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JIMCT NOTI'OA’KEHHS
OCBiTHBO-TIpO(eciitHOT mporpamu

«Komm'toTepHi HayKu»

PIBEHbB BUIIIOI OCBITU Hpyeuii (mazicmepcokuii) pisers
CTYIIIHb BUILOI OCBITU Mazicmp
I'AJIY3b 3HAHb F Ingpopmayiiini mexnono2ii
CIIELIAJIBHICTb F'3 Komn'tomepni nayku
OCBITHA KBAJII®IKALILA Mazicmp 3 komn'tomeprux Hayk
MHOroKEHO MNOIrO’KEHO
[TpopekTop 3 HayKOBO-IIeJaroriyHo1 JlupekTop  JemapraMeHTy — oprasizaunii
podotu HAaBYAJIBHOTO TIPOILECY, aKpeauTalii Ta
JIEH3yBaHHS
borman KOPOBKO CZ Osner MAKCHUMEHKO
« 49 » o6 . 2025 p. « /9 » 6. 2025 p.
PEKOMEH{OBAHO CXBAJIEHO
BueHoto paioro HaBuasisHO-METOTUIHOIO KOMICi€l0
HaBuanpHO-HayKOBOTO incrutyty HaBualibHO-HayKOBOIO IHCTUTYTY
iHpopMaritHIX TEXHOJIOTii Ta iHopMaLifHKX TEXHOJIOTiH Ta
pPOGOTOTEXHIKU poGOTOTEXHIKU
Iportokon Ne 4/ Bin «8% _0F 2025p.  Ilpotoxon Ne7{ sin«40» OF 2025 p.
I'onoBa BYeHOI pagy iIHCTUTYTY I'ono K inctutyTy
T A gy - Bosoumup ITEHI | Ounekcannp IIIEOEP
CXBAJIEHO PO3POBJIEHO
Kadenporo KOMIT YOTEPHUX ta IIpoekTHOIO (Po6OUOI0) rPYIOLO,
iH(opMaIlifHIX TEXHOJIOTIH 1 cucTeM KepiBHUK MpoeKTHOT (po6ouoi) rpymnw,
IIpotokon Ne 44 Bin « » 05 2025p. rapaHT oié;o-npoq)eciﬁnoi‘ porpaMu
3asiayBau xadeapu «4» 05~ 2025 p.
Onena JIBIPHA ((ZZ—_4 _ Onena CKAKAJIIHA
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HEPEIMOBA

OcBiTHRO-IpO(EciiiHa mporpama po3podiieHa BiamoBiaHO 10 CTaHIapTy BUINOI OCBITH
VYkpainu apyroro (MaricTepchbKOro) piBHS BHUIIOI OCBITH, Taiy3b 3HaHb — 12 Indopmarriiini
TEXHOJIOT1i, crenianbHicTh 122 Komm’toTepHi Hayku, 3aTBEpHKEHOrO0 Ta BBEJAEHOTO B IO
Haka3oM MiHicTepcTBa OCBITH 1 Hayku Ykpainu Big 28.04.2022 Ne 393.

[Tporpamy po3pobeHO MPOEKTHOIO (POOOUOI0) FPYIOI0 Y CKIAIIL:

Kepienux npoekmnoi (pooouoi) cpynu:

Ckakamina Onena BikTopiBHa — TapaHT OCBITHBOI MpOrpaMu, JIOLEHT Kadeapu
KOMII FOTEepHUX Ta iHGOpMAIITHIX TEXHOJIOTIN 1 CHCTeM, KaHAUIAT TEXHIYHUX HAYK, JOLECHT;

Ynenu npoekmuoi (pooouoi) cpynu:

JIsxoB Omnexcanap JlorBuHoBM4 — mnpodecop Kadenpu KOMITIOTEPHUX Ta
1H(MOpMAIIITHUX TEXHOJIOT1H 1 CUCTEM, JOKTOP TEXHIYHUX HAYK, Tpodecop;

JIBipna Omnena AHaTomniiBHa — JOIEHT KadeApu KOMIT IOTEPHHX Ta 1H(QOpMaIIiHUX
TEXHOJIOT1H 1 CUCTeM, KaHauAaT Pi3UKO-MaTeMaTUYHUX HAYK

/o po3pooxu oceimuvoi npozpamu 6yau 0onyueHi:

Koneukina JI.M. — noktop (i3uko-mareMaTuyHux Hayk, mnpodecop, Algorithms and
Databases Department, University of Lodz, Poland

Taau6os P., Xnononin O. — BUNyCKHUKH crenianbHocT! 122 Komn’toTepHi HayKu

[menko I., Kosumpka O., CmucioB C. — 3m00yBaui cremianbHocTi 122 Komm’rotepHi

HayKu

3o6nimni peuenzenmu:
1. KaracoBa €., kepiBHuK ocBiTHIX niporpam CHI Software
2. Isanens C.A., AMpPEKTOp HaBYAIbHO-HAYKOBOTO I1HCTUTYTY EnexkTpoHHUX Ta
iHbopManiiiHuX TexHojoriii HaiioHansHoOro yHiBepcutery «UYepHIriBcbka MOJITEXHIKAY,
KaHJIUJAT TEXHIYHUX HAYK, JTOLICHT
3. Binoyc 4., acnipant Bianiny indopmariiHoi 0e31meKn Ta KOMyHIKaIliiHUX TeXHOJIOT 1

Norwegian University of Science and Technology

11 ocBiTHBO-TIpOECIiTHA TPpOrpamMa He MOKe OyTH MOBHICTIO 200 YaCTKOBO BIJITBOPEHA,
THpaXOBaHa Ta PO3MOBCIOKeHa 0e3 mo3Bony HarionaneHoro yHiBepcuteTy «llonraBchka

noitexHika imeHi FOpis Konapatrokay



1. IIpodiab ocBiTHLO-podeciiiHoi mporpamu 3i cnenianbHocTi F3 Komn’orepHi

HAYKH

1.1. 3araabHa indopmanis

IloBHa Ha3Ba

Harmionansuuit ynisepcutet «lloaTaBchka moJiTeXHiKa iMEHi

3aKJIAy BHIIIOL Opist Konmgpatiokay;

OCBIiTH Ta HaBuanbHO-HayKOBUI ITHCTUTYT 1H(GOPMAIIHHUX TEXHOJOTIH Ta
CTPYKTYPHOI'O POOOTOTEXHIKH;

