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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucumnnuubl: ®opmmpoBaHMe y 00yYaloLMXCcs KOMNeTeHUMiA B obnacTn NpoeKkTMpoBaHuWsl, aHanmsa u
9BOJIIOLMN apXUTEKTYPbI MPOrpaMMHOro obecnedeHusi ¢ OoKyCoM Ha MacluTabupyemocTb, HaaEXHOCTb, NPOM3BOAUTENBHOCTD
N COMPOBOXOAEMOCTb B YCIIOBUSAX MPOMbILLIIEHHOW pa3paboTkn U pocTa Nosfb30BaTENbCKOM Harpy3Kku.

1.2 3apgauv AMcUUNNUHbI:

1. ChopmmpoBaTh y 06y4aoLWmnXCcs CUCTEMHOE NMOHUMaHWE NPUHLMIIOB NPOEKTUPOBAHUS apXUTEKTYPbI NPOrpamMmMHOro
obecneveHus.

2. ObecneunTb OCBOEHME METOAOB aHanm3a n OLEHKN APXUTEKTYPHbIX peU.IeHVIVI.

3. Pa3Butb HaBbIkK NPOEKTUPOBaHUA MaCU.ITaGVIpyeMbIX n OTKa30yCTOVILIMBbIX cucrtem.

4. Hay‘-IVITb CTYAEHTOB OOKYMEHTNPOBATb apPXUTEKTYPHbIE.

5. OcBounTb NPaKTUKn nocTeneHHon Tpchcbopmau,MM MOHOJTIUTHbIX CUCTEM.

6. Pa3BuTb KOMNeTeHUMn B 06ractu Harpy3o4yHOro TectmpoBaHuna U aHanma3a npomn3sognTesribHOCTU.

7. MogrotoBUTb OBYYAIOWMXCH K MPUHATUIO apXUTEKTYPHbLIX PEeLleHUid B YCMOBUAX pearnbHbIX WHXEHEepPHbIX U
BU3HEC-OrpaHNYEeHNA.

1.3 Tpe6oBaHuA K NnpeaBapuUTENIbLHON NOATOTOBKE 00y4aloLlerocs:

MpeaBapuTensbHas NoaroToBKa npeanonaraeT co3gaHne OCHOBbI Ans (OPMUPOBAHUS KOMMETEHLMIA, YKa3aHHbIX B M.
2, NPV U3yYEHUN OUCLUNIIVH:

CoBpeMeHHble METOAbI Y MHCTPYMEHTbI pa3paboTkm NporpaMmHoro obecneveHus
MeTogonornsa Hay4YHbIX uccrnegoBaHuii B UHOPMAaLMOHHbBIX TEXHOMOMMAX
MapkeTyHr UT-NnpoayKToB 1 peLleHnn

MHOCTpaHHbIN A3blk B NPOJECCMOHArNbHOM AEATENBHOCTHU

Mcuxonorus npodeccnoHanmama

MupoBble KynbTypbl U MEXKYbTYPHbIE KOMMYHMKaLUN

MexayHapoaHble cTaHaapThl B pa3paboTke nporpammHoro obecneveHus

2 KOMMNETEHUWUN OBYYAIOLWLEIOCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

MK-3: Cnoco6eH onpenenAaTb cdepbl NPMMEHEHUS Pe3yNbTaToOB Hay4YHO-UCCNeaoBaTeNIbCKUX U
ONbITHO-KOHCTPYKTOPCKUX paboT B cchepe nporpamMmmMmHoro obecneyeHums

3HaTb: [pUHUMNBI MNOCTPOEHUS MaclTabupyeMbiX apXUTEeKTyp MporpaMMHoOro obecrnedyeHnss € y4éTom TpeboBaHWn K
NPOU3BOAUTENBHOCTU, OTKA30YCTONYMBOCTU 1 COMPOBOXAAEMOCTM

YMeTb: Vcnonb3oBaTh AEVCTBYIOLLME HOPMATUBHbIE aKThbl, OTpacreBble CTaHAapThl U METOLONOrMYecke Noaxoasl B ob6rnactu
MHDOPMALMOHHBLIX TEXHOMOTMUI AN MPOEKTUPOBaHUA MacluTabupyemblx, 6esonacHbIX M COOTBETCTBYIOWMX TpeGoBaHMAM
perynstopos NT-apXUTeKTypbl; CTPOUTL MHPOPMAaLIMOHHbIE, 06 BEKTHbIE 1 JOKYMEHTHbIE MOESI NPOM3BOACTBEHHbIX CUCTEM.

