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IHHEPEIMOBA

OcBiTHS TporpamMa MIATOTOBKM MAaricTpiB 31 chemaibHOCTI 122 —
«Komm’totepri  Haykw»  BianoBinae CraHgapTy  BHUIOT  OCBITM  APYTOro
(Maricrepcbkoro) piBHs ramysi 3HaHb 12 [HpoOpMamiliHi TEXHOJOTII, CHemiaTbHOCTI
122 Komm’roTepHi HayKu, 3aTBEp/PKEHOTO Ta BBEJACHOTO B JIII0 HAaKa3oM
MinictepcTBa ocBiTH 1 Hayku YKpainu Bix 28.04.2022 p. Ne 393.

Po3pobneno pobouoro rpymnoro OIINl «Komm’rorepHi Hayku. MojentoBaHHS,
NPOEKTYBaHHS Ta KoMI'toTepHa Trpadika» HaBuanbHO-HAYKOBOTrO IHCTUTYTY
KOMIT FOTEPHOTO MOJIEITIOBAHHS, IPUKIIAAHOI (i3uku Ta MaTemMaTuku HarionaiabHOTO
TEXHIYHOT'O YHIBEPCUTETY «XapKIBChKHUM MOMITEXHIYHUNA IHCTUTYT» Y CKIIAIL:

1. Boaka Oumnekciii OnekcaHIpoBUY, KaHAWAAT TEXHIYHUX HAYK, JOIICHT,
3aBiyBau Kadeapu MaTeMaTUYHOTO MOJICNIOBAHHS Ta I1HTEIEKTYaJbHUX
00YHCIIeHb B 1HXXEHepii (rapaHT OCBITHBO-TIPO(deciitHOT mporpamu);

2. HamkeBna Awnpapiii OnekcaHIpPOBUY, KAHAWIAT TEXHIYHUX HAyK, JIOICHT,
JOLIEHT KadeIpu TeOMETPUYHOTO MOICITIOBAHHS Ta KOMIT IOTEpHOT rpadiku.

3. TarapinoBa Okcana AHIpiiBHA, KaHAWAAT TEXHIYHUX HAYK, JTOICHT, TOICHT
Kadeapu KOMIT FOTEPHOTO MOJICITFOBAHHS ITPOIIECIB Ta CHCTEM;

4. loman Ombra BikTopiBHa, IOKTOp TEXHIYHUX HAyK, Mpodecop, 3aBimyBay
Kadeapy reOMETPUYHOTO MOJIETIOBAHHS Ta KOMIT FOTEPHOI Ipadiku;

5. PaitBaxoBchkuii Mukona FOpiiioBuy, ctyaent rpynu IKM-M2225.



1. Ilpodisib OCBITHBOI MPOrPaMu 3a CHEWiaJIbLHICTIO

122 — Komn’1oTepHi Hayku

1 — 3arajabHa iHopmaiis

IloBHa Ha3Ba 3aKJjaay BUIIOI OCBITH
Ta CTPYKTYPHOTO MiAPO3Iiay

HamionanbHU# TeXHIYHUIA yHIBEPCUTET

«XapKiBCHKUM MOMITEXHIYHUHA IHCTUTY T

Kadenpa MaTEeMaTHIHOTO MO/ICTTIOBAHHS Ta
IHTEJIEKTyaJIbHUX O0YMCIICHD B 1HXKEHEPIT

Kadenpa komIr'toTepHOro MOJETIOBAHHS IIPOLIECIB Ta
cUCTEM

Kadenpa reomeTpuaHOro MOJEIIIOBaHHS Ta KOMIT IOTEPHOT
rpadiku

Kadenpa cucrem indopmartii imeri B.O. Kpasis

Cryninp BHIIOI OCBiTH

Crymninp — Marictp;

Ta Ha3Ba KBaJgidikauii MOBOIO opuriHaxy KBamidikartisi — MaricTp 3 KOMIT IOTEPHUX HaYK.

Odiuiiina Ha3Ba 0CBITHBOI IPOrpamMu

Komm’torepHi Hayku. MoJeitoBaHHs, MPOEKTYBAaHHS Ta
KOMIIT I0TepHa rpadika

Tun gumiomy Ta 00cAr 0CBiTHbOI
nporpamMmm

oM marictpa, OMMHUYHUH,
90 xpenutiB €KTC, 1 pik 4 micsiri

HasiBHicTh akpeauTanii

Ceptudikar — H/I-1T Ne 2192120.
Tepwmin aii — 01.07.2026 p.

IukJ / piBens nporpamu

Hpyruii (MaricrepcbKuii) piBeHb BUIIO1 OCBITH,
HPK — 7 piBenb,
QF-LLL — 7 piBens, FQ-EHEA — npyrwuii ruk.

IlepenymoBu

HasBHicTb cTyneHs GakaiaBpa

Moga(1) BUKJQTAHHS

YkpaiHchKa / aHTJIHChKa

TepmiHn aii 0CBITHBOI IpOrpamu

BianosijiHO 10 TepMiHY aii cepTudikaTy Ipo aKpeAUTaLio

InTepHeT-aapeca nmocriiinoro posmimenns | https://blogs.kpi.kharkov.ua/v2/quality/osvitni-programy-

OIIKCY OCBITHBOI IPOrpaMu

magqistr/

2 — MeTa ocBiTHBOI MporpamMu

[TinroToBKa (axiBIiB, 3AATHUX PO3B’A3yBaTH 3a7aui JOCIIHUIILKOTO Ta/ab0 IHHOBAIIITHOTO XapakTepy
y cdepl KOMIT'IOTEPHUX HAyK, MPOBOJAMTH TEOPETHYHI Ta EKCIEPUMEHTAJbHI OCHIKEHHS B Taily3i
KOMIT IOTEPHUX HAyK; 3aCTOCOBYBaTH MaTeMaTH4YHI METOJM, alrOPUTMHU Ta MporpaMHe 3a0e3leueHHs B
po3pobii  Ta cymnpoBoai 1H(MOpPMAIIWHUX TEXHOJOTIM;, 3IHCHIOBATH TMPOEKTYBaHHS, pO3POOKY,
BIIPOBA/DKEHHSI 1 CYMPOBIJl 1HTENEKTYaIbHHX CHCTEM, 30KpEMa, CHCTEM I1HXEHEPHOTO MOJCIIOBAHHS,
aHai3y i oOpoOKHM JaHMX, KOMIT FOTEPHOI Bi3yasizalii Ta 00poOku rpadidHoi iHpopMarlii.

