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1. llesu u 3212494 AU CIUILIHHBI

[enssMu 0CBOEHUST JUCUUIUIMHBI ABJIETCS U3yUYEHNUE COBPEMEHHBIX IPUHIIUIIOB, METO/IOB
u uHcTpymMeHToB DevOps B mpolieccax »Xu3HeHHOro 1ukiia pa3padotku [10. OcHOBHBIMU
3a/la4aMy TUCLMIUIMHBI SBISIOTCSA: OCBOCHHUE HA NTPaKTUKE HHCTpYMEHTOB DevOps nis
penieHus 3aja4 cOOpKH, HEMPEPHIBHOW UHTErPALIMM, MOHUTOPUHI A, OPKECTPALIUH,
KypHaJIUPOBaHUs, 0OecrieueHns] HHPOPMAIMOHHOM 0€30MaCHOCTH B MTPOEKTaX
paszpabotku I10.

Kparkoe cogepkaHue TUCHMIIIMHBI

B pamkax ocBoeHUsI TUCIUTIIUHBI Oy T U3y4€Hbl OCHOBHBIE MPUHITUIIBI, METOIBI,
natTepHbl ¥ antTunarTepusl DevOps. Hayuarcs mpuMeHsITh Ha MPAKTUKE UHCTPYMEHTHI
KOHTEHHEepHU3aIuu, OpKECTPallUK, HEMPEPHIBHOW UHTETPALIMM, MOHUTOPHHTA B MpOIeccax
paszpadotku [10. OtaensHO OyayT paccMoTpenbl nHCTpyMeHThl MLOps 1151 obecnieueHust
BEPCUOHMPOBAHUS JAHHBIX, BOCIIPOU3BOIUMOCTH SKCIIEPUMEHTOB B IIPOEKTAX C
IPUMEHEHUEM MOJIEEH 1 allTOPUTMOB MAIIMHHOTO 00y4YeHHUS.

2. Komnerenuum o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[TnanaupyemMble pe3yabTaThl OCBOCHUS [MnanupyemMblie pe3yabTaThl
OIT BO (xommieTeHIInn) 00ydYeHHUs 10 AUCITUTUTHHE

3HAeT: MPUHIIMIIBI IOCTPOCHUS 0a3 JaHHBIX, MOJEIH
naHHbIX, BUJIbI SQL-3ampocoB

YMeeT: pa3pabarbiBaTh U aAMUHUCTPUPOBATH 0a3bl
TaHHBIX, CO37AaBaTh 3aIIPOCHI AJIs1 U3BICUCHUS
HeoOX0AMMON HH(pOpMAIIH

OIIK-12 CniocoGeH moHuMaTh MPUHIHITEI PaOOTHI
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOIOTUH 1
UCTIOJIb30BaTh UX JJISl PEIICHUS 3a/1a9
npodeccuoHaNBHOMN JesITeTbHOCTH

3naet: - [U-1, [TY] npuHIUIIB 1 METOIOIOTHI
DevOps, UX pojib B yCKOPEHUH LIUKJIOB Pa3pabOTKH
Y NIOBBIIIECHU HajiexkHOCTH [ T-nnpoykToB

YMmeer: - [U-2, ITY] npuMeHsTh IpakTUKH
Infrastructure as Code (1aC) mst
KOH(UTYpHUPOBaHUS U TIOAJEPKAHUS CEPBEPOB U
CETEBBIX YCTPONCTB

[TK-1 [LC-5] CnocobeH mpuMeHSTh U (HITH)
MIPOEKTUPOBATH PA3IUYHBIE HHCTPYMEHTHI U
WH)XEHEPHBIE MPAKTUKHU MPOMBIILIEHHOMN
paspabotku cuctem MU, pazsepThiBaHus 1
COTIPOBOXKICHHUST MOJIeJIel MAIIIMHHOTO O0Oy4YeHUs B
MPOJIYKTUBHOM cpezie

3. Mecro aucuuniinubl B ctpykrype OII BO

IlepeueHb npeANIECTBYOMNX AUCHUIUINH, IlepeueHs nocaenyOMMX AUCIUILINH,
BHJIOB pabOT yueOHOTO M1aHa BHJIOB paboT

1.0.15 KoMmnbroTE€pHBIE CETH, 1.0.38 ba3sr ganasix NoSQL,
1.0.22 MammnHoe o0Oy4eHue, 1.0.34 IIpoekTrpoBaHue 4eI0BEKO-MAIIMHHOTO
1.0.10 ApxuTeKTypa BEIYACIUTEIBHBIX CUCTEM, uHTepdeiica,
1.0.12 OnepannoHHbIE CUCTEMBI, 1.0.33 TexHONOTUU U CUCTEMBI 00pabOTKH
1.®0.01 Tpex uHAYCTpUAIBHOTO MApPTHEPA, OOJBITNX JTAHHBIX,
[Ipon3BoACTBEHHAS MPaKTHKA (IPOEKTHO- 1.0.35 OcHOBBI pacnpeieIeHHBIX U 00JIauHBIX
TEXHOJIOTUYECKasl, CTAXXUPOBKaA) (4 cemecTp) BBIYVCIICHUN

TpeOoBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHUSAM, HABbIKAM CTYIE€HTA, HEOOXOIUMbIM
IPY OCBOCHHUH JAHHOM JMCLMIUIMHBI U IPUOOPETEHHBIM B PE3YJIbTATE OCBOCHUS
IPEAMIECTBYOIUX JUCHUTIINH:



Jucnuminna

TpeboBanus

1.0.22 MamuHHOe 00y4yeHue

3naet: -[U-1, ITY] ocHOBHBIE METO/BI
CTAaTUCTUYECKOTO MAIIMHHOTO o0yueHus, -[1-3, [1VY]
0a30BbIE METPUKH Ka4eCTBA OOYUCHHS O3 yUUTEIsI
(silhouette score adjusted rand index), -[U-1, I[TY]
KaTeropuu 3aJa4 aBTOMATUYECKOT0 MallIMHHOTO
oOyuenus, -[1-2, I1Y] pasnuuHbie apXUTEKTYphbI
PaHXUPOBAHHOTO MOUCKA (OAHO-BYX-
TpexcTaauiiHoe pamxupoBanue) Ymeert: -[U-1, ITVY]
MCII0JIb30BaTh MHCTPYMEHTHI OUUCTKHU JAHHBIX U
MpeIBAPUTEITHLHOM TOATOTOBKHU JAHHBIX METOJAMU
MOHMKEHUS pa3MEPHOCTH U BU3yaJlU3alluu JJis
aHanu3a naHHbIX, -[M-1, [1Y] ananusuposatsb
creruQuKy 3a71a491 ¢ y4ETOM COBPEMEHHBIX
TPEeH10B (Harpumep, ucrnonb3zoBanue AutoML nns
00paboTKH OONBIIUX JaHHBIX, UHTETPAIHS C
MLOps), Bei6upats noaxoasimue AutoML-
UHCTpYMeEHTHI, -[1-2, ITY] BbIOHpaTs u
aanTUPOBATh ONTUMATBHBIA aJITOPUTM MAITHHHOTO
oOyueHus 7151 KOHKpeTHOU 3anaun, -[U-2, I1V]
MPUMEHSATh METO/IbI 0aiieCOBCKOM KJTACCU(UKAIINH U
aHcam6neBbie MeTobl MO (O3TTHHT, OyCTHHT,
CTIKHUHT MOJIEJICH ), a TAK)KE TIPOU3BOTHBIX OT HUX
(cmyuaifHble Jeca, rpaIeHTHBIA OyCTHHT Ha
nepeBbsx), -[U-1, [TY] npoBoauTh 0JHOMEPHBIN 1
MHOTOMEPHBIN aHAJIU3 PU3HAKOB, B TOM YHCIIE C
WCITOJIb30BaHUEM CpenicTB Bu3yam3anuu[ -4, [1Y]
MPUMEHSATH CTaHAAPTHBIE METOBI OTOOpa
MPU3HAKOB U BEIOMPATH ONTHUMAIBHOE
MOJIMHOXKECTBO MPU3HAKOB VIMeeT mpakTuieckuii
onbIT: -[U-1, IT1Y] anexkBaTHOrO BEIOOpA METOOB
CTAaTMCTUYECKOTO MAIIMHHOTO 00yUYeHUs C YIETOM
0COOCHHOCTEH MaHHBIX U 3aaa4u, -[U-3, [TY]
MCIIOJIb30BaHUS TOTOBBIX MHCTPYMEHTOB JJI1 OLEHKH
Ka4eCcTBa KJIACTEPU3AINH U IPYTUX MOEIeH 0e3
yuurens, -[1-3, [1Y] TectupoBanus moaeneit nepen
[pa3BepTHIBAHUEM, OIIEHKH KauyeCTBa MOJCIICH
MaIIMHHOTO 00y4deHus, -[U-2, [TY] ucnons3oBanus
WHCTPYMEHTOB OIIEHKH KauyeCTBa MOJICIICH
PAHKUPOBAHUS U CPABHEHUS PAHKUPYIOLIUX
MoJieTiel MeX Iy CO00i; MPUMEHEHHSI METOIOB
oOyueHus THMa pairwise u listwise; ucroab30BaHUs
PA3IMYHBIX APXUTEKTYP PAHKUPOBAHHOTO MOUCKA
(omHO-NBYX-TpeXcTaauitHOe paHxupoBanue), -[ -3,
[TY] uconb30BaHUS METOIOB IIOHIKCHUS
pPa3MEpPHOCTH U MOA00pa ONTUMATBLHOU
Pa3MEPHOCTH B 3aBUCHUMOCTH OT HEOOXOIUMOM JOTH
00bSICHEHHOHN TUCTIEPCUH

1.®.01 Tpek unAyCTpHAIBHOTO NApTHEPA

3naer: -[M-1, I1Y] meTons! ananu3a u yuera
HeonpeneaeHHocTu B monensx MU, -[U-1, [TY]
0COOEHHOCTHU pacHpeAeeHUs posiel MEeXIy
Y4aCTHUKaMU IPOEKTHOM KOMaH]Ibl B paMKax
KOJJIEKTUBHOM NMPOEKTHOU paboTsl B chepe NUU, -
[U-1, ITY] coBpeMeHHbIE TEXHOJIOTHH 1
WHCTPYMEHTHI, IPUMEHSAEMBIE B UHAYCTPUH

uHbopMaoHHbIX TexHosoruit (IT), Bkirouas




HOBBIE BEPCHUH MOMYJSPHBIX S3BIKOB
MporpaMMHUpOBaHus, ONOIHOTEK U (PpeMBOPKOB
Ymeer: -[U-2, [1V] ucnonp30BaTh NpOJBUHYTHIE
METO/IbI MOBBIIICHUS] YCTOMYUBOCTHA MOJIEIEH
AutoML, -[U-2, ITY] BbIsABIATH HEONPENEIEHHOCTD
B JIaHHBIX U pekomeHaauusx MU, -[1-2, [TY]
YVYUTHIBATH YPOBEHB MHU(PPOBOM TPAMOTHOCTH
cobecennnka B cpepe MU npu obcyxnennn
cneunpuaabix U-puckos, -[1-4, ITY]
OCYUIECTBIISITh HHTETPAIIUIO TOTOBBIX MPOTPAaMMHBIX
MOJYyJIEH U TIOACUCTEM B OOLIYIO CUCTEMY
HMCKYCCTBEHHOTO UHTEJUIEKTa, -[1-1, I[1Y] cTaBuTh
3a/1a4y pa3METKU JaHHBIX JJIsI MAIIMHHOTO
00ydYeHHMsI M OIIEHUBATh Ka9eCTBO pabOTHI
pa3meTunkoB MMeeT npakruueckuit onsIt: -[-2,
[1Y] ucnonb3oBaHust 6a30BBIX METOIOB 3AIIUTHI OT
aTaK ¥ MCKaKEHUH TaHHBIX B 00JIACTH MAIIMHHOTO
obOyuenus, -[M-2, [TY] moucka onTuMaibHBIX
pelIeHUH C y4eTOM UMEIOLIUXCS TAHHBIX U
MPOTHO30B, -[1-2, [TY] anantanuu onucanusa M-
CHUCTEMBI T10J] HY Kbl CTeUKX0s1epoB: oT HR-
CIielMaInucTa J1o opucra, -[1-2, [1Y]
[pa3BEPTHIBAHUS U COMTPOBOXKACHUS MOJIEEH
MaITMHHOTO 00y4YeHUs B IPOIYKTUBHOM cpene, -[ M-
2, I1YV] opranuzanuu KpayacOpCUHra pa3MeTKH
TAHHBIX JIJIS1 MAIIUHHOTO 00y4YeHUs

