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1 ONIUC HABYAJIBHOI JIUCHUILJITHUA

Po3noais roaun 3a HaBYAJILHUM
. . IIAHOM
HailimeHyBaHHS1 IOKa3HUKIB
neHHa popma 3a04yHa ¢hopma
HAaBYaHHS HAaBYaHHS
Kinpkicte kpenutiB EKTC — 5 Pix miaroTroBku:
3araipHa KiabKicTh ToauH — 150 rog 4-i | 5-#"
. . Cemectp
Kinpkicte MoaymiB — 2 T | 10
TuwxHeBUX roguH Jlexii
TSl IeHHOT (popMU HaBUAHHS: 36 ron | 10 rog
aynutopHux — 4,0 ronuHu [TpakTuyHi (CeMiHApPChKi)
caMOCTiltHO1 poboTH ctyaeHTa —4,0 ToIUHA 14 ron | 4 ron
Bup miicyMKoBOro KOHTpOIIO: AuQepeHIiHHn JlaGopaTopHi
3aJIiK 20 rox | 6 ron
dopma miICyMKOBOTO KOHTPOITO: YCHA Camocriiina podora
80 rox | 130 rox

2 META HABYAJIBHOI JUCIHUATLITHA

Merta nucuuiutiau «/luctanmiiiHi cucteMu KepyBaHHS» — BUBUEHHS 0a30BUX (pyHIaMEHTaIbHHUX
OCHOB MOOymoBU Ta (YHKIIIOHYBAaHHS HAHUIPOCTIMIUX EJIEKTPOHHUX Ta EIEeKTPUYHUX KT y CKIIaJIl
CY4aCHUX CHUCTEM aBTOMaTH3aIlii.

BinnoBinHO 70 OCBITHROI MPOrpamMH, BUBYECHHS HABUAIBHOI TUCHMIUIIHYU CHpUsie GOPMYBaHHIO Y
3100yBadiB BUIOI OCBiTH Takux 3aranbHUX (3K) Ta dpaxoux (PK) koMmeTeHTHOCTEIH:

3K2. 3gatHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHUX CUTYalisdx (axoBoi AisITBHOCTI.

®K2. 3pmaTHICTh 3aCTOCOBYBAaTH 3HAHHS  (DI3UKH, EJIEKTPOTEXHIKH, EJICKTPOHIKH 1
MIKpOIIPOILIECOPHOT TEXHIKM B 0O0Cs31, HEOOXITHOMY sl PO3YMIHHS TpoleciB 1 3a0e3nmeueHHs
IH)KEHEepPHOi  MISUTBHOCTI B CHCTEMax aBTOMAaTH3aIlli, KOMII IOTEPHO-IHTETPOBAHUX TEXHOJIOTISAX Ta
POOOTOTEXHIKH.

®KS5. 3patHIiCTh OOTPYHTOBYBATH BHOIp TEXHIYHUX 3aC001B aBTOMAaTH3allli HA OCHOBI PO3yMIiHHS
OPUHIUMIB X poOOTH, aHami3y iX BIIACTMBOCTEW, NPU3HAYEHHS 1 TEXHIYHUX XapaKTEPUCTUK 3
ypaxyBaHHSIM BUMOT JO0 CHCTEMH aBTOMAaTH3allii 1 eKCIUTyaTallliHMX YMOB; HAJAro/KyBaTH TEXHIYHI
3aco0u aBTOMAaTH3allii Ta CHCTEMU KEpYBaHHS.

3 IEPEJIYMOBM JIJIs1 BABUEHHSI HABUAJIBHOI JUCIIATILITHA
[lepenyMoBH BUBYEHHS HAaBYAJIBHOI AUCHUILIIHYU «J{MCTaHIIIMHI CHCTEMH KepyBaHHS» BIJICYTHI.
4 OUIKYBAHI PE3YJIbTATH HABUYAHHSA
BinmoBigHO 10 OCBITHBOI MporpaMu «ABTOMATHU3AIlIS Ta KOMIT IOTEPHO-IHTETPOBaHI TEXHOJIOT1»,

BUBYCHHSI HABUAIBHOI AUCIMILTIHU TIOBHHHO 3a0€3M1eUNTH JOCSTHEHHS 3100yBadaMy BHIO1 OCBITH TaKHX
nporpamMHux pe3yabTariB HaB4aHHs ([TPH):

