degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
JAupexTop
A.B. Manees

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: Beenenue B Texnonoruu DevOps
110 HANPABJICHUIO: IIporpaMMHast HHKECHEPHUS
Npo(puIb NOATOTOBKH: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BbICIIIAs! LIIKOJIA IPOTPaMMHOM HHXEHEpUU

Kypc: 3
KBaJIMpUKALS: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 5 (OCEHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 54 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 144, Bcero 3au. en.: 4

[Iporpammy cocrasuin: A.B. Manees, nupextop

[Iporpamma obcyxaeHa Ha 3aceJaHny BBICLICH MIKOJIBI TporpaMMHOil nrxenepun 13.05.2024



AHHOTANMA
JlanHas JOWCHMIUIMHA HAamNpaBlieHAa HA W3YYCHHE OCOOCHHOCTEH BHEAPEHUS KYIBTYPhl W TMPAKTHUK
aBTOMATH3AIMH TIPU Pa3pabOTKe NporpaMMHOro obecredeHus. I[lo xomy OcCBOEHHS TpOTpaMMBbI Kypca
CTYIIEHTHI TIOJNyYaT TMpencTaBleHne 00 OCHOBHBIX mporeccax DevOps mpu pa3paboTke MPOrpaMMHOTO

06GCHC‘~IGHI/I}I, a TaKXC MPAKTUYCCKUE HABbIKU IIPUMCHCHUS OTKPBITHIX TEXHOJIOTHH.

1. lean u 3apa4un

Heab TuCHHATLUTHHBI
- oOydyeHHe CTyJIeHTOB 0a30BBIM

ACIICKTaM pa3pa6OTKI/I aporpaMMHOIO obecneueHus JJIA

UNIX-1ojj00HbBIH OmepaiMoHHbIX CHCTEM, a TaKKe OTPa0OTKH HABLIKOB HAMHMCAHUS MPOTpaMM U UX

TCCTUPOBAHUA B IIPCACIbHBIX CUTyallUAX.

33]13‘[1/[ JAUCHUIIINHBI

- HOJIY4YCHHUC ITPCACTABIICHUSA 00 OCHOBHBIX IMpUHIHUIIax DGVOpS;

- M3yYCHHE MHKPOCEPBHCHOW apXHUTEKTYphl, CUCTEM YIpaBICHHS KOHQUTypanusiMH, WHCTPYMEHTOB
o0ecrieyeHHns pecypcamu, METOIOB Pa3BepPTHIBAHUS M HACTPOHKHM KiacTepoB U mpakTuk DevOps mpu

pa3paboTke MpOrpaMMHOTO 00ECIICUCHHST;

- OCBOCHHE IPAKTHUECKHE HHCTPYMEHTHI I mHpuMeHeHus npaktuk DevOps mpu paszpaboTke
MPOrPaMMHOTO 00ECIICUeHHS U B MAITUHHOM O0yUYeHHHU.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MNPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBaTh U PEaIM30BBIBATH TPACKTOPUIO
caMopa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa30oBaHusl B TCUCHUE BCEH )KU3HH

VK-6.2 CnocobeH  mjaHUpPOBaTb  CaMOCTOSITEIIBHYIO
NEATEIPHOCTh B pEIICHHH Npo(ecCHOHANBHBIX —3ajad;
MOJBEprarh KPUTUUYECKOMY aHANM3y IMPOAETaHHYyI0 padory;
HaXOIUTh U TBOPYECKH MCIOJIb30BaTh UMEIOIIUICS ONBIT B
COOTBETCTBHUH C 33Ja4aMH CaMOPa3BUTHUS

OIIK-1 Cnocoben npuMeHsTh
€CTECTBEHHOHAYYHbIC M OOICHHKCHEPHBIC
3HAHHA, METO/IBI MATEMAaTHYECKOTO aHaJIH3a U
MOJICJIUPOBAHUS, TEOPETUUECKOTO U
OKCIIEPUMEHTAIBHOTO HCCIICAOBAHUS B
npo(heCCHOHATLHOM ESTENbHOCTH

