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[1s ocsitHbO-podeciiina mporpama He Moxke OyTH TOBHICTIO abo
4ACTKOBO BIATBOPEHA, TMPAXKOBAHA Ta po3roBclojrkena 6e3 1o3soiy HalionansHOro
yHiBepcuTeTy «JIbBIBCbKA MOJITEXHIKAY.

1. Mpodias nporpamu maricrpa 3i cnenianbuocti 172 «Ejexrponui
KOMYHiKaii Ta pagioTexnika» 3a 0CBITHLOIO Mporpamoio «Cmapr
npUeTpoi y paaioejeKTpoHini i BOy1oBami ciucreMmu»

1 —3araabua indgopmanis

ITosHna nazsa 33]@13.&)’
BHLLOT OCBITH TA

CTPYKTYPHOIO
niaposainy

Hationanpuuii yHiBepeuTeT «JIbBIBChKA MOMITEXHIKA»

Kade/pa pa1ioeneKTpOHHUX IPUCTPOIB Ta CHCTEM

Pigenn BHNIOT 0CBITH

Hpyruii (MarictepcbKuil) piBeHb

CTyninb BHIOT OCBITH

Marictp

| Tanysb snann

17 « EnexTponika, aBTOMATH3aLlis Ta CIGKTPOHHI KOMYHIKaliD»

CrnieniajbHiCcThL

172 «EnekTpoHHi KOMYHiKaLlii Ta pajioTexHiKay»

Odiniiina nazsa
O0CBITHBLOT MPOrpamMu

CmapT npueTpol y patioeeKTPOHIli I BOyI0oBaHl CHCTEMH
Smart Devices in Radio Electronics and Embedded Systems

[Toena nazpa
KkBadidikanii MoBolo
opuriHaay

MaricTp 3 eleKTPOHHHX KOMYHiKalilf Ta pagioTeXHIKKH

Kpanigikauis B aunaomi

Cryniue BULIOT OcBiTH — Marictp

CneuiansHicTs — 172 Enextponni KoMyHIKalil Ta panioTexHika
Ocaitng nporpama — CMapT NpHCTPOI y pasioeNeKTPOHIL 1
BOY10BaHI CHCTEMH

Tun gunomy Ta ooesr
OCBITHBLOT NPOrPaMH

Jlurutom Marictpa, oqunauunmi, 90 kpeautis €KTC,
TepMiH HaByaHHs 1,4 pokH

HasiguicTh akpeanTanii

He axpennTosana

Llnka/pisenn

HPK VYkpaiau — 7 pisenn, FQ-EHEA — npyruii uu,
EQF-LLL — 7 pigeHb

[lepeaymonnu

HasisuicTs ctyneus dakanaspa. Jlist BCTYTHHKIB, SKi 3700y7H CTYNIHD
Dakanarpa 3a IHIIOK CNeLialbHICTIO, IPOBOAUTHCS BCTYIHE
BUIPOOYBAHHSI, HA IKOMY BCTYITHHK MOBHHEH MPOAEMOHCTPYBATH
KOMIIETEHTHOCTI Ta pe3y/ibTaTH HAaBYaHHs, BU3HAUEH] CTAHAapTOM
BHILIOT OCBITH OCBITHLOTO CTYIICHS GakanaBpa 3i CremnialbHOCTI

172 «EnexTpoHHi KOMyHikawLlil Ta pagioTEXHIKay

Moga(n) BHKRIAJAHHS

YKpaiHchKa

(DODMH HaBYaHH5

I[EHHEL, 3a04lHa

OcHOBHI MOHATTS TA TX
BH3HAYEHHS

Y nporpami BUKOPHCTAHO OCHOBHI MOHSTTS Ta IX BU3HAYEHHS
Bixnosigno 1o 3axony Ykpaiuu «[1po Bumy ocsity» Bix 01.07.2014

p. Ne 1556-VII 3i 3MiHamu Ta gonoBHEHHAMH 3rigHo Pemaxuii Bin
01.09.2021

2 — Merta ocBiTHBLOT IpOrpamMu

Hazati TeopeTHYHI 3HaHHS Ta IPaKTHYHI HABUYKH, JOCTATHI JUlsl
BUKOHAHHS Tpo(heciiiHix 000B’ 43KIB 32 OCBITHBOIO NPOrPaMoIo
«CmapT npHeTpoi y paaioenekTponini i BOyIOBaHI cuCTEMU 1
MiArOTYBATH CTYACHTIB JUISl OJAJILLIOTO TIPaLEeBIAIITY BAHHSI

3 - XapakTepHcTHKA OCBITHLOT NporpamMu

IIpeamerna odaacrb
(rajy3b 3HAHD,

Tanysb snanb 17 «EjekTpoHika, aBToMarH3allis Ta ENEKTPOHHI
KOMYHiKalii», cneuianbHicts 172 «EnektpoHHi KomyHikauii Tta
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CreniaJbHICTD)

paioTeXHiKay.

O0'eKTH BHBYEHHSI Ta JISVILHOCTI: €JICKTPOHIKA, TEJIEKOMYHIKALT,
pajioTexHika, paaioeneKTPOHH] amapaTi Ta 3B'A30K, pajloeNeKTPOHHI
CMapT MPUCTPOT 1 BOYI0BaHI CHCTEMH.

Iini maBuanast — HaOyTTs KOMIETEHTHOCTEH, HEOOXITHHX s
pO3B’s3aHHs CKJIAJHUX 3a7ad i mpobiem y cdepl pajioeneKTpoHiKH
CMapT TIPUCTPOIB Ta BOYIOBAHMX CHCTEM, Yy TOMY YHCII HIJIAXOM
IIPOBEJIEHHS TOCII/DKEHB Ta 3iHCHeHHs IHHOBAILIH.

Teopernunuii  3mict npeaMerHoi  obmacti:  (yHIaMEHTANLHI
NPHHIMIN, KOHIEMI! MOOyIOBH, MOJIENIOBAHHsA, ONTHMI3ALII,
JIOCIIIUKEHHS Ta IPOEKTYBAHHS Pa/lOeIEKTPOHHHX CMapT IPHCTPOIB 1
CHCTEM Ta MIKPOKOHTPOJIEPHHX BOYJIOBAaHMX CHCTEM; CYYacHHX
paIIOTeXHIYHUX CHCTEM 3aXUCTY 1H(OopMaii.

