MiHicTepcTBO OCBITH | HAYKH YKpaiHH
HamionaneHuil aepoKOCMIUYHUHN YHIBEPCUTET
«XapKiBCbKUH aBlaIliiiHUI IHCTUTYT»

Kadenpa xomn’worepaux Hayk Ta ingopmaniiinunx rexuouiorii (Ne 302)

3ATBEP//KYIO
I"apanT OCBITHBOI MpOTpaMu

(A0 npra MAJIEEBA

;’j‘f (miammc) (iM’st Ta npi3BuiIe)

« 29 »_ cepuus  20250p.

CUJIABYC OBOB’S3KOBOI
HABYAJIBHOI JUCHUIIJITHA

IIpoEKTHO-OPICHTOBAHE VIIPABJIHHA CTBOPEHHAM iH(MoOpMaIiHHNX
CHCTEM

(Ha3Ba HaBYAIHHOI AUCIUILTIHN)

I'any3bp 3HaHB: 12 «Indopmarriiiti TEXHOIOTIi»

(urudp i HaltMeHyBaHHS rajy3i 3HaHb)

CrneniajbHIiCTh: 126 «ladopMmariiiidi CHCTEMH Ta TEXHOJIOTID

(xox i HaliMEeHyBaHHS CIELiaJIbHOCTI)

OcgiTHs nporpama: «Po3nojineHi iHpopMalliifHi CHCTEMU

(HaliMeHyBaHHS OCBITHBOI IPOTPaMM)

dopMa HABYAHHS: ICHHA

PiBeHb BHIIOT OCBiTH: TIepInii (OaKkanaBpChKHiL)

BBoauThcs B aito 3 «01» BepecHst 2025 p.

Xapkis 2025



Po3pobnuk: _monenT kad 302, k.1.H., moreHT Onena AINTNUHA /r’,"/ tpes

(mocaza, HayKOBHIl CTYIIHb i BYCHE 3BaHHS, iM’sI Ta MPI3BHILE) (i gruc)

Cunalyc HaBYaIbHOI JUCIUILIIHU PO3TIISIHYTO Ha 3acifaHH1 Kadeapu
KOMIT FOTEepHUX HayK Ta iHpopMariitHux texnonorii (Ne 302)

[Tporokon Ne  682/07 Bim« 26 » 06 2025 p.

3aBigyBay kadenpu _JLT.H., Ipod. < Ouner PEJIOPOBUY
(HayKOBHI CTYIIIHb Ta BUCHE 3BaHHS) (mimmmc) (i_M"ﬂ"Ta TIpi3BHILE)

[ToromxeHo 3 npeacTaBHUKOM 3100yBayiB OCBITH:
37100yBay BUIIOi OCBITH rpynu 356 {; e €rop PAJIMEHKO

5 .n/"«m_?nc) (iM’s Ta npi3BHILE)




1.3aranbna indopmanist npo BuKjIa1a4a

Ammuaa  Onena  CepriiBHa, jgoueHT  Kadeapu
iHpOopMaLiHUX TEXHOJIOTi MPOEKTYBaHHSA, KaHIUIAT
TEXHIYHUX HAYK, JOLEHT.

[epenix nucuumiiy, ski Bukinanae: CTpyKTypH DaHUX,
[IpoekTHO-OpiEHTOBaHE  YIPABIiHHA  CTBOPEHHSM
KOMI'IOTepHUX cucTeM, Ynpaiinas [T-npoexramu

HanpsiMu  HaykoBUX  JOCIHIIKEHBb:  MPOEKTYBAaHHS
iHpopMaLiIfHUX CUCTEM, METOJU Ta TEXHOJIOr1i 00pOOKH
TaHuX, po3poOka ©6a3 JaHUX Ta TPOTPAMHOTO
3a0e3neueHHs




2. Onuc HaBYAJIBLHOI AUCHMILIIHA

®opMa HABYAHHS — JICHHA.

CemMecTp, B IKOMY BHKJIAA€ThCS JUCHUILTIHA — 7, 8.

JMucnumiina o00B’I3K0Ba.

MoBa BuKJIalaHHS — YKpaTHCHKA.

O6csar qucuumiinm - 195 rogun / 6.5 kpenutie EKTC. 76 ronun ayauropsoi ta 119 roqun
camocTiitHo1 poboTH 3100yBauiB (1 cemectp: 135 roaun / 4.5 xpeaurie EKTC, B T.4. 54 rogunau
ayautopHoi Ta 81 camocTiitHoi po6otu; 2 cemecTp (KypcoBe npoekTyBaHHs): 60 ronuH/2 KpeauTu
€KTC, B 1.4. 12 roguau aynuTopHoi Ta 48 caMOCTIHHOT pOOOTH).

Buaun HaBuyajbHOI JissIBHOCTI — Jekii, JabopaTopHi, camocTiiiHa poOoTa, KypcoBa
poborTa.

BuJ KOHTPOJII0 — TIOTOYHUHN, MOAYJIBHUI Ta MiICYMKOBUH (CEMECTPOBUIA) KOHTPOJIb ICIIUT
Ta qudepeHITIHOBaHUM 3aITIK.

IIpepexsBizurn:
— OK4. Berym a0 cnierniaibHOCTI;
— OK?7. CtBOpeHHs Bi3yalbHHX iHTEp(DENCIB;
— OKI11. CyuacHi TexHOJIOri MporpaMyBaHHS;
— OK14. KoMnoHeHTHa TEXHOJIOT1s MPOEKTYBaHHA 1H()OPMAILITHUX CHCTEM;
— OK16. TecryBanus iH(hOpMAIITHUX CUCTEM;
— OK20. Apxitekrypa IT-iHppacTpyKTypu miAIPUEMCTB;
— OK23. Cucremue ysBieHHs Ta iHTerparis iHPOpMaLiiHIX CHCTEM;
— OK28. YnpaBniHHS CTBOPEHHSM MPOrPaMHUX MPOTYKTIB.

KopeksBizuru:
— OK35. Texnomorii 3axucty iHpopmaii.

IMocTpexBizuTH:
— OK 38. JlunnoMHe NpoeKTyBaHHS,

3. Mera 12 3aBIaHHA HABYAJILHOIL IMCIMILIIHA

Mera: HagaHHs 3100yBayaM 3HaHb, YMiHHS, HABHUOK, METOJAMYHUX MPUIIOMIB Ta 3aCO0i1B,
10 HEOOX1/IH1 CTBOPEHHS CY4aCHOTO MPOTPaMHOT0 3abe3nedeHHs 1HQOpMaIIHHUX CUCTEM.