Bnapetb: HaBbikamu MHTEerpauum pes3ynbTatoB Hay4YHO-UCCNeaoBaTesIbCKUX U OMbITHO-KOHCTPYKTOPCKUX pa60T B
APXUTEKTYPHbIE pelleHna nporpaMmMmHoOro obecneyveHus, HanpaBJieHHble Ha obecne4veHune ero MaCLLITa6I/IpyeMOCTI/I, noanepXxku
M 3BOJTIOLMNU B YCNOBUAX USMEHAILLINXCA Tpe6OBaHMﬂ I'IpOVI3BO,D,CTBeHHOl;I cpenbl.

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNNUHE

O |KoHTakTHas
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Pasgen 1. OcCHOBbI apXUTEKTYpbI
NporpaMmMHOro obecneyeHus.

Tema 1. MNMoHaTue apxutektypsbl M0:
KOMMOHEHThI, CBA3W, KAYECTBA,
apXUTEKTYPHbIE PEeLLEHMS.
MpakTnyeckme 3aHATUSA: AHanNu3 u
NPOEKTUPOBAHNE apXUTEKTYPHbIX 2 4 10
KOMMOHEHTOB 1 CBA3en. BoiagenerHue
KntoveBbIx komnoHeHToB 10, onpeneneHue
MX B3aMMOOENCTBUN N BNUSHUA Ha aTpUByTbI
KayecTBa. 2 0

Tema 2. ApXMTEKTYPHbIE CTUMX U NaTTEPHbI.
MpakTnyeckune 3aHsaTMA: CpaBHUTENBHbIN 2 4 10
aHanu3 apxXuTeKTYpHbIX CTUMNEN 1 NaTTEPHOB.

Tema 3. [JokyMeHTUPOBaHUE apXUTEKTYPLI.
MpakTnyeckue 3aHaTus: [JJokymeHTUpoBaHue
apxuTeKkTypbl ¢ ucnonb3oBannem C4 model. 1 2 10
CocTaBneHuve peecTpa apXUTEKTYPHbIX
peLeHunn.




Pasgen 2. MacwrtabupyemocTb u
Npon3BOAUTENBHOCTb.
Tema 4. MpyHUMNbI MacwTabnpyemocTu.
lMpakTnyeckme 3aHaTUs: NpoekTupoBaHne 2 4 10
MacLUTabupyeMbix CUCTEM.
Tema 5. YnpaBneHnue gaHHbIMW Ha
MacLuTabe. 0
MpakTnyeckme 3aHaTms: MogenupoBaHue 2 4 10
cTpaTerun ynpaeneHus 4aHHbIMK Ha
MacliTabe.
Tema 6. NMpon3BoaNTESNBHOCTb U
OTKa30yCTONYNBOCTb. 2 4 10
MpakTnyeckme 3aHaTUS: Peanusaums
naTTepHOB OTKA30yCTONYNBOCTMU.
Pasgen 3. CoBpeMeHHbIe apXUTEKTYPHbIE
noaxoAbl 1 3BOSIKOLUS CUCTEM.
Tema 7. MukpocepBucHasa apxutekTypa.
MpakTnyeckue 3aHaTtus: MNpoekTnposaHue 2 4 10
MUKPOCEPBUCHOWM apXUTEKTYPbI U
onpeferneHue rpaHuL, CEpBUCOB.
Tema 8. MeToabl 3BOMOLNN apXUTEKTYPBbI. 0
MpakTnyeckue 3aHatus: PaspaboTtka nnaHa 2 4 10
3BOJIOLIUN MOHOJTMTHOW CUCTEMBI.
Tema 9. OueHka 1 BbIGOp apXUTEKTYPHbIX
peLleHunn.
MpakTnyeckne 3aHsTus: MNpoBeaeHne 2 4 12,75
apXMTEKTYPHOro aHanvM3a MeTogoM aHanuaa
KOMMPOMUCCOB B apXUTEKType.

