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6. SABJAHHS 1J11 CAMOCTIMHOI POBOTHU TA NEPEBIPKU 3HAHB 3
IMUTAHB PEJIEHHOI'O 3AXHCTY

6.1. 3arajabHi MeTOANMYHI BKa3iBKH

[IpeameToM HaBYanbHO! MUCHHMILTIHU «PeleiiHUN 3aXHCT» € OKpeMe KOJIo
3HaHb MPUCTPOIB, SKI 3IIMCHIOIOTH AaBTOMATUYHY JIKBIJAIFO ITOIIKO/KEHb 1
HEHOPMAJIBbHUX PEKUMIB B EJIIEKTPUUHIN YaCTHHI €HEeProCHUCTeM, IO 3abe3nedye
HAJIMHICTh €JIEKTPONOCTAYaHHS CIIOKMUBAYIB €JIEKTPOEHEPTii.

MeTtoro camocCTiiiHOI poOOTH CTyJIEHTa € (POpMYJIIOBAHHS 3HaHb 3 Teopli Ta
IPAKTUKKA 3aco0IB PENEHHOr0 3axXUCTy EJNEKTPOTEXHIYHOIO YCTaTKyBaHHS [0
3a0e3neyeHHs] HaJIWHOI, CTINKOI Ta E€KOHOMIYHOI POOOTH ENEKTPUYHUX CHUCTEM,
BIIIMKHEHHSI  TIOIIKO/DKEHOTO  E€JCKTPOYCTATKYBaHHS, JIOKATi3allli MOpYyIICHb
HOPMOBOTO  pEXHUMY, Oe€3MepeOIfHOTO  ENEKTPOIOCTaYaHHsI  CIIOKUBAYiB  Ta
eHeprozoepexenHs. Jlo 3aBgaHb sl camMoOCTiifHOI poOOTH Ta MEPEBIPKU 3HAHD
CTYJCHTIB BXOJATh 3aj7adi, TECTH Ta KOMILJIEKCHI KOHTpOJbHI 3aBiaHHs. KoxxHOMY
CTYJIGHTOBI CJiJ BUPIMIATA OJWH, OyIb-IKWUW BapiaHT yCiX 3aJay, HaNpUKIal, 3
pPO3pPOOKH 3axUCTy OJIOKY «JIiHIs-TpaHchopMaTopu», 3aXUCTy BHUCOKOBOJIHTHOT
€JIEKTPOYCTAHOBKH BiJl MIK(a3HUX KOPOTKUX 3aMHUKaHb 1 CTPyMOBOI'O HaIlPaBJICHOTO
3aXUCTY HYJIbOBOI MOCHiI0BHOCTI. [Ipu po3risai 3aBnanb HaJaHUX TECTIB MOTPIOHO
3HAWTH MPABWIbHY BiJIITOBI1/Ib, MICIIS YOTO ETATLHO MOSCHUTH CBil BUOIp. Bimmosimi
Ha TUTaHHS JJI1 CaMONEPEBIPKHU 1 3aBJAHHS TECTIB PEKOMEHAYEThCS BUKIANATU Y
pedepaTuBHiil (hopmi 3 HaBEIEHHSAM IMOSCHIOBAIBHUX KpECIeHb, cXeM, (hopmyl,
BEKTOPHUX Jlarpam, pucyHkiB 1 ToMy oJ110HOro. KoMIiekcH1 KOHTPOJIbHI 3aBJaHHS
€ 3aKJIFOYHUM €TaroM Il CaMOCTIMHOI poOOTH Ta MEPEBIPKM 3HAHb CTYJICHTIB 3
pENeHOr0 3aXWCTy, 10 BKIIOYAIOTH 0 ce0€ MUTAaHHS CIEHIaliCTIB: MPOEKTAHTIB
BIIIIITy PENEHHOT0 3aXWCTY, MICIIEBOI CIY)KOM pPENeHHOTO 3aXUCTy, HEHTPaIbHOI
CIIy>)kOU peNeitHOTO 3aXHUCTy, PO3pPaxyHKOBOI TpYIU CIIyXOU peneiiHOro 3axXHUcCTy,
CJICKTPOIEXY CTaHIl 3 pENeHHOro 3axXUCTy Ta EJICKTPOTEXHIYHOTO OIOpO BIIILITY
rOJIOBHOT'O €HEPreTHKA 3aBOY.

6.2. 3aBaaHHs AJ151 CAMOCTIHHOI po0oTH

3aeoannsn 1. Po3poOuTH CTPyMOBI 3aXUCTU OJIOKY «JTiHIS -TpaHchopmaTopuy.

1. Po3paxyBaTu CTpyMH KOPOTKOI'O 3aMUKaHHs 2. BuOpaTu ycraBku cTpymMOBOi
Bifaciuku Ta MC3. 3. [lepeBiputu uyTinuBicTh 3axuctiB AKA Ta BU3HAUNUTH CTPyM Y
3aXMCTI B HOpPMAJIbHOMY pexuMi. CxeMa eNeKTpUYHOI Mepexi Ta MOYaTKOBl JaHi
HaBeJleH1 Ha puc. 6.1 Ta B Tabm. 6.1.
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Pucynoxk 6.1 — O0’€eKT 3aXUCTy

3aeoannsa 2. Po3poOuUTH CTPYyMOBI 3aXHMCTH BHUCOKOBOJBTHOI €JIEKTPOYCTAHOBKU
BiJl MK(pa3HUX KOPOTKUX 3aMHUKaHb.

1. ObGpatu BuaM 3axucTy Ta po3paxyBatu cTpymu K3. 2. O6patu ycrtaBku. 3.
[lepeBipuTy 4YyTnuMBICTh 3axuUCTiB. 4. OIIHUTH MOXIMBI TMOMUJIKA Yy CXemax
3’€JHaHHA TpaHC(hOPMATOPIB CTPYyMY 1 perie.

Buxinai mani mpeacraBieHi B Tabmuismx 6.2, 6.3 Ta 6.4. Y KOXXHOMY 3aBlIaHHI
necath BapiaHTiB. CTyAeHT oOWpae HOMEp 3aBJaHHS 3a MOYaTKOBOK OYKBOIO Ta 3a
nepeaoCTaHHbo0 udporo mudpy (tadn. 6.2), 00’ekT 3axucty — y T1abn. 6.3, a
napamMeTpy BUCOKOBOJIBTHOI €JIEKTPOYCTAHOBKH — B Ta0J. 6.4, 1e BapiaHT 00Mpa€eThCS
32 OCTaHHBLOIO UGPOIO MUPPY 3aTIKOBOI KHMKKH. Y BCIX BapiaHTax MPUHAMAEThCS
aBTOMATUYHE TIOBTOPHE BKJIFOUCHHS Ha CTOPOHI BHINOT HAPYTH EIEKTPOYCTAHOBKH 1
aBTOMATUYHE BKJIFOUCHHS PE3€PBY HA CTOPOHI HUXKYOI HAMIPYTH €JIEKTPOYCTAHOBKH.



Tabmus 6.1 — Buxiani naxi 610Ky “nixis — tpancgopmaropu’

Bapiantu | 2 3 4 5 6 7 8 9 10

U, xB 110 | 115 |121 |220 {230 |210 |150 |165 |35 37
% Pu, MBT | 200 |[220 (240 |300 |350 (400 |250 |260 |180 |15
g Uk, % 10 12 9 8 11 13 14 15 16 17

L, xm 30 40 35 50 55 60 35 40 15 18
E ;(H’OM/K 0,25 0,28 0,29 |03 0,32 10,34 0,36 [0,38 [035 |0,
% ES'T*,MBA 10 16 25 32 40 63 16 25 6,3 4,
E‘ §JK, % 8,0 9,0 10,0 | 11,0 |7,0 6,5 12 10,5 |5,5 5,
= U, xB 6,0 6,3 6,6 35 37 10,0 | 10,5 |11,0 |3,0 10
é.é‘ Kcean 1,4 1,5 1,6 1,7 1,8 1,9 2,0 2,1 2,2 2,
= K3 1,1 1,2 1,3 1,4 1,5 1,6 1,5 1,4 1,3 1,
Eg Ks 0,78 10,79 0,80 |0,81 [0, 82 |0,83 0,84 [0,85 [0,86 |0,

ST* - MOTY>KHICTh OJTHOTO TpaHchopMaTopa.



[Iponosxenns tadin. 6.1 — Buxigni nani 6;1o0ky “ninist — Tpanchopmaropu’

Bapiarn 16 [17 |18 19 [20 |21 |22 [23 |24 |25

UxB (35 (37 |10 |11 110 115 |121 |127 |220 |22
2 |Pa,MBr |45 |68 |40 |36 |180 |220 |380 |410 [610 |55
§ U,% |10 |12 |9 |8 11 (13 |14 |15 |16 |17

Lxa |4 |7 |4 |5 12 |14 |15 |16 |17 |18
E ﬁ“’OM/ “ 1025 026 (027 028 029 |030 031 [032 033 |0,
£ |SMBA |40 |63 20 |16 [100 160 |250 320 400 |32
‘E N %/K,% 80 |85 (90 |95 [100 105 |[11,0 [11,5 [12,0 |10
< |UB |66 |10 [30 (33 [35 |37 275 |60 105 |35
é’g Kean 14 (15 |16 |17 |18 |19 |20 |21 |22 |27
< |Ks L1112 |13 |14 |15 |16 |15 |14 |13 |12
§ Ks 0,78 10,79 080 |081 |0.82 083 |084 |085 |0,86 |0

ST* - MOTY>KHICTh OJTHOTO TpaHc(hopMaTopa.



Tabmuis 6.2 — Bubip Homepa 3aBaaHHs

Octanns nudpa

HIndpa 0 1 2 3 4 5 6 7 8 9
[Touar. 6yxBa mpi3B. Homep 3ananus

A |3 I (o |1 2 3 4 5 6 7 1 2 3
b nu |p qy |4 5 6 7 1 2 3 4 5 6
B |K [(C |10 |7 1 2 3 4 5 6 7 1 2
I J | T a1 |3 4 5 6 7 1 2 3 4 5
a1 M |V |[D |6 7 1 2 3 4 5 6 7 1
E |H |[®&© |O |2 3 4 5 6 7 1 2 3 4
X |0 [ X | |5 6 7 1 2 3 4 5 6 7

Tabnuus 6.3 — BuOip enexTpoycTaHOBKH

Howmep 3aBnanns

OOBEKT 3aXUCTy

1

[NosiTpsana mHiA10 kB X,=0,35 Om/km

2 [Mositpsna miHig 20 kB X,=0,37 Om/km
3 [ToBiTpsiHa minig 35 kB X,,=0,40 Om/km
4 [TosiTpsna muisg 110 kB X;,=0,42 Om/km
5 Tpancdopmarop 10/6 kB X;,=0,95 Z,,

6 Tpancdopmarop 35/6 kB X;,=0,96 Z,,

7 Tpancdopmarop 110/10 kB X;,=0,97 Z,




Tabnuis 6.4 — BuxigHi 1aHi €J1eKTPOyCTaHOBKH

: : JloB>kuHa niHii L, Harmpyra k.3. Omip ¢
Jan1 [TotyxHicts S, MBA o U % O
0/ |2/ |4/ |6/ |8 [0/ |2/ |4/ |6/ |8 |0/ |2/
Bapi 1(2/3)|4
apiaHT 0/112/3|4/5]6/7|8/9 Llalst7lol1 1315 17 19 1 |3
0, |0,
10/{3/ |5/ |7/ |2/ |6/ 6/ |5/
[UT10xB | 2/3|4/5]|6/7|8/9 7 14 16 |g |3 |s 0. | 0,
8 |7
11 I N
9/ |11/ |13/ 115/ | 17/ |7/ |9/ 8/ |6/ 4/ | 3/
120 B 10 |12 (14 |16 |18 |8 |10 1 7 15 1, |1,
2
3 12
- - - - - 2: 2:
LT 35 «B 31/133/|35/137/|39/]9/ /11 /13 /15 /17 7/ |6/
32 |34 |36 |38 [40 |10 12 114 |16 | 13 2, i,




[TponorxeHHs Tabi. 6.4 — BuxiaHi AaH1 €JIeKTPOYCTaHOBKHU

JlaHi [TotyxHicts S, MBA JloBxxkuHa L, km Uk ,% Omip X.
50 |53 20 | 40 60435' I R 5
55/ |57/ |59/ 5 4,0/ |~
IUI110kB |/ |/ ss |58 |60 /1| ) / 28 /3
52 | 54 30 | 50 | 40 5 55 s
1/ 2,5 6,3/ 1,6 4/ 5/ / 9/ 7 0,6/ 0
T-10/6 1,6 / 2.5 / 2.5 6 / 10 F 0,5 /
4 o ’ 8 12187 |0
10 ] 0 11 |10 |8 2
T 35/6 4/ ) 25/ 140/ |16/ 7/ |/ o 2,7/ /’
6,3 6 32 (25 |10 8 |1 111 Lo 2,6 )

0

. 1
16 125 32/ |40/ |63/ 9/ L]10 9/ / 7,1/ 3
T- 110/6 /1) 10 |63 |so 0 / |/ . / o /?
25 |32 1|11 8|7 |5

2




3aoaua 6.3. Po3poOuTH CTPpyMOBUI HaIpaBICHUW 3aXUCT HYJIbOBOI
nociioBHocti (CH3HIT) BucokoBonsTHOT miHiT 110 kB.

1. Po3paxyBaTu aBapiiiHi CTpyMH KOPOTKOTO 3aMUKAaHHS Ha 3eMJIIO.

2. Po3paxyBaTu CTpyMOpPO3MOALI JUIsl IBOX CTYNEHIB 3aXUCTY.

3. Obpatu pob0Yi yCTaBKH MEPIIOTO CTYTEHS 3aXUCTY.

4. O6patu poOOoUi yCTaBKU APYTOTO CTYIICHS 3aXHUCTY.

Buxioni oani. OnuHOYHA TyNMMKOBAa BUCOKOBOJIbTHA JiHis 110 kB kxuBUTH
tpanchopmatop T2 (Biamaiika Ha BifacTaHi / kM) 1 Tpanchopmatop T1 B KiHI
JH1T Ha BiAcTaHl L KM.

JKvuBunpHa  Mepexa 3aJa€TbCsl  OIOPOM  IPsAMOI  Ta  HYJIBOBOIL
nocaimoBHocTteli, OM. BucokoBonsrHa muist 110 kB onpnomanmrorosa 31
CTaJIEBUM BaHTaX03aXUCHUM TPOCOM.

Heiirpans Tpancopmaropa T2 pozzemieHa.

[TapameTpu eeKTpOyCTaHOBOK HaBeJleH1 B Ta0. 6.5.

