MIHICTEPCTBO OCBITU 1 HAYKH YKPAIHU
MPUKAPIIATCHKU HAIIIOHAJIbHUMA YHIBEPCUTET
IMEHI BACUJISA CTE®@AHUKA

HPOEKT

OCBITHBO-ITIPO®ECIHHA ITIPOTPAMA

«KoMm’rorepHa iHkeHepiss»

Jlpyroro (MarictepcbKoro) piBHsi BUIIIOI OCBiTH

3a cnemiajgbHicTIO 123 KoM’ orepHa iHkeHepist

rajysi 3Hanb 12 Indopmauiiini TexHoJ10rii

OcBiTHs kBasidikanisi: MaricTp 3 KoMn’10TepHOI iHKeHepii

SATBEP/’KEHO BYEHOIO PA/IOIO

I'os10Ba BUeHoOI paau npo¢. Irop HEITEHIA
(mpoToxkos Ne BiJI « » 2024p.)

OcBiTHA IporpamMa BBOAUTHLCHA B Jil0 3
2024p.

PexTop Irop HEIIEHJIA

(naka3z Ne Bif « » 2024p.)

IBano-®pankiscbk 2024 p



JIMCT [IOI'OKEHH A
OCBITHBO-TIpOGEeCiiHOT TporpaMu

3AITPOIIOHOBAHO:

["apaHT OCBITHBOI ITPOTpaMHu: boraan I3YH/I3A

Unenu poboUoi rpymnu: Irop KOI'VT
Bomogumup ' PUT'A
Awuppiit TEPJIELIbKMIA
Bixtop 'OJIOTA
Biktop JIOBI'MIA
Apocnas JIMTIKA
Banentnna KOCIOK

BHECEHO:
Kadenpa koM’ 1oTepHO1 1HXKEHEPIT Ta NEKTPOHIKU
IIpoToxon Ne BIJI « » 2024p.
3aBigyBau kadeapu npo¢. Irop KOI'YT

[TOT'OI’KEHO:
BueHnoto pagor Gpi3uKo-TeXHIYHOTO (aKyIbTETY
ITpoToxon Ne BIJT « » 2024p.

I'osioBa BUeHO1 paau npod. Isan TACIOK

HAJIAHO UMHHOCTI
Haka3 pexropa No BIJI « » 2024p.

BBEJIEHO V JIIIO 3:

« » 2024p.
HaBuanbHO-MEeTOOMYHUN BT

Hauansuuk Ipuna COJIOHELIb




INIEPEJIMOBA

OcsitHbO-TIpO(eciiiHa TporpamMa € HOPMAaTUBHUM JOKYMEHTOM, SIKHH pErJIaMeHTye
OCBITHI, KOMITOHEHTi, KBamidikaIiiiHi, oprasi3aiiiiHi, HaBYajJbHI Ta METOJWYHI BHMOTH Y
MIArOTOBI MaricTpiB 31 crmemianbHOCcTi 123 «Komm’roTepHa iHXeHepis» Taimy3i 3HaHb 12

«IHdpopmaniiiHi TEXHOIOTII.

OcsitHBO-TIpOdeciitHa mporpama 3amodatkoBana B 2016 porii Ta BBeeHa B 1110 3 1 BepecHs
2016 poky (mporokonm Ne7 Bim «30» cepmusa 2016 poky 3acimanHs Buenoi pagu JIBH3
«[Ipukapnarcekuii HamioHaJNbHUI yHiBepcuTeT iMeHi Bacwmis Credanuka», Haka3 pexropa No
2/06-10-3 Bix 31 cepmus 2016 p).

VY 2019 poui y 3B’43Ky 13 moOaxaHHIMH CTEUKXOJAEPiB 3A1HCHEHO Meperiis OCBITHHO-
npodeciifHoi mporpamMu Ta BHECEHI 3MIHM fKI 3aTBepakeHi ByeHow pagoro JIBH3
«[Ipukapnarcbkuii HaioOHaNbHUHA yHiBepcuTeT iMeHI Bacuist Credanuka» (mpotokon Ne3 Bix
«26» 6epesns 2019 poky). OHOBIIEHa OCBITHBO-TIpOdeEciiiHa mporpama Hadya YUHHOCTI 3TiIHO
Hakazy pektopa yHiBepcutety Ne 19/06-10-C Big «27» 6epesnst 2019 p. 1 Oyna BBeneHa B Iit0 3
«01» Bepecns 2019 poxky.

VY 3B’sA3Ky 13 3aTBEp/DKEHHSM CTAHAApTy BHUINOI OCBITH 3a cHoemiaipHicTIO 123
«Komm’rorepHa 1HXXeHepis» Uisl Ipyroro (Marictepchbkoro) piBHs Buloi ocBitu (Hakaz MOH
Vkpainu Ne330 Big «18» Oepe3ns 2021 poky), 110 3riHO MOJOXKEHHS PO OCBITHI IPOrpaMu y
[TpukapnarchbKoro HalioHaJbHOTO yHiBepcuTeTy imeHi Bacuns Credanuka € migcTaBoro Juis
nepeniay OCBITHbO-TpodeciiHOi mporpamu, BIANOBIAHO IMporpama Oyiga OHOBJIHA 1 MICHA
00TrOBOpEHHS Ta BpaxyBaHHsI MPOMO3UIIINA CTEUKXOJAEpiB BBeIeHa B it0 3 1 BepecHs 2021 p.

Y 2024 poui poOOUOI0 TPYMOI, BPAaXOBYIOUM MOOAKAHHS CTEUKXOJIJIEPIB Mporpama

OHOBJICHA.

OcsiTHpo-nipodeciitna nmporpama (OIIIT) 6a3yeTbcst HAa HOPMAaTUBHUX TOKYMEHTaX:

1. CrangapT BUIIOT OCBITH 3a crierianbHICcTIO 123 «KoMmIT toTepHa iHXeHepisH» Il IPYTroro
(maricTepchkoro) piBHs BuIoi ocBiTH (Hakas MOH Ykpaiau Ne330 Bix «18» 6epesnst 2021 poky);

2. IlocranoBa KabGinery MinictpiB VYkpaimu Bix 23.11.2011 p. Nel341  «IIpo
3aTBEpP/KEHHS HAIllOHANIbHOI paMKu KBamigikamii» (13 3MiHAMHM, BHECEHMMHM 3TIAHO 3
[ToctanoBamu KM Ne509 Bix 12.06.2019, Ne519 Big 25.06.2020);

3. Knacudikarop npodeciii: JIK 003:2010. — Ha 3aminy K 003:2005; Yunnawuii Big 2010-
11-01.- (HauionansHuit knacudikarop Ykpainn).

