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1. MPO®LIb OCBITHHOI IPOT'PAMU

31 cneniasibHOCT1 121 IHaKeHepisi mMporpaMHoOro 3ade3nevyeHHs

1 — 3aranbHa indopmanis

IToBHa Ha3Ba 3BO Ta
IHCTUTYTY/(paKyIbTETY

Hamionanbnuii TexHiyHMiA yHiBepcUTeT YKpainu «KuiBcbkuii
MOITEeXHIYHUN 1HCTUTYT iMeH1 Irops Cikopcbkoro», pakynbTeT
1H(pOpMaTHUKH Ta OOYHCIIIOBATBHOT TEXHIKH

CryniHpb BHUIIOI OCBITH
Ta Ha3Ba KBaidikarii
MOBOIO OPHTIHATY

CtymiHp — MaricTp
KBamigikaris — maricTp 3 imkeHepii mporpaMHoOro 3a0e3neyeHHs

Pisens 3 HPK

HPK Vkpainu — 8 piBeHb

Odimiiina Ha3Ba OCBIT-
HBOI ITpOrpamu

[mxenepist mporpamMHoro 3a0e3neyeHHs] KOMI IOTEPHUX CUCTEM

Tun guniaomy Ta o6csr
OCBITHBOI IPOrpaMu

Jumnnom marictpa, onuHnyHui, 120 kpeauTis, TepMiH HaBYaHHS | pIK,
9 MicsiB

HasiBHicTh akpeauraiii

Ceprudikar mpo akpeauaaniro HI Nel1192620 Big 25.09.2017p.
HamionanpHuii  TexHiYHMH  yHiBepcuTeT Ykpainm  «KuiBChbkmid
MOJIITEXHIYHUN 1HCTUTYT iMeHi Irops CikopchbKOro» BIAIOBITHO IO
pimenHss Axpeautaniiinoi komicii Big 27.06.2013p. nporokon NelO5
(maka3 MOH Vkpaiam Big 01.07.2013p. Ne2494-m) 3 ramy3i 3HaHb
(cmemianpHOCTi) 12 IHopmamiiini  TexHonorii 121 Imxkenepis
pPOrpaMHOTO 3a0e3MeueHHs] BH3HAHO AaKPEIUTOBAHHM 32 pIBHEM
marictp. Tepmin fii ceptudikary qo 01.07.2023p. (Ha migcTaBi Haka3y
MOH VYxkpainu Big 19.12.2016 Nel1565)

[lepenymoBu

HasiBHicTh cTyneHs 6akanaBpa

Moga(u) BUKJIaJaHHSA

YkpaiHcbKa/aHTIHChKa

Tepmin il 0CBITHBOT
IpOrpaMu

Jlo HacTymHOT akpenuTarii

InTepuer-agpeca moc-
TIHHOTO PO3MIIIIEHHS
OCBITHBOI TPOTpaMu

http://comsys.kpi.ua/uchboviy-proces

2 — Meta ocBiTHBOI MporpamMu

[TinroToBka ¢axiBIliB, 3JaTHUX BUPINIYBATH CKIAHI 3aa4i 1 poOIeMu iHXeHepii IporpaMHOro
3a0e3neyeHHs y rany3i iHpopMaliiHUX TEXHOJIOTIH Ta 3/11HCHIOBaTH 1HHOBaLIMHY npodeciiiny

TISUTBHICTB.

3 — XapaKTepHCTHKA OCBITHBOI pOorpaMu

[IpeameTHa obGnacTh

O0’exkTH BUBUEHHS Ta NMPOo(eciifHOl AISUIBHOCTI: MPOLIECH, METOIH,
IHCTpYMEHTaIIbHI 3aC00M Ta pecypcHu po3poOku, Moaudikarii, aHamizy,
3a0e3neueHHs! SKOCTi, BIIPOBAKEHHSI, 1 CYITPOBOJIKEHHS IPOTPAMHOTO
3a0e3neueHHs

OpienTarrist OCBITHBOI
porpaMu

OcCBITHBO-HAaYKOBa




OcHoBHU (PoKycC OCBIT-
HBOI ITpOrpamMmu

i1 HaBuaHHA: MiAroTOBKa (haxiBIliB, 3MaTHUX CTABUTH BHPOOHMWYI 3a-
BJAHHS III0JI0 PO3pOOKH, 3a0€3MEUYCHHS SIKOCTI BIPOBADKEHHS Ta CY-
MTPOBOJKEHHS MPOTPAMHHUX 3aC001B, 3HAXOAUTH palliOHaTbHI METOIN Ta
3aco0u 1X po3B’sI3KY, BUPIIIYBATH HAWOUIBII CKIIAIHI 3 HUX, 3a0e3meuy-
BaTH cTanuii po3BUTOK [T KOMmaHii 100 SAKOCTI MPOIIECIB Ta PE3YIIh-
TaTiB PO3POOKH MPOTPAMHOTO 3a0e3MeUeHHS.

Teopernunuii 3MicT mpeamMeTHOI oOnacTi: 6a30Bi MaTeMaTHU4Hi, 1HGO-
JIOT1YHI, JIIHTBICTHYHI, CKOHOMIYHI KOHILEITYaJIbHI IOJOXKEHHS II0JI0
PO3pO0OKH, 1 CYIPOBOHKEHHS MMPOTPAMHOTO 3a0€31eUeHHS; TEOPETUYHI
OCHOBHU aHAJIi3y BHMOT, MOJICTIOBAHHS, MPOCKTYBAHHS, KOHCTPYIOBAaH-
HS, CYMPOBOJKEHHS Ta 3a0e3MeUeHHs SKOCTI MPOrpaMHOro 3abesme-
YCHHSL.

IHcTpyMeHTH Ta OOJajHAHHS: MPOrpaMHO-arapaTHI 1HCTPYMEHTAJbHI
3ac00M HAaKOMMYCHHS, MOJICITIOBAHHS, JOKYMEHTYBAHHS Ta YIPaBIiHHS
BUMOTaMHU, KOMIUIALI{, HAJaro[KeHHs KOy, aHajli3y MNpOrpamMHOro
KOy, MATPUMKH TMPOLIECY TECTyBaHHs, Bepu(iKalii Ta Bajigamii mpo-
rpaMHOro 3a0e3MeUeHHs, MEHEIXKMEHTY MPOEKTIB, IPYMOBOi TUHAMIKH
1 KOMYHIKarii.

