Qu HauioHanbHWi TeXHIYHMIA yHiBEpcUTeT YKpaiHu Kadepgpa iHKeHepii
«KUIBCbKUWA NOMTEXHIYHUW IHCTUTYT nporpamHoro 3abesneyeHHA
ag imeni IFOPA CIKOPCHKOTO» & enepretuui (IN3E)

INPOEKTYBAHHA KIBEP-®I3BUYHUX CUCTEM
Po0oua nporpama HaB4yaabHOI AucHuILIiHA (Cunadyc)

PekBi3uTH HABYAJILHOI JUCHUILTIHA

PiBens BU1IOT OCBiTH Mepunii (dakasaBpcbKMii)

I'anys3b 3HaHBL 12 TndopmaniiiHi TEXHOIOT1

CrneniajbHIiCTh 121 TmxeHepis nporpaMHOro 3a0e3neueHHs

OcgiTHsI mporpamMa [mxeHepist mporpaMHOro 3a0€3MEUCHHS IHTEIEKTyalIbHUX KiOep-(Pi3nIHUX CHCTeM
B €HEPTEeTHIII

Craryc AUCHUILIIHA HopmarusHa

®dopMa HABYAHHS O4YHA(JIEHHA)

Pik miaroroBku, cemectp | 2 Kypc, BECHIHUMA

Oo0csr THCHUTLTIHA 4 xpen/120 rox.(nexmiit 36 rox., mpakt. 36 roxa., CPC 48 rox.)

CemecTpoBHii KOHTPOJIBL/ | 3aJiK, MKp
KOHTPOJIbHI 3aX011

Po3kian 3aHATH http://rozklad.kpi.ua/

MogBa BUKIAJaAHHS VYkpainceka/ Aurmiicska/Himerska / @paHiy3bka

Indopmanist mpo JlexTop: a.1.H., mot. ®enoposa Haramist Bomogumupisaa, Natasha f@ukr.net,

KepiBHMKa Kypcy / telegram, viber, Zoom session

BHKJIa/1a4iB [MpaxTuysi: acuct, Imutpenko Onekcanapa AnaroniiBHa, telegram, viber, Zoom
Session

Po3mileHHst Kypcy https://classroom.google.com/c/NTkOOTIyNzMwNTUy?cjc=kigvh7x

IIporpama HaBYAJIbLHOI 1Y CHUILTIHI
1. Onmuc HaBYAJBHOI AUCHMILIIHY, il MeTa, IpeMeT BUBYAHHS TA Pe3y1bTAaTH HABYAHHS

Mertoro aucuuruiiau «IIpoexkryBannsi kidoep-ismunux cucrem» € HaOyTTS 3HaHb Ta MPUHLMUIIIB
pPO3pOOOK MPOrPaMHUX 3aCTOCYHKIB sl KiOep-(i3MUHUX CHUCTEM, IO Hajaae 3Mory e(deKTHBHilIe Ta
SKICHIIIE YIPAaBJIATH MpolecaMu Kibep-(pi3uuHUX CUCTEM, IMiJIBUILYIOUH CyMapHHUM KoedillieHT KOPUCHOT
il

[Tpenmerom nuctumiaingn  «IlpoexkTyBaHHsi Ki0ep-Qi3MYHHX cucTeM» € cepis MiIXO/iB,
IHCTPYMEHTIB 1 BUKOPHCTAHHSI Cy4aCHHX METOJIIB LIOJI0 MPOEKTYBAHHS Ta PO3POOKH 3aCTOCYHKIB JUIS
K10ep-(pi3UYHUX CUCTEM.

OCHOBHI 3aBJaHHS KPEIUTHOI0 MOXYJIsI.
3riiHO 3 BUMOTaMHM IPOrpamMH HAaBYAJIbHOI JUCHMIUTIHM CTYJEHTH MICJA 3aCBOEHHS KPEIAUTHOTO

MOJTyJIsl MalOTh IIPOJIEMOHCTPYBATH TaKi pe3yJIbTaTH HaBYAHHS:

daxoBi KOMIIETEHTHOCTI:

- 3[aTHICTH 3aCTOCOBYBaTH (yHJaMEHTalbHI 1 MUKIUCHMIUIIHAPHI 3HAHHSA IS YCIHILIHOTO
PO3B'sI3aHHS 3aBJaHb iHXKeHepil mporpamHoro 3abe3nedenus (OK 8);

- 31aTHICTh peanizyBaT (a3u Ta iTepalii KUTTEBOTO IUKIY MPOTPpaMHUX CUCTEM 1H(OpMaIiitHIX
TEXHOJIOTiH Ha OCHOBI BIAMOBITHUX MOJENEH 1 MiIX0/iB po3poOku nmporpamuoro 3adesnedeHHs (OK 11);

- 31aTHICTh PO3POOJIATH Ta KOHCTPYIOBATH MOOLIBHI, KPOC- Ta MYJIbTU-TIATQOPMHI 3aCTOCYHKH,
30Kpema, s Kibep-(i3uYHUX CHCTEM 3 BpaxXyBaHHAM CHEIHU(IKU MpeAMETHOi 00JacTi eHepreTHYHOi
ranysi (OK 20);

- 31aTHICT MOJICITIOBATH MPOLIECH B Kidep-(i3nuHuX Ta eHepreTuyHux cucremax (PK 22);
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- 3IaTHICTh MPOEKTYBATH MpOrpaMHe 3ade3nedeHHs Kioep-¢iznyHux Ta eHepreTnyHux cucrem (DK
23).

3rinno 3 Bumoramu OIIII Imxenepiss mporpamMHOro 3a0e3nedeHHs IHTENEKTyalbHHUX Kibep-
GI3MYHUX CHCTEM B CHEPreTHlll, CTYJACHTH IICJIA 3aCBOEHHA HABYAJIbHOI JUCUUIUIIHM MalOTh
IPOJIEMOHCTPYBATH TaKi pe3yJIbTaTH HaBYaHHSI.

IIporpamHi pe3yJibTaTH HABYAHHSA:

- 3HaTH OCHOBHI ITpoIecH, Gas3u Ta iTepallii >KUTTEBOTO LUKy mporpamuoro 3abdesnedyenns (ITPH 3);

- IlpoBoauT mepeanpoekTHE OOCTEXEHHs IPEAMETHOI 00J1acTi, CHCTEeMHHMH aHajli3 o00'exTa
npoekryBauus (ITPH 10);

- Bubupatu BuxinHi 1aHi JUig IPOSKTYBaHHS, KEPYIOUHCh (hOPMAIbBHUMH METOAAMHU OIUCY BUMOT Ta
mopemtoanns (ITPH 11);

- 3HaTH 1 BMITH BUKOPHCTOBYBATH (yHIaMEHTAILHUI MaTeMaTHUHUIN iHCTpYMEHTapii mpu mooynoBi
AJITOPUTMIB Ta PO3pOOJICHHI cydacHOro nporpamuoro 3abesnedyenns ([IPH 25);

- BmiTi opraHi3oByBaTH, HAJIAIITOBYBATH Ta MPOrpaMyBaT y Komin otepHux mepexax ([TPH 27);

- BMiTu cTBOprOBaTH IMporpaMHe 3a0e3meueHHs IS IHTENeKTyalbHUX KiOep-(i3U4HUX CUCTEM, B
TOMY YHCIIi 3 BpaXyBaHHAM crienu(iku npeaMeTHoi oomacti enepreruunoi ramysi (ITPH 33);

- BMmiTu MozemroBaTH mporecH B Kibep-Giznunux ta eHepretuunux cucremax (ITPH 35);

- Bmitu npoektyBatu mporpamue 3a0esnedeHHst Kibep-¢hizuunux Ta enepreruunux cuctem (ITPH

36).

