MIHICTEPCTBO OCBITH 1 HAYKH YKPAIHH
XAPKIBCBbKUH HAIIIOHAJIbHAM YHIBEPCUTET
IMEHI B.H. KAPA3IHA

OCBITHBO-ITIPOPECINHA ITIPOT'PAMA

«(H®OPMALIAHI YIIPABJISIIOUHA
CHUCTEMM TA TEXHOJIOT'Ii»

Apyruii (MaricrepchKuii) piBeHb BUILOI OCBITH
Tanysb 3Hans 12«IHbOpMAIiiiHI TEXHOIOTID)

Creniansaicts 122 KoM’ roTepHi HayKku

3ATBEPI[)KEHO
Buenoro pajioro YHIBEpCUTETY

npoToKoN Bix AL 4. pl%ll/ﬁ Ne /O

BBenieHo B fIil0 3 WW/J%&F e
Hakas Bin L7ET WW Ne OF ¢ —2/ 7

CB\TM / OPCK op 3 Hay OBO- HC,Z[E!I‘OI‘I“IHOI
(o) MH»BEP%
/,.__

OT
Onexcanap r'OJOBKO

XAPKIB-2024



. JmCT norommamm e
ocm"mbo-npoq)ecmnol nporpaMs

- JIMCT HOTO/UKEHHS OIII

-HaYKOBO-Me’FOJIH‘{HOIO panoro ymggpcn're'ry .

IpOTOKON Bif /- W ﬁ,ﬁ%

I‘ononaHMP
/ Ouexcaunp FOJIOBKO

‘ 'quHa pana (baK III:TCTy KoMmII’ mTepan Hayk /V

" IPOTOKOJI Bifl f’(/ 95 L0IHNe - AC : 5

'3ac1‘ynnm< Fonom qunm pa)m (baKan:Tery / / & : u by :

v : S 'OJIéHa'TOJICTOJIy 3bKA
: HayKOBo-MeTOquHa KOMlClﬂ daxynsrery KOMII’IOTepan .Hayx
~ mporoxon Bix_f6-94. Z0LY Ne C’é

Tonosa MeToMIHOT KoMicii dakymsreTy

- SRR 7 ¢ st i /%//L JIapnca BACI/IJIBGBA
_ Katbenpa MOJIETIOBAHHS cHcTeM i Texnonorm

" mpotokon Ne & Bim« /d » (7( 2024 pOKy

- B.O. 3aBmyBaanaq)enpn Aoy S S RSl o

- SRR /Uzy%z») © . Mukona TKAYVK

Kadenpa mquHoro iHTeNeKTy Ta nporpaMHoro 3a6e3neqemm oy

- mpotokon Ne F Bim« /6 » 002/2024 porcy
3aBl)I)’BaH Ka(bef.[pn :

Kade/pa eeKTpoHiKH i YIpaB/IsIOqHX CHCTEM
npotokon Ne /{ Bin« o~ » O 2024 poky
3aBimyBau kabenpm NG o




_ NEPEIMOBA
IIpu po3pooui MPOEKTY OIIII BpaxoBaHi BUMOrH:

1) BuMorm OCBiTHBOrO CTaHmapTy crenianbHOCTI 122 KOMII’IOTepHi HayKH
IpyTHii (MaricTepchKuii) piBeHb BHIIOI OCBITH :

2) 3axoHy YkpaiHu «Hpo BUILY OCBiTy» Bix 01.07.2014 p Ne 1556-VII 3i
3MiHaMH Ta JOIIOBHEHHSIMH. :

3) 3akony Vkpainu «IIpo HayKoBY i HayKOBO-TE€XHiUHy MisUTBHICTE» BiJ
26.11.2015 p. Ne848-VIII 3i 3MiHaMH Ta JOIOBHEHHIMH.

4) HanionanpHoi paMku KBamidikamiii (J{ogaTok X0 HOCTaHOBH Ka61HeTy
Minictpis Vkpainu Big 23 mmcromaga 2011 p. Ne 1341 (B pemaxuii II0OCTaHOBU
Kabinety MinictpiBY kpainusin25 uepsrs 2020 p. Ne519)).

5) cranmaprtH i pekoMeHAalii MO0 3a6e3eYeHHs IKOCT] B €Bponenc51<0My
npoctopi Bumoi ocsita (ESG);

6) MikHapoiHa cTaHIapTHA Kiacudikauis ocsitu (ISCED, ISCED-F).

7) mnpuxianu pesynbrariB HaBdauus (EC TUNING); _

8) E€spomeliceka pamka kBamidikamiii (EQF); pamxa xsamidixaniit €ITBO
(QF EHEA); ; : _

9) pexomennaiii npodeciiinol acomauu Computer Smence Currlcula 2013 '
Association for -Computing Machinery & IEEE Computer Society,
https://www.acm.org/binaries/content/assets/. i

__Po3pobaeno poGodoro rpynoo y ckiani:

HayxoBnuii cryninb, BueHe
HaiimenyBanHs mocaau 3BaHHs, 32 SIK0I0 Kadenpoo
(cmeniaJbHICTIO) MPHCBOEHO -

|- IlpisBame, im’s,
1o 0aTHKOBI

KepiBruK po6o4oi rpymu
BAPAHHIK npodecop xadeapu mTydHOrO :
Bomnoxumup | IHTENeKTY Ta MPOrpaMHOro ixom‘op TEXHIYHUX HayK,
BikropoBuy, | 3a6e3medenHs, GaKympTeT npodecop
KOMII'FOTEpHHX HayK
‘lne}m pob60oy4oi rpymu _
OJIEILIKO JloueHT Kadeapu MTYIHOTO iHTENEKTy | KaHAMAAT TEXHIYHHX HAYK, - -
Oner IBaHOBHY Ta IPOrPaMHOTO 3a0e3MeYeHHS, - JIOLEHT .
P (baKyJIbTeT KOMII'IOTEPHHUX HAyK
TIOJTOJISIKA - JOUEHT Kadeapu ITYYHOTO iHTENeKTy | KaHIUIAT TEXHIYHMX HAyK,
Oxcana Ta IPOrpaMHOro 3abe3neyeHHs, JIOLIEHT
OnexcanzpiBHa (axynpTeT KOMI IOTEPHHAX HAYK - e
POATHKO | JlonenT xadeapn MozemOBaHHS Hokrop dimocodiiz
Mapis IOpiiBaa CHCTEM 1 TEXHOJIOTif, (haKyIbTeT KOMII’FOTEpHHUX HayK |
KOMII'FOTEPHHX HAYK :
MIXEEB Ipan Hupexrop CXWHOPCUOHWHOFO Biziny Kanaupat TexHiyHuX Hayk
AnppiiioBuy EIIAM