3 — XapakTepuCTHKA OCBITHbOI IpOrpamMu

IIpeamerHa obJiacThb (rajy3b 3HaHb,
cneniajbHICTD, cremiasaizamis)

I'anysw 3nans: 12 THpopMmariitai TexXHOIOTIi

Cneyianvricms: 122 —Komn’1oTepHi HayKH

06 ’exmu 6uguenns: MaTeMaTU4H1, IHPOpMaIiiiHi, IMITallIHHI
MOJIeJIi peaNbHUX SBUII, 00'€KTIB, CUCTEM 1 MPOIIECIB, MPEAMETHUX
obnacTeil, MoJaHHSA JaHUX 1 3HaHb; METOH 1 TEXHOJIOTI1
OTpUMaHHs, 30epirants, oOpoOKH, mepeaayi Ta BUKOPUCTAHHS
1H(dopMmalii, IHTeNeKTyaIbHOr0 aHaNI3y JaHUX 1 IPUUHATTS
pillieHb; Teopis, aHaii3, po3poOKa, OIiHKa e(peKTUBHOCTI,
peasizalisi airOpUTMIB, BUCOKOTIPOTYKTHBHI OOYHCIICHHS.
Lini naguanus: HAOYTTA 34aTHOCTI PO3B’SI3yBaTH 3a1a4i
JTOCJTITHAIIPKOTO Ta/ab0 IHHOBAIIITHOTO XapakTepy y chepi
KOMIT IOTEPHUX HAYK.
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Teopemuunuii 3micm npedmemHoi 06iacmi: Cy9acHi MOJETI,
METOJIH, AITOPUTMH, TEXHOJIOTI1, IPOLIECH Ta CIIOCOOM OTPUMAHHS,
npeJcTaBIeHHs, 00poOKH, aHaTi3y, epeaadi, 30epiraHis JaHUX B
iHpopMaIIHUX CUCTEMaX.

Memoou, memoouku ma mexHono2ii: MAaTEMaTUYHI MOJIEIII,
METOJ/IM Ta aJITOPUTMH PO3B’3aHHS TEOPETHYHUX 1 IPUKIIATHIX
3aj1a4, 0 BUHUKAIOTH NpH po3po0ui IT; cydacHi TexHomorii Ta
maThOpMH MPOrpaMyBaHHS; METOIH 300Dy, aHATI3y Ta
KOHCOJIiIaIlii po3moaijieHoi iHdopmailii; TeXHOJIOTIT Ta METOIH
MIPOCKTYBaHHS, pO3pOOJICHHS Ta 3a0€31eUeHHS IKOCTI CKIIQJI0BUX
IT; meToau komn ' 10TepHOT rpadiky Ta TEXHOIOTII Bi3yamizamii
JIaHWX; TEXHOJIOTIi iHkeHepii 3HaHb, CASE-TexHomorii
MOJIEIIIOBaHHs Ta IpoekTyBaHH: IT.

Inempymenmu ma ob6naoHanuA: PO3MOALICHI 00YNCITIOBANIbHI
CHCTEMH; KOMIT IOTepHI MepeKi; MOOUIbHI Ta XMapHi TEXHOJIOTII,
CHUCTEMH YIPaBIiHHSA 0a3aMu JaHUX, ONepalliiHi CHCTEMH.

OpienTanis ocBiTHBOI porpamMun

OcsiTHBO-TIpO(eciiiHa mporpama 3 Opi€HTaIli€El0 Ha pO3pOOKyY Ta
3aCTOCYBaHHS ~ MaTeMaTHYHMX  METONIB,  aITOPUTMIB  Ta
NPOTPaMHUX TPOAYKTIB Yy cdepi IHXKEHEPHOI Ta HAyKOBOI
JUSITBHOCTI B TaJTy31 KOMIT FOTEPHUX HAYK.

OcHoBHHUI1 OKYyC 0CBITHBOL
MporpaMu Ta cneuiasgizamii

OcBiTHS TIporpaMa 30CEPe/KYEThCS Ha BCEOIUHINA MiATOTOBII
¢daxiBIiB 3 KOMO'IOTEPHUX HAyK, 3 aKIEHTOM Ha peTeNbHIN
MiATOTOBI CHEIANICTIB, SKI MalTh TJIUOOKE PO3YMIHHS Ta
BUCOKY KBami(ikalilo B acmekTax KOMIT'IOTEpHUX HayK,
OpIEHTOBAaHMX Ha KOHIENTYyaJbHE NMPOEKTYBaHHS MaTeMaTHYHHUX
Ta ANTOPUTMIYHUX Mojened 1 iX NPaKTUYHY IMIJIEMEHTAIo Y
¢opmi mporpamHoro kopay. Ilporpama akieHtye Ha po30ymoBi
KOMIIETEHTHOCTEH, HEOOXITHMX JJIs HPOEKTYBaHHS IMPPOBUX
Mozele  Ta  CUMYyJISILIM, KepyBaHHS  IHTEJIEKTyaJlbHUMHU
cUcTeMaMM Ta POOOTOTEXHIKOIO, a TAKOXK Ha BUBUYEHHI MEPeIOBUX
METO/IB Bi3yami3alii JaHUX 1 KOMI'IOTEpHOI rpadiku. 3HayHA
yBara MpUIUISETHCS OBOJIOJIHHIO CyYaCHHUMH I1HCTPYMEHTapisMu
JUISL MOJIENIOBaHHS, NPOEKTYyBaHHS, pPO3pOOKH, IHTErpauii Ta
TexHIYHOI miaATpuMKH IT-mpoaykTiB Ta cepBiciB, BKJIIOYAIOUU
cucteMu s epexkTUBHOro 30epiraHHs, aHami3zy Ta O0OpOOKH
JTAHMX.

Knrouosi cnosa: maremMatudHi MOJIETl 1 METO/IH, aITOPUTM, MOBH
porpaMmyBaHHs, KOIYBaHHS, NMPOTPaMHHUM NPOJYKT, MpOTrpamHe
3a0e3NeyeHHsl, KOHIENTyallbHe  IPOEKTYBAaHHS,  1H)KEHEpPHI

3aCTOCYHKH, IHTeNEeKTyaIbHi pPOOOTOTEXHIYHI CUCTEMH,
Bi3yautizallis Ta 00poOKa JaHuX, KOMITIOTepHA rpadika, TOMOBHEHA
peasbHICTb, MOJICJIIOBaHHS,  IPOEKTYBaHHS,  poO3poOKa
3aCTOCYHKIB.

OcobauBocTi nporpamu

OcsiTHbO-TIpO(eciiiHa  mporpama  NOPOMOHYE  CTyAEHTaM
THYYKICTh Y BHOOpI 1HIUBITyallbHUX TPAEKTOPIA HaBUAHHS yepes3
Oaratuif BuOIp npo(diTLOBAaHUX MAKETIB OCBITHIX KOMIIOHEHT,
OXOIUTIOIYH TepefoBl 00JacTi, Taki K CydyacHE IPOCKTYBaHHS
3aCTOCYHKIB Ta  HporpamyBaHHs (Mpo(iJbOBaHUN MaKeT —
[IpoekTyBaHHs, CTBOPEHHS Ta aHaI3 KOMIT OTEPHHX CHUCTEM),
MOJICTIIOBaHHsI ~ TporeciB, oOpoOka Ta  aHami3 ITAHUX
(mpodinboBanmii makeT - MojentoBaHHS TporieciB, 0OpoOka Ta
aHayi3 JaHuX), KoMm'otepHa rpadika (mpodisiboBaHUN MakeT -
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['eomerpuuHe MojentoBaHHS Ta Tpadiuni  iHpopMamiiiHi
TEXHOJIOT11), IITYYHUA 1HTEJIEKT B MOEIHAHHI 3 POOOTOTEXHIKOIO
(mpodinpoBanuii maker - IHTenekTyasbHI Ta POOOTOTEXHIUHI
CHUCTEMH), JIOMOBHEHA pEaIbHICTh (MpOodiIbOBAaHUN TAKeT —
TexHOoJIOTi1 TOTTOBHEHOT PEATBHOCTI ).

[lin yac HaBuYaHHS CTYAEHTH MAalOTh MOXIIMBICTb OCOOHMCTO
BUOMpATH JUCLUIUIIHM, $Ki BIAMOBIAIOTH IXHIM iHTEpecaM i
Kap'epHUM LIISIM B Tally3sX, TaKUX K pO3poOKa Ta YIpaBIiHHA
MpPOrpaMHUM  3a0€3MEUYCHHSIM, 30KpeMa IS  CIIeiali30BaHUX
cucteM sk BIIJIA, maTemaTHuHe MOJECIIOBAHHSA Ta aHAIITHKA
JAaHWX, MOJIENIOBaHHA y cepi cucreM KoMm'toTepHoi rpadiku Ta
Bi3yaumizallii, BHWBYCHHS HOBITHIX TEXHOJIOTi  JOIOBHEHOI
peanbHOCTI, Jomomararodd iM (GOpMyBaTH YHIKaIbHHHA HAOIp
npodeciiHUX HaBUYOK Ta 3HAHb.

[IpoexktHa pobOTa, IO € KIIOYOBUM EJIEMEHTOM OCBITHBOI
MpPOrpaMu, 30CePeIKy€EThbCs Ha po3poOIl peanbHux IT-poekTiB y
CHiBIpami 3 MPOBIIHUMH KOMIAHISIMH Tay3i, 3 METOI0 HaJaHHS
CTYACHTAM TJIMOOKUX NPAKTUYHUX HABUYOK Ta mpodeciiiHoro
JIOCBiaY.

MOXIUBICT, HAaBYaHHS OKPEMHUX JUCIHIUIIH aHTIIHCHKOIO
MOBOI0, 200 ILIIJIKOM aHTJIIMCHKOI MOBOIO B Ipynax 3 i1HO3eMHHUMHU
CTYACHTaMH.

A0 mpaneBJa

4 — IlpuaaTHicTh BUIYCKHUKIB

AUITYBAHHA TA NOJAJIBIIOr0 HABYAHHSA

IIpupatHicTs 10
NpanesBJalTyBaHHS

[Ipodeciiina qisnbHICTD K (axiBIs 3 pO3pOOKH MaTEMaTHYHOTO,
iH(popMaliifHOro Ta MporpamMHoOro 3a0e3nedyeHHs iH(popMaliiHIX
CUCTEM, y Tramy3l 1HQOpMAalifiHMX TEXHOJOTiH, a TaKOX
aJIMiHicTpaTopa 0a3 JaHUX 1 CUCTEM.

BunyckHuky MOXyTh MpaltoBaTH 3a npodecisMU 3TiTHO 3
Hanionansnum kinacugikatopom npodeciit JIK 003:2010:

2131.1 Haykogi ciiBpoOiTHUKH (0OUHCTIOBATIBHI CUCTEMH)

2131.2 Po3poOHUKN 00UNCITIOBAIBHUX CHCTEM

2132.1 HaykoBi criiBpoOITHHKH (TIpOTpaMyBaHHS)

2132.2 Po3poOHUKN KOMIT'FOTEPHUX ITPOrpam

2310.2 Inmni BuKIaavi 3akjaiB BUILOT OCBITH

2321 Buxunagaui 3aknafiB npodeciiiHoi (mpodeciiHo-TeXHIYHO)
OCBITH

2322 Buknanadi 3akiaiiB (paxoBoi mepeaBUIoi OCBITH

3asznayenull nepenik He € UYEPNHUM.

IMogaabine HABYAHHSA

MoxuBiCTh  IJIT  TIPOJOBKEHHS HABYAaHHS HA TPEThOMY
(OCBITHbO-HAyKOBOMY) PpiBHI A 3100yTTS CTyIEHS JOKTOpa
dbimocodii.

5 — BukjagaHHs Ta OMiHIOBAHHA

BI/[K.]'laZ]aHHﬂ Ta HABYAHHA

VY mporeci BUKITamaHHS Tiepen0adeHo 3acTOCYBaHHS TaKHX
HABYAIILHUX TEXHOJOTIH, SK: JEKIil MpoOJIEeMHOTO XapakTepy,
nabopaTopHi 3aHATTSA, poOOTa B Majaux TIpylax, CeMiHapH-
TUCKYCil, MO3KOBI aTaku, Mpe3eHTallii, 10 pPO3BUBAIOTH
KOMYHIKaTHBHI Ta JIJEPChKI HABUYKH, CAMOCTIHHA poOoTa 3
JITepaTypHUMH JDKEpelaMH, YMIHHS Yy3arajJbHEHHS; 3MillIaHi
dbopMH HaBYaHHS 3 BHUKOPHUCTAHHSM JTUCTAHIIWHUX IIaTHOPM
MacOBUX OH-JIAH KYpCIB.
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OuiHOBaHHA

KoHTponbs 3HaHb Ta yMiHb CTYIEHTIB 3AIMCHIOETbCA y (hopmi
MOTOYHOTO Ta IMiJICYMKOBOTO KOHTpOIIt0. OIiHIOBaHHS PiBHsI 3HAHb
CTYJICHTIB TMPOBOJUTHCS 32 MOJIYJIBHO-PEUTUHTOBOIO CHCTEMOIO.
[ToTouHMiT KOHTPOJIb BKIIFOYAE KOHTPOJIb 3HAHb, YMIHb Ta HABUYOK
CTYACHTIB Ha JIEKIiAX, JIAOOpaTOPHUX, MPAKTUYHUX Ta
CEMIHApChKUX 3aHATTSAX Ta MiJ 4ac BUKOHAHHS 1HIUBITYabHUX
HABYAILHUX 3aBIaHb Ta MOJIYJBHUX KOHTPOJIBHUX POOIT.
[TimcyMKOBHI KOHTPOJIb IPOBOIUTHLCS Y (GOpMi €K3aMEHIB, 3aJIiKiB
Ta BUITyCKHOI arectamii. [1iICyMKOBUIT KOHTPOJIb 3HaHb y BUTJISI
€K3aMeHy MPOBOAMTHCS Y MUCHBMOBIM (opmi. 3m00yBau BUIIOT
OCBITH BB2XA€ThCA JOMYHICHUM JIO0 TiJICYMKOBOTO KOHTPOJIIO
(ex3aMeHy) 3 NMCHMIUIIH OCBITHBOI MPOTrpaMH, SKIIO BiH BUKOHAB
BCl BUAM pOOIT, mependadeHi HAaBYAIBHUM IDIAHOM 3  I€l
IUCLUAIUIIHY. [TincymkoBwHii KOHTPOJIb y BUTJISLIL
TQepeHIifoBaHOTO  3alliKy TPOBOJUTBCS 32 pPe3yJIbTaTaMU
MOTOYHOTO KOHTPOJIO (CyMa OaiiB OTpUMAaHHX 3a pe3yJbTaTaMu
MOTOYHOT'O KOHTPOJII0) 0e3 37adi JT0JaTKOBHX (OpPM KOHTPOIIO.
OuiHtoBaHHs  3100yBadiB  BUINOI OCBITH TPOBOIMTHCS 34
pe3ylibTaTaMu ICIUTIB Ta AUQEepeHIiHoBaHNX 3aliKiB 32 KOXKHUM
cemectpoMm. OIiHIOBaHHS 3[IHCHIOETBCS 332  HAIIOHAIBHOIO
mKajgow (BiAMIHHO, J00pe, 3ad0BULIBHO, HE3aaoBLILHO), 100-
6anpHoIO mkanoro ta mkaiow ECTS (A, B, C, D, E, F, FX)

Jlep>)kaBHa atecTallisi — MPEICTABICHHS Ta MyOJIYHHHA 3aXUCT
BUITYCKHOT KBaumi(ikamiiiHoi poOoTu.

— IIporpaMHi KOMIIETEHTHOCTI

IHTeI‘paJ’IbHa KOMIIETEHTHICTh

3AaTHICT,  PO3B’SI3yBaTH  3a/4ayl  JOCHITHUIIBKOTO  Ta/abo
IHHOBALIIHOTO XapakTepy y cepi KOMIT IOTEPHUX HayK

3arajbHi KOMIETEHTHOCTI

3KO01. 3naTtHicTh A0 aOCTpaKTHOrO MHUCIEHHs, aHalizy Ta
CUHTE3Y.

3K02. 3paTHicTh 3acCTOCOBYBaTM 3HaHHS y IPaKTHYHUX
CUTYaLlIfX.

3K03. 3aaTHICTh CHUIKYBAaTUCS JIEPKABHOK MOBOIO SIK YCHO, TaK
1 TUCHMOBO.

3K04. 3naTHICTH CHITKYBaTHCS iIHO3EMHOIO MOBOIO.

3KO05. 3maTHICTh BUUTHUCS ¥ OBOJIOZIBATA CyYaCHUMH 3HAHHSIMHU.
3K06. 3naTHicTh OyTH KPUTHUYHUM 1 CAMOKPUTHYHHM.

3K07. 3naTHicTh reHepyBaTH HOBI 171€1 (KPEaTUBHICTB).

3KO08. 3natHicTb 3ailicHIOBaTH NpodeciitHy TisNIbHICTh B yMOBaxX
IHHOBAIIITHOTO IAMPUEMHHUIITBA.

3K09. 3patHicTh CTBOpIOBAaTH  00'€KTH  IHTENEKTyallbHOI
BJIACHOCTI y Tally3l1 KOMI'IOTEPHMX HayK Ta 3JIHCHIOBATH iX
KOMepIiali3alio.

daxoBi KOMIETEHTHOCTI
(BH3HA4YeHi CTAHIAPTOM BHILON
OCBIiTH cnieniaJbHOCTI)

CKO1. YcBitomiIeHHS TEOPETUUHUX 3aca]l KOMI IOTEPHUX HayK.

CKO02. 3narHicTh opmManizyBaTu NmpeiMeTHy 00JacTb MEBHOTO
MPOEKTY Y BUTJISIIL BiAMOBIAHOT iH(GOpMAaIiitHOT MOemi.

CKO03. 3pmarHicTh BUKOPHUCTOBYBATH MAaTeMAaTU4YHI METOAM JUIS
aHaiizy GopmarizoBaHUX MOJIeTIEH TPeIMETHOI 00J1acTi.

CKO04. 3parnicts 30MpaTH 1 aHami3yBaTH JaHi (BKJIIOYHO 3
BEIIUKUMHU), I 3a0€3MeUeHHs SKOCTI MPUHUHATTA TPOEKTHHUX
pillieHb.
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CKO5. 3patHicTe po3poONsATH, ONUCYBAaTH, AaHANI3yBaTH Ta
ONTUMI3YBaTH  apXITEKTypHI pimieHHsS 1HQOpMaIiiHUX  Ta
KOMIT FOTEPHUX CUCTEM PI3HOTO MPU3HAUYCHHSI.

CKO06. 3maTHiCTh 3aCTOCOBYBAaTH ICHYIOYI 1 pO3pOOJIATH HOBI
QITOPUTMH PO3B’SI3yBaHHSA 33Ja4 y Taly31 KOMI IOTEPHHUX HayK.

CKO07. 3paTtHicTh po3po0isATH TmporpamMHe 3abe3redcHHs
BIZIMOBITHO 710 ¢()OPMYJTHOBAHUX BHMOT 3 YPaxyBaHHSM HasiBHHX
pECYpCiB Ta OOMEKEHB.

CKO08. 3partHicts po3po0isATH 1 peanizoByBaTH MPOEKTH 3i
CTBOPEHHSI MPOrPaMHOT0 3a0e3ME4YeHHs, y TOMYy 4HCIl B
HernependavyyBaHNX YMOBaX, 32 HEYITKUX BUMOT Ta HEOOXIiTHOCTI
3aCTOCOBYBAaTH HOBI CTpaTeriydi MiaXOJd, BHUKOPHUCTOBYBATH
IpOoTpaMHi 1HCTPYMEHTH JUIsl OpraHizamii KOMaHAHOI poOOTH Hax
MPOEKTOM.

CKO09. 3garHicTh po3p0o0IsATH Ta aAMiHICTpYBaTH 0a3H JTaHUX Ta
3HaHb.

CK10. 3parmicte omiHtoBatH Ta 3abesmedyBaTH skicth [T-
NPOEKTIB, 1H(GOPMAIIMHUX Ta KOMIT IOTEPHHX CHUCTEM pi3HOTO
MPU3HAYEHHS, 3aCTOCOBYBAaTHM MIDKHAPOJHI CTaHAAPTH OLIHKH
SAKOCTI ~ TporpaMHOro  3abe3medyeHHs  iH(OpMAiMHUX  Ta
KOMIT FOTEPHMX CHCTEM, MOJEi OIlIHKK 3pUIOCTI IMPOIECIB
PO3pOOKH 1HPOPMAIIHHUX Ta KOMIT FOTEPHUX CUCTEM.

CK11. 3patnicTh iHiIiIOBaTH, IUIAHYBaTH Ta peali3oByBaTU
MPOIIECH PO3POOKH 1HPOPMAIIHHUX Ta KOMIT IOTEPHHX CHCTEM Ta
IPOrpaMHOro 3a0e3MeyeHHs, BKIIYHO 3 HOro po3poOKolo,
aHali3oM, TECTYBAHHSIM, CHCTEMHOIO IHTETpaIli€lo,
BIIPOB/PKEHHSIM 1 CYITPOBOJIOM.

daxoBi KOMIIETEHTHOCTI
(BM3HAYeHi 3aKJIaJI0M BHILOL
0CBiTH)

CK12. 3paTHicTh OpraHizoByBaTH Ta HPOBOJUTH HAyKOBO-
JTOCTIAHULBKY TiSIbHICTD.

CK13. 3patHicTh  CTBOpIOBAaTM  MaTeMaTW4HI  MoJeni,
NPOCKTYBAaTH  CKJIAagHE TporpaMHe  3a0€3MedYeHHs, JaHuX,
PO3po0IIATH AITOPUTMHU JUIst 300py Ta Bizyastizalii HabOpiB TaHUX

-1

orpaMHi PE3YJbTATH HABYAHHSA

IIporpamHui pe3yJbTaTH HABYAHHSA
3a crneniaJbHicTIO (BU3HAYEHI
CTAaHJIAPTOM BMILOI OCBIiTH
creniajbHOCTI)

PH1. Maru cnenianmizoBaHi KOHIIENTyalbHI 3HAaHHA, IO
BKJIIOYAIOTh Cy4YacHi

HAYKOBI 3/I00yTKH y chepi KOMIT IOTEPHUX HAYK 1 € OCHOBOIO JUIS
OpUTIHAIBHOTO MHCJICHHS Ta TPOBEIEHHS JOCIiIKEHb, KPUTHIHE
OCMUCIIEHHS Mpo0sieM y cdepl KOMIT IOTEpHUX HAyK Ta Ha MEXi
rajxysei 3HaHb.

PH2. Matu cneuiani3oBaHi yMiHHS/HaBUYKH PO3B’SI3aHHS
npoOyieM KOMIT'IOTEPHUX HayK, HEOOXIAH1 Uil MPOBEACHHS
JOCTiPKeHb Ta/a00 TMPOBAKEHHS 1HHOBAIIHOI ISIBHOCTI 3
METOI0 PO3BUTKY HOBHUX 3HAHb Ta MPOLEIYD.

PH3. 3po3ymino i HeABO3HAYHO JOHOCHUTH BJIACHI 3HAHHS,
BUCHOBKM Ta apryMeHTaimito y cdepi KOMITIOTEPHHX HayK [0
¢axiBLiB 1 HedaxiBIiB, 30KpemMa J10 0ci0, sIKi HABYAIOTHCS.

PH4. Ynpasnstu pobounmu nportecamu y cdepi iHpopmariiaux
TEXHOJOTIM, fKI € CKJIaJHUMH, HemependaduyBaHUMU  Ta
MoTpeOyIOTh HOBUX CTPATETIYHUX MIIXOIIB.

PHS. OuiHroBatu pe3ynpTaTu TisIbHOCTI KOMaH]] Ta KOJIEKTUBIB
y cbhepi  iHPOpMAIIMHMX  TEXHOJOTIH,  3a0e3medyBaTu
e(EKTUBHICTD iX JIISITLHOCTI.
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PH6. Po3pobnsTi KoHIENTyalnbHy MoJenb iHpopMariifHoi abo
KOMIT FOTEPHOT CUCTEMHU.

PH7. Po3pobmnsatu Ta 3acTOCOBYBAaTH MaTeMaTW4YHI METOIH IS
aHayizy iHpopMaIiiHuX MoJIeleH.

PHS. Po3po0msatu maremMaTtuyHi MOJeNi Ta METOIU aHali3y
JaHUX (BKIFOYHO

3 BEJIUKHUM).

PH9. Po3pobnatu anropuTMmidyHe Ta HpoOrpaMHe 3a0e3redeHHs
JUTSI aHAJI3y TaHuX (BKIIFOYHO 3 BEJIMKHMH).

PH10. TIpoextyBatn apXiTeKTypHi pimeHHs iHQOpMaIliiHuX Ta
KOMIT FOTEPHUX CUCTEM Pi3HOTO MPU3HAUYCHHS.

PH11. CrBoproBati HOBI aNrOpUTMHU PO3B’SI3yBaHHSA 3ajad y
chepi KOMITIOTEPHHX HAyK, OIIHIOBATH iX e(EKTHBHICTh Ta
0oOMexeHHs Ha iX 3aCTOCyBaHHS.

PH12. [IpoektyBaTu Ta CynpoBOKYBaTH 0a3u JAHUX Ta 3HAHbD.

PH13. OuintoBatu Ta 3a0e3neuyBatu sIKICTh 1H(QOpMaLIHHUX Ta
KOMIT FOTEPHUX CUCTEM Pi3HOTO MPU3HAYCHHSI.

PH14. TectyBaTu nporpamse 3a0e3neueHHs.

PH15. BusBnaru mnoTpeOM NOTCHIIIHHUX 3aMOBHHUKIB MO0
aBTOMaTH3aIlii 00poOKH iHOpMaIii.

PH16. BukonyBaTu nociipkeHHs y cepi KOMIT IOTEPHUX HAYK.

PHI17. BusiBisatu Ta ycyBaTu mpoOJeMHI cuTyallii B Iporeci
eKCIUTyaTallii  MporpaMHOrO  3a0e3nedyeHHs,  (QOopMyITIOBaTU
3aBIaHHA JUIs Horo Moaudikarii abo peiHKHHIPUHTY.

PHI18.  30upatru, ¢QopmamizyBatu, CcHUCTeMaTH3yBaTh i
aHali3yBaTH TMOTpeOM Ta BHUMOrM 10 1HpopManiiiHoi abo
KOMIT IOT€PHOT CHUCTEMH, IO PO3POOIISAETHCS, €KCIUTyaTyeTbCs 4u
CYIIPOBOJIKYETHCS.

PH19. AmnanmizyBatu cyyacHMil CTaH 1 CBITOBI TEHICHIII]
PO3BUTKY KOMIT'FOTEpHUX HayK Ta IHYOpMAaIIfHUX TEXHOJIOTIH.

IIporpamMui pe3yjbTaTH HABYAHHSA
(Bu3HaYeHi 3aKJIaJ10M BHIIO1
oCBiTH)

PH20. CrBoproBatn MaTeMaTH4HI  MOJEl, TMPOEKTYBaTH
nporpaMHe 3a0e3rneueHHs, 30uMpaTH Ta Bi3yali30ByBaTW Habopu
JAHHX.

8 — PecypcHe 3a0e3ne4eHHsl peaJii3anii nporpamu

Kanpoge 3a0e3neuennst

BiamoBimae  kaapoBuM  BUMOram  IMOA0  3a0€3TMEYECHHS
MPOBA/KEHHS OCBITHBOT JiSUIBHOCTI y c(epi BUIIOT OCBITH 3TiTHO
3 girounM 3akoHonaBcTBOM YkpaiHu (IlocranoBa kaOiHeTy
MmiHicTpiB Ykpainu «IIpo 3arBepmkenHs JlineH31HHUX yMOB
MPOBA/DKCHHSI OCBITHBOI MISUTBHOCTI 3akiaaiB OcBiTH» Big 30
rpyaHs 2015 p. Ne 1187, nonatox 12).

MarepiajbHO-TexXHIYHe
3a0e3ne4yeHHs

Bigmnosinae BHMOTraM OO MaTepiaTbHO-TEXHIYHOTO
3a0e3neyeHHs MPOBaKEHHSI OCBITHBOI AISUIBHOCTI Y cdepi BUIOT
OCBITH 3TiJHO 3 Jil0YMM 3aKkoHoAaBcTBOM Ykpainu (IToctanosa
kabinety MiHIicTpiB Ykpainu «[Ipo 3aTBepmkenHs JlineH31MHUX
YMOB MPOBAKEHHSI OCBITHBOI JiSUTBHOCTI 3aKJIaiB OcBITH» Bix 30
rpyaas 2015 p. Ne 1187, nomatox 13).




Indopmaniiine Ta HABYATBHO-
MeToau4YHe 3a0e3nmeueHHs

BinmoBigae Bumoram mioo iHGoOpMaIifHOro Ta HaBYAIBHO-
METOJMYHOI0 3a0€3MeUeHHS MPOBAKEHHS OCBITHBHOI AISUIBHOCTI Y
cdepi BHUIOT OCBITH 3TiIHO 3 JIFOYMM 3aKOHOJIABCTBOM YKpaiHH
(ITocranoBa kabiHeTy MiHicTpiB Ykpainu «IIpo 3aTBepmkeHHs
JlineH31iHUX YMOB MPOBAKEHHSI OCBITHBOI MISUTBHOCTI 3aKJaJiB
ocBiti» Bix 30 rpyans 2015 p. Ne 1187, nogatok 14).

9 — AkageMiuHa MOOIJIBHICTD

HauionanbHa kpeauTHa
MOOLIBHICTH

Ha ocHOBI [JBOCTOpOHHIX J0roBOpiB Mik HarionansHuMm
TEXHIYHUM  YHIBEPCUTETOM  «XapKIBCBKMM  IMOJITEXHIYHHMA
IHCTUTYT» Ta BUIIMMH HAaBYAJbHUMH 3aKJIalaMi Y KpaiHu

MikHapoaHa KpeauTHA
MOOULJILHICTE

Ha ocHOBI aBOCTOpOHHIX 10roBOpiB MK HamioHaasHuUM
TEXHIYHUM  YHIBEpCHUTETOM  «XapKiBCBbKHHA  IOJNITEXHIYHUN
IHCTHTYT» Ta BHIIMMH HaBYAJIbHUMHU 3aKJaJiaMH 3apyOiKHHX
KpaiH-lapTHEPiB

HapuanHs iHO3eMHuX 3100yBayviB
BHIIIOI OCBiTH

Ha ocnoBi moroBopiB (yroa) mik XapKiBCbKMM HalliOHaJIbHUM
YHIBEpCUTETOM «XapKiBCBKUH MOJITEXHIYHUN IHCTUTYT» Ta
3aKJia/IaMU BHIIO1 OCBITH iIHO36MHHUX KpaiH.
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2. IEPEJIIK KOMIIOHEHT OCBITHBOI TIPOT'PAMMU TA IX JTOT'TYHA

MNOCJIAOBHICTbD
2.1 llepeaik kommounent OIl
Kon KoMmnoHeHTH 0CBITHBOI IPOrpaMu KinbkicTh ®opma
(aucHuIIiHKg, NPOoeKTH / po00TH, NPAKTHKA, KpPeauTiB | MiAICYMKOBOIO
kBaJsidikaniiina po6ora) €EKTC KOHTPOJII0
1 2 3 4
1. OBOB’SA3KOBI OCBITHI KOMIIOHEHTH
1.1 3arajnHa miAroToBKa
3111 [HHOBaIIIIHE TIANPHUEMHUIITBO Ta YIPABIIHHS CTapTam 3,0 3amik
MPOEKTAMU
3112 [HTENeKTyalIbHA BIACHICTH 3,0 3anik
1.2. CnenianbHa (paxosa) minroroska
CII1 OcCHOBHY HAayKOBUX JOCTIIHKCHb 3,0 Icniut
CydacHi METOI MaTEMaTUYHOTO Ta KOMI'FOTEPHOTO
CII2 y a1 P 6,0 Icoiur
MOJICJIFOBaHHS (AHTJL.)
CII3 NO SQL 6a3u janux 5,0 Icoiur
CII4 Anroput™u Ta Mojeli 300py, aHami3y Ta Bizyami3arlii 4.0 P
JTaHWX (aHTJ1.)
CTI5 Eq)eKTI/IBH.i‘(’:TI) Ta SIKICTh apPXITEKTYPHUX pillIeHb 4.0 Teut
iH(hOopMaLIHUX CUCTEM
CII6 [TpoekTHa poboTa 3,0 3anik
111 [TepenmuIuioMHa MpaKkTHKA 15,0 3amik
ATecrartis 15,0 TyOumicmmit
3aXUCT
3arajabHuii 00CAT 000B’A3KOBHMX KOMIIOHEHT 61
2. BuOipkoBi 0CBiTHi KOMIIOHEHTH
2.1 Ilpodinbha miaroroBkKa
IIpodinboBanuii nakeT AUCHUILTIH
01"IIpoekTyBaHHS, CTBOPEHHS Ta AHAJI3 KOMII'IOTEPHUX cucTeM'
BII1.1 MeTo1u 00UYHCITIOBAILHOTO EKCIIEPUMEHTY 5,0 Icoiut
BII1.2 Crexk TexHoj0ri# mpoekTyBaHHsi Web-3acTocyBaHb 4,0 Icnut
BII1.3 Po3po6xka nonatkis 3a monomororw .NET 4.0 Icoiur
BII1.4 VYnpasiiaag npoektamu y coepi IT 4,0 Icnut
BII1.5 Texnouorii Ta incTpyMeHTH DevOps-npakTuk 4,0 [cnuT
IpodinboBanuii maker IMCUUILIIH
02 "MoaenwBaHHs mpoueciB, 00podka Ta aHaJji3 1aHux"
BII2.1 [Tapanensri oouucienns Ha CPU/GPU/CUDA 5,0 Icoiut
BID.2 Komm'torepHe MonentoBaHs Ta aHaIi3 JUHAMIKA 4.0 P
CUCTEM
BII2.3 MeTtoiM ONTHUMAJIBHOTO MPOEKTYBAHHS 4.0 Icrut
BI2 4 P'03p06.1<a 3aCTOCYHKIB Ha OCHOB1 KOMITOHEHTHHX 4.0 P
1 IXOMIB
BII2.5 Data-driven migxoau y MeeItOBaHHI 4.0 Icoiur
I[IpodinboBanuii makeT TUCHUIIIH
03 "I'eomeTpuyHe MoeIOBaHHS Ta rpadiuni ingopmaniiiHi TexHoJorii"
BII3.1 | ['eoMeTprYHE MOEMIOBAHHS 00’ €KTIB, SBHIL i | 5,0 Icnut
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nporeciB Y. 1
BII3.2 O6uwncoBaIbHa Bizyasizallis 4.0 Icoiur
BIR.3 FGOMeTquHe MOJIEIIOBAHHA 00’ €KTIB, SIBUII 1 4.0 Temur
npoueciB Y.2
BI3 4 M0ﬂ§anaHHﬂ CHeIiaTbHUX €EKTIB B KOMITIOTEPHII 4.0 Teut
rpadirti
[MpodinboBanuit maket qucrurutia 04 "[HTenekTyanbHi
BII3.5 .. " 4,0 Icriut
Ta pOOOTOTEXHIYHI CUCTEMHU
IIpodinboBanuii naker IUCHUILTIH
04 "InTesiekTyaJbHI TA POOOTOTEXHIYHI cucTemMu"
BII4.1 Metoan 004YHCIIFOBAILHOTO €KCIIEPUMEHTY 5,0 Icoiut
BI14.2 MeTtoau MITy4YHOTO IHTENEKTY B 3a7a4ax yIpaBiIiHHI 4.0 Temur
BILUIA
BI14.3 Po3pobka nonatkis 3a momomoror .NET 4.0 Icour
BI14.4 Ynpasninag npoekramu y cepi IT 4,0 Icniut
BII4.5 Metoau ynpaBIliHHSL pyXOM POOOTOTEXHIYHUX CHCTEM 4,0 [cnuT
I[IpodinboBanmii nakeT JUCHMILIIH
05 "TexHoJ10Tii 10NIOBHEHOI peaJbHOCTI"
BII5.1 CuctemMu po3Mmi3HaBaHHS JJIsl JOTIOBHEHOI peaIbHOCTI 5,0 Icoiut
BII5.2 TexHomorii iIHPOKOMYHIKAIIHHUX CUCTEM 4.0 Icoiur
BII5.3 MeToau MITyYHOTO IHTENEKTY JJIsi CHHTE3Y 300paKeHb 4,0 Icnut
BII5.4 Cucremu gviz[TpHMKH anﬁHﬂTT;I pillieHb y 4.0 Teut
JIOTIOBHEHIN peaIbHOCTI
BII5.5 3aco0u Ta IHCTPYMEHTH Juist po6oTH 3 3D-TOonoori€0 4,0 Iciut
Oo6csr npodisiboBaHOTO 0JIOKY 21
2.2 IucuMniHg BiJIbHOTO BUOOPY CTY/AeHTa NPOoQiJIbHOI MiATOTOBKH 3riJHO Nepetiky
BBII1 MopnentoBanus B CAE cucremax 4 3amik
BBII2 MeTou NIATPUMKHU IPOLECIB IPUUHATTS PIllIEHb 4 3anik
BBII3 Komn'totepHa anredpa B HAyKOBUX O0OYHCICHHAX 4 3amik
BBII4 ['padhika B KOMIT'IOTEPHOMY MOJIEJIIOBaHHI CUCTEM 4 3anik
BBII5 Posmoaineni cuctemu ta 0a3u 3HaHb 4 3amik
BBII6 O06unCIIIOBaILHUN 1HTEJIEKT 4 3aiik
BBII7 HelipoHH1 Mepexi Ta METO/IM iX MPOEKTYBAHHSI 4 3anik
BBII8 Komn'toTepHuii 3ip, po3ni3HaBaHHS Ta Kiacudikailis B 4 3amik
cHCTEeMax IITYYHOTO iHTEIEKTY
BBII9 Judepenuiiina reoMeTpis IOBEPXOHb Ta 0araToBH/IiB 4 3amik
BBII10 TexHouorii MPOCTOPOBOTO IHTEIEKTY 4 3anik
O0csr BiJIbHOro BUOOPY 8
3arajbHuii 06CAT BUOIPKOBHUX KOMIIOHEHT 29
3ATAJIBHAN OBCSAT OCBITHLOI MPOTPAMM 90




