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1. lIpogine ocBiTHLO-NIPOdeciiiHOl MporpamMu 3i creniaabHOCTI

122 Komn’oTepHi HaAyKu

1 — 3araabHa indopmanis

IloBHA HA3BA BHLIOTO
HABYAJIBbHOI0 3aKJIATY
Ta CTPYKTYPHOI'0
niaposainy

Opnecbka HamioHanbHa akaneMis 3B’ a3ky iM. O.C. [Tomosa
HaBuanpHO-HayKOBOTO  1HCTUTYTY  iH(OKOMYHIKAIIii
IPOTrpaMHo1 1HXeHepil

Kadenpa xomn’ 1oTepHIX HayK

Ta

Crtyninb BUIIIOT OCBiTH
Ta Ha3Ba KBaJigikamii
MOBOIO OPHMTiHAJTY

bakanasp
bakanaBp 3 KOMI'FOTEPHUX HAYK

Odiniiina HazBa
OCBITHBOI IpOrpamMu

KoM’ roTepHi Hayku

Tun gumiiomy Ta odcsr
OCBITHBOI IpOrpamMu

Jurutom 6akanaBpa, oguangHui, 240 xpenutiB €CKTC,
TepMiH HaBuaHHs 3 p.10 mic.

HasiBHicTh akpenuranii

Huxn/piBens HPK Vkpainu — 7 pisens, FQ-EHEA- nepmmit muxn, EQF LLL
— 6 piBeHb
IlepexymoBu [ToBHa 3aranbHa cepemHs ocBiTa (a00 OCBITHRO-KBaTi(hiKaIlIHHHMA

piBEHb MOJIOJIIIIOTO CIIEIiaTicTa)

MogBa(u) BUKJIAJaAHHS

YkpaiHCbKa MOBa

TepmiH aii 0cBITHHOL
NnporpamMu

J1o mOBHOTO 3aBepIIeHHS Mepioly HaBYaHHs a00 HACTYITHOTO
OHOBJIEHHS IPOTPaMuU

InTepHer-agpeca
NOCTII{HOTr0 po3MillleHHS
OIUCY OCBITHBOI
NPOrpamMu

onat.edu.ua

2 — Meta 0CBiTHBOI MpOrpamMu

[TinroroBka ¢axiBiiB 3 ITPYHTOBHUMH MaTEMaTUYHUMHU 3HAHHSAMU Ta HaBUYKaMU y cdepax
IHTEJICKTYaIbHOTO aHaIIi3y JaHUX, ynpaBiiHHsA [T-poekraMu, CUCTEM IITYYHOTO 1HTENEKTY,
cucTeMHOTro aHaiizy, Web-texHoJoriii, mapaneibHiX 00YKCIeHb, MOOITBHUX KOMYHIKAIlii Ta
iH(OKOMYHIKALIHHUX TEXHOJOTiH, 3JaTHUX (QOPMYIIOBATH, aHATI3yBaTH Ta e€(HEKTUBHO
BUKOHYBATH MPAKTUYHI 3aBJaHHA BIAMOBITHOTO ()aXxOBOr0 PiBHA i peani3oByBaTH BUPOOHUY1
crpaterii IT-xkoMmaHiii 3 METOI0 PO3BUTKY iXHBOI KOHKYPEHTO3AATHOCTI 3 BHKOPHUCTAHHSIM
(yHTaMeHTaIbHUX 1 CeiaIbHUX MPUKJIAJHUX METO/1B KOMI FOTEPHUX HaYK.

3-

XapaKkTepuCcTHKA OCBITHLOI IPOrpamMu

IIpenmeTHa obJacTb
(ranysb 3HaHb,
cneniaJibHICTD,
criemiamizaris (3a
HAsIBHOCTI))

TI'anyse 3nans: 12 Tndopmariiiini TeXHOJIOT1T
Cneyianvnicms: 122 KoM’ toTepHi HayKu
06 ’exm eusuennss ma / abo npoghecivinoi OisbHOCMI:

- MaTeMaTH4YHi, iHpopMmariiiHi, IMITaAIiHH1
pearpbHUX  SBUIN, OO'€KTIB, CHCTEM 1
MpeIMETHUX Tany3el, MogaHHs TaHUX 1 3HaHb;

- METOJIM W TEeXHOJOrii oTpuMaHHs, 30epiraHHs, oOpoOKH,
nepeaaBaHHs Ta BUKOPHCTaHHS iHpopmarrii,
IHTEJIEKTYaJIbHOTO aHAITi3y TAaHUX Ta MPUUHATTS PillleHb;

- Teopis, aHami3, po3poOka, OIiHKa e()EeKTUBHOCTI,
peauizaris aJITOPUTMIB, BUCOKOIPOJYKTHBHI
o0uncneHHs, 30KpeMa mapajieabHi O0OYMCICHHS Ta BEJIUKI
naHi;

Mozenl
TIPOIIECIB,




- CyyacHI METOJaM, MOJENi, aJiropuTMu, TexHoisorii Data
Mining Ta MITY4YHOTO IHTENIEKTY;

- TIpOLIECH, METOJH, IHCTPyMEHTaJbHI 3acO0M MOOITBHHUX
KOMYHiKaIlii, iHpOKOMYHIKAIIMHUX TEXHOJOTIH 1 CUCTEM
3B’SI3KY.

Lini nasuanus.

miAroroBka (axiBIiB, 3JaTHUX MPOBOJUTH TEOPETHYHI Ta
€KCIIEPUMEHTAJIbHI JIOCHIKEHHsI B Tayly3l KOMIT IOTEPHUX HAYK
Ta 1H(pOKOMYHIKaIIHHIX TEXHOJIOTIH, 3aCTOCOBYBaTH
MaTeMaTHYHI  METOAW W  QJITOPUTMIYHI  TPHHIMINA B
MOJICIIIOBaHHI,  NPOEKTYBaHHI, po3polli Ta  CympOBOII
iHQOpMaIIHHUX TEXHOJIOTIH, pO3poOKy, BIOPOBAKECHHS 1
CYIIPOBIJI 1HTENEKTYaJIbHUX CHUCTEM aHaiizy ¥ 0OpoOKHM maHMX
OpraHi3alliiHUX, TEXHIYHHX, MPUPOJHUYUX 1 COIliaJbHO-
€KOHOMIYHHUX CHUCTEM, SIKI BOJIOAIIOTh CHCTEMOIO 0a30BHX 3HAHb
y raixysi MOOUIBHUX KOMYHIKallii Ta CHCTEM 3B’SI3KY.
Teopemuunuii 3micm npedmemmnoi ooaacmi.

- MareMmaTh4Hi, 1HQOJOrIYHI, JIHTBICTHYHI, EKOHOMIYHI
KOHIIETITyalbHI ~ TIOJOKEHHS ~ IOJO  PO3pOOKH  H
CYNPOBOKEHHS IPOrPaMHOTO 3a0e3neyeHHs
iHpOpMaLIifHUX CUCTEM,;

- HasiBHI METOJIA Ta aJITOPUTMH IHTEIEKTYyaJIbHOI 00pOOKU
naHux, 30kpema Big Data, cyuacHi nporpamHi 3acobu Ta
TEXHOJIOT11 peasizallii MTYyJYHOTO 1HTEIEKTY;

- Teopis Ta METOAM pO3pOOKH, aHaJi3yBaHHSI Ta
OLIIHIOBaHHS €()eKTUBHOCTI aJITOPUTMIB;

- CHCTEMHHH aHami3 00’€KTIB 1 MPOIECIB KOMIT FOTEPH3allii;

- BUCOKOMPOMYKTUBHI OOYHMCIICHHS, 30KpeMa pO3MOJiIeH]
Ta mapajesibHi O0YHCIICHHS,

- cydacHi MOJCNi, METOJW, aJIrOPUTMH, TEXHOJIOTIi,
MpOILIECH Ta CHOCOOM OTPUMAHHS, TOJAHHSA, OOPOOKH,
aHali3yBaHHS, TMepefaBaHHs, 30epiraHHs JaHUX B
1H(OopMaLIHUX cHUCTEMaX.

Memoou, memoouxu ma mexHonozir:

- MareMaTH4Hi MOJIeJi, METOJH Ta aJTOPUTMH PO3B’SI3aHHS
TEOPETUYHUX 1 MPUKIATHUX 33724, 10 BUHUKAIOTH MPH
po3podi IT;

- METOAM MAaTeMaTHYHOTO MOJCTIOBAaHHSA, OOYMCIICHHS
napameTpiB, MPOrHO3YBAHHS BIACTUBOCTEH 1 MOBEIIHKU
MOJIEJIEN,

- CydacHi TeXHOJIOrii Ta mIaTGopMu IporpaMyBaHHs;

- Mertoau 300py, aHami3y Ta KOHCOMiAAMii PO3MOIiIeHOT
iHpopMaii;

- TEXHOJIOTii Ta METOAM IMPOEKTYBAaHHS, PO3POOJICHHS Ta
3a0e3neueHHs sIKocTi ckianoBux IT;

- METOIM  KOMITIOTepHOi  rpadikd Ta  TEXHOJOTIl
Bi3yauti3allii JaHuX;

- TeXHOJIOTil  1H)KEHepii  3HaHb, CASE-texHnomnorii
MOJIEJIFOBaHHs Ta NpoekTyBaHHs IT;

- METOAW, METOJMKHM Ta  3acobu  iH(opMamiiHo-
KOMYHIKaI[ii{Hi TEXHOJIOTIH.