KirouoBi ciioBa: mporpamHe 3a0e31eueHHsl, 1HKEeHepis, aHaji3, po3po0-
Ka, IporpaMyBaHHs, KOHCTPYIOBaHHS, MoietoBaHHs, [ T-ipoekTn

Oco6MBOCTI TpOTrpamMu

Peanizyerbcs BUKIIagaHHs psay JUCIHUILIIH aHTI1HCHKOI0 MOBOIO

4— HpI/I}IaTHiCTL Bl/lﬂyCKHI/IKiB A0 TMMPpaleBJAlITYBAHHSA TA NNOJAJBIINOI0 HAaBYaAHHSA

[IpunaTHicTh 10 mpare-
BJIAIITYBaHHS

[Tpodecisa 3a AKII: 2132 [Ipodecionan B ramysi nporpaMmyBaHHs
MoxmBa npodeciiina ceprudikarisi.

Ilomanemie HaBUaHHS

MO>KIMBOCTI TPOJOBKEHHSI HABYAHHS 32 TPETIM (OCBITHHO-HAYKOBHM)
piBHEM BHUIIOI OCBITH

5 — BukjaaganHs Ta OLIHIOBAHHSA

Buknanganus Ta HaBYaH-
HA

Jlekii, mpakTU4HI Ta CEMiHAPCHKI 3aHATTS, KOMIT FOTEPHI IPAKTUKYMHU
1 n1abopaTopHi poOOTH; KypCOBI MPOEKTH 1 pOOOTH; TEXHOJIOTISI 3MiIIIa-
HOT'O HaBUaHHS, MPAKTUKH 1 €KCKYPCii; BUKOHAHHS MaricTepchbkoi quce-
prarii

O1iHIOBaHHSA

PeliTuHroBa cucrema OIiHIOBaHHS, YCHI Ta MMUCbMOBI €K3aMEHU, TECTY-
BaHHS TOIIO

6 — IIporpamMHi KOMIIETEeHTHOCTI

[HTerpanpHa KOMIIETEH-
THICTb

31aTHICTh PO3B’SI3yBaTH CKJIA/HI 3ajadi 1 MpoOsieMu 1HXeHepii mporpa-
MHOT'0 3a0e3MeueHHs], 10 nepeadadae MPOBEACHHS JTOCTIIKEHb 3 ele-
MEHTaMH HayKOBOI HOBHM3HHU Ta/abo0 3/1MiCHEHHs 1HHOBallld B yMOBax
HEBU3HAUYEHOCTI BUMOT.

3araabHi komnereHTHOCTI (3K)

3K'1 3/1aTHICTh A0 a0CTPAaKTHOTO MUCIIEHHS, aHAJI3y Ta CHHTE3Y.

3K2 3/1aTHICTh CHUIKYBAaTUCS 1HO3EMHOIO MOBOIO SIK YCHO, TaK 1 MMCbMOBO.

3K 3 3/1aTHICTh MPOBEJICHHS TEOPETUYHMX Ta MPHUKIATHUX JOCIIIKEHb Ha BIAMOBIIHOMY
PiBHI.

3K 4 3/1aTHICTh MOTHUBYBATH JIIOAEH Ta pyXaTHCS JI0 CIIJIBHOI METH, IPALIOBATH B KOMaH/I1
CHIBPOOITHUKIB.

3K'5 3/1aTHICTh CIUIKYBATHUCS 3 MPEACTABHUKAMH IHIINX MPOQECiiHUX TPYI Pi3HOTO PiBHS
(3 excriepTaMu 3 IHIINX Taly3eil 3HaHb/BUIB €KOHOMIUHOT TISTTIBHOCTI).

3K 6 3/1aTHICTh yJJOCKOHAIIOBATH CBOT HABUYKU Ha OCHOBI aHaNi3y MOIMEPEHBOTO AOCBIAY.

3K 7 3/1aTHICTh T€HEPYBATH HOBI 1711 (KpEaTUBHICTH).




®axoBi koMneTeHTHOCTI cneniajabHocTi (PK)

®K 1 | 3garHicTh aHaNi3yBaTH MpeaAMETHI 061acTi, GopMyBaTH, aHATI3yBaTH Ta MOJIEITIOBATH
BUMOTH JI0 IPOTPAMHOTI0 3a0€3MEeYEeHHS.

®K 2 | 3garHicTh ineHTH(IKYBaTH, KJIACH(IKyBaTH Ta OMHUCYBATH MPOEKTHI 3aBJIaHHS, 3HAa-
XOJIUTH pallioHaNIbHI METOIM M MIIXO0IH JI0 1X pO3B’A3aHHS

OK 3 31aTHICTh MPOEKTYBaTH MpPOTpaMHEe 3a0€3MEeUYEeHHs, BKIIOYAIOYH MPOBEACHHS MOJE-
JIIOBaHHS HOTO apXiTeKTypH, MOBEIIHKU Ta MPOIECiB GYHKIIIOHYBAHHS OKPEMUX ITiJI-
CHCTEM 1 MOJYJIiB.

®K 4 | 3garHicTh pO3BHBATHU 1 peasli3oByBaTH HOBI KOHKYPEHTOCIIPOMOXKHI i/1ei B iHXKeHepii
MIPOrPaMHOTro 3a06€3MeUeHHS.

®K 5 | 3gaTHiCTh OLIHIOBATH CTYIiHb OOIPYHTOBAHOCTI 3aCTOCYBaHHS creuu@ikaliiii, craH-
JapTiB, IPaBUJI 1 peKOMEH Al B MpodeciiHii ramy3i Ta JOTPUMYBATHCS 1X MPU pea-
Ji3a1ii MpoIeciB )KUTTEBOTO IIMKITY IPOTPAMHOT0 3a0€3MEYCHHS.

@K 6 | 3garHicTb edeKTUBHO KepyBaTH (h)iHAHCOBUMH, JIIOJCHKUMH, TEXHIYHUMH Ta 1HIIUMU
POEKTHUMHU PECYPCAMH.

®K 7 | 3garHicTh cUCTeMAaTHU3yBaTu MpodeciiiHi 3HaHHS II0JJ0 CTBOPEHHS 1 CYIPOBOKEHHS
MIPOrPaMHOTO 3a0€31ICUCHHSI.

®K 8 | 3gartHicTh po3po0IIsITH 1 KOOPAMHYBATH IpoLiecH, (a3u Ta iTepalii >KUTTEBOTO IUKITY
MIPOTPAaMHUX CHUCTEM Ha OCHOBI 3aCTOCYBAaHHS BIATIOBIIHHUX MOJIENEH, METO/IB Ta Te-
XHOJIOT1# pO3p0OKH IPOrPaMHOT0 3a0€31eUCHHSI.

