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CUCTEMH AMYBAHHA
TA CNELIANIBOBAHI KOMN’'KOTEPHI CUCTEMMU

SYSTEM PROGRAMMING AND
SPECIALIZED COMPUTER SYSTEMS

OCBITHbO-HAYKOBA NMPOIrPAMA
Apyroro (marictepcbKoro) piBHA BULW,OT OCBITH
3a cneujianbHicTio 123 Komn’totepHa iHXeHepin
ranysi 3HaHb 12 IHpopmauiitHi TexHONOTiT
KBanidikauis Marictp 3 Komn’totepHoi iHXKeHepii

BeeaeHo B Ao 3 2022/2023 HaBuy. poKy
HaKa3oM peKTopa
KMl im. Iropa Cikopcbkoro

Big, /5. 02. 2022 p. Ne HfOH /75 /2022

Kuis — 2021



NPEAMBY/A
PO3POBJIEHO npO€EKTHOO rpynoto:

KepiBHMK NPOEKTHOI rpynu

Bimaniii POMAHKEBUAY,

00KMop mexHiYHUX HayK, npogecop, npogecop Kageopu cu-
CMemMHO020 Npospamy8aHHA i CrieyianizosaHux KOMmn’romepHux
cucmem

YneHu NPOEKTHOI rpynu:

Bonodumup 3AULIEB,

00KMOpP MexHiYHUX HayK, npogecop, npogecop Kageopu cu-
CMemMHO020 Npo2pamysaHHs i crieyianizosaHux KOMn'romepHuUXx
cucmem '

Mapia OPJIOBA,

KaHoudam mexHiyHuUX HayK, doyeHm, douyeHm Kageopu cuc-
MemMHOo20 NPo2PAamMy8aHHA i crneyianizoeaHux KOMN romepHUxX
cucmem

OneHa KOBAJIEHKO,

acucmeHm Kagheopu cucmemHO20 npo2pamyeaHHs i cneyiani-
3080HUX KOMT IOMEPHUX CUCMEM, 8UNYCKHUYA Kagedpu
Amumpo F'OPBA,

cmyodeHm 2p.KB-12 mn

Mapia KOBLLUYH,

dupekmop komnaHii Luxeo

Bimaniii POMAHKEBUY

3aeidysay Kagedpu cucmemHO20 Npo2pamy8aHHs i cneyiasi-
308QHUX KOMM IOMEPHUX CUCMEM,

O0OKMOop mexHi4HUX HayK, npogecop

NOroaXEeHo:

HaykoBo-meToguuHoto komicieto KIMl im. Iropa CikopcbKoro 3i cneuianbHOCTI
123 «Komn’toTepHa iHXKeHepia»

Fonow}(y 123
Bl Cepriti CTIPEHKO

(npotokomNe 2 gig «03» rpyans 2021p.)

MeTtoaun4yHoto papoto KIl im. Iropa CikopcbKkoro

3actyn Bu MeToauyHOI pagu

O,/C@ ~___Awartoniit MENbHUYEHKO

(I'IpOTOKOﬂ Ne £ sin" 04 v 12 202/ p.)
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BPAXOBAHO:

1. CraHgapT BULOT OCBITM 3a cnewianbHicTio 123 Komn’toTepHa iHXKeHepia cTyneHs marictp
3aTBepPAKeHUM Haka3zom MiHicTepcTBa ocBiTH i HayKkM YKpaiHm Big 18.03.2021 poky Ne 303.

2. 3miHn go 3atBeparkeHux JliueH3iMHMX YyMOB MPOBaAMKeHHA OCBITHLOI AisnbHocTi Big 30
rpyaHa 2015 p. Ne 1187 https://zakon.rada.gov.ua/laws/show/1187-2015-%D0%BF#Text
3. 3ayBaXeHHA Ta NPONO3UL,ii CTEMKXONAEPIB 3a pe3ynbTaTaMn TPOMALCbKOrO 06roBOpeHHs:
- HayKoBO-MeAaroriyHMx npauiBHUKIB Kadeapun CMCTEMHOrO NporpamyBaHHsa i cneuiani-
30BaHUX KOMN'IOTEPHUX CUCTEM;
- 3p006yBayiB BULLOT OCBITH, AKi HABYAKOTLCA 3@ OCBITHBLOI NPorpamoto «CuctemHe nNpo-
rpamyBaHHA Ta cnewianizoBaHi KOMM'IOTEPHI CUCTEMUY;
- ¢daxisLiB HaBYanbHO-MmeToANYHOrO Bigainy KMl im. Irops CikopcbKoro;
- ¢axiBuiB B ranysi iHGopMaLiMHUX CUCTEM Ta TEXHOOTIMN.

MpedcmaeHuku pobomodasyis:
- AmnTpo CemeHeub — KomnaHia GLOBAL LOGIC;
- Mapia KoswyH — KomnaHia Luxeo.

MpedcmasHuKu cmydeHmcbKux opaaHrizayiii:
- TapaceHko leoprild, acnipaHT 2 poKy 3a cneuianbHicTio 123 Komn’toTepHa iHXeHepis;
- OmuTpo MNopba, ctyaeHT 1 Kypcy marictpaTypu 3a cneuianbHicTio 123 Komn’toTepHa iHxXeHepis;
- OnekcaHap IBaHeHKo, cTyaeHT 4 Kypcy 6bakanaspaty 3a cneujasbHicTio 123 Komn'ioTepHa iHxKe-
Hepis.
BpaxosaHo maki npono3uyii cmeiikxondepis:
- MOAEPHI3yBaTU HANOBHEHHS AMCUMUNAIH UMKAY npodecitHOI NiAroToBKM (CTyAeHTH);
- 104aTW B iCHYIOYi OCBITHI KOMMOHEHTU PO34inn, aKi HeobxiaHi Ana Npu po3pobui Ta AoCNiAXKEHHI
Cy4acCHMX crnewjianizoBaHnx Komn'toTepHUx cuctem (pobotoaasui).

Or1 6yna oHosneHa. B Hei eHeceHi HaACMynHiI 3MiHu:
- Bpax0OBaHO 3MiHM A0 HaLUioHaNbHOro Knacudikatopa npodecii;
- MepernAHyTO OCBITHi KOMMNOHEHTH, AKI NepenbayaloTb OTPMMAHHA KOMMNETEHTHOCTEN, nepeaba-
yeHux CTaHOAPTOM BMULLOI OCBITM 3a cneuianbHicTio 123 Komn’toTepHa iHxKeHepia («CTanni iHHO-
BaLiMHNIA PO3BUTOK», «IHHOBALMHUA MeHeAXMEHT», «BMcOKONpoayKTUBHI KOMN'OTEPHI cucTe-
MW»);
-AeTaNi30BaHO Nepenik OCBITHIX KOMMOHEHTIB.

