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ABSTRACT

Graduation qualifying bachelor's thesis: 73 p., 20 figs., 1 table, 5 appendices, 11

sources.

Topic: Development of a software model for organizing the work of students at

the academic department under conditions of distance learning. Server-side software
Object of research: the process of organizing distance learning for students.

Purpose: improving the process of distance learning of students with the help of a

developed web application.

Subject of study: application of software for effective organization of distance

learning.

Research results: the existing software for the organization of distance learning is
investigated. A system of the organization of work of students under the conditions of
distance learning has been created, with the abilities to form the training schedule and

create/check course tasks.
Conclusion

As a result of the research, a server-side web API application was developed to
organize the work of students, with the abilities to form the training schedule and

create/check course tasks.

LEARNING MANAGEMENT SYSTEM, TRAINING SCHEDULE, WEB-API,
CLIENT-SERVER ARCHITECTURE, SUBJECT AREA OF DISTANCE
LEARNING
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BCTYII

CyyacHa cuTyallis 3 BHUHUKHEHHSM pI3HMX TaHIEMiM Ta BIiJCYTHOCTI
MOJKJIMBOCTI OTPHUMYBATH BC1 TEOPETUYHI Ta NPAKTUYHI HABUYKMU I11J] YaC HABYAHHS,
gkl padime Oyldd HEeBiI'€MHOI0 YaCTHHOKIO TPAJIUIIMHOTO HABYAHHS, 3MYIIYE
pO3pOOJIATH HOBI CTpaTrerii MPOBEACHHS Ta MiJATPUMAHHS HABYAJBLHOTO MPOLECY B
JTUCTAHI[IMHAX yMOBax. B Ham wac cuctema AUCTAHIIIHHOTO HABYaHHS YacTO €
HEOOXITHICTIO, sIKa YacTKOBO a00 TIOBHICTIO 3aMIHIOE TpaJuIliiiHe HaBYAHHSI.
[Iporpamue 3a0e3nedyeHHs] TAaKOro THIYy HAJAA€ 3MOTY BCIM KOPHCTyBayaM L€l
CUCTEMHU OyTH Ha 3B’SI3KYy Ta 3aBKJIM MATH JOCTYI JI0 aKTyaiabHOI 1H(OpMaIlii momo
HABYAJILHOTO TIPOIIECY.

AKTYaJIbHICTh T€MH: HASBHICTh CHCTEMH JUCTAHIIIMHOTO HaBYAHHS JI03BOJISIE
30epiraTu HEOOX1HY I MATPUMaHHS HaBYAJILHOTO Ipoliecy iH(popMaliiro B OTHOMY
MICIII Ta HAJa€ MOXJHUBICTh 3py4YHOro moctyny Ao Hei. CucteMa HajaBaTUMeE
KOpUCTyBauyaM 3MOTY aBTOPU3YBaTHCh Ta BUKOPHUCTOBYBATH ii MOMIIMBOCTI 3aJI€KHO
BIJl iX poJel Ta mpaB gocrtymy. Lle cnpolrye mpoiiec HaBYaHHS 1 BUPINLYE Cy4YacHI

poOaeMu 3 HEMOXKIIUBICTIO MPOBEICHHS HOTO B pexkuMi odduiaiiH.

Metoro po0OTH € BIOCKOHAJIEHHA MPOLECY JAMCTAHI[IHHONO HaBYaHHS

CTYACHTIB 3a JOITIOMOTOI0 PO3pOOIEHOTO BEO-3aCTOCYHKY.
3aBaaHHA:

1. JocniauTu KOHUEMIII0 CUCTEM JIMCTAHIIIMHOTO HABYaHHS;

2. IlpoBectu anHami3 TUMOBOI (YHKIIOHAIBHOCTI CHUCTEM JAUCTAHLIMHOTO
HaBYAHHS;

3. CTBOpPUTH MaKeT CUCTEMHU JUCTAHI[INHOTO HABYAHHS,

4. TlpoBectu TecTyBaHHS PO3POOIICHOTO IPOTPAMHOTO 3a0€3MCUEHHH.

OO6’ekT aOCTiIKEeHHS — TIpOIleC OpraHizamii JUCTAHIIIHOTO HaBYaAHHS

CTY/ICHTIB.
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IIpenmeroM JociigkeHHsl € 3aCTOCYBaHHS MPOTrpaMHUX 3aco0iB IS

e(exTUBHOI opraHizalli JUCTaHI[IHHOTO HABYaHHSI.

Metonu pocaimkeHHsi: MoBa mporpamyBaHHs Python, pemakrop xomy Visual
Studio Code, ¢peiiMBopkH 17151 CTBOpeHHs BeO-3acTocyHkiB Django Ta Django REST,
CVYB]I PostgreSQL, reneparopu API-nokymentarii Swagger ta Redoc, 3acTocyHok

s API-tecryBanns Postman, 3acobu koHTeiHepm3aiii Docker.

HoBu3zna omep:kaHux  pe3yJbTaTiB:  pO3pOOJIIEHO  MakKeT  CHUCTEMU
JUCTAHIIMHOTO HABYAHHA 3 MOXJIMBOCTSMH PO3IMIMPEHHS (PYHKI[IOHAJIBHOCTI Ta

MIPOCTOTO BCTAHOBJICHHSI SIK HA BUIJIEHOMY CEpPBEPI, TaK 1 B XMAPHOMY CEPBICI.

I[IpakTH4yHe 3HAYEHHSI OJePKAHUX Pe3yJbTaTIB: TMPAKTUYHA I[IHHICTD
PO3pOOJIEHOTO MPOrPAaMHOTO 3a0€3MEeUeHHs] ToJIsSITa€ B MOXKJIMBOCTI oprasizarri
JUCTAHIIMHOTO HAaBYaHHS B HABYAJIBHOMY 3aKjajal 0e3 3acTOCyBaHHS KOMEpUIMHUX

piteHs a0 CKIAJHUX CUCTEM 3 BIIKPUTUM BUX1THUM KOJOM.
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PO3IALT1
KOHUENLISI CACTEMHU JUCTAHUIMHOTO HABYAHHS

1.1 IloHATTA IMCTAHIIMHOTO HABYAHHSA

JIyisi BU3HAUEHHS MOHSTTS JUCTAHIIITHOTO HAaBYaHHS TMEpII 3a BCE HEOOX1THO
BU3HAYUTHU TMPOTUICKHE TMOHATTS TPaAuIlliHOI OCBITH. TpamuiiiiiHa ocBiTa (TakKoX
3BHUYAifHA OCBITa) BIIHOCHUTHCS IO BCTAHOBJIECHUX CYCIIJIBLCTBOM HOPM Ta 3BUYAIB Y
HAaBYAJIILHUX  3aKJiajiaX, M0 TPAAUIIAHO BHU3HAIOTHCS  JIOPEYHUMHU  Ta/abo
e(eKTUBHUMHU B mpoleci HaB4aHHsA. Jledki Gopmu OCBITHBOI peopMHU CIPUSAIOTH
MPUIHATTIO TPOTPECUBHOT OCBITHHOI MPAKTUKH, OUIBII IUIICHOTO MIAXOMY, SIKUN
dbokycyeTbcss Ha TIOTpebax Ta CcaMOBUpaXeHHI OKpemux yuHiB. Ha aymky
pedopmatopiB B cdepl OCBITH, HaBYalbHI 3aKjagd MarOTh BIJAMOBUTUCH BiJ
TPAAUIIIHOTO, OPIEHTOBAHOTO HA BUKJIAAAyiB, MIAXOAY HA KOPHUCTh MIIXOMIB [0
HAaBYaHHS, OPIEHTOBAHMX HA YYHIB Ta 3aBJaHHS. 3aJIE)KHO BIJ] KOHTEKCTY,
MPOTUJICKHICTIO TPAAMINIHIN OCBITI MOXKe OyTH MPOTPECHBHA OCBITA, CydyacHa OCBITa

(OCBITHI MAX0/IH, 3aCHOBaHI Ha IICUXOJIOT1i PO3BUTKY) a00 ajabTepHATHBHA OCBiTa [1].

TpamumiitHa ocBiTa HE € CyTO NMO3UTHBHHUM a00 HETaTMBHHUM SIBUIIEM 1 Ma€
NeBHI MepeBaru Ta HeAoiku. Jlo mepeBar TpaauIliiiHOT OCBITM MOXKHA BIJHECTH
0e3Mocepe/iHI0 MPUCYTHICTh CTYJICHTIB Ha 3aHATTI Ta B3a€MOJII0 3 BHUKJIAJaueM,
YiTKUWA Tpadik 3aHATH Ta MEpPEpB, COIIaNi3allil0 CTYJAEHTIB Ta BHKJIQJaqiB TOIIO.
Opnak, 3a MEBHUX YMOB JI€SKl 3 NepeBar TPaauliiHOT OCBITH MEPETBOPIOIOTHCS HA
HE/IONIKHM, HANpHUKJIaA, CKIAIHICTh Oe3mocepeHboro nepedyBaHHS y HaBYAIbHOMY
3aKia]l Ha 3aHATTAX IIJI 4Yac OOMEXEHHS pyXy TIpOMaJChKOro TpPAaHCIOPTY,
3acTapuricTh 3aco0iB  (opMyBaHHS OCBITHBOI 1HGoOpMaIlii (PO3KJIaaAu 3aHSTh,
PEeUTHHIH CTYACHTIB, CIHCKHA OIIIHOK 3 JUCIHHUIUIIH), OOMEXKEHICTh 3ac00iB
BUKJIAJaHHS HaBYAJIbHOI 1HGOpMaIlli CTyleHTaM Ha 3aHATTAX Tomlo. Jleski 3 1ux
mpoOieM BUPIIITY€E AUCTAHIIIITHE HaBYaHHS Ta iH(QOpMAIliiiHI CUCTEMU JUCTAHIIIHHOTO

HaB4YaHHJI.

JUis  omiany Tpu3HAuYe€HHS Ta  (PYHKUIOHAJIBHOCTI THUIIOBOI  CHCTEMHU

MUCTAHIIMHOIr0 HaBYaHHS HEOOX1IHO BU3HAYUTH MOHITTSI AUCTAHIIMHOIO HaBYAHHS.
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JlucTaHIIHMM HaBUAHHSIM HA3MBAIOTh B3a€MOJIII0 BUKJIAJa4iB Ta CTYACHTIB Ha
BIJICTaHl 3a JONMOMOTro0 I[HTEpHET-TeXHOJIOTiH 31 30epeKEHHSM THIIOBUX IS
HABYaJIBLHOTO MPOIIECY KOMITOHEHTIB. JIMCTaHIIiTHE HaBYaHHS BIJIPI3HSAETHCS BiJl TaK
3BaHOI OHJIAHH-OCBITH SIK MOMKIMBICTIO KOMOIiHAIli JMCTAHIIMHOIO Ta OYHOIO
HaBYaHHS, TaK 1 3aCTOCYBaHHSIM METOJ[IB OYHOTO HAaBYAHHS 3 MPHUCTOCYBAHHIM IS
JTUCTAHIINHOT OCBITU. TpauIliiiHO AUCTaHIIIIHE HABYaHHS Mepeadadae mpoxXoHKeHHS
CTYACHTOM JHCIHIUIIH 3a09HO Ta JIMCTYBaHHS 3 HABYAIBHUM 3aKJIaJOM IIOIITOIO,
OJTHAK CBOTOJHI TaKoXK Tiepeadadae e€JIeMEHTH OHJIaH-OCBITU. I[Iporpama
JUMCTAHIIIHOTO HABYaHHS MOX€E OyTH SIK MOBHICTIO AUCTAHIIMHOIO, TaK 1 MOE€THAHHAIM
JTUCTAHIIMHOTO Ta TPAAMUIIIHHOTO HaBUYaHHS (Tak 3BaHe TiOpuaHe abo 3MilIaHe

HaBYaHH:) [2].

JlucraHiliiiHe HaBYaHHS IPOIOHYE OCBITHI MOXJIMBOCTI, IO BIJMOBIAAIOThH
MIHJIMBUM NOTpe0aM CTYJEHTIB Ta HAAAlOTh IM THYUYKICTh HABYaHHS y Oyab-sIKUI Yac,
B OyIb-sSIKOMy MICIIi Ta y TEMIIl, IO BIJAMOBIMA€ IXHIM I1HAWBITYaTbHUM CTUJISIM
HAaBYaHHS 3a JIOMOMOToK IHTepHET-TeXHoJorid Ta/abo  BiJCOKOH(EpEHITIH.
BigmoBigHO 10 O3HAYeHMX IOHATH, MOXKHA BHU3HAYUTH TaKl BIAMIHHOCTI

JMCTAHIIIHOT OCBITH B TPaAUIIAHOI:

1. THyYKiCTh — SIK IPABUJIO, TUCTAHIIIIHA OCBITA Mepeadadac aCHHXPOHHY POOOTY
CTYACHTIB, TOOTO HaJa€ MOXKJIMBICTh BUKOHYBATH 3aBIAaHHS B Oy/Ib-SIKOMY MiCIIi
Ta B 3pYYHUN JJIA CTYACHTA 4ac, 10 MOXKe OYyTH KOPHCHHM IS MPAIIOF0UNX
CTY/ICHTIB.

2. Bzaemopis 3 BHKJIaJadyeM — cydacHl IUIaTGOpMH JMCTAHLIMHOTO HaBYaHHS
HaJaloTh 3aco0M 17  opraHizamii BIICOKOH(EpeHLId Ta TEKCTOBOIO
CIIJIKYBaHHS, IO, OJHAK, HE MOXKE 3aMIHUTH IOBHOIIIHHOI B3a€MOii Ha
OYHOMY 3aHSTTI.

3. HaBuanpHuii wmarepian — 3aco0M AWCTAHIIIHHOTO HABYAHHS J[O3BOJISIIOTH
PO3MIMPUTA  MOXJIMBOCTI  TPAAMIIIAHOTO  HABYAJILHOIO  Marepiajgy 3a
JIOTIOMOTOI0 PO3MIILIEHHS TpadiyHUX MarepiaiiB, MOCUJIaHb HAa HaBYaJbHY
JTEpaTypy, CTBOPEHHsS IHTEPAKTUBHHUX €JIIEMEHTIB (HANPUKIAJ, MPOCTUX

CepeOBUII] IPOrpaMyBaHHs) TOIIO.
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1.2 IToHATTHA cUCTEMH TUCTAHIIHHOTO HABYAHHSA

3pocTaroua MOMYJISIPHICTh AUCTAHLINHOTO HaBYAaHHS BBOAWTH HOBI TEPMIHU B
OCBITY, TaKl K BIPTyaJbHUM KJIaC — MOJICJIFOBAHHS OYHOI'O HABYAJIBHOI'O IMPOLIECY 3a
JONOMOI0I0  |[HTEpHET-TEXHOJIOT1H, 110 JO3BOJSE BHKJIagayaM Ta CTyAEHTaM
B3aEMOJIISITH 3pYYHUM YHMHOM Ta Ma€ Ha MeETi 3a0€3MeYuTH MOMIOHWUNA 0 OYHOTO
HABYaHHS JOCBIJ; LIE€ MEpexeBa cHUCTeMa, sika 3a0e3nedye po3MNoAlieHe, Mailke B
PEXHUMI peajbHOrO 4acy, €JIEKTPOHHE CEPEAOBULIE CIIIBHOI POOOTH, L0 J03BOJISE
BUKOPHCTOBYBaTH BiZ€O, ayaio Ta 1HII 3aco0u s e(QEeKTUBHOro cnocoOy
BUKJIaJaHHs Marepiany. Hanpukian, Bukiagad, SKUA BUCTYNA€ 3 MPE3EHTALIELO,
MOXK€ TIO€IHYBaTH YCHY JIEKIII0 31 CTAaTUYHUMHU CcJlaiilaMd Ta OJHOYACHO

3aCTOCOBYBATH IHCTPYMEHTH OI[IHKM 3aCBOEHHS MaTepiay cTyAeHTaMmu [3].

IcHye Gararo TepmiHiB, OB’ I3aHUX 3 OHJIATH-HABUYAHHAM Ta TEXHOJOTISIMHU, 110
PO3BUHYIHUCA IS HOTO mMATPUMKH. OHIEIO0 3 MOCTIMHUX MPOOJEM € ITyTaHWUHA Y
BU3HaueHHI ckopoueHb: CMS ta LMS. Tepmin CMS 4acTo acolir€eThCs 3 JIBOMa
a0COIOTHO PI3HUMU THIAMH MPOTPAMHUX CUCTEMHU: "CHCTEMa yIPABIIIHHS BMICTOM"
(arrn. Content Management System) 1 "cuctema ynpasninusa kypcamu'" (anri. Course
Management System). Cuctemu ymnpapiiHHS BMICTOM — IIe, MO CYyTi, IpOorpamHi
3aco0M, TpHU3HAYEHI /I CTBOPEHHS Ta YIPaBIiHHA LU(PPOBUM BMICTOM Yy
CepeloBUIll CHUIbHOI poOOoTH. 3 1HIIOrO OOKY, CHCTeMH YIPABIIHHSI KypcaMu
BUKOPHCTOBYIOTBCS B OCHOBHOMY [l HaByaHHsA B [HTepHeri abo 3MmimaHoro
HAaBYaHHS, MIATPUMKH PO3MIIICHHS MarepiajiB Kypcy B PEXKHUMI OHJIAWH,
acoIlIFOBAaHHS CTYJICHTIB 3 KypcaMu, BIJICT€KEHHsI YCIIIIHOCTI CTYJAEHTIB, 30epiraHHs
3asiBOK CTYHEHTIB Ta MOCEPEIHULIBKOTO CIJIKYBaHHSA MK CTyaeHTaMu [4]. Binbiie
TOTO JIE€SIKI BEHIOPH Ta HAyKOBIII BUKOPHCTOBYIOTH abpeBiarypy LCMS, mio o3nadae
"cucrema ympaBiiHHSA 3MmicToM HaBuyaHHs" (aHmi. Learning Content Management
System), MaiouM Ha yBa3i CUCTEMH YIpaBliHHA KOHTeHTOM. Pizuui mixx LCMS Ta
LMS mnonsirae B TOMy, III0 OCTaHHS € OUIBII IIMPOKOI 3a OOCITOM 1 BKIIIOUAE
MOJIMBICTh ~ BIJICTEKEHHS MpOrpecy y4HIB 4epe3 oOHjallH-kKypc. Hapam

BUKOPHCTOBYBaTUMEThCsl abpeBiarypa LMS sk mepexian TOHATH ‘‘cHcTeMa



15

JUCTAaHUIMHOTO HaBYaHHA Ta “CHCTEMa KEpyBaHHS HAaBYAHHIM ', a cami 111 HOHSTTS —

K B3a€EMO3aMiHHI.