®K 9 | BMmiHHS MIaHyBaTH i IPOBOJAUTH HAYKOBI TOCIIKEHHS, TOTYBAaTH PE3yJIbTaTH HAYKO-
BHX POOIT 3 IH)XKEHEpIi MporpaMHOTo 3a0€3MEeUYCHHS 10 OIPUITIOTHCHHS.

®K 10 | 3mgaTHICTh 3aCTOCOBYBATH 1 pO3BUBATH (yHIAMEHTAIbHI 1 MDKAMCIUIUTIHAPHI 3HAHHS
JUIS YCIIIIHOTO PO3B’s3aHHS HAYKOBHX 3aBIaHb 1HXKEHepli mporpamMHoro 3abesme-
YEeHHSI.

®K 11 | 3#aTHiCTh BUKOPUCTOBYBATH CYYacHI TEXHOJIOTII PO3POOJICHHS MPOrpaMHOTO 3a0e3-
MICYCHHS

daxoBi KOMIIETEHTHOCTI BUOIPKOBHX 0JI0KIB

@K 12 | 3gaTHiCTh NPOEKTYBATH MPOrpaMHe 3a0e3MeUeHHs] BUCOKOIPOTYKTUBHUX
KOMIT FOTEPHUX CHUCTEM

@K 13 | 3naTHICTh NPOEKTYBATH CEPBICHO-OPIEHTOBAHI CUCTEMHU

@K 14 | T'oToBHICT A0 BUKOpHCTaHHS TexHouorii Big Data

@K 15 | 3gaTHICTh BUKOPHCTOBYBATH METOIH 1 aITOPUTMH Ta pO3POOIATH CUCTEMHU
BHCOKOITPOAYKTUBHHUX O0UHCIIEHBb

®K 16 | 3maTHiCTb pO3pOOISATH Ta BUKOPUCTOBYBATH MEPEXKHI TEXHOJIOT11

®K 17 | 3patHIiCTh pO3pOOIATH Ta BUKOPUCTOBYBATH TEXHOJIOTI] rpadiqyHOro MpOIECIHTy

@K 18 | 3natHicTh po3po0IIsiTH Ta BUKOPHCTOBYBATH MYJIBTHMEi#HI TEXHOJIOT1i

OK 19 | 3naTHICTh BUKOPUCTOBYBATH TEXHOJIOTi MyJIbTHIIAPAJAUTMOBOTO MPOrPaMyBaHHS

@K 20 | 3gaTHICTh po3po0IIsSTH Ta BUKOPUCTOBYBATH KOMIIISITOPH

OK 21 | 3gaTHICTH po3po0JISITH Ta BUKOPUCTOBYBATH CUCTEMH MITYYHOTO 1HTENIEKTY

®K 22 | 3mpaTHiCTH IPOCKTYBATH PO3MOALICHI 0a3U TaHUX

DK 23 3;[aT_HiCTL HPOEKTYBATH Ta PO3pOOIIIOBATH MPOrpaMHe 3a0e3MEeUCHHS I KOMIT FOTEPHUX
Ta BIpTYaJIbHUX MEPEK

DK 24 3,[[a’1?HiCT.B aHaﬂi3?7Ba?[I/I, pO3ropTaTty, HaJaroAKyBaTH Ta aJIMIHICTPYBaTH Cy4acHi
MOOIJIbHI OnepaniiiHi CUCTEMHU

®K 25 | 3maTHiCTh BUKOPHUCTOBYBATH TEXHOJIOTII CTEeKy 1 npoekTyBaHHs WEB-3acTocynkis