3aBaaHHA. BUBYMTH 3arajibHi MIAXOIU, METOAM, IHCTPYMEHTANIbHI 3aCO0M Ta TEXHOJOTI]
CTBOPEHHSl MporpaMHOro 3abesnedeHHsd 1HQopmamiiiHux cuctem Ha maatgopmi NET,
3a0e3nedyBaTu JOCTYH 10 JaHUX Ta ePeKTUBHY 0OpOOKY TaHUX.

KommnereHnTHocTi, ki HA0yBalOTHCA:
3araabHi komnerenTHoCTi (3K):
K3 1. 3natHicTh 10 aOCTPaKTHOTO MUCIICHHS, aHAITI3Y Ta CHHTE3Y.
K3 2. 3naTHicTh 3aCTOCOBYBAaTH 3HAHHS Y MPAKTUYHUX CUTYaLISX.
K3 3. 3aarHicTh 10 po3yMiHHA IpeaMeTHOI 00acTi Ta mpodeciiiHol AisIbHOCTI.
K3 4. 3naTHicTh ciIKyBaTUCS 1HO3EMHOIO MOBOIO.
K3 6. 3aarHicTh 10 nouryKy, 0Opo0sieHHs Ta y3arajlbHEHHs iH(opMaIlii 3 pi3HUX JKepe.
K3 7. 3natHicTh po3po0siTH Ta YIPABISATH MPOESKTAMHU.
K3 8. 3arHicTh omiHIOBaTH Ta 3a0€3MedyBaTu SKICTh BAKOHYBAaHUX POOIT.

CrenianabHi (paxosi) komnerenTHOCTI (CK):
CrerianpHi (paxoBi, mpeaMeTH1) KOMIIETEeHTHOCTI:



KC 1. 3parnicTh aHamizyBaTH OO0’€KT MpOEKTyBaHHS a00 (YHKLUIOHYBaHHS Ta WOTO
MpeaAMETHY 00J1acTh.

KC 2. 3paTtHicTh 3acTOCOBYBaTH CTaHAApTH B o00jacTi iHGOpMaliHUX CHCTEM Ta
TEXHOJIOTIH mpu po3polIi (YyHKIIOHATBHUX MpodiiiB, MOOymOBI Ta IHTErpamii CHCTEM,
IPOJIYKTIB, CEPBICIB 1 €IeMEHTIB iH(PpaCTPYKTypHu opraHizarii.

KC 3. 3pgaTtHicTh 10 MNPOEKTYBaHHS, PO3POOKH, HAIArOKEHHS Ta BJOCKOHAJICHHS
CHCTEMHOT0, KOMYHIKaI[ifHOTO Ta IPOTrpaMHO-anapaTHOro 3a0e3neueHHs iHpopMalifHIX CUCTEM
Tta TexHojorid, IHtepuery pedeit (IoT), kKomMm’rOTEpHO-IHTETPOBAHUX CHUCTEM Ta CHCTEMHOI
MEPEKHOI CTPYKTYPH, YIPABIIHHS HUMHU.

KC 4. 3parHicTh TPOEKTYBaTH,pO3POOJIATH Ta BUKOPHCTOBYBATH 3aco0OW peaiizaiii
iHpopMaliMHUX CHUCTEM, TEXHOJOTiH Ta iH(OoKoMyHIKamii (MeTonuuHi, i1H(OpMaIliiiHi,
QITOPUTMIYHI, TEXHIYHI, POTPAMHIi Ta 1HIII).

KC 7. 3parHicth 3acTocoByBaTH iH(OpMaIliiHI TEXHOJOTII Yy XOIi CTBOPEHHS,
BIIPOBA/DKCHHS Ta EKCIUTyaTallii CHCTEeMH MEHE/DKMEHTY SKOCTI Ta OIlIHIOBaTH BUTpPATH Ha Il
pO3po0JIeHHS Ta 3a0€3MeUCHHS.

KC 8. 3nmaTHicTh ynpaBisTH SKICTIO MPOIYKTIB 1 CepBiciB iH(GOpMAmiHHUX CHCTEM Ta
TEXHOJIOT1H MPOTITrOM X )KUTTEBOTO IUKITY.

KC 10. 3parnicte BHOOpY, HPOEKTYBaHHS, PO3TOPTAHHS, IHTErPyBaHHS, YHPABIiHHA,
aJAMIHICTpYBaHHS Ta  CYHpPOBO/KYBaHHS  iHQOpMamiHMX  CcHUCTEM, TEXHOJOrid Ta
1H(OKOMYHIKaIliii, CEpBIiCiB Ta iHYPACTPYKTYPH OpraHi3arii.

KC 11. 3garnicts 10 aHami3y, CHHTE3Y 1 onTUMi3allii iHpopMaIiiiHuX cucTeM Ta TEXHOJIOT1H
3 BUKOPUCTaHHSIM MAaTeMaTUIHUX MOJICIICH 1 METOIIB.

KC 14. 3patHicTs (opMyBaTH HOBI KOHKYPEHTOCHPOMOXHI 1/1€i H peanizoByBaTH iX Y
MpoeKTax (crapramnax).

KC 15. 3natHicTs BUKOPUCTOBYBATU Cy4yacHi iH(pOpMAIiiiHI TEXHOOTII 1711 po3poOIeHHs
CHCTEM YIpPaBIiHHS, SKi TMPAIIOTh Yy peaJbHOMY dYaci (aepOKOCMIYHI CHCTEMH, CHCTEMHU
YIpaBIiHHSA KPUTHUHUMHU 00’ €KTaMH TOIIIO).

IIporpamui pe3y1bTaTH HABYAHHS:

ITP 2. 3actocoByBaTu 3HaHHS (PyHIAMEHTAIBHUX 1 IPUPOJAHNYMX HAYK, CACTEMHOTO aHAI3Y
Ta TEXHOJIOT1H MOJIEIOBaHHS, CTAHIaPTHUX aITOPUTMIB Ta TUCKPETHOIO aHANI3y PU PO3B’ I3aHHI
3aJa4 NPOEKTYBAaHH: 1 BUKOPUCTaHHS 1H(QOPMAIIfHUX CUCTEM Ta TEXHOJIOTIH.

