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[{s oceiTHRO-Ipodeciiina mporpamMa He MoOXe OYTH MOBHICTIO abo
YaCTKOBO BiATBOPEHA, THPaXKOBaHa Ta PO3MOBCIOUKeHa O¢e3 030y HallioHamsHOro
yHiBepcuTeTy «JIbBIBChKA MOITEXHIKAY.

1. Ipodias nporpamu maricrpa 3i cnieniaabnocti 172 «EjexTponui
KOMYHiKauii Ta pagioTexHika» 3a 0cBiTHLOIO nporpamoio «Cmapt
NPUCTPOT pajaioe/ieKTPOHIKH | BOy0BaHi cHCTEMM

1 — 3araabna indopmauis

IToBHa Ha3Ba 3aKaany
BHIIOT OCBITH T2
CTPYKTYPHOIO
miapo3aiay

Hanjonansuuii yaisepcuteT «JIbBiBChKa MOJIITEXHIKa»

Kadepa pajiioe)leKTpOHHUX IPUCTPOIB Ta CHCTEM

Pisens BHINOT oCBIiTH

Jlpyruii (MarictepchbKHii) piBeHb

Cryninb BHIOT 0CBiTH

Marictp

I'any3s 3HaHB

17 «EjeKTpoHiKa, aBTOMATH3ALlisl Ta eICKTPOHHI KOMYHiKaIlii»

CreniajbHICTEH

172 «EnexktpoHHi KOMyHiKallii Ta pafioTeXHiKa»

Odiniitna naspa
0CBITHBLOT IIpOrpamMu

CMapT npHCTpOT paaioeIeKTPOHIKY i BOY1I0BaHI CHCTEMM
Smart Radio Electronic Devices and Embedded Systems

IToBna nassa
kBagdidikanii MoBoIo
opHUriHajy

Marictp 3 eJleKTpOHHHX KOMYHIKaIliil Ta pajioTeXHIKH

Kpanidikanist B gumiomi

Crymine BUIoi ocBiTd — Marictp

CreniansHicTs — 172 EnekTpoHHI KOMYHIKaIl1 Ta pajioTeXHiKa
Ocgitns nporpama — CMapT IpUCTPOI pajiioeeKTPOHIKH 1 BOY10Bai
CHCTEMH

Ty qumiiomy Ta ob6csr
OCBITHBLOI IpOrpamMu

JTuriom maricrpa, ojunnunuit, 90 kpenutis €KTC,
TepMiH HaBuaHHs 1,4 poku

Hasiguicrs akpeauTanii

He akpenuroBana

Iukn/piBenn HPK Vkpainu — 7 pieub, FQ-EHEA — npyrui nuxii,
EQF-LLL — 7 piBeHb
IlepeaxymoBu HasgsHicTh cTyneHs O0akangaBpa. J[Jist BECTYMHHKIB, SKi 3100y CTYIIIHb

DakayiaBpa 3a iHIIOO CIEiaILHICTIO, TPOBOAUTHCS BCTYIIHE
BUIIPOOYBAHHSI, HA IKOMY BCTYITHUK ITOBHHEH ITPOJIEMOHCTPYBATH
KOMIIETEHTHOCTI Ta Pe3yJIbTaTH HaBYAHHS, BU3HAYEHI CTAHapTOM
BHIIOT OCBITH OCBITHBOI'O CTyIeHs DakataBpa 3i clelialbHOCTI
172 «EnekTpoHHi KOMYHIKAIl Ta paiOTEXHIKa»

MogBa(u) BUKJIAJAHHS

YKkpalHcbKa

(D{)[Z}MH HaBYaHHA

JleHHa, 3a04Ha

OcnoBHi NOHATTA TA IX
BH3HAYECHHS

VY nporpami BAKOPHCTaHO OCHOBHI MOHSATTS Ta IX BU3HAUEHHS
BimoBiHO J1o 3akony Yipainu «I[Ipo Bumry ocsity» Big 01.07.2014
p. Ne 1556-VII 31 3mMiHaMH Ta JOTOBHEHHSMH 3ri/iHO Penakiii Bij
01.09.2021

2 — MeTa ocBiTHBOI IporpamMu

Hanaty TeopeTH4HI 3HAHHS T MPAKTHYHI HABHUKHU, TOCTaTHI JUIS
BUKOHAHHS IpodeciiiHnx 000B’sI3KIB 332 OCBITHBOIO IIPOTPaMOI0
«CMapT NpHUCTPOT paioeIeKTPOHIKH i BOYZOBaHI CHCTEMHY 1
HiIrOTYBATH CTYJIEHTIB JUIsl [10JAJIBIIOrO IpaleBIaIlTYBaHHs

3 - XapakTepHCTHKA OCBITHBOI IporpamMu

IIpeamerna o6J1acTh
(rajrysn 3HaHb,

TCanysp 3nanb 17 «EnexTpoHika, aBTOMATH3AIlisl Ta €JIEKTPOHHI
KOMYHiKanii», cremianphicte 172 «EnekTpoHHI KOMYyHIKaIii Ta
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creniajbHiCTh)

pamioTeXHIKay.

O0'eKTH BHBYEHHSI TAa MiSVIBHOCTI: €JIEKTPOHIKA, TeJEeKOMYHIKaIlii,
pajioTexHika, pagioeyIeKTPOHH] armapaTty Ta 3B'A30K, paJioeleKTPOHHI
CMapT HPUCTPOI 1 BOY/I0BAHI CHCTEMH.

Iligi HaBuaHHst — HaOYTTS KOMIIETEHTHOCTEH, HEOOXIJIHUX JUJIsI
PO3B’s3aHHs CKIaJHUX 3ama4 1 mpobneM y cdepl pagioenekTpoHiku
cMapT NPHCTPOIR Ta BOYJOBAHMX CHUCTEM, Y TOMY YHCI IIUIBIXOM
IIPOBEJICHHS JIOCTIJDKEHB Ta 311IHCHEHHS iHHOBaIlii.

Teoperwunnii  3micr  npeaMerHoi  obiacti:  (yHAaMeHTalbHI
OPUHIMUNK, KOHIENUii 1mo0ynoBH, MOJECTIOBAHHS, ONTHMI3allil,
JOCIIPKEHHS Ta IPOSKTYBAHHS PAIIOCIEKTPOHHHUX CMAPT HPUCTPOIB 1
CHUCTEM Ta MiKpOKOHTpOHepHHX B6}/}IOBaHHX CHCTEM. CYYaCHHX
pamioTEXHIYHUX CHCTEM 3aXUCTy 1H(pOopMallii.

