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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma quciumuinsel (Moayis) «SRE 1 001auHble TEXHOJIOTUNY COCTaBJIEHA B
COOTBETCTBUHM C (ellepalbHbIM TI'OCYyJapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIErO
oOpa3oBanus — OakanaBpuar no HanpasiaeHuto 02.03.01 «MaremMaTuka U KOMIBIOTEPHBIC HAYKH,
npopwis «MareMaTHKa U KOMIbIOTEPHBIC HAayKH», YTBEP:KJIEHHBIH NpukazoM MuHHCTEpCTBa
HayKH ¥ BbIciero oopazoBanus Poccuiickoit @enepanuu Ne 807 ot 23.08.2017 rona.

N3zyuenne qucuuiuinnel (Moaynst) «SRE n o6ayHble TEXHOIOTHNY O3BOJISET 00ECIIEUUTh
cTabmibHy0 U OecriepeboiiHyto paboTy MPUIIOKEHUH, MUHUMU3UPYS BpEMs MPOCTOS U OBICTPO
pearupys Ha MHLUMJEHTbl. OTO KPUTHYECKH BaXXHO Ui IOAJCPXKAHUSA BBICOKOIO YpPOBHS
M0JIb30BATEIHCKOTO OMBITA ¥ 3PPEKTUBHOCTH OU3HEC-TIPOIIECCOB.

MecTto 1ucUIIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas nucuunianHa (MOayJib) BKJIOUEHA B y4€OHBIH IIJ1aH 10 MPOrpaMMme MoJArOTOBKH
OakanmaBpuata no HampasieHuo 02.03.01 «MaremaTnka U KOMIBIOTEPHBIE HAYKH», MPOQPHUIH
«MaTtemaTuka 1 KOMIbIOTEPHbIE HAYKW» U BXOJUT B BapHaTUBHYO yacThb biioka 1, hopmupyemytro
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOLIEHUH, KaK JUCLUILIKHA 10 BEIOODY.

Jucnuminza (MOIyib) sIBJISIETCS BBIOOPHOW U JOCTYIHA JUIsl U3ydeHus Ha 3 uiu 4 Kypce B
5, 6, 7 wmm 8 cemecTpe Ha BbIOOp IOCIE YCIEIIHOTO OCBOEHHS JUCHMIUIMHBI «OCHOBBI
IIPOMBIIIIEHHON pa3padoTKU».

Heap n3yyeHus 1MCUMIIMHBI (MOLYJI1): OCBOCHHE METO/I0B U IIPAKTHUK JJIs1 TOBBIILIECHUS
HAJEKHOCTH, MAaCIITaA0OUPyeMOCTH U 3PPEKTUBHOCTU IKCILTyaTAI[MH MPOTPAMMHBIX CHCTEM.

3agauu u3y4eHusi IMCHUIIMHBI (MOAYJIA):

— u3yuuTh (QyHAaMeHTanpHble NpuHIMIBl SRE, BKiIrouas KOHUENIHMH HaI&KHOCTH,
JIOCTYITHOCTH, TPOU3BOIUTEILHOCTH U MaCIITA0MPYEMOCTH, a TAKKE UX IPUMEHEHNE B PEAJIbHBIX
MPOEKTax;

— OCBOUTH MPAKTHYECKHE HABBIKM MOHUTOPHUHIA, aHAJIN3a UHIUJICHTOB, aBTOMATHU3AIHH
MIPOIIECCOB U YIPABJICHUS pUCKaMU JUTsl o0ecriedeHus: becriepeOoitHoi paboThl MPUIIOKEHUH;

— paspaboraTe yMeHMs N0 uHTerpanuu SRE-NpakTuk B )KM3HEHHBIH LUK pa3pabOTKU
[10, Bkirowast paboTy ¢ MHCTpYMEHTaMHU MAJisi TECTUPOBAHMS, ICTUIONMEHTa W ONTUMHU3ALUU
CUCTEM

B pe3ysbTare 0cBOCHUSI AUCHUILIUHBI (MOXYJIs1) 00y4ar0MiiCsl T0JIZKEeH:

3HaAmMb:

— OCHOBHBIE MOHATHUS U puHIUTEI SRE;

— JKHM3HEHHBIH IMKJI IPOTPaMMHOI0 cepBHUca: cOOpKa, pa3BEPTHIBAHHE, SKCILTyaTallus U
COIIPOBOXKJCHHUE;

— OCHOBHBIE IPUHIIMITBI pabOThI MPUIIOXKEHHH B 001auHOil cpene u Kubernetes;

— MOJXO0/Ibl K Ha0JII0JaeMOCTH, O€30ITaCHOMY BBIITYCKY U3MEHEHHH, OTKAa30yCTOHYMBOCTH
Y pearupoBaHUIO Ha UHIIUJICHTHI.

ymemsy:

— pa3BOpaYMBATh MPUJIOKEHUE B MPOMBILIIEHHOHN CpEIE;

— HacTpauBaTh 0a30Boe pa3BEpThIBaHHUE MpuiioxkeHus B Kubernetes;

— HCIIOJIb30BaTh JIOTH, METPUKHU M OTMOBEIIECHUS ISl TUarHOCTUKY JIerpaaluii;

— dopmymupoBats SLI/SLO 11 mos1630BaTEIbCKUX CIICHAPHEB,;

— IUIAaHUPOBATh OE€30MaCHBIN BBITYCK U3MEHEHMI, OTKAT U pearupoBaHne HAa UHIUICHTHI.

61ademo.

