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1 3BATAJIBHI METOJAUYHI BKA3IBKHA

Penetinmii 3axuct Ta aBromatuka (P3A) € ogHMM i3 HaBaXJIMBIMIKX
€JIEMEHTIB CUCTEMHU €JIEKTPOIOCTauYaHHs IPOMUCIOBUX HiANIPUEMCTB, TaK
3BaHI BTOPWHHI CHCTEMH CJIEKTpOeHepreTnku. P3A TIpu MOPIBHSIHO
HEBEJUKHUX 3aTpaTax 3a0e3neuyloTh CTiHKiCTh, HAAIHHICTD Ta e()eKTUBHICTh
pOOOTH €JIEMEHTIB eleKTPONocTayaHHs. be3 3acBOEHHS AMCHUILIIHH
“OCHOBH pENEeHOTO 3aXWUCTy Ta aBTOMATHKHA HE MOJKJIMBE BHBUCHHS
TaKMX JUCHUIUIIH sK * PenmefiHMH 3aXxWCT Ta aBTOMAaTHKa CHCTEM
€JIEKTPOIIOCTAYaHHST, “EnexktpuyHi craumii Ta MiICTAHINI,
“EnexTporioctadyaHHs MPOMHUCIOBUX ITiIPUEMCTB .

Mertoro BuKNamaHHsS MUCHUILTIHU “OCHOBU pENEHHOTO 3aXHCTy Ta
ABTOMATUKHU~ € 3aCBOEHHS CTYyJ€HTAMH OCHOBHHX IIOJIO)KEHb peNeHHOro
3aXUCTy, JAaTYUKiB iHoOpMAIl Ui TPUCTPOIB pENEHHOTO 3axuUcCTy,
MIPUHLUIIB KOHCTPYKIN Ta eIeMeHTHOI 0a3u pele, MPUHIUIIB MO0y J0BH
pEJIeHHOTO 3aXHCTy, €JIEMEHTIB CHUCTEMH EJIEKTPOIOCTaYaHHs, PO3POOKH
NPUHIMIIOBUX CXEM PEJICHHOr0 3aXUCTY Ta X PO3PaxyHOK.

CryneHTH NMOBHMHHI 3HaTH: OCHOBHI BHMOTH JO PEJIEHHOrO 3aXHUCTY,
OPUHIMIM [ii, KOHCTPYKIii Ta OCHOBHI METPOJIOTiYHI XapaKTEPUCTHUKU
JAaTYMKiB iH(pOpMaLii Uil MPUCTPOIB PEIEHHOr0 3aXHCTy Ta aBTOMATHKH,
3HAaTH OCHOBHI NPWHIMIIK Ail Ta KOHCTPYKLII pesie, OCHOBHI BUIN 3aXHUCTY
€JIEMEHTIB EJIEKTPUYHUX CHUCTEM.

CTyneHTH TOBMHHI BMITH TPOBOJUTH PO3PaxXyHKH MPUCTPOIB
peneiiHoro 3axucry, BHOMpaTH IapaMeTpH CIpPalbOBYBaHHSA peJe,
NPaKTUYHO iX BHCTABISITH 1 NEPEBIpATH Ha CTeHOaX, BUOMpaTH BUAU
PEJIeHHOT0 3aXUCTy ISl Pi3HUX EIIEMEHTIB eNEKTPOCHEPTeTUIHUX CHCTEM,
OyayBaTy NPUHIIUIIOBI CXEMHU.

Ilix wac ycraHoBuoi cecii CTyIEHTH MPOCIYyXOBYIOTb JIEKIii,
BUKOHYIOTh Ta 3aXHIIAIOTh J1a0OpaTopHi poOOTH, OTPUMYIOTH BapiaHTH
3aBJIaHb Il BUKOHAHHS KOHTPOJIGHUX POOIT, a MicCIisl CKIIaJJaHHs eK3aMeHY
OTPUMYIOTb 3aBJaHHS Ha KypCOBY POOOTY.

KoxHuil cTyieHT HOBUHEH BUKOHATH YOTHPH JabopaTtopHi podoTH [8].

[Ipu camocTiiHOMY BHBUYEHI Kypcy J0 €K3aMeHaIliifHoi cecii cTymeHTa
3204HO1 (hOpMH HABUAHHS PEKOMEHYEThCS:

- 03HAHOMHTHUCH i3 IPOrPaMoOI0 Ta METOJUYHUMH BKa3iBKaMU;

- BHBYMTH KypC 3a WiJIpyYHUKaMH Ta TOCIOHUKaMH B 00 eMi

NpOTrpaMH, 3BEPTAIOYM yBary Ha KOHTPOJBHI 3allMTaHHS, IO
HaBeJleH] B KIHII KOKHOI TEMH;
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- CKJacTH KOPOTKHH KOHCIIEKT 3 OCHOBHHMH IIOJIO)KCHHSIMHU TeEM,
pUCYHKaMH, MaTeMaTHYHMMH (OpMyJIaMH, yMOBaMH BHOOpY Ta
po3paxyHKy P3A;

- BHKOHATH Ta 3a3JalieTifib BUCIAaTH , a00 NMPUBE3TH B YHIBEPCUTET
KOHTPOJIBHI POOOTH.

CryneHtd, KOTpi HE TMpeNCcTaBWiIM IO eK3aMeHaliiHoi cecii
KOHTPOJIbHI POOOTH, 10 €K3aMEHY HE JAOIMyCKAOThCS.

Temu neKIii, siki BAHOCATHCS Ha yCTaHOBYY CECIO.

MakcumanbHUil CTPyMOBHM 3aXHUCT.

CrpymoBa Bizciuka 6e3 BUTPUMKH 4Yacy.

3axucT Bii 3aMUKaHb Ha 3eMIIIO.

JlucTaHI[IHHMI 3aXUCT.

HudepeHtiitauii 3axXucT NiHil enekTponepenad.

I"azoBmii cuitoBUX TpaHchOpMaTopiB Ta aBTOTpaHCcHopMaTopiB.
JudepeHnitanii 3axucT CHIOBUX TpaHC(HOPMATOpPiB Ta
aBTOTpaHC(POPMATOPIB.

NogkrwdE
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2 POBOYA ITPOI'PAMA I METOJAHNYHI BKA3IBKH

OO BUBYEHHSA TEM JUCHUIJIIHA

2.1 Ilpu3HavyeHHs pesieliHOr0 3aXHCTYy Ta AaBTOMATUKH.

g > wbdh -

o

Jlekmii — 0 roguna
CawmocriifHa po6oTa — 4 TOTUHA
Jlitepatypa — [1,3]
KouTposbHi 3anuTaHHs
Slke ocHOBHE IPU3HAYCHHSI PEJICHHOI0 3aXUCTY Ta aBTOMATUKH ?

OCHOBHI BUMOTH JI0 PEJIEHHOTO 3aXHUCTy Ta aBTOMATHKH.
1o Take aOCOIIOTHA CEICKTUBHICTh PEJICHHOTO 3aXUCTY ?

1o Take BiIHOCHA CEJIEKTUBHICTh PEICHHOTO 3aXUCTY ?

Ilo sxoMy mapameTpy OLIHIOETHCS UYYTIHMBICTH peseiiHOro
3axucry?

SIxi BUU TIOIIKO/KEHb OYBaIOTh B CICKTPUYHUX MEpEkKax ?

Slki BUAM HEHOPMANBHUX PEXUMIB poOoTH OyBawTh B
SNIEKTPUYHHUX Mepexax?