OIIK-1.2 CpnocobeH CTpOUTb MareMaTH4ecKHue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-6 CriocobeH pa3pabaTbiBaTh arOPUTMBI H

MPOrpaMMBbl, IPUTOAHBIE JISI IPAKTUYECKOTO
UCIOJIb30BaHUs, IPUMEHATh OCHOBBI
WH(POPMATUKHU U IIPOrPAMMHUPOBAHUS K
[IPOEKTUPOBAHUIO, KOHCTPYUPOBAHUIO U
TECTUPOBAHMIO IPOIPAMMHBIX ITPOAYKTOB

OIIK-6.1 3naer ajropuTMbl pEIICHUS THUIOBBIX 3azad,
00JIaCTH U CIOCOOBI UX MPUMEHEHUS

OIIK-6.3 3HaeT MeTOABI TECTUPOBAHUS MTPOTPAMMHOTO KOJa
Ha OWMUOKKM M crnocoOeH NPOBOAWTH TECTHUPOBAHHE Ha
pasiMUHBIX ~ ypPOBHAX  (MOMYJIBHOE, HHTETPAllMOHHOE,
CUCTEMHOE)

[IK-2 Cnocoben ¢popmanuzoBars u
AJITOPUTMU3UPOBATH [TOCTABICHHYIO 3a/1a4y

[IK-2.1 CnocobeH ¢opmann3oBaTh U aITOPUTMU3HPOBATDH
MOCTAaBJICHHYIO 3aJady

[IK-2.2 Bnaneer merogamu u npuemMaMu (GopManu3aniud u
ANTOPUTMHU3ALUH 33134




[IK-3.3 YMeer uznarate OCHOBHBIE€ IIPUHIIUIIBI TTOCTPOESHUS
U BUJBI APXUTEKTYPbl IPOTPAMMHOTO 00eCcIieueH s, METObI
U CPEeACTBAa MPOEKTUPOBAHMS MPOIPAMMHOTO 00eCIeueHHs,
METO/IOJIOTUH Pa3pabOTKH NPOTPaAaMMHOTO OOECIICUeHUs: U
TEXHOJIOTUH ITPOTPAMMHUPOBAHUS

[MK-3 CriocoGeH mpoeKTUpoBarh,
pa3pabaTbIBaTh, MHTEIPHUPOBATh, IIPOBEPSATH HA
paboTocrocoOHOCTH MPOrpaMMHOE
o0ecrnieyeHue

