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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma aucuumuinabl (Moaysst) «IpombliienHas pa3padoTKa» COCTaBICHA B
COOTBETCTBUHM C (ellepalbHbIM TI'OCYyJapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIErO
oOpa3oBaHus — Maructparypa o cnenuansaoct 02.04.01 MaremaTika 1 KOMITBIOTEPHBIC HAYKH,
npopwib IIpoayKTOBBII MEHEIKMEHT, YTBEp)KJIEHHBIH NpUKa30oM MMUHHUCTEPCTBA HAyKH HU
BeIciero oOpasoBanust Poccuiickoit deneparmu Ne 810 ot 23.08.2017 roxa.

N3zyuenne aucuumuinHel (Moayis) «lIpomblienHas pazpaboTkay UMeeT BaKHOE 3HaAUCHHE
Ui OyIyHIMX CHEIHAINCTOB B 00IaCTH MHPOPMATHKU U IPOTPAMMHOM MHKEHEPHH, TOCKOIBKY
OHO I03BOJIAET UM IOJYYUTh IPAKTUYECKUE HABBIKM U 3HAHUSA, HEOOXOJUMBbIE Ul Pa3pabOTKU
CJIO’KHBIX TIPOTPAMMHBIX CUCTEM, M MMOJATOTOBHUTH MX K YCHEIIHOW Kapbepe B 3TON 00JIACTH.

N3yueHne npoMbIIIUIEHHON pa3pabOoTKU TaKKe UMEET 3HaueHHE JUIs MOBBILICHNs KauyecTBa
U 3(dexTuBHOCTH Pa3pabOTKH MPOTPaMMHBIX CHUCTEM, IOCKOJIBKY OHO MO3BOJSET CTYACHTaM
HOHATh OCHOBHBIC NMPUHILHUIIBI U METObl IPOMBIIIJIEHHON pa3pabOTKU, YTO MOXKET MPUBECTH K
co3/1aHuIo0 0oJiee HAZIeKHBIX, MACIITAOUPYEMBIX U MOAJIEPKUBAEMBIX CHCTEM.

MecTo AMCHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30BaTe/ibHON MPOrpaMmbl

Hacrosimas nucnuminHa (MOyIb) BKIIOYCHA B YICOHBIH IIJ1aH 1O MPOTrPaMMe TIOITOTOBKU
maructpatypsl mo HampaBieHutro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduis
[TponyKTOBBIIT MEHEIHKMEHT W BXOJUT B BapUaTUBHYI 4YacTh biioka 1, dopmupyemyro
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUA.

JucnuminHa (MOaynb) n3ydaercs Ha 2 Kypce B 4 cemectpe.

Henap wu3yveHus: AMCHUILIMHBI (MOIYJS). OBJAJACHHUE CTYACHTaMU COBPEMEHHBIMU
METOaMU U TEXHOJOIMSAMHU pPa3pabOTKU HPOTPAMMHBIX CHCTEM, IO3BOJIIOUIMMU CO3/1aBaTh
CJIO’KHBIE M MaCHITa0MpyeMble MPUIIOKESHUS, COOTBETCTBYIONINE TPEOOBAHUSM IPOMBIILICHHON
pa3paboTKH.

3agauu u3yyeHus: JMCHUIIHHBI (MOAYJIfA):

— (opMupOBaHKE 3HAHUHN O BUAAX OOJIAYHBIX PECYPCOB U pa3IU4MUil Mexay crocodamMu
nocTaBku U pa3zsepThiBanus [10;

— (¢dopmupoBaHue  3HAHUH  OCHOBHBIX  TrapaHTUH  OOCECHEYECHHS  HAJS)KHOU
UHPPACTPYKTYPHI,

— (opMupoBanue  3HaHMH  KaTeropus3allid  PECypcoB sl  pa3BOpaYMBaHMSA
KOHBeHepu3upyemMoi HHQPacTpyKTYypHI;

— (¢dopmupoBaHue ymMeHHs pabOTaTh ¢ HMHCTPYMEHTAMU KOHTEHHEpH3alluu, coOMpaTh
o0pa3bl M 3amycKaTh KOHTEHHEpPHl C Pa3lIMYHBIMM IapaMeTpaMH W HCIOJIb30BATH CIIOKHBIE
CLIEHapUH, TAKUE KaK MYyJIbTUCTaAUNHbIE COOPKH;

— (opMupOBaHUE YMEHUS IPUMEHATH HHCTPYMEHTHI JUIsl pa3BEPThHIBaHUS MyTa0EIbHOM 1
UMMYyTa0eIbHOM HH(PACTPYKTYPHI;

— (opMupoBaHe yMEHHS aHATU3UPOBATH OTUYETHI JIy4INX devops-TIPaKTHK U IPUMEHSTh
UX JUISl YIIy4IlIEHUs! IPOLECCOB pa3padoTKHy;

— (¢opMupOBaHHE HaBBIKA BBITPYXkaTh apTedakThl COOPKH MPOEKTOB, BKIIOYAs 00pa3bl
Docker u pe3ynbTaThl TECTUPOBAHUS, U XPAaHUTh CEKPETHI B CHCTEMAaX HEMPEPHIBHOW MHTETPalllH;

— (opmMupoBaHHe HaBbIKa HACTPAUBATh OKPYKEHHE Pa3padOTUHKa MPOCTOTO U CPEIHETO
YPOBHSL.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Conaep:kaHue KOMINeTeHIIHH Nuauxarop IlepeyeHb MJIAHUPYEMBIX
KOMTIETeHIINHT pPe3yJabTaToOB 00y4eHHsI 10
AUCHMIJIMHE (MOTYJIIO)
YK-6. Crioco0eH omnpeaenaTs u YK-6.1. 3HaeT OCHOBHBIE METOJIbI
pean30BbIBATH IPHOPUTETHI CaMOOIICHKH U aHaJH3a CBOeH
COOCTBEHHOM JIEATETHHOCTH U JIeSITEITBHOCTH, a TaKXKe
CHOCO0bI ee MPUHIUITE YIIPABICHHS
COBEpIIECHCTBOBAHUS Ha OCHOBE BpPEMEHEM U TIeTICTIOIaraHust
CaMOOIICHKH YK-6.2 YMeeT cTaBUTh pealnuCTUIHbIE U

JOCTUKHUMBIE 11U, OTPEAETATH
IIPUOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKE
pa3pabatTbiBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE MOJIYYEHHOU
CaMOOLIEHKH

YK-6.3 Hmeer npakTHUECKHUIA OTIBIT
MIPUMEHEHHUST METO/IOB
CaMOOIIEHKH B CBOEH
poheCCUOHATBHOMN
JeATeILHOCTH, BKITIOYAst
y4JacTHe B TPEHHHTaX,
CeMHMHapaXx U MPOEeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npodecCHOHAILHOTO pOCTa

OIIK-2. CriocobeH co3/1aBaTh 1 OIIK-2.1. 3HaeT OCHOBHEIC
UCCIIeZIOBaTh HOBBIE MaTeMaTHYeCKUe MOJICIH U
MaTeMaTHYeCKUe MOJICIH B METO/]IbI, NCTIONb3yEMbIE B
€CTEeCTBEHHBIX HayKax, €CTECTBEHHBIX HayKax, BKIFOYas
COBEpIIEHCTBOBATH CTaTUCTUYECKOE
pa3pabaTbiBaTh KOHIIETIIHH, MOJICTTHPOBAHUE,
TEOPUU U METOJIBI nuddepeHInaTbHbIE YPaBHEHUS

U YUCJICHHBIE METOMBI, a TAKXKe
COBPEMEHHBIE MMOAXOMBI K
HCCIIEIOBAHUIO U aHAIU3Y
JTAHHBIX

OIlK-2.2 YmMmeeT pazpabaTeiBaTh U
a/1anITUPOBATh MATEMaTHUECKHE
MOJIEJIN JAJIsI peLIeHHUs
KOHKPETHBIX MPo0OieM B
€CTECTBEHHBIX HayKax,
MIPOBOJUTDH UX aHAIH3 U
Bepu(dUKaIuio, a TakKe
HWHTEPIPETHPOBATH MOTYYCHHbIE
pe3ybTaThl B KOHTEKCTE
HAYYHBIX MCCIIe/IOBaHUM

OIlK-2.3 NwmeeT mpakTH4eCKHid OTBIT
CO3JIaHHA U UCCIICAOBAHUS
MaTeMaTHYECKIX MOAEJIeH B
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paMKax Hay4HBIX TPOCKTOB MU
HCCIIEJOBAHNM, BKITFOYAS
y4acTHUEC B ITyOTUKAIUAX,
KOH(EpPEHIUAX WIN
KoJutaboparusx, rae ObuTH
pa3paboTaHbI ¥ alPOOHPOBAHEI
HOBBIC KOHIICTIIIUY U METOJIbI

[K-3.