KYYEPOB Muxira | Ctynent 4 xypcy
IropoBuy - -
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2 - Mera ocBiTHBOI porpamMu

Meroro ocBiTHBOI mporpamu € (OpMyBaHHS Ta PO3BHTOK BHCOKOKBaTi()iKOBaHUX
KanpiB obnacti iHpoOpMamiHMX CHCTEM Ta TEXHOJOTIM, 3aTHHX PpO3B’s3yBaTH
KOMIUIEKCHI ~ NpO0JIeMH — CNEHiaNbHOCTi, pO3POGNATH Ta MNPOEKTYBATH HOBI
TEXHOJIOTTYHi PillleHHs, BNPOBAKYBATH KOMIUIEKCHI pimenns ICT y pismi chepu
JIFOACHKOT MisUTHHOCTI Ta XKHUTTS, MPOBOAUTH OPUTIHAJIBHI Ta CAMOCTIHHI JOCII IKEHHS,
3Mi}iCHIOBATH HayKOBY, HAayKOBO- TEXHi4Hy aG0 HayKOBO-TEJATOTiuHy isUIBHICTS.
HaGyTrs TeopeTMYHMX i mNpakTHMYHMX 3HaHP Ta BMiHb, HABMYOK Ta iHIIMX
KOMIIETEHTHOCTEH Ul YCHilHOI NpogeciiiHOl MisIBHOCTI B raiy3i CTBOpEHHs
NpOrpaMHO-anapaTHUX CHUCTEM: MepepoOku iHpopManii, yrnpaBiiHHS, CTBOPEHHS Ta
BUKOPHCTaHHA HOBOTO MpOrpaMHOro 3abesnedyeHHs, po3poOKa Ta eKCILTyaTarii
KOMII'FOTEpPHHUX CHCTEM Ta MEPEK.

3 — XapaKkTepHCTHKA OCBITHBOI IporpamMmu

IIpenmetna o6macTh
(ranmy3b3HaHb,
CIICHiaJIBHICTB,
crneuiamisaiis (3a
HasiBHOCTI))

12 Indpopmaniitai TexHomorii
122 KoMn’1oTepHi HayKu

OpieHTaris ocBiTHBOI

TIporpamMu OcsiTHBO-IpO(eciiina

OcHoBHuit pokyc ocBiTHEOT | OcBiTHBO-TIpOdeciiiHa TporpaMa  IPYHTYeTbCS  Ha
NPOrpaMy Ta crielianisanii | pesyapTaTax Cy4aCHMX HAyKOBHX JOCHIIKEHb Y
G chepi indopMamiiHUX cHCTEM Ta  TEXHOJOTIif.
: CnpsMoBaHa Ha aKTyajibHi aClEKTH CHEILaJbHOCTI, B
paMKax fKOi MOXUIMBA MOJalblla HAayKoBa Ta
BUKJIafanbka Kap’epa. IlornuGneni Teoperuuni Ta
NPaKkTHYHi 3HAaHHA B raiy3i KOMIT'IOTEPHHX HayK Ta
iHpopMallifHUX  TEXHOJOril 3  aKkIeHTOM  Ha
(GopMyBaHHA HaBMYOK CTBOPEHHS Ta MPaKTUYHOI
peainizamii
iHHOBaLi# y rany3i iHpopManiiiHIX TEXHONOTIiH s
PI3HHX rajly3ei JIIOACHKOI HisIbHOCTI.

OcobauBocTi nporpamu Ilporpama  po3BMBa€  NEPCIEKTHBHI  HANpAMKH
iHhOpMalifHUX YIIPaBIAIOYMX CHCTEM Ta TEXHOJOTIH B
raitysi iHpopMmaniffHUX TeXHOJOril: BIPOBa/KEHHA Ta
HaBYaHHA HEMPOHHMX MeEpeX, IHTENEKTyalbHOro
aHamisy JaHuX, iHdopMamii Ta 3HaHB MepeKEeBHUX
TEXHOJIOTH, Oi3Hec aHAJIITHUKH. MOoXIHBICTE
creniajizanii B HanpsAMKax iHGpopMaLiiHuX TeXHOMOTi
A7 KOMIT'IOTEPHOIO MOJENIOBAaHHSA 3a4a4 Pi3HHX
HaIpAMKiB JTIOICHKOT AisTIBHOCTI

Ta TEXHIYHUX CHCTEM.




4 — IlpuaaTHicTE BHNYCKHAKIB 10 NPaNeBIAIITYBAHHS TA NOAAIbIION0

HABYAHHS
IIpunatHicts n0 HocnmigHuupka Ta BHMKIaJalbKa [isUIBHICTE y ramysi
IpaLeBlalTyBaH inpopmanifiHux TexHONOrii. AnMiHicTpaTHBHAa Ta

HA

YNpPaBiliHCbKa MisIBHICTE y ramy3i iHopMamiiHux
TEXHOJIOTiH. BUIlyCKHMKH MOXYTh mpamoBaTH 3a
npodecismu 3riqHo 3 HanjonansuuM kinacudikatopom
npodeciit IK 003:2010.
213 IIpodecionanu B raimysi o6GunciIeHpb
(xomm'torepu3sanii)2131 Ipodecionanu B ramysi
oGumcmoBanbHUX cucteM 2131.1 Haykosi
CHiBpOGITHUKH (0GYHCITIOBANIbHI CHCTEMH)
— Monommmit HayKoBHiA CIIiBpOGITHUK
(o6uncIIOBaNIBHICHCTEMH)
— HayxkoBwuii criiBpo6iTHHK (064HCTIOBANBHI
CHCTEMH)
— HayxkoBwuif CHiBpOOITHHK-
KOHCYJIBTaHT(004YHCITIOBAJIBHI CHCTEMM)
2131.2 Po3po6HUKH 06YHCITIOBAIBHUX CHCTEM
— ApmMiHicTparop 6a3u JaHuX
- AnmiHicTparop maHux
- AnmiHicTpaTop xocTymmy
— AnminicTpaTop moctymy (rpynoBuii)
— AnmMinHicTpaTop 3amay
- AnmMiHicTpaTop cucTteMu
— AHaITUK 3 KOMIT'IOTEpPHUX KOMYHiKaIii
— AHaJIITUK KOMITIOTEPHUX CUCTEM
— AHaITHK KOMIT'IOTEPHOro GaHKy JaHUX
- AmHamiTHK  omepariiiHoro Ta
MPUKJIaHOTOIIPOrPaMHOI0 3a0€3eYeHHS
- AHaITHK [porpaMHOro  3abe3neyeHHs
TaMyJbTHMeEia
— ImKeHep 3 aBTOMaTH30BaHUX CHUCTEM KEPYBaHHS
BUPOGHHULITBOM
— ImxeHep 3 KOMIT'IOTEPHUX CHCTEM
— Imxenep 3 nporpaMHoro 3a6e3neyeHHs

