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APXITEKTYPA TA IPOEKTYBAHHSA ITPOI'PAMHOI'O

3ABE3IIEYEHHS
Tun aucHUIIIHA O060B’sA3K0Ba
PiBenb BH1IOI OCBiTH [epmii (6akanaBpChKHid)
MogBa BUKJIagaHHA Ykpaincbka
CemecTpu HIOCTUM
Ob6csar kpeautiB EKTC 7
®opmu 3100yTTH OCBiTH OuHna (eHHa)

Pe3ysnbTaTH HABYaAHHS
Pe3ynomamu nasuannsn. CTyISHT, SKUH YCIIIITHO 3aBEPIINB BUBUCHHS AWCIMIUIIHU, MAE:

AHami3yBaTy, MJIECTIPSIMOBAHO ITyKaTH 1 BHOWMpaTH HEOOXiAHI A BHPIMIEHHA NpoQeciiiHuX 3aBaaHb
iH(pOpMaLifHO-TOBITHIUKOBI PECYpCH 1 3HAHHA 3 ypaxyBaHHSIM CyYaCHHUX JTOCATHEHb HAayKH 1 TEXHIKH. 3HATH
OCHOBHI TmpouecH, ¢Ga3u Ta iTepaulii XHUTTEBOro LHKIY TNporpamMHoro 3abesmedeHHs. I[IpoBoauTu
MepenpoeKTHE OOCTEKEHHS MpeAMETHOI 007acTi, CHCTEMHHI aHalli3 00'€KTa MPOEKTyBaHHA. BuOupaTtn
BHUXIJHI JaHi JUIS TPOEKTYBaHHS, KEPYIOUUCH (OPMAIBHUMH METOJIAMH OIHCY BUMOT Ta MOJICIIOBAHHS.
3acTocoByBaTH Ha TpaKkTHI eQEeKTHBHI MiAXOAM WIOAO TNPOEKTYBAHHS IPOrPaAMHOTO 3a0e3TEUCHHS.
3acToCOBYBaTH Ha TPAKTUIIl 1HCTPYMEHTAbHI MPOTpaMHiI 3aco0W JAOMEHHOTO aHallizy, MPOEKTyBaHHA,
TECTyBaHHS, Bi3yaui3allii, BAMipIOBaHb Ta JOKYMEHTYBaHHS IPOTPaMHOTO 3a0e3nedeHHs. Po3ymiTu cyTHiCHI
XapaKTePUTUKU apXiTEKTYpPH MPOTPaMHKX 3aCTOCYHKIB 1 MIIXOAM 0 iX aHalli3y Ta MPOEKTYBaHHs, OCHOBHI
THTIH apXiTeKTyp Ta iX 0coOMMBOCTI, 3a/1a4i npoektyBanHs [13; BukopucToByBaTH MOBY MojentoBanas UML
JUIS TIPOEKTYBaHHS TPOTPAMHUX 3aCTOCYHKIB, BHKOPHUCTOBYBAaTH CTaHJApTHI 3acO0M 1 HOTamii s
JOKYMEHTYBaHHS apxiTekTypu Ta iHtepdeiicy I13; BojomiTh 3acobaMu MPOEKTYBaHHS MPOTPAMHOIO
3a0e3MeUeHHsT 1 METOAaMH CTPYKTYpHOTO Ta O0'€KTHO-OPIEHTOBAHOTO TPOCKTYBAaHHS MPOTPaMHOTO
3a0e3MeYeH s, BMITH KOPUCTYBATHUCS apXITEKTYPHUMH IMAOIOHAMU MMPOSKTYBaHHS Ta 3aCTOCOBYBATH iX TpH
CTBOPEHHI MPOTPaMHHX 3aCTOCYHKIB; CTBOpIOBaTH [I3 BHKOPWMCTOBYIOYM THIOBI apXiTeKTYpHI CTHII Ta
pillleHHs 3 BpaxXyBaHHSIM OCOOJIMBOCTEH 3aCTOCYBaHHS; MPOEKTYBaTH KopmopaTuBHe 13 3 BUKOpHCTaHHSM
THUTIOBOI apXiTEKTYpH KOPIIOPATUBHUX CUCTEM Ta TIATPOPM.

3MmicT HaBYaJbHOI JMcuMILIiHM. Berynm 1o apxiTektypu nporpam. Mogeni, KapKacu Ta 3pas3Kd
MPOEeKTYBaHHS. THUIHM apxiTeKTyp Ta ix Mojneni. ApXITeKTypa: HOTallisi, CTAHAAPTH Ta 1HCTPYMEHTAIbHI
3aco0u. ApxiTekTypHi madiaonu i ctuii. KoHTpons sikocTi mpu BHOOpPI apXiTekTypu. Beryn B jeranbhe
mpoekTyBaHHs. JliarpaMu TMOCHTIIOBHOCTI Ta [iarpaMu TOTOKIB JaHWX B JETaJbHOMY IPOEKTYBaHHI.
Crnenumdikariss anropuTMiB, Ki1aciB Ta GyHKUil. 3pa3sku NpoeKkTyBaHHs. bidiioTekn cTaHgapTHUX IAOJIOHIB.
CrannapTy, HOTaIIis Ta IHCTPYMEHTaIIbHI 32cO00U MPOCKTYBaHHs. BIUIMB eTabHOT0 MPOEKTYBaHHS HA TPOSKT
Ilpepexesizumu — Beb TexHonorii, MoaentoBaHHs Ta OLliHKa MPOTPAMHOTO 3a0€3MeYCHHS
Kopexkeizumu — KoHcTpyrOBaHHS MPOTpaMHOTO 3a0e3nedeHHs], besneka mporpam i 1aHux

3amiaHoBaHa HaBYAIbHA AiISVIBLHICTB: JIeKIii — 34 To1, 1abopaTOpHi 3aHATTS — 34 TOJI, cCAMOCTiiTHa
pobota — 142 rox, pazom — 210 rog.

®opmu (MeTOAN) HABYAHHS: JIEKIIi] (3 BUKOPUCTAHHSM METO/IiB Bi3yaii3ailii); 1abopaTopHi 3aHATTS
(3 BUKOpHCTaHHIM METO/IiB KOMIT FOTEPHOT'0 MOJISITFOBAHHS ), CAMOCTiifHa poOoTa

@opMHu OUIHIOBAHHS Pe3yJbTATIB HABUAHHS: 3aXHCT JIa0OPaTOPHHUX POOi, TECTYBaHHS, ICIHT,
3aXHCT KyPCOBOTO MPOEKTY

DopMa ceMeCTPOBOI0 KOHTPOJIIO: iCITUT, 3aXHCT KYPCOBOTO TPOCKTY

HauaabHi pecypcu:

1. ®opkyn 0. B., Smmrara O.M. MeTtoanuHi BKa3iBKH 10 BUKOHAHHS KYPCOBOTO MPOEKTY 3 JUCIHILTIHHA
«ApXiTeKTypa Ta MPOEKTYBaHHS MPOrPaMHOTO 3a0e3Me4YeHHs» Uil CTYyAEHTIB creuianbHocTi 121
«Imxenepis nporpamuoro 3abesneueHus»/ 0. B. @opkyn, O.M.Amuna. — Xmenbuuipkuii: XHY,
2023. - 42 c.

2. KoHCHeKT JeKIiil 3 AUCHUILTIHE «APXITEKTypa Ta MPOEKTYBaHHs MPOTPAMHOTO 3a0e3MeYeHHSD ISt
31100yBaviB BUIIOT OCBITH mepinoro (bakalaBpCchKOro) piBHS 32 OCBITHBO-NIPOQECIHHOI MPOrpamMoro
«Imxenepiss mporpamHoro 3abesnedeHHsi» 13 crnemianbHocTi 121 — «lHXKEHepis TPOTPaMHOrO
3abe3neueHHs» / Yki. B.B.3aBropomniii, K.M.SlnoBa. — Kam’staewke: JJJATY, 2019.— 144c.

3. Mapriu P. Yucra apxitexrypa /Pobept Maprin. — Xapkis: ®abyina, 2019. — 416 c.

4. ®pimen E. Head First. I[Tarepuu npoexrysanns /Epik @pimen, Enizaber Po6con. — Xapkis: @adyia,
2020. - 672 c.



5. Richards M. Fundamentals of Software Architecture: An Engineering Approach / Mark Richards,
NealFord. — Sebastopol, California: O'Reilly Media — 1st edition, 2020. — 419 p.

6. Lanciaux R. Modern Front-end Architecture: Optimize Your Front-end Development with
Components, Storybook, and Mise en Place Philosophy / Ryan Lanciaux — New York: Apress, 2021 —
144 p.

7. Frighi V. Smart Architecture — A Sustainable Approach for Transparent Building ComponentsDesign
/ Valentina Frighi — Berlin: Springer — 1st edition, 2022. — 293 p.

8. MoaynbHe cepenosuiie i HapyanHs. Jloctyn 10 pecypey: https:/msn.khmnu.edu.ua.

9. Enekrponna 6i6mioreka yniBepcutety. JlocTym 1o pecypey: http://library.khmnu.edu.ua

10. Penosurapiit XHVY :https://elar.khmnu.edu.ua/home

Bukaanaudi: kanaunaT TexHiuHUX Hayk, nqoueHT Okcana SIIMHA O.M., kaHaunaT TeXHIYHUX HaYK,
nouent FOpiit ®OPKYH



3. MOSAICHIOBAJIBHA 3AIIMCKA
JlucruIutina «ApXiTeKTypa Ta MPOEKTYBaHHS IIPOTPAMHOr0 3a0e3MeUeHHs» € OJHIEI0 13 JTUCHUTUTIH
npodeciiHol MArOTOBKK 1 3aiiMae MPOBITHE MicIe y MiAroTOBII (DaxiBI[iB OCBITHBOTO PIBHS
"OGakanaBp” 3a OCBITHBO-TIPOQECIfHOI0 mporpaMoro "[HKeHepis mMporpaMHOro 3a0e3NeUeHHS

Mema oOucyunninu. Ha OCHOBI BUBUEHHsS TEOPETUYHHX OCHOB 3 MOJEIIOBaHHS, PO3POOKH Ta
MPOEKTYBaHH: Ha OCHOBI IIA0JIOHIB Ta KapKaciB MPOrpaMHOTO 3a0e3MedeHHs, a TAKOX BHBUEHHS OCHOBHHUX
CTaHAAPTIB, BUMOT Ta TOTOBUX KOHCTPYKIIiH, SIKi BAKOPHCTOBYIOTECS TIPH PO3POOITi Ta TPOSKTYBaHHI BETUKHUX
MPOTpaMHUX AOAATKIB, CTYACHTH MAalOTh HAOyTH MPaKTUYHUX HABHUUOK CTBOPEHHS apXiTeKTypH Ta
JIETATFHOTO MPOEKTYBAHHS MTPOTPaMHUX MPOAYKTIB 3 BHKOPHCTAHHSAM CY4aCHHX METOJIIB Ta 3aCO0iB.
Ilpepexesizumu — Beb Texnonorii, MoaentoBaHHs Ta OLIHKa IPOTPAMHOT0 3a0e3MeYeHHS
Kopexesizumu — KoHcTpyroBaHHsI pOrpaMHOro 3a0e3neyeHHs, be3neka mporpam i 1aHux

Ilpeomem Oucyunninu. Teopis 1 mpakTHKa 3aCTOCYBaHHS 0a30BMX METO/IB Ta 3ac00iB PO3pOOKH i
MpOeKTyBaHHA apxiTekTypH [13.

3agoanna oucyunninu. Hagatu cryneHTaM 3HaHHS 1 MPaKTHYHI HABUYKU 3 OCHOB MPOCKTYBaHHS Ta
po3pobku apxitektypu I13.

BianmosigHo 1o Cmanodapmy éuwioi océimu i3 Ta OCBITHBOI MPOTPAMH JUCIHUILIIHA CIIPUSIE
3a0€3MeYeHHIO:
KOMnemeHmHocmeu.

®K?2. 3gatHicTs OpaTH y9acTh Y MPOEKTYBaHHI POTPAMHOTO 3a0€3MeUeHHS, BKIIFOUAIOYH IMPOBEICHHS
MoJiemoBaHHs ((OpMaNbHUN OMKC) HOTO CTPYK- TYypH, IOBEAIHKH Ta MPOIIECiB PYHKIIOHYyBaHHSI.

®K3. 3naTHICTh pO3pOOIATH apXiTEKTYPH, MOAYII Ta KOMIIOHEHTH ITPOTPAMHUX CHCTEM.

®K10. 3paTHICTP HAKONUYYyBaTH, OOpPOOJSATH Ta CHUCTEMATH3YBaTH NPOQECiiiHI 3HAHHS MO0
CTBOPEHHS 1 CyNPOBOUKEHHS NMPOrPaMHOT0 3a0e3MeUeHHs Ta BH3HAHHS BaXKJIIMBOCTI HABYAHHS HPOTATOM
BCHOTO JKHUTTSL.

