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1. Ilesnu, 3a1a4u U IVIAHUPYeEMBble Pe3yJIbTAThI 00yUeHHs N0 IUCHUILIHHE

Lenpto gucrumumabel  “Metomonoruss  DevOps”  saBisieTcss o0ydeHHE CTYJIEHTOB
npuHIMIaM W Tpaktukam DevOps, BkiIro4ass HENPEephIBHYIO HMHTETPAIlI0, HENPEPBIBHYIO
JIOCTAaBKY, aBTOMAaTHU3alIUIO MPOLIECCOB, HHPACTPYKTYPY KaK KOJ U MOHUTOPUHT B pPealbHOM
BpeMeHu. CTyICHTBI U3y4aloT OCHOBBI paboThl ¢ MHCTpyMeHTamu DevOps, takumu kak Docker u
Kubernetes, a Takxke ydaTcs HpUHIUIAM pabOThI ¢ OOJauHbIMH cepBUcaMu. [IpakTuueckas
HAIPABIEHHOCTh JTUCIMIUIMHBI 3aKJIFOYaeTCs B TOM, 4YTOOBI CTYACHTHI MOIJIA TPHUMEHSTH
MOJIyYEHHBIE 3HAHMSI B peEalbHBIX MPOEKTaX IO pa3padOTKe M MOAJEPKKE MPOrPaMMHOIO
obecrieueHust, UCToab3yst MeTogoioruto DevOps.

K ocHOBHBIM 3a1auaM OCBOEHUS IUCHUIUIMHBI CIIEAYET OTHECTH:

— HW3ydeHue mnpUHIMIOB M TpakTHK DevOps, BKIIOYAs HENPEPBIBHYID HWHTETPAIUIO,
HEMPEPHIBHYIO JIOCTAaBKY, aBTOMATH3AIIMIO MPOIECCOB, WH(OPACTPYKTYPY KaKk KOI U
MOHHUTOPHHT B pealbHOM BPEMEHH.

— MH3yuenwue u npaktuueckoe npumenenne Docker u Kubernetes, Bkirouas cosmanue Docker
obpasos, padoty ¢ Docker Compose, cerssmu u Tomamu B Docker, ucronb3oBanue Docker
Hub u Docker Swarm, a takxe pa3BepThIBaHHUE MPUIOKEHHUN U YIIPaBICHHE PECypcaMu B
Kubernetes.

— H3ydeHue u mpakTUYeCKOe MPUMEHEHHE WHCTPYMEHTOB I aBTOMATHU3AIMH C TOMOIIBIO
Python u CI/CD, Bxitouast paboTy ¢ (aitnamu, TUPEKTOPUSAMH, CEThIO, Oa3aMH TAaHHBIX U
BeO-ppeliMBOpKaMH, a TaKKE€ HEMPEPHIBHYIO WHTETPAIMIO, HEMPEPBHIBHYIO JOCTaBKY WU
pa3BepThIBaHKE, aBTOMAaTU3UPOBAHHOE TECTUPOBAHKUE, MOHUTOPHUHT U JIOTUPOBAHHUE.

— MWzyuenue wu mnpaktuueckoe npumeHeHue GitLab u Gitea ans DevOps, Brirodas
yIpaBJIeHUE pPENo3UTOpusMU Kona, HacTtpoiiky CI/CD wu wmHTerpammio ¢ ApyruMu
uHcTpymeHnTamu DevOps.

— H3ydeHue mpUHIMIIOB PabOTHI C O0JIAYHBIMUA TEXHOJIOTHSAMHU M OPKECTPATOPaMH, TAKHUMHU
kak Yandex Cloud, AWS, Google Cloud u Azure, Bkiitouyast HCIOIb30BAHNUE OOJAUHBIX
cepBucoB g aBromaTu3anmuu DevOps u oOecriedeHuss 0€30MacHOCTH, a TaKxke
VIOpaBJICHUE pecypcamMH, OOHOBJICHHE TMPUIOKEHUM, MOHUTOPUHT U JIOTUPOBAHUE,
yIpaBiIeHUE TOCTYIOM U PabOTy C XpaHWIUIIIAMH JAHHBIX B OPKECTPATOPAX.

OO6yuenue no aucuuruinae «Metononorus DevOps» HanpasieHo Ha (GOpMHUpPOBaHHE Y
00y4aroIuXcsl CIeTYOUNX KOMIIETCHIIUNI:

KOII ¥ HAUMEHOBAaHHE KOMIIETEHIIMH HHI[I/IKaT()pr JOCTHKCHUA KOMIICTCHIIUH

HIIK-5.1. 3Haer criocoObl OIITUMU3AIAT
3ampOCOB, MHJIEKCOB, XPaHUMBIX MPOIIEAYD

NIIK-5.2. YMeeT BbIABISATH MPOOIEMHBIC
cutyauuu B padore b/l mo o6pabotke
uHpOpMAIUH

NIIK-5.3. UmeeT HaBBIKK pa3pabOTKU U
MPUMEHEHUS IPOrPAMMHOTO 00eCTIeHeHUS JIsI
MoOHUTOpUHTa padoTs! b/ o 06padoTke
uHpOpMAIUH

[IK-5 CriocoOeH onTUMHU3UPOBATH
¢ynkunonuposanue bJ|

2. MecTO TMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMMbl

JlMcuumvHa OTHOCUTCS K KaTerOpuu DJEKTHBHBIX JUCHMIUIMH brioka 1. Jluciumninab
(Mozynu) y4eOHOro IiaHa IMporpamMmbl OakaisaBpuara.

JlucrunianHa B3aMMOCBSI3aHa JIOTHYECKH U COIEPKATEIFHO-METOJMYECKH CO CIEAYIOMINMH
qucuumuinHamu 1 npaktukamu OINOIT:



e MogenupoBaHuEe CUCTEM;
CucreMHOE aJMHHHACTPUPOBAHHUCE;
VYyeOHas mpakTuka (IpoeKTHas);

[Ipou3BoaCcTBEHHAS MTPAKTUKA (MPEIAUTIIOMHAS );

3. CTpyKTYypa H coepKaHue TUCIHIINHBI

ITpousBoacTBEHHAs NTPAKTUKA (IIPOEKTHO-TEXHOJIOTUYECKAs );

BrinonHeHue u 3amuTa BeITYCKHONW KBATM(DUKAITMOHHON PabOTHI.

OO011ast TPYI0€MKOCTh TUCIMILIMHBI COCTaBseT 4 3aueTHbIC eauHuIlsl (144 yaca).