MeToaH, MeETOOHKH Ta TEXHOJOril: aHajiTH4yHi, YHCIOBI Ta
eKCHepHMCHTaHBHi ﬂ,OCJ’IiIl}KeHHH Ta MOJICIIOBAHHS XapaKTCPHCTHK
paZioeqeKTPOHHUX Ta MIKPOIPOLECOPHUX IPUCTPOIB 1 CHCTEM:
METOAM Ta TEXHOJOII] aBTOMATH30BaHOI PO3POOKH CXEMOTEXHIYHHX
pillleHs; cydacHi cMapT nprcTpoi Ta BOyA0BaHI CHCTEMH.

OpienTanis 0cBITHBLOT
nporpaMu

OcsiTHR0-mpodeciiina mporpama 6a3yeTses Ha 3aralbHOBIIOMUX 110710~
JKEHHSIX Ta Pe3yJIbTaTax CyJacHUX HayKOBHX JOCIIKEHD 3 €ICKTPOHHOL
Ta MIKpOIPOIECOPHOT TEXHIKH, 30KPeMa, Pa/ll0eJIEKTPOHHUX CMapT
TIPUCTPOIB i CHCTEM Ta BOY/IOBAHHX CHCTEM 1 OPIEHTYE Ha akTyalbHi
crelianisanii, B paMKax SKHX MOMUIMBA HOJAJIbLIA ITpodeciiina Ta HaykoBa
Kap’epa s npoQecionana B rajay3i TeJeKOMYHiKawii Ta paJioTeXHIKH.

Ocnosuuii gokyc
OCBITHBOI IpOrpamMu

OcHoBHHIT (DOKYC OCBITHBOI IpOrpaMM CIPSAMOBAHMH Ha (POPMYBaHHS
npodeciiHuX 3HAHL B TUTAHHSIX PO3POOKH Ta EKCILTyaTallil eeKTPOHHIX
CMapT TPHUCTPOIB Ta BOYJOBAHMX CHCTEM Y CYYACHHX PaTiOTEXHIYHHX
TIPUCTPOSAX PI3HOTO MPU3HAYCHHS, & TaKOXK (POPMYBAHHsS BUITYCKHHKIB
K COLIAJILHUX OCOOMCTOCTEM, 3IaTHUX PO3B’S3yBATH NEBHI MPoOIeMu
i 3a1a4l coliaabHOT JISUIBHOCTL.

Oco0mBoCTi NporpamMu

J0 II

4 — 3paTHIiCTH BHITYCKHHKIB
PALEBJAITYBAHHS TA NOAAJLIIOI0 HABYAHHSI

IIpunaTHicTh 10
npameBJaAIITYBAHHS

Ha nocanax:

- HaYAIBHUKIB (IHII KepiBHUKM) i MAWCTPiB BUPOOHMYHX HiJIbHHILL
(mizmpo3imiB) B IPOMHCIOBOCTI;

- TOJIOBHHX (haxiBIIB - KEPIBHUKIB HAYKOBO-IOCIIiIHMX T1i/IPO3/LIIB Ta
I APO3/TTIB 3 HAyKOBO-TEXHIYHOI IiArOTOBKH BUPOOHMITBA Ta IHIIHX
KEpiBHHKIB,

- HAYANLHHKIB (3aBiJyBauiB) HAYKOBO-JOCIIHHX MiJIPO3JIUIB T4
TiApO3/IiiB 3 HAYKOBO-TEXHIYHOI MiArOTOBKH BUPOOHMIITBA;

- KEepIBHHUKIB IIPOEKTIB Ta IIPOTPaMm;

- HAYKOBHX CIBPOOGITHHKIB (€JeKTPOHiKa, TeNeKOMyHIKAli, cMapT
IpUCTPOT, BOY/I0BaHI CHCTEMH)

- imKeHepiB B Traidy3l eINEKTPOHIKM, TEJEKOMYHIKAIUH, CMapT
IPUCTPOIB Ta BOYJOBAHUX CHCTEM;

- HAyKOBMX CHiBPOBITHUKIB (HILI ramysi iHKeHepHOT CIIpaBH)

- imKeHepis (inui ranysi iHxKeHepHOI cripaBm).

[Mopaabuie HABYAHHS

JIOKTOpPCHKi NporpaMu y ramysi TeIeKOMyHikamii, pagioTexHIKH :a
eJIEKTPOHHOT TeXHIKH cMapT 1 BOYIOBAHMX CHCTEM.,

5 — BUKJIAJAHHS TA OIIHIOBAHHS

Buxkaaganus Ta

‘HOE,I[HBHHH JIEKIIH, TIPAKTHYHUX 3aHATh, KOHCYJIBTALH, caMOCTIHHOT
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HABYAHHA poboTH 13 po3B’sA3yBaHHA IPoOIEM; BUKOHAHHS IIPOEKTIB, TabopaTopHi
poboTH, KOHCYJIBTALI 13 BUKJIA/Ia4aMH, [IT0TOBKA MaricTepCHKOi pOOOTH.
OuinoBaHHs Exzamenu, 3allkd, IIOTOUHMH KOHTPOJb, 3aXHCT KYPCOBHX IIPOECKTIB
(pobiT), 3axucT KBamiDiKaIliiiHol MaricTepchkol poOOTH.
6 — IIporpamui KoMIIeTeHTHOCTI
InTerpanbHa 3narHicTh PO3B’A3yBATH CKIIAJHI Crieliani3oBaHl 3aia4l Ta MpaKkTHYHI

komuereHTHicTs (IHT)

mpoGiemu iz yac npodeciiinol ASIBHOCTI y rany3i TeneKoMyHiKaniii,
Pa/IlOENIEKTPOHIKM Ta eJNeKTPOHHOI TEeXHIKH cMapT 1 BOyJIOBaHHMX
cucreM abo y mnpouecl HapyaHHs, WO Mependadae 3acTOCYBaHHS
Teopiil Ta METOAIB MPOCKTYBAHHS padioeIeKTPOHHUX CMapPT HPUCTPOTR
1 BOYNOBaHMX CHCTEM Ta XapaKTEPU3YIOTHCS KOMILIEKCHICTIO UM
HEBH3HAUEHICTIO YMOB.

3arajabni
komnerenTHocti (3K)

l. 3maTHicTE HaBuaTHCS, CHOpHiiMaTH HaOyTl 3HAHHA B
IpeJIMEeTHIH 00J1acT] Ta IHTerpyBaTH X 13 y)ke Hass BHUMH.