®K11. 3parHicTs peanizoByBaTh a3u Ta iTepalmii >KUTTEBOIO HUKIY MPOTPAMHHUX CHCTEM Ta
iH(opMaIifHIX TEXHOJOTIi Ha OCHOBI BIAMOBIAHMX MoOAeNed 1 MiAXOMIB PO3POOKH TPOrPaMHOTO
3a0e3MeYeHHs.

®K12. 3naTHICTh 3MIHCHIOBATH MPOIIEC 1HTETpaIlii CUCTEMH, 3aCTOCOBYBAaTH CTAHIAPTH 1 MPOLEAYPH
yIpaBIiHHSA 3MiHAMU JJIs1 TATPUMKH IUTICHOCTI, 3arajibHO1 ()YHKIIOHAIBHOCTI 1 HAAIHHOCTI MPOrPaMHOTO
3a0e3MeYeHHs.

®K13. 3patHicTh OOIPYHTOBaHO OOMpaTH Ta OCBOIOBATH IHCTpYMEHTapid 3 po3poOku Ta
CYIIPOBO/DKEHHSI TPOTPaMHOI0 3a0€311eYeHHSI.

nPOZPAMHUX pe3YIbmamie HA6UAHHA

IIPH1 AmnamizyBaTty, HiJIECTIPSIMOBAHO IITyKATH i BUOMpPATH HEOOXiAHI JIsl BUPIIICHHS IpodeciitHnx
3aBJIaHb iHPOPMAIIIHHO-/TOBITHUKOBI PECYPCH 1 3HAHHS 3 YpaXyBaHHSAM CY4aCHUX JIOCSITHEHb HAYKH 1 TEXHIKH.

ITPH3. 3Hatu ocHOBHI nporecH, Ga3u Ta iTepalii KUTTEBOTO MUKIY IPOrpaMHOTo 3a0e3NneueHHS.

IPH10. IIpoBoauTH mepenrnpoeKTHE OOCTEeXKEHHs MpeIMeTHOiI 00nacTi, CUCTeMHHUH aHami3 00'ekTa
MPOEKTYBaHHSI.

IMPH11. Bubupatn BUXiAHI AaHi JJIs TPOEKTYBaHHs, KEPYIOUHCh (HOPMATBHUMH METOJAAMHU OIUCY
BHAMOT T4 MOJICITFOBaHHSI.

IIP12. 3acTtocoByBaTH Ha MPaKTUI[l €(PEKTHBHI MIXOAM IIOJ0 MPOEKTYBAaHHSI MPOTrPAMHOIO
3a0€e3IeUeHHSI.

ITP14. 3actocoByBaTHM Ha TMpPaKTHIli 1HCTPYMEHTAIbHI MpOrpaMHi 3aco0M JOMEHHOTO aHawi3y,
MPOEKTYBAHHS, TECTYBaHHS, Bi3yaii3ailii, BAMIpIOBaHb Ta JJOKYMEHTYBaHHS IIPOrPAMHOTO 3a0e3IIeUCHHSI.

Pezynomamu nasuanna. CTyneHT, SIKUN YCIIITHO 3aBEPIIUB BUBUEHHS AUCIUIUIIHU, MAE:
AmHaiizyBaTH, LUIECHPSIMOBAaHO IIyKaTW i BUOMpaTH HEOOXimHI Ui BHpIMIEHHS NpoQeciiHuX 3aBAaHb
1H(pOpMAaIliTHO-TOBITHUKOBI PECYpCH 1 3HAHHS 3 ypaxXyBaHHSIM CyYaCHHX JIOCSTHEHb HAyKH 1 TEXHIKU. 3HATH
OCHOBHI TmponecH, ¢Ga3u Ta irepamii JXKHUTTEBOTO IHUKIY MPOTrpaMHOro 3abe3rnedyeHHs. [IpoBoauTh
MEPEANPOEKTHE OOCTE)KEHHS MPEeAMETHOI 00JIacTi, CUCTEeMHHUI aHami3 o0'ekTa HpoekTyBaHHS. Bubuparn
BUXIJIHI JIaH1 Ui TIPOEKTYBAaHHS, KEPYIOUUCh (OPMATEHUMH METOJaMU OIHCY BUMOT Ta MOJICITIOBAHHSI.
3acTocoByBaTH Ha TpaKTHI e€(PEKTHBHI MIIXOAM MIOAO TPOEKTYBAHHS IPOTPAMHOTO 3a0e3ICUCHHSI.
3acTocoBYBaTH Ha NPAKTHLl iHCTPYMEHTAIbHI MPOrpaMHi 3aco0M JOMEHHOIO aHalidy, MPOEKTYyBaHH,
TECTyBaHHJ, Bizyallizallii, BUMipIOBaHb Ta JOKYMEHTYBaHHS IpOrpaMHOro 3abesneueHHs. Po3ymitu cyTHicHI
XapaKTEPUTHKHU apXITEKTypH MPOTPaMHUX 3aCTOCYHKIB 1 MITXOIH O IX aHAJi3y Ta MPOCKTYBaHHS, OCHOBHI
TUIH apXiTEKTyp Ta iX ocoONMBOCTI, 3a1a4i npoektryBanHs [13; BukopuctoByBaTi MOBY MoemtoBaHas UML
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JUISL TIPOCKTYBaHHS TIPOTPAaMHUX 3aCTOCYHKIB, BHKOPHCTOBYBaTH CTaHIAPTHI 3aco0M 1 HOTaIlii s
JOKYMEHTYBaHHs apxiTekrypu Ta intepdeiicy II3; Bomomitm 3acobamMu MPOEKTYBaHHS MPOTPaMHOTO
3a0e3MeUeHHsT 1 METOAaMH CTPYKTYpHOTO Ta OO0'€KTHO-OPIEHTOBAHOTO NPOEKTYBaHHS MPOTrPaMHOTO
3a0e3MedYeH s ; BMITH KOPUCTYBATUCS apXiTEKTYpHIUMH IMA0IOHAMH ITPOEKTYBAaHHS Ta 3aCTOCOBYBATH iX IPH
CTBOPEHHI NPOrpaMHHUX 3aCTOCYHKIB; cTBOpIOBaTH [13 BHKOPHCTOBYIOYM THIOBI apXiTEKTYpHI CTHII Ta
pilleHHs 3 BpaxyBaHHSIM OCOOJIHMBOCTEH 3aCTOCYBaHHS; MPOEKTYBaTH KopmopaTuBHe [13 3 BHKOpHCTaHHSAM
THUTIOBOT apXITEKTYpH KOPIIOPATHBHUX CUCTEM Ta TIATHOPM.

Ilonimuka Oucyunninu OpraHizanis OCBITHBOTO TNPOLECY 3 MUCHMIUTIHMA BiJIOBIiJa€ BUMOTaM
MOJIOXKEHB PO OpraHi3aliiHe 1 HABYaAIbHO-METOANYHE 3a0€311eYeHHS OCBITHBOTO MPOIIECY, OCBITHIN
mporpami Ta HaB4aabHOMY IIaHy. CTyIeHT 3000B’13aHMIA BiBIAYBATH JISKIIii, MPAKTUYHI 3aHSTTS,
JabopaTopHi poOOTH, TOIIO, 3T1THO 3 PO3KJIAJIOM, HE 3ali3HIOBATHUCS HA 3aHATTS, BUKOHYBATH YCi
3aBJaHHS Ta KOHTPOJbHI TOYKH BIAMOBIAHO 10 Tpadika. [Ipomymieni npaxTuuHi 3aHATTS 1
nabopaTopHi poOOTH CTYAEHT 3000B’SI3aHHMI OIpaIIOBAaTH CAMOCTIMHO y TOBHOMY o00cs31 i1
BIJI3BITYBATH IEepeJI BUKJIaIaueM HE Mi3HIIIe, HiK 3a THKIEHB JI0 4eproBoi atecratii. o mpaktnaHmx
3aHATH 1 J1a0OPAaTOPHUX POOIT CTYACHT Ma€ MiATOTYBATHUCS 32 BIAMOBITHOI TEMOIO 1 MPOSBIATH
akTUBHICTH. HaOyTTi 0c00010 3HaHHS 3 TUCHHUIUTIHU a00 11 OKpeMuX po3/iiiB y HehopMabHil OCBITI
3apaxOBYIOTHCS BiAMOBITHO 110 [1010KEHHS PO MOPAIOK Mepe3apaxyBaHHs pe3yJIbTaTiB HaBYaHHS
Ta BU3HAUCHHS akagemiuHoi pizHumi y XHY.



4. CTPYKTYPA 3AJIIKOBUX KPEJIUTIB JUCHUIIJITHU

Jla0. Cam. po0.
Tema Jlexiui pOG. oBHa
Jlenna ¢popma HaBuanHs (3 Kypc, 2 ceMecTp)
Tema 1. BeTym 10 apXiTeKTypH IpOrpaMHOTO 2 6
3a0e3neueHHs 4
Tema 2. Mogaeini, KapkacH Ta 3pa3Ku MPOEKTYBaHHS 4 8
Tema 3. Tumu apxiTekTyp Ta iX MOJCII 2 4 12
Tema 4. ApXiTeKTypa: HOTaIlis, CTaHIaPTH Ta 2 12
IHCTPYMEHTAJIbHI 3ac00U POESKTYBAaHHS 8
Tema 5. ApXiTeKTypHI Ia0JI0OHH 1 CTHJIL 2 12
Tema 6. KoHTposb SKOCTI IpU BUOOP1 apXiTEKTYpH 2 12
Tema 7. Bctyn B eTanbHe MPOEKTYBaHHS 4 8 14
Tema 8. [liarpamu MOCTIIOBHOCTI Ta JiarpamMu IMOTOKIB 2 12
JTAaHUX B MTPOEKTYBaHHI1 IPOrpaMHOro 3abe3neueHHs 4
Tema 9. Cnenncikarist anroputmiBs, KIaciB Ta QyHKIIH 4 14
Tema 10. 3pa3ku npoeKTyBaHHS 4 4 14
Tema 11. biGmioTexkn cTaHIAPTHUX MIA0JIOHIB 4 ) 14
Tema 12. BB 1eTanbHOTO MPOEKTYBAHHS HA TPOCKT 2 12
Bcenboro 3a pik: 34 34 142




5. MPOT'PAMA HABYAJIBHOI JIUCHUITJITHUA
5.1. 3micT JIeKIiHHOTO0 KypCy

[epenik TeM ek

Kinpkicth
T'ogun

2

3

Beryn o apxitekTypu nporpamHoro 3ade3nedenns. Ormisy TeXHoor il
po3poOku. TIoHATTS apXiTeKTypH mporpamHoro 3abesmeueHss. Llimi
Bubopy apxirekrypu. Jexommosuriis [1]; [2];[3];[4];[5]

Mogperni, KapkacH Ta 3pa3Kd MPOEKTYBaHHS. BUKOpuCTaHHSA MOJETIeH.
VYuidikosana mosa moaemoBants (UML). Kapkacu. [1]; [2]; [3]

Mogperni, Kapkacu Ta 3pa3ku MpoekTyBaHHs. Kitacudikaris apxiTexkryp.
3pa3ku npoekryBaHHsi. Komnonentu.[1]; [4]

Tunu apxitekTyp Ta iX MozAemni. ApXiTeKTYpH, 3aCHOBaHI Ha IMOTOKaxX
nanux. HesanexxHi kommoHeHTd. BiptyanpHi MamuHi. Pemo3uTtophi
apxitektypu. PiBHeBi apxitektypu. JlomaTku 31  3MIIIaHOO
apxitekryporo. [Iporeaypa subopy apxitexrypu [1]; [2] ;[4];[5]

ApXiTeKTypa: HOTaIis, CTaHIAPTH Ta IHCTPYMEHTAJIbHI 3acoOu.
Hortauis. Inctpymentanshi 3acodu. Crangapt IEEE/ANSI ans onucy
npoekTa [1]; [2] ;[3];[4]

ApxitektypHi mabmonu 1 cTwiai. OCHOBHI apXiTeKTYpHI CTHIIL.
[loeqHanHs apXiTeKTypHUX CTHJIIB. ApXIiTEKTypa KIi€HT/cepBep.
KomnonentHa apxitekrypa. [IpoekTyBaHHsS Ha OCHOBI MpEIMETHOI
obmacti.  bBaratomapoBa  apxitektypa.  OO0'€eKTHO-Opi€HTOBaHa
apxiTekTypa. ApXiTeKTypa, 3acHOBaHa Ha IIWHI MOBIAOMJICHb.
CepgicHo-opientoBana apxitekrypa. [1]; [2];[3] ;[4];[6]

