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BBEJIEHHUE

HenpepriBHast wuHTerpamusi W HempepbiBHas JocTtaBka (anri. Continuous
Integration u Continuous Delivery mwmu CI/CD) — »3To mnpakTuke pa3paboTKH
IPOrpaMMHOTr0 00€eCIIeYeH I, OpUEHTUPOBAHHBIEC HA aBTOMATHU3ALIMIO COOPKHU U BBITyCKa
OOHOBJICHUH MPOTPAMMHOTO MPOJYKTa B IIEJISAX MOBBIMICHHS ero kadectsa. [Ipaktuku
CI/CD mony4unu HacTOJNBKO IIMPOKOE paclpoCTpaHEHHE, YTO K pa3padoTyMKaM
IPOrpaMMHOr0 00€CIIEYEeHHsI CETOAHSI BBIIBUTAIOTCS HOBBIE TpeOOBaHMS: HAUMHAIOIINE
pa3paboTuuku JOJDKHBI Biagete ocHoBamu CI/CD u  yMmerb mnoanepx uBaTh
CYLIECTBYIOIIME NaiIuiaiiHel, a 0oJiee OIBITHBIE pPa3padOTYMKU JOKHBI YMETh
camoctoarensHo BHeApaTh CI/CD B unwmknel  pazpabotku I[1O [14]. Orcroga
HEO0OXOIMMOCTh B YU€OHBIX MaTepuaiax Mo 3TOH TeMe Kak sl IEPBUYHOIO OCBOCHMS
MaTepuaia, TaKk U JJs MOBBIILIEHUS KBaIU(UKAIMKU. YUUThIBas COCHU(PUKY U HaBBIKU
LEeJIeBOM ayauTopur (HAaYMHAKOUIME CHEUANIMCTBl B 00JacTH MH(OPMAIMOHHBIX
TEXHOJIOTHI), MOKHO YTBEPKAaTh, UTO JIEKTPOHHBIA 00Opa3oBaTenbHbIl pecypc (DOP)
— 3T0 HamboJee NOAXOAAIIUI BU 00pa30BaTEIbHOIO pecypca B JaHHOW CUTYallUu.

CnenoBaTenbHO, OOBEKT HCCIEIOBAaHUS JaHHOM pabdOThl — MPUMEHEHHE
KOMIBIOTEPHBIX U HU(POBBIX TEXHOJIOTHI B 00YyUEHUH.

[Ipenmer uccnenoBanus — pa3zpaboTKa MEKTPOHHOI0 00pa30BaTeIbHOIO pecypca
MPaKTUYECKON HAMpPaBIEHHOCTH, MpeAHazHadyeHHoro Juis u3ydeHus npaktuk CI/CD B
cpene GitHub.

[lenbto maHHOW pabOTHI ABISIETCSA pa3pabOTKa JIEKTPOHHOTO 00pa30BaATEIBLHOIO
pecypca «UcmonwzoBanue GitHub kak cuctembl aiis HENpEepHIBHOM WHTErpalMH U
pa3BEPTHIBAHUS COBPEMEHHOTO BEO-IIPOEKTAY.

JI1s1 AOCTHXKEHUS TTIOCTABJICHHOM 11€JIM HEOOXO0IMMO PEIIUTh CJICIYIONINE 3a]auu:

1. Nzyuuts cymuocts DOP 1 ocobeHHOCTH UX pa3paboTKu.
2. [IpoBecTH aHanu3 UHCTPYMEHTOB, IPEHA3HAUYECHHBIX 11 pazpadotku DOP.
3. AnantupoBath TpeOoBaHMs K pazpabareiBaeMomMy OOP ¢ yuérom

ocobenHocrei uzyuenus npaktuk Cl/CD.



4, CnpoektupoBath DOP «Mcnons3oBanme GitHub kak cuctemsr s
HEIPEPHIBHOM MHTErPALliU U Pa3BEPTHIBAHUS COBPEMEHHOIO BEO-TIPOEKTA.

S. Coznate DOP B cOOTBETCTBUM C pa3pabOTaHHBIM ILIAHOM.

B pabGore BbIABUTAETCA CIEAyIOMIas TMIOTE3a: BO3MOXKHO pa3paboTaTh
JJIGKTPOHHBI ~ 00pa30BaTENIbHBII  pecypc  NPAaKTHMUECKOH  HaIPaBJIEHHOCTH
«Hcnonp3oBanne GitHub kak cucTeMsbl AJis HEIPEPHIBHOM MHTETPALlUU U pa3BEPTHIBAHUS
COBPEMEHHOTO BEO-TIPOEKTa.

IIpn npoBeneHNN MCCIEAOBAHUS NMPUMEHSIOTCA CIEAYIOIHAE METOABl HAy4YHOIO
UCCJIEIOBAHMS: aHAJIU3, CUHTE3, IEAYKTUBHBIA U MHAYKTUBHBIM METO/bI, HAOIIOACHUE,
CpaBHEHUE, abCTparupoBaHue.

Teopernyeckas 3Ha4MMOCTb IPOBOAUMOTO UCCIIETOBAHMS 3aKJIFOYAETCS B TOM, YTO
npu pa3paboTKe JJIEKTPOHHOTO OOpa3oBaTEIBLHOTO pecypca OyayT pacCMOTPEHBI U
0000IIEHBI TEOPETUYECKUE ACTIEKTHI pa3pabOTKU MOJOOHBIX peCypcoB: OyAyT U3yUYEHbI
OCHOBHbIE TpeOoBanusi k OOP, Meropojorud ajgantanuv 104 cHenupUuyYecKue
TpeOOBaHMS M TUIOBbIE MHCTPYMEHTHI pa3zpadbotku DOP. Ilpakthueckass 3HaYMMOCTH
UCCJIEIOBaHMsI COCTOUT B TOM, YTO pa3pabOoTaHHBIA pecypc MOXKET OBbITh HCIOJIb30BAaH
yuamumMucs Ay ocBoeHusi npaktuk CI/CD unu npuMeHEH npu pa3paboTKe IPYrux

y4eOHBIX MaTepUasoB.



1 TIPOBJIEMATHUKA PA3PABOTKHN 0P

NudopmaTuzanust 00pa3oBaTeNbHOIO TMpoliecca SBISETCS OJHOW M3  Iiesen
COBPEMEHHOI'0 pOCCUIMCKOTO 00pa3oBanus [14].

CoBpeMeHHbIE  TpenojaBaTeld  JOMKHBl  yIENsATh  0co00oe  BHUMaHUE
WH()OPMAITMOHHO—KOMMYHHUKAITMOHHBIM ~ TE€XHOJIOTUSM, TIOTOMY 4YTO COBPEMCHHBIC
TEXHOJIOTUHU CTIOCOOCTBYIOT ONITUMU3AIIMU Yy4eOHOTr0 mpoliecca.

[Ipumensis D0OP, memaror wumeeT OOJBIIYyI0 CBOOOAY JEHCTBHH M MOXKET
BBICBOOOJUTH C€0s OT KOMIUIEKCA PYTHMHHBIX 3ajlad, JACIETHPYs UX BBIYHUCIUTEIbHOU
MalllMHE, HANpPUMEP, MPOMEKYTOUHBIA KOHTPOJIb MOXKHO OCYHIECTBIIATH B BHJIE
aBTOMATH3WPOBAHHBIX TECTOB. JTO IMO3BOJISET IENArory NPUBHECTH HOBLIECTBA B
oOpa3oBaTeNbHBIA MPONECC, WHAUBUIAYAIM3UPOBATH €r0 M TOBBICUTH CTENEHb
uHpopmatuzanuu oduiectsa [10]. C apyroi ctoponsl, JOP npenoctaBnser yyammmcs
JIOTIOJIHUTENIbHBIE BO3MOXKHOCTH, B TOM YHCJE, MOBBIIIAIONINE HWHKIIO3UBHOCTh. B
UCCIICIOBAHUSIX ~OTMEYAETCs, UTO B3aUMOJCHCTBUE TOJIb30BATENsl C y4eOHBIM
MaTepualioM SABJISIETCA OJHUM M3 riaBHbIX npeumyiiects JOP [13]. CrnenoarenbHO
BHepenre DOP sBisieTcst 0HON M3 CTpaTEerMyecKuX 3ajad oO0pa3oBaHMs, a CTENEHb

HHTCPAKTHUBHOCTDb U BOBJICUCHHOCTH ITIOJIB30BATCILA OIIPCACIIACT KA4CCTBO O0P.

1.1 Onpenenenue u cymuocts S0P

DNeKTpOHHBIN 00pa3oBarenbHblil pecypce (DOP) — 3To yueOHbIE MaTepUalibl, s
BOCITPOU3BEJICHUST KOTOPBIX UCIIONB3YIOTCS AJEKTPOHHBIE YCTpoiicTBAa. CTOUT OTMETHUTH,
4TO0 B ceTH VIHTEpHET TakKe MPUMEHSACTCS IMOHATHE «IU(POBBIC 00pa30BaTEIIbHBIC
pecypcb» (ILIOP), xoTopeiM 0003Ha4aroT onu(poOBaHHBIE BEPCUU JIPYTUX PECYpPCOB,
Harmpumep, hororpaduu, OTCKAHUPOBAHHBIA TEKCT ydyeOHUKA U T. 1. B manHoi pabote
aprop ciuenyer ['OCT 7.23-2001 u Bkiro4aeT B MOHATUA «AJIEKTPOHHBIC» U DOP

TepMuHbI «1iudpoBsie» u [{IOP, coorBeTcTBEHHO [4].



CTpykTypa, NOpEeIMETHOE COAEpKAaHUE, METOAbl M CpEeACTBa pa3padOTKU U
npumenenus JOP onpenensaiorcs ero GyHKIIMOHATBLHBIM HA3HAYCHUEM U CHIEU(PUKON
NPUMEHEHUSI B KOHKPETHBIX cucTemax. DOP, npomeammi peakiimoHHO-U31aTeIbCKY IO
00pabOTKy, MMEIOIIHIA BEIXOHBIE CBEJICHUS U MTPeIHA3HAUYCHHBIN ISl PaCTIPOCTPAHECHUS
B HEM3MEHHOM BHJIE, SBIISIETCS JJIEKTPOHHBIM H3AaHHEeM. TepMHUH «IEKTPOHHbIE
oOpazoBarenbHbie pecypchy (DOP) 00benuHseT BeCh CIEKTP CpPEICTB OOy4YeHHS,
KOTOpBIE pa3pabOTaHbl U BOCIIPOU3BOAATCS Ha 0a3€ KOMIIBIOTEPHBIX TEXHOJIOTHA.

D0P moxker ObITh MpeAcTaBiIeH B TpEX dpopmax [3].

1) Tekcrorpapuueckue DOP. Pecypcel, mnpuuucisemble K AaHHOW Qopme,
CoJepKaT MCKIIIOUUTENBHO TEKCT U H300pakeHus. B Takux pecypcax OTCYTCTBYIOT
Tt00bIe OPMBI HABUTAILIMH 110 MaTepraiaM, OTIIMYHBIE OT OTJIABJICHUSI.

2) Tekcrorpaduueckue DOP ¢ HaBuramuei mo TeKCcTy. Pecypchl, OTHOCUMBIE K
JaHHOW (QopMme, TakKe COAep)KaT HUCKIIOYUTENIBHO TEKCT W H300pa)KeHus, HO
MPENOCTABISAIOT  JONOJHUTENbHBIE BO3MOKHOCTM HAaBUTALMM 1O  MaTepHaliaM:
WHTEPaKTUBHbBIE NOJICKA3KH, OSCHEHHUS, IOUCKOBYIO CUCTEMY U T.II.

3) OOP, mpencraBieHHbIE B BUAEC BU3YaJbHOTO HJIM 3BYKOBOTO MaTepHaa:
(buIbMBI, aHUMAIUH, ayJM03alUCH, MY3bIKAJIbHBIE KOMIIO3ULIMM U T. 1. B oTnnyum ot
JIBYX TOpeaplIyliux  (QopMm, TakKHe pecypchbl HEBO3MOXKHO MpPEACTaBUTH B

noJIUrpauIecKoM U3JaHUU.