OcBiTHbO-HayKOBY Nporpamy ob6roBopeHo nicaa HaaxoAKeHHA BCix nobaxKaHb Ta NPono3u-
uin Big 3406yBayviB BMLLOI OCBITU | BUNYCKHMKIB OCBITHbOI NpOrpamm Ta CXBajsieHO Ha 3acigaHHi Ka-
denpn cUCTEMHOrO NPOorpamyBaHHA i cnewianizoBaHMx Komn'toTepHUX cuctem (npotokon Ne 5 Big
26 nuctonaga 2021 p.).
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1. Mpodinb ocBiTHLOI Nporpamm
3i cneuianbHocTi 123 Komn’totepHa iHXeHepin

1 — 3aranbHa iHpopmauis

MNMoBHa Ha3Ba 3BO 1a HauioHanbHWMI TEXHIYHUI YHiBepcUTeT YKpaiHN “KUIBCbKUI NoniTeXHI-
iHCTUTYTY/baKynbTeTy | YHWI IHCTUTYT iMmeHi Iropa Cikopcbkoro”
dakynbTeT NPUKAALHOI MAaTEMATUKHN

CryniHb BUWOT OCBiITM | CTyNiHb BMLLOI OCBITU — MaricTp
Ta Has3Ba KBanidikauii | OcBiTHA KBanidiKaLia — maricTp 3 Komn'IOTEPHOI iHXKeHepil
MOBOIO OpUriHany

OdiuiiHa Ha3Ba ocBi- | CucTemHe NporpamyBaHHSA Ta cnewianizoBaHi Komn'toTepHi cuctemm
THbOI Nporpamm

Tun gunaomy Ta 06- Aunnom marictpa, ogmHuyHuii, 120 kpeautis EKTC, TepmMiH HaBYaHHSA
CAr OCBITHbLOI NPO- 1 pik 9 micauis

rpamu

HasBHicTb akpeauTauii | CeptudikaT npo akpegutauito, cepia HO Ne 1192619, snagaHnit MiHic-
TEepPCTBOM OCBITM i HAYKM YKpaiHu, TepmiH aii: o 01.07.2023 p.

Llnkn/piseHb BULWOI HPK YKpaiHu — 7 piBeHb

OCBITH QF-EHEA — gpyrui umkn
EQF-LLL — 7 piBeHb

MNepeaymosu HasBHicTb cTyneHA 6akanaspa

MoBa(u1) BuKnagaHHA | YKpaiHCcbKa

TepMmiH Aji 0CBITHbOT [o HacTynHoi akpeauTaui

nporpamm

IHTepHeT-aapeca noc- | http://fpm.kpi.ua
TiHOro po3milleHHsa | http://scs.kpi.ua
OCBITHbOI Mporpamu

2 — MeTa 0OCBiTHbOI Nporpamu

MeTa OcCBiTHbOI nporpamu € MiAroToBKa KeanipikoBaHMx ¢axiBuiB y ranysi Komn'toTepHOI
iHXXeHepii, 30Kpema CMCTEMHOr0 NPOorpamyBaHHA i crnewianizoBaHNX KOMM IOTEPHUX CUCTEM, ANA
HAYKOBO- [0CAIgHOI Ta MNpPaKTUYHOI AianbHOCTi. OCBITHA nNporpama HaZa€e MOXK/IUBICTb
cbopmyBaTh Yy ManbyTHiIX ¢daxiBLiB 34aTHOCTI NOEAHYBATM TEOPETMYHI 3HAHHA 3 NMPAKTUYHMUMU
BMiHHAMM, HaBMYKaMK, 34aTHOCTI BMKOHYBaTWM npodeciiiHi 060B’A3KM B ranysi AOCNiAMKEHHS,
nporpamHo-anapaTtHoro 3abesnevyeHHs KOMMN' IOTEPHUX CUCTEM ,a@ TAKOXK Nigrotosui 3406yBauyiB
BULLOI OCBITM A0 MOAANbLWIOrO HaB4YaHHA 33 0OPaHOK cnewiafbHICTIO, WO BigNOBIAAE Micii i
ctpaterii  po3suTKy KIl im. Iropa CikopcbKkoro Ha 2020-2025 poku woao ¢opmyBaHHA
CycninbcTBa ManbyTHbOro Ha 3acagax KOHUEeNL,ii CTasoro po3BuTKY.



http://fpm.kpi.ua/
http://scs.kpi.ua/

3 — XapaKTepuCcTMKa OCBITHbOI Nporpamm

MpeameTHa obnactb

06'ekTamu npodeciiiHOi AianbHOCTI maricTpiB €:

- MPOrpamMHO-TEXHIYHI 3ac0bM KomN'toTepiB Ta KOMN'IOTEPHUX CUCTEM,
NOKaNbHUX, rN06aNbHUX KOMMN'IOTEPHUX MepeXk Ta mepexi IHTepHeT,
KibepoisnuHux  cuctem, IHTepHeTy  peyeir, IT-iHPpacTpyKTyp,
- npouecu, TexHonorii, meToam, cnocobu, iHCTpyMeHTanbHi 3acobu Ta
cMcTeMn AnA AOCNigXeHHA, aBTOMAaTUM30BaHOro Ta aBTOMATUYHOIO
NMPOEKTYBaHHA;  HaNaroAXKeHHA, BUMPOOHMUTBA 1 eKcnayaTaui
NPOrpamHoO-TEXHIYHUX 3ac0b6iB, NPOEKTHA AOKYMEHTALiA, CTaHAAPTH,
npoueaypu Ta 3acobu NiATPUMKN KePYBAHHA iX }KUTTEBUM LUK/IOM.

