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BBEJIEHUE

HenpeprbiBHasi uHTerpaijss MW HenpepbiBHas joctaBka (aHria. Continuous
Integration u Continuous Delivery umu CI/CD) — 3T0 TMpakTHKA pa3pabOTKu
nporpaMMHOT0 obecriedeHus, OpPHEHTUPOBaHHbIE Ha aBTOMAaTH3aldi0 COOPKH U
BBIITyCKa OOHOBJIEHWN TMPOTPaMMHOTO TIPO/IYKTa B Iie/isiX TMOBBIIIEHUs ero KauecTBa.
[Ipaktvkn CI/CD monyuuid HaCTOMBKO LIWPOKOE pacrpoCcTpaHeHWe, 4Tro K
pa3paboTumMkaM TIporpaMMHOro obecrieueHUss CerofHS  BBIABUTAKOTCS  HOBBIE
TpeOOBaHUS: HaUMHAOIMe Pa3pabOTUMKU JO/DKHBI BaZeTb ocHoBamu CI/CD u ymeTb
TIO/I/Iep/KUBaTh CYIIleCTBYIOIIHMe TIalryialiHbl, a 60siee OMbITHBIE Pa3pabOTUMKY [IOJIKHBI
yMeTb camocTtosiTennbHO BHeApsTh CI/CD B mmknel pa3pabotku ITO [14]. Otcroga
HeoOX0IUMOCTh B yueOHBIX MaTepHasiaxX I0 3TOM TeMe Kak [jis TIepBUYHOTO OCBOEHUSI
Marepuasa, Tak U JJis TIOBbILIeHUs KBaJIM(PUKALMWA. YUUThIBasi CrieliudrKy U HaBbIKU
1[eJIeBOM ayJUTOpUM (HAUMHAIOIMe CTeluaaucThl B 00/lacT  WH(POPMAaLMOHHBIX
TeXHOJIOTUI), MO>KHO YTBEP’K/aTh, UTO 37IeKTPOHHBIN 00Opa3oBaTtenbHbIi pecypc (DOP)
— 93TO0 HauboJee MOAXOAALIMM BU 00pa30BaTe/IbHOTO pecypca B JAHHOM CUTYal|H.

CnezoBaTesibHO, OOBEKT WCCAeIOBaHUSI JaHHOM paboThl — TIpUMeHeHHe
KOMTIIBIOTEPHBIX U I[U(GPOBLIX TEXHOIOTHI B 00yUeHUHU.

[MpengMeT wucciefoBaHrMss — pa3paboTKa 37eKTPOHHOrO 00pa3oBaTeIbHOTO
pecypca MpakTUYeCKOM HarpaBIeHHOCTH, IpeJHa3HAaueHHOro [JI1 M3y4YeHUsl NPaKTHK
CI/CD B cpegne GitHub.

Llesibto aHHOM paboThI siB/isieTCsl pa3paboTKa 3/1eKTPOHHOTO 00pa30BaTe/IbHOrO
pecypca «Wcronb3oBanve GitHub kak cucTembl Jj1s1 HenpepblBHOM WHTerpanjuu U
pa3BEPTHIBAHUSI COBPEMEHHOT0 BeO-TIpOeKTa».

715 foCTHKeHUs TIOCTaB/IeHHOM 1ie/Ti He0OX0AMMO PellUTh CeyIOoIIe 3a/1aun:

1. VI3yuuTh  CyILHOCTb  3/IEKTPOHHOTO  0Opa3oBaTe/ikHOTO  pecypca W

0COOEHHOCTH ero pa3paboTKH.

2. TlpoBecTd aHanmM3 WHCTPYMEHTOB, TIpe/Ha3HAUeHHBIX [Jisi pa3paboTKu

3/IEKTPOHHBIX 006pa30oBaTe/IbHbIX PECYPCOB.



3. ApjanTtupoBath  TpeboBaHMs K  pa3pabaTbiBaeMOMY  371eKTPOHHOMY
obpa3oBaTe/lbHOMY pecypcy C yu8ToM OcCOOeHHOCTel W3yueHUsi TPaKTHK
CI/CD.

4. CripoeKTHUpOBaTh 3JIEKTPOHHBIN OOpa3oBaTenbHbIM pecypc «VIcriosib30BaHUe
GitHub kak cucTeMbl M1 HelpepbIBHONM WHTerpaljid W pa3BEépThIBAaHUS
COBPEMEHHOI'0 BeO-TTpoeKTay.

5. Co3aaTh pecypc B COOTBETCTBUU C Pa3pabOTaHHBIM IJIAHOM.

B pabore BbiABUTaeTCs Ciefylollas TUTOTe3a: BO3MOXKHO pa3paboTraTh
3JIEKTPOHHBIM ~ 0oOpa3oBaTe/ibHBIE ~ pecypCc  TPAaKTHYeCKOW  HarpaBJIeHHOCTH
«cnons3oBanre GitHub kak cucTteMbl /151 HeNpepbIBHOM HWHTerpaliuv U
pa3BEpThLIBaHUSI COBPEMEHHOTO BeO-IpoeKTa».

[Ipu mpoBejeHVY MCCIe0BaHNS MPUMEHSIOTCS CeyIole MeTO/bl HayUYHOIO
WCC/IeJOBaHUS: aHa/Iu3, CUHTe3, JeIYKTUBHbIN U UHAYKTUBHBIA MeTO/bl, HabstoeHue,
CpaBHeHHe, abcTparupoBaHue.

TeopeTrueckass 3HAUMMOCTh TIPOBOJMMOrO HCC/Ie[0BaHUS 3aK/HOYaeTCsl B TOM,
YTO TIPU pa3paboTKe 3/IeKTPOHHOr0 00pa30oBaTeIbHOr0 pecypca OyayT pacCMOTPeHbBI 1
0000111eHbI TeOpeTHUeCKre acreKThl pa3paboTKu MoJ0OHBIX pecypcoB: OyayT U3yueHbl
ocHOBHble TpeboBanuss K ODOP, MeTojonorud ajanrtaiyuu Mof, —crelududeckye
TpeOOBaHUSI U THUIIOBble MHCTPyMeHThI pa3paboTku DOP. [lpakThueckasi 3HaUMMOCThb
WCC/IeIOBaHUSI COCTOUT B TOM, UTO pa3paboTaHHBIA pecypC MOKeT ObITh MCIO/Ib30BaH
yuanmMucs At ocBoeHuss npakTukK CI/CD wnm ripumeHéH Tpy pa3paboTke Jpyrux

yueOHbIX MaTepHuasoB.



1 ITPOBJIEMATUKA PASPALOTKU 30P

Wudopmaruzaysa obpa3oBaTenbHOr0 TIpoljecca SIB/ASIeTCS OAHOW U3  1iesieid
COBPEMEHHOI'0 pOCCUHMCKOro obpa3oBanus [14].

CoBpeMeHHble  TIperiofiaBaTe/id  JIO/DKHBI  yAensTh  ocoboe  BHHUMaHHe
MHGMOPMaI[MOHHO—KOMMYHHUKAIIUOHHBIM ~ TEXHOJIOTMSIM, TIOTOMY UTO COBpeMeHHbIe
TeXHOJIOTUU CTTIOCOOCTBYIOT ONMTUMM3AIM yueOHOTO mporiecca.

Kak 1OKasbIBalOT  TCHXOJIOTrO-Tieflaroriyeckue  WCCIe/JOBaHUs, UMeHHO
WCII0/Ib30BaHUe 3JIEKTPOHHBIX 00Opa3oBaTe/bHBIX pecypcoB B o0Opa3oBaTebHOM
TIpoljecce TO3BOJIsIET Tearory peajy30BaTh Ha TPAKTUKe WHHOBALMOHHbIE WAEU U
HarpaB/IeHUs] MHANBUAYaIU3ali U nH(opMaTr3aiuu oopa3oanus [10].

AKTUBHOE B3aUMO/IeHiCTBHE T10/Ib30BaTeIsl C 3/IeKTPOHHBIM YUeOHbBIM MTPOJYKTOM
SIBJIIETCSI TJIaBHBIM TIPEMMYIIIECTBOM W CTpaTernyeckou 3azaueii obpa3oBanus [13].
CrnenioBaTe/ibHO, ypOBeHb MUHTEPAaKTUBHOCTH, IPYTUMU CJIOBAMU — YPOBEHb aKTUBHOCTU
T10/Ib30BaTe/ sl TIpA paboTe C pecypcoM CIY>KUT OAHWM W3 BaKHEMINMX TOKa3aTesiei

kKayectBa JOP.
1.1 Onipegiesienue u cyHocts DOP

OneKTpPoHHbIN 006pa3oBaTenbHbIN pecypc (DOP) — 370 yuebHbIe MaTepualibl, s
BOCTIPOM3Be/IeHUs] KOTOPBIX MCIOB3YIOTCS 3/IEKTPOHHBIE YCTpoiicTBa. MHOrAa, yToOb!
BbIIE/IUTh MOAMHOXeCTBO DOP, BOCIIPOM3BOAUMBIX Ha KOMIIbIOTEpPe, WCIIO/Ib3YIOT
noHsiThe «UudpoBbie obpa3oBatesbHbie pecypcb» (LIOP). B manHOU paboTe aBTOp
cienyer mexxrocyaapcrtBeHHoMmy craHgapty ['OCT 7.23-2001 u ucmosib3yeT oO1[uit
TEPMHH «3JIEKTPOHHBIe» U abbpeBuatypy OOP Bmecto «umdpoBeie» u ILIOP,
COOTBETCTBEHHO [4].

CTpyKTypa, TpeAMeTHOe COjlep)KaHrhe, MEeTOJbl W CpeACcTBa pa3paboTKu u
npumeHeHus1 DOP orpezensaoTcs ero GyHKI[MOHAIbHBIM Ha3HauUeHWEM U CTel[i(UKOM
TIpUMeHeHUs1 B KOHKPeTHbIX cuctemax. DOP, nporteaiyii pefaki[MOHHO-H3/1aTeTbCKYI0

00paboTKy, WMelIIUi  BBIXOJHbIe  CBefleHUs W  TpefHa3HAueHHbIA /s



pacrpocTpaHeHUss B HEU3MEHHOM BH/jle, SIB/ISETCS 3/IeKTPOHHBIM M3JaHueM. TepMuH
«DJIeKTPOHHBIe oOpa3oBaresibHbIe pecypchbl» (DOP) oObequHsIeT BeCh CIIEKTP CPe/CTB
oOyueHusi, KOTOpble pa3paboTaHbl U BOCIPOU3BOAATCA Ha 0a3e KOMITbHOTEPHBIX
TeXHOJIOTUH.

OO0P moxeT ObITh TIpe/icTaB/ieH B TPEX popmax [3].

1) Tekcrorpadguueckue J0OP. Cambivi mipoctoit u odyeBuAHbIM TMN JOP. Takue
pecypchl OT/IMYAKOTCSI OT KHUT (OpMOM, B KOTOpPOM TIpe/iCTaB/ieHbl TeKCThl U
WJUTIOCTPALIUU: MaTepuan oToOpa)kaeTcsi Ha 9KpaHe KOMITbIOTepa, a He Ha Oymare, HO
ero MO>KHO JIETKO pacrieyaTathb, T.e. [IepeHeCTH Ha Oymary.

2) Tekcrorpadpuueckue OOP ¢ HaBuraiueir mno Tekcrty. WHdbopmarius,
Tpe/icTaB/ieHHas B BUJle KHWTY, TIOZipa3yMeBaeT, UTO CTPAHMIIbl UWUTAIOTCS
rocsiefloBaTeIbHO, OCYILeCTB/ISIeTCS IMHelHasl HaBUTaLUsl; TIPU 9TOM J0BOJILHO YacTo B
yueOHOM TeKCTe BCTPeUalOTCsl TePMUHBI WM CChIIKA Ha [JPyrod pasfien TOro ’Ke
TeKCTa. B Takux cjlydyasix KHATra He OueHb yZi0o0Ha: HY)KHO MCKaTb TIOSICHEHUS B APYTUX
MeCTax, MepeUCTbIBaTb MHOXXECTBO CTPAHUI] U PEryysipHO TepsATb KOHTeKCT. B OOP
HaBUTaL[MI0 MOYKHO peaii30BaTh ropas3zfo KOM(POpTHee: yKa3aTb He3HAKOMbI TEPMHUH U
TYT ’Ke TIOIyYUThb ero orpejie/ieHre B HeOO/bILIOM AOTIOTHUTETbHOM OKHEe, MTHOBEHHO
CMEHUTb COZlep>KMMOe 3KpaHa IMpPHU YKa3aHUM TaK Ha3blBaeMOI'O KJIFOUEBOTO CJIOBA U T.
[. B JaHHOM c/lyyae HaBUralusi MO TeKCTy $SIB/ISIeTCS HeJTMHEMHON, TO eCTb MOJKHO
NpoCcMaTpyBaTh (hparMeHThbl TEKCTa B TIPOM3BOILHOM TOPsIJKe.

3) O0P, nenukoMm COCTOSIMEe W3 BU3yalbHOIO WIM 3BYKOBOTO Marepuasa:
bunbMbI, ayguo3anucu M T. 1. Takue pecypcbl HEBO3MOXKHO TIpPeJCTaBUTh B

no/iurpaduyeckoM U31aHuu.
1.2 OcobeHHOCTH UCMOJIb30BaHUSI JOP

Vcrnosib30BaHme 371eKTPOHHBIX 00pa3oBaTe/lbHBIX peCypCoB B yueOHOM Ipoliecce
— 3TO 0bsi3aTesibHAsi yaCTh pPabOTHI COBpPEMEHHOTrO Tiefarora. KpaiiHe C/I0)KHO BeCTH
ypoku B cooTBeTcTBUM ¢ ®PI'OC, He mpuberas K COBpeMeHHbIM MeTOZiaM U CPeJiCTBaM

o0OyueHusi, 0c06eHHO — B YC/IOBUSIX AUCTAHI[MOHHOTO 00yUeHusl.