1.2 OcobenHocTH uctojibzoanusa DOP

[IpuMeHeHre KOMITBIOTEPHBIX TEXHOJOTUH B TMpolecce OOyYeHHUs TO3BOJIAET
JeJIeTHPOBATh YacTh 3a/iad, BO3JIaraéMbIX Ha Tefarora, MallWHE W, TaKUM o0pa3om,
BBICBOOOTUTH YEIIOBEYECKUE PECYPChI. B HEKOTOPHIX CUTYyaIHsIX, HATPUMED, B YCITOBUSIX
JUCTAHITMOHHOTO 00yUYeHus, He puderasi K COBPEMEHHBIX TEXHOJIOTHUSIM, OCYIIIECTBIISATh
oOyuyeHre HEBO3MOXKHO BOBCE.

O0P Mo3BOJAIOT JIETKO periaTh 3a/Ja4d MO MPUBEIACHUIO y4eOHOTO mpoIecca K

crangaptam OPI'OC:



DJIEKTPOHHBIE CPEACTBA OOYUYEHUS MPEAOCTABISIOT OOJIbIIIE BOZMOXHOCTEHN st
HarJsAHOTO u3yueHus npeamera. KoMmOuHMpoBaHHBIE TEKCT U rpaduka 3ddexTruBHEE
YCBaMBAIOTCS MO3TOM; TaK MCCIIEIOBaHUs YTBEP)KJIAIOT, YTO MPABUIBHO COCTABJIEHHOE
u300pakeHne (HE CcoJep)Kallee TEeKCTa) MOXKET HECTH CMBICIOBYIO Harpysky,
SKBUBAJICHTHYIO ThIcA4Y€ CJIOB [15].

B DOP MOXHO J€rko BHEAPUTH 3JIEMEHThl IeMMH(HUKAIUHU, MOBBICUB, TaKUM
00pa3oM, 3aMHTEPECOBAHHOCTD YUaLTUXCA.

ABTOMaTH3UpPOBAaHHAs CUCTEMA IIPOBEPKU U KOHTPOJI 3HAHUI TakkKe MOMOraeT
yYalyuMcs Jydine ycBauBaTh Matepuan. C aIpyroil CTOpOHBI, EIaroru MOTyT CTPOUTh
ruOKMe WHAMBUAYaJIbHbIE O00pa30BaTElbHBIE IMPOTPaMMbl, MCIONb3Yysl PE3yIbTaThl
KOHTPOJIS.

[ToMuMO 3TOTO, HENB3SI HE OTMETUTD, UTO DOP Xpanutcs (kak u npoyvasi uudponas
uHpopMalusl) B KpailHE KOMIAKTHOW M HaAEXKHOW (opMme: pecypc BCErja MOXKHO
CKOIIMPOBATh WJIA UCIIPABUTb.

BaxxHO OTMETUTH, YTO MPUMEHEHHE YYAIIUMHCSI B XOJle OOY4YeHHUs TaKuX
nporpammam, kak PowerPoint, Notepad, Scribus u T.11., He siBnsieTcst oopamienueM k S0P,
NOTOMY 4YTO B TAaKOM CIllydae ydaluics oOpamjaercsi K ClIy>KeOHOM KOMIBIOTEPHOMN
nporpaMme Ui BBIIIOJIHEHHSI OINpPEACNIEHHBIX 3a7ad, a He U1 [POBEACHUS

HCCICOAOBaHUA.

1.2.1 O6mme TpedboBanust k S0P

KauectBo DOP — 3T0 cTeneHb COOTBETCTBUSA COBOKYIMHOCTH XapaKTEPHUCTHK,
npucymux 0P, TpeboBaHMsIM.

B cootBerctBuu ¢ I'OCT P 52653-2006 DOP noibkeH BKIOYAThL B ceOs
o0Opa3oBaTeIbHbIN KOHTCHT, IPOrPAMMHBIC KOMIIOHCHTHI 1 METaIaHHbBIC.

OOpazoBaTeNbHBIM KOHTEHT — 3TO OpraHW30BaHHAs MpeaMeTHas HHpopmaIus,

HCIIO0JIb3yCMasd B O6paBOBaTeJ'IBHOM IIponecce.



[IporpaMMHbIE KOMIIOHEHTHI PEATU3yIOT WHTEPAKTUBHBIA PEXUM pabOThI
II0JIb30BAaTENs C KOHTEHTOM.

MertananHple — 3TO CTPYKTYPUpPOBaHHbIE [aHHbIC, NpEJHA3HAYCHHbIC MJIs
onucanus xapakrepuctuk JOP.

[Tepen atanom cozganust JOP tpebyercs pa3paboTarh ClIEHAPHBIH IJIaH.

1.2.2 TpeboBaHus K MpeACTaBICHUIO Y4eOHOTO MaTeprana

[Ipu odopmaenun D0OP He0OXOAUMO TPHUACPKHUBATHCS CICAYIOMMX MPaBUII,
o0ecreynBaoIIMi BHICOKOE KauecTBO pa3zpabarbeiBaeMoro pecypcea [S]:

1. Enunbiii ctuns opopMieHust KOHTeHTa B pamkax JOP.

2. Yno6ctBo pabotel ¢ oriaeieHuemM OOP, cioBapéMm, MNOMCKOBBIMU

CHUCTCMaMU U T. II.

3. [IpeacraBieHre TEKCTOBOIO y4eOHOr0 Marepuania JOJKHO ObITh IPEIETBHO
JTAKOHUYHO.
4, OdopmiieHre He TOJDKHO OTBJIEKAaTh MOJI30BATENs OT COJEpIKAaTEIbHOU

COCTaBJ'IHIOIHeI‘/JI, OJHAKO JOJIZKHO KAaUCCTBCHHO IIPCAOCTAaBJIATHL BCC HGO6XOI[I/IMI>IG

CpPEACTBa yIPaBJICHUS.

S. OOOCHOBAaHHOCTh ~ NPHUMEHEHUS  MyJbTUMEOuWa U Ipa@uuecKoi
uHdopmaIuu.

6. PannoHanbHOE HCMOIB30BAHUE MPOCTPAHCTBA BU3YaIbHBIX KOMIIOHEHTOB.

7. Hutepdeiic  nomkeH  OBITh  APYXKEIOOHBIM  (HaIW4YUE  CIPABKY,

«BCIUTBIBAIOIIMX» TOJICKA30K U T.I1.).

Takke  SJIEKTPOHHBIM  00pa3oBaTENbHBIA  pecypc  MOXKET  COAEpP)KaTh
VHTEPAKTUBHBIC 3JIEMEHTHI. BBIIEISAIOT YEThIPE YPOBHS HHTEPAKTUBHOCTH:

1. ITepBbIii ypOBEHb MHTEPAKTHBHOCTH: YCIOBHO-TIACCUBHBIE (hopMbI. Pecypc He
MPEIOCTABISICT HUKAKMX MHTEPAKTUBHBIX 3J1eMeHTOB. Hampumep, mosib30BaTenb YUTAET

TEKCT, MPOCMATPUBAET U300paKEHUS U BUJIEO, TPOCIYIINBAET Ay INO3AINCH.



2. Bropoii ypoBeHb HHTEPAKTUBHOCTH: aKTHBHBIE (hOpMBI. Pecypc npenocrasisier
AJIEMEHTApPHBIE NHTEPAKTUBHBIE 3JIEMEHTHI (HaXKaTHE Ha KJIABUILW WM KIMKY MbIK). Ha
JTAHHOM YPOBHE MOKHO BCTPETUTB HABUTALIMIO 110 TUIIEPCCHUIKAM, BUKTOPHUHBI U 3aaHUS
C BBIOOPOM OTBETA, Pa3IUYHBIE MPOCMOTPIIMKH CIOXHBIX OOBEKTOB (TPEXMEPHBIX
00BEKTOB, OOJIBIIUX U300PAXKEHUN U T.I1.).

3. Tperuili ypoBEeHb WHTEPAKTHUBHOCTHU: JAESITEIBHOCTHBIE (OPMBI. Y4Yaluecs
B3aMMOJICUCTBYIOT ¢ YUYEOHBIMH OOBEKTaMH MO 3apaHee ONPEACIIEHHBIM aJIrOPUTMAM;
IIPU 3TOM [IPOU3BOJUTCS OLIEHKA OIIMOOK U OTKJIOHEHUI. DTOT BUA (POPM MPEAOCTABIISIET
ydammmcs OOJIBIIYI0 CTENEHb CBOOOJBI. YUaluecss CaMOCTOSITEIbHO BBIOMPAIOT
HaIlpaBJICHUE ACATENBHOCTH; HO B PE3YyJIbTaT€ OHU JOJDKHBI IPUUTH K €IUHCTBEHHO
BEPHOMY pEILIEHUIO, T.€. CIeHapui ydeOHOW 3amaun ompenenéH 3apanee. K
NEeATEIbHOCTHBIM (OpMaM MOXXHO OTHECTU: TECTUPOBAHHE C OOpPATHOM CBS3bIO,
CUMYJIATOPBI ITPOLIECCOB, MTO3BOJISAIOIINE MEHATH ITApaMETPBI U T. II.

4. YerB€pThlii YpPOBEHb HWHTEPAKTUBHOCTU: MCCIIEIOBATENbCKUE (POPMBI.
VYyaimuecs BbICTYNAIOT B POJIM HCTOYHUKA COOBITHI. COOBITUS BBI3BIBAIOT U3MEHEHUS B
CBOMCTBAaX HM3y4yaeMoro mnpenmMera. I'maBHoe oTivuue ¢GopM YEeTBEPTOrO YPOBHSI OT
PAaCCMOTPEHHBIX paHEe 3aKII0YaeTCs B TOM, YTO COCTOSIHHMSI M3y4aeMbIX OOBEKTOB U
IPOLIECCOB YETBEPTOI (POPMBI HE MOTYT OBIThH ONpPE/EIIECHBI 3apaHee.

Takum oOpa3om, (opmbl HEPBOro, BTOPOTO U TPETHETO YPOBHEH SBISIOTCS
«JIETEPMUHUPOBAHHBIMM»:  BCE  BapHaHThl JCHCTBMM  MOJIb30BATENsl  3apaHee
IIPELYCMOTPEHBI, CYIIECTBYET TOJIBKO OJIHO PELICHHE, KOTOPOE CUHUTAETCS BEPHBIM.
@DopMbI YETBEPTOTO YPOBHS — «HEIECTEPMUHUPOBAHHBIE»: MIPU CO3JaHUU 3JIEKTPOHHOTO
00pa30BaTeIbLHOTO pecypca ONpeIeTeHbl TOJIBKO UCXOHBIE 3JIEMEHTHI COAEPHKUMOTO U
napameTpbl IpoLeccoB. B 3ToM cityyae onpeaennTh Wi NpeayraaaTh BCe JeHCTBHS WU
OILLIMOKH MOJIH30BATENST HEBO3ZMOMKHO.

YpoBEeHb MHTEPaKTUBHOCTHU pecypca OMpeieseTcs MpUMEHsSeMbIMUA (popMamMu

B3aI/IMO)IeI\/’ICTBI/I$I Y4amerocs ¢ O6p330BaTeJ'IBHBIM KOHTCHTOM.
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1.3 O630p uaCTpyMEHTOB 117151 co3aanust DOP

3HAYUTENBHO YCKOpUTh Tporecc paszpabotku DOP MoxHO € MOMOUIBIO
CIEHHUAIM3UPOBAHHBIX POrPaAMM.

BBIIenstoT HECKOJIBKO OCHOBHBIX KJIACCOB MHCTPYMEHTOB, HCIOJIb3YEMBIX MpPHU
paspaborke JOP:

1. CpenctBa myomukanuu 90P: Microsoft Office, Microsoft Excel, Microsoft
PowerPoint, Adobe Flash, iSpring Suite u T. n. [Ipu momomm 3TUX CPEIACTB MOMKHO
co3aaTh HUGPPOBOU pecypc, IKCIOPTUPYEMbIH, Kak npasuiio, B hopmatr SCORM.

2. CamocrosiTensHO pa3padoTaHHbIE TPOrPAMMHbBIE TPOAYKTHl. COBpEMEHHBIE
BBICOKOYPOBHEBBIE sI3bIKM MporpammupoBanus (Python, Java, PHP, JavaScript u 1. 1.)
MO3BOJIAIOT pa3padoOTaTh MEKTPOHHBIA pecypc J000ro THMa, HapuMep, B BUIE BeO-
PUIOKEHUS.