1.0.15 KommibtoTepHbI€ CETU

3HAeT: MPUHILIUIIBI paOOTHI C CETEBBIM
000pyI0OBaHNEM, TPUHLIUIIBI TTOCTPOSHUS U
(GYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEN, METOIbI
1 TEXHOJIOTUH CETEBOI 0€30I1acCHOCTH, OOIIHe
XapaKTePUCTUKN KOMMYHHUKaIIHOHHOTO
000pyI0BaHUs (KOHLIEHTPATOPbI, KOMMYTaTOPBI,
MapILIpyTHU3aTOPbl), IPUHIIUIIBI OPTaHU3aAIUH,
TUITAHUPOBAHUS U TOKYMEHTHPOBAHHS
KOMIIBIOTEPHBIX CETEH, TPUHITUITEI KOMMYTAIlUH B
LAN cetax, npuHiuns! MmapupyTtusanui B LAN u
'WAN ceTsix, OCHOBHBIE TPUHIUIIBI IOCTPOEHUS U
(YHKIMOHUPOBaHUS KOMIIBIOTEPHBIX CETeH,
CETEBYIO MOJIEIb B3aUMOJICHCTBUS OTKPBITHIX
cucteMm OSI, ceTeByr0 MOJIENb CTEKA TPOTOKOJIOB
TCP/IP, mpoTokon 6e30macHoO# nepeaun JaHHbIX
https YMeeT: HacTpauBaTh ceTeBoe 000pya0BaHHE
IUIsL OpraHU3aluU KOMIIBIOTEPHBIX CETeH,
POEKTHPOBATh U HACTPAUBATh KOMITbIOTEPHBIE
cetu, obecrneunBaTh OE30MaCHOCTD U 3aIUTY CETEH,
[UIAHUPOBATH KOMIIBIOTEPHYIO CETh HA OCHOBE
TpeOOBaHUIl, IPEIBABISAEMBIX K CETH, U
TEXHUYECKOM JOKyMEHTAIM1 000pyIOBaHuUs,
[UIAHUPOBATH MOAU(UKALIUIO (pacUIMpeHue)
KOMITBIOTEPHOM CETH Ha OCHOBE PacTyLINX
TpeboBaHmil K cetH, -[-4, BY | opraamn3oBars
CETEeBbIC B3aUMOJICHCTBHS U Mepe/lady JaHHbIX B
paMKax CO3JaHHs CUCTEM UCKYCCTBEHHOTO
UHTEJUIeKTa MIMeeT MpakTHUeCKUN OIIBIT:
KOH(UTYPUPOBAHUS CETEBOTO O0OPYIOBAHUS 1

OpTraHru3al KOMIIBIOTCPHBIX CCTCﬁ, IJIAaHUPOBAHU A




U OpraHu3anuu, MoIupuKaIu U
TOKyMEHTUPOBAHHSI KOMITBIOTEPHOM CETH Majoro
npeanpustus, -[1-4, BY] paboTbl ¢ 0CHOBHBIMHU
CpeICcTBaMHU U METOAAMHU, UCTIOIb3YEMBIMH B
naayctpund UT nia nogaep:xanus ceTeBon
MHGPACTPYKTYPbl IPOMBIIIIEHHBIX CUCTEM
MCKYyCCTBEHHOI'O MHTEJUIEKTA, HACTPOUKH U
koHurypupoanus VLAN u STP, HacTpoiiku u
KOH(UTYPUPOBAHHSI CTATUYECKON U JMHAMUYECKOM
MapIIpyTHU3alHUNA, TPUMEHEHUS Pa3INIHbIX
[IPOTOKOJIOB JIJIsl IOMCKA HEUCIIPABHOCTEN B
KOMITBIOTEPHBIX CETIX, HACTPOKH MexaHnu3Ma NAT,
HacTpoiiku ACL crirckoB

1.0.12 OnepanoHHbBIE CUCTEMBI

3HaeT: OCHOBHBIE KOHUENIUHU, TPUHIIUIIBI, TEOPUU U
(haKThl, CBSI3aHHBIC C IOCTPOCHUEM COBPEMEHHBIX
omnepalroHHbIX cucteM, -[1-3, [1Y] ocHOBHBIE
CpeAcTBa MOHUTOpPUHTa U quarHoctuku OC,
OCHOBHBIE KOHLIETIIIUA COBPEMEHHBIX
OTICPAIIMOHHBIX CHCTEM, OCHOBHBIE CPE/ICTBA,
MPEeI0CTABIISIEMbIE COBPEMEHHBIMU ONEPALIMOHHBIMHU
CHCTEMaMH MPUKJIATHBIM MPOTpaMMaM st
pEIIeHUs] CUCTEMHBIX U MOJIb30BATENIbCKUX 3a/ad,
CTPYKTYPY COBPEMEHHBIX OMEPAITHOHHBIX CHUCTEM,
MPUHIIUIIBI PAOOTHI KX OCHOBHBIX KOMIIOHEHTOB:
s7Ipa, MEHEKepa TaMsITH, TIOJICUCTEMBI BBOJIA-
BBIBOJIA, (DaiiIOBON CUCTEMBI YMEET: UCIIONIb30BaTh
CTaHJAPTHBIC MHCTPYMEHTHI COBPEMEHHBIX
ONEPALMOHHBIX CUCTEM MPU PEIICHUN
npakTuyeckux 3amady, -[U-1, [TY] Beioupars
OMNEPALMOHHYIO CUCTEMY U €€ TapaMeTPhl C yUETOM
TpeOOBaHMI K Pa3BEPTHIBAHUIO U COMTPOBOXKICHHIO
MOJIeJIel UCKYCCTBEHHOTO MHTEJIEKTA B CPEIe
DKCIUTyaTaIly, UCTIOIh30BaTh CTaHAApTHHIE
MHCTPYMEHTHI coBpeMeHHbIX OC npu pereHnun
3a1a4 po(heCCUOHATBHON JEATETLHOCTH,
MCTIOIB30BaTh HHTEP(EHCH MPUKIATHOTO
MPOrpaMMHUPOBAHUS, TIPEIOCTABIISIEMbIS
COBPEMEHHBIMH OINEPAMOHHBIMHU CHCTEMaMH,
YCTaHABIIMBATh U HACTPAUBaTh OMEPAIMOHHYIO
CHUCTEMY, CO3/1aBaTh MPUKJIIAHBIE IPOTPAMMBI B
tepmuHax APl OC, ucrionp3oBaTh CTaHAApTHBIE
uHTEep(eiichl COBPEMEHHBIX OMEPANMOHHBIX CHCTEM
1S peleHus 3a1a4 npodeCcCHOHATbHON
NesTeIbHOCTU VIMeeT MpakTH4eCKui OMbIT: paboThI
C OCHOBHBIMH KOMITOHEHTAMH COBPEMEHHBIX
ONepalMOHHbIX cucteM, -[U-2, BY | peanuzauun
CKPHUITOB U HACTPOMKHU ONIEPAIITMOHHON CUCTEMBI
17151 aBTOMATU3allMK 3aIlyCcka, MOHUTOPHUHTA U
YCTONYMBON pabOTHI CEPBUCOB UCKYCCTBEHHOTO
MHTEIJIEKTa B cpefe akcrmyatauuu[ -3, [TV ]
WCITOJIb30BAHUS CPEJICTB MOHUTOPHUHTA U
muarnoctuku OC it aHanu3a cCTabUIbHOCTH U
MPOU3BOIUTEIHLHOCTH CEPBUCOB NCKYCCTBEHHOTO
WHTEIJIEKTa B CpeJie IKCILTyaTaIiuu, paboThl C
O0CHOBHBIMU BugamMu untepdericoB OC -