Utoro B cemecTpe (Ha kypce ansa 3A0) 17 34 92,75
KoHcynbTauumn n npomexyTovHas atrecrtaums 025

(3auver) ’
Bcero koHTakTHas paborta n CP no
P 51,25 92,75

OVUCUMMIIMHE

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4ebHbIM NnaHoM He NpeaycMoTpeHo

5. ®OH[l OLIEHO4YHbIX CPEACTB ANA MPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUU
5.1 OnucaHue nokasatenen, KpUTepMeB U CUCTEMbI OLleHMBaHUA pe3yrnbTaToB 0byYeHus

5.1.1 NMokasaTtenu oueHMBaHUSA

Kopn HanmeHoBaHWe oueHOYHOro
lMoka3aTtenu oueHnBaHNs pe3ynbTaToB 0byveHus
KOoMMNeTeHUun cpeacTea
dopmynmnpyeT OCHOBHbIE NOAXOAbI K MOCTPOEHMIO MacLUTabupyemblx
apXuUTEKTyp NporpammMHoro obecneyeHus.
MprMeHaeT HopMaTUBHLIE aKTbl, OTpacsieBble CTaHAAPTLI U
MK-3 MeTofonornyeckne nogxoabl npy dopmmpoBaHun NT-apxmTekTypbi.

MpeanaraeT pe3ynbTaTbl BAPUAHTOB apXUTEKTYPHbBIX peLleHi
nporpammHoro obecnevyeHus, HanpaeneHHble Ha obecnedyeHne ero
MacluTabupyeMocTu, Noaaep KK/ 1 3BOSIOLUMN B YCIOBUAX
nameHsioLmMxcs TpeboBaHUii NPOM3BOACTBEHHON cpeabl

5.1.2 Cuctema u KpuTepum oLeHUBaHUSA

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI

LWkana oueHnBaHuns

YcTHoe cobecenoBaHmne

MucbMeHHas paboTa

OTBET Ha TeopeTMYECKNIA BOMPOC MO
Marepuanam fekumMin NosHbIN, C
BO3MOXXHbIMW HECYLLECTBEHHBLIMU
owmnbkamun. KauectBo ncnonHeHus
3ayTeHo BCEX 3/IEMEHTOB NPaKTUKO-
OPWEHTMPOBAHHOIO 3a4aHusA NOSIHOCTLIO
COOTBETCTBYET BCeEM TpeboBaHUAM.
YuuTbiBaoTcsA 6annbl, HAKOMNMeHHbIE B
TeyeHue cemecTpa.




OtBeT Ha TeOpeTW—IeCKMﬂ BOMNpoC He
MOMHbIN, C CyLieCTBEHHbIMA ombkamum.
He Y4nUTbIBaAOTCA 6annbl, HAKOMNIEHHbIE B
TeYyeHne cemecTpa.

He 3auTteHo

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UM UHble MaTepuarnbl, HeO6XxoAMMble AN OLeHKU 3HAHUW, YMEHUMN,
HaBbIKOB U (UNK) ONbITa AEATENIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n | ®dopmMynMpoBKU BONPOCOB

Cemectp 2

—

Yrto Takoe apXuTekTypa nporpaMmmMmHoro obecneyveHna? Yem oHa oTnuyaeTcsa OT AeTanbHOro AMsanHa?

Kakue apxutekTypHble kadecTBa (quality attributes) cumtatoTcs knroyeBbIMM B MPOMbILLIIEHHOW pa3paboTke?

OnuwunTe CTPYKTYpY M Ha3HayeHne ypoBHew B layered architecture.

B 4ém npeumyectsa n HegocTaTkm apxutektypoel MVC?

YT0 Takoe hexagonal (ports-and-adapters) apxutektypa? Kak oHa cnocobcTByeT TeCTUpyeMocTn?

Kak apXMTEKTYpHble pelleHns BIMSIOT Ha CTOMMOCTb ConpoBoxaeHus MO?

YTo Takoe apXMTEKTYpPHbI cTUNb? MpuBeanTe NpuMepsl U yKkaxknuTe nx o6rnactv NpuMeHeHus.

Kakue ponu y4acTByioT B MPUHATUM apXUTEKTYPHBIX pelueHunit B UT-npoekte?

Yto Takoe C4 model? OnuwmnTe ypoBHM KOHTEKCTA, KOHTEMHEPOB, KOMIMOHEHTOB M KOAa.

Kak JOKYMEHTUPYIOTCA apXUTEKTYypHble peLleHns ¢ nomoLlbio ADR?

MoyeMy BaXKHO (PUKCUPOBATL apXUTEKTYPHbIe koMnpomuccsl (trade-offs)?

Kakue puckn BO3HUKaIOT NPW OTCYTCTBUU SBHON apXUTEKTYPHOM JOKYMEHTaumumn?

B 4ém pasHuua Mexay ropu3oHTaribHbiM U BEPTUKalTbHbIM MaCUJTa6VIpOBaHVIeM?

I'quemy stateless-noaxog KpUTU4eH ansa ropu3oHTaribHoOro MaCU.ITa6VIpOBaHVIF|?

