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JUCTAHIIITHOTO

HaBYAHHS

KoncyabTamii BIIMOBITHO A0 TpadiKy IHAMBINYadbHUX KOHCYJbTAIH, SKUI

po3MillieHUi Ha iHGOpMaLiIHHOMY CTeHI1 Kadeapu KOM I IOTEpHOT
IHXEeHepii Ta eNEKTPOHIKHU

2. AHOTauis 10 Kypcy

Juctmmiina «KidephB3ud HI cHCTeMW) HAJCKUTh 10 TIEPENTIKY JTHUC ITUIUIIH BUTh HOTO BHOOPY
3a OCBITHIM PIBHEM «MaricTp», 110 NPOMOHYIOThCS B paMKaX IUKITY HNpodeciiiHOi Ta mpakTud HO1
MIITOTOBKU CTYAEHTIB 3a OCBITHbO-TIpodeciiiHor0 mporpamoro «KoMmMmroTepHa iHXEHEepis».
Bona 3a0e3neuye ¢GopMyBaHHA Yy CTYIEHTIB HAyKOBO-AOCHITHHUIBKUX 1 mpodeciiiHo-
opieHTOBaHUX KomreTeHIiil. [IpenMeToM BHBUEHHS HAaBYAJIbHOI AWCIUILUIIHK € 3aCBOECHHS
OCHOBHHUX TIPHUHIIMITIB CTBOPEHHA 1 (YHKI[IOHYBaHHA TMPOrpaMHO-allapaTHUX KOMIUIEKC B
KibeppBUIHUX cHuCTeM 300py, OOpOOKH, Tepenadl 1 aHajdBy JaHUX Ta OCBOEHHSA METOIB
JOCTIPKE HHS iX OCHOBHHMX CHUCTEMHHX XapaKTEPHUCTHUK.

Cunabyc naBuasnpHOl nucimmiind “KibepdBudani cucteMu” CKIaJACHUH BIMOBITHO 10
OoCBITHBO-TIpodeciiinoi  mporpamu  “Komm’'rorepHa  imKeHepis’  MIITOTOBKHM  MaricTpis
crieriabHOCTI 123 «KoM ' toTepHa 1HKe Hepisi».

3. MeTa Ta uiji Kypcy

MeTa: BHBYEHHS MaricTpaMyd OCHOBHHX NPHUHIUIIB, MPOOJEM 1 HAMPSMIB PO3BUTKY
KiOep(BUIHUX CHCTEM, 3aCBOEHHS OCHOBHHMX MPHUHIMIIB iX TPOSKTYBaHHI 3 METOIO
dopmyBaHHI TpodeciiHUX 3HaHb B 00JACTi PO3POOKM MPOCKTHUX pIilleHh Ta BHPIIIEHHA
CKIAQJHUX 3aJlady B Tally3l; 3aKkpilUICHHA CTYACHTaMH HABUKIB MpPOrpaMyBaHHI Cy4acHHUX
amapaTHUX MIKPOTPOIIECOPHUX WIaTHOPM Ta PBHUX 1HPOPM IIHHO-BUMIPIOBATIbHUX CEHCOPIB.

VY pesynbTari BUBUE HHS HaBYAJIhHOT JTUCIIUTUTIHU MaricTp TOBHWHE H

3HATH:

- 6a3o0Bi npunnunu KOC;

- apXITEKTYypy Ta OCHOBH1 KOM [IOHE HT M KiOep()3 M4 HUX CUCTEM;

- OCHOBHI €Tany MPOeKTyBaHHsI KiOepPi3 MIHUX CHCTEM ;

- OCHOBHI 3ac00H1 po3p00KH Ki0ephBUYHUX CUCTEM Ta iX BIIJIaro/»Ke HHS ;

- opraHBaiio iHpopmaIiitHo-BHUM iproBajib HUX kKaHaliB KOC;

- icHyroui TexHonorii KOC ta [nrepHery peuei,

- 3aco0u kpunrorpa iy Horo 3axucty iHdopmarii B KOC;

- oCHOBHI KoH(pemIii Ta cTpykTypHi 00’ kTt KDC: 1aBayvi, KOHTPOJEPH Ta aKTyaTOpH,

- ipoTokonu 6e31poroBoi nepenaui fanux B KOC Tta cuctemax InrepreTy pedei;

- CEHCOpHI 0€3POTOB1 CUCTEMHU 1 TPOTOKOJIU 1AJIEKOT0 3B’ SI3KY;

- Mozenti xmMapHoro po3mimenns gannx B KOC Ta cucremax [HrepHeTy peuei;

- cucteMu 300py 106€31poTOBOT Mepeiayi JaHUX HAa OCHOB1 Cy4aCHHUX MIKPOKOHTPOJIEPIB.

