFBIH MOUMBIHIAYBIH €CKEPE OTBIPHIIN, KOpIIaFaH OpTara, OHBIH
KYpBUIBIMBIHA 9Cep C€TYyiHIH ajFallKel Kajgambl. bimiM  canackiHfa,
OacTaypIlll CHIHBINITAPJAa WHHOBAIMIBIK TEXHOJNOTHSIIAPABI TaiiTamaHysl
OKYy OapbICBIHBIH 13[CHYIIUIIK CUIAT adyblHa, OajaHBIH IIBIFAPMAIIBLIBIK
KaOlJeTiH OATHIN, i3ACHYNIITIK KACHETIH aMBITyNa, OJIAPABIH TOIIEH
JKYMBIC ~ KE€3iHJIe ©3apa  CBIMJIACTHIK, IIBIAAMIBUIBIK  Ce3iMaepiH
KaJIBINITACTRIPYZa ©T¢ MaHBI3bI POJb aTKapaibl. AJl MyFaliMjaepre Oy
TanThIpMac KOMEK, OMTKeHI OKy OaphICHIHIA TailaTaHBUIATBIH OBEPXE]l-
)obanap, WHTEPAKTHBTI TakTajap, HUQPJIBI 3epTXaHaiap, Kamepa -
KY)KaTTap OKBITYIIBIHBIH JKYMBIC JKYHENJICHIIpIn ,ONTHMAIABl TYpae
OeNCeHITIK TaHBITYbIHA 30p ceOiH Turizeni. MoOWIBAI KOHIBIPFRUIAPMEH
JKYMBIC JKacay KEHIHEH eTeK aiyibi OThIp. Kasipri keseHzeri OuriM amy
YPIICiHIH KOJDKETIMAIIIT, BIHFAWIBUIBIFBI, TYCIHIKTUIIT], OKYIIBIHBIH
JICHreHiHE CalJIBIBIFBI OCHI JKaHA TEXHOJIOTHSIIApAbl TaiaiaHyablH
xemici. "TONBIKTRIPBUIFaH MIBIHAWBUIBIK' KO0ACBIH 3€pPTTEY KYMBICHI
e3iHiH OacTtaysiH 1990 xbutgapian amaasl. bysr MoceneHiH MaHbI3ABUIBIFEI
JKaMIIbI JKa3bUIFaH KONTEreH JKYMbBICTap OachUIbIMIApP/Ia JKapbiK Kepai. 1994
*buibl [I.Munrpam sxone @.KucunonsiH "Kontunuym: HbIHANBUIBIK KoHE
BupTyanabuibiK", oJlapJblH apachlHIAFbl KEHICTIK, apajiac IIbIHAWBUIBIK,
apanac BUPTYaIIBUTBIK" KYMBICHI IITBIKTHI.

Oky OapbicbiHa OanaHblH 3€HiHIH Kanail e3iHe aymapyra Oomagpl? Tek
KaHa "TOJBIKTBIPBUTFAH IIBIHAMBUILIK" K00AChIH ICKE KOCa OTHIPBIN. bBimim
cajachiHa OYJI TEXHOJIOTHSIHBI €HIIpY cabaKThl MaTepUAJIBbIK KypaliapMeH
JKETKI3e aJMaMThIH TYCTapblH, YPMICIH BH3yalabl TYPAE KbI3BIKTHI ETill
TYCIHIIpII, YKYy3ere achipabl. ATajiFaH K00aHbI Mak1aaHy bl ayKbIMbl KE€H-
MIpe3eHTAIMAFa AaHUMAIMSUIBIK, KaJ(piaapasl KOCY, Ka3bUTBIMIbI BH3yallUsIIay
"TONBIKTBIPbUFaH IIBIHAWBLIBUIBIK' KE3IHJAEr OKYIIBIMEH OaiIaHbICTHIH
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HOTIDKEC] OHBIH TaKBIPBIIThHI KAHIIAIBIKTHI KaHA TEXHOJIOTHSIBIK, 9IICTEPMEH

"oKemyiHze", KaHOal opeKeTTepMEH XKy3ere achIpbLTybIHA.

Byn TexHonmorus caGakThIH >KOCIAapbl MEH OHBIH Ma3MYHBIH TaHJAAy
OapeicbiHIa nepOecTikTi Tajam eteni. [lalinamanynisl Ke3 KelareH KopiHicTi
03 TaJFaMblHa Kapail TaHJal, e3 KajayblHa Kapai acipesert, >kKaHAaHAbIPHIIT
KepceTe anaapl. Melcanbl, OKYIIbl 3€pPTXaHaja HaTpUH MeEH Cy.Ibl
OPEKETTECTIpY MPOIICCIH KOJBIMEH acaibl, »oHEe OYHBIH €Il COKETTIri
KOK, 3aH OypManaylIbUIBIKTHIH HBIIIaHBI Aa KoK. Kaxerti Kypanapap,
CTaHIIMOHAPJB KOMITBIOTEpIIEp, KaMepa, HOYyTOyK- Ke3 - KenreH Oimim
omarplHAa Oyl Owyiap KemnTenm caHalabl. " TONBIKTBIPBUIFaH
MIBIHAUBUIBIK  ofmicTepi, Kypanmapbl alblHFAaH TEOPISUIBIK — OlmiMIl
KOMIIBIOTEP/IE MPOEKUUS apKbUIbl TYCIHIIpYiHE, ©3 OHBIH JKETKi3yre Kol
ceOiH Turizeni. OKyIIbI KaHa TaKBIPHINT TEPEHIPEK TYCIiHIM, OHBIH KOJJaHY
omiciH  KeTik  MeHrepemi. MyHmail  cabakTapaplH ~ OapbhICBIHIA
KYOBUTBICTAPABIH ~ apachlHAaFbl e3apa OalIaHBICTBI, epeKIIeNiKTep/i,
TOYENIUTIK CUNIAThIH aHBIKTAy OKYILIBbIJIApFa €Il KUBIHABIK TYbIHAATIAWIbI.
Onap 3epTxaHa JXKYMBICHIH €3 OCTTepiHIle OpbIHAam, Oip KypajIbiH
CKIHIIICIHE TOYEeNIIIriH aWKBIHAAIl KOpCETi, KOMIBIOTEPAC KOpPIeH
KYOBUIBICTHI ~ BH3yanabl  TypAde  kacaih  Oepemi.  CoHBIMEHeEH,
"TONBIKTHIPBUIFaH MIBIHARBLIBLIBIK' )K00ACHI.

