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JIUCT HNOTI'O/IZKEHHS

OCBITHBO-TIpO(eCiiiHOI MporpamMu

JPYTOTO PiBHS BUIOT OCBITH

3a crieianbHIcTIO 121 imKeHepist mporpaMHoOro 3a6e3neueHHs

PO3POBJIEHO:

Cmpenkosceka 1.B.,

A.T.H., mpod., aupekrop HaB4ampHO-HayKOBOTO
IHCTUTYTY 1H()OKOMYHIKALIi Ta MPOrpamMHOi
imkenepii OHA3 im. O.C. [Tonosa

Pomanrox B.B.,

I.T.H., mpod., 3aB. kadeapu iHGopMariiftHIX
TexHoJorii Oecpkoi HalliOHAIBHOT aKaaeMii
3B’s13Ky iM.O.C. [TonoBa

Boponoii C.M.,

K.T.H., JIOIL., 3aB. Kad)eIpy KOMIT IOTEPHUX HAYK
Opecpkoi HAllIOHATBHOI aKaAeMii 3B 3Ky
im.0.C. ITomoBa

€eomuna ' A.,

K.T.H., JIOIL., AOIEHT Kadeapu iHopMaLiHHIX
TexHoJjoriit O1eChKOi HAIIOHAIBHOT aKaaeMii
3B’s3ky iM.O.C. [lonoBa

Y3I'OKEHO:

bacauyx /I.I'.,

K.T.H., JOILI., HAYaJIbHUK HaBYATBHOTO BIIIALTY
Opecbkoi HaLIOHAIBHOI aKkaaeMii 3B’ 13Ky
iM.0.C. TToroBa

[TpeacraBHMKHM pOOOTONABIIIB:
Tenepanvruii oupexkmop TOB « Mipomen »
Tonmax €.1.

JTupexmop TOB «KITICOJIIJ{ YKPAIHA»
bouaprixos O.11.
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INEPEIMOBA

Po3pob/ieHo po6o4010 rpynow y cKJajii:

I. Crpenxosceka [.B. IO.T.H., ipo¢., aupekTop HaBuaibHO-HayKOBOTO
IHCTUTYTY 1H(OKOMYHIKALIA Ta MPOrpaMHOl
imkenepii OHA3 im. O.C. TToroBa

2. Powmanwok B.B. A.T.H., npod., 3aB. kadeapu iHPOpMALIHHIX
TexHojorii Opecpkoi HAIlOHAIBHOI aKameMii
38 s3ky iM. O.C. [ToroBa

3. Boponoii C.M. K.T.H., 0L, 3aB. KaQ)eApu KOMIT IOTEPHUX HAYK
Opecpbkoi  HalIOHAIBHOI  akageMii  3B’SI3KY
M.0.C. IlonoBa

4. Crommual . A. K.T.H., J0IL., AOUECHT Kadempu iHPopMaIiiHuX
TexHoorii Opecbkoi HAIOHATBHOI aKameMii

3B’s3ky iM. O.C. [TonoBa

PO3I'JIAHYTO
Panoro HaByaibHO-HayKOBOr0 I1HCTUTYTY I1H()OKOMYHIKAIi Ta MpOrpamMHOi
imkeHepii OHA3 im. O.C. [lonoBa

«F » wf,ém 20 4§ p., mporoxon Ne 41




1. pogias ocBiTHLOI-Ipodeciiinoi mporpamu 3i cneniaasHocti 121
«IHKeHepisi mporpaMHOro 3ade3nevyeHHs

1 —3araabHa indopmanis

IloBHA HA3Ba BHLIOTO
HABYAJIBbHOI0 3aKJIATy
Ta CTPYKTYPHOTO
niaposainy

Opnecpka HamioHanbHa akaneMis 3B’ a3ky iM. O.C. [Tomosa
HaBuanbHO-HayKoBOro  I1HCTUTYTY  1H(OKOMYHIKaIlii
IpOTrpamMHol 1HXeHepil

Kadenpa inpopmariiitHux TeXHONOTr1i

Ta

Crtyninb BHIIIOT OCBiTH
Ta Ha3Ba KBaJidikaii
MOBOIO OPUTiHAJTY

Marictp
Marictp 3 iHXeHepii mporpaMHOro 3ade3neyeHHs

Odiniiina HazBa
OCBITHBOI IPpOrpamMu

[mxenHepis mporpamMHoOro 3ade3neyeHHs

Tun qumiiomy Ta odcsar
OCBITHBOI MporpamMu

JUTUIOM Marictpa, oguandHui, 90 kpenutiea EKTC,
TepMiH HaB4aHHs 1 p.5 MicsIIiB

HasiBHicTh akpenuranii

Huxna/piBens HPK Vkpainu — 8 pisens, FQ-EHEA- npyruii ik, EQF LLL —
7 piBeHb
IlepexymoBu HasBHicTh crynens 6akanaBpa (a0o OCBITHbO-KBaJi(iKaliiiHMi

piBeHb crerianscra)

MoBa(1) BUKJIAIaHHS

YKpaiHChKa MOBa

TepmiH aii 0cBITHBOL
NnporpamMu

J1o TOBHOTO 3aBepIIeHHS Tepioy HaBuaHHS a00 HaCTYITHOTO
OHOBJICHHS TIPOTPaMH

InTepHeT-aapeca
NOCTI{HOTr 0 po3MillleHHS
ONUCY OCBITHBLOL
NPOrpamMu

onat.edu.ua

2 — Meta 0CBiTHBOI MpOrpamMu

[linroToBka BHCOKOKBadiikoBaHUX (axiBUiB 3 TJIIMOOKMMH 3HAaHHSAMU y cdepi MpoIeciB
po3po0KM mporpaMHOro 3abe3medyeHHs 1 po3yMiHHAM ocoOnmBocTeil cydacHoi IT-ramysi,
3MaTHUX aHAII3yBaTH, MPOTHO3YBATH 1 YIPABISITH PI3HUMH CKJIAIOBHMH IPOIECY PO3POOKH
MPOrpaMHOTO 3a0e3NeueHHs I BHUPINICHHS CKIaJHUX 3a1ad 1 mpolrieM iHxeHepil
IIPOrpaMHOro 3a0e3leueHHs, sSKI B YMOBAaX HEBU3HAUYEHOCTI 1 3MIHHOCTI BHUMOI J0
MPOrpaMHOTO 3a0€3MEeYeHHs BMIIOTh 3HAXOAHMTH DPAalliOHAJIbHI METOIU Ta 3aco0U pO3B’SI3KY
BHUPOOHMYMX 3aBAaHb [ T-KOMITaHiil 3 METOIO PO3BUTKY X KOHKYPEHTO3/aTHOCTI.