Kontpons skocti mpu BuOOpi apxitekrypu. Skicte Ta BuOIp
apxiTektypu. Bulip 3 anpTepHaTuBHUX apXxiTekTyp. llepeBipka
apXiTEKTypH 3 JOIIOMOTOI0 BapiaHTIB BUKOPUCTAHHS. [HCIIEKTYBaHHS
BUOOpY apxiTekTypu. Brutue Bubopy apxirektypu va SPMP. [1]; [2];

[3]:[6]

Beryn B geranpHe  mpoekTyBaHHA.  [IoHATTS  AeranmbHOrO
npoektyBaHHs.  CHIBBIIHOIIEHHS  BaplaHTIB ~ BUKOPHUCTaHHS,
apxiTeKTypu Ta JETaJbHOIO MPOEKTYBaHHA. THIOBa cxema mpolecy
neranpHOro npoektyBanus. [1]; [2] ; [3] ;[4L:[5]

Beryn B aeranbHe npoekTyBaHHs. [IpoektyBanns no cxemi USDP —
BUMOTH,  aHalli3, [pPOEKTyBaHHS,  peaii3alis, TeCTyBaHHS.
IIpoextyBanHss Ta iHTep¢eiicu. IIOBTOPHO  BHMKOPHCTOBYBaHI
enementn.[1]; [2] ; [3]; [D]

10

Jliarpamu mOCIiIOBHOCTI Ta JiarpaMu MOTOKIB IaHUX B JIETAILHOMY
MpOeKTyBaHHI. JleTanbHi AiarpaMu mociiIoBHOCTI. JleTanbpHi
miarpamu notokiB ganux [1]; [2] ; [3] ;[4];[6]

11

Creuudikariis aaroputMis, KiaciB Ta QyHKuii. [HBapiaHTu Kiacy.
IuBapianT, nepeaymMoBH Ta miciasyMoBH (yHKuii. biok-cxemu.
IceBmoko . Bukoprcranus 0;10k-cxem ta rcesaokony [1]; [2]; [3];[4]

12

Crnenudikariisi aropuT™is, kiaciB Ta (yHKIii. [HBapiaHTH Kiacy.
[uBapianTu, mnepexymMoBH Ta miciasymMoBH (GyHKIINA. biok-cxemu.
IlceBmokon.  BukopucranHs  OJOK-CXeM  Ta  IICEBJOKOAY

[1]:[2):[3L:[4]:][5]:16]

13

3pa3ku  MpOEKTyBaHHsA. [IpwiloMH JIETaJbHOTO IMPOCKTYBAaHHS.
Kpeaniiini 3pa3zku npoekTyBaHHs. CTPyKTYpHI 3pa3Ku IPOEKTyBaHHS.
3pa3ku MPOEKTYBaHHsS, 3acHOBaHI Ha moBemiHIli goxatka [1];[2];

[3]:[4]:[6]
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3pasku  mpoekTyBaHHS. IlaTepHu  TOBEOiHKM.  AHTHIIATEPHU

npoektyBanus [3];[4];[6] 2

15 | biGmiotekn crangaptHux maOnoHiB. CrapmapTd, HOTalis Ta
IHCTpYMEHTAJIbHI 3aco0M TpoekTyBaHHS. bibmioTeka craHIapTHUX 2
mrabusonis (STL) C++. [3];[4];[6]

16 | bibmioreku ctanaaptHux mabaoHiB. Ctangapt IEEE 890. Mosa UML.
[HCTpYMEHTH, 1110 BUKOPHCTOBYIOTH BUXITHHNA Kox: Javadoc 2
[1]; [3] :[4]:[6]

17 | BB geTanpHOTO IpOeKTyBaHHS Ha MpoekT. OriHka 06’ eMy pooiT 3
JOTIOMOTOI0  JIETAJILHOTO TMPOEKTYBaHHS. SIKICTH 1 METpUKH B
NeTallbHOMY  NpPOEKTyBaHHI. [HCHekTyBaHHS Ui JETaJbHOTrO 2
MIPOEKTYBaHHS
[11; [2] ; [3] :[4L:[5]

Bcporo 3a cemectp: 34




5.2 3MICT JIABOPATOPHUX 3AHATH

No Kinb-
nab. . . KICTb
Temu mabopaTopHUX 3aHATH T X 3MICT
3aHST TOJIUH
TS
1 2 3
1 JlabopaTopna pob6oTa Nel Oninka Ta BUOIp KOMIOHEHTIB IPOTrPaMHOTO 4
' 3a0e3neueHHs
5 JIaGoparopna po6ota Ne2 BUKOpUCTaHHS Pi3HUX TUIIB apXiTEKTyp 4
' nporpamMHoro 3abe3nedeHns. [1labionu mpoekTyBaHHS
3. JIaGoparopna po6ota Ne3 PoGoTa 101aTKiB 13 3MIIIAHOIO apXiTEKTYpPOIO 4
4 JIaboparopHa po6ota Ne4 BUKOpHCTaHHS CTaHAAPTIB Ta IHCTPYMEHTAIBHHIX 4
' 3aco0iB MpHU Po3pOOIll apXITEKTYPH MPOrPaMHOTo 3a0e3MeUeHHS
5 JIaboparopua po6ota Ne5 [TouaTkoBuUl eTar MPOSKTYBAHHS. JTOCIIKCHHS 4
) MpeAMETHOT 00macTi
6 JlaboparopHa po6ota Ne: Po3poOka apXiTeKTypH MPOrpaMHOi CUCTEMHU: BUOIP 4
' TUITY apXITEKTYPH Ta OMHC JEKOMIIO3HIIIi
7 JIaboparopna po6ota Ne7 Po3poOka apXiTeKTypH MPOrpaMHOi CUCTEMH: OITUC 4
' 3aJIe)KHOCTEH Ta OmHC iHTEepdeicy
8 JIaGoparopHna podota Ne§ JleTanpHe MPOEKTyBaHHS IPOTPAMHOT CUCTEMH: 6
' MOy Ta AaHi
Bceboro: 34




5.3 3MICT CAMOCTIMHOI POBOTHU

CamocriiiHa po0oTa CTYICHTIB Oernoi (OpMH HaBYAHHS IMOJSTAE€ y CHUCTEMATUYHOMY
OTPAIFOBaHHI MPOTPaMHOI0 MaTrepiaiy, MiATOTOBIN 10 BUKOHAHHS 1 3aXHCTY JabOpaTOpHUX POOIT,
TECTYBaHHs 3 TEOPETUYHOTO Marepially, BUKOHAHHI I1HIUBIAyaJbHUX 3aBJaHb, B TOMY YHCII
KypPCOBOTO IIPOEKTY, TOIILIO.

Homep . T KiabkicTn
3MicT camocTiiiHOT po6oTH
TeMHU rOIUH

1 2 3

OmnpamoBaHHs JEKLIIHHOTO MaTepiaiy, MArOTOBKA 10 BUKOHAHHS
1 nabopaTtopHoi podotu Ne 1. BusHaueHHsI TEMaTHKU KypCOBOTO
IPOEKTY.

OmnparrroBanHs JEKIIIHOTO MaTepiaty, MiAroTOBKa 0 3aXUCTY 8
2 nabopaTopHoi podoTu Ne 1. Busnauenns 3apnanp 10 KII. Ananis
OCTaHHIX MyOJTiKaLii, TOCTIKEHb Ta ICHYIOUHX pillleHb

OnparroBaHHs JEKIIIHOro Marepiaiy, MiAroToBKa 10 BUKOHAHHS 8
3 naboparopaux podit Ne 2. [ToctaHOBKa 3a7a4i Ta MEPETIK 3a0a4 JIs
peamizanii BignoBigHo 10 Temaruku KI1.

OmnparrroBanHs JEKIIHOTO MaTepiany, MiaroToBKa 10 3aXHUCTY 8
4 naboparoproi pobotu Ne 2. [TocraHoBKa 3a/1a4i Ta mepesnik 3a1a4y
Juis peatizamii BiamosigHo no Temaruku KII.

OnparroBaHHs JEKIIHOro Marepiaiy, MiAroToBKa 10 BUKOHAHHS 8
5 nabopatoproi podotu Ne 3. Bubip Triry apXiTekTypH
IpOrpaMHOro 3abe3neueHHsl BiaAnoBiiHO 10 3aBaaHb KII
OmnparroBaHHs JEKIIHHOro MaTepiaty, MiAroTOBKA 10 3aXUCTY 8
6 nabopatopraux poOiT Ne 3. Bubip tumny apxiTekrypu
IPOTrPaMHOro 3a0e3nedeHHs

OmnpatroBaHHs JIEKIIMHOTO MaTepiaty, MATOTOBKA 10 BUKOHAHHS 8
7 naboparopHoi pobotu Ne 4. Onuc AeKOMITO3UIIii BiIMTOBIAHO 0
3aBaanp KII

OmnparroBaHHs JEKIiIHOro MaTepiaty, MiAroTOBKA 10 3aXUCTY 8
8 nabopaTopHoi po6oTu Ne 4. Onuc 1eKOMMIO3UIIIT BIAMOBIIHO 10
3amanb KII

OmnpairoBaHHs JIEKIIMHOTO MaTepiaty, MATOTOBKA 10 BUKOHAHHS 8
nabopatopHoi podotu Ne 5. Onuc 3anexHocTel
OmnpairoBaHHS JIEKIIMHOrO MaTepiaiy, HIATOTOBKA JI0 3aXUCTY 10
10 naboparopHoi pobotu Ne 5. Omnuc 3a1eKHOCTEH BIAMOBITHO 70
3aBaanb KII

OnpargroBaHHs JEKIIIHOro MaTepiaty, MiAroToBKa 10 BUKOHAHHS 8
11 naboparopHoi pobotu Ne 6. Onuc iHTepdeiicy BIAMOBIIHO 10
3amanb K11

OmnpairoBaHHs JIEKIIHHOro MaTepiaiy, HATOTOBKA JI0 3aXUCTY 10
12 nabopatopHoi podotu Ne 6. Onmc iHTep¢eiicy BiAMOBIAHO 10
3apaanb KII

OmnpatroBaHHs JIEKIIHHOTO MaTepiaity, MATOTOBKA 10 BUKOHAHHS 8
13 nabopatopHoi podotu Ne 7. JleTasibHe MPOEKTYBaHHS MOJTYJIiB
BiAmoBigHO 10 3aBaanb Kl

OmnparrroBaHHs JEKIIIHOT0 MaTepiaty, MiAroTOBKa J0 3aXUCTY 10
14 naboparopHoi pobotu Ne 7. JleranpHe NpOEKTyBaHHS MOIYJIiB
BIAMOBIAHO 10 3aBaanb KII
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15

OmnparrroBanHs JEKIIIHOTO MaTepiaty, MiAroToBKa 0 BUKOHAHHS
nabopaTopHoi po6oTu Ne 8. JlerampHe MPOECKTYBaHHS JaHUX
BiAIMOBiAHO 110 3aBaanb KI1

16

OmnpairoBaHHs JIGKIIHHOro MaTepiaiy, HiArOTOBKA 10 BAKOHAHHS
naboparopHoi poootu Ne 8. OdhopmiieHHS TOSICHIOBAILHOT 3aITUCKU
KII ta mepeBipka Ha anTHmuiariat. IligroroBka no 3axucty KII.

17

OmnparroBanHs JEKIIHOTO MaTepiaty, MiAroTOBKa 0 3aXUCTY
nabopaTopHoi po6oTu Ne 8. Iligroroska o 3axucty KII.

Pa3om 3a cemectp

142
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5.4 KYPCOBE ITPOEKTYBAHHSA

Ha inauBinyanpHy poOOTY CTyJaeHTaM MOBHOI popMU HaBYaHHS B 6 ceMecTpi 3aljIaHOBaHO
BUKOHAHHS KYpPCOBOTO NPOEKTY 3 TUCHMIUIIHM ,,ApXiT€KTypa Ta IMPOEKTYBaHHS MPOTPAMHOTO
3a0e3neveHHs”, KU 3aXUIIAEThCA Ha IICTHaauaToMy TxkHI VI cemectpy st aeHHOI dhopmu
HaBYaHHS.

Metoro KypcoBOro HpOEKTYBaHHS € MOIJIMOJEHHSA Ta 3aKpIIUIEHHS TEOPETUYHMX 3HAHb,
OJIEpKaHUX CTYACHTOM IpH BHMBUYEHHI JAHOi JUCLMIUIIH, 3aCTOCYBAaHHS iX JUISI KOMIUIEKCHOTO
BUpIIIEHHS TMHUTaHb, SKI BUHUKAIOTh MPH PO3POOIl apXITEKTypH Ta MPOCKTYyBaHHI MPOrPaMHOTO
3a0e31eueHHs.