IIporpamHi pe3yjbTaT HABYaHHS Hudp ITPH

3Hatu  (I3WKY,  EJIEKTPOTEXHIKYy,  €JIEKTPOHIKY Ta  CXEMOTEXHIKY, [1PH2
MIKPOIIPOIIECOPHY TEXHIKY Ha PiBHI, HEOOX1THOMY JJIsSl pO3B’sI3aHHSI TUTIOBUX 3aJ71a4
1 mpo6JieM aBTOMAaTH3aIil




3HaTH MpUHOUNH POOOTH TEXHIYHMX 3aco0iB aBTOMarTH3allii Ta BMITH
oOrpyHTyBaTH iX BHOIp Ha OCHOBI aHaji3y IX BJIACTHUBOCTEH, NMPU3HAUYCHHS 1
TEXHIYHUX XapaKTEPUCTHK 3 ypaxXyBaHHSIM BHMOT JO CHCTEMH aBTOMAaTH3aIlii Ta
eKCIUTyaTal[iiHUX YMOB; MaTH HaBHYKH HaJaro/DKEHHS TEXHIYHUX 3aco0iB
ABTOMATH3AIlil Ta CHCTEM KEPYBaHHSI.

ITPHS

OuikyBaHl pe3yJbTaTH HABYAHHS, SKI TMOBHHHI OYTH JOCSATHYTI 3400yBayamMH OCBITH IICIIS

OINaHyBaHHS HABYAJIbHOI TUCIMILIIHM «/lMCcTaHIiiiHI cHCTeMH KepyBaHHI»:

QuikyBaHi pe3yJbTaTH HABYAHHSA 3 JUCHMILIIHU Hudp INPH
- 3aCTOCYBaHHS 3HaHb (DI3MKH, PaJIOTEXHIKH 1 €JIEKTPOHIKH JJIsl CHHTE3Y Ta aHali3y [1PH2
HaWIPOCTIMIMX CXEM JUCTAHIIINHOTO KepyBaHHS;
- 3HaHHS 1HTep(denCiB PI3NIHOTO, KAHAITBHOTO Ta MEPEKEBOT0 PiBHIB 0€31pOTOBUX
CHCTEM 3B’SI3KY ;
- PO3YMiHHS MPUHIMIIB POOOTH 1 MOOYAOBU Cy4acHUX NMPHUIMAaYiB Ta repeaaBadiB [TPH8

TEJICKOMYHIKAIITHUX CHCTEM;
- YMIHHS 3aCTOCOBYBaTH 3HAaHHA IMIpU HAIAro/PKEHHI TEXHIYHUX 3aco0iB
aBTOMATH3aIlili Ta CUCTEM AUCTAHIIIHHOTO KEpYyBaHHS.

53ACOBHU JIATHOCTUKHU TA KPUTEPII OIIIHIOBAHHSI

PE3YJIbTATIB HABYHAHH

5.1 3aco0u ouniHIOBaHHS Ta METOAM JeMOHCTPAaIii pe3yJbTATiB HABYAHHS

3aco0amMM OLIIHIOBaHHS Ta METOJAaMM JIEMOHCTpalii pe3ynbTaTiB HaBUaHHS 3 HAaBYAIbHOL

IUCIAIUIIHYA €
- ece Ta pedepatu sl BUCTYIY HA MIPAKTHYHUX 3aHITTSIX;

- 3BITH 3a pe3yJbTaTaMi BUKOHAHHS CAMOCTIHHUX 3aBJIaHb MPAKTHYHHUX POOIT Ta iX 3aXHCT;

- 3BITH Ta Ipe3eHTaril 3a pe3yiabTaTaMU CBOIX €KCIEPUMEHTAILHUX IOCIIIKEHb Ta PO3B’I3aHHS
p pesy p p

CaMOCTIMHUX 3aJ]1a4 MPY BUKOHAHHI1 JJA0OPAaTOPHUX POOIT;

- MaTepiany, sIKi MATBEP/UKYIOTh pe3yJbTaTh BUBYCHHS MEBHOI TEMHU YU KUIBKOX Te€M Ha on-line

Kypcax 4d B IHIIIH cucTeMi HepOpMaTbHOT OCBITH 32 TEMAaTUKOIO HABYAIBHOI TUCIUILUIIHH;

- 3aJIK.