MiAPo3aiTy Kadenpa koM’ roTepHux Ta iHGOPMAIIHHIX TEXHOJIOTIH 1 CHCTEM
PiBenb BuIIOi ocBiTH | [[pyruii (Marictepcbkuil) piBeHb BUIIOI OCBITU

Cryninb BUIIOL Marictp

OCBITH

I"any3b 3HaHB F Indopmarriiini TeXHOJIOTIi

CrenjianbHicTh F3 KoM 'toTepH1 HayKu

Ha3zga ocBiTHBOI Kowmm’totepHi Hayku

NporpamMu

Tun ocBITHBOI OcaitHbO-TIpOeciitHa

MporpamMu

InTepHeT-aapeca https://nupp.edu.ua/page/litsenzuvannya-ta-akreditatsiya.htmi
PO3MillIeHHS

OCBITHBOI POrPaMu

®Dopmu 3100yTTS Jlenna — 1 pik 4 micsii

OCBITH Jucranmiitna — 1 pik 4 micsii

OcsiTHs MaricTp 3 KOMIT IOTEpHUX HayK

kBaJidikauis

Ksanigikauist B CryniHp BHILOT OCBITH — Marictp

AUIIOMI CrenianpHicTs — F3 KoM’ toTepni Hayku

Ocsitas nporpama — « KoM’ 1oTepHi HayKm»

Onuc npeaMeTHoL
obJacri

00°’ckm(u) eusuenns ma OianbHOCMi: npoyecu 300py,
npeocmaenenis, 0OpooKu, 30epicanHs, nepedadi ma 00Cmyny 00
IHhopmayii 6 Komn 1omMepHUX cucmemax.

Hini nasuanmsa: umadbymms 30amHOCMi po38°a3y8amu  3a0ayi
00CNIOHUYbKO20 Ma/abo [HHOBAYIIHO20 Xapakmepy V cepi
KOMN 1OMepHUxX HayK.

Teopemuunuit 3micm meopemuunoi oonacmi: cyuacHi mooeii,

Memoou,  aneopummu, MexHono2li, npoyecu ma Ccnocoou
OMPUMAHHS, NpPe0CmasieHHs, 00poOKY, awHanizy, nepeoaui,
30epicants OaHux 6 IHQopMayitHux ma KOMN TOMeEPHUX
cucmemax.

Memoou, memoouku, mexmonozii: memoou ma aieopummu
PO38 A3AHHA MeOPemudHUX i NPUKIAOHUX 3a0ay KOMN 10mMepHUx
HAYK; Mamemamuune i KOMN lomepHe MOOent08anHs, CYUACHI
MEeXHON02Ii Npocpamy8anHs, memoou 300py, auanizy ma
KOHconioayii po3nodinenoi ingopmayii; mexunono2ii ma memoou
NPOEKMY8anHs, pO3pOOIeHHA Ma 3abe3neyeH s AKOCMI CKIA008UX
IHopMayitiHux mexHoN02il, Memoou KoMn tomepHoi epaghiku ma




MmexHoNo2ll 6i3yanizayii OaHux, MmMexHoN02li IHJCeHepii 3HAaMHb,
CASE-mexnonoeii mooenioeannus ma npoekmysanms IT.
Incmpymenmu ma 001a0HaHHA: PO3NOOINEHI 00UUCTIOBANbHI
cucmemu;,  KOMN'IOmMepHi  Mmepedici;, MOOLIbHI ma  XMAapHi
MexXHoN02Il, cucmemu YNpaeninHs 0Oazamu OaHux, onepayiumi
cucmemu, 3acobu po3pobneHHs IHGoOpMayiuHux cucmem i
MEXHOJI02I.

AxkajieMivHi mpaBa
BUITYCKHHUKIB

3100yTTS OCBITH 32 OCBITHBOIO NMPOTPAMOIO TPETHOTO (OCBITHBO-
HAyKOBOT'O) PIBHSI BHINOi OCBITM Ta 3100YTTS J0JAaTKOBHX
KBaTi(hiKallii B CHCTEMI OCBITH JOPOCIHX

KinbkicTs kpenurin
3a €BpoONeicHKOI0
KpeJINTHO-
TPaHC(pepHOI0
CHCTEMOIO,
HeoOXiTHuX 1J1s
BUKOHAHHS POrPaMu

90 kpemautiB €EKTC

HasiBHiCTL

AKpeIUTOBAHO:

aKpeauTanii - MiHiCTepCcTBOM OCBITH 1 HAYKU YKpaiHu,
- ceprudikat npo akpeauTailito Ne 11646 six 02.05.2025
- tepwmin aii go 01.07.2029

Hux / piBenb HPK Vxkpainu — 7 piBenb,

QF-EHEA — npyrwii nuki,
EQF-LLL — 7 piBenb

Bumoru 1o ocBiTn
0Ci0, IKi MOKYTH

OcaitHiii crymninb 6akanaBpa (6 pisenb HPK) abo Buiuii piBeHs.

po3moyaTru

HABYaHHSI 32 Wi€I0

NMPOrpamoio

Moga(n) VYkpaiHcbka, aHTICbKa MOBU

BUKJIAIAHHS

Tepmin aii ocBiTHBOI | BignoBigHo 10 TepmiHy fii cepTudikaTy NpO aKpeIUTaIlio

NporpaMu OCBITHBOT IPOTPAMH

1.2. Iligi ocBiTHBLOI IporpamMu

Iiuti ocBiTHBOI | [{  OCBITHBOI  TporpamMu  MHOJATAOTH Yy  MHIATOTOBII

NnporpamMu BHUCOKOKBaTI(1KOBaHUX MPO(ECIOHANIB y Tally31 KOMIT IOTEPHUX
HAyK Ta MITYYHOTO IHTEJEKTY, 3AaTHUX J0 CAMOCTIHHOI HAyKOBO-
JTOCITIAHOI, ~ BUPOOHUYO-TEXHOJIOTIYHOI  Ta  OpraHi3aiiiiHo-
YIPaBITIHCHKOT IISIBHOCTI, SIKI BOJOIIIOTH  BIAIIOBIIHOIO
CHUCTEMOIO0 3HaHb, MAalTh HAaBUYKH JO (POPMYITFOBAHHS,
PO3B’s3aHHS Ta y3aralbHEHHS MPAKTUYHHUX 33]1a4, [0 JTO3BOIUTH
iM e(heKTUBHO BUKOHYBATH 3aBJIaHHS 1HHOBAIIHHOTO XapakTepy.