2. IlpepexBi3uTH Ta MOCTPEKBI3UTH AUCHUILTIHU (MicLe B CTPYKTYPHO-JIOTi4Hil cxemi
HABYAHHS 32 BiIMOBiTHOI0 OCBITHLOIO MPOTPaMoOI0)

BuBueHHs IUCLMIUIIHM CHUPAETbCS HA 3HAHHS, OTPUMaHI 3a IMPOrpaMoOI0 IOMEpe/HIX POKIB
HaBYaHHs 3a crnemjanbHicTio 121 IHxkeHepis mporpamHoro 3abe3neueHHs. CTylAeHTH MalTh JIOCBiA Y
IMIepaTUBHOMY, 00’ €KTHO-OPIEHTOBAHOMY 1 (DYHKIIIOHAJIbHOMY ITPOrpaMyBaHHI.

Buknanenuil matepian mMoxe OyTH 1HCTPYMEHTAJIBHOIO OCHOBOIO JUJISl MIATOTOBKM MaricTepChbKHX
JTUcepTallii.

MuixaucuuriiHapHi 3B’ A3KH 3a0€3MeuyoThesl quctuiuiiHnaMu  «Marematuaauii anamizy, «Teopis
nmoBipHOCTel» «ba3su nanux», «basu nmanux. KypcoBa poOota», «®Pi3MuHI OCHOBM KiOep-(pizuuux

CHUCTEM».

3MicT HABYAJBLHOI JMCIUILIIHHA

Po3ain 1. Konuenuisn «Kidep-¢izuunoi cucremuw». OCHOBHI MOHATTS, NPUKJIAAU. 3arajbHa
ingpacrpykrypa.

Tema 1. TlonsaTTs «kibep-QpizuyHa cucteMay.

OCHOBHI acmeKTH Ta CKJAJOBl €JEeMEHTH TpPaKTyBaHHS MOHATTA «KiOep-pi3uyHa cucrteMar.
[Ipuknagna obnacts - eHepreTuuHa iH@pacTpykrypa. EHepretnuna iHdpacTpykTypa: BU3HAu€HHs Ta
CKJIaJ, eTanmu po3BUTKY. [HkeHepHi cuctemu. CydyaCcHMI CTaH €HEpreTUKHU Ta MEPCHEKTUBU PO3BHUTKY.
Smart House, Smart Grid ta MicroGrid. YnpaBiiHHS TEXHOJOT1YHHMH TIPOIECAMH.

['enepyBaHHs, mepeaadi, po3nojaily Ta croxuBaHHA eHeprii. Enepropunok. Exonoriuni acmnektu
E€HEePTeTUKHU. YTIPABIIHHS MOMUTOM Ha €HEPTii0. 3B'SI30K 3 COLIAIBHOIO, IHPPACTPYKTYPOIO.

Po3aina 2. Kidep-¢iznuna cucrema B eHepreruui. Pi3HoBuam cucrem, ii ocodmBocTi podoTu, ix
BJIACTHBOCTI.

Tema 1. YnpaBiiHHs npoliecaMu €eHepreTUUHO1 IHPPACTPYKTYPH.

LlenTpamizamis Ta JAEUEHTpali3alis YHpaBiIiHHA. [HTerpoBaHi Ta aBTOHOMHI CHCTEMHU
eHeprozabesneueHHs. CuctemMu AucrieTdepusalii: MOHITOPUHT, KOHTPOJb Ta ympasiiHHA. Cucremu
peanbHOro vacy. I'eoindopmartiiini cucremu. CepBicHe 00CTyroByBaHHS €HEPIETUYHUX MEPEXK.

Tema 2. MOHITOPHMHT TEXHIYHOT'O CTaHy Ta PEKUMIB POOOTH €HEPreTUYHOI IHPPACTPYKTYPH.



MOHITOPUHT TEXHIYHOTO CTaHy Ta PEKUMIB POOOTH €HEPreTUYHOro 00JIaJHAHHS Ta eHEPreTHUHUX
Mmepex. Bumorn 110 sxocti enepro3adesnedenns. [lokazHuku skocTi eHepro3adesneyeHns. [Hdpopmariiine
3a0e3nedeHHs] MOHITOPHHTY Ta JIarHOCTYBAaHHS TEXHIYHOTO CTaHy Ta PEXHMIB pOOOTH €HEpreTU4HOi
1HPPACTPYKTYPH.

Tema 3. [HTENneKTyaIbHI CUCTEMH YIIPABIIIHHS €HEPTETUYHOK 1HPPACTPYKTYPOIO.

[Hdopmarm3aliiss €HEpreTHYHUX MPOIECiB Ta IMOTOKIB. PoOoui Micusl aucrieTdyepa-TeXHOJora,
MeHeKepa. ABTOMATH3allisl YHpPaBIiHHSA HEIITaTHUMHU Ta aBapiiHUMM CHUTyalisMd. ABTOMaTH3allis
npoiiecy ekcruryaranii. Crmocoou opraHizariii 00Ky Ta aHaji3y CoKMBaHHS eHeprii. Cuctemu o0poOKu
JAHUX B IHTEJIEKTYaJIbHUX €HEeproMepekax. AHaIITUKa y po3NOAUIbHUX cucTeMax. CUCTeMH YIpaBIIiHHA
eneprocnoxuBanisM. Big DATA 1 BipryanbHi eHeprocraiii. Jloriuna cTpyKTypa €HEprocucTeMu 3
KOOPJAMHOBAHUMHU BipTYyaJIbHUMHU €JIEKTPOCTAHIIISIMH Y TIPaBIiHHS B MEpekax 3 0araTbMa HaKOMHUIyBauaMH
e”eprii. [IporHo3yBaHHs Ta MOJAETIOBAaHHS MaiOyTHIX CHTyaliil (CTaH TEXHOJOTIYHOTO OOJIAAHAHHS Ta
peXUMHU pOOOTH). 3aCTOCYBaHHSA INTYYHOTO IHTENEKTY B KiOep-(i3MUHMX cHUCTeMax Ha NPUKIai
«PO3YMHHX» MICT SIK MacIITaOHUX KiOep-(i3UUHUX CUCTEM.

Tema 4. BOynoBani 064nCIIOBaIbHI CUCTEMHU.