3

- XapakTepucTHKa OCBITHbOI IPOrpamMu

IIpenmeTHa obJacThb
(raay3b 3HaHb,
cneniajJbHIiCTh,
cneniajiizanis (3a
HAsIBHOCTI))

Tany3v 3nans: 12 Indopmaniitai TeXHOIOTIT

Cneyianvuicms: 121 ImkeHepis mporpaMHoro 3abe3neucHHs
06’exkm eusuenuss ma npogheciinoi OisinibHOCMi. TIPOILECH,
METOAM, I1HCTPYMEHTaJbHI 3acOo0M Ta pecypcu po3poOKH,
Moaudikarii, aHamizy, 3a0e3MeUYeHHs SKOCTi, BIPOBAKECHHS, 1
CYMPOBOJKEHHSI IPOTPaMHOTO 3a0€3MeUeHHS.

Lini Hasuanuza: mArToToBKAa (HaxiBIiB, 3AaTHUX CTABUTH Ta
BUpINIYBaTU CKJaJHI 3a7adl y raigy3il 1H)XXeHepii MporpaMHOro
3a0e3meueHHss  MIOA0  po3poOkH,  3a0e3medeHHs  SKOCTI
BIIPOBA/DKEHHSI Ta CYNPOBOJDKEHHS IPOrpaMHUX 3aco0iB,
3abe3neuyBaTtu cTajauii po3BuUTOK [T KoMmaHid MO0 SKOCTI
MIPOIIECIB Ta Pe3yabTATIB PO3POOKH MPOTPAMHOTO 3a0€3MeYEHHS.
Teopemuunuii 3micm npedmemuoi obracmi:

CydJacHI MIAXOAW A0 MPOEKTYBaHHs, CKCIUTyaTallii Ta CynmpoBOAY




MPOTrpaMHOTO 3a0E3MEeUeHHS;, ICHYIOUl METOAM Ta aJIrOpPUTMH
1HTENeKTyanbHOoi OOpOOKM BENUKMX JAaHUX, CY4acHi 3aco0u
peamizamii  OOYHCIIOBAJIBLHOTO  1HTEJIEKTY, MYJbTHAreHTHUX
CHCTEM Ta CHCTEM eJIeKTPOHHOI KOMeplii; KOHIEeNTyasbHi
MOJIOKEHHS ~ MIOAO0  TPOBEACHHS  HAYKOBHX  JIOCIHIKCHB,
MOB‘sI3aHUX 3 00°‘€KTaMM MPOQECiifHOT TISITBHOCTI.

Memoou, memoouxu ma mexHoA02ll. O00'€KTUBHI METOIH
cucTeMaTH3allii, KOpUryBaHHs HOBHX 1 OTPUMAaHHUX paHille 3HaHb
B IH)KE€HEpIi MporpaMHOTo 3a0e3NeYeHHS

Inempymenmu ma 001aOHANHA: IporpamMHO-anapaTHi
IHCTpyMEHTQJIBHI ~ 3acOO0M  HAKONWYEHHS,  MOJICTIOBAHHS,
JOKYMEHTYBaHHA Ta YHpPABIiHHA BHMMOTaMH, KOMIIUIALII,
HaJIaTO/DKEHHST KOy, aHalli3y MpOTPaMHOTO KOAY, MiATPHUMKH
npolecy TecTyBaHHs, Bepu(ikamii Ta Bamigamii MporpamMHOrO
3a0e3nedYeHHs], MEHE/DKMEHTY TPOEKTIB, TPYMOBOI JWHAMIKH 1
KOMYHIKaIli.

Opienrauis ocBiTHBOL
NporpamMu

Ocsimuvo-npoghecivina

OcBiTHbO-TIpOdbeciiiHa ~ mporpama  MIJTOTOBKM  Marictpa
po3pobnena Il CTYAEHTIB,  SIKl MparHyTh cTaTu
BUCOKOKBaJipiKaliiHUMHU (axiBUsgIMU y cdepi po3poOku Ta
CYIPOBOJY IPOTPAMHOTO 3a0€31eYeHHSI.

[Iporpama Oa3yeTbcsi Ha 3arajlbHOBIIOMHX TIOJIOKEHHSX Ta
pe3yabTaTax Cy4acHUX HaAyKOBUX JOCIIIKEHb y Taiy3l 1HxKeHepii
OpOrpaMHOrO  3a0e3MeYeHHs Ta OpiEHTye Ha aKTyajbHI
crerianizailiii, B paMKax SKHX MOXJIHMBa MpodeciiiHa Ta HayKoBa
Kap’epa MallOyTHIX (paxiBIiB.

['onoBHOIO TmepeBaror0 MNporpaMu MIATOTOBKM —Marictpa €
opieHTallis Ha (OPMYBaHHS MAaKCHMAaJbHO IIMPOKOTO HAYKOBO-
TEXHIYHOTO CBITOTJISATY MaiiOyTHHOTO TTpodecioHana.

OcHoBHUH OKYyC
OCBITHBOI IPOrpamMu

3arajgpHa BHILA OCBITa APYroro (MariCTepchbKoro) piBHs B rairysi
iH(poOpMallIfHUX TEXHOJNOTi 3a chemianbHICTIO «lHXKEeHepis
MIPOrPaMHOT0 3a0€31EUECHHS»

Knouosei cnosa: mnporpamMHa 1HXEHEpis, aHali3, po3pooKa,
BIIPOBAJKEHHS, MOAMQIKAIlis, CYMPOBOKCHHS Ta 3a0€3MeUeHHS
SKOCTI POTPaMHOT0 3a0€3MeYeHHs

Ocob6auBocTi nporpamu

Po3pobnena 3  ypaxyBaHHSAM  MDKHApOJHHMX  CTaHIAPTIB,
pexkoMeHAalid Ta MPAKTUK MHIOAO CTYJAEHTOLIEHTPOBAHOI'O
HaBYaHHS, BPAaxOBye BHMOTH 1 OCOOJIMBOCTI  Iporpam
aKaaeMigyHOI MOOUIBHOCTI.