Tabmug 6.5 — Buxigni naxi mis po3pooku CH3HIIT

Ne
Bap- | Cucrema Jlinis Tpanchopmaropu
Ta
Xic, |Xoc, |1, L, T 12 UHH,
Om Om KM KM 5, Uk, 5, U, kB
MBA | % MBA | %
0 15 18 11 22 16 11 10 9 10
1 22 25 10 20 10 10 10 10 6
2 12 15 14 28 25 9 25 9 10
3 10 14 16 32 32 10 32 10 6
4 7 10 20 40 40 8 40 8 10
5 5 8 23 46 63 10 63 10 6
6 4 7 30 58 80 105 80 10,5 |10
7 20 24 12 25 10 10 16 11 6
8 14 17 14 30 16 11 10 9 10
9 16 20 17 40 25 9 16 11 6

10




[IponoBkenus Tabnuil 6.5 — Buxigni gani ans po3pooku CH3HII

Ne
Bap- | Cucrema Jlinis Tpanchopmaropu
Ta
Xic, |Xoc, |1, L, T 12 Unn,
OMm OMm KM KM 5 Uk, 5, Uk, kB
MBA | % MBA | %
10 11 17 11 21 16 10 10 9 10
11 20 24 11 20 10 10 10 10 6
12 19 19 18 28 25 9 25 9 10
13 17 11 16 30 32 10 32 10 6
14 17 17 20 30 40 8 40 8 10
15 15 10 20 40 63 10 63 10 6
16 5 7 30 50 80 105 |80 10,5 |10
17 22 22 12 25 10 10 16 11 6
18 19 19 24 30 16 11 10 9 10
19 18 18 17 30 25 9 16 11 6

6.3. TecTn 11 nepeBipKy 3HAHb

6.3.1. Tema «Pese makcumanabHoro crpymy PT-40»
Q1. Ak enaune na uac cnpaybo8y8ants 30iNbUlenHs CMpYMy NHOHAO YCMABKU 8
oomomyi pene PT-40?
V1. 3menmutbes. V2. Hi 3minutbes. V3. 3011bATHCS.

Q2. Ak enaueaec uKopucmauHs pene CmMpymy i3 3HUNCEHUM KoepiyieHmom
NOBEPHEHHs HA YYMAUicmby 3axucmy?
V1. 36inbmye. V2. He BruiBae. V3. 3MeHiye.

03. Ak enaueaec euxopucmauHs pene cmpymy i3 3HUNCEHUM KoepiyieHmom
NOBepHEeHHsT Ha 00paHe 3HAYEeHHs CMPYM) CHpaybO8YSAHHI MAKCUMATbHO2O
CMpYM0o8020 3axucmy?

V1. 36inbmye. V2. He BruBae. V3. 3MeHiye.
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Q4. Axi Oianazonu pecynrosanHsi napamempié  cnpaybOB8y8aHHI  NpU

noCni008HOMY 3'€OHanHi 0OMomoxk y pene muny PT-40/0,2?
Vi1.0,1...02A. V2.0...0,2 A. V3. 0,05...0,1 A.

Q5. Axi Oianazonu pecynioeamHs napamempié  CnpayboB8y8aHHA  NpU
noci008HOMY 3'€OHanHi 0bmomoxk y pene muny PT-40/10?
Vi.0..5A. V2.2,5..5A. }3.0...10 A. V4.5...10 A.

Q6. Axi Oianazonu pecynrosanHs napamempié  CnpaybOB8Y8AHHS  NPU

napanenbHomy 3'eonanni oomomox y pene muny PT-40/2?
V1.0...1A.V2.0..2A.V3.0,05..2A. V4.1...2 A.

Q7. Ax mae o6ymu 306paxcenuii 6 cxemi MC3 kowmaxm, wo 3aMuxae, pene
CIMPYMY, AKWO PO32TIL0AEMbC MOMEHM, KOJIU peile CMPYMY CHpayto8ano i 0ae
cueHan Ha pene yacy?

i T oy

Q8. ki Oianazonu pecynosanns napamempié  cnpaybO8y8AHHI  NpU

napanenvHomy 3'eonanni oomomox y pene muny PT-40/20?
Vi.10...20 A.  V2.0...10 A. V3.5...20 A. V4.0...20 A.

6.3.2. Tema «Pene makcumMaabHOro crpymy PT-80»
Q1. Ak enaune ma uac cnpaybo8y8amHHs 30LIbUEHHS CIMPYMY Oilbule YCMABKU
(3anescnozo enemenma) 6 oomomyi pene PT-80?
V1. 3menmmutbest. V2. He 3sMiHUTBCAL. V3. 30iapmmThCs.

Q2. Ak enaune Ha yac cnpaybo8y8amHs 30LIbULeHHS cmpymy Oilbuue yYCmasKu
(ne3zanedicnozo enemenma) 6 oomomyi pene PT-80?
V1. 3menmutecsa. V2. He smiauteca. V3. 3011bIATHCA.

Q3. Ilpu sxomy cmpymi nosunna cnpayvosysamu siociuka peiae PT-80, axuo na

wikani giociuku yugpa 4, a yemasxka 3a cmpymom iHOyKyitinoeo eiemenma 5 A?
V. 4A. V2. 5A V3. 10A. V4.20A. V5. 30A.
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Q4. V axkomy cmani 6y0yms 3HAXOOUMUCA OUCK, Yep8'aK i cexmop, SAKWO
ycmaeKka 3a CmMpyMom iHOYKyiuHo2o enemenma 6 A, a 6 obmomyi pene PT-80
cmpym 8 A?

V1. luck obepTaeThes, 4YEPB'SIK 1 CEKTOP HE 3UCTUICHI.

V2. luck o0epTaeThCs, 4YEPB'SK 1 CEKTOP B 3a4EIJICHHI.

V3. luck He o0epTaeThes, YEPB'AK 1 CEKTOP B 3aUeIUICHHI.

05. Ipu axomy cmpymi uac cnpaybo8y8ants 8ionogioamume yuppam Ha wKai
yacy muny PT-80 (90), sxwo ycmaska 3a cmpymMom cnpayb08y8anHs IHOVK-

mueroco eremenma 4 A?
V1.20A. V2. 10A. V3.30A. V4.4 A. V5. 40 A.

Q6. Axuii cmpym € gionixom sumpumku dacy peine muny PT-80?
V1. Ctpym pymannsi. V2. Ctpym oOepranusa. V3. CtpyMm crpallbOByBaHHS.

Q7. Konu eusnauaemocs koegiyienm nogepuenHs IHOYKYIHO20 efleMenma peje
muny PT-80?

V1. Tlicnsa cnpauboByBanHs pene. V2. Ilig yac cnpanboByBaHHS pelie.

V3. Jlo cipanibOByBaHHS perie.

08. Ak nasusacmuocs cmpym 6 oomomyi pene muny PT-80, npu saxomy tioco ouck
nouunae obepmamucs?
V1. Ctpym topkanss. V2. Ctpym ob0eprannsa. V3. CtpyMm cipalibOByBaHHS.

6.3.3. Tema «Cxema 3'enHaHHs TpaHcGOpMATOpPIiB CTPyMy Ta peJe
«aBo(asHa, OJHOPeEIeHHA)
Q1. Busnaume cmpym y pene KA 3axucmy (pucyHnox), BUKOHaHo20 0OHUM peite,
BBIMKHEHUM Ha pizHuyto cmpymie 06ox ¢asz A i C, 8 pedxcumi MaxcumaibHO20

Hasanmaxcents Ipm=380 A. a

VI.4A. V2.8A. V3.83A. - mc
V4. 5A. V5.43A. N PR K=Ky 122
2 A “‘
JI2 JI2

Q2. Busnaume cmpym y pene KA saxucmy (ous. = 1ou " puc.), euxonanozo
OOHUM pene, 8BIMKHEHUM Ha pisHUyto cmpymie 06ox ¢gaz 6 pedxcumi A i C, 8
pedxcumi 06opasnozo K3 gaz A i C 3a ymosu: 15, =51, (1,,=80 A).

Vi.10A. V2.30A. V3.40A. V4.50A. V5. 80A.
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Q3. Busnaume cmpym y penre KA 3axucmy (0us. puc.), BUKOHaAHO20 OOHUM peile,
8BIMKHEHUM Ha pisHuyto cmpymis 06ox gpas A i C, 6 pesxcumi mpughaznozo K3 3a
ymosu: 1 =61, (Ipy=80 A).

VI 83 A. V2. 10A. V3. 24/3. A V4. 4J3A. V5 30 A.

Q4. Busnaume cmpym y pene KA 3axucmy (0us. puc.), BUKOHAHO20 OOHUM peile,
BBIMKHEHUM Ha pizHuyto cmpymie 06ox ¢paz A i C npu nepeniymanux (npu
CKN1A0aHHI) 3'€OHAHHAX KIHYI8 8MOPUHHOT 0OMOMKU MPaHchopmamopa cmpymy
@azu C 6 pescumi maxcumanvrozo Hasanmadxcenus 1,,=80 A.

V. 4A. V2. 8A. V3. 12A. V4. 16A. V5. 20A.

Q5. Busnaume cmpym y pere KA 3axucmy (0us. puc.), BUKOHAHO20 OOHUM peile,
BBIMKHEHUM Ha pizHuyto cmpymie 06ox ¢paz A i C npu nepeniymanux (npu
CKNAOAHHT) 3'€OHAHHAX KIHYI6 8MOPUHHOI 0OMOMKU MPAHCHOPMAmMopa cmpymy
@aszu C 6 peacumi 0sogaznozo K3 ¢paz A i C npu ymosi: 15. =51 (1=80 A).

Vi. 0 A. V2.4 A. V3.8A.  V4.12 A. V5.16 A.

Q6. Busnaume cmpym y pere KA 3axucmy (0us. puc.), BUKOHaAHO20 OOHUM peile,
BBIMKHEHUM Ha pizHuyto cmpymie 06ox ¢paz A i C npu nepeniymanux (npu
CKIIAOAHHI) 3 €OHAHHAX KIHYI8 BMOPUHHOI 0OMOMKU MPAHCHOPMAMOpa Cmpymy
@aszu C 6 pescumi mpugpaznozo K3 3a ymosu: 1° =61, (Ipy=80 A).

VI.4A. V2.8A. V3.12A. V4.16 A. V5. 24 A.

6.3.4. Tema «Cxema 3'enHaHHs TpaHCc(OpPMATOPIB CTPyMy Ta peJie
«Tpuda3zHa, YOTHPHUPeEJTCHTHA»
Q1. Busznaume cmpym y pene 4 KA 3axucmy (pucyHok), UKOHAHO2O CXEMOH

NOBHOI 3IPKU 6 PeNCUMI MAKCUMATbHO20 HaganmadiceH s 1, =1204.
V1. 0 A. V2.4 A.
A B C

V3. 8 A. LKA g
VA 12A. V5 16 A =
N . . . JIU| (1L [ g1l 3KAW _150
L

TA]3T
ni 1

7z
1T
712
g2 2 axal)
2] 1 q2 j;
Q2. Busznaume cmpym )y peie Y

3axucmy (Ous. puc.),
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BUKOHAHO20 CXeMOl0 NOBHOI 3ipKu 6 pedicumi osogpasnoco K3 ¢az A i C,
1Y =600 A.
VI.10A. V2.20A. V3.8A. V4. 40 A. V5.0 A.

Q3. Buznaume cmpym y pene 4 KA 3axucmy (Ous. puc.), 8UKOHAHO2O CXEMOI

noenoi sipku & pescumi mpugasnozo K3 I =900 4.
VI.30A. V2.0A. V3.60A. V4.20A. V5.30)3.

Q4. Buznaume cmpym y pene 4 KA 3axucmy (Ous. puc.), BUKOHAHO2O0 CXEMOH
NOBHOI 3IpKU NPU NEePenitymanux (npu cK1adauHi) 3'€OHanHAX KiHYi8 6MOPUHHOT
oomomku mpancpopmamopie cmpymy ¢pazu C 6 pedxcumi MaAKCUMAIbHO20

nHasanmasicenus 1,,=120 A.
VI.OA.  V2.4A. V3.8A. V4. 12A. V5. 16A.

05. Buznaume cmpym y pene 4 KA 3axucmy (Ous. puc.), BUKOHAHO2O0 CXEMOH
NOGHOI 3IpKU NPU NepeniymaHux (npu CKIa0auHi) 3'€OHAHHAX KIHYI8 6MOPUHHOT
oomomku mpancgopmamopie cmpymy ¢gazu C & peoxcumi 0sogaznozo K3

I =600 4,
VI.10A. V2.20A. V3.8A. V4.40A. V5.0A.

Q6. Buznaume cmpym y pene 4 KA 3axucmy (Ous. puc.), BUKOHAHO2O CXEMOH
NOBHOI 3ipKU NPpU NEpeniymanux (npu CKIaoaHHti) 3'€OHaHHAX KiHYi8 6MOPUHHOT
oomomku mpancgopmamopie cmpymy ¢pazu C 6 pexcumi mpughasnoco K3
1% =900 4.

VI.30A. V2.0A. V3.60A. V4.20A. V5.40A.

6.3.5. Tema «MakcumMaJIbHI CTPYMOBI 3aXHCTH»
Q1 . Ik npayrwsamumyms (npasuibHO ab0 HeNnpaguibHO) MAKCUMATIbHI
cmpymosi saxucmu P31 i P32 (pucyHok) i3 cmpymom cnpaybo8y8ants, 00paHum

pm

1
3a popmynorw I, =K, -K_, - X

npu Kopomkomy 3amukauni 6 mouyi K-2, axuo

8

8 pene cmpymy 3axucmy P31 pizko 3nuzuscs xoeghiyienm nogepnenns Kg?

i Q3 P33 3 t; <t.
c A >—‘ '—Lt?) 3<h

Q1 £K-1

| #L Q2 -2
O, oo | Q2 eso J

2
m | h=n+A K_U-lé . t

b—
ol

5
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V1. P32 nenpaBunbHo. V2. P31 nenpasunsno. V3. P31 npaBuiibHO.

Q2. Cmpym cnpayvosyeanns eiociuox 3axucmie P31, P32 i P33 (Oous. puc.)

obupaemvcsi 3a opmynrow I, =K, -1 Ax  enausae Ha 3HAUEHHS

koeghiyicnma naoitinocmi Ku koeghiyieum nosepnenns Kes, suxopucmanux peie
CMpPYMY 8KA3AHUX 3AXUCMIB?
V1. 36inbmye. V2. 3menye. V3. He BruiuBae.

03. Alx enaune na 3uauenns roegpiyieuma camosanycky Kezn npu eubopi
CMpYMY CHPAYbO8YBAHHS MAKCUMAILHO20 Ccmpymosozo 3axucmy P31 (ous.
pUc.), AKWO 3aMIiCMb 3aXUCTY 3 00OMEHCEHO 3aNeHCHOI0 Xapakmepucmukxoio (PT-
80) ecmanosumu 3axucm i3 nHezanedxdcHor xapakmepucmuxoro (PT-40)?

