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1.MPO®1/Ib OCBITHbOI IPOTPAMH

3i eneniasbHocTi 172 TenekomyHikanii Ta pagiorexnika

1 — 3araapHa indopmanis

ITona 3BO Tta Hamionansuuit TEeXHIYHH I yHIBEpCHTET Vkpainu
IHCTHTYTY/ «KuiBcpkuit momiTexHiuHHH iHCTHTYT imeHi Irops Cikopchkoroy,
(hakyIpTeTy (aKyIbTeT eNeKTPOHIKH ‘
Cryninp BAIIOT Crymine — Marictp

OCBITH Ta Ha3Ba KBamiikamnis — MaricTp 3 TeJeKOMYHIKamiil Ta pagioTeXHIKH
kBanidikanii MOBOIO

OpHUTIHATY

Pigens 3 HPK HPK Vxpainu — 8 piBesb

Odimiiina Hazsa [adopmaniiino-009ncIIOBaNBH] 3ac00M paTioeIeKTPOHHEX CHCTEM
OCBITHBOI IPOrpamMu

Tun nunnomy Ta Jluniom Marictpa, oqHEAYHHAH, 90 KpeauTiB, TepMiH HaBYaHHS 1 pik
o06csr OCBITHROT 4 micsi

IIPOrpamMu

HasgpricTh Ceptudikar npo akpeauraitito, cepis HII Ne 1192634 punanuii
aKpeauTaIii MinicTepcTBOM OCBiTH Ta Hayku Ykpaiuu, Tepmin aii 01.07.2024 p.
[epenymoBu HasBHiCTS cTynens OakanaBpa

Mosa(u) BuKnaganus | YKpaiHchbKa/aHTTiHChKa

Tepmin aii ocitHROI | Jlo HACTYITHOT aKkpeanuTAIlil

IIPOrpaMu

[nTepuer-anpeca http://fel.kpi.ua

mocTiitHOro

PO3MIIIIEHHS

OCBITHBOI IPOTpaMu

2 — MeTa 0CBiTHBOI HporpamMu

IlizroroBka @axiBmiB B ramy3i TeleKOMYHIKalifi Ta pamiOTeXHIKHM, 3JaTHHX PpO3B SA3YyBaTH
creniamizoBaHi 3amadi Ta TPoONEMH IPH CTBOPEHHI TA 3acTocyBaHHI iHQOpMamidHO-
00uHCIIIOBaIBHUX ~ 3ac00iB B pamiOeNeKTPOHHHX CHCTEMaX pi3HOro  (YHKIIOHATEHOTO
NPH3HAYECHHS, [0 XapaKTepH3YIOThCH KOMIIIEKCHICTIO Ta HEBH3HAYEHICTIO YMOB, 3/iHCHIOBATH
[IPOEKTHY, IHHOBAIi{HY Ta HAYKOBO-NENArOTIYHY JisSIbHICTS.

3 — XapakTepHCTHKA 0CBITHBLOT IporpaMu

IIpenmerna obmacte | ['amyss 3HaHL - 17 EnekTpoHika Ta TenekoMyHiKamii

(rayty3p 3HaHB, CrenianbsHicTs - 172 TenexoMyHikailii Ta pagioTexHika

CHeLIATBHICTE)

Opienranis ociTHROI | OcBiTHRO-TIpOdeciina

IIPOrpamMu

OcHoBHHUI oKyc CnenianbHa OCBITa B Taly3l eJNeKTPOHIKM Ta TeJIeKOMYHIKaIli,
OCBITHBOI IPOTPaMH | 30pi€HTOBaHA Ha BUKOPHCTAHHI CyYacHHX IHHOBAIIMHMX TEXHOJOTIH IIpH
Ta crenianmizarmnii CTBOPEHHI Ta 3acTOCyBaHHI iH(opMmaIliitHO-00UHCIIOBANEHEX 3aC00iB B

paioeNEKTPOHHMX CHCTEMAX Pi3HOTO (HYHKIIOHATBHOTO MPH3HAYCHHS.
Knrouosi cioBa: pajioeleKkTpoHiKa, TeIeKOMYHiKamii, mu)poBi CHCTEMH
00poOku nmaHux, HUGPOBI CHCTEMH Iepenadi JaHuX, iH(pOpMaIidHO-
00UHCITIOBANIBHI 3ac00H IHTErpamii, TeIeKOMYHIKAIiitHI TEXHOIIOTI.

OcobmugocTi 3 Meroro 3a0e3nedyeHHs YMOB IIATOTOBKHM (axiBis y pearbHOMY
IPOTpaMH cepenoBumii  MaiOyTHROI mpodeciiiHol  mismpHOCTI  mepenbadeHa
creliajpHa npakTuka y [leHTpi HaBUaHHS TEXHOIOTISIM MPOESKTYBaHHSI
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[JIIC ¢ipmu INTEL FPGA, narvanshiit maGoparopii ¢pipmu TEXAS
INSTRUMENTS Ta HaBuanbHO-HayKoBOMY HeHTpi «Omaninse
BUPOOHHUIITBOY.

Peanizanis MibkHaponHOI MOOITLHOCTI Ta akaJeMIYHO] CITiBIpalli.

4 — llpuaaTHicTh BHILYCKHHUKIB [10 PALEBJAIITYBAHHA TA NOAAJIbIIOT0 HABYAHHA

ITpunatHicTs 10 [MpauesnatryBanss 3a 1K 003:2010
npanesnamtysands | 2144.1 Monoawmuii Haykosuil cniBpoGiTHHK (eneKTpoHiKa,

TeJleKOMYHIKaLii)

HaykoBuii criiBpoOiTHHK (€1eKTpOoHiKa, TeNeKOMYyHIKaLliT)

HaykoBuii criiBpoOiTHHK-KOHCYILTAHT (€JeKTPOHIKA, TeleKOMYHiKallil)
2144.2 - TmxeHepH B rayry3i eneKTPOHIKH Ta TeJeKOMYyHIKaIliit

2310 Buknangayi yHIBEpCUTETIB Ta BUIMX HABYAJILHUX 3aKJIa/iB

[Tonanpime napuanus | [IpomoBXUTH OCBITY 3@ TPETIM (OCBITHLO-HAYKOBHM) PiBHEM BHIIOT

OCBITH

5 — Bukiaaganns Ta OUIHIOBAHHSA

Buxnanauus ta [TpobaemMHO-0pieHTOBaHE HaBYaHHs 3 HADYTTAM KOMIETEHTHOCTEH,
HAaBYaHHA

JIOCTATHIX 718 MPOAYKYBaHHs HOBHX ieH, pO3B’A3aHHA KOMITIEKCHUX
npobiieM y nipodeciiiniit ranysi, sike BKIKOYAE JEKIIT, TPaKTHYHI TA
ceMiHapChbKi 3aHATTS, KOMIT' IOTEPHI MPAKTHKYMH i n1abopaTopHi po6oTH;
KypPCOBI MPOEKTH | poOOTH; TEXHOJIOTIS 3MILIAHOTO HABYAHHS, PAKTHKH i
eKCKypcil; BAKOHAHHSA MaricTepchKoi aucepTaltii.