1.3. XapakTepHCTHKA OCBITHBOI MpOrpamMu
OpienTanis I"any3s 3HaHb : F — [HbopMaIliiiHl TEXHOIOT11

OCBITHBOI IPpOrpamMu

CrnemianbHicTh : F3 — KoM’ oTepHi Hayku
OcBiTHBO-TIpOdeCiifiHa MporpamMa Mae MNPUKIAAHY OpIEHTAIlII0 3
CJIEMECHTAMHU  aKaJeMiuHoi, 0a3yeTbCsi Ha 3arajbHOBIIOMHUX




Cy4aCHUX HAyKOBUX Ta MPAKTUYHUX pe3ysibTaTaXx 3 OCHOB
KOMIT FOTEPHUX HayK Ta CHCTEM INTYYHOTO IHTENEKTY, IO
no3Bossie (opmyBaTt (axiBIsg, SKWA 37aTEH O PO3B’SI3YBaHHS
CKJIaJIHMX HaYKOBHUX Ta MPAKTUYHUX 3a]1a4.

OcHoBHHII  (pokyc
OCBITHBOI IPpOrpamMu

3aranpHa BHILIA OCBITA JPYroro (MaricTepchbKoro) piBHs B Trairy3i
F IndopmariiHux TeXHOJIOT1H 3a crierianpHicTio F3 KoM roTepHi
HayKH. AKIICHT 3pO0JICHUI Ha IMOTIMOJICHOMY BHBUCHHI METOJIB
MITYYHOTO 1HTEIEKTY, aJITOPUTMIB €BOJIIOIIHHOTO MOJCITIOBAHHS,
1KeHepii 3HaHb, ¢GOpPMyBaHHI HAaBUYOK JIO aHAJITUYHOI
TISIBHOCTI.

KitouoBi ciioBa: meToau mnpuaOaHHS 3HaHb;, 1HTEICKTyaJIbHHUM
aHani3 JaHux, 1HdopMmalii Ta 3HaHb; MAIIMHHE HaBYAHHS;
po3poOKa  IHTENEKTyaJlbHUX  CHCTeM Ta  1H(opMaliitHux
TEXHOJIOT1H.

Oco0auBocTi
BigMiHHOCTI
nporpamMu

Ta

OciTHBO-TIpO(ECiiiHa
3HaHHS Ta (haxoBi

nporpama (Gopmye  (QyHIaMEHTabHI
HAaBUYKHM IIIAXOM IHTErpauli 3HaHb 3
NEPCIEKTUBHUX HAMpsIMKIB  PO3BUTKY CHCTEM IITYYHOTO
IHTEJIeKTy, JIOCHIJDKEHHS Ta PO3poOKa  IHTEIEKTyalbHUX,
iHQOpMAIIHHUX, EKCHEPTHUX CHUCTEM MIATPUMKH MPUHHSATTS
pillieHb, BPaxOBYIOUM MOKJIUBICTh TIOpUIHUX 3arpo3 Ta
KOMIUIEKCHOT ~ Oe3meku. OpieHTaliss Ha MMapTHEPCTBO 13
BITYM3HSIHUMHU Ta 3aKOPJOHHUMHU 3aKjIaJaMH OCBITH Ta HayKH,
HAYKOBISIMU Ta TPAKTUKAMH.

1.4. TlpuaaTHicTh BUNIYCKHHKIB OCBIiTHBOI IPOrPaMHu /10 NPaleBJIAIITYBAHHSA

Mo:xanBocTi [Ipodeciitna  misnibHICTE K  npodecioHasia 3 PO3pOOKHU
npaneBJAITYBaHHS | MATEMAaTHYHOTO, IHPOPMALIHHOTO Ta MPOrPaMHOT0 3a0€3MeUECHHS
3a 3100yTO10 KOMIT'FOTEPHUX CHUCTEM, Yy raiy3l iHGOpMaliiiHUX TEXHOJIOTiH, a
0CBIiTO10 TaKOX aJMiHIcTpaTopa 0a3 TaHUX 1 CUCTEM

Bunyckauku MOXyTh TmpaioBaTd 3a mpodecisiMu 3rigHO 3

Hamionansaum knacudikatopom npodeciit JIK 003:2010:

2131.2 Po3poOHUKY 00YUCTIOBAIEHUX CUCTEM

2131.2 Po3poOHHUKYN KOMITFOTEPHUX TIPOTpaM

2139.2 TlpodecioHanu B IHIIUX TATy35X O0YUCICHB

1.5. BukjaagaHHf Ta OLIHIOBAHHSA

Bukiaaxanus Ta | [IpoBeieHHs JIEKIIHHUX, MPAKTUYHUX Ta JAOOPATOPHUX 3aHATH,
HABYAHHS opraHizaiisi MaicTep-KJiaciB, HAyKOBHUX KOH(EpeHiii Ta

CeMIHapiB; 3AJIy4€HHS CTYEHTIB JI0 y4acTi B IPOEKTHUX POOOTax,
KOHKypcax, OJIIMIIafax Ta HAyKOBO-AOCIIIHHUX  3aXO0[ax.
3anmydeHHs 10 MPOBEACHHSA 3aHATH KBanipikoBaHHX (axiBIliB-
npakTuKiB. Hamucanus Ta 3axuct kBamidikauiiHol poOOTH, sKa
MPE3CHTYEThCSI Ta OOTOBOPIOETHCA 32 YYacTl BUKJIAJAdiB,
MPAKTHUKIB, CTYJCHTIB. 3aCTOCOBYIOThCSl 1HHOBAIIIMHI TEXHOJIOT11




JTUCTAHI[IHHOTO HaBYaHHS 3 BUKOPUCTAHHSM OHJIAWH-TUIAT(HOPM
JUUT. TPOBEICHHS 3aHSITh

OuiHoBaHHA

@opMH  KOHTPOJIIO: TIMCHMOBI  €K3aMEHHM (TECTyBaHHS,
BUpIIIEHHS  TMPOOJEMHUX  3aBJaHb, pO3B’S3aHHA  IEBHOI
NPUKIIAHOI 3a7adi), YCHE eK3aMCHYBaHHS, 3aJ1KH, MPOMIDKHI
KOHTPOJIbHI pOOOTH Ta ONTUTYBAHHS, ITPE3CHTAIll1, 3BITH 3 IPAKTHUK,
nyOJIYHUM  3aXHUCT KYpCOBHX pOOIT, MyOMIYHUN  3aXHCT
KBaTi(iKaiiHOI poOOTH.

