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AHoTalisn

B manomy 6akanaBpChKOMY AMIUIOMHOMY IPOEKTI peaai30BaHO CUCTEMY IS
YIOpaBIiHHS KypcaMHu 00pa30TBOPUYOr0 MUCTEIITBA.

Cucrema gae 3MOry CTyJI€HTaM BUKOHYBAaTH MOLIYK KYpCIB 3 BUKOPUCTAHHAM
pI3HOMaHITHX (UIBTPIB, MEperjisaaTd JeTajdbHy I1HPOpPMALIID MpPO KOXKEH Ta
3aMKMCYyBATHUCh 1 MPOBOAMUTH OIUIaTy OHJIAH Ha HAaHO1IbII IIKaBUHM Kypc. A BUKIIagaqy
CTBOPIOBAaTH, peraryBaTd Ta BHUAQIATH BIACHI KYpCH, 3allpoIlyBaTH KOJer
BUKiIagaviB. KopuctyBadi TakoX MarOTh 3MOTYy THEperyisiiaTd OHJalH-rajgepero Ta
BUKJIajatoun ororpadii BIaCHUX pOOiT.

CepBepHa yacTHHA CHUCTEMHU pO3pO0JIeHa HAa MOB1 Java Ha 3 BUKOPUCTAHHIM
dbpeiiMBopky Spring y iHTerpoBaHoMy cepenoBuili po3poOku IntelliJ IDEA, a

KJIIEHTChKA — 3 BUKOPUCTaHHAM IadonizaTopy Thymeleaf ta mosu JavaScript.

Annotation
In this bachelor's diploma project the system for management of courses of fine
arts is developed.

The system allows students to search for courses using a variety of filters, view
detailed information about each, and sign up and pay online for the most interesting
course. And the teacher to create, edit and delete their own courses, invite fellow
teachers. Users also have the opportunity to view the online gallery and post photos of
their own work.

The server part of the system is developed in Java on using the Spring
framework in the integrated development environment IntelliJ IDEA, and the client -

using the Thymeleaf template engine and JavaScript.
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1. HaiiMeHyBaHHS Ta 00J1aCTh 32CTOCYBAHHS

HaiimenyBanns: «Be0-mogaTok yisi ympaBiliHHSI Kypcamu 0Opa30TBOPUYOTO
MUCTEIITBAY.

OO6acTh 3aCTOCYBaHHS: MPAKTUYHE BUKOPUCTAHHS CTYACHTAMH JJIS TIONTYKY
Ta 3aMuCy Ha KypcH 0Opa30TBOPYOrO0 MHUCTEITBA Ta BUKJIAAa4aMH JJIi CTBOPCHHS

BJIACHUX KYPCIB.

2. IliacraBu s po3pooku

[lincraBoro J1jsi po3poOKU BeO-A0JATKY JJI YHPaBIIHHS Kypcamu
00pa3oTBOPUOrO0 MHUCTEITBA € 3aBAaHHI Ha JAUIUIOMHE TIPOEKTYBaHHS,
3aTBepKEeHe Kadeaporo OO0YMCITIOBAIBHOI TeXHIKM HallloHaJIbHOrO0 TEXHIYHOTO
yHIBepcUTeTy YKpaiHn «KuiBChbKHMI MOMITEXHIYHUM 1HCTUTYT iMeHi Irops

CiKOpCBKOTOY.

3. Meta Ta npu3HaYeHHsI PO3POOKHU

Mertoro naHoi po3poOku € modyoBa BeO-101aTKy JIJIsl YIIPABIiHHA KypcaMu
o0Opa3zoTBopuoro muctenTsa. [IpusHaueHHs JaHOT po3pOOKHU MOSITaE B CTBOPEHHI
IPOrpPaMHOTO 3a0€3MEUCHHSI, SIKE HaTa€ MOKJIMBICTh BUKOHYBATH MOIITYK Ta 3aM1C HA

KypcH 00pa30TBOPUOTO MUCTEIITBA.

4. Jlxepena po3po0Ku
JlxepenoMm po3poOKH € HayKOBO-TEXHIUHA JIITEpATypa 3 TEXHIYHUX MUTaHb

Ta CTaTl B IHTEPHETI] 3a JAHOIO TEMOIO.

5. TexniuHi BUMoru
5.1. Bumoru 10 po3pood.,1l0BaHOT0 MPOAYKTY
Bumoru 1o po3po0Oku:
- MPOCTHI Ta 3pO3yMUIUI iHTEepdEerc cCucTeMu;

- TOIIYK KYpPCiB 3 BUKOPUCTAHHSIM (UIBTPIB;

Apk.
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- Teperiis AeTalbHOI 1H(popMaIlii Mo Kypcy, BUKIagava, CTy/ICHTIB,;
- 3amuc Ta oIJiaTta OHJIalH;

- CTBOPEHHS Ta pelaryBaHHs KypCiB BUKIIaaqyaMu;

- ocobucTui KaOlHET;

- OHJIAWH-Tajnepes.

5.2. BuUMOrH 10 MPpOrpaMHoOro 3ade3nevyeHHs
Bumoru 10 mporpamMHoro 3a0e3neyeHHs:

- OS: MS Windows, Linux, MacOS;

- JIOCTYI 10 Mepexi [HTepHeT;

- Be0-Opayzepu: Google Chrome, Firefox, Opera.

5.3. Bumoru 10 anapaTHoro 3ade3ne4eHHsi
Bumoru 10 anapaTHOro 3a0e3neyeHHs:
- nporecop Intel un AMD;

- 216 onepaTHBHOI 1aM’SITI.

6. Etanu po3podku

Etan Tepmin
BuBueHHs sitepatypu 16.01.2021
AHai3 iICHYIOUHX pillIeHb 04.02.2021
Ornsin Ta aHaAMI3 PeCypCiB sl pO3pOOKH 11.02.2021
Po3poOka nporpamMHOro MpoayKTy 08.03.2021
TecTyBaHHs 23.04.2021
BignarompkeHHs 1 BUIPaBiIEHHS ITOMHIIOK 01.05.2021
OdopmiieHHS TOKyMEHTAITlT TUTIIIOMHOTO TTPOEKTY 06.06.2021
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BCTYII

V KO’KHOTO 3 Hac € MOJKJIMBICTh HaBUYATHCS HE BUXOJSMYH 31 CBOEI JTOMIBKH,
YUTAIOYM KHUTY YU TPOXOJSYM OHIAMH-3aHATTA. [IpoTe iHOAI OyBae BaxKKO
MOBHOIIIHHO PO310paTUCh CaMOTYKKH, MOXXHa JIETKO PO3TyOWTHCh B IOMY
BEJIMYE3HOMY PO3MAITTI iHpOpMAITii.

SIKI10 CTOITH METa - HABYMTHUCS MATIOBATH - Kpallle 3yIMMHUTH BUOIp HA KypcCl
3 4YITKO BHOYAyBaHOi MPOTPaMOI0 HABYaHHS, IO pPO3pOOJIeHA MPOBITHUMU
ekciepraMu. HaBiTh sIK110 € Oa’kaHHSI OCBOITH OJIHY KOHKPETHY TEXHIKY, Maciia abo
akBapesi, ad0 HABUUTHUCA PEATICTUYHO MAJTIOBaTH MPOCTUM oiiBleM. MoskHa
BUOpaTH BiJ KOPOTKHX, BEUIPHIX Ta BUXIAHHX JO aKaJAEMIYHUX KYypcCiB, 100 He
IPOCTO PO3BUHYTH HABUYKH, a PO3KPUTHU CBIil BHYTPILIHIA TBOPYMMA MOTEHLIA,
HABYUTHUCS KEPYBATH HATXHEHHSM 1 3p03yMITH, IK BAKOPHCTOBYBATH CBIM TAJIAHT 1
TBOPUYI 3A10HOCTI.

[IpakTukyroui au3aiiHepu 10 BEAYTh CBOI MPOEKTH, BOJIOJIIOTH BIACHUMHU
IU3aH-CTYAISIMM  MOXYTh TI€pelaTh CBI MpakTUYHUM JOCBiA 1 HABYUTHU
NpaIoBaTH B peajisix cydacHOro pwHKy. [lokazatu sk mpaltoBaTv 3 peajbHUM
00'€EKTOM 1 B3a€EMOJIISATH 3 PEATHLHUM 3aMOBHUKOM. Takui JOCBIJI — BKpaul I[IHHUM
JUIsl HOBauka. BiH 107acTh BIIEBHEHOCTI 1 OyJe CHPUSTH IIBUJIKOMY CTapTy B
npodecii.

Tomy Oys0 BUpIIIEHO CTBOPUTH BEO-I0/IaTOK SKHH MOJICTIIUTh MalOyTHIM
XyJI0)KHUKaM Ta AU3aiHepam, i MPOCTO JIOJSM 3aXOTIEHUM MHUCTEITBOM, ITPOIIEC
BUOOpY HANOIBIIT BAAIOTO KypCy Ta HACTABHUKA JIJIsi HABYAHHS, caMopeaizalli ta

PO3KPUTTSA 1HIWBIIyaIbHOTO TBOPYOTO MOTEHITIATY.
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PO3A1J1 1 AHAJII3 BUMOTI' 1O ITPOT'PAMHOI'O

3ABE3IIEYEHHA

1.1. Onuc npeaMeTHOro cepe0BHINA

O6pa3oTBOpYE MUCTEITBO — PO31JI MUCTEITB, BUJI XY0KHBOT TBOPYOCTI, 110

PAKTUKYEThCA 3aJUIsl €CTETUYHOI I[IHHOCTI Ta Kpach, a He (yHKIIIOHAIBHOI

IiHHOCTI. Moro MeTorw SKOro € BiATBOPEHHS HABKOJIMIIHBOTO CBITY y BHIJISII

XyJIOKHIX 00pa3iB Ha TJIOMIMHI Ta B TIPOCTOPI.

OO0pa3oTBOpYEe MUCTEITBO BiOOpa)kae MIMCHICT, y HAOYHUX oOOpaszax,

BIITBOPIOE O0'€KTUBHO HAasBHI BIACTUBOCTI pEAJTBHOTO CBITY: 00'em, KoJIip,

IPOCTOPOBICTh, MaTepianbHy (OpMy MpeAMeTa, CBITIOMOBITPSHE CEPEOBHILE

tomo. [Ipore 0Opa3oTBOpUe MHUCTEITBO 300paky€ HE TUIBKM TE€, IO JOCTYITHE

0e3nocepeIHbOMY 30pOBOMY CIIPUMHSTTIO, i€ ¥ mepeaae po3BUTOK MOIN y Yacl,

neBHy (padyiy, po3ropHyTy onoBijib. BoHO po3kpuBae AyXOBHUM CKJIaJ JIFOAUHU, 1i

ncuxosorito [1].

Bunu 06pa3zoTBopyOro MUCTENTBA!

CKynbpnTypa (poOOTa BHUKOHAHA IIJISIXOM BHUCIKAHHS, BWIMBKA YH
JITIJICHHS);

apxiTekrypa (MUCTELTBA TPOCKTYBaHHS OY/IIBEIIb);
JNEKOPaTUBHO-TIPUKIIAJHE  MHUCTEUTBO (MUCTEUTBO  MPUKPAILLIATH
peaMeTH MooyTy);

dboTOMHUCTENTBO (MUCTEIITBO CTBOPEHHSI XYI0KHBO1 hoTorpadii);
YKUBOIHC (poOOTa BUKOHAaHA B KOJIKOPI1, hapObamu, Ha TIJIOIIHHI);

rpadika (poboTra BHKOHAHA JIIHISIMHU, IITPUXaMH, Ha IUIOIMIMHI 03

(ap6);

1.1.1. Onuc 3aBapanHs

Meroto gaHoi poOoTH € po3po0IIeHHs Be€O-T01aTKy SISl YIIPaBIiHHS KypCaMu

oOpaszoTBopuoro muctenrTBa. J[ame mporpamHe 3a0e3reyeHHs TPHU3HAYCHE IS

Apk.
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3pY4HOIO MONIYKY Ta 3alKMCy Ha PI3HOMaHITHI KypcH 00pa30TBOPUOTrO MUCTELTBA
B1J1 (DaxiBIIiB CBO€EI CIPABH.

@OYHKIIOHANBHICTH MporpamMu OyJie HaJaBaTH 3MOTY YYHSIM OTPHUMATH BCIO
HEOOXIJTHY aKTyalbHY 1H(QOpMAaLI0 MO KypCy, NEPErjsHyTH Y4YHIB IO BXKE TaM
HABUYAIOTHCS, Ta O3HAHOMUTHUCH 3 JIETAJIbHOIO 1H(OpMalli€l0 TMPO BHUKIIAIAYa.
KopucrtyBatuch 0coOuCTUM KaOlHETOM, BHMKOHATH IUIATDKKY OHJIAWH Ta
3aBaHTaXyBaTH QoTorpadii cBOiX poOiT B rajiepero.

OkpiM 3BHYAMHMX KOpPUCTYyBauiB (Y4YHIB) TakoXX OyayTh HasBHI
aaMiHICTpaTopy (BHUKJIa[adi) sIKUM OyIyTh HaJaH! MOXJIMBOCTI JJIsl CTBOPEHHS Ta

peaaryBaHHs BJIaCHUX KypPCIB.

1.1.2. Onuc pyHK1ioHATBHUX BUMOT

Ornuc Kypcy 00pa3oTBOPYOr0 MUCTEIITBA MOYKE MICTUTH:
- Ha3By;
- 3arajJbpbHUM OIIHC;
- 300pakeHHsS! POOOTH IO TEM;
- JTOJaTKOB1 300pa)KEHHS 10 UTFOCTPYIOTH MPOIIEC BUKOHAHHS POOOTH;
- BiJI€O-JIEMOHCTPAIIiIO;
- IJIaH Kypcy PO3MHUCAaHUH Ha KOKHE 3aHATTS 200 M0 Temax;
- Marepiaiu 1o OyayTh HEOOXiaHI;
- LUIbOBY ayJIUTOPIIO;
- CKJAQJHICTh KypCY;
- IUCIUILIIHY;
- JIaTy Ta 4ac MPOBEJICHHS, JHI THKHS, TPUBAJIICTh KYpCY;
- LiHY;
- KUIBKICTh BUIBHHUX MICIIb;
- BHKJIaJaya 1o 0yJie BECTH KypC;
- CTYJCHTIB IO BXKE 3aMMCAINCI Ha KypC.
Be6-3acTocyBaHHs mepin 3a BCE Ma€ HaJaBaTH MOXIJIMBICTh IOIIYKY Ta

neperisiay KypciB 00pa3oTBopuoro MuctenTBa. OCKIIBKH BC1 KYpCH € IyOJIIYHUMU,
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a iX MOLIyK Ta MEeperjisij JuIle BUKOPUCTOBYE AaHl Ta HIAK iX HE 3MIHIOE, TO
KOpUCTyBavaM, AKi 0aXaroThb MPOCTO O3HAMOMHTUCS 3 HAsIBHUMH KypcaMu, HEMa
noTpedu MPOXOAUTH Ipouec peecTparii. OCKUIbKY 1CHY€ HEOOXITHICTh MOLIYKY 32
JAHUMU Kypcy(Ha3Ba, TUCUUILIIHA, HIJIbOBA ayIUTOPIs, BUKIIAIay), TO 3pO3yMUIUM
€, 1110 KOPUCTYBay TaK0X MOBUHEH MAaTH 3MOTY NEPErsaaTH AeTall Kypcy.

ToOTo BUHUKAE POJIb — T'CTh (HE3apEECTPOBAHUM KOPUCTYBaAY).

[Ipore, siKiI0 KOpUCTYBay MaTUMe Oa)KaHHS 3aMKucaTUCs Ha KypcC, TO T10AaTOK
NOBUHEH 11€HTU(IKYBAaTH WOro MpH MOBTOPHOMY BXoAi. [[ns mporo kopucryBad
MOBUHEH 3apeeCTPyBATUCS 3a JOIIOMOTOI0 BIACHOTO €MEIly Ta Mapoiio, Ta 3MOKe
BUKOPUCTOBYBATH iX JJII BXOJYy B ocoOucTuil kabineT. ToOTO BUHMKa€e HACTyIHA
POJIb — CTYJIEHT (3apeecTpOBaHUN KOPUCTYBaY).

CTBOpEHHS IOYAaTKOBOI'O CHHUCKY KypciB 00pa3oTBOPYOrO MHUCTELTBA, 3
JETAJIbHUM OIMCOM KOXKHOIO, IOTpeOye 3aHajaTo Oararo yacy Ta 3yCWib, SKILO
nonaBaT iX B 0a3zy ganHux Hampsmy. OKpiM IbOTO, CIHCOK KypciB Oyne
OHOBJTFOBATHUCS 3 YaCOM, 3MIHIOBATHCS JIaTa IMIPOBEJCHHS Ta JAeTali Kypcy. Ta 3BiICHO
XK SIKIIO Yy IIKOJM 00pa3oTBOPYOro MHCTENTBa Oyje OaraTto CTyACHTIB, TO Oyne
HEOOX1HICTh B OUTBIIIN KITLKOCTI BUKIIA1a4yiB, 110 OYAYTh CTBOPIOBATH HOBI KypCH
3 pi3HUX cremianbHOCTeN. ToXK HEOOXITHO CTBOPUTH KOPHUCTYBAIBKUN 1HTEpGecC
JUISL TOIaBaHHS Ta MPABKU KypCIB HA KIIIEHTCbKOMY piBHI. Jloriuaum Oyzae Te, 110
JIMILIE aBTOP KypCy MO€ HMOro 3MIHIOBATH Ta BUAAISATH, JJISl UBOTO AOJATOK Mae
roro iienTudikyBaTu. ToOTO BUHHMKAE 1€ OJIHA POJIb — BUKJIAa4 (3apeecTpOBaHUM

KOPHUCTYBau).

1.1.3. Onuc HepyHKIiIOHAJIBLHUX BUMOT

[ToTpiOHO, MOO y4yHI Ta BUKJIaga4yl MOTJu €(EKTUBHO BUKOPHCTOBYBATH
J0J1aTOK, TOOTO BIH Ma€ OYTH MPOCTUM, 3pYYHUM Ta (PYHKI[IOHATIbHUM.

3 Touku 30py rpadiuHoro iHTEpPeEiicy — KUIbKICTh €JIEMEHTIB TOBUHHA OyTH
MIHIMaJIbHOIO, 11100 KOpPUCTYBay KOHIIGHTPYBaB yBary Ha CIpaBIi HEOOXIIHIN

iHpopmamii. HeoOxigHo, mo0 aAuzaiiH OyB mpuBaOIUMBHM, 1€ 3pOOUTH
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BUKOPHUCTAHHA JOAATKy OIJIbII TNPUEMHUM Ta PO3MIUPUTH KOPHUCTYBALbKY
ayJIMTOPIIO, 1 AIANITUBHUM, JJISl IEPETIISTY 3aCTOCYHKY 3 MOOUJIEHOTO MPUCTPOIO.
Takoxx HamgiiHUM — TONPU TPOOJEMH Ta HABAHTAXEHHS BiH TOBHUHEH

CTaOUIbHO MpaIoBaTH a00 HaaBaTH iHGOPMATUBHI TOMUIIKH MPU HAIBHOCTI.
1.2. Orasx HAsIBHUX aAHAJIOTIB

1.2.1. Art School of San Francisco Bay

Buath cTyaeHTiB MamioBaTH BCE, IO 3aBTOAHO, 3 YSBHU UM MPUPOAH (JIIOIH,
TBApUHH YU MPUOYIIBIN, TPAHCTIOPTHI 3aCO0M UM Mei3ax1), BAKOPUCTOBYIOUH Oy Ib-
SKi JOCTYITHI MHUCTEIbKI 3aco0u. HaBuaroTh KOHTpPOIIOBATH BCi CTaJlii TBOPYOTO
MpoLIeCy, MOYMHAOYH 3 HYJIS 1 3aKIHUYIOUH IITPUXAaMH, 1 3ACTOCOBYBATH 111 3HAHHS
B IHIIUX (HEXY/I0XKHIX) aClIeKTaX CBOTO XKUTTS.

Buate He KomiroBaTH TBOpH, 3pO0JIEHI KUMOCH I1HIIMM, a JOINOMararoTh

HAJIAroJIMTH KpaIIuil 3B’ 130K 1 BIIKPUTH CBI TBOPUYMI MOTEHITIAII.

g ART SCHOOL

i Kids
of San Francisco Bay Locations Online Summer Art Camps Teens Aduits Teachers Contact Art Agency

C ' a sse s fo r ki d S Each lesson with children is an exciting adventure. Their vision
of reality is different, based on their personality, background
and age! They are always open to experimentation and play,
and almost never afraid of a failure.
REGISTER We offer art classes for kids of all ages and levels. Please find
the right fit below and join us for a demo class!