OuiHOBAHHS PeliTHHroBa cucremMa OLIHIOBAHHSA. Y CHI T4 MHCEMOBI eK3aMEHH,

TECTYBaHHsI 3HaHb, NOTOYHHH KOHTPOIb, 3BITH IIPO MPAKTHKY, 3aXHCT
MaricTepchKoi gucepranii

6 — IlporpamMHi KOMIIETEHTHOCTI

InTerpannpua 31aTHICTE pO3B’A3YyBaTH CKIANHI 3aaa4i 1 mpoOieMH MpH CTBOPEHHI Ta
KOMITETEHTHICTh 3aCTOCYBaHHI 1H(pOpMaIiHHO-009HCITIOBATBHEX 3aco0iB B

panioeeKTPOHHUX CHCTEMax pi3HOro (YHKIIOHATBHOTO IPH3HAYEHHS,
o mependavae MPOBEAEHHS NOCTIHKEHE Ta/ab0 3MIHCHEHHS iIHHOBAIlIH Ta
XapaKTEPH3YETHCS HEBU3HAYCHICTIO YMOB i BUMOT

3araabni komnereHTHOCTI (3K)

3K 1

3MaTHICTh YIOCKOHANIOBATH W DPO3BHBATH CBill  iHTENEKTYanbHHH 1 KyIbTypHHH
piBeHB, OYAYBATH BIACHY TPAEKTOPIIO podeciitHOro po3BUTKY i Kap’epH.

3K2

3maTHICTE TeHepyBaTH HOBI imel W HecTaHAapTHI MIAXOMH [0 IX peamizamii
(KpeaTHBHICTE).

3K3

31aTHICT, TIPHAMATH YIPABIIHCHKI PIIIEHHS, OMIHIOBATH 1X MOYKJIMBI HACIIIKH Ta
OyTH BiIITOBITaTBFHUM 32 SIKICTh KIHIIEBOTO PE3YJIBTATY MisITBHOCTI.

3K 4

3MaTHICTE KepyBaTH IPOEKTaAMM, OPraHi3oBYBaTH KOMAaHIHY pPOOOTY, MPOSBISTH
IHIIIIATHBY 3 YAOCKOHAICHHS JISUIbHOCTI.

3K5

3maTHICTE aHami3yBaTH, BepH(IKYBATH, ONIHIOBATH MOBHOTY iHdopMamii B X0l
mpodeciiftHol MiSIBHOCTI, TPH HEOOXITHOCTI JIONOBHIOBATH # CHHTE3YBATH BiJICYTHIO
iHhopMaIiro ¥ mparroBaTH B YMOBAX HEBH3HAYEHOCTI.

3K 6

3/aTHICTH TPOMOHYBATH KOHIIEIIT, MOJIell, BHHAXOAUTH ¥ anpoOyBaTu criocodu it
iHCTpyMeHTH nmpodeciitHOl AISIBHOCT] 3 BUKOPHCTAHHSAM MPHPOTHHYHX, COLIATBHO-
T'YMaHITApPHUX T4 eKOHOMIYHHX HAYK.

3K7

3matHicte OyayBatu mpodeciiiHy ASUIBHICTH, Oi3HeC 1 NpHiiMaTH pilIeHHs,
KePYIOUHCH 3acaaMy COLiaTbHOI BiAMOBINATFHOCTI, IPABOBUX Ta €THIHUX HOPM.

3K 8

3maTHiCTE M0 e(QEeKTHBHHUX KOMYHIKAUIHHHX B3a€MOii, B TOMYy 4YHCII 3aco0amu
iHpopMaIifHUX TEXHOIOTIH.

3K9

3maTHICTE BH3HAYATH, TPAHCIIOBATH 3arajibHi Il B mpodeciiiHiil 1 comianbHii
TisTBHOCTI.




3K 10

| 3naTHiCT PO3B’A3yBATH CBITOITISIHI, COIIATBHO i 0coOUCTICHE 3HAYNMI IPOGIEMH.

®daxoBi KoMneTeHTHOCTI cnenianabHocTi (PK)

DK 1

31aTHICTH 3a0€3MEUNTH BHKOHAHHS HOPM 3aKOHOIABCTBA Y KpalHH, OpPraHi3oByBaTH
3aXHCT TpaB Ta CKOHOMIYHHX IHTEpeciB KONeKTHBY (miampueMmcTBa) B cdepi
IHTEJIeKTyallbHOI BIACHOCTI B PHHKOBHX YMOBaX.

OK 2

30aTHICTH OIIHIOBATH DIBEHb ICHYIOUMX TEXHONOTiH y ramy3i mnpodeciiaol
JUSUTBHOCTI, eheKTHBHICTE TEXHIUYHUX PIIIEHb Ta MOYKIIUBICTH BHHUKHEHHS 00 €KTIB
npaBa IHTENeKTyalbHOI BIACHOCTI, BIIIYKYBaTH NUIAXH Ta MOMJIMBOCTL peasizarii
HAYKOBHX 1J1eH y npuOYTKOBHX Oi3HEC-TIPOEKTAX Ta CTapTanax.

DK 3

3/aTHICTH 0 CHCTEMHOTO MHCJIEHHS, BHDIIICHHS 3a1ad po3poOKH, ONTHUMI3AIl] Ta
OHOBJIEHHS CTPYKTYpHHX OJOKIB TeIeKOMYHIKAUiHHUX, palioTeXHIYHHX Ta
1H(OPMaLIHHUX CHCTEM.

DK 4

31aTHICTE KOPHCTYBAaTHCS 1HO3EMHOIO MOBOIO ISl NepeKiany, y3aralbHEHHsS Ta
BHKOPHCTAHHSA 1HO3EMHOI CIIEIiali30BaHoi HAayKOBO-TEXHIYHOI Ta JIOBIIKOBOI
JIITepaTypH.