Yrto Takoe wapgupoBaHne? Kak oHO NnpumeHsieTcst B pacnpenenéHHbix 6a3ax gaHHbIX?

Ob6bscHuTe cytb CAP-Teopemsl. Kak oHa BnmseT Ha Bbibop CYBA?

Kakne CcTpaTernn KalmpoBaHnUA NPpUMEHAKTCA B BbICOKOHarpy>XeHHbIX cucremax?

Kak pennukauna noBbillaeT OOCTYNHOCTb U NpOn3BOANUTESIbHOCTb cUcTeMbI?
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YTo Takoe graceful degradation? MNpuBegnte npumep U3 BEG-NPUNOKEHNIA.

20 Kak naTtTtepH Circuit Breaker nosblilwaeT 0TKa30yCTONYMBOCTb pacnpedenéHHbIX Cuctem?

21 Kakue meTpurku ncnonb3yroTcs Anst OLEHKM Npom3BoauTensHOCTU apxuTekTypsl (latency, throughput, error
rate)?

22 Kak TariM-ayTbl 1 NOBTOPHbIE NONbITKK (retries) BAUAIOT Ha cTabunbHOCTbL CUCTEMbI?

23 Moyemy «BeckoHeYHble» peTpaun MoryT ycyrybutb cbon B pacnpegenéHHor cucteme?

24 Kak npoektupytoTca cuctemMbl ¢ y4€TOM “backpressure” npy BbICOKOM Harpyske?

25 Kakue MHCTpyMeHTbI MCNonb3yloTCs AN Harpy3o4Horo TectupoBaHus (JMeter, k6, Locust)?

26 Kak apxuTekTypa BnuseT Ha cToMMocTb obnayvHown akcnnyataummn (CPU, RAM, network, storage)?

27 Kakue kputepum ncnonb3yoTca Ang onpeaenexHvs rpaHuy, Mukpocepsucos (bounded context)?

28 Kakue npobnembl BO3HMKAIOT Npu nepexoae oT MOHOMNUTa K MMKpocepBmcam?

29 YTo Takoe Strangler Fig Pattern? Kak oH npumeHsaeTca Ha npakTuke?

30 Kak API Gateway peluaeT npobnembl MapLUpyTU3aLmm, ayTeHTUdUKaLum 1 arperaumm B MMKpocepBmcax?

31 YTo Takoe service mesh? Kakune 3agaum oH pewaet (MTLS, observability, retries)?

32 Kak opraHusyeTtcs ynpasneHue Bepcusamu APl B pacnpegenéHHol cucteme?

33 Kak obecneumBaeTcsa cornacoBaHHOCTb AaHHbLIX B MUKPOCEPBUCHOW apXnTekType?

34 YT0 Takoe eventual consistency? B kakux cuctemax oHa npvemnema?

35 Kak Event Sourcing u CQRS nosbiwaoT macwtabrupyemMocTb U TMOKOCTb apXMTeKTyphbl?

36 Kakue pucku cBsizaHbl ¢ M36bITOYHON AEKOMMNO3NLIMEN Ha MUKPOCEPBUCHI?

37 Yto Takoe ATAM (Architecture Tradeoff Analysis Method)? Kak oH npoBogutca?

38 Kak opraHunsyetcs workshop no BbIsIBNeHMIO KnoYeBbix aTpubyToB kadecTtsa (quality attributes)?

39 Kak JOKyMEHTUPYOTCA KOMNIPOMUCCHI NPY BbIGOpe Mexay HaAEXHOCTLIO U 3adepKKON?

40 Kak apxuTekTypa BnmsaeT Ha CKOpOCTb BbiBoAa PyHKUMIA Ha pbIHOK (Time-to-Market)?

5.2.2 TunoBbIe TeCTOBbIe 3a4aHnsA

He npegycmoTpeHo.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aA4aHNA (3aAayuu, KEUChbl)




1. MNpoekTupoBaHue apxnTekTypbl AN BeG-NpUNoXeHnst ¢ oxmnaaemon Harpyskor 100 000 nonb3oBaTtenen
Mcnonb3ys C4 model, cosgante guarpaMmmbl ypOBHS KOHTEKCTA U KOHTENHEPOB. OBOCHYITE BbIOOP apXUTEKTYPHOIO

CTUna n KOMNOHEHTOB.

2. MogenupoBaHue Harpysku 1 npeanoxeHve maclutabupyemoro pelleHms CnpoeKkTUpynTe apxutekTypy
ans cepsuca kopoTtkux cebinok (URL shortener) ¢ yuétom 10 000 3anpocoB/cek. YUYTUTe XpaHeHue, KILMpoBaHue,

pacnpeneneHue.

