MIHICTEPCTBO OCBITH | HAYKH YKPAIHU
HAIIOHAJIbHUM YHIBEPCUTET
«JIBBIBCBKA IHOJITEXHIKA»

— / HOpiit BOBAJIO/
&ﬁfﬁ ~ 2025 p.

OCBITHLO — HAYKOBA ITPOI'PAMA
Inzenepist mporpamuoro 3atesnevucnus

PIBEHBL BUIIIOI OCBITH JApYTrui (MaricTepebKuii) piBeHb
CTYIIIHb BUIIIOT OCBITH maricrp

PAJIY3b 3HAHD F Indopmauiiini Texnosorii
CHEHIAJIBHICTD F2 Inkenepis nporpaMmHoro 3a6esnedenus

PosrisinyTo Ta 3arBepuKeno
Ha 3aci/lanni Buenol pajiu
Yuisepcurery

Bin«fo» 0L 20p.
nporokon Ne 24

JInsis 2025




JIUCT IMMOT'O/IKEHH S
OCBITHBO-HAYKOBOI NpOrpaMu

PiBeHb BUIIOT OCBITH Jpyruii (MaricrepchKuii)
I'AJIY3b 3HAHD F Indopmartiiini rexnosorii
CIIEHTAJIBHICTD F2 Trmxkenepis nporpamMHoro 3abesreuenms

Creramzaris

Kanidikarris Marictp 3 iHXKeHepil MporpaMHOro 3ade3nedens

PO3POBJIEHO I CXBAJIEHO

HaykoBo-MeTOIHYHOIO KOMICIEIO
crietianbHocTi F2 [HkeHepis nporpamuoro
3abe3reyeHHs

[Iporokon Ne 4

BIL« 42 » ____D_L 2025p.

["onoBa [-IMK CULLIIAIBHOCTI
%_i Timutpo®EJIACIOK

PEKOMEH/IOBAHO

Hayxoro-mMeToanuHOI0 pajoro
YHIBEPCHUTETY

Iporoxon Ne &5

BiJl <<:ZQ"» 013_ 2025 p.

['onosa HMP yHiBepcuTteTy
natoniit SAI'OPOJIIN

HOT'O/IPKEHO

IIpopekTop 3 HayKOBO-TIe/1aroriaHoT
pobotu HamionansHoro yHiBepeureTy
«JIpBIBCBKA TOJIITEXHIKAY

/ééj Oner JIABUJTUAK

« L9» o2 2025p.

Havaneunk HaByasibHO-MeTOUYHOIO
BLJIUTY YHIB

«[¢ ;

m&z'_ 2025 p.

Jlupexrop IKHI

_ % * Harasis IAXOBChKA
« /P » 2 2025 p.




MEPEJMOBA

Po3pobiieHo  BimoBiaHO — CranjapTy BMLIOL  OCBITH  YKpaiHu  JIpyroro
(MaricTepcbKoro) piBHs, rajiy3b 3HaHb — 12 [HpopMaliiiini TexHonorii, crerjanbHicTs
— 121 ImxeHepiss mporpamHoro 3a0esredeHHs, 3aTBep/KeHoro Hakazom MOT
Nol1424 gijn 17.11.2020 poxky.

Po3pobrieno poGodoio rpyror HayKOBO-METOIUYHOI KOMICIT creniaibHOCTI

F2 «Inxenepis mporpamMroro 3abesrneyeHHs»:

Maxcum Cenis — K.T.H., JIOUEHT, JIOUEHT Kade/ipHu NMporpaMHoOro
3a0be3neqeHHs!, rapaHT OCBITHBO-HAYKOBOI IIPOTPAMH,

JIvumpo Peoaciok — JL.T.H., poecop, 3aBiayBay Kadejpu nporpaMHoro
3a0e3neyeHs;

Poman baszuneeuu — I.T.H., Ipogecop, rnpodecop xadeapu nporpamMHoro
3a0e3IreyeHHs;

10pin I puyrok — JI.T.H., npogecop, npocdecop Kaeapu mporpamHoro
3a0e31eUeHHS;

Pomarn Menorux — JI.T.H., mpoecop, npodecop kadegapu nporpaMmHoro
3abe3reueHHs;

Ceeenisn Jlegyc — K.T.H., JIOIICHT, JOLIEHT Ka(eIpu NporpaMHoro
3a0e3IeueHHs

Temana Mapycenxkosa — — K.T.H., JIOLEHT, JIOLIEHT KaeIpH IIPOrpaMHOIo
3a0e3redeHHs;

Hamania Menvrux — K.(p-M.H., TOLEHT, JOLUEHT Ka(e/ipH porpaMHoro

3a0e3reyueHHs;

3a y4acTi poOOTO/IaBRIIiB:

Anopitt Kapuii — eonosnuti apximexmop (Principal Solution Architect)
T30B CogpmCeps
Anopiii Cambip — oupexmop (CEQ) LinkUp Studio;

3a yuacti 3)100yBaqiB BUIOT OCBITH JIpyroro (MaricTepchKoro) piBHs CrelianbHocTi
F2 «lmxenepist mporpamuoro 3abesneuerns»:

Haszapiu Jlewunescorui —cryaent rpynu [13M-11

AHpocnae Konob —cryjieHt rpynu [13M-2 ]

["apant OHII ~ Makceum CEHIB




[IpoeKT OHOBIIEHOT OCBITHBO - HAYKOBOT IIPOrpamMu 00rOBOPEHHMH Ta CXBaJleHUH
Ha 3acijlanni BuyeHnol pany HaBYaIbHO-HAYKOBOIO IHCTHTYTY KOMII'IOTEPHUX HAyK Ta

IH(opMaITIHHUX TeXHOJIOT i

[porokon N § - &2 ?//?f( _Bin« 18 » A 0r2202025 p.

["ostoBa Buenoi paau [KHI 1% Haranis HHAXOBCBKA

lipoexkT oHOBIIEHOT OCBITHLO-HAYKOBOI MpOTpaMH OOTOBOpPEHHMH Ta CXBAJICHHUI
Ha s3acijanni HMP HaB4ampHO-HAYKOBOrO IHCTHTYTY KOMITIOTEPHHX Hayk Ta

iH(popMalIHUX TeXHOJION it

ITporoxos No 6‘ﬂq/ﬂi*m_ BIJI « H » MOVOLO 2025 p.

