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1. 3ATAJIBHI METOJANYHI BKA3IBKH

Peneiinnii 3axuct Ta aBTomMaTka (P3A) € oHUM 13 HAaHBaKIIMBIIIMX
€JIEMEHTIB CUCTEMH ENIeKTPOCIOKMUBAHHS POMHUCIIOBHX MiJIPUEMCTB, TaK
HA3MBa€EMi BTOPWHHI CHCTEMH eIEeKTpoeHepreTHkH. P3A mpH MOpiBHSHO
HEeBENTMKUX 3aTpaTax 3a0e3MmeuyroTh CTIHKICTh, HaIiiHICTh Ta e)EeKTUBHICTh
poOOTH €IEeMEHTIB eJIEKTPONocTayaHHs. be3 3acBOEHHS JUCIUILTIHU
“PeneiiHuii  3aXMCT Ta aBTOMAaTHKa CHCTEM EJICKTPOIIOCTaYaHHS  HE
MOXJIMBA TIOBHOLIIHHA MiJIrOTOBKA CIIEIiaJlicTa 3 eIEKTPOTEXHIKH 32 (haxoM
“EnexkTpornocTayaHHs MPOMHUCIOBUX MiANPUEMCTB” .

MerTor BUKIAIaHHA JACHUIUIIHY * PeneliHnil 3aXUCT Ta aBTOMAaTHKa
CUCTEM eNEeKTPOIOCTa4aHHs € 3aCBOEHHSA CTYJCHTAMU OCHOBHHX
MOJIOKEHb  PEJIeHHOr0 3aXUCTy Ta aBTOMAaTHKU EIIEMEHTIB CHUCTEM
ENIEKTPONOCTaYaHHs, @ TAaKOX EIEKTPONpHIMayiB, OCHOBHUMH 3 SIKHX €
CHJIOBI Ta cremiajdbHi TpaHchOpMAaTOpH, CHHXPOHHI TeHepaTopH,
CHHXPOHHI Ta AaCHHXPOHHI JBUTYHH, UIMHU PO3NOAUIBYUX TMPHUCTPOIB,
KOHJICHCATOPHI yCTAHOBKM, PYAHOTEpMidHI Ta JyroBi Imedl Ta iHIII,
HABYHUTH CTYIEHTIB po30upaTucs B pOOOTI CKIAJHHX CXEM pelIelHOro
3axMCTy Ta aBTOMAaTHKH, OyAyBaTy MPHHIUIIOBI CXEMH PENEHHOr0 3aXUCTY
Ta aBTOMATHKH.

CTyIeHTH TIOBHUHHI 3HATH: OCHOBHI BUMOTH JI0 PEIEHHOTO 3aXHCTY,
OPUHIUNK Jii, Ta OCHOBHI XapaKTEPUCTUKU NEPBUHHUX Ta BTOPHMHHHUX
BHUMIPIOBAJIBHUX TIEPETBOPIOBAYIB CTPYMYy Ta HANpPYTH, NPHHLIUIH il Ta
KOHCTPYKIII ~ pelie  eIeKTPOMArHiTHMX, IHJAYKIIHHWUX, Ha  OCHOBI
IHTErpabHUX MIKPOCXEM Ta MIKpPOIPOIECOpHiil 0a3i, MPUHIMIH 1 BUAN
3aXMCTy Ta aBTOMATHKHM JIHIA eleKkTpormepenad BHCOKOI HampyrH,
TpanchopMaTopiB, aBTOTpaHCPOPMATOPiB, CHHXPOHHUX T'eHEPaTOPiB,
CHHXPOHHHX 1  aCHHXPOHHHX  €JEeKTPOJBHUTYHIB, creniagbHIX
EIIEeKTPOYCTaHOBOK.

CTyIeHTH TOBHHHI BMITH. TPOBOJUTH PO3PaxXyHKH MPUCTPOIB
peneHOro 3axucTy, BHOMpaTH MapaMeTpH CIPalbOBYBaHHS ITyCKOBHX
OpraHiB, NPaKTHYHO iX BHCTABIISATH Ta TMEPEBIpATH, BUOHMpATH BUAH
peneiiHOro  3aXUCTy Ta  aBTOMATUKH  JUIS  PI3HMX  CJIEMCHTIB
ENIEKTPOCHEPTETUYHNX CUCTEM, TOOYAYBATH MPHHIUIIOBI CXEMH.

Ilix wac ycraHOBYOi cecii CTyA€HTH NPOCITYXOBYIOTh JIEKIIii,
BUKOHYIOTh Ta 3aXHILNAIOTH J1abopaTopHi poOOTH, OTPUMYIOTH BapiaHTH
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3aBJiaHb JIII BUKOHAHHS KypCOBOi poOOTH, a IMOTIM Ha eK3aMeHaIliifHii
cecii CKIagar0Th ICIIHUT.
KoxHu#t CTyIeHT MOBUHEH BUKOHATH YOTHPH JTabopaTopHi podotu [9].

Ilpu camocTiiHOMY BHUBYEHI Kypcy [0 eK3aMeHaliiiHoi cecii
CTy/IeHTa 3a04HOi ()OPMHU HaBUAHHS PEKOMEHAYETHCS:

- 03HAMOMHTHCH 13 MPOTPaMOI0 Ta METOAMYHUMHU BKa3iBKaMH;

- BHBYMTH KypC 3a MiApYYHHKaMH Ta MOCIOHMKaMH, a TaKoX 3a
KOHCIIEKTOM JIEKIili Ha ycTaHOB4Yil cecii B 00'emi mporpamm,
3BEpPTAIOYM yBary Ha KOHTPOJIbHI 3allUTaHHs, 1[0 HaBEJEHI B KiHIII
KOKHOI TEMU,

- CKJIACTH KOPOTKHUH KOHCIIEKT 3 OCHOBHHUMH MOJOXECHHSIMH TeEM,
pUCYHKaMH, MaTeMaTHYHUMHU (GOpMyJIamMH, yMOBaMH BHOOpY Ta
po3paxyHKy P3A;

- BUKOHATH Ta 3a3Aajieriip BHcIaTH, abo MPUBE3TH B YHIBEPCHUTET
KypcoBi poOOTH Ha MepeBipKy, a MOTIM iX 3aXUCTUTH.

