FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:

PABOYAS ITPOT'PAMMA

aucaumIaHbl 1.0.24 OcHoBbl DevOps
s nanpasiaenus 02.03.02 @yngamenTanbHas nHGOpMaTUKa U MHOOPMAIIMOHHbBIE

TCXHOJOI'nH

ypoBeHb bakanaspuar
¢opma o0yueHus1 ouHas

kageapa-paspadoruuk Lentp OII Ton-ypoBus B chepe MU "Buprym"

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo
noarotoBku 02.03.02 dynaamenTanbHas HH(GOPMATUKA U HHPOPMALTMOHHBIE TEXHOJIOTUH,

YTBEPKAEHHBIM NpukazoM MunoOpHayku ot 23.08.2017 Ne 808

3aB.xadenpoii pazpaboTynka,

1.¢bu3.-Mar.H., mpod.

Pazpabotuuk nmporpamMmel,

K.IICO.H., JOOCHT

|

TIDI1, xparTes B chetene
mooGopora

1OYpry
CBEJIEHUS O BJTAJIEJIBLIE T131T
A.

a
15.01.2026

CBEJIEHMS O BIIAJIEJIBLLE 31T

YenssOMHCK

A. A. 3aMmplnuigeBa

O. H. BanoBa



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-6 CniocobeH MoHMMaTh IPUHLUIIBI pabOTHI
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

1.0.22 MammHHO€E 00y4YeHHE, 1.0.38 ba3sr ganasix NoSQL,
1.®.01 Tpex unaycTpHUanbHOro NapTHEPA, 1.0.35 OcHOBBI pacrpeieIeHHbIX U 00JIaYHbBIX
1.0.10 ApxuTeKTypa BEIYACIUTEIBHBIX CUCTEM, BBIYMCIICHHI,
1.0.15 KoMnbloTepHBIE CETH, 1.0.34 IIpoekTupoBaHue 4eI0BEKO-MAIIMHHOTO
1.0.12 OnepaniuoHHbIE CUCTEMBI, uHTep(eiica,
[Ipon3BoACTBEHHAS MPaKTHKA (IPOEKTHO- 1.0.33 TexHONOTUU U CUCTEMBI 00pabOTKH
TEXHOJIOTUYECKasl, CTAXXUPOBKaA) (4 cemecTp) 0OIBIINX TAHHBIX