Inempymenmu ma 001aOHAHHSL:




- PO3MOAICHI OOYHCIIOBAILHI CUCTEMH,

- KOMII'IOTEpHI MEPEexXi;

- MOOILIBHI Ta XMapHI TEXHOJOT11;

- CHUCTEMH yNpaBJIiHHS 0a3aMu JTaHUX;

- omeparliiiHi CHCTEMHU;

- cydacHe IIpOrpaMHO-anapaTHe 3a0e3neueHHs
1H(OpMaLI{HO-KOMYHIKalli1i{HI TEXHOJIOT1H.

Opienranis ocBiTHBLOI
NnporpamMu

Ocsimuvo-npoghecitina

OcBiTHBO-TIpOdeciiiHa  mporpama  MIATOTOBKM  OakaiaBpiB
po3pobneHa  Juisi  CTYACHTIB, sAKI  TparHyTh  CTaTH
BUCOKOKBaJipikauidHuMu (axiBisgMu y chepi KOMI'IOTEPHHUX
HayK, 3a0e3rneuye 3M00yTTA TMOTTHOJEHUX TEOPETUYHUX Ta
NPAaKTUYHUX 3HaHb, HEOOXITHUX JJIsi BUKOHYBAHHS CKIJIAQTHHUX
Crieliajli3oBaHuX 3aBJaHb Ta BUPIMICHHS MPAKTUYHUX TPOOIEM
y Ta;my3l IHTEeNeKTyalbHUX 1H(GOpPMAIIfHUX  TEXHOJIOTIH,
KOMITFOTEPHOTO MOJICIIIOBAaHHS Ta KOMM'TOTEpHOI Tpadiku,
MOOUTPHMX  KOMYHIKalid,  Web-pecypciB,  pO3HOAUICHUX
iHpopMaliMHMX  CHUCTEM Ta  Cy4JacHUX  iH(OpMaIliiftHO-
KOMYHIKaI[ifHIX TEXHOJIOT1M.

IIporpama rpyHTYyeThCsI Ha 3arajJbHOBIZIOMHMX IOJIOKEHHSX Ta
pe3yibTaTax CydyaCHHX HAayKOBHX JOCH/DKEHb y Taiy3i
KOMIT'IOTEPHUX HayK 13 ypaxyBaHHAM akTyajgbHoOro crany IT-
chepu Ta OpieHTYye Ha CHeIiami3alii, y MexaxX sSKUX MOXKJIHBA
npodeciiiHa kap’epa MalOyTHIX (axiBIliB.

[Tporpamy po3pobiieHo 3amiss GopmyBaHHs (haxiBIilsd, 3AaTHOTO
BUKOHYBaTH CKJIQJHI 3aBJaHHs, IOB’s3aHI 3 MOJEIIOBAHHIM,
MPOEKTYBAHHIM, pPO3POOKOIO, YIPABIiHHAM Ta CYIPOBOIOM
iH(pOpMaLIIfHUX CUCTEM 1 TEXHOJOT1H, a TAKOXK 1HTEIeKTyaIbHUX
CUCTEM aHajizy Ta OOpOOKM JaHuUX B OpraHizamiiHUX Ta
TEXHIYHUX CHCTEMaxX Ha TMPAKTUYHOMY piBHI mpodeciiHol
JUSUTBHOCTI.

OCHOBHOIO TepeBarol0 MpOorpaMu MiArOTOBKU € (OpMYyBaHHS
MaKCHUMAaJIbHO UIMPOKOTO Mpo¢eciiHO-TEXHIYHOTO CBITOTJISAY
Mail0yTHpOro (QamiBusg B Traly3i KOMIT'IOTEPHHUX HayK Ta
opieHTaliss Ha mnotpedbu podortonasuiB IT-ramysi ta chepu
TEJIEKOMYHIKallii 1 CUCTEM 3B’S3KY.

OcHoBHuii Qoxyc
OCBITHBOI MpOrpamMu Ta
cremiaizamii

3arajibHa BWIA OCBiITa mepiioro (0akagaBPChKOro) pIiBHS B
rany3i  iHQopMaIiiHMX  TEXHOJIOTIH 32  CIEMiaJIbHICTIO
«Komm’toTepHi Hayku» Ha OCHOBI MOraubOieHoi 6a3oBoi
MOrOTOBKM Ta 3OAaTHOCTI O IMIBUAKOTO CaMOCTIMHOIO
OTIaHYBaHHS HOBHMH TE€XHOJIOTISIMU Ta CHCTEMaMHU.

BuBYeHHS HOBITHIX KOHIICMINH, Mojaeneld 1 MeToiB Teopii
QITOPUTMIB, OCHOBHHX IMapaJirM TPOEKTYBaHHSA U poO3poOKH
MpOrpaMHUX TPOJYKTIB, Wweb-TeXHOJOTiH Ta web-au3aiiny,
IITYYHOTO IHTEJIEKTY, TEXHOJIOTiH MapanelbHuX 1 pO3MOIIICHUX
o0unclieHb, TPOrpaMHUX METOMIB  3axuCTy iHdopmariii,
MOOLTHHHAX KOMYHIKaLi{ Ta iH)OKOMYHIKAI[IHTHAX TEXHOJIOTIH.
Knwouosi cnosa. KOMI'IOTEpPHI HayKH, CHCTEMHHH MMiIXif,
IITYYHAH 1HTENEKT, IHTENEKTyalbHUIl aHami3 jJaHux, Web-
TEXHOJOrii, NPUHHATTA pimenb, ynpaBhiHHA [T-mpoexramu,
napajenbHi Ta pO3MOIiUICHI OOYHMCIeHHs, 1H()OKOMYHIKaIiiHi
TEXHOJIOT11.




OcobauBocTi nporpamu

[Iporpama BpaxoBye TEPCHEKTHBHI HANPSMKH PO3POOOK
IITYYHOTO 1HTENEeKTy, 3abe3meuye TIJIMOOKI 3HAHHA ILOJO
CydaCHHX MOJIeJiel, METOIB, QJITOPUTMIB 1HTEJIEKTYaJIbHOTO
aHanmi3y JaHuX Ta TexHousorii Big Data, mepenbavae BUBUCHHS
CydJacHHUX 3ac001B 1HPOPMaIIITHO-KOMYHIKAI[IHHUX TEXHOJIOTIH.
[Iporpama po3pobneHa 3 ypaxyBaHHSIM 3arallbHOEBPOMEHCKUX
BUMOT JIO CTY/ACHTOLIEHTPOBAHOTO HaBYaHHS, MIKHAPOJIHUX
3pa3kiB Ta aupektuB European Standards und Guidelines der
ENQA, BpaxoByIOTbCS pEeKOMEHJaIli MiKHApOJAHOI acoriiari
obunciroBasnibHOi  TexHiku  (Association for  Computing
Machinery, Curricula Recommendations: Curriculum Guidelines
for Undergraduate Degree Programs in Computer Science,
Curriculum Guidelines for Undergraduate Programs in Computer
Science).

Ksamigikaris, 3100yTa B pe3ynbTaTi OCBOEHHSI MPOTPAMH, YITKO
BiJNOBiae OakanmaBpCchKOMY piBHIO HamioHanpHOi  pamKu
KkBamidikaiid y BHIIK OCBITI ¥ cucTemi KBamidikaiiid B
€BPONEHCHKOMY TIPOCTOP1 BUIIIOI OCBITH.

4 — IlpuaaTHicTh BUITYyCKHHUKIB

A0 MPAECBJAMTYBAHHA TAa NOAAJIBIIOT0 HABYAHHSA

IpuxatHicTs 10
npaneBJAIITYBAHHS

BunyckHuk Mojke IpalfoBaTH Ha MiANPUEMCTBAX AEpPKaBHOTO Ta
MPUBATHOTO CEKTOPY, Y BHPOOHUYMX Ta HAYKOBO-BHPOOHHUYMX
00’€THAaHHAX, HAYKOBO-AOCHIJHUX OpraHizalisfX, y JIep:KaBHUX
Ta OaHKIBCHKMX yCTaHOBaX, IHQOPMALIMHUX LIEHTpax Ha Mocaaax
BiMmoBiAHO 10 HamionanpHoro kiacudikatopa YKpaiHu
(Knacudikarop npodeciit - IK 003:2010):

2131.2 AnminicTpaTop 6a3u 1aHUX

2131.2 AnmiHicTpaTop JaHUX

2131.2 AnminicTpaTop JOCTymy

2131.2 AnmiHiCTpaToOp CUCTEMU

2131.2 InxkeHep 3 mporpaMHOro 3a0e3neueHHst KOMI'IOTepiB
2132.2 Imxenep-mporpamict

2132.2 Ilporpamicr (6a3a 1aHux)

2132.2 [IporpamicTt mpuKIagHUN

2139.2 Inxenep 13 3aCTOCYBaHHS KOMII'TOTEPiB

3121.2 daxisenp 3 iHGOPMALIHTHUX TEXHOJIOT1H

3121.2 ®axiBenp 3 pO3pOOKHM Ta TECTYyBaHHS MPOTPaAMHOTO
3a0e3neueHHs

3121.2 daxiBeup 3 po3poOIECHHS KOMITTOTEPHUX POTpam

3121.2 daxiBenp 3 KOMI'TOTEPHOI rpadiku (IU3aiHy)

IMomanbine HAaBYAHHSA

MoxnuBiCTb HaBYaHHS 3a IIPOrpPaMoro IPYyroro
(MaricTepchbKoro) piBHsl BUIIOi OCBITH

5 — BukjagaHH{ TA OLIHIOBAHHSA

Bukinananug ta

[Ipo6iieMHO-OpieHTOBaHE HaBYaHHS. BukiagaHHS MPOBOAUTHCA

HaBYaHHSA y ¢opMi JNeKkmiid, MyJIbTUMEIIHHUX JIEKIii, CceMiHapiB,
MPaKTUYHUX 3aHATh, JabopaTOpHUX poOIT, CaMOCTIMHOTO
HABYAHHS Ta IHIUBIAYaTbHUX 3aHATh.