[‘osioa HMP TKHI TersHa IHIECTAKEBHWY

3:’21’[‘8(‘3}),{1}}{6110 Ta HAJAHO YHUHHOCTI

Hakazom pexropa Hatlonansnoro yHiBepcurery «JIbsiBchKa nmonitextixay

Bin« 77 » O3 2025p. Ne ’/ 4/_6 —df o e,

[[s oceiTHLO-HAyKOBa [Iporpama He MoKe OyTH NOBHICTIO a00 YacTKOBO
BUIVBOPEHA, THPA)KOBAHA Ta PO3IOBCHOJUKEHA 6e3  Jo3sosy  HarioHansHOro
yHiBepeuTeTy «JIbRIBCBKA MONITEXHIKa».




IIpodias nporpamu maricrpa 3i cneniajibuocti F2 «Inkenepist nporpaMmuoro

3a0e31eYeHH s

1 — 3araabHa indopmanisn

IToBHa Ha3Ba 3akiany
BHILOY OCBITH Ta
CTPYKTYPHOTO
niApo3/Liry

Hamonaneunit ynisepeuter «JIbBiBchbka MOMITEXHIKa»,
[HCTUTYT KOMIT IOTEPHUX HAYK Ta 1H(MOPMAIIHHUX TeXHOJIOTIH

Pisenn BHIOT OCBIiTH

Hpyru#i (MaricTepcbkuii) piBeHb

CTyniab BHIOY oCBiTH

Marictp

any3b 3HaHB

I Indopmarriiini TexHosorii

CremiajanHicTh

F2 TnakeHepist nporpaMHoro 3adbe3nedeHHs

Odiuiiina nazpa
OCBITHBLOT MpOTrpaMu

[HoKeHepis IpOrpaMHOro 3ade3nedeHHs
Software Engineering

Oobmekenns moao popm
HABYAHHSI

Hemae

OciTHs kBaJigikais

Marictp 3 imkenepii mporpamuoro 3adesneyeHHs

Kpajigikanist B quniomi

Cryninb BUIIOT OCBITH — MaricTtp
Crermianpuicts — F2 Inkenepist nporpaMuoro 3ade3nedyeHHs

Oocar kpeauris EKTC,
HeOoOXTHUX It
3100yTTS IPYroro
(MaricrepchKoro)
CTYIeHH BHIIOT OCBITH

OO0car ocBITHBO-HAYKOBOT IIpOrpamMu Marictpa craHoBHTh 120 KpeuTin
CKTC, TepMmin HaByaHHsi 2 POKH.

OOGcsr ociaiIHUIBKOT (HAYKOBOT) KOMITOHEHTH He MeHIe 30%.
Minimym 35% o0csiry OcBITHROT pOrpaMu Mac OYTH CIPSAMOBAHO JiJis
3J100yTTS 3aralbHUX Ta CrenialbHUX ((PaXOBUX) KOMITETEHTHOCTEN 32
CIeLiaNBHICTIO, BH3HAYEHHX CTAHAAPTOM BUIIOT OCBITH. Jljist
IpakTHKK Mae OyTH BiiseaeHo He MeHI 10 kpeautis EKTC.

HasBHicTh akpeanTauil

AxpeaHToBaHa

Iuxu/piBesn HPK VYxpainu — 7 pisens, FQ-EHEA — jipyruii upucn_.m
L EQF-LLL — 7 piBenb 7 N
IlepenymoBu HasignicTb cTynens 6akaiaBpa )

‘Moga(u) BUKJIAIAHHS

Ykpainucbka MoBa

OcHoBHI NOHATTH TA TX
BH3HAYCHHSI

Y nporpami BAKOPHCTAHO OCHOBHI ITOHSTTS Ta 1X BH3HAUEHHSI
BLINOBIIHO 10 3akony Ykpainu «lIpo Buiiy ocBiTy»

2 — MeTa 0CBIiTHBOT HIPOrpaMu

Hanatu nornu6ieni TeopeTHyHi Ta MpaKTHYHI 3HAHHSL, YMIHIs Ta HABMYKH, 3arajibHi 3acajn
METOJI0JI0Tii HayKOBOT MisILHOCTI, I0CTAaTHI 17 eDeKTHBHOIO BUKOHAHHS 3aB/IaHb 1HHOBAIlIHHOTO
Ta/ab0 I0CNIAHULBKOTO XapakTepy 3a CHeialbHICTIO «[HKeHepis porpaMHOro 3abe3leueH s » Ta
MPOJIOBKEH S HABYAHHS HA OCBITHLO-HAYKOBOMY PIBHI BHLIOI OCBITH B raiy3i 3HaHb
«lndopmaliiini TeXHOJIOTIY.
3 - XapaKkTepHCTHKA 0CBITHBOI porpamMu easors
Od'exm  usuenns ma  QiAAbHOCMI:  TPOIECH  PO3POOICHHS,

Ommce npeamerHoy
oburacri

Monubikawii, aHamizy, 3abe3NeucHHsS HKOCTI, BIPOBAKCHHS |
CYIPOBO/IKEHHS TPOTPaAMHOT0 3a0e311eueHHs.
Ilii waBuanus: [iIroToBka (axiBiiB, sKi  37aTHI  CTABHTH,

PO3B'A3yBaTH CKIajHi 3ajgaul 1 1pobmeMH 3 po3podIIeHHS,
3a0e3MeUeHns SKOCTi, BIPOBA/DKEHHSI Ta CYIPOBOAY IPOIPAMHHX
3aco0iB, 110 Hepegdavac MPOBeIEHHS JIOCIIDKEHL Ta/abo 3JiiicHeH s
IHHOBAIlI} Ta XapaKTePU3YETHCSI HCBH3HAYCHICTIO YMOB 1 BUMOT.

Teopemuunui 3vicm  npedmemnoi obnacmi: 6a30Bl MaTeMaTHUHi,
indosioriuni, JNiHrBICTHUHI, CKOHOMIYHI KOHIEHTYAJIbHI TOJNOKEHHS
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11010 pO3pOOJIEHHsT 1 CYNPOBOJy NPOrPaMHOTO 3abe3ledyeHHs Ta
3a0esreyeHHs Horo SKOCTi.