KOMaHIHbIM 1 API, CO3JaHHUA MPUKIATHBIX




nporpamm ¢ ucroiabzoBanueM API Windows,
WCTIOJIb30BaHMsI OCHOBHBIX BHJIOB HHTEP(EHCOB
orepamonHoi cucreMbl Windows, co3nanus
KOMaHJIHBIX (paitnoB, ncronp3oBanus API
OTIEPALIMOHHBIX CHCTEM IIPH pa3paboTKe
MPUKJIAHBIX TIPOTPaMM JUTSl PEIICHHS 3a]1a4
npodeccCHOHANBHON IeITeTbHOCTH

1.0.10 ApxuTeKTypa BIYUCIUTEIBHBIX CUCTEM

3naer: -[M1-1, BY] apXUTeKTypbl BEIUNCIUTEIbHBIX
CUCTEM, HEOOXOTUMBIX JIJISl IPOEKTUPOBAHUS U
peanu3aly BHICOKOIIPON3BOINUTENBHBIX PELICHUN B
chepe MPOMBIIIIIEHHOTO BHEAPEHUS! CUCTEM
MCKYCCTBEHHOI'O MHTEJUIEKTA, OCHOBHBIE TIOHATHUS U
MPUHLIUIIBI TOCTPOEHHUS BBIUUCIUTENBHBIX CUCTEM
Ymeer: -[U-1, BY ] nonGupars HHCTpYMEHTHI U
TEXHOJIOTUHU I PECYPCHOTO 00ECIIEUeHUsI CUCTEM
MCKYCCTBEHHOI'O MHTEJUIEKTA Pa3INYHbIX
MacIITabOB COIIACHO TPeOOBAHUSIM MPOEKTA,
QHAJIM3UPOBATh U BHIOMPATh MOAXO/IAIIEE
anmnapaTHoe oOecrieueHue Ui KOHKPETHOH 3a1a4uu
MeeT npakTU4eCKUN OMBIT: MOHTAKa U HACTPOUKHU
CEepPBEPHOTO 0OOPYIOBAHUS

[Ipou3BOACTBEHHAS MTPAKTHKA (MIPOCKTHO-
TEXHOJIOTUYECKasl, CTAXXUPOBKA) (4 cemecTp)

3HAeT: MPUUMHBI, IPU3HAKU U MOCIIEICTBUS
OIMaCHOCTEH, CIIOCOOBI 3aIUTHI OT YpE3BhIYAHBIX
cuTyauuii, 3¢ppeKTUBHBIE CTPATErNU KOMaHHOTO
COTPYZHHUYECTBA JIJISl TOCTUKEHHUS [TOCTaBICHHON
1eIu YMeeT: OLIEHUTh NOTPEOHOCTh B pecypcax 1
[UIAHUPOBATH UX UCIIOJIB30BAaHUE NPU PELICHUU
3a1a4 Mpo(heCCUOHAIBHON JeATETbHOCTH,
UICHTU(QHUIHMPOBATh OMACHBIE U BpelHbIE (DaKTOPHI B
[paMKax OCYILECTBISEMOM 1eATENbHOCTH,
CaMOCTOSITENIBHO U3y4aTh HOBBIE TEXHOJIOTHUH,
MCIIOJIb3yEeMbIE Ha MPENNPUITUH, C TTOMOIBIO
UH(POPMAITMOHHO-KOMMYHUKAIIHOHHBIX CUCTEM,
HECTH JINYHYIO OTBETCTBEHHOCTD 32 PE3yJbTaT
MeeT NpakTUYEeCKUI OMBIT: PELICHMUS
MOCTaBJICHHBIX 33/1a4, C Y4ETOM HMEIOLIUXCS
PECYPCOB M OTPaHUYEHUH, CO3JaHUs B CBOEH
MOBCE/IHEBHOM JKM3HU U B PO eCcCHOHAIBHON
NesITeIbHOCTH 0e30MacHbIX YCIOBHM
KU3HenesTenbHocTy, -[M-2, BY | ucnons3oBanust
OCHOBHBIX OMOIMOTEK Il HAyYHBIX BHIYMCIICHUH,
takie kak NumPy, SciPy u Pandas4 ocHOBHbIX
OUOIMOTEK AJIS BU3YaIU3alluy ITaHHBIX, HAIIPUMeED,
Matplotlib u Seaborn, npuMeHeHUs MOTYYEHHbBIX
MaTeMaTU4ECKUX 3HAHUM U HaBBIKOB
POrpaMMHUPOBAHUS JJIsl PEILICHUS] IPUKIIATHBIX
3a]a4, y4acTHsl B pa3paboTKe Hay4qHO-
MCCJIEIOBATENIBCKOTO MPOEKTA, IPUMEHSIS
W3yUYeHHbIE TEXHOJIOTHH, paOOTHI B HAIIPABICHUN
JTMYHOCTHOTO, 00Pa30BaTENBHOIO U
npodeccuoHanbHOrO pocTa, -[1-1, ITY]
MCIIOJIb30BaHUSI MHCTPYMEHTOB OUHUCTKU JAHHBIX U
[IPEIBAapPUTEIbLHON IOATOTOBKH JaHHBIX METOJAMU
MOHWKEHUS pa3MEPHOCTH U BU3YaJIU3alUU JUIs
aHanu3a qaHHbix[ -3, I1Y] onieHku kauecTBa

pe3yasTaTtoB 00ydeHus moaeny, -[U-1, [1V]




PA3SMCTKH JAHHBIX, IPOBCPKH JAHHBIX HA
KOPPEKTHOCTh

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mmas Tpya10eMKOCTh JUCIHUILUIMHBI cocTaBisgeT 3 3.¢., 108 4., 70,5 4. KOHTaKTHOM

paboTHI
Pacrnipenenenue mo cemectpam
Bcero B Hacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
5
OO61mas Tpyao€MKOCTh AUCIUTIITMHBI 108 108
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI 0 0
ayauTopHbIX 3aHaTuil (I13)
Jlabopatopubie pabotsI (JIP) 32 32
Camocmosmenvras paboma (CPC) 37,5 37,5
N3ydeHue HayyHbIX CTaTE U MATEPUAJIOB MO TUCIUIUIMHE 10 10
H3ydeHne 0CHOBHOM M IOTIOJTHUTEILHOM JTUTEPATYPhI 19,5 19.5
[TonroroBka k 3a4eTy 8 8
KoHcynpranyy u npoMexyTO4Hast aTTeCTalus 6,5 6,5
By koHTpOs (3a4eT, qud.3a4eT, IK3aMeH) - nud.3ader