B d4omy o0co0nMBOCTI MICBKMX Ta CUIBCBKUX PO3MOIITBYHX
cucrem?

2.2 llepBuHi NnepeTBOPIOBaYi CTPYyMY Ta HANIPYTH

2.2.1 TlepBuHi BuMIipIOBaJbHI  TepeTBOpIOBadi cTpyMy. OCHOBHI
BUMOTH Ta kiacu(ikauis. Bekropna niarpama. OCHOBHI MeTposoriuHi
XapaKTepUCTUKH. Po3paxyHOK HaBaHTaXEHHS TpPaHC(HOPMATOPIB CTPyMy
10 KPUBHM TPaHUYHOI KPATHOCTI.

Jlekmii — O roauan
Camocriitna pobota — 5 ronuHa

Jliteparypa — [1,3]



2.2.2 llepBuHi BUMIpIOBaJIbHI TepeTBOpioBadi Hampyru. OCHOBHI
BUMOTH Ta Kiacudikamis. BexropHa miarpama. OCHOBHI METPOJIOTiUHI
XapaKTCPUCTUKH.

Jlekwii — O roguna
CawmocriifHa po6oTa — 5 rognuHa

Jlitepatypa — [1,3]

KoHTpomnbsHI 3anuTanHs
Sxe npuznaueHns Tpanchopmaropy crpymy (TC) ?

OcHoBHi Bumory 110 TC, siki mpu3HAYeHI JJIs )KUBJICHHS JIAHIIIOTIB
P3A ?

Sxi ocHOBHI MeTponoriuHi Xxapaktepuctuku TC ?

4. Yum xapaktepusyerbesi podora TC B aBapiiiHUX pexxuMax poboTu

9.

E€HEeProCUCTEMH ?

Sk po3paxoByeTbcsi HaBaHTaxeHHs TC MO KpUBUM TI'PaHUYHOI
KpaTHOCTi?

6. fAxe npusHauenns Tpanchopmaropis Hanpyru (TH) ?
7.
8

. OcHoBHi MeTposoriuni xapakrepuctuku TH ?

OcHosHi Bumoru 10 TH ?

Kinac Trounocti TC ta TH ?

2.3 BropuHHi nepeTBopoBavi cTpyMy Ta Hanpyru

BropunHi mepeTBoproBaui CTpyMy Ta Hampyrd. TpaHcpeakTop.

TpanchopmaTopu cTpyMy, IO HacH4uyloTbed. DIIBTPU  CTPyMy
o0epHEeHO1 Ta Hy/IbOBOi CKJIanoBOi. DinbTpu Hampyru oOepHeHoi Ta
HYJIBOBO1 CKJIaZ0BOi.

JIexuii — O roguu

Camocriita podora — 4 roAuHH

Jlirepatypa — [1,3]
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KoHTpomnbHI 3anuTanHs
Ilo Take TpancpeakTop ?
[punnun aii Tpancopmaropy cTpymy, 110 HACHYYETHCS ?

[Mpuanun aii ¢pinbTpa cTpyMy 00€pHEHOT MOCIiAOBHOCTI.

4. Npuanun nii TppoxX TpaHchopMaTOpHOrO QiIBTpa HYIHOBOI

TOCJITOBHOCTI.

[punnun aii omHO TpaHCPOPMATOPHOTO (QiNbTpa HYIBOBOI
MOCIIAOBHOCTI (KabempHOTo TpaHchopMaTopy).

2.4 IllpuHUI UM BUKOHAHHS peJie

[MpuHIMT 1ii Ta BUKOHAHHS €NEKTPOMArHiTHHX pele. BumiproBanbHi
ta goriyai peme. I[lpmHrun naii iHgyKOitEHEX pene. BumiproBambHI
iHAyKOiiiHi  pene. Pene HampsMky moTykHOcTi. Penme 3  mocTitHEM
MarHiToMm.

N g &

Jlekmii — O roanu
Camocriiiaa po6ota — 10 romun
Jlitepatypa — [1,2]

KoHTposbHI 3anuTanHs
[MpuHIHMI Aii eIEKTPOMArHITHUX pele.

[Ifo Take CTpyM CHpalIOBaHHA Ta CIPYM IIOBEPHEHHS
€JIEKTPOMArHITHUX PEle CTPyMYy.

UuM Bigpi3HAETBCA €NEKTPOMArHiTHE pelie CTPyMy Bill perne
Hamnpyru ?

[lo Take nepBuHi Ta BTOpUHHI pene ?
o Take pene npsiMoi Ta KOCBEHOT Aii ?
[punnun aiil iHAYKIIAHKUX perte.

3 SKUX eNeMEHTIB CKJIaJae€ThCs 1HAYKINiMHE pene cTpyMy Tumna PT-
807
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8. Tlpunnumn nii inaykiiiHOrO enemMenta peine tuna PT-80.

9. Ilo Take cTpyM cIpalbOBYBaHHs iHIyKIiiHOTO pene tuna PT-80,
Ta YMM BH3HAYAETHCS Yac MOTr0 CIpalibOBYBaHHS ?

2.5 MakcuMaJibHUH CTPYMOBHI 3aXHCT

MakcuManpbHAH ~ CTPYMOBHM  3aXWCT. Bubip rmapameTpiB
CIpalbOBYBaHHs. MakCuUManbHUI CTPYMOBHMM 3aXMCT 3 HE3AJIEKHOIO
XapaKTEPUCTUKOIO Ta 3 OOMEKEHO 3aJIS)KHOI0 XapaKTEePHUCTUKOIO BUTPUMKHU
yacy. MakcUMalbHUA  CTPYMOBMM  3aXHCT 3  JELIYHTYBaHHSIM
EIIeKTPOMATHITY BijKimoueHb. CXeMH BKIIOYCHb BUMIPIOBAIBHUX OPIaHiB
CTPYMOBOTO 3axHCcTy. CXeMH MaKCUMaJIbHOT'O CTPYMOBOT'O 3aXHUCTY.

Jlekmii — 1 roanuan
Camocriitaa po6ota — 13 romua
Jliteparypa — [1,3]

KonTpomnbHi 3anutaHas

1. Sk BHOMpAIOTHCS MapaMeTPH CIPalbOBYBaHHS MaKCHMAIbHOTO
cTpymoBoro 3axucty (MC3) ?

2. Sk 3abe3neuyeThCs ceaeKTHBHICTD nii MC3 ?

3. 1o Take MC3 3 HeE3aIeKHOIO Ta OOMEKEHO 3aJIC)KHOIO
XapaKTEPUCTUKOIO BUTPUMKH Hacy ?