OuinoBanus Ex3amenu, 3amiku, 3aXHUCT 3BITY 3 HPAKTHK, 3aXHCT KYpPCOBHX

pOOIT (TPOEKTIB), MyOIIYHUI 3aXUCT KBaTi(iKamiitHOT poOOTH.
OmiHIOBaHHS HABYAJIBHUX JOCSTHEHB CTYJICHTIB 3IHCHIOETHCS 32
HAIIOHAJPHOIO ~ MIKaJIO  (BIAMIHHO,  J00pe,  3aJ0BLIBHO,
HE3aJ0BUTBHO; 3apaxoBaHo, He3apaxoBaHo); 100-0arpHOO MIKATIOK




Ta wkanowo ECTS (A, B, C, D, E, FX, F)

6 — IIporpamMHi KOMIIETEHTHOCTI

InTerpaabna
koMmneTeHTHicTH (IK)

3MaTHICT, PO3B’A3yBaTH CKJIQJHI CHEIiali30BaHi TPaKTUYHI
npobiemMu y Tady3l KOMITIOTEpHHX Hayk abo B mporeci
HaBYaHHS], [0 Iependavyae 3acTOCYBaHHS TEOpid Ta METOIIB
iHpOpMaLIHUX TEXHOJIOTIH 1 XapaKTepU3yeThCS KOMIUIEKCHICTIO
Ta HCBU3HAYCHICTIO YMOB.

3araabHi
kommneTeHTHOCTI (3K)

1. 3nmaTtHicTh 10 aOCTPAKTHOTO MUCIICHHS, aHAI3Yy Ta CHHTE3Y.
2. 3MaTHICTH 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHUX CHUTYAIIisIX.
3. 3HaHHA Ta pPO3YMIHHS MpeIMeTHOi cdepu Ta PO3yMiHHS
npodeciiHOl AISTBHOCTI.

4. 3n1aTHICTH CIHIJIKYBAaTHCS JEPKABHOI MOBOIO SIK YCHO, TaK i
MTUCHMOBO.

5. 3maTHICTH CHINIKYBAaTUCS 1HO3EMHOIO MOBOIO.

6. 3maTHICTH BUYMTHCS 1 OBOJIOJIBATH CyJaCHUMH 3HAHHSIMHU.

7. 3paTHICTBH 10 MOLIYKY, 0OpoOJeHHs Ta aHai3y iH(opMmarii 3
PI3HUX JIKEPEIL.

8. 3maTHiCcTh reHepyBaTH HOBI i€l (KpeaTUBHICTD).

9. 3paTHICTB MpaIlOBaTH B KOMaH/II.

10. 3gatHicTh OyTH KPUTHYHUM 1 CAMOKPUTHYHUM.

11. 3paTHicTh IpHUIIMATH OOTPYHTOBAHI PIIIICHHS.

12. 3naTHICTh OLIIHIOBATH Ta 3a0€31MeuyBaTH SAKICTh BUKOHYBAaHUX
pOOIT.

13. 3naTHICTh AiSTH HA OCHOBI €TUYHUX MipKyBaHb.

14. 3naTHicTh peanizyBaTH CBOi IpaBa 1 OOOB’SI3KM SK YJICHA
CyCIIBCTBA,  YCBIMIOMJIFOBATH  I[IHHOCTI  T'POMAJISHCHKOTO
(BITBHOTO JEMOKPATUYHOTO) CYCIUJIBCTBA Ta HEOOXIIHICTh HOTO
CTaJIOTO PO3BUTKY, BEPXOBEHCTBA IpaBa, MpaB i CBOOO JIOANHH
1 TpOMaJITHUHA B YKpaiHi.

15.3gatnicte  30epiraTh  Ta  NPUMHOXXYBAaTH  MOpAJIbHI,
KyJIbTypHI, HAayKOBiI I[IHHOCTI W JOCATHEHHsI CYCHUIbCTBA Ha
OCHOBI PO3YMiHHA icTOpii Ta 3aKOHOMIPHOCTEH pPO3BUTKY
npeIMeTHOi raiysi, il Miclg y 3arajipHiii CHUCTeMi 3HaHb IPO
NPUPOAY W CYCIIIBCTBO Ta Y PO3BHUTKY CYCIIJIBCTBA, TEXHIKUA ¢
TEXHOJIOT1H, BUKOPUCTOBYBATH Pi3HI BUAM Ta (OPMH PYXOBOi
AKTUBHOCTI ISl aKTUBHOTO BiJIIMTOYMHKY Ta BEICHHS 3OPOBOTO
CHOCO0Y JKUTTSL.

daxoBi KOMIIETEHTHOCTI
cneniaabHocTi (PK)

1. 3patHicTh g0 MaTemMaTHyHOro  (OPMYIIOBAaHHA  Ta
JOCTIDKYBAaHHSI HETIEPEPBHUX Ta AMCKPETHHX MaTeMaTHYHUX
Mojieniel, OOrpyHTOBYBaHHS BHOOPY METOIB 1 MHIAXOIIB JUIs
pPO3B’SI3yBaHHS TEOPETHMUHUX 1 MNPUKIAJAHUX 3a7ad y raiysi
KOMIT'FOTEPHUX HayK, aHaJli3y Ta IHTepIpeTyBaHHS.

2. 3IaTHICTH A0 BUSIBJICHHS CTATUCTUYHUX 3aKOHOMIPHOCTEH
He/1eTepMIHOBAHUX SIBMILI, 3aCTOCYBaHHS METO/IB
OOYHUCIIOBANIBHOIO  IHTENEKTy,  30KpeMa  CTaTUCTUYHOI,
HEHpoMepe:keBOi Ta HEWiTKoi OOpoOKM JaHUX, METOIIB
MaIIMHHOTO HAaBYAHHS Ta TEHETHYHOTO TPOTPaMyBaHHS TOIIO.

3. 34aTHICTb A0 JIOTIYHOTO MHCICHHS, MOOYIOBH JIOTTYHHX
BHUCHOBKIB, BHUKOPUCTaHHS (OpPMaJbHUX MOB 1 Mojenei
AITOPUTMIYHUX OOYMCIIEHb, MPOEKTYBaHHs], pO3pOOJICHHA W
aHaJi3y aJrOpUTMIB, OIIHIOBaHHS IXHBOI €(EKTUBHOCTI Ta
CKJIaTHOCTi, PO3B’A3HOCTI Ta HEPO3B’S3HOCTI AITOPUTMIYHHUX




npoOyeM Ui aJIeKBaTHOTO MOJEIIOBAaHHS MpeIMEeTHHX cdep i
CTBOPEHHS IIPOTrPaMHUX Ta 1HPOPMALIHHIX CUCTEM.

4. 3paTHICTB BHKOPHUCTOBYBATH cy4JacHi METOIU
MaTEMaTHYHOTO MOJIETIOBaHHS O0’€KTIB, MPOIECIB 1 SBHIL,
pO3pOOIATH MOJENl W aNrOpUTMU YHCETHHOTO PO3B’SA3yBaHHS
3aJa4 MaTEeMaTUYHOI'O MOJICJIOBAHHS, BPAaXxOBYBaTH MOXHOKU
HaOIMKEHOT0 YHCEIIbHOTO PO3B’I3yBaHHS NpodeciitHuX 3a1ad.

5.  3parmicTh 3ailicHIOBaTH (OpMai3oBaHUN ONUC 3ajad
JTOCJTIDKEHHS OTiepalliii B OpraHi3aiiiiHO-TeXHIYHUX 1 COIIaIbHO-
EeKOHOMIUYHUX CHUCTeMax Pi3HOTO NpU3HAYEHHS, BU3HAYaTH IXHI
ONTUMabHI  PO3B’SI3KM, OyayBaTH MOJENl  ONTHUMAJIBHOTO
VIOpaBIiHHSA 3 ypaxyBaHHSAM 3MiH €KOHOMIYHOI CHTYarlii,
ONTUMI3yBaTH TPOIECH YIPABIIHHA B CHCTEMax pI3HOTO
NpU3HAYCHHS Ta PiBHS lepapxii.

6. 3paTHICTP 10 CHCTEMHOTO MHUCJEHHS, 3acTOCYBAaHHS
METOJIOJIOTii CHCTEMHOTO aHami3y IS JOCTIKEHHS CKIaJIHUX
npobjeM  pi3HOI  mpupoau, MeTomiB  (dopmamizamii  Ta
PO3B’sA3yBaHHS CHUCTEMHHUX 3a]ad, O[O0 MAIOTh CYNEpewINBI LiMi,
HEBU3HAYEHOCTI Ta PU3HKH.

7. 3maTHICTH 3aCTOCOBYBATH TEOPETHYHI Ta MPAKTUYHI OCHOBU
METOJIOJIOT1i Ta TEXHOJOTii MOJEIIOBAaHHS IJS JIOCIHiKEHHS
XapaKTepUCTHK 1 TMOBENIHKA CKJIaJHUX OO'€KTIB 1 CHCTEM,
MPOBOJIUTA OOYHMCITIOBAIBHI €KCIIEPUMEHTH 3 OO0poOKOow U
aHaJi30M pe3yNbTaTiB.