Meroan, MeTOOHKH Ta TEXHOJOrIl: aHaJiTHYHI, YHCIOBI Ta
eKCHGpHMCHTaﬂbHi ,HOCJIi,B,}KeHHSI Ta MOJCIOBaHHA XapaKTEepHCTHK
pPalioeIeKTPOHHUX Ta MIKPOIIPOIECOPHHUX IIPUCTPOIB 1 CHCTEM;
METOJIH Ta TEXHOJIOTIl aBTOMATH30BAaHOI PO3POOKH CXEMOTEXHIUHHX
pillIEHB; CYYaCH1 CMapT MPUCTPOI Ta BOYIOBAH1 CHCTEMH.

OpieHTanis ocBiTHBOT
MporpamMu

OcgiTHBO-TIpOdeciitHa nporpama HazyeTbes Ha 3aralibHOBIIOMHX 110J10-
YKCHHSAX Ta pe3yJIbTaTax Cy4acHMX HayKOBHX JIOCIIJIKEHb 3 JIEKTPOHHOT
Ta MIKpPOIIPOIIECOPHOI TEXHIKH, 30KpeMa, Pa/lioeeKTPOHHNX CMapT
HPHCTPOIB 1 cHCTeM Ta BOYJIOBAaHIX CHCTEM i OPIEHTYE Ha aKTyallbHI
crieriamzaniii, B paMmKax sikux MOJIMBa Ioalblla Ipodeciiiia Ta HayKoBa
Kap’epa K npodecioHasa B rajiysi TeJISKOMyHIKallii Ta palioTeXHIKH.

OcHoBHHIi poKyc
OCBITHBLOI IIPOrpaMH

OcHoBHHIT (POKYC OCBITHBOI IpOrpaMy CIpsSMOBaHHM Ha (opMyBaHHs
npo(eciifiiX 3HaHb B MHTAHHAX PO3POOKH Ta eKCILIyaTarlii eJIeKTPOHHHX
CMApT MPUCTPOIB Ta BOYJOBAHHX CHCTEM Yy CYUACHHX PaJlIOTEXHIYHHX
IPUCTPOSIX PI3HOTO MPH3HAYEHHS, a TAKOXK (POPMYBAHHS BHIYCKHHKIB
K COIIAMLHUX OCOOUCTOCTE, 3IaTHIX PO3R’A3YBATH IEBHI NPOOIeMH
i 3a)1a4l coaIbHOT IisSUTLHOCTI.

OcobauBocTi IporpaMu

a0 11

4 — 3n1aTHICTHL BHITY CKHHKIB
ANEBJAMTYBAHHS TA N0JAJbIIOI0 HABYAHHS

IIpugarHicTs 10
npaneBJIAIITYBAHHSI

Ha nocanax:

- HavanpHUKIB (iHII KEpiBHUKH) 1 MaicTpiB BUPOOHHMYMX JIIBHHILL
(miipo3/IiTiB) B IPOMHUCIIOBOCTI;

- ToNIOBHUX (axiBIliB - KEPIBHUKIB HAYKOBO-JOCI1IHHX MIJPO3IIE Ta
MiZAPO3/ILIIB 3 HAYKOBO-TEXHIYHOI MIATOTOBKH BUPOOHMIITBA T THITTHX
KCPIBHHKIB;

- HAYaJbHUKIB (3aBijyBauiB) HayKOBO-JOCHIJHHX ILIPO3ALTIE Ta
I IpO3/I1TIB 3 HAYKOBO-TEXHIYHOI MIJIrOTOBKK BUPOOHUIITBA;

- KepIBHUKIB IIPOEKTIB Ta IPOrpam;

- HAyKOBHMX CIiBpOOITHHKIB (eNeKTpOHiKa, TeleKOMyHiKalli, cMapT
IpPUCTpOI, BOYIOBaHI CHCTEMH)

- imKeHepiB B Trajuy3i eJIEKTPOHIKM, TeJIeKOMYyHIKalid, cMapt
TIPUCTPOIB Ta BOYIOBAHHX CHCTEM;

- HAYKOBHMX CHIBPOOITHHKIB (1HIII Tay3i iHKeHEpHOT CIIpaBH)

- imkenepis (1HIM raxy3i iHKeHEPHOI CIpaBH).

IMoganniie HABYAHHS

JIOKTOPCBKI Tporpamu y raiysi TeleKoMyHikaliif, pajioTexHiknm ia
€JIEKTPOHHOI TEXHIKH CMapT 1 BOYI0BaHUX CHCTEM.

5 — Bukaagadas Ta OMiHIOBAHHSI

Buxiaaganas Ta

JHOEJIH&HHH JIEKIII, TPAKTHYHHAX 3aHATh, KOHCYJIBTAIUH, CaMOCTIHHOL




HABYAHHSI pobOTH 13 PO3B’S3YBaHHS IpoOJIEM; BHKOHAHHS IPOEKTIB, TaboparopHi
pODOTH, KOHCYJIBTALL 13 BUK/IaTadaMU, MiAIrOTOBKA MAricTepehKoi poboTH.
OuinoBanus Exsamenu, 3ajliku, TOTOYHHH KOHTpPOJIb, 3aXHCT KYPCOBHX IIPOEKTIB
(pobit), 3axucT KBampikalliiiHol MaricTepchkol poOoTH.
6 — IIporpamui KoMmeTeHTHOCTI
[urerpaabna 31aTHICTE PO3B’A3YBaTH CKJIAJIHI CIIeliai3oBaHi 3ama4i Ta mpakTHami

komnerenTHicts (IHT)

npoOiieMu MiA dac npodeciitHol ASIBHOCTI Y Tally3i TejleKoMyHiKalliit,
PamioCIeKTPOHIKM Ta eIeKTPOHHOI TEeXHIKH cMapT i BOyZOBaHMX
cucTeM abo y IHpolecl HaBUaHHS, IMO Iependadde 3acTOCYBAHIM
TEOpIH Ta METOMIB IIPOEKTYBAHHS PaJII0ETEKTPOHHUX CMApT IPUCTPOIB
1 BOYJIOBaHHX CHCTEM Ta XapaKTEPH3YIOThCH KOMIIIEKCHICTIO YH
HEBHM3HAYEHICTIO YMOB.