KOMIT'IOTEpiB
— ImKeHep-moCTiTHUK 3 KOMITIOTEPH30BaHNUX
CHCTEM TaaBTOMATHKH -

- KoncTpykTop koMI'toTepHHX crcTeM
2132 IIpodecionanu B raiysi nporpamyBaHHS
2132.1 Haykogi ciiiBpoGiTHUKH
(mporpamyBaHHs)

— Monoammuii HayKOBHit

CIiBpOOITHUK(IIPOrpaMyBaHHs)

- Hayxosuii cniBpoGiTHUK (porpaMmyBaHHs)

- Hayxkoswii CriBpOGiTHHK-
KOHCYJIBTaHT(IIpOrpaMyBaHH)




2132.2 Po3poGHHKH KOMITTOTEPHUX IIPOrpam
— Imxenep-nporpamicr
— Ilporpamicr (6a3a naHuXx)
— Ilporpamict npuxiaaHmii
— Ilporpamict cucremMHuuii
2139 Ilpodecionanu B iHIMMX ramy3sx
obuucieHs(KOMIT'IoTepu3arii)
2139.1 HayxoBi cniBpoOiTHHKY (iHIIi raiy3i 0GYKCIIEHS)
— Monoqmuii HaykoBHif CHiBpOOITHHK
(ramy3p004KCIEHB)
— HaykoBwii ciiBpoGiTHUK (raay3b 0GUHCIIEHB)
— HaykoBuii cniBpoGiTHUK-KOHCYJIETaHT
(ramy3p004yuCIIeHB)
2139.2 TIpodecionanu B iHIKX raxy3sx 00YKCIEHb
— Imxenep i3 3acTOCyBaHHS KOMITIOTEPIiB
Micus  npaneBnamITyBaHHSA: HaBYaIbHI  3aKiIafu;
HayKOBO-  JOCIiJHi, IIPOEKTHO-KOHCTPYKTOPCHKi,
BUPOOHMYI, Jep)kaBHi Ta TPHUBaTHI IiJNPHEMCTBA
(daxiBui IT-migpo3ainis a6o IT-
ITi IIIPUEMCTB).

[Tomaneme HaBUaHHSA

HapuanHs 3a TpeTiM OCBITHbO-HAYKOBUM PiBHEM 3
OTPHMaHHAM CTyNeHs JokTopa dinocodii (PhD) 3
KOMIT FOTEPHUX HaYK

5-—

BukiaaganHa Ta oniHIOBAHHS

BuxnananHsa Ta HaBYaHHS

CryneHtoneHTpoBaHe HaBYaHHS. Buxnananus
IIPOBOJAUTBECS Yy BUIVIAMI JICKIi#, MPaKTHYHUX 3aHATH,
AOCHiJHAIBKUAX  JabopaTopHUX  poOiT, MpaKTuK,
BUKOHAHHS KypCOBHUX pOoOiT, CaMOCTiifHOro HaBYaHHS Ha
OCHOBI MiJIpyYHHKIB Ta KOHCIEKTiB, JMCTaHLiAHOI
CaMOIIArOTOBKM Ha HaBYaJbHO- iH(pOpMauiiiHOMy
nopTaii, KOHCymbTalil 3 BHUKIagadamu. [lepenbGauae
npoGJIeMHO-OpiEHTOBaHE
HaBYaHHs, CAMOHABYAHHSA, €JIEKTPOHE
HaBYaHHA, NMPOEKTHY poOOTYy B KOMaHJIaX, HaBYaHHS
4yepe3 MPOXOIPKEHHS MPaKTUK B
YCTaHOBaX Ta IMiANPUEMCTBAX.

OniHOBaHHA

KoHTponp 3HaHB Ta yMiHb CTYIEHTIB 3IiMCHIOETBCS Y
dopMi MOTOYHOrO Ta MiJCYMKOBOTO KOHTpOJIO.
OuiHroBaHHA piBHA 3HAaHb CTYJEHTIB NMPOBCMWUTHECA 3a
peATHHroBoro  cucreMor. IloTounwit  KOHTpOJB
BKJIIOYAa€ KOHTPOJIb 3HaHb, YMiHb Ta HABUYOK CTYICHTIB
Ha JIEKUifAX, 7a0OpaTOPHUX, MPAKTHYHHUX 3aHATTAX Ta
Hii Yac BHUKOHAHHA iHAMBIOYaJIbHHX HaBYAJIBHUX

3aBJIaHb, KOHTPOJIBHHX, PO3paxyHKOBHX,
pO3paxyHKOBO-rpadiuyHuX, KypCOBHX pobir.
[TincymxoBwmit KOHTpOJIb TPOBOJUTECA y (dopMi

€K3aMEHiB, 3aliKiB, MiJICyMKOBOrO KOHTPOJIO Ta
BUITyCKHOI aTecTallii 3 3axucToM KaidikamiitHoi
poboru.  OWiHIOBaHHA  HAaBYAJIBHHUX  JOCATHEHb
CTYAEHTIB 3JiHCHIOEThCSA 32 HAIliOHAJIBHOIO

IIKaJIOI0: BiIMIHHO, J06pe, 3aJ0BiIbHO, HE3aJ0BLIBHO,
3apaxoBaHo, He 3apaxoBaHo; 100-0aJBLHOIO MIKAJIOKO.




6 — Ilporpamui koMnerenTHOCTI

[aTerpanbHa koMneTeHTHICTD

3naTHiCTh pO3B’s3yBaTH 3amayi B raimysi mpodeciiinoi Ta
JOCTTi THALBKO-IHHOBAI HHOT IiSUTBHOCTI y chepi
KOMIT'IOTEPHAX HayK, IO Nepeabayac sK BilbHE BOJIOMIHHS
HajABHHMH 3HAHHSMH, TaK i CIPOMOXHICTB iX 3aCTOCYBaHHS y
npodeciiiHiii mpakTumi.

3arajgpHi KOMIIETEHTHOCTI

3K1. 3natuicTs 10 aGeTpakTHOrO MHCIEHHS, aHaizy Ta
CHHTE3Yy.