OcsitHBO-TIpOdeciiiHa TporpamMa po3podsieHa PoOOUYOI0 TPYyIor cremiaibHocTi 123



“Komr’toTepHa iHKeHepis~ y CKIaIi:

1. 3ynn3a Bornan CremaHoBHY — K.T.H., C.H.C., JOLEHT Kadeapu KOMIT IOTEPHOI
imkenepii Ta enekrpoHiku [IpukapnaTChbKHii HalliOHAJTBHUK yHIBEpCHUTET iMeHi Bacwmis
Credanuka;

2. Koryt Irop TumodiiioBuu — 1.1.H., mpodecop, 3aBigyBad Kadeapu KOMIT IOTEPHOT
imkenepii Ta enekrpoHiku [IpukapnaTcbkuii HaIlliOHATBHUN yHIBEpCHTET iMeHi Bacuis
Credanuka,

3. I'pura Bosogumup Muxaia0BU4 — K.T.H., JOLEHT, JOIEHT Kadeapu KOMIT I0TePHOI
1mKeHepii Ta enekTpoHiku [lpukapmaTchkuii HaIllOHATBHUN YHIBEepcUTET iMeHI Bacuis
Credanuka,

4. Tepaeubkuii Anapiii IBaHoBuY — K.(h.-M.H., JIOIICHT, IONEHT Kadeapu KOMIT I0TepHOI
iHxkeHepii Ta enekTpoHiku [Ipukaprnarcekuii HamioHaNbHHM YHIBepcuTeT iMeHl Bacuis
Credanuka,

5. T'osioTa BikTop IBaHOBHY — K.T.H., JOLIEHT, JOLEHT Kadeapu KOMII’ FIOTEpHOI 1IHKEHepIi
Ta eJIeKTpoHiku [IpukapnaTchbKoro HauioHanbHOIO yHiBepcuTeTy iMeH1 Bacust Ctedanuka;

6. Homrmii BikTtop BojoaumupoBMY — K.T.H., CcTapmuid BuKIajga4d Kadeapu
KOMIT FOTEPHOI 1H)KeHepii Ta eIeKTpoHiKu [IpukapnaTchbkoro HalliOHAIBHOTO YHIBEPCUTETY iMEHI
Bacunsa Credanuka,

7. Jlunka Spocaas IBanoBuu - 3100yBay OIl koM’ toTepHa 1HXKEHepisi- WieH pobovoi
Ipynu;

8. Kociok Basentuna OpecTiBHa - T0JI0Ba CTY/IEHTCHKOIO CEHATY (PI3UKO-TEXHIYHOIO

¢bakynbTeTy- WwieH poboyoi rpymnu;

Penensii-BiAryKH 30BHIIIHIX CTEHKXONIIEPIB:
1. ITHBII ”Komen™

2. IBano-dppankiBcbkuii odic IT-kommanii Eleks

3. TPK [lickaBepi



1. IIpodiab ocBiTHLOI mporpamu ”Kommn’oTepHa iH:keHepis” 3i cneniajabHoCTI

123 “Kommn’roTepHa iHxeHepis”

1 — 3araabHa indopmanin

IToBHa Ha3Ba BHILOIO
HABYAJIBHOIO 3aKJIAAy Ta
CTPYKTYPHOIO HMigpo3aity

[Ipukapniarcbkuii HamioHaNbHWH yHiBepcuTeT iMmeHi Bacuns Crecdanuka,
kaeapa KOMIT' FOTEPHOT iHXKEHEPii Ta eIeKTPOHIKH

Crynidb BULIIOL OCBiTH Ta
Ha3Ba KBaJidikanii

Marictp
MaricTp 3 KOMIT FOTepHO] iHXeHepii

Odiuiiina Ha3Ba 0CBITHBLOI
nporpamMu

Kowmm’roTepHa imkeHepist

Tun gumiomy Ta o6csr
OCBIiTHBOI MpOrpamMu

Jurmiom Maricrpa, OJIMHUYHUH, 90 KPE/IUTIB €KTC,

TepMiH HaBYaHHA | piK 4 MicCsIIi.

HasiBHicTh akpenuTamii

Ceprudikar mpo akpeautairo Ne 3278 Big 20.04.2022 poky
Tepwmin nii ceprudikara mo 01.07.2027p.

Huxn/piBeHb BUIIOT OCBITH

HPK VYxkpainu - 7 piens, FQ-EHEA - npyruit uxn, EQF
LLL - 7 piBeHb

IlepexymoBu

HasBHicTe cTymens OakamaBpa. Pemra BHMOr BH3HAYarOTHCS TpaBHIAMHU
MPHUITOMY Ha OCBITHIO IIPOTpaMy Maricrpa

MogBa(u) BUKJIAAaAHHS

YkpaiHcbka

Tepmin aii ocBiTHBOI
nporpamMu

Jlo moBHOrO 3aBepLICHHS MNEpiogy HaBYaHHsS, a0 HACTYIHOTO OHOBJICHHS
porpamu

InTepHer agpeca
NOCTiHHOIO pO3MillleHHS
OIKCY OCBITHHOI MPOrpamMu

https://nmv.pnu.edu.ua/mahistratura/123-kompiuterna-inzheneriia/

2 — MeTa 0CBiTHBOI IpOrpamMu

Meroro OIIIl «Komm’toTepHa imkeHepis» € HaOyTTs 3700yBauaMd 3HaHb, BMiHb, HaBHUYOK Ta IHIIMX

KOMITETEHTHOCTEH B 0O0JIaCTi 1H(OPMAIIMHUX TEXHOJIOTIH, sSKi HEOOXiIHI i1 KOMIUICKCHOTO BHUKOHAHHS

MPOEKTHO-TEXHOIOTIYHUX POOIT JOCHITHUIIBKOTO Ta IHHOBAIIfHOTO XapakTepy B cdepi KOMIT IOTEpHOT

iHXeHepil.