Y mporieci poOOTH HaJ KypCOBHUM IPOCKTOM CTYACHT MOBHWHEH IMPOSBUTH IHIIIATUBY Ta
CaMOCTIHHICTh P OOIPYHTYBaHHI Ta BUOOPI KOHCTPYKTHUBHHX 1 TEXHOJIOTIYHHX PillleHb, 1110 OYIyTh
3aCTOCOBAHI MPU MPOEKTYBAHHI IPOrPAMHOrO MPOAYKTY, BUKOPUCTOBYIOUM NP LIbOMY 3HAHHS Ta
NPaKTUYHI HAaBUYKH 3 JUCIMIUIIH, SKi BHBYAQJIUCS paHille, 30KpeMa 00’ €KTHO-OPi€HTOBAHOTO
IporpaMyBaHHs, MOJEJIIOBAHHSA HIPOTrpaMHOro 3ale3ledyeHHs, 0a3M MaHUX, aHaJI3y BUMOI [0
MPOrPaMHOTO 3a0€3TeUeHHS.

[Tpubnu3nuit o0cAr po3paxyHKOBO-TOsiICHIOBaNnbHOT 3anucku Bix 30 mo 50 cropinok. [Ipu
BUKOHAHHI KYpPCOBOTO TPOEKTY CTYACHTH KOPUCTYIOTHCS BIJNOBITHUMH METOIUYHUMHU
pekoMeHaalisaMu. TemaTuka KypcoBHX MPOEKTIB 3aTBEPKYEThCS Ha 3acilaHHI KadeIpu.

Koncynbranii 3 KypcoBOro NpoeKTy 3[iHCHIOE KEpIBHUK MPOEKTY — BHKJIamad Kadempu
BIAMOBIAHO 10 Tpadiky, 3aTBEpKEHOro Ha 3acigaHHi kadedpu. 3axuCT KypCOBOTO IPOEKTY
3MIACHIOETBCS TICISA MOTO TEepeBipKH KEpIBHUKOM Iepel] KOMICi€lo, sKa CKIAmZaeThCcst 3 2-3
BUKJIafa4iB kadeapu. J{o ckiiany koMicii 000B’I3KOBO BXOJUTH KEPIBHUK MPOEKTY.

Kpurepii ouinroBanns. O1iHIOBaHHS KypCOBOTO MPOEKTY 3AIHCHIOETHCS 32 BUAAMHU POOIT
3TiTHO 3 po3MoAuIoM 1 BaroBuMH Koedimientamu. OIliHKa «BIIMIHHO/A» BHUCTABISETHCA 3a
BUCOKOSIKICHO BHMKOHaHI MPOrpaMHHUH TPOMYKT 1 TOSACHIOBAIbHY 3allUCKy 0€3 TOMMIOK,
OPUTIHAIBHICTh MPOrPAMHOIO MPOJYKTY, JOTPUMaHHs BUMOr odopMieHHs. JlomoBiJb 1 3aXHCT
po0OOTH OOTPYHTOBaHI, BHSBJICHI KOMIUICKCHI 3HAHHS 31 CICMiaJbHUX AWCIHUILIIH CTOCOBHO TEMH
KypCOBOT'O IIPOEKTY.

Ouinka «100pe/B» BucTaBisieTbes 3a IKICHE BUKOHAHHS KYPCOBOTO ITPOEKTY MPH OJIHIN-IBOX
HE3HAUYHUX IIOMUJIKAX YW HEJOCHUTHh BIIEBHEHI BIAIIOBINI Ha OJHE-IBa IUTaHHA Kowmicii. OiiHka
«7100pe/C» BUCTaBIAETbCA 3@ SKICHO BHMKOHAHUN TIPOEKT, JOTPUMaHHI YCIX BHMOI, IO
npes’ ABISIOTHCS 1O KypCOBOT'O MPOEKTY, 3a IBI-TPU HE3HAYHI MOMMJIIKH MPH peasi3alii MocTaBIeHOol
3a/1a4l Y¥ MOSICHIOBAJIbHIN 3aIKCIIl, HE YITKI BAMOBI/II HA JIBA-TPU MUTAHHS KOMICIi.

Ominka «3aoBuIbHO/D» BUCTaBIAETHCS, SKIO B MOSCHIOBAIBHIN 3alIUCIIl YU IPOTPaAMHOMY
MPOAYKTI BUSBJICHI IOMUJIKH, € HE3HAUHI MOPYIIEHHS BUMOT /10 O)OPMIIEHHS ITPOEKTY, HEBIIEBHEH1
BiJIMOBi/Ii HA OCHOBHI MMUTaHHS 3 TEMH MIPOEKTY.

Oninka «3a10BU1bHO/E)» BUCTaBNIsA€THCS, SKIIO B MPOEKTI BUSABJICHI CYTTEBI MOMMIKH SIK B
HOSCHIOBAJIBbHIN 3amucIyi, Tak 1 B po3poOJeHOMY NMPOJYKTi, HEMPABUILHO OOTPYHTOBAHI MPUUHATI
KOHCTPYKTOPCHKI pillieHHs, Tpy0l TMOMHUJIKA Yy BIAMOBISIX Ha 3allUTaHHS WICHIB KOMICIi,
HEBIIEBHEHOMY 3aXUCT1 B LIIJIOMY.

Oninka «He3anoBU1bHO/FX/F» BUCTaBISETHCS, SIKIIO B MPOEKTI BUOPaH1 HETIPaBUIbHI METOIN
NPOEKTYBaHHS, a00 32 HEBIAMOBIAHICTh 3MICTY 1 JIICTUHTY NMPOTpaMU 3aTBEpPKEH1i TeMi KypcoBOTo
NIPOCKTY, KOJM CTYJIEHT HE OpPIEHTYEThCS B TOMY, IIO BHUKOHaB. Y IIbOMY BHIIaJKy CTYACHT
IpeJICTaBIIsIE BUIIPABIEHY POOOTY Ha MOBTOPHUMN 3aXUCT, a00 HOMY BHIA€ETHCS HOBA T€Ma MPOEKTY 1
MPU3HAYAETHCS TEPMIH HOTO BUKOHAHHS 1 3aXUCTY.

IIpudau3Ha TeMaTHKAa KypCOBHX NPOEKTIB

1. Po3pobka apXiTeKTypu 1 KOMIIOHEHTIB MpOrpaMHO-iHpOpMaIiiHOro 3a0e3MeyeHHs
iH(popMaliifHOT CUCTeMH MIATPUMKH YXBaJICHHS PillleHb MO0 (popMyBaHHIO BUPOOHUYO-OTEpaLiifHOl
CTparterii miAnpHUeEMCTB.

2. Po3poOka apXiTeKTypH i KOMIIOHEHTIB CUCTEMH IUIaHYBAaHHS 3aB/iaHb, 1II0 BUKOPUCTOBYE
AITOPUTMHU €KOHOMIYHUX MOJICIICH.
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3. Po3poOka apXiTeKTypu 1 KOMIIOHEHTIB MIPOTPAMHOTO KOMIUICKCY I aHalli3y
010METpUYHUX CUTHAIIB Ha MPUKJIIA/ll CHCTEMH aHaNli3y KJIaBiaTypHOTO MOYEPKY.

4. Po3poOka apxiTeKTypu 1 KOMIIOHEHTIB IHTEJIEKTyaJbHOTO areHTa Ha OCHOBI MOJeJi
JKATTE3JATHOI CUCTEMMU.

5. Po3po0xka apXiTeKTypH i KOMIIOHEHTIB CHCTeMH O0e3IeKH BeO-3aCTOCYHKY.

6. Po3poOka apxiTeKkTypu i KOMIIOHEHTIB TiJCHCcTeMH iH()OPMaIiiHOT Oe3MmeKH.

7. Po3poOka apXiTeKTypH i KOMIIOHEHTIB PO3IOI1JICHOT MOITYKOBOT CHCTEMHU.

8. Po3poOka apXiTeKTypH i KOMIIOHEHTIB 1HCTPYMEHTAIbHUX 3aCO0IB MIATPUMKH CHUCTEM
BUPIIICHHIO 3aB/IaHb.

9. Po3po0Oka apxiTeKTypu i KOMIOHEHTIB CUCTEMH PO3ITi3HABAHHS KECTIB.

10. Po3pobka apxiTeKTypu 1 KOMIIOHEHTIB MPOrPAMHOrO 3a0€3MEeUeHHS MJIs €JIeKTPOHHOI
01010TEeKH.

11. Po3pobxka apXiTeKTypH 1 KOMIIOHEHTIB aBTOMAaTH30BaHO1 CUCTEMHU TECTYBaHHS.

B inauBigyanbHOMY 3aBJJaHHI Ha KypCOBE IPOEKTYBAaHHS KOHKPETH3YIOThCS KOHCTPYKTHBHI
0COOJMBOCTI CTBOPIOBAHOTO MPOTPAMHOTO MPOIYKTY, Ta iX IOETAalHEe BHUKOHAHHS. 3aBJaHHS
BUJIA€THCS CTYACHTY Ha MEPIIOMY THXKHI CEMECTpPY, a 3aXUCT KypcoBoro — Ha 16 TwxkHi. Kypcosuii
MPOEKT CTYACHTH BHKOHYIOTH 3TiTHO 3 METOJMYHUMH BKa3iBKaMH JI0 KYPCOBOTO NMPOEKTYBAHHS 3
JUCLHUIUTIHUA «ApPXITEKTYpa Ta MPOEKTyBaHHS IPOrPaMHOT0 3a0e31eYeHHs»
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6. METOAU HABYAHHSA

IIporiec HaBYaHHS 3 AMCIMILIIHK IPYHTYETHCS Ha BUKOPUCTAHHI TPAJAMIIHHUX Ta CyYaCHUX
MeTOaiB. 30Kpema, JICKIii IPOBOJATHCS B OCHOBHOMY CIIOBECHHMMH METOJAaMH, a jJabopaTopHi
3aHATTS IPOBOJATHCS 3 BUKOPHCTAHHSIM 1H(POPMAIlIMHUX TEXHOJIOT1H, MaMCTEP-KJIaciB, IPAKTUKYMIB
1 MalTh 3a METYy — HAOyTTS CTYJACHTaMH IMPAKTUYHUX HABUYOK 3 IMPOCKTYBaHHS Ta PO3POOKHU
apXITEKTypH IPOrPaMHOI0 3a0€3MEUCHHS 32 Cy4aCHUMH METOJIMKAMHU, KOPUCTYBaHHS CIICIiaIbHUMHU
THCTpYMEHTAaMH MTPOCKTYBaHHS TOIIO.

7. ®OPMHU 1 METOJIHU OLHIHIOBAHHS PE3YJIBTATIB HABYAHHA

KosxHuii BUJT pOOOTH 3 JUCIUILIIHU OLIIHIOETHCS 33 YOTUPUOAIBHOIO IIKaior. CeMecTpoBa
M1JICYMKOBA OIlIHKA BU3HAYAETHCS K CEPEAHBO3BAKEHA 3 YCIX BH/IIB HaBYAIbLHOT pOOOTH, BAKOHAHUX
1 3JJaHMX TO3UTHBHO 3 BpaXyBaHHSAM KoedilieHTa Baromocti. BaroBi koedillieHTH 3MIHIOIOTHCS
3aJICKHO BiJI CTPYKTYPH JMCIUILIIHY 1 BaKJIMBOCTI OKpeMHX 11 BUAIB poOiT.. CTyIeHT, SKhii HaOpaB
MO3UTUBHUH CEPETHLO3BAXKCHIH Oall 32 MOTOYHY poOOTY 1 HE 3/1aB MiACYMKOBUN KOHTPOJIBHUH 3aXi
(ictIuT), BBAXKAETHCS HEBCTHUTAIOUHM.

IIpu ouiHIOBaHHI 3HAHb CTYACHTIB BUKOPHCTOBYIOTHCS PI3HI 3aCO0M KOHTPOJIIO, 30KpeMa:
YCHE ONMUTYBaHHS Iepes JOMYCKOM JI0 BUKOHAHHS na60paTopHo'1' poOOTH — 3MIMCHIOETHCSA Ha il
MOYATKY; 3aCBOEHHS TECOPETHYHOTO MaTep1aJ1y 3 TeM IMEPEBIPIETHCS TECTOBUM KOHTPOJIEM; SIKICTh
BHKOHAHHS, HAOYTTS TEOPETHUYHHMX 3HAHb 1 IPAKTUYHUX HABHYOK nepeBlps[eTI)ca IUIIXOM 3aXUCTY
KOXKHO1 J1abopaTopHOi poOOTH Ta I1HAMBIAYAJBHOIO 3aBAAHHS 3TiAHO 3 PoOOYOI MPOTrPaMoro
JUCIUILIIHA 1 pOOOYHMM HaBYAJIbLHHMM IIJIAHOM.

