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MHNOACHUTEJBHASA 3AIINCKA

XAPAKTEPUCTHUKA YUYEBHOHN JJUCLIMITJIMHBI

[IpumepHas yueOHasi mporpamMma mo ydeOHoM auctumimHe «MHCTpYMEHTHI
HNOJJIEPKKA  TIPOMBIIUIEHHONM  pa3pabOTKU  IPOrpaMMHOrO  0OECIICUEHMS»
paspaboTaHa AJi1 CTYACHTOB YUpEXKICHUN BbICIIETr0 00pa3oBaHus, 00ydaroLUXCsl 1O
cnenuansHocTd  6-05-0611-01 «MHupOpManmoHHbIE CHUCTEMBI U TEXHOJIOTHH» B
COOTBETCTBUHM C TpeOOBaHUSIMU OOpa30BATENBLHOTO CTaHAApTa OOILEro BBICIIETO
00pa30BaHMsI ¥ MIPUMEPHOTO YUeOHOTO MJIaHa BBIIICYKa3aHHOM CIIEIIUATBHOCTH.

VYyeOnas  gucuummHa — «MHCTpYMEHTBI  MOJAEPKKH  IPOMBIIUIEHHON
pa3paboTKu MPOTPaMMHOTO OOECIIEUCHHs» SBIISETCS COCTAaBHOM YacThIO ITUKJIA
JUCUUIUIMH 1O WH(OPMAIMOHHBIM CHUCTEMAaM, H3YYaeMbIX CTYJIEHTaMH JaHHOU
cnequanbHOCTH. OHa SBISIETCS pa3BUTUEM 3HAHMM, IOJYYEHHBIX B IIpOLEcce
U3Y4YEHUS OOBEKTHO-OPUEHTHUPOBAHHOIO  IMPOTPAMMHUPOBAHMS U JUCUUIUIMH
KOHCTPYHPOBaHUSI UHPOPMAIITMOHHOT'O 00ECIICUEeHHUS.

OcBoeHue yueOHOU JUCUUIUIUHBI «HCTpYyMEHTHI HOJIEPKKU
OPOMBIIIJIEHHONM  pa3pa0OTKM  MPOTrpaMMHOIO  oOecnedyeHus»  00ecreyrBacT
HOJFOTOBKY CIELUAINCTA, BIAJCIOMET0 Oa30BbIMH 3HAaHUSMHU U OCHOBHBIMU
OPAKTUUYECKMMHU HaBblKaMM B 00JacTH METOJOB HHCTPYMEHTOB U CPEJACTB
IPOMBIIUIEHHON pa3pabOTKH MPOTPaMMHOT0 00€CTIEUEHNS .

BocnurarenpHoe — 3HaueHWe ~ y4yeOHOW — AUCHUIUIMHBL  «MHCTpYyMEHTBI
NOAJIEP)KKM  MPOMBILIUIEHHOW  pa3pa0OTKM  IPOrpPaMMHOrO  OOeCredYeHUs»
3aKiIo4aeTcss B (OPMUPOBAHUM y OOYy4YaIOMIMXCA MaTeMaTHYEeCKOW KyJIbTypbl U
HAy4YHOI'O0 MHPOBO33PEHUS; Pa3BUTHM HCCIEAOBATEIIbCKUX YMEHUU, aHATMTHYECKHX
CIOCOOHOCTEM, KpPEaTUBHOCTH, HEOOXOAMMBIX [UIsl PEHICHUs Hay4YHbIX U
IPAKTUUECKUX 3a]ay; Pa3BUTHM I103HABATEJIbHBIX CHOCOOHOCTEM M AaKTUBHOCTU:
TBOPYECKOM WHULAATUBBI, CaMOCTOSATEIILHOCTH, OTBETCTBEHHOCTH "
OpraHU30BaHHOCTH, pPabOTe B KOJUIEKTHBE; (OPMUPOBAHUM CHOCOOHOCTEH K
CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHHUIO U CaMOPEaTU3aLIHH.

N3yuenne naHHOW y4eOHOW MUCIUIUIUHBI CIIOCOOCTBYET CO3/IAHUIO YCIIOBUM
JUIst (POPMUPOBAHUS HHTEIIEKTYaJIbHO PA3BUTON JIMYHOCTH 00Yy4aroUIerocsi, KOTopon
OPUCYIIH CTpPEMJIEHHE K MNPOQPECCHOHAIbHOMY COBEPIIEHCTBOBAHUIO, AKTUBHOMY
Y4aCTHUIO B SKOHOMUYECKON M COIMATbHO-KYJIbTYPHOMN KM3HU CTPAHBbI, FPAKIAHCKAS
OTBETCTBEHHOCTh U MATPUOTHU3M.