ONILINE / IN-STUDIO Drawing a robot? A mermaid? A scene from Minecraft?
47yrs Yes, we'll help our students draw whatever they want,
50 minutes and just the way they want it! All the skills necessary for
successful self-expression can be taught at this early age. e d
Ongoing weekly class 4 ¥
s 5 We wrap technical challenge into exciting creative tasks,
in-studio : and kids learn a lot while just having lots of fun!
14 classes, $420 This curriculum combines various exciting hands-on
activities with a kids-friendly introduction to different art

additional sibling 15% off and )
(high-quality art materials included)
online: $110 monthly

additional sibling 15% off

LEARN MORE

Pucynok 1.1 — Kypeun mkonu Art School of San Francisco Bay

Apk.

TAJII].467800.003 I13

3Mm.

Jlucr Ne noxym. IMigmuc | Jata




KHOIIKH;

IlepeBaru:

KypCH JUIsl JITeH, MJIITKIB Ta JOPOCITHX;

JITHI TAOOpH JJIs1 TIiTEH;

OHJIAMH KYpCH;

MOBHUM OIHC KypCy, 3 poTorpadisiMu Ta 1HOI Bi€O;
oJ1or 3 (pOTO Ta BiJIEO 3 KYPCiB;

IUIaH KypCy PO3MHUCAHUM 1O JTHSX;

JeTanbHuM onuc iHGopMaIllii mpo BUKIAAa4da;

€ MOXJIMBICTD BiJIB1IaTH MPOOHHI YPOK;

MO>KHA BIAMPAaBUTH GOpMY JJIs pe3epBallii MicIisi Ha Kypc;
KapTa MOKa3y€e MiCIIe3HAXOHKEHHS TITKOJIH;

BIATYKH MIPO KYpPCH;

dbopma a1l 3aUTaHHS OHJIAMH;

MOJIAPYHKOBI cepTU(DIKATH;

npoctuid Ta 3po3yminuil UI/UX.

Henomiku:

HEMa€ MOXKJIMBOCTI MOUIYKY KypCiB;
HEBEJMKA KITbKICTh KypCiB;

BIJICYTHI#1 0COOUCTHI KaOlHET;

HE MOXKHA 3aIUCaTHCA Ta CIUIATUTH OHJIAMH;

HeMae popMu JIJ1st 3alTUTaHHS OHJIANH;

HepalllOHaJIbHE BUKOPUCTAHHS MICIISl Ha CaiTi, Jy’Ke BEJIUKI 3ar0JIOBKU Ta

JIesIK1 CTOPIHKH B1AOOPaXXKatOThCA YK€ MOBLIBHO.

[IIkona MUCTENTB Ta rajepes 00pa30TBOPUYOro MHUCTEITBA Oyjia CTBOpEHA B

1974 portii 5K HEKOMEPIIITHUHN KyJIbTYPHO-pECYpCHUM IIeHTp. [ pymna Xyn0KHUKIB Ta

Tpy3iB,

o IIparHyTb CTBOPUTH CHiJ'II)HOTy MHUCTCLHBKHNX H_IKiJ'I,

mooaumIn
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MOXJIMBICTh B MICIIEBIM OyniBii 1epkBu 19 cromitts. ['pyna neperBopuiia crapy

LIEPKBY Ha IIEHTP XYJI0KHLOI'O HABYAHHS Ta 30aradyeHHs.

1.2.2. The Art School of Old Church

€ dvorupu crynii, oOnagHaHl AJi MaNIOBaHHS, *XUBOMUCY, CKYJIBITYPH,
KEepaMIKH, IOBEJIPHUX BUPOOIB, CKISTHUX HAMUCTHH, KOUIMKA, rpadiku, uudpoBoi
dotorpadii Ta Kojgaxy. 3aHATTS MNPOMOHYIOTHCA LUIMA PIK MNPOTATOM YOTHPHOX
CEMECTPIB.

€ 181 Xya0xHI rajepei: ranepes Muxaiina 3akiHa, Ha3BaHa Ha YECTh HAILIOTO
3aCHOBHHKA, Ta Taiepes Kade, B sSkux oOujBa EKCHOHYIOTHCS PI3HOMAaHITHI
€KCIIOHATH MIPOTATOM POKY.

GF BID Home ~ Facuty = Colendor = ContactUs = Logir ™) MyCart: 0
School..:

OLD CHURCH

# /Classes / Toens Seorch for chonses o,

Filter by: Clear A
Classes
Instructors v Locations Day ~« Time v Age ¥
> View Al
> Camp - Summer BLASTI
> IN STUDIO - Adult Classes (15 Teens

years and up)
Classes for kids ranging from 12 to 17 years old (check each class for specific aging)

IN STUDIO - Young Arist
Classes (4-17 year:
56 yoors Drawing & Painting Studio
79 years
o g ' Whether you want to build your portfolio for high school or college, strengthen your basic
et poi drawing skills, or just have fun making art, this class is for you! We will experiment with
10-13 years various media such as charcoal, oil and chalk pastel, ink, acrylic paint and watercolor. This
Teens course is a great starfing point for beginners as well as a valuable resource for those

looking to study art in the future.

Material fee of $20 included in 'Fees' below.

> Virtual Clossroom

> Workshops

Prerequisites: 2021 Membership

SECTION LOCATION DATES DAYS TIMES INSTRUCTOR AGES FEES DETAILS OPEN
21UTEE0B4 The Art School at Old Church , Yellow ~ 6/29 - T 12:30PM-02:30 Dolby 12y Omo - 15yr $131.00 View 5 ey
Studio 7/27 PM 11mo s

Pucynok 1.2 — Kypcu mikonu The Art School of Old Church
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3 20 (190f 32) + Automatic Zoom * s B N »

ADULT COURSES - SUMMER 2021

MOLD-MAKING FOR
CONCRETE AND
RESIN JEWELRY
Susan Kasson Sloan -
21U JELOB9A: Mondays,

Jun 21-Jul 5, 9:30 AM to 3:30 PM
21U JELO8B9B: Mondays,

Jul 12-Jul 26, 9:30 AM to 3:30 PM
3 sessions $204 ($209 after Jun 10)
Material fee payable to instructor Material list: tasoc.org
Sue Al levels

JEWELRY
TECHNIQUES
AND DESIGN
Elizabeth Tokoly
21U JELO8S:
Tuesdays, Jun 22-Jul 27,
12:30 PM to 3:30 PM
6 sessions  $204
($209 after Jun 10)
Material fee
payable to instructor
Material list: tasoc.org
® & Intermediate and
advanced

Explore how to creatively use resin and concrete in jewelry making -
no experience necessary! Students will create molds that can be
used with both concrete and resin alone or combined. This fun and
exating class will open your eyes to new directions and materials in
jewelry! Matenial fee of 365 payable to instructor at first class.

Intermediate students will
move through a series of core
projects to build a foundation,
including: step bezel setting:
for round and fancy shaped stones, embellishment: roll printing and
hammer textures, soldering: probe and appliqué, filing to polishing, flex
shaft, hollow forms, several types of prong setting for rose cut stones or
found objects and tube setting. Findings will be covered throughout the
class. Projects will take a series of sessions to complete, based on design.
Upon completion, a curriculum specific to your design style/technica

CREATIVE METALSMITHING AND JEWELRY
Naho Kambayashi

21U JELO90A: Mondays, Jun 21-Jul 26, 7:00 PM to 10:00 PM
21U JELO90B: Thursdays, Jun 24-Jul 29, 9:15 AM to 12:15 PM
21U JELOSOC: Thursdays, Jun 24-Jul 29, 12:30 PM to 3:30 PM
6 sessions  $204 ($209 after Jun 10)

Material fee payable to instructor

Sue Al levels

direction will be created. Advanced students mav work on individual

Pucynok 1.3 — InrepakruBuuii PDF karanor mikonu The Art School of Old
Church

[IepeBaru:

- KYPCH JJI IITEH, TMUTTKIB Ta JOPOCIIUX;

- JITHI Tabopu AJS JITEI;

- OHJIalH KYpCH;

- (inbTpU AN OLIYKY;

- JeTaibHa 1H(popMallis Ipo KypcH 3 300pa’KEeHHSIMU;
- ixTepaktuBHui PDF karanor 3 kypcamu ta ¢hoTo;

- ocoOucThi KabI1HET;

- MOJKJIMBICTB CIUTATUTH OHJIANH;

- CMCHI-TIANNCKA;

- KapTa, 110 MOoKa3ye MiCIe3HAXOKEHHS IITKOJIH;

- (opma nns pericrpatii Ha Kypc, 3allUTaHHS OHJIAaiH, 3BOPOTHOTO 3B’SI3KY;

- TOJapyHKOBIi cepTU(IKaATH;

- HEBEJIMYKHUH MarasuH 3 HOTpi6HI/IMI/I TOBapaMu,
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- KaJeHjap 3 MoAisMU;
- OHJIAWH rajepes.

Henomniku:

- HEMae MOXKJIMBOCTI MOIIYKY KypPCiB;

- JIesIKi €JIEMEHTH He BIJIMOBIIAIOTh CTOPIHKAM;

- Ba)XKO 3HAWTH HEOOX1AHY 1HGOPMAITIIO;

- JIesIKi CTOPIHKH BiJIOOpakaroThCs YK MOBUIBHO;

- BaXKUH, HE3pyuHUi Ta He3po3yminmit UI/UX.

1.2.3. Art Academy London

[HHOBaIIITHA mIKOJIa MUCTENTB OyJ1a 3acHoBaHa B 2000 poIti, MpOIOHY€E KYypCH,
po3po0JieHI Ta TPOBENEHI MPAKTUKYIOUUMH  XyJOKHUKaMd. HaByaroTh
3alyMyBaTUCS MPO IMIUPIIUA TEOPETUYHMM Ta ICTOPUYHUN KOHTEKCT BHUOpaHOi
JUCIUIUIIHY Ta 3aCTOCOBYBATH 111 3HAHHS Y CBOiX MPAKTUYHUX POOOTaX.

JlaroTh 1OCTYI J10 JISKITiH Ta O0eci]l BUJATHUX XYy0KHHKIB, BIIKPUTHI TOCTYII
710 ApyKapHI Ta MaiCTEpHI, a TaKOX MPOMOHYIOTh 3aBITaTH HA MaWCTEpP-KJIACH y
BUXIJIHI JHI. MOXHA CKOPHUCTATHCS 0€3KOIMTOBHUMH MICIIMU Ha 1HIITUX BEUIpHIX,
BUXIJTHUX Ta KOPOTKUX Kypcax (3a yMOBH HAasIBHOCTI).

MoskHa BigBiaTH 0arato pi3sHUX Iporpam BiJ KOPOTKUX BUXITHHUX KypCIB Ta
MaiicTep-KiaciB 10 OakajaBpPCbKUX Mporpam, M0 MiATBep/ukeHi “Biakpurum
YHIBEPCUTETOM .

€ cucrema cTUNEHIH, 1110 MOKHA OOrOBOpUTH Ha criBOecil. OaepxxyBaul
CTUINIEH1M OyyTh OOpaHi Ta MOBIIOMJIEH] TPO 1€ MICJs MPOLECY CIIBOECIAN.

[IpoBoasATbCS peryisipHi JIHI BIAKPUTHUX JIBEpEW MPOTATOM pOKY, LIO A€
MOXJIMBICTh OTPUMATH BIAMOBIJI HAa BCl 3alUTaHHS Ta OTPUMATU MOTIUOJICHY

1H(opMalIlio Mpo KypcHu.
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ART ACADEMY , ‘
LO N DO N Pre-Degree & Degree Study Here Short Courses About

Painting | Sculpture ~Drawing | Print | Digital | Ceramics&Glass = Art History

MONDAY

EC2004037
Lucy Smallbone
Mondays, 19th July - 27th September 2021, NO TEACHING ON 30th August

10
6.30pm - 9.00pm
Beginner
£300

Art Academy London, 165A Mermaid Court, SE1THR

A structured and systematic course for those who have never painted before and for those who want to reinforce their basic oil skills or to
move on to using oil paints having used acrylics or water-based media. Students learn to see colour, shape and tone, and to relate these
elements together in compositions with access to a life model. This course aims will nurture self-confidence and enjoyment of painting in a
stimulating, fun and relaxing environment. It is an ideal course for beginners as there is plenty of guidance from the tutor

EC2004015
Mercedes Balle, Jessica Wetherly, Steve Edwards
Mondays, 19th July - 27th September 2021, NO TEACHING ON 30th August

Pucynox 1.4 — Kypcu mkomu Art Academy London

[IepeBaru:

- KypcCH JJi IITEeH, MiUITKIB Ta TOPOCIIHX;
- JITHI Ta0OpH IS AITEH;

- OHJIaliH KYpCH,;

- 0akaylaBpChKi Ta MaricTepchKi MporpamMus;
- mporpama cepTudikaiii;

- Jy’Ke 0araTo pi3HHUX IPOrpam Ta KypciB;
- TOBHHH OMHC Kypcy, 3 hoTorpadismu;

- MOKJIMBICTH TMOIIYKY MO JUCHIUILUIIHAX;

- Bcs iHGOpMalis Ay’Ke AeTalbHO OMKMCAaHA Ta TAPHO CTPYKTYPOBAHa,
- 1HQopMaIlis Mpo BUKIIAA4a;

- KapTa 3 MICIIEM MPOBEJICHHS KYpCY;

- eMEHI-TIIINCKA;

- 1CTOpIi BUITYCKHHUKIB;

- CTHIEHJII;

- JHI BIIKPUTHX JABEPEH;

TAJII].467800.003 I13
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Oyna

- 3pozyminuit UI/UX.

Henomiku:

- Hemae (otorpadii BUKIaga4a;

- BIJICYTHIH OCOOUCTHUH KaOIHET;

Maso (pUTBTPIB M1 TIOMIYKY;

- Hemae GhOpPMH IS 3alMTaHHS OHJIAKH;

- HEJIOCTaTHS KUIbKICTh (poTorpadiii;

- BIJICYTHs rajiepes 3 poOOTaMu CTYJIEHTIB.

1.2.4.RISD

[[lxona nuzakiny Poa-AlneHna - mpuBaTHa IIKOJIA MUCTENTB Ta JAU3alHY,

3acHoBaHa y 1877 poui Xenen Aneniero Poy Metkand, sxa mparnyna

30UIBIIUTH JOCTYIHICTh JU3aliHEPChKOi OCBITH i kiHOK. Cworogni RISD

IPOIOHYE K KypcH JUIsl JiTed Tak 1 OakalaBpChKi Ta MaricTepchbki MpOTrpaMu.

My3eil KoM, B SKOMY PO3MIIIEHI KOJIEKIli MUCTEITBA, € OJHUM 3 HaHO1IbIINX

My3eiB MuctenTB cepen konemxkin CIIA.

[Ixona nu3aiiny noB'si3aHa 3 YHiBepcuteTroM bpayHa, 3 SKMM BOHA ITPOTIOHYE

IIporpaMu IMOJBIMHOTO JUIJIOMY Ha PiBHI aCMipaHTIB Ta CTYICHTIB.

3Mm.
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RISD Continuing Education Login - P

Adult Programs Kids + Teens Certificate Programs Registration Help + FAQs Q

Course Search Results

Narrow Your Results

’J ‘ ;

A Midsummer’'s Daydream

3D Game Design with Unity 4D Foundations: Time-Based
9125 Media 9069 1748

on4 Online

; ™ A
AT ‘ % o "
B ST ’ % .
/ /¢ -
B AN g ¥ 7
| B . . ”r
Advanced Character Design Art and Character Design for Art and Identity Art School Prep: Concept
9137 Mobile Games 9071 Development

9121 Onlin: 1312

aem V.7 e V7

Pucynok 1.5 — Kypen mkonmu RISD Continuing Education

IlepeBaru:

- KypCH JJI ITEH, MUTTKIB Ta TOPOCIIHX;
- JiTHI TabopHu;

- OHJIAMH KYypCH;

- 0akayaBpChKi Ta MaricTepCchKi Mporpamus;
- mporpama cepTudikarii;

- Oarato (QuIBTpiB IS TOIIYKY;

- 1HQopMaIlis Mpo BUKIAa4a;

- 0coOMCTHH KaOIHET;

- MOMKJIMBICTH CIUIATUTH OHJIAIH;

- MOXKJIMBICTB TIEpECTAIA EMEUIOM 1H(GOPMAIIIIO TIPO KYPC;

- MOJJIMBICTh OTPUMAaHHS €MEIITy PO Kypc 3a JIeK1JIbKa THXKHIB JI0 TOYaTKy

a00 KoJu BiH Oyl BIIKPHUTHIA JJIS 3aITUCY;
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- MOXKJIMBICTB PO3JpYyKyBaTH iHGOPMAIIIIO TTPO KYpPC;

- npoctuit UI/UX.
Henomiku:

- Hemae (otorpadiii BUKIa1aviB,;

- BIJICYTHIH JeTaIbHUH TUIaH KypCy;

- BiACyTHA iH(pOpMAIlis PO HEOOXiTHI MaTepiaiu;

- Hemae GOopMU IJIsl 3aUTaHHS OHJIANH;

- BIJICYTHS rajuepes 3 poOOTaMu CTY/I€HTIB;

- HENpOJAYyMaHI Ta HE3PYUHI JIeAKl €JIEMEHTH IU3aiiHy.

1.2.5. Fine Arts Center

entp obpazorBopuoro mucrenTBa Konopano-Crpinra B Kosnopago-kosemxki

HIATPUMYE Bi3yallbHE MUCTEITBO, BAKOHABCbKE MUCTELITBO T4 MUCTELIKY OCBITY B

mexax rpomaan Konopago-Crpinrs. V ranepesix, kiacax, CTyAisiX Ta BipTyalbHUX

Maﬁ}laH‘IHKaX MeTa - 30araTuTH KUTTA, HilITpI/IMaTI/I MI/ITIIiB Ta BUXOBATH pOSYMiHHSI

Ta OI[IHKY 0araTb0X KyJbTYyp JIIOJICTBA.

JocBigueni

XYOOKHHUKU Ta BI/IKJ'IaI[aIIi

HIATPUMYIOUE CEPEIOBUIIE JJIsI PO3KPUTTS TBOPUOTO MOTEHITIATY.

CTBOPIOIOTH MOTI/IBElHifIHG Ta

HaBuanHs mpoxoJuTh B HEBEJIUKHUX 32 PO3MIPOM Tpylax, IO JA€ 3MOTY

OipIIe HaBUaTHUCS O€3MocepeIHLO Y BUKIIaava.

3Mm.
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BEMIS SCHOOL OF ART

n 1e Arts Center
s cotisen

NARROW YOUR RESULTS

Keyword

Class Category

Age

Adults

Ages 12-16
Ages 16-18
Ages 16-Adult
Ages 6-11
Ages6-9
Ages 9-12

Instructor

Day

Sunday
Monday
Tuesday
Wednesday
Thursday
Friday

Saturday
Cost ($)

$0-300

&e——— @

CLASSES v

Art & Acting in the Forest

*¥*REGISTRATION IS CLOSED***
Enjoy outstanding arts education with
instructors from the FAC's Bemis School
of Art, set in the lush forest at the 400-
acre La Foret Conference & Retreat
Center. *Multiple dates, click through to
view.* Ages 6-11

Monday-Friday @ 9 a.m.-3 p.m. MT
Jun 14 - 18 ($275/$290)
Monday-Friday @ 9 a.m.-3 p.m. MT
Jun 21- 25 ($275/$290)
Monday-Friday @ 9 a.m.-3 p.m. MT
Jul 5-9(8275/$290)
Monday-Friday @ 9 a.m.-3 p.m. MT
Jul 12 - 16 (8275/$290)
Monday-Friday @ 9 a.m.-3 p.m. MT
Jul 19 - 23 ($275/$290)
Monday-Friday @ 9 a.m.-3 pm. MT
Jul 26 - 30 ($275/$290)

A0 Personal Painting
Review

***REGISTRATION FOR THIS
COURSE HAS CLOSED*** Have you
been painting for a while but feel stuck
or uncertain whether your paintings are
working? Would you like time with an
experienced artist & instructor who will
give you feedback in an open & gentle
way? Spend time with Dena Peterson to
strengthen your work! *Multiple dates,
click through to view.* Adults

Thursday @ 11:15 a.m.-12:15 p.m. MT
May 13 ($55/565)

RESOURCES v

CONTACT

Upcoming Classes

A27 Plein Air Painting:
Keep It Simple

***REGISTRATION FOR THIS
COURSE HAS CLOSED*** Part of City
as a Venue Programming! Have you
always wanted to learn to paint on
location, in the great outdoors? The key
to this is learning how to simplify what
you see. Learn how to bring light &
texture into your paintings in a fun &
supportive learning environment.

Adults

Saturdays @ 10 a.m-12:30 p.m. MT
Jul 31 - Aug 21($130/8145)

ATl Personal Painting
Review

***REGISTRATION FOR THIS
COURSE HAS CLOSED*** Have you
been painting for a while but feel stuck
or uncertain whether your paintings are
working? Would you like time with an
experienced artist & instructor who will
give you feedback in an open & gentle
way? Spend time with Dena Peterson to
strengthen your work! *Multiple dates,
click through to view.* Adults

Thursday @ 11:15 a.m.-12:15 p.m. MT
May 20 (855/$65)

MY ACCOUNT

FAC HOME

Al Painting the Seasons:
Spring Edition
***REGISTRATION FOR THIS
COURSE HAS CLOSED*** Paint the
beauty of spring. Nature is a gold mine
of inspiration—what better way to
explore its countless variations than
painting the seasons? Explore warm &
cool greens, the nuances of foreground
bushes, & how to make soft transitions

in different areas of your painting.