- UKT xoMmeTeHTTiNIr MeH MeTanoHIep IiH OalIaHbICHIH T1aMbITa b,

- OKYIIBUIAP/IBI )KOOANIBIK TAalICBIPMaNap bl OpbIHAAYFa Oaynupl;

- IIBIFAPMAIIBUIBIK KaOUIETTEPiH JaMbITaIbI.

1. Amumesa, JI. B Jlerckoe oOmecTBeHHOE OOBEAMHEHUE - CYOBEKT
BHEYPOUHOW  JEATEIBHOCTH  IIKOJIBI WM 0a3a  JTUYHOCTHO-
npoecCHOoHaIbHOTO pocTa memarora-socnurarens / JI. B. Ammesa //
Hayuno-metognyeckuid cOopuuk no wuroram OODP Bem. 3. -M.:
Henaprament oOpazoBanus MockBel, ®IT'HY «UHCTHTYT Teopuu u
ucropuu negaroruku» PAO, 2013.

2. Amumera, JI. B. Jlerckoe oOIiiecTBeHHOe OOBEIMHEHHEB CHCTEME
COLMAJILHOTO BOCITUTAHUS I€TeH U IOHOLIECTBA : y4eOHO-METOIUYECKOe
nocobue / JI. B. Anuesa. - M.: UTHUII PAO. - 2007.

3. ApsymanoBa, H. B. Mcnonb30Banne COBpEMEHHBIX MH(POPMAIIMOHHBIX
TEXHOJOTHI B 00pa3oBaTeNbHOM Ipoliecce [DIEKTPOHHEIN pecypc|
/H.B. Ap3ymaHOBa. - Pexum JIOCTyTIA!
http://cyberleninka.ru/article/n/ispolzovanie- sovremennyh-
informatsionnyh-tehnologiy-v-obrazovatelnom-protsesse

JKerexmici: ara okbITyInbl AxaeBa JKanap bepukbaesHa
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AKBLIABI KajaHbl 1aMbITy YiIiH [oT kKoaxany

AnambaeB C.K., UHOOPMATUKA b.-41 mobvinviy cmydenmi.
JLH.I'ymunes ateianarsl Eypasns ¥nrTeik YHuBepcureti, Hyp-CynraH K.,
Kazakcran PecrryOnmkacet

«3aTTap HMHTEPHETI» TYXKBIPHIMIAMACHI-TEICKOMMYHHUKAIVSUIBIK KOHE
aKMmapaTTeIK JKyHenepaiH OelHeciH TyOereisi e3repTim KaHa KOWMai,
COHBIMEH KaTap aJaMIap[blH eMip CalThlHA aWTapIBIKTall ocep eTeTiH
JKaHa uaesutapasH Oipi [1].

Byn makamama akmaparThIK TEXHOJIOTHSUIAPAB JAMBITYIBIH €H ©3€KTi
TeHAeHIMsIapbIHbIH 0ipi — Internet of Things (IoT) kapacTeipbLiaabl.

Ko caifblH JKemire KOCBUTFAH KYPBUIFBIIAD CaHBI apThIN Kelei.
«3aTTap WHTEPHETIH» €HTi3y PKOHOMHUKAHBIH JaMyblHa XOHE eNJiH €H a3
WHBECTUIMSJIAPMEH OMip CYpy ACHIeHiHiH KOTepilyiHe BIKMAI eTeIi.

«3aTTap MHTEPHET» TEXHOJIOTHSIAPhI OpacaH 30p JJIeyeTKe Hue, O,
OKIHIIIKEe Opail, TONBIK MaiaaTaHbUIMANIBl. AKBUIIB KalaJapAblH JaMybl
OCBl TEXHOJIOTHSUIAPIbl KOJJIaHyFa Heri3ienreH. by jkymbicTa MeH
KYHICHIKTI ~ eMiplle, COHJai-aKk MEMJICKET ayKbIMbIHIAa  «3arTap
WHTEPHETIH» KOJaHy KaHIIAJNBIKTH THIMII JKOHE TaiIanpl eKeHiH, OHBIH
OapIipIK TpolecTep/li OHTAWIAHIBIPYFa, YHIE e, OHEepKacinTe Jae maiaa
Ta0yFa KaHIIANBIKTHl KOMEKTECETiH/AIrH KepceTkiM kenmi. Erep «3arrap
WHTEpPHETI» KopiHOeHTiH, OipaK KoFaM eMipiHiH axblpaMac Oeiri 0ok,
OMIpJIK TpoIecTep/li KUBIHAATIIACA, OH/IA OHBI TOJBIK JKOHE COTTI EHTi3y
Typalibl aliTyFa 60 bl.

«3aTTap WMHTEPHETI» aKbULIbI KajalapiblH JaMyblH Te3naeTeni. Kasip
Kei0ip Kamamapaa 0i3 OCHl mporecTep/iH OacTalryblH FaHa OalKaiMBEI3,
Oipak KeJlik, KOMMYHHUKAIMs, MEAMIMHA JKOHE OMIpAiH Oacka
caylajlapbIHJaFbl KAHAJBIKTAPAbl OH OaranaiiMbI3, JETCHMEH OacTaIKbl
Ke3eHIep/ie KONTETeH CKEeNTUIIN3M MEH CEHIMCI3/IiK OOJIIBI.

«3aTTap UWHTEpHET» YIKeH Ou3Hec-alaHFa aifHamanbl. Keizmer
KOpCeTYIIJIep KIlIripiM TeseMre o3 KbI3METTepiH caTta alajibl JKoHe naiiia
Taba anaael. byn memieker OrojpkeTi KipiciHiH 6a0bl 60Ty MYMKIHAITIHE
ve. byl ®YMBICTa TEXHOJIOTHUSHBI HEFYPIJIBIM TOJBIK TYCiHY YIIiH «3artap
WHTEPHETIH» JaMbITy CaJlaChIHAAFbl aJJBIHFBI KaTapyibl 3epTTeyliep
3eprreni [2, 3].

Conpaii-ak, Oyn xymbicta Kazakcranza eHTI3UIETIH TEXHOJOTHLIIAP,
LIETENIIK cepikTecTepMeH OipiieckeH xolanap, AKbULABI Kajana «3arrap
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WHTEPHETIH» €HTi3y CcaJachIHAaFbl eNJiH JKETICTIKTEepl JKSHE OCHI
Xo0anapabpl JaMBITY MEPCIEKTUBAIAPhl YCHIHBUIBI, TATAaHIbL.

biznin enmimizge «3aTTap HMHTEPHETTI» Typaylbl OasFblIaH aWThUIBII
kenreH. Ochbl canaHbl JaMBITYABIH MAaHBI3ABUIBIFBIH TYCIHE OTBIPBIIL,
Mewmneker loT mambITy KaMKOPIBIFBIMEH OipHemie >K00aHBI €3
OakpulaybiHa anapl. Kazipri yakplTTa KOFaMIIBIK KOIIKTE KoHE TYPFBIH Yii-
KOMMYHaJZIBIK MapyambuibK xyhecinge loT xyiieci eHrizinai..