Busnauenns, ocobnuBocTi, knacudikamis. BoynoBani cucremu. [lpuknanu BOyIOBaHMX CHUCTEM.
Peanpuuit wac. Haniiinicts. Posnonineni BOynmoBani cuctemu. [lipamiza aBTomarusamii. MexaHizmu
peanbHOrO dYacy. Taiimep. Ilpucrpiéi 3axormeHHs-mopiBHsSHHSA. CropokoBuii Taiimep. Cucrema
nepepuBanb. ['onuHHMK peanbHOrO 4acy. CucteMa KOHTpOtO kuBiieHHs. BOynoBana FLASH-nam'sth.
KoHuTposep npsimoro goctyiy g0 nam'siti. 3aco0u 3HWKEHHS CHePTOCTIOKUBAHHS.

Tema 5. MoaynbHUN TPUHIIMIT OpTaHizallii mporecopa BOyIOBaHUX 00UNCITIOBATIBHIX CHCTEM

[Tponecop. Kiacudikamiss mpomecopiB. Mikpomporiecop 1 MikpokoHTposiep. Kiacudikaris
MiKpoKoHTpoJiepiB. [IporpamoBaHni joriuHi iHTerpaibHi cxemu. [IporpamoBana yioriuda marpuiis. Turmosa
CTpyKTypa mporecopa s BOynoBaHux cucteM. Ilpomecopne siapo. Oprasizauis nepepuBaHb B
nporecopax o0 KepytoTb. Monyni mnam'sti. Iloptu BBeaeHHs-BuBeAeHHS. TaiiMepH-TIUMIBHUKH.
Amnanoro-mudpoBuii  neperBoproBad. lludpo-anamorosuii meperBoproBau. KoHTposiepu moCHiToBHUX
iHTepdeiicis. [lincuctema cuHXpoHI3aLii.

Tema 6. Mepexesi iHTep¢elicu BOYJOBAHUX CHUCTEM.

[Mocninosumii intepdeiic 12C. Intepdeiic RS-485. Iutepdeiic CAN. Ilpomucnosuii Ethernet.
Inrepdeiic LIN. Texnomnoris PLC. Texnonoris M2M.

Tema 7. [HTepHET pedelt Ik TEXHOJIOTIS.

Etanu po3Butky inTepHeTy. Po3ymHi B3aeMomnoBs's3ani npuctpoi. TexHonoris iudpoBUX BIHHUKIB.
Crerudika po3pobku nonatki 10T. Komepitianizamist TexHosorii inTepHeTy peueil. Exocuctema i 6i3Hec-
mopeni |0T. [Tnarpopma iHTEpHETY peueil.

Po3ain 3. Opranizanis aissiibHocTi kidep-¢pisuuHoi cucremu.

Tema 1. [lpunnunu oprasizauii isiIbHOCTI.

JisnbHICTD 1 MOBeAIHKA. 3HapsiAd, 3aco0M 1 koMmeTeHIli. [IpoekTyBaHHS TEXHIUHOT CUCTEMH SIK
HPOEKTYBAHHS JISUTBHOCTI.

Tema 2. Camoopranizanis Ta MynbTHareHTHUN MiIXi.

BusnaueHHs areHTy, TOBKIUJIIS ar€HTY: XapaKTep Ta BIACTUBOCTI, CTPYKTYypa Ta apXiTeKTypa areHTiB,
IporpaMy areHTiB, MOBEAIHKA AareHTy: KOHIICMIlis paIliOHabHOCTI, MOKa3HUKH MPOTYKTHBHOCTI,
paIioHabHICTh, HABYAHHS Ta aBTOHOMHiCTh. ACL — MoBa MikareHTHOTO crHiiKyBaHHs. ba3a 3HaHb JUIs
aJanTUBHOTO IUJIaHYBaHHS, BIPTyaJIbHWH CBIT, MallliHA TPUUHATTSA pimeHb. lleperoBopu areHTiB,
apxitektypa MAC 3 ynpaBimiHHS pecypcamu B pealbHOMY Yaci, MyJIbTHareHTHa miardopma, orinka MAC
SK CKJIQIHUX CUCTeM. MybTHAr€HTHHUM MIAX1] y TPOEKTYBaHHI SMart-CHUCTEM.

Tema 3. Konuenisi parioHaiIbHOCTI.



AreHTH 1 BapiaHTH cepefoBulla. SIKicHa TOBENiHKA: KOHIICTIS parioHanbHOCTI. [lokazHuku
NPOAYKTUBHOCTI. ParionansHiCTh. Bce3HaHHS, HABUaHHS 1 aBTOHOMHICTb.

Po3nin 4. Ynpasainasa ki0ep-¢pisuuaumu cucremamu. Teopisi aBToMaTiB Ta IITy4YHe KUTTS.

Tema 1. Mogeni o6uncienb. Teopist aBToOMaTiB.

VYnpaBiiHHA Ta Teopis aBToMariB. BusHaueHHs aBToMata. JlerepmMiHOBaHUH Ta HeJeTEPMIHOBAHUN
QITOPUTM TOBEAIHKM aBToMaTa. JlerepmiHOBaHMU KiHIeBUIl aBToMar. CHHTE3 JETEpMIHOBAHOTO
KiHLleBoro aBTomara. HeperepminoBanuii. CHHTE3 HeIeTEpMiHOBAHOTO KiHIIEBOTO aBTOMATa.

Tema 2. KniTuHHI aBTOMATH.

[ToHSTTS «KTITHHHANA aBTOMATY». OCOOIMBOCTI KIIITUHHUX aBTOMAaTiB. CHHTE3 KIIITHHHUX aBTOMATIB.
Cdepu MOKIHBOTO 3aCTOCYBaHHS KIIITHHHUX aBTOMATIB.

Tema 3. IlITy4yne kutTs

ryyne xurrsa. tyunmii piid. JDxepena i mpobmemu mrydHOro >KUTTS. LTydHe xutrs i
KOJICKTHBHA MoBeinka. Mozaens mrydHoro xuttsis MANTA. Mogaens mtydnoro xutta Tierra. Mogenb
mrryunoro xutta . Exni ta M. Jlittmana. Mogens mryunoro sxutta PolyWorld.

3. HaBuaiabHi MaTepiajam Ta pecypcu
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HaByaJLHUH KOHTEHT

4, MeToauka oNnaHyBaHHSI HABYAJIbHOI IUCHUILIIHU (OCBITHHOI'0 KOMIIOHEHTA)

Jlekuiiini 3aHgaTTH

No Ha3pa Temu JIekIIii Ta mepesiik OCHOBHUX ITUTaHb
3/

1 | Tema 1. IlonsTTs «KiOep-(dizuuHa cucTemMa.

OCHOBHI aCIIEKTH Ta CKJIaJI0B1 €JIEMEHTH TPAaKTyBaHHS MOHATTA «KiOep-(hiznuHa cucTema.
[Tpuknagna obnmacte - eHepreTwyHa iHGpacTpykTypa. EHeprernyna indpactpykrypa:
BU3HAYCHHS Ta CKJIAJ, €Taly PO3BUTKY. [HxeHepHi cuctemu. CydacHHI CTaH €HEPreTUKU
Ta mepcrnekTuBH po3BUTKy. Smart House, Smart Grid ta MicroGrid. YmpaBniHHs
TEXHOJIOTIYHUMU Tpoliecamu. [ eHepyBaHHs1, iepeadi, po3Mo/Iiay Ta CII0O)KUBaHHS SHEprii.
Enepropunok. ExosyoriuHi acrnekTd €eHEepreTHKH. YTPaBIiHHSA IMOMHUTOM Ha CHEprilo.
3B'SI30K 3 COLIANBHOIO, IHPPACTPYKTYPOIO.