3 — XapakTepucTHKa OCBITHBHOI MporpaMu

IIpeameTHa 00J1aCcTH
(ranyspb 3HaHb,
creniajJbHICTD)

12 “Iadopmaniitni TexHomorii”;

123 “Kommr roTepHa iHxeHepis”

006’ckmu npoghecitinoi dianvHocmi 6UNYCKHUKIG:

- TPOrpaMHO-TEXHIYHI 3acO0M KOMIT'FOTEpPIB Ta KOMIT IOTEPHUX CHCTEM,
JIOKaJbHUX, DIO0ANBPHUX KOMI'IOTEPHHX MEpeX Ta Mepexi IHTepHer,
Kibepgiznunux cuctem, [HrepreTy pedeld, IT-inppacTpykryp, iHTepdeiicu Ta
MIPOTOKOJIH B3a€MOIT iX KOMIOHEHTIB.

- MPOLECH, TEXHOJOTIi, METOAH, CIOCOOM, IHCTpYMEHTalbHI 3aco0u Ta
ABTOMAaTUYHOTO

CHUCTEMU a0 CJ'Ii}_'[)KeHHﬂ,

IMMPOCKTYBAHHA; HAJIAarOIKCHHS, BI/Ip06HI/II_[TBa H eKcrmyaTaui'l' mporpamMHoO-

JUIst aBTOMAaTH30BaHOIO  Ta
TEXHIYHUX 3aco0iB, MPOEKTHA JOKyMEHTallis, CTaHAapTH, MPOUEIypPH Ta
3ac00M MiATPUMKH KEPYyBaHHS 1X )KUTTEBUM LIUKIIOM.

- CIIoCcoOH TMOJIaHHS, OTPUMAaHHSI, 30epiraHHs, epeJjaBaHHs, ONpPaIfOBaHHS Ta
3axXUCTy 1H(OpMaIlii B KOMIT IOTepi, MaTeMaTUYHI MOJENI OOYHMCIHOBAIBHUX

MpOIECiB,  TEXHOJNOTii  BWUKOHAHHS  OOYHCIIEHb, B  TOMY  YHCII
BHCOKOTIPONYKTUBHUX, MapaJebHUX, PO3MOMUICHUX, MOOUIBHHUX, BeO-
0a3oBaHMX Ta XMapHHX, 3€JICHUX (CHEproeeKTUBHUX), OE3MeUHUX,



https://nmv.pnu.edu.ua/mahistratura/123-kompiuterna-inzheneriia/

ABTOHOMHUX, aJIalITUBHUX, IHTEIIEKTYaJIbHUX,, PO3YMHHUX TOIIO, apXiTEKTypa Ta
oprasizarlis QyHKI[IOHYBaHH BiAMOBIIHUX MPOTPAMHO-TEXHIYHUX 3aCO0IB.
1]ini nasuanus: nigroroBka ¢axiBIlB, 3AaTHUX PO3B’sI3yBaTH CKJIAJHI 3a/1adi
JOCTIIHUIIBKOTO Ta iHHOBaWiHOTO XapakTepy B cdepi KoMI IOTEpHOI
IHKeHepil.

Teopemuunuii  3micm npeomemunoi 001acmi: CTAHOBJIATH TOHATTS,
KOHILICMIil, TPUHIUNU JOCHI/DKCHHs, TMPOCKTYBaHHS, BUPOOHUIITBA,
BUKOPUCTAHHS Ta OOCITyTOBYBaHHS KOMIT IOTEPIB Ta KOMIT FOTEPHUX CHCTEM,
KOMITIOTEPHAX Mepex, Kioepdismunmx cucteMm, I[uTepuery peueit, IT-
iHGPaCTPYKTYpP.

Memoou, memoouku ma mexHo02ii: METOIU TOCIIHKECHHS IPOIECIB B
KOMIT'IOTEpHUX CHCTEMaxX Ta MepekaX, METOAd aBTOMAaTH30BaHOTO
MPOCKTYBaHHSA  Ta  BUPOOHMIITBA  NPOTPAMHO-TEXHIYHUX  3aCO0iB
KOMII FOTEPHUX CUCTEM Ta MEPEX, Ta IX KOMIIOHEHTIB, METOAN MAaTeMaTUIHOTO
Ta KOMIT IOTEPHOTO MOJETIOBaHHs, iH(QOpMAIiHI TEXHOJNOTil, TEeXHOJIOTil
MpoTrpaMyBaHHSI.

Incmpymenmu ma 0o61a0HanHs: IPOTPAMHE 3a0€3MIEUEHHS, IHCTPYMEHTANIbHI
3aco00M 1 KOMITIOTEPHY TEXHIKY, KOHTPOJIbHO-BHMIPIOBAIbHI IPHIAIH,
MPOTPaMHO-TEXHIYHI 3aCO0M aBTOMATH3aIlii Ta CHUCTEMH aBTOMAaTH3aIlii
MPOEKTYBaHHS, BHUPOOHMIITBA, eKCIUTyaralii, KOHTpPOIIO, MOHITOPHUHTY,
MepexKHi, MOO1ITbHI, XMapHi TEXHOJIOT11.

Opienrauis ocBiTHBOI
nporpamMu

OcBiTHBO-TIpOdeECiiiHa.

AKIIEHT MTpOrpaMu HaTpaBlieHHU Ha HAOYTTs 3HaHb, YMiHb Ta KOMIIETEHIIIH B
rajy3i MpOeKTYBaHHsI, IPOTPaMyBaHHs, aHali3y Ta eKcIUTyaTallii mporpaMHoO-
amapaTHOTO  3a0e3Me4eHHs KOMITIOTEPHHX  CHCTEM, CTBOPEHHS Ta
BUKOPHUCTaHHS CIEMiaNi30BaHOTO MPOrpaMHOro 3abe3nedeHHs! Al po3poOKU
Ta eKcIuryararii kiOepdi3uvyHUX CHCTeM, BOYIOBaHMX CUCTEM Ta CHCTEM
IITYYHOTO 1HTENIEKTY.

OcHoBHMIi poKyC OCBITHBOL
NporpamMu

OIIIT - opieHTOBaHa HA BUKOHAHHS MMPOEKTHHUX POOIT B rany3i iHhopMaIliiHux
TEXHOJOIH 3 BHKOPHUCTAaHHSIM METOHNIB Ta 3aco0iB aBTOMAaTH30BaHOTO
MPOEKTYBaHHS KOMIIOHEHTIiB KOMIT FOTEPHUX CHCTEM, MOJETIOBaHHS iX
pO0OTH, TOCIHIPKEHHS Ta CHHTE3y Ha CyYacHild MiKpOeJIeMeHTHiH 0a3i.
Kniouogi  cnosa: KOMIT'IOTEpHI CHCTEMH, apXiTeKTypa KOMII IOTEpiB,
KOMIT'IOTEpHI Mepexki, MPOeKTYBaHHs, MpOrpaMyBaHHsA, 0OpoOKa CHUTHAIIB,
CUCTEMH  HAa  KpPHCTai, MOJICIIOBaHHS, aBTOMAaTH3alli, TLIIC,
MIKPOKOHTPOJICPH.