Bo-TiepBbIX, 3/IeKTPOHHBIe  CpeACTBa OOyUeHUsi TIPeZACTaB/sIOT  JiOOYIO
uHpopmauyio B 0Oosee Har/isAHOM BHJEe U JalOT yueHUWKaM Haubosiee TO/THOe
npeficTaBrieHde 00 H3ydyaeMbIX 00beKTax U siBJeHUsX. Bo-BTOpbIX, OHU 00sajaroT
OO/IBIIIMM MOTHBHUDYIOIIUM TIOTEHI[MA/IOM: YUYeHUKaM HpaBUTCS II0/yuyaTh HOBYIO
vHbOpMaL[1IO TIPU TTOMOILI[M COBpEMEHHOT'0 000pyI0BaHMsl, CAMOCTOSITe/IbHO U3yuaTh Te
WA WHbIe TeMbl, TIPOBepsITh Cebsl 1 ToJTyuaTh 00paTHYO CBsi3b. HakoHel], 371eKTpOHHbBIN
pecypc obmazsaeT OOJIBITUMH BO3MOXXHOCTSIMHM I10 OpPraHHW3alldd OOJIBIITUX MaCCHBOB
naHHbix. CremoBarenbHo, JOP cmocobHbI MpeAoCTaBUTh YUEHWKY ropasfo OoJiblie
vHbopMaluM, yeM TpaJul[MOHHbIe PeCcypcChl, TIPU 3TOM BCS TeKCTOBasi, BU3yasibHas,
3ByKOBasi UWHGopmalus OyJeT KOMIAKTHO pa3MellaTbCsi Ha OJHOM ILM(pPOBOM
YCTPOWCTBe.

Taxke OOP T103BOJIAIOT JIETKO pelllaTh 3a/laud I10 TIPUBEIEHHI0 YueOHOTo
riporiecca K cravgapraMm ®I'OC, a UMeHHO:

1. IlpegocTaBUTh  MakCUMyM  MH(OpMaguMd 1O  K3y4aeMOM  TeMe,
TIpe/ICTaB/IeHHOM B CaMbIX Pa3/IMUHbIX BUJAaX — TEKCT, KAPTHUHKA, 3BYK, BU/JIE0,
MyJIbTUMe/Ia, UHTePaKTHMBHAs Urpa U T.[.

2. [lath 00ydYaroLUMCS BO3MOXKHOCTb CAMOCTOSITE/IbHO TIOCTUTaTh, U3y4aTb
HOBBIE T€MBI, IIO/JOMPATh ¥ aHATU3UPOBATh UH(HOPMAIHIO.

3. BBICTpO U NlerKo opraHyM3oBath paboTy B Mapax W rpyrmax

4. VHauBUAyanbHO TIOAXOJUTh K Ka)KIOMY YUeHHKY, To0upas YHUKaabHbIe
33/laHdsl  JJIs  KaXKJOro W ToMorasi BbICTpauMBaTh WHWBUAYyasbHbIE
oOpa3oBare/ibHble TPAEKTOPUM.

Ba)kHO OTMeTWTb, UTO TIpUMEHeHHe YualluMHCS B XofAe OOyueHMs TaKuX
nporpammam, Kak PowerPoint, Notepad, Scribus u T.m., He sB/isieTcsi oOpailjeHHeM K
OOP. VYuauuiics obpailaeTcs K CIy>keOHOM KOMITbIOTEDHOM TMporpamMme s
BBITIOJTHEHUS OTpe/le/IEHHbIX 3a/lau M CO3/laHKsI KOHKPETHOIO MPO/yKTa — Mpe3eHTaLuH,
MakeTa Opouiopsl U T. [.; obpa3oBaTenbHOr0 TMOTEHIMaNa y 3THUX CEPBUCOB, Kak
npaBuio, HeT. C JOpyroil CTOPOHBI, €C/IM Yyuallluiics CO3[aéT BUKTOPHHY, KOTOPYIO

pemiaroT JApyrue, — Tord MO>XHO CKd3dTb, UYTO OH IIpUHHMMAdET y4ddCTHe B CO3/1daHHH



CBO€ro JIOKdJIbBHOTI'O, HEO(I)I/ILII/I(:UII)HOFO o6yt1a}0Luero IMMPpOAYKTAd — HO HE B T10JIHOM Mepe

obpa3oBaTesbHOTO pecypca.
1.2.1 O6mue TpeboBanus Kk S0P

KauectBo OOP — 3TO cTemeHb COOTBETCTBUS COBOKYITHOCTH XapaKTePUCTUK,
npucyiux S0P, TpeboBaHUsM.

B cootBerctBuu ¢ I'OCT P 52653-2006 DOP no/mkeH BK/IHOUaTh B ce0s
obpa3oBaTe/ibHbIl KOHTEHT, TPOrpaMMHbIe KOMIIOHEHTbI U MeTa/laHHbIe.

OObpa3oBaTe/ibHbIM KOHTEHT — 3TO OpraHW30BaHHas TipeJMeTHas HMH(bOopMaLus,
ucrosb3yeMasi B 06pa3oBaTeibHOM TIpoLiecce.

[lporpaMMHble KOMIIOHEHTbI pealv3ylOT HWHTEePaKTUBHbIA peXUM PabOTHI
T10/1b30BaTesisi C KOHTeHTOM.

MertazanHble — 3TO CTPYKTYPUMPOBaHHbIe [laHHbIe, IIpeJHa3HaueHHble [/Isl
ornucaHus xapakTepuctuk JOP.

[Mepen stariom co3ganusi DOP Tpebyercs pa3paboTarh ClieHapHBINA TI1aH,
KOTODBII [JO/DKeH BK/IH0UaTh B Ce0si cielytoliie KOMITIOHEHTHI:

1. Wmsa O0P.
Tunn 30P.
Kpatkoe onmcanue copepxkanusi 30P.
KonuuecTBo clieH (CTpaHUI]) U UX OMHCaHMe.
[IepeueHb UCTIOIB3yEeMBIX UHCTPYMEHTA/IBHBIX CPEJCTB.
3HaueHus1 ypOBHEW UHTEPAKTUBHOCTU U MY/IbTUMEIUUHOCTH.
OmnucaHve MeTO/I0B B3aUMO/IECTBUS T10JIb30BaTe st C KOHTEHTOM.

OrnucaHye anropruTMa BepHOT0 MPOXOXK/AeHHsI KOHTPOJIbHBIX 3a/laHUM.

© 0 N ok W N

Yxkazanue 10, HeoOxouMoro fjist Bocripou3sBeeHust J0P.
KauectBo S0P onpegesnstoT [5]:
1. Copep>kaTe/ibHble XapaKTEPUCTUKU — OTPeJeIsitOT KaueCTBO, [JJOCTAaTOUHOCTh

U cTeTieHb MPopaboTKu yuebHOT0 MaTepuarna, mpezctaBaeHHOro B DOP.



. My/nbTUMeIUMHOCTL —  CBOWCTBO, OMpeJenstollee KayecTBO  (opm

Tipe/icTaB/ieHyst UH(PpOpMaliy, UCroib3dyembix B JOP.

NHTepakTUBHOCTL — CBOMCTBO, ONpeJesisiollee XapakTep U CTeleHb
B3aWMO/IeNCTBUS M0JIb30BaTess ¢ 31eMeHTaMu JOP.

Moau@uiupyeMocTb — CBOMCTBO, OMpeJessitollee BO3MOKHOCTb BHECEHUS

V3MeHEeHUM B Cojiep>KaHue U rporpaMmMHsble perenust JOP.

1.2.2 TpeboBaHMs K Tpe/ICTaB/IeHHIO yueOHOr0 MaTepuasa

[Tpu odopmnennu DOP Heo6Xx0AUMO MPUEPKUBATHCS C/I@AYIOLUX MTPaBUIIL:

1.
2.

Enunbiii cTunbs oopmieHust KoHTeHTa B pamkax JOP.

Y no6cTBO paboThl ¢ ornasyienreM DOP u ciioBapém, cozep>KaliyM OCHOBHbBIE
TIOHATUS.

[TpencTaBieHre TEKCTOBOTO yueOHOrO MaTepuasa [JO/DKHO OBITh TpeesibHO
JIAKOHUYHO.

OdopmrieHre He [OJ/DKHO OTBJIEKaTh I10/Ib30BaTeNss OT COJep KaTelbHOU
COCTaB/ISIFOLEH, OJHAKO [JOJ/DKHO KayeCTBeHHO IIpefoCTaB/IsATb — BCe
HeoOXOoJ1Mble CpeJiCTBa YIIpaB/eHHsI.

O60CHOBAaHHOCTh MPUMeHEeHUsT My/IbTUMe/Iha U rpaduieckoii nHGopMaliu.
[TpencTraBieHre BU3yalbHBIX KOMIIOHEHTOB C TJIyOMHOH 1[BeTa, MUHUMAJIbHO
[0CTaTOYHOU [i/1s1 KOAUPOBaHHUS UCII0Ib3yeMOr0 B HUX KOJINUeCTBa L{BETOB.
PanmonanbHOe UCM0/Ib30BaHKe MPOCTPAaHCTBA BU3Ya/IbHbIX KOMIIOHEHTOB.

Y 10o6CTBO U HAr/IIJHOCTh HAaBUTAL[MH, TIPOCTOTA U OTIePaTUBHOCTH TIePeX0Z0B
K TpeOyeMbIM pa3zesnam.

Wutepdeiic  momkeH  ObITh  ApYyXKenoOHbIM  (Ha/duve  CIIPaBKH,

«BCIVIBIBAOIIMX» IMMOACKA30K U T.l'[.).

Takke  2/IGKTPOHHBIM  00pa3oBaTe/bHbIA ~ pecypc  MOXXET  COZeprKaTh

WHTEDAKTUBHLIE 3/IEMEHTEI. BLI,Z[EHHI-OT HeTbIpe YPOBHA MHTEPAKTHUBHOCTH:
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1. TTepBbIii ypOBEHb MHTEPAKTUBHOCTH: YCJIOBHO-TIacCUBHBIe (hopMbl. Pecypc He
Npe/i0CTaB/IsleT HUKaKUX MHTePaKTUBHBIX 3/1leMeHTOB. HanprMep, nonb30BaTesib YuTaeT
TEKCT, MPOCMaTpUBaeT U300pa’keHHs1 U BUZE0, MPOC/IyIlIMBaeT ay[Uu03arucH.

2. BTopoii ypoBeHb MHTEePAKTUBHOCTH: aKTHBHBIE (popMbL. Pecypc mpejocTtasiisieT
5/IeMeHTapHble UHTepPaKTUBHbIE 3/IeMeHTh! (HakaThe Ha KJ/IaBUIIW WIM K/IMKU MBIIIN).
Ha faHHOM ypoBHe MOXXHO BCTPETHTh HaBUTALIMIO T0 THIEPCChUIKAM, BUKTOPUHBI U
3aZlaHus C BBIOODOM OTBeTa, pa3/UyHble TMPOCMOTPIIMKUA CIOXKHBIX 0OBEKTOB
(TpéXMepHBIX 00BbEKTOB, OOMBIINX N300pa’KeHUH U T.11.).

3. Tperuii ypoBeHb MHTEpPaKTHBHOCTU: [leATebHOCTHble (POPMBL Yyaluecs
B3aMMO/IeHICTBYIOT C yueOHBIMU OOBEKTaMM IO 3apaHee OrpefenéHHbIM aJropuTMam;
MpU 3TOM TIPOU3BOJUTCS OLleHKa OIIMOOK U OTK/JIOHeHWW. AKTHBHbIe (OpPMBI, B
OT/IMYUU OT [IesITeJIbHOCTHBIX, UMEIOT MEHBIIYI0 CTelleHb CBOOO/bI. [esiTeTbHOCTHBIE
(opMBbI NpejOCTaB/ISIOT yUall{uMcs BbIOOp Moc/ieloBaTe/TIbHOCTH AelCTBUM, BeyLuX K
yueOHOM Lje/M; KaXK/AbIi I11ar MO>KeT MMeThb MHOKeCTBO BO3MOJKHBIX pellieHui. [lpu
5TOM T10J/Ib30BaTe/N [JO/DKHBI B JIFOOOM cCilyuae TPUWTH K €JWHCTBEHHO BepHOMY
pellleHuto, T.e. CLieHapui yueOHOW 3asiauM oripefiesiéH 3apaHee. K fesiTe/IbHOCTHBIM
¢opmMaM MOXKHO OTHECTH: 3a[jaHusi C BBOJIOM OTBeTa, TiepeMelijeHre 00bEeKTOB C LIe/Tbi0
YyCTaHOBJIEHHsI UX COOTHOLLEHUN W Hepapxyii, U3MeHeHWe MapaMeTpoB IpOLIeCCOB U
00BEKTOB U T.J.

4. UYeTBépThli ypOBEHb WHTEPAaKTMBHOCTU: UCC/Ael0BaTeNbCKUEe (POPMBIL.
Yuamyecsi [0/DKHBI ObITb MCTOUHUKOM COObITUH. CoOBITHSI MOTYT BBI3BIBAaTh
V3MEeHEeHUsl CYIIHOCTH, BHeILHero BHW/A, TapaMeTpPOB, XapaKTepUCTUK H3ydaeMbIX
00BEKTOB, TPOLeCCOB WX siBleHui. ['1aBHOe oT/Muue (GopM 4eTBEPTOTO YPOBHSI OT
pPacCMOTPEHHBIX paHee 3aK/IHUaeTcsl B TOM, UTO COCTOSIHUSI M3ydyaeMbIX OOBEKTOB U
TIPOLIeCCOB ueTBEPTOM (hOpMBI HE MOTYT OBITh OTIpe/iesieHbl 3apaHee.

Takum o6pa3om, ¢opmbl TIepBOro, BTOPOrO U TPEThEro ypPOBHeW SIB/SHOTCS
«JeTepMUHUDOBAHHBIMU»:  BCe  BapuaHThl JeUCTBUM  TI0/Ib30BaTesisi  3apaHee
NpelyCMOTPEHbI, CYLIeCTBYeT TOJbKO OJHO pellleHHhe, KOTOPOe CUUTAeTCs BEepPHBIM.