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 MamuHHO€e 00y4yeHue

3naet: -[U-1, I1Y] kareropuu 3anau
ABTOMATHYECKOTO MAaIIMHHOTO 00y4enwus, -[ -1,
[1Y] ocHOBHBIE METOBI CTATUCTUYECKOTO
MaruHHOTO 00y4eHus1, -[1-2, [TV ] paznuunsie
APXUTEKTYPBl PAaH)KUPOBAHHOTO MTOMCKA (OIHO-/BYX-
TpexcTaJuiiHoe paHxupoBanue), -[1-3, [1V]
06a30Bble METPUKH KauecTBa 00yueHHs 0e3 yUuTes
(silhouette score adjusted rand index) Ymeer: -[U1-2,
[1Y] BbIOMpaTh U a1aNTHPOBATH ONTUMAJIbHBIH
QITOPUTM MAIIUHHOTO OOYYEHHUS JIJIsl KOHKPETHON
3anauy, -[U-1, [TY] npoBoauTh oqHOMEpHBIN 1
MHOTOMEPHBIN aHaJIU3 MPU3HAKOB, B TOM YHCIIE C
MCIIOJIb30BaHUEM cpencTB Busyanusanuu[ -4, I1VY]
PUMEHATh CTaHAAPTHBIE METO/IBI OTOOpa
MPU3HAKOB U BHIOMPATh OMTUMAIBHOE
MOJIMHOXKECTBO Mpu3HaKoB, -[U-1, [TY]
aHaAJIM3UPOBaTh CeNU(UKY 3a/1auu C yIETOM
COBPEMEHHBIX TPEHI0B (HaIIpUMep, UCTIOJIb30BaHNE
AutoML nnst 06paboTku 60NBIINX JaHHBIX,
uHTerpanus ¢ MLOps), BbIOUpaTh MOAXOISIINE
AutoML-uncrpymenrsl, -[1-2, ITY] npuMeHsATh
METO/IbI 0aiieCOBCKOM KJIaCCU(UKAIINH U
aHcamOneBbie MeTosl MO (O3TTHHT, OyCTHHT,
CTAKUHT MOJIeJIeil), a TaKkKe MPOU3BOAHBIX OT HUX
(cmyuaifHble Jeca, rpaJIeHTHBIA OyCTHHT Ha
nepeBbsx), -[U-1, [TY] ucnonp3oBaTh HHCTPYMEHTHI
OUYMCTKH JIaHHBIX U MPEABAPUTEIIbHON OJTOTOBKU
TaHHBIX METOJIAMHU TIOHWKEHUSI pa3MEPHOCTU U
BU3yaJU3alMK JIJIs aHAIU3a JaHHbIX MMeer
npakTuyeckuit onbIT: -[M-3, ITY] rectupoBanms
MOJIEJIEN IIEpE]] pa3BEPTHIBAHUEM, OLICHKH KauyecTBa
Mojieniel MarmuHHOTo 00y4eHus, -[1-3, I1V]
VCII0JIb30BaHMs METO/IOB IIOHMKEHHSI pa3MEPHOCTU
1 11000pa ONTUMAJIBLHONW Pa3MEPHOCTH B
3aBUCHUMOCTU OT HEOOXOAMMOMN A0IH 00BICHEHHON
nucniepcun, -[U-1, ITY] anekBarHOorO BEIOOpA
METOJIOB CTaTUCTUYECKOTO MAITMHHOTO 00YYEeHHUs C
y4ETOM 0COOCHHOCTEN JaHHBIX W 3a1aud, -[ -2,
[1Y] ucnonb30BaHNs HHCTPYMEHTOB OLICHKH
KauecTBa MOJIeJIel paH)KUPOBAHUS U CPABHEHUS
PAHKUPYIOIUX MojIeneil Mex 1y coboii;
MPUMEHEHUS METOA0B 00yUeHUs THUIIA pairwise u
listwise; UCTIONB30BAHMSI PA3TUYHBIX APXUTEKTYP
[PaHXMPOBAHHOT'O MOUCKA (OHO-/IBYX-
TpEXCTaJAUHHOE paHXkupoBanue), -[1-3, [1V]
MCII0JIb30BaHMS TOTOBBIX MHCTPYMEHTOB ISl OLIEHKU
KauecTBa KJIACTepU3alMK U IPYTHX Mojienei 6e3
YUUTEIS

1.0.15 KomnproTepHble ceTH

3HaeT: mpuHLUMIBI KommyTauuu B LAN cetsix,
npuHuunel Mapmpytuzauud B LAN u WAN cersix,
OCHOBHBIE MPUHIUIBI TOCTPOEHUS U
(YHKIIMOHUPOBaHUS KOMIIBIOTEPHBIX CETEH,
CETEBYIO MOJIETb B3aUMOJIEHCTBUS OTKPBITHIX
cuctem OSI, ceTeByr0 MOJIEb CTEKA TPOTOKOJIOB