Memoou, memoOduxu ma mexnonoz2ii: MeTOJIM aHAII3Y Ta MOJIEFOBAHHS
npuknaanoi  obigacTi,  BHABJIEHHA  iHQOpPMAIidHEX  1oTped,
knacu(dikaiii Ta aHamisy daHUX JUIS [POEKTYBAHHS IPOrPAMHOIO
3abe3nedyenHss; MeTOAM pPO3pOOJIEHHS BHMOI IO IIPOrPaMHOrO
3a0e3MeUeHHs; METOJM aHalizy i MoGymIoBH MOJENEH MporpaMHOro
3a0e3MeYeHHs; METOM TIPOEKTYBAHHS, KOHCTPYIOBAHHS, iHTErpaitii,
TECTYBaHHA Ta BepUQIKallii NporpaMHOro 3ade3rneueHus; MeTo/
Moj(dikailii KOMIIOHEHTIB 1 JaHHX MporpamHoro 3abesredeHHs;
MOZel 1 MeTo/M HaJiHHOCTI Ta fAKOCTI B MpOrpamMHii iH)KeHepii;
METO/IM YIIPaBIiHHS [IPOEKTAMH ITPOTPAMHOTO 3a0e3redeHHsl.
Tnempymenmu ma 061aonanta: IporpaMHoO-ariapaTHi Ta XMapHi 3aco0m
IIATPUMKH IIPOLECIB IHKeHEPIT IPOrpaMHOTro 3a0e31eyeH s,

AkajaeMiuHi nmpasa
BHIYCKHHKIB

MoxIMBICTE 1TPOJIOBKEHHS OCBITH 3a TPETiM (OCBITHBRO-HAYKOBHM)
piBHeM BHIIOI ocBitH. HabyTrsa mogarkosux kpamidikauiil y cucremi
OCBITH JIOPOCJIHX.

OcHoBHHii pokyc
OCBITHBOT IPOrPaMH TA
creniaJrizanii

CrenianpHa OcBiTa Ta noriaubieHa MiAroTOBKA B 00JacTi imkenepii
nporpaMHoro 3adesieyeHHs. AKIEHT Ha IHHOBAMIMHIA AisiibHOCTI Ta
IIIMOOKMX 3HAHHAX METOJI0JIOTIH HayKOBOT Ta podeciiHoT JisIbHOCTI,
AJIFOPUTMIYHOrO 3abe3leyeHHs, 1HKeHepil JaHuX Ta 3HaHb, a TAKOK
3JaTHICTh IXHBOIO 3aCTOCYBaHHS B IPAKTHUYHIM Ta HayKoBiii
NiSTILHOCTI.

Knrouosi cnoga: metononorii cTBOpEHHs MPOrpaMHOIro 3a0e3redenHs,
HayKOBI JIOCIIJUKEHHsI, MaTeMaTHuHe 3abe3nedcHis, (FKeHepis 1anux
Ta 3HaHb, IHHOBAIII{HA JIISUTBHICTD. o

OcodsmuBocti nporpamu

OcoOnuBocTAMH 1IpOrpaMH € IOrHONCHA IHAMOTOBKA CTYJIEHTIB B
rajaysi METOIOJIOr1H CTBOPEHHS! IIPOrPaMHMX IIPOAYKTIB, iHHOBAIiHHOT
Ta MANPHEMHHIBKOT JISUIBHOCTI, CKITaJHUX aJITOPHTMIB Ta yIPABIIiHHS
BCIIHKMMHU  JaHuMu.  ChnpsmyBannsg  Ha  akTyajJbHI  aclIeKTH
CHELIAIBHOCTI, B paMKaX sIKOT MOJIMBA [Ola)ibIlla HayKOBa Kap epa.

A0 11

4 - 3paTHiCTH BHNYCKHUKIB
ALCBIAMITYBAHHS TA N0/IAJLINOT0 HABYAHHS 5

IIpaneriamryBanns
BHITYCKHHKIB

Obnacte npodeciitHol sTbHOCT] — po3poGKa MporpaMHUX TPOJIYKTIB,
TEXHOJIOTH Ta 3aco6iB po3pobNICHHS NPOrpaMHOIO 3a0C3ICUCHHS.
HAYKOB1 JIOCIIJKEHHsI, BUKJIAallbKa, eKCIepTHa Ta KOHCYJILTaTHBHA
JUSUTBHICTB y cdepi inxkenepii mporpaMHOro 3adesrneueHHs.

[Mopanbine HaBYaHuA

Yei nmporpamu foktopa  ¢inocodil ramysi snans | Jndopmaniiiui
TEXHOJIOrIT”.

S — Bukjajganusi Ta OuiHOBAHHS e

Buknanannsa ta

[loeananms nexuii, NPaKTHYHUX 3aHATH, KOHCYIbTALlill, caMocTiitnol

HABYAHHS poGOTH i3 po3B’sI3yBaHHs MPOOIIeM; BAKOHAHHS MPOEKTIB, 1abopaTopHi
podOTH, KOHCYIBTAIl i3 BHKIAJayaMu, MiArOTOBKA Maricrepchkoi

L i podoru.

OuninoBanusn Exszamenn, 3a1iku, OTOUHMIT KOHTPOJIb, 3aXHCT KYPCOBHX I[1POEKTIB,

3aXMCT MaricTepcebkoi KBamiikamiiiaoi poboTy.

6. Ilepentik kKoMmeTenTHOCTEH st

Iurerpanbna
kommnerenTaicrs (IHT)

3naTHicTh  epeKTHBHO pO3B’sI3yBaTH  clieliali3oBaHi 3ajadi T4
MPaKTHYHI 1poOJIeMH IHHOBALIIHOrO XapakTepy mij yac npodeciinoi
JUSTIBHOCTI,  TIOB’si3aHO 31 BciMa  acnekTaMH  BHPOOHMIITBA
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IporpaMHoro 3a0esledeHHst BiJi [OYATKOBUX CTajiil CTBOpPEHHS
crenuQikarii 10 CyIpoBoLy CHCTEMH I1iCIIsl 3/1aui B eKCILTYaTaIlilo.

3araiibHi
komierenTHocti (3K)

3KO01. 3narnicth 210 aCTPaKTHOTO MHUCIICHIS, aHali3y Ta CHHTE3Y.
3K02. 3parHicTh CIUIKYBATHCS 1HO3EMHOIO MOBOIO $IK YCHO, Tak i
ITHCBMORBO.

3K03. 3naTHicTh NPOBOJIMTH JIOCIIJDKEHHS Ha BIAIOBIAHOMY PiBHI.
3K04. 3parnicTe  cHiIKyBaTHCs 3 [PCACTABHUKAMM  1HIIKX
npoeciiiHuX Tpynm pIi3HOrO piBHs (3 eKcrepramMu 3 IHIIMX Tajy3ei
3HAHL/BUIB €KOHOMIYHOT JIISUTEHOCTI ).

