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1 3ATAJIBHA IH®OOPMALIA ITPO HABYAJIBHY JUCHUILVIIHY

Merta i 3aBaaHHA
AMcuMnIiHK

MeTa BMBYEHHA AUCUMNAIHN — 3aCBOEHHA CTyAEHTaMM TEOPETUYHUX
3HAHb Ta KOHUENUiN, MNOoB'A3aHMX 3 MNPOLLECOM KOHCTPYHOBAHHA
nporpamHoro 3abes3neyeHHs, WO BKAKYAE PO3YMIHHSA MNPUHUMMIB
BMKOPUCTAHHA  apXiTEKTYpPU MPOrpaMHOro MpPOAYKTY, MeToziB
PO3pPO6KM, Pi3HOBUAIB KUTTEBOTO LMKAY MPOrpaMHOro 3abesneyeHHs,
TEXHIK pedaKTopuHry Ta 6araTo iHWMX acnekKTiB.

3aBaaHHA aucumnniHn — chopmyBatM y 3400yBadiB PO3yMiHHA
OCHOBHWMX KOHUEnNUiAi Ta MEeTOAMK, MOB'SA3aHMX 3 MNpouecom
KOHCTPYHOBaHHA NPOrpamHoro 3abe3neyeHHs, BK/ItOYAIOUM

OOTPMMAHHA  apXiTeKTYpuU MNPOrpamHOro npoAyKTy Ta naTepHis
NPOEKTYBAaHHA, BPaxyBaHHA eTaniB KWUTTEBOrO LMKy PO3POO6KK,
3aCTOCYBAHHA  METOAIB  aHanNizy Ta  ONTMMI3aUii  iCHyto4oro
NPOrpamHoOro Kogy ANnA NiABULEHHA NPOAYKTUBHOCTI Ta NiATPUMKMK
po60TO034aTHOCTI, BMiHHA CTBOPtOBATM YMTabenbHU, edeKTUBHUI Ta
Nerko niATPMMYBaHWM B YMOBax MIHAMBOCTI KOA, LOTPUMAHHA
CTAHAAPTIB PO3POOKM NPOrpaMHOro 3abesneyeHHs.

MocunaHHA Ha po3MmileHHA
AUCUUNMANIHN Ha
HaBYaNbHilt nhatpopmi

https://dn.nung.edu.ua/course/view.php?id=3641

MNonepepgHi BUMmoru gnsa
BMBYEHHA AUCLUNAIHM
(npepekBi3uTH)

O06’eKTHO-OpiEHTOBaHE NpoOrpamyBaHHsA

ApXxiTeKTypa Ta NPOEeKTYBaHHA NPOrpaMHOro 3abesneyeHHs
Teopina penauiiHuX Ta HepenauinHMx 6as gaHux
MopentoBaHHA Ta aHani3 13

MNocTpeKBi3nTn

AKicTb NporpamHoro 3abesnevyeHHA Ta TeCTyBaHHA
BupobHuua npakTuKa

MPOEKTHUI NPAKTUKYM

BakanaBpcbka poboTa

Pe3yn bTaTU HABYaHHA

MPO7. 3HaTH i 3acTOCOBYBATM Ha NpaKTULI GYHAAMEHTA/bHI
KOHUENLii, Nnapaanrmm i OCHOBHI NPUHLNNM GYHKLiIOHYBAHHA MOBHMX,
iHCTPYMEHTaNbHUX | 064YnCNOBaNbHMX 3aC0biB iHXKeHepii
nporpamHoro 3abesneyeHHs.

MP12. 3acTocoByBaTW Ha NpaKTULI ePEeKTMBHI Nigxoam Woao
NPOEKTYBAHHA NPOrpaMHoOro 3abesneyeHHs.

MP13. 3HaTu i 3acTocoBYBaTM METOAN PO3POOKKU aNIrOPUTMIB,
KOHCTPYOBaHHA NPOrpamHoro 3abesneyeHHA Ta CTPYKTYP SAHUX i
3HaHb.

MP14. 3acToCOBYBATM HA NPAKTUL IHCTPYMEHTANbHI NpOrpamHi
3acobu AOMEHHOrO aHani3y, NPOEKTyBaHHA, TECTYBAHHA, Bisyanilauii,
BMMIpIOBaHb Ta AOKYMEHTYBAHHA NPOrpaMHOro 3abesneyeHHs.
MP17. BmiTn 3acTocoByBaTM METOAN KOMMOHEHTHOT PO3POOKM
NporpamMHoro 3abesneyeHHs.

KomneTeHTHOCTi

3K01. 3aaTHicTb A0 abCTPaKTHOroO MUCNEHHSA, aHa i3y Ta CUHTe3Y.
3K02. 30aTHiCTb 3aCTOCOBYBATU 3HAHHA Y MPAKTUYHUX CUTYaLLifX.
®KO05. 3paTHicTb AoTpMMyBaTUCA cneundikauii, cTaHaapTiB, NpaBMA i
pekomeHaauin B npodeciHin ranysi npu peanisauii npouecis
KUTTEBOTO LMKAY.

®K12. 3paTHicTb  34iMCHIOBATM  Npouec iHTerpauii  cuctemm,
3aCTOCOBYBATM CTAaHAAPTU | npoueAypu ynpaBAiHHA 3MiHAMK AnA
NIATPUMKKM  UinicHOCTI, 3aranbHOi (PYHKLiIOHANbHOCTI | HaAiNHOCTI




nporpamHoro 3abesneyeHHs.
®K13. 3paTHicTb  06rpyHTOBaHO o06MpaTM Ta  OCBOOBATU
IHCTPYMEHTapii 3 po3pobKM Ta CynpoBOAKEHHA NPOrPaMHOro

3abe3neyeHHs.
NiacymkoBuit KOHTPOb,
$opma Ound. 3anik, KP
MNepenik couianbHux, OpraHisauiiiHi HaBuuKK: KoxeH 3000yBay Ma€e BMiTM opraHi3oByBaTh
«M’AIKUX» HAaBUYOK CBOE poboye cepenoBule, KepyBaTM CBOIMM pecypcamu Ta
(soft skills) 3acobamu, goTpumyBaTUCA rpadikiB Ta BUKOHYBATWU 3aBAAHHS BYACHO.

Lle po3BMBaE BMiHHA NnaHyBaTWM Ta OPraHi3oByBaTU CBOIO pO6OTY.
KputnuHe  mucneHHa: 3106yBadi  HaB4YaloTbCA  aHanisyBaTu
npobnemn,  Wykatu  edeKTUBHI  pilleHHA, ouiHBaTM  Ta
BAOCKOHANOBATUN CBOIO POOOTY.

KomyHikauia: B npoueci HaB4YaHHA CTyAeHTM OOMIiHIOIOTbCA
iHpopMaLli€lo,  KOHCYNbTylOTb, MNIATPMMYIOTb  OAWH  O4HOrO,
0broBopOOTH Pe3y/NbTaTy.