Buau koHTpoOJII0: TOTOYHUH Ta M1JICYMKOBUN KOHTPOJIb

IIIkana owWiHIOBAHHA: OIIHIOBAHHA 3miHCHIOETHCT 3a 100-
O6asbHOIO (peiTuHroBoro) mkanoro, mkaioww €KTC (ECTS),
(A,B,C,D, E, FX, F), namionanbHoo0 4-X 0ajabHOIO IIIKAJIOO
(«BIIMIHHO», «JI00pe», «3aJIOBIILHOY, «HE3aJOBLILHOY).

1.6. IlIporpaMHi KOMIIETEHTHOCTI

InTerpajsbna

KOMIIETEHTHICTH
(IK)

3MaTHICT,  PO3B’SI3yBaTH  3ajadl  JOCHIAHUIBKOTO  Ta/abo
IHHOBAIIIHOTO XapakTepy y cepi KoM IOTEPHUX HaAYK.

3arajapHi
KOMIIETEHTHOCTI

(3K)

3KO01. 3gaTHicTh 10 aOCTPaKTHOTO MUCJICHHS, aHAJI3y Ta CHHTE3Y.
3K02. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y PAKTUYHUX CUTYAIlisX.
3K03. 31aTHICTh CIIKYBATHUCS I€PKaBHOIO MOBOIO SIK YCHO, TaK 1
MUCBMOBO.

3K04. 31aTHICTh CIUIKYBaTUCS 1HO3EMHOIO MOBOIO.

3KO05. 31aTHiCTh BUMTHCS i OBOJIOAIBATH CYYaCHUMHU 3HAHHSMH.
3K06. 3n1aTHICTh OYyTH KPUTUYHUM 1 CAMOKPUTUYHHM.

3K07. 3naTHICTh TeHEpYBaTH HOBI 1]1€i (KPEaTUBHICTH).

CneunianbHi (paxosi,
NpeAMeTHI)
KOMIIETEHTHOCTI

(CK)

CKO01. YcBigoMeHHS! TCOPETUYHHX 3acaj] KOMI IOTEPHUX HayK.
CKO02. 3patHicte (opmanizyBaTH MNpeIMETHY 00JacTb IEBHOTO
MPOEKTY Y BUTJISIIL BIATIOBITHOT iH(OpMAIIHHOT MOJIEI.

CK03. 31aTHiCcTh BAKOPUCTOBYBAaTH MaTEMaTU4YHI METOIH U1 AaHAII3Y
dbopmarizoBaHUX MOJIEJICH peIMETHOI 001acTi.

CKO04. 3gaTtHicTb 30MpaTH 1 aHaJII3yBaTH JAaH1 (BKJIIOYHO 3 BEIUKUMH),
JUTs 3a0€3MeUYEHHS IKOCTI MPUHHSTTS IPOEKTHUX PILLICHb.

CKO0S. 3patHicTh poO3poOJIsATH, ONUCYBaTH, aHalli3yBaTH Ta
ONTUMI3yBaTH  apXiTeKTypHi  pimieHHs  iHQopMamiiHUX  Ta
KOMIT'FOTEPHHUX CHCTEM PI3HOTO MPU3HAYCHHS.

CK06. 3paTHICT 3aCTOCOBYBaTH ICHYIOUl 1 pO3pOOISITH HOBI
aJITOPUTMHU PO3B’A3YBaHHS 3aja4 y raily3i KOMIT IOTEPHUX HaYK.
CKO07. 3naTHicTh pO3pOOISITH TIporpaMHe 3a0e3MeueHHs BiIMOBITHO
10 cOpMyYJIHOBAHUX BHUMOT 3 YPaxyBaHHSM HasBHHX pECypCiB Ta
O0OMEXEHb.

CKO08. 31atHicTs po3p0o0IATH 1 peasi3oByBaTH MPOEKTH 31 CTBOPEHHS
NpOTrpamMHOro 3a0e3MeueHHs, y TOMY YHCII B HemependadyBaHHX
yMOBaX, 3a HEYITKMX BHUMOI' Ta HEOOXIJHOCTI 3aCTOCOBYBaTH HOBI
CTpaTeTivyHi MiIX0 1, BAKOPUCTOBYBATH MPOTPaMHi IHCTPYMEHTH AJIs
oprasizariii KOMaH/JIHOI poOOTH HaJ TPOEKTOM.

CK09. 3patHicTe po3poOisTH Ta agMiHICTpyBaTH 0Oa3uW JaHUX Ta
3HaHb.




CK10. 3naTHicTh OIiHIOBaTH Ta 3a0e3neuyBaTu sKicTh IT-mpoekTiB,
iHpOpMAIITHUX Ta KOMIT IOTEPHUX CHCTEM pI3HOTO MPU3HAYCHHS,
3aCTOCOBYBATH MDKHApPOAHI CTAaHAAPTU OLIHKH SKOCTI MPOrpamMHOro
3abe3nedyeHHsl 1HOOPMALIMHUX Ta KOMIT IOTEPHHUX CHCTEM, MOJENl
OIIIHKK  3pUIOCTI  TpoIeciB  po3poOku  iHdoOpMaIiiHUX  Ta
KOMIT FOTEPHHUX CUCTEM.

CK11. 31aTHICTH iHIIIIOBATH, TUTAHYBATH Ta PEai30BYBaTH MPOIIECH
po3po0KkH iHGOpMAIIHHUX Ta KOMIT FOTEPHUX CUCTEM Ta IPOTPAMHOT0
3a0e3neueHHs1, BKIIIOYHO 3 HOT0 po3poOKOI0, aHATI30M, TECTYBAaHHSM,
CUCTEMHOIO 1HTETPAIli€10, BIPOBAIHKEHHSIM 1 CYITPOBOIOM.

CK12. 3paTHICTP CTBOpPIOBaTHM Ta 3acCTOCOBYBAaTH Cy4acHl
IHTEJEKTyadbHl TEXHOJOTII , 10 0a3ylThCs Ha 1HAYKTHBHOMY Ta
€BPUCTHUYHOMY MiAX0Aax AJsi popMyBaHHS 3arajibHOT TexHOoJOT1i Soft
Computing, 3aBaaHb BIJHOBJIEHHA 1H(poOpMalii, KiacTepu3auii,
e(eKTUBHOTO MMPOTHO3YBAHHS I PIIICHHS IIJIOr0 KOMIUJIEKCY 3ajad,
MOB’S3aHUX 31 INTYYHUM I1HTEJIEKTOM, ONTHUMI3aIlli Oe3mepepBHUX
GyHKIIH, peKOHCTPYKIIT 300paKeHb.

