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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouass mporpamma nuctuiuimHbl (Moayiist) «OOnadHbIe TEXHOJOTHH» COCTaBICHA B
COOTBETCTBUHM C (ellepalbHbIM TI'OCYyJapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIErO
oOpa3zoBaHus — Oakanaspuat 1o cuneruansHoct 02.03.01 Marematuka 1 KOMIBIOTEPHBIE HAYKH,
npodwis PazpaboTka, yTBepkKIeHHbIN NpHUKa30M MUHHUCTEPCTBA HAYKH U BBICIIEr0 00pa30BaHUs
Poccuiickoit ®eneparuu Ne 807 ot 23.08.2017 roxa.

Nzyuenne pucuumaunsl (Momyns) «OOnauHble TEXHOJIOTMH» I103BOJISET OCBOUTH
COBPEMEHHBIE METOBI XpaHEHUs, 00paOOTKH U yIpaBJIEeHUs JaHHBIMHU, 00ecreunBasi THOKOCTh U
macmtabupyemocts  IT-uH@pacTpykTypbl. OTO KPUTHYECKM BaXHO JUIsl  IOBBILICHUS
3 PEeKTUBHOCTH OM3HECAa M BHEPEHUS! HHHOBAIIMOHHBIX IIU(PPOBBIX PEIICHUN.

MecTo AMcHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOorpaMmbl

Hacrosimas nucuunianHa (MOayJib) BKJIOUEHA B y4€OHBIH IIJ1aH 10 MPOorpaMMe MOArOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIb
PazpaboTka M BXOIMUT B BapuaTUBHYIO uyacTb bioka 1, ¢dopmupyemyro ydyaCTHHKaMu
00pa3oBaTebHBIX OTHOIICHUH.

Jucnumimza (MOyib) sIBJISIETCS BBIOOPHOW U JOCTYIHA JUIsl U3yueHus Ha 3 uiu 4 Kypce B
5, 6, 7 ceMecTpax Ha BBIOOD.

Leap u3yyeHus IUCHUILTHHBI (MOAYJIs1): POpMUPOBAHUE HABBIKOB PA0OTHI C 0OJIAYHBIMU
wiatopmamu Ui 3 (HEKTUBHOTO CO3/IaHUS, Pa3BEPTHIBAHUS U YIIPABJICHUSI COBpeMEHHBIMU | T-
CEpBHCAMH.

3agaum u3y4yeHus TUCHUILIMHBI (MOYJIs1):

— HU3YYUTH OCHOBHBIC KOHICTIIUHA U MOACIIN 00JIaYHBIX BBIQHCHGHHﬁ, BKJIrO4as CECPBUCHL
IaaS, PaaS u SaaS;

— OCBOUTH MPHUHIMIBI MPOEKTUPOBAHMS U pa3BEPTHIBAHUS OOJIAYHBIX APXUTEKTYp C
yueToM 0e30MacHOCTH ¥ MacIITabupyeMOoCTH;

— HAYYUTHCS MPUMEHSATh HWHCTPYMEHTHI U MIATPOPMBI OONAYHBIX MPOBANUIEPOB IS
pelieHus MpakTUUECKUX 3a/1a4 B pa3paboTKe MpOrpaMMHOTO 00ECIIEYEHHUSI.

B pe3ysbTare 0cBOeHUSI AUCHUILIUHBI (MOIYJIs1) 00y4ar0MiiCsl T0JIZKEeH

3HaAmMb:

— KIJIIOYEBEIE TEXHOJIOTUM U UX pojin B 00JIaYHBIX BBEIYHCIICHUSX,

— TIPUHIUIIBI U30JISIIIUU PECYPCOB U 0OECTICUeHHST O€30MaCHOCTH MPU BUPTYaIU3aINH;

— METO/Ibl YIPABJICHUS pecypcamMu, aBTOMATH3allUN U OPKECTPAIIMH B 00JIaKe;

ymembp:

— IUIAaHUPOBaTh pacnpezenenue ceppucos no [{O/am;

— TPOEKTUPOBATH MACIITA0MpyeMble KOHDUTYPALIUH TTPUIIOKEHUH

enademup:

— HaBBIKOM peau3allii CEPBHCA C UCTIOIb30BAHUEM O0JIAYHBIX TEXHOJIOTHH.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAKTHON paboThl 00YYaIOLIMXCS € IeJarorn4eCKUMHU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs 10
AUCHMIJIMHE (MOTYJIIO)
VK-1. Crioco0eH OCYIIeCTBIISATh TIOUCK, VK-1.1. 3HaeT MeTOAbLI IOKUCKA U aHaAJIN3a
KPUTHYECKAN aHAIN3 U CHHTE3 nH(pOopMaIuu B 001aCTH
nH()OpMAaITIH, IPUMEHSTh pa3pabOTKH, OCHOBHEIC
CHUCTEMHBII TOIXO0/ AJIS peIeHHUs MIPUHIIUTIBI KPUTHYECKOH OIICHKH
MOCTaBJICHHBIX 33729 HMCTOYHUKOB HH()OPMAITUU U UX
pEJIeBaHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WMCTOYHUKYU MH(POPMALIUU U
CHHTE3UPOBATh JIAHHBIC U3
Pa3IMYHBIX ICTOYHUKOB JIJIS
peleHus 3a1a4, IPUMEHATh
CHUCTEMHBIH MOAX0/T K aHATN3Y U
PEIICHUI0 KOMIUIEKCHBIX IPpobeM
YK-1.3. NmeeT npakTU4eCKUN OTIBIT
paboThI C COBpPEMEHHBIMU
WHCTPYMEHTAaMU W TEXHOJIOTUSIMU
IUtst 00paboTKK MHPOpMAIINH,
(dbopMynupoBaHHUHU
CTPYKTYpUPOBaHHUHM 3a/1a4 Ha
OCHOBE NIOJTY4YeHHOH nH(popMauu
OIIK-1. Crioco0eH KOHCYJIbTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIIHH U
UCIIOJIb30BaTh TEOpHH B 00JIACTH
¢dbyHIaMEeHTaTbHBIC 3HAHUS B MaTeMaTHYECKOTO aHAIN3a U
o0nacTu MaTeMaTH4eCKOro CMEXXHBIX JUCIHIUINH, METOJBI U
aHan3a, KOMIIEKCHOTO U MOJIXO/IbI, UCTIONIb3yEeMBbIC B
(YHKIIMOHAIBHOTO aHaJN3a Pa3IMYHBIX 00JIACTSIX
anreOpbl, aHATUTHIECKOH MaTeMaTHKH
reoMeTpud, TudHepeHInaTbHON OIIK-1.2. YMeer npuMeHsITh
TeOMETPHH U TOIIOJIOTHH, MaTeMaTHYEeCKHe METOJIbI IS
¢ dhepeHInaNbHBIX yPaBHEHHIA, pelIeHus NpoQecCHOHATEHBIX
JTVICKPETHON MaTeMaTHKH U 3324
MaTe€MaTHYECKOM JIOTUKH, TEOPHU OIIK-1.3. Nmeer nmpakTUyecKui ONbIT
BEPOSATHOCTEH, MaTEMaTHYECKOI pa3paboTKH U peaanu3aius
CTaTHCTUKH U CITy4alHBIX MaTEMaTHYECKUX MOJICIICH B
MPOIIECCOB, YUCIEHHBIX METOJIOB, npodeccCHOHANEHON
TEOPETUIECKON MEXaHUKH B JIeSITeTbHOCTH
npohecCHOHANBHON
JIeSITEIIbHOCTH
OIIK-4. Crioco0eH HaxXOauTh, OIIK-4.1. 3HaeTr 0a30BbIE OCHOBBI

AHAJIN3UPOBATDH, PCAJIM30BbIBATH
IIPpOrpaMMHO U HMCIIOJIB30BATh Ha
IMPAKTUKE MaTEMATUYCCKUEC
AJITOPUTMBI, B TOM YHUCJIE C
MPUMCHCHUCM COBPEMCHHBIX
BBIYHUCIIUTCIIBHBIX CUCTEM

COBPEMEHHOT'O MaTeMaTHYECKOTO
anmnapara, CBI3aHHOTO C
MPOEKTHPOBAHUEM, Pa3pabOTKOM,
peanu3anmeii 1 OlleHKOW KadyecTBa
NPOrpaMMHBIX TIPOAYKTOB U
MPOTPAMMHBIX KOMILJIEKCOB B
Pa3IMYHBIX 00JIACTIX
YEJIOBEUYCCKOM JCSTEIbHOCTH
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OIIK-4.2.

YMeeT ucnosb30BaTh 3TOT
MaTeMaTUYeCKHUH armapar B
poheCcCUOHATBHOMN
JISSATEIILHOCTH

OIIK-4.3.

NmeeT mpakTHUEeCKUNA OMBIT
MIPUMEHEHUS] COBPEMEHHOTO
MaTeMaTUYeCKOro anmnapara,
CBSI3aHHOTO C MPOEKTUPOBAHUEM,
pa3paboTKOM, pearn3amueii u
OIIEHKOW Ka4ecTBa MPOTPaMMHBIX
MPOJIYKTOB U MPOTPAMMHBIX
KOMIUIEKCOB B PA3JINIHBIX
00macTsx 4enoBedecKon
JIEATETLHOCTH

OIIK-6.

CrniocoOeH pa3pabaThiBaTh
QJIITOPUTMBI M KOMITBIOTEPHBIC
[POrPaMMbI, IIPUTOIHBIC IS
IMMPAKTHYCCKOT0 IPUMCHCHHNA

OIIK-6.1.

3HaeT adropuTMBI pa3paboTKHy,
KOMITBIOTEPHBIE TPOTPAMMBI, a
TaKOKe aJrOPUTMBI

BBIYUCIUTEIHHON MaTEeMaTHKH

OIIK-6.2.

YmMeeT pa3zpabaThiBaTh
MaTeMaTHYeCKHe MPOrpaMMHEBIC
NPOAYKTHI U KOMILIEKCHI C
HCIIOJIb30BaHUEM COBPEMEHHBIX
TEXHOJIOTHI IPOrpaMMHPOBAHHSI

OIIK-6.3.

Nmeer mpakTUyecKUid ONbIT
pa3pabOTKH MHTEIUICKTYaIbHBIX
WHPOPMALTUOHHBIX CUCTEM IS
BH3YaJIN3alliN PE3yIbTaTOB
HCCIIEA0BAHUM

IK-3.

Cr1oco0€H UCIIOIb30BaTh METOIbI
MAaTEeMAaTUYECKOTO U
AJITOPUTMHYECKOTO
MOJICITUPOBAHUS TIPH PEIICHUN
TeOpeTI/I‘IeCKI/IX n HpI/IKJIaI[HBIX
3a1a4

IK-3.1.

3HaeT OCHOBHBIE METOBI
MAaTeEMaTHYECKOTO U
ANTOPUTMUYECKOTO
MOJICJIMPOBAHMS, a TAKIKE UX
HpI/IMeHeHI/Ie JJIA peIHeHI/ISI
TEOPETUYCCKUX U MPUKIIATHBIX
3a7a4

[K-3.2.

YmMmeeT pa3pabaThiBaTh U
MPUMEHSTh MaTEMATUICCKUE
MOJIENTH M AJITOPUTMBI JUISI
peUICHUA pa3IMYHBIX 3a1a4,
AHAJIIM3UPYA [10JIyYEHHBIE
pe3yIbTaTh

I1K-3.3.

Nwmeet mpakTUyecKuid OMbIT
HCIIOJIE30BaHUS METOIOB
MaTeMaTHYeCKOTO B
aJTOPUTMHUYECKOTO
MOJICITMPOBAHUS B PEATbHBIX
MIPOEKTAaX MITU MCCIICTOBAHUIX
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HanmeHoBaHnue Ounas ghopma TKY
pa3jaena IMCHUIITHHBI KonrakTHas padora CaMOCTOSITE (Texymmii
(Mony.ist) Jexuun CeMuHapsbl KonTpos LHAst KOHTPOJIbL
(mpakTuveckue ycreBaeMocTH)
padora
3aHATHS)
1 OCHOBBI 00JIAYHBIX 14 14 70 Keiic
BBIYHCIICHUI KonnokBuym
2 Wndpactpykrypa 10 10 42 Keiic
00J1aYHBIX BBIYMCIICHUM Kommoksuym
3 YupasineHue 4 4 18 Keiic
pecypcaMu B 00JIake Komnoksuym
3auem c oyenkoil 4 [Ipoekt
Hmozo: 28 28 4 130
O6vem oucyuniunst (M00ys) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJIS)
Nenr/m HaumenoBanue paszjesia Coaep:xanue TUCHUILNIMHBI (MOAYJIS1) 10 TeMaM
AUCHHUILIMHBI (MOYJIs1)
1 OcHOBBI 00J1a4YHBIX BEIUHCIEHUN | BBemeHue B KOHIEMIUIO "00aa4HbIX BeIuucaeHni". TexHomoruu,

JeKallre B OCHOBE 00MayHbIX BeIYKcieHui. [Ipenmyectsa u
HEIOCTATKH 00JauHbIX BRIYMCICHUH. DKOHOMUYECKas 9P ()EKTHBHOCTD
o0maynbIX pemeHnid. CTpykrypa obnaunbix pemennil. Coriamenus oo
ypoBHe oocnyxuBanus (SLA) u nenu obcmyxusanus (SLO).
3nauenue u cocraBiernne SLA u SLO B koHTeKcTe 00IaYHBIX YCIIYT.
VYrpo3bl 6e30macHOCTH B 001a4HbIX BRIYUCIEHUAX. O030p 001aUHBIX
IPOBaiIepPOB ¥ OCTAHOBKA 3a]au.

2 Hudpactpykrypa 001a4HBIX Apxurektypa coppemerroro LIO/]. [InanupoBanue u NpoeKTHpOBaHHE
BBIYUCIIEHUN LO/. YnpasieHue 1 IporpaMMHUPOBAHUE 00JIAYHBIX PECYPCOB.
Mogenu neHooOpa3oBaHMs 1 MEHEDKMEHT B obsake. Pa3paboTka
MHOTOYPOBHEBBIX 00JIa4HbIX NPHIIOKEHUH.
3 YmpasrneHnue pecypcamu B Buptyanuzauus cuctem, ceteii u xpanunuil. [lonnmanue posu

o0OJiake

BUPTYyaJIHM3allii B CO3/IaHIH OOJIAYHOM Cpe/Ibl M ee MPEUMYIIeCTBaxX 110
CPaBHEHHMIO C TPAIUIIMOHHON HHPPACTPYKTYPOH.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

Ocnognasa numepamypa:

1. Cenbko, A. B. PabGorta c BigData B oOmakax. OOpa0oTka W XpaHEHHE NAaHHBIX C
npuMmepamu u3 Microsoft Azure : mpakTudeckoe pykoBoacTBo / A. B. Cenbko. - Cankr-IlerepOypr
: [urep, 2019. - 448 c. - (Cepus «nsa npodeccuonanony). - ISBN 978-5-4461-0578-6. - Tekcr :
anexkTpoHHbI. - URL: https://znanium.com/catalog/product/1760812.

2. Jlonr, JI. Java B obmake. Spring Boot, Spring Cloud, Cloud Foundry : mpaktuyeckoe
pykoBozactBo / JI. Jlonr, K. bactanu. - Caukt-IletepOypr : Ilutep, 2019. - 624 c. - (Cepus
«becrcemneper O’Reilly»). - ISBN 978-5-4461-0713-1. - Tekcr : snekrponnsmd. - URL:
https://znanium.com/catalog/product/1756151.

3. Apynnen, J[. Kubernetes mis DevOps: pa3BepTbiBaHUe, 3aITyCK U MacIITaOUpOBaHUE B
obnake : mpakTuieckoe pykoBoactso / [I. Apynnen, JI. Jomunryc. - Cankt-IlerepOypr : [Tutep,
2021. - 384 c. - (Cepus «becrcemnepst O’Reilly»). - ISBN 978-5-4461-1602-7. - Tekcr :
anexkTpoHHbIi. - URL: https://znanium.com/catalog/product/1733701.

4. Unnpacupu, K. gRPC: 3anyck u skcrutyaranus oonaynsix npuioxxenuil. Go u Java s
Docker n Kubernetes : mpaktudeckoe pykoBoactso / K. Muapacupu, . Kypyny. - Caskr-
[TeTepOypr : [Tutep, 2021. - 224 c. - (Cepus «becrcemnepst O’Reilly»). - ISBN 978-5-4461-1737-
6. - Tekct : anexTponHsIit. - URL: https://znanium.com/catalog/product/1733695.

5. O6mayHble apXUTEKTYphl: pa3pabOTKa YCTONYHMBBIX W DKOHOMHYHBIX OOJauyHBIX
MpUWIOXKEHUHN : mpakTudeckoe pykoBoacTBo / T. Jlamescku, K. Apopa, 3. ®app, I1. 3onys. -
Cankr-IlerepOypr : ITutep, 2022. - 320 c. - (Cepus «bubaunoreka nporpammuctay). - ISBN 978-
5-4461-1588-4. - Tekcr : anextponHsiit. - URL: https://znanium.com/catalog/product/2122938.

Jononnumensnan numepamypa:

1. Cogetos, b. fI. ba3bl nannbix : yueoHuk 17 By30B / b. 5. Coetos, B. B. llexanosckuii,
B. JI. UeproBckoii. — 4-e uz., nepepad. u non. — Mocksa : U3narensctBo FOpaiit, 2025. — 403
c. — (Bwicmee oOpaszoBanme). — ISBN 978-5-534-18479-2. — Tekct : 31MeKTpOHHBIN //
OopazoBarenpHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/559898.

2. OcHOBBI TeXHOJIOTHH 0a3 NaHHBIX: yueOHoe mocooue / b. A. HoBukos, E. A. I'oprikosa,
H. T. I'padeena; mox pen. E. B. PoroBa. — 2-e uzn. — M.: JIMK TIlpecc, 2020. — 582 c. - ISBN
978-5-97060-841-8.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

YHuBepcUTET pacmojaraeT MaTepUualbHO-TEXHUUYECKON 0a30i, COOTBETCTBYIOIIEH
JENCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBaroleil MpoBeIeHne BCeX
BUI0OB I[HCL[HHJII/IHapHOﬁ n Me)K[[I/ICLII/IHJII/IHapHOI‘/JI IIOATrOTOBKH, HpaKTI/I‘IeCKOﬁ U HAay4YHO-
HCCIIEI0BATENbCKOM paboT 00YyUaIOMUXCsl, IPETYCMOTPEHHBIX YICOHBIM IIJTAHOM.

[TomerieHus1, KOTOpPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH IJIsl TPOBEACHUS 3aHATHHA
JEKIIMOHHOTO  THUIMA, 3aHATHH CEMHHApCKOro (IMPaKTUYEeCKOr0) THIIA, TPYNIOBBIX U
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https://znanium.com/catalog/product/1760812
https://znanium.com/catalog/product/1756151
https://znanium.com/catalog/product/1733701
https://znanium.com/catalog/product/1733695
https://znanium.com/catalog/product/2122938
https://urait.ru/bcode/559898

WHAUBUAYAIbHBIX KOHCYJIbTALMHA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOYHON aTTECTalllH, a TaKkKe
MOMEIIEHUS JUISI CAMOCTOSITEIILHOM paOOThI M IOMEIICHUS JJII XPAHCHUS U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MeOEIbI0 U TEXHUYECKHUMH CPEJCTBAMHU OOYUYCHUS, CIYXKAIIUMHU JJIsl MPEACTAaBICHUS YIeOHOM
nHpopMaIuu OOJIBIION ayAUTOPHH.

W3ydeHne qUCIHUIUTMHBI (MOTyJIsl) 0OECTICUNBACTCS B YUCOHBIX ayAUTOPHIX, OCHAIICHHBIX

— CTOJIAaMH U CTYJIbSIMU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHWYECKUMH KaJIbKYJISTOpaMHu;

— CIEUHaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomemeHust U1k CAMOCTOATEIBHOM paOOTHI 00YUAIOIIMXCSI, B TOM YHCIIE TPUCIIOCOOTICHHBIE
JUISL MCTIOJIb30BaHMs MHBAJIUIAMH M JIMIAMU C OTPAaHMYEHHBIMU BO3MOXHOCTSMH 3J0POBBS,
OCHAILEHbl KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
ofOecriedyeHHEeM  JIOCTylla B  JJIEKTPOHHYIO  HH(OpPMalMOHHO-00pa30BaTEeNbHYIO  Cpely
YHuBepcurera.

OOyyarommMcst TPeNOCTaBIAETCS MAOCTYN (B TOM 4YHCIE YIAlICHHBIN) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHHKAITMOHHON ceTn «HTEepHET», MIEKTPOHHBIM pecypcaMm (B TOM
Yuclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM MpO(eCcCHOHAIbHBIM 0a3zaM
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue nmoprasa Ccblika
(u3naHus, Kypca, 10KyMEHTA)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OonbIHOTEKA
2. Basa gausbsix mus | T-cnienuanucTos https://habr.com
3. Basza gauaeix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbIi caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oopazoBanus Poccutickoit deneparuu

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

6. | Mudopmanmonnas cucrema "Exannoe okHo noctymna | http://window.edu.ru/
K 00pa3oBarenbHBIM pecypcam”

7. | Enunas xomnexiums nudpoBsix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WH(OPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTeNbHOTO MpoIiecca Mo AUCIUTUINHE (MOIYJII0), B TOM YUCJIE KOMIUIEKT JUIIEH3MOHHOTO
IpPOrpaMMHOTO  OOeclieueHus, COBPEMEHHble mpodeccHoHanbHbie 0a3bl  JaHHBIX U
MH(OpPMaILMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnen3nonnoe / cB000HO

pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:

Microsoft Imagine (Windows Client, Server) | sapyGexuoe | nuuensuonHOe

BpaysepsI:

Sunekc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO pacipoCTpaHsIeMoe

Google Chrome 3apyOexHoe cBOOOJIHO pacnpocTpaHsieMoe

OducHble NPUIIOKEHNS:

Microsoft Imagine (Visio, OneNote) 3apy0exKHOe JIMIEH3UOHHOE

TeXstudio 3apyOeKHOE CBOOOJIHO pacpocTpaHsIeMoe

Adobe Acrobat Reader 3apyOexkHOE cBOOOJ/IHO pacnpocTpaHsIeMoe

IIporpamMmmHoe oGecnieyeHne VIS IVIAHNPOBAHMSA M YYeTa BpeMeHH:
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Toggle app | 3apyOekHOE | cBOOOJ/IHO pacnpocTpaHsIeMOe

Cucrtembl ynpaBjieHHs IPOEKTAMU:

Microsoft Imagine (Project) | sapyGesxHoe | nuuensnonHOE
Cucrtembl ynpapjeHHus1 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | 3apy6erxHoe | nuiensuonHOE
Cucrtemsbl peseppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGesxHoe | nuuensnonHOE
CnpaBoYHO-IIPABOBbIE CHCTEMbI:

KoncynbrantlLintoc: cripaBoYHO-TIPaBOBast OTCYECTBEHHOE | JIMIICH3HOHHOE
cucTemMa

Cpe/cTBa AHTHBMPYCHO# 3aIUTHI:

Kaspersky Endpoint Security mist 6usnaeca OTEYECTBEHHOE | JUIIEH3HOHHOE

Cranpaptaeiii Russian Edition

Cpensl pa3padoTKH:

Visual Studio Code 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Bash (Unix shell) 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Anaconda 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHoe CBOOOJIHO pacpoCTpaHsIeMoe
CopelliaSim 3apyOeiKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
ITakeThl NPOrpaMMHBIX CPEACTB U OUOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0exHoe CBOOOIHO pacpOCTPaHIEMOe
Cucrtembl ynpapjieHusi 0ndanorpaguyeckoii HHGpopManueii:

Zotero | 3apyOexHoe | cBOOOHO pacmpocTpaHsieMoe
CepBHuCHI U CJIYKObI:

Bind 3apyOeKHOE CBOOOJIHO pacipoCTpaHsIeMOe
Docker 3apyOexKHOE CBOOOJTHO pacIpoCTpaHsIeMOe

7. MeToanuyeckne v OlleHOYHbIEe MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHIIMHBI (MOYJIs1)

B mnpomecce usydenus aucuuiiuHbl (Momyms) «OOnauHble TEXHOJOTHH» B paMKax
TEKYIIEro KOHTPOJS YCIIEBAEMOCTH HCIIONB3YIOTCS TaKWe BHUIbI YI€OHOU pabOThI, KaK JIEKIUH,
CEMHUHApPBI, KOJIJIOKBUYMBI, KEHCBI, TPOEKT, a TAK)KE Pa3TUYHbIE BUIBI CAMOCTOSATEIHHONU PabOThI
oOydJaromuxcsi IO 3aJaHhI0  TpenojaBaTeNisi, HaNpaBJICHHbIE Ha pPAa3BUTHE HABHIKOB
npohecCHOHANBHOM JIEKCUKH, 3aKpEIIeHue MPAaKTUYeCKUuX MPo(hecCHOHATBHBIX KOMIETEHIINH,
MOOIIPEHNE UHUITUATHB.

Jlekyuss — CHCTEMaTHYECKOE, IIOCJIEIOBATEIbHOE, MOHOJIOTMYECKOE  U3JIOKCHHUE
npernojiaBaTeneM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOIO XapaKTepa.

B mpouecce nmeknui peKOMEHIYeTCs BECTU KOHCIEKT JIEKIMM: KpaTKO U CXEMaTU4HO
¢bukcupoBaTh OCHOBHBIE WJIEW, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISITh BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPY/IHEHHUS, U MONBITATHCS HAUTH OTBETHI B PEKOMEHJIOBAHHOW nuTeparype. Ecnu
pa3o0paThCsi B MaTepuane He YAaercs, clieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aThb €ro
IpernoaaBaTesio Ha KOHCYJIbTAllUU UM BO BPEMsI CEMUHAPCKOTO (ITPaKTHYECKOI0) 3aHATHUS.

Cemunap — 310 Gopma yueOHOI esATeTbHOCTH, IPOBOUMAs B Y4eOHOM 3aBEJCHHUH IO
PYKOBOACTBOM IIp€noJaBatciid, rA€ CTYACHTbBI AKTUBHO Y4YaCTBYIOT B O6CY)KI[6HI/ISIX,
NPAaKTUYECKUX 3aIaHUAX U Ipyrux opMax B3aMOACHCTBHSL.

Jns ycnenmHon moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMHTBLCA C TEMOU
3aHATHUA WU OCHOBHBIMHU MaATCpUAIaMU, I-ITO6I:.I HMCTb BO3MOKHOCTH AKTHMBHO Y4YaCTBOBAaTh B
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ob6cyxaeHuu. Takke MOJIe3HO MOATOTOBUTH BOIPOCHI M UIEH MJIsi OOCYKICHHSI, YTO TTIOMOXKET
Iy0Ke MOHATh MaTepual U IPOJEMOHCTPUPOBATH 3AMHTEPECOBAHHOCTD.

Keiic — npaktudeckas pa0oTa CTYACHTOB HaJ| pPEIbHBIMU WM CMOJCIUPOBAHHBIMU
3a/1a4aMH, 4TO MO3BOJISIET CTYACHTY IPUMEHATh TEOPETUUECKHUE 3HAHUS HA ITPAKTHKE.

CryaeHT caMOCTOATENIBHO pa3padaThIBaeT CTPATETHIO PELICHUs IOCTABIEHHOM 3a/1a41, 4TO
CIOCOOCTBYET PAa3BUTHIO HABBIKOB KPUTHYECKOI'O MBIIIJIEHUS U CAMOCTOSTEIBHOIO MPUHATUS
pewennii. Takol moaxo moMoraer NoAroTOBUTh Oy yIIMX CIIELUAINCTOB K PealbHbIM BHI30BaM
B X IPO(eCCHOHATBHOMN NeSTETbHOCTH.

Konnoxeuym — ycTHbIE OTBETHI Ha BOIPOCHI, CIIUCOK KOTOPBIX N3BECTEH CTYICHTY 3apaHee.

B mpouecce moArotoBKM K KOJUIOKBUYMY HEOOXOAMMO TMPOAHAIM3UPOBATH Y4ueOHBIE
MaTepualibl, 0O3HAKOMUBIINCH C JICKIUSIMHU, YI€OHHKaMH W JIONOJIHUTEIbHBIMA HCTOYHHKAMH,
AKINCHTHPYSA BHHUMAHMC Ha KIIOYCBBIX TEMax. PCKOMCHI[yeTCSI CO34aTb CTPYKTYPUPOBAHHLIC
KOHCIIEKTHI, BBIJIEIISISl OCHOBHBIC UJI€H, TEPMHUHBI U (POPMYIIBIL.

IIpoexm — uccnenoBaTenbcKas padoTa 10 Kypcy U IPe3eHTalMs Pe3yIbTaToB.

JUis ycnemHoi MOArOTOBKM K IPOEKTY: YETKO ONpeAeiuTe LEeNd M 3aJauyd IpOeKTa,
pacopenenure pojld U OO0S3aHHOCTH MEXKIYy YYacTHMKaMH, a TaKXKe YCTAaHOBUTE CpPOKHU
BBINOJIHEHUS KaX/101 4acTH paboThl. PerysspHo npoBoauTe BCTpeun Jyist 00CykIeHUs Iporpecca
Y PELICHUS] BO3HUKAIOLINX BOIIPOCOB.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIyOJEHHOE
U3YYEHHUE OTJICIbHBIX TEM U BOIIPOCOB YUEOHON AUCLMILIUHBI (MOIYJIS).

B nmpornecce camocTosATenbHOM pabOThl CTYEHThI B3aUMOJICHCTBYIOT C pEKOMEHJOBAHHBIMU
MaTepuaiamMy pu MUHUMAJIbHOM y4YacTHH MpenojaBatess. 3a1auu CTyJeHTa BKI0YaoT padoTy
C KOHCIIEKTaMU JIeKI1i (00paboTka TeKCTa), MOBTOPHOE M3yueHHE y4eOHBIX MaTepHaJIOB, IJIaHOB
U TE€3UCOB OTBETOB, M3yUEHUE JIONOJHUTENIBHBIX TEM, BHIMOIHEHHE YU€OHO-HUCCIIEI0BATENbCKUX
3aIaHUI U IpYyToe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo TMCHMIIJIMHE (MO}IyJIlO)

Kpurtepun nonyyenusi ypoBHsi M OLleHUBaHUAA CPOPMHUPOBAHHOCTH KOMIIETEHUHH 10O
aucuumiInHe (Moay.Jarw) «OdaadHbie TEXHOJIOT U

OneHuBaHue YpoBHSA Y4e€OHBIX JOCTI)KEHUH, OOYYarOMIMXCs MO TUCIHUIUIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUJIE TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAIIUH.

IIpomexyTouHasi arrecTamusi MO AUCHUIUIMHE (MOAYJIO) OCYIIeCTBIseTcs B (opme
3ayema ¢ OWeHKOW, TIPU ITOM TIPOBOJUTCS OIEHKAa KOMIIETCHIIMM, C(POPMHUPOBAHHBIX TIO
JMCIIUILIMHE.

Jns oueHMBaHUSA TEKYIIErO KOHTPOJSA YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUU
WCIIONIB3YETCS JIECATHOAITbHAS ITKaJla OICHUBAHUSI, KOTOpas COOTHOCUTCSA C TPaJAUIIMOHHOU
MATUOAIIIPHON MIKAJION CIEAYIONUM 00pa3oM:

HdecaTubannbuas IlaTudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Onenka 3a 3a4er
OLIEHKA OLICHKA o0y4eHuUs MO TUCHUTINHE (MOILYJII0)
10 OTtnuaHO 3auTeHo CTyIeHT MOJHOCTBIO BIAACET 3HAHHUSIMHU,
9 OTIINYHO 3a4TeHO M3IIOKCHHBIMA B pabodeil mporpamme, H
) OTIMYHO 3auTeHo DIyOOKO  OCMBICTISICT jaucnuiuinHay. OH
CaMOCTOSITETILHO u JIOTHYECKH
[I0CJIEI0BAaTENILHO OTBEYAET Ha BCE BOIIPOCHI,
aKUeHTHpYys BHHMaHHe Ha  HauOolee
BaYKHOM. Ymeer aHaJIM3UPOBATH,
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yueHusl 1O JUCHUILIUHE (MOYJII0)

CpaBHMBATH, KJIacCU(pUIUPOBATH, 000011aTh,
KOHKPETH3UPOBATh U CHUCTEMAaTH3UPOBATh
W3y4YCHHBIH MaTepHual, BBIACISS KIIIOYEBHIC
MOMEHTBl W yCTaHaBIWBas MPUYUHHO-
clencTBeHHble CBA3U. YeTko ¢opmynupyer
OTBETHI, YBEPEHHO HWHTEPIPETUPYET
pe3yabTaThl AHAJIN30B u IpyTHX
WCCIICIOBAaHUHM, a TaKkXKe pelaeT CIOXKHbIC
3agauyd. CTyOeHT XOpOomo 3HaKOM C
METOAAMHU HCCIEJOBAaHUs, HEOOXOIUMBIMU
JUTS TIPAKTUYECKOW JIEATSITBHOCTH, U yMEEeT
CBSI3bIBATH TEOPETUYECKUe aCIIEKTHI
JUCIHUIUTUHBL (MOJyJsl) C MPAaKTHYECKUMHU
3aJjauaMH.

Xopowo

3auTeHo

Xoporo

3auTeHo

Crynent oOnajgaeT 3HAHUSIMUA IIpeaMeTa
MOYTH B TIOJHOM oObeMe pabodeid
mporpaMmsbl 1 CaMOCTOATEIIBHO, JIOTUYCCKU
MOCJIEeIOBATENILHO U BCECTOPOHHE OTBEYACT
Ha BCE BOIIPOCHI, aKLICHTUPYsI BHUMAaHUE Ha
HaunOoJee 3HaUMMBIX MOMeHTax. OH ymeeT
aHAITU3UPOBATH, CPaBHUBATE,
KJIACCU(HUIIMPOBATD, 00001IaTh,
KOHKPETH3UPOBATh M CHUCTEMAaTH3HPOBAThH
W3Y4EHHBIA  MaTepHall, BBIICHSS  €ro
KIIFOUEBbIC ACIICKThI u yCTaHaBJIMBast
MPUYHHHO-CIIC/ICTBCHHBIC CBSI3H.
DOopMyIUpPYET CBOM OTBEThI, YBEPEHHO
HHTEPIPETUPYET PE3YJIbTAThl AHAIHU30B W
JPYTUX WCCICIOBAHUM, a TaKXkKe peraeT
CJIO’KHBIE CUTYyallnOHHBIC 3amaun. CTymeHT
XOPOIIIO 3HAKOM c METOaMHU
HCCIICOBAHU, HEOOXOIUMBIMH JUISE
MPAKTUYCCKOW JICITENBHOCTH, W yMeEeT
CBSI3BIBATh TEOPETHUYECKUE ACTIEKTHI
nmpeamMeTa C MPaKTHICCKUMU 3aJiad4aMu.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

Crynent obOmamaer 0a30BBIMU 3HAHUSIMH
0 TUCIUILTHHE (MOJYJTIO), HO HCIIBITHIBACT
TPYJIHOCTH IPU CAaMOCTOSITEIbHBIX OTBETAX
Y UCTIOJIb3yeT HETOYHEIE (hopMyITupoBKH. B
XO0JI¢ OTBETOB OH JIOITyCKAeT OIIHOKH,
Kacarorquecst cyTH BompocoB. CTyaeHT
CIOCOOCH peliaTh TOJNBKO CaMbIe MPOCTHIC
3a7a4d U BIIAJEET JIMIIb MHHHUMAIbHBIM
Ha0OPOM METO/IOB UCCIICAOBAHUS.

He cnan

He 3auteno

He cnan

He 3auteno

He cnan

He 3auteno

CrymeHT He OBIafel 00s3aTebHBIM
MHUHUMYMOM 3HaHUH TIO0 TIPEIMETy U HE
MOJKET OTBETUTh Ha BOIPOCHI, JaKE €CIIH
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JecarudannpHas IlsaTuéannbHas OO0mast XapaKTepuCTHKA pe3yabTaTa
Ouenka 3a 3a4er
OLICHKA OLICHKA 0o0y4eHUs IO TMCHUTUINHE (MOIYJIIO0)

nmpenogaBarciib  3a4acT JOIMOJIHHUTCIILHBIC

HaBOJISIIINE BOTIPOCH.

Jucnunnuna (Moaynb) «O6mauHble TEXHOIOTUNY OLEHUBACTCS CIEAYIOUIUM 00pa3oM:

AKTHBHOCTH Bec Onucanmne

Ketic 40% | [IpakTuueckas paboTa CTYACHTOB HaJ| peabHBIMH WU
CMOZICTTUPOBaHHBIMH 33Ja4aMH, YTO MO3BOJIACT CTYACHTY IPUMEHSThH
TEOPETHIECKHIE 3HAHUS Ha IPAKTHKE

KonnokBuymbt 30% | YcTHBIE OTBETHI Ha BOTIPOCHI, CITUCOK KOTOPBIX U3BECTCH CTYACHTY
3apaHee
IIpoekT 30% | 3amuTa HTOrOoBOT'O IMPOEKTA

@®opmyJia pacuyéra HUTOrOBOl OLEHKHM IO IMCHHMILIMHE (Moayaw) «OodaavyHble
TexHosorum»: «0,4 X cpennee 3a keicol + 0,3 X cpeqHee 3a KOIWIOKBHYMBI + 0,3 X MPOeKT».

Tekymuii KOHTPOJIb YCIIEBAEMOCTH 00YUYAIOIIUXCS M0 JUCUUILINHE (MOTYJIIO0)
IIpuMepHbIe 3a7aHus 1151 KelicOB
Keiic 1: OcHOBBI 00J1aYHBIX BHIYHCICHUA N

Onucanue keiica: Kommanus "TechStart" mnanupyet nepeiitu Ha 00Ja4HbIe TEXHOIOTHH
JUIsL 3allyCKa HOBOTO BeO-NpuiiokeHus. Bam HyXHO IpoaHalIU3UpoBaTh 0a30BbIE ACIEKTHI
00JIa4YHBIX BBIYHUCIICHHH, YTOOBI TOMOYb B MPUHSATHH PEIICHHUS.

3aganue 1: [lepeuriciuTe OCHOBHBIE TPEUMYIIIECTBA U HEJJOCTATKU O0JIAYHBIX BHIYMCICHUI
J1s Majtoro Ou3Heca, Takoro kak "TechStart".

3aganue 2: O0bsicuute nouatus SLA u SLO, u npuBenute npumep, Kak OHU MOTYT OBITh
UCIIOJIb30BaHBI JJIsl TAPAHTUH JOCTYITHOCTH CEpBHCa B O0JIaKe.

3apanue 3: OnummTe TpU OCHOBHBIE YTPO3bI OE30MACHOCTH B OOJAYHBIX BHIYMCICHUIX U
NPEUIOKUTE MEpPHI 110 X mitiganuu.

Keiic 2: UndpacTpykrypa 00/1a4HbIX BbIYUCICHUI

Onucanue keiica: Bei — apxutektop UHGPACTPYKTYpHl ISl KPYIMHOTO JaTa-IeHTpa,
KOTOPBIA TJIAaHUPYET MOJEPHHU3ALMIO MOJ oOnayHble cepBUCH. HeoOXxoaumo crnpoeKTHpoBaTh
peuerne s 3pPEeKTUBHOTO yIpaBIeHUs PECYPCaMHU.

3ananmue 1: Onumute apxutekTypy coBpemeHHoro [{O/] n o0bscHuTE, Kak OHA OTIIMYAETCS
OT TPAIULIMOHHON HHPPACTPYKTYPHIL.

3aganue 2:PaspabortaiiTe 1aH TNPOEKTHUPOBAHUS MHOTOYPOBHEBOIO  OOJIAYHOTO
MPUIIOKEHUsI, BKITIOYask MOJIENU [IeHO00pa3oBaHus i pa3nuuHbix cepBrcoB ([aaS, PaaS, SaaS).

3ananme 3: [IpoananusupyiiTe, Kak yIpaBJI€HHWE H MPOTPaMMHUPOBAHUE OOJIAYHBIX
pecypcoB BiusieT Ha 0011yto croumocts Binajaenus (TCO) mis nata-nieHrpa.

Keiic 3: YnpasJienue pecypcamu B o0Jiake

Onucanme keiica: Oprannzamus "CloudOps" BHeApsieT BUPTYaTH3aIMIO s ONITUMH3AIUN
CBOMX 00JIaYHBIX pecypcoB. Bam HY»HO OLEHUTH pOJIb BUPTYaJTU3aALUN U MPEJIOKUTH PELICHUS
U1 3PPEKTUBHOTO YIPABICHHUS.

3ananue 1: CpaBHUTE BUPTYAIM3ALMUIO CHUCTEM, CETE M XPAHWIIUIL C TPagUIMOHHON
UHPPACTPYKTYPOIl, BBIIEIHUB KIIOUYEBHIC IPEUMYILECTBA.

3ananme 2: Paszpa0otaiiTe crieHapuii BHpPTyaJM3allid CETH JUIA OOJA4YHOM Cpebl,
o0ecreynBaroInili MacIITAOUPyEeMOCTb U 0€30I1aCHOCTb.
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3ananue 3: OOBSICHUTE, KaK BUPTYaJIU3AIMs CIIOCOOCTBYET CO3JJaHUIO O0JIaYHON Cpebl, U
HNpUBEIUTE IPUMEpP €€ INPUMEHEHUS B YIPABICHUU pPECypcaMU I BBICOKOHATPYXEHHOIO
MIPHIIOXKCHUS.

HpI/IMeprIe 3alaHud 1JISl KOJJIOKBUYMa

1. Onpenesenue koHumenuuu: Jlaiite omnpeneneHue "0OJAYHBIX BBIYUCICHUR" U
00BSACHUTE, YEM OHU OTIMYAIOTCS OT TPAJAULIMOHHBIX BHIYMCICHUH Ha JIOKAJIBHBIX CEpPBEpax.

2. KuroueBble TexHoJsioruu: Ilepeunciure M KpaTrko ONUIINTE TPH OCHOBHBIE
TEXHOJIOTHH, JIeKallle B OCHOBE OO0JIaYyHBIX BBIYMCICHUN (HAapUMeEp, BHUPTYyaIu3alus,
KOHTEHHEepU3aLus U CeTEBbIC TEXHOJIOTUN).

3. IIpeumymecTBa u HegocTaTKku: COCTaBbTE CIMCOK M3 YETHIPEX NMPEUMYILECTB U TPEX
HEIOCTaTKOB  O0JIaUHBIX BBIYMCICHHMH JJIs1 KPYNHOM KOpHOpauuu € TOYKH 3pEHMs
MacIITadUpyeMOCTH U 3aTpar.

4. DJxoHomuueckasi 3(PppexTUBHOCTb: PaccunTaiite mNpuUMEpHYI0 HIKOHOMUYECKYIO
3P PEKTUBHOCTH 00IAYHOTO pemeHHs Al KoMnanuu, kotopast Tpatut 100 000 py6neit B mecsir
Ha JIOKaJIbHYI0 UHPpacTpykTypy. [Ipennonoxkure, 4to nepexo] B 00JaKO CHUXKAET 3aTpaThl HA
30% 3a cuet pay-as-you-go moaenu. OObICHUTE pacyer.

5. Crtpykrypa o001a4HbIX pemieHuii: ONUIIUTe CTPYKTYpY THUIMYHOIO 00Ja4uHOTO
peuieHus1, BKIIIo4ast ypoBHU (Hanpumep, [aaS, PaaS, SaaS) u ux B3aumMocBs3b.

6. SLA u SLO: Urto takoe SLA u SLO? IIpuseaute npumep SLA a5s cepBrca XpaHSHH
JAHHBIX C YPOBHEM J1OCTYNHOCTU 99.9% 1 00bsacHuTe, Kak SLO noMoraer B €ro co0JIt0/1eHUN.

7. CocraBiaenune SLA: [Ipeuioxxute Tpu KJIIOYEBBIX MYHKTA, KOTOpPbIE JOJDKHBI OBITh
BKJItOUeHbl B SLA 1111 005a4HOr0 npoBaiiiepa, U 00bSICHUTE UX 3HAYEHUE JIJIS KJIMEHTA.

8. ¥Yrpo3bl 6e3onacHocTH: HazoBuTe deThlpe OCHOBHBIE YIpo3bl O€30MAaCHOCTH B
00JTAYHBIX BBIUMCIICHUSAX U MPEIJIOKHUTE TI0 OJHON Mepe mitigariuu Ut KaxIo0i.

9. O0630p npogaiinepos: CpaBHUTE TpeX BEAYIIUX OOJAYHBIX MPOBAWIEPOB (HamIpUMep,
AWS, Azure, Google Cloud) mo kputepusM: CTOMMOCTbH, TJIOOQILHOE WPHUCYTCTBUE U
CIEUAIN3UPOBAHHBIE CEPBUCHI.

10. MocranoBka 3aaau: OnuiuTe, Kak 00JavHbIC TIPOBAKACPHI TOMOTAIOT B IOCTAHOBKE
3aja4 s Ou3Heca, MpUBE IPUMEp CLieHapUsl MUTPALUU PUIIOKEHHS B 00J1aKO.

11. Anaim3 cuenapusi: Komnanusi paccmMarpuBaeT Hepexo] B 00JaKO A CHH)KEHUS
3arpar. [Ipoananu3upyiite, Kak NMperMMyILECTBa 00JauHBIX BBIYMCICHUNH MOTYT MOBJIMATH Ha €€
pelIeHne, C Y4ETOM PUCKOB.

12. Texnosoruu B AeificTBuUM: OOBACHUTE pOJb BUPTyaIM3alMM B  OOJAYHBIX
BBIUMCJICHUSIX U IPUBEIUTE MPUMED, KaK OHA o0ecrieunBaeT THOKOCTh /7S TOJIb30BaTeEH.

13. Dxonomuueckuii ananau3: CpaBute o6myr0 croumocts Biaaenus (TCO) s
JIOKaJTbHON MHMPACTPYKTYpHl M 00JAaYHOTO penieHus Ha mpumepe BeO-mprtoxkeHus ¢ 10 000
I0JIb30BATENEH.

14. Be3zonacHoctb m SLA: Kak yrpossl 6e3omacHoctu BiusitoT Ha SLA? Ilpuenute
npuMep, TJe HapylleHue 0€30MacHOCTH MPUBEIO K HecoOmoaeHunio SLO.

15. Unrerpanusi ¢ Ou3HecoM: Pa3paboraiiTe KpaTKMil IUTaH BHEAPEHUS OOJAUYHBIX
TEXHOJIOTH AJIs cTapTana, BKIK4asl OLIEHKY PUCKOB M IPEUMYILECTB, OCHOBBIBAsICh HA OCHOBHBIX
KOHUEMNIUSIX TEMBI.

IIpumepHoOe onrcaHue U KPUTEPHH OLCHMBAHUS K NMPOEKTY

Onucanue npoexkra:

B pamkax uTOroBOro mpoekTa CTyACHTaM Mpejiaraercs pa3padoTaTh KOHIENTYallbHOE
o0jadyHOe peIIeHue, JEMOHCTPHUPYIOIICe IOHMMAHHE KIIIOUYEBBIX AaCIEKTOB  OOJIAYHBIX
BBIYUCIICHUH, UH(PACTPYKTYPHl U YIpaBJICHUs pecypcaMu. [IpoeKT MoIKeH BKIIOYATh aHaU3
TpeOoBaHUll, BHIOOP apXMTEKTYpbI, OMHUCAHUE HCHOJB3YEMBIX TEXHOJOIMH BUPTyalU3allUU,
IUTAHUPOBAHKUE PECYPCOB, a TaKKe OICHKY SKOHOMHYECKOH 3(PQPEKTUBHOCTH U aCHEKTOB
6e3zonmacHoct. Ocoboe BHHMaHUE yAemsieTcss (OPMHPOBAHUIO COIVIAIEHUH 00 ypoBHE
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obcrmyxxuBanuss (SLA) u 1meneBbIx mokazareneit ooOcayxuBanus (SLO) mms BeIOpaHHOTO
00J1a4YHOTO CepBHCa.

[TpoekT moO3BOJIAET MHTErPUPOBATh IOJYYEHHbIE 3HAHUSA 10 OCHOBaM OOJIAYHBIX
BeIUUCIeHN, uHOpacTpykrype LOJl, ympaBieHWIO BUPTYaJU3UPOBAHHBIMH peCcypcaMu U
MOJENIIM LIEHOOOpa30BaHUsA, a TaKXKe pa3BUTh HABBIKM CHUCTEMHOIO IPOEKTHPOBAHUS U
KPUTHUYECKOIO aHaJIN3a.

Kpurepun oueHuBanms:

1. IlonuMaHMe U MPUMEHEeHNe KOHIEeNIUIi 00J1aYHbIX BHIYHCIEHU
— KoppektHoe omnpeneneHne M OOBSCHEHHE KIIIOYEBBIX MOHATHH OO0JauHBIX
BBIUMCJIEHUH, BKJIIOYasi IPEUMYILECTBA U HEOCTATKHU.
— VYyer 3xoHOMHYECKOH 3(PPEKTUBHOCTU OOJIAYHBIX PELICHUH.
— O06ocHoBaHKE BEIOOPA 00JIAYHON MOJIENH U MTPOBaKaepa.
2. ApxXuTeKTypa u HH(PPACTPYKTypa 00J1aYHOI0 pemeHust
— Pa3zpaboTka cTpyKTYpHOI CXE€MbI 00JJaYHOT'O PELIEHHSI C YIETOM MHOI'OYPOBHEBOI
ApPXUTEKTYPHI.
— VYuér ocobeHHocrell M npuHLMIIOB mpoekTupoBanus LIOJ u ynpaBneHus
00JIaYHBIMH pecypcamH.
— AsekBaTHOE IPUMEHEHHUE MOJIeNIeN IEHOO0Pa30BaHUS U YIIPABICHUS PECYPCAMH.
3. YnpasiieHue BUPTYaJIM3UPOBAHHBIMH pecypcaMu
— Omnucanne U 00OCHOBaHME HCIOJIb30BAaHUS BUPTYAJIU3aLUU CHUCTEM, CETEH U
XpaHWINLI.
— JleMoHcTpanus NOHUMaHUs POJIM BUPTyaIu3aluu B 00Ia4yHOM cperie.
— IlnaHupoBanue u pacHpefeseHUe PecypcoB € y4ETOM MacIITaOUPyeMOCTH U
OTKa30yCTOMYHUBOCTH.
4. Be3onacHOCTb U yIpaBJieHHe KAa4eCTBOM 00CIyKUBAHUS
— MWnentudukanus u aHaau3 TOTCHIIMAIBHBIX YIpo3 0€30MacHOCTH B O0JIaKe.
— Pazpaborka n onmcanne SLA u SLO, orpaxaromux TpeOOBaHUS K KayecTBY
cepBHca.
— Tlpeanoxxenus mo odecrneueHn o 6E30MaCHOCTH U COOTBETCTBUIO SLA.
5. IMpakTuyeckas peaauszanus u opopMJieHUEe MPOEKTA
— JloruyHOCTh, CTPYKTYPUPOBAHHOCTD U MOJIHOTA MPEICTaBIEHHOTO PELICHHUS.
— KauecTBO TeXHMUECKON JOKYMEHTAllMHM, BKJIOYas CXEMbl, JAHarpaMMbl U
HOSCHUTENbHBIE 3aIHCKH.
— ApryMEHTHPOBAaHHOCTh U 0OOCHOBAHHOCTH MPUHSTHIX POSKTHBIX PEIICHUH.
6. AHAJIMTHYeCKHe M KOMMYHUKATHBHbIE HABBIKH
— CnocoOHOCTh aHANIM3UPOBaTh M HUHTETPUPOBATH IOJYyYCHHBIE
KOMIUIEKCHOE PEILLIEHUE.
— YeErkocTh M yOEAMTENHHOCTh IMPEICTaBICHUS MPOEKTa B MHUCbMEHHOM W/MIN
yCTHOH (opme.

3HaHUA B

3amanus 1J151 NPOMEKYTOUYHOM ATTECTANUM 10 JUCHMUILIMHE (MOXYJII0)

Ne ni/m 3ananue OtBeTt Kommnerennus
1 VYKaXuTe OCHOBHYIO TEXHOJIOTHIO, Bupryanuzauus / Bupryanuzanus YK-1
JIEKAIIYIO B OCHOBE O0JIAYHBIX (BapWaHTBI: BUPTyaIH3aIlus,
BBIYUCIICHHH. BUPTYaJIbHBIC MAIIMHBI)

2 VYkaxknuTe MperMyniecTBO 00IaYHbIX MacurabupyeMocTs / YK-1
BBIYUCIICHUN TI0 CPABHEHUIO C MacurabupyemMocTh (BapUaHTHI:
TPaJAULIMOHHON MHPACTPYKTYPOH. MacmTabupyeMoCTh, THOKOCTH)

3 VYkaxknte KOMIOHEHT COTJameHus o0 SLO / enu obcyxusanust / SLO YK-1
YPOBHE 00CITyXHBaHUS B 00JaYHBIX (Bapmantsl: SLO, nenu
yCIyTax. 00CITy)KHBaHUS)

4 YKaXuTe METO/T OLIEHKU yrpo3 Ananu3 puckoB / Puck-ananus / VK-1
0e30macHOCTH B 00J1aYHBIX AHanu3 puckoB (BapHaHTHL: aHAIIN3
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BBIYHCJICHUAX.

PUCKOB, pI/ICK-aHaJ'II/IB)

5 YKaxunuTe MaTeEMaTUYECKYIO KOHLIETIIIUIO Ontumuzanus / OnTuMuA3amnus OIIK-1
TUTSL aHAITA3a SKOHOMUYIECKOM 3aTpar / OntumMuzanus (BapuaHTh:
3¢ PEKTUBHOCTH 00JIAUHBIX PEIICHUH. ONITUMM3ALHS, ONITUMH3ALINS

3aTpar)
6 YKakuTEe MaTeMaTHIECKAH METO TS Teopus BeposiTHOCTEIH / OIIK-1
OTICHKHU BeposiTHOCTEH B SLA. Bepostaoctable Momeny / Teopus
BEPOSITHOCTEH (BapHUaHTBI: TEOPHUS
BEPOSITHOCTEH, BEPOSITHOCTHBIC
MOJICITH)

7 YKaXHTEe TTOAXO K pean3aIiiu Cumyisnus / MogenupoBanue / OIIK-1
MaTeMaTHYECKHX MOJIENel B 00JauHbIX Cumyssiuus (BapHaHThI:

MIPIIOKEHUSX. CUMYJISIIVISI, MOJICITHPOBAHHE)

8 YKakuTe MaTeMaTHICCKUN alTOPUTM Jluneitnoe mporpaMMupoBaHue / OIIK-4
quig ianuposanus IO/, JIuneiinoe nporpaMMupoBaHue

(BapuaHTHI: THHEHHOE
MIPOrpaMMHUPOBaHUE, ONTHMHU3ALINS
pECypcoB)

9 VYkaxurte 0a30BbIii MaTeMaTHYECKHH Cratuctuka / CTaTUCTHUCCKUN OIIK-4
anmapar Jj1sl MeHeDKMEHTa B o0JIake. ananmu3 / CraTucTuKa (BapUaHTHI:

CTaTHCTUKA, CTATUCTHYECKUH
aHaju3)

10 VYKaxuTe adropuT™ JUIs OLICHKH Benumapkunr / beHuMapKkuHT OIIK-4
KadecTBa OOJIAYHBIX MTPHIIOKEHUH. (BapuaHTHI: OEHUMAPKHHT,

TECTHUPOBaHUE
MPOU3BOIUTEIHLHOCTH)
11 YKaXuUTe aroOpuTM JIjIsl ONTHMU3ALUN Junamuueckoe ieHooOpazoBaHue / OIIK-4
1IeH00Opa3oBaHus B 0OIaKe. JuHamuaeckoe 1ieHooO0pazoBaHue
(BapHaHTBI: TUHAMHYECKOE
1IEHO00pa30BaHKe, aJIalTUBHOE
1IeH000pa3oBaHue)

12 VYkaxuTe aaroputM pazpadoTKu MukpocepBHChl / ApXUTEKTYpa OIIK-6
MHOTOYPOBHEBBIX 00JaYHBIX MHUKPOCEPBUCOB / MHKpPOCEPBUCHI
MPUIOKEHUH. (BapHaHTBI: MUKPOCEPBHCHI,

APXUTEKTYpa MHKPOCEPBUCOB)

13 VYKaXuTe TEXHOIOTHIO API / Ilporpammublie nHTEpQEHCH / OIIK-6
HPOrpaMMUPOBAHUS ISl YIIPABIICHUS API (Bapuantsr: API,
00JIaYHBIMU pPeCypcamMHu. nporpaMMHbIe HHTepQerchl)

14 VYKaXuTe HHCTPYMEHT I Dashboard / [lanenu monuTopuHra OIIK-6
BU3yaJIM3allyu pe3yabTaToB B o0navynbix | / Dashboard (BapuanTtsr: dashboard,

HPOEKTaX. MaHEeJI MOHUTOPHHTA)

15 YKaxuTe METOo]1 pa3pabOoTKH IpOrpamMm SDN / ITporpamMmmHo- OIIK-6

JUTSL BUPTYyaIu3alyu CeTeH. onpeaensiembie cetr / SDN
(BapuanTs: SDN, nmporpaMmHO-
OTIpeIeTIsieMbIE CETH)

16 YKaxxute aaropuTM JUisl HHTErpauu Permmukanus / Permukanust JaHHBIX OIIK-6
BUPTYaJIU3alUU XPaHUITHUIL. / Perunkanust (BapuaHThI:

pEIUIMKAIINS, PETTHKAIINS IAHHBIX)

17 YKaxuTe METOJI MATEMaTUYECKOTO CuMyJIsLUs Harpy3Ku / IK-3
MOJICJINPOBAHUS B 00JIauHON MogenupoBaHue Harpy3Ku /
UHPPACTPYKTYpeE. CumyJsiuys Harpy3KH (BapuaHThI:

CUMYJISALIUS HATPY3KH,
MOJICJIMPOBAHNE HATPY3KH)
18 VYxkaxute anroput™ ajis pemienus 3aaa4y | Konreitnepusauus / Kontelinepsr / [K-3

BHUPTYAIH3AIAN CUCTEM.

Konrelinepuzanus (BapuaHThI:
KOHTCHHEpHU3alnsl, KOHTEHHEPHI)
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19 YKaxuTe MOAX0[ K aHATTU3Y A/B-tectupoBanue / [K-3
pe3yIbTaToB B 00JIa9HBIX OxcniepuMeHTs / A/B-
MPUIIOKCHUSIX. TecTupoBaHue (BapuaHThl: A/B-
TECTUPOBAHHE, IKCIICPUMEHTHI)
20 YKaXuTe METO]] aITOPUTMUIECKOTO Iudposanue / Kpurrorpadus / IK-3

MOZEITHPOBAHUS IS 3aIIUTHI 00JIAUHBIX
pecypcoB.

IlIndpoBanne (BapHaHTHI:
mmdpoBanue, KpunTorpadus)
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