5.2 ®opMu KOHTPOJIIO Ta KPUTePii OL[iHIOBAHHS Pe3y/IbTaTiB HABYaHHS
DopMH KOHTPOJIIO J7Is1 OLIIHIOBAaHHS PE3Y/IbTaTiB HABUAHHS 3 HABYAJIbHOI AUCLUIUIIHY €:

- IHIMBIIyalTbHUH KOHTPOJIb MIPH MPOBEICHH] BCIX BHUJIIB 3aHSTH;

- CAaMOKOHTPOJIb TIpH 0()OPMIICHH] 3BITIB 3 MPAKTUYHHUX Ta JIA0OpaTOPHHUX POOIT;

- B3a€EMHUH KOHTPOJIb IIISIXOM NEPEBIPKM BUKOHAHHS 3aBJaHb CAaMOCTIHHOI po0OTH;

- GpOHTAILHUIA KOHTPOJIb.

@opMH TOTOYHOTO KOHTPOJIO: IHAMBIAYyaJbHHH KOHTPOJb, CAaMOKOHTPOJb Ta B3AaEMHUUN

KOHTPOJIb.
dopma MOYIBHOTO KOHTPOJIIO: 1HAUBIAYaTbHII KOHTPOJIb.
dopma MmiACyMKOBOTO CEMECTPOBOT'O KOHTPOIIIO: (PPOHTATIBHNI KOHTPOJIb.




5.3 Po3noain 6auiB, ki OTPUMYKOTH 3100yBayi BUIIOI 0CBiTH (MOAYJIb 1):
IIP — npakTuyna podora, HO — nedopmasibHa ocBita

[ToTouHe oIliHIOBAaHHS Ta CaMOCTiitHa poOoTa MopynsHa KoHTposibHA poboTa | Cyma
Tema 1, Tema 2, 3, Tema 4, Tema 5, HO
I1P1 [1P2 I1P3 11P4 50 100
10 10 10 10 10

5.4 Po3noaia 0aJiiB, AKi OTPUMYIOTH 3100yBavi BUIOL OCBiTH (MOAYJIb 2):
JIP — nabopatopHa po6ora

IToTouHe o1iHIOBaHHS Ta caMOCTilHA poOoTa MonynpHa KOHTposibHa pobdota | Cyma
Tema 5, | Tema 6, | Tema 7, Tema 8, Tema 9-10,
JIP1 JIP2 JIP3 JIP4 JIPS 50 100
10 10 10 10 10

5.5 OuinoBaHHSI OKPEeMHUX BHAIB HABYAJbHOI POOOTH 3 M CHUILIIHA

Bun nismeHOCTI 31m100yBava BUIIOT Monynsl Monyns 2
OCBITH KinbkicTb Maxkcumansaa | Kinpkicts | MakcumanbHa
KIJIBKICTE OajliB KIJIBKICTE OajliB
(cymapHa) (cymapHa)
[TpakTruHi 3aHATTS 4 40
JlaGopaTopHi po6oTH 5 50
Ece, pedepar, mnpeseHTramis  3a 1 10

TEMaTHUKOIO0 HaBYAJIbHOI AUCIUILIIHU Ta
pe3ynbTaTaMH JIOCTIDKEHb y paMKax
1H/IMBITyaIbHOT TPAEKTOPIi HABYAHHSI.

Hapuanns B cucremi HedhopMaibHOL

OCBITH.
MonysapHa KOHTPOJIbHA poOoTa 1 50 1 50
Pazom 1 100 1 100

5.6 KpuTrepii oliHlOBAHHS MPOMi’KHOT'0 MOAYJIbHOT0 KOHTPOJIIO

OCHOBOI0O MOJYJIBHOTO KOHTPOJIO € BHUKOHaHHS KOHTpONbHOI poboTtn. Koxna MomynbHa
KOHTPOJIbHA pO0O0Ta BUKOHYIOTHCS CTYAICHTaMU JAeHHOT (hOpMH HaBYAHHS 111 Yac ayIUTOPHUX JISKIIHHUX
3aHATh, @ CTyJIEHTaMU 3a04YHOi ()OpPMH HABYAHHS — 32 PaxXyHOK 4acy, BHAUJICHOTO JUI CaMOCTIHHOI
poboTH.

KoxxHa MomynbHa KOHTpOJIbHA poOOTa MICTUTH 3 3aBJaHHs. I3 HUX JBa 3aBJJaHHS HalpaBlIeHI HA
BH3HAYCHHS PIBHS 3aCBOEHHS TCOPETUYHOTO MaTepiary 1 omiHioThes Big 0 1o 10 GamiB koxkne. OnHe
3aBJaHHS € MPAKTUYHUMH JJIS1 IEPEeBIpKU HAOYTHUX CTYACHTOM HABUYOK 1 TaKoX OIiHIoeThes Big 0 1o 10
OariB.