V1. 3menmutecs. V2. He 3smiHuThCS. V3. 3011bIHThCS.

Q4. 3a saxum 306niwnim K3 noeumen obupamucs cmpym cnpaybo8y8aHHs.
cmpymosoi iociuku ainii AB (ous. puc.)?
V1.1 V2. 1% V3.1 V4.1

M akc Mun® M akc Mun®

05. Ak enaune Ha 3aXUCMOCHPOMOIICHICMb cmpymMogoi eiociuku ninii W1
(pucyrox) 36invwenns onopy cucmemu C1?

V1. 3mMeHmnTh.
V2. He BruinHe.
V3. 3011b1UTh.

06. Ak eniunme Ha

3AXUCTOCNPOMOdACHICMb cmMpPYyMo8oi giociuku ninii W2 (0ue. puc.) 30invuienHs
onopy cucmemu C2?

V1. 3venmmute. V2. He Brumne. V3. 301IbIINTS.

Q7. Ax enaune nma wymaugicme cmpymosoi eiociuku ninii W1 (oue. puc.)

smeHutenus onopy cucmemu CI?
V1. 36inemmte. V2. He Brummae. V3. 3MEHIIUTS.
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08. Ak enaune ma uymaugicme cmpymogoi eiociuxku ainii W2 (ous. puc.)
3menuenns onopy cucmemu C2?
V1. 3menmuts. V2. He Brune. V3. 3011b1IUTS.

09. ‘lx enaune ma uymaugicms cmpymogoi eiociuxku ainii W1 (ous. puc.)
8IOKNIOYeH s iHiT W2?
V1. 3venmmte. V2. He Brumne. V3. 30U1bIINTS.

Q10. Ax senaune na uwymaugicms cmpymosoi eiociuxku ninii W2 (oue. puc.)
giOKoueH s ninii W1?
V1. 3menmute. V2. 30iaemute V3. He Biumne.

Q11. Axuii 3axucm Hazusaemscsa nooanvuum os saxucmy 9(ous. puc.)?
Vi. 2. V2. 10. V3. 11.

Q12. Axuii 3axucm Ha3usaemvcsi nonepeoHim s 3axucmy 4 (ous. puc.)?
Vi. 1. V2. 2. V3. 9. V4. 10.

Q13. Axuii 3axucm Hazusaemvbcsa nooarbuwum 0 saxucmy 4(ous. puc.)?
VI. 1. V2. 2. V3. 7. V4. 8.

Q14. lka sumoza 0o 3axucmy ninii W1 (0us. puc.) € euworo?
V1. Haniinicts. V2. CenektuBHicTb. V3. UyTIuBICTb.

Q15. Axuu 3axucm ninii W3 (ous. puc.) mae uauibinoury yymaugicme 0o K3 6
mouyi K-7?
V1. Binciuenns. V2. Biaciuenns 3 Butpumkoro yacy. V3. MC3.

Q16. Axuu 3axucm ninii W3 (ous. puc.) mae naubinoury yymaugicme 0o K3 6
mouyi K-8?
Vi. MC3. V2. Biaciuenns. V3. Biaciuka 3 BUTPUMKOIO 4acy.

Q17. Cmyninb UMPUMKU YACY N-20 MAKCUMANLHO20 CMPYMOB020 3AXUCM) 3

He3aIeHCHOI0 XapaKmMepUCmuKkor eUmpumKy yacy At, =t, +2-t,+t, +t. . dac

norp
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tg AAK020 sumuKkava n-1, n abo n+1 (nodarvuioco) ciio 8paxos8ysamu 8 NOOAHOMY
eupasi?
V. n-1. V2. n. V3. nt+l.

Q18. 3 saxum i3 nonepeoHix CMPYMOBUX 3aAXUCMIB, WO MAarmv BION0BIOHO
xapakmepucmuxu P3-2, P3-3 i P3-4 (pucyHok), nosuHHa y3200Cy8amMucs
Xapaxkmepucmuxa nooansbuio2o saxucmy P3-1?

B p3-p

c A {1
P3-1
<::%47 O P3-3
—{
P3-4
—{

I
t :/ 3_2
pP3-1 P3-4
—  P3-3
1

V1. 3 xapakrepuctukoro P3-2 V2. 3 xapakrepuctukoro P3-3
V3. 3 xapakrepuctukoro P3-4

Q19. KinbueBa wmepexa 3 OJHUM 0xcepeslomM JiCUBLEHHs (PUCYHOK) Mae
cmpymosuil  Hanpaeienutl 3axucm. AKi 3axucmu  MoxiCcymv nooismu  Ha
giokntouenns npu K3 na oinanyi AB 6 30ui kackaoHoi 0ii 3axucmy 3, AKWo He
OVI0  BUKOHAHO  Y3200MCEHHA CMPYMIB CHPAYbOBYBAHHA  3AXUCMIE  3d
YYMAUGICmio, Npu MaKux 3a0aHUX UMpPUMKax yacy 3axucmis. t =2,5 c¢; t,=1,5
¢, t3=0,1c; t,=0,1 c; ts=1,5 c; ts=1 c?

Vi.116. V2.113. V3.115. V4.216.

Q20. Kinbyesa mepedica 3 OOHUM OIAHCEPENOM IHCUBNEHHS MAE CMPYMOBULL
HanpaeieHul 3axucm. 3 ypaxy8aHHam UMpPUMOK YacCy AKUX 3AXUCMI8 NOBUHHA
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obupamucs guMpUMKa 4acy 3axucmy 6, o Mae opean Hanpsamy HOMYHCHOCMI
(ous. puc.)?

V1. 3axucty 7 1 3.V2. 3axucty 7 1 5. V3. 3axucr 3 1 1. V4. 3axucry 5.V5.
3axucry 8.

Q21. Pene Hanpamy nomyxicHocmi GUKOHAHe HA IHOVKYIUHIL cucmemi.
Iapamempamu axoi 0omomku — Hanpyeu abo cCmpymy — 8USHA4AMUMEMbCS KYM

oy eupasi M,,=x-U_ -1, -cos(g+ 0 ?
V1. Hanpyru. V2. Ctpymy. V3. Hanpyru 1 ctpymy.

022, Axuu 3axucm ninii W3 mae Haubinbuly 3axucmocnpoMON’CHICMb
(pucymnox)?

V1. Binciuenns. V2. MC3. V3. luctanuiitauii 3axuct. V4. Hanpasnenuit MC3.

023. Pospaxysamu cmpym cnpayvosysanus MC3 (Kczn=1,25; Ké=0,8) 3a
VMOBU HeCnpaybo8y8aHHs NiC/A 8IOKIOYeHHs Oau3bkoeo K3 ons eenepamopa G
c cosp=0,8 i U=6,3 kB muny T-20.

V1. 4300A. V2. 4000 A.V3. 4600 A. V4. 5200 A.

6.3.6. Tema «3axuct TpancpopmaTopis»
Q1 3a axoro hopmynoro po3paxo8yemvcsi Cmpym NOUKOOICEHHS 015 NepesipKu
yymaueocmi cmpymosoi siociuku mpancgopmamopa T 0o oonogasnozo K3 na
3emnro 8 mouyi K-3 (pucynox)?
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3-U

X o+ 2-x0)c

V3.0,

Xic T X0+ X0

V2.

V3. 2

Xie T Xy T X0

3.U
V4. ?

Xict X+ Xoc

Q2. 3a axoro hopmynoro po3paxo8yemovcs CMpym NOUKOONCEHHSL Ol NepesipKU
yymausocmi cmpymosoi giociuku mpancgopmamopa T 0o 0sogpaznozo K3 mna
semno 6 mouyi K-3(ous. puc.)?

3-U NERY
Vi. 2 V2, — 2|
Xio T Xy T X0 XictXc
U 3-U
V3. 2 V4 —r
Xic T X e+ X0 Xio 2 X

Q3. 3a sikoro hopmynoro po3paxo8yemovcs Cmpym HOUKOOHNCEHHSL 015 NepesipKu
yymaueocmi cmpymosoi giociuku mpaucghopmamopa T 0o o0sogasznoco K3 6

mouyi K-3 (ous. puc.)?
3.U . U 3.U
o yp Py [N 7} o

Xic T X et X Xic T X Xie T X e+ Xc Xio 2 X

Vi.

Q4. 3a axoio hopmynoo po3paxo8yemvcs CMpym NOUWKOONCEHHSL Ol NepesipKu
yymaueocmi cmpymogoi giociuku mpaucgopmamopa T 0o mpugaznozo K3 @
mouyi K-3 (ous. puc.)?

. 3.U U U
pr B3V 3 g Ye gy U

X1c X1,c \/5 "X X1c

035. Pospaxyiime cmpym cnpayvogysanus MC3 na cmopoui euwjoi nanpyeu
(Kesn=1,34; Ke=0,8) 3a ymosu Hecnpaybo8y8auHHs NiCls BIOKIIOUEHHS
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O1u3bK020 308HIWHBbO20 K3 6 mouyi K-10 (0us. puc.) ons mpancgpopmamopa T
muny T/[H-25000/110 (Usn=121 kB, Unn=06,3xB).
Vi.60 A. V2240 A. V3.120 A. V4. 300 A.

Q6. Pospaxyiime cmpym cnpayvogysanus MC3 na cmopoui Hudxcuoi Hanpyeu
(Kesn=1,34; Ke=0,8) 3a ymosu Hecnpaybo8y8auHs NiCls BIOKIIOUEHHS
O1uzbK020 308HIWHLO20 K3 6 mouyi K-10 (0us. puc.) ons mpancgpopmamopa T
muny T/[H-25000/110 (Usn=121 kB, Unn=06,3xB).

V1. 3000 A. V2. 3700 A. V3. 4600 A. V4. 5100 A.

Q7. V axomy sunaoxy nicnsa nikeioayii K3 mooice Oymu b6inbue KUOOK cmpymy
HamazHiwyeanus 6 mparcgopmamopi T (pucynox)?
V1. Ilpu K-1. V2. Ilpu K-2.

V3. Ilpu K-3.

08 3a saxum K3 nepesipscmu s
YYmMaAuGicme CMpPYyMOBoI
giociuKu

mpancghopmamopa Tl (pucymnox)?

Vi.K-9. V2.K-10. V3. K-11.

Q9. /lna saxoeo 3axucmy mpancgopmamopa T1 mpeba epaxosysamu
camosanyck 0eueyHie Hasanmasicents H (ous. puc.)?
V1. Binciuka. V2. MC3. V3. qud3axucr.
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010. Ax enmusac PIIH mpancghopmamopa T1 na uymausicmes oughzaxucmy
(Ous. puc.)?

V1. 36inbmmye.

V2. 3menmye.

V3. He BrunBae.

Q1. ki K3 e6xo0amv 0o pezepgnoi 30onu MC3 wna cmoponi BH
mpancghopmamopa T1 (Ous. puc.)?

Vi. K-9.

V2. K-BH.

V3. K-10.

V4. K-11.

Q12. AHxumu eumipro8aibHUMU MpaAHCHOPpMAmMopamu Cmpymy 6USHAYAEMbCS
30Ha Oii dughepenyitinoco 3axucmy mpauncgopmamopa T (pucynox)?
V1. 2TA; STA.

V2. 2TA; TTA.
V3. ITA; 5TA.
V.  2TA; {H]J 6TA.
V. I1TA; KV 2KV 6TA.

24% KA

| 11TA-A 1KA

11TA-C 2KA

1/2%'//4%A
e il

12TA-C uw

3KA




Q13. Axumu eumiproganroHumMu mpancgopmamopamyu 6uU3Ha4acmscs 30Ha Oii
MAKCUMAIbHO20 — CIMPYMOBO2O — 3AXUCM)  CMOPOHU  8UWOi  Hanpyeu
mpancgopmamopa T (0us. puc.)?

V1. 1TA. V2.5TA. V3.4TA. V4.3TA. V5 1TV.

Q14. Axumu eumipiosanvHuMu mparHchopmamopamy UHAYAEMbCA 30HA Oil
MAKCUMATBHO20 — CMPYMOBO2O — 3axucmy 3 00KV — Hudc4oi  Hanpyeu
mpancgopmamopa T (ous. puc.)?

VI. 1TA; ITV. V2. 2TA; 1TV. V3. 5TA; 2TV. V4. 6TA; 2TV. V5. 7TA; 2TV.

Q15. Axumu eumiproganoHumu mpancgopmamopamu 6U3HA4acmsvcsa 30Ha Oil

oucmarnyitno2o 3axucmy mpancgopmamopa T (ous. puc.)?
VI. 1TA; 1TV. V2. 3TA; 2TV. V3. 1TA; 2TV. V4. 4TA; 2TV. V5. 4TA; 1TV.

Q16. Axumu eumiprogarbHumu mpancgopmamopamu Cmpymy 6USHAYAEMbCS
30Ha 0ii 3axucmy mpauncpopmamopa T 8i0 KOPOMKUX 3AMUKAHL HA 3eMJII0 (OUB.

puc.)?
Vi. 1TA. V2. 6TA. V3.5TA. V4.4TA. V5. TTA.

6.3.7. Tema «3axucT eJJeKTPOABUTYHIB»
Q1. ‘lke pene npusHauenwe O CUSHAN3AYii CNPAYbLOBYBAHHA 3AXUCTY

eleKMpOoOBULYHA IO NEPEBAHMANCEHHS (DUCYHOK)?
Vi.2KH. V2.3KH. V3.4KH. V4. 1KH. V5. 2KT.
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1TV

11TA-C 2KA
s I

12TA-A
VARAR
—

12TA-C

uw
3KA

Q2. ke pene npusnauewe 018 CcueHanizayii CcnpaybOB8Y8AHHA 3AXUCIY

e1eKmpOOBULYHA BIO NOHUMNCEHOI Hanpy2u 0xcepea HCusieHHs (0us. puc.)?
Vi.4KH. V2.2KT. V3.3KH. V4. 2KH. V5. 1KH.

Q3. Ake pene npusnauene Ons CUSHANI3AYIl CHNPAYLOBYBAHH 3AXUCY
enekmpoosu2yHa 6io midicghaznoeo K3 (ous. puc.)?

Vi.4KH. V2.3KH. V3.2KH. V4.1KH. V5. 1KL.

Q4. Axe pene npusnauene OISl CUSHANI3AYII CNPAYbOBYBAHHA 3AXUCTY
e1eKmpoOB8ULYHA BI0 3AMUKAHHS HA 3eMi0 (0us. puc.)?
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Vi. 1KH. V2. 1KL. V3.3KH. V4.4KH. V5. 2KH.