Crioco0eH periath 3a1a4u
podeCCHOHATTEHOM
JIEeSITEIbHOCTH B 00JIacTH
MPOAYKTOBOTO MEHE/PKMEHTA,
(bopMyIIUPOBATh PE3yNITATHI
aHalin3a " BBISABITH
MOCIICICTBUS TIOJTYYCHHBIX
JAHHBIX [T IPUHATHS
000CHOBaHHBIX PEIICHUN U
OINITUMH3AalIUU IIPOAYKTOB

[K-3.1.

3HaeT MCTObl U MHCTPYMCHTBI
IMPOAYKTOBOT'O MECHC/PKMCHTA

IK-3.2.

YMeeT npuMeHsTh
aHaJIMTUYEeCKUE HHCTPYMEHTHI U
TIpoTpaMMHOE 00CCTIICUCHHE TS
00pabOTKH ¥ BU3yaTH3aIiN
JAHHBIX, a TAKXKE
(hopMynHpoBaTh BEIBOABI HA
OCHOBE TMPOBEICHHOTO aHAIHN3a

[IK-3.3.

Nwmeet ombiT paboThl HAZ
PCaJIbHBIMU IPOCKTAMU B
00J1acTH MPOLYKTOBOTO
MEHEDKMEHTA, BKIIF0Yast aHaIN3
I0JIb30BATENILCKOTO MOBEICHUS
1 ONITUMHU3AHIO IIPOJAYKTOB Ha
OCHOBE IOJTYYSHHBIX JaHHBIX

[1K-4.

Crioco6eH myOamaHO
MIPEJICTABJIATh COOCTBECHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIbTaThI

[1K-4.1.

3HaeT OCHOBHbBIC MPUHITUITBI
3¢ (HEeKTUBHOTO MyOJIUIHOTO
BBICTYTUICHUSI, METO/IbI
BU3YyallU3alMU JaHHBIX U
OCHOBHBIE TpeOOBaHHUS K
HAaYYHBIM TIPE3EHTALIUSM,
BKITIOYAsl CTPYKTYpY U
coJiepyKaHue

[K-4.2.

YMeeT 4eTKO U JIOTUYHO
(hopMyJIMPOBaTH CBOU Hay4YHBIS
pe3ybTATHI, ATANTUPYS UX JJIS
Pa3INYHBIX ayJAUTOPHH, & TAKKE
HCIIOJIb30BaTh BU3yaJIbHbIE
Cpe/ICTBa JUIsl yIyUIICHHS
BOCHIPHSTHS] HHOpMAIIUH

[K-4.3.

MMeeT NpakTHYECKUNA OIIBIT
Y4aCTHsl B HAYUHBIX
KOH(epeHUUX, CEeMUHapax WIx
JIPYTUX MEPOTIPUATHSIX, TIe
YCIIEITHO IIPECTABIII CBOU U
M3BECTHBIE HAyYHbIC
pe3ybTaTHl, MoTy4yasi 00paTHyIo
CBSI3b U B3aUMOJEHCTBYSI C
ayIMTOpUEH
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
AyaurtopHas padora .
pa3aena IMCUHUIIINHBI (Tekyumi
Jlexkiun CeMuHapsbl
(MonyJis) (npakTiuec Kontpo | CamocrosiTe/n KOHTPOJIb
Jb Hasi paboTa ycneBaeMoCTH)
KHe
3aHSATHA)
1 Devops: ocHOBHEIE 1 1 10 JlomarHee 3amanme
MTPaKTUKU [Moarororka k
ceMuHapy
2 Tectuporanue I10 1 1 10 JomaliHee 3aaHue
IToaroroBka k
ceMuHapy
3 OCHOBBI 2 2 10 JlomarirHee 3amanue
KOHTEHHEpU3aLuU [ToaroroBka k
ceMuHapy
4 [IponBuHyTHIE TEMBI 2 2 12 JomamHee 3amanue
KOHTEHHEpU3alun [ToaroroBka k
ceMuHapy
5 HenpepriBHas 2 2 10 JlomamHee 3aaHue
WHTErpaLus U JOCTaBKa IToaroroBka k
ceMuHapy
6 HenpepriBaOE 2 2 10 JlomamHee 3amaHue
pa3BEPTHIBAHUE [ToaroroBka k
ceMuHapy
7 Kubernetes 2 2 10 JloMalnHee 3a1aHue
KonTponbphas
pabota
8 Observability 2 2 10 JlomalnHee 3a1aHue
3auem 4
Hmozo: 14 14 4 82
Obvem oucyunaunovt (Mooyns) 114
(6 ax. u.)
Obvem Ooucyunaunvt (Mooynsn) 3
(6 3au. eo.)

4. CopepxxaHue IMCUUILTHHBI (MO1YJIs)

Nen/m HanMmenoBanue pasgea ConepxxaHue TUCHUNIMHBI (MO1YJIs1) 0 TEMaM
JUCHMIJIMHBI (MO1YJIs1)
1 Devops: 0OCHOBHBIE IPAKTHKHU HUcropuu pazsutus devops. [lonstus devops u DevOps — ocHOBHEIE
ormumumst. Kynerypa m meronst devops. Tpu mnpunmuma devops.
[Narrepusl u antunarTepHsl devops. Otuérs State of Devops u nenenue
110 OCHOBHBIM TIpakTuKam devops
2 Tectuposanne I10 IIpunnuner TectupoBanus. Ilcuxonorus tectupoBanus. Ilupammna

TECTHpOBaHMA: 0a3uc, ILeaH, OOBEKTHl TECTUPOBAHUA. YPOBHHU
TECTHPOBaHHSA:  MOJYJIBHOE  TECTUPOBAHWE,  WHTErPAIlMOHHOE
TECTHPOBaHME, CUCTEMHOE TECTUPOBAHUE, IPUEMOYHOE TECTUPOBAHHE.
CBs3bp V-MOJenu U TUpaMHIbl TECTHPOBAHUS. METO/IbI AMHAMUYECKOTO
tectupoBanui. MHcTtpymentsl TectupoBanus: JUnit. UHCTpymMeHTHI
Mock-tectupoBanus: Mockito, Hamcrest. Owmyssinus Opaysepa B
tectupoBanuu: Selenium. IlepexBat 3ampocoB: Postman, Charles.
Pazpabotka uepe3 TtecTtupoBaHue. ApredakTsl aBTOMATHUYECKOTO
tectupoBanus: JUnit XML, Cobertura Code Coverage
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OCHOBEBI KOHTCﬁHepPBaLIHH

Linux Namespaces. OTinuuusi BUPTyIM3allMd OT KOHTCHHEpH3aLUH.
Wuctpyments! kouTeitnepusaiuu: Docker, Podman. [Tonsitust oOpasa u
Volume, ux oramyms. 3amycKk KOHTEHHEPOB: MapaMeTphl 3aIlycKa,
npoOpoc MOPTOB, 3aIyCK B MHTEPAKTHBHOM pexume. Docker U ToMBI.
Buner TomoB: bind, mount, tmpfs. IIpemmymiectBa ncmonp30BaHUSL
tmpfs-tomos. O6pa3br: OverlayFS u cion. Bumsr cioéB. OCHOBHBIE
KOMaH 16l pa0oThI co ciosimu. COopku multi-stage. 3arpyska oOpa3oB B
Registry, yctpoiictBo Registry. CrmocoOsl aBTopuzaunu B Registry.
ITpumepsr Docker Registry: GitLab Container Registry, DockerHub.
Linux Namespaces

[IponBUHYTBIE TEMBI
KOHTEWHepu3aIuu

Docker Compose: cepBuchl, uHTerpauusi cepBucos, Healthcheck,
MOpsIOK 3ammycka cepBrucoB. bezomacnocts B Docker: Docker in Docker,
Linux Capabilities. Kaniko kak Oe30omacHbIii HHCTpYMEHT COOpKH
00pazoB. MccienoBanue 00pa3oB M KOHTEHHEPOB HA 0€30MaCHOCTb

HCHpepI)IBHaH HUHTCrpanusa u
JOCTaBKa

Konuenumu HenpepsiBHOW uHTerpanuu. lloHsATHs cTagwid, 3amad.
Ilepenaya apredakToB MEX Iy CTaAUAMU U 3axa4aMu. Matpuna coopku
npoekra. [IpumMepsl cucteM HenpepsiBHON uHTerpanun — GitLab Cl,
GitHub Actions. Beirpy3ka apredakToB cOOpKH IpPOEKTOB: 00pa3oB
Docker, pe3ynbTaToB TECTHPOBAHUS, YSI3BUMOCTH COOPKH IPOEKTOB.
XpaHEHUE CEKPETOB B CUCTEMAaX HEMPEPBIBHON MHTErpauuu. ATEHTHI
JJI UHTETpalii CEPBUCOB