BMIiTH:

- popmyBaTH BuMOru 110 po3podku KOC Ta mpunaniB i npuctpoiB [HTEepHETY peueis;

- IPOEKTyBaTH KibeppBuuHI cucTemMu 11t 300py, 00poOKH Ta nepenayi iHpopmarii;

- po3po0siTH anropurmu A moneneit KOC;
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- BUKOPUCTOBYBATH MIKPOIIPOIIECOPHI Ta MIKPOKOHT POJIEPHI NPUCTPOT IPH BUPIILIE HHI
MOCTABJICHUX 3aBJaHb KEPyBaHHs TPHUCTPOSIMU 300py, OOPOKH Ta Tepeaadi TaHuX B
IHTEJIeKTyalb HUX CUCTEeMaX,;

- BUKOPUCTOBYBATH 3aCO0U MPOrpaMyBaHHA MIKPOTIPOIIECOPHUX 1 M IKPOKOHTPOJIEPHHUX
MakeTiB Ta XMapHoro cepemopuiia Arduino 10T;

- pO3pOOIATH TIpOrpamMHe 3a0e3neueHHs 11 OOMiHY JaHUMH M DK BiITaJICHUM U
npuctposimu B KOC ta cucremax [HTEepHETY peueis;

- OpraHi3OBYBATH B3aEMOJI 0 MIXK anapaTHUMU 1 IPOrpaM HUMHU 3aC00aMU 3 BUKOPUCTAHHSIN
KOMYHIKa I[ITHUX TPOT OKOJIIB, MOEAHYIOUH IX B €IUHY CUCTEMY,

- OI[IHIOBATH 1 BUOUPATH METOAM 1 MOJIENi po3pOOKHU, BIPOBAIKESHHS , eKCILTyaTalii
arapaTHUX 1 IPOrpaMHUX 3aCO0IB Ta YIPaBIIHHI HUMHU Ha BCIX €Tanax >KUTTEBOTO ITUKITY;

- MPOBOJIUT U CAMOCTIHI TOCJT{IKe HH TEXHITHUX XapaKTePUCTHK B 00sacTi KOC;

- OpraHiBOBYBATH Iepe/iavy JaHuX 13 BUKOpHUcTaHHsAM intepdeiicis: 12C, SPI ta UART;

- BuKopuctoByBatu Moayis Node Mcu ESP8266 niist mpoekTyBaHHSI cUCTEM KepyBaHHS
PO3yM HUMU TPHUCTPOSIMU Ta B MOHITOPUHTOBUX CUCTEMA.

4. Komnere HTHOCTi

3arajibHi KOMIIEe TEHTHOCTI

3K2. 3maTHiCTh 70 a0CTPAKTHOTO M HICJIC HHSI, A HAJI3Y 1 CHUHTE3Y.

CrneunianbHi (paxoBi) koMneTe HTHOCTI

CK2. 3paTHICTH  poO3pOOJISATH aJrOPUTMIMHE Ta TporpamMHe 3a0e3redeHHs, KOMIIOHEHTHU
KOMIT FOTEPHUX CUCTEM Ta Mepex, [HTepHeT noAaTKiB, Kibepd)B3 I HUX CUCTEM 3 BUKOPHUCTAHHIM
Cy4aCHHX METO/IIB i MOB MPOT'PaMyBaHHS, a TAKOX 3aCO0IB 1 CHCTEM aBTOMAaTH3ALI.

CK6. 3nmaTHiCTh BUKOPUCTOBYBATH Ta BIPOBAIKYBATH HOB1 TEXHOJOT 11, BKJIFOYAIOUU TEXHOJIOT11
PO3YMHUX, MOOJIbHUX, 3€JCHUX 1 Oe3MeuyHuX OO4YHuCIeHb, OpaTH y4acTh B MOJEpHB3AIl] Ta
PEKOHCTPYKIIIT KOMITIOTEPHUX CHUCTEM 1 MEPEXX, PI3HOMAHITHUX BOYIOBaHMX 1 PO3TIONUICHUX
JIOJIaTKIB, 30KpeMa 3 METOI0 MiIBUILE HHS 1X €(PEKT MBHOCTI.

5. Pe3yabTaru HaBYaAHHSA

PHO. Po3pobisisiTi mporpaMue 3a0e3neueHHs 1Js1 BOYIOBaHUX 1 PO3TOAUICHUX 3aCTOCYBaHb,
MOOUThHUX 1TIOPUIHUX CHCTEM.

PH11. IlpuitmaTyu edeKTUBHI pillIeHHs 3 MUTaHb PO3POOJICHHs, BINPOBAKEHHS Ta SKCIUTyaTallil
KOMIT FOTEPHUX CUCTEM 1 MEpeX, aHaJli3yBaTH aJlbTePHATUBH, OLIHIOBATH PU3MKHU Ta IMOBIPHI
HACJTIIKHU Pillie Hb.

6. Opranizanisi HABYaHHA Kypcy

O6c¢sr Kypey
Bun 3anartsa 3arajibHa KUIbKICTh TOIUH
TeKIiT 16
CeMIHApChKi 3aHATTS / MpakTHd Hi / 1aGopaTopHi 14
caMOCTiifHa poOoTa 120
O3HaKH KYpCy
CemecTp Crie miaib HICTH . Kype HOPM?THB HHVH /
(piKk HaBYaHHA) BUO IPKOB U
I 123 KOMH’IOT@pH& 1 BUO ipKOBa
1HKeHep s
TeMarnka Kypcy
Tema, man ®dopma | Jlirepa- Kinb- Bara | TepMiH BUKOHaHHS
3aHATTSA | Typa KICTh OIIIHKHU
TOJIMH

3micToBuii moayJs 1. bazosi npuanunu ta apxitektypu K®C. Xmvapsi texnoqorii B KOC.