05. Braowcimb 8UMIPI0BANbHI OpeaHU, SAKI KOHMPOJIOIOMb CMAH eleKMPOO8ULYHA

M, wo 3axuwaemuocs, npu nepesanmanceHHsx (0us. puc.).
V1. 4KA. V2. 3KA. V3.2KA. V4. 1KV. V5. 2KV.

Q6. Braosicimb sumiprosaibii opeanu, Ki KOHMPOIOIOMb CIAH eJleKMpPOoOBUSYHA

M, wo 3axuwaemocs, npu snudcenni Hanpyeu Ha cekyii 3C (ous. puc.).
Vi. 1IKV. V2. 1KA. V3.2KA. V4.3KA. V5. 4KA.

Q7. Brascimb 8UMIPIOBANbHI OpeaHU, SKI KOHMPOJIOIOMb CMAH eleKMPOO8ULYHA
M, wo 3axuwaemocsa, npu 8iOKnOueHHi eumukada 40 eazo08um 3axucmom
mpancgopmamopa T (0us. puc.).

V1. IKA. V2. 2KA. V3.3KA. V4.2KV. V3. 4KA.

Q8. Braoicimb 8uMipto8aibHi Opeanu, Ki KOHMPOIOIOMb CIAH eJleKMpPOoO08USYHA

M, wo 3axuwaecmocs, npu mpugpasnux K3 (ous. puc.).
V1. 1KA. V2. 3KA. V3.4KA. V4. 1KT. V5. 2KT.

Q9. Brasicimeb 8UMIDIOBANbHI OP2aAHU, SKI KOHMPOIIOOMb CINAH eeKMPOOSUSYHA
M, wo 3axuwaemscs, npu osogasnux K3 ¢paz AB (ous. puc.).
V1. 1KT. V2. 1KA. V3.2KT. V4.3KA. V5. 4KA.

010. Braoxcimv  8UMIpHO8ANbHI  Op2aHu, sAKI  KOHMPOIIOWOMb  CMAH
enekmpoosucyna M, wo 3axuwaemscs, npu osogasnux K3 ¢paz AC (ous. puc.).
V1. 4KA. V2.3KA. V3.2KA. V4.2KT. V5. 1KT.

QI11. Braoxcimv  6UMIpIOBANbHI  Op2aHu, AKI — KOHMPOIIOWOMb  CMAH
enrekmpoosucyna M, wo 3axuwaemocs, npu osogasnomy K3 ¢gaz BC (ous.

puc.).
V1. 2KA. V2.3KA. V3.4KA. V4. 1KV. V5. 2KT.

Q12. Braoxcimb  GUMIPIOBANIbHI  Op2aHU, AKI  KOHMPONIOIOMb  CMAH

enekmpoosuyna M, wo 3axumacmoscs, npu 3aMUKAHHL Ha 3eMaio (0U8. puc.).
Vi.4KA. V2.3KA. V3. 1KA. V4.2KA. V5. 2KV.
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Q13. Braoxcimb  GUMIPIOBANIbHI  Op2aHU,  AKI ~ KOHMPONIOIOMb  CMAH
enekmpoosueyna M, wo saxuwaemocs, npu K3 ¢ mouyi K-7 (ous. puc.).
Vi.2KA. V2.3KA. V3. 1KA. V4. 1KV. V3. 4KA.

Q14. Braoscimv  eumiprosanvHi  opeanu, AKI  KOHMPOIIOMb  CMAaH
enekmpoogueyna M, wo 3axuwacmvcs, npu 3amukauui gazu A Ha 3emno 8
mouyi K-11 (ous. puc.).

Vi.2KA. V2.3KA. V3.4KA. V4. 1KV. V5. 2KV.

Q15. Brasicimb 10214HI Opeanu 3axucmy eiekmpoo8ueyHa 8i0 NepesanmaiCeHHs
(Ous. puc.).
V1. 1IKT. V2. 2KT. V3.3KT. V4. 1KL. V5. YAT.

Q16. Bkaoicimv 102iuHi OpeaHu 3axucmy eieKmpoo8UeyHa 610 3aAMUKAHb HA

3emo (0us. puc.).
Vi. YAT. V2. 1KL. V3.1KT. V4.2KT. V5. 3KT.

Q17. Bxaocimbv Jn02iuni opeaHu 3axucmy eneKmpoosucyHa 8i0 empamu

JHCUBTIEHHSL (0U8. puc.).
Vi.VAT. V2.3KT. V3.2KT. V4. 1KT. V5. 1KL.

Q18. Axumu eumiproganroHumMu mpancgopmamopamu cmpymy 6USHAYAEMbCS

30Ha Oii 3axucmy enexmpoosuzyrna M 6i0 midicghasnux K3 (Ous. puc.)?
Vi. 11TA. V2. 12TA. V3. 14TA. V4. 6TA. V5. TTA.

019. Axumu 6uMIpo8aIbHUMU MPAHCHOPMAMOPAMU BUSHAYAEMBCS 30HA OIi

3axucmy enekmpoosucyna M 6i0 3aMukanHs Ha 3emato (Ous. puc.)?
V1. 12TA. V2. 14TA. V3. 11TA. V4. 6TA. V5. 2TV.

Q20. Axuu 3axucm enekmpoosueyHa (PUcyHok)?
A B C KV +) )
| F1 F2
x ey SB1 v KM
&
O+

26



V1. MakcumalibHU CTPyMOBUHM 3aXUCT. V2. 3axucT BiJl BTpaTH >KUBJICHHS.
V3. 3axuct MakcUMallbHOT HanpyTu. V4. 3axucT MiHIMAJIbHOTO CTPyMY.
V5. HacToTHUH 3aXHUCT.

Q21. Bkadxcimb HecnpagHicmb Y cxemi, AKWO Npu HamucHeHnui kHonku SBI
eIeKMpPOOBU2YH — 3aNYCKAEMbCs, d  NICAS  306€PUIEHHS  HAMUCHEHHS — —
3ynuHsemsbcs (0us. puc.).

V1. O6puB apoty B Koui enekTpoasuryHa. V2. OOpuB ApoTy B KOJI KOTYIIKH
KM. V3. Jlo cxemMu He migkiioyeHa Hampyra >kuBieHHs. V4. Kunonka SB2
PO3IMKHEHa.

V5. Knonka SB1 He 3amynToBana koHtaktom KM2.

Q22. Pospaxyiime cmpym cnpaybo8ysanms 3axucmy osucyna muny J[A30
Hanpyeoto 6 kB 6i0 nepesammadicenus. Ilomyoscnicmo 0sucyna oopisuroe 800

xkBm.
V1.300 A. V2.150A. V3.100 A. V4.450 A.

6.3.8. Tema «/lucTaHUiiHMI 3aXHUCT»
Q1. Aka xapaxmepucmuka: a), 6) abo 8) € NPABUILHOIO 0l MPUCIYNIHYACTO20
oucmanyitinozo 3axucmy /31 (pucynok)?

c A

B
ﬂa—léK‘l 13-2 113—351“3 13-4 n3—5£“‘5
: o1 K—zﬁ 02 | o3 1<—4§!Q4 051
] ]

V1. a). V2.6).  V3.B).

Q2. Jlinii AB, BC 3axuwarombci mpucmyniHuacmum  HAnNpasieHum
OUCTNAHYTUHUM 3aXUCTOM (0u8. puc.). Axumu 30Hamu siokirouamumemoscs K-3,

AKWO nepuiutl cmynins 3axucmy /33 (1)) iomoensc uepes eenuxuii nepexionui
onip oyeu Rn?

V1.1 i1, V2. 1" inl. V3. L0 V4 il VS il
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03. Ilpu eubopi ycmagok onopy Ccnpaybo8y8aAHHI MPUCMYRIHYACTOZ0
OUCMAHYIUHO20 3aXUcmy 014 AKUX Cmynenie mpeba epaxogyeamu KoeqiyicHmu
CMpymMopo3nooiny?

V1. llepmoro crynensa. V2. [Ipyroro crynens. V3. Tpetboro ctynens.

Q4. Ak enaune nepexionuti onip Oyeu Rn Ha 008dCUHY 3aXUWEHUX 30H
OUCMAHYIUHUX 3aXucmig?
V1. 3menmute. V2. He Brimae. V3. 3011bIIUTS.

05. Axuii i3 3axucmie i3 cmyniHuacmumMu Xapakmepucmukamy UMpUMKU 4acy
8 3a2a1bHOMY 6UNAOKY MAE BENUKY O0BHCUHY NEPULOT 30HU, WO 3aXUWAEMbCA?
V1. lucTaHImiiHU] 3aXHUCT.

V2. CtpyMOBHi1 3aXHUCT.

V3. CtpyMOBUii HalIpaBJICHUHN 3aXUCT.

Q6. I[looana cxema 610Ky ninis 13 — mpancgopmamop T2 (ocmanuiti 6e3
BUMUKAYA 3i CMOPOHU BUWOI HANPYeU, PUCYHOK). K O0OYilbHO GUKOHY8amMuU
oucmaHyiunuil 3axucm maxkoz2o 0ON0KY. 3 O0O0Hicl, o0soma abo mpvomda
cmyneuamu?

V1. 3 onaum ctyneneMm. V2. 3 noma crynensimMu. V3. 3 TppoMa CTyIICHSIMU.

Q7. Axa mouxa K3 nosunna npuiimamucs 3a po3paxyHKo8y npu euoopi ycmasKku
nepuioeo cmynets OUCManyitiHo2o 3axucmy O1oKy (ninisa 13- mpancgopmamop
12) (ous. puc.)?

Vi.K-3. V2.K4. V3.K-5.
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08. Busnauumu, sixa mouxa K3 bepemuvcsi 3a po3paxynko8y npu eubopi ycmasxu
nepuio2o cmynens OUCmanyiuno2o 3axucmy niuii [1-12 npu 3a0anux (ous. puc.)
onopax enemenmis: Zy=10 Om; Zp=30 Om; Zr;=20 Om; Z;;3=10 Om?

Vi.K-2. V2.K-3. V3.K4. V4. K-5 V5 K-6.

Q9. Buznauumu, sika mouxka K3 6epemscs 3a pospaxynkoey npu eubopi ycmasku
nepuioeo CmyneHs. OUCMAanyitiHo2o 3axucmy ainii [1-12 npu 3adanux (ous. puc.)
onopax enemenmia: Ly =10 Om; Z;p=20 Om; Zr;=50 Om?

Vi.K-2. V2.K-3. V3.K4. V4. K-5. V5 K-6.

Q10. Busnauumu, sika mouxa K3 nosunna nputimamucs 3a po3paxyHKogy npu
8UOOPI ycmasKu 0py2020 CMyneHs OUCMAaHyiuHHo20 3axucmy aiuii [1-12 (Ous.
puc.) npu 3adanux onopax enemenmis: f1.=10 Om; Zizr=10 Om; Zrz=40
Om?

Vi.K-3. V2.K4. V3.K-5. V4.K-7.

Q11. Busnauumu, sika mouxa K3 nosunna nputmamucs 3a po3paxyHKogy npu
8UOOPI YyCMABKU Opy2020 CMYNneHs OUCMAaHyitiHoeo 3axucmy ninii [1-12 (Ous.
puc.) npu 3adanux onopax enemenmis: fi.p=10 Om; Ziz.r:=30 Om; Zr3=20
Om?

Vi.K-3. V2.K4. V3.K-5. V4.K-6. V5 K-7.

Q12. Pospaxysamu, yu modice Opyeuti CmMyniHb OUCMAHYIUHO20 3AXUCMY JIHIL
AB (pucynox) gioxmouumu K3 K-B npu éxazanux na pucynxy onopax: Z ;=25
Om;

Z!; 02=5 Om (nepwwii cmynino 3axucmy ninii BC); Zr=45 Om?

V1. Moxe. V2. He moxe. V3. Hemae npaBuibHOI BiANIOBIII.
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Q13. Pospaxysamu, uu modice Opyeuti CmyniHb OUCMAHYIUHO20 3aXUCMy JIiHII
AB (ous. puc.) siokmouumu kopomxe 3amuxanus 6 K-B npu 3adanux onopax:
Zw1=40 Om; Z'c5 92=20 Om (nepwuii cmynins saxucmy ainii BC); Zr=50 Om?

V1. Moxe. V2. He moxe. V3. Hemae npaBuiIbHOI BiATOBIII.

Q14. Axowo Odiclo HaA3UBAEMbCS  CNPAYLOBYBAHHS  NEPULO2O  CMYNeHs
oucmanyiunozo 3axucmy ninii Wi, ecmanosienozco 3 6oky cucmemu Cl, nio uac

K3 6 mouyi K-9 (pucynok)?

V1. llpasunbHoto. V2. HenpasunbHoro. V3. IloMUITKOBOIO. V4. 3aiiBoro.

Q15. Axoro Odiclo  HazusaemvCsi  CNPAybOB8Y8AHHA  O0pYy2020  CMYNeHs
oucmanyitinozo 3axucmy ninii Wi, ecmanoenenoeo 3 6oky cucmemu Cl, nio uac
K3 6 mouyi K-9?

V1. Ilomunkooto. V2. HenpaBunbeHoro. V3. IIpaBunbHor0. V4. 3aiiBoro.

6.3.9. Tema «/Iupepenuiitnuii 3axucT»

Q1. flk enmne Ha  3AXUCMOCHPOMONCHICMbL  OughepeHyiino-ghasno2o
cmpymogoco 3axucmy 3 BY onoxysamnsam ninii W1 eioknrouenns ninii W2 6
pesyiomami K3 6 K-3
(pucynok)?

V1. 3010b1UTh.

V2. 3MeHIINTS.

V3. He BrunHe.

Q2. Jlk eniune Ha

3aXUCMOCNPOMONCHICb
oughepenyiiino-gpaznozo cmpymosozo saxucmy 3 BY onoxkyeannam ninii Wi

36inbuwennsi onopy cucmemu C1 (ous. puc.)?
V1. 36inemute. V2. 3menmuts. V3. He BruuHe.
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Q3. ‘lx enmuHe Ha  3aXUCMOCHPOMOdNCHICMbL  Oughepenyiuno-gasHo2o
cmpymogoeo 3axucmy 3 BY 6noxyeanunsam ninii W2 36inbuienns onopy cucmemu
CI (ous. puc.)?

V1. He Biune.  V2.3menmnts.  V3.30U1bLINTS.

Q4. Ik enmuHe Ha  3aXUCMOCHPOMOJNCHICMbL  OughepeHyiHo-ghasHo2o
cmpymogoeo 3axucmy 3 BY onokyeamnsam ninii W2 npueonana eumuxavem 6
cucmema C2 (ous. puc.)?

V1. He srune. V2. 3menmuts. V3. 30UIbIINTS.

05. Ax enmusac 30inbuienHs YCMABKU CMPYMOBO20 NYCKOBO2O Op2aHA
nonepeuHo2o ougepeHyitino2o Hanpaeienozo saxucmy ninii Wi, W2 (ous. puc.)
Ha 8elUYUHY MEPMBOI 30HU 3aXUCMY?