3aranabHi
KommeTenTHocTi (3K)

l. 3natnicte  HaB4aTHCs, copuiiMaTH HaOyTi 3HAHHA B
npeaMeTHIN 001acTi Ta IHTerpyBaTH iX i3 Y)Ke HassBHHMH.

2. 30aTHICTE IPOJYKYBaTH HOBI 1J1€1, NPOSBIISATH KPEeaTHBHICTE,
BJIaTI-IiCTb JO CUCTEMHOI'O MUCJICHHA.

3. 37aTHICTD 3AIHCHIOBATH MOLIYK Ta aHATI3yBaTH iH()OPMAIIIO 3
PI3HUX JKepel.

4. YMiHHA pO3B’s3yBaTH TIOCTABIEHI 3amaui Ta mnpuiiMaru
BIAMOBITHI OOTPYHTOBAHI PillICHHS.

5. YMIHHA TPOBOIUTH MOCTI/DKEHHS Ha BiANOBIHOMY piBHi,
MAaTH JOCHIOHHIBKI HABUYKH, 11O BHSBISIOTECS Y  34aTHOCTI
(GopmysaTu (pobisiumn npeseHTanii, a0 TPEACTABIAIOYH 3BiTH) HOBI
IPOAYKTH B 00paHiif ranysi, BUOMpATH HAJIEKHI HAIIPSIMH 1 BIAMOBIIHI
METOJH JUlsl IX peaiizanii, Oepydn 10 yBard HassBHI PeCypCH.

0. 3HaHHs Ta PO3YMIHHS [IpeAMETHOI 00macTi Ta (axy.

7. HaBuuku BUKOpHCTaHHS 1H(QOPMALIHEX Ta KOMYHIKATHBHHX
TEXHOJIOTIH, BIPOBA/DKEHHS KOMII IOTEPHHX IIPOrpamM Ta BHKOPHC-
TaHHS ICHYFOUHX.

@daxoBi KOMIIETEHTHOCTI
(DPK)

1. bazoBl 3HaHHg (yHIAMEHTAJIBHUX HayK, B 00Ca3i,
HEOOXITHOMY JUISl OCBOEHHS 3araJibHO-NPO(EeCIHHMX IUCIHIIIIH.

2. basosi ysiBieHHs 1npo Oy[0BYy, NPHHIMI Iii, 0COOIHBOCTI
CTPYKTYpU Ta (DYHKIIIOHYBAHHS IHTENEKTYallbHUX pPaJiocHCTeM
PI3HOTO NPU3HAYECHHS Ta IX OCHOBHI XapaKTEPUCTHKH.

3. basoBl 3HaHHA  OCHOBHHX  TIOJIOMKEHL  KOHIEIIIT
KOMIUIEKCHOI 0 3a0e3reyeHHs Oe3neKu cMapT [PUCTPOIB 1 BOYIOBAHUX
CHCTEM, arnapaTHO-IPOrPaMHOrO 3a0e3nedyeHHs
Tenepaiioin(GopMaliiHUX TPUCTPOIB.

4. Ba3oBl ysBIIeHHs 1po 3acobu BUMIPIOBAHHS XapaKTePHCTHK
BY3JIB Ta IPHCTPOIB EJECKTPOHHUX CMAapT MPUCTPOIB 1 BOYJIOBAHHX
CHCTEM, X HajxaroJRKEHHA Ta ,‘C[iaI'HOCTHKy.

5. BasoBi ysBJIeHHS PO Cy4acH! KOMIT IOTEpPHI TEXHOJOrT Ta
IHCTPYMEHTH 1H)KEHEPHHUX 1 HAyKOBHX pO3paxyHKiB, 00poOiieHHs
manux, 3D-rpadiku, MomeTrOBaHHS Ta ONTHMI3aIli, cydacHi 3acobu
1H(pOpMALIHHIX TEXHOIOTIH.

6. BasoBi 3Hanus npo (QYHKUIOHYBaHHS TeJIeKOMYHIKAliiHOL
cucreMu  Ha  0a3l  pI3HUX  TEXHOJNOTIH y  BLAMOBLAHOCTI
TEJNIeKOMYHIKAIIMHIM CTaHapTaM i IPOTOKOIaM.

7. Po3ymiHHS OCHOBHHX METOMIB aHANi3y Ta CHHTE3Y
KOMITOHEHTIB Ta IPUCTPOIB EJNEeKTPOHHUX cMapT Ta BOymoBaHOi
TEXHIKH.

8. BazoBi ysBIIEHHS PO CYYacHI pecypcH HAYKOBO-TEXHITHOT,
JIOBIJIHMKOBOI Ta HAYKOBOI 1H(OpMAaIlii.

9. ba30Bi ySBIEHHS ITPO METOJIOJIOTII0 HAYKOBHX JOCTI/IVKEHb.




@daxoBi KOMIIETEHTHOCTI
npodeciiiHoro
cupsimyBanns (OKC)

baox 01: Cmapr npucrpoi Ta BOygoBami cucreMu B
paaioeeKTpoOHiIi Rt

1.1. Po3ymiHHSI OCHOB aHANOTOBOI Ta IU(PPOBOT CXEMOTEXHIKH,
MIKpPOIPOLECOPHOT TEXHIKH CMapT Ta BOYIOBAHHX CHCTEM.

1.2, 3HaHHA OCHOBHUX HAIPSMKIB peaizalii MIKpOIpoecopHux
CHCTEM, CMapT-IIPHCTPOIB, CEPENOBHII IX PO3POOKH, 3aCTOCYBANHS B
PIZHUX TaTy3aX HAYKH 1 TEXHIKH. AE

1.3. 3Hanns ocoOMUBOCTEH MONIMPEHHS XBUIL-HOCITB CHIrHAJIB
Ha Tpacax Iepe/laBaHHs  1H(popMamil Ta MIKPOXBHIBOBHX CMapT
IPUCTPOIB IX BUIIPOMIHIOBAHHS 1 IPUHMAHHSI.

1.4. Po3ymiHHS OpUHIUIIB TOOY0BH OaraToKaHaILHUX CHCTEM
3B’SI3Ky Ta IepenaBaHHs 1H(GOPMAIUT, MOAYJIR 3B’S3KYy cMarp Ta
BOYIOBaHUX CHCTEM, TeJepaioiH(popMaliiHIX TEXHOJIOT.
buok 02: Cmapr npuerpoi Ta BOyZoBaHi cucremum B
MeiaiHzkeHepil

2.1. 3HaHHA PO cydacHl TEXHOJIOTII 3amucy, MepeTBOpens Ta
B1100paskeHHst iH(popMalrii.