LIEJIb, 3AJIAUM YUEBHOM JUCIHUATUIMHBI

enp yueOHON IUCHMIUIMHBL: CHOPMUPOBATH Y OOYYAIOIIUXCSA CUCTEMHOE
OpeJICTaBJICHUEe O MPUHIMIAX [POMBIIJICHHOW pa3paboTKH MPOTrpaMMHOIO
o0ecrniedeHus1, BKIIOYash apXUTEKTypHOE MPOEKTUPOBAHKE, KOMAaHIHYIO Pa3paboTKy,
aBTOMATH3AlMIO TPOLIECCOB COOPKH, TECTUPOBAHUS, HHTErPallMU, JOCTaBKU U
JKCIUTyaTallMM MPOTPAMMHBIX MPOAYKTOB C HCIIOJIb30BAHHEM COBPEMEHHBIX
UHCTpYMeHTOB U TexHosorut CI/CD.



3amaun yueOHOW MUCIIUTLTAHBI:

03HAaKOMHTH 0Oydaromuxcs ¢ 3QGEKTUBHBIMUA apXUTEKTYPHBIMHU MTOAXOAaMHU K
pa3paboTke MpOrpaMMHOTO OOECTCUeHUs, HAYYUTh MPUMEHSITh CUCTEMBI KOHTPOJIS
BEPCHIA JIsl COBMECTHON pa3pabOTKH MPOTpaMMHOT0 00ecIieYeHHUS;

PacKpbITh KOHIENIHIO HenpepbiBHOW nHTerpauu (CI), e€ poib U OCHOBHEIC
3aJa4M B COBpeMeHHOH paszpabotke [10;

chOpMHUPOBATh HABBIKKA HAMMCAHUS U 3aITyCKa MOAYJIHHBIX U MHTETPAIIHOHHBIX
TECTOB M CPEJCTB JIOTUPOBAHHWS M OOCECIEYHTh HA STOM OCHOBE KA4YEeCTBCHHYIO
paspabotky I10;

O03HAKOMHUTHh C 0a30BBIMH TEXHOJIOTHSIMH M CPEJICTBAMH aBTOMATH3AI[MU
MIPOIIECCOB HEMPEPHIBHON HHTETPAIUH, ITOCTABKU U Pa3BEPTHIBAHUS MPOTPAMMHOIO
oOecrieueHus B MPOMBIIIIICHHOM IMPOTPaMMHUPOBAHUH.

ba3oBbIME y4EOHBIMH TUCIUTUIMHAMHU TI0 Kypcy «HHCTPYMEHTBI TOIIEPIKKU
MIPOMBIIIUICHHONW  pa3pabOTKKM TMPOTPAMMHOIO  OOECIEUEHUS»  SBISICTCS  TaKHe
y4yeOHble JUCHUIUIMHBI, KaKk «OOBbEKTHO-OPUEHTUPOBAHHOE IMPOCKTUPOBAHHUE M
nporpammupoBanue», «lIporpammupoBaHue CeTeBBIX MPWIOKEHUIW». B  cBOMO
ouepenb ydeOHas aucuMiuinHa «WHCTpYMEHTBI TOANEPKKHA MPOMBINIUICHHON
pa3pabOTKu TPOrpaMMHOTO OOecredeHus» SBIsSeTCs 0a30M Mg Takol y4deOHOU
JTUCHUIUIMHBL KOMIIOHEHTA YYpEXKJeHusi oOpa3oBaHusi, Kak «PacmpeneneHHble
WH(POPMAITMOHHBIE CHCTEMBI.

TPEBOBAHIA K YPOBHIO OCBOEHNA
COLAEPXAHMA YYEBHOU JUCHUIIJIMHBI

B pesynbrare m3ydeHus ydeOHON MUCIUTUIMHBI «MHCTPpYMEHTHI TOAICPIKKU
MPOMBINIUICHHONW ~ pa3pabOTKM  TPOTPaMMHOTO  obOecredeHus»  (HOPMHUPYIOTCS
CJIEIYIONTNE KOMITETCHIIUHN:

VHUBEpPCANbHAA.  PellaTh  CTaHAApTHBIE  3aladyd  NPOQPECCHOHATBHOU
NESATETbHOCTH Ha OCHOBE NPUMEHEHHS WHOOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH,

bazoeas npogheccuonanvHas. TPUMEHATb COBPEMEHHBIE WHCTPYMEHTHI
MIPOMBITIUICHHON pa3paboTKH MPOTPAMMHOTO 00€CTICUeHHS.

B pesynbrare m3ydeHHs y4eOHON TUCIUTIIMHBI «MHCTPYMEHTHI TOMICPIKKU
MPOMBITIUICHHON Pa3paboTKH MPOTPAMMHOTO 00CCTICUCHHSI» 00YUaIOIIUNCS TOJDKEH:

3HamMb.