Otxe, cucremMa JUCTAHIIIMHOrO HaBYaHHA, ab0 cHCTeMa KepyBaHHS
HAaBYAHHSM, — 1€ POTpaMHe 3a0e3MeUeHHS ISl aIMIHICTPYyBaHHs, TOKYMEHTYBaHHSI,
BIJICTEKEHHS, 3BITHOCTI, aBTOMAaru3allii Ta MPOBEJIEHHS HaBYaJIbHUX KYpCIB 1
nporpaM. KoHneniiisi cucteMu ynpaBliHHS HaBYaHHAM BUHHKJIA O€3MOCEPENHBO 3
€JICKTPOHHOTO HaBYaHHS, TOOTO TMPUHIUIIB BUKOPUCTAaHHsS i1H(OpMaIIHUX
TEXHOJIOT1d Ta 3aco0iB y HaBuaHHI. llepumni cucTeMH YNpaBIiHHSA HAaBYAHHAM
3’BWJINCh B CEKTOPl BUIIOi OCBITH, OJHAK CHOTOAHI OUIBIIICTh TAKUX CHUCTEM
30CEpEKEeH] B KOPIOPATUBHOMY CETMEHTI Ta BIAITParOTh BAXKJIMBY pOJIb B HaBUAHHI
npariBHUKIB [5]. CucreMu ympaBiIiHHS HaBYAHHSM B TEPIIY YEPTy PO3POOISIHCH
JUTSL BUSIBJICHHSI MPOTAJIMH y HaBYaHHI 3a JIOMOMOIOI0 aHAMITHKU Ta OPIEHTOBaHI Ha
OHJIaifH-HABYaHHS, ajieé TaKoK MOXKYTh BHUCTYIATH 3arajibHOIO IUIATGOPMOIO s
oHJlaiH-KOHTeHTy. CydYacHI CHCTEMH JUCTAHIIIHOTO HaBYaHHS MPOMOHYIOTh
IHTEJEKTyaJbHl aJITOPUTMU JJisi (GOPMYBaHHS PEKOMEHAAIIN MO0 MPOXOMKEHHS

KypciB, 0a3yr04uCch Ha TPO(UIAX KOPUCTYBaUiB Ta iX NOMEPEAHIX pe3yJbTarax.

Ak 1 OUIBLIICT TPOTPaAaMHOTO 3a0E3MEUCHHS, CHUCTEMH JUCTAHIIIHHOTO
HABYaHHS MOJULIIMCH Ha Bl KaTeropii: MpOMpieTapHi Ta 3 BIAKPUTUM BUXITHUM
kogoM. OpnHi€ero 3 mepumux mnponpierapHux cuctem crana WebCT, po3pobiena B
VYuiBepcutetTi bputancekoi Komym6ii B 1995 poii Ta 3acHOBaHa Ha JOCHIKEHHSIX
IIOJI0 TIOKPAIICHHS] aKaJeMIUYHUX T[IOKa3HUKIB 3a JOTOMOTOI0 iH(OpMaIliiHuX
TexHoJIOTiH Ta BeO-pecypciB. Ha miky cBoro Bukopuctands WebCT (puc. 1.1) Oyna
HaWOUIBIII HMIMPOKO BUKOPUCTOBYBAHOK CHCTEMOIO YIPABIIHHS BMICTOM y BChOMY

cBiTi 3 moHay 10 MinpiioHamMu KopucTyBadiB y 80 kpainax [6].
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Puc. 1.1. [Ipuknan ctopinku y cuctemi WebCT

Ha mportuBary mnpompieTrapHUM cUCTEMaM pO3pOOJISIUCh TaKOX IPOTrpaMHi
pIIICHHS 3 BIAKPUTUM BHUXITHUM KOJOM 3 METOIO 3pOOUTH TaKi CUCTEMH JOCTYITHUMHU
JUIsL OpraHizaiiid Ta MpUBaTHUX OcCi0 Oe3komToBHO. OHIEI0 3 HAWMOMYISPHIIINX
CUCTEM KepyBaHHs HaBuaHHAM ctaB Moodle (puc. 1.2), po3pobnennit MaptiHom
Hoyriamacom, 1m0 po3mu@poByeThest Sk “MomyiabHe 00’ €KTHO-OPI€EHTOBAaHE
TuHaMiuHe HaBdayibHe cepenoBuine” (aHmi. Modular Object Oriented Dynamic
Learning Environment). Jlana cuctema Oyna po3pobieHa Ha  OCHOBI
KOHCTPYKTUBICTCHKOI (pisiocodii, sika MiIKPECIoe poiib YUHIB K TBOPIIB 3MICTY Ta
OpIEHTOBaHA Ha OpraHizallil0 B3a€MOJIi MK Yy4HSIMU W BukiagadyeM. ChOroasi
3apeecTpoBaHo Onmu3bko 100 THCAY caiiTiB, mo npamooTh Ha Moodle, y 229 kpainax

CBITY, @ caMa CHUCTeMa MepeKyiajeHa Ha 1eCcsITKU MOB [7].
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CucTemMa enekTpoHHOro Hae4aHHs QakynsteTy iHQopMaLifHUX TeXHoNOo i YkpaiHcbka (uk)

IHCTpYKUiR A MeHeaxepis caiTy IHCTpYKLi ANnA BUKNagadie

" Kypcu

} /PoaropHyTh BCe

» QakynbTeT iHGOPMaLiMHUX TEXHONIOTIN

& Hasirauis =a| » IHCTpYKUT

Ha ronoeHy » lHo3eMHa moBa JUCTAHLIMHUNA PEXXUM

= Mos nomallHA cTopiHKa
b Cropivku cadTy

b Maikypcu Mowyk kypcie 3acTocyBati

Puc. 1.2. Ilpuxnazn ctopinku y cucteMi Moodle

1.3 HanpsiMKH pO3BUTKY CUCTEM JMCTAHIIHHOTO HABYAHHS

31 30UIbIICHHSIM Opl€HTAllli METO/IB HAaBYAaHHS Ha CTYJIEHTIB Ta PO3BUTKOM
iHbOpMAIITHIX TEXHOJOTIM, CHCTEeMU YHpPaBIiHHS HABYaHHSAM TaKOXX CTAaBaTHMYTh
Bce Ouaplie HEOOXITHUMHU Ta KOPHUCHUMH, 3 PO3IIUPEHHSIM IIPOITYCKHOT
CIIPOMOXHOCTI, 00csTy 30epiraHHs JaHUX Ta OOYMCIIOBAILHUX MOXKJIIMBOCTEH
MOOLTFHUX MPUCTPOiB MOxIUBOCTI LMS ananTyBaTUMyThCs AJ1s 33 JOBOJICHHSI HOBUX

MOTPeO KITIEHTIB.

3aranbHi TEHICHI[I CUCTEM KepyBaHHS HABYAHHSIM MOJSATAIOTh Y 301IbIICHH]
MOKJIUBOCTEH CTYACHTIB IIOAO B3a€EMOii 3 HaBYAILHUM MarTepiajioM, HAIPUKIIA],
BUKOPHUCTaHHS cMapT(HOHIB Ta MEPCOHAIBHUX PO3YMHUX MPUCTPOIB. Takok OTHUM 13
BXXJIMBUX HAMpPSIMKiB po3BUTKY LMS € BIOCKOHaNEHHS BXKE ICHYIOUHX Ta CTBOPECHHS
HOBUX 3acO0IB CHHXPOHHOI KOMYHIKAIlii, HampUKIaJd, TOKPAIICHHS SKOCTI

B1JICOKOH(DEepEeHIIIi.



18

JI0 OCHOBHMX HampsIMiB PO3BUTKY CUCTEM JHMCTAHIITHOTO HaBYaHHS B MallOyTHHOMY

MOYKHA BIJTHECTH:
1. AnmanTuBHE HaBYAHHS

AanTuBHI  TEXHOJOTIi HABYAaHHS  JIO3BOJISIIOTH  PO3POOHMKAM  KypCiB
MPUCTOCOBYBAaTH HaBYaJbHI 3aBJaHHS Ta MaTepiaiud [0 1HAWBIIyaTbHUX
noTpel y4dHiB. SIK MPUKIAIM TaKUX TEXHOJIOTIH MOXHA HAaBECTH PEKOMEHIAITIi
HAaBYAJILHOTO Marepialy Ha OCHOBI IMONEPENHIX JOCSITHEHb CTYyACHTAa,
CTBOPEHHSI HABYAJIbHUX MarepiaiiB CTy[JeHTaMH, aJanTyBaHHS TECTIB Ha

OCHOBI YCIIIIHOCTI CTY/ICHTIB.
2. 3acobu aHAIITUKU

@OyHKIIT 3BITYBaHHS, Taki SK KOHTPOJb MPHUCYTHOCTI Ta iHMOpMAaIis mpo
BUKOHAHHS 3aBJaHb, € CTaHAApTOM il cydacHux LMS. 3aBnanHs MailOyTHIX
CUCTEM TIOJISITAE Y BUKOPUCTAHHI PI3HOMAHITHUX JaHUX, 310paHUX CHCTEMOIO
yIpaBIiHHA HaBYaHHSM, Ta BUKOPUCTAHHI i€l iHpopMalii i1 MpOrHO3yBaHHS

MOJKJIMBUX TIPOOJIEM Y CTYIIEHTIB.
3. 3acoOu KoOMyHIKaIlii

Kpim 3HaHb, BMiHb 1 HABUYOK BaXJIMBOIO CKJIAJIOBOIO TPAIUIIMHOTO HABYAHHS
€ coIiamzaiis Ta B3aEMOJIS 3 IHIIMMH CTYACHTAaMH — 4YacTO CHCTEMU
JUCTAaHUIMHOTO HaBYaHHS KPUTHKYIOTh 3a BIACYTHICTh a00 HEBIAMOBIIHICTH
3ac00iB KOMyHiKalii. BxiitodueHHsT OUTbII CMHXPOHHUX 3ac00iB CHUIKYBaHHS,
TaKUX SIK BiJICOKOH(MEPEHIIi B peaJlbHOMY 4Yaci Ta JOJAaTKH B COIIAJIbHUX
Mepexax y pealbHOMYy 4aci, MIBUAIIE 32 BCE, MOCWINUTh NPUBAOIMUBICTD
OHJIAaMH-HaBYaHHS K comanbHol misibHOCTl. Iloctavanpuuku LMS Bxe
BUKOPHCTOBYIOTh COLIIaJIbHI Mepexki, gk oT Facebook, Twitter 1 WhatsApp, a
TaKoXK 3aco0m BimeokoHdpepeHiii, ssk Skype abo Zoom, mo0 3a0e3meuuTn

COIliaJIbHy OCHOBY JIJISI CTY/ICHTIB.
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4. XMapHi TeXHOJIOT1i

Bike icHye TeHAEHI[Is O OPIEHTOBAHUX HA XMapH1 TEXHOJIOT1i MPOIpIETAPHUX
LMS, ockibKH 4acTO MOCTA4aIbHUKHU MPOMOHYIOTH BIACHI CUCTEMH KITIEHTaM,
Kl HE MaroTh 1HPPACTPYKTYypu ab0 MEpPCOHANy ISl YIpaBIiHHS BHYTPIIIHIM
xoctuHroM. OHaK OE3KOIMTOBHI CUCTEMH 3 BIIKPUTUM BUXITHUM KOJIOM, TaKi
ax Moodle, Takox po3BUBAIOTHCS 3 ypaxXyBaHHSIM MOKJIUBOCTI ICHYBaHHS CBOiX
CHUCTEM BHUKIIOYHO B cepenoBulll BeO-xocTtuHry. Hampukian, cepsic
Softaculous MOXHa BHKOPHUCTOBYBaTH Ui BCTAHOBJIEHHS Ta HaJallTYBaHHS
TaKUX CHCTEM KepyBaHHsS HaBuaHHSM sik Moodle 6e3nmocepeHbo B 00I1KOBOMY

3anMci BeO-XOCTUHTY KIIIEHTA.
5. Teiimidikaris

HaBuanpHi irpu, SKIO0 BOHU MPAaBUIBHO CTPYKTYPOBAaHi, MOXYTh 3a0€3MEUUTH
I[IKaBUHA Ta CTUMYIIIOIOUHNA CIOCIO 3ady4YUTH Y4YHIB, BUHArOPOKYIOUU iXHIN
nporpec. MaitbyTHi irpoBi QyHkiii LMS MoXyTh npucBoroBatu cepTudikatu
a00 3HAYKW YYHSM Ha OCHOBI iXHBOTO BOJIOJIHHS 3MICTOM KypCy 1 HaBiTh
MOXYTh OyTH BHKOPHCTaHI I MPHCBOEHHS 3BaHHSA ab0 CTaTyCy OKpEeMUM

YUHSIM, SIKUMH MO>KHA IMOAUIATUCA Y CIUIBHOTI KOPUCTYBAYIB.

1.4 Ornisia TUNOBOT QPYHKIIOHAJBLHOCTI CMCTEMH IMCTAHUIHHOTO HABYAHHS

Jlnst edexTrBHOI opraHizamii JUCTAHIIHHOTO HABYaHHS CHCTEMa YIIPaBIIHHS
HaBYAHHIM Mae OyTH HaJA1iHOIO Ta SKICHOIO, TOBMHHA 3a0€3MeuyBaTh CBOEYACHY Ta
O€3MepelIKOIHY KOMYHIKAIII0 CTYJACHTIB, BHUKJIQJayiB Ta 3alllkaBICHUX OCIiO.
Hezanexxno Bin toro, un € LMS mpormnpieTapHoro a00 3 BIIKPUTAM BUXITHUM KOJIOM,
TSl 3a0€3MeUeHHsI IKICHOTO JIOCBiy KOPHCTyBada CHCTEMa NMOBHHHA HaJlaBaTH TakKi
OCHOBHI (DyHKITI SK PO3MINICHHS HAaBYAJIBHUX MaTepiaiiB, OIIHKA KOMIIETEHTHOCTI
CTYACHTIB, BIJICIIIKOBYBaHHS iX JIOCATHEHb Ta PE3yJIbTaTiB poOOTH, HaAaHHS 3ac001B
KOMYHIKalii Ta 3aco0iB Oe3neku. Ha pucynky 1.3 300pakeHO OCHOBHI KaTeropii

(GYHKITIN, 10 TOBMHHA HAJaBaTH SIKICHA CHCTEMa KepyBaHHS HABUaHHSIM.
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OLUHIOBAHHA

PeNNLTATIE BiACNioKoBYBaHHA

nporpecy

: Cuctema :
flocTynHicrs WCTaHUIHOro YNpaBNiHAz
KOpPWCTYBa4Yam A . OMCLMNMiHAMM

HABYaHHA

KoMyHIkaLia
BUKNagaqiE Ta
CTYOAEHTIB

Beaneka Ta
OHIASHLIRHICTE

Puc. 1.3. OcHoBHi kateropii QpyHkiii TunoBoi LMS

OyHKIT yOpaBIiHHSA JUCHUILUIIHAMU OXOIUTIOIOTH 3AarHicTh LMS HagaBaTu
CBOEYACHUI Ta BIAMOBIIHHUIA MaTepiall Kypcy CTyA€HTaM, YIpPaBIiHHSI BMICTOM KYypcCy,
TUIaHYBAaHHS 3aHATh T4 MOXKIJIMBOCTI ayJuTy HaBUAJBLHOTO Matepiany. Takox aeski

CUCTEMU HAJAI0Th MOXKJIMBICTh CTYJACHTaM PO3IIMPIOBATH BXKE ICHYIOUUI Marepial.

Opniero 3 HaWBaXIUBIMMX (YHKIIH CHUCTEMU JUCTAHIIMHOTO HaBYaHHS €
OLIIHIOBaHHS pe3yibTariB poOoTu cryaeHTiB. TumoBa LMS mnoBuHHa HajgaBaTH
MOXJIUBICTh CTBOPIOBATH 3aBIaHHS IS OIIHIOBAaHHS y BUIVISI TECTIB, MPOEKTIB Ta
3a/la4, a TaKOXX HaJaBaTH OLIHKY W 3BOPOTHHMM 3B’s30K cTyaeHTaM. KpiMm 1boro,
OaxaHUMHU MOXIMBOCTAMU LMS € HamaHHS CTYyJEHTY B PEXHMI pEalIbHOTO 4Yacy
iH(MOopMaIIii Ipo HOro JOCATHEHHS IO AUCIHILIIHI, 3a0€31EUeHHS 3BOPOTHOTO 3B’ SI3KY

BHKJIQ/Ia4iB Ta CTYJIEHTIB, (OpPMYyBaHHS 3BITHOCTI.