3.1. Buabl yueOHoii padboThl M TPYA0eMKOCTH (10 gopMamM 00yUeHHs)
3.1.1. Ouynas dhopma 0OyueHUs
Ne Bua yue6Hoii paGorbI KoimuecrBo | CeMecTpsl
n/n 4acoB 6
1 AyIMTOpHBIE 3aHATHS 94 54
B ToMm guce:
1.1 Jlexkuun 18 18
1.2 | Cemunapckue/mpakTUYECKUE 3aHATHS
1.3 | JJabopaTopHbIE 3aHATHS 36 36
2 CamocrosiTeibHasi padoTa 90 90
B ToMm uncie:
2.1 | IlogroroBka ¥ BBITIOJHEHHUE TaOOPATOPHBIX PabOT 90 90
3 IIpomexyTouHas aTTeCTALMA
3ader/3K3aMeH/ud.3aueT 3a4eTr 3a4er
Hroro: 144 144
3.1.2. 3aouHas ¢popma oOyueHHs
Ne . Koamuecrso | CemecTpsl
Buj yue6Hoii padoTbl
n/n 4acoB 7
1 AyIUTOpHBIE 3aHATHS 8 8
B Tom uucie:
1.1 Jlexknnu 4 4
1.2 | CemuHapckue/mpakTUUYECKUe 3aHIATUS
1.3 | JJabopaTopHbIe 3aHATHS 4 4
2 CamocrosiTeibHast padoTa 136 136
B ToMm uucne:
2.1 | [ToaroToBka U BHIIOJIHEHUE JAOOPATOPHBIX PabOT 136 136
3 IIpoMeskyTOUHasI aTTeCTALUSA
3auet/aK3ameH/qud.3aueT 3a4er 3auer
Hroro: 144 144
3.2. TemaTuvecKuii IUIaH U3y4YeHUs! JMCHUILUINHBI (110 popMaM 00yqeHHUs1)

3.2.1. Ounas popma o0ydeHus

TpynoemkocTsb, yac

\ AyauTopHasi padora




C IIpak- |[Camoc-

eMHu-

— JlaGo- [tuyec-| TosA-
Ne Paszneynl/TeMBI Bcero | Jlek- DAk - parop- | Kas | TeJdb-
n/n AUCHHUITAHBI 101205 p HBIE 3a- | TIOJ- |HaA pa-

YEeCKUe
HATHSL [TOTOB-| OoTa
3aHSITHS
Ka

11 Tema 1. «Benenue B DevOps u 5 1 4
Docker»

12 JlabopaTtopHas pabora 1. «BBenenue B 6 9 4

' DevOps u Docker»

2.1 | Tema 2. «Pabota ¢ Docker» 6 2 4

29 JlaboparopHas padora 2. «PaboTta ¢ 8 4 4
Docker»

31 Tema 3. «Beenenue B Kubernetes 6 2 4
(k8s)»
JlaGopaTtopHas pabora 3. «BBenenue B

3.2 Kubernetes (k8s)» 8 4 4

4.1 | Tema 4. «Pabota ¢ Kubernetesy 5 1 4

492 JlaGopaTtopHas pabora 4. «Pabora ¢ 8 4 4
Kubernetes»

51 Tema 5. «ABTOMAaTH3AIMS C TTOMOIIHIO 5 1 4
Python»

59 JlaGopaTopHas pabora 5. 8 4 4

' «ABTOMAaTHU3aIUs ¢ TOMOIIBIO Pythony

6.1 | Tema 6. «BBenenue B CI/CD» 6 2 4
JlabopaTtopHas pabora 6. «BBenenue B

6.2 CI/CD» 8 4 4

7.1 | Tema 7. «GitLab, Gitea u DevOps» 8 2 6
JlaboparopHas padora 7. «GitLab,

7.2 Gitea u DevOps» 6 2 4
Tema 8. «O6mayHbIe TEXHOIOTUN

8.1 | (Yandex Cloud, AWS, Google Cloud, 5 1 4
Azure)»
JlaboparopHas padora 8. «O0mauHbIe

8.2 | rexnonoruu (Yandex Cloud, AWS, 6 2 4
Google Cloud, Azure)»

9.1 | Tema 9. «OpkecTpaTopbl» 6 2 4

92 JlaboparopHas pabota 9. 8 4 4
«OpkecTpaTopb»

10.1 | Tema 10. «MonutopuHr ¢ Zabbix» 6 2 4
Jlaboparophnas pabota 10.

102 «Monwutopusr ¢ Zabbix» 8 4 4
Tema 11. «Task tpekepsr (Jira, Trello,

111 Asana, OpenProject)» 6 2 4
JlaboparopHnas padora 11. «Task

11.2 | tpekepsr (Jira, Trello, Asana, 6 2 4
OpenProject)»

Hroro 144 18 36 90

3.2.2. 3aouHas ¢popma oOyueHus

TpynoemkocTs, yac
AynuTopHasi padora




Comui- ITpak- (Camoc-
HaDCKIE/ JlaGo- [tuyec-| TosA-
Ne Paszneynl/TeMBI Bcero | Jlek- I I; - parop- | Kas | TeJdb-
n/n AUCHHUITAHBI 101205 p HBIE 3a- | TIOJ- |HaA pa-
YEeCKUe
sanss |PATHA  [FOTOB- oora
Ka

11 Tema 1. «Benenue B DevOps u 6.3 0.3 6
Docker»
JlabopaTtopHas pabora 1. «BBenenue B

1.2 DevOps u Docker» 6,3 0.3 6

2.1 | Tema 2. «Pabora ¢ Docker» 6,4 0,4 6

29 JlaboparopHas padora 2. «PaboTta ¢ 6.4 0.4 6
Docker»

31 Tema 3. «Beenenue B Kubernetes 6.4 0.4 5
(k8s)»
JlaGopaTtopHas pabora 3. «BBenenue B

3.2 Kubernetes (k8s)» 6.4 04 6

4.1 | Tema 4. «Pabora ¢ Kubernetes» 6,4 0,4 6

492 JlaGopaTtopHas pabora 4. «Pabora ¢ 6.4 0.4 6
Kubernetes»

51 Tema 5. «ABTOMAaTH3AIMS C TTOMOIIHIO 6.4 0.4 6
Python»

59 JlaGopaTopHas pabora 5. 6.4 0.4 6
«ABTOMAaTHU3aIUs ¢ TOMOIIBIO Pythony

6.1 | Tema 6. «BBenenue B CI/CD» 8,4 0,4 8
JlabopaTtopHas pabora 6. «BBenenue B

6.2 CI/CD» 8,4 0,4 8

7.1 | Tema 7. «GitLab, Gitea u DevOps» 6,4 0,4 6
JlaboparopHas padora 7. «GitLab,

7.2 Gitea u DevOps» 64 04 6
Tema 8. «O6mayHbIe TEXHOIOTUN

8.1 | (Yandex Cloud, AWS, Google Cloud, 6,4 0,4 6
Azure)»
JlaboparopHas padora 8. «O0mauHbIe

8.2 | rexnonoruu (Yandex Cloud, AWS, 6,4 0,4 6
Google Cloud, Azure)»

9.1 | Tema 9. «OpkecTpaTopbl» 6,3 0,3 6

92 JlaboparopHas pabota 9. 6.3 0.3 6
«OpkecTpaTopb»

10.1 | Tema 10. «Monurtopunr ¢ Zabbix» 6,3 0,3 6
Jlaboparophnas pabota 10.