— HaBBIKaMU MPEBPAIICHUS TIPUIIOKECHUS B IKCILTyaTUPYEMBIi CEPBHC;

— HaBBIKaMU IMATHOCTUKU U pPEarupoBaHMsI HA JIETPaIallii CEPBHCA;

— HaBBIKAMHU [MOJIFOTOBKM OJKCIUTyaTallMOHHBIX apredakToB: SLO-IOKyMeHTa, IulaHa
penu3a, MHCTPYKIIUU pearupoBaHust U pa300p UHIUIEHTOB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Coaep:kaHue KOMIeTeHIIHH Nuauxarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4eHus Mo
AUCHMIINHE (MOTYJIIO)
VK-1. Crioco0eH OCyIIeCTBIISATh VK-1.1. 3HaeT MeTOAbI HOUCKA U
MTOWCK, KpUTHYECKUH aHaTN3 U aHann3a nHGOpPMAaIH B
cUHTe3 HH(popManuy, o0nactu pa3paboTKH, OCHOBHBIC
NPUMEHATh CHCTEMHBIH MOAXO] MPUHIMITB KPUTUYECKOH
JUTSL PETIICHUST TTOCTABICHHBIX OIIEHKH HCTOYHUKOB
3a1a4 nH()OpPMAITIH B HX
peNeBaHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WMCTOYHUKY HH(POPMALIUN U
CHUHTE3UPOBATh JaHHBIC U3
Pa3INYHBIX HCTOYHUKOB JUJISI
pelIeHus 3aaa4, IpUMEHSTh
CHUCTEMHBIH IMOXO/T K aHATU3Y
1 PEIICHUIO KOMIUIEKCHBIX
mpo0iieM
YK-1.3. NmeeT npakTHIeCKHAN OTIBIT
paboThI C COBpPEMEHHBIMU
WHCTPYMEHTaMH U
TEXHOJIOTHSIMH JJT1 00pabOTKH
nH(pOpMAaITIH,
(dbopMynUpoBaHHUHU
CTPYKTYpUPOBAaHHUHM 3a/1a4 Ha
OCHOBE TIOJTyYeHHOH
HHpOpMaIIH
OIIK-1. Crioco0eH KOHCYJIbTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIIHH U
HCIIONb30BaTh TEOpUH B 00JIaCTH
(dbyHIaMEeHTaTbHBIC 3HAHUS B MaTEeMaTHYECKOTO aHAIH3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JTUCIUTUTIH, METO/IbI
aHaJM3a, KOMIUIEKCHOTO H Y TIOJIXO/IbI, HCTIOJIb3yEMBIE B
(YHKIIMOHAIEHOTO aHaJH3a Pa3IUYHBIX 00JIACTSIX
anreOpbl, aHATTUTUYECKOM MaTeMaTHKH
re€OMETPHUH, OIIK-1.2. YMeeT IpUMEHSTh
nmud hepeHnnanbHOR MaTEMaTHYECKUE METOJIbI JIS
TeOMETPHH U TOIIOJIOTHH, pelIeHus MpoQecCHOHATEHBIX
T epeHInaATEHBIX 3aga4
YPaBHEHHUIA, TUCKPETHOM OIIK-1.3. VMeeT NpakTHYECKHUii OTBIT
MaTEeMaTHKH H Pa3paboTKH U peain3anus
MaTeMaTHYeCKOH JIOTHKH, MaTeMaTHYEeCKHX MOJIeNeH B
TEOPHH BEPOSITHOCTEH, npodeccCHOoHANTEHON
MaTeMaTHYEeCKOH CTaTUCTHKH U NEeSITebHOCTH
CIy4allHbIX IIPOLIECCOB,
YHCIICHHBIX METOJIOB,
TEOPETUYECKON MEXaHUKH B
npohecCHOHANBHON
JIeSITeITbHOCTH
OIIK-4. Crioco0eH HaxOauTh, OIIK-4.1. 3HaeTr 0a30BbIE OCHOBBI
aHaAJTM3UPOBATH, COBPEMEHHOTO

peann30BbIBaTh NPOIPAMMHO U

MAaTeMAaTUYCCKOT' O allapara,
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HCIIOJIb30BAaTh HA MPAKTHUKC
MAaTEMATUYCCKUE aJITOPUTMEL, B
TOM 4YHCJIC C IPUMCHCHUEM
COBPCMCHHBIX
BBIYHUCIUTCIBHBIX CHCTEM

CBS3aHHOTO C
MIPOCKTUPOBAHUEM,
pa3paboTKoi, peanu3anuei u
OIICHKOM KauecTBa
MPOTPaMMHBIX TIPOTYKTOB U
MIPOTPaAaMMHBIX KOMITICKCOB B
Pa3IMYHBIX 00JIACTSIX
YeJIOBEUECKOM JIeITENLHOCTH

OIIK-4.2.

YMeeT ucnonb3oBaTh 3TOT
MaTeMaTUYeCKHUH armapar B
npohecCUOHATBHOMN
JIeSITEIIbHOCTH

OIIK-4.3.

NmeeT mpakTHUECKUNA OMBIT
MPUMEHEHUS] COBPEMEHHOTO
MaTeMaTUYECKOTo anmnapara,
CBS3aHHOTO C
MIPOEKTHPOBAHUEM,
pa3paboTKol, peanu3anuei u
OLICHKOH KayecTBa
MPOTPaMMHBIX TPOTYKTOB U
IMPpOrpaMMHBIX KOMITJICKCOB B
Pa3IMYHBIX 00JIACTSIX
YEIOBEYECKON JIEATEThHOCTH

OIIK-6.

Crioco6eH pa3pabaTsiBaTh
AJITOPUTMBI U KOMITBIOTCPHBIC
HPOTPaMMBI, IPUTOIHBIE TS
NPaKTHIECKOTO IPUMEHEHHUS

OIIK-6.1.

3HaeT anropuTMHI pa3paboTKH,
KOMIIBIOTCPHBIC IIPOTpaMMBI, a
TaKKe aJrOPUTMBI

BBIYHCIIUTEIbHON MaTEMaTUKH

OIIK-6.2.

YmMeeT pa3zpabaThiBaTh
MaTeMaTU4YeCKUe MPOrpaMMHbBIe
MPOAYKTHI K KOMIUIEKCHI C
WCTIOJIb30BaHNEM COBPEMEHHBIX
TEXHOJOTUI
MIPOrPaMMHUPOBAHUS

OIIK-6.3.

Nwmeet mpakTryecKuid OnbIT
pa3pabOTKH MHTEIICKTYaIbHBIX
MHGOPMAITUOHHBIX CHCTEM JIJIS
BU3YaJIN3alliN PE3YIbTaTOB
HUCCIIEIOBAHUMI

IK-3.

Crroco0€eH UCIIOIb30BaTh
METOAbI MATEMATHUUYECCKOI'O U
AJITOPUTMHYECKOTO
MOJICITUPOBAHUS TIPH PEMICHUN
TeOpeTI/I‘IeCKI/IX n HpI/IKJIaI[HBIX
3a1a4

MK-3.1.

3HaeT OCHOBHBIE METOBI
MaTEMaTHYECKOI0 U
NTOPUTMUYECKOTO
MOJICJTMPOBAHMSI, @ TAKKE UX
HpI/IMeHeHI/Ie JJIA peIHeHI/ISI
TEOPETUYCCKUX U MPUKIIATHBIX
3a7a4

[K-3.2.