3K05. 31arnicTh reHepyBaTH HOBI i€l (KpeaTHBHICTE ).

Creuiaabni (paxori,
npeamMeTHi)
KOMITETEeHTHOCTI

CKOl. 3partmicTs asamizysatu mpejamMerni obsacri, (opMmysaru,
K1acH(piKyBaTH BUMOTH JIO IPOTPAMHOTO 3a0e31eyeHHs.

CKO2. 3parnicts po3pobisitTh 1 peamizoByBaTH HayKosi Ta/abo
NPUKJIaJHI IPOCKTH Yy cepi 1HxKenHepil nporpaMHoro 3abe3neueHus.
CKO3.  3parHicTh  IPOEKTYBaTH  apXiTEKTypy  IPOrPaMHOro
3aDe3ledyeHHs, MOJENIOBAaTH TIPOLeCH (DYHKIIOHYBAHHS OKPEMHX
MIJICHCTEM | MOJIYJIIB.

CKO04. 31aTHiCTh PO3BUBATH i peastizoByBaTH HOBI
KOHKYPEHTOCIIPOMOXHI 1J1e1 B IHIKeHepil NporpaMHoro 3adbe3mnevciiis.
CKO5. 3paruicte  po3po0isiTv, aHali3yBaTH Ta 3acTOCOBYBATH
cnenudikauii, cranapTu, npaBuia i pekoMmenanii B cdepi imkenepil
[IPOTrpaMHOro 3ade3IeueHHS.

CKO06. 3narnicts eeKTHBHO KepyBaTH (DIHAHCOBHMH, JIOACHLKHMH,
TEXHIYHHMH Ta IHINUMH HPOEKTHHMH pecypcamu y cdepi imkenepit
IpOrpaMHOro 3ade3nevyeHHs.

CKO7. 3paTHicTh KPUTHYHO OCMHCITIOBATH NPOOJIEMH Yy  rajiysi
in(opMaliiiHUX TEXHONOTIH Ta Ha MeKi rajiyseil 3HaHb, IHTErpyBaTH
BUINIOBIJIHI 3HAHHS Ta PO3B'SI3yBaTH CKJIAJIHI 3a/a4l y IHPOKUX abo
MYABTHIMCIUIDTIHAPHUX KOHTEKCTAX.

CKO8. 3narHicts po3po0usTH i KOOPAHHYBATH MPOLECH, E€Talld Ta
iTepalii JKUTTEBOrO IMKIY MPOrpamMHOro 3abesneueHHs] Ha OCHOBI
3aCTOCYBAHHA  CyyaCHMX  MOJENeH, METOJAIB  Ta  TEeXHOJOITH
PO3poOJICHHS IIPOrPaMHOTro 3a0e3TeUCHHS.

CKO09. 3nathicTs 3a0e3me4yBaTHt SKICTH MPOrPAMHOTO 3a0e311eYeHHS.
CK10. 3naTHicTh IITaHyBaTH i BHKOHYBAaTH HAYKOBI JOCHKCHHS 3
1HKeHepil mporpaMHoOro 3ade3neueHHs.

CK11. 3uarnicte 3acTOCOBYBATH 1 pO3BHBATH (yHAaMEHTaIbHI |
MDKAMCIMIUTIHAPHI 3HAHHS UL YCHIIIHOTO PO3B s3aHHs HAYKOBHX
IpodJIeM 1HIKEHEPIT MPOrpaMHOro 3a0e3IeUCHHSI.

MaxoBl KOMIETCHTHOCTI
CreniajIbLHOro
CIPAMYBAHHS

buok 01 «Cxaaaui xMapHi cHCTeMH»

®KCI1.1. BosoniHHs HOMMHOMEHUMH 3HAHHAMM 11po  iH(OpMariiui
MOJIe]li JaHMX Ta CHCTEMH, 3JaTHICTL CTBOPIOBATH IHHOBALilHe
nporpamue 3abesmevcnns Juis  30epiranHs, BHAOOYBamHs  Ta
ONPaOBAHHS JaHUX BEJIUMKUX 00CSTIB.

®OKCI.2. 31aTHicTh NPOJEMOHCTPYBATH 3HAHHS OCHOBHHUX TIPHHIIMIIIB
HO0OY0BH napajeabHUX Ta PO3MOAUIEHUX 0OUHCIIOBAIILIIHX CHCTEM, a
TAKOXK 3aca/li NPOCKTYBAHHS IPOIPAMHHX CHCTEM JUls e(pEeKTHBHOI
oprauizaitii 00uHCIIIOBAILHOTO MPOLIECY.

®KC1.3. 3natHicTe BUKOPHCTOBYBATH poQeciiHo-mpodiabii 3Hanms
1 NpaKTHYHI HABHYKH JUI ONTHMI3AIN] TPOCKTHHX, TEXHOJIOTIMHHUX.,
YIPaBIIHChKUX PIIEHb 3 METOK IMIJABHINEHHS SKOCTI MPOrPAMHHX |
CHCTEM.




buaok 02 «IlITyunnii inTejiexkT B iHsKeHepii nporpamMuoro
3a0e3neyeHHsI»

®KC2.1. 3Hanns cyyacHMX MaTeMaTHYHHX MCTOMIB Ta alrOPUTMIB
texnosiorii Data Mining i ananizy ta onparioBaHs BEJIHKHX 00CAT1B
iHpopmanii, AKi  BUKOPHCTOBYKOTHCS  IHJKEHEPIl  [POrpamMHOro
3abe3reyeHHs!.

OKC2.2. 3naTHicTh NPOJEMOHCTPYBATH 3HAHHSI CTAHIAPTIB IPOLECIB
JKUTTEBOTO LHKITY NPOrpamMHoro 3ade3nedyeHHs Ta MOJENIeH 3piiocTi
MPOIECIB PO3POOKH POTrPaMHOTo 3a0e3NeyeHHs.

OKC2.3. BonoaiHass nOrMHONCHUMH — 3HAHHSMH 1 BMIHHSIMH
eexkTHBHOI oOpraHizamii oOYHCIEHb Yy KOMII'IOTEPHHX cHcTemax i
METOI0JIOTIT onTumizanii [POJIYKTHBHOCTI IPOrPAMHOTO
3a0e3rneveHHs!.

7. HopmaTuBHUH 3MiCT DiINOTOBKH 3700yBa4viB BHINOT 0cBiTH, chopMy/ILOBAHHIT Yy TepMinax

pe3yabLTATIiB HABYAHHSH S

Pe::y.u bTAaTH HABYAHHSA

PHOL. 3naru 1 3acrocoByBaTH cyuyacHi mpodeciiiHi cTanjapT i inimi
HOPMATHBHO-IIPABOBI  JIOKYMEHTH 3 IHXKCHEpil  nporpamMHoro
3abe3nedyeHHsl.