Adults

Saturday @ 11 a.m.-2 p.m. MT
May 15 ($125/$135)

A18 Refine Your Black &
White Darkroom Printing
Skills

***REGISTRATION FOR THIS
COURSE HAS CLOSED*** Spend three
hours learning to refine your black &
white darkroom printing skills with
private instruction in contrast filters,
split-filter printing, cropping, &
positioning for artful presentations.
*Multiple dates, click through to view.*
Adults

Thursdays @ 9 a.m.-12 p.m. MT
May 13 ($125/8135)

Pucynok 1.6 — Kypcu mkonu Fine Arts Center
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Pucynox 1.7 — Kanennap 3 po3kiagom kypciB mikonu Fine Arts Center

[IepeBaru:

KypCH JUIsl JITEH, MiJJTITKIB Ta TOPOCIIUX;

- KaJeHJap 3 PO3KJIaJIoM KYpCIB;

- i#TepaktuBHui PDF karanor kypcis;

- TOBHHH OMHC Kypcy, 3 hoTorpadismu;

- ocoOucTui KablHET;

- MOKJIMBICTB 3aIMCATHCS Ta CIUIATUTH OHJIANH;
- TOJApYHKOBI cepTudikaTu;

- 1HQopMaIlis Mpo BUKIAa4a;

- 3pyunwuii Ta 3po3ymunuit UI/UX.

Henomniku:

HEMa€e OHJIAlH KYpCiB;

- HeMae JIITHIX TabOopiB IS JITCH;

- BIJICYTHIN JeTalbHUI MJIaH KypCy;

- BiACYTH#A 1H(OpMAIlisg PO HEOOXI1THI MaTepiaii;

- BIJICYTHS rajiepes 3 poOOTaMu CTYJICHTIB.

Apk.
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Ta M.

BUCHOBKH! 0 PO3ALT1Y 1

VY nanomy posnini Oysiv onMcaHi MeTa MPOBEICHHS PO3pOOKH, OCHOBI 33j1a4i

Bymo BuKOHAHO JOCTIIKEHHS ICHYIOUHX BeO-J0JaTKIB IS yIPaBIiHHS

Kypcamu 00pa30TBOPUOTO MUCTENTBA. BU3HaueHO HasBHI TUIIH KYPCIB, MIIXO0IH 10

opranizamii Ta 0(OpMIICHHS,

HEJIOTIKH.

JI0JIATKOBI MOJKJIMBOCT1, OCHOBHI TIEpeBaru Ta

Bunineni ocHoBHI poui kopucTyBayiB Ta iX ¢ynkimii. ChopmoBaHo meperik

(yHKII0HATBHUX Ta HE(PYHKI[IOHAIBHUX BUMOT J10 BE0-01aTKy Ta IPOAHAII30BAHO

iX BIHOIIIEHHS JO OCHOBHHX CIIEHAPiiB pOOOTH.
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PO3JI1JI 2 OT'JIsIJ TEXHOJIOI'TA 1JI51 PO3POBKU JIOJATKY

2.1. Bubip 3aco6iB po3poOxu

Beb-nonarok peanizoBanuit Ha MoB1 Java. [{nst peanizaiiii cepBepHOi YaCTHHH
OyB BuOpanuii (periMBopk Spring Boot, 110 103BOJsIE CTBOPIOBATH TPOEKT 3
MiHIMaJIbHOIO KOH(Irypaiiew. byno peamizoBano mabdmon MVC, mo po3noaiise
JaHl J0/aTKy Ha 3 piBHI: MOJENb, NpPEACTaBIeHHS Ta KoHTpoiep. KiieHTchka
JacTMHAa pPO3po0JieHa 3 BUKOpUCTaHHSAM MmabnoHizatopy Thymeleaf, amxe BiH
3pyuHuit 1y1s1 cTBopeHHs npoctoro Ul, 1 nerko interpyetses 3 Spring Framework.
30epiraHHsi JaHUX OPraHi30BaHO 3 BHKOPUCTAHHAM Oa3zu nanux MySQL. Jlns

3B’s13Ky MK cepBepoM Ta b/ 0yB Bukopuctanuii Spring Data JPA.

2.1.1. Java

Java — moBa nporpamyBaHHs 1110 OyJia po3pobJieHa Tl mapajieabHoi poOoTH,
BUKOPUCTAHHS KJIACiB Ta 00’ €KTHO-OPIEHTOBAHOTO MPOTPAMYBAaHHS KOPITOPAIIIEIO
Sun Microsystems B 1995 porii.

[Iporpamu Java KOMIOTIOIOTHCS B OalT-KOA, IO Jaji BUKOHYeTbcsi JVM
(BIpTyaJbHOK MAalIMHOIO Java), TOMy BOHHM MOXYTh MpAaLOBaTH Ha OyIb-aKid
KOMIT'FOTEPHIN apXITEKTyp.

Moga 3HauHO 3ano3numiia cuaTakcuc 13 C 1 C++. 3okpema, B34TO 32 OCHOBY
o0'ektHy Mojmenb C++, mpore 1i MOAM(IKOBAHO. YCYHYTO MOXJIMBICTH IOSIBH
NeAKNX KOH(MIIKTHUX CHUTyalliii, [0 MOIJIM BHUHUKHYTH 4Ye€pe3 TOMUIKH
nporpamicta Ta TIOJIETIMIEHO caM MpoLec PO3pOOKH 00'€KTHO-OPIEHTOBAHUX
nporpaM. Psa niit, siki B C/C++ moOBUHHI 311MCHIOBATH MPOTPAMICTH, JOPYUYEHO
BipTyanbpHii MmamuHi. [lepenycim Java po3poOisiiack sik miiatgopMo-He3aneKHa
MOBa, TOMYy BOHa Ma€ MEHIIE HHU3bKOPIBHEBUX MOXJIMBOCTEH i poOOTH 3
anmapaTHUM 3a0€3MeYeHHsIM, 110 B MOPIBHSIHHI, Hampukian, 3 C++ 3MeHInye
IIBUKICTh pOOOTH ITporpaM. 3a HEOOX1THOCTI TaKuX i Java 103BoJIsI€ BUKITUKATH
HiIporpamMu, HalmMCcaHi 1HIIMMHA MOBaMHU MporpamMyBaHHs [2].

Java mmpoko BUKOPUCTOBY€EThCS OAHKIBCHKiHM c(hepl Ta BEIMKUX KOMIIAHIAX,
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3aBJASIKMA CBOIM HaA1MHOCTI Ta BIAMOBOCTIMKOCTI. [TinTprMy€e 3BOPOTHIO CYMICHICTb
BEpCIi.

Java mepeBipeHa YacoM, BJIOCKOHAJE€HA, Ta MPOAOBXKYE PO3BUBATHUCS
CHE1aJIbHOI0 CUIBHOTOIO PO3POOHUKIB, apXITEKTOPIB Ta €HTY31aCTiB, HE3BAKAIOUN
Ha Te, 10 1l HOXOJKEHHS HAJIYy€e MaiKe ABa AECATHIITTS.

Java MO’XHa BUKOPUCTOBYBATH JUIsl CTBOPEHHS MOBHOLIHHUX MpPOTpaM, siKi
MOKYTh IPAIIOBATH HA OJTHOMY KOMII IOTEP1 a00 PO3NOAIIEHUMH MIXK CEPBEPAMHU
Ta KJIIEHTaMHU B Mepexi. BoHa Takoxk Moxe OyTH BUKOpHUCTaHa AJi CTBOPEHHS
HEBEJIMKOTO MTPOrPaMHOT0 MOJYJIsl 00 aruieTy JUlsl BAKOPUCTAHHS SIK YaCTUHU BeO-
CTOPIHKH.

Bona mnpusHaueHa Ay po3poOKHM MOPTATUBHUX BHUCOKOMPOAYKTHBHHUX
JIOJIaTKIB JIJIs1 HAMIIIUPIIOTO 00CATY 00UMCIIOBATILHUX MIAaTHOPM, OTXKE, 3a0e3medye
OCHOBHI MOJIOKEHHS 3arajibHOI JOCTYITHOCTI, @ TAKOXK B3a€MO/I1i MixK Tu1arpopmamu.

Java crana 0e31iHHOO 111 PO3POOHUKIB, JO3BOJIUBIIH IM:

- TKCATH MpOorpamMHe 3a0e3MeUeHHs Ha OJIHIN M1aTdopMi Ta 3aImyCcKaTH HOTro
MPAKTUYHO HA Oy/b-AKi 1HIIH TU1aThOopMI;

- CTBOPIOBATH TMpOTpaMu, sIKi MOXYThb IIpaIffoBatu y BeO-Opaysepi Ta
OTPUMYBATH JOCTYII A0 JOCTYITHUX BEO-CIIyXO0;

- pO3pOoONATH CEepBEpHI JONATKH IS OHJAWH-(QOpYyMiB, MarasuHiB,
onutyBaHb, 06pooxu HTML-dopwm;

- TO€JHYBAaTH TporpaMu abo0 CepBICH JJii CTBOPEHHS CHEIlabHO
HaJallITOBaHUX NporpaM abo CEepBiCiB;

- MHCAaTU TOTYXHI Ta €(EeKTUBHI MporpaMu JJjs MOOINbHHX TenedOoHIB,
BIJIJTAJICHUX TMPOIECOPIB, MIKPOKOHTPOJIEPIB, O€3APOTOBUX MOJYIIB, JTATUUKIB,
[IUTI031B, CHOKMBYMX TOBAPIB Ta MPAKTUYHO OYyAb-SKOrO 1HUIOTO €JIEKTPOHHOIO

IPUCTPOIO.

2.1.2. Spring Framework

Spring Framework - nie mnatgopma Java, sika 3a0e3nedye BceOiuHy

HOIATPUMKY 1HQPACTPYKTYpH JIsl po3poOKHU mporpam Java [3].
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OpeitMBOPK J0MOMAarae po3po0IsITH CUCTEMH 31 CIAOKOI0 3B’S3aHICTIO, IO
nocsTaeTbes 3a paxyHok (yHkmiit Spring Inversion of Control (IoC), Ta BuCOKOIO
3UCIIICHICTIO 3a paxyHOK QyHKIIIH Aspect oriented programming (AOP).

Spring mpononye psia PyHKIIN, HEOOXITHUX JIJIT PO3POOKH KOPHOPATUBHUX
noaatkiB. OyHkIi pperiMBOpKa pO3MOAUICHI O MOAYJISX, IO HAJAE MOKJIUBICTh
po3poOHUKaM BUOpaTH OJWH a00 KiIbKa MOIYJIIB JJIsl IHTETpallii B 3aJ€KHOCT1 Bij

HEOOX1THUX (PYHKIIIH.

sy
A 2

" o ) : :
i ﬁ{' Spring Framework Runtime

=

Data Access/Integration Web

JDBC ORM WebSocket

OXM JMS

) Portlet
Transactions

Core Container

Core Context

Pucynok 2.1 — Apxitektypa ¢peiimBopky Spring [3]

Core monyns Hagae ¢yskiio Dependency Injection (DI) Takox Bigomy sik
Inversion of Control (10C).

Beans monyns mictute BeanFactory (mabnon ¢abpuka), skuii CTBOpIOE Ta
YIPABIISIE )KUTTEBUM ITUKIIOM 00’ €KTiB (O1HIB), BUBHaUCHUX Y (haiimax KoH]iryparii
Spring a60 3a JOIOMOTOI0 aHOTAIlI/. 3aB/IIKM HHOMY MOYJIMBA 1HBEPCisl KOHTPOJTIO.

SpEL wmoxyne 3ale3meuye MOTY>KHY MOBY BHpa3iB [JIsl 3alUTIB Ta
MaHIyT0BaHHs rpadoM 00'€KTiB MiJ 4aC BUKOHAHHSI.

Application Context Hanae iHpopMariito Ipo KOHPIrypawio mMporpamu.

Apk.
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Tak camo, sik BeanFactory, ApplicationContext 3aBanTaxxye 01HH, TOB'A3Y€ iX
pa3oM 1 KOH(}Irypye iXx meBHUM 4YMHOM. Aje kpim 1poro, ApplicationContext
BOJIOJIIE€ JOJAATKOBOIO (DYHKI[IOHANBHICTIO: PO3MI3HAHHS TEKCTOBUX MOBIJOMJIEHD 3
(aiiniB HanamITyBaHHS 1 BiJOOpakKeHHS NOJIM, K1 BIAOYBAlOTHCA B JIOAATKY

PI3HUMH criocoOamu.

Spring  AOP  3a0esmeuye  peajizaiil0  acCIMEeKTHO-OPIEHTOBAHOI'O
IPOrpaMyBaHHS, IO JO3BOJISE BU3HAYATH METOJU-TIEPEXOILTIOBAYl ISl YiTKOTO
noATy Koay, SIKMU peanidye (yHKIIIOHAJIbHI MOXJIMBOCTI, SKI TOBHHHI OyTH
PO3JILICHI.

Spring Web nomomarae y po3po06iii Beo-noaarkis. Lleit Moaynb moOymoBaHui
Ha ocHOBI Application context MOyJIsS Ta MPONOHY€E BeO-Opi€HTOBaH1 (PYHKITIT.

Spring MVC no6ymoBanuii Ha ocHOBI Moay/st Web Ta gomomoske y po3pooiii

Be0-/10/1aTKIB 3 3aCTOCYBaHHAM 1a0sioHy npoektyBanHs MVC.

Spring JDBC 1o3Bonsg€e JIErKO B3aeEMOMIATH 3 043010 JaHUX, HaAJAI0YU

aOcTpakiito Haja HU3bKOpiBHeBUMH 3aBnaHHsMu JDBC, 3aBasku CTBOpPEHHIO
3'eIHAHD 3 023010 JaHUX, HOr0 3BIJILHEHHS 1 T. 1.

Spring ORM nomomarae iHTErpyBaTHCS I1HCTpyYMEHTaMH 00'€KTHO-

pensuiitHoro BigoOpakeHHs sik Hibernate, iBatis 1 T. 1.

2.1.2.1. Spring loC

Konteitnep 1oC orpumye meragani 3 XML-daiiny, anorariii Java abo komy
Java. KonteliHep oTpuMye BKa3iBKM II0JI0 TOTO, $KI OO0 €KTH CTBOPIOBATH,
HacTporoBaTu Ta 30uparu 3 POJO, uurarounm HagaHi MeTajlaHi KOHQIrypauii.
CtBOpeH1 TakuM YMHOM 00’ €KTH MaloTh Ha3By Spring Beans.

O608's13ku koHTelHepa [0C:

- CTBOpPEHHS OiHIB,

- 3B’s3yBaHHS O1HIB 3 IHIITUMHU;

- HaJalTyBaHHs OiHIB;

- yHOpaBJIiHHS )KUTTEBUM IUKJIOM OiHA BiJl CTBOPEHHS 10 3HMIIEHH [4].
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Java Based

Java POJO

Configuration
Metadata

XML Based

Java Annotation

Spring
I0C
Container

Working
Application

Working of Spring Container

Pucynok 2.2 — Po6ora xonteitaepa Spring 10C [4]

2.1.2.2. Spring Boot

Spring Boot - 1ie mpoekr, sikuii moOymoBaHmii Ha ocHOBI Spring Framework.

Bin 3a0e3mneuye mpocTimuid 1 MIBUAMIKANA CHNOCIO HaJAIITYBaHHS Ta 3aIllyCKy SK

IPOCTHX, Tak 1 BeO-mporpam [5].

Hanmae moxnauBicTh moyaTu poOOTy 3 MiHIMaJIbHUMHM HacTpoiikamu 0e3

HEOOX1THOCTI MOBHOI HACTPOWKM KOH(Irypailii, Tak SK Ta MiAKIOYae Oararo

HaJIallITyBaHb ABTOMAaTHU4YHO.

[IepeBaru:

- JIETKO PO3YMITH 1 pO3pO0IATH TporpamMu Spring;

- CKOpOYYE€ Yac po3poOKH;

- MiJIBUIIYE TPOAYKTUBHICTB;

- MEHIINNA MOPIT BXOKEHHS I MOYaTKIiBIIiB.

Limi:

- YHUKHYTH CKJIagHOi KoH(irypauii XML;

- CIPOCTUTH PO3POOKY TOTOBUX JI0 BUPOOHUIITBA JOAATKIB,;

- CKOPOTHUTH 4Yac po3pOOKH 1 3alyCTUTH JOJIATOK CAMOCTINHO;

- 3aMpONOHYBATHU O1IBII MIPOCTHH cOCiO moyaTu poOOTY 3 TOAATKOM.

OyHKIIII:
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- THYYKHMI croci® HacTpOMKM KOMIIOHEHTIB Java, koHdirypauii XML 1
TpaH3akKilii 6a3u TaHuX;

- 3a0e3nevye MOTYKHY MAaKETHY OOpOOKy 1 ympaBiisi€ KIHIEBUMU TOYKAMU
REST;

- BCE€ HAJAITOBYEThCS aBTOMATUYHO, Py4H1 HACTPOIKU HE MOTPIOHI;

- TPOIOHYE JI0JIaTOK Ha OCHOBI aHOTAITll;

- CIIPOILYE YIPaBIiHHSA 3aJI€KHOCTSIMU;

- BKIIOYae BOyaoBaHui KoHTeiHep ceprietiB (embedded Tomcat, Jetty);

- marpumye CLI.
Embedded HTTP XML <bean>
Spring Framework ~ + Servers == Configurationor = Spring Boot
(Tomcat Jetty) @Configuration

Pucynok 2.3 — Komnonentu Spring Boot [5]

2.1.2.3. Spring MVC
®perimBopk Spring MVC 3abe3mneuye apxiTektypy mabdnony Model - View -

Controller (Monens - Bimobpaxenns - KouTposep) 3a gomomororo ciaado
noB'si3aHuX roToBUX KOMMOHEHTIB. Illabmon MVC posnisise acnekTu A0aTKy
(Jroriky BBeneHHs, 613Hec-JoriKy 1 joriky Ul), 3a0e3nedyroun npu 1boMy BUIbHUN
3B'SI30K MiX HUMHU [6].

Jlorika po6otu Spring MVC mnobynoBana HaBkojo DispatcherServlet, 1o

npuitmae 1 06po6:sie 3 Ul Bci HTTP-3anuTu 1 BiAmoBii HA HUX.
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DispatcherServlet

Handler R
foeir Controller :
Mapping Resolver

Pucynok 2.4 — Onuc po6ortu DispatcherServlet [6]

[Tpu orpumani HTTP-3anuty BUKOHYETHCS Taka MOCTIAOBHICTD JI1i:

- DispatcherServlet 3Bepraerscsi mo iuTepdeiicy HandlerMapping, sikwmii
BIJIMIOBI/Ia€ 32 BU3HAYEHHS BIJIMOBIIHOTO KOHTPOJIEPY Ta HACTYITHE BiAMPAaBICHHS
3aMUTy J10 HHOTO.

- Konrtponep mpwuiimae 3amut 1 3amporrye BignoBigauit meron (GET um
POST). BignoBigHo 10 Oi3HEC-JIOTIKM METOJl MOBEpPTAae O0’€KT 1M’Sl BUIJISALY B
DispatcherServlet.

- 3a ponomororw ViewResolver DispatcherServlet Ha migcTaBi oTpruMaHOro
IMEH1 BU3HAYAE, SIKUM BUTJISI MOTPIOHO BUKOPUCTOBYBATH.

- Ilicna Toro, sik Burisa crBopenuii, DispatcherServlet Binnmpasinsie nani
MOJIEJI1 y BUTJIAJIl aTpUOYTIB B BUTJIS, sIKU Oyjie BimoOpaxkatucs B Opaysepi.

Bci komnoneHnTH, mo Oynu po3risHyTi Buule, a came, HandlerMapping,
Controller 1 ViewResolver, € vactunamu intepdeiicy WebApplicationContext 110
Haciiaye ApplicationContext gomarouu HeoOXigH1 (QYyHKII 111 CTBOPEHHs BeO-

JIOJIaTKIB.
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2.1.2.4. Spring Security

Spring Security - me cucrema Oe3lekd, sika 3aXHIAe€ KOPIOPATHBHI
nonarku Ha ocHOBI J2EE, 3a0e3neuytoun noTyxHi, HAaCTporoBaHi (yHKIIIi Oe3meKH,
Taki gk aBTeHTHdIKaIisg Ta aBTopuzariis. Lle haktuunuii ctaHmapT 3aXucTy mporpam

Ha ocHOBI Spring [7].

