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IMEPEJIMOBA

Po3pobaeno poGouolo rpynoio HayKoBO-METOAHYHOT KOMICT cneiiatsrocTi

172 «TenexoMyHiKaLil Ta pagioTeXHiKa» y cKaaui:

Bonyapes AT AT.H., pod., npodecop kadeapn TPP
["opGaruii 1.B. At npod., npodecop kadenpu TPP
Bynapeuskuit 10.1. K.T.H., (IPOBIIHMIT HAYKORHIT CliiBpOGITHHK

Haykosoro nenrpa Hauionansuol akagemit
Cyxonytaux siiicek iM, I'1. Caraifnaunoro

Kynosuu b.O. aupexrop T30B komnauis «bK», m.JIbsin
lenera J1.O. cryaent rpynu TPITA

["apant nporpaMu — A.1.4., npod., npodecop kadenpu TPP Bormapes A.I1.

Ilpoekr oceiTHbO-npodeciiinoi nporpamn ofroBopexnii Ta cXBajieHHH Ha
3acifanni  Buesoi pamM HABYANLHO-HAYKOBOTO IHCTHTYTY TeJeKOMVHIiKaii,
PaLIOENEKTPOHIKA Ta EMEKTPOHHOT TEXHIKH

Mpotokoa Ne 5 min« ¥ » 2019 p.

l"onosa Buenoi paqu ITPE [ 5 _/Aggj.z_, “F1TH.Ilpyauyc
7 —2

3aTBep/UKeHO Ta HAAHO YHHHOCTI

Haxazom pextopa Hationansnoro ynisepenrery «JIbpiBChbKa NOJITEXHIKa»
Bl oh » A4 2019 p. Ne 69—~ - 48

[1s oceiTHRO-npodieciiina nporpama He Moxke OyTH NOBHICTIO ab0 YaCTKORO
BLATBOPEHa, THPAKOBAHA Ta posnopcioaxena Gea gozsony Hauionansuoro
yHiBepeuTeTy «JIbBIBCHKA MOATTEXHIKay.



IIpogins nmporpamu maricrpa 3i cneniagbHocTi 172 «TenexkomyHikamii Ta

pagioTexHika

3a

crenianizanicro «IIporpamHo-anapaTHi

PadiOTEXHIYHUX CHCTEM

3acoom

1 — 3araabHa iHdopManis

IToBHa Ha3Ba 3akyany
BHIIOI OCBIiTH Ta
CTPYKTYPHOIO
niapo3ainy

HamionansHuii yHiBepcUTET «JIbBIBChKA MOJIITEXHIKA

IloBHa Ha3Ba
kBaJidikanii MoBoIO
OpuriHaIy

MaricTp i3 TeJIeKOMYHIKaIlIi Ta paJiOTeXHIKH 3a CIeIiali3aliero
«[IporpamHo-amapartHi 3aC00M paJiOTEXHIYHUX CUCTEM»

Odiuiiina Hazpa
OCBITHBOI IPOrpamMu

[Iporpamuo-amapatHi 3aco0u pagiOTEXHIYHUX CHCTEM

Tun gumiiomy Ta o0csr
OCBITHBOI IPOTrpPamMu

Jumiom marictpa, onuanyauii, 90 kpeaurtis €EKTC,
TEepMiH HaBuaHHs 1,5 poku

HasaBHicTh AxpenuroBaHa

akpeaurauii

Huxa/piBeHb HPK Vkpainu — 8 pisenb, FQ-EHEA — npyruit nux,
EQF-LLL —7 piBenb

IlepenymoBu HasiBHicTb cTymneHs 6akanaBpa

Moga(1) BUKJQTAHHS

YKpaiHChKa MOBa

OcHOBHI MOHATTA TA iX
BHU3HAYECHHHA

Y mnporpami BHUKOPHUCTAaHO OCHOBHI TIOHATTS Ta 11X BH3HAYCHHS
BianoBiaHO 10 3akoHiB Ykpainu «IIpo ocBiTy», «IIpo BuIlly OCBITY».

2 — MeTa 0cBiTHBOI IporpamMu

Hanatu TeopeTuyHi 3HaHHS Ta MPAKTUYHI YMIHHA 1 HABUYKH, JOCTATHI
JUIsL  YCIIIIHOTO  BUKOHAHHS  mpodeciiHuX  OOOB’SA3KIB  3a
cnemianizamiero  «I[IporpamHo-amapatHi 3acobM  paAiOTEXHIYHUX
cucteM» |y Mexax creuianbHocTi 172 «TenekomyHikauii  Ta
pajioTexHikay Ta MIATOTYBAaTH CTYIEHTIB M7  MOAAIBIIOTO
IIpaleBJIAIITYBAaHHS 32 00PaHOIO CIELIATIBHICTIO.

3 - XapaKkTepHCTHKA OCBITHbOI NporpamMu

IIpeameTrHa o6s1acTh
(raysy3b 3HaHb,
cneniajbHiCTh)

EnexTpoHika Ta TelleKOMyHIKallil; TeJIeKOMYHIKallii Ta paJioTexHiKa.

Opienranisi ocBiTHBLOI
nporpamMu

OpieHTaniss Ha OITOTOBKY NpO(EeCIOHANNB y Taly3l €JIeKTPOHIKU Ta
TENeKOMYHIKaITIi:

HAYKOBHUX CITIBPOOITHHKIB (€JIEKTPOHIKA, TEJIEKOMYHIKAIii);

IHXKEHEPIB y TaTy3i eleKTPOHIKH Ta TEIEKOMYHIKALii;

TEXHIYHUX (paxiBLIiB y Tay3l eISKTPOHIKY Ta TEICKOMYHIKAILIH.

OcHoBHuii gokyc
OCBITHBOI IPOIrPaMu Ta

dopMyBaHHS BUITYCKHHKIB SIK MpOQecioHaliB, 34aTHUX BUPILIYyBAaTH
NeBHI IpobyieMu i 3a/1adl B rajiy3i eJIEKTPOHIKU Ta TeJIEKOMYHIKaLlii,

cneniagizamii 30KpeMa IpH MPOEKTyBaHHI, MOOYI0B1, MOJIepHi3alii Ta eKcIruTyaTanii
TEJIEKOMYHIKALIMHUX 1 paJlOTEXHIYHUX CHCTEM Ta MEPEXK.