@®K 5

31aTHICTL BHKOPHCTOBYBATH 1H(OPMAIIHHI TEXHOJOTI], METOMM IHTEIeKTyasizanii Ta
Bi3yarmizamii, INITYYHOTO IHTETEKTYy JUIT [OCIHLUDKeHHS Ta aHalily IpoLeciB Y
TEeJIEKOMYHIKAIIHHAX Ta palioTeXHIYHUX CHCTEeMAaXx.

DK 6

3/aTHICTh IEMOHCTPYBATH i BAKOPUCTOBYBATH (DyHIAMEHTAIbHI 3HAHHS IPUHIIUIIB
no0yJOBH CYYacHHUX TeJICKOMYHIKAIIIHHUX Ta paniOTeXHIYHHUX CHCTEM, CHCTEM
KOHTPOJIFO Ta KePYBaHHs, IEPCIEKTHBHI HATIPSMKH PO3BHTKY iX eJleMeHTHOI Oa3i.

DK 7

31aTHICTE JIEMOHCTPYBATH Ta 3acTOCOBYBAaTH Ha MpakTHII 3HAHHA METOMIB
MOJIEJIFOBAHHS IWHAMIYHHX CHCTEM, OIIHKH e(DEeKTHBHOCTI CHCTEM Ta METOJIB
OLIIHKH SIKOCTI BUMIPIOBAaHb B TEACKOMYHIKalIHHUX Ta paJlOTEeXHIYHUX CHCTEMAX.

DK 8

31aTHicTe 3acTOCOBYBAaTH ©a30Bl  YSBICHHS TMIPO IHHOBAIiMHY isSUTBHICTH Ta
ocobrBoCTI HAOYTTS T2 BUKOPUCTAHHS IIPaB IHTENEKTYaTbHOI BIaCHOCTI.

DK 9

31aTHICTh JEMOHCTPYBATH 1 BHKODPHCTOBYBATH 3HAHHS METOMIB Ta TEXHOJOTIH
PO3POOKH, TECTYBAHHS Ta 3aCTOCYBaHHS 1H()OpPMAIiifHO—BUMIPIOBATEHHX, ITH(POBUX
EIIEKTPOHHHX CHCTEM, CUCTEM IIEPETBOPEHHS Ta epe/aqi JIaHux.

DK 10

31aTHICTh 3aCTOCOBYBATH 3HAHHS METOIIB 00pOOKH Ta BimoOpaxeHHs iHbopMaIlii B
CYYaCHHX TEJEeKOMYHIKAIMHUX Ta PAJIOTEXHIYHMX CHCTEMaxX Ta IEMOHCTPYBaTH
YMiHHS [POEKTYBaHHs, PO3paxyHKy Ta IporpaMyBaHHS HH(PPOBUX EICKTPOHHUX
3ac00IB Ta CHCTEM.

OK 11

31aTHICTE BUKOPHCTOBYBATH THIIOBI Ta PO3POOIATH BIIACHI IIPOTPAaMHI IPOIYKTH,
OpiEHTOBaHI Ha PO3B’A30K 3a/1a4 MPOEKTYBAHHS Ta PO3PaXyHKY CKIAI0BHX YaCTHH
TETEKOMYHIKAIHHAX Ta PaJiOTEXHIYHHX CHCTEM JUIS ONTHMi3alii CTPYKTypH Ta
KOHCTPYKINI TOCTIUKYBaHHX O00’€KTiB, MiJrOTOBKH HeOoOXiTHOI TEXHOJIOIi9HOl
JIOKYMeHTaIll.

OK 12

3MaTHICTE 0 aHamily, pO3poOKH Ta YIOCKOHAJIEHHS HAyKOBOI, HpPOEKTHO-
KOHCTPYKTOPCHKOI, TEXHOIOTIYHOI, METPOJIOTIUHOI Ta OpraHi3aniiHo-yIpaBIiHCEKOT
JOKYMEHTaLIl.

OK 13

3paTHicTh OLiHIOBATH NOpoOJieMHI cHTyamil Ta Hemosiku B cdepi po3poOKH,
KOHCTPYHOBaHHS, HaJIaroJKEHH, GYHKIIOHYBAHHS Ta eKcIuTyaTaril
TENEKOMYHIKAIHHIX Ta PAIiOTEXHIYHUX cHCTeM, (OPMYIIIOBATH MPONIO3UIII 1010
BUDINICHHS Po0IeM Ta yCYHEHHs HEJIOJIKIB.

OK 14

31aTHICT, OLIHIOBATH KOHCTPYKTOPCHKO-TEXHOJIOTIYHI, IHXKEHEepHI Ta HAyKOBO-
TeXHiuHi pIMIEHHS 3 TOYKH 30pY HOTPUMaHHs yMOB Oe3leKkd JKHTTENisIBHOCTI,
eHeproe()eKTHBHOCTI Ta €KOJIOTIYHOCTI.

DK 15

3natHicTh po3po0nITH 0(a3u 3HAHB, EKCIEpPTHI CHCTEMH, HEHPOHHI Mepei, HOBI
PENyKIifiHI MOJAemi B paMKaX aJalTHBHUX CEpeJIOBHIN IPOrpaMyBaHHSI Ta
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3aCTOCOBYBATH IX JUI BHPIIIEHHA 3aBJaHb Yy IPEIMETHIH ramysi, CTBOPIOBATH
eNeKTpoHHI iHdopMariiiiHi pecypcH, o0IpyHTOBaHO BHOMpaTH IIporpaMHi 3acodbu npH
CTBOpEHHI IPOTPAMHUX T0JATKIB T cucTeM 00poOKH Ta mepeaadi indopmariii.

DK 16 3naTHICTE po3po0IATH Ta peali3oByBaTH NPOEKTH NH(POBUX MPHUCTPOIB 00poOKH Ta
nepenadi iHbopMalii, cucTeM TeXHIYHOro 3opy Ha 6a3zi cyuacuux DSP Ta ITJIIC,
«cucTteM Ha KpHcTami»., OOuparH e(eKTHBHY eleMeHTHy 0a3y OIS BHpIIICHHS
3aBIaHHSA. BHPINIYBaTH KOMIUIEKCHI NHTaHHSA CTBOPEHHS CHCTEM Ta pO3pOOKH
IIPUHIIAIIB B3aEMOii CKIaJ0BHX YACTHH CHCTEMH.