UsernamePassword
Authentication Token
A

o o J ’ AuthenticationManager J o
sQCunw Filter Chains < il AuthenticationProvider
o o 0 ‘

A

~ > 3
2 | 0|0
h 4
‘ UserDetails Service ’
Authentication Filter v A
Security Context Provider Manager o
Holder
A
UserDetails
A
v o

=]

Pucynok 2.5 — [punmun podotu Spring Security [7]

KirouoBi 00'exTi KOHTEKCTY Spring Security:

- B SecurityContextHolder mictuthcs iHpoOpMalis Mpo MOTOYHUIA KOHTEKCT
0e3mneku, 3 JeTalbHOI0 1H(POpMaIIi€lo PO MOTOYHOTo KopucTyBaya. [[ist 30epiranns
takoi 1H(opmanii SecurityContextHolder BukopucroBye crpaterito ThreadLocal,
TOOTO KOHTEKCT O€3IeKH 3aBXIU OyAe AOCTYIMHUH ISl METO/IB, 110 BUKOHYIOThHCS
B TOMY % HOTOLI.

- SecurityContext, Mmictuth 00’ €kT Authentication.

- Authentication BimoOpaxae kopuctyBauda (Principal) 31 croponu Spring
Security.

- GrantedAuthority npencrasisie poJii, 110 HasBHI Y KOPUCTYyBaya.
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- UserDetails(micTuth iM'ss KOpHCTyBaua, Iapojib, poJi) HaJa€e HEOOXIAHY
1H(popmartiro 15 noOyaoBH 00'ekta Authentication 3 nonarkis DAO.

- UserDetailsService, BuxopuctoByetrbcsi st ctBopeHHsi UserDetails
o0'exty, peanizyroun loadUserByUsername(...) meToay uporo intepdericy. Jami
00’ext UserDetails Moxke BUKOPUCTOBYBATUCh KOHTEKCTOM Spring Security.

CrannapTHull cueHapiil ayreHtudikari:

- KopuctyBauy Oyze 3alponoHOBAaHO YBIUTH B CUCTEMY 3 BJIACHUM IM'IM 1
napoJjeMm.

- Cucrema 3Bipsi€ TapoJib 1 MIATBEPKYE 10 BiH OyB BBEJICHUN MPABUILHO
JUTSl TAaHOT'O KOPUCTYyBaya.

- OTpuMye KOHTEKCTHY 1H(OpMAIlito JJis JaHOTO KOPUCTYyBaya (poJi Ta 1HII
BIJIMOBIAHI JAaHi).

- BinOyBaeTbcst BCTAHOBIICHHS KOHTEKCTY O€3MEKH /111 KOPUCTyBaya.

- KopucryBau nepeHanpanisieThCsi HA BAKOHAHHS 3aMPOIICHO] onepaiiii, sika
MO3Ke OYTH 3axXHUIIleHa MEXaH13MOM KOHTPOJIIO JOCTYITY, IO Ha MifcTaBi iHGopmarrii
MOTOYHOT'O KOHTEKCTY O€3IIeKH IepeBipsie HEOOX1H1 J03BOJIH.

Cuenapiii ayrentudikaiii B Spring Security:

- IM's KOpHUCTYyBaya 1 napojib 1 bopMyIOThH
UsernamePassword AuthenticationToken (1o Hacmigye Authentication).

- Token mepenaerbcst 00’exkTy AuthenticationManager st mepeBipku Ha
KOPEKTHICT.

- B pasi ycmimHoi ayrentudikauii AuthenticationManager 3anoBHIOE Bce
HeoOXx1aH1 aani Ayt Authentication, Ta moBepTae eK3eMILISIP.

- Buxnukaerscs SecurityContextHolder.getContext().setAuthentication(...),
KyAu TepenaeTbcs 3amoBHEHUN ek3eMiulsip Authentication, BHAcCHiZOK 4YTOro
BCTAHOBITIOETHCSI KOHTEKCT O€3MEKH.

[lepeBaru Spring Security:

- MOXKJIMBO BUKOPHCTOBYBATH ayTeHTHU(DiKaIlio 3 mapojeM, TokenoMm, OAuth,

LDAP;
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- peanizoBani mugpysanHs PBKDF2, Berypt, Scrypt;
- HaJa€ 3aXUCT B1J] NOLIMPEHUX ATAK;

- IHTerpauis 3 wadJoHI3aTOpamu;

2.1.2.5. Spring Data JPA

JPA - e crientudikartist 11t 300’ €KTHO-PEATAIIMHOTO BiIOOpaXKeHHS 00'€KTIB
B JIOJIaTKy Ta 30€pEKCHHS, YNTAHHS Ta YIPABIIHHS TAKUMHU 00’ €KTaMH.

Spring Data JPA ne € JPA mocrauanbHukoMm, a € cnenudikamiero. Lle
(peiiMBOpK, SKUU J0/1a€ JONATKOBHI pIBEHb aOCTpakIlii 3BepXy MNOCTadalbHUKA
JPA. Bin npocro “npuxoBye” Java Persistence API (i mocrauanbHuka JPA) 3a
CBO€I0 a0bcTpakIliero perno3uTopito [8].

Peanizanis crienudikariii JPA Hanaerbes nocravansaukamu JPA (Hibernate,

Toplink, iBatis i 1. 1.)

Spring Data
Crud Repository Paging and Sorting Repository
Spring Data JPA Spring Data Mongo Spring Data Neo4j Spring Data
DB
JPA Mongo Java Driver

JDBC

MosknuBocti Spring Data JPA:

Mongo
DB

Pucynok 2.6 — Permo3utopii B Spring Data JPA [8]

- CrBOproBaTH Ta MIATPUMYBATH PEMO3UTOPii, CTBOPEHI 3a JIOMOMOTOI0
Spring 1 JPA;
- Ilinrpumye 3anutu JPA;

- IlinTpuMye nmakeTHe 3aBaHTAXKEHHS, COPTYBAHHS, TUHAMIYHI 3aIIUTH;

Apk.
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- Ilintpumye XML BinoOpakeHHs il CYTHOCTEM Ta 3a JIONOMOTOKO
aHOTAIIN;

- 3menurye po3mip koay s 3aranbHux CRUD omnepaiiit 3a 1onomMororo
CrudRepository;

Heo06xi1H1 KOMIOHEHTH:

- JpaiiBep JDBC, sikuit no3Bosisie Java-n0/1aTKy B3a€MOIIATH 3 023010 TaHUX.

- Datasource Hasiae BCro TexHIUHY 1H(pOpMaIlio, HeOOXiAHY IS JOCTYMY 110
JAHUX.

- Ilpoaiinep JPA (naitnmomupenimum € Hibernate)

- Spring Data JPA mpuxoBye BHKOPHCTOBYBaHMM MoctavadbHUK JPA 3a
a0CTpaKIlE CXOBUIIIA.

Java Persistence APl BUKOpUCTOBY€TBCS aJisi yHpaBlliHHS, 30€pekKeHHS 1

JOCTYTY JI0 JaHUX Mk 00'ekTaMu 1 623010 JaHUX.

2.1.3. Hibernate

Hibernate — 3aci0 BimoOpakeHHS MK 00'€KTaMM Ta peIAMIHHUMHU
cTpykrypamu (object-relational mapping, ORM) s miiardpopmu Java. Hibernate €
BUTBHUM MPOTPAMHUM 3a0€3MEeUeHHAM, sike MomuproeThesi Ha ymoBax GNU Lesser
General Public License. Hibernate nagae nerkuii st BUKOPUCTAHHS KapKac
(bpeitMBOpK) I BimOOpakeHHS MiXK 00'€KTHO-OPIEHTOBAHOIO MOJICIIIIO JAaHUX 1
TPaIUIIHHOIO peIAIiitHO0 6a30t0 ganux [9].

Hibernate - e incrpyment ORM, sikuii peanizye crnenudikamnito JPA. Bin
CTBOPIOE 3B'SI30K MK TaOnMIsAMU B 0a31l naHux 1 Java-kimacamu 1 HaBmaku. Lle
no30aBisie po3pOOHMKIB BiJl BEJIIMKOI KIJIBKOCTI PYTHHHOI POOOTH, B SIKIM BKpaii
JIETKO MPHUITYCTUTH TTOMHIIKY.

[IepeBaru:

- 3abesneuye npoctuit API st orpuManHs Ta 3anucy Java-o0'ekTiB 3 Ta B
0a3y JaHUuX.

- BuxopucroBye ctparerito fetching, 110 103BoJisi€e MiHIMI3yBaTH JOCTYM JI0

B]I.
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- Jlo3Boutsie paIttoBaTH 3 TUTIaMU JaHuX Java, 3amicts SQL.

- Bukonye cTBOpeHHs 3B'3KIB MDK Java-kinacamu 1 Tabmuisimu B/l 3a
nonomororo XML-daiiniB abo aHoTaIii.

- SIxmo HeoOX1aHO 3MiHNTH BJI, TO MOCTaTHLO auIIe BHECTH 3MiHM B XML -
daiinu abo aHoTaIlii.

- MosuuBicTh ucaTu yHiBepcanbHi SQL 3anuTtu s Beix b/, BapTo nuie
3aMIHUTH JaianekT b/I.

- MexaHi13M KellyBaHHS, 1110 3Ha4HO poOOTY JI0AATKY, 3aBJSIKH 3MEHIIEHHIO
KUIBKOCTI omepariiii B 0a3y JaHuX.

- Jae 3Mory nomatky NIATPUMYBAaTH JEKUIbKa TpaH3aKI[id OIHOYacHO,

3aBJISIKM MEXaH13My OJIOKYBaHHS.

2.1.4. MySQL

MySQL — BinbHaA cucTeMa KepyBaHHS pesliiHMMU Oa3amMH JaHMX, sKa
Oyna pospobOneHa kommaHiewo “TcX” misd MIABUILEHHS IIBUIKOIL 0OpoOKU
Benukux 0a3 ganux. L{g cucrema kepyBanus 6a3zamu nanux (CKBJl) 3 BiakpuTum
KOZIOM OyJia CTBOpEHA SIK aJIbTepHaTHBA KoMepliiHuM cucteMaM. MySQL 3 camoro
noyatky Oyia gayske cxoxor Ha mSQL, npoTe 3 yacoM BOHa Bce po3IIMproBaiacs i
3apa3 MySQL — ojiHa 3 HaWTIOMIMPEHIIIUX CUCTEM KepyBaHHs 0azamu nanux. Bona
BUKOPUCTOBYETHCS, B MEPUIy 4YEPry, JUIsi CTBOPEHHS TWHAMIYHUX BeO-CTOPIHOK,
OCKIJIbKH Ma€ 4yJI0BY HiATPUMKY 3 OOKY pi3HOMaHITHUX MOB mporpamyBanHs [10].
[IepeBaru:

- 3abesneuye MacmTabOBaHICTh, BOJIOJIIOYM 3JaTHICTIO  00poOIATH
BOy/IOBaHI JOJAaTKU BUKOPUCTOBYIOUM MEHIIE MICIA HAaBITh [JIS BEIWYE3HHUX
CXOBHIII JJaHUX.

- MySQL n03BoJile BUKOHATH IMOBHY HACTPOMKY Ta JOJATH YHIKaJIbHI
BHUMOTH, 3aBASKHA BIIKPUTOMY BUXiTHOMY KOIY.

- ApxiTekTypa MexaHi3My 30€epiraHHsl J03BOJISI€ HAJAIlITOBYBAaTH CEpPBEP
0a3u JaHUX CHEIaIbHO 11 KOHKPETHUX JOAATKIB, B PE3YJIbTaTl YOTO IOCATAIOTHCS

OPUTOJIOMIUIMBI TTOKAa3HUKM MPOJYKTUBHOCTI. 3aBASKMA IIBUIKICHUM YTUJIITaM
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3aBaHTAXCHHS, KEIIax ITaM'sTl, TOBHOTEKCTOBUX IHACKCAX 1 IHIIMM MeEXaHI3MaM
niaBUIIEHHsT TpoaykTuBHOCTI MySQL mnpononye Bci HeoOXiIHI 3aco0u s
CHOTOJIHIIIIHIX CUCTEM.

- Ilpomonye O6e3niu BapiaHTIB BHCOKOI JOCTYIHOCTI BiJl KOH(Irypauin
BUCOKOIIBUAKICHMM perutikamii master/slave, 10 croemiaidizoBaHUX CepBEPIB
KJIacTepiB, 10 3a0€3MeUyI0Th MUTTEBE MIEPEMUKAHHS TIPU B1JIMOBI.

- Bxmtouarors noBHy niaTpuMky Tpansakuii ACID (aTomaphi, y3romxesi,
130JIbOBaH1, HaJiiH1), HEOOMExkeHe OJIOKYBaHHS Ha PIBHI PSJIKIB, MOXJIUBICTh
PO3MOIICHUX TPaH3aKIIi 1 MATPUMKY TPaH3aKI{ 3 JEKIIbKOMa BEPCIsIMU, TIPH
SAKUX 3YMTYBaul HIKOJIA HE OJIOKYIOTh 3aIMCH 1 HABIAKH.

- Iligxomute nys BeO-CalWTIB 3 BHCOKOI BIJIBIAYBAHICTIO 3aBISKH
POJYKTUBHOMY MEXaHI3My 3aluTiB, HIBUJKIA MOIJIMBOCTI BCTaBKH JaHUX 1
MIJTPUMIIl CIICIiai30BaHUX BeO-(DYHKIINA, TaKUX SIK IMIBUAKUA MOBHOTEKCTOBUMN
HOIIYK.

- Hanae mexani3mu, 110 rapaHTyIOTh, 1110 TUTBKH aBTOPU30BaH1 KOPUCTYBadl
MaloTh JOCTYII /IO cepBepa 0a3u JaHUX, 3 MOXIJIMBICTIO OJIOKYBaHHSI KOPUCTYBaviB
70 piBHA KIi€HTChKkoi MamuHU. [lepembavena neranpbHa CTPYKTypa MPUBLIEIB
00'ekTiB, TaKk IO KOPUCTyBaul OayaTh JUIIE BIAMOBIAHI JdaHi, a QyHKII
muppyBaHHS ~ TapaHTYIOTh, MO  KOHQIASHIIWHI  JaHI  3axWIICHI  BiJ
HECAHKIIIOHOBAHOI'O MEperyisAy. Y TWIITH PE3EPBHOIO KOMIOBAHHS Ta BIIHOBJIEHHS
J03BOJISIIOTh BUKOHYBATH IOBHE JIOT1YHE 1 (DI3UYHE pE3€pBHE KOIMIIOBAHHS, a TAKOXK
MOBHE BiHOBJICHHS 1 BITHOBJICHHSI HA IEBHUM MOMEHT 4Yacy.

- 3abe3rneuye MIATPUMKY 30€peKEHHX MpoUEnyp, TpUrepiB, (yHKIIIM,
ysiBIeHb, KypcopiB, ANSI-ctangaprHoro SQL 1 Oarato uoro inmoro. MySQL
TaKoX Hajae 3'ennyBadl 1 gpaiisepu (ODBC, JDBC i 1. 1.).

- HpOHOHyE MO>KJIUBICTD IMBUAKOTO 3aITYCKY.
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2.1.5. Maven

Maven - 1ie ToTyXHUN THCTPYMEHT YIIpaBJIiHHS MPOEKTaMU, 3aCHOBAaHUN Ha
POM (00'exTHiit Momeni nMpoekTy). BiH BUKOPUCTOBYETHCS ISt 301pKH MPOEKTIB,
3QJIEKHOCTEH 1 JoKyMeHTallii. BiH crpornye mporiec 30ipKu.

Ile iHCTpyMEHT, SIKHi1 MOKHA BUKOPUCTOBYBATH I CTBOPECHHS 1 YITPaBIIHHS
OyIlb-IKUM Java-Tipo€EKTOM.

3a npuHIUIIaMy POOOTH KapIWHAILHO BiApi3HAETHCS Big Apache Ant, Ta mae
npocTiuid BUrsSA moao build-HamamtyBane, sike Hagaerbes B (popmati XML.
XML-daiin onucye NpoeKT, HOro 3B's13KM 3 30BHILTHIMU MOYJIIMH 1 KOMITOHEHTaMH,
nopsok Oymysanus (build), manku Ta HeoOxiaHi miariau [11].

Maven ckiaiaeTbes 3 TPhOX KOMIIOHEHTIB:

- POM: daiin, uio onucye npoekt Maven 1 iioro 3anexxHocti. KoxxeH mpoexT,
AKUM BUKOpUCTOBYEe Maven, Mae (aiin POM (00'eKTHOI MOJIENI MPOEKTY) B CBOEMY
KOpeHeBOoMYy KaTayio3i. Pom.xml omucye 3anexHOCTI MPOEKTY 1 BKazye, sk HOTO
30uparu.

- Karanor: crangapruzoBanuii opmat 118 onucy npoekty Maven 8 POM.

Bin peanizye te yroay npo koHdirypaiiito. 3aMmicTh TOTO, 11100 BUMaratH BiJl
PO3pPOOHHUKIB BUBHAUCHHS MaKeTa 1 PyYHOI HACTPOMKU KOMIIOHEHTIB JJIsi KOXKHOTO
HOBOTO TPOEKTY (sIK y BuMaaky 3 make-¢aiimom 1 Ant), Maven BCTaHOBIIOE
3arajbHy CTPYKTYPY IPOEKTY 1 MIPOIOHY€E CTaHIapTHU# Gopmat daitmy s onucy
TOr0, SIK BIH Ipaloe. MoXHa MPOCTO OMHcaTh CBOi BUMOTH, a Maven BHKIMYE
3QJIEKHOCTI 1 HAJIAIITOBYE MPOEKT.

- CxoBuma: e 30epira€rbcsi 1 BHSBISIETHCA JOJATKOBE MpOTrpamMHe
3a0e3nedyeHHs. Maven BHKOPHUCTOBYE IICHTPAI30BaHl PEMO3UTOPIT K JJis
BUSIBJICHHS, Tak 1 Juis MyOjikalii TMakeTiB MPOeKTy sK 3ajiexkHocred. Komum
PO3pPOOHUK IMOCUIIAETECS HA 3AJIEKHICTh B CBOEMY NIPOEKTI, Maven BUSBUTH ii B
LEHTPaII30BAHOMY CXOBHILII, 3aBAHTAKUTH B JIOKAIBHUM PENO3UTOPIN 1 BCTAHOBUTH
B TIPOCKT.

®da3zu 301pKu:
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- validate: mnepeBipUTH NPaBWIBHICT MPOEKTY 1 JOCTYINHICTH BCI€l
He00X11Ho1 1H(hOopMaIlii;

- compile: CKOMIIIIOBATH BUXIIHUMA KOJT TPOEKTY;

- test: mporecTtyBaTM CKOMIUJIbOBAHUN BUXIJTHUM KOJ 3a JOIMOMOIOKO
BIJIMOBIHOTO CEPEAOBUIIA MOAYJIBHOTO TECTYBaHHSL.;

- package: ynakyBaTu CKOMIIIJIbOBaHUM KO/ B PO3MOBCIOJIKYBaHUM (popMar,
Takui sk JAR;

- integration-test: oOpaTtu i PO3rOPHYTH MAaKeT, B CEPEIOBHILI, /I MOXHA
3amyCKaTH 1HTErpalliiiii TeCTH;

- verify: 3amycTUTH MEPEBIPKH, 00 MEPEKOHATHCS, IO MAKET BaiIHUM 1
BIJIMOBIa€ KPUTEPISIM SIKOCTI;

- install: BCTaHOBUTH MAKET B JIOKAJTLHUN PEMIO3UTOPIN SISl BUKOPUCTAHHS B
SIKOCTI 3aJICKHOCTI B 1HIIIUX MPOEKTAX JIOKAIBHO;

- deploy: BuKOHYy€ThCS B CepeloOBHIII I1HTErpaiii abo BHUIYCKY, KOIIIO€
¢diHaTBPHUN MaKeT B BIAJAJICHUN PEMO3UTOPINA JUIsl CHUIBHOTO BUKOPUCTAHHS 3

THIITUMU PO3POOHUKAMH 1 TPOCKTAMHU.

2.1.6. Thymeleaf
Thymeleaf - ne mexanizm ma6monis Java XML / XHTML / HTMLS, sxwuii

MO3K€ TpAIfOBaTH K y BeO (Ha OCHOBI CEPBIIETIB), TaK 1 B ohiaiiH cepenoBuiil. Bin
Oinbire miaxoauth Ay odcmyroByBanHs XHTML / HTMLS wa piBHi neperisiay
BeO-moaTkiB Ha ocHOBI MVC, ane BiH Moxe 00poOmsaTu Oynb-skuii XML-daiin
HaBITh B aBTOHOMHOMY cepeaoBwuini. Bin 3abe3nedye moBHy iHTerpamir Spring
Framework. [12].

Bin 3acTocoBye Habip mepeTBoOpeHs 10 (aiiiiiB madIoHIB s B1IOOPaKEHHS
JTaHUX a00 TEKCTy, CTBOPEHHUX JOJATKOM. BiH miaxomuTh Mg 00CTyroBYyBaHHS
XHTML / HTMLS B BeO-noaaTKax.