V1. He BruBae. V2. 3meHiye. V3. 36imbmye.

Q6. Axi K3 moocymv  GUKIUKAMU  KACKAOHY — Oil0  NONepeuH020
oughepenyianbHo2o CmMpymoo20 Hanpaenenoz2o saxucmy ainii Wi, W2,

B8CMAHOBIIEH020 HA umukayax 2,3 (0us. puc.)?
Vi.K-1. V2.K-2. V3.K-3. V4.K4.

6.3.10. Tema «3axucT TAroBOI Mepe:Ki 3aJi3HUYHOT0 TPAHCIIOPTY»
Q1. Pozensoaemvcs cxema sHcusients (PUCYHOK) 08OKOMIUHUX OLIAHOK Ms20801
mepedci 27,5 kB. Aki eumuxayi ma po3’€0Hy8aui nOBUHHI Oymu 8KIOUeHi abo
GIOKNIIOUEHI Ol NAPANeNbHOI CXeMU JHCUBNIeHHS MINCNIOCMAHYIHOI 30HU
(npocmasme nosHauku y 8i0nogioi, Ky Bu esascaeme npasuibHow)?
V. Bxmoueni Q. .. ........... Bioxmroueni Q. ................

Bxmoueni QS .. ... ... ... Bioknmoueni QS .. ... .. ...,

Q2. Pozensaoaemovcsi cxema dHcugieHHsi (Ou8. pUCyYHOK) OBOKOJIUHUX OLIAHOK
mse06oi mepedxci 27,5 kB. Axi eumuxaui i po3’eomysaui Oymu 6xaroueHi abo
BIOKNIOYEHI Ol 8Y31080i  CXeMU  JHCUBIEHHS  MINCNIOCMAHYIUHOI  30HU
(npocmaeme no3Hayku y 8i0nosioi, kompy Bu esacxcaecme npasunvnoro)?
V. Bxmoueni Q. .. ........... Bioxmoueni Q. ................

Bxmoueni QS ... ... ... ... Bioknmoueni QS .. ... ... ...
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Q3. Po3zensoaecmocsa cxema JHCUBNIEHHS (OUB. PUCYHOK) OBOKOMIUHUX OLISHOK
ms2060i mepesci 27,5 kB. Axi eumukaui 1 po3 €Onysaui nosuHHi 6Ymu 6KI0YeHI
abo 8iOKNOUeHi O PO30LNbHOI CXeMU JHCUBNIEHHS MINCNIOCMAHYIUHOI 30HU
(npocmasme no3nauxu y 8ionoeioi, saxy Bu esajcaecme npasunvroro)?
V. Bkmoueni Q. ............. Bioxmoueni Q. ................

Bxaoueni QS .. ... ... Bioxmoueni QS . ... .. ..

Q4. Posensoaecmobcsa cxema dHcUBNIeHHs (OUB. PUCYHOK) OBOKOMIUHUX OLISHOK
ms2060i mepedxci 27,5 kB. Axi sumuxaui it po3’eonysaui nogunHi 6ymu eKioueHi
abo BiOKMOYeHi 011 0OOHOCMOPOHHbLOI CXeMU IHCUBNEHHS MINCHIOCMAHYIUHOL
30HU (npocmasme nosHauKu y 8i0noeioi, Axy Bu esascaecme npasunvroro)?
V. Bxmoueni Q... ........... Bioxmroueni Q. ................

Braoueni QS .. ... ... Biokmoueni QS . ... .. ..

05. Axumu sumuxauamu nosuHHe IOKII0UAMUCI KOPOMKe 3AMUKAHHS (8 nepuLy
yepey) 6 mouyi K-4 (pucynox)?
V1. QA2, QB2. V2. QIIB2, QB2. V3. QIlIA2, QB2. V4. OB2, OB.

06. Axumu umuxavamu nosuHHe 8iOKIOUAMUC KOPOMKe 3aMUKAHHS (8 neputy
uepey) 6 mouyi K- 2 (ous. pucynok)?
V1. OB1, OB. V2. QIIB1, QIIB2. V3. QIIB1, OB. V4. QIIBI, OBI.

Q7. Jlana 00HOKONIIHA CXeMA HCUBNEHHS MAL0B0T MePeXCl NOCMIUHO20 CIPYMY
(Ous. pucyHoK) 3 ycima niocmaHyismu i nocCmamu cexyioHy8anHs. fxka mouxa
HA3UBAEMBCSL PO3PAXYHKOBOIO MOYKOW KOPOMKO20 3AMUKAHHA OAs 8ubOpy
3axucmy Ha asmMomMamuyHomy sumuradi Q4?

VI.K-6. V2.K-2. V3.K-4. V4. K-A. V5 K-3.

08. /lana oonokonitina cxema HCUBIeHHs MA20B0I MepexCi NOCMIIHO20 CIMPYMY
(Ous. pucynox) 3 eiokmoueHum nocmom cexyionyeanns IICI1. Axa mouka
HA3UBAEMBC PO3PAXYHKOBOI) MOUKOW KOPOMKO20 3AMUKAHHA Ol 8UO0pYy
3axucmy Ha agmomamuyHomy eumuxadi Q1?

VI.K-4. V2.K-3. V3.K-2. V4. K-1. V5 K-A.
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Q9. /lana 08okonitina cxema HCUsieHHs ma2080i Mepedtci NOCMIUHO020 Cmpym)
(Ous. pucynok) bes nynkmis napanenvrhoco 3 ' eonanns 11131 i [11132. Axa mouka
HA3UBAEMbCS PO3PAXYHKOBOI0 MOYKOI KOPOMKO20 3AMUKAHHA Ol 8ubOpy
3axucmy Ha asmomamudHomy sumuxaui Q47

VI.K-6. V2.K-4. V3.K-7. V4. K-A. V5 K-8

TIIC-B

0B

OB2
OB

;—2

OI1B2
OI1B1

ic

0s2
0SI

OI142
OI1Al

4

042
0Al K-1

04

TTIC-A4

Q10. /lana 0sokoniina cxema HCUBIEHHS MA20801 Mepedci NOCMIUH020 CIPYM)
(Oue. pucymox) 6e3 nynkmis napanenviozo 3’coumanus 1131, 111132 i nocmy
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cexyionyeannsa IIC. fxa mouxka Ha3Uu8aAEMbCA PO3PAXYHKOBOK HMOUKOIO
KOPOMKO20 3AMUKAHHS OJisl GUOOPY 3aXUCMY HA asmomMamudnomy sumuxayi Q8?
Vi. K -6.
V2. K 4.
V3. K-7.
V4. KA.
V5. K -8.

6.4. IluTanus 119 caMmonepeBipKy 1Mo po3aiiam

Kuuea 1. Bupobnuymeo ma po3nooin erekmpuunoi enepeii

1.1. Big sKuX MOpYIIEHb HOPMAJIBHOTO PEXKUMY BCTAHOBIIOIOTHCS
3aXUCTH €HEepProOyIoKiB? Sk 3aXUCTH HA3UBAIOTHCA M HA 110 JIIIOTH?

1.2. Ha mo ¥ yomy JifOTh OCHOBHI M pE3€pBHI 3aXHCTH €HEProOJoKy?
BiamoBiaps MOSICHITE IPUKIIagaMHU.

1.3. TlosicHITh BUO1p NPUHIUIIIB OCHOBHUX 3aXHCTIB r€HEpaTopa.

1.4. TTosicHiTh BUO1p MPUHIUIIIB PE3EPBHUX 3aXUCTIB T'eHepaTopa.

1.5. Sxi yskuii ¥ mapamerpu audepeHIiiHUX 3aXUCTIB €HeproboKy?
Bianosip MOSCHITH MPUKIaAaMHU.

1.6. TlosicHiTh mpUHUUN BUOOPY YCTaBOK AUGPEPEHIIINHUX CTPYMOBUX
3aXHMCTIB F€HEPATOPIB.

1.7.  Sxi  nomatkoBi  QaxTopu HEOOXIAHO  BpaxoByBaTH  JJIs
mudepeHIlIfHOTO 3aXUCTy TpaHC(OPMATOPIB y TOPIBHSIHHI 3 aHAJIOTTYHUM
3aXUCTOM reHepaTopiB? BiAmoBiib NOSICHITH MPUKIIATaMH.

1.8. Sk po3paxoBYyeThCS MaKCUMAJIBHUW CTpyM HecMHXpoHHOro ABP
pe3epBHOIo TpaHchopMaTopa BIACHUX MOTPeO eHeproOIoKy?

1.9. Yum Hebe3neuHa BTpaTa 30y 1keHHs reHepaTopa? ONuIiiTh Criocoou
BUSIBJICHHS 3aXMCTAMM LIbOTO PEKUMY.

1.10. Sk po3paxOBYKHOTbCA CTPYMH ¥ HAOpyru TeHEpaTopa IpHU
ACHHXPOHHOMY X011 i BTpari 30y >KeHHS?

1.11. Ha3BiTh criocoOM BUKOHAHHS 3aXUCTY TeHepaTopa BiJ 0JHO(Pa3HUX
3aMUKaHb Ha 3eMJTIO.

1.12. Tlosichite mpuniun aii 100 % 3axucTy BiJg 3aMUKaHb Ha 3€MIIIO B
O0OMOTIII CTaTOpa reHepaTopa.

1.13. Ha3BiTh crocoOM BHUKOHAHHSI 3aXUCTy €HEProOJOKYy BijJ 3aMHUKaHb
Ha 3eMJII0 Y 30BHIIIHIA MEpEexKI.
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1.14. Ha skux mnpuHIUNAX 3IIHCHIOETBCS pE3CPBYBAHHS 3aXHUCTIB
€HEProOJIOKY 31 CTOPOHH BHUIIOI HANPYTH?

1.15. CknaaiTh 1 MOSICHITH CYMIIIEHY CTPYKTYPHY CXEMY HJisi OCHOBHHUX
3aXHUCTIB €HEPrOOJIOKY.

1.16. CknaaiTh 1 MOSICHITH CyMIIIEHY CTPYKTYPHY CXEMY JIJISI pe3E€PBHUX
3aXMCTIB €HEPTOOJIOKY.

1.17. Oxapakrepu3syiite pyHkuii npuiaaaaux moayiis pipmu XAPTPOH-
NHKOP nns 3axucTy eNeKTPOYyCTaHOBOK EHEProOJIOKY TiApOaKyMYITHO0UYO0T
€JIEKTPOCTaHIIIi. 7.

2.1. Sk ycyBawThCcs KOPOTKI 3aMHUKaHHs, II0 BUHHKAIOTh HAa IIMHAX
SJIEKTPOCTAHIIIN 1 MM ICTAHIIII?

2.2. Sxi BUMOTHM TIPEA'SBISIOTHCS 1O 3aXUCTy INWH 1 TIPHUCTPOIB
pe3epByBaHHS BiTIMOB BUMHKAYiB?

2.3. SIki 3aXUCTH 3aCTOCOBYIOTHCS JIJIs1 301pHUX IIUH IM1JICTAHIII?

2.4. TloscHITh cnocoOM TPUCKOPEHHS MAaKCHUMaJIbHOTO CTPYMOBOTO
3aXMCTy BBEJCHHS Ha CEKI[IIO LIUH.

2.5. Sxuil npucTpiii aBTOMATHUKH 3aCTOCOBYETHCS JUIS 3armoOiraHHs
HACTIAKIB HE BIJKIIOYEHHS KOPOTKHUX 3aMuKaHb? BiAmoBigp TMOSCHITH
PUKJIagaMHu.

2.6. Ha3BiTh 1 MOSCHITH CHOCOOM 3amoOiraHHs TOMIJIKOBOTO ITyCKY
[1PBB.

2.7. Y yoMy 0COOJMBICTH BHOOpPY YCTaBOK IU(PEPEHILINHOTO 3aXHUCTY
muH?

2.8. Big sxkux pexuMiB NMOBHHHI OyTH BiOyJIOBaHI YCTaBKH UYTJIHUBHX
opratiB qu(epeHIifHOTO 3aXUCTy ITHUH?

2.9. Sk po3paxOBYIOThCS CTPYMH HOPMAJIBHOTO 1 aBapiiHOTO PEKHUMIB
JUTsl pU€eTHaHHS mH? BiamoBigs MOSICHITE TPUKIIaAaMHU.

2.10. TloscHiTh  poO3paxyHKHM 4YYTJIMBOCTI  IyCKOBUX  OpPraHiB
T(epeHIIMHOTO 3aXUCTY IIUH.

3.1. Ha npukiaai eJeKTpUYHOI CXEMH EJICKTPOCHEPTeTUYHOI CUCTEMHU
MOSICHITH BUOIp NMPUHIIUIIIB 3aXUCTIB JiHIKA 6 — 10 kB.

3.2. Ha mpuknagl eneKTpUYHOI CXEMHU EJEKTPOCHEPIeTUYHOI CHUCTEMU
MOSICHITH BHOIp MPUHIINIIB 3aXUCTiB JiHi# 20 — 35 kB.

3.3. Ha npuknagl eneKTpUYHOI CXEMH EIEeKTPOEHEPreTUYHOI CUCTEMHU
NOSICHITH BUOIp MPUHIMIIIB 3aXUCTIB diHIM 110 — 220 kB.
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3.4. Oxapakrepusyiite Qpynkiii 3axucty tumy HIJIE-2802.

3.,5. Slxa poap mepmIMX ~ CTYNEHIB  JUCTAHLIMHUX  3aXHCTIB
BHUCOKOBOJIbTHUX JIIHI#?

3.6. SIx 0OuparoThCsi BUTPUMKHU Yacy 0araToCTYMIHYACTUX JUCTAHIIIHHUX
3aXHUCTIB?

3.7. SIx oOupaeTbes Omip CHpaIlOBaHHS JPYTrOro CTYMEHs TUCTaHIIHHUX

3axXUCTIB?

3.8. Hamumite ¢popmyity nepeBeeHHs! IEPBUHHOTO OTIOPY CIPAIFOBAHHS
JUCTAHLIMHOIO 3aXUCTY Y BTOPUHHY BEJTMYMHY CIPALIOBaHHS peJie.

3.9. Ha3BiTh pO3paxyHKOBI YMOBH BHOOpPY YCTaBOK TPETHOTO CTYMEHS
JAUCTAHILIMHOTO 3aXUCTY BUCOKOBOJIBTHOT JIIHII.

3.10. IlosicHiTh QYyHKIIT CTPYMOBOTO 3aXHUCTy HYJIBOBOI IMOCIIJOBHOCTI
BHCOKOBOJIbTHUX JIIHIH.

3.11. Ha npuknaai eneKTpUYHOI CXEMH EJIEKTPOEHEPreTUYHOI CUCTEMU
MOKaXITh CTPYMOPO3MOAUICHHS MPU KOPOTKUX 3aMHUKAHHSIX Ha 3EMIIIO IS
BUOOpY YCTaBOK CTPYMOBOTO CIIPSIMOBAHHOTO 3aXUCTY HYJIBOBOI MOCI1TOBHOCTI.