TCP/IP, mpoTtokos 6e30macHoM nepeaun JaHHbIX




https, IpUHIMITEI paOOTHI C CETEBBHIM
00opynoBaHueM, O0IIIHNE XapaKTEPUCTHKU
KOMMYHUKAIIHOHHOTO 000pyI0BaHHS
(KOHIIEHTPATOPbl, KOMMYTATOPBI,
MapIIpyTHU3aTOPhI ), IPUHIUIIBEI OPTaHU3ALINH,
[UIAHUPOBAHUA U TOKYMEHTHUPOBAHUS
KOMITBIOTEPHBIX CETEH, MPUHIIUIBI TOCTPOCHUS U
(bYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH, METOIbI
U TEXHOJIOTUH CeTeBOM Oe3omacHoCcTH Y™meer: -[1-4,
bY] oprannzoBarh ceTeBble B3aUMOJICUCTBUSA U
nepegavy JaHHBIX B paMKax CO3JaHUSI CUCTEM
WCKYyCCTBEHHOT'O MHTEJUIEKTa, HACTPauBaTh CETEBOE
000pyIOBaHUE JIJIsl OPTaHU3ALNU KOMITBIOTEPHBIX
ceTel, MIaHUPOBaTh KOMITBIOTEPHYIO CETh Ha
OCHOBE TpeOOBaHUI1, IPENBABISAEMBIX K CETH, U
TEXHUYECKOM TOKYMEHTAIlMH 000pyI0BaHMUS,
[UIAHUPOBATH MOAU(DUKAIUIO (pacIIMpEeHHE)
KOMITBIOTEPHON CETH Ha OCHOBE PACTYIINX
TpeOOBaHUI K CETH, MPOEKTUPOBATH M HACTPaUBaTh
KOMITbIOTEPHBIE CETH, 00ecTeurBaTh O€30MacHOCTh
U 3aIUTy ceTeil FImeeT npakTU4eCcKuii OIbIT:
HacTpoiiku 1 KoHpurypuposanuss VLAN u STP,
HACTPOWKH U KOHPHUTYPUPOBAHHUS CTATUIECKON U
TMHAMHYECKON MapHIpyTU3aliu, TPUMEHEHUS
[Pa3JIMYHBIX TPOTOKOJIOB /7Sl TIOMCKA
HEUCTPABHOCTEHN B KOMIIBIOTEPHBIX CETSIX,
HacTpoiiku Mexanu3ma NAT, nactpoiiku ACL
cruckoB, -[M-4, BY] paGoTbl ¢ OCHOBHBIMHU
CpEeICTBaMHU M METOJaMH, UCII0JIb3YEMBIMHU B
uanyctpuud UT nng mogaep:xanus ceTeBon
WHPPACTPYKTYPHI TPOMBIIIIEHHBIX CUCTEM
MCKYyCCTBEHHOTO MHTEJUIEKTa, KOHPUTYpPUPOBAHUS
CeTeBOro 000PyIOBaHUS U OpraHU3aIIN
KOMITBIOTEPHBIX CETEH, MIIAHUPOBAHUS U
OpraHu3ay, MOAU(UKALIUT U JOKYMEHTHPOBAHUS
KOMITBIOTEPHON CETH MaJIOTO MPeIPHUITHS

1.0.12 OnepaiimoHHbIE CUCTEMBI

3HaeT: OCHOBHbIE KOHIEIINN COBPEMEHHBIX
OIIEpAllMOHHBIX CUCTEM, OCHOBHBIE CPE/ICTBA,
MPEIOCTaBIIEMbIE COBPEMEHHBIMU OTIEPAIIIOHHBIMU
CUCTEMAMM MPHUKJIAJHBIM IIPOTPAMMaM IS
[pEeIIeHNs CUCTEMHBIX U MOJIb30BaTENIbCKUX 3a]ad, -
[H-3, ITY] ocHOBHBIE CpeCTBA MOHUTOPUHTA U
nuarHocTuku OC, OCHOBHBIE KOHIETIIIUH,
[PUHIHIIBL, TEOPHU U (PAKTHI, CBI3aHHBIE C
MOCTPOEHUEM COBPEMEHHBIX ONEPALIMOHHBIX
CUCTEM, CTPYKTYpPY COBPEMEHHBIX ONEPALIMOHHBIX
CUCTEM, IIPUHIIMITBI pa0OThI UX OCHOBHBIX
KOMITIOHEHTOB: S7Jpa, MEHEDKEepa aMsITH,
MOJICHCTEMBI BBO/Ia-BBIBO/IA, (DAilIIOBOI CUCTEMBI
'YMeeT: UCTI0Ib30BaTh CTaHAAPTHBIE HHCTPYMEHTHI
coBpemMeHHbIX OC npH penieHuu 3a1a4d
npo¢eCCHOHAIBHON AEATEIbHOCTH, YCTaHABINBATh
Y HACTpauBaTh ONEPALMOHHYIO CUCTEMY, CO3/1aBATh
npukiIagHele nporpaMMel B TepmuHax API OC,
MCII0JIb30BaTh HHTEP(EHChl MPUKIAAHOTO