OK 17 31aTHICTE po3po0JIATH Ta pPeali3oBYBaTH NPOCKTH TEICKOMYHIKAMIHHUX Mepex,
CHCTEM 3axXHCTy 1H(opMaIllil B Mepekax, 3aX0/1i 1Mo 30iIbIIeHHIO HaiHHOCTI poOOTH
MEpeX, BUKOHYBAaTH HAIAro/DKEHHS Ta aAMIHICTPYBAHHS MEpPEKHOrO MPOrPaMHOTO
3a0e3meyeHHH, KoH(IrypyBaHHS HAMO1TBII MOMIHPEHUX IIPUCTPOIB
TeIeKOMYHIKAIlIHHIX MEpeK.

OK 18 3MaTHICTP 3aCTOCOBYBATH CYYACHI TEXHOJOTII IIPOEKTYBAaHHA EICKTPOHHHX Ta
iH(hOpMaNIHHO-00YHCITIOBATIBHUX IIPUCTPOIB, «CHUCTEM Ta MEpe)k Ha KPHCTAT» Y
rajy3i eleKTPOHIKH Ta TeleKOMYHIKaIlii. 31aTHICTE O0HPATH ONTHMAIIBHY CTPYKTYPY
CHCTEMH. 3IaTHICTH e(EeKTHBHO TECTYBATH 3alPONOHOBAHY CTPYKTYPY CHCTEMH 3
METOIO BUSBIICHHS HEIOMIKIB.

DK 19 3naTHICTL po3pOOIITH Ta BIPOBALKYBATH MPOLUEAYPH CHCTEM MEHEKMEHTY SIKOCTI
Ha MIJOPUEMCTBAX Taly3l ENeKTPOHIKH Ta TeNeKOMYHIKallii, IUlaHyBaTH Ta
3abe3neyyBaT KOHTPOIIb IPOBEIEHHS Ipoliecy cepTudikari.

7 — IlporpamHi pe3y/ibTATH HABYAHHS
3HAHHSI
3H 1 OCHOBHHUX ITPUHITAIIB, METOIB 1 (hopM HAyKOBOT TisSIIEHOCTI.
3H2 CucreMHHX 3B’SI3KIB  JIUCHMIUIH  (axoBOl MIATOTOBKM 1 IX KOMILIEKCHOTO
BUKOPHCTAHHS 17151 pO3B’sI3aHHS 3a7a4 IpeaIMeTHoi 001acTi.

3H 3 OCHOBHHX TOJIOYKEHb KOHIETIIIT CTATIOr0 PO3BUTKY CYCIILCTRA.

3H4 [IpaBoBOTO 3MICTY 1HTEJIEKTYAIEHOI BIIACHOCTI T4 OCHOBHI ()OPMH 1 cr1oco0M 3aXUCTy
1HTEIeKTYIbHOI BIACHOCTI.

Sk 5 [HO3eMHOT MOBH Ha PIBHI, JOCTATHLOMY JUIst (JaXOBOr0 Ta MOOYTOBOIO CIIKYBAHHSL.

3H 6 OCHOB MaTEHTO3HABCTRA Ta ABTOPCHKOTO MpaBa. -«
3H 7 3MiCTy TEXHIUYHOTO 3aBJaHHS Ha MPOEKTYBAaHHS, PO3POOICHHS Ta BHTOTOBICHHS
TEJIEKOMYHIKAIIHHUX Ta Pal0OTEXHIYHHUX MPHCTPOIB Ta CHCTEM.

3H 8 3MicTy Oi3HeC-IIJIaHy NPOEKTY y NpeaIMeTHIH 001acTi.

SHO OcHOBHHX NOJIOXKEHb TEXHIKO-€KOHOMIYHOTO aHANi3y MPOEKTHOI Ta BHPOOHIYOL
JUSTEHOCTI.

3H 10 [IpaBoBHX i EKOHOMIUHIX ACHEKTIB MiAIPHEMHHUILKOT Ta BUPOOHHYO! HisTEHOCTI, a
TAKOXK CTPYKTYpH 1 hopM TOKyMeHTAIIll, 1Mo i1 3abe3mneqye.

SHE 3axmCTy MpaB Ta eKOHOMIUHHX IHTEPECIB KOJIEKTHBY Ha IHTEIEKTYaIbHY BIACHICTE.

3H 12 HanpsiMkiB iHHOBAIIHHOT JIISTIBHOCTI y NIpeaMeTHIH 061acTi.

3H 13 CHCTEeMHOI TOCTAHOBKH Ta BUPIIIEHHS TEOPETHYHMX Ta MPHKIATHAX 34134,

3H 14 3micToBHOrO BHOOPY HEOOXITHOTO MiAXOMAy /Uit (JOPMaTi30BAHOrO OIMCY CHCTEMH,

nporecy, 00’ eKTa.

3H 15 OCHOBHHX ITOJIOKEHb TEOPli 1 IPAKTUKH HAYKOBOTO Mi3HAHHI.

3H 16 OcHOB MaTeMaTH4HO1 JIOTIKH, PEeNsLIMHOL, 1€papXiyHol, MepeKeBol MoJelel NaHHX,

NECUMICTHYHHX Ta ONTUMICTHYHHX METOJUB [apaJIeIbHOr0 BHKOHAHHS TpaH3akKuiH,
METOZIB O0YHCIIEHb Ta AITOPUTMIB HABYAHHS INTYYHHX HEHPOHHHX MEPEK, METOJIB
CHHTE3y HEHPOHHHX Mepe /Ui JOCATHEHHs OakaHoro pe3ynbTaTy, NpPUHIIMIIB
noOynoBu 0a3 3HAHBE Ta EKCIEPTHHX CHCTEM, CYYaCHHX TPHHIIMIIB, METOMIB 1

7




IporpaMHUX 3aco0iB, HEOOXITHMX [UI1 CTBOPEHHS eJIeKTPOHHHX iH(opMamiiHux
pecypciB.