®K 26 | 3paTHICTh NPOEKTYBaHHS MPOTPAMHUX CUCTEM Ha 0a3i MOMYJIiB Ta KOMIIOHECHTIB

®K 27 | 3paTHICTh BUKOPUCTOBYBATH MIKPOCEPBICHUH MiIXi[ JUIsI CTBOPEHHS IPOTPAMHHUX CHCTEM

®K 28 | 3xaTHICTH MapayieIbHOTO MPOrpaMyBaHHsI B yMOBaX BEJIMKUX JTAHUX




3/1aTHICTh pO3POOJIATH AITOPUTMH, METOIU 1 MIIXOAH JIIsl MPOTPAMHOT0 3a0e3MeueHHs

OK 29
BOY/IOBaHHMX CHUCTEM
®K 30 | 3maTHICTb NPOEKTYBATH NPOTPaMHi CHCTEMH Il MOOUTBHHX IPUCTPOIB
OK 31 3IlaTHiCT,B JI0 aHai3y Ta 3a0e3Me4eHHs] He0OX1THOTO PiBHS 3aXUCTY MPOTPAMHUX CHCTEM
Ta KOMIT'FOTEPHUX MEPEK
DK 32 3/1aTHICTh CTBOPIOBATH (PYHKIIIOHAJIbHI, aBTOMAaTU30BaH1 Ta Py4Hi CLIEeHapii TeCTyBaHHSA
MPOTPaMHOTO 3a0e3MeueHHS
7 — IlporpamHi pe3y/ibTaTH HABYAHHA
3HAHHA
3H 1 MertopaiB aHai3y Ta MOAETIOBAHHS MPUKIIAIHOI 00JacTi, BUABICHHS 1HPOPMAIIHHUX
notped 1 300py BUXITHUX JaHKUX JUISI MPOEKTYBAHHS MPOTPAMHOT0 3a0€311eUeHHS.
3H2 MertopaiB ¢popMyBaHHS BUMOT J0 MPOrPaAMHOI CUCTEMH, 3HATH SIK pO3pOOIATH, aHAai-
3yBaTH Ta CUCTEMAaTU3yBaTH BUMOTH.
3H3 bazoBux KoHIIeNiH 1 METO10JI0Tii MOETIOBaHHSI iH(OpMAIiTHUX MPOLIECIB.
3H 4 MertopaiB i Mozesei po3poOKH, BIPOBAIKEHHS, EKCIUTyaTallii IporpaMHUX 3ac00iB Ta
yIIpaBJIiHHS HUMHU Ha BCIX €Tanax >KUTTEBOTO LIUKITY.
3HS5 Crpareriii mpoeKTyBaHHS MPOTrPaMHUX 3aC00IB Ta METOMAIB aHATI3Y 1 OI[IHKU HPUIHHS-
TUX MPOEKTHUX PILIEHb 3 TOYKHU 30pY SIKOCTI KIHLIEBOTO IPOIPAMHOTO MPOJIYKTY.
3H6 MertopaiB, Cy4acHUX MPOrPaMHO-aNapaTHUX IHCTPYMEHTAIBHUX Ta O0YHCIIOBAIBHUX
3ac001B, TEXHOJIOTIH, aITOPUTMIYHUX Ta MPOTPAMHHUX PIlICHb A1 €PEKTUBHOTO BH-
KOHAHHS KOHKPETHUX BUPOOHHYMX 3a/1a4 3 IIPOTPAMHOI iHXKEHEPII.
3H7 | Cy4yacHux mapajaurm i MOB IpOTrpaMyBaHHs Ul BUPILICHHS NPUKIAJHUX 3aBJaHb,
CHCTEMHHX Ta CIeI[iaJli30BaHUX 3ac00iB, KOMIIOHEHTHHX TEXHOJIOTiH (TuaTdopm) Ta
IHTErpOBaHMUX CEPeIOBUIL PO3POOKH NMPOrpaMHOro 3a0€3MeYeHHS!.
3H8 | MeroniB aHamiTHYHOTO IOCHIKCHHS NHapamMeTpiB (yHKIIIOHYBaHHS MPOTPAMHUX
cUCTeM JJIs 1X Bamijauii Ta Bepudikalii, a TakoX aHallizy oOpaHUX METO/IiB, 3aC00iB
aBTOMATH30BAaHOTO MPOEKTYBAHHS Ta peai3allii mporpaMHOro 3a0e3neyeHHs.
3H9 CydacHux mpodeciiiHUX CTaHIapTiB 1 IHIIMX HOPMATHBHO-IIPABOBHUX JOKYMEHTIB 3
1HKeHepli IpOrpaMHOro 3a0e3neueHHsl.
3H 10 | 3HaHHA TOro, sIK MPUMMAaTH OpraHi3aliiHO-YNPaBIIHCHKI PIIIEHHS B yMOBaX HEBU-
3HAYEHOCTI
3H 11 | 3HaHHA TOrO, SIK (hOPMYITIOBATH, €KCIIEPUMEHTAIBHO MIATBEPKYBAaTH, OOIPYHTOBY-
BaTH 1 3aCTOCOBYBATH Ha MPAKTHUIl B MPOIEC pO3pOOKH MPOrpaMHOro 3a0e3neueHHs
KOHKYPEHTOCIPOMOXHI 171€1, METO/IU, TEXHOJIOT11 BUPIIIEHHS Ipo(eciiHuX, HAyKOBO-
TEXHIYHMX 3aBJaHb B YMOBaX HEBU3HAYEHOCTI.
3H 12 | 3HanHsA TOTO, SIK OQOPMIIATH PE3yAbTATH JOCITIIKEHb Y BUIJIAI CTaTe Y HAYKOBHX
BUJIAHHAX Ta Te3 JIONOBiIel Ha HAYKOBO-TEXHIYHUX KOH(EPEHIIsX.
3H 13 | 3HanHA TOTO, SIK MOSICHUTH, aHATI3yBaTH, IUJIECIIPSIMOBAHO ITyKAaTH 1 BUOMpATH He-
oOXiJH1 JUId BUpIIIeHHA (PaxoBMX HAYKOBUX 1 MPUKJIAIHMUX 3a7ad iH(opMariiitHo-
JIOB1/IKOB1 Ta HAYKOBO-TEXHIYHI pPECypCH 1 JKepesa 3HaHb 3 YpaxXyBaHHSIM CY4aCHUX
JOCSITHEHb HAYKH 1 TEXHIKH.
3H 14 | IHo3eMHO1 MOBH /1 3a0€3MeueHHs] MIXKHAPOIHOT KOMYHIKallli B paMKaX BeJIeHHs
HAYKOBO-NTPO(ECIHOT NiSTIbHOCTI; €TUKETY IIJOBOTO JUCTYBaHHS
3H 15 | OcHOB cTanoro po3BUTKy
3H 16 | HopmaTuBHUX MOJIOKEHB LIOJI0 IHTEIEKTYaJIbHOI BIACHOCTI
3H 17 | OcHoB negaroriku
3H 18 | MetoziB moOy/I0BH BHCOKOTPOTYKTHBHAX KOMI FOTEPHHUX CHCTEM
3H 19 | MeToxiB i TEXHOJIOTiH CTBOPEHHS CEPBICHO-OPIEHTOBAHUX CUCTEM
3H 20 | MepexHUX TeXHOJIOTIH