Tema 1. IcTopit po3BUTKY Ta
3acTocyBaHHi Ki0epdpBmuHmX | jekuis | [1-16] 1 0,5 3riqHO pO3KIaTy
cucteM (K®C).  OcHoBHIi




ckimangoBl KOC. Knacudikais
komrone HTIB KOC ix Bumm ta
IPUHLIXTHN poO OTH.

Tema 2. ba3oBi NpwWHIMUIY,
y3arajJibHeHa CTPYKTypa Ta
npobsiemu ctBopeHHs K®C.
Oumiska CKJIATHOCTI
KiOep(hBUYHUX CUCTEM.

JIEKIIS

[1-16]

0,5

3rigTHO PO3KIAdy

Tema 3. AnapaTHo-nporpam Ha
watgopMa I CTBOPEHHS
OpUKIAAHUX — KiOepdi3 ny HUX
cucTeM. [HTeneKTyanbHi camo-
OpraHi30BaHi CUCTEMHU.

JIEKIIIs

[1-16]

3TinHO pO3KIaLy

Tema 4. 3acobu
KpunrorpaMHoro  3axXucty
iHpopmanii B KibepdiB3udHUX
CUCTEMaX. IIpouecopu
KpUNTorpaaHOro  3axXucTy
iHdopmarii. Metonu 1 3acobu
moOy0BHU  TPHUCTPOiB  JJIst
bopmyBaHHI ¢ppoBOro
I IHCY.

JIEKIIIs

[1-16]

3TiIHO pO3KIaLy

Tema 5. I[Tepconais Hi
6e31poToBI Mepexi.
[Tporokonu 0e31poToBOi
nepeaayi JaHUX B
KibeppBUIHUX cHUCTEMaX Ta
cucremax  loT. OcHoBHI
IIPOTOKOIHU 6e31poTOBOro
3B'3Ky B IHTEepHeTI peueii:
NB-loT, ZigBee, GSM, Wi-Fi,
Bluetooth. ®BuUYHI OCHOBH,
OCHOBHI TapaMeTpH 1 YMOBH
3aCTOCYBaHHS.

JIEKIIIsT

[1-16]

3TiIHO pO3KIaLy

Tema 6. Cencopni 6e31poToBi
CHUCTEMU i TP OTOK OJTH
nanekoro 3B’si3ky LPWAN.
[Tporokonu 0e31poTOBOr0
3B's13ky B IHTEpHeTI peueil:
LoRa/LoRaWAN, 6LoWPAN.

JICKIIIST

[1-16]

3rigHO pO3KIaLy

Tema 7. Onmg BigoMux
XMapHUX CepBICIB Ta iX
XapaKTEPUCT UK. Mogeni
XMapHOr'O PO3MILICHHS JaHUX.
Bunu xmapHUX cepBiciB.

JIEKIIs

[1-16]

3rigTHO PO3KIady

Tema 8. Knacudikaris
Mojieneil 00CIyroByBaHHI B
XMapHHUX cepBicax. 3acobu
po3pobku K®PC Ha ocHOBI
XMapHUX TEXHOJIOT 1.
[Tepemaga Ta 06poOKa qaHUX Y
XMapHOMY CepeIOBHII

JIEKIIsA

[1-16]

3rigHO pO3KIady




Arduino loT.

Momyns Hult KOHTPOJH 1

16

7

3riTHO PO3KIAdy

3micToBuii moay s 2. Texnoaorii KO C. Peanizanis K® C na 0a3i Mikponpoue copHux

NPUCTPOIB.

Tema 9. Texnonorii K®C.
[TmaTdopmu 13acodu
HaKOTHMY€ HHSI, BRyanBamii 1
00pOOKM JaHUX B
Kibep(pBUYHUX CUCTEMaX.
3aBaHHs] HAKOMIMYCHHS ,
00poOKH 1 BByaBalii 1a HUX
B KiOep(pBUUIHUX CHCTEMaX.

JIEKLis

[1-16]

0,5

3TiTHO pO3KIaay

Tema 10. ABromarmzaiiis Ta
IHTEJIeKTyaJI3a1lis TIPOTIeCy
NPOEKTYBaHHA Kibepdi3 maHuX
CUCTEM.

JIEKIIIs

[1-16]

0,5

3TinHO pO3KIALy

Tema 11. Knacudikaris ta
OCHOBHI XapaKTEPUCTUKHU
BHM IPFO BaJIh HHX
nepeTBoproBaviB. CeHC OpHI
npucTpoi. [HrenexTyanb i
naBaui. J[xepesa >KUBJICHHS.

JICKIIIST

[1-16]

3riTHO PO3KIady

Tema 12. OcHoBHI TUTTI
JlaBaviB pBHUX (i3 U4 HUX
BEJINY UH, TIOHATTS
JIUCKPETHOCTI 1 IOXHOKH

BUM IpIOBaHb B Ki0ephiBMIHUX
cuctemax. LludposiTa
anasorosi iHrep¢eiicu B KOC.