KazakcTanHplH TOpPT KaiacklHma — AcTtaHa, AJMathl, AKTeOc >KoHE
emvrenTTe Smart City aTThl HHIOTTHIK K002 iCKe KOCBUIBI.

HopmaTuBTiK TeXHUKAIBIK KYKaTTapAblH OipbIHFall MEMIIEKETTIK KOPBI
KP WHBecTummsinap »xoHe naMy MHUHHCTPIITiHIH OacCIIBUIBIFEIMEH OCHI
)oOamapapl eHrizy pernameHTiH o3ipnemi. 2015-2016 >xpurmapbl Herisri
casicaT meH TYKbIpBIMIAMaHBIH ipretachl OOJNBIN TaOBUIATBIH 9 YITTHIK
CTaHmapt o3ipieHnai. byn craHmapTTap KamanblK OpTaHBIH  HETi3Ti
caJjaJapblH KaMTHIIBI: aKbUIIBl Kajajdap MEH KOFaMIIAaCTBIKTap/bl TaMbITy
CTpaTerwsuiapplH  Kypy  JkeHiHgeri  Hyckaymblk,  KOMMYyHaJJbIK
[IAPYaIIBUTBIKTBIH 3UATKEPIiK HHOPAKYPBUIBIMBI, EPEKTEPAiH e3apa ic-
KHMBLT MOJIENBJIEPiH Kypy *keHiHaeri Hyckaynpik xoHe T.0. Kasakcranna,
COHJaii-ak OYyKil ojemie Meaunmua, OutiM Oepy, Kypbuibic xoHe T.0.
camanapza loT-nien GaitnaHbICTHI XKo0Oamap kacaynaa. [4].

TeopusibIK  IepeKKe3Aepli 3epTTed KoHE Taljald OTBIPHIN, Oy
TEXHOJIOTHSIIApABl  KOJIaHy ajamIapiblH 6eMip Cypy KaraalinapbiH
KaKcapTyFa, Kalla eMipiHiH OapIblK JKyHeJepiH OHTAaiaHABIpyFa YIKEH
MYMKIHJIKTep Oepelmi JereH KOPBITBIHABI acaiabl. JIUIIOMIIBIK
KYMBICTBIH MaKcaThblHa CyWeHE OTBHIPBIN: AKBULIBI Kanaja KOJIaHy VIIiH
«3aTTap HMHTEPHETI» TEXHOJOTMACHIH 3epTTeyre KOWBUIFaH MiHIETTepre
KOJI KE€TKI3LII1.

KopbITBIHIBI Kacan/pl: ®KaHa TEXHOJOTHSIAPAbI JKbIIIaM €HTi3y YIIiH
WHBECTUIHSJIAP KOJIEMiH YIFaWTy Ka)KeT. DKOHOMHKAIBIK THIMJIUTIK iCKe
aCBIPYJIBIH THIMJILTITT MEH XBUIAM/IBIFBIMEH HETIi3/IENyl KEpeK.

Conpnaii-ak IoT TEXHOJIOTHSIIAP cajacblHIa JKOFaphbl
MaMaHJIaH B PBUTFaH KaJIpiap/pl 1aspiay KaxKer.

Enimi3aig TaOBICTHI 1aMybl MEH OoceKere KaOuIeTTUTIT! YIIiH yaKbITIICH
Oipre kamam Oacy kepek. loT »xobamapblH eHri3yHmiH apKachlHAa eIl
HKOHOMHKACHI TAOBICTHI IAMHUTHIH OOJIAIbI.

1. PocnsixoB A. B., Bansimmn C. B., I'pebemkoB A. 1O., CamconoB M. 1O.
«HuTtepuer Bemei».- Camapa: [II'YTU, ACTAPJ] 2014 x.
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2. Poyz JI. «bymymee Bemeii: Kak cka3ka u (aHTacTHKa CTaHOBSITCS
peanbHOCThI0.» AnbriuHa HOH-(pukmH 2015 x

3. «VuHoBaumonHas Hayka» XanblKapajdblK FBUIBIMH >KypHanbl Nel2-
2/2016 «aTepHET Bemein» MaKaaachl.

4. Maueii Kpaam «UHTepHeT Bemeidl. HoBas TexHoormueckas
peBomtonusy. DKCMO 2018 x.

Frimeivu sxerekmrici: AxaeBa XK. b., aFa OKbITYIIIBI
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AKBLIABI JKeJTijiepaeri akbLIIBI JHEPTHUsI ecenTerim MeH
0all1aHbICHIHBIH KBICKAIIA MA3MYHbI
Tonerenosa I'.B., Kanumonnaes M.H.,d.-Mm.F.1., npogeccop
AIlU, Hyp-Cyran, Kazakcran

Ocpl yakpITKa J€HiH MaiJaJaHbuIbI KeJITeH ASCTYPIIl AJIEKTp Keminepi
T03a OacTajpl )KOHE aKMapaTThIK ASYIpAiH HAKTHI TajanTapblHa jKkayarl oepe
anMmanpl. JlereHIMeH, KapamabIM JKeJITepre HETi3AeNTeH aKbUIABI Kei
(appr kapait Smart grid) esiHiH MyMKIiHIIKTEpiHe OailTaHBICTBI KOCBHIMINA
Oalinanbic opTachlH Kojaaiiabl. OCkl TAHBIMAJ TEXHOJOTHSHBIH apKachlHIA
613 cmaptdonmap HeMece O0acka MOOWIIBII KYPHUIFBUIAD apKBUIBI SHEPTHS
TYTBIHY/IBI KOHE YHIEepIMI3iH HaKThl HHTEphepiH OacKapa anaMbl3. ExinmIi
KarplHaH, OJ DHEPTUSHbl TYTHIHYBIH 0OacKapyabl, KEH >KOJIAKTHI
WHTEPHETTIH OONYBIH XoHE YWJIep/i 3WUATKEpIiK OpTara ailHaIABIPYAbI
KamTamacei3 etemi. Smart grid-6yn XXI racelpaa KapamaidbiM 3JIEKTp
xeninepine Oipiktipinren OaiinaHbIc XoHe OacKapy KypalgapblH cHIIATTay
YIIH KOJJIAaHBLJIATBIH €H COHFBI TePMHUH. Smart grid TepMHUHI CHIMJIBI YKeJi
MEH CBIMCBHI3 MH(PAKYPBUIBIMIBI KOCA aJFaH/a, JKeJlire KaThICThl KeHIHEH
KOJIJAHBLIA/IbI.