5. ConepkaHue TUCHMIIIMHBI

OObeM ayTUTOPHBIX 3aHIATUH 110

pa;;(_;na HaunmeHnoBaHue paziesoB TUCIUILUTMHBIL BUJlaM B qacax
Bcero JI 113 JIP
1 |OcHOBHBIE IPUHLUIIEI U UHCTPYMEHTHI DevOps 24 12 0 12
OcHoBHBbIe puHIMIEI 1 HHCTpYMeHTbl MLOps (Machine
2 . . 20 10 0 10
Learning Operations)
3 [Meronst DevOps B sxu3HEHHOM IHKJIE pa3zpadboTku [10 20 10 0 10
5.1. Jlekuun
Ne Ne Kox-
HaunmeHoBaHMe WIN KpaTKoOe COlEepKaHKE JEKIIMOHHOTO 3aHATUS BO
NeKuujpas3aena 4ACOR
Benenue: Uto Takoe DevOps u B 4em ero nieHHocTh. [Ipodeccus DevOps-
1 1 |umxenep: ponu u pyHkuuu. Crucrema coopku - koHternepusanus (Docker). 4
Ynpasienue apredaxramu (Docker Registry). Opkectpanus (Kubernetes)
2 1  |Continuous Integration (Gitlab CI). Ynpasnenue kondurypauusmu (Ansible). 4
3 1 |[Madopmanmonnas 6e3onacHocts (GPG, Secrets, Vault, SSL) 4
4 2 [Monwutopunr (Grafana, Zabbix, Prometheus). )Kypuanuposanue (Logstash) 4
Crnenuduka KoHOUTYpAIHA U TPOIIECCOB pa3paboTKu B mpoekTax ¢ ML-
5 2 |mogpensimu. OcroBel MLOps. Bepcuonuposanue nanusix (DVC). 6
Bocrpon3BoauMocTs skciepruMeHToB Ha JaHHbIX (MLflow).
6 3 |BwictpauBanue u aBromaruzanus pipeline B ML-npoekrax. Hactpoiika CI/CD B 4




ML-npoektax. Monutopusr paborsl ML-moneneii ¢ Grafana

Metoasl DevOps B xku3HEeHHOM IHKIIe pa3padboTku [10. MHIMACHT-MEHEIKMEHT.

7 3 |dokymeHTanus Kak ofuH U3 anemMeHToB kommyHukanuu (Confluence). Tononoruu | 6
DevOps (narrepHsl ¥ aHTUIIATTEPHBI)
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
He npenycmorpenst
5.3. JIaboparopHbie padoThI
Ne Ne y Koa-
sansTuspasena HaunmeHoBaHue WU KpaTKoe cosiepkaHue J1a0opaTopHON paboThI BO
4acoB
1 1 Hpa.KTI/IKa ¢ xoHTeHepu3anueit B Docker. Ynpasnenue apredakramu ¢ Docker 4
Registry.
2 1  |Hactpoiika opkectpaiuu ¢ momoiibio Kubernetes 4
3 1  [Hactpoiika konsetiepa CI/CD B Gitverse CI. 4
4 5 [Ipumenenne Ansible mis ynpasnenus koHburypanusmu. Hactpoiika )
6e3omacHoctH B BeO-mipoekte (GPG, Secrets, Vault, SSL).
5 ) MOHHUTOPUHT CEPBUCOB ¢ Ucnonb3oBaHueM Prometheus. XXypuanuposanue ¢ 4
nomoibio Logstash
6 5 [Ipumenenne BepcuonnpoBanus qanHbx ¢ DVC. Obecnieuenne 4
BOCITPOM3BOAMMOCTH IKCTIEPUMEHTOB Ha AaHHbIX ¢ MLflow.
BricTpanBanue u aBromarusanus pipeline B ML-nipoekrax. Opkectparius ¢
7 3 |Kubernetes B ML-nipoekrax Hacrpoiika CI/CD B ML-mipoekrax. MOHUTOpHHT 4
pabotel ML-moneneit ¢ Grafana
] 3 HpaK”EI/IKa 1o 3aBepuieHuto BHeaApeHus DevOps B )kuBo# poekT pa3padotku [10 6
M0 KeHCy MHyCTPHAIBHOIO MapTHEPa
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Beinonnenne CPC
Crnncoxk nureparypsl (C yKkazaHUEM Kon-
[Moneun CPC paszernos, ras, CTpaHuil) / ccbuika Ha  [CeMmecTp| BO
pecypc JacoB
Ejﬁfiﬁi{iiﬁiﬁm CTATCH 1 MATCPUATOB | g Meronuyeckux ykazanus ais CPC 5 10
V3yueHre OCHOBHOW U JIOTIOJIHUTEIbHOM OcHoBHas nuteparypa 1, 2. 5 195
ITATEPATYPBI [lononauTensHasg nureparypa 1-4 ’
MoproToBKa K 3auery OcHoBHas nuteparypa 1, 2. 5 3
JlononHuTenbHas nureparypa 1-4

6. @oH/1 OLIEHOYHBIX CPEICTB /JIs NMPOBEAEeHHUsI TEKYIIer0o KOHTPOJISA YCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTecTalumn

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbI OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBON CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM IeSITENLHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabusie meponpusitus (KM)




KM

Ce-
MECTp

Bun
KOHTPOJISI

HasBanue
KOHTPOJILHOTO
MEpPONPUATHUS

Bec

Makc.
Ooain

[Topsimox HaYKCIEHUS
OaJuI0B

Yuu-
TEHIBa-
ercqa B [1A

Texymmii
KOHTPOJIb

I13-1.
Konteitnepuzanus B
Docker. YnpaBnenue

apredaxramu ¢
Docker Registry.