Ominka, sika BUCTABIIIETHCS 32 JJAOOPATOPHE 3aHATTS, CKIIAJIAETHCS 3 TAKUX CIIEMEHTIB: YCHE
OIUTYBaHHS CTyIICHTlB mepes  MOIYCKOM JI0  BHKOHAHHS na60paT0pH01 poboTH; 3HAHHS
TEOPETHYHOI'O MaTrepiany 3 TeMH; SIKICTh Od)OpMJ'IeHH}I MIPOTOKOJY 1 rpadiyHOi YaCTUHU; BMIHHS
CTyJICHTa OOTPYHTYBATH MPUHHATI KOHCTPYKTUBHI PillICHHS.

[Ipomymiene mabopaTopHe 3aHATTSA CTYJISHT IOBHHEH BiJIPALIOBATH B JIaOOpaToOpisx
Kadeapy He Mi3HIIIE, HiXK 3a JIBa THXKHI 10 KIHIS TEOPETHUHUX 3aHATh Y CEMECTPI.

[Tpu oriHIOBaHHI 3HAHB CTYJICHTIB BUKJIAJa4 KEPY€EThCS TAKUMHU KPUTEPISIMHU.

O1wiHka «BIIMIHHOY» BHCTaBIIETHCS CTYJICHTY, SKUM IITMOOKO 3aCBOIB MaTepiai Ta BMi€ HOro
parioHaIbHO 3aCTOCYBAaTH, 3HA€ METOJAMKHA Ta BMI€ HUMH KOPHUCTYBAaTHCS NMPU MPOSKTYBaHHI Ta
po3poOkm apxitektypu [13. BimMiaHa orminka nepeadadae rpaMOTHUM, JOTIYHHI BUKIIQA BiAIOBIII
(sIK B yCHIM, Tak 1 B TUCbMOBIH (hopmi), skicHe 30BHIIIHE oopmieHHs. CTyJAeHT MOBUHEH HA0yTH
MIPaKTUYHUX HABHYOK 3 pO3p0OKH Ta MpoekTyBaHHs pi3HUX TUMIB [13. CTy1eHT He TOBUHEH BaraTucs
MIPU BU03MIHI 3alIUTaHHS, TOBUHEH POOUTH JCTANIbHI Ta y3araibHIOKYl BUCHOBKH.

O1iHKY «7100pe» OTpUMYE CTYACHT 3a TTOBHE 3aCBOECHHS HABYAJILHOTO MaTepially, BOJIOAIHHS
MOHATIHHUM aIrapaToM, OPi€EHTYBaHHS B BUBUYCHOMY Marepiaji, CBIJOME BUKOPUCTAHHS 3HAHb IS
BHUpIIIEHHS MPAKTUYHKUX 3aBJIaHb, TPAMOTHHI BHKJIAJT BIJMOBIII, ajie y 3MICTi 1 (hopMi BiJIIOBI I MaJIH
Miclie OKpeMi1 HETOUYHOCTI (IMOXHUOKHM), HEUiTKI (OpMyYJIIOBaHHS 3aKOHOMIpHOCTEH ToIo. Biamnosias
CTyJICHTa Ma€ OyIyBaTHCh Ha OCHOBI CAMOCTIHHOTO MHUCJICHHSI.

OmiHky «7100pe» OTpUMY€E CTYACHT 3a MpaBWIbHY BIJMNOBIAb 3 JIBOMa-TphOMa CYTTEBHUMH
TIOMPLTKAMU.

OIlIHKK  «3aJIOBUIBHO» 3aCIIyTOBY€ CTYJEHT 3a HEIMOBHE OIAHyBaHHS IIPOTrPaMHOTO
MaTepiaiy, ajie OTpUMaHi 3HaHHS 1 Ha0yTi MPaKTUYHI HABUYKHU 3 pO3POOJIEHHS Ta mpoekTyBaHHs [13
BiJIMOBIAAI0Th MiHIMAILHUM KPUTEPISIM OI[IHIOBAHHS.

OriHka ,,He33J0BUIbHO” BUCTABIISIETHCS, KOJIU CTYACHT Ma€ PO3pi3HEH1, 0€3CCTEMH1 3HAHHS,
HE BM1€ BUIUISTH TOJIOBHE 1 JPYTOPSIHE, TOMYCKAETHCS TOMIUIOK Y BU3HAYCHH1 MIOHATD, IEPEKPYUYE
iX 3MiCT, XaOTHYHO 1 HEBIICBHCHO BHKJIAJA€ MaTepiaj, He MOXE BHUKOPHCTOBYBATH 3HAHHS IIPH
BUPIIICHHI MPAaKTUYHUX 3aBJaHb. SIK mMpaBuio, OIiHKA "HE3a/I0BIIHHO" BHUCTABISETHCS CTYICHTY,
KU HE MOKe TIPOJIOBKUTH HaBYaHHS 0€3 JOJaTKOBUX 3HAHB 3 KYpCY.

Ha ocHOBI pe3ynbTaTiB MOTOYHOTO KOHTPOJIIO 1 MiJICYMKOBOTO KOHTPOJIBHOT'O 3aX0y BUCTaB-
JSEThCSL MIJCYMKOBA CEMecTpoBa OIiHKa. Ha OCHOBI aHai3y KOHTpOJIIO 3HAaHb BHUKJIAJay
YAOCKOHAIIIOE KYpPC JICKI[IHA, 3BEpPTalOYM OCOOJMBY yBary Ha Ti PO3JUIH, YA TEMH, 3 SIKUX OYJIO
HaNO1IbIIIE HETOYHUX BiAMOBiIEH, IO CBITYUTH PO METOAMYHI YH 1HII HEAONIKU MPHU BUCBITICHH]
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BKa3aHMX TeM a00 PO3ILTiB.

AHAJIOTIYHO BHOCSATHCS KOPEKTHBH B METOIMYHI ITOCIOHHUKH 3 JTAOOPATOPHOTO MPAKTUKYMY Ta
KYPCOBOTO MPOCKTYBAHHS, JETAIBHIIIE PO3TIIAJAI0THCS MPUHIIMIIOB] TUTAHHS 3 MPOeKTyBaHHs [13
IIPY BUKOHAHHI 1a00paToOpHUX poOiT, KypCOBOTO MPOEKTY Ta iX 3aXHCTi.

CTpyKTypyBaHHS JUCHUILTIHM 32 BUIAMM POOIT i OLiHIOBAHHS Pe3yJIbTATIB HABYAHHSI CTY/IEHTIB 32 BATOBUMH

KoedinieHTaMn
AynuTtopHa po6oTa CamocriiiHa po6oTta IlincymkoBHii KOHTPOJIb
JlabopaTopHi poboTH TecToBHiT KOHTPOJIH ICIIUT
1] 2 [3] 4 |s5]6] 717
0,4 0,2 04
VI cemectp (KypcoBHii IPOEKT)
1 2 3 Odopmnenns 3axuct
po3maia pO3aia po3mia KII
0,2 0,25 0,25 0,1 0,2

Iepexia Bix BITYN3HsIHOT LIKAJIM OlliHIOBaHHsI 10 eBponeiicbkoi (ECTS)

Ominka ECTS Bamn BitunsHsaHa cucrema
A 4,75-5,00 5 BIAMIHHO - rau6oxke i moBHE onaHyBaHHS HaBYAIBHOTO MaTepiany i
BUSBIICHHS BiJINOBIIHUX YMiHb T4 HABUYOK
B 4,25-4,74 4 JOBPE - nmoBHe 3HaHHS HABYAIBHOTO MaTepiany 3 KilbkoMa
HE3HAYHUMH TIOMUJIKAMHU
C 3,75-4,24 4 JOBPE - B 3aranpHOMY IpaBUIIbHA Bi/NOBIIb 3 IBOMA-TPhOMa
CYTTEBHMH IIOMUJIKAMHU
D 3,25-3,74 3 3AIOBUIBHO - HermoBHE OmaHyBaHHS MPOTPaMHOTO MaTepiany, ane
JOCTaTHE ISl IPAaKTUYHOI JUSIIBHOCTI 32 mpodeciero
E 3,00-3,24 3 3AZIOBIJIBHO - HeroBHE omnaHyBaHHS MIPOTPaMHOTO MaTepiaiy, 1o
3a/I0BOJILHSE MiHIMAIIbHI KPUTEPIl OLliHIOBAHHS
FX 2,00-2,99 2 HE3AIOBUIBHO - 6e3cucTeMHICTh O/iepyKaHuX 3HAHb 1
HEMO>KJIMBICTh IPOJOBKUTH HABYAHHS 0€3 JOJAaTKOBHX 3HAHb 3
JHCLUILTIHA
F 0,00-1,99 2 HE3AJIOBIJIBHO - Heo6OxiaHa cepiio3Ha moaaibiina podora i

TOBTOPHE BUBUCHHS }ll/ICL[PIHHiHPI
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8. IMTAHHA 1J1s1 CAMOKOHTPOJIIO

[ToHATTS cucTEeMHOT pO3POOKH.
[ToHATTS MpOrpaMHOro 3a0€3MeYeHHS.
[ToHATTS CTBOPEHHS APXITEKTYPH.
L1ini BUOOpPY apXiTeKTypH.

[TOHATTS 1EKOMITO3HUIII1.

[ToHATTS 1EeTaTbHOTO MPOESKTYBAHHS.
Bukopucranss mozeinen.

Kapkacu.

Knacudikamis apxiTexryp.

. 3pa3Kku MPOEKTYBaHHS.

. KoMmnionenTu.

. Tunm apxitekTyp Ta ix MOJIeIi.

. ApXiTEeKTypH 3aCHOBaH1 Ha IIOTOKaxX JaHUX.

. HezanexxHi koMrnoHeHTH.

. BipTyanbHi MammHu.

. Peno3utopHi apxitektypu

. PiBHEB1 apXiTeKTypH.

. Kiient-cepBepHa apxiTekTypa.

. ApxiTeKTypa 3acCHOBaHa Ha IPeIMETHii o0nacTi.

. [Ipouiegypa BUGOpy apXiTeKkTypH.

. [HCTpyMeHTalbH1 3ac00M BUOOPY apXITEKTYpH.

. KonTposns sikocTi mpu BUOGOPI apXiTEKTYpH.

. IlepeBipka apxiTeKTypH 3 JOIMOMOTOI0 BapiaHTIB BUKOPHCTAHHS.
. [HCTIekTyBaHHs BHOOpY apXiTEKTYpH.

. IIOHATTS 1eTaabHOIO NMPOEKTYBAHHS.

. CiBBIJHOIIEHHS BapiaHTiB BUKOPUCTAHHS apXITEKTYPH Ta JI€TAIbHOTO MPOEKTYBaHHS.
. TunoBa cxema J1eTaqbHOrO MPOEKTYBAaHHS.

. [IpoekTyBaHHs Ta iHTEepdencH.

. [IOBTOPHO BUKOPUCTOBYBaHI KOMIIOHEHTH.

. JleTanpHi niarpamMu mociiIoBHOCTI.

. JletanpHi [iarpaMu MOTOKIB JaHUX.

. Cneundikanis kiaciB Ta GyHKIIH.

. [HBapiaHTH KiaciB.

. [HBapiaHTH, IEpeyMOBH Ta MiCISTYMOBH.

. Cneuudikariis anropuTMis.

. brok-cxemu.

. IIceBnokoz.

. ITopiBHAHHSI BUKOPUCTAHHS OJIOK-CXEMH Ta MCEBIOKOY.
. 3pa3Ku NPOEKTYyBaHHA: NPUHOMHU JAETATBHOTO MPOSKTYBAHHS.
. Kpeariitni 3pa3ku mpoekTyBaHHS.

. CTpyKTYpHI 3pa3ku IPOEKTYBaHHS.
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42
43
44
45
46

47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

. 3pa3Ku MPOEKTYBaHHS 3aCHOBAH1 Ha MOBEIIHIII I0AATKIB.

. 1o Take mabs0H IPOSKTYBaHHS?

. SIki TMIM 111a0JI0HIB TPOCKTYBAHHS BaM BioMi?

. [ITa6sion mpoekTyBaHHs «CTpaTerisy.

. 1lTabnon mpoektyBanHs «byaiBeIbHUKY.

[[Tabnon nmpoektyBanHs «Padbpukay, « AOCTpakTHa hadpuKay.
[1Ta610H MPOEKTYBaHHS «AganTepy.

[[Ta60H nmpoekTyBaHHs «MicT».

[[Ta60H npoekTyBanHs «Komanaay.

[[Ta6si0H npoekTyBaHHs « KOMIOHYBaIbHUK.

[[Ta6si0H npoekTyBaHHs «ITepatopy.

