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1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

Ilenp JOUCHUIUIMHBI — OCBOUTH KIIIOYCBBIC APXUTCKTYPHBIC CTHJIM W HATTCPHBI
MUKPOCEPBUCOB, HAYYUTHCS POCKTHUPOBATH U Pa3BEPTHIBATH PACIIPEICTICHHBIC CHCTEMBI, a TAKIKE
NPUMEHSATh ITOJIYYCHHBIC 3HAHUS I BHEAPEHUS MHUKPOCEPBHCHBIX PEIICHUH B pealbHBIX
MPOEKTax. DTO MO3BOJIUT ONTUMU3ZUPOBATH MPOTPAMMHYIO apXUTEKTYPy KOMITAHUH, TIPOBOIUTH
OpraHM3allMOHHBIC TpaHC()OPMALMK, MPUHUMATh CTPATETHYECKHE pemeHus u 3(P(PEKTHUBHO
YIPaBIATh KOMaHJaMH Pa3pabOTKH.

1.2 3agauyn AUCHUILIMHBI
B pamMkax n3ydeHus TUCHUILIMHBI PEIIAIOTCS CISAYIOIINE 3aa9H:

- N3yuenre NpUHIIMIIOB MUKPOCEPBUCHOW apXUTEKTYPhI U €€ MPEUMYIIECTB Mepel
MOHOJIUTHOM.

- [IpnoOpeTeHne MPaKTHYECKOTO OIbITa IPOCKTUPOBAHMS, pPa3pabOTKU W
TECTUPOBAHUS MUKPOCEPBUCOB.

- OcBoeHHE HMHCTPYMEHTOB M TEXHOJIOTHM JUIsl CO3JaHUsA, pa3BEPTHIBAHUS U
OPKECTPAIIMH MUKPOCEPBHCOB.

- @®opMupoBaHWE HABBHIKOB KOMaHIHOW pabOThl B YCIOBUSX MHKPOCEPBUCHOM
APXUTEKTYPHI.

- Ananmu3 npoOieM MacmTaOMpOBaHUS ¥ YNPABICHUS MHUKPOCEPBUCHBIMHU
CUCTEMaMH, U3YYEHHE CITIOCOOOB UX PEIICHHUS.

- H3y4yeHre MeTOJ0B MOHUTOPUHIA, JIOTUPOBAHUS U OTJIAJKU PaCHpPEEICHHBIX
CHCTEM.

- [IpuMeHeHre MUKPOCEPBUCHOTO MOAX0/a B PEAIbHBIX MTPOCKTaX JJISI MTOBBIIICHHS
WX MacmTabupyeMOCTH, THOKOCTH M HAJIS)KHOCTH.

1.3 MecTo aAucuMIuInHbI (MOYJ5) B CTPYKTYpe 00pa3oBaTe/IbHO NPOrpaMMbl
JucuuruinHa «MUKpOCepBHCHAsT apXUTEKTypa» OTHOCHUTCS K «OO0s3aTenbHas 4acThb»
broka 1 «/lucuummunel (MOIyJN)» y4eOHOTO TIIaHa.

1.4 TlepeuyeHb NUIAHMPYEMBIX pe3yJbTATOB 00y4YeHHMs MO AWCHMILIMHE (MOAY.JIO0),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHA 00Pa30BaTEJbHOM IPOrPaMMBbI

N3yyenne paHHOW y4yeOHOW AMCUUIUIMHBI HampaBleHO Ha (GOpMUPOBaHUE Y
00yJarouXCs CIEIYIONNX KOMITETEHIIUN:

OIIK-3 CnocoGeH NMpUMEHSITh COBpeMeHHble MH(OPMALMOHHBbIE TEXHOJOIMH, B TOM
YyHcje OTeYeCTBeHHble, IPH CO3JaHMH NPOrpaMMHBIX HNPOAYKTOB H
NPOrPAMMHBIX KOMILIEKCOB PA3JIMYHOI0 HA3HAYECHUSA

HJI-1.0IIK-3 Apcymenmuposano npumensem coeépemeHHbvle UHDOpMaAYUOHHbLIE

mexHonocuu, 6 mMoM uucie OmeuecmeeHHvle, Npu  CO30aAHUU
NPOZPAMMHBIX RPOOYKMOG U RPOZPAMMHBIX KOMRIIEKCO8 PA3IUYHO20
Ha3HauyeHus
3uamo Bosmoocnocmu  cospemennvix U nepcneKmusHulX  Cpeocms  pazpabomku

NPOCPAMMHBIX NPOOYKIMO8, MEXHUUECKUX CPEOCME

Memooonozuu  paspabomrku npocpammuoco obecneueHus U MexHOLOSUU

npoOSPaAMMUPOBAHUSL

Memoowl u cpedcmea npoekmuposanust NPOSPAMMHO20 obecnedeHus

Memoovl u cpedcmea npoekmupo8anusi NPOZPAMMHbBIX UHMePheLicos

Ymemo IIposooums oyeHky u 0b6ochosanue peKkOMeHOYeMbIX peuleHut



Bnaoemuw

HJ1-2.0IIK-3

3namop

Ymemo

Bnaoemuw

IIpoexmuposanue npocpammHuix unmepgeucos

Coop, obpabomxa, aumanuz u 0600wWeHUe pe3YIbMaAmo8 3KCNEPUMEHMO8 U
uccredosanuil 8 coomgemcmayroujeli 001acmu 3HaAHUl

HesimenvHocmb, HANPABTIEHHAs HA peuleHUe 3a0ay AHATUMUYEeCK020 Xapakmepd,
NPeononazaruux 6blo0p U MHO2000pa3ue akmyaibHbIX CHOC0008 peeHUsl 3a0ay

Opuenmupyemca 6 COBPDEMEHHBLIX NOOMHCEHUAX U KOHUERYUAX
HPUKIAOHO20 U CUCHEMHO20  NPOPAMMHO20  O0ecnedeHus,
apxXumeKmypvl KOMRolomepoe u cemeil (6 mom yucie u 2n100a1bHbIX),
MeXHO102UU CO30AHUA U CONPOBONHCOCHUA NPOZPAMMHBIX NPOOYKMOG U
RPOZPAMMHBIX KOMNJIEKCO8

Bosmooicnocmu  cOBpeMeHHbIX U NEPCReKMUBHLIX — CPeOCms  paspadomku

NPOCPAMMHBIX NPOOYKIMO8, MEXHUYECKUX CPEeOCME

Memooonoeuu paspabomxu npoecpammHoco obecneveHuss U MexHOoLOUU

NPOCPAMMUPOBAHUSA

Memoovl u cpedcmea npoekmupoBanust NPOPAMMHO20 0becnedeHus

Memoowi u cpedcmea npoexmuposanus NPOSPAMMHBIX UHmMeppelicos

Buipabamueieams eapuanmul peanuzayuu mpeoosanuii

Oyenka épemeru u mMpyooemMKOCmU peaiu3ayuu mpedosanull K npocpamMmMHOMY
obecneuenuo

Oyenka u coanacosanue CpoKos GblNOIHEHUsL NOCMABLEHHbIX 3a0aY
IIpoexmuposaHnue npocpammuvix unmepdgeticos

Oyenka u co2nacosanue CpoKos blNOIHEHUsI NOCMABLEHHbIX 3a0aY

Coop, obpabomka, amanuz u 0000weHUe pe3yIbMaAmo8 IKCHEPUMEHMO8 U
uccnedosanul 6 coomeemcmayroujeli 0oaacmu 3HaHull

Heamenvnocmy, HanpasienHas Ha peuieHue 3a0ay AHaIUMUYecKo2o xapakmepa,
npeononazaruux blOOp U MHO2000pa3ue aKkmyaibHblX CHOCOO08 peuleHus 3a0ay

2. CTpyKTYypa M coepKaHue TUCUMIITHHbI

2.1 Pac
O06mas

npeaejieHne TPYA0EMKOCTH TUCHMIIMHBI 10 BUIaM padoT
TPYIOEMKOCTh AUCIUILIHHBI COCTABIAET 2 3a4. e1. (/2 4acoB), UX paclpeeicHne

10 BUJaM paboT MPEACTABICHO B TaOIHIIE

Cemectpbl
Buj yueOHoii padoThl Beero (4acel)
4acoB |
KonTakTHas padora, B TOM 4ncie: 50,2 | 50,2
AyIuTOpHBIE 3aHATHS (BCEro): 48 48
3aHATHS JEKIIMOHHOTO TUIIA 16 16
JlaGopaTopHble 3aHATHS 32 32
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPHI,
MIPAKTUYECKHE 3aHSATHSI)
WNnas koHTaKkTHasA padora: 2,2 2,2
KonTpons camoctositensHoi padoTsl (KCP) 2 2
[Tpomexxyrounas arrecramus (MIKP) 0,2 0,2
CamocrosiTesibHas paboTa, B TOM YHcJe: 218 | 21,8
[TpopaboTka yueOHOro (TEOpPETUYECKOTO) 8 8
MaTtepuaia
BrinonHeHue WHAMBUYaTbHbBIX 33JJaHUN 10 10




IToaroroBka K TEKyIIEMY KOHTPOJIIO 3,8 3,8

KoHnTpoJb:

[ToaroroBka K 3K3aMeHy

yac. 72 72
B TOM YHCJIe
O01mas Tpya0eMKOCTh KOHTAKTHAasl 50,2 | 50,2
pabora
3a4. eJ1 2 2

2.2 CTpyKTYypa AU CUMIIIMHBI

Pacnpenenenue BugoB yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.

Pa3nensl (TemMbl) AUCIUIUIMHBI, U3Y4YaeMble B 6 ceMecTpe

KoauuecTBo yacoB
Bueay
JUTOP
Ne HaumeHnoBanue pa3aesioB (Tem) AyaurtopHasi padora Hast
Bcero
padort
a
JI 13 JIP CPC
1 2 8 4 5 6 7
1. | BBeneHue B MEKPOCEPBHCHYIO apXUTEKTYPY 8 2 4 2
2. | ITpuHIHIIBI MOCTPOCHHSI MEKPOCEPBHCOB 8 2 4 2
3. | KoMmMyHHKaIWs MEKIY MUKPOCEPBHCAMHU 8 2 4 2
n VYupasnenue koHdurypauuei u pasBepTbiBAHUEM 8 2 4 2
MHUKPOCEPBUCOB
5 MOHHUTOPHHT U JIOTUPOBAHUE B MUKPOCEPBUCHOMN 2 4 2
ApXUTEKTYype
6. | TectupoBaHHe MHUKPOCEPBUCOB 8 2 4 4
7. | IlpobsieMbl U pelieHusl B MUKPOCEPBUCHON apXUTEKTYpe 10 2 4 4
8 Peanu3anust MUKpOCEPBHUCHOI apXUTEKTYPHI B 0.8 2 4 38
KOHKPETHBIX IIPOEKTax
HUTOI'O no pa3nejiamM QHCIMILJIHHBI 69,8 16 32 21,8
Kontpons camocrogrensHoi padotsl (KCP) 2
IIpomexxyTounas arrecrarus (MKP) 0,2
[ToaroroBKa K TEKyIIEMy KOHTPOJIIIO
Oomast Tpy10eMKOCTh N0 TUCIUTIIHHE 72

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausamus/cemunapst, JIP — nabopamopnuvie 3amnsmus, CPC —

camocmosamenlbHa pa60ma cmy()eHma

2.3 Conep:xanue pa3iesioB (TeM) TUCHUTLIAHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

®opma
Ne HaumeHoBaHue pa3zjena (TeMbl) Conep:xanue pasjeiia (TeMbl) TeKyl1ero
KOHTPOJIsI
1 2 B 4
BBeneHnne B MUKPOCEPBUCHYO
1. a p p Y Omnpenenenue, NpenMyIecTBa U HEAOCTATKH. K
APXUTEKTYPY
5 [IpuHUMIBI TOCTPOEHUS OCHOBHBIEC IPUHIIATIB 1 PEKOMEHIALUH 0 pa3paboTke KT
' MHKPOCEPBUCOB MHUKPOCEPBHCOB. ’
3 KoMMyHuKanus Mexy Crparerun pazneneHus GyHKIHOHATBHOCTH, paboTa ¢ K
MHUKpPOCEpBUCAMU JTAaHHBIMU, CBSI3IBAHHE CEPBUCOB.
VYnpasnenue koudurypanumei u MexaHnU3MBI o0ecTiedeHns 0e30IacCHOCTH U HA/IC)KHOCTH
4. pa3BepTBIBAHUEM MUKPOCEPBHUCOB MHUKPOCEPBHCOB: ayTEHTU(UKAIINS, aBTOPH3ALIHS, KT
JIOTHPOBaHNE, MOHUTOPHHT U aBTOMaTHYECKOE ’
BOCCTAaHOBJICHHE.




®opma
Ne HaumenoBaHue pa3aeiia (TeMbl) Copep:xanue pa3szesia (TeMbl) TeKyl1ero
KOHTPOJIsI
1 2 3 4
MOHUTOPHHT U JIOTUPOBAHKE B WHCTpYMEHTHI IS TOCTPOCHUS U JIETUIOS MUKPOCEPBHCOB:
5. MPIKpOCGpBPICHOfI apXUTEKType KOHTefIHepLI, OpKeCTpanusa U aBTOMaTU3UPOBAHHBIC K
CpPEJICTBA Pa3BePTHIBAHUSL.
6 TectrpoBaHIe MUKPOCEPBHUCOB ITpuemsl TeCTHPOBAHUS U OTIAAKH MUKPOCEPBHCOB B KT
) YCIIOBUSIX 0OJIBIIOrO MacIiTada U AMHAMUYHOCTH. ’
[IpoGeMsl 1 penieHus B MoHeTH3aIus ¥ ONTHMH3AIHS MUKPOCEPBICOB:
7. MHKDPOCEPBUCHOI apXUTEKType MacitabpoBaHUe, MOHETH3AINS, ONTHMH3AIHS K
HCTIOJIHEHHSI.
Peanusanust MUKpOCEPBUCHOM IpakTHyeckne NpUMEpPHI UCIONIL30BaHUS MUKPOCEPBHCOB
8. ApXUTEKTYPbl B KOHKPETHBIX B peaJIbHBIX NMIPOEKTaX: APXUTEKTYPHBIE CXEMBI, 3aJauH 1 K, T
MPOEKTaxX TEXHOJIOTUH BBIIOTHEHUS.

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoii pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuueckozo 3aoanus, P - manucauue peghepama, 3 - scce, K - komnroxeuym, T —
mecmuposanue, P3 — pewenue 3aoau.

2.3.2 3aHATHSA CEMHUHAPCKOIr0 THIIA

He npenycmoTpenst

IHpumeuanue: JIP — omuem/3auwguma nabopamopuoil pabomut, KII - vitnonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuuecrkozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xoanoxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.3 JlaGopaTopHbIe 3aHATHS

®opma
TeKyIer
Ne HaumenoBanue pazaesa (Tembl) HanmeHnoBanue j1a0opaTopHbIX padot o
KOHTPOJ
s
1 2 3 4
BBeneHne B MUKPOCEPBUCHYIO Pa3paboTka mpocTOro MUKpPOCEPBHCA Ha OCHOBE P3
1. ApXUTEKTYpY REST API ¢ ucnionn3oBanuem Spring Boot u
Swagger.
BBeneHre B MUKPOCEPBUCHYIO Pa3paboTka MUKPOCEPBUCHON apXUTEKTYPhI ISt P3
2. | apXUTEKTypy MIPHUIOKEHUS 3JIEKTPOHHOW KOMMEPIIUH C
ncnonb3oBanreM Docker u Kubernetes.
[MpuHOMIBI TOCTPOCHUS Pa3paboTka MUKpOCEPBUCOB C UCIIOIb30BaHUEM P3
3. | MHKpOCEpBUCOB MIPUHITAITA ¢IMHCTBECHHOW OTBETCTBEHHOCTH (Single
Responsibility Principle, SRP)
[MpuHOMIBI TOCTPOCHUS Pa3paboTka MHUKpOCEPBUCOB € MCIIOIb30BAaHUEM P3
4. | MHKpOCEpBHCOB NpUHIMIA HHBepcuH 3aBucuMocTelt (Dependency
Inversion Principle, DIP)
KommyHukanus Mexmay Pa3paboTka crucTeMbl MOHUTOPHHTA M JIOTUPOBAHUS P3
5 MUKPOCEPBUCAMHU JUI1 MUKPOCEPBUCHOI apXUTEKTYPHI C
’ ncnons3oBanneM ELK-creka (Elasticsearch,
Logstash, Kibana).
6 KommyHuKams Mexy Pa3paboTka MexaHn3Ma 00pabOTKH COOOIIECHIHA P3
" | MEKpOcepBHCaMHU MeXy MHUKpocepBucaMu Ha ocHoBe Apache Kafka.
VYnpasnenue KOHOUTypaed u Pa3paboTtka ckpunra aBTOMaTHIeCKOTO P3
7 | Pa3BEPTHIBAHHMEM MHKPOCEPBHCOB pa3BepThIBAaHUS MUKpPOCEPBHCOB B Kubernetes ¢
ucnons3oBanueM Helm.
VYnpasnenue KOHOUTypaei u Co3panne naitmiaitaa CI/CD anst MukpocepBHCHON P3
8. | pa3BepThIBAaHHEM MHKPOCEPBHCOB apXMUTEKTYypHI ¢ uctonb3oBanueM GitLab CI/CD u
Docker.
9 MOHUTOPHHT U JIOTUPOBaHUE B Hacrpoiika cuctemsl MoHHTOpHHTA Prometheus st P3
| MHKpOCEpBUCHOH apXUTEKType cOopa METPHK MUKPOCEPBUCOB M MX BH3YaJIM3allUH B




®opma
TeKyLier
Ne HaumenoBanue pazaesa (TemMbl) HanmenoBanue j1abopaTopHbIX padoT 0
KOHTPOJI
a1
1 2 3 4
Grafana.
Pa3paboTka cucTeMBbl TOTHPOBaHHSI MUKPOCEPBUCOB P3
10 MOHWTOPHHT M JIOTUPOBAHUE B Ha 06a3e ELK-cteka (Elasticsearch, Logstash,
" | MEKpPOCEPBHUCHOM apXUTEKType Kibana) 1 aHanm3 10TOB A7 BRISIBICHUS IPOOIIEM B
paboTe MHKPOCEPBHCOB.
Hanuncanne aBToMaTHYECKUX TECTOB IS P3
MHKpPOCEPBHUCA C UCTIOJIb30BaHNEM (PpPEHMBOpKa IS
11. | TecTupoBaHNE MHKPOCEPBHCOB tectupoBanus REST API, mampumep, Postman mm
RestAssured.
HccnenoBaHue U MpUMEHEHUE METOJI0B P3
TECTHUPOBAaHUS MUKPOCEPBHUCOB B YCIOBHSIX
12. | TectupoBaHuEe MUKPOCEPBUCOB Harpy3KkH, HalpuMep, ¢ IIOMOIIbI0 HHCTPYMEHTOB
JUIsl TEHEepaluK Harpy3KkH, Takux kak JMeter wiu
Gatling.
MOHMTOPHHT U TPACCUPOBKA B MUKPOCEPBUCHOU P3
apXHUTEKType: pa3paboTKa U aHAIN3 COOCTBEHHOH
[TpoGnems! 1 pemeHus B p Type: pasp
13. N CHCTEMbI MOHUTOPHHTA M TPACCHPOBKH IS
MHUKPOCEPBUCHON apXUTEKType .
o0Hapy>XeHHs TPOOJIEM B MUKPOCEPBUCHOM
APXHUTEKTYPE U UX PELICHHS.
TecTupoBaHUE MUKPOCEPBUCHBIX MPUIIOKEHUMN: P3
pa3paboTKa ¥ MPUMEHEHNE HHCTPYMEHTAPHS IS
TECTUPOBAHHS MUKPOCEPBUCHOM apXUTEKTYPHI
[IpoGeMb! U pelieHus B P pocep P YPRL,
14. N BKJIIOYasl aBTOMAaTU3UPOBAHHOE TECTUPOBAHUE,
MHUKPOCEPBUCHOMN apXUTEKType
HMHTETPAIMOHHOE TECTUPOBAHUE U TECTUPOBAHHE
MIPOU3BOIUTEIHLHOCTH, AJIS BHIIBICHUS U PELICHUS
po6JieM B MUKPOCEPBUCHOM apXUTEKTYpE.
o Peanu3zanus MOHUTOPUHIA MUKPOCEPBUCHOM P3
Peanu3zanus MUKpOCEPBUCHOU
APXUTEKTYPHI C TIOMOIIBIO HHCTPYMEHTOB
15. | apXHUTEKTypHI B KOHKPETHBIX .
Prometheus u Grafana Ha npumepe npoekra OHaiH-
MIpOEKTax
MaraszuHa
Peanuzanus MukpocepBUCHOM OnTuMu3anus MUKpOCEPBUCHON apXUTEKTYPHI € P3
16. | apXHTEKTypBl B KOHKPETHBIX romonipio HHCTpyMeHToB Kubernetes n Docker na
MIpOeKTax IIpuMepe NpoeKTa 00IAYHOr0 XPAHMIIHIIA JaHHbBIX

IHpumeuanue: JIP — omuem/3auwyuma nabopamopnoil pabomut, KII - vitnonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegpepama, D - scce, K - xomroxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

He npenycmotrpensl

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4arouUXCcH Mo JUCUMUILIMHE (MOTYJII0)

[TepedyeHn yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTIITAHBI
Ne Bun CPC IO BBITOJIHEHUIO CAaMOCTOSTENbHOM paboThI
1 2 3
1 |Uzyuenue Metoauyeckue ykasaHHs MO OpraHM3alMd CaMOCTOATEIbHOU
TEOPETUYECKOTO paboThI CTYJIEHTOB, YTBEPKICHHBIE kadenpoii
Marepuaia MH(OPMALIMOHHBIX TeXHOJ0ruH, mpotokos Nel ot 30.08.2019




2  |Pemenue 3amau Meroanueckue yka3aHUs II0 OpPraHU3ALMM CaMOCTOSTEIbHON
paboThl CTYJICHTOB, YTBEPKJICHHBIC kadeapou
nH(GOPMAMOHHBIX TeXHOJorui, mpotokoa Nel ot 30.08.2019

Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydaIOMIMXCS M3
Yycila UHBAJIMJIOB U JIML C OFPaHMYEHHBIMHM BO3MOKHOCTSAMU 310poBbs (OB3) npenocrasistores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37]0POBbS U BOCHPUATHS HH(OPMAITIH:

Jlist 11 ¢ HapyIIEHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO JOKYMEHTA,

— B (opme ayamodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaitns.

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist I ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATEIIBHOTO amapaTra:

— B mieyaTHoOU hopme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA,

— B popMe ayauodaiina.

JlaHHBINA TepeyeHb MOXeET OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOyyJarouuxcsi.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBun ¢ tpeboBanusmu ®I'OC B mporpamMma JUCLUIUIMHBI MPEAyCMaTpUBAET
UCMOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYIoLMX 00pa30BaTelibHbIE TEXHOJOTHH: UYTCHHE
JEKIWA C WCIOJB30BAHUEM MYJIBTUMEIUNHHBIX TEXHOJOTHI; METOJ MajbIX TpymI, pa3doop
IPAaKTUYECKUX 3a/1a4 U KEeHCOoB.
ITpu 00yueHnH UCTIONB3YIOTCS CIEAYIOINE 00pa30BaTeIbHbIE TEXHOJIOTUU:

— TexHonOrMs KOMMYHUKAaTHBHOIO OOyuYeHUS — HampaBlieHa Ha (QopMHpOBaHUE
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH CTYJIEHTOB, KOTOpas sBIseTcsa 0a30BOM, HEOOXOAUMON JUIs
aJanTalry K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHON KOMMYHHUKAIUH.

— TexHonoruss pa3sHOypoBHEBOTO (AM(GEpeHINPOBAHHOIO) OOyYeHUs — MpPEeAroaaraeT
OCYILIECTBJICHUE I103HABATEIbHON JEATEIBHOCTH CTYIEHTOB C YYETOM MX HHAWBHIyaJIbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSAS HUX PEATM30BBIBATH CBOM TBOPYECKHH
noreHuuan. Co3laHue W HCIOJIB30BAHUE AMATHOCTUYECKUX TECTOB SIBIIAETCS HEOTHEMIIEMOM
YacTbIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MOAyJapHOrO OOy4YeHHS — MpeAycMaTpUBaeT JAEJIEHUE COAEepKaHUs
JUCLUIUIMHBI HA TOCTATOYHO aBTOHOMHBIE pa3zesbl (MOyJH ), MHTETPUPOBaHHbIE B OOIINI KypC.
— MHudopmannoHHo-kOMMyHUKalmoHHble TexHonorun (MKT) - pacmupsror pamku

00pa3oBaTeNbHOrO MPOIlecca, MOBHIMIAs €ro MPAKTUYECKYI0 HAIMpPaBIE€HHOCTh, CIIOCOOCTBYIOT
WHTECHCU(PHUKAIIMU CAMOCTOSITENILHOM pabOThl y4YalIUXCsl M TIOBBIINICHUIO TMO3HABATEIHHOU
aktuBHOCTH. B pamkax UKT Beiaenstorcst 2 Buga TEXHOJIOTUIA:

— TexHOJOrUS MCHOJB30BAHUS KOMIBIOTEPHBIX MHPOrpaMM — TMO3BOJSET 3PPEKTUBHO
JIOTIOJTHUTD MIpoIiecc 00yUeHHS A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEXHOJIOrMM — MPEAOCTaBISAIOT IIMPOKUE BO3MOKHOCTU JUIS  IIOMCKA

uHpOpMalnK, pa3pabOTKU HayYHBIX POEKTOB, BEICHHS HAyYHBIX UCCIICIOBAHUI.

— TexHonoruss MHAMBUAYyAIN3alUU OOyUYeHHs — IMOMOTAeT pPEealn30BbIBATH JMYHOCTHO-
OPUEHTUPOBAaHHBIM MOAXOJ, YYMTHIBAsS HWHIUBUAYaJIbHbIE OCOOCHHOCTH U MOTPEOHOCTH
y4almxcs.

— IlpoexkTHast TexHOJIOrMs — OpPUEHTUPOBAHA Ha MOJCIMPOBAHHUE COLMAIBHOTO
B3aMMOJICHCTBUS YyYalllUXCsl C IENbI0 pelIeHUs 3a/ladyd, KOTOpas ONpEeNeNseTcs B paMKax
npodeCcCHOHATBLHON MOATOTOBKH, BBILACTSS Ty UM HHYIO IPEIMETHYIO 00JIaCTb.




— Texnonorus oOydeHUss B COTPYIHUYECTBE — pealu3yeT HJACKH B3aWMHOTO OO0y4YeHWUS,
OCYIIECTBIISII KaK WHAWNBUAYAIbHYIO, TaK U KOJUIEKTMBHYIO OTBETCTBEHHOCTh 3a pEIICHUE
y4eOHBIX 3a/ad.

— MHrpoBasi TeXHOJIOTUSI — TO3BOJISIET PAa3BUBATh HABBIKK PACCMOTPEHHS PsiZia BO3MOXKHBIX
CIoco00B pelIeHus MPOoOIeM, aKTUBU3HUPYS MBIIIICHHE CTYJECHTOB U PACKPBIBAsl TUYHOCTHBIN
MOTEHIIMAJ KXKJIOTO yUarerocs.

— TexHonorust pa3BUTHS KPUTHYECKOTO MBIIUICHHS — CIIOCOOCTBYET (HOPMHPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOW KPUTHUYECKH OTHOCUTHCS K HWHGPOpMAIUU, YMEHUIO
0TOMpaTh MHOOPMAIIHIO IS PEIICHHS TOCTABICHHOW 3a/1a4u.

KoMruiekcHOe HCIONb30BaHHE B yU4EOHOM MPOIECCE BCEX BHINICHA3BAHHBIX TEXHOJIOTHIA
CTHMYJIUPYIOT JIMYHOCTHYIO, WHTEJUICKTYaJbHYI) AaKTHBHOCTb, pPa3BHBAIOT II03HABaTEIIbHBIC
MPOIECCHI, CIIOCOOCTBYIOT (HDOPMHUPOBAHHMIO KOMIETCHIIMA, KOTOPBHIMU JOJKEH 00Ja/1aTh
OyAylIMii CIICIIUAIIHCT.

OcHoBHbIE BUIbI HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI BKIIOYAIOT B ceO0s:

— paboTa B MaJIbIX TpyIax (KOMaHJIe) - COBMECTHAS JEATSIILHOCTh CTYICHTOB B IPYIITIE IO/
PYKOBOJICTBOM JIHIepa, HAlIPaBJICHHAsI HA PEIICHUE O0IIIEH 3a1auu Iy TEM TBOPUYECKOTO CIIOKCHHUS
pEe3yNbTaTOB WHIUBUAYATHHOW pabOThl UJICHOB KOMAHIBI C JCJICHWEM IIOJTHOMOYUN U
OTBETCTBCHHOCTH;

— TPOCKTHAs TEXHOJIOTHS - WHAMBHyaJ bHAs MM KOJUICKTUBHAS JESITEIBHOCTD 110 OTOOPY,
pacipeneNieHu0 U CUCTeMAaTU3allud MaTepraia 1o ONpeeICHHON TeMe, B pe3ysibTare KOTOPOu
COCTABJISICTCS MPOCKT;

— aHaTU3 KOHKPETHBIX CUTYallMi - aHaIM3 pPealibHBIX MPOOJEMHBIX CHUTYallHid, HMEBIINX
MECTO B COOTBETCTBYIOIIEH 00JaCTH TPO(ECCHOHATBHOU NEATEIHbHOCTH, M TIONCK BapHAHTOB
JYYIIUX PEUICHUN;

— Pa3BUTHE KPUTUYECKOTO MBIIUICHUS — 00pa3oBaTelibHasl NeSITeIbHOCTD, HAllPaBJICHHAs Ha
pPa3BHUTHE Y CTYACHTOB pa3yMHOTr0, pe(hJIEKCHBHOTO MBIIIICHUS, CIIOCOOHOTO BBIIBUHYTH HOBBIC
UJICU ¥ YBUJICTh HOBBIC BO3MOXHOCTH.

[Tomxom pa3dopa KOHKPETHBIX 3a7a4 W CUTyallMd [IUPOKO WCIONB3yeTCsS Kak
nmpenojaBaTeneM, Tak W CTYIEHTaMH BO BpeMs JIEKIWH, TaOOpaTOpHBIX 3aHITUNA W aHaIu3a
pe3yJabTAaTOB CAMOCTOSITEIBHOM paboThl. DTO OOYCIOBICHO TEM, YTO MPH HCCICIOBAHUU M
pEeIIeHNH KaXK10M KOHKPETHOH 3a/1a4ll UMEETCsI, KaK IPaBHII0, HECKOJILKO METO/IOB, a 3TO TpeOyeT
pa3zbopa M OIEHKH IeJI0M COBOKYITHOCTH KOHKPETHBIX CUTYAIIHIA.

KOJINYeCTBO
I/ICHOJ’[I)?.yeMbIe HHTCPAKTUBHBLIC 06pa30BaTeJILHLIe
CeMeCTp BI/I[[ 3aHATUSA HHTCPAKTUBHBIX
TEXHOJIOTUH
4acoB
[TpakTnyeckue 3aHATUA B pexuMax
JIP B3aMMOJICICTBUS «IIPEMNOJABATENb — CTYIEHT» M 6
«CTYAEHT — CTYACHT»
Hroro 6

Ipumeyanue: JI — nexyuu, 113 — npaxmuueckue 3awsamus/cemunapwvi, JIP — nabopamopnvie sausmus, CPC —
camocmosimenvHas paboma cmyoeHma

Tewmbl, 3amanusg M BOIPOCHl JJI CaAMOCTOSITENIbHOM paboThl Mpu3BaHbl CHPOPMHUPOBATH
HaBBIKM TOWCKAa HMH(DOPMAIMH, YMEHHUS CaMOCTOSTEIbHO PpacCIIUpSTh U YIIyOJATh 3HAHMS,
IIOJIyYEHHBIE B XO€ JIEKIIUOHHBIX U MPAKTUYECKUX 3aHATHMN.

[Tonxon pazbopa KOHKPETHBIX CUTYAILIUN IIUPOKO UCIIOJIb3YETCS KaK MpernojaBaTesieM, Tak
U CTyJIEHTaMH{ IIPU MPOBEICHUH aHAJIN3a PE3yJIbTaTOB CAMOCTOSTEIbHONU PaOOTHI.

Jnst aun ¢ OrpaHUYeHHBIMH BO3MOYKHOCTSIMHU 370POBbS IIPEAYCMOTPEHA OpPraHU3anus
KOHCYJIbTallU! C UCIOJIb30BAHUEM JJIEKTPOHHOH IIOYTHI.

JLnst AL ¢ HapyIIEHUSIMU 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,



— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jis 11 ¢ HapyIICHUSIMH CITyXa!

— B IIeYaTHOM ¢opme,

— B hopMe IEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JI1 ¢ HApyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieuaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUis M1l ¢ OTpaHUYCHHBIMU BO3MOXHOCTSIMHU 3J0POBbSI MIPEIyCMOTPEHA OpTraHU3aIHs
KOHCYJIBTAIMH C UCIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

4. OueHoYHbIE U METOAUYECKHE MATEPHUAIbI
4.1 OueHouHble CcpeACTBa UIA  TeKYyWIero KOHTPOJSI  YCIeBAaeMOCTH W
NMPOMEKYTOYHOM aTTeCTAlUN

OneHouYHBIE CpelcTBa MpEJHAa3HAYeHBI Ui KOHTPOJII M OLEHKH 00pa30BaTEeNbHBIX
JOCTHKECHUI 00YYalOIUXCsl, OCBOMBIIHMX MTPOrpaMMy yueOHOW TUCIUIUTUHBI « MUKpOCEepBHCHAS
APXUTEKTYPa».

O1eHOYHBIE CPEACTBAa BKJIIOYAET KOHTPOJBHBIE MaTepHaNbl Ul MPOBEICHHUS TEKYIIero
KOHTPOJIsE B (OopME TECTOBBIX 3aJaHWN, PAa3HOYPOBHEBBIX 3aJaHUl U MPOMEKYTOYHOI
aTTecTaluu B OpMe BOIPOCOB U 3aIaHHUH K 3a4eTy.

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMHU

37I0POBBSI BEIOMPAIOTCS C YUETOM WX MHIUBHYaTbHBIX ICUXO()U3NIECKIX OCOOCHHOCTEH.

— Ipy He0OXOAMMOCTH MHBAIH/IAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEIOCTABIISCTCS AOTIOJIHUTEIBHOE BPEMsI [UIsl TIOATOTOBKM OTBETA HA DK3aMEH€;

— IIpH TPOBEJICHUH TPOLEAYPHl OIICHUBAHUS PE3yIbTaTOB 00yUEHUSI MHBAINIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C X WHAWBUIYAITBHBIMA OCOOCHHOCTSIMH,

— IIpU HEOOXOAMMOCTH JJIs1 00YHarOIUXCsl ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEIypa OIICHWBAHUS pE3YJIbTaTOB OOYYEHHUS 1O JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTATOB OOYYCHHS WHBAIUIOB M JIUI] C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsI 110 JUCHUIUIMHE (MOAYJIIO) TNpEeAyCMaTpUBAeT IPEAOCTaBICHHUE
uHpopManuu B (opMax, aJaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
UHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist U1 ¢ HapyIIEHUSIMH CITyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1iist T ¢ HApyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.

CTpyKTypa OLlEeHOYHBIX CPEICTB AJI TeKyLIel U MPOMeKYTOYHOM aTTecTaluu

Ne | KonTponupyemsble paszeisl (TEMBbI) Kon HaumenoBanue
n/n JMCIUTUIMHBI* KOHTPOJIHPYEMOH OLICHOYHOT'O CPENICTBA




KOMIETEHIIUU TeKVILHI KOHTPOILE ITpomexyTounas
(unm ee yacTn) yu P aTTecTaunus
BBeznenne B MUKPOCEPBUCHYIO NJI-1.0I1K-3 3adanus ons }
1 | 8PXHTCKIYPY N/I-2.0IIK-3 | camocmosmensrozo Zoe}(;p zicn?tit:cmu
pewenus 1-2 P
ITprHIMIEI TOCTPOCHHA NJI1-1.0I1K-3 Badanus ons )
2 | MHKpOCCpBHCOB NJI-2.0IIK-3 | camocmosmenvrozo Teop emguse cruu
pewenus 3-4 sonpoc -
KOMMyHI/IKaI_II/IH MEXay I/I[[-l .OIIK-3 3adanus ons }
3 | MukpocepBHCaMH N/1-2.0I1K-3 camocmonmensuozo | L COpemIHECKul
peuterus 5-6 6onpoc 9-12
VipasneHue koHQUrypauuei u N-1.0I1K-3 Badanus ons }
4 PasBePTLIBAHAEM MUKPOCEPBHCOB | 1171-) OIIK-3 CAMOCTIOAMETbHOZ0 Teopemuueckuii
) pewen -8 sonpoc 13-16
MOHHUTOPHHT U JTOTUPOBAHUE B NJI-1.0I1K-3 3adanus ons )
5 | MMKPOCCDBHCHOI apXHTEKType N/I-2.0IIK-3 | camocmosmensvrozo Teopemuueckui
peusenus 9-10 sonpoc 17-20
TecTupoBaHre MUKPOCEPBUCOB N/I-1.0I1K-3 3adanus ons .
6 NJ1-2.0I1K-3 CamMoCmosmenvHo2o gngp s?gz-ezczuu
pewenus 11-12 P
IIpoGnemMsl u pemmeHus B NJI-1.0IIK-3 Badars Ons ]
7 | MMKPOCEDBHCHOI apXHTEKType N/I-2.0IIK-3 | camocmosmensrozo Teopemuueckui
pewenus 13-14 sonpoc 25-28
Peanmusanus MUKpOCEPBHCHOM N-1.0I1K-3 Badanus ons .
8 | @PXHMICKIYPBI B KOHKPCTHBIX N/1-2.0I1K-3 cavocmosmensnozo | 1 €OPEMUtecKu
) eonpoc 29-32
fpoekTax pewenus 15-16

IHoka3aTesu, KPpUTEPHHU H LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUI

CootBercTBe INMOPOrOBOMY VPOBHK) OCBOCHMS KOMIIETEHLHH IJIAHUPYEMBIM
pe3ysbTaTaM O0y4eHHs U KPUTEPHSIM MX OIICHUBAHUS (OIICHKA: YOBJETBOPHTEILHO /3aUTEHO):
OIIK-3 CnocoGeH NMpUMEHSITh COBpeMeHHble MH(OPMALMOHHbIE TEXHOJOTHH, B TOM
YyHcJe OTedeCTBeHHble, IPHM CO3JaHMH NPOrpaMMHBIX NPOAYKTOB H
NPOrpaMMHBIX KOMILIEKCOB PAa3JIMYHOT0 HA3HAYEHHS
HJI-1.01IK-3 Apcymenmupoeano npumensem coeépemeHHble UHDOpMAUUOHHbIE
mexHono2uu, 6 moM Hucle OmeyecmeeHHbvle, NpU  CO30aHUU
NPOZPAMMHBIX RPOOYKMOG U RPOPAMMHBIX KOMNIEKCO8 PA3IUYHO20
Ha3HauyeHus
Coepemennvie u nepcnexkmusenvlie uncmpymenmol paspabomxu 110, exnouas
omeuecmeenHvle nIam@opmuvl u GpeumsopKu 0Jisk MUKPOCEPBUCO8 (Hanpumep,
Memooonocuu u mexunonoeuu pazpabomku 110, exnouas npuHYUNLL
0EeKOMNO3UYUYU MOHOTUMHBIX CUCTEM HA MUKPOCEPBUCHL.
Ipunyunsvr u uncmpymenmsl NPOEKMUPOBAHUS NPOSPAMMHO20 00ecneyeHusl,
8KII0YAs WADTIOHBL NPOEKMUPOBaHuUsi Mukpocepaucos (Service Discovery, Circuit
Breaker, Saga u op.).
Memoowvlr npoexmuposanusi npoepammuvix unmepgeticos (REST/gRPC API,
event-driven 83aumooeticmsue mexicoy MUKPOCEPSUCAMU,).
HAnu3upoeams 1 0OOCHOBbIBAMb GbIOOP MEXHOIO2UYECKUX peuleHutli, 8KIoUas
OYEHKY YenecoobpasHoCmu nepexooa Ha MUKPOCEPEUCHYIO APXUMEKMYp).
Hasvikamu npoexmuposanus npocpammusix unmepgheticos 0jisi 63auUmo0eicmasusl
MUKPOCEPBUCOS.

3namo

Ymemo

Braaoemsw



Memooamu coopa, obpabomxu, anaiuza u 0000WeHUss OAHHBIX UCCIEO08AHULL 8
pacnpeoeneHHbX CUCNeMAax.

Ilooxodamu « pewenuro aHarumMuyeckux 3a0ad, 6KuOYaAs NpooIembl
Macumabupyemocmu, 0mKa30yCmouyugoCcmu U MOHUMOPUH2A MUKPOCEPBUCHBIX
cucmem.

HJI-2.01IK-3 Opuenmupyemcs 6 COBPEMEHHBIX NOJOHCEHUAX U KOHUENUUAX
HPUKIAOHO20 U CUCHEMHO20  HPOZPAMMHO20  oObecheueHus,
apxumeKmypvl KOMRolomepoe u cemeil (6 mom yucie u 2n100a1bHbIX),
MEeXHON02UU CO30AHUA U CONPOBOIHCOEHUS NPOZPAMMHBIX HPOOYKHOE8 U
RPOZPAMMHBIX KOMNIEKCOB

3namo Cospemennvie u nepcnekmueuvle cpeocmea paspabomxu I10, exaouas

uncmpymenmol opxecmpayuu muxpocepsucos (Kubernetes, Nomad, OpenShift).
Memoodonocuu u mexHono2UU NPOCPAMMUPOBAHUS, BKIIOUAA NOOX00bl K
paspabomke u mecmuposanuio mukpocepsucos (Contract Testing, Canary
Releases).

Memoovl npoekmuposanusi npocPaAMMHO20 obecneyenus, BKI04as Cmpamezuu
PA38epmMbl8aHUs U YNPABGLEHUS HCUSHEHHBIM YUKTOM MUKPOCEPBUCOS.

Tpunyunel npoexmuposanus npoepammHuix unmepgeticos, exkaroyas APIl-uino3vl
U MeAHCCEPBUCHYIO ACUHXPOHHYIO KOMMYHUKAYUIO.

Ymems Dopmynuposams eapuanmel pearuzayuu MmexHudeckux mpeboeaHull, 6KI04as

8b100p MeAHCOY MOHOIUMHOU U MUKPOCEPBUCHOLL APXUMEKMYPOLL.

Bnaoemo Memoodamu oyenxku mpyooemkocmu u cpokos pearuszayuu 110, ¢ yuemom
ocobenHocmell pacnpeoeieHublX Cucmem (3a0epicKu cemu, CO2NACO8AHHOCTb
OAHHbBIX).

Hagvlkamu coznacoeanusi cpokog 8biNOIHEeHUs 3a0ay 8 YCI08UAX NAPALIeNIbHOU
PazpabomKu MHOICECMBEAa MUKPOCEPBUCOS.

Texnukamu npoekmupo8aHusi NPOSPAMMHBIX UHmepgeticos 0na obecnedeHus
cnabotl C8sA3AHHOCIU MUKPOCEPBUCOB.

Memooamu cbopa, aumanuza u 00600WeHUs pe3YIbMAMO8 UCCIeO08AHUL 6
KOHMeEKCme MOHUMOPUHed U J02Uposanus Muxpocepguchovlx cucmem (ELK,
Prometheus, Grafana).

Ilooxooamu K peuteHuro aHAIUMUYECKUX 3a0a4, GKIIYAs ONMUMUZAYUIO
NPOU3BOOUMENbHOCIIU U YAPAGTeHUe DPACNPeOesieHHbIMU MPAH3AKYUAMU 8
MUKPOCEPBUCHOU apXumexmype.

TunoBbie KOHTPOJIbHBbIE 3aJaHUS WJIN HHBbIE MATePHAJIbl, He00X0AUMBbIe 1JIsl OLleHKH
3HAHMI, YMeHHUil, HABLIKOB U (MJIM) ONBITA AeATEIbHOCTH, XapPAKTEPU3YIOIIMX 3Talbl
(hopMupoOBaHUSI KOMIIETEHIUI1 B Mpolecce 0OCBOEHNsI 00pa30BaTeIbHOI NPOrpaMMbI

TunoBbIE 32124 IJI CAMOCTOATEIbHOI0 pelIeHus:

1. Peanuzanus MukpocepBuca 1isl yIpaBiIeHUs [10JIb30BaTeNIMU ¢ ToMolbio Node.js
u MongoDB. Heo6xoaumo pazpaboTaTb MUKPOCEPBUC, KOTOPBINA OyAeT MpUHUMATh 3allpoChl Ha
co3/laHWe, YTeHHe, OOHOBJIEHHME M YyJAaJeHHe TNojb3oBareneid u3 0a3zpl JaHHBIX MongoDB.
PeanuzoBarh cucremy ayTeHTH(UKAIMM U aBTOPHU3ALMH TOJb30BaTesneld ¢ momousio JWT-
TOKEHOB.

2. Pa3zpaborka cepBuca s 0o0paboTku Iuiatexeil ¢ momomibio Spring Boot u
RabbitMQ. Heo0xomumo co3maTb MHKpPOCEPBUC, KOTOPBIH OyAeT NpUHHMATh IUIATEKHBIC
3arpochl M OTHPABIATh UX B odepenb RabbitMQ s manpHeiimeir o6pabotku. PeannzoBath



CHUCTEMYy TMPOBEPKH TUIATEKECIIOCOOHOCTH KJIMEHTOB W TUIATE)KHOTO IIII03a Il 00pabOTKH
IIJIaTEKEH.

3. Co3gate MMKpPOCEPBHCOCHI Ul OHJIAWH-Mara3uHa: a HMEHHO CO3/aTh
MHUKPOCEPBHUCHI JIJIsl YIPABJICHUS KOP3UHOW MOKyHareiel, 00paboTKU 3aKa30B U BO3MOXKHOCTEH
JIOCTyIa K KaTajory ToBapoB. Heo0XxonmmMo HCNONb30BaTh PAa3IUYHble HMHCTPYMEHTHI
MHUKPOCEpBUCHON apXUTEKTyphl, BKIrouasi Docker, Kubernetes u API Gateway.

4. Pa3zpaboTka MOHMTOpPUHIa MMKPOCEPBUCHBIX CHCTEM: CO3JIaHHE CHUCTEMbI
MOHUTOPHHTA, KOTOpas OyIeT NpOU3BOAUTH COOp HaHHBIX O padoTe KaXIOoro CcepBHCA.
Heo6xonumo wucnonb30BaTh Takue HMHCTPYMEHTHI, Kak Prometheus u Grafana, 4to0bI
NPOAHAJIM3UPOBATh M BHU3YAIM3UPOBATh MHAaHHBIC I TEKymed paboOThl W MPOAKTHBHOTO
yIpaBJIeHUs IPOU3BOJUTEIBHOCTBIO CUCTEMBI.

S. Pa3paborka u  TecTUpOBaHME  MHUKPOCEPBUCOB  C  HCIIOJIb30BAHUEM
KOHTEHHepu3alumn: pa3padboTaTh HECKOJIBKO MHUKPOCEPBHCOB Ha SA3bIKE NPOrPaMMHPOBAHHUA 110
CBOEMY BBIOODPY; YIIAaKOBaTh KKl MUKPOCEPBHUC B KOHTEWHep Ha 0a3e Docker.; BEIIOTHUTH
MHTErPallMOHHOE TECTUPOBAHNE MUKPOCEPBHCHOM apxXUTeKTyphl B cpene Kubernetes; usyuurts
NPUHIUITE padOTHl KOHTEHHEPOB M OPKECTPATOPA, a TAKXKE MPEHMYIIECTBA HCIIOIB30BaHUS STON
TEXHOJIOTUH NIPH pa3pabOTKe MUKPOCEPBUCOB.

6. [Tpumenenue npuHIMNOB M npakTUK DevOps B pa3zpaboTke MHUKPOCEPBHUCOB:
onpenenuts npoueccsl CI/CD u HacTpouTh UX B COOTBETCTBYIOLIMX MHCTPYMEHTaX (HampuMep,
GitLab, Jenkins, Ansible); co3naTh HECKOJIILKO MHUKPOCEPBUCOB U Pa3BEPHYTh UX Ha yIAIICHHOM
cepBepe IMpU IOMOIIM MHCTPYMEHTOB aBTOMAaTHMUYECKOW JOCTaBKM (Hampumep, Ansible,
Terraform); paspa®oraTh M HNPUMEHUTH CTPATErHI0 OOHAPYKECHUS M YCTPAHCHUS OIIMOOK B
MHUKPOCEPBUCHON apXUTEKTYpe; M3yYUTh OCHOBHbIE NPUHLIMIBI M NpakTuku DevOps u ux
npUMEHEeHHE TpU pa3paboTKe U IKCILTyaTallid MUKPOCEPBUCOB.

7. PazpaboTrka cucTeMbl MOHHUTOPMHIAa UM  aHAJIU3a  COOOLICHMH  MEeX1y
mukpocepBucamu Ha ocHoBe Kafka n ELK-crexka.
8. Peanuzanus MexaHu3zma MaplIpyTH3alUK 3alpOCOB MEXIY MUKpPOCEpPBHCAMHU Ha

ocHoBe Service Mesh (mampumep, Istio) ¢ wucnoib3oBaHMEM MeEXaHU3Ma TPAHCIOPTHON
aBTOPH3ALMU U NPEOTBPAILEHUS YTeUeK JaHHBIX MEX/1y CEpBHCAMHU.

9. "ABTOMaTH3aIMs pa3BepThIBaHUs MHUKpocepBUcOB Ha Iuiatdopme Kubernetes'.
Heo6xonumMo u3yuuTh OCHOBBI paboThl ¢ KiactepoM Kubernetes u co3naTb MUKPOCEPBHCHI,
KOTOpBIE€ OyIyT aBTOMaTHYECKH Pa3BOpayMBaTHCS U MaclITaOMpoOBaThCs Ha 3TOM I1atdopme.

10.  VYmnpaBnenue koHpUrypanueir MUKPOCEPBHUCOB C TOMOILBIO HHCTPYMEHTOB Ansible
u Terraform: u3y4nTh NpUHIMIBI MHPPACTPYKTYPbI KOJA; UCIIOJIb30BaTh MHCTPYMEHTHI Ansible u
Terraform a1 aBTOMaTHUECKOTO pa3BepThIBAaHUS U YIIPaBICHUS KOH(UTYypaleil MUKpOCEpPBHCOB
B o0uiake.

11.  Pa3paboTka KOMIUIEKCHOH CHCTEMBbl MOHMTOPUHIA M JIOTUPOBAaHMS  JJIs
MHUKpOcepBUCOB Ha ocHOBe ELK-creka.
12. Cozlanue MNpOAaKTMBHOW CHCTEMBl MOHUTOPMHIA U aHauu3a JIOTOB A

HEIPEPBIBHON ONTUMHU3ALMN MUKPOCEPBUCHONW apXUTEKTYPHI.

13.  TectupoBaHHE MUKPOCEPBHCOB C UCIOIb30BAHNEM HHCTPYMEHTOB aBTOMATH3AIMH
TECTUPOBAHUS: U3YUYUTh PA3JIMYHble MHCTPYMEHThl aBTOMATH3allMU TECTHUPOBAHUS, TaKue Kak
Selenium, JUnit, TestNG u T.n.; cO34aTh TECTOBBIM CLEHapui JIi MHUKPOCEPBHCOB U
IIPOTECTUPOBATH €r0, UCIOJIb3Ys OJINH U3 3TUX UHCTPYMEHTOB.

14.  Hcnonb3oBaHue  KOHTEHHEpHOW  BUpTyalM3alMM  JAJs  TECTUPOBAHUS
MuKpocepBucoB: u3yuutbh Docker, Kubernetes, Swarm u npyrue TeXHOJIOTMH KOHTEHHEPHOMH
BHUPTYaJIU3al1H; CO3aTh KOHTEHHEDP /Il MUKPOCEPBHCA U 3aIlyCTUTh €r0 B KOHTEHHEPHOII Cpele;
POTECTUPOBATh MHKPOCEPBHUC, UCIOJb3YyS CO3/aHHBIM KOHTeHHEp U YyOeauTbcs, UTO
MHUKpPOCEpBUC paboTaeT KOPPEKTHO B KOHTEHHEPHOM cpene.

15. Pa3paboTka MHKPOCEPBHCHOTO TIPWJIOKEHUS C HCIOJb30BaHUEM  OOIIETO
MeXaHU3Ma YIpaBlIeHUs CcocTosHueM (Hampumep, Redux) W apXUTeKTypHOro ImabiioHa



npoektupoBanus (Hampumep, MVC): cnpoekTupoBath W pa3paboTaTh MHUKPOCEPBUCHBIC
MMPUITOKCHUSA, UCIIOJIB3YSA COBPEMCHHBIC HHCTPYMCHTBI U ITOAXOBbI.

16.  Peanmumzamusi MHKPOCEPBHCHOH apXUTEKTYphl JUISI MEIWIIMHCKOH CHUCTEMBI
yIpaBJICHUS TaHHBIMH: U3YYUTh METOJIBI M CIOCOOBI peaTn3alui MUKPOCEPBUCHOM apXUTEKTYPHI
JUIE MEIHMIIMHCKOM CHCTEMBbI YIPaBJICHUS IaHHBIMH; KCIIOJIb30BaTh TEXHOJOTHMH, TaKUE Kak
Docker, Kubernetes u Istio, 1y co3anusi MUKpOCEPBHUCOB, KOTOPBIEC TIO3BOJISIT CO37aTh THOKYIO
U MacmTabupyeMyro UHPPACTPYKTYpy Ui yIpaBiieHHs OONbIIMMH O00bEMaMU MEIUITTHCKIX
JAHHBIX.

3ayeTHO-IK3aMeHANIMOHHbIE MAaTepHAJIbI I TPOMEKYTOYHOH  aTTecTaluu
(3K3amMeH/3a4eT)

Bonpocsl )i NOATOTOBKH K 3a4eTy

. UTo Takoe MUKpPOCEPBUCHAS apXUTEKTypa U KaK OHa OTIUYAETCS OT MOHOJIUTHOMN ?
. Kakue ocHOBHbBIE IPUHLIUIIBI JIEKAT B OCHOBE MUKPOCEPBUCHOM apXUTEKTYpbI?
. Kakue npeumyiectBa nMeeT MUKpOCEPBUCHAS apXUTEKTypa?
. Kakue HeocTaTku MOXKHO BBIJIEIUTH Y MUKPOCEPBUCHON apXUTEKTYpPhI?
. Kakue TexHOI0rumn UCronb3yrTcsi B MUKPOCEPBUCHOMN apXUTEKType?
. Kakyto ponb urpaer koHteliHepu3aus B MUKPOCEPBUCHON apXUTEKType?
. Uro Takoe API Gateway 1 kakoBa ero pojb B MUKPOCEPBUCHOM apXUTEKType?
. Kak nporcxouT MOHUTOPUHT U JIOTUPOBAHUE B MUKPOCEPBUCHON apXUTEKType?
9. Kak obecnieunBaetcsi 6€30MacHOCTh B MUKPOCEPBUCHOM apXUTeKType?
10. Kakme mnoaxonapl HUCHOJB3YIOTCS JUISI OpraHU3alMd KOMMYHHKAIUUd MEXAy
MUKpOCepBUCaAMU?
11. Kak ocyuiecTBisieTcsi ynpaBjieHHE TPAH3aKIUSIMH B MUKPOCEPBUCHOM apXUTEKType?
12. Kakyto ponp urpatot cepepHbie coObiTusi (Server-Sent Events) B MUKpocepBUCHOM
apxuTeKType?
13. Kakyto posns urparot komansl DevOps B MUKpOCEPBUCHOM apXUTEKType?
14. Kak pemiaroTcst mpo0eMbl MacIITAOUPOBAHUS B MUKPOCEPBUCHOMN apXUTEKType?
15. Yrto Ttakoe MmmukpocepBUCHbI mabmoH Circuit Breaker u kakoBa ero posib B
MHUKPOCEPBUCHON apXUTEKType?
16. Kak pemarotcs mpoOieMbl B3auMOIEHCTBHS MUKPOCEPBUCOB B YCIOBHUSX HEHAIEKHON

0NN KW

ceru?

17. Kakyto ponb urpaet Service Registry B MUKpOCEpBUCHON apXUTEKType?

18. Kakyto posb urpatroT kKoMman el Agile B MUKPOCEPBUCHON apXUTEKType?

19. Kak obecrieunBaeTcst COTrIacOBaHHOCTb JAaHHBIX B MUKPOCEPBHCHOM apXUTEKType?

20. Yro Ttakoe TtectupoBanue cpeasl (Chaos Engineering) M Kak OHO CBS3aHO C
MUKPOCEPBUCHOU apXUTEKTYpOi?

21. Kakue orpaHi4eHusi Ha KOJIMYE€CTBO MUKPOCEPBUCOB CYIIIECTBYIOT B MUKPOCEPBUCHOM
apxuTeKType?

22. Kak MOXHO OpraHM30BaTh aBTOMaTHYE€CKOE MaclITaOMpOBaHHE B MHUKPOCEPBUCHON
apxuTeKType?

23. Kakue noaxo/ibl UCTIOIb3YIOTCS ISl BEPCUOHUPOBAHUS MUKPOCEPBUCOB?

24. Kak npoBOJUTCSI MOHUTOPUHT ITPOU3BOIUTEIIBHOCTH MUKPOCEPBUCOB?

25. Kak ocymecTBisieTcs yrnpasieHHe KOHOUTYpalueid MUKPOCEPBUCOB?

26. Kakne moaxoabl HCIOJB3YIOTCS JI YIPaBIEHHUsS NEPCUCTEHTHBIMU JIAaHHBIMHU B
MHKPOCEPBUCHOM apXUTEKType?

27. Kakue mpuHUUIBI JOJKHBI YUUTBIBATHCS IPU IPOEKTUPOBAHUHM MHUKPOCEPBHUCHOMN
ApPXUTEKTYPhI?

28. Kakne noaxos! MCIONb3YOTCS U1l opranu3anuu Mapipytusanuun HTTP-3anpocos B
MHUKPOCEPBUCHOMN apXUTEKType?



29. Kakue BO3MOYKHOCTH TPEIOCTABIISIIOT COBPEMEHHBIE IIAT(OPMBI ISl pean3aliuu
MUKPOCEPBUCHOU apXUTEKTYpbI?

30. Kak ocymecTBisieTcss oOecredyeHue BBICOKOW JIOCTYIMHOCTH B MHKPOCEPBHCHOM
apxuTeKType?

31. Kakue noaxo/pl UCMONB3YIOTCA Ui YIPABIECHUSI COCTOSIHUEM MUKPOCEPBUCOB?

32. Kakue poiu BBIIOJIHSAIOT MUKPOCEPBUCHI B COBPEMEHHBIX ITPUIIOKEHUSX U cepBUcax?

4.2 Metoanueckue MaTepuaJibl, ONpeaesiioline Npoueaypbl OHeHUBAHUS 3HAHUIA,
YMeHHil, HABBIKOB W (WIH) ONbITA AeATEJbHOCTH, XAPAKTEPHU3YIOUIUX ITAMbI
(popMupoBaHus KOMIIETEHUH I

MeToauueckue PE€KOMEHIANMH, ONIPpEeACAAI0NINEe MPOUEAYPhI OLICHUBAHUA TECTOB:

Tect npoBoautcs onnaiin B cucreme Moodle nimm Google Docs u orpanudeH 1mo BpeMeHH.
Ha cmauy Tecra nmaercs JBe MONBITKA. TECT CUMTACTCS YCHEIIHO TPOMICHHBIM €CIIU
CTYJEHT npaBuibHO oTBeTUI HAa 0% BOMPOCOB.

MeToauueckue PECKOMEHIANH, onpeaeadaoumue nmpoueaypsl OICHUBAHUA
BBINNOJTHCHHUSA KOHTPOJBHBIX 3aJJaHMM

3a[[aHI/I€ CUHUTACTCS BBIIIOJIHCHHBIM IIPH BBIITOJIHCHUU CICAYIOMUX YCJIOBI/If/'I:

— IpeaoCcTaBieH UCXOAHbIH Ko Ha Python B cpene PyCharm, Google Collab

— MPOJIEMOHCTPUPOBaHA pabOTOCIIOCOOHOCTD MPOTrPAMMBI

— CTYJICHT MOHMMAET UCXOIHBIA KOJ ¥ OTBEYACT HAa BOMPOCHI 10 €r0 OPraHU3aIlHH.

MeToauueckue PEKOMEHAANUHU K CIaY€ 3a4eTa

[Ipouenypa mpoMe:KyTOYHOM aTTECTALMU IPOXOAUT B COOTBETCTBUU ¢ IlonmoxeHueMm o
TEKYIIeM KOHTPOJIE U MPOMEeXYTOUHOM artectanuu odyyatoniuxcss @PI'BOY BO «Kyol'Y».

Texymmii KOHTPOJIb YCIIEBAEMOCTH CTYAECHTOB IIPOBOAUTCS B LIEJISIX COBEPIIEHCTBOBAHUS U
HETIPEPBHIBHOTO KOHTPOJISI KauecTBa 00pa30BaTEIbHOTO MPOLecca, MPOBEPKH YCBOCHUS YIEOHOTO
MaTepuaia, aKTUBU3alUU CaMOCTOSITENIbHOM pa0dOoThl CTYAEHTOB, CTUMYJIMPOBAHUS UX YUeOHOI
paboTel, obecnieueHust 3hPpekTUBHOCTH 00pa30BaTENBLHOTO Mpoliecca, MPEeayNPEXICHUS PUCKOB
OTUUCIICHUS CTYACHTOB.

Texymuii KOHTPOIb 3HAHWK CTYIEHTOB OCYIIECTBISIETCS TOCTOSIHHO B TEYEHHE BCETO
cemecTpa.

Buapl Texymiero KOHTpOJS: YCTHBIM (IMCbMEHHBIH) ONpOC Ha 3aHATUAX; IpPOBEpKa
BBIMIOJTHEHUS] JOMAIIHUX 3aJjaHHil; MpOBEIEHUE KOHTPOJIbHBIX pabOT; OIEHKAa AaKTHBHOCTHU
CTyJI€HTa Ha 3aHSTHH.

Crynentsl ouHO# (hopmbl 00ydeHHsI 00s3aHbl CIaTh 3a4eT /10 Hayalla 3K3aMEHallMOHHOMN
CECCHUM.

IIo pe3yjibTaTaM CAa4u 3a4CTa BBICTABIISICTCA OLICHKA «3aYTEHOY»/ «HE 3aUTCHOY.

BricTtaBrnenue 3a4eToB ISl CTYJI€HTOB OYHOM (hOpMBI OOYUYEHHSI TIPOBOJISATCS B MEPHUOJ JI0
3K3aMEHAIIMOHHON CECCUU.



IIpu OoTCYTCTBHMYM 3a4ETHOM KHUKKHU Y CTYJIEHTA dK3aMEHATOP HE UMEET IpaBa IPUHUMATh Y
HEro 3aueT/>k3aMeH. Takoil CTYOEHT CYHMTaeTcsi HE SBHUBIIMMCA Ha 3ader/PK3aMeH. B
UCKJIFOYMTEIIBHBIX CIIydasX, Ha OCHOBAaHMM pPACHOPSKEHHs JI€KaHa IIPernofaBaTellb MOXKET
JIOITYCTUTh CTYJCHTA K 3aUeTy/9K3aMeHy IpU HATMYUH JOKYMEHTA, YI0CTOBEPSIOLIETO JUYHOCTb.

B OeiIAax 00BEKTUBHOI'O OLCHUBaHUA 3HaHUM BO BPEM: IIPOBECACHNA 3a4€TOB U DK3aMEHOB HE
JO0IIYCKACTCA HAIIUYHNUEC Y CTYACHTOB ITIOCTOPOHHUX NPEAMETOB U TEXHUYCCKHUX YCTpOfICTB.

CryneHTy, MCHONB3YIOIEMY B XOJAE 3auyeTa Hepa3pellleHHble HCTOYHUKU M CpElCTBa
HOJy4YeHUs MH(POpMAlLlUU, BBICTABISAETCS HEYIOBIETBOPUTEIbHAS OLEHKA, U OH yJaJsieTcs W3
ayJIuTOPUH.

Bo Bpems 3adera cTyA€HTBI MOTYT I0JIb30BaThCsl YTBEP)KIECHHOW paboueil mporpammoi
y4eOHOM AMCLUMITIMHBI, KOTOpas JAO0JKHA ObITh B HAIMYUHU HA 3K3aMEHE, a TaKKe C pa3peleHus
9K3aMEHATOpa CIPAaBOYHOMU JINTEPATYPON U JPYTUMH TOCOOUSIMH.

CryneHThl, HapylIalolUe MpaBWiia MOBEACHUS MPH MPOBEICHUHM 3a4€TOB U SK3aMEHOB,
MOTYT OBITh HE3aMEATUTENILHO yJIaleHbl U3 ayJAUTOPUU, K HUIM MOTYT OBITh MIPUMEHEHBI MEpPbI
JTUCIUTIIMHAPHOTO BO3JCHCTBUS.

Ha 3adere/ak3aMeHe MOTYT IPUCYTCTBOBATH PEKTOP, IPOPEKTOP MO YUEOHOH paboTe, NeKaH
dakynprera, 3aBeAyromui Kadeapoi, KoTopas oOecreuynBaeT Y4eOHBIN IMpolecc MO JTaHHON
nucnuiuinbe. [IprcyTeTBHE Ha 3K3aMEHaX M 3a4eTaxX MOCTOPOHHUX JIMI] O0e3 pa3pelieH s peKTopa
WK IPOPEKTOpa Mo y4eOHOH paboTe He T0MyCKaeTCs.

ITocne MpocCIyminBaHud JICKIIUHU PEKOMCHAYCTCA BBIIIOJHUTL YIIPAXKHCHUA, IPUBOAUMEBIC B
JICKIIMH 1A CaMOCTOSITEILHOM pa6OTLI, d TaKXC BBIINIOJIHUTL Ha KOMIIbIOTCPE C UCITIO0JIb30BAHUCM
CpCabl PythOl’l 3alavi, IMPUBOJUMBLIC B JICKIUH B Ka4YCCTBC IIPUMCEPOB.

IIpu camocTodTenbHOM paboOTe CTYJEHTOB HEOOXOAMMO U3YyYWUTh JIHUTEpaTypy,
MNPUBCACHHYIO B MEPCUHAX, AJId OCMBICIICHHA BBOJUMBIX HOHSITHfI, aHaJIM3a NPCIJIOKCHHBIX
MOJIXOJI0OB U METOJIOB pa3pabOTKU NapajuleNbHBIX NporpaMM. PaspabaTbiBas perieHue HOBOM
3aJaud, CTYJIEHT JOJDKEH yMETh BBIOpaTb METOABI pelIeHHs 3aJauyd C Y4YEeTOM ILeJIeBOM
anmapatHoi miaT$hopMsl, TPOBOAUTD OTIAKY U MPOPHUIMPOBAHKE IPOrPaMMBI Ha si3bike Python.

B kadecTBe cucteM NporpaMMHUpPOBaHUsS JUIS pEHICHUS 337ad U U3YyYEHUS METOJIOB U
QITOPUTMOB, TIPUBEIEHHBIX B JIEKIUAX, PEKOMEHAYETCS HCIOIb30BaTh HA MPAKTHUYECKHUX
3aHITHSIX U TIPH CAMOCTOSATEIHLHON paboTe CTaHIAPTHYIO pean3alnio s3bika Python B cBsizke co
cpenoit pazpaborku PyCharm, Google Collab.

Onenka

He 3auTeno 3auTeHo

¢ CCJIIM CTYACHT IPAaBUJIBHO PCHINII MCHEC 70 | o ecnu CTYACHT IIPAaBUJIBHO PCIINII 70 %
% 3aaad /MM HE UMEET NpEACTAaBJICHUC KaK | 3ala4, UMCCT MNPCACTABJIICHUC KaK pPCIIATb

peiaTh OCTAJIbHBIC 3a/1a4n OCTAJIBHBIC 3aJa49n

® HC 3HaACT 3HAYUTEILHOMN JaCcTu | ® Ha TECOPCTUUCCKHUC BOIIPOCHI JaH
TCOPECTUUCCKOT'O Martcpualia, AOIIYCKACT paSBepHyTBIﬁ OTBCT. MaTCpI/IaJ'I H3JI0KEH B
CYIICCTBCHHBIC OIIIMOKWU. OecJIoOM IOCICA0OBATCIBHO. NmeroTcs

JIOTUYHBIC 1 apTYMCHTHUPOBAHHBIC BBIBOJbI




OrneHOYHBIE CpeNCcTBA JUII MHBAJIHIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BRIOMPAIOTCS C YIETOM X WHIUBUAYATBHBIX MCUXO(PHU3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH MHBAIM/IAM | JIUIIAM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
MIPEIOCTABIISICTCS OMOIHUTEIFHOE BPEeMsI JIsl IOATOTOBKHM OTBETA HA SK3aMEHE,

— MIpH TPOBENICHUH TIPOIICAYPhI OIICHUBAHUS PE3YyJIbTATOB 00yUEHHSI WHBAIUIOB H JIUIL C
OTPAaHHYEHHBIMH BO3MOXXHOCTSIMU 3I0POBbSI MPEAYCMATPUBACTCS HCIIOIB30BAHIE TEXHUYCCKHIX
Cpe/ICTB, HEOOXOIUMBIX UM B CBSI3U C UX WHIAMBHYaTbHBIMH OCOOCHHOCTSIMU;

— TIPH HEOOXOAUMOCTH JIJIsl 0OYYAIOIIUXCS C OTPAHMYEHHBIMUA BO3MOXXHOCTSIMHU 3/I0POBBS
U WVHBAIWAOB TIPOIEAypa OICHUBAHUS pPE3YJIbTaTOB OOYYEHHUS 10 JUCIUIUIMHE MOXKET
MPOBOAMTHCS B HECKOJIBKO ATATOB.

[Iponienypa oneHUBaHUsI Pe3yJIbTATOB OOYUYCHHS WHBAIHMIOB W JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbBS TI0 JUCIHILIUHE MPEAyCMaTPUBACT MPEIOCTaBIeHHE HHPOPMAIUU B
dopmax, aTanTUpOBaHHBIX K OTPAHUYCHUSM MX 370POBbS M BOCIIPUSATHS WH(POPMAIIHH:

JUist 11 ¢ HapyIICHUSIME 3PEHUS:

— B [1€4aTHOW (hopMe YBEIMICHHBIM MIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JIJ1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
oOyyJaroumxcsi.

5. IlepeyeHb OCHOBHOM M [ONMOJHUTEJBHOM Y4YeOHOH JHUTEpPaTyphbl,

He00X0AUMOi1 1JI1 OCBOCHUSA IUCHMILIMHBI (MOYJIA)
5.1 OcHoBHas JiTEpaTypa:
1. JlaBpumiesa, E. M. [IporpamMmHas HH)X€HEpHUS U TEXHOJIOTHH POrPaMMHUPOBAHUS

CJIOKHBIX CHCTEM : yueOHHK [yt By30B / E. M. JlaBpumieBa. — 2-¢ u3f., ucnp. u gomn. — MockBa
: I3marensctBo HOpaiit, 2023. — 432 c. — (Bricmiee obpazoanue). — ISBN 978-5-534-07604-

2. — Teker : snextpoHHblt // OOpaszoBarenpHas miargpopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/513067 (nara obparmenus: 08.06.2025).

2. UYepnpime, C. A.  IlpuHuMnbl, HaTTepHbl W METOAOJOTMHM Pa3pabOTKH
nporpaMMHOro obecriedeHus : ydyeOHoe mocooue it By3oB / C. A. UepHbimeB. — MockBa :
WznatenbcrBo FOpaiit, 2023. — 176 ¢. — (Briciiee oopa3osanue). — ISBN 978-5-534-14383-6.
— Teker : osnextpoHHbli // OOpasoBarenbHas muatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/520097 (nata oopamierus: 08.06.2025).

3. «APXUTEKTYpHBIE pelIeHUs HH(POPMAITMOHHBIX CUCTEM : YUeOHUK JUIs By30B / A.
U. Bomsixo, JI. C. Berosekwii, B. A. [ly6enenkuii, B. B. IlexanoBckuit. — 3-e u3j., cTep. —
Cankr-IlerepOypr : Jlawp, 2022. — 356 c¢. — ISBN 978-5-507-44710-7. — TekcT :
AJIEKTPOHHBIH // Jlanb : AIEKTPOHHO-OMOIMOTEIHAs cucTema. — URL:

https://e.lanbook.com/book/254624 (nmata obpamienus: 08.06.2025). — Pexum goctyma: s
aBTOPH3. NIOJIb30BATENEH.»

JIyst OCBOCHUST TUCIUTUTMHBI MHBAIUIAMU | JIMIIAMH C OTPAHHYCHHBIMUA BO3MOKHOCTSIMHU
3I0pOBbS MMEIOTCSI M3JaHHsI B DJIEKTPOHHOM BHJIE B JJEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«/lanoy u « FOpaumy.

5.2 lonotHMTe/ILHASI JIATEPaTypa:
1. Kagka JI., Myptu JI. Huram C. MukpocepBucHas apxuTekTypa. Peanuzanus u
npoektupoBanue: Ilep. ¢ anrn. — M.: JIMK-IIpecc, 2017. — 432 c.



2. ®daynep M., [Tanmep P., JIstouc [xeirimc. Mukpocepsucsl. [lartepusl pa3paboTku
u nyqmme npaktuku: Ilep. ¢ anrin. — M.: JIMK-IIpecc, 2018. — 510 c.

3. MakKpocku P. Mukpocepsucel. Co3ganue paciimpsieMblX U OTKa30yCTOMYHMBBIX
npuinoxxenuii: I1ep. ¢ anrn. — M.: JIMK-IIpecc, 2018. — 460 c.

4, Cammepsuib k., XKepapau P. Mukpocepsucs B neiicteuu: [lep. ¢ anrin. — CII6.:
[Turep, 2018. — 304 c.

5. ["anpu 1. Mukpocepsucel. Hagexxasie n Mmacmrabupyembie cucteMsl: [lep. ¢ anr.
— M.: OO0 «JIMK Ilpecc», 2019. — 340 c.

6. bamxycka 1., Mockero P. MukpocepBuchl U3HyTpu. OCHOBBI, HHCTPYMEHTHI U

npakTuueckue pexkomennanuu: Ilep. ¢ anrin. — M.: JIMK-IIpecc, 2020. — 480 c.2.

5.3. [lepuoauveckue U31aHusA:
1. Basrnl manueix komnanuu «Mct Brroy http://dlib.eastview.com
2. Dnekrponnas 6ubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnuTepHeT-pecypchbl, B TOM YK cJIe COBPeMeHHbIe NPo¢ecCHOHAIbHBIE 0a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CUCTEMBI

Onexmponno-oubnuomeynwvle cucmemst (ObC):

1. BBC «IOPAWT» https://urait.ru/

2. DBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru

4. 9BC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ilpogeccuonanvuvie 6azvi OanHbIX

1 Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/

3. XKypuanst uzgarenscta Wiley https://onlinelibrary.wiley.com/
4
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Hayunas snexkrponnas oubnuoreka (H9b) http://www.elibrary.ru/
[TonmHOTEKCTOBBIE apXHBBI BEAYIIUX 3aMaHBIX HAYYHBIX KypHaJIoB Ha Poccuiickoii
wiatdopme HayuHbix xKypHanoB HOMKOH http://archive.neicon.ru
6. HamuonanpHast dSJeKTpoHHas OWOMMOTEKAa  (IOCTYN K DJIEKTPOHHOW  OMOIMOTEeKe
muccepraiuii Poccuiickoit rocynapctBennoit oudnmuoreku (PI'B) https://rusneb.ru/
7.  Ilpesunentckas 6ubnunorexa um. b.H. Enpumna https://www.prlib.ru/
8.  baza mannbix CSD KemOpumkckoro nentpa kpucramuiorpaduueckux nanspix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9.  Springer Journals: https://link.springer.com/
10.  Springer Journals Archive: https://link.springer.com/
11.  Nature Journals: https://www.nature.com/
12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13.  Springer Materials: http://materials.springer.com/
14. Nano Database: https://nano.nature.com/
15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlexkropuym TB" http://www.lektorium.tv/
17. YuuBepcurerckas undopmannonnas cucrema POCCUS http://uisrussia.msu.ru

HH¢0pM&I4uOHHbZ€ CnpasovHbvle Cucmembsl

1. KoncyneranT [Lmtoc - cripaBodHast mpaBoBasi cUCTEMa (JIOCTYI 110 JIOKAJTLHOM CETH C
KOMITBIOTEPOB OUOITMOTEKH )

Pecypcuvl c60600H020 docmyna
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1. KwubepJlenunka http://cyberleninka.ru/;

2. AmMepukaHCKas NMaTeHTHas 0asza MaHHBIX http://www.uspto.gov/patft/

3. MuHuCTEpCTBO HAyKHU U BhICIIET0 oOpa3zoBanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

4. ®enepanbnbiit moptan "Poccuiickoe oopasoBanue” http://www.edu.ru/;

5. Hudopmarnmonnas cuctema "EquHoe okHO qocTyma K 00pazoBaTeabHBIM pecypcam”
http://window.edu.ru/;

6. Enwnas xoutekius nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Tlpoekt ['ocymapcTBEHHOTO HHCTUTYTa pycckoro si3bika uMeHu A.C. [lymkuna
"O06pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMaMOHHBIHN mopTain "Pycckuii si3b1K" http://gramota.ru/;

9. Cnyx0a TeMaTH4eCKUX TOJIKOBBIX Cl0Bapeil http://www.glossary.ru/;

10. CnoBapu u SHUMKIONEIUU http://dic.academic.ru/;

11. OO6pa3oBarenpHbIN TopTant "Yueda" http://www.ucheba.com/;

12. 3axonompoekt "O0 obpazoBanuu B Poccuiickoit denepaunn". Bornpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie 31ekmpoHHble 00paszoeamelnvbHble U UHGopmayuortole pecypcol Kyol'yV

=

OnekTpoHHEIH Katanor HayuHoii 6ubmuoreku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnekTpoHHas 6ubauoreka TpyaoB yueHbix Kyol'yV
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MOAyIHbHOTO JUHAMHUYECKOTO 00yueHus http://moodle.kubsu.ru

ba3a y4eOHBIX T1aHOB, Y4eOHO-METOANYECKUX KOMILIEKCOB, MyOIHKaIil 1 KOH(epeHIIHi
http://infoneeds.kubsu.ru/

5. bubnmnorexa nHOOPMAIIMOHHBIX pecypcoB Kadeapsl HHPOPMAITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH http://mschool.kubsu.ru;

6. DnexTpoHHbIN apxuB goKymeHToB KyOI'Y http://docspace.kubsu.ru/

7. DNeKTpoHHBIE 00pa3oBaTeNbHbBIE pecypchl Kadeapbl THHOPMAITMOHHBIX CUCTEM M TEXHOJIOTHIA
B oOpazoBanun KyOI'Y wu mnHayuno-meronuueckoro >kypHana "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

w

&

6. Mertoanueckue YyKazaHusl JIA  OOY4YAIOLIUXCH 10 OCBOCHHUIO
AUCHUILIAHBI (MOIYJIs1)

B ocBoeHnN IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OTPAaHUYEHHBIMU BO3MOXHOCTSMHU
310pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyallbHas ydyeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIBbHOE pa3bsiCHEHNE Y4eOHOro MaTepHara.

NunuBuayanbHble KOHCYJIbTAllMM 10 TPEAMETY SBISAIOTCA BAaXKHBIM  (PaKTOpOM,
CHOCOOCTBYIOLIMM HMHAWBUIYAIN3allMU OOy4YE€HUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXJy TMpernojaBaTeieM W O0y4arolMMCs HWHBJIWIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>XHOCTSIMH 37J0POBBSI.

7. llepeyeHb HH(POPMALMOHHBIX TEXHOJOIMH, HCIOJb3yeMbIX MPH

OCyIIIeCTBJIEHHMH 00Pa30BaTeJIbLHOIO Mpolecca Mo JTUCHUILIUHE (MO1YJII0)
7.1 llepeyeHb HHPOPMALNNOHHO-KOMMYHHKAMOHHBIX TEXHOJIOTHI

—IIpoBepka ToMaIIHuX 3a1aHUH U KOHCYJIBTUPOBAHHE TOCPEACTBOM AJIEKTPOHHOM MOYTHI.
— Mcnonp30BaHme AIIEKTPOHHBIX MTPE3CHTAIMIA TPY TIPOBEICHUH JICKIIMOHHBIX 3aHSATHHA

- Cucrema MOODLE

- [IpoBepka nomamHux 3a1anuil 1 KoHcynbTHpoBaHue nocpeacrsom JONUC Kyol'y


http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

7.2 IlepeyeHb JIMIEH3MOHHOI0 W CBOOOJHO PACIHPOCTPAHSIEMOI0 MPOrPaMMHOI0
olecrieueHust

OpenOffice

Komnunstop C++

Oracle VirtualBox 6
VVMware Workstation 16
Putty 0.76 wim Kitty 0.76
Filezilla 3.57.0

WinSCP 5.19

Advanced port scanner 2.5
Python 3 (3.7 U 3.9)
numpy 1.22.0

opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0
matplotlib 3.5.1

PyCharm 2021

Cuda Toolkit 11.6
OpeiimBopk Django
Firefox, nro0as Bepcus
Putty, mobas Bepcus

Visual Studio Code, Bepcus 1.52+
Eclipse PHP Development Tools, Bepcus 2020-06+
[Tnarua Remote System Explorer (RSE) mst Eclipse PDT

JetBrains PHP Storm
GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1
SWI Prolog 8.4

Intellij Idea IDE 2021
Mozilla Firefox 96
Google Chrome 97
GitHub Desktop 2.9
PHP Storm 2021
Filezilla 3.57.0

Putty 0.76

8. MarepuajibHO-TEXHUYECKOE O0eclevyeHne Mo JUCHUILIMHE (MOTYJII0)

HaummeHoBaHue yqe6H0171 ayJuTOPUH, €€ OCHAILICHHOCTDb

No Bun pabor
000py/I0BaHUEM U TEXHHUYECKUMU CPeICTBaMHU O0yUeHHUs
1. JlexumonHsle 3aHATUS | AyauTopus, YKOMILJIEKTOBAHHAs CIEeLUaIU3UPOBAHHON
MeOeIbI0 U TEXHUYECKUMU CPEACTBAMH 00YUESHHSI
2. JlaGopaTopHble 3aHATUS | AyAUTOpHS, YKOMIIJIEKTOBAaHHAs CIeLUaIU3UPOBAHHOMN
MeOenpl0 M TEXHHYECKHMMH  CpeACcTBaMH  OOyueHwus,
KOMITbIOTEPAMHU, IIPOEKTOPOM, IPOTPAMMHBIM 00eCTIeYeHUEM
3. IIpakTnueckue 3anatust | Aynauropus, YKOMIUIEKTOBAHHAs CHeUaIu3upPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPeJICTBAMU 00yUeHHsI
4. ['pynmnoseie Aynuropwus, YKOMIIJIEKTOBAHHAS CHEUaIu3UPOBAHHON
(MHIUBHTy aJIbHBIC) MeOenpl0 M TEXHHYECKUMH  CpelCcTBaMH  0OydeHwus,

KOHCYJIbTallu1

KOMIIBIOTEPaMHU, IPOrPaMMHBIM 0OecrieyeHuEM



https://www.jetbrains.com/community/education/#classrooms

Texkymuid  KOHTpOJIb, | AyAUTOpUS, YKOMIUIEKTOBaHHAas CIeLUaIU3UPOBAHHOMN

MIPOMEKYTOUHAS MeOenpl0 M TEXHUYECKHUMH  CPEICTBAMH  OOYy4YeHUs,
aTTecTanus KOMITBIOTEPAMH, TPOTrPAMMHBIM 00€CTICYeHUEM

CamocrosTenbHas Kabuner i camMocTosTeIbHON  pabOThI, OCHAICHHBIN
paboTta KOMITBIOTEPHOM TEXHHUKOW C BO3MOYKHOCTBIO IOJIKJIIOYEHHS K

cetn «/HTepHET», MPOrpaMMON SKPAaHHOTO YBEIWYCHUS U
00ECTIeYeHHBI JOCTYIIOM B 3JEKTPOHHYIO HH()OPMAIOHHO-
00pa30BaTEIIFHYIO CPEely YHUBEPCHUTETA.

[Ipumeuanue: Konkperusanus ayaquropuii u ux ocHaienue onpeaensercs OIIOIL.

Hamenue onpenensercss OINOIL.