2. 31aTHICTh NPOJYKYBaTH HOBI 1J1€i, MPOSBIATH KpPEaTHBHICTD,
3JIATHICTE JI0 CHCTEMHOTO MUCIICHHSL.

3. 3paTHICTD 3M1HCHIOBATH MOIIYK Ta aHaIi3yBaTH iH(opMaliio 3
PI3HHX JKEPEL.

4. VMiHHA pO3B’sI3yBaTH TIOCTABJIEHI 3aja4i Ta NpHiiMaTH
BI/IMOBIIHI 00rpyHTOBAHI PILIICHHS.

5. YMIHHS DPOBOAMTH JAOCHIJDKEHHS Ha BIIIOBIAHOMY PIBHI,
MaTH JOCHITHHUIIBKI HaBUYKH, 10 BHABSIOTBCS Y  3AaTHOCTI
dopmysati (pobiisium npesenTaiiii, abo NpejcTaBiIsioun 3BITH) HOBI
IPOIYKTH B 00paHiif ramy3si, BAOMPATH HAJIEXKHI HAIPAMM 1 BIATOBI/IHI
METOIH UL IX peajiizallil, Oepydu /10 yBard HasBHI PeCypCH.

6. 3HaHHs Ta PO3YMIHHS ITpeJMeTHOT 00acTi Ta (axy.

7. HaBuuks BHKOpHCTAHHS 1HQOPMAIIHEX Ta KOMYHIKATHBHHX
TEXHOJIOTIH, BIPOBA/DKEHHS KOMII IOTEPHUX I[pOrpamM Ta BHKOPHC-
TaHHS ICHYIOUHX.

daxoBl KOMIIETEHTHOCTI
(PK)

1. Bazosi 3uanus (QyHZaMEHTATLHHX HayK, B 00cs3i,
HeOOXIIHOMY JUTsl OCBOCHHS 3aralbHO-IIPo(eciHHMX JHCIIHILTIH.

2. Basosi ysBiennst npo OyAoBy, NPHHLIHN MAil, 0COOINUBOCTI
CTPYKTYpH Ta (YHKIIOHYBaHHS IHTENIEKTYaJIbHHX PaJloCHCTEM
PI3HOTO MPU3HAYEHHS Ta IX OCHOBHI XapaKTEPUCTHKH.

3. DBazoBi 3HAHHA  OCHOBHHUX  I[IOJIOJKEHL  KOHLEIl
KOMIUIEKCHOTO 3a0e3meueHHs Oe3eKn cMapT NPUCTPOiB 1 BOy10BaHuX
CHCTEM, armapaTHO-IPOrPAMHOIO 3a0e3neyueH s
TeliepailoiH(opMaliifHIX TPUCTPOIB.

4. Ba30Bi ysBiIeHHs PO 3aco0K BHUMIPIOBAHHS XapaKTEPHCTHK
BY3JIB Ta MPUCTPOIB EJIEKTPOHHHUX CMapT NPHCTPOIB 1 BOyIOBAHHX
CHCTEM, IX HaJIaroJXKEHHs Ta J1arHOCTHKY.

5. Basosi ysBIeHHs PO CydacHI KOMIT'IOTEPHI TeXHOJIOrl Ta
IHCTpYMEHTH 1HJKEHEPHHMX 1 HAyKOBHX PO3PaxyHKIB, 00poOicHHs
nanux, 3D-rpadiku, MOAETIOBAaHHS Ta ONTHUMI3allii, cydacHl 3acoOu
irndopmMartiiiHix TEXHOIOTIH.

6. BazoBi 3HaHHs 1po (PYHKUIIOHYBAaHHS TENEKOMYHIKaIlIHOT
cucTeMH Ha  0a3l  pI3HMX  TEXHOJIOTIH Yy  BIJMOBLIHOCTI
TeJeKOMYHIKAIIHHUM CTaH/1apTaM 1 IPOTOKOJIaM.

7. Po3yMiHHS OCHOBHHX METOIIB aHa3y Ta CHHTE3Y
KOMIIOHEHTIB Ta TIPUCTPOIB eNeKTPOHHHX cMapT Ta BOyj0BaHoOl
TEeXHIKH.

8. BasoBi yaBIEHHS MPO CydacHl pecypcH HayKOBO-TEXHIUHOL,
JIOBIIHMKOBOI Ta HayKoBol iH(opMaIii.

9. Ba30Bi ysIBJIEHHS TIPO METOJIOJIOTII0 HAYKOBUX JOCIIKEHD.




@axoBi KOMIIETEHTHOCTI
npodeciiinoro
cnpsimyBaHHs (PKC)

bmoxk 01: Cmapr npucrpoi Ta BOyIOBaHI cHCTEMH B
pamioeeKTpoOHimi "ok

1.1. Po3yMinHS OCHOB aHAJIOrOBOI Ta LU(PPOBOT CXEMOTEXHIKH,
MIKPOTIPOIIECOPHOI TEXHIKH CMAPT Ta BOYIOBAHUX CUCTEM.

1.2. 3HaHHSA OCHOBHHX HaNPSIMKIB peasi3alii MIKpOIPOIECOPHUX
CHUCTEM, CMAapT-IIPUCTPOIB, CEPENOBHUIL IX PO3pOOKH, 3aCTOCYBAHHSA B
PI3HUX TaTy35X HAYKH | TEXHIKH. i

1.3. 3HaHHg 0COONMBOCTEH MOMIMPEHHS XBHIL-HOCITB CHIHAJIR
Ha Tpacax nepenaBaHHs 1H(QopManil Ta MIKPOXBHILOBHX CMapT
IPUCTPOTB TX BUIIPOMIHIOBAHHS 1 IPHHMAHHS.

1.4. PozyminHs npuHiumniB nodya0BH OaraTOKaHaTBHHX CHCTEM
3B'S3KY Ta IepemaBaHHS - iH(opMamil, MOIyIiB 3B’sM3Ky cMarp Ta
BOYIOBaHMX CHCTEM, TeepaaioindopMaIliifHux TeXHOIOr .
baox 02: Cwmapr npuerpoi Ta BOyZOBaHI cHCTEMH B
MeaiaiHKeHepil

2.1. 3HaHHs OpO CydacHl TEXHOJIOTI 3alucy, IEPETBOPEHHS Ta
BinoOparkeHnHs indopmartii.

2.2.  Po3yminasg OyAoBWM, TNpPHHOUIY  1if, OCHOBHHX
XapakTepucTHK 1U(POBOro, KadeJbHOro Ta cMapr TeiedaueHHs 3
BOYZIOBAHUMH CHCTEMAMH.