[[Ta6oH npoekTyBaHHs «Meaiatopy.

[IIa6oH mpoexTyBaHHs «JIaHIIOT BIAMOBIIaTBHOCTI».
[[Ta60H npoekTyBaHHs «OTasgaw.

[[Ta60n npoekTyBanHs «IlocepenHUK».

[[Ta6oH npoekTyBaHHs «OAHUHAKY.

[[Ta60H npoekTyBaHHs «CTan.

[[Ta6y10H MpoeKTyBaHHS «3pa30K».

o Take aHami3 AKOCTI MPOTPAMHOTO TU3alHY?

OCHOBHI OIIIHKH [TPOTPAMHOTO AU3aiHY.

Ski HoTawii Ta 3ac00U MIATPUMKH MIPOESKTYBAHHS BiJOMi?
Mertoau aHasnizy KOMIOPOMICHUX apXITEKTYPHHX PIIIEHb.
OCHOBHI eTanu METOJly aHaJli3y KOMIIPOMICHUX apXiTeKTypHHUX PillleHb.
Merton ananmizy BapTocTi Ta €(EKTUBHOCTI apXITEKTYpHUX pillleHb Ta
3aCTOCYHKIB.
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9. METOAUYHE 3ABE3ITEYEHH

HaBuanpHuii mpouec 3 IUCHMIUIIHM «ApPXITEKTypa Ta MPOEKTYBAaHHS MPOrPaMHOTO

3a0e3leUYeHHsT) NOBHICTIO 1 B JOCTaTHIN KUIBKOCTI 3a0e3rnedeHuil HEOOXIIHOK HaBYAILHO-
METOAMYHOI JiTeparyporo. Bci HeoOXinHI HaBYaIbHO-METOJMYHI Marepiaid po3MilleHi Y
MonynbHOMY HABYAJILHOMY CEPEIOBHIIII. Hocryn 110 pecypcy:
https://msn.khmnu.edu.ua/course/view.php?id=4908.

10. PEKOMEH/IOBAHA JIITEPATYPA

OcHoBHA:

1.

KoHcnexT sekmiid 3 TUCIUILTIHU « APXITEKTypa Ta MPOSKTYBaHHS MPOTPAMHOTO 3a0e3MeueHHsD s
3100yBaviB BUIIOI OCBITH mepioro (0akalaBpchKOro) piBHS 32 OCBITHBO-MPOQECIHHOI TPOrpamMoro
«Imxenepiss mporpamHoro 3abesmnedeHHsi» 13 crneuianbHocTi 121 — «lHXKeHepis NPOrpaMHOTrO
3abesneueHns» / Yki. B.B.3aBroponniit, K.M.SnoBa. — Kam’staeeke: JATY, 2019.— 144c.

2. Maprin P. Yucra apxitekrypa /Po6ept Maprin. — Xapkis: ®abyia, 2019. — 416 c.

3. ®pimven E. Head First. [larepuu npoexrysanus /Epik ®pimen, Enizaber Pobcon. — Xapkis: ®abya,
2020. - 672 c.

4. Richards M. Fundamentals of Software Architecture: An Engineering Approach / Mark Richards,
NealFord. — Sebastopol, California: O'Reilly Media — 1st edition, 2020. — 419 p.

5. Lanciaux R. Modern Front-end Architecture: Optimize Your Front-end Development with
Components, Storybook, and Mise en Place Philosophy / Ryan Lanciaux — New York: Apress, 2021 —
144 p.

6. Frighi V. Smart Architecture — A Sustainable Approach for Transparent Building ComponentsDesign
/ Valentina Frighi — Berlin: Springer — 1st edition, 2022. — 293 p.

7. Kynmpssues B. B., ®opkyn FO. B. Anami3 Ta 3acTOCyBaHHS METOIB ONTHMI3allil MBHIKOAII Ta
BiIMOBOCTIHKOCTI MpOrpaMHUX NPoAyKTiB // 30. Hayk. np. HaykoBoi koH(epeHuii «AITKH- 89 2021».
XmenpHuupkuiit XHY. — 2021. — ¢.338-339

8. ®opkyH, 0., ®opkyH, L., Smuna, O., & [paBopceska, H. (2023). ApxiTeKTypHi METOAM ONTHMI3aLlii
MIBUKO/IIT Ta BiAMOBOCTIMKOCTI MPOTPaMHHUX 3aCTOCYHKIB . measuring and computing devices in
technological processes, (2), 196-201. https://doi.org/10.31891/2219-9365-2023-74-27

9. Ivan Lopatto, Mykyta Lebiga, Yurii Forkun and Artem Boyarchuk. Method for Determining the
Informativeness of the Software Requirements Specifications. IntelITSIS’2021: 2nd International
Workshop on Intelligent Information Technologies and Systems of Information Security, March 24—
26, 2021, Khmelnytskyi, Ukraine. http://ceur-ws.org/VVol-2853/paperl5.pdf

JlonaTkoBa

1. boponxkina, [JI. Tmxenepist nmporpamuoro 3abesnedeHns: HaBy. nocionuk / 1. J.Boponkina, I'. O.
Boponkin ; HYBIll. — KwuiB : Lleatp yu60Boi miT., 2020. — 204 c.

2. Lanciaux R. Modern Front-end Architecture: Optimize Your Front-end Development with
Components, Storybook, and Mise en Place Philosophy / Ryan Lanciaux — New York: Apress, 2021
—144 p.

3. Frighi V. Smart Architecture — A Sustainable Approach for Transparent Building ComponentsDesign
/ Valentina Frighi — Berlin: Springer — 1st edition, 2022. — 293 p.

4. PobGept Maptin. Uncra apxitektypa. XapkiB:dadyma. — 2019. — 368c. ISBN : 978-617-09-5286-8

5. Pobept Maptin. Yuctuii koa. XapkiB:@adyna. — 2019. —416c¢. ISBN : 978-617-09-5285-1

6. Onmnekciii BacunbeB. IlporpamyBanns moBoro Python. Tepuomine: HABUAJIBHA KHUI'A -
BOT'IAH. - 2019. — 504 c. ISBN : 9789661056113

7. Emnizaber Pobcon , Epik ®@pimen. Head First. [larepan npoexryBanns. Xapkis:@aOyna. — 2020. —
672c. ISBN : 978-617-09-6159-4

8. Emizabet Poocon , Epik ®pimen. Head First. [IporpamyBanns Ha JavaScript. Xapkis:®a0yma. — 2022.
—672c. ISBN : 978-617-522-047-4

9. TIlon Beppi.Head First. Python. Xapkis:®abymna. — 2021. — 624c. ISBN : 978-617-522-019-1
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10.
11.

12.

13.

14.

=

Po6 Koy, Biuckyunii Agile. Xapkis:®a0yia. — 2020. — 192¢. ISBN : 978-617-09-6381-9

Bepr Beiitc , Keti Coeppa. Head First. Java. Xapkis:®aoymna. — 2022. — 720 c. ISBN : 978-617-522-
033-7

HOpiit Pamcbkuii, Bacuip Onekciok, AHaTomiid. AIMiHICTpYBaHHS KOMIT IOTEPHUX MEPEXK 1 CHCTEM.
Tepuomnine: HABYAJIbBHA KHUI'A — BOI'TAH. - 2020. — 196 c. ISBN : 9789661015615

Ewmi Be60. Benuka nes'sitka. Sk [T-riranTu Ta iXHI pO3yMHI MaIlTiHA MOKYTh 3MIHHUTH JIFOJICTBO.
Xapkis:Vivat. — 2020. — 352 c. ISBN : 9789669822185

Henuc Karurynos. Kopomi cormianeaux mepex. .Kui: BookChef — 2022. — 432 c. ISBN:
9786175480922

11. IHQOPMAHIﬂHI PECYPCH
MonayabHe cepeaoBuiie A HaBuauus. Jloctyn 1o pecypcey: https://msn.khmnu.edu.ua/
Enexrponna 6i0mioTeka VHIBEPCHUTETY. Hocrtyn hi (6] pecypcy:

http://lib.khmnu.edu.ua/asp/php_f/plage_lib.php
Penosurapiit XHY. octyn mo pecypcey: http://elar.khmnu.edu.ua/jspui/
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SOFTWARE ARCHITECTURE AND DESIGN

Type of discipline Mandatory

Level of higher education First (bachelor's)
Language of instruction Ukrainian
Semesters sixth

ECTS credits 7

Course study mode Full-time (full-time)

Learning outcomes. According to the Standard of Higher Education and Educational Program, the
discipline must ensure:

Integral Competence (IC): Ability to solve complex, specialised tasks or practical problems in
software engineering, characterised by complexity and uncertainty of conditions, using information technology
theories and methods.

Special (Professional) Competencies (PC): Ability to participate in software design, including
modelling (formal description) of its structure, behaviour, and operational processes. Ability to develop
architectures, modules, and components of software systems. Ability to accumulate, process, and systematise
professional knowledge regarding the creation and maintenance of software and recognise the importance of
lifelong learning. Ability to implement phases and iterations of the life cycle of software systems and
information technologies based on relevant software development models and approaches. Ability to execute
the system integration process and apply standards and change management procedures to maintain the
integrity, overall functionality, and reliability of the software. Ability to reasonably choose and master the
toolkit for software development and maintenance.

Program learning outcomes. To analyse, purposefully search for, and select the necessary
information, reference resources, and knowledge for solving professional tasks, considering modern scientific
and technical achievements. To understand the software lifecycle’s leading processes, phases, and iterations.
To conduct a pre-project survey of the subject area and system analysis of the design object. To select initial
data for design, guided by formal methods of requirement descriptions and modelling. To apply effective
software design approaches in practice. To use instrumental software tools in practice for domain analysis,
design, testing, visualisation, measurement, and software documentation

The content of the discipline. Introduction to Application Architecture. Models, wireframes, and
design samples. Types of architectures and their models. Architecture: Notation, Standards, and Tools.
Architectural templates and styles. Quality control when choosing an architecture. Introduction to detailed
design. Sequence diagrams and data flow diagrams in detailed design. Specification of algorithms, classes, and
functions. Design samples. Libraries of standard templates. Standards, notation, and design tools. The Impact
of Detailed Design on the Project.

Planned educational activities: lectures — 34 hours, laboratory classes — 34 hours, individual work —
142 hours, total — 210 hours.

Forms (methods) of training: lectures (using visualization methods); laboratory classes (using
computer modeling methods), independent work

Forms of assessment of learning outcomes: defense of laboratory work, testing, exam, defense of a
course project

Formi of semester control: exam, defense of the course project

Learning Resources:

1. ®opkyn 1O. B., Slmaa O.M. MeTtoanuHi BKa3iBKH 0 BAKOHAHHSI KYPCOBOTO MPOEKTY 3 TUCIUILTIHH
«ApXITeKTypa Ta HPOCKTYBaHHS MPOrPaMHOTO 3a0e3le4eHHs» IS CTYACHTIB cremiaibHocTi 121
«Imxenepis nporpamuoro 3abesneueHus»/ 0. B. ®opkyn, O.M . Smuna. — Xmenbuuipkuid: XHY,
2023. - 42 c.

2. KoOHCHEKT JIeKIii 3 JUCHMIUTIHE «APXITEKTypa Ta MPOEKTYBaHHs TPOrPAMHOIO 3a0e3MeYeHH s J1JIst

3100yBaviB BUIIOI OCBITH mepinoro (bakalaBpCchKOTo) piBHS 32 OCBITHBO-NIPOQECIHHOI MPOrpamMoro

«ImxeHepiss mporpamHoro 3a0esnedeHHs» 13 crneuianbHocTi 121 — «lHXKeHepis NPOrpaMHOrO

3abe3nedyeHns» / Yki. B.B.3asropoaniii, K.M.SnoBa. — Kam’siuceke: JJATY, 2019.— 144c.

Mapriun P. Uucra apxitekrypa /Pooept Maprin. — Xapkis: ®@abdyina, 2019. — 416 c.

®pimen E. Head First. [larepuu npoextyBanns /Epik @pimen, Enizaber Poocon. — Xapkis: ®adymna,

2020.-672c.

P w
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5. Richards M. Fundamentals of Software Architecture: An Engineering Approach / Mark Richards,
NealFord. — Sebastopol, California: O'Reilly Media — 1st edition, 2020. — 419 p.

6. Lanciaux R. Modern Front-end Architecture: Optimize Your Front-end Development with
Components, Storybook, and Mise en Place Philosophy / Ryan Lanciaux — New York: Apress, 2021 —
144 p.

7. Frighi V. Smart Architecture — A Sustainable Approach for Transparent Building ComponentsDesign
/ Valentina Frighi — Berlin: Springer — 1st edition, 2022. — 293 p.