3a3Buyail CTyJEHTH Ha AUCTAHIIMHOMY HAaBYaHHI 3a3HAIOTH CKIJIAJIHOINIIB Y
COPUIHATTI HAaBYAJILHOTO MaTepially 4epe3 BIJICYTHICTh O€3MOCepenHbOi B3a€MOIII 3
BUKJIAJIa4€M, a TAKOK Yepe3 HAasBHICTh 3HAYHOI KUIBKOCTI BIABOJIKAIOUMX (haKTOPIB,
SIK1 MOXKYTb OyTH BIJICYTHIMU B TPaAUIIHHOMY OCBITHBOMY 3aKJiajii. TOMy BaXJIMBOIO
(YHKIIIEIO CUCTEM JUCTAHIIIMHOIO HABUAHHS € BIJICTIIKOBYBaHHS y4acTl i mporpecy
CTYZICHTIB 3 JUCIUIUTIHU. 3a JOTIOMOTOIO SIKICHUX (DYHKIIiH 3BITYBaHHSI Ta aHAJIITUKH,

0 MOXYTh BKIIIOYaTH BIJCTEKEHHS MPHUCYTHOCTI CTYyIE€HTa Ta 4Yacy OOpOOKH
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HAaBYAJIBHOIO Marepiaidy, IEpeBIPKY B3aeMOJIi CTYIEHTIB 3 BHUKJIAJaue€M TOIIO,
BUKJIaJIa4l JUCIMIUIIHA MOXYTb BHUSIBJISITH SIK MPOTAIMHHA B HaBYAJIHLHOMY Marepiani,

TaK 1 NpoOJeMHU 3 OKPEMUMH CTyICHTaMHU.

besneka Ta KOHOINEHUIWHICT HAA3BUYAWHO BaXJIHMBl IS YCHIITHOL
oprasizailii AUCTAHIIHHOrO HaBYaHHA. BaxxnuBuMu QyHKIiIMU O€3MEKH B CUCTEMAX
YIPaBIIiHAS BMICTOM € aBTCHTH(]IKaIlisi KOPUCTYBadiB, IEPEBipKa TOCTYITY, KOHTPOJIb
IIJTICHOCTI TIApOJIIB Ta BUSBICHHS 3J0BMUCHHKIB. KOHTpoib KOH(IAEHIIIHHOCTI
TaKOX Ma€ BAXKJIMBE 3HAUCHHS MJi1 TOro, moO0 koHdieHIiiHa 1HpopMallis Oyia

JOCTYTTHOO JIMIIIE JJIS1 OEPAKyBaya.

CucremMa [OUCTAHIIMHOIO HaBYaHHA [OBMHHA HaJaBaTH IIEBHI 3acoOu
KOMYHIKAI[li MDK BHUKIaJadyaMyd Ta CTyAeHTamMu. Taki 3aco0M MOXYyTb OyTH
CUHXpDOHHUMH Ta AaCHHXPOHHMMH: JIO ACHHXPOHHUX BIJIHOCATBHCS 3aco0u
OJTHOCTOPOHHBOI KOMYHIKaIlii, TOOTO, €JIEeKTpOHHA TMOIITa, CIOBIMICHHS, JOIIKH
O0OTrOBOpEHb TOIO; B TOM Yac CHHXPOHHUMHU BBAXalOThCS 3aCOO0M JBOCTOPOHHBLOT
KOMYHiKallii, 1o 3a0e3rneuyroTh OOMiH 1H(OpMaIli€l0 B PEXUMI peajbHOTO 4acy —

B1JICOKOH(EPEHIIi1, IHTEpPAKTHBHI AOILIKH, real-time varu.

BaxinBoro  XapakTEpUCTUKOIO CUCTEMM JUCTAHLIMHOTO HaBYaHHA € ii
JOCTYIHICTh: ChOTOJIHI BCE€ OUIBIIE 3pOCTAE POJIb MOPTATUBHOI TEXHIKH (30Kpema,
HOYTOYKIB, CMapT(OHIB Ta IUIAHUIETIB) Y IUCTAHLIMHOMY HaBYaHHI, HAIPUKIIAL, IS
3pYyYHOTO TEpersiay po3KiIaay HaBYaHHS Ta 3aBAaHb Yy MOOUTBHUX JIO/aTKaXx.
binbiicte cucteM KepyBaHHS HaBYAHHSM PO3POONISIIOTHCA 3a KIIEHT-CEPBEPHOIO
TEXHOJIOT1€10, IO JI03BOJIIE HE3AJEKHO CTBOPIOBATU CEPBEPHI 3aCTOCYHKU IS
30epiranHss ¥ OOpOOKM JaHMX Ta KIIEHTCbKI 3aCTOCYHKH JJisi KOPEKTHOTO
BiIOOpakeHHsT BMICTY Ha UUIbOBHX Iutargopmax. Jlo Toro x, mis po3poOKu
KIIIEHTCHKUX BE0-3aCTOCYBaHb BHUKOPHUCTOBYIOTbCA (PEHMBOpPKH 3 aJanTUBHOIO
BEPCTKOIO, IO JO3BOJISIE BiloOpakarw 1HTep(deic B 3pydHOMY BHUIVISAII HA PI3HUX
mnatrdopMmax (Hampukiaa, y MoOUIRHUX Opay3epax 0e3 HEoOXiTHOCTI CTBOPIOBATH

MOO1IbHI 3aCTOCYHKH).
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Hwuxue npexacraBneHa TaOnMisl MOPIBHAHHSA (PYHKI[IOHAIBHOCTI HOIYJISIPHUX
CUCTEM KEpyBaHHS HAaBYaHHSIM [UIsl BUIIMX HaBYAJIbHUX 3aKJIAJiB 3 BIAKPUTUM

BHUX1JIHUM KOoAoM [8].

Ta0Omums 1
Cucrema ynpasiiHHS Moodle ATutor ILIAS
HABYAHHSAM
Dyukuis
[TepconaizoBaHa J1omka HasiBHA HasiBHA HasiBHA
bararomoBHICTB HasiBHA HasiBHA HasiBHA
PesepBHe komiroBaHHS HasiBHA HasiBHA BIJICYTHS
KopucryBanpki pori HasiBHA HasiBHA HasiBHA
OnoBieHHs 6e31neKku HasiBHa BIJICYTHSA HasiBHA
Kanennap HasiBHA HasBHA HasBHA
OromnomieHHs HasiBHA HasiBHA HasiBHA
[Tepexnanau BIJICYTHS HasiBHa BIJICYTHSA
CrnoBHUK / Tiiocapii BIJICYTHS HasiBHa HasiBHA
OnutyBaHHs HasiBHA HasiBHA HasiBHA
Yar HasBHA HasBHA HasBHA
EnextpoHHa momra HasiBHA HasiBHA HasiBHA
SMS-cnoBinieHHs HasiBHa BIJICYTHA BIZICYTHA

1.5 BucHoBKH 10 po3aiiny

B nepmomy po3zaini Oyno po3misIHYyTO NPEeAMETHY 00acTh, a caMe MOHATTS Ta
OCOOJNMBOCTI JAMCTAHI[IMHOTO HaBYaHHS, MOHATTA Ta XapaKTEpPUCTUKA CHUCTEM

JTUCTAHIIHHOTO HAaBYAHHS, TUTIOBI (DYHKIII CHCTEM KepyBaHHS HaBYaHHSIM.
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PO3/ILI 2
PEAJIIBALIISI CEPBEPHOI YUACTUHM ITPOTPAMHOTI'O
3ABE3NEYEHHSI OPTAHIBALIIl POBOTHU CTYAEHTIB 3A
YMOB JUCTAHIIITHOIO HABYAHHS

2.1 Liai cucremu

Cucrema aiia oprasizauii poOOTH CTYACHTIB 32 YMOB JUCTAaHUIHHOIO HAaBYAHHSI

IIOBHMHHA:

1. BmiTu cTBOproBaty Ta 30epiraTd KOPUCTYBaudiB CUCTEMHU, POMOAUISATH iX Ha
BI/IMOBIHI POJIL.

2. Jlatu 3Mo0Ty KOpHCTyBauaM aBTEHTHU(IKYBaTUCh Ta aBTOPU3YBATHUCh.

3. BmiTu cTBOprOBaTH Ta 30epiraTd AaHi NMPO JUCHUUIUIIHM, HaBYaJIbHI rpadiku,
3aBJIaHHS JUISl CTYJICHTIB.

4. Jlatu 3MOry ympaBlIATH JaHUMHU NP0 JUCIMIUIIHYA, HAaBYAJLHUMH TpadikaMu,
3aBIAHHSIMU JJIs1 CTYJCHTIB.

5. Jlatu 3MOry BHKIaJayaM IMeperiiagaTd HaBuajbHI rpadiku 3a oOpaHUMU
IUCIUIUTIHAMY, (OpMYBaTH 3aBJIaHHSA JJIS CTYACHTIB Ta KOHTPOIIIOBATH iX
BUKOHAHHS.

6. JlatTm 3Mory cTymeHTaMm TMepersgard Hap4daiabHI Tpadiku 3a OOpaHUMHU

,ZII/ICHI/IHJIiHaMI/I Ta BUKOHYBAaTH l'IpI/IBHa‘IeHi BUKJIaga4aMH 3aBAaHHS.

2.2 ApxiTeKTypa cucTeMH
CepBepHa yacTHA PO3POOITIOBAHOI CUCTEMHU CKJIAIATUMETHCS 3 3 KOMIIOHEHTIB:
1. baza nanux

2. Beb-cepBep

3. Cepsepnuii Be6-API 3acTocyHOk



aCOMponents E

Baza panunx

Puc 2.1. JliarpamMa KOMIIOHEHTIB CUCTEMH

B cucremi € 4 pomni:

wliSen
Mae goctyn uepez ORM

ali5en
BurkopucToEye API

«Components {I

CepBepHMii BeD-3aCTOCYHOK

API

Accounts

Education

Management

2.3 PoJii B cucremi

1. AnMiHICTpaTOp KOPUCTYBaUiB
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aCOMponents E

BeG-cepeep

POJ'II), o0 Haagaec MOKJIMUBICTD YIIPaBJATH OOJIIKOBUMH  3aITCaMU

IHIIUX

KOPUCTYBauiB CUCTEMU (TOOTO, 10JaBaTH HOBI OOJIIKOBI 3aMKiCH a00 3MIHIOBATU

JaH1 B)KE€ HassBHUX B CHCTEMI) Ta KEpyBaTH MpaBa JOCTYITy KOPUCTYBaYiB.

2. AnMiHICTpaTop AUCIUILIIH

OcHOBHA pOJIb B CUCTEMI, IO HAJIA€ MOXJIMBICTh YIPABIATH 1H(QOPMAITIEIO TIPO

JTUCIUIUTIHY, GOpMyBaTH HaBYaIbHI TpadiKu CTY/ICHTIB Ta BUKJIAayiB.

3. Bukmagau

Posib, 1110 Haae MOXKJIUBICTh NEPEMISAaTH HaBUAIbHI Ipadiku Ta 1HPOPMAIIiT0

3 AUCITUIUTIH, CTBOPIOBATH 3aBJIaHHS JIJISl CTY/ICHTIB Ta MEPEBIPATH 1 OI[IHIOBATH

MOTO BUKOHAHHS.

4. CryneHt

Posb, 1110 Hajlae MOXKIIUBICTh NIEPEIAAaTH HaBUAIbHI Ipadiku Ta 1HPOPMAIIit0

3 IMCUUIUIIH, BUKOHYBATH IPU3HAYEHI 3aBIaHHS.
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2.4 MoneJi 1auux

VY cucremi 30epiraTuMeTbcs 9 OCHOBHHMX CyTHOCTEH:
1. Kopuctysau (User).

[Tons: id, uuid, pons, xem maponto, iM’si, email, naTta CTBOpPEHHS, CTaTycC

AKTUBHOCTI.

€ 06a30BOI0 CYTHICTIO AJis1 OOMIKOBUX 3alHCIB CUCTEMHU.; MOB’s3aHa 3 6a30BOIO

cytHicTio “TIpodins KopuctyBada’ sk “OguH-10-0THOTO”.
2. Ilpodins kopuctyBaua (UserProfile).
[Tons: 1d, uuid, nara cTBOpeHHS.

€ 0a30BOI0 CYTHICTIO i 30epiraHHs JJaHMX KOPUCTYBaudiB; Ma€ 3B’SI30K

“omuH-10-01HOTO” 3 cyTHICTIO “KopucTtyBau™.
3. Axkaznemiuna rpymna (StudentGroup).
[Tons: id, uuid, xox rpymnmu.

[Ipencrasisge akageMiddy TIpyIy, TOOTO TPYIy CTYIEHTIB, Ma€ 3B SA30K
p y TIpymy, pymy CTy, ;

“Oararo-m10-oaHoro” 3 cytHicTio “IIpodinb KopucTyBaua”.
4. Axanemiuna aucnuruiina (Course).
ITons: 1d, vuid, Ko JUCIUIUIIHYM, Ha3Ba JUCIIAIUIIHHU, OITUC JUCITATUIIHH.

Mictute 1HpOpMAII0O OpPO  aKagEMIUH OUCILIMIUIIHY, Ma€ 3B A3KH
>
“Oararo-mo-6ararbox” 3 cytHOcTsIMHU “TIpodinb kopucTyBaua” Ta “AkaneMidyna

rpymna’.
5. Pozknan (Timetable).
[Tons: 1d, uuid, xox po3kiaay, Ha3Ba po3Kiaay, TOYaTKOBA JaTa, KIHIIEBa JaTa.

BuxopuctoByeThest 1uist popMyBaHHs Tpadiky MO akaAeMIYHOI AUCIUILIIHU
(JTekIii, TPAKTUYHI 3aHATTA, KOHCYJIBTAIll TOIIO); MICTHTh 3B SI30K

“Oararo-10-01HOTO” 3 CYTHICTIO “‘AKajieMiuHa TUCITUILIIHA .
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6. Axangemiuna nomis (Event).

[Tons: 1d, uuid, Ha3Ba moxii, omuc MO, TUI MOAll, Yac MOYATKY, Yac

3aKIHYECHHS.

€ 0a30BOI0 CYTHICTIO Juisl 30epiraHHs iHGopMalii Mpo MOMAII0 3 JUCIUILTIHA
(JIek1li, TpaKTUYHI 3aHATTA, KOHCYJbTAllli TOWIIO); MICTUTh 3B S3KHU
“Oarato-mo-omHoro“ Ta  ‘““‘Gararo-mo-6aratrox”’ 3 cyTHicTiO  “TIpodinb
KOpUCTyBada™ JiJIs IOCUJIAHHS Ha BUKJIQJIAYiB 1 CTY/ICHTIB BIJMOBIIHO, a TAKOXK

“Oararo-n0-06ararbox’”’ 3 cyTHICTIO “Po3kman”.
7. 3aBmanHs (Assignment).

[Tons: id, vuid, Ha3Ba 3aBAaHHS, ONMUC 3aBAAHHS, Yac TOYATKY, Yac 3aKiHUCHHS,

IIpU3Ha4YCHa aara.

€ 6a30BOI0 CYyTHICTIO I 30epiranHs iH(opMalii Ipo 3aBAaHHS 3 TUCITUILIIHU;
: bl (19 (13 (13 2 :

MICTUTh 3B’S3KM ‘‘Oarato-10-oJHOTO Ta ‘‘Oararo-m10-0ararbox” 3 CYTHICTIO

“ITpopine  kopucTyBaua” i TOCWJIAHHS Ha BHKJIQJA4iB 1 CTYJICHTIB

BIJIMOBIAHO, & TAKOX “‘Oararo-mo-o6ararbox’”’ 3 cyTHICTIO “Po3kman”.
8. Po3B’sa30k (Solution).
ITons: 1d, uuid, yac Ta gara CTBOpEHHS, KOMEHTAp.

€ 6a30B010 CYTHICTIO AJis 30epiranHs iHdopMallii mpo BiANOBIAL a00 PO3B’ 30K
CTYICHTOM 3aBIaHHS 3 JUCIUIUTIHU; MICTUTH 3B’S3KH ‘‘0araro-mo-ogHOTO 3

OB’ sI3aHUMHU CyTHOCTAMHU “3aBaanus’ Ta “IIpodins kopuctyBaya”.
9. Ominka (Grade).
[Tons: 1d, uuid, 6an, yac Ta 1aTa CTBOPEHHS, KOMEHTAp.

€ 0a30BoI0 CyTHICTIO 17151 30epiranHs iHdopmallii Tpo OLIHIOBaHHS BiJAIMOBIII
CTy[€HTa; MICTUTh 3B’SI3KH “‘OAMH-0-OJHOTO” 3 TIOB’SI3aHOI0 CYTHICTIO

“Po3B's130K™ Ta “Oararo-m10-oaHoro 3 cytHicTio “IIpodine kopucTyBada”.
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2.5 Orsisia TeXHOJIOTi Ta MOB MPOrPaMyBaHH#, 110 0y 1M BUKOPUCTAHI 115

no0y10BM NPAKTHUYHOI YACTHHH

JU1si CTBOpPEHHSI CEpBEPHOI YaCTUHM BE0-3aCTOCYHKY JUIsl Oprasizauii podotu
CTyZeHTIB Oyl0 BHUPIIIEHO BUKOPUCTATH Taki 3acobu: ruardgopmy Django, a came
dpeliMBopku 111 po3poOku  BeO-pimeHb Django ta Django Rest Framework,
cuctemMy ympaBiiHHS Oazamm maHux PostgreSQL; stk MoBy po3poOKHM cepBepHOi
gyactuHu oOpaHo Python (ocHoBHa MoOBa mporpamyBaHHA It  OOpaHUX

(peiMBOPKIB).