- cnocobu nNOJAHHA, OTPUMAHHA, 3bepiraHHA, nepenaBaHHA,
onpautoBaHHA Ta 3axucty iHPopmauii B Komn'toTepi, MaTemaTu4Hi
mogaeni o64yncnoBaibHUX NPOLLECIB, TEXHOOTiT BUKOHAHHA 004YMC/IEHD,
B TOMY YMCANi BMUCOKOMPOAYKTUBHUX, NApanesibHUX, PO3MNOAINEHUX,
MOBINbHUX, Beb6-6a30BaHUX Ta XMapHUX, 3e1eHnxX
(eHeproedpeKkTUBHMX), 6e3neyHux, ABTOHOMHMX, afaNTUBHUX,
iHTENEKTyaNlbHUX, PO3YMHMX TOLLO, apXiTeKTypa Ta oOpraHisayia
bYHKLiOHYBaHHA BiANOBiIAHMX NPOrPaMHO-TEXHIYHMX 3aC06iB.

Uinamm HaBuaHHA € nigrotoska ¢axiBLiB, 34aTHUX pPO3B’A3yBaTU
CKNaZHi 3a4a4i A0CNiAHMNLbKOrO Ta iHHOBALiMHOro XxapakTepy B cdepi
KOMN'IOTEPHOI iHXeHepii.

TeopeTuuHuii 3mict npegmeTHoi 06nacCTi CTaHOBAATL MNOHATTA,
KOHUenNUii, NPUHUMNM [OCNIAXKEHHA, NPOEKTYBaHHA, BMPOOHMUTBA,
BMKOPUCTAaHHA Ta 06CNAYroByBaHHA KOMM'lOTEPIB Ta KOMM'OTEPHMUX
CUCTEM, KOMMN'IOTEPHUX MepexK, KibepdisnyHmx cucrtem, IHTepHeTyY,
peyen, IT-iHppacTpyKTyp.

MeTogu, MeTOAMKU Ta TEXHONOTiI: MeToan AOCNIAXEHHA Npouecis B
KOMMN'IOTEPHUX CUCTEMAX Ta MepeXKax, MeToay aBTOMATU30BaHOro
NPOEKTYBAaHHA Ta BMPOOHMLTBA NPOrpaMHO-TEXHIYHMX 3acobis
KOMN'IOTEPHUX CUCTEM Ta MepeX, Ta iX KOMMOHEHTIB, meToam
MaTEMATMYHOTO Ta KOMM'IOTEPHOrO MOAENOBAHHA, iHGOPMaLiNHI
TEXHOANOrii, TEXHONOTii NporpamyBaHHA.

IHCTpyMeEHTH Ta obnagHaHHsA: nporpamHe 3abe3neyeHHs,
iHCTpyMeHTanbHi  3acobu i  KOMM'IOTEPHY TEXHIKY, KOHTPO/IbHO-
BMMIptOBasibHi Npwuaaan, NporpaMHo-TEXHIYHI 3acobu aBTomaTM3auji Ta
CUCTEMW aBTOMATM3aLii NPOEKTYBaHHA, BUPOOHWLTBA, eKchayaTauii,
KOHTPOJII0, MOHITOPUHTY, MEPEXKHi, MOBiNIbHI, XMapHi TEXHO/OTIi TOLLLO.

Opi€eHTauia oCBITHLOI
nporpamm

OcBiTHbO-HayKoBa




OcHOBHUI GOKYC
OCBITHbOI Nporpamm

Mporpama cnpamoBaHa Ha GOPMyBaHHA TaKMUX KOMMNETEHTHOCTen Y
3/106yBayiB BULLLOT OCBITH, AKi 3abe3nevyoTb ix
KOHKYPEHTOCNPOMOMHICTb Y NPodecinHMn  Ta  [OCAIAHULBKIN
OiANbHOCTI y ranysi Komn'lTepPHOI iHXKeHepil.

ON 3abe3neyye OCBiTHIO KBanidiKauito gna BUKOHaHHA npodeciiHoi
AifNbHOCTI, NOB’A3aHOI 3 AOCAIAXKEHHAM, PO3PO6/IEHHSAM CUCTEMHOIO
nporpamHoro 3abesneyeHHAa A0S CreuianizoBaHUX KOMM‘IOTEPHUX
CUCTEM.

On ¢opmye daxosi KomneTeHL,ii, AKi £03BONAOTL 3400yBaYaM BULLLOI
OCBIiTW CTBOPIOBATU Ta BMNPOBAAKYBaTW cheLianizoBaHi KoM tOTEpPHi
CUCTEMM, BUKOPMCTOBYIOUM HaMKpalli CBiTOBI 3acobu iHpopmMaLiMHUX
TEXHOOTiN.

basosuit pokyc Ol HanpAMAEHUI Ha NOEAHAHHA KAAaCUYHOI OCBITHbOI
YHIBEPCUTETCbKOI MNPOrpamMm  HaB4YaHHA 3 HOBMMM  daxoBMmMU
nNpodecinHUMN NPOrpamamMmn HaBYAHHA, WO A03BOJIAE BUMYCKHMUKAM
maTtn paxoBi KomneTeHu,ii, 3aTpebyBaHi puHKkom IT.

3p06yBayi BUWOI OCBiITM 3aBAAKM Uiei O MaloTb MOXKAMBICTb
BMKOPUCTOBYBATM HabyTi  3HaHHA Ta KOMMNETeHTHoOCTeN AanA
AOCNIAHULUBKOI, MPAKTUYHOI AianbHOCTi abo Ans BCTyny A0 TPETLOro
PiBHA BULLOT OCBITK.

Kntouosi cnoBa: Komn'toTepHi cucTemm, KOMN' IOTEPHI KOMMOHEHTH,
CUCTEMHe NporpamyBaHHs, cnewianizoBaHi KOMN'OTEPHI cucTemu, oo-
CNiAXKEeHHS, NPOEKTYBAHHA, MpOorpamyBaHHA, iHGopMmaLinHi TexHonorii

OcobnusocTi nporpa-
MM

Peanisauia nporpamu nepeabavae 3an1y4eHHA 40 ayANUTOPHUX 3aHATb
npodecioHaniB-NPaKTUKiB, eKcnepTiB ranysi, npeacTaBHUKIB poboTo-
0aBLiB ranysi

