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Beb6-mexnonoecii nocmiiino po3susaiomuvcs, GiOKPUBAIOMbCA HOGL MONCIUBOCHI CIMBOPEHHS CYEHApil0 THUWUMU
nioxodamu. Beb-0odamok modicna pospobrsmu sik camocmitino — full stack, a6o no wacmunax — front end (krienmcora
yacmuna) ma back end (cepsepna vacmuna) [1]. Knienmcoka vacmuna nadae xopucmyeauesi 6i3yanvHoi inghopmayii, a
cepeepna yacmuna obpobuse, 3oepicae, 3axuujae oani. Cb0200HI 0151 CmeopeHHs 6eb-cepsepy 0 6e0-000amKa € nioxio
00 apximexmypu mepesicegux npomoko.is nio Hazeow REST.

Be6-000amox, nobyoosanuii 3 ypaxysannsm REST, npuiimae mepmin RESTTUl. B maxomy se6-0odamxy npoexmyioms
cnocib 3 €OHAHHSA KIIEHMCLKOI MaA cep8epHOi Yacmut 3a 00NOMO02010 NPUKIAOH020 npocpamuozo inmepgeticy (API). Jani
3 cepeeprol wacmunu opmylomscsi nocunranHam neobxionoeo HTTP-3anumy i nepedaiomvcs y suensnoi 06 ekma, sxuil
KIIEHMCbKA Yacmuna nputiMae ma ioobpasicac y opaysepi kopucmysava.

Beb6-000amox Biodiny acnipanmypu ma ooxmopaumypu OHAXT, pospobaenuii oas agmomamusayii npoyecie
pobomu, Oy 3acHO8aNULl HA APXIMEeKMYpI Kiienm-cepgep, de cepgepna wacmuna pospobnena came sk RESTful API, a
01 3HUICEHHA HABAHMAICEHHA HA 3 €OHAHHA 3 Cep8epoOM mda NOKPAWeHHs poOomu 3 KOPUCMY8auem KIiEHMCbKa
yacmuna pospobnena ax 00Hocmopinkosuii 0odamox (SPA).

Kirouosi crnosa: BeO, BeO-nonatok, REST, API, cepsep, apxiTekTypa KiIi€HT-cepBep, OJHOCTOPIHKOBHH I0/ATOK,
KJIIEHTChKa YaCTHHA, CEpBEPHA YacTHHA

Web technologies are constantly evolving, opening up new possibilities of creating a scenario by other approaches.
The web application can be developed either on its own - full stack, or in parts - front end (client part) and back end
(server part) [1]. The client part provides the user with visual information, and the server part processes, stores, protects
the data. Today, in order to create a Web server for a Web application, there is an approach to the network protocols
architecture called REST.

The REST-based web application accepts the term RESTful. In this web application, a method for connecting client
and server parts using the Application Program Interface (API) is designed. Data from the server part is generated by
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the link of the required HTTP request and transmitted as an object that the client part receives and displays in the user's
browser.

The online application of the Postgraduate and Doctoral Studies Department of ONAFT, designed to automate work
processes, was based on client-server architecture, where the server part was developed exactly as the RESTful API, and
to reduce the load on the connection to the server and improve the user experience, the client part was developed as a
one-stop application (SPA).

Keywords: web, web application, REST, API, server, client server architecture, one-page application, client part,
server part