Ywmeer pazpabareiBath U
IIPUMECHATb MaTEMATUICCKUE
MOJEIIU U aITOPUTMBI AJIs
peUICHUA pa3]IMYHBIX 3a1a4,
AHAJIIN3UPYA [10JIyYEHHBIE
pe3ynbTaThl

[K-3.3.

Nwmeet mpakTUyecKuid OMbIT
HCIIOJIE30BaHUS METOIOB
MaTEMaTHIECKOTO U
aJrOPUTMHUYECKOTO
MOJICIIMPOBAHUS B PEATbHBIX
MIPOEKTAaX MJTU MCCIICTOBAHUIX
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3. TemaTu4yeckuii mjian

Nemr/

TpynoeMKocTh, akageMu4ecKue Yachl

HaunmMmeHnoBaHue

Ounas ghopma

pasaesia JUCHHUILIHHBI AyautopHas padora

TKY

(Monys) Jexuun

Camocrost (Tekymuii KOHTPOJIb
KonTpoanb TeJbHast yCIeBaeMoCTH)
padorta

CeMuHapbl
(mpakTHYecKk
ue 3aHATHS)

ITocne xoma: kak copt 4
CTaHOBHTCS CEPBHCOM B
npoje

2 2 32 Jomarree 3amanne 1

OOnauHas cpena: Kak 6
MPUIOKCHUE
JCTUTOUTCS ¥ KUBET (Ha
npumepe K8S)

4 2 32 JomarHee 3aganue 2

JKcIutyarauoHHast 8
BUJIMMOCTB: KaK
IIOHATB, YTO
MPUIIOKCHUE KHUBOE,
37I0pPOBOE U YTO JENATh,
€CJIN HeT

4 4 30 Jomarree 3amanve 3

HanéxHocts B 12
[POMBILIUIEHHON
AKCIUTyaTallMU; KaK
YIPaBISTh
H3MEHEHUSIMH, COOSIMH
W MHIUJECHTAMH

8 4 32 Jlomamrnee 3ananue 4

3auem c oueHKou

Hmozo: 30

18 16 126

Obvem oucyunaunovt (Mooyns)
(6 ax. u.)

190

Obvem Ooucyunaunvt (MoOoyns)
(6 3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOTYJIs)

Nen/m

HanMenoBanue pasgea
AUCHUIJIMHBI (MOLYJIs1)

ConepxaHue TUCHUNIHHBI (MOYJIs1) IO TeMaM

IMocne koma: kak codr
CTaHOBHTCS CEPBHCOM B TIPOJIE

SRE u myTh OT KOZa K CEpBHUCY
Konreiinep, apredakThl, peJPKUCTPU U TIEPBBIN JIETIION

2 ObnauHas cpena: Kak Kubernetes kak cpena UCTIONHEHNS TPUIIOKECHUN
npuiIokeHue aeriontces U xuBET | Joctyn k cepBucy nszBHe, Kondurypauus, CekpeTsl 1 IpOBEPKU
(ma mpumepe K8S) rotoBHocTH B Kubernetes
[TpunoskeHusi ¢ COCTOSTHUEM M 0a3bl JaHHBIX B 00Ja4HOH cperie
3 OKcIulyaTaudoHHast BUAUMOCTE: | HaOmiogaeMocTh Kak KOHTPaKT MEXy IPUIOKEHHEM U
KaK IIOHSTh, YTO IPUIIOKEHUE SKCIUTyaTaluen
KHUBOE, 3JJ0POBOE H YTO JIENATh, Jloru - paccienyem omMOKy MOJIb30BaTEIIs
€CIIU HET MeTpuKH - KaK HOHATh, YTO CEPBUCY MIIOXO
AJepTbl, KPpUTUYHOCTh M PaHOYKH - KOTJa U KaK pearupoBaTth
4 HanéxHocts B NpOMBIIIECHHON be3onacHslii pesn3 U cTpaTeruu AeIios

AKCIUTyaTallMK: KaK YIPaBIATH
HW3MEHCHHSAMU, COOSIMU U
WHIUJICHTAMHU

[Tokazarenu, uenu U cornamenue o0 ypoBHE 00CTy)KUBaHHS:
SLI/SLO/SLA u 6romKeT ommbok
ITaTTepHBI OTKA30yCTOWYUBOCTH
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PearupoBanue Ha MHIIUICHTHI B pa3dop mocie cOos
HanéxuocTs TaHHBIX

Pabora oy Harpy3koii: €MKOCTh, HACKIIIIEHUE U OFOKET
MPOU3BOAUTEILHOCTH
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxaplii cTyZeHT B TedeHHE BCEro Iepuoja OOydeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM 3 Jr000i TOUKH, TJIe eCTh NOJKII0ueHHe K cet MHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

Ocnoenaa numepamypa:

1. Kubernetes Ha npakTuke : mpakTaueckoe pykooactso / JI. Pocco, P. Jlaunep, A. bpang,
M. Xappuc. - Caukt-IlerepOypr : BXB-IletepOypr, 2022. - 496 c. - ISBN 978-5-9775-1210-7. -
Tekcer : anextponnsiid. - URL: https://znanium.ru/catalog/product/2123360

2. Besc, JI. Kubernetes u3nytpu : npaktuueckoe pykoojctso / JI. Besc, K. JlaB ; mep. c
anri. A. H. Kucenesa. - Mocksa : IMK Ilpecc, 2023. - 380 c. - ISBN 978-5-93700-153-5. - Teker
: anekTpoHHbId. - URL: https://znanium.ru/catalog/product/2109508

3. O6mauHble aApXUTCKTYPBI: pPa3pabOTKa yCTOMYMBBIX W OSKOHOMHYHBIX OOJIAYHBIX
NPUIOKEHUH : mpakTtudyeckoe pykoBojctBo / T. Jlamescku, K. Apopa, D. @app, I1. 3onys. -
Canxkr-IlerepOypr : [Tutep, 2022. - 320 c. - (Cepus «bubdnunoreka nmporpammucrtay). - ISBN 978-
5-4461-1588-4. - Tekcr : anekTponnsiid. - URL: https://znanium.com/catalog/product/2122938

Jlononnumenvnas numepamypa:

1. Pozenranp, K. Xaoc-unxunupunr. PeBomronus B pa3paboTKe YCTOMYUBBIX CHCTEM :
npaktuueckoe pykoojactBo / K. Pozentans, H. J[xoHnc ; nep. ¢ anra. B. C. fluenkoBa. - MockBa
: AIMK Tlpecc, 2021. - 284 c. - ISBN 978-5-97060-796-1. - Tekct : snextponssii. - URL:
https://znanium.com/catalog/product/2109480

6. MartepuajibHO-TeXHHYECKOE o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYOLICH
JIEMCTBYIOIIUM MPOTHBOIIOKAPHBIM TPAaBUIIaM U HOPMaM U 00ECTICeYHBAIOIIEH MPOBEICHUE BCEX
BUJIOB JIUCHUIUIMHAPDHOW W MEXIUCHUIUIMHAPHOW TMOATOTOBKM, MPAKTHUYECKOH M HAY4YHO-
MCCJIEI0BATENLCKOM padoT 00yUaIOIUXCsl, TPETYCMOTPEHHBIX YUSOHBIM TJIAHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO  THUMA, 3aHATHH CEMHHApPCKOro (IMPaKTUYEeCKOTO0) THIIA, TPYNIOBBIX W
WHAUBUAYAIbHBIX KOHCYIbTAIMMA, TEKYIIETO KOHTPOJSI U MPOMEKYTOYHON aTTECTAIlNH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M IOMEUIEHUS JAJI XpaHEHUS U MPOPUIaKTUYECKOTO
oOciry>kxuBaHus yueOHOro ob6opynoBanus. IloMemeHuss yKoOMIIJIeKTOBaHbI CIIEHUAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYy4YEHUs, CIYyXallUMU JJIsl MpeACcTaBlIeHusl y4eOHOoM
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne qucumInHbl (MOIYIIs1) 00ECIIeYnBaeTCS B YUCOHBIX ayIUTOPHSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHWYECKHMH KaIbKYJISITOPaMHU;

—  CHENHMaIU3UPOBaHHBIM 000pYyI0BaHUEM, BKIIFOUAs IEMOHCTPAIIMOHHOE 000PY10BaHHE.

[TomereHust 151 CaMOCTOSITEIBHON pabOThl 00YJaIONMIUXCsl, B TOM YHCIIE TPUCTIOCOOICHHBIE
JUTSL WCTIONh30BaHMs MHBAIWIAMH M JIMIAMH C OTPAHMYEHHBIMU BO3MOXHOCTSMHU 3JI0POBBS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» u
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https://znanium.com/catalog/product/2109480

obecrieueHreM  JOCTyNa B JJEKTPOHHYIO  HHGOPMAIIMOHHO-00pa30BaTEeIbHYI0  Cpeay
YHusepcurera.

OOyyaromMmMcst MPeNOCTaBIAETCS JOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YyHClie AJNEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo¢decCHOHaIbHBIM 0a3zaM
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue noprasa Ccbuika
(M3naHus, Kypca, 1I0KyMeHTa)
1. | Hayunas snektponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubamoTeka
2. Bbasza gauaeix qua | T-cnemuanucros https://habr.com
3. | ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbii cailT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIETO 0Opa3oBanus Poccuiickoit demeparumn

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

6. | Mudopmanuonnas cucrema "Exunoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTelIbHBIM pecypcam"

7. | Enunas xomnekiums nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®denepanbHblii IEHTP HHPOPMALIMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHbr WHGOPMAIIMOHHBIX TEXHOJIOTHH, WCIOJIB3YEMbIX IPH  OCYIICCTBICHUU
00pa3oBaTeNbHOIO MpoIiecca Mo AUCIUIUIMHE (MOIYJI0), B TOM YUCJIE KOMIUIEKT JUIIEH3MOHHOTO
IPOrPaMMHOTO  OOECIICYCHHsI, COBPEMEHHbIE TMPOPECCHOHANbHBIE 0a3bl  JaHHBIX H
UH(POPMALMOHHBIE CIIPABOYHBIC CHCTEMBI:

HaunmenoBanue I1O IIpousBoacreo JInuensuonnoe / cBOGOTHO
pacnpocTpaHseMoe

Onepalmmmble CHUCTECMBbI:

Microsoft Imagine (Windows Client, Server) | sapy6exmoe | muuensnonnoe

Bpay3sepsbI:

Slupexc.bpaysep OTEYECTBEHHOE CBOOO/THO pacpoCTpaHsIeMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHNS:

Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIMIIEH3HOHHOE

TeXstudio 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpamMmHoe oGecniedyeHne 15 IVIAHMPOBAHNUS M Y4eTa BPEMEHM:

Toggle app | 3apy6exHoe | cBOGOIHO pacIpocTpaHseMoe
CucTeMBbl YHpaBJieHHsI MPOEKTAMM:

Microsoft Imagine (Project) | sapy6exmnoe | nuuensuonnoe

CucreMbl ynpapJjeHusi 6a3aMu TaHHBIX:

Microsoft Imagine (SQL Server) | 3apy6exHoe | nnnensuonHOe

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapy6exmnoe | nuuensuonnoe
CnpaBo4YHO-TPABOBBIE CHCTEMBI:

Koncynsrantlinroc: cipaBoyHO-IIpaBoBast OTEYECTBEHHOE JINLIEH3UOHHOE

cucTeMa

CpencrBa aHTMBHPYCHOM 3aILMTHI:

Kaspersky Endpoint Security mist 6usneca OTEYECTBECHHOE JIMLIEH3UOHHOE

Cranpaprasii Russian Edition

Cpennbl pa3padoTku:

Visual Studio Code | 3apyOexHoe | CBOOOHO pacIpoCTpaHseMoe
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Bash (Unix shell) 3apyOexHoe cBOOOTHO pacpOCTpaHsIeMOe
Anaconda 3apy0OeKHOE CBOOOHO PACIIPOCTPAHICMOE
Robotic Operating System 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACTIPOCTPAHIEMOE
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHSIEMOE
Cucrtembl ynpapjeHusi onéanorpaguyeckoii HHpopmManueii:

Zotero | 3apy6erxHoe | cBOBOIHO pacIpocTpaHseMoe
CepBHCHI H CITYKOBI:

Bind 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHSIEMOE
Docker 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe

7. Meroan4iecKue u OlleHOYHbIEe MATEPHAJIbI
MeToan4yeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHMILIMHBI (MOYJIs1)