TP 3. BuxopuctoByBaTu 6a30B1 3HaHHS 1HPOPMATHKH i CydacHUX 1HPOPMAIIITHUX CUCTEM
Ta TEXHOJOTH, HaBUYKU MPOTrpaMyBaHHs, TEXHOJOril Oe3nedyHoi poOOTH B KOMIT'FOTEPHHUX
Mepe’kax, METOAU CTBOPEHHs 0a3 [aHuX Ta IHTEPHET-peCcypcCiB,TEXHOJIOTI] pO3poOsIeHHS
QITOPUTMIB 1 KOMIT IOTEPHUX MPOrpaM MOBaMH BHCOKOTO PIiBHS 13 3aCTOCYBaHHSIM 00’ €KTHO-
OpIEHTOBAaHOTO TPOTPaMyBaHHS JIsi PO3B’SI3aHHS 3a7ad TPOCKTYBAaHHS 1 BHUKOPHUCTAHHS
iH(pOpMaILiHUX CUCTEM Ta TEXHOJIOTIH.

ITP 4. TIpoBoauTH CUCTEMHMI aHai3 00 €KTIB MPOEKTYBaHHS Ta OOIPYHTOBYBATH BUOID
CTPYKTYpH, AITOPUTMIB Ta cIoOcoOiB mepexaui iHpopmamii B iHdOpMaliifHUX cHcTeMax Ta
TEXHOJIOT1SX.

ITP 5. AprymeHTyBaTd BuUOIp NpOrpaMHHUX Ta TEXHIYHMX 3ac00iB Ui CTBOPEHHS
1HQOpMaLIMHUX CHUCTEM Ta TEXHOJOTIH Ha OCHOBI aHadi3y iX BIACTHBOCTEH, MPU3HAYECHHS 1
TEXHIYHUX XapaKTEPUCTUK 3 YpPaxyBaHHSIM BHUMOTI JI0 CHUCTEMH 1 €KCIUTyaTallifHUX yYMOB; MaTu
HABUYKH HaJaro/>KeHHs Ta TECTYBaHHS IPOrpPaMHUX 1 TEXHIYHUX 3ac001B IHPOpPMAIIHHUX CHCTEM
Ta TEXHOJIOT1H.

[TP 7. O6rpyHTOBYBaTH BUOIp TEXHIUYHOI CTPYKTYPH Ta PO3pOOISATH BIAMNOBITHE MPOTrpaMHe
3a0e3neueHHs, 0 BXOAUTH 10 CKJIaay iHQOpMaIiitHUX CHCTEM Ta TEXHOJIOTIH.

[TP 8. 3actocoByBaTu mnpaBuia O(GOPMIIEHHS MPOEKTHUX MaTepiaiiB 1H(OpMaLIHHUX
CHUCTEM Ta TEXHOJIOTiM, 3HATH CKJaJ Ta MOCTIJIOBHICT BHUKOHAHHS MPOEKTHHUX poOOIT 3
ypaxyBaHHSIM BHMOT BiJIIOBiTHHX HOPMAaTHBHO-TIPABOBUX TOKYMEHTIB JUIS 3alpOBAPKEHHS Y
npodeciiiHiil AISTBHOCTI.



[TP10. Po3ymiTu i BpaxoByBaTH COIlialbHI, €KOJIOTIYHI, €TUYHi, CKOHOMIYHi AaCIEKTH,
BUMOTH OXOPOHHM TIparli, BUPOOHWYOI caHiTapii, MOKEKHOI OE3MEKN Ta ICHYIOUHMX JIEePKABHUX 1
3aKOPIOHHMX CTaHJAAPTIB i yac (POpMyBaHHS TEXHIYHUX 3aBJIaHb T PILICHb.

I[P 11. JlemoHCTpyBaTH BMIHHS pPO3pOOJATH TEXHIKO-€KOHOMIYHE OOIPYHTYBaHHS
po3pobieHHsT 1HQOPMAIITHIX CHCTEM Ta TEXHOJIOTIH Ta BMITH OI[IHIOBATH CKOHOMIYHY
e(DEeKTUBHICTH 1X BIPOBAKECHHS.

[TP 12. BukonyBaTH pO3pOoOKYy MpOrpaMHHMX Ta amapaTHUX 3aco0iB A CTBOPEHHA
po3noaiuIeHnX 1HQOpMaIIHHUX CUCTEM B a€pOKOCMIUHIN raiy3i Ta pO3MOiJICHOM BUPOOHHUIITBI
CKJIaJTHOT TEXHIKH (aBTOMOO1IE0YTyBaHHS, CY100yIyBaHHSI TOIIIO).

4, 3MicT HABYAJBLHOI AMCIUILIIHA

Monayas 1.
3microBHuit Moayiab 1. OCHOBH NPOEKTYBAHHS NPOrPaMHOro 3ade3neveHHs!
iHpopmauiiiHux cucrem

Tema 1. Cymmnicmp, 3micm i 3a860aHHA MEXHOI02I MA IHCMPYMEHMATbHUX 3AC00i8
CMEOPEHHA NPOZPAMHO20 3a0e3neyenHsl.

Anomauyis:. IlpeamMeT BUBYCHHS 1 3a7a9l JUCHUILIIHU. 3B 30K 3 1HIIMMH JTHUCIUILTIHAMH
cneniagbHOCTI. CydacHi METOMOJIOTIYHI MiJXOAW Ta TEXHOJOTii CTBOPEHHS MPOrPaMHOTO
3abe3nedeHHs (113)

Tema nexyii: Betyn 10 MTUCIUTUTIHH.

Temu, 6uou pobim, wo Haiex’camv 00 CAMOCMIUHOI pobomu 3000y6auie: METOIU
CTBOPEHHS IIPOrPaMHOT0 3a0€3TCUeHHSI.

Buou xommponio, kpumepii oyinto6aHHsa: TIPUCYTHICTh HA 3aHATTAX Ta BIANOBIAL Ha
MUTaHHS

Tema 2. Cmuni ma memoou npoekmyesanus apximexkmypu I13.

Anomayin: CuctemHuil miaxin o npoektyBaHHs I13. Kputepii nexommnosuiii cucrem.
Cruni npoextyBanHs [13. CTuii mpoekTyBaHHS «3rOpH AOHHU3Y» Ta «3HM3Y Joropu». [loBTopHe
BUKOPHUCTAHHS KOJy Ta apXITEeKTYpHHUX pillleHb. APXITEKTypHE Ta JI€Tali30BaHe MMPOECKTYBaHHS.
CrpyKTypHHii, 00’ €KTHO-OpPIEHTOBAHUH, KOMIIOHEHTHUI Ta CEpBICHUIM MiIX0a1 10 cTBOpeHH: [13.