Oco0uBocTi

nporpamu

4 — 3naTHiCTH BUILYyCKHUKIB

A0 MPAIECBJAINTYBAHHA TAa MOAAJBIIOI0 HABYAHHSA

IpuaaTHicTsb 10
NnpaueBJalITyBaHHA

[TpuaaTHICTH JI0 MpalleBIalTyBaHHS Ha 1TOCaIaX:

- Ha4YaJIbHUKIB, 1HIIUX KEPIBHUKIB 1 MaWCTPiB BUPOOHUYUX JITHHHUIL
(TApO3iIiB) y MPOMUCIOBOCTI,

- TOJIOBHUX (DaXiBIliB - KEPIBHUKIB HAYKOBO-IOCTIAHUX IMiPO3ILTIB Ta
MIIPO3AUTIB 13 HAYKOBO-TEXHIYHOI MiATOTOBKM BUPOOHUIITBA Ta THIIMX
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KEpiBHHKIB;

- HayaJbHUKIB (3aBiayBadiB) HAYKOBO-JOCHIJHHUX TMIiAPO3IIIIB Ta
MiPO3/IUTIB 13 HAYKOBO-TEXHIYHOI MiJITOTOBKK BUPOOHHIITBA,

- KEPIBHUKIB IIPOEKTIB Ta IPOrpam;

- HAYKOBUX CHIBPOOITHUKIB (€IEKTPOHIKA, TEIEKOMYHIKaIlii)

- IHKEHEPIB Yy Tally31 eJIEKTPOHIKH Ta TeJICKOMYHIKAIIii;

- HAYKOBUX CHiBpOOITHUKIB (iHIII Tay3i iH)KEHEPHOI CIIpaBH);

- iE)KeHepiB (1HIII ranxy3i iIHKEHEPHOI CIIpaBH).

IToganbie HABYAHHS

KanaunaTcbki Ta JOKTOPCHKI MpOrpamMH y Taiy3i eJIEeKTPOHIKH,
TEJECKOMYHIKAIl Ta paIiOTEeXHIKH.

5 — BukjaaganHd Ta OMiHIOBAHHSA

Bukiaagannga Ta

[loemnanHst Jekuiid, 1a0OpaTOPHUX 3aHATh, MPAKTUUHUX 3aHSTh,

HABYAHHSA KOHCYJIbTalllif, CaMOCTIHHOI poOOTM 13 pO3B’A3yBaHHS MPOOJIEM;
BUKOHAHHsI KypCOBUX TMPOEKTIB (po0iT), KOHCYJbTAIli 13 BUKJIaJa4aMH,
I1Ir0TOBKA KBaJTi(DiKaIiifHOI MaricTepchKoi poOoTH.
OuinoBaHHus Ex3amenu, 3amiky, MOTOYHHMN KOHTPOJb, 3aXHCT KypPCOBHUX IIPOEKTIB
(po0iT), 3axuct KBaTi(iKaiiHOI MaricTepcbKoi pOOOTH.
6 — [IlporpamMHi KOMIIETEHTHOCTI
InTerpanbna 31aTHICTh PO3B’sA3yBaTH CKJIAJHI CHeEIiali30BaHl 3a/1a4yi Ta MPaKTH4HI

komnerenTHicTs (IHT)

npobaemu, AK1 XapaKTePU3YIOThCS KOMILJIEKCHICTIO Ta
HEBU3HAUYEHICTIO YMOB, MiJ 4ac mpodeciiiHoi AISUIBHOCTI y Tamysi
eNIEKTPOHIKM Ta TEJIEeKOMYHIKaliidi abo y mpoleci HaBYaHHS, IO
nependadae 3acTOCYBaHHS TEOpi Ta METOAIB ENeKTPOHIKH Ta
TEJIEKOMYHIKAIIIH.

3arajbHi
kommneTeHTHOCTI (3K)

1.3parHicTs  OiATH 13 COLIAJNBHOIO  BIANOBINAJNBHICTIO  Ta
I'POMAISTHCBKOO CBIZIOMICTIO.

2. HasBHICTh TOTEHIiaTy 0 TMOAAJBIIOT0 HAaBYaHHA. 3IaTHICTH
cnpuiiMaTy HaOyT1 3HaHHS B MpeAMETHIN 001acTi Ta IHTErpyBaTH iX 3
y’Ke HassBHUMU.

3. 31aTHICTb aJanTyBaTHCS Ta MPALIOBATH B HOBUX CUTYaIlisX.

4. Bu3HaueHICTb Ta HAIOJIETJIMBICTh NPU BHKOHAHHI OTPUMaHHUX
3aBJIaHb Ta BI/IMOBIIATBHICTD 32 SIKICTh BUKOHYBAHOT pOOOTH.

5. 3natHicTh 3MiHCHIOBATH MOILIYK Ta aHaJi3yBaTH iH(popMalio 3 pi3-
HUX JKepe, IPOyKyBaTH HOBI 1/1€1, IPOSIBISATH TBOPUMUN MiAX1J.

6. 31aTHICT A0 a0CTPaKTHOIO Ta CUCTEMHOI'O MHUCJIEHHS, 3[aTHICTh J10
aHaJI3y Ta CUHTE3Y.

7.HalyTTs rHydkoro cmnoco0y MHCIEHHS, SKUM Ja€ MOXIMBICTb
3pO3yMITH 1 po3B’sA3aTH MpoOJIEeMHU Ta 3a7adi, 30epirarodu Mpu MbOMY
KPUTUYHE BITHOLIEHHS J0 YCTaJCHUX HAYKOBUX KOHLIEMIIIH.

8.3HaHHA Ta pO3yMiIHHS NHpEAMETHOI 00JjacTi, po3yMiHHsA (Qaxy, a
TaKO 37aTHICTb 1O MPAKTUYHOTO 3aCTOCYBAHHS 3HAHb.

9. 3maTHICTH PO3B’SA3yBaTH IIOCTABJICHI IH)KEHEPHI, TEXHIYHI Ta
TEXHOJIOT14H1 3a/1a4i, MpUiiMaTH B1AMOBIIHI OOTPYHTOBaHI PilLICHHS.
10. 3paTHicTh CTaBUTH Ta PO3B’SA3yBaTH HAyKOBI 3ajadi, MaTH
HaBUYKH MIPOBE/ICHHS HAYKOBUX JOCHIJKEHb.