OcobanBocTi mporpamu

[IporpamMa € K1acU4HOO, cepell OCOOIUBOCTEH CINiJ| BiI3BHAYUTH TIONIHNOJICHE
BUBYCHHS TEXHOJIOTI] PO3POOKH IHTETpaJIbHUX KOMIIOHEHT €JEKTPOHIKH Ta
CHHTE3y KOMIT foTepHuX npuctpoiB Ha [JIIC.

4 — HpH}IaTHiCTb BI/lHyCKHHKiB A0 MpaneBIalITYBaAHHA Ta NOJAJbIIOI0 HABYAHHS

IIpupathicTs 10
npaueBJalITyBaHHA

3rinno 3 HamionaneauM kinacugikaropom mpodeciit  AK  003:2010,
BUITYCKHUKH MOXYTh TpAItoBaTh 3a npodecismu:

213 IIpodecionanu B raimy3i 00UUCICHb

2131 IIpodecionanu B rainy3i 00UUCIIOBATBHUX CHCTEM

2131.1 HaykoBi criiBpoOITHUKH (0OYMCITIOBAIbHI CHCTEMN)

2131.2 Po3poOHUKH 004HCITIOBATIBEHUX CUCTEM

2132 Tpodecionanu B rary3i nporpamMmyBaHHs

2139 Ipodecionanu B IHIIMX TaTy3sIX 00YHCICHD (KOMITIOTEpHU3aIlii)
3121 daxienp 3 iHPOPMALIITHUX TEXHOJIOTIH

ITonanbile HABYAHHSA

[TpomoBskeHHsI OCBITH 32 TPETiM (OCBITHRO-HAYKOBHM) PIBHEM BUIIIOT OCBITH

5 — BukJjagaHHs Ta OiHIOBAHHS

BukiaaganHs Ta HaBUYaHHA

Jlekuii, cemiHapW, MpakTH4HI 3aHATTS, JaOOpaTOpHI POOOTH, caMocCTiiiHa
poboTa Ha OCHOBI MiAPYYHHKIB, MMOCIOHHKIB, MOHOrpadiii Ta KOHCIICKTIB,




KOHCYNbTAMii 13 BUKIaZa4aMH, TPOXO/KEHHS BUPOOHWYOI (HAyKOBOi) Ta
NEPeATUITIOMHO] MPAaKTUKW, HAMUCAHHS JAWUIUIOMHOI (KBajidikarmiiHoi)
po0OOTH 3 JOTPUMAHHAM aKaaeMidHOI TOOPOIECHOCTI.

OuinoBaHHA

OuiHoBaHHS 3IHCHIOETHCS 3T IHO “[lon0XEeHHS PO OpraHi3allii0 OCBITHHOTO
MpoIecy Ta PO3pOOKY OCHOBHHX JIOKYMEHTIB 3 OpTraHi3aiii OCBITHBOTO
mporiecy B IlpukapnarcbkoMy HalliOHAJTBHOMY YHiBepcHTeTi iMeHi Bacwuis
Credannka” 3a HaIlOHAJIBHOKO MIKalolo (BiAMIHHO, OOOpe, 3aJ0BIIBHO,
HE3aI0BUTLHO; 3apaxoBaHO, He3apaxoBaHo); 100-0anpHOIO IIKAJIOK Ta
mkanoio EKTC (A, B, C, D, E, FX, F).

Memoou oyintosarnHs: MOTYJIBHO-PEHTHHTOBE.

Buou xomnmponio: BXimHWH, TOTOYHUN (TECTOBHM KOHTPOIb, KOHTPOJH
CaMOCTiliHOT pOOOTH, KOJNOKBIyMH, CEMECTPOBHUH MiJICYMKOBHH (3aliK),
MiJCYMKOBUH (3aJliK, €K3aMeH), aTecTallis, 3aXucT KBajidikaiifHoi poboTH 3
BpaxyBaHHSM aKaIeMigyHOi JOOPOYECHOCTI.

Dopmu koHmpo10: MMCHMOBA, YCHA, TECTOBA, TMCTAHIIIITHA.

6— IlporpamMHi KOMIeTeHTHOCTi

InTerpanbua
KoMneTeHTHicTh (I)

31aTHICTh PO3B’SI3yBaTH CKIIAJHI 3a/1a4i 1 MPOOJEeMHU B Tally3i KOMIT IOTEPHOT
imKeHepii abo y mporieci HaBYaHHS, 0 epeadadae MPOBEACHHAS JOCTiHKEHb
Ta/ab0 3MiCHEHHS iHHOBAIill Ta XapaKTepU3yeThCS HEBU3HAYEHICTIO YMOB i
BUMOT.

3arajbHi KOMIIETEHTHOCTI
BK)

3K1. 3naTtHicTh 10 aganTarii Ta Aiii B HOBiH cuTyarlii.

3K2. 3naTHicTh 10 aOCTPaKTHOTO MUCIIEHHS, aHATI3y 1 CHHTE3Y.

3K3. 3naTHICTh MPOBOAMTH JOCIIHKCHHS Ha BIAMOBIAHOMY PiBHI.

3K4. 3parHicts A0 momyKy, oOpoOJieHHsI Ta aHamizy iH(opMarii 3 pi3HHX
JDKepel.

3K5. 3narHicTh reHepyBaTH HOBI 111€1 (KPEeaTUBHICTB).

3K6. 3aaTHicTh BUSBISATH, CTABUTH Ta BUPIITYBATH MPOOIEMH.

3K7. 3aarHicTh npuiiMaTé 0OIpyHTOBAHI PillICHHS.

3K8. 3naTHICTh CITIIKYBaTHCS iHO36MHOIO MOBOIO.

