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AHOTAIISA HABUAJILHOI JUCIUIIJIIHUA
Meroto Bukiananusa gucuuiuiinu « Texuomnorii .NET y cyuacHiit BeO-1HKeHepii»

€ (¢opMyBaHHI Yy

3100yBayviB

MPaKTUYHUX HABUYOK TOOYIOBH  HaJIMHUX,

MacmtaboBaHux Ta OesneuyHux BeO-cucrteM Ha minatdopmi NET — Big MomaysibHOTrO
monodity (Clean Architecture + DDD) no cloud-native mikpocepBiCHOI cHUCTEMH Ha
6a31 .NET Aspire, 3 posropranasam Ha Amazon EKS.

OcHoBHuMU 3aBaaHHsAMU Kypcy «Texnounorii .NET y cydacHiil BeO-1HKeHEpI» €:
ocBoeHHs Clean Architecture Ta DDD y noOy1oBI MOAYJIbHOTO MOHOJMITY; BUBYEHHS
natepHiB CQRS, MediatR, Domain Events, Outbox; omaHyBaHHs KOMYHIKaIlid M1k
cepBicamu (gRPC, REST, RabbitMQ); ayrentudikauis yepe3 Keycloak ta Duende
IdentityServer; Observability (OpenTelemetry, Prometheus, Grafana); po3ropranns y
Kubernetes na AWS (EKS, ECR, GitHub Actions).

HABYAJIbHUUM KOHTEHT OCBITHBOI KOMIIOHEHTHU

3micToBuii Mmoayas 1. MonyiabHuii MoHOIIT. Clean Architecture + DDD na

miaargopmi .NET

Tema 1

NET / ASP.NET Core. EBomwolis apXiTeKTyp:

MoHOITY 10 cloud-native
— Ornsap NET: runtime, SDK, CLR, performance improvements (AOT compilation)
— C# : primary constructors, collection expressions, inline arrays, ref readonly parameters
— ASP.NET Core pipeline: middleware, DI-konreiinep, routing, minimal hosting model
— [lopiBHSAHHS apXITEKTyp: KIIACUYHUI MOHOJIT — MOAYJILHUM MOHOJIT — MiKpOcepBicH
— Eomronis apxitektypu sk crpareris: DDD + Clean Architecture sk ¢yHIamMeHT
BHOKpPEMJICHHSI CEpPBiCiB
— IIpakTuka: scaffold .NET npoekty, HanamryBanns middleware pipeline Ta DI

BIJI KJIACUYHOIO
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Tema 2

Clean Architecture + DDD. Ctpykrypa mogynbsHOro Mmonomity. Bounded

Context. Shared Kernel
— DDD crpareriunmii piBerb: Domain, Subdomain, Bounded Context, Ubiquitous Language
— Crpykrypa Clean Architecture: Domain — Application — Infrastructure — Presentation
— Monayneauit MmoHomiT: Product Module, Basket Module, Order Module (omua npouec, oguH
JIeTIIION )
— Shared Kernel: Domain Abstractions, Common Entities, Domain Events — cminpHi
KOHIIETIIi{
— BHyTpilHi BUKIHKH MK MOAYJISIMH: in-process (0e3 Mepexi, 6e3 TelTBer0)
— IlpakTHKa: CTBOpEHHS CTPYKTYPH MOJTyJIbHOTO MOHOJIITY 3 TphoMa Bounded Contexts

Tema 3

Entity Framework Core. Repository. Unit of Work. Domain Events.

Outbox Pattern
— EF Core Code First: DbContext, Entities, Fluent API koudirypamis, Migrations,
PostgreSQL
— Generic Repository Ta Unit of Work: aGcTpakuis goctymy 1o JaHux
— Domain Events: orosomenHs moiit B arperatax, myomikarris yepe3 MediatR (in-process)
— Outbox Pattern: Hagiiina myOmikaris nojiit uepes tadbmuio B b/l — rapantoBana joctaBka
— Tpanzakuiiina y3romxenicts: Unit of Work + Domain Events y Mexxax oxHiel TpaH3akuii
— Ilpaktuka: Domain Events + Outbox Pattern myst Momysist 3aMOBJIEeHb

Tema 4

MediatR Pipeline. CQRS. Minimal APIs / Controllers. FluentValidation.