JICKIIIST

[1-16]

3riTHO PO3KIady

Tema 13. 3araipHa cTpyKTYpa,
(byHKITIOHAJIb Hi OJTOKH Ta
CUCTEMa KOMaH][ Cy4acHHX
MIKpOKOHTPOJIEPIB, OC HOBHI1
BIIM IHHOCTI1 B IIIX0HaX B
po0oTiy MOPIBHAHHI 3
tpaaumiiamm u [1K npu
ctBopeHH1 KOC.

JIEKLis

[1-16]

3riTHO pO3KIaay

Tema 14. Cuctemu 360py 1
0e31poToBOI e pegadi JaHuX
Ha OCHOB1 M IKPOKOHTPOJIEPIB
ATmega, STM32, ESP32
Node MCU rta nRF52.
Iarepdeiicu SPI, 12C, UART,
BOymoBani ALIIT 1 [TATT
MIKPOKOHTPOJIEPIB.

JIEKIIIs

[1-16]

3TiIHO pO3KIaLy

Tema 15. Meronu ta 3acoou
npoekTyBaHHs 0510kiB KOC 13
3actocyBanusaM [TJIIC.

JIEKIIIs

[1-16]

1

3TiIHO pO3KIaLy

Monyib H1il KOHTPOJIb 2

14

3rigHO PO3KIady

JlabopaTopHi poGoTu

Tema 1. Bukopuctanus

JIa0.

| [1-16] |

1

3riqHO PO3KIATy




inTepdeiicy 12C, UART s
3’€IHAHHS MAaKETHUX MOYJIIB
Arduino UNO ra Arduino
Nano, ESP-01 Ta ix
MPOrpaMyBaHHs B CE€PETOBHIIII
Arduino IDE. HanamryBaHss
XMapHOTO CEpe/IOBUIIA
Arduino loT.

pobora

Tema 2. [TpoexTyBaHH]A
MiICUCTEMH BU3 HAYCHHS
PYXOMUX 00’€KTIB PO3yMHOI0
OYIWHKY 3 BUKOPHUCTAHHIM
wiatu Arduino Nano ta
cencopa pyxy HC-SR501 3
MOAAJIBIION0 Tlepeaveto Ta
00pOOKOI0 TAaHUX Y XMAPHOMY
cepenosuii Arduino 10T.

Jlab.
pobora

[1-16]

3rigHO pO3KIady

Tema 3. [IpoekryBaHHs
MICUCTEMU ieHT U ika mii
00’€KTIB IOCTYITY 710
NPUMIIICHHS 3
BUKOPUCTAHHSM IUIATH
Arduino UNO ta moayis
panioyacToTHO1 e Hrudikamii
RC522 3 nonas moro
nepeiayeio Ta 00poOKoro
JAaHUX Y XMapHOMY
cepenosuii Arduino 10T.

Jlab.
pobora

[1-16]

3riTHO PO3KIALy

Tema 4. [IpoekryBaHHs

MIIC ICTEMU KJIIMAT-KOHTP OJTHO
Ta BEHTWIA i1 pO3yM HOT'O
OYIWHKY 3 BUKOPUCTAHHIM
mwiatu Arduino UNO, cercopa
TeMIepaTypHu i BOJIOTOCT1
DHT22, BenrwisiTopa 3
MOAAJIBIIO0 TIepeaveto Ta
0OpOOKOIO TAHUX Yy XMAapHOMY
cepenosuii Arduino 10T.

JIab.
pobora

[1-16]

3TinHO pO3KIaLy

Tema 5. IIpoekryBaHHs
[IC ICTEMHU OCBITJIE HHSA
PO3YMHOTO OYJTUHKY 3
BUKOPHCTAHHSM ITUIATH
Arduino UNO, naBaua pyxy
HC-SR501, naBaua BigcTani
HC-SR04, poropesucTopa i
CEPBOIPHUBOAY 3 MOAAIBIIION0
niepeiayero Ta 00poOKoro
JIAHUX Y XMapHOMY
cepenosuii Arduino 10T.

J1a6.
pobora

[1-16]

3TiIHO pO3KIALy

Tema 6. ITpoexTyBanHA
HIC UCTEMHU MOKEIKHOT
CUTr'HaJI13a1lii pO3yM HOT'O

[1-16]

3TiIHO pO3KIaLy




OYIMHKY 3 BUKOPUCTAHHIM
momynst NodeMcu ESP8266,
napada qumy MQ-2, naBaua
BUTOKY Tazy MQ-7 Ta
CepeIOBHIIa TIPOrpaMyBa HHS
Arduino IDE. TTepenaya ta
00poOKa TaHKUX Y XMapHOMY
cepenosuii Arduino 10T.

Jlab.
pobora

Tema 7. IIpoexryBaHHA

MIC ICTEMHU IUCTAHIIIMHOI O
KepyBaHHsI PO3YMHOTO
OYIWHKY 3 BUKOPHUCTAHHIM
0e3npoBinHUX 1HTEp(eCiB
Bluetooth (HC-06) ta Wi-Fi
(NodeMcu ESP8266).
ITepenava Ta 06poOKa TaHUX Y
XMapHOMY CEpeIOBHUIITI
Arduino loT.