Smart grid-tig gocTypsi 3IeKTp JKemijiepiHe KOCKaH HeETisri yieci—exi
OarbITTBHl PHEPrusi MeH OaiJIaHBIC CHTHAIIAPBIHBIH aFbIHBIH KaMTaMachl3
eTy Oompin TaOblIanbl. backapy MeH OalaHBICTBIH KEeH TapajFaH iIlKi
KYPBUTBIMBI aKbUIIBI JKEIIiTe 3HEPTHs OHIIpY, TachIMalZiay MEH TapaTyAblH
JKOHE KIMEHTTIK KOCAIKhl CTAaHIMSIIAP/IBIH Ke3-KeJTeH Oeiriniae 0oiaThiH
e3repicrepre jkayam Oepyre MyMKiHIik Oepemi. bynm xabineT ceHCOPIBIK
KeNIepieH KOHE MHTErpalJibl KOHTpoJulepyiep TpaHchopmaropiap,
TYPJCHAIPTIIITEP, HHBEPTOPJIAP JKOHE TEHEpaTOpJiap CUSKTHI 9p KOCAIKBI
CTaHIIUA MEH DJHEPrusHbl  TYpPIEHIIpeTiH  OloKTapMeH  OipaeH
OalinaHpicaThiH OYKiN KeliHi Oakpuiay apKbuibl Mypa Oonaabl. COHBIMEH
Katap, OakpulayAblH OWI Typl IIemiM KaObULIayblH KEHEUTIITeH
JKarJaiapblHaa SHEprus arbIHBIH OacKapyra KOMBUIATBIH TaJarTap.IblH
KallHap Ke31 MEeH JKYKTeMeCiH aHbIKTayFa MYMKiHIiK Oepeni. Ekinmi
JKaFbIHaH, Smart grid TY)KBIPbIMIAMAChI-19CTY P JKOHE
OpTAJIBIKTAHABIPBUIFAH  JKEigeri OipHemnie Macenelepai  Ti3iMaewHl,
eiTKeHi, Smart grid TapaTbUFaH reHepanusFa HEeri3IeireH jKoHe I9CTY il
ANEKTp KelniciH aira Tapraasl. COHBIMEH Kartap, aiaemie, Ka30a OThIHAapHI-
MAPHUKTIK Ta3/ap/blH OCEpIHEH, KIMMATTBIH ©3repyiH KOHE KOpIIaraH
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opTara 9cepiH TyIbIpaThlH OHIIpiieTiH sHeprusHbH 80% - maH acTaMbIH
KYpaumpl.

Smart  grid-ti  keTUImipyre  WMHTEIUICKTYalIbl  JHEPreTUKAIIBIK
MH(PaKypeIIBIM MEH KYIITIK 3JIEKTPOHHKA FaHAa €Mec, COHJAi-aK, KeH
KOMMYHHUKAIMSUTBIK  IIIKI  KYPBUIBIMABI KaMTaMachl3 €TETiH JKOFaphl
JeHreaeri akmaparThlk HHQPAaKYpbUIBIM, MOHUTOPHHT, ©JIIEY >KOHE
eJILey omepaunusuiapbl Aa bIKnan eredi. COHABIKTAaH, aKbUIABI KeJlire
HETI3IeITeH €Ki OarbITThI aFbIH OalJIaHBIC YIIIH I, DHEPrus YIIiH ae
Ka)KeT eKeHiH aramn oTkeH xoH. Ocputaiiima, Smart grid ToIbIFBIMEH JIEKTp
SHEPTUSCHIH OHIIpY, Oepy, TapaTy oHE TYThIHY TYHiHAEpiHE KOChLIa
TapaThUIFaH aKIapaTTHIK XKyHelepMeH CallbIHFaH.

AKBUIIIBI €CeNTeTi Kypabl-OyJI HAKTHI YaKbIT PEKUMIHIEC SHEPTHSIHBI
TYTBIHY[BI, Oara Typajbl aKHaparThl JKOHE €Ki KaKThl OaijlaHbIc TEH
KAIIBIKTaH KOCBUTY/eIIipy MYMKIHIITT ©0ap AMHAMUKAaIbIK TapUPTepai
KOPCETY/i KaMTaMachl3 €TETiH, KETUMIPIIreH dHEPIHus ecenTey Kypalbl.
DOHeprusHbl TYTHIHY Typajibl JEpeKTep, COHBIMEH KaTap, KIHUCHTTEPAiH
yiize Ooiybl Typajibl aklapaTThl KOpCceTel, MbIcalbl, onap Kai kesae yizae
OonFaH >KoOHE KaHJal KYPBUIFbIIAP KOJIaHBUIFaH.

WnTennexTyanasl 3JIEKTPOHIBIK KYPBUIFBI OapiblK Kopray, Oakpuiay,
MOHUTOPHHT, €CENKe ajy, aKayJbIKTapAbl TipKkey XKoHe OaiiaHbic
¢GyHKUMsUIapbiH AepOec OpbIHAANABl. OKIHILIKE Opai, WHTEJUICKTYaJIbl
ANEKTPOH/BIK ~KYPBUIFBUIAP/ABIH JIEPEKTEepai IIaMaJaH ThIC IKYKTEYi,
YTHIATANAPBl IaMajJaH ThIC KYKTENyi, OapiblK AepeKTeplli KYHIENiKTi
Tanmayael ic KY3iHIE MYMKIH eMeC eTelli JKoHEe IIellM KaObUIaayabl
KOJIIay TpOLECiHAe HH)XEHepiepre KOMeK KOpCeTy VIIIH aBTOMATThI
Tajay KypajijapblH KaKeT eTeli. ATal alTKaHJa, )KYHeNiK oreparopiap
Oasly JKOHE CEHIMCI3 opeKeTTepai jKacaWjbl, oJiap TOTEHIIE >Karaainap
Ke3iH/ie, SJeTTe JAEpeKTep/li KWHAy HIBIHBIHAA OOJIFaH Ke3Jeri jkarmaiira
coiikec keameyl MyMKiH. COHBIMEH KaTap, aKbUIIbl 3JI€KTPOHABIK KYPBUIFBI
JKETKI3YIIIre TOH ammapaTThiK OaraapiaMalibiK jKacakramara OaiIaHbICThI
LIEKTEYJi HKEMI1TIKKE He.