3K2. 3parHicT 3acTOCOBYBaTH 3HAHHS y TOpaKTHYHHX
CHTYyaIlisX.

3K3. 3nanns Ta po3yMiHHs peaMeTHOT 0671acTi Ta PO3yMiHHS
npodeciitnoi gisbHOCTI.

3K4. 3patHicTh crinKyBaTHCS JEpKABHOIO MOBOIO SK YCHO,
TaK i MECEMOBO.

3KS. 3narHicTs cniKyBaTHCS iHO3EMHOIO MOBOIO.

3K6. 3narmicte BuMTHCE i oOBomOmiBaTH CYy4aCHHUMH
3HaHHSMH.

3K7. 3narnicTs GyTH KpUTHYHUM i CaMOKPUTHYHHM.

3K8. 3narHicTs renepyBaTu HoBi inei (KpeaTHBHICTS).

3K9. 3narnicTs npamoBaTi B KoMaHIi.

3K10. 3parmicts omimioBaTH Ta 3aGe3medyBaTH AKIiCTH
BHKOHYBaHHX poOiT.

®axoBi KOMIIETEHTHOCTI

@K1. Posymiti Teopernuni 3acamam KOMII'IOTEpHUX HayK
JULs 00’ €KTHBHOTO OLiHIOBAHHS MOYTMBOCTEH BHKOPHCTAHHS
O0YHCIOBANIBHOI TEXHIKH B MEBHHX MHPOLECAX JIOACHKOL
AisUTBHOCTI i BH3HAYEHHS IIEPCHIEKTHBHUX iHdopmaniitamx
TEXHOJIOTIi.

®K2. 3patHicTh KOMYHIKyBaTH 3 IpeACTABHHKAMHE pi3HHX
ramy3sei 3HaHb Ta cep NisVIBHOCTI 3 METOIO 3’SCyBaHHS iX
noTpeb B aBToMarTH3anii 06po6ku iHpopmarii.

®K3. 3narnicts 36uparty, Gopmanizysar, CHCTEMaTU3yBaTH
i aHamisyBaTH moTpe6M Ta BHMOTH 1O KOMIT IOTEpHOL
CACTEMH, IO  PO3pOONAETHCS,  eKCILYaTYeTbCsS UM
CYIIPOBOIXKYEThCH.

®K4. 3parmicts ¢opmanizyBatn IIpeaMeTHy 001acTh
NICBHOTO MPOEKTY SIK CKJIaJHy CHCTEMY 3 BH3HAYEHHSM
KIIOYOBHX €JIEMEHTIB Ta 3B’S3KiB MiX HHMH, METH Ta
KPHUTEpiiB OLiHKY il GyHKLUiOHYBaHHS y BUIVIAAI BiAMOBiIHOT
iHdopmauiitHoi Moze.

®KS. 3naTHiCTh BUKOPHCTOBYBATH MaTeMaTHYHi METOH IS
aHamizy ¢opMai3oBaHMX Mozeei npeaMeTHEi  obmacti
NEBHOr0 MpOGKTY B mpomeci #oro peamisamii i
CYIIPOBOKEHHS.

®K6. 3pmarnicTs 36upatd i aHami3yBaTH naHi, BKMIOYHO 3
HaJIBETIMKUMH, JUIst 3a0€3M€YeHH IKOCTi IPUIMHATTS pillleHs.
®K?7. 3patnicts po3pobmsiTH, ommcyBartH, aHaJi3yBaTH Ta
ONTHMI3YBaTH apXiTEKTypHi PillleHHS KOMII’IOTEPHHX CHCTEM
PI3HOrO MPH3HAYEHHS.

OK8. 3natHicTh 3acTOCOBYBaTH iCHYIOUI i PO3poGIATH HOBI
QITOPUTMH PO3B’S3yBaHHS 3a1a¥ y raiy3i KOMIT'IOTEPHHX
HayK: all'OPUTMHU PO3B’A3aHHS O0YHCITIOBAIBHUX Ta JIONTYHUX
32124, QIrOPHTMH  MapajelbHUX Ta  PO3MOAIUICHHX
O0YKClIEHb,  AIOPUTMH  AHAIITHYHOL o0pobkm i
IHTENIEKTYabHOTO aHANi3y BENMKHMX NAHUX 3 OIIHKOI iX
e(EeKTHBHOCTI Ta CKIAIHOCTI.




®K9. 3natHicTh po3pobisATH MporpamHe 3abe3NedeHHs:
PO3YMITH Ta 3aCTOCOBYBATH OCHOBH JIOTiKH /ISl BUpIilIEHHSI
npobneM;  BMiTH  KOHCTPYIOBaTH, BHKOHYBaTH Ta
HAJaro/DKyBaTH IPOrpaMM 3a JONOMOIOK)  Cy4acHHX
IHTETpOBaHMX INpPOrpPaMHHX  (Bi3yaJbHHX) CepeJOBHII
pO3poOKH;  pO3yMiTH  METOZOJIOrii  NpOrpamMyBaHHS,
BKJTIOYAI04H 00’€KTHO-Opi€HTOBAHE, CTPYKTYpOBaHe,
MpoLeaypHe Ta byHKIIOHANIBbHE IIporpamMyBaHHS;
NOPiBHIOBATH HAsfBHI B [aHWH Yac MOBHM HNpOrpaMyBaHHS,
METOJONOTi PO3pOOKH IpOrpamMHOro 3abe3leyeHHs Ta
cepeloBHIIa  pO3poOKM, a  TakoX obupaTH Ta
BUKODHCTOBYBAaTH Ti, IO BiJNOBiJAalOTH IEBHOMY MPOEKTY;
BMITH OL[HIOBAaTH KOJ VIS OBTOPHOTO BHKOPHUCTaHHS a6o
BKIIIOYEHHSA [0 iCHyIOuoi O0i0liOTEKH; BMITH OLIHIOBATH
KOH(}irypaniro Ta BIUIMB Ha HAJALITYBaHHS B yMOBaX POOOTH
3 CTOPOHHIMH IPOTPaMHHUMH IIAKETaMH.

©K10. 3naTHICTH BHKOPHCTOBYBATH IporpamHi
iHCTpyMeHTaMH Ul opraHizanii komaHmHOI pOGOTH Hax
IIPOEKTOM.

®K11. 3narnicTs po3po6isTH Ta aAMiHiCTpyBaTH 6231 NaHUX
Ta 3HaHb, BOJIOAITH CYYaCHUMH TEOPisSMH Ta MOAEIISAMH JAAHUX
Ta 3HaHb, METOJAMH iX IHTEPAaKTHBHOI Ta aBTOMAaTH30BaHOL
PO3poOKH, TEXHOJIOTisIME 0OpOOKH Ta Bi3yai3anii.