3rinHo ogimiitHoi JoKyMmeHTalli, Django € 0e3KOIITOBHUM, BUCOKOPIBHEBUM,
Python-based BeO-ppeiiMBOpKOM 3 BIAKPUTHUM BHXITHUM KOAOM, IO MPU3HAYCHHIM
JUISL MIBUAKOI pO3pOOKM BEO-3aCTOCYHKIB 3 MOTEHLIATIOM s MaciuTaOyBaHHS.
Po3pobuuku gaHoro (¢GpeiMBOpPKY NPUTPUMYBAIUCh MPHUHIMUIIB TTOBTOPHOTO
BUKOPUCTAHHS KOAY, MOAYJIBHOCTI, 3MEHIIEHHs 3aJeKHOCTEH Ta 3B’SI3HOCTI MIXK
MOIYJSIMU / KOMIIOHEHTaMH, a TakKoX 3aranbHoro miusa Bcix Python-3acrocynkis
“Don’t Repeat Yourself”. Jlaauii ¢ppeiiMBOpK Mae 3HAYHY CHUIBHOTY NMPUXHUIBHHUKIB

Ta BHKOPHCTOBYBABCA [JII CTBOPCHHA TaKHX BC6-33,CTOCYHKiB K Instagram,

Bitbucket, Mozilla Tomro [9].

Y Django Framework BHKOpPHUCTOBYETHCSI CTaHAAPTHUMA A OLIBIIOCTI
MOHOJIITHUX B€0-3aCTOCYHKIB apXiTeKTypHUl madnoH “Mogens — [IpencraBieHus —
KonTtponep”, 1mo nomisrae B po3noAiull YChbOro KOy 3aCTOCYHKY Ha 3 JIOTIYHI LIapH

(puc. 2.2):

1) map manmx (Model) — BimmoBimae 3a Oi13HEC-JIOTIKY OOpOOKM TaHUX, MICTHTh
CTPYKTYPH JaHUX IJs TPEICTABICHHS HAsBHUX B CHUCTEMi CYyTHOCTEH Ta
3acobu JuIs B3aeMoii 3 6a3010 qaHux HampsaMy ado uepes 6i0mioreky ORM;

2) wap npencrasieHHs (View) — BUKOPUCTOBYETBCS Ul MPEICTABICHHS JAHUX
yepe3 BUBHAYEHUN KOPUCTYBallbKUi 1HTEepdelic, HalvacTilie — rpadiuyHuii;

3) map xouTponepis (Controller) — Buctynae inTepdeiicoMm Mixk IapamMu TaHUX Ta
Npe/ICTaBlIeHb, IHTEPIPETYE OTPUMaHI 3 KOPUCTYBALIbKOTO 1HTEpQeEicy

KOMAaH/]IU JUIsl KOPEKTHOT'O JTOCTYIY J0 JAHUX Ta MOBEPTAE OAEprKaHl JaHI.
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Datasets User Input

Create, Update, Delete Data for Display

Puc. 2.2. Ctpykrypa mapiB ¢ppeiiMmBopky Django
Jlo mepeBar manoro ¢GpperiMBOPKY MOXKHA BiTHECTH:

— TPOCTOTa PO3POOKHM 3aCTOCYHKIB Ta BHUBYCHHS (PpEWMBOPKY 3a pPaxyHOK
Python;

— TMPHUHIMI MOIYJABHOCTI Ta MIATPUMKA 3HAYHOI KIJIBKOCT1 CTOPOHHIX 010110TEK

— mnpunuun “Batteries included”, To0TO mocTauanHs 3 (ppeHMBOPKOM 3araibHUX
JUIsl OUTBIIOCTI BE0-3aCTOCYHKIB KOMITOHEHTIB, Takux K Oi0mioreka ORM,
3acoOu aBTeHTHU(IKAIlI] Ta aBTOpHU3allli, MaHENIb aJIMIHICTpaTOpa TOIIO;

— CTaHJapTHU30BaHa CTPYKTypa BeO-3aCTOCYHKIB, IO JIO3BOJIIE HE BUTpPAvYaTH
0araro 4yacy Ha MPOEKTYBaHHS Ta 3MEHIIIY€E KITbKICTh apXITEKTYPHUX MOMUJIOK;

— HHU3bKa 3B’A3HICTH MK OKPEMHUMH MOXYJISMHU / KOMIIOHEHTaMH Ta 3arajbHa
MacIITabOBaHICTh;

— miaTpuMmka BOyZOBaHMX 3aco0iB  Oe3leKM Ta MEeXaHI3MIB 3aro0iraHHs

MOIIMPEHUX aTak, Takux sk SQL 10’ ekIii Ta Mi>kcaliToBa TiapoOKa 3aruTy.
Henonikamu Django €:

— MOHOJITHICT (PEeHMBOPKY Ta HASBHICTh 3HAYHOI KUIBKOCTI BOYIOBaHUX

MOJYJIIB HE MIIXOAATh YCIM MPOEKTaM;
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— BUKOPHUCTAaHHS JOCHUTh MOBUIbHOI, MOPIBHAHO 3 1HUMHU, ORM Ta BiJICyTHICTh
3aco0iB a1 O6e3mocepeHboi B3aeMoii 3 6a3or0 gaHux depe3 SQL;

— HHU3bKa 3arajbHa MPOAYKTUBHICTE (PEUMBOPKY Ta  pPO3pOOIIOBAHUX
Be0-3aCTOCYHKIB TIOPIBHSHO 3 aHaloriuHumMu 3acobamu Ha C#, Java abo

GoLang.

Tak sk Django Framework nHe mae BOymoBaHoi minTpuMku BeO-API, mms
CTBOPEHHSI CEPBEPHOT0 BeO-3aCTOCYHKY Oyj0 O0OpaHO HAMOUIBIN MOIIMPEHY Cepen

Django-po3po6nukiB 6i0mioreky Django Rest.

Django REST - me Python-6iGmioreka 3 BIAKPUTHUM BHXITHUM KOJOM,
opieHTOBaHa Ha cTBOpeHHs1 BeO-API 3acTtocyHkiB 3a gomomoror ¢GpeiMBOpPKY
Django. Sk 1 ¢perimBopk Django, Ha sikoMy mana 0ibmioteka 6a3yeThcs, Django
REST nputpumyeThCsl MPUHLMIIB MOIYIbHOCTI, IOBTOPHOI'O BUKOPUCTAHHS KOy Ta
HaJaHHS KOPHUCTYBady 3HA4YHOI KUIBKOCTI BOyaoBaHUX 3ac00iB. OCHOBHOIO 1/1€€10
Django REST € posaineHHst koqy Ha JEKIIbKa JOTIYHUX YAaCTUH, CXOXKE JI0 MiAXOIY

MVC B Django:

1) map moneneld — MICTUTh CTPYKTYPH JaHUX I MPEACTABICHHS CYTHOCTEH
Be0-3aCTOCYHKY Ta 3aco0u IJis B3a€EMOIIi 3 HUMU;

2) map cepiajgizaTropiB  — BHUKOPHCTOBYETHCS JJISI KOPEKTHOTO IEPETBOPECHHS
naHux 3 ¢opmary o0’ektiB Python y mnommupeni ¢opmaru mnepenaui i
30epexeHHs 1anuX, Taki sk JSON, XML Tomo;

3) map KOHTpoOJepiB — 0OpoOIsie KOPUCTYBAllbKl 3allUTH, NEpeJae Ta NpUiMae
JaHl, MEePEeTBOPIOE OTpUMaHl JaHl y (opmar o0’ektiB Python 1 HaBmaku 3a

JIOTIOMOTOIO cepiaiizaTopa.

OcnoBuumu ocobnuBoctsiMu  Django REST € HamanHa po3poOHHKY
MOJKJIMBOCTI BiacHOpyY cnpoektyBati URL-cTpykTypy Ta BUBHAYUTH KIHLEB1 TOUKH,
HasSBHICTH BOY/JIOBaHMX 3ac00iB meperisiay Ta nepeBipku API, miarpumMka mommpeHnx

IIPOTOKOJIIB aBTEHTU(]IKaIIIT Ta aBTOpU3AIlii.
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OcHoBHuMU TiepeBaramu gppeitmBopky Django REST e:
— TPOCTOTa Ta THYYKICTh BUXIJTHOTO KOJY;
— TOTY)XHMM MeXaHI3M cepiaimizamii, cyMicHuii sk 3 ORM-opieHTOBaHMMHU
JDKeperaMu JIaHuX, Tak 1 0e3 HUX;
— HasBHICTh TPOCTUX JUIS HaJAIITyBaHHS BaJliJIaTOPiB, aBTEHTHU(]IKATOpIB Ta
napcepis;

— HasABHICTH BOYJOBAHOTO MariHaropa Jijisi 3py4YHOi nepeaadi JaHuX MakeTaMu.

Yepesz te, mo Django REST 6a3yerbcst Ha 3acobax Django, kpim mepesar
naHui perMBOPK YCHaJKOBY€E TAKOX 1 Takl HEJOJIKHM SIK HU3bKA MPOIYKTUBHICTD,

MOHOJITHICTh CTPYKTYpH, MOBiJIbHA 0161m10Teka ORM.

PostgreSQL, a6o Postgres (puc. 2.3) — 11e 6e3k0mMTOBHA 00’ €KTHO-PEIAIIITHA
CHUCTeMa YIpaBIiHHSA 0a3aMy JaHWX 3 BIIKPUTHM BUXIJIHAM KOJIOM, 3aCHOBaHa Ha
po3pobineniit y 70-x pokax B KamidopniiicekkoMy yHiBepcuteTi bepkii cucrtemi
Ingres. Xoua mpotoTun cucreMu mij Ha3Bowo Postgres Oy po3pobnenuii me B 1987
poIli, Mepluii TMOBHOLIHHUK peli3 cucTteMu BinOyBcs y 1996 pori mig Ha3BOIO
PostgreSQL Ta mouartkoBoro Bepciero 6.0, mo migkpecntoe marpumky SQL [10].

CKB/] PostgreSQL mae Taki 0COONMMBOCTI:

— CYMICHICTb 3 PI3HUMH IJIaTHOpMaMHU 3 BUKOPUCTAHHIM OUTHIIIOCTI TOMYISIPHUX
MOB TIPOTpaMyBaHHS;

— TIOBHA MATPHUMKA KIIE€HT-CEPBEPHOI apXITEKTYPH;

— BianoBigHicTh cTangapty ANSI SQL;

— pemikaiis SSL, opieHTOBaHa Ha KypHAIIOBAHHS Ta TPUTEPH;

— TIATPUMKA yIPaBIiHHA 0araToBEpCiiHOTO Mmapanenizmy;

— marpumka ¢dopmary JSON s B3aeMofii 3 IHIIMMHM CXOBUILAMHM JaHUX
(manpuknan, NoSQL);

— BHCOKa J10 CTYHHiCTB.

OcnoBuumu niepeBaramMmu CKB/] PostgreSQL e:
— PostgreSQL € 0€3KOIITOBHUM NPOrpaMHUM 3a0€3MEUEHHSIM 3 BIIKPUTUM

BUX1IHUM KOJIOM;
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— TIATPUMKA HU3BKOPIBHEBOIO OOCIYrOBYBaHHS Ta aJAMIHICTPYBAaHHS SK JUIs
BOYZIOBAaHOTO, TAK 1 I KOPIIOPATUBHOTO BUKOpHUCTaHHs PostgreSQL;

— MOXJIMBICTb 3aIlyCKaTH JMHaMI4HI BeO-cailTu Ta BeO-3actocyHku yepe3 LAMP
(Linux, Apache, MySQL, PHP/Perl/Python) crek;

— CTIHKICTh 1O HECNpaBHOCTEW 3aBAsSKK (YHKII >KypHAIIOBaHHS 13 3alMCOM

Harepes.

Jlo ocHoBHMX HenomikiB PostgreSQL BimHOCATh HUXYY NPOIYKTUBHICTb
mopiBHsHO 3 MySQL, BigcyTHicTh BOymoBaHoro rpadidgHoro iHtepdeiicy,

HE0OX1IHICTh 3HaHHS SQL /151 CTBOpPEHHS €H/IMOIHTIB.

! pgAdmin 4
File ~ Object - Tools + Help -
A Browser @ Dashboard @ Properties [BSOL | Statistics ¢ Dependencies 43 Dependents ¥ Query - perna on post
E S 1 "~ . .
T_i_mrs(} = - Q |+ B B m ¢~ Y ~ |Nolimit J ¥y . 0 . X
£ (¥ PostgreSQL 10
= = Databases (3) perna on postgres@PostgresQL 10

= select sum(ST_Length(egeom)),max(ten) from per22 group by ten;
" 59 Casts
" & Catalogs

—jLlanguages
=8 @Schemasﬁ}

é"@puhlic
i+ A |, Collations Data Qutput Explain  Messages  Query History

ity Domains =sum max
¥l double precision integer

_';‘ FTS Configurations
% FTS Dicti ] 371.703806134909 -10002
N '.:', Ictionaries

[

=3

B Aa FTS Parsers
(23

(23

(23

12756.6709856444 -10003
- [E)FTS Templates 11312.7390954867 -10001
- [F] Foreign Tables

- {{# Functions

‘L\.HN_\

5441730.08026718 10000

Puc. 2.3. Tlpuxnag po6otu 3 PostgreSQL B cepenoBuiii pgAdmin

2.6 Ornisig apxXiTeKTypH CEPBEPHOIO 3aCTOCYHKY

OcHoBHOIO oaMHHUIIEIO BeO-3acToCyHKY Django € mpoekTt Django, 1o Bkitodae
onuH abo gekinbka Django-3actocynkiB. Jlogarok Django — ne Python-monyns, 1o
MICTUTh HaOip Mojenel, mabloHIB, KOHTPOJEpIB, CTaTUYHUX ¢aiiB, dailmp 3
URL-agpecamu Ta sSIKMif MOYXe BUKOPUCTOBYBATHUCH HE3AJIEKHO B1J] POEKTY. 3arajiom
KOXKEH MPOoeKT Django CKIIaga€eThCcsl 3 TOJIOBHOTO MOJIYJIS, B IKOMY MICTAThCS (hailiu

HanamryBaHHsa npoekra Ta HTTP-cepeepa, kopenei URL-aapecu Tomo, a Takox 3
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JOJAaTKOBHUX MOI[YJ'IiB, B KOXHOMY 3 SKHX OIIMCYETHCA TOW YW IHIIHHA KOMIIOHEHT

cuctremu. Ha pucynky 2.4 mnpencraBieHO CTPYKTYpYy

3aCTOCYHKY.

b Ims-api

B venv
accounts
api
common

7 config

O education
management

I staticfiles

& .dockerignore

L L T

env.dev
4 .gitignore
# b calite?

& docker-composeprod.yml

& docker-composeyml

@ Dockerfile
LICEMSE

dj manage.py

E poetrylock
pyproject.toml

README.md

2 requirements.txt
traefik.dev.toml
traefik.prod.toml

> External Libraries
B Scratches and Consoles

PO3POOIIEHOTO CEePBEPHOTO

Puc. 2.4. Ctpykrypa mpoekTa po3po0iaeHoro Be6-3acToCyHKa

Sk BUJHO 3 PHUCYHKY, pO3pOOJEHHIl 3aCTOCYHOK TaKOX € MOAYJIbHUM Ta

CKIIQJaeThCs 3 Takux Django-101aTKiB:

— Moayab config MICTUTh HAJIAIITYBaHHS IPOEKTY;

— MOAYTh COMMON MICTUTh CHUIbHI IS

HaAINPUKJIAJl, MOJIEJI Ta Cepiaii3aTopu;

— MOIyJdp accounts MICTUTh MOJEI

00JIIKOBMH 3aITUCAMU;

— wMonyas  education  MICTUTH  Monenl IS

KEpyBaHHS

IHIIX MOAY/IIB KOMIIOHCHTH,

A1 KEPYBAHHA  KOPUCTYBAllbKUMH

HaB4YaJIbHUMU

JTUCITUTUTIHAMY, TpadiKamMu MOA1H, PO3KIIaIOM TOIIO.
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— MOAYIh api peanizye Oi13HEC-JIOTIKY 3aCTOCYHKY Ta MICTUTh Cepiaiizaropu,

KOHTPOJIEPH 1 KJ1acu (IIbTPYyBaHHS 3alHTiB.

Takox y mpoekti 30epiraioTbCsi JOJATKOBlI  (ailin  HanalmTyBaHHS
Nginx-cepBepa, (aitnu a1 KepyBaHHs KOHTEHHEpU3aIli€o 3acTOCYHKY yepe3 Docker

ta Docker-compose, ¢aiinu 3 HanamTyBaHHIMU 3MIHHUX CEPEAOBUILA.

Hwxde Ha pucyHky 2.5 300pakeHO CXeMy CYTHOCTEH Ta 3aJI€KHOCT1 MI>K HUMH
(iHmm  glarpamMu - MICTATbCsT B jaodarky A). Hampuknaa, 3 pUCYHKY BHUIHO
BUKOPHUCTAHHS MOJeJIed MpoduTiB KOpUCTyBada Jyisi 30epiraHHs 3almucaHuX Ha Kypc
CTYICHTIB Ta IHCTPYKTOPiB Kypcy, (GOpMyBaHHS CIIHCKY CTYACHTCHKHX TpyTI,
BU3HAUCHHS CIHMCKY MPUHAJICKHUX 10 CTBOPEHOI MOJii KOPUCTYBAdiB, CTBOPCHHS Ta

NEPEBIPKHU 3aBJIaHb TOIIIO.