2.3. 3HaHHSA CTPYKTYpH Ta OCHOBHHX XapaKTEPHCTHUK CHCTEM
1 poBoro, KabeabHOIo Ta cMapT TesiedbadeHHs..

2.4, Po3ymiHHS TNpHHOHNIB (YHKIIOHYBaHHA CHCTEM 3
MIKPOXBHJILOBHMH BOY/IOBAHHMH MPHCTPOSMH Ta cMapT aHTeHaMH Ta
TIPHHIIMIIB IX TPOEKTYBaHHS.

7 — Ilporpamui pe3yJibTaTH HABYAHHS

3uanusn (3H)

1. 3nanHs npuHUUIiB no0yIoBH pajioTexHidHux cucteM (PTC)
3a X MPU3HAYCHHAM, a caMe, PadioNIoKaIlitHIX pagioHaBiraiHHuX
CHCTEM Ta CHCTEM Iepe/iaBaHHs iH(opMariil.

2. BostojiiHHS IPUHITHIIAME CHCTEMOTEXHIYHOTO TIPOCKTYBAHHS,
3HAHHS OCHOB PO3PaxXyHKY Ta IPOEKTYBAHHS CTPYKTYPH CMapT
IIPUCTPOIO Ta BOYIOBAHOI CUCTEMH Y PAJIOTEXHIUHUX ITPUCTPOSIX Ta
MeJlia IPUCTPOSIX, SIKI BXOJSITH JI0 iX CKIIAJLY.

3. 3HaHHA METOMMK BHNPOOYBaHHS, EKCIEePHMEHTAILHOIO Ta
TEOPETHYHOTO JIOCHI/DKEHHS OKpPEMUX BY3JIB CMapT CHCTEM Ta
BOYIOBAHUX TIPUCTPOIB 1 paliOTEXHIUHUX CHCTEM B IIIJIOMY.

4, 3nanng B rany3i indopMaTHKH H cyuacHHX iH(pOpMaliiHUX
TEXHOJIOT1#; HABMYKH BUKOPHUCTAHHS MPOrpaMHUX 3ac00iB po3podKH,
CTBOpeHHs 0a3 JaHHX 1| BUKOPHCTaHHS IHTEPHET-PECYPCIB; HABHYKH
poOOTH Y KOMII'IOTEPHHUX MEPEKaX.

5. 3HAHHSA OCHOBHHX MPUHIIHIIB (PYHKIIIOHYBAHHS Ta TEXHOJIOTT
CTBOPEHHS CYYACHHUX CMapT-TIPOYKTIB.

6. 3HaHHs MPUHIIMIIB M0OYNOBH Ta (yHKIIOHYBaHHSI, TeOpil Ta
METOJIIB MPOEKTYBAHHS CYIacCHUX BOYIOBAHHUX [PUCTPOIB Ta CHCTEM.

7. 3HaHHSA BJIACTHBOCTEH Ta OCHOBHUX IapaMeTpiB 3aco0iB
BUSBJICHHS, AKi 0a3yIOThCS HA PI3HUX (I3MYHMUX NPHHLMIIAX.

8. 3HaHHS (GI3MYHUX ~ NPUHIMIIB (yHKUIOHYBaHHS
pamioTeXHIYHHX IIPUCTPOIB Ta CHCTEM 3aXHCTy iH(popMallll.

9. 3HaHHA OCHOBHMX UUISAXIB HiJIBUIIEHHS 3aBaJ0CTIHKOCTI
pamioTEXHIYHUX IMPUCTPOIB i B IIJIOMY CHCTEMH 3aXUCTY IH(OPMAILii.

10.  3HaHHS  METOJMKM  IUIAHYBAHHS 1  [IPOCKTYBaHHS

TEJTEKOMYHIKAIliIHHUX Mepesk Ta BMIHHSL 3aCTOCOBYBaTH 11 [MpH
BHKOHAHHI NPOEKTHHUX 3aBIaHb, BOJOAIHHS OCHOBHHUMH METOIAMHU i
METOAMKAMH  PO3PaxyHKIB, HEOOXITHUX TMpH TUIAHYBAHHI  Ta
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IPOEKTYBAHHI TEJIEKOMYHIKAIIHHUX MepexK.

11. BonomiHHS OCHOBHHMH TEXHIYHHMH XapaKTEPUCTUKAMM 1
napamMeTpamMd MepejKHOro oONaJHaHHS Ta YCTATKyBaHHS 1 3/1aTHICTDH
onepyBaTH HHUMH g ToTped oOIPYHTOBAHOrO BHOOPY MEPEIKHOIO
oOJ1a/iHaHHs Ta YCTATKYBAHHS TP POSKTYBAHHI MEPEIKI.

12. 3manHg 3aco0iB Ta METOAIB OXOPOHM IIpaul IpH
supoOHuTR PTC.

13. BoJjomiHHST NHUTaHHSAMH Oprafizamii Ta yHnpaBIiHHA
BHPOOHUIITBOM MaTepiajiB, KOMIIEKTYOUHX Ta npuctpois PTC.

14. 3pmaTHICTP aHaTi3y TEXHIKO-eKOHOMIYHHMX TOKA3HHKIB,
Ha/IIfHOCTI, €PrOHOMIYHOCTI, MATEHTHOI YMUCTOTH, NOTpPed PHUHKY Ta
IHBECTHIIHOIO KIIIMATY.

baox 01: Cmapt npucrpoi Ta BOY/J0OBaHI CHCTEMH B
pajioeeKTpoOHINi

1.1. 3HanHs CyyacHHX CEpeOBHIN PO3pOOKH Ta HaJIAroRKCHHs
MIKPOIIPOIECOPHUX CMapT MPHCTPOIR 1 CHCTEM.

1.2. 3HaHHS HOBITHIX HANpsIMKIB peaiizauli MIKpOIPOLECOPHHX
CHCTEM, TMIEPCHCKTHB 3acTOCYBAHHS MIKPOKOHTPOJIEPIB Yy CMapT
npucTposix i BOynoBanux ctpykrypax PTC.

1.3 3pagHg 0COOMMBOCTEH Ta TPHHIHMIIB POOOTH MOJLYJIB
3B’A3Ky Ta nepenaBaHHs iH(opMalii MO aHAIOrOBHX Ta IH(POBHX
KaHajiax y CMapT NPUCTPOsX Ta BOYZOBAaHUX CHCTEMAX.