[IporpaMMHUpPOBaAHUS, TPECAOCTABISICMBIC




COBPEMEHHBIMU OTEPALIMOHHBIMU cUCTeMaMHu, -[ -
1, ITY] BeIOMpaTh ONIEPAIMOHHYIO CUCTEMY U €€
napamMeTphbl ¢ y4eTOM TpeOOBaHUMN K
Pa3BEPTHIBAHUIO U COMPOBOXKICHUIO MOzeei
MCKYCCTBEHHOT'O MHTEJIIEKTA B CpeJie
DKCIUTyaTalllK, UCIIOJIb30BaTh CTaHIapTHBIE
WHCTPYMEHTBI COBPEMEHHBIX ONEPAIIMOHHBIX
CUCTEM IIpU pEUICHUH MMPAKTUUYECKUX 3a/1ad,
MCTIONB30BaTh CTaHAAPTHBIC HHTEP(]ECchI
COBPEMEHHBIX OTEPAI[MOHHBIX CUCTEM ISl pEIICHUS
3aad mpodeccruoHanbHOM aAesTenbHoCcTH Meer
MPAKTHYECKHUI ONBIT: pabOTHl C OCHOBHBIMU BUJIAMU
unrepdeiicoB OC - komanausM U API,
MCIIOJIb30BaHMs OCHOBHBIX BUAOB HHTEp(PeiicoB
oreparmoHHo# cucreMbl Windows, co3nanus
MPUKJIAJHBIX TPOTPAMM C UcCTonb3oBaHueM API
Windows, -[U-2, BY] peanu3auuu cKpunToB U
HAaCTPOWKHU ONEPALIMOHHOW CUCTEMBI JJIsI
ABTOMATH3AIMH 3aITyCKa, MOHUTOPUHTA U
YCTOMYNBON PabOTHI CEPBUCOB HCKYCCTBEHHOTO
WHTEJUIEKTa B cpene dkcmuryaranuu| -3, 1Y ]
MCIIOJIb30BaHMS CPEACTB MOHUTOPHUHTA U
muarnoctuku OC it aHanu3a CTabUILHOCTH U
MPOU3BOAUTEIHLHOCTH CEPBUCOB UCKYCCTBEHHOTO
WHTEJIEKTa B CPeJie IKCILTyaTalnu, paboThl C
OCHOBHBIMU KOMIIOHEHTaMHU COBPEMEHHBIX
ONEPALMOHHBIX CUCTEM, CO3/IaHUSI KOMaHIHBIX
daiinos, ucnons3oBanust API onepanmoHHbIX
CUCTEM IPH pa3padOTKe MPUKIIATHBIX POTPaAMM
TSI pellieHrs 3a/1ad IpodeccruoHaIbHON
NesATeTbHOCTH