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.II0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI
3HaTh:
- ompezeieHne U OCHOBHBIE puHLMIBI DevOps;
- OTJIMYUE CUCTEMHOIO aJ]MUHUCTpUPOBaHus OT npakTuk DevOps;
- OCHOBHBIC MTOHATHUS 1 KOMIIOHEHTHI MUKPOCEPBUCHOMN apXUTEKTYPBbI;
- eI ¥ HEOOXOAMMOCTh CUCTEM YIPaBICHHUS KOHPHUTYPALUSIMHU;
- OTJIMYHSI HHCTPYMEHTOB 00€CIICUeHUs peCypcamMu OT CUCTEM YTIPaBIICHUs] KOHPUTYpaLHsIMU;
- KJIACTEPHI U €r0 COCTAaBHbIE YACTH.
YMETb:
- IPUMEHATH NaTTEPHBI U aHTUNAaTTepHbl DevOps-KynbTypsbl;
- IPUMEHATh METO/bI YIIPABIECHUSI MUKPOCEPBUCHON apXUTEKTYPOU;
- TpPUMEHATh B TIpakTuke paspabotkn IIO UHCTPYMEHTHI HACTPOWKHM CHCTEM YIIPaBICHUS
KOH(UTYpaLusMu;
- TPUMEHATh TEXHOJIOTMM pa3BEPTHIBAHMS CEPBEPOB, OAJAHCHUPOBIIMKOB HArpy3KH U IPOBEPKU
COEJINHEHUS;
- IIPUMEHATh METOJbI PAa3BEPTHIBAHMS U HACTPOWKM KJIACTEPOB, MX MACIITAOMPOBAHUS U OOHOBICHUS
CEPBHCOB.
BJIaJICTh:
- HaBbIKaMH yTipaBiieHus 3agadamu 1 APl mukpocepsuca;
- HaBBIKAMM HACTPOMKHM CHCTEM YINpaBiIeHUS KOHQUIYypalMsIMH, HCIOIb30BaHUS HHCTPYMEHTOB
o0ecrieyeHns pecypcaMu, pa3BepThIBAHUS M HACTPOMKH KIIaCTEPOB;
- HaBbIKAMM TIPUMEHEHHS TPAKTUK M HMHCTpyMeHTOB DevOps npu pa3paboTke NpOrpaMMHOIO
o0ecreyeHns U B MPOEKTaX MALTMHHOTO 00yUYEeHHUS.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
OmnpeneneHne UM OCHOBHBIC NPUHIIMIIBI
1 2 2 6
DevOps.
MuxkpocepBucHast apXUTEKTypa.
2 pocep p Typ 4 4 8
3 Cucrtembl yrpaBieHHUs] KOH(QHUTypauen. 4 4 ]
4 HNHCTpyMeHTBI 00ecIieueHnsl pecypcamu. 6 6 ]
5 Kitactepsl. PazBepTeiBanne U HacTpoKa. 6 6 ]
OcoOeHHOCTH  NPUMEHEHHMS  MPAKTHK
6 DevOps B  MammHHOM  OOy4Y€HHH. 4 4 8




WHCTpYMEHTHI 1J11 IPUMEHEHHSI TIPaKTHK
7 DevOps B  MammHHOM  OOy4YEHHH. 4 4 8
Hroro yacos 30 30 54
[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

144 yac., 4 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 5 (Ocennuii)

1. Onpenenenne U ocHoBHBIE MPUHLUIIBI DevOps.

Omnpenenenrie DevOps B HpoKoM U y3KoM cMbiciie. Tpu npuniuna DevOps. OTiandne cHCTEMHOTO
aAMUHUCTpUpOBaHus oT mnpaktuka DevOps. IlarTepHsl ©u  aHTHNATTEPHBI  BHEOPEHUS
DevOps-KynbTyphl.

2. MukpocepBHCHas apXUTEKTypa.

MukpocepBucHass apxuTekTypa. [loHATHe OamaHCHpOBIIMKA HArpy3Kd. ABTOMaTHYECKHH 3aITyCcK
MHUKpOCepBHUCOB: systemd units, supervisor - CX0ACTBa U paziauuus. 3alMycK 3aJad M0 PacluCaHHIo:
crontab, TIpUMEHEHHE 3allycKa 3a7a4 TI0 paclucaHuio ¢ BeO-PpeliMBopkamu. 3aganue API
MHUKpOCEpBHUCaA MPH OMOIIN KOHGUTypauuoHHoro gokymenTa (OpenAPI).

3. Cuctemsl ynpasieHus: KOHUTypauuei.

Cuctembl ynpasieHHss KOHQUTypanueil: e 1 Heo0XxoauMocTi. VIeMIOTeHTHOCTh U CXOTUMOCTb
KaK IJIaBHbIE CBOWCTBA CHCTEM yIipaBiieHus KoHpurypamuei. Cucremsl Tuma pull u push ans cucrem
yIpaBieHNs: KOHPHUTYpaluH - JOCTOMHCTBA M HENOCTaTKH. JleKiIapaTuBHBIN U MPOLEAYPHBIA THITBI
KOH(UTypalnuu - pa3inyusi, JOCTOMHCTBA M HenocTark. [lomynsipHble WHCTPYMEHTBHI HACTPOMKH
CHCTEM YTIPaBJICHUS KOHOUTYpAIMU U UX KaTeropu3arusi.