KpeaTuBHicTb: BMBYEHHA AUCUMMNAIHU CMOHYKA€E CTYAEHTIB A0
TBOPYOro MMUCJIEHHS Ta 3HAXOAXKEHHS HOBWX, iIHHOBALiMHMUX nigxoais
00 TeCTYBaHHSA Ta BUABNEHHA AedeKTiB.

AHaNITUYHI HaBUYKK: 3100yBayi HaBYaKOTLCA aHaNi3yBaTU BUMOTU A0
nNporpamHoro 3abesneyeHHs, po3bMpaTM MOro KOMMOHEHTU Ta
3aCTOCOBYBATU METOAN TECTYBAHHA Y NPOLECi PO3BUTKY KOAY, @ TAKOX
PO3BMBAlOTb HABUYKM CUCTEMATUYHOrO MigxoA4y A0 aHanily AnAa
PO3YMIHHS CTPYKTYPWU nporpamHoro 3abesneyeHHsa i epeKTUBHOro
BMABJIEHHA Npobaem.

2 MOJITHKA HABYAJIbHOI JUCILUILJIIHUA

1) mono BiABiAyBaHHS 3aHATH i MOBEIIHKU HA HUX

3rinHo  «[losio)keHHST PO  OpraHi3ailil0 OCBITHBOrO Tmpouecy B IBaHO-DpaHKIBCBKOMY
HAI[lOHAJILHOMY TEXHIYHOMY yHiBepcuteTi HapTu 1 raszy» (Big 31.03.2022 p., nHaka3 Ne 68)
BiJIBIAyBaHHs 3700yBauaMu BHIIOI OCBITH BCIX ayAMTOPHUX 3aHATHh 3 MPOMOHOBAHOI AUCLUILIIHM 3a
YUHHUM TPOTATOM CEMECTPY pO3KJIaaAoM € 000B’s3koBUM. CHI3HEHHS Ha 3a3HAY€Hl 3aHATTA — HE
JIOMYCKalOThCs. 3100yBadi BUIOT OCBITH MPOTATOM ayJUTOPHOTO 3aHATTS: TPUMAaIOTh BUMKHEHHUMH
€JICKTPOHHI 3ac00U 3B’SI3KY; 3JIUIIAIOTH AYAUTOPII0, KOMIT IOTEPHUHN KJIac TOIIO TIIBKH 3a JI03BOJIOM
BUKJIa/laya; AaKTHUBHO MPAIlOIOTh HAJ BHUKOHAHHAM HEOOXIZHOTO 0O0CATy HaBYalbHOI pPOOOTH;
BUKOPHUCTOBYIOTh TEXHIYHI 3aco0M HaBYaHHS, KOTpl MIJBUINYIOTh €(EKTHBHICTb HAaBYAJIBHOIO
IPOLECY; MOBOJAATh ce0€ MUCIUILIIHOBAHO Ta CIPUSIOTH MiATPUMII HAJIEKHOTO CaHITAPHOIO CTaHy B
HaBYAJIbHUX MPUMILCHHSAX.

Onepkani 3700yBadyeM Ha ayJUTOPHOMY 3aHATTI Oaay TOTOYHOTO KOHTPOJIIO 3HAaHb HE
HiAIATal0Th 3MEHILIEHHIO 3a 0Yy/Ib-sIK1 MOPYILIEHHs HaBYaJIbHOI AUCLUIUTIHY.

VY pasi poBeeHHS BieOKOHGEPEHIIIT 32 3MICTOM 1 3a/1a4aMH TUCIUTUIIHN TIpaBUjIa Ta PEXUM il
IPOBEIEHHS TOBOJATHCS Kadeaporo /10 BijoMa 37100yBaviB HaIepes.

2) moa0 J0TPUMaHHS NPUHIMIIB AKAaJeMiYHOI 100p04eCcHOCTI

3100yBayl BUIOI OCBITH MiJl YaC HaBYaHHS B YHIBEPCUTETI 3000B’s13aHI HEYXHJIbHO BUKOHYBAaTH
«[TomoxeHHsT Mpo akajieMiuHi J0OpPOYECHICTh MpaliBHUKIB Ta 3700yBadiB BUINOI OCBiTH IBaHO-
®paHKIBCHKOTO HAI[IOHAIIBHOTO TEXHIYHOTO YHIBepcuteTy Hadtw 1 razy» (Big 05.04.2022p., Hakas
Ne73). 3okpema, 3100yBadi MalOTh: IEMOHCTPYBATH CAMOCTIHHICTh Y BUKOHAHHI ayIUTOPHUX 3aBJaHb,
KOHTPOJIbHUX po0iT, He (anbcudikyBaTu CBOi pe3ylbTaTH HAaBUAaHHS; YHMKATH CIMCYBaHHS, He
KOPUCTYBATHCS MiJKa3KaMH 1HIIKMX OCi0 Mijl 4ac MPOBEJCHHS 3aXO0/iB MOTOYHOI'O KOHTPOJIIO 3HaHb;



JTOTPUMYBATHUCSI KOPEKTHOCTI B TTOCHJIAHHX Ha JpKepena iH(opmarltii y pasi 3armo3u4eHHs BiJOMOCTEH,
TBEP/KEHb Ta 171eH.

3) moa0 ouiHIOBaAHHSI

3a yMOBHM BUKOHAHHS BCIX MPAaKTUYHUX, JJAOOPATOPHHUX 3aHSTh, CKJIAAAHHS TECTOBOTO KOHTPOIIIO
3aCBOEHHS 3MICTOBUX MOMYJIB Ta MIATBEPPKCHHS ONAHYBaHHS Ha MiHIMaJIbHOMY PiBHI pe3yJbTaTiB
HaBYaHHS (32 ceMecTp oTpuMaHO He MeHie 35 OaniB 3a mkanowo €KTC) 3m00yBau BHIOI OCBITH
JIOITYCKAETBCSL JI0O CEMECTPOBOTO KOHTPOJIFO 3 AucHUILTiHu. DopMa CeMecTpOBOrO KOHTPOIO —
nucbMoBui icruT. [IpucyTHiCTh 3100yBaya i 4ac CKIaJaHHs iICIUTY 3 IUCHUILTIHE — 000B’SI3KOBA.

HaB4yajapHMM ITAHOM JUCHUILTIHU TIepen0adeHo iHIUBiAyallbHE 3aBIaHHS Yy BUTJISAI KypCcOBOL
poboTu. InauBinyanpHe 3aBAaHHS Ha KypCOBY poOOTY KOKEH CTYACHT OTPHMYE Ha MMOYATKy BHBUCHHS
JTUCIUTIIIHU BiJT JICKTOPA.