2 | Tema 2. YrpaBiiHHS OpoliecaMyd eHEepPreTH4HO1 iHhPaCTPYKTYPH.

[enTpamizamiss Ta JeNEHTpami3allis yHpaBliHHA. [HTErpoBaHi Ta aBTOHOMHI CHUCTEMH
eHepro3adesneyeHns. CucTeMH AUCIIETYEPU3alii: MOHITOPHHT, KOHTPOJIb Ta YIPABITiHHS.
Cucremu peasbHOrO yacy. [eoindopmarniiini cucremu. CepBicHe 00CITYrOBYBaHHS
SHEPreTHYHUX MEPEK.

3 | Tema 3. MOHITOPUHI TEXHIYHOTO CTaHy Ta pEXKHUMIB pOOOTH EHEPreTUYHOI
1HPPACTPYKTYPH.

MOHITOPUHI TEXHIYHOTO CTaHy Ta PEXHUMIB POOOTH €HEpreTHYHOro oOOJIaZHAHHA Ta
EHEePreTUYHUX Mepex. Bumorn no sxocTi eHeprozabesrneueHHs. [loka3HHMKM SIKOCTI
eHepro3abesneueHHs. [HQopmarliiine 3a0e3MeYeHHs] MOHITOPUHTY Ta JA1arHOCTYBaHHS
TEXHIYHOT'O CTaHy Ta PEKUMIB pOOOTH €HEPreTUYHOI IHPPACTPYKTYpH.

4 | Tema 4. [nTenexTyalibHI CUCTEMH YIPABIIIHHS €HEPTrEeTUYHOI 1HPPACTPYKTYPOIO.
Indopmaru3zamiss eHepreTHYHMX MpoleciB Ta NOTokiB. PoOoui Micus aucnerdepa-
TEXHOJIOTa, MEHe/Kepa. ABTOMAaTH3allis YIpPaBIiHHSA HEIUTAaTHUMHU Ta aBapiiiHUMHU
cUTyalissMUd. ABTOMaTH3allis mpouecy ekciuryatanii. CriocoOu opranizamii oOJiKy Ta
aHaJIi3y CIO’KUBAHHS €Heprii.

5 | Tema 5. IHTenexTyanbH1 CUCTEMHU YIPABIIHHS €HEPreTUYHOIO IHPPACTPYKTYPOIO.
Cucremu 00poOKH 1aHUX B IHTEJIEKTYyaJIbHUX €HeproMepeskax. AHaJITHKA Y pO3NOIIIBHUX
cuctemax. CHCTeMH ymOpaBliHHS eHeprocnokuBanHsm. Big DATA 1 BipTyanbHi
eHeprocraHiii. Jloriyna cTpykTypa €HeprocucTeMu 3 KOOPJMHOBAHMMHU BipTyaJlbHUMU
eJIEKTPOCTAHLISIMU YTpaBIiHHA B Mepexax 3 OaraTbMa HaKONMYyBauaMH €Heprii.
IIporHo3yBaHHss Ta MOJENIOBaHHA MalOyTHIX cHTyalid (CTaH TEXHOJOTIYHOTO
o0JIaJTHaHHSA Ta PEKUMH POOOTH).

6 | Tema 6. IHTEeneKTyallbHI CHCTEMH YIPABIIHHSI CHEPIeTHYHOI iH(PACTPYKTypOrO.
3acTocyBaHHSI IITYYHOTO 1IHTENIEKTY B Ki0ep-(hi3uNUHHUX cUCTEMaX Ha MPUKIIAAl «PO3YMHHUX
MICT SIK MacIITaOHHUX KiOep-(i3UIHUX CHCTEM.

7 Tema 7. BOynoBaHi 00YMCITIOBaTIbHI CUCTEMH.
Busnauenns, ocobnuBocri, kinacudikaiis. Boynosani cucremu. [Ipuknaan BOymoBaHHX
cucreM. Peanpumii wac. Hapiiinicte. Posmonineni BOymoBani cucremu. Ilipamina

aBTOMaTu3anii. MexaHizmu peangbHoro yacy. Taitmep. [Ipuctpiii 3axornieHHs-TOPiBHIHHS.




CropoxoBuii Taiimep. Cucrema mnepepuBaHb. |'OIMHHUMK peanpHOro dvacy. Cucrema
KOHTpoJto >kuBieHHs. BOynosana FLASH-nam'ate. KonTponep mpsimoro moctymy a0
nam'sTi. 3aco0u 3HMKEHHS €HEeProCIOKUBAHHS.

Tema 8. MonynpHul NPUHLHKII OpraHizaiii mnpoiecopa BOYJOBaHUX OOYMCIIOBAJIHLHUX
CHCTEM.

[Iponecop. Knacudikaris nporecopiB. Mikporporecop i MmikpokoHnTpodiep. Knacudikartis
MiKpokoHTposiepiB. [IporpamoBaHi joriuHi iHTerpajibHi cxemu. [IporpamoBaHa joridyHa
Matpuid. TumoBa cTpykTypa mpouecopa st BOynoBaHux cucteM. lIpomecopHe sipo.
Opranizaiiis nepepruBaHb B MPOIECOpax 1o KepyTb. Moayini mam'sti. [loptu BBeAcHHS -
BUBeNEHHS. TailmMepu-munibHUKU. AHanoro-uudpoBuil  meperBoproBad. Lludpo-
aHajoroBuii meperBoproBad. KonTponepu mocnigoBHux intepderici. Ilincucrema
CUHXPOHI3aIli.

Tema 9. MepesxeBi iHTepdeiicu BOYJOBAaHUX CHCTEM.
[TocninoBumit inTepdeiic 12C. Inrepdeiic RS-485. Intepdeiic CAN. IlpomucrnoBuii
Ethernet. Intepdetic LIN. Texnomoris PLC. Texuomoris M2M.

10

Tema 10. [aTepHeT peyeii Ik TEXHOIOTSI.

Etanu po3ButKy inTepHeTy. Po3ymHI B3aemonoB's3aHi npuctpoi. TexHomoris mudpoBux
nBiitaukiB. Crienngika po3pooku nonatkiB 10T. Komepitiamizamis TexHOOTiH 1HTEpHETY
peueii. Exocucrema i 6i3Hec-mozeni |0T. [lnatdopma inTepHETY pedei.

11

Tema 11. IlpuHunu opranizamii AisSUTBHOCTI.
JisnbHICTh 1 MOBeAiHKa. 3Hapsaas, 3aco0u 1 xommereHuii. [IpoekTyBaHHS TeXHIUHOT
CHCTEMH SIK MPOCKTYBAHHS AiSUTBHOCTI.