4. Tlpuwamun pgii MC3 3 JemyHTYBaHHSIM — €IEKTPOMArHiTy
BIIKJIFOUECHHS.

5. SIxi OyBaroTh cxeMH BKJIIOUEHHSI BUMiptoBainbHuX opradiB MC3 i
JI€ BOHU 3aCTOCOBYIOTHCS ?

6. SIx nepeBipsierbes uyTuBicts MC3 ?

2.6 CtpyMoBa Biaciuka 0e3 BATPUMKH 4acy

CrpymoBa Bifciuka 0e3 BUTPUMKHM uacy (mepmuii crymidb). Bubip
napameTpiB  crnpanboByBaHHa. CrpymoBa Biaciuka st JIEIT 3
JIBOCTOPOHHIM KHMBIICHHsIM. BHOip apameTpiB cripariboByBaHHS.
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Jlexmii — 1 roanun
CawmocriifHa po6oTa — 7 TOIUH
Jlirepatypa — [1,3]
KouTposbHi 3anuTaHHs

1. SIx BuOMparoThCs mapaMeTpH CIpParbOBYBAHHS CTPYMOBOI BiJICIYKH
(CB) 6e3 BuTtpumMKy gacy?

2. Slka 3oHa nii CB 0e3 BUTpuMKH yacy?

3. Yu moxmuBo 3actocoByBatn CB 0e3 BUTPUMKH Yacy SIK OCHOBHHM
3axuct JIETI?

4. Yu moximBo 3acrocoByBatu CB Oe3 Butpumku yacy s JIEIT 3
JIBOCTOPOHHIM JKUBJICHHSM ?

5. Sk 3abe3neuyeTncs ceneKTUBHICTSH nii CB 6e3 BuTpuMkn gacy ?

2.7 CTpyMoOBa BificiuKa 3 BUTPHMKOIO 4acy

CtpyMoBa Bifciuka 3 BUTPUMKOIO dYacy ( Apyruil cTymiHb). BuGip
napameTpiB cripalboByBaHHs. 3oHa 1ii CB 3 BUTpHMKOIO yacy.

JIexuii — O roguamn
CamocriitHa podoTa — 6 TofuH

Jliteparypa — [1,3]

1. Sk BuOHMpawTbCA TapaMeTpu crnpansoByBanHd CB 3
BUTPUMKOIO yacy ?

2. Sk 3abe3neuyeTbes ceneKTUBHICTD Al CB 3 BUTpUMKOIO acy?
3. Sk nepesipsierbes uyTmBicTs CB 3 BUTpUMKOIO yacy ?

4. Slxa3ona gii CB 3 BUTpUMKOIO yacy ?
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2.8 CprMOBI/Iﬁ 3aXHUCT 3 IPUCKOPEHHAM 10 aBTOMATUYIHOI'0
MOBTOPHOI'0O BKJIIYCHHSA Ta micJIs1 HbOTO.

CTpyMOBHH 3aXHCT 3 MPUCKOPEHHSIM 10 aBTOMATHYHOTO TTOBTOPHOTO
BKItoueHHs. CTpyMOBHH 3aXHCT 3 MPUCKOPEHHSM IICISI aBTOMAaTHYHOTO
MIOBTOPHOT'O BKJIFOUCHHS. 3a0€3MICUCHHS CEJICKTUBHOCTI Jii.

Jlexuii — O roguan
Camocriita pobora — 8 rofaux

Jlitepatypa — [1,3]

1. Ulo Take CTPyMOBHH 3aXHCT 3 THPUCKOPEHHSIM [0
ABTOMATUYHOTO [TOBTOPHOT'O BKJIFOUEHHS?

2. llo Take CTpyMOBHH 3aXHCT 3 TNPUCKOPEHHSIM  IiCJsA
ABTOMATUYHOT'O TIOBTOPHOTO BKITFOUCHHS?

3. SIx 3abe3meuyeThCsl CENEKTHBHICTH Jii CTPYMOBOTO 3aXHUCTY 3
MMPUCKOPCHHAM N0 aBTOMATHUYHOT'O ITOBTOPHOT'O BKJTFOYEHHS?

4. SIk 3abe3meuyeThCsl CEJICKTHBHICTH JIii CTPYMOBOTO 3aXHUCTY 3
MPUCKOPEHHSM TTiCIIsi aBTOMATHYHOTO TIOBTOPHOTO BKITFOUCHHS?

5. SIxi aBTOMaTHYHI PUCTPOT BUKOPUCTOBYIOTHCS Ta K BOHH JIOTH?

2.9 MakcuMaJbHUNH CTPYMOBHUH cIPAMOBaHMIi
3aXHUCT
2.5.1 MakcumanbpHuid CTPYMOBHI CHIPSIMOBaHUM 3axucT. [IpuHIMm aii.
Bubip mapamerpiB cmpanboByBaHHS. 30Ha mii  3axucry. Cxemmu
BUKJIFOUEHHS peJie HaNPSMKY HOTYKHOCTI.

Jlekuii — O roguna
Camocriitaa po6ota — 10 roguau
Jlireparypa — [1,3,4]

KoHTpomnbHi 3anuTanHs

1. Ilo Take MakCHMaldbHMHA CTPYMOBHUIl CIPSIMOBAaHUN 3aXUCT
(MCC3).



12

2. Sk Bubuparotbes napamerpu MCC3 ?

3. Sk 3abe3neuyerbes cenekTuBHicTh MCC3 ?
4.
5

[{o Take mepTtBa 30Ha MCC3 ?

. SIki iCHYIOTh CXeMH BKJIIOUEHHS pejie HampsIMKY MOTYKHOCTI ?

6.

V skux pumagkax MCC3 MokHa BUKOHYBaTH 0€3 BUTPUMKH 4acy ?

2.10 3axueT Big 3aMHKAaHb Ha 3eMJI0

3axuCT B 3aMUKaHb HA 3€MIII0 B MEpEXaxX 3 TIyXO Ta e(eKTHBHO
3a3eMJICHOI0 HEUTpaJLTio. 3aXWCT BiJl 3aMHKaHb Ha 3eMJII0 B MEpekKax 3
130JIb0BaHOI0 200 BKJIFOUEHOIO Yepe3 AYroracsuuii peakTop HeHTpauio.
[Mpuanmn aii. Bubip nmapameTpiB cripalbOByBaHHSI.

Jlekmii — 1 roanuan
Camocriitaa po6orta — 11 romuau
Jliteparypa — [1,3,4]

KonTpomnbHi 3anmuTanas

Sxi TepBWHHI TEPEeTBOPIOBAadl CTPYMY 3aCTOCOBYIOTBCS LIS
3aXUCTy BiJl 3aMHMKaHb Ha 3€MJII0 B Mepekax 3 IIyXO 3a3eMJICHOIO
HeWTpamo ?

Sx BUOHMpAIOThCS MapaMETpPH CHPAlbOBYBAaHHS Ul 3aXHUCTY BiA
3aMHKaHb Ha 3€MJII0 B MEperkax 3 IIIyXO0 3a3eMJICHOI0 HEUTpayutio?

UumMm Bigpi3HseTscs BUOip BUTpuMOK yacy MC3 Bijg Mixk (azHux
3amMukadb Ta MC3 Bij 3aMHUKaHb Ha 3EMITIO ?

. Slk BHOMpArOTBCS TapaMeTpu CIPalbOBYBaHHS JISI 3aXUCTY BiJl

3aMHKaHb Ha 3MJII0 B MEPEXkKax 3 130JIbOBAHOIO HEHTpAILIIO ?

[Ilo Take HeceKTWBHA CHUTHANi3alis BiJ 3aMHKaHb Ha 3€MIIIO0 B
Mepexkax 3 130IbOBaHO0 HEUTpaILTIO ?

Sxuit cTpyM TPOTIKAaE dYepe3 MiCIe YCTAaHOBKH CTPYMOBOIO
3axucty HenomkomxkeHol JIEII, dxa raipBaHWYHO TOB’s3aHa 3
JIEI], y sixoi ogHO(a3He 3aMUKaHHS Ha 3eMJIIO ?
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7. Ha sKi mapaMeTpd Ta CKJIaJal04YH CTPYMY HYJIbOBOI ITOCIHITOBHOCTI
MOXE pearyBaTH 3aXHCT BiJl 3aMHKaHb Ha 3eMJIII0 B Mepekax 3
130JIbOBAHOK0 HEUTPAILTIO ?