8. 3maTHICTb TNPOEKTYBaTH Ta pPO3pOONIATH HpOTrpamHe
3a0e3neyeHHss 13 3aCTOCYBaHHSM  PI3HUX  Mapajurm
MporpaMyBaHHS:  y3arajllbHEHOro, 00’€KTHO-OPIEHTOBAHOTO,
(YHKITIOHATLHOTO, JIOTIYHOTO, 3 BIAMOBITHUMH MOJICIISIMH,
METOJlaMU W anropuTMamMu OOYHCIEHb, CTPYKTYpaMH JaHUX 1
MeXaHi3MaMH YIpaBITiHHS.

9. 3parHicTh peanizyBaTH OaraTOpiBHEBY OOUYHMCIIIOBAIbHY
MOJICIb Ha OCHOBI apXITEKTypH KIIEHT-CEPBEPY, BPaXOBYIOUU
0a3u JaHMX, 3HaHb 1 CXOBMILA JIaHUX, BUKOHYBaTH PO3NOJALICHY
00poOKy BeNMMKWX HAOOpIB JaHWX Ha KiIacTepax CTaHAAPTHUX
cepBepiB  ans  3a0e3neueHHs ~ OOYMCIIOBAIBHUX  MOTped
KOPHCTYBauiB, 30KpeMa Ha XMapHHUX cepBicax.

10. 3paTHICTH 3aCTOCOBYBaTH METOJOJIOTIi, TEXHOJOrii Ta
IHCTpYMEHTAJIbHI 3aCO0U AJISl YIIPaBIiHHS IPOLEcaMH KUTTEBOTO
UKITY 1HQOpMaUifHMX 1 NPOTrpaMHUX CHUCTEM, IMPOIYKTIB 1
CepBiCiB 1H(POpPMALIMHNX TEXHOJOTIA BIAMOBIIHO 1O BHUMOT
3aMOBHHKA.

11. 3pmaTHICTH 1O IHTENEKTYaJbHOTO aHAJI3y JaHUX HAa OCHOBI
METO/IiB OOYHCIIOBAILHOTO 1HTEJEKTY BKIIIOYHO 3 BEJIMKHUMH Ta
MOTaHO CTPYKTYPOBAaHHMMHU JIaHUMH, IXHBOI  OINEPATHUBHOI
o0poOKM Ta Bizyanmizauii pe3ynbTaTiB aHalizy B IpoLeci
PO3B’sI3yBaHHS NPUKIATHUX 3a]a4.

12. 3paTHicTh 3a0e€3MEYUTH OpraHi3allilo O0YHUCITIOBATHLHUX
mporeciB B 1HGOPMAIITHUX CHUCTEMax PI3HOrO MPU3HAYEHHS 3
ypaxyBaHHAM  apXiTeKTypH, KOH(]IrypyBaHHs, IOKa3HHUKIB
pEe3YNbTAaTUBHOCTI (YHKIIOHYBAHHS OIEpAlIfHUX CHCTEM 1
CHCTEMHOT'0 IPOTPAMHOT0 3a0€3MeUeHHS.

13. 3matHiCTE 110 pO3pOOKHM MEpPEKEBOro  MPOrpaMHOro




3abe3nedyeHHs, mo (YHKIIOHYE Ha OCHOBI PI3HHUX TOIOJOTIH
CTPYKTYPOBAHHX Ka0eJbHUX CHCTEM, BUKOPUCTOBYE
KOMIT FOTEpHI CUCTEMH W Mepexki Iepefadi JaHUuX Ta aHaJi3ye
AKICTh POOOTH KOMIT FOTEPHUX MEPEX.

14. 3pmaTHICTH 3aCTOCOBYBAaTH METOJM Ta 3acO0M 3a0e3TMeUCHHS
iHpopmaniiiHoi  Oe3nmeku, po3poONATH W eKCIUTyaTyBaTu
crieliajibHe TMpOrpaMHe 3a0e3MeUeHHs 3aXUCTy 1H(hOpMaIliiHUX
pecypciB 00’ €KTiB KpUTHYHOI iHpOpManiiHoi iHppacTpyKTypH.
15. 3pmatHicTh 10 aHami3y Ta (DYHKI[IOHAIBHOTO MOJICITIOBAHHS
0i3Hec-TiporieciB, MOOYZOBHM Ta TMPAKTHYHOTO 3aCTOCYBAHHS
(GyHKIIOHATBFHUX ~ MOJIEJeH  OpraHi3aiiiHO-€eKOHOMIYHHMX 1
BUPOOHUYO-TEXHIYHUX CHUCTEM, METOJIIB OI[IHIOBAaHHS PHU3UKIB
IXHBOT'O TPOEKTYBAHHS.

16. 3naTHicTh peani3oByBaTH BHUCOKONPOJYKTHBHI OOUMCIICHHS
Ha OCHOBI XMAapHHUX CEpBICIB 1 TEXHOJIOTiH, MapajelbHUX 1
pO3MoAiIeHNX OO0YMCICHb TpHU poO3poOIi ¥ excruryaTarii
PO3MOAICHUX CUCTEM IapasesbHOi 00poOKu iH(popMarrii.

17. 3parHicte po3pobastu koprnopatuBHi \Web-momatku i3
3aCTOCYBAaHHSIM Cy4aCHUX TE€XHOJOTIH Ta IHCTpyMEHTapio.

18. 3pmaTHiCT BUKOPHUCTOBYBATH TEXHOJOTI Ta mMaTepHHU
MporpaMyBaHHS Ui BUPILIEHHS HalO1IbII MOMIMPEHUX 3aBJaHb;
MouGiKyBaTH HasBHI MaTepHU AJIs BUPIMIEHHS KOHKPETHOTO
3aBJIaHHSA [IPU CTBOPEHI IPOTrPAMHOI CUCTEMHU.

19. 3naTHicTh 3a0e3MmeuyBaTH SIKICTh KOMIT FOTEPHUX CUCTEM Ta
OI[IHIOBATH IXHI TOKAa3HUKKM SKOCTI 3  BUKOPHCTAHHAM
BIJIMTOBITHUX MOJIEJICH Ta 3ac00iB HA BCIX €Tarax po3poOKH.

20. 3HaHHA TEOPEeTHMYHUX OCHOB, IMPOLECIB 1 MpoLEeaAyp
yIIpaBITiHHS IT-mpoexramuy, CTaHJApTIB, METOIOJIOTIN
opraHizanii Ta TPHUHIMIIB KOMaHAHOI pPOOOTH; 3OATHICTH
MPAIOBaTH 3aCTOCOBYBATH TPOTPAMHI CHCTEMH TIPOEKTHOTO
VIOpaBIiHHS; 3HAHHS METOJIB OLIHIOBaHHS PU3HMKIB Ta IXHHOTO
3arobiranns B [T-poekTax.

21. 3patHicTh BuKOpucTOoBYBaTH Metoau Data Mining s
aHajizy Ta  CTpyKTypu3aiii OaraTOBUMIpHHUX  JTaHMX 1
MOJNANbIIOTO  IXHHOIO  BUKOPHCTAHHS NI PO3B’SI3aHHSI
MPUKIIATHAX 3a]1a4.

22. 3paTHICTBH A0 aHAI3y XapaKTepUCTHK JKepen iHpopmalii,
BHOOPY €(PEeKTUBHUX METOIB Ta AITOPUTMIB KOJYBaHHS JaHUX B
KOMIT IOTEPHUX 1H(HOPMAIITHUX TEXHOJIOTISX.

23. 3maTHICTH  BUKOPHCTOBYBAaTH  0a30Bi  CXEMOTEXHIYHI
pIIICHHS Ta 3aCO0M MOJEIIOBaHHS 1711 TOOYIOBU KOMIT FOTEPHUX
CUCTEM.

24. 3paTHICTH TPOEKTYBATH Ta peayli30ByBaTU MpPOTpamMHe
3abe3nedeHHsT 1HPOPMAIIMHIX KOMIUIEKCIB JJISI PI3HOMaHITHUX
olnepamiifHuX CHUCTEeM Ta HporpaMHux (pedMBOpKIB i3
3aCTOCYBaHHSAM CydYacHHX 0i0JioTeK  Kpoc-Tu1aTopMHOTO
porpaMyBaHHS, NPOBOJWTHA TECTYBaHHS Ha JIEKUIBKOX
amapaTHUX IutaTopMax, yYIPOBAHKYBATH ¢ MIATPUMYBATH
poboTy iHpOopMAIIHHUX CUCTEM Ha CY4aCHUX IIaTdopMax.

25. 3paTHICTH 3M1MCHIOBATH MOHITOPUHT Ta aJMIHICTPYBaHHS
3araJILHUIMH CUCTEMHUMH PECypCaMM 3 BUKOPUCTAHHSIM METOJIIB
Ta IPOrpaMHUX 3ac00iB KOHTPOJIIO Ta KEPYBaHHS.




26. 31aTHICTP BUKOPHCTOBYBATH 3HAHHS Ta HABUYKH B Talry3i
€JIEKTPOTEXHIKU Ta EJICKTPOHIKH Ul KOHTPOJIO Ta JAiarHOCTUKU
TEXHIYHUX 3ac001B 1HHOPMAIIHHUX CUCTEM.

27. 31aTHICTH 3aCTOCOBYBATH MPHUHIIUIIUA, METOIU Ta alTOPUTMHU
KOMIT'IOTEpHOT  Tpadikud Mg yac po3poOku  rpadiuyHuX
iHTepdeiiciB B3aeMO i JTIOJUHH 3 KOMIT'IOTEPOM.