VY pasi 3acTocyBaHHs AMCTAHIIIMHOT TEXHOJOTI] HaBYaHHS MOTOYHUNA Ta CEMECTPOBHU KOHTPOJIi
3IIHCHIOIOTBCS 3TiTHO «Il0JOKEHHS MI0A0 OpraHi3aiii MOTOYHOTO, CEMECTPOBOTO KOHTPOJIIO Ta
aTecrallii 3700yBaviB BUIIOI OCBITH 13 3aCTOCYBaHHSM AMCTAHIIMHUX TeXHOJIOTiH» Bix 22.10.2022p.
(maka3 No262).

4) moa0 KiHeBUX TepMiHIB (Iea1aiiHiB) Ta MepecKJIaJaHHA
3axuct nabopaTopHOi poOOTH, TPOBEACHHS MOIYJIBHUX TECTIB NPOXOAUTH MiJI dYac
NPOBEJCHHS JA0OPaTOpPHOrO 3aHATTS, a Yy BHUMNAQAKY TPOBEACHHS 3aHATh 3 BUKOPHUCTAHHSIM
JTUCTAHIIMHUX TEXHOJOTIH — y peXXuMi OHJIaH-KOH(EPEHIIiT 3a T0MOMOror 3aco0y BiokoHpepeHmin
Meet/Zoom, BuKIafad 1HAUBIAyadbHO 3a/la€ 3alUTaHHS, HA SKI MPOMOHYETHCS BIAMOBICTH YCHO; Y
OKPEMHX BUTIAJKAX JOMYCKAETHCSI MOMIIMBICTD 3aXUCTY Ti]] 4ac MPOBEACHHS KOHCYIIbTAIIH.

[lepeckinanannsi Oyab-IKMX KOHTPOJIBHUX 3aXO[IB Iepen0ayeHo TUIbKH 3a HasSBHOCTI
JOKYMEHTAIBHO MIATBEP/DKCHUX BaroMuX IMPHYMH BIJCYTHOCTI Ha 3aHATTI; 3aXHCT JIAOOpATOPHHUX
poOIT, a TaKoX MOAYJIBHOTO KOHTPOJIIO y BHUIJIAAlI TECTIB BBaXKAEThCSI BYACHHUM, SKIIO BIH
BiJI0OYBA€THCS y MEXKaX, BCTAHOBIICHUX KAJICHIAPHUM TUTAHOM TIICJIA iX MPOBEICHHS; TePECKIaIaHb JIIs
T1IBUILICHHS OajIiB HE Tepea0ayeHo.

Ha mowatky cemectpy Ha mepiriii Jiekiii abo 1abopaTopHOMY 3aHATTI BHKJIAJad MOBiIOMIISE
CTyJeHTaM Mpo (GOpPMHU KOHTPOIIIO, KPUTEPIi OLIHIOBAHHS, TEPMIHU KOHTPOJILHUX 3aXO0JiB BiAMOBIIHO
no Ilomoxenns mpo opranizamito ocBiTHboro mnporecy B IOHTYHI (https:/cutt.ly/LGf3Uls),
[Tonoxxenns “IIpo cuctemy MOTOYHOTO 1 MiJICYMKOBOTO KOHTPOIIO, OI[IHIOBAHHS 3HaHb CTYJEHTIB Ta
BU3HaueHHs1 peltuHry cryneHtiB” (https:/cutt.ly/ TWEBIis), IlomoxxeHHs 11040 OpraHizaiii
MOTOYHOTO, CEMECTPOBOTO KOHTPOIIO Ta MpPOBEAEHHS arecTarii 3100yBaviB BHIOi OCBITH 13
3aCTOCYBaHHSM JucTaHUiHuX TexHosorii (https:/cutt.ly/Qhx9FLB), IlonoxeHHs mnpo mNOpsAIOK
MPOBEJICHHS eK3aMeHiB Ta audepeniiioBanux 3amikis (https://cutt.ly/ ok WNURB).

5) moao BU3HAHHA pe3yJbTATIiB HABYAHHA y HedopMasbHil OCBITI (Y BUIIaAKY HASIBHOCTI
TAKO0I MOKJIMBOCTI)

Habyti 3m00yBauem 3HaHHS 3 JUCHUIUIIHM abo 1i OKpeMux po3AuliB Yy E E
HeOpMalbHIM OCBITI, MIATBEPIKEHUX cepTU(diKaTaMu, CBIJIOLTBAMH, IHIIMMHU .
JOKYMEHTaMH, 3100yTHMH 11032 OCHOBHHUM MICIIEM HaBYaHHS 3apaxOBYIOTHCS
BIAMOBIAHO 110 «[lo/oKeHHSM MpO MOPSAIAOK BU3HAHHS pPE3YJIbTATiB HAaBUYaHHS,
oTpuMaHuxX y HedopmanpHIi Ta 1H(opMmanbpHIA OCBITI B IBaHO-DpaHKIBCBKOMY
HaIllOHAJILHOMY TEXHIYHOMY YHiBepcuTeTi HapTu 1 razy» (umnHe 3 09 nucrtomanaa
2020p. 13 3minamu Big 30 rpymus 2020p.): (https://cutt.ly/dTtogcL)

[Ipuknaau KypciB, €JIEMEHTH SKUX MOXYTh OYTH BH3HaHI Ta 3apaxoBaHi SK OLIHIOBaHI

AKTUBHOCTI:

=]

6.031: Software Construction https://tinyurl.com/3ydepp7k
(a6o 6.005 Software Construction https://tinyurl.com/5n7ywpuy )



https://cutt.ly/LGf3Uls
https://cutt.ly/TWEB1is
https://cutt.ly/Qhx9FLB
https://cutt.ly/okWNURB
https://cutt.ly/dTtogcL
https://tinyurl.com/3ydepp7k
https://tinyurl.com/5n7ywpuy

6) 1010 OCKaApKEHHS Pe3yJIbTATIiB KOHTPOJbLHUX 3aX0/1iB

3n00yBavi BUIIOI OCBITH MarOTh TIPaBO HAa OCKAPXKEHHS OI[IHKA 3
JTUCIUIUTIHA OTPUMAHOI MiJ] 9ac KOHTPOJIBHHUX 3aXOJiB. ATEINSALis 3TIHCHIOETHCS
BiamoBimHO 110 IlosokeHHsT Mpo 3BepHEHHs 3700yBayiB BUINOI OCBITH 3 MHUTaHb,
MOB'I3aHUX 3 OCBITHIM IPOLIECOM, 3aTBEPKEHOTO HAKA30M PEKTOpa YHIBEPCHUTETY
Ne 43 Binx 24.02.2020 poxy. O3HaAHOMUTHUCH 3 TOKYMEHTOM MOKHA 32 TIOKJIIMKAHHIM
https://griml.com/L3VUV.