3H 21

MeTom0510rii Ta TEXHOJIOT1H MITYYHOTO IHTEIEKTY

3H 22 | Texuouorii Big Data

3H 23 | MeroaiB opranizaiiii Ta aJirOpUTMIB BUCOKOIIPOTYKTUBHUX OOYHCIICHD

3H 24 | Texuomoriii rpad)iyHOTO MPOLIECIHTY

3H 25 | 3aco6iB kepyBaHHS IPOIECAMH KUTTEBOTO LIUKITY TPOTPAMHOTO 3a0€31eYeHHs

3H 26 | MynbTUMemIHHUX TEXHOJIOT1H

3H 27 | MyapTunapagurMoBOro NporpaMmyBaHHs

3H 27 | IToO6ynoBu KOMIISATOPIB

3H 28 | TexHouoriii BepCiiHOTO CTBOPEHHS MPOTPAMHOTO 3a0€3MeUeHHS

3H 29 | TexHOJIOTiH Ta MPOTOKOJIIB KOMIT FOTEPHHUX Ta BIPTYAJIbHUX MEPEXK

3H 30 | CyyacHuX MOOUIbHHUX OTIEPALITHUX CHCTEM

3H 31 | CepenoBuin npoekTyBaHHs 1y cydyacHux WEB-3actocyBaHb

3H 32 | TexHosoriii 00poOIeHHS BETMKUX MACHBIB JaHUX

3H 33 | [IpuHUIMIIIB CTBOPEHHSI KOMIIOHEHTIB Ta MOJIYJIiB IPOTPAMHUX CUCTEM

3H 34 | MeroaiB, aJITOPUTMIB Ta MiAXOIB IHTErpaIlii MiKPOCEPBICHUX 3aCTOCYBaHb

3H 35 | TexHouoriii Ta miAX0/iB MApPaJIEIBHOTO MTPOrpaMyBaHHs

3H 36 TexHomorii MPOEKTYBaHHS Ta PO3POOJICHHS IPOTPAMHOTO 3a0€3MeYeHHS IS
BOY/IOBaHMX CUCTEM

3H 37 | CepenoBuil po3poOIeHHS MPOTPAMHOTO 3a0€3MeYCHHS ISl MOOUTBHHUX TPUCTPOIB

3H 38 | Texnomnoriii kpunrorpadiyHoro 3axucty iHbopmarii

3H 39 | IlizxoxiB cTBOpEHHs CIIEHAPiiB TECTYBaHHS NPOTPAMHOTO 3a0€3MeUYeHHS

YMIHHSA

YM 1 | CucreMHO 3aCTOCOBYBAaTH METOJM aHAJli3y Ta MOJCIIIOBAaHHS IPHUKIAIHOT 00JacTi,
BUSABIICHHS 1H(oOpMaIitHUX ToTpe® 1 300py BHUXITHUX AAaHUX JJIS MPOEKTYBaHHS
MIPOrPaMHOTO 3a0€31ICUCHHSI.

YM 2 | O6rpyHTOBYBaTH BHUOIp MeTOMIB (hOpMyBaHHS BHMOT JI0 IPOTrPamMHOi CHCTEMH,
PO3pO0IIATH, aHAJII3YBATH Ta CHCTEMATH3yBAaTH BUMOTH.

YM3 |3Harm 1 3acTOCOBYBaTH 0a30BI KOHLEMIII 1 METOXOJIOTIT  MOJEIIOBaHHS
iHpopMalifHUX MPOLECIB.

YM 4 | OuiHroBary 1 BUOMpPATH METOAU 1 MOJIEN] pO3pOOKH, BIPOBA/HKEHHSI, EKCILTyaTalll
IIPOrpaMHHUX 3ac00iB Ta YIPABJIiHHS HUMH Ha BCIX €Tanax KUTTEBOrO LUKIY.

YM 5 | Po3po0usdTy 1 OLIHIOBATH CTpaTerii MpOEeKTYBaHHS IMPOrpaMHUX 3aco0iB; 0OIpyHTO-
BYBaTH, aHATI3yBaTH 1 OLIIHIOBATU NMPHUHHATI MPOEKTHI PILIEHHS 3 TOUYKH 30pYy SKOCTI
KiHIIEBOT'O MTPOTPAMHOTO MPOIYKTY.

YM 6 | AnanizyBaT, OL[IHIOBAaTH 1 BUOMpPATU METOJHM, Cy4acHI IPOTrpaMHO-anaparHi iHCTpY-
MEHT&JIbHI Ta OOYMCIIOBAJIbHI 3aCO0M, TEXHOJIOTII, alTOPUTMIUHI Ta MPOTpaMHil pi-
IIEHHS A €(eKTUBHOTO BUKOHAHHS KOHKPETHUX BHUPOOHMYMX 3a]ad 3 MPOrpamHOl
1HXeHepil.

YM 7 | O6rpyHTOBaHO BUOMpATH MapaurMu i MOBH MPOrpaMyBaHHS JUIsl BUPIIIEHHS MPHK-
JAHUX 3aBJlaHb;, 3aCTOCOBYBAaTH Ha TMPAKTHIIl CUCTEMHI Ta CIeIiaii30BaHl 3aco0u,
KOMITOHEHTHI T€XHOJIOTii (mIaTdopMu) Ta IHTETPOBaHI cepeloBHUIa PO3POOKH IMPO-
TPaMHOTO 3a0€3MeUeHHS.

YM 8 | [IpoBoauTH aHaNMITUYHE IOCHIKEHHS HapaMeTpiB (QYHKIIOHYBaHHS HPOTPAMHUX
CUCTeM Ui iX BaJijalii Ta Bepudikalii, a TaKoX MPOBOJUTH aHali3 0OOpaHUX METO-
1B, 3aC001B aBTOMATH30BAaHOI'O MPOEKTYBAHHS Ta peaji3allii mporpaMHOro 3abdesrne-
YCHHSI.

YM 9 | BactocoByBaTu cydacHi mpodeciifHi cTaHAapTH 1 iHIII HOPMATUBHO-TIPABOBI JIOKyMe-
HTH 3 1HXKEeHepli IporpaMHOro 3abe3neueHHsl.

YM 10 | I[Ipuiimatu oprani3aniiiHo-ynpaBiIiHCHKI PIIIEHHS B yMOBaX HEBU3HAYEHOCTI.




YM 11 | HaGyBaTu HOBI HaykoBi 1 mpodeciitHi 3HaHHS, BIIOCKOHATIOBATH HABUYKH, IIPOTHO3Y-
BaTH PO3BUTOK NPOTPAMHUX CUCTEM Ta iHQOPMAIITHUX TEXHOJIOTIH.

YM 12 | ®opMynroBaTH, eKCIEPUMEHTAIBHO IMiATBEPXKYBATH, OOIPYHTOBYBATH 1 3aCTOCOBY-
BaTH Ha MPaKTHIl B MPOLEC] po3poOKH MpOrpaMHOro 3abe3nedyeHHs] KOHKYPEHTOCTI-
POMOJHI 1/1€i, METOau, TEXHOJOTIi BUpIMIEHHS NPodeciiiHuX, HAyYKOBO-TEXHIUYHUX
3aBJlaHb B YMOBaX HEBU3HAUYEHOCTI.

YM 13 | OdbopmisiT pe3ynbTaT AOCTIHKEHb Y BUTJIS1 CTaTeld Yy HAYKOBUX BUIAHHSX Ta TE3
JIOTIOB1/Iel Ha HAYKOBO-TEXHIYHUX KOH(EPEHIisX.

YM 14 | TlosicHroBaTH, aHANII3yBaTH, LIJIECIPIMOBAHO IIYKaTH 1 BUOMpPATH HEOOXIqHI [Uisd BU-
pimeHHs $axoBUX HAYKOBHX 1 MPUKIAIHUX 337ad iHPOpMaliiHO-TOBIIKOBI Ta HaY-
KOBO-TEXHIYHI PECypCH 1 JUKepella 3HaHb 3 YpaXyBaHHSIM CY4aCHUX JOCSITHEHb HAYKH
1 TEXHIKH.