JIao.

pobora [1-16] 1

3rigHO pO3KIagy

Tema 8. IIpoekryBanHA
aBTOMAaTH30BAaHOI CUCTEMHU
KOHTPOJTIO SIKOCT 1 TIOBITPS
HAaBKOJIMIIIHBOI'O CE€PEIOBUIIIA
Ha OCHOB1 amapaTHO1
atdopmu ESP32 3
BHUKOpPHUCTAHHAM CEHCOPIB
BU3HAYEHHS JIETKUX
oprauiyaux cnoayk (CCS811),
ity (GP2Y1010AUOQF),
Byrekucioro razy (MH-
Z19B), popmanbaeriny
(ZE08-CH,0), remmiepatypwu,
THCKY Ta BOJIOT OCTi
(BME280).

JIa0.

pobora | [1-16] 1

3TinHO pO3KIALy

Tema 9. [IpoexkTyBaHH
CHCTEMH BH3HAUCHHS ITyIIbCY
Ta HACHMEHOCT] PIBHI KHCHIO B
aprepiajbHiil KPOB1 JIOJUHU 3
BUKOPHUCTAHHAM 0i0CEHCOpa
(MAX86150).

JIa0.

pobora [1-16] 2

3TiTHO pO3KIay

Tema 10. BuBuenns cucteMu
aBTOMAaTH3AlIl] MPOSKTyBa HHS
Vivado. Po3pobka THIoBux
By3:1iB 11 KOC na [JIIC.

JIao.

poGora [1-16] 2

3rigHO PO3KIady

Konrposps nabopatopHux
pob it

14

25

CamocrTiiiHa po0oTa cTy/Ae HTiB

Tema 1. Buxopuctanus
Kibep(pBUYHUX CUCTEM Y
ITPOM HCJIOBOCT1, BUPOOHUIITRBI,
eHepreTHI Hil cepi Ta
BIHCHKOBIii ramys3i.
Exocucrema KOC ta cuctem

Camo-
CTiiiHa
pobora

[1-16] 4

0,5

Bnpomnosx
CeMeCTpy




Iareprety peueil. KopucHictb
Mepexi Ta 3akoH MeTkanda-
bekcrpoma. YerBepra
1HIYCTpiaJibHA PEBOJIIOILIS.

Tema 2. KonuenryabHi
moznen KPC ta cnocodu ix
noOynosu. [IpuHIMIH
MPOEKTYBAaHHS €JIEKTPOHHUX

cucteM Ha 0asi Canmo- Bripomox
. . criina | [1-16] 0,5
MIKPOKOHTPOJIEPIB 1 MIBHIKOT O poBora ceMecTpy
IPOTOT UITyBa HHS
Kibep 3 HUX cuUcTeM. 3aco0u
MOJIeJIIOBaHHS Ki0ep(dhi3 14 HUX
CHUCTEM.
Tema 3. OCHOBHI MOKIIMBOCTI,
KOMIIOHE HTHY 1 IPUHIUITH
3aCTOCYBaHHS BOY/10BaHUX
oTiepaIliiHuX CHCTEM B Camo- B
wiatpopmax [HrepHeTy peueid. | criina | [1-16] 0,5 TPOTIOBIK
CeHcopHi Ta KOMYHIKalliiH1 pobora cemectpy
mepexi B KOC.
Bucokonpoaykr uBHi
KOMIT FOT€PHI CCTEMHU.
Tema 4. Metonu ta 3acodu
3aXuCTy Blfwip}oBanb HOI Canto-
1H¢)opMag11 BII crifima | [1-16] 0,5 Bnponosix
HECAaHKL[IOHOBaHOT'O JIOCTYIY. ceMecTpy
. pobora
IIporunia mepexeBomMy
HECAHKIIIOHOBAHOMY JIOCTYITY.
Tema 5. Crannapr Bluetooh
802.15.1. PizHOBUIM
crangapris WiFi. bibiioroku Camo- BIDOLOB K
B cepenosuiti Arduino IDE CTIiiiHa [1-16] 1 polt
1t poooru 3 WiFI. poboTa cemectpy
Crannapru ZigBee. Ilepenaua
nanux depes iHTepdeiic [rDA.
Tema 6. Xapakrepuctuku NB-
LTE. IIponpierapHa mepexa
LoRa. OprauBauis oOMiHy Camo- B
JnaHuM i B ipot okosii MQTT. criina | [1-16] 1 TPOZIOB XK
HTTP nporokon. Web- pobora cemMecTpy
coketu. [lepenaya manux ta
MIPUIOM MAKeT IB.
Tema 7. Mopneuni po3ropranss
XMapHOTO Cepe/IoBUIIA. Canto-
[TyOniuHul XMapHU cepBic . Brpomosxk
. criina | [1-16] 1
IBM Cloud. I'panmaHi ceMecTpy
pobora
obuucneHus. Tomnomorii
rpaHUY HUX O0YNCJIEHb.
Tema 8. Bukopuctanus Camo- B
texHooriit Big Date B KOC criina | [1-16] TPOZIOBK
. ceMecTpy
Ta cucteMax [HrepHety pedeil. | pobora 1




O6csru ganux. lIBuaKicT
00poOKM MaHuX. AHAIITMKa
XMapHuXx oouuciaeHb. Cucrema
TpaBuWJI i1 Ta TIOTOKOBA
o0pobOxka.