2.2.  Posyminng  OyIOBM, NOpUHOHUNY i1, OCHOBHHX
XapaKTepUCTUK LU(PPOBOro, kadelbHOro Ta cMmapT TeinebaueHus 3
BOY/TOBAHHUMH CHCTEMAMH.

2.3. 3HaHHA CTPYKTYpH Ta OCHOBHHUX XapaKTEPHCTHK CHCTEM
11 (poBOro, KabeJapHOr0 Ta CMapT TeJieOaueHHs.

2.4, Po3yMiHHS UpHHOHOIB (QYHKIIOHYBAHHS CHCTEM 3
MIKPOXBHIBOBHMH BOYOBAHHMH TIPHCTPOSIMH Ta CMapT aHTeHAMH Ta
IPUHIHIIB IX POEKTYBAHHSI.

7 — Ilporpamui pe3yJbTaTH HABYAHHS

3uanus (3H)

1. 3HanHs npuHUKNIB 1o0yI0BH paxioTexHidHux cucrem (PTC)
3a 1X NIPU3HAYEHHIM, a caMe, paaioIoKaIliiHUX pajlioHaBiraniiHmx
CHCTEM Ta CHCTEM IlepelaBaHHs 1H(popMallii.

2. Bono\iHHA NPUHIMIIAME CUCTEMOTEXHIYHOTO TIPOCKTYBAHHSI,
3HAHH:] OCHOB PO3paxyHKY Ta IIPOEKTYBAHHS CTPYKTYPH CMapT
IPUCTPOIO Ta BOYJOBAHOI CUCTEMH Y PATIOTEXHIUHHX TPUCTPOSX Ta
MeJlia IPUCTPOSIX, SIKI BXOJSATH J10 iX CKIIamy.

3. 3HaHHS METOJUK BHIPOOYBAHHS, €KCIEPUMEHTAILHOIO Ta
TEOPETUYHOIO JIOCHI/PKEHHST OKPEMHX BY3JIIB CMapT CHCTEM Ta
BOYIOBaHHX IPUCTPOIB 1 PAAIOTEXHIYHUX CHCTEM B ILJIOMY.

4. 3paHHS B rajiy3i iH(GOpMaTHKH H cydacHHX iH(OpMaLiiHuxX
TEXHOJIOT1H; HABHYKH BHKOPHUCTAHHS NPOTPAMHHX 3aC06IB pO3pOOKH,
CTBOpeHHsl 0a3 JaHUX 1 BHKOPHCTAHHS IHTEpHET-pecypciB; HABHUKH
POBOTH Y KOMIT' FOTEPHHX MEPEkKax.

5. 3HaHHsI OCHOBHUX MPUHIUIIB (YHKIIIOHYBAHHS Ta TEXHOJIOTIT
CTBOPEHHS CY4aCHHX CMapT-ITPOJIYKTIB.

6. 3HaHHs NPUHIUIIB T00Y/10BH Ta (DYHKUIOHYBaHHS, Teopii Ta
METO/(IB IPOEKTYBAHHS CYYACHUX BOY/IOBAHUX PUCTPOIB Ta CHCTEM.

7. 3HaHHs BJIACTUBOCTEH Ta OCHOBHMX I1apaMeTpiB 3acodiB
BHSIBJICHHS, K1 0a3YIOTBCS HA PI3HUX (PI3UUHHX PHHITHIIAX.

8.  3maHHa  (QIBMYHHX  OPHHUMNIB  (QYHKIIOHYBaHHS
PaIiOTEXHIYHUX IPHUCTPOIB Ta CHCTEM 3aXUCTY iH(popmarrii.

9. 3HaHHS OCHOBHHX NIIAXIB MIJBHINEHHS 3aBaJ0CTIHKOCTI
panioTeXHIYHUX IPUCTPOIB 1 B IIIIOMY CHCTEMHM 3aXHCTY iH(OpMaIii.

10.  3maHHa METOAMKM IUTAHYBAHHS 1  [POEKTYBAHHSI
TEJIEKOMYHIKAIIHHUX MepeK Ta BMIHHS 3aCTOCOBYBATH 11 [pH
BUKOHAHHI NPOEKTHUX 3aBJIaHb, BOJIOJIIHHS OCHOBHHMH METOJAMH i
METOMUKAMH  PO3paxXxyHKIB, HEOOXIJHMX [pH IUIAHYBAHHI T4
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IIPOEKTYBAHHI TEJIEKOMYHIKAIIIIHHUX MEPEeK.

11. BonoxminHg OCHOBHUMH TEXHIUHHMH XapaKTepPUCTHKAME 1
rapaMeTpaMH MEPEXHOro OONaJHaHHs Ta yCTaTKyBaHHS 1 3aTHICTD
omepyBaTH HUMH Uil 1OTped OOIpYHTOBAaHOTO BHUOOPY MEPEKHOIO
o0J1a/lHaHHS Ta YCTaTKyBaHHS [IPU IIPOEKTYBAHHI MEPEKI.

12. 3HanHa 3aco6iB Ta METOAIB OXOPOHH Tpali [pH
sBupoOuuiTEl PTC.

13. BoslopiHHS [MTaHHSMH oOprasizamii Ta yIpaBIiHHA
BHPOOHHMIITBOM MaTepialiB, KOMIIICKTYIOUHX Ta npuctpois PTC.

14. 3patHicTh aHAi3y TEXHIKO-€KOHOMIUHMX ITOKa3HHKIB,
HaJIi{HOCTI, eprOHOMIYHOCTI, MATEHTHOI YHCTOTH, MOTped PHHKY Ta
IHBECTHIIIHOTO KIIMATY.

buaok 01: Cmapr npucrpoi Ta BOyZoBaHi cHCTEMH B
pamioeseKTpOHili

1.1. 3HaHHA CydyacHHX Cepe/IOBHIN PO3pOOKH Ta HaJaro/KeHHs
MIKpOIPOIIECOPHUX CMAPT PUCTPOIB 1 CHCTEM.

1.2. 3HaHHs HOBITHIX HANPSAMKIB peaizaliii MiKporpoiecopHux
CHCTEM, IIEPCIEKTHUB 3acTOCYBAaHHS MIKPOKOHTpOJEPIB Yy cMapT
IpUCTposIX 1 BOynoBanux cTpykrypax PTC.