PHO2. OunintoBaty 1 BuOMpaTH epeKTHBHI MeETOJAM 1 Mozmeni
PO3p0o0IIEHHS, BIPOBAKEHHS, CYIIPOBO/LY IPOIPAMHOI0 3ade3rneueHs
Ta YNpaBJIiHHS BIJIIOBIIHMMH IIpOIECAMHM Ha BCIX eTanax KUTTCBOTO
UK.

PHO3. byxysaru i gocnijpkyBatu mozeni indopMatiifniux npounecis y
MpUKIaIHIH 00sacTi.

PHO4. Busigistu iHdopmaniiini motpedu i kiacupikyratd Jani s
[IPOCKTYBaHHs IPOrpaMHOTo 3a0e3neyeHHs.

PHOS. Pozpobmsaru, aHa3yBarTH, O0IPYHTOBYBATH Ta
CUCTEMATH3YBAaTH BUMOT'H JIO IIPOTPAMHOI0 3abe31eueHs.

PHO6. Po3pobuaTu i ominioBaTr cTparerii NpOEKTYBaHHS TPOrPAMHUX
3aco0iB; OOIPYHTOBYBATH, AaHAMI3yBaTH 1 OIIHIOBATH BapiaHTH
IIPOCKTHUX DIMIEHb 3 TOUKH 30py SKOCTI KIiHIEBOIO IMPOrpamMHoOro
IPOAYKTY, PECYPCHUX 0OMEKEHDb Ta IHIIUX (PAKTOPIB.

PHO7. AnanizyBaTu, O1liHIOBAaTH i 32CTOCOBYBATH HA CHCTEMHOMY piBHI
Cy4acHI TIpOrpaMHi Ta amaparHi 1iatOpMH JUIs  pO3B'a3aHHs
CKJIQJIHMX 3aJ1a4 [HKeHepii IporpaMHoro 3a0e3eucHs.

PHO8. Pospobnaru i moaudikyBaTi apxXiTekTypy NporpamMHOro
3a0e3neueHHs /Ui peasiizailii BUMOT 3aMOBHHKA.

PH09. O6rpynroBano Bubuparu napajiiiMu i MOBH [IPOIpaMyBaHHs
Ui po3poOJIEHHS MIPOrpaMHOro 3abe3ledyeHHs; 3acTOCOBYBATH Ha
MIPaKTHIL Cy4acHi 3ac00M po3poOIICHHS! TPOTrPAMHOTO 3abe3neueHHs.
PHI0. Moaudikysatn icHyiodi Ta po3poOIsiTH HOBI aJropuTMidmi
pillieHHS JACTaJbHOrO NPOEKTYBAHHS IIPOTPAMHOIO  3a6e3MedeHHsI.
PHI11. 3abesneuyyBaTn sKicTh Ha BCIX CTAisX JKMTTEBOrO IMKIY
nporpaMHoro 3abesnedyeHHs, Yy TOMY YHCIH 3 BHKOPHCTAHHAM
PCIICBAHTHUX MOJIENICH Ta METOJB OIIHIOBAHHS, a TaKok 3aco0iB
aBTOMATH30BAHOTO  TecTyBaHHA 1 Bepudixauii  nporpamMHoro
3a0e3reyeHHsl.

PHI12. Ilpuiimat edekTuBHI oprauizaniifHo-ynpasiinchbKi pilieHHs B
YMOBAxX HEBH3HAUEHOCTI Ta 3MIHM BUMOT, TIOPIBHIOBATH aJIbTePHATHBH,
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PH13. Komndirypysaru unporpamue 3adesliedeHHsi, KepyBaTH HOro
3MIHAMH Ta PO3POOJIECHHIM IIPOIPaMHOT JIOKYMEHTAIlT Ha BCIX eTarax
JKMUTTEBOTO [UKITY.

PH14. [Ilporno3yBatd  pO3BHTOK MPOrpaMHUX  CHCTEM  Ta
iH(opMaIliiHUX TEXHOJIOTH.

PHI15. 3aificHIOBATH pPEIHXKUHIPHHT TIPOrpaMHOro 3abe3nedcHHs
BIATOBIIHO JI0 BUMOT 3aMOBHHKA.

PH16. IlnanyBaru, opraHizoByBaTH Ta 3/1HCHIOBATH TECTYBaHIIs,
BepHU(IKAIlIIO Ta BAII/AIIK0 TPOTPAMHOro 3abe3neueHns.

PH17. 36uparu, ananisyBaty, OlliHIOBaTH HEOOXIAHY /Ul PO3B'A3amiis
HAYKOBHX 1 TNPUKIAAHHX 3a1a4 iH(opMailiio, BHKOPHCTOBYIOUH
HAYKOBO-TEXHIUHY JIiTepaTypy, Oa3u JaHuX Ta IHII JpKepea.

PH18. Po3pobnstu Mmaremartwyse i1 nporpamue 3ade3leueHHs Juis
HAayYKOBHX JIOC/IJKEHB B TaTy3i iH)KeHepil IporpaMHoro 3ade3eyennsi.,

PH19. DopmylJIIoRaTH, €KCIIEPUMEHTAJILHO NEePeBIPSATH,
OOIpYHTOBYBATH 1 3aCTOCOBYBATH Ha IPAKTUIL B IIPOLIEC] po3pobiieHs
IPOrPaMHOTO 3abe3redeHHs IHHOBaIliifHI METOIH Ta

KOHKYPEHTOCIIPOMOKHI  TEXHOJIONT  po3B'si3aHHg  Hpodeciinmx,
HAYKOBO-TEXHIYHHUX 3a/1a4 y MYJIbTUIMCIUIUTIHAPHAX KOHTEKCTAX.

PH20. Ilmanysatu 1 BMKOHYBaTH HayKOBi HOCHIIDKeHHS B cdepi
IIKeHepii nporpamMHoro 3a0esnedeHHs, oOOMpaTH METOJMKH Ta
IHCTPYMEHTH, aHAIlI3yBATH PE3YJIbTAaTH, OOTPYHTOBYBATH BUCHOBKH,

PesyabTaT HaBYaHHs
CIEHiAIBLHOIO
CHPSIMYBAHHSA

PHCI.1. Bwmirta 3acTocOBYBaTH TEXHOJIOrT  ONpalioBaHHs Ta
30epiranus jl@aHuX, a TaKO)XK NPUIMAHHS | [epe/laBaHHs JIaHUX MixK
PI3HHMH  cepejIoBHINAMH iHpopManiiinol  iHQpacTpykTypy y

CY4acHOMY CBiTi, B TOMY 4HCIIi B po3mizHaBaHHi (opMaTiB janux Ta
(hopMyBaHHS 3BITIB y pealbHOMY Yaci.