®K12. 3parmicte omiHioBaTH  sKicth  IT-IpoeKTiB,
KOMIT'FOTEPHHX i IPOrPaMHUX CHCTEM Pi3HOTO IPU3HAYEHHS,
BOJIOAITH METOMOJIOTIIMH, METOJAaMH 1 TEXHOJOTisIMH
3abe3Nme4eHHss Ta BIOCKOHAICHHS sKOCTi IT-TIpoekTis,
KOMII'JOTEDHHX Ta IIPOrpaMHMX CHCTEM HAa OCHOBI
MDKHApOJHHX CTaHJApTiB OIIHKA SKOCTI MPOrpaMHOTO
3a0e3neueHHs iHQOpPMaLiffHUX CHCTEM, Mojenell OLIHKH
3piiocTi mporneciB po3pobku iHpopMaLiiHEX Ta TPOrpaMHIX
CHCTEM. :
®K13. 3parmicth iHiNilOBaTH Ta IUIAHYBATH IIPOLECH
po3poOKH  KOMIT'IOTEPHHX CHCTEM Ta IIPOrpaMHOTO
3abe3neyeHHs, BKIIOYHO 3 HOro po3pobKoo, aHali3oM,
TECTYBaHHSIM, CHCTEMHOIO iHTErpali€ro, BIPOBAPKEHHSIM i
CYIPOBOJIOM.

®K14. 3patnicTs BUABIATH IMPOONEMHI CHTYyalii B mpomneci
eKCIUTyaTalii IporpaMHOro 3aGe3nmeveHHs i (HOPMyIIOBATH
3aBJaHHA Juis Horo Moauikanii abo peiHKuHipuHry.

®K15. 3patHicTh JOKYMEHTYBAaTH Xii Ta pe3ynbTaTH
IPOEKTHOI POOGOTH, BOJNOAITH OCHOBHHMH METONOOTiSIMH,
CTaHJapTaMH Ta apXiTeKTYpHUMH (pelMBOpKaMH, IO
BH3HAYalOTh CYKYIHICTb, CTPYKTYPY Ta 3MICT IPOEKTHOI Ta
pobGoyoi JoKyMeHTalii KOMII'IOTepHHX Ta MPOrpaMHHX
CHCTEM Pi3HOTO MPU3HAYEHHS.




7 — IlporpamHi pe3yJibTaTH HABYAHHS

IIporpamsi pesynsraTu ITPH1 3natHicTs po3poGIsTH TEXHOMOTIIO HAYKOBUX JOCTIKEHE
HaBYaHHS g i3 mocrasieHoi mpoGieMH B o6iacti KOMI'IOTEPHUX HayK Ta
iHpopMalifHMX ~ TeXHoONOrii i3  3acTocyBaHHSM Cy4acHHUX
TEXHOJIOTiH Ta iHCTPYMEHTIB.
[IPH2 3HanHs iHO3eMHOI MOBH Ta pO3YMIHHS IHIIOMOBHHX
HayKoBUX Ta mnpodeciiiaux TtexcriB. ITPH3 3Hanuns Meronis
BUKJIAZIALBKOI JSUTbHOCTI Ta BMiHHS OpTraHi30BYBAaTH OCBiTHii
IIPOLIEC Y BUIIIM IIKOJI.
IIPH4 BMminns cTBOpIOBaTH Ge3neyni yMOBH mpalii.
IIPH5S 3HaHHa CTPyKTypH maHMX Ta (yHZAMEHTATHHUX
QITOPHTMIB, METOZIOJIOTIT Ta IHCTPYMEHTATIBHHX 3aC06iB 06’ €KTHO-
OpI€HTOBAHOTO aHANI3y TA MPOEKTYBAHHS, OCOGJMBOCTEI pi3HHX
NapajurM [porpaMyBaHHs, IPHHIMINB, MOJENEH, METomiB i
TEXHOJIOT# MPOEKTYBaHHS i PO3pOGJIEHHS POrPaMHHX IPOYKTIiB
Pi3HOTO MPH3HAYEHHS.
[IPH6 3HanHs METOAIB Ta AIrOPHTMIB aHATITHYHOL 06pobku Ta
IHTE/IEKTYaIbHOTO aHaNi3y JaHWX I8 3a7ay [pOTHO3YBaHHS,
KOHTpOIIO Ta 3abe3NevyeHHs HamiHOi po6oTh iH(opMariiiHmx
CHCTEM i3 BHKOPHCTAHHAM NPOrPAMHHX iHCTPYMEHTIB IIiATPHMKH
GaraTOBEMIpHOTO aHaITi3y JaHHX.
IIPH7 3nauns ctpykrypw, ckiany i BiactuBocteif indopmariiamx
IPOLIECIB, CHCTEM i TEXHOJIOTIH, CTAaHAPTIB, METO/IB, TEXHONOTIH i
3aCO0IB YIIPaBIIiHHS POIECAMH JKUTTEBOTO HMKITY iH(OPMALiHEIX
rr i mporpaMHHX CHCTeM, NPOAYKTIB i cepaicis iHopMarifHIx
TEXHOJIOTH.
IIPH8 BwMiHHA pospoGmaTH Ta 3acTOCOBYBaTH —edeKTHBHI
AITOPUTMH i METONH peatisaiii GpyHKuii inpopmaniiHuX cucTeM i
TEXHOJIOTiH 11 yac po3B’s3aHHS HAYKOBMX TA iHHOBALIMHKX 33124
B 00J1aCTi KOMIT'IOTEPHHX HAYK Ta iH)OPMAIIHHUX TEXHOIOTIA.
[IPHY ba3oBi 3HaHHA METONIB aBTOMAaTH30BAHOIO IIPOEKTYBaHHS
KOMIT'IOTEPHHX ~CHCTEM, YMIiHHS BHKODHCTOBYBATH CY4YacHi
KOMIT'IOTEpHi 3aC00M NPOEKTYBAHHS KOMII' FOTEPHHX CHCTEM.
[IPHI0 3paHH MeToniB Ta MaTeMaTHYHHX i KOMII IOTEPHUX
Mozenei (yHnaMEHTanBHHX 1 NPUKIAJHAX MUCUMIULH ISt
00poOKH, aHami3y # CHHTe3y pe3ymbTaTiB  mpodeciitamx
JOCIT/DKEHB.
[IPH11 Bwmines mpoexTyBaT Joriudi Ta ¢ismumi Mogeni 6as
JaHUX, 3aIUTH 10 HAX Ta BAKOPHUCTOBYBAaTH Pi3HOMAHITHI CHCTEMH
KepyBaHHs 6a3aMu JaHUX Ta 6a3aMu 3HAHB. ;
ITPH12 BMiHHS 3aCTOCOBYBAaTH MOBH TIPOTpaMyBaHHS, MOBH OIIKCY
inpopmaniiiaux pecypciB, MoBu chemmdikami, a TaKox
IHCTpYMEHTaIBHI 3aCO0M INPOEKTYBAHHS i CTBOPEHHS CHCTeM,
NPOJYKTIB i cepBiciB iHpOpMAIiHIX TEXHOJIOTIiA.
ITPH13 BMiHHS 3aCTOCOBYBATH, BIIPOBA/KYBATH Ta EKCILTYaTyBaTH
cydacHi iHpopmaniiini cmcTeMH 1 TexHonorii (BEpOGHHMHI,
TiATPUMKY NPUAHSATTS PillleHb, HTENEKTYaATBHOTO aHA3y JIaHHX)
Y PI3HHX rajiyssx JIOACHKOI JisSUIbHOCTI, HAIOHATBHOT eKOHOMIKH
Ta BUPOOHUIITBA.
ITIPH14 Bwmit npoBomTH aHanmi3 Ta MOAeIoBaTH Gi3Hec-IpoLecH
MEBHOI MpeAMETHOI 00NacTi 3 MeTol I1X BIOCKOHAJIEHHS 3
BUKODHCTAaHHAM  Cy4YaCHMX  iHpoOpMamifHMX  TeXHoJorii,
3abe3neuenns Gesnexu indopMmariiinoro Tpadiky.
IIPHI5 3nanHs npUHIMIIB IpPOEKTYBaHHS i 3acCTOCYBAaHHS
IHTENIEKTYaTBbHIX CHCTEM Ta BMiHHSL BAKOPHCTOBYBATH TEXHONOTIT