3.12. 'V 4omy o0COOJUBICTb 3aCTOCYBaHHSI PEJIEHHOTO 3axXHUCTy W
ABTOMATHUKH JIJIs1 KaOEITHbHO-TIOBITPSIHUX JIH1HA?

3.13. Ski BUMOTM Tpea’sBIAIOTHCS 10 BHOOPY XapaKTEPUCTHUK
JTMCTAHIIIHHOTO 3aXUCTY KaOeJIbHO-TTOBITPSIHUX JIIHINA?

3.14. Oxapakrepuzyiite  (PyHKIIi NpUIaAHUX MOAYJIB  (QipMu
«XAPTPOH-IHKOP» ny1s1 3aX1CTy BUCOKOBOJIbTHHX JIIHIH.

4.1. Bixg sxux MOOpPYyIIEHb HOPMAJIBHOTO PEXKUMY BCTAHOBIIOIOTHCS
3aXHUCTy TpaHchopmaTopiB? Ak 11l 3aXKUCTy Ha3UBAKOTHCS 1 HA IO JIIFOTH?

4.2. TlosicHITh BUO1p MPUHIUIIIB OCHOBHUX 3aXHCTIB TPAaHC(HOPMATOPIB.

4.3. IosicHITh BUOIp IPUHITUIIIB PE3EPBHUX 3aXUCTIB TPAHCHOPMATOPIB.

4.4, HaBeniTb 0COOJMBOCTI PEXKUMIB PpOOOTH TpaHChOpPMATOpPIB, IO
BIUTMBAIOTH Ha JIII0 PEJIEUHOr0 3aXUCTy. Bi/IMOB1Ib MOACHITh MPUKIIAIAMH.

4.5. CoctaBbTe 1 NOSICHITH MOEAHAHY CTPYKTYPHY CXEMY JIBOCTYIIEHEBOTO
CTPYMOBOI'O  3aXHUCTy TpaHchopMaropa HEBEIMKOI TMOTYXHOCTI. Sk
BUOMPAIOTHCS MMAPAMETPHU 3aXUCTY?

4.6. IlosicHITH METOJMKY pO3paxyHKy CTPYyMIB 1 Hampyr B MicIi
KOPOTKOTO 3aMWKAHHA eNeKTPUYHOI MepeXKi Ta, HanpuKNah, Ha HUXKYIN
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CTOPOHI.

4.7. Sk po3pax0OBYIOThCS CTPYMHU B HEUTpaiu TpaHchopMaTopiB?

4.8. IlosACHITh METOJIMKY PO3PAaXYHKY AU(PEPEHIIIHOIO 3aXUCTY
TpaHcpopmaTopa eHeproOoKa.

4.9. 1 gyoro B audepeHITliaTbHAX 3aXUCTaX YCTaHABIIBAIOTCS

aBToTpancopmaTopu cTpymy?
4.10. Ha npuxma/i raibMOBOi XapakTEPUCTUKH TU(EPEHIIIHOTO 3aXUCTy

TpanchopMaTopa TOKAXKITh  MICHE3HAXOMHKEHHS  PEXKUMY  30BHINTHBOTO
Tpu@azHOrO  KOPOTKOTO 3aMHKaHHS Ha  CTOPOHI  HIDKYOI  HaNpyTru
TpaHcpopmaTopa, pEeKHUMY HeCHHXpoHHOro ABP 1 MiHIManpHOrO pexumy
MOILIKO/PKEHHSI B 30H1 3aXUCTY (PEeXUM ABYX(a3HOr0 KOPOTKOTO 3aMHKaHHS Ha
BUBOJIaX OOMOTKH HIDKYOT HANIPYTH TpaHchopMaTopa).

4.11. Sxi GyHKIII TUCTAHIIITHUX 3aXUCTIB TpaHChHOpMaTOpiB?
4.12. HanmumiiTe 1 MOSCHITH PO3paxyHKOB1 (OPMYJIH JiJI1 BUOOPY YCTaBOK
MaKCUMAaJIbBHUX CTPYMOBHX 3aXHCTIB TpaHC(HOPMATOPIB.

4.13. Sk mepeBIpsAEThCS ~ YYTJIMBICTD  CTPYMOBHX  3aXHCTIB
TpaHcpopmaTopin?

4.14. Sk BIUIMBaEe KUJIOK CTPYMYy HaMarHi4yeHHs Ha BUOIp MapamMeTrpiB
3aXHUCTIB TpaHcpopmaTopa?

4.15. SIxi 0cOOMMBOCTI 3aXUCTy TPUOOMOTKOBUX TpaHCHOpPMATOPIB?

4.16. Ha npuknaai CTpyKTypHOI CXeMHU PO3MIIIICHHS 3aXKUCTIB
TpaHchopmaTopa MOSICHITH iX A0 TPU KOPOTKUX 3aMUKAHHIX B PI3HUX TOUYKAX.

4.17.Kakue ymoBH BUOOpY MapaMeTpiB CTPyMOBOIO U(POBOTO 3aXUCTY
Ha CEKI[IHHOMY BUMHKAaui JBOXTpaHC(HOPMATOPHOT MiACTAHIIIi?

4.18. SIx po3paxoBYETHCA YCTABKA M0 CTPYMY MAaKCUMAJIBHOTO 3aXUCTY
TpaHchopmaTopa 3 OJI0KyBaHHSM 32 HAIPYTOO?

4.19. TlosicHiTe mpuHLMN Ali 1 BUOIp YCTaBOK pEJIEHHOro 3aXuCTy
TSATCOBOTO TPAHCPOPMATOPa METPOMONITEHY.
4.20. Sk odopmisIOTBCS ~ pe3yJbTaTH  PO3pPaXyHKIB  YCTaBOK
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MaKCHUMAaJIbHOTO CTPYMOBOTO 3aXUCTy 0€3 13 0JIOKYBaHHSIM MIHIMAJIbHOI
HAIPYTH I TBOXTPaHCHOPMATOPHOT MiACTAHII].

4.21. HaBeniTh NpuKIIa] KapTH YCTABOK MIKPOIIPOLIECOPHUX 3aXUCTIB
TpanchopmaTopa.

Knuea 2. Enexmponocmayarnts v e1eKkmpoCcnoNCU8aHHs;

1.1.  OxapaktepuszyiTe BHUJM  3aXUCTIB  €JIEMEHTIB  CHUCTEMH
€JEKTpOINoCcTayaHHs 3 Hanpyrow 6 — 10 kB.

1.2. Ha mpukiaai cuCTeMHU eJeKTpoIiocTadyaHHs 3 Hampyrow 6-10 kB
MOSICHITH PO3PaxXyHKHU CTPYyMiB MIXK(a3HUX KOPOTKUX 3aMUKAHb.

1.3. TlosicHiTh yMOBH BHOOpPY MapaMeTpiB MaKCHUMaJIbHOTO CTPYMOBOIO
3aXUCTY 3 00OMEKEHO-3aJIEKHOI0 BUTPUMKOIO 4acy.

1.4. Sk oOuparoThCs mapaMeTpu CTPYMOBHX Bifacidok? CKIamiTh
NPUHILIMIIOBY €JIEKTPUYHY CXEMY 3aXUCTY.

1.5. Hanmumiite 1 HOSICHITE (GOPMYJITH PO3PAXYHKY YCTABOK MAaKCUMAJIbHOTO
CTPYMOBOTO  3aXHCTy  €JIEMEHTIB  PO3MOAUIBYOI  MEpeXi  CHUCTEeMH
€JIEKTPONIOCTaYaHHS.

1.6. Sk nepeBips€ThCS YUY TIAUBICTH MAKCUMAIBHOTO CTPYMOBOTO 3aXHUCTY
€JIEMEHTIB PO3MOILIIBY0T MEPEKI CUCTEMH €JIEKTPOTIOCTaYaHHA?

1.7. [TosicHIT no0y10By 4aco-CTPYMOBHUX XapaKTEPUCTUK
MaKCHMaJIbHOTO CTPYMOBOT'O 3aXHCTY €JIEMEHTIB PO3MOA1TIbU0I MEPEKI CUCTEMH
€JIEKTPONOCTaYaHHS.

1.8. TlosicHITh mpUHIMIT Aii KOMOIHOBAHOTO 3aXHUCTY 3a CTPYMOM 1
Hanpyrorw. CKIaaiTe IPUHIUIIOBY €JIEKTPUYHY CXEMY 3aXHCTY.

1.9. SIxi BiAMIHHOCTI B pO3paxyHKax IapaMeTpiB CTPYMOBOTO 3aXUCTy
HYJIbOBOI MOCIHIJOBHOCTI ¥ CTPYMOBOTO 3aXHMCTy BiJl MDK(a3HUX KOPOTKHX
3amMuKaHb? BiamoBiib MOSICHITh MPUKIIATAMU.

1.10. Bixg sKuX MOMIKOKEHb 1 HEHOPMAJIbHUX PEXKUMIB 3aXUILAETHCS
enekrpoaBuryH? IlepepaxyiiTe OCHOBHI BUAM 3aXUCTIB 1 BUCYHITh 1O HHUX
BHUMOTH.

1.11. Hamumiite 1 MOSCHITE (HOPMYJy PO3paxyHKY CYMapHOTO CTPyMY
CeKI1i HaBaHTaXEHHsI MPHU MyCKaxX HAaUMOTYKHIIIOTO eJIEKTPOABUTYHA.

1.12. Slk BUKOHYETHCSI y3TOJKCHHSI XapaKTEPUCTUK 3aXHUCTIB €JIEMEHTIB
PO3MOALIBYOT MEPEXK] CUCTEMU E€JIEKTPOIIOCTAYaHHS 33 CEIEKTUBHICTIO?

1.13. SIx BIIMBae MyCK YW CaMO3aIyCK €JIEKTPOJABUTYHA HA UYYTJIMBICThH
HOro 3aXMcTiB?
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1.14. ¥V 4oMy 0cCOONMBICTH 3aXUCTIB Ju3elb-reHeparopiB? Hamumiite 1
MOSICHITH PO3PaxXyHKOB1 (POpMYJIH BUOOPY MapaMeTPiB CIPAIFOBAHHS 3aXHCTIB.

1.15. Ha mpukiaai cXxeMH 3aXUCTY €JIEKTPOABHUIYHA MOSICHITH (PYHKIIT
OCHOBHHUX OpTaHiB.

2.1. SIxi 0cO0IMBOCTI MalOTh PO3PAXYHKHU CTPYMIB KOPOTKOTO 3aMUKaHHS
1 3aXMCTIB B Mepekax Hanpyroto a0 1 kB?

2.2. Hanumite GopMyan po3paxyHKIB PI3HUX BHAIB KOPOTKOTO
3aMHMKaHHs B Mepexax 10 1 kB.

2.3. IosicHITE yMOBU BUOOPY 3aM1001KHUKIB.

2.4. TlosicHITh yMOBU BUOOpPY aBTOMAaTUYHUX BUMHUKAUIB.

2.5. Sk BOIMBaIOTH TMYCKH EJIEKTPOJBUTYHIB Ha YyMOBH BHOODY
3aMmo01KHUKIB?

2.6. Ha3BiTh OCHOBHI TEpMiHHU NTApaMETPIB CIIPAIIOBAHHS aBTOMAaTHUYHHUX
BUMMKAYIB.

2.7. SIx BUKOHY€ETBCS BHO1p 3aM1001KHUKA 110 TIEPETUHY ?

2.8. SIx BUKOHYeThCs BUOIp 3aMOOKHHUKA MO MIHIMAJIBHOTMY CTPYMY
KOPOTKOI'O 3aMUKaHHsI?

2.9. SIk BUKOHY€ThCS BUOIp 3aMO01KHUKA 32 TTapaMeTpaMH MOMEePEIHLOTO
3ano01KHUKA?

2.10. Sk BUKOHY€ETBCSI BUOIp CTPYMY CHPallbOBYBaHHS CTPYMOBOIO
BIJICIYE€HHS JUI aBTOMaTHYHUX BuMukadis 0,4 kB?

2.11. SIx BUKOHY€TbCS BHOIp CTpyMy CIpaibOBYBaHHA 3-TO CTYIiHS
MaKCHMaJbHOTO CTPYMOBOTO 3aXHCTy 3 BUTPHUMKOIO 4Hacy JUIsi aBTOMATHYHUX
BuMukauiB 0,4 kB?

2.12. IlosicHITh MepeBIpKY CENIEKTUBHOCTI aBTOMATUYHUX BUMHKAYiB cepii
A3100.

2.13. Illo mae 3aCTOCYBaHHS CEJIEKTUBHOTO aBTOMATUYHOTO BUMUKa4a?

2.14. SIx BUKOHYETHCS BUOIp aBTOMAaTHYHUX BUMHKAYiB 1 3a11001’KHUKIB 3
ypaxyBaHHSIM X MOXUOKHU?

2.15. S4x BmIMBaIOTH CXeMU 3'€HAHHS  OOMOTOK  CHJIOBUX
TpaHchopmaTopiB Ha cTpymu oHO(pazHUX K3?

3.1. Oxapaktepu3yiTe CUCTEMY €JIEKTPONIOCTa4aHHs eJeKTPU(IKOBAHOTO
3aJII3HUYHOTO TPAHCIOPTY.

3.2. Ha npuknaai cXxemMu »KUBJICHHS TATOBOI1 IT1JICTAHIIT 3MIHHOTO CTPYMY
MOSICHITH (DYHKITIT 3aXUCTIB OCHOBHUX €JIEMEHTIB.

3.3. OxapakTepu3yiTe cxemy KUBJICHHS TATOBOI Mepexi 27,5 kB.
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3.4. Sxi oCHOBHI OCOOJUBOCTI 1 BUMOTH JO PEJICHHOTO 3aXHUCTy TATOBOI
MepeKi 3MIHHOTO CTpyMy Hampyroro 27,5 kB?

3.5. Ha npuknazai By3/0oBOi CXeMH XHUBJICHHsI TAroBoi mepexi 27,5 kB
MOSICHITh, SIK TOBHHHI YCYBaTHUCS KOPOTKI 3aMHKaHHS Yy OyIb-SIKOMY MIiCIl
MDKIIACTAHIIMHOL 30H1?

3.6. Ilepepaxyiite 1 mOSCHITH (yHKIII 3aXHUCTIB, y TOMY YHCII
MIKpOTIPOIIECOPHUX, TATOBOI MEPEKI 3MIHHOTO CTPYMY.

3.7. IloOGynyiite rpadik CEIEKTUBHOCTI 3aXUCTIB (PiaepiB MiACTAHININ IS
JIBOKOJIIITHOT BY3J7I0BOi CX€MH KOHTAKTHOT Mepexi Hanpyroro 27,5 kB.