OPUHITUIBI, METOJIbI W HMHCTPYMEHTHI ITOCTPOEHHUs Ci1ab0o CBS3aHHBIX
apXUTEKTYD;

OCHOBBI PabOTHI C CHCTEMaMH KOHTPOJISI BEPCHIA 1 KOMaHTHOM pa3paboTKH;

CTPYKTYPY U KOH(PUTYPUPOBAHHE COOPOYHBIX CHUCTEM W OCHOBBI KOHIICTIIIHH
CI/CD u DevOps;

METO/IbI obecrieueHus KauecTBa, TECTUPOBAHUS, JIOTUPOBAHUS
paspabatsiBaemoro [10;



ymemy:

HACTpamBaTh W WCIOJIb30BaTh WMHCTPYMEHTAIBHBIE CpPEICTBA KOMaHIHON
paspabotku [10;

KOHGUTYpHPOBATh HHPPACTPYKTYpY pa3pabOTKU AJIsI aBTOMATHU3AIMHA COOPKH,
yIpaBICHUS 3aBUCUMOCTSIMU;

NPUMEHATh METOABl M CPEICTBA pa3pabOTKHM KAa4eCTBEHHOTO IMPOTPaMMHOTO
KO/Ia, B X YUCJIC aBTOMATH3UPOBAHHOE TECTUPOBAHUE U JIOTUPOBAHKE;

co37aBaTh M 3aIlyCKaTh IMPOIECCHI HETPEPHIBHOW HWHTETpallid, MOCTABKH U
pa3BepTHIBAHUS MPOTPAMMHOTO 00ECIICUEHUS;

UMemb HABLIK:

paboThl C OCHOBHBIMH METOJAMH W TEXHUKAMH IMPOTPAMMHON HWH)KCHEPUH,
0a30BBIMM TEXHOJOTHUSMH ¥ CpPEICTBAMH OOECICUEHHUS JKW3HEHHOTO ITUKJIA
pa3pabOTKH MPOTPAMMHBIX TPUIIOKCHHIM;

pa3pabOTKH Ka4eCTBEHHOTO MTPOTrPaAaMMHOTO 00ECIICYeHHUS;

KOMaHJHOW pa3paOOTKKW MPOMBIIUICHHBIX TPOEKTOB C HCIOJIb30BAHUEM
COBPEMEHHBIX CPEJICTB aBTOMAaTU3AIIH.

[Ipumepnas yueOHas nporpamma paccurtana Ha 108 yueOHBIX 4acoB, U3 HUX —
40 aynutopHbix. [IpuMepHoe pacnpesienieHre ayIuTOPHBIX YacoB MO BUAAM 3aHSTHIA:
nexuuu — 16 yacoB, mabopaTopHble 3aHATUS — 24 Yaca.
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IMPUMEPHBIA TEMATUUYECKHUM ILIAH
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Mmes BB &
Tema 1. BBenenue B mnpoMblluieHHYI0 paspabotky [10. 6 2 4
[IpoexkTupoBaHre © TMpeUMyIIecTBa cIabd0 CBS3aHHBIX
APXUTEKTYP
Tema 2. Cuctembpl KOHTPOJS BEpCH KaK  OCHOBA 2 2
POMBITIIICHHOH pa3pabotku u npornecco CI/CD
Tema 3. IHCTpyMEHTHI U CpeacTBa pa3pabOTKU CIIEHAPUEB B 6 2 4
cucremax HenpepbiBHOW mHTerparmu (ANT, Maven, Gradle)
Tema 4. HenpepbiBHas wuHTerpauus Cl  kak ocHOBa 6 2 4
COBPEMEHHOW  KOHIICMIIMU  Pa3pabOTKU  MPOrpaMMHBIX
MPOEKTOB, HacTpoiika Jenkins, s3bIK clieHapHeB U 0a30BbIN
kongeiiep CI/CD
Tema 5. TexHomoruss W MHCTPYMEHTHI aBTOMATHU3AIUU 6 2 4
CI/CD mnporeccoB HENMpephIBHOM HHTETpaIlliud M JOCTABKU
(Jenkins, GitHub Actions)
Tema 6. KauecTBO MPOMBINIJICHHOTO KOJA: CTaTHYCCKHUI 6 2 4
aHanu3, 00paboOTKa UCKIIOYEHUI U JIOTTUPOBAHHE
Tema 7. MeToapl W HMHCTPYMEHTHI  MPOMBIILIEHHOTO 2 2
pa3BepThIBAHUSA W IKCIUTyaTalliM TMPOTPAMMHBIX CHCTEM B
koHTekcre CI/CD
Tema 8. KitoueBble HMHCTPYMEHTHI HAOMIOAAEMOCTH U 6 2 4
monuTopunra B CI/CD
Hroro 40 16 | 24
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COJEPXKXAHUE YYEBHOI'O MATEPHAJUIA

Tema 1. BBEAEHUE B [IPOMBIIIJIEHHY IO PA3PABOTKY IIO.
[TPOEKTUPOBAHUE N [NIPEUMVYIIECTBA CJIABO CBA3AHHbBIX
APXUTEKTYP

BBenenue B yueOHy0 quctumiinHy. OTINYuUs NPOMBIIIJIEHHON pa3pabOTKU OT
y4e€OHBIX M HCCIENOBAaTEIbCKUX IPOEKTOB: MaclTad, KoMaHAHas padorTa,
TpeOOBaHUS K KadecTBY M mojiep:kke. OCOOCHHOCTH MPOMBIIIICHHONW pa3pabOTKH
[10. VYmpaBneHue CIOKHOCTbIO: HEOOXOAUMOCTh APXUTEKTYPHBIX pEHICHUH U
cragaaptuzanui. CoBMmecTHass paboTa KOMaHJ: paclpeaesi€éHHas pa3paboTka,
KOHTPOJIb BEpPCHUM, MPOILECCHl peBbl0. TpeOOBaHMS K KadyeCTBY: TECTHUPYEMOCTb,
MOJJIEP>KUBAEMOCTh, IOKYMEHTHUPOBAHHOCTb