LITYYHOTO IHTENeKTY B yNpaBiliHHI iHHOBALIMHOK0 MIUIBHICTIO
i ANPHEMCTBA.

I[IPH16 Bwmitu BUKOPHCTOBYBATH iHpopMmaniiini cucremn i
TEXHOJIOTii Ui BHPpIlCHHs 3a7ay ONTHMI3aIi B YIIpaBJIiHHI,
BUPOOHHYMIA Ta KOMEPLIHHIH isUTHHOCTI.

IIPH17 3narnicts ACMOHCTPYBaTH 3HAHHS 3 OCHOB 3aXHCTY|
IHTeNeKTyanbHOT BIIaCHOCTI, aBTOPCHKOro npasa T4
BUKODHCTOBYBAaTH Ha MpAKTHI HasBHIi HOPMATHBHO-IIPABOBi aKTH
JULS IPABOBOI OXOPOHH IIi€l BIACHOCTI.

8 — PecypcHe 3aGe3nevenns peaizanii nporpamMu

Kanpose 3a6e3neuenns

Peanisanis nporpamn  3aGesneuyerncs KaJpaMH BHCOKOI
KBaTiiKkallii 3 HAayKOBUMM CTYIIEHAMHE Ta BUCHUMHU 3BaHHSAMH, SIKi
MalOTh  BEIMKHH JIOCBifl HaBYAIBHO-METOIUYHOI, HayKOBO-
JOCIiTHOT poOOTH Ta BiAMOBiNAIOTH kBautidikamii BignoBigHO 10
CIEIATBHOCTI 3TiHO 0 JIeH31HHUX YMOB.

Marepiansno-
TEXHIYHE
3a0e3neueHHs

3a0esneuenicTh NPUMIINEHHSAME JUIS IIPOBEEHHS HABYAIBHIX
3aHATH Ta KOHTPOJILHUX 3aXO/iB. 3a0e3NeyYeHicTh My I THME TiHHIM
OONaJHaHHSM Ul OJHOYACHOTO BHKOPHCTAHHS B HABYAIBHHX
aymaTopisix. HasBHicts couiansao-mo6yToBoi iHppacTpyKTypH.

3abe3neyeHHs 3;[06yBaq13 BUIOi- OCBITH  TYPTOXHTKOM.
3abe3neveHHs KOMII'IOTepHHMH pobounmu MiCIISIMH,
nabopaTopissMi, TONIroHaMH, —OGIATHAHHSM, YCTaTKyBaHHAM

HCOﬁXlIIHI/IMI/I JUIs1 BAKOHAHHS HaBYAJILHUX IUIAHIB.

Inpopmaniitae Ta
HaBYaJILHO- ~METO/IHIHe -
3a0e3neuyeHHs

3abe3neyeHicTs GiOMOTEKM BiTUM3HSHMMHE Ta 3aKOpAOHHUMH
(axoBUMHM  NEPIOAMYHMMH  BHIAHHAMYM  BiINOBITHOrO 460
cnopuu{enoro npodimo. HasBricts moctymy mo 6a3s mammx
NEPiOAMYHIX HAYKOBHX BH/AHb aHTJTiHCHKOIO MOBOIO BiOBIIHOrO
abo CIIOplI[HCHOI‘O npodimo. HaseHicTs odimiitroro BeO-caiiTy
3aKIajly OCBITH Ha SIKOMy PO3MillieHa OCHOBHA iH(opMaris po
Horo misnbHICTE (CTpykTypa, ninemsii Ta ceprudikaru po
aKpeuTalliio, OCBITHS/OCBITHEO-
npoq)ecmua/BmIaBHma/aTeCTamnHa (HayxoBHx KaJIpiB)
AisUTBHICTh, HABYAIBHI Ta HAyKOBi crpylcrypm HiApo3aimM Ta iX
CKNaJl, MEepeliK HABYANBHHX NUCUMIUTIH, NpaBuia npuiiomy,
KOHTaKTHa mtbopmaum) HasBHicTs  enexTponHOro pecypey
3aKJIaly OCBITH, KM MIiCTUTh HaBYATBHO-METOIMIHI Marepianm 3
JWCUMIULH HABYATBHOTO IUIAHY B TOMY YHCH B CHCTEMI
JWICTaHII{HOrO HABYaHHS.