28. 3patmicte  3actocoByBath  CASE-3aco0u  mig  4ac
MPOEKTYBaHHS 1HPOPMAIIWHUX CUCTEM 3 BUKOPHCTAHHSAM
METOIB aHaji3y, MOJEIIOBaHHSI Ta PEIHKUHIPUHTY Oi3HEC-
MIPOIIECIB.

29. 3pmarHICTH 10 aHami3y 3arpo3 Ta IPOEKTYBAHHS 3aco0iB
3axucty iHGopMmamii B  iHPOpPMAIIHHUX CHUCTEMaX, IO
repeabadae 3HaHHS OpraHi3alliiHUX, TEXHIYHUX, aJITOPUTMIYHUX
Ta IHIIUX METOAIB TOOYIOBH CYYaCHHX CHCTEM 3axXHCTy
iH(opmarrii.

— IIporpamHi pe3yJibTaTH HAaBYaHHS

I1P1

3acToCOBYBAaTH 3HAHHSA OCHOBHHX (DOpM 1 3aKOHIB aOCTpPaKTHO-
JIOTIYHOT'O MUCJIEHHSI, OCHOB METOOJIOTIi HayKOBOT'O IMi3HAHHS,
dopM 1 MeTOIiB BMIYYEHHs, aHalizy, OOpOOKM Ta CHHTE3Y
1HdopMallii B IpeAMETHIN ray3l KOMI'TOTEPHUX HaYK.

I1P2

BukopucroByBatu Cy4YacHHI1 MaTeMaTUYHHI armapar
HETNEepepBHOTrO Ta JUCKPETHOrO aHalizy, JiHIHHOI anredpw,
aHATITHYHOI TeoMeTpii B  mpodeciiHId  MisUTBHOCTI IS
PO3B’sI3aHHSA 33/1a4 TEOPETHYHOTO Ta MPUKIATHOTO XapaKTepy B
IIPOIIeCi MPOEKTYBAHHS Ta peaiizaiii 00’ eKTiB iHpopMaTHU3aIllii.

I1P3

BukopucToByBaTH 3HaHHS 3aKOHOMIPHOCTEH BHIAIKOBHX SIBHII,
iXHIX BJIAacCTUBOCTEH Ta omepamii Hag HUMH, MoJeNeil
BUITaJIKOBUX TPOIIECIB Ta CyYaCHUX MPOrPAMHUX CEPEIOBHII JUIS
PO3B’A3yBaHHS 33/1a4 CTATUCTUYHOI OOpOOKM AaHUX 1 MOOYJOBH
IPOTHO3HUX MOJETEH.

11P4

BukopuctoByBaTM  METOAM  OOYMCIIOBAJIBHOIO  IHTEJIEKTY,
MaIIMHHOTO HaBYaHHS, HEWPOMEPEKEBOI Ta HEUITKOI 0OpOOKH
JAaHUX, TEHETUYHOTO Ta EBOJIOLIMHOTO MporpamMyBaHHsS JUIs
PO3B’SI3aHHA 3amaq pO3Ii3HaBaHHS, MIPOTHO3yBaHHS,
kiacuikarii, izeHTUdiKalii 00’ €KTiB KepyBaHHs TOLIO.

I1P5

[IpoextyBaTH, pPO3pOOJATH Ta  aHANI3yBaTU  AJITOPUTMHU
pO3B’s3aHHsA OOUYMCITIOBAJILHUX Ta JIOTIYHUX 3a/1ad, OIIHIOBATH
e(peKTHBHICTh Ta  CKJIAJHICTh  aJIrOPUTMIB HAa  OCHOBI
3aCTOCYBaHHS  (OpMambHHX  MOJENeHd  ajJropuTMIiB  Ta
004MCIIOBaHUX (QYHKLIH.

[1P6

BukopucToByBaTH METOAM YHCEIHHOTO AHM(EpeHIiOBaHHSI Ta
IHTEeTPYBaHHS b yHKITIH, PO3B'sI3aHHSA 3BUYAHHUX
TudepeHIliaTbHIX Ta  IHTETPAJIbHUX PIBHSAHb, OCOOJIMBOCTEH
YHUCENIFHUX METOMIB Ta MOXIIMBOCTEH IXHBOI ajamrarii 10
IH)KEHEpHUX 33/a4, MaTh HAaBUYKH NPOTpPaMHOI peaiizamii
YHCEIIHUX METOJIB.

I1P7

Po3yMiTH TpHHIMON MOJEIIOBaHHS OpraHi3alliifHO-TEXHIYHUX
CHCTEM 1 omepalliii; BUKOPUCTOBYBATH METOIU JOCHIJKCHHS
omepailiif, pO3B’sA3aHHSA OJHO- Ta OaraTOKpUTEpiaJIbHUX
OIITUMI3aIi HHUX 3ama4 JIHIHHOTO, HUIOYHUCEILHOTO,
HEJIIHIHHOTO, CTOXaCTHYHOTO IPOTPaMyBaHHSI.




I1P8

BuxopucToByBaTH METOOJIOTII0 CHCTEMHOTO aHali3y 00’ €KTiB,
noporeciB 1 cucTeM NS 3a1ad  aHaji3y, MPOTHO3YBaHHA,
VOpaBIiHHSA Ta TPOEKTYBAaHHS JIMHAMIYHHMX IIPOIECIB Yy
MaKpOEKOHOMIYHUX, TEXHIYHHMX, TEXHOJOTIYHUX 1 (DIHAHCOBHX
00’€KTax.

I1P9

Po3pobiisT  mporpamHi  Mozeni  NPEIMETHHX  CEpPEeOBHII,
BUOMpATH MapagurMy MporpamMyBaHHs 3 MO3MIINA 3pYYHOCTI Ta
SIKOCT1 3aCTOCYBaHHS JUIsl pealizallii METOAIB Ta aJrOpPUTMIB
PO3B’s3aHHA 33]]a4 Yy Taxy3i KOMIT IOTEPHUX HayK.

I1P10

BukopucToByBaTH IHCTpYMEHTAJIBHI 3aCO0M PO3POOKH KITI€HT-
CEpBEpHHX 3aCTOCYBaHb, NMPOEKTYBATH KOHIENTYaJIbHI, JIOT14HI
ta ¢i3uyHi Mozeni 0a3 NaHUX, PO3POOJSATH Ta ONTUMI3yBaTH
3alUTU 10 HUX, CTBOPIOBATH PO3MOALNICHI 0a3M JaHMX, CXOBHIIA
Ta BITPUHM J1aHUX, 0a3M 3HaHb, 30KpeMa Ha XMapHUX cepBicax, i3
3aCTOCYBaHHSIM MOB BEO-IIPOrpaMyBaHHSI.

I1P11

Bononith  HaBUYKamMM  yIOpaBiiHHSA ~ JKUTTEBUM  LIUKJIOM
MIPOTrPaMHOTO 3a0e3nevYeHHS, MIPOJTyKTiB 1 CEepBICIB
iHpOpMaLiIfHUX TEXHOJOTIH BIIMOBIIHO A0 BUMOI 1 0OMEXEHb
3aMOBHUKA, BMITH pPO3POOJSATH TPOEKTHY JIOKYMEHTAIIIIO
(TeXHIKO-eKOHOMIUHEe OOIPYHTYBaHHsA, TEXHIUYHE 3aBJaHHA,
O13Hec-TIIaH, Yroay, IOTOBip, KOHTPAKT).

I1P12

3acToCOBYyBaTH METOAM Ta aJIrOPUTMH  OOYHCITIOBAILHOTO
IHTENIeKTY Ta IHTEJEeKTyaJbHOI'O aHaji3y JaHuX B 3ajJayax
Kiacudikarii, MPOTHO3YBaHHS, KJIACTEPHOTO aHami3y, MOIIYKY
acoIllaTUBHUX  MpPaBWI 3  BUKOPUCTAHHSAM  IPOTPAMHHX
IHCTPYMEHTIB MiATPUMKH OaraTOBUMIPHOTO aHaI3y IaHMX Ha
ocHOBI TexHounoriid DataMining, TextMining, WebMining.

I1P13

BomonitTh MOBaMH CHCTEMHOTO TpPOTPaMyBaHHS Ta METOIaMH
po3po0KKM TporpaM, IO B3AEMOAIIOTh 3 KOMIOHEHTaMHU
KOMIT FOTEPHUX CHCTEM, 3HATH MEPEXKHI TEXHOJIOT1i, apXiTeKTypH
KOMIT'IOTEPHUX MEpeX, MaTH NPaKTU4YHI HABUYKUA TEXHOJOTii
aJAMIHICTpYBaHHS ~ KOMIT IOTEPHMX  MEpeX Ta  IXHBOTO
POTPaMHOT0 3a0€3MeYEeHHS.

I1P14

3actocoByBatu  3HaHHS  Metomonyorii Ta  CASE-3aco0iB
MPOEKTYBAaHHS CKJIQJIHUX CHCTEM, METOMIB CTPYKTYpPHOTO
aHanizy CHCTEM, 00'€KTHO-OPIEHTOBAHOT METOI0JIOTIT
MPOEKTYBaHHS TIPH PO3poO0Il Ta JOCHIHKEHHI (DYHKIIIOHATIBHUX
MoJieNield OpraHizaliifHO-eKOHOMIYHMX 1 BUPOOHUYO-TEXHIUHUX
CUCTEM.

ITP15

Posymitn koHmenmito iH(opMamiiiHOi Oe3neKkHu, NPUHIUIN
0e3MeYyHOro  MPOEKTYBaHHS  MPOTPAMHOTO  3a0€3MEUCHHS,
3a0e3nedyBaTd O€3MEKy KOMITIOTEPHUX MEpPEeX B yMOBax
HEIMOBHOTH Ta HEBU3HAYEHOCTI BUXIJHUX JAHUX.