13

13

3 Oama: 3aJaHue
BBITTOJTHEHO TTOJIHOCTBIO,
2 Oajia: 3aJgaHue
BBITTOJTHEHO TTOJIHOCTBIO,
HO JTOTTYIICHbI
HE3HAUYNTEILHBIE
OIIIMOKH, HIIM 3aJaHUE
BBIIIOJIHEHO OoJiee, YeM
50%,

1 Ganna: 3agaHue
BBIIOJIHEHO ITOJIHOCTBIO,
HO JIOITYIICHBI CEPbe3HBIC
OIIIMOKH, HJIM 3aJaHUE
BBITTOJTHEHO MEHEE, YEM
50%,

0 OaJuIOB: 3aaHNE HE
BBIIIOJIHEHO

i epeHITMPOBaHHBII
3ayer

Texymumii
KOHTPOJIb

I13-2. Hactpoiika
OPKECTpaIUH C
ITOMOII[BIO
Kubernetes

13

13

3 Oamia: 3aJaHue
BBIIIOJIHEHO ITOJIHOCTEIO,
2 Oajia: 3aJgaHue
BBIIIOJIHEHO ITOJIHOCTEIO,
HO JIOTTYIIECHbI
HE3HAUYNTEILHBIE
OIIIMOKH, HJIM 3aJaHUE
BBLIITOJIHEHO OoJiee, YeM
50%,

1 6anna: 3agaHue
BBIIOJIHEHO ITOJIHOCTBIO,
HO JIOITYIICHBI CEPbe3HBIC
OIIIMOKH, HJIM 3aJaHUE
BBIIIOJIHEHO MEHEE, UEM
50%,

0 OajoB: 3aaHUE HE
BBIIIOJIHEHO

i epeHIIMPOBaHHBIN
3ayer

Texymumii
KOHTPOJIb

I13-3. Hacrtpoiika
konBeriepa CI/CD B
Gitverse CI.

13

13

3 Oamna: 3amaHue
BBITOJIHEHO ITOJIHOCTBIO,
2 Oajuia: 3agaHue
BBITIOJIHEHO ITOJIHOCTBIO,
HO JIOITYIIICHBI
HE3HAUYNTEILHBIE
OIIMOKH, WIIH 3aaHHE
BBLIITOJIHEHO OoJjiee, YeM
50%,

1 Oanna: 3agaHue
BBITTOJTHEHO TOJIHOCTBIO,
HO JIOITYIICHBI CEPbe3HbIC
OIIMOKH, WIIH 3aaHHE
BBIIIOJIHEHO MEHEE, UEM
50%,

0 OayToB: 3aJaHKE HE
BBITTOJTHEHO

Qg pepeHIIMPOBaHHBIN
3ager

Texymui
KOHTPOJIb

[13-4. ITpumenenune
Ansible ms

13

13

3 Oamna: 3amaHue
BBITIOJIHCHO ITOJITHOCTHIO,

nudhepeHIpoBaHHbII

3a4CT




yIpaBICHU
KOH(UTYpAITUSIMH.
Hacrpoiika
0€301acHOCTH B BEO-
npoekte (GPG,
Secrets, Vault, SSL).

2 Oata: 3aaHKe
BBITTOJTHEHO TTOJTHOCTBIO,
HO JIOTTYIICHBI
HE3HAYUTCIIHLHBIC
OIIMOKH, WIIH 33JaH1E
BBITIIOJIHEHO OoJiee, yeM
50%,

1 Oamna: 3amanue
BBITTOJIHECHO TOJIHOCTBIO,
HO JIONYIICHBI CEPhE3HBIC
OIIMOKH, WIIH 33aJaH1e
BBITIOJTHEHO MEHEE, YeM
50%,

0 OaJuIOB: 3aaHUE HE
BBITTOJTHCHO

I13-5. MonutopuHr

3 Oamia: 3aJaHue
BBITIOJIHEHO ITOJIHOCTEIO,
2 Oajia: 3aJgaHue
BBIIIOJIHEHO ITOJIHOCTEIO,
HO JIOMYIIICHBI
HE3HAYUTEIbHbIE
OIIMOKH, WX 3aJaHHE

CEPBHCOB C
. BBIIIOJIHEHO OoJiee, YeM .
Texkymuii | HCIOIB30BAHUEM 121 12 ls0% ¢ hepeHIIMPOBAHHBIT
0
KOHTPOJIb Prometheus. ’ 3a4eT
1 Ganna: 3agaHue
KypHanupoBanue ¢
BBIIOJIHCHO ITOJIHOCTBIO,
noMoinbio Logstash
HO JIONYIIICHBI CEPhE3HBIC
OIIMOKH, WA 3aJaHHE
BBIIIOJIHEHO MEHEE, YeM
50%,
0 OaJuIOB: 3aaHNE HE
BBITTOJTHCHO
3 Oamia: 3aJaHue
BBIIIOJIHEHO ITOJIHOCTEIO,
2 Oajia: 3aJIaHue
BBIIIOJIHEHO ITOJIHOCTEIO,
HO JIONYILIEHbI
[13-6. [Ipumenenue HE3HAYUTEIbHBIE
BEPCHUOHUPOBAHUS OIIIMOKH, HJIM 3aJaHUE
Texymuii manubeix ¢ DVC. BLIITOJIHEHO OoJiee, YeM tddeperIpoBaHHbiii
Y OGecneueHue 12| 12 [50%, P p
KOHTPOJIb 3a4eT
BOCIIPOU3BOIUMOCTH 1 6anna: 3aganue
SKCIIEPUMEHTOB Ha BBIIOJIHECHO ITOJIHOCTBIO,
naHHbix ¢ MLflow. HO JOIIYILEHBI CEPbE3HBIE
OIINOKH, WIIH 3aJaHHE
BBIIIOJIHCHO MEHEE, YeM
50%,
0 OajIoB: 3aJaHUE HE
BBITTOJTHCHO
3 Oamna: 3amaHue
I13-7. BBIIOJIHCHO ITOJIHOCTBIO,
Texyuit BricTpauBanue u 2 Oasuia: 3aJaHue b epeHIPOBAHHbII
Y aBTOMAaTH3aIHs 12| 12 |BBIOJHEHO HOJHOCTEIO, P p
KOHTPOITb .. 3a4cT
pipeline B ML- HO JOMYIIIECHBI
MPOEKTaX. HE3HAUNTCILHBIC

OH_II/I6KI/I, MJIN 3aJaHUC




BBIIIOJIHEHO OoJiee, YeM
50%,

1 Oamna: 3agaHue
BBITTOJTHEHO TTOJIHOCTBIO,
HO IIOHyIJ_IeHBI Cepr3HbIC
OIIMOKH, WJIH 3aJaHNE
BBITIOJIHCHO MCHEC, UCEM
50%,