4 - MNpupaTtHicTb

BMHyCKHMKiB AO npauesnalTyBaHHA Ta N04a/1bLUOro HaB4aHHA

MpunaaTHicTb 4,0 Npa-
LeBNaLITYBAHHA

213 MpodecioHanu B ranysi obuncneHo

2131 MpodecioHanu B ranysi o064MCNOBANIbHUX CUCTEM

2131.1 HayKoBi cniBpobiTHMKM (064nCcNtOBaNbHI cUCTEMK)

2131.2 Po3pobHMKN 064YnCNOBaNbHUX CUCTEM, aAMiHicTpaTop cuc-
TEMU

iH}XeHep 3 nporpaMHoro 3abesneyeHHA Komn'toTepis

2132 T[podecioHan B ranaysi nporpamyBaHHA

2132.1 Haykosi cniBpobiTHWKM (NporpamyBaHHs)

2132.2 PO3p06HMKM KOMM IOTEPHUX NPOrpam, IH}KeHep —nporpamicr,
Mporpamict (6asn gaHux), MporpamicT npuKnagHni

2139 TlpodecioHanu B iHWKNX rany3sax obuncneHb

MNopanblue HaBYaHHA

MpoaoBKeHHA HaBYaHHA Ha TPETbOMY (OCBITHbO-HAaYKOBOMY) PiBHi
BMLLOT OCBITK Ta/abo HabyTTa A0AaTKOBMX KBanidiKaLill B cMcTemi ocBi-
TW AOPOCANX




5 — BUKnagaHHA Ta OuiHIOBAHHA

BuknapaHHA Ta HaB- Jlekuii, NpakTU4Hi Ta cemiHapcbKi 3aHATTA, 1abopaTopHi poboTu; Kyp-

YaHHA

COBIi NPOEKTU; TEXHOOTIA 3MiLLAHOTO HaBYaHHSA, NPAKTUKN ; BUKOHAHHA
MaricTepcbKoi AncepTaLii; 3aCcTocyBaHHA iHpopMaLiiHO-
KOMYHIKaTUBHUX TEXHOJIONiN ; CAaMOCTilMHa poboTa CTYAEHTIB; KOHCY/1b-
Tauii BMKNagauis.

OujHIOBaHHA MOTOYHWUI, KANEHAAPHNUIN Ta CEMECTPOBUIA KOHTPOb, YCHI Ta MMCbMOBI

€K3aMeHM, 3aniKu, TeCTyBaHHA, TOLWO OLiHIOTbCA BignosigHo Ao lo-
NOXEHHA NPO CUCTEMY OLHIOBAaHHA pe3yabTaTiB HaByaHHA B KIl im.
Iropa CikopcbKoro

6 — NMporpamHi KOMNEeTeHTHOCTi

IHTerpanbHa KomneTe- | 3A4aTHICTb PO3B’A3yBaATM CKAAAHI cneuiani3oBaHi 3a4avi i NpakTUYHI

HTHICTb npobnaemu y ranysi Komn’toTepHOI iHXeHepii abo y Nnpoueci HaB4YaHHA,
o nepeabavae npoBeaAeHHA AOCNIAKeHb Ta/abo 34iACHEHHS iHHOBa-
i Ta XapaKTepu3yeTbCA HEBU3HAYEHICTIO YMOB | BUMOT Mif, Yac
npodecinHoi AianbHOCTI y ranysi iHpopmaLiiHUX TEXHONOTIN abo y
npoueci HaB4YaHHA Ta HAYKOBUX 0CAIAXKEHD.
3aranbHi KomneteHTHOCTI (3K)
3K1 3paTHiCTb A0 aganTauii Ta 4ild B HOBIM cUTyaLii.
3K 2 34aTHICTb 40 abCTPAKTHOrO MUC/IEHHSA, aHaNi3y | CUHTE3Y.
3K3 34aTHICTb NPOBOAUTM AOCNIAMKEHHA HA BiANOBIAHOMY PiBHi.
3K4 3paTHICTb A0 nowyKy, 06pobieHHA Ta aHani3y iHbopmau,ii 3 pisHUX axKepen.
3K5 34aTHiCTb reHepyBaTu HOBI iael (KpeaTUBHICTb).
3K6 34aTHiCTb BMABAATK, CTaBMUTM Ta BUPiLLYBaTK Npobaemu.
3K7 3paTHICTb NpMMaT OBFPYHTOBAHI pillEHHA.
3K8 34aTHICTb CMiIKyBATUCA IHO3EMHOKO MOBOIO.
3K 9 | 3paTHicTb ouiHOBATK Ta 3abe3neyvyBaTh AKICTb BUKOHYBaHUX PObIT
3K 10 | 3paTHicTb yA0OCKOHaN0BATK CBOI HAaBMYKM HA OCHOBI aHanNi3y nonepeaHbOro Aocsiay.
daxosi KomneTeHTHOCTI (PK)
30aTHICTb A0 BU3HAYEHHS TEXHIYHUX XapaKTEePUCTUK, KOHCTPYKTUBHMUX ocobnmBoc-
K1 Tel, 3aCTOCYBaHHA i eKcnayaTauii nporpamHMX, NPOrpamMHoO-TEXHIYHMX 3acobiB,
KOMMN’IOTEPHUX CUCTEM Ta MEpPEeX Pi3HOro NPU3HAYEHHA.
3paTHICTb PO3pP0O6AATU aNropUTMiYHE Ta NporpamHe 3abesneyeHHs, KOMMOHEHTH
K2 KOMMN'IOTEPHUX CUCTEM Ta Mepe, IHTepHeT JoAaTKiB, KibepdisnyHux cuctem 3 BuU-
KOPUCTAHHAM Cy4aCHUX MeTOZiB i MOB NPOrpaMyBaHHA, a TaKOX 3acobiB i cuctem
aBTOMATM3aL,il NPOEKTYBaHHS.
OK3 34aTHICTb MPOEKTYBaTM KOMM'IOTEPHI CUCTEMM Ta MEpPEXKi 3 ypaxyBaHHAM LiiIeN,
0bMeKeHb, TEXHIYHUX, EKOHOMIYHMX Ta NPABOBUX ACNEKTIB.
®K4 3paTHicTb byayBaTh Ta A4OCAIAKYBATM MOAENI KOMM IOTEPHUX CUCTEM Ta MEPEXK.
DK 3paTHicTb ByayBaT apXiTEKTYPY Ta CTBOPIOBATU CUCTEMHE | MPUKAaAHE NpPOorpamHe
3abe3neyeHHss KOMMN' IOTEPHMX CUCTEM Ta MEPEXK.
34aTHICTb BMKOPUCTOBYBATU Ta BMNPOBAAXKYBATU HOBiI TEXHONOTII, BKAOYAOYN TEX-
Hoorii PO3YMHUX, MOBINbHUX, 3eneHnx i be3aneyHmnx obumcneHb, 6paTn yyacTb B
®Kb6 MOJEPHI3aLii Ta PEKOHCTPYKLIii KOMN' IOTEPHUX CUCTEM Ta MepeX, PiSHOMAHITHUX

BOyZAOBaHMX i po3nogineHnx AoaaTKiB, 30Kpema 3 MeToto NiABULWEHHA iX epeKTmB-
HOCTI.