PHCI.2. 3naTn anropurMu [epeTBOPEHHS JaHUX JUls BHJIJIEHHS
00’exTiB, X aHai3y i kiacudikaiii Ta BMITH BHKOPHCTOBYBATH XMapHi
TEXHOJIOTIT I aHaNliTHYHUX 004HCIieHb Ta 30epiranis Janux.
PHC1.3. Bmitn 3acTOCOBYBAaTH METOJOJIOIIKO pO3Napase/iioBaHHs
AJIFOPHTMIB Ta Mporpam B npoQeciiiiii AismbHoCTi.

PHC1.4. Bmitn BHKOPHCTOBYBATH METOIM onTuMizamii (niniitne,
HesliHifHe, JMCKPETHE Ta iHINI  BHAM  TIPOTPAMYBAHHS) IPH
IIPOEKTYBAHHI NapajebHUX AJIFOPUTMIB Ta IIPOrPaMm.

PHCIL.5. 3pilicnioBatd BifCTeXYBaHHSA, incHTH(IKalilio Ta aHamli3
PH3HKIB, HOB’SM3aHUX 3 PO3POOJEHHIM MPOrPaMHOIO 3abe3neueHns,
30KpeMa 3 BHKOPHCTAHHSAM [IPOTPAMHHX 3acO0IB, & TAKOK YIIPABIISATH
PU3HMKaMH Ta OIHIOBATH TXHil HEraTHBHUH BILINB.

PHC2.1. BmiTi po3po0iisiTi MeTO 11 aHaIi3y Ta ONpalioBa sl BEJIMKNIX
00caAriB iH(opMalil 3 BHKOPHCTAHHIM BIJIOMHX IHCTPYMEHTAIBHUX
3acobiB TexHomorii Data Mining.

PHC2.2. BMiTH 00YHCIIOBATH TOKA3HUKK SKOCTI [13 3 BHKOpHCTAHHSIM
FOTOBHX IHCTPYMEHTIB Ta OOMpaTH MOUUIBHI 3acO0M IiJBHUINCHHS
HOKa3HMKiB skocTi I13 Ha OCHOBI 4acOBHMX Ta JIOICHKUX PecypceiB.
PHC2.3. BmiTi BUKOHYBaTH aBTOMATH30BaHE TeCTyBaHHs BeO-cepricin
Ta MIABHILYBATH AKICTh BeO-aIiiKawiii.

PHC2.4. Bwmitn 3actocoByBaTH METOMM JIHIHHOIO, HeTiHIHHOTO
nporpaMmyBanHs, JMCKPETHOI ONTHMI3AIIl, METACBPUCTHK, MEMETHKH,
MOBE/IHKY JKMBMX OPraHi3MiB Ta iHIIMX Ha BCIX eTanax imKeHepil
IPOrpamMHoro 3ade3rneycHHs.

8 — PecypcHe 3ade3nedenns peaJizauii nporpamu
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Crnenndiuni 90% nayKkoBO-TIEIArOrYHHUX MPAIIBHUKIB, 3JIyYeHHX JI0 BHKJIAIaHH
XaPaKTePUCTHKH 1npodeciiHO-0PIEHTOBAHUX JUCIHUILIIH 31 crieiaibHocTi F2«[mkenepis
KAa/poBOro [IPOrpaMHOro 3a0e3reyeHHs», MarTh HAyKOBI CTyNeHi Ta BUYeHi
3a0e3medeHHs 3BaHHs1, 40% MaroTh JOCBII MpakTHUHOT poOOTH 3a paxoM.
Cnenndiuni Bukopucranns cyyacnux miat@opm ta cepeioBHIN PO3pOOKH
XapPaKTepPHCTHKH IpOrpaMHoOro 3ade3reyeHHsl.

mMaTepiajbHO-

TeXHIYHOro

3abe3nevyenust

Coemudiuni Bukopucranus BIpTYyaJbHOTO HABYaJIbHOI'O cepeloBulla
XapaKTepHCTHKH Hanionanenoro  yHiBepcurtety  «JIBBiBChbKa — mositexuika» — Ta
indopmaniiino- ABTOPCBKUX PO3POOOK HAYKOBO-II€IaroTiyHUX MpalliBHHKIB.
METOAHYHOT 0

3a0e3rmedeHHSI

9 — AkajaeMiuyHa MoOOLIBLHICTH

Hanionaabna kpeuria | Ha  ocHoOBI  aBocToponHIX — jioroBopis Mk Hauionanbium
MODLIBHICTH yHiBepcuTeToM  «JIpBIBChKA IOJITEXHIKAa» Ta  YHIBEPCHTETAMM
Ykpainu. I

MixkHapoasa kpeauTHa
MOOLILHICTE

Ha  ocHOBI  JBOCTOPOHHIX  JIOTOBOpiR MK  Hanionanbuum
yHIBepcuTeToM «JIBBIBChKA TIONIITEXHIKA» Ta BUIMUMH HABYAILHUMH
3aKJIaJlaMH 3apyODKHUX KpalH-IapTHEPIB.

Haguanust iHo3eMHHX
3100yBaviB BHILOT
0CBITH

MooxuBe, 1ic/isi BUBHEHHS KYPCY YKPaiHChbKOT MOBH.




2.