3. Cucrempl ynpapieHusi oOydyeHueM. C yCKOpPEHHMEM pa3BUTUS CETU
Wurtepner, B 2000-e roael cpenctBa nyonmukamuun DOP u oTAenbHbIE MPOrpPaMMHBIE
MPOEKThl NPEOOPa30BAINCh B THUIIOBBIE CHUCTEMBI, CTAHIAPTU3UPYIOIIME IPOLIECCHI
ynpasienus: ooyuenueMm, Hanpumep, Moodle, ATutor, Sakai u 1. . B 2004 roxy 6su1
paspadoran ctanaapt SCORM, KOTOpBI TMO3BOJISIET UCIIOIB30BaTh COBMECTHO

MaTCpUaibl pa3INYHbIX KYPCOB.

1.3.1 LMS Moodle

Moodle (ot anri. Modular Object-Oriented Dynamic Learning Environment —
MOAyJbHAsE OOBEKTHO-OPUEHTHUPOBAHHAS TWHAMUYECKass oOydJaromiasi cpefaa) — 3TO
cucreMa ynpasieHus: kypcamu. Moodle — 3To cB0OOIHOE TporpaMMHOE 0OecIeueHue,
pacnpoctpansiemoe 1no JuneHsud  GNU  GPL, HanucanHoe Ha  si3bIKax
nporpammupoBanust PHP u JavaScript.

CHO Moodle 3anumaet npumepHo 18 % poinka B CLLIA.

Cucremy Moodle M0o>xHO paccmaTpuBaTh Kak HAOOP CEPBHUCOB:
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o CEpBHUC ayTEHTHU(UKALMU U aBTOPU3ALMM: IOJIb30BATEIM MMEIOT pa3Hble
pOJIX U, CIIEA0BATENBHO, BO3MOXHOCTY;

o CHUCTEMa YIIPABJICHUS COACPKUMBIM, OPUECHTHPOBAHHAS HA YyIPaBJIECHUE
KypcaMd U y4eOHbIMH MaTepHajaMHU: IIOJb30BaTEIM MOTYT BBIKJIAJbIBATh U
PENAKTUPOBATh PA3JIUYHBIE MAaTEPHAJIBL,

o cucTeMa sl KOMMYHHMKAIMU MEKy ITOJIb30BATEISIMU: CUCTEMA ITO3BOJISAET

co31aBaThb 4aTbl U (i)OpYMBI, COBCPIIATh MACCOBBIC PACCBUIKH W OTIIPABJIATL JIMYHBIC

COOOIIECHHS,
) CHUCTEMa JKypHAJIMPOBAHUS W BEACHHS CTATUCTHKHU: IOJb30BATEIH MOTYT
BECTH IMOPTQOJINO; MPEIOJaBaTe]Id — aHAJIU3UPOBATh U YYHTHIBATH KOMIICTCHIIUU U

IMPOMCEIKYTOUHBIC PC3YJILTATHI,

o porpaMMHbie HHTEp(eichl, Hampumep, IS pealn3alud MOOMIIbHBIX

KJIIMCHTOB.

1.3.2 CMS-6a3upoBaHHbIC pPELICHUS

Cucrema ynpasienus coaepxkumbiM (o1 anri. Content management system, CMS,
CHUCTEMa YIIPaBJIEHUS KOHTEHTOM) — OTO IMPOTrpaMMHOE OOECIeUYeHHe, KOTOpOe
MO3BOJISICT YIPABJISITh KOHTEHTOM: CO37aBaTh U IMyOiukoBaTh ¢oTorpaduu, TEKCT,
pa3meniaTth BUKEThI, MEHATh JU3ailH U Apyrue 3yeMeHThl. CHUCTEMBbI yIpaBIICHUS
COJICP’KUMBIM TIO3BOJISIFOT MOJIB30BATEII0 YIPaBIsATh CaiTOM B yJI00HOM HHTepdeiice.
[Ipu 5TOM CUCTEMBI YIIPABIICHUS COAEPKUMBIM 1I€JICHANPABICHHO pa3pa0daThIBAOTCS JJIst
OOBIYHBIX MOJB30BATENEH, HE BIAICIONINX S3bIKAMU TIPOTPAMMHUPOBAHMS.

CranpapTHas cucTeMa yIpaBJICHUS COJICp>KaHUEM CaiTa MO3BOJISIET:

® HAMOJIHATH CTPAHUIIBI CaiiTa JT00bIM TUTIOM HH(popMaIuu (potorpadusimMu, BUIEO,
TEKCTaMHU, TOKYMEHTaMU U Jp.),

e OBICTPO M3MEHATH BHEIIHUI BUJI KaK BCETO CalTa, TaK M OTJICIBHONW CTPAHHUIIBI,

® HACTpaWBaTh JIONMOJHUTEIbHBIE JIEMEHTHI CalTa MPU MOMOIIU IJIATUHOB WIIU

KoJda.
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Bo3moxHOCT, pa3smectuth B cetd VHTepHeT ©, mpH HEOOXOIWMOCTH,
pEMaKTUPOBATh JOKYMEHTBI, MYJbTUMEIWA W KIWEHTCKHE CKpUMNThl JavaScript
MO3BOJISIET YTBEpPXkKIaTh, UYTO CHCTEMbl YMpaBIIEHUS BeO-COACPKUMBIM MOTYT OBITh
UCIIOJIb30BaHbl B KAUECTBE CUCTEM YIPABICHUS O0yUCHHUEM.

OCHOBHBIM OTJINYMEM CUCTEM YIPABJICHUS COACPKUMBIM OT CUCTEM YIIPABICHUS
OOy4YeHHEM SIBJIIETCSI MHOKECTBO TMOKPBIBAEMBIX 3aJa4: CHUCTEMbI YIPABJICHUS
KOHTEHTOM M0 YMOJYaHHWIO MPEIOCTABIISIOT MEHbBIIE BO3MOXKHOCTEH (HET CHUCTEMBI
4aToB, JINYHBIX COOOLIEHUH U T. 11.). [Ipu 3TOM, Kak MpaBuiio, 3TOT (PYHKIIMOHATT MOKET
OBITH 100ABJICH B BUJIE TUIarIHOB.

[To nanubim nabopatopun W3Techs, B 2015 rogy 25 % Bcex caittoB paboTanu moa
yIpaBJICHUEM CUCTEMBI yIipaBiieHus coaepxkxumMbiM WordPress, B aBrycre 2018 — Goee
30 %, a B mapte 2020 — yxe 60mee 41 % (075 ppIHKA CHCTEM YIIPaBICHUS KOHTEHTOM
coctaBisieT 63 %).

®yukimonan WordPress MoxHO pacIupsTh IPY MTOMOIIH IUTATHBIX ¥ OECIUIaTHBIX
rtaruHoB. [Ipu 3TOM cpean GecruTaTHBIX IUIATMHOB CYIIECTBYET MHOXECTBO PEIICHU,
NO3BOJISOIIKX MpeBpaTUTh WOrdPress B cucreMy ynpasieHus ooydenuem [18].

IIpu npoBeneHre uccaeaoBaHus ObLIIO PACCMOTPEHO NATh HanboJiee MOMyJIIPHBIX
(punbTpanus Mo yOBIBaHHUIO TOMYJISIPHOCTH B MaraswHe MPUJIOKEHUN) OECTUIaTHBIX
TUIaruHOB, 1o0aBsstromux B WordPress GyHKIMOHAI CHCTEMbI YIIPABICHUS 00yUCHHEM:
LifterLMS, Sensei LMS, Tutor LMS, LearnPress, MasterStudy. Bce paccmotpeHHBIe

TJIATMHBI IPEIOCTABISIOT BO3MOXKHOCTh CO3/1aBaTh KypChl, TJIaBbI (YPOKH) U BUKTOPUHBI

[1].

1.3.3 IIpounie HHCTPYMEHTBI

OTanuYuTENHLHON YepTON PaCCMOTPEHHBIX PAHEE MHCTPYMEHTOB SIBJIETCS TO, UTO
OHM TpeJjIaraloT MoJIb30BaTeN0 «HEKYH cBOOOy nerictBuity. Hanpumep, WordPress
UMEET OTKPBITBIM UCXOIHBIN KOJ, KOTOPBIM MOXHO MOIU(MDHUIIMPOBATH M PACHIUPSTH

JOOBIMU  CTIOCO0aMHM, KOTOpbIE JOMYyCKaeT JUIeH3Us. BaXHO OTMETHUTh, YTO Cpeau
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PacCMOTPEHHBIX TIATHHOB PACHIMPATh U MOAUGUIIMPOBATH BO3MOXKHO TOJBKO KO
riaruHa «Sensei LMSy; Bce ocTanbHbIE TUIArWHBI, JaKe UMest OTKPBITHIN HCXOTHBIN KO/,
B COOTBETCTBUHU C JIMIIEH3UEH, HE MOTYT ObITh MoaupuuupoBansl. Cucrema Moodle
TaK)K€ HMMEET OTKPBITBIA HUCXOAHBIA KOJ, KOTOPBIA NpHU HEOOXOAMMOCTH MOXHO
U3MeHATb. OTIOENBHO CTOUT OTMETUTH, YTO PACCMOTPEHHBIE CUCTEMBI — KpailiHe
HOIYJISIPHBI; MOMYJIIPHOCTh, B CBOIO OYEPE/Ib, TAPAHTUPYET OOJIBIIOE KOJIMYECTBO YKE
TOTOBBIX PACHIMPEHUN U MOAEPKKY CO CTOPOHBI COOOIECTBA U pa3pabOTUHKOB.
IToMUMO MHCTPYMEHTOB C OTKPBITBIM UCXOJHBIM KOJOM CYIIECTBYET MHOXKECTBO
JIpYruX MpOINpPUETApHBIX pEeUIeHUuH, HampuMmep, 1Spring Suite — paclmpeHue ais
PowerPoint. 1Spring Suite mo3BosiseT co3/aBaTh 3JEKTPOHHBIE TECTHI, AUATOTOBBIE
TpeHaXXEPbI, 03BYYMBATh CIANBbI, 3alUCHIBATh CKPUHKACTBhI, MOHTHPOBATh BHUIEO WJIU
co3gaBaTh obOyuatomue urpbl [8]. NeoBook Professional — cucrema mnga paspabotku

HHTCPAKTHUBHBIX 3JICMCHTOB: TCCTOB, AHKCT, HEOOJIBIITNX BC6-HpI/IJIO)K€HI/Iﬁ UT.O UT.IO.

1.4 Dramnsl pazpadotku 0P

Pazpabotka D0OP ocymiecTisieTcs: B ABa Tana [17]:

1) II0JITOTOBKA;

2)  KOMIIOHOBKA.

Ha mnoarotoButenbHOM »dTame BeAETCs MOAOOp WU pa3paboTKa HCXOJHBIX
MatepuanioB i1 JOP (TekcToB, rpa@uyeckux WITIOCTPALN, aHUMAIMOHHBIX, ayJIM0 U
BujgeopparMeHToB U T. 1.). IIpu HeoOXomUMOCTH MpUOOpeTaeTCss MNPOrpaMMHOE
obecrieuenue. st Habopa TeKCTOB, CO3/IaHMsI UIUTFOCTPALIUA M aHUMAIIUNA UCTIONIb3YIOTCS
MpOTrpaMMHBIE CpeJICTBa OOIIEr0 Ha3HAYCHHUS.

Ha srame xoMmoHOBKHM pa3paOOTaHHBIE paHEe YacTH pecypca cCoOMparoTcs B

€OVMHYI0 CYIIHOCTb, KOTOpAs MPEIOCTABISAETCS yaIIMMCS.

1.5 TexHonoruyeckue 0coOEHHOCTH pa3padboTku JOP
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Ko Bcem DOP mnpenwsaBisroTcs cienyromue 6a3oBbie TpeboBanus [17]:

1. enn w 3amauum y4yeOHOro IIIaHA, 3aTparuBaeMble B Kypce, TOJDKHBI
COOTBETCTBOBATh 00pA30BATEIIHHBIM CTaHIAPTAM.

2. Conepsxanue DOP (B TOM dnciie €ro 3IEeMEHTHI) TOJDKHO OBITh aKTyaTbHBIM.

3. CBenmeHusi OJDKHBI OBITh CHUCTEMATH3MPOBAHBI M H3JIOKEHBI B (opme,
yIO0OHOM /ISl U3yYEHUS U TIPEI0IaBaHuU.

4, Marepuan pecypca J0JKE€H ObITh pa3OUT Ha 3aBEPIIEHHBIE JIOTHYECKHE
CIMHUIIBI, K&KIas U3 KOTOPBIX — MHUHUMAJbHA 110 00BEMY.