®K7

34aTHICTb AOCAIAXKYBATU, PO3POONATU Ta 0OMPATU TEXHOJOrii CTBOPEHHA BEANKUX i
Ha4BE/INKNX CUCTEM.

®K8

3paTHicTb 3abe3neyyBaTh AKICTb NPOAYKTIB i cepBiciB iHPOpPMaLIMHUX TEXHONOTIN
NPOTArOM iX }UTTEBOIO LIUKAY.

®K9

34aTHICTb NPeAcTaBAATU Pe3yNbTaTh BAACHWUX AOCAiIAKeHb Ta/abo po3poboK y Bu-
rnagi npeseHTalill, HayKOBO-TEXHIYHWX 3BiTiB, CTaTel i Aonosigei Ha HayKoBO-
TEXHIYHUX KOHbEepeHL,ifAX.

®K10

3paTHicTb iaeHTMiKyBaTM, KnacudikyBaTM Ta onucyBatM pobOTy NporpamHo-
TEXHIYHMX 3aC06iB, KOMN' IOTEPHUX CUCTEM, MEPEXK Ta IXHIX KOMMOHEHTIB.

®K 11

3paTHicTb 06upaTn epeKkTUBHI MeToan PO3B'A3yBaHHA CKAAAHMX 3a4a4
KOMMN'IOTEPHOT iHXeHepil, KPUTUYHO OLHIOBATM OTPUMAHI pe3ybTaTu Ta
apryMeHTyBaTU NPUIMHATI PilLEHHSA.

®K 12

34aTHICTb BUKOPUCTOBYBATU METOAM aHanisy, ineHTUdiKaLii 1 cMHTe3y
KOMM'IOTEPHUX CUCTEM Ta MEPEXK, KibepdiznyHmnx cuctem, 3acobis IHTepHETY peyeit
Ta IT-iHdpacTpyKTyp.

®K 13

34aTHICTb MPOEKTYBaTM CUCTEMM Ta iXHi KOMMOHEHTU 3 ypaxyBaHHAM YCiX aCNeKTiB
X YKMTTEBOTO LMKAY Ta NOCTAaBAEHOI 3a4aui, BKAKOYAOYM CTBOPEHHSA, HaNalWTyBaHHS,
eKcnJ/yaTau,ito, TexHiuHe 06cnyroByBaHHsA Ta yTuAisadito.

®K 14

34aTHICTb BUKOPUCTOBYBATU MeToAM GyHAAMEHTaNbHUX i TPUKAALHUX OANCUMMANIH
ANA ONpaLoBaHHA, aHaNi3y i CMHTe3y pe3ynbTaTiB NPodeCcitHMX A0CNIAKEHD

®K 15

3paTHicTb iaeHTUdIKYBATH, KNnacndikyBaTh Ta onmncyBaTu poboTy nporpamHo-
TEXHIYHUX 3aC06iB, KOMN IOTEPHUX CUCTEM Ta MEPENK Ta iXHIX KOMMOHEHT LWAAXOM
BUKOPUCTAHHA aHANITUYHMX METOLIB | METOAiB MOLENOBAHHA.

®K16

34aTHICTb NPOEKTYBaTU Ta CTBOPOBATU NAATPOPMM | BNPOBaAKYBaT1 HOBI TEXHOOT T AMC-
TaHUjMHOro HaB4YaHHS, iHGOPMaLMHNX cUCTEM, A0 3abe3nedeHHs iIHPOPMALLIMHOI CTIMKOCTI
KOMM IOTEPHUX CUCTEM

7 — MNporpamHi pe3ynbTaT HaBYaHHA

MPH 1

3acTocoByBaTK 3arasibHi NigXxoAun NisHaHHA, MeTOAN MaTeMATUKN, NPUPOAHUYUNX Ta
iHXXeHepPHMX HayK A0 PO3B’A3aHHA CKNaAHMX 3a4a4 KOMMN' IOTEPHOI iHXKeHepil.

MPH 2

3Haxo4AnTN HeobXiaHI AaHi, aHaniayBaTu Ta OLHIOBATH iX.

MPH 3

byaysaTtu Ta AocCAigKyBaTM Mogeni KOMN'IOTEPHUX CUCTEM | MepeXK, OLHIOBaTK iX
a[eKBaTHICTb, BU3HAYATK MEXKi 3aCTOCOBHOCTI.

MPH 4

3acTtocoByBaTH cnewianizoBaHi KOHUENTYaNbHi 3HAaHHA, WO BKAKYAKOTb Cy4acHi Hay-
KOBi 30006yTKM y chepi Komn'toTePHOI iHXeHepii, HeobXxigHi ana npodeciiHoi aianb-
HOCTi, OpPUTiHa/IbHOrO MUCNEHHSA Ta NPOBeAEHHA A0CNIAXKEHb, KPUTUYHOIO OCMMUC-
NieHHs npobnem iHpopmMaLiMHMX TEXHOOTIN Ta HA MEXKi rany3en 3HaHb.

MPH5

Po3pobnaTu i peanizoByBaty NpoekTn y chepi KOMN' IOTEPHOT iHXKeHepii Ta AO0TUYHI
[0 Hei MiXXAUCUMNAIHAPHI NPOEKTN 3 YpaxXyBaHHAM iHXEHEPHUX, COLia/IbHUX, EKO-
HOMIYHMX, NPABOBMX Ta IHLWMX aCMNEKTIB.

MNPH 6

AHanisyBatn npobaemaTtuky, ineHTUdikyBatTn Ta GopmMyntoBaTU KOHKPETHI Nnpobne-
MM, LLLO NOTPEOYIOTb BUPILLIEHHSA, 06UPaTH ePeKTUBHI MeTOAM iX BUPILLEHHS.

MPH7

BupiwyBaTu 3agaui aHanisy Ta CMHTE3y KOMM' IOTEPHUX CUCTEM Ta MEPEK.

MPH 8

3acToCcoBYBATU 3HAHHA TEXHIYHMX XaPaKTEPUCTUK, KOHCTPYKTUBHUX 0cobanBocTen,
NPM3HaYeHHA i NpaBuUa eKcnayaTtaulii NPorpaMmHoO-TEXHIYHUX 3ac0biB KOMN IOTEPHUX
CUCTEM Ta MEpEeX ANA BUPILLEHHA CKNagHMX 3a4a4 KOMN'loTepHOI iHXeHepii Ta ao-
TUYHUX Npobnem.