Tema nexyii: CuctreMHU# niaXia 1o crBopeHHs [13.

Temu, suou pobim, wo Hanexcamv 00 camocmiuHoi pobomu 3000yeauig: 3amadi Ta
0COOJIMBOCTI CTPYKTYPHOTO, 00’ €KTHO-OPIEHTOBAHOTO, KOMIIOHEHTHOT'O Ta CEPBICHOTO MiAXOIB
1o crBopenns [13.

Buou xomumponio, xpumepii oyintoeanHs: TIPUCYTHICTh Ha 3aHATTSIX Ta BIANOBIAL Ha
MUTaHHSA

Tema 3. Memoou ma nioxoou 00 cmeopeHHs NPOZPAMHO20 3A0e3NeUeHH .

Anomayin: Iligxoau Ta Metonu netanizoBaHoro npoektyBanHs [13. CtBopenns [13 3rigHo
3 meroponoriero Agile. Ilinxoau Test Driven Development, Behavior Driven Development,
Domain Driven Develpopment Tta inmi. be3smepepBHa iHTerpamiss Ta MONEpeIKyBaIbHE
TecTyBaHHs. [HCTpyMeHTasbHI 3ac00M aBTOMAaTH3allii TECTYBaHHS.

Tema nexyii: Tlinxoau Ta METOAM IETaTi30BaHOTO MpoekTyBaHHs [13.

Tema nabopamopmnoeo sauamms.: - lactpymenTanpHi 3acoou miargpopmu .NET.

Temu, 6uou pobim, wo Hanedxdcamov 00 camocmiinoi pooomu 3000ysauis; BcTaHOBICHHS
IHCTpyMeHTalbHUX 3aco0iB. OcHoBHI MoxiuBocti MS Visual Studio, MS SQL Server,
MS Management Studio.

Buou xomwmponto, xpumepii oyinroeanus: TMPUCYTHICTh HA 3aHATTAX Ta BIJNOBIIb Ha
nuTaHHs. BukoHaHHS Ta 3axucT jJadboparopHoi podotu — 0..10 Gautis.

Tema 4. IIpunyunu cmeopenns 06’ €KMHO-0PICHMOBAHO20 RPOZPAMHO20 3A0E3NEUEHHAA.
Anomayia: punuun eaunoi BimnosinaneHocTi (Single Responsibility Principle, SRP),



npuniun Biakputocti/3akpurocti (Open/Closed Principle, OCP), npuniun 3amimeHHs JlickoB
(Liskov Substitution Principle, LSP), nmpuniun po3ainenns inrepdeiicy (Interface Segregation
Principle, ISP), mpunuun inBepcii 3anexuocti (Dependency Inversion Principle, DIP). /lonatkosi
npuHiunu: You Aren’t Gonna Need It (YAGNI), Don’t Repeat Yourself (DRY), Keep it short
and simple (KISS).

Tema nexyii: Ipuauunu SOLID.

Temu, 6uou pobim, wo Hanex’camv 00 camocmitHoi pobomu 3000y8auie: OCOOIUBOCTI
3actocyBanHsa SOLID. Ilpuknaau 1a KOHTPIPUKIAIU POTpaMHOro Koay. OCHOBHI TOMIJIKH MTPH
3actocyBanHi npuHIUmB SOLID Ta cmocoOu iX BUIPaBICHHS.

Buou xommponio, kpumepii oyino8anHs: TPUCYTHICTh HA 3aHATTAX Ta BIAMOBIIL Ha
MUTaHHS

Tema 5. Bazamopienesa apximexmypa inghopmayiitnux cucmem.

Anomayia:. bararopiBaesa apxitekrypa IC. PiBHi (mapu) Ta 1aHku cucteMu. Bigkputi Ta
3aKpuTi mapu. TunoBuil po3nonain GyHKIIH Mix piBHAMH. [locTyn 10 naHux y GaraTopiBHEBid
apXITEKTYPI.

Tema nexyii: baratopiBueBa apxitektypa IC.

Tema nabopamopmnoeo sauamms: - JIOCTyN 10 JaHUX y OaraTopiBHEBIN apXiTEKTypi.

Temu, 6uou pobim, wo Hanedx’cams 00 camocmilnoi pobomu 3000y6ayie: HanamryBaHHs
noctyny A0 garux. KOHTeKCT qaHuX Ta CyTHICHI Kiacu. BukoHnanHus 3anuTiB 10 B/1.

Buou xommponio, kpumepii oyinto8aHHsa: TIPUCYTHICTh HA 3aHATTAX Ta BIANOBIAL Ha
nuTaHHsa. BukoHaHHs Ta 3axuct jgaboparopHoi podotu — 0..10 Gatis.

Tema 6. Texnonozii docmyny 00 0anux.

Anomayis: TexXHOJIOTIT HOCTYMy 0 JaHHUX. 3a1avi JOCTymy A0 aaHux. Oris iCHYr4nx
texHojorii. OcobmuBocti goctymy g0 ganux y WEB-po3poOkax. TexHonorii 00’€kTHO-
pessiiiinoro neperBopenns (Object-Relational Mapping, ORM). Texuosnoris ADO.NET Entity
Framework Core. [ToOynoBa cyrHicHoi moxeni Entity Data Model. [TpomixkHi piBHI B3aemoii
NPUKJIAJAHOTO TPOrpaMHOro 3abe3neyeHHs Ta 0a3u JaHMX. 3acoOu 00’ €KTHO-PEeNsLiHHOrO
3ictaBienHs ganux. Kimacc DBNull. IleperBopenns 3uuaiinux ta Nullable Tunis nanux.

Tema nexyii: Texnonorii noctymy no nanux .NET.

Tema nabopamopnoeo sansmms. - Texuonoris ADO.NET Entity Framework Core.

Temu, 6uou pobim, wjo Hanex’cams 00 camocmitinoi pobomu 3006ysauig: 3aBaanass ORM
texuouoriil. [loOynosa Entity Data Model. 3ictaBnenns tumniB nanux C# ta SQL.

Buou xommponio, xpumepii oyinoeanns: TMPUCYTHICTb HA 3aHATTAX Ta BIJNOBIIb Ha
nuTaHHg. Bukonanus ta 3axuct adboparopHoi podbotu — 0..10 Gamis.

Mopayasb 2. TexHoJ10rii Ta iHCTPYMeHTAJILHI 32c00M NPOoeKTyBaHHs iHpopManiiiHuX
CHCTEM

Tema 7. /Jocmyn 00 oanux 3a 0onomozorw mosu LINQ.