Po3noaina 3micry
OCBITHbO-Npodeciiinoi mporpamu

3a rpynaMM KOMIIOHEHTIB Ta HHKJIAMH NiATOTOBKH

11

OB6car HaBYaIBHOTO HABAHTAXKEHHS 3700yBaya BUIIOT OCBITH
(kpenutiB / %)
i [k MATOTOBKH O6oB A3KOBI BI’I61pKOB1l e
KOMIIOHECHTH OCBITHbO-|KOMITOHEHTH OCBITHLO- ;
.. . TEPMIH HABYAHHS
HayKOBOI IpOrpaMH | HayKOBOI IIporpamu
1 2 3 4 5
L | LAy 3/2.5 3/2.5 6/5
HiATOTOBKK
2 | My feciipa 36,5/.30,5, 30/25 66155
1ANOTOBKH S
3. | JocnijHumsra
11JIr0TOBKA (HAyKoBa 47,5/39,5 - 48 / 40
|| xoMnonenTa)
i 87/72.5 33/27.5 120/ 100
HaBYAHHS
3. Ilepestik KOMIOHEHT OCBITHBLO-HAYKOBOT NpOrpaMu
Koy u/n KomnoneHnTn ocBITHRLOT Iporpamu KisbkicTs Dbopma
(HaBYAJILHI TMCIUILIIHH, KYPCOBI TIPOeKTH (poboTH), KpPeAUTIRB 11JICYMK.
PaKTHKH, KBalidikaniiina podbora) KOHTPOJIIO
1 2 3 4
O00B’A3K0BI KOMIIOHEHTH CHEUiANLHOCTI
1. Luxn 3aeanvroi nideomoekiu
CKl.1. ] AHIIHCHKOMOBHA HAYKOBA KOMYHiKallis 3 Jd. 3atiK
Benoro 3a nuki: 3
2. L{uxn npogpeciiinoi niocomosxu
CK2.1. | Innosamii Ta miAnpHEMHUNTRO B iHXkeHepii 5 eK3aMeH
IPOIPAMHOIO 3a0e3MeyeHHs
CK2.2. | Meroym Ta 3aco61 HAYKOBHX JOCILIKEHb B iHKeHepil 5 eK3aMeH
[POrpaMHOro 3ade3reyeHHs
CK2.3. | MeToomnorii po3po6K# MporpaMHoro 3ade3rneuenms 6 cK3amen
CK2.4. | Teopis Ha/lifHOCTI POrpaMHHX CHCTEM B 5 CK3aMEH |
CK2.5. | OnpauroanHs 300paskeHb METOJAMHU IITYYHOTO 6 eK3aMeH
- | iHTENeKTY B ) )
CK2.6. | Anani3 npoayKTHBHOCTI Ta ONITUMI3aLlisl TPOTPAMHOTO 5.5 eK3ameH
o 3a0esreueHns - R
CK2.7 | MeToau Ta 3aco0u HAYKOBUX JIOCIIDKEHE B iHIKEHepil 4 aug. 3aiik
o nporpamuoro sabesmneucnus (KIT) I R
Bevorosammer: , 1365 —
o 3. Jocaionuybra niocomosra (nayrkoea KOMROHeHma) o o
~_CK3.1. | Haykogi jociijikeHst Ta ceMiapH 3a iX TeMaTHKOIO 6 . 3aiik
CK3.2. | Ilpaxtuka 3a TeMoro MaricrepebKoi kpamidikariinot 10,5 . 3aiik
pobotu ) - .
CK3.3. | llpaktukym 3 1iroToBKH HayKOBMX myGriKkariiii 3,5 auQ. 3aK
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CK3.4. | HaykoBo-/1oci/IHa MPaKTHKa 6 Jd. 3a1iK
CK3.5. | Bukonanus mMaricrepchkoi kpasigikaritinol poboTy 18
CK3.6. | 3axuct maricrepebkoi KBamidikariinoi pobotu 1,5 N
Bceroro 3a nuk: 47,5
Bcporo 3a rpyny KOMIIOHEHTIB: 87

BubdipkoBi KOMIIOHEHTH 0CBITHBLO-HAYKOBOI IPOTrpPaMu

L LJuxn 3aeansroi niocomosxu
Beroro: I 3 ]
2, L{urn npocghecitinoi niozomosku
Bubiprogi komnonenmu 6noxy 01 «Crnaoni xmapui cucmemun:

Bb1.1. | Imkenepist cucteM 36epiranis Ta onpanoBaHHs JAHAX 6 €K3aMeH

Bb1.2. | IlapanesbHi Ta po3mnoiyieni oGuucieHHs 6 eK3amen

Bb1.3. | Ynpasninas pusnkamu B iHkeHepii IporpaMHOro 6 eK3aMeH

3abe3neycHHs
Bubiprosi komnonenmu 6n0ky 02 «IlImyunuii inmenexm ¢ inxcenepii npozpammozo
3adesneueHHAN:

Bb2.1. [ InTesnexkryanbHuil aHai3s JjaHux 6 eK3aMeH

Bb2.2. | YnpapiiHHsl SIKICTIO TPOrpaMHOro 3abe3reueHns 6 eK3aMeH

BbB2.3. | OnTumizaniiini MeTomu B inkeHepii nporpaMHoro 6 eK3aMeH

3abe3reyeHHs
Beboro: ' 18
BubipkoBi KoMImonenTH iHMIMX OCBITHHO-HAYKOBHX IIPOrpam
Beboro: 12
Beroro 3a BHOIpKOBI KOMIIOHEHTH 33
Bcboro 3a 0cBiTHBLO-HAYKOBY nporpamy 120
4. ®opmu arecranii 3100yBaviB BHIIOT 0CBITH

Gopmu  arecrauii  3p00yBauiB

BHIIOT OCBITH

Atectanis  3aifcHIoETBCST Yy opMmi  nyOuiuHOro 3axucry

KBalli(pikaniiHOT pobOTH.

Bumorn 10 ksamigikariitnol

pobGoTu

Ksanigikarniitna pobora Mae po3s’s3yBaTH CKIAJHY 3aﬁaqy
adbo npobiemy 1IKeHepil nporpaMHOro 3adesrnedyeHHs i
nepeadadyaTtd 1POBEACHHS JIOCHi/UKeHb Ta/abo 3aiificHeHHs |
IHHOBAIIIH.

Kranidikaritina p660Ta HE TMOBHHHA MICTHTH aKaJeMidHoro
mnariaty,  Qabpukauii, Qanecndixanii.  Ksanidikaniiina
pobora mae Oytn ompumoiHeHa Ha odiniiinomy  caifti
Hanionansnoro yuisepcurery "JIbBiBchKka mositexnika" a6o
fioro muaposniny, abo y penosurapii Hauionansnoro
yHiBepeutery "JIbBiBChKA moJiTexHiKa".

OnpumoyHennst  kBamidikaniinux  pobit 3 oOMexeHHM
JIOCTYIIOM 3/1IHCHIOETLCS BIJIOBIJIHO hi (o) BHMOT

3aKOHOAaBCTRBA.
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MaTpuus BiiOBIAHOCTI NPOrpaMHHX KOMIIETEHTHOCTEH
HABYAJILHHM KOMIIOHEHTAM
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MaTpuus 3a6e3neuenns pe3y/abTaTiB HABYAHHS BIINOBIAHUM
KOMIIOHEHTAM OCBITHBLOI IpOrpaMu
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CK1.1.