[IpyHUMIIBI TOCTPOEHHSI C€NAa00 CBSI3aHHBIX APXUTEKTYpP: MOAYJIbHOCTH:
paslesieHne CUCTEMBbl Ha He3aBHCHMble KOMIOHEHTHl. MHBepcus ynpasienus (1oC):
nepegaya KOHTPOJISI OT KOMIIOHEHTOB K KOHTEWHepy Win (pelMBOPKY, BHEIPEHHE
3apucumocteil (DI): ruGkocTs M TecTUpPYeMOCTh 3a CUET MOJMEHBI 3aBUCHUMOCTEH,
[IpumeHnenne OCHOBHBIX MPUHIMIOB, B X unucie SOLID, kak ocHOBa ycTOMYMBOCTH
apxutektypsl [10.

[IpeumymectBa  cnabodi  CBS3HOCTH.  BO3MOYKHOCTb  H30JMPOBAHHOTO
TECTUPOBAaHUS ~ MoJyJiel, Jo0aBieHHE HOBbIX (yHKUMH 0e3 H3MEHEHHus
CYILIECTBYIOLEIO0 KOJa, JOKalIu3auus OMMOOK W MHUHMMM3ALUs WX BIUSHUS Ha
CUCTEMY, MacCITaOMPYEMOCTh: aJanTalys apXUTEKTYpbl K pOCTY Harpy3ku u
¢dyHkunoHanbHOCTH. CBsA3b apxuTeKTypHbIX pemeHuid ¢ CI/CD: He3aBUCHMOCTH
MOJyJIeH yIpoIIaeT aBTOMATHU3aIlMI0 COOPKH, TECTUPOBAHUS U JOCTABKH.

Tema 2. CUCTEMBI KOHTPOJISI BEPCHI1 KAK OCHOBA TTPOMBIIIJIEHHOM
PA3PABOTKU U ITPOLUECCOB CI/CD

Hasnauenne cucrem koHTpons Bepcuil. OTCIEKMBAaHWE W3MEHEHHU B KOJE U
nokymenTtanuu. CoBMecTHas paboTa KOMaHA pa3paOOTYMKOB B pacipene’EHHBIX
npoekTtax. BO3MOXXHOCTh OTKaTa K CTaOWIBHBIM BepcusM. BeTBieHune Kak
WHCTPYMEHT MapajijieIbHON pa3paboTKHu.

CpaBHenue wmozened KOHTpodss Bepcuil. LlenTpanu3oBaHHass MOAENb
(Subversion): eAMHBIN cepBep, KOHTPOJIb J0CTyIa, OTpaHUYCHUS
Macimtadbupyemoctu. Pacnipenenénnas monens (Git): JIOKaJbHBIE KOMUM, THOKOCTh
BeTBIIeHUs, pabota oduraita. [Ipenmymecta Git qyist CI/CD nporieccos.

PaGora ¢ BeTkamu 1 KoMaHaHas pa3padorka. Ctparerun BerBiaeHus: Git Flow,
Feature Branches, Trunk-Based Development. Paspemicire KOH(JIMKTOB TIpH
cnusiaun. [Ipaktuku koMauaHO#M paspadotku: pull requests, code review, continuous
integration checks.

Nurterpammst cucrem koutpoisiss Bepcuit B CI/CD. Webhooks u Tpurrepsr:
3ammyck cOopku npu kommute unu pull request. ABromaTu3aius MpoieccoB: cOopka,
TecTupoBaHue, Aeruiod u3 penosuropus. Ces3p Git ¢ Jenkins, GitHub Actions,
GitLab CI/CD. Ynpasnenue apredaktamu u Bepcusimu B CI/CD pipeline.

[Ipaktuku npombinieHHOro mnpuMeneHus. Code review Kak 3JIE€MEHT
oOecrieyeHusi KauecTBa W craHjaptuzanuu koaa. McmonszoBanme Git ans
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VOPABJICHHUS 3aBUCUMOCTSIMH U KoHpurypammsimu. [lpumepsr  uHTErparuu:
aBTOMAaTHYECKasi IPOBEPKa CTHIIS KOJa, 3aImycK TecToB mpH pull request. Pons cucrem
KoHTpoJs Bepcuit B DevOps u Agile-monxoaax. CoBpemenHbie TeHaeHIu. GitOps:
ynpasienre uHdpacTpykrypoil uepe3 Git-penosutopuun. MHTErpanus ¢ cucreMamu
6e3onacHoctu (DevSecOps).