CTyneHTH, KOTpi He MPEACTaBHIM 0 eK3aMeHaIliifHoi cecii Ta He

3aXHCTHIIM KypcOBi poOOTH, 70 ICIUTY HE JIOMYCKAOThCA.

Temu JiekItiit, siki BAHOCATHCS Ha YCTAHOBYY CECIIO.

1. Pene Ha iHTErpaJbHHUX MIKpOCXeMax Ta MIKpPOIIPOIECOPHiii
OCHOBI.

2. [Tpuctpoi cucTeMHOi aBTOMATHKH.

3. 3axHcT Ta aBTOMaTHKa CHHXPOHHHX T'€HEpaTOpiB.

4. 3axycT Ta aBTOMAaTHKa eJIeKTPOJABUTYHIB.

5. 3axmcT Ta aBTOMAaTHKa CIENiaIbHOTO eeKTPOYCTaTKyBaHHS.

6. BucokoyacToTHUI 3aXHCT.

2. POBOYA IMPOI'PAMA TA METOIMYHI BKA3IBKH,
o0 BUBYEHHS TEM JUCIUIIJIIHHU

2.1 Pene Ha 06a3i iHTerpaJbHUX MIKPOCXEM Ta MIiKPOMPOIECOPHii
ocHOBI. Pene ctpymy Ta pene dacy Ha 0a3i IHTErpajJbHHX MIKPOCXEM.
Perneitnmii 3axuct Ha MikponpoliecopHiii 6a3i. TexHiuyHe Ta mporpamne
3a0e3MevyeHHs pelleifHOro0 3aXUCTy Ha MIKpOIIPOIIECOpHii 6as3i.
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Jlexuii — 4 roguHu
Camocriiina po6oTa — 8 roaux
Jlireparypa —[1,8]

KonTposnbHi 3anuraHHs

1. IpuHMN [ii pene cTpyMy Ha OCHOBI iHTETPAIbHUX MIKPOCXEM.

2. Sxmii curHan mMoAaeThCAd Ha BXiJA penie CTPyMy Ha iHTErpaJbHHX
MiKpocxemax?

3. SIk BCTaHOBIIOIOTHCS YCTaBKH CIIPALIOBAHHS perie?cucrem?

4. SIxi ¢yHKUIi ceneKTUBHOTO QiIbTpa?

5. Ski GyHKIIT Ta SK TpaIioe NePIInii TBOMOPOrOBUil KoMIapaTop?

6. Ski GyHKIITl Ta SK Ipalioe APYTHid ABOIOPOTrOBUN KOMIIapaTop?

7. Sxuii curHan Ha BUXOAI pelie NPH CIpPalbOBaHOMY Ta
HecIpanboBaHOMY CTaHi?

8. Ak 3;ilCHIOETBCS TIEPETBOPEHHs TEPBUHHHUX  CUTHANIB
eHeprocucrem nudposy popmy?

9. Texniune 3a0e3Me4eHHs MiKPOITPOIIECOPHUX BTOPUHHHUX CHCTEM.

10. TIporpamue 3a0e3medeHHS MIKPOMPOLIECOPHUX BTOPUHHHUX
CHCTEM.

2.2 Ilpuctpoi cucTeMHOi ABTOMATHKH

2.2.1 ABromarnuHe BUKITIOUeHHS pe3epBy (ABP). OcHOBHI BUMOTH.
Bubip mnapamerpie cnpaunpoByBaHHA. [Ipuctpii ABP nHa 3minHOMY
onepatuBHoMy cTpymi. [lpucrtpiii ABP Ha mocriiiHOMy omnepaTHBHOMY
CTpyMi.

2.2.2 ABromaTHyHe oBTOpHE BKJIOYeHHS (AIIB). OcHOBHI BUMOTH.
Bubip mnapamerpiB crpaupoByBaHHS. [Ipuctpiii AIIB Ha 3MmiHHOMY
onepatuBHOMY cTpyMi. Ilpuctpiii AIIB Ha mocTiiHOMY OmnepaTHBHOMY
CTpyMi.

2.2.3 ABroMaTHyHe uacTtoTHEe po3BaHTakeHHs (AUYP). OcHoBHi
BuMoru. Buan npuctpois AUP. Bubip nmapamerpis cnpansoByBanHs. Pene
4acTOTH. Y3TOKEeHHS Ail MpUCTpoiB peneitHoro 3axucry, AYP, ABP,
AIIB. YactoTHe aBTOMaTH4HE TOBTOPHE BKIIFOUEHHS.