1.3 3nanns ocobOnuBocTed Ta NPHHIUINB POOOTH MOJIYJIIB
3B’A3KY Ta IepejaBaHHs 1H(popMallii Mo aHajJoroBHX Ta LU(POBHX
KaHajIax y cMapT IPUCTPOSAX Ta BOYIZOBAHHUX CHCTEMAX.

1.4, 3nauug Teopilf Ta METOMIB pPO3PaXyHKY MIKPOXBHIILOBHX
CMapT NPUCTPOIB, KaHAIIB Iepe/laBaHHs aHAJIOrOBHX Ta LH(PPOBHX
IOBIIOMJIEHb B yMOBaxX BIUIMBY 3aBaJl Ta 3 BpaxXyBaHHIM
ocoOMMBOCTEN MOMIUPEHHS PaJiOXBUIIb.

baok 02: Cmapr mppuerpoi Ta BOyZoBaHi cucreMu B
MeaiaiH:KeHepil

2.1. 3unanHs npHHUMOIB  1O0OYJO0BHM Ta  (PYHKIIOHYBAHHS
BOY/IOBAaHMX CHCTEM IIEPETBOPEHHS Ta BioOpaskeHHS iH(opmarii,
0cOOMMBOCTEH KOHCEpPBYBAHHS, JIOBFOTpPUBANIOro 30epiraHHs Ta
SIKICHOTO BIITBOpPEHHS 1HpOpMaIlii y cMapT IMPHCTPOSIX.

2.2. 3HaHHS METOJIHK PO3PaxyHKY Ta NPOEKTYBAHHS CTPYKTYPH i
OCHOBHMX BY3JI1B MIKPOXBUJIBOBUX BOYZOBaHUX 1 CMapT IPUCTPOIB.

2.3. 3HaHHs NPHHUHUIIB NOOY/A0BH Ta Q)yHKuloHyBaHHH CHCTEM
nudposoro, kabeapHOro Ta cMapT TenedaueHHs.

2.4. 3paHHsg  METONIB  BHMIpIOBAHHSI  [apaMeTpiB  Ta
XapakTepUCTHK BY3JIB Ta MPUCTPOTB cHCTEM HU(POBOIO, KaOEIBLHOIO 1
cMapT TenedaueHHs, a TAK0K METOJUKH IX pO3paxyHKy Ta po3poOKH.

VYminus (YM)

1. YMiHHS IPOBOJUTH PO3PAXyHKH PAJIOTEXHIUHUX CMapT Ta
BOYJOBAHUX CHCTEM pPI3HOrO IPU3HAUYCHHS i3 3aJaHUMM (PYHKIISAMHU,
BUOHpATH KOMIIOHEHTH Ta 3aCO0H €IEKTPOHHOT TEXHIKH JUIsl HUX.

2. YMiHHS 3JIHCHIOBATH BHIIPOOOBYBAHHS CMapT HPUCTPOIB 1
BOYJIOBAHMX CHCTEM, a TAKOMK JIOCIIJPKEHHS 1X BIACTHRBOCTEH,

3. YMiHHA BHKOPHCTOBYBATH 3acO0H CHCTEM pO3poOKHM Ta
ABTOMATH30BAHOTO IPOEKTYBAHHS, YMIHHSA aHaIi3yBaTH HAYKOBO-
TEXHIYHY JTepaTypy, ¥y TOMY YHCII IHO3EMHOIO MOBOIO, LIOJIO CTaHY,
TEH/CHIIH Ta pO3BUTKY €IeKTPOHHOI TeXHIKH Ta cyuacHux PTC.

4. YMIHHS OIpalbOBYBaTH TEKCTOBI, rpadivui, ay/io jaHi 3a
JIOTIOMOTOIO CIIEIiaNi30BaHIX KOMIT IOTEPHUX [IPOrpam.

5. VYMiHHA [OEJHYBaTH Pi3HI BHOH JaHUX B  OJHOMY
MYJIbTUMEIIHHOMY TPOAYKTI i3 IHTEPAKTHBHUM KEPYBaHHSAM JUIs
PO3B’sI3aHHS 33724 TPAKTUIHOTO 3MICTY.

6. 3JIaTHICTh PO3POOJISTH CMApT - MPUCTPOT Ta MOMIYJII 3B S3KY
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BOYIOBAHUX CHCTEM BiJIIOBIIHO JIO AIIOYHX crienuikaiiit Ta iHIAX
HOPMATHBHHX JIOKYMEHTIB.

7. Vminmg 3mificeutd  BuGip onTuManbHOI KoHGiryparii
BOY10BaHOI CHCTEMH, TPOBECTH PO3PAXYHKH CKIANOBUX il YaCTHH.

8. Vmimms anamizyBaTd iHhopMauilfHl CHTHaIM —CMapT-
npHCTpoOiB, y TOMY uYHcHi CHPHYMHEHI TMOPYIICHHAMH TIpU
30BHIIIHLOMY BTpPYUYaHH.

9. 3marHICTH O PO3PAXYHKYy OKpeMHX By3TiB i  Onokis
BOYZIOBaHOT CHCTEMH Ta CMapT MPHCTPOIO.

10. Yminng chopMy tOBaTH TEXHIYHE 3aBIAHHSI 1O IPOCKTY
CMapT MPHCTPOO UM BOYIOBAHOI CHCTEMH Ha TIiICTaBi aHamlizy moTped
i BIMOT 3aMOBHHMKA, CIUIAHYBATH JIOTIUHY CTPYKTypy IPHCTPOIO, @ HA
il ocHOBI ()i3MuHy CTPYKTypy PamiOTEXHIYHOI CHCTEMH B I{IOMY Ta
chopMyTIOBATH TEXHIUHI BUMOTH JI0 il KOMITOHEHTIB.

11. VYwMinEsS KOHGirypyBaTH TNpPOTOKONH MapuIpyTusamii y
By3/1aX TeJICKOMYyHIKalliiiHux Mepex B o0Ocs3i, HEOOXIHHOMY M
BHKOHAHHS 00G0B'13KIB CHCTEMHOTO afMiHicTpaTopa.

12. VYwmiuus aHami3yBaTH BHUPOOHHMYY CHTYaIlil0  IIOIO
BUKOHAHHS HOPM 1 npaBui Ge3MeKu Ipali, 3JaTHICTh OLIHIOBATH
BIUIMB HA JOBKUUIS TEXHOIEeHHHX (DAKTOpIB, BIACTUBHX BUPOOHHULITBY
xomIuekTyounx ta npucrpois PTC.