Anomayisn: Mosa Language Integrated Query (LINQ).Oco6mmBocti LINQ to Objects Ta
LINQ to SQL. Crpykrypa 3anuty LINQ. Intepdeiic IEnumerable<>. BukoHaHHS 3amuTiB.
CuHrakcuc BHUpa3iB Ta cuHTakcuc MeroniB. Ilpoekiii Ha iMEHOBaHI Ta aHOHIMHI KIJACH.
OinpTparis Ta copryBaHHsA. Metoau po3mupeHHs. Jismona-supasu.

Tema nexyii: Ocnoeu mosu LINQ.

Tema nabopamopnoeo sansmms: - LINQ ans 1ocTymy 10 1aHHUX.

Temu, 6uou pobim, wo Hanexcams 00 camocmiinoi pooomu 3006ysauie: 3anutu LINQ to
SQL. 3anuTy i3 mig3zanuTamMu. BukopuctaHHs MeTONIB po3lIMpeHHs. HamucaHHs nenerartiB Ta
MO 1a-QyHKITIH.

Buou xoumponio, xpumepii oyiHtoéanHs: TPUCYTHICTh HAa 3aHATTIX Ta BIANOBIAL Ha
nuTaHHsA. BukoHaHHs Ta 3axuct nabopatopHoi podotu — 0..5 Ganis.

Tema 8. lloznuoneni moxncrueocmi LINQ.



Anomayin: Cxnanni 3anuta LINQ. 3anmuté mo kinbkox HaOopiB manux. Hapirariiii
BJIACTUBOCTI. 3’€THAHHS, TPYITyBaHHS Ta arperyBaHHs JaHuX. /lepeBa Bupasis.

Tema nexyii: Cxnanni 3amutu LINQ.

Tema nabopamopmnoeo 3anamms. - bararoradmmyni 3anuta LINQ.

Temu, 6uou pobim, wo Hanedxdcamv 00 camocmiinoi pobomu 3000ysauis: BUKopucTaHHS
HaBiTalifHUX BIacTHBOCTEeH. CTBOPEHHS 3alUTIB 3 13 TPYIYBaHHSM Ta arperyBaHHsIM JIaHUX .

Buou xommponio, kpumepii oyinio8anHs: TPUCYTHICTh HA 3aHATTAX Ta BIAMOBIIL Ha
nuTaHHsa. BukoHnanHs Ta 3axuct aboparopHoi poobotu — 0..5 Garis.

Tema9. Ilpozpamysannsn na 6oui cepsepy b/I.

Anomauyis: Ocobausocmi dianexmy Transact-SQL. IIporpamyBanns Ha 6ol cepepa b/I.
CrBopeHHst 30epexeHHX TNpoLeayp Ta KOpUCTyBaubkux (QyHKIii. Cucremni 30epexeHi
npouenypu 1 ynkiii. Tpurepu BJl. Bukopucranus SQL y Entity Framework Core. Bukonanus
3aIuTiB, 0 TOBEPTAIOTh HAOOPH JaHUX, CKAISIPHUX 3aIUTIB Ta 3aUTIB HA MOAU(IKALIIO JaHUX.
Bukuk 30epexeHux nporeayp Ta KOpUCTyBalbKux GyHKIIH 13 Koy CH#.

Tema nexyii: 3anumu Transact-QL.

Tema nabopamoprozo 3anamms: - Buxopuctanus Transact-SQL y Entity Framework
Core.

Temu, 6uou pobim, wo Hanexcams 00 camocmiinoi pobomu 3000y8auia: .

Buou xommponio, kpumepii oyino8anHs: TPUCYTHICTh HA 3aHATTAX Ta BIAMOBIIL Ha
nuTaHHsg. BukoHnanHs Ta 3axuct gadboparopHoi poootu — 0..10 Gais.

Tema 10. Mooentosannsa oanux é Entity Framework Core.

Anomayia: Texunonorii Code First ra Database First. Konrekcr qaHnx Ta CyTHICHI Ki1acH.
CtBOpeHHs MOJIeli iICHYI04O01 0a3u 1aHuX, 3acTOCYBaHHA ckadoiairy. CTBOpEHHS HOBOi MO
naaux 3a gornomororo Code First. HamamryBanus 6a3u nanux. Axortanii ganux. [Iporpamumuii
intepdetic Fluent APIL

Tema nexyii: MoaentoBaHHs naHux 3a migxoaom Code First.

Tema nabopamopnozo 3anamms: - CTBOpeHHs Mozeni 6a3u naHux 3a migxoaom Code First.

Temu, 6uou pobim, wo Hanedxdcamov 00 camocmitiHoi pooomu 3006ysayie: CTBOPEHHS Ta
HaJIAIITyBaHHS KOHTEKCTy AaHuX. CTBOpeHHs CyTHICHMX KiaciB. 3acTocyBaHHs meroniB Fluent
API.

Buou xommponto, xpumepii oyinoeanns: TMPUCYTHICTb HA 3aHATTAX Ta BIJINOBIIb Ha
nuTaHHg. Bukonanus ta 3axuct aboparopHoi pobotu — 0..10 Gamis.

Tema 11.Cynpoeoosrcennn ma mooughixayia b/1.

Anomayia: Mirpanii. CtBopenHst cxemu bJ] 3a momomororo wmirpamiid. YmpaBiiHHS
MirpatisMy. 3acCTOCYBaHHS Ta BUAaleHHs Mirpaiiil. OTpuManHs ckpunrta mirpauii. Moaudikaris
cxemu b/l 3a nmomomororo Mmirpaumiid: mepeiMeHyBaHHS CYTHOCTEH, J10/aBaHHS Ta BHJIAJIECHHS
cToBMIIB. MOXJIMBI ITpoOsieMu Ta iX po3B’si3aHHs. 3acTocyBaHHS SQL.

Tema nexyii: Mirpauii B Entity Framework Core.

Tema nabopamopmnozo 3auamms. - CtBopenss bJl 3a 1ormoMororo mirpartiu.

Temu, suou pobim, wo Harexcamsv 00 camocmitnoi pobomu 3000ysauis: CTBOPEHHS Ta
3acTtocyBaHHA Mirpauiid. 3actocyBanns Fluent API B mirparisx.

Buou xomwmponto, xpumepii oyinroeanus: TMPUCYTHICTb HA 3aHATTAX Ta BIJNOBIIb Ha
nuTaHHsa. Bukonanus ta 3axuct aboparopHoi podbotu — 0..10 Gamis.

Tema 12. Ynpasninus mpanzaxuiamu.

