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1. HaimeHOBaHHUe JUCIMILIUHBI

MukpocepBuCHas apxXUuTekTypa

2. Hepeqeﬂb IVIaHUPYeMbIX Ppe3y/IbTdTOB O0CBO€HHSA 06p830BaTeJILHOﬁ MporpamMmmabl (HEPE‘«IEHb KOMHETQHHHﬁ) C YKd3dHHMEM

HHAUKATOPOB UX JOCTH)XE€HHUA U IVIAHHUPYEMBIX pe3y/1bTAdTOB oﬁyqe}mﬂ o AUCIMIyinHe

Kopa komneTenyu

HaumeHnoBaHue

KOMIIeTeHIIUHN

NHANKATOPHI AOCTIHKEHUS

KOMIIeTeHIIUHN

Pe3ynbrarhl 00ydyeHusi (YMeHHUsS U 3HAHHA), COOTHECEHHbIe

C HHAUKATOPaMHU JOCTH)XEHUA KOMIIeTEeHIITUN

[TKII-3

Crioco06eH BBITIO/THATL UHTE-
TPALUI0 TIPOrPAMMHBIX MOJY-
el 1 KOMIIOHEHTOB U TIpOBe-
psATh paboTOCIIOCOOHOCTH BBI-
MyCKOB TIPOrPaMMHOTO

NIPOZYKTa

Pa3pabarbiBaeT mporeypbl UHTerpa-

LI1MH ITPOTPaMMHBIX MO,E[}U'IGIZ

3HaTh: NPUHLIUIIEI MMKPOCEPBHUCHOU apXUTEKTYPhI U CII0-
Co0ObI B3aUMOZEHCTBYS CEPBUCOB; MOAXO/bI K MHTET PAL[UM
nporpaMMHbIX Mozysieit uepe3 REST API, gRPC, 6pokepbl
COo00I1IeHNIi; MeTOAbI TPOEKTUPOBAHKMST KOHTPAKTOB B3aUMO-
JelCTBUSI MKy MUKPOCEPBHCAMH; CTIOCOObI BePCHOHUPOBA-
Hus API 1 yripaBieHUs1 COBMeCTHMOCTBIO CePBUCOB; TIPUH-
uunel opranusanuu CI/CD-miporieccoB /11 MHTerpaLuu Muy-
KPOCEPBUCHBIX KOMITOHEHTOB; MeTO/IbI 00ecCIieueHHst 0TKa30-
YCTOMUMBOCTU UHTErPALIUOHHBIX CLieHapUeB (retry, circuit
breaker, saga).

YMeTb: NpoeKTUPOBATh MPOLIeypbl MHTErpaLljii MUKpOCep-
BHICOB B pacIipe/ieJieHHOW cucTeMe; pa3pabarbiBath crierudu-
kar API v mpaBuia oOMeHa COOOIIeHUSIMU MeXY CepBH-
caMy; HaCTpavBaTh MapLIpyThl B3aMO/eHCTBUS MeXY MpPO-
rpPaMMHBIMU MOJY/ISIMH; pa3pabarbiBaTh CrieHapyUHu aBTOMaTH-
3upoBaHHOM uHTerparuy B CI/CD-koHBeliepe; BbIOUpPATh UH-

CTPYMEHTBI OPKeCTPALllMi U MOHHUTOPDHWHI'a MHTEI'PALIMOHHBIX




KO]I[ KOMIIeTeHIIUHn

HaumeHoBaHue

KOMIIeTeHI{ U

I/IHAI/IKaTOPBI AOCTH)KEeHHUA

KOMIIeTeHI{uHn

Pe3ynbrarhl 00ydyeHusi (YMEeHHUS U 3HAHHA), COOTHECEHHbIe

C HHAUKATOPaMHU JOCTH)XE€HUA KOMIIETEHLIUN

TMIPOLIeCCOB; JOKYMEeHTUPOBATh MPOLielypbl UHTErpaLiiu U

Tp660BaHI/IH K BSaHMO,ELEﬁCTBHIO KOMIIOHEHTOB.

BBINO/THSIET UHTETPALUIO TIPOTPAMM-
HBIX MOJy/Iell ¥ KOMITIOHEHTOB U TPO-
BepKy paboToCrocoOOHOCTH BBIITyCKOB

NIPOrpaMMHOI0 MPOAYKTa

3HaTh: TEXHOJIOTUY KOHTeHHEePU3aL[UH U OPKeCTpaljid MU-
KPOCEPBUCOB; METO/Ibl UHTErPAlJMIOHHOTO, KOHTPAKTHOTO U
end-to-end TecTUpOBaHUs; Cpe/ICTBA aBTOMATHUeCKOW COOPKH,
pa3BepThIBAHUS M BLITYyCKa MUKPOCEPBHCHBIX MTPUIOKEHHH;
MeTOZIbl MOHUTOPHHTA, JIOTUPOBAHKUS ¥ TPACCUPOBKH pacripe-
ZieJIeHHBIX CUCTeM; KPUTePUH OLIeHKH paboToCIiocoOHOCTH
peJii30B TIPOrPaMMHOTO TIPOAYKTa; Moxo/bl K rollback u
blue-green/canary deployment.

YMeTb: BBINOHATH UHTETPAL[I0 MUKPOCEPBUCOB B eUHYIO
MPOrPaMMHYI0 CUCTeMY; UCI0J1b30BaTh CI/CD-UHCTpyMeHThI
/11 aBTOMATHUeCKOM COOPKY M Pa3BepThIBaHUS PeI30B; IPo-
BOJWTH UHTErPAL[IOHHOE U PerpeCcCUOHHOE TeCTUPOBaHUe
B3aHMMO/IEHCTBYIOIIUX CePBHCOB; TIPOBEPSTH KOPPEKTHOCTh
pabotsr API, ouepezeli cooO1eHNI 1 CePBUCHBIX 3aBHCHMO-
CTeli; aHa/M3MPOBATh JIOTU, METPUKH U TPACCUPOBKH [I/IsI BbI-
sSIBJIeHUs] OLTMOOK MHTerPaLyiK; BBITIO/THSATD BBIMTYCK TIPO-
IPaMMHOTO MPOAYKTA U TOATBEP>KaTh ero paboTocmocob-

HOCTb B TECTOBOU U IIPOAYKTHUBHOM Cpefie.

[TKII-8

Crnioco6eH BBITIOMHATE pabOThI
¥ yTIpaB/siTh paboTaMu 1o co-
31aHuI0 (MOAU(UKAIIUK) U CO-
MIPOBOX/I€HUIO UH(OPMALOH-

Hbix cucteM (UC), aBTromatu-

Pa3pabarbiBaeT Mozesiu OH3HeC-Tpo-
11eCCOB 3aKa3uyMKa B paMKax IpoeKTa

co3panus (Mmogudukaimmn) NC

3HaTh: HOTALMU MO/ie/TMpoBaHus Ou3Hec-mipoiieccoB: BPMN
2.0, UML (Use Case, Activity), EPC; meTof0/10rM1 onucaHus
TIPOLIECCOB «as-is» / «to-be» ¥ MPUHIUIIBI UX JeKOMIIO3ULIUY;
TIOJIXO/IbI K BBISIBJIEHHIO TPeOOBaHMI: MHTEPBbIO, Hab/IOzIe-

HHe, aHa/Ii3 JOKYMEHTOB, ITIPOTOTHUIIMPOBaHUE, CII0CO0BI A0-




KO]I[ KOMIIeTeHIIUHn

HaumeHoBaHue

KOMIIeTeHI{ U

I/IHAI/IKaTOPBI AOCTH)KEeHHUA

KOMIIeTeHI{uHn

Pe3ynbrarhl 00ydyeHusi (YMEeHHUS U 3HAHHA), COOTHECEHHbIe

C HHAUKATOPaMHU JOCTH)XE€HUA KOMIIETEHLIUN

3MPYIOIIMX 3a/laud OpraHu3a-
LJMIOHHOTO YIIpaB/ieHus 1 Ous-

HeC-TIpOoLeCChI

KyMeHTHPOBaHHs TpebOBaHMIA: user stories, use cases, riocca-
pUii, MaTpuLja TPaCCUPOBKH.

YMeTh: CTPOUTEL MOJe/IU MPOLeCCOB «as-iS» Ha OCHOBE CO-
OpaHHBIX TPeOOBAHMII 1 BBISB/ISATE Y3KHE MeCTa; TPOeKTHUPO-
BaThb MOJie/iv «to-be» ¢ yuéToM aBTOMaTH3alu U OrpaHrye-
HUI MUKDPOCEPBUCHON apXUTEKTYPbl; TPAaHC/IUPOBATh OU3HeC-
Trporiecchl B PyHKLIMOHANbHBIe TPeOOBaHUS K CepBUCAM U KX
rpanuiiaM (Bounded Context); coryiacoBbIBaTh MO/ C 3a-
Ka3uMKOM: [1pe3eHTOBaTh, (PUKCHPOBAaTh NIPaBKU, BEPCUOHKPO-

BaTh apTe(akThl.

PaspabarbiBaet apxutektypy VIC B
paMKax BBITIOJTHEHHS paboT U yTipaB-
neHusi paboTamMu TI0 CO371aHMI0 (MOJU-

¢ukanymn) u conpoBoxaeHuo MC

3HaTb: OCHOBHBbIE MTOHATHUS APXUTEKTYPbl UH(OPMALIMOHHBIX
cucteM (MOHOMUTHAs], MUKPOCEPBUCHAs!, KIMeHT-CepBepHasi,
CepBUC-OPHEHTHPOBaHHaAs!, COOBITHITHO-OPUEeHTUPOBAHHAs);
TUTIOBbIe apXUTEKTypHbIe CTU/IM U 11absoHk (layered, pipe-
and-filter, MVC, CQRS, Event Sourcing, Hexagonal u zp.);
HOTAalLMX ¥ MeTOAb! onvcanus apxuTekTypsl (UML, C4
model, ArchiMate, BPMN); HedyHKIIMOHaIbHBIE TPeOOBaHMUS
(TTpOM3BOAUTENTBHOCTD, MAaCIITabUPyeMOCTh, Ha/IeXKHOCTH,
6e30macHOCTb, COTIPOBOK/IA€MOCTh) U CIIOCOOBI UX yUéTa B
apxXyATeKType; MpUHLUILI poektrpoBanus (SOLID, DRY,
KISS, YAGNI, separation of concerns); mogxo/pl K ©UHTerpa-
uuu cucteM (REST, gRPC, message brokers, ESB,
GraphQL); >kK1u3HeHHbIN LUK/ CO3[JaHUsI U COMPOBOXKEHUSI
NC (T'OCT 34, DevOps, Agile); ctangapts! ohopmieHus ap-

xuTeKTypHol nokymeHTauuu (ADR — Architecture Decision




KO]I[ KOMIIeTeHIIUHn

HaumeHoBaHue

KOMIIeTeHI{ U

I/IHAI/IKaTOPBI AOCTH)KEeHHUA

KOMIIeTeHI{uHn

Pe3ynbrarhl 00ydyeHusi (YMEeHHUS U 3HAHHA), COOTHECEHHbIe

C HHAUKATOPaMHU JOCTH)XE€HUA KOMIIETEHLIUN

Record, TexHMueckoe 3aZlaHre Ha apXUTEKTYpPY); UHCTPY-
MEHTbI MOZ|e/TMPOBAaHNs U aHau3a apxuTekTypsl (Draw.io,
Enterprise Architect, PlantUML, Miro).