(0 OamIoB: 3a1aHUE HE
BBITTOJTHEHO

[13-8. 3aBepmienue
BHeApeHus DevOps

Perenue keiica
OLICHUBAETCH 10 IIIKaJIE

Texyrmpii B JKUBOUW TIPOEKT 0..12 6amoB ddepenIpoBaHHbiii
81 5 paspabotku [10. |12| 12 [mpurnameHHbIMU
KOHTPOJIb . 3a4er
Pemenue kelicoB ot MpeICTaBUTEISIMU
MH/TyCTPHAIIBHBIX WH]TyCTPHAIEHOTO
MapTHEPOB napTHepa.
KomnproTepHBIil TECT
cocTouT U3 20 BOIpOCOB,
[Tpome- N
9 | 5 |xyrounas | Wrorossii tect _ | 100 [O3BOJAIOLINX OLEHUTH ¢ depeHIIMPOBaHHbBIN
aTTeCTAIHS C(i)OpMI/IpOBa\I’-IHOCTB 3a4er
koMrieTeHIuil. Ha oTBeThI
oTBOgUTCS 40 MUH.
boHycHble Oabl
BBICTABJIAIOTCS 3a
MOCELICHUE 3aHATHH .
10| 5 Bonyc BonycHsle Oamnel | - | 15 |u/mnm BeimonHeHHe ?:qq;?ep CHIMPOBATHAIH
JTOMIOJTHUTENBHBIX
3a1aHUI HA 3aHATUAX U
oma.
6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLEHMBAHUSA
Buna npomexxyTouHO Kpurepun
aTTecTallu Hpouenypa nposeeHHs OLICHUBAHUS
ITpu onleHUBaHUHU pe3yabTATOB YUeOHON AEATEIbHOCTH
00y4aromierocs Mo IUCIUILTAHE UCTIONIb3YeTCs 0aIbHO-
pelTHHrOBask ccTeMa OLIEHUBAHUS PE3yIbTaToOB yueOHOM
nesitensHOCTH oOyuaromumxcs (ITomoxxkenue o BPC
YTBEPXKACHO IprKa3oM pekropa oT 24.05.2019 . Ne 179, B
penakuuu npukasa pexropa ot 10.03.2022 1. No 25-13/09).
ITpouenypa npoxoxAeHUs MPOMEKYTOUHOM aTTeCTalluu
ocyulecTBIsieTcs cortacHo [1onokeHn o 0 TeKyIeM KOHTpoJIe
yCIIEBa€MOCTH M TPOMEKYTOUHOM aTTecTaluu (IIpHuKas
nuddepennrpoBannblii | pextopa ot 27.02.2024 Ne 33-13/09). Onenka 3a TUCHUIUIUHY B coorsercTaum
3a4eT (opmHpyeTCsl Ha OCHOBE MOJTyYEHHBIX OLIEHOK 3a ¢ mm. 2.5, 2.6

KOHTPOJIbHO-PEUTHHTOBBIE MEPONPHUSATHS TEKYIIEr0 KOHTPOJIS
crenyromumM obpazom: ¢ 3auTeHo (0TIMYHO): BenmunHa
periTuHra oOyyatorierocs no aucuuruinae 85...100 %. ¢

3aureHo (xopomio): BenuunHa peiftunra oOy4aromierocs mno
nucturiuae 75...84 %. * 3auteHo (YI0BIETBOPHUTEIIBHO):

Benunuuna peiitunra oby4aromierocs no aucuuruinge 60...74

%. * HezauteHo (HeynOBIETBOPUTENHHO): Bennunna peiiTunra
oOyuatomerocs no aucuuruinge 0...59 %. Ecnu ctynenT

CONJIACEH C OLIEHKOM, MOJTYYEHHOM MO PEe3yJbTaTaM TEKYIIETO

[Tomoxxenus




KOHTPOJIS,, TO OH MOXET B JICHb, MPEIICCTBY IO
MIPOMEKYTOYHOM aTTeCTAIMH 1aTh CBOE COMIACHE HA aBTOMAT
B JINYHOM KaOuHeTe. B ciydae siBKM CTyJeHTa Ha
IIPOMEKYTOUHYIO aTTECTALMIO, JABIIEro CBOE COMIacCHe Ha
aBTOMAT B JJMYHOM KaOWHETE, CTYJACHT UMEET MPaBO MPOUTH
MEPONPHUATHS TEKYIIETO KOHTPOJIS MO TUCLUHUIIIIMHE Ha
MIPOMEKYTOYHOM aTTecTaluy AJisl yAy4dIlleHUs CBOETO
pelTHHra B IeHb €€ NpoBeaeHusl. CHUKEHHE OLIEHKH B 3TOM
cilydae 3amnpenieHo. Eciu cTyaeHT He all comiacus B IMYHOM
KaOWHETe, TO OH MOXKET COTIACUTHCS C OL[EHKOM JINYHO Ha
MIPOMEKYTOYHOM aTTECTALlMU B JIEHb €€ poBeAeHus. Ecin
CTYIEHT HE COIJIACEH C OLICHKOM, TO OH UMEET MPaBO MPOUTH
KOHTPOJIbHO-PEUTUHTOBBIE MEPONIPUATHS HA POMEKYTOUHOM
aTTeCTalNH JUIsl YIIYUIIEHHs] CBOETO PEUTHHTA B JIEHb €€
npoBeneHus. PuKcanus pe3yabTaToB y4eOHOU AeATEIbHOCTH
10 TUCLMIUIMHE TPOBOJUTCA B JIEHb MPOMEKYTOUHOMN
aTTeCcTalluy Ha OCHOBE COITIAaCHs CTYJEHTA, JaHHOTO UM B
au4HOM KaOuHete. [Ipu oTCyTCTBHHM corllacus B )KypHalie
JTUCIUIUTAHBI (PUKCAIHS PE3YTBTATOB MMPOUCXOIUT TIPH
JMYHOM IIPUCYTCTBUM CTyZeHTa. Ecau cTyeHT He fgan
corviacue B IMYHOM KaOMHETE U HE SIBUJICS Ha
MIPOMEKYTOUHYIO aTTECTALUIO — EMY BBICTABIISIETCS «HESIBKAY.
[IpomexyTouHast aTTecTalus NPOBOIUTCS B (hopme
TECTUPOBaHUA. TeCTUPOBaHNE MPOBOJIUTCS B CUCTEME
edu.susu.ru. Tect conepxut 20 BONMpPOCOB, HA BHIOTHEHNUE
tecta gaercs 40 MuHyT. B 3TOM Ccilydae oleHka 3a
JUCHMIUIMHY PAaCCUMTBIBAETCS HA OCHOBE NOJTYUYEHHBIX OLEHOK

3a KOHTPOJIbHO-PEUTHHIOBBIE MEPOIIPHUATHS TEKYILETO

KOHTPOJISL M IPOMEKYTOUHOM aTTeCTaI1H.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

K P 6 Ne KM
OMITETEHINU €3yNbTaThl 00yUCHHS Skl skl

OIK-12 3HaeT: NPUHLUIIBI HOCTPOEHUS 0a3 JAHHBIX, MOJEININ IaHHBIX, BUIBI ARNE
SQL-3ampocos

OITK-12 YMmeeT: pa3pabareiBaTh U aIMUHUCTPUPOBATH 0a3bl TaHHBIX, CO3/aBATh L
3arpocChl JJIsl U3BJICUEHUSI HEOOXOAUMOM HHPOpMaLUU
3uaer: - [U-1, [1Y] npunnunst u merononorun DevOps, UX poib B