HenpepsiBHOE pa3BEPTHIBAHKE

OTnuuune cucTeM YIpaBieHUs] KOHPUTYpaLUH OT CHCTEM O0ecIiedeHUsI
obnagHo¥ mHpacTpykTyphl. Bumer 00maunbsix pecypcoB. Hactpoiika
o0nadHOM MHQPPACTPYKTYpHl MOCpencTBOM HHCTpyMmeHTa Terraform.
[onsite nMMmyTabenbHOW WHPPACTPYKTYphl. Buabl pa3BépThiBaHUit
I1O. MHTerpanus cucTeM JOCTABKU M CUCTEM Pa3BEPTHIBAHUS

Kubernetes

OTauuusi OpPKECTPATOPOB OT CHCTEM KOHTeHHepu3auuu. OCHOBHBIE
nousitus B Kubernetes. Kak pa3zsopauuBarts knactep B Kubernetes npu
nomomn  MiniKube. ®ynmament Kubernetes: containerd, eted.
OcHoBuble aOctpakimu B Kubernetes-kmacrepe 1O  ypOBHIO
pa3BépreiBaHMsl cepBHcoB: Pod, Service — THmBl pa3BEPTHIBAHUS
cepBucoB, Ingress. OcHoBHbIe abcTpaknuu B Kubernetes-kiactepe 1o
otkazoycroiunBoctu: ReplicaSet, Deployment. OcHoBHBIE abcTpakum
B Kubernetes-kinactepe o COXPaHEHUIO COCTOSIHUSL:
PersistentVolumeClaim, StatefulSet, Volumes — ademepubie
Xxpanunuma.  XpaHeHue — cekpetoB B Kubernetes-kiacrepe.
[NoakiroueHre BHENTHUX XPAHWIIUII CEKPETOB. Y PABIISIOIINE PECYPCHI
B Kubernetes-knactepe: Job, CronJob, DaemonSet. YmnpasneHue
oesomacHocThio B Kubernetes-knacrepe: RBAC, ServiceAccount,
Network Policy. Hactpoiika TLS

Observability

[onsitue oTcnexxnBaemoctn. OCHOBHBIE TapaHTHH obecriedueHus: SLA,
SLO, SLI. Metpuku s OTCJIEKUBAHUS CTAaOWJILHOCTH
UHPPACTPYKTYPHI. Buie OTCJISKUBAEMOCTH: MOHHUTOPHHT,
JIOTUPOBaHUE, TpPacCUpOBKa. Bumbl cuctem cOopa METpUK U
soruposanus. Otimune crekoB ELK (ElasticSearch, LogStash, Kibana)
or creka LGTM (Loki, Grafana, Tempo, Mimir). WuTerpamnus
UHpacTpyKTypsl oTciexuBanus B Kubernetes-knactepe: Prometheus
Service Discovery
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5. YueOHO-MeTOaHYECKOE O0ecIIeUeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTY K  DJIEKTPOHHO-OMOIMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MPeIeIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. Yepnsimes, C. A. TIpuHIMIIBI, TATTEPHBI © METOAOJIOTUU Pa3pabOTKH MTPOrPAMMHOTO
obecrieuenus : yueOnuk aiist By30B / C. A. UepnsbieB. — Mocksa : M3narensctBo FOpaiit, 2025.
— 176 ¢. — (Bricmiee o6paszoBanne). — ISBN 978-5-534-14383-6. — TekcT : 37I€KTpOHHBIH //
O6pasosarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/567946.

ﬂon OjiHUméjibHaA iumepamypa:

1. Tanenbaym 3., boc X. CoBpeMeHHbIe omepalnroHHble cuctembl. 4-e uzn. — CII6.:
[Tutep, 2022. — 1120 c. — ISBN 978-5-4461-1155-8.

6. MartepuajbHO-TeXHHYECKOe o0ecrevueHne

YHHUBEpCUTET pacrojaraerT MaTepUalbHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIICH
JNEHCTBYIONIMM MPOTUBOIIOKAPHBIM MIPAaBUJIaM U HOpMaM U OOecTeunBarolieil MpoBeIeHNEe BCeX
BUJIOB JIUCUMIUIMHAPHOW W MEXAUCUUIUIMHAPHOW IOATOTOBKH, IPAKTUYECKOW W Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00yvaromuxcs, NpeayCMOTPEHHBIX YU€OHbBIM IIJIaHOM.

[Tomemienusi, KOTOpble MPEACTABIAIOT COOON yueOHbIE AyAUTOPUH JIJIsl TPOBECHUS 3aHATUI
JEKIMOHHOTO THMA, 3aHATHH CEMUHAPCKOro (MPaKTUYECKOro) THIA, TPYIINOBBIX U
MHAUBUAYaAJIbHBIX KOHCYJIbTAIMH, TEKYIIETr0 KOHTPOJIS U MPOMEKYTOYHOM aTTeCTalluy, a TaKKe
MOMEIEHUS JUISI CAMOCTOSTELHOM padOThl M IOMEIICHHS AJI XPaHEHUS U MPOPUIAKTHIECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CpPEICTBAMH OOyuYeHHs, CIy>KallluMH JUls MpeAcTaBlIeHUs ydeOHOU
uH(popMalu 00JbILION ayIUTOPUH.

W3ydeHne AUCIUILTUHBI (MOIYIsl) OOECTieunBaeTCs B yUeOHBIX ayAUTOPHIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITBIOTEPHOU TEXHUKOM;

— CIEeLUAIM3UPOBAHHBIM 000PYAOBaHUEM, BKJIIOYasl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[Tomernienus 17151 CaMOCTOSATENHHOM PaOOTHI 00 YyUAIOIIMXCS, B TOM YHCIIE PUCITOCOOTIEHHBIE
JUIS MCTIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAHUYEHHBIMU BO3MOKHOCTSMH 3/10POBbS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» H
o0ecrieyeHHeM JOCTyna K B DJIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyuaromMess TpeAoCcTaBiseTcs JAOCTyn (B TOM 4YHMCIe YHaleHHBIH) K pecypcam
MH(}OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «VHTepHeT», AJIeKTpPOHHBIM pecypcaM (B TOM
YUCJI€ AJNEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM Mpo¢ecCHOHAIBHBIM 0a3aM
JAHHBIX U UH(POPMAITMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumenoBanme nopraia Cceblika
(M3paHus, Kypca, A0KYMeHTa)
1. | Hayunas snextponHas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
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ouobmorexka

2. | baza manseix s I T-crienuaniucTon https://habr.com

3. | basa nannsix ScienceDirect https://www.sciencedirect.com

4. | OpunuanbHelil calT MUHHCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BhIcIIero oOpazoBanus Poccuiickoit @enepanuu

5. | ®enepanbubiii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/

6. | Uadopmarmonnas cuctema "Eannoe okno qoctymna | http://window.edu.ru/
K 00pa3oBaTelbHBIM pecypcam”

7. | Enunas xomteknus mupoBEIX 00pa30BaTeIbHBIX http://school-collection.edu.ru/
pecypcos

00pa3oBaTeIbHBIX PECYPCOB

8. denepanbHBIA EHTP HHPOPMAITHOHHO -

http://fcior.edu.ru/

[lepeueHs WHDOPMAIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHUH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOIYII0), B TOM YHCIE KOMIUIEKT JIUIEH3UOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO

pacnpocTpaHsemMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMIICH3HOHHOE
Server)
bpaysepsbl:
SAnnexc.bpaysep OTEUYECTBECHHOE cBOOOTHO PacIPOCTPaHsIEMOe
Google Chrome 3apy0eKHOEe CBOOOJIHO PACIIPOCTPAHIEMOE
OducHble NPUIOKEHNUS
Microsoft Imagine (Visio, OneNote) | 3apyOexxHOe JIMLICH3UOHHOE
TeXstudio 3apy0exHoe cBOOOJTHO PACIIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

IIporpamMmmHoe odecnieyenue sl IVIAHUPOBAHUS U YUeTAa BPEMEHH:

Toggle app | sapyGesxHoe | cBOGO/IHO pacpocTpaHseMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nmuuensnonHoe

Cucrtembl ynpapjeHusi 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGeskHoe | nmuuensnonHoe

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for 3apy0exHoe JIHIIEH3HOHHOE

HyperV

CnpaBo4YHO-TPABOBBIE CHCTEMBI:

Koncynperantllnroc: cipaBoyHo- OTEUECTBEHHOE JIMLEH3UOHHOE

paBoOBasi CHCTEMa

CpencrBa aHTUBHPYCHOM 3aILMTHI:

Kaspersky Endpoint Security s OTEYECTBECHHOE JIMLIEH3UOHHOE

ousneca CranmaptHblid Russian

Edition

Cpensl pa3padoTKu:

Visual Studio Code 3apyOexHoe CBOOOHO pacIpoCTpaHsIeMOe
Bash (Unix shell) 3apy0OexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Anaconda 3apyOeKHOE CBOOOIHO PAaCIPOCTPAHAECMOE
Robotic Operating System 3apy0exHoe cBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apyOekHOoe cBOOOJTHO pacpOCTpaHsIeMOe
Google Colaboratory 3apyOekHOoe cBOOOJTHO pacpoCTpaHsIeMOe

IlakeThl MPOrpaMMHBIX CPeICTB M OUOJTHOTEK:

AutoPsy

| 3apy0OeKHOE

CBO0OOJIHO pacrpocTpaHsIeMoe
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Interactive Disassembler (IDA) | sapy6exnoe | cBOGOIHO pacnpocTpaHsiemMoe
CucrteMbl ynpasjeHus 0ubanorpapudeckoii nugopmanueii:

Zotero | 3apy0OeKHOE | CBOOOJTHO pacIpocTpaHsIeMoe
CepBHCHI B CIIYKOBI:

Bind 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Docker 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe

7. MetoanyecKue U OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus 1 00y4AIOUIUXCS 10 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B nporecce uzydenus aucuurinabl (Moayns) «lIpombliienHas pa3paboTka» B paMKax
TEKYIETO KOHTPOJIS YCIIEBAEMOCTH HCIIOJIb3YIOTCSI TaKUe BHUIbI y4eOHOM paboThl, KaK JICKLIUH,
CEMHUHApbl, KOHTpOJbHas paboTa, [OMalllHWE 3aJaHusl, a TakXKe pa3InyHble BUIbI
CaMOCTOSITENIbHOW paboThl 00yyaromuXxcst MO 3aJaHUI0 TPETOAaBaTeNs, HANpaBJICHHbIE Ha
pa3BUTHE  HABBIKOB  NPO(GECCHOHATBHOW  JIGKCHKH,  3aKpelyieHHe  MPaKTHYEeCKHX
po(hecCHOHANIBHBIX KOMIIETEHIIUN, TOOIIPEHNUE UHULIUATHB.

Jlexyus — CHCTEMATUYECKOE, IIOCIEAOBATEIBHOE, MOHOJIOTUYECKOE  HM3JI0KEHHUE
npernoiaBaTeseM yueOHOTo MaTepuana, Kak paBuiio, TEOPETUYECKOTO XapaKTepa.

B npouecce nexkuuii peKOMEHAYETCS BECTHM KOHCIEKT JIEKLMH: KPaTKO M CXEMaTUYHO
(GUKCHpPOBATh OCHOBHBIC HJICH, BBIBOJBI M OOOOIICHWS JICKIMH, BBIICISITH BaXKHBIC MBICIH,
KIIFOYEBBIE CIIOBAa M TEpPMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepHallbl, KOTOPHIE
BBI3BIBAIOT 3aTPYAHEHUS], U TIONBITATHCA HAUTU OTBETHI B PEKOMEHIOBAHHOM suTepaTtype. Eciu
pa3zoOpaThCcsi B MaTepuaie He yAaercs, cleayeT chopMyiaupoBaTh BOINPOC M 3a4aTh €ro
MIPEMNO/IaBaTeII0 Ha KOHCYIbTAIIMU WUJIM BO BPEMSI CEMHUHAPCKOTO (MPAKTHYECKOTO) 3aHATHUS.

Yuacmue 6 cemunape (ayoumopmnas paboma) — akTuBHas paboTa CTyJeHTa Ha CEMHUHape,
€T0 OTBETHI Ha BOIIPOCHI MTPETIOIaBATENS M YIaCTHE B JIUCKYCCHHU.

JUis yCcHemHoro y4acTusi B CEMUHape CTy/IeHTaM peKOMEHAYETCs 3apaHee 03HAKOMUTHCS C
TEMOH OOCYXICHHUS, MPOYUTATh HEOOXOJMMBIE MaTepHalbl U MOATOTOBUTH BOMPOCHL. BakHO
aKTUBHO CJIYIIATh U BOBJIEKATHCS B IUCKYCCHUIO, BHICKAa3bIBasi CBOM MHEHMSI M apIyMEHTUPYS UX.
[Ipr oTBeTax Ha BOMPOCHl MPEMONABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
onupasich Ha U3y4eHHbIN MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYXKJEHUE U PACIIUPUTH CBOU 3HAHMUSI.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HeJIENH.

[lpu pabGore Hax JOMAIIHUMH 33JaHUSIMH BaXHO BHUMATEIHHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKaMU BBINOJHEHUs. PexoMeHayeTcs pa30uBaTh 33JaHusl Ha 3Talbl, YTOOBI
n30eKaTh TEPerpy3Kd W JIydlle YCBOUTHh Marepuai. lcrmomb30BaTh pa3inuyHble WCTOYHHKH
uH(pOpMalKK, BKJIIOYasi yueOHUKH U OHJIAWH-PeCcypchl, Ui 0osee Iiy0oKoro NOHUMaHUs TEMBI.

Konmponvnas paboma — nucbMeHHasi pabota ¢ HaOOpOM 3a1a4, KOTOPbIE HY)KHO PEIITUThH 3a
OTPaHHYEHHOE BpEMSI.

[leas KOHTPOIBHOM PAOOTHI - MOTYYUTH CIICIIHAIBHBIC 3HAHUS TI0 OJTHOW WJIM HECKOJIBKUM
TeMaM JUCHHUTUINHBI (MOYJIS) U MPOJEMOHCTPUPOBATH HABBIKHM UX MPAKTUYECKOTO MPUMEHEHHUS.

Camocmosmenvruass paboma — paboTa CTYJEHTOB, HANpaBlieHHass Ha YIIIyOJIEHHOE
W3YYEHHUE OT/IEIbHBIX TEM U BOMPOCOB yUYEOHON AUCIMILTUHBI (MOTYIs).

B nporniecce camocToATenbHON paOOThI CTYEHTHI B3aUMOICHCTBYIOT C PEKOMEHI0BAHHBIMH
MaTepuaiaMy MPU MUHUMAIILHOM yYacCTHH MpenoiaBaTes. 3a1auu CTyJeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMu JIEKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TUIAHOB
U TE3UCOB OTBETOB, U3yUEHHE JIOMOJHUTEIBHBIX TEM, BHITIOJHEHHE Y4eOHO-UCCIIeI0BATENbCKIX
3aJIaHUM U JIPYyTOe€.
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CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUs M0 JUCHHUILUIHHE (MOIYJII0)

Kpurepun nosryyeHusi ypoBHS M OLlEHHBAHUS C()OPMUPOBAHHOCTH KOMIETEHIHI M0
aucuunanne (moay.aw) «llpompliieHHass pa3padoTkKa

OrneHuBaHUE YpOBHS Y4YEOHBIX JOCTHMIKEHHH OOYdYalOmUXCs MO AUCHUIUIHHE (MOIYIIIO)
OCYIIIECTBIISACTCS B BUE TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IMTPOMEKYTOYHOH aTTeCTaIUH.

I[IpomexyTouHasi aTTecTalUsi 10 JAUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B Qopme
3auema, IPU STOM IIPOBOJMUTCS OIICHKA KOMIIETCHIIUH, COPMUPOBAHHBIX 110 JUCIMILIHHE.

I[JISI OLCHUBAHWA TCKYHICIO KOHTPOJIA YCIICBACMOCTU U HpOMe)I(YTOqHOﬁ arTeCTalmuu

UCIIONIB3YETCS JCCATHOAIIbHAS IIKaJIa OICHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAMIIMOHHOU
nATUOATUTPHON IITKAJION CIIEAYIOIIMM 00pa3oMm:

JlecaTubanabHas
OlleHKA

IIaTuéannnLHasn
OIlEHKA

Onenka 3a
3ayer

OO0mas xapakTepucTHKA pe3yJibTaTa
00y4YeHusl Mo JUCHUILTUHE (MOIYJIIO)

10

OT1iInyHO

3ayTeHo

9

OTiIm4HO

3auTeHo

8

OTiIm4HO

3auTeHo

CTyZIeHT TOJHOCThIO BIIAJCCT 3HAHUSIMH,
M3IIOKEHHBIMA B paboueil mporpamme, W
rIyOOKO OCMBICISCT AMCUUIUIMHY (MOIYJIb).
On CaMOCTOSITETTFHO " JIOTUYECKA
MOCJIEeIOBAaTeIFHO OTBEYAaET Ha BCE BOIPOCHI,
aKIICHTUPYS BHUMaHHE Ha HAauOOJIee BAXKHOM.
YwMmeer aHAIIM3UPOBATH, CpaBHHBATb,
KJIACCU(PHUIMPOBATD, 000011aTh,
KOHKPETH3UPOBaTh W  CHCTEMATH3HPOBATH
W3YYCHHBIM MaTepuall, BBIACIAS KIIOUEBHIC
MOMEHTBI ¥  YCTaHaBJMBas  MPUYMHHO-
CIIeICTBEHHBIE CBs3U. YeTko QopmMyaupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yIbTaThI aHaIIN30B u IPYTHX
WCCIIEIOBAHNN, a TaKKe peIlaeT CIIOXKHbIE
3agaun. CTyJJEHT XOpOIIO 3HAKOM C METOJIaMH
WCCIIEIOBAHUSA, HEOOXOIMMBIMHU JUTST
MPAKTUYECKON  JICATENBHOCTH, W  yMEeT
CBSI3BIBATh TEOPETHIECKHE ACTIEKTHI
MUCIUIUTAHBL  (MOAYJSA) C TPAKTHYECKUMHU
3aJjauamMH.