AKpBUIIIBI ecenTey Kypanbl Keseci (YHKIHOHAIIBUIBIKKA He OOJyBI
Kepek:

CaHJBIK eJIIIey: OJIIIETIII op TYpPJl 9IICTEp MEH TOMOJIOTHsIIAPIbI
KOJIJaHa OTBIPBIII, OPTa MEJILIEPiH eJIIel amybl KepekK.

Bakpuiay xoHe KanuOpley: emieyill Kyidelne KilnripiMm esrepicTepii
oTel alybl Kepek.
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Baifnanpic: mepexTepai TwiMmi XKibepy JKoHe aily, COHBIMEH Kartap,
OarmapiaMaiblK jKacaKTaMalaH sKaHapTYIapabl aly MYMKIHJITI.

KyarTel Oackapy: KyaT Ke3i IypbIC KOJ >KeTiMIi OoiMaraH >Kardaija,
€CeNTeTiNI 63 MiHIETIH OpPBIHAaN aITybl KepeK.

Jlucrnei: TYTBIHYIIBI BJEKTP KyaThIH TYTBHIHYABI OakpUIay YIIiH
€CeMTeTill KOPCETKIIITEPiH Kope allybl KepeK, COHBIMEH KaTap, TejeM
HEMece TelleM Ke3iHJle maiaanbl 00Ia bl

CuHXpOH/AY: YaKbITTBl CHHXPOHIAY €CENTEerill IMeH KOMMYHAIIBIK
MpoBaiifiep >kyieci apacblHaa ©T€ MaHbBI3AbL.

Byn Makana uHTENIEKTyalabl omey Kypalbl MEH aKbUIIBI XKeJll jKoHe
OaifaHpIC 9MiCTEPi KAPACTHIPEUFaH.

1. Rastogi, M Sharma, P Varshney, Internet of Things based Smart
Electricity Meters., S - International Journal of Computer Applications,
Volume 133 — No.8, 2016.

2. P.Kumar; Y.Lin; G. Bai; A.Paverd; J.S.Dong; A.Martin, Smart Grid
Metering Networks: A Survey on Security, Privacy and Open Research
Issues, IEEE,2019.
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The effects of using smart technologies in different fields of activity.
Bekbolat Balzhan Mykhtarkizi!, Master's student;
Zakirova Alma Bulatovna?, Associate Professor; Kasymova Nazgul
Askerbekovna?
'Eurasian national University named after L. N. Gumilyov, Kazakhstan
2School-lyceum 7 named after N. Marabaev Aktau, Kazakhstan

Currently, the learning process has moved from the traditional
classroom to the virtual sphere of space, which has been facilitated by a
number of factors: the digital world has completely changed access to
information and information management, teaching works more closely in
the digital world, the student / student not only passively receives
information, but also plays a very active role in the learning process, he is
an author, creator, evaluator and critical commentator. The learning process
and research activities are based on the active use of information
technologies. Today, the Internet opens up great opportunities for the
introduction of technologies for building training courses with unlimited
possibilities, involving the creation of highly efficient systems that meet the
most stringent requirements in terms of training. Interactive multimedia
tools help to increase the effectiveness of training, and high-tech tools for
collecting, storing and analyzing information contribute to effective control
over the learning process [1]. Such forms contribute to the development of
self-learning and self-control skills, which leads to the democratization and
humanization of the educational process. This makes students/pupils very
motivated learners and the learning process is not tedious and monotonous.

The main goal of the development and implementation of SMART
technologies for the implementation of innovative educational and
scientific projects is to improve the quality of the educational and scientific
process. This goal is achieved through continuous monitoring, ensuring the
reliability and speed of obtaining information about various innovative
projects with the necessary degree of detail and, as a result, the validity and
efficiency of making management decisions that directly affect the
performance of the educational function [2].

Creation — organization of an intellectual environment for the
continuous development of the competencies of participants in the
educational process, including activities of the formal and informal learning
process, which result in changes in the demonstrated behavior by applying
the acquired new competencies.
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To create an effective SMART system for the implementation of
innovative educational and scientific projects, it is necessary to clearly
imagine the goals and ways to achieve them, which can be conveniently
and quite naturally described in the form of sequences of specific processes
(functions), which can formally be represented in the form of business
processes that support the activities of a SMART university. For step-by-
step implementation, it is sufficient to define intermediate goals in addition
to the final goals and identify the tasks that will lead to the achievement of
these goals on the functional structure [3].

In the concept of "smart" work, the interests of the employee largely
converge with the interests of the employer. Even today, according to The
New York Times, many companies in different countries are happy to
attract ready-made specialists with high professional skills to project work,
but already working in the staff of other companies. At the same time,
professionals, performing their work "on the side", reduce the workload of
permanent staff and the level of taxation of new employers.

Thus, the significance of modern SMART education technologies lies in
the focus of the educational and scientific process on the potential
capabilities of the student, on the implementation of his creative and
scientific interests, on the increasing role of independent work and the
growth of responsibility for the results of academic activity. Such
approaches create the basis for purposeful formation of a holistic system of
professional thinking for students and for research staff, as a basis for
future professional activity. It is SMART education, in our opinion, that
forms the creative potential of the future specialist, which is so necessary in
modern conditions.

1. lvanchenko D. A. The role of the Internet space in the formation of the
educational information environment //Distance and virtual learning.
2011. No. 2. pp. 19-31.

3. Methodological foundations of the creation, implementation and
development of integrated information systems of university
management. Tempus Project " Integrated University Management
System: Experience Of The Eu In The Territory Of The Nis Countries".
Kan. phys. mat. nauk. S. V. Chernishenko. 2015.

4. Licht Alexandra H., Tasiopoulou E., Vastiau P. Open Book of
educational innovations. European School Network, 2017.

5. http://www.eun.org/documents/411753/817341/Open_book_of _Innovati
onal_Education.pdf. (12.05.2018).
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Internet of Things (10T) in smart cities
Seidakhmetova A.O., Master's Student; Zakirova A.B., Associate
Professor
L. N. Gumilyov ENU, Nur-Sultan, Kazakhstan

The adoption of new IT technologies with urban infrastructure and
services does not only improve and improve the life of the city, but also
save money. This concept, more clearly, as a "smart city", has led to the
expansion of the potential of the Internet of Things (loT) and can vary
depending on the real needs of the specific city and its financial
capabilities.