1.4. 3HaHHs Teopiil Ta METOMAIB PO3PaxXyHKY MIKPOXBUIIBOBHMX
cMapT IPUCTPOIB, KaHANIB MepeJaBaHHs aHAJIONOBHX Ta LH(POBHX
IOBIZIOMJIEHs B yMOBaxX BINIMBY 3aBaJl Ta 3 BpPaXyBaHHAM
0COOJIMBOCTEH TOMIHPEHHS PA/IIOXBHIIB.

baok 02: Cwmapr mnpucrpoi Ta BOyZoBaHi cHcTeMH B
MeaiaiHKeHepil

2.1. 3HaHHd NpPHHIMIB 100YI0BHM Ta (PYHKIIOHYBAHHS
BOYJIOBaHHX CHCTEM TIEPETBOPEHHSI Ta BijoOpaxkeHHs iH(OpMaLi,
0coOIMBOCTEH KOHCEPBYBaHHs, JOBrOTpHUBajIoro 30epiraHHs Ta
SIKICHOTO BiJTBOPEHHS iH(pOpMaNii y cMapT IPUCTPOSX.

2.2. 3HaHHA METOJMK PO3PaXyHKY Ta IPOEKTYBAHHS CTPYKTYPH 1
OCHOBHHX BY3JIiB MiKpOXBI/IHBOBHX BOYZIOBaHUX 1 CMaPT [PUCTPOIB.

2.3. 3HaHHA NPHHLHMIIB N0OYI0BH Ta (pyHKuonyBaHHﬂ CHUCTEM
Qg poBoro, kabeILHOro Ta cMapT TesedayeHHs.

2.4. 3HaHHg  METOMIB  BHMIPIOBAHHSI  [apaMeTpiB  Ta
XapaKTEePUCTUK BY3JiB Ta IPUCTPOIB CHCTEM LU(POBOTO, KabeNnbHOro i
cMapT TejebadeH s, a TAK0K METOIHKH IX Po3paxyHKy Ta po3poOKH.

Vmiuns (YM)

1. YMiHHS MPOBOJUTH PO3PAXYHKH PaJiOTEXHIYHHUX CMapT Ta
BOY/IOBAHHX CHCTEM pPI3HOTO IPU3HAYEHHS 13 3aJaHuMM (DYHKIIAMH,
BUOHPATH KOMITIOHEHTH Ta 3aCO0H €JIEKTPOHHOI TEXHIKH ISl HHX.

2. VMiHHS 37ificHIOBATH BHIIPOOOBYBAaHHS CMapT IPUCTPOIB 1
BOY/IOBAHHX CHCTEM, & TAKOXK JAOCIIDKEHHS IX BIACTHBOCTEIH.

3. VMiHHA BHKOPHCTOBYBATH 3aco0M CHUCTEM PpO3pOOKH Ta
ABTOMATH30BAHOTO TIPOSKTYBAHHS, YMIHHSI aHaIi3yBaTH HAyKOBO-
TEXHIYHY JIITEparypy, ¥y TOMY UHCJI IHO3EMHOIO MOBOIO, L10JI0 CTaHy,
TeHIEHLIIH Ta PO3BUTKY €IEKTPOHHOI TexHikH Ta cydacuux PTC.

4. YMiHHsg OmpalbOBYBaTH TEKCTOBI, rpadiuni, ay/io JaHi 3a
JIOIIOMOTOIO CIEIiaTi30BaHUX KOMIT FOTEPHUX ITPOrPaM.

5. YMIiHHA TOEJIHYBaTH PI3HI BHJIM JaHUX B OJHOMY
MYJIBTUMEIIMHOMY TPOAYKTI 13 IHTEPAKTHBHUM KEPYBAHHAM JUIs
pO3B’A3aHHS 33424 IPAKTHYHOIO 3MICTY.

6. 31aTHICTE PO3POOJIATH CMapT - IPUCTPOI Ta MOJYJl 3B S3KY
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BOYIOBAHMX CHCTEM BIIIOBIZHO [0 AIIOYHX crenudikaniii Ta iHIIHAX
HOpPMATHBHUX JIOKYMEHTIB.

7. Vmimms 3iificEmTE  BHGIp ONTHMANBbHOI KOHOIrypaiii
BOYIOBAHOI CHCTEMH, POBECTH PO3PAXyHKH CKIIaNOBHX 11 4aCTHH.

8. Vwminns anamizyBarh iHdopMaliiiHi CHTHaIM CMapT-
NpHCTPOiB, y TOMy dYHMCHi CHPMYMHEHI IOPYIICHHIMM TIpH
30BHIIIHLOMY BTPY4YaHHI.

9. 3paTHicTh MO pO3PAXyHKY OKpeMHX BysmiB i  OnokiB
BOYI0BAHOI CHCTEMH Ta CMapT MPUCTPOFO.

10. VwmigHsS cOpMYIIOBATH TEXHIUHE 3aBIAaHHS IO MPOCKTY
CMapT TPUCTPOKO 4i BOYIOBAHOI CHCTEMH Ha nifcTasi aHasizy motpebd
{ BIMOT 3aMOBHHMKA, CIUIAHYBATH JIOTIUHY CTPYKTYpy HPUCTPOIO, 4 HA
il ocHOBi (i3HUHY CTPYKTYpy DamiOTEXHIYHOI CHCTEMH B LUIOMY Ta
c)OpMyTIOBATH TEXHIUH] BUMOTH JIO i KOMIIOHEHTIB.

11. Ymiugs KoH(IrypyBaTH NPOTOKONH MapHIpyTH3auil y
By3JIaX TeJeKOMyHiKaliiiHux Mepex B 00cssi, HeoOXimHOMY UIs
BUKOHAHHS 00O0B'3KIB CHCTEMHOTO afMiHicTparopa.

12. YMiHHS aHami3yBaTH BHPOOHHYY CHTyalilo  ILIOJO
BHKOHAHHS HOPM i HpaBui OE3NeKH Ipalli, 3IaTHiCTh OLIHIOBATH
BILTHB Ha JIOBKLUIS TEXHOT€HHHX (DAKTOPIB, BIACTHBHX BUPOOHULTBY
KoMIUTeKkTyrounx ta rnpuctpois PTC.

13. 3maTHiCTh OLIHIOBATH BIUIMB TEXHIUHHX Ta OpraHizalifHUX
dakTopiB Ha MPOAYKTHBHICTH Hparli Ta e(eKTUBHICTh BUPOOHHULITBA
PIC.