Thymeleaf namae crunbHMil 1 100pe copmoBaHUil CHOCIO CTBOPEHHS

mabnoHiB. BiH 3acHoBaHMii Ha Terax 1 arpubyrax XML. i Teru XML BU3Ha4ar0Th
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BUKOHAHHS BU3HA4YeHOI JoTiku B DOM (00'ekTHIM Mojeni JOKYMEHTA) 3aMiCTh
SIBHOTO HAIlMCAHHS I1€1 JIOTIKK y BUTJISAI1 KOy BcepenuHi madnony. [le 3amina JSP.

Apxitektypa Thymeleaf no3Bossie mBuaAKO 0OpOOAATH 1MIAOIOHHU, 3aBISAKU
KEIIyBaHHIO MPOaHali30BaHUX (aiiniB. BiH BUKOPUCTOBYE MIHIMAIbHO MOKIIUBY
KUIBKICTB OTepalliii BB€ICHHS-BUBEICHHS I11]1 YaC BUKOHAHHS.

JSP tpoxu cxoxuit Ha HTML. Ane Bin He noBHicTIO cymicHui 3 HTML, sik
Thymeleaf. Moxemo BigkpuBatu 1 BigoOpaxkaTtu ¢ain mabdiony Thymeleaf B
Opay3zepi, a ¢aiin JSP - Hemae.

Thymeleaf minrpumye Bupaxkenus 3miaaux ($ {...}), Taki sk Spring EL, i
BUKOHYETHCS JJII aTpUOYTIB MOJIeIi, BUpaKeHHsI 31pouku (* {...}) BUKOHYIOThCS B
KOMITOHGHT1 MiATpUMKH (opmu, xem-Bupasu (# {..} ) mnOpu3HaueHi A
1HTepHAaIllOHaI3a1is 1 BUpa3u nocuians (@ {...}) nepesanucyrots URL-anpecu.

Sx 1 JSP, Thymeleaf rapuuii Bubip s enekTpoHHUX JHCTiB B popmati Rich
HTML.

Moske 00poONIATH MIICTh THUMIB IMIA0JOHIB (TaKOX BIIOMHUX SIK PEXKUM
mabJoHy), a came:

- XML;

- Valid XML;

- XHTML;

- Valid XHTML;

- HTMLS5;

- Legacy HTMLS.

3a BUHATKOM 3acTtapinoro pexxumy HTMLS, Bcl nepepaxoBaHi BUILE PEXKUMU
BIIHOCSAThCA N0 4iTKo meBHuUx (aitnie XML. Ile no3Bosisie oOpobssatu daitnu
HTMLS 3 Takumu QyHKUISIMH, K aBTOHOMHI T€TH, aTpUOYTH TeriB 0€3 3HaUYCHHS
abo 0e3 nanok. g oOpoOku (aiiniB B 1boMy KOHKpeTHOMY pexkumi Thymeleaf
BUKOHYE MEPETBOPEHHS, SIKE MEPETBOPIOE (hailiu B IpaBMWIIbHO cpopmMoBaHuUil (haiin

XML (nivicauit ¢paiin HTMLS).
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TakoX 103BOJIsI€E BU3HAYATH BJIACHUNM PEXUM, BKAa3yrOUd OOHJBA CIIOCOOH
CUHTAaKCHUYHOI'O aHali3y A0JIOHIB B LIbOMY peKHMi. TakuM YMHOM, BCE, 1110 MOXKHA
3MojentoBatu Ak nepeBo DOM, moxe edextuBHO oOpoOmsatuca Thymeleaf sk

ra0JIo0H.

2.1.7. Bootstrap

Bootstrap — e Oe3komToBHUN HaOIp 1HCTPYMEHTIB 3 BIAKPUTHM KOJIOM,
NpU3HAYEHUH 1Sl CTBOPEHHSI B€O-CailTiB Ta BeO-A0/1aTKIB, IKMI MICTUTh IA0JIOHU
CSS ta HTML nns Tunorpadiku, ¢opM, KHOMOK, HaBIrallli Ta IHIIUX KOMIIOHEHTIB
iHTepdeiicy, a TakoX JoAaTKOB1 posmupeHHs JavaScript. Bin cipoiiye po3pooky
JUHAMIYHUX BeO-caiTiB 1 BeO-momatkiB [13].

[Ticns nonaBanHs B npoekT Bootstrap Hajgae 6a30B1 BU3HAYEHHS CTHJIIB IS
Bcix eneMeHTiB HTML. PesynbraTomM € OaHAKOBHI 30BHINIHINA BUIJISI TEKCTY,
TaOJUIIb 1 eJIeMEHTIB (hOpM y BCix BeO-Opay3epax. Kpim Toro, po3poOHUKH MOXKYTh
ckopucrarucs nepeBaramu kiaciB CSS, BuzHaueHux y Bootstrap, mis momansioi
HACTPOWKH 30BHIIIHBOTO BUMIISIAY iX BMicTy. Hanpukian, B Bootstrap nepenbadeni
3aroJIOBKM CTOPIHOK Ta TaOJIMIII CBITJIOTO 1 TEMHOTO KOJIbOPIB.

Bootstrap Takox moctaBise€Tbes 3 IeKiIbKOMa KOMIOHEHTaMu JavaScript y
BUTIISIAL TaridiB jQuery. BoHu HamaTh 1OMaTKOBI €IEMEHTH MPU3HAYECHOTO JIJIS
KOpHCTyBada inTepdeicy, Taki K CIUTMBAOYI MiAKa3KH, /11aJOTOBI BIKHA 1 KapyCeli.

Haii6inp1m momiTHIME KOMTTIOHEHTaMU Bootstrap € HOro KOMIOHEHTH MaKeTa.
ba3oBuii KOMIIOHEHT MaKeTa Ha3MBAETHCSI KOHTEHHED, TaK K B HHOTO MOMIMIAETHCS
OyIb-IKMI 1HIIMI €JeMEHT Ha CTOpiHLl. BiH BUKOPUCTOBYE OAHY 3 I'STH
(GIKCOBaHMX 3HAYEHb IIUPUHHU, 3aJIEKHO BIJI PO3MIPY €KpaHa, Ha SKOMY
BIJIOOPA’KAETHCS CTOPIHKA!

o <576 pX;

e 576-768 px;
e 768-992 px;
e 992-1200 px;
e > 1200 px.
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[licns po3MillleHHSd KOHTEHHEepa 1HIII KOMIIOHEHTH MaKeTa MOXKYTh
BU3HAYATH PSAIKH 1 CTOBIILI.

[Tonepenubo ckomminboBaHa Bepcis Bootstrap nqocTymHa y BUTIISII OJJHOTO
daiimy CSS 1 Tprox ¢aiiniB JavaScript, siki MOXKHa JIETKO AOJATH B OyAb-SIKUM
npoekT. Takox y pO3pOOHHUKIB € MOXJIMBICTh BUKOPHUCTOBYBAaTH HEOOPOOJIEHY

dbopmy, 1110 T03BOJISIE peasli3yBaTH MOIAJIbIIIY HACTPOMKY 1 ONTUMI3ALII0 PO3MIpPY.

2.2. Bubip apxitektypn
2.2.1. MVVC: Model View Controller

Model-View-Controller — cxema po3miUleHHSs  JaHUX  JIOJIATKIB,
KOPHUCTYBaIIbKOTO 1HTEp(eiCcy Ta Kepyrouol JOriKM Ha TPU OKPEMUX KOMIIOHEHHU:
MOJIEJb, IPEJCTABICHHS Ta KOHTPOJEP - TAKUM YMHOM, 1110 MOJU(IKAIII KOXKHOTO
KOMIIOHEHTa MOYKe 3/IHCHIOBATHUCH He3anexHo [14].

KxonTposiep 1 BigoOpakeHHs 3ajexkaTh BiJlI MOJEN, ajle MOJEIb HisK He

3AJICKHUTH Bi)l IUX ABOX KOMIIOHCHT.

(b

UPDATES MANIPULATES
VIEW CONTROLLER
\
T ﬂ:/
® &
3
N /
USER

Pucynok 2.7 — Cxema apxitexktypu MVC [14]
Model:
- HE 3aJIeKUTh BiJ BIJOOPaKEHHS 1 KOHTPOJIEPA;

- MICTHUTb B cO01 PyHKIIIOHAJIbHY O13HEC-JIOTIKY;
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- Moxe OyTtu sk mnpocto mapom pganux (DAO, XML-daitr), tak 1
MEHEIPKEpOM 0a3u TaHUX, YU MPOCTO JIOTIKOK MPOTPAMH.

View:

- BigoOpaxkae nani mojeni (HTML-cropinka, Windows Form);

- HE MOXE BIUTMBATH HAa MOJIEIIb;

- 1HOJI1 MOK€ MaTH KO/, 1110 peati3ye AesiKy 013HEC-JIOTIKY.

Controller:

- KOHTpOJIep BHU3HAYA€E SIKE B1I0OpakeHHs Mae OyTH BigoOpa)K€HO B JTaHUI
MOMEHT;

- moAil BiHoOpakeHHsI MOKYTh BIUIMHYTH Ha KOHTPOJIEP, a KOHTPOJIEP MOXKeE
BIUTUHYTH HAa MOJIENb 1 BA3HAYUTH 1HIIE BIJOOpaKEHHS;

-y KOHTpoJepa Moxe OyTu 6arato BijoOpakeHb.
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BUCHOBKH! 0 PO3JLITY 2

VY pmanomy po3aini Oynu mpoaHali30BaHI TEXHOJOTII Ta apXITEKTypH, IO

OIAXOATh JUJIl pO3pOOKM CUCTEMHU JUIsl YOPABIIHHS KypcaMu 00pa3oTBOPYOrO

MucTeuTBa. byiau oOpaHi HACTYIHI TEXHOJIOTT Ta cpepH iX MPU3HAYEHHS:

Java — MmoBa nporpaMmyBaHHS;

Spring Boot — 111 cTBOpeHHs BeO-10/1aTKIB,;

Spring Security — s 3a0e3neUeHHs OC3IeKH;

Spring Data JPA — nis noctymy 10 0a3u JaHuX;
Hibernate — qj1s1 06'€eKTHO-PENALIIHHOTO BiTIOOpaKCHHS,
Thymeleaf — mabnonizaTop;

MySQL — 6a3a naHux;

Maven — cuctema 301pKH.
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PO3AIJI3 PEAJIIBALIA JOJATKY

3.1. Crtpykrypa 6a3u 1aHUX

- course — tabaui 15 30epiraHHs KypciB 00pa30TBOPUYOTO MUCTEIITBA.

- instructor — TaOmuIs a1 30epiraHHs MePCOHAIbHUX JaHUX BUUTEIIIB.

- student — taGnuis Ui 30epiraHHs MEPCOHANBHUX JTaHUX YUHIB.

- course_student — Ttabauis s 30epiraHHs CIIBBIIHOILIECHb KYpCIB Ta
CTY/JCHTIB.

- course_day — Tabamms s 30epiraHHs CIIBBIAHOIIEHb KYypCiB Ta
MOKJIMBUX JHIB BiJ[BiTyBaHHS.

- day — tabnuis s 30epiraHHs MOYKJIMBHUX JHIB BiJ{BITyBaHHS.

- course_discipline — tabaums s 30epiraHHs CHIBBITHOIIEHb KYypCiB Ta
JIUCIIAILIIH.

- discipline — Tabmui 11 30epiraHHs MOXKIJIMBHX JUCIUILIIH.

- photo — Tabnwuis utst 30epiranHas qaHuX Mpo Gororpadii podIiT CTYACHTIB.

- payment — taGnuis 11 30epiranHsa JaHUX PO MOKYIKU KypPCiB.

3.2. Java-kjaacu mpoeKkTy

Ta6muis 3.1 - Java-kiacu MpoeKkTy

3/

ITo3HaueHnHs IIpru3HaueHHs

LoginController KonTposep, mo BiAMOBiZaE 3a aBTOPU3AILIIO

CTYJICHTIB Ta BHKJIaJIa4uiB Ta PEECTPAIIII0 HOBHUX
CTyZEHTIB. TakoX BIAMOBITAE 3a BiTHOBJICHHS
MIAPOJTI0 MTUISIXOM BiJIIPABJICHHS HA €JIEKTPOHHY
MOINITY TIOCWJIAHHS Ta HACTyIHE CTBOPEHHS

HOBOTO ITapOJIIO.

Apk.
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[TponoBxeHHs Tadbaui 3.1

StudentController

KonTtponep ans momyky Ta OTpPUMaHHS
neTanbHOi 1HGopMalii Npo CTyIeHTIB. Takox
3abe3rneuye poOOTy 3 MEepCOHATBLHUM KaOIHETOM
CTYJEHTIB, MEPETIIsiA Ta pelaryBaHHS BIACHHUX

JaHUX, 3arpy3Ky ¢gotorpadii mpodiro.

InstuctorController

KonTponmep miIg TMOMIyKy Ta OTpPUMaHHS
neTanbHoi 1H(opMalii mpo BUKIagaviB. Takox
3a0e3neuye poOOTy 3 MEPCOHATBHUM KaOlHETOM
BUKJIaJaviB, MEPETJIs]] Ta PeIaryBaHHs BIACHUX

JaHUX, 3arpy3Ky (ororpadii mpodiio.

CourseController

Kontponep, skuii BiANOBia€e 3a MOLIYK Ta

OTPUMAaHHS JIeTadbHOI 1HGOpMAIIii IO Kypcam.

InstructorCourseController

KonTponep, mo 3abe3neuye poObOTy BUKIIATaqiB
3 Kypcamu. [lns mepernsgy, CTBOpPEHHS,

peaaryBanHs Ta BUJAJICHHSA BJIACHUX KpriB.

StudentCourseController

Kontpomnep, mo 3abe3nedye poOOTy CTYACHTIB 3
Kypcamu. Jlusi Tiepersisay BIACHUX KYPCiB,

1CTOPI1 TJIATIKOK Ta 3aIMCy Ha HOBI KYPCH.

GalleryController

KonTposep 1uist momyKy, neperssiay Ta 3arpy3Ku
dotorpadiii BUKOHAHMX pOOIT B OHJIANH-

rajepero.

SecurityServicelmpl

CepBic, sSKHMH BIIOIOBIJIa€ 3a aBTOPH3AIIO Ta

OTPUMAHHA JaHHUX IIOTOYHOI'O KOPHUCTYyBayda.

UserDetailsServicelmpl

Cepgic, sikuii 3a0e3nedye OTpPUMaHHS JIaHUX

KOPHUCTYBaua M0 YHIKaIbHOMY 17IeHTU(DIKATOPY.
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[TponoBxenHs Tadbmui 3.1

10| PasswordResetServicelmpl | Cepsic, skuii BigmoBifae 3a BiTHOBICHHS
MapoJTI0 KOPUCTyBaya.

11| UserServicelmpl Cepgic nist oTpuMaHHs 1HQOpMaIllii, CTBOPEHHS,
penaryBaHHs Ta BUIAJICHHSI YYHIB Ta BUUTEIIIB.

12| StudentSearchServicelmpl | Cepsic mist MoIIyKy CTYACHTIB 110 KypCaM.

13| CourseSearchServicelmpl | Cepsic aist moiyky KypciB.

14| CourseServicelmpl Cepsic 1110 3a0e3mneuye CTBOPEHHS, pearyBaHHs
Ta BHJAJICHHS KypCiB BHKJIaJadaMH. TaKoxX
BIJIMTOBIIa€ 32 MOXJIMBICTh 3aMUCY CTY/ACHTIB Ha
Kypc.

15| DateSercvicelmpl Cepgic a1 poOOTH 3 JaTOI0.

16| DayServicelmpl Cepgic amst poOOTH 3 AHSIMH THKHIB.

17| DisciplineServicelmpl Cepgic amst poOOTH 3 AUCIHUILTIHAME KYPCIiB.

18| PaymentServicelmpl Cepgic a1t poOOTH 3 TIJIATIXKKaAMU 110 Kypcax.

19| PhotoServicelmpl Cepgic, 110 BiAMOBIIa€ 32 CTBOPEHHS Ta MOIIYK
doTorpadiii poOIT B OHJIAMH-Tanepe.

20| EmailServicelmpl CepBic, 1o 3a0es3nedye BIANPaBKY EMEW-
TTOB1JJOMJICHb.

21| LoadPhotoServicelmpl CepBic [y 3uMTyBaHHS Ta 3amucy Qanis
dotorpadiii CTyAEHTIB, BYMTENIB, Kypcl Ta
OHJIaMH-TaJepei.

22| PageableServicelmpl CepBic, 110 BIANOBIIa€E 3a  TAriHAIIIO
pE3yNbTAaTIB.

23| CourseRepository Peno3uTopiit Ay OTpUMaHHS JaHUX KYPCIB.

24| StudentRepository Perno3uTopiii a1t OTpUMaHHS JaHUX CTYJICHTIB.

25| InstructorRepository Pemnoszuropiit TUTSt OTpUMaHHS JAHUX
THCTPYKTOPIB.
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[TponoBxenHs Tadbmui 3.1

26| PhotoRepository Penosuropiii Ui OTpUMaHHS JaHUX OHJIANH-
rajepei.

27| DateRepository Peno3uTopiit Ajist OTpUMaHHS JaHUX JIaT.

28| DayRepository Peno3uTopiét a1 oTpuMaHHS JAaHUX JHIB
THXKHIB.

29| DisciplineRepository Perno3uTopiii 11t OTpUMaHHS JaHUX JUCIUILTIH.

30

CustomUserRepository

Peno3uropiit Jilic OTPUMAHHS TaHUX

ABTOPHU30BaAHUX KOpI/ICTYBa‘-IiB Ta TOKCHY JIJIsA

BITHOBJICHHSI TIaPOJTIO.

31| PaymentRepository Peno3uTopiit Ais1 OTpUMAaHHS JAHUX TIATIKOK.

32| InitialDataLoader Cepgic, 1110 T03BOJISIE 3arPY3UTH TIOYATKOBI JaHi
B 0a3y JaHuX.

33| ArtSchoolApplication Kunac, o BiamoBigae 3a 3amyck BeO-107aTKy.

34| Course Mogens kypcy.

35| Date Monens garu.

36| Day Mopnenb qHS THXHS.

37| Discipline Mopens TUCITUTIIIHH.

38| Payment Mopenb TIaTiKKH.

39| CustomUser 3aranpHa MOJIENF KOPUCTYBAYa.

40| Student Moesb CTyIeHTA.

41| Instructor Mojens BUKJIaaya.

42| PasswordResetToken Moesb 17151 BITHOBJICHHS ITAPOJIIO.

43| Photo Monenb dortorpadii.

44| CourseForm dopma [ CTBOPEHHS KypCYy.

45| ProfileForm dopma 11t CTBOPEHHSI MPOP1ITI0 KOPUCTYBAYa.

46| SearchCourseForm dopma IS OIIYKY KypCy.

47| SearchPhotoForm dopma mis momyky (ororpadii.
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[TponoBxenHs Tadbmui 3.1

48| SignUplnstructorForm dopma s peectpariii BUUTEIIS.
49| SignUpStudentForm dopma 1t peecTpallii CTyIeHTa.
50| Audience Enymepartist ayquropii.
51| Gender Enymeparrist crari.
52| UserRole Enymeparist poiti KopucTtyBayJa.
3.3. HTML-cTopinku npoekTy
Tabmuns 3.2 - HTML-cTopiaku mpoekTy
Ne Ilo3HaueHHs IIpn3HaueHHs
3/m
1| index ["onoBHA cTOpiHKA TOATKY.
2| error CropiHka 110 BiJI0Opa)kae MOMUJIKY B CHCTEMI,
3a HasIBHOCTI.
3| login CropiHka JuIsl aBTOpHU3allii KOpUCTyBaya.
4| forgot_password CropiHKa JUIsi BKa3aHHS €MEWI-aipecu IS

HaJICHJIAHHA TOKCHY IJIA BiI[HOBJ'IeHHIO IMapoJIro.

reset_password

CropiHka Jy1si BBEJIEHHSI HOBOTO TapoJIIo.

profile

CropiHka mpo@uiro KOpUCcTyBaya.

profile_by uuid

Cropinka npodiro KOpHUCTYyBaya o

YHIKQJIbBHOMY 11€HTU(IKATOPYy.

8| edit_profile CropiHKa JJIsl pefiaryBaHHs BIACHOTO MPOQLIIO.

9| create_instructors CropiHKa s CBOPEHHS aKKayHTY HOBOI'O
BUHTEIIS.

10| users CropiHka BCiX KOpUCTYyBauiB (CTYICHTIB 4YH
BHUKJIa1aviB).

11| all_courses CropiHKa BCiX KypCiB.

12| course Cropinka geTanpHOI iHPOpMAIlii Tpo Kypc.
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[TponoBxeHHs Tabnuwi 3.2

13| create_course CropiHka Jy1si CTBOPEHHS KYpCYy.

14| edit_course CropiHKa JiJIs pefaryBaHHs KypcCy.

15| user_courses CropiHka ISt BiJIOOpaKeHHS KypciB
KOpHCTyBava (KypcH Ha sIKi 3alTMCaHUi CTYJCHT
YU KypCH 110 CTBOPUB 1HCTPYKTOP).

16| user_payments CropiHka 3 1CTOpIEIO TIIATIKOK M0 Kypcax.