User Course Timetable Timetable ltem
UuID uuID uuiD UuID
Email Code Start Date Title
ol 3_-1 "x
Full Mame Title _>—q_4 End Date Description
Groups Instructors MNonperiodic Events Start Time
0.
Permissions Student Groups Periodic Events End Time
A Timetabla
Use 0 * Content |
i 0.* = Instructor
InstructorProfile  [~0..% 0.
r p 0 Students
User -
, <> ) Z\,l\. Extends
wio 0.* Btends Extends
! Student Group Nonperiodic Timetable ltem Periodic Timetable ltem Event
Lk';e JuiD Date Weekday Event Type
Title Repeat Type Details
studentProfle (0. —— Em‘%s beal P
LUID -4 *=—q— Students |
,. Assignment :
J _D_. A q Use !
ser Content ;
AT 4
l.:lse USF 1 _I_* Event Type
1™ Solution Grade uuiD
uuID uuiD Title
Student Grade Value
Created At Instructor
Comment Created At
Content Comment

Puc. 2.5. Cxema 0CHOBHHMX CyTHOCTEH B CUCTEMI
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B Moaymi common MICTATbCA CHUIBHI JIS BCIX MOIYJIB KOMIIOHEHTIB
eJIeMeHTIB, Takl sk po3mupeHHs moxaeni 3 UUID-monem, momens pi3HHX THIIB
KOHTEHTY (30Kpema (aiiliB); Ha PUCYHKaX HIXKYE MPEJCTABICHO BIJAMOBIIHUNA KOJI.
Knac UUIDFieldMixin ycnaakoByeTbesi Bif BOymoBaHoro B Django kmacy s
BU3HaueHHs Moxeneh nanux Model. Kmac Model mictute HabGip MeTOmiB auis
KEepyBaHHSI MOJISIMH MOJIEJ1 Ta BUKOPUCTOBYETHCS ISl peeCTpallii Mojieli JaHux y 6asi
nanux yepe3 ORM. Sk BugHO 3 pUCYHKY, JOCTYII 10 JAHOTO KJIACy MOKHA OTPUMATH
3 Moayis models, mo 3HaxoauThbest B mpoctopl django.db Ta MICTUTH TaKOX KJacu
nomB Juisi Moxenei. B ganomy Bumanky Oyno oOpano mnone UUID, To6to
yVHIBEpCaJbHUHN YHIKJIBHHUM 11eHTU(]IKATOD, Ta 33aHO TTapaMETPH JIJIsl MOJICITIOBAHHS
MOBEIIHKU MyOIIYHOTO KJIoUa. 3a paXyHOK BJIACTUBOCTI abstract y BKIaJeHOMY Kiaci
Meta kmac UUIDFieldMixin ne Oyme 3apeectpoBaHo B 0a3i JaHMX, a JIUIIE
BUKOPHUCTOBYBATUMEThCSI K MIKCIH, TOOTO Jl0llaBaTUM€ TIEBHY JIOTIKY B
KJIACH-CIAIKOEMII].

class UUIDFieldMixin(models.Model):
vuid = models.UUIDField(
unique=True,
editable=False,

default=uuid.uuid4,
verbose_name="Public identifier’

class Meta:
abstract = True

Puc. 2.6. Knac criemiansaoro mons 3 UUID

Ha pucynky 2.7 300paxeHo KJIacH JIJisi MPEACTABICHHS KOHTEHTY B CUCTEMI —
ximacc Content Buctynae cxoBumeM, a Contentltem — KOHKPETHOIO OIWHHMIIEIO
KOHTCHTY, Hampukiaa ¢aiiaoM; sSK 1 B TOMEPETHROMY NPHUKIAMI, Il KIacH €
aoctpaktHumu. B kmaci Content peamizoBano npunnun Generic  Relation
(y3aragpHEHE BIIHOLIEHHS), 3aBJSKH SIKOMY MO)KHA OCHJIATUCH OUIBII HIXK HA OJIHY
MOJIeTTb 4epe3 3O0BHIMIHIA Kitod. Peamidyerbest 1ell MexaHi3M 3a JIOIIOMOTOIO

y3arajabHeHOro 30BHiIIHbOrO Kitoya (GenericForeignKey) Ta 00’exTa TUITy KOHTEHTY.
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class Content(UUIDFieldMixin, models.Model):

"""Basic model for course contents."""

content_type = models.ForeignKey(
ContentType,
limit_choices_to={
'‘model__in': (
"text’,
'video"',
'image"’,
'file',

},
on_delete=models.CASCADE,
)
object_id = models.PositiveIntegerField()
item = GenericForeignKey('content_type', 'object_id')

class Meta:
abstract = True

class ContentItem(UUIDFieldMixin, models.Model):

"n"Bgsic model for content items."""

title = models.CharField(max_length=250)
created_at = models.DateTimeField(auto_now_add=True)

updated_at = models.DateTimeField(avto_now=True)

class Meta:
abstract = True

def __str__(self):
return self.title

Puc. 2.7. Moaeni njis npeacTaBlieHHs] KOHTEHTY B CUCTEMI

B wmomyni accounts peamizoBaHO MOnAENTh KOPUCTyBada CHCTEMH Ha 0asi
BOynoBaHoi y Django moneni AbstractUser Ta po3mmpenb 3 103BOJIaMH; CTBOPEHO
Mozeni TpoduTIB  KOPUCTYBadiB Ta aKaAeMIYHOI TPYNH; TaKOX pearTi30BaHO

KJIac-MEHE/KEp Il KEpPyBaHHS IMPOILIECOM CTBOPEHHS KOpHUCTyBauiB. B momymi



36
education peayi30BaHO MOAENI ISl MPEACTABICHHA UCUUILUIIH, rpadikiB MOAIH,
BJIaCHE TOMIH, 3aBHaHb 3 aucuMIuniH. [lpukimam Mopenmi AaHWUX Ta BiAIMOBIIHUMA

KIIaC-MCHCPKEP NPEACTABICHO HUXKYC.

Knac CustomUser ycnangkoBye BOynoBany B Django monens AbstractBaseUser,
0 BXKE peaidye JesKi MoJisg, Taki K IOJIe MapoJil0 1 4ac OCTaHHBOTO BXOJY, Ta
METOJIM, HANpPWKIaA, I CTBOPCHHS TApOJI0, TEPEBIPKA aBTEHTU(]IKOBaAHMIA
KopucTyBady a00 aHOHIMHHMHI Tomo. B manomy Bumagky B Moxeni CustomUser
peaaizoBaHO MOJs IMEHI Ta E€JIEKTPOHHOI MOIITH KOPHUCTyBauya, AaTh CTBOPEHHS 1
oCTaHHBOI Moaudikalii, OyJIeBHUX TOJIB aKTUBHOCTI OOJIKOBOTO 3aIliCy Ta CTaTyCy
aamiHicTparopa. KpiM Toro Bu3HaueHi OOOB’SI3KOBI IMOJII Ta TMOjde, IO
BUKOPUCTOBYETbCA SIK JlaHl s BXOAY, a TaKOX BKa3aHO KJac-MEHEKEp IS

cTBOpeHHsI 00’ exTiB kiacy CustomUser.

Ha pucynky 2.9 mnpexncraBieHO BHU3HAUEHUW KIIAC-MEHEMKEp  Kiacy
CustomUser. B Django BHUKOpPHCTOBYETbCSI MO KOPUCTYBA4iB Ha MPOCTUX Ta
CyIep-KOPUCTYBaviB, 10 MArOTh yCi IpaBa 3a 3aMOBYYBAHHSIM — JIJII CTBOPCHHS
KO)KHOTO 3 IIMX THIMIB HEOOXITHO BHU3HAYUTH OKpeMui Meron. B kiaci
CustomUserManager  peaiizoBaHO BIMOBIAHI ~ METOAM  create user  Ta
create superuser: B METOJI create superuser OyJeBi Mol CTaTyCy aaMiHicTpaTopa Ta
CYNEpKOPUCTYyBaua BCTAHOBIIOIOTHCA SIK True, a TakoX MEpPEeBIPSETHCS KOPEKTHICTD
JAHUX TIOJIIB, MICJS YOTO BUKJIMKAETHCS METOJ create user; B METOAl create user
MEPEBIPSAETHCA KOPEKTHICTh TMepefaHuX JaHuX (IMEHi, EJeKTPOHHOI TMOIMITH Ta
MapoJit0 KOPUCTyBaya, IMICJsi 4Ooro BiIOYBA€ThCA 3aJlaHHS YCIX IHIIMX IOJIB KJacy

CustomUser Ta mudpyBaHHs HapoJIio 3a JOMOMOIO0 BIJMOBIIHOIO METO/IA.
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class CustomUser(AbstractBaselUser, PermissionsMixin, UUIDFieldMixin):

""UCustom user model with roles and emall address 15 the unique identifier."""
full_name = models.CharField(max_length=255)
email = models.EmailField(unique=True, validators=[validate_emaill)
created_date = models.DateTimeField(default=timezone.now, editable=False)
modified_date = models.DateTimeField(default=timezone.now, editable=False)
is_staff = models.BooleanField(

_('staff status'),

default=False,

help_text=_(

'Designates whether the user can log into this admin site.'),

)

is_active = models.BooleanField(
_(ractive'),
default=True,
help_text=_(

'Designates whether this user should be treated as active. '
'Unselect this instead of deleting accounts.®
),
)
date_joined = models.DateTimeField(
_('date joined'), default=timezone.now, editable=False)
last_login = models.DateTimeField(
_("last login'), blank=True, null=True, editable=False)

USERNAME_FIELD = 'email’
REQUIRED_FIELDS = ['full_name']

objects = CustomUserManager()

def __str__(self):
return f'{self.full_name} ({self.emaill})’

class Meta:
verbose_name = _('user')
verbose_name_plural = _('users')

Puc. 2.8. Mogens asis npeacTaBieHHs 00IIKOBOTO 3alUCy KOPUCTyBadya
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class CustomUserManager(BaseUserManager):

—+

I - e -
e+ an BRSO A cpar Ky ljeare nf
sTtom manager jor credting users oj

= E =F

def create_user(self, full_name, email, password, #**extra_fields):
if not full_name:
raise ValueError(_("The full name must be set"))
if not email:
raise ValueError(_("The email must be set"))
if not password:
raise ValueError(_("The password must be set"))

extra_fields.setdefault('is_superuser', False)
extra_fields.setdefault('is_active', True)

email = self.normalize_email(email)

user = self.model(email=email, full_name=full_name, *xextra_fields)
user.set_password(password)

user.save()

return user

def create_superuser(self, full_name, email, password, #*extra_fields):

LIl LIl

Extra_Fields.setdefaULt['is_staff', True)

extra_fields.setdefault('is_superuser', True)

if extra_fields.get('is_staff') is not True:

raise ValueError('Superuser must have is_staff=True.')
if extra_fields.get('is_superuser') is not True:

raise ValueError('Superuser must have is_superuser=True.')
return self.create_user(full_name, email, password, **extra_fields)

Puc. 2.9. Knac-menemxep i1 MOACI KOPUCTyBada

LlenTpanpHoto yactuHoio APl Buctymae wmomynbp api, 0O MICTUTh
cepiajnizaropu i NepeBeneHHs aaHux 3 ¢opmary kiaciB Python y ¢opmar JSON
a60 XML Ta HaBnaku, Kjacu JUIsl peajizalii JOriku (GuibTpanii 3anuTiB, KOHTPOJIEPH
st OOpoOKM 3amuTIB 1 TOBEPHEHHS HEOOXIMHUX JaHUX 3a JIOMOMOTOIO
cepiamizaTopiB. Takok B JaHOMY MOAYJ PO3MILIYIOThCS KIHIIEBI TOYKH, OB’ sI3aH1 3

API cuctemu. Hmwkde nmpeacTaBieHo MpUKIIa OB’ S3aHUX MK COOOI0 cepiaizaropa,
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kiacy (¢uibTpanii Ta koHTpojepa. Kiac cepiamizaropa ycHnaakoBYETbCS Bij
BOYZIOBAaHOTO y bpeitMBOpK Django REST cepiamizaropa
HyperlinkedModelSerializer, mo Hanae url-nose 3 nocusiaHHAM Ha MOTOYHUM 00’ €KT.
VY BkiageHoMy kiaci Meta 3aaeThest OB’ s13aHa MOzieTb, ToOTO kitac Course, Ta Mo
kiacy Course, siki HeoOxiqHO nepeTrBoproBatu y Gopmar JSON. s npencTaBiieHHs
3QJIEKHOCTEH 3 IHIIMMU MOJENSIMU BHKOPUCTOBYETHCSl PpEaJli30BAHE B MOAYII
common mone UUIDHyperlinkedRelatedField, mo BuxopucroBye UUID mns
MMOCWJIaHHA HAa HEOOX1IHI 00’ EKTH.
class CourseSerializer(serializers.HyperlinkedModelSerializer):
instructors = UUIDHyperlinkedRelatedField(
view_name='instructor-detail’,

gueryset=InstructorProfile.objects.all(),
many=True,

student_groups = UUIDHyperlinkedRelatedField(
view_name="student-group-detail”,
gueryset=StudentGroup.objects.all(),
many=True,

timetables = UUIDHyperlinkedRelatedField(
view_name="timetable-detail’,
read_only=True,
many=True,

contents = CourseContentSerializer(many=True, required=False, )

class Meta:
model = Course
fields = (

)
extra_kwargs = {...}

Puc. 2.10. Cepianizarop Mojesi Jyis TpeACcTaBICHHS TUCIUILTIH
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Knac nns ¢uneTpanii 3anuTiB ycnaakoByeThesi Bij kiacy FilterSet, no Hamgae
oi0mioreka django-filter. B kmaci Bu3HaYeHO MOB’S3aHY MOJACHIB Ta IOJS, 32 SKUMU
KOpHUCTYyBad MaTUME 3MOTy (QinbTpyBaTH 3amuT. B mepeBH3HaAu€HOMY METOII (S
peaizoBaHo JIOTIKY (iIbTpallii CIUCKy 00’ €KTIB 3aJ€KHO BiJ THITy aBTOPHU30BAHOTO
KOpUCTYyBaua: HaMpUKIIAJ, JUJIs CTyJAEHTa BIAOOpaXKaTUMYThCS JIMIIE T1 IUCIMIUTIHU, B
iH(popMallii SKUX BKa3aHO rpymy cTyzaeHTta. Ilicns mepeBIpkM KOpHCTyBaua 3aluT

GbITBTPYETHCS 3a JOOMOTOI0 MeTofa filter Ta moBepTa€EThCS K pe3ylbTaT METO/A.

class CourseFilter(filters.FilterSet):
instructors = filters.ModelMultipleChoiceFilter(
label="'Instructors', field_name='uwuid',6 to_field_name="uvuid’,
gueryset=InstructorProfile.objects.all(),

student_groups = filters.ModelMultipleChoiceFilter(
label="'Student Groups', field_name='vuid', to_field_name='uvuid',
gqueryset=StudentGroup.objects.all(),

class Meta:
model = Course
fields = ('code’', 'title', 'instructors', 'student_groups',)

@property
def gs(self):
parent = super().qs
user = getattr(self.request, 'user', None)
students = StudentProfile.objects.filter(user=user)
instructors = InstructorProfile.objects.filter(user=user)
if students:
student = students.first()
student_group = student.groups.first()
return parent.filter(student_groups=student_group)
if instructors:
instructor = instructors.first()
return parent.filter(instructors=instructor)
return parent

Puc. 2.11. Knac qys dinpTpartii 1uCiuIuiig
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class CourseViewSet(viewsets.ModelViewSet, MultiSerializerMixin,
UUIDLookupFieldMixin, AutoPrefetchViewSetMixin):
gueryset = Course.objects.all()
serializers = {
'default’': CourseSerializer,

}
filterset_class = CourseFilter
search_fields = ('code', 'title’',)

Puc. 2.12. CRUD-koHTpOED 7151 pOOOTH 3 MOAEILTIO AUCITUTLTIH

2.7 IHCTPYKLiA KOPUCTYBa4Ya

OCHOBHI XapaKTePUCTUKH 3aCTOCYHKY:

Mosa npoepamysanns: Python
Cepeoosuwye po3pooku. Visual Studio Code Ta PyCharm Professional
Minimanoui cucmemni gumo2u:

e 04-0itHa omnepauiiiHa cuctema Windows, macOS abo auctpuOyTus

Linux;

e Python 3.6 a6o Buie (B pasi 3amycky uepes iHTepaperarop Python);

e CVYbB/I PostgreSQL 13 (B pa3i 3amycky uepe3 inTepnpetarop Python);

e Docker Ta Docker-compose (B pa3i 3anmycky 3a gonomororo Docker);

e 300 Kb goctynHOro mpocTopy Ha >KOPCTKOMY JUCKY.

Bxioui oawni:
e HTTP-3anuTu 3 aapecaMu KiHIIEBUX TOYOK;

e mapamerpu: naHi y JSON-dopmari.

Buxioni oawni:

e HTTP-Bignosini 3 nanumu y JSON-dopmari.