9 — AkaaemMiuHa MoOiILHICTD

Hamionansua
KpeIuTHA
MOOLIBHICTB

Ha ocHoBi msocropomnx ,uoroxaopm (yrom) mix XapkiBchKHMM
HalliOHATTBHUM YHiBepcuTeToM imeni B.H. Kapasina Ta, 3axnanamu
BULIOI OCBITH YKpaiHu. JlomyckaroTecs i le/IBLI[yaJIBHl Yroy Tpo
axaneMltmy MOOUIbHICTS JUI1 HABYAHHS B iHIIMX 3aK/Iagax BHIOL
OcBiTH VYkpaiHW. JI0 KepiBHHITBA HABYATHHOIO Ta HayKOBO-
AOCTIHOIO POGOTOI0 MaricTpis MOXyTb OyTn 3amydeHi mposimHi
q)axmm 3aKMaMiB  BHIIOI OCBiTH VkpaiHm Ha ymoBax
iHZMBIlyanbHUX 0T0BOpiB. KpeauTH, oTprMaHi B iHmmX 3aKkmazax
BHILOI OCBITH YKpaiHH, Nepe3apaxoBYIOThCS 3100yBady BHIIO]
OCBITH BiZOBI/IHO JI0 JIOBIJIK¥ IPO aKa/ieMiuHy MOGLTBHICTS.

Mixnapozana
KpeIuTHA
MOOLIBHICTE

Ha ocHoBi JIBOCTOpOHHlX I[Ol“OBOplB (yrom) mix XapkiBchkum
HAIlIOHATEHEM YHiBepcHTeTOM imeni B.H. Kapasma Ta 3aKJIaaMu
BHILOT OCBiTH 3apy6iKHIX KpaiH — mapTHepiB.

HaBuanns iHozeMHuX
3100yBauiB BUINOT OCBITH

Ha ocHoBi ,zuaocmponmx ,uorosopm (yrom) Mix XapkiBchkum
HalliOHAIBHUM YHiBepcuTeToM imeni B.H. Kapazina Ta 3aknagamu
BHILOi OCBITH iHO3EMHHX KpaiH.




2. IIEPEJIIK KOMITIOHEHT OCBITHBOI ITIPOI'PAMM TA iX JIOT'TYHA
MNOCJIIAOBHICTH

2.1 Ilepenik KOMIOHEHT OCBITHBO-NPOdeCiiiHOi mporpamu

Kon KomnonenTu ocBiTHBOI Iporpamu (HaB4abHi Db ®opma
ae AMCUMILTIHH, KypcoBi npoexT (po6oTH), NPaKTHKH, sl nmiACyMKOBOro
KBaJidikaniiina po6ora) - KOHTPOJIIO
1 2 3 4
1. O60B’13K0Bi KoMmonenTn OI1
1.1 a1 3arajbHOT MIATOTOBKH
OK1 | I'no6ansHi nmpo6iieMu cydacHOCTI 3 3aiiK
1.2 Iuxa npodeciiinoi miaroroBxu
MaremaTHyHi METOIM MOZIEIOBAHHS Ta ONTHMI3alii :
OK2 |. e - - - 9 icouT
iHpOpMaIifHO-YIPaBJISIOYHX CHCTEM
Po3pobka Ta cynpoBix npo6eMHO-0pieHTOBaHHX :
OK3 P TR P 7 icout
IPOrpaMHHUX CHCTEM
AHaji3 i MoZIeITIOBaHHs aBTOMATH30BAHHX CHCTEM A
OK4 : : = 7 1ICITUT
YIpPaBJIiHHs TEXHIYHUMH 00’ €KTaMH
OKS5 | OcHOBH MaTeHTO3HABCTBA 3 3aJiK
OK6 | Metozonoris Ta opranizanisi HayKOBHX IOCIiKEHb 3 3aJiK
OK7 | Be3nexa indopmaniiiHux cucreM 3 3aIliK
OK8 | HaykoBo-noc:ijina npakTuka 3 3aJiK
OK9 | IlepeaumioMna npakTrKa 3 3aTiK
OK10| Buxonanns kBanidikauiiinoi po6ota marictpa 24 icnut
3aranbHuil 06csAr 0608’ I3KOBUX AHCIHILIIH 65
2. BubipxoBi komnonenTn OI1
2.1 Ilmkn 3arajbHOY MiAroToBKH
YMHHMKH yCHIIIHOTO IpaleBIAlITYBaHHS 32 :
BBl s 3 3aiiK
¢axom/CydvacHi Tenaenii puaky IT
2.2 Iux npodeciiinoi mixroroBkn
baok A «HaykoeMHi KoM’ I0TepHi MOETIOIYi CHCTEMI
BB2 | Cucremu MoznemoBanHs Ta 06po6Kka HayKOBHX JaHHX 11 3ayiK/ icomT
BB3 | Po3po6ka crcTeM IITYy4HOrO iHTENEKTY 11 icnut
biiok b «IHTeNIeKTyaNi30BaHI eJIeKTPOHHI ynpaB isiioui cucTeMm»
Bb4 | SCADA-cucremu 11 33J1iK/ icruT
BB5 | Po3poGka HeiiponHuX Mepex 11 icut
biok B «HaykoemHi ynpasasiiodi cucreMm»
OGpobka HayKoBHX JaHUX Ta iHpOpMaIiitHi ynpaBisioui e
BB6 P Fo—— opacanitini ynp 11 3amik/ icmuT
CHCTEMH Y CHELiaIbHUX raly3sax
Bb7 | Teopis HamifHOCTi TEXHIYHHX i POrPaMHHX CHCTEM 11 icut
3arajbHuii 06car BUOIpKOBHX JHCHHUILTIH 25

3aranbHuii 06csAr 0CBiTHLOY Iporpamn 920




2.2 CrpykrypHO-NI0TiuHa CXeMa OCBITHBO-IPOdECiitHOl Iporpamu

1 cemectp 2 cemectp

3 cemectp

1. O60B’13K0Bi HaBYAAbHI AMCOMILTIHA

1.1. Ilaxa 3arajbHOT DiArOTOBK

I'nobanbHi mpobiemu Meronornoris Ta opraxizantis

HayxoBo-zmocnigna npaktuka

cy4acHocti (OK1) HayKOBHX pociimkens (OK6) (OK38)
MaremaTnyHi MeTOM MOJETIOBAHHS Ta ONITHMi3aIlii Ilepennumninomua npakTuka
iHpopManiiiHO-ynpaBisiounx cucrem (OK2) (OK9)
Po3po6ka Ta cynpoBin mpo6ieMHO-0pi€eHTOBAaHUX Bukonanus kBamidikaniinoi
nporpamanx cuctem (OK3) poboTu Mmarictpa (OK10)

AHaJti3 i MoZIeIIOBaHHS aBTOMATH30BAHUX CHCTEM
yIpaBJliHHS TeXHIYHUME 06’ extamu (OK4)