BpaxoBye 0co0IMBOCTI PO3BUTKY CHEMIaIbHOCTI Ta PUHKY Ipari
HUIAXOM 3aJy4eHHS poOOTOJABII $K 30BHILIHIX ayIUTOPIB
HAaBUaJbHUX TMPOTpaM 3 METOK MIATBEP/DKEHHS  iXHBOT
PENeBaHTHOCTI.

OpieHTOBaHAa  HAa  MAapTHEPCTBO 13  BITYM3HAHMMU  Ta
3aKOPJIOHHUMH 3aKjaJaMH OCBITH Ta HAyKH, HPUBATHUM
CEeKTOpPOM, HAYKOBISIMH Ta NpaKTUKaMH, nepenadadae ydacTb y
MDKHapOJHMX MporpaMax 3 METOIO MiIBUIIIEHHS SKOCTI OCBITH.

[uTepakTuBHICT, HaBUaHHA (CeMIHAapW, AUCIYTH, GOPYMH),
IpyNOBl TNpOEKTH, TNpakTuka B [T-koMmaHisX, 3adydeHHS
CTYIEHTIB J10 Mpoliecy 3a0e3MedyeHHs] SKOCTI OCBITHIX MOCHYT,
TuHAMi9Ha MoAu]iKaIlis TEMAaTHK pOOOYMX MpOTrpaM AUCIMILIIH.




4 — IlpuaaTHicTh BUITYCKHHMKIB

A0 MPAECBAAMTYBAHHA TA MOAAJBIIOI0O HABYAHHA

IpunaTHicTs 10
npaneBJalTy BAHHS

BunyckHuK MOKe MpaioBaTy Ha MiANPHEMCTBAX JEPKABHOTO Ta
MPUBATHOTO CEKTOPY, Y BUPOOHMYMX Ta HAYKOBO-BUPOOHUYMX
00’ eTHAaHHAX, HAYKOBO-TOCIIAHUX OpraHi3alisx, B AepKaBHUX Ta
0aHKIBCBKMX YCTaHOBaX, 1H(OpMalIMHMX LEHTpaxX Ha Iocajax
BiMMmoBiAHO 10 HamionampHOoro Kimacudikatopa Ykpainu
(Knacudikarop npodeciii - JIK 003:2010):

2131.2 AnminicTpaTop 6a3u 1aHuX

2131.2 AamiHIiCTpaTop JaHUX

2131.2 AnminicTpaTop nocTymy

2131.2 AaMiHICTPaTOp CUCTEMH

2131.2 Tmxenep 3 mpOrpaMHOTO 3a0€3MEYCHHST KOMITTOTEPiB
2132.2 Imxenep-mporpamict

2132.2 Ilporpamicr (6a3a naHux)

2131.2 AHaniTHK IporpaMHoro 3abe3neueHHs Ta MyJIbTUMeia
2132.2 TIporpamicT npuKiIagHUN

2139.2 InxeHep 13 3aCTOCYBaHHs KOMII'TOTEPiB

2149.2 ImxeHep-a0CiiiTHAK

3121.2 daxiBens 3 iHGOpMAIIHHUX TEXHOIOT1H

3121.2 ®axiBenb 3 pO3pOOKKM Ta TECTYBaHHS MPOTPAMHOIO
3a0e3neueHHs

3121.2 ®axiBenb 3 po3po0IeHHS KOMITIOTEPHUX IPOrpaM

3121.2 daxiBeup 3 KOMI'IOTEPHOT rpadiku (au3aiiHy)

IHomaabIine HAaBYAHHSA

MOXIHBICTh TPOAOBKEHHS OCBITH 3a TpeTiM (OCBITHBO-
HAayKOBHMM) PIBHEM BHIIIOT OCBITH

5 — BukJjagaHHs TAa OMiHIOBAHHSA

Bukiaaganug ta
HABYAHHSA

[TpoOnemMHO-OpieHTOBaHE Ta CTYACHTOLICHTPOBAHE HaBYaHHS i3
3alpoBaKEHHS] B OCBITHIM TIpolec iHIUBIAYyalbHOI TpaeKTOpil
HaBUYaHHA Ta 3a0€3MeYCHHSAM MIPUHITUITIB aKaJAeMidyHOT CBOOOIH.
KoMmOinarmis  Jiekiii, MyIbTUMEOIHHUX JIEKIid, CeMiHapiB,
JOCTITHUIPKUX TPAKTUYHUX 3aHATh, BUKOHAHHS IPOEKTIB (B
TOMY 4YHUCJII KOMAHJHHUX), CJIEKTPOHHE HAaBYaHHSI B CHCTEMI
Moodle, camoHaBUaHHS.

MeTonu HaBuYaHHS 1 BUKIQJaHHS O0a3ylOThCsl Ha TPUHITUIIAX
CBOOOJIM CJIOBa 1 TBOPYOCTI, MOIIMPEHHS 3HAaHb Ta 1H(OpMAIIii,
MO€THAHH1 HABYAHHS 1 JOCIJKEHB i1 Yac OCBITHLOTO MPOIIECY.

OuiHoBanHA

Ex3amenu, 3aiiku, 3aXUCT 3BITY 3 NPAKTHKHU, 3aXUCT KYpPCOBHX
POOIT (IPOEKTIB), MyONIYHUN 3aXUCT KBamipikaliifHo1 podoTH.
OriHIOBaHHSI HABYAJIBHUX JIOCSATHEHb CTYACHTIB 3IIHCHIOETBCSA 3a
HALlIOHATTPHOID ~ IIKAIOK  (BiAMIHHO,  J100pe,  3aJ0BUIBHO,
HE3aJI0BUTHHO; 3apaxoBaHO, He3apaxoBaHo); 100-0anbHOI0 IMIKAIO
ta mkainoro ECTS (A, B, C, D, E, FX, F)

6 — IIporpamMHi KOMNETEHTHOCTI

InTerpanbna
KOMIIETEHTHICTL

IK-1. 31aTHICTD PO3B’sI3yBaTH CKJIaH1 3aaul 1
npo0eMu 1HKeHepil MIPOTrPaMHOTO 3a0e3neYeHHs, 11(0)
nependavae MPOBEACHHS JOCTIKEHb 3 €JIEMEHTAaMU HayKOBOT
HOBHW3HM Ta/ab0 3M1MICHEHHS 1HHOBAIIIM B YMOBaxX HEBU3HAYCHOCTI
BHMOT.




3arajabHi
kommneTeHTHOCTI (3K)

3K-1. 3patHicTh 10 aOCTPaKTHOIO MHCJEHHS, aHajizy Ta
CUHTE3Y.