17| gallery Cropinka oHaifH-Tranepei.

18| user_gallery Cropinka onnaifH-ranepei 3 ¢ororpadismu
3arpy>KeHUMH KOPUCTYBAYEM.

19| add_photo CropiHka a1 JA0JaBaHHSA HOBOi ¢ororpadii B
OHJIAaMH-TaJIEPEIO.

20| styles @®parMeHT, M0 MICTUTh CTHJII.

21| header dparmMeHT 3 HaBiraliiHUM MEHIO.

22| user_menu ®parMeHT J0JaTKOBOTO MEHIO aBTOPU30BAHOTO
KOpHCTYyBava.

23| users ®parMeHT 3 OCHOBHOKO 1H(OpMAIIED TIPO
KOpHCTYyBava.

24| profile @®parMeHT 3 JACTAJbHOI0 1HGOPMAIEI TIPO
KOpHCTYyBaya.

25| courses ®parMeHT 3 AeTaabHOI0 1H(POpPMAIIIEIO PO KYPC.

26| photos ®parMeHT 3 JAeTalbHOIO 1H(OpMAIIEI TIPO
dboTorpadiro.

27| payment dparMeHT 3 1ICTOPIE€I0 MIATIKOK KOPUCTyBaya.

28| search_course ®parMeHT JJ1s MOITYKY KYpCIB.

29| search_student @dparMeHT 1Sl OUTYKY CTYCHTIB.

30| search_instructor dparMeHT TS TONTYKY BYUTEIIB.

31| search_photo ®parmenT uist momryky ororpadiii.
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3.4. JS-daiinm npoexTy
Tabmuus 3.3 - JS-daiinu npoekTy

Ne ITo3Hauenns IIpyusHauenns
3/m
1| bootstrap-select Ckpunt s HACTPOMKM  IUIATIHY  JUIA
MHOXXHHHOTO BHOODY.
2| date_range_picker CkpunT a8 HACTPOWKM IUIATiHY I BUOOPY
JIaTH.
3| clock_picker Ckpunt st HaCTPOWKH TUIATIHY ISl BUOOpY
qacy.
4| x_editable Ckpunt s HACTPOWKH IUIATIHY IS 3aMiHU
CTaTyCy KOPUTCYBAuiB.
5| form_validation Ckpurit 1151 akTABAIii Baiiamii popm.
6| change_gender_images Ckpunt mig 3amiau  ¢otorpadii  mpodimto
KOPHUCTYBauiB 3a 3aMOBUYYBaHHM BIJIITOB1THO 0
CTaTI.

3.5. BapiaHTH BUKOPHCTAHHS CUCTEMH

MoO3KIHBOCTI HCABTOPHU30BAHOI'O KOPHUCTYyBa4a:

HEPETJISIHYTH TOJIOBHY CTOPIHKY;

3apeecTpyBaTHUCS B SIKOCTI CTYJICHTA;

aBTOPU3YBATHUCS BUKOPUCTOBYIOUH CBiii €MEIII Ta MapoJib;

BITHOBHUTH 3a0yTHI MapOJIb, AKIIO O0MIKOBHIA 3amuc BKe OyB CTBOPEHHM IS
BKa3aHOT'0 €MEITY.

NEPErjassHyTd Ta BUKOHATH TMOUIYK KypCiB, NEPErisiHyTH JAETallbHY
1H(OpMaIiO PO KOXKEH;

NEperjJssHyTd Ta BHKOHATH TMOWIYK YYHIB, NEPErjasHyTH JETajJbHYy
1H(opMaIio MPO KOKHOIO;

NEeperjassHyTH Ta BUKOHATH IMONIYK BHKJIANayiB, MNEPErJSHYTH AETallbHY

1H(pOpMAaIIiIO PO KOKHOTO;
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NEPErISHYTH pOOOTH OHJIAH-TaJepei.

MOXIMBOCTI CTYJICHTA:

nepersiaTi Ta peaaryBaTi 0COOMCTI JIaHi;

3amucaTuch Ha Kypc;

NEPETIsHYTH KypCHU Ha SIKI BXKE 3alKCaBCsl Ta JIeTajbHy 1H(GOpPMAIII0 Mpo
KOXKEH;

CKacyBaTH 3aMuc Ha Kypc;

MTOHOBHTH 3aIUC Ha KyPC;

MEPETISHYTH ICTOPIIO TUIATIXKOK 0 KypCax;

nonatu gororpadii BIaCHUX poOIT B OHJIAMH-TAJIEPEIO;

NEPErJsHYTH CBOI poTorpadii B OHJIalH-TaNepei;

BUUTH 3 00JIIKOBOTO 3aIUCY.

MoO>KJIMBOCT1 BUKJIagada;

neperyisiiaTé Ta peIaryBaTu 0OCOOUCTI JaHi;

3apeecTpyBaTH 1HILIOTO BUKIIAa4a;

CTBOPIOBATHU Ta peJaryBaTH BIACHI KypCH;

TIEPETIIsAaTH BIACHI KypCH Ta JAeTaIbHY 1H(POPMAITIi0 PO KOXKEH;

nonatu gororpadii BIaCHUX poOIT i poOIT CTYJEHTIB B OHJIAH-Tanepero;
nepersiHyTH cBoi poTorpadii B oHIaiH-Tranepet;

BUWUTH 3 00JIIKOBOTO 3aIUCY.
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BUCHOBOK JIO PO3JLTY 3

VY nmanomy poszniii OyJ0 MPOBEACHO OMKC CTPYKTYPU CEpBEpPA, HOTO MOy
Ta KJIach, SKI BHUKOPHUCTOBYIOTBCS JUJII CHUCTEMH YIPaBIIHHA KypcaMu
00pa3oTBOPUOr0 MUCTEITBA, 10 TOKA3Y€ 3pO3yMUTY CTPYKTYpPY IPOEKTY Ta HOTO
nerke po3mmpenss. CTpykTypa cepBepy po3pobieHa Ha ocHOBI madmony MVC,
SIKAH ONMCAHUH B ITONIEPEIHBOMY PO3ILTi.

Takox, moka3aHa cxema 0a3u JaHUX, JIe MOJKHA IEPETISHYTH BCl Tabuii, iX

3B 3K Ta JIaHl, SKi TaM 30epiratoTecs. KojkHa Tabmuis KOpoTKO onmucaHa.
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PO3A114 BITPOBA/IZKEHHSA TA OI'JIA ITPOI'PAMHOI'O
3ABE3IIEYEHHA

4.1. Po3ropraHHsi nporpaMHoro 3ade3neyeHHst

JInst po3ropHeHHs BeO-10AaTKy JIg yIpaBIiHHA KypcamMu 0O0pa3z3oTBOPUOIo
mucTtenTBa HeoOxiqHa HasBHICTH JRE 11+ Bepcii, Ta HanmamToBaHa 0a3a JaHHUX
MySQL. Iatepdetic kopucTyBaya BOyJOBaHUN B CEPBEPHY YACTUHY 1 HE TTOTpeOye

HISIKUX HaJallTyBaHb.

4.2. Orasp intepdeiicy cuctemn

PosrnsitHemMo  cTopiHkM  BeO-IOAAaTKy s YOPABIIHHAMHU — Kypcamu

00pa3oTBOPUOro MUCTEIITBA Y IOPAIKY, B IKOMY 1X Oa4UTUME KOPUCTYBaY.

Art School r i Sign in

Pucynok 4.1 - [arepdetic ekpana npuBiTaHHS
[Ipu BxOml Ha calT BiZOOpa)kaeTbCcs NPUBITAHHSA KOPUCTyBaya Ta €
MOJKJIMBICTh aBTOPU3YBAaTUCh Ta 3aPEECTPYBATHCH.

KopucrtyBau Mae MOXJIMBICTh BBECTH €MEWJI Ta MApOJIb JIJIsl aBTOPHU3ALLIi.

Apk.
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Signin Sign up

Email: Email

Password: Password

m Forgot your password?

Pucynox 4.2 - [ntepdeiic aBropusanii

Jani Oyae BUKOHaHA BaIiAalis BX1HUX JaHUX. SIKI0 JaH1 HE BIAMOBIAAI0Th
3alpOIICHUM, TIOJISL i BBOAY OYyJIyTh OOBENIEHI YEPBOHUM, a SIKIIO BBEJICHO
NpaBUIIbHO — 3esieHuM. [licis 4oro KOpUCTyBad MOJKE€ BUIIPABUTH TOMUJIKY Ta

cpoOyBaTH 1Ie pa3.

Signin Sign up

Email: ‘ test

Password: ‘ Y }

m Forgot your password?

Pucynok 4.3 - KopuctyBad BBiB HEKOPEKTHUM eMEHIT

[licna ycmimHOi Bamiganii, gaHi OyayThb BIAIpaBiI€HI Ha CepBeEp, e
BIIOYIeThCs MEepeBIpKA Mapoto. SIKIO JaHl He BiJNOBIIal0Th, KOPUCTYBauy Oyje

IMIOKAa3aHO ITOMHUJIKY Ta HaZaHa MOKJIMBITH 3aHOBO BBECTH ,Z[aHi.
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Incorrect email or password! X
Signin Sign up

Email: Email

Password: Password

m Forgot your password?

Pucynok 4.4 - KopuctyBad BBijI HEIIPaBIWIIbHUIM €MET YU TapoJib
S0 kopucTyBau 3a0yB CBiil MapoJib, € MOKJIUBICTh HOTO BIJHOBUTH. {75
BOTO MOTPIOHO BKA3aTH BJIACHUM €MEWJI 3 SIKMM IOB’SI3aHUW CTBOPEHUN paHIILIe

00JIIKOBHUH 3aIHUC.

Forgot your password?

Enter your email address and we will send you a link to reset your
password.

Email: Enter email

Pucynox 4.5 - [aTepdeiic BITHOBICHHS MapOIIO
3a yMOBM YCHINIHOI Balijiaimii eMensly, KOpPHCTyBauy OyJ/e BiIIPaBICHO

HOBiI[OMJIeHH}I 3 IIOCUJIAaHHAM Ha BiI[HOBJ'IeHHH IMapoJro.
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¢« B8 06 § O & B » Y
ArtSchool - Password Reset Request =~ inbox x

tome ~

('Q artschool128@gmail.com

To reset your password, click the link below:
http://localhost:8080/reset_password?id=58&token=4ce27342-d324-43d0-9c80-1b3ac315fc2a

4 Reply ®» Forward

Pucynok 4.6 - Emeiin 3 nocujiaHHSM Ha BiIHOBJIEHHS M1apOJIIO
ITicas mepexo/keHHs MO0 NMOCHJIAHHIO KOpHUCTyBady Oyjie 3alpOlOHOBAaHO
CTBOPUTH HOBHUH Naposib, L0 MOK€ OYTH BUKOPUCTAaHUU MJId TOJAJIBIIO]

aBTOpU3AIlii.

Reset password

Password: Enter password

Pucynok 4.7 - Intepdeiic CTBOpeHHSI HOBOT'O IapOJIIO
KopucrtyBau Takox MOXe 3apeecTyBaTHCh B CHCTEMI B SIKOCT1 CTYJICHTA,

SIKIITO B HHOT'O HEMA€e 00JIIKOBOTO 3aITuCy.

Apk.

TAJII].467800.003 I13

3m. | Jluct No mokym. IMignuc | Jara

o1




Sign in Sign up

First name: First name

Last name: Last name

Gender: Male Female
Phone number: Phone number
Email: Email

Password: Password

Pucynok 4.8 - Ctopinka peecTpailii CTyeHTa
B pa3i ycmimuoi Bamijamii BBeIGHMX JaHWH, OyJie CBOPEHHUM OOIIKOBHIA
3anuc cTynenTa. Jlani kopuctyBaya OyJie mepeHanpaBieHo Ha CTOPIHKY OCOOUCTOTO

KaOiHeTy, JIe BIH MOXKe 3MIHUTH (OTO POo(UTIO Ta 1HIII OCOOUCTI AaHi.

Art School Courses Instructors Students Gallery edgar@gmail.com ~

Profile

Courses ~

|
|
Payments ‘

Gallery ~ g
What are you currently working on?
Email: edgar@gmail.com
Phone Number: 544542343769

Edit

Pucynok 4.9 - Ocobuctrii KabiHeT CTyeHTa

KopuctyBau Moke BHKOHAaTH TIOMIYK KypciB 3  BUKOPUCTaHHSIM
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TAJII].467800.003 I13

3Mm.

52

Jluct No mokym. IMignuc | Jara




pi3HOMaHITHUX (DUTBTPIB, TAKUX K HAa3Ba, JUCHUILIIHA, Ay JUTOPIs, BUKIaAay, [iHA

Ta ICHb ITPOBCACHH:.

Art School Courses edgar@gmail.com

Search course

Name
Discipline
Audience . fbie s T e : 1
Portrait Painting in Oil Painting Fundamentals Sculpturing the Figure
¥ There are many criteria that go into creating Discover the wonderful world of painting as Learn to sculpt the human figure while
a successful portrait. A great portrait feels you experiment with a variety of oil media exploring different types of sculpting media.
Instructor alive, evokes emotion, and captures the and enjoy plenty of individualized Practice the basic proportions of the human
- viewer through the beauty of its maker’s... instruction. Focus on mixing and applying... form and create a sculpture that you can...
from 45 to 150
Day

Exploring Pastels Oil Painting Basics Printmaking

Are you interested in drawing with pastels Discover the wonderful world of oil painting In this class, explore your creative side and
but not sure how to get started? In this as you experiment with a variety of oil discover various methods of printmaking to
course instructor will introduce you to media and enjoy plenty of individualized include monoprints and monotypes, the
pastels. This class is perfect for beginners... instruction. Focus on mixing and applying... creativity of single use and multiple use...

3 £33
Pucynox 4.10 - Kypcu 06pa3oTBOpYOro MUTCEIITBA
Ta nepernsnyTn iHpOpMaIIiO TPO KOKEH KypcC, NeTalbHHUI OMKC, BUKJIaaua

Ta 1HIIUX CTYACHTIB.

Art School edgar@gmail.com ~

Profile
Courses ~

Oil Painting Basics

Discover the wonderful world of oil painting as you experiment with a variety of oil media
and enjoy plenty of individualized instruction. Focus on mixing and applying colors, textures,
and techniques. Learn how to paint landscapes and still life paintings in this fun, relaxed
environment.

Gallery

Audience: Teens

Discipline: Drawing

Instructor: View

Fee: 100 $

Date: Jun 11, 2021 - Sep 22, 2021
Time: 19:00 - 22:00

Days: Tuesday Thursday
Duration: 15 weeks, 29 days

Spaces: 15

Students: View

Restore using transactions

Pucynok 4.11 - JleranbHuit onuc Kypcy
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[licns BUOOPY Kypcy CTYIEHT MOXKE€ 3alHMcaTHUCh Ta CIUIATUTH OHJIAWH
BukopuctoBytroun PayPal. Byne Bigkputo MojanbHE BIKHO MJIS MPOBEACHHS
IJIATHKHOL omepallli, e KOpUCTyBady Oyze MOTpiOHO aBTOPU3YBATHCS B CHUCTEMI

PayPal.

P PayPal

Pay with PayPa

With a PayPal account, you're eligible for free return
shipping, Purchase Protection, and more.

Email or mobile number

Password

Stay logged in for faster purchases @

Cannot log in?

or

Pay with bank card

Cancel and return to test facilitator's Test Store

Pycckuit | English

Pucynox 4.12 - Iarepdeiic aBropu3zarii PayPal

[Ticns ycmimHo1 aBTOpHU3aIiii moTpioHO BUOpaTH criociO 3/11HCHEHHS MTOKYTIKH.
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Pay with

$100.00
o [ J Balance usD

Make this my preferred way to pay

CREDIT UNION 1
Checking ¢e¢+2898

B Visa
= Credit ee+e0836

-+ Add debit or credit card

Pay later G

Pay in 4 [EID
P 4 payments of $25.00 due every 2 weeks,

starting today. Learn more

PayPal Credit
Apply for PayPal Credit

E No Interest if paid in full in 6 months for your
purchase of $100.00.

Subject to credit approval. See terms

View PayPal Policies and your payment method rights.

Pucynox 4.13 - Iarepdeiic BuOOpy KapTH 1151 MPOBEICHHS IJIATIKHOT
omepartii
[Ticns ycminrHOTO IPOBEICHHSI OIUIATH KOPUCTYBada Oyjie 3alricaHo Ha Kypc
Ha TIEPEHAMPABIICHO Ha CTOPIHKY OCOOMCTOr0 KaOiHETy 31 CIIUCKOM KYypCiB, Ha SIKi
BiH Bke 3anucanuii. CTyJIeHT MOXe BIJIMIHUTH 3aIiC Ha KypC, MPOTE MOBEPHEHHS

KOLITIB He nepeadayeHo. HatoMicTh KOpUCTYBad MOKE 3alMCaTUCh 3HOBY, 3aB/ISIKA

1CTOPIi MIIATIKHUX ONEpauii.

Art School $ t edgar@gmail.com ~

Profile

# Course Total Transaction Date
38 Exploring Pastels 70 PAYID-LREBQFQ80921U7156844J0750 2021-05-08
Payments
Galler 52 Wheel Throwing Basics 100 PAYID-LRE4R19846604WI91209822EN 2021-05-12
lery ~
66 Mosaic Basics 90 PAYID-LREJ7137233W4773AH069QPRK 2021-05-10
108 Portrait Painting in Oi 100 PAYID-LRE51C744X63608159DU23996 2021-05-20
151 Exploring Watercolors 70 PAYID-LRE40061D9L97X68621845W2U 2021-05-10
198 Oil Painting Basics 100 PAYID-MCUSIRI1SJ12195AV6670742 2021-05-22

Pucynok 4.14 - Ictopis IiIaTiKHUX Onepariii
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Posrnsaemo ocobucTtuit kabiHeT Bukiaaava. Buknanad, siK 1 CTyI€HT, MOXKE

3MIHIOBATH NMEPCOHANbHI aHi. Takoxk 10aTKOBO MPUCYTHS BiacHa OGiorpadis.

Art School t t emily@gmail.com ~

Emily Horton

What are you currently working on?

Emily Horton received her degree in Fine Arts from Academy of Art University in San
Francisco in 2008. She is experienced in various fields including drawing and
painting, sculpting, 2d and 3d animation and illustration. As a teacher, she is
confident with all of the age groups from toddlers to adults, providing personal
approach and fun learning environment in her classes.

Email: emily@gmail.com
Phone Number: 847508836472

Edit

Pucynok 4.15 - Ocobuctuii kabiHeT BUKJIaga4a
Buxknanau mae 3Mory CTBOpIOBaTH, peJiaryBaTu, Ta BUAAISATH BIACHI KypCH.
VY pa3i ycminrHoi Bajiiamii BBeASHUX JJaHUX, OyJie CTBOPEHHUH Kypc, 1110 MOYKHA Oy/1e
nepersaaTi Ha 3araybHii cTopiHili. Jl0JaTKOBO y MepCcOHAIbHOMY KaO1HETI MOXKHA

IPAaIOBaTH 3 KypcaMmu, 110 Oy CTBOPEH1 KOHKPETHUM BUKJIa/IauyeM.

Create course

Name: Mame
Discipline:

Audience:

Spaces: Spaces

Fee: $  Fee

Date: May 22, 2021 - May 22, 2021

Time: from 19:00 to  21:00

Days:

Photo: Photo... Browse
Description: Descriptior

Pucynox 4.16 - [arepdeiic cTBOpeHHS KypCy
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Date: Jun 7, 2021 - Jul 24, 2021|

. < Jun 2021 Jul 2021 >
Tlme' Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr 8Sa
1 2 3 4 5 1 2 3
Days: 6 8 9 10 11 12 4 5 6 7 8 9 10
13 14 15 16 17 18 19 1 12 13 14 15 16 17
PhOtO' 20 21 22 23 24 25 26 18 19 20 21 22 23n wse
' 27 28 29 30 25 26 2T 28 29 30 3
Description:
Jun 7, 2021 - Jul 24, 2021 Cancel m
Pucynok 4.17 - Iutrepdeiic BUOOpY naTu NpoBEIECHHS KypCy
Time: from = 19:00 to 21:00
19
Days:
00
23 13
12
Photo: Photo. 22 M 1 14 Browse
10 2
21 9 » 3 15
Description: Descri g8 / 4
20° 4 5 ©
19 17

Pucynox 4.18 - Iarepdeiic Bubopy uacy npoBefeHHS KypCy
Buknamgau mMoxe 3ampocuTH KOJETy Uil CIUIbHOI pOOOTH, CTBOPUBIIHU IS
HBOI'O BIJIACHHUI OOMIKOBHMI 3ammc. Ilicist [bOro HOBHHM BHKJIAAa4 3MOYXKE
aBTOPHU3YBATHUCS B CUCTEMI BUKOPUCTABIIH 1HGOPMAIIiI0, TIEpeIlaHy KOJIETOI0, Ta, 3a

HEOOX1THOCTI1, 3MIHUTH TIEPCOHAIBHI JaHi.
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Create instructor

First Name: First name

Last Name: Last name

Gender: © Male Female
Phone Number: Phone number
Email: Email

Password: Password

Bio: Bio

m Cancel

Pucynox 4.19 - [arepdeiic peectparii Bukiagaya
KopucrtyBau mosxe neperisitHyTH BUKJIaJadiB, BUKOHATH TIOIIYK 0 1MEHi, Ta

NEPETISHYTH IeTaabHy 1HGOPMAIII0 TTPO KOXKHOTO.