8. Modular learning environment MOODLE. Access to the resource: https:/msn.khmnu.edu.ua

9. Electronic Library of the University Access to the resource: https:/lib.khnu.km.ua

10. KhNU Repository. Access to the resource: http://elar.khmnu.edu.ua/jspui/?locate=uk

Lecturers: Ph.D. Tech. Doctor of Physical Sciences, Associate Professor Yashina O.M., Ph.D. Tech.
Doctor of Physical Sciences, Associate Professor Forkun Y.V.
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3. EXPLANATORY NOTE

The discipline "Software Architecture and Design" is one of the special specialized disciplines that
occupies a leading place in the training of bachelors in the specialty "Software Engineering"

The purpose of the discipline. Based on the study of the theoretical foundations of modeling,
development and design based on software templates and frameworks, as well as the study of the basic
standards, requirements and ready-made designs used in the development and design of large software
applications, students should acquire practical skills in creating architecture and detailed design of software
products using modern methods and tools.

Subject of discipline. Theory and practice of application of basic methods and tools for the development
and design of software architecture.

The tasks of the discipline. To provide students with knowledge and practical skills in the basics of
software architecture design and development.

Integral competence

Ability to solve complex, specialised tasks or practical problems in software engineering, characterised
by complexity and uncertainty of conditions, using information technology theories and methods.

Special (Professional) Competencies (PC)

PC2. Ability to participate in software design, including modelling (formal description) of its structure,
behaviour, and operational processes.

PC3. Ability to develop architectures, modules, and components of software systems..

PC10. Ability to accumulate, process, and systematise professional knowledge regarding the creation
and maintenance of software and recognise the importance of lifelong learning.

PC11. Ability to implement phases and iterations of the life cycle of software systems and information
technologies based on relevant software development models and approaches.

PC12. Ability to execute the system integration process and apply standards and change management
procedures to maintain the integrity, overall functionality, and reliability of the software.

PC13. Ability to reasonably choose and master the toolkit for software development and maintenance.

Programmatic Learning Outcomes (PLO)

PLO 1 Toanalyse, purposefully search for, and select the necessary information, reference resources,
and knowledge for solving professional tasks, considering modern scientific and technical achievements.

PLO3. To understand the software lifecycle’s leading processes, phases, and iterations.

PLO10. To conduct a pre-project survey of the subject area and system analysis of the design object.

PLO11. To select initial data for design, guided by formal methods of requirement descriptions and
modelling.

PLO12. To apply effective software design approaches in practice.

PLO14. To use instrumental software tools in practice for domain analysis, design, testing, visualisation,
measurement, and software documentation.

Learning outcomes. A student who has successfully completed the course should understand the
essential characteristics of the architecture of software applications and approaches to their analysis and design,
the main types of architectures and their features, software design tasks; use the UML modeling language to
design software applications; use standard tools and notations to document the architecture and interface of
the software; possess software design tools and methods of structural and object-oriented software design; be
able to use architectural design patterns and apply them when creating software applications; create software
using typical architectural styles and solutions, taking into account the specifics of the application; design
enterprise software using the typical architecture of corporate systems and platforms.

Discipline Policy. The organization of the educational process for the discipline complies with the
requirements of the provisions on organizational and instructional-methodological support of the educational
process, the educational program, and the curriculum. Students are required to attend lectures, practical classes,
laboratory work, etc., according to the schedule, not to be late for classes, and to complete all tasks and
checkpoints according to the schedule. Missed practical classes and laboratory work must be independently
completed by the student in full and reported to the instructor no later than one week before the next
assessment. For practical classes and laboratory work, students must prepare on the relevant topic and
demonstrate active participation. Knowledge acquired by an individual in the discipline or its specific sections
through informal education is credited according to the Regulation on the procedure for transferring learning
outcomes and determining academic differences at KhNU.
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4. STRUCTURE OF CREDIT CREDITS OF THE DISCIPLINE

By oneself.
Lab. -
ob.
Theme Lecture Rob.
Full
Full-time (3 year, 2 semester)
Topic 1. Introduction to Software Architecture 2 A 6
Topic 2. Models, wireframes and design samples 4 8
Topic 3. Types of Architectures and Their Models 2 4 12
Topic 4. Architecture: Notation, Standards, and Design 2 12
Tools 8
Topic 5. Architectural templates and styles 2 12
Topic 6. Quality control when choosing an architecture 2 12
Topic 7. Introduction to Detailed Design 4 8 14
Topic 8. Sequence Diagrams and Data Flow Diagrams in 2 12
Software Design 4
Topic 9. Specification of Algorithms, Classes, and 4 14
Functions
Topic 10. Design Samples 4 4 14
Topic 11. Standard Template Libraries 4 ) 14
Topic 12. The Impact of Detailed Design on the Project 2 12
In just one year: 34 34 142




5. PROGRAM OF THE DISCIPLINE
5.1. THE CONTENT OF THE LECTURE COURSE

Ne
Lecture

List of lecture topics

Quantity
Hours

1

2

3

1

Introduction to Software Architecture. Overview of development
technology. The concept of software architecture. Goals of
architecture selection. Decomposition [1]; [2]; [3]; [4]; [5]

2

Models, wireframes and design samples. Use of models. Unified
Modeling Language (UML). Wireframes. [1]; [2]; [3]

Models, wireframes and design samples. Classification of
architectures. Design samples. Components.[ 1]; [4]

Types of architectures and their models. Architectures based on data
flows. Independent components. Virtual machines. Repository
architectures. Layered architectures. Mixed-architecture applications.
Architecture selection procedure [1]; [2] ; [4]; [5]

Architecture: Notation, Standards, and Tools. Notation. Tools.
IEEE/ANSI standard for project description [1]; [2] ; [3]; [4]

Architectural templates and styles. Main architectural styles.
Combination of architectural styles. Client/server architecture.
Component architecture. Domain-based design. Multi-layered
architecture. Object-oriented architecture. Message bus-based
architecture. Service-oriented architecture. [1]; [2]; [3] ; [4]; [6]

Quality control when choosing an architecture. Quality and choice of
architecture. Choose from alternative architectures. Validate the
architecture with use cases. Inspecting the choice of architecture. The
Impact of Architecture Choice on SPMP. [1]; [2]; [3]; [6]

Introduction to detailed design. The concept of detailed design.
Correlation of use cases, architecture, and detailed design. A typical
diagram of the detailed design process. [1]; [2] ; [3] ; [4]; [5]

Introduction to detailed design. USDP design — requirements, analysis,
design, implementation, testing. Design and interfaces. Reusable
items. [1]; [2] ; [3] ; [5]

10

Sequence diagrams and data flow diagrams in detailed design.
Detailed sequence diagrams. Detailed data flow diagrams [1]; [2] ;

[3]: [4]: [6]

11

Specification of algorithms, classes, and functions. Class invariants.
Invariants, prerequisites and afterconditions of functions. Flowcharts.
Pseudocode. Use of flowcharts and pseudocode [1]; [2]; [3]; [4]

12

Specification of algorithms, classes, and functions. Class invariants.
Invariants, prerequisites and afterconditions of functions. Flowcharts.
Pseudocode. Using flowcharts and pseudocode [1];[ 2]; [3]; [4];] [5];

[6]

13

Design samples. Detailed design techniques. Creation Design
Patterns. Structural design samples. Design samples based on the
behavior of the application [1];[ 2]; [3]; [4]; [6]

14

Design samples. Patterns of behavior. Anti-patterns of design [3]; [4];

[6]

15

Libraries of standard templates. Standards, notation, and design tools.
C++ Standard Template Library (STL). [3]; [4]; [6]
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16 | Libraries of standard templates. IEEE 890 standard. UML language.
Tools that use source code: Javadoc 2
[1]: [3]; [4]: [6]
17 | The impact of detailed design on the project. Estimation of the scope
of work with the help of detailed design. Quality and metrics in ’
detailed design. Inspection for detailed design
[1]; [2] ; [3] ; [4]; [S]
Total per semester: 34
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5.2 CONTENT OF LABORATORY CLASSES

Ne Quantit
L.ab. Topics of laboratory classes and their content y
Class Hours

es

1 2 3

1. Laboratory work Nol Evaluation and selection of software components 4

5 Laboratory work No2 Use of different types of software architectures. Design 4

© | Patterns

3. Laboratory work No3 Work of applications with mixed architecture 4

4 Laboratory work No4 Use of standards and tools in the development of 4

" | software architecture
5. Laboratory work No5 Initial stage of design. Subject Area Research 4
5 Laboratory work No: Software System Architecture Development: Choosing 4
" | the Type of Architecture and Describing the Decomposition
Laboratory work No7 Development of software system architecture:

7. L : L X 4

description of dependencies and description of the interface

g Laboratory work No8 DReference design of a software system: 6

" | modules and data
Just: 34
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5.3 CONTENT OF INDEPENDENT WORK

Independent work of full-time students consists in the systematic study of program material,
preparation for the performance and defense of laboratory work, testing on theoretical material,
performance of individual tasks, including a course project, etc.

Topic The content of independent work Number of
Number hours

1 2 3

1 Elaboration of lecture material, preparation for laboratory work 8
No 1.

9 Processing of lecture material, preparation for the defense of 8
laboratory work No 1.

3 Processing of lecture material, preparation for laboratory work 8
No 2.

4 Processing of lecture material, preparation for the defense of 8
laboratory work No 2.

5 Elaboration of lecture material, preparation for laboratory work 8
No 3.

5 Elaboration of lecture material, preparation for the defense of 8
laboratory work No 3.

; Processing of lecture material, preparation for laboratory work 8
No 4.

8 Elaboration of lecture material, preparation for the defense of 8
laboratory work No 4.

9 Processing of lecture material, preparation for laboratory work 8
No 5.
Processing of lecture material, preparation for the defense of 10

10
laboratory work No 5.

11 Processing of lecture material, preparation for laboratory work 8
No 6.

12 Elaboration of lecture material, preparation for the defense of 10
laboratory work No 6.

13 Processing of lecture material, preparation for laboratory work 8
No 7.
Elaboration of lecture material, preparation for the defense of 10

14
laboratory work No 7.

15 Processing of lecture material, preparation for laboratory work 8
No 8.

16 Processing of lecture material, preparation for laboratory work 8
No 8.
Processing of lecture material, preparation for the defense of 8

17
laboratory work No 8.

Total per semester 142
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5.4 COURSE DESIGN

For individual work of full-time students in the 6th semester, it is planned to complete a course
project in the discipline "Software Architecture and Design", which is defended in the sixteenth week
of the VI semester for full-time education.

The purpose of course design is to deepen and consolidate the theoretical knowledge gained
by the student in the study of this discipline, to apply it for a comprehensive solution of issues that
arise in the development of architecture and software design.

In the process of working on a course project, the student must show initiative and
independence in substantiating and choosing constructive and technological solutions that will be
used in the design of a software product, using knowledge and practical skills in the disciplines
studied earlier, in particular object-oriented programming, software modeling, object-oriented
analysis and design, analysis of software requirements.

The approximate volume of the explanatory note (with attachments) is from 30 to 50 pages
and the graphic part. When completing a course project, students use the appropriate methodological
recommendations. The topics of course projects are developed by the supervisor and approved at a
meeting of the department.

Consultations on the course project are carried out by the project manager - a teacher of the
department in accordance with the schedule approved at the meeting of the department. The defense
of the course project is carried out after its verification by the supervisor before the commission,
which consists of 2-3 teachers of the department. The commission must include a project manager.

Evaluation criteria. Evaluation of the course project is carried out by types of work according
to the distribution and weighting coefficients. The grade "excellent/A" is given for a high-quality
software product and an explanatory note without errors, originality of the software product,
compliance with the requirements of methodological recommendations for course design. The report
and defense of the work are substantiated, comprehensive knowledge of special disciplines regarding
the topic of the course project is revealed.

The grade "good/B" is given for the quality of the course project with one or two minor errors
or insufficiently confident answers to one or two questions of the commission. The grade "good/C"
is given for a well-executed project, compliance with all the requirements for the course project, for
two or three minor mistakes in the implementation of the task or explanatory note, unclear answers
to two or three questions of the commission.

A grade of "satisfactory/D" is given if errors are found in the explanatory note or software
product, there are minor violations of the requirements for the design of the project, uncertain answers
to the main questions on the topic of the project.

The grade "satisfactory/E" is given if the project contains significant errors both in the
explanatory note and in the developed product, incorrectly justified design decisions, gross errors in
answers to questions from commission members, uncertain defense in general.

A grade of "unsatisfactory/FX/F" is given if incorrect design methods are chosen in the
project, or for the inconsistency of the content and listing of the program with the approved topic of
the course project, when the student is not oriented in what he has done. In this case, the student
submits the corrected work for re-defense, or he is given a new topic of the project and is assigned a
deadline for its implementation and defense.