CK13. 3paTHICTh 3aCTOCOBYBATH CYYacHHIA IHCTpyYMEHTapii
CTBOPEHHSI Ta BIPOBAPKCHHS HEUITKHX 0a3 3HaHb SK OCHOBHUX
KOMITOHEHTIB 1HTEJICKTyaIbHOI 1H(POpMAIIitHOT CHCTEeMH Ta CHCTEMH
MIATPUMKH PUHHATTS PIIICHb.

1.7. Tlporpamui pe3yabratu (I1P)

PH1. Maru crnerianizoBaHi KOHIIENTYalbHI 3HaHHS, 10 BKIIOYAIOTh Cy4acHl HAyKOB1 3I00yTKH Y
chepl KOMIT'IOTEPHMX HAyK 1 € OCHOBOIO JJII OpPHUIIHAJIBHOTO MHCIICHHS Ta TPOBEICHHS
JOCTIPKEeHb, KPUTUYHE OCMUCIIEHHS Ipo0sieM y cdepi KOMIT' IOTEPHUX HayK Ta Ha MEXI1 raimys3ei
3HaHb.

PH2. Maru cnemiani3oBaHi YMIHHS/HaBUYKH PO3B’s3aHHS MPOOJIEM KOMIT IOTEPHUX HayK,
HEOOX1JIH1 JIs MPOBEICHHSI JOCI1KEHb Ta/ab0 MpoBaHPKEHHS IHHOBAIIIHOT JISIIBHOCTI 3 METOIO
PO3BUTKY HOBHX 3HaHb Ta MPOLEIYP.

PH3. 3po3yminio i HeZ]BO3HAYHO JOHOCHUTH BIIACHI 3HAHHS, BUCHOBKHU Ta apryMeHTaIliio y chepi
KOMIT IOTEpHHUX HayK 10 (haxiBUIB 1 He(axiB1iB, 30KpeMa J10 0ci0, Ki HaBYAIOThHCA.

PH4. Ynpasnaru pobounmu npouecaMu y cdepi iHGopMaliiiHuX TEXHOJIOT1H, SIK1 € CKJIaJHUMHU,
Hernepea0auyBaHUMU Ta MOTPEOYIOTh HOBUX CTPATErYHUX MiXO/IB.

PHS. OminroBaTé pe3yiabTaTH AISUIBHOCTI KOMaHJ Ta KOJEKTHBIB y cdepi iHdopmamiiHux
TEXHOJIOT1H, 3a0e3meuyBaTi €eKTUBHICTD iX AiSUTBHOCTI.

PH6. Po3po6msaTu kKoHIeNTyalbHy MOJETb iHPOpMaLiiHOT 200 KOMIT IOTEPHOI CHUCTEMH.

PH7. Po3po6mnsiT Ta 3aCTOCOBYBAaTH MaTeMaTH4HI METO/IM JUTSI aHAJi3y 1H()OpMaLiiHUX MOJENeH.
PHS. Po3po6siaT MaTeMaTU4Hi MOJIeNi Ta METO/IM aHaMI3y aHUX (BKJIKOYHO 3 BEJIUKHM).

PHY9. Po3po06isTi anropuTMivuHe Ta TporpaMHe 3a0e3MeueHHs JJIsl aHATI3y JaHuX (BKJIIOYHO 3
BEJIUKUMHU).

PH10. IIpoexTyBaTi apXiTEeKTypHi pilieHHs 1HPOPMALIHHUX Ta KOMI IOTEPHUX CUCTEM Pi3HOTO
MPU3HAYCHHS

PH11. CrBoproBatd HOBI QJITOPUTMH DPO3B’A3YBaHHS 3adad y cdepi KOMIT'IOTEPHHUX HayK,
OLIIHIOBATH 1X €()EeKTUBHICTh Ta OOMEXEHHS Ha 1X 3aCTOCYBaHHS

PH12. IIpoekTyBaTu Ta CynpoBOKYBaTH 0a3u JaHUX Ta 3HAHb.

PH13. OmintoBatu Ta 3a0e3nedyBaTH SKICTh 1HGOPMAIIIHHUX Ta KOMIT IOTEPHUX CHCTEM PI3HOTO
pU3HAYECHHS.

PH14. TectyBaTn nporpaMHe 3a0e31e4eHHs.

PH1S5. BusBnsitu noTpedbu MOTEHIIMHUX 3aMOBHHMKIB IIOJI0 aBTOMaTHU3aIlii 00poOku iHdopMaiiii.




PH16. BukonyBatu gociikeHHs y chepi KOMIT I0TEpHUX HAYK.

PH17. BusBnatu Ta ycyBaTH MNpoOJIeMHI cuUTyallli B MPOIECl EKCIUTyaTallii MporpaMHOro
3abe3mneueHHs, (HOpMYIIFOBATH 3aBIaHHS JJIs Horo Moaudikallii abo peiHKUHIPUHTY.

PH18. 306upatu, QopmanizyBaTH, CUCTEMaTHU3yBaTW 1 aHaNI3yBaTH NOTPeOM Ta BUMOTHU JO
iHopmariiifHoi abo KOMIT'IOTEPHOI CHCTEMH, IO PO3POOISIETBCSA, EKCILUTyaTyeThbCS YU
CYTIPOBOJIKY€THCA.

PH19. AnanidyBatu cy4acHMM CTaH 1 CBITOBI TE€HJEHLIi PO3BUTKY KOMII IOTEPHMX HayK Ta
1H(pOpMaLIMHUX TEXHOJIOT1H.

PH20. CtBOproBaTH Ta 3aCTOCOBYBaTH Cy4YacHi IHTEJIEKTyaJIbHI TEXHOJOTII , 1110 0a3yl0ThCs Ha
IHIYKTUBHOMY Ta EBPUCTUYHOMY Miaxojax s (opMyBaHHSA 3arajabHOi TexHoisorii  Soft
Computing.