1.®.01 Tpek uHAYyCTpHATBHOTO APTHEPA

3naer: -[M-1, [1Y] coBpeMeHHBIE TEXHOIOTUU U
WHCTPYMEHTHI, IPUMEHSIEMbIE B UHAYCTPUU
uHpopmarmonHbIX TexHonorui (IT), Bkimodas
HOBBIE BEPCHUHU MOMYJISPHBIX SI3BIKOB
pOorpaMMHUPOBaHUs, OMOIHNOTEK U PPEHMBOPKOB, -
[U-1, ITY] meTonb! aHanmm3a U yueTa
HeonpeneaeHHocTH B monensax MU, -[U-1, I[TY]
0COOEHHOCTHU paclpeesIeHUs pojiel MEeXTy
Y4aCTHUKAaMU IPOEKTHOM KOMaH/Ibl B paMKax
KOJUIEKTUBHOM MPOEKTHOM paboTsl B chepe NN
YMmeer: -[1-4, I[1V] ocymiecTBasTs HHTETPALINIO
FOTOBBIX MTPOrPaMMHBIX MOJYJIEH U OACUCTEM B
00I1yI0 CHCTEMY UCKYCCTBEHHOTO MHTEJUIEKTa, -[ M-
2, ITY] BBISBISATH HEONPEIETEHHOCTh B JAHHBIX U
pexomennauusx U, -[U-2, [1Y] yunutsiBaTh
YpOBEHb IIUPPOBOIl rpaMOTHOCTH coOeceTHIKA B
cthepe MU npu obcyxnennu cnenuduanbix M-
puckos, -[M-1, [1Y] craButh 3aiaqy pa3mMeTku
JTAHHBIX JIJIs1 MAIIMHHOTO OOY4EHUs U OLIEHUBATh
Ka4eCTBO padOTHI pa3MeTuukoB, -[ -2, [TY]
MCII0JIb30BaTh MIPOABUHYTHIE METO/bI TOBBILICHUS
ycToiunBocTH Mojenel AutoML Mmeer
npakTHueckuil onsitT: -[M-2, [1Y] pa3BepTeiBanus u
COIMPOBOXK/ICHUSI MOJIEJIE MAaIlIMHHOTO O0y4€HHUs B

IPOAYKTUBHOM cpene, -[U-2, I1Y] noucka




ONTUMAJIbHBIX PEIICHUN C YYETOM UMEIOIIUXCS
TaHHBIX W MIPOTHO30B, -[1-2, [TY] aganTtanun
onucanuss MM-cucreMsl 1o Hy Kbl
creiikxonaepo: or HR-cnenmanucra 1o opucra, -
[U-2, ITY] opranu3aiuu KpayJcoOpCUHra pa3MeTK1
MAHHBIX JUIsI MAIIMHHOTO 00y4denus, -[1-2, [TV ]
HCIIOJIL30BaHUs 0a30BBIX METOOB 3AIUThI OT aTaK
1 NCKaKEHUH TaHHBIX B 00JaCTH MAIIMHHOIO
o0yueHUst

1.0.10 ApxuTeKTypa BIYUCIUTEIBHBIX CUCTEM

3HAET: OCHOBHBIE TIOHATHUS U IPUHIUIIBI
MOCTPOCHUS BEIUUCIUTEIBHBIX cucTeM, -[M-1, BY]
APXUTEKTYPBI BBIYUCIUTEIBHBIX CUCTEM,
HEOOXOAMMBIX ISl IPOEKTUPOBAHUS U peaTn3alun
BBICOKOIIPOM3BOAMTENIBHBIX pelIeHul B chepe
MPOMBILIUIEHHOTO BHEJIPEHUSI CUCTEM
MCKYyCCTBEHHOI'O MHTEJUIEKTa YMEET: aHAIU3UpPOBaTh
U BBIOMpPATh NOAXOsAIIEe annapaTHoe odecreueHne
U1 KOHKpEeTHOM 3a1aun, -[U-1, BY| nonbupars
WHCTPYMEHTBI U TEXHOJIOTHH ISl PECYPCHOTO
o0ecrieyeHns: CUCTEM UCKYCCTBEHHOTO MHTEJUIEKTa
[Pa3TUYHBIX MacIITa00OB COIIaCHO TPeOOBaHUIM
npoekta ViMeeT npakTU4YeCKUi ONbIT: MOHTaXa U
HACTPONKU CEPBEPHOT0 000PYIOBAHUS

[Tpon3BonCTBEHHAS PAKTHKA (TTPOSKTHO-
TEXHOJIOTUYECKasd, CTAXKUPOBKaA) (4 cemecTp)