Jlexuii — 4 roguan

Camocriiina po6oTa — 8 roaux
Jlireparypa —[1,3,4]
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KonTposnbHi 3anutaHHs

1. Axi OCHOBHI BUMOTH MpeN ABISIOTHCS A0 MpUcTpoiB ABP?

2. Slk BUOMparOTHCs MapaMeTpH CIpalbOByBaHHS NpUCTPOiB ABP?

3. Ilpunoun paii npuctporo ABP Ha 3MiHHOMY oOmepaTHBHOMY
CTpyMi.

4. Tlpuanun aii npuctporo ABP Ha mocTiiHOMY OmepaTHBHOMY
CTpyMi.

5. Yum 3abesneuyeTscsi OJHOKpaTHICTH i mpuctporo ABP Ha
3MIHHOMY OIEpaTUBHOMY CTPYMi?

6. Yum 3abesmeuyeThCcsi OJHOKpaTHICTH Aii mpuctporo ABP Ha
MOCTIHHOMY ONEpaTHBHOMY CTPyMi?

7. SIki OCHOBHI BUMOTH TIpell IBISIOThCs A0 puctpoiB AIIB?

8. Sk BuOMparoThCs mapaMeTpu crpaltoBanas npuctpoto AIIB?

9. Ipunanun aii npucrtporo AIIB Ha 3MiHHOMY OIEpaTHBHOMY
CTpyMi.

10. Ipusaumn aii npuctporo AIIB Ha mocTiiHOMY oOIepaTHBHOMY
CTpyMi.

11. SIki OCHOBHI BUMOTHY TIpeA’ SIBJISIIOTHCS 10 IpUcTpoiB AUP?

12. Sxi  ocHoBHi kateropii AYP  BHUKOpHUCTOBYIOTHCS B
SHEepProcucTeMax?

13. SIx BuOMpalOTHCS MapaMeTpy CIPallbOBYBaHHSA VISl BIAKITIOUEHHS
TpyIm enekTpocnoxuBadiB npuctposimu AUYPI ra AYPII?

14. TTpuHuMn Aii pene 4acToTH.

15. Sk mpamroe cxema oaniei uepru AUPI a6o AYPII 3 wactoTHUM
AIIB Ha nepeMiHHOMY ONIEpaTHBHOMY CTPyMi?

16. Sk mpamtoe cxema onuiei uweprm AYP 3 uvactorHum AIIB Ha
BUIPSIMIICHOMY OTIEPaTUBHOMY CTPYMi?

17. Sx y3romkyroTbes [Iii MpHCTPOiB peneiiHoro 3axucry, AYP,
ABP, ATIB?

2.3 3axucr Ta aBTOoMaTnKa cuHXpoHHUX renepartopis (CI).

2.3.1 lNomkomkeHHs Ta HeHOpManbHi pexxumu podotn CI. 3axucr
Bl MiX(pa3HHX MOMKOKEeHh B 00MOTII cratopa CI' moryxHICTIO 10
IMBrT Ta BuIIe. 3aXHCT BiJ 3aMUKaHb MiX BUTKaMH OjHiei (a3u. 3axuct
Bix 3amukaHb Ha 3emito CIT moryxwictio 1o 1 MBT, CI' noryxHictio 1
MBrT Ta BuIIe. 3axuct Bij 30BHIMHIX K.3. CI” moryxHictio 10 1 MBT, 1o
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30 MBt Ta Bume. CTpyMOBHIA 3aXUCT BiJ NEPEBAHTAXECHb. 3aXWCT Bij
MiIBUICHHS HANPYTU. 3aXUCT BiJ 3aMHKaHb B OAHIM Ta B ApYTid ToUIi
koia 30ymkennss CI'. Apromatuune perynroBanHs 30ymkenHs (AP3) CT.
KomnaynyBaHHs MoBHUM cTpyMoM. KoMnayHtyBaHHSI IIOBHHM CTPYMOM 3
Kopekiiero Hanpyru. Da3oBe KOMIIAYHIYyBaHHS 3 KOPEKIII€I HANpYTH.
Peneiina popcuporka.

Jlexuii — 4 roguHu
Camocriiina po6oTa — 6 roauH
Jlitreparypa —[1,3,5]

KonTposnbHi 3anutaHHs

1. Sxi BUIU TOMIKOMKEHb Ta HEHOPMAJIBHUX PEKHUMIB POOOTH
oysatotp y CI'?

2. Slkuit 3axuct BukopuctoByetbes mist CI' motyxkHicTio 10 1 MBT
BiJl MibK(pa3HUX MOIIKO/PKEHb B OOMOTIII cCTaTOpa’?

3. Skuii 3axuct BukopuctoByeThes g CI' moTyxHicTio Oinblie
IMBT Big Mixk(ha3HUX MMOIIKOKEHL B OOMOTIII cTaTopa?

4. Mpunnun naii 3axucty CI' Big 3aMuKaHb MK BUTKaAMU OfHI€T
¢dazu?

5. Mpunnun aii 3axucty CI' motyxHicTio 1o 1 MBT Bij 3amukanb Ha
3eMIT0?

6. 3axuct CI” motyxHicTio 6ibmie 1 MBT Bt 3aMuKkaHb Ha 3eMITIO.

7. Ax mpaumroe cxema 3axucty CI' Bim 30BHIIIHIX K.3. 0oOepHEHOT
MOCJIIIOBHOCTI?

8. Sk Bubupaerbes 3axuct CI” moryxHuictio 10 1 MBT Bij 30BHIIIHIX
K.3. Ta TICPEBaHTAKEHB ?

9. Sk BUOMpaeThCA 3aXHCT BiJl MiABUIICHHS HATIPYTH?

10. MpuHnMn aii cXeMu 3aXUCTY Bl 3aMUKaHb Ha 3€MIIFO B OJHIM
Toulli B KoJi 30y mxenns CI .

11. MpuHimn [ii cXxeMu 3aXHCTy BiJ 3aMHKaHb Ha 3€MIIIO B JpYTii
Toulli B KoJi 30y mxenns CI .

12. dx npamoe cxema AP3 CI' — kxomnayHayBaHHS ITOBHHUM
cTpymMoM?

13. Ak npaitoe cxema AP3 CI' — koMnayHyBaHHS TIOBHUM CTPYMOM
3 KOPEKIi€I0 HAIPyTu?
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14. Sk npamoe cxema AP3 CI' — ¢dasoBe komnayHayBaHHS 3
KOPEKIII€I0 HAMTPYTu?
15. Sk npairoe cxema AP3 CIT — peneitna ¢popcupoBka?