Anomayia:. ACID BracTHBOCTI TpaH3akliii: aToMapHicTh (Atomicity), y3roKeHIiCTbh
(Consistency), i3omboBanicTh (Isolation), mosrosiunicTs (Durability). brnokxyBanusa. B3aemui
onokyBanHst (deadlocks), crmocoOu ix yHukHeHHs. PiBHI i30msmii TpaH3akmid. YnpaBmiHHS
Tpan3akmisiMu B Transact-SQL. Xypran tpan3axiiii. @ikcarris i BigkaT TpaH3akIii. YpaBiaiHHS
Tpan3akuisimMu B Entity Framework Core. Po3nozineni Tpan3akiiii B MiKpOCEpBiCHIN apXiTEKTYpi.

Tema nexyii: YnpaBiiHHSA TPaH3AKITISIMH.



Tema nabopamopnoeo sansmms: - Tpanzakiii B Entity Framework Core.

Temu, 6uou pobim, wo Hanedxdcamov 00 camocmitiHoi pobomu 3000ysayis: YTpaBIIHHS
Tpan3akuisiMu. CTBOpeHHs, (ikcallis Ta Biakar TpaH3akmii. Touku 30epexeHHs. KondmikTu.
VYrpaBiaiHHS PIBHAMH 130JIAII11.

Buou xommponio, kpumepii oyino8anHs: TPUCYTHICTh HA 3aHATTAX Ta BIAMOBIIL Ha
MUTAHHS

Tema 13. Apximexmypnuii nammepn Model-View-Controller.

Anomauis..

Tema nexyii: Tlarrepn Model-View-Controller (MVC). Po3Butok Ta iHTepmpeTarfis.
Kommnonentu: moaens (Model), moganus (View), kortponep (Controller). AKTUBHA Ta IMacHBHA
mojenb. PisnoBuau: Model-View-ViewModel, Model-View-Presenter. Autinmarrepa FSUC (Fat
Stupid Ugly Controllers). MVC y .NET. [Inardopma ASP.NET Core MVC.

Temu, euou pobim, wo Hanexdcamv 00 camocmiunoi pobomu 3000yeauie: DyHKIIT
koMrioHeHTiB marrepny MVC. MoximBocti ASP.NET Core MVC.

Buou xommponio, kpumepii oyinto8anHs: TPUCYTHICTh HA 3aHATTAX Ta BIAMOBIIL Ha
MUTAHHS

Tema 14. Mixkpocepgicna apximexkmypa.

Anomayisn: Cepsicu. Po3BHTOK cepBic-opienToBaHOi apxitektypu (Service-Oriented
Architecture, SOA). Mikpocepsicu. Bzaemonis mikpocepsiciB uepe3 REST APIL Posnonineni b/{
Ta po3noineHi Tpan3akuii. [larrepn SAGA. AyrenTudikaiis Ta aBTOpu3allisi B MIKpOCEpBICHUX
nomarkax. [Iporokom OAuth2.

Tema nexyii: OcoOIMBOCTI MIKPOCEPBICHOT apXITEKTYpPH.

Temu, 6uou pobim, wo Hanedx’camsb 00 camocmiunoi pobomu 3000ysauis: BiIMIHHOCTI MiXkK
MOHOJIITHOIO Ta MIKpPOCEPBICHOIO apXiTekTyporo. llepeBarm Ta HEIONIKH MIKpPOCEPBICiB.
Peanizariiss po3noaisieHUX TpaH3aKIIiH.

Buou xommponio, kpumepii oyinto8anHs: TPUCYTHICTh HA 3aHATTAX Ta BIAMOBIIL Ha
MUTAHHS

5. InguBinyanbHe 3aBaaHHs (KypcoBa po6oTa)

MeTta BUKOHaHHS — HA0YTTS IPAaKTUYHUX HABUYOK CAMOCTIHHOTO pO3pO0JIEHHS CydyacHUX
OporpaMHUX 3aco0iB, TNPU3HAUYEHUX JMJIs BHpIIIEHHSA 3aj4a4, 110 BHMHUKAIOTH MiJ Yac
KOMIT IOTepHU3allii 1HKEHEPHOI MISJIBHOCTI. Y Mpoleci BUKOHaHHS KypcoBoi poboTu 3700yBaul
TaKO’K 3aKPIIUTIOIOTh Ti MPAKTUYHI 3HAHHSA Ta HABUYKH, HAOYTI PU BUBUEHHI AUCIUILIIIHH.

OO6csr 3anmucky He 0OMEXYEThCS 1, B cepefHboMY, csirae 20-30 cropiHok. TpyaoMicTKiCTh
— 12 roguH ayIuTOPHUX 3aHATH, 48 roIMH caMOCTIHHOT pOOOTH.

6. MeToan HABYAHHSA

Jlexkuii TpPOBOJATHCS 3 BHUKOPUCTAaHHAM OCHOBHUX PpO3ZUIIB KOHCHEKTY JeKIii B
eJNIEKTPOHHIN (opMi, €IeMEHTIB MYJIbTUMEIINHOI MIATPUMKU Kypcy (Bineo ¢GparMeHTiB),
JIEMOHCTpaIliif OKpeMHUX NMPUHOMIB poOOTH 3 IHCTPYMEHTAIBHUM CEPEAOBHUIIEM Ta/ab0 HAOUHUX
MaTepiajiB y BUIIIAI cxeM Ta aiarpam. JlabopaTtopHi poOOTH BUKOHYIOTHCS 3 BUKOPHUCTAHHSIM
3aranpHOsIOCTyHUX Oe3mnaTHux (Community Edition) aGo mineH3oBaHux po0Oounx Bepciit
CydacHOTO mporpamMHoro 3a0esmeueHHs. (CamMocTiiiHa poOOTa BKJIIOYAE TIATOTOBKY 10
71a00paTOpHUX POOIT, MOAYIBHOTO KOHTPOJIIO Ta iICIIMTY, BUKOHAHHS 1103a-ayAUTOPHOI YaCTUHH
IHJMBIIYalbHOTO 3aBJAaHHS 1 BUBYEHHSI BKA3aHUX BHUIIE TEM 3a KOHCIIEKTOM, JIiTepaTypHUMH
JDKEpeJlaMU Ta MPOrpaMHOI0 JOKYMEHTALIIE0.