YM 15 | CroinkyBaTucsi iIHO3€MHOIO MOBOIO IS MI>XKHApOIHOI KOMYHIKAIIl B paMKax BEICHHS
podeCciiHOl AISUTBHOCTI; TOTPUMYBATHCS €TUKETY J1JIOBOTO JTUCTYBaHHS

YM 16 | CucteMHO 3aCTOCOBYBAaTH METOIM 3a0€3ME€UEHHS CTAIOr0 PO3BUTKY

YM 17 | lorpumyBatucs HOPM IpaBa IHTEIEKTyaabHOI BIACHOCTI Ta 3aXHILATH 1€ TPABO

YM 18 | 3acTocoByBaTH OCHOBHI MTOJIOKCHHS TIEAArOTiKN

YM 19 | CrBoproBaTu nporpamHe 3a0e31neyeHHs KOMII IOTEPHUX CUCTEM

YM 20 | [IpoekTyBaTu Ta BIPOBAKyBAaTH CEPBICHO-OPIEHTOBAHI CUCTEMHU

YM 21 | BukopucToByBaTH MEPEKHI TEXHOJIOT] ISl CTBOPEHHSI POTPAMHOT0 3a0€3MeYCHHSI

YM 22 | BUKOPUCTOBYBATH TEXHOJIOT1] IITYYHOT'O IHTEJIEKTY

YM 23 | BukopucroByBaru texHonorii Big Data

YM 24 | Po3po0usiTu Ta MOJICJIIOBATH JITOPUTMHU BUCOKOIIPOJYKTUBHUX OOUYUCIICHb

YM 25 | BukopHrCTOBYBaTH TE€XHOJIOTIi TpadiuHOrO MPOUECIHTY Ui CTBOPEHHS MPOTPAMHOTO
3a0e3neyeHHs

YM 26 | KepyBatu nporiecaMu JKUTTEBOTO IUKITY TPOTPAMHOTO 3a0€31eYeHHs

YM 27 | Po3po0asiti MynbTUME i HHI TEXHOJIOT1{

YM 28 | BukopucToByBaTH MYJIbTUIIAPAAUTMOBE IPOTrPaMyBaHHs

YM 29 | Po3polGusTi KOMITIISITOpH

YM 30 | CTBOproBaTH IpOrpamMHi CUCTEMHU aBTOMaTH3allii po3ropTaHb

YM 31 | Po3po0umsatu BiacHi 0i01i0TeKH Uil CTBOPEHHS IPOTPAMHOTO 3a0e3NeueHHs IS
KOMIT'IOTEPHHUX Ta BIPTyaJIbHUX MEPEK

YM 32 | Po3ropraty Ta HaJIaIITOBYBATH MOOUTRHI ONepalliiiHi CuCTeMH

YM 33 | OGupatu cepenoBuia po3poOku Ta peanizoByBati WEB-3acTocyBaHHs B HhOMY

YM 34 | Posroptatu IT-iHppacTpyKTypy /Uil BUKOHAHHS 3aBJJaHb 3 BUKOPUCTaHHSM BEIUKHX
MAacHBIB JaHUX

YM 35 | AHamizyBaTH TEXHIYHI BUMOTH JI0 MPOTPAMHUX CHCTEM I BUIIICHHS HEOOX1THIX
MOJIYJIiB Ta KOMITOHEHT

YM 36 | PeanizoByBaTH MIKpOCEPBICHMI MiIXi B CY4aCHUX CEPEJOBUIIAX PO3POOKH

YM 37 | AmantyBaTH KJIaCHYHI allTOPUTMH 0OpOOIICHHS TaHUX JIJIS ITapajiesIbHOTO MPOTpamy-
BaHHS B YMOBaX BEJIHMKHUX JAHUX

YM 38 | CTBOproBaTH alrOpUTMH ONITUMAITEHOTO (DYHKIIIOHYBAaHHS IIPOTPAMHUX BOYJTOBaHUX
CHCTEM

YM 39 | Po3po0isaTi MiKpOCepBICHY apXiTEKTypy MPOrpaMHOro 3a0e3rmedeHHs Il MOOUTHhHIX
IIPUCTPOIB

YM 40 | IlpoekTyBaTh mporpamMHi CHCTEMH Ta MEPEXi 3 BiJIMOBITHUM PiBHEM 3aXHUIIEHOCTI

YM 41 | CTBOproBaTu BiacHI MporpamHi 3aco0u JJIsl aBTOMAaTU3allil TECTyBaHHs POTrPaMHOIO

3a0e3eYEeHHS.




8 — PecypcHe 3a0e3neueHHs peajizamii mporpamMu

Kanpose 3abe3neucHHs

BiamoBigHO 10 KaApOBHUX BUMOT IIOA0 3a0€31eUCHHS ITPOBaKCHHS
OCBITHBOI JisSTTLHOCTI 17151 BizmnoBigHoro piBHga BO (mogatok 2 o Jlime-
H31MHUX YMOB), 3aTBepkeHux [loctanoBoro Kabinery MiHicTpiB
VYkpaian Big 30.12.2015 p. No 1187

MarepianbHO-TEXHIUHE
3a0e3IeueHHs

BiamoBiiHO 10 TEXHOJIOTTYHMX BHMOT IIIOJI0 MaTePiaibHO-TEXHIYHOTO
3a0e3nevYeHHs OCBITHROI AISUIBHOCTI BiAmoBiaHOTO piBHSI BO (101aTox
4 no Jlinen3iiHux ymoB), 3atBeppkeHux [locranoBoto Kabinery MiHi-
ctpiB Ykpainm Big 30.12.2015 p. No 1187

Indopmarriiine Ta Ha-
BYAITbHO-METOIMYHE 3a-
Oe3mnedeHHs

BiamnoBigHO 10 TEXHOJOTIYHUX BUMOT IIOJ0 HABYAIHHO-METOIUYHOTO

Ta iH(popMaIiifHOTO 3a0e3MeYeHHsT OCBITHBOI AISJIbHOCTI BiJIOBITHOTO

piBas BO (mogatok 5 no JlineH3iMHUX yMOB), 3aTBepkeHuX IlocTaHo-
Boto KabGinety MinictpiB Ykpainu Bix 30.12.2015 p. Ne 1187

9 — AkageMiuyHa MOOLIbHICTD

HarionansHa kpeauTHa

MOXJIMBICTh YKIIQIaHHS YTOJ PO aKaJeMiqHy MOOITBHICTB, PO TO0-

MOOUIBHICTH JIBiiHE AUIJIOMYBaHHS TOIIO
MixHapoaHa KpenIuTHa | Y4acTh CTY/ACHTIB B MDDKHApPOJIHIN porpami akajgemMiunux oominis €C
MOOUITBHICTH Erasmus+ (K1) B pamkax [J0roBopiB 3 HACTYITHUMH BYy3aMU-