12

Tema 12. Camoopranizanis & MynbTHareHTHUM MiAXiJ. 3arajibHa iHpopMallis.
BusHaueHHsT areHTy, JOBKULISL areHTy: XapakTep Ta BIACTUBOCTI, CTPYKTypa Ta
apXiTeKTypa areHTiB, IPOTpaMu areHTiB, MOBEIHKA areHTy: KOHIICIIiS PalllOHaIbHOCTI,
MOKa3HUKK MPOJYKTUBHOCTI, palllOHAJIbHICTh, HaBYaHHS Ta AaBTOHOMHICTh. HaBuaHHs
HEHPOHHUX MepeK. AIITOPUTM 3BOPOTHBOTO PO3IMIKUPEHHS MOXUOKH. [Ipobiemu HaBYaHHS
HEHPOHHUX MEPEK.

13

Tema 13. Camoopranizamiss & MynbruarentHuit miaxia. KomyHikailis Mi>k areHTamMH Ta
MIPOEKTYBAaHHS CHCTEM.

ACL — MoBa MIKareHTHOTO CIiJIKyBaHHS. ba3za 3HaHB IS aJaNTHBHOTO IUTAaHYBAaHHS,
BIpTYyaJbHUH CBIT, MallIMHA PUHHATTS piiieHb. [leperoBopu arenris, apxirekrypa MAC 3
YIpaBIIHHS pecypcaMu B peallbHOMY 4acl, MyJbTHareHTHa riatgopma, ominka MAC sk
CKJIaJHUX cucTeM. MyIbTH-ar€HTHUH MiAX11 Y IPOEKTYyBaHHI SMmart-cucrem.

14

Tema 14. Konuenuist paiioHaaIbHOCTI aBTOMATIB.
AreHTH 1 BapiaHTH cepenoBHILNA. SIKiCHa TMOBEJIIHKA: KOHIEMIS palliOHAIbHOCTI.
[Toka3uuku mpoAyKTUBHOCTI. PartionanpHICTh. Bee3HaHHs, HAaBYaHHS 1 aBBTOHOMHICTb.

15

Tema 15. Mopaeni obuunciensb. Teopist aBTOMATIB.

VYmpaBniHHg Ta Teopis aBToMariB. Bu3HadeHHs aBTomara. JleTrepMiHOBaHHWUN Ta
HEJIETEPMIHOBAaHUN aJITOPUTM TIOBEIIHKM aBTOMara. JleTepMiHOBaHMI KIHIICBUW aBTOMAT.
CuHTe3 JeTepMiHOBAaHOrO  KiHIIeBOro aBTomara. HenperepminoBanmii. CuHTe3
HEJETepMiHOBAHOTO KiHIIEBOTO aBTOMATA.

16

Tema 16. KitituHHI aBTOMATH.

IMoHsaTTd «xmiTHHHAN aBTOMATY». OCOOIUBOCTI KIITUHHUX aBTOMAaTiB. CUHTE3 KIIITUHHUX
aBromaTiB. Cdepr MOKIMBOTO 3aCTOCYBAaHHS KIIITHHHUX aBTOMATIB.

17

Tema 17. ltyuyne xurtsa. LlITyunuii piif, KOJeKTUBHA OBEIIHKA.
Jlxepena 1 mpobaemMu mTyqyHOTro KUTTS. LLITyuHe )KUTTS 1 KOJIGKTUBHA MTOBE/IIHKA

18

Tema 18. lllTyuHe ®uTTa. MOAeml ITYYHOTO KUTTSL.




Mogpens mtyqaoro xuttst MANTA. Mognens mrydnoro xutts Tierra. Monenb ITyq4HOTO
xutTs J. Exii Ta M. Jlittmana. Mogens mtygHoro sxutts PolyWorld.

IpakTuyni 3aH91TH

3aBHaHHSAM NPAKTHUYHUX POOIT € OTpUMATH MPAKTHYHHUMA JOCBiJ 3 PO3POOKH Ta HATAIITYBaHHS
€JIEMEHTAPHOTO 3B’ A3KY MK (I3UYHUM MPUIIAJOM Ta MIPOTPaMOIo.
Ne
3/11

HasBa Temu 3aHATTS

1 |IIpe3eHTarist orsily CydacHHX BiIOMHUX KiOep-(pi3UYHUX CUCTEM Ta iX pUHKY.

3Mo/eIOBaTH 3UUTYBAaHHS JaHUX 3 0aratogaszHOro JiUMIbHHKA Ta 0OPaxyHOK BapTOCTI
€JICKTPOCHEPTii.

Mopaenb nepeadoadeHHs OTOIH.

[ToOynyBatu MoJenb xaocy Ta aTpaktop Jlopenna.

[1oOynoBa reHETUYHOTO AITOPUTMY.

[ToOynoBa MypalMHOro aJropuTMy.

N OO bW

Knitunni aBTOMaTu. 3anporpaMmyBaTH MOJEIb €MiAeMil Ud JTiCOBOT MOMKEXI.

Po3po0ka mporpaMHOTro 3acToCyHKY «MoIeIroBaHHs JUHAMIYHHX PEXHMIB POOOTH
EHepreTUYHOI IHPPACTPYKTYPU»:

8 | Moxynb «AHaNITHKAa METEOPOJIOTIYHHUX JTAHUX PEriOHY».

9 Monyib «MojeoBaHHS PEXKUMIB pOOOTH 00’ €KTa CITOKMBAHHSI TEIIJIOBOI €HEPTii».

10 | Monyns «MoJemoBaHHSI  PEXHMIB  YIPABIIHHSA  CIEKTPUYHUM  HABaHTAXCHHSAM
00’€KTa CIOXKMBAHHS €JIEKTPUYHOI €HEPTii».

11 | Monynb «MoentoBaHHS peXXUMIB POOOTH BITPOEHEPTE€TUYHOT YCTAHOBKI».

12 | Monynbs «MoemoBaHHS peXXKUMIB POOOTH COHSIYHOT TTaHEI .

13 | Moayns «MoienmoBaHHS PEKUMIB pOOOTH BEHTHIIAIMHOT CHCTEMI.

14 | Moaynb «MoaentoBaHHs peXXUMIB pOOOTH TEIJIOBOI'O HACOCY».

15 | Monyne  «MoJenoBaHHs ~ peXHMIB  pOOOTH  aBTOHOMHOI  TeMJIOr€HepYHYoi

YCTaHOBKW.

16 | Monynb «MojentoBaHHS peXXUMY POOOTH CUCTEMH aKyMYJIIOBaHHS €HEprii».

17 | Monynb «MopenoBaHHs peXHUMIB pobotu IHTETPOBAHOI ~ CHUCTEMH
eHEepro3ade3neueHHs.

18 | Po3poOka 3BiTHOI pe3eHTallii Mo MporpaMHOMY IPOIYKTY.

5. CamocrTiiiHa poboTa cTyaeHTa/acnipaHTa

Ne | Ha3u TeM i uTaHb, [0 BHHOCUTRLCS HA CAMOCTIiHE OTIPAIFOBAHHS Ta TIOCHIIAHHS Ha
3/1 HaBYaJIbHY JIITEpaTypy

Smart House, Smart Grid Ta MicroGrid.