3K-2. 3naTHICTh CHIJIKYBAaTUCS 1IHO3EMHOIO MOBOIO SIK YCHO, TaK 1
MMHCHMOBO.

3K-3. 3maTHICTH TPOBEACHHS TEOPETUYHUX Ta TPUKIATHUX
JOCTIKeHb Ha BiJMOBITHOMY PiBHi.

3K-4. 3naTHICTP MOTHBYBATH JIIOJICH Ta PyXaTHCS 10 CIIJIBHOI
METH, MPAIIOBATH B KOMaH/Ii CIiBPOOITHUKIB.

3K-5. 3paTHICTP CHUIKYBaTHCS 3 TPEACTABHUKAMH IHIIHX
npodeciifiHUX Tpym PIi3HOTO piBHSA (3 €KCIepTaMu 3 1HIIHUX
rajxy3ei 3HaHb/BH/IIB €KOHOMIYHOI JISITEHOCTI).

3K-6. 3pmaTHICTH YJOCKOHATIOBATH CBOI HAaBHYKM HA OCHOBI
aHaI3y MOMePeHHOTO JOCBITY.

3K-7. 3naTHICTh TeHepYBaTH HOBI i71€1 (KpeaTHBHICTB).

3K-8. 3naTHiCTh MpaIfoBaTH B MiKHAPOTHOMY KOHTEKCTI.

3K-9. 3naTHICTE AISATH COLIAIBHO BIAIIOBIIAIBLHO Ta CBIOMO.
3K-10. 3naTHicTh Opatn Ha ceOe BiJMOBINAILHICTD 1 MpaIOBaTH
B KPUTUYHUX YMOBAaX, BMIHHS TOJIar0/KyBaTl KOH(IIKTH

3K-11. 3paTHICTH, yHOpaBIATH CBOIM YacoM Ta PO3YMITH
BAXKJIUBICTH JeIaliHIB

daxoBi KOMIIETEHTHOCTI
cneniagbHocTi (PK)

CK-1. 3naTHIiCTh aHadi3yBaTU MHpeaMeTHI obnacti, (GopmyBaTH,
aHaJi3yBaTW Ta MOJENIOBATH BHUMOIM JO IPOrPaMHOrO
3a0e3neyeHHs .

CK-2. 3naTHicTh 11eHTH(IKYBaTH, KIacU(IKyBaTH Ta OMUCYBATU
MPOEKTHI 3aBJIaHHS, 3HAXOJUTH PaIliOHATIbHI METOAW W TAXOIN
JI0 1X pO3B’A3aHHSI.

CK-3. 3paTHICTP TIPOEKTYBaTH MpOTpamMHe 3a0e3ledeHHs,
BKJIIOYAIOYM TIPOBEJCHHS MOJEIIOBaHHA HOro apXiTeKTypH,
MOBEIIHKM Ta NPOIECiB (YHKIIOHYBAaHHS OKPEMUX MIJICUCTEM 1
MOJIYIIiB.

CK-4. 3paTHICTP  pO3BMBAaTHM 1  peaji3oByBaTH  HOBI
KOHKYPEHTOCTIDOMOKHI  i71ei B iHKeHepii  MpOrpamMHOro
3a0e3neyeHHs .

CK-5. 3paTHiCTP  OLIHIOBATH  CTYINiHb  OOTPYHTOBAHOCTI
3aCTOCyBaHHsA  crenudikarmiii,  CTaHIapPTIB, npaBun 1
pexoMeHaanid B mpodeciiiHiii ramysi Ta JOTPUMYBATHUCS iX TpU
peamizaimii  MPOIECIB  KUTTEBOTO  IHMKJIY  IPOTrPaMHOTO
3a0e3nedeHHs .

CK-6. 3partHicth  e()EKTUBHO  KepyBaTH  (piHAHCOBUMHU,
JIOJCHKUMU, TEXHIYHUMH Ta 1HIIMMH TPOSKTHUMHU PECYPCaMHU.
CK-7. 3nmatHICTh cHCTeMaTH3yBaTH TpodeciiiHi 3HaHHS 1100
CTBOPEHHS 1 CYMPOBOKEHHSI IPOTPaMHOT0 3a0e3TeueHHS.

CK-8. 3natHicTh po3pOo0IsATH 1 KOOPAUHYBATH MPOIECH, da3u Ta
iTepanii KUTTEBOrO LUKy MPOrpaMHHUX CHUCTEM Ha OCHOBI
3aCTOCYBaHHS BIJNOBIIHUX MoJeeld, METOMIB Ta TEXHOJIOTIH
PO3pOOKH POTPaAMHOTO 3a0e3IeUeHHS.

CK-9. 3naTHiCTh TJIaHYBAaTH 1 MPOBOJIUTH HAYKOBI JOCIIIIXKEHHS,
rOTYBaTH pe3yJabTaTh HAYKOBHX POOIT 3 iHXKEHEpii MporpaMHOro
3a0e3MeyueHHs 10 OMPHIIIOTHEHHS.

CK-10. 3naTHiCTh 3aCTOCOBYBATH 1 pO3BUBATH (yHIAMEHTAIIBHI i
MDKAMCIMILTIHAPHI 3HAHHS AJIS YCHIIIHOTO PO3B’sI3aHHA 3aBllaHb
iHKeHepii mporpaMHOro 3a0e3neueHHsi 3 BUKOPUCTAHHSAM 3HAHb




TEOPETHYHHX 1 MPAKTUYHUX OCHOB METOJOJIOTIi CHCTEMHOTO
aHaizy, MeToaiB (opmainizaiii CUCTEMHHX 3aBIaHb, II0 MAOTh
CyIMepewInBI 11111, HEBU3HAYEHOCTI Ta PU3UKH.

CK-11. 3naTHiCTh 3a0€3MeYNTH BUKOHAHHS HOPM 3aKOHOJAaBCTBA
VYkpainu, oOpraHi3oByBaTH 3axUCT TIpaB Ta EKOHOMIYHHUX
1HTepeciB KOJNEKTHBY (MiAMpueMCTBa) B cepl 1HTEIEKTyalbHOI
BJIACHOCTI B PUHKOBUX YMOBaX.

CK-12. 3patHICT BHUKOPUCTOBYBATH iH(OPMALIMHI TEXHOJOTT,
METOMM IHTEJeKTyall3alii Ta Bi3yati3aiii, IITy4HOTO I1HTENEKTY,
XMapHUX PO3PaXyHKIB Ta CYINEPKOMIT FOTEPHHUX (PO3MOILUICHHX )
00YHCIIeHB TSI TOCHI/HKEHHS Ta aHaJIi3y MPOIIECiB )KUTTEBOTO ITUKITY
PO PaMHOT0 3a0€3MEUSHHSI.