Tema 3. UHCTPYMEHTHI 1 CPEJACTBA PASPABOTKIM CHEHAPUEB B
CUCTEMAX HEITPEPBIBHOI MHTET PALIMM (ANT, Maven, Gradle)
Ha3nauenue COOpPOYHBIX CUCTEM: aBTOMATU3alUSg  KOMITHJISIIIUH,

TeCTUpOBaHUs, ymnakoBku © joctaBku [IO. Pomp cOOpodHBIX CcHCTEM B
npoMbIlUIeHHOH pa3pabotke u CI/CD npoueccax.

Apache Ant. SI3bIk crieHapueB U CTPYKTypa mpoekta. OCHOBHBIC SJIEMEHTHI
build.xml: targets, tasks, properties. IIporemnypHblii MOAX0J K OMUCAHHUIO COOPKH.
[Tpumepsl aBTOMATH3ALUN: KOMIUIISLUS, 3aIIyCK TECTOB, YIIAaKOBKa apTe(aKTOB.

Apache Maven. Crpykrypa Maven- npoekra: pom.xml, 3aBUCHMOCTH,
iaruHel.  JlexknapaTuBHBIN  NOJAXOJ K  ONUCAaHUIO  COOpKH.  YTpaBieHHE
3aBUCUMOCTSIMU U perno3utopun apredaktoB. [Ipodunu cOopku, nenu (goals) u
KU3HEHHBINA UK nipoekTa. Muaterpanus Maven ¢ IDE (IntelliJ IDEA, Eclipse) u CI-
cuctemamu (Jenkins, GitHub Actions).

CpaBuenne Ant u Maven. IlponenypHelii VS JAEKIApaTUBHBINA MOAXOJ.
['nOkocTh Ant U cTaHAAPTU3UPOBAHHOCTh Maven. DBOJIOLMS HHCTPYMEHTOB COOPKHU
B MPOMBINUIIEHHOW pa3paboTke. [IpakTWUKM TPOMBINIUIEHHOTO TMPUMEHEHHS.
Hcnonb3zoBanue Ant u Maven B CI/CD koHBeliepax. ABTOMaTu3alus TECTHPOBAHUS
U TEeHepaluud OTYETOB. YIpaBICHUE 3aBUCUMOCTSIMU M BEpPCUSIMU OHMOJIMOTEK B
KOMaHJIHOH pa3paboTtke. CBs3b cOopouHbix cucteM ¢ DevOps npaktukamu (build —
test — deploy). IlepcnexkTuBsl U coBpeMmeHHbIe anbTepHaTuBBL. Gradle kax
COBpPEMEHHBIH HMHCTPYMEHT CcOOpkH. TeHIeHUMH pa3BUTUS HHCTPYMEHTOB
aBTOMATH3AlIMU B TPOMBIIIJIEHHOM ITPOrPaMMUPOBAHUH.

Tema 4. HETIPEPBIBHA 1 UHTET'PAIIN S CI KAK OCHOBA COBPEMEHHOM
KOHIIEILIN PABPABOTKHU ITPOI'PAMMHBIX ITPOEKTOB, HACTPOMKA
JENKINS, S3bIK CIITEHAPUEB U BA30BbBII KOHBEWEP CI/CD

[Tonsitue Cl, aBTOMaTuyeckast cOOpka, TECTUPOBAHHE, MPOBEPKA MPU KAKIOM
n3menennu. llenu Cl: paHHee BBISBJICHHE OIIMOOK, YCKOpEHUE OOpaTHOM CBS3H,
cTaOmiIbHOCTh Koja. TectupoBanue B Cl, BUABI TECTUPOBAHUS: MOJYJIBHOE,
HMHTETpaIlMOHHOE, perpeccuonHoe. Posib aBTomaTuzupoBaHHoro tectupoBanusi B CI.
I'eneparus u aHanmu3 otu€toB o Tectax. OcHoBHBIE 3Tambl Cl-mporiiecca: cOopka
MPOEKTA, 3aIlyCK TECTOB, aHAJIU3 PE3YJIHTATOB.

Bo3MoxHbIE TpuUTTEepbl 3alycka: KOMMUT B CHCTEMY KOHTPOJISI BEpPCH,
pacniucanue, pyuynoi 3amyck. Materpamus CI ¢ cucremamu xoHTposst Bepcuit (GIT
GitHub, GitLab).

Jenkins kax wuHctpyment CI/CD. Apxurektypa Jenkins: master/agent,
iaruabl. Hactpoiika 6a3zoBoro kouseiiepa CI/CD. Ananu3 10ros cOOpKky U TECTOB.

Groovy u Jenkins pipelines. Posb si3pika Groovy B onucanuu Jenkins pipelines
(DSL). J[lexmapaTHBHBIM H CKPHIITOBBIA IOJAXOABI K CO3JIaHUI0 KOHBEHEPOB.
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[Tpumepsr mpoctbix Jenkinsfile wa Groovy: stamel build — test — deploy.
Ucnonb3zoBanue Groovy s pacmidpeHus (yHKIMOHATBHOCTH W HHTETPALMH C
BHEITHUMHU CUCTEMaMHU.