Cueuianbhi (daxosi)
koMmneTeHTHOCTI (CK)

CK1. 3naTHicTh 10 BU3HAYCHHSI TEXHIYHUX XaPaKTEPUCTHK, KOHCTPYKTUBHHX
0cOoONMBOCTEH, 3aCTOCYBaHHS 1 €KCIUTyaTalii MpOrpaMHUX, HpPOTPaMHO-
TEXHIYHUX 3aC001B, KOMII IOTEPHUX CHCTEM Ta MEPEX Pi3HOTO MPU3HAYCHHS.
CK2. 3partHicte po3po0isiTH aJIrOpUTMIUHE Ta HporpamHe 3a0e3neueHHs,
KOMIIOHCHTH KOMIT FOTEPHHUX CHCTEM Ta Mepex, I[HTepHeT o/aTKiB,
KiOeppi3MYHUX CHCTEM 3 BHKOPUCTAHHSAM CY4YacHHX METOMIB 1 MOB
IpOrpaMyBaHHs, a TAKOX 3aC00IB 1 CHCTEM aBTOMAaTH3alli{ IPOEKTYBaHHS.
CK3. 3parHicTh TpPOEKTYBAaTH KOMIT'IOTEPHI CHCTEMH Ta MEpexi 3
ypaxyBaHHSM IMiJeH, OOMeXeHb, TEXHIYHHX, €KOHOMIUYHHX Ta IPABOBHX
ACTIEKTIB.

CK4. 3natHicTh OyyBaTH Ta JOCIIHKYBATH MOE/I KOMII FOTEPHUX CUCTEM Ta
MEpEK.

CKS. 3nartHicTs Oy1yBaTH apXiTeKTypy Ta CTBOPIOBATH CUCTEMHE 1 IPUKJIAJHE
nporpaMHe 3a0e3neueHHst KOMIT I0TEPHUX CUCTEM Ta MEPEX.

CK6. 3narHiCTh BHKOPHCTOBYBATH Ta BIIPOBAJKYBAaTH HOBI TEXHOJOTII,
BKIIIOYAIOYM TEXHOJOTii pPO3YMHHUX, MOOIIBHUX, 3€JIEHHMX 1 Oe3neyHux
o0uncieHp, OpaTH y4acTh B MOJEpHI3alil Ta PEKOHCTPYKILIii KOMIT IOTEPHUX
CHUCTEM Ta MEpPEX, PI3HOMAHITHHUX BOYJOBaHUX 1 PO3MOIUICHUX JOMATKIB,
30KpeMa 3 METOIO TiIBUIIEHHS iX e(eKTUBHOCTI.

CK7. 3partHicTe pmocHmimKyBaTH, pO3pOOISTH Ta o0OWUpaTH TEXHOJOTI]
CTBOPEHHS BEJIMKUX 1 HAJIBEIUKUX CUCTEM.

CKS8. 3marHicTh 3a0e3mnedyBaTy sIKICTh IPOAYKTIB 1 cepBiciB iHGOpMaIiHHIX
TEXHOJIOTIH Ha MPOTI3i IX JKUTTEBOTO IHUKITY.




CK9. 3parHiCTh TpeACTaBISATH PE3yJIBTATH BIIACHUX JOCIiKEHb Ta/abo
pO3p0o0OK y BHUIIISIAI TpEe3eHTalliil, HayKOBO-TEXHIYHMX 3BITiB, cTaTeil i
JIOTIOBIICH Ha HAYKOBO-TEXHIYHUX KOH(PEPCHITIAX.

CK10. 3patnicts imeHTH(iKyBaTH, KiIacu(iKyBaTH Ta ONHCYBaTh pPoOOTY
MIPOTPaMHO-TEXHIYHUX 3ac00iB, KOMIT'IOTEPHUX CHCTEM, MEpPEeK Ta iXHIX
KOMIIOHEHTIB;

CK11. 3natHicTh 00upaTu eeKTHBHI METOIU PO3B’ I3yBaHHsI CKIIaJHHUX 3a7a4
KOMIT'IOTEpHOI 1H)KeHepii, KPUTUYHO OILIHIOBATH OTPHMaHi pe3yJbTaTH Ta
apryMeHTyBaTH IPUHHATI PIICHHS.

CK12. 3partHicte o00upaté eQpeKTHBHI CHCTEMH aBTOMAaTH30BAaHOTO
NPOCKTYBAaHHA KOMIT'IOTEPHUX Ta BOYIOBaHUX CHCTEM, 3[AIHCHIOBATH
npoektyBanHs IC, mikpocuctem Ha Kpuctaii, mporpamysanns [IIC.

7 — IlporpamHi pe3yJIbTATH HABYAHHS

[Iporpamui pe3ynsratu
HaBuanHs ([TPH)

PH1. 3acrocoByBaTH 3arajbHi MiAXOAW Ii3HAHHSA, METOJU MATCMATHKH,
NPUPOAHUYMX Ta IHKEHEPHHX HAayK [0 pO3B’S3aHHS CKIAJHHX 3a7ad
KOMIIT FOTEpPHOI iHXKeHepil.

PH2. 3naxoautu HeoOXi/IHI aHi, aHATI3yBaTH Ta OLIHIOBATH IX.

PH3. BynyBatu Ta J0CHIKYBAaTH MOJEIi KOMIT IOTEPHUX CHUCTEM 1 MEPEK,
OLIIHIOBATH IX aJ€KBaTHICTh, BU3HAYATH MEK1 3aCTOCOBHOCTI.

PHA4. 3acTtocoByBaTH crierianizoBaHi KOHIIENITyalbHi 3HAHHS, [0 BKIIFOYAIOTh
Cy4acHi HayKoBi 3100yTKH y cdepi KOMI ' I0TepHOT iHKeHepil, HeoOXiTHI s
npodeciiHOl  TiSUTBHOCTi, OPWTIHANFHOTO MUCJIEHHS Ta TPOBEISHHS
JTOCITPKEHBb, KPUTUYHOTO OCMHCIIEHHsI TIpo0ieM iHPOpMamiiftHAX TEXHOIOTIi
Ta Ha MEXi rany3eil 3HaHb.

PHS. Po3po0:siTu 1 peanizoByBaTh MPoeKTH y chepi KOMIT I0TepHOT iHKeHepil
Ta TOTHYHI 0 HEl MUKIUCIHILTIHAPHI MPOEKTH 3 ypaxXyBaHHIM iHXCHEPHHX,
COIIIAJIbHUX, CKOHOMIYHHX, TPABOBUX Ta IHIIIMX ACTICKTIB.

PH6. AmanizyBatu mnpoOnemaTuky, imeHTH(dikyBaTH Ta QopMymoBaTH
KOHKPETHI MpOoOJIeMH, IO TMOTPeOYIOTh BHUpIIIEHHS, oOWpaTH e(eKTHBHI
METOJIH iX BUPIILICHHS.