3aBraHHs Ui BU3HAYCHHS DPIBHS 3aCBOEHHS TEOPETUYHOTO MaTepialy HaNalOThCs Yy BHUIJISII
OKpEeMHUX MHUTaHb 13 MPOrpaMH JAUCIHUILUTIHU (IUB. pO31iJl 6 poOoUoi mporpamMu), Ha sIKi HEOOX1THO aTh
po3mupeny BiamoBiab. Ilepenik muTaHb, fKi BHUHOCATHCS HAa MOAYJIBHUN KOHTPOJb, MICTUTBHCS Y
KOHCTICKT] JICKITIA TICs KOKHOI TeMHM Ta y BHTJISAI 3aBJaHb JJIs CaMOCTIHHOI poOOTH y METOIUYHHUX
BKa3iBKax /10 BUKOHAHHS MPAKTUYHUX 1 J1a00paTOpHUX POOIT.

[Tpu MOy IEHOMY KOHTPOJII OIIHIOKOTHCS 1 pE3y/IbTaTH BUKOHAHHS MTPAKTUYHUX Ta JIAOOPATOPHUX
poOiT. [IpakTHuHi 3aBJaHHS MOJIATAIOTh Y BUKOHAHHI HEBEJIMKHUX 3aBJaHb Ta B PO3B’A3yBaHHI THIIOBUX




3aJad 3a MPOrpamMol0 JUCHUIUIIHU. Pe3ynbTaT BUKOHAHHS MPaKTHYHUX POOIT OIHIOIOTHCS 32
opopmiennmu 3BiTamMu. KokHa BUKOHaHa MpakTU4YHA podoTa oriHtoeTbes Big 0 go 10 Gais.

JlaGopaTtopHi poOOTH MOJIATAIOTH Yy MPOBEACHI INPOCTUX EKCIEPUMEHTAIBHUX JIOCIiIKEHb
KOMITOHCHT Ta EJICKTPUYHHUX KUI EJIEKTPOHHHX CXeM. Pe3ynbratm BHKOHAHHS J1abOpaTOpHUX pOOIT
OLIHIOIOTKCS 3a opopmiieHnMu 3BiTamu Bix 0 1o 10 GaitiB 32 KOKHY poOOTY.

VY mporeci HaBYaHHS 3a TPOTPaMOI0 JaHOI HABUYAILHOI JUCIUIUTIHM 3alJIAHOBAHO OCBOEHHS
JesIKUX po3aUTIB pobouoi mporpamMu B cuctemi HedopmanbHOi ocBitu. Jlana ¢opma HaBUaHHS
MIPOBOJIUTHCSI TIEPEBAXKHO B paMKaxX BUKOHAHHS 3700yBadyaMH CaMOCTIHHOI pPOOOTH Mij 4Ya MEepIIoro
Monyns. JiIs 1pOro y mporieci BHBUEHHS HAaBUAIBHOI AMCIUIUIIHU BUKJIANA4 Y3TODKYE 3 KOXKHUM
3100yBaveM Ti pO3/LIU poOOUOT IPOrpaMu Ta KOHKPETHI (opMH HEPOPMAIbHOI OCBITH, Y paMKax SKHX
BU3HAYCHI PO3AUTM MOXYTh OyTH 3100yBayeM BHBYCHI. BHBUEHHS OKpeMHX pO3ALIIB y CHCTEMi
HeopManbHOI OCBITH TPHUPIBHIOETHCS BUKOHAHHIO 3aBJaHb CaMOCTIHHOI pPOOOTH 3a BiANOBIIHUMH
TEMaMM JAUCHUIUIIHU. Y 3arajJlbHOMY BUIAJKy HaOyTi B cUCTeMi HEOPMaIbHOI OCBITH 3HAHHS CTYJACHTA
MOXyTb OyTH omiHeHi Bij 0 mo 10 Garis.

5.7 KpuTepii oniHIOBaHHS MiICyMKOBOI0 C€EMECTPOBOr0 KOHTPOJIIO

Jlo cknamaHHs 3a]iKy JOMYCKAIOThCA JIUIIE CTYACHTH, SKI MalOTh MiJICYMKOBHI peHTUHTOBUI O6am
He MeHmie 35. 3amik 3 HaBYAJIBHOI NUCIMIUIIHK CTYIACHT MOXKE€ HE CKJIQJaTH, SKIO0 MOTo IMiJCYMKOBa
peiiTuHroBa ouinka He MeHma 60 GaniB. Y Takomy pasi Horo pedTHHroBa OIIHKA € W OILIIHKOIO 3aJIiKy.
CryaeHT MOXKe MIABUIIWTH HA 3aJiKy CBOIO OIIHKY, aje MpPH [bOMY PEHTHHTOBA OIIHKA HE MOXE OyTH
3MmeHmeHa. OIiHIOBaHHS PE3yJIbTATIiB HABYAHHS 3 HABYAILHOT JUCIHUIUTIHU TPOBOAUTHCS 33 MPUHHATHMH
y BY3i mkanamu.