Art School Instructors emily@gmail.com ~

Search instructor

Emily Horton Mark Reinold Livia Donnellan

o] Lo Lo
Octavia Halm Luci Thonason Lesley Mellam
Horacio Cuer

Pucynok 4.20 - Ctopinka BUKJIagadiB
KopucrtyBau Moxke mepersisiHyTd CTYAEHTIB, BUKOHATH IMOIIYK IO IMEHI Ta
KypcCy, Ta MEPETIASHYTH JeTalbHy 1HPOPMAIIII0 PO KOKHOTO. SKI0 KopucTyBadi
HE 3MiHIOBaIKM (oro mnpoduro, To Oyae BUKOPUCTOBYBATHCH 300paKEHHS 3a

3aMOBYYBAHHSM 3aJI€)KHO BiJI CTaTi.
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Art School Students emily@gmail.com ~

Search student Jerald Seymour
. Inness Webster
.. Grieswood s Archambault —
(o] (1ot
Course

Sebastiano Carolyn .
Hillel Herch
5 o Schneidar i Tranfield - el Hercne
BT e

Brendin
Chumley

o]

Link Haldon

Haley Biles

n23456

Pucynok 4.21 - CtopiHka CTyeHTIB
KopucrtyBau Moxe neperiasiHyTd poOOTH 1HIIUX CTYACHTIB B OHJIalH-ranepel

TH BUKOHATH TIOMIYK 1O HAa3Bi, Kypcy, Ta aBTOPY.

Art School Gallery edgar@gmail.com ~

Search photo
Name
Course
Author Green monster and girl Varicoloured city Pendant drawing
v from Developing Environments and Charact... from Mosaic from Jewellery Design and Production
by Jeromy MacRory by Grantham Brodhead by Grantham Brodhead
2021-05-22 2021-05-22 2021-05-22

ils |
e idn

Rainy day Blue cup Kids during painting class
from Landscapes in Oil from Wheel Throwing Basics from Painting Fundamentals

by Thorvald Rockey by Thorvald Rockey by Horacio Cuer

2021-05-22 2021-05-22 2021-05-22

Pucynok 4.22 - Onnaiin-ranepes

Ta 3a 6axxaHHSIM MO3Ke 3arpy3utu Gororpadii cBOiX BIaCHUX pOOIT.
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Add photo

Photo name: >hoto name

Course name: Course name... v

Your photo: Photo.. Browse

m Cancel

Pucynok 4.23 - [aTepdeiic ns 3arpysku ororpadii B oHIalH-
rajiepero

[Ticnss BkazaHHS BCiX HEOOXIMHUX NaHMX, doTorpadito Oyne 3arpy>keHo

B

3arajgpHy Trajepero, Ta il 3MOXKyTh MEperisnaTtd BCi KOpucTyBadi. Takox B

ocobucTomMy KabiHET1 MOKHA MEPETIITHYTH BC1 BIACHI POOOTH OKPEMO.

TAJII].467800.003 I13
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BHCHOBOK JIO PO3/ILTY 4

Otxe, B pe3ynbTaTi pobOTH Oyina CTBOpEHa cHCTeMa JUIsl yIpPaBIIiHHS

KypcamMu 00pa30TBOPUOTO MUCTEITBA, MTOKA3aHO MPOIIEC PO3TOPTAaHHS cepBepa Ta

IIPOBEJICHO JEMOHCTPAIIII0 IHTEPPEICY Ta MOKIMBOCTEH CTYACHTIB Ta BUKIIAAdiB,

MOKA3aHO 3PY4YHICTh BEO-I0IaTKy Y BUKOPHCTAHHI, a TAKOX, IO BC1 BUMOTH JI0

CUCTEMU OyJIM peali3oBaHi.

3Mm.

Juct
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BUCHOBKHA

VY xoa1 AUmIOMHOT poOOTH OYB CIIPOEKTOBAHUI Ta PO3POOIICHHIT BEO-10/1aTOK
JUIsL OpraHi3aiii KypciB 0O0pa30TBOPYOrO MHUCTEITBA, IO JA€ 3MOTY CTYACHTaM
IIYKaTH KypCH BHKOPUCTOBYIOUM DPIZHOMaHITHI (iIBTPH, MEPETTIANaTh JCTAIbHY
iH(OopMaIito Mpo KOXKEH, Ta 3aMMCYBATHCh 1 MPOBOJUTH OIUJIaTy OHJIANH Ha KypC,
10 3aIlikaBUB. A BUKJIaJlayy Ja€ MOXJIHMBICTh CTBOPIOBATH Ta pelaryBaTH BIACHI
KypCH, 3ampollyBaTh HOBHX BHUKJIaAauiB. TakoX MOCTyNHa OHJaH-ranepes ne
MO>KHA PO3IJIAIaTH POOOTH TaJaHOBUTHUX CTYIEHTIB. Peali3oBaH1 BUMOTH J10 poJieh
HEaBTOPU30BAHOTO KOPHCTYyBaya, CTy/I€HTa Ta BUKJIagada. JJoTpuMaHo BCi paBuiia
JOCTYIy 10 PYHKI[1M B€O-10AaTKy JUIsl pI3HUX THIIB KOopucTyBadiB. [lepeBipeHo Bci
MO>KJIMBI BapiaHTH CLIEHAPII0 POOOTH 3 1OAATKOM.

Po3pobka mpoBoaunace B cepenoBuill po3pooku Intelliy IDEA 3
BUKOPUCTAaHHSAM MOBH Java Ta (ppeldMBOpKYy st BeO-po3poOku Spring. ['oToBUM
npoaykrom € WAR-daiin, o Moxke OyTy 3anymieHuM Ha Oy1b-SKOMY CEepBepi.

Cucrema mae mpocTHil Ta 3po3yMuInii iHTepdeiic, maHi 30epiraroTbCs B
pensuiiHid 6a31 ganux MySQL. BukoHane IOCHiIKEHHS 1CHYIOUHUX CHUCTEM
nokasye, 1o poOoTa Moke OyTH 3aCTOCOBaHAa Ha MPAKTHUIl Ta € aKTyaJbHUM

PIIICHHSIM.

3Mm.

Juct

No nokym.

TTigmuc

Jara

TAJII].467800.003 I13

Apk.

62




CIIUCOK BUKOPUCTAHHOI JIITEPATYPU

O6pazorBopue mucTenTBO [ Enekrponnuit pecypc]. Pexxum nocryry:

https://uk.wikipedia.org/wiki/O6pa3oTBOpYEC MHUCTEIITBO

Java [Enextponnuii pecypc]. Pexxum gocryiy:

https://uk.wikipedia.org/wiki/Java

Introduction to Spring Framework [Enexrponnwuii pecypc]. Pexxum goctyry:

https://docs.spring.io/spring-framework/docs/4.0.x/spring-framework-

reference/html/overview.html

Spring 10C container internal working explained with diagram
[ Enextponnuit pecypce]. Pexxnm nocryny:

https://tutorialsinhand.com/Articles/explain-spring-ioc-container-internal-

working.aspx

Learn Spring Boot Tutorial [Enektponnmii pecypc]. Pexum nocrymy:

https://www.javatpoint.com/spring-boot-tutorial

Spring MVC — ocHuoBHi npunnumnu [ Enekrponnuii pecypc]. Pexxum

noctyny: https://habr.com/ru/post/336816/
What is Spring Security [Enexkrponnuii pecypc]. Pexxum gocryny:

https://www.javadevjournal.com/spring/what-is-spring-security/

Spring Data JPA [Enexktponnuii pecypc]. Pexxum moctyiy:

https://innovationm.co/spring-data-jpa/

Hibernate [Enextponnuii pecypc]. Pexxum nocrymy:
https://uk.wikipedia.org/wiki/Hibernate

10. MySQL [Enexrponnuii pecypc]. Pexxum goctymy:

https://uk.wikipedia.org/wiki/MySQL

11. Apache Maven [Enextponnuii pecypc]. Pexxum gocryry:

https://uk.wikipedia.org/wiki/Apache Maven

12. Thymeleaf [Enekrponnuii pecypc]. Pexxum mocryiy:

https://en.wikipedia.org/wiki/Thymeleaf

13. Bootstrap https://uk.wikipedia.org/wiki/Bootstrap
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https://uk.wikipedia.org/wiki/Образотворче_мистецтво
https://uk.wikipedia.org/wiki/Java
https://docs.spring.io/spring-framework/docs/4.0.x/spring-framework-reference/html/overview.html
https://docs.spring.io/spring-framework/docs/4.0.x/spring-framework-reference/html/overview.html
https://tutorialsinhand.com/Articles/explain-spring-ioc-container-internal-working.aspx
https://tutorialsinhand.com/Articles/explain-spring-ioc-container-internal-working.aspx
https://www.javatpoint.com/spring-boot-tutorial
https://habr.com/ru/post/336816/
https://www.javadevjournal.com/spring/what-is-spring-security/
https://innovationm.co/spring-data-jpa/
https://uk.wikipedia.org/wiki/Hibernate
https://uk.wikipedia.org/wiki/MySQL
https://uk.wikipedia.org/wiki/Apache_Maven
https://en.wikipedia.org/wiki/Thymeleaf

14. Model-view—controller [Enekrponnmii pecypc]. Pexum mocrymy:

https://ru.wikipedia.org/wiki/Model-View-Controller
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I'PAO®IYHI MATEPIAJIN

10 TATLJIOMHOIO MIPOEKTY
Ha TeMy: «Beb-moaaTok 115 ynpaBiiHHS KypcamMu 00pa3oTBOPUYOTO

MUCTELTBA»

Kuis — 2021 p.



JTOJATOK 1

Be6-nomarok 151 ynpaBiiHHS KypcaMyd 00pa30TBOPYOTO MUCTEIITBA

Cxema 0a3u JaHux
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Apkymiis 1
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~ instructor

-~ user_id

®
. email varchar(255)
~ first_name rarchar(255)

date

rchar(255)

- gender

va

. date_id bigint

student

~ last_name varchar(255)

4

~ end_date date

- 2 : - password varchar(255)
- end_time t(ime ) | | |
: - prt_expiry_date datetime(6)
- start_date daie

arnharlOBEE)
varchar(2595)

- prt

~ start_time time
- phone_number varcha

A

r(255)

varchar(255)

~ role

~ status varchar(255)

date_id T
-~ - bio

date_id

longtext

instructor jid:user_id

- course

. user_id bigint

varchar(255)

. email

varchar(255)

. first_name

b 9 )~ ~
varchar(255)

~ gender
. last_name

varchar(255)

~I password varchar(255)
- prt_expiry_date

=

prt Vaf[:;".— .-"‘r.\ L

inrechar(O6 R
varcnari£o9)

+ phone_number

varchar(255)

~ role

- i - L £
varchar(255)

+ status

stu

- payment

.. payment_id
~ date

bigint

agaie

~ course_student

. course_id

bigint

H audience varchar(255)

~days_amount bigint
- day

“Idescription longtext

- discipline

= fee int .+ day_id bigint

. . discipline_id bigint

rarchar(P5 R
V u.\.!h;: (/QJ)

+¥ name varchar(255)

A

. hame

- spaces int
~ weeks_amount
- date_id

. rinstructor_id

bigint

bigint

bigint

day_id

- photo

bigint

- course_day

¥H name varchar(255)

A

discipline_id|discipline_id

course_discipline

~ total int

. transaction_id var

cCha

LI~
\_,llu.r‘j.f,:)\),'

bigint

. ¢ student_id
. rcourse_id

bigint

. ccourse_id
. i student_id bigint

... photo_id
~ date
55)

. rcourse_id bigint
s name varchar(2bo:

bigint
- . S ¢ day_id bigint
~ author_id bigint i

bigint

2 course_id

. 1 discipline_id

. rcourse_id bigint

pigint
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JIOJIATOK 2

Be6-nonaTok 1u1st ynpaBiaiHHS KypcaMu 00pa30TBOPUYOTrO MUCTEIITBA

Jliarpama kjaciB Mojeein

IAJI1].467800.005 /12
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@ .« Table
S« name() String
# « catalog() String @ » Inheritance @ » Entity
= » schemal) String =« strateqy() InheritanceType = '« name() String
=« umiqueConstraints() UniqueConstraint(]
o » indexes() Index()
& » Course
= . getid() long
™ '« getName() String
M« setName(String) void
=« getDisciplines() List<Discipline>
™ = setDisciplines(List<Discipline>) void
=« getAudience() Audience
™ « setAudience(Audience) void
£« CustoaUser 7 « getSpaces() Integer
o o« getld() long 1 = setSpaces(integer) void
™« getFirstName() String ™ '« getFee() Integer
= « setFirstName(String) void = . setFee(integer) void @+ Date
« getLastName Stri M =« getDate Date : — s
7l bt 0 A m?g 9 “M X F X = « parseTimeRange(String, String) void
™ » setLastName(String) void ™ « getDaysOfWeek() List<DayOfWeek> &+ Payment S :
3 tGender() Gend & tDate(Date) id = parseDateRange(String) void
. L naer ender S » setDate e vou TSR T/ AN
D= Serislizable Lo o - :tcendel(Oender) void o i £« getDays() ListeDay> % gstid0 long o' geud( long © « Discipline
A =« compareTo(T) int ko e =« getld() long oL DRSS e  « getTransactionid() String = « getFormattedStartDate() String &« Day - "da - o
i o ole serRole o se s(List<Day> voil e n
L _‘ :mole(u;erﬂole) vold ™« getName() String & addD:y(Day) Y void = » setTransactionld(String) void =« getStartDate() LocalDate © &« getName() DayOfWeek & :mame[) String
| | & tPhoneNumberl) strin ™ « setName(String) void ® ' removeDay(Day) oid = « getPayer() Student = « setStartDate(LocalDate) void © « setName(DayOfWeek) void & % setName(Sting) voi:
] ] - - »
&« Enum ::lPhoneN mber(String) o-: =« getAuthor() CustomUser o getWeeksAmouvnt() o ™ « setPayer(Student) void ™ « getFormattedEndOate() String & « getCapitalizedName() String i ed‘:dame() i
W e i v L} Lo 1z 1
®* namal Strin & tEmail() S Strin ™ » setAuthor(CustomUser) void ®  setWoeksAmount{Long) vold = « getProduct() Course ™ « getEndDate() LocalDate o« getCourses() Set<Course> a ge‘c°:5es(' Set<Course>g
"« ordinal() ingl ~ ::lEmail(smng) voi: @'%:gstCoursad) Couse = « getDaysAmount()} ’ Long O % submductCoume) yoid S5 Janndateiiocanats) yoid N Ol Ieatw sCotes) Vo ol ::lCourses(Sel<C0urse>) void
¥ ; ¢ ™ « setCourse(Course) void : = « getTotal() Integer ™ » getStartTime() LocalTime  « addCourse(Course) void
= w 10String() String ™ « getPassword() String ™ '« setDaysAmount(Long) void 3 | . ; ;i ™ » addCourse(Course) void
. i . s = « getDate() LocalDate 3 o w setTotal(Integer) void = « setStartTime(LocalTime) void ~ « removeCourse(Course) void ¥
~ « equals(Object) boolean i~ « setPassword(String) void ) = o setDaysAndWeeksAmount() void 2 B =« removeCourse(Course) void
® » hashCode() int &« getStatus() Sting | celosteltocalDate) - vold o GetDescriptionn sving| [S Oromad sseignt [ racIimeD hocaiTimet| (R teamnoll SUINg 5w toString() Strin
% 1 clone() Object & % setStatus(String) void ™ '« toString() String ® » setDescription(String) void = « setDate(LocalDate) void o « setEndTime(LocalTime) void 4 » equals(Object) boolean o equals(g()biect) boo|ea:
“ A i = .« equals(Object) boolean g ™ « toString() String ™ » getCourse() Course ™ « hashCodel) int
5« compareTo(E) int © « getPhotos() Set<Photo> p & '« getinstructor() Instructor - 3 = '« hashCode() int
% » getDeclaringClass() Class<E> # « setPhotos(Set<Photos) wig| [SebemCous) M &% setinstructor(instructor) voig| | @Y% SweisiOblast) uplesn| | seiCoune{Tounis) st
- = c ™ » hashCode() int = « toString() String
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package com.artschool.controller.course;

import com.artschool.model.entity.*;

import com.artschool.model.form.SearchCourseForm;

import com.artschool.service.course.CourseService;
import com.artschool.service.course.DayService;

import com.artschool.service.course.DisciplineService;
import com.artschool.service.course.CourseSearchService;
import com.artschool.service.util.LoadPhotoService;
import com.artschool.service.user.UserService;

import com.artschool.service.util.PageableService;
import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.data.domain.Page;

import org.springframework.http.ResponseEntity;

import org.springframework.stereotype.Controller;

import org.springframework.web.bind.annotation.*;

import org.springframework.web.multipart.MultipartFile;
import org.springframework.web.servlet.ModelAndView;

import java.io.IOException;
import java.security.Principal;

@Controller
@RequestMapping ("/course")
public class CourseController ({

private final CourseService courseService;

private final DisciplineService disciplineService;
private final UserService userService;

private final CourseSearchService courseSearchService;
private final DayService dayService;

private final LoadPhotoService loadPhotoService;
private final PageableService<Course> pageableService;

@Autowired
public CourseController (CourseService courseService, DisciplineService
disciplineService, UserService userService,
CourseSearchService courseSearchService, DayService
dayService,
LoadPhotoService loadPhotoService,
PageableService<Course> pageableService) {
this.courseService = courseService;
this.disciplineService = disciplineService;
this.userService = userService;
this.courseSearchService = courseSearchService;
this.dayService = dayService;
this.loadPhotoService = loadPhotoService;
this.pageableService = pageableService;

}

@GetMapping ("/search")
public ModelAndView search (@ModelAttribute SearchCourseForm form,
@RequestParam (required = false) Integer page,
@RequestParam(required = false) Integer size) {
ModelAndView modelAndView = new ModelAndView ("/course/all courses");

Page<Course> courses =
pageableService.paginate (courseSearchService. findCourses (form), page, size);
modelAndView.addObject ("courses", courses);



modelAndView.addObject ("pages", courses.getTotalPages());
initSearchParameters (modelAndView) ;
return modelAndView;

}

@GetMapping ("/{id}")
public ModelAndView get (€PathVariable long id, Principal principal) {
Course course = courseService.findCourseByIdAndInit (id) ;
ModelAndView modelAndView = new ModelAndView ("/course/course", '"course",
course) ;
initSearchParameters (modelAndView) ;
if (principal == null) return modelAndView;

CustomUser customUser = userService.findByEmail (principal.getName());
if (customUser instanceof Student) ({
modelAndView.addObject ("enrolled", courseService.isEnrolled((Student)
customUser, course));
} else if (customUser instanceof Instructor) {
modelAndView.addObject ("author", courseService.isAuthor ((Instructor)
customUser, course));
}
return modelAndView;

}

@PostMapping ("/upload photo/{id}")
public String uploadCoursePhoto (@PathVariable long id, (@RequestParam
MultipartFile photo) throws IOException {
loadPhotoService.writeCoursePhoto (id, photo);
return "redirect:/course/" + id;

}

@GetMapping ("/get photo/{id}")
public ResponseEntity<byte[]> getCoursePhoto(@PathVariable long id) throws
IOException {
return loadPhotoService.readCoursePhoto (id) ;

}

private void initSearchParameters (ModelAndView modelAndView) {
modelAndView.addObject ("disciplines",
disciplineService.findDisciplines());
modelAndView.addObject ("instructors", userService.findInstructors());
modelAndView.addObject ("days", dayService.findDays());
modelAndView.addObject ("fromFee", courseService.findMinCourseFee());
modelAndView.addObject ("toFee", courseService.findMaxCourseFee());

}

package com.artschool.controller.course;

import com.artschool.model.entity.Course;

import com.artschool.model.form.CourseForm;

import com.artschool.service.course.CourseService;

import com.artschool.service.course.DayService;

import com.artschool.service.course.DisciplineService;

import com.artschool.service.util.LoadPhotoService;

import com.artschool.service.user.UserService;

import com.artschool.service.util.PageableService;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.data.domain.Page;

import org.springframework.stereotype.Controller;

import org.springframework.web.bind.annotation.*;

import org.springframework.web.multipart.MultipartFile;

import org.springframework.web.servlet.ModelAndView;

import org.springframework.web.servlet.mvc.support.RedirectAttributes;

import java.io.IOException;



import java.security.Principal;

@Controller
@RequestMapping ("/instructor/course")
public class InstructorCourseController {

private final CourseService courseService;

private final UserService userService;

private final DayService dayService;

private final DisciplineService disciplineService;
private final LoadPhotoService loadPhotoService;
private final PageableService<Course> pageableService;