11. 3naTHicTh popMyBaTH NMpe3EHTALll], 3BITH, TEXHIYHY JOKYMEHTa-
110 3 BUKOPUCTAHHIM CY4YaCHUX 1H(POpPMAIIHHUX TEXHOJIOTIH.

12. HaBuuku po3poOIJIeHHS Ta YIPABITiHHS MPOEKTAMH BHCOKOTO PiBHS
B MpeaMeTHI obnacti. 3paTHICT, (opMmyBaTH TBOpYl TIpYIH,
MOTHUBYBATH JIIO/IEH 10 JOCATHEHHS CHUIBHUX IIJICH.

13. HasiBHICTh TiANPUEMHUIIBKOTO yXy, 1HIIIATUBHOCTI, 3JaTHICTh
(GopMyITIOBaTH BHUCHOBKH JUISl PI3HUX THIIIB CKJIQJHUX YIPABIIHCHKUX
3a7ad  Ta ©(PEeKTHBHO BHUKOPUCTOBYBAaTH Ha TMPAKTUI Teopii
YOPaBIIHHS Ta JUIOBOTO aMIHICTPYBaHHS.




14. 3naTHicTe 3MIMCHIOBATH TUIAHYBAaHHS, aHai3, KOHTPOJb Ta
OIIIHIOBaHHS BJACHOI poOOTH Ta POOOTH IHIIMX OCiO, OIIHIOBATH Ta
MiTPUMYBATH SKICTh BUKOHAHOT pOOOTH.

15. 3naTHicTh,  OLIHIOBATM  TEXHIKO-€KOHOMIYHI I[OKa3HUKH Ta
JOUIIBHICTh BUKOHAHHS IPOEKTIB, MPOEKTYBATH JIOTICTUYHI IUIAHH
PO3pOOKH, OIIHIOBATH E€KOHOMIYHY OOIPYHTOBAHICTH PO3POOJICHHS,
MOJIepHi3allii, BHUpPOOHMIITBA, BIPOBA/DKEHHS Ta CKCILIyaTamii
TEJIEKOMYHIKAIIHHUX 3aco0iB, CHUCTEM Ta MEPEX, PaaiOTEXHIYHUX
IIPUCTPOIB Ta CUCTEM.

16. Po3ymMiHHS OCHOBHHX €KOJIOTIYHHX 3acaji, Opi€HTalis Ha
30epekeHHs] HaBKOJIMIIHBOTO CEPENIOBHINA, 30KpeMa OIL[IHIOBAHHS
eKOJIOT1YHMX HACHTIJIKIB BIUIMBY €JIEKTPOMArHiTHOTO BHUIIPOMIHIOBAHHS
Ta TEXHOJOTIYHUX pEYOBHMH. 3JATHICTh OpraHi3yBaTH pPOOOTY
BiJIMOBITHO JI0 BUMOT O€3MEKHU KUTTEMISUIBHOCTI i OXOPOHU TpaIli.

daxoBi
KOMIIETEHTHOCTI
cneniajabHocTi (PK)

1. ba3oBi 3HaHHS (yHAAMEHTAIBHUX HAYK, B 00Cs31, HEOOXiTHOMY /ISt
OCBOEHHS 3arajibHO-TIPO(eCiHHUX JUCIUTLIIH.

2. ba3oBi ysIBJICHHS MPO OCHOBHI BJIACTHBOCTI HAMiBIPOBIIHUKOBHUX,
TIENeKTPUYHUX Ta 1HIUX (QYHKIIOHAIBHUX MaTepiaiiB eJIeKTPOHIKHU,
PO CyYacHI TEXHOJIOTIi OTPHUMAHHS TaKUX MaTepianiB, BHPOOHHIITBA
KOMITOHEHTIB 1 MPUCTPOIB EIEKTPOHIKH Ta TEIEKOMYHIKAI[iH, a TaKOX
OCHOBH aBTOMATH3allii MPOLIECiB BUPOOHHUIITBA.

3. bazoBi ysaBieHHs npo (Qi3WyHI IPOLECH 1 SBUIIA, HA SIKUX TPYHTY-
€Tbcs (DYHKIIOHYBaHHS, Oy/I0BY, PUHIIMII Aii Ta OCHOBHI XapaKTepuc-
TUKH PaIIOTEXHIYHUX MIPUCTPOIB Ta 3aC001B TEIEKOMYyHIKAIli}.

4 ba3oBi ysBJICHHS PO Cy4acHI KOMIT IOTEpHI TEXHOJIOT11, IHCTpyMeH-
TH Ta IporpamHe 3a0e3MeueHHs IHKEHEPHUX 1 HAYKOBUX PO3PaxXyHKIB,
00poOIIeHHST TaHUX, TPadiKH.

5. ba3oBi ysABIEHHsS MPO OCHOBM aHAJOroOBOi Ta LU(POBOI cXeMoTeX-
HIKH, MIKpOTIPOIIECOPHOI TEXHIKH, IPOrpaMHO-aapaTHUX 3ac001B.

6. ba3oBi ysABIEHHS NMPO METOJIM aHANI3y Ta CHHTE3y HPHUCTPOIB i
3ac001B TEJIEKOMYHIKAIIil Ta palloTEXHIKH.

7. ba3oBi ysBJIEHHS NPO 300U BUMIPIOBAHHS Ta KOHTPOJIIO XapaKTe-
PHUCTHK 1 TapaMeTPiB paJl0TEXHIYHUX Ta TEJIEKOMYHIKAI[ITHUX KOMIIO-
HEHTIB, IPUCTPOIB, CUCTEM Ta MEPEXK, X HAIATOJKEHHS Ta
IarHOCTHKH.

8. ba3oBi ysBICHHS NP0 CydacHi paliOTeXHIUHI i TeIeKOMyHIKaIiiHi
CHUCTEMH Ta MEpPEeXi, IX CKIIa/I0BI.

9. ba3oBi ysBJIEHHS TIPO METOAM MOJICIIOBAHHS, ONTHMI3aIlii,
INPOEKTYBAaHHS PAJIOTEXHIYHUX 1 TENEeKOMYHIKAI[IHHUX CUCTEM Ta
MEpEeXk, 3acaJd CUCTEMOTEXHIYHOIO Ta HAJIWHICHOTO NMPOEKTYBAaHHS,
3abe3neueHHs iH(QOopMaIliifHOT Oe3MeKn BEIMKUX CUCTEM.