Heo0xinHOI0O yMOBOIO JOMYCKY 10 MiCYMKOBOI'O 3aliKy € BIJCYTHICTb 3a00proBaHOCTEH 3
BUKOHAHHS MPAaKTHYHUX Ta JaOOpaTOpHUX POOIT Ta HAMHMCAHHS CTYACHTOM MOJIYJIBHUX KOHTPOJIBHHUX
pOOIT.

3aBgaHHs I CKIAMaHHS 3alliKy (OPMYIOTHCS JIs KOXHOTO CTYACHTAa IHAMBIAYadbHO 13 THX
MUTaHb Ta 3aBJaHb, SKi He OyIu BUKOHaHI HUM (ab0 Oyn¥ BUKOHAHI HEJOCTATHHO) MiJ Yac MPOXOHKCHHS
MMOTOYHOTO Ta MPOMIXXHOTO KOHTPOJIO BIJMOBITHO /IO HABEACHOI BHINE TAOJHWIN OI[iHIOBAaHHS OKPEMHX
BU/IIB HABYAJIbHO1 pOOOTH 3 AUCIUILIIHU.

6 IPOT'PAMA HABYAJIBHOI JUCHUIIJIITHA
6.1 3MicT HAaBYAJIBLHOI AUCIUILIIHA

Moayas 1

Tema 1. ApxitekTypa TejleKOMYHIKAUiiiHMX cHUCTeM Ta MepekK. IcTopis pO3BHUTKY
TEJEKOMYHIKAalIHHUX cucTeM Ta Mepek. OCHOBHI TMOHATTS 1 BHU3HAYEHHS. 3arajbHi MPUHIMIN
oprasizarii TelekoMyHiKamiiHux Mmepex. Opranizanis [HTepHeTy Ta cmoxuBaui mociayr. Mepexena
mozenb OSI.

Tema 2. TexunoJiorii ¢izuunoro piBHsi. MyJbTHIUIEKCYBAHHS Ta KOMYyTallisi. XapaKTepUCTUKU
JiHIM 3B’sA3Ky. AmnHamoroBa Mmoxymsauif. JluckperHa Momymsmis (MaHimyssmis). IMmynbcHO-KoOJ0Ba
monaymsis. Komyraris kananiB. Komyramis maketiB. Komyramis kaHamB Ha ocHoBi metoniB FDM i
WDM. Komyrartist kaHaiiB Ha ocHOBI Metoay TDM.

Tema 3. IlepBunni mepe:xi. Mepexi PDH. lepapxis mBuakocTei Ta METOIU MYJIbTUIIIICKCYBaHHS.
Cunxponizauis mepexx PDH. Mepexi SDH. lepapxis mBuakocteit Ta crpykrypa monyniB SDH.
Amapatypa mepex SDH. Tomomorii mepesxx SDH. Mepexi DWDM. Ilpuniun poOOTH, BOJIOKOHHO-
orntuyHi miacunoBadi mepexx DWDM, tonomnorii mepesk DWDM. Mepexi OTN. lepapxist mBuakocTei
ta crek npotokomiB OTN. Kagp OTN. MynprumiekcyBanus 610kiB ODU.

Tema 4. TpaHcnmopTHi TexXHOJIOTII TeJeKOMYHIKALIHMX Mepe:Xk KaHAJBHOIO piBHS.
Knacudikamiss WAN mepex. [akancymsis kaapiB Ha kaHansHoMY piBHI. [Iporokon HDLC. Ilpotokon
PPP. Texnomorii BipryansHux kanainiB. Texnonoria X.25. Mepexi Frame Relay. Mepexi ATM. Mepexi
Ethernet. I[Ipomuciosi mepexi Modbus, Profibus, CAN bus.



Tema 5. Mepexi aocrymy. ApxiTekTypa Mepex poctymy. I[IpoGieMu «OCTaHHBOI MMITI».
KomyroBanuii anamoroBuii nmoctyrn. KomyroBanuii moctym depe3 mepexi ISDN. Texnomorii DSL.
[TacuBHi onrTruHi Mepexi. be3apoToBuii mocTym.