@Autowired
public InstructorCourseController (CourseService courseService, UserService
userService, DayService dayService,
DisciplineService disciplineService,
LoadPhotoService loadPhotoService,
PageableService<Course> pageableService) {
this.courseService = courseService;
this.userService = userService;
this.dayService = dayService;
this.disciplineService = disciplineService;
this.loadPhotoService = loadPhotoService;
this.pageableService = pageableService;

}

@GetMapping ("/1list")

public ModelAndView userCourses (Principal principal,
@RequestParam(required = false) Integer page,
@RequestParam(required false) Integer size)

ModelAndView modelAndView = new ModelAndView("/course/user_courses");
Page<Course> courses =

pageableService.paginate (userService.getInstructorCourses (principal.getName ()),
page, size);
modelAndView.addObject ("courses", courses);

modelAndView.addObject ("pages", courses.getTotalPages());
return modelAndView;

}

@GetMapping ("/edit/{id}")

public ModelAndView edit (@PathVariable long id) {
ModelAndView modelAndView = new ModelAndView("/course/edit_course”);
modelAndView.addObject ("course", courseService.findCourseByIdAndInit (id));
modelAndView.addObject ("days", dayService.findDays());
modelAndView.addObject ("disciplines",

disciplineService.findDisciplines{());

return modelAndView;

}

@PostMapping ("/update/{id}")

public String update (@PathVariable long id,
@ModelAttribute CourseForm form,
@RequestParam(required = false) MultipartFile photo,
RedirectAttributes redirectAttributes) throws IOException

Course course = courseService.updateCourse(id, form);
if (course == null) {
redirectAttributes.addAttribute ("error", "Course with this name



already exists!");
return "redirect:/instructor/course/edit/" + id;
}
if (photo != null && !photo.isEmpty())
loadPhotoService.writeCoursePhoto (id, photo);
return "redirect:/instructor/course/list";

}

@GetMapping ("/create")
public ModelAndView create() {
ModelAndView modelAndView = new ModelAndView ("/course/create course");
modelAndView.addObject ("days", dayService.findDays());
modelAndView.addObject ("disciplines",
disciplineService.findDisciplines());
return modelAndView;

}

@PostMapping ("/save")

public String save (@ModelAttribute CourseForm form,
@RequestParam(required = false) MultipartFile photo,
Principal principal,
RedirectAttributes redirectAttributes) throws IOException

Course course = courseService.createCourse (form, principal.getName());
if (course == null) {
redirectAttributes.addAttribute ("error", "Course with this name

already exists!");
return "redirect:/instructor/course/create";
}
if (photo != null && !photo.isEmpty())
loadPhotoService.writeCoursePhoto (course.getId (), photo);
return "redirect:/instructor/course/list";

}

@GetMapping ("/delete/{id}")

public String delete(@PathVariable long id) throws IOException {
courseService.deleteCourse (id) ;
loadPhotoService.deleteCoursePhoto (id) ;
return "redirect:/instructor/course/list";

}

package com.artschool.controller.course;

import com.artschool.model.entity.*;

import com.artschool.service.course.CourseService;

import com.artschool.service.course.PaymentService;

import com.artschool.service.user.UserService;

import com.artschool.service.util.PageableService;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.data.domain.Page;

import org.springframework.stereotype.Controller;

import org.springframework.web.bind.annotation.*;

import org.springframework.web.servlet.ModelAndView;

import org.springframework.web.servlet.mvc.support.RedirectAttributes;

import java.security.Principal;

import java.time.LocalDate;

import java.util.List;

@Controller

@RequestMapping ("/student/course")
public class StudentCourseController {

private final CourseService courseService;

private final UserService userService;



private final PaymentService paymentService;
private final PageableService<Course> coursePageableService;
private final PageableService<Payment> paymentPageableService;

@Autowired
public StudentCourseController (CourseService courseService, UserService
userService,
PaymentService paymentService,
PageableService<Course> coursePageableService,
PageableService<Payment>
paymentPageableService) {
this.courseService = courseService;
this.userService = userService;
this.paymentService = paymentService;
this.coursePageableService = coursePageableService;
this.paymentPageableService = paymentPageableService;

}

@GetMapping ("/1list")

public ModelAndView userCourses (Principal principal,
@RequestParam(required
@RequestParam(required

false) Integer page,
false) Integer size)

ModelAndView modelAndView = new ModelAndView("/course/user_courses");
Page<Course> courses =
coursePageableService.paginate (userService.getStudentCourses (principal.getName () ),
page, size);
modelAndView.addObject ("courses", courses);
modelAndView.addObject ("pages", courses.getTotalPages());
return modelAndView;

}

@PostMapping ("/enroll/{id}")
@ResponseBody
public void enroll (@PathVariable long id, @RequestParam String transactionId,
Principal principal) {
Course course = courseService.findCourseById (id) ;
Student student = userService.findStudentByEmail (principal.getName ());
paymentService.createPayment (new Payment (transactionId, student, course,
course.getFee (), LocalDate.now()));
courseService.enrollInCourse (principal.getName (), id);

}

@GetMapping ("/unenroll/{id}")

public String unenroll (€PathVariable long id, Principal principal) {
courseService.unenrollFromCourse (principal.getName (), id);
return "redirect:/student/course/list";

}

@GetMapping ("/restore/{id}")
public String restore (@PathVariable long id,
Principal principal,
RedirectAttributes redirectAttributes) {

List<Payment> payments = paymentService.findPayments (principal.getName (),
id);
if (payments != null && !payments.isEmpty()) {
courseService.enrollInCourse (principal.getName (), id);

return "redirect:/student/course/list";
}
redirectAttributes.addAttribute ("error", "You haven't made a payment for

this course! " +
"If you want to enroll, please pay for it by PayPal.");



return "redirect:/course/" + id;

}

@GetMapping (" /payments")
public ModelAndView payments (Principal principal,
@RequestParam(required false) Integer page,
@RequestParam(required = false) Integer size) {
ModelAndView modelAndView = new ModelAndView(”/course/user_payments");
Page<Payment> payments =
paymentPageableService.paginate (paymentService.findPayments (principal.getName()),
page, size);
modelAndView.addObject ("payments", payments);
modelAndView.addObject ("pages", payments.getTotalPages());
return modelAndView;

}
}

package com.artschool.controller.gallery;

import com.artschool.model.entity.Photo;

import com.artschool.model.form.SearchPhotoForm;
import com.artschool.service.course.CourseService;
import com.artschool.service.util.LoadPhotoService;
import com.artschool.service.gallery.PhotoService;
import com.artschool.service.user.UserService;
import com.artschool.service.util.PageableService;
import org.springframework.data.domain.Page;

import org.springframework.http.ResponseEntity;
import org.springframework.stereotype.Controller;
import org.springframework.ui.Model;

import org.springframework.web.bind.annotation.*;
import org.springframework.web.multipart.MultipartFile;

import java.io.IOException;
import java.security.Principal;

@Controller
@RequestMapping ("/gallery")
public class GalleryController ({

private final PhotoService photoService;

private final UserService userService;

private final CourseService courseService;

private final LoadPhotoService loadPhotoService;
private final PageableService<Photo> pageableService;

public GalleryController (PhotoService photoService, UserService userService,
CourseService courseService,
LoadPhotoService loadPhotoService,

PageableService<Photo> pageableService) {

this.photoService = photoService;

this.userService = userService;

this.courseService = courseService;

this.loadPhotoService = loadPhotoService;

this.pageableService = pageableService;

@GetMapping

public String searchPhoto (EModelAttribute SearchPhotoForm form,
@RequestParam(required = false) Integer page,
@RequestParam(required = false) Integer size,
Model model) {



Page<Photo> photos =
pageableService.paginate (photoService. findPhotos (form), page, size);

model.addAttribute ("photos", photos);

model.addAttribute ("pages", photos.getTotalPages());

model.addAttribute ("authors", userService.findUsers()):;
model.addAttribute ("courses", courseService.findCourses());
return "/gallery/gallery";

}

@GetMapping ("/user")
public String userPhoto (Principal principal,
@RequestParam (required false) Integer page,
@RequestParam(required = false) Integer size,
Model model) {
Page<Photo> photos =
pageableService.paginate (photoService.findByAuthorEmail (principal.getName () ),
page, size);
model.addAttribute ("photos", photos);
model.addAttribute ("pages", photos.getTotalPages());

model.addAttribute ("authors", userService.findUsers());
model.addAttribute ("courses", courseService.findCourses());
return "/gallery/user gallery";

}

@GetMapping ("/add_photo")

public String showAddPhotoPage (Model model) {
model.addAttribute ("courses", courseService.findCourses());
return "/gallery/add photo";

}

@PostMapping ("/upload photo")
public String addPhoto (ERequestParam String name,
@RequestParam String course,
@RequestParam MultipartFile photo,
Principal principal) throws IOException {
Photo p = photoService.createPhoto(name, principal.getName (), course);
loadPhotoService.writeGalleryPhoto (p.getId(), photo);
return "redirect:/gallery/user";

}

@GetMapping ("/get _photo/{id}")
public ResponseEntity<byte[]> getPhoto (@PathVariable long id) throws
IOException {
return loadPhotoService.readGalleryPhoto (id) ;
}
}

package com.artschool.controller.user;

import com.artschool.model.entity.Instructor;

import com.artschool.model.form.ProfileForm;

import com.artschool.service.course.CourseService;

import com.artschool.service.util.LoadPhotoService;

import com.artschool.service.user.UserService;

import com.artschool.service.util.PageableService;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.data.domain.Page;

import org.springframework.http.ResponseEntity;

import org.springframework.stereotype.Controller;

import org.springframework.web.bind.annotation.*;

import org.springframework.web.multipart.MultipartFile;

import org.springframework.web.servlet.ModelAndView;

import org.springframework.web.servlet.mvc.support.RedirectAttributes;



import java.io.IOException;
import java.security.Principal;

@Controller
public class InstructorController {

private final UserService userService;

private final CourseService courseService;

private final LoadPhotoService loadPhotoService;

private final PageableService<Instructor> instructorPageableService;

QAutowired
public InstructorController (UserService userService, CourseService
courseService, LoadPhotoService loadPhotoService,
PageableService<Instructor>
instructorPageableService) {
this.userService = userService;
this.courseService = courseService;
this.loadPhotoService = loadPhotoService;
this.instructorPageableService = instructorPageableService;

}

@GetMapping ("/search/instructor")
public ModelAndView searchInstructor (@RequestParam(required
name,

false) String

@RequestParam(required = false) Integer

page,
@RequestParam(required = false) Integer
size) {
ModelAndView modelAndView = new ModelAndView ("/user/users");
Page<Instructor> instructors;
if (name == null || name.equals(""))
instructors =
instructorPageableService.paginate (userService.findInstructors (), page, size);
else
instructors =

instructorPageableService.paginate (userService.findInstructorsByName (name), page,
size);

modelAndView.addObject ("instructors", instructors);
modelAndView.addObject ("pages", instructors.getTotalPages());
return modelAndView;

}

@GetMapping ("/search/instructor/{id}")
public ModelAndView instructorById(@PathVariable long id, Principal principal)

ModelAndView modelAndView = new ModelAndView ("/user/profile by id");
if (principal != null) {
Instructor owner =
userService. findInstructorByEmail (principal.getName()) ;
if (owner != null && owner.getId() == id)
modelAndView.addObject ("owner", true);
}
modelAndView.addObject ("member", userService.findInstructorById(id)):;
modelAndView.addObject ("courses", courseService.findCourses());
return modelAndView;

}

@GetMapping ("/instructor/profile/edit")
public ModelAndView editProfile(Principal principal) {
return new ModelAndView ("/user/edit profile", "user",



userService.findInstructorByEmail (principal.getName())) ;

}

@PostMapping ("/instructor/profile/save")

public String saveProfile (@ModelAttribute ProfileForm form,
@RequestParam(required = false) MultipartFile photo,
Principal principal,
RedirectAttributes redirectAttributes) throws

IOException {
Instructor instructor = userService.editInstructor (principal.getName (),
form) ;
if (instructor == null) {
redirectAttributes.addAttribute ("error", "User with this email already
exists!");
return "redirect:/profile/edit";
}
if (photo != null && !photo.isEmpty())
loadPhotoService.writeInstructorPhoto (instructor.getId (), photo);
if (instructor.getEmail () .equals (principal.getName())) return

"redirect:/profile";
else return "redirect:/logout";
}

@PostMapping ("/instructor/edit status")
public @ResponseBody String editStatus (@RequestParam("value") String status,
Principal principal) {
userService.editInstructorStatus (principal.getName (), status);
return status;

}

@PostMapping ("/upload photo/instructor/{id}")
public String uploadInstructorPhoto (@PathVariable long id, (@RequestParam
MultipartFile photo) throws IOException {
loadPhotoService.writeInstructorPhoto (id, photo);
return "redirect:/instructor/profile";

}

@GetMapping ("/get_photo/instructor/{id}")
public ResponseEntity<byte[]> getInstructorPhoto (@PathVariable long id) throws
IOException {
return loadPhotoService.readInstructorPhoto (id);

}
}

package com.artschool.controller.user;

import com.artschool.model.entity.Student;

import com.artschool.model.form.ProfileForm;

import com.artschool.service.course.CourseService;

import com.artschool.service.util.LoadPhotoService;

import com.artschool.service.user.StudentSearchService;

import com.artschool.service.user.UserService;

import com.artschool.service.util.PageableService;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.data.domain.Page;

import org.springframework.http.ResponseEntity;

import org.springframework.stereotype.Controller;

import org.springframework.web.bind.annotation.*;

import org.springframework.web.multipart.MultipartFile;

import org.springframework.web.servlet.ModelAndView;

import org.springframework.web.servlet.mvc.support.RedirectAttributes;

import java.io.IOException;
import java.security.Principal;



@Controller
public class StudentController ({

private final UserService userService;

private final CourseService courseService;

private final StudentSearchService studentSearchService;
private final LoadPhotoService loadPhotoService;

private final PageableService<Student> studentPageableService;

QAutowired
public StudentController (UserService userService, CourseService courseService,
StudentSearchService studentSearchService,
LoadPhotoService loadPhotoService,
PageableService<Student> studentPageableService) {
this.userService = userService;
this.courseService = courseService;
this.studentSearchService = studentSearchService;
this.loadPhotoService = loadPhotoService;
this.studentPageableService = studentPageableService;

}

@GetMapping ("/search/student")
public ModelAndView searchStudent (@RequestParam(required = false) String name,
@RequestParam(required = false) Integer

course,
@RequestParam(required = false) Integer
page,
@RequestParam(required = false) Integer
size) {

ModelAndView modelAndView = new ModelAndView ("/user/users");
modelAndView.addObject ("courses", courseService.findCourses());

Page<Student> students =
studentPageableService.paginate (studentSearchService.findStudents (name, course),
page, size);

modelAndView.addObject ("students", students);
modelAndView.addObject ("pages", students.getTotalPages());
return modelAndView;

}

@GetMapping ("/search/student/{id}")
public ModelAndView studentById(@PathVariable long id, Principal principal) {
ModelAndView modelAndView = new ModelAndView ("/user/profile by id");

if (principal != null) {
Student owner = userService.findStudentByEmail (principal.getName())
if (owner != null && owner.getId() == id)

modelAndView.addObject ("owner", true);
}
modelAndView.addObject ("member", userService.findStudentById(id))
modelAndView.addObject ("courses", courseService.findCourses());
return modelAndView;

}

@GetMapping ("/student/profile/edit")
public ModelAndView editProfile(Principal principal) {
return new ModelAndView ("/user/edit profile", "user",
userService. findStudentByEmail (principal.getName()));



@PostMapping ("/student/profile/save")

public String saveProfile (@ModelAttribute ProfileForm form,
@RequestParam(required = false) MultipartFile photo,
Principal principal,
RedirectAttributes redirectAttributes) throws

IOException {
Student student = userService.editStudent (principal.getName (), form);
if (student == null) {
redirectAttributes.addAttribute ("error", "User with this email already
exists!");

return "redirect:/student/profile/edit";
}

if (photo != null && !photo.isEmpty())
loadPhotoService.writeStudentPhoto (student.getId (), photo);
if (student.getEmail () .equals (principal.getName())) return

"redirect:/profile";
else return "redirect:/logout";

}

@PostMapping ("/student/edit_status")
public (@ResponseBody String editStatus (@RequestParam("value") String status,
Principal principal) {
userService.editStudentStatus (principal.getName (), status);
return status;

}

@PostMapping ("/upload photo/student/{id}")
public String uploadStudentPhoto (@PathVariable long id, @RequestParam
MultipartFile photo) throws IOException {
loadPhotoService.writeStudentPhoto (id, photo);
return "redirect:/student/profile";

}

@GetMapping ("/get_photo/student/{id}")
public ResponseEntity<byte[]> getStudentPhoto (@PathVariable long id) throws
IOException {
return loadPhotoService.readStudentPhoto (id) ;

}
}

package com.artschool.controller.user;

import com.artschool.model.entity.CustomUser;

import com.artschool.model.entity.Instructor;

import com.artschool.model.entity.PasswordResetToken;

import com.artschool.model.entity.Student;

import com.artschool.model.form.SignUpStudentForm;

import com.artschool.model.form.SignUpInstructorForm;

import com.artschool.service.security.PasswordResetService;

import com.artschool.service.security.SecurityService;

import com.artschool.service.user.UserService;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.security.crypto.password.PasswordEncoder;
import org.springframework.stereotype.Controller;

import org.springframework.web.bind.annotation.*;

import org.springframework.web.servlet.ModelAndView;

import org.springframework.web.servlet.mvc.support.RedirectAttributes;

import javax.servlet.http.HttpServletRequest;
import java.security.Principal;

@Controller
public class LoginController ({



private final UserService userService;
private final SecurityService securityService;
private final PasswordEncoder passwordEncoder;

private final PasswordResetService passwordResetService;

@QAutowired
public LoginController (UserService userService, SecurityService

securityService, PasswordEncoder passwordEncoder,
PasswordResetService passwordResetService) {
this.userService = userService;
this.securityService = securityService;
this.passwordEncoder = passwordEncoder;
this.passwordResetService = passwordResetService;

}

@GetMapping ("/")
public String index () {
return "index";

}

@GetMapping ("/profile")
public ModelAndView profile(Principal principal) {
ModelAndView modelAndView = new ModelAndView ("/user/profile");
modelAndView.addObject ("user",
userService.findByEmail (principal.getName ()));
modelAndView.addObject ("owner", true);
return modelAndView;

}

@GetMapping ("/login")
public String login() {
return "/user/login";

}

@PostMapping ("/new_user")
public String createUser (EModelAttribute SignUpStudentForm form,
RedirectAttributes redirectAttributes) {
Student student = userService.createStudent (form, passwordEncoder) ;
if (student != null) ({
securityService.login (form.getEmail (), form.getPassword()):;
return "redirect:/profile";
}
redirectAttributes.addAttribute ("error", "User with this email already
exists!");
return "redirect:/login";

}

@GetMapping ("/instructor/create")
public String createlInstructor () {
return "/user/create_instructor";

}

@PostMapping ("/instructor/create")
public String showCreatelInstructorPage (€ModelAttribute SignUpInstructorForm

form,
RedirectAttributes redirectAttributes)

{

Instructor instructor = userService.createlInstructor (form,

passwordEncoder) ;
if (instructor == null) {
redirectAttributes.addAttribute ("error", "User with this email already

exists!");



return "redirect:/instructor/create";

}
return "redirect:/profile";

}

@GetMapping ("/forgot password")
public String showForgotPasswordPage () {

return "/user/forgot password";

}

@PostMapping ("/forgot password")

public String sendEmail (€RequestParam String email,
RedirectAttributes redirectAttributes,
HttpServletRequest req) {

CustomUser user = userService.findByEmail (email) ;

if (user == null) {
redirectAttributes.addAttribute ("error", "There are not account
associated with this email!");
return "redirect:/forgot password";
}
String token = passwordResetService.generateToken();
user.setPasswordResetToken (new PasswordResetToken (token)) ;

userService.saveOrUpdate (user) ;

token, req);

passwordResetService.sendEmail (user,
"Check your email for a link to

redirectAttributes.addAttribute ("success",

reset your password.");
return "redirect:/login";

}

@GetMapping ("/reset_password")
public String showResetPasswordPage () {

return "/user/reset password";

}

@PostMapping ("/reset password")
public String resetPassword(lRequestParam long id,
@RequestParam String token,
@RequestParam String password,
RedirectAttributes redirectAttributes) {
CustomUser user = userService.findByResetToken (token) ;
= user.getPasswordResetToken () ;

PasswordResetToken resetToken =
if (resetToken == null || resetToken.isExpired() || user.getId() != id) {

redirectAttributes.addAttribute ("error", "Wrong password reset

token!") ;
return "redirect:/login";
}
user.setPassword (passwordEncoder.encode (password) ) ;
userService.saveOrUpdate (user) ;
redirectAttributes.addAttribute ("success", "Password was successfully
restored.");

return "redirect:/login";
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