14, YMiHHS Ha OCHOBI KOHCTPYKTOPCHKOI HOKyMEHTawli Ha
npuctpoi PTC Ta HOpMATHBHOI JAOKYMEHTAIll ratysi i miampreMcTea
pospaxysatd  norpebu  BupoOmuursa PTC y MaTepianax,
KOMIUIEKTYIOUHX, CKJIaJi Ta KUTBKOCT MPAITOIOUNX, TEXHOJOTIYHOMY
obJaTHaHHI.

Bnox 01: Cmapt mnpucrpoi Ta BOyIOBaHi CcHCTEMH B
pamioeseKTpoHiui

1.1. YMiHHS 0XapaKTepH3yBaTH KOMIIOHEHTH MiKPOIPOL[ECOPHOT
cMapT ud BOYIOBaHOT CHCTEMH.

1.2. YMiTH IporpaMyBaTH y Cy9acHHX CepefloBHINAX PO3POOKH
Ta HANATOUKEHHA  MIKpOIPOLECOPHHX CMapT IIPHCTPOIB  Ta
BOyZOBAaHHX cHCTeM, BHKopHcToByBatH 3acobm CAIIP s iX
MIPOEKTYBAHHSL.

1.3. YMiHHS IpOeKTyBaTH MOZYJI 3B° 3Ky cMapT Ta BOYIOBaHHX
CHCTEM, KaHAJH TepeaBaHHs aHaJlOTOBHX Ta IH(POBHX TOBIIOMIIEHb
B YMOBAX BIUIHBY 3aBajl Ta 0COOIHMBOCTEH IOIIHPEHHS Pa/IiOXBUIID.

1.4. VMiHHS po3po0usaTy CTPYKTYPHY cxeMmy OJIOKIB 3B’s13Ky Ta
nepenaBaHHs iHdopMalii, BECTH Po3paxyHKH OCHOBHHX MAapaMeTpiB Ta
XapakTepUCTHK MIKDOXBHJIBOBHX CMapT IPHCTPOiB 1 CHCTEM
paniosB’s3Ky.

Baok 02: Cmapr mnpucrpoi Ta BOyaoBaHi cucreMu B
Meniaimkenepii

2.1. YMiHHA TIPOEKTYBaTH CTPYKTYpy BOYNOBaHHX IPUCTPOIB
3amucy, NMepeTBOPeHHs i BimoOpaxkeHHs iHdopmManii Ta BUKOHYBaTH
pO3paxyHOK iX OCHOBHHX BY3JiB, OIIHIOBATH IIpane3/aTHicTs,
JiarHOCTYBAaTH Ta HANArOJGKYBATH IIPHCTPOI 3aIMCy Ta BIATBOPCHH
iHpopmartii.

2.2, YMiHHA TIPOBOJMTH BHMIPIOBaHHS TapaMeTpiB BOYJIOBaHHX
MIKpOXBHJILOBUX [PHCTPOIB, CMAapT AHTEH Ta IX EKCIePUMEHTAlbHE
JIOCTIJUKEHHS. '
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2.3. YMIHHS OLIHIOBAaTH SIKICTh IPAlE3/IaTHICTh, JIarHOCTYBATH
Ta HaJIaro/DKYBaTH CMapT-NPUCTPOT cucTeM IH(poBOro TenedayeHHs.

2.4. YMIHHS IPOEKTYBATH Mepexki HH(PPOBOTO, KabeTbHOTO Ta
cMapT tesedaueHHsl.

Komynikanis (KOM)

1. VYMIiHHS CHUTKYBATHCH, BKJIIOYAIOYH YCHY Ta MHCHMOBY
KOMYHIKaLllF0 YKpPalHCBKOK Ta 1HO3EMHOK MOBaMH (AHTIHICHKOIO,
HIMELBLKOIO, 1TaliiichKOI0, ()paHily3bKO0, iCTIaHCEKOIO).

2. 3natHicTe BUKOPUCTAHHS PI3HOMAaHITHHX METOMIB, 30Kpema
cydyacHHX  IHGOpPMALIMHUX  TeXHONOrid, Juis  e(eKTHBHOrO
CITIIKYBaHHsI Ha Mpo)eciiHOMY Ta COLIAaILHOMY PiBHAX.

ABTOHOMISI
i BignosigaabHicTs (AIB)

. 3naTHicTh aganTyBaTHCh OO0 HOBHX CHTYaWii Ta mpuiiMaru
BIJINOBITHI PILITCHHS,

2.  3parHICTE  YCBIIOMIIOBATH  HEOOXIAHICTH  HaBUAHHS
YIPOJIOBXK YCHOTO JKUTTS 3 METOIO IOriudienHs HabyTux Tta 3100y TTs
HOBHX (DAXOBHX 3HaHb.

3. 3natHicTh BiANOBIIAJILHO CTABUTHCH JI0 BUKOHYBaHOI poboTH,
CaAMOCTIHHO NpHHMATH pIilIEHHS, OCATATH IIOCTABJIEHOT METH 3
JOTPUMAHHAM BHMOT TpoQeciHHOT €THKH.

4. 31aTHICTE  JIGMOHCTPYBATH  PO3YMiHHS  OCHOBHHX
EKOJIOTIYHUX 3aca/l, OXOPOHH MMpalli Ta 6e3rmeKn JKUTTEAIANLHOCTI Ta 1X
3aCTOCYBAHHS.

8 — Pecypene 3aGesneyenns peasizanii nporpaMu
P

Cneundivni 85% HayKoBO-MeAaroriyHux MpaliBHUKIB 3a/isTHUX [0 BHKJIATAHH
XAPAKTEPHCTHRN npodeciiino-opieHTOBaHUX  JIMCUMIUIH 3 OCBITHBOI —mporpamu
Ka/POBOI0 «CMapT npucTpol y pajioeNeKTpoHini i BOyIOBaHI CHCTEMH» MalOTh
3a0e3MmedeH s HAaYKOBI CTYIICHI Ta BUCHI 3BaHHS.