13. 31aTHICTD OIHIOBATH BIUIMB TEXHIYHHX Ta OpraHi3alliiHHX
daxTopiB Ha MPOAYKTHBHICTH mpaii Ta epeKTHBHICTH BAPOOHHUTBA
PTC.

14, VMiHHS Ha OCHOBI KOHCTPYKTOPCBHKOI JOKyMEHTalli Ha
npuctpoi PTC Ta HOpMaTHBHOI JOKYMEHTALi raiysi i miIpHEMCTBA
pospaxysatu norpebu  BupoOmmurea PTC y  marepianax,
KOMITTEKTYIOUMX, CKJIajli Ta KiMBKOCTI MPAIIOIOYHX, TEXHOJOITUHOMY
obanHaHHI.

Baox 01: Cvapt mnpucrpoi Ta BOyAOBaHi cHCTEMH B
panioesiekTponimi

1.1. YMiHHg 0XapaKTepu3yBaTH KOMIIOHEHTH MiKPOIPOLECOPHOT
cMapT 4d BOYZI0BaHOI CHCTEMH.

1.2. YMiTH mporpaMyBarH y Cyd4acHHX Cepe/IOBHINAX PO3pOOKH
Ta HaJIAroMKEHHS  MIKPOMPOLIECOPHUX CMapT NPHCTPOIB  Ta
BOymOBaHMX cHcTeM, BHUKopHcTOBYBaTH 3acobu CAIIP i ix
IIPOEKTYBAHHS.

1.3. YMiHHs IpOEKTyBaTH MOAYJI 3B’ 3Ky cMapT Ta BOyJ0BaHHX
CHCTEM, KAaHAM [IepeJaBaHHs aHaJOrOBUX Ta IM(POBUX IOBIIOMIECHDL
B yMOBaX BILIMBY 3aBaJ( Ta OCOOIUBOCTEH MONTMPEHHs PaliOXBHIIb.

1.4. VMiuHA po3pobIsTH CTPYKTYPHY cxeMy OJIOKIB 3B’3Ky Ta
TniepeqaBaHHs iH(opMallii, BECTH po3paXyHKH OCHOBHHX NapaMeTpiB Ta
XapaKTepUCTHK MIKpOXBHJILOBHX CMapT TpPHCTPOiB 1 cHcTeM
pamio3B’s3Ky.

Baok 02: Cwmapr npuctpoi Ta BOYAOBaHI CHCTEMH B
MegiaiHKeHepil

2.1. YMiHHA TIpOeKTyBaTH CTPyKTypy BOYNOBaHHX IIPHUCTPOIB
3amUcy, NepeTBOpeHHs i BimoOpaxeHHs iH(opMamii Ta BHKOHYBaTH
pO3paxyHOK iX OCHOBHHX BY3IiB, OIiHIOBaTH IPAIlE3/IaTHICTh,
JiarHOCTYBATH Ta HAJAroKyBAaTH IIPUCTPOI 3alHCy Ta BIATBOPEHHS
iH(dopmarii.

2.2. YMiHHS IPOBOIMTH BUMIPIOBAHHS IIapaMeTpiB BOYIOBaHHX
MIKpPOXBHJILOBUX [PHUCTPOIB, CMapT aHTEH Ta IX €KCIEPHMEHTAIIBHE
JOCIIJIKEHHS. '
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2.3. VMiHHS OIIHIOBATH AKiCTh MpaLE3[aTHICTh, MiarHOCTYBaTH
Ta HAJATOUKYBATH CMAPT-IPHCTPOI CHCTEM IH(POBOTO TeneOaIeHH .

2.4, YMIiHHS IPOEKTYBATH Mepexi H(pPOBOTO, KabeIBHOTO Ta
cMapT TenebadeHHs.

Komynikauis (KOM)

1. VMIHHS CHiIKyBaTHCh, BKIIOYAIOYM YCHY Ta IIHCBMOBY
KOMYHIKAIif0 YKpaiHCHKOIO Ta IHO3eMHOIO MOBamH (aHIIIHCBKOIO,
HIMEIBKOIO, iTalilchKoI0, (paHily3bKOI0, iCHaHChKOIO).

2. 3MaTHICTh BHKOPHCTAaHHS Pi3HOMaHITHMX METOJIB, 30Kpema
cyyacHux  imQopMmaiuifiHux ~— TeXHOJOriH, mig  eheKTHBHOTO
CIIiNKyBaHHA Ha podeciliHoMy Ta collialbHOMY DIBHSIX.

ABTOHOMIsI
i BignosixaapHicTh (AiB)

1. 3maTHicTb amanTyBaTHCh A0 HOBHX CHTyalliil Ta mpuimaTi
BiMOBI/THI pilIEHHS. :

2. 3patHicTh  yCBioMIIIOBaTH ~ HEOOXIHICTE — HABYAHHS
YIIPOJIOBXK YCHOTO JKUTTS 3 METOKO IIOrNMHOIeHHs Ha0y THX Ta 3100y TTsI
HOBHX (DaXOBHX 3HAHB.

3. 31aTHICTD BiAMOBIJANBHO CTABHTHCE 0 BHKOHYBAaHOI poOOTH,
caMOCTIHHO TpuiiMaTH pilIeHHS, JOCATATH IIOCTAaBJICHOI METH 3
IOTPUMAHHSIM BHMOT IpoheciiHOT eTHKH.

4,  3pmaTHICTE  [EMOHCTPYBATH  PO3YMIHHS  OCHOBHHX
eKOITOTIYHMX 3acajl, OXOPOHHM Ipalli Ta Ge3meKu KUTTENLIIBHOCTI Ta iX
3aCTOCYBAHHS.

8 — PecypcHe 3a0e3nedeHHs peajizanii nporpamMm

Cnenudivuni 85% HayKOBO-TIEJATOTIUYHIX MPAliBHHKIB 3afisHUX 10 BHKJIAJaHHSI
XapaKTePHCTHKH npodeciiiHo-opieHTOBAaHHX ~ AUCHUIUIIH 3  OCBITHBOI ~MPOrpaMH
KaIpOBOro «CmMapT mpUcTpoi pamioeeKTPOHIKH i BOyJOBaHI CHCTEMU» MArOTh
3a6e3medeHH HAyYKOBI CTYIIeHI Ta BUCHI 3BaHHIL.