AutoMapper. Scrutor
— MediatR: IRequest, IRequestHandler, INotification, IPipelineBehavior (logging, validation,
caching)
— CQRS: Commands (WriteModel) Ta Queries (ReadModel) — moBHe po3nineHHs Moaemnei
— Minimal APIs: endpoint groups, filters, OpenAPI; mopisastaas 3 Controllers
— FluentValidation: mnpaBmia, KacTOMHI BamijaTtopw, iHTerpamis 4epe3 MediatR
ValidationBehavior
— AutoMapper: mamminr Entity <» DTO, Configuration Profiles, IQueryable Projections
— Scrutor: assembly scanning, decorator pattern ans DI-peectparii
— Ilpaktuka: CQRS use case CreateOrder 3 ValidationBehavior, LoggingBehavior Ta
AutoMapper

Tema 5

Ayrtentudikamis ta  aBropuzamisd.  Keycloak  (SSO). Duende

IdentityServer. OAuth 2.0 / OpenID Connect
— OAuth 2.0 ta OpenID Connect: flows (Authorization Code + PKCE, Client Credentials)
— JWT-tokenu: crpykrypa Header.Payload.Signature, claims, mignmuc (RS256), Bamipamis,
refresh
— Keycloak: realm, clients, roles, SSO, ynpasninas kopuctyBadamu, PKCE nanamryBanss
— Duende IdentityServer: Authorization Server, Bunada JWT, scopes, consent, PKCE
— Service-to-Service aBrentudikamis: Client Credentials flow mix BHyTpiIIHIMHU cepBicamMu
— ASP.NET Core: Bearer token middleware, [Authorize], policy-based authorization
— [IpakTuka: HanamrysanHs Keycloak + 3axuct ASP.NET Core endpoints

Tema 6

Kpoc-pizni moxmuBocti. Redis Cache. Polly. Health Checks. Validation.
Pagination
— Redis: IMemoryCache Ta IDistributedCache, StackExchange.Redis, cache-aside pattern
— Polly v8: ResiliencePipeline, Retry (exponential backoff), CircuitBreaker, Timeout, Hedge
— Health Checks: Readiness / Liveness npoowu, kactomHi niepeBipku, Kubernetes inTerparist
— I'no6ansnuit ExceptionHandler: IExceptionHandler, ProblemDetails (RFC 7807)
— Idempotency: i1eMIOTEHTHI KITI04i y 3aluTax, 30epiranHs pe3yibraTiB y Redis
— Pagination / Filtering / Sorting: cursor-based Ta offset pagination uepe3 EF Core
— IIpakTuka: Polly CircuitBreaker + Redis distributed cache y Mmomyni kommka

Tema 7

gRPC y .NET. .proto xoHTpaktu. CHHXpOHHI Ta CTPIMIHTOBI BUKJIUKHU.
[TopiBusinug 3 REST

— Protocol Buffers (.proto): cunrakcuc, scalar types, messages, services, code generation

— gRPC tumu: Unary, Server Streaming, Client Streaming, Bidirectional Streaming

— gRPC-dotnet: Grpc.AspNetCore, HttpClientFactory, interceptors (logging, auth, retry)

— gRPC s wmixcepBicHOI KOMYHiKamii: CHHXpOHHI BHKIMKHM 3 ProductService 1o




BasketService

— TlopiBusauss gRPC vs REST: mpomykrtueaicts (HTTP/2), crpora tmmizaris, code-first
KOHTPaKTH

— gRPC-Web ta HTTP Transcoding: RESTful dgacax nosepx gRPC anst Opay3epHUX KITi€HTIB
— IIpaktuka: gRPC Discount cepBic + interceptor IJis JJOTYBaHHS Ta retry

3micToBuii Mmoay.n 2.MikpocepBicHa apxiTekTypa npu po3pooui Web-

noaarkiB Ha miaargopmi ASP.NET Core

Tema 8

MikpocepsicHa apxitektypa. Jlexkommosuiis MoHomiTy. .NET Aspire. Service

Discovery
— Tlpunmmnu  MikpocepsiciB: single responsibility, autonomy, loose coupling, deploy
independently
— Hexomnozumis: Strangler Fig Pattern, Buokpemnenns Bounded Context sk okpemoro
cepaicy
— .NET Aspire: AppHost, ServiceDefaults, Components (Redis, PostgreSQL, RabbitMQ)
— Service Discovery y .NET Aspire: aBToMaTHUHa peecTpallisi Ta 3HaXOIKEHHS CEPBICiB
— Oxpema B/] per service: PostgreSQL per service, Redis per service
— NET Aspire Dashboard: BOynoBanwmii Ul mst Traces, Metrics Ta Logs y dev-cepemoBuri
— IIpaxTuka: Buokpemisenns Order Service sik mikpocepsicy + .NET Aspire opkectpaitist