102 «Monwutopusr ¢ Zabbix» 6.3 03 6
Tema 11. «Task tpekepsr (Jira, Trello,

111 Asana, OpenProject)» 6.3 03 6
JlaboparopHnas padora 11. «Task

11.2 | tpekepsr (Jira, Trello, Asana, 6,3 0,3 6
OpenProject)»

Hroro 144 4 4 136
3.3. Copep:xanue IMCUHNIHHBI

1. Beeaenue B DevOps u Docker




O O O O O O

(0]

Ucropust u sBomronust DevOps.

OcHoOBHBIE MPUHIKTIBI U TipakTuku DevOops.

Beenenue B konTeiiHepu3anmio u Docker.

Ocuosuble oHsTusi Docker: 00pasbl, KOHTEHHEPDI, TOMA, CETH.
[Mpeumymiectsa ucnonb3oBanus Docker.

Pa6ora ¢ Docker CLI.

Docker Hub u Docker Registry.

2. Pa6ora ¢ Docker

O
)

o O O

O

Cosznanne Docker oopasos: Dockerfile, ciioun, uHCTpYKIIHH.
Docker Compose: yrnpasiieHre MHOTOKOHTEHHEPHBIMU TIPUIIOKCHUAMH,
cuHTakcuc daiina docker-compose.yml.

Ceru B Docker: bridge, host, none, overlay.

Toma B Docker: ucronb3oBaHue 71 TOCTOSHHOTO XPAaHEHHUS TAHHBIX.

Docker Hub: ucnions3oBanue st XpaHeHus U pacrpoctpanerust Docker o6pa3os.
Docker Swarm: Beenenue B opkectpario Docker.

3. Beenenue B Kubernetes (k8s)

O

O

o

00630p Kubernetes: apxurekrypa, OCHOBHbIE KOMIIOHEHTHI (TI0O/IbI, CEPBUCHI,
HUHTPECCHI).

PassepreiBanme npuioxenuii B Kubernetes: Deployment, ReplicaSet, StatefulSet,
DaemonSet.

Cepsucel B Kubernetes: ClusterlP, NodePort, LoadBalancer, ExternalName.
Wurpeccet B Kubernetes: ucmonp3oBaHue sl MAPIIPYTH3AIIH TpapuKa B
KJacTepe.

Kondurypanus npunoxenunit B Kubernetes: ConfigMap, Secret.

VYupasnenue pecypcamu B Kubernetes: ResourceQuota, LimitRange.

4. Pa6ora ¢ Kubernetes

O

O
O

VYupasienue pecypcamu B Kubernetes: ResourceQuota, LimitRange.
Oonosnenune npunokenuii B Kubernetes: RollingUpdate, Recreate.
MonwuTtopuHr u noruposanue B Kubernetes: BcTpoeHHbIE HHCTPYMEHTHI,
CTOPOHHUEC PCUICHUS.

VYupasnenue nocrynom B Kubernetes: RBAC, ServiceAccount.

Pabora ¢ xpanwumuinamu ganaeix B Kubernetes: Volume, Persistent\Volume,
PersistentVolumeClaim.

5. ABromMaTu3amnus ¢ nomompnio Python

@)

o O O O

(0]

Hcnonp3oBanue Python s aBromaTu3anuu: 0030p OCHOBHBIX OMOJIMOTEK 1
UHCTPYMEHTOB.

Artomaru3zanus 3a1a4 DevOps ¢ momomsio Python: Hanmcanue ckpunToB st
yIpaBJICHUS UHPPACTPYKTYPOil, aBTOMATH3AIINS TECTUPOBAHUS, aBTOMATH3AIINS
pa3BepTHIBAHUSL.

Pabora c ¢aitnamu u qupekropusimu B Python.

Pab6ora c cerrto B Python: 3anpocet HT TP, pa6ora c API.

Pabora ¢ 6azamu nannsix B Python: SQLite, MySQL, PostgreSQL.
TectupoBanwue koaa Ha Python: unittest, pytest.

Pabora c BeO-PpeiimBopkamu B Python: Flask, Django.

6. Beemenme B CI/CD

o

00630p CI/CD: uro Takoe CI/CD, 3auemM 0HO HYKHO, 0030p OCHOBHBIX
uncrpymentos CI/CD.

HenpepbiBHAst MHTETpAIUS: IPUHIIATIBL, TIPAKTHKH, HHCTPYMEHTHI.
HemnpepbiBHAst JOCTaBKa M HENPEPHIBHOE pa3BePTHIBAHKE: PA3IINYHS, IPUHITHITHI,
NPaKTUKHA, HHCTPYMEHTHI.

ABTtomaTusupoBanHoe TectupoBanue B CI/CD: unit-tecTsl, UHTETpalliOHHBIE
TecThl, E2E-TecThl.



o

Momnwutopunr u morupoBanue B ClI/CD: BaxXHOCTb, HHCTPYMCHTBI.

7. GitLab, Gitea u DevOps

(¢]

0630p GitLab u Gitea: ycraHOBKa U HAaCTpOiKa, CO3/IaHUE TPYII U
noJsib3oBarenei, Hactpoiika CI/CD.

Bosmosknoctu GitLab ais DevOps: ynpasienue penosutopusmu koaa, CI/CD,
MOHHUTOPHUHT.

Pab6ora ¢ Git B GitLab u Gitea: ocHOBHbIE OIepalluu, BETBICHUE, CIIHSIHUE.
Hactpoiika CI/CD B GitLab u Gitea: coznaHue mauIiaifHOB, UCTIOJIb30BaHUE
pPaHHEPOB.

Hurerpanus GitLab u Gitea ¢ npyrumu nactpymenramu DevOps.

Ooaaunbie Texnooruu (Yandex Cloud, AWS, Google Cloud, Azure)

(¢]

O

0030p 00J1aYHBIX TEXHOJIOTHI: YTO TaKOE 00IaYHBIC TEXHOJIOTHUH, KaK paboTaTh C
obmaunsivu cepBrcamu Yandex Cloud, AWS, Google Cloud u Azure.

Beenenue B Yandex Cloud: ocHOBHbIC BO3MOXHOCTH, YIIPABICHHUE PECYPCAMHU.
OO6J1agHble CEPBUCHI JIJIS pa3paOOTKH: BRIYUCIUTEIBHBIC PECYpPChI, 0a3bl JaHHBIX,
XPaHWUJIUINA JAHHBIX, CETCBBIC CEPBHCHI, CEPBUCHI IS pa3paOOTIHKOB.
Hcnonp30BaHne 001auHBIX CEPBUCOB JIs aBToMaTtu3armu DevOps:
aBTOMATHYECKOE MacIITabupoBaHKe, aBToMaTnyeckoe pa3sepreiBanue, CI/CD,
MOHHUTOPHHT.

be3onacHOCTh B 00JIAYHBIX TEXHOJIOTHSX: OCHOBHBIC PUHIIMITBI, TIPAKTUKH.

9. OpkecTpaTopbl

O

o

0O030p OpKeCTPATOPOB: YTO TAKOE OPKECTPATOPHI, 3a4€M OHU HY>KHBI, TPUMEPHI
HCIIOJIb30BaHUS.