I1P16

BukonyBaT  mapanenbHi Ta  pO3MOAUICHI  OOYMCIICHHS,
3aCTOCOBYBAaTH  4YHCEJIbHI ~ METOOW Ta  QITOPHUTMHU  JUIS
napajenbHUX CTPYKTYp, MOBU TNapajeilbHOrO MpOTrpaMyBaHHS
MIPU PO3pOOII Ta eKCIUTyaTallii mapajeabHOTrO0 Ta PO3MOIIICHOTO
MIPOTPAMHOTO 3a0€3MECUCHHS.

P17

Po3pobnisT  mporpamuHe  3abe3medeHHS  CHUCTEM  PI3HHX
apxiTeKTyp 3  BHUKOPHUCTaHHSIM  BIAMOBIIHUX  CYyYaCHHX
TEXHOJIOT1M, maTepHiB Ta CepBiciB, 3a0e3MeuyBaTu pPO3MOJIICH]
0o0YMCIIeHHS Ta PO3pOOJSATH JAOKYMEHTH Ta ¢opMu B web,




ONHUCYBAaTH Ta PO3po0JsATH Web-cepBicH.

I1P18

3abe3neuyBatu e(eKTUBHE yIIpaBIIiHHSA AKICTIO
KOMIT FOTEPHUX CHCTEM Ha OCHOBI BHKOPHMCTAHHS BIJIIOBIIHUX
METOOJIOT1, Mozene Ta IHCTpyMEHTaJIbHHUX 3ac00iB.

I1P19

BukopucToByBaTH MOJENi CHCTEM MAacOBOTO OOCIyrOBYBaHHS;
METOAOJIOTl HMOBIPHICHOTO Ta IMITAIHHOTO MOJIEIIOBaHHS
00’€KTiB, TpOLECIB 1 CHCTEM; IJIaHyBaHHS Ta IPOBEACHHS
CKCIIEPUMEHTIB 3 MOJICIISIMU, IIPUHHATTS PIIICHD JIJIS JOCATHCHHS
METH 3a pe3y/IbTaTaMt MOJICITIOBAHHS.

I1P20

3HaHHS apXITeKTypu KoMmI 'torepa, (yHKOiA omnepamiiHux
cucteM (OC), mporpamHux iHTepdeiciB O  JIOCTYIy
NpUKIAAHUX TporpaM 10 3acobiB OC, MOB CHCTEMHOIO
OporpaMyBaHHS Ta  METOJIB  PO3pOOKH  mporpam, IO
B3a€MOJIIFOTh 3 KOMIIOHEHTAMH KOMI FOTEPHHUX CHCTEM.

I1pP21

3acTOCOBYBAaTHM 3HAHHS MEPEXKHHUX TEXHOJIOTIH, apXiTeKTypH
KOMIT FOTEPHUX MEPEK, TEXHOJIOT11 a/IMIHICTPYBaHHS
KOMIT IOTEPHUX MEpEX Ta IXHOT'O MPOTPaMHOT0 3a0e3MeUYeHHS B
npolieci BUKOHAHHS PO3MOAITICHUX 0OYUCIICHb.

[1P22

BononiTi 3HaHHSMU OCHOBHUX HOHATH Ta 3aKOHIB €JIEKTPHUUHUX
KUI, METOJIB aHajli3y YyCTAJICHHX Ta TMEPEeXiTHUX TPOIECIB Y
JTHIMHUX eJTeKTPUYHUX KOJIAX 13 30Cepe/DKEHUMH MapaMeTPaAMHU.

I1P23

3acToCcOBYBAaTH 3HAHHS TEOPETUYHUX 3acajl Teopii iHpopmarii Ta
KOJTyBaHHS, OCHOBHHUX METOJIB OIIIHKH KUIBKOCTI iH(MopMmarlii,
CYy4aCHUX QITOPUTMIB KOAYBAaHHS JJISl JKEpEl MOBIIOMIICHD 1
3aco0iB TepenaBaHHS JAaHUX KaHAJTaMH 3B’S3Ky, METOMIB Ta
QITOPUTMIB ~ CTUCHEHHS  JaHUX, HPUHIMIIB  MOOYIOBU
3aBaIOCTIHKMX KOJMIB Ta IXHBOTO BHKOPHUCTaHHS B Cy4aCHHUX
KOMIT'IOTEpPHUX iH()OpMAIiHHUX cHCTEMaX.

[1P24

3HaHHS (QyHIAMEHTAIBHUX OCHOB pPOOOTH 0a30BHX CJIIEMCHTIB
KOMIT'FOTEPHUX CUCTEM, TEXHIYHUX XapaKTePUCTHUK €JIEMEHTIB Ta
iXHBOrO BIUIMBY Ha POOOTY CUCTEM, 0a30BHX CXEMOTEXHIYHHMX
pileHs st 00poOKU IIM(PPOBUX CUTHAIIIB.

I1P25

BonoaiTn  mpuHOMIAMH, ~ METOJaMH  Ta  QJITOPUTMaMHU
KOMITIOTEpHOI Tpadiku, 3acTOCOBYBATH iX JUiA peaizarii
rpadiuHUX Ta MYIBTHUMEIIMHUX MOKJIHMBOCTEH Yy TPHUKIATHUX
CUCTEMaX.

I1P26

3acTOCOBYBAaTH 3HAHHS KOHIICTIIIH Ta METOiB MOOYIOBH KpOC-
m1atpOpMHOTO  MPOTPAMHOTO  3a0e3MEYEeHHs,  BOJOJITH
JEKITbKOMa Cy4acHUMH (ppeHMBOpKaMH, BKIIOYHO 3 KpOC-
1athopMHUM TpadiyHUM iHTEpdeiicoM KopucTyBaya.

8 — Pe

CypcHe 3a0e3nevYeHHs peaJizanii nporpamu

Kaapose 3a6e3neuenns

Peamizamis mnporpamu  3a0e3medyyeTbcs — KaJpaMHd — BHUCOKOI
kBamidikaiii, SKi MalOTh 3HAYHUA JOCBIJ  HaBYaJIbHO-
METOAMYHOI, HAYKOBO-AOCIITHOI Ta THPaKTHYHOI poOOTH, €
BU3HAHWUMH TpodecioHasamu 3a paxom.

Jlo peamizamii mporpamm 3aiydaeTbcs He MeHine HibK 50%
HAayKOBO-TICIATOT1YHMX TMPAIIBHUKIB, $KI MarOTh HAyKOBHH
CTyMiHb Ta/ab0 BYeHE 3BaHH], HE MeHme HiK 25% MarTh
HAayKOBUH CTYMiHb JOKTOpPA HayK ab0 BUCHE 3BaHHS mpodecopa.
PeanizoBana cucremMa mnpodeciifHOro poO3BUTKY BHKIJIAJAdiB,




30KpeMa MUITXOM CITBIparii 3 mpoBigHUME [ T-KOoMITaHisIMHU.
Jlo ocBiTHBOTO TpolLecy 3anydaroThest podoronasui IT-chepu Ta
poQeClOHATU-TNIPAKTHKHN B TAIY31 KOMIT IOTEPHUX HAYK.

MarepiajJibHO-TeXHIYHE
3a0e3nme4eHHs

Peanizartist mporpamu 3a0e3meuyeThes:
- TMPUMINICHHSIMH JJIs IPOBECHHS HABYAIBLHUX 3aHATH Ta
KOHTPOJIbHUX 3aXO/IiB;

- MYJNbTUMEAIMHUM  OOJaJHAaHHAM [  OJHOYACHOTO
BUKOPHCTAHHS B HABYAIBHUX ayAUTOPIfX;
- HasBHICTIO  COLIaJBbHO-IOOYTOBOI  iH(paACTPyKTypH,

30kpeMa O0i0IOTeKH 3 YHTaIbHUM 3aJIOM, TYPTOKUTKIB;
KOMIT'IOTEPHUX POOOYMX MiCIlb, J1a0OpaTopiid, IOJNIrOHIB,
oOJaiHaHHA, YCTAaTKyBaHHs, IOCTyny 10 IHTepHery Ta
iHpopMalifHUX pecypciB, HEOOXITHMX /I HaBYAHHS,
BUKJIQJAalbKO1 Ta HAYKOBOI MisTIBHOCTI.

Indopmauniiine Ta
HABYAJIbLHO-METOINYHE
3a0e3neYeHH

3abe3rneyeHicTh 0i0IOTeKH BITYM3HSHUMHU Ta 3aKOPJIOHHUMU

daxoBUMH TEPIOAMYHUMH BHIAHHSAMH  BIIOBITHOTO abo
CIOPITHEHOTO  OCBITHIM  mporpami  mpo¢iigro,  30Kpema
€JIEKTPOHHHUX.

HasBHicTh 0e€30MIaTHOTO AOCTYIYy BHKIAmadiB 1 3700yBadiB
BUIIOT OCBITHM A0 0a3 MaHUX MEpPIOAMYHUX HAYKOBUX BHJIaHb
aHTJ1HCHKOI0 MOBOIO BIAMOBITHOTO a00 CIIOPITHEHOTO MPOdIITIO.
HasBHicTh o¢iniiiHoro BeO-caliTy 3akiafy OCBITH, Ha SIKOMY
po3MillleHa OCHOBHa iH¢opMmaliss npo HOro AisUIbHICTh
(cTpykTypa, JineH3ii Ta cepTudikaTM NOpPO  aKpPEeAUTALIIo,
OCBITHS/0CBITHRO-HAyKOBa/ BHJIaBHUYA/ aTecTalliiiHa (HayKOBHX
KaJpiB) JisUIbHICTh, HaBYaJbHI Ta HAYKOBI CTPYKTYpHI
MIIPO3IIIM Ta iXHIM CKIajA, Mepelik HaBYAIbHUX JAHCIMILIIH,
[IpaBUJia IpUoOMy, KOHTaKTHa 1HpOpMaILis).