3H 17

CyuacHOro cTaHy Ta MOKIHBOCTEH 3aco0iB 00pobxu indopMarii Ha OCHOBI «CHCTEM
Ha kpuctami», DSP Ta IIJIIC, OCHOBHHX METOHIB Ta aIropuTMIB 0OpOOKH,
cerMeHTanii Ta po3mi3HaBaHHS 300pakKeHb, NMPUHIHMINB MOOYIOBH KOMII FOTEPHHUX
CHCTeM /Ui BHPIIIEHHS OCHOBHHX 3aJad TEXHIYHOro 30py. OCHOBHHX METOIIB
pPO3pOOKH Ta TECTYBaHHS «CHCTEM Ha KpucTami». Cy4acHOTO CTaHy aITOPHTMIB Ta
MeToiB HH(poBoi 00pOOKH CHTHATIB, II0 BUKOPUCTOBYIOTHCS [IPH peastizaliil cucteM
TEXHIYHOTO 30DY.

3H 18

CyuacHHX TeXHOJOTIH mepenadl JaHUX B Mepekax PizHOrO MPH3HAYEHHSI, OCHOBHUX
THIIIB  TeJIeKOMYyHIKalliiiHoro oOJjagHaHHs, OpraHi3amifiHuX, TEXHIYHHX Ta
nporpaMHux 3aco0iB 3adbe3rnedeHHs iHpopMaliiHOT Oe3meKkn B Mepexkax; TeXHIUHHX
3ac001B JuIs 301IbIIEHHS HAIiMHOCTI poOOTH MEpek, MPOTOKONIB YHIpPaBITiHHSI
MEPEKHUM 00718 JTHAHHSIM.

3H 19

Croco0GiB CTBOpeHHsI IPOEKTIB Ha «cucreMax Ha kpucrtamin, DSP Ta IIJIIC i3
3aCTOCYBaHHSM IHTETPOBAHMX CEPEJOBHII IPOEKTYBAHHS Ta IHCTPYMEHTAIHHUX
3aco0iB THIy Development Board. Meroais BinnpaiiroBaHHs B3aeMOIl CKIaTOBHX
yacTHH cucteMd. Crioco0iB TECTYBAaHHS anapaTHOl Ta MPOTpaMHOl YaCTHH «CHCTEMH
Ha KPUCTAJI».

3H 20

[Topsaxy BIPOBaUKEHHS CTaHIApPTIB SKOCTI 1 [JepXKaBHOIO HArIAY 3a IX
BUKOHAHHSM, PO3POOKH MPOIEeAyp, METOIUK Ta CTAHAAPTIB ITiAIPHEMCTBA, CHCTEM
MEHE/DKMEHTY $KOCTI Ha IIAIPHEMCTBI,  IOKA3HWKIB 1 METOMAIB OIlHKHA Ta
3a0e3neyeHHs SIKOCT] TeJIeKOMYHIKAIHHOI Ta palioTeXHIYHOI amapaTypH.

YMIHHS

YM 1

BriopsiikoByeaty HaOyTi 3HAHHA Ui [TOCTAaHOBKHM 1 BHPINICHHA IHXEHEPHHX Ta
HAyKOBHX 3aBIaHb, BHOOpPY 1 BHKOPHUCTAHHS BiANOBITHUX aHATITHYHAX METOMIB

PO3paxyHKYy.

YM2

Busnauatit HampsMKA ~ MOJEpHI3allli TeXHONOTIYHMX  AcleKTiB  BHPOOHHMIITBA,
BIIPOBADKCHHS HOBITHIX iH()OPMAIIHHIX Ta KOMYHIKAIIMHIX TEXHOJIOTIH.

YM3

BynyBati cucremy oprasizauii JOKyMEHTOOOIry, MiArOTOBKH TEXHIUHOI, MPOEKTHO-
KOHCTPYKTOPCEKOI, TEXHOJIOTIYHOI, METPOJOTIUHO] Ta OpraHizariiHo-yIpaBIiHCEKOT
JIOKyMEHTAIlii, (GopMyBaHHS 3BITHOCTI, TIEPEBIPKH BiAIIOBIAHOCTI HiF0YMM HOpMaM Ta
CTaHJapTaM JIJIOBOJICTBA, BIPOBA/DKEHHS CHCTEMH MEHEMKMEHTY SKOCTI Ha
I IIIPHEMCTBI.

VM 4

KepyBaT mnpoekTaMH MDKHAPOJHOTO HAYKOBOI'O CINBPOOITHHIITBA Ta aKajaeMivyHol
MOOINTBHOCTI 3 HAaIMCAHHAM HAYKOBHX [Ipallb, INJIOTOBKOK) HAYKOBHX 3BITIB,
arnpodalliero Ta BIPOBA/LKCHHAM PE3YJILTATIB JOCHIKEH 1 po3po00K, MOUIMPEHHSIM
iHdopmariii mpo pe3yabTaTH JOCHIUKeHb Ha MIKHAPOIHUX KOH(EPEHINIX, ceMiHapax,
TOLIO.

YM 5

AHaTI3yBaTH TEXHIKO-eKOHOMIYHI ITOKA3HUKH, HAJIHHICTh, €PrOHOMIYHICTE, MTATEHTHY
YUCTOTY, TOTPEOH PUHKY, IHBECTHUIIIHHMI KITiMAT Ta BIIMOBIIHICT IPOEKTHHX PillleHb,
HAYKOBHX Ta JIOCI1IHO-KOHCTPYKTOPCHKHUX po3po0OK HOpMaM 3aKOHOMABCTBA YKpaiHH
BITHOCHO 1HTEJIEKTYaIbHOI BIACHOCTI.

YM 6

JlocmimKyBaTH MPOIECH Y TENEKOMYHIKAIIMHAX Ta pamioTeXHIYHHX CHCTEMax 3
BHKOPHUCTAHHAM 3aco0iB aBTOMaTu3allll IH)KEHEPHHX pO3paxyHKIB, IUIAHYBaHHS Ta
IIPOBEJIEHHSI HAYKOBHMX €KCIIEPUMEHTIB 3 00p0O0KOIO 1 aHAII30M pe3yJIbTATIB.

YM7

AprymMeHTyBaTH Ta 3aXHIIaTH po3poOIeH] IPOEKTHO-KOHCTPYKTOPCHKI Ta HayKOBO-
TEXHIYH] PILIEHHS Iepejl 3aMOBHUKOM, BECTH apryMEHTOBaHy IpodeciiiHy Ta HAyKOBY
JIACKYCIFO.