Pabora c opkecTpaTopaMu: ycTaHOBKA U HACTPOIKa, CO3JaHUE U YIIPABICHHE
pecypcamu.

WuTerpamus opkecTpaTopoB ¢ IpyruMu nHCTpymMeHTamu DevOps.
MOHUTOPHHT U JIOTHPOBAHKE B OPKECTPATOPAX: BCTPOEHHBIE HHCTPYMEHTHI,
CTOPOHHUE PEILECHHUS.

be3onacHOCTh B OpKeCTpaTOpax: OCHOBHBIC IPUHIIUIIBL, TPAKTUKH.

10. MouunTopuHr ¢ Zabbix

O O O O

00630p Zabbix: yto Takoe Zabbix, Kak ero HaCTPOUTH U UCTIOIB30BATH IS
MOHHUTOPHHTA.

VYcranoBka u HacTpoiika Zabbix: cepsep, arenTsl, BeO-uHTEpdEiic.

Co3/anue 3JeMEHTOB JJAaHHBIX, TPUTTEPOB, IpauKOB u Aandopaos B Zabbix.
Uurerpanus Zabbix ¢ apyriumu nactpymentamu DevOps.

Pacummpenne Bo3zmoxxHOCTel Zabbix: ncnonb3oBaHne malI0HOB, CKPHIITOB,
TUIaTHOB.

11. Task Tpekepsi (Jira, Trello, Asana, OpenProject)

3.4.

00630p task TpekepoB: uTo Takoe task Tpekepsl, 3a4eM OHU HYKHBI, IPUMEPHI
MCIIOJTb30BaHUS.

00630p KOMMepUecKHx 1 Open-source perennii: Jira, Trello, Asana, OpenProject.
YcraHoBKka 1 HacTpoiika task Tpekepa: co3maHue MpoeKToB, 3a1ad,
MOJIb30BaTENEH.

PaGoTa c task Tpekepamu: co3manue u U3MEHEHHUE 3a/1a4, padoTa ¢
KOMMEHTapUSIMHU, TPUKpETITICHHE (aiiioB.

Wurerpanus task tpekepos ¢ qpyrumu uHctpymeHTamu DevOps.

Pacmmpenune BosmokHOCTeH task Tpexepos: ucnonb3oBanue riaruHos, API.

TemaTuka ceMUHAPCKUX/TIPAKTHYECKUX H JIA00PATOPHBIX 3aHATHI



3.4.1. CemuHapcKue/mpakTUUYECKUE 3aHATUS
CemuHapCcKue U MPAKTUYECKHUE 3aHATHS HE IPETYCMOTPECHBI.

3.4.2. JlaGopaTopHbIe 3aHATHS

JlabopaTopHas padora 1. «OcnoBbl DevOps u Docker»

B pamkax nanHON pabOTHI CTYAEHTHI OCBaWBAIOT poliecc ycTaHoBKU Docker Ha
JIOKAJBHYIO MAaIIMHY WU BUPTYAIBHYIO MaIlIMHY, U3y4atoT ocHOBHBIE kKomaH ikl Docker CLI,
OCYLIECTBIISIIOT co3/1aHue U 3amyck Docker koHTeiHepoB Ha OCHOBE CYILIECTBYIOIIUX 00pa3oB, a
TakXe co31arT coocTBennbie Docker 0Opassl u 3arpy»xarot ux B Docker Hub.

JlabopaTopuas pabora 2. «Pa6ora ¢ Docker»

B xoe BbINOTHEHUST JaHHOUW paboThI CTyIeHTH co3aaroT Dockerfile mist cOopku
cobctBenHbIx Docker 06pa3oB, nucnons3ytor Docker Compose a1t ynpaBieHus
MHOTOKOHTEHHEPHBIMH MPUIIOKCHUSMH, HACTpAauBaroT ceTd 1 ToMa B Docker aist obecnieuenus
CBSI3U MEXIy KOHTEITHEpaMH U COXPaHECHUS TaHHBIX.

JlaGoparopuas padora 3. «Beenenue B Kubernetes (k8s)»

B pamkax 1aHHO# paOOTHI CTYJEHTHI OCYHIECTBIISIOT YCTAHOBKY U HACTPOWKY CpEIIbl
Kubernetes ¢ ncronb3oBanneM Minikube wim qpyroro JIOKaapHOTO PEIISHHUs, CO3/IAI0T U
YIIPaBISIOT OJaMu u cepBrcamu B Kubernetes, paboTaroT ¢ HHrpeccaMu JUIs MapIipyTH3aluu
Tpaduka, co3mar0T KOHPUTYPALIH [T YIIPaBJICHUS HACTPOMKAMH PUIOKEHUH.

JlabopaTopuas padora 4. «Pa6ora ¢ Kubernetes»

B Xo/1e BBINOIHEHNS TaHHOH Pa0OTHI CTYJCHTHI OCYIIECTBIISIOT YIIPABICHUE pecypcamu
B Kubernetes ¢ ucrions3oBanrem ResourceQuota u LimitRange, 0OHOBISIOT MPHIIOKEHUS C
ucnons3oBanueM crpareruii RollingUpdate u Recreate, HacTpanBaroT MOHUTOPHHT U
norupoBanue B Kubernetes, ynpasistor noctynom ¢ ucnoib3oBanreM RBAC u ServiceAccount,
pabotaroT ¢ xpanuuinaMu nanHbix B Kubernetes.

JlabopaTopnasi paéora 5. cKABToOMaTH3auus ¢ nomomsio Python»

B pamkax naHHO#M paGoThI CTyI€HTHI MUIIYT CKpUNThl Ha Python nist aBromatuzanum
pasznuuHbIX 3a1a4 DevOps, Takux Kak ynpasiieHue Qaitiamu u nupexropusimu, orinpaska HTTP-
3arpocos, pabora ¢ API, paGora c 6a3amMu JaHHBIX, TECTUPYIOT KOJ C UCIIOJIb30BAaHUEM MOJTyJIEH
unittest wu pytest.

JlabopaTopuasi pa6ora 6. «BBenenue B CI/CD»

B xoze BrImoMHEHNS JaHHOM pabOThI CTYIEHTHI OCyIIeCTBIAI0T HacTpoiky CI/CD ¢
UCIIOJIb30BaHUEM BBHIOPAHHOTO MHCTPYMEHTa, Takoro kak Jenkins, GitLab CI unmu npyroro,
co3zaaroT namiaitasl CI/CD st aBTomaTrueckoi cOOpKH, TECTUPOBAHUS U pa3BEPThIBAHUS
HPUIOKEHHH, HACTPAUBAIOT MOHUTOPUHT U JorupoBanue B CI/CD.

JladopaTopuas padora 7. «GitLab, Gitea u DevOps»

B pamkax naHHO#M pabGOTBI CTYI€HTHI OCYLIECTBISAIOT YCTAHOBKY U HacTpoiiky GitLab
wiu Gitea, paborarot ¢ Git 1uis yripaBineHust BepcusimMu koja, HactpausaroT CI/CD B GitLab i
Gitea, unTerpupyrorcs ¢ Apyrumu uHcTpymMenTamu DevOps.