CK2.1.

CK2.2.

PHO1

PH02

PHO3

PHO04

PHOS

PHO6

CK2.3.

CK2.4.

CK2.5.

CK2.6.

CK2.7.

CK3.1.

CK3.2.

CK3.3.

CK3.4.

CK3.5.

CK3.6.

Bb1.1.

Bb1.2.

Bb1.3.

PHO7

PHOS

PH09

PH10

PH11

PHI12

PH13
PH14
PH15

PHI6
PH17

PHIS

BB2.1.

BB2.2.

BB2.3.

|

PH19

PH20

PHC1.1

PHC1.2

PHCL.3

PHC1.4

PHC1.5

PHC2.1

PHC2.2

PHC2.3

PHC2.4
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7. CTpyKTYpHO-JIOT'IUHA CXEMa OCBITHHO-HAYKOBOI [IPOrPaMH JIPYroro (MaricrepchbKoro) piBHs
cuerianbuocti «lmkenepis nporpamuoro 3abesneuennsy. biok 01 «Cxiauni xMapHi cucteMmy»

Cemectp 1

AHINIACbKOM OBHA HayKoBa
KOMYHIKaLifa
(3 kpeanTH)

Cemectp 2

Cemectp 3

Cemectp 4

IHROBaLI Ta
niaANpUEMHLTBO B
IHXeHepii NPorPaMHoro
3abe3neyeHHn
(5 kpeauTis)

OnpauoeatHa 306paxeHb
METOAAMM LLTVWHOTO
iHTE NEKTY
(6 kKpenwTis)

MeTonosorii po3pobku
NpOMamMHOIo
3abesneyeHHs

(6 kpeawmTis)

Mertogm Ta 3acobu
HaYKOBUX f1OCNiAKEeHs B
iHA#eHepii nporpamHoro

3abesnedenHs
(5 KpenwTis)

MeTtoau Ta 3acobr HayKoBMX
A0CNIAKE Hb B IHKeHepii
nporpamHoro 3abesneyeHHa
(KM)

(4 kpeguTn)

HaBuansHO-A0CNAHWLbKE
NpaxKkTuKa
(6 kpenurin)

=

Il eHepia cucTem
3bepiraHHaA Ta
OnNpauioBa HHA @ HWX
(6 kpeauTiB)

MNapanenshi Ta po3noainexi
oBunCneHHs

L

MpakTuka 33 Temolo
marictepcokol
KBanipikauinHoi pobotn
(10.5 kpenurin)

Hay koBi JocnimieHHs Ta
ceMiHapH 3a IX TeMaTHKOI0
(6 kpenurin)

AHai3 npoayKTiBHOCT Ta
OITHMIBALLISA TPOTPAMHOID
3aesneycHs
(5,5 kpenurin)

[MpaKTUKYM 3 NigroTOBKK
HaykoBKMX Nybnikauin
(5.5 kpenurin)

(6 kpeauTis)

Teopia HaginHocTi
NPOIP2MHUX cUcTem
(5 kpeawnTia)

YnpasniHHA pU3vKkamu 8
iHXeHepil nporpamHoro

3abesneyeHHn
(6 kpeawnTis)

Bubipkosa aucumnnina

BuGiprkosa aucumniita
(7 kpeawris)

(5 kpeauTis)

Bubipkosa gucumniita

(3 KpeauTn)

A 4

BWUKOHaHHA maricTepcsrol
KBanidikauiiHol poboT
(18 kpenuTis)

3axucT maricrepcoKoi
keanidikauifHoi poboTi
(1.5 kpeauTn)




8.

Cemecrp 1

AHrNiACbKOM OBHA HayKOBa
KOMyHiKaLLia
(3 kpeauTn)

Cemectp 2

Cemectp 3
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CTpyKTypHO-JIOTi4Ha cXeMa OCBITHbO-HAYKOBOI IIPOrpamMH Jpyroro (MaricTepchbKoro) piBHs
cremianbHocTi «lmkenepis mporpamuoro 3abesneuennsy. binox 02 «llItyunuii intesexr B
IHIKEHEePIT TPOrpaMHoro 3abe3neueHHs»

Cemecrtp 4

IHHOBaUi T2
NIANPUEMHWULTBO B
iHKeHepil npompamHoro
3abe3neyeHHn
(5 kpeauTis)

MeToam Ta 3acobu HayKoBKX
A0UiAMKEHb B iHKeHepil
nporpamHoro 3abesneyeHHn
(kM)

(4 kpenuT)

Has4anbHo-gocninHuULbKa
NpakTuKa
(6 xpenuris)

OnpaurosaHHa 306paeHb
METOAAMM LLITYHOTO
iHTe nexkTy
(6 kpeauTis)

MeTononorii po3pobku
NporpamMHoro
2abesnevyeHHs

(6 kpenuTie)

IHT eneKTya NbHUWIA aHani3

eI T

(6 KpeawTis)

Mertoam Ta 3acobu
HaYKOBUX A0CNIAMKEHb B
iHXeHepiT NnporpamHoro

3abesneyenHn
{S kpeauTis)

Ontumisauiiiti metoau B
iH}eHepiT NporpamHoro

—P

lpakTKa 3a Temoro
maricrepcbkoi
kBanidikauiiHoi poboTtu
(10,5 kpenrie)

HaykoBi gocnimpients ta
ceMiHapH 3a iX TeMaTHKO10
(6 kpenurin)

AHaniz npoayK MBHOCT Ta
QMTUMIALLA 11PO FPAMHOTO
3abe3rneyeHHs
(5,5 kpenurin)

MpakTUKYM 3 NiAroTOBKMK
HayKoBKx nybnikaLLii
(5.5 kpenurin)

. 4

BUKoHaHHA marictepcokoi

3abe3neyeHHa
(6 kpeauTis)

Teopia HaginHocTi
NPOTPAMHUX CUCTEM
(5 kpeauria)

YNnpasniHHA AKICTHO
nporpamHoro

3abesneveHHs
(6 kpeauTis)

Bubipkosa amcumniiva

Bubiprosa acumnniva
(7 kpenuris)

(5 kpeauris)

Bwbipkosa mcumnaina

(3 kpenuTu)

> kBanidikauinHoi pecbotk
(18 kpeamTis)

3axucr marictepcskoi
keanidikayiiHoi pobotu
(1.5 kpeauTu)