1.Bctyn

[ndopmaniiiai TexHOJIOTIT B Cy4yacHOMY CBITi 3/1aTHI 3HAYHO BIUIMHYTH Ha OyIb-sKy 001acTh Ta 00’ €KTH JisUTbHOCTI,
MOJIETIIIMTH NPOLieC MoKy iH(opMallii Ta miJBUIIUTH PiBEHb OCBITH. B CTONITTS pO3BUTKY iHGOPMAIIHHIX TEXHOJIOTIH
X HEMOJKJIMBO HE BUKOPHCTOBYBATH, OCOOJIMBO B TaKUX 00JIACTAX, SIK OCBiTa 1 (hOpMU HiIBHUIEHHS KBatidikamii ocio.
Binrak, ans koMmpopTy B 1ii 061acTi HOTpiOHA aBTOMAaTH3aLLis IPOLIECY, sIKa 3aCHOBaHA Ha IH(POPMAIIHHIX TEXHOJIOT1X,
Ta CHCTEMa YIPaBJIiHHSA, sKa O OXOILIIOBaa JisUTbHICTh BTy acIipaHTypH Ta JOKTOPAHTYPH, a caMe — iH(opMmariiitHo-
yIpaBisfIoda CHCTeMa JOKyMEHTO00Iry i MOHITOPHHT JisSUTbHOCTI, BOyTOBaHi B B€O-10JaTOK.

B ocHOBHOMY 3aBmaHHS MisUTBHOCTI BIAIUIIB acIipaHTypH 1 MOKTOPAaHTYPH i BUPIMIYIOTHCS CIICIiasli30BaHUMU
IHCTUTyTaMH, BUYCHHMH Ta/ab0 HAyKOBHMH pamamu Ta iHQopMariifHuMu ciyxk0amu. OCBITHS CKIIAZOBA MisUTBHOCTI
BI[IUTy BKJIIOYA€ YOTHPH KOMITOHEHTH: 3H00yTTd TIHOMHHHX 3HaHb 13 0OpaHOI CHEmiaJbHOCTi; OBOJIOIIHHS
3aralbHOHAYKOBUMH ((DiToCOPCEKMMH) KOMIETEHTHOCTSIMH; HAOYTTA VyHiBepCalbHUX HABHUYOK JOCITITHUKA Ta
MeIaroriyHoi MaiCTepHOCTI; 3100yTTS MOBHHMX KOMIIETCHTHOCTCH, B CBOKO uepry HAyKoBa CKJIajoBa Mepeadadae
MPOBEJICHHS BJIACHOTO HAYKOBOTO IOCIHI/DKEHHsI MiJ KEepIBHHLTBOM OJHOTO ab0 JBOX HAyKOBUX KEpIBHHKIB Ta
odopMIIeHHs HOTO pe3ybTaTiB y BUrILsni aucepTarii. [linrotoBka 3100yBadiB BUIIOT OCBITH CTYNEHsI JOKTOpa (ijocodil
Ta JOKTOpa HAayK IPOBaTUThCS 3rimHO HpaBwi, Bu3HaueHHx [locraHoBoro KaGineTy MiHicTpiB Ykpainu Ne 261 Big
23.03.2016 p. «IIpo mopsimok MiArOTOBKM 37400yBadiB BHIIOI OCBITH CTYIEHs JOKTOpa (inocodii Ta JOKTOpa HayK y
BUILMX HaBYAJBHUX 3aKJIaiaX (HAYKOBUX YCTaHOBaX)».

BinnoBigHO 10 cBOiX (pyHKITIOHAIEHUX 000B’SI3KiB CHIBPOOITHUKY BiAITy: HAMAIOTh KOHCYJIBTAIII] 3 MTUTaHb BCTYILY
JI0 acIipaHTypH, TOKTOPAHTYPH Ta MPHUKPIIUICHHS 3100yBayaMH YHIBEPCHTETY; OPTaHI30BYIOTh INPOIEC 3aMOBIICHHS
VHIBEpCUTETOM Jep)KaBHUX MICIb B acCIipaHTypi Ta JOKTOPAHTYpi; MPOBOAATH MPUHAOM JOKYMEHTIB BCTYIHHKIB IO
acHipaHTypH, JOKTOPAHTYPH Ta 3M00yBadiB; KOOPIUHYIOTh poOOTY eK3aMEHAIIHOI cecii; BUIAI0Th HaKa3| MPO 3MiHU
B KOHTHUHTCHTI acIlipaHTiB, TOKTOPAHTIB Ta 3100yBaviB; HAJAIOTh HEOOXITHI JOKYMEHTH ITiCIIA 3aKiHYCHHS acHipaHTypH,
JIOKTOPAHTYPH Ta MPHUKPIIIICHHS 3100yBadeM.