JlaGopaTopHuas padora 8. «Obaunbie TexHosorun (Yandex Cloud, AWS, Google
Cloud, Azure)»

B xo71e BbIMoHEHUS 1aHHON pabOThI CTYIEHTHI padOTaIOT ¢ 00JIaYHBIMH CEPBHCAMHU,
BKJItOYasi HacCTpoiiKy u ucnonszoBanue Yandex Cloud, AWS, Google Cloud u Azure,
UCTIOJIB3YIOT 00JIaUHbIe CEPBUCHI [T aBToMaTH3au DevOps, BKIIOYast aBBTOMaTHYECKOe
MaciiTabupoBaHue, aBToMaTuueckoe passeproiBanue, CI/CD 1 MOHUTOPUHT.

JlaGopaTopHas pa6ora 9. «OpkecTpaTopb»

B pamkax naHHOM pa®oThl CTYJIEHTHI OCYIIECTBISIOT YCTAHOBKY M HACTPOUKY
opkectparopa, Takoro kak Kubernetes, Docker Swarm unu apyroii, co3qarT 1 yrnpasisiioT
pecypcamu, HHTETPUPYIOT OPKECTPATOp ¢ APYIUMHU HHCTpyMeHTaMu DevOps.

JladopaTopuasi pa6ora 10. «MouuTopuHr ¢ Zabbix»

B xoze BbImoHEHNS TaHHOH paOOTHI CTYIEHTHI OCYIIECTBISIOT YCTAHOBKY M HACTPOUKY
Zabbix, co31a10T 3J1€MEHTHI JaHHBIX, TPUITEPHI, rpaduku 1 gamodopasl B Zabbix, HHTETPUPYIOT
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Zabbix ¢ apyrumu uactpymentamu DevOps.
JlaGopaTopnas padora 11. «Task Tpekepsi (Jira, Trello, Asana, OpenProject)»
B pamkax j1aHHO# pabOTBI CTYICHTBI OCYHIECTBIISIOT YCTAHOBKY U HACTPOMKY task
Tpekepa, Takoro kak Jira, Trello, Asana unu OpenProject, co31al0T MPOESKTHI U 3a4a4H,
paboTaroT C KOMMEHTAPHUIMHU U MPUKPEIUICHHBIMU (aiiamMu, UHTErpupyroT task Tpekep ¢
JIpyrumu uHctpymentamu DevOps.

3.5. TemaTuka KypcOBbIX IPOEKTOB (KypPCOBbIX padoT)
KypcoBbie 1poekTs! (paboThl)HE IPETYCMOTPEHBI.

4. Y4eOHO-MeTOAMYeCKOE H HH(POpMALIMOHHOE 0O0ecieYeHue

4.1. HopmatuBHble 1o0KyMeHTHI 1 'OCThI

1. ®denepanbHbiii 3aK0H 0T 29 nekadbps 2012 roga No 273-03 «O6 oOpazoBaHuu B
Poccuiickoit deneparum» (C ”3BMEHEHUSIMU U JOTIOTHEHUSIMH );
2. @OenepallbHbIil  TOCYNAapCTBEHHBIH  00pa30BaTENbHBI  CTaHAAPT  BBICIIETO

oOpa3oBanus - Oaka-nmaBpuar 1o HamparieHuto moarotoBkun 09.03.02 MudopmanmoHHbIe
CHCTEMBbI M TEXHOJIOTUH, YTBEp-KIeHHbIN [Iprka3zom MunucrepcTBa o0pa3zoBanus 1 Hayku PO ot
19 centsa6ps 2017 r. N 929 "O6 yrBepxkaennu enepanbHoro... Pegakmms ¢ msmenenusmu N 1456
ot 26.11.2020;

3. [Tpuka3 MunucrepcTBa obpa3zoBanus 1 Hayku PD ot 05 anpenst 2017 r. No 301
«O06 yrtBep-xkaennu [lopsaka opraHU3anuy U OCYIIECTBICHHS 00pa30BATEILHON JIESATEIBHOCTH
no oOpa3oBaTelb-HBIM IPOTpaMMaM BBICIIETO O00pa3oBaHHMA — IporpamMmaM OakajaBpHara,
porpaMMmam CIelHaIUTETa, IPOrpaMMaM MarucTparyphl.

4.2.  OcHoBHasi TUTEpPaTypa

1. “@unocopus DevOps. Uckycctso ynpasnenus [T - [xennudep IsBuc - [Tutep
- 2016 - 416 crpanun - ISBN: 978-5-496-02555-3

2. “Docker Ha npaktuke” - Oitnan Xobcon Ceiiepc, Man Muun - JIMK Ilpecc - 2019
- 516 crpanwm - ISBN: 978-5-97060-772-5

3. “Continuous delivery. IIpakTika HempepbIBHBIX anaeiToB” - Doepxapn Bonbd -
[Tutep - 2017 - 320 crpanun - ISBN: 978-5-4461-0480-2

4. “BBeneHue B TexHoJorMu KoHTeiiHepoB U Kubernetes” - Mapkenos A. - IMK
[Tpecc - 2019 - 194 crpanwur - ISBN: 978-5-97060-775-6

5. ABTOMaTH3aIMs PYTUHHBIX 337a4 ¢ nomoiibio Python” - Caelirapt O -

N3narenscTBO HE ykazaHo - 2021

4.3. JlomoaHMTEJLHAs JUTEPATYpa
1. “Kubernetes Patterns” - Bilgin Ibryam, Roland Huss - O’Reilly Media, Inc. - 2023
- ISBN: 9781098131685

4.4. JaexkTpoHHBbIEe 00pa3oBaTe/ibHbIE PeCypPChI
D0P B pazpaboTtke.

45. JluueH3HOHHOE U CBOOOIHO PACIIPOCTPAHsAEMOE IPOrPaAMMHOeE
o0ecneyeHue
1. Microsoft Visual Studio: wunTerpupoBannas cpeaa paspabotku (IDE), xoropast
NOJJICP)KUBACT  pPa3IMYHbIC S3BIKM NPOTPAaMMHPOBAHMS W IO3BOJIAET pa3padaThiBaTh
KpoccIuiaT)OpMEHHBIE TIPHIIOKECHHUSI.
2. Visual Studio Code: nerkoBecHbIil U pacIIUPsEMbIil TEKCTOBBIN peIaKTOP, TTO3BOJISIOMINIA
pa3pabaThIBaTh KpocCIuIaTGOPMEHHBIE IPHIIOKEHUS Ha PA3IMYHBIX S3bIKaX MPOTrPaMMUPOBAHNS.
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3. VirtualBox: 3T0 MOIIHBINA ¥ THOKHI WHCTPYMEHT BHPTYaJIM3aIldU, KOTOPBIM MO3BOJISET
MMOJIb30BATCIISIM  3aITyCKaThb HCECKOJIBKO OIICPAllMOHHBIX CHUCTCM Ha OJHOM KOMIIBIOTCPC,
o0ecrieunBast Kpocc-TaT(GopMEeHHYI0 COBMECTUMOCTD M A3PPEKTHBHOE HCIIOJIb30BAaHHE PECYPCOB.