MPH 9

Po3pobnsaTn nporpamHe 3abesneyeHHsa ana BOYAOBaHWUX i poO3MNoAiNeHMx 3acTocy-
BaHb, MOBIIbHUX i FIBPUAHNX CUCTEM.

MPH 10

3pifcHioBaTM NOWYK iHOpMauii B Pi3HUX ArKepenax ANA po3B’A3aHHA 3a4ay
KoMN'tOTepPHOI iHXeHepii, aHani3yBaTW Ta OLiHIOBATU L0 iHpopMaLito.

MPH 11

MpuitmaTtn ePpeKkTUBHI pilleHHA 3 NUTaHb PO3P0HAEHHSA, BNPOBAAKEHHA Ta eKcnlya-
Tauii KOMN'IOTEPHUX CUCTEM i MepeXK, aHaNi3yBaTU aNbTePHATMBM, OLLHIOBATU pU-
3MKM Ta IMOBIPHI HaCNiAKN pilLeHb.

MPH 12

BinbHO cMiNKYyBaTUCb YCHO | MMCbMOBO YKPAIHCbKOK MOBOIO T OAHIEID 3 iIHO3EMHUX
MOB (aHIiICbKOI, HIMELbKO, iTaniMcbKow, GpaHLy3bKoto, iCNaHCbKO) Npu 06-
roBopeHHi NnpodeciiHUX NMTaHb, AOCNIAKEHb Ta iIHHOBALLiN B ranysi iHpopmaLiiHMx
TEXHONOTIN.

MPH 13

3p03yMmino i HeABO3HAYHO AOHOCUTM BNACHI 3HAHHA, BUCHOBKM Ta apryMeHTaLito 3
NUTaHb iHGOPMALINHNX TEXHONOTIN | AOTUYHUX MiXKrany3eBmMx NUTaHb 40 paxiBuiB i
HedaxiBLiB, 30Kpema A0 ocib, AKi HaBYarOTbCA.

MPH 14

MnaHyBaTK i BUKOHYBATM HAYKOBi AoCnigxeHHA B chepi Komn' toTepHOI iHXeHepil,
dbopmyntoBaTh i NepesipATU rinoTesn, obmMpaTM MeToAMKM Ta IHCTPYMEHTM, aHani3y-
BaTW pe3yabTaTu, 0BrpyHTOBYBATU BUCHOBKMW.

MPH 15

MaTu 3HaHHA Ta HABUYKM LWLOAO nposeneHHA eKCI'IepVIMGHTiB, 36opy A3dHUX Ta MO-
AeNntoBaHHA B KOMI'I'POTepHVIX cncremax.

MPH 16

BmiTh 3acTocoByBaTU MeTOAM NOAAHHA 3HAHb Y CUCTEMAX LUTYYHOrO IHTENEKTY Npu
NPOEKTYBaHHI KOMN'IOTEPHUX CUCTEM NepepobKuM iHbopmaLii Ta ynpaBaiHHSA.

MPH 17

BmiTn dopmyntoBaTth, eKCnepuMMeEHTAIbHO NiATBEPAXKYBATU, OOrPYHTOBYBATM i 3a-
CTOCOBYBATWU HA MPaKTULi B NPOLLECi PO3POOKM NPOrpamHOro Ta anapaTHoro 3abes-
NneyYyeHHs KOMN'IOTEPHUX CUCTEM KOHKYPEHTOCMPOMOXKHI iaei, metoam, TexHonorii
BMpiLEeHHA NpodeciiHNX, HAYKOBO-TEXHIYHMX 3aBAAHb

MPH 18

MpoeKTyBaTh AKiCHI iHpOpMaLLiliHi CUCTEMM Ta CUCTEMM PEaNbHOro Yacy, 3abesne-
4yyBaTh iHPOPMaLLiHY CTIMKICTb KOMN' IOTEPHUX CUCTEM, BOJIOAITM MEeTOA4aMM Ta 3a-
cobamm NpoeKTyBaHHA ANCTAHLiNHMX NaaTdopm

8 — PecypcHe 3abe3neuyeHHA peanisauii nporpamu

Kagpose 3abesne-
YeHHsn

BignosiaHO 4,0 KagpOBUX BUMOT LLOA0 3abe3neyeHHs NPOoBaaKeHHA
OCBITHbOIT 4iANbHOCTI AN BignosigHoro pisHA BO, 3atBeparKeHux Moc-
TaHoBoto KabiHeTy MiHicTpiB YKpaiHu Big 30.12.2015 p. Ne 1187 (8
YMHHIN pegakuii).

MarepianbHo-
TeXHiYHe 3abe3ne-
YeHHsA

BianoBigHO A0 TEXHONOTNYHUX BUMOT LLLOAO MaTepiasibHO-TEXHIYHOIO
3abe3neyeHHs OCBITHbOI AiANbHOCTI BignosigHoro pisHA BO, 3aTBep-
AxeHunx MoctaHoBoto KabiHeTy MiHicTpiB YKpaiHu Big 30.12.2015 p. Ne
1187 (B UMHHIM pegakuii).

BuKopucTaHHA obnagHaHHA ANna NpoBeAeHHA nekuin y dopmari npese-
HTaLUiM, MepeXKeBUX TEXHONOTIN, 30Kpema Ha NNaTPopmi ANCTAHLIMHOIO
HaByaHH#A Sikorsky.

IHbopMmaLiiHe Ta
HaBYa/IbHO-
MmeToanyHe 3abes-
neyeHHA

BignoBiAHO 40 TEXHONOFYHUX BUMOT LWLOA0 HAaBYa/IbHO-METOANYHOIO

Ta iHpopmauiiHoro 3abe3sneyeHHs OCBITHLOI AiANbHOCTI BianoBigHOro

piBHA BO, 3aTBepakeHux MoctaHoBoto KabiHeTy MiHicTpiB YKpaiHu Big,
30.12.2015 p. No 1187 (B UnHHI peaakLii).