YM 8

[ToeqnyBaTH 3aCTOCOBYBAHHS CYYACHHX METO/IB JUIs PO3POOJICHHS MATOBIIXOIHUX,
eHepro3depiratounx i EeKOJOriYHO YHMCTHX TEXHOJIOTIH, Imo 3abe3meuyroTh Oesmeky
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JKUTTENIAIBHOCTI JFO/el Ta TXHiM 3aXHCT Bijl MOKJIHBHX HACTIIKIB aBapii, katacTpod i
CTUXIHHMX JIHX, 3aCTOCOBYBATH CHOCOOH paIiOHATHHOTO BHKOPUCTAHHS CHPOBHHHHX,
SHEPreTHYHHX Ta IHIUX BHJIIB PECYPCIB.

YM9

OrmiHfOBaTH SKICTH BUPOOHMITBA 13 3aCTOCOBYBAHHSIM CYYAaCHUX METOMIB KOHTPOIIO,
TPOBOJMTH TECTYBAaHHSA, CePTUGIKAII0 Ta EKCHepTH3y BHPOOHWYOro oOJIagHaHH,
JieTajieid, By3JIiB Ta TOTOBHX €IEKTPOHHHX BUPOOIB Ta IPUCTPOIB.

YM 10

CrriryBaTy MPHHITAIIAM ITHPOKOMACIITAOHOTO BIPOBADKEHHS CyJacHHX 1H(QOpMAaLiHHUX
TEXHOJIOTIH, 3ac00iB KOMYHIKAIIii, METO/IIB Mi/IBUIIEHHS eHePreTHYHOI Ta eKOHOMIYHOI
eexTHBHOCTI pO3po0OK, BHPOOHHMIITBA Ta eKCIUTyaTalil TeTeKOMYHIKAIUHHHX Ta
PamiOTeXHIYHUX IPHCTPOIB.

YM 11

V3aranpHIOBAaTH CyYacHl HAyKOBI 3HAHHS Ta 3aCTOCOBYBATH 1X JUIA PO3B’SI3aHHSI
HAYKOBO-TEXHIYHMUX 3aBJIaHb, OLIHKH MOMJIMBOCTI JOBEICHHS OTPHMAHUX PpillleHb JIO
PIBHSI KOHKYPEHTOCIPOMOKHIX pO3pO00K, BTUIEHHSI Pe3yNIbTaTiB y Oi3HeC-IpOoeKTax.

YM 12

[HiniroBaTH Ta 3/IMCHIOBATH OpPraHI3alliifHl Ta TEeXHIYHI 3aXOJd INOA0 3a0e3redeHHs
HATIEKHUX YMOB IIpali, JOTPUMAaHHs TeXHIKH Oesnexd, nmpodilakTHKH BHPOOHHYOIO
TpaBMaTu3My 1 IHpodeciiHuX 3aXBOPIOBaHb, OPraHI30BYBaTH Ta KOHTPOIFOBATH
JOTPUMaHHS HOPM €KOJIOTIUHO1 031K POBENEHHUX POOIT.

YM 13

OpraHizoByBaTH Ta KepyBaTH JOCIIIHHIIBKOK, IHHOBAIIHOIO Ta IHBECTHIIHHOIO
TSUTBHICTIO, Oi3HEC-TIPOEKTAMU Ta BUPOOHWUMMH IIPOLECAMH 3 YPAXYBAHHAM TEXHIUHUX,
TEXHOJIOTIUYHHX Ta EKOHOMIYHHX (haKkTOpiB.

YM 14

BriposamkyBaTi IIPOEKTHI PIllIeHHsT Y BHPOOHHUIITBO, KOPETYBATH, AUCIIETUSPH3YBATH Ta
MOJICPHI3YBaTH PO3POOKH.

YM 15

BupinryBati Ta KOOpaMHYBaTH po3poOKy, miabip 1 BHKOpHCTaHHS HeOoOXiJHOTrO
obnagHaHHsg, IHCTPYMEHTIB 1 METOJIB IpH Opradizaiii BHPOOHHYOrO IIpoLECY 3
ypaxyBaHHSIM TEXHIUHHX Ta TEXHOJIOTTYHUX MOJKITMBOCTEH.

YM 16

KopucTyBaTucst CyyacHHMH TakeTamMd npukiagaux nporpam  T1a CASE-
[HCTpYMEHTAMH JUIA NPOEKTYBaHHS 0a3 JaHMX, €KCHEePTHHX CHCTEM Ta PO3pOOKH
1H(OPMAITHHO-00YMCIIIOBAIEHIX aJallTHBHUX 3aco0iB iHTerpailii pilleHs CKIaTHHX
3a/1a4, KOPHCTYBATHCH CYYAaCHHMH ITaKeTaMM MPHUKIAJHUX rporpaM Ta 0ibaioTekamu
s 00pobku 300pakeHb, 30Kkpema, cepenoBuiiem Matlab ta Matlab Simulink,
3MiHCHIOBATH KiIacH(BIKaIliio Ta KIacTepu3alliio Jagux y 6araroBUMIpHOMY IIPOCTOPI
CTaHiB TEXHIYHHX CHCTEM, BHKOPHCTOBYBATH HeHpOMEpeki sl ampoKCHMArIil
eKCIIePUMEHTATbHIX JaHUX, NPOTHO3YBAHHS Ta MIarHOCTHKH CTAaHIB TEXHITHHX
cucrem. CTBOprOBaTH eJIEKTpOHHI iH(oOpManiiftHi pecypcH pi3HOI CKJIAJHOCTI Ha MOBax
nporpamysanns PHP, JavaScript Ta exHosorii AJAX.

YM 17

Po3po6siTi Ta HANATOUKYBATH B IHTEIPOBAHHX CEPENOBHINAX IMPOSKTYBaHHS 3ac0o0H
00poOkM 1 mepemaui iHdopmarii, a TAKOK CHCTEMH TEXHIUYHOTO 30py Ha OCHOBI
«cucrem Ha Kpucrani», DSP ta IIVIIC. OmninroBatu iX e)eKTHBHICT 32 JOIOMOIOKO
IHTErpoBaHuX 3aco0iB Ta OI[IHOYHHUX MOJYIIIB, ONITHMI3YBATH Pe3yabTar 3a 00paHuMH
KpHTEPisIMH.

YM 18

3mificHroBatd  BHOIp HEOOXITHWX TEXHOJOrH Ta NpUCTpoiB s MOoOYIOBH
TEIEKOMYHIKAIIHHUX Mepesk, po3podIIATH CUCTeMH 3axUCTy 1H(opMallll B Mepexax,
IPAaIFOBATH 3 NPOrPaMHUMH 3aco0aMM  KOH(IrypyBaHHS Ta aaMIHICTpYBaHH:]
MepeKHOro 0bIaTHaHHS.