3amyCcTUTH 3aCTOCYHOK MOXKHA JBOMa crocobammu: Oe3MocepeHhO uepes
inTepriperatop Python abo 3a mgomomororo 3aco0iB Docker; B 000X Bumagkax
HEOOX1THO CTBOPUTH (Dailyl 3MIHHUX CEpEelOBHUILA .env, B SIKOMY MOTPIOHO BKa3aTH
HaJAIITyBaHHS 3aCTOCYHKY (HANpHKIaa, CEKPETHHM K04 Ta JO3BOJICHI JOMEHHU) Ta

JaHl 71 1ocTyny Ao 0a3u JaHux (Ha3By 0a3u JTaHMX, 1IM’sl Ta MapoJib KOPUCTYyBaya,



42
nocuijianHs Ha 0asy manux y ¢gopmari psql://im’si_KopucTyBada:nmapoib@iM’sa_XOCTY:
nopt/Ha3Ba_0a3u_JIaHUX).

Jlns 3anmycky uepe3 Python HeoOXiHO MaTu BCTAHOBJIECHUU IHTEPIPETATOP
Python Bepcii 3.6 a6o Bumie ta CYBJ[ PostgreSQL 13. [[ns 3amycky 3acTOCYHKY
000B’SI3KOBO  HEOOX1THO CTBOPUTHU BIAMOBIAHY ©0a3y JdaHUX 3a JOIOMOTOIO
PostgreSQL Ta Bkazatu 1ii mani y Qaiial 3MIHHMX cCepeloBHINa. 3acTOCYHOK
3aIyCKaeThCs KOMaH 010 “python manage.py runserver”, 101aTKOBO MOHA BUKOHATH
koMaHau “‘python manage.py collectstatic --no-input” myisi TeHeparii CTaTUYHHUX

¢aiiniB Ta “python manage.py migrate” st OHOBJIEHHS CXeMU 0a3u JTaHUX.

3a momomoroto Docker 3amycTuTH 3aCTOCYHOK MOXKHa B JBOX PEXHMax: 3
HEe3axUuIlIeHUM 3’eAHaHHAM Ta 3 miarpumkoro HTTPS/SSL. B mepmomy Bumaaxy
HEOOX1THO CTBOPHUTH KOHTCHHEPH 3a JOMOMOror komaumu ‘“‘docker-compose build”
(mpu mepioMy 3ammycKy) Ta 3amycTUTH ix koMmaHzaow “docker-compose up”; mist
MpU3ynuHEHHsT poOOTH KOHTEWHepiB HeoOXiMHO BBecTH KoMaHmy ‘‘docker-compose
stop”. B npyromy Bunajaky y ¢aiiai 3MIHHHX CepeoBHIIA .env HEOOX1THO J0JJaTKOBO
BKa3atu iM’4 goMeny gk napametrp DOMAIN NAME Ta BUKOHYBaTH Ti K KOMaH[IH 3

nonaBanHsM napametpy “-f docker-compose.prod.yml”.

B3aemonis 3 cepBepHHM Be0-3aCTOCYHKOM TMPEACTABISIE COOOI0 TIPOIEC
Hajcuinanag HTTP-zamutie Ta 06poOku HTTP-Bignmosimei, mo moBeprae cepsep.
Jlnst po6oTH 3 3aCTOCYHKOM HEOOXITHO MATHU KIIIEHTCHKHM 3aCTOCYHOK, 3IaTHUM
nparfroBaty 3a nporokoisom HTTP ta BukonyBaru BuilieBka3aHi omepaitii. Jloctym g0
API 31iiicHIOETBCSL 32 KIHIIEBOKO TOYKOIO /api/; OUIBIIICTH 3 PeCypciB, IO HaJae
cepBepHUl  Be0-3aCTOCYHOK, BHMAaraloTh aBTEHTH(IKamii KOpHCTyBaua Ta
BIIMOBIAHUX TIpaB J103BoJy. [ aBTreHTH]iKamii HeoOxiaHo Hamicmatu HTTP-3amut
13 manumu aBTeHTU(IKamii y ¢opmari JSON 3a kiHueBow Toukoro /api/auth/login/.
Otpumaru cxemy API abo moxymenTarito y popmarax Swagger Ta Redoc moxxHa 3a
KiHIleBUMH Toukamu /api/docs/schema/, /api/docs/swagger/ Ta /api/docs/redoc/

BIAMOBIIHO.



43

2.8 TectyBaHHSI IPOrpaMHOro 3a0e3Me4YeHHS

[lepernsaHnyTu KoOpeHeBi KiHIeBI Touku, 110 jgoctynmHi B API, moxHa
MEepEerIIoBIINM 3a KIHIIEBOIO TOYKOIO /api/. B pa3i KOpEKTHOro 3amuTy CepBEP MOBEPHE
BiAMOBiAL 3 KojgoMm 200, 1m0 IMO3HAYa€ YCIIIIHE BUKOHAHHS 3aIlUTy, Ta CIIMCKOM
kiHeBux Toyok URI y JSON-¢dopmari. Pesynbrar npencraBiieHO HUKYE HA PUCYHKY

2.13.

GET W https://ims-api-dev_herokuapp.com/api/ “

Params Authorization Headers (6) Body Pre-request Script Tests Settings Cookies
Body Cookies egaders (11) Test Results lfé, 200 0K 312ms 112KE  Save Response -
Pretty Raw Preview Visualize JSON = m Q
2 "api-v1": "https://Ims-api-dev.hercokuapp.com/api/fv1/",
3 "login": "https://1lms-api-dev.herokuapp.com/apifauth/login/",
4 "logout”: "https://lms-api-dev.herokuapp.com/apifauth/logout/",
5 "change-password": "https://lms-api-dev.hexokuapp.com/api/auth/password/change/",
& "rezet-password": "https://lms-api-dev.herokuapp.com/a auth/password/reset/
7 "reset-password-confirm®: "https://lms-api-dev.herokuapp.comfapi/auth/password/reset /confirm/",
8 "get-token": "https://lms-api-dev.herokuapp.com/api/auth/token/",
a "refresh-token”: “https://lms-api-dev.herckuapp.com/api/auth/token/refresh/",
1@ "verify-token": "https://lms-api-dev.herokuapp.com/api/auth/token/verify/",
11 "api-schema": "https://lms-api-dev.herokuapp.com/api/docs/schema/",
12 "swagger”: "https://lms-api-dev.herokuapp.com/api/docs/swagger/",
13 "redoc": "https://lms-api-dev.herokuapp.com/api/docs/redoc/"
14
Puc. 2.13. 3anuT Ha OTpUMaHHsA KOPEHEBUX KIHLIEBUX TOYOK API
s BUKOPUCTaHHSA (GYHKI[10HAIBHOCTI 3aCTOCYHKY HEOOX11HO

aBTEHTU(IKYBAaTUCh, TOOTO YBIMTH B KOPUCTYBAalbKUI OOJIKOBUI 3amuc, Ta
aBTOPU3YBATHUCH JJISl TIEPEBIPKHU TMpaB AOCTyIy. ABropu3ailisi B Django BinOyBaeThcs
3a gonomororo MexaHizMa JSON Web Token: npu 3anuTi Ha aBTEHTH(IKaLIIO CEPBEP
HaJICUJIa€ KIIEHTY HEOOX1THI TOKEHH, K1 KIIEHT BUKOPUCTOBYE JJIs ITiATBEPKCHHS
OOJIIKOBOTO 3amuCy NpH KOKHOMY HACTYNHOMY 3allMTi; BX1J B OOJIKOBHH 3amuc
BiIOyBa€eThCs uyepe3 KIiHIEBY TOUKy /api/auth/login, BuXim 3 OOIKOBOTO 3ammcy —
/api/auth/logout. SIkmo Oyn0 HagaHO KOPEKTHI JIaHi JJIS BXOJY, 3aCTOCYHOK ITOBEpHE
KJIFOY aBTOpu3allii y BiANOBiAb. [Ipukiaa aBreHTH(IKALlT NPEACTABICHO HA PUCYHKY

2.14.
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POST w https://Ims-api-dev.herokuapp.com/apifauthflogin/ “

Params Auth Headers (9) Body @ Pre-req.  Tests Settings Cookies
raw JSOMW Beautify
1
2 "email”: - "ivanov@mail.com",
3 "password”: "ivanovl23mail”
4 i
Body Cookies (4) Headers (15) Test Results €% 2000K 467ms 194KE SaveResponse
Pretty Raw Preview Visualize JSON = mQ

1 [ |
"access_token™: "eyJl@eXAiOiJlKVAQiLCIhbGoi0ilIUzIANiIO.
eyl@b2tlbloeXBlIjolyWNiZ¥NzIiwiZXhwIjoxNjIzNDkyNzEwLCIqdGki0LIhMmUwWZWI2ZZWIZYTEaMTUBYTI
1% c100VmNIdiMGRIMITSInVzZ X1 faWQi0jMe£]. iBmDaYhSZE_LeQFzc0eEiRBb2vin3BhuBC 7Y xlyyazZd ",
3 "refresh_token": "eyloeXAiOilKVAiQiLCIhbGociOilIUzIaAnNils.
eyl@b2t1lblo@eXBlIjoicmVmemVzaClsIm4cCI6MTYyMzU30DgxMCwianRpIjoiNikzMThwMjUIYWMANGImN ]k
2MmI§ZmU10TkzMmF{0GOiLCI1e2VyX21kIjozNHE. VKwEBhhEipbY IHZVYOE3MNKdtmalLA_dvcEz0bYKNgw" ,

[ ;%]

Puc. 2.14. Tlpuknan aBrenTU(IKaIllT KOpUCTyBaya

B  pa3si HagBHOCTI  BIANOBIAHMX  TMpaB, 3a  KIHIIEBOIO  TOYKOIO
/api/{Bepcis_api}/{pecypc} MOXHa TMEpPErIsIJaTh CIHCOK CTBOPEHUX OO EKTIB
oOpanoro pecypcy Ta iHdopMmamiro npo kokeH 3 Hux 3a UUID, momaBatu HOBI
00’€KTH, pefaryBaTi Ta BUAAIATH BXe icHyroui. Hwmwkue Ha pucynkax 2.15 ta 2.16

MMpCACTAaBICHO CTBOPCHHA HOBOI1 I[I/ICI_[I/IHJIiHI/I Ta NCPEriaay CriuCKy I[I/ICI_II/IHJIiH.

POST w http:/flocalhost:B8008/api/vi/courses/ =
Params Authorization Headers (10} Body @ Pre-request Script Tests Settings
none form-data K-www-form-urlencoded @ raw binary GraphQL JSON -~
1 i
2 "code": "TC1",
3 "title": "Test Course",
4 "instructoxrs": [
5 "http://localhost:80858/api /vl /instructors /b9cdde9e-b1ff-4e53-82c7-dd9715ad2167/"
6 1.
7 "student_groups":|[
8 | "http://localhost:8008/api/vl/student-groups/5129448b-80d3-46d9-bfa2-£4b5569333ad /"
9 I
1@ I
Body Cookies (4) Headers (10) Test Results @ 207 Created 37ms 768E SaveR

Pucynok 2.15. CTBOpeHHS HOBOi TUCITUTLTIHA
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GET v http:/flocalhost:8008/apifvifcourses/ m

Params Authorization Headers (8) Body Pre-request Script Tests Settings Cook
Body Cookies (4) Headers (9) Test Results @ zooo0K 28ms 728E  Save Response
Pretty Raw Preview Visualize JSON = r. |
1
2 "count™: 1,
3 "next": null,
4 "previous™: null,
5 "rezults": [
& i
7 ‘url”: "http://localhost:8008/ api/vl/courses/c9d5e31@-0f8c-42fb-bb6-3bc2f9275457/",
g ‘'uuid®: "co9d5e31@-biSc-42ib-bb@6-3bc2f9275487",
= 'code™: "TC1",
1@ "title": "Test Course”,
11 'syllabus™: "",
12 "instructors": [
13 ‘http://localhost: 80608/ api/vl/instructors,/b9%cdde9e-blif-4263-82c7-dd971bad2167 /"
14 1,
15 ‘student_groups™: [
16 ‘http://localhost: 80608/ api/vl/student-groups,/51a9445b-80d3-46d9-bEfa2 - £4bE3E9333ad/
17 1.
18 "timetables": [],
19 ‘contents”: []
28 r
21
22 H

Pucynok 2.16. Ilepenisig cnucKy UCIUTUTIH

J1y1s1 3pydHOro NMpeacTaBiIeHHs yCiX KiHleBuX To4ok API B 3acTocyHok Oyno
iHTerpoBano 0i0mioTexu amns renepanii API-cxemu Swagger, Redoc ta
BrowsableAPI. [Ipukinaau BimoOpakeHHs KIHIIEBUX TOYOK B 3T€HEPOBAHUX CXeMax

MIPEACTABIECHO Ha pUCyHKax 2.17,2.18 ta 2.19.



Try it out

e Japi/vl

B Jocourses/
Parameters
No parameters
E:;';'ﬁsf, o application/json

Example Value | Schema

"code": "string”,

"title™: "strimg",

"syllabus™: "string",

"instructors": [
"string"

1,

"student_groups™: [
"string"

1,

"contents™: [

{

"item": "string"”

Pucynoxk 2.17. [lpuknaj KiHLIEBOi TOYKH B Swagger

vl_courses_create

H svllabus

H instructors

|4 student_groups

required

4 contents

Responses

> 201

cookieAuth

applicationfison ¥

string | <= 10 characters
string | <= 255 characters
string

Array of strings <uri>

Array of strings <uri>

Array of objects (CourseContent)

POST /ap

Request samples

Content type

applicationfison

Pucynoxk 2.18. [Ipukinan kinueBoi Touku B Redoc

46
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IBaHoB Bacunk MNMeTpoeud (ivanov@mail.com)

Api Root
Api Root
GET /api
HTTP 200 0K

Allow: GET, HEAD, OPTIONS
Content-Type: application/json
Vary: Accept

"api-viv: " s://1ms-api-dev.herokuapp.com/api/vl/ "

logir films-gpi-c herokuapp.com/api/fauth/login/"

"logout™: "https://lms-api-dev.herokuapp.com/apisauth/logout/

"change-password": "https://lms-api-dev.hercokuapp.com/api/auth/password/change/"
"reset-password”: "https://lms-api-dev.herokuspp.com/api/auth/password/reset/"
'reset-password-confirm™: "https://1lms-api-dev.herokuapp.com/api/auth/password/reset/confirm/
"get-token™: “https://lms-api-dev.herokuspp.com/api/auth/token/

'‘refresh-token": "hitps://lms-api-dev.herckuapp.com/apl/auth/token/refrash/
“werify-token™: "https://1lms-api-dev.herokuapp.com/api/auth/token/verify/
"api-schema™: "https://1lms-api

dev.herokuapp.com/api/docs/schema/"
.h !
"redoc”: "https://1lms-api-dev.herckuapp.com/api/docs/re

"swagger”: "https://lms-api- erokuzpp.com/api/

Pucynok 2.19. Ilpuknan kopeHeBoi KiHiieBo1 Touku B Browsable AP

2.9 BnpoBajakeHHs po3po0JieHOI CUCTeMH

Po3pobniennii cepBepHuii Be0-3aCTOCYHOK OyB YCIIIIIIHO 3aCTOCOBAHMM ITiJT 4ac
NPAKTUKA CTYAEHTIB 3-TO KypCcy Ta BHUKOPUCTAHUW ISl AOCTIIKEHBb MO0
npoBefieHHsT npakTuku cryaeHTiB  kageapu IICT [11]. Crymenramu Oyio
3alPONIOHOBAHO TaKe PIIEHHS MO peXuMaM (YHKIIOHYBaHHS Ta J1arHOCTYBaHHIO

pOOOTH CHCTEMHU:

— BBEACHHA JBOX PEXHUM pPOOOTH: OCHOBHOTO  pEXHMY, B SKOMYy BCi
MIJCUCTEMU BUKOHYIOTH CBOi OCHOBHI (pyHKINi, Ta MpodiIaKTUIHOTO, B
AKOMY O/IHa a00 BC1 MIJACUCTEMH HE BUKOHYIOTH CBOiX (DYHKIIIH;

— B OCHOBHOMY pEeXHUMI cUcTeMa 3abe3nedye poOOTy KOPUCTYBadiB B pexumi 24

roguHu Ha 700y, 7 JHIB HAa THXKICHb Ta BUKOHAHHSA CBOIX (YHKIIIH 11O 300Dy,
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00poO0I11i, 3aBaHTAXXCHHIO Ta 30€piraHHIO JaHMX, a TAKOXK HAIaHHS 3BITHOCTI 3a
MTOKa3HUKaMU;

— 'y npodiJakTUYHOMY pPEXHUMI cHcTeMa 3abe3redye MOXKIMBICTb IMPOBEICHHS
TEXHIYHOTO 00CITYTOBYBaHHSI, MOJIEPHI3allii alapaTHO-IPOTPAMHOTO KOMILIEKCY

Ta YCyHEHHS aBapiiiHUX CUTYyaIliil.

Takoxx aBropamu poOOTH OyllO0 HaJaHO PEKOMEHJAIlli MO0 BIOCKOHAJIECHHS
CUCTEMHU Ta PO3MIMPEHHS (PYHKLIOHATIBHOCTI CEPBEPHOr0 BeO-3aCTOCYHKY, HESKI 3
akuX Oyl0 peani3oBaHO MICIsS TPOBEAEHHS MOCTIDKCHHS. Y JOCTIIKEHHS Oyio

BHU/IUVIEHO TaKl MOKJIMBI JOIIOBHEHHS:

— aHaJITHKA B1JIBIlyBaHOCTI CTY/ICHTIB;

— aHaJITUKa YCIINTHOCTI CTYACHTIB (YaCTKOBO pEaTi30BaHO dYepe3 CHUCTEMY
3aBJIaHb);

— TMPOBEJEHHS KOHTPOJIIO 3HaHb (peaiai30BaHO y BUMIISAJIl CUCTEMU 3aBAaHb);

— TIPOTHO3YBAaHHS CEPEIHBOTO OaIy;

— PO3KJIaJ eK3aMeHaIlIMHOI cecli (4aCTKOBO peai30BaHO Yepe3 CUCTEMY MOI1i);

— 3BOPOTHIN 3B 430K 3 aIMIHICTpAlII€I0 HABYAIBHOTO 3aKIady;

— OTpUMAaHHS JIOAATKOBHX OaJiB.