PH7. BupimyBatu 3ajgadi aHamizy Ta CHHTE3y KOMIT IOTEPHHUX CHCTEM Ta
MEpeK.

PHS. 3acrocoByBaTH 3HAaHHS TEXHIYHUX XapaKTEPUCTHK, KOHCTPYKTHBHHX
0coOIMBOCTEH, MPU3HAYEHHS 1 MPABWJI eKCILTyaTallii MporpaMHO-TEXHIYHUX
3ac00iB KOMIT'IOTEPHUX CHUCTEM Ta MEpEeX JJIsl BUPIIICHHS CKIaJHHUX 3a7ad
KOMIIT FOTEPHOI iHXKeHepil Ta JOTHIHUX MPOOIIEeM.

PH9. Po3po0astu mporpaMue 3a0e3neyeHHs i BOYIOBaHUX 1 PO3MOAICHUX
3aCTOCYBaHb, MOOUTBHUX 1 TIOPUITHUX CHCTEM.

PH10. 3aiiicHioBaTH mouyk iHdopmalii B pi3HUX JpKepenax Ui Po3B’si3aHHs
3a/1a4 KOMIT I0TepHOI iHXKeHepii, aHalli3yBaTH Ta OLIHIOBATH IO iHPOPMAIIIFO.
PH11. [Ipuiimatu eheKTUBHI PillICHHS 3 TUTaHb PO3POOIICHHS, BIPOBA)KEHHS
Ta eKCIUTyartallii KOMIT'IOTEPHHX CHCTEM 1 MepexX, a TaKoX BOyIOBaHUX
CHCTEM, aHaJIi3yBaTH aJIbTEpPHATUBH, OLIHIOBATH PU3UKH Ta IMOBIpHI HACII KU
pillieHb.

PH12. BinbHO CHIUTKYBAaTHUCh YCHO 1 MUCHBMOBO YKPaiHCHKOIO MOBOIO Ta OJTHIEI0
3 1HO3eMHHX MOB (QHTJIHCHKOI, HIMEIKOIO, iTaIHCHKOI, (PaHIly3bKOIO,
ICHAaHCBKOI0) TpU OOroBopeHHI MpodeciiiHuX NHUTaHb, IOCHIPKEHb Ta
1HHOBAIIIH B Tamy3i iHPOpMAIIIHHAX TEXHOIOTIH.

PH13. 3po3ymino i HeIBO3HAYHO JOHOCUTH BIIACHI 3HAHHS, BHCHOBKH Ta
apryMeHTanilo 3 MNWTaHb iHQOPMALIHHUX TEXHOJOTIH 1 JOTHYHHX
MDKTrally3eBUX THTaHb J0 (axiBiB 1 HedaxiBIliB, 30kpemMa 10 o0ci0, sKi
HaBYAIOTHCSI.

8 —

PecypcHe 3a0e3nedyeHHs pe3yJibTaTiB NporpaMu

Kanpoge 3a6e3neuenns

OcBiTHI#l TIporiec 3a0e3MeUyIOTh HAYKOBO-TICNATOTIYHI TpaIiiBHUKH Kadenp
KOMIT'IOTEpHOI 1H)KeHepii Ta eNeKTPOHIKHM, 1HO3EMHHX MOB, METOTUKH
BUKJIAZaHHs (i3UKH, Ta IHIIHX Kadeap YHIBEPCUTETY, [0 MAIOTh BUCHI 3BaHHS




Ta HAayKOBI CTYIICHI, a came 25% BUKIIaaadiB — npod., J1.H., 75% BUKIamadiB —
JIOLL., K.H.

MarepiajabHO-TexXHiUHe
3a0e3me4eHHs

bazoto mns minroroBku 3100yBadiB 3a Oll € 5 crienianizoBarnx mabopatopiit
Ta 4 NeKuiiHi aynuTopii 001aJHaHI MyIBTUMEAIHHOIO anapaTyporo Ta TOUYKaMu
0e3MmpoBiTHOTO JOCTYITY A0 Mepexi [HTepHeT.

V 3akjami BHUIIOI OCBITH HifOTh 1H(OPMAIiitHO-OOIMCITIOBATHHIN TMICHTP,
naboparopii CISCO, xnac Llentpy inHoBamiiiaux TexHomorii “PNU Eco-
System” (https://ciot.pnu.edu.ua/en/), Monoxixxuuii nearp PARAGRAPH
(https://paragraph.if.ua/), mnpoextHo-ocBiTHIH 1eHTp ~AreHTHm 3MiH’
(http://agentyzmin.pnu.edu.ua).

MarepianpHa i comianpHa iHbpacTpykTypa Ol 3a0e3nedeHa rypToKUTKaMH,
MEIWYHUM IIYHKTOM, KOMILJIEKCOM CTYICHTCBKUX igajieHb Ta iHIIUM
BINMOBIIHO JO TEXHOJOTIYHUX BHMOI IIOAO MaTepialbHO-TEXHITHOTO
3a0e3MmedeHHs OCBITHROI MisTBHOCTI BiAmoBigHOTO piBHA BO (momarox 4 mo
Jlinensifinux ymoB), 3atBep/pkeHux IlocranoBoro KaOinery MiHicTpiB
VYkpainu Big 04.05.2020, Ne 180-2020-m1.

Indopmauiiine Ta
HABYAJIbHO-METOIUYHE
3a0e3meueHHs

[ndopmariitHe Ta HaBYaNEHO-METOAWYHE 3a0e3nedeHHs] BiqnoBinae BMoram
1010 HABYAJILHO-METOJAMYHOIO Ta iH(GOPMAIIIIHOTO 3a0e3eueHHS OCBITHBOT
nisobHOCTI BimmoBigHoro piBHsS BO (momarox 5 mo JlinmensiiiHux ymoB),
3arBepmxenux [locranoBoro KaGinery MinictpiB Ykpainu Big 04.05.2020,
Ne 180-2020-m. 3okpema: Internet-menTtp, 6i0OmioTexka 3 14 YHTaTEHUMH
3aJlaMi, eNeKTpoHHa 0i0oTeka TMOBHOTEKCTOBUX BHIAHb  (IOCTYH
http://lib.pu.if.ua/elibrary.php). biOmioTeunuit Qo 3abe3nedeHuit