4. UncTpyMeHTHI 00eCTIedeHNs] PecypcaMu.

WHcTpyMeHTBl oOecrnedeHust pecypcaMmu: OTIMYME OT CHCTEM YIpPAaBICHUS KOH(QUTypalusMH B
TEPMUHAX KaTeropu3alMd CHCTEM YIpaBlieHHs KoH(purypauuu. Pa3BepTeiBaHue cepBepoB,
0aJaHCHPOBIIMKOB HArpy3KH U MPOBEPKH COCTOSHUSI COSAMHEHHUS.

5. Knacrepsl. PazBepTriBanne U HaCTpoOiiKa.

Kinacrep Kubernetes u ero cocraBHble 4YacTW: IOJ, pPa3BepTbIBAaHHE, CEPBUCHI, AHAIOTHS C
KOHIICTIIIEeH KOHTEHHEepH3allui U HAaCTPOMKE CETEBOrO COCIUHEHUs. Pa3BepThIBaHME M HACTpOWKa
Kllacrepa Ha TpuMepe TexHojoruu kubespray. MacmrabupoBaHue, OOHOBJICHHE CEPBHCOB H
pasBeprbiBanuii. [lakeTHbIi MeHemKep mius HacTpoiiku kubernetes-xiacrepa. OTaHYHS NPAKTUK
kubernetes B co3aHuu pecypcoB, COXPAHSIOMINX U HE COXPAHSIOIINX COCTOSTHHE.

6. OcobennocTr mpuMeHeHus MPakTuk DevOps B MallTMHHOM 00yUYCHHH.

Ocobennoctu mpumeHeHust npaktuk DevOps B MammHHOM 00ydeHuu. TpH cTaauu 3BOJIIOLUH
UHPPACTPYKTYPHl MAIIMHHOTO OOYy4YEHUS: OTIMYME, JIyYllMe MPAKTUKUA U1 JOCTHXKEHHUS KaKIOTrO
ypoBHs. OTiuYMe MPaKTUK HEIPEpHIBHOIO pa3BEPTbIBAHUS M HEIPEPHIBHOW MHTErpalvy s
MPOEKTOB MAaLIMHHOTO oOyueHMs. IIpakThka HENpephIBHOIO OOydeHHUS MoZeNeH B MallMHHOM
00yueHHMHU: TIPUYUHBI NTOSBICHUS, IPEUMYILECTBA.