The modern city, please, is one of the most controversial and at the
same time attractive for people. According to forecasts, by 2050 the city
population will be 60-70% of the total number of inhabitants of the planet.
Of course, this burden on the city's infrastructure already today requires the
development and implementation of decisions that can reduce it and bring
separate districts to a new level. Used technological solutions must
improve, support or optimize public services, reducing the consumption of
resources and costs. At the same time, the Smart City must constantly
interact (exchange information) with citizens-users of these services,
analyze the influence of loT technologies used, improve them and
introduce new intellectual solutions.

What is this 10T?

The 10T is everything - it is a network of facilities, functions that allow
you to interact with the outside world, transfer data and receive
information. The introduction of this technology contributed to the
widespread use of the Internet in all countries of the world.

At first glance, for many people, talking about automatic machine
interaction may seem incredible. However, this is already an established
reality. Although the scale of the technology is small compared to its
potential, more than 20 billion devices are now connected to 10T, and in a
few years their number will increase by 2.5 times. Experts expect that this
technology will actively develop in the next 5-10 years.

It should be understood that 10T is not limited to a "smart home", but it
can also be used on a global scale. In such areas, various solutions are
being developed to use the Internet of things:

. Medicine;
. Organization;
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Transport;
Business;
Construction;
State.

Connected devices can collect and analyze a lot of information. For
example, the concept of a smart home assumes that devices help you use
different resources more efficiently. If you run out of food in the
refrigerator, the devices can automatically order food. But this technology
can bring great benefits to businesses, as it allows you to automate many
processes. Automatically collected data allows you to monitor production
processes, trade, or personnel management. Let's look at the places where
the use of this technology is most useful:

Industry. All production processes are fully automated. This
significantly increases their reliability-monitoring systems will notify you
immediately after the malfunction;

Health care. Medical sensors transmit information about a person:
pulse, temperature, pressure and other indicators. Thanks to this data,
doctors better understand what effect a particular course of treatment will
give. In the future, more advanced sensors, such as insulin transmitters, will
appear for people with diabetes;

Transport. Even now, we can use smart machines equipped with
many sensors connected to the internet. Most people who drive such a car
believe that this is one of the best options for using the internet.

loT & Smart City

SMART SMART SMART
MOBILITY  CITIZENSHIP Eltopesiipi

_i_ | Ly I!T_

Picture 1 — Unique Insights on Role of Internet of Thms for Smart Cities 5
smart city solutions using the Internet of Things.
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Today, dozens of solutions for «smart» cities are successfully working
in the world, among which | would like to highlight the five most popular
and popular, which affect the comfort and safety of citizens.

«Smarty lamp. This is one of the first «smart» LED solutions that has
long and firmly entered the daily life of many cities around the world and
will be in demand in the future. A «smart» lamp connected to the network
can not only save electricity, but also provide security. This is a
combination for people who are capable of action, and the light level of
cars decreases or increases. In addition, due to its height, it is used as a hub
for other 10T devices (surveillance cameras, sensors, etc.) involved in urban
data collection and control systems.

Parking sensors. A very useful solution for modern megacities, which
suffocate the number of cars. This makes it easier for the driver not only to
park the car, but also to move around in general. Studies have shown that a
third of all urban traffic jams are the result of drivers «walking» in search
of free parking in a particular area. The sensor is located on the «smart»
lamp, which is installed directly on the sidewalk of the parking lot or
located next to it.

The sensor detecting violations. This is part of firearms detection and
analysis technology. The program that processes this data determines the
number of shots fired, which allows law enforcement agencies to make the
right decisions. Since in many countries citizens are not always in a hurry
to report street shootings, this decision is considered very useful from the
point of view of the security of the city. In addition, shooting sensors are
successfully used in some national parks to combat poaching. In addition,
placed in «smart» lights, they can respond to other noises, such as car
accidents, broken glass, and even paint sprays.

Information kiosk. Touch digital kiosks have become popular in many
cities, both among guests and among locals. Basically, it is a street tablet that
allows you to find the necessary information about the city: map, transport
routes, attractions, entertainment, etc. It also shows the user's location and is
capable of syncing with a smartphone to provide additional data.

«Smart trash cans» by Bigbelly. This is a trash bin with a built-in sensor
that works from a solar panel. Through a wireless connection, it warns
utilities about the need to fill up with garbage and empty it. It has a larger
capacity compared to standard tanks, which allows you to reduce their
number and improve the aesthetic appearance of the city.
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It is very important for loT to create a sustainable, healthy, and common
foundation to overcome shortcomings, make a profit, and benefit humanity.
After all, smart cities are an ever-growing phenomenon, and it is impossible
to see the future of our cities without IOT devices.

Supervisor : Zakirova A.B., Associate Professor.
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Bijtim 6epyaeri skana Taciii: Smart Education

Enbacer H.O.Hazapbaes «Ka3zakctan OiliM KOFaMbl JKOJIBIHIA» aTThI
JOpicCiHAe 3aMaHBIMBI3IBIH 3aHFAP JKa3yIIbICKl M.Oye30BThIH «XaJbIK ITeH
XaIBIKTBl TEHECTIPETiH — OUTiM» JeTreH HaKbUI CO31H OCHET €Te OTHIPHII,
MEMIJICKETIMI3IiH YJIbI MypaTel — OUTIMHIH KiNTiH Ta0y eKEHIIriH aTam
KepcerTi. EnOachiHbIH OWBUTFBI KBUIFBI Ka3akcTaH XaJIKblHA apHaFaH
XKonnayeiHan fa emimi3diH anra epleyiHiH, nambirad 30 enjiiH KaTapblHa
KOCBUTYBIHBIH ©H HETi3ri TYI Ka3bIFbl FBUIBIM MEH OUTIMHIH oNeMIIiK
CTaHJIapPTKa COWKEC AaMybl OOJIBIT TAOBLIATHIHBIH YFBIHAMBI3.

CoHMBIKTaH Ja 9p MYFaliM 63 iC-opeKeTiHIe KaKEeTTi e3repictepmi, ap
TYpJl ToXipuOenep ®KeHIHAETI MariayMaTTapAbl, JKaHa dJIiC-Tociimepai Aep
Ke3iHe KaObUIIal, AYPhIC Malkiaaiana Outyi Kepek. bapiibik 1aMbiFaH eJiep
CUSIKTHI Oi3/T1H eniMi3ze Je camnaibl Oipereit 0uriM Oepy KyHeciH Kypy YIIiH
AYKBIMJIbI )KYMBICTAp JKacany/a.