Konrposs camocTiitHo1
poboru

32

3riTHO PO3KIAdy

Tema 9. Cucremu
niepe/laBaHHs JaHUX B KaHaJlax
K®C. Bunu inpopmaniiHmnx
KaHaJIiB B Kibep i3 1y HUX
CUCTEMaX IX MaTeMaTH4HI
MOJIEJIi Ta XapaKTePHCTHK UL

Camo-
CTiliHa
pobora

[1-16]

0,5

Bnponosix
ceMecTpy

Tema 10. [ToOynoBa
peanbHUX 00'€KTIB 3
BUKOpPUCTaHHAM 3D-1pyKy.
OCHOBHI TEXHOJIOT 14 Hi
oreparii: MpOeKTyBaHH,
chaiicinr, apyk. Gopmaizaiis
Kibep (B3I HUX CUCTEM B
YMOBaX JIMHAMIY HO MiHIHBOT' O

CepeIOBHIIIA.

Camo-
CTIiHA
pobora

[1-16]

0,5

Bnponos:x
ceMecTpy

Tema 11. CencopHi npucTpoi.
Tepmornapu 1 gaBadi
TeMrepatypu. P3HOBUIM
cerncopis. MEMS nasaui
TucKy. [lepeTBOpeHHs e Heprii
pPaTioOXBWIL TA TEIUIA.

Cawmo-
CTiliHa
pobora

[1-16]

Bnpomnosx
ceMecTpy

Tema 12. QoroeneKkTprd Hi
naBaul. BinHoBie HHS
*uBJie HHS. [lepeTBOpeHHs
COHSIY HOT € HEPrii.
Bukopuctanss cXoBHIIL
eneprii. lonicropu.
PanmioakTuBHI mkepena
JKVBJI€ HHS.

Cawmo-
CTIiHA
pobora

[1-16]

Bnponosix
CeMeCTpy

Tema 13. OcHoBU poboTH 3
MIKpPOTIPOIIECOPHUM U Ta
MIKPOKOHTPOJIEPHUM U
cucteMamu 300py, 00OpoOKu Ta
nepenayi qanux. BoynoBane
porpamMHe 3a0e3MneYeHAs IS
cucTeM 300py, 0OpPOOKH 1
nepeayvl JaHuX 3
BUKOPHUCTAHHAM CY4aCHHUX
MikpokoHTposepiB y KOC.

Camo-
CTiliHa
pobora

[1-16]

Brpomosxk
ceMecTpy

Tema 14. O64ucroBabHi
pecypcu KOC. AHanorosi i
undpoBi iHTEpdE HcH Ta iX
xapakreprucTuku. [lmaTdopmu-
KOHCTPYKTOPH, 3aC00U
MAIIIMHHOT O HABYAHHS 1

Camo-
CTiiiHa
pobora

[1-16]

Bnpomnosx
CeMeCTpy




CTaTUCTUYHOIO aHAJBY.
MonemoBaHHS Ki0eph i3 ud HUX

CHUCTCM.

Tema 15. [Ipuknanu
MIPOCKTYBAaHHS €JIEMEHTIB
K®C Ha 6a31 [IJIIC y
KOCMIY Hil, BIHCHKOBIH Ta
TIPOM HICJIOBUX TaTy3sX.

Camo-
CTiifHa
pobora

Bnponosx

[1-16] 4 1
CeMecTpy

KoHTrpoiss caMOCTIIHOT
P 28 6

poboru

3riTHO pO3KIaay

[TincymKoBHI KOHTPOJIb (€K3aMEH) 50

7. CHcTeMa OIiIHIOBAHHS KYPCY

3arajpHa cucTema
OIIHIOBaHHS KypCy

Ilomounuti  KoHmponb 3OIACHIOETHCS T Yac IPOBEIACHHS
JCKIINHUX, JTa0OpaTOpHMX, IHAWBIAyaJbHUX 3aHATH 1 Ma€ HAa MeTi
NepeBipKy 3HAHb CTYJEHTIB 3 OKPEMUX TE€M HaBYAJIBHOI JWCIUILIIHHA Ta
PIBHS X HIATOTOBJIEHOCT1 0 BUKOHAHHA KOHKpPETHOI po0oTH. OLIHKYU Y
HaIIOHAJBbHIN MK («BIIMIHHO» - 5, «100pe» - 4, «3aJ0BUILHO» - 3,
«HE3aIOBIIBHO» - 2), OTpUMaHi CTyJEHTaMH, BHCTABIAIOTHCS Y
KypHajax o0JiKy BIIBIIyBaHHI Ta YCHIIIHOCTI aKaJAeMI4HOI TPYTIH.