2.4 3axucT Ta aBTOMATHKA €JIeKTPOIABUTIYHIB.

2.4.1 TlomKomKeHHsI Ta HEHOPMallbHI PeXUMU POOOTH. 3aXUCT Bix
Oaratoda3HUX K.3.. 3aXHCT BiJ TeEpEeBAHTAKEHHSA. 3aXWUCT MiHIMaJIbHOI
HaTpyry. 3aXUCT BiJ 3aMHKaHb Ha 3eMIII0. 3aXUCT BiJ] ACHHXPOHHOTO XOAY
CHHXPOHHHUX EIEKTPOABUTYHIB. IIpHUCTpOi aBTOMATHKH €NEKTPOABUTYHIB.
[IpucTpiii aBTOMATHUYHOTO BKIIOYEHHS PE3EPBHOTO EINEKTPOJIBUTYHA.
[MpucTpiit aBTOMaTHYIHOT'O TOBTOPHOT'O BKIIIOUYEHHSI €IEKTPOABUTYHA.

Jlexuii — 2 roguHu
Camocriiina po6oTa — 6 roauH
Jlitreparypa —[1,3,6]

KonTposnbHi 3anutanHs

1. Sxi BUIM TOMIKOMKEHb Ta HEHOPMAJIBHUX PEKHUMIB POOOTH
OyBaroTb y €JIEKTPOIBUTYHIB?

2. Ha sxux npuHnmnax OyIayeTbesi 3aXUCT Bif OaratodasHux K.3. Ta
MepeBaHTaXXeHb y eNEeKTPOJBUTYHIB?

3. [IpuHnun Aii 3aXKUCTy MiHIMaIBHOI HATPYTH €JEKTPOIBUTYHIB.

4. TTpuHUMI Aii 3aXHUCTY €IEKTPOJBUTYHIB BiJl 3aMUKaHb HA 3eMJIIO.

5. IlpuHumn paii 3aXHCTYy CHHXPOHHUX EIIEKTPOJABUTYHIB Bij
ACHHXPOHHOT'O XO[Ty.

6. Sk mpamroe cxemMa NPUCTPOI0 ABTOMATHYHOTO BKJIFOUCHHS
pE3epBHOTO EIEKTPOBUTYHA?

7. Sk mpaitoe cxema npuctporo AIIB enekrponsuryna?

25 3axuct Ta ABTOMATHKA cneniajiLHOrO
€JIeKTPOYCTATKYBAHHSI.

2.5.1 3axucT Ta aBTOMaTHKa KOHACHCATOPHUX YCTAHOBOK. 3aXUCT Ta
aBTOMaTHKa TpaHCHOPMATOPIB ENEKTPOMIYHUX YCTAHOBOK. 3aXHCT Ta
aBTOMAaTHKa HaIiBIPOBITHUKOBUX IEPETBOPIOBAIBHUX arperartiB. 3axucT
Ta aBTOMAaTHKa IIHH.

Jlexuii — 2 roguHn
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Camocriiina po6oTa — 4 roauH
Jlireparypa —[1,3]

KonuTposnbHi 3anutaHHs

1. Sdxi BUIU TONMIKOMXEHb Ta HEHOPMAJIBHUX PEKHUMIB POOOTH
OyBaroTh y KOHJEHCATOPHHUX YCTAHOBKAX?

2. SIxi BUAM 3axHCTy 3acTOCOBYIOTH BiJ OaratodasHHX K.3., Bin
NepeBaHTaXeHb KOHJCHCATOPHUX YCTAHOBOK?

3. Skuii BUKOHYETbCS 3aXHCT KOHJEHCATOPHUX YCTaHOBOK BiJ
MiABUIICHHS HAIIPYTH?

4. Tlpunanmn i OPUCTPOIO  aBTOMATUYHOTO  YIPaBIiHHS
KOHJICHCATOPHOIO YCTAHOBKOIO MpPH pETyJIIOBaHHI Hampyrd B QYyHKIIi
Hanpyru Ta B PyHKIIT yacy.

5. Sk BUKOHYIOTBCS 3aXHCTH TpPaHCPOPMATOPIB EIEKTPOMIUYHMX
YCTaHOBOK BiJ Oaratoa3Hux K.3. Ta epeBaHTaKEHb?

6. Sk BHUKOHYETbCS 3aXHCT TPaHCPOPMATOPIB EIEKTPOMIUYHMX
YCTaHOBOK BiJl BHYTPIIIHIX MOUIKOKEHb?

7. MpuHiun il 3aXMCTy BiJl 3aMUKaHb HAa 3€MIIIO EICKTPOIY HHX
TpanchopMaTopis.

8. Ski BMAM 3aXUCTy BHUKOPHCTOBYIOTBHCS IJIsi TpaHCc(HOpPMAaTOpiB
MEePETBOPIOBAILHUX arperarin?

9. fAxi BUOM 3aXHCTY 3aCTOCOBYIOTBCS JUIS HAaIiBIIPOBIIHHUKOBHX
MepeTBOproBayiB?

10. Sxi BUAM aBTOMAaTHUKU 3aCTOCOBYIOTHCA Uil TEPETBOPIOIOYHX
arperatiB?

11. IMpuHUMN Aii 3aXKUCTY IIUH.

2.6 BucokoyacToTHuii 3aXHUCT.

2.6.1 Mpuamun gii. IlyckoBi opranu. Opran MaHITymALii
BHCOKOYACTOTHUM TmepenaBaueM. . OpraH mopiBHsHHS ¢a3. [is 3axucty
MPH Pi3HUX BHJAX MOMIKO/KEHb Ta HEHOPMaJIbHUX pexuMiB podotu JIEIL.
Kananm BUCOKOYacTOTHOTO 3B’ SI3KY.