Onap OimiM camacelHa 3amaHayn Oarjapiamaigap MEH — OKBITY
olicTeMeNIepiH €HIi3y, OKBITYIbIH MHHOBAIUSUIIBIK JKaHA TeXHOJOTHIIAPbIH
naiiganany Oonbim TabbuTanel. CoHAAW TEXHONOTHSIAPABIH Oipi — Smart
education.

Kemnreren enmepae Smart education yreiMbl Ka3ip/iH ©3iHIAe CTaHAaPThI
yFbIM Ooutbin TaObiTaabl. Smart education-win Herisri uaescel Heme? By
Cypakka xayamn Oepy ymiiH Oimim Oepy TociiiepiH NaMbITy MPOLECiHIH
TapuXbIH KapacTelpy KaxkeT. IllapTThl Typae OHBI yII Ke3eHre Oenyre
0onanel XoHE OLNIM, TEXHOJOTHS, OKBITY, MYFaliM oHEe OM3HEC CHUSKTHI
Oec Ke3Kapac TYPFBICBIHAH KapacTeipyra Oomansl. "Kemreri" — keseHme
CTYJCHT YIIIH OUIIMHIH >KaJFbI3 Ke3l MyfaiaiM 0osabl. OHBIMEH Koca,
CTYJCHT ayJAMTOpPUSAIAH HEMECE COJ OKBITYIIBl KeHec OepreH KitamrtaH
Oacka Jxepne kaHa OumiM ana amMmanabl. ANl YHUBEPCHUTETTEpIiH MaKcaThbl
WHIyCTPHUAIJIBI OHIIPIC YIIIH MaMaHaap Jaspiiay OOl

"Byrinri" ke3eHge OLIIM TEK OKBITYIIBIAH CTYACHTKE FaHa eMec,
CTYINCHTTEp apachlHAa Ja Oepimeni, Oyn skaHa OuriM  JeHrediH
KaJBINTaCTBIPYFa MYMKIHAIK Oepenmi. ©3 keseringe, OimiMm  Oepy
TEXHOJIOTHsUIapbl  OCJICeHAl KOJJaHblIa OacTalabl »KoHE MyFaliMJep
aymIuTopusiaH Ja, Oacka oOpbIHIapjaa OUTiM ama anaabl. byn keseHue
Ou3Hecke OiTiM KOFamMblHA TalbIHIAIFAaH MaMaHIap KaXKeT.

An "epreHri" Ke3eHIe CTYIEHT YIIiH OLTIMHIH 0acThl K631 — HHTEPHET,
aJl TEXHOJIOTHsIap JKeKe OarmapiiaHblll, kaHa OLIiM jkacayra OarbITTaaaThiH
O0onamel. OKBITy TIpOIleCi CTYACHTTEH OKBITYIIBIFA, OKBITYIIBIIAH
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CTYICHTKE, CTYJICHTTeH CTyIEHTKE XoHe T.0. Ke3 KelreH OarbITTa Oiiim
0epy 00BEKTiIepiHIH KO3FAIBICHIH OOKAN/IBI.

DJEKTPOHABIK OKBITY HH(MPIBIK KOFaM KYPBUIBIMBIHA CHTi3UITeH >KOoHE
OHBIH OpTANBIK, XYWHe Kypaylisl 3JeMeHTi Oombin TaObutaapl. Adaiifa,
ANEKTPOH/IBI OKBITY Typallbl aiiTKaH/1a, HeTi31HeH TeXHOoIoTHsAra 6aca Hazap
ayaapeulnel.  ByriHme — oJeMHiH ~— JKETEKIIi  YHHBEPCHTETTEPiHiH
TEXHOJIOTHSUTBIK, 1aMybl, aKMapaTThIK Oa3aHBIH OJaH opi JaMybl camlalibl
KaHa e3repicTepre VIIbIpaybl eMIKIMAI TaHFauaslpa anmMmaiiasel. [lemexk,
AIIEKTPOHIBIK OKBITY CHJl KaHAJbIK €MEeC, TYCIHIKCI3 MO3UIHAIap >KOK.
CtyneHTTep YIIiH €pKiH KOJ XKeTiMAl OiriM Oepy Ma3MyHBI, OKBITYIIbLIAp
MEH CTYIOeHTTepHAiH Kepi OaimaHpICBIH KaMTaMachl3 €Ty, OJapAblH
apachlHIa OUTIM anmacy, OKIMINUIIK MiHJAETTepAl aBTOMATTaHIBIPY —
MYHBIH 09pi TeXHOJIOTrHsUIapFa KaThICThI. bipak Oynan opi He Oonaapl? by
TEXHOJOTHIAPDMEH afaMmIap He icTeiini, omap KaHmail ocep amaapl? byn
cypakrap Smart education Oemiminme xatblp. On OYTiHTI oJeMHIH
MiH/IETTepl MEH MYMKIHJIIKTepiHe ColiKec KeJeTiH Oitim OepyaiH OapbiHIIa
JKOFaphl JICHreHiH KaMTaMachl3 eTyre KaOUIeTTi, )KacTap/IblH T€3 ©3repeTiH
opTa JKarmaieiHAa OeifiMmenyiHe MYMKiHIIK Oepemi, KiTanl KOHTEHTIHEH
OeJIceH Tire aybICyIbl KAMTaMachl3 €T/,

Smart education — Oyi kanmbl CcTaHZapTTap, KeJiciMaep MeH
TEXHOJOTHIApD HETi3iHJe WHTEpHET KeliciHAe OipieckeH OuriM Oepy
KBI3METIH JKY3€re achlpy YVIIiH OKY OpBIHAApbl MeH NpOodecCOpIIbIK-
OKBITYIIBUTBIK KYpaMHBIH OipiecTiri. SFHu, Oyi1 Ma3MyHbl Oipiecin Kypy
KoHe Taiinamany, Oipiecit OKBITY Typanbl. byFaH MbIcall peTiHJe
eypomainblk OuriM Oepy JKyHeciHIeri anFamkel >xoOamapaplH Oipi -
cryaerrrepain KOO-gan JXKOO-ra aybICyblH CYWEMEJJICHTIH KaJIIbl
JeKaHaThl Oap OipbIHFAll €ypOoNajblK YHHBEPCUTET OOJIBIT TaObLIAIbI.
bonmon mpormeci Jkorapel OKy OpBIHIApblHA CTYISHTTEpAl Kaita
eMTHXaHCBhI3 Kabwuimayra, ocbumaiima Eypoma yrmmim Smart education
system KypyFa MYMKiHAiK Oepai. Eypomanblk yHHBEpPCHUTET OKY
MaTepHaIapbIHbIH OipbIHFall >KalImbl PETNO3UTOPUHIH KOJIJaHa OTHIPHII,
YKBIMIBIK OKY MPOLECiH )Ky3ere achlpaThiH KabineTke ue 6omnabl. (bip aiita
KEeTeTiH KaiT, Oyl TMpolecC COHFBl  OHXBUIABIKTa  Ka3zakcraH
YHHBEPCUTETTEDI e OelIceH Il KoJiJjana 0acTapl.)