5. Jlornueckne eAMHMIIBI JTOJDKHBI COMPOBOXAATHCA CPEICTBAMU KOHTPOJIIS
3HAaHUW, HampuMep, TeCTaMu. Yuyaluecs JODKHBI HMETh JOCTYH K CpeACcTBaM
CaMOKOHTpOJIs, MPEAOCTaBISAIONIMM OOpaTHYIO CBsA3b. Hampumep, npu nmpoxoxaeHuu
TECTa CJIeIyeT AaBaTh MOSCHEHUS K KOHKPETHOMY OTBETY, YKa3bIBaTh Ha OMMUOKY BMECTO
TOT0, YTOOBI IPOCTO OTMEYATH IPABHIIbHBIN OTBET; IPUMEP IPaMOTHOM 0OpaTHON CBA3H

MPEJICTABIICH HA PUCYHKE 1.
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Kakan W3 npuBefeHHbIX HUXe GYyHKUWA yOansaeT Nepsbli aNeMeHT U3 MaccuBea
BO3BpalLaeT ero sHaueHue?

array_compare() oo 3%
+ array_shift() o 49

array_flip() olo 5%

array_popl() oo 19%
X array_remove_first() oo 24%

¥YBbl, HO Takol GYHKUWW He cylwecTeyeT. 3aTo 3TUM 3aHUMaeTCca GyHKLNA
array_shift().

Kakas 13 NpuBeAeHHbIX HUXe GYHKUMIA yaanseT nepebli aNemMeHT U3 Maccuea u
BO3BpalllaeT ero sHauyeHune?

array_compare() oo 3%

' array_shift() oo 49

MpaeuneHo, array_shift() n3BnekaeT nepeoe 3HayeHWe MaccuBa W BO3BpaLLaeT ero,
coKkpaujaa npu aTom pasMmep Maccupa Ha OfjMH anemeHT. Bce yucnoBble KnoJn
6yayT nameHeHbl Taknm obpasom, 4TO HyMepaLua MaccuBa HAauUHETCA € HyN[, B TO
BPEMS KaK CTPOKOBLIE KMHUW OCTaHYTCA NPEXHUMK, ECNKM MacCUB NYCT (UK He
ABNAeTcA MaccuBom), ByaeT BosspaléH NULL. Ho Bl U Tak aTo 3HaeTe, BEpHO?

array_flip() oo 5%
array_pop() oo 19%
array_remove_first() oo 24%

Pucynok 1 — xoHTeKCcTyanu3npoBaHHasi oOpaTHasi CBA3b

6. Marepuainsl pecypca JOHKHBI MPEIOCTABISATh BCIO HHPOPMAIIHUIO, KOTOPast
MOXET MOHAJO0OUTHCS TIPU MTPOXOKIACHUN KOHTPOJISI U TECTOBBIX 3aJJaHUM.

7. [Tpu HEeoObxoaMMOCTH MaTEPUAIT TOJKEH COMTPOBOKIATHCS KOMMEHTAPUSIMU.

8. [IporpammHas peanu3zanusi pecypca JIOJDKHA OBITh KaueCTBEHHOM:
KOPPEKTHO paboTaTh ¥ OBITh OTKA30yCTONYHBOM.

9. WNutepdeiic pecypca MODKEH OBITh WHTYUTHBHO TIOHSATEH, SCEH W
«JIPYKECTBEHEH» MO OTHOIICHUIO KaK K MEJarory, Tak U K yJaieMycs.

Ocoboe BHUMaHUE CIEAYyeT YICIITh HM300paKECHMs, CXeMaM, ayJi0 U BHJIEO
MarepuaiaMm. ['paduueckue Marepuagbl yCBaMBAIOTCS JIydllle OOBIYHOTO TEKCTa U

noBbiaer 3(pPexkTuBHOCT, BocnpuATus HHPopManmu (10 89% MO JaHHBIM
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uccnenoBanuii  [15]). Kpome Toro, wmarepuan CTaHOBUTCSL 0ojie€ TOHSTHBIM.
['padmueckuii mMarepuan ODKEH pacmlojiaraThCsl Kak MOXKHO OJIIKE K TEKCTOBBIM
MOSICHEHUSIM.

DJNIEKTPOHHBIM 00pa3oBaTENbHBIN pPECYypC MTOHKEH MOTHUBHUPOBATH Yy4allleTroOCs.
VYyammiics nomkeH ObITh 3aMHTEpEecoBaH B pesyiibTare. Hampumep, 1Jisi MOBBIICHUS
MOTHUBAILIMKA MOHO MPUOETHYTh K TeMMU(PUKALINUA UM BHEIPUTH YIIPAXKHEHUS U 33a/1a4U
C BO3pacTarome CI0KHOCThI0. Heo0x01mMo 00pamaThes K TAKKMM SMOITHSAM YYaIerocs,

KaK YJAHUBJICHHUC, JIFOOOITBITCTBO HMITH HHTCPCC.
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2 PABPABOTKA 250P

2.1 Ananrarnus TpeboBanuii k DOP

Metononoruss Agile d4é€rko ompenenseT NPUHLUIBI THOKOW pa3pabOTKH
MPOrpaMMHOr0 OOECIICUEeHHsI, HO HE TIPeiaraeT HUKaKuX KOHKPETHBIX MHXKEHEPHBIX U
npakthdeckux MetofoB. Kymbrypa DevOps sBasercs cyry0o MNpakKTHUYECKHM
OTBETBJICHHEM MeTomonoruu Agile u, TakuM 00pa3om, MpeayiaraeT HEAOCTAOIINe
pELIEHHUs] U METOJBI; B CBOIO OY€pellb, HENMPEPbIBHAS HMHTETPALMsl U HEMPEPBIBHOE
pa3BEpThIBaHUE ABIISIOTCS NposBiaeHussMu DevOps [6]. OTcroma MOXKHO cliefiaTh BBIBO,
YTO MaTepuajbl, UCMONb3yeMble s u3yueHus metonosnoruu CI/CD momkHBI UMEThH
MPAKTUYECKYIO HAPABIECHHOCTb.

Ha cerogusmiHuii IeHb CYIIECTBYET OOJBIIOE KOJIMYECTBO HHCTPYMEHTOB U
cepBucoB s peanuzanuu CI/CD. B kaxmoi mporpamMmMHO# cpefie BbIpaOoTaycsi CBOM
Ha0oOp MHCTpYMEHTOB [2]. Ilpu 3TOM WMHCTPYMEHTHI OJHOM CpElbl HACHHO CXOXH C
WHCTPYMEHTaMH Jpyroil cpenpl. Hampumep, nis HamnucaHusi aBTOMAaTU3MPOBAHHBIX
TECTOB B Java-cpeie ucmonb3yercs oudmuoreka «Junity. Dta OubimmoTeka Oblaa IepBoit
B CBOEM pOJi€ M MOJy4YMsia HACTOJIKO IIMPOKOE PACIPOCTPAHEHHE, YTO pa3pabOTUUKHU
Ipyrux cpen Hadanu KomupoBaTh e wuHTepdericel. Tak PHP-paspaboTunku
CKOMMPOBAIM yCHemHble WHTepdeickl Junit W Ha3BaaM IMOMYYHMBIIUKACA TPOAYKT
«PHPUnity. [Toxoxum oOpazoM noctynuiu paspadotuuku Python, pazpaboTaB Moyb
«unittesty, kKoTopslil HapymiaeT ctanaaptel PEP 8, konupys opurnHanbHbie HHTEPPEHCHI
u3 Junit [16]. Ipyroit npumMep — cTaTueckue aHaau3atopsl koaa: «PHPStan» — niis PHP,
«Pylinty — nna Python, a B cimywae Java — BcTpoeHHBI KommwiaTop. I[lostomy
pa3pabaThiBaeMblii 00pa30BaTENbHBIA PECypC JOJKEH OBITh HalleJieH Ha TO, YTOOBI
JIOHECTH JI0 y4aluxcsi (pakT CyIIECTBOBAHUS CXOXKHUX KJIACCOB MHCTPYMEHTOB U OOIIHE
MIPUHITUTIBL pa0OThI C HUMH, HO HE pacCMAaTPUBATh KaXKIbI KOHKPETHBIN WHCTPYMEHT B

JAcTallfaXx.
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Hpyras BaxxHas npo0OiieMa 3aKIr04aeTcsi B TOM, YTO PACCMOTPEHUE HHCTPYMEHTOB
0e3 MOBTOPEHHM M peasbHOro mpuMepa BeAET K ObICTpoMY 3a0bIBaHHIO MaTepuaa.
Otcronia cienyer, 4To o0pa3oBaTeIbHBIA peCypc MOJDKEH Mpeaararh ydamuMmcs, Kak
MUHUMYM, TPETUI YPOBEHb HHTEPAKTUBHOCTH.

OnHO W3 BO3MOXHBIX PEIICHUM 3aKI0YaeTCsl B CIEAYIOIIEM: YyYalluecs,
PYKOBOJICTBYSICh IPEIOCTABICHHBIMM TEOPETUYECKUMH MAaTE€pHUAIaMH, JOTOJIHSIIOT
PacCMOTpPEHHBIE TPHUMEPHI, M TakuM oOpa3om peanusyioT mnonHoueHHbd CI/CD-
naimiaaiiH B KOHTEKCTE COBpPEMEHHOTo BeO-mpoekrta. [lpu »sToM pe3ynbrar Hx
NEATEIIBHOCTH, BO-TIEPBBIX, CTAHOBUTCS BUJIEH CPa3y, YTO MOBBIIIAET MOTHUBALUIO, BO-
BTOPBIX, COXpaHseTcs B clipaBoyHOU Gopme. Hanpumep, npu n3ydeHHH BO3MOKHOCTEN
GitHub Actions mno mnapamienu3auuu 3ajad, HEOJHOKPATHOE TOBTOPEHUE U
JEMOHCTpALMsl BO3MOYKHOCTEHl CepBHUCAa OTJOXKHUT B TOJOBaX ydammxcs (akT
CYLIECTBOBaHMUS U c(eprl nmpumMeHeHus mapamnenusanuu B cepuce GitHub Actions;
eclM yuamuecs 3a0yJyT KOHKPETHbBIE MapaMeTpbl, OHU BCEr/a CMOTYT BEPHYThCS K
(aiiny ¢ KOHpUrypalme 1 BOCIoNIb30BaThCA UM KaK CIIPAaBOYHHUKOM.

Pa3paboTka TUMOBOro BeO-pOEKTa HE BXOJUT B MaTepualbl Kypca U sBISETCA
OTJIEJIbHON OOIIMPHON TEMOM, paccMaTpMBAEMOW Cpa3y B HECKOJIBKMX JHUCUUILIUHAX.
CrnenoBaTenbHO, ydaliuecss AOKHBI MMETh BO3MOXXHOCTh OBICTPO, a TIJIaBHOE, HE
BJIaBasICh B TOJPOOHOCTH, 3aMOJy4YUTh HEKWH BEO-TPOEKT, K KOTOPOMY H OyJeT
npumeHeHa merogosorus CI/CD. VYwyammecss MOTyT BOCHOJB30BaThCS MPOEKTAMM,
KOTOpBIE OHU Pa3pabOoTau paHee; WU — YK€ CYHIECTBYIOLIUMH JIEMOHCTPALMOHHBIMU
npuwiokeHusiMu, Hampumep, «Symfony Demo Application». Ilocrnennuii BapuaHT
aBygeTcsi 0ojee MPeNNOYTUTENbHBIM, TOCKOJIbKY JIEMOHCTPAIIMOHHbBIE MPUIOKEHUS
OOBIYHO 3aJIEUCTBYIOT OOJiee MIMPOKUN CIEKTP TEXHOJIOTHM: OHH TOKPBITHI TECTAMH,

BKIIIOYAIOT JIMHTCPBI, CKAHCPbI 3aBUCHUMOCTEH U T.O.