MiAPYYHUKAMH, HABYAILHUMU TOCIOHMKAMH, METONWYHUMH BHJAHHIMU
TOIIO; TePEAIIauyIOThCsI OCHOBHI (DaxoBi MepioqyuHi BUaHHS YKpaiHH.
Takox € meperik Ta BUTBHUM BiIKPUTHIA JOCTYI A0 HAYKO METPUYHUX 0a3
Scopus Ta Web of Science. HapwyampHO-MeTOnmMYHE 3a0e3ne4UeHHs
PO3pOOISETECS Ta CHCTEMAaTHYHO OHOBIIOETHCS HAYKOBO-TIENATOTTYHUMH
MpaiiBHUKAMHA kadenpwu, pO3MIIIy€eThCS Ha  cairTi kadenpu
(https://kkite.pnu.edu.ua/), rmaardgopmi aucTaHIifiHOro HaBuaHHsa  (d-
learn.pnu.edu.ua), penosurapii (http://lib.pu.if.ua:8080/), banky xpecromariii
(http://lib.pnu.edu.ua/hrestomatia.php) un y 6i0mioTeunnx GpoHax.

9 — AkageMiyHa MOOLIBLHICTH

HanionajnbHa KpeauTHA
MOOLIBHICTH

HarionanbHa kpeauTHa MOOLIBHICTS 3a0€3MeUY€EThCSI HA OCHOBI CITIBITpaIli 3
MpPECTaBHUKAMH aKaJIeMidHOI CITJIBHOTH 3aKJaJiB BHUINOi OCBIiTH, e
3MIACHIOEThCS MIATOTOBKA 3700yBadiB BHUIINOI OCBITH 3 cremiajbHOCTI 123
KoM’ roTepHa iHXKeHepis” (http://kmev.pnu.edu.ua/wp-
content/uploads/sites/120/2020/02/norosopu-yHiBepcureTis-1.pdf)

MixHaponHa KpeAuTHA
MOOIJIBLHICTH

MixnHaposHa akajgeMigyHa MoOiIbHICTE Ha OI1 perymoerncs [TookeHHIM PO
aKkaJeMiuHy  MOOINBHICTD  ydYacHHMKIB  ocBiTHhOro mpomnecy JBH3
“IlpukapriaTchKui HalllOHANBHUM yHiBepcuTeT iMeHI Bacuns Credannka” B
po3spizi mporpam ERASMUS + KA1, a Takok CTyIeHTCHKOI MOOUITBHOCTI 3
yHiBepcuteTamu-niaptHepamu (https://ic.pnu.edu.ua/yrogu-npo-criBnparo/)

HaBuannst iHo3eMHHX
3100yBaviB BUIOI OCBITH

Ha 3aranpHux ymoBax



https://zakon.rada.gov.ua/laws/show/180-2020-%D0%BF
https://zakon.rada.gov.ua/laws/show/180-2020-%D0%BF
http://lib.pu.if.ua/elibrary.php
http://lib.pnu.edu.ua/hrestomatia.php

2. IlepeJtik KOMIIOHEHT OCBITHLO-NIPOdeCiiiHOI MPOrpaMu Ta iX JOriYHa MOCJIiI0BHICTH
2.1. Ilepenik xommoneHT OI1

Kon KomnoHeHTH 0CBITHBOI POrpamMmu ®opma
H/1 (HaBYAJIbHI JUCHUILIIHH, KYPCOBI KisabkicTs )
npoexkTH (podoTH), MPAKTUKH, KpeIuTiB Cemectp | mixcymiosoro
kBajidikaniiina po6orn) KOHTPO.TI0
1. OBOB’S3KOBI HABYAJIbHI JUCHOUIIJITHA
1.1. Hukn 3azanvnoi niocomoeku (12 xpeoumis)
OK1 | Ino3emna MOBa npodeciitHoro 3 1 3aITiK
CIpSIMyBaHHS
OK2 | Konnenmiiii  po3BUTKy — iH(MOpMaIiiHux 3 1 3aUTIK
pecypciB
OK3 | HaykoBi ceminapu 6 3 3aITiK
1.2. Hukn npogpeciitnoi niocomosxu (54 kpeoumu)
1.2.1. Teopemuuna niocomosxa (24 kpeoumu)
OK4 | IlporpamMHe 3a0e3Me4YeHHS IITYYHUX 3 3 €K3aMeH
HEUPOMEPEK
OK5 | llIBuakicHa nudpoBa 06poOKa CHUTHAIIIB 3 1 eK3aMeH
OK6 | MopenroBaHHs 1 MPOEKTYBaHHS 6 1 eK3aMeH
upposux IC Ha BMK
OK7 | HocmimkeHHSs i MIPOCKTYBAHHS 6 1 3aITiK
CTeiai30BaHUX KOMIT IOTEPHUX CHCTEM
1 Mepex
OKS8 | Komm rotepHi CUCTEMU LITYYHOT'O 3 2 €K3aMeH
IHTETIeKTy
OK9 | ABromMaru3oBaHe  TNPOEKTYBaHHA  Ta 3 2 3aJiK
MOJIETTIOBaHHS BOY/IOBAaHUX CHUCTEM
1.2.2. Ilpakmuuna niocomoska
OK10 | BupoOxuua (HaykoBa) MpakTHKa 6 2 3aJiK
OK11 | [TigroroBka MaricrepchbKkoi podotu 15 1,2,3
OK12 | Bupo6Huya (riepeaiuiioMHa) nmpakTuka 6 3 3aUTiK
2. BUBIPKOBI HABYAJIbHI JTUCHUIIJITHUA (24 kxpedumu)
BK13 | BubipkoBa aucnuiniina 1 3 3 3aJ1K
BK14 | BubGipkoBa qucnurniina 2 3 2 3aJ1K
BK15 | BubGipkoBa qucrururiaa 3 3 1 3aI1K
BK16 | BuGipkoBa nucrurutina 4 3 2 3aI1K
BK17 | BuGipkoBa nuciuruiina 5 3 2 3aI1K
BK18 | BubipkoBa quciururiaa 6 3 1 3aI1K
BK19 | BubGipkoBa mucrururiaa 7 3 2 3aI1K
BK20 | BubGipkoBa qucrururiaa 8 3 2 3aJ1K
3. ATECTAIIA
OK21 | Arecramis (3axucT KBadidikamiiHoi 3 3 3aXUCT
poOoTH) KBaJTi(iKariiHo1
_ ] pobotu
3ATAJIBHUU OBCAT OCBITHBOI 90
MMPOT'PAMMU