Mooynvbruti konmpoaw (cyma 6anig@ 3a OKpeMull 3IMiCmoeull
MOOYIb) TPOBOAUTHCSA (BUCTABISIETHCS) HA TICTaBl OLIIHIOBaHHSA
pe3yibTaTiB 3HaHb CTYJCHTIB TICJS BUBYCHHA MaTepiay 3 JIOT14HO
3aBepIICHOT YaCTHHH JIUC IUTUTIHUA — 3MICTOBOTO MOJTYJIS.

3aBAaHHAM MOIYJBHOTO KOHTPOJIIO € MepeBipka pPO3YMIiHHA Ta
3aCBOEHHA  TIEBHOrO  MaTepiany (TeMH), BHUPOOJEHHI  HABHYOK
MIPOBEJICHH PO3PaXyHKOBHX POOIT, BMIHHA BHPINIyBaTH KOHKPETHI
CUTyaTHBHI 3a/Jadi, CaMOCTIHHO OIpalbOBYBaTH TEKCTH, 34ATHOCTI
OCMHCITIOBATH 3MICT JaHOT YaCTHHU JIUCIUIUIIHM, YMIHHA MyOJI4HO YH
NUCHMOBO TOJIaTH NIEBHUM MaTepiall.

Cemecmposuii (niocymkosuti) KOHmMpOIb TPOBOIUTHCA Y (GopMi
€K3aMeHy.

Exszamen — dopma mMmincyMKOBOro KOHTPOJIO, SiIKa TIiepeadadae
MEePEBIPKY PO3YMIHHS CTYJAEHTOM TEOPETUYHOTO Ta MPAKTHUYHOTO
OpOrpaMHOTO Martepiary 3 Yyciel JHCHMIUIIHM, 3JaTHOCTI TBOPYO
BUKOPUCTOBYBATH 3400yTi 3HAHHA Ta BMIiHHI, (QOpPMYBaTH BIacHe
CTaBJICHHS J10 TIEBHOT MPOOJIEMH TOIIIO.

Cy_Ma OLiHKAa 3a HAI[I0HAJILHOIO IIKAJOIO
OauiB 3a :
BCi BHH JUIS 3QJTIKY
HaBYaJIbH Ouinka ECTS IVl €K3aM €HY , KypCOBOTO
oi MPOEKTy (poOOTH),
ISJIBHOC IIPaKTUKH
T
90- 100 A BIIMIHHO
80 -89 B oBpe
70-79 C AO0P 3apax0BaHO
60— 69 D .
3210 BUILHO
50— 50 E .
. HE 3apaxoBaHoO 3
HE3aJI0BLILHO 3 MOSMBICTO
26— 49 FX MOJKJIMBICTIO TIOBTOPHOTO
MTOBTOPHOTO
CKJIAIaHHs
CKJIaJaHHS




. HE 3apaxoBaHo 3
HE3aJ0BUTHHO 3

s 000B’SI3KOBHM
000B’SI3K0BUM

0-25 F MTOBTOPHUM
MOBTOPHUM BHUBYEHHSIM
. BUBUCHHM
JMCIMIUTIHA .
JWCIMILTIHA

Bumoru 1o
MACHMOBO1 pOOOTH

[TincymkoBa mucbMoBa poOOTa BUKOHYEThCS y (OPM1 TECTOBHX 3aBAaHb
3 BUOOPOM TpaBUJIbHOT BiNMOBIN 1. KiIbKiCTh TECTOBUX 3aBIaHb — 25.

JlaGopaTopHi
3aHATTS

ITicnsa y3aranmpHeHHS (BCTYIHOTO CJIOBAa) BHUKJIAJad J1a€ BIITOBI 1
Ha OKpEeMi TEOpPETHY Hl 3aMHUTAHHs, SIK1 BUHUKJIM B CTYJCHTIB y MpoIeci
MIITOT OBKH J0 3aHATTS. 3a3BUYal 3 KOXKHOI TEMHU JICKI[IHHOTO KYpCy Ha
NpakTUIHI 3aHATTS BUHOCSATH IHAWBITyaJi30BaHI TEMH KOM IDIEKCHOTO
XapakTepy, SKi JaloTh 3MOTy CTYICHTY IIHMpIIE 3acCTOCYBaTH 3100YTi
3HAHHSA Ta MATOTYBATUCS 1O CaMOCTIHHOIO BUKOHAHHA JOMAIIHbOIO
3aBJIaHHS.

Jlns  mepeBipkM pIiBHSI 3aCBOEHHS HABYAJIbHOIO MaTepiaiay
CTYJICHTU BUKOHYIOTH TE€CTOBI 3aBIaHHS.

Jlo mouaTky nabopaTopHOi pOOOTH CTYAEHT Ma€ OTPUMATH
JIONYCK Ha OCHOB1 ycHO1 cmiBOecinu. Ha maGopaTopHiii poOoTi KoXeH
CTYAEHT OTPUMY€ THCTPYKIIitO 10 BUKOHaHHs. [licist 3aBepieHHs pod oTu
cTyAeHT ohopMIIS€ 1 3aXHIIA€ 3BIT 3 pe3yIbTaTaMU POOOT H.