@®opMbI YETBEPTOTO YPOBHS — «HeJleTePMUHUPOBAHHbIE»: TIPU CO3[jaHUU 3/IEKTPOHHOTO
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oOpa3oBaTe/IbHOTO pecypca orpe/iesieHbl TOJbKO UCXO/[HbIe 3/IeMeHThI COZeP>KUMOTO U
rapameTpsl IpoLeccoB. B 3Tom ciyuae ornpefienuts Wiv IpeAyrajartb BCe JelCTBUS
WY OLLIMOKY TI0JTb30BaTe st HeBO3MOXKHO.

YpoBeHb MHTEPaKTUBHOCTU pecypca OIpejesisieTcsl MpUMeHsieMbIMUA (hopMamMu
B3aMMO/IeHCTBUs  yualllerocsi ¢ oOpa3oBareNbHbIM KOHTeHTOM. Ec/iM HHTepakTuB
Ga3upyeTcsl Ha JleTePMUHUPOBAHHBIX (hopMax, TOTrZia 37eKTPOHHBbIN 00Opa3oBaTe/bHbIN
pecypc IOJDKeH COJiepyKaTb He MeHee YeThIPEX pa3/nyHbIX (OpM B3aUMO/|eHCTBUS, TIPU
9TOM:

OOP oTHOCUTCA K TIIepBOMY YPOBHIO MWHTEpPaKTUBHOCTH, €C/JId B HeM
VCTIO/Ib3yeTCSl MeHee [BYX Ppas3/iWyHbIX (POPM B3aUMOJEHCTBUSI BTOPOTO U TPETbEro
YPOBHEW;

O0OP oTHOCUTCA KO BTOPOMY YPOBHIO MWHTEpPaKTUBHOCTH, €C/IM B HeM
Ucronb3yeTcs Be U 0osiee pa3nMuHbIX (OPM B3aUMOJENCTBUSI BTOPOTO YPOBHS, MO0
ofiHa (popMa TpeThero YpoBHs U O/iHa UK 6oJiee — BTOPOTO YPOBHS;

OOP oTHOCUTCS K TpeTbeMy YpPOBHIO WHTEPakKTUBHOCTHU, €eC/Id B HeM
MCTI0/b3yeTcs /iBe U Oojiee pa3nuyHbIX (HOpPM B3aUMO/IeMCTBYSI TPETHETO YPOBHSI.

HdocrtaTouHbiM ycioBUeM OTHeceHUs1 JOP K ueTBEPTOMY YPOBHIO SIBJISIETCS
OTCYTCTBHE [JeTePMEeHUPOBAHHOCTU JEeUCTBUM I10/Ib30BaTe/Nsd MPU MaHUITY/SLUAX C
3/1eMeHTaMU pecypca.

OrjeHKa YpOBHSI MHT@PAaKTMBHOCTH UCXOJUT UCKIHOUUTE/IBHO M3 B3aUMO/eHCTBUS
No/ib30Bare/is C COJepkaTe/JbHbIMM  3/IeMeHTaMH, IIpd 3TOM  Olepauuu C
MaHUMy/siTOpaMu He yuuTbiBatoTcs. Co3nanre DOP 6e3 WHTepaKTUBHOIO KOHTEHTa, TO
eCTb KOHTEeHTa, KOTOpPBbIM He/b3sl OTHeCTU HU K OJHOMY U3 yKa3aHHbIX YpPOBHeH

VIHTEPaKTUBHOCTH, He [JOIyCKaeTCs.
1.3 O630p UHCTPYMEHTOB A1 co3fianus DOP

3HauuTeNbHO YCKOPUThH Tpoljecc pa3pabotkn O0OP MOXHO C IIOMOIIBIO

CreLan3uPOBaHHbIX MPOrPAMM.
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[Tpocteie cpeactBa mnyOmvkaiyu OOP, ocHOBaHHbIE Ha HCIIO/Ib30BAHUU
nipunokeHuit Adobe Acrobat umu Microsoft Office (Word, Excel, PowerPoint)
Haubosiee ya0OHBI TIPM CO3/laHUM M TIyOJMKAIIMM  37€eKTPOHHBLIX yueOHUKOB U
METO/JUUeCKMX peKOMeHjaluid K HuM. [ pa3paboTkKyd aHMMaluii B pamkax OOP
MoxeT ucronb3oBaTbcst Adobe Flash nnu Adobe Animate CC.

Inst co3panust DOP B BUZie IPOrpaMMHOTO TIPOAYKTa MOTYT OBITh MCIIO/Ib30BaHbI
pa3uuHble 00BEKTHO-OPUEeHTHPOBAaHHBIe S3bIKU TIporpammupoBanus (C++, C#, Visual
Basic .NET, Java, Delphi u ap.) [Ipu nmpoekTupoBaHWM MpOrpaMMbl PeKOMeHAYeTCs
WCIO/Ib30BaHue MHCTpymMeHTOB UML-MmogenvpoBanusa (Harpumep, Sparx Enterprise
Architect, Magic Draw u gp.)

Co3panue CrieLjuaabHbIX TIPU/IO>KEHUH, TO3BOJISIFOLHAX cienaThb
a/IMUHHACTPUPOBaHWe y4YeOHBIX KYpPCOB TIPOCTBIM W TEXHOJIOTHYHBIM, CTajio
OpraHAYecKUM DPa3BUTHEM HJeU JUCTAHLIMOHHOTO 00yueHUs! ¥ TIPOM30IILI0 BO BTOPOH
TOJIOBMHE ABA/ILIATOTO BEKA B aKaJ[eMUUYECKOM CEeKTOpe.

OnekTpoHHOe oOydeHre BBLIILIO 3a Tpefiesibl YHUBEPCUTETOB U CTaJio
HEOTheMJ/IeMON YacTbi0 00pa30oBaHUsI U TIOBBIIIEHUS KBanU(UKaAlMKu BO Bcex cdepax
yeI0BeuYeCKOH JIeaTe/IbHOCTH C T0siBJieHUeM U pa3ButveM VHtepHeta B 1990-e roabl. B
2004 rogy nosiuiicsa ctangapt SCORM, KOTOpbIV MO3BOJISIET UCIO/Ib30BaTh COBMECTHO

MaTepuasbl Pa3/TMUHbIX KYPCOB.
1.3.1 LMS Moodle

Moodle — 3T0 crcTeMa ymipaB/jieHUSI KypcaMu (3/IEKTPOHHOe 00yueHHe), TakKKe
M3BeCTHas KaKk CUCTeMa yTipaBjieHuss o0yueHHeM WM BUPTYyasbHasi oOyuJaroijasi cpejia.
Ha3panue cucrembl sBisercs ab6peBuaTypoit ot aHri. Modular Object-Oriented
Dynamic  Learning  Environment (Moay/ibHass  00BEKTHO-OpHEHTHPOBAHHAsI
AuHaMuueckass oOyudatorjas cpega). Cucrema TipefcTaBisier coboii  cBoOoHOe
(pacripoctpanstomieecss 1o ymiieH3uu GNU GPL) BeG-mipusioykeHue, TpefoCTaBiIseT
BO3MOXXHOCTh CO3/laBaTh CAaWTbl [ OHaH-00yueHus. IlepBas Bepcusi Obuia

ripefcrasseHa 20 asrycra 2002 roza.
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CIOO Moodle 3annmaet npumepHo 18 % poinka B CIIA.

[Tnatdopma ripeocTaBisieT MPOCTPAHCTBO [Jisi COBMECTHOM paboThl yurTesieit u
ctygeHToB. B Moodle pgocTymHbl pa3ivuHble BO3MOXKHOCTH [JIs1  OTC/IeXKUBaHUS
yCIIeBaeMOCTH yYalluXCs, a TakKXKe eCTb TMOJJepXKa MaCcCOBOW perucTpaluu C
Ge3oracHoii ayTeHTHU(hHKALTEH.

Cucrema umeeT THUOKWM HHTep(eiic C BO3MOXXHOCTbIO KOHGUTYPUPOBaHUs
MakeTOB U JM3aiiHa OTJAeNbHBIX CTpaHul. IlnatdopmMy MOXXHO HMHTErpupoBaTh C
OO/IBIIIMM KOJIMUEeCTBOM TIPOTPaMMHOT0 obecrieueHusi, BK/tOYasi WHCTPYMEHThI st
0011IeHus1, COBMeCTHOM paboThl, yripaB/ieHUs] JOKYMeHTaMH U JpyTre TIPUIOKeHUs st
TIOBBILLIEHUST TIPOU3BOJUTETFHOCTU. Moodle iMeeT OTKPBITHIN UCXOAHBIN KO/, O0o/bliast

YacTh CUCTEMBI HallMCaHa Ha si3bIKe TiporpammupoBanys PHP.
1.3.2 CMS-6a3upoBaHHbIe pelieHust

Cucrema ynpasiieHusi cogep>xuMmbiM (aHri. Content management system, CMS,
cuCTeMa YIpaB/eHUs] KOHTEHTOM) — WH(OPMaLMOHHAasA CUCTeMa WIA KOMITbIOTepHast
rporpamMma, MCriosib3yemMasi /ijisi obecrieueHUs U OpraHU3aliui COBMECTHOTO TMpoiiecca
CO3/aHUs], peJlaKTHPOBAHUSI M YIpaBJIEHUSI COJEPKUMbIM, MHaue — KOHTEHTOM (OT
anri. Content).

CMS 00BIYHO COCTOHT M3 JIByX OCHOBHBIX KOMITOHEHTOB: ITPU/IOXKEHUS ISt
ynpaBiaeHuss KoHTeHTOM (CMA) B KauecTBe BHeEILIHEro M0JIb30BaTe/bCKOTO
vHTep(detica, O3BOJISIONIETO TI0/H30BaTe/0 [00aB/sATh, U3MEHITh U YAAIATh KOHTEHT
c BeDO-caliTa Oe3 BMelllaTenbCTBa BeOMacTepa, M TIPUIOXKEHWE J[IOCTaBKM KOHTEHTa
(CDA), KoTopoe KOMIU/IUPYeT KOHTEHT U 0OHOB/IsIeT Beb-CaiT.

OcHoBHble PpyHKIIMU CMS:

- TIpeioCTaB/ieHue WHCTPYMEHTOB [JI1 CO3JaHusl COJEepP)KUMOr0, OpraHu3aLiys
COBMECTHOU paboThI HaJ| COZeP/KUMBIM;

- yTipaBJieHUe COJiep)KUMbIM: XpaHeHWe, KOHTPOJIb Bepcuii, cob/ro/ieHre peykuma
[0CTyMa, yIpaBjieHue TTI0TOKOM JJOKYMEeHTOB;

- Ty O/IMKALUsS COJIeP’KUMOTO;
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- TIpe/icTaB/eHre UH(MOPMalUY B BUe, YA00HOM /I HaBUTaLUH, TIOUCKaA.

B cucrteme ymnpaBieHUs] COZEPXUMBIM MOTYT HaXOAWUTbCS CaMble pa3/MYHbIe
JlaHHbIe: TOKYMeHThI, humbMbI, GoTorpadun, HoMepa TeneOHOB, HayUHble JJaHHbIE U
Tak Janee. Takasg cucTeMa YacTO WUCIO/b3YeTCsd [Jjisi XpaHeHus, yIipaBeHUs,
repecMoTpa M MyOjMKaluu AOKyMeHTaluu. KoHTposb Bepcuil sB/isieTCs OAHON U3
Ba)KHBIX BO3MOKHOCTEM, KOT/J]a CO/IeP>KMMOe U3MeHSIeTCsI TPYIITIOH JIHII.

B obmem ciydae cucTeMbl yTpaBieHWS COAEP)KUMBIM [Je/ATCS Ha CUCTeMbI
yIpaB/eHuss KOPHopaTWBHbIM KOHTeHTOM (aHrzi. Enterprise Content Management
System) — st paboThI C COIEP>KMUMbBIM BHYTPH KaKOW-TMO0 OpraHu3alid ¥ CUCTEMBI
yrpaBieHuss Beb-cosepkuMbiM  (aHrn. Web Content Management System) ajis
nojiiep>Kku paboTsl BeO-caiiTa.

B03MOXXHOCTh pa3MecTUTb B CeTH VIHTepHeT U, TIpU HeoOX0JUMOCTH,
pelakTUpOBaTh JOKYMEHTbl, My/JbTUMe[ua W KIWeHTCKWe CKpunThl JavaScript
TI03BO/ISIET YTBEpP)K/aTh, UTO CUCTEMbl YIpaB/ieHHs BebO-COMEep)KUMBIM MOTYT OBITh
HCTI0/Th30BaHbl B KaueCTBe CUCTeM YIIpaB/ieHusi 00yueHueM.

[To manubIM abopaTopun W3Techs, B 2015 rogy 25 % Bcex cailToB paboranu
0/ yIpaB/ieHWeM CUCTeMbl yripaB/ieHust cofiepkuMbiM WordPress, B aBrycre 2018 —
6onee 30 %, a B MmapTe 2020 — yske 6osiee 41 % (701 phIHKA CHUCTEM YIIpaBJIeHUS
KOHTEHTOM cocTaBJisgeT 63 %).

®dyukimoHan WordPress MOXKHO pacIIupsiTh TIpd  T[OMOIM TJIaTHBIX U
OecrimaTHbIX TIarMHOB. [Ipu 3ToM cpeau OecrlaTHBIX TIJIATMHOB — CYIIleCTBYET
MHO>XECTBO PeIlleHU, TT03BOJISIONIMX TpeBpaTuTh WordPress B cucTemMy yIipaBreHUs
obyuennem [18].

[Tpu ripoBefieHye UCC/iefjoBaHUs ObLJI0O paCCMOTPEHO TIsiTh Harbosiee TIOMYISIPHBIX
(unbTpanys 10 yOBIBaHMIO TIOMYJISPHOCTH B MarasuHe IIPWIOXKeHHH) OecriiaTHBIX
TIJIaruHOB, AobaBstoix B WordPress (hyHKI[MOHA/T CUCTEMBI YIIpaB/ieHHs 00ydeHreM:
LifterLMS, Sensei LMS, Tutor LMS, LearnPress, MasterStudy. Bce paccMoTpeHHbIe
TJIaTWHbl  TIPEJJOCTAB/ISIIOT  BO3MOXKHOCTh ~ CO3/laBaTh KYPChl, TIJiaBbl (YpOKH) U

BUKTOPUHHI [1].
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1.3.3 [Ipounie UHCTPYMEHTHI

OTnuurTeTbHOM UepToil paCCMOTPEHHBIX paHee MHCTPYMEHTOB SIBJISIETCS TO, UTO
OHM TIpeIJIaTaloT TT0/Ih30BaTeI0 «HEKYI0 CBOOOAy aelicTBuii». Harpumep, WordPress
VMMeeT OTKPBITbI MCXOJHBIM KOJl, KOTOPbIA MOXXHO MOJW(ULIMPOBaTh M PacClIUpSTh
Mo0bIMU  cTIocob6aMu, KOTOpPBIe AOMyCKaeT JUIeH3Usl. BakHO OTMETHTh, UTO Cpeau
PacCMOTPEHHBIX TUIArMHOB paclIMpsTh W MOJU(MULIMPOBAaTh BO3MOXXHO TOJBKO KO
nnarvuHa «Sensei LMS»; Bce ocTanbHbIe TJIaTWHBL, Ja)Ke UMest OTKPBITbIA MUCXOHbBIN
KOZl, B COOTBETCTBHH C JIMIeH3WeH, He MOryT ObITb MoauduipoBaHbl. CrHcTema
Moodle Tak>xe MeeT OTKDPbITbI UCXOHBINA KOJ], KOTOPbIY TTPU HEOOXOAUMOCTU MOYKHO
nu3MeHsTb. OTAeNbHO CTOUT OTMETHUTh, UTO PACCMOTpPEHHbIEe CUCTEMbI — KpaiHe
TIOTY/ISIPHBI; TIOMYJ/IIPHOCTh, B CBOIO Ouepe/lb, TapaHTUPYyeT O0JIbIlIoe KOJIUYEeCTBO yKe
TOTOBBIX pacCIIMpPeHU U MOAJeP/KKY CO CTOPOHBI CO00IIecTBa U pa3paboTUMKOB.

[ToMUMO WHCTPYMEHTOB C OTKPBIThIM UCXOAHBIM KOJOM CYIlleCTBYeT MHO>KeCTBO
JIPyTUX TMpOINpUeTapHbIX pelleHul, Hanpumep, iSpring Suite — paciuvpeHue st
PowerPoint. iSpring Suite mo3BoJisieT C03/aBaTb 3JIEKTPOHHbIE TeCThI, AUAaOrOBbIE
TPeHa)KEphl, 03BYUMBaTh C/aii/ibl, 3aNMChIBaTh CKPUHKACTbI, MOHTUPOBATh BU/E0 WU
co3naBaTh obyuaroriie urpel [8]. NeoBook Professional — cucrema jsi pazpaboTku
3JIEKTPOHHBIX TyO/MKaluii U Tipe3eHTalmi. Everest — cucrema, pa3paboTaHHas
CrieliaabHO /iJisi 0Opa3oBaTebHbIX TIPUIOYKEHUH, B TOM UHC/Ie U [Jis AUCTaHI[MOHHOTO

oOyJeHUs U T.[]. U T.].
1.4 Drarel pazpabotku SOP

[Mpouiecc  paspabotkm OOP coctour W3 [JBYyX OCHOBHBIX  JTarlOB:
TOATOTOBUTE/IBHOTO ¥ KOMITOHOBKM.

Ha nepBowm sTtane (1ogroToBUTE/IbHOM) TIPOM3BOJUTCS:

- 110/100p UCTOYHHUKOB U (POPMHUpPOBaHHE OCHOBHOT'O CO/I€P>KaHUS;

- CTPYKTypU3aliys MaTepHrasia ¥ pa3paboTKa Or/iaB/IeHuUs UK CLieHaPUS;

- lepepaboTKa TeKcTa v (hOpMUPOBaHNUE OCHOBHBIX Pa3/lesioB;
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- BBIOOp, Co3/iaHre 1 00paboTKa MaTepHasa At MyIbTUMeJUHHOTO BOTIION[eHUS
(BUZIEOCHOKETHI, 3BYKOBOE COTIPOBO>KZEHUE, TparuecKrie N300pa>keHusl).

Ha BTOpOM 3Tarie TpOM3BOJAUTCS KOMITOHOBKA (COOpKa B €IMHOE I[eJI0e) BCEX
oToOpaHHBIX U pa3paboTaHHbix uyacTtel ODOP (MHGOpPMAIMOHHBIX, O00yYalOILKX,
KOHTPOJIUPYIOIUX) [IJIs1 TIPEbsAB/IEHHsS] 00yUaroIUMCs B COOTBETCTBHU C 3alyMaHHBIM

aBTOPOM CL|eHapHeM.
1.5 TexHosornueckue ocobeHHocTH pa3pabotku S0P

Cogepxanne ODOP  [0O/DKHO — COOTBETCTBOBAaTh  YPOBHIO  [0/Iy4aemMoOro
obpa3oBanus. B HacTostiijee BpeMst pa3pabotka SOP pomkHa ObITE OpHEHTUPOBaHA Ha
TO/TyYeHue 3a/laHHbBIX TIpOrpaMMOu JVCLIUTUTUHBI KOMIIE€TEeHLIUN. Ha
TIOJTOTOBUTE/ILHOM 3Tare BeJETCs 1oA00p Wiu pa3paboTka UCXOJHBIX MaTepyasoB s
O0OP  (TekcToB, rpaduuecKUx  WIIKOCTpALUM, aHUMAl[MOHHBIX, ayJAu0 U
BUZieobparMeHTOB W T. [I.), BK/IOYas pa3paboTKy wunu mnpuobpereHWe, TIpU
HeoOX0IUMOCTH, TlaKeTOB yueOHBIX MPUKIAJHBIX TporpaMMm. Ha 3Tom 3Tare 0ObIYHO
WCTIOJTb3YIOT TIPOTpaMMHbIe CpejiCTBa OO0IIlero Ha3HaueHus: TeKCTOBbIe U rpaduueckue
pelaKTOPbl, aHUMATOPbl, MPOrpamMMbl OIU(MPOBKU ayAuo0/BUjle0, UHCTPYMEHTa/IbHbIe
CpeZibl IPOrPaMMUPOBAHUSA U T.I1.

B crpykrype DOP npuHATO BbIJENATH BBeJEeHHE U OCHOBHYHK 4aCThb, KOTOpas
COCTOUT W3 pa3/e/ioB, I'/aB, TeM. BBeleHue sBsieTC BaXHbIM 371eMeHTOM OOP,
TIOCKOJIbKY B HeM 00OCHOBBIBaeTCs aKTyalbHOCTh AaHHoro JOP u orpepensitoTcs
ypOBeHb 00pa30BaHUs W ayAWTOpHsS, Ha KOTOpble pacCuuTaH JaHHbIM pecypc. [lpu
(OpMHUpPOBaHMHU COZIEpKaHUsI PeKOMEH/IyeTCsl PasZie/IuTh ero Ha JIBe 4aCTU: OCHOBHYIO
yacTb, 00s3aTeNbHYIO [JIi W3ydeHus, W JOTOJIHWTe/bHYI0 — BapUaTHUBHYIO, AJis
yriay68HHOTO U3yueHusl MaTepurasa, PaclliMpeHys Kpyro3opa, MoBbIIIeHss MOTUBALUM.

[Ipu pa3paboTke CTPYKTypel u copepkauusg ODOP HeoOX0AWMO YUHTHIBATh
C/ieayroliye TIPUHLIMITBI U TeXHOIoruueckre ocobeHHocTH [17]:

1. IlpyHUMII ~ TPUOPUTETHOCTUA  Medaroruueckoro  nozaxoga.  [IpuHuumn

peasM3yeTcss uepe3 TIOCTAaHOBKY 0Opa3oBaTe/libHOW 1jeid U pa3paboTKy
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cofiep>kaHusi oOpa3oBaTesbHOM [/1esiTe/IbHOCTA Ha OCHOBe OJHOTO WU
KOMOWHAIIMM U3 HEeCKOJbKUX [JUJAKTUUeCKUX TIOJXO/0B: CHUCTEMHOTO,
CHUHepreTU4ecKoro, npo6sieMHOr 0, a/ITOPUTMHUYECKOT 0,
MPOrpaMMHPOBAHHOI0, TMPOEKTHOIO, 3BPUCTAYECKOrO U T.A. CuCTeMHBbIM
MOJXO/ O3HayaeT, uTO Liejsecoobpa3HO pa3pabaTbiBaTb KOMILIEKCHbIE
rnocobusi, BK/ItOUaroIMe Kak JIeKI[MOHHBIM MaTepuas, CeMUHapCKUe 3aHSITHS,
TaK 1 KOMOMHUPOBAHHbIE YPOKU (HaripuMep, MPaKTUKH /ISl TYMaHUTapHbIX U
ob1ecneranbHbIX AUCLIMIUINH).

2. Tlpuniun Moaysisa. Marepuan fo/bkeH ObITh pa30MT Ha pasesbl, COCTOSIIVe
u3 moaynei. Kaxaelii MoAy/sb J0/DKeH ObITh MUHMMAa/ieH 1Mo 00béMy, HO
3aMKHYT I10 COZIepPyKaHUIO.

3. [lpunyun nonHOThl. Kaxapli MOAy/b [O/DKEH UMMeThb  C/IefyHoLue
KOMIIOHEHTBI: TeopeTHYecKoe SpO, KOHTPOJIbHBIE BOIIPOCHI 10 TEOpPUU U
npumepbl. VHOrZa T1o0se3HO [JaBaTb WCTOPUYECKUM KOMMEHTAapudh WU
XPOHOJIOTUUECKYH0 KapTUHY pa3BUTHsS KOHKPeTHOI'0 HallpaB/IeHNs.

4. TlpuHIMI HarasAHOCTU. WJIMFOCTPaTHBHOTO MaTepuasa JO/DKHO OBITh Kak
MOYKHO Oofibllie ¥ OH JO/DKeH ObITh TpeficTaBleH B KakgoM Mmopayse. Ilpu
orOOpe M TOATOTOBKE W/UIOCTpALUil cjefyeT BbIOMpaTh Takue, KOTOphIe
BBITIOJIHSIOT He peKJIaMHYI WM pa3BjeKaTesJbHYI pPOjb, a O00yuarolyo
(GYHKLHIO.

CremyeT CTpeMHMTBCS K MaKCHUMa/JbHOMY HCIIO/b30BaHUIO W/IIFOCTpPALUi B
MecTaX, TPYJAHbIX [Jid TIOHUMaHus ydeOHOro Marepuasna; Aasi 00oOileHUd u
cucTeMaTU3aliy TeMaTUYeCKUX CMbIC/IOBBIX OJIOKOB; Ziisi OOIero O)KWB/EHUsI BCEro
yueOHOr0 MaTepyvasa U paccpeJjJOTOUeHHOT0 TI0 BCeMY TTOJIH0 TeKCTa Kak 1eyaTHOro, Tak
Y 3JIEKTPOHHOT O (THUIepPTEeKCTa).

Ha BTOpOM 3Tare KOMIIOHOBKY 3/1eKTPOHHBbIX MaTepuanoB B DOP MOKHO
OCYILIeCTBUTH MyTEM MPSMOT0o NMPOrpaMMUPOBaHUS ClieHapusi 00yueHHsi Ha KaKOM-JTH00
anroputMuueckoMm sisbike: Java, PHP, Python u T.n. B 5TOM Cs1yuae posis HaBuraropa B

nipoijecce 0OyueHUsT BLITOHSIET CLieHapUii, B TO BpeMsl Kak TTPU UCII0/Ib30BAaHUN TOJIBKO
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HTML 53Ty posb, KaKk M B TpPaJWIMOHHBIX YyueOHMKAX, BBITIO/IHSIET OIJIaB/eHHe.
[IprimeHeHUe $3BIKOB IIPOTPAMMUPOBAHMS T103BOJISIET peaji30BaTh IIPaKTUUYeCKU
nmo0ble AUIAKTUUYeCKHe MEeTOJUKU aBTOpa M pa3pab0TunkoB. OfHAKO 3TOMY MOJXOy
TIPUCYLLU U CYLLIeCTBeHHbIe HeIOCTaTKU, TaKUe KaK:

- BBICOKasl TPYI0EMKOCTB Tporiecca pa3pabotku JOP;

- He0OXOZIMMOCTh MpHBJIeUeHUS TTPO(eCcCoHATLHBIX TIPOrPaMMUCTOB,;

- HEBO3MOXXHOCTh BHECeHUsI U3MeHeHU Oe3 TiprB/iedeHust IPOrPaMMICTOB;

- CylecTBeHHasi 3aBUCUMOCTh AUIaKTUUeCKOTO KauecTBa ClieHapus 00yueHus OT

rejlaroruyeckoi KBaaudukayy pa3paboTunKoB.
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2 PASPABOTKA 30P
2.1 Apantanus TpeboBanuii K S0P

Metogonorusi Agile uyéTko ompepensieT NPUHLUNBI THUOKOM pa3paboTKu
MPOrPaMMHOTO obecrieueHUsl, HO He TpejjlaraeT HUKaKUX KOHKPETHBIX UHKeHEepHBIX U
MpakTUUeCKUX MeToZioB. KynbTypa DevOps sBaseTcsi cyrybo TpaKTHUUeCKUM
OTBEeTBJIeHHeM MeTojonoruu Agile u, TakuM o0Opa3om, TipefjiaraeT HeAOCTarollye
peleHuss U MeTOJbl; B CBOK O4Yepe/lb, HerpepbiBHas WHTErpalusi U HerpepbIBHOEe
pa3BépThIBaHUe SIBJISIIOTCS NposiBieHussMU DevOps [6]. OTcrozia MOXKHO cZiefiaTh BbIBOJ,
YTO MaTepualbl, UCMOJb3yeMble Ay U3ydeHUss Metogosioruu CI/CD [o/DKHBI UMeTb
IIPaKTUYeCKYyI0 HarpasIeHHOCTb.

Ha cerogHsimHUil JeHb CyllecTByeT 00JibllIoe KOJIWYECTBO WHCTPYMEHTOB U
cepBucoB i peamu3atiuu CI/CD. B Kakoii TIporpaMMHOM cpejie BbIpabOTascst CBOM
Habop MHCTpymMeHTOB [2]. TIpy 3TOM WHCTPYMEHTBbI OJHOM CpeJibl HAEeMHO CXOXH C
VHCTPYMEHTaMHU [Jpyrou cpezpl. Hampumep, A/ HanvcaHWs aBTOMAaTU3MPOBAHHBIX
TeCTOB B Java-cpefie MCTI0/Ib3yeTcs bubmmoreka «Junit». 3Ta 6ubroTeKa Oblyia epBoi
B CBOEM pOjie U TOJIyunsia HAaCTOIBKO IITMPOKOE PacripoCTpaHeHue, YTO pa3paboTurKu
Apyrux cpej Hauaind KommpoBath eé wuHTepdetlicel. Tak PHP-pa3paboTuviku
CKOTIMPOBa/IM yCIlelIHble MHTepdelchl Junit ¥ Has3Baid MOJyUMBLIWNCS MPOAYKT
«PHPUnit». TToxoxxum o6pa3om moctyruau pazpaborunky Python, paspaboTtaB Mo/y/ib
«unittest», KOTOpbIM Hapyliaer cTaHzaptel PEP 8, komupys opuruHaibHble
vHtepdeiickl 13 Junit [16]. [Ipyroii mnipuMep — cTaTH4YeCKWe aHa/JIU3aTOpbl KOJa:
«PHPStan» — pna PHP, «Pylint» — pns Python, a B ciayuae Java — BCTpOeHHbIM
KomruiaTop. [lo3ToMy pa3pabaThiBaeMblii 0Opa3oBaTe/bHBINM Pecypc AO/DKeH ObITh
HalleJieH Ha TO, UTOOBI JOHECTU [I0 yualliuxcsi (hakT CYIeCTBOBAHHUSI CXOXKHX K/IacCOB
WHCTPYMEHTOB W 00II1ie TIPUHLUIBI pab0Thl C HUMH, HO He PacCMaTpWBaTh KaXK[bId

KOHKPETHbIﬁ HMHCTPYMEHT B JeTa/IdX.
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Hpyrasi BakHasg mipobiemMa 3ak/HOuaeTcss B TOM, UTO pacCMOTpPeHHe
WHCTPYMEHTOB 0e3 MOBTOPeHU W peasibHOTO TpHUMepa BeJET K ObICTPOMY 3abbIBaHHIO
MaTepuana. Otciofa cieayeT, uTo oOpa3oBaTe/bHBbIM pecypc JO/DKeH TMpefJiaratb
y4aluMmcs, Kak MUHUMYM, TPeTHH YPOBEHb NHTEPAaKTUBHOCTH.

OfgHO W3 BO3MOXHBIX peLIeHWW 3aK/IuaeTcd B CJIeAyHOLleM: yyalluecs,
PYKOBO/ZCTBYSICb TIPeJOCTaB/IEHHbIMU TeOpPeTUYeCKUMH MaTepuasamy, [OIOJIHSIOT
PacCMOTpEeHHbIe TIpUMephbl, M TaKUM 00pa3oM peanu3yroT IMonHoleHHb CI/CD-
naitulaiiH B KOHTEKCTe COBpPeMeHHOTo BeO-mpoekTa. [Ipu 3TOM pe3ysbTaT UX
[leATeJIbHOCTU, BO-TIEPBBIX, CTAHOBUTCS BUJEH Cpasy, YTO IOBbILIaeT MOTUBALUIO, BO-
BTOPBIX, COXPaHsSeTCs B CIIpaBOYHOW (popme. HanprmMep, npy W3yyeHUH BO3MOKHOCTeN
GitHub Actions 0o mnapamieny3anuu 3a/ay, HEOJAHOKPATHOe T[OBTODEHWE U
JIEMOHCTpaL¥sl BO3MOJKHOCTEM CepBHCAa OTJOXKUT B TOJ0Bax yuyalmmxcs (akT
CyllleCTBOBaHUSI U c(epbl NMpUMeHeHHs Mapaienv3aiuyu B cepBuce GitHub Actions;
ec/id ydaiuecs: 3a0y/lyT KOHKpeTHble TapaMeTpbl, OHM BCerjja CMOTYT BEPHYTBhCS K
daliny c KoHpuUrypalyei U BOCIOIb30BaThCS UM KaK CITPABOUHUKOM.

Pa3paboTka TUMOBOTO BeO-TIpoeKTa He BXOAUT B MaTepHasbl Kypca U SIB/ISeTCS
OTZie/IbHOM OOILLIMPHOM Temol, pacCMaTprBaeMoW Cpa3y B HECKOJIBKUX AMCLIMTUIAHAX.
CnenoBarenibHO, yualliecsi AO/DKHbI MMeTb BO3MOXKHOCTH OBICTPO, a TJlaBHOe, He
BJaBasicb B MOAPOOHOCTH, 3amoyuyuTh HeKWW BeO-TIpOeKT, K KOTopomy U Oyzer
npuMeHeHa Metogosioruss CI/CD. Yuamuecs MOryT BOCIIO/Ib30BaThCsl MPOEKTaMU,
KOTOpble OHU pa3paboTanu paHee; UM — yyKe CYyILeCTBYIOIIUMU JeMOHCTPALIMOHHBIMU
npusiokeHusimu, Harpumep, «Symfony Demo Application». Ilocnegnuii BapuaHT
ABJisieTcs: Oosiee TIPeANIOUTHUTETbHBIM, TIOCKOBKY [1€MOHCTPAI[UOHHBIE TTPUIOXKEHUS
00OBIUHO 3a/IeiCTBYIOT OOsiee LIMPOKUM CIIeKTP TeXHOJIOTHUM: OHM TOKPBITHI TeCTaMH,

BKJIFOYAIOT JIMHTEPBI, CKaHEPbI 3aBUCUMOCTEN U T.J,.
2.2 TIpoektrpoBanue JOP

[Tepes HavasoMm pa3paboOTKK 3/IeKTPOHHOTO 06pa3oBaTe/ibHOTO —pecypca

Heo0X0UMO TIOATOTOBUTE CIieHapHii U 1MoA00paTh MHCTPYMeHTHI [7].
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2.2.1 Ctpykrypa S0P

Pa3pabaTtbiBaeMblii 3/1IEKTPOHHBIM 00pa3oBaTebHBINA Pecypc mpeAcTaBiseT co0ok
I[UK/I CTaTel, KOTOpble MOYKHO Pa30UTh Ha TPU OCHOBHBIX pa3jeria:

1. Benenue.

2. HenpepriHas unTerpanus (Continuous Integration).

3. HeripepbiBHas focTaBka u pa3BépthiBanre (Continuous Delivery/Deployment).

Bo BBegeHuu paccmarpuBaercs posib Metozgosiorud CI/CD B CcOBpeMeHHbIX
1uKaax pa3pabortku I10, eé cBs3b ¢ DevOps u Agile, mpenmyiriecTBa ¥ HeJOCTaTKH,
obmue moHaTus. OCHOBHasl 3a/laua BBe/leHHWs — T[IOKa3aTh 3HAUMMOCTb M, Kak
c/lefCcTBUe, Be3decyllHocTb  Metogosoruu CI/CD. 3JT1oTr  pasgen  COAepKUT
WCKIIOUUTETbHO TeopeTHUeCcKre MaTrepuanbl: TeKCT W u3obpakeHus. Pasgen
OKaHUMBaeTCsi BUKTOpPMHOW. BUKTOpMHa  TipefocTaB/isieT  0OpaTHYH  CBsi3b,
He3aMe/yTTeTbHO 0003Hauast HeBepHbIe OTBETHI U MOSICHEHUS K HUM.

Bropori paszen paccMaTpuBaeT HeNpPEPBIBHYK) UWHTErpalil0 W UMeeT
TPaKTUUECKY0 HarpaB/JeHHOCTb. [Iopsilok pacCMOTpeHHsT MHCTPYMEHTOB U, Kak
CJIe[ICTBHE, TJIaB OTpeZie/ieTCs] TUTIOBLIM ClleHapreM PabOoThl C HACTOSIIUM IPOEKTOM.
[To sTOM >Ke MpUUMHe peasbHasl 3a/laua W e€ MpakTUUyecKoe pellleHre Mpe/llieCTBYOT

Teopuu. [leTanbHast ”HpOPMALMsi O BTOPOM pasfiesie rpeZcTaByieHa B Tabnure 1.

Tabmuiia 1 — ['maBel BTOpPOro paszesna

Ne | Ha3BaHue ry1aBbl PaccmatprBaeMble MHCTPYMEHTBI U IOHSATHS
n/n
1 SSH: 3amumiénHoe | SSH, ssh-keygen, acuHxpoHHoe 1MdpoBaHUe,
coelUHeHMe ssh-agent, koHduryprupoBanve SSH-kmoueil B
GitHub u GitLab
2 Pasmerjenne  npoekta B | [IpoekT «Symfony Demo Application», ¢dopk
GitHub Pero3uTopHs, OCHOBBI paboThl ¢ Git, HACTPOUKH
GitHub Actions




ITpopomkeHue TabauIp! 1
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HuvpekTtopus .github: nepsbiii

MexaHu3M COOBITHI U TIOAITMCUYHMKOB, MakIIaiiH

nauriaH (workflow), 3azaua (job), action-mpuioxkeHue,
OTUéT TI0 MaWIIaliHy, OT/aB/MBaHKe OIMMOOK B
TNauryianHax

Kemr GitHub: yckopenue | MeHemxep  3aBUCMMOCTed (Ha  TpuUMepe

Tanr/iaiiHoB Composer), .lock-daiinbl, orpannuenuss GitHub
Actions, KelllipoBaHue (mpuokeHue
actions/cache), si3bIK BbIpa)KeHHM, KOHTEKCTHI,
byHKIMH

PHPUnit: TDD wu Test First Design, PHPUnit,

aBTOMAaTU3MPOBaHHOE aBTOMAaTU3MPOBaHHbIE TeCTbl, CeMaHTUYeCKoe

TeCTUPOBaHUE BepCHOHHUPOBaHUE

JIuHTephl: KakK He 3a0biTh | JIunTep,  DI-KOHTeliHep,  mapaseny3aiys,

IIpO TOUKY C 3aIIsITON

co3JjaHue action-rpuaokeHuu, Teru Git

PHP CS Fixer: craHgaptsl

HalTMCaHHWA KOJad

CraHpapTbl HaIlMCaHUS KOJQ, CTaH[apTHbIe

peKoMeH1aluu (Ha ripuMepe PSR),

napamMeTtpu3alius action-ripunoxxenuri, PHP CS

Fixer

PHPStan: tTurnobe30rnacHOCTb

0e3 KOMOU/ISALUN

Cratuueckuii aHanIu3aTop Koja (Ha Tipumepe

PHPStan)

Symfony CLI: TOMCK
ySI3BUMOCTEU B
3aBUCUMOCTSX

ABTOMaTH3upOBaHHasi  TpoBepka pabouero

OKpY>KeHHs, TIpPOBEpKa 3aBHUCHUMOCTel TIpOeKTa
COOBITHS

Ha YA3BHMOCTH,

GitHub Actions

rnepuogndyeckue

B mnepBoil rnaBe yualuecss 3HaKOMSTCSI C TIPOTOKo/ oM SSH Ha TpuK/iaJHOM
YPOBHe. Yuauuecs AOJ/DKHbI CreHepUpOBaTh Mapy K/roued, HacTpouTtb SSH-areHT u

n00aBUTH CreHepUpOBaHHbIN MyO/IMUHBIN K/TH0U B HacTpouku GitHub.
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Bo BTOpoil rnaBe yuailvecss pa3MelljaloT Komuu mpoekta «Symfony Demo
Application» B ux GitHub-peno3suTtopuu.

B TpeTbeii ryiaBe yuairuecss CO3Jal0T NPUMUTUBHBIA MakruiaiH. [Isi 3TOT0 OHU
co3maroT HOBYIO Git-BeTKy, B KOTOpOW OyJeT NpOMCXOAWUTH JanbHeinas paborta,
3HAKOMSITCSI C OCHOBHBIMU TTOHSTUSMU TaMIljlakHa M CO3[al0T [IB€ BepCUM TauriarHa:
O/IMH, 3aBepIIAIIIUICS YCIelHo, BTOpod — ¢ omubkoi. ['MaBa 3aBepiiaeTcst
BUKTOPUHOM, MOCBSAIIEHHON OCHOBHbIM ToHATUSAM GitHub Actions (workflow, event,
job, action) u 0CHOBaM CHHTaKcHca KOH(UTypalMOHHBIX (HaiisioB.

B ueTrBépToM TI/aBe yualluecss HACTPauBaKOT Kelll 3aBUCHMOCTEM IIPOEKTa,
TIpe/IBapUTe/IbHO YCTAaHOBUB MX. YUallliecsl JOJDKHBI 100aBUTh B MaMIIaiiH [jBa HOBBIX
111ara: yCTaHOBKY 3aBUCMMOCTEN U UX KeIlTMpOBaHUe.

B nstoli r/iaBe yuailyiecsi 3HaKOMSTCSI C aBTOMAaTU3MPOBAHHBIMU TeCTaMU Ha
nipumepe dperimBopka «PHPUnit». Yuamuecss A0/mDKHBI 100ABUTh B MAWTUIaiH HOBBIN
11ar, OTBEYaroIUK 3a TECTUPOBaHUE.

B miectoii ryiaBe yuaruecsi 3HaKOMSITCSI C JIMHTepaMHU KaK K/1acCOM YTU/IUT U
OCHOBaMHU pa3paboTKu action-TipwiokeHWd. Yualiuecs [AO/DKHBI —700aBuTh 4
O/THOTUITHBIX Il1aTa B TaMI/aiiH; 1OC/ie 3TOr0 OHU JO0/DKHBI BHIHECTU TOBTOPSIOLIHECS
3/IeMeHTBI B OT/le/TbHOe TIPU/IoKeHWe U pa30ouTh OJHYy 3a/lauy Ha JBe MeHbIuX. ['/laBa
3aBepIillaeTCs] BUKTOPUHOM; BOMPOCHI BUKTOPHHBLI TIOCBSIIIIEHbI CTPYKType aiiioB
KOH(UTypalyu MaumlaiHOB M action-mMpuoXKeHUH (s13bIK BBbIPa’KEHUM, KOHTEKCTHI,
BO3MOYKHbBIE OILWH U T.I1.).

B cenpMoli r/1aBe yualiuecsi 3HaKOMSTCS C K/JacCOM YTWIWT, OTBeYarolluX 3a
TPOBEPKY KO/la Ha COOTBETCTBME CTaHZApTaM (pOpMaTHpOBaHMS. Y4allldecs [OJIKHbI
BBIMTYCTUTh HOBYIO NapaMeTPHU30BaHHYI0 BEPCHUIO action-TpuioXKeHus, pa3paboTaHHOTO
B TIpe/IbIyIIlel TlaBe, ¥ J06aBUTh HOBBIM IT1ar B TIAMTIIaliH.

B BoCbMOV r1aBe yvanyecst 3HaKOMSITCS CO CTaTUYECKUMM aHa/In3aTOpaMu KoJa.
[ns 3TOro yuaruecsi [AO/DKHbI YCTaHOBUTh W HACTpOuTh yTunuty «PHPStan» wu

100aBUThL HOBBIM IT1ar B IMAMII/IakH.
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B nocnepHeit rnaBe BTOPOro pasfena yuauliudecss 3HAKOMSATCA C yTWIATOM
Symfony CLI. Yuamiuecss [A0/DKHBbI BBIMYCTUTh HOBYIO BEePCUIO TPUJIOXKEHUS,
pa3paboTaHHOTO B 111eCTOU T/iaBe, 0OaBUMB B HEro MpoOBepKy paboyero OKpy>XeHUs U
CO3/7]aTh HOBbIW TaWI/IakiH, 3allyCKaeMbIl MepUOIAUeCKH, TJIaBHOU 3aZjlauell KOTOPOro
SIBJISIETCS TIOMCK YSI3BUMOCTEM B 3aBUCUMOCTSIX MIPOEKTa.

B KkoHnile pa3szena pacrionaraetcs o06oOirjaroiijas BUKTOPWHA. BoOMpockl 3ToM
BUKTOPHHBI TIPU3BaHbl 3aKpeluTb BCe HAaBbIKM, IIOJIlyYeHHble B XOJe OCBOEHUSs
MaTepyasioB pasfiejla, U WUMEKT [IUCTUHKTUBHBIM XxapakTep. [locyegHee KadyecTBO
BbIHY)K/IA€T YUalllUXCSl BbISBUTh M 3allOMHUTH pPas3/iMuUsi MeXAYy pacCMOTPEHHbIMU
VHCTPYMEHTaMHU.

V3mMeHeHUsT B O4YepéJHOCTA TIJlaB — HeBO3MOXHBI. [lopsijok orpefenéx
CLieHapy¥eM U B3auMMOCBS3bI0 MeX[y pacCMaTpyBaeMbIMU TexXHOJIorvsMu. Haripumep,
SSH paccmaTpuBaeTcs ¥ HacTpavMBaeTCsl B CaMOM Hauajie, TIOTOMY UTO ydalluecsi B
C/1elyIOLUX I1aBax [JOJKHBI B3aUMOZeNCcTBOBaTh ¢ peno3utopusiMa GitHub mo stomy
npotokomny [11].

Tpetur pasfen paccMaTpUBaeT HENPEPBIBHYIO [OCTaBKy U HelpepbIBHOE
pasBépThbIBaHME M Takke HKMeeT I[IpaKTUYeCKyl0 HarpasiaeHHOCTb. CoO CIIUCKOM

pPaCCMaTpHUBa€MBIX TIOHATUU U HWHCTPYMEHTOB MO>XHO O3HAKOMMWTLCA B Ta6]'II/IL[e 2.

Tabsuiia 2 — ['1aBbl TpeThero paszena

Ne /1t Ha3Banwue riaBbl PaccmaTpriBaeMble MHCTPYMEHTHI U
TTOHSITUS

1 [ToaroroBka cepsepa Xoctunr, ACL, Nginx, CGI (Ha
npumepe PHP-FPM)

2 Rsync: pyuHast focTraBka Rsync, GitHub Secrets, sshpass

3 Deployer: aBTOMaTuueckas | .env-daisl, Deployer

JOCTaBKa U pa3BEpThIBaHUE

4 Teru wu pemussl: mnopsgok B | GitHub flow, Personal Access

nauriaiHe Token, pemusbl GitHub
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B mepBoii r1aBe ydaiiuecs TOATrOTaB/IMBalOT CepBep, Ha KOTOpPOM OygeT
pasBépHYT IpOeKT. [I1 3TOro OHM [OJ/DKHBI MOANOTOBUTH XOCTHHI, YCTaHOBUTb
TpeOyeMble MPOrpaMMbl U YTWINTHI U HACTPOUTL BeO-cepBep Nginx (/151 cTaTUUeCKUX
daiinoB u CGI-ckpuntos) [9].

Bo BTOpOM I71aBe yualyecs 3arpy’karoT IIPOeKT Ha CepBep IpPY ITOMOLM YTUIUTHI
Rsync. [17ig 3TOr0 OHU AO/KHBI HACTPOUTh ceKpeThl GitHub u fo6aBuTh HOBYIO 3az1auy,
COCTOSIIIYI0 U3 HeCKOJIbKUX I1ar0B Y BBITPY>KAKOIIYH0 (hali/ibl TpoeKTa Mo rsync.

B TpeTbeii rnaBe yuallMecsi 3arpy)karoT (aiiibi  Ha  cepBep B
aBTOMAaTU3MPOBAaHHOM peXkKuMme Mnpy nomoly yTuauTel Deployer. Yuamjuecss m0/DKHBI
TOMeHsITh pabouee OKpy’KeHUe TTPUIoKeHUsl, HAaCTPOUTh yTUIUTY Deployer i 00HOBUTH
3ajauy, Ao0aB/ieHHYH0 B TipefbiAyiledd ryaBe. [locse 3Toro yudamguecsi BHOCSAT
n3MeHeHUsl B (aiiibl IPOeKTa M HaOJIOJAI0T aBTOMAaTHU3MPOBaHHBIM TPOLECC AOCTaBKU
Y pa3BEépThIBaHUS.

B nocnegHert rnaBe TpeThero pasfena ydaljudecs aBTOMAaTU3UPYHOT U
COBEPILIEHCTBYIOT BBINYCK peJW30B MNPWIOKeHUs. 1 3TOro OHM CO3[Jar0T HOBBIU
Personal Access Token, wucrionbsyembiii mpu API-BeizoBax K GitHub, BbHOCST
TIPOLIeCCHI JOCTaBKU M Pa3BEPTHIBAHUS B OT/e/IbHBIN MalIIavH.

B TpeThem pa3iesie TIOpPSIOK TJiaB TakKe He MOKeT ObITh u3MeHEH. Paspen
3aBepllaeTCsi BUKTODWUHOW, BOMPOCHI KOTOPOM  TOCBSALLEHBbl  WCK/IFOUUTETBHO
VHCTPYMEHTaM U MOHSTHS, CBSI3aHHBIM C HEMIPEPBIBHOW /IOCTaBKOM Y Pa3BEPTHIBAHUEM.

[Tocne mo3TanHOrO BBHITIOJIHEHUS TPAaKTUYECKUX 3aJaHuil BTOPOrO U TPEThero
pa3/ie/ioB Y yuallMXCsl A0J/DKHA MOJyYMThCs TUroBas KoHurypaius GitHub Actions.
[TonyuuBiIIMeCs TIaWM/akiHbl He SIBJISIOTCSI «OTOPBAHHBIMU OT peaslbHOCTH TeCTOBBIM

TIOJIMTOHAMK» U MOT'YT OBITh MCITOTb30BaHbI MPY Pa3pab0TKe HACTOSIIEro Beb-TIpoeKTa.
2.2.2 BrIbop TeXHOIOTUM

[TockonbKy pa3pabaTbiBaeMblii pecypc TIpe[CTaB/sieT CO000W IMK/I CTaTed,
TIpUMeHsieMble TeXHOJIOTHH [O/DKHBI, B TIEPBYIO Odepe/ib, IM03BO/IMTH HaOWpaTh U

pelakTHPOBATh TeKCT U N300pa’keHusl.
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BeiBoi cofepXKMMOro CcTtaTeld Ha SKpaH SIB/ASIETCS BTOPOM Ba)KHeWIen
1po06JiIeMOi: OHO CO/IEP’KUT MHOTO TIPUMEPOB KoZia 1 n300pa’keHnH, KOTOpbIe JO/DKHbI
ObITH KOPPEKTHO (hpopMaTHPOBAHbI B THOOOM OKPY>KeHUH.

Takke [JO/DKHAa MOPUCYTCTBOBAaTb BO3MOXXHOCTh CO3/jlaBaThb W peJJaKTUPOBAaTh
VHTEePaKTUBHbIE BUKTOPUHBI.

Cpeay paHee pacCMOTPEHHBIX WMHCTPYMEHTOB 3TUM TpeOOBaHUSM OTBEYarOT
cucTeMa ympasjeHus: Kypcamyd Moodle u HekoTopeie CMS-6a3upoBaHHbIE peIleHYsl.
Takke MO)KHO pa3pabotaThb HoBoe pelieHne Ha 6a3ze HTML wu JavaScript.
PalmoHanbHOCTE TIpUMEHEHUSI TOTO WM HWHOTO UWHCTPYMEHTa OIpefessieTcs
CYIIECTBYIOIIMMH, y>Ke 3a/leiCTBOBAaHHBIMHU TIPH O0yueHWH, TeXHOJIOTHsMHU. ['opa3zio
ynobHee u ObicTpee Oyzaer BBecTu CMS-6a3upoBaHHOe pellleHHe, eC/id CUCTeMa
Moodle eré He MCIONb3yeTCss B OpraHu3aiii. Tak Kak pecypc pa3pabaTbhiBaeTcst He
JJisT KOHKPeTHOM yueOHOW opraHu3alyd, a [ijis TI0Jb30BaHUSI BCEMU >KeJIaroIUMMU,
Oynet 3ageiictBoBaHo CMS-6a3upoBaHHOe pellieHue.

Cpeny BCexX CHUCTeM VIIpaB/IeHUs COJEPXKUMBIM TIpeATNIOUTeHHe OTJaHO
WordPress 1o HeCcKONbKAM NpuuvHaM. ['7laBHasi M3 HUX 3aK/JIH0YaeTcss B TOM, UTO
WordPress — 310 camas mnonysspHas CMS C OTKpBITBIM KOZJOM, TTOSIBUBIIASICS
cpaBHUTeNBHO AaBHO (B 2003 ropy). Ilomy/nsspHOCTb, OTKPBITBIM KOZA W BO3pacT
TIpo/IyKTa 06ecIieunBarOT ero Haflé>KHOCTb U paclIdpsieMocTh [19].

[Tpu pa3paboTKe 3/€KTPOHHOTO 00pa30BaTENILHOTO pecypca ObUM W3yYeHbl U
orpoOOBaHbl BO3MOXKHOCTM HECKOJBbKUX TIOMY/SIPHBIX  OecrylaTHBIX —TJIarMHOB,
Jno0aBisitoIMX  (PyHKLUMOHA/N CUCTeMbl yripaBjieHusi oOyueHrem B WordPress.
@OyHKIMOHA/ BCeX OMPOOOBAaHHBIX IJIATUHOB Majo pa3indaercs. PyKoOBOACTBYSICh
CyOBeKTUBHBIM MHEHHEM, aBTOp OTAan TipeArniouteHre TimaruHy «LifterLMS».
OrnpegensitoliiMu (pakTOpaMu [I/1s1 aBTOPa CTa/IM TaKve MapaMeTphbl, KaK BO3MOXXHOCTH
TEeKCTOBOTO peJaKTopa, COBMECTUMOCTb C MOMYJSIPHBIMA TeMaMHd U BO3MOXHOCTb

MMIIOPTa M 3KCIIOpPTa CO/IEP>KUMOT0 Kypca.
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Nns dyskimonupoBanuss WordPress HeoOxoauM cepBep, yMeromiuid paboTaTh C
CGI, narpumep Apache winu Nginx. Takxe A/ XpaHeHUsI [JaHHBIX TpPOEKTa

HeobxoauMa 6a3a JaHHbIXx MySQL umu coBmecTuMasi ¢ Heit 6a3a gaHHbIX MariaDB.
2.2.3 CTpyKTypa nporpaMMHOI0 TpoeKTa

JIroOoii 1poekT, moCcTpoeHHbIM Ha 06a3e WordPress, mipescraBisier coboi Habop
PHP-ckpuntoB. Ilostomy ycraHoBka WordPress CBOAWTCA K pacIiakOBKe apxuBa C
VCXOJHBIM KOJOM IIpOeKTa U 3allyCKy cepBepa, KOpHeBasl [JAUPeKTOpPUsl KOTOPOro
yKasblBaeT Ha paclakoBaHHbIM AUCTpUOyTUB. [Ipu 3TOM HeoOXOAMMO ydecTh TMpaBa
JIOCTYyTIa: y cepBepa J0/bKeH ObITh OCTYII Ha UTeHHe U 3allkCh KO BCEMY COZIepXKUMOMY
pacriakoBaHHOI'O apXuBa.

HamonHenue pecypca U MoAu(UKalUs ero COAEPKUMOro He TpeOyroT
BMeLlaTe/bCTBa B MCXOJHBIM KO/ MPOEKTa: (ailyibl U UX COZEepP)KUMOe PeryupyrTCs
cuctemorr WordPress. OTcroga cieflyeT, uTO CTPYKTypa IpPOrpaMMHOr0O TMpPOEeKTa

nipe/icTaBsieT COO0# pacrakoBaHHOe COZIep>KUMOe apxuBa, 6a3y manHbix U CGI-cepsep.
2.3 Co3pganue 0P

[nst peanu3auyu pa3paboTaHHOIO IpoOeKTa 3/1eKTPOHHOrO0 00pa3oBaTe/bHOr0
pecypca HeoOXOAMMO TIOATOTOBUTL pabouee OKpy)XeHWe U HaroJHUTh pPecypc

COZleP>KUMBIM.
2.3.1 TloaroroBKa pabouero oKpy>kKeHust

WordPress u3BecTeH CBOell «/IE€rkOM yCTaHOBKOHW 3a 5 MUHYT». MHorue Be0-
XOCTUHIM IIpejjlaral0T TOTOBble WHCTPYMEHThI [Jjisi aBTOMAaTM4YeCKOU YCTaHOBKHU
WordPress, Hamnpumep, Fantastico. IlockonbKy pa3pabaTbiBaeMblii pecypc He
ToJiaraeTcst Ha CTOPOHHUM XOCTHHT U J0JKeH ObITh TOTOB K Pa3BEPTHIBAHUIO B JTFOOOM
OKpY’KeHUH, OyZieT poBe/ieHa pyuHasi yCTaHOBKa M HaCTpOMKa.

[Tepes ycTaHOBKOM HeoOXOAMMO TIPOBEPUTb CepBep Ha COOTBETCTBHE

MHWHHWMAaJ/IBHBIM CHUCTEMHBIM TPE6OBaHI/IHM.
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YcTaHoBKa COCTOUT U3 C/IeAYHOLMX ITAllOB:

1. Ckauatb 1 pacriakoBatb AUCTpruOyTHB WordPress.

2. Co3patb 0a3y gaHHbIX A1 WordPress.

3. TleperimeHoBaTth (TiepemecTuTh) (haiin «wp-config-sample.php» B daiin «wp-
config.php».

4. OTkpbiB «wp-config.php» B TeKCTOBOM pejiakTope, 3a/laTb HACTPOUKH
TOIK/TFOUeHUs K 6a3e JaHHBIX.

5. PasMecTuTh (aiisibl JucTpubyTHBa Ha cepBepe.

6. Tlepeutu no mytu wp-admin/install.php (Hanpumep, http://example.com/wp-
admin/install.php).

7. CnemoBathb JaabHENUIIMM UHCTPYKLIUSIM.

[MTocne HacTpoMiku AUCTpUOyTHBa HEOOXOAUMO YCTAaHOBUTD TiiaruH «LifterLMS».
[nst 3TOr0 HY>KHO BOCIIO/Ib30BaThCSl MarasvHOM PacCllVpPeHWN: MEePeUTH T10 MyTH «WP-
admin/plugin-install.php», HaliT narvH (C MOMOIIBIO MEHIO TOMCKA WU BPYYHYIO) U
C/ie0BaTh AAJTbHENIIINM UHCTPYKLUSIM 10 yCTaHOBKE.

[To ymonuanuto 670ku € mpumepamMu Koja B WordPress umeroT CKygHOe
dopmatvpoBaHue: B O/I0Kax COXPaHSIIOTCS OTCTYMbl, W K HUM TPUMEHSeTCs
MOHOIIMPUHHBIA MPUQT; TIPU 3TOM OTCYTCTBYeT MOJCBEeTKa CUHTAKCHCa, YCIOBHOE
(dbopMaTrpoBaHre, UHAWKALMKA KCIIO/Ib3yeMOro Si3blka W T.N. 3HAYMTENbHO YJyYLIWThb
npe/icTaB/ieHWe KO/la MOXKHO TIpH TIOMOLM TIIaruHOB. Ilo3ToMy OB yCTaHOB/IEH
naaruH «Prismatic», oTBeuarolMii 3a YC/J0OBHOe (QopMaTupoBaHue. B KauecTBe

6ubmoTeky hopMaTUPOBAHUS UCTIOIB3YEeTCS «PrisSm.js».
2.3.2 HanoniHeHue pecypca

[Tocne ycraHoBku minarvHa «LifterLMS» BbiBoguTcsi ¢opma, Tipejararoiast
CO371aTh HOBBIM WM UMIIOPTHPOBATh YyyKe CyLeCTBYIOLMN Kypc. Co31aTh KypCc MOXHO
B m000e Jpyroe BpeMmsi, BOCIIO/Ib30BaBLIMCh MaHeJIbI0 aZIMUHHACTPHUPOBaHUS U Pa3ziesioM

«Courses».
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Kakzaplli KypC [O/DKeH WMeTb OJWH WIX HeCKONbKO Tapu(dHBIX TI/IaHOB.
YmpaBsieHWe TylaHaM OCYIIeCTBJISIETCSI B HAaCTPOMKAx KypcCax, KOTOpble BBIBOJSTCS B

caMOM HHW3Y 3KpaHa Tpu pelaKTUPOBAaHUU (CM. PUCYHOK 1).

@ Edit Course “GitHub Actions: €I/ X

< c 0

Status & visibility ~

Template: Single Post ~

permalink v

Featured Video
Paste the url f 2 . For a full st of supported providers see Word bed: Catego .
Difficul ~
Display Featured Video @
When enabled, the featur tion t g Tag ~
Tracks -
Featured Audio
Paste the url for 2 SoundCloud or Spotify song or a hosted audio fle. For a full st f supported providers see WordPress ofmbeds
Featured image -
Disc -
Access Plans A v
Post Attributes -
=x Course Build ~

rse Builder .
Launch Course Builder

Plan SKU

Visible « | ) No payment required

PucyHok 1 — YmipaB/iieHre Tapu(pPHBLIMU TJlaHaMU Kypca

Tak Kak KypC J0/DKeH ObITb JOCTYyIeH BceM, HeobX0AuMO Co3/iaTh OecriiaTHbIN
IJIaH JIOCTyTa, Ha KOTOPBIM MOXKeT 3arucaThCsi 000 TI0/1b30BaTe/lb: BBIOpATh
3HaueHUe «Anyone» B oniuu «Plan Availability» u BeicTaBuUTb diar «Is Free».

Co3faHue pa3fiefioB U TJIaB OCYILeCTBJSIeTCs MpPU TIOMOIIU peAakTopa Kypca
(Builder). B cooTBeTcTBUH C pa3paboTaHHBIM IJIaHOM ObUTA CO3/jaHbI TPU pa3zesa (CM.

PUCYHOK 2).
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@ Course Builder « GitHub Actions: % +

& C 1 @ localhost:8080/wp-admin/admin.php?page=Ilims-course-builder&course_id=22 e fr © O » .

GitHub Actions: CI/CD New

GitHub Actions: CI/CD ADD ELEMENTS

Section

Section . BeeaeHwe

[
- New Lesson

Section 2: Continuous Integration = Existing Lesson

. . , epand Al [ collapse an
Section 3: Continuous Delivery *pan oflapse

Exit

PucyHok 2 — Pa3gesnbl Kypca

Taxk)ke B COOTBETCTBUH C p8.3pa6OTaHHbIM I[JIaHOM, B KdXJOM pda3sjeiie ObLTH

CO3/iaHblI IJ1aBbl (CM. PUCYHOK 3).

Course Builder « GitHub Actions: X +

&« C Y @ localhost8080/wp-admin/admin.php?page=Ilims-course-builder&course _id=22 2 9 O » .

GitHub Actions: CI/CD

GitHub Actions: CI/CD ADD ELEMENTS

Section

Section - BBepeHue

New Lesson

Section 2: Continuous Integration B Existing Lesson

Lesson 1. SSH: sawmwénHoe coeAnHeHne
B o Expand All a Collapse All

Lesson 2 Pasmewenwe npoekta B GitHub

= o

Lesson 20 AupekTtopua .github: nepebiii navnnaiy
e B 'y

Lesson £ Kew GitHub: yckopenuwe naiinnaiinos

= o

Lesson 50 PHPUnit: aBTOMaTM3mMpoBaHHoe TecTMpoBaHue

= o

Lesson &: .ﬂVIHTephIZ Kak He 3abbiTb Npo TOYKY C 3anaToun Exit
e [ o ad

Pucynok 3 — I'y1aBbI BTOpPOTo paszena
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Kaxayro rnaBy MoxXHO OTKpbITh B WY SIWY G-pezaktope. Pemaktop nossossier
yI06HO 1 ObICTpO HabUpaTh TEKCT, A00aBISTh W300pakeHUs, CChITIKH, BUJEO U TIPOYMe
MaTepuaJibl.

Bo Bpemss HamucaHusi CTaTell aBTOpP PYKOBO/JCTBOBA/CS TPUHLMUIIAMH,
BbIpAaOOTaHHBIMM CO3/1aTe/IIMUA CepUH KHUT U pyKoBozcTB Head First, a umMeHHoO:

1. Pa3roBopHbIM CTWIb U TepcoHu(UKaLus. VccieqoBaHusi mokasbiBaroT [15],
YTO CTY/IeHTHI Jiyyllle YCBaWBalOT MaTepUas U CIIPABJSIFOTCS C UTOTOBBIMU TeCTaMU Ha
40% »sddexkTrBHEe, ecnM yueOHbIe MaTepuasnbl, C KOTOPbIMU OHU paboTanu, ObLIM
HalvcaHbl OT TIepBOr0 /M@ C T[pUMeHeHWeM pasrOBOPHOIO CTWIS BMECTO
ouiMaIbHOrO.

2. IlombITKa cenath Tak, YToObl udTaTes b Oosiee TTyOOKO BHUK B COZIEPXKUMOE.
YuTaTenb 0/KeH ObITh MOTHBHMPOBAH, 3aMHTEPECOBAH U BJIOXHOBJIEH, UTOOBI pellaTh
npo6sieMbl, [leflaTb BBIBOZABI W yCBauBaTh HOBbIN MaTepuan. s 3Toro HeoOXogumo
WCTIO/Tb30BaTh YIIPa’KHEeHUSI W BOIPOCHI, BBIHY)XKAAIOIIMe CTyJeHTa 3aJymaTbCs U
CaMOCTOSITe/TbHO UCKaTh pellieHre; IPU 3TOM HOBbIe 3HaHUSI [IOJKHBI TIJITaBHO BbITEKAThb
13 MOTyYeHHBIX PaHee.

3. 3aBoeBaHHWe U yJep)KaHWs BHMMaHWA uyuTaressd. VI3ydyeHWe HOBOIO
TeXHUYECKOr0 CJIO)KHOIO Marepuasa IpPOXOAUT HAaMHOIO Jierye, eC/Jd 4YuTaTellb
3alHTepeCcoBaH, U emMy He CKYYHO.

4. Owmouumu. CrnocoOHOCTE K  3allOMMHAHWIO — uero-iubo  3aBUCUT  OT
MOLIMOHA/IBHOU COCTaB/sitolel. UnTarTe/ib 3allOMHUHAeT TO, UTO [/l HETO Ba)KHO; OH
JOJDKeH YYBCTBOBaTb Y/IOBJETBOPeHWe OT TMpojenaHHONW paboTbl WM peliéHHOU
T'OJIOBOJIOMKH.

5. 3akoH Ilapeto (mpunuun 80/20). [IpesnaraeMelii MaTepuan He JJOJKeH ObITH
e/IMHCTBEHHBbIM, OH He JI0/DKeH T[IOKPbIBaTh BCE BO3MOXKHbIE TeMbl U CBSI3aHHBIE
TIpo0JieMBI.

B penakTope Kypca TakXe MOXKHO /100aB/IsITb U pelakTUPOBaTh BUKTOPUHBI (CM.

PUCYHOK 4).
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@ Course Builder « GitHub Actions: X +

& C { @ localhest3080/wp-admin/admin.php?page=lims-course-builder8course_id=22#lesson:86:quiz = 9 © » . H

@ @& citHub Actions:circo BB

Leszon 72 ) Lesson Assignment Quiz x
PHP CS Fixer: crangaptbl
HanwcaHwa Koja
YyacTHUKK Total Foints: 6 Published
HenpepbiBHOM
B o’ Title: wHTErpauumn
General Settings
Lesson 8:
PHPStan: Tuno6ezonacHocTe 6e3
KOMMUAALMWK m 3aﬂnaHVIpOBaHHble 1
nannaiHel 2aaatoTcs B
dopmare... 2
& o
MNpy NoMoLLK Kakoro 1
KNacca yTUAUT MOXKHO
BbISBWTb
o Lesson 9 HeonpeaenéHHoe
Symfony CLI: nOWcK ya3BUMOCTei B MOBEAEHWE KOAA 5"'37 .
33BUCUMOCTAX 3anycka nporpammeol?
e & - MNpW NnomMoLm Kakoro i
KNacca yTMANT MOXKHO
BbISBUTb CMHTaKCM4ecKne
oWwnbKK? i
m Kak HAzkIRASTCa NnAXNN v
Section 3: Continuous Delivery
Collapse all Expand All [+ Add Question [+]

Exit

PucyHok 4 — PeiakTop BUKTOpPUH
B cooTBeTcTBUM C pa3pabOTaHHBIM I1JIaHOM ObLIM CO3[jaHbl BAKTOPUHBI.
2.3.3 BBesieHre CTUMYIUPYIOLLUX 3/IEMEHTOB

WrpoBbie TexHOMOTUM, pa3paboTaHHble [jii KOMITBIOTEPHBIX WIpP, YaCTUYHO
MOTYT OBITb KCITO/Ib30BaHbI B yueOHOM Iipoliecce C I1[e/IbI0 TIOBBIIIeHNsT aKTUBHOCTH
yuaimxcs, nmobyxaeHuss UX K AOCTHXKeHUIO Oojiee BBICOKUX pe3yJ/bTaTOB 00yueHHs
[20].

[lpvMeHeHUsT WIPOBBIX TEXHOJOTMM B TIpolieccaXx 37eKTPOHHOTO 0O0yueHus
JI0OJDKHO HOCUTh MOCTOSIHHBIN UHaMUUeCcKuid xapaktep. O6iieli uieeli 37ech sB/seTCS
KOHCTPYWpOBaHMe TMpoLecca OCBOEHUS COJEep)XaHUs Kypca C  BK/IHOUEHHEM
He(opMa/IbHbIX UTPOBBIX 3/IEMEHTOB TOCJ/Ie/OBaTe/IbHO BO3PACTAIOIIEN CI0XKHOCTU C
yBeTMUYUBAIOLLENCs LIeHHOCTBIO0 BUPTYa/bHbIX Harpaz [12].

[Tnarun «LifterLMS» mipenyiaraer snemeHThl reliMubukaiui. be3 ycTaHOBKHU
JIOTIOJTHUTETBHBIX ~ pacIIMpeHWd  [OCTyNHa cucteMa Oelpked, Tiporpecca u

ceptupukaTtoB (CM. pUCYHOK 5). IIpy 5TOM BO3MOXHOCTU TreUMHU(DUKALUU U
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CTUMYJIMPOBAaHUSI MOXXHO PpaClIMpUTb MPU TOMOIIM [PYTMX IUIarMHOB, Haripumep,
raruH «myCred — LifterLMS Integration» mo6aBsisieT 6a/ibHyI0 CUCTEMY U pacCIIUpsieT
cucteMmy rmporpecca, a ruiaruH «LifterLMS integration» oT GamiPress paciimpsiet

BO3MO>XHOCTHU BUKTODHH.

@ HenpepbisHas unterpal X | + v - B x

< C {t © localhost:8080/2lesson=Hen pepblBHAA-UHTErpaLusA-continuous-integration > % O 0O » . H

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

DevOps

- 6.25%

Herpeprisras nnrerpanus (Continuous
Integration)

Back to: GitHub Actions: CI/CD

Henpepoisrasn nuterpauyms (Continuous integration — Cl) npeanonaraet, uto see,
KTO yyacTByeT B npoekTe pazpabotku MO, perynspHo nybnnkyoT cBon
M3MeHEeHUs B KOfI0BOI 633e, a 3aTeM NPOBEPSIOT, PABOTAET NI KO AOIKHEIM

06pa3oM nocne KaXKaoro M3MeHeHna. HenpepbiBHan MHTerpaumna — K4YeBoi
Doy

PucyHnok 5 — Cucrema otciiexxuBanus rporpecca «LifterLMS»
2.4 KoHTeliHepu3aLus pecypca

KoHreliHepu3alusi — 3TO TMOAX0[ K pa3paboTke mporpaMMHoOro obecrieueHwus,
Npd  KOTOPDOM TIPWIOKEHWe WIW CayK0a, KX 3aBUCMMOCTH M KOHGUrypanus
(abcTtpakTHble (ailibl MaHU(ecTa pa3BEPTHIBAHUS) YMAKOBBIBAIOTCS BMecTe B oOpa3
KOHTeliHepa. KoHTeliHepHOe MpUIOKeHWe MOXKET TeCTHPOBATbCsl KaK eUHOe Liesioe U
pa3BéPTHIBAaTLCS KaK 9K3eMIuisip obpas3a KoHTeliHepa B orepauyoHHOM cucteme (OC)
y31a. KoHreliHepu3alusi mporpaMMHOro obecrieueHusi TO3BOJsieT pa3paboTuvKaM U
UT-cneranuctaM pa3BéPThIBaTh €ro B Pa3HbIX cpejjax 0e3 Kakux-mmbo m3MeHeHUi
WA C MUHUMAa/bHBIMU U3MeHeHUsIMU. Kak/Iblii KOHTeliHep MOXKeT BMellaTh 1iesioe Beb-
TIPUIO’KEHHE WK CITyXKO0Yy.

KoHTeliHepbl TakKe W30/IUPYIOT TPWIOKEHUs ApPyr OT Jpyra B o001ei
orepalMOHHOU cucTeMe. KoHTeliHepHbIe MPU/IOKEHHUsT BBIMOJHSAOTCS Ha OCHOBE Y371a

KOHTeliHepOB, KOTOPBIA B CBOIO ouepelib paboTaeT B omeparjoHHoi cucteme (Linux
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wii Windows). Tlo3ToMy KoHTeliHepbl TpeOylOT ropa3io MeHbIlle pecypcoB, 4eM
o0pa3bl BUPTyasIbHbIX MalllKH.

VHbIMUA C/lOBaMM, KOHTeWHepbl TMpPeJOoCTaB/sIOT Takuhe TpeuMyllecTBa, Kak
W30JISILUs, TIepeHOCUMOCTb, TUOKOCTb, MAacCIITabUpyeMOCTb U KOHTPO/b, Ha
MPOTSDKEHUU  BCEro  JKU3HEHHOro  IMK/iAa  mnpwiokeHds.  CaMbiM  Ba)KHBIM
TIPEMMYI1[eCTBOM SIBJISIETCS U30JISALIUS Cpe/ibl pa3pab0TKK OT paboueii cpe/ibl.

V3Haua/sbHO CTOsiIa 3aJjaya pa3paboTaTh 3/IeKTPOHHBINA 0Opa3oBaTebHbBIN
pecypc, KOTOpbI MpH HEOOXOAMMOCTH MOXXHO KOTIMPOBaTh U TIePeHeCTH B [Ipyrou
pabouee okpykeHue. [Ipu 3TOM pa3BEPThIBaHKE [O/DKHO MPOUCXOAUTH B TOJHOCTHIO
aBTOMaTUueckoM pexume. CriefioBaTeslbHO, He00XOAWMO KOHTelHepHu3UpoBaTh
pa3pabaTbiBaeMblii pecypc.

Nns pyukuuonvpoBanusi WordPress-ripoekty Heobxogum CGI-cepBep u 6a3a
JaHHbIX, coBMecTtuMasi ¢ MySQL (HerocpegctBeHHO MySQL unu MariaDB).

[TepeHoc KozfoBO# 6a3bl MpoeKTa He BbI3bIBaeT TPYAHOCTeN: BCE COepKUMOoe
JUPEKTODUM C TIPOEKTOM MOXKHO XDAaHUTb B CHCTeMe KOHTDOJISI BEpPCHM; TakKe
WordPress-npoekKT MOXXHO YCTaHOBUTb U HACTPOUTb aBTOMAaTHUYeCKH TIPU TTOMOIIU
MHCTpyMeHTa «wp-cli». Ho 3/1eKTpOHHBIN 00pa3oBaTe/ibHbIN pecypc — 3TO, B TIEPBYIO
ouepelb, JaHHble. BCé TeKCTOBOe cofepXUMOe CTaTell W HeKOTOpble HaCTPOMKHU
TpOeKTa XpaHATCs B 6a3e JaHHBIX; TIO3TOMY CO/lep>KUMOoe 0a3bl JaHHBIX TaKKe JO/DKHO
ObITb [JOCTYIHO [/ TepeHoca. B 3ToM ciyyae MeXaHU3M [IaMIIOB  SIBJISI€TCSI
e/IMHCTBEHHBIM BO3MO’KHBIM CII0COO0OM TiepeHecTH BCE cofiepkKuMoe U3 OfHOUM 6a3bl
JaHHBIX B pyryto. [ToaTomy mamm 6a3bl AaHHBIX TakKXKe AO/DKeH XPAaHUTLCS B CUCTeMe
KOHTPOJISI BEPCUH.

Takum ob6pa3oMm aAns  GyHKIMOHHMPOBaHUs pa3pabaThiBaeMOMY  pecypcy
TpeOyIOTCS /IBa BHEIIIHUX WHCTPYMEHTa:

1. CGI-cepgep;

2. basa paHHbIX, coBMecTuMas ¢ MySQL.

[Tpu miepBOM pa3BEpPTHIBAHUM TaKKe HeOOXOUMO BBITMIOJIHUTE CEPUI0 CKPUIITOB,

3arpy’kKaroliux Aamrl 6a3bl JaHHbBIX.
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Ha cerognusmnuii geHb Docker siBisieTcsi HarboJiee TIOMY/ISIPHBIM UHCTPYMEHTOM
n7si KoHTeliHepu3sauuu. Docker ocHoBaH Ha cucteMe BupTtyanusaiuu Linux (LXC) u,
TI0 CYTH, siBJsieTcs1 6osiee y100HBIM MHTepGhelicoM K HU3KOYPOBHEMY CEPBUCY.

Bceryia BO3MOXKHBI /IBa BapMaHTa KOHTeHMHepU3aluu:

1. YnakoBKa HeCKO/IbKUX MHCTPYMEHTOB B OJIUH KOHTEeNHep;

2. OpkecTpaljysi HeCKOJTbKMX KOHTEMHEePOB, KaXK/bli M3 KOTOPbIX OTBEYarOT 3a
OJIHY COCTaBJIIOLIYI CUCTEMBI.

PyKkoBOACTBYSICb  MPUHLMIIOM  €4VWHCTBEHHOM OTBETCTBEHHOCTH  (KaXKaas
CYIITHOCTb JJO/DKHA UMeTb OZIHY OTBETCTBEHHOCTh U 3Ta OTBETCTBEHHOCTH JIOJKHA OBbIThH
TIO/THOCTBIO UHKAIICY/IMPOBaHa B Hel), MOXKHO YTBEPXKAATh, UTO MPeATNOUYTeHNE C/IeyeT
OT/laThb BTOPOMY BapUaHTYy.

Kondurypamumst Docker-koHTeliHepOB pa3pabaTbiBaeMOro pecypca mpe/JcTaBieHa
B npwiokeHnuu Nel. [lepemeHHble OKpYy>KeHHsl, UCMHOJib3yeMble B (aiiie «docker-
compose.yaml» pacrionaratotcsi B aisie «.env» (CM. npuioxkeHue Ne?).

B kauectBe CGl-cepepa wucrionn3yercsi BeO-cepBep Apache (kKoHTeliHep
«WordPress»).

B kauecTBe 6a3bl AaHHbIX Hcmnob3yeTcss CYB] MySQL (koHTeiinep «db»).

HOuctpubytuB WordPress, 1 B TOM 4ucJie, 3arpy’keHHbIe (Daiisibl, 3arpy>KaroTCs U3
UPEeKTOpUU «app». [amr 6a3bl JaHHBIX ABTOMATUUeCKM 3arpy’kaeTcsl MpU TepBOM
3arycke KoHTelHepoB. Cojep)kuMoe 0a3bl JaHHBIX KOHTposupyeTcs Docker u
xpanutcs B Docker-tome «db_data». [11s1 pa3BépThiBaHUSI KOMMU pecypca AOCTaTOUHO

BOCII0/Tb30BaThCsl KOMaHZoM «docker-compose up».
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SAKJ/IFOUEHUE

B pmaHHOM paboTte ObIO TIpPOBeZieHO UCC/Iel0BaHHEe BO3MOXKHOCTEM TpPUMeHeHHs
KOMITBIOTEPHBIX U I[U(MPOBBIX TEXHOJIOTHH B 00yUeHHH, B YaCTHOCTH, - BO3MOXXHOCTb
pa3paboTKu 3JIEKTPOHHOTO oOpa3oBaTebHOTO pecypca MpaKTU4eCKON
HarpaB/IeHHOCTH, Mpe/IHa3HaueHHOro /151 u3yueHust mpakTuk CI/CD B cpeze GitHub.

Lleie  pgaHHOM  paboThl  3aka0Yasacb B pa3paboTKe  37eKTPOHHOTO
obpa3oBarenpHOro pecypca «Vcrnosnmb3oBanue GitHub kak cucteMbl /i HellpepbIBHOM
WHTeTpallud W  pa3BEPTbIBaHWS COBPEMEHHOro  Beb-MpoekTa», TOTOBOTO K
pa3BépThiBaHMIO B BUusle Docker-rpunoxeHusl.

s foCTHyKeHUs TIOCTaB/IeHHOM 1ie/iu ObIIO C/leflaHo ciefyroliiee:

1. N3yueHa CYLLIHOCTb 3JIEKTPOHHOTO oOpa3oBaTe/IbHOr0 pecypca,
K/accuduKalys 31eKTPOHHBIX 00pa30BaTe/IbHBIX PECYPCOB U 0COOEHHOCTH UX
pa3paboTKH.

2. TlpoBenéH aHanU3 CYLIECTBYIOLIUX WHCTPYMEHTOB, TpeJHa3HAaYeHHBIX JIs1
pa3paboTKM 3/1eKTPOHHBIX 00pa30BaTebHBIX PECYPCOB.

3. ApantvpoBaHbl TpebOBaHUSI K 3/IEKTPOHHOMY 00pa3oBaTelbHOMY pecypcy C
yuétom ocobeHHocTel nsyuenus npakTik CI/CD.

4. CripoeKTHpOBaH 3/1eKTPOHHBIN 00pa3oBaTe/bHBIA pecypc «Vcronb3oBaHue
GitHub kak cucTtembl fjis HerpepbiBHOW WHTerpaljud U pa3BEpThIBaHUS
COBPEMEHHOI'0 BeO-TIPOeKTa».

5. B CcOOTBeTCTBHYU C TUIAHOM CO3/laH 3/7IeKTPOHHBIN 00pa3oBaTe/bHBIM pecypc
«Mcnonb3oBanre GitHub kak cucTembl fjisi HeNpepbIBHOW WHTerpaluud |
pa3BEPTLIBAHUSI COBPEMEHHOr0 Beb-TIpoeKTa» C TMpUMeHeHHeM TeXHOJIOTHi
WordPress, MySQL, Docker (Compose), Git.

Takum o6pa3oM, Bce TIOCTaB/IeHHbIE 3a7lau OB/ peanr30BaHbI.

BoiBuHyTasi rurnoTe3a (BO3MOXXHO pa3paboTaTh 3/1eKTPOHHBIN 00pa3oBaTebHbIN

pecypc TpakTUueckoi HarpaBieHHoCTU «Mcrnonb3oBaHue GitHub kak cuctembl fjis
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HerpepbIBHOW ~ WMHTEerpallid U pa3BépPThIBAaHUS  COBPEMEHHOTO  BeO-TpOeKTa»)
MO/ TBepU/Iach.

Pa3paboTaHHbIl pecypc MO)KeT ObITb KCIIO/b30BaH YYalllUMHUCS [l OCBOEHUSs
npaktik CI/CD wiu npuMmeHEH mpu pa3paboTKe Apyrux yueOHBIX MaTepUasos,

C/ie[ioBaTesIbHO, 1]e/1b BBITTYCKHOM KBa/TM(HUKALIMOHHON paboThl Oblia JOCTUTHYTA.
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[TPUJIOKEHHMA



[Tpunoxenwue 1

daiin koHpurypamu Docker Compose — docker-compose.yaml

=
gk
-

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

env_Tfile:

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

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




[Ipunoxxenue 2

@aily1 KOHPUTypaLMK MlepeMeHHbIX OKPY)KeHUSI - .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
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