10. ba3oBi ysBIEeHHS PO CydacHi 3aco0H iHGOPMAIIHHUX TEXHOJIOTIH,
iHpopMaliliHy Oe3neky, pecypcH HayKOBO-TE€XHIYHOI, JOBIJHUKOBOI
Ta HayKoBOi 1H(oOpMAIli, METOIOJIOTII0 HAYKOBHX JOCIHI/’KEHb,
{HHOBaIiliHy MisSUIbHICTP Ta BHUKOPHCTAHHS IIpaB I1HTENEKTYyalbHOT
BJIACHOCTI B TEJICKOMYHIKAIIISIX Ta PaJIOTEXHIII.

daxosi
KOMIIETEeHTHOCTI
npodgeciitHoro
cnpsamyBanus (PKC)

bnok 01: 3abe3neuenns Haoiitnocmi PTC Ha
CUCMEMHOMEXHIYHOMY PIGHI

1.1. 3natHicTs ¢opMynIOBaTH BHMMOTM J0 KOHTPOJIO SKOCTI Ta
eKCIUTyaTaI[iiHUX TTapaMeTpiB MaTepialiiB 1 3ac001B TEIEKOMYHIKaIIii
Ha BUPOOHUIITBI.

1.2. Po3ymiHHSI CYTHOCTI CKJIQAHUX PATIOTEXHIYHHX CHUCTEM Ta PO
HaJIHHOCTI, K OJHI€T 3 BU3HAYAIBHUX XapaKTEPUCTUK €()EKTUBHOTO
(YHKIIOHYBAaHHS TAKUX CHCTEM.




1.3. 3gatHicTh 10  pO3pOOJIEHHS  MPOEKTHO-KOHCTPYKTOPCHKOI,
TEXHOJIOTIYHOI, METPOJIOTIYHOT Ta OpraHi3aliiHO-yIPaBIIHCHKOI
JIOKyMEHTAITi1.

1.4. Bonoainus iHdopMaIli€ro Ipo HOMEHKJIATYPYy Ta XapaKTePUCTUKHU
CydyaCHUX TIPOTpaMHUX 3aco0iB KOMII FOTEPHOTO MOJICITIOBaHHS,
OaraToBapiaHTHOTO aHaii3y, aBTOMAaTH30BAaHOTO IIPOCKTYBaHHS Ta
onTuMi3amii paaioTeXHIYHUX 3ac00iB 1 CHCTEM.

bnoky 02: Ilpoexmysanns npocpamno keposanux PTC ma ix
CK1adoeux

2.1. BonoainHs iHGOpMAIIIEO TPO HOMEHKIJIATYPY Ta XapaKTEPUCTHKU
3ac00iB BUMIpPIOBAHHS Ta KOHTPOJIO MapaMeTpiB PaiOTEXHIYHUX Ta
TEJIEKOMYHIKallIfHUX KOMIIOHEHTIB, IPUCTPOIB, CUCTEM Ta MEpexK, iX
HAJIATOJKCHHS Ta JIarHOCTHKHM. .

2.2. Bonoainus iH(pOpMAIli€I0 PO HOMEHKIIATYPY Ta XapaKTEPUCTHKU
Cy4JaCHHUX OJHOKpPHUCTaJIbHUX NporpamoBanux cucreM (PSoC).

2.3. 3patHicTh 10 GOPMYITIOBAHHS TEXHIYHHUX 3aBJIaHb I PO3POOKHU
BOY/IOBAaHUX CHCTEM Ta I[HTEpHET pedeid 3 ypaxyBaHHSIM IMPEAMETHOT
obnacti 3actocyBaHHs ¥ po3moAury (YyHKINH amapaTHOi Ta
IIPOIPaMHO]I CKJIaI0BUX.

2.4. 3paTHiCTh y3rOJKyBaTH TEXHIYHI XapaKTEPUCTUKU
paliOTEeXHIYHUX  TMPUCTPOIB Ta  CHUCTeM 13  HEOOXiHUMHU
SHEPreTUYHUMH Ta iH(QOpPMAIliHHUMH XapaKTepUCTUKAMU CUTHAIIB Ha
0a3i 3HaHP TPO cydacHi Mmeronu (GOpMyBaHHS Ta OOPOOKH
paiOTEXHIYHUX CUTHAJIIB.

7/ —IlporpamHi pe3y1bTaTH HABYAHHS

3nannsa (3H)

1. 3nanHa koHuenuii MoOyAOBU M yNpaBliHHS TeNEKOMYHIKAI[IHUX
CUCTEM Ta MEPEXK TPETHOI'0 Ta YETBEPTOIO MOKOJIIHb, (PYHKIIOHAIBHOT
Ta MPOCTOPOBOI ApXITEKTypH TEIECKOMYHIKAIIMHUX CHCTEM Ta MEpEx
JIPYroro Ta TPETbOro MOKOJIIHHS.

2.3HaHHS TEXHOJIOTIH Ta NPOTOKOJIIB TNepelaBaHHS CHUTHAIB Y
TEJIEKOMYHIKALlIMHUX CUCTEMax Ta Mepekax (30kpema Kiacupikarii
Cy4acHUX METOMIB MOJIYJAILIl, PO3AUIEHHS KaHalIB Ta Oprasizauii
JTYTUIEKCHOTO 3B’SI3KY), CXeM oprasizarii 3B’SI3KY B
TEJIEKOMYHIKallIHHUX CHCTEMax 32 OCHOBHUMHU TEXHOJIOT1SIMH.

3. 3HaHHS KOHIENIIi] BIPOBA/PKEHHS TEICKOMYHIKAI[ITHUX CHCTEM Ta
MepeX HaCTYITHOI'O TOKOJIIHHS.

4. 3HaHHS OCHOBHUX IOHSTH TEOpli HAAIMHOCTI paiioeleKTPOHHUX
CHUCTEM Ta KOMIUJIEKCiB, CYTHOCTI CYYaCHHUX CXEMOTEXHIYHHX,
CUCTEMOTEXHUYHMX Ta HAMIWHUCHUX  AaCMEeKTiB  TPOCKTYBaHHS
pallioeNIeKTPOHHOT anapaTtypy Ta l€epapxiyHUX PIBHIB aOCTparyBaHHA
Mojiesiei 00’ €KTiB MPOEKTYBaHHS.

5.3HaHHSA OCHOBHHX BHJIB IPOEKTHUX OINepaliii Ta mpoueayp
CXEMOTEXHIYHOTO Ta  (PYHKIIOHAIBHO-JIOTIYHOTO  MPOEKTYBAaHHS
paslioeNeKTPOHHOI anaparypu.