CI B xonTekcre DevOps u Agile. Ponb CI B yckopeHHH UTepaiuii pa3paboTKu.
CI kak dynnament gy CD u npaktuk DevOps. Bausiaue CI Ha komanaHyio paboTy
¥ KaueCTBO MPOMBIIIEHHOTO KOJa

Tema 5. TEXHOJIOT' YA U MTHCTPYMEHTHBI ABTOMATU3AIIMA CI/CD
[TPOIIECCOB HEITPEPBIBHOM MHTEI'PAIIMM U JOCTABKMU (JENKINS,
GITHUB ACTIONS)

Otmrune CI ot CD: CI: aBTOMatnueckas cOopka, TeCTUpOBaHHUE, MPOBEpKa
npu KaxaoMm m3MeHeHunu. CD: aBTomaTwdeckas TOCTaBKa W Jeriol, rollback mpu
omuoOKax.

ApxutekTypa: master/agent, MmiIaruHbl, UHTETPAIMS C CHUCTEMaMU KOHTPOJIS
Bepcuid. SI3bIk pa3paOOTKHM M OCHOBHBIE KOMaHJbI si3bika Groovy DSL, marumaitHel
(Pipeline DSL: atansi, maru (komanel), areHTsl). Hactpoiika naimiaitna: coopka —
TECT — JICIUION.

GitHub Actions: Workflow-daiiibr: cTpykTypa, I1ard, yCJIOBHUS BBITOJHEHHUS .
Jobs u runners: HacTpoiika okpykenuii. MaTerpanus ¢ Maven, Docker, TecToBbiMU
dbpeitmBopkaMu. ABTOMaTtu3aIus aemios B oonaunsie cpensl (GitHub Pages, Heroku,
AWS). be3onacHOCTb: YIpaBICHHE CEKpPeTaMH, OIPAaHWYCHHE IIPaB JOCTYIIA.
CpaBuenne Jenkins m GitHub Actions: Jenkins: ruOGkocTh, pacmmMpsemMoCTb,
ucnons3oBanue Groovy DSL, wunTerpammss B kopmnopatuBHbie cpenbl. GitHub
Actions: mpocToTa HaCTPOWKH, 0OIauHas MoAelb, TecHas narerpauus ¢ GitHub.

PacmpenHbie BO3MOXHOCTH: TapajulebHBIC IIard, YCJIOBHUS BBIMOJTHCHUS,
unterpauus ¢ Docker u Kubernetes

Tema 6. KAYUECTBO ITPOMBIIIJIEHHOI'O KOJIA: CTATUYECKUI AHAJIN3,
OBPABOTKA MCKJIIOUEHWH 1 JIOTTPOBAHUE.

Ponp  craTtmyeckoro aHamuMza B IpOMBINIICHHOW  pa3paborke I10.
NHcTpyMeHThl aHanm3a kadecTBa koja: SonarQube, PMD, Checkstyle, SpotBugs.
Tunuynsie ommOKu W HapyuieHus cTuis B Java-koge. OOpaOoTKa HCKIIIOUECHUIA:
BUJIbI UCKIIIOUCHUM, KOPPEKTHOE MPOCKTUPOBAHHUE, TUIHYHBIC OIIMOKH (ITyCThIC
catch, urHopupoBaHue omruOoK, upe3MepHoe ucnoib3oBanue checked exceptions).

JlorrupoBanue: poJib B MPOMBILUIEHHOM KoJie, ypoBHH JioroB (INFO, WARN,
ERROR, DEBUG), best practices, ¢opmaTupoBanue (HacTpoiika I1a0JOHOB),
poTaius JIOroB (aBTOMAaTUYECKOE apXMBHPOBAHHUE W YIaJEHHUE CTapbiX JIOTOB.),
MpOBEpPKa MPaBUJI JIOTTUPOBAHUS CPEICTBAMU CTaTHYeCKOro aHanuza. l[IpakTuka
BBISIBJICHUA  mpoOsieM: HacTpodka mpaBuwn B SonarQube/PMD/Checkstyle.
WcnipaBnenue HapylieHU U MOBTOPHBIN aHanu3. BriusHue oOpabOTKM UCKITIOUEHUN
U JIOTTUPOBAHUS Ha KauecTBO M compoBoxkaaeMocTs 110. Kondurypanus Logback
yepe3 XML. Unrerpamnus norupoBanus ¢ CI/CD u monutopunrom. Ucnonas3oBanue
JIOTOB JIJIsl OTJIQ/IKU U ayAUTa.
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Tema 7. METObI U UTHCTPYMEHTAI ITPOMBIIIJIEHHOI'O
PA3BEPTBIBAHM A 1 ODKCIUTYATAIMU ITPOIT'PAMMHLBIX CUCTEM B
KOHTEKCTE CI/CD