2.10 BucHoBKHM 10 po3ainy

VY apyromy po3aini Oyia0 po3mISHYTO TEXHOJOTI, 1[0 BUKOPUCTOBYBAIUCS IS
CTBOpEHHsI cucteMu. byno o0pano MoBy mnporpamyBaHHsi Python, dpeilimBopku
Django ta Django REST; sik CYB/] Oyno o6pano PostgreSQL. Takox, Oyi0 HaBeneHO
apXITEKTYpHY CXEMy PO3pOOJIIOBAaHOT CUCTEMM, OMMCAHO OCHOBHI pOJIi Ta MOJENi B
cuctemi. Jlami Oyrmo OinbII ETaTbHO PO3TISIHYTO OCHOBHI CKJIAJO0BI CEpPBEPHOI
YaCTMHM Ta HAaBEICHO MPUKIAIN OKPEMHUX KOMIIOHEHTIB, a TaKOX IPOBEIACHO

TEeCTyBaHHS (DYHKI[IOHATIBLHOCTI 3aCTOCYHKY.
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BUCHOBKHA

B xoa1 BUKOHaHHSI AMIUIOMHOI poOOTH Oyi0 po3i0paHO JOCTAaTHIO KIJIBKICTb
iH(opMarliii Ha Taki TEMHU: KOHIEIIIIS JUCTAHIIIHHOTO HAaBYaHHS Ta CHCTEM KepyBaHHS
HAaBYaHHSM, TUIMOBAa (YHKIIOHANBHICTh CHCTEM KEpPYBAHHS HaBYaHHSIM, PO3poOKa
BeO-omaTkiB 3a momomorolo (periMBopkiB Django Tta Django REST, mabnonu
IIPOCKTyBaHHS i1 cTBOpeHHs BeO-API Ta poGoru 3 6azoro manux. s peamizamii
cepepHoro BeO-API 3actocynky st opraHizamii poOOTH CTyIAeHTIB  Oysio
BUKOPHCTAaHO MOBY TiporpamyBanHs Python, ¢peiimBopku Django ta Django REST,

CVYB]I PostgreSQL, 3acobu konTeiHepu3aiii Docker Ta Docker-compose.

SIx pesynprar, Oyno po3poOJE€HO MakeT MNPOTrPAMHOI0 3a0e3MeyYeHHs, 10

T03BOJISIE BUPILIIUTH TaKi MpoOIeMHu:

1. ABroMaTu3oBaHe (POpMYBaHHS PO3KIANy JIEKIii, CEMiHApIB Ta IHIIUX MOAIH 3
JIUCIIUILIIH.

2. BimoOpaxkeHHsI PEJICBAaHTHOIO MJisg CTYACHTIB Ta BHUKJIaJadiB po3kiaay Oe3
HEOOX1THOCTI IIyKaTH moTpiOHy iH(opmarrito y 3aranpHoMy Excel-daiti.

3. O0'enHaHHs HaBYAJIBHOTO MaTepiaady Ta 3aBlAaHb 3 JUCIUILUIIH B OJJHOMY MICIIi
JUISE  3py4HOTO nocTymy g0 HuX. CTBOpEHHs 3aBIaHb 3 JUCIHIUIIH 3

MOJKJTUBICTIO MIPUKPITUICHHS (PaililiB Ta iX mepeBipka.

Po3pobnennii  Be0-3aCTOCYHOK Hajae Taki MOXIHMBOCTI 3  yIpaBIiHHS
OOJIKOBUMH 3allMCaMH KOPUCTYBAa4iB CHCTEMH, POJISIMU Ta MpaBaMH AOCTYIY;
KEepYBaHHS PO3KJIAIOM Ta 1H(OpMAIIEI0 MPO AUCIMIUIIHUA, CTBOPEHHS Ta MEPEBIPKU
3aBlaHb 3 JAUCIUIUIIH. YCIM KOPUCTyBayaM CHCTEMH TNPHU3HAYaIOThCS POl 3

BIJIIOBITHUMH [IPABaAMHU JOCTYITY Ta MOXJIHUBOCTSIMHU.

[lepciexkTuBOIO JaHOi pOOOTH € IMIUIEMEHTAIlisl JOJaTKOBUX 3aco0iB
KOMYHIKAIlll CTyJICHTIB Ta BUKJIAJadiB, sIK OT real-time datu Ta BijgeokoHGEpeHINi,
BEJICHHS JOKYMEHTAIlil HaBYAJILHOTO 3aKjaly, CTBOPEHHS aBTOMAaTH30BaHHUX 3aC00iB
NEePeBIpKU KOAy Ta 3aBJaHb, aHAJITHKA BIABIAYBAHOCTI Ta YCHIIIHOCTI CTY/JCHTIB,

3BOPOTHIN 3B 30K 3 aIMIHICTpaIll€l0 HABYATIBLHOTO 3aKIady.
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CIHIUCOK BUKOPUCTAHMUX JI’KEPEJI

1. Traditional education — Wikipedia, the free encyclopedia. — [EnexTponnuii

pecypce]. — Pexxum noctymy: en.wikipedia.org/wiki/Traditional education

2. Distance education — Wikipedia, the free encyclopedia. — [Enexkrponnuit

pecypc]. — Pexxum nocrymy: en.wikipedia.org/wiki/Distance_education

3. Shubhangi K. Jadhav Virtual Classroom. The Center for Development of
Advanced Computing, Sterling Institute of Technology and Management.
Mumbai, 2010.

4. Watson WR., Watson SL., An Argument for Clarity: What are Learning
Management Systems, What are They Not, and What Should They Become? //
TechTrends, 2007. — 34 p.

5. Learning management system — Wikipedia, the free encyclopedia. —
[EnexTponHuii pecypc]. — Pexxum JOCTYILY:

en.wikipedia.org/wiki/[.earning_management_system

6. WebCT — Wikipedia, the free encyclopedia. — [EnexTponnuii pecypc]. —
Pexxum noctymy: en.wikipedia.org/wiki/WebCT

7. Moodle — Wikipedia, the free encyclopedia. — [Enexrponnuii pecypc]. —
Pexum noctyny: en.wikipedia.org/wiki/Moodle

8. Assessing the value of e-Learning Management System for Higher
Education [EnexTpoHHMi pecypc]. — Pexum JOCTYIY:

www.slideshare.net/kaustav2012/assessing-the-value-of-e-learning-management-syst

ems-for-higher-education

9. Django (web framework) — Wikipedia, the free encyclopedia. —

[EnextpoHHuii pecypc]. — Pexxum JOCTYILY:

en.wikipedia.org/wiki/Dijango (web framework

10. PostgreSQL — Wikipedia, the free encyclopedia. — [Enekrponnuii pecypc].
— Pexxum nocrymy: en.wikipedia.org/wiki/PostgreSQL

11. binmonin M.M., binoycosa H.O., IBanuyk B.C., KopxoBa €.B., [Ipumena
B.B., Tanaciituyk [1.0., Xnonenko O.O. IIpoBeneHHs: nmpakTUKU CTyACHTIB Kadeapu

IICT, nornsin cydacHUX CTY/ACHTIB: aHATITUYHE AOCHKeHHS, 2021.


https://en.wikipedia.org/wiki/Traditional_education
https://en.wikipedia.org/wiki/Distance_education
https://en.wikipedia.org/wiki/Learning_management_system
https://en.wikipedia.org/wiki/WebCT
https://en.wikipedia.org/wiki/Moodle
https://www.slideshare.net/kaustav2012/assessing-the-value-of-e-learning-management-systems-for-higher-education
https://www.slideshare.net/kaustav2012/assessing-the-value-of-e-learning-management-systems-for-higher-education
https://en.wikipedia.org/wiki/Django_(web_framework)
https://en.wikipedia.org/wiki/PostgreSQL
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TIOJATOK A

==abstract=> ==abstract=> Course StudentGroup CusfomUser
Contentitem Content L X
uuid: UUIDField 0.n uuid: UUIDField uuid: UUIDField
uuid: UUIDField uuid: UUIDField ) full_name: CharField
) ) ) code: CharField 0.n code: CharField - :
title: CharField content_type: ForeignkKey X "
title: CharField <> email: EmailField
created_at: DateTimeField object_id: PositivelntegerFielc syllabus. TextField created_date: DateTimeField
updated_at: DateTimeField item: GenericForeignKey instructors: ManyToManyField . modiied_date: DateTimeField
iE ) 0.n
% student_groups: ManyToManyField is_active: BooleanField
(M ' ] date_joined: DateTimeField
FileContentitem
CourseContent <=absiract== last_login: DateTimeField
file: FileField
course: Foreignkey Timetable Timetableltem 1
X N uuid: UUIDField
TextContentitem uuid: UUIDField 0.1
tile: CharField
content: TextField AssignmentContent code: CharField 1 <Jsagfgr2?|?
K K K . . description: TexdField
assignment: ForeignKey 7 title: CharField id- UUIDField
VideoContentitem ) timetable: ForeignKey uuid: e
| course: Foraignkey user. OneToOneField
“~ url: URLField - \art date: DateField start_time: DateField
EventType SolutionContent start_date. Daterie end fime: DateField created_date: DateTimeField
ImageContentltem fitle: CharField solution: ForeignkKey end_date: DateField instructor: ForeignKey modified_date: DateTimeField
file: FileField 1 1 students: ManyToManyField
z} StudentProfile
A
==absfract== ==abstract== i
EventDetails ( _ =<abstract-> NenPeriodicTimetableltem Student group. ForetanKey
— X Event PeriodicTimetableltem
uuid: UUIDField F—— date: DateTimeField
weekday: CharFie
start_lime: TimeField uuid: UUIDField ¥ InstructorProfile
repeat_type: CharField
end_time: TimeField —<> fitle: CharField peal by
1
instructor: ForeignKey description: TextField \ Assignment 0.n
1
students: ManyToManyField event_type: Foreignkey
1 Grade
event: ForeignKey timetable: ForeignKey 0.1
Sont value: PositiveSmallintegerField
AN \ olution
) 1 solution: OneToOneField
assignment: Foreignkey
PeriodicEventDetails MNonPeriodicEventDetails 1 instructor: Foreignkey
student: ForeignKey
weekday. CharField created_at: DateTimeField
date: DateTimeField created_at: DateTimeFiel: )
repeat_type: CharField comment: TextField
comment: TextField

Puc. A.1. [liarpama kJaciB, 110 MPEACTaBISIOThL MOJIEII TJAaHUX

Bignpageka daiinie 3
DiLLEHHAM 3aBgaHHA

CTEOpEHHA
ofnikoenx sanuc

PegaryeaqHA
0GniKoBWx 3aNKCiB

Mepernag piweHe

0BpaHoro 3aBaaHHA epernaa o0nikoeu?

3anucie

MepernAag poneit
KOpHCTyBadiB

KepyeaHHA
ofniKoBUMHI
3ANACcamm

CryaeHT

epemAd 3a608HE 3
AWcUMnnii

MepernAag cnucky
KepyeaHHa

ncuunniH
S Ay
O /
T AMCLMnniHam
A epemaAq pozknagy
epernaj) cnucky { ANCUMNIIH

OLIHOK 3 0GPaHoI " KepyeauHa Buknagau
OWACLIANNIHM 3aB0aHHAMM

eDPYBaHHA PONAMI
KOpHCTYEauiB

CTBOpPEHHA ponei
KOpHCTYEaUiB

NAG AnmiHicTpRTop

PHUZHAYEHHA poni
KOPUCTYEAYaM

KOpUCTyBaYiB

PenaryeanHA
iHdopMauii npo
DU CLMINIHM

FOpMYEAHHA PO3KNADY
aWcUMnnid

CTROpEHHA
33BAaHk

KepyBaHHA Npasam
KOpHCTYEAYIE

[oaaBaHHA HOBWX
AMCLMNNIH

OUiHKBaHHA

BUKOHaHWX 3880aHb PH3IHAYBHHA Npae

KOpUCTYEa4am

Mepernag npae
KOpWCTyBadiB

Puc. A.2. [liarpamMa MOXXJIMBOCTEN KOPUCTYBauiB CUCTEMHU
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OTpumaTh 3anuT
KOpPUCTYEaYE

perTH 33 KiHLIEB
TOYKOK 3 3aNUTy
KOPUCTYBAYA

ABTOPHIVBATH
KOpHUCTyBaYa

AHOHIMHUA KOPUCTYE a4 KopwucTyeay asTeHTndikos aHni

Mepeid™ oo
KIHUEEDT TOUYKK
AETEHTWUdIKaUii

EPEeBIPUTH NpaEa

focTymy
KOpWCTyBaYa

MepeeipuTi gaxi
A aETEHTHdIKAL)

I |
KoprcTyE a4 He Mac HebxigHwx npae aocTyny ~ KopucTyead mae HeodxigHi npae a gocTyny

MosigoMu™ Npo
NOMKMKY DOCTYTTY

anam pecypc aa
3ANUTOM

I . I . - -
OaHi gnA ae TeHT wdhikauii HeKoperT Hi [LaHi gna a8 TeHT wogikauil KOpPeKT Hi

OBIAOMHTHA NP
HEKODEKTHI AaHi
A AETeHTUdiKa L

a0aT TOKeHW AN
AETeHTWdIKaLii

Hagicnam
BignoBigs
KOpUCTYBaYy

Puc. A.3. [iarpama B3aeMoiii KOPHCTyBaya 3 CEPBEPOM Uepe3 KIIEHT

AETEHTHdIKALIA KopucTyeaua
KOpWCTYBaUa HE BB TEHTWDIKOE aHO

ﬁ—/

AHOHIMHWA KOPUCTYE 84

 HOpWCTYE@4 YCMilLHO B TeHTUdikYE 3B CA

. |OuikyBaHHA 3anuTie ) ABTOpKHaauin DopMyBAHHA
3anuT e oOpodui - - ] .
KOpUCTYBaYa Mepexin sa kiHuesoro|  KOPMCTYBAYA  |KopucTysau ve mas | HTTP-Eignosigi
FanuT TOMKOD 3 SaMMTY -  Mpas gocTymy 'y
KepucTyead mas
Mpasa AocTyny

DOpMYBAHHA JaHKX]

[NA NOBEPHEHHA

Puc. A.4. [Jiarpama cTaHiB mij yac B3a€EMO/Ii1 KOPUCTyBaya 3 CEPBEPOM
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JTIOJAATOK B

[Tpuknan knaciB A1 MPEACTABICHHS MOJCIICH TaHUX

from django.db import models
from django.utils.translation import gettext_lazy as _

from accounts.models import InstructorProfile, StudentProfile, StudentGroup
from common.models import Content, UUIDFieldMixin

class Course(UUIDFieldMixin, models.Model):
"""Represent an academic course.
code = models.CharField(max_length=10, unique=True)
title = models.CharField(max_length=255)
syllabus = models.TextField(blank=True)
instructors = models.ManyToManyField(

InstructorProfile,
related_name='instructed courses’,

)

student_groups = models.ManyToManyField(
StudentGroup,
related_name='joined_courses',

)

def _ str_ (self):
return f'{self.code} - {self.title}’

class Timetable(UUIDFieldMixin, models.Model):
"""Represent an event timetable related to specific course.
code = models.CharField(max_length=10, unique=True)
title = models.CharField(max_length=255, blank=True)
course = models.ForeignKey(
Course,
on_delete=models.CASCADE,
related_name='timetables’,
)
start_date = models.DateField(verbose_name='Course start date')
end_date = models.DateField(verbose_name='Course end date')

def __ str_ (self):
return f'{self.title} ({self.course.code} course)’

class TimetableItem(UUIDFieldMixin, models.Model):
"""Basic model for course events.
title = models.CharField(max_length=255)
description = models.TextField(blank=True)
timetable = models.ForeignKey(
Timetable,
on_delete=models.CASCADE,
related_name="%(class)ss’,



)

start_time = models.TimeField(verbose_name='Course event start time')
end_time = models.TimeField(verbose name='Course event end time')
instructor = models.ForeignKey(

InstructorProfile,

on_delete=models.SET_NULL,

null=True,

related_name='%(class)ss’,

)
students = models.ManyToManyField(StudentProfile, related name='%(class)ss')

class Meta:
abstract = True

class PeriodicTimetableItem(TimetableItem):
"""Basic model for periodic timetable items."""

class WeekDay(models.TextChoices):

Monday = 'MO', _('Monday"')

Tuesday = 'TU', _('Tuesday')

Wednesday = '"WE', _('Wednesday')

Thursday = 'TH', _('Thursday')

Friday = '"FR', _('Friday"')

Saturday = 'SA', _('Saturday')

Sunday = 'SU', _('Sunday')

class RepeatType(models.TextChoices):
Weekly = "W', _('Weekly")

Even = 'E', _('Even'")

0dd = '0', _('0dd")

weekday = models.CharField(
choices=WeekDay.choices,
default=WeekDay.Monday,
max_length=2,

)

repeat_type = models.CharField(
choices=RepeatType.choices,
default=RepeatType.Weekly,
max_length=1,