7) mox0 KOH(PIIKTHUX CUTYyallii

CrinkyBaHHSI YYacCHHMKIB OCBITHBOTO IIporecy (BHKIamayi, 3100yBadi)
BiIOyBa€eThCs HA  3acaJax MapTHEPCHKUX  CTOCYHKIB,  B3a€MOIIITPUMKH,
B3a€MOIIOBArd, TOJIEPAHTHOCTI Ta MOBArk 10 0COOMCTOCTI KOXKHOT0O, CIPSIMOBAHOCTI
Ha 37100YyTTs ICTUHHOTO 3HaHHS. BupimeHHs KOHOIIKTHUX CUTYaIlil 3/IHCHIOETHCS
BimoBiAHO 10 [lonoxeHHs npo BupimeHHs KoHpaikTHUX curyariii B IODHTYHI,
3aTBEP/KEHOTO Haka3oM pektopa yHiBepcuteTty Ne 44 Bim 24.02.2020 poky.
O3HallOMUTHCH 3 IOKYMEHTOM MOXHa 3a MOKJIWKaHHAM https://griml.com/i42PI.

8) moxo onuryBanHus 3100yBaviB

[Ticns 3aBepmieHHS Kypcy 3400yBady HAJAEThCS MOXKIUBICTH MPOUTH
ONUTYBaHHS CTOCOBHO SIKOCTI BHKJIAJaHHS AWCHMIUIIHU 3a TMOKIUKAHHAM
https://nung.edu.ua/department/yakist-osviti/04-anketuvannya

L

9) 11010 MOJITHKH BUKOPUCTAHHA iHCTPYMEHTIB reHEPATUBHOTO IITYYHOI0
iHTeJIeKTy B HaBYAJIbHOMY Ipoueci

Bci yJacHuKM OCBITHBOTO IIpoliecy ITOBMHHI JOTpUMYBaTHCA 0a30BUX
NPUHIMIIB BUKOPUCTaHHA 1HCTPYMEHTIB T'€HEPATUBHOIO IITYYHOTO 1HTEJIEKTY
BiAMOBIAHO 110 [loymokeHHs Mpo 3aranbHl MOJITUKM BUKOPUCTAHHS 1HCTPYMEHTIB
IeHEPaTUBHOIO INTYYHOrO IHTENEeKTYy B HaBuaibHoMy npoueci IOHTYHI,
3aTBEPPKEHOTO HaKa3oM pekTopa yHiBepcurety Bix 15.03.2024 poky Ne 82.

OsHaifomMHuTHUCH 3 JOKYMEHTOM MOJKHA 3a HNOKJIMKaHHAM
https://salo.li/1E36Aae.

[=]
[=]
F
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3 CTPYKTYPA HABYAJIBHOI JIJUCHUILJITHA
«KoHcTpyoBaHHA NporpaMHoOro 3ade3ne4eHHsD)

3.1 OOGc¢sr HaBYATBHOI JUCIUILTIHA

Pecypc rogus Ha BUBYECHHS JUCIUILTIHU «KOHCTPYIOBaHHS IPOrPaMHOTO 3a0€3MEeUYCHHSD» 3TiTHO 3
yuaauM HII, po3mozin 3a cemecTpamu i BUJAMU HaBYaIbHOI pOOOTH JUIsl OYHOI Ta 3a04HOI (opM
HaBYaHHS XapaKTepu3ye Tadomuis 1.

Tabmuus 1 — Posmomin roauH, BHAUIGHMX  Ha BUBYEHHS auciuIUiiHu «KoHCTpyroBaHHSA

POTPAMHOTO 3a0e3MeYCHHS

HaiimenyBaHHS MOKa3HUKIB VYceboro Cewmectp 6
Kinbkicts kpenutie ECTS 5 7
3aranbpHUI 00CST Yacy, roj 150 150
AyauTOpHI 3aHATTS, TOM, Y T.4.: 60 60
JIEKIIMHI 3aHATTI 24 24
CeMiHapChKi 3aHSTTS - -
MPAKTUYHI 3aHATTS - -
nmabopaTopHi 3aHATTS 36 36
CamocriiiHa po6oTa ro. 90 90
dopma ceMecTpoBOTO Hud. 3amik, KP Hud. 3amik, KP
KOHTPOJIIO

3.2 TemaTH4yHui IUIaH JIEKIiHUX 3aHATH

TemMaTuuyHuH IUIAH HeKHiﬁHHX 3aHATHb ,Z[I/ICLII/IHJ'IiHI/I «KOHCTI)YIOBaHHH IIporpaMHoOro

3a0e3MneueHH» XapakTepusye Tadbuus 2.
Tabmuus 2 —TematuuHuil 1ad JIEKIIHHUX 3aHITh

[Mudpu

Hazeu moxymniB (M), 3micToBux moayni (3M), tem (T) Ta ix
3MICT

OO0csr rogue

Jliteparypa

M1

KoncTpyroBanHsi nporpaMmHoro 3ade3ne4eHHst

24

M1

ba3oBi 3acagu KOHCTPYIOBaHHS Mporpam

10

T1.1

Beryn no "KoncTpyroBanHs mporpamMHOro 3a0e3nedeHHs .
[ToHATTS TPO KOHCTPYIOBaHHS MPOTPAMHOTO 3a0e3MeueHHs
(Software Construction). Ponb KOHCTpyroBaHHS B Ipoleci
pPO3pOOKH TMPOTPaMHOTO TMPOAYKTY. Pi3HOBHAM IKHUTTEBOTO
mukay I13. Lini ta 3aBmanHs koHcTpyroBaHHs I13. Mogeni i
meronu mpoekTyBaHHs [13. Cranmaptu po3pobku  I13.
SWEBOK, ISO/IEC 29148. [TonstTs sikocti koay I13.

2

1,3,4,8,
15

T1.2

OcHoBu koHcTpyroBaHHs [13.

OcHOBHI  MONOXEHHS  KOHCTpytoBaHHa [I3  (miHiMi3amis
CKJIaJIHOCTI, O4YiKyBaHHS 3MiH Tomo). I[lpunnmunu OOIl B
KoncrpyroBanni  I13.  Sfkicte  komy:  4YHMTa0ENbHICTH,
edeKTUBHICTh, MiATpUMKa. [IpaBuna BuOOpPY IMEH 3MIHHUX.
Cranpmaptu, 30Kpema craHzaptd  ¢GopMmaTyBaHHI  MOBH
IporpamMmyBaHHSI.

4,6,9,13,
17

T13

KoncrpyroBanns 113 a5 npukiagHoro 1oMeHy

MeToau nOCHiAKeHHS Ta ONUCY (PYHKIIIOHYBaHHS OpraHi3alii.
®BA. TexHik1 KOIyBaHHS IO MiITPUMYIOTh OYIKYBaHHS 3MiH.
Bubip apxitekrypHOro mabJoHYy BIANOBIJHO JO JOMEHY

4,6, 10,17




Mudpu

Hassu moayni (M), 3mictoBux Moayimis (3M), Tem (T) ta ix
3MICT

OO0csr roauH

Jlireparypa

Crocobu
CHCTEM.

3actocyBanHsa. [lomsarrts "macmraboBanicte [13".
3a0€3meYeHHs]  MaciITabOBaHOCTI  MPOTPAMHUX
KonctpyroBanHs inTepdeiicy kopucryBaua.