CK-13. 3paTHICTP BHKOPHUCTOBYBAaTH  3HAHHS  CYYaCHHX
KOMIT'IOTEPHUX Ta 1H(POpPMaLIHIX TEXHOJOTIH Ta 1HCTPYMEHTIB
IHKEHEePHUX 1 HAYKOBHUX JOCIIKEHb, PO3PaxXyHKIB, 0OpOOKH Ta
aHaJTi3y JaHWX, MOJICIOBAaHHS Ta ONTHMI3allil

CK-14. 3naTHICTh OIIIHIOBAaTH PIBEHb ICHYIOUHMX TEXHOJOTIH Y
raiy3i mpodeciiHol  TiSTBHOCTI, EQPEKTUBHICTh TEXHIYHHUX
pillIeHb, BIAIIYKYBAaTH IIIIXH Ta MOXIMBOCTI peajizailii HayKOBHX
inei y mprOyTKOBHX Oi3HEC-TIPOEKTax Ta CTapTamnax.

CK-15. 3paTtHicTh JIEeMOHCTPYBaTH Ta 3acTOCOBYBaTH Ha
MPAKTHUIl 3HAHHS METOJIIB MOJICITIOBAHHS TPOTPAMHHUX CHUCTEM,
OIIHKH X e(PEKTHBHOCTI Ta SKOCTI.

CK-16. 3pmatHiCTh 10 pO3B’S3aHHS TPAKTUYHUX 3aBJaHb 3
BUKOPUCTAHHSM 3HAaHb MPAKTHYHUX OCHOB CHCTEMHOTO aHAi3y,
MeTodiB  (opmamizamii CHCTEMHHX 3aBlIaHb, IO MalOTh
CyIepeysIuBi 1111, HEBU3HAYEHOCTI Ta PUBHUKH

7 — IlporpamHi pe3y/1bTaTH HABYAHHA

1IP-1

3HaTH 1 CHCTEMHO 3aCTOCOBYBaTH METOAM aHAli3y Ta
MOJICJTFOBaHHSI TIPUKJIAIHOI 00J1acTi, BUSBICHHS 1H(GOPMAIIITHIX
notped 1 300py BUXIIHMX JaHUX I [POEKTyBaHHS
MIPOTPaMHOTO 3a0€3TMCUCHHS.

1IP-2

OOrpynroByBaTH BuUOIp MeTOAIB (OpMYyBaHHS BHMOT JIO
OporpamMHOi  CHUCTEMH,  pO3poONATH,  aHali3yBaTh  Ta
CUCTEMAaTH3yBaTH BHMOTH.

1IP-3

3Hati 1 3acTocoByBaTH 0a30Bi KOHIEMIii 1 METOI0JIOrii
MO/JICTIOBaHHS 1HOPMAIIHUX MTPOIIECIB.

1IP-4

OuiHioBaT 1 BUOMpaTH METOAM 1 MOJENl  po3poOKH,
BIPOBQ/KCHHs,  €KCIUTyaTauii MporpaMHUX  3aco0iB  Ta
ynpaBJ’IiHHH HMMH Ha BCIX eTalax »KUTTEBOTO UKITY.

1IP-5

Po3pobiiaTu 1 oiHIOBaTH CTpaTerii MPOEKTYBAHHS MPOTPAMHUX
3ac00iB; OOIPYHTOBYBATH, aHANI3yBaTH 1 OLIHIOBATH MPUHHATI
MIPOEKTHI PIIIEHHS 3 TOYKU 30pYy SAKOCTI KIHIICBOTO MPOTPAMHOTO

IIPOJYKTY.

11P-6

AmnamizyBaTH, OI[IHIOBaTM 1 BHOMpAaTH METOIHM, Cy4acHi
MporpaMHO-anapaTHi  1HCTPyMEHTaJIbHI Ta  OOYHMCITIOBaJIbHI
3aco0u, TEXHOJIOTil, aJrOpUTMIYHI Ta MPOTPaMHI PIIICHHS IS
€(EeKTUBHOTO BHKOHAHHS KOHKPETHMX BUPOOHMYMX 3amady 3
pOTPaMHOT iHXKEHepii.

11P-7

OOrpyHTOBaHO BHOMpATH TApaJUrMd i MOBH NPOTPAMYyBaHHS
JUIs BUpIIIEHHS MPUKIAJHUX 3aBJaHb;, 3aCTOCOBYBaTH Ha
MPAKTHUIIl CHUCTEMHI Ta CIeIiagi3oBaHi 3aco0W, KOMIIOHEHTHI




TexHOJIOT11 (TuTaTrgopMu) Ta IHTETPOBAHI CEPEIOBUIIA PO3POOKH
MPOrPaMHOT0 3a0€3MeUCHHS.

11P-8

[TpoBoauTH aHaJIITHYHE JIOCIIKSHHS napameTpiB
(GYHKIIOHYBAaHHS TPOTPAaMHUX CHCTEM IJIs 1X Bajigamii Ta
Bepudikamii, a TakoXX TNPOBOAWUTH aHai3 OOpaHHX METOIB,
3ac00iB  aBTOMATHM30BAaHOIO TMPOEKTYBaHHS Ta  peami3allii
MPOTPaMHOTO 3a0€31ICUCHHS.

11P-9

3HaTH 1 3aCTOCOBYBAaTH CydacHi MpodeciifHi cTaHmapTd i iHI
HOPMAaTHBHO-TIPABOBI JIOKYyMEHTH 3 IHXEHEpii NpOorpamMHOro
3a0e3nedeHHsl.

11P-10

BMmitn mpuiiMaté  opraHizalifHO-YNpPaBIIHCBKI pIIICHHS B
yMOBaX HEBU3HAUEHOCTI.

11P-11

HaGyBaTtu HOBi HaykoBi 1 podeciiiHi 3HaHHs, BJOCKOHAIIOBATH
HaBUYKH, TPOTHO3YBAaTH PO3BHTOK TPOTPAMHUX CHCTEM Ta
iH(pOpMaIifHUX TEXHOJIOTIH.