Jlexuii — 4 roguan

Camocriiina po6oTa — 4 roauH
Jlireparypa —[1,7]
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KonTposnbHi 3anuraHHs

1. IlpuHIUT [1ii BACOKOYACTOTHOT'O 3aXHUCTY.

2. 1o saBnseTbCS TYCKOBUMH OpraHaMHd BHCOKOYAaCTOTHOT'O
3axucTy?

3. Sk gie opran MaHImysil BHCOKOYaCTOTHOTO 3aXUCTY?

4. Sk nie opraH nopiBHsSHHS (az?

5. Ski KkaHanM BHCOKOYACTOTHOTO 3B'S3KY 3aCTOCOBYIOTBCS st
BHCoOKouacToTHOro 3axucty JIEIT?

6. Pobora cxemMu mpH CHUMETPHYHHX K.3. 11032 30HOIO [ii
BHCOKOYACTOTHOT'O 3aXHCTY.

7. PoGoTa cxeMu TpH eIeKTPUYHUX K.3. B 30H1 Jii BACOKOYaCTOTHOT'O
3aXHCTY.

8. PobGora cxemMu mpHM HECUMETPUYHHUX K.3. 11032 30HOK i
BHCOKOYACTOTHOTO 3aXHCTY.

9. Pobora cxeMm TIpM HECUMETPUYHHX K.3. B 30HI [ii
BHCOKOYACTOTHOT'O 3aXHCTY.

3. HEPEJIIK JIABOPATOHUX POBIT

1. ABTOMaTHYHE BKJIIOYEHHS pe3epBy (2 roanHm)

2. ABTOMaTHYHE IOBTOPHE BKJIFOYCHHS (2 TOIMHU)

3. ABTOMaTH4HE YaCTOTHE PO3BAaHTAKEHHS (2 TOIMHN)

4. 3axucT Ha IHTErpaJbHUX Mikpocxemax Ha 0a3i madu LIAD —
2801 (2 ropguun)

4. IMTAHHSA, IO BUHOCATBHCH HA ICITMT

1. IpusHayeHHS  TPUCTPOIB  aBTOMATHYHOTO  TOBTOPHOTO
BKITIOUEHHSI, BUMOT'H JI0 HUX 1 PO3PaxyHOK iX apaMeTpiB.

2. CxemH MpHUCTPOIB aBTOMAaTHYHOTO MIOBTOPHOT'O BKJIFOUCHHS.

3. Oco0aMBOCTI TPUCTPOIB ABTOMATUYHOI'O ITOBTOPHOT'O BKITFOUCHHS
JHIN i3 ABOCTOPOHHIM JKUBJICHHSIM.

4. TIpucTpiii aBTOMaTUYHOTO MOBTOPHOT'O BKIIOUEHHSI 0€3 KOHTPOIIO
CHHXPOHI3MY JIiHI{ 3 IBOCTOPOHHIM >KUBJICHHSIM.

5. [puctpiii aBTOMaTUYHOTO MOBTOPHOT'O BKIIIOUYEHHS 3 KOHTPOJIEM
CHHXPOHI3MY JIiHI{ 3 IBOCTOPOHHIM >KUBJICHHSIM.
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6. Bumorm no mpuctporo ABP, mpuHmMnm ix BUKOHAHHS Ta
PO3paxyHOK MapaMeTpiB.

7. CxeMH MPUCTPOIB aBTOMAaTHYHOTO BKIIIOYECHHS PE3epPBY.

8. Bumoru, nmpuHUMNM BUKOHAHHSA 1 BUOIp mapamerpiB MPUCTPOIB
ABTOMATHYHOT'O YaCTOTHOTO PO3BAHTAKECHHS.

9. CxeMu MpHCTPOIB aBTOMATUYHOTO YACTOTHOT'O PO3BAHTAKEHHS Ta
YaCTOTHOI'O aBTOMAaTHYHOTO TIOBTOPHOTO BKITIOUEHHS.

10. Ipuctpiii aBTOMaTHKH po3ainy (AP).

11. Y3romkenns aii npuctpois ABP, AIIB, AUP i AP.

12. Tpuctpiit cucteMHOT MpOTHABaPiHHOT ABTOMATHKH.

13. TlomkomKeHHS 1 HEHOPMaJbHI PEKUMH POOOTH CHHXPOHHHX
reHepaTopiB.

14. 3axmct Big OaraTodazHUX KOPOTKHX 3aMHKaHb B OOMOTII
craTopa reHepaTopa Hanpyroro Buine 1 kB.

15. 3axuct Bim omHO(Aa3HHX YIIKOIKEHb B OOMOTII cTaTropa
CHHXPOHHOTO TeHepaTopa Hanpyroro umle 1 kB.

16. ITIpuctpoi 3aXHCTYy CHHXPOHHHX TE€HEpaTOpiB HAIPYTOI BUIIE
1kB Big HEeHOPMaJIbHHUX PEXUMIB POOOTH.

17. 3axucT CHHXpPOHHOTO T'eHeparopa Hampyrow Bumie 1 kB Bin
3aMHKaHb Ha 3eMJIIO B JIAHII031 30y IXKEHHSI.