HasiBHICTH €JEKTPOHHOTO pecypcy 3akiagy OCBITH, SKHUI
MICTHTh MaTtepiajau, HeOOXi/IHI JJIS HaBUaHHS, BHUKJIAJAIBKOI Ta
HAYKOBOI JiSUTHHOCTI.

9 — AkageMiuHa MOOLILHICTE

HanionajbHa KpeguTHA
MOOIIBHICTE

Ha 3aranpHux mizicraBax y Mexax YKpaiHu.
Ha ocHOBI  JIBOCTOpPOHHIX JOTOBOPIB
HAI[IOHAIBHOIO aKaJeMi€l0 3B 53Ky IM.
3aKjaaMH BUIIOT OCBITH YKpaiHH.
MOXITUBICTH MTOJIBIHHOTO JUIJIOMYBAaHHSI.

Mk  Onecbkoro
O.C. IlomoBa Ta

MixknapoaHa KpeauTHA
MOOIIBHICTH

VY pamkax mporpamu €C Epasmyc+ Ha OCHOBI JIBOCTOPOHHIX
JnoroBopiB MK OJEChKOIO HAlllOHAJIBHOIO aKaJeMIEI0 3B’S3KY
iM. O.C. TlonoBa Ta HaBYaJIbHUMU 3aKJIaJJaMU 3apYO1KHUX KpaiH-
napTHepiB.

MO>KJTMBICTh MOJIBIHOTO TUTIJIOMYBaHHSI.

HaBuyanHd iHO3eMHHX
3100yBaviB BUILIOL
ocBiTH

Ha ocHoBi moroBopiB (yrom) mix Oechkow HaIllOHATHHOIO
akanemiero 3B’s3ky iM. O.C. TlomoBa Ta 3akiajamMu BHUILOI OCBITH
1HO3EMHUX KpaiH.




2. IlepeJiik KOMIIOHEHT OCBITHbO-NIPodeciiiHOl MporpamMu Ta iXHs JOriyHa

NOCJiA0BHICTH
2.1. Ilepemik kommonent Ol
Kon v/n KowmmnoneHTH 0CBiTHROT IpOTpaMu Kinmpkicts dopma
(HaBYAIBHI JUCIUITIIHU, KYPCOBI IPOEKTH (POOOTH), TPAKTHKH, KpEIUTIB MICYMK.
kBasigikariiiaa poboTa) KOHTPOJTIO
1 2 3 4
O060B’s13k0Bi kKomnonenTn OI1
1.1 IIUKJI 3ATAJIBHOI MJITOTOBKU 61
1.1.1. JUCHHUIIITHA TYMAHITAPHOI MZITOTOBKX 29
I'TL.O.1 Ictopis Vkpainu Ta ykpaiHChKOi KyIbTypU 3 icIuT
I'T1.O.2 IHo3eMHa MOBa 6 iCIIHT
I'TL.O.3 Ykp. MoBa (3a mpod. cupsMyBaHHIM) 4 3aITiK
I'T1.0.4 Dinocodis 4 ICIIUT
I'TI.O.5 Di3uyHE BUXOBAHHS 12 3aIiK
1.1.2 JUCUMIJIIHU ®YHAAMEHTAJBHOI NIATOTOBKH 39
®I1.0.1 JluckpeTHa MmaTeMaTHKa 4 3aIiK
DI1.0.2 Buma matemaruka 15 3aITIK
Teopist iIMOBIpHOCTI, HMOBIpHICHI POIIECH Ta MaTEMaTHYHA .
®I1.0.3 CTAaTHCTHKA 3 et
®I1.0.4 YucenapHi METOIH 3 3aJK
®I1.0.5 Teopist anropurmis 3 iciut
®I1.0.6 MaremMaTHYH1 METOIU JIOCIIKSHHSI OTIepallii 4 ICIIUT
OI1.0.7 Teopist TpUAHSTTS pillIeHb 3 3aliK
@I1.0.8 Dizuka 4 3aJIIK
1.2 UKJI MPO®ECIMHOI NIJITOTOBKU 110
II1.0.1 AnropuTMi3alis Ta MporpaMyBaHHI 10 iciuT
I111.0.2 EnexkrpoTexHika Ta eJIEKTPOHIKa 3 3aJTIK
I1I1.0.3 Kowmr’rorepHa rpadika 3 3aTiK
I111.0.4 Kowmn’rorepHa cxeMOTeXHiKa Ta apXiTeKTypa KOMIT I0TepiB 4 3aITiK
I111.0.5 Opranizanis 6a3 JaHUX Ta 3HAHb 4 ICTIUT
[II1.0.6 Besneka KUTTENUIEHOCTI Ta 0XOPOHA Tpatli 3 3aITK
I111.0.7 Texnoorii 3axucty iHdopmarrii 4 ICTIIUT
II1.0.8 MeTo1 Ta CHCTEMH IITYYHOTO IHTEIEKTY 4 icuT
II1.0.9 TexHOJIOTi1 pO3NOAUIEHHX CHCTEM Ta MapajeIbHIX 00YHCIeHb 5 icuT
I11.0.10 MoOuThHI KOMYHIKAITil 3 iCIIHT
MI1.0.11 Yupasniaas [T-npoexramMu 5 iciuT
I111.0.12 CucteMHMH aHai3 3 3aJiK
I111.0.13 006’ €KTHO-OpiEHTOBAHE TPOTPAMYBAHHS 4 iciuT
[1I1.0.14 OmneparriiiHi CHCTEMHU 3 3aJIiK
II1.0.15 Kowmn’rorepHi Mepexi 4 iCIIAT
[II1.0.16 [HTEeNeKTYapHII aHAI3 JTaAHUX 4 ICITUT
I111.0.17 Mo iesIl0BaHHS CUCTEM 4 ICIIUT
II1.0.18 Kpoc-miargopmene nporpamMmyBaHHs 3 3aIiK
I111.0.19 Beb-TexHouiorii Ta Be0-an3aiin 9 iciuT
I111.0.20 ITpoekryBanHs iHQOpMaLIHUX cHCTEM 4 ICTIUT
I111.0.21 HapuasipHa npakTrka 3 3aJiK
I111.0.22 BupoOHnuua nmpaktika 6 3aJIK
[1I1.0.23 [NepemmumnoMHaa MpakTHKa 6 3aJIiK
I111.0.24 Kpanidikariiiina podoTta 9 icuT
3aranbHuii 00cAr 060B'A3KOBUX KOMIIOHEHT ! 178
2 BubipkoBi komnonentu OI1
2.1 HUKJ 3ATAJIBHOI IZITOTOBKM (I'CE.B) 17 3aJIK
2.2 HUKJ MPO®ECIMHOI NIJITOTOBKH (II11.B) 45 3aiK / icmuT
3aranbHuii 00cAr BUOIpKOBHX KOMIIOHEHT: 62
3ATAJIBHUM OBCAT OCBITHbOI MIPOTPAMM 240




2.2 CrpykrypHo-noriuda cxema OIl
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3 ®opmu aTecTanii 3100yBaviB BHIIOI OCBITH

Dopmu aTecTaiii
3100yBaviB BUIIOI OCBIiTH

ATecranis 3100yBaviB BHILOI OCBITH 31IHCHIOETHCA Y (hopmi
myOJIIYHOTO  3aXHUCTy  (IeMoHcTparii)  KBamidikariiHol
poboTH.

ATecTariis 3100yBadiB BUILOI OCBITH 3/11MCHIOETHCA Y QopMi
yOJIIYHOTO 3aXUCTY (nemoHcTparii) BUITYCKHOL
kBamiiKaliiHOi pPOOOTHM Ta  3aBEPHIYETHCA  BHIAUCIO
JIOKYMEHTY BCTaHOBJICHOTO 3pa3ka Mpo MPUCYIKEHHS HoMy
cTyrneHs 0akanaBp i3 MPUCBOEHHAM KBamidikarii: 6akagasp 3
KOMIT'IOTEpHUX ~ HayK  3a  OCBITHBOIO-TIpO(eciiHOI0
nporpamoro «Komm’toTepHi HayKuy.

Bumoru a0 kBasgigikauiinoi
poGoTu

Kpamigikamiiina pobota Mae mnepemdadaTd TEOPETUYHE,
CHUCTEMOTEXHIYHe ab0 eKCHepuMEHTaJbHE JIOCIIKECHHS
CKJIQJIHOTO CIIeIiajli30BaHOr0 3aBJaHHsg abo MpaKTHYHOI
npobieMu B Tamy3l  KOMITIOTEPHHX  HAyK,  fKe
XapaKTepU3Y€EThCSI KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB
1 moTpebye 3aCTOCYBaHHS TEOpil Ta METO/IB 1HPOpMALIHHUX
TEXHOJIOT1H.

Bunyckna kBanigikaniiina podota (BKP) mictuts:

- ¢aiuin 3 pPO3pOOJIEHUMH CTYJEHTOM IPOrPaMHUMHU
iHpopMalifHUMU  3acobaMM  Ta IXHIMH  I1OYaTKOBUMH
TEKCTaMU;

- IOSICHIOBAJIbHY 3aITHCKY;

- IGMOHCTpalliifHI MaTepiaiu.