Meroto i 3aBIaHHSM PO3pOOKH OYyJI0 CTBOPHUTH iH(GOPMALiiHY yNpaBisio4y CHCTEMY, sika 3a0e3ledye nporpamHy
MIITPUMKY Y BUKOPHCTAaHHI XYypHally 3aBJlaHb Ta €JIEKTPOHHUX JOKYMEHTIB BIAJIJIOM acIipaHTypH i JOKTOPaHTYypH
OpiecbKoi HalloHaJbHOT akajeMii XapyoBUX TEXHOJOTiH. 3aBHaHHs MoTpedye NpoaHai3yBaTH OCHOBHI MpoOieMu
JIOKYMEHTOO0ITy BiIily, IPOBECTH aHai3 ICHYIOUHMX aHAJIOTIB Ta OOIPYHTYBaHHs 3ac00iB peai3allii, a TAKOX BUSIBUTH
psin mpobiaeM y cdepi MOHITOPUHTY AiSUIBHOCTI 3/00yBayiB HAYKOBOT'O CTYIICHSI.

Jns Bimmimy acmipaHTypd Ta IOKTOPAHTYpPH IMOTPIOEH SKICHO CIPOEKTOBAHHU pecypc IUIS JTOKYMEHTOOOIry Ta
MOHITOPHHTY IisNTBHOCTI, HA SKOMY OHM 3pydHO BiJoOpaxkanmcs pecypcH Ta iHQopmallis mpo po3aiid B CHCTEMI
MiABHUINCHHS KBamidikamii ocid Ta, KpiM bOT0, KEPyBaHHS 3aBAAHHSAMH i poOOTOI0, BEICHHS €ICKTPOHHOTO )KYPHAIY,
KOHTPOJIFOBaHHS €JIEKTPOHHOTO JOKYMEHTOOOITYy — 3aBaHTaKCHHS-BUBAaHTAXXEHHS, OOMiH, ITOIIYK, ApyK. Takuii BapiaHT
BUKOPHCTAHHS CUCTEMH € MINPOKO MOMIUPEHHUM 1 3pYIHUM.

Po3pobnene mporpamue 3a0e3nedeHHs IS BIAAUTY acmipaHTypd 1 DOKTOPAHTYpH Ma€ KIACH(]IKaIifo KITi€HT-
CEpBEPHOro JI0JaTKy 3 TPUPIBHEBOIO apXiTEKTypOl: KJII€HT, CepBEp JOAATKIB Ta cepBep 0a3zu maHux. KoxHuil 3 nux
piBHIB Mae cBO pouib. KitieHT € iHTepdelicoM mporpamu, sIKuil HaTaEThCsl KOPUCTYBadyeBi yepe3 BeO-Opay3ep. Cepsep
JIOJIATKIB BIJMOBIAE 3a 3B’5130K 3 MEPEXkel0, KIIEHTCHKOI YaCTHHO, CEpBEpOM 0a3010 JaHuX Ta 3axucT iHdopmaril.
KiieHnt Hajacuiae n0 cepBepa 3aluT, SKAH TOW 00poOiisie 1 HajacWiIae 3amuT a0 0a3u AaHuX Uil OTPUMAaHHS Ta
BiMIpaBJICHHS Ha3a] MOTPiOHOT iHpopMaIrii.
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Pucynox 1 — PiBHI BeO-gomaTka
2.ApXiTeKTypa «KJIi€HT-cepBep»

Kiient-cepBepHa apxiTekTypa nependadyae cepBep, SKUi Hajgae iH(QOpMalLilo KIIEHTY; KII€HT, SIKMH 3ampolye i
BHUKOPHUCTOBYE 1HPOPMAIIIIO 3 CepBepa; MEPEKy, sika 3a0e3MMeuyr0 B3a€MO/III0 MIXK KIIIEHTOM Ta cepBepoM [2]. 3aBasku
TexHoJorii mo0ynoBu BeO-noaaTkiB SPA ta REST apxitekTypu, cepBep i KIIi€HT MOXXYTh OyTH HACTIIBKU HE3aJIe)KHUMU
OJIMH BiJl OJJTHOT0, HACKUIBKH 1€ MOKJIHBO.