Xopomo

3auTeHo

Xopomo

3ayTeHo

CryneHT oO0najaeT 3HAHHWAMHU [IpeaMeTa
MOYTH B TIOJIHOM 0o0BeMe  paboueit
MPOTPaMMBbl M CaMOCTOSITENBHO, JIOTHUECKH
MOCJIEI0BATEIFHO M BCECTOPOHHE OTBEYAET
Ha BCE BOIMPOCHI, aKLUEHTUPYs] BHUMaHUE Ha
Haunboliee 3HAUYMMBIX MOMeHTax. OH ymeer
aHAJIHM3UPOBATH, CpaBHHMBATH,
KJIACCU(HUIIMPOBATD, 0000111aTh,
KOHKPETH3UpPOBAaTh W CHUCTEMaTH3HPOBATDH
W3yYeHHBIH  MaTepuas, BBIACHSAS  €ro
KIIIOYeBbIe  aCMeKThl W yCTaHaBIUBas
MPUYMHHO-CIIEICTBEHHBIE CBSI3H.
®dopMynUpyeT CBOM  OTBETHI, YBEPEHHO
WHTEPIPETUPYET pe3yJbTaThl AHAIU30B U
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

Onenka 3a
3a4yerT

OO0mast xapakTepucTHKA pe3yJibTaTa
00y4YeHus1 Mo JUCHUILTHHE (MOYJIIO)

JIIPYTUX HCCICAOBaHUM, a TakXKe pelaer
CJIOXHBIE CUTyallMOHHBIE 3amauu. CTymeHT
XOpOIIIO 3HAKOM C METOAaMH HUCCIEAOBAHMUS,
HEOOXOIMMBIMU TS MPaKTUYECKOM
NIeATENIbHOCTH, W yMEeT  CBS3BIBaTh
TEOPETHUUECKHE  acCleKThl  MOpeaMera C
MMPaKTHYECKUMH 3a1ad4aMH.

VY 10BIIETBOPUTEIIHLHO

3aureHo

Y 10BIIETBOPUTENIHHO

3aureHo

CryneHT oOiagaer 6a30BBIMU 3HAHHSIMH 110
JUCUUIUIMHE (MOAYIIO), HO HCIBITHIBAET
TPYIHOCTH TIPH CAMOCTOSITEIBHBIX OTBETAX U
UCTIONB3YeT HETOYHBIE (GOpMYNIUpOBKH. B
XOl€ OTBETOB OH [OIyCKaeT OMIMOKH,
Kacarommyecs CyTH BompocoB. CTyaeHT
CIOCOOEH penlaTh TOJBKO CaMble IIPOCTHIC
3aJadyud W BJIaaecT JIMIIb MHHHMAJIbHBIM
HaOOpPOM METOJI0B HCCIICIOBAHMS.

He cnan

He 3auteno

He cnan

He 3aureno

He cnan

He 3aureno

CrymeHT He oOBIaAen  00sA3aTeIbHBIM
MUHUMYMOM 3HaHUH 1O TpEeIMETy H He
MOJKET OTBETHTH Ha BOTPOCHI, JaXKE €CIH
MpPENoIaBaTeNb  3aJaeT  JIOMOJIHUTEILHBIC
HABOJSAIINE BOMIPOCHL.

Hucuunnuza (MOIYIb)

o0OpazoM:

«HpOMBIIJ_UICHHaH

pasp aboTKay OLCHUBACTCA  CJICAYIOIIUM

AKTHBHOCTH

Bec

Onucanmne

Homamnnue 3amanus | 70% | 3a kaxmoe U3 3a1anuii MoxHO HaOpath 10 OGamioB

AynuropHas pabora | 15% | Ha kaxmom ceMHHape CTyIeHT MOXKET 3apa0oTaTh Oaibl 32 HHTEPECHEIE
BOIIPOCHI, pa00Ty Ha CEMUHAPE M BHITIOJIHEHUE 3aJaHUI

KonrtponbHas padota | 15% | KontponbsHas paboTta, Ha KOTOPO# OIICHUBAECTCS MPOICHT MPABUIILHBIX
OTBETOB U KOHBEPTHPYETCS B KOJIMYECTBO HAOpaHHBIX 0aslioB (Tak, 3a
100% mpaBUIIBHBIX OTBETOB CTYIEHT mosy4daeT 10 0asuioB)

®opmyJia pacuyéTa UTOrOBOM OLEHKH MO AucuuIuinHe (Moay/w) «llpombinuieHHas
pa3pabdorkax»: «0,7 X cpennee 3a momamaue 3aaanus + 0,15 x cpeHee 3a aymuTOpHYIO padoTy +
0,15 x xoHTpOBbHAs paboTa.

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIMUXCS 110 JMCHHUIINHE (MOLYJII0)

IIpumepHBIe BONPOCHI I NOATOTOBKH K CEMHUHapaM

Tecruposanue I10
1. Kaxue ocHOoBHBIE TpUHLIKIIBI TecTUpOBaHusA [10?

Noakown

DNEeKTPOHHBIA JOKYMEHT

KakoBa poib cHxo0JIoruu TECTUPOBAHUS B Mpoliecce pa3paboTKu?

Yro Takoe nupamuia TECTUPOBAHMS U KaKUE€ YPOBHM OHA BKJIHOYAET?

B yem pazHuiia Mex1y MOAYJIbHBIM U UHTETPALIMOHHBIM TECTHPOBAHUEM?
KakoBblI 11€J11 CUCTEMHOI'O TECTUPOBAHUS?
Kak V-mozens cOOTHOCUTCS ¢ TUPaMUION TECTUPOBAHUSA?
Kakune MeToabl JUHAMUYECKOTO TECTUPOBAHUS BbI 3HaeTe?