Mopnyas 2

Tema 6. IlIpunuunu nodyaoBu 0e3aApoTOBUX HUPPOBUX CHCTEeMHU 3B’si3Ky. Monens mudpoBoi
cucTeMH 3B’s3Ky. Mojeni KaHaliB Ui KaHaJbHOTO KojyBaHHS. HammmmikoBe konyBanusa. Knacudikaris
komiB. bnouni xomm. 3roptkoBi komu. IlepemexyBanus. Kackamne komyBanHs. TypOo-KomyBaHHS.
JIBomo3uiifHi Ta GaraTono3umiiiHi Buau Manimynsauii. @a3zoBa moxymauis. EdexkTuBHICTs MOy
Bunineni yactoru. Tunm kaHamiB 3B’s13ky. MeToau nyruiekcHOT mepenadi qaHux. MeToau MHOKHHHOTO
JOCTYIy 710 KaHaJliB 3B’s13Ky. Ko/10B1 OCIiZOBHOCTI 3 PO3LIMPEHHSAM CIEKTPY CHUTHAIY.

Tema 7. be3aporoBi mepconanbHi Ta JokaabHi Mepexki. Texuonoris IrDA. Texnomoris
Bluetooth. Texnomnoris ZigBee. Texnomnorii mikomepex. Mepexi crangaptiB IEEE 802.11x (Wi-Fi).
Texnomnorii DSSS Ta HR-DSSS.

Tema 8. Be3aporoBi Michki Ta riao6anbHi Mepesxi. Texnomoris WiMAX. Texunomoris LoRa.
Paniopeneiianii 38’ s130k. CyImyTHUKOBI CUCTEMH 3B 3Ky Ta HaBiramii. TexHonorii nepenaBaHHsl JaHUX B
CTUTBHHUKOBHX Mepekax. AHaJIoroBi Ta HH(poBi TPaHKIHIOBI CUCTEMH 3B'SA3KY.

Tema 9. Cucremun SCADA. Tepminonoris ta ormsan cucreMm. [Ipunnumu moGymoBu SCADA.
Hucmnei Ta HMI. TTokasauku HagiiiaOCTI cuictem SCADA.

Tema 10. Xmaphi cepBicu Ta mnporpambe 3al0e3nedyeHHsi s Iurepuery peueir (IoT).
[Tnarpopma Arduino IoT Cloud. [Tnardpopma Blynk. ITnarpopma Home Assistant. Ilnardopma Tuya.

6.2. CTpyKTYypa HABYAJIbHOI AU CHUILTiHA

KinekicTs roguna
Jlenna dhopma 3aouna dhopma
Ha3Bu 3MicTOBHX MOJYJIIB 1 y TOMY auei y ToMY qrei
e ol=lgl el Flselel=lal a|lflss
AR I AR
>~ 2| Bl 5| Blo&a »| B| B| 5| &|o9
1 2 3 14| 5 6 7 |81 9 [10] 11 |12]13
Monayas 1
Tema 1. Apxitektypa
TEJIEKOMYHIKAI[IHHUX CUCTEM Ta 14| 4 | 2 8 |12 1 1 12
MEpEX.
Tema 2. TexHonorii ¢pi3U4IHOTO
piBHS. MynbTHIIICKCYBaHHS Ta 122 |2 8 | 11] 1 12
KOMYTaIlis.
Tema 3. [lepBuHHI Mepexi. 14| 4 |2 8 [12] 1 1 12
Tema 4. TpaHCIOPTHI TEXHOJIOT11
TEJIEKOMYHIKaLIHHIX MEepex 1312 |2 9 |12 1 1 12
KaHAJIBHOTO PIBHS
Tema 5. Mepexi nocryy. 151 4 |2 9 [12] 1 1 13
MopayJ/ibHa KOHTPOJIbHA po0oTa 2 2
Pa3om 3a moayJs 1 70 | 18 |10 42 |70 5 | 4 61
Mopayas 2
Tema 6. [Ipuntunu moOya0BU
0e31pOTOBUX IUPPOBUX CUCTEMU 13 ] 2 4 7 115] 1 1 13
3B SI3KY.
Tema 7. bezaporoBi nepconaspHiTa | 14 | 2 |1 | 4 7 11501 ] [ 1] |13