KopuctyBaHHA HaykoBo-TexHiYHO b6ibnioTekoto KMl im. Irops Cikopcb-
Koro.
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9 — AKagemiuyHa mMmobinbHicTb

HauioHanbHa Kpeau-
THa MOBINbHICTb

MOXNMBICTb YKNAAEHHS YroAn NPo akaaemiyHy MobinbHiCTb, Npo no-
OBiiHE AMNAOMYBaHHSA

MixkHapoaHa Kpeam-
THA MOBINbHICTb

MOKMBICTb YKNAAEHHSA Yrog, NPo MiXKHapOAHY akageMivyHy MobinbHiCTb
(Epasmyc+ K1), npo noagiviHe gMNA0OMYyBaHHA, NPO TPUBAAi MiXKHAPOAHI
NPOEKTH, AKi NnepenbayatoTb BK/OYEHE HAaBYAHHSA CTYAEHTIB

HaBYyaHHSA iHO3eMHUX
3406yBayiB BULLOI
OCBITU

HaByaHHs iHO3emHuMx 34060yBauyiB BO, aki onaHosytoTb Of1 3a nporpa-
MaMM MiXKHapOoAHOI akafeMidyHOi MObiNbHOCTI, HaBYAHHS MOXKe NPOoBO-
AUTUCb aHIiNCbKOK abo YKPaTHCbKOK MOBOO, 33 YMOBM BOIOAiHHS
3006yBavYeM MOBOIO HAaBYAHHA Ha PiBHI He HMXKYe B2.
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2. NEPENIK KOMNOHEHT OCBITHbOI NPOrPAMMU

KomnoHeHTW OCBITHBLOI Nporpamm KibKiCTS dopma
Koa H/A, (HaBYanbHiI AMCLMNNIHK, KypCOBi NPoeKTH (poboTu), . niACYMKOBOTO
NPaKTUKK, KBaNidpikaLiiHa poboTa) KPeAUTIB KOHTpOAtO
1 2 3 4

1. HOPMATUBHI OCBITHI KOMMNOHEHTU

1.1. Limkn 3aranbHOI NiAroTOBKM

301 I[HTeneKTyanbHa BAACHICTb Ta NAaTEHTO3HABCTBO 3 3anik
302 Ctannit iHHOBALiMHMI PO3BUTOK 2 3anik
MpaKTUYHKUI KypC iIHO3EMHOT MOBM 419 HAYKOBOI KO- .
303.1 - 3 3anik
MyHiKauii. YactnHa 1
MpaKTUYHKUI KypC iHO3EMHOT MOBM A/19 HAYKOBOI KO-
3032 | PaKTMHRMMKYD y 1,5 3anik
MYHiKauii. YactnHa 2
304 IHHOBALIMHMN MEHEeAMKMEHT 3 3anik
305 Meparorika BULWOT LLKOMMU 2 3anik
306 XmapHi obuncneHHn 4 Ek3ameH
307 Cnctemu WITYYHOTO iHTENEKTY 4 Ek3ameH
1.2. Uukn npodeciinHoi NiarotoBKu
noi BucokonpoayKTMBHI KOMM'tOTEPHI cuctemm 3 Ek3ameH
BucokonpoayKTUBHI Komn'toTepHi cuctemu. Kypcosuit )
Mno 2 1,5 3anik
NpPoeKT
TecTyBaHHSA, HAaAiMHICTb, KOHTPOb, AiarHOCTyBaHHA )
no s . 4 3anik
KOMM'tOTEPHUX CUCTEM
no4 Undposa 06pobKa curHanis Ta 306parkeHb 3 3anik
nos Cucrtemun peanbHOro yacy 3 3anik
noe BumiptoBaHHA B KOMMN IOTEPHUX CUCTEMAX 3,5 3anik
AHani3 Ta NPOeKTyBaHHA Cy4acHUX iIHGOPMALMHUX CK- .
no7z 6 3anik
cTem
IHbopMaLiiHa CTiIKICTb KOMN' OTEPHMX TEXHONOTI Ta
no 8 6 ExksameH
Mmepex
DocniaHnubKuit (HayKoBUi1) KOMMNOHEHT
HaykoBa po60oTa 3a TeMOoI0 MaricTepcbKoi gncepTaliil. .
Mnoo.1 . 3,5 3anik
YactmHa 1. OCHOBM HAayKOBUX AOCNIAKEHD
HaykoBa pob60oTa 3a TeMoto marictepcbKoi gmucepTau,ii.
MO 9.2 | YactuHa 2. HaykoBo-gocnigHa poboTa 3a TemMoto mari- 7 3anik
CTEePCbKOI AncepTauii
MO 10 | Haykoso-gocnigHa npakTuka 10 3anik
MO 11 | BMKOHaHHA maricTepcbKoi aucepTau;i 16 3axucr

2. BUBIPKOBI OCBITHI KOMIMOHEHTH

2.1. Uukn npodecitHoi niarorosku
(BubipkoBi ocBiTHi KomnoHeHTH 3 KadegpanbHoro Katanory)
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1 2 3 4
MB1 | OcsiTHi KomnoHeHT 1 K-KaTtanory 5 Ek3ameH
MnB 2 OcBiTHIN KOMNOHeHT 2 K-KaTanory 4 3anik
MnB3 OcsiTHi KomnoHeHT 3 K-KaTtanory 4 3anik
MB 4 OcsiTHin KomnoHeHT 4 K-KaTtanory 5 Ek3ameH
MNnB 5 OcsiTHi KomnoHeHT 5 K-KaTtanory 5 Exk3ameH
MNB 6 OcBiTHI KOMMNOHeHT 6 K-KaTanory 4 3anik
nB7 OcBiTHIN KOMmNOHeHT 7 K-KaTanory 4 3anik

3aranbHuit 06car 060B’A3KOBUX KOMMOHEHTIB: 89
3aranbHuUM 06cAar BU6ipKOBMX KOMMNOHEHTIB: 31
O6cAr ocBiTHIX KOMMNOHEHTIB, WO 3ab6e3neyvyloTb 3806yTTA 52,5
KOMMNeTeHTHOCTe BU3HaueHux CBO:
3ATANIbHUI OBCAT OCBITHLOI MPOrPAMMU 120
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3. CTPYKTYPHO-/TOMYHA CXEMA OCBITHbOI NPOrPAMM

1 cemectp

HayKkoBa po60oTa 3a TeMOIO MaricTepcbKoi aucepTawyi

2 cemectp

MpaKTMYHMIA KypC iIHO3eMHOI MOBU 417 HaYKOBOI KOMYHiKaLLii.