8. Kak pabotaet nactpymenT JUnit mist rectupoBanus [10?
9. Yro Takoe Mockito 1 KaK OH MCITOJIB3YETCSl B TECTUPOBAHUN?
10. Yem Hamcrest otiinuaercst ot Mockito?
11. KakoBa poib Selenium B TecTHpOBaHNYU BeO-TIPUITOKEHUI?
12. Kak ucnons3oBath Postman st mepexsara 3anpocoB?
13. B uem npeumymiecta ucnonszoBanus Charles ms TectupoBanus?
14. Yto takoe pazpaboTtka yepe3 rectupoBanue (TDD)?
15. Kakue apredaxTsl CO3JAI0TCS IPH aBTOMAaTHYECKOM TECTUPOBAHUU ¢ ToMo1sio JUnit?
16. Kak Cobertura Code Coverage moMoraet B TECTUPOBAHHH?
17. KaxoBbl OCHOBHBIE 1101X0/1bI K TeCTUpOBaHUIO API?
18. Kakue TUIBI TECTOB SBIISIOTCS HauOoJIee BaKHBIMU JJI1 BEO-TIPUIIOKCHUIA?
19. KakoBbI OCHOBHBIE TPOOJIEMBI, C KOTOPHIMHU CTAIKHBAIOTCS TECTUPOBLIUKH?
20. Kakue MeTpuKH UCIIOIB3YIOTCA U151 OLIEHKU KaueCTBa TECTUPOBAHUSA?
OcHOBBI KOHTelHHepU3al UK
UYro Ttakoe Linux Namespaces 1 kak OHH paboTaroT?
B uem pa3znuna Mexay BupTyaiusaluei u KoHTeiHepuzanuen?
Kakue mHCTpyMEHThI KOHTEeHHEpHU3aluu Bbl 3HaeTe?
KakoBsr ocHoBHBIE pyHKITME Docker?
Yro takoe Podman u yem o otinuaetcs ot Docker?
Uro Takoe 00pa3 KOHTEHHEpPa U KaKk OH CO3/1aeTcs?
KakoBa ponbs Volume B koHTelHepu3anuu?
B gem pazauna mexay bind u mount tomamu?
KakoBel npenmy1iecTa UCIoib30BaHus tmpfs-ToMoB?
. Uro Takoe OverlayFS u kak on ucnons3yercs B Docker?
. Kakue BuibI ci10€B CyIiecTBYyOT B 00pa3ax KOHTEHHEpPOB?
. KakoBbI 0cHOBHBIE KOMaH/IbI I paboTHI co ciosimu B Docker?
. Urto takoe cOopku multi-stage ¥ B 4eM UX IpeuMyIecTBa’?
. Kak 3arpy»xates 06pa3sl B Registry?
. Kakue tunel Registry cymectBytot ans Docker?
. Kak npoucxonut aBropuzanus B Docker Registry?
. IlpuBenure npumepsl Docker Registry.
. Kakx MOXHO ympaBisiTh pecypcaMmu KOHTEitHEpOB?
. KakoBbI 0CHOBHBIE ITPOOJIEMBI, C KOTOPBIMH CTAJIKMBAIOTCS IPU paboTe ¢
KOHTeWHepaMu?
20. Kak obOecnieunBaeTcs 6€30MacHOCTh KOHTEHHEPOB?
IIpoaBuHYTHIE TEMbI KOHTeHHEPH3AIUU
Yro takoe Docker Compose u kak OH HCTIONIb3yeTcs?
Kak opranusytorcs cepsuchl B Docker Compose?
Yro takoe Healthcheck n xak ero nactpouts B Docker?
KaxoB nopsinok 3amycka cepsucoB B Docker Compose?
Kakue mepsl 6e30macHocTu mpuMenstotest B Docker?
UYro Takoe Docker in Docker u xak oH ucronb3yercs?
Kak Linux Capabilities BiustoT Ha 6€301M1acHOCTh KOHTEHHEPOB?
UYro takoe Kaniko u kak on moMmoraet B cOopke 06pazoB?
Kak uccnenoBatb 00pa3bl U KOHTEHHEPHI Ha 6€30M1aCHOCTH?
. Kakue nHCTpyMEHTBI MOKHO HCIIOIB30BaTh JIJIsl aHaIN3a O€301MacCHOCTH KOHTEHHEPOB?
. B uem npeumyiectBa ucnonaszoBanus Docker Compose a1 MUKpOCEepBUCOB?
. Kak ynpansate kondurypanueii cepsucos B Docker Compose?
. Kakue nyumme npaktuku 0€30MacHOCTH ClIEAyeT yUYUThIBaTh NpH padore ¢ Docker?
. KakoBbI 0OCHOBHBIE OIIMOKH, KOTOPbIE MOTYT BO3HUKHYTh MPU UCHOIb30BaHUU Docker?
. Kak TectupoBaTh 0€301MacHOCTh KOHTEIHEPOB Mepe pa3BepThIBAHUEM?
. KakoBbI mpenmyIiiecTBa NCIOIb30BAHNUS MHOTOCIOMHOW apXUTEKTYpPhl B KOHTEHHEpax?
. Kak o0ecnieunBaeTcss MOHUTOPUHT KOHTEHHEPOB?

CoNoOA~WNE

PR RPRRPRREPERRERE R
©CO~NOOTO~AWNREO

CoNoOARWNE

PR R R RRE R
~NOoO UM WNEO
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18. Kakwue cymiecTByIOT METO/IbI YIIPABICHHs CETEBBIMHU HacTpoiikamu B Docker?
19. Kak peann3oBaTh aBTOMaTHYeCKOE MACIITAOMpPOBaHNE KOHTEITHEPOB?
20. KakoBbl OCHOBHBIE TpEH bl B 001aCTU KOHTEHHEpU3alluy Ha CETOIHALIHUMN J1eHb?

HpI/IMepHLIe AOMAIIHHUE 3aIaHUA

Jomamnee 3aganue “Docker Compose Advanced”.
Jlnst BeIONIHEHHMsT ToMatiHero 3aianus o teme “Docker Compose Advanced” Tet
MOKEIIb BEIOPATh OJMH U3 JIBYX I36IKOB ITporpammupoBanus (Python/Java):
1. Docker Compose Advanced. Java
2. Docker Compose Advanced. Python

Y10 HYKHO c1e1aTh:

- [lepeiiTu o BRIOPAHHOM CCHUIKE W BBHITIOJHUTH 331aHUS

- lo6aBp SSH-cChUIKY Ha pero3uTOpUil C BBIMIOJHEHHBIM 33JJaHUEM B CUCTEMY IS
OTCJICKMBaHMSI IpOrpecca.

- [Tpunoxwu sty sxe SSH-ceputky B Mento akhcheck u oTipaBe Ha ipoBepky

Ba:kno: 3aganue npoxoauT aBTOMaTHYECKYIO TPOBEPKY, MOATOMY YOEIUCH, UTO KOJI

0 OopMIIEH KOPPEKTHO M BCE TECTHI YCIEIIHO BBITTOJIHSIIOTCA.
Docker Compose Advanced. Java

Onucanue 3aJaHus

B stom 3apanuu Bam npencrout codpars konpuryparuio Docker Compose o
IIPUJIOKEHUE Ha Java.

s sToro Bam Heob6xonuMo OyzeT cienaTh CKOMMUPOBATh B CBOM PEIIO3UTOPUU
conepxumoe BeTku task-docker-compose B perosutopuu hitps://gitlab.akhcheck.ru/task-
templates/DockerComposeJavaTemplate

TpeboBanus k coopke

e baza [/lannbix - MySQL, Bepcus 5.7

e Bepcus Java - 8

e ®aiin docker-compose.yml momken ObITh B manke docker-compose-template.

Bam HeoOxomumo Oyer HacTpouTh nojakodenue manku CREATE.S(| u3 manku co
CKpMIITaMH BO BpPEMs CO3JIaHMsI KOHTeHHepa.

Co3pmaiite init container, KOTOpbIA OyJET 3aMOMHAThH JaHHBIE B 0a3y.

Iloockaska: npoekt Beb coOpan nmpu nomouu Spring Boot.

Eue onna noackaska. Be6-npunoxenue He ctaptyet 6e3 6a3bl JaHHBIX. Bbl JOKHBI
HaiTu cnoco0 co3nark 6a3y NaHHBIX MEpe]] 3aIlyCKOM MPUIIOKEHHUS.

TpeboBanus K 3amycKy
e [[punoxenue T0DKHO OBITH 3amyieHo Ha mopTy 8080

e ][5 3aKa30B HEOOXOAMMO OTOOpaKEHUE:!
e Mcropus 3aka3oB -> status MOVING
e Jlanee OyaeT 3amyIieHo MPUIIOKEHNE

IIpouenypa ciauu
 Coznaiite Merge Request u3 Betku task-docker-compose B Berky main uiu B
BETKY Master.

e Jlo6aBbTE B PEBBIOEPHI POBEPSIOLIETO 3aJaHNE
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MakcumanbHbIi 6amt: 10
Docker Compose Advanced. Python
Onucanue 3axanus

IIpeamOyaa

Komera na pabote pa3zpabarsiBasi mpoekT Ha padore. OHAKO, OH YBOJIWICS, U KOMIIaAHUS
nepennia B KOHTCHHEPU3UPOBAHHYIO CPELLy.

Bama nens - 3ammycTuTh IPOEKT 10 cebuike. Bam nanbl mpaBa Reporter, mostoMy Bam
HeoOxouMo BeTky task-docker-compose B Barn peno3utopuii.

Yt0 0T Bac JKIeT HAYAJILCTBO?
1. (2 6amna) Docker-o6pa3 npuoskenust backend u 3anmyck koHTeliHepa ¢ backend uepes

docker compose (2 6aia)

2. (1/3 6anna) 3amyck B docker compose Docker Container-a ¢ 6a3oit qanubix. Eciu
npunoxkenue oyzaer backend Oyzner 3anmyckarbes 6e3 BHelIHe# 6a3bl (MOXKHO MOJIKIIIOUUTh
SQLite), To 6ynet nobasnen 1 6amn. Ecinu Oynet 3amyckaTrbesi IPUIIOKEHHE ¢ 02301 JaHHBIX
Postgres, To OyneT craBuThCst 3 Oana 3a 3Ty 4acTh 3a1aHus. BaxkHo: naHHbIe B 0a3e TaHHBIX
JIOJDKHBI XPAaHUTBCS TIOCTOSIHHO (B OT/AEIbHOM Volume-e)

3. (3 6amra) 3amyck cepsuca frontend ¢ ucronp3oBanuem konduryparmu NGINX. 13
BHEIITHEH CeTH KOHTEWHEepa CepBUC JIOJDKEH OBITh IOCTYIIEH Ha mopty 8189.

e (2 Gayuta) craBuTCs 3a ycneniHslit 3anpoc k API uepes cepsuc frontend
e (1 Gam) craBUTCS 32 YCIEUIHBIN MPOOPOC CTUIIEBBIX (HalIOB (ITUM JOJIKEH 3aHUMAThCS
Frontend). IIpu ycnenmHoM noAx/I0u€HUH Bbl yBUAUTE OoJbine OykBbl 0 ogHOMY 13 URL.