18. CunxpoHi3allis reHepaTopiB.

19. Cucremu mopylieHHsI CHHXpPOHHUX T'eHepaTOpiB Ta MpU3HAYCHHS
MPHUCTPOIB ABTOMATHYHOTO PETYNIOBaHHS 30YIKCHHS.

20. Ilpuctpiii APB npomnopuiiiHoi aii CHHXpOHHHX T'eHEpaTopiB 3
eNIEeKTPOMAaIIMHHUM 30y JHUKOM MOCTilfHOTO CTPyMY.

21. Tlpuctpiii APB cunbHoi aii APB-CHII1 cuHXpOHHHX
TeHEpaTOPiB 3 THPUCTOPHOIO CHCTEMOIO 30YI>KEHHS.

22. PerynioBaHHS HANpPYrd i PeakTUBHOI MOTYXKHOCTI B CHCTEMax

CNIEKTPONOCTaYaHHsl ~ TPUCTPOSIMH  aBTOMATHYHOTO  PEryJIOBaHHS
30y JIKEHHS.

23. Buan ymkomKeHb 1 HEHOPMAJIBHUX PEXKHMIB  PoOOTH
TpanchopMaTopis.

24. T"a3oBwuii 3axucT TpanchopmMaropy.

25. 3axuctu TpaHchopmaTopa TOTyxHIicTIO 10 6,3 MBA Bifg
MOLIKO/KEHh B 0OMOTIII Ta Ha BUBOJIAX.

26. J[ludepenuianbHi CTpyMOBI 3axucTH TpaHchopmarTopiB i
0COOJIMBOCTI 1X BUKOHAHHS.
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27. Cxemu, BuUOIp mnapamerpiB 1 o00macTh BHUKOPHCTaHHS
nudepeHialbHIX 3aXUCTIB TPaHCPOPMATOPIB.

28. 3axuct TpaHchopMmaropa BiJ HAACTPYMIB 30BHINIHIX KOPOTKHX
3aMHUKaHb 1 IepeBaHTaXKEHb.

29. Tpuctpoi npotuaBapiliHOi aBTOMAaTUKH TpaHc(HOpMaTopiB.

30. ABroMaTHuUHI TPHUCTPOI KEPYBaHHS pEKUMaMU pPOOOTH
TpanchopMaTopis.

31. OcobnuBoCTi penelHOro 3aXHCTy W aBTOMATHKH JiHIA 3
BiJIr Ty K CHHSIMH.

32. Buaum ymKoIKeHb 1 HEHOPMAJIbHUX PEXKHMIB PoOOTH
ENEKTPOJIBUTYHIB 1 BUMOTH JI0 TX 3aXHUCTIB.

33. 3axmcr 1 aBTOMAaTHKAa ACHHXPOHHUX  EIEKTPOJBHUTYHIB,
.Hamnpyroto Butie 1 kB.

34. 3axucT 1 aBTOMAaTHKa CHHXPOHHUX EIEKTPOABHUTYHIB HAIIPYTOIO

Bumie 1 kB.
35.  OcobmuBocTi  3axUCTy Ta  aBTOMAaTHKH  CHHXPOHHHUX
KOMITIEHCATOPiB.

36. 3axucT i aBTOMaTHKa KOHJIEHCATOPHUX YCTaHOBOK.

37. OcobnauBOCTi 3aXHWCTy Ta aBTOMAaTWKH TpaHchOpPMATOpiB
SNIEKTPOMIYHUX YCTaHOBOK.

38. OcobnMBOCTI 3axMCTy Ta aBTOMATHKH HAMiBIPOBIIHUKOBHX
MEPETBOPIOBAJILHUX arperaris.

39. 3axwmcT i aBTOMATHKa HIMH.

40. BUCOKOYAaCTOTHHI 3aXUCT, TPUHITUT JIii.

41. ITyckoBi OpraHd BUCOKOYaCTOTHOT'O 3aXHCTY.

42. Opran nopiBHsIHHA (a3 y BACOKOYACTOTHOMY 3aXHCTi.

43. Jlis1 BHCOKOYACTOTHOTO 3aXUCTy MPH CUMETPUYHUX K.3. B 30HI
3aXHCTY.

44. ]Jlis BHCOKOYAaCTOTHOT'O 3aXHCTy NPH CHMETPUYHHX K.3. 1M03a
30HOIO 3aXHUCTY.

45. Jliss BUCOKOYACTOTHOT'O 3aXUCTY MPH HECUMETPUYHHUX K.3. B 30HI
3aXHCTY.

46. Jlis BUCOKOYACTOTHOTO 3aXUCTy NPU HECHMETPUYHHX K.3. M03a
30HOIO 3aXHUCTY.

47. Kananu 3B’ 13Ky BUCOKOYACTOTHOT'O 3aXHUCTY.
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5. PO3PAXYHKOBO-T'PA®IYHE 3ABJJAHHA

3aBepIiajibHUM €TaroM BUBYEHHS TUCIUILTIHU «PeneiiHuii 3axuct
Ta aBTOMAaTHKa B CHCTEMax eJIeKTPOIOCTadYaHHSI» € BUKOHAHHS KOXHHUM
crynentom B 10-my cemectpi Po3paxynkoBo-rpadiune 3aBmanus (PI'3).
VY400BUM IJJAaHOM TaKOX IepeadavyeHo 2 TOAMHU MPAKTHUYHUX 3aHATH HA
BHJIa4y Ta MOSICHEHHS okpeMmux nyHKTiB PI'3, a nami 60 roauu camocritinoi
pobotu. Mera PI'3 — 3akpinuTu 3HaHHS, 110 OJep>KaHi TP BUBYEHHI KypCy
«PeneiiHuil 3aXMCT Ta aBTOMAaTHKAa B CUCTEMax €IEKTPONOCTAYaHHS», a U
LLT0T HU3KH CYMDKHUX JUCLUILIIH eIeKTPOTEXHIYHOTO MPOQit0, OCKITBKU
3aBJIaHHAM IependadeHo BHOIp eIeKTPUYHUX BHMIPIOBAJIBLHHUX amnaparis,
PO3paxyHOK CTPYMIB K.3. Ta CTPYMIB 3aMHKAaHHS Ha 3€MJIIO Ta iHIIIE.