3.8. Tlobynyiite rpadik CEIeKTUBHOCTI 3aXWCTIB (DiepiB IMOCTY
CeKIL[IOHYBaHHS JUIs JBOKOJIMHOI BY3JOBOi CXEMH KOHTaKTHOI Mepexi
Hanpyrot 27,5 kB.

3.9. Sx oOuparThCsd yCTaBKU CTPYMOBOI BIACIYKH (ifIepiB TITOBOL
MEepexKi 3MIHHOTO CTpyMy?

3.10. Tloscuith ymoOBH BHOOpPY MapaMeTpiB IHUCTAHIIHHOTO 3aXHUCTY
¢biaepiB TATOBOI MEepexki 3MIHHOTO CTPYMY.

3.11. Hanumite 1 NOSICHITH POPMYJIH pO3paxyHKY yCTaBOK
MaKCUMaJIbHOTO CTPYMOBOTO 1 MOTEHIIHHOTO 3aXUCTIB (ifepiB TATOBOI MEPExi
3MIHHOTO CTPYMY.

3.12. SIxi 0OCHOBHI OCOOJUBOCTI 1 BUMOTH JI0 PEJICHHOT0 3aXUCTY TATOBOI
MEpEeXi MOCTIMHOTO CTPyMYy?

3.13. Ha npukiazi cxemu >KUBJICHHS OJTHOKOJIWHUX AUISTHOK KOHTAKTHO1
MEpeXi TOCTIHHOTO CTPyMy TMOSICHITh, $K TOBHHHI YCyBaTHCS KOPOTKI
3aMUKaHHS Y OyIb-sIKOMY MICLII MDKITCTaHIIIHOT 30HN?

3.14. SIx oOuparoThcsi pPO3pPaXyHKOBI TOYKH KOPOTKOTO 3aMHUKaHHS IS
3aXHCTIB TATOBOI MepexXi TMOCTiHHOro cTpymy? BiamoBiip MOACHITH Ha
MIPHUKIIAIaX CXEM >KUBIICHHS.

3.15. Sxi ¢yHKIIT 3aXHUCTIB BUKOHYE IMOJSPU30BAHUNA aBTOMATUYHUM
IIBUJIKOA1FOUMM BUMHUKaA4? BiAmoBIIb MOSCHITH HAa MPUKJIAI1 CIIPOIICHOT CXEMU
BUMHKaYa.

3.16. IosicHiTh mpuHIMN 1ii pene-nudepeniianpauit mryHt (PAT).

3.17. SIx oOuparoThes mapaMeTpyu MaKCUMAJIBHOTO CTPYMOBOTO 3aXHUCTY?
Ha npuknaai TAroBoi Mepeki MOCTIHHOTO CTPYyMY MOKaXKIThb MOKJIMBI 30HU
HEUYYTJIMBOCTI.

3.18. TosicHITh IPUHIUT 1ii TeJIeOTOKYBaHHS SIK PE3EPBHOTO 3aXHUCTY.
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3.19. IloscHITh MPUHIIMT Tii 3aXUCTY MIHIMAIBHOI HAMPYTH HA MPUKIIAJIax
BOJIbT METPOBOTrO OJOKYBaHHS 1 NOTEHUIMHHUX 3aXHCTIB TITOBOI Mepexi
MOCTIHOTO CTPyMYy.

4.1. TlosicHuTe yMOBHI MO3HAYEHHS OCHOBHUX 3aXUCHHUX (DyHKIIIHA
peneitHoro 3axucty. Hampuknan, MapkipoBka: [>> (KOHTpoJib 3HA4YCHHS
MaKCUMaJbHOTO CTPYMY, IPYTUid PiBEHb) 1 TAK J1al.

4.2. Tlepepaxyere OCHOBHI (yHKIIIOHAJIbHI MMapaMeTpu PeIeHOro

3axucty. 4.3. KopoTko nmosicHuTe OCHOBHI (PYHKITIOHAITbHI MOKJIMBOCTI
MIKpOTIPOILIECOPHUX CHUCTEM pPEJIEHHOTr0 3aXUCTy 1 aBTOMATHKU (ipMuU
«XaptpoHn-Iakop» — IIM P3A «JliamanT.

4.4. Ski TUNM TyCKOBUX OpraHiB 3aCTOCOBYIOTbCA IS LU(POBOroO

3axucty?  4.5. TlokaxiTe MOXJIuBI (OpPMH 30H CIpalbOBYBaHHS

TUCTAHIIHHOTOIIM(POBOTO 3aXUCTY.

4.6. [lepepaxyeTe BUAM aBTOMATUKHU JUIsl IUGPOBUX MPUIIAA0BUX MOYJIIB
pI3HUX PipM.

47. Sxi omnepamii nepegdadyeHi i1 yOpaBIiHHS BHCOKOBOJIBTHUM

BHUMHKaYeM
3a JIOTIOMOTO0 MPUJIAIOBUX MOJYJIIB Pi3HUX (BipM?

4.8. Oxapakrepu3yiite Ha mpukiani [IM P3A «JliamanT» anroputmu
aBTOMATHUYHOTO BKJIFOYEHHS PE3EPBY JJIsI BBIIHUX 1 CEKIIIHHUX BUMHUKAYiB.

49. Tllepepaxyere (GyHKIIOHAIbHI  MOXJIHMBOCTI  JUCTAHI[IAHOTO
U (POBOTO 3aXUCTY pi3HUX GipM?

4.10. TIlepepaxyere 1  oxapakTepuszyihte  Oararo(yHKIIOHAJIbHI
MIKpOMPOIECOPH1 OJI0KHM peneitHoro 3axucty 1 apromatuku BMP3 dipmu HTL]
«MexaHOTpOHIKa.

4.11. Tlepepaxyere 1 oxapakTepu3yWTe BUAH JIOTIYHOTO LH(PPOBOTO
3aXUCTy PI3HUX PipM.

4.12. Tlepepaxyete 1 oxapakTepusyite MikponpoiiecopHi 3axuctu MP3C-
05 T1IO «KwuiB mpunamy.

5.1. Y yomy nossirae iHQopMaTiBHICTh PEICHHOTO 3aXUCTy 1 aBTOMAaTUKU?

5.2. Oxapaktepuzyiite Kareropii aBTOMAaTUYHMX MPUCTPOIB B
CJIEKTPOCHEPTEeTHIII.

5.3. Sk 3B'a3aTH iIHPOPMATUBHICTH 1 MOKOJIIHHS PEICHHOTO 3aXUCTY?

5.4. OuiHiTh 1HPOpMAaIIiIO TPOo J1i peIeHHOro 3aXUCTy B 3aJICKHOCTI BiJl
MICIIS T AKTIOYEHHS! BUMIPIOBAIBHUX TpaHC(HOPMATOPIB CTPyMYy.
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5.5. ki mepeBaru peseHOro 3aXUCTy M'STOrO MOKOJIHHSA?

5.6. OnuIIiTh ANTOPUTM yITI3HAHHS TOIIKOKEHOTO0 TpaHchopmaTopa.

5.7. Sk

€JIEKTPOYCTAHOBKH?

PO3IM3HAETHCS

BIIMOBa

k-Toro

OCHOBHOTI'O

3aXUCTY

5.8. Sk po3mi3HalOThCS 1 MPUCTPOIO pe3epBYBaHHS BIIMOBU BUMHKaya?

5.9. OnumIiTh anrOpUTM yIi3HaHHSA MOIIKOKEHOT JHI1.

5.10. OnumiTh aNroOpyuT™M MOMIJIKOBIO CIIPAIlbOBYBAHHS k-TOTO 3aXHCTY.

5.11. SIx po3mi3HAETHCS TOMIIIKOBE CIIPAIIbOBYBaHHS K-TOTO 3aXUCTY?

6.5. KommiekcHi kBajiikaiiiini 3aB1aHHs

3aeéoanna 1. Inxcenep — npoekmanm 6i00iy peneiHo2o 3axucmy ma
agmomamuKu
J{nst eHeproOJIOKy eneKTpUIHOI cTaHIlli moTpiOHo: 1.1. Busnauntu Buau

VIIKOKEHb Ta HECHOPMAJIbHUX PEXKUMIB, 3aIIPONIOHYBATH TPUCTPOI PEICHHOTO

3aXMCTy Ta AaBTOMATHKHU, PO3POOUTH CTPYKTYPHY CXEMY PEJIEMHOIr0 3aXUCTY MPU

TaKUX BUXIJHHX JaHuX (Tabma. 6.6).

Tabmums 6.6 — BuximHi qaHi 1j1sl eHEProOIoKy

No Bapiantu

Hazga 1 2 3 [Tpumit-
Ka

1 Tum cranmii TEL KEC TELL

2 Tun reaeparopa | TI'B-300 TI'B-200 TBB-320

3 Hamnpyra Bumaui 110 130 330
MOTY>XHOCTI, KB

4 [Toryxnicts K3 2200 5700
BiJI CHCTEMH, 7300
MBA

5 JoBxxuHa  JiHIl
3B’ SI3KY 3 4 L5 2
CUCTEMOIO, KM

6 Cxema [Tonepeunnii | 3axuct Bl | [logoBxkHii
penenHoro nudepeHIiii- | acHHXPOH. nudepeH.
3aXUCTY HUM 3aXUCT peXKUMY 3aXUCT
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1.2. 3pobutu po3paxyHKH CTPYMIB Ta Halpyr MpH YIIKOJKEHHSIX
€Hepro0JIOKy, BU3HAYUTHU MMapaMeTPH IPUCTPOIB Il po3podaeHux cxeM (1m.1.1).

1.3. Po3paxyBaTu 30MTOK BiJ PanTOBOr0 BIJKIIOYEHHS EHEProOJIOKY
BHACIIJIOK HAAMIPDHUX Ta MOMWJIKOBUX [II MPUCTPOIB KEPYBaHHS Ta 3aXHUCTY
IIpU TaKUX MOKa3HuKax (Tad. 6.7).

Tabnuus 6.7 — BuxijiHi JaHi Juist po3paxyHKIB 30U TKIB

No Bapiantu

IToka3Huku 7 7 3
1 YacToTa BIIMOBY,

B1JIKa3/piK 0,05 0,1 0.07
2 Cepenns TpuBa-

JICTh aBapilHOTO 10 18

PEMOHTY, TOJWHA/ 15

BiJKa3
3 [TuToMuii 30UTOK,

THC.TPH/KBT.pik 33,5 45,6 57,5
4 Cepennst BapTICTh

npuctporo  P3A, 45000 57000 110000

TpH

1.4. BuzHauutu mpaBujiia Ta po3poOUTH 3aX0AM 3 O€3MEeKHU TEXHIYHOI
eKCIUTyaTallli Juisi po3pOO0JICHHX CXEM MPUCTPOIB PEIeHHOro 3axucTy Ta
€JIEKTPOABTOMATHUKH.

1.5. Cxmactu tpudasHy cxemy CTPYMOBHUX JAHITIOTIB TpaHC(HOPMATOPiB
CTpyMy Ta pejie 0 3aXHCTy TeHepaTropa. BHU3HAuuMTH CTpyM penie B PI3HHUX
peXuMax €HEpro0JoKy Ta KOoe(illieHT CXeMH NIpU TaKUX BHUXIJIHUX JIaHUX
MOXKJIMBOI HecipaBHOCTI (Tad:. 6.8).
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Tabmuus 6.8 — MoxuBi HeCTIPaBHOCTI

Ne Bapi
Hassa apiaHT
1 2 3
1. O6motka TA y daszi B BMukHyTa y +
3BOPOTHIN MOJIIPHOCTI
2. | O6pus nanirory oomotku TA y dazi A +
3. 3akopouenuii TA y dazi C +

3aeoanna 2. Inowcenep micyeeoi cayxcou peneiinozo 3axucmy ma
agmomamuKu

Jlnst miacTadIii moTpioHO:

1.1. BuzHauuTu BHUIM YUIKOJKEHb Ta HEHOPMAJbHUX PEXKUMIB, 0OCST
pEeNeHOr0 3aXUCTy Ta AaBTOMATHUKHU  BIJMOBIIHO TMPaBUJ  MPUCTPOIO
€JIEKTPOYCTAaHOBOK, PO3POOUTH CTPYKTYPHY CXE€MY peJIeHHOro 3axucty ado
ABTOMATHKHU MPU TaKUX BUXIJTHUX JIaHUX (Ta0. 6.9).

Taomug 6.9 — BuxiaHi xadi s miacTadmii

Ne Bapiantu
H
as3Ba 7 7 3
1 Tun TpancopmaTopa TATH- TATH- TATH-

40000/150 40000/110 63000/110

2 Hampyru miacranmii, kB 154/38,5/6,6 115/11/6,6 | 115/38,5/10

3 HaBanraxeHHs Ha mIMHAX 37 30
cepeaHpoi Hanpyru, MBA 35
4 HaBanraxeHHs Ha nmmHax 21 20 50

HU3bKO1 Hanpyru, MBA

5 [ToryxHICTb cucTeMH, 6450 5200 7000
MBA
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6 Omip cucremu, % 220 470 500

7 Kinekicts JIEII cuctemnu 4 2 2

8 [TapameTpu CHHXPOHHHUX
KomneHcaTtopis, MBA 2x30 2x10 30

9 ExB. Temrieparypa HaBkK.
cepenosuina, °C 10 15 20

10 | Cxema penelHOro 3axucty | ABTOMAaTHKa 3axuct Big | [lomoBxkHii
ab0 aBTOMAaTHUKHU BMUKAHHS K3 mmuax | nudepent.

pe3epBy CH 3aXUCT

1.2. 3pobutu po3paxyHKH CTPYyMIB Ta HANpPyrd NpH EIEKTPUUYHUX
YIITKO/DKEHHSIX ITi/ICTaHIII 1, BA3HAYNTH TTapaMeTPH MPUCTPOIB TSl pO3POOICHUX
cxem (m.1.1).

1.3.BusHauntu JOITYCTUME

CHUCTCMATHUYHC

INCPEBAHTAKCHHSA

TpaHcGopMaTOpiB MIJACTAHIIIT MPU TAKUX BUXIIHUX JaHuX (Tabdi. 6.10).