11P-12

dopmymroBaTH, €KCIIePUMEHTATBEHO MiTBEPIKYBaTH,
OOTpYHTOBYBAaTH 1 3aCTOCOBYBAaTH Ha TMPAKTHIIl B MPOIEC]
pO3pOOKH MpOrpamMHOro 3abe3MeUeHHsT KOHKYPEHTOCIPOMOKHI
i71ei, METOJW, TEeXHOJIOTii BHpimieHHs NpodeciiHuX, HAyKOBO-
TEXHIYHUX 3aBJaHb B YMOBAaX HEBU3HAYEHOCTI.

11P-13

OdopMisaTd  pe3yabTaTH JOCHIIKCHb Yy BHIJISIII CTaTedl y
HAYKOBMX BHJAHHSX Ta Te3 JIOMOBIJEH Ha HAYKOBO-TEXHIYHUX
KOH(EepeHITisIX.

11P-14

[losicuuty, aHamizyBaTH, IUIECIIPSIMOBAHO IIYKaTH 1 BUOMpATH
HEOOXiJHI JUIs BHpilIeHHS (axOoBHX HAYKOBHX 1 MPUKIAJHUX
3a1a4 1H(GOpMaLiHO-TOBIAKOBI Ta HAyKOBO-TEXHIUHI pecypcH i
JoKepenla 3HaHb 3 ypaxXyBaHHSM CYYacHUX JIOCSTHEHb HAayKH 1
TEeXHIKH.

11P-15

3n00yBaTi HEOOX1aHY 1H(GOPMAIIiIO 3 THIITOMOBHOI JIITEpaTypH Ta
3MIACHIOBATH Pi3HI BHJIM KOMYHIKalii MiJ] 4ac CHUIKYBaHHS 3
1HO3€MHUMU NapTHEPAMHU

1IP-16

KepyBaTu peanizaii€ero mOporpaMHOr0 TPOAYKTY B yMOBax
00OMEXEeHb Yacy Ta PecypciB, OILIHIOIOYH IMOKAa3HUKHU SKOCTI Ta
PHU3HKH MO0 peajtizallii mMpoeKTy

11P-17

BMitu camocTiiHO MIATOTYBaTH MPOEKT PO3POOKH MPOrPaMHOTO
NPOAYKTY Ta OOTPYHTYBaTH 3alpOIIOHOBAHI apXiTEKTYpHI Ta
AJTOPUTMIYHI PIIICHHS

11P-18

[IpoexkTyBaTH Ta CTBOPIOBATH CUCTEMHU 30epiraHHs Ta oOpoOKH
BEJIMKUX MAaCHBIB JaHUX Yy PI3HOMaHITHUX 1H(OpMaLiiHUX
JoKepenax

11P-19

BukopucToByBaTH cydacHi METOAM Ta CHCTEMH IITYYHOTO
IHTEJIEKTY Il MPOEKTYBAaHHSA 1 CTBOPEHHS CHUCTEM MiATPUMKH
OPURAHATTA pillleHb, CHCTEM Ta 3aco0iB OOpOOKM BETUKUX
MacHUBIB JJaHUX

11P-20

3mifiCHIOBaTH CUCTEMHI 3aXOH 0 BIPOBAKCHHIO Ta IMiITPUMIT
PO3pOOJICHHUX MPOCKTIB Ta CHCTEM

11P-21

3HaTH 1 3aCTOCOBYBATH Ha MPAKTHII Pi3HI METOAOJIOTII Ta 3aC00U
PEImKHMHIPUHTY IPOTPAMHHUX CHCTEM

11P-22

OpraHi3zoByBaTH KOMaHJIHY pPOOOTY, YOpPaBIATH HPOEKTaMHU,
miagdupaTd KOMaHAY TMPOEKTY, BH3HAYaTH Ta PO3MOAUIATH
3aBIaHHS, BUKOHYBaTH TNPUHHATY Ha ce0e poib B KOMaHI,
NpUMaTy J10 yBard iHIY TOYKY 30Dy, SKIIO BOHA HE 301raeThes




3 HOro OCOOMCTOI0, THYYKO MJIAINTOBYBATUCS T THII
0COOMCTOCTI KOJIETW MpH CHUIbHIA poOOTI Uil JTOCSATHEHHS
HaKpanoro pe3yabTary

8 — PecypcHe 3a0e3neueHHs1 peajgizanii mporpamu

Kaapoge 3a0e3ne4eHHs

Peamizamis mporpamm  3a0e3medyeTbess  KaJpamMH — BUCOKOI
kBamiikarii, SKi MaloTh 3HAYHUN JIOCBIJ HABYAIHHO-
METOJMYHOI, HAyKOBO-IOCTIHOI Ta TPAKTHYHOI poOOTH, €
BU3HAaHUMH IpodecioHanaMu 3a Gaxom.

Jlo peanizanii nporpaMu 3iydaeTbes He MeHie 50% HayKOBO-
MearoriyHuX MPalliBHUKIB, SKi MalOTh HAYKOBUH CTYITiHb Ta/ab0
BUYCHE 3BaHHs, HE MeHIle 25% MalTh HAYKOBHI CTYITIHb JJOKTOPA
HayK a00 BU€HE 3BaHHs mpodecopa.

PeanizoBana cucrema mnpodeciiHOro po3BUTKY BHKIANAyiB, Y
TOMY YHCIi y ciiBOpari 3 npoBigaumu [T-komnanisx.

Jlo ocBiTHBOTO Tpoliecy 3any4aroThes podboronaui IT-cdepu Ta
npodecioHaNu-TIPaKTUKA B Taly3l IHKEHepil MporpamMHOro
3a0e3neyeHHsl.

MarepiaJbHO-TexXHiYHE
3a0e3mevyeHHsA

Peamnizanis nporpamu 3a0e3neuyeTbes:

- TPUMIIMIEHHSIMH U1 TIPOBEJICHHS HABYANBHHUX 3aHATH Ta
KOHTPOJIbHUX 3aX0/IiB;

- MYJIbTUMENIWHUM  OONIaAHAHHSAM IS OJHOYACHOTO
BUKOPUCTAHHS B HABYAJIIBHUX ayJUTOPISIX;

- HAsSBHICTIO COIIaJbHO-TIOOYTOBOI 1H(PACTPYKTYpH, B TOMY
yucii 010J110TeKH 3 YUTaIbHUM 3aJI0M Ta T'YPTOXKHUTKIB;

- KOMITIOTEpHUMH POOOYMMH  MICISIMH, JIabOpaTopisimMHu,
NOJITOHaMM, OOJIaJIHAaHHAM, YCTAaTKyBaHHSM, JOCTYIOM [0
Iutepnery Ta iHpOpMALIMHUX pecypciB, HEOOXITHUX JUId
HaBYaHHS, BUKJIAIA1IbKO1 Ta HAYKOBOI JisJIBHOCTI.