Bunyckna kBamigikariiiina po0oTa Mae MpPOJEMOHCTPYBAaTH
3/IaTHICTh BUITYCKHMKA BHKOHYBATH aKTyalbHI 3aBJaHHI
CHEI[lalbHOCTI Ta BMIHHA BHMKOPHUCTOBYBaTH Haja0aHI
KOMIIETEHTHOCTI Ta pe3ylbTaTH HaBYaHHA, JOTIYHO, Ha
MIJCTaBl MPOBEIEHUX JOCHIKEHb OOIPYHTYBAaTHU IPOEKTHI
pilleHHsi,  poOUTHM  apryMEHTOBaHI  BUCHOBKM  Ta
(hopMyItoBaTH KOHKPETHI MPOIO3HULIIT Ta peKOMEeHAIli1 111010
BHUKOHAHOTO 3aBJ/IaHHS.

Kpamidikamiitna pob6otra Mae Oyt TmepeBipeHa Ha
aKaJeMIYHUH IuIariar.

Bumoru nmo 3wmicty, o0csATy ¥ CTpYKTypH KBamidikaiiiidHol
POOOTH BH3HAYAIOTHCS BUILMM HABYAJIBHUM 3aKJIAJ0M.

TemMu Ta aHOTaIli BUIMYCKOBUX KBadi(iKalliiHUX pOOIT
OaxasiaBpiB MatOTh OyTH ONPHUIIOAHEHI Ha OQiIliTHOMY CaTi.




4. MaTtpuus BiAIOBIIHOCTI NPOrpaMHHUX KOMIIETEHTHOCTel KOMIIOHEHTAM OCBITHBLOI IPOrpaMu

Tadoauus 4.1 — BignoBinnicTs 060B’A3KOBHX KOMIIOHEHTIB (IIMKJIM 3arajibHOI Ta ()yHIaMeHTAJILHOI MIATOTOBKH) OCBITHBHOI POrpaMu
3araJibHUM KOMIIETEHTHOCTSAM

IT1.O.1 | TT1.O.2 | TTI.O.3 | TT1.O.4 | ®I1.O.1 | ®I1.O.2 | ®I1.O.3 | ®I1.O.4 | ®I1.0.5 | ®I1.0.6 | PII.O.7 | PII.O.8
IK
3K1 + + + + + + +
3K2 + + + + + + + + + +
3K3 + + + +
3K4 + +
3K5 +
3K6 + + + + + + + + + + + +
3K7 + + + + +
3K8 + + + + +
3K9
3K10 +
3K11 + + + +
3K12
3K13 + +
3K14 + +
3K15 + +




Tadauus 4.2 — BinnoBigHicTh 060B’A3K0OBUX KOMIIOHEHTIB (IIMK.JI mMpodeciliHoi MAroToBKMN) 0CBITHLOI MPOrpamMu 3arajibHUM

KOMIICTCHTHOCTAM

M. | o | 0. | . | e | . | 0. | OI. | 00 | OO | IO | IILO | IILO | IILO | IILO | IO | IO | IIL.O | IIL.O | IILO | HI1.O | IILO | HILO | IO

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 .10 A1 12 13 14 15 16 17 18 19 .20 21 22 .23 24
IK + + + + + + + + + + + + + + + +
3K
1 + + + + + + + + + + + + + + + + + + + + + +
3K
2 + + + + + + + + + + + + + + + + + + + + + + + +
3K
3 + + + + + + + + + + + + + + + + + + + + + +
3K
4 + + + +
3K
5 + + + + + + + +
3K
6 + + + + + + + + + + + + + + + + + + + + + + + +
3K
7 + + + + + + + + + + + + + + + + + + + + +
3K
8 + + + + + + + + + + + + + + + + + + + + + + +
3K
9 + + + + + + + + + + + + + + + + + + +
3K
10 + + + +
3K
11 + + + + + + + + + + + + + + + + + + +
3K
12 + + + + + + + + + + + + + + + + + + + + + + +
3K
13 + + + +
3K
14
3K
15 +




Tadoaunus 4.3 — BinnoBigHicTh 000B’I3KOBHX KOMIOHEHTIB (MK (yHIAMEHTAJIbHOI Mi/AITOTOBKHU) OCBITHLOI mMporpaMu GpaxoBUM
KOMIIETEHTHOCTSAM

DI1.0.1 ®I1.0.2 ®I1.0.3 OI1.0.4 ®I1.0.5 ®I1.0.6 OI1.0.7 ®I1.0.8
DK1 + + + + + +

DK2 + +
DK3 + + + + +
DK4 + +
DK5
DK6
DK7 + + +
DK8

DK9

DK10
DK11
DK12
DK13
DK14
DK15
DK16
DK17
DK18
DK19
DK20
DK21
DK22
DK23
DK24
DK25
DK26
DK27
DK28
DK29

+ [+ |+

|+ +]+]+




Tabunns 4.4 — BinnoBigHicTh 000B’A3KOBHX KOMIIOHEHTIB (IIMKJI pogeciiiHOl MiAT0TOBKM) OCBITHHOI IPOr

aMH (l)aXOBI/IM KOMIICTCHTHOCTAM

IIT.
0.1

TIIT.
0.2

TIIT.
0.3

TIIT.
0.4

II1.
0.5

TIIT.

0.6

TIIT.

0.7

11
0.8

II1.
0.9

MI1.O
.10

MI1L.O
A1

MI1.O
12

MI1.O
13

MI1.O
14

MI1.O
15

MI1.O
.16

MI1.O
A7

MI1.O
.18

MI1.O
19

II1.0
.20

MI1.O
21

II1.0
.22

MI1.0
.23

MIL.O
.24

+

+

+

+

+

+

+

+

+




I

0.1

TIIT.

0.2

TIIT.

0.3

TIIL.

04

IIL.

0.5

TIIT.

0.6

TIIT.

0.7

TIIT.

0.8

I

0.9

MI1.o
.10

MIL.O
A1

IO
12

MI1.O
13

IO
14

MI1.O
15

II1.O
.16

MIr.o
17

II1.O
.18

MIr.o
19

MI1.0
.20

MIr.o
21

MI1.0
.22

MI1.o
.23

MI1.O
.24

DK
18

DK
19

DK
20

DK
21

DK
22

OK
23

DK
24

oK
25

(S
26

DK
27

DK
28

DK




5. MaTtpuus 3a0e3ne4eHHs] NPOrpaMHuX pe3y/brariB HaB4anHs (PH)
BiIMOBITHMMH KOMIIOHEHTAMHU OCBITHBOI IIPOrpaMu

Taoauus 5.1 - BinnoBigHicTh 060B’I3KOBHX KOMIIOHEHTIB (IMKJIU 3arajibHoi Ta GyHIaMEHTAJIbHOI MiIT0TOBKH) OCBITHHOI MPOrpaMu
pe3yjabTaTaM HABYAHHA

I'TI.O.1 | TTI.O.2 | TTI.O.3 | TT1.O.4 | ®I1.O.1 | ®I1.0.2 | ®I1.0.3 | ®I1.O.4 | ®I1.O.5 | ®I1.O.6 | DI1.O.7 | PI1.O.8
T1P1 + + + + + + + + + +
T1P2
TIP3 + + + +
I1P4
TIPS + + + +
T1P6 + + +
I1P7 +
TIPS +
I1P9
T1P10
I1P11
I1P12
I1P13
I1P14
I1P15
T1P16
I1P17
I1P18
I1P19
11P20
11P21
I1P22
I1P23
11P24
I1P25
I1P26

+
+
+
"
+
+
+




Tabauuns 5.2 - BianoBigHicTh 000B’A3K0BMX KOMIIOHEHTIB (UK. NpogeciiiHOl MiAr0TOBKH) OCBITHLOI NPOrpaMu pe3yJibTaTaM HABYAHHA

TIIT. IIIL. TIIT. TIIT. IITL TIIT. TIIL. TIIT. TITT. TITL TIIT. IITL TIIT. TIIT. IIT. TIIT. TIIL. IIIT. TIIT. IIT. TIIT. IIIL. TIIT. TITL.
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 0.10 | O.11 | 012 | O0.13 | O0.14 | 0.15 | 0.16 | 0.17 | 0.18 | 0.19 | 0.20 | 021 | 022 | 0.23 | 0.24
TPl + + + + + + + + + + + + + + + + + + + + + + + +

I1P2
+ + + + + + + + + + + + +

I1P3
+ + + + +

I1P4
+ + + +

TIPS
+ + + + + + + + + + + + + + + + + + + + +

I1P6
+ + + + +

I1P7
+ + + + + + + + +

TIP8
+ + + + + + + + + + +

T1P9
+ + + + + + + + + + + + + + + +

IP10
+ + + + + + +

TIP11
+ + + + + + + + + +

TIP12
+ + +

TIP13

+

IP14
+ + + + + + + +

I1P15
+ + +

IP16
+ + +

P17
+ + + + + + +

IP18
+ + + + + + +

TIP19
+ + + +




IL

0.1

MIL

0.2

IIL

0.3

MIL

0.4

TIIL

0.5

IIL

0.6

IL

0.7

MIL

0.8

MIL.

0.9

TIIL
0.10

IIL
0.11

IL
0.12

IIL
0.13

IL
0.14

II1.
0.15

IIL.
0.16

MIL
0.17

IIL
0.18

MIL
0.19

MIL
0.20

IIL.
0.21

MIL.
0.22

IIL
0.23

MIL
0.24

I1P20

I1P21

I1P22

I1P23

I1P24

I1P25

I1P26