T1.4

«Huctuit koo

Ormsin akTyanbHHX MeTojoJoriii po3podku I13 y KoHTekcTi
KoHcTpyroBaHHs. [IpuHiunu miaxoxy "auctuit koxa". [IpuHuumm
SOLID. Iloustrst pedakropunry, O3HaKu TOro, IO MOTPiOECH
pedakTopunr. PiBHI pedakTOpuHTYy: pIBEHb JaHHX; pPIiBEHb
OIepaTopiB; piBEHb METOMIB; PIBEHb peaji3allii Kiacy; piBeHb
iHTepdelicy kiacy; piBeHb cucTteMu. besneka pedakTopuHTy.
Touku pedaxropunry. Bukopucranus meronosnorii Test Driven
Development (TDD) y mpomeci KOHCTPYIOBaHHS ‘“dMCTOTO
koxay”. Merogonorii SCRUM, KANBAN Ta inmi Agile-
MIIXOAH Y BIAHOIIEHH] peaKTOPUHTY.

6,7,8,9,

3M 2

Mopaeai, cTaHIapTH TAa MeTOAUKHN KOHcTpyloBanHs 113

14

T2.1

Monynbhicts 13

[onsarrs "moxmymnbHicTs I[13". OnTUManbHICTE MOIYIBHOCTI.
[Mpuniun ingopmaniifHoi 3akpuTocTi. 3B'I3HICTH MOAY. PiBHI
cuiy  3B'I3HOCTI  Ta "mposzopicTh" peamizamii. MeTrpuku
ckiaaHocTi moaynis I13.

2,7,9,11

T22

PiBHI KOHCTpYIOBaHHSI.

BucokopiBHeBe KOHCTPYIOBaHHSI (30BHIIIHI 3aTUTH Ta MOl AJs
SAKHX MalOTh OYTH peakxiiii CHCTeMH; BHYTPIIIHI 3alTUTH Ta MOIii,
K1 TeHepyBaTUMe cuctema; crneuudikamii GopmariB JaHUX Ta
MIPOTOKOJIIB B3a€MOJIi; crieru@ikariii MmocIiJOBHOCTI Ta dacy
BIJITYKIB; IUTICHICTD Ta 30€piraHHs TaHUX)

6,7,13

T2.6

CympoBij mporpaMHOro 3a0e3neueHHs.

[TonsaTTs "miaTpumMka" Ta "06cayroByBaHHs" NPOrpaMHOIo
3a0e3neueHHs. [IoHATTS npo aBTOMaTH4HE (POPMYBaHHS 3BITIB
npo nomuiku.CucteMHi nporpaMu “crash reporter” Ta cnucku
kpamriB (Crashlytics). IlITarni 3aco6u 3BiTyBanus OC Ta [13
(crashreporter)

4,12, 16

T2.7

OcHOBHI NOHATTS 0€3MEeKN B KOHTEKCTI KOHCTPYIOBAHHS
nporpaMHoro 3atesnedeHHs. O] 3arpo3 Ta BUKIHUKIB,
NOB'sI3aHUX 3 0€3MEKOI0 MPOrPaMHOTro 3a0e3MedeHHs (OUPEH]
BUM 3arpo3). TUIOBI BPa3IUBOCTI MPOTPAMHOTO KOAY.
Crparerii yaukaHHs Bpa3iuBocTeil kony. Knacugikais ta
BUJIM BPa3JIMBOCTEH, aKTyallbHI KJ1acu(iKaTOpu Bpa3IUBOCTEH
(CVE, CWE 1 T.11. — KOPOTKHI ONKC Ta ONKUC BUKOPUCTAHHS).
Metpuku BpaznuBocTel. 3arajgbHa CUCTEMA OLIHKU
BpasnuBocter (CVSS). MeTpuku Ta po3paxyHKH, TOKa3HUKH 1
BEKTOp (OIliHKA BIUIMBY). BUKOpHCTaHHS KaJIbKYIATOPIB
Bpa3MBoOCTE. 3arajibHUi Neperik-KiacugikaTtop 1madiaoHIB
atak (CAPEC). O3naitomnenns 3 podororo i3 CAPEC.
Posrmsig Ta ananiz onucy oHOTO 3 THUIOBHUX MIA0JIOHIB aTaKH.

14, 16, 18,
19, 20

T238

[TousTTS po BuAM Ta TexHiku Oe3neuHoro koauHry (Defensive
Programming, Secure Programming/Secure Coding, Offensive
Programming; o61ymane noBTOpHE BUKOPUCTAHHS KOy,
nepeBipKa KOMIIOHEHT 11[0/10 BUKOPUCTaHHS 3aCTapiliiuX
MPAKTHUK, KAHOHI3AIlisl TaHUX BBOJY, aHANI3 KOAY Ha Bpa3luBICTh
JI0 B1JIOMUX aTak (po3paxyHOK METPHUK Bpa3IHBOCTEN)

1,2,12, 14,
16




Hassu moayni (M), 3mictoBux Moayimis (3M), Tem (T) ta ix

[gpu 3MICT

O6csr roaus | Jlitepatypa

T 2.9 |/lokyMEeHTyBaHHS Ta IOBTOPHE BUKOPUCTAHHS 2 1,3,11, 15
Bunu moxymenTartii moo oprasizarii mporecy
KOHCTpYIOoBaHHS. OCHOBHI CTaHJAPTH Ta PEKOMEH/AIIIT 111010
JIOKYMEHTYBaHHS 1111 yac KoHcTpyroBaHHs (ISO 29148, 15288,
12207, 42010 ta in.). [nTerpyBaHHs TOKyMEHTYBaHHS Y
"rHYYKi" METO0JIOT1i pO3p0oOKH. 3ax0au IS 3a0€3MeUCHHS
MOBTOPHOT'O BUKOPUCTAHHS KOY. JlOKyMEHTAIIisl pOTpaMHOro
3abe3neveHHs (software documentation).

Bcnoro: — MoayniB — 1;
— 3MICTOBUX MOJYJIiB — 2.

3.3 IlepeJtik 1aGopaTopHuX poodiT

[Tepenik mabopaTopHux podiT 3 muctuiuiiH  «KOHCTpYIOBaHHS MPOrpaMHOTO 3a0e3MeueHHs
HaBeJCHUM y Tabmui 3.

Tabmuus 3 — [epenik 1abopaTopHUX pooiT

Mudpu Haseu MOHYE;ZS)E/Q?S&;:;OS:&?&)Y 7B (3M) Ta O6csr rogun | Jliteparypa

M1 KoncTpyroBannsi nporpamHoro 3aée3neyeHHst 36

3M 1 Ba3oBi 3acagu KOHCTPYIOBaHHS Nporpam 20

J1.1 OpranizanifHO-MeTOANYHI BKa3iBKU. AHali3 OMHUCY 4 1,2,5,7
peaMeTHOI 00J1acTi, HaMCaHHS user-story

JI1.2 |Cxemaru3aiisi oOOMiHy JaHHUMH Ta aKTUBHOCTEH aKTOpIB, 2 1,5
YTOUHEHHs user-story, KOHCTPYIOBaHHS US€ cases

JI1.3 |KapkacHa  mozenb  iHTepdeiicy Ta  aiarpama 4 1,5
KOPHUCTYBaJIbHUIIBKOTO CLIEHAPIIO.