Tema 9

YARP API Gateway. Reverse Proxy. Mapuipyrtuzarisi. banancyBanus

HaBaHTaXCHHA
— YARP (Yet Another Reverse Proxy): Routes, Clusters, koHdirypamis gepe3 appsettings /
code
— Tpancdopmariii 3anuTiB/BIAMOBIACH: 3ar0IOBKH, IIUIAXH, qUETy Strings
— Rate Limiting: FixedWindow, SlidingWindow, TokenBucket — 3axuct Bix nepeBaHTaKCHHS
— Load Balancing: RoundRobin, LeastRequests, PowerOfTwoChoices anroputmu
— Bearer token forwarding uepe3 YARP no downstream cepgicis
— BFF (Backend for Frontend) Ta Aggregator narepau uepe3 YARP
— Ilpaktuka: YARP Gateway misa Catalog/Basket/Order cepsiciB 3 rate limiting

Tema 10

Event-Driven Architecture. RabbitMQ. MassTransit. Pub/Sub. Outbox.

Idempotency
— Event-Driven Architecture: Event Bus, Choreography vs Orchestration
— RabbitMQ: exchanges (Direct, Fanout, Topic), queues, bindings, dead-letter queues (DLX)
— MassTransit: IConsumer, Publish vs Send, kondirypauis, Saga (State Machine)
— MassTransit Outbox: TpaH3akmiiiHa myO:iKaiis ol pa3oMm i3 30epexxeHHs M crany B BJ]
— Idempotency y consumer: 00po6ka ayosikaTis (at-least-once), 36epiranus Messageld
— Fan-out: OrderCreated event — BasketService (clear cart) + NotificationService
— Ilpakruka: OrderPlaced event yepe3 RabbitMQ + MassTransit mixk Order ta Basket
cepBicaMu

Tema 11

3axuct MikpocepsiciB. Keycloak SSO. Duende IdentityServer. OAuth

2.0. Service-to-Service
— Keycloak six ientpamnizoBanwuii Identity Provider miis Bcix MikpocepBiciB cucTeMu
— Authorization Code + PKCE flow: Client (Web/Mobile) — Keycloak — YARP — Services
— Client Credentials flow: M2M (machine-to-machine) aBrenTudikaiis Mix cepBicaMmu
— Bearer token validation y koxuomy mikpocepsici: JWT middleware, policy authorization
— Duende IdentityServer: kactomuuii Authorization Server, scopes, claims transformation
— API Resource 3axuct: granular permissions, claims mapping, resource-based authorization
— IIpakTuka: SSO uepes Keycloak anst Catalog, Basket, Order i Discount cepBiciB

Tema 12

Redis y wmikpocepsicax. Polly. Health Checks. Serilog. I'moGanbhi

(G1IBTpHU Ta JTOTYBaHHS
— Redis Per Service: okpemuii Redis instance Ha koxkeH cepsic, cache invalidation via events
— Polly v8 y mikpocepsicax: CircuitBreaker mix cepBicamu, Retry 3 exponential backoff
— Health Checks: Readiness/Liveness/Startup Probe, inTerpamuis 3 Kubernetes probes
— Serilog: structured logging, correlation ID, enrichers, sinks: Console, File, Seq
— Global Exception Handling: IExceptionHandler, ProblemDetails (RFC 7807) y Bcix
cepBicax
— IIpakTuka: Polly + Serilog 3 correlation ID y Bcix cepBicax cucreMu




Tema 13 | Observability. OpenTelemetry. Prometheus. Grafana. Distributed

Tracing
— Tpu crosmu Observability: Logs (Loki/Serilog), Traces (Jaeger), Metrics (Prometheus)
— OpenTelemetry y .NET: aBromaTnuna iHcTpyMeHTaris, ActivitySource, OTLP exporter
— Distributed Tracing: kopensiris 3anuTiB Mixk cepsicamu, Traceld/Spanld propagation
— Prometheus: scraping metpuk 3 .NET (dotnet-runtime, ASP.NET Core, custom meters)
— Grafana: Dashboards, Alerts, Data Sources — Prometheus, Loki, Tempo, Jaeger
— .NET Aspire Dashboard: BOymoBaHwuii TpacyBaHHs Ta METPUKHU Ajis dev-po3poOku
— IIpakTuka: OpenTelemetry + Prometheus + Grafana assi moBHOI MiKpocepBiCHOT CHCTEMH

Tema 14 | Docker. Kubernetes. CI/CD wa AWS. Amazon EKS. Amazon ECR.

Secrets Manager
— Docker: multi-stage Dockerfile qist NET 8, ontumisarist 06pa3sy, .dockerignore
— Kubernetes: Deployments, Services, ConfigMaps, Secrets, Ingress Controller
— Amazon EKS: kepoBanmii Kubernetes kmactep, node groups, IAM Roles for Service
Accounts
— Amazon ECR: peectp Docker o6pa3iB, image scanning, lifecycle policies
— CI/CD 3 GitHub Actions: build — unit tests — push to ECR — kubectl apply to EKS
— AWS Secrets Manager ta Parameter Store: ympaBiiHHS cekpeTamMH Ta KOHQIrypariero
CepBiciB
— IIpakTuka: noBuuii CI/CD pipeline GitHub Actions — Amazon ECR — Amazon EKS

Tema 15 | ®iHanbHUl TPOEKT. Binx MOAYIBHOTO MOHOMNITY 0 MIKPOCEPBICHOL

cuctemu. [losuuit CI/CD
— biznec-cucrema: Product Catalog + Basket + Order + Discount cepricu (peanbHa TOMEHHA
001aCcTh)
— Kpok 1 — Mopyneuuii moHomit: Clean Architecture + DDD, MediatR, EF Core +
PostgreSQL, Keycloak
— Kpok 2 — Mikpocepsicaa cuctema: .NET Aspire, YARP Gateway, gRPC, RabbitMQ +
MassTransit
— Kpoc-pisni: Redis (per service), Polly v8, Serilog + correlation ID, Health Checks
— Observability: OpenTelemetry — Prometheus + Grafana, Distributed Tracing
— Posropranns: Docker — Amazon EKS (AWS), CI/CD: GitHub Actions — ECR — EKS
— IlpeseHTanis: AeMOHCTpalis )KUBOI CHCTEMH + apXiTeKTypHEe OOIPYHTYBaHHS MPUHHITHX
pimeHs

OCBITHI TEXHOJIOT'Ti, ®OPMU TA METOJIU METOJU HABUAHHSI

Y mporieci BHUBYEHHS HaBYaJIbHOI JUCIMIUIIHU  BUKOPUCTOBYIOTHCS
IHHOBAI[IHI ~ OCBITHI TEXHOJOTIi: 1H(OPMAIIMHO-KOMYHIKAI[IiHI, TEXHOJOTI]
CTYACHTOIICHTPOBAHOTO  HABYAHHS; TIPOEKTHA JISUIBHICTH;, TPAAMIIIAHI — Ta
1HTepakTUBHI (OpPMH 1 METOIM HaBUAHHSA, Cepel SAKUX: JIEKIli-Bi3yami3alis,
npoOJeMHa JIEeKITis, CeMiHap-IUCKYCisl, CeMiHap-11aJIoT, CaMOCTIHHO-A0CITITHUITbKA
poboTa, aHami3 1 pIIEHHS CUTYaTUBHUX MPOQECIMHUX MCUXOJIOrO-MeAaroriyHux
3amay (Case study) Ta iH.

®OPMU 1 METOJAU KOHTPOJIIO TA OILIIHIOBAHHSI
Ilomounuit Konmpoas: yCHE Ta TIMCbMOBE ONUTYBAaHHS, TECTYBAaHHS,
JEMOHCTpAIlisl BHUKOHAHUX TPAKTUYHUX POOIT, 3aXUCT HACKPIZHOIO MPOEKTY
(MOynBHUIT MOHOMIT — MiKpocepBicu — nerioi Ha Amazon EKS).
IHiocymkosuii KoHmpoab — 3aIIK.

KPUTEPII OLIIHIOBAHHS PE3YJIBTATIB HABUAHHS
OriHIOBaHHS TPOTPaAaMHUX PpE3y/lbTaTiB HaBUYaHHSA 3700yBadiB  OCBITH
3MIMCHIOETHCS 3a MIKAJIOK €BPOIEHChKOT KpeauTHo-TpaHcdepHoi cuctemu (ECTS).




Kpurepiem ycminiHoro omiHIOBaHHS € TOCATHEHHS 3100yBadyeM BHIIOi OCBITH
MIHIMAQJIBHUX TOPOTOBHX PIBHIB (0amiB) 32 KOXXKHUM 3aIJTAHOBAHUM PE3YJIbTaTOM
HaBYaHHS

MOJIITUKA IIIOJ0 AKATEMIYHOI TOBPOYECHOCTI
JloTpyMaHHS TIOJITUKH MO0 aKaJeMI4HOi JOOPOYECHOCTI YYaCHHMKaMH OCBITHHOTO
Ipolecy TMpH BUBYEHHI HABYAIBHOI JUCIUIUTIHM  PETJIAaMCHTOBAHO  TaKUMU
JIOKyMEHTaMHU:

v «ETnuHuii Komekc YepHIBEIBKOro HAIIOHAJIBHOTO yHiBepcutery imeHi IOpis
denproBruay  https://www.chnu.edu.ua/media/jxdbs0zb/etychnyi-kodeks-chernivets
koho-natsionalnoho-universytetu.pdf ;

v «Il0o/IOKEHHAM NP0 BMSBICHHSA Ta 3alo0iraHHs aKaJeMi4HOro Iulariaty y
YepHiBelIbKOMY HAI[lOHAJTEHOMY YHIBEPCHUTETY iMeHi1 FOpis
denproBuya» hitps://www.chnu.edu.ua/media/n5nbzwgb/polozhennia-chnu-pro-
plahi at-2023plusdodatky-31102023.pdf .
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Fundamentals. — Packt Publishing, 2023. — 823 p.

2. Price M.J. Apps and Services with .NET 8. — Packt Publishing, 2024. — 828 p.

3. Troelsen A., Japikse P. Pro C# 12 with .NET 8: Foundational Principles and
Practices in Programming. — Apress, 2023. — 1712 p.

4.  Microsoft .NET Architecture Guides [Enextponnmii pecypc]. — 2022. —
Pexum JOCTYITy hi (6] pecypcy: https://dotnet.microsoft.com/en-
us/learn/dotnet/architecture-guides.

5. .NET Aspire Documentation [Enmexkrponnuii pecypc]. — 2022. — Pexum
noctymy a0 pecypey: https://learn.microsoft.com/en-us/dotnet/aspire/.

6. Duende IdentityServer v7 Documentation [Enextponnmii pecypc]. — 2022. —
Pesxxum noctymy 1o pecypcy: https://docs.duendesoftware.com/identityserver/v7

7. Keycloak Documentation [Enexktponnuii pecypc]. — 2022. — Pesxxum goctymy
10 pecypcy: https://www.keycloak.org/documentation.

8.  YARP (Yet Another Reverse Proxy) Documentation [Enexrponnuii pecypc].
—2022. — Pexxum nocTymy 0 pecypcey: https://microsoft.github.io/reverse-proxy/.

9. .NET Microservices: Architecture for Containerized .NET Applications

[Enektponnmii  pecypc]. — 2022, — Pexum  jmoctymy J0  pecypcy:
https://docs.microsoft.com/en-us/dotnet/architecture/microservices/.
10. MassTransit Documentation [Enextponnmii pecypc]. — 2022. — Pexum

nocTymy A0 pecypey: https://masstransit.io/documentation/.

11. Enterprise grade .NET & Cloud tutorials for every level [Enexktponnmii
pecypc]. — 2020. — Pexum JOCTYTY 10 pecypcy:
https://opentelemetry.io/docs/languages/dotnet/.

JeranbHa iHdopmanisa moao suB4yeHHs: Kypey «Texnouorii .NET y cyuyacHin
BeO-iH:KeHepiD» BUCBIT/IEHA y po00yiil mporpaMi HABYaJIbHOI AMCUMILTIHHU!
https://kkn.chnu.edu.ua/wp-
content/uploads/2024/02/2024_vk_robpr_%D0%9F%D0%9F%D0%925_ NET.pdf
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