YMoBHU 10TYCKY 10
MiICYMKOBOTO
KOHTPOJIIO

CTyIeHT TOMyCKaeThCs 10 CKIIaIaHHsI €K3aMEeHY, SIKIIO BIPOOBXK
CeMecTpy BiH 3a 3MICTOBI MOAYJIi HAOpaB cymapHo 25 6alliB 1 BUIIE.

CryneHT He JONYCKA€eThCS /O CKIQJaHHA €K3aMEHy, SKIIO
BIIPOJIOB)K CEMECTPY BiH 3a 3MICTOBI MOy HaOpaB MeHue 25 6aniB. Y
[IbOMY BHUTAJIKy CTYACHTY Y BiIOMOCTI pOOUTHCs 3amuc "He donywenui” i
BUCTABIIETHCS HAOpaHa KUIBKICTh OaniB. [lomycKaeTrhes, Ik BUHATOK, 3
JI03BOJIY JIeKaHa (PaKyabTeTy 3a 3asiBOI0, IMOI'OJKEHOIO 3 BiAIOBITHOIO
kadeporo, 0THOPa30Be BUKOHAHHS CTYJEHTOM JOJATKOBUX BHIIB POOiT
3 HaBYaJbHOI JUCUUIUIIHM (BIIIpalfoBaHHI TPOMYLICHUX 3aHATH,
MepeCKIalaHdsi  3MICTOBUX MOJYJIB, BHUKOHAHHA  I1HIMBINYyasbHHX
3aB/IaHb TOIIO) JIJISA MITBUIIECHHS OLIHOK 33 3MIiCTOBI MOIYJIL
Hanepenonni ex3ameHy BUKIajad TONA€ JOMOBIIHY J€KaHy TIpoO
HEJIOTYCK CTYACHTIB akaJeMiuHOi rpynu (rpym). BinMmirka npo Hemomyck
y BIIOMOCT1 pOOUTHCS PU HASSBHOCT1 PO3TIOPSAIKEHHS JIEKaHa.

8. IloaiTuka Kypcy

CryneHt 30008’ 43aHUI BIIBIIYBAaTH 3aHATTS BIIMOBIIHO 10 BCTAHOBJIEHOTO PO3KIIaay, He
3aMi3HIOBATUCS, MaTH BIIIMOBITHUN 30BHINIHIA BUrJsiA. Y pasi BIACYTHOCTI depe3 XBOpOOy
HAMAa€ThCA BIANOBIAHA JOBIIKA.

[Tponyme Ha JEKIis BiqNpalbOBYETHCS CTYIEHTOM CaMOCTIHO, IK KOPOTKUI KOHCTIEKT 32

TEMOIO 3aHATTSL.

[Mponymena nabopaTopHa poOOTa BUKOHYETHCS CTYIAEHTOM CaMOCTiHHO Baoma abo B
KOMIT FOTEPHOMY KJIACi, pe3y/IbTaTH OI[IHIOIOTHCS BUKIIAJadeM.

Y BumaaKy, KOJW CTYASHT NpUHAMaB ydacTh y MporpaMi MOOUIbHOCTI, MOMIIHBE
BpaxyBaHHA OTPHUMAaHUX OIIIHOK B IHIIOMY HAaBYaJbHOMY 3aKjajll 3a YMOBHM BIANOBIIHOCTI

HABYAJILHUX IUIAHIB.

MoxiiuBe 3apaxyBaHHS pe3y/bTaTiB HeopMaiabHOiI OCBITH 3rimHO 3 [lOoMOKEHHIM PO
MOPSIZIOK 3apaxXyBaHHSI pe3yNbTaTiB He PopManbHOT ocBiITH y [IpuKapmaTchbkoMy HAIIOHATIbHOMY
yHiBepcureTi iMe Hi Bacuns Credanuka.

IToaiTuka akage MidHOI MOBEeAIHKH i eTHKH

CryneHT OBUHEH OYTH TOJIEPAHTHUM 1 ITOBaXKAaTH IYMKY 1HIITHX.

3anepedeHHs MOBUHHI (POPMYIIIOBATUCS TIIbKHU B KOPEKT HiM popM 1.

[TnariaT Ta akageMiuHa HeJOOPOUECHITh HECYMICHI 3 MpUHIMNAM U Aissib HocTi 3BO.



https://nmv.pnu.edu.ua/wp-content/uploads/sites/118/2019/11/819_29.11.2019.pdf
https://nmv.pnu.edu.ua/wp-content/uploads/sites/118/2019/11/819_29.11.2019.pdf
https://nmv.pnu.edu.ua/wp-content/uploads/sites/118/2019/11/819_29.11.2019.pdf

He momyckaercs migka3yBaHHS Ta CIIUCYBaHHA M Yac 37a41 Oyab-sIKUX POOIT MOTOYHOIO,
PyO DKHOTO 4 1 MiZICYMKOBOT'O KOHT POJIIO.

He npomyckaerbcsi KOpuCTyBaHHSA Tene(OHAMH Ta OyIb-SKUMU IHIIUMH €JICKTPOHHUM U
3acobaMu mif 9ac 31a4i Oyab-IKHX po0 T MOTOYHOr 0, pyO BKHOT0, 9 ¥ MiICYMKOBOI'O KOHTPOJIO.
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