Indopmaniiine Ta
HABYAJIbHO-METOINYHE
3a0e3neYeHH A

3abe3neueHicTh 0i0MIOTEKH BITYM3HSIHUMHU Ta 3aKOPAOHHUMU
baxoBUMU TEpPIOAVNYHUMHU BHJAHHAMH BIANOBIAHOIO  abo
CTIOPIIHEHOTO OCBITHIM mporpami npo¢iaro, B TOMY 4YHCII B
€JIEKTPOHHOMY BUTJISII.

HasiBHicTh 0€30IUIaTHOTO JOCTYIy BHKJIQAadiB 1 3100yBadiB
BUINOI OCBITH 10 0a3 JaHUX TMEpPIOJUYHMX HAYKOBHX BHJIaHb
aHTIHCHKOI0 MOBOIO BIIMIOBITHOTO 200 CIIOPITHEHOTO MPOdIITIO.
HasBHicTe odimiliHoro BeO-caldTy 3akiiajly OCBITH, Ha SKOMY
po3MilieHa OCHOBHa iH(oOpMamlis n[po HOro JisJIbHICT
(cTpykTypa, dmineHsii Ta cepTudikaTd TPO  aKpeaUTAIliIo,
OCBITHS/0CBITHRO-HAyKOBa/ BUAABHMYA/ aTecTaliiiHa (HAyKOBUX
KaapiB) AISUTBHICTh, HaBYaJbHI Ta HAYKOBI CTPYKTYpHI
MAPO3MiaM Ta iX CKIQA, Mepellik HaBYaIbHUX JUCIUILIIH,
MpaBujIa IPUHOMY, KOHTAaKTHA 1H(pOpMAITis).

HasiBHICTB €JIEKTPOHHOTO pecypcy 3aKiaay OCBITH, SIKHH MICTUTh
Marepiaau, HeOOX1aHI 11 HaBUYaHHS, BUKJIQIAIbKOI Ta HAYKOBOL
JUSIIBHOCTI

9 — AkageMmiuHa MOOIJIBHICTD

HauionajJbHa KpeguTHA
MOOIIBHICTE

Ha 3aranpHux migcTaBax B Mexax YKpaiHu.

Ha ocHOBI  aBocTOopoHHIX  JoroBopiB Mk  Onechkoro
HalioHanpHOIO akazemieto 3B’s3ky 1M. O.C. TlomoBa Ta
3aKJIaJlaMu BUILOT OCBITH YKpaiHu.

MOo>XIHBICTh MOABIHHOTO TUTIIOMYBaHHSI.

MixHapoaHa KpeAuTHA

B pamkax mporpamm €C Epasmyct Ha OCHOBI JBOCTOPOHHIX




MOOIJIBHICTH noroBOpiB Mk OJIeChKOI0 HAIllOHATHHOIO aKaJIeMI€I0 3B’S3KY
im. O.C. IloroBa Ta HaBYANPHUMH 3aKJIAJaMU 3apyOKHUX KpaiH-

MapTHEPIB.

MO>KIHBICTh MOABIHHOTO TUTUIOMYBaHHS.
HaBuaHH# iHO3eMHHX Ha ocuoBi nmoroBopiB (yrom) mixk OeChKOI HaIllOHAIEHOIO
3100yBayviB BUILOL akanemiero 3B’s3ky iM. O.C. [lonoBa Ta 3akiagamMu BUILOT OCBITH

oCBiTH 1HO3eMHUX KpaiH.




2. IlepeJiik KOMIIOHEHT OCBiTHLO-NIPodeciiiHoi mporpamMu Ta ix JoriyHa

NOCJiA0BHICTH
2.1. ITepenik kommnonent OI1
Kox v/n KoMmoHeHTH 0CBITHBOI IpOrpamMu Kinbkicth ®dopma
(HaBYANBHI AUCIUTUTIHA, KyPCOBi MPOEKTH (POOOTH), KpEIUTIB MiACYMK.
NPaKTUKY, KBaJidikaiiiHa podoTa) KOHTPOJTIO
1 2 3 4
1 O6oB’s3k0Bi koMmonenTn OIl
1.1 IUKJ 3ATAJIBHOI NIIFOTOBKH 33
OOK 1 CyyacHi iHpopMaIliiiHi TEXHOJIOTIi B HAYIli Ta OCBITI 3 3aJIiK
OOK 2 MaricrepcbKa IpakTHKa 6 3aJIiK
OOK 3 Bunyckna xBaiigikamiiina poooTH 24 icuT
1.2 IAKJI MPO®ECIMHOI MIJITOTOBKH 24
OOK 4 Tmxenepis [13 u1st mapanelIbHUX Ta PO3MOAUICHUX CHCTEM 5 ICITUT
OOK 5 IatenexTyanbHi MOAETIOIOYi CepeIOBHUIIA 4 icruT
OOK 6 Anroput™m#u Ta TEXHOJIOTIi TOOYI0BH PEKOMEHIAMIMHNX CUCTEM 6 ICITAT
OOK 7 MamuHHe HaBYaHHS 9 iCIuT
3arajbHuii 00cSr 000B'I3KOBUX KOMIIOHEHT! 57
2 Bu6ipxoBi komnonenTu OIl
2.1 IMKJI 3ATAJIBHOI NIJITOTOBKH 15
BOK 1 4 iCITUT

JlinoBa iHO3eMHA MOBa

Oparopcbka MaliCTepHICTh

MeHeKMEeHT Ta JiIepCTBO

BOK 2 3 3aJIIK

ITenarorika Ta ICUXO0JIOTIs

®dinocodcrki MpoOIIeMH HAYKOBOTO Mi3HAHHS

[Tenarorika BUINOT LIKOJIA

BOK 3 4 3aJIK

ExoHOMigHE OOTpYHTYBaHHS iIHHOBALlIHHUX PIlIEHB

Menemxment B IT-ranysi

IliqnpueMHAIITBO 1 3aITyCK CTapTaIiB

BOK 4 4 3aJIIK

Indopmariiiina 6e3meka iIHHOBAIIMHOT NisTTHHOCTI

IHTGJ’ICKTyaHBHa BIIACHICTh

JlinensyBanHs Ta cepTudikalist pOrpaMHUX MPOIYKTIB

2.2 HUKJI NPO®ECIMHOI NIATOTOBKH 18

BOK 5 5 3aJTK

AreHTHI TEXHOJIOT1]