YMeTb: aHa/IM3MPOBaTh (QYHKLMOHA/IbHbIE U He(YHKI[HO-
HasbHbIe TpeboBanus K VIC; BpIOMpaTh U 000CHOBBLIBATH ap-
XUTEKTYPHBIW CTU/Ib U TEXHOJIOTUUECKHW CTeK MOZ, 3aJlaHHBIN
KOHTEKCT; ITPOeKTUPOBATh BbICOKOYPOBHEBYIO U [IeTa/IbHYIO
apxurtektypy UC c BbllesieHHeM KOMIIOHEHTOB, MOZy/Ieil U UX
B3aMMO/IeMCTBUM; CO3/jaBaTh apXUTEKTYPHbIE JUarpaMMbl
(KOHTeKCTa, KOHTeMHEePOB, KOMIIOHEHTOB, TTOC/1e/10BaTeIbHO-
CTeil); JOKyMeHTUPOBaTh apXUTEKTYPHbIe PelleHus C TOMO-
upio ADR u Apyrux ¢opmaros; oLjeHUBaTh BIUsIHUE U3MeHe-
HUM TpeOOBaHMIT HAa ADXUTEKTYPY U Mpe/jjlaraTb BapUaHThI
MoAU(UKAaLMK; TPe/ICTaB/ATh U 3allULLaTh apXUTEKTypHbIe
pelleHus Tiepesi CTeMKXo/iepaMu (3aKa3urK, pa3paboTumkwy,
TeCTUPOBLUKH); UCIIO/Ib30BaTh NHCTPYMEHTBHI /1151 COBMECT-
HOU paboThI Ha/l apxXUTeKTypol (Harpumep, Git + Markdown

+ nuarpaMmsl as code).




3. MecTo JUCHHUIUITMHBI B CTPYKType 00pa30oBaTe/IbHO# MPOrPaMMbI

HOucuunivHa « MUKpPOCepBUCHast apXUTEeKTypa» OTHOCUTCS K «Mogysio "pa3paboTke

pacnpe/iesieHHbIX TPUIOXKEHUN'».

4. O0beM JUCHMIUIMHBI (MOJyY/is1) B 3a4eTHBIX €MHHIAX M B aKafleMHYeCKHUX

yacax C BbIie/IeHHEM 00beMa ayAMTOPHON (/IEKIMH, CEMHUHAPhI) U CaMOCTOSITe/TLHOU

padoThI 00yUarOIUXCS

OuHas popma oOyueHUs

Bup yue6HOM pabdoThI MO AUCHUILIHHE

Bcero (B 3/e u

Cemectp 7 (B

yacax) yacax)
OO0I111asA TPYA0EMKOCTh JUCIUTTHHBI 3/108 108
Konmakmmas paboma — AyoumopHbie 50 50
3aHsamus
Jlekyuu 16 16
CeMuHapbl, npakmuyeckue 3aHamus 34 34
CamocmosimenbHasi paboma 58 58
By Texkyiero KOHTposis KoHTposbHas KoHTposbHas
pabota pabota
By npome)XyTouHOU arTecTanyy 3auer 3auer




5. CopepxaHue [JUCIUIUIMHBI, CTPYKTypHpPOBaHHOe MO0 TemaMm (pa3jesiam)
AVCLOMILIHHBI C YKa3aHHEM UX 005eMOB (B aKaJeMHYeCKHX Yacax) ¥ BHJAOB y4eOHBIX

3aHATHA

5.1. CopepxaHnue JUCHUILIMHBI

Tema 1. BBeieHrie B MUKPOCEPBUCHYI0 apXUTEKTYpy

[ToHsiTHe MUKpOCepBHCa U MUKPOCEPBUCHOW apXUTeKTypbl. CBOMCTBA, XapaKTepHbIe
[I5 MUKPOCEPBUCHOW apXWUTeKTyphbl. KOMIIOHEHTHOe Tmpe/iCTaB/lieHUe uYepe3 CEepPBUCHI.
lereporenHoctb. Ky06 MaciuTabupoBaHusi W MHUKPOCEPBUCHI. MUKDPOCEPBHCHI  Kak
Pa3sHOBUIHOCTb MOZAYJIbHOCTU. MukpocepBucHas apxurekrypa st FTGO. CpaBHeHue
MHUKDOCEPBUCHOM W CEpPBUC-OPUEHTUPOBAHHOW apXWUTeKTyp. 1OCTOMHCTBA M HENOCTAaTKU
MUKDOCEPBUCHOM apXWUTEKTypbl. $I3bIK 111a0JIOHOB MHKDOCEPBHUCHOM apXUTEKTYPHI.

Opranu3sanus v riporeccel. [Tepexos Ha MUKPOCEPBUCHI.

Tema 2. CTparerum AeKOMIo3uuu

OmnpezneieHe  MUKPOCEPBUCHOW  apXWUTEKTYphbl — MpUIOKeHUs.  OrmpezeseHue
CUCTeMHBIX orepanyii. Pa3bueHre Ha CepPBUCHI TT0 OM3HEC-BO3MOXKHOCTSIM. Pa3bueHue Ha
CepBUCHI TIO TIPOO/IEMHBIM 00sacTsM. [IeKOMIMO3WlMs TMPOrPaMMHOTO TPOAYKTAa Ha
MHKDPOCEPBUCHL. PekoMeHZaMM 1O IeKOMIIO3WIMUA. TpyAHOCTH TIpu  pa3bueHuu

TpuokeHust Ha cepBuckl. Onpegenenue API cepBrcos.

Tema 3. MexnpoijecCHoe B3aUMO/IeliCTBHe B MUKPOCEPBUCHON apXUTeKType

O0630p MEeXITPOI[eCCHOTO B3aMMO/IeHCTBUSI B MUKPOCEPBHUCHOU apxuTeKType. CTUIM
B3auMogenicTBus. Onurcanne APl B MUKpOCepBUCHOUW apxuTeKkType. B3aumojelicTBue Ha
OCHOBe ya/eHHOro Bbi3oBa rpouenyp. Kcnosib3oBanve REST. Kcrnosib3oBanuve gRPC.
OO6Hapy>keHHe CepBHCOB. B3aumopelicTBe C TIOMOIIBI0 aCHHXPOHHOTO OOMeHa
coobirieHnsiMy.  VIcriosib30BaHWe aCHHXPOHHOTO OOMeHa COOOIeHWSIMU IS YIyuIlleHUst

AOCTYITHOCTH.

Tema 4. YnpaB/ieHUe TPaH3aKIUAMH B MUKPOCEPBUCHON apXUTeKType

praBJIEHI/IE TPAH3aKIUAMKU C TIOMOIIBIO TTOBEeCTBOBAHUIM. MI/IKPOCEPBI/ICHaﬂ
dDXUTEKTypa U HeO6XO,ZI;I/IMOCTb B pacripefe/IieHHBIX  TpPaH3aKLUAX. HpO6J’I€MbI C

pacnpe/iesieHHbIMU TpaH3akLMsMU. KoopyHaliys noBeCcTBOBaHUM.

Tema 5. IIpoekTpoBaHMe MHMKPOCEPBHCOB M CHUCTEM Ha OCHOBe

MHKPOCEPBUCHOU apXUTEKTYPbI



[IlabnoHbl opraHu3auyu Ou3Hec-lorukKu. V3yueHWe OCHOB TIPOEKTHPOBaHMUs
MUKDOCEPBUCOB,  [EeKOMIIO3MLMM  IIPOeKTa Ha  MHKDPOCEPBUCHI,  OpraHu3aluu

BBHHMOAEIZCTBHH MEXYy KOMITOHEHTAMH CJ/IOKHBIX CUCTEM.

Tema 6. PazpaboTka MHKPOCEPBHCOB

M3yyeHre WHCTPYMEHTOB M TOAXOAOB K pa3paboTke MHUKDOCEPBHCOB, HaCTPOMKa
B3aUMOJIeNCTBHS MeX/y MUKpocepBucamMu. Peanu3aiiusi xpaHuiuina coobitvii. CoBMeCTHOe
WCIIO/Ib30BaHMe TI0BeCTBOBAHWM U mMopoxKaeHWs cobbitvii. IIlaGmonbl BHemHux API.
[Tpobnembl ¢ mipoekTupoBaHWieM BHelHuUX API. Peamu3auums API-mimro3a. Pa3spaboTka
Ge3omacHbIX cepBUCOB. [IpoekTrpoBaHWe KOH(MUTYpHPYeMbIX CepBHCOB. Pa3BepThiBaHue
CepBUCOB C TOMOLLbIO TTaKeTOB /Il OTZe/bHbIX S3bIKOB. Pa3BepTbiBaHUe CEpPBHUCOB B BUJe
BUPTya/lbHbIX MallWH. Pa3BepThiBaHWe CEPBUCOB B BHJE KOHTeliHepoB. beccepBepHoe
pa3BepThiBaHue cepBucoB. CtoponHee IIO gana  pa3paboTKu W 0OCTy)KMBaHUS
MuKkpocepBucoB. M3yuenune Docker, Gateway, Continuous delivery. usyuenue CI/CD,
n3yuenue cucreM Monutopudra. AMQP. Socket. HTTP. HTTPS. Mercury. FTP.

Tema 7. TecTupoBaHre MUKPOCEPBUCOB

CTpaTeru  TeCTUPOBaHUS MHUKPOCEPBUCHBIX apxXxuTeKTyp. O630p MeToAuK
TeCTUpPOBaHUA. TpyJHOCTM TeCTUPOBaHUS MHMKpocepBUCOB. [Iporuiecc pa3BepThIBaHUS.
Hamvicanve MoOAy/nbHBIX TeCTOB /i1 CepBuca. HamucaHue WHTerpaliOHHBIX TeCTOB.