/. MeToau KOHTPOJII0
[ToTouHMIT KOHTPOJIH (TEOPETUYHE OMTUTYBAHHS M PO3B’SI3aHHS MPAKTUYHUX 3aBAHB),
3aXUCT MPAKTUYHUX POOIT, 3aXUCT PO3PAXYHKOBOI pOOOTH, MOIYILHUN KOHTPOIIb (TECTYBaHHS
3a po3/ijaMu Kypcey) Ta MiACYMKOBHUH (CEMECTPOBHI) KOHTPOJIb — ICTIUT, Aid). 3aJIiK.

8. Kpurepii ouiHroBaHHsI Ta po3mo/ija 6aJiB, siki OTpUMYIOTh 3100yBayi

Tabmuus 8.1 — Posnonin GaiB, sIKi OTPUMYIOTH 3/100yBadi OCBITH

CKJ1a0B1 HaBYAJILHOIL Banu 3a oque KinekicTs 3aHATH CymMmapHa KUTbKICTh

pobotu 3aHATTS (3aBJIaHHS) (3aBl1aHb) OautiB

3micmosHuti Mooyv 1

BukonanHs i 3axuct 0...10 3 0...30

1a00paTOpPHHUX POOIT

MoynbHUNM KOHTPOJIb 0...15 1 0...15

3micmosruti MoOyb 2

BukonanHs 1 3aXucT 0...10 4 0...40

71a00pPaTOPHHUX POOIT

MonylibHUH KOHTPOJIb 0...15 1 0...15

3a cemecmp 1 0...100

Kypcosuii mpoekt 0...100

3a cemecmp 2 0...100

CemectpoBuii KOHTpOJIb (iCIIMT) NPOBOAMTHCS y pa3i BIAMOBU CTyAEHTa Bix OaiiB
IOTOYHOTO TECTYBAHHS Ta 3@ HASIBHOCTI AONYCKY /10 icnuTy. [Ipu ckinagaHHi ceMecTpoBOro iCUTY
CTYACHT Ma€ MOXIJIUBICTh OTpuMaTH MakcumyM 100 Gais.

biner nnis icnuty ckianaeTbes 3 ABOX OJOKIB TEOPETUYHMX NMUTAHb y BUIJIAI TECTIB 3a
KOXKHHUM MOJIyJIEM Ta OJIHi€l mpakTu4HOi 3a1adi. TecT ckianaeThes 3 30 MUTaHb 3aKPUTOTO THITY
(MakcuManbHA KiTBKICTH OajliB 3a BIJIMOBIJb HA OJHE MUTaHHA — 2 a0o 3 Oayia 3aJIe)KHO BiJ
CKJIQJIHOCTI1) 3a TEOpPETUYHI MUTaHHS CyMapHa K1JIbKicTh OaniB 60, 3a mpakTuuHy 3aaauy- 40 6anis,
3arasiom 100 GautiB.

KpuTepii oniHioBaHHs po00TH 3100yBa4a NPOTAIOM CeMeCTpy

3anoBisibHO (60-74). [Toka3zaTu MiHIMyM 3HaHb Ta YMiHb. BHKOHATH W 3aXHUCTUTH BCi
n1abopaTopHi 3aBJaHHS Ta 3/1aTH TECTYBaHHS. 3HATU OCHOBHI MIIXOH 10 CTBOPEHHS IPOrPaMHOI0
3a0e3MeueHHs Ta OCHOBHI apXiTeKTYpHI MOJEIi.

Hoope (75-89). TBepo 3HATH MiHIMYM, 3aXHCTUTH BCI JJAOOPAaTOpHI 3aBJaHHS Ta 37aTH
TecTyBaHHs. [IpoJleMOHCTpYBaTH B IIOMY BHUCOKHI pPiBEHb TEOPETHMYHOI MIATOTOBKH 3TiJHO
HAaBYAJIbHOTO IUIaHY, BMIHHS 3acTOCOBYBaTHM OTPHUMAaHHI 3HAaHHS B TMpOIECi BUPIMIEHHS
MOCTaBJIEHO] 3a/1a4i TOOTO PO3YMITH, SIK BUKOHYETHCS 00’ €KTHO-PEIIALiIHI TepeTBOPEHHS, BMITH
HAJIaro/KyBaTH KOHTEKCT JUIA 3’ €qHaHHs 3 b/, mucaty 3amuT pi3HOi CKIIQJIHOCTI, OTPUMYBATH,
00po0IsiTH Ta BiJOOpaXkaTH JIaHi.

Biaminno (90-100). be3noMUIKOBO BUKOHATH M 3aXHMCTHUTH BCi J1aOOpaTOpHI 3aBlIaHHS,
PO3paxyHKOBY poOOTY, 3AaTH MOJIYJIi 3 MAKCUMAIBHOIO KUTBKICTIO OaliB. JlOCKOHAIBHO 3HATH BCI
OCHOBHI Ta JIOAAaTKOBI TEMH Ta BMIHHSI 3aCTOCYBATHU TEOPETUYHHUI MaTepiai LI0J0 BUPIIIEHHS
NPaKTUYHOI CHUTYyalli HUIAXOM 3acCTOCYBaHHS OTPUMaHHI 3HaHHA B TMpoOIeci PO3B’sI3aHHS
MIOCTABJICHOI TPOOJIEeMH, TOOTO MOJENIOBATH CKJIAIHI CTPYKTYpH JaHHX, CTBOPIOBATH Ta
3aCTOCOBYBATH Mirpailii, po3B’si3yBaTu KOH(IIKTH Mirpaiiii, 3a0e3neuyBaTi HaJIeXHY SKICTb Ta
HA1MHICTh MPOTrPAMHOT0 3a0€3MEeUECHHS.



Ikana ouiHioBaHHSA: 0aJbHA | TpaauiiHA

) O11iHKa 3a TPAJUIIIHOIO MTKAJIO0
CymMma OaniB = o .
IcuT, mudepeHIiHoBaHMHA 3K 3aiik
90-100 BigminaO
7/5—-89 JoOpe 3apaxoBaHO
60— 74 3a10BUILHO
0-59 HesanoBisnibHO He 3apaxoBano

9. MosiTHKa HABYAJIBLHOTO KYpPCY

BinmpamtoBanHs TOpONMYyIMIEHUX 3aHATh  BiJOYBAa€TbCs  BIAMOBIIHO 7O  PO3KIAdy
KOHCYJIbTAIlIM, 3a MONEepeAHIM TOTODKEHHSIM 3 BUKIaAadeM. [IUTaHHS, MO CTOCYHOTHCS
aKaJeMivyHOi JOOpPOYECHOCTI, PO3MNIAIAE BUKJIagad a0 3a MPOIEIYypOr, BU3HAYCHOK Y
[TonoxeHHi mpo akaieMiuHy JOOPOYECHICTb:

—  caMmocCTiliHe BUKOHAHHS HAaBYAIBHHUX 3aBIaHb, 3aBJIaHb IMIOTOYHOTO Ta ITiJICYMKOBOTO
KOHTPOJIIO pe3yJIbTaTiB HaBYaHHsS (Ui 0Ci0 3 OCOONMBHMH OCBITHIMU MOTpeOaMu Il BUMOTa
3aCTOCOBYETHCS 3 YpaxyBaHHIM iXHIX iHAWBITyaIbHUX MOTPEO 1 MOKIMBOCTEH);

—  TIOCHWJIAHHS Ha JDKepesa iHpopMarlii y pa3i BUKOPUCTAHHS i71eH, po3pO0OK, TBEP/KEHB,
BiZOMOCTEI];

—  JIOTPUMaHHS HOPM 3aKOHOJIAaBCTBA PO aBTOPCHKE MPABO 1 CyMIXHI MpaBa;

— HaJaHHA JOCTOBIpHOI iHQOpMaIii Mpo pe3yabTaTH BIACHOI HaBYaIbHOI (HAYKOBOI,
TBOPYOI1) iSUTBHOCTI, BUKOPUCTAHI METOAMKH JOCHIHKEHb 1 JKeperna iHpopmartii.

10. MeroanuHe 3a0e3Me4YeHHA

1. TlpoextyBanHs iHpopManiiiHux cucteMm : HaBy. noci6. / O. C. SAmmuna, T. C. ITicknosa ; M-Bo
OCBITH 1 Hayku Ykpainu, Ham. aepokocm. yH-T iM. M. €. )KykoBcbkoro "Xapkis. aBiall. iH-T".
- XapkiB. - Haml. aepokocM. yH-T iM. M. €. XKykoBcbkoro "XapkiB. asiall. iH-T", 2024. - 68 c .
https://library.khai .edu/catal og?mode=DocBibRecord& docid=510553371

2. TlIpoekTyBaHHs GaraTOpiBHEBOI apXiTEeKTypH iHpopMmauiiHuX ynpasisounx cucreMm /O.€.
®enoposuy, O.C. Ammuna, JIL.M. Jlyrait. — X.: Ham. aepokocm. yH-T iM. M.€. )KykoBChbKOTO
«Xapk. aBiall. iH-T», 2012. — 132 c.

3. TIpoexryBanus iHpopmaniiHux cucreM [ EnextponHmii pecypc] : HaBd4. moci6. mo ial.
npaktukymy / O. C. flmmna, O. B. KonoBanosa, K. O. 3ananus. — Xapkis : Hait. aepokocwm.
yH-T IM. M. €. XKykoBcbkoro «XapkiB. apiam. iH-T », 2021. — 79 c. Pexxum pgocrymna:
https://library.khai.edu/catalog?clear_all params=0& mode=DocBibRecord& lang=ukré&calle
r_mode=DocBibRecord& print_basket=& ext=no& theme_path=0& docid=510544492

4. HaBuanpHO-MeTOnUYHE 3abe3meueHHs AucHUIUTIHE "lIpOeKTHO-OpieHTOBaHE YIpPaBIiHHS
CTBOpeHHSM 1H(popMamiiHuX cucteM" i OakanaBpiB |[Enextponuit pecypc]: Pexum
noctyna: http://library.khai.edu/library/fulltexts/doc/Proektuv_Informacijnihsistem.pdf

11. PexomeHnoBaHa JiiTeparypa
ba3osa

1. IlpoextyBanHs iH(popMaliifHUX cucTeM : HaB4y. moci6. : rpu¢p MOH Vkpainu /
H.b. [llaxoBcbka, B.B. JlutBun ; M-Bo ocBiTH 1 Hayku YKpaiHu ; 3a Hayk. pea. B. B.
[Taciunuka. - JIbBiB. - Marnomnisi-2006, 2011. - 380 c.

2. Aspamenko B.C., ABpamenko A.C. IlpoektyBaHHs 1H(GOPMAIIMHUX CHUCTEM: HaBUYaJIbHUUN
nocionuk / B.C. ABpamenko, A.C. ABpamenko. — YUepkacu: UepkacbKuil HallioHaIbHUIN
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yaiBepcuteT iM. b. Xmenbnauiibkoro, 2017. — 434 c¢. [Enexrponwuii pecypc]: Pexxum gocryma:
http://eprints.cdu.edu.ua/1481/1/pro.pdf

[TpoexTyBanHs iHMoOpMaIiiiHuX cucTeM: 3arajdbHi NUTaHHA Teopii mnpoekryBaHHa IC
(koHCcnekT Jsekiii) [EnextponHmit pecypc]: HaB4d. moci®. IS CTyA. CHEIIaabHOCTI
122 «Komm’'torepui Haykuw» / KIII im. Irops Cikopebkoro; yxman.: O.C. Koanenko,
JILM. Jlo6poBchbka. — Enexktponni Texcrosi aani (1 daitr: 2,02 M6atit). — Kuis : KIII im. Irops
CikopchKoro, 2020. — 192c. Pexum JI0CTyMa:
https://ela.kpi.ua/bitstream/123456789/33651/1/PIS KL .pdf

JlonmomixkHa

Mogerni aBTOMaTH30BaHOTO YIIPABIIHHS pecypcamMy B MAalIMHOOYAyBaHHI: HaBY. MOCIOHUK /
€.A. Npyxunin, O.C. Ammna. — X.: Ham. aepokocM. yH-T «Xapk. aBiail. iH-T», 2008. — 46 c.
Introducing Microsoft SQL Server 2019. — Packt Publishing, 2019 — 489 p. ISBN: 978-1-
83882-621-5

15. Indopmaniitni pecypcu

Caiit HayKOBO-TeXHIYHOI 0106110TeKH yHiBepcuTety. http://library.khai.edu.

Caiit JUCTAHLIHHOTO HAaBYaHHs YHIBEPCHTETY «MeHTOop».
https.//mentor.khai .edu/course/view.php?d=2916

[Mopran «lokymenraitist Microsoft». https://docs.microsoft.com/uk-ua/documentation/

|IEEE Computer Society. https.//www.computer.org/educati on/bodi es-of -
knowledge/software-engineering

https://dou.ua/lenta/tags/OOI1/

https:.//stackoverflow.com/questions/tagged/architecture
https:.//stackoverflow.com/questions/tagged/design-patterns
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