2.11 IucranuiiiHuii 3axmcT

JucraHuiinuii 3axuct NiHiA enekrporepenad. [lpunnun mii. Pene
omopy. CxemMum Ta XapaKTepHCTHKH 3axucTy. Bubip mnapametpiB
CTIpaIibOBYBaHHS TPHOXCTYIIHYATOTO 3aXUCTY.

Jlekwii — 1 roguna
Camocriita pobora — 9 roguau
Jlitepatypa — [1,3]
KonTpomnbHi 3anmuTanas
[TpuHIHMI Aii TUCTAHIIHHOTO 3aXUCTY.
Ha sixi BenmmumHM pearye qUCTaHIIHHIA 3aXUCT ?

[puanumn gii pene omopy.

> w0

Sk BUOMPAIOTHCS MapaMeTpH CIPallbOBYBAHHS IEPIIOTO, JPYTroro
Ta TPETHOTO CTYIEHS AUCTAHIIIHHOTO 3aXUCTy ?

Sk mepeBipsAEThCS M0 YYTIIMBOCTI TUCTAHIIMHNAN 3aXHCT ?
SKi ICHYIOTh CXeMH BKIIIFOUCHHS pelie ornopy ?

Ska 30Ha 3aXUCTy NEPUIOTO CTYNEHIO JUCTAHIIHHOTO 3aXUCTY ?

© N o O

SIxa 30Ha 3axXHMCTy APYrOro CTYNEHIO TUCTAHLIIHOTO 3aXHUCTY ?

2.12 IndepeHuilinuii 3axucTt

[lonoBxkHii ctpymoBuid qudepenuiiauii 3axuct. [punnun aii. BuGip
napaMmeTpiB crpaiboByBaHHs. Cxemu 3axucty JIEIL. CriocoOu mifBHIIICHHS
YYTIUBOCTI TU(PEPEHITIIHOTO 3aXUCTY.

[onepeunnii nudepenuinanii ctpymoBuii 3axuct. [Tpunoun aii. Bubip
napameTpiB CIpalbOBYBaHHS. MepTBa 30Ha.
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Ilonepeunnii audepeHIiHANA CTPYMOBUI CIIPSIMOBAaHWN  3aXHCT.
Ipuamun nii. Bubip mapameTpiB cipaisoByBaHHS. MepTBa 30Ha Ta 30Ha
KacKaJIHOT JIii.

KoHTposbHi 3anuTanHs

. [puanmn aii mogoB)HKOTO MU(EPEHINIIHOTO CTPYMOBOTO 3aXHUCTY

(TI71C3) JIEIL

2. Sxi € cnoco6u miaBumienHs yytnusocti [IJJC3 JIEIT ?

9.

Axi € ocobmmBocti IIJIC3 JIEIL, mo oOyMOBIEHI BEIHKOIO
nosxuHoro JIEIT ?

SIKUM YUHOM TIEPEAAEThCSA CUTHAT MK KOMIUISKTAMH pelie, IO
3HAXOJAThCS 3 1BOX cTopin JIEIT ?

Jus goro B cxemi I11/IC3 BuKOpUCTOBYIOTHCS KOMOiHOBaHI (DibTpH
CTpYMY Ta TPaHC(HOPMATOPH CTPYMY, IO MIBUIKO HACHIYIOTHCS ?

Sk BuOupaetbes cTpyM crpansoByBanns [1JIC3 ?
Sxi pene BuxopuctoByroThes mst [11C3 ?

[puanMn aii monepevHoro AUQepeHIlifHOTO CTPYMOBOTO 3aXUCTY
(IToZAC3) JIEIT ?

Sx BuOuparoThcs napamerpu cupanpboBysanHs [10JC3 JIEIT ?

10. IIlo Take mepTBa 30Ha [10/IC3 Ta KoM BOHA BUHUKAE ?

11. MMpuanmn  aii  monepedHoro AuQEpeHUiiHOTO — CIPSIMOBAHOTO

ctpymoBoro 3axucty ([1oJICC3) ?

12. Sk Bubuparotbcs mapametpu crpausoByBanns [1oACC3 JIEII ?

13. o Take 30nHa kackaauoi aii [1oJICC3 i ko1 BOHA BUHUKAE ?

14.Yu e y [1oJICC3 meptBa 30Ha ?

15.5Ixi mepeBarn Mae IMOMEPEYHUN CTPYMOBHUM CHPSIMOBAHUH 3aXUCT

Haa HECIIPAMOBAHUM ?

Jlekwii — 2 roauHa

Camocriitaa po6ota — 14 rogusu

Jlirepatypa — [1,3]
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213 CrpymoBuii  3axuer Big Mikda3zHux K.3. Ta
NnepeBaHTAXKeHb CUJIOBUX TPaHcdopMaTopiB

[MomkomxeHHs Ta HE HOPMaIbHI peKUMH poOoTH. CTPYMOBI 3aXHCTH
BiJl Mk (pa3HUX 3aMHKaHb, BiJl IepeBaHTaxkeHHs. CTpyMoBa Bijciuka 0e3
BUTPUMKH 4Yacy. MakcHMaJabHUN CTPYMOBHUH 3aXUCT. MakcuManbHUI
CTPYMOBHH 3aXFHCT 3 ITyCKOM TI0 HamNpy3i. 3aX¥CT Bif] IEPEBAHTAXKEHS.

JIexuii — O roquan
Camocriitaa podoTa — 8 rofuH

Jlitepatypa: [1,3,4,7]

KonTpomnbHi 3anmuTanas

1. Sxwuii 3axuct BUOMPAETHCS 3aXUCT ISl TpaHCc(HOpMaTopiB
noTyxHicTio 10 6,3 MBA Big Mixk (ha3HuX K.3. B 00MOTKaX, Ta Ha
BHUBOAAX?

2. Sk BuOMparoThCs MmapamMeTpH CIpabOBYBaHHS CTPYMOBOI BiJICIUKH
CHJIOBHX TpaHC(HOpPMATOPiB?

3. Sk mepeBipsSEThCS MO YYTIMBOCTI CTPYMOBA BiICIUKa CHIIOBUX
Tparcdopmaropis?

4. Slx BUOMpaOTHCS MapaMeTpH CIpalbOBYBaHHS MaKCUMAILHOTO
CTPYMOBOTO 3aXHUCTY CHJIOBHX TpaHchopMmaropiB?

5. Sk mepeBipsS€ETHCS MO Uy TIIMBOCTI MAaKCUMAIILHUI CTPYMOBHIMA
3aXHCT CHJIOBUX TpaHchopmaTopin?

6. Skuii 3aXuCT BUOHPAETHCS 3aXUCT IS TpaHC(POPMATOPiB
notyxHicTio 10 6,3 MBA Big Mixk (a3HuX K.3. B 0OMOTKax, Ta Ha
BHUBOJaX YMOBA MO UyTIMBOCTI [UI1 CTPYMOBOT BiICIUKH HE
BHUKOHY€ETHCS?

7. Slkuii 3aXuCT BUOMPAETHCS 3aXUCT I TpaHCHOpMaTOpiB
notyxHicTio 10 6,3 MBA Big Mixk (a3HuX K.3. B 0OMOTKaX, Ta Ha
BHBOJIaX YMOBA IO UyTIUBOCTI JUI MAKCHMAJILHOT'O CTPYMOBOTO
3aXHCTy HE BUKOHYEThHCS?
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STk BUOMPAIOTHCSI TApaMETPH CIPAIlbOBYBaHHS MaKCUMAaIIbHOTO
CTPYMOBOTO 3aXHCTy CHJIOBHX TPAHC(POPMATOPIB 3 ITyCKOM I10
Hanpy3i?