Coenndivni Bukopucranus:

XAPAKTEPHCTHKH 1) cyyacHoro obyaTHaHHS, BUMIPIOBAJILHOI aaparypH Ta
MAaTepiaJbHO-TEXHIYHOr0 | EJIEKTPOHHHX KOMIIOHEHT NPOBITHUX KOMIIaHiMH, 30KpeMa:
3a0e3meyeHH - ananizatop cuektpy Rohde Schwarz HMS-3000;

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

- mynstamerp Rohde Schwarz HAMEG HMC 8012;

- io"epu kabensuoro Th KAON KCF-220, K-E;

- tiorepu edipaoro Tb ROMSAT T2550, THOMSON THT 702,

- TioHep cynythukosoro Th VDB-S;

- USB npucrasku ocmiorpadivni Instrustar PC-OSCILLOSCOPE
ISDS210B;

- HayaropKyBaitbHi Moxyni ESP32-Devl;

- ganaro;prysatbHi iatt NUVOTON NU-LB-NUC140;

- Gnoxu xueienHs Programmable DCLAB POWER SUPPLY AX- -
3005PQ;

- HaBJaIbHO-HamarouKy BapHuH crenx OPEN SYSTEM
EV8031/AVR;

- TpancMomyssTop cuctemu L{Th;

- BuMiproBau piBust eyekrpoMartitHoro noiust AKTAKOM ATT-
8509;
2) MaKeTiB Cy4acHHX OXOPOHHUX CHCTEM Ta CEHCOPIB;

3) MakeTy npHcTpoIo 00’ enHaHHA cTBOJIB PPJI;
4) 6azoBoi cranuii MobimbHOrO 38’ 13Ky LifeCell;

5) cy4acHUX KOMYyHIKaliffHHX, KOMIT FOTEPHHX MEPEK, MPOrpaMHUX
3aco0iB Cisko Packet Tracer, KoOMyTaTopiB, MapuIpy TH3aTOPIB
MEpEex;

6) CyyacHHX KOMIT IOTEpPHHX 3ac00iB Ta IpOrpaMHOro 3abe3neYeHns,
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7) nporpammo-anaparux 3acobis PSoC Creator Ta HaBYaJIbHOL

Ta BOYIOBAHUX CUCTEM.

i 6perais: Samsung, Apple, Huawei (Honor), Xiaomi (Redmi),

Lenovo.
Crnenudiuni xapakrepH- BukopuCTaHHS ~ BIPTYaJbHOr0  HABYAJIBbHOIO  CEPEMOBHUIIA
cruku indopmaniiino-ve- | Hamionansroro — ymisepcutery — «JIbBiBCbKa HOJTIITEXHIKaY

TOAUYHOro 3a0e3nevyeHHsI

ABTOPCHKHX PO3POOOK HAYKOBO-IIEAArOridHUX MPAIliBHAKIB.
BHKOPHCTAHHS Cy4YacHHX MPHKIaIHKX MPOTpaM:

- 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 — AkanemMiyHa MOOLILHICTH

HanionaabHa KpeauTHA

MOOLILHICTE

cuTeToM «JIBBIBCHKA MONTITEXHIKA» TA YHIBEPCHTETAMHU Y KpaiHH.

Misknapoana kpeautHa | Ha

MOOIIBHICTL

OCHOBI ~ JIBOCTOPOHHIX ___JIOTOBODIB

3aK/IalaMK 3apyODKHUX KpalH-IIapTHEPIB.

Haguannst iHo3eMHHX 310- | MOX/IHBe ITiCJIsl BUBUSHHS KypCy YKPaiHCBKOI MOBH.

OyBauiB BHINOT 0CBITH

2. PO3IIOALI 3MICTY
OCBITHBO-ITPOD®ECIHHOI IPOTPAMHA

rmats PSoC 4 PIONEER KIT j1s mpoeKTyBaHHs MIKPOIIPOLIECOPHUX

8) cyuacHe 00aIHAHHS Ta CIEKTPOHH] KOMIIOHEHTH POBIIHHX dbipm

Ha ocHOBi JBOCTOpOHHIX _jorosopis Mix Hamionanenum yHiBep-

Misk  HamioHansHEM
yHiBepcuTeTOM «JIpBIBCHKA MONITEXHIKA» TA BUIIUMH HABUAIBHUMH

3A TPYIIAMM KOMIIOHEHTIB TA TMKJIAMHA HII[FOTOBKH

O6csr HaBYATBHOTO HaBAHTAKEHHS 3100yBaya BHIOI OCBITH
(xkpenutiB / %)
No O60B’s13K0BI Bubipkosi
I ’,;[ [Tk miaroToBKH KOMIIOHEHTH KOMITOHEHTH Bceroro
OCBITHBO- OCBITHBO- 33 BECh TEPMiH
npogeciinoi npodeciiHol HaBYaHHS
IPOTPaMu IPOrpamMu
1 2 3 - 5
1. HHKH 3arajbHOl 6/6.,6 3 /3,33 9/10
i ATOTOBKH
2. | Lerapodiceliyol 60/ 66,7 21/23,33 81 /90
I AIFOTOBKH
Bcporo 3a BeCh TEPMiH 66 /733 24 /26,7 90 /100
HaBYAHHS
3. IlepeJiik KOMIIOHEHTIB OCBITHLO-NpodeciiHol nporpamu
Ko u/n KoMIIOHEHTH OCBITHBOI IIPOTpaMH KinpKicTh dopma
(HaBYabHI AMCLHILIIHK, KYPCOBI IPOEKTH (poOOTH), KPEJIUTIB HiACYMK.
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MIpaKkTHKH, KBaJidikauiiina poboTa) KOHTPOJTIO
1 2 3 4
O00B’A3K0BI KOMIIOHEHTH CHENiaJbHOCTI
1. Huxn 3a2anbnoi nidzomosxu
CKl1.1. | ExoHoMika Ta ynpaBiaiHHS MiAMPUEMCTBOM 3 mc. a1k
CK1.2 |InozemHa MOBa 3a mpodeciiftHUM CIpsSMYBaHHIM 3 . 3amk
Bchoro 3a HHKIL: 6
2, Luxn npoghecitinoi niozomosxu
CK2.1. |IIpoekTyBaHHS paJiOTEXHIYHHX CHCTEM 5 eK3aMeH
CK2.2. | [IpoekTyBaHHsA TEICKOMYHIKalliiHUX CHCTEM Ta 5 eK3aMel
Mepex
CK23 pyqaCHi MEeTO 1 3a0e3MedeHHs HaaiiHHOCTi 5 —
iHOopMaIiitHIX cHcTeM
CK2.4 | BOynmoani mpucTpoi y palioeneKTpOHHHX CHCTeMax 5 €K3aMeH
CK2.5 | AnapatHo-nporpamue 3aGesnedeHHs Teiepanioindopma- 3 ex3aMen
LIHHUX TEXHOJIOT1H
CK2.6 | IIpoexTyBaHHS cMapT IPUCTPOIB 4 . 3amix
CK2.7 | TIpoekTyBanHs cMapT mpHCTPOIB, KypcoBa poGoTa 2 muc. 3aiik
CK2.8 | BOyznosani mpucTpoi y pamioeIeKTPOHHHX CHCTEMAX, y) mad. 3aiK
KypcoBa pobora
CK2.9 |IlpakTuka 3a TeMOIO MaricTepchbkoi KBatidikamiiHoT 9 . 3aix
pobotu
CK2.10 | BuxkoHaHHs MarictepchKoi KBatidikamiifHoi po6oTu 19,5
CK2.11 3axucT Marictepchkoi KBatidikariiinoi po6oTu 15 Heprxasua
? arecraris
Beporo 3a nuki: 60
Bcroro 3a 060B’3K0BI KOMITOHEHTH: 66
Bu0ipkoBi KoMIoHEHTH OCBITHLO-TIpOdeciiiHol mporpaMu
BubipxoBi 6,10KH KOMIIOHEHTIB
1. Huxn 3aeanbroi niozomosku
Beporo 3a uui: | 3 €K3aMeH