PH21. 3actocoByBaT Cy4yacHUIl 1HCTpyMEHTapili CTBOPEHHS Ta BIPOBADKCHHS HEUITKUX 0a3

3HAHb.
1.8. PecypcHe 3a0e3ne4eHHs1 peaJiizanii nporpamMmu

OcHoBHi Jlo peainizanii OCBITHBOT IPOrpaMHy 3aJIy4€H1 HAyKOBO-TIE€Jarorivxi

XapaKTePUCTUKH MpaiiBHUKH, 3 kX 80% MaroTh BUEHI 3BaHHS Ta / a00 HAYKOBI

KaJpoBOIro cryneHi. Jlo BUKIanaHHg npo¢eciiHO-OPIEHTOBAHUX AUCIUILIIH

3a0e3neuYeHHs 3aJIy4aloThCs BUKIIAJIaul-MpakTUKU. YacTka JNEKIIHHUX TOJUH
HayKOBO-TIEIArOT1YHUX TNPALIBHUKIB 3 MPAKTUYHUM JOCBIAOM
pobotu cknagae Ounbiie 16%.
OcaitHs Ta/ab60 npodeciiina kBaidikallis HayKOBO-TI€JaroriYHuX
MpAaIiBHUKIB, 110 3aJTy4yeHl JO peami3allii OCBITHIX KOMIIOHEHTIB
OCBITHBOT MPOTPaMU, TTOBHICTIO BiJIMOBIIa€ BUMoTam JlineH31iiHmx
YyMOB TPOBA/DKCHHS OCBITHBOI JISUTBHOCTI, 3aTBEPKEHUX
noctanoBoto KabGinery MinictpiB Ykpainu Big 30.12.2015 p.
Nel187 (B penaxiii nocranoBu Kabinety MinicTpiB Ykpainu Bij
24.03.2021 Ne365)»

OcHoBHi Bukopucranns JEKLIMHUX ayJIuTopii, o0JaiHaHUX

XapPaKTEePUCTUKHU MYJIBTUMENIMHOK TEXHIKOIO; HABYAIbHUX ayAUTOpId  AJid

MaTepiajibHO- OpOBEJCHHS  MPAKTUYHUX Ta  JaOOpaTOpHUX  3aHATH 3

TEXHIYHOI' 0 BUKOPUCTAaHHSAM TEPCOHAJBHUX KOMII IOTEPIB; CIELIaNi30BaHUX

3a0e3nmeuyeHHs HaBUYaJIbHUX Jlabopartopii Lenovo, Dell, Asus, HP, Cisco.
BuxopuctanHs NpUKIaHOTO MPOTPaAMHOrO  3a0€3MEUYCHHS:
GMDH-SHELL.

OcHoBHI VYci oCBITHI KOMIIOHEHTH 3a0e3ledeH] HaBYaJILHO-METOINYHUMU

XaPAKTEePUCTUKH PO3pO0KaMH HAYKOBO-TIEIArOTIYHUX MPAI[iIBHUKIB YHIBEPCUTETY —

indpopmamiiitHoro Ta | METOMMYHUMH BKa3IBKaMH, HaBUYaJbHUMH TIOCIOHMKaMH a0o

HABYAJIbHO- TiApy9IHUKAMH.

METOAUYHOI0 HapuanpHi Marepiaam 3 KOKHOTO OCBITHBOIO KOMIIOHEHTA

3a0e3ne4eHHs OCBITHBOI TpPOrpaMH PO3MillIeHI Ha TIaT(GOpMI JUCTAHIIAHOTO
HaB4YaHHS Moodle. CTyneHTH OTpUMYIOTh MOBHUH TOCTYI [0
€JIEKTPOHHOI  010M0TeKH  YHIBepcuTeTy.  [HAMBiAyanbHUN
HaBYaJIbHUH IUIAH Ta MEPCOHAJIBLHUN PO3KJIAJ 3aHSITh JOCTYIHI B
0COOMCTOMY €JIEKTPOHHOMY KaOlHEeTI CTY/ICHTA.

1.9. AxaaeMiuHa MOOLIBLHICTH




HanionaabHa
KpeJIUuTHA
MOOLJIBHICTH

HamionanpHa KpeauTHa MOOUTBHICTE MOXKE 3AIHMCHIOBATHCS
BiMOBITHO 10 yroa HarionaneHoro yHiBepcuTeTy «llonraBchka
nositexnika iMeH1 FOpis KonnpaTioka» y 3akiagax BHUILOI OCBITH
(HayKOBHIX YCTaHOBAX ) — mapTHepax HarioHanpHOTO YHIBEPCUTETY
«ITonraBchka momitexHika imeni FOpis Kongpatioka» B Mexax
VYkpainu ta 3rigHo 3 [lonoxeHHsIM Mpo NOPsAI0K peanizallli npaBa
3100yBaviB  BUIOI OCBITH HallloHaAJIBHOTO  YHIBEPCHUTETY
«ITonTaBchbka momiTtexHika imeHi IOpis Konapartioka» Ha
aKaJeMIuyHy MOOUJIBHICTb.
https://nupp.edu.ua/uploads/files/O/doc/polozhennia/akademichna-
mobilnist.pdf

Mi:xknapoaHa
KpeAuTHA
MOOLJIBHICTH

Moxe peanizoByBaTHcs 3700yBayaMu BHUIIOI OCBITH BiJMOBIAHO
no yknaaenux yron HarionaneHoro yHiBepcurtery «llonraBchka
nomrexHika imeH1 FOpisa Kongpatioka» ta yronu (Epazmyc+Kl1) y
3aKJ1a/Jax BUIIOI OCBITH (HAYKOBUX YCTAHOBAX) — MapTHEpax mosa
MexxkamMu Ykpainu Ta 3riiHO 3 [loJoXKeHHsSM Mpo MOPSIOK
peanizaiii mpaBa 3100yBayiB BHUIOI OCBITHM HarioHaabHOTO
yHiBepcuteTty  «[lonraBchka  momitexnika — iMeHi  FOpis
Konnpartoka» Ha aKaJeMiuHy MOOUTBHICTb.
https://nupp.edu.ua/uploads/files/O/doc/polozhennia/akademichna-
mobilnist.pdf

HaBuanns
iHO3eMHHX
3100yBaviB
OCBIiTH

BHIIO1

HapuaHHs 1HO3eMHUX CTYJEHTIB MOXX€ 3A1MCHIOBATHCS 3TiAHO 3
BUMOTaMU YMHHOTO 3aKOHO/IaBCTBA




2. Ilepenik KOMIIOHEHT OCBITHBHOI MPOrPaMu Ta iX JIOTiYHA MOCJIIA0BHICTH

2.1. IlepeJjiik KOMIIOHEHT OCBITHLO-IPOdeciiiHOl mporpamMu
KoMmnoHeHTH 0CBITHBOI IpOorpamMu (HaB4YaJabHi . . ®opma
Kox o/k . . KinbkicTh .
TUCHUILTIHH, KYPCOBi MPOEKTH (POOOTH), MPAKTUKH, . NniACyMKOBOI0
e KpeauTiB
kBaJsidikaniiina podora) KOHTPOJIIO
OBOB'A3KOBI KOMIIOHEHTHU
1. IMKJI 3ATAJIBHOI NIATOTOBKHU
OK 1. JlinoBa iHO3eMHa MOBa 3 eK3aMeH
OK 2. MeTooorisi, opraHi3ailis HayKOBHUX JOCII/KEHb Ta aKaJIeMiuHa 4 auad. 3aiK
JIOOPOYECHICTh
3arajbHuii 06cAT 000B’A3KOBHMX KOMIIOHEHT 3arajibHol MiJIT0TOBKM: 7
I1. IMKJI TPO®ECIMHOI MIAIOTOBKHA
OK 3. MeTtou Ta 3aco0m iHXEHEpii JaHUX Ta 3HAHb 4 KP, ex3ameHn
OK 4. MeTtoau TecTyBaHHS i OI[IHKH SIKOCT1 TPOTPaMHOTO eK3aMeH
3abe3nedeHHs / Methods of testing and evaluating software 4
quality
OK 5. EBOJTIOIIHHI &JITOPUTMH B IITYYHOMY iHTEICKTI 6 eK3aMeH
OK 6. Mamunne HaB4aHHs / Machine learning 7 KP, exzamen
OK7. EnemeHTH Teopii HEUITKUX MHOKUH 4 €K3aMeH
OK.8. MaremarnuHe Ta KIOEpHETHYHE MOJICITFOBAHHS CHCTEM / 4 . 3amik
Mathematical and cybernetic modeling of systems
OK.9.  |TlepemauiuioMHa mpakTHKA 12 aud. 3aiik
OK.10. |Ksamnidikamiiina po6ora 18 my O TiaHUN
3aXHCT
3araabHuii 00csr 000B’SI3KOBUX KOMIIOHEHT Npodeciiinoi 59
MiArOTOBKH:
3arajabHuii 06CcAT 000B’I3KOBMX KOMIIOHEHT 3arajibHoi Ta 66
npogeciiiHOI MiATOTOBKM:
BUBIPKOBI KOMIIOHEHTH
1. IMKJI 3AT'AJIBHOI MIIATOTOBKH
YBMI1 | Bubipkosa aucuumuiiza 1 4 aud. 3aiik
YBMI1 | BubipkoBa aucnuiniina 2 4 mud. 3alik
3aranbHuii 00CcAT BUOIPKOBUX KOMIIOHEHT 3arajibHOI MiATOTOBKM: 8
I1. IMKJI TPO®ECIMHOI MIAIOTOBKHA
Meiixop 1 «lIITydHunil iHTEJEKT TAa aHAJI3 TaHUX)
IMMI1  |Posnoaineni a3y JaHUX Ta 3HAHb 4 aud. 3amik
IMM2  [[uTenekTyaabHUI aHATI3 TAaHUX 4 . 3aiik
IMM3  ['i6puaHi 3arpo3u Ta NITYYHUH IHTEIEKT 4 aud. 3aik
IMM4  [Texuosorii Bisyaizamii JaHux 4 . 3aiik
Meiikop 2 «IIpoexTyBanHs indopManiiiHuX cucTEeM»
2MMI1  [[IporpamyBaHHS PO3MOMIIEHUX Ta XMAPHUX OOUHCICHB 4 . 3aiik
2MM2  [Metoau aHaNi3y Ta MOJIEIIOBaHHS Oi3HEC-TIPOIIECiB 4 Q. 3aTiK
2MM3  [[adopmartiiiHi TEXHOJIOTIT KOPIIOPATHBHOTO YIIPABIiHHS 4 . 3aiik
2MM4  |Cuctemu Business Intelligence 4 aud. 3amk
Meiikop 3 «Po3po0ka nporpamuoro 3ade3nedentsi Ta DevOpsy
3IMMI1 ApXITEeKTypa MporpaMHOTo 3a0e3neYeHHS 4 aud. 3alik
3MM2 | ABTOoMaTu3allisi pO3TOpPTaHHA Ta KePYBaHHA iHQPACTPYKTYPOIO 4 aud. 3aik
3MM3 | besneka B DevOps 4 . 3aiK
3MM4 | CtBopeHHs, po3BUTOK Ta cympoBin I'T mpoaykTiB 4 aud. 3aiK
3arajbHuii 00cAT BUOIPKOBUX KOMIOHEHT MpodeciiiHol miAroToBKM: 16
3araabHuii 00csT BUOIPKOBHX KOMIIOHEHT 3arajibHoi Ta nmpogeciiinoi 24

NiATOTOBKH

OBCSTI OCBITHBO-TIPO®ECIMHOI MIPOT'PAMHU

90




2.2. CTpyKTYpPHO-JIOTi4YHA cXeMa OCBiTHHO-Npo(eciiiHoi mporpamu

InpuBinyanbHa ocBiTHS TpaekTOpis 32 meilzkopoMm 1 «llITyyHunit iHTeIeKT Ta aHAJI3 JTaHUX»

1 cemecTp 2 cemecTp 3 cemectp

OK 9 [epeanuniomya

OK 1 [linoBa iHo3eMHa MOBa OK 6 MamiunHe HaB4YaHHS — Lp
MpaKkTHKa -
OK 6 OK 5 Epomioniini OK 10 KBaunidikauiiina
- MailvHHe HaBUaHHs ~ . aNrOpWTMH B IITYIHOMY pobora
iHTeneKTi 7 —" A

| I

LL
[

OK 3 MeToau Ta 3acodu
IHKEHepii JaHUX Ta 3HAHb

OK 4 Meronu tectyBaHHs i
OIIIHKH SIKOCTi MPOrpaMHOTO
3a0e3neveHHs

: IMMI1 Posnoaijieni 0a3u
OK 2 MeToznororis, > JAHUX T 3HAHD

T

Oprasisailis HAyKOBUX
JIOCHI/DKEHR T aKaJeMIiyHa —]-
JI00POYECHICTD

L—» 1MM2 IHTeneKkTyanbHui
aHam3 JaHuX

OK 7 Enementn Teopii

R IMM3 T'ibpuHi 3arposu Ta
> HITYYH Wit IHTENIEKT

OK 8 MaremaruuHe Ta

KiOepHETUUHE MOJIETIOBAHHS | IMM4 Texmonorii
CHCTEM

Bizyanisaiii TaHuX




InpmBinyanbHa ocBiTHSA TpaekTopis 3a MeiizkopoM 2 «IIpoexkTyBanHs iHdopManiiiHUX cucTeM»