2.2 IIpoektupoBanue S0P

[lepen Hawamom pa3pabOTKH JJIEKTPOHHOTO O00pa30BATENBHOTO pecypca

HEO0OXOIMMO TMOATOTOBUTH CIIEHAPUH U 1OA00paTh UHCTPYMEHTHI [ 7].
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2.2.1 Ctpyktypa 0P

Pa3pabaTteiBaeMblil AIEKTPOHHBIN 00pa30BaTEIbHBIN PECYpPC MPEACTABISAET COOOM
IIUKJI CTaTei, KOTOPhIE MOXHO Pa30UTh Ha TPU OCHOBHBIX pa3jena:

1. BBenenue.

2. HempepsiBHas unterpanus (Continuous Integration).

3. HenpepsiBHas noctaBka u pazsépteiBanue (Continuous Delivery/Deployment).

Bo BBemenum paccmarpuBaetrcsi posib Metomosiormn CI/CD B coBpeMeHHBIX
nukiax paspadotku I10, e€ cBsa3p ¢ DevOps u Agile, mpeuMyiiectBa U HEJOCTATKH,
oOurue nousitusi. OCHOBHAs 3aj71a4a BBEJACHUS — IMOKa3aTh 3HAYUMOCTh U, KaK CIIEJCTBUE,
Be3zecymHocTh Merogosorun  CI/CD. DtoT pasznen COAEPXKUT HCKIIOUUTEIHHO
TEOPETUUYECKHE MaTEepHAIIbl: TEKCT U U300pakeHus. Paznen okaHuMBaeTCss BUKTOPUHOM.
BukTopuHa npenocTaBisieT 0OpaTHYO CBSI3b, HE3aMEUIUTENIbHO 0003HaYasi HEBEPHbIE
OTBETHI U TIOSICHEHUS K HAM.

Btopoii paszmen paccMarpuBaeT HENPEPBIBHYKD HWHTETPAlMI0 M UMEET
MPAKTUYECKYI0 HAMNpaBiIECHHOCTh. [lopsaok paccMOTpeHUsT WHCTPYMEHTOB H, Kak
CJIEJICTBHE, TJIaB ONPENEIAETCA TUIIOBBIM CLIECHApUEeM PabOThl C HACTOSIIIMM MPOEKTOM.
[To 3TOM Xe MpUUYMHE peajbHas 3aJada U €€ MPAKTUYECKOE PEUICHUE MPEAIIECTBYIOT

Teopuu. [leranbHas nHpopManys o BTOPOM paszelie npeacTaBieHa B Tadbaune 1.

Ta6muma 1 — ['maBel BTOporo paszzaena

Ne | Ha3zBaHue riaBsl PaccmaTtpuBaemble MHCTPYMEHTHI U ITOHSTHUS
n/m
1 SSH: Banmmiénnoe | SSH, ssh-keygen, acuuxponnoe mdpoBanue,
COEMHECHUE ssh-agent, konpurypupoanue SSH-kmoueir B
GitHub u GitLab
2 Pasmemenne mpoekra B | [Ipoekt «Symfony Demo Application», dhopx
GitHub PETo3uTOpHsl, OCHOBBI paboThI ¢ Git, HACTPOUKH
GitHub Actions
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3 Hupektopus .github: nmepBsiif | MexaHu3M COOBITHN M TTOAMUCYUKOB, MaNTIaitH
TalIUIaiH (workflow), 3amada (job), action-mpunoxeHue,
OTYET MO MakIUIaiiHy, OTJaBIMBAaHUE ONINOOK B
nanruianHax
4 Kem GitHub: yckopenue | Menemkep  3aBucuMocTedd  (Ha  mpuMmepe
nafIuIaiiHOB Composer), .lock-¢aiinel, orpannyenus GitHub
Actions, KEITUPOBAHUE (mputoxkeHue
actions/cache), s3bIK BbIpaXXEHUH, KOHTEKCTHI,
byHKIIIH
5 PHPUnit: TDD wu Test First Design, PHPUnit,
aBTOMATHU3UPOBAHHOE ABTOMATU3UPOBAHHBIC TECTHI, CEMAHTUYECKOE
TECTUPOBAHUE BEPCUOHUPOBAHUE
6 JIunTepsl: Kak He 3a0bITh PO | JIunTep,  DI-KoHTelHep,  mapaienu3anus,
TOYKY C 3alsTON co3faHue action-npuiioxeHui, reru Git
7 PHP CS Fixer: crammaptel | CTaHgapThl HAIUCaHHWS KOZA, CTaHJAPTHHIC
HaIluCcaHus KoJa pEKOMeHAaUN (Ha npuMepe PSR),
napameTpuzaius action-npuioxxenuir, PHP CS
Fixer
8 PHPStan: Tuno6e3onacHocts | CTaTUueCcKui aHanuzaTop Koda (Ha mpuMmepe
0€3 KOMITHJISITUN PHPStan)
9 Symfony CLIL: MOUCK | ABTOMaTU3UpPOBAaHHAS  TMpOBEpKa  pabodero
YA3BUMOCTEU B | OKPYKEHHUsI, IIPOBEPKA 3aBUCUMOCTEN IIPOEKTA
3aBUCUMOCTSIX HAa YS3BUMOCTH, TICPUOJUYECKHUE COOBITHS

GitHub Actions
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B mnepBoii rnaBe yudaiuecs 3HAKOMSTCS ¢ mpoTokosioM SSH Ha mpuxiagHoM
ypoBHE. Yuamuecss AOJDKHBI CTEHEpUpOBaTh Mapy Kioueu, HacTpouTh SSH-areHT u
100aBUTH CTEeHEPUPOBAHHBIN MyOIMYHBIN K04 B HacTpoiiku GitHub.

Bo Bropoil rnmaBe yuammecs pasMemaloT kKonmuu mpoekta «Symfony Demo
Application» B ux GitHub-peno3utopuu.

B tperbent rimaBe ywammecs CO3Jar0T NMPUMUTUBHBIN NaWIuiadH. Jjist 3TOro oHu
co3garoT HOBYIO Git-BeTKy, B KOTOpOi OyAeT MPOUCXOIUTh HanbHeHImas paboTa,
3HAKOMSITCS C OCHOBHBIMHU TMOHSTUSIMU MaWIlIaliHa ¥ CO3/IAI0T JIBE€ BEPCHUM MairuiaiiHa:
OJIUH, 3aBEPIIAIOLIMKCS YyCHEIIHO, BTOpOM — ¢ omuOKkoi. ['7aBa 3aBepriaercs
BUKTOPHUHOM, TOCBAIMEHHOM 0CHOBHBIM MoHsaTHsAM GitHub Actions (workflow, event, job,
action) ¥ OCHOBaM CHHTaKCHCa KOH(UTYPaIIMOHHBIX (DaitIoB.

B 4yerBéprod rnaBe ywamumecs HACTPaMBAKOT KEII 3aBUCHMOCTEM IPOEKTA,
MpPEeIBAPUTEIILHO YCTAHOBUB UX. YUallluecs AOKHBI J00aBUTh B MaMIUIaiH J1Ba HOBBIX
1ara; yCTaHOBKY 3aBUCUMOCTEH U UX KEITUPOBAHHE.

B msToli TiaBe ywammmiecss 3HaKOMSTCS C aBTOMATH3WPOBAaHHBIMH TECTaMH Ha
npumepe ¢peitmBopka «PHPUnity. Yuammecss 1omkHbl 100aBUTh B MAWIIIAH HOBBIN
1iar, OTBEYAIOIIN 32 TECTUPOBAHMUE.

B miecroii rnaBe ydaiuecs 3HAKOMSTCS C JIMHTEpaMHM KaK KJIACCOM YTHIJIUT H
OCHOBaMH pa3pabOTKH action-TpPHIIOKEHUH. Ydalymecss JOKHBI J100aBUTH 4
OJTHOTUITHBIX IIara B MaWIIIaiiH; MOCIE 3TOT0 OHU JOJKHBI BRIHECTH TOBTOPSIONINECS
AJIEMEHTHI B OT/EIbHOE MPWIOKEHHE U pa3OuTh OJIHY 3aJlady Ha JBE MeHbIuX. [1aBa
3aBepIIaeTCS BUKTOPUHOW, BOMPOCHI BHUKTOPWHBI TOCBSIIECHBI CTPYKType (HaioB
KOH(pUTYpallMM MalIIaiiHOB W action-TPWJIOKEHUM (S3bIK BBIPAKEHUW, KOHTEKCTHI,
BO3MOYKHBIC OIIIUH U T.II.).

B ceapMmoii Ti1aBe ydamuecs 3HAKOMSTCS C KJIACCOM YTHJIUT, OTBEYAIOIIUX 3a
MPOBEPKY KOJIa Ha COOTBETCTBHE CTaHAapTaMm (OpMATUPOBAHUSA. YUaIIUeCs ITOKHBI
BBIITYCTHTHh HOBYIO TIApaMETPHU30BAHHYIO BEPCHIO action-TIPHIIOKECHHS, pa3pad0TaHHOTO

B MpebIAYIIEH IJ1aBe, U J00ABUTh HOBBIN 1Al B MANUIIANH.
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B BOCBMOY ri1aBe yyaiuecs: 3HaKOMATCS CO CTATUYECKUMHU aHAIM3aTOpaMu KOJA.
J11s 3TOTO yuanecs A0KHbI yCTaHOBUTH U HACTpOUTh yTunuty «PHPStany u no6aButh
HOBBI 111ar' B TTAWIUIANH.

B nocnenneii rmaBe BTOpOro pasjena yyanifecsi 3SHaKOMATCA ¢ yTuiuTon Symfony
CLI. Yyamuecs DOKHBI BBITYCTUTh HOBYIO BEPCHUIO MPHIIOKEHHUS, pa3pabOTaHHOTO B
HIeCTOi I1aBe, NOOABUB B HEro MPOBEPKY pabOdyero OKPYKEHUS U CO3JaTb HOBBIN
ManIUIaiH, 3aMyCKaeMbld NEPUOANYECKH, TJIABHOW 33a/1a4€ll KOTOPOTO SIBJIIETCSA IMOUCK
YA3BUMOCTEN B 3aBUCHUMOCTSX IIPOEKTA.

B xonue pazngena pacnonaraerca oOoOmaromias BUKTOpHHA. Bompockl 3ToM
BUKTOPUHBI TPU3BaHbl 3aKpPENUTb BCE HABBIKH, IIOJYyYEHHBIE B XOJE€ OCBOCHHSI
MaTepUaJOB pas3lena, M HMMEKT JUCTUHKTUBHBIA Xapaktep. llociienHee kayecTBo
BBIHY)KJIA€T YYallUXCsl BBISIBUTH M 3alIOMHUThH Pa3IMuUs MEXAY PaCCMOTPEHHBIMU
UHCTPYMEHTAMH.

N3MeHeHns B 0O4€pENHOCTH I1aB — HEBO3MOKHBL. [1opsaok onpenenén cuenapuem
M B3aHMOCBS3BI0O MEXIY pAacCMaTpuBacMbIMU TexHosnorusmu. Hampumep, SSH
paccMaTpUBaeTCs W HAcTpauBaeTCs B CaMOM Hadajle, IIOTOMY 4YTO Yy4Yalluecs B
CJIEIIOLIMX TJaBax JOJLKHBI B3aMMOJIEWCTBOBATh ¢ peno3utopusmu GitHub mo stomy
npotokouy [11].

Tpetunt pasgen paccMaTpuBaeT HENPEPBIBHYIO JOCTaBKY U HEIPEPBIBHOE
pPa3BEPTHIBAHUE M TAKXKE HMMEET NPAKTUYECKYH HampaBieHHOCTb. CO CHMCKOM

paccMaTpUBAEMBbIX MOHSATUN U UHCTPYMEHTOB MOKHO O3HAKOMHTHCS B TaOHIIE 2.

Tabnuina 2 — ['1aBel TpeThEro pazaena

Nen/m | Ha3BaHwue riaBbl PaccmarpuBaembie MHCTPYMEHTHI U
MTOHSTHS
1 [TonroroBka ceppepa Xoctunr, ACL, Nginx, CGI (nHa

npumepe PHP-FPM)

2 Rsync: pyuHas joctaBka Rsync, GitHub Secrets, sshpass

3 Deployer: aBTomaTrueckas n1octaBka | .env-gaiinsl, Deployer
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U pa3BEPTHIBAHUE

4 Term wu pemusbr: mopsgok B | GitHub  flow, Personal Access

naimianne Token, penussr GitHub

B mepBoii riaBe yyammecsl MOArOTaBIMBAIOT CepBep, HA KOTOPOM OyaeT
pa3BEpHYT npoekT. JlJIs 3TOro OHM JOJDKHBI IOATOTOBUTH XOCTHUHI, YCTAHOBHUTh
TpeOyemble MPOTpaMMbl U YTUJIMTHI U HACTPOUTH BeO-cepBep Nginx (i cTaTHUECKUX
daiinoB u CGl-ckpunTon) [9].