4.6. CoBpemeHHbIe NPo(eccHOHATbHBbIE 0a3bl JAHHBIX U HH(POPMALIMOHHbIE
CMPaBOYHbIE CHCTEMbI

1. OII "KOpaiit" https://urait.ru/

2. IPR Smart https://www.iprbookshop.ru/

3. OBC "Jlanp" https://e.lanbook.com/

5. MaTtepuajabHO-TeXHHYECKOE 00ecneyeHne

Meroauka npenonaBanus aucuuiuiuael «Metomonorus DevOps» mnpeaycMarpuBaer
UCIIOJIh30BaHKE OHJIAMH-Kypca B CUCTEME TUCTAHIIMOHHOTO O0YYCHUS Y HUBEPCUTETA, TPYIIITOBBIX
U WHJIUBUIYalIbHBIX KOHCYJIbTAlMH OOYYarolIMXCs, ayJAUTOPHBIX 3aHATUH B COUYETAHUH C
BHEAYJIMTOPHON paboOTOil C TeNb0 (GOPMUPOBAHUS W Pa3BUTHs MPO(PECCHOHATBLHBIX HABBHIKOB
oOyJaromuxcs.

Jlaboparopubie paboTel no nuctuiuiiHe «Meromosioruss DevOps» ocyIiecTBIsIIOTCS B
dbopMe camMOCTOATENbHOM  MPOPAOOTKH  TEOPETHYECKOTO  Marepuajga  o0yJarouuMucs;
BBITIOJTHEHHS TPAKTHUECKOTO 3a/IaHusl; 3aIUThI IperoaBareito JabopatopHoit paboThl (3HaHUE
TEOPETHUECKOr0 Marepuasga U BBIOJHEHHE MPAKTUYECKOTO 3aJaHus MO TeMe JIabopaTOpHOM
paboThI).

6. MeToanuyeckue peKOMeHIaAlun

6.1. MeToanueckue peKOMeHIAIMY ISl MPEnoaBaTeis M0 OPraHu3anuu
00y4eHus

Meronuka npenoaaBanust aucuumiuHbel «Metononorus DevOps» mpenycmarpuBaer
HCIIOJIb30BaHNE OHJIAaTH-KYpPCOB B CUCTEME JUCTAHIIMOHHOTO 00Y4YeHMs, IPOBEIEHUE TPYIIOBBIX
Y MHJIMBU1YQJIBHBIX KOHCYJIBTALMM, 4 TAK/KE ayJUTOPHBIX 3aHATHI B COUETAHUH C BHEAYAUTOPHON
paboToit 11t popMHUpPOBaHUS U pa3BUTHS MTPO(ECCHOHATBHBIX HABBIKOB CTY/IEHTOB.

JlaGopatopHble paboTel Mo gucuuruinHe «Mertononoruss DevOps»  BKIIIOYArOT
CaMOCTOSITENIbHYIO IPOpPa0OTKY TEOPEeTHUECKOro MaTepHualla, BBIIOJIHEHHE MPAKTUUYECKOTOo
3aJaHMsl U 3alIUTy J1a0opaTopHOil paboThl mepel mpenogaBaTeaeM, BKIOYas MIPOBEPKY 3HAHUS
TEOPETUYECKOr0 MaTepraia U yCHEIIHOE BhIIOJIHEHHE 3aJaHHs [T0 TeMe PaOOTHI.

6.2. MeToanueckue yKkazaHus 1Jis1 00y4arOIIHUXCSl 10 OCBOCHHUIO
AMCHUIITTMHBI

I/IsyquHe AUCHUIINIMHBI OCYIICCTBIIACTCA B COOTBETCTBUU C y‘—Ie6HI)IM IIJIAHOM.

Ha 3aHATHAX OCyIIECTBISIETCS 3aKperjieHHe MONTYyYEeHHBIX, B TOM YHMCIE M B Ipolecce
CaMOCTOSITeNIbHOM paboThl, 3HaHUH. Oco0oe BHMUMaHHE OOpalaercss Ha yYMEHUE MPUMEHSTb
MOJIydEeHHBIEC 3HAHUS HA MPAKTUKE, B TOM YHCJIe MPU PELICHUN PeabHbIX 3a]a4, OTIMYAIOIIUXCS
OT MpOopabOTaHHBIX.

B npomuecce camocroaTenbHON pabOThI CTYAEHTHI 3aKPEIUIIOT U YriyOJsitoT 3HaHUS,
IMOJIYYCHHBIC BO BpPEMsA ayJAUTOPHBIX 33H$ITI/II71, CaMOCTOATCIIBHO 3HAKOMATCA C TCOPECTHYCCKUM
MaTepHajioM, BBIMOJHAIOT JA0OpaTOpHBIE pPa0OTHI, TOTOBATCS K TEKyIIEMY KOHTPOJIIO H
IIPOMEKYTOUHOM aTTECTAlUU.

Texkymuii KOHTPOJIb OCYILECTBIIAETCS Ha AayAUTOPHBIX 3aHATHSAX B BHJE 3aIIUTHI
nabopaTopHbIX paboT. Kputepusmu O1eHKH pe3yabTaToOB SBIISIOTCS:

- YPOBEHb OCBOCHHUS TEOPETUUECKOTO MaTepHaa;

- YPOBEHb BJIAJICHUS MPAKTUYECKUMHU HAaBBIKAMHU (B BHJI€ BOIPOCOB IO IPOLECCY
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BBITIOJTHEHUS TAOOPATOPHBIX padoT);

- yMeHHs 00y4aronierocsi UCHojab30BaTh TEOPETUUECKUE 3HAHUS TIPU BHIOJHEHUH
MPAKTUYECKUX 3aja4 (B BUE JOMOJIHUTEIbHbBIX 3a/1aHUN );

- c(hOpMUPOBAHHOCTH KOMITETEHIIUH;

- odopmileHHEe MaTepuaia B COOTBETCTBUU C TPEOOBAHUSIMHU.

[TpomMeXyTOUHBI KOHTPOJIb OCYIIECTBIIIETCS Ha 3aueTre B (opMe TECTUPOBAHHS B
CUCTEME JIMCTAaHIIMOHHOTO OOyuYeHUsi YHUBEPCHUTETa, BKIIOYAIOUIETO BOMPOCHI Ha 3HAHUE
IIPAaKTUYECKOU YaCTH.

7. ®OHJ OLIEHOYHBIX CPEICTB

7.1.  MeToabl KOHTPOJISI U OLICHMBAHUSA Pe3yJIbTATOB 00y4eHHUsA

B npouecce 00ydeHust UCHONIB3YIOTCA CIEAYIONINE OLIEHOYHbIE (POPMBI CAMOCTOSTEIBHOM
paboThI CTYACHTOB, OLIEHOYHBIE CPEJICTBA TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH M ITPOMEXKYTOUHBIX
aTTecTaluii: JadopaTopHbie padoThbl, 3a4eT.