OHpaLIIOBaHHﬂ 306pa)KCHB MCTOJAMHU HITYYHOT'O iHTCJ’IeKTy

CyuacHi metoan 00poOKH BizyanbHOI iH(pOpMaIii Ta po3mizHaBaHHS
o0pa3siB

BOK 6 8 1ICITAT

InrenexryanbHi TexHonorii B [HTepHer Ta Semantic Web

CydacHi TexHoJorii 6a3 TaHnx

Texnoorii 06poOku MOBHOI iH(OpMaIIii B IHTEIEKTyaTbHUX CHCTEMAaX

BOK 7 5 3aJIIK

CyuacHi TexHoJzorii B Internet of Things

Teopist IpUITHATTS pillleHb

Bipryanbaa peanbHicTb i 3D MoaenroBaHHs

3arajabpHuii 00csir BHOIPKOBUX KOMIIOHEHT: 33

3ATAJIBHUM OBCST OCBITHBOI ITIPOT'PAMU 90




2.2 CtpyktypHo-noriuna cxema OIl
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3 ®opmu aTecTanii 3100yBaviB BHIIOI OCBITH

Dopmu aTecTaiii
3100yBaviB BUIIOI OCBIiTH

ATecraris 3100yBaviB BUILOI OCBITH 3IIHCHIOETBCSA Y (hopMi
y0JIIYHOTO 3aXHUCTY (memoHcTpaIIii) BUITYCKHOT
kBamigikaniiHoi poOOTH Ta  3aBEPUIYETHCS  BHUJIAYECIO
JIOKYMEHTY BCTaHOBJICHOTO 3pa3ka Mpo MPHUCYIKCHHS HoMy
CTYIEHs MaricTpa i3 MPHUCBOEHHSAM KBaJidikalii: marictp 3
IHKeHepii MmporpaMHOTO 3a0€3MEYEeHHS 3a  OCBITHBOIO-
npodeciitnoro  mporpamoro  «lH)XXeHepis  TPOrpaMHOro
3a0e31eUeHHs».

Bumoru a0 kBasgigikauiinoi
poGoTu

Bunyckna kBamidikariiitna po6ota (BKP) Bxirouae:

- ¢aitmm 3 po3poOJCHUMHU CTYACHTOM MPOTPAMHHUMH i
iHpopManiifHIMH 3aco0amMu, Ta iX TOYaTKOBUMH TEKCTAMU;

- IOSICHIOBAJIbHY 3aIHCKY;

- IEMOHCTpAIliliHI MaTepiaju.

Bunyckna kBamidikamiiiHa podoTa Mae MpoAEMOHCTPYBaTH
3/IaTHICTh BUITYCKHUKA pO3B’SA3yBaTH CKJIATHI 3aBAaHHA 1
npoOyieMu Taiy3i 1HXEHepii MporpaMHOro 3a0e3NeveHHs Ha
OCHOBI NPOBEJICHUX JIOCII/IKEHb.

Ksamidikarmiiitna podoTta mae OyTH nmepeBipeHa Ha Tuiariar.
Bumorn no 3micty, o0'eMy 1 cTpykTypu KBasigikauiiHoi
POOOTH BH3HAYAIOTHCS BHIMM HABYAJIBHUM 3aKJIAJ0M.

Temu Ta aHoTalii BUIYCKOBHUX KBadi(ikalifiHUX pooOiT
MaricTpiB MalTh OyTH ONPWIIOAHEHI Ha OQIIHHOMY caiTi
Kadenpi.




4. Matpuus BiinoBiiHOCTi MPOrpaMHUX KOMIIETEHTHOCTel
KOMIIOHEHTaM OCBIiTHBOI IporpaMu

OOK | OOK | OOK | OOK | OOK | OOK | OOK | BOK | BOK | BOK | BOK | BOK | BOK | BOK
1 2 3 4 5 6 7 1 2 3 4 5 6 7
1K1 + + + +
3K1 + + + +
3K2 + + +
3K 3 + + + + +
3K 4 + + + +
3K 5 + + + + + +
3K 6 + + + + + + + + +
3K 7 + + + + + + + + + + +
3K 8 + + + + +
3K 9 + + +
3K
+ + + +
10
3K
+ + + + + + + + +
11
ClK + + + + + + + + +
C2K + + + + + + + + +
CK + + + + + + + +
3
C4K + + + + + + + + +
CK + + + + +
5
CK
+ + + +
6
C7K + + + + + + + +
CSK + + + + + + + +
CK
+ +
9




OOK | OOK | OOK | OOK | OOK | OOK | OOK | BOK | BOK | BOK | BOK | BOK | BOK | BOK
1 2 3 4 5 6 7 1 2 3 4 5 6 7
CK
+ + + + + +
10
CK
+ +
11
CK
+ + + +
12
CK
+ + + +
13
CK
+ + + + + + +
14
CK
+ +
15
CK + + + + + +

16




5. MaTtpuus 3a0e3nedeHHs NPOrpaMHMX pe3yJbTatiB HapyaHus (PH)

Bi/INOBITHMMH KOMIIOHEHTAMH OCBITHHOI MPOrpamMu

OOK | OOK | OOK | OOK | OOK | OOK | OOK | BOK | BOK | BOK | BOK | BOK | BOK | BOK
1 2 3 4 5 6 7 1 2 3 4 5 6 7
1p + + + + + + +
-1
P
+ + + +
-2
P
+ + +
-3
1P + + + + + + + +
-4
p
+ + + +
-5
H;’ + + + + + + + + +
P
+ +
-7
1P + + + + + +
-8
e
+ + + +
-9
P
+ + + + + + +
-10
P
+ + + + + + + + + + + +
-11
P
+ + + + + + + +
-12
mnp
+ + + + + +
-13
e
+ + + + + +
-14
P
+ + + + +
-15




OOK [ OOK | OOK | OOK [ OOK | OOK [ OOK | BOK | BOK | BOK | BOK | BOK | BOK | BOK
1 2 3 4 5 6 7 1 2 3 4 5 6 7
P
+ + + + + + + + +
-16
np
+ + + + + + + +
-17
mnp
+ + + + +
-18
P
+ + + + +
-19
P
+ + + +
-20
P
+ + +
-21
P, + + +

-22
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