OcHOBU nMaTeHTO3HABCTBA Besnexa indopmamniianx

(OK5) cucreM (OK7)

2. Incuuniing 3a BHGOpom

2.1. ITuxa 3arajbHOT MiAr0OTOBKH

YHHHUKY yCIIiIIHOTO
IpaneBlalTyBaHHs 3a
¢baxom/CyuacHi TeHieHmii
punky IT (BB1)

2.2. Iluxn npodeciiinoi miaroros

KH

baok A «HaykoeMHi KoM’ I0TepHI MOAEIIOI0Yi CHCTEME»

Cucremu MoneioBaHHS Ta 06po6ka HayKoBux JaHuX (BB2)

Po3po6xka cucrem mry4soro
inTenexty (BB3)

biok b «InTe1eKTya/1i30BaHI €JIEKTPOHHI yIPaBJIsoUi cHCTeMI»

SCADA-cucremu (BB4)

Po3po6ka HeiipoHHHX Mepex
(BBS)

Bbaok B «HaykoemHi ynpasasiioui cucremn»

OG6po6xka HayKOBHX JaHHX Ta iH(popMaliliHi ynpapisoui
CHCTEMH Yy CHelianbHuX ramyssax (Bb6)

Teopis HapiHOCTI TEXHIYHMX
i nporpamunx cucrem (BB7)




3. ®OPMA ATECTAIIII 3I0BYBAYIB BHIIOI OCBITH

ATecTallis BUITyCKHHKIB APyroro (MaricTepchkoro) piBHS BUIIOT OCBiTH 32 CHeLiaIbHICTIO

122 Komn’sotepHi Haykn nposoauthcs y dopmi 3axucry maricrepcskoi KBaipikaniiHoi po6oTy.

Mo 3axucty maricrepchkoi KBaipikaniiHoi poGoru JOIYCKAIOTBCA CTYAEHTH, SKi
BHKOHAJIH BCi BAMOTH HABYaJILHOTO IUIAHY TA BUKOHAHA poborta npoiiiia nepeBipky Ha miariar
(BimcyTHicTBH akamemiunOro ariaty, ¢pabpuxarii, danbeudikanii Ta inmux Bugis akanemiumoi
He 106poyecHoCTi).

Keanmigikanifinoi po6ora mnosuEEa MicTHTH OTpuMaHi 3100yBavyeM pe3yiabraTu
TIPOBENCHH NOCIIAHOT Ta/a6o mpoekTHOT poGoTH Y Tany3i KoMII'JOTEpHHX HayK. KBanigikaniitna
po6ota 3a ocBiTHBO-TIpOdeciiinoi Iporpamoro Mae 060B’sI3K0BO Gy TH OCIi THOIO poGoToro.

3axucr kBamipikamiiaoi pobOOTH Mae CBOEI METor 3’SCYBaHHS PiBHS IiArOTOBIEHOCT]
BHITYCKHHKA ]Il BAKOHAHHS podeciiHux 3aBJlaHb, NiepeAbdavYeHUX BiAOBI qHEMMU CTaHIapTaMu
BHIIOT OCBITH, i POOBXKEHHS OCBIiTH. ATecTaris 3MiHCHIOETBCS BiKPHTO i my6mivHo.

Crynenr, sikuii 3axucTus MaricTepchKy JUIIOMHY POo0OTY BiNIOBIHO 10 BUMOT OCBITHEO-
npodeciitnoi mporpamu 3i cremianprOCTi 122 Komm’rorepui naykw, pimennsm Ex3amenaniitnoi
KOMiCii mpHCymKyeThCa CTYImiHB MaricTpa Ta HPHCBOIOETHCS OCBIiTHS KBamidikanis: marictp
KOMIT'IOTEpHHX HayK, iHpopManiitii ynpasnsoui cucremy i TEXHOJIOTii, BUIAETCS NepKaBHHUIL
JAOKYMEHT IIPO OCBiTY.

Ksanidikaniiina po6ora mae OyTH ompuimonHeHa Ha odinifinoMy caifti 3akmany BEmof
ocBiTH a6o itoro nigposziny, aGo y penosuTapii 3aknaxy BHIIOI OCBIiTH. OnpumonuenHs
KBaNiikamiiuux po6iT, mo MicTaTH inpopmanio 3 obMmexenum JOCTYIIOM, 3IiHCHIOBATH
Bi/IOBITHO 10 BUMOT 3aKOHOJABCTRA.



4. MATPHI BIAIIOBITHOCTI ITPOTPAMHHUX KOMIIETEHTHOCTEI
KOMIIOHEHTAM OCBITHBOI IIPOT'PAMHU

OK1| OK2| OK3| OK4| OK5] OK6] OK7] OKS] OK9] OK10] Bb1| B52| BE3| BE4| BE5| BEG| BE7
BK1 + + - + - + | + - -
BK2 | + + + |+ +] + + - -
BK3 | + [ + | + - + | + [ + - +
BK4 - - + | + -
BK5 - * + -
K6 + | + + + [+ +
BK7 - -
BK8 | + | + - + | + -+ - -
3K9 + + +
BK10 +1+ + +
DK1 | + - + |+ [+ + - + | +
DK2 - + [ + [ +
DK3 | + - - + - + | + + | +
DK4 + | + + | + -
DK5 - + | + K - -
DK6 - - - -
DK7 + o+ - +
DKS + [ + - - -
DK9 + + + +
(K10 + %] + +
K11 * + +
OK12| + - + i #1 + 1+ + 1 .+
DK13 + + + +
DK14 + + + +
DK15 - + [+ + 1+

S. MATPUIA 3ABE3NEYEHHS ITPOTPAMHHX PE3YJIbTATIB HABYAHHSI
(ITPH) BIATIOBITHVMMM KOMIIOHEHTAMHY OCBITHBOI IIPOTPAMHU

OK1| OK2| OK3| OK4| OKS5[ OK6[ OK7] OKS] OK9] OK10] B51| Bb2| BE3| BE4| BES| BEG| BE7
[IPH1 | + + + + + +
[1PH2 + | + + | +
[IPH3 | + 4 4 +
[IPH4 + +
[1PH5 + + + +
[IPH6 + + + ] + +
[1PH7 + + + + +
[IPHS + + + + +
[IPH9 | + + + +
[IPH10 + + + + +
[1PH11 + + . +
[IPH12 + + +
[IPH13 > + + +
[IPH14 + + + + +
[IPH15 ;5 + +
[IPH16| + + + +
[IPH17 + + +
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