JI1.4 |CrpykTypa pensuiiiHoi 6a3u gaHuX. 2 1,5

J1.5 CTpyKkTypHa cxeMa Ta B3a€EMO3B’SI3KH MK MOJTYJISIMU 4 1,5

JI1.6 |BucokopiBHeBe KOHCTPYIOBAHHS (onucyBaHHS 4 5,8,9,10,
crenudikarii). 13

3M 2 Mogesti, cTaHIAPTH Ta METOAMKH KOHCTPYIOBAHHS 16
113

J2.1 CtpykTypa Kiacis. 4 1,5

J12.2 |KoHCTpyroBaHHS KOy MOIYJIs 6 1,5,6,10

Ja23 AHaJi3 Koy Ha Bpa3IuBICTh 2 5,14, 16

JI2.4 |PedaxTopHHI Ta 4YUCTOTA KOIY 4 5,6,11

3.4 3aB1aHHd 1J151 CAMOCTIiHHOI podoTH 3100yBaya
Buau camocTiiiHOi poOOTH B MeXaX HaB4YaJlbHOI AUCHUILTIHM «KOHCTpyrOBaHHS HMpPOTrPaMHOTO
3a0e3reueH s HaBeaeH] B Tadaui 4.



Ta6mmist 4 — 3MicT caMOCTIHHOT pOOOTH

HaiimenyBaHHS BUIIB caMOCTIHHOI poOOTH

OO0csr ronue

OmpairroBanHst MaTepiany, BUKJIaIEHOTO Ha JICKITISIX 12
[TinroryBanss 10 1ab0opaTOpHUX POOIT, 3BITIB MPOTOKOJIIB 3 36
1ab0paTopHUX POOIT

OmnparroBaHHs MaTepiary, BAHECEHOTO Ha CAaMOCTiifHE BHBUYCHHS 12
Bukonanus ta oopmiIeHHS KypcoBOi poOOTH 30
Ycroro roguu 90

[Tepemik MaTepiany, 110 BAHOCUTHCSI HA CAMOCTIMHE BUBYCHHS, HABEJICHO Y Ta0JIHIIi 5.

Tabmus 5 — Marepialt, 10 BUHOCUTHCS HA CAMOCTIHE BUBYCHHSI

Hazsu moaynis (M), 3micToBux MoaymiB (3M) Ta muTaHHs,

HIudpu 10 BAHOCHUTBHCS Obear Jliteparypa
. TOJIUH
Ha camocTiiine BuBueHH (T)
M1 KoHcTpyroBaHHSI NIPOrpaMHoOro 3ade3neveHHst 12
3M 1 |Ba3oBi3acaau KOHCTPYIOBaHHS MPoOrpam 8
T1.1 Amnaniz SWEBOK ta ISO/IEC 12207. 2 11,15
T1.2 [Mpuammm OOIT (po3aineHHs BiAMOBITAIBHOCTI, ) 1,2
cnasikyBaHHg BrnactuBocteid) B Koncrpyroanni 13
T1.3 Tpiana mogeneit: “sk Mae OyTu”, “sak €”, “sax Oyzne”. 2 4,10
T1.4 [punmunu SOLID y npuxnanax. 2 1,9
3M2 |Mogedi, cTaHIAPTH TA METOTUKH KOHCTpYoBaHHs 113 4
T2.6 Osnaitomnenns i3 cimckamu Crashlytics. ) 14
T2.7 [IpakTUKyBaHHS Y BUKOPHCTAaHHI KaJIbKYJISTOPIB ) 14,16
Bpa3IMBOCTEH

KOHTpOJIB 3a OIIpalrOBaHHAM TEM, BHHCCCHUX Ha CcaMOCTIiHe BHUBYCHHA, € CKJIaJ0BOIO

YACTUHOIO MTOTOYHOTO OI[IHIOBAHHS 32 B1IMOBIIHUMH 3MICTOBUMH MOJTYJISIMH.

KypcoBa poGora nepenbavyae BUKOHAHHS HAOOpy IisUIBHOCTEH, 30KpeMa: BUKOHAHHS aHali3y
npeaMeTHoi obusacTi; po3poOku iHTepdelicy KopHucTyBada/iB Ta BEPCTKH/KOAYBAaHHS IMPOTOTHUILY;
pPO3poOKHM KOy pearizaiii Oi3HeC-JOTiKW; BUKOHAHHS TECTYyBaHHs, CaMOpEB’I0 Ta, 3a HEOOX1JIHOCTI,

pedaxTopuHry nyst 3a0€3MedeHHsI BIMOBITHOCTI MiIX0IaM «YHCTOTO KOIY».

CymnpoBil Ta mepeBipsHHS BUKOHAaHHS eTamiB pPOOOTH BHMKOHYE KEpiBHUK pPOOOTH, Micis
BUKOHAHHS poOOTH Ta JIOMYCKY JI0 3aXMCTY BiJI0YBA€THCS 3aXUCT POOOTH CTYAEHTOM IEPE] KOMICIEO.
OriHka KypcoBoi poOOTH CKJIaJa€Thes 13 OLIHKM BUKOHaHHA — 60%, odopmiieHHs — 5% Ta 3aXUCTy —

35%. 3aranbHa KUTBKICTH 0ajiB KypcoBoi poootu — 100.
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4 HABYAJIBHO-METOAWYHE 3ABE3IIEYHEHHA IUCHOUIIJITHA

4.1 OcHoBHa JiTepaTypa

. bangypa B. B., YecanoBcekuii M. C., Illekera B. I, Ilix B. fI. Apxitekrypa Ta NpO€KTyBaHHS

MporpamMHOTo 3a0e3rnedeHHs : HaBy. mocid. — IBaHo-®pankiecek : IGHTYHI, 2021. — 359 c.
https://search.library.nung.edu.ua/DocDescription?doc_id=472239
ITaceka M. C., Ctucino T. P. ApxiTekrypa Ta aHaji3 MPOrpaMHOr0 3a0e3MeUeHHS : KOHCIEKT
JIEKIIHA — IBaHO-®paHKIBCHK : IOHTVYHI, 2021. - 146 c.
https://search.library.nung.edu.ua/DocDescription?doc 1d=469009

. banmypa B. B., lllekera B. 1., ITlix M. M. fIkicTs nporpaMHOro 3a0e3MeUeHHsI Ta TECTYBaHHS :

KOHCHeKT  Jyiekuid. —  IBanHo-®pamkiBcsk @ IOHTYHI, 2022. - 199 c.
https://search.library.nung.edu.ua/DocDescription?doc 1d=472895
Kopnyra B. A. KoncrpyroBanas mporpamaoro 3abesnederss (Software Construction) : KOHCIIEKT
JIEKLIH. — IBaHO-DpaHKIBCHK : IOHTVYHI, 2024.
https://search.library.nung.edu.ua/DocDescription?doc_id=477462