YM 19

3OifCHIOBATH TPOEKTYBaHHS Ta HAIATOKEHHS EIEKTPOHHUX OOYHCIIIOBAIBHHX
CHCTEM Pi3HOTO (YHKIIOHATEHOTO NPHU3HAYEHHS. 3aCTOCOBYBATH CIPOEKTOBaHI
CHCTEMH JUIs BHPINIEHHS NMPUKIATHHUX 3a1ad, 3MiHIOBATH apXiTEKTypy CHCTEMHU Ta
e()eKTHBHO [OEHYBATH MPOTPaMHy Ta anapaTHy CKJIAOBI CHCTEMH.

YM 20

Busnayaty mpomnecH, HeoOXIiIHI /ISl BHITYCKY KOMIIOHEHTIB TEJICKOMYHIKaliHHUX Ta
pamiOTeXHIYHHX CHCTEM, OIMCYBATH TIPOIECH iX CTBOPEHHA Ta OIL[HIOBATH
pe3yILTATHBHICTE IIMX MPOIECIB, BUMIPIOBATH MPOIECH CHCTEMH MEHEKMEHTY Ta
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zabe3nedyBaTy iX MOHITOPHHT, 3aCTOCOBYBATH CTATHCTHYHI METOIM /IO YIpPaBIiHHSI
IPOLIECAMH CHCTEMH MEHEIDKMEHTY SIKOCTI.

8 — Pecypche 3a0e3nedeHHs peaJizauii mporpamu

Kanpoge 3abe3meueHus

BiamoBinHo 10 KaZpoBHX BUMOT 100 3a0e311eYeHHs IPOBAKEHHS
OCBITHELOT MiSMBHOCTI 7S BinnosigHoro pisast BO (nomarok 2 1o
Jlinensiitnux ymoB), 3atBeppxenux [Tocranororw Kabinery MinicTpis
Yxpainn Bix 30.12.2015 p. Ne 1187

MarepianbHO-TeXHIYHE
3abe3nevyeHHs

BiamoBizHO 10 TEXHOJOTTYHAX BUMOT IIO0 MATepialbHO-TEXHITHOTO
3abe3medyenHs OCBITHROI MiSUTEHOCTI BiamosigHoro pisas BO (momarox 4
no JlineHsifHuX yMOB), 3aTBepIkeHuX [loctanororo Kabinery
MinictpiB Ykpaiau Big 30.12.2015 p. Ne 1187

Indopmariiitne Ta
HaBYaJIbHO-METOINYHE

BingmosiHO 10 TEXHOJOTIYHHX BUMOT OO HABYAILHO-METOIUIHOr0 Ta
iHhopManiiHoTo 3a0€3MeueHHsT OCBITHROT AiAIbHOCTI BiIIOBIIHOTO

3a0e3neueHHs piBHa BO (mozatox 5 mo JlineH3IiHUX yMOB), 3aTBEPIKEHHX
IToctanosoro Kabinery MinictpiB Ykpaiuu Bix 30.12.2015 p. Ne 1187.
9 — AkageMiuHa MoGLILHICTH
Hamionansna MoskiBa 3a HassBHOCTI ABOCTOpOHHIX porosopis mixk KII im. Irops
KkpeuTHa MoOinpHicTs | CiKOPCHKOro Ta BULMMH HaBYAIbHUMH 3aKiafaaMu Y KpaiHH.
Mixxnapoaa 3MICT HaBYaHHS BiAMOBINAE CBITOBUM OCBITHIM CTaHAApTaM, IO JA03BOJISE

KpeIuTHA MOOLIBHICTE

NpUiMaTH y4acThb y porpamax noABiHHUX AUMIOMIB Ta OyTH
KOHKYPEHTOCIIPOMOKHHMM Ha CBITOBOMY PMHKY TIpalli.

Horosip npo cnisnpauro Mizx KIII im. Irops Cikopebkoro ta TexHidanum
VuisepcureroM M. Jlpesnena (Himeuunna) 3a nporpamoto Erasmus+
(ICM). :

[Tporpama noasiinoro aunnomy mixk KIII im. Irops Cikopeskoro ta TY m.
Hpeznen (Himeuuuna).

ITporpama noasiiinoro auniomy mix KIII im. Irops Cikopeekoro Ta
yuieepcutetom Centrale Supélec (@paniiis).

[Tporpama noasitiHoro aumnnomy mix KITI im. Irops Cikopesroro ta TY M.
Kemniu (Himeuunna).

Hapuanusg inozeMHAX
3100yBaviB BHIIOT
OCBITH

HaguanHs iHo3eMHMX 3/100yBayiB BULIOT OCBITH 3iHCHIOETHCS Ha
R
3arajJbHHX yMOBaXx.
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2. IEPEJIIK KOMIIOHEHT OCBITHbOI ITIPOTPAMH