MnapTHCpaMu:

1. BinpHIOCBKMI TeXHIYHMH yHiBepcuTeT iM. ['enuminaca
(JIutBa)

Vuisepcutet M. JItokcemOypr (JIrokcemOypr)
VYuiBepcuret Jlorapunrii — Loria Lab (®pa#niris)

HopBe3bkuii yHIBEPCHTET NPUPOJHUYHMX 1 TEXHIYHUX HAYK
(Hopgeris)

5. VuiBepcurer Manaru (Icianis)

HaBuannug iHO3EMHUX
3100yBadiB BUIIOL
OCBITH

Buknamgadss 1H036MHOI0 MOBOIO

2. MIEPEJIIK KOMIIOHEHT OCBITHbOI IPOI'PAMMU

KomnoHeHTH 0cBITHBOI IporpamMu (HaByYaslbHi TUCIHU- KillbKicTh ®dopma mijcy-
Konu/n | mumiHM, KypcOBI IPOEKTH/KYPCOBI pOOOTH, IPAKTUKH, . MKOBOT'O KOH-
kBaidikalitna podoTa) KpE/UITIB TPOJIIO
1] 2 |3 ] 4
1. I{uka 3arajJbHOI MiATOTOBKH
O0oB’s13k0Bi komMnonenTn OIT
301 IHTenexTyanbHa BIACHICTH Ta MAaTEHTO3HABCTBO 3 3aJiK
302 HaykoBa po0oTa 3a TeMO10 MaricTepchKoi JucepTarii 7,5 3aJiK
303 HaykoBo-mocmigHa nmpakTuka 9 3aITIK
304 Po6ora Hax MaricTepchbKOI0 AUCEPTAITIEI0 21 3aXUCT
Buo6ipkosi komnonenTu OIT
3B1 HaBuanpHa qucuuiiina 3 npo6JjieM CTajloro po3BUTKY 2 3aJIK
3B 2 HapuanpHa qucnurmiina 3 MEHEKMEHTY 3 3aIIK
3B3 [TpakTHKyM 3 iHIIOMOBHOT'O HAYKOBOT'O CIIJIKYBaHHS 4,5 3aJiK
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1 2 3 4
3B4 HaBuanpHa quCHIMIUTIHA 3 TIEIATOTIKH 2 3aJiK
2. llnka mpodeciiinol miaroroBkun
O00B’s13k0Bi komnonenTn OI1
I10 1 CyuacHi TeXHOJIOTii po3pOOJIEHHS IPOrPaMHOTO 11 €K3aMEH
3a0e3neyeHHs
Buobipkosi komnonenTu OI1
BubipkoBuii 6J10k qucuuiutin 1
IIporpamue 3a6e3ne4eHHs] BUCOKONPOAYKTHBHUX KOMII'KOTEPHUX CHCTEM
IIBb 1.1 | IIporpamue 3abe3nedeHHs] KOMIT FOTEPHUX CUCTEM 8,5 eK3aMeH
I1Bb 1.2 | MepexHi TeXHOJIOT1i 9 eK3aMeH
I1Bb 1.3 | IIporpamMmyBaHHS CUCTEM IITYYHOTO 1HTEJICKTY 5 eK3aMeH
I1Bb 1.4 | Texuomnorii Big Data 4 3ayIiK
I1Bb 1.5 | Texnouorii rpagiuHOro mpornecinry 3,5 3aJiK
IIBb 1.6 | BucokonpoaykTuBHI 00YHCICHHS 4 eK3aMeH
I1Bb 1.7 | KepyBanus Iporecamu JKUTTEBOTO LUKITY 6 €K3aMEH
IIPOrpaMHOTro 3a0e3MeYeHHs
I1Bb 1.8 | MynbTuMeniiiHi TeXHOJIOTI{ 5 3aJIK
I1Bb 1.9 | MynbTunapaaurmMoBe nporpaMmyBaHHs 6 eK3aMeH
IIBb 1.10 | [ToOymoBa KOMOIATOPIB 6 3aJiK
Bub6ipxoBuii 6,10k TUCHMILTIH 2
IIporpamue 3a0e3neuyeHHs1 iHpopManiiHO-KOMYHIKANIHIX CHCTEM
[1Bb 2.1 | IIporpamyBaHHs KOMII IOTEPHHUX Ta BIpTYaJbHUX Me- 6 €K3aMEeH
pex iHpopMaIiitHO-KOMYHIKAIIIHIX CUCTEM
I1Bb 2.2 | CyyacHi MOOLIBbHI OmepariifHi CHCTEMHU 6 €K3aMEeH
I1Bb 2.3 | Crek TexHounoriii npoekryBanHss WEB-3actocyBanb 8 €K3aMeH
[1Bb 2.4 | IlpoektyBanHs iH(pOpMAIiHO-KOMYHIKAI[IHHUX CHC- 4 €K3aMEeH
TEeM 3 PO3IMOAUICHUMH Ta HEpeNAIiiHUMU Oa3amMu 1a-
HUX
I1Bb 2.5 | KoMnoHeHTHO-0a30BaHe MPOEKTYBaHHsS MPOrpPaMHUX 4 3aJiK
CHCTEM
I1Bb 2.6 | InTerpamisi 3acTocyBaHb Ha OCHOBI MIKpPOCEPBICHOTO 3 3aJiK
MIXOAY
I1Bb 2.7 | Texnonorii mapajensHOr0 MpOTrpamMyBaHHS B YMOBAax 3) €K3aMeH
BEJIMKHX JIaHUX
I1Bb 2.8 | IlporpamyBaHHsI BOYZOBaHUX CUCTEM 10 €K3aMeH
I1Bb 2.9 | IIpoekTyBaHHS MPOrpaMHUX CUCTEM JUIsi MOOUIBHUX 5 €K3aMeH
IIPUCTPOIB
I1Bb 2.10 | IndopmartiifHOT CTIHKICT KOMIT IOTEPHUX TEXHOJIOT1i 3 3aJiK
Ta MEPEK
IIBb 2.11 | TecTyBaHHS IPOrpaMHOro 3a0e3MeUeHHs 3 €K3aMEH