1. (3 6amna) HenmocennuBbiii pazpaboTyrk 320611 I0OABUTH TECTOBBIC JTAHHBIE B
npusaoxenue. [y 3Toro Heo0Xo MO co3aaTh INIt container, KOTOPsIN MepeT 3amyCKOM
cepBucoB backend u frontend Oyzaet 3amomHsATh 6a3y JAHHBIX 2 TECTOBBIMHU TI0JIb30BATEIISIMU:

users = [
User(login="pavel’, email="a@gmail.com’),
User(login="yura', email="b@gmail.com’)

]

e nurmanu3aius 6a3sl JaHHBIX JTOJKHA CTAPTOBATH mepe 3amyckom backend
e Frontend nosmken crapToBaTh MMOCIE YCIEITHOTO 3ammycka cepsuca backend (B nHoM
cllydae, nginxX He 3allyCTUTCS)

IIpouenypa canauu 3axanus

1. Ckomupyiite comepxxumoe BeTku task-docker-compose perno3utopus B pero3uTOpHid, B
KOTOPOM BBIINIOJIHAETE 33JaHUS Kypca.

2. B Berke task-docker-compose B manke docker-compose-template co3naiite daiin docker-
compose.yml, B KOTOpOM COCTaBbTE KOPPEKTHYIO KOH(PUTYPAIIHIO TPOCSKTOB.

3. JloGaBbTe B peno3uTopuii HeoOXoauMbIe (haliTbl JIJIs 3aImycKa MpoeKTa (Hampumep,
HykHbI OyyT Dockerfile-b1 1151 00pa3oB, KoTopble codupaeTech UCIIOIb30BaTh sl COOPKU
MIPOEKTa)

4. Tlepen TeM, Kak OTHPABIATH 3aJlaHUE HA IIPOBEPKY, YOEIUTECH, UTO MTPOEKT 3alyCKAETCS.
[ITaru no 3amycky mpoeKTa:

docker compose down -v

docker compose up

Ecnu Het komanpl docker compose, To MOKHO 3aMEHUTh KoMaH 1y Ha docker-compose.
Ecnu y npenogaBaTeneil He 3aIIyCTUTCS IPOEKT, TO, YBbI, 3a/1aHue He OyzeT 3auTeHo. BaxHo
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caenaTh 3anyck "moj Kio4'.

IHosie3HbIE CCHIIIKH
e https://fastapi.tiangolo.com/ru/deployment/manually/ - 3amyck npunoxenus FastAPIL.

Maxkcumanessasiii 6ayur: 10

Jomamnee 3aganue: [IpakTuka no Ansible
Y10 HYKHO c1e1aTh:

e [Iepetitu o cewuike: https://akhcheck.ru/course/74#656 u BBIIOJHUTD 3aaHKE.

e Jlo6aBb SSH-CCBUIKY Ha PETO3UTOPHI C BBIITOJHEHHBIM 3aJaHHEM B CHCTEMY /IS
OTCJIeKUBAHUS ITpOrpecca.

o [Tpunoxmu oty xe SSH-ccpuiky B Mmento akhcheck u otnpasb Ha mpoBepky.

e BaxxHo: 3a1anne NpoXoauT aBTOMAaTHYECKYIO IIPOBEPKY, TOITOMY YOEIHCh, YTO KO
oopMIIeH KOPPEKTHO M BCE TECTHI YCIICIIHO BBITTOTHSIOTCS.

Onucanue 3a1aHus

B 3ToMm 3amanuu Bam H606XOI[I/IMO NpoACMOHCTPHUPOBATD YMCHUC HACTPANBATDH TECTOBBIN
CTCHA.

[Iaru BoINOJHEHU S
1. Hcnonp3yiTe perno3uTopHii Ui 0JTHOTO U3 MpoNuIbixX 3aaanui https://gitlab.akhcheck.ru

2. Jlo6aBwTe B 3amanuu no Cl momonHuTenbHbId mar deliver, koTopsiid
3. (Pyunas mpoBepka, 3 6ayuta) Hacrpoiite Pipeline nist coopku oOpasa u Push-a B
Registry. O6pa3 B Registry nomken umets tag staging. Ha3saunue Stage - Buildimage, nazBanue
Job - BuildDebuglmage
4. (Pyunas nposepka) (3 6amna) Cosnaiite Betky develop. B Betke develop nactpoiite
Pipeline B Ansible, koTopbIif OyaeT BbIKaunBaTh CO3JaHHBIM PEO3UTOPUI Ha cepBEp
node03.hadoop.akhcheck.ru (mocTymn ObuT BeIIaH B X0/I€ 3amycka Kypca) B BeTky develop.
Penosuropuii nomkeH HaspiBaThess DevopsExam n HaxoauThes no mytu: /home/<your
user>/Pipeline, B peno3utopun Oyzaet Brikayana Betka develop. [Iposepsomnimii Oymer
MIPOBEPSATH, YTO PEMO3UTOPUI CO3/IaH U B PENIOZUTOPUH BHIOpaHA KOHKPETHAs BETKA.
5. (Pyunas nposepka) (4 6amia) Hactpoiite ycTaHOBKY HEOOXOMMOTO OKPYKEHHUSI:
e 151 3a1aHui o Python - HacTpoiiTe BUpTyanbHOE OKpyxkeHue B Ansible u cozianue
apTeakTOB TECTUPOBAHUS JUIsl TECTOBBIX CTEHI0B
e 151 3a1aHui 1o Java - HacTpoiTe BeikaunBanue Docker-obpasa miigs Maven u 3amyck
cepBuca.
MaxkcumanbHbliit 6amt: 10

Jomamnee 3aganne. Kubernetes - Basics.
Y10 HYKHO ce1aTh:
e [Iepetitu o cewputke: https://akhcheck.ru/course/74#737 v BBIIOTHUTD 3aaHUE.

e Jlo6aBb SSH-cCBUIKY Ha Peno3UTOPH ¢ BBIITOJHEHHBIM 3aJJaHUEM B CHCTEMY JJIS
OTCIIEKMBaHMsI IIporpecca.

e [Tpunoxmu oty ke SSH-ccbuiky B MeHto akhcheck u otnpaBp Ha poBepky.

e BaxxHo: 3aaHne NpoXoIUT aBTOMATHYECKYIO IIPOBEPKY, OITOMY YOEIHCh, UTO KO

O(I)OpMJ'ICH KOPPEKTHO U BCC TCCThI YCIICIIHO BBITIOJIHATOTCH.
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Onucanue 3a1aHns
Cosmaiite HacTpoiiky mus Kubernetes-kimacrepa. B kauectBe mpumepa MOXKHO B35Th
HACTpoeHHOE npuiiokeHue ¢ docker compose ¢ MpeAbAYIINX 3aaHHH
UTo 10JKHO BKJIIOYATHCS B COOPKY:
1. Pod-»1 as 3anycka npuiokenus (3 Oana).
2. Hacrpoiika cepBuca ¢ ucnosibzoBanueM kinacrepa Cluster[P (3 6amra)
3. Kondurypauus cepsepa npu nomouu Ingress. [Ipu 3Tom noctyn nomkeH ObITh Kak K
0a3e naHHbIX, Kak kK Frontend, Tak u B Backend (4 6anna)

Ecin y Bac ecTh COOCTBEHHBIN IIPOEKT, KOTOPBIH BbI XOTEIH IMOAHATH C TOMOIIBIO
Kubernetes, ToO MOXXHO HCITI0JIB30BaTh €ro!

dopMmar c1auu 3a1aHusi

Heob6xoaumo npuciaaTh CChUIKY Ha PEMO3UTOPUA. B perno3utopuu 10mKeH 1eTaabHO
OTHCAaH MOPsI0K cOopku ManudecToB. be3 mopsiaka coOopku MaHU(ECTOB 3aJaHUE HE OYIeT
3aCUuTaHo!

Maxkcumansasiii 6amwr: 10

Jomamnee 3ananue: Kubernetes - IIpoaBunyroe

Y10 HYXKHO c1e1aTh:

e [Iepetitu o cewuike: https://akhcheck.ru/course/74#738 u BBIIOTHUTD 3a1aHUE.

e Jlo6aBb SSH-cchlIKYy Ha penO3UTOPHI C BHIIOJHEHHBIM 33JJaHUEM B CUCTEMY JUIS
OTCJICKUBAHHS ITpOrpecca.

o [Ipmnoxwu 3ty e SSH-cepiiky B MeHro akhcheck u otripaBs Ha mpoBepky.

Baxno: 3aganue mpoxoIuT aBTOMAaTHIECKYIO IIPOBEPKY, IOITOMY YOEAHCh, UTO KOJ

0hOopMIIEH KOPPEKTHO M BCE TECTHI YCIEIIHO BBITTOJIHSIIOTCA.