B nponecce uzyuenus aucuurianasl (Moayns) «SRE u o0nauHble TEXHOIOTMM» B paMKax
TEKYILLEro KOHTPOJIsSI YCIIEBAEMOCTH HCIOJb3YIOTCS TaKue BHUJbl y4eOHON paboThl, KaK JICKIHH,
CEMHUHAaphl, JOMAIIHUE 33/JaHHs, a TaKK€ pa3jIUYHble BUIbl CAMOCTOSATEIbHONH pabOThI
oOyyaroImuxcst 10 3aJaHui0 [pernojaBarelis, HalpaBlIeHHblE Ha pPa3BUTHE HaBBIKOB
npoeCCHOHATBHON JIEKCHKH, 3aKpEeIUIeHHE NMPAaKTUYECKUX MPO(ECCHOHATBHBIX KOMIIETEHIIHIH,
HOOILPEHNE UHUIATHB.

Jlexyus — CHCTEMAaTH4YeCKOe, IMOCJIEI0BATEIbHOE, MOHOJOTHYECKOE  H3JI0KECHUE
npernoiaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIyeTCsS BECTH KOHCIICKT JICKIIUW: KPaTKO M CXEMaTHIHO
(UKCUPOBATh OCHOBHBIC HJCH, BBIBOJBI W OOOOIICHUS JICKIIMW; BBIICIATH BaXKHBIC MBICIIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HeoOXOIMMO OTMETHTHh BOMPOCHI WM MaTepUANbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHECHUS, U TIOMBITAThCS HAWTH OTBETHI B PEKOMEHJI0BAaHHOW nmuTepatype. Eciau
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIPOC W 3a1aTh €ro
MpernoAaBaTeNo Ha KOHCYIbTAIUK UM BO BPeMsI CEMUHAPCKOTO (MTPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 (hopma yueOHOM NesATeTbHOCTH, IPOBOAUMAs B Y4€OHOM 3aBEJEHUU IO/
PYKOBOACTBOM TMpEMojaBaTeNis, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJaHMsIX U IPYrux (opMax B3aUMOACHCTBHUS.

Jlns ycrenrHoi MoArOTOBKUA K CEMUHApY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATHA W OCHOBHBIMHU MaTCpUalaMH, 4TO0Bl MMETH BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxke MOJNE3HO MOATOTOBUTH BOIPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
r1y0Ke MOHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

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

[Ipu pabore Haj MAOMAIHUMM 33JaHUSIMU BaKHO BHUMATENIbHO O3HAKOMHTHCS C
TpeOOBaHUSAMHU M CPOKaMHU BBINIOJHEHUS. PexomMeHayeTcs pa3douBaTh 3a7aHus Ha STarbl, YTOOBI
n30exarb Meperpy3kd M Jydllle YCBOWTh MaTepuai, HCIOJb30BaTh pa3MYHbIE HCTOYHHKHU
uHpOpMaLKK, BKIIIOYasi yueOHUKH U OHJIaWH-PECypChl, Ui 0osee IiTy00KOro MOHUMAHUS TEMBI.

Camocmosmenvrnas paboma — paboTa CTYJEHTOB, HANpaBlieHHass Ha YIIyOJIEHHOE
W3YYEHUE OT/IEIbHBIX TEM U BOMPOCOB yUEOHON AUCIMILTUHBI (MOTYIs).

B nporniecce camocToATenbHON pabOThI CTYJEHTHI B3aUMOICUCTBYIOT C PEKOMEH/I0BAHHBIMU
MaTepuaiaMy MPU MUHUMAIIBLHOM yYacTHH MpenoiaBaTes. 3a1auu CTyJeHTa BKIIOYA0T padoTy
C KOHCTIEKTaMH JIEKIIUi (00paboTka TeKCTa), MOBTOPHOE U3yUEeHHUE yUeOHBIX MAaTEPHAIIOB, TUTAHOB
U TE3UCOB OTBETOB, U3YUEHHUE JOMOTHUTEIBHBIX TEM, BHIMIOTHEHHE yU4eOHO-HUCCIIEeI0BATEbCKIX
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3aJlaHUM U IPYyTroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o TUCHUIIJIMHE (MO)Iy.]'IlO)

Kpurepun noJiyyenusi ypoBHsI M OlleHUBAHHUS C(POPMUPOBAHHOCTH KOMIIETEHIIUI 0O
aucuunanue (Moay.a0) «SRE u 06;1a4HbIe TEXHOJI0THID)

OueHuBaHue ypoBHSA Yy4€OHBIX JOCTIXKEHUH, OOyYaromMXCs MO TUCIHUIUIMHE (MOIYJIIO),
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTALIUH.

IIpome:xyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOJIYJIO) OCYILIECTBIsieTcs B Qopme
3auema ¢ OYEHKOU, TPU STOM TPOBOJUTCS OIICHKA KOMIETCHIMHA, C(HOPMHUPOBAHHBIX TIO

JIUCILIUILINHE.

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

HCITONIB3YETCS JIeCATHOAIIbHAS ITKaJla OIICHUBAHMS, KOTOpass COOTHOCUTCSA C TPaJAMIIMOHHOU
nATHOATUTPHON IITKAJION CIIEAYIOIIMM 00pa3oMm:

JlecsiTuOANIbHAS OLIEHKA

IIaTudannnLHasn
OIlEHKA

O0mas xapakTepUCTHKA pe3yJabTaTa
00y4YeHus1 Mo JUCHUILTUHE (MOIYJIIO)

10

OTiIm4HO

9

OTiIm4HO

OTiIm4HO

CTyZeHT TOJHOCTBIO BIIAJICET 3HAHHUSIMHU,
W3JIO)KEHHBIMH B paboueil mporpamme, U
rIyOOKO  OCMBICISET —AucHuIuHy. OH
CaMOCTOSITEITEHO " JIOTUYECKH
IOCNIeIOBAaTEIbHO ~ OTBEYaeT Ha  BCE
BOIIPOCHI,  AKLEHTUPYsd BHHUMAaHUE Ha
HanOoyiee BaXKHOM. YMeeT aHaIN3UpOBaTh,
CpaBHUBATh, KJ1accu(UIMPOBATH,
00001aTh, KOHKPETH3HPOBAThH "
CUCTEMATHU3NPOBATH H3y‘IeHHLII>'I Marepmual,
BbIICIAA KIIFOYCBBIC MOMCHTBI u
yCTaHABIUBasg  NPUYMHHO-CJIEJCTBCHHBIC
cBsizu.  Yerko  QopMynmpyeT  OTBETHI,
YBEPEHHO HWHTEPHPETUPYET  PE3yJbTaThI
aHaJIM30B M JAPYTUX UCCIEIOBAHHH, a TAKKe
pemraeT ciaoxHbIe 3agaui. CTyAEHT XOpOIIOo
3HAKOM C  METOJaMH  HCCIIC/IOBAaHUS,
HEOOXOAUMBIMU hing MPaKTUYECKOU
JEATeNIbHOCTH, W yYMEeT  CBS3bIBATh
TEOPETHYECKHE  aCHEKThl  JTUCLUIITHHBI
(MOyIIsT) ¢ IPAKTUISCKUMU 3a]adaMHu.