Jlekwii — 1 roguna
CawmocriifHa po6oTa — 9 romuHN

Jlitepatypa — [1,3]

2.14. I'a30BHii 3aXHCT CHIIOBHX TpaHchopMaTopis

[MpusHaveHHs: ra3oBoro 3axucTy. [IpuHIMO Aii ra3oBOro 3axucry.
l'azoBe pene, npuniun naii EnekTpuuHa cxema BKIIIOUCHHS KOHTAKTIB
ra30BOTO pere.

Jlekwii — 1 roauaun
Camocriitaa podora — 9 rogaun

Jliteparypa: [1,2,4,7]

KoHTpoJibHI 3anuTaHHs

1. Big SKUX MOIIKOMXEHD 3aXUIIAa€ Ta30BUM 3aXUCT?

2. Tpunnun aii ra3oBux pese ?

3. Ansg  SAKUX CHJIOBUX TpaHCPOPMATOPIB BUKOPUCTOBYETHCS
ra3oBHH 3aXHCT?

4., B aKkuX BHIIaJKaX ra3oBHI 3aXUCT i€ HA CUTHAII?

5. B sxux BUIaakax ra3soBHi 3aXHUCT Ji€ Ha BIAKIIOYEHHS?

6. Onucatu po0OOTYy ENEeKTPUYHOI CXEMHU Ta30BOTO
3aXUCTY.

2.15 JIndepenuiiinuii 3aXucT cujIoBUX TpanchopmaTopis Ta

aBToTpaHcdopmaTopis

Hudepenuiiina crpymoBa Binciuka. Peme mns audepenuiitnoro

CTpyMOBOro  3axucty. Bubip  mapametpis CHpalboBYBaHHS
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CTIpaIibOBYBaHHS  TU(PEPEHIIHHOTO CTPYMOBOIO  3aXUCTy  CHJIOBOTO
Tparcdopmaropa. OcobmuBoCTi AM(PEPEHIIIIHOTO CTPYMOBOTO 3aXHUCTY
CHJIOBOTO TpaHC(hOopMaTopa.

Hudepenuiitna ctpymoBa Biaciuka. JudepeHuiiiHuil 3axuct, BHOIp
nmapaMeTpiB crpamboByBaHHA. OcCOOMMBOCTI JIU(EPEHIIHHOTO 3aXHUCTy
CHJIOBHX TpaHCHOPMATOPiB Ta aBTOoTpaHchopmMartopiB. Judepentiiini pee.
JudepeHiiinuii 3aXuCT Ha OCHOBI KOMIUICKTIB Ha MIKPOCJICKTPOHHIN Oa3i.
IIpuctpoi mpotu aBapiitHoi aBTomMatmku — ABP, AIIB, aBroMarmuHe
PO3BaHTAKEHHS.

Jlekmuii — 1 roguaun

Camocriiina po6ota — 16 romuu

Jlitepatypa — [1,2]

KoHTpoJibHI 3anuTaHHs

1. Slxwmit 3aXucT BUOMPAETHCS U TPaHC(HOPMATOPiB IOTYKHICTIO 10
6,3 MBA Binx Mix (pa3HHX K.3. B OOMOTKaX, Ta HA BUBOAAX ?

2. Slkwii 3aXUCT BUOUPAETHCS [Tl TPAaHC(HOPMATOPIB MOTYKHICTIO 6,3
MBA Ta Oinbine Big Mix ¢a3HUX K.3. HA OOMOTKax Ta BUBOJax ?

3. SIki pene BUKOPHUCTOBYIOTHCS IS AUQEPEHIIIITHOTO 3aXUCTy
Tpanchopmaropis ?

4. Jlnst yoro moTpiOHI BUPIBHIOBAIBEHI OOMOTKH B AM(EpEHIIHHNX
pere.

5. Slka poiss TpaHcopMaTOpa IO MIBUIKO HACUYYETHCS, B
mdepeHuiHomy pene ?

6. Ski oco6mMBOCTI MUEPEHITIHHOTO 3aXUCTY CHIIOBOTO
TpaHcopmaropa?

7. Sxuii 3aXMCT BUKOPUCTOBYETHLCS BiJl BHYTPIIIHIX MTOIIKOJKEHb
Tpanchopmaropa ?

8. Slkuii 3aXUCT BUKOPUCTOBYETHCS BiJl 30BHILIHIX K.3. 7

10. SIkuit 3aXMCT MOBUHEH CIIPAIbOBYBATH MIPH MIXkK Pa3HOMY K.3. Ha
BHBOJIax TpaHCOpMATOpa 3 CTOPOHU HABAHTAXKEHHS ?
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2.16 Peseiinuii 3aXUCT CUIOBHX CHHXPOHHHX Ta aCHHXPOHHHUX
JABUT'YHIB

ITomkopKkeHHsT Ta HEHOPMAITbHI PeXXUMHE poOoTH. CTPyMOBI 3aXUCTH

ACMHXPOHHUX ABUT'YHIB. CTpyMOBI 3aXUCTH CHHXPOHHHUX JABHUTYHIB.

3axuCT Bil aCHHXPOHHOTO PEXKUMY.

Jlekmii — O roguaun
Camocriiiaa po6ota — 16 romuu
Jlitepatypa — [1,2]

KonTpomnbHi 3anmuTanas

1. Axuit 3axWcT BHOHMpaeThCS IS ACHXPOHHUX JIBUTYHIB
notyxHicTio 10 2000 kBA Bim mix (a3HHX K.3. B OOMOTKax Ta Ha
BHUBOJAAX ?
2. Skmii 3axWcT BHOHMpaEThCS IS ACHHXPOHHUX JIBUTYHIB
notyxHictio 10 5000 kBA Big mix ¢a3zHuX K.3. B 0OMOTKax Ta Ha
BUBOJAX ?
3. Skmii 3aXHCT BHOMPAETHCS JUIS ACHHXPOHHHX JIBUTYHIB
notyxHicTio Oitbire 5000 kBA Bin Mixk (pa3HuX K.3. B OOMOTKax Ta Ha
BUBOJAX ?

4. Sxi pene BUKOPHCTOBYIOTbCS JJISI CTPYMOBOIO  3axXHCTy
ACHXPOHHUX €JIEKTPOJIBUTYHIB?

5. Oco0aMBOCTI 3aXUCTY CHHXPOHHHX JIBUT'YHIB?

6. Sk BHUOMpaeTbcs CTPYM CHpPALbOBYBAHHS CTPYMOBOI BiJCIUKH
ACHXPOHHUX JIBUT'YHIB?

7. Sk BUOHMpa€eTHCS CTPYM CHPAIbOBYBAaHHS JU(EPEHIIIHHOTO 3aXHCTY
ACHHXPOHHUX JBUT'YHIB?

8. Cxema JudepeHIiHHOro 3axKMCTy ACHHXPOHHHX Ta CHHXPOHHHUX
JIBUTYHIB?
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3 HEPEJIIK ABOPATOPHUX POBIT

CrynenTty 3a04HO1 ()OpMH HaBYaHHSI BUKOHYIOTH JabopaTtopHi pobotu
3a METOTUIHUMH BKa3iBkamu [8] :

1. EnexTtpomarHiTHi pere. BUB4eHHSI KOHCTPYKIIii, BUCTaBICHHS Ta
nepeBipKa mapaMeTpiB CIpalbOBYBaHHS Ta TOBEpPHEHHS (2 TOAWHM)