JIOKaJIbHI MEPEXKI.
TeMma 8. Bewpomm MICBHKI Ta 15 4 1 ) g 16| 1 1 14
r100anbHI MEpEexi.
Tema 9. Cucremu SCADA. 1714 1] 4 8 |16] 1 1 14
Tema 10. XwmapHi cepBicH Ta
nporpamHe  3abesmeuenHs | 17 | 4 | 1] 4 8 [16] 1 1 14
IaTepuery peueii (1oT).
3ak04yHMii  3axXMCT 3BiTiB 3
. 2 2 1 1
J1a00paTOPHUX POOIT
Mopny/ibHa KOHTPOJIbHA po0oTa 2 2
Pa3om 3a moayab 2 80 | 18 | 4 | 20 38 (80| 6 6 68
Pazom 150 | 36 (14| 20 80 (150 10 | 4 | 6 130
6.3. Temu NpaKTHYHHUX 3aHATH
No Kinbkicts | KinbkicTh
3/1 Hassa Temu TOJVH, TOJVH,
JeHHA 3a049Ha
dbopma dbopma
1 Texnonoriss ontuunux mepexx GPON. Apxitektypa. IIpoTokonu. 3 1
Pexxumu poboTH Ta opranizarisi MEpexi.
) Crannmapr 802.15.4 (ZigBee). Apxitekrypa. I[Iporokonu. Pexumu 3 1
po0OOTH Ta opraHizailisi MEpexKi.
3 | Texunonorii DSL Apxitekrypa. [IpoTokonu. Pexxumu pobGotu. 4 1
4 Mepexi Ethernet. Apxitektypa. IIportokonu. Pexumu pobGotu Ta 3 1
oprasizaiisi Mepexi.
Pazom 14 4
6.4. Temu 1adopaTOpHUX 3aHATH
No Kinbkicts | KinbkicTh
3/1 Hassa Temu TOJVH, TOJVH,
JeHHA 3a049Ha
dbopma dbopma
Texnika Oe3neku TpU EICKTPUUYHUX BUMIpIOBaHHAX. [lopsamok
MPOBEACHHS JTabopaTopHUX poOiT. Bumorn 1o 3BIiTIB 3a pe3yJbTaTaMu
1 BUKOHAHHS JocHimkeHb. O3HallOMIIEHHs 13 poOOYMM CTEHAOM Ta 4 1
obnagHaHHAM J1abopartopii. JlocmiKeHHsT XapaKTePUCTHUK TOIIUPEHHS
pamioxBuiab |y MOOUIbHOMY 3B'A3Ky. Po3paxyHOk HeEOOXigHOI
MOTY)KHOCTI TIepe1aBava.
2 | Buznauenns napametpis curnary OFDM. 4 1
3 Hocnimkenuss tiarpopmu  Arduino IoT Cloud. [IligknrodeHHs 4 1
MIKPOKOHTPOJICPHUX MOJYJIB, HAIAIITYBAHHS B1KETIB.
4 JlociiKeHHS mwiarpopmu  Home  Assistant. ITiaxmroueHHS ) 1
MIKPOKOHTPOJICPHUX MOJYJIIB, HAIAINTYBAHHS aBTOMATH3AITIN.
[TigxmoueHHsT MIKPOKOHTPOJIEPHOTO MOAyns Arduino 3a JOIOMOTO0
5 . 4 1
npotokosry Modbus no murarpopmu Home Assistant.
3ak/Ir09HMI 3aXHCT 3BITIB 3 J1a0OpaTOPHUX POOIT 2 1
Pazom 20 6




6.5 Camocriiina podora

KinpkicTs
Ne Hazsa Temu roAuH
3/ Jlenna | 3aouHa
1 BI./IKOHaHHH CaMOCTiI\/'IHI./IX 3aBIaHb npaKquoi’ pobotu Nel. ] 13
IligroroBka npe3eHTalii 3 TEXHOJIOT1 ONITHYHUX MEPEXK.
[TinroroBka 10 mpakTuyHOi poboTh Nel. 13

2 [IpupogHi mKepena eNEKTPUYHUX Ta MArHITHUX TOMIB Ta iX 8
BUKOPHUCTAHHS B CJICKTPOHIIII.

BukoHaHHs caMOCTITHUX 3aB/1aHb MPAKTHUHOT poOoTH Ne2.
3 OCHOBHI 3aKOHHM €IIEKTPUYHUX KUI Ta METOIU iX JOCIIJKEHb. 8 13
3axuCHI IPUCTPOi B CUCTEMAX aBTOMATH3AIlI].

BukoHaHHS caMOCTIHHUX 3aBlIaHb MPAKTHYHOI poOoTH No3.

4 B3aeM03B’s130Kk mapameTpiB eNeKTPUYHOI MPOBIAHOCTI MaTepiaiB 8 13
€JICKTPOHIKH.
BukoHaHHS caMOCTIHHUX 3aBlIaHb MPAKTHYHOT PoOOTH No4.
5 CyuacHi ximiuni mxepena EPC. Ixni napameTpun, XapakTepucTHKH Ta 8 13

0COOJIMBOCTI €KCIITyaTaIlii.