Xopowo

Xoporo

CryneHT o0iiajaeT 3HAHUSMH TIpeaIMeTa
IOYTH B TIOTHOM 0OBeMe paboueit
MIPOTPAMMBI M CAMOCTOSITEIIHHO, JIOTHIECKU
[IOCTIeIOBATEILHO 1 BCECTOPOHHE OTBEYAET
Ha BCE BOIPOCHI, aKIICHTUPYS BHUMaHUEC Ha
Haubosee 3HAUUMBIX MOMeHTax. OH ymeeT
AHAJIM3UPOBATB, CpaBHUBATB,
KJIaccu(pUIIpPOBaTH, 060011aTh,
KOHKPETU3UPOBATh M CHUCTEMAaTH3HUPOBATH
VW3YYCHHBI MaTepuall, BBIACISAS €ro
KIIOYEBbIE acleKThl W  yCTaHABIIMBAs
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MaruéanabHas O0mas XapaKkTepucTHKa pe3yJabTaTa

JecATHOANIbHASA OLlEHKA
OLICHKA 00y4YeHus1 Mo JUCHUILTUHE (MOIYJIIO)

[IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U.
dopMyIUpyeT CBOM OTBETHI, YBEPEHHO
HMHTEPIIPETUPYET Pe3yJbTaThl aHAINU30B U
JIPYTUX HUCCIEJOBAHUN, a TaKXe pelaeT
CJIOJKHBIE CUTyallMOHHBIE 3afaui. CTyneHT
XOpOLIOo 3HaKOM c MeTOJaMH
HCCIICIOBaHUS,  HEOOXOAMMBIMH  JJIS
MIPaKTUYECKON JEesATETbHOCTH, U yMEeT
CBSA3BIBATH ~ TCOPETHYECKHUE  ACIHEKTHI
IIpeaMeTa ¢ MPaKTUYECKUMHU 3aadyaMH.

5 YnosnerBoputensHo| CtymeHT oOnamaeT 0a30BHIMH 3HAHUSIMU

4 YV 10BJIETBOPHTENBHO | 110 UCIHUILIMHE (MOJYJIIO), HO UCTIBITHIBAET
TPYAHOCTH IPU CAMOCTOSTENBHBIX OTBETaX

Y UCTIOJIb3YET HETOUYHbIe (popMyarpoBku. B
X0ZIc OTBETOB OH JOMYCKaeT OIHNOKHY,
Kacaromuecss CyTH BompocoB. CTyneHT
CIOCOOCH pelIaTh TOJNBKO CaMble MPOCTHIC
33a4¥ W BIAJEET JINIIb MHUHUMAJIBHBIM
Ha0OpOM METOJIOB HUCCIICIOBAHUSI.

3 He cnan CtymeHT He oOBIaaen 00sA3aTeIbHBIM
He cnan MHHAMYMOM 3HAHHH MO TMpPEAMETY U He
1 He cram MOXET OTBETHTh Ha BOIPOCHI, TaXe €CIH

npernojaaBareyib 3aa€T AOIIOJIHUTCIbHBIC

HAaBOJISIIUE BOIIPOCHL.

Hucturnnuna (Monynb) «SRE u oOnadHple TEXHOJOTHM» OIICHUBACTCA CIIEAYIOIINM
obpa3zom:

AKTHBHOCTD Bec KoaunuecTBo Onucanne

JloMalliHee 3aqaHue 10% 1 Ha6op 3amad o remam Henenn

1

JloMalliHee 3aqaHue 15% 1 Ha6op 3amad o remam Henenn

2

JlomarHee 3agaHue 30% 1 HaGop 3ama4 o remMam Henenu

3

JlomarnHee 3agaHue 25% 1 HaGop 3ama4 o remMam Heenu

4

3ayeT ¢ OLEHKOU 20% 1 [TuceMeHHast WK yCTHAsE paboTa HaJl 3aJJaHHEM,
HaIpaBJIEHHBIM Ha ITPOBEPKY MOTYyYEHHBIX 3HAHUN U
HAaBBIKOB I10 JTUCIHUILTHHE (MOYJITIO)

®opmyJia pacuéra UTOroBOi OLeHKH Mo AucuumianHe (moaynaw) «SRE n obi1auynblie
TexHoaorum». «0,1 x gomamuee 3amanue 1 + 0,15 x gomamuee 3amanue 2 + 0,3 X gomamHee
samanne 3 + 0,25 x gomarree 3amganue 4 + 0,2 X 3a4eT ¢ OLEHKOI».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIMXCS 110 JMCHHUIINHE (MOLYJII0)

IIpumepHbIe TOMaLIHUE 32/IaHUS
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Jlomainee 3aganue 1.

1. Onpenenenune poaeii B SRE: B xomanne pa3paOoTKu NPHIOKEHUS AJs OHJIAMH-
MarasuHa Beenute poiau SRE-umkenepa, DevOps-unxenepa u pazpadordyunka. OnuImmTe, Kak 3TH
pOJM B3aUMOJICHCTBYIOT B IIporecce oOecreueHus HaA&KHOCTH, W MPEUIOKHUTE IUIaH
pacnpezeneHust 00s3aHHOCTEH [1s1 00paOOTKHU UHIUICHTOB.

2. YeranoBka SLO u Error Budget: Jlns cepBuca nocraBku ensl onpenenure SLO 1o
noctynHoctH (99,9%), SLI (Bpems otkinuka API) u Error Budget (0,1% downtime). Paccuuraiite
JIOITyCTUMOE BpeMsl IIPOCTOsl 3a MecAll U o0bacHuTe, Kak Error Budget Bnusier Ha mpuHsTHE
pelIeHui 0 pesn3ax.

3. PaGora ¢ CRD B Kubernetes: Coznaiite co6ctBennoe Custom Resource Definition
(CRD) mys ympaiienust kKoHpuUrypamusimMua MukpocepBucoB B Kubernetes. PasBepHute ero B
KJIacTepe ¥ MPOAEMOHCTPUPYUTE, KaK OHO HHTETPUPYETCS ¢ KOHTPOJLIEpAMH [T aBTOMATH3aIuN
MacIITaOMpOBaAHUSI.

4. Hactpoiika Ingress 175 cereBoro aocryna: B Kubernetes-knacrepe Hactpoiite Ingress
uist BeO-npuiioxenus ¢ nogaepxxkkoit HTTPS, mapuipyruzanueii Tpaduka Ha OCHOBE IMyTeil U
6a3oBoil ayrenTudukanueii. [IporecTupyiiTe AOCTYMHOCTh NPHIOKEHHUS W3BHE M 00pabOTKY
omun6ok 404/500.

5. Jenioii TeCTOBOro mMpujoKeHusi U opranusamnus on-call: Pazsepuute npocroe Beo-
npuiokenue (Hampumep, Ha 06a3ze Nginx) B Kubernetes ¢ wucnonb3oBanuem Helm-uaprtos.
Opranusyiite poranuto on-call eKypcTB Ui KOMaHBI U3 3 YEIOBEK, BKJIFOYAs PACIHCAHUC U
MPOLEAYPHI ICKANALUK HHIIUICHTOB B Hepabouee BpeMs.

Jlomamnee 3a1aHue 2.

1. Coop merpux c¢ Prometheus: Ycranosure Prometheus B Kubernetes-kmactepe u
HacTporTe cOop MeTpuk ¢ npuinoxenuid (Hampumep, CPU, nmamsite, HTTP-3anpocsr). Coznaiite
IpaBUJIa JUIsl arperaluy JaHHbIX U SKCIIOPTUPYHTE UX B XPaHUIIUILE IS [TOCIIeIYIOIIEro aHaIu3a.

2. Anaqm3 jgoros ¢ Kibana: Unrerpupyiite ELK-crek (Elasticsearch, Logstash, Kibana)
1t coopa noros u3 Kubernetes-niogos. Hactpoiite nam6opa B Kibana st ¢punbTpanuu u norcka
OIMOOK B JIOTaX MPUJIOKEHNUS, BKITFOUAsT BU3yaTH3aIHIO TPEHI0B IO BPEMEHH.

3. OocepBadouiutu Kubernetes: B kiactepe Kubernetes HacTpoliTe MOHUTOPUHT METPUK
(c Prometheus), noros (¢ Fluentd) u coOwituii (c Kubernetes API). Co3naiite 0a30Byt0 IpakTHKY
JUIs aBTOMATHYECKOTO OTIOBEILEHHS TIPH MPEBBIIIEHUH TOPOTOB 110 UCIOJIB30BAHUIO PECYPCOB.

4. TlpoexTupoBanue meTpuk u SLI: [ API-cepBuca cnpoextupyiite metpuku (latency,
error rate, throughput) u cootserctytomme SLI mo best practices (RED/USE metomonoruw).
OOBsicHUTE, KaK ATH METPHKH MOMOTYT B OIICHKE HAAEKHOCTH M TPEIIOKUTE CIIOCOOBI HX
U3MEpEHUs.

5. Busyanmmzaumsa c¢ Grafana: Cospaiite mambopn B Grafana, noaxiaro4€HHBIN K
Prometheus, ¢ nanensmu mias SLO (moctynHOCTb, latency) v 1mosib30BaTeIbCKUMHU METPHKAMH.
JloGaBbTe anepThl Ha OCHOBE TOPOTOB M MPOJEMOHCTPHUPYHTE, Kak Hambopa TOMOTaeT B
MOHUTOPHHTE COCTOSIHHSI CUCTEMBI.

Jdomamnee 3ananue 3.

1. Hacrpoiika aneprunra c Alertmanager: B Prometheus Hactpoiite npaBuia aneptunra
JUIST KPUTHYECKUX MeTpuK (Hampumep, downtime cepBHca) W MapHIPpyTH3AIUIO Yepes
Alertmanager na Slack/email. Co3maiite runbook ¢ mraramMu Mo yCTpaHEHHIO THUIIUYHOTO
MHIMAEHTA, TAKOro Kak neperpyska CPU.

2. Peammzauus crparerun rolling deployment: B Kubernetes peamusyiite rolling
deployment ayiss oOHOBIIEHHs Bepcuu npriiokeHus: 6e3 downtime. OnummTe mpoIecc, BKI0Yas
npoBepky health checks, u cmoaenupyiite cienapuii oTkaTa npu 0OHAPY>KEHUH OIMINOOK.

3. Blue/Green u Canary deployment: Hactpoiite blue/green deployment st Be6-cepBuca
B Kubernetes, Bkmowass OanaHCHpOBKY Tpaduka. 3aTeM Iepedaure K canary-CTpaTerud,
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nocrerieHHo Hampasisis 10% Tpaduka Ha HOBYIO BEPCHIO, M ONUILINTE KPUTEPUU AJIsL TTOJHOTO
HEePEKITIOUYEHUSI.

4. banaHcMpoBKa HAarpy3ku H YycroiiumBocTh: Hactpoiite L7-6anancupoBmuk
(mampumep, ¢ NGINX Ingress) ans pacmpeneneHus Tpaduka MeEXIy MHUKPOCEPBHCAMHU.
PeanusyiiTe MexaHu3Mbl YCTOMYMBOCTH, TaKUE Kak circuit breaker u retry, mis 00paboTku cOoeB
B 3aBUCHUMOCTSIX.

5. Troubleshooting unumuaenToB: B kiacrepe Kubernetes ¢ mpunoxenuem m Kafka
pa3bepuTe MHIMIEHT: MOTepsi cooduiennii B Tonuke. Vicnonp3yiite nactpyments! (kubectl, logs,
metrics) JuIsl IMarHOCTUKH, OMpeaesuTe root cause (Hampumep, KoHurypamus retention) u
NPEUIOKUTE MEPHI 110 TMPEIOTBPAILIECHUIO.