Tabnuus 6.10 — BuxigHi gaHi 4711 po3paxyHKiB

No TpuBanictb HaBaHnTaxeHHs, B.O.
1HTEp | HaBaHTaXCHHS, Bapiantu
-Basl

TOAMHHU 100U 1 2 3
1 0-1 0,45 0,5 0,4
2 1-5 0.4 0,45 0,45
3 5-8 0,6 0,55 0,5
4 8-12 0,7 0,75 0,7
5 12-13 0.4 0,45 0,5
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6 13-15 0,6 0,55 0,55
7 15-18 0,65 0,6 0,6
8 18-19 0,8 0,9 0,85
9 19-21 1 1 1

10 21-22 0,85 0,95 0,9
11 22-23 0,7 0,75 0,9
12 23-24 0,45 0,5 0,7

1.4. BuszHauuTu mnpaBuia Ta PO3POOUTH 3ax0oAM 3 O€3MeKH TEXHIYHOI
eKCIUTyaTarli Juist 3aJaHuX MPUCTPOIB PEIICHHOTO 3aXKUCTy a00 aBTOMATHKH.

1.5 BuszHauuTu XapakTEPUCTUKU NPUCTPOIO 3aXHUCTY, CKIACTH CXEMY IS
MEePEBIPKH 1 MPOTOKOJI BUMPOOYBAHb TP TAKUX BUXIAHUX JaHuX (Tabdm. 6.11):

Tabmug 6.11 — Buxiani gaHi Jy1sl IpOTOKOJIy BUIIPOOYBaHb

Bapiantu
Hazsa
1 2 3
Tun npuctporo P3A PH-53 PT-80 PII-252
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3aeoannsa 3. Inycenep uenmpaivHoOi CaAyyHcOU peneino20 3axucmy ma
asmomamuKu

JI71s1 perioHaJIbHOT €HEPTeTUYHOT CUCTEMH (EJIEKTPUYHA CXeMa Ta YMOBH
JIOJTAF0ThCST) TOTP1OHO:

1.1. IIpoananizyBaTH BHI YIIKOMKEHHA a00 HEHOPMAJIBHOTO PEXKUMY
(mpuynHa, HACTIAKW), po3MUGPYBATH OCHWIOrpaMy aBapiiiHoi momii (Bu,
TpaHWYHI YMOBHM Ta BEKTOpHI JilarpaMu; MNPUHIUIN Ta TOCIITOBHICTh il
pENIEMHOrO0 3aXKUCTy Ta aBTOMATUKH; TPUBATICTh BIKIIOUEHHS BUMUKaya Ta 6€3
CTPYMOBOi  Tlay3W; KpaTHICTh BEIWYMH CTPYyMIB Ta HAOpyrd TpH
MOIIKO/KEHHSIX), 3alpONOHYBATH MPUHUMUIIKA  PEIEMHOro  3axucty Ta
ABTOMATHKHU MPU TaKUX BUXIJTHUX JIaHUX (Ta0m. 6.12).

Tabnuus 6.12 — BuxigHi gaHi A1 perioHalIbHOI €HePreTUYHOI CUCTEMU

Ne Hassa Bapiantun
1 2 3

1 Bun ymikomkeHHs abo [Ipocre 3amu- Kavanus B | [lopyuienns
HEHOPMAaJILHOTO KaHHS Ha €JIEKTPOCUCTE cTanoi
PEKUMY 3EMITIO Mi piIBHOBAaru

2 Howmep ocuunorpamu Nel No 4 No3

3 OO0’ exT penernHoro I'enepatop | Tpancdopmar | Jlinis
3aXUCTY Ta aBTOMAaTUKU

1.2. 3pobutn po3paxyHKH YCTABOK OCHOBHUX MPUCTPOIB PEIICHHOTO 3aXHUCTY
reHepaTopa Ta BU3HAYUTH YacCTOTy B EHEPrOCHUCTeMI TMICHs aBapidHOTO
BIJIKJTFOYCHHS OTO TIPH TaKMX MOKa3HUKax (Taou. 6.13).
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Tabmuus 6.13 — BuxigHi gaHi s po3paxyHKIB PEICUHOr0 3aXUCTy

reHeparopa
Ne [Toka3Huku Bapiaii
1 2 3
| HowminanbHa NOTYXHICTb 300 63 200
reHeparopy, MBt
2 KoedirmienT motyxH, B.O. 0,85 0,8 0,8
3 Hanpyra, kB 20 10,5 18
4 Ormip, X, B.O. 0,18 0,17 0,19
5 MaxkcuManbHHUI HaCKPI3HUMA
CTpyM, KA 75 30 49
6 YacToTa no aBapii, ['11 50 49,7 49,8
7 CyMapHe HaBaHTaXEHHS J10 1120 1050 1100
aBapii, MBT
8 Pe3epBHa notyxHicth, MBT 100 50 90
9 [ToTyXHICTh BIIKIFOUEHOTO 120 70 110
HaBaHTakeHHs, MBT
10 | KoedimieHT peryiboBaHOTO 1,5 2 1,8
eeKTy HaBaHTA>KEHHS, B.O.
11 | Yacrora BigMOB, BiIKa3/pik 0,05 0,12 0,067
12 | TpuBaicTh aBapiiHOTO 17 8
PEeMOHTY, TO/IMHAa/BiAKa3 12
13 | IIutomuii 30UTOK, 20 15 10

TUC.TPH/KBT. pik

1.3. PospaxyBatu 30MTOK BIJI panTOBOTO BIJKIIOUYEHHS TeHeparopa

BHACIIJIOK HAJAMIPHUX Ta MOMWIKOBUX [IIi MPUCTPOIB KEPYBaHHS Ta 3aXHCTY
IIpY MTOKa3HHUKax 1. 1.2.

1.4. Busznauntu mpaBujia Ta PO3POOUTH 3aX0aHM 3 OE3MEKH TEXHIYHOI

eKCIUTyaTallli Juisi OCHOBHUX IIPUCTPOIB PEIEHOro 3aXxucTy reneparopa (1. 1.2).
1.5 ITpoaHanizyBaTH MOKJIMBI HECTIPABHOCTI CXEMU 3aXUCTY T€HEpaTopa
(cxema Ta yMOBH JI0JIAtOTHCS).
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3aeoanna 4. Inixcenep po3paxynkoeoi zpynu ciayxncou peneiunozo
3aXUCMY ma aemoMamuKu

Jliss BUCOKOBOJIBTHOI JIiHII eJeKTporepenayl micias il peKOHCTPYKIi
NOTPi0HO:

1.1. BuszHauutu oOcCAT PENeMHOTO 3aXHCTy Ta aBTOMATHUKH BiJIOBIIHO
0 TpaBU TIPUCTPOIO EJIEKTPOYCTAHOB, PO3POOUTH M OINHUCATH CXEMY
po3MillieHHs puctpoiB P3A npu Takux BUXIAHUX JaHUX (Tadi. 6.14).

Tabmums 6.14 — BuxigHi gaHi 471 BUCOKOBOJIBTHOI JIiHIT €JIeKTponepeaadi

Ne Hasza Bapiantu
1 2 3

1 Hamnpyra minii, kB 330 330 110

2 Omip minii, OM 9,8+58 10,1+j61,0 3,5+j22

3 Mumnim. Hampyra, kB 280 280 93

4 Pobounii Makcumanb- 900 1000 400
HUM CTpyM, A

5 KoedirmienT ctpymo- 0,8 0,8 0,85
po3MmoaLTy JiHii, B.O.

6 Omip cyMikHOI JiHiT, OM 48,8 47,2 15,6

7 [TapameTpu CyMi>KHUX 2x125 2x200 2x80
Tpancdop., MBA

8 Yac cyMm. mpucTpoiB 0/0,9/5.5 0/0,8/5.,4 0,1/0,9/5,5
3aXMCTy 10 30HaM, C

1.2. 3poOut po3paxyHKH CTPYMiB, HAIPyTH, ONOPY MPU EIESKTPUUHHUX
YIIKO/KEHHSIX JI1HIT, BU3HAYUTH MapaMeTpyu TPUCTYMIHYACTOrO TUCTAHIIIHOTO
3aXUCTy MpU NoKa3HUKax m.1.1.

1.3. OuinnTy HaAIMHICTH CXEMU TIepeadl eNeKTPOCHEPTIi Ta po3paxyBaTu

BapTICTh 30MTKY BiJ PamnTOBOTO BIAKIIOYECHHS JiHIT MPU TaKUX MOKA3HUKaX

(Tabm. 6.15).
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Tabmun 6.15 — Buxigai gaHi Juis po3paxyHKIB HAIIAHOCTI CXEMU
nepeaadi eneKTpoeHeprii

Ne [TokazHuku Bapiairi
1 2 3
1 Yacrora BimMoBYy miHii, 1/KM.pik 0,017 0,016 0,015
2 Yacrora BiIMOBY BUMHKa4a, 1/pik 0,016 0,02 0,03
3 YacToTa HABMHUCHHX BIJIKJIIOYEHb 0,5 0,4 0,2
JiHii, 1/pix
4 KigbkicTh JTiHIN 2 2 2
5 TpuBanicTh NOHOBJICHHS Ta HABMHUC 15 24 23
HHX BIJKJIIOYCHb, TOJIMHA 20 23 25
6 [Tutomuii 30UTOK, TUC.TPH/KBT. pik 14 20 25

1.4. BusHauuTu npaBUjia Ta PO3POOUTH 3aXO0AM 3 OE3MEKH TEXHIYHOI
eKCILTyaTalii IS TPUCTYIIHYACTOTO JUCTAHIIIITHOTO 3aXUCTY
BHCOKOBOJILTHOT JIIHIT €JIeKTpoIepeaadi.

1.5 Po3poOutu anroputM GYHKIIOHYBAHHS ISl TaKUX CXEM pEJeHHOro
3aXMCTy Ta aBTOMATHKU (Tad. 6.16).

Tabmuus 6.16 — BuxigHi gadi s CXeM pPEJIEMHOro 3axUCTy Ta
aBTOMATUKH
Bapiant
Hasga
1 2 3
Cxema P3A HPBB MC3 ATIB

3aeoannsa 5. Inycenep enekmpouexy cmanyii 3 peneiinoz2o 3axucmy ma
asmomamuKu

J51d efeKTpUYHOT YaCTUHU eNIEKTPOCTaHIIi MOTPiOHO:
1.1. 3 MeTor0 301IBIICHHS MOTY>KHOCTI €IEKTPOCTAHIIIT PO3pOOHTH 1

MpoaHai3yBaTH BapiaHTU CXEMH BHJIa4l MOTY>KHOCTI (BU3HAYUTH MOTYKHICTh

TpaHchopMaTopiB 3B’S3KY, TEXHIKO-€KOHOMIYHI TOKAa3HUKH) TPU TaKHX
BUXI1JIHUX JaHuX (Tadma. 6.17).

51



Tabmuis 6.17 — Buxiani gaHi 11 €JI€KTPOCTaHIII1

No Hassa Bapiantu
1 2 3
1. [ToTyxH. cTanuii, MBT 2x100+200 4x300 3x200
2. 301IBIICHHS TOTYKH, 200 300 200
MBTt
3. Hanpyru Bunaui 220/110 330/110 154/110
MOTY>XHOCTI, KB

1.2. 3poOutu po3paxyHKu napaMeTpiB AUGEPEHIIIHHOTO 3aXUCTy PE3EPBHOTO

TpaHcpopMaTopa BIIACHUX IMOTPeO EJNEKTPOCTaHIli NMPH TaKWX IMOKa3HUKAaX
(Tabm. 6.18).

Tabmums  6.18 — Buxigni gani  ans  po3paxyHKIB — MapameTpiB
TuhepeHIfHOTO 3aXUCTY
Ne Iloxa3Huku Bapiarni
1 2 3
I. Tun Tpanchopmaropa TP/IH- TPIAHC- TPAHC-
25000/110 40000/110 32000/150
2. Maxkcumansaa K3 Bix 7000 6800 5000
cucremu, MBA
3. Minimanbraa K3 Big 4000 5300 4500
cuctemu, MBA
4, Koed. HaBaHTa)XEeHHS, B.O. 1,5 1.4 1,3
3. KpatHicTh myckoBoro 4,5 4,5 5,1
CTpyMy JBUTYHIB
6. Yactora BimmoBH 1 / pik 0,05 0,09 0,07
7. ABapiifH. peMOHT, roj / 12 16 20
BIJIM.
8. ITuToMuii 30UTOK, THC. 15 20 25
rpH./ KBT.pik

1.3. Po3paxyBatu 30MTOK BiJ paliTOBOTO BIAKIIOYEHHS PE3EPBHOTO

TpaHchopmaTopa BIACHUX NOTPeO BHACTIIOK HAAMIPHUX Ta MOMUJIKOBUX Aii
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MPUCTPOIB KEPYBAHHS Ta 3aXUCTy MPHU MOKa3HUKax 1.1.2.

1.4. BusHauutu mpaBuiia Ta po3poOUTH 3aX0au 3 O€3MEKH TEeXHIYHOI
eKcIuTyaTamii Ui JudepeHIitHOro 3aXUcTy pe3epBHOrO TpaHchopMaropa
BJIACHUX MOTPEO €JeKTPOCTAHIII].

1.5. Cxnactu TpudasHy cxeMy CTPyMOBHUX JIAHITIOTIB, 3’ €THAHUX Y 31PKY

710 3aXUCTY pe3epBHOTO TpaHChOopMaTopa BIacHUX MoTped. Busznauntu ctpym
perne B pi3HUX peXUMax TpaHchopMmaTropa Ta KOedilieHT CXEMHU TIPH TaKUX

BUXI1JIHMX JIAaHUX MOJKJIMBOI HECIIpaBHOCTI (Tabi. 6.19).

Tabmuus 6.19 — BuxigHi gaHi A1 CXeM CTPYMOBHUX JIAHITIOTIB

No Bapiant
No Hasga
/1 1 2 3
l. O6motka TA y dazi C BMUKHYTa y 3BOPOTHIN +
MOJISIPHOCTI
2. OO6pus nanuory oomotku TA y ¢asi A +
3. 3akopouenuii TA y dazi C +

3aeoannsa 6. Inycenep enekmpomexuiuno20 0WpPoO 8i00iNy 207106H020
eHepeemuKa 3a800y

JI1s1 By3J1a HaBaHTa)KEHHS TOJIOBHOI 3HMKYBAJIBHOT MiACTaHIIIl TOTP1OHO:
1.1. Bu3HauuTH: OTYKHICTb, THIT Ta KaTaJ0XHI JaH1 TpaHC(POpMATOPIB;

OCHOBHI XapakTEpPHUCTUKH TMPOBITHUKIB JiHII €JeKTporepenayi; BUTpaTH
€JIEKTPOCHEePrii y JiHIAX Ta TpaHchopMmaTopax; BIUTUB BIAXWICHHS HAIPYTH

(- 10%) na Butpatu enekrpoeneprii B JIEIl mpu Takux BUXiIHUX JaHUX
(Tabu. 6.20).
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Tabnuus 6.20 — BuxigHi qaH1 1715 TOJIOBHOI 3HMKYBAJIBHOI TT1JICTAHIIIT

No Hