MWHWCTEPCTBO HAYKW W BbICLLEIO OBPA30OBAHWS
POCCUNCKOW ®EAEPALNN

®EAEPA/IbHOE TOCYAAPCTBEHHOE BHOAXKETHOE OBPA3OBATE/IbHOE
YUPEX/IEHWE BbICLLEIO OBPA30OBAHWS
«POCCUNCKNI TOCYAAPCTBEHHbIN
NEAATOTMYECKUI YHVBEPCUTET M. A. W. TEPLLEHA»

OcHoBHas npo¢eccroHabHast 00pa3oBaTebHas IporpaMmMa
Hanpasnenue noarorosku 09.03.01 MupopmaTrka 1 BEIYUCIUTEIbHAS TEXHUKA
Hanpasnennocts (npoduisp) «Texnomoruu pazpaboTKy IpOrpaMMHOTO 00eCTIeUeHHS

dbopma 00yueHus — ouHas

BeinyckHas kKBaJu(puKalMOHHas1 padora

Pa3zpabotka s1mekTpoHHOT0 00pazoBaTensHOro pecypea «McenonszoBanue GitHub kak

CHUCTCMBI IJIA1 HerepBIBHOﬁ HHTCI'palluv U paSBépTBIBaHI/IH COBPCMCHHOI'O Be6-Hp06KTa»

OGyuaromierocs 4 kypca

Koceirnaa Kupmina Cepreesnya

Hay4nslii pyKOBOIUTES:
Kanmunar ¢us.-MaT. HayK, JOIEHT

Kyxos Hukomait Hukomaesnu

Cankr-IletepOypr
2022



Conepxanue

BBEIIEHUE........oiiiiiiieee ettt ettt et ettt ettt e e s eaaaeees 3
1 [TPOBJIEMATHUKA PA3ZPABOTKHU DOP.....ccoeiiiiiiiiiiiieeeeeeeeeeee e 5
1.1 Onpenenenne u CyITHOCTD DOP........ooiiiiiiiiiiiiiiii e 5
1.2 OcobeHHoCcTH UCTIONB30BAHUST DOP....ooiiiiiiiiiiiiiiie e 6
1.2.1 O611ue TPeOOBAHUS K DOP.....ccciiiiiiiiiieciiie et 8
1.2.2 TpeboBaHMsI K IPEICTABICHUIO YUEOHOTO MATEPHUATA. ...cvvveenrreeereearreennreessnneeeeans 9
1.3 O630p uHCTPYMEHTOB 17151 COBTAHMS DOP...oiiiiiiiiiiii e, 11
L.3.1 LIMS MOOMIE......ciiiiiiiiiiiiieeee ettt et 12
1.3.2 CMS-0a3UPOBAHHBIC PEITICHHS. .......vveeeeerreeeeserreeeeiureeeeerseeeansseeeesssseeesssssesesssseeennnes 13
1.3.3 TIPOUME HHCTPYMEHTBL...cccceeurrrrreeeeenunrrreeeeeannnsreeeessnsnseseesessssnssseeesessssssseeessssssssseeees 14
1.4 Dtanbl pazpabOTKU DOP.......cccciiiiiiiiiieiiie e e e e e e e e e e e e eennes 15
1.5 Texnonoruueckue 0cOOEHHOCTH Pa3pabOTKU DOP.......cccooviiviiiiiiiiieiiiieeeee, 16
2 PABPABOTEKA DOP...ciiiiiiee ettt ettt e 19
2.1 Anmanramust TPEOOBAHUM K DOP.....ooooiiiiiiiiiii e 19
2.2 TTpoeKTUPOBAHUE DOP......oiiiiiiiiiiiiiiiiiiiee ettt et e e e e e 20
2.2.1 CTPYKTYPA DOP....oooiiiiiieeeeeee ettt e e e e e e e e e e e e e e e e e e e eeeas 21
2.2.2 BBIOOP TEXHOIOTH . ... ..vvveeeureeeeeureeeeeseeeeestseeeeaisseeesssssesessssessessssesessssssssssseeessaannnes 25
2.2.3 CTpyKTYypa MPOTPAMMHOTO TIPOCKTA..cceeeeuerrrrreeeesunrrreeeeesnnrreereeeeeeeeeeeeeeaeeaseeaeeeeeens 27
2.3 Co3IAHNE DOP..cciiiiiiiiiii et 27
2.3.1 TToATOTOBKA PAOOUETO OKPYIKEHHUS. ..eeeeuvrrreeerreeesserreeeaereeeessseeeesassssssssesseseessnsssnes 27
2.3.2 HATIOTTHEHHE PECYPCA. . uvvrreeeerrunrrreeeeeaiunrreeeeesssrreeeeeassssseeeesesssssseeseseeseeeeesaeeseseeees 28
2.3.3 BBeicHHE CTUMYTUPYIOIMIMX DIIEMEHTOB. .. .eeeeeeeeirrireeeeeeeerreeeeeeasnnreeeeessnnsssssssesees 32
2.4 KOHTEHHEPHUBAIMS PECYPCA..eeeeeuurreeerutrteeeauureeeaaisteeesauetesaaseeessasseeessaseeesssnsseeeeeessannns 33
SAKITHOUEHME...... oottt ettt e et e e e baeee s 36
CITMCOK JIMTEPATYPBL......oiiiiiieeeeeete ettt 38

[MTPUJIOXEHMA



BBEJIEHUE

HemnpepriBHast wuHTEerpanus © HempepbiBHas jgoctaBka (anra. Continuous
Integration u Continuous Delivery mwmu CI/CD) — 5310 mnpaktuku pa3paboTKu
IpPOrpaMMHOr0 00€CleYeHHs, OPUEHTHPOBaHHbIE Ha AaBTOMAaTH3aLMI0 COOpPKH U
BBIMTyCKa OOHOBIIEHUI MPOTPAMMHOTO TPOAYKTa B IIENSAX TOBBIINICHUS €T0 KavyecTBa.
[Ipaktukun CI/CD mnonyuuid HACTOJIBKO IIMPOKOE PACHpPOCTPAHEHUE, UTO K
pa3paboTyuKaM MPOTPAMMHOIO  OOECIIEUEHUs CETOJHS  BBIJBUTAIOTCS  HOBBIE
TpeOOBaHMS: HAUMHAIOIINE Pa3pabOTUMKK JODKHBI BiaaeTh ocHoBamu CI/CD u ymethb
MOJIJIEP>KUBATh CYIIECTBYIOIINE MANUTIIAHBI, @ 00Jiee OMBITHBIE Pa3pabOTUHUKH JTOJKHBI
yMeTh camocrtositenbHo BHepsaTh CI/CD B mukisl paspadotku I[10 [14]. Otcrona
HEOOXOJMMOCTh B YYEOHBIX MaTepuajax Mo 3TOH TeMe KakK JUIsl IEPBUYHOIO OCBOCHUS
MaTepuaia, TaKk W JJig TMOBBIMICHUS KBATU(PUKAIUUA. YUUTHIBAs CHEIU(PUKY U HABBIKH
[EJIEBOM ayaUTOpPUH (HAYMHAIOIIME CICIHATUCTBl B 00JacTH MHQPOPMAIIMOHHBIX
TEXHOJIOTUI), MOKHO yTBEPKAaTh, UTO JIEKTPOHHBIA 0OpazoBaTenbHbIll pecypc (DOP)
— 3T0 HauboJee NOIXOIAIMN BUl 00pa30BaTEIBLHOTO pecypca B JAHHOW CUTYyaIUH.

CnenoBarenbHO, OOBEKT MCCIIEIOBAaHUS JaHHOW pabOThl — MPUMEHEHHUE
KOMITBIOTEPHBIX M IIUPPOBHIX TEXHOJIOTHI B O0yUYECHUH.

[Ipeamer wuccrnenoBaHusi — pa3paboTKa JIIEKTPOHHOTO 00pa30BATEIHLHOTO
pecypca MpaKkTUYECKOW HAIMpPaBIEHHOCTH, MPEIHA3HAYCHHOTO JI W3YYEHHS MPaKTUK
CI/CD B cpene GitHub.

[lenbro maHHOW pabOTHI SBISETCS pa3paboOTKa AIMEKTPOHHOTO 00pa30BaTEIHLHOTO
pecypca «Ucnons3zoBanune GitHub kak cucrtembl 171 HENpPEpHIBHOW HMHTErpaluu |
pa3BEPTHIBAHUS COBPEMEHHOTO BEO-MIPOEKTay.

JJ1s oCTHKEHMsI TIOCTABJICHHOM 11eTTH HEOOXOAUMO PEIIUTh CIASAYIONINE 3a/1a4H:

1. Myuuts cymuocth DOP 1 0co6eHHOCTH UX pa3pabOTKH.

2. TlpoBecTu aHaIM3 UHCTPYMEHTOB, MTPeAHA3HAYEHHBIX A pa3padotku JOP.

3. AnantupoBaTh TpeOoBaHHMA K pa3pabareiBaeMoMy OOP ¢ yuérom

ocobenHoctel n3yuenus npaktuk CI/CD.



4. CopoektupoBath JOOP «Ucnonw3oBanue GitHub kak cucremsl st
HENPEPHIBHON MHTETPALIUU U Pa3BEPTHIBAHUS COBPEMEHHOIO BEO-TIPOCKTAY.

5. Coznatb D0P B cOOTBETCTBUU C pa3paOOTaHHBIM ILJIAHOM.

B paborte BbABUTAETCS CieAylolllasg TUIOTE3a: BO3MOXHO pa3paboTaTh
AIIEKTPOHHBI ~ 00pa30BaTENIbHBII  pecypc  NPAaKTHUUECKOH  HaIpaBJIEHHOCTH
«UcnonpzoBanne GitHub kak cucreMbl [ HENpPEepbIBHOM HHTErpaliuv U
pa3BEPTHIBAHUS COBPEMEHHOTO BEO-ITPOEKTa.

IIpy npoBenEeHUN UCCIENOBAHUS MPUMEHSIOTCS CIEAYIOIME METO/Ibl HAyYHOI'O
WCCJIEIOBAHUS: aHAJIU3, CUHTE3, IEAYKTUBHBIA U MHAYKTHUBHBIM METOJbI, HAOIIOACHHE,
CpaBHEHHE, adCTparupoBaHue.

TeopeTnueckass 3HAYMMOCTh MPOBOAMMOrO HCCIEIOBAHMS 3aKIIOYAETCS B TOM,
YTO IPU pa3pabOTKe 3JIEKTPOHHOrO 00pa3zoBaTEIbHOIO pecypca OynyT pacCMOTPEHBI U
0000LIEHBI TEOPETUYECKUE ACTIEKTHI pa3pabOTKU MOJOOHBIX PECypCcoB: OyAyT U3yUYEHBI
OCHOBHbIE TpeOoBaHusi k ODOP, Merojonoruud ajantanuv TmoJA cHenupUuyecKue
TpeOOBaHUS M TUIIOBBIE MHCTPYMEHTHI pa3padorku DOP. IlpakThueckas 3HAYUMOCTD
UCCIIEJOBAHMSI COCTOUT B TOM, YTO pa3pabOTaHHBIN pecypc MOKET ObITh MCIOJB30BaH
yuamuMucs aiig ocBoeHust npaktuk CI/CD unm npuMeHEH npu pa3paboTKe IPYrux

y4eOHBIX MaTepHaJIOB.



1 TIPOBJIEMATHUKA PA3PABOTKH 50P

NudopmaTuzanuss 00pa3oBaTeqbHOrO TMpoliecca SIBISETCS OJHOM W3  Ienel
COBPEMEHHOTO POCCHICKOTO 0Opa3zoBanus [14].

CoBpeMeHHBIE  TpenojaBaTeNW  JIOJDKHBI  YIENSATh  0cOo00€  BHUMAaHUE
MH(POPMAITMOHHO—KOMMYHHUKAITMOHHBIM ~ TEXHOJIOTHSIM, TOTOMY UYTO COBPEMEHHBIC
TEXHOJIOTUH CIIOCOOCTBYIOT ONTUMHU3AIMHU Y4€OHOr0 MpoLecca.

Kak moka3pIBaloT  TMCUXOJOTO-NEeIaroruyeckue  UCCICAOBAHMS, HMEHHO
UCIIOJIb30BAHUE DJIEKTPOHHBIX 00pa30BaTENbHBIX PECYpCOB B 00pa30BaTEIbHOM
MPOIIECCE MMO3BOJISIET MENArory peaiu3oBaTh Ha IMPAKTUKE WHHOBAILIMOHHBIE UAEU U
HaIpaBJICHUS UHIUBHAyaIu3auy 1 naHpopmaruzanuu odpazoanus [10].

AKTHBHOE B3aUMOJICHCTBHUE MOJIB30BATENS C AIEKTPOHHBIM YUYEOHBIM MPOTYKTOM
SBJIIETCS TJIABHBIM TPEUMYIIECTBOM M CTpPaTETHYECKO 3amadeit oOpazomanus [13].
CrnenoBarenbHO, YPOBEHb HHTEPAKTUBHOCTH, APYTUMHU CIIOBAMHU — YPOBEHb aKTUBHOCTH
M0JIB30BATENsl IpH pabOTe C PECYPCOM CIIYXKUT OJHHMM M3 BOXHEHMIIMX IMOKa3aTesen

kayectBa JOP.
1.1 Onpenenenue u cynHocts DOP

DneKkTpoHHbIA 00pa3oBaTeabHbIN pecypce (DOP) — 310 yueOHbIe MaTepuabl, s
BOCITPOU3BEICHUSI KOTOPHIX MCIOJB3YIOTCS AJIEKTPOHHBIE yCTpoiicTBa. MIHOTIA, YTOOBI
BBIICNIUTh TOAMHOkECTBO DOP, BOCIpPOM3BOAMMBIX Ha KOMIIBIOTEPE, HCIOJb3YIOT
noHsiTue «uudpoBsie oOpazoBarenbHbie pecypch» (LIOP). B nmanHoi paGote aBTOp
cinemyer MmexrocynapctBeHHoMmy crangapty ['OCT 7.23-2001 u ucnosb3yer oOmui
TEPMUH «DJIEKTpOHHBIE» u abbpeBuarypy OOP Bmecto «mdpossiey u I1OP,
COOTBETCTBEHHO [4].

CtpykTypa, NpeaMETHOE COJepKaHWE, METOABl M CPEICTBAa pa3pabOTKA W
npumeHeHuss DOP omnpenenstoTcs ero GyHKIIMOHAIBHBIM Ha3HAYCHUEM U CHEIU(DHUKOM
MPUMEHEHUS B KOHKPETHBIX cucTemax. DOP, mporeamuii pe1akiimoHHO-N3/1aTeIbCKYIO

00pabOTKy, HWMCIOIIMH  BBIXOJHBIC  CBEACHUS U  MPEJHA3HAYCHHBIA IS



pacrpoCTpaHEHUsT B HEU3MEHHOM BHJIE, SIBJIIETCS DJIEKTPOHHBIM H3AaHUEM. TepMuH
«OnexTpoHHbIe 00pa3zoBarenbHble pecypchy (DOP) o0beanHSIET BeCh CHEKTP CPENCTB
oOy4eHus, KOTOphle pa3paboTaHbl W BOCIHPOM3BOIATCS Ha 0a3e KOMIIBIOTEPHBIX
TEXHOJIOTUH.

OO0P moxeT ObITh MIpeICcTaBIIeH B TPEX GpopMmax [3].

1) Texkcrorpaduueckue DOP. Cambrii npoctoit u oueBuaHb T DOP. Takue
pECYpChl OTIAMYAIOTCS OT KHUT (OpMOH, B KOTOPOW TMIPEACTABICHBI TEKCTHI U
WUTIOCTPALUK: MaTepHall 0TOOpa)xkaeTcsi Ha dKpaHe KOMITbIOTEpa, a He Ha Oymare, HO
€ro MOKHO JIETKO pacneyvararh, T.€. IEPEHEeCTH Ha OyMary.

2) Tekcrorpadpuueckue OOP ¢ waBuramumedr mno Tekcty. Wudbopmarmus,
MpeACTaBICHHAasT B BHUJE KHUTH, [OJApPa3yMeBaeT, 4YTO CTPAHUIIBI YUTAIOTCS
MOCJIEI0BATEIBHO, OCYILECTBIISIETCS IMHEHAS HABUTAIUS;, TIPU STOM JIOBOJILHO 4acTO B
y4eOHOM TEKCT€ BCTpPEYAlOTCS TEPMHUHBI WJIM CCBHUIKA Ha APYrod pasziesl TOro e
TekcTa. B Takux ciaydasx KHUTAa HE OYeHb yJ00HA: HY)KHO MCKATh MOSCHEHUS B JIPYTUX
MecCTax, NEPETUCThIBATh MHOXECTBO CTPAHUIl U PETYJSIPHO TepATh KOHTEKCT. B DOP
HABUTAIIMIO MOYKHO PEan30BaTh ropa3ao KoMpopTHee: yKa3aTh HE3HAKOMBIM TEPMUH U
TYT K€ MOJYYUTh €ro ONpecieHUue B HEOOIbIIOM JIOMOJIHUTEILHOM OKHE, MTHOBEHHO
CMEHHUTh COJIEPKUMOE dKpaHa MpHU yKa3aHWU TaK HA3bIBAEMOI'O KJIIOUYEBOT'O CJIOBA U T.
n. B maHHOM cilydyae HaBUTALMSA IO TEKCTY SBIAETCS HEJIMHEMHOM, TO €CTh MOXKHO
MpoCMaTpUBaTh ()parMeHThl TEKCTA B IPOU3BOIHLHOM MOPSIIKE.

3) DOP, uenukoM CcOCTOSIIHE W3 BHU3YaJIbHOTO WM 3BYKOBOTO MarepHuala:
GbunbMbl, ayauMo3anmucd M T. M. Takue pecypchl HEBO3MOXKHO TMPEJCTABUTh B

MOJIUTPAPUIECKOM U3aHUH.
1.2 Ocobennoctu ucnonb3oBanus JOP

Hcnonp3oBaHue 31€KTPOHHBIX 00pa30BaTeNbHBIX PECYpCOB B YUEOHOM Ipoliecce
— 3TO 00s3aTeNbHasl 4acTb pabOThl COBpeMEHHOro mneparora. KpaiiHe Cl0KHO BeCTH
ypoku B cootBeTrcTBUU ¢ PI'OC, He npuberas K COBPEMEHHBIM METOJAaM U CPEJICTBAM

00y4eHHs, 0COOCHHO — B YCIIOBUSX JUCTAHIIMOHHOTO 00YyUYEHHS.



Bo-miepBbIX, 3JEKTPOHHBIE CpEACTBA OOy4YeHUS MPEACTABIAIOT JIIOOYIO
uHdopmarmio B Oonee HaMSIIHOM BHUAE W JAIOT YYCHUKaM HamOoJiee TOJTHOE
npejacTaBlieHne 00 HM3ydaeMblX OOBEKTaX M sBJIEHUSX. Bo-BTOpBIX, OHM 00JsaaroT
OOJBIIIM  MOTHBHUPYIOIIMM TIOTCHIIMAJIOM: YYCHHKAM HPABUTCA TMOJIydYaTh HOBYIO
uHGOPMAIUIO ITPU TOMOITU COBPEMEHHOTO0 000PYI0BaHUS, CAMOCTOSITEIbHO U3y4aTh Te
WJIM WHBIC TEMBI, IPOBEPATH CEOSI M MOTydaTh 00paTHYIO CBsI3b. HakoHEeI, SJIeKTPpOHHBIH
pecypc obnamgaer OOJBIIMMU BO3MOXXHOCTSIMU TIO OpPTaHU3AIMH OOJIBIIUX MacCHUBOB
nanubiX. CrnepoBatenbHo, DOP crocoOHBI MPEIOCTaBUTh YUYEHHKY TOpas/io OOJIbIe
uH(OpMAITUU, YeM TPATUIIMOHHBIC PECYPChI, TIPH ATOM BCS TEKCTOBas, BHU3yaslbHas,
3ByKoBasi WHpopManus OyAeT KOMITAKTHO pa3MemaThcs Ha OJHOM ITU(GPOBOM
YCTPOMCTBE.

Taxke DOP mo03BOJIAIOT JIETKO peliaTh 3aJayd MO MPUBEACHUI0 y4eOHOro
npoiiecca k cranaaptam @I'OC, a UMeHHO:

1. IlpenocraBuTh  MakcUMyM  WHGOpMAIMKM [0  HW3y4aeMOW  TeMe,
MPEICTABIICHHON B CaMbIX Pa3IMYHBIX BUAAX — TEKCT, KAPTUHKA, 3BYK, BUJIEO,
MyJIbTUMEINA, MHTEPAKTUBHAS UTPa U T.]I.

2. Jlatb 0Oy4aromuMcs BO3MOXHOCTb CAMOCTOSITEIbHO TOCTUTaTh, H3y4yaThb
HOBBIC TEMBbI, TIOJIOUPATh U AHATTU3UPOBATH WH(OPMAITHIO.

3. brwicTpo u nerko oprann3oBaTh pabOTy B Mapax U rpymnmax

4. VHauBUAyadbHO TOIXOJIUTHh K KaKIOMY YUYEHHUKY, MOAOWpas YHUKAIbHbBIC
3alaHdd Uil KaXJOro W ToMorasi BBICTpaWBaThb HMHJIWBHUAYalIbHBIC
oOpa3oBaTeIbHbIE TPACKTOPHH.

BaxxHO OTMETHTBH, YTO TPUMEHEHHE YYAIUMUCS B XOJ€ OOYy4YeHHUS TaKHuX
nporpamMmam, kak PowerPoint, Notepad, Scribus u T.m., He sBIseTcss oOpalieHueM K
O0P. Vwuammuiica oOpamaercas K CIy)XKeOHOM KOMIBIOTEPHOM MporpaMme JJis
BBITIOJTHEHHUS OTIPEACTIEHHBIX 3a7a9 U CO3/IaHUS KOHKPETHOTO MPOAYKTa — MPE3CHTAIIHH,
MakeTa OpOIIIOpbl W T. J.; 00pa30BaTEIbHOrO IMOTEHIMAIa y JTUX CEPBUCOB, Kak
npaBwio, HeT. C JApyroil CTOPOHBI, €CIIU Y4alluics CO3JaéT BUKTOPUHY, KOTOPYIO

peumaroT APYyruc, — Toraa MOKHO CKa3aTb, 4YTO OH IIPHHHUMACT Yy4aCTUC B CO3AaHHH



CBOETO0 JIOKAJIbHOTO, HEO(DUIIMATIBHOTO 00YYaIOIIEro MPOAYKTa — HO HE B MOJIHOM Mepe

o0pa3oBaTeILHOTO pecypca.
1.2.1 OGmue TpeboBanust kK 0P

KauectBo DOP — 3TO cTeneHb COOTBETCTBHS COBOKYITHOCTH XapaKTEPUCTHK,
npucyux 0P, TpeGoBaHUSIM.

B cootBerctBun ¢ I'OCT P 52653-2006 DOP pomkeH BkiIwOYaTh B ce0s
o0Opa3oBaTeIbHbIN KOHTEHT, IPOTpaMMHbIE KOMIIOHEHTHI U METaJaHHbIE.

OOpa3oBaTelbHbI KOHTEHT — 3TO OpraHW30BaHHAas MpeaMeTHas uHdopmanus,
UCIIOJIb3yeMasi B 00pa30BaTeIbHOM MPOLECCE.

[IporpaMMHBIE KOMIIOHEHTHI pEATU3yIOT WHTEPAKTUBHBIA pEXUM paldOThI
MOJIB30BATEJISI C KOHTEHTOM.

MerananHble — 3TO CTPYKTYpPUpPOBAaHHBIE JaHHbBIE, MpPEIHA3HAYEHHBIE s
onucaHus xapakrepuctuk JOP.

[lepen »tanom co3manus ODOP tpeOyercs pa3paboTaTh CLEHApHBIA IJIaH,
KOTOPBIN JOJHKEH BKIIIOYATh B C€0s CIEIYIONME KOMITOHEHTHI:

1. Nms D0P.
Tun 50P.
Kparkoe onucanue conepxxanust S0P.
KonunuecTBo clieH (CTpaHMI]) U UX ONHUCAHHUE.
[lepedyeHb HCIOIB3YEMBIX HHCTPYMEHTAIBHBIX CPEJICTB.
3HaueHUs YPOBHEN MHTEPAKTUBHOCTH U MYJIbTUMEIUNHOCTH.
OnucaHue METO/I0B B3aUMOICHCTBUS MOJIb30BATEIN C KOHTEHTOM.

Onucanue AJIropuTMa BCPHOTO IMPOXOKACHHA KOHTPOJIbHBIX SaHaHHﬁ.

A S AN I T

VYkazanue [10, nHeo6xoaumoro st BocnipousBeaeHus JOP.
KauectBo 0P onpenenstor [5]:
1. ConepxarenbHble XapaKTEPUCTUKU — OMPEICIAIOT KaueCTBO, JOCTATOYHOCTh

U CTETIeHb MPOpabOTKU Y4eOHOTO MaTepuana, mpeacraBieHHoro B JOP.



MynbTUMEIUMHOCTL —  CBOMCTBO, ONpEACNsIoNee KaduecTBO  (opm
MpeICTaBICHUS MHPOPMAIIUU, UCTIONIb3yeMbIX B DOP.
NHTEpakTUBHOCTh — CBOWCTBO, OIPEHACISIONIEE XapaKTep U  CTEIEHb
B3aUMOJICMCTBUS MOJIb30BATENS ¢ 3eMeHTamu JOP.
MoauduimpyeMocTh — CBONCTBO, OMPEIEISIONIEE BO3MOXKHOCTh BHECEHHUS

M3MEHEHUN B COJIEpKaHKe U nporpamMublie pemenus JO0P.

1.2.2 TpeboBaHusI K IPEICTABIECHUIO YYEOHOIO MaTepuaia

[Tpu odopmnenun S0P He0OXOIUMO MPUIEPKUBATHCS CIEAYIONIUX MPABUII:

l.
2.

Enunsiii ctuns opopmiieHus kouTeHTa B pamkax JOP.

Y no6ctBO pabotsl ¢ ornasienuem DOP u cioBapéM, copepKaliuM OCHOBHBIE
TOHSATHS.

[IpencraBienne TEKCTOBOTO y4eOHOro Marepuaia JOJDKHO OBITh MpeaeiabHO
JTaKOHUYHO.

Odopmienne He AOMKHO OTBIEKAaTh MOJB30BATENS OT COACPKATEIbHOM
COCTaBIIAIONICH, OJHAKO JOJKHO KA4eCTBEHHO TMPENOCTaBISATH  BCE
HEO0OXOIMMbIE CPEJICTBA YIIPABIICHHUS.

OO60CHOBaHHOCTH IPUMEHEHUSI MYJIBTUMEINA U Tpaduueckoil HHPOpPMaIIUH.
[IpencraBiienne BU3yalbHBIX KOMIIOHEHTOB C TJTyOMHOM LBETa, MUHUMAIbHO
JOCTAaTOYHOM JIJIS1 KOJAMPOBAHUS UCIIOIH3YEMOTO B HUX KOJIMYECTBA I[BETOB.
PannonanpHOE HMCTIONB30BaHKE MTPOCTPAHCTBA BU3YaIbHBIX KOMIIOHEHTOB.
Y100CTBO M HATMIATHOCTh HABHUTAIIUH, MPOCTOTA M OTIEPATUBHOCTH MIEPEXOI0B
K TpeOyEeMbIM pa3iesnam.

Nutepdeiic  mowkeH  ObITb  JPYKENMIOOHBIM  (HaaW4yue  CIPaBKH,

«BCIIJIBIBAOIINX» IMOACKA30K 1 T.H.).

Taxxke  SneKTpoHHBIM  0Opa3oBaTeNbHBIM  pPEecypc  MOXKET  COJepKaTh

HHTCPAKTHUBHBIC 3JICMCHTEI. BI)II[GJIHIOT YCTBIPC YPOBHA MHTCPAKTHUBHOCTHU!
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1. IlepBbIii ypOBEHb MHTEPAKTUBHOCTH: YCIOBHO-IaccuBHBIE (popMmbl. Pecypc He
IIPENOCTABIAECT HUKAKUX MHTEPAKTUBHBIX 3JIEMEHTOB. Hanprumep, moap3oBaTens YuTaer
TEKCT, IPOCMATPUBAET U300paKEHUS U BUEO, TPOCTYIIUBAET ayJUO3AIUCH.

2. BTopoil ypoBeHb HHTEPAKTUBHOCTHU: aKTUBHBIE POpMBI. Pecypc npenocrapisier
AJIEMEHTAPHbIE WHTEPAKTUBHBIC AJIEMEHTHI (Ha)KaThe Ha KJIABUIIM WIM KJIUKUA MBIIIN).
Ha maHHOM ypOBHE MOYKHO BCTPETHTh HABHUTALMIO IO TMIIEPCCHUIKAM, BUKTOPUHBI U
3aJaHusl C BBIOOPOM OTBETA, pPa3IUYHbIE MPOCMOTPIIUKH CIOKHBIX OOBEKTOB
(TpExMEpPHBIX OOBEKTOB, OOJBITUX U300PAKEHHUH U T.I1.).

3. Tpetuil ypoBEHb HHTEPAKTHUBHOCTH: AESATEIBHOCTHBIE (HOPMBL. Yyariuecs
B3aMMOJICHCTBYIOT C y4eOHBIMU OOBEKTaMH IO 3apaHee OMpPECTEHHBIM aJrOpUTMaM;
IpU 3TOM MPOU3BOAUTCS OLEHKA OMIMOOK W OTKJIOHEHUH. AKTUBHBIE (DOpPMBI, B
OTJIMYUH OT JI€ATEIbHOCTHBIX, UMEIOT MEHBIIYIO CTENEHb CBOOOABI. JeaTenbHOCTHBIE
(bOopMBI MPEOCTABIISIIOT YYAIIUMCS BBIOOP MOCIEA0BATEILHOCTH IEUCTBUM, BEAYIIUX K
y4eOHOM IIeIM; KaXIbI IIar MOKET MMETh MHOXECTBO BO3MOXHBIX pemieHui. [Ipu
TOM TMOJIb30BaTENM JOJKHBI B JIIOOOM Cily4ae MPUHTH K €IUHCTBEHHO BEPHOMY
peleHnto, T.e. CIleHapui ydeOHOW 3amaum ompeienéH 3apaHee. K nesTenTbHOCTHBIM
(bopMaM MOKHO OTHECTHU: 33JIaHUs C BBOJIOM OTBETA, MEPEMEILEHNE OOBEKTOB C LEIBIO
YCTAQHOBJICHHsI UX COOTHOIIECHUN M WEpapXHil, U3MEHEHHE IapaMeTpPOB NPOLECCOB U
0OBEKTOB U T.J.

4. YerBEpThld YpOBEHb HWHTEPAKTUBHOCTU: HCCIEAOBATEIbCKUE  (DOPMBI.
VYyamuecss AOMKHBI OBITh HUCTOYHUKOM COOBITUH. COOBITHS MOTYT BBI3BIBATh
M3MEHEHHS] CYIIHOCTH, BHEUIHEro0 BHUJA, INApaMETPOB, XapaKTEPUCTUK H3y4aeMbIX
00BEKTOB, MPOLIECCOB WM sIBJICHUN. ['1aBHOE oTiinune GopM uUeTBEPTOro ypOBHS OT
PacCMOTPEHHBIX paHee 3aKIYaeTcs B TOM, YTO COCTOSHUSI U3Y4aeMbIX OOBEKTOB U
MPOLIECCOB YETBEPTOU (POPMBI HE MOTYT OBITH OIIPEIEIIECHBI 3apaHee.

Takum o06pa3oM, (GoOpMBI MEPBOTO, BTOPOIO U TPETHETO YPOBHEH SBISIOTCS
«IETEPMUHUPOBAHHBIMUY». BCE  BAPUAHTBI  JIEMCTBUU  IIOJIb30BATENISl  3apaHeEe
IIPEAYCMOTPEHBI, CYHIECTBYET TOJBKO OJIHO PEHIEHHE, KOTOPOE CUUTAETCS BEPHBIM.

cI)OpMI:cI tIGTBépTOI‘O YPOBHA — «HCACTCPMHUHHUPOBAHHBIC) ! ITPHU CO3JdaHUHU 3JICKTPOHHOI'O
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00pa30BaTeIbHOr0 pecypca ONpeaeieHbl TOJbKO UCXOAHBIE AIEMEHTBI COEPKUMOTO U
IapaMeTpbl IIPOLECCOB. B 3TOM ciydae ompenenuTs WK NPeayranarb BCE IECUCTBUS
WIN OIIMOKYU IOJIB30BATENSl HEBO3MOXKHO.

VYpoBeHb MHTEPAKTUBHOCTH pecypca OINpeaessieTcs MpUMEHAeMbIMUA (hopmMamMu
B3aMMOJEMCTBHS ydallerocss ¢ oOpa3oBaTeIbHbIM KOHTEHTOM. Ecnu uHTEepakTuB
0asupyercs Ha JETEPMUHUPOBAHHBIX (POpMax, TOraa 3JIEKTPOHHBIM 00pa3oBaTENbHBIN
pecypc IOJKEH COJIepKaTh HE MEHEee YEThIPEX Pa3IUuyHbIX (OPM B3aUMOJIEHCTBUS, IpU
JTOM:

DO0OP oTHOCHUTCA K TIEPBOMY YPOBHIO HHTEPAKTUBHOCTH, €CIM B HEM
UCIIONIb3YETCSI MEHEE ABYX Pa3lWYHbIX (POPM B3aUMOJEHCTBUS BTOPOTO U TPETHETO
YPOBHEW;

DO0OP oOTHOCHTCS KO BTOPOMY YPOBHIO HHTEPAKTUBHOCTH, €CIM B HEM
UCIOJIB3YETCsl IB€ U 0oJiee pa3nuyHbIX (OpM B3aUMOJEHCTBUS BTOPOTO YPOBHS, JTUOO
oJiHa (hopMa TPEThEro ypoBHs U OJ{HA WK 00Jiee — BTOPOTO YPOBHS;

O0OP oTHOCHTCS K TpEThEMY YPOBHIO HWHTEPAKTUBHOCTH, €CIM B HEM
UCIOJIb3YETCs JIBE U OoJiee pa3iuuHbIX (OpM B3aUMOIEHCTBUS TPETHETO YPOBHSI.

JocrtaTtounsiM ycinoBueM oTHeceHuss JOP K 4eTBEPTOMY YPOBHIO SBIISIETCS
OTCYTCTBHE JETEPMEHHUPOBAHHOCTH ACMCTBHM IOJIB30BATENsA INPH MAaHUIYJSILUAX C
AJIIEMEHTAMU pecypca.

OneHka ypoBHSI HHTEPAKTUBHOCTH MCXOAUT UCKIIFOUUTENBHO U3 B3aUMOACHCTBHS
[IOJIB30BATENII C  COACP)KATEIbHBIMM  DJIEMEHTAMM, IIPU 3ITOM OIEpaluud ¢
MaHUIyJIsITOpamMu He yuuTbiBatoTcsi. Co3nanre JOP 6e3 nHTepakTUBHOIO KOHTEHTA, TO
€CTh KOHTEHTA, KOTOPBIM HENb3s OTHECTM HU K OJHOMY H3 YKa3aHHBIX YPOBHEU

MHTEPAKTUBHOCTH, HE JIOITyCKAETCSI.
1.3 OG30p uHCTpyMEHTOB JiJisi co3nanust DOP

3HAUUTENHFHO YCKOPUTH Tpouecc pazpadbotkn OOP MOXHO ¢ MOMOIIBIO

CIEHUAIN3UPOBAHHBIX IIPOTPAMM.
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[Ipocteie cpenctBa mnyoOnukauuun DOP, oOCHOBaHHBIE Ha HCIOJIL30BaHUU
npwioxkeHnit Adobe Acrobat wimm Microsoft Office (Word, Excel, PowerPoint)
HauOosiee yJAOOHBI TPU CO3JAAHUM M IYyOJHMKAIMM DJIEKTPOHHBIX YYEOHUKOB U
METOJMYECKUX pEeKOMEHIauuid K HuM. [[ns pa3pabotku anumanuii B pamkax DOP
MokeT ucnonb3zoBarbes Adobe Flash nnu Adobe Animate CC.

Hns coznanus S0P B BUje mporpaMMHOTO MPOJAYyKTa MOTYT ObITh UCITOJIb30BaHbI
pasznu4Hble 00BEKTHO-OPUEHTUPOBAHHBIC SI3bIKK TIporpammupoBanus (C++, C#, Visual
Basic .NET, Java, Delphi u ap.) [Ipu mpoekTupoBaHuu mporpaMMbl PEKOMEHIYETCA
ucrnoiab3oBaHue uHCTpymMeHToB UML-monenupoBanus (Hampumep, Sparx Enterprise
Architect, Magic Draw u 1p.)

Coznanue crenuaibHbIX IPUIOKEHUH, MO3BOJISIFOLIUX cenarthb
aJIMUHUCTPUPOBAHHE YUEOHBIX KYpPCOB TPOCTBIM M  TEXHOJOTMYHBIM, CTaJIO
OpPraHUYEeCKUM Pa3BUTHEM HUJEH JAUCTAHIIMOHHOTO OOYYEHHUS M MPOU3OIIO BO BTOPOU
MOJIOBUHE JIBAIIATOTO BEKA B aKaJEMUYECKOM CEKTOPE.

DnexkTpoHHOEe OO0y4YeHHEe BBIIUIO 3a TpPENelbl YHHUBEPCUTETOB M CTaJo
HEOTHEMJIEMON YacThl0 OOpa30BaHUS W TOBBIMICHUS KBalu(pUKAIMU BO Bcex cdepax
YEJI0BEUYECKOM JIEATEIBHOCTH C MOSBICHUEM U pasButheM MHTepHera B 1990-¢ roasl. B
2004 rony nosiwiicst ctangapT SCORM, KOTOpsIi T03BOJISIET UCHOJIB30BATH COBMECTHO

MaTepHaIbl Pa3IMYHbBIX KypCOB.
1.3.1 LMS Moodle

Moodle — 310 cuctema ymnpaBieHUs Kypcamu (3JIEKTPOHHOE OO0YUEHHUE), TaKKe
M3BECTHAs KaK CHUCTEMa yIPABJICHHS 00yYE€HUEM WM BUpPTyalbHas oOydarolas cpeza.
HasBanne cucreMbl siBisercss abOpeBuarypoir oT anmi. Modular Object-Oriented
Dynamic  Learning  Environment  (MogyibHas  OOBEKTHO-OPUEHTUPOBAHHAS
auHamudeckas oOydaromias cpeaa). Cucrema mpencTaBisieT co0oil  cBOOOIHOE
(pactipoctpansitomeecst o ymnensuu GNU GPL) BeG-npumnokeHue, NnpeaocTaBlisieT
BO3MOXKHOCTh CO3/1aBaTh CalThl [Uisl OHJaWH-oOyueHus. IlepBas Bepcust Obuia

npeactasieHa 20 asrycra 2002 roaa.
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CI0O Moodle 3anumaer npumepHo 18 % peiaka B CHIA.

[TnaTdopma mpemaocTaBiseT TPOCTPAHCTBO JIJIsi COBMECTHOM pabOThl yuHTeNnel U
ctyneHToB. B Moodle nocTynHbl pa3inyHble BO3MOMKHOCTH [JJISl  OTCJIEKUBAHUS
YCIEBAEMOCTH YYalIUXCAd, a TaKXe €CThb MOAJEpPkKKAa MaCCOBOM pErucTpaluu ¢
0e30macHoOl ayTeHTU(UKaIUEeH.

Cucrema umeer ruOKuM wHHTEp(dEWC C BO3ZMOXKHOCTHIO KOH(PUTYPUPOBAHMS
MaKeToB W JAu3ailHa OTHeNbHBIX cTpaHull. [lmaTtdhopMy MOXHO HWHTErpUpOBATH C
OOJIBIIMM KOJIMYECTBOM MPOrPAMMHOTO OOECIEYEeHHs, BKJIIOYas WHCTPYMEHTBHI IS
oOLIEHUs, COBMECTHOM palOThI, YIIPABICHUS TOKYMEHTAMU U JPYTUe MPUIIOKEHUS IS
MOBBIMICHUS TIPOU3BOIUTEILHOCTH. Moodle nMeeT OTKPBITHIN UCXOMHBIN KOJT; OObIIast

4acTh CUCTEMBI HAIlMUCaHa Ha s13bIKe ITporpammupoBanus PHP.
1.3.2 CMS-6a3upoBaHHbIE pEIICHUS

Cucrema ynpasneHus cogepxkumbiM (anri. Content management system, CMS,
CUCTEMA YIPABJICHUS KOHTEHTOM) — HH(POPMALMOHHASA CUCTEMA WA KOMIIBIOTEpHAs
nporpaMma, HUCIoJib3yeMas Jjisl 0OecleueHusl U OpraHu3alli COBMECTHOIO Mpoliecca
CO3JaHMs, PEAAKTUPOBAHUS M YIPaBICHUS COJAEPKUMbIM, MHAYe — KOHTEHTOM (OT
anri. Content).

CMS O00BIYHO COCTOMT M3 JIBYX OCHOBHBIX KOMIIOHEHTOB: IPUJIOKEHUS JUIs
yopaBieHuss KOHTEHTOM (CMA) B KadecTBE BHEUIHETO I0JIb30BATENIbCKOIO
uHTep(delica, MO3BOJSAIOLIETO MOIH30BATENO0 100ABIATh, U3MEHITh U YAAIATH KOHTEHT
c BeO-caiiTa 0e3 BMelIaTENbCTBA BeOMAacTepa, W NPUIIOKEHHE JOCTABKU KOHTEHTA
(CDA), xoTOpo€ KOMOWJIMPYET KOHTEHT U OOHOBIISIET BEO-CAMT.

OcHoBuble pyHkiuu CMS:

- TpPEIOCTaBICHUE WHCTPYMEHTOB /I CO3JaHUSI COJAEPKUMOrO, OpraHU3aLMs
COBMECTHOM pabOThl HaJ COAEPHKUMBIM;

- YIIpaBJICHUE COJAECPKUMBIM: XpaHEHHE, KOHTPOJIb BEPCUM, COOIIOICHUE PEKUMaA
J0CTyNa, YIPaBJIEHUE TOTOKOM JOKYMEHTOB;

- My OJIUKAIUS COIEPKUMOTO;
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- IpeACTaBICHUE UH(POPMALIUH B BUJIE, YAOOHOM JIJisl HABUTALlMH, TIOUCKA.

B cucreme ynpaBiieHHs COAEPAKUMBIM MOTYT HAaXOJHUTHCS CaMbl€ pPa3IN4HbIE
JaHHbIE: TOKYMEHThI, puibMbl, (pororpadun, Homepa TeslepOHOB, HAyYHbIE JAHHBIE U
Tak janee. Takas cuUCTeMa YacTO MCIOJIb3YeTCsl [UIsl XpaHEHUs, YIpaBJieHUS,
nepecMoTpa M IMyOJHUKaluu JoKyMmMeHTanuu. KOoHTpoab Bepcuil sBisSIeTCSl OJHOM U3
Ba)KHBIX BO3MOXKHOCTEH, KOTJ]a COJIEP)KMMOE U3MEHSETCS TPYIIIOH JIUILI.

B of0mem ciydae cucTeMbl yNpaBiICHHUS COIEPKUMBIM JENATCS Ha CUCTEMBbI
YIOpaBJICHHUs] KOPHOpaTUBHBIM KoHTeHTOM (aHri. Enterprise Content Management
System) — 1151 paboThI C COAEPKUMBIM BHYTPH KaKOH-IMOO OpraHu3alid U CUCTEMBbI
ynpasienusi BeO-comepkumbiM  (anrn. Web Content Management System) s
NOJJIEP>KKU pabOThI BeO-caiTa.

Bo3moxxHOCT pa3MecTuTh B ceth MHTepHer u, mnpu HE0OXOAUMOCTH,
pPEAAKTUPOBATh JOKYMEHTBI, MYJIbTUMEIUWA M KIMEHTCKHE CKpunThl JavaScript
MO3BOJISIET YTBEpPXkKIaTh, YTO CHUCTEMbl YNPABICHUS BEO-COAECPKUMBIM MOTYT OBIThH
UCIOJIb30BaHbl B KAUECTBE CUCTEM YIPaBIECHUS O0yUEHUEM.

[To nannbsiM naboparopun W3Techs, B 2015 romy 25 % Bcex cailToB paboTanu
NOJ1 YIPABICHUEM CHCTEMBI ynpaiieHus coaepxumbiM WordPress, B aBrycre 2018 —
6omnee 30 %, a B mapte 2020 — yxe Oonee 41 % (7071 pbIHKA CHUCTEM YIIPaBICHUS
KOHTEHTOM cOCTaBlseT 63 %).

Oyukiuonan WordPress MOXXHO —paclupsTh IpUd MOMOIIM IJIATHBIX H
OecruiaTHbIX 1IaruHoB. [lpu »sToM cpenu OecrlaTHBIX IUIATMHOB — CYIIECTBYET
MHO>KECTBO PEIICHHH, Mo3BoIsA0muUX npeBpatuth WordPress B cucrteMy yrpaBieHUs
obyuenuewm [18].

[Tpu npoBeneHue uccaeaoBanus OblJI0O PACCMOTPEHO NATh HarOoJIee MOMYJISIPHBIX
(punbTpanus mo yObIBaHHIO MOIYJSIPHOCTH B Mara3WHE IMPUIOKEHUN) OECIUIaTHBIX
MJIaTMHOB, A00aBisomux B WordPress ¢hyHKIIMOHAT CHCTEMBI yIIPABJICHHS] O0yICHUEM:
LifterLMS, Sensei LMS, Tutor LMS, LearnPress, MasterStudy. Bce paccmoTtpenHbie
IUIarMHBl  IPEJOCTABIISIIOT BO3MOXHOCTh CO3[1aBaTh KYpChl, TIJIaBbl (YpOKH) H

BUKTOPHUHBI [1].
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1.3.3 IIpoune HHCTPYMEHTHI

OTANYUTENHHON YepPTON PACCMOTPEHHBIX pPaHEee UHCTPYMEHTOB SIBIISIETCS TO, UTO
OHM TIPENJIararoT IMOJIb30BATENI0 «HEKYI0 cBOOOIy neictBuii». Hampumep, WordPress
UMEET OTKPBITBIM UCXOIHBIM KOJ, KOTOPBIA MOXKHO MOJIU(DUIMPOBATH M PACHIUPSTH
JTOOBIMH  CTIOCOO0AMU, KOTOPBIE JIOMYCKAeT JIMICH3WSA. BaXHO OTMETHTH, YTO Cpeau
PACCMOTPEHHBIX IUIATMHOB PACHIUPATh U MOAUDHUIIMPOBATH BO3MOMXKHO TOJBKO KOJ
maruHa «Sensei LMS»; Bce ocTanbHbIE IUIATUHBI, JaXKe UMeEs OTKPBITHIM HCXOHBIN
KOJl, B COOTBETCTBHHM C JUIIEH3MEH, HE MOTYT OBITb MoauduimpoBaHsl. Cucrema
Moodle Takxe umMeeT OTKPBIThIN UCXOAHBIN KOJI, KOTOPBIM IPU HEOOXOUMOCTH MOKHO
u3MeHATh. OTIEIbHO CTOUT OTMETUTh, UYTO PACCMOTPEHHBIC CUCTEMbl — KpaiHe
MOMYJISIPHBL; MOMYJIIPHOCTH, B CBOIO OYEPE/lb, FAPAHTUPYET OOJIBIIOE KOJIMUYECTBO YKE
TOTOBBIX PACHIMPEHUN U MOAJIEPKKY CO CTOPOHBI COOOIIECTBA U Pa3pabOTUUKOB.

[ToMUMO MHCTPYMEHTOB C OTKPBITHIM HUCXOJHBIM KOJOM CYILIECTBYET MHOXECTBO
JIpYTUX TPOMPHUETAPHBIX pPEIICHHM, Hampumep, 1Spring Suite — paclmpeHue s
PowerPoint. iSpring Suite Mo3BONSET CO37aBaTh SJEKTPOHHBIC TECThI, JUATOTOBbBIC
TPEHAXKEPBI, 03BYUYHBATh CIAWJIbI, 3aMUCHIBATH CKPUHKACTHI, MOHTHUPOBATh BUIEO WIIH
co3aaBaTh oOyuvarourue urpel [8]. NeoBook Professional — cucrema st pazpabotku
ANIEKTPOHHBIX MyOnuKanui u mnpe3eHTtanuil. Everest — cucrema, pazpabotaHHas
CHEIUAIBHO /U1 00pa30BaTEIbHBIX MPUIIOKEHUM, B TOM YUCIE U JJI AUCTAHIIMOHHOTO

OO0y4YeHHUs U T.J. U T.1.
1.4 Dranel pazpadotku S0P

[Ipontecc  paspabotkn DOP  cocToMT W3 JBYX OCHOBHBIX  JTallOB:
MOATOTOBUTEILHOTO U KOMITIOHOBKH.

Ha nepBom 3tamne (moAroToBUTEILHOM ) TPOU3BOUTCS:

- MOJI00p UCTOYHUKOB U (DOPMUPOBAHKE OCHOBHOTO COJICP>KAHMUS;

- CTPYKTypHU3aIis MaTeprasia v pa3paboTKa OTJIABJIICHUS WIIN CIIEHAPHS;

- mepepaboTKa TeKCTa U POpMUPOBAHNE OCHOBHBIX Pa3JIeIiOB;
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- BBIOOp, co3/1aHue U 00paboTka MaTepualia i MyJIbTUMEIUUHOTO BOIUIOIICHHS
(BHACOCIOKETHI, 3BYKOBOE COTIPOBOXKICHHE, TpaPUIeCKre U300PAKECHHUS).

Ha BTOpOM »Tame mpou3BOAUTCS KOMIIOHOBKa (COOpKa B €IMHOE IIEJ0€) BCEX
oToOpaHHbIX M pa3paboranHbix uacTeh ODOP (uHDOpMalMOHHBIX, OOYYalOIIUX,
KOHTPOJMPYIOIINX) JUIS PEIbIBICHUS 00YUYalOIIMMCS B COOTBETCTBUH C 3ayMaHHbBIM

aBTOPOM CIIEHAPHEM.
1.5 TexHonoruueckue ocobeHHOCTH pa3padboTku DOP

Conepxxkanne OOP  HOMKHO  COOTBETCTBOBATH  YPOBHIO  IOJYy4aeMOTO
oOpaszoBanus. B HacTosmee Bpems pa3zpadorka JOP nomkHa ObITh OPHEHTHPOBAHA Ha
MOJTyYEHHE 3aIaHHBIX MIPOrpaMMoi JVCUUTUIAHBI KOMIIETEHIIHM. Ha
MOJITOTOBUTENILHOM 3Tarie BeAETCs ToA00p WK pa3padoTKa UCXOAHBIX MAaTEPHATIOB IS
O0P  (tekctoB, TpaduuecKMX  WUIIOCTpaIlMi, AaHUMAIMOHHBIX, ayJauo U
BUJICOQpParMeHTOB M T. J.), BKIIOYas pa3pabOTKy WIM MNpUOOpeTeHue, mpu
HEO0OXOMMOCTH, MAKETOB YUYEOHBIX MPHUKIAAHBIX mporpamM. Ha 3tom 3tame oObIYHO
UCIIOJIB3YIOT TIPOrpaMMHbBIE€ CpPEICTBa OOIIEro Ha3HAYEHUs: TEKCTOBbIE U Tpaduueckue
PEAAKTOPBI, aHUMATOPbI, MPOrpaMMbl OIU(GPOBKU ayAUO/BUAECO, WHCTPYMEHTAJIbHbBIE
CpeJlbl MPOrPaMMHUPOBAHUS U T.II.

B crpyktype DOP nOpuHATO BBIACIATH BBEAECHUE M OCHOBHYIO YacTh, KOTOpas
COCTOMT M3 pa3leloB, IWaB, TeM. BBeaeHue sBisercs BaxHbIM 3ieMeHToM JOP,
MIOCKOJIbKY B HEM OOOCHOBBIBA€TCS aKTyallbHOCTh JaHHoro ODOP u omnpenensitorcs
YpPOBEHb 00pa30BaHUsl UM ayJIUTOpPHs, Ha KOTOPbIE paccuMTaH HaHHBIM pecypc. [lpu
(OpMHpPOBaHUU COAEPKAHUA PEKOMEH]IyETCsl PAa3feNIUTh €ro Ha JBE YaCTH: OCHOBHYIO
4acTh, OOS3aTENIbHYI0 HJisi W3Y4Y€HHUs, U JIONOJHUTEIbHYI0 — BapUaTUBHYIO, IS
yIIyOJEHHOTO U3YYEHUs] MaTepHalla, paclIupeHus: Kpyro3opa, MoBbIIIEHUS MOTHBAIUH.

[Tpu pazpabotke cTpykTypsl U coaepxaHuss DOP Heo0X0AMMO YUYHUTHIBAThH
CJIeTyIOLME PUHIIUIIBI U TEXHOJOTUYECKHe 0COOeHHOCTH [17]:

l. IlpyHIMIT  TPUOPUTETHOCTHM  MENArOrMYECKOro  mnoaxoxa.  IlpuHimn

peanu3yeTcs d4epe3 IOCTAaHOBKY O0Opa3oBaTeNbHOW IeMu U Ppa3padoTKy
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colepkaHusi 00pa30BaTEIbHON NE€ATEIBHOCTH HAa OCHOBE OJHOTO WIIU
KOMOMHAIIMM M3 HECKOJbKUX JUAAKTHYECKUX TOJXOAOB: CHCTEMHOTO,
CUHEPreTUYECKOTO, po0IEeMHOTrO0, aIrOPUTMHAYECKOTO,
IIPOrPaMMHUPOBAHHOTO, TPOEKTHOIO, 3BPUCTHYECKOTO M T.A. CHUCTEMHBIN
MOAXOJ O3HA4yaeT, 4YTO I[eJeco00pa3Ho pa3paldaThiBaTh KOMIUIEKCHBIC
nocoOusi, BKIIOYAIOIINE KaK JIEKIIMOHHBIM Marepuai, CEMUHAPCKUE 3aHSTHS,
TaKk 1 KOMOMHUPOBAHHBIC YPOKHU (HAMPUMEp, MPAKTUKHU JJII TYMaHUTAPHBIX U
oOIecnenanbHbIX TUCIUILIAH).

2. Tlpunuun mopxyina. Marepuan I0JKeH ObITh pa3OUT Ha pas3zelibl, COCTOSIINE
u3 Moaynen. Kaxaplii Moaynb AOMKEH OBITh MUHHMAaleH MO 00BEMY, HO
3aMKHYT I10 COJIEP/KAHHUIO.

3. Ilpunmun nonHOTHL. Kaxknapli MOAYJb JIOJOKEH HMETh  CIEIYIONIUe
KOMIIOHEHTBI: TEOPETUYECKOE SAPO, KOHTPOJIBHBIE BOMPOCHI MO TEOPUH U
npuMepbl. MHOrga mnoJie3HO JaBaTh HCTOPUYECKHM KOMMEHTapHil WIH
XPOHOJIOTUYECKYIO0 KAPTUHY PAa3BUTUA KOHKPETHOI'O HAIIPABJICHUS.

4. Tlpunuun HarasgHOCTH. WIUTIOCTpaTHBHOrO MaTepHalia JOJKHO OBITh Kak
MO>XHO OOJIbIlIE U OH JIOJDKEH OBbITh NMpEACTaBI€H B KaxaoM mojayie. Ilpu
oTOOpe M MOATOTOBKE WJUIIOCTpAIMi CJeAyeT BBIOMpPATh TaKue, KOTOpbIE
BBINIOJIHAIOT HE PEKJIAMHYIO WJIM Pa3BJIEKATEIbHYIO POJb, a O0Yydarollylo
(GyHKUHIO.

Cnenyer CTpeMUTbCS K MAaKCUMaJbHOMY HCIOJIb30BAaHUIO WILIIIOCTPALMI B
MecTax, TPYAHbIX JJIs TOHUMaHUs ydeOHOTro Marepuana; il OOO0OIIeHUd u
CUCTEMAaTU3allud TEMaTHYECKHX CMBICIOBBIX OJIOKOB; AJisi OOIIEro OKMBJIEHHUS BCETrO
y4eOHOT0 MaTepuaia U pacCpeOTOYCHHOIO 110 BCEMY TOJII0 TEKCTa KaK MeYaTHOTo, TaK
U AJIEKTPOHHOTO (TUIEPTEKCTA).

Ha BTOpOM »3Tame KOMIOHOBKY »3JEKTPOHHBIX MaTepuaioB B OOP MoxkHO
OCYUIECTBUTH IyTEM MPSMOT0 MPOrPaMMHUPOBAHUS ClIEHApUs 00yUeHHUs Ha KaKOM-TTH00
anroputmMuueckom s3eike: Java, PHP, Python u 1.m. B aTOM cnydae posib HaBUraropa B

Imponecce O6y‘-I€HI/ISI BBIIIOJIHACT CHGHapHﬁ, B TO BPCMA KaK IIPHU UCIIOJIb30BaHHUH TOJIBKO
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HTML 531y ponb, Kak M B TpaJMLHMOHHBIX Yy4e€OHUKaX, BBIIOJHSET OIJIaBJICHUE.
IIpuMeHeHne SA3BIKOB IPOrPAaMMMPOBAHMUSA ITO3BOJIAET PpEANU30BaTh IPAKTHYECKU
JM00bIe AUIAKTUYECKUE METOJUKH aBTOpa M pa3paboTyukoB. OAHAKO 3TOMY MOIXOIY
IIPUCYIIH U CYIIECTBEHHBIE HEJOCTATKH, TAKUE KaK:

- BBICOKas TPYNOEMKOCTH Ipoliecca pa3pabotrku J0P;

- HEOOXOMMOCTh MPUBJICUEHUS TPO(PECCHOHATIBHBIX TPOTPAMMUCTOB;

- HEBO3MO>KHOCTh BHECEHMSI U3MEHEHM 03 PUBJICUEHUS TPOTPAMMHUCTOB;

- CYUIECTBEHHAsl 3aBUCUMOCTb JUJIAKTHUECKOTO KauecTBa ClieHapHsl 00y4eHus OT

NeJaroruyeckoi KBaaupukay pa3paboTUNKOB.
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2 PABPABOTKA D0P
2.1 Ananrarmus TpedoBanuii k S0P

Metononoruss Agile 4é€rko omnpenenseT NPUHIMUIBI THOKOW pa3paboTKu
MPOrpaMMHOr0 00ECIIEUYEeHHUsI, HO HE NPEIaraeT HUKAKUX KOHKPETHBIX MHKEHEPHBIX U
npaktudeckux MetonoB. Kynbrypa DevOps sBasiercss cyry0o MpakTUYECKUM
OTBETBJICHHMEM MeTojooru Agile u, TakuM 00pa3oM, MpeasiaraeT HEeAOCTaIoIINe
pelIeHrus U METOJIbl; B CBOIO OYEPEdb, HENPEpPbIBHAS WHTErpalus U HENpPEpPhIBHOE
pa3BEpThIBaHUE ABISIOTCS TNposiBieHUIMU DevOps [6]. OTcroia MOXHO C/ie7aTh BBIBO/I,
YTO MaTepHuaibl, UCHOJIb3yeMble Juisi u3ydenus Meronosiorun CI/CD noiKHBI UMETh
MPAKTUYECKYIO HAMPABICHHOCTD.

Ha cerogusimiHuii €Hb CyHIECTBYET OOJIBIIOE KOJIUYECTBO HHCTPYMEHTOB U
cepucoB s peanuzanuu CI/CD. B kax10il mporpaMMHON cpezie BbIpadoTacs CBOU
Habop uHCTpyMeHTOB [2]. Ilpu 3TOM MHCTPYMEHTHI OJAHOW Cpelbl UIACHHO CXOXKHU C
MHCTPYMEHTaMH Jpyroil cpeawl. Hampumep, uisi HanmucaHusT aBTOMATU3UPOBAHHBIX
TECTOB B Java-cpejie ucmoib3yeTcs Oubanoreka «Junity. ta 6ubaroTeka OblIa MEPBOM
B CBOEM pOJI€ U TMOJIy4Yusa HACTOJIBKO HMIMPOKOE PaCHpOCTpaHEHUE, YTO pa3paboTUYMKU
Apyrux cpen Hadaiu komupoBath €€ wuHTepdeiicel. Tak PHP-pazpaborunku
CKONUPOBAIA yCHENIHbIe WHTEpeEehchl Junit W Ha3Baau TOJYYUBIIMKCS TPOIYKT
«PHPUnity. IToxoxum o6pazom noctynunu pazpadorurku Python, pazpadboras moayib
«unittesty, KoTopelid HapymaeT craHgaptel PEP 8§, komupys opuruHaibHbIe
uHTepdeiicel u3 Junit [16]. [dpyroit mpumep — CTaTHYECKHE aHAIU3aTOPbl KOJA:
«PHPStan» — mnms PHP, «Pylinty — mns Python, a B ciyuae Java — BCTpPOCHHBIN
koMnuisaTop. [loaTomy paspabarbiBaeMblii 00pa3oBaTENbHBIA PECYPC JOJKEH OBIThH
HaIlleJIeH Ha TO, YTOOBI IOHECTH JO ydaluxcs (PakT CyHIECTBOBAHUS CXOKHMX KJIACCOB
MHCTPYMEHTOB U OOIIME MPUHIUIIBI padOThl ¢ HUMH, HO HE PACCMATPUBATh KaKIbIU

KOHerTHBIﬁ HHCTPYMCHT B ACTAJIAX.
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Hpyras BaxHas npoOiema 3akiIo4yaeTcsi B TOM, 4YTO pPAacCMOTpPEHHE
WHCTPYMEHTOB 0€3 MOBTOPEHUN U PEATbHOTO MpUMepa BEIET K OBICTPOMY 3a0BIBAHUIO
Marepuana. Otciofa cienyeTr, 4To oO0pa3oBaTeNbHBIA pecypc AOHKEH Mpeajiararhb
y4almmcs, Kak MUHUMYM, TPETUN YPOBEHb HHTEPAKTUBHOCTHU.

OnHO W3 BO3MOXHBIX PELICHWN 3aKI0YaeTcs B CIEAYIONMIEM: y4alllHhecs,
PYKOBOJICTBYSCh TPEAOCTABICHHBIMUA TEOPETUYECKUMHU MaTepuaiaMu, JTOMOJIHSIOT
PacCMOTpPEHHBIE TPHUMEPHI, U TakuM o00pa3oMm peanusyioT mnonHoueHubii CI/CD-
nalriailH B KOHTEKCTE COBpPEMEHHOro BeO-mpoekTa. [lpu 3TOM pesynbTaT uX
JESATETbHOCTH, BO-TIEPBBIX, CTAHOBUTCS BUIEH Cpa3y, UTO IMOBBIIIAET MOTHUBAIUIO, BO-
BTOPBIX, COXpaHSIETCs B cripaBouHOM (popme. Hammpumep, mpu n3y4eHHN BO3ZMOXKHOCTEH
GitHub Actions 1o mnapamnenu3anuu 3ajad, HEOJHOKPATHOE TIOBTOPEHUE U
JEMOHCTpaIMs BO3MOXXHOCTEH CepBUCAa OTJIOXKUT B TOJOBax ydamuxcs (akT
CylllecTBOBaHMsI M cdepbl NMpUMEHeHus mnapauienu3anuu B cepBuce GitHub Actions;
eciu ydJamuecs 3a0yAyT KOHKPETHBIC TMapaMeTpbl, OHU BCErja CMOTYT BEPHYTHCS K
dbaiiny ¢ KoH(HUTypanKe U BOCIIONh30BATHCA UM KaK CITPABOYHUKOM.

Pa3paboTka THMOBOro BEO-IIPOEKTa HE BXOJUT B MaTepuaibl Kypca U SIBISETCS
OTZIEJIbHOW OOIIMPHONW TEMOM, paccMaTpUBaEMOM Cpa3y B HECKOJIBKUX JUCIHUILIAHAX.
CrnenoBarenbHO, ydYalllMecs OJDKHbI MMETh BO3MOXXHOCTh OBICTPO, a IJIaBHOE, HE
BJIaBasiCh B TMOJPOOHOCTH, 3alOJyYUTh HEKUM BEO-MPOEKT, K KOTOPOMY U Oyler
npumeneHa metononorus CI/CD. VYuammecs MOTyT BOCIOJIB30BAThCS MPOECKTAMU,
KOTOpbIE OHU pa3paboTaiy paHee; WIH — YKe CYIIECTBYIOIUMHU JEMOHCTPAIIMOHHBIMU
npwiokeHusiMu, Hampumep, «Symfony Demo Application». ITlocnegnuii BapuaHT
aBisgeTcss Oojee MPeaOYTUTEILHBIM, TOCKOJBKY JIEMOHCTPAIIMOHHBIE MPHIOKEHUS
OOBIYHO 3aJIEUCTBYIOT OOJiee IMIMPOKUN CIEKTP TEXHOJIOTHI: OHM MOKPBITHI TECTAMH,

BKJIFOYAIOT JIMHTEPBI, CKAHEPHI 3aBUCUMOCTEN U T.1.
2.2 IIpoexktupoBanue S0P

[lepen HawamoM pa3pabOTKU OSJICKTPOHHOTO 00pa3oBATEIBHOTO pecypca

HEO0OXOIMMO ITOATOTOBUTH CIICHAPHUI 1 1TOA00paTh HHCTPYMEHTHI [ 7].
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2.2.1 Crpykrtypa O0P

Pa3zpabaTbiBaeMbIil 2JIEKTPOHHBIA 00pa30BaTEIbHBIN PeCypc MpeaAcTaBiIsieT co00M
IIUKJI CTaTeH, KOTOPHIE MOXHO pa3OUTh HAa TPU OCHOBHBIX pazjiena:

1. BBenenue.

2. HenpepsiBaas unterpanus (Continuous Integration).

3. HempepoiBHast noctaBka u pazpépreiBanue (Continuous Delivery/Deployment).

Bo BBenmenuun paccmarpuBaetrcs poib Metononoruu CI/CD B coBpeMeHHBIX
nukiax paspadbotku [10, e€ cBsa3p ¢ DevOps u Agile, mpenmyiiecTBa U HETOCTATKH,
obmue mnouarus. OcHOBHas 3ajada BBEACHUS — IIOKa3aTh 3HAYMMOCTh M, Kak
CleACTBUE, Be3necymHocTh Meromosioruu CI/CD. Dtor pazgen  COIEpKUT
UCKITIOUMTEIILHO TEOPETHYECKUE MaTepuasibl: TEKCT U u3o0pakeHus. Paznen
OKaHYMBAETCS  BUKTOPUHON. BukropuHa mnpenocTaBisieT  OOpaTHYIHO  CBS3b,
HE3aMeTUTETHFHO 0003HaYasi HEBEPHBIC OTBETHI U MOSICHEHUS K HHAM.

Btopoii pa3men paccMaTpuBaeT HENPEPHIBHYID HUHTErpallii0 W HMEET
MPAKTUYECKYI0 HAMpaBiICHHOCTh. [lOpsiIOK pacCMOTpEeHUsT WHCTPYMEHTOB U, Kak
CJIE/ICTBUE, TJIaB ONpPEEISAETCS TUIOBBIM CIIEHApUEM PabOTHI C HACTOSIIIUM ITPOCKTOM.
ITo sTOM K€ mpuYMHE peanpHas 3ajada U €€ MPAKTUYECKOE PEIICHUE IMPEALIECTBYIOT

Teopuu. [letanbHas nHpopManus o BTOPOM paszeiie NpeacTaBiieHa B Tadbaune 1.

Tabnuna 1 — ['maBsl BTOporo pasaena

Ne | Ha3BaHue rimaBbI PaccmarpuBaemple HHCTPYMEHTHI M TIOHSTHS
/Tt
1 SSH: Zammménnoe | SSH, ssh-keygen, acuuxpoHHOe mmdpoBaHue,
COEIMHEHNE ssh-agent, koundpurypupoBanue SSH-kmroueli B
GitHub u GitLab
2 Pasmemenne  mpoexkta B | [Ipoekt «Symfony Demo Application», dopk
GitHub pPEno3uTOpuUs, OCHOBBI paboThl ¢ (Git, HACTPOMKHU
GitHub Actions




[Iponomxenue Tabnuibl 1
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Hupexropus .github: nmepsrii

MexaHu3M cOOBITUH M MOANNCYUKOB, ITalILIaliH

nanriaiH (workflow), 3amaua (job), action-npuiioxeHue,
OTU€T O MalIIaliHy, OTJIaBIMBAaHUE OIMHUOOK B
NanrIanHax

Kem GitHub: yckopenue | Menemxkep  3aBucuMocTeid  (Ha  mpumepe

NanIIaiiHOB Composer), .lock-daiinsl, orpannuenus GitHub
Actions, KEIINPOBAHUE (MpusoxxeHue
actions/cache), s3bIK BBIpOKEHUH, KOHTEKCTHI,
byHKIIIH

PHPUnit: TDD wu Test First Design, PHPUnit,

aBTOMaTU3UPOBAHHOE aBTOMATU3UPOBAHHBIE TECTHI, CEMaHTHYECKOE

TECTUPOBAHHE BEPCUOHUPOBAHUE

JluaTeppl: kak He 3a0bITh | JluATep,  DI-koHTEeWHEp, mapamienuzarnms,

IIPO TOUYKY C 3aIATOU

co3JiaHue action-npunoxkeHuu, teru Git

PHP CS Fixer: crangapTtsl

HaIllMCaHHA KOJda

CTaHI[apTBI HalluCaHuA KOId, CTaHAaPTHBIC

pEKOMEHAaUN (Ha npumepe PSR),

napameTpuszanus action-npuioxenuii, PHP CS

Fixer

PHPStan: tuno0e301macHoCTh

0€e3 KOMITWJISALIAN

Crarnueckuil aHanu3atop Koja (Ha mpuMepe

PHPStan)

Symfony CLIL MTOMCK
YA3BUMOCTEN B
3aBUCUMOCTSIX

ABTOMaTHU3UpOBaHHAs  MpoOBepka  paboyero

OKPYXKEHHs, TPOBEpKa 3aBUCUMOCTEH MPOEKTa
COOBITHS

Ha  YA3BUMOCTH,

GitHub Actions

MMCPHUOJUICCKUC

B mepBoil rnaBe ywammecs 3HAKOMSTCS € IPOTOKoJoM SSH Ha mpukiiagHoM
ypoBHE. Yuyamuecs AOJKHBI CTEHEPUPOBATh Mapy Kitouel, HacTpoutb SSH-areHT u

Nn00aBUTh CreHEPUPOBAHHBIN MyOJIMYHBIN KITF0Y B HacTpoitku GitHub.
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Bo Bropoil riaBe ywammecs pasmemaroT Konuu npoekra «Symfony Demo
Application» B ux GitHub-peno3utopumn.

B Tperbent riase yyamuecs CO34ar0T NPUMUTHUBHBIA NaWmuiand. i 3Toro oHu
co3naoT HOBYIO0 (it-BeTKy, B KOTOpoW OyJeT MNPOUCXOAUTH JanbHeiinas padora,
3HAKOMSATCSI C OCHOBHBIMU MOHATHUSIMU TMaWIlIaiiHa U CO3JAI0T JIBE€ BEPCUU MaWIlIaiHa:
OJIUH, 3aBEPIIAIONIUNCA YCHEIIHO, BTOpoM — c omuOKkod. [maBa 3aBepinaercs
BUKTOPHHOM, MOCBAMEHHON OCHOBHBIM moHaTHAM GitHub Actions (workflow, event,
job, action) u OCHOBaM CHHTaKCHCa KOHPUTYPAITMOHHBIX (haiiIoB.

B derBépTOoM INIaBe y4amiuMecs HACTPauUBAIOT KEII 3aBUCHMOCTEM ITPOEKTA,
MpEABAPUTEIHLHO YCTAHOBUB UX. YUaluecs JOJDKHbI J00aBUThH B MaiIUIaiiH 1Ba HOBBIX
niara: yCTaHOBKY 3aBUCUMOCTEN U UX KEIIUPOBAHHUE.

B ndaroii rnaBe ywamimecss 3HAKOMATCS C aBTOMATU3MPOBAHHBIMU TECTaMU Ha
npumepe ¢peiimBopka «PHPUnity. Yyamuecss 1omkHbl 100aBUTh B MaIUIaiiH HOBBIN
miar, OTBE4aroIIii 3a TECTUPOBAHUE.

B miecToil riaBe ydyamgecss 3HaKOMSITCA C JUHTEpAaMU KaK KJIACCOM YTWIHT U
OCHOBaMH pa3pabOTKH action-mpuiioKeHUW. Ydyamuecs JOJDKHBI J00aBuTh 4
OJIHOTUIHBIX LIara B MaMIUIailH; MOCJIE€ 3TOr0 OHU JOJKHBI BBIHECTH MOBTOPSIOLIUECS
AJIEMEHTHI B OTJEIHLHOE MPUIIOKEHUE U Pa30UTh OJIHY 3a7avy Ha JBE MEHbIMX. [ J1aBa
3aBEpIIAETCS BUKTOPUHOW; BOMPOCHI BUKTOPUHBI TOCBSIIEHBI CTPYKType (aisoB
KOHpUrypauuu ManruiatHoB M action-npuioKeHUM (S3bIK BBIPAKEHUM, KOHTEKCTHI,
BO3MOYKHBIE OIIIUU U T.I1.).

B ceapmoil rmaBe yuaniuecsi 3HaKOMATCS C KJIACCOM YTWJIMT, OTBEYAIOIIMX 3a
MPOBEPKY KOJIa Ha COOTBETCTBUE CTaHAapTaM (opMaTUPOBAHUS. YUalluecs TOJKHBI
BBIITYCTUTh HOBYIO MapaMETPU30BAHHYIO BEPCHIO action-MpUiIoKEHUs, pa3paboTaHHOTO
B MIpEABIAYILIEH TT1aBe, U J0OaBUTh HOBBIM LIAr B MAWIUIANH.

B BoCbMO¥i r1aBe yyanuecs 3HaKOMSITCS. CO CTATUYECKUMU aHAJIM3aTOPAMU KO/JIa.
JInst 3TOro ydammuecs JOJDKHBI YCTaHOBUTH M HAcTpouth yTwinTy «PHPStan» wu

100aBUTH HOBBIHU IIAr' B MMAWIIJIANH.
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B mocnenHel rinmaBe BTOpPOTO paszfena ydalluecs 3HAKOMATCS C YTUIUTOU
Symfony CLI. VYwammecs JOMXKHBI BBIMYCTUTh HOBYIO BEPCHIO TPUIIOKCHUS,
pa3pabOTaHHOIO B IIECTOM TJiaBe, J00ABUB B HErO MPOBEPKY PabOYEro OKpYKEHUsS U
CO3JaTh HOBBIM MMAaWIUIaliH, 3aIlyCKAEMBbI NEPUOJNYECKH, TJIABHOW 3aJadedl KOTOPOro
ABJISIETCS IOMCK YSI3BUMOCTEHN B 3aBUCHMOCTSIX MPOEKTA.

B konme pazgena pacnonaraerca oOoOmaromias BUKTOpHHA. Bompockl 3Toi
BUKTOPUHBI TPU3BAHBI 3aKPENHUTh BCE HABBIKM, IIOJIyYEHHBIE B XOAE OCBOCHUSA
MaTepUaJIOB paslena, U MMEIT IUCTUHKTUBHBIN Xapakrep. [locienHee kadecTBO
BBIHYKJAET YYaIUXCS BBIABUTH W 3allOMHUTH Pa3JIMUMs MEXAY PaCcCMOTPEHHBIMU
WHCTPYMEHTAMH.

WN3mMeneHnss B OYEpENHOCTH IJ1aB — HEBO3MOXHBL. llopsanok omnpenenéH
CLEHapUEM M B3aUMOCBS3bI0 MEXKIy PacCMaTpMBAEMBbIMU TexHosorusMu. Hampumep,
SSH paccmarpuBaeTcsi U HacTpaumBaeTCs B CaMOM Hadajie, OTOMY YTO Yy4alllMeCs B
CJIEIYIOLIUX TJ1aBax JIOJDKHBI B3aUMOJIEHCTBOBATh ¢ peno3utopusiMu GitHub no stomy
npotokoiy [11].

Tperuit pasgen paccMaTpuBaeT HENPEPBIBHYIO [JOCTAaBKY M HENPEPBIBHOE
pa3BEPTBIBAHME M TAKXKE MMEET MNPAKTUYECKYH HampaBileHHOCTb. CO CIUCKOM

paccMaTpPUBAEMBbIX MTOHSATUH U MHCTPYMEHTOB MOKHO O3HAKOMHTHCS B TaOIHUIIE 2.

Ta6nuia 2 — ['aBel TpeThero pasaena

Nen/m | HazBanue rnaBbl PaccmarpuBaemble MHCTPYMEHTHI U
MOHSTHUS

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

2 Rsync: pyuHas nocraBka Rsync, GitHub Secrets, sshpass

3 Deployer: aBTOMaThueckas | .env-gainsl, Deployer

JIOCTaBKa U pa3BEPTHIBAHUE

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

nauriaiHe Token, penmusbsr GitHub
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B nepBoil rnaBe yuwanuecs MoJroTaBiIMBaIOT CEpPBEpP, HA KOTOPOM OyaeT
pa3BEPHYT MOpOEKT. [l 3TOro OHU JOJKHBI MOATOTOBUTH XOCTHUHI, YCTaHOBHUTH
TpeOdyeMble MPOrpaMMbl U YTUIIUTHI U HACTPOUTh BeO-cepBep Nginx (sl CTaTUYECKUX
¢aiinoB u CGI-ckpunros) [9].

Bo BTOpOI#1 T1aBe yuaiuecs 3arpyKaroT MPOEKT Ha CEpBEP MPHU MOMOIIU Y THIIUTHI
Rsync. Jlyig 3T0r0 0HM H0MKHBI HACTpouTh cekpeThl GitHub u 1o6aBuTh HOBYIO 3a/1au4y,
COCTOSIITYI0 U3 HECKOJBKHX IIar0B U BBITPYKAIONTYIO0 (haiiiIbl MPOEKTa MO rSync.

B  Tperbeit rmaBe yuamumecs — 3arpyxator  ¢aiiael  Ha  cepBep B
aBTOMATU3WPOBAHHOM pEXUME IMpU Nomoinu yTuauThl Deployer. Yuamuecss g0IKHbI
MOMEHSTH pabodee OKpyKEHUE MPUIIOKECHHS, HACTPOUTh yTuinuTy Deployer u 0OHOBHUTH
3ajauy, J00aBIeHHYIO B Tmpeablaymield rnaBe. Ilocie 3roro yuammecs BHOCST
M3MEHEHUS B (pailyibl IPOEKTa U HAOIIOAAIOT aBTOMATU3UPOBAHHBIN MPOIIECC TOCTABKH
Y pa3BEPTHIBAHUA.

B nocnegHelt rmaBe TpeThero pasjena ydalquecs aBTOMAaTH3UPYIOT U
COBEPIICHCTBYIOT BBIMYCK PEJINU30B NPWIOKEHHs. [ 3TOro OHM CO3/al0T HOBBII
Personal Access Token, ucnons3yembiii mnpu API-BeoBax k GitHub, BbiHOCST
IIPOLIECCHI TOCTABKU U Pa3BEPTHIBAHUS B OTAEIIBHBINA ITANIUIANH.

B TpethbeM pazzene MOpSIOK IJIaB TaKKE HE MOXKET ObITh M3MEHEH. Paznen
3aBEpIIAETCS BUKTOPUHOW, BOMPOCHI  KOTOPOM  MOCBAILIEHBI  HCKIIOUYUTEIHHO
WHCTPYMEHTaM U MOHSTHS, CBSI3aHHBIM C HEMIPEPHIBHOM JIOCTABKOM U Pa3BEPTHIBAHUEM.

[Tocne mo3TamHOrO BBHIMOJHEHUS MPAKTUYECKUX 3aJaHUN BTOPOTO M TPETHETO
pa3ziesioB y ydammxcs JOJDKHA MONy4duThesl TunoBas koHpuryparus GitHub Actions.
[TonyuuBmvecss malraliHbl HE SIBISIIOTCS «OTOPBAHHBIMU OT PEATIBHOCTH TECTOBBIM

MOJINTOHAMM» U MOTYT OBITh UCIIOJIb30BaHbI MPU pa3pabOTKe HACTOAIIETO BEO-ITPOEKTa.
2.2.2 BpiOOp TEXHOJIOTH

[TockonbKy pa3pabaTbiBaeMblii pecypc TNpeNCTaBisieT COOOW IMKI CTaTe,
MIPUMEHSIEMbIE TEXHOJIOTMU JIOJDKHBI, B MEPBYIO O4Yepe/lb, MO3BOJUTH HAOUpaTh U

PEIAKTHPOBATH TEKCT U H300paKCHHS.



26

BeIBOL comepKUMOro CTaTe€d Ha DJSKpaH SBISIETCA BTOPOM BaKHEHIIEH
npo0JIeMOil: OHO COJEP>KUT MHOTO MPUMEPOB KOAA U M300pakeHUH, KOTOPbIE JOJKHbI
OBITH KOPPEKTHO (POPMATUPOBAHBI B TIOOOM OKPYKEHUU.

Taxxe NOMKHA TPUCYTCTBOBATH BO3MOMKHOCTH CO3/aBaTh M PEAAKTUPOBATH
WHTEPAKTUBHbBIE BUKTOPUHBI.

Cpean paHee pacCMOTPEHHBIX HMHCTPYMEHTOB 3THUM TpeOOBAaHUSM OTBEYAIOT
cuctema ympasieHus kypcamu Moodle n Hekoropeie CMS-06a3upoBaHHbBIE PEIICHHUS.
Taxxe ™MoxHO pa3padoTath HOBoe pemienue Ha ©60aze HTML wu JavaScript.
PanvoHanbHOCTh NPUMEHEHHMS] TOrO WJIM HHOIO HHCTPYMEHTAa  OIpEHeIseTcs
CYLIECTBYIOIIMMH, YK€ 3aJICHCTBOBAHHBIMHU IMpPH OOyUYEHUH, TeXHOJOrusMu. ['opaszmo
ynoOHee u Owictpee Oyaer BBectu CMS-0a3upoBaHHOE pelIeHHE, €CIU CUCTEMa
Moodle emé He ucnonp3yercsa B opraHu3anuu. Tak Kak pecypc pa3padarbiBaeTcs He
JUISI KOHKPETHOM y4eOHOM OpraHus3aiuu, a Ijis MOJb30BAHMS BCEMH KEIAIOIINMHU,
Oynet 3aneiictBoBano CMS-0a3upoBaHHOE pellICHHUE.

Cpean Bcex CHCTEM YOpPaBJIECHHUS COACPKUMBIM MPEANOYTEHUE OTIAHO
WordPress mo HeckonbkuM mpuyuHaMm. [J1aBHas W3 HUX 3aKIIOYaeTcs B TOM, YTO
WordPress — 310 camass nomynsipHas CMS ¢ OTKpBITBIM KOJOM, MOSIBUBIIASICS
cpaBHUTeNbHO AaBHO (B 2003 roay). IlomynsipHOCTb, OTKPBITBIM KOJ W BO3pacT
MPOyKTa 00€CIeunBalOT €ro HaAEKHOCTh U pacIupseMocTs [19].

[Ipu pa3paboTke 3JIEKTPOHHOTO O0pa30BaTEIBLHOIO pecypca ObUIM H3Y4YEHBI U
ONMpoOOBaHbBl BO3MOYKHOCTH HECKOJIBKUX TIOMYJISIPHBIX OECIUIaTHBIX  IUIArMHOB,
nobapisomux  GyHKIMOHAI CUCTeMbl ympaBieHuss oOydenuem B WordPress.
@OyHKIMOHAI BCEX OMPOOOBAHHBIX IUIArMHOB Majo pasnudaercsi. PykoBoacTBYsCh
CyOBEeKTUBHBIM MHEHHEM, aBTOp OTAan upeanodyreHue riaruny «LifterLMSy.
OmnpenensomiuMu (hakTopaMu JJi1 aBTOpa CTaId TAKUE MapaMeTphl, KAK BO3MOKHOCTHU
TEKCTOBOI'O PENAKTOPa, COBMECTHMOCTb C IIOMYJIIPHBIMM TEMaMU U BO3MOYKHOCTh

UMIIOPTA U FKCIIOPTa COAEPKUMOro Kypca.
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Hns pynxumonupoBanust WordPress HeoOxoauM cepBep, yMerouuid padboTaTh ¢
CGI, wnampumep Apache wmmum Nginx. Taxke s XpaHeHHS JaHHBIX MPOCKTa

HeoOxoauMa 0a3za ganHbix MySQL uinu coBMectrmast ¢ Heit 6aza gjanHbeix MariaDB.
2.2.3 CTpyKkTypa NporpaMMHOTO MPOEKTa

JIroOoit mpoekT, nmoctpoeHHbI Ha 6aze WordPress, mpeacrasisier coboii Habop
PHP-ckpunrtoB. Ilostomy ycranoBka WordPress cBomuTcs K pacnakoBKE apXuBa C
UCXOJHBIM KOJOM IIPOEKTa M 3aIlyCKy CepBepa, KOpPHEBas IUPEKTOPUS KOTOPOIo
yKa3blBaeT Ha paCMaKOBaHHBIA AUCTpUOYTHUB. [Ipy 3TOM HEOOXOAMMO Yy4YecTh MpaBa
JOCTYTA: y cepBepa JOHKEH OBbITh TOCTYI Ha YTEHUE U 3allUCh KO BCEMY COJEPKUMOMY
pacnakoBaHHOI'O apXHBa.

Hanonnenne pecypca u MoaupuKanus €ro COJIEPKUMOTO He TpeOyloT
BMEIIATEIbCTBA B MCXOJHBIA KOJA MPOEKTa: (aillibl U UX COAEPKUMOE PETYIUPYIOTCS
cuctemoit WordPress. OTtcroga ciemyer, 4To CTPyKTypa MNpPOrpaMMHOIO MPOEKTa

MpeCTaBIsAECT CO00I pacakoBaHHOE COJIEPKUMOE apxuBa, 6azy nanubix U CGIl-cepsep.
2.3 Co3nanue D0P

Jna peanuzanuu pa3pabOTaHHOTO MPOEKTa 3JIEKTPOHHOTO 00pa30BaTEIHLHOTO
pecypca HEOOXOAMMO TMOATOTOBUTH paboyee OKPYKEHHE U HANOJHUTH pPEcypc

COJIEP>KUMBIM.
2.3.1 IloaroroBka pabo4yero OKpyKeHHsI

WordPress u3BecTeH cBoel <«JIErKOMl yCTaHOBKOM 3a 5 MHHYT». MHorue BeO-
XOCTHHTY IIPEIaraloT T'OTOBBIE WHCTPYMEHTHI JUIsl aBTOMAaTUYECKOW YCTaHOBKU
WordPress, nanpumep, Fantastico. Ilockonbky pa3palOaTbiBaeMblii pecypc He
M0JIaraeTcsi Ha CTOPOHHUN XOCTUHT U JIOJKEH OBITh TOTOB K Pa3BEPTHIBAHUIO B JIIOOOM
OKpY>KEHUH, OyJIeT MMPOBEJIeHA py4Has yCTAaHOBKA U HACTpOIKa.

Ilepen ycraHOBKOM HEOOXOOUMO IPOBEPUTH CEPBEP HA COOTBETCTBHE

MHWHHUMAJIbHBIM CUCTCMHBIM Tpe60BaHI/I$IM.
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VY cTaHOBKA COCTOUT U3 CIEIYIOUIUX TAIOB:

1. Cxavath u pacnakoBath nuctpuOytuB WordPress.

2. Coznatb 0a3y nanHbIx 11t WordPress.

3. IlepenmenoBaTh (nepemecTuTh) (aitn «wp-config-sample.php» B daiin «wp-
config.php».

4. OtkpbiB «wp-config.php» B TEKCTOBOM peIakToOpe, 3aJaTh HACTPOUKHU
MOIKJTFOYCHHS K 0a3e JaHHBIX.

5. PazmecTuTsh Qaitinsl ZucTpuOyTHBA HA CEPBEPE.

6. Ilepeittu mo mytu wp-admin/install.php (mampumep, http://example.com/wp-
admin/install.php).

7. CrienoBaTh JATBHEUIITAM WHCTPYKITUSM.

[Tocne HacTpoiiku TUucTpuOyTHBA HEOOXOAUMO YCTAaHOBUTH iaruH «LifterLMSy.
JlJis 5TOTO HY>KHO BOCITIOJIb30BAaThCS Mara3uHOM PAaCIIMPEHUMN: MEPEeUTH MO MYTH «WP-
admin/plugin-install.php», HaiiTi mIaruH (¢ MOMOIIBIO MEHIO TTOMCKA WJIM BPYYHYIO) U
CJIEIOBATh JAIBHEUIIINM UHCTPYKIIUSM 110 YCTAaHOBKE.

[Io ymomuanuto Oyioku ¢ npumepamu kojga B WordPress umeror ckyaHoe
dbopmarupoBaHue: B OJIOKAX COXPAHAIOTCS OTCTYNBI, W K HHUM MPUMEHSICTCS
MOHOIIMPUHHBIA MPUQT; TP 3TOM OTCYTCTBYET MOJCBETKAa CHHTAKCHCA, YCIOBHOE
dbopMaTupoBaHre, UHANKAIIMNA HCITOJIB3YEMOTrO SI3bIKa W T.M. 3HAYUTEIIBHO YIIYYIIHUThH
MPE/ICTABIICHUE KOJIa MOXHO TPH TOMOIIM IIarmHoB. [lodToMy OBUT yCTaHOBJICH
iarud - «Prismaticy, oTBewaronuit 3a yciaoBHoe QopmatupoBaHue. B kaudectBe

OoubnuoTexu HopMaTUPOBAHUS UCTIOIB3YETCS «PriSm.js».
2.3.2 HannonneHnwue pecypca

[Tocne ycranoBku maruHa «LifterLMS» BeiBoguTcs dopma, mpemiararorias
CO3/1aTh HOBBIM WJIM UMIOPTUPOBATH ykKe CylIeCcTBYIomMi Kypc. Co3aaTh Kypc MOKHO
B JIt000€ JIpyroe BpeMsi, BOCIIOJIb30BABIIKMCH MTAHEIbI0 aIMUHUCTPUPOBAHUS U Pa3IeIOM

«Courses».
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Kaxnpli Kypc [OMKEH HUMETh OJWH WM HECKOJbKO Tapu(HBIX IIJIaHOB.
VYpasieHue IIaHaM OCYLIECTBIISIETCS B HACTPOMKAX KypcaxX, KOTOPBIE BBIBOJSATCS B

caMOM HM3Y 3KpaHa MpU PeIaKTUPOBAHUU (CM. PUCYHOK 1).

@ Edit Course “GitHub Actionss CU X | + v - 8 x
< C (3 @ localhost:8080/wp-admin/post.phpZpost=228action=edit e % 90 B »@ :
/0= a-:
s >
Course Block x
Course Options v o
Status & visibility -
Template: Single Post ~
permalink -
Featured Video
Paste the url for 2 Wistia, Vimeo or Youtube video or a hosted video fil. For a full st of supported providers see WordPress oémbeds. Catego .
ifficul -
Display Featured Vid @
When enabled, the featured video will be displayed on the co 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 ~
Enrollment (D# 1474) Purchase Lin L=x Course Builder ~ B
Plan Title Plan SKU Enroll Text Visibility Is Free Launch Course Builder
n. Buy Visible | ) No payment required
t
B I U € = =i = =
Course

Pucynox 1 — Yopasnenue tapudHbpIMU MI1aHAMU Kypca

Tak Kak Kypc JOJDKEH OBITH JIOCTYIICH BCEM, HEOOXOJIMMO CO3/1aTh OSCIIaTHBIN
IJIaH JIOCTyNa, Ha KOTOPBIM MOJKET 3ammcaThCs JIOOOW IOIh30BaTEeIb: BBIOPATH
3HaueHue «Anyone» B oniuu «Plan Availability» u BeicTaButh duiar «Is Freey.

Co3manme pasfeNoB W TJIaB OCYIIECTBISICTCS IMPH TIOMOINM PEAaKTopa Kypca
(Builder). B cootBeTcTBUU ¢ pa3pabOTaHHBIM IIJIAHOM OBLIM CO3JAHBI TPH paszzena (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

Pucynoxk 2 — Pa3nensl kypca

Takke B COOTBETCTBUM C Pa3pabOTaHHBIM IJIAHOM, B KaXJIOM pasjesie ObLIU

CO3/IaHBbI TJIaBbI (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 — ['naBsl BTOpOro pasnena
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Kaxnyro rnmaBy MoxHO OTKpbITh B WY SIWY G-penakrope. Penakrop nmossonser
ya00HO U OBICTPO HaOWpPaTh TEKCT, JOOABISATH N300paKEHUS, CCHUIKU, BUACO M MIPOUUE
MaTepHuabl.

Bo Bpems HamucaHusi cTaTeil aBTOpP PYKOBOJCTBOBAJICA MPHUHIMIIAMH,
BbIPAOOTAaHHBIMM CO3/IaTEISIMU CepUU KHUT U pykoBoAcTB Head First, a umenHo:

1. PasroBopHblil cTuibs W nepconudukanus. Mceciaenoanus nokassiBatoT [15],
YTO CTYJCHTHI JIyUIlle YCBAaUBAIOT MaTEPHANl U CIPABIISIOTCA C UTOTOBBIMU TECTaMU Ha
40% »ddexTrBHEE, eciu yuyeOHbIE MaTepuajbl, ¢ KOTOPHIMU OHU paboTanmu, ObUIH
HallMCaHbl OT TMEPBOTO JHIa C MPUMEHEHHEM pPa3rOBOPHOIO CTHJSA BMECTO
Oo(UITATBHOTO.

2. TlonbITKa cAenath Tak, 4ToObl YUTATEIh O0Jiee IITyOOKO BHUK B COJIEPKUMOE.
Yuratenb M0MKEH OBITh MOTHBHPOBAH, 3aMHTEPECOBAH M BJIOXHOBJICH, YTOOBI pelIaTh
npoOsemMbl, JiefaTh BBIBOJABI M YCBaWBaTh HOBBIM maTepuai. Jljis 3TOro HEOOXOIUMO
UCTIONb30BaTh YIPAKHEHUS M BOIMPOCHI, BBIHYXIAMOIINE CTYICHTAa 3aayMaTbCsi |
CaMOCTOATEIFHO UCKATh PEIICHUE; TIPU 3TOM HOBBIC 3HAHUS JTOJDKHBI TIJIABHO BBHITEKAThH
U3 MOJIYYEHHBIX paHee.

3. 3aBoeBaHWe U yJep)KaHWS BHHMMAaHHUA uuTaTens. WM3ydeHwme HOBOTO
TEXHUYECKOTO CIIOKHOTO MaTrepHuaja MpPOXOAUT HAMHOIO JIeT4e, €CJIMd YWUTaTellb
3aMHTEPECOBAH, U €My HE CKYYHO.

4. Owmomuu. CnocoOHOCTh K 3allOMHUHAHUIO  YE€ro-audbo  3aBUCUT  OT
AMOIMOHANILHOMN cocTaBisitomeld. YuraTenb 3alOMMHAET TO, YTO JJisi HETO Ba)KHO; OH
JOJKEH YYyBCTBOBAaTh YJIOBJIETBOPEHHE OT NPOJEIAaHHOW pabdOThl WIM PElIEHHOM
T'OJIOBOJIOMKH.

5. 3akon Ilapeto (mpuunun 80/20). [Ipennaraemspiii MaTepuan He TOJKEH OBITH
€IUHCTBEHHBIM, OH HE JOJDKEH IOKPHIBATh BCE BO3MOXKHBIE TEMBI M CBS3aHHBIC
MPOOIIEMBI.

B penakrope kypca Takke MOKHO TOOaBISATh M PEIaKTHUPOBATh BUKTOPHHBI (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

Lesson 7: Lesson Assignment Quiz x
PHP CS Fixer: crangaptbl
HanwcaHwa Koja
YyacTHUKK Total Foints: 6 Published
HenpepbiBHOM
] o’ Title: wHTErpauumn
General Settings
Lesson 8:
PHPStan: Tuno6ezonacHocTe 6e3
KOMMAWUAALMK m 3annaHvupoBaHHble i
nannaiHel 2aaatoTcs B
dopmare... 2
] oy
MNpy NoMoLLK Kakoro 1
KNacca yTUAUT MOXKHO
BbISBWTb
o Lesson 9 HeonpeaenéHHoe
Symfony CLI: nonck yassrmocTeii B MoBEAEHNE KOAa 5"-37 .
23BUCUMOCTAX 3anycka nporpammeol?
e 3 - MNpW NnomMoLm Kakoro 1

KAacca yTHANT MOXKHO
BbISBUTb CUHTAKCUMYECKNe
oWwnbKK? i

m Kak HA?RIRAATra NnAXNA

Section 3: Continuous Deliver
¥ Collapse all n Expand All Add Question [+]

Exit

PucyHok 4 — PetakTop BUKTOPUH
B cooTtBeTcTBUM C pa3pabOTaHHBIM IUIAHOM ObUIM CO3AaHbl BUKTOPHHBI.
2.3.3 BBeaeHue CTUMYJIMPYIOLIUX JJIEMEHTOB

UrpoBble TEXHONOTUU, pa3pabOTaHHBIC Ui KOMIBIOTEPHBIX UIpP, YACTUYHO
MOTYT OBITh MCIIOJIB30BAHBI B y4eOHOM IpOLIECcCe C LENbI0 MOBBIIMIEHUS aKTUBHOCTH
yYaIlIUXCsl, MOOYXKICHUSI MX K JIOCTH)KEHHIO 00Jiee BBICOKHX PE3YJIbTaTOB OOYUECHHS
[20].

[IpuMmeHeHnsT WrpoOBBIX TEXHOJOTHMH B TPOIECCaX BJIEKTPOHHOTO OO0ydYeHUs
JOJKHO HOCUTh MOCTOSTHHBIM TMHaMU4yeckuil xapakrtep. OOuieil uneeit 3aech sBiseTcs
KOHCTPYMpPOBAaHUE MPOLECCAa OCBOEHUS COJEpKaHMS Kypca C  BKIIOYEHHEM
He()OPMAIbHBIX UTPOBBIX 3JEMEHTOB MOCIEIOBATEIHLHO BO3PACTAIOMICH CIOXKHOCTH C
YBEJIMUMBAIOLIEHCS LIEHHOCTBIO BUPTYAJIbHBIX Harpan [12].

[Tnarun «LifterLMS» mnpemnaraer snemeHThl reliMmudukanuu. be3 ycTaHoBKu
JOTIOTHUTENIbHBIX ~ PacIIMPEHUN  JIOCTYNMHA cucTemMa OeHjpkeil, mporpecca W

ceptuduxkatoB (cMm. pucyHok 5). Ilpu 53ToM BO3MOXHOCTH TreUMubUKAIUN U
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CTUMYJIMPOBAHUS MOXXHO paCIIMPUTh MPU TOMOIIM JPYTHX IUIATUHOB, HAIMpHUMeED,
iarud «myCred — LifterLMS Integration» no6asinsieT 6aibHYI0 CUCTEMY U paCIIUPSET
cuctemy mporpecca, a miarud «LifterLMS integration» ot GamiPress pacmupsier

BO3MOXHOCTHU BUKTOPHH.

@ 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

Pucynoxk 5 — Cucrema otcnexuBanus nporpecca «LifterLMS»
2.4 KonTeitHepu3zaius pecypca

KonTelinepuzanus — 3TO MOAXOJ K pa3padOTKe MpOrpaMMHOro oOecreyeHus,
Opy  KOTOPOM TPWIOKEHUE WIM ClIyX0a, HMX 3aBUCUMOCTH M KOH(MUTypauus
(abctpakTHble (aitnbl MaHudecTa pa3BEPTHIBAHMS) yHAKOBBIBAIOTCS BMecTe B 00pa3
KOHTeHHepa. KOHTEHHEPHOE MPUIIOKEHHUE MOKET TECTUPOBATHCS KaK €IMHOE LIEJIOE U
pa3BEPTHIBATLCA KaK AK3EMIULIp oOpas3a kKoHTeiHepa B omneparuonHoi cucteme (OC)
y3na. KoHTeliHepu3anusi mporpaMMHOTO OOecTeueHus] MO3BOJIAET pa3paboTuuKaM H
UT-cnenmanucram pa3BEéPThIBATh €r0 B Pa3HbIX cpefax 0e3 KaKkux-In00 M3MEHEHHM
WM C MUHUMAaJIbHBIMA U3MEHEeHUAMH. KaXiplii KOHTEHEp MOKET BMEILATh 11eJI0e BeO-
MPUIIOKEHUE WU CITYkKOY.

KounTeliHeppl Takke U30MMPYIOT TPHIOKEHUS Jpyr OT JApyra B oOmen
onepanuoHHoN cucreme. KOHTEHHEpHbIE NMPUIIOKEHUS BBIMIOIHAIOTCS HAa OCHOBE y37a

KOHTEHHEPOB, KOTOPBIA B CBOIO Oodepeb paboTaeT B omeparmoHHon cucteme (Linux
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i Windows). IlosToMy KOHTEWHEphl TpeOYIOT Topa3 0 MEHbBIIE PECYpCOB, YEM
00pa3bl BUPTYaJIbHBIX MAIKH.

WHpIMU  clOoBamMH, KOHTEHHEPHI MPEOCTaBIAIOT TaKHE NPEUMYLIECTBA, Kak
U30JISI0Us, TIEPEHOCUMOCTh, THMOKOCTh, MAaclITAOUPYyeMOCTb W  KOHTPOJb, Ha
MNPOTSKEHUHM ~ BCEro  JKM3HEHHOrO  LUKiIa  npwioxkeHus. CaMmblM  BaKHBIM
MPEUMYILECTBOM SIBJIIETCS U30JISALIUS CpeIbl pa3paboTKH OT paboyeil cpeibl.

N3navanpHO cCTOsa 3ajadya  pa3paldoTaTh dBIEKTPOHHBIM 00pa30BaTENbHBIN
pecypc, KOTOpbId IpU HEOOXOJUMOCTH MOYKHO KONHUPOBAaTh M IEPEHECTU B JAPYroiu
pabouee okpyxeHue. [lpu 3ToM pa3BEpThIBaHHUE JOJKHO MPOUCXOAUTH B MOJHOCTHIO
aBTOMatuyeckoM pexume. CrenoBaTenbHO, HEOOXOAMMO KOHTEHHEPU3UPOBATH
pa3pabarbiBaeMblil pecypc.

Jns pyskuumonupoBanus WordPress-npoexkty HeoOxonum CGI-cepBep u 6aza
naHHbIX, coBmecTuMas ¢ MySQL (aenocpeacrsenHo MySQL unu MariaDB).

[lepeHoc komoBoW 0a3bl MPOEKTa HE BHI3BIBAET TPYAHOCTEN: BCE COAEPKHUMOE
JUPEKTOPUU C TMPOEKTOM MOXXHO XPaHWTh B CHCTEME KOHTPOJI BEpPCUM; TaKKe
WordPress-npoekT MOKHO yCTaHOBUTb U HACTPOUTh ABTOMATHYECKH HpPHU IOMOIIU
UHCTpYMEHTa «wWp-cli». Ho 3eKTpoHHBII 00pa30BaTeNbHbI peECypc — 3TO, B IEPBYIO
odepenb, NaHHbIE. BCE TEKCTOBOE COAEPKUMOE CTATEM W HEKOTOPHIE HACTPOUKH
MPOEKTa XpaHATCs B 0a3e JAHHBIX; MOATOMY COAECPKUMOE 0a3bl JaHHBIX TAKXKE JOJKHO
ObITh JIOCTYNIHO JJsi IepeHoca. B 3ToM cilyyae MexaHU3M JaMmIOB SIBJISIETCA
€IMHCTBEHHBIM BO3MOXHBIM CIIOCOOOM TEPEHECTH BCE COMAEPKUMOE M3 OAHOU 0a3bl
OaHHBIX B Ipyryto. [TosTomy gamn 0a3bl IaHHBIX TAaKXKe JAOJHKEH XPAHUTHCS B CUCTEME
KOHTPOJISI BEPCHI.

Takum oOpazom st (GYHKIMOHUPOBAHHS  pa3padaThIBAEMOMY  pecypcy
TpeOyIOTCs IBa BHEIIHUX MHCTPYMEHTA:

1. CGI-cepgep;

2. baza nannsix, copMectuMas ¢ MySQL.

[Ipu nepBoM pa3BEPTHIBAHUM TaKXK€ HEOOXOAMMO BBIIOJIHUTH CEPUIO CKPHUIITOB,

3arpy>karomux AaMIl 0a3bl JaHHBIX.
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Ha ceroansiiinumii aess Docker siBasiercss HanOonee nonyasipHbIM UHCTPYMEHTOM
st KouTeiHepu3anuu. Docker ocHoBan Ha cucteme Bupryanm3anuu Linux (LXC) wu,
0 CYTH, sIBJsieTcs Oosiee y100HbIM HHTEep(dEicoM K HU3KOYPOBHEMY CEPBHUCY.

Bcerna Bo3MOXHBI J1Ba BapraHTa KOHTEHHEPU3ALIUU:

1. YakoBka HECKOJIBKUX UHCTPYMEHTOB B OJIMH KOHTEMHED;

2. OpkecTpalldsi HECKOJIBKMUX KOHTEHHEPOB, KKJBIH W3 KOTOPHIX OTBEYAIOT 3a
OJIHY COCTaBJISIFOLTYIO0 CUCTEMBI.

PykoBOACTBYSICh ~ NMPUHIIMIIOM  €IMHCTBEHHOM OTBETCTBEHHOCTH  (KaxKias
CYIIHOCTh JOJI’)KHA UMETh OJJHY OTBETCTBEHHOCTh U 3Ta OTBETCTBEHHOCTH JIOJKHA OBIThH
MOJIHOCTHIO MHKAICYJIMPOBAHA B HEN), MOKHO YTBEPKAATh, UYTO MPEINOYTEHUE CIETYET
OT/IaTh BTOPOMY BapUaHTY.

Kondurypanus Docker-koHTeitHEpoB pa3padaTbiBaeMOro pecypca npejacTaBicHa
B mnpuioxenun Nel. TlepemenHble OKpykeHMs, HcHoib3yeMble B (aitie «docker-
compose.yaml» pacnionararotcs B ¢aiiie «.env» (cM. npusioxernue No2).

B xkauectBe CGlI-cepBepa wmcmonbp3yercs BeO-cepBep Apache (koHTeliHep
«WordPress»).

B kauectBe 0a3bl nannbix ucnoaszyercs CYBJ] MySQL (konteitnep «dby).

HuctpubytuB WordPress, u B ToM unce, 3arpyKeHHbIC (ailiibl, 3arpyKatoTcs 13
TUpeKTopuu «app». Jlammn 06a3bl JaHHBIX aBTOMATUYECKH 3arpykaeTcsi MpU MEPBOM
3amycke KoHTeiiHepoB. Coxaepxumoe 0a3bl JaHHBIX KoHTpoaupyerca Docker u
xpanutca B Docker-tome «db_datay. Jlng pa3BEpThiBaHUS KOMHH pecypca T0CTaTOYHO

BOCIIOJIb30BaThCsl kKoMaHoi «docker-compose upy.
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3AKJIIOYEHUE

B nannoii paGote ObLJIO MPOBENEHO MCCIEAOBAHHE BO3MOXKHOCTEH MPUMEHEHUs
KOMITBIOTEPHBIX U MHU(PPOBBIX TEXHOJOTUNA B OOYYEHWH, B YACTHOCTH, - BO3MOXHOCTh
pa3paboTKu AJIEKTPOHHOTO 00pa3oBaTeIbLHOTO pecypca MPaKTUYECKON
HaIpaBJICHHOCTH, MpeIHa3HaueHHoro s u3ydenus npaktuk CI/CD B cpene GitHub.

[lenp  nmaHHOW  paboOThl  3aKiOYansach B pa3pabOTKE  AJIEKTPOHHOTO
oOpa3zoBarenbHOro pecypca «Vcnons3oBanre GitHub kak cucrteMsl AJis HEPEepbIBHON
WHTETpAallid ¥ Pa3BEPTHIBAHUS  COBPEMEHHOTO  BEO-TIPOEKTa», TOTOBOTO K
pa3BépThiBanuto B Bujae Docker-npusioskeHus.

JI1st moCTHKEeHUS TOCTABJICHHOM 1€ ObUIO CAENIaHO CIIeNyIOoIIee:

1. N3yuena CYLLHOCTb 3JIEKTPOHHOTO 00pa3oBaTEILHOTO pecypca,
KJ1accu(UKAIUS AIEKTPOHHBIX 00Pa30BaATENBHBIX PECYPCOB M OCOOCHHOCTH X
pa3pabOTKH.

2. IlpoBenén aHanM3 CyMIECTBYIOIIMX HMHCTPYMEHTOB, MpEIHA3HAYCHHBIX IS
pa3pabOTKH JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB.

3. ApanTtupoBaHbl TpeOOBaHUS K AJIEKTPOHHOMY 00pa30BaTEIbHOMY PECypcy ¢
ya€ToM ocoOeHHocTel u3zydenus npaktuk CI/CD.

4. CrpoeKTHUpOBaH HJIEKTPOHHBIN oOpa3oBaTenbHbId pecypc «Hcnonb3oBanue
GitHub kak cuctembl mJis HENMPEPHIBHONW HMHTETpAIlMd W Pa3BEPTHIBAHUS
COBPEMEHHOTO BEO-TIPOEKTa.

5. B coOTBeTCTBUM C IJIAaHOM CO3JaH AJIEKTPOHHBIN 00pa3oBaTEIbHBIA pecypc
«cnonpzoBanne GitHub kak cucTembl AJi1 HENPEPHIBHOM HMHTETpALMU U
pa3BEPTHIBAHUS COBPEMEHHOTO BEO-MPOEKTa» C MPUMEHEHHEM TEXHOJIOTHM
WordPress, MySQL, Docker (Compose), Git.

Takxum 006pa3oM, Bce MOCTaBICHHBIC 3a/1a4l OBLUTH PEaIU30BaHbI.

BoigBunyTas runoresa (BO3MOXKHO pa3paboTaTh JIEKTPOHHBIA 00pa3oBaTEIbHBIN

pecypc mpakTudeckoi HampaBieHHocTH «Mcmomp3oBanme GitHub kak cuctembr s
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HENPEPBIBHOM  MHTErpallid W Pa3BEPTHIBAHUS  COBPEMEHHOIO  BEO-IIPOEKTa»)
MOJATBEPANIACS.

Pa3paboTanHblii pecypc MOXKET ObITh HCIOIb30BAaH YYAIIUMUCS IS OCBOCHUS
npaktuk CI/CD wunum npumeHéH npu pa3paboTke Apyrux Yy4eOHbIX MaTepuasos,

CJICOOBATCIIBHO, LIC/Ib BBIHYCKHOﬁ KBaHH(i)HKaHHOHHOﬁ pa6OTBI ObL1a AOCTUTHYTA.
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[MTPMJIOXKEHIMA



[Tpunoxenue 1

®aitn koudurypammnu 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: {}




[Tpunoxenue 2

®aitn KOHPUTYpAIIY IEPEMEHHBIX OKPYKEHUS - .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




	ВВЕДЕНИЕ
	1 ПРОБЛЕМАТИКА РАЗРАБОТКИ ЭОР
	1.1 Определение и сущность ЭОР
	1.2 Особенности использования ЭОР
	1.2.1 Общие требования к ЭОР
	1.2.2 Требования к представлению учебного материала

	1.3 Обзор инструментов для создания ЭОР
	1.3.1 LMS Moodle
	1.3.2 CMS-базированные решения
	1.3.3 Прочие инструменты

	1.4 Этапы разработки ЭОР
	1.5 Технологические особенности разработки ЭОР

	2 РАЗРАБОТКА ЭОР
	2.1 Адаптация требований к ЭОР
	2.2 Проектирование ЭОР
	2.2.1 Структура ЭОР
	2.2.2 Выбор технологий
	2.2.3 Структура программного проекта

	2.3 Создание ЭОР
	2.3.1 Подготовка рабочего окружения
	2.3.2 Наполнение ресурса
	2.3.3 Введение стимулирующих элементов

	2.4 Контейнеризация ресурса

	ЗАКЛЮЧЕНИЕ
	СПИСОК ЛИТЕРАТУРЫ
	ПРИЛОЖЕНИЯ