7.2. lllkana u KPUTEPUH OLIEHUBAHMS Pe3yJIbTATOB 00yUYeHH s

K mpomexxyTouHO# aTTecTaluu J0MyCKatTCs TOJIBKO CTYACHTHI, BHITOJTHUBIIINE BCE BHUJIBI
yueOHOM pPaboThl, MpPEAyCMOTPEHHBIE paboueld MmporpamMMoil mo aucuuriuHe «MeTomoorus
DevOps».

7.2.1. Kpurepuu OLECHKH OTBETA Ha 3a4eTe

(popmupoBanue kommnereniuii — ITK-5)

«3a4TeHo»:

Bremonnensl Bce BuABl y4eOHOW pabOThI, NPEIyCMOTPEHHBbIE Y4YEOHBIM IJIAHOM.
OO0yyaromuiicst AEMOHCTPUPYET JOCTATOUYHBbIE TEOPETUYECKUE 3HAHUS, NMPAKTUUECKHE HaBBIKH,
BJIaJIeeT TEPMUHAMH, JIEJIaeT apryMEHTUPOBAHHBIE BBIBOJIBI U 00OOIICHHUSI, TPUBOIUT MIPUMEPHI,
onepupyeT NpUOOPETECHHBIMU 3HAHUSAMH, YMEHUAMH, HaBblkamu. llpu »TOM MOryr OBITH
JIOMYIIIEHbl HE3HAYMTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS IpH aHAJTUTHYECKHX
ornepanusix, MepeHoce 3HaHWM M yMEHUNW Ha HOBBIE, HECTaHAAPTHBIE CUTYyallUHM, KOTOpbIE
00yyaroImuicss MOKET UCTIPaBUTh IIPU HE3HAUUTEIHbHON KOPPEKINHU IPEroJaBaTeIeM.

«He 3auTeno»:

He BbImosnHeH oauH wiM Oosee BUAOB Y4eOHOM pabOTHI, NMPEIyCMOTPEHHBIX y4eOHBIM
w1aHoM. OGyyaronuiicst He BBITOJIHUI OJHO UM 0oJiee 3aJJaHui TEeKYIIEro U MPOMEKYTOYHOIO
KOHTpoJs. MIToropoe TectupoBaHue BbINOIHEHO Ha 0 — 54%. OGyvaromuiicst 1eMOHCTpUpPYeET
HEe3HaHHE TEOPETUYECKUX OCHOB IPEMETA, OTCYTCTBUE MPAKTUUECKUX HABBIKOB, HE YMEET JI€JaTh
apryMEHTHPOBAHHbBIE BBIBOJABI U TPUBOAUTH MPHUMEPHI, HE BJIaJeeT TEPMHUHAMH, MPOSBISET
OTCYTCTBHE JIOTMYHOCTH U MOCIIE0BATEIbHOCTH U3JI0KEHHUS, JI€JaeT OLIMOKHU, KOTOPBIE HE MOXKET
UCTIPaBUTh JJaKe MPU KOPPEKLINHU MPENoaBaTeeM, OTKAa3bIBAETCS OTBEYATh Ha JOMOJHUTEIbHbIE
BOIPOCHI, JIOMYCKAET 3HAYMTEIbHBIE OLIMOKH, WCIBITHIBAET 3HAUUTENIbHBIE 3aTPyIHEHUS NpU
OTIEpUPOBAHNY 3HAHUSMHU M YMEHUSAMHU NPH UX NTEPEHOCE Ha HOBBIE CUTYaIUH.

7.2.2. Kpurepuu orieHKH paboThI 00ydaromerocs: Ha 1a00paTOPHBIX 3aHATHSX:

(popmupoBanue kommnerenimii — [1K-5)

«5» (OTNWYHO): BBIMOJHEHB BCE TMPAKTUYECKHE 3a/laHus, TMPEIyCMOTPEHHBIC
nabopaTOpHBIMU paboTaMu, OOYJAIOIIHMIICS YeTKO U 0e3 OMMOOK OTBETHUJI Ha BCE KOHTPOJIHHBIC
BONPOCHI, MPOSBHJI TBOPYECKUW TMOAXOA TPHU BHINOTHEHUH 3aJaHHil, CMOT BBIOJTHUTH
JIOTIOTHATEILHBIC 33 JaHUS.

«» (XOpoIIO): BBHIMOJHEHBI BCE MPAKTUYCCKUE 3aJaHUs, NPeTyCMOTPEHHBIC
1ab0paTOpHBIMHU PabOTaMH, OOYJAIOIIHIICS C KOPPEKTUPYIOLTUMHU 3aMEUaHUSMU MIPEToiaBaTes
OTBETHJI Ha BCE KOHTPOJIBHBIE BOMPOCHI, ITPOSIBIIT TBOPUCCKHIA TI0IXO/T ITPH BBITIOJTHEHHUH 33 JaHHH,
CMOT YaCTUYHO BBIMIOJTHUTD JOTIOJTHUTEIbHBIC 3aJaHUSI.

«3» (YIOBIETBOPHUTEIBHO): BHIMOJIHEHBI BCE TMPAKTUYCCKHUE 33aJaHUs, TIPEAYCMOTPEHHBIC
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1a00paTOPHBIMU pabOTaMH, C 3aMEUYaHMSIMHU TpEerofaBaTesl; OOyJaroIIUiiCs OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIPOCHI € 3aMEUaHHUsIMH, JTOTIOTHUTENIbHBIC 331aHUS BHIITOJHEHBI C 3aMEYaHHUSMU.

«2» (HeyJOBJIETBOPHUTENBHO): O0YYAIOMINICS HE BBIOIHWUI WM BBIOIHII HENPABUIIEHO
NPaKTUYECKHE 3a/1aHusl, IPETyCMOTPEHHBIE JTa00paTOpHBIMU paboTaMu, 00yUYaAIOIIUNACS OTBETHII
Ha KOHTPOJBHBIE BONPOCHI C OIMIMOKAMH WJIM HE OTBETHJ Ha KOHTPOJBHBIE BOIPOCHI,
JIOTIOJTHUTEIIHHBIC 3a/IaHHsI BBITIOJTHEHBI HEBEPHO WIJIM HE BBITIOJIHEHBI.

7.3. OueHoYHBbIE CpeaCTBA
7.3.1 Bonpockl k 3aueTy

1. Bompoc no Docker: Kax Docker ncnons3yer ciou s co3nanust oopa3on? Kakue
MIPEUMYILECTBA 3TO AAaeT?

o A) Docker ucnionib3yer ciou jisi co3qaHusi 00pa3oB, YTOOBI YIIPOCTHTH
0OHOBJICHHE U pacrpejieieHue 00pa3os. (+)

o B) Docker ucnons3yer ciou aiis co3ganust 00pazoB, 4TOObI YBEIHUNUTh
0€30MacCHOCTb KOHTEHHEPOB.

o C) Docker ucriomnb3yet ciou Uit CO3aHusI 00pa3oB, YTOOBI YBEITUYUTH CKOPOCTh
BBITIOJIHCHUS] KOHTEITHEPOB.

o D) Docker ucnionb3yer ciou ais co3ianus o0pa3oB, YTOObl YMEHBIINUTh Pa3Mep
KOHTEHHEPOB.