2. Innykuiiini pene. BuBueHHs KOHCTPYKIIii, BUCTaBICHHS Ta
TepeBipKa mapaMeTpiB CIIPalbOBYBaHHS Ta MOBEPHEHHS (2 TOAMHN)

3. MaxkcuManbHul CTPyMOBHI CIIPSIMOBaHH 3aXHCT (2 TOAUHU)

4. JTndepeHuiliamii 3aXucT TpaHcGopMaTopis (2 TOAUHN)
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4 KOHTPOJIbHI 3ABJIAHHAA

KontponbHa poborta Nel
Bapiaat Ne
K1
nn [ ]
| L
[ ]
@ | L K12
T+
L
UxB | X., T K1 KJI2

7 2
SMM” | LkM | lpes | S,;MM™ | LxM | les L,km | S,mm

MakC» MakcCs

OO0’ eM 3aBIaHHI

Po3paxyHok cTpyMiB K.3. B 00Cs3i, HEOOXiTHOMY JJIsI PO3PaxyHKY
napaMeTpiB CHpaIbOBYBAaHHS i TIEPEBIPKH Yy TIMBOCTI PEIEHHOTO 3aXUCTY.

Bubip npuHIMIIIB pesieifHOTo 3aXUCTy Ui 331aHUX €JIEMEHTIB (JTiHil).

Po3paxyHok peneitHOro 3aXucTy sl 3a/IaHUX €JIEMEHTIB (PO3paxyHOK
napamMeTpiB  CHpalbOBYBaHHS, TIepeBipka UYTIMBOCTI , PO3PaXyHOK
BUTPUMOK 4acy peJieiHOro 3aXUCTY).

Jns  3agaHuX eJIEeMEHTIB PO3PaxyHKOBOTO JIAHIOTa pPO3POOHTH
PO3HECEHI CXEMU JIAHIIIOTIB CTPYMY Ta HAIMIPYTH PEJICHHOTO 3aXUCTY.
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KonTtponsHa pobdora Ne2
Bapiaat Ne
T1
nn D @
11—+ "
[] @

Xc, 1 Usn | Unyn Tpanc. 1 Tpanc. 2

OMm S, MM2 1, xm kB kB S, K’;arp S1 K3arp
kBA kBA

OO0’ eM 3aBIaHHI

PospaxyHOk cTpyMiB K.3. B 00CS3i, HEOOXiHOMY MIJIsI PO3PaXyHKY
napameTpiB CIIpallbOBYBAaHHS 1 IEPEBIPKU YYTJIMBOCTI 3aXUCTY.

Bubip npuHIMITB pesieiiHOTo 3aXUCTY IS 33JaHUX €IIEMEHTIB.

Po3paxyHOK pereiHOro 3aXHCTy /IS 3aJaHUX eJIEMEHTIB (PO3paxyHOK
napameTpiB  CIpalbOBYBaHHS, TepeBipKa UYTJIHMBOCTI , pO3PaxyHOK
BUTPUMOK Yacy pPeJIeiHOTr0 3aXUCTY).

JInst 3agaHUX EJIEMEHTIB PO3PaxyHKOBOTO JIAHIIOIa PO3POOHTH
PO3HECEHI CXEMHU JIAHIIOTIB CTPYMY PENICHHOTO 3aXHCTY.

BuxigHi mani mjas KOHTposibHUX poOiT Nel ta Ne2 3amar0Thes BUKIIAgaueM
MIpH BUJIadi 3aBJIaHHS Ha KOHTPOJIbHI POOOTH.

Howmep BapianTty Ta BuXigHi AaHi 3aHOCSATbCA CTYJACHTOM B TAaOJIHII
Ha JIUCTY KOHTPOJIBHOTO 3aBiaHHs. [Ipuknan po3paxyHKy MOAiOHUX 3a/ad
NPUKJIAAETHCS B JOJATKY.
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5 PEJIEMHUM 3AXUCT KABEJBHOI JITHIT

st kabenpHUX JiHIK Hampyroto 6-10 kB moBunHI OyTH nependaveHi
npucTpoi peneiiHoro 3axucty Bif OararodasHux K.3., Bl 0oJHO(MA3HUX
3aMHKaHb Ha 3€MITIO Ta BiJl IIEpEBAaHTAKEHHS.

3rinro 3 IIYE (m.3.2.93) ma ommaounmx moBiTpsaux JIEIT 3
OJTHOCTOPOHHIM XHMBJICHHAM BiJ Oaratoa3HuUX K.3. BCTaHOBIIOETHCA, SIK
NpPaBUJIO, JBOCTYIIEHEBHH CTPYMOBHH 3aXHCT: CTPyMOBa BiJCiUKa -
MIEPITNI CTYIHb, MAKCUMAIIBHUH CTPYMOBHI 3aXUCT - APYTUHN CTYIiHb.

COH T

Pucynok 5.1 — MaricrpanbHi kabenbni JIETT

5.1. CtpymoBa Biaciuka 0e3 BUTPUMKH 4acy
CTpyM copanbOBYBaHHS CTPYMOBOi BiJICIYKHM BiJICTPOIOETHCS  Bil
MaKCHMAaJILbHO MOKIHBOTO K.3. mo3a JIEII, mo 3axumaeTbes:

L33, (5.1)

3 . . .
ac IKmax — MAaKCUMaJIbHC 3HAYCHHS IICPIOANYHOl CKJIaAO0BO1

ctpymy TpudasnHoro k.3. mo3a JIEII, mo 3axumaerbcs, SKUil TpoOTiKae
gyepe3 Miclle YCTaHOBKH PEIEeHHOr0 3aXHUCTY;

K, _ koedimieHT HamiiHOCTI (3amacy), mist pene PT-40 K, =1,2-

1,3.

3
Po3paxyHKOBOIO TOYKOIO K.3. JIsl BU3HAUCHHS 3HAUEHHS I max

€ K.3. Ha IMHAaX OpoTwiexHol migctaHmii (Touka K) mpu MiHiMambHOMY
OTIOpi JIKepeia KUBJICHHs! (EHEPrOCUCTEMH).

KO 10 IIMH NPOTHICKHOI MACTAHINT IMiIKIFOYEHI JIeKiIbKa
CHJIOBHX TpaHC(QOPMATOpiB, TO HEOOXiZAHO CTPyM CHpPALbOBYBAaHHS
CTPYMOBOi BiJICIUKM  BIACTPOITH BiJ KHAKIB CTPyMiB HaMarHidyeHHs
CHJIOBHX TPaHC(HOPMATOPIB MPH iX BKIFOYCHHI:
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I &9, (5.2)

ne Lo — CyMa HOMIHaJbHUX CTPYMiB CHJIOBUX TPaHC(POPMATOPIB.
CtpyM cripaiibOByBaHHS pejie CTPYMOBOI BiJICIUKH:

cp=I§n <3 (53)
e Ko - Koe(iIieHT cxemu;
K.,. - HOMIHAJEHUH Koe(iieHT TpaHcgopmarii
TpaHchopMaTopy CTpymy.