Pyunoe pas3BepThiBaHME, OCOOCHHOCTH, OrpaHWyeHusi U pucku. CKpuUnToBoe
pa3BeptbiBanue. ApxuBHas noctaBka (ZIP, JAR, WAR): TpaauiiioHHbIe MOIXObI U
UX HEJIOCTaTKU B MacIITaOUpyeMbIX cucTteMax. Vcnonb3oBaHue cucteM ymnpaBlieHUs
koHpurypauusimu.  [Ipumenenue  Jenkins:  HacTpolika  TNMaWIUIAMHOB IS
aBTomarnyeckoro jaerios, GitHub Actions, GitLab CI/CD: oGmaunslie crieHapun
nocTaBk W uHTerpauuu. CBs3b cucteM KOHTpois Bepcuil (Git) ¢ mporeccamu
pa3BepThiBanus. Mcnonb3oBanue koHTeiiHepoB B DevOps u CI/CD. O6pasbl u
KOHTEHHEPHI: KOHIICNIUs,  MOpeumyliecTBa  (MOPTaTUBHOCTh,  H3OJIALIMS,
Mmacimtabupyemocts). Dockerfile: ommcanune okpyxkenumst u 3aBucumocteit. Docker
Compose: ynpaBieHME MHOTOKOHTEWHEPHBIMH ITPUJIOKEHHUSAMHU, HACTPOUKA CETEN U
tomoB. Kubernetes: moapl, cepBuchl, aemnoiMeHTsl, YAML-manudecténr:
nekiapaTuBHoe onucanue uHppacTtpyktypsl. Wurterpamus Kubernetes ¢ CI/CD
KoHBeliepamu. COBpeMEHHbBIC TCHJICHIIMUA PA3BUTHS yIpaBiieHUs] UHGPACTPYKTYPOI,
oOnavHbIe Cpejibl, 0€30MaCHOCTb.

Tewma 8. KIIIOYEBBIE UHCTPYMEHTHI HABJIIOAAEMOCTHU U
MOHUTOPHUHI'A B CI/CD

Pons nabmomaemoctn B mnpombinuieHHOW paspabotke u CI/CD. Ilounstue
HaOmonaemoctu (observability) U oTaMuMe OT MOHMTOpPHHIA. 3HAYEHUE METPUK,
JIOTOB ¥ TPACCUPOBOK JUIsl KauecTBa U ctadmibHOocTr [10. HabmomaeMocTs Kak 4acThb
DevOps u Site Reliability Engineering (SRE).

Prometheus: cbop u xpaHeHue MmeTpuk. Apxurekrypa Prometheus: cepsep,
exporters, targets. Mogene paHHbIXx u s3bIK 3anpocoB PromQL. Hacrtporika
MOHUTOPUHTA CEPBUCOB W WHEOPACTPYKTYphl. AJIEPTHHT: MpaBuja OMOBEIICHUN H
WHTErpanus ¢ CHCTEMaMHU YBEIOMJICHUM.

Grafana: Busyanu3anusa ¥ aHAIUTHKA. APXHUTEKTypa U Bo3MokHocTu Grafana
[TonkmroueHue k uctounrkam gdaHHbIX (Prometheus, Loki, Elastic u mp.). Co3nanue
namobopaoB U maHened MmoHutopuHra. Hacrpoiika aneproB u unterpanus ¢ CI/CD
IIPOLIECCAMM.

Nurterpanms nadbmomaemoctu B CI/CD pipeline. ABromatudeckas mpoBepKa
METpPUK Tocie Jeruiosd. MOHUTOPUHT MPOU3BOJUTENBHOCTH U JIOCTYIHOCTHU
cepBHUCOB. Vcnonp30BaHue NamodoOpAOB sl aHAJIM3a KayecTBa pesin3oB. Peakuus Ha
WHIMJICHTBI: anepThl, rollback, aBTomaru3zanus oTkara.

[IpakTka TpPOMBINUIEHHOrO  INpuMeHeHus. Hacrtpoilka  MOHMTOpHUHTra
MHUKpPOCEPBUCOB M  KOHTCHHEPU3UPOBAHHBIX  NpwiIoxeHuu. Mcnosnb3oBaHue
Prometheus u Grafana B Kubernetes-cpenax. Ilpumepsl MeTpuk: Bpemsi OTKIIMKA,
Harpy3ka Ha CPU/mamsth, ommOku 3anpocoB. [loctpoenue namGopaoB 115 KOMaH/
pa3pabOTKH ¥ dKCIuTyaTanuu. TenaeHun pa3sutus Moautopunra B DevOps u SRE
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METOAUYECKHUE PEKOMEHJIAIIMN 110 OPI'AHU3ALIMN 1
BBIITOJIHEHMIO CAMOCTOATEJIBHOM PABOTBI OBYUAIOIIMXCA

[Ipu wu3ydyeHHM Yy4eOHOW JUCHUIUIMHBI PEKOMEHIYETCS HCIOJIb30BaTh
ciemyromnue GopMbl CAMOCTOSITEIIEHON paOOTHI:

Harnvcanue pedepaTos;

y4acTHe CTYJICHTOB B HAyYHO-UCCIIEIOBATEILCKOW M METOJIUYECKON padore,
IIPOBOJAMMOM Ha Kadeape;

y4acTHe B KOHKYpCax CTyJIEHUYECKHX paboT U CTyJeHYECKUX KOH(DEPEHITHIX.
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HEPEYEHb PEKOMEHAYEMbIX CPEACTB JUATHOCTHUKH
KOMIIETEHIIMN OBYYAIOINXCA

[TpumepHbIM y4eOHbIM TUTAHOM o CHeUaIbHOCTU
6-05-0611-01 «MuabopmalMOHHBIE CHUCTEMBl M TEXHOJOTUM» B KadecTBE (HOPMBI
MIPOMEKYTOYHOM aTTecTaluu Mo yuyeOHoil aucuumuinae « MTHCTpyMEHThI MOIAePKKU
MPOMBIIIUIEHHON pa3paboTKK MPOTPaMMHOT0 00€CTIeUeHHUs» PEKOMEHIYETCS 3aUueT.