Bo BTOpOI I1aBe yyaniyecs 3arpy»aroT IMPOEKT Ha CEepBEP MPU MOMOLIU YTUIIUTHI
Rsync. /Inst 3Toro onn aomxHbl HacTpouTth cekpersl GitHub 1 106aBUTh HOBYIO 3a7a4y,
COCTOSIIIIYIO U3 HECKOJIBKMX LIaroB M BBITPY>KAIOILYI0 (haiiiibl MPOEKTa MO ISsync.

B TpeTheil riaBe yyainiuecs 3arpy>karoT (ailibl Ha cepBep B aBTOMAaTU3UPOBAHHOM
pexuMe mnpu nomouu yTuiauTel Deployer. Yuammecss AOKHBI NOMEHSTh pabouee
OKpYXXEHUE TMPUJIOKEHUA, HACTpoUTh yTwiuTy Deployer u 0OHOBUTH 3amauy,
n00aBIICHHYI0 B Tpeablaymield riase. [locie 3Toro ywammecss BHOCSIT U3MEHEHUS B
¢aitnpl  mpoekTa M HAOMIOJAIOT aBTOMATH3UPOBAaHHBIM MpOIeCC JIOCTaBKU U
pa3BEPTHIBAHMUS.

B nocienHell rnaBe TpeThEro pasziena  ydaluuecs aBTOMAaTU3UPYIOT MU
COBEPILIECHCTBYIOT BBIIYCK PEJIM30B IPWIOKEHUSA. /[ 3TOro OHM CO3JarOT HOBBIM
Personal Access Token, ucnonszyemsiit mpu API-BeizoBax k GitHub, BeIHOCST mipotiecchbl
JIOCTABKU U Pa3BEPTHIBAHUSA B OTACIIbHBIN MMANIIJIAKH.

B Tperbem paszenie MOpsAOK TJIaB TaKXKe HE MOXET ObITh M3MeHEH. Paznen
3aBEPIIACTCS  BUKTOPUHOM, BONPOCHI KOTOPOM  IOCBSILEHBl  HUCKIKOYUTEIBHO
WHCTPYMEHTAM M MOHATHUS, CBSI3aHHBIM C HENPEPBIBHOM TOCTaBKOW U Pa3BEPTHIBAHUEM.

[Tocne moATamHOrO BBIMOJIHEHUS! MPAKTUYECKUX 3aJaHUl BTOPOTO M TPETHETO
pa3enoB y ydauuxcs J0JDKHA MONy4YuThesl TUNoBas koHpurypauus GitHub Actions.
[TonyuyuBiIMecss mamiaiHbl HE SIBISIOTCS «OTOPBAaHHBIMH OT PEATILHOCTH TECTOBBIM
nonuronamu». Ilpu pa3paboTke HacToslero BeO-TPOEKTa, OHU MOTYT OBIThH

WCITOJIb30BAHBI B Ka4eCcTBE 0a30BOM mIaT(OpPMBbI UITH CIIPABOYHOTO MaTepHalia.
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2.2.2 BpIOOp TEXHOIOTUI

[TockonpKy pa3pabaTbiBaeMbIii pecypc MPEACTABISAET COOOM IHMKJI CTaTew,
NPUMEHSEMbIE TEXHOJOTMU [OJDKHBI, B NEPBYI0 OYEpelb, MO3BOJIUTh HAOUPATh H
peaaKkTUPOBATh TEKCT U U300PAKEHUS.

BriBoA conep:kUMOTO cTaTelt Ha HKpaH SBISETCS BTOPOW BakHEHIIeH mpoOieMoii:
OHO COACPKUT MHOIO TPUMEPOB KOJia M H300paKEHUU, KOTOpPbIE OJKHBI OBITH
KOPPEKTHO (pOpMATHPOBAHBI B TIOOOM OKPYKECHHH.

Takke AOHKHA MNPUCYTCTBOBaTH BO3MOXKHOCTH CO3[aBaThb W PEIAKTHPOBATH
WHTEPAKTUBHBIC BUKTOPUHBI.

Cpenu paHee pacCMOTPEHHBIX HMHCTPYMEHTOB A3TUM TPEOOBaHUSM OTBEYAIOT
cucrema ynpasieHus kypcamu Moodle n HekoTopsie CMS-0a3upoBaHHbBIE PELICHMUS.
Taxke MoXHO pa3pabotaTh HOBoe pemenne Ha ©Oaze HTML wu  JavaScript.
PanvoHanbHOCT MNPHUMEHEHHS] TOrO WJIM HMHOIO HMHCTPYMEHTA ONpeIesieTcs
CYLIECTBYIOIIMMH, YK€ 3a/leCTBOBAaHHBIMU NpU OOy4eHUHU, TeXHONOrusMH. ['opasno
yaoOHee u ObicTpee Oynet BBectn CMS-0azupoBaHHoe pelieHue, eciiu cuctema Moodle
emé He MCHOJb3yeTCs B OpraHu3auuu. Tak Kak pecypc pa3padaThiBacTcsi HE Ui
KOHKPETHOM yueOHOW opraHu3aluu, a JUIsl TMOJb30BAaHUS BCEMHU KeJAaloLUMU, OyaeT
3anerictBoBaHO CMS-0a3upoBaHHOE pELICHHUE.

Cpenu Bcex CHCTEM YIpaBJCHHs COAEPKMMBIM MpeanouteHue otaano WordPress
10 HECKOJIbKMM npuunHaMm. Bo-niepBbix, WordPress — ato camast nonynsipuas CMS ¢
OTKPBITBIM KOJOM, MOSIBUBIIAsACS cpaBHUTENbHO AaBHO (B 2003 roxay). [lonmynsapHoCTb,
OTKPBITHIN KOJ ¥ BO3pacT MPOAYyKTa 00E€CIEUMBAIOT €ro HaI&KHOCTh U PacIIUPsIEMOCTh
[19]. Bo-Bropeix, WordPress pacnoctpansiercst o aurensun GNU GLP 2+, a 3Hauut
MOET OBITh HUCIOJIB30BaH B KOMMEPUYECKUX MPOEKTaX, 0€3 pacKphITHS KOJIOBON 0Oa3bl
CaMoOro IPOEKTA.

[Ipu pazpaborke JOP OblTM U3yUeHBI U OMPOOOBAHBI BOZMOXHOCTH HECKOJIBKHUX
HOMYJISIPHBIX OECIUIATHBIX MJIATMHOB, T00aBIAIOMUX (YHKIIMOHAT CUCTEMBI YIIPaBJICHUS

oOyuenuem B WordPress. ®yHKIIMOHAT BCEeX ONPOOOBAHHBIX IIJIArMHOB MaJlo
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paznuuaetrcsi. PykoBoACTBYSICH CyOBEKTUBHBIM MHEHHEM, aBTOpP OTJaJl MPEANOYTCHHE
wiaruny «LifterLMS». Omnpenensromumu  dakropamMyd At aBTOpa CTald TaKHe
napaMeTpsl, Kak BO3MOKHOCTH TEKCTOBOTO PEIaKTOPa, COBMECTUMOCTH C TIOMYJISIPHBIMHU
TEMaMH ¥ BO3MOXXHOCTh UMIIOPTA U SKCIIOPTa COJEPKUMOTO Kypca.

s pyukuronupoBanuss WordPress HeoOXoaum cepBep, yMeromui padoTarh ¢
CGl, nanpumep Apache niu Nginx. Takoke 1151 XpaHEHHs JaHHBIX IPOEKTa HE0OX0aAuMa

6a3a qaaapix MySQL nm coBMectiMas ¢ Heli 6a3za qanabix MariaDB.

2.2.3 CtpyKTypa nNporpaMMHOTO ITPOEKTa

JIroOo#i mpoekT, moctpoeHHbid Ha 0a3e WordPress, mpencrasisier coboir Habop
PHP-ckpunros. ITostomy ycranoBka WOrdPress cBoauTcsi K pacIiakOBKE apXuBa C
UCXOJITHBIM KOJIOM IIPOEKTa M 3aIllyCKy CcepBepa, KOpHEBas JUPEKTOpUS KOTOPOTO
yKa3bIBaeT Ha PACIaKOBaHHBIA AUCTpUOYTHB. [Ipm 3TOM HEOOXOIUMO y4YeCTh IpaBa
JIOCTYTIA: Y cepBepa JAO0HKEH ObITh JOCTYII Ha YTEHUE U 3aITUCh KO BCEMY COJEPKUMOMY
pacnakOBaHHOTO apXHBa.

Hamonnenne pecypca u MoauduKaimus €ro COACPKUMOTO He TpeOyroT
BMEIIIATEILCTBA B MCXOJHBIM KOJ MpOeKTa: (Daiyibl U UX COACPKUMOE PEryIUPYIOTCS
cucremorr WordPress. Ortcroma ciieyeT, 4To CTpPYKTypa MPOrPaMMHOTO IPOSKTa

MPE/ICTABIIIET COO0M paclakOBaHHOE COJIep)KMUMoOe apxuBa, 0a3y nanubeix u CGI-cepsep.

2.3 Coznanne DOP

st peanuzanuu pa3pabOTAaHHOTO TMPOEKTa AJICKTPOHHOTO 00pa30BaATEIBHOTO
pecypca HEOOXOIMMO TMOJATOTOBUTH padodee OKPY)KEHHWE U HAMOJIHUTh PECypc

COZIEPKUMBIM.
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2.3.1 IloaroroBka pabouyero oKpy>KeHHs

WordPress u3BecTeH CBOEH «JIETKOW YCTAaHOBKOHM 3a 5 MuHYT». MHOrHe BeO-
XOCTHHTH TIPEIJIaraloT TOTOBBIE HMHCTPYMEHTBHI [IJII aBTOMAaTUYECKOW YCTaHOBKHU
WordPress, nanpumep, Fantastico. [TockoiibKy pa3pabaTbiBacMBblil pecypc He MoJiaraeTcs
Ha CTOPOHHUU XOCTHHT U JIOJDKEH OBITh TOTOB K Pa3BEPTHIBAHUIO B JIIOOOM OKPYKEHUH,
OyZeT mpoBe/ieHa pydHas yCTaHOBKA U HACTPOIKa.

[lepen ycrtaHOBKOW HEOOXOAMMO TPOBEPUTH CEPBEP Ha COOTBETCTBUE
MUHHAMAJIEHBIM CUCTEMHBIM TPEOOBAHUSIM.

YcTaHoBKa COCTOUT U3 CJIETYIONTUX ITAIOB:

1. Ckauatpb u pacnakoBathb auctpuOyTuB WordPress.

2. Coznate 0a3y naHHbIX 1 WordPress.

3. IlepenmenoBathb (mepeMecTuthb) (aiin «wp-config-sample.php» B daiin «wp-
config.php».

4. OtkpbiB «wp-config.php» B TEKCTOBOM peAakTope, 3alaTh HACTPONKU
MOJKTIOYEHUS K 0a3e JaHHBIX.

5. PazmecTuTh (haitsibl AUCTpUOYTHBA HA CEPBEpE.

6. [lepeiitn mo mytu wp-admin/install.php (manpumep, http://example.com/wp-
admin/install.php).

7. CnienoBaTh JalbHENIIAM UHCTPYKIUSM.

[Tocne HacTpoiiku qucTprOyTHBA HEOOXOAMMO YCTaHOBUTH Tiaruf «LifterLMSy.
JIJ1st 5TOTO HYXHO BOCIIOJB30BAThCSI Mara3mHOM PACIIMPEHUI: TIEPEUTH MO MyTH «Wp-
admin/plugin-install.phpy», HaiiTi TIarKH (C MOMOIIBIO MEHIO MMOUCKA WM BPYUYHYIO) U
CJIEIOBATh JATBHEHIIIMM UHCTPYKIIUSM 10 YCTaHOBKE.

[To ymomuanuto Onoku ¢ mpumepamu koma B WoOrdPress ummeror ckyaHOe
dbopmatupoBaHue: B OJIOKAX COXPAHAIOTCS OTCTYNbl, W K HUM TPUMEHACTCS
MOHOIIMPUHHBIA MPUQPT; MPU ITOM OTCYTCTBYET IOACBETKA CHHTAKCHCA, YCIOBHOE
dbopmaTtrpoBaHre, UHANKAIIUA WCITOJIB3YEeMOTO SI3bIKa W T.M. 3HAYUTEIBHO YIIYYIINAThH

MNpeaACTaBJICHUC KOAd MOKHO IIPpH ITIOMOIIIH IIIaIriHOB. HOBTOMy OBLI YCTAHOBIJICH IJIAIriH
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«Prismatic», oTBewaronuii 3a ycioBHOe ¢opmarupoBaHue. B kadecTBe OMOIHMOTEKH

dbopMaTUPOBaHUS UCTIONB3YETCS «PIiSM.jS».