Coneundiuni Bukopucrannsi:

XApPAKTEePUCTHKH 1) cyuacnoro obsajiHaHHS, BUMIPIOBANLHOT anaparypH ta

MaTepiaIbHO-TeXHIYHOr 0
3abe3neqyeHHs

CNEKTPOHHUX KOMIOHEHT MPOBIIHMX KOMIIAHIH, 30KpemMa:

- anaymzarop crnektpy Rohde Schwarz HMS-3000;

- ocumnorpadgu SIGLENT SDS1072CML+, Hantek DSO5072P,
Rohde Schwarz HMO1002;

- My abTumeTp Rohde Schwarz HAMEG HMC 8012;

- Tionepu kadeasHoro Th KAON KCF-220, K-E;

- Tionepu epipHoro Th ROMSAT T2550, THOMSON THT 702;

- TIoHep cynyTHukoBoro Th VDB-S;

- USB npucraskn ocuusnorpadiuui Instrustar PC-OSCILLOSCOPE
ISDS210B;

- Hanaro/pKyBanbHi moayni ESP32-Devl;

- Hanaro/uKyBajibHi miaatni NUVOTON NU-LB-NUC140;

- Onoku xkuBienuHs Programmable DCLAB POWER SUPPLY AX-
3005PQ;

- HABYajbHO-Hanaro Ky sasibHui crenn OPEN SYSTEM
EV8031/AVR;

- TpaucMmoayJatop cuctemu LTh;

- BUMIpIoBav piBHsl eektpomaruitaoro moms AKTAKOM ATT-
8509;

2) MaKeTIiB Cy4aCHHX OXOPOHHHUX CHCTEM Ta CEHCOPIB;

3) makeTy npucTpoio 06’ eHanus ctois PPJI;

4) GasoBol cranuii moGinbHoro 38’ 3Ky LifeCell;

5) CyvacHuX KOMYHIKAIITHIX, KOMII IOTEPHUX MEPEIK, MPOrpaMHHX
3acobip Cisko Packet Tracer, xomyTaTopis, MapLipyTH3aTOpPiB
MEpEeIK;

0) cyuacHHX KOMIT IOTEPHHX 3aco0iB Ta MPOrpaMHoro 3abe3neueHHs;
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7) nporpamuo-anapathux 3acobis PSoC Creator Ta HaBYaJIbHOI
wiati PSoC 4 PIONEER KIT s npoeKkTyBaHHS MiKPOIPOLECOPHUX
Ta BOYJIOBAHHUX CHCTEM.

8) cyuacue 06IagHAHHS Ta €JIEKTPOHHI KOMIIOHEHTH npoBifHuX GipM
i 6pennis: Samsung, Apple, Huawei (Honor), Xiaomi (Redmi),
Lenovo.

Cnenudiuni xapaxkrepu-
cTHKH iH(opManifiHo-Me-
TOAMYHOI0 3a0e3mevyeH s

BUKOPHCTaHHS  BIPTYalbHOTO  HABYANBLHOIO  CEPENOBHILA
Hamionanseoro  ymiBepcurery — «JIbBiBChKA — TONiTEXHiKa»  Ta
aBTOPCHKHX PO3POGOK HAYKOBO-IIEJATOrIYHIX IpaIliBHUKIB.

BUKOPHCTaHHS CyYaCHHUX IPUKJIAIHUX IIPOrpam:

- MicroCap (Demo),

- PSoC Creator,

- ElectronicWorkbench, Mathcad 14.0 free trial,

- Mathcad 14.0 free trial,

- ElectronicWorkbench,

- LTspice IV (Demo), SMath Studio, LibreOffice Writer,
- 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),

9 — AkageMivyHa MOOLILHICTH

HamionanbHa KpeIuTHA

Ha ocHOBI JBOCTOPOHHIX _JioroBopie Mix HamioHanpHAM yHiBEp-

MOOITBHICTH cuteToM «JIbBIBCHKA MOJTITEXHIKA) TA YHIBEPCHTETAMH Y KPAIHH.
MizxuapogHa kpeauTHa | Ha  OCHOBI  JBOCTOPOHHIX joropopip Mk  HarmionansHum
MOOIILHICTD yHiBepcuTeroM «JIpBiBCEKA MOJITEXHIKa» Ta BHIIMME HABYAIbHUMH

3aKJIalaMH 3apyOiKHUX KpalH-TIapTHEPIB.

HaBuanus iH03eMHHX 300~
OyBadiB BHILOT OCBITH

MoskITHBe Ticiss BUBYEHHS KypCy YKpaiHCBKOI MOBH.

». PO3MOILI 3MICTY

OCBITHBO-TIPO®ECIMHOI IPOTPAMU

3A TPYIIAMHM KOMIIOHEHTIB TA IUKJAMMU NIAIOTOBKA

O6car HABYATHEHOTO HABAHTAKEHHS 37100yBava BHILOI OCBITH
(kpenuTiB / %)
Ne OG0B’ s13K0BI Bubipkosi
I /;1 LI¥KI iArOTOBKH KOMITOHEHTH KOMIIOHEHTH Beworo
OCBITHEO- OCBITHBO-* 3a BeCh TepMiH
nipodeciiiHol npodeciiinol HaBYaHHs
IIpOrpaMu TIPOrpamMu
1 2 3 4 5
1. I_[mfn 3arajibHOI 6/6,6 3 /3,33 9/10
i ATOTOBKH
2. | Haspupageoctinol 60 /66,7 21/23,33 81 /90
I IFOTOBKH
Beporo 3a Bech TEpPMIH 66/ 73.3 24 /26,7 90 /100
HABYAHHS
3. Ilepesik KOMIIOHEHTIB OCBiTHLO-Npodeciiinol nporpamu
Kom v/n KoMImoHeHTH OCBITHBOI IPOrpaMu KinekicTs ®opma
(HaBYIbHI JUCLMILTIHU, KYPCOBi MPOEKTH (POOOTH), KpeJIUTIB I ICYMK.
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NpaKkTHKH, KBaJtidikauiitna poboTa) KOHTPOJIIO
1 2 3 4
000B’s13K0Bi KOMIIOHEHTH CIENiaJIbHOCTI
1. Luxn 3azanvnoi ni02omoexu
CKl1.1. |ExoHoMmika Ta ynpaBiiHHS HiIPUEMCTBOM 3 mud. 3amix
CK1.2 |Ino3emHa MOBa 3a npo¢eciiiHuM CrpsMyBaHHAM 3 . 3ajmk
Bceroro 3a mukit: 6
2. Luxn npogheciiinoi niocomosxu
CK2.1. | IlpoexTyBaHHS paaiOTEXHIUHUX CUCTEM 5 CK3aMeH
CK2.2. |IIpoekTyBaHHS TENEKOMYHIKALIHHUX CUCTEM Ta 5 CK3aMER
Mepex
CK2.3 | CyuacHi MeTonu 3a6€e311€4eHHs HalifHOCTI 5 B
iHpOpMaIITHIX CUCTEM
CK2.4 | BOynosani npuctpoi y paioeIeKTpOHHUX cHCTEMaxX 3 €K3aMeH
CK2.5 A.I'IapaTHO-l'Ipor‘p?:lMHG 3abe3mneueHHs Tenepanioindopma- 3 eK3aMeH
MIAHUX TEXHOJOT1H
CK2.6 |IIpoexryBaHHs cMapT IIPHCTPOIB 3 . 3ariK
CK2.7 | IlpoexTyBanHs cMapT IpUCTpPOIB, KypcoBa poboTa 2 aud. 3amK
CK2.8 | BOynmosani mpucTpoi y pamioeleKTPOHHHUX CHCTEMAX, 2 aud. 3atik
KypcoBa poboTta
CK2.9 [IIpakTuka 3a TEMOIO MaricTepchbKoi KBami(iKaLiHHO] 9 mud. 3a7ix
pobotu
CK2.10 | Buxonanns marictepcbkoi kBajtigikauiliHoi pobotu 19,5
CK2:11 3axucT Marictepcbkoi KBanidikaiinoi pobotu 1.5 Heprasna
? arecTarilsa
Bcporo 3a nukiI: 60
Bcroro 3a 000B’SI3KOBI KOMITOHEHTH: 66
BubipkoBi KoMnoneHTH 0CBiTHBLO-IpodeciiiHOl Nporpamu
BubipkoBi 6,10k KOMNIOHEHTIB
1. Hukn 3azanehoi niocomoexu
Bcroro 3a UKL I 3 l €K3aMeH