5.2 MakcumaJsbHuii crpymoBuii 3axuct (MC3)
Crpym cnpaupoByBaHHs MC3:

L?I%Sim, (5.4)
1

ze posmax — 3Ha4YeHHs cTpyMy B kaoOenbniid JIEIl mnpu
MaKCHUMaJbHOMY pOOOYOMY HaBaHTa)KEHHI;
K

K, =12
K
K,=2-3
K

K, = 0,8)_
Crtpy™m crpaniboByBanHs pese MC3:

«— KoedilieHT HamiiHOCTI (3amacy), mns peme PT-40
ez — KOe(IILIEHT caMO3aIyCKy 3arajlbMOBaHOT'O HaBaHTAXKEHHS,

n— koe(dimieHT moBepHeHHA pene (i1 peme PT-40

K ;rx
I =71
cp Ignc <, (55)

MC3 niepeBipseTbCs 3a Uy TIAUBICTIO:
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(5.6)
K

Lo min — CTpyM, IO TpoTikae yepe3 perae MC3, mpu MiHIMaIBHO
MOXKJIMBOMY MeTalleBoMy K.3. Ha JIEIL, 1m0 3axumaerscs.
Po3paxyHKOBOIO TOYKOIO K.3. ABISETHCS ABOQasHe K.3. HA MIMHAX
npoTmiIexHoi miactanmii (touka K Ha pwmc.5.1) mpm MakcuMaibHOMY
3HAYCHHI OIOPY JKEpena KUBJICHHS (CHEPTOCHCTEMH).

ne «— Koe(ili€HT 9y TIUBOCTI ;

IIpu K. =1 Koe(ilieHT YyTIMBOCTI MOYKHA BHU3HAYHTH 32
hopmyiioro:
];d'n'
K=1" '==1E (5.7)

=

ae Ly min — CTpYM, III0 MPOTIKA€E Yepe3 Miclie YCTAHOBKU 3aXHUCTY MpPU
MIHIMaIBHO MOXKIINBOMY MeTaneBoMy K.3. Ha JIEIL, 1o 3axummaerbes.,

1 i :Ikmir

~2min .

Kli(?

Sxmo ymoBa (5.6) abo (5.7) He BUKOHYEThCS, TO HEOOXiTHO
Bubupatn MC3 3 KOMOIHOBaHUM IIYCKOM - IO CTPYMY Ta IO Hampysi. ¥
BOMY BHIIQAKY CTpyM crpauboByBaHHI MC3 Bu3HaudaeTbes 1o Gopmyii

(5.8)

(5.4), ame mpwuiiMaeThCs K. =1-12, a noriv mno (5.6) abo (5.7)
NepeBipPSIETHCS Yy TIUBICTD 3aXUCTY.

Hanmpyra  cmpamnpoByBaHHST — OpraHa  MiHIMajgbHOI — Hampyru
BUOMPAETHCS 13 IBOX YMOB:

U, <u?, (5.9)
U o ir
Lé,g=§ , (5.10)

Ie U ,cn — sammmxosa Hampyra B MICIli YCTAaHOBKH 3aXHCTy TIPH K.3.
Ha IIMHAX MPOTUIICHKHOT ITiICTaHIIIT;

U o6 min — MiHiMaNbHO MOKIIBA Harpyra B po004oMy peXUMi.
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[Ipumitka: B KOHTpoNBHIA pOOOTI PEKOMEHAYETHCS NPUAMATH
U ~Qad),,.
Hamnpyra cnipaiib0ByBaHHS pelie HaIpyTH:
U
U,=—>= (5.11)
cp .
K”’Lll
ne K. — HominanbHuit koedinieHT Tpancopmarii Tparchopmaropy
HaTpPYTH.
Butpumka dacy cmpanboByBamHs ~MC3  BUOWMpaeTbcs 1O
CTYIIHYaTOMY TIPUHIIUIY TOYMHAIOYH 3 HAHOUTBIN BiiIaieHol JIbHHAII:

t(:s :tc:l +A y (5 . 12)

ne Yea —wac cnpanpoByBaHHs MC3 cyMIXKHOTO €leMeHTa,
AU _ cTymiHb CEeNeKTHBHOCTI.

5.3 3axucr Bix nepeBaHTaKeHHS

3axucT B MepeBaHTaKEHHS BUKOHYEThcs y BUIIIsNI MC3 3 ogHuM
pene BKIrOYeHMM B onHy (asy. [Ipu aodasniii nBopeneitHiii cxemi
3aXUCTY HAMOIIBII PaliOHATEHO - BKIIFOYATH peJie B HyJIbOBHI MPOBI/I.

CtpyM cnpanbOByBaHHS 3aXUCTY:

maon
I —_—
e (5.13)

e Loon — TpuBano momycrumumii crpym KabenbHOT iHii (BHOHpaeTHCs
3 [IVE);

A0 €F

CtpyM crpaibOByBaHHs pelie:

I :Ics*&)(_
TR

5.4 3axucT BiA 3aMHKaHb HA 3eMJII0
3axucT Bijg 3aMHKaHb Ha 3emito kabenbHOi JIEII BUKOHYETBCS Y

Burimsiai MC3 HynboBoi mocmimoBHOCTi. Jlatunkom iHdopmamii s

(5.14)
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3aXUCTY € OHHOTpaHC(hHOPMATOpPHUM (ITBTP HYIHOBOI MOCIIZOBHOCTI -
kabenpHUI TparchopMaTop.

CtpyM crpalibOBYBaHHS 3aXHCTY:

e
e K, (5.15)
ae Lew— CTpyM 3aMHKaHHs Ha 3eMiro kabenpHoi JIEIT;

K, =23:K, =0,8-0,85.

[Ipumitka: 1. 3HaYeHHS I._ BHOMpaeThCsl ab0 3 JTOBIIKOBOI
JiTepaTypH, abo 1o crpolneHii dpopmydi (B A):

Ul
s kabenpaux JIETT | B ~10’ (5.16)
. I ul
Jlst moBiTpsiux JIETT gﬁzg ¢ (5.17)

ne U - manpyra Ha JIEII, xB;
| - nosxuna JIEIL, kM.
2. B 3B’I3Ky 3 THM B KOHTPOIBHIM pOOOTI JaH TiTbKH
(parMeHT cxemMH KOe(]illieHT YyTIMBOCTI B JaHHOMY BHIAQJAKY He
BU3HAYAETHCS.

Butpumka dwacy chnpamnbOBYBaHHS 3aXHCTy IO  CTYHIHYaTOMY
MPHUHLUITY, TIOYMHAIOYN 3 eJIeMEeHTa HaiOiJbIl BiJIAIEHOTO Bil JpKeperna
JKUBIICHHS. B MEPEXi 3 130J1b0BaHOI0, 200 BKIIOYEHHOIO Yepe3 JAyroracHui
peaxKTop HENTpaILIIO:

tc3c):-tcab_lﬁ (5 . 18)

e Ceoon — BUTPUMKA 4Yacy CIpPalbOBYBaHHS 3aXUCTy CYMiXHOTO
€JIeMEeHTa.

Ha pucynky 5.2 moka3aHi MOSICHIOIOYAa CXEMa, CXeMa JIaHIFOTiB
CTpyMy, CXeMa IIaHIOTiB Halpyrd, OlNepaTHBHA CXeMa Ta JIaHIIOTH
curHamizanii 3axucty kabenbnoi JIEII 3 Bukopucranusm MC3 3 myckom
10 Harpysi.
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Pucynok 5.2 — Cxema 3axucty kabenbHOI JiHi{
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6. PEJIEMHUIM 3AXUCT CUJIOBOI'O TPAHC®OPMATOPA

Hnst cunoBux TpancdopMaTopiB OTYXHicTIO 10 6,3 MBT 3 00MOTKOIO
BUIIOI Hanpyru 6-35 kB nmoBuHHI OyTH mependayeHi NpUCTPOi pererHoro
3axXUCTy Bif OararodaszHux K.3. B OOMOTKax Ta Ha BHBOJAX, BHTKOBUX
3aMHKaHb B OOMOTKaX, CTPyMiB, III0 BHHUKAIOTH INPH 30BHIIIHIX K.3. Ta
NepeBaHTaXECHHSX, IIOHKCHHS PiBHS Maca.