Po3paxyHkoBO-rpad)iuHe 3aBIaHHS CKIQJAEThCS 3 TOSCHIOBAILHOL
3aIlUCKH, KA BKIIIOYAE B ce0e CXEMH PENIEHHOT0 3aXHCTY Ta aBTOMATHKH.

Temoro PI'3 € Bubip Ta po3paxyHOK pENEHHOro 3aXHCTy IS
EJIEMEHTIB CXeM CHUCTEMH EJIEKTPOIOCTauYaHHs, Ta po3po0Ka MPHHIIUIIOBUX
CNIEKTPUYHUX CXEM.

3aBnaHHsAM (OJaHK 3aBIaHHS OJIEPXKYE KOXKHHUI CTYICHT Iepen
moyatkom 10-To cemecTpy) mependayeHo:

1. IIpoBectu po3paxyHOK CTpPyMiB K.3. B 00csi3i, HEOOXimHOMY IS
pO3paxyHKy TlapaMeTpiB CIpanbOBYBaHHS Ta TMepeBipKd Ha
YyTIUBICTh PpENEHHOr0 3axucTy 3aJaHduX eNEeMEHTIB CHUCTEMH
ENEeKTPOIOCTaYaHHSI.

2. Bubip npuHIUOIB peleiiHOro 3axucTy IS 3aJaHuX EJICMEHTIB
CHCTEMH EJIEKTPOIOCTaYaHHS.

3. Po3paxyHok mmapaMmerpiB CHpailbOBYBaHHS PEJICHHOTO 3aXHUCTY
3aJJaHHX EIEMEHTIB CHCTEMHU EJIEKTPOIOCTaYaHHS.

4. Jlnst 3agaHUX EIIEMEHTIB CUCTEMH eNIeKTPONOCTaYaHHSI PO3POOUTH
PO3HECEHI CXEMU PEJICHHOr0 3aXHCTY.

Jnsi eneMeHTiB 3aJaHOi CXeMH eJeKTPOINoCTadyaHHsI 1O JOBiIKOBIH
JiTepatypi BUOHpalOThCs aHi, Mo HeOOXiqHI A PO3paxyHKy IapaMeTpiB
ENIEMEHTIB CXeMH 3aMilleHHs. Bu3Ha4yaroTbcsi MakCMMaJbHO MOXKITHBI
CTpyMH B pobouomy pexumi. [IpoBomuTbecs po3paxyHOK CTPyMiB
TpudaszHoro Ta ABo(GA3HOro K.3., a TAKOXK CTPYyMIB 3aMHKAaHHS Ha 3EMIIEO
JUIS  MEPEeX 3 130JbOBaHOK, TIYyX0 a00 e(pEeKTUBHO 3a3eMJICHOIO
HEUTPAILITIO.
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[IpoBoauThCs aHadi3 MOXJIHMBHX aBapiiHUX Ta HEHOPMaJbHHX
PSKMMIB 3a/IaHUX CIIEMEHTIB CHCTEMH €JICKTPOIIOCTaYaHHs, a TIOTIM 3TiIHO
3 [TYE (po3ainu 3,5) BUOMPArOTHCS PUHIIKITN PEICHHOTO 3aXUCTY.

[TpoBoaHMTHCS PO3paxyHOK MapaMeTpiB CHPallbOBYBaHHS PelIeHHOr0
3aXHCTy €JEeMEHTIB CHUCTEMH eJeKTPOIOCTaYaHHs Ta TMepeBipka TIo
YyTIUBOCTi. SIKIIO YMOBM YYTJIMBOCTI BHOPAHOTO PENECHHOTO 3aXHCTy He
3aJIOBOJIBHSIFOTHCS, TO 3r1iiHO 3 [IYE BuOMpaeThes iHIIMIE OUTBIN CKITaTHUH
3axucT. Tak, SKII0O He 33/J0BOJBHAIOTHECS YMOBH  YYTJIMBOCTI
MakcuMajabHOro crpymoBoro 3axucry JIEIT abo Tpancdopmaropa, TO
3aCTOCOBYETHCS MaKCUMAIBHUM CTPYMOBHI 3aXHCT C IMyCKOM 10 Hampys3i.
SKmo He 3a0BOJBHAIOTHCS YMOBU YYTIMBOCTI CTPYMOBOI BilICIUKK st
TpaHCpOpMaTopiB MOTYKHICTIO a0 6,3 MBA, TO BUOUMpacThcs Ta
pO3paxoByeThes qudepeHIliiHa CTPyMOBa BiJiciuka, a Ko JqudepeHIliina
CTPYMOBa BiJICiUKa HE 3aJJOBOJIbHIE YMOBH UYTJIMBOCTi, TO BUOUPAETHCS Ta
pO3paxoByeTbCs  MUQEpPEHIINHUN  cTpyMOBHMIA  3axucT. Skmo  ais
ACMHXPOHHUX JBUTYHIB MOTYXHICTIO 10 2 MBT HeE 3aJ0BOJILHSIOTHCS
YMOBHM YYTJIMBOCTI CTpyMOBa Bificiuka B ABO(GA3HOMY OJHO peleHHOMY
BHKOHAHHI, TO 3aCTOCOBYEThCS CTPyMOBa BiiCiuka B JBO(a3HOMY
JBOpEIeHHOMY BHKOHAHHI. SIKIIO i mpHW LBOMY HE 3aJ0BOJBHSIOTHCS
YMOBH UYTJIMBOCTi, TO BUOHUPAETHCS Ta PO3PAXOBYEThCA AUQeEpeHIiiHIHA
CTPYMOBUH 3aXUCT.