1 cemectp 2 cemecTp 3 cemecTp

OK 9 [TepengunnomMna
HpaKTHKa

OK | dinora inozemna MoBa » OK 6 MammunHe HaBYaHHS

S

OK 5 EBomroniiini OK 10 T
OK 6 Mamunne HaB4aHHA Kpamnij ikauiiina

aNrOpUTMH B LITYYHOMY pooTa
— 1HTeIeKT1 ! A A A

. - T

OK 3 MeTonu Ta 3acobu

iHIKEeHepii TaHHX Ta 3HAHB
w’u; y, —
OK 4 Meronu TecTyBaHHA #
OLIHKH AKOCTI IPOTPaMHOTO
3abe3neden s 2MM1 IlporpamyBanus
L iy PO3MOAUICHHX TA XMaPHHUX
OK 2 MeTonpomnoris, obumcens
Oprasizaiiis HayKOBHX
AOCIDKCHB Td aKkaJIEMI1HA 2MM?2 MeTtonu ananizy Ta
100pOUeCHICTH 1) MOJIENI0BaHHs Oi3HEC-
MpOIIeCiB
OK 7 Enementu Teopii . .
HEYiTKHX MHOKHH 2MM3 Indopmatiiiui
TEXHOJIOTIT KOPIOPaTHRHOIO
yIpaBIiHHSA
OK 8 MaremaTtHuHe Ta
KiGepHeTH4YHE MOIETFOBAHHA ,
2MM4 Cuctemu Business

CHCTEM

Intelligence




InauBinyanbHa ocBiTHS TpaekTopis 3a Meliakopom 3 «Po3podka mporpaMHoro 3aée3neyeHHs Ta

DevOps»

1 cemecTp 2 cemecTp 3 cemecTp

OK 9 [lepemunnomua
MpaKTHKA

OK 1 JlinoBa inozemna moBa , OK 6 MamunaHe HaBUaHHS

| S

OK 5 Esomtomiiini 0K 10 S
OK 6 MamuHHe HABYaHHA — Ksanidikauiiina

AITOPUTMH B IITYIHOMY po6ota
N IHTEIEeKTI A 4 4 A
OK 3 Metonu Ta 3acodbun |
iHmKeHepil JaHHX Ta 3HAHb

OK 4 MeTtonu TecTyBaHHS i
OLIHKH AKOCTI IPOrpaMHOTO
3a0e3reuyeH s

3MMI1 ApxitekTypa
| nporpamuoro 3abesneuenns
OK 2 MeTtomonoris,
opraHi3allis HayKOBUX
JI0CIIiDKeHb Ta aKaJeMiuHa
J100pOYECHICTh

IMM2 AsTomaTu3aiis
pPO3TOPTAaHHA Ta KEpyBaHHA

IHppacTPyKTypoio

OK 7 Enementn Teopii .
HEYITKHX MHOJKHH

3IMM3 Besneka B DevOps

OK & MaremaTnune ta

KIDepHETHYHE MOJICIIOBAHHSA 3MM4 CtBopenHs,
CHCTEM ~»  posBuTOK Ta cymposijg IT
HpPOIyKTiB



3. ®opma aTecrauii 3100yBaviB BUIIIOI OCBITH

ArtecTarris 3100yBadiB OCBITHHOTO PI1BHS MaricTp 3A1MCHIOETHCS Y (hopMi MyOII4HOTO
3axXUCTy KBasi(ikaIiitHoi po6oTH.

Kpamidikamiitna pobora wmae TmiependadaTd poO3B’sS3aHHS CKIAJHOI  3ajadi
JOCITITHUIIBKOTO Ta/ab0 1HHOBAILIMHOTO XapakTepy y cdepi KOMIT IOTEPHUX HayK
Kgamidikamiitna po6oTa He MOBUHHA MICTUTH aKaJIeMIYHOTO Tuiariaty, danbcudikarii,
dabpukartii. Kamidikariitna pobota Mae OyT po3MileHa Ha caiiTi abo y myOigHOMY
peno3uTopii 3akjaay BUIOI OCBITH ab0 HWOro CTPYKTYPHOTO  MiAPO3ILTY.
OnpumntogHeHHsT KBamiQikamiiHuX poOiT, MO MICTATh 1HPOpMAIiI0 3 OOMEKEHUM
JIOCTYTIOM, CJIiJ1 31ICHIOBATU BIAMOBIIHO 10 BUMOT 3aKOHO/IaBCTBA.



4. Martpuusa BiImoBiZHOCTI

OCBITHBOI IPOTrpamMu

NporpaMmHux KOMIIETEHTHOCTE KOMIIOHEHTaM

OK1 OK2 |OK3 |OK4 |[OK5 |OK6 |[OK7 |OKS8 |OK9 |[OK10
IK + + + + + + + + + +
3K1 + + + + + + + + + +
3K2 + +
3K3 + + + + + +
3K4 + +
3K5 + + + + + +
3K6 + + +
3K7 + + + + + + + + + +
CK1 + + + + + +
CK2 + + + + + +
CK3 + + + + + +
CK4 + + +
CK5 + + + +
CKé6 + + + + + + + +
CK7 + + +
CKS8 + + +
CK9 + +
CK10 + + +
CK11 + + +
CK12 + + + + +
CK13 + + + +

5. Marpuus BiAnmoBiAHOCTI MporpaMHMX pe3yJabTATiB KOMIIOHEHTAM OCBiTHbOI

nporpamMmu
OK1 OK2 |OK3 |OK4 |OKS5 |OK6 |OK7 [OKS8 |[OK9 |OK10

PH1 + + + + + + + +
PH2 + + + + + + + + +
PH3 + + *
PH4 + + + + + + +
PH5 + +
PH6 + + + + +
PH7 + + + + + + +
PHS + + + + + +
PH9 + + +
PH10 + +
PHI11 + + + + + + +
PH12 + + +
PH13 + + +
PH14 + + + +
PH15 + +
PH16 + + + + + + +
PH17 + + + + +
PH18 + + +
PH19 + + + + + + + +
PH20 + + + +
PH21 + + + + +