Po3mozis1 3MicTy OCBITHBOI IpOrpaMM 3a rpynaMy KOMIIOHEHTIB Ta
LUKJ/IaMM MiArOTOBKHA

OO6cAr HaBYATLHOTO HABAaHTAXXEHHA 3/100yBaya BHIIOi OCBITH

(xpemutiB ECTS / %)
No OO0O0B’I3KOBI Bubipkosi Becroro 3a  Bech
i Iyt miaroToBKy KOMIIOHEHTH KOMITOHCHTH TEPMiH HaBYaHHS
OCBITHBO- OCBITHBO-
npodeciitnoi npodeciitHoi
porpamu nporpamu
1 3aranpHa IMiArOTOBKA 6/6,6 - 6/6,6
2 C‘neulaana (daxoBa) 25/27.7 B 25/27.7
IMiArOTOBKA
3 |lpaxmitia 15/16,6 15/16,6
ITIIFOTOBKA
4 ArTecraris 15/16,6 15/16,6
3 JIMCIUILIIHA BUIBHOTO B 20/32.2 20/32.5
BUOOpY
Beroro - 3a peck - Tepin 61/67,5 20/32,2 90/100

HaBYaHHA




CTPYKTYPHO-JIOI'TYHA CXEMA OII

1 cemectp (30 Kp exnTiB) 2 cemectp (30 Kp exnTiB) 3 cemectp (30 Kp exnrie)
FT- -~ -~ - - - T T T T TS — oo oo
| SaraanpHa IIOroTOBKa :
| |
: IHHOBaLi iiHE :
| .
i AMPHEMHHALITBO Ta .

' . IHTeIeKTyanrHa BIACHICTE | |
: YIpaBIiHHSA CTapTall :
I TPOEKTAMH |
e ———— e —————— ] - [Tepemaumuomuaa
oo mm oo e - -— TpaKkTHKa
| daxosa INOroToBKa |
| |
: ANTOpHTMH Ta MOJIET :
| OCHOBH HayKOBHX . |
| [ —— 300py, aHATI3y Ta |
: Bi3yamizaii JaHHuX (aHTI.) :
| |
| | v
| |
' Cy4acHI MeTOIH : : '
| Mair:mmqﬂoro Ta EQeKTHBHICTS Ta AKICT |
: e e gpm’remygmm pimneHb :
| iH(OpMaIHHUX CHCTeM !
|| MOZeMIOBAHHS (aHr1.) | ATecTamis
| |
| |
| |
| |
|| NO SQL 6a3u maHHX [IpoekTHa poboTa :
| |
- e |

--------------- T T T T — - ——————
I- IpodinboBaHi MAKeTH THCIHILTIH 1..5 |
| |
| |
| | ' I |
| |
| —
| |
| |
| |
| |
| |
L ]
s

3. DOPMA ATECTAIIII 3JIOBYBAUIB BUIIIOI OCBITH

ATecrarisi 3700yBaviB BHIOI OCBITHBOI 3a mporpamoro creriansHocTi 122 «Komn’rorepHi
HayKU» IPOBOJIUTHCA Yy (opMi 3axHcTy KBamiikamiifHOT Maricrepchbkoi poOOTH Ta 3aBEepIIyEThCS
BUAY0I0 IOKyMEHTY BCTAHOBJICHOTO 3pa3Ka IMPO MPHUCYHKEHHS CTYIIEHS MaricTpa i3 MpUCBOEHHIM
kBamidikamii: «Marictp 3 KOMIT'IOTEpHHX HAyK» 3a OCBITHBO-IPOQECIHHOI MPOrpamoro
«Komm’rotepHi Hayku. MoiemtoBaHHs, TPOCKTYBaHHS Ta KOMIT I0TepHA rpadikay.

ATecrartisi 371iCHIOETbCS BIIKpUTO 1 myOniuno. Kamidikariiina po6oTa mepeBipseTbcs Ha
O3HaKH TOPYIICHHS aKaJIeMIYHOi JOOPOYECHOCTI, a IMICHS 3aXUCTy PO3MIIIYETHCA Yy pPero3uTapii
610miorexu HTY «XI1D».



4. MATPUIA BIAIIOBITHOCTI BUSHAUEHHMX PE3YJbLTATIB HABUAHHSA, KOMIETEHTHOCTEM TA OCBITHIX

KOMIIOHEHTIB
Pe3ya 3arajbHI KOMIIETEHTHOCTI
bTaTH 3K01 3K02 3K03 3K0 3K05 3K06 3K07 3K0 | 3K0
HaBYAa 4 8 9
HHA
PH1 3I11,3112,CII1,CM2,C | 3111,3112,CI1,CI2,C | 3001,3M12,CI1,C | CIT2, | 3I11,3112,CI1,CI12,C | 3M01,3M02,CII1,CI12,C | 3M11,3M2,CIT1,CII2, | 31,3 | 301,
113,CI14,CII5,I11T1 113,CI14,CI15,I1IT1 113,CII5,11IT1 CIl4 | 113,CII4,CII5,I111 113,CI14,CI15,I1111 CI13,CI14,CII5,ITIT1 112 3112
PH2 3011,3112,CII1,CM2,C | 3111,3112,CI1,CI12,C | 3001,3M012,CI1,C | CII2, | 31I11,3112,CI1,CI12,C | 3M01,3M2,CI1,CI12,C | 3M11,3M2,CIT1,CII2, | 31,3 | 301,
113,CI14,CII5,I11T1 113,CI14,CI15,I1IT1 113,CII5,11IT1 CIl4 | 1I13,CII4,CII5 1111 113,CI14,CI15,I1111 CI13,CI14,CII5,ITIT1 112 3112
PH3 3111,3112,CII1,CM2,C | 3111,3112,CI1,CI2,C | 3001,3M12,CI1,C | CII2, | 3I11,3112,CI1,CI12,C | 3M01,312,CI1,CI12,C | 3M1,3M2,CII1,CII2, | 31,3 | 301,
113,CI14,CI15,I1111 113,CI14,CI15,I111 113,CII5,I111 CIl4 | 113,CII4,CII5,I111 113,CI14,CI15,I111 CII3,CII4,CIIS, 1011 | 112 3112
PH4 3011 3001 3001 3001 3001 3001
PHS5 3I11,CII1 3I11,CII1 3I11,CII1 3I11,CII1 3I11,CII1 3I11,CII1 3111 3111
PH6 CII5 CIIS CIIS CIIS CII5 ,CII5
PH7 CI12,CI14 CII2,CI14 CII2, | CII2,CI14 CII2,CI14 CII2,CI14
CI14
PHS CI12,CI14 CII2,CI14 CII2, | CII2,CI14 CII2,CI14 CII2,CI14
CIl4
PH9 CI12,CI14 CII2,CI14 CII2, | CII2,CT14 CII2,CI14 CII2,CI14
CIl4
PHI10 | CIs CIIS CII5 CII5 CII5 CII5
PHI11 CI12,CI13,CI14,CII5 CI12,CI13,CI14,CII5 CII3,CIIS CII2, | CII2,CII3,CII4,CII5 CI12,CI13,CI14,CII5 CI12,CI13,CI14,CII5
CI14
PHI2 | cm3 CII3 CII3 CII3 CII3 CII3
PH13 | cIs CIIS CII5 CII5 CII5 CII5
PH14 | crs,Imi CII5,II11 CII5, 111 CII5, 111 CII5,II11 CII5,II11
PH15 CII5 CII5 CIIS CIIS CIIS CIIS
PH16 CIT1 CII1 CII1 CII1 CIIl CII1
PH17 CII1,CII3,CI14,CII5 CII1,CI13,CI14,CII5 CII1,CII3,CII5 CIl4 | CII1,CII3,CII4,CII5 CII1,CI13,CI4,CII5 CII1,CI13,CI4,CII5
PH18 | CII3,CII5 CII3,CIT5 CII3,CIT5 CII3,CIT5 CII3,CIT5 CII3,CIT5
PH19 CII1,II11 CII1,II11 CII1,IIT1 CII1,I1IT1 CII1,IIT1 CII1,IIT1
PH20 CI12,CII3,CI14,CII5 CI12,CI13,CI14,CII5 CII3,CIIS CII2, | CII2,CII3,CII4,CII5 CI12,CI13,CII4,CII5 CI12,CI13,CII4,CII5

CIl4




Pe3yasbT CrueuiajbHi (paxosi)
aTu CKO1 CKO02 CK03 | CK04 | CKOS5 CKO06 CKO07 | CKO08 | CK09 | CK10 | CK1 | CK12 CK13
HABYAHH 1
s
PH1 CII1,CII12,CI13,CI14 | CII1,CII2,CII4, | CII2, CI14, CII5 CII2,CI14, | CII3, 111 CII3 CII5 CIIS5, | CIIl CII2,CI14
,CII5,CII6,I1IT1 CII5,CII6,ITI11 | CII4 CII5 CII5,CII6 | CIIS CII6
PH2 CII1,CII12,CI13,CII4 | CII1,CII2,CII4, | CII2, CI14, CII5 CII2,CI14, | CII3, 111 CII3 CII5 CIIS5, | CIIl CII2,CI14
,CII5,CI16,I1IT1 CII5,CII6,IT1T1 CIl4 CII5 CII5,CII6 | CIIS CII6
PH3 CII1,CI12,CI13,CI14 | CII1,CII2,CII4, | CII2, CI14, CII5 CII2,CI14, | CII3,C | IIII1 CII3 CII5 CIIS5, | CIIl CII2,CI14
,CII5,CI16,I1IT1 CII5,CII6,III11 | CII4 CII5 CII5,CII6 | IS CII6
PH4
PHS5 CII1,CII6 CI11,CI16 CII6 CIl6 | CIIl
PH6 CII5 CII5 CII5 CII5 CII5 CIIS CII5 CIIS
PH7 CII2,CI14 CI12,CI14 CI12, CIi4 CII2,CI14 CII2,CI14
CI14
PHS CII2,CI14 CI12,CI14 CI12, CIi4 CII2,CI14 CII2,CI14
CI14
PH9 CII2,CI14 CI12,CI14 CI12, CI14 CII2,CI14 CII2,CI14
CI14
PHI10 CII5 CII5 CII5 CII5 CII5 CII5 CII5 CII5
PHI11 CII12,CI13,CI14,CI15 | CII12,CII4,CII5 CI12, CIl4,C | CII5 CII2,CI14, | CII3, CII3 CIIS CIIS CII2,CI14
CI14 15 CIIS CIIS
PHI12 CII3 CII3 CII3
PH13 CII5 CII5 CII5 CII5 CII5 CII5 CII5 CII5
PH14 CII5,CII6,II11 CII5,CI16, 11 CII5 CII5 CII5,CII6 | CII5 M1 CII5 CII5,
CII6
PH15 CII5 CII5 CII5 CII5 CIIS CIIS CII5 CIIS
PH16 CII1,CII6 CII1,CII6 CII6 CIIl
PH17 CII3,CII4,CIT5 CI14,CII5 CI14 CI14, CII5 CII4,CI15 | CII3, CII3 CII5 CII5 CI4
CII5 CII5
PH18 CII3,CII5 CII5 CII5 CII5 CII5 CII3, CII3 CII5 CII5
CII5
PH19 CII1,CII6,I1I11 CII1,CII6,ITI11 CII6 111 CIl6 | CIIl
PH20 CII2,CII4,CII5 CI12,CII4,CII5 CI12, CIl4,C | CII5 CII2,CI14, | CIIS CII5 CIIS CII2,CI14
CI14 115 CII5