Cucremu aucrieTyepusaliii: MOHITOPUHT, KOHTPOJIb Ta YIPABIiHHS.

Cucremu PEAJIBHOI0 4aCy Ta BUMOTH 10 HUX.

MOHiTOpI/IHl" TEXHIYHOTO CTaHy Ta CHCPIreTUYIHOTI'O O6J'I8.I[HE[HH${ Ta CHCPIreTUIHUX MCPCK.

3acrocyBanns GIS y kibep-}izuunux cucremax

EnemenTHa 6a3za MIKpONpoOLECOPHOI TEXHIKM JJisi BOYJOBaHUX 3aCTOCYBaHb

TexHonoris M2M

| N O O &~ W N| -

[IporpamoBaHi JOT14HI KOHTPOJIEPH.




MoniTUKa Ta KOHTPO/b
6. MoniTMKa HaBYaNbHOI AUCLUNIHU (OCBITHBOrO KOMMNOHEHTA)

3aCTOCOBYIOTBCS CTpATETii aKTHBHOTO 1 KOJICKTHBHOTO HaBYAHHS, SIKI BU3HAYAIOTHCS HACTYITHUMU
METOJIaMH 1 TEXHOJIOT1SIMHU:

1) meromu mpoOiieMHOr0 HaBYaHHS (TPOOJEMHUI BHKIIAJ, YaCTKOBO-TIONTYKOBH (€BPHUCTUYHA
Occiga) i JOCHITHUIIBKUH METO);

2) 0COOMCTICHO-OpIEHTOBAHI (PO3BHBAIOU1) TEXHOJIOTI], 3aCHOBaHI Ha aKTUBHUX (opmax 1 MeToJax
HaBYaHHSA ( «MO3KOBUH IITYpM», «aHAJI13 CUTYallii» AUCKYCis, EKCIpec-KOH(PEPEHITis);

3) iHdopMaIiiiHO-KOMYHIKAIlIiMHI TEXHOJOTIi, Mo 3a0e3medyroTh MPOOIEMHO-A0CTITHUIIBKII
XapakTep MpoIecy HaBYaHHS Ta aKTHUBI3allil0 CAaMOCTIHHOT pOOOTH CTYACHTIB (€JIEKTPOHHI Mpe3eHTAIiT 1715
JEKIIMHNUX 3aHATh, BAKOPUCTAHHS ay/li0-, BIACO-TIITPUMKI HABYAIBHUX 3aHATH).

4) nexuiitHi Ta 1a00paTOPHI 3aHATTS BITHOCATHCS 10 ayAUTOPHUX 3aHATh. BiZIBiAyBaHHS ayAUTOPHUX
3aHATH € 000B’SI3KOBHM;

5) IIpaBHJIa TIOBEIIHKH HA 3aHATTSIX: aKTUBHICTD, MITOTOBKA KOPOTKUX JIOTIOBIJICH YU TEKCTIB,
BIIKIIIOYEHHS TenedOoHIB, BHUKOPUCTAaHHS 3aco0iB 3B 53Ky JUIS MOIIYKY iHGopMallii Ha Tyri-IUCKY
BUKJIaJ[a4a YM B IHTEPHETI TOIIIO;

6) IpaBWJia 3axXUCTy JabopaTropHux poOit. Ha nabGopaTOpHHX 3aHATTAX CTYACHTH IIiJ
KEepIBHHIITBOM BHKJIaJadya BHUBYAIOTh METOJIUKY EKCIEPUMEHTAIbHUX JOCHiKeHb. Ha KoXHIiH
nabopaTopHiil pobOTi CTYAEHTH O(QOPMIISIOTH 3BIT Y MUCEMOBOMY BUIJIsIAL. []0 3BiTY 3aHOCUTBCS Tiepeoir
JOCHily, HOTO pe3yslbTaTH 1 JAr0ThCS MOSCHEHHS OTPUMAHMX PE3yJbTATiB 3 ypaXyBaHHIM MOXHUOOK

EKCIIEpPUMEHTY.

7) iHauMBimyanbHi — 3aBmaHHs 3 gucimiutind - (pedepatH,  po3paxyHKoBOi,  rpadiusi,
TOLO)  BHUJAKOTHCS CTyA€HTaM B  TEpMiHM,  IHepeadadeHi  BUIIMM  HaBYAIbHUM
3aKJIaJ0M. [HnuBiTyanpH1 3aBIaHHSA BUKOHYIOTBCS CTYJIEHTOM CaMOCTIHHO

IpY KOHCYJIbTYBaHHI BUK/IaaueM. JloMyCKaroThCs BUIIAAKM BUKOHAHHS KOMIUIEKCHOT TEMAaTHKHU KiIbKOMa
CTYJEHTaMH.
8) OpaBUia TPU3HAUYEHHS 3a0XOUyBAJbHUX OalliB: CBO€YAaCHE BUKOHAHHSA Ta 3/a4a
1ab0paTOPHUX, THAUBITYAIbHUX 3aBAaHb, HECTAHAAPTHUN MIJIX1/ 10 BUPIIICHHS IEBHOTO 3aBAaHHS;
npaBuiia MpU3HAYeHHA MTpadHUX OalliB: HECBO€YACHE BUKOHAHHS JJAOOPAaTOPHUX Ta
IHAUBIAYalbHUX 3aBJlaHb, a TAKOXX KOPUCTYBaHHS JONOMDKHHUMHU 3aco0aMu (Hampukiag, MOOUIbHUMN
Tesie()OH, KOHCTIEKT JIEKIIIN) i1 4ac BUKOHAHHS KOHTPOJIBHOI pOOOTH.

9) MOJIITUKA Je/JIaiiHIB Ta IepecKiaaHb: HEBUaCHO BUKOHAHI Ta 3/1aH1 J1abopaTopHi poOOTH
OIIHIOIOTHCS HIKUOIO OLIHKOI0 (-10-15% Bif 3aranbHOT MiICYyMKOBOI OIIIHKH).
10) MOJIITUKA MIOJ0 aKaJeMIYHOI JOOPOYECHOCTI: MUCbMOBI POOOTH MOXKYTh MEPEBIPSITUCS Ha

HASBHICTH IUIATiaTy 1 IOMYCKAITHCS J0 3aXHUCTY 13 KOPEKTHUMH TEKCTOBHUMH 3alI0O3UYEHHIMH HE Oiblle
40%. CrnucyBaHHS i YaC KOHTPOJIBHUX POOIT Ta €K3aMEHIB 3a00pOHEHI.

11) 1HIII BUMOTH, II[0 HE CylepedaTh 3aKOHOAABCTBY YKpaiHH Ta HOPMATUBHUM JOKYMEHTaM
VYHiBepcuTery:

® TOJITUKA IIO/0 BIABIAyBaHHS: BiIBIAyBaHHS 3aHITH € 000B’I3KOBUM KOMIIOHEHTOM OIIHIOBAHHS,
3a sIK€ HapaxoBYIOThCS Oanu. 32 00 €KTUBHUX MPUYHH (MIATBEPHKEHUX JOKYMEHTAIBHO) T03BOJISIETHCS
NepecKIaaHHs MTPOIYIICHUX TeM KypCy.