[1K-1 YCKOPEHUH LIUKJIOB Pa3pabOTKH U MOBBIILIEHUs HaaexxHocTu [T- HHHAHHHH {
MPOTYKTOB
'Y™meer: - [U-2, ITY] npumensite npaktuku Infrastructure as Code (I1aC)

[1K-1 U1 KOH(UTYpUPOBaHUS U TOAJIEPKAHUS CEPBEPOB U CETEBBIX HAHHHH
YCTPOWCTB

TumnoBbie KOHTPOJIBHBIC 3a1JaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUe TUCHMILIMHBI

IleyaTHast ydyeOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHUMENbHASL IUMePamypa.:



He npenycmotpena

8) omeuecmeenHvle U 3apyOedHCHbIE HCYPHANbL NO OUCYUNTUHE, UMerowuecs: 8 bubiuomexe:
He npenycmorpenst

2) MmemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
MeTtoauveckue yka3aHus i CTyJACHTOB U MPENoaBaTeNeH

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
MeToauveckue yka3aHus I CTy[ACHTOB U MPETNoaBaTeeH

I.

DJIeKTPOHHAsI Y4eOHO-MeTOoAnYeCKAasl IOKYMeHTaI[Us

HaumenoBanue
No Bz peeypeas bubnuorpaduueckoe onrcanue
JTUTEPaTyphl AIIEKTPOHHOM
dhopme
bananos, A. H. DevOps: unTerpanus u aBToMaTu3anus :
yuebHoe nocodue 1 By30B / A. H. bananos. — 2-e u3., crep.
OBbC — Cankr-IletepOypr : Jlans, 2025. — 240 ¢. — ISBN 978-5-
OcHoBHas .
1 teparypa U3/1aTeNbCTBA 507-50491-6. — TexkcT : 21eKTpOHHBIN // JIaHb : 3eKTpOHHO-
Jlanb 6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/440162 (nata oOparieHus:
17.04.2025). — Pexxum noctyna: AJjis aBTOpH3. TIOJIB30BaTENCH.
CkpoiaauK, O. B. DevOps nist UT-meHenxepos:
KOHIIEHTPHUPOBAHHOE CTPYKTYPUPOBAHHOE U3JIOKEHUE
SEC nepenoBbix uaei / O. B. CkpeiHHUK. — 2-€ u31. — Mocksa :
JlonmoIHUTEIbHA JIMK TIlpecc, 2019. — 126 c. — ISBN 978-5-97060-692-6. —
2 N30aTelILCTBA o
TUTEpaTypa Tams TexcT : >neKTpoHHBIH // JIaHb : AEeKTPOHHO-OMOINOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/112933 (nara
oOpatuenusi: 17.04.2025). — Pexum noctymna: 1Jisg aBTOpU3.
[10JIb30BATEIICH.
['pyBep, I. 3amyck u MmacmtabupoBanue DevOps Ha
SEC npeanpusitun / I. ['pysep. — Mocksa : JIMK Ilpecc, 2018. —
3 OcHoBHas B 80 c. — ISBN 978-5-97060-704-6. — TekcT : 3MeKTpOHHBIH //
TUTEpATypa ams Jlanb : anekTpoHHO-O0ubIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/116130 (mara obpamieHus:
17.04.2025). — Pexxum noctyna: AJjis aBTOpU3. TOJIb30BaTENCH.
Xepunr, M. DevOps 11 COBpEMEHHOTO MPEANPUATHS : yueOHoe
nocobue / M. XepuHr ; mepeBoj1 ¢ aHIITUHCKOTO M. A.
9bC Paittmana.. — Mocksa : JIMK Ilpecc, 2020. — 232 ¢. — ISBN
4 fP(I)THeOJ;I;HTZHBHaH N31aTeIbCTBA 978-5-97060-836-4. — Tekcr : anexTpoHHbIi // JlaHb :
paTyp Jlanb AIEKTPOHHO-OMOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/140580 (nara obparmenus:
17.04.2025). — Pexum nocTymna: ajis aBTOPU3. NOJIb30BATEIEH.
bananos, A. H. DevOps: unTerpanus u aBTomaTu3ans :
yaeOHoe mocoodue st By30B / A. H. bananoB. — 2-e usm., crep.
9bC — Cankr-IlerepOypr : Jlans, 2025. — 240 c. — ISBN 978-5-
OcHoBHas .
5 sreparypa M3/1aTeThCTBA 507-50491-6. — TexcT : 2neKTpOoHHBIH // JIaHb : JEKTPOHHO-
Jlanb oubnmuoreunas cucrema. — URL:
https://e.lanbook.com/book/440162 (nara ob6parmenus:
24.11.2025). — Pexxum gocTymna: 1jst aBTOPHU3. MOJIb30BaTENEH.
6 |[lononmautensHas [9bC Xepunr, M. DevOps aJ11 COBpEMEHHOTO PENPUATHS | yaeOHOe




nureparypa W3/1aTelIbCTBA nocobue / M. XepHHr ; nepeBoj ¢ aHmMickoro M. A.

Jlanb Paittmana.. — Mockasa : JIMK Ilpecc, 2020. — 232 ¢. — ISBN
978-5-97060-836-4. — Tekcr : >neKTpoHHBIH // JIaHb :
DIIEKTPOHHO-O0MOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/140580 (mata oOpareHus:
24.11.2025). — Pexxum mocTyma: st aBTOPHU3. MOJTH30BATEIICH.
[TepeyeHb UCMOIB3yEMOrO MPOrPAMMHOTO O0ECTICUCHHUS:

Her

[Tepeyens ncnoab3yeMbIx NpodeccruoHanbHbIX 0a3 JTaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC obecreueHue AUCHUII/INHBI

No OcHoBHOE 000pyIOBaHUE, CTEH/IbI, MAKEThI, KOMITBIOTEPHAS] TEXHHKA,
Bun 3anstuit a I_l [IpelyCTaHOBJIEHHOE IPOrpaMMHOE 00ecIeYeHHEe, UCIIOIb3yeMOe s
s Pa3IMYHBIX BUJIOB 3aHITHI
434
Jlekuuu (36) KomrmbroTep 1 mpoeKTop.
114-1 .
3ayer 2) KoMnbroTepHBIN Ki1acC, UMEETCS BBIXOJ B UHTEPHET
[IpakTuueckue 114-1 N
KoMIbloTepHBIN KIacc, UMEETCs BBIXOJ B UHTEPHET
3aHATHS U CEMUHApHI [(2)