)

class Meta:
abstract = True

class NonPeriodicTimetableItem(TimetableItem):
"""Basic model for non-periodic timetable items.
date = models.DateTimeField()

class Meta:
abstract = True
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class Assignment(NonPeriodicTimetableItem):

"""Represent a course assignment related to event."""
def __str_ (self) -> str:
return self.title

class Solution(UUIDFieldMixin, models.Model):
"""Represent student's solution to course assignment.
assignment = models.ForeignKey(
Assignment,
related_name='solutions',
on_delete=models.CASCADE,

)
student = models.ForeignKey(
StudentProfile,

related_name='solutions',

on_delete=models.SET_NULL,

null=True,

)

created_at = models.DateTimeField(auto_now_add=True)
comment = models.TextField(blank=True)

class Grade(UUIDFieldMixin, models.Model):
"""Represent a response to the student's solution.
value = models.PositiveSmallIntegerField(default=0)
solution = models.OneToOneField(
Solution,
related_name='grade"',
on_delete=models.CASCADE,

)
instructor = models.ForeignKey(
InstructorProfile,

related_name="'grades',

on_delete=models.SET_NULL,

null=True,

)

created_at = models.DateTimeField(auto_now_add=True)
comment = models.TextField(blank=True)

class CourseContent(Content):
course = models.ForeignKey(
Course,
on_delete=models.CASCADE,
related_name='contents’,

)

class AssignmentContent(Content):
assignment = models.ForeignKey(
Assignment,



on_delete=models.CASCADE,
related_name='contents’,

)

class SolutionContent(Content):
solution = models.ForeignKey(
Solution,
on_delete=models.CASCADE,
related_name='contents’,

)
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django.db.models import Q
django_filters import rest_framework as filters

accounts.models import InstructorProfile, StudentProfile
education.models import (
Assignment,
Course,
Event,
EventType,
Grade,
NonPeriodicEventDetails,
PeriodicEventDetails,
Solution,
StudentGroup,
Timetable,

s CourseFilter(filters.FilterSet):

instructors = filters.ModelMultipleChoiceFilter(
label="Instructors"’,
field_name="'uuid',
to_field name='uuid',
queryset=InstructorProfile.objects.all(),

)

student_groups = filters.ModelMultipleChoiceFilter(
label="Student Groups',
field_name='uuid',
to_field name='uuid',
queryset=StudentGroup.objects.all(),

)

class Meta:
model = Course
fields = ('code', 'title', 'instructors', 'student_groups',)

@property
def gs(self):
parent = super().gs
user = getattr(self.request, 'user', None)

students = StudentProfile.objects.filter(user=user)
instructors = InstructorProfile.objects.filter(user=user)

if students:

student = students.first()

student_group = student.groups.first()

return parent.filter(student_groups=student_group)
if instructors:

instructor = instructors.first()

return parent.filter(instructors=instructor)
return parent

s TimetableFilter(filters.FilterSet):
course = filters.ModelChoiceFilter(
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label="Course"',
field_name="uuid',

to_field name='uuid',
queryset=Course.objects.all(),

)

class Meta:
model = Timetable
fields = (
'code', 'title', 'course', 'course__code', 'course__title',
'start_date', 'end_date’',

class TimetableItemFilter(filters.FilterSet):
timetable = filters.ModelChoiceFilter(
label="Timetable’,
field name='uuid',
to_field _name='uuid',
queryset=Timetable.objects.all(),
)

instructor = filters.ModelChoiceFilter(
label="Instructor',
field_name='uuid',
to_field name='uuid',
queryset=InstructorProfile.objects.all(),

)

students = filters.ModelMultipleChoiceFilter(
label="Students',
field name='uuid',
to_field _name='uuid',
queryset=StudentProfile.objects.all(),

)

class Meta:
abstract = True

fields = (
"title', 'timetable', ‘'instructor’', 'students', ‘start_time’,
‘end_time"',
)
@property

def gs(self):
parent = super().qgs
user = getattr(self.request, 'user', None)

students = StudentProfile.objects.filter(user=user)
instructors = InstructorProfile.objects.filter(user=user)

if students:

student = students.first()

return parent.filter(students=student)
if instructors:

instructor = instructors.first()

return parent.filter(instructors=instructor)
return parent

class PeriodicTimetableItemFilter(TimetableItemFilter):
class Meta:



abstract = True
fields = TimetableItemFilter.Meta.fields + ('weekday', 'repeat_type',)

class NonPeriodicTimetableItemFilter(TimetableItemFilter):
class Meta:
abstract = True
fields = TimetableItemFilter.Meta.fields + ('date’,)

class AssignmentFilter(NonPeriodicTimetableItemFilter):
class Meta:
model = Assignment
fields = NonPeriodicTimetableItemFilter.Meta.fields + ()

class SolutionFilter(filters.FilterSet):
assignment = filters.ModelChoiceFilter(
label="Assignment"',
field_name='uuid',
to_field name='uuid',
queryset=Assignment.objects.all(),

)

student = filters.ModelChoiceFilter(
label="'Student’,
field_name="uuid',
to_field name='uuid',
queryset=StudentProfile.objects.all(),
)

class Meta:
model = Solution
fields = ('assignment', 'student', 'created_at',)

@property
def gs(self):
parent = super().qgs
user = getattr(self.request, 'user', None)

students = StudentProfile.objects.filter(user=user)
instructors = InstructorProfile.objects.filter(user=user)

if students:

student = students.first()

return parent.filter(student=student)
if instructors:

instructor = instructors.first()

return parent.filter(assignment__instructor=instructor)
return parent

class GradeFilter(filters.FilterSet):
solution = filters.ModelChoiceFilter(
label="Solution’,
field name='uuid',
to_field_name='uuid"',
queryset=Solution.objects.all(),
)

instructor = filters.ModelChoiceFilter(
label="Instructor',
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field _name='uuid',
to_field name='uuid',
queryset=InstructorProfile.objects.all(),

)

class Meta:
model = Grade
fields = ('value', 'solution', 'instructor', 'created_at',)

@property
def gs(self):
parent = super().gs
user = getattr(self.request, 'user', None)

students = StudentProfile.objects.filter(user=user)
instructors = InstructorProfile.objects.filter(user=user)

if students:

student = students.first()

return parent.filter(solution__student=student)
if instructors:

instructor = instructors.first()

return parent.filter(instructor=instructor)
return parent
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from django_auto_prefetching import AutoPrefetchViewSetMixin
from rest_framework import viewsets

from api.common.views import MultiSerializerMixin, UUIDLookupFieldMixin
from api.education.filters import AssignmentFilter, CourseFilter, EventFilter,
GradeFilter, SolutionFilter, \
TimetableFilter
from api.education.serializers import (
AssignmentSerializer,
EventSerializer,
CourseSerializer,
EventTypeSerializer,
GradeSerializer,
SolutionSerializer,
TimetableSerializer,
)
from education.models import (
Assignment,
Course,
Event,
Grade,
Solution,
Timetable,
EventType,

class CourseViewSet(viewsets.ModelViewSet, MultiSerializerMixin,
UUIDLookupFieldMixin, AutoPrefetchViewSetMixin):

queryset = Course.objects.all()

serializers = {

'default’': CourseSerializer,

}

filterset_class = CourseFilter

search_fields = ('code', 'title',)

class TimetableViewSet(viewsets.ModelViewSet, MultiSerializerMixin,
UUIDLookupFieldMixin, AutoPrefetchViewSetMixin):

queryset = Timetable.objects.all()

serializers = {

'default': TimetableSerializer,

}

filterset_class = TimetableFilter

search_fields = ('code', 'title',)

class AssignmentViewSet(viewsets.ModelViewSet, MultiSerializerMixin,
UUIDLookupFieldMixin):
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queryset = Assignment.objects.all()
serializers = {

"default': AssignmentSerializer,

}

filterset_class = AssignmentFilter
search_fields = ('title’,)

class SolutionViewSet(viewsets.ModelViewSet, MultiSerializerMixin,
UUIDLookupFieldMixin):

queryset = Solution.objects.all()

serializers = {

'default': SolutionSerializer,

}

filterset_class = SolutionFilter

class GradeViewSet(viewsets.ModelViewSet, MultiSerializerMixin,
UUIDLookupFieldMixin):

queryset = Grade.objects.all()

serializers = {

'default’': GradeSerializer,

}

filterset_class = GradeFilter

class EventViewSet(viewsets.ModelViewSet, MultiSerializerMixin, UUIDLookupFieldMixin,
AutoPrefetchViewSetMixin):

queryset = Event.objects.all()

serializers = {

'default': EventSerializer,

}

filterset _class = EventFilter

search_fields = ('title',)

class EventTypeViewSet(viewsets.ModelViewSet, MultiSerializerMixin,
UUIDLookupFieldMixin, AutoPrefetchViewSetMixin):

queryset = EventType.objects.all()

serializers = {

'default’': EventTypeSerializer,

}

filterset_fields = ('title’,)

search_fields = ('title',)
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Software Architecture Document

1. Introduction

This document provides a high level overview and explains the whole architecture of
Server-side software for organizing the work of students at the academic department under
conditions of distance learning. It explains how an online user will be able to create and maintain
software development process definitions and includes the underlying architecture of the tool.

The document provides a high-level description of the goals of the architecture, the use cases
supported by the system and architectural styles and components that have been selected to best
achieve the use cases. This framework then allows for the development of the design criteria and
documents that define the technical and domain standards in detail.

1.1. Purpose

The Software Architecture Document (SAD) provides a comprehensive architectural
overview of Server-side software for organizing the work of students at the academic
department under conditions of distance learning. It presents a number of different architectural
views to depict different aspects of the system. It is intended to capture and convey the
significant architectural decisions which have been made on the system.

In order to depict the software as accurately as possible, the structure of this document is
based on the “4+1” model view of architecture [KRU41].

Logical Implementation
View View
Y
View )
Process Deployment
View View

The “4+1” View Model allows various stakeholders to find what they need in the software
architecture.

1.2. Scope

The scope of this SAD is to depict the architecture of the Server-side software for
organizing the work of students at the academic department under conditions of distance
learning created by the student of Taras Shevchenko National University of Kyiv.

This document describes the aspects of Server-side software for organizing the work of
students at the academic department under conditions of distance learning design that are
considered to be architecturally significant; that is, those elements and behaviors that are most
fundamental for guiding the construction Server-side software for organizing the work of
students at the academic department under conditions of distance learning and for
understanding this project as a whole. Stakeholders who require a technical understanding of
Server-side software for organizing the work of students at the academic department under
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conditions of distance learning are encouraged to start by reading this document, then
reviewing the Server-side software for organizing the work of students at the academic
department under conditions of distance learning UML model, and then by reviewing the
source code.

1.3. Definitions, Acronyms, and Abbreviations

SsS — Server-side software

AD - Academic department

DL — Distance learning

API - Application Programming Interface

HTTP — HyperText Transfer Protocol

REST - Representational State Transfer

ORM - Object Relational Mapping

RDBMS - Relational Database Management System
SAD - Software Architecture Document

RUP - Rational Unified Process

UML - Unified Modeling Language

Instructor — User who manages assignments and grades
Student — User who creates assignment solutions
Admin — User who manages courses, timetables, accounts, user roles and permissions

1.4. References

[SRS]: Software Requirements Specification

[MedBiquitous]: Sample SAD,
http://medbiqg.org/std_specs/techquidelines/softwarearchitecture.pdf

[KRU41]: The “4+1” view model of software architecture, Philippe Kruchten, November 1995,
http://www3.software.ibm.com/ibmdl/pub/software/rational/web/whitepapers/2003/Pbk4p1.pdf

1.5. Overview

In order to fully document all the aspects of the architecture, the Software Architecture
Document contains the following subsections.

Section 2: describes the use of each view

Section 3: describes the architectural constraints of the system

Section 4: describes the functional requirements with a significant impact on the architecture
Section 5: describes the most important use-case realization.

Section 6: describes design’s concurrency aspects

Section 7: describes how the system will be deployed.

Section 8: describes any significant persistent element.

Section 9: describes any performance issues and constraints

Section 10: describes any aspects related to the quality of service (QoS) attributes

2. Architectural Representation
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This document details the architecture using the views defined in the “4+1” model [KRU41], but
using the RUP naming convention. The views used to document Server-side software for
organizing the work of students at the academic department under conditions of distance learning
application are:

Use Case view
Audience: all the stakeholders of the system, including the end-users.
Area: describes the set of scenarios and/or use cases that represent some significant,
central functionality of the system. Describes the actors and use cases for the system, this
view presents the needs of the user and is elaborated further at the design level to describe
discrete flows and constraints in more detail. This domain vocabulary is independent of any
processing model or representational syntax (i.e. XML).
Related Artifacts : Use-Case Model, Use-Case documents

Logical view
Audience: Designers.
Area: Functional Requirements: describes the design's object model. Also describes the
most important use-case realizations and business requirements of the system.
Related Artifacts: Design model

Process view
Audience: Integrators.
Area: Non-functional requirements: describes the design's concurrency and
synchronization aspects.
Related Artifacts: (no specific artifact).

Module Decomposition view
Audience: Programmers.
Area: Software components: describes the modules and subsystems of the application.
Related Artifacts: Implementation model, components
Data view
Audience: Data specialists, Database administrators
Area: Persistence: describes the architecturally significant persistent elements in the data
model
Related Artifacts: Data model.

Deployment view
Audience: Deployment managers.
Area: Topology: describes the mapping of the software onto the hardware and shows the
system's distributed aspects. Describes potential deployment structures, by including
known and anticipated deployment scenarios in the architecture we allow the implementers
to make certain assumptions on network performance, system interaction and so forth.
Related Artifacts: Deployment model.

3. Architectural Goals and Constraints

Server-side software for organizing the work of students at the academic department under
conditions of distance learning can be hosted on any Operation System (Windows, Linux, others),
and connecting to PostgreSQL Database servers. All communication with client has to comply with
public HTTPS, TCP/IP communication protocol standards.
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3.1. Security

For security uses JWT tokens and role system.

3.2. Persistence

Data persistence will be addressed using a relational database.
3.3. Performance

There is no particular constrains related to system performance.

It is anticipated that the system should respond to any request well under standard timeouts
(20 seconds), also system performance can depend on available hardware. Therefore, actual
performance can be determined only after system deployment and testing.

4. Use-Case View

This is a list of use-cases that represent major functionality of the final system [SRS]:
Auth

Manage accounts

Manage user roles

Manage user permissions

Manage courses

Manage assignments

Manage assignment solutions

end assignment

Create accounts
solution Edit accounts
i Manage View accounts
assignment A 5 /X
View \ 7 solution Manage
asmgn_ment accounts

View user
roles

View courses

solutions Stydent
{ View cour () anage user
] timetables =
View course W
assignments O Manage courses
Create course Admi
timetables

<)
Manage Instructor
B
View course LA BEsianments Add courses
grades <7 v, ) Edit courses
Grade
Create .
s

4.1. Actors

As described in the actors’ correspondence diagram below, web user could be one of three
types:

1. Instructor
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2. Student

3. Admin

4.2. Use-Case Realizations

Use case functionality diagram below describes how design elements provide the
functionalities identified in the significant use-cases. Use cases are displayed as functionalities

for the system. Functionality may enclose more than one use-case.

-~

~

assignments

Instructor
View N )
Auth assignments View solutions
Create

Grade solutions

View grades

View courses

View timetables

View fimetables

View accounts

J

T

e

~

Student
View - )
Auth assignments View solutions
Create solutions View grades View courses

View fimetables

View accounts

.

/

Web Server Module

[

PostgreSQL

-

Admin

~

Auth

View courses

Add courses

Edit courses

View timetables

Create
timetables

View accounts

Create accounts

Edit accounts

View user roles

Create user
roles

Edit user roles

Assign user

View user
permissions

Assign user
permissions

\ roles

/

5. Logical View

5.1. Overview

Automated system for checking tasks from the basics of programming is divided into layers
based on the N-tier architecture [KRU41].
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The layering model of the Server-side software for organizing the work of students at the
academic department under conditions of distance learning application is based on a
responsibility layering strategy that associates each layer with a particular responsibility. This
strategy has been chosen because it isolates various system responsibilities from one another,
so that it improves both system development and maintenance.

6. Process View

Due to disconnected nature of HTTP request / response and ability of relational database
management system (RDMS), Server-side software for organizing the work of students at the
under conditions of distance
simultaneously. Therefore, concurrency issues such as synchronous versus asynchronous

academic department

‘ Business Layer (Web server + Web ‘

app)

‘ Data Layer (Database)

mechanisms will be not considered in this document.

User 1

User 2

User 4

User N

[ [
i 1400

User
Sessions

ion1

ion2

sessiond

sessiond

sasshon M

SR

Web
Server
Module

CRUD

Create

Read

Update

Delete

7. Module Decomposition View

Module decomposition view based on principles separation of concerns and abstraction and

-

User — Instructor, Student or Admin
Session — HTTP session assigned by web server automatically
CRUD - Create-Read-Update-Delete

supports goals of modifiability and usability.
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Server-side software for
organizing the work of
students at the academic
department under conditions
of distance learning

Auth Module Account Module

Course Module

Assignment Module

8. Data View

The data view represents a significant part of the Server-side software for organizing the work of
students at the academic department under conditions of distance learning |. Modularization
(normalization) is selected as the design approach of a physical data model. Data consistency and
quality are enforced through the series of Primary and Foreign Key constraints.
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9. Size and Performance

Volumes
e Simultaneous users 1000 max
e Data storage under 30MB per user

Performance

o With maximum load all transactions well under standard server script / database connection

timeout — 20 seconds.

10. Issues and Concerns

> Data import and export
> University docs management
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