® MOJITUKA MI0JI0 BUKOHAHHS 3aBJaHb: MO3UTHBHO OIIIHIOETHCS BiAMOBIJAIBHICTh, CTAPAaHHICTB,
KpPEaTUBHICTh, (PYHIaMEHTAIbHICTb.

7. Bunau KOHTPOIO Ta PEMTUHIOBA CUCTEMA OLiHIOBAaHHA pe3y/bTaTiB HaBuaHHA (PCO)

1. Ominka 3 JIUCUMIIIIHM BHCTABIIETBCS 3a 0araToOAlLHOIO CHCTEMOIO, 3 IOJAIBIINM
nepepaxyBaHHsAM y 4-0abHy.

2. MakcuMaibHa KUIbKICTh OaiB 3 TUCIUIUIIHU AopiBHIOE 100.

3. HapaxyBaHHs 06aj1iB 0 OKpEMHX BHIaX POOIT:

PeliTuHT cTyneHTa 3 KpeAUTHOTO MOIYJISI CKIIAIaeThes 3 OaliB, 110 BiH OTPUMAaB 3a:

- BUKOHAHHS MPAKTUYHHUX POOIT;
- HamucaHHs KOHTposbHOI pobotu (MKP).



Cucrema peiiTUHroBuX (BaroBux) 0ajiB Ta KpuTepii ONiHIBaHHS
1.BukoHaHHS TPAKTUYHUX POOIT
Ouinrorotsest 18 po0iT, nependaueHnx podouoro mporpamoro. MakcumansHui Barosuii 6ain rJIP =72
Cyma BaroBux 0aJiiB IpaKTUYHHUX POOIT:

Makcumanb
N 1. . HUU
Ha3Ba npaktuunoi pobotu .
p. BaroBuii
Oan

1 [Ipe3enTartis orisily Cy4acHUX BiIOMUX Kibep-(pi3sHuHUX CUCTEM Ta 4
IX PUHKY.

5 3MO/IeTI0BaTH 3UUTYBAaHHS JaHUX 3 6aratodazHoro JIUMIbHUAKA Ta 4
00paxyHOK BapTOCTi €IEKTPOCHEPTii

3 Mopaenb nepeadoadeHHs MoroIu 4

4 [To6ynyBaTu Mozenb xaocy Ta atpaktop JlopeHnua 4

5 [ToOynoBa reHETUYHOTO AITOPUTMY 4

6 [ToOynoBa MypalIMHOTrO aIrOpUTMy 4

7 Knitunui aBromaru. 3anporpaMmyBaTi MOJIENb €MiieMii 4u J1iCOBOL 4
TTOXKEXI.

8 Monynb «AHaJITHKa METEOPOJIOTIYHHX JaHUX PETIOHY» 4

9 Monynbe «MojemoBaHHS PEKUMIB POOOTH 00’ €KTa CIIOKUBAHHS 4
TEIUIOBOT €HEePTii»

10 Moaynb «MoAEnoBaHHS PEXHUMIB YIPaBIIHHA €JIeKTPUYHUM 4
HaBaHTAXEHHAM 00’ €KTa CIOKMBAHHS €JIEKTPUYHOI eHEepTii»

11 Monyne «MopentoBaHHsI peXHUMIB pOOOTH BITPOEHEPreTUYHOL 4
YCTaHOBKHY

12 | Monyns «MopentoBaHHs PEKUMIB pOOOTH COHSYHOI TTAaHET1» 4

13 Monyne «MojentoBaHHS  PEXUMIB  POOOTH  BEHTHIISAIIHHOL 4
CHCTEMU

14 | Moxaynbs «MopentoBaHHs peKUMIB pOOOTH TEMJIOBOTO HACOCY» 4

15 Monyne  «MogentoBaHHSI ~ peXUMIB  pOOOTH  aBTOHOMHOI 4
TEIUIOTEHEPYIOUOi YCTAHOBKIY

16 Monynb «MoentoBaHHS pexXUMY poOOTH CUCTEMH aKyMYJTIOBAHHS 4
eHeprii»

17 Monynb «MonentoBaHHA pEeKUMIB poboTH 4
IHTETPOBaHOI  CHUCTEMHM €Hepro3ade3neyeHHsD)

18 | Po3poOka 3BITHOI mpe3eHTallii Mo MporpaMHOMY IPOTYKTY 4

Pazom 72

OniHroBaHHA J1a00paTOPHUX POOIT:

—sKII0 po0OTa BHKOHAHA HeBYacHO 3HIMaeTbes 10-15% Bim MakcHMabHOI KUTHKOCTI OaliB
(KUTBKICTh TIPOLIEHTIB 3AJICXKHUTh BiJ] TEPMiHY 3alli3HEHHS);

—SKIIO0 po0OTa BUKOHAHA HE CAMOCTIMHO Ta MPOCTEXKYETbCS HE 1HIWBIAyalbHE BHKOHAHHS TO
3HiMaeThes 50% Big MaKCMMAaIbHOL KIJTBKOCTI OaliB;

—SKIIO B Mporpami HE BHUTPUMaHI OCHOBHI IpaBWJIa CTBOPEHHS MPOrPaMHUX MPOAYKTIiB
(MOAYIBHICTB, APYXHIiH iHTEepdelc, HAIBHICTH KOMEHTapIB Ta T.II.) 3HIMaeTbes 5%.
2.MonynbHHUIM KOHTPOJIb



Ha omHoMy 3 JeKIIMHMX 3aHATH MPOBOJUTHCS MOJYJIbHA KOHTPOJbHA poOoTa: MakcUMaabHHMA
BaroBuii 6an rMKP = 10.
OniHOBaHHA MOJYJIHHOT KOHTPOJIBHOT pOOOTH BUKOHYETHCS HACTYITHUM YHHOM:

—sIKIIIO Ha BCl MUTaHHS JaHl MOBHI Ta YiTKO apryMEHTOBaHI BiJMOBiJi, KOHTPOJIbHA BUKOHAHA
OXaiHo, 3 TOTPUMaHHSI OCHOBHHX MPABUII, TO BUCTABISIEThC 9 - 10 Oautis;

—SIKII0O METOJMKa BHKOHAHHS 3alPOTIOHOBAHOTO 3aBIaHHS PO3poOJeHa BIPHO, aje JOMyIIeHI
HETPUHIIMIIOB] IIOMHJIKH Y TEOPETHYHOMY OMHUCI 200 pO3paxyHKax, TO BUCTABISAETHCS 6 - 8 OaliB;

—Big 3 no 5 OaniB HAapaxOBYETHCS, SKIIO METOAWKA BUKOHAHHS 3aBIaHHS poO3pobJjeHa B
OCHOBHOMY BipHO, aJie JIOMYIIEHI /€Kl 3 HACTYIMHHUX OMUJIOK: IIOMUJIKY y MPECTABIICHI BUX1THUX JTaHUX,
HE 0OTrpYHTOBaHI TEOPETUYHI PIlIEHHS, IOMHUJIKH Y METOJIUIII PO3PaxyHKiB;

—HWKk4e 3 0alliB HAPaXOBYETHCS, SKIO 3aBAAHHS HE BUKOHAHE a00 JIOMYIIEeHI rpy0i MOMUIIKH.