6. 3HaHHS (QYHKIIOHATHPHUX MOMIIMBOCTEH CYYacHHUX IIPOTPAMHO-
METOAMYHUX  KOMIUIEKCIB ~ aBTOMAaTH30BAaHOTO  MPOEKTYBaHHSA
paiioeNeKTPOHHUX MPUCTPOIB.

7. 3HaHHA KiIacu]ikalii METOIB 1 BUAIB KOHTPOJIO Ta JiarHOCTUKU
pamio-enexktpoHHoi amapatypu (PEA), ocHOBHHMX cxeMm opraHizariii
KOHTPOJTIO Ta JiarHOCTHKU PEA.

8. 3HaHHA (YHKIIOHATHPHUX CXEeM MPUCTPOiB KOHTpoito PEA,
OCHOBHHX amapaTHUX Ta NporpamMHuX MmetoaiB koHTpointo PEA Ta




OCHOBHHX IOKa3HHUKIB iX e()eKTUBHOCTI.

9. 3HaHHA KOHIIEMINi MOOYIOBH aBTOMAaTU30BAaHUX CHCTEM KOHTPOJIO
pamioeNIeKTPOHHUX MIPUCTPOIB Ta CUCTEM.

10. 3HaHHs MiAXOAIB, MOJIETIEH 1 METOJIUK CTPYKTYPHOTO
MPOSKTYBAHHS PaTiOCIEKTPOHHUX KOMILIEKCIB, MOJICTICH 1 METOIUK
aHaJi3y MOBEAIHKH PAIi0CIEKTPOHHUX KOMIIIEKCIB Y
(GyHKLIOHATTLHOMY 1 HaJifHICHOMY acleKTax.

11. 3HaHHs pI3HOBUAIB TEXHIYHOTO OOCIYrOBYBaHHsI, 3aco0iB Ta
Croco0iB MiABHIIEHHS HAMIMHOCTI pPaliOCIEKTPOHHUX CHUCTEM Ta
KOMILJIEKCIB.

12. 3HaHHS METOJIB OIIIHKU Ta CIOCOOIB MiABHUINEHHS HAIIHHOCTI Ta
O€3MEeYHOCTI HEepe3epBOBaHUX, PE3EPBOBAHMUX, BiTHOBIIOBAHUX Ta
HEBiTHOBIIIOBAHUX Pa/IiIOCICKTPOHHUX CUCTEM Ta KOMIUIEKCIB.

13. 3HaHHS OCHOBHUX MeTOAIB (I3MYHOrO Ta 1H(POPMAIHHOTO
3a0e3neyeHHs 0e3MeKH 3B’ SI3KY.

14. 3HaHHS OCHOBHHMX METOJMIB 3a0€3MCUCHHS TepelaBaHHsI Ta
npuiiMaHHsS PaJiOCUTHAJIIB BKIIOYHO i3 3HAHHSAM CYYaCHHUX METOIIB
MOAYJIAI Ta KOpEsIiiHoT 00poOKH.

Yminnsa (YM)

1. VMiHHS 3IiHCHIOBATH aHAi3 BUMOT JI0 TEJICKOMYHIKAIlIHHUX 1
paslloeNeKTPOHHUX MPHUCTPOIB Ta CUCTEM 1 Ha HOro OCHOBI KOPEKTHO
dbopMynrOBaTH TEXHIYHE 3aBIaHHS HA MPOEKTYBAHHS TAKUX MPUCTPOIB
Ta CUCTEM.

2. YMiHHS BHUKOPHCTOBYBAaTH OTPHUMaHi 3HaHHS MpPO apXiTEKTypy,
OPUHIMIKA TOO0YIOoBH Ta (YHKI[IOHYBAaHHS TEJNEKOMYHIKaI[liTHIX
CHCTEM JIJIs TOOY/IOBH IIJIaHIB MMOKPUTTS TEICKOMYHIKAIIMHUX MEPEXK.
3. YMiHHS 3aCTOCOBYBAaTH OTpPUMAaHi 3HAHHS MPO THUIM MOJIYJSALIT,
TEXHOJIOTii Ta TMPOTOKOIM TIepelaBaHHS B TEJICKOMYHIKaliHHUX
cucTeMax Ta Mepexax il po3pOOKH YaCTOTHMX IJIaHiB.

4. YMIHHS BUKOPUCTOBYBAaTH (PYHKIIIOHAIbHI MOKJIMBOCTI CY4aCHHUX
IPOTrPaMHO-METOJUYHUX KOMIUIEKCIB aBTOMAaTH30BaHOTO MIPOEKTYBaH-
Hi A0 OaraToBaplaHTHOTO aHali3y, HpPHU3HAUYEHHS JOINYCKiB Ha
napaMeTpy KOMIIOHEHTIB CXeM, ONTHUMI3allli XapaKTepUCTUK CXEeM 3a
3aJaHUMU KPUTEPISIMHU, CTATUCTUYHOTO aHaJII3Yy.

5. YMiHHS e(eKTHBHO 3aCTOCOBYBaTH B IpPOLECI CXEMOTEXHIUYHOTO
MPOEKTYBAaHHS METOJHM Ta 3acO0M aBTOMATH30BAaHOTO MPOEKTYBaHHS,
30kpema mporpamu Micro Cap ta MATLAB Simulink, cuatesysatu 3
BUKOPUCTaHHAM ILMX @pOrpaM CTIHKI MakpoMojeil JIHIMHMX Ta
HEJIIHIAHUX K11 13 30CepePKeHUMHU TapaMeTpamH.

6. YMiHHS 3aCTOCOBYBAaTHM OTpPHMaHi 3HaHHS 3 KOHTPOIIO Ta
niarHoctuku PEA, anapaTHO pearnizyBaTH iCHYIO4l METOAM KOHTPOJIIO
PEA.

7. YMiHHS OILIHUTH BIUTUB KOHTPOJIO Ha TMOKAa3HUKU HAMIHHOCTI
KOHTPOJIbOBAHUX 00’ €KTIB.

8. YMiHHSI KOPHCTYBATHCS METOJIUKOIO aHAI3y CITKOBUX CTPYKTYP,
dbopMyBaTH MaTeMaTHYHY MOJEIb MOBEIIHKH 00’€KTa MPOEKTYBAHHS
(mocnmipKeHHs) |y  BUIVISIAI  CUCTEMH  JIUCKPETHO-HETIEPEPBHUX
CTOXACTUYHUX PIBHSHbD.