CepBepHa CTOpOHA IIPOTpaMHu B OCHOBHOMY 3a0e3reuye 30epiranssl i reHepallito BiqoOpakeHHs TaHuX JJIs KiIHIIEBOTO
KopucTyBada. Ha Hilt 3HaX0q9ThCs 0a3a qaHuX Ui 30epeskeHHs iH(opMarii HeoOXinHOT Ay poOOTH TONATKY.

KiieHTchka CTOpOHA MPOrpaMH MIiCTUTh MaHIMyJAIIl 3 JaHWUMH, HaBiraIifHi ciay»OHW Ta OyIb-sAKi IHII MOy,
HEOOXiaHI 11 poOOTH KIIEHTCHKOI CTOPOHH MporpaMu. J1ocTyn A0 TaHUX BiAOyBaeThCs 3a TOTIOMOTOI0 3anuTiB 10 REST
API. Hagira1is - TyT B OCHOBHOMY MICTUThCS Oi3HEC JIOTiKa JTOJATKY, MPOIKCaHi BiMOBIAHI dii JOAATKy Ha il sKi
BUKOHY€ KOpHCTyBau. Tako) Ha KII€HTCKiH YaCTHHI MICTATHCS CTOPIHKH, sIKi OyAyTh BimoOpakaTHCh BIAIIOBIJHO IO
3aIUTIB KOPUCTYBaya.

[Tix yac poOOTH cUCTEMH KOPUCTYBayY BUKOPHCTOBYE KIIIEHTCHKY IPOTpaMy, siKa BiIPaBIIs€ 3alIUTH HA CEPBEP, KUl
00po0JIsiE 11l 3aMUTH BIAMOBIIHO /10 Oi3HEC-JIOTIKY MPOrpaMH Ta Bifmpasiisie/mpuitmae 00po0IieHi qaHi Ha cepBep 3 0a3010
MaHuX. ABTOpH3allis 3MIHCHIOETHCS 3a JOMOMOTOI0 CEPBICY aBTOpH3aIllii 1 B3aEMOJIE 3 KIIEHTCHKOIO 1 CEPBEPHOIO
YaCTHHOIO TIPOTPaMHu.

SPA (single-page application) e 0AHOCTOPIHKOBHI OJATOK, SIKUI B3aEMOJIE 3 KOPHCTYBaueM, JWHAMIYHO
NEePENKCYIOUHU IOTOYHY CTOPIHKY, TOOTO TaKUi TOJAaTOK OyKBaIBLHO MAa€ OJJHY CTOPIHKY i BHKOPUCTOBYE TiJIBKH ii, a He
3aBaHTaxXye HOBi cropinku [3]. Llei mingxin 3abesmedye poOOTY KOpUCTyBada MiX TOCHIJOBHUMH CTOpiHKamu 0e3
HepepUBaHb.

REST (Representational State Transfer) siBisie cob0t00 apXiTeKTypHHI CTHIb, KW BH3HAYa€ HAaOIp OOMEXEHb 1
BiactuBocteir Ha ocHoBi HTTP [4]. RESTful cepsicu, siki Bigmosimatots ctmwmo REST, no3Bonsiors 3amuryrodnm
cUCTeMaM OTPUMYBATHU JOCTYII JI0 TEKCTYyaJIbHUX YSBJICHb 1 KEpyBaTH HUMH, BUKOPHCTOBYIOUH €IMHHI Ta MONEPEAHBO
Bu3HauyeHuit HaOip onepaiit. HTTP 3anut (GET, POST, PUT, DELETE Too), 3po6nenunii Ha URI pecypcy, Bukiikae
BIZINIOBI/b, sika Moxke OyTu y Burisiai HTML, XML, JSON a6o inmomy Burisai. Cuctemu REST nparayts 10 miBuakoi
MPOJYKTUBHOCTI, HAJIIHHOCTI Ta 31aTHOCTI 3pOCTaTH.