3aranbHHUI 00CIT NMKJLY 3arajibHOI Mi/ITOTOBKM: 52
3aranbHUM 00CIT HMKJY NpogeciiiHOl MiATOTOBKM: 68
3aransHuil 00CAT 000B’A3KOBUX KOMIIOHEHT: 51,5
3arajabHUI 00CSIT BUOIPKOBHX KOMIIOHEHT: 68,5
y TOMY YHCJIi 32 BHOOPOM CTY/I€HTIB! 68,5
3ATAJIBHUM OBCSIT OCBITHBOI ITPOT'PAMHU 120
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3. CTPYKTYPHO-JIOI'TYHA CXEMA OCBITHbOI TIPOT'PAMMU

Cxewma BiamoBiaHO 10 BHOipkoBoro 010Ky nucuuruiid 1 Ilporpamue 3a6e3meyeHHst
BHCOKOINPOTYKTHBHUX KOMIT’OTEPHUX CHCTEM

12

3B 3 3B 2 MBB 1.3 MBB 1.4 MBB 1.1 MBE 1.2
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Cxema BiAMOBigHO 10 BUOipKoBoTo 010Ky nucuuiiiid 2 Ilporpamue 3a6e3neyeHHst

iH(opManiiiHO-KOMYHIKaLIHHUX cCHCTEM

3B3 3B 2 MBB 2.2 MNMBb6 2.4 MBb6 2.1
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| r-==—="777"71

1 1

| 1

1 1

\'4 \'4
302 L - > 301 no1 MNBb 2.5 >| MBB2.3 3B1
3B 4 MBE 2.7 MBBG 2.9 MBE 2.6 MBB6 2.10 MBb 2.11

y
—>| 303 304

4. POPMA BUITYCKHOI ATECTAIII 3/I0BYBAUIB BUIIO1
OCBITHU

Bunyckna aTtecTtariisi 3100yBadiB BUIIOI OCBITH 3a OCBITHBOIO ITPOTpamMor0 creriaabHocTi 121
Inxenepist mporpamMHoro 3a0e3neyeHHs IPOBOAUTHCS Y (opMi ITyOIIYHOTO 3aXUCTy KBali(pikainHOT
pPOOOTH Ta 3aBEPILYETHCS BHUIAUCIO JIOKYMEHTAa BCTAHOBJIEHOTO 3pa3Ka MpPO MPHUCYIKEHHS Homy
CTYIIEHSl MaricTp 3 MPUCBOEHHIM KBamigikaiii Marictp 31 cnemianbHOCTI [HXXeHepiss mporpaMHOro
3a0e3MeueHHs, 3a OCBITHbO-HAYKOBOIO MpOrpamMor0 I[HXKeHepis MporpaMHOro 3a0e3nedeHHs
KOMIT FOTEPHHUX CHUCTEM.

BumyckHa atecraltis 31iiCHIOETHCS BITKPUTO 1 TyOIIYHO.
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5. MATPULA BIAITOBITHOCTI ITPOI'PAMHHUX
KOMIIETEHTHOCTEH KOMIIOHEHTAM OCBITHBOI
HHPOI'PAMUA

301

302

303

304

3B 1

3B2

3B3

3B 4

o 1
Bb 1.1

I1Bb 1.2

I1Bb 1.3
I[1Bb 1.4

I1Bb 1.5

I1BbG 1.6

I1Bb 1.7

I1Bb 1.8

BB 1.9

[IBb 1.10

I1Bb 2.1

I1Bb 2.2

I1Bb 2.3

I1Bb 2.4

IIBb 2.5

I1Bb 2.6

I1Bb 2.7

I1Bb 2.8

I1Bb 2.9

IIBb 2.10

I1Bb 2.11

3K'1

3K 2

3K3

3K 4

3K'5

3K 6

3K7

+

OK 1

OK 2

OK 3

+

OK 4

OK 5

DK 6

OK 7

OK 8

OK 9

OK 10

DK 11

DK 12

®K 13

OK 14

OK 15

DK 16

DK 17

©OK 18

®K 19

K 20

oK 21

DK 22

DK 23

OK 24

OK 25

OK 26

OK 27

DK 28

OK 29

®K 30

DK 31

OK 32
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6. MATPUIISA 3ABE3INEYEHHS NIPOT'PAMHUX PE3YJIBTATIB
HABYAHHS BIINOBIJHUMU KOMIIOHEHTAMHU
OCBITHBHOI IPOI'PAMU

301
302
303
304
3B 1
3B2
3B 3
3B 4
o 1
[IBb 1.1
IIBb 1.2
BB 1.3
1B 1.4
1B 1.5
I1Bb 1.6
BB 1.7
I11B5 1.8
1Bb 1.9
I1Bb 1.10
IBb 2.1
I1Bb 2.2
I1Bb 2.3
[1Bb 2.4
I1Bb 2.5
I1Bb 2.6
BB 2.7
I1Bb 2.8
I1Bb 2.9
IIBb 2.10
BB 2.11

3H 1 +
3H?2 + +
3H3 + +
3H 4 + +
3H5
3H 6
3H7
3H 8
3H9
3H 10
3H 11
3H 12
3H 13 +
3H 14 +
3H 15 +
3H 16 +
3H 17 +
3H 18 + +
3H 19 +
3H 20 +
3H 21 +
3H 22 +
3H 23 +
3H 24 +
3H 25 +
3H 26 +
3H 27 +
3H 28 +
3H 29 +
3H 30 +
3H 31 +
3H 32 +
3H 33 +
3H 34 +
3H 35 +
3H 36 +
3H 37 +
3H 38 +
3H 39 +
VM 1 +
YM 2 + +
YM 3 + + +
VM 4
YM 5 + + +
YM 6 +

+
+
=+

+ |+ |+ [+

+ [+ [+ [+ [+

+

15



301

302

303

304

3B 1

3B2

3B3

3B 4

o1
B 1.1

IIBb 1.2

I1Bb 1.3
I1Bb 1.4

I1Bb 1.5

I1Bb 1.6

I1Bb 1.7

I1Bb 1.8

1B 1.9

T1Bb 1.10

IBb 2.1

[1Bb 2.2

[1BB 2.3

[1BB 2.4

[1BB 2.5

I1Bb 2.6

BB 2.7

I1Bb 2.8

I1Bb 2.9

I1Bb 2.10

IIBb 2.11

YM7

+
+

YM 8

YM9

YM 10

YM 11

YM 12

YM 13

YM 14

YM 15

YM 16

YM 17

YM 18

YM 19

YM 20

YM 21

YM 22

YM 23

YM 24

YM 25

YM 26

YM 27

YM 28

YM 29

YM 30

YM 31

YM 32

YM 33

YM 34

YM 35

YM 36

YM 37

YM 38

YM 39

YM 40

YM 41
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