KoMmmoHeHTH 0CBITHROI IpOTrpamMu (HaBYaIbHI f it dopma
Kon u/n IUCIHTLTIHH, KYPCOBI TPOEKTH (poOOTH), MPaKTHKH, . iICYMKOBOTO
kBatiikariiina pobora) BlESAREL KOHTPOJIIO
1 | 2 3 4
1. ik 3arajJpHoI HIATOTOBKH
O60B’a3k0Bi KomnorenTn OIl
30 1 [HTeneKTyanbHA BIACHICTE TA MATCHTO3HABCTBO 3,0 3aTIK
302 HaykoBa poboTa 3a TeMOW  MaricTepchbkoi 4,0 3aTTiK
IHCepTAaIil
303 [lepepnunmoMHa MpakTHKA 14,0 3aITIK
304 BukxoHaHHS MaricTepehKoi aucepTanii 16,0 3aXHCT
BubipkoBi komnonentn OI1
3B 1 [IpakTukymM 3 IHIIOMOBHOTO  TmpodeciiHOro 3.0 3alTiK
CIILJIKYBaHHS
3B2 HapuanpHa mucnumiiga 3 [OpoOieM  CTajoro 2,0 3aJiK
PO3BHUTKY
3B 3 Hasuannui JHACITHILTIHA 3 MEHEDKMEHTY 3,0 3aITK
(lHHOBAIIMHWE  MEHEMKMEHT,  JHCIHMILIIHA 3
pO3poOKH CTAPTAN-IIPOEKTIB 1 TAKe 1HIIE)
2. Huk npogeciiiHol miAroroBKu
O6o0B’m3koBi KommorenTH OI1
[0 1 Enextponni o6uncmoBanbHi 3ac00H Ha OCHOBI 6.0 eK3aMeH
I POBUX CHTHAILHUX IIPOIIECOPIB ’
EIC2 CucTtemMHe IporpaMyBaHHs Ta KEPYBAHHS 55 eK3aMeH
KOHCTPYKTOPCEKHMH 0a3aMHu JaHUX ’
1S ExcrepTHi cucteMu 5,0 3aJIK
110 4 OCHOBH HEMPOMEPEIKHUX TEXHOIOTIH 4.0 eK3aMeH
[10 5 CucreMu TEXHIYHOTO 30Dy i 4,0 eK3aMEeH
Bubipkosi komnonentu OI1
IIB 1 HasuanpHa JHCHHMILIIHA 3 OCHOB TTOOYIOBH 3.0 3aITiK
iH(opMaIliiHUX pecypciB ’
I1B 2 HaByanbHa QUCHUILTIHA 3 CHCTEM 3a0€3MeUeHHS 3.0 3aITiK
SIKOCTI eJIEKTPOHHO-00YHCITIOBAIbHUX 3aC001B :
IIB 3 HapuansHa TUCIMTIIIHA 3 OCHOB MOOY/I0BH 40 eK3aMeH
iHopMaIiiHO-009HCITIOBATIFHIX 3ac001B 1HTErpartii ’
I1B 4 HapwanmpHa mucrymiiza 3 KOMI'IOTEPHHX MEPEXK Ta 6.5 3aTIK
3ac00iB TeIEKOMYHIKalil z
1B 5 HaBuanpHa TUCIMILTIHA 3 TPOEKTYBAHHS "CHCTEM HA 40 eK3aMeH
Kpuctami" :
3arajJbHUH 00CAT MUKIY 3arajbHol NIATOTOBKH: 45
3arajpHuii 00car MUKIY npodeciiiHuX MIrOTOBKH: 45
3arajLHAi 00car 0008’ I3KOBHX KOMIIOHEHT: 61,5
3aranbHuii 00csr BHOIPKOBHX KOMITOHEHT: 28,5
Y Tomy umci 32 BHOOPOM CTY/IEHTIB: 28,5
3ATAJILHUN OBCST OCBITHLOI [TPOT'PAMU 90,0
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3. CTPYKTYPHO-JIOTTYHA CXEMA OCBITHLOI IPOTPAMH

I1O1 [104 o2 1103 [IB1 3B3
[ Ul
A 4 y vy ¢ ¢ v
301 3B2 302 B4 IIB5 105 B3 3B1 I1B2
Jr 4 VVVJFV > v
304 < 303

4. ®OPMA BHUITYCKHOI ATECTAIIII 3J06YBAYIB BHIII 01
OCBITH

Bunyckna arecramis 3100yBadiB BHINOI OCBITH 3a OCBITHBO-NPOQECIHHOI MPOrpamoro
«Indopmaniitno-obuncOBaIEHI  3ac00M  palliOENeKTPOHHHUX« CHCTEM» ChemiaibHocTi 172
«TenekomyHikalii Ta pagloTexXHIKa» [POBOJUTECH y QopMi 3axucTy Kpami(ikauiiHol
MaricTepchKkoi JucepTarii Ta 3aBeplIyeThCs BHIAYEI0 JOKYMEHTAa BCTAHOBIEHOTO 3pa3ka IIpo
IIPUCYKEHHST HOMY CTYIIEHS MaricTpa 3 NpHCBOECHHAM KBamidikanii MaricTp 3 TeleKoMYHiKaii
Ta pamioTeXHIKH 3a  OCBITHRO-TIpodeciiinoio mporpamoro «lHpopmariitHo-00YHCIIOBAIBHI
3ac00H pajioeNeKTPOHHHUX CHCTEM).

BunyckHa arecramisi 3iHCHIOETBCS BiAKpuTo 1 nyOmivdo. Keamigikamifina pobota
HEepeBipAEThCS Ha IUTariaT 3riHO CHCTEMH 3amobiraHHs akajgeMiyHoMy riariaty, airodoi B KITI
im. Irops Cikoperkoro.
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5. MATPULIA BIAINIOBIZHOCTI ITIPOI'PAMHHUX
KOMIIETEHTHOCTEY KOMIIOHEHTAM OCBITHbOI IIPOTPAMH

301 | 302 | 303 | 304 | 3B1 382 | 3B3
3K 1 + +
3K 2 +
3K 3 -
3K 4 B
3K 5 + - +
3K 6 + - + +
K7 + +
3K 8 Ey o
3K 9 - -+ + -
3K 10 -
OK 1 +
OK 2 S
OK 3 - +
DK 4 -
DK 5 + + +
DK 6 + + +
DK 7 + + +
OK 8 e
®K 9 - - +
DK 10 - + %
DK 11 - + +
DK 12 + + =
DK 13 + + +
DK 14 + - +

IO | I1O0 | ITO | IIO | [TO | TIB | IIB | IIB | IIB | IIB
1 2 3 4 5 1 2 3 4 5
DK 15 e + + e +
DK 16 | -+ + +
DK 17 -
DK 18 | + + +
DK 19 -
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6. MATPHLIA BABE3IIEYEHHA NIPOTPAMHUX PE3YJ/IbTATIB
HABYAHHA BIAMOBIJHUMH KOMIIOHEHTAMM OCBITHBOI
[TPOTPAMH

301 | 302 (1803 8504 | 3B1 | 3B2 | 3B3

3H 1 +

+

3H 2 +

3H 3 of:

3H 4 -

3H 5 i

3H 6 +

3H7 - - -

3H 8§ +

3H.9 +:

3H 10 -k

3H 11 +

3H 12 + +

SH 13

3H 14

SH'15

+ 4|+ |+

YM 1

YM 2 -+ -

YM 3 +

YM 4 +

YM 5 +

YM 6 + + +

VM7 + + -

VM 8 +

YM9

YM 10

VM 11 - + -+ +

YM 12 it

YM 13 it

|+ ]|+

VM 14 T + m

VM 15 - + -

O | 1O | HO 10 IO | TIB | B | 1IB | IIB | 1IB

3H 16 + = e + +

3H 17 -+ + +

3H 18 s

Sl + i

3H 20 +

YM 16 + < + o} 4

VM 17 + + o+

YM 18 5

YM19 | + - +

VM 20 =
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