2. Lurn npoghecitinoi niocomosxu

Bubipkosi komnonenmu 610Ky 01: CmapT npuctpoi Ta BGYI0BaHI cCHCTeMH B pajlioe/eKTpoHili

BB1.1 | 3axucr indopManii y cMapT-pHCTPOsIX i cHcTeMax 3 aug. 3amik
Bb1.2 Mopmyni 38’ 13Ky BOyJOBaHHX CHCTEM i CMapT IPHUCTPOIB 4 CK3aMCH
Bb51.3 CucTteMu paziosB’ 43Ky Ta nepefaBaHHs iHdopMaltii, ) . 3arix
KypcoBa poboTta
Bb1.4 Mogyni 3B’ s13Ky BOYZOBaHHX CHCTEM i CMapT MPHCTPOIB, ) mud. 3amix
KypcoBa pobora
BB1.5 CucreMu panio3s’si3Ky Ta nepeaBaHHs iHGopMarii 5 |
eK3aMeH :
|
Bceroro 3a mukin: 16 :
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Buéipkosi komnonernmu 6a0ky 02: CmapT npueTpoi Ta BOY10BaHi CHCTEMH B mejiaimkenepii

Bb2.1 BO6yaoBaHi MpUCTPOl CHCTEM ITEPETBOPEHHS Ta 2 eK3aMeH
Bij00OpaKeHHs iHpopMarti
BB2.2 | Lludppose, kabenpHe Ta cMapT TeleOauCHHs -4 eK3aMeH
Bb2.3 ITudpose, kabenpHe Ta cMapT TesiebaYeHHs, 2, . 3amiK
KypcoBa podoTa
BB2.4 | BOynoBaHsi npucTpoi CHCTEM IIEPETBOPEHHS Ta 2 . 3aiK
BijoOpaken s indopmaltii, Kypcosa pobora
BB2.5 | Mynsrumeniiini TeXHoOIOTIT 3 Juad. 3amK
Beporo 3a MUK 16
Bu6ipkoBi KOMIOHEHTH iHITHX 0CBITHLO-NPOQECiiiHUX porpaMu
Beroro: 5 Jud. a1k
Beroro 3a BUOIpKOBI KOMITOHEHTH 24
Bchoro 30 ocBiTHRO-1Ipodeciiiny porpamy 90

4. ®opma arecrauii 3100yBayiB BUIIOT 0CBITH

Arecraris 37100yBayiB BUIIOI OCBITH — I1€ BCTAHOBJICHHS BiANOBIAHOCTI PIBHS
Ta 00CATy 3HAHb, yMiHbL Ta KOMIIETEHTHOCTI 3/100yBaya BHINOI OCBITH, SIKHH
HABUYAETHCS 33 OCBITHBHOIO [IPOIPAMOI0, BUMOTaM CTaH/apTiB BHIIOI OCBITH,

ATecTallis BUIYCKHHKIB creriansHocti 172 «EnekTpoHHi KoMyHikamii Ta
pajlioTexHika», OCBITHbOI Tmporpamu «CMapT MPUCTPOi PaiOENEKTPOHIKA |
BOYI0BaHi CHCTEMU» TIPOBOAUTHCS y HOpMI 3aXHCTy KBamidikalilfiHoi MaricTepchKol
poOOTH Ta 3aBEpPIIYETHCS BHIAUYEI0 JOKYMEHTIB BCTAHOBIEHOTrO 3pas3ka Ipo
TpUCYyDKEHHs HOMY CTYIeHsl Marictpa 3 IPUCBOEHHAM Kanidikarii: Marictp 3
eJIeKTPOHHUX KOMYHIKaIliifi Ta pajioTeXHIKH 3a OCBITHEOIO Tmporpamor «Cmapr
IPUCTPOI  PajlioesieKTPOHIKK 1 BOyZOBaHI cucTeMM». ATecTalis 3AIHCHIOETHCS

BIJIKPUTO i TyOIIHHO.
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5. MaTpHust BiAMOBIAHOCTI NPOrpaMHHUX KOMIETEHTHOCTEH
HABYAJbHHM KOMIOHEHTAM

CK1.2

CK2.3

ICK2.6

(CK2.11

Bb1.3

BE1.4

BB2.3

Bb2.4

IHT

* ICK1.1

* ICK2.1

*ICK2.2

* ICK2.2

* ICK2.4
° ICK2.5

* ICK2.7

* ICK2.8
° |CK2.9

* ICK2.10

* [BB1.1

* BB1.2

* BBL.5

° BB2.1

° BB2.2

* BB2.5

3K1

e

3K2

.

3K3

3K4

3KS

3K6

3K7

DOK1

OK2

DK3

OK4

OKS

DKo

®K7

OKS

OK9

OKCI1.1

®KC1.2

®KC1.3

DOKC1.4

OKC2.1

DKC2.2

PKC2.3

DKC2.4
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