Kazakcran onem OoifbIHIIA €H KaHa JereH OKy (opMajapblH 3epTTell,
OuTiM cajachlHIa YHEMi jkaHapTy kacan kejemi. CoOHbIMEH Karap
OKIHIIITICI e/TiMI3/Ie aKMapaTThIK KOFaM i TOJIBIK KaJIbIITaclal jKaThIp.
CypanbicKka opail TexHosorusi AaMmy YcriHae. bimim yHbIMaapsl  «e-
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learning» HeriziHae 1eKTPoHIABl OKbITYAbl 2015 xbutra Kapaih 50% an
2020 xbirFa Kapait 90% icke achIpaThIHBI MAaKCaTTBhIK HWHIUKATOPMEH
anbIkTanFaH. bipak conrbl xkbeuapel SMART TeXHOJIOTHSACHI YFBIMBI SSFHH
aKpUIIBI OKITY maiaa 6onabl. Coiikecinie, E-learning opasina SMART-
learning kemyi, aKmapaTTBIK KOFaM OpHBIHA «Smart KOFam» KaJbIIITacybl
Oi3mig emimizge ae kyrinyne. Kasipri TaHma Smart TEXHOJOTHSCHIH
enpipymrinep — AKI, Kanaga, Onrycrik Kopest ennepi. 3aman TanaObIHBIH
OimiM Gepy/i JKaHFBIPTYIBIH HETI3T1 OaFbITTapBIHBIH Oipi OKBITY MPOIECIH
aKnapaTTaHABIPYAbIH KOKSTTUTITT 006N Ta0bu1a bl OChIFaH OalIaHbICTHI
KOKEWUTECTI cayanbIMbI3fa jkayanm Ta0y MaKCaThIHA TaKbIPBIOBIMBI3Fa
0aifaHBICTHI aKMapaTTapasl capaian kepeiik. 2014 xpurFsl 17 KaHTapaarsl
KP Ilpesunentiniy «Kazakcran xomel — 2050: bip makcar, 6ip mynzae, 6ip
Oosamak» atThl JKoJAaybiHOa: «Ka3akcTaHHBIH anemjeri eH nambirad 30
eNJIIH KaTapblHA Kipy TY)KBIPBIMJaMachlHIa OacThl OaCBIMIBLIBIK PETIHIE
YITTHIK OuTiM OepyniH OapiblK OyBIHBIHBIH CaIlaChlH KAKCapTy, OKBITY
HOTHXKECI CTYJICHTTEPIIH ChIHIAPJIBI OWJIay, ©31HIIK 13/ICHIC TIEH aKIapaTThl
TEpeH Talliay MAaIlbIFBIH Hrepy OonyFa Tuicy aen OenriiiereH OOnaThIH.
CrynenTrepaid OimiM amyblH, TaOBICTBI OKYBIH, aKbUI-OMBIHBIH JaMYbIH
JKOFaphI JIOPEkKeae YUBIMIACTHIPY €reMeH Il eTiMi3 Il OJaH opi JaMbITaThIH
azaMaTTap/pl TOpOMEICyIe MaHbI3AbI KaaaM OOJIbI TaObLIaIbI.

Conpaii-ak, Smart education HemMece aKbUIABI OKBITY — OYJI SJeMHIH
TYKHIP-TYKIipiHEH KOJDKETIMJII Ma3MyH apKbUIBI HHTEPAKTUBTI OilimM Oepy
OpTachiHAa HMKEM[II OKBITY Jen airyra Oomamel. Smart education — bl
TYCIHYAIH KinTi — OUTIMHIH KeH KoJDKeTiMiinmiriHe amap »xoi. OcblnaH
Kapar, dJIeKTPOH/IBI OKBITYIBIH OipKaTap apThHIKIIBIIBIKTAPBIH aTall KeTyre
Oosanel. BipiHmmigeH, OuriM aiy VINiH emikaiga OapyablH KaXKeTi JKOK,
BIHFAMJIbI yaKbITTa, BIHFAMIBI Kepie, TEK JKeJire KOChUIFaH KOMITBIOTEP
(cmaptdon, nmanmeT, 1.0.) Ooiica FaHa kapaiiasl. Keit sxarmainapma TinTi
WuTepHeTTiH e KakeTi KOK. EKIHIIIEH, Ke3 KeNreH yakbITTa OTLIreH
MaTepuajra Kaita opainyra Oomiamel.  bysl MyMKIHIDIKTIH €31 Oigim
aNylmibUIapFa YIKeH MyMKiHAiK. Kemnrteren 3eprreyiep 3JIEKTPOHIIBI
OKBITYJIBIH JIOCTYpPJIi iIITeld OKBITyFa KaparaHna oliaeKaiaa TuimMai
EKEH/IITH KOPCETKEH.

KopbIThIHaBIIAM Kejle, aKbUIAbl OKBITYABIH MakcaThl OiliM Oepy
MPOLIECIH BIEKTPOHIBI OpTaFa KOLIlpy apKbUIbl OKY HPOLECiH THIMII €Ty
OoubIn Tabbiabl. JJoir ockl ToCin MyFaiMHIH OLTIMIH KOIIipyre )oHE OFaH
Ke3-KeJI'eH ajjaMra KOJI JKeTKi3yre MyMKiHiK Oepesi. COHbIMEH Katap, Oy
CTYINCHTTEPMiH CaHbl JKarblHAH FaHAa €MeC, YaKbIT Ie€H KEHICTIKTIK
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KOPCETKIIITep TYPFBICBIHAH na OimiM Oepy miekapacblH KeHewremi. by
JereHiMi3, OiniM Oepy MeH OiniM amy OapibIK >Kepe >KoHe opKalllaH KOl
xeTimui Oonmanpl. Smart education — oneMHiH Oapiia OKHITYIIBUIAPEI MEH
O1J1iM ayIIBUTAPBIHBIH JKOHE OJIapbIH OlmiMAepiHiH Oipiryi, 6imiM Oepyain
KaHa 3aMaHFa Caif, *KaHa CTPATerwschl, OLTIMII camaibl OepymiH >kaHa
YKOJIBL
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