3rizao 3 IIYE Ha cmmoBux TpaHcdhopmaTopax MOTYXHICTIO 10 6,3
MBA Big 6araToda3nux K.3.Ha 0OMOTKaX Ta Ha BUBOJIaX, Ta BiJl 30BHINTHIX
K.3. YCTaHOBIIOETHCS IBOCTYIICHEBUI CTPYMOBHI 3aXHUCT:

CTpYMOBa Bijiciuka 06e3 BUTPHUMKH Yacy — MEPIINHA CTYIIiHb;

MaKCHUMaJIbHHUNA CTPYMOBHHN 3aXHCT — IPYTHNA CTYIIIHb.

K2 K1
OH 2D H -

Pucynok 6.1 — OpHoniHifiHa cxeMa MiJKIOYCHHS CHIJIOBOTO
Tpanchopmaropa

6.1 CtpymoBa Bigciuka 0e3 BUTPUMKH 4acy

CTpyM cropanbOBYBaHHSI CTPYMOBOI BIJICIYKH 0€3 BUTPUMKH HacCy
BuOupaerscst ananoriuno JIEIl, mo dopmynam (5.1) — (5.3). 3a
pPO3paxyHKOBY TOYKY K.3. NpPUIMAEThCS 3aMHKaHHS Ha BHBOJAX
TpaHcpopmaropa 3 00Ky HaBaHTakeHHs - Touka Kl (pucyHok 6.1). Ase
CTpyMOBa BiJiciuka TpaHcopMaTopa IOBHHHa OyTH TIiepeBipeHa Ha
YYTJIHUBICTB:

K= (6.1)
abo npu K. =%
Kq :Ikminzz
L. (6.2)

ge  Lkmin — MiHiManbHO MOXIMBHIL CTPpYM IpH K.3. Ha BHBOJAX
TpaHchopmaropa 3 OOKy mKepena >XuBIeHHs (Touka K2), ToOTO mpu
JIBO(a3HOMY K.3. Ta MAKCHMAJIBHOMY OIIOPI JpKepesia )KUBJICHHS;
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Bnirk >
];:rnln ]:glc -

Axmo ymoBa (6.1) abo (6.2) He BHUKOHYETHCS, TO HEOOXimHO
BUKOPHCTOBYBaTH audepeHtitay crpymoBy Binciuky (HACB). Crpym
cnpanboByBanHs JICB BubupaeTnes i3 ABOX yMOB:

=KL, (6.4)
L= 5 na (6.5)

R ™ (66)

(6.3)

K. =2~ xoepinienr, mo BpaxoBye armepioguuHy CKIafoBy B
MIEPBHHHOMY CTPYyMi;
K 1

0OH

— koedinieHT ogHOTHIHOCTI TC;
£=10/6— noxubka TC;

L osmax —  mepiommuma  cKmagoBa  MaKCHMAmbHOTO — CTPYMy
30BHIITHBOTO K.3. (po3paxyHkoBa Touka K1);

’ . e .o .
K. =1,2 — xoedimieHT HaIHHOCTI;

K, - Koe(IlieHT HAMIMHOCTI, IO BPaxOBYe KHIOK CTPYyMY
HaMarHiueHHs CHIIOBOTO TpaHchopmaropy pu BKITIOYCHI;
K,=4-5
I

mnon — HOMIHAJILHUH CTPYM CHIIOBOTO TPaHCPOPMATOPY.

SAx mpaBuio, mepma ymoBa s TUGEpeHIIHHOI CTPYMOBOI BiJCiUKH
(6.4) — sBasierbcst BU3HaYaJ bHOW. [lo Qopmym (6.2) BH3HAYAETHCS
KoeimieHT dYyTIAMBOCTI 3axucTy, a mo ¢opmym (5.3) — cTpym™m
CIIpanbOBYBaHHS pelie.

6.2 MakcumMaiabHUIl CTPYMOBMIA 3aXHCT

PospaxyHok  mapamerpiB  chopairoBanHs =~ MC3  IpOBOIUTHCS
ananoriuno MC3 JIEIL. 3a po3paxyHKOBY TOYKY K.3. IpH BH3Ha4YCHHI
yyimBocTi MC3 BuOupaerscst Touka K1 — MiHIManbHO MOXJIMBE K.3. Ha
BUBOJIaX TpaHchopMaTopa 3 00Ky HaBaHTaKEHHSI.

Axmo ymoBa (5.7) He BHUKOHYETbCS (HEHOCTATHS YYyTIHBICTB),TO
ananorigHo JIEII Bubupaerbcs MC3 3 myckoMm 1o cTpyMy i Hanpy3i.
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6.3 3axucT Bix mepeBaHTaKeHHSI

3axuCT Bi TepeBaHTAKEHHS BUKOHYETbCA y Burisigi MC3 3 ogauM
pene BkiOYeHWM B oAHy (asy. CTpyMm crnpaunboBYBaHHSI 3aXHCTY BiX
nepeBaHTaKeHHS:

L= ) (6.7)

ne K, =105~ KoeiIieHT HaIIHHOCTI;
K, =08-O8 _ koeiuient mopepHeHHs.

CtpyMm cripaiibOByBaHHS pelie:

L
I — C. 3’KX

PR (6.8)

6.4 T'a3oBuii 3aXUCT CWIOBOIro TpaHcdopmaTopa

3rimao 3 IIYE ans TtpanchopmartopiB moryxHicTio 6,3 MBA Ta
Oimpmie 30BHINIHBOI ycraHoBkH, a (0,63 MBA Tta Oinbmoie mexoBuUx
TpaHC(HOPMATOPIB BCTAHABIIOETHCS 3aXKMCT BiJ| BHYTPILIHIX MOIIKOIKEHb
TpaHchOpPMATOPIB Ta 3HMKCHHS PiBHA Maclia — ra3oBHi 3axHcT. [a3oBe
pelie BCTAHABIIOETHCSA HA MACIOMPOBOJI MiX KOXYXOM TpaHchopmaTopa
Ta MacJIOPO3IIUPIOBAYEM.

BepxHs KOHTakTHa CHCTEMa Ta30BOTO pelie pearye Ta IojAa€e CUTHaI
NPY 3HW)KEHHI PiBHS Maclia, a HWKHS — pearye Ha MONIKO/PKEHHS Y KOXKYCl
TpaHchopmaTopa Ta Jla€ KOMaHy Ha BiIKIIIOYEHHS TpaHchopMaTopa.

Ha pucynky 6.2 mokazaHa IOSCHIOIOYA CXeMa, CXeMma JIaHIFOTIB
CTpyMy, OIEpaTHBHA CXeMa Ta CXeMa CHUTHANI3aIlii 3aXUCTy CHIIOBOTO
TpaHcdopMaropa, y SKOro HEOOXiIHO BHUKOPUCTOBYBAaTH IU(EpEHLINHY
CTPYMOBY Bijiciuky, a MC3 Mae 10CTaTHIO YyTJIUBICTb.
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Pucynok 6.2 — Cxema 3axucTy CHJIOBOTO TpaHChOpMaTopa
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