2.2. CtpykrypHo-noriuaa cxema OI1

O00B’s13K0B1 KOMIIOHEHTH

3arampHa [podeciitna [paxTnuna
MiATOTOBKA IMArOTOBKA MiATOTOBKA
1
ceM. OKI. v
IHo3eMua OK7.
MoBa JocmimkeHns i
npoeciitHoro TIPOEKTYBaHHS
COpAMYBAaHHS cIleniaii30BaHuX
KOMIT'IOTEpPHUX [
CHCTEM 1 Mepex
OK2.
Konnemii 0K6. >
PO3BUTKY MoearoBaHHs i
iH(pOpMaLiiTHIX IIPOEKTYyBaHH:
pecypeip mdposux IC Ha
EMK vYYVY
OK11.
[TigrotoBka
OKS5. Marictepchbkoi
LBunkicHa poborr
mudposa R
00pobKka "
CUTHAJIIB
2cem. v
OKS. OK10.
Kowmm’torepHhi Bupobrnga
CHUCTEMH (HaykoBa)
MTYYHOTO [ | mpakTukKa
iHTeNEKTY v
g OKI11.
ITinrorosxa
OKaO. MaricTepchKoi
ABTOMatm30Bane [ ||| poboTH
MIPOCKTYBAHHSI
Ta MOJICJIIOBAHHS [§
BOYIOBaHUX
CHCTEM
3 \ A Z f
ceM. OK3. Haykogi Y ¢
ceMiHapu OK4. L ]
[Iporpamue |« OK12.
3abe3neueHHs Bupo6unua
HITY4YHUX (mepeumiIoMHa)
HEeHpoMepex MPAKTHKA
v
OK11.
ITizroroska
MaricTepchKoi
pobotu
OK21.
ATecramis
(3axuct
MaricTepchKoi

poboTH)




3. ®opma arecrauii 3100yBaviB BUIIIOI OCBITH

®opma aTecTanii [TyGniunuii 3axuct KBaiikaiifHoi poOoTH.

3100yBa4iB BUIIIOT

OCBIiTH

Bumoru o KganigikariiiHa (IMTUIOMHA) pOOOTa MATiCTpa € 3aBEPIICHOI0 PO3POOKOIO,

KBaJiikamiiHoi 110 Bi0Opakae iHTErpatbHy KOMIIETEHTHICTH ii aBTOpA.

pobotu Kgamidikamiitna po0GoTa TOBHHHA MICTUTH pPe3ylbTaTd BHUKOHAHHS
AHAII THYHUX Ta TEOPETUYHHUX, CHUCTEMO-TEXHIYHUX abo

EKCIIEPUMEHTANIbHUX ~ JOCHI[DKEHb OJAHOTO 3 aKTyaJbHUX 3aBJaHb
criertiansHOoCcTi 123 “Komm’roTepHa imKeHepissw B paMkax 00’ €KTiB
npodeciiiHol  OisSMBHOCTI, a TakoK pe3yabTaTd POCKTyBaHHS,
MOJICTIIOBaHHA, IMIUIEMEHTamii Ta TecTyBaHHS 3aJaHMX Y 3aBIaHHI /10
BHKOHAHHS pOOOTH KOMIT IOTEPHHUX 3aC001B Ta IEMOHCTPYBATH IOCSTHEHHS
pe3yJbTaTiB  HaBYaHHs, BH3HAYCHHWX IIMM CTaHIApTOM 1 OCBITHBOIO
MPOrPaMor0, 3IaTHICTh aBTOpa JIOTIYHO, HA MiJCTaBl CYy4aCHUX HAYKOBHX
METOIiB BUKJIaJIaTH CBOI MOIVISIIN 33 TEMOIO pOOOTH, OOTPYHTOBYBATH BHOIp
TEXHIYHOTO 1 MPOTPaMHOTO 3a0e3MeYeHHs, POOUTH OOTPYHTOBaHI BHCHOBKH
1 GOpMyITIOBAaTH KOHKPETHI MPOIO3HIIii Ta peKOMEHAAIIT 00 OTPUMAHUX
pe3ynbraris.

VY kBamidikarniiiHiii poOoTi He MOXke OyTH aKkaJeMigYHOTO TIIaTiary.
KgamidikamiitHi po60TH MatoTh OyTH ONPHITIONHEH] Ha o(imiifHOMY CanTi
3akiaay BUIIOi ocBiTH abo Horo migpo3ainy (¢akyibreTi, IHCTHTYTI,
kadenpi) abo y peno3uTapii 3akiiaay BUIIOT OCBITH.

I'apanT OI1 borpan JI3YH/I3A




4. MaTpuus BiANOBITHOCTI MPOrPaMHUX KOMIIETEHTHOCTE KOMIIOHEHTaAM
OCBITHBOI MpOrpamMu

~la|lmls|wlo|~loloS|dY|I
AR A A AR R A A A R AR AR A
C|OC|O|IQC|Q|QC|QC|O|QC|o|ololo
3K1 * | .
3K2 o | o | o . o | o
3K3 . . ° o
3K4 ] (] ° ° o o
3K5 . . . . . . .
3K6 o« | o . . .
3K7 T . o« | o
3K8 . .
CK1 . . .
CK2 * | e .
CK3 . o | o
CK4 . .
CK5 . o« | o .
CKG6 .
CK7 . i
CKS8 . .
CK9 o | o . .
CK10 o | o | o
CK11 o« | o . .
CK12 o | o | o .

I"apanT OI1 borman JI3YHI3A




5. Martpuus 3a0e3ne4eHHs1 NPOorpaMHux pe3yabtartiB HapuyanHus (ITPH)
BiIMOBITHMMH KOMIIOHEHTAMH OCBITHBOI IPOrpaMu

~|lalmls|w|lo|~lololSd] Y]
AR A AR AR AR A A A - R AR A R
C|ICQ|OC|IQC|O|QC|O|C|QC|o|lo|0o|O
PH1 o« | o . .
PH2 . . . .
PH3 . s |-
PH4 ° ° ° ] ]
PH5 (] . . . [ .
PH6 . . o | o | o
PH7 o | o | o | o | o
PHS . o | o | o | o
PH9 . . ] [ .
PHIO | * | ° | ° .
PH11 . . o | o
PHI2 | * | ° .
PHI3 | ¢ | o | « o« | o .

I'apanT OI1 borpan JI3YH/I3A