2. Bompoc mo Kubernetes: Kak Kubernetes ucmomnb3yer cepBUCH 11t 00ecIIeueHIs
ceteBoro gocryna k nogam? O0wsicuute paznuuus mexay ClusterIP, NodePort,
LoadBalancer u ExternalName.

o A) Kubernetes ncrnonb3yer cepBUCHI 151 00eCIeUeHusl CETEBOr0 JOCTYyIa K
nonaM. ClusterIP - ato Buyrpennuii [P-agpec, NodePort oTkpbiBaeT mopT Ha Bcex
y3nax, LoadBalancer nucnonp3yeT BHEITHHIA OaTaHCHPOBIIMK HATPY3KH, a
ExternalName nipeocrasiisieT abCTpaKIUIO [Tl BHEIIIHETO UMEHH. (+)

o B) Kubernetes ncnonb3yer cepBUCH Al 00ECIEUEHUs CETEBOTO IOCTYIA K
nozaam. ClusterIP, NodePort, LoadBalancer u ExternalName - sto paznuunsie
tunsl nogos B Kubernetes.

o C) Kubernetes rcmonb3yet cepBUCH Al 00ECIEUSHUS CETEBOTO IOCTYIA K
noxam. ClusterlP, NodePort, LoadBalancer u ExternalName - ato paznu4nsie
tumnbl ceteir B Kubernetes.

o D) Kubernetes ucronb3yet cepBUCHI [Tt 00SCIIEYCHHSI CETEBOTO IOCTYIA K
noaam. ClusterIP, NodePort, LoadBalancer u ExternalName - 3To paznuuHbie
THIIBI XpaHWIKII JaHHbIX B Kubernetes.

3. Bompoc no Python nis apromaTuzanuu: Kak Ber 061 ucnions3oBainu Python s
aBTomartusanuu 3a1a4 DevOps? [IpuBenute npumep ckpunta Python, koTopslit BeI ObI
WCTIOTB30BAJIH JIJIs YIIPABICHUSI HHPPACTPYKTYPOH MIJIM aBTOMATH3AI[UN TECTUPOBAHUS.

o A) Python MoxHO BcTIONB30BaTh I aBTOMaTu3aIuu 3a1a4 DevOps, Harpumep,
JUTSL HATTUCAHUSI CKPUTITOB JJTSI YITpaBJIeHUsI HHOPACTPYKTYpPOH miin

aBTOMaTH3allMK TeCTUpOBaHus. Hampumep, MoxHO Hamucath ckpunt Python,
KOTOpPBI aBTOMaTHYECKU CO3AAET U yJANIIET BUPTYyalbHbIe MAIIMHbI B
obnake. (+)

o B) Python moxHO ncnons30Bath i aBTomMaTu3amuu 3aaa4 DevOps, Hanpumep,
JUTSL CO3JIaHUS TTOJIb30BATENLCKUX MHTEPHENCOB IJ1s1 MPUITOKEHHI.

o () Python moxxHO ucmonbp30BatTh sl aBToMaTH3anuu 3aaad DevOps, Hanpumep,
JUTST pa3paboTKU MOOWIIHHBIX MPUITOKCHHIA.

o D) Python MmoxxHO Hconbp30BaTh A aBTOMaTu3anuu 3agad DevOps, Hanpumep,
JUTSI aHaJTi3a OONBIINX TAHHBIX.

4. Bompoc no CI/CD: Yto takoe CI/CD u xakue npeumyIiecTBa OHO MPEeI0CTABIISIET
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KOMaH/1aM pa3paboTku? OOBSICHUTE PA3HUIY MEXITY HETPEPHIBHOM WHTETPALUCH,
HEIPEPBIBHON TOCTABKOU U HEIIPEPBIBHBIM Pa3BEPTHIBAHUEM.

(¢]

A) CI/CD - 5T0 MeTOI0JIOTHH, KOTOPBIE ITO3BOJISAIOT KOMaHAaM pa3pabOTKH Yarie
U HaJIe)KHEE BBITyCKaTh M3MEHEHUs Ko/1a. HempepriBHAS HHTETpaIlis O3HAYaeT
ABTOMATHUYECKYIO COOPKY U TECTUPOBAHHE KOJIa, HEIIPEPhIBHAS JIOCTABKA
03HAYaeT aBTOMAaTUYECKYIO COOPKY, TECTUPOBAHKE U Pa3BEPTHIBAHUE KOJIA B
CTaJIuM MPEIIPOAAKHOTO TECTUPOBAHHUS, @ HEIPEPHIBHOE Pa3BePTHIBAHHE
03HAYaeT aBTOMATUYECKYIO COOPKY, TECTUPOBAHKE U Pa3BEPTHIBAHUE KOJ/IA B
npoaakiid. (+)

B) CI/CD - 3T0 s13bIKH IPOrpaMMHPOBAHUS, HCIIOJIB3YEMbIC [T Pa3paOdOoTKu BeO-
MIPUIIOKEHHU .

C) CI/CD - 310 0a3bI JaHHBIX, KCIIOJIb3YEMBbIC /I XpaHCHUsT HH(POPMAIIUHU O KOJIC
U €0 U3MCHCHHUSIX.

D) CI/CD - ato o6iaunbie 11aThOpMbl, MPEIO0CTABISIONINE BHIYHCIHTEIbHbIE
pecypcesl [iist pa3paboTKH.

5. Bompoc no 06;1a4HbIM TeXHOJIOrusAM: UTO Takoe 00JauHbIe TEXHOJIOTUU U KaKue
MIPEUMYIIECTBA OHU MPeAoCcTaBIsIOT? Kak BbI ObI MCIIOJIB30BAIM O0JIAUYHBIE CEPBUCHI,
takue kak Yandex Cloud, AWS, Google Cloud uu Azure, nias aBromarusaiuun DevOps?

o

o

A) ObnayHble TEXHOJIOTUH - 3TO YCIIYTH, KOTOPbIE IPEIOCTABIISAIOT
BBIUMCIIUTENbHBIE PECYPCHl M XPAHHUIIUIIE JaHHBIX yepe3 HHTepHeT. OHU MOTYT
OBITH MCIOJB30BaHbI sl aBTOMaTtH3anuu DevOps, Hanpumep, U1
ABTOMATHYECKOr0 MacITabupOBaHs, aBTOMATHYECKOro passeproiBanus, CI/CD
U MOHHTOpHUHTA. (+)

B) O6naunple TEXHOJOTHH - 3TO MPOTPaMMHOE 00ecIIeueHre sl CO3aHMs U
YIIPaBIICHUS BUPTYATbHBIMU MAITUHAMH.

C) OGayHble TEXHOJIOTHUH - TO HHCTPYMEHTHI JUII MOHUTOPUHTA U JIOTHPOBAHUS
IIPUIIOKEHUN.

D) O6s1ayHbIe TEXHOJIIOTHH - 3TO CETEBBIC MPOTOKOJIBI JIJISI TEPEIau JaHHBIX.
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