Takox Ha OCTaHHBOMY 3 JIEKLUIHHUX 3aHATH MPOBOAUTHCS KOHTPOJbHE TecTyBaHHs (18 muTans):

Maxkcumansauii Barosuit 6an tMKP = 18.

OmuiHrOBaHHA KOHTPOJBHOTO TECTYBAaHHS BHUKOHYETHCS HACTYIIHUM YMHOM: KIJIBKICTH OajiB 3a
TECTYBAaHHS MPSMO MPOMOPIiHHE KUTHKOCTI OalliB 3a BiAMOBiAL, OTXKe KO Ha BCcl 18 mutane naHo Bci
MIpaBUJIBHI BIATOBII, TO BUCTaBIsAe€Thes 18 OaniB; ko Ha 17 GaitiB qaHi MpaBUIbHI BiANMOBIAL 3 18 muTaHb,
TO BHUCTAaBIISIETHCS 3a TeCTyBaHHs 17 6amiB 1 Tak Aai.

3. 3anik

banum 3a 3amik He BXo1sTh 10 3aranbHOi cuctemu PCO Ta hopMyroThest Ha OCHOBI OaliB OTPUMAaHUX
3a HaBYAJIBHHIA CEMECTp 3TiTHO 0ajliB MOTOYHOTO KOHTPOJIO. Y BUMAJAKY KOJHU CTYAEHT IOIYIIEHUH 110
3aJIiKy (BUKOHAHI Ta 3axXHIIEeH] Bl poOOTH), ajie X04e MiAHATH CBii 3araibHUi 6aj1, TO BiH Ma€ MpaBo 37aTu
3aJIiK Ta OTpUMATH MakcUMyM 3a Hporo 100 Gauris.

YMoBH MO3UTHUBHOI MPOMIiKHOI aTecTamii

JU1s OTpUMaHHS «3apaxoBaHO» 3 MepIIOol IPOMIKHOI arecTalii CTyJeHT TOBUHEH MaTH HE MEHILIE,
HiK 16 6aniB (32 yMOBH, 110 3a 8 THXKHIB 3T1IHO 3 KaJIEHAAPHUM IJIAHOM KOHTPOJIbHHUX 3aXOJIiB CTYJECHT
HOBHMHEH OTpuMaTH 32 Oann).

Jlnist OTpUMaHHS «3apaxOBaHO» 3 JPYroi MPOMIKHOI arecTarii CTy/IeHT MOBMHEH MaTH HE MEHIIE,
HiXk 44 6aniB (32 yMOBH, 110 3a 14 THKHIB 3TAHO 3 KaJICHJAPHUM IJIAHOM KOHTPOJIBHHUX 3aXO0/1B CTYAECHT
MIOBHHEH OTpuMaTH 68 6aiB).

Po3zpaxynok mkanu (R) pedtunry:
Cyma BaroBux 0ajiB KOHTPOJIBHUX 3aXOIB MPOTITOM CEMECTPY CKIIIaeE:
R=72 +10+18 = 100 6ainiB

TakuM 4MHOM, peHTHHTOBA IIIKaa 3 KpEAUTHOTO Moayns ckianae 100 Gamis.

YMOBH JOMYCKY 70 3aTiKy: 3apaXxyBaHHS BCiX MPAKTHUYHUX POOIT, a TAKOXK CTAPTOBUI PEUTHUHT T >
40 6amis.

st orpuManHs cTyaeHToM BianoBigHux omiHok (ECTS Ta TpaauiiitHux) Moro pedTHHrOBa OIiHKa
RD nepeBoauthCst 3rigHO TaOIHIII:

Tabmuist BIAMOBITHOCTI pEUTUHTOBUX OajIiB OIlIHKAM 3a YHIBEPCUTETCHKOIO IMIKAJIOKO!

Kinvxicmo b6anie Ouinka
100-95 BigminHO
94-85 Hyxe nodpe
84-75 Job6pe
74-65 3a/10BUIBHO
64-60 JlocTaTHBO
Menmre 60 Hes3anoBiibHO
He BUKOHaHI yMOBH JTIONTYCKY He nonymieno




8. [Oopatkosa iHpopmauis 3 gucumnniHm (OCBiTHLOro KOMNOHEHTA)

MeToanuHi pexoMeHaanii

Jiist Kpamioro 3aCBOEHHS MaTepiany JAUCIHUILTIHU PEKOMEHAYEThCS BUKOPUCTOBYBATH Ha JICKITISX
MYJIBTEME/IIHI 3aCO0M HaBUaHHS, K1 I03BOJISIOTh IHTEHCU(DIKYBAaTH HaBYAJIBHUN MPOIEC, CTUMYIIIOBATH
PO3BHTOK MHCJICHHSI Ta YSBU CTYIEHTIB, 30UIBIIYBaTH OOCAT HABYAJIHHOTO MaTepianxy Uil TBOPYOTO
3aCBOEHHS 1 BUKOPUCTAHHS HOTO CTYAEHTAMH, BUKIMKATH 3aI[IKAaBJICHICTh Ta MO3UTHUBHE CTABJICHHSA JI0
HaBYaHHS.

Mertoauka moOyaoBaHa TaKUM YHHOM, IO Marepiajll MaiKe KOXHOI JIeKIii 3aKpiIuIIo€ThCs
BUKOHAHHSM 3aBJaHHS KOMIT IOTEPHOTO MPAKTHUKYMYy. 3aBIaHHS CTYIEHTH OTPUMYIOThH 3a3JaJIeri/lb 1 Ha
ayJUTOPHOMY 3aHATTI MiJ KEPIBHUIITBOM BHKJIajada BUIPABISAIOTH MOMWJIKH B pa3i iX HasSBHOCTI Ta
BIJITIOBIJAFOTh HA 3aIlIMTAHHS [0JI0 TPOTPAMHOT pealtizallii Ta TCOPETUYHHX 3aca]] pOOOTH.

SIKiCTh caMOCTIHHOT pOOOTH MEPEBIPSIETHCS HA 3aHATTIX KOMIT IOTEPHOTO IPAKTUKYMY.

Po0ouy nporpamy HaBuyabHOI AucuMILTiHM (cni1adyc): «[IpoekTyBaHHs Ki0ep-Qi3MUHHUX cHCTEM»:

Craaneno npodecopom kabenpu III3E, n.t.H.,, mon. demopooro Hatamiero BomogumupiBHOWO Ta
acucrentoMm kadenpu II13E JImurpenko Onekcanaporo AHATOIIIBHOIO.

Yxsaseno kadenporo III3E (mpotokon Ne 34 Bix 10.05.2024 p.)

Ioroxxeno MeToauuHoro Komiciero pakynbreTy! (mportokon Ne 9 Bix 31.05.2024 p.)

'MetogunuHoto pagoto YHiBEpPCUTETY — A1 3ara/IbHOYHIBEPCUTETCbKUX ANCLUMIH.