[ligrotroBka 10 BHUKOHAaHHS Ta O(GOPMIIEHHA 3BITY 3 J1a0OpPaTOpHOI
po6otu Nel. BukoHaHHS caMOCTIHHUX 3aBIaHb JIAOOPAaTOPHOI pOOOTH.

ba3oBi craHgapTH 000 OCHOBHUX IOJIOKEHb EJIEKTPUYHUX Ta
€JIEKTPOHHUX CXEM.

[ligroroBka 10 BUKOHAaHHS Ta O(GOPMIICHHA 3BITY 3 J1a0OpaTOpHOI
7 po6otu Ne2. BukoHaHHS caMOCTIHHUX 3aBJaHb JIAOOPATOPHOI pOOOTH. 8 13
ba3oBi cTaHgapTH 100 PE3UCTOPIB.

[linroroBka 0 BHKOHAHHS Ta OGOPMIICHHs 3BITY 3 JabopaTopHOI
8 po6otu Ne3. BukoHaHHS CaMOCTIHHUX 3aBJaHb JJAOOPaTOPHOI pOOOTH. 8 13
ba3oBi cTangapTH 11010 KOHIEHCATOPIB.

[ligroroBka 10 BUKOHAaHHS Ta O(GOPMIICHHA 3BITY 3 J1a0OpaTOpHOI
po6otu Ned. BukoHaHHS caMOCTIHHUX 3aBJaHb JIAOOPATOPHOI pOOOTH.

ba3oBi cranmapTH 1moa0 IHAYKTUBHOCTEH. 3aKOHM Pi3HUX 3’€IHAHb
OJTHOTHUITHUX KOMITOHEHTIB €JICKTPOHIKH MK CO0O0I0.

[ligroroBka 10 BUKOHAaHHS Ta O(GOPMIIEHHA 3BITY 3 J1a0OpPaTOpHOI
po6otu NeS. BukoHaHHS caMOCTIHHHX 3aBJaHb JIAOOPAaTOPHOI pOOOTH.

@i3uyHi  TpolecH B EIEKTPUUYHUX  CXeMax 32  THUIIOM
10 YOTHPHOXITOJIFOCHUKIB. OcHoBHI XapaKTEPUCTUKH 8 13
YOTUPHOXITOMIOCHUKIB. YTIOPAIKYBAHHS 1HIAMBIIYaJbHOTO KAaTaJIOTy
YMOBHHX TIIO3HAYECHb ENEKTPUYHUX Ta EJICKTPOHHUX KOMIIOHEHTIB
3riHO CTaHAAPTIB.

Pa3zom 80 130

BukoHaHHS MpakTUYHUX Ta TaOOPaTOPHHUX POOIT 1 3aBJaHb CAMOCTIHHOT POOOTH MPOBOJAUTHCS HA
OCHOB1 METOJIMYHUX BKa31BOK, pO3pOOJEHUX Y paMKax BUKJIAJIaHHS TaHO1 AUCIUILTIHH,



7 OBJIA/IHAHHSA TA ITPOI'PAMHE 3ABE3ITEYEHHS],
BUKOPUCTAHHA AKUX IEPE/IBAYA€ HABYAJIBHA TUCHUIIVITHA

VY npoueci BUBUEHHS IUCIUILTIHY MTepe0adaeThCsl BAKOPUCTAHHS TaKOTO 00JalHAHHS:

- MyJbTUMEIIHA ayAUTOPIS 13 KOMIT I0TEPOM, BIJICOPOEKTOPM Ta ayAi0 CHCTEMOIO;

- KOMIT'IOTEpHI poOoui Mmicus 3i creriagbHUM mporpaMHuM 3abesneueHHsM Arduino Cloud,
Arduino IoT Remote App, Home Assistant, WiFi Analyzer, Wireshark nns ananizy Wi-Fi u Bluetooth
3’€HAHb;

- nabopaTopHi CTeHAM 3 HabopamMH I1HCTPYMEHTIB, BHUMIPIOBAIBHMX NPWIAMIIB Ta PI3HUX
KOMITIOHEHTIB Il CTBOPEHHS 1 IOCIIPKEHHS IPOCTHX CHCTEM MPOBITHOTO Ta OE3MPOBIAHOTO 3B’ SI3KY.

- ocumiiorpadu, TeHEPaTOPH CUTHAIIB.
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