. Kopnyra B. A. KoncrpyroBanns nporpamuoro 3adesneuenns (Software Construction) : meTon,

BKa3iB, /10 Ja0o0p. 3aHATH Ta camoc. pod. ctya. — IBano-@pankisesk : IDHTYHI, 2024. — 18 c.
https://search.library.nung.edu.ua/DocDescription?doc_id=477463

4.2 lonaTkoBa JiTeparypa
Dingle A. Software Essentials. Design and Construction. Chapman & Hall, 2020. — 436 p.
Maprin P. Yuctuii kon. CTBopeHHs 1 peakTopuHr 3a gonomororo Agile. @abyina, 2021. — 448 c.
Maprtin P. Yuctnii AGILE. Hazax no ocnos. ®@alyna, 2021. — 224 c.
Rylander S. Patterns of Software Construction: How to Predictably Build Results, Apress,
2022. - 145 p.

. Monactupcokuii I'. JI. Teopis opranizanii: miapy4HukK. 2-¢ BUJIaHHs, JOMOBHEHE il IepepoOIieHe.

Tepnomine: “Kpok”, 2019. 368 c.

4.3 Ingopmauiiini pecypcu Internet
Software Engineering Body of Knowledge (SWEBOK) [Enextponnuii pecypc]. Pexum nocrymy:
https://www.computer.org/education/bodies-of-knowledge/software-engineering
Building robust foundations and navigating the landscape of software construction.
[Enextponnuit  pecypc]. Pexum nmoctymy: https://www.computer.org/resources/software-
construction.
Software Construction A Complete Guide [Enexktponnuii pecypc]. Pexum mocrymy:
https://www.everand.com/book/443970348/Software-Construction-A-Complete-Guide-2020-
Edition
Firefox Source Docs : Crash Reporter [Enextponnuii pecypc]. Pexxum nocrymy: https://firefox-
source-docs.mozilla.org/toolkit/crashreporter/crashreporter/index.html
ISO/IEC/IEEE 29148:2018 Systems and software engineering — Life cycle processes —
Requirements engineering Edition 2, 2018 [Enexktponnuii pecypc]. Pexum noctymy:
https://www.iso.org/standard/72089.html
The Code Knight: Mastering the Craft of Defensive Programming [Enextponnmii pecypc].
Pexxum moctymy: https://www.conquer-your-risk.com/2023/07/20/the-code-knight-mastering-the-
craft-of-defensive-programming/
Principles of Software Construction. Objects, Design, and Concurrency. [Enextponnuii pecypc].
Pexxum moctymy: https://www.cs.cmu.edu/~charlie/courses/17-214/2021-spring/
National Vulnerability Database: The Common Vulnerability Scoring System (CVSS)
[Enextponnwuii pecypc]. Pexxum moctymy: https://nvd.nist.gov/vuln-metrics/cvss
Common Attack Pattern Enumerations and Classifications (CAPEC) : A Community Resource
for Identifying and Understanding Attacks. [Enextponnuii pecypc]. Pexum mgoctymy:
https://capec.mitre.org/about/new_to capec.html
CAPEC-36: Using Unpublished Interfaces or Functionality. [Enextponnuit pecypc]. Pexum
noctymy: https://capec.mitre.org/data/definitions/36.html



5 ®OPMU I METOJIU HABUAHHSI 1 OIITHIOBAHHSA
dopmu 1 METOIM HaBYAHHS i OLIIHIOBAHHS 1 MeXaxX AUCHUILTIHN « KOHCTpYIOBaHHS MPOrpaMHOTO
3a0e3IeyeHHs » HaBeaeH] B Ta0ui 6.
Tabmuusa 6 — 3abe3nedyeHHs MPOrpaMHUX PE3yNbTaTiB HaBUAHHS BIAMOBIAHUMHU (opMamMH Ta
METOlaMU

udp
ROUpIIEo Merom assaris (MFH) opuit i eTom SuimoRarA
HaBYaHHS

I1P0O7. MH 1.1 — nekuis M®O 3 — [IudepenuiiioBanuii

I1P12. MH 2.4 - xoMIT’t0Te€pHI 1 MyJIbBTUMEIIMHI METOIH | 3aJliK

I1P13. MH 3.3 - nabopartopHi poboTH M®O 5 — ycHU KOHTPOJIb

[1P14. MH9 — nopiBHSIHHS M®O 4 — noToYHUN KOHTPOJIb;

I1P17. MHI10 — y3araibHeHHs M®O 6 - nucbMOBUI KOHTPOJIb;
MH 12 - BUOKpEeMIJIEHHS OCHOBHOTO M®O 7 - npabopaTopHO-
MH18 — MeTou caMoCTiHHOT poOOTH MPAKTUYHUM KOHTPOJIb

[Mudpu nporpamuoro pe3ynbrary HaBuaHHs 3amo3uueHi 3 OIIIl, a ix 3MicT HaBeneHUWl B
NepUIOMY PO3iTi JaHOT MPOTpaMH.

6 METOU KOHTPOJIIO TA CXEMU HAPAXYBAHHS BAJIIB

Posnoain 6amniB, siki 3700yBaui OCBITH MOXYTh OTPUMATH 3a pe3yjibTaTaMH KOXKHOTO BHIY
MOTOYHOTO Ta MiJICYMKOBOTO KOHTPOJIB, HaBeIeHA B TaOIUIIi 7.

Tabmuus 7 — Po3noin 6aitiB OLiHIOBAHHS

Buau pobiT, Wo KOHTPONOOTbCA MaKc,MMMbH.a
KinbKicTb 6anis
KOHTpONb 3HaHb Ta YMiHb MPU BWKOHAHHI Ta 3axMCTi 3BIiTIB 3| 76
nabopartopHux pobit (9*7, 1*13)
KOHTPOAb 3aCBOEHHSA 3HAHb Ha NEKLiAX 24
Ycboro 6anis 100

Ha naGopatopHux 3aHSTTAX 3aCTOCOBYETHCSI MOTOUYHUN KOHTpoiab (M®O4). Ha naboparopaux
3aHATTAX OLIHIOIOTHCS PIBEHb 3HAHb Teopii Ta JabopaTOpHOI 0a3u, a MPH 3aXUCTI 3BITIB OL[IHIOETHCS
JOCATHYTI pe3yJIbTaTH, YMIHHS Ta HABUYKU BUKOHYBATHU J1a00paTOPHI JOCTIIKEHHS, POOUTH BUCHOBKH
1 y3araJbHEHHs.

Ha nexuisx 3actocoByeTbcs mucbMoBUN KOHTPOdb (M®PO 6) y BUIIISIII HAMMCAHHS KOPOTKOIO
OTJIIIOBOTO TBOPY 3 MUTaHb, BUHECEHUX Ha JIEKLIIO.