JIns  TeKylero KOHTPOJS 1O Y4eOHOW JUCHUIUIMHE W JHUAarHOCTUKHU
KOMIETEHIIMI MOTYT UCIIOJIb30BAThCA CAEAYIOIHE (POPMBIL:

YCTHBIM OIIPOC;

3amuTa JabopaTopHBIX padoT;

co0eceioBaHue;

3allUTa UHAUBUYIbHOW MTPAKTUYECKOU PabOTHI.

PEKOMEHAYEMBIE METO/IbI (TEXHOJIOI'MN) OBYYEHUW A

OCHOBHbBIE PEKOMEHAYEMBbIE METOJbl (TEXHOJIOTUH) OOYYEHMsI, OTBEYAIOILUE
LEJIU U 337ja4aM y4eOHOU JUCLUILIIUHBL

oOyueHue C MOMOILBIO ayIHOBU3YAIbHBIX TEXHUUECKUX CPE/CTB;

KOMITbIOTEpHOE O0YUEHHE;

ANEMEHTBI MPOOJEMHOTr0 00y4YeHUus: (IIpOOJIEMHOE H3J0KEHUE, BapUaTUBHOE
U3JTI0’KEHUE, YACTHUYHO-TIOMCKOBBIM METOT), pean3yeMble Ha JCKIIMOHHBIX 3aHATUAX;

AIIEMEHTHI Y4eOHO-HCCIeA0BATEIBCKON NEATEIPHOCTH, TBOPYECKOTO MOAXO0Aa,
pean3yemMbie Ha JTJa0OPAaTOPHBIX 3aHATHUSX.

ITPUMEPHBLIN ITEPEYEHB TEM JIABOPATOPHBIX 3AHATUN

1. TIpoexTHpoBaHHME M peanH3alus MPOTPAMMHBIX CHUCTEM C TNPUMEHEHHUEM
CETEBBIX CTPYKTYP KJIACCOB M MPUHIUIIOB CcJIa00i CBA3HOCTH.

2. WHCTpyMeHTBI U CpelIcTBa pa3pabOTKM CIICHApUEB B  CHUCTEMax
HETPEPHIBHON HHTETrpaIin

3. Tloctpoenue 6azoBoro CI/CD konBeiiepa B Jenkins ¢ ucmoib30BaHHEM
Groovy DSL

4. Asromarmzanus CI/CD mporeccoB Ha ocHoBe JenKins u cucteM KOHTPOJIS
BEPCUM UCXOHOTO KOJA IMPOEKTOB.

5. Craruueckuil aHaiu3 M yJaydlleHUE KadecTBa Java-koja: MCKIIOYEHHUS U
JIOTTUPOBAHHE.

6. Mounutopunr u Habmopaemoctb CI/CD mpoueccoB ¢ Prometheus wu
Grafana.

[TPUMEPHBIM ITEPEYUEHb KOMITbIOTEPHBIX ITPOTPAMM

=

Omnepanmonnas cuctema Microsoft Windows 10 wiu Beimie.
Enterprise Architect 7.1 (u Bore) | Plantuml (mocnentue Bepcun).
3. AllFusion Process Modeler 7 (u Bbime).

N
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4. Java SE 11 (LTS) (u Bbl1e).

5. IDE: IntelliJ IDEAJ|Eclipse|NetBeans|SpringToolSuite4 (oany wu3 IDE,
TIOCIIC/THUE BEPCHH).

6. MAVEN 3.9.1 (u BbI11IC).

7. ANT 1.10.x.

8. Jenkins , Bepcus 2.516.x.

9. Apache Tomcat 7.x (u BbIIIIEC).

10. Be6-0Opay3sep (mmocnennue Bepcun).

11. Junit, Bepcus 5 (4 BbIIIE), ¢ COBMECTUMOM Oubmmorexoit «Mockitoy.

12. GIT, Bepcumu 2.0.

13. Cepgep (CI/CD) Jenkins (mocneaaue Bepcun).

14. SonarQube 25.11 (u BI1IIE).

15. PMD 7.19.0 (u BbI11IC)

16. Checkstyle 12.1.2 (u BbiIE).

17. SpotBugs 4.9.8 (u Bbiie).

18. Logback 1.5.21 (u Bbite).

19. Prometheus Bepcust 3.8.0 (u BbiIIIIe).

20. Grafana 12.3 (u Bbl1IIe).

21. Loki 3.6.2 (u BbiI1IIe).

22. Docker Engine 27.5.1. (u Bbie).

23. Kubernetes 1.34.2. (u BoIme).


https://www.jetbrains.com/ru-ru/idea/