2.3.2 Hanonnenue pecypca

[Tocne ycranoBku turarmHa «LifterLMSy» BweBomutcs dopma, mpemiararomas
CO37aTh HOBBIN WJIM UMIIOPTHPOBATH yKe CyIIeCTBY O Kypc. Co3maTh Kypc MOXHO B
1r000€e Ipyroe BpeMsi, BOCIOIH30BABIINCH MMaHEIbI0 aJMUHUCTPUPOBAHUS U PA3LIOM
«Coursesy.

Kaxnprii xypc H0DK€H UMETh OJUH WM HECKOJBKO Tapu(HBIX TJIaHOB.
VYrpaBneHue 1aHaM OCYIIECTBISIETCS B HACTPOMKaX Kypcax, KOTOPBIE BBIBOJIATCS B

CaMOM HHU3Y KpaHa MPHU PeIaKTUPOBAHUU (CM. PUCYHOK 2).

i
®

Featured Audio

Pucynok 2 — Ynpasienue TapuHbIMU IJIaHAMU Kypca

Tak kak Kypc JOJDKEH OBITH IOCTYIIEH BCEM, HEOOXOIUMO CO37aTh OCCIUTaTHBIN
IUTaH I0CTYIIa, HA KOTOPBIM MOKET 3amucaThes 1000 MOIb30BaTelNb: BEIOpaTh 3HAUCHHE
«Anyoney B omiuu «Plan Availability» u BeicTaBuTh (iiar «Is Freey.

Coznanmne paszenoB U IJIaB OCYIIECTBISIETCS MPU MOMOLIM pelakTopa Kypca
(Builder). B cootBeTcTBUU € pa3paOOTaHHBIM IJIAHOM OBLIM CO3JaHbI TPH pa3zena (CM.

PHUCYHOK 3).
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@ Course Builder « GitHub Actions: % +

&« C Y @ localhost:8080/wp-admin/admin.php?page=Iims-course-builder&course_id=22 e T @ O b 3 .

GitHub Actions: CI/CD New admin .

GitHub Actions: CI/CD ADD ELEMENTS

Section

Section . BeeaeHwe

b
- New Lesson

Section 2: Continuous Integration =] Existing Lesson

. . . Expand All a Collapse Al
Section 3: Continuous Delivery *pan ollapse

Exit

Pucynok 3 — Paznensl kypca

Takke B COOTBETCTBUU C pa3pabOTaHHBIM IUIAHOM, B KaXJOM paszjieiie ObLIn

CO3/IaHbI IJ1aBbI (CM. PUCYHOK 4).

Course Builder « GitHub Actions: X +

<« C 1Y @ localhost:8080/wp-admin/admin.php?page=Ilims-course-builder8course_id=22 e B8O » .

GitHub Actions: CIf/CD

GitHub Actions: CI/CD ADD ELEMENTS

Section

Section 7 BBejeHue

New Lesson

Section 2: Continuous Integration = Existing Lesson

Leszon 1. SSH: sawmwénHoe coeanHeHne
B} o Expand All a Collapse All

Lesson 2: PasMelleHWe npoekTa B GitHub

= ol

Lesson 30 [upexTopua .github: nepebiii nainnaix
e B o

Lesson £ Kew GitHub: yckopenue naiinnaiiHoB

= ol

Lesson 50 PHPUnit: aBTomaTtusmpoBaHHoe TecTupoBaHue

= o

Lesson 6 JIMHTEpbI: Kak He 3abbITh Mpo TOUKY C 3anaToun Exit
e 3 ol =

Pucynoxk 4 — I'naBbel BTOpOro paszaena
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Kaxnyto rnaBy MoxxHo oTKpbITh B WY SIWY G-penakrope. Penaktop no3Bossier
ya00HO 1 OBICTPO HaOUpaTh TEKCT, JOOABIATH H300PAXKEHUS, CCHUIKH, BUICO M TIPOUUE
MaTepuabl.

Bo Bpemss HanucaHus cTateid aBTOpP PYKOBOJCTBOBAJICS TPUHITUIIAMU,
BbIPAOOTAHHBIMH CO3JIATEIIIMU CEpUM KHUT U pykoBocTB Head First, a umenHo:

1. PazroBopHbIii cTHITL B TIepcoHuuKanus. MccnenoBanus nokas3siBaroT [ 15], uto
CTYJICHTHI JIy4Ille yCBAUBAIOT MAaTepPUa U CIPABIISIOTCS ¢ HTOTOBBIMH TecTamMu Ha 40%
addexTrBHEE, €ciii yueOHbIe MaTepHalIbl, C KOTOPBIMU OHHM paboTalid, ObLIIM HAIKCAHBI
OT TIEPBOTO JIMIIA C MPUMEHEHUEM Pa3TOBOPHOTO CTHIISI BMECTO O(PHIIMAIIBHOTO.

2. IlombITKa cAenath Tak, YTOObI YUTaTENh OOJee TITyOOKO BHUK B COJIEPKUMOE.
UwuraTenb TODKEH ObITh MOTUBHUPOBAH, 3aMHTEPECOBAH U BJIOXHOBJIEH, YTOOBI pelIaTh
poOJIeMBbI, JIeJaTh BBIBOABI M YCBaWBaTh HOBBIM MaTepual. JIJIs 3TOro HEOOXOIUMO
UCIIOJIb30BaTh YMPAXHEHUS W BOMPOCHI, BBIHYXIAIOUIUE CTYJEHTa 3a1yMaThCsi U
CaMOCTOSATEIILHO UCKATh PEIICHUE; TIPU 3TOM HOBBIC 3HAHUS JTOJDKHBI TIJIABHO BHITEKATH
U3 MOTYYEHHBIX paHee.

3. 3aBoeBaHMEe W yJEp)KaHUS BHUMAHHS uuTarens. M3yueHue HOBOTO
TEXHUYECKOTO CIIOKHOTO MaTepuaja TPOXOJUT HAMHOTO Jierde, €CId YWUTaTehb
3aMHTEPECOBaH, U €My HE CKYYHO.

4. Omoruu. CriocoOHOCThH K 3aITOMUHAHUIO YET0-JIN00 3aBUCUT OT AMOIIMOHATILHOM
cocTaBIsIroIIeH. UnTaTe b 3alIOMUHAET TO, YTO JIJIST HETO BAYKHO; OH JOJKEH YYBCTBOBATh
YAOBIIETBOPEHHUE OT MPOJICTAHHOM PaOOTHI WIIH PEIIEHHON TOJIOBOJIOMKH.

5. 3akoHn Ilapero (mpunuun 80/20). IIpenyaraemslii MaTepuan He TOHKEH OBITh
CIMHCTBEHHBIM, OH HE JIOJDKCH ITOKPBIBaTh BCE BO3MOJXKHBIC TEMBI M CBS3aHHBIC
POOJIEMBI.

B penakrope kypca Takke MOXKHO JOOABISATh U PEIAKTUPOBATH BUKTOPHUHBI (CM.

PUCYHOK 5).
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Pucynok 5 — Penakrop BUkTOpuH

B cooTBeTcTBUM € pa3pabOTaHHBIM IJIAHOM ObUTH CO3/1aHbl BAKTOPUHBI.

2.3.3 BBeneHne CTUMYJIMPYIOIINX YJIEMEHTOB

B uccnenoBanusx [20] orMeyaeTcs, 4To MPaBUIIbHO HHTETPUPOBAHHBIE B MPOLIECC
0Oy4eHHS UTPOBBIC TEXHOJIOTHH MOJIOXKHUTEIHHO CKa3bIBAIOTCS Ha €ro pe3yJbTaTaX. ITo
JIOCTUTaeTCA 3a CUET HECKOJIbKUX (DaKTOPOB:

1. Yyammecss TOABHUTAIOTCS K KPUTUYECKOMY MBIIIJICHHIO W BCECTOPOHHEMY

PACCMOTPEHUIO M3Yy4aeMoro mpeameTa.

2. Ywuarmuecs BBISBIISIOT OIMMOKH U KOPPEKTUPYIOT UX, TAKUM 00pa3om BeIpabaThIBas
aJICKBaTHBIC MOJICITU TIOBEACHUS B TIPOOJICMHBIX CUTYAIIHSIX.
3. Yuamumecs: COMAIM3UPYIOTCS, TBITAsICh PEIIUTh TPOOJIEMBI B TPYTITIE.

4. VYwuyamuecs IpoeuupyOT IPoOIeMy B pealbHY0 )XH3HEHHYIO CUTYAITHIO.
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BHenpenne UWrpoBBIX CTHUMYJIHPYIOMIMX JJIEMEHTOB B TpOIlECC OOydeHHS
Ha3bIBaeTcs reimMudukanmeit. [Ipu atom ctpykrypa DOP u ucnonszyembie HHCTPYMEHTHI
ompeeseT BO3MOXHbIE CITOco0bI reMudukaruu [12].

B yxe pa3paboTaHHyIO CTPYKTYpY Kypca MOXHO MPUBHECTH UTPOBBIC SJIEMEHTHI.
Pazpensl u rnaBel kKypca (GOpMHUPYIOT €AMHYIO CYIIHOCTb, MPU 3TOM CJIOKHOCTh
MaTepuaia IMocieqoBaTeIbHO Bo3pactaeT. HedopmanbHble HIrpoBbIE AJIEMEHTHI,
HaIlpUMEDP, OTCIICKUBAHKE MTPOTPECCA, BBICTYIAIOT B KAUECTBE HArPaabl U CTUMYJIUPYIOT
y4almxcs K CKpyIyJIE3HOMY OCBOCHHUIO MaTeprasa, HaXOoAsEMY OTPaKEHUE B BBICOKUX
MOKAa3aTeJIIX CTATUCTHKHU.

[Mnarun «LifterLMS» npejaraer siaemeHThl reimudukanuu. be3 ycTaHOBKU
JOTIOJIHUTENIBHBIX ~ PAaCUIMPEHUM JOCTyNHAa cucreMa Oeiljked, mporpecca W
ceptudukatoB (cM. pUCYHOK 6). Ilpu 3TOM BO3MOXHOCTH TelMUUKaLMK U
CTUMYJIMPOBAHUSA MOKHO pACIIMPUTh NPU MOMOIIM JPYTUMX IJIArMHOB, HAMNPUMED,
miaruH «myCred — LifterLMS Integration» no6aBisier OaJIbHYIO CUCTEMY U pacIIUpsieT
cucteMy mporpecca, a ruaruH «LifterLMS integration» ot GamiPress pacmupser

BO3MOKHOCTH BUKTOPHH.

@ HenpepbisHas wHTerpal. X | + v - o x

& G Ot O localhost:8080/7lesson=HenpephisHas-MHTerpaLys-continuous-integration > % ® O »@ :

. . You Completed a Lesson
GitHub Actions: CI/CD
Congratulations! You finished Agile

DevOps

- 6.250

Herpeprisras nnrerpanus (Continuous
Integration)

Back to: GitHub Actions: CI/CD

Henpepoisran niterpayms (Continuous integration — Cl) npegnonaraer, 4to Bee,
KTO y4acTByeT B npoekTe paspabotku 10, perynspHo nybnvkyoT ceon
M3MEHEHs B KOfI0BOI 6a3e, a 3aTeM NPOBEPSIOT, Pa6oTaeT Nk KO AOMKHbIM

06pazom nocne Kaxgoro usMeHeHus. HenpepbsiBHas nHTerpaumna — Kno4eBoit
DavO.

Pucynok 6 — Cucrema otcnexxuBanus nporpecca «LifterLMSy
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2.4 KonTelinepuzanus pecypca

Konrelinepuzauus (Buptyanu3auus Ha ypoBHe OC) — TeXHOJOrus, KOoTopas
MO3BOJISIET 3alyCcKaThb MIPOrpaMMHOE OOeCleYeHUE B M30JIMPOBAHHBIX HAa YPOBHE
OMEpallMOHHOM  cHCTeMBbl HpocTpaHCTBax. KoHTeHepbl sBISAIOTCS  Haubosee
pacnpoctpanéHHoil hopmoit BupTyanuzanuu Ha ypoBHe OC. C moMoInibi0 KOHTEHHEPOB
MO>KHO 3allyCTHTh HECKOJBKO NMPHIOKEHUN Ha OJAHOM cepBepe (XOCTOBOM MalluHE),
U30JUpYs UX ApYT OT Jpyra. Kakaplii KOHTEHEp MOKET BMEIIATh MMOJIHOLIEHHOE BEO-
IPUIIOKEHUE WIIN CITY KOy .