API (Application Programming Interface) (mpukiamuuii mporpaMumii iHTepdeiic) e Hadip YiTKO BH3HAYCHHX
croco0iB 3B'SI3Ky MK pi3HUMH NporpaMHEMHU KommnoHeHTaMu [5]. Xopommuit API crpomrye po3poOKy KoMI'IOTepHOT
IporpamH, HaJato4u Bci OyNiBeNbHI OJIOKH, SIKi TOTIM 00'eAHyI0ThCS porpamicToM. API Moxxe Oyt mis Be6-cucremu,
orepariifHoi cucTeMu, cucreMu 0a3 JaHuX, KOMIT'TOTEPHOro 00JaqHaHHs abo 6i0Ii0TeKH MporpaMHoOro 3abe3neyeHHs .
Ockinbku  TpadiuHuil iHTEpQelc KOopHCTyBaya CIPOILYE BHKOPUCTAHHS IIpOrpaM, IHTEpQEHCH IpHUKIaJHOTO
NPOrpaMyBaHHSl JIONIOMAaraioTh PO3pOOHMKAM BHKOPHCTOBYBATH TIEBHI TEXHOJIOTII Il CTBOPEHHS JOMAATKIiB.
AbcTpakyrotoun 0a30By peaizaliiro i JMIIe miiadn il po3poOHuKa HeoOXiaHUM 00'ektaM abo nisiM, API cripoiye
porpamMyBaHHsI.
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PucyHok 2 — 3anmuT Ta OTpUMaHHA JaHUX KIIIEHTOM BiJ] cepBepa

3.Po3pobaennii 1onaTox

JonmaTtox Biaainy acmipaHTypH Ta JOKTOPAHTYPHU PO3POOIISIBCS BUKIIIOUHO I TIOTPEO BiAUTY, BiH JJOCUTH CKJIaTHHUHA
3 TEXHIYHOTO OOKY, JIOCUTH JIETKUH 3 O0KY BUKOPHCTaHHS, Ma€ BEJIMKUI (DyHKIIOHAI Ta BUKOPUCTOBYE BEJIHKY KIIBKICTh
JaHuX. s Bignily € akTyaJbHMM SIKICHMH MOHITOPHMHT JISUIBHOCTI Ta €JEKTPOHHUI IOKYMEHTOOOIr 3100yBadiB
HAYKOBOTO CTyTEHsA. MOHITOPHHT MisITBHOCTI MOXE MPOSBILITHCS y 300pi, 00poOmi Ta 30epekeHHi, a TaKoX
PO3MOBCIOKEHHI iH(popMaii MOA0 AisTTPHOCTI HAYKOBIIS, OPI€EHTOBAHOI Ha 3a0C3IIEUCHHS YTIPABIiHHSI, SKE JT03BOIISE
OLIHIOBAaTH CTaH CHpaB y Oyab-sKMH MOMEHT 4Yacy Ta MOXe 3a0e3ledyBaTH NpOrHo3 ioro po3Butky. o 3amau
MOHITOPHHTY y CHCTEMI BiTHOCHUTHCS MIPEICTABICHHS 00’ €KTUBHUX Ta TOCTOBIPHUX JaHUX PO XiI HAYKOBO-IOCIITHOTO
IIpoIIeCy Ta HOTO pe3yIbTaTiB.