3HAeT: MPUUMHBI, IPU3HAKU U MOCIIEICTBUS
OIMaCHOCTEH, CIIOCOOBI 3aIUTHI OT YpE3BbIYAHBIX
cuTyauui, 3¢ppeKTUBHBIE CTPATErN KOMaHIHOTO
COTPYZAHHUYECTBA JJIsl JOCTUKEHHUS [TOCTaBICHHON
LeIu YMeeT: OLIEHUTh NOTPeOHOCTh B pecypcax 1
[UIAHUPOBATH UX UCIIOJIB30BAaHUE MPU PELICHUU
3a1a4 Mpo(heCCUOHAIBHON e TETbHOCTH,
UICHTU(QHUIMPOBATh OMACHBIE U BpeHbIE (DaKTOPHI B
[paMKax OCYILECTBISEMOI 1€ TENbHOCTH,
CaMOCTOSITENIBHO U3y4YaTh HOBBIE TEXHOJIOTHH,
MCIIOJIb3yEeMbIE Ha MPENNPUITUH, C TTOMOIIBIO
UH(POPMAITMOHHO-KOMMYHUKAIIHOHHBIX CUCTEM,
HECTH JINYHYIO OTBETCTBEHHOCTD 32 PE3YyJbTaT
MeeT NpakTUYeCKUI OMBIT: PELICHMUS
MOCTaBJICHHBIX 33/1a4, C Y4ETOM HMEIOLIUXCS
pecypcoB U orpannyeHui, -[1-2, BY]
VCIIOJIb30BaHUsI OCHOBHBIX OMOJIMOTEK /711 HayUHBIX
BbIUUCIIEHUH, Takue kak NumPy, SciPy u Pandas4
OCHOBHBIX OMOIMOTEK Ui BU3yalIU3aliy JaHHbBIX,
Hanpumep, Matplotlib u Seaborn, co3nanus B cBoeit
MOBCE/IHEBHOM JKM3HU U B PO eCcCUOHAIBHON
NesITeIbHOCTH 0e30MacHbIX YCIOBHM
YKU3HEAESITEIbHOCTH, y4acTusl B pa3padoTke
Hay4YHO-HMCCIIE0BATENIBCKOIO MTPOEKTA, TPUMEHSS
W3yYEHHBIE TEXHOJIOTUH, IPUMEHEHUS IOTYyYEHHBIX
MaTeMaTU4ECKUX 3HAHUM U HaBBIKOB
POrpaMMHUPOBAHUS JJIs PEILICHUS TIPUKIIATHBIX
3anad, -[M-1, IIY] ucrionp30BaHus HHCTPYMEHTOB
OYHUCTKH JIAHHBIX U MPEABAPUTEIbHON OATOTOBKU
TaHHBIX METOJIaMU TIOHMKEHUSI pa3MEPHOCTU U
BU3yaJU3aluy 715 aHainu3a qanubeix[U-3, ITY]
OLIEHKU KayecTBa pe3yJIbTaToB 00y4YeHUs] MOAEIH, -

[U-1, ITY] pa3meTKu JaHHBIX, IPOBEPKH JIaHHBIX Ha




KOPPEKTHOCTh, paboThI B HAIIPABJICHUHU
JTMYHOCTHOTO, 00Pa30BaTEIBHOTO U
po¢eCCHOHAIIEHOTO POCTa

4. O0béM 1 BUABI yUeOHOI1 padoThI

OO6m1as TpyA0€eMKOCTh JUCHUIUIUHBI cocTaBisieT 3 3.e., 108 4., 70,5 4. KOHTaKTHOM

paboThI
Pacrnipenenenue o cemectpam
Bcero B yacax
Bun yuebHoM paboThI
4acoB Homep cemectpa
5
O6m1ast Tpy10EMKOCTh AUCIIUTUIMHBI 108 108
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WITN) IPYTHE BHUIBI 0 0
aynuTopHbIX 3aHsaTui (I13)
JlabopartopHbie padoTsI (JIP) 32 32
Camocmosmenvuas paboma (CPC) 37,5 37,5
[ToaroroBka k 3auety 8 8
N3yyeHnue 0CHOBHOM U ONOJHUTEIbHOM JINTEPATyPhl 19,5 19.5
N3yueHune HayyHBIX CTAaTEH U MaTepruagoB MO TUCLUUILIINHE 10 10
KoHcynbTanuu u mpoMexxyTodHas aTTeCcTalus 6,5 6,5
Bux konTposs (3adet, qud.3avueT, IK3aMeH ) - nud.3aueT

5. ConeprkaHnue TUCHMIIIMHBI

No O0beM ayaIUTOPHBIX 3aHITHI 11O
pa3z[_ena HaumenoBanue pa3aenoB JUCHUIIINHBI BHUlaM B Hacax
Bcero JI 113 JIP
1 |OcHoBHBIE NPUHIUIIBI U UHCTPpYMEHTBI DevOps 24 12 0 12
) OCHOI.SHI)IC TMPUHIKITBL B MHCTPYMEHTI MLOps (Machine 20 10 0 10
Learning Operations)
3 [Metoasl DevOps B jxu3HeHHOM 1ukie pazpadorku I10 20 10 0 10
5.1. Jlekuun
Ne Ne Koa-
HanmeHoBaHue WK KpaTKOE COlEpKaHKUE JEKIIMOHHOTO 3aHATHUS BO
leKIuulpasaenal 4ACOR
Beenenune: Uto Takoe DevOps u B 4em ero nieHHoCTh. [Ipodeccus DevOps-
1 1 |umxeHep: poau u pyHkuuu. Cucrema cOopku - KoHTelnepusauus (Docker). 4
Vrpasnenue apredakramu (Docker Registry). Opkectpanus (Kubernetes)
2 1 |Continuous Integration (Gitlab CI). Ynpasnenue koudurypanusmu (Ansible). 4
3 1 |Muadopmanmonnas 6e3omacuocts (GPG, Secrets, Vault, SSL) 4
4 2 |Monutopusr (Grafana, Zabbix, Prometheus). Xypnanuposanue (Logstash) 4
Crienuduka koHGUTypaLuii 1 MpoLeccoB pa3paboTKH B mpoekTax ¢ ML-
5 2 |monensimu. OcHoBel MLOps. Bepcuonnposanue nanusix (DVC). 6

Bocnpon3BoguMOCTh SKCIIEpUMEHTOB Ha JaHHbIX (MLflow).




6 3 BricTpanBanue u aBromaruzanus pipeline B ML-nipoekrax. Hacrpoiika CI/CD B 4
ML-nipoektax. Morutopunr padotsl ML-mozeneii ¢ Grafana
MeTtoasr DevOps B sku3HeHHOM 1uKIie pa3padotku [10. MHmaeHT-MeHe IHKMEHT.
7 3 |dokymeHTanus Kak ofuH u3 anemMeHToB kommyHnukamnuu (Confluence). Tononoruu | 6
DevOps (nartepHbl ¥ aHTUNIATTEPHBI)
5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI
He nipenycmoTpensl
5.3. JIaGopaTtopHbIe padoThI
Ne Ne y Kox-
sansuspasiena HaumenoBanue mim kpaTkoe cofepkaHue J1abopaTopHoOil paboThI BO
4acoB
1 1 Hpa'KTI/IKa c koHTelHepu3aueil B Docker. YnpaBnenue apredaxramu ¢ Docker 4
Registry.
2 1  [Hacrpoiika opkectparmu ¢ momoinbio Kubernetes 4
3 1 [Hacrpoiika xongseiiepa CI/CD B Gitverse CI. 4
4 ) [Tpumenenue Ansible nist ynpasienust koHpurypamnusimu. Hacrpoiika )
6e3omacHocTH B BeO-mipoekte (GPG, Secrets, Vault, SSL).
5 ) MOHHUTOPHUHT CEPBHCOB ¢ UCTIONb30BaHueM Prometheus. XKypuanupoBanue ¢ 4
nomonibio Logstash
6 ) [Ipumenenue BepcuonnpoBanus AaHHbx ¢ DVC. ObecnieueHue 4
BOCIIPON3BOAMMOCTH SKCIIEPUMEHTOB Ha MaHHbIX ¢ MLflow.
BricTpanBanue u aBromaru3zaius pipeline B ML-mipoekrax. Opkectpanus ¢
7 3 |Kubernetes B ML-npoekrax Hactpoiika CI/CD B ML-nipoekrax. MOHUTOpHUHT 4
paboter ML-moneneii ¢ Grafana
] 3 HpaK"EI/IKa 1o 3aBepieHuo BHeApeHust DevOps B jxuBoii mpoekT pa3padorku 110 6
0 Keiicy MHyCTpUaIbHOTO MapTHepa
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Brimonuenne CPC
Crnncoxk nureparypsl (¢ yKa3aHUEM Koz-
ITonsun CPC pasnenoB, raB, cTpanuil) / cceika Ha  [CeMecTp| BO
pecypc JacoB
TMomroToska K 3a9eTy OcHoBHas nuteparypa 1, 2. 5 3
[lononauTenbHasg nureparypa 1-4
3ydyeHne OCHOBHOM M JIOTTOJTHUTEIbHOM OcHoBHas nuTteparypa 1, 2. 5 19.5
JIUTEpaTyphl JlononHuTenbHas nureparypa 1-4 ’
Es};;e;ziii};{;{m CTATeH 1 MaTepHalon Cwm. B MeToanueckux ykazanus 1jst CPC 5 10

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,
HpOMe)I(yTO‘IHOﬁ arTeCcralmmn

KoHTpomnb kauecTBa 0CBOCHHUsT 00pa30BaTeIbHON MIPOTPaMMBbI OCYIIECTBISICTCS B
cooTBeTcTBHH C [TonoxkeHreM o 6auTbHO-PEUTHHTOBOM CUCTEME OICHUBAHUS PE3yJbTaToB
y4eOHOM JESITEIIbHOCTH 00YyJarOIINXCS.

6.1. Kontpoabubie 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 5 Ne KM
OMIIETCHIIUU €3yJIbTaTbl 00y4eHUs lslellRlolo

OIK-6 3HaeT: NPUHLUIIBI HOCTPOEHUS 0a3 JAHHBIX, MOJEININ IaHHBIX, BUIBI ANk
SQL-3ampocos

OITK-6 YMmeeT: pa3pabareiBaTh U aIMUHUCTPUPOBATH 0a3bl TaHHBIX, CO3/aBATh Al
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- HAH i
[IPOAYKTOB
'Y™meer: - [U-2, ITY] npumensite npaktuku Infrastructure as Code (I1aC)

[1K-1 17151 KOHPUTYPUPOBAHUS U TTOICPKAHHUS CEPBEPOB M CETEBBIX HHHH
YCTPOMCTB

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




nuTeparypa

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.

IlepedeHb UCTIONB3YyEMOIO TPOrPAMMHOTO OOECIICUEHMS:

Her

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

Her

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

OcHoBHOE 000pyIOBaHUE, CTEH/IbI, MAKEThI, KOMITBIOTEPHAS] TEXHHKA,

3aHATUSA U CEMUHAapHI [(2)

. Ne
Bup 3ansaruit Ay IIPEyCTaHOBJIEHHOE IIPOrPpaMMHOE 00ecIIeueHHe, UCTI0NIb3yeMOe JUIsl
o pa3IMYHbIX BUJOB 3aHATHI
IIpaxkTrueckue 114-1

KOMHI)I-OTepHHﬁ KJ1aCC, UMECTCA BbIXO/J B UHTCPHET

2

434
Jlexuun (36) KoMIptoTep 1 MpoeKTop.
114-1 .
3ayer KoMnbrOTEpHBIN KJIACC, UMEETCS BBIXOJ B UHTEPHET