Ha rpyHTi BHOpaHHX, Ta pO3paxOBaHMX KOMIUIEKTIB PEIEHHOro
3aXHCTy €JIEMEHTIB CHCTEMH eNEKTPOIIOCTaYaHHsI MPOBOIUTHCS pO3poOKa
PO3HECEHHWX CXeM peneiHoro 3axucty. [Ipy 1pOMy MOBHHHO OyTH
MOKa3aHo:

- TMOSCHIOIYA CXeMa — CHJIOBA CXeMa eIeMEHTY, IO PO3TIISAA€EThCA 3
KOMYTallilHUMH ~ amapatamu, TpaHcopMaTopaMH CTpyMy Ta

HaIlpyTy;

- CcXeMa CTPYMOBHX KT — cXeMma Kil BTOPUHHHUX OOMOTOK
TpaHc(hopMaTopiB CTpyMy;

- cxeMa Kl Hampyrd — cxXeMa KUl BTOPUHHHUX OOMOTOK
TpanchopMaTopiB HAMIPYTH,

- cxeMa ollepaTHBHHX Kil,

- CcXeMa KL cursaynsanii.
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Ha ocHOBI mpoBeaeHoro BHpOOy Ta pO3paxyHKiB YCTaBOK
CTIpaIlbOBYBaHHS PENIEHHOr0 3aXUCTy €IEMEHTIB CXEMH, CKIIQIa€ThCca KapTa
YCTaBOK Ta POOWTBHCA BHCHOBOK 1O BHOOpY 3aXHCTy €IEMEHTIB CXEMH
ENIEeKTPOIOCTaYaHHS.

CTpykTypa Ta TOpSIOK BHKOHAHHS TIOSCHIOBAJIBHOI 3alHCKH
BcTaHOBIEHI cranaapToM mignpuemcTBa CTI115-96 na ocHosi JJCTY 3008
«JlokyMeHTa1is1, 3BiTH y cepi HAyKH 1 TEXHIKH».

BuTsiru 3 nux TOKyMEHTIB, a TAKOX 3pa3kd YMOBHUX MO3HAYEHb IS
kpeciens (3i cranmaprie ECKJI) naBeneni Ha creni kadempu ETIIT.

6. PEKOMEHIOBAHA JIITEPATYPA

OcHoBHa JiTepaTypa
1. AugpeeB B.A. Penelinas 3ammra ¥ aBTOMAaTHKa B CHUCTEMax
anekTpocHaOxeHus. - M.: «Bsicias mkona», 1991 . - 496 c.
2. bepkoBuuy M.A., MomyanoB B. B., Cemeno B.A. OcHoBbI
TEXHUKH peNeifHoi 3ammThl. - M.: DHeproaromusaat, 1984 r. - 376 c.
3. bepxouu M.A., Komapor A.H., Cemenor B.A. OcHOBbI
aBTOMATHKH DHEprocuTeM. - M.: DHeproatomusaat, 1981 r. - 433 c.

JonaTrkosa Jirepatypa

4. ®epoceeB A.M. PeneifHas 3ammTa SJIEKTPOIHEPTETHYUECKHX
cucrem: PeneiiHas 3ammTa cereii. YueOHOoe mocoOue mist By30B. M.:
Oueproarommsaar, 1984 r. - 520 c.

5. llaGax M.A. 3amuTa reHepaToOpOB MaJiOW U CPeIHEH MOIIHOCTH.
M.:1973r.-95c.

6. Koporoxackuit B.U., Kyreno C.JI., [anepuo JI.B. Peneiinas
3aIuTa JICKTpoBUTaTeNnel HanpsbkeHreM Boiie 1 kB. M.: 1987 r. -248 ¢.

7. Bynaes M.1. Boeicokouacrorubie 3anmthl uanii 110-220 kB. M.
Oueproaromm3aar, 1988r. - 112 c.

8. bpur A.H., Hynensman P.C., ®enopos 3.K. u ap. Ycrpoiicrea
JMCTAHIIMOHHOM W TokoBoM 3amut Tunos 11D 2801 u LI/D 2802. M.:
Oueproaromm3iaar, 1988r. - 96¢.

9. Meroanyni BKaziBKM 0 JabopaTopHHx pobit  NeS
«ABTOMaTHYHE BKJIIOYEHHS pe3epBy», Ne6 «ABTOMaTuuHe
MOBTOPHE  BKIIOYEeHHA»,  Ne7  «ABTOMaTHYHE YacTOTHE
PO3BaHTAaXKEHHS» 3 JIUCHHUHIIHU «PejeiiHuii 3aXMCT Ta aBTOMAaTHKa B
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CHCTEMax eJIEeKTPONOCTauaHHs» Uil CTYAEHTIB choemiambHocTi 141
«EnexTpoeHepreTuka, €IeKTPOTEXHIKa Ta eNeKTpOMEeXaHika» JEHHOI Ta
3a0uHOi (opM HaBuaHHsg 3 gucimiiainu /[ Vi © I1L.B. Maxmin, O.A.
pam, O.1., Ky3emenko — 3anopixoks: 3SHTY, 2016. —26 c.

10. MeroauuHi  BKa3ziBKM  JIO0  JlabopaTtopHOi  poOoTH
«MIiKpOTIPOIIECOPHI TPUCTPOT PENCHHOTO 3aXUCTy Ta aBTOMATHKH 3
micuvuiniay - “PenefiHMil  3aXxUcT  Ta  aBTOMAaTMKAa B CHCTEMax
eIIEeKTpOINocTayaHHs" IE: CTY/ICHTIB CTIeiaTbHOCTI 141
«EnekTpoeHepreTruka, eneKTpOTeXHIKa Ta eIeKTPOMEXaHika» JeHHO1
Ta 3a04HO1 popm HaBuaHHs / Y. : [L.B. Maxuin, €.I1. IBanenko —
Sanopixxs: 3HTY, 2016. — 38 c.
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