5.3 MeToauuyeckue Matepuansi, onpeaensiowme npoueaypbl OLEeHUBaHUSA 3HAHUIN, YMEHUI, BNaaeHWi (HaBbIKOB

1 (unn) npakTUyYeckKoro

onbIiTa ﬂeﬂTeﬂbHOCTM)

5.3.1 YcnoBus Aonycka oﬁyqalou.lerom K npome)KyTquoﬁ aTTecTauun U nopAaaoK nMKkBunaauuu aKkagemmyeckom

3a40J1XKEeHHOCTHU

MpoBeaeHve NPOMEXYTOYHOW aTTeECTaLUMM pernameHTUpoBaHO NokanbHbIM HOPMaTUBHbLIM aktom CIM6ryYnTa
«lMonoxeHne 0 NPOBEAEHNN TEKYLLETO KOHTPOMS YCNEBAEMOCTU 1 NPOMEXYTOYHOM aTTecTauum oby4datoLLmMXcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMm nNo AucCUmnIIMHe

YcTHas +

MucbmeHHas

KOMI'IbIOTepHOe TecTnpoBaHune

5.3.3 Ocob6eHHOCTH NpOBeAeHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHe

¢ BpeMsd Ha nogrotoBkKy K yCTHOMY cobecepnoBaHuio coctaenseT 15 MUHYT;
* BpeMs Ha nNoAroToBKy NMPakTUKO-OPUEHTUPOBAHHOIO 3aaHnA COCTaBnAeT 60 MUHYT.

NHas

6. YHEBHO-METOAU4YECKOE U MH®OPMALMOHHOE OBECNEYEHUE OAUCLUUNIIUHDbI
6.1 YuyebHasa nutepartypa

ABTOp

3arnasue

M3gaTtenbcTBo

| [loa nsgaHma |

Ccblinka

6.1.1 OcHoBHas y4yeb6Has nutepartypa

LLUnnkos, B. U.,
BaxapeHkoBa, T. P.,

Ba3zoBble NpUHLMNGI
pa3paboTku NPOrpamMmmHoro

Owmck: Omcknin
rocyaapCTBeHHbI

https://www.iprbooks
hop.ru/140826.html

Heuaes, A. A., N puuan, | obecnedeHus TeXHUYECKUN 2023
A.C. yHUBEpCUTET
MBaHoBckun, M. A., Ynpaenenue NT-npoektamu TamboB: TamboBCKUI https://www.iprbooks
maskoBa, U. A. rocyAapCTBEHHbIN 2025 hop.ru/154966.html
TEXHUYECKNIA
yHuBepcuteT, O5C ACB
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
Mackko, O. A, Hay4Ho-uccnegoBatenbckas Tomck: Tomckuin https://www.iprbooks
KoBs3nH, B. ©. paboTa maructpaHTa NONUTEXHNYECKUIA 2017 hop.ru/84020.html
yHUBEpcUTET
JNenuno, H. H. BusHec-aHanus Jlyranck: FOY BO JIHP 2023 https://www.iprbooks

«ryY vm. B. JANA»

hop.ru/151610.html

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM

MHdopmaumnoHHas cuctema «EanHoe okHO gocTyna k obpasoBaTenbHbiM pecypcam. Pasgen. MHdopmaTrka un
MHOPMaLMOHHbIE TeXHONormny [AnekTpoHHbI pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6
OnekTpoHHO-bMbnuoTeydHas cuctema IPRbooks [AnekTpoHHbi pecypc]. URL: http://www.iprbookshop.ru/

6.3 I'IepetleHb JFINLEH3UOHHOro n cBo60AHO pacnpocTpaHaeMoro nporpamMmmHoro obecneyeHus

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHne maTepuanbHO-TeXHU4YECKOWN 6a3bl, Heo6XxoAUMOM AN ocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

AyauTtopus

OcHalleHune

KoMnbloTepHBbIN Knacc

MyJ'IbTVIMe,D,VIVIHoe O60py,ElOBaHVIe, KOMMbKTEPHaA TEXHNKA C BOSMOXXHOCTbI MOAKIMHOYEHUA K

cetn «HTepHeT» 1 obecrneyeHnem AOCTyna B 3NEKTPOHHYO MHAPOPMALIMOHHO-

o6pasoBaTen bHYIO Cpeay

JlekumoHHas
ayantopus

MyanI/IMeLI,I/Il;IHOG O60pyLI,OBaHM6, cneunanm3npoBaHHas mebenb, Aocka
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