[pu po3pobri BeOG-momaTKa MoCTaBaio 3aBAaHHS CTBOPUTH iH(OpMAIiiiHy ympaBisIody CHCTEMY, sKa 3a0e3medye
NpOrpamMHy MIATPUMKY y BUKOPHCTAaHHI XXypHaJly 3aBJaHb Ta €JIEKTPOHHHUX JIOKYMEHTIB BIJJIJIOM acmipaHTypH i
nokrtopanTypu Opecbkoi HaliOHAJNBHOT akajeMil XapyoBHX TEXHOJIOTIH, BHpIIICHHS NPOOJEMH i3 3MEHIICHHS
ManepoBOro JJOKYMEHTOO0Iry Ta MOHITOPHHTY JisUTBHOCTI 3100yBayiB HaAyKOBOIO CTyneHs. Ha npakTuui 1ie nporpamne
3a0e3neueH sl MOBUHHO HE TUIBKU TPEJCTABIATH COOOI0 THYYKUH Ta 3pY4HHUH 3aci0 Uil MOHITOPUHTY JIsUTBHOCTI, a
TaKOX MaTH MOXJIMBICTh 30epiraTu ix HayKoBi Ipalli, BiACTeKyBaTH Ta (DiKCYyBaTH BCi €Tany AisUIbHOCTI, IPEICTABIATH
CTaTUCTHYHI JaHl, TOIIO.

Honmatox mae Haniitamii 3axuct. Joctym mo Oyms-sxoi iHpopMarii Mae TINBKH aBTOPH30BAaHUHA KOPUCTYBAY, SKOTO
3apeecTpyBaB OOMH i3 anMmiHicTparopiB. Yci 3amutu 10 URI pecypcey mpoxoasTs mepeBipKy mpaB JOCTYITy KOPHCTYBada.
[pu meprmomy BiABiTyBaHHI pecypcy BinoOpaxkaeTbcs (hopMa aBTOpHU3AILii.

e-mail

napons

2

o

)
)

Puc. 3 — IIponec oTpuMaHHs JOCTYILy IO pecypcy
BucHoBok
binpuricte mporpaM HuHI jgoctynHi B I[HTepHeri y Burisini BeO-monartkiB. lle mosbaBnsie KopucTyBaua Bif
HEOOXI1THOCTI BCTaHOBJIIOBATH MPOTpaMH Ha poOOYOMY CTOJII, I0/IaTOK 3aBKAK OyJie JOCTYIHUI B [HTepHETI.
Pe3ynbraTom po3po0KH € mporpaMHUNA MPOIYKT, SKAH Ma€ BIPOBAKYBATH TOCTYII JI0 MOXKIMBOCTEH MOHITOPHHTY
nismpHOCTI pobotn crmiBpoOiTHUKa OHAXT. Po3pobneHuii mporpamMHuid MPOAYKT BIPOBAHKEHO Y poOOUYMit mporiec
OHAXT.
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Abstract. Not a few devices of food production work periodically and programmers are widely used to control these
devices. Using logical devices that transfer between program sections can significantly improve the quality of control,
but these methods are not sufficiently studied.

The research is devoted to the development of a programmer for the implementation of programs with nonlinear time
areas, containing logical devices in its structure. Single-loop and combined programmable automatic control system
(ACS) with logical devices and without them were investigated and a comparative analysis of their work was performed.
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Introduction. For this study, a widespread program of regulation (Figure 1) has been selected, which has such time
areas as a growth area of the regulated value (time interval T1), the endurance area at reaching the set value of the regulated
value (T2) and the descent area (T3). Growth and endurance areas are linear in time with first-order staticism. For the
descent area, if it is known that the autoclave uses first the shower, and then the water cooling, we make an assumption
that it will be nonlinear and then there will be second-order staticism.

A program of the periodic process of canned sterilization [1] can serve as an example of such program. The process
of sterilization occurs under the same technological regulation. The heating of the autoclave is carried out to the
sterilization temperature, and then occurs the actual sterilization, after which the cooled water in the form of a shower is
fed to the autoclave, and then after a certain time, cold water is fed for traditional water cooling.
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