3aganus AJ151 IPOMEKYTOUYHOM ATTECTANUM 110 JUCHHUILIMHE (MOTYJII0)

Ne i/ 3ananue OtBer Kommnerenuus
1 | Kakoii MeTo CHCTEeMaTHYECKOTO TOUCKa O0630p Hay4HOI TUTEPATYPHI / YK-1

uH(pOpMaLIUK UCTIONB3YETCS IS literature review
BBISIBJICHHS JIYYIIHNX [IPAKTUK B 00J1aCTH
HaEKHOCTH CUCTEM?

2 Kaxoii nogxon npumensercs s AHanu3 peneBaHTHOCTU U YK-1
KPUTHYECKOM OLIEHKU 1OCTOBEPHOCTH BaJIMJJHOCTH UCTOUYHUKOB
HCTOYHUKOB IIPH aHAJIN3E METPUK
OTKa30yCTOWYUBOCTH?

3 Kaxoit meTon ucnonb3yercs s Merta-aHanu3 / CHHTE3 JaHHBIX YK-1
00bEIMHEHUS JaHHBIX U3 HE3aBUCUMBIX
HNCTOYHHUKOB IIPHU NOCTPOESHUH MOJEIH
OTKa30B?

4 Kakas coBpemeHHasi TEXHOJIOT U CucTeMbl TOTOKOBOW 00pabOTKH YK-1
MTO3BOJISIET ABTOMATHU3UPOBATH COOp 1 JAaHHBIX / stream processing
00paboTKy TeIIEMETPHUHU B
pacrnpenenéHHbIX CUCTEMax?

5 Kaxoii maTemaTndeckuii armapar Huddepenunanbasle ypaBHEHUS OIIK-1
MPUMEHSIETCS JUISL OTIUCAHUS TTOBEICHUS
CHCTEM C TOYKH 3PEHHUST HEITPEPHIBHBIX
W3MEHEHUI BO BpeMeHu?

6 Kakas obmacTh TUCKpETHON MaTeMaTHKH Teopust KOHEUHBIX aBTOMATOB OIIK-1
WCTONB3YETCs ISl MOJICINPOBAHUS
COCTOSIHMH CHUCTEMBbI (Hampumep,
"pabotaer”, "B oTkaze")?

7 Kaxkoii MeTo1 MaTeMaTUYECKOIT AwnHanus BeDKMBaeMOCTH / survival OIIK-1
CTaTUCTHUKH TIPUMEHSIETCS JUTS OICHKH analysis
BEPOSITHOCTH OTKa3a CepBHCa HA OCHOBE
HUCTOPHUYECKHX JaHHBIX?

8 Kaxkas Mmozgenp ucnonb3yercs st Croxactudeckuid poriecc / OIIK-1
MPOTHO3MPOBAHUS HATPY3KH HA CUCTEMY C BpPEMEHHOU psijl
ya€TOM ciy4aiHbIX (pakTopoB?

9 Kaxoii anroputm ucrnonbs3yercs 1uis XKanueiit anroput™ / dynamic OIIK-4
ONITUMM3ALUH pacIipeesiCHNs] Harpy3Ku programming
MEX]1y CEpBEpaAMHU C YUETOM
OTrpaHHYEHHI?

10 | Kakoii meTon npuMeHseTcs AJ1sl aHaIn3a CratucTuyeckoe MOJIEIMPOBAHNE OIIK-4
BpeMeHHbIX psifoB MeTpuk (CPU, latency) / time-series analysis
B MOHHUTOpUHTE?

11 Kakoit MaTeMaTHYECKUN TOAXO BepositHOCTHast MO/iesb / TEOpUS OIIK-4
UCTIONB3YyeTcs sl pacuéra OropKeTa BEPOSITHOCTEH
omubOok (error budget) B SRE?

12 | Kakoii aNropuT™M MpUMEHSIETCS JUTSI Anroput™ yrpasienus / control OIIK-4
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ABTOMATUYECKOTO IPHUHSATHUS PEIICHUN O
MacmTabupoBaHUN?

theory (nanpumep, PID)

13 | Kakoit moaxoj K pa3paboTke Wudpactpykrypa kak kox / [aC OIIK-6
MPOTPaMMHOT0 00eCIIeYeHHsI TO3BOISIET
aBTOMAaTH3HPOBATH Pa3BEPTHIBAHHE U
OTKAaT U3MEHEHUN?

14 | Kakoit MeToJ1 UCTIONB3yeTCs IS [Moctpoenue rpadukos OIIK-6
BHU3YaJIN3allUN METPUK BpeMeHHbIX paaoB / dashboarding
MPONU3BOIUTEIFHOCTH B PEATEHOM
BpeMeHH?

15 | Kakoii cioco6 nporpammuoii peanuzanuu | CoOBITHHHO-OpUEHTHPOBAHHAS OIIK-6
MO3BOJISIET 00pabaTHIBATh COOBITHS B apxuTektypa / event-driven
pearbHOM BpeMEHH? programming

16 Kakoiif MmeTos1 TpuMeHsieTCs JjIsl OLIEHKHU MoenupoBaHue Ha OCHOBE IK-3
YCTOWYMBOCTH CHCTEMBI K THKOBBIM cumyssinun / Monte Carlo
Harpy3kam?

17 | Kakas MoJenb UCOIb3yeTcs s DKCHOHEHINATEHOE IK-3
HIPOTHO3UPOBAHUS BPEMEHU pacrpeneneHue / cy4aiHbIN
BocctaHoBienus (MTTR) nocine porecc
uHIMaeHra?

18 | Kaxoif moaxo/ K yIpaBIeHHIO MonenupoBaHre Ha OCHOBE IK-3
HaIE&KHOCTBIO BKITFOYACT (POpMaIIbHOES SLI/SLO
oTpe/ieNieHHe 1eTIeBbIX TTOKa3aTenei
(SLO)?

19 | Kakoit MeTon mpuMeHSIETCS IS AHanm3 iepeBa pemeHuit / IK-3
ONTHMH3ALUH YaCTOThI PEJIN30B C yU4ETOM decision tree analysis
PHUCKOB?

20 | Kakoii anroput™ UCTIONB3yeTCs IS MeToap1 MamMHHOTO 00yUeHus / IK-3

IpesicKa3aHus cO0eB Ha OCHOBE
aHOMaJIMH B MeTpuKax?

anomaly detection
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