Approximate topics of course projects

1. Development of architecture and components of software and information support of the
information system for supporting decision-making on the formation of production and operational
strategy of enterprises.

2. Development of the architecture and components of the task planning system using
algorithms of economic models.

3. Development of the architecture and components of the software package for the analysis
of biometric signals on the example of the keyboard handwriting analysis system.

4. Development of the architecture and components of the intelligent agent based on the model
of a viable system.
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5. Development of the architecture and components of the portal security system.

6. Development of the architecture and components of the information security subsystem.

7. Development of architecture and components of a distributed search engine.

8. Development of architecture and components of tools to support systems for solving
problems.

9. Development of the architecture and components of the gesture recognition system.

10. Development of architecture and software components for the electronic library.

11. Development of architecture and components of an automated testing system.

In the individual assignment for course design, the design features of the created software
product and their step-by-step implementation are specified. The assignment is given to the student
in the first week of the semester, and the defense of the coursework is given in the 16th week. Students
carry out the course project in accordance with the methodological guidelines for the course design
in the discipline "Software Architecture and Design”
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6. TEACHING METHODS

The learning process in the discipline is based on the use of traditional and modern methods.
In particular, lectures are conducted mainly by verbal methods, and laboratory classes are conducted
using information technology, master classes, workshops and are aimed at acquiring practical skills
in designing and developing software architecture according to modern methods, using special design
tools, etc.

7. FORMS AND METHODS OF ASSESSMENT OF LEARNING OUTCOMES

Each type of work in the discipline is evaluated on a four-point scale. The semester final grade
is determined as the weighted average of all types of academic work, completed and passed positively,
taking into account the weight coefficient. Weighting coefficients vary depending on the structure of
the discipline and the importance of its individual types of work. A student who has scored a positive
weighted average score for the current work and has not passed the final control measure (exam) is
considered to be underachieved.

When assessing students' knowledge, various means of control are used, in particular: oral
examination before admission to laboratory work is carried out at its beginning; assimilation of
theoretical material on topics is checked by test control; The quality of performance, acquisition of
theoretical knowledge and practical skills is checked by defending each laboratory work and
individual task in accordance with the work program of the discipline and the working curriculum.

The grade given for the laboratory lesson consists of the following elements: oral questioning
of students before admission to laboratory work; knowledge of theoretical material on the topic; the
quality of the protocol and graphic part; the student's ability to justify the constructive decisions made.

The student must work out the missed laboratory lesson in the laboratories of the department
no later than two weeks before the end of theoretical classes in the semester.

When assessing students' knowledge, the teacher is guided by the following criteria.

An "excellent" grade is given to a student who has deeply mastered the material and is able
to apply it rationally, knows the techniques and knows how to use them in the design and development
of software architecture. An excellent grade involves a competent, logical presentation of the answer
(both orally and in writing), high-quality external design. The student must acquire practical skills in
the development and design of various types of software. The student should not hesitate when
modifying the question, must draw detailed and generalizing conclusions.

The grade "good" is given to the student for the complete assimilation of the educational
material, mastery of the conceptual apparatus, orientation in the studied material, conscious use of
knowledge to solve practical problems, competent presentation of the answer, but in the content and
form of the answer there were some inaccuracies (errors), vague formulations of patterns, etc. The
student's answer should be based on independent thinking.

A student receives a "good" mark for a correct answer with two or three significant errors.

A student deserves a "satisfactory” mark for incomplete mastery of the program material,
but the acquired knowledge and practical skills in software development and design meet the
minimum evaluation criteria.

The grade "unsatisfactory™ is given when the student has scattered, unsystematic knowledge,
does not know how to distinguish the main and secondary, makes mistakes in the definition of
concepts, distorts their content, chaotically and hesitantly presents the material, cannot use knowledge
in solving practical problems. As a rule, the grade "unsatisfactory" is given to a student who cannot
continue his studies without additional knowledge from the course.

Based on the results of the current control and the final control measure, the final semester
grade is set. Based on the analysis of knowledge control, the teacher improves the course of lectures,
paying special attention to those sections or topics from which there were the most inaccurate
answers, which indicates methodological or other shortcomings in the coverage of these topics or
sections.

Similarly, adjustments are made to the methodological manuals for laboratory practicum and
course design, the fundamental issues of software design during laboratory work, course projects and
their defense are considered in more detail.
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Structuring the discipline by types of work and assessing the learning outcomes of students by weighting

coefficients
Classroom work Independent work Final control
Laboratory work Test control EXAM
1] 2 [3] 4 |5]6 717 1 1
0,4 0,2 0,4
Semester VI (course project)
1 2 3 Graphic part Defense of the course project
o3I pO3aia o3I
0,2 0,2 0,25 0,15 0,2
Transition from the national assessment scale to the European one (ECTS)
ECTS assessment Points Domestic system
And 4,75-5,00 EXCELLENT - deep and complete mastery of the educational material
and identification of relevant skills and abilities
Into 4,25-4,74 GOOD - complete knowledge of the study material with a few minor
errors
C 3,75-4,24 GOOD - generally correct answer with two or three significant errors
D 3,25-3,74 SATISFACTORY - incomplete mastery of the program material, but
sufficient for practical activity in the profession
E 3,00-3,24 SATISFACTORY - incomplete mastery of the program material that
satisfies the minimum evaluation criteria
FX 2,00-2,99 UNSATISFACTORY - unsystematic knowledge and inability to
continue training without additional knowledge of the discipline
F 0,00-1,99 UNSATISFACTORY - serious further work and re-study of the
discipline are required
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8. SELF-ASSESSMENT QUESTIONS

The concept of system development.
The concept of software.

The concept of creating an architecture.
Architecture selection goals.

The concept of decomposition.

The concept of detailed design.

Use of models.

Frameworks.

Classification of architectures.

. Design samples.

. Components.

. Types of architectures and their models.

. Architectures are based on data flows.

. Independent components.

. Virtual machines.

. Repository architectures

. Tiered architectures.

. Client-server architecture.

. The architecture is domain-based.

. Architecture selection procedure.

. Architecture selection tools.

. Quality control when choosing an architecture.
. Validate the architecture with use cases.

. Inspecting the choice of architecture.

. The concept of detailed design.

. Correlation of use cases for architecture and detailed design.
. Typical detailed design scheme.

. Design and interfaces.

. Reusable components.

. Detailed sequence charts.

. Detailed diagrams of data flows.

. Specification of classes and functions.

. Class invariants.

. Invariants, prerequisites and afterconditions.

. Specification of algorithms.

. Flowcharts.

. Pseudocode.

. Comparison of the use of flowchart and pseudocode.
. Design Samples: Detailed Design Techniques.
. Creation Patterns of Design.

. Structural design samples.
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42. Design samples are based on application behavior.

43. What is a design pattern?

44. What types of design patterns are you familiar with?

45. Design template "Strategy".

46. Design template "Builder".

47. Design template "Factory", "Abstract factory".

48. The Adapter design pattern

49. The "Bridge" design pattern.

50. The "Team" design pattern

51. The Composer design pattern

52. Iterator design pattern.

53. The "Mediator" design template

54. Chain of Responsibility design pattern

55. The Browser design pattern

56. The "Intermediary" design pattern

57. The "Loner" design pattern

58. The "State™ design pattern

59. Design pattern "Sample".

60. What is Software Design Quality Analysis?

61. Basic Software Design Evaluations.

62. What notations and design support tools are known?

63. Methods of Analysis of Compromise Architectural Solutions.

64. The main stages of the method of analysis of compromise architectural solutions.

65. A method for analyzing the cost and efficiency of architectural solutions and software
applications.
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9. METHODOLOGICAL SUPPORT

The educational process in the discipline "Software Architecture and Design" is fully and in

sufficient quantities provided with the necessary educational and methodological literature. All the
necessary teaching materials are placed in the Modular Learning Environment. Access to the
resource: https://msn.khmnu.edu.ua/course/view.php?id=4908.

10. RECOMMENDED READING

Main:

1.

wmn

Lecture notes on the discipline "Software Architecture and Design" for applicants for higher education
of the first (bachelor's) level in the educational and professional program "Software Engineering” in
the specialty 121 — "Software Engineering” / Ucl. V.V.Zavgorodniy, K.M.Yalova. — Kamianske:
DGTU, 2019.— 144 p.

Martin R. Pure Architecture / Robert Martin. — Kharkiv: Fabula, 2019. — 416 c.

Freeman E. Head First. Design patterns / Eric Freeman, Elizabeth Robson. — Kharkiv: Fabula, 2020. —
672 c.

Richards M. Fundamentals of Software Architecture: An Engineering Approach / Mark Richards,
NealFord. — Sebastopol, California: O'Reilly Media — 1st edition, 2020. — 419 p.

Lanciaux R. Modern Front-end Architecture: Optimize Your Front-end Development with
Components, Storybook, and Mise en Place Philosophy / Ryan Lanciaux — New York: Apress, 2021 —
144 p.

Frighi V. Smart Architecture — A Sustainable Approach for Transparent Building ComponentsDesign
/ Valentina Frighi — Berlin: Springer — 1st edition, 2022. — 293 p.

Kudryavtsev, V. V., and Forkun, Y. V. "Analysis and application of methods for optimizing speed and
fault tolerance of software products." Sciences. etc. scientific conference "APKN-89 2021".
Khmelnitsky KhNU. — 2021. — p.338-339

Forkun, Y., Forkun, I., Yashina, O., & Pravorska, N. (2023). Architectural Methods for Optimizing the
Performance and Fault Tolerance of Software Applications. measuring and computing devices in
technological processes, (2), 196-201. https://doi.org/10.31891/2219-9365-2023-74-27

Ivan Lopatto, Mykyta Lebiga, Yurii Forkun and Artem Boyarchuk. Method for Determining the
Informativeness of the Software Requirements Specifications. IntellITSIS’2021: 2nd International
Workshop on Intelligent Information Technologies and Systems of Information Security, March 24—
26, 2021, Khmelnytskyi, Ukraine. http://ceur-ws.org/VVol-2853/paperl5.pdf

Additional

1.

2.

Borodkina, I.L. Software Engineering. manual / I. L. Borodkina, G. O. Borodkin; NUBiP. — Kyiv:
Tsentr uchbovoi lit., 2020. 204 p. (in Russian).

Lanciaux R. Modern Front-end Architecture: Optimize Your Front-end Development with
Components, Storybook, and Mise en Place Philosophy / Ryan Lanciaux — New York: Apress, 2021
—144p.

Frighi V. Smart Architecture — A Sustainable Approach for Transparent Building ComponentsDesign
/ Valentina Frighi — Berlin: Springer — 1st edition, 2022. — 293 p.

Robert Martin. Clean architecture. Kharkiv: Fabula. — 2019. — 368 p. (in Russian). ISBN : 978-617-
09-5286-8

Robert Martin. Clean code. Kharkiv: Fabula. —2019. — 416 p. (in Russian). ISBN : 978-617-09-5285-
1

Alexey Vasiliev. Python programming. Ternopil: EDUCATIONAL BOOK — BOGDAN. - 2019. —
504 p. ISBN : 9789661056113

Elizabeth Robson, Eric Freeman. Head First. Design patterns. Kharkiv: Fabula. — 2020. — 672 p. (in
Russian). ISBN : 978-617-09-6159-4

Elizabeth Robson, Eric Freeman. Head First. JavaScript programming. Kharkiv: Fabula. — 2022. — 672
p. (in Russian). ISBN : 978-617-522-047-4

Paul Berry. Head First. Python. Kharkiv: Fabula. — 2021. — 624 p. (in Russian). ISBN : 978-617-522-
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10.
11.

12.

13.

14.
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Rob Cole. Brilliant Agile. Kharkiv: Fabula. — 2020. — 192 p. (in Russian). ISBN : 978-617-09-6381-9
Burt Bates, Kathy Sierra. Head First. Java. Kharkiv: Fabula. — 2022. — 720 p. ISBN : 978-617-522-
033-7

Yuriy Ramsky, Vasyl Oleksyuk, Anatoly. Administration of Computer Networks and Systems.
Ternopil: EDUCATIONAL BOOK — BOGDAN. - 2020. — 196 p. ISBN : 9789661015615

Amy Webb. The Big Nine. How IT Giants and Their Smart Machines Can Change Humanity.
Kharkiv: Vivat. — 2020. — 352 p. ISBN : 9789669822185

Denis Kaplunov. Kings of social media. .Kyiv: BookChef — 2022. — 432 p. ISBN: 9786175480922

11. INFORMATION RESOURCES

Modular learning environment. Access to the resource: https://msn.khmnu.edu.ua/
Electronic Library of  the University. Access to the resource:
http://lib.khmnu.edu.ua/asp/php_f/plage_lib.php

Repository of KhNU. Access to the resource: http://elar.khmnu.edu.ua/jspui/
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