9. YMiHHS KOPUCTYBATHCS METOAMKOIO ONITUMI3aIlil CKIIaAy CTPYKTYpH
3a KpHUTEpieM MIHIMyMy 3aTpaT MpH 3aJaHUX OOMEXEHHAX Ha
MPOIMYCKHY 3[aTHICTh 1 HaAIMHICTh, 30KpeMa BHKOPUCTOBYBATH
poOJIEeMHO-0PIEHTOBAH1 MPOTPaMHi MAKETH.

10. YminHa po3po0isTé  (YHKIIOHATBHO 3aBEpIIeHI MPOCKTH 3
BUKOPUCTAHHSAM CyYaCHMX OJHOKPUCTAIBHUX MPOrPaMOBAaHUX CHUCTEM

(PSoC).




11. YMiHHA OL{HIOBAaTH OE3MEYHICTh CKIAJHUX CHUCTEM METOHAMHU
aHamizy BuaiB 1 HachiakiB BigMoB (FMEA) ta anamizy KpUTHYHOCTI
BHJIiB 1 HaciakiB BiiMoB (FMECA).

12. YMiHHA mpamoBaTH 13 IPOrpamMHUM
Commander  ans  OWIHKM  HAIIHHOCTI
PallioOCTIEKTPOHHUX CUCTEM Ta KOMIUICKCIB.

13. YMiHHS 3aCTOCOBYBATH METOIU (PI3UIHOTO, KpUNITOTPAdigIHOTO Ta
creraHorpagigyHOro 3axucTy iHPOpMaILIHHUX KaHAITIB.

14 YMiHHS TpPOEKTYyBaTH paaiOTeXHIUHI MpUAMaIbHO-TIEpEIaBaIbHI
MPUCTPOI BKIIOYHO 13 PO3POOKOI0 (PYHKITIOHAIBHUX Ta MPUHITATIOBUX
SJNICKTPUYHHX CXeM i cnenuikanii KOMIOHEHTIB.

koMmiekcoM RAM
Ta 0e3IeYHoCT]

Komymnikauis (KOM)

1. 3marHicTh 10 TMHUCHMOBOI Ta YCHOI KOMYHIKallii yKpaiHCHKOIO Ta
IHO3EMHUMH MOBaMH (AHIJIIHCHKOIO, HIMEIBKOI, ITaliiChKOIO,
(bpaHIy3bKOI0, ICTIAHCHKOIO Ta 1HIITMMH ) MOBaMH.

2. 31aTHICTh BUKOPUCTAHHS PI3HOMAHITHHX METOMIB KOMYHIKalii,
30KpemMa cydacHuX iH(OpMaLiIMHUX TEXHOJOTiH, g epEeKTUBHOTO
CHUIKYBaHHs Ha MPoQeciiHOMY Ta COI[iaIbHOMY PiBHSX.

3. 3maTHicTh 10 OUIOBUX KOMYHIKAIil y mpodeciitniii cdepi, a came
BECTH JWCKYCiI0 W BHKJIQAaTH OCHOBH TMpOQECIfHUX 3HaHb B
TEJICKOMYHIKALlIIX Ta pagiOTeXHilli, 3HAHHA OCHOB JIIJIOBOTO
CHUIKYBaHHsI, HABUYKH POOOTH Y KOMaH/I.

ABTOHOMIA
i BiTnmoBigaanHicTL
(AiB)

1. 3parHicTh ajganTyBaTHCh 1O HOBHMX CHUTyalid Ta mpuilMatu
BiJIMOBIAAJIbHI PIIICHHS.

2. 3MaTHICTh YCBIAOMJIIOBATH HEOOXIJHICTh HaBUYaHHS BIPOJIOBXK
YCbOI'O JKUTTA 3 METOI MOriIuOieHHS HaOyTUX Ta 37100yTTS HOBUX
(haxoBHUX 3HAHB.

3. 31aTHICTh BINOBIJATFHO CTAaBUTHCHh [0 BHKOHYBAaHOI poOOTH,
CaMOCTIMHO mnpuUiMaTH pIIIeHHS, JOCSATaTH IOCTaBJIEHOI METH 3
JOTPUMaHHSIM BUMOT IpodeciiiHOT €TUKHU.

8 — PecypcHe 3a0e3neueHHsi peajizauii mnporpamu

Cneuugivni 70% HayKOBO-TIEJaTOT1YHUX MPAIIBHUKIB 3aITHUX JO0 BHUKJIQJaHHSI
XapaKTePUCTHUKH npodeciitHO-OpIEHTOBAaHUX AMCIUILIIH 31 crerianizamii «lIporpamnao-
KaJ[pOBOro amapaTHi 3aco0U paliOTEXHIYHUX CUCTEM» MalOTh HayKOB1 CTYIICHI Ta
3a0e3neYeHH BUYEHI 3BaHHS.
Cnenundiuni BukopucTtanHs cy4acHUX MPUKIAIHUX TPOTpaMm:
XapaKTepHCTHKH - MicroCap (Demo),
MaTepiajabHO- - Mathcad 14.0 free trial,
TEXHIYHOT0 - ElectronicWorkbench,
3a0e3meYeHHsl - Ltspice IV (Demo), Smath Studio,

- SystemView (Demo),

- Freemat, LibreOffice Writer,

- GIMP, Inkscape, Blender, K-3D, Sweet Home 3D, Wings 3D,

- MicroWave Office (free),

- UMPS (Demo),

- Keil (Demo),

- Simulator 8080 (Trial),

- CTSgo2 (Demo),

- RAM Commander,

- ASNA,

- mporpamHo-amnapatHi 3acobu PSOC Creator ta HaB4aibHa TUTaTa

PsoC 4 PIONEER KIT n1st mpoekTyBaHHS MIKpPOIPOLECOPHUX
CHUCTEM.

Cnenngivni BukopucranHs BipTyaJlbHOTO HaBYaJIbHOTO cepenoBuina Harionams-
XapaKkTePUCTUKHU HOTO VHIBEpCUTETY «JIbBIBChbKA TIOJNITEXHIKA» Ta aBTOPCHKUX
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ingopmauniiino- PO3p00OK HAyKOBO-TIEArOTIYHUX MPAIliBHUKIB.