IHHOBALHUIA MEeHeAPKMEHT

XmapHi obuncneHHn

CUCTEMM LITYYHOTO
iHTenekTy

BUCOKONPOAYKTUBHI
KOMN'lIOTEepHi cuctemm

BUCOKONPOAYKTUBHI
KOMN'IOTEPHi CUCTEMMU.
KypcoBuii npoekT

TecTyBaHHA, HAAiMHICTb,
KOHTpONb,
AiarHoCTyBaHHA
KOMN'IOTEPHUX cMCTEM

LudpoBa o6pobka
curHanis Ta 306pakeHb

CuUcTeMU peanbHoro yacy

BumiptoBaHHA B
Komn'" 1oTepHUX
cucTemax

Yactuna 1

IHTenektyanbHa

B/IACHICTb Ta NAaTEHTO3HABCTBO

Cranuii iHHOBaLiMHMIA
PO3BUTOK

OcBiTHi# KOMNOHeHT 1 K-
Karanory

OcBiTHi# KOMNOHeHT 2 K-
Karanory

OCBIiTHii1 KOMNOHeHT 3 K-
Karanory

OCBiTHi# KOMNOHEHT 4 K-
Karanory

OcBiTHi# KOMNOHEHT 5 K-
Karanory

3 cemectp

4 cemectp

MpaKkTMYHUIA Kypc

iHO3eMHOi MOBM ANA HayKOBOI

KOMyHiKauji. YactuHa 2

Meparorika BULLOI LWIKOAU

14

AHani3 Ta NpoeKTyBaHHA
Cy4acHUX iHpopmaLiitHuX
cucTtem

IHpopmauiiiHa CTilKicTb
Komn'"IoTepHUX TEXHONOTIN
Ta Mepex

OCBIiTHii KOMNOHEHT 6 K-
Karanory

OcBiTHii1 KOMNOHeHT 7 K-
Karanory

Haykoso-gocnigHa
NpaKTUKa

BuKOHaHHA
MaricTepcbKoi
AvcepTauii




4. DOPMA ATECTALLII 306YBAYIB BULLLOI OCBITU

ATecTauia 3006yBayiB BULLOI OCBITM 3@ OCBITHbOI Nporpamoto «CuctemHe MporpamyBaHHA
Ta cneuianisoBaHi Komn'lOTEPHI cucTEMU» MPoBOAUTLCA Y dOpMi NybAiYHOro 3axmcTy KBanidika-
WiHOI pobOTW Ta 3aBEpLUYETbCA BUAAYED AOKYMEHTa BCTAHOB/IEHOIO 3pa3ka Npo MPUCYOKEHHA
MOMy CTyneHA maricTpa 3 NPUCBOEHHAM KBanidiKauii: Marictp 3 kKomn’toTepHOI iHXKeHepii 32 oCBIT-
HbO-HayKOBO Nporpamoto «CucTemMHe NporpaMyBaHHA Ta cnewianizoBaHi KOMN'OTEPHI CUCTEMMY.

KBanidikauiltHa poboTa nepeBipAETbCA Ha NAariaT Ta NiCAA 3aXMCTy PO3MILLYETbCA B peno3nTopii

HTE YHiBepcuTeTy 414 BiNbHOro AocTyny.

ATecTaLifA 34iMCHIOETLCA BiAKPUTO i Ny6AiYHO.
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5. MATPULA BIANOBIAHOCTI NPOrPAMHUX KOMMETEHTHOCTEU

KOMMOHEHTAM OCBITHbOI MPOrPAMM

TI0U + |+ |+ ||+ |+ |+ [+ |+ |+ |||+ |+ |+ |||+ |+|+]|+]+
otou + |+ |+ |+ |+ |+ |+ + [+ [+ |+ |+ |+ |+ ||+ |+ |+ + | +
6ou |+ |+ ||+ [+ |+ |+ |+ |+ |+ |+]|+]+ + |+ |+ + | +
sou + |+ |+ + |+ [+ |+ |+ |+ [+ [+ |[+]|+]|+]|+]|+ + |+ |+ |+
Lou + |+ |+ |+ |+ |+ [+ |+ |+ ||+ |+ |+ L I I I I I B
oou + |+ + |+ |+ [+ |+ |+ |+ + |+ |+ + | +
sou + |+ |+ |+ + |+ |+ + |+ ||+ |+ + E I R S S S I
vou + |+ + |+ |+ [+ |+ |+ |+ + |+ |+ + | +
€ou + |+ |+ + |+ |+ [+ |+ |+ |+ + |+ |+ |+ + [+ |+
cou + + |+ |+ |+ ++ [+ |+ |+ |+ [+ + E I I I S S I
Tou + + |+ |+ |+ [+ |+ ||+ |+ + ||+ ||+ [+ *
LOE + |+ |+ + |+ |+ [+ |+ |+ ]|+ + + |+ |+ + | +
90¢€ + |+ + |+ |+ |+ |+ ||+ |+ |+ |+ + |+ [+ |+ + |+
SO€ + |+ + +
1403 + |+ + [+ [+ |+ + |+ + +
€0¢ + + + +
({0} + |+ + |+ |+ |+ + + + |+
TOE + |+ [+ |+ + |+ + + |+ |+
Sla|ln|mliglnlelnlelal@|(T|F(2(S(8(S
gigi2|ISILILISIQI2IS ||z |x|x|X ||| |x|x|x|X|x|x
mm(m|m|m| mwm|m|m (w6006 60|00 |S(8|0|0
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6. MATPULA 3ABE3NEYEHHA NPOrPAMHUX PE3Y/IbTATIB HABYAHHA
BIANOBIAHUMMWN KOMMNOHEHTAMM OCBITHbOI MPOrPAMMU

SRR
MPH1 + + |+ |+ |+ |+ |+ ||+ |||+
NPH2 + + |+ + + |+ | +
NPH3 + [+ +
nPH4 + + |+ | +
MNPH5 + | 4+ + +
NPH6 + | + + + |+ |+ |+ |+ |+ ||+ |||+
NPH7 + + | + + + + | +
NPH8 + |+ |+ |+ |+ |+ |+ |+ |||+ O+
MNPH9 L T A O I T A A S N O I
APH10 | + | + | + | + S I B A O IO B I N I O I O A I
APH11 | + | + + L I N O IR T A A O N I N
NPH12 +
NPH13 + +
nPH14 + + |+ |+
NPH15 + + |+ |+ + |+ | + + |+ | +
NPH16 + +
APH17 | + | + + |+ |+
NPH18 | + + + + |+
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