7. IHCTpYMEHTHI JIIsl TpUMEHEHUs npakThkK DevOps B MallmHHOM O0y4YeHUH.



WuHcTpyMeHTB! Ui mpUMeHeHHs: npaktuk DevOps B MammmHHOM 0o0ydeHHH. CHCTeMa KOHTpOIIS
JaHHBIX: perucrpaiys (aiaoB NPH MOMOIIM CHUCTEMBI KOHTPOJS BEPCHi, (H3MYecKas MOAEIb
XpaHEHUsI JaHHBIX, HIMIOPTUPOBAHUE JAAHHBIX M3 CTOPOHHUX penozutopueB. COBMECTHas MOJIEIb
pa3paboTKK TPU KCIIONB30BAHUN CHCTEMBI KOHTpOIs AaHHBIX. COopka rpada oOydeHus: Mojenei,
aKTHBAIMA TEPeOOydYeHHsT MOJENIEH TPH IMOMOLIM CUCTEMbl KOHTPOJIS JAaHHBIX. YHHBEpPCAJIbHBIC
dopmarel XpaHeHUs OOy4YeHHbIX Mojelneid. lcrnonb3oBaHHEe WHCTPYMEHTOB JIOTHPOBAHUS |
MOHUTOPHHTA JUIsl CO3IaHUs Ky pHAJIa SKCIEPUMEHTOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VYueOHast ayTuTOpHs, OCHAIICHHAS! KOMITBIOTEPHON TEXHUKOM C TOJIKIIIOYeHUEM K ceTh « THTepHeT» 1
MYJIBTUMETUINHBIM 000pyI0BaHUEM (IIPOEKTOP, 3ByKOBAasi CUCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. BBenenue B MpUKIIaIHOE TUCKPETHOE MTPOTPAMMHUPOBAHIE: MOJICIIH M BEIYUCIHTEIBHBIC allTOPUTMBI
[DnexTpoHHEI pecype], yueo. mocodue / M. X. Curan, A. I1. UBanosa. — M., ®usmaniut, 2007.—
URL: https://e.lanbook.com/book/2312 (nara ob6pamenus: 15.01.2021). - Ionnsiii Tekct (Pexxum
nocryna : u3 cetu MOTHU / VoaneHnslit tocTym)
2. Ilpaktuka u Teopust nporpamMmupoBanust [ Tekct] : B 2 kH. : yue6. mocobue i By3oB / H. A.
Bunokypos, A. B. BopoxkioB .— M. : ®usmarknwura, 2008 .— (Cepus "Uudopmaruka"). - ISBN
978-5-89155-182-4 (B mep.) .— Ku.2, Y. 3-4. - 2008. - 288 c.

JononaurtensHas IMTEparypa
Jluteparypa, pekoMEeHJ0BaHHasl ISl CAMOCTOSITEIIbHOIO U3y4YEHU:
I'pyBep I'apu. 3anyck u macmrabupoBanue DevOps Ha npennpusitun. - Mocksa : IMK Ilpecc, 2018. -
80 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTALUN. J1J1s1 KOHTPOJIISL ¥ KOPPEKITHH 3HAHUH, 00y4aronuyecs MOryT
HCITOJIb30BaTh KOMIIBIOTEPHOE TECTUPOBAHUE.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

[Iporpamma Kypca B paslelie «camocCTosiTenbHass pabora» 0003HAYaeT MHHUMAIBbHO HEO0OXOIUMOe
BpeMmst [yt paboThI cTylieHTa Haj TeMoid. CaMocTosTeNbHAs paboTa BKIIFOYAET B ceOsl:

*  TpopaboTKy ydeOHOro marepuana (10 KOHCIEKTaM JICKIWH, Y4eOHOW M HaydHOU JHTeparype),
HOJArOTOBKY OTBETOB Ha BONPOCHI, MpPEIHA3HAYCHHBIX JUIS CAMOCTOSITEJIBHOTO — H3y4eHHS,
JI0Ka3aTeIbCTBO OTIEIBHBIX YTBEPKICHH, CBOMCTB;

* BBINOJIHCHUE JIOMAITHHUX 3aIaHHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJICHUIO: IIporpammuas nHXEHEpHs

npopuJib NOArOTOBKHU: Pa3zpabotka nmporpaMmMHO-HH()OPMAIIMOHHBIX CHCTEM
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU

Kypc: 3

KBaJIH(UKALUS: OakanaBp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 5 (0OCeHHUuH) - DK3aMeH

Pa3paborunk: A.B. Manees, AupeKkTop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

VYK-1.3 PaccmarpuBaeT pas3iIHyYHBIE BapHUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHO, JIOTUYHO, apryMeHTHPOBAHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

YK-1.5 Ompenenser ©  ONEHUBACT  NPAKTUYECKHE
MOCIIE/ICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 3a/1a491

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
cCaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CnocobeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NeSITebHOCTE B PEIICHUH NPOQPEecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;
HAXOJUThb U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

OIIK-1 CniocobeH npuMeHSITh
€CTECTBCHHOHAYYHBIC H OOIICHHKCHEPHBIE
3HAHUS, METO/II MATEMAaTHYECKOTO aHAJIN3a U
MOZICITMPOBAHHUS, TEOPETUIECKOTO U
IKCHEPHUMEHTAILHOTO HCCIICIOBAHUS B
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.2 CnocobeH CcTpOuUTh MareMaTH4ecKhue MOJIeNH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocoOeH ompenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYCHHBIX PE3YJIbTaTOB

OIIK-6 CriocobeH pa3pabarbiBaTh ajJrOpUTMBI U

[IPOrpaMMBbl, IPUTOAHBIE ISl IPAKTUYECKOTO
WCITOJIb30BaHNs, IPUMEHSTH OCHOBBI
MH()OPMATUKH U IPOTPAMMHUPOBAHUS K
MIPOEKTUPOBAHUIO, KOHCTPYUPOBAHUIO U
TECTUPOBAHUIO IIPOI'PAMMHBIX IIPOAYKTOB

OIIK-6.1 3HaerT anropuTMbl pEHIEHUS THUIOBBIX 3ajad,
00JIaCTH U CIOCOOBI UX IPUMEHEHUS

OIIK-6.3 3HaeT METOIBI TECTUPOBAHMUS IPOTPAMMHOTO KOJIa
HAa OMmMUOKM ¥ crocoOeH TPOBOANTH TECTHUPOBAHHE Ha
pa3MYHBIX ~ ypPOBHSAX  (MOXYNIBHOE, HWHTETPAIlMOHHOE,
CHUCTEMHOE)

[MK-2 Cnocoben popmanuzoBars u
AJITOPUTMHU3UPOBATH MTOCTABJICHHYIO 3a/1a9y

[MK-2.1 Cnocoben ¢opmann3oBaTh W alTOPUTMU3HPOBATH
MOCTABIICHHYIO 33129y

[IK-2.2 Bnaneer merogamu u npuemMamu (popmanuzauuu u
ITOpUTMU3ALUH 3a/1a4

[MK-3 CriocoGeH mpoeKTUpoBarh,
pa3pabaTbIBaTh, MHTEIPHUPOBATh, IIPOBEPSATH HA
paboTocrocoOHOCTh MPOrpaMMHOE
o0ecrnieyeHue

[IK-3.3 YmMeer uznarate OCHOBHbBIE€ TIPUHIIUIIBI TTOCTPOESHUS
U BUJBI APXUTEKTYPbl IPOTPAMMHOTO 00ecIieueH s, METObI
U CPEeACTBAa MPOEKTUPOBAHMS MPOIPAMMHOTO 00eCIeueHHs,
METO/IOJIOTUH Pa3pabOTKH NPOTPaAaMMHOTO OOECIICUeHUsl U
TEXHOJIOTUH ITPOTPAMMHUPOBAHUS

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydenus auciuiuinabl «Beenenue B Texnonoruu DevOps» o0ydaronuiics T0IKeH:

3HATb:

- ompezesieHne U OCHOBHBIE puHLMIBI DevOps;

- OTJIMYUE CUCTEMHOIO aJJMUHUCTpUPOBaHus OT npakTuk DevOps;

- OCHOBHBIE NTOHATHUS U KOMIIOHEHTBI MUKPOCEPBHUCHOMN apXUTEKTYPBHI;

- LIeNTM ¥ HEOOXOAMMOCTh CUCTEM YIPaBICHHUS KOHPHUTYPALUSIMHU;

- OTJIMYMSI HHCTPYMEHTOB 00€CIIeUeHUs peCypcamMu OT CUCTEM YTIPaBIICHUs] KOHPUTYpaLHsIMU;

- KJIaCTephl ¥ €r0 COCTaBHBIE YaCTH.
yMeThb:




- IPUMEHATH NaTTEPHBI U aHTUNAaTTepHbl DevOps-KynbTypsbl;
- IPUMEHSATH METOABI YIIPABJIECHHSI MUKPOCEPBHUCHOM apXUTEKTYPOI;
- TpPUMEHATh B TIpakTuke paspaborkn I[IO UHCTPYMEHTHI HACTPOWKHM CHCTEM YIIPaBICHUS

KOH(UTYpaLusMu;
- TPUMEHATh TEXHOJIOTMM pa3BEPTHIBAHMSA CEPBEPOB, OATAHCHUPOBIIMKOB HArpy3KH U IPOBEPKU
COEJIMHEHUS;
- IIPUMEHATh METOJbI PAa3BEPTHIBAHMS U HACTPOWKM KJIACTEPOB, MX MACIITAOMPOBAHUS U OOHOBICHUS
CEPBHCOB.

BJIaJeTh:

- HaBbIKaMH yTpaBiieHus 3agadamu 1 APl mukpocepsuca;

- HaBBIKAMM HACTPOMKHM CHCTEM YINpaBiIeHUS KOH(MUIYypaIlMsIMHU, HCIOIb30BaHUS HHCTPYMEHTOB
o0ecrieyeHns pecypcaMu, pa3BepThIBAHUS M HACTPOMKH KIIaCTEPOB;

- HaBbIKAMM TIPUMEHEHHS MPAKTUK M HMHCTpyMeHTOB DevOps npu pa3paboTke NpOrpaMMHOIO
o0ecreyeHns U B MPOEKTAaX MALTMHHOTO 00yUYEeHHUS.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yLIC6HOl"O Marcpuajia mpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULJIOTO 3aHATUA.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

[TpuMepHBI EpeueHb KOHTPOJIbHBIX BOIPOCOB:

1. Haiite onpenenenne DevOps B IMPOKOM U y3KOM CMBICIIS

2. Onmmute 0cHOBHBIE puHIUIEL DevOps.

3. OObwsicHUTE, B YEM OTIMYHE CHUCTEMHOTO aJMUHUCTPUPOBAHUS OT TpakTUKd DevOps?

4. Ilpusenure npeuMylecTBa U HeaOoCTaTKU MeTogoaoruu DevOps.
5. Ilepeuncnure Hambonee pacnpocTpaHEHHbIE MATTepHBI BHeApeHHs: DevOps-KynbTyphli.

6. Kak ocymectnsercs 3aganue APl MukpocepBuca npu nmomMomy KOHQUTYpalMuOHHOTO TOKyMEHTa?

7. OObsicCHUTE pa3IUuMsi, AOCTOMHCTBA M HEJOCTAaTKM JEKJIApaTUBHOTO M MPOLEAYPHOTO THIA
KoH(uUrypauuu.

8. IIpuBennTE M ONMUIINTE OCHOBHBIE KOMIIOHEHTHI CUCTEMBI KOHTPOJIS JAHHBIX.
9. OnumuTe Henu ¥ HeoOXOAUMOCTh CUCTEM YIPaBJICHUS KOHQUTYPaLUsIMU.
10. OnuiuTe COBMECTHYIO MOZENb pa3pabOTKU NMPU HCHOJIb30BAHWU CHUCTEMbI KOHTPOJS JAaHHBIX.

[Mpumeps! OUIETOB.

buner 1.
1. Haitte onpenenenne DevOps B IMPOKOM U y3KOM CMBICIL.
2. puBeIUTE U ONMUIINTE OCHOBHBIC KOMIIOHEHTHI CHCTEMbI KOHTPOJISI JAHHBIX.

buner 2.
1. OnumuTe 1enu 1 HeoOXOAMMOCTh CUCTEM YIPaBICHHUS KOHPUTYPALIUSIMU.
2. O0BsicHUTE, B UM OTIUYME CHCTEMHOTO aIMUHICTPUPOBAHUS OT TpakTuku DevOps?

Kpurepun onennBanus
- omenka «ormuuHo  (10)»  BeIcTaBisieTCSs  CTYACGHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX pELICHUI



- omeHka «orauuHo  (9)»  BeICTaBIsIeTCS  CTYJEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTH3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOU MPOTrpaMMBbl JUCITUTUIMHEI U YMEHHE IPUMEHSITH UX
Ha TPaKTHKE NP PEIICHWH KOHKPETHBIX 3ajad, CBOOOTHOE W MpaBWIIbLHOE 00OOCHOBAaHUE MPHUHSATHIX
peleHui

- OleHKa  «oTau4yHO  (8)»  BBICTaBIsAETCA  CTYAEHTY,  IIOKa3aBIIEMYy  BCECTOPOHHHE
CHCTEMaTU3UPOBaHHBIE, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha [IPAaKTUKE PU PEIICHUN KOHKPETHBIX 3aJ1a4, U MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI

- OLICHKa «XOopouio (7)» BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpUall, TpaMOTHO U IO
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCHATD MOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKACT B OTBCTC
HJIN B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTHU,

- OIIEHKa «XOpoIlIo (6)» BBICTABISETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT HPUMEHSTh MOJy4YeHHbIE 3HAHUS Ha MPAaKTHKE, HO JIOMYCKaeT B OTBETE WJIHU B
peLIeHNH 3a/1a4 HEKOTOpble HETOYHOCTH;

- OLIEHKa «Xopoio (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HAET Marepuaj, U Mo CyLIECTBY H3jaraer
€ro, yMeeT IPUMEHATh I0JyUYeHHbIC 3HAHUS HA IIPAKTUKE, HO JOIIYCKAET B OTBETE€ WU B PEIICHUU
3a/1a4 HEKOTOpPbIE HETOYHOCTH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOIO MaTepHasa, HO MpU 3TOM
OH BIIaZICeT OCHOBHBIMH pa3ieiaMu Y4eOHOH mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pasily B CTAHAAPTHOM CUTYalUH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (3)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBUIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapylleHHUs JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3lielaMd Y4YeOHOW NpOrpaMMbl, HEOOXOOUMBIMHU JUIS
JanbHENIIero oOyueHHs M MOXKET NPUMEHSATHh IOJMyYeHHbIE 3HAHUS MO 00paslly B CTaHAApTHOMH
CUTYalluu;

- OLICHKAa «HEYIOBJIECTBOPUTENILHO (2)» BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HaeT OOJblIeld 4acTu
OCHOBHOTO COAEp)KaHUsI y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMPOBKaX OCHOBHBIX MOHATHI JUCHUIUIMHBI K HE YMEET UCII0JIb30BaTh NOJIYYCHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAaKTUYECKUX 3a1a4

- OLICHKA «HEYIOBJIETBOPUTEIHHO (1)» BBICTABISETCS CTYIACHTY, KOTOPBIH HE 3HaeT (hopMyTHpOBOK
OCHOBHBIX MOHITHN AUCHUILINHBI

5. MeTonuueckne MaTepuaIbl, ONpeIeJsONINe MPoueIyPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

DK3aMeH NPOBOIUTCA MO UTOTaM TEKyLIeH yCIeBaeMOCTH M Caudl 3aJlaHUi M JPyruX BUIOB pador,
MPESYCMOTPEHHBIX NPOTPaMMOl IUCUUILIMHBI M (WIM) IMyTEeM OpraHu3alM{ CHEeIHMajbHOrO OIpoca,
MPOBOJIMMOTO B YCTHOM M (M) muchMeHHOH Gopme. Bo Bpems mpoBenieHns 9K3aMeHa 00ydaronmuecs
MOTYT IOJI30BaThCSl MPOTPaMMON JHCLUIUIMHBI, @ TAKXE CIPAaBOYHON JUTEpaTypod, KOHCHEKTaMHU
JIEKUUHI UM JpyTUMHU MaTepuajlaMu.