Jiss  BU3HAYEHHS CTYNEHS OBOJIOJIHHS HaBYAbHUM MaTepialoM 3 TOJAIbIIMM HOTO
OLIIHIOBAHHSM 3aCTOCOBYIOTHCS PiBHI HaBYaJIbHMX JOCSATHEHb 3/100yBayiB BMIIOi OCBITH, HAaBEJECHI B
tabnuui 8.

Tabmuns 8 — PiBHI HaBUAIBHUX JOCATHEHD

PiBni Bincorok Kpurepii oiHlOBaHHS HABYAJIbHUX JOCATHEHb
HABYAJIBHUX 0aay 3a
JOCSATHEHDb BUKOHAHHSA TeOpeTHqHaIﬁHFOTOBKa IIpaKTHqHaIﬁHFOTOBKa
3aBJaHb L.
3100yBa4 BULLIOL OCBIiTH
Bigminuuii 90...100 BIJIbHO BOJIOJII€ HABYAJIBHUM MarepiajoM, | MOKE apryMEHTOBaHO OOpaTH

BUCIIOBJIIOE ~ CBOi  JOYMKH,  pOOHUTbH
apryMEHTOBaHI ~ BHCHOBKH,  PEILEH3Y€
BIIMOBIAI  IHINMX  CTYJCHTIB, TBOPYO
BUKOHYE 1HIMBiAyaJlbHI Ta KOJIEKTUBHI
3aBJIaHHS; CaMOCTIHHO 3HAaXOAMUTh
JOJIATKOBY 1H(OPMAI[II0 Ta BUKOPHCTOBYE

i1 Ui peaizallii MOCTaBJICHUX MePe HUM

pauioHaTbHUN croci6
BUKOHAHHS 3aBJAHHS i OI[IHUTU
pe3yJibTaTH BJIACHOI MPaKTUYHOI
JUSUTPHOCTI; BUKOHYE 3aBIaHHSA,
HE TiependaveHi HaBYAJIHHOIO
[IpOrpamoxo; BUTBHO

BUKOPHUCTOBYE 3HaHHs JUIA




3aBAaHb; BUIBHO BHKOPHCTOBYE HOBI
iHopmartiitai TEXHOJIOT1{ TUTS
ITOTIOBHEHHS BJIACHUX 3HAaHb

BHPIIICHHS TOCTABIIEHUX TEpes
HUM 3aBJIaHb

JocraTHiii

BUIBHO BOJIOJIi€ HABYAJILHUM MaTepiajoM,
3aCTOCOBYE  3HAaHHS  Ha  TPAKTHII;
y3arajibHIOE 1 CHUCTEMAaTH3YE HaBYAIbHY
iHdopMarito, ame [IOMyCKae HE3HAaYHI
HEOJIKM y TIOPIBHAHHSX, (hOPMYITFOBaHHI
BHCHOBKIB, 3aCTOCYBaHHI TEOPETHUYHUX

3a 3pa3koM CaMOCTiliHO BUKOHY€
MPaKTHYHI 3aBIaHHS,
nependadeHi MPOrpaMor0; Mae
CTIHKI HaBWUYKH  BUKOHAHHSI
3aBJIaHHS

3HAHb Ha MPAKTHUII

60...74 BOJIOJII€ HaBYAJIbHUM MaTepiajioM | Ma€  eJIeMEHTapHi, HecTilKi
MOBEPXOBO, (parMEeHTapHO, Ha PiBHI | HABUYKH BUKOHAHHS 3aBJIaHHS
3amaM’SITOBYBaHHS ~ BIATBOPIOE  TEBHY
YacTMHY HaBYAJIBHOTO  MaTepiany 3
€JIEMEHTaMH JIOTIYHUX 3B’sI3KiB, 3HA€

OCHOBHI ITOHSITTS HaBYAJILHOI'O MaTepiaJIy

3agoBiaLHAKA

MeH1e 60 Mae (parmMeHTapHi 3HaHHS (MEHIIE | [UIAHYe Ta BUKOHYE YacTHHY
MOJIOBUHM) Y HE3HAYHOMY 3arajlbHOMY | 3aBJIaHHS 3a JIOTIOMOT 01O
00cs31 HaBUABHOTO MaTepiany; BiICYTHI | BUKIamada

chopMOBaHI YMIHHS Ta HABUYKH; i Yac
B1AIIOBiAl JTOTTYCKaIOThCS CyTTERBI
TIOMUJTKA

He3ano-
BIILHUH

PesynbraTi HaBYaHHS 3 AUCHUILTIHU OIIHIOIOTHCA 3a 100-0ampHOO mikanoro (Big 1 mo 100) 3
MEPEeBE/ICHHSM B OLIHKY 3a TpPaJulidiHOI MIKAIOK («BIAMIHHO», «I00pe», «3aJ0BLILHOY,
«HE3aJIOBLIILHOY BIAMOBIIHO IO ITKAJHU, HABEJCHOI B Ta0uIIi 9).

Tabmuus 9 - lkana ouinroBanHs: HauioHaiabpHa ta ECTS

. YHiBepcuTerchka
HamnjonaanHa P ECTS Busnavennsa ECTS
(B 0as1ax)
BigminHo — BigMIHHE BUKOHAHHS JIUIIIE 3
Bigminno 90-100 A L
HE3HAYHOIO KIJIbKICTIO IOMHIIOK
22-89 B Jy:xe 100pe — BUIIE CEPEIHHOTO PIBHSA 3
KiJIbKOMa IIOMHJIKAMH
Hoope
75.81 C Jo0pe — B 3araibHOMY MpaBWJIbHA poOOTa 3
MEBHOIO KUIBKICTIO IPYOUX MOMHUIIOK
3apoBiJILHO- HENOTAHO, ajI¢ 31 3HAYHOIO
67-74 D o L
. KIJIBKICTIO HEJOJTIKIB
3agoBijibHO it
O0CTAaTHbO — BUKOHAHHS 32/I0BOJIBHSIE
60-66 E .. )
MiHIMaNbHI KpUTepii
He3anoBisibHO — TOTPIOHO MOMpaIoBaTH
35-59 FX nepes TUM, K OTpUMAaTH 3aJiK a00 CKIIaCTH
He3anoBiibHo iCIUT
034 F He3anoBinibHo — HEOOX11HA cepiio3HA
nojaibiia podora

7. 3ACOBA HABYAHHSA
Komm'torep (HoyTOyK): mia’eaHanuii 1o lnrepHer.
[Tporpamue 3abe3neuenns: VSCode, diagram.net. Bineokamepa Ta MikKpo(oH: SIKIII0 HaBYaHHS
BiZIOyBaeThcsl B OHJaiH-popmati. KoprmopartuBHuil 00siKOBHIl 3amuc 13 JOCTYNOM J0 CHUCTEMH
JTUCTaHIIMHOTO HAaBYaHHSI YHIBEPCUTETY.