Pa3pa60TKa KOMITOHEHTHBIX TeCTOB. HamncaHue CKBO3HBIX TeCTOB.



5.2. Yue0OHO — TeMaTUUeCKUH IIJIaH

Ounas dopma oOyueHust

n/ HaumeHoBaHue Tem TpyaoeMKOCTB B yacax
1| as3fie/ioB) M CLMIIUHBI
(pasp ) Auc KonTakTHas padora - AyguropHasi E
\ (=}
paboTa g
®
<
: :
g Oomasn, | Jleknuu CeMuHapsl, 5
B T.U.: npaKTu4yeckKue E
3aHATHUA §
=
c
@)
1 | BBegeHue B 10 4 2 2 6
MHKDPOCEPBHUCHYO
apXUTEKTYpy
2 | Crpareruu JeKOMIT03ULIUA 10 4 2 2 6
3 | MexmponeccHoe 10 4 2 2 6
B3aMMO/IeNICTBUE B
MUKPOCEPBUCHOU
apXUTEKType
4 | Ynpas/sieHue TpaH3akusmu | 12 4 2 2 8
B MUKPOCEpPBHUCHOMN
apXUTEKType
5 | [IpoektrpoBaHue 20 12 2 10 8
MHKDPOCEPBHUCOB U CUCTEM
Ha OCHOBe
MUKPOCEPBUCHOU
apXUTEKTYPhbI
6 | Pa3pabotka 32 16 4 12 16
MHKDPOCEPBUCOB
7 | TectupoBanue 14 6 2 4 8
MHKDPOCEpPBUCOB
B njesioM no gucIMIinHe 108 50 16 34 58
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5.3. Copep)xaHue CeMUHAPOB, MPAKTUYECKUX 3aHATUHU

HaumMmeHnoBaHue TeMm

(pa3paesnoB) AUCHUNIMHBI

IlepeueHb BONPOCOB /I/Isl 00CY)K/IeHHAA HA CEeMUHapax,

NPAKTHYECKHUX 3dHATHAX

@®opMbI IPOBe/IeHNs 3aHATHH

BBejeHre B MUKPOCEPBUCHYHO

apXUTEKTYypy

[TonsTe MUKpOCepBHCa U MUKPOCEPBUCHOM apXUTEKTYPBI.

3aHATHUS B MHTePaKTUBHOM (popMme B BU/Ie UCKYCCHH.

CTpaTEFI/II/I AEKOMITO3HMLIMK

[1eKOMIT03H1[¥si IPOrPaMMHOTO MPOAYKTa Ha MUKPOCEPBUCHI.

WnTepakTrBHas (opMa, MPAKTUKYM T10 pellieHHr0 3afad o

TeMdTHKe 3dHATHA U KOJIJIEKTUBHOE 06Cy7K,£[€HI/Ie pGMEHHﬁ.

MesxripoLieccHoe
B3aMMO/IelICTBYE B
MHKDPOCEpPBUCHOU

apXUTEKType

O630p

MUKPOCEPBUCHOM apXUTEKType.

Me)KIPOL[eCCHOTO B3auUMO/IeNCTBUS B

3aHATHS B UHTePaKTUBHOM (popMme B BU/ie JUCKYCCHH.

YripaBneHue TpaH3aKLUsIMU B

MuKpocepBUCHasi ~ apXWTeKTypa U  HeoOXOJWMOCTb B

3aHATHS B UHTEPaKTHBHOM (pOpMe B BU/le JUCKYCCHH.

MHKPOCEPBUCHOM pacrpeie/ieHHbIX TPaH3aKLUsX.
apXUTeKType
[TpoekTrpoBaHue [TocTpoeHre apXWUTEKTypbl IPOrpaMMHOIO MpoAyKra c | VIHTepakTvBHast (hopMa, MPakTUKyM I10 pelleHuI0 3afad o

MHUKPOCEPBHUCOB U CUCTEM Ha
OCHOBE MUKPOCEPBHUCHOM

apXUTEKTYPbl

npuMeHeHreM cropoHHero I10O. Paspabotka mpocTeiimiero
Mukpocepsuca. Cosganue Gateway [y IIPOrpamMMHOIO
NPOAYKTa Ha OCHOBE MUKPOCEPBHCHOW apXUTeKTypbl. O6MeH
UHpopMaLell MeXJy MHKPOCepBUCaMU I10 TPOTOKONy
HTTP. Ouepeab cooOmieHnid Kak Croco0d aCHHXPOHHOTO
B3aUMOZIECTBUASA MeXJy MHUKpOCepBUCaMH. JloruposaHve B
MUKpocepBHucax. OpraHusanysi HellpepbIBHOW JOCTaBKU IS
MUKDPOCEPBUCOB. ABTOpH3alis B INPOrPAMMHBIX NPOAYKTax

Ha OCHOBEe MHUKPOCEPBUCHOU apXUTEKTYPH.

TeMaTHKe 3aHATHA U KOJ/IJIEKTUBHOE O6Cy>K,E[€HI/Ie pEMEHHﬁ.
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HaumeHoBaHMe TeM

(pa3paesnoB) AUCHUNIMHBI

IlepeyeHb BOIIPOCOB /i/isi 00CY)K/IeHHsI HA CeMHUHapax,

NPAKTHYECKHUX 3dHATHAX

®opmMbl NIpOBeieHUs 3aHATHI

Pa3paboTka MUKpPOCEepBHCOB

Paspabotka mukpocepsrca. AMQP. Socket. HTTP. HTTPS.
Mercury. FTP. TectupoBanne IIO ¢ MHMKpOCepBHUCHOU

apxurektypoi. Docker. Gateway. Continuous delivery.

WHTepakTyBHas (opMa, MPaKTHKyM [0 pelleHuI0 33afad o

TeMdaTHKe 3aHATHUA U KOJ/IJIEKTUBHOE O6Cy>K,E[€HI/Ie pEMEHHﬁ.

TectrpoBaHue

MHKPOCEepBHCOB

TectupoBanue [10 ¢ MUKPOCEPBHUCHOU apXUTEKTYpPOM.

VnTepakTrBHasg (opma, MPakKTUKYM [0 PeLleHHI0 3ajau 1o

TeMdTHKe 3aHATHA U KOJ/IJIEKTHUBHOE O6CY)M€HHE pGMEHHﬁ.
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6. IlepeyeHb yueOHO-MeTOANMUECKOTO O00eCedeHHUsI A/ CAMOCTOATe/TbHOM Pad0ThI 00yYAIOIUXCA 10 AUCIUIITHHE

6.1. ITepeyeHb BOTIPOCOB, OTBOAUMBIX HA CAMOCTOSITE/IbHOE 0CBOEHHE JUCIUILVINHBI, ()OPMbI BHeayJUTOPHOU CaMOCTOSTe/IbHOW PadoThI

HaumeHoBaHue TeMm

(pa3jesnioB) AMCHMIIIMHBI

HEPE'-IEHI) BOIIPOCOB, 0OTBOAUMBIX Hd CAMOCTOATE/IbHOE

ocBoeHue

®opmMbI BHEAyAUTOPHOH CaMOCTOATE/TLHOM PadoThI

BBesieHre B MMKPOCEpPBHCHYIO

apXUTeKTYypy

[Tepexos Ha MUKDPOCEPBUCHI.

Pabota c yuye6GHOI nuUTepaTypoii.

3dHATHA.

Pa3bop BOmpocoB 1o TeMme

CrpaTeruu J1eKOMMNo3uIi[iu

Onpepnenenvie API cepBucoB.

Pabota c yuyebGHOI nMTepaTypoii.

3aHATHA.

Pa36op BOIIPOCOB 10 Teme

MesxmipoLieccHoe
B3aMMO/IeliCTBHE B
MHKPOCEPBUCHOM

apXUTeKType

Vcronp30BaHWe aCMHXPOHHOTO OOMeHa COOOIIeHUsIMU IS

yaydieHus JOCTYTTHOCTH.

Pabora ¢ y4eOHOI UTEpaTypOH.

3dHATHA.

Pa3bop BompocoB 1o Teme

YnpaBnieHue TpaH3aKLUSIMU B

KoopauHaiiysi moBeCTBOBaHMM.

Pabota c yue6GHOI nMTepaTypoii.

Pa3bop BOIIPOCOB IO Teme

MHUKDPOCEpPBUCHOU 3aHSATUS.
apXUTEKType
[TpoekTupoBaHue OpraHu3alyy  B3aUMOZEWCTBUS ~ MeXAy KoMmroHeHTamu | Pabora ¢ y4eOHOI yuTeparypoii. Pa3bop BOMpoCOB 1o Teme

MHKDPOCEPBUCOB U CUCTEM Ha
OCHOBe MUKPOCEPBUCHOMN

apXUTEKTYPbl

C/IO)KHBIX CHCTEM.

3aHATHA.

Pa3paboTka MUKPOCEPBUCOB

Pa3BepThiBaHWe CepBHMCOB B BH/le BUPTYa/JbHbIX MallllH.

Pa3BepThiBaHMe  CepBUCOB B BHJE  KOHTEUHepOB.

BeccepBepHoe pa3BepThiBaHHE CEPBUCOB.

Pabota ¢ y4yeOHOM /TUTEPATYPOM.

3aHATHA.

Pa36op BOIIPOCOB 10 Teme
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HaumeHoBaHMe TeM

(pa3paesnoB) AUCHUNIMHBI

Hepeqeﬂb BOIIPOCOB, 0TBOAUMBIX Hd CAMOCTOATE/IbHOE

ocBoeHue

®opMBbI BHEAyJUTOPHOM CaMOCTOATE/IbHOW PabdoThI

TectrpoBaHue

MHKDPOCEPBHCOB

HarmmcaHne CKBO3HBIX T€CTOB.

Pabora c y4ye6GHOI1 uTepaTypoii. Pa3bop BOMpOCOB 10 Teme

3aHATHA.
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6.2. IlepeueHb BONIPOCOB, 3a/iaHUM, TeM /ISl IOATOTOBKHU K TeKyIl[eMy KOHTPOJII0

ITpumepHbili gapuaHm KOHMpPO/AbHOU pabombi

TpebyeTcsi peasM30BaTh CUCTEMY, COCTOSILLYIO U3 HECKOJIbKUX B3aWMO/eMCTBYIOIINX
JPYT C APYTOM CEPBUCOB.

OO01ue TpeboBaHMS:

1. Kaxaiplii cepBUC MMeeT CBoe COOCTBeHHOEe XPaHW/IUIIe, eC/TA OHO eMy HY>KHO. st
yueOHBIX 1ie/ieli MO)KHO MCIIOb30BaTh OAMH instance 6a3bl JJaHHBIX, HO KaXKAbI CEpPBUC
paboTaeT TO/ILKO CO CBOEH Iorruueckoit 6a3oi. 3arpockl MeXXay 0a3aMu 3ariperreHsbl.

2. [lng MeXXCepBHCHOIO B3auMOZJeWCTBUsl ucnoab3oBate HTTP (ripuaep>kuBatbCst
RESTful). [JonyckaeTrcss ucrosib30BaTh W Jpyrve MPOTOKOJIbI, HarpyuMep, grpc, HO 3TO
TpeOyeTcs CornacoBarh C MperofiaBaresieM.

3. Bobigenuth Gateway Service Kak eAMHYH0 TOYKY BXOJa M MeXKCepBUCHOM
KOMMYHHUKALUU. [0Opr30HTa/IbHbIE 3alIPOChl MEX/y CepBUCAMHU fie/laTh HeJlb3sl.

4. Kog xpanuth Ha Github, g1st c6opku ucnonb3oBatek Github Actions.

5. Gateway Service po/pkeH 3amnyckarbCs Ha 1opty 8080, ocTanbHble CEpBUCHI
3amnyckaTb Ha rmoprtax 8050, 8060, 8070.

6. Kaxxzip1ii cepBHC [J0/DKeH ObITh 3aBepHYT B docker.

7. B docker-compose.yml nponricats c60pKy | 3amycK docker KOHTeHHepOB.

8. B classroom.yml gomnucats miaru Ha c60pKy ¥ IPOTOH Unit-TeCTOB.

[TpuMep crcTeMbl /i KOHTPOJIbHOM paboThI:

1. Cucrtema mnpefocTaB/sieT T0/Ab30BaTe/l0 BO3MOXXHOCTb TOMCKa W TOKYIKU
buneroB. [Ipu MOKyrike OUIETOB TIOb30BaTeMI0 HAUUCSIOTCS Oasiybl, KOTOPble OH MOXKET
WCII0/1b30BaTh JJIs1 OTUIAThI.

[Tokyrka 6unera:

1. 3anpoc k Flight Service a5 mpoBepky, uto Takoul peiic cymiectByeT. Eciu Flight
Service HeZJOCTyTIEH, TO 3aPOC 3aBePIIAeTCs C OIIHUOKOM.

2. Bemonnsiercs 3arpoc K Ticket Service Ha co3maHue 3ammcu o Ounere. Eciu
CepBUC HeJOCTYTIeH, TO 3arpOC 3aBepILAeTCs C OMIMOKOM.

3. Ecm mipu mokymike Oumera ykaszaH ¢iar paidFromBalance, To B Bonus Service
BBITIOJ/THSIETCS 3aMpOC Ha crivcaHve OOHycOB. VHaue, BBITIOJTHUATCS 3allpOC Ha TOTIO/THEHHe
6oHycHoro cuera Ha 10% oT cToMMOCTH 3aka3a. B mobom ciyuae B Bonus Service Oyzer
Co3/aHa 3aruch B Tabsuiie privilege_history.

4. Ecmm 3aripoc Kk Bonus Service 3aBepurwics Heygadeid (500 ommbka Win CepBUC
HeJIOCTYTIEH), TO BBITIOJIHSIETCS OTKaT orepaiLivu co3fiaHust 3akasa B Ticket Service.

Bo3Bpar 6usera:

1. Beimonnsiercs 3ampoc K Ticket Service ayist oOHoB/eHus1 ctatyca Owiera. Ecim

3TOT CEPBUC HEJOCTYTIeH, TO BeCh 3arpOC 3aBepIiaeTCst OIMOKOM.
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2. Tlocne sToro BbINOMHSIETCA 3arpoc K Bonus Service Ha OTKaT M3MeHeHUH B
6oHycHoM cuete. Ec/ii 3TOT cepBHUC He[OCTYIIeH, TO TOTb30BaTeI0 BCe PaBHO OTAAeTCS
vH(poOpMaLYsi, YTO omepalusi 3aBepllWach ycremHo, a Ha Gateway Service 3ampoc

CTaBUTCSI B 0Uepe/ib Y MOBTOPSIETCS MOKa He 3aBepIIUTCs ycrexoM (timeout 10 cekyHT).

JononHuTe/bHasi uHGopManus

Kpumepuu 6aa1bHOU OyeHKU pasiuyHbix popm meKyuje2o KOHmpo/s ycneeaemocmu
codepoycamcsi 8  coomeemcmeyrowjux — Memoouueckux — pekomeHoayusix — Kageopwbi
UH(pOPMAyUoHHbIX mexHono2ull Pakyrbmema UHGOPMAYUOHHBIX MexHOA02UU U aHanu3da

00/1bWUX OAHHDIX.
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7. MDOHJ OLEHOYHBIX CPEACTB /ISl MPOBe/eHUA MPOMEKYTOYHOM aTTeCTal[iuy 00yJYaroUXxcs 1Mo JUCHUIUIHHE

[TepeueHb KOMITETEHIIMM C YKa3aHWEM WHAWKATOPOB WX [JOCTYPKEHWS B TIPOL[eCCe OCBOeHUsI 00pa3oBaTe/lbHON IMPOrpaMMbl COZIEP)KUTCS B

pazgene 2. «IlepeueHb naaHupyembiX pe3yibmamos 0ceoeHus 06pazoeamenbHOlU npo2pammbl (nepeueHb KoMnemeHyull) ¢ ykasaHuem uHOUKamopos ux

0ocmudiceHuUsl U NAaHUpyemblX pe3yabmamos ofyueHust no OuCyunauHe».

TunoBsbie KOHTPOJ/IbHbIE 3da/idHUA W/IN HHbIE€ MdTepPHdJIbI, HGOGXO,HI/IMBIE AJIA O€éHKH HHAUKATOPOB A0CTH)KEHUA KOMHETBHHI’Iﬁ, yMEHHﬁ

Y 3HAHUU
HaumenoBa- | HaumeHoBaHMe UH- Pe3ynbrarsl 00yuye- TunoBbie KOHTPOJ/IbHBIE 3ajaHUSA
HHe AMKAaTOPOB OCTI)Ke- | HUSA (YMEHMA U 3Ha-
KOMIIeTeHIIH | HHA KOMIeTeHIUH | HHUsA), COOTHeCeHHbIe
C MH/UKATOpaMH J10-
CTH)KeHHUA
KOMIIeTeHLINH
[TKII-3. Crio- | Pa3pabarsiBaet mnpotie- | 3HaTh: MPUHLUILI MU- | 3afaHue 1

Cco0eH BBITIOJI-
HSITh UHTETPa-
LU0 TIPO-
rPaMMHBIX MO-
Ay/1er U KOM-
[IOHEHTOB U
TIPOBEPSATH pa-
6oTocriocob-
HOCTbD BBIITyC-
KOB TIPOTrpamMMm-

HOTO NPOJYKTa

[ypbl MHTerpaLuu
MIPOrpaMMHBIX

MozyJien

KPOCEepPBUCHOU apXu-
TEKTYPbI ¥ CTTIOCOOBI
B3aMMO/IeUCTBUS Cep-
BHCOB; MOJXO/bI K UH-
TerpaLyy IporpaMm-
HBIX MOZYJIel uepes
REST API, gRPC,
Opokepbl COOO0IIeHNH;
MeTO/bl TPOEKTUPOBa-
HUS1 KOHTPaKTOB B3au-
MOZIEUCTBUS MEXAY

MHKPOCEpBHUCaMH;

Paspaborarts crierudukanmio REST API a5 B3auMozieliCTBUS IByX MUKPOCEPBHUCOB (3aKa3bl
¥ CKJIa[]): OTIMCATh SHATIOUHTHI, (hOPMaThI 3aIIPOCOB/OTBETOB, KOZbI OLIHOOK.

3aganue 2
CocTaBUTb  IJIaH  WHTerpaliid  MHUKPOCEPBUCOB  yepe3  Opokep  coobijeHuit
(Kafka/RabbitMQ): ommcaTh TOMMKH, CXeMbl COOOIIeHUM, OUepPENHOCTb TOAK/IHOUEeHHs
CEepBHUCOB.

3aganue 3

ITo 3aaHHOM apXWUTEKTYPHOM CXeMe CHCTeMbl pa3paboTarh MpoLeAypy MO3TAITHOTO pPa3Bép-
ThIBaHUSI CePBUCOB C yuéToM ux 3aBucumocteid (health-check, mopsijok 3amycka, oTkar npu
cboe).

3aganue 4
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HaumeHoBa-
HHe

KOMIIeTeHI{uHN

HaumeHoBaHUe HH-
AUKATOPOB A0CTHIKE-

HHUA KOMIIeTeHIUHn

Pe3ynbrars! 00yue-
HMA (YMeHHA U 3Ha-
HHUA), COOTHeCeHHbIe
C MHAMKATOpaMH /10-
CTH)KeHUA

KOMIIeTeHI{uHn

TunosBblie KOHTPOJIbHbIE 3d/JdHUA

Crioco0ObI BEPCUOHUPO-
BaHus API u ynpasie-
HUSI COBMECTUMOCTBIO
CEepBHCOB; NPUHLIUIIBI
opranusanuu CI/CD-
TMIPOLIeCCOB /ISl UHTe-
rpalii MUKPOCEPBUC-
HBIX KOMITIOHEHTOB;
MeTOZIbl 00ecTieueHust
OTKa30yCTOUUHMBOCTH
VHTerpaLMoOHHbIX CLie-
Hapues (retry, circuit
breaker, saga).

YMern: NpoekTupo-
BaThb MPOLe/lypbl UHTe-
rpaLi MUKpPOCEepBU-
COB B pacrpe/ie/IeHHOU
cucreme; paspabarbi-
BaTh CrieliiUKaLU
API u ipaBusa 06-

MeHa COOOIeHUSIMHU

Ormmcars mporenypy BepcroHupoBaHusi APl mpu oOpaTHO-HEeCOBMECTUMBIX W3MEHeHUSX:

CTpaTeruio MUTpaLMK roTpebuTesiel, cocyiriecTBOBaHUe BepCHid, CPOKH deprecation.

18




HaumeHoBa-
HHe

KOMIIeTeHIInHN

HaumeHoBaHHe MH-
AUKATOPOB A0CTHIKE-

HHUA KOMIIeTeHIUHn

Pe3ynbrars! 00yue-
HMA (YMeHHA U 3Ha-
HHU), COOTHeCeHHbIe
C MHAMKATOpaMH /0-
CTH)KeHUA

KOMIIeTeHIIuHn

TunosBblie KOHTPOJIbHbIE 3d/JdHUA

MEeX[y CepBHCaMH; Ha
CTpauBaTh MapLIPyThI
B3aUMO/IeUCTBHUS
MeXXJy IporpamMm-
HBbIMU MOZY/ISIMU; pas-
pabaTbIBaTh ClieHapun
aBTOMAaTH3UPOBAaHHOM
uHTerpanuu B CI/CD-
KOHBeliepe; BEIOUPATh
VHCTPYMEHTHI OpKe-
CTpaLiM 1 MOHUTO-
pUHIa UHTerpaLuoH-
HBIX MPOLIeCCOB; JOKY-
MEHTHPOBAaTh NpoLie-
[lypbl MHTerpaLiuu 1
TpebOBaHUs K B3aUMO-
JIeUCTBUIO

KOMIIOHEHTOB.

BeinosiHsier uHTerpa-
LIMIO NTPOrPaMMHBIX

MOZYyJield U KOMIIOHEH-

3HaTh: TeXHOJIOTUU
KOHTEeMHepUu3aluu U

OpKeCTpaLii MUKPO-

3aganue 1

Peanv3oBath MHTerpauyio cepBuca ayreHTU(UKauu ¢ API-ni030M: HaCTPOUTH Mepejauy

JWT-TokeHa, IpOBEpKY IpaB A0CTyMa ¥ 00pabOTKY OIIMOOK aBTOPHU3ALIMH.
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HaumeHoBa-
HHe

KOMIIeTeHIInHN

HaumeHoBaHHe MH-
AUKATOPOB A0CTHIKE-

HHUA KOMIIeTeHIUH

Pe3ynbrars! 00yue-
HMA (YMeHHA U 3Ha-
HHUA), COOTHeCeHHbIe
C MHAMKATOpaMH /10-
CTH)KEHUA

KOMIIeTeHI{uHn

TunosBblie KOHTPOJIbHbIE 3d/JdHUA

TOB U TIPOBEPKY pabo-
TOCIIOCOOHOCTH BbI-
MyCKOB MPOrPaMMHOTO

MpOZlyKTa

CepBUCOB; METO/IbI MH-
TEerparljioHHOTO, KOH-
TpakTHOro u end-to-
end TeCcTUpOBaHUS;
Cpe/iCTBa aBTOMarnye-
CKol cOOpKH, pa3Bep-
TBIBAHUSI 1 BBIITyCKa
MHKPOCEPBHUCHBIX
TIPU/IOXKEHUM; METO/bI
MOHHUTOPHHT'A, JIOTHPO-
BaHUS ¥ TPACCUPOBKU
pacrpesieNieHHbIX CH-
CTeM; KpUTepuu
OLIeHKH paboTocrio-
COOHOCTH pesii30B
MIPOTrPaMMHOTO TIPO-
[YKTa; TIOAX0/bI K
rollback u blue-
green/canary
deployment.

YMeThb: BBITIO/THATH

3aganue 2

Hammcath Habop WHTETpallMOHHBIX TeCTOB (Harpumep, Ha Testcontainers) /st TIPOBEPKU
COBMeCTHON paboThl ABYX MHKDOCEPBHCOB: CLeHAPDUM HOPMAaabHOTO IIOTOKA U OTKa30B
3aBUCHMOCTEM.

3aganue 3

Hactpouts CI/CD-natiniaiie (GitHub Actions / GitLab CI) ¢ starnamu c60pKH, UHTerpalu-
OHHOTO TECTHPOBAHUS U BBIKATKU Pe/r3a B TeCTOBYIO Cpely; YCTPaHWUTh OIMOKU Tpu cOoe
naurviaiHa.

3aganue 4

ITo omucanuio fedekra, 0OHapyKeHHOTO 10C/Ie pesii3a, IPOBeCTH Smoke-TeCTUPOBaHKe pas-
BEPHYTOTO OKPY)KeHMsl, JIOKa/JM30BaThb MPOOIeMy Y TPeJJIOKUTh WCITIpaBeHHe WU OTKar

BEPCHU.
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HaumeHoBa-
HHe

KOMIIeTeHIInHN

HaumeHoBaHHe MH-
AUKATOPOB A0CTHIKE-

HHUA KOMIIeTeHIUH

Pe3ynbrars! 00yue-
HMA (YMeHHA U 3Ha-
HHUA), COOTHeCeHHbIe
C MHAMKATOpaMH /0-
CTH)KEHUA

KOMIIeTeHIIuHn

TunosBblie KOHTPOJIbHbIE 3d/JdHUA

VHTerpaLyo MUKpPO-
CEepBHCOB B eIMHYIO
MIPOrpaMMHYIO CH-
CTeMYy; UCII0/Ib30BaTh
CI/CD-uHCTpyMeHTbI
JlJIs1 aBTOMaTHye CKOu
cOOpPKH 1 pa3BepThIBa-
HUS1 pesii30B; MPOBO-
[UTb UHTErpaLOHHOe
Y perpecCUOHHOe Te-
CTUpOBaHUe B3aUMO-
JIeACTBYIOLMX CEPBU-
COB; NIPOBEPATh KOP-
PEKTHOCTh PabOTEI
API, ouepepeti coob-
L[€HU} U CePBUCHBIX
3aBUCUMOCTEH; aHa/IH-
31MpOBaTh JI0TY, MeT-
PUKH U TPaCCUPOBKU
[JJ/1s1 BbISIB/IEHUS OLLIU-

OOK WHTerparyu; BbI-
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HaumeHoBa-
HHe

KOMIIeTeHIInHN

HaumeHoBaHHe MH-
AUKATOPOB A0CTHIKE-

HHUA KOMIIeTeHIUH

Pe3ynbrars! 00yue-
HMA (YMeHHA U 3Ha-
HHUA), COOTHeCeHHbIe
C MHAMKATOpaMH /0-
CTH)KEHUA

KOMIIeTeHIIuHn

TunosBblie KOHTPOJIbHbIE 3d/JdHUA

TIOJTHSATH BBIITYCK TPO-
rPaMMHOTO MPOAyKTa
Y TIOJITBEPKAATh €T0
paboTocroco6HOCTh B
TEeCTOBOM U MPOAYK-

TUBHOU Cpefie.

[TKII-8. Cno-
co0eH BBITIOJN-
HSITb PabOTHI U
yTIpaBJIATh pa-
6oramu 1o co-
3[jaH1I0 (MOU-
¢dukauym) u
COTIPOBOXK/IEe-
HUI0 nH(bOpMa-
L[UOHHBIX CHU-
crem (MC), aB-
TOMaTHU3UPYIO-
IUX 3a/1au
OpraHu3alI[ioH-

HOTO yIipaBJie-

Pa3spabarbiBaeT MoO-
Jeny Gu3Hec-Tporiec-
COB 3aKa3uMKa B pam-
Kax TPOeKTa CO3/IaHus

(mopgudukarm) C

3HaTh: HOTAL[MU MOJie-
MpOBaHus Ou3Hec-
nporeccos: BPMN
2.0, UML (Use Case,
Activity), EPC; meTo-
JTOJIOTMIU OTTUCAHUS
TPOLIECCOB «as-is» /
«to-be» U MPUHLIUTIIBI
WX JIeKOMITO3ULUH;
TIO/JIXOZIbI K BBISIBTIE-
HUIO TpeOOBaHMIA: WH-
TepBblO, Hab/moieHue,
aHa/Iu3 JIOKyMEeHTOB,
MIPOTOTUITPOBAHHUE;

CrIoCco0bI JOKYMeHTH-

3aganue 1

ITo TeKCTOBOMY OIMHUCAHUIO PabOTHI MHTEPHET-MarasuHa noctpouts BPMN-auarpammy mpo-
recca «OdopmieHre U 00paboTka 3aka3za» (as-is), BBIJJEJIMB YUYaCTHUKOB, Pa3BUIKU U
VICK/IIOUEeHUS.

3azanue 2

Ha ocHoBe mMogenu as-is pa3paboTats Mogenb to-be ¢ yuéTom aBTomMaTH3alyy yepe3 MUKpO-
CEepBUCHI: OTIPe/e/TUTh, KaKKe 1Iard aBTOMaTU3UPYIOTCs, U 0003HAUMTh TPAHULIBI CEPBHCOB.
3aganue 3

ITo rotoBoii BPMN-Mo/1e/11 COCTaBUTH IepedeHb User stories /jist KOMaH bl pa3paboTKu; pac-
CTaBUTh MIPUOPUTETHI C 000CHOBAaHKWEM I10 KPUTEPHIO OH3HeC-1{eHHOCTH.

3aganue 4

OO6Hapy>KuTh OIIWOKW U MPOTHUBOpeurs B TipeyiokeHHOW BPMN-mozenu (TyryKd, OTCYT-
CTBYIOIIMe COOBITHS, JyO/MMpYIOIIMecs MPOLeCChl) U NPe/JIOKUTh MCIIPAaBIeHHbBIN BapHAHT C

ITOICHEeHUSIMU.
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HaumeHoBa-
HHe

KOMIIeTeHI{uHN

HaumeHoBaHUe HH-
AUKATOPOB A0CTHIKE-

HHUA KOMIIeTeHIUHn

Pe3ynbrars! 00yue-
HMA (YMeHHA U 3Ha-
HHUA), COOTHeCeHHbIe
C MHAMKATOpaMH /10-
CTH)KEHUA

KOMIIeTeHI{uHn

TunosBblie KOHTPOJIbHbIE 3d/JdHUA

HUA U OU3Hec-

TIPOLIeCChI

poBaHus TpebOBaHUIA:
user stories, use cases,
[JI0CCapuk, MaTpyLa
TPaCCHPOBKHU.

YMerTn: CTpOUTH MO-
JleJTU TIPOLIeCCOB «as-
is» Ha ocHOBe cobpaH-
HBIX TpeOOBaHUN U
BBISIB/ISITH Y3KHe Me-
CTa; IPOEKTUPOBAThH
MoJie/T «to-bex» ¢
y4éTOM aBTOMAaTH3a-
LMW U OTpPaHAYeHUH
MHKDPOCEepPBUCHOU ap-
XUTEKTYPbI; TPAHC/IH-
poBaTh OM3HeC-Tpo-
1leCChbl B (PyHKLIUO-
Ha/bHbIe TpeboBaHUs
K CepBHCaM U UX Ipa-
Huiiam (Bounded

Context); COI/1acoOBbI-
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HaumeHoBa-
HHe

KOMIIeTeHIInHN

HaumeHoBaHHe MH-
AUKATOPOB A0CTHIKE-

HHUA KOMIIeTeHIUH

Pe3ynbrars! 00yue-
HMA (YMeHHA U 3Ha-
HHUA), COOTHeCeHHbIe
C MHAMKATOpaMH /10-
CTH)KEHUA

KOMIIeTeHI{uHn

TunosBblie KOHTPOJIbHbIE 3d/JdHUA

BaTh MOJIe/Y C 3aKa3-
YMKOM: NIpe3eHTOBaTh,
(vKcHpoBaTh MpPaBKH,
BepCHOHUPOBATh

apredakxThl.

Pa3pabarbiBaeT apxu-
TeKkTypy VIC B pamkax
BBITIOJTHEHUs! paboT U
yTipaBjeHusi paboramu
0 CO3/aHUI0 (MOJU-
¢uKamu) U ConpoBo-

xaenuto MC

3HaTb: OCHOBHLIE I10-
HSITUSI apXUTEKTYPbI
MH(OPMAaLIMOHHBIX CU-
cteM (MOHO/TUTHAS,
MHKPOCEepBUCHas, K/U-
eHT-CcepBepHasi, cep-
BHC-OPUEHTUPOBAH-
Hasi, COOBITUHHO-0PH-
€HTHMPOBaHHas1); TUIIO-
Bble apXUTEKTypHbIe
CTWIH U T1a0JIOHBI
(layered, pipe-and-
filter, MVC, CQRS,
Event Sourcing,
Hexagonal u zip.); HO-

TalMy U MeTO/Ibl OIu-

3amanue 1. IIpoekTrpoBaHye apXUTEKTYPHI 1107 3a/|JaHHbIe TPeOOBaHUs

Ha ocHoBe 3aka3HOro Kelica (HanpuMep, «MHTePHEeT-Mara3suH C MMKOBOM Harpy3kou B 10 000
3anpocoB/c U TpeboBaHueM 99,99% mocTymHOCTH») pa3paborath apxutektypy VC, BKIIO-
yasi: BBIOOD apXUTEKTYPHOTO CTH/IS, CXeMy pa3BEPTHIBAHMS, OCHOBHbIE KOMIIOHEHTBI M WX
B3aUMO/leiicTBHe, 00OCHOBaHME DeIIeHU 10 MacIITaOMpPOBaHWIO M OTKAa30yCTOMUMBOCTH.
Pesynprar npepcraBute B Bufe auarpamm (C4: KOHTEKCT, KOHTEMHepbl) U KpaTKoro
TIOSICHEHUSI.

3aganuve 2. AHanu3 U pe(pakKTOPUHT «IJIOXOW» apXUTEKTYpPbl

Brigaéresa onuvcaHue U cxeMa TeKyllled apXWUTeKTypbl ruroretnueckod VIC ¢ sBHbIMU IIPO-
bnemamy (MOHOMUT C «OOTOM-00BEKTOM», >KECTKHE WHTeTrpaliy, Y3Khe MecCTa TPOU3BOM-
TenbHOCTH). CTYZIeHT [JO/DKEH BBIIBUTH He MeHee 5 apXWUTeKTYPHBIX HeZ0CTaTKOB, IpeaJio-
JKUTB CTIOCOOBI X YCTpaHeHusl, pa3paboTaTth 1je/ieByr0 apXUTEKTYPY (C TIOMOIIBIO AXarpaMM)
¥ OLIeHUTb HeoOXOoMMbIe TPyZ03aTpaThl Ha Tiepexof.

3amanue 3. CpaBHUTE/IbHBIN aHAIN3 U BLIOOP apXUTEKTYPHOTO MOX0Aa

[TocraHoBKa 3afaun: pa3paboTaTh CUCTEMY YIIPaB/IeHUs 3aKa3aMU JJIs IOTUCTUYEeCKOW KOM-

nanuu. JJaHbl mpoduar Harpy3ku (yTPOM HU3Kasi akTUBHOCTh, BeUepOM ITHK), TpeboBaHUs K
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HaumeHoBa-
HHe

KOMIIeTeHIInHN

HaumeHoBaHHe MH-
AUKATOPOB A0CTHIKE-

HHUA KOMIIeTeHIUH

Pe3ynbrars! 00yue-
HMA (YMeHHA U 3Ha-
HHUA), COOTHeCeHHbIe
C MHAMKATOpaMH /0-
CTH)KEHUA

KOMIIeTeHIIuHn

TunosBblie KOHTPOJIbHbIE 3d/JdHUA

CaHUS ApXUTEKTYPbI
(UML, C4 model,
ArchiMate, BPMN);
He(DyHKI[MOHA/IbHbIE
TpeboBaHUs (ITPOM3BO-
JUTeNMbHOCTh, MacIlTa-
OUpyemMoCTh, HaZlexX-
HOCTb, 0€30I1aCHOCTb,
COTIPOBOXK/1a€MOCTh) U
CrocoObI UX yuéTa B
apXUTeKType; MpPUH-
L[UITbI TTPOEKTHPOBA-
uus (SOLID, DRY,
KISS, YAGNI,
separation of
concerns); TOAX0bI K
VHTEeTpaLii CUCTEM
(REST, gRPC,
message brokers, ESB,
GraphQL); »ku3HeH-

HbIW LUK/ CO3[jaHus U

Ha/I&>KHOCTU M CTOMMOCTH BraZieHusl. CTy/leHT cpaBHUBAeT /iBa MoAXoza (HarpuMep, MUKpO-
CEepBHUCHBIM U MOAY/bHBI MOHOJIUT) TI0 KPUTEPHUSIM: CJIOKHOCTb pa3paboTKy, MaciTabupye-
MOCTb, 3aTpaThl Ha COTIPOBOXKJEHHeE, CKOPOCTh Pa3BEéPThIBaHUs. Pe3ynbrar — Tabmuija «Iimo-
COB/MMHYCOB» M O0OCHOBaHHasi peKOMEHJAlsi C apXWTeKTypHOH CxeMOW BBIOpPAHHOTO
BapHaHTa.

3amanue 4. Pa3pabotka Architecture Decision Record (ADR)

CTygeHT mo/ydaeT ornvcaHue TpobieMHONM cUTyal[uu B xofie conpoBokieHuss MC (Harpu-
Mep, HeoOXOJMMOCTb 3aMeHUTh MOHOJIUTHYIO 0a3y ZIaHHBIX Ha pacripe/iesiéHHYI0 HM3-3a pOoCTa
06BéMOB). OH Jj0/DKeH COpMy/IMpOBaTh apXWUTEKTypHOe pelileHHe, 0()OPMUTH €ro TIO Iia-
6mony ADR (koHTeKCT, ApaiiBepbl, paCCMOTpPeHHble BapHAHThI, BLIODAHHOE pellieHue, T0-
C/Ie[ICTBUS), @ TAK)Ke HApPHUCOBATh IIPOCTYH0 UarpaMMy B3auMOZEeMCTBUS KOMIIOHEHTOB /10 U

rocsie u3MeHeHus1. [J0TOMHUTETEHO — CMOZeTMPOBaTh PUCK-aHa/TN3 BBIOPAHHOTO pelleHusl.
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HaumeHoBa-
HHe

KOMIIeTeHIInHN

HaumeHoBaHHe MH-
AUKATOPOB A0CTHIKE-

HHUA KOMIIeTeHIUH

Pe3ynbrars! 00yue-
HMA (YMeHHA U 3Ha-
HHUA), COOTHeCeHHbIe
C MHAMKATOpaMH /0-
CTH)KEHUA

KOMIIeTeHIIuHn

TunosBblie KOHTPOJIbHbIE 3d/JdHUA

coripoBoxeHust VIC
(TOCT 34, DevOps,
Agile); crangapThI
ogopmIieHHsI apXUTeK-
TYPHOM JJOKYMeHTalu1
(ADR — Architecture
Decision Record, Tex-
HUYeCKoe 3a/jaHue Ha
apXUTEKTYpY); UH-
CTPYMEHTbI MOZIe/TUPO-
BaHMS U aHa/u3a apxu-
TekTypsl (Draw.io,
Enterprise Architect,
PlantUML, Miro).
Ymern: aHamu3upo-
BaTh (DyHKLIMOHA/IbHbIE
Y He(DyHKL[MOHa/IbHbIe
TpeboBanus K VIC; BbI-
Oupath 1 060CHOBBI-
BaTb apXUTEKTYPHbBIN

CTWUJIb U TeXHOJIoruue-
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HaumeHoBa-
HHe

KOMIIeTeHI{uHN

HaumeHoBaHUe HH-
AUKATOPOB A0CTHIKE-

HHUA KOMIIeTeHIUHn

Pe3ynbrars! 00yue-
HMA (YMeHHA U 3Ha-
HHUA), COOTHeCeHHbIe
C MHAMKATOpaMH /10-
CTH)KEHUA

KOMIIeTeHI{uHn

TunosBblie KOHTPOJIbHbIE 3d/JdHUA

CKMM CTeK Mo/ 3a/laH-
HBIM KOHTEKCT; MPOeK-
THUPOBATh BbICOKOYPOB-
HEBYIO U [leTa/IbHY10
apxutektypy VC c BbI-
JlelieHueM KOMITOHEeH-
TOB, MOZYJ/IeN U UX
B3aUMO/IelICTBUI; CO-
3/laBaTh apXUTEKTyp-
Hble uarpaMMmbl (KOH-
TeKCTa, KOHTEMHEePOB,
KOMITOHEHTOB, 110CJ1e-
JIoBaTe/IbHOCTeN); [10-
KyMEHTUPOBATh apXu-
TeKTYPHbIe pelleHuUs C
nomousro ADR u apy-
rux (opMaToB; OLleHU-
BaTbh B/USIHUE U3MeHe-
HUl TpebOBaHUM Ha
apXUTEKTYpY U Ipej-

JlaraTb BAPWAHTBI MO-
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HaumeHoBa-
HHe

KOMIIeTeHIInHN

HaumeHoBaHHe MH-
AUKATOPOB A0CTHIKE-

HHUA KOMIIeTeHIUH

Pe3ynbrars! 00yue-
HMA (YMeHHA U 3Ha-
HHUA), COOTHeCeHHbIe
C MHAMKATOpaMH /10-
CTH)KEHUA

KOMIIeTeHI{uHn

TunosBblie KOHTPOJIbHbIE 3d/JdHUA

nudvKauuy; pes-
CTaBJIATh U 3alULLATh
apXUTeKTYpHbIE pellle-
HUS [epeJ; CTeMKXO0J-
Jlepamu (3aKa3uuk,
pa3paboTurKu, TeCTHU-
POBILIMKH); UCTIO/Tb30-
BaTb MHCTPYMEHTbI
[l COBMECTHOM pa-
OOTbI HaJl ApXUTEKTY-
poti (Harpumep, Git +
Markdown + nua-

rpammel as code).
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ITpumepbl NnpaKMuKo-opueHMUPOBAHHBIX 3a0aHULll

3aganue 1.

CryneHTy TipejjaraeTcsi TpeiMeTHass 00/acTh (HalpuMep, CHUCTeMa YIpaBeHUs
3aKa3aMu), i1 KOTOPOM HeoOXOJUMO BBIZETUTh HAOOp MMKPOCEPBMCOB, OITUCATh HX
uHTepdelChl M peasu30BaTh B3aUMOZIEMCTBHE MEXKY CepBHCaMH C UCIOb30BaHeM REST
WM aCMHXPOHHOTO 0OMeHa COO0bII[eHUsIMHU.

Pe3yanaT BbBINIO/THEHUSA

* (CXeMa MHUKDPOCEPBHCHOU apXUTEKTYPbI;
e oncanve API MukpocepBucos;

* peaiM30BaHHbIE CEPBUCHI C HACTPOEHHBIM ME>KCEPBUCHBIM B3aUMO/eHCTBUEM.

3aganue 2.

Ha ocHoBe TroTOBOr0 Habopa MUKPOCEPBUCOB CTYJEHT BBITIOJTHIET KOHTEHHEPU3aIUIO
KOMIIOHEHTOB U OpraHu3yeT WX pa3BepThiBaHWE B TEeCTOBOM Cpefle C MCI0/Ib30BaHHWEM
OpKeCTpaTopa KOHTEeMHepOB.

PESYJIBTEIT BbBINIO/THEHUSA

* KOH(UrypalHOoHHbIe (ailyibl KOHTeHHepU3al[uu U pa3BepThIBaHMUS;
* pa3BepHyTOe MUKPOCEPBUCHOE MPUIOKEHUE;

* OTUeT O IMpOoLjecce pa3BepThIBaHMUS U IPOBEpKe paboToCrmoCcobHOCTH.
ITpumepni 60npocoe 0/151 N0020MOEKU K NPOMeXNCymoYHoU ammecmayuu

[TpuMepHBIe BOTIPOCHI Jjisl TIOATOTOBKY K 3aUeTy
. [ToHsiTHE MMKPOCEpPBUCA U MUKPOCEPBHUCHOM apXUTEKTYPbI
. CBoliCTBa, XapakKTepHble /jiI MUKPOCEPBUCHON apXUTEKTYPhI
. KomroHneHTHOe nipeficTaB/ieHre Yepe3 CepBUCHI

. I'eteporeHHOCTH

1

2

3

4

5. Ky6 mMacmitabrvpoBaHusi 1 MUKPOCEPBUCHI

6. MUKpOCepBUCHI KaK pa3HOBUIHOCTb MOAY/IbHOCTU

7. MukpocepBucHas apxutekrtypa g FTGO

8. CpaBHeHHe MUKPOCEPBHCHOU U CepBUC-OPUEHTHPOBAHHOM apXUTEKTYP
9. loCTOMHCTBA U HeJJOCTaTKU MUKPOCEPBUCHOW apXUTEKTYPbl
10. SA3bIK 111a6/10HOB MUKPOCEPBHUCHOM apXUTEKTYPbI

11. Opranusaijys u 1poLecChbl

12. Tlepexop Ha MUKPOCEPBUCHI

13. OnpesieieHMe MUKPOCEPBUCHOM apXUTEKTYPbl PHUIOKEHUST
14. OnpefiesieHrie CUCTEMHBIX OMepaLvi

15. Pa3bueHue Ha CepPBUCHI 110 OH3HEC-BO3MOXKHOCTSIM

16. Pa3bueHue Ha cepBUCHI TI0 TIPOOIEMHBIM 06/1aCTSIM
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17. JlekomMIo3uLysi porpaMMHOI0 MIPOAYKTa Ha MUKPOCEepPBUCHI

18. PekoMeHaLiy 110 @eKOMIT03ULUA

19. TpyaHOCTH TIpU pa30vieHUN TIPUTIO’KEHNST Ha CePBUCKHI

20. Onpepenenue API cepBrucoB

21. O630p MEXITPOLIeCCHOTO B3aUMO/IeHCTBHSI B MUKPOCEPBHUCHOM apXUTEKType

22. Ctuny B3aMMOZEeNCTBUS

23. Onicanue API B MUKpOCEPBHUCHOM apXUTEKType

24. B3auMogeiicTBHe Ha OCHOBe y/laJIeHHOTO BbI30Ba MpOLieAyp

25. Ucnionb3oBanue REST

26. Ucnionb3oBanue gRPC

27. ObHapy>keHNe CepBHCOB

28. B3anMogeicTBHe C TTOMOII[bI0 aCHHXPOHHOTO 0OMeHa COOOITeHUsIMU

29. Ncnonp3oBaHWEe AaCHMHXPOHHOTO OOMeHa COOOIIEeHWSIMH [ijIs  Y/IydllleHUs
JIOCTYITHOCTH

30. YmpaBieHue TpaH3aKL[HsIMU C [TOMOII[bI0 TOBECTBOBAaHUM

31. MukpocepBUCHass apxXWUTeKTypa W HeoOXOJUMOCTb B  pacripe/ie/ieHHbIX
TpaH3aKLUsAIX

32. [Tpobsiembl ¢ pacTipezie/ieHHBIMU TPaH3aKIUSAMU

33. KoopauHaljys oBeCTBOBaHUM

34. I11abnoHbI opraHu3aiuu 6u3HeC-JI0TMK|

35. M3yueHue OCHOB NPOEKTUPOBAHUS MUKPOCEPBUCOB

36. JlekoMI103ULY IIpOeKTa Ha MUKPOCEePBUCHI

37. Opranusalyy B3aUMOZEUCTBUS MeXX/y KOMITIOHEHTaMH CJIOJKHBIX CUCTEM

38. 3yueHrie IHCTPYMEHTOB U MOAXO0/I0B K pa3paboTke MUKPOCEPBUCOB

39. HacTpoiika B3auMOo/ieMCTBUSI MeXX1y MUKPOCEPBHCAMU

40. Peayu3ariysi XxpaHWIUIIA COOBITUIM

41. CoBMeCTHOe HCTI0/Ib30BaHKe TIOBeCTBOBAaHUM U TTOPOXK/IeHUST COOBITHIA

42. I11abmonHb! BHeltHUX API

43. ITpo6sieMsblI C pOEKTUPOBaHKeM BHeIlTHuX API

44, Peanuzanusa API-uuiro3a

45. Pa3pabotka 6e30macHbIX CepBUCOB

46. ITpoekTripoBaHue KOH(UTYPHUPYEMBIX CEPBUCOB

47. Pa3BepTbhiBaHKEe CEPBUCOB C TIOMOLLBIO MAKeTOB [/ OTJe/IbHBIX S3bIKOB

48. Pa3BepThiBaHUe CePBUCOB B BU/ie BUPTYa/IbHbIX MalllUH

49. Pa3BepThIBaHUE CEPBUCOB B BU/le KOHTEHHEPOB

50. BeccepBepHoe pa3BepThIBaHUE CEPBUCOB

51. Ctoponnee 1O aist pa3paboTku 1 06C/Ty»KUBaHHS MUKPOCEPBHCOB

52. N3yuenue Docker, Gateway, Continuous delivery
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53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

N3yuenne CI/CD, usyueHue CiCTeM MOHUTOPUHTa
AMAQP. Socket. HTTP. HTTPS. Mercury. FTP
CrpaTeruu TeCTUPOBaHUSI MUKPOCEPBUCHBIX apXUTEKTYP
O0630p METOAMK TeCTUPOBAHUS

TpyAHOCTH TeCTUPOBaHKS MUKPOCEPBUCOB

[Iporjecc pa3BepTbIBaHUS

Hanucanue MofynbHBIX TECTOB /1S CepBUCA

Harvcanue uHTerpaliiOHHbIX TECTOB

Pa3paboTKa KOMITOHEHTHBIX TECTOB

HarmnmcaHye CKBO3HBIX TeCTOB
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8. IlepeueHb OCHOBHOM W [IONO/IHUTE/JLHOW Yy4YeOHOM JIMTEPaTyphl,

Heo0X0 MO /I/isi 0CBOEHHS M CIMILTHHBI

OcHogHas numepamypa:

1. I'yces, K. B. CuctemHasi u mporpamMHasi UH>KeHepusi [ DJIeKTPOHHBIN pecypc ] :
MeTOJWUeCKHe YKa3aHWs I10 BBIMOTHEHHWIO TpakTHueckux pabor / I'yceB K.
B.,BoponioB FO. A.,Muxaunosa E. K.,BxogsaT: Mocksa : PTY MUPOA, 2021 30
C. Knura U3 KOJUTeKLIUU PTY MUPOA - WHupopmarrka
https://e.lanbook.com/book/182487. [BUK ID: RU-LAN-BOOK-182487]

2. Bopsxo, A. W. ApxuTeKTypHble pelleHUsi WH(POPMAlLMOHHbIX cUCTeM [
OnekTpoHHbIM pecypc ] / Bogsxo A. W.Bwirockuit JI. C.[lybenernkuii B.
A.llexanoBckuii B. B. 3-e u3z., crep. Cankr-IletepOypr : Jlanb, 2022 356 c.
Knura u3 komnekuuu Jlaue - MHdbopmaruka https://e.lanbook.com/book/254624
ISBN 978-5-507-44710-7. [BUK ID: RU-LAN-BOOK-254624]

3. Muponos, A. H. CucremMHasi U mporpaMMHasi MH>KeHepusi [ DeKTPOHHbBIN pecypc
] / MuponoB A. H.,BoponiioB FO. A.,Muxainosa E. K.,Tpymmn C. M. Mockga :
PTY MUPBOA, 2022 129 c. Kaura u3 koanekuuu PTY MUPOA - Tlcuxonorus.
[Teparoruka https://e.lanbook.com/book/310997. [BUK ID: RU-LAN-BOOK-
310997]

JonoaHumenbHas aumepamypa:

1. AagpuanoBa, E. I'. TIpoekTHasi mpakTvkKa [ O/IeKTpOHHBIA pecypc | : yueOHO-
Metoguueckoe / AxapuanoBa E. I'.,ITontopak A. B. Mocksa : PTY MUPOA, 2021
166 c. Kuura wu3 komiekuuu PTY MWPDA - WMHdopmaruka
https://e.lanbook.com/book/218432. [BUK ID: RU-LAN-BOOK-218432]

2. bamanoB, A. H. IlocTpoeHne MHUKDOCEPBHUCHOW apXWUTEKTypbl U pa3paboTka
BBICOKOHArpyKeHHBIX TIPWIOKeHU! [ DeKTpoHHBIN pecypc | : yuebHOe mocobue
nist By30B / bananoB A. H. 2-e u3g., crep. Cankr-IletepOypr : Jlanb, 2025 244 c.
Kuura u3 komnekuuu Jlans - MHdbopmaruka https://e.lanbook.com/book/456920
ISBN 978-5-507-52652-9. [BUK ID: RU-LAN-BOOK-456920]

HopmamueHble npagoebie akimbli:

9. TIlepeuennr pecypcoB HH(OPMALIOHHO-TEIEKOMMYHHUKALIMOHHOH CeTH

«/IHTEepHeT», He0OXOAUMBIX /I/IsI 0CBOEHMS U CIUILTHHBI

1. DnekTpoHHass Oubmioreka ®uHaHcoBoro ynuBepcurtera (3B) http://elib.fa.ru/
(http://library.fa.ru/files/elibfa.pdf)
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2. OnekTpoHHO-0MOmMoTeuHast cuicteMa BOOK.RU http://www.book.ru

3. DNeKTpOHHO-6MOIMOTeuHas cucTeMa "YHUBepcuTeTcKas 6ubmoreka OHTAH"
http://biblioclub.ru/

. HayuHast anektpoHHast 6ubsmoreka eLibrary.ru http://elibrary.ru

. UudopmarmoHnHo-00pa3oBaTe/ibHbIN TTopTan PuHyHUBepcuTeTa: https://org.fa.ru

. * DNIeKTPOHHO-0Ub/IMoTeuHast cuctemMa Znanium http://www.znanium.ru/

. » DneKTpoHHO-6MbIMoTeuHas cructeMa u3arescTsa «FOPAWT» https://urait.ru/

o N O Ul A~

. OneKTpOoHHO-0MbIMoTeUHast cucTema n3/iaTebCTBa [TpocriekT
http://ebs.prospekt.org/books
9. CITAPK https://spark-interfax.ru/

10. DnekTpoHHO-6MOMMOTEUHAsT cCHcTeMa M3aresibeTBa "Jlanb" https://e.lanbook.com/
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10. MeToanueckue yKa3aHus /i1 00yJalOLIUXCsI 10 OCBOEHHIO AN CIUITHHBI

OcHoBHBle 3Tambl paboOTBl  CTyfeHTa TI0 JUCHUIUTHHe «MHUKpocepBHCHAsA
apxuTeKTypa»:

1. IpegBapuTenbHasi OpHEHTUPOBKA B TO/IeKallleM M3yueHur0 yuyeOHOM MaTepuasie
T10 TIporpamme.

2. O3HaKOMJIeHHE C peKOMEeH/I0BaHHOHN yueOHOM TuTepaTypou.

3. CnyimaHve U KOHCIIEKTUPOBAaHUWE JIEKLMM, a TakKKe BBIMIOJHEHWE APYTUX BUJIOB
yuebHO paboThI.

4. TlnaHupoBaHye CaMOCTOSITeTbHOU PabOoTBhI.

5. OO6oOimenne ¥ cucreMatu3auys WHGOPMAIUH, TIOUEPITHYTOM W3 JIeK[WA U
MPOYUTAHHOU JIUTEepPaTypBbl.

6. BrirosiHeHHe KOHTPOJIbHON PabOTHI.

CrymeHTaM TIpU TIOATOTOBKE KOHTPOJBHOW pabOThl  CjieflyeT WCIO/Ib30BaTh
HODMaTHBHbIe TOKyMeHTbl DUHAHCOBOrO yHHBeEpCcUTeTa, MeToanueckre peKOMeHJaluu 1o
TJIAaHUPOBAHUIO W OpPraHU3al[ii BHEAyAUTOPHON CaMOCTOSATEeNbHOW PabOThl CTYAEHTOB TIO
obpa3oBaTesibHbIM TporpaMMmaM 0OakajaBpuata M MarucTparypsl B~ ®PUHAHCOBOM
yHUBepcuTeTe, yTBepAeHHble rpukazoM duuHyHuBepcurera oT 11.05.2021 r. Ne 1040/0
(cm. caur @PUHAHCOBOrO YHMBEpPCUTETa: Ha [VIABHOM CTpaHule pasgen "Hai
yauBepcutet" — "EnuHas ripaBoBasi 6a3za duHyHuBepcutera" — "OpraHu3anys yuebHOTro
niporjecca”" — "HopMaTuBHbIE JOKYMEHThI TI0 CaMOCTOsSITe/IbHOM pabore" ).

PexomeHdayuu no pabome ¢ yuebHbIM Mamepuaiom:

1. Oco3HaBalTe Ha/IMYHBIN YPOBEHb I10/IyUYeHHBIX BAMU 3HaHUU.

2. B cuTyaluy HeNmoOHMMaHUsI HY)KHO BBISIBUTb TOT MEepPBUYHBIN YPOBeHb U (PAKTOPHI
HEeMOHUMaHMs, KOTOpble CTa/iv MPensATCTBUEeM TOHMMaHUS MOC/IeAYIOLLEero.

3. 3ajaBaiiTe caMu cebe BOTIPOCHI U MbITAUTECh OTBETUTH HAa HUX.

PexomenOdayuu no pabome Ha neKyuu U ¢ A1eKYUOHHbIM MAMepUAIOM:

1. OcHOBHad 3a/iaya Ha JeKLMU — OCMBIC/IEHMe M3/1araeMoro B Hell marepuasna. s
3TOro HeobXoAWMO CJylllaTh JIEKLUI0 C C€aMOro Havajga, He yIyckKas OOIIUX,
OPMEHTUPYIOLIMX B MaTepuasie pacCy>X/leHUl U YCTAaHOBOK JIeKTOpa.

2. BeneHue 3anuced Ha JIeKLMM Ba)KHO U TIOJIE3HO [JIS1 JIyUIIEro OCMBIC/IMBAHUS
Marepuarna, Jij/isl COXpaHeH!s1 TH(pOpMaLvH, C Lie/Ibl0 ee [ja/ibHelI1Iero UCroib30BaHusl.

3. [Ona obserueHust 3anvcyd  peKOMeH[lyeTCs  TPUMEHsSITh  COKpalleHus
TOBTOPSIFOLMXCSI TEPMUHOB W/ XOPOLLIO U3BECTHBIX MOHSITHIA.

Pexomendayuu no pabome ¢ numepamypoti:

1. Ec/ii BO3HUMK/IM 3aTpyJHEeHHWsl TIPU pa3bICKWBaHUM Marepuasa, 1o Kakomy- Jubo

KOHKDETHOMY BOIIpOCY, C/lieayeT O6paTI/ITI:CH K TMpegMETHOMY YyKa3adTeJ/Il0, HalleYdaTaHHOMY,
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KaK MPaBUJIOo, B KOHL|E KaK/I0T'0 JINTepPaTypPHOI0 UCTOYHHUKA.
2. [IpeaMeTHBIN yKa3aresib — 3TO aja(aBUTHBIN CIIMCOK OCHOBHBIX HayYHbIX MOHSTHA
(TepMHHOB), COZlep>KaHWe KOTOPBIX PacKpbITO B KHWUIe, PSJOM C TEPMUHOM CTOST UMCIIa,

obo3Havawlle HOMepa CTpaHWLl, Ha KOTOPbIX W3JIO)KEeH MaTepuas, OTHOCSIIUNCST K
JIAHHOMY TIOHSITUIO.
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11. Ilepeuenb UH(OPMALMOHHBIX  TEXHOJIOTHI, MCIO/Jb3yeMbIX TMPH
OCyIIIeCTB/IEHHH 00pa30BaTe/IbHOT0 MpoIecca Mo JUCHHIUIAHE, BK/IHYas IepeyeHb

HEOGXO,E[I/IMOFO nporpaMmMHOro o0ecreueHua " I/lH(l)OpMal_[I/IOHHle CIIPABOYHBIX CUCTEM

KommniekT JIMI€H3UOHHOI'0 IMpOorpaMMHOro obdecreyeHu:

1. Microsoft Office (Windows)
2. AntuBupyc Kaspersky

CoBpemMeHHble mpod)ecCHOHA/IbHbIE 0a3bl /JAaHHBIX H HWH(OPMaALMOHHBIE

CIIPABOYHbIE€ CUCTEMBI

1. udopmaiiioHHO-TIpaBoBasi cucteMa «I'apaHT»

2. Iln(opmaniioHHo-1IpaBoBast cucteMa «KoHcynsrant [Tmroc»

CepTudunyipoBaHHble NpPOrpaMMHble M amnmnapaTHble CpPeACTBAa 3alUThI

uHopmanuu

1. He npefyCcMOTpeHbI

12. Onucanne MaTepHa/TIbHO-TEXHUYECKON 0a3bl, HeoOXoguMoOM [JIA

OCYII|eCTB/IEHHs 00pa30BaTe/ILHOI0 MPOIecca Mo AUCHUILUIHHE

1. KoMnibIOTepHBIN KJIacc /715 NpOoBe/ieHus] YUeOHbIX 3aHSATHM, MpeyCMOTPeHHbIX
MpOrpaMMoOii, B TOM UHCJie TPYIIOBBIX W WHAWBWAYaJbHBIX KOHCY/IbTALIUH,
TeKyIlero  KOHTPOMs W TPOMEXYTOYHOM  aTTecTaliud,  OCHAI[eHHBINA
o0opyJoBaHWEM U TeXHHUUECKUMH Cpe/CTBaMU oO0ydeHUs:: Mebesb ayauTOpHast
(cTombl, CTynbs, JOCKa ayJuTOpHAas), IepCOHa/bHble KOMITbIOTEephl, Habop
JeMOHCTPALIMOHHOTO 000py0BaHus (TIPOEKTOP, IKPaH)

2. YuebHasi ayauTopus [ TIpOBeAeHUs] yueOHBIX 3aHATUM, TPeAyCMOTPEHHBIX
MPOrpaMMOi, B TOM UHCJie TPYIIOBBIX W WHAWBUAYaJbHBIX KOHCYJ/IbTALIUH,
TEKylllero  KOHTPOJIi W TIPOMEXYTOYHOM  arTecTalyy,  OCHallleHHas
obopyZoBaHMEM U TeXHUUECKUMM CpeJCTBaMU oOydeHusi: mMebesb ayauTOpHast
(cTombl, CTY/Bs, AOCKA ayJUTOpHAasi), HA0OP JeMOHCTPALMOHHOTO 000pYZAOBaHUS

(mpoekTop, 3KpaH)
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