Onucanue 3a1aHus
Co3naiite HacTPOMKY [uisi cBoero mpoekrta B Kubernetes-knactepe. [Iponomkaem
BBITNOJHATH 331aHUE:
YTo NOKHO BKIIOYAThCS B COOPKY:
1. Hactpoiika cexpetoB mis Docker Registry u mist Basic Auth (1+2 6amna).
2. Hacrpoiika Job mis murpanuu wim CronJob uis exxeqHeBHBIX 3a1a4 (3 Oana)
3. TlepedopmarupoBanne 6a3pl naHHBIX B StatefulSet (2 6ama)
4. 3amyck 6a3bl 1aHHBIX B pexxume High Availability (4 6anna)

Ecnu y Bac ecTh COOCTBEHHBIN IPOEKT, KOTOPBIN BBl XOTEIH MOAHSITH C TOMOIIIBIO
Kubernetes, To MOKHO HUCIIOIL30BaTh €ro!

®opmaTt ca1avu 3aJaHusA

Heob6xonuMo mpucnate CChIIKY Ha PEMO3UTOPHIA. B peno3uTopuu 10KeH 1eTalIbHO
OTHMCaH NopsAIoK cOopku MaHupecToB. be3 mopsaka cOopku MmanudecToB 3aaaHue He OyaAeT
3aCUYMUTAHO!

IIpumepHbIe 3a1aHUS 111 KOHTPOJIbHOW PadoThI

1. CpaBHurtenbHblii aHaau3. ONUIINTE OCHOBHBIE OTJIMYUS MEXKIY OpKECTparopamu
KOHTEWHEPOB U CUCTeMaMu KOHTeHepu3aiuu. [[puBenuTe npuMepsl KayKI0T0 THTIA U OOBSICHUTE,
KaK OHHM B3aUMOJIEHCTBYIOT IPYT C IPYTOM.

2. OcHoBHbIe MoHsATUSI. OOBSICHUTE KITIOUEBBIE TEPMUHBI, CBsI3aHHBIE ¢ Kubernetes, Takue
kak Pod, Node, Cluster, 1 Namespace. KakoBa ux poib B ynpaBlIeHUU KOHTeHepamMu?

DNEeKTPOHHBIA JOKYMEHT


https://akhcheck.ru/course/74#738

3. PazpopaunBanue kjaacrepa. [I[puBeaure nomaroByo HHCTPYKIIUIO 110 pa3BepThIBAHUIO
knactepa Kubernetes ¢ ucnons3oBanueM MiniKube. Vkaxutre HeoOXOAMMBIE KOMaHIBI U
HaCTPOMKH.

4. ®yunament Kubernetes. OObscHure ponb containerd m etcd B apXuTeKType
Kubernetes. Kak 3T KOMIOHEHTBHI CIIOCOOCTBYIOT YNPAaBICHUIO KOHTEHHEpPAMU M COCTOSHUEM
KJjacrepa?

5. AOcTpakuuu Uisi pa3BepThIBaHus cepBucoB. Onummmure pazHuity mexay Pod u Service
B Kubernetes. Kak ucmonesyrorcst Ingress M Kakue HpeMMyIIECTBA OH MPEJOCTAaBISET TPU
pa3BepPThIBAHUU TTPUIIOKEHUIN?

6. Orka3zoycroiiunBocts. OObsicuure, kak ReplicaSet nu Deployment obecrieunBaioT
oTka3zoycToiunBocTh B Kubernetes. IlpuBenuTte npumepbl MX HUCHOJIL30BAaHUS B pPeaTbHBIX
CIICHAPHSX.

7. Coxpanenue cocrosinusi. Yro takoe PersistentVolumeClaim u kak OH HMCIOJIB3YyeTCS
Ui yrnpaBieHus coctosuueM B Kubernetes? Omnummrte Taroke, kak StatefulSet m Volumes
o0ecreunBarOT XpaHEHHUE JaHHbIX.

8. Xpanenue cekperoB. Onummre npormecc xpaneHusi cekperoB B Kubernetes-kiactepe.
Kak MOXHO MOJKIIIOUNTH BHEIIHUE XpaHUIHIIA CeKpeToB, Takue kak HashiCorp Vault?

9. Ynpasasiromue pecypebl. OObsicaure, yto Takoe Job, CronJob m DaemonSet B
Kubernetes. B kakux cinyyasx ux ciefyeT HUCIOIb30BaTh U KaKue 3a7a4u OHU PeIaoT?

10. YopaBiaenue Oe3omacHocTbio. Kak peamusyercss ympaBieHue O€30M1aCHOCTHIO B
Kubernetes ¢ momomsto RBAC, ServiceAccount u Network Policy? IlpuBeaute mpumepsl ux
HACTPOWKH U MCIIOJIb30BAHMA.

3apaHus AJ151 MPOMEKYTOYHOM ATTECTAIMM MO JUCHUILIHHE (MOAYJII0)

Ne 3aganue OtBeTt Kommnerenuus
n/n
1. | OcymecTBisAsa yrpaBiIeHNE POEKTOB HA CTaIUHU OIEHKU devops YK-6

HA30BUTE KOHIIEMIINIO pa3paboTKH, KOTOpasi COSAHHSET
Pa3paboTYMKOB U CIIEUATUCTOB OTNIEPAIIMOHHOTO
oOciry>kuBanus. Ha3paHue HanuIuTe aHITMHCKIMU OyKBaMu
2. | [lpy mnyaHMpOBaHWUHU MPOEKTa ONpeeNuTe MeTojojoruto | waterfall/Bomo [IK-4

pa3paboTKH, KOTOPYIO MOXHO WCIIOJIB30BaTh, €CIH TOYHO TaJ1/BOJI0Na IH
ast / Bogonan /

M3BECTHBI BCE CPOKH pEaNM3allK MPOEKTa OT Hayajaa U JIo
Bopomannaas /

KOHI[a, TPOILECCHl CTPOTO PErIaMEeHTHPOBAHBI M PYTHUHHBI.

Waterfall
OTBeT HamuMmWTE B BUJE OAHOTO CIIOBA HA PYCCKOM HIIU
AHIJIMACKOM S3BIKE
3. | Ilpu nnmaHupoOBaHUH CIIETYIOIIEH HTEpAIlK TPOeKTa Ha30BUTE | PerpocrnexkTun YK-6

MEpOIPHUATHE B METOJOJIOTHH Scrum, B KOTOPOH MTPOBOIUTCS a/retrospective
/pETPOCTICKTHB

a/
Retrospective

pedexkcust OTHOCHTENBHO 3aBepLIeHHOro crpuHTa. OTBET
HaNMIINTE B BUJIE OJHOTO CJIOBA HA PYCCKOM WJIM aHTJIMHCKOM
SI3BIKE

4. | IlpencraBpTe, UTO BHI ABJISIETECH PYKOBOJAHUTEIIEM IIPOEKTA. 3421 [1K-4
Bam HeoOxoammo npoBecTn 00ydeHHE COTPYAHUKOB TI0 TEME
Q&A. st aTOTO OTCOPTHPYHTE YpoBHU TectupoBanus 110
0 CTETIEHN YMEHBIICHUS] aBTOMAaTH3UPOBAHHOCTH

1) Komnonentaoe/Unit

2) Ilpuémounoe

3) MWurerpanuonnoe

4) CucremHoe

B omeem 3anumume nocnedosamensnocmo yugp, npumep:
1234
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5. | Ha arare muianupoBaHust BaM HE0OOXOJUMO BaM 24/42 T1IK-4
HEeeoOX0aMMO BEIOPATh METOIOJIOTHH, B KOTOPBIX
KOJIMYECTBO UTEpaluil PUKCUPOBAHO.
Bribepute Bce OTBETHI:
1) Kanban
2) WuxpemeHTHas
3) Scrum
4) WreparuBHas
6. | Hazosure Bux abcrpakuuu B Kubernetes, kotopast ReplicaSet/rep I1K-3
rapantupyet Hajauure Pod-oB B QMKCHPOBaHHOM licaset/replica
KOJIMYECTBE KOTHiA. set
7. | BeiOepuTte cucteMy ynpaBieHUs] KOHQUTypalHsIMU, B 3 [K-3
KOTOPOH HeoOs3aTeIbHO HAIMUHE ATCHTA TSI XPaHCHHS
KOH(UTYpaLuu:
1) SaltStack
2) Chef
3) Ansible
4) Puppet
8. | Ionb3oBatens [letrs B Terraform nactpowmn 10 cepBepos. 40 OIIK-2
Teneps [leTst ykazan, yTo eMy HEOOXOJUMO HACTPOUTH 40
cepBepos (moMeHst1 KoHpurypanuto ¢ 10 cepsepos Ha 40
cepsepos). IIpu aTom KoH(pUTYpanwst cepBepa ObLIa
MOJTHOCTBIO M3MeHeHa. Kakoe KoiandecTBo cepBepoB Oyaer
CO3/1aHO?
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