N3nayanbHO cTOsIIA 3a/1aua pa3paboTaTh AJIEKTPOHHBIN 00pa3oBaTeIbHBIN pecypc,
KOTOpBIA NMpU HEOOXOJMMOCTH MOXKHO KONHMPOBATh M IMEPEHECTH B JPyroM padouee
okpyxeHue. Ilpu 3TOM pa3BEPTHIBAHME JOJDKHO HPOUCXOJUTH B  IOJHOCTBIO
aBTOMaTH4YeckoM pexume. CregoBaTesbHO, HEOOXOJUMO KOHTEHHEPU3UPOBAThH
paspabatbIBaeMblii pecypc.

Jis ¢yakmuonupoanus WordPress-npoekty HeoOxomum CGl-cepBep m 0a3a
naHHbIX, coBMectuMas ¢ MySQL (wenocpeactsenno MySQL nnu MariaDB).

ITepeHoc xkomoBOM 0a3bl MPOEKTAa HE BBI3BIBACT TPYIHOCTEH: BCE CONEPIKUMOC
JUPEKTOPUA C TPOEKTOM MOKHO XPaHUTh B CHUCTEME KOHTPOJSL BEPCUM; TaKkKe
WordPress-npoekT MOXHO YCTaHOBUTh M HACTPOHUTh ABTOMATUYECKU MPU MOMOIIH
HHCTpyMeHTa «wp-clin. Ho anekTpoHHbIN 00pa3oBaTelbHBIN pecypc — 3TO, B MEPBYIO
ouepelb, TaHHble. BCE TEKCTOBOE COEPKUMOE CTATEN U HEKOTOPHIE HACTPOMKH ITPOEKTA
XpaHsaTcs B 0a3e aHHBIX; MOATOMY COJEPXKUMOE 0a3bl JAHHBIX TAKKE JIOJDKHO OBITh
JIOCTYITHO JUIsl TIepeHoca. B 3ToM ciiyyae MexaHu3M JaMIIOB SBIISIETCS €AMHCTBEHHBIM
BO3MOXKHBIM CIIOCOOOM MEPEHECTH BCE COAEPKUMOE M3 OJHOM 0a3bl TaHHBIX B IPYTYIO.
[ToaTomy mamn 6a3bl JaHHBIX TAKXKE JTOJDKEH XPAHUTHCSA B CUCTEME KOHTPOJISI BEPCUI.

Takum oOpazoM, pazpabaTbiBaeMOMy pecypcy s (yHKIIMOHUPOBAHUS
TpeOyIOTCS IBa BHEITHUX WHCTPYMEHTA:

1. CGl-cepgep;

2. baza nanneix, coBMectuMas ¢ MySQL.



33

[Ipu mepBoM pa3BEPTHIBAHUH TaK)XK€ HEOOXOAWMO BBIMOJTHUTH CEPUIO CKPHUIITOB,
3arpy’Karommx aamm 0a3bl JaHHBIX.

Ha cerognsmnuii nens Docker siBnsiercs Hanbosee MonyJIsspHbBIM HHCTPYMEHTOM
U1t KoHTeHepu3aru. Docker ocHoBaH Ha cucteme BupTyanm3aiuu Linux (LXC) u, mo
CYTH, ABJIETCS Oosiee yA0OHBIM UHTEp(eicoM K HU3KOYPOBHEMY CEPBHUCY.

Bcernia Bo3MOXHBI /1Ba BApMaHTa KOHTEHHEPU3ALIUN:

1. YnakoBKka HECKOJIBKMX UHCTPYMEHTOB B OJIMH KOHTEHHED;

2. OpxecTpallysi HeCKOJIbKUX KOHTEHHEPOB, KAXK/IbIM U3 KOTOPBIX OTBEYAET 3a OJHY
COCTABJISIFOLTYIO CUCTEMBI.

PykoBOACTBYSICb  NPUHUMIIOM  E€IUHCTBEHHOW  OTBETCTBEHHOCTH  (Ka)Kaas
CYILIHOCTb JJOJIKHA UMETh OJJHY OTBETCTBEHHOCTb U 3Ta OTBETCTBEHHOCTH JOJKHA OBITH
MOJIHOCTBIO MHKAIICYJIMPOBAHA B HEM ), MOXKHO YTBEPKAAaTh, UTO MPEANIOYTEHUE CIETYET
OTJaTh BTOPOMY BapUaHTYy.

Kondurypauus Docker Compose, onuceiBaroiias koutelinepsl JOP, conepxxutcs
B (paitne «docker-compose.yaml» (cm. npunoxxenne Nel). IlepemeHHble OKpyKeHHUS], C
KOTOPBIMU 10 YMOJYaHUIO 3arpyKar0TCsl KOHTEHHEPHI, pacoyiaratoTcsi B aiiie «.env»
(cM. mpunoxenue Ne2).

B xauectBe CGI-cepBepa wucmnonszyercs BeO-cepBep Apache (kKoHTeiHeEp
«WordPressy).

B kauectBe 6a3b1 qanHbix ucnoiasdyercss CYBJ] MySQL (konteitnep «dby).

Juctpubytus WordPress, u B TOM 4uciie, 3arpyKeHHbIe (Qaiiiibl, 3arpyKarTcs U3
TUpeKTopun «app». amm 0a3bl HaHHBIX aBTOMATHYECKH 3arpykaeTcsl Mpu MEepBOM
3ammycke KoHTelHepoB. Conepxumoe 0a3bl TaHHBIX KOHTpoJupyeTcs Docker u xpaHutcs
B Docker-rome «db datay. Jlns pa3BépTbiBaHMS KONHUU pecypca JTOCTATOUYHO
BOCIOJIb30BaThcsl komanaon «docker-compose up». [Ipu 3Trom HeobxoaumMo oOpaTUTh
0cob0e BHMMaHHE Ha 3arpy’KeHHble B KOHTEHHEpHl JaHHbIC: CMEHUTh Mapoiib U

JOMCHHOC M.
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3AKJIFOYEHUE

B nannoii pabote ObLJIO MPOBENEHO HCCIEAOBAHUE BO3MOXKHOCTEH MPUMEHEHUS
KOMITBIOTEPHBIX W MU(PPOBBIX TEXHOJOTUNA B O0yYECHHUU, B YACTHOCTH, - BO3MOKHOCTH
Ppa3paboTKu 3JIEKTPOHHOTO 00Pa30BaTENIBHOIO Pecypca MPaKTUUECKOM HAITPaBICHHOCTH,
npeanazHadeHHoro s uzydenus npaktuk CI/CD B cpene GitHub.

Ilens  mamHOW  pabOTHI  3aKioyajgach B pa3pabOTKe  AIEKTPOHHOTO
oOpazoBarensHOr0 pecypca «VMcnons3oBanue GitHub kak cuctemsl [uisi HENpepPhIBHOM
WHTETpallid U pa3BEPTHIBAHUS COBPEMEHHOTO BEO-TIPOEKTa», TOTOBOTO K OBICTPOMY
pa3BépThiBaHMIO B Buje Docker-mpuosxenus.

JJist TOCTHKEHUS TTOCTABJICHHOM 11eIM ObLIO CAEJIaHO CIIeIYIOoIIee:

1. 3ydyeHa CynIHOCTh MOHSTUSI <«DJIEKTPOHHBIM OOpa3oBaTENbHBIN pecypey,
KJ1accuUKaIus AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB M OCOOCHHOCTH UX
pa3paboTKH.

2. IlpoBenéH aHanmm3 CyMIECTBYIOIUX HWHCTPYMEHTOB, NMPEAHA3HAYCHHBIX IS
pa3pabOTKH IIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB.

3. AnmantupoBaHbl TpeOOBaHMS K JJICKTPOHHOMY OOpa30BaTEIBLHOMY PECYpCy C
yuétoM ocoberHocrterr metononoruit CI/CD. B wactHocTu, Obu1 paspaboTan
IUTaH Kypca MPaKTUYECKON HAIMpaBIECHHOCTH: Kypc MpeAroaraeT mo3TamHoe
OCBOEHHE MUHCTPYMEHTOB, UCMOJIb3yeMbiX B TUNOBbIX CI/CD naiimnaiinax, Ha
IpUMEpPE COBPEMEHHOTO BEO-TIPOEKTA.

4. CnpoeKkTupoBaH JJIEKTPOHHBIM 00pa3oBaTeNbHbI pecypc «Hcmonb3oBanue
GitHub kakx cuctembl Uisi HENPEPHIBHOW HWHTETPAllMA M Pa3BEPTHIBAHUS
COBpeMEHHOro BeO-mpoekTay. Jlms 3Toro ¢ ydéroM aganTUPOBAHHBIX
TpeOoBaHU ObLIM BHIOpAHBI U HACTPOCHBI MHCTPYMEHTHI, MIpeAHA3HAUCHHBIC
st pazpabotkun DOP: CMS  «WordPressy», momonmHeHHas IIariHaAMU
«LifterLMS» u «Prismaticy.

5. B cooTBeTCTBUM C TJIAaHOM CO3/1aH 3JIEKTPOHHBIA 00pa3oBaTENbHBIMN pecypc

«cnonp3oBanne GitHub kak cuctemMbl Uisi HENPEPHIBHOW HMHTETpAIlUU U
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pa3BEPTHIBAHUA COBPEMEHHOI0o BeO-mpoekTay. Conuepxkumoe pecypca ObUIO
co3zgaHo npu nomom CMS u nnaruHoB. /[aHHbIE XpaHATCS B 0a3e JaHHBIX
«MySQL». Tlpunoxenue Obuto ymakoBaHo B Docker-xonteitnep. Ilpoekt
BepcuoHupyercss npu momoui Git ¥ XpaHUTCS B OHJIAWH PEMO3UTOPHUU:
https://git.herzen.spb.ru/180027/ppp.

Taxum 06pa3om, Bce MOCTaBIEHHBIE 3a7ja4ul ObUIM PEAIN30BAHBI.

BriaBunyTas runoresa (BO3MOXKHO pa3paboTaTh 3JIEKTPOHHBIN 00pa3oBaTeIbHbIN
pecypc mnpaktuueckoi HampaBiaeHHOcTH «Mcnonp3oBanue GitHub kak cuctemsl nms
HEMPEPHIBHOM  MHTErpallid W Pa3BEPTHIBAHUS  COBPEMEHHOIO  BEO-IIPOEKTa»)
NOATBEPANIIACS.

Pa3paboraHHblll pecypc MOKET OBITh HCIOJNb30BaH YYallUMUCA JJIs1 OCBOCHHUS
npaktuk CI/CD wim npumMeHEH mnpu pa3paboTKe Jpyrux Y4YeOHBIX MaTepHalioB,

CJICOOBATCIBbHO, LICJIb BBIHYCKHOﬁ KBaHH(bHKaHHOHHOﬁ pa6OTBI OnL1a AOCTUTHYTA.
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IMTPUIIOXXKEHU A



[Tpunoxenue 1

daiin kondurypanun Docker Compose — docker-compose.yaml

version: "3.1"
services:
wordpress:
image: wordpress:5.9.1-apache
restart: always
ports:
- "8080:80"

env_file:

- .env
volumes:
- ./app:/var/www/html:rw

depends_on:
- db
db:
image: mysql:5.7
restart: always
env_file:
- .env
volumes:
- db_data:/var/1lib/mysql
- ./dumps:/docker-entrypoint-initdb.d
volumes:
db_data: {}




[Tpunoxenue 2

®aiin KOHPUTYpaIMU EPEMEHHBIX OKPYXKEHUS - .eNV

WORDPRESS_DB_HOST="db"
WORDPRESS_DB_USER="exampleuser"
WORDPRESS_DB_PASSWORD="examplepass"
WORDPRESS_DB_NAME="exampledb"

MYSQL_DATABASE="'exampledb'
MYSQL_USER="exampleuser"
MYSQL_PASSWORD="examplepass"
MYSQL_RANDOM_ROOT_PASSWORD=1