METOANYHOTO

3a0e3nmeYeHHs

9 — AkaaeMiuHa MOOLIBLHICTE
HanionaiabHa Ha ocHOBI  ABOCTOpOHHIX  JOTOBOpiB MK  HarioHansHUM
KpeAuTHa MOOUIBHICTh | yHiBepcuTeTOM «JIbBIBChKA TMONITEXHIKa» Ta YyHIBEPCUTETaMHU
VYkpainu.
Mixxnapoana kpenutHa | Ha  ocHOBI  JBOCTOpOHHIX  JoroBopiB MK  HamioHanbsHUM

MOOLIBbHICTDH

yHiBepcUTEeTOM «JIpBIBChKA MOJITEXHIKa» Ta BUIIUMH HaBYAJIbHUMH
3aKJIa/1aMH 3apyOKHUX KpaiH-TIapTHEPIB.

HaByannsg iHo3eMHHX
3100yBaviB BHIIOL

MoxiuBe, micisi BABUCHHSI KypCY YKpaiHChKOT MOBH.

OCBITH
2. Po3mogia 3micTy
OCBITHBO-TIPO(eCiiHHOI MporpaMu
3a rpynamm KOMIIOHEHTIB Ta IMUKJIaMHU HiI[FOTOBKI/I
OOcsr HaBYATPHOTO HABAaHTAKEHHS 3[00yBaya BHUIIOT OCBITH
(KpeIuTiB/BiICOTKIB)
No OO00B’s13K0BI1 Bubipkosi
o /II LIMKJI M ArOTOBKH KOMIOHCHTH KOMIOHCHTH Ycboro ‘
OCBITHBO- OCBITHBO- 3a BeCh TEPMiH
npodeciitnoi npodeciitHoi HaBYaHHS
pOrpamu IporpaMu
1 2 3 4 5
1.} Huxr sarazsHof 3/35 3/35 6/7
HiIFOTOBKU
2. | Luxxa mpodeciitnoi
. 64/71,5 20/21,5 84/93
HiIFOTOBKU
¥/CBOTO FOHH 33 BCh 67/75 23/25 90/ 100
TEPMiH HABYAHHS:

3. Iepenik KOMIOHEHT OCBITHBO-IPodeciiiHol MporpamMu

Konm u/n . . Kinpkic | dopma
KomnoneHTH 0CBiTHROI TTpOTpamMu ™ HIACYMK
(HaBYAJIbHI TUCIUILIIHY, KYpCOBI MTPOEKTH (POOOTH), IPAKTUKH, YMK.
SR KpPEeIUT | KOHTPOI
kBamidikariitna podoTa) .
iB 10
1 2 3 4
O00B’A3K0Bi KOMIIOHEHTH
1. [uxn 3aeanvroi niocomosku
CK1.1. | ExoHOMIKa 1 ynpaBliHHS TiANTPHEMCTBOM 3 €K3aMeH
Ycporo 3a UKII: 3
2. Luxn npoecitinoi niocomosxu
CK2.1. | IIpoexkTyBaHHS paAiOTEXHIYHUX CUCTEM 5 eK3aMeH
CK2.2. | IIpoekTyBaHHS TEIEKOMYHIKALIHHUX CUCTEM Ta MEPEX o) €K3aMEH
CK2.3. | Cucremu indopmariiiHoi 6e3meKku 5 eK3aMeH
CK2.4. | CyyacHi Metoau 3a0e3neueHHsI HAIIMHOCTI BEJTHMKHX CHCTEM 8 €K3aMeH
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CK2.5. | Hudposi cucremu Ta 3acobu oprasizaiii iHhopMaIiiiHux Mepex 7 €K3aMeH
CK2.6. | Meronosorisi HAyKOBHX JOCIIIPKEHb 4 eK3aMeH
CK2.7. | IlpakTHKa 3a TEMOIO Marictepchkoi KBanmiikamiiHoi podoTu 9 3aJiK
CK2.8. | Bukonanus maricrepcbkoi KBamidikariitnoi pobotu 16,5
CK2.9. | 3axumcr maricrepchKoi KBamidikamiitHoi poOoTH 45 JepxaBHa
' aTecraris
Ycporo 3a MK 64
Y cporo 3a crijibHi KOMIOHEHTH: 67
Bu6ipkoBi KOMIIOHEHTH O0CBITHbO-TIpOdeciliHol IporpamMun
BubipkoBi 0,10k KOMIIOHEHTIB
L{uxn 3a2anbnoi niocomosku
BB31. | Jlucummiina 3a BuGopom 3 3aITiK
Y Cchoro 3a IUKII: 3
Luxn npogpecitinoi niocomosxu
Bubipkoei komnonenmu 610Ky 01: 3abe3neuennsn naoiunocmi PTC na cucmemomexuiunomy pieni
Bb1.1 ABTOMaTH30BaHE NPOEKTYBAHHS PaJI10EIEKTPOHHUX IPUCTPOIB 7 €K3aMEH
Bb1.2 [IpoekTyBaHHs paio4aCTOTHUX HMPUCTPOIB JUCTAHLIHHOTO
KOHTPOJTIO. 8 eK3aMeH
Ycworo 3a 6110k 01 15

Bubipkoei komnonenmu 010Ky 02: Ilpoekmyeanns npozpamno keposanux PTC ma ix ckn

aooeux

Bb2.1. MeTtoan aBTOMaTH30BaHOTO MOJICTIOBAHHS PaIi0C€ICKTPOHHUX
HpHCTPOiB 9 eK3aMeH
BB2.2. Metoau npuiiMaHHs Ta MEPEJaBaHHs PAJIOTEXHIYHUX CUTHAJIB 6 €K3aMeH
Ycboro 3a 610k 02 15
Buo0ipkoBi KOMIIOHEHTH IHIINX OCBITHLO-NIPO(eCiHHUX POrpam
Ycboro: 5
Ycboro 3a BUOIPKOBI KOMIOHEHTH: 23
Y cbhoro 30 OCBITHbO-TIpO(ECiiiHY Mporpamy: 90

4. dopma aTecTanii 3700yBaviB BUIIOI OCBITH

ATtecrartis 3100yBaviB BUIIOT OCBITH — 11 BCTAHOBJICHHS BIJIIOBITHOCTI PIBHS

Ta 00cAry 3HaHb, yMIHb Ta KOMIIETEHTHOCTI 3700yBaua BHUIIOI OCBITH, SKHUI

HABYAETHCS 32 OCBITHHOIO MPOTPAMOI0, BUMOT'aM CTaH/IAPTIB BUIIIOT OCBITH.

ATecTtallis  BUIYCKHUKIB  CHeliaJibHOCTI 172

pagiorexHikay, cnemiamizauii «lIporpamHo-anapartHi

«TenexomyHikaiii

Ta

3aco0M  pagiOTEeXHIYHUX

CUCTEM» TIPOBOJUTHLCS ¥ (hopMi 3axucTy KBami(ikaIifHOT MariCTepchbkoi podOTH Ta
3aBEPINYETHCS BUIAYCIO IOKYMEHTIB YCTAHOBJICHOTO 3pa3Ka Mpo MPUCYIKEHHS oMy
CTYIICHSI MaricTpa 3 TMPHUCBOEHHSAM KBamidikarlii: Marictp 3 TeleKoMyHIKaIii Ta
pamioTexHiku 3a crnemiamzaiicro «lIporpamHo-anapaTHi 3aco0u paaioTEXHIYHHUX

cuctem». Atecrtarlist 3M1MCHIOETHCS BIAKPUTO ¥ MyOJI14HO.

11



5. MaTpuus BiiOBiAHOCTI IPOrpaMHOI KOMIIETEHTHOCTI

HAaBYaJIbHHM KOMIIOHCHTaAM

= |« = w w | ] v e =] e N BT I
— — s o o > s s s s S — — [N [
= | = = = = = = = = = | = 2 2 2 2
Q Q Q Q Q Q Q Q Q Q O =] =] =] =]
IHT . . . . . . . . . . . . . .
3K1 . . . .
3K2 . . . . . . . . . . .
3K3 . . . . . . . . .
3K4 . . . . . . . . . . .
3K5 . . . . . .
3K6 . . . . . . . . . . . .
3K7 . . . . . . .
3KS8 . . . . . . . . . .
3K9 . . . . . . . . . .
3K10 . . .
3K11 . . . . . . . . . . . . .
3K12 . . . . . )
3K13 . .
3K14 . . .
3K15 . . . . . .
3K16 . . . . . .
DK1 . . . . . . . . . )
DK2 . . . . . . . .
DK3 . . . . . . . .
DK4 . . . . . . . . . )
DKS . . . . . . . .
DK6 . . . . . .
DOK7 ° . . . . . . .
DOKS ° . . . . . . . . 0
DK9 . . . . . . . . . .
DOK10 ° . . . . . . . . . . 0
®KC1.1 . . .
DKCl1.2 . . .
®KC1.3 . . . . .
dPKC1.4 . . . . . . . .
DKC2.1 . . .
®KC2.2 . .
®KC2.3 . .
DKC24 . ° . o . o
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6. Matpuis 3a0e3ne4eHHs MPOrPaMHUX Pe3yJibTATIB HABYAHHS

BiAMOBITHUM KOMIIOHEHTAM OCBITHBOI IPOTrPaMu

CK1.1.

CK1.2.

CK2.1.

CK2.2.

CK2.3.

CK24.

CK2.5.

CK2.6.

CK2.7.

CK2.38.

CK2.9.

BbB1.1.

BB1.2.

BB2.1.

BB2.2.

3H1

3H2

3H3

3H4

3H5

3H6

3H7

3H8

3H9

3H10

3H11

3H12

3H13

3H14

YM1

YM2

YM3

YM4

YM5

YM6

YM7

YMS8

YM9

YM10

YM11

YM12

YM13

YM14

KOM1

KOM?2

KOM3

AiB1

AiB2

AiB3
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/. CTPYKTYpPHO-JIOTiYHA cXeMa O0CBITHbO — nmpodeciiiHol mporpamu MaricTpa
3i cnemiasibHOCTI 172 «TesrekomyHikaumii Ta pagioTexHika
3a cneniagizaunicro «IIporpamuo-anaparHi 3aco0u pagioTeXHIiYHUX CUCTEM»

I cemectp

Exonowmika i ympaBiiHHS
miIpuEMCTBOM (3Kp)

IIpoexTyBanHs
panioTeXHIYHUX cUCTEM (5Kp)

[IpoekTyBanHs
TEJIEKOMYHIKAI[iHHIX CHCTEM
Ta Mepex (5 Kp)

Cucremu iH(popmMaLiiHOT
Oe3rexu (S5kp)

CyuacHi MeTo 1
3a0e3neueHHs HaliiHOCTI
iH(popMariitHux cucteM (8kp)

—

Hudposi cuctemu ta 3acodu
oprani3zaii iHpopMamiiHIX
mepex (7kp)

>

v

II cemectp

Hucuumiina 3a BUOOpom

(3xp)
MeTom0I0TisT HAYKOBHX

JIOCILKEHD (4KD)

L e e |

ABTOMAaTH30BaHE MTPOEKTY-
BaHHs paliOeIeKTPOHHUX

puctpoiB (7 Kp)

[IpoexTyBaHHA pagioyacToT-
HUX MIPUCTPOIB TUCTAHIIIHO-
I'0 KOHTDOIIO (SKD)

A 4

III cemectp

[TpoekTyBaHHS pamioyacToT-
HUX MIPUCTPOIB TUCTAHIIITHO-
ro kouTpomto KII (3kp)

4
Ll

A\ 4

—>

BBiumi 5 kn

Hucuurnina 3a Bubopom (5kp)

|
(.

—

[
L
A

y

IIpakTuka 3a
TEPCHKOI KBa

TEMOKO Maric-
miikariiHol

po6otu (9 xp)

\A 4

BE02

15 ko

v

A 4

MeTo 1 aBTOMaTH30BaHOTO
MOJICITIOBAHHS PaTi0CIeKT-

POHHHX NPHUCTPOIB (6Kp)

pounux npuctpois KIT (3 xp) | |

MeToau aBTOMAaTH30BaHOTO
MOJICIFOBAHHS Pai0eIeKT-

Mertoau npuitMaHHA Ta I
repeaaBaHHs PaliOTEXHIYHUX I

r—-—-

curnaiis (6kp) I

\ 4

A 4

BukonaHHs MaricTepchbKoi
kBastiikamiitHoi podotu

(16,

5 kp)

\4

3axucT MaricTepchKoi
kBastiikamiitHoi podotu
(4,5 xp)
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