2. Huxn npogheciiinoi niozomoexu

Bubipkogi komnonenmu 6noky 01: Cmapt npuctpoi Ta BOy/I0BaHi CHCTEeMH B pajioeeKTPOHili

Bb1.1 | 3axwucr inpopmanii y cMapT-nIpHCTPOSX i CHCTEMaX 3 aud. 3aiiK
Bb1.2 Mopmyni 3B’s13Ky BOyIOBaHHMX CHCTEM i CMapT IIPHCTPOIB 4 €K3aMCH
Bb1.3 CucremH paxio3B’s3Ky Ta mepenaBanHs iH(opmarii, ?) . 3aix
KypcoBa pobota
Bb1.4 Monymi 38’ s13ky BOYJOBaHHX CHCTEM i CMapT IPHCTPOIB, o) mud. 3arix
KypcoBa poboTa
BEB1.5 Cucremu pazio3s’si3Ky Ta nepenasasus iHdopMmaii 5
p 4 pei opyar eK3aMeH
Bcroro 3a muki: 16
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Buoiprosi komnonenmu 0210ky 02: Cmapt npuctpoi Ta BOYA0BaHI cHcTeMHu B MeAiainKkeHepii

BB2.1 BOy10BaH1 NpUCTPOT CHCTEM NEPETBOPEHHS Ta 5 eK3aMeH
Bi100paskeHHs iH(popMaii
Bb2.2 | Hudpose, kabenbHe Ta cMapT TeneOaueHH 4 CK3aMeH
BB2.3 | Iluppose, kaGenbHe Ta cMapT TelebaueHHs, 2 aud. 3amix
Kypcogra pobora
Bb2.4 | BOynosani mpucTpol CHCTEM MEPETBOPEHHS Ta 2 J(). 3auTiK
BigoOpazxkeHHs iH(opMmalii, Kypcosa poboTa
BB2.5 | Mynsrumeiiini Texsomorii 3 . 31K
Beworo 3a muo: 16
Bubiprosi kKoMmonenT inmux ocsitubo-npodeciinux nporpamu
Bceboro: 5 Juig. 3a7iK
Beboro 3a BHGiJ;)l(OBi KOMITOHEHTH 24
Bcboro 30 ocBiTHBO-TIpOdeciiiHy mporpamy 90

4. ®opma arecraunii 3100yBaviB BUIIOT OCBITH

ATecTauis 3100yBayiB BUILOT OCBITH — 11¢ BCTAHOBJICHHS BIAOBIIHOCTI PIBHSI
Ta 00CAry 3HAHL, YMIHb Ta KOMMETEHTHOCTI 3100yBada BWIIOI OCBITH, SIKHI
HaBYacTLCsA 3@ OCBITHBOIO IIPOIPAMOIO, BUMOIaM CTaHIapPTIB BHILIOI OCBITH.

ArecTallis BMIYCKHMKIB creuiansHocTi 172 «Enextponni komynikauii Ta
pajloTexHika», OCBITHBOI rmporpamu «Cmapt npuctpol y pajioeneKkTpoHimi i
BOY/10BaHI CHCTEMM» MMPOBOJAMTECS Y (opMi 3aXHCTy KBaNi(iKkariiHoT MaricrepehKol
po0OTH Ta 3aBEPLIYEThCS BHUAAYEI0 JIOKYMEHTIB BCTAHOBJIGHOTO 3paska IIpo
IIPUCYJUKEHHsT HOMY CTYIIEHsl MaricTpa 3 NPHCBOEHHSAM KBanigikamii: Marictp 3
CJICKTPOHHHMX KOMYHIKalid Ta paaioTeXHIKH 3a OCBITHBOIO mporpamoro «Cmapt
MPUCTPOT Yy pajloe/IeKTPOHILI 1 BOyoBaHi cucTeMu». ATecTalliss 31IHCHIOETHC

BIAKPHUTO 1 myOJivHO.




5. MaTpuust BiANOBIAHOCTI NPOrpaMHHUX KOMIIETEHTHOCTEH
HaBYAJIbHHUM KOMIIOHEHTaM

ICK1.2

CK2.3

CK2.6

ICK2.11

BbE1.3

BE51.4

Bb2.3

Bb2.4

IHT

*ICK1.1

* ICK2.1
* ICK2.2
* ICK2.2

* |ICK2.4
° ICK2.5

* ICK2.7
° ICK2.8
* ICK2.9

* ICK2.10

* BB1.1
* IBB1.2

* Bb1.5

° BB2.1
° BB2.2

* BB2.5

3K1

3K2

3K3

3K4

3K5

3Ko

3K7

OKI1

©K2

DOK3

DOK4

OKS

DKe6

OK7

®K8

DK9

DKC1.1

OKC1.2

OKC1.3

OKC1.4

®KC2.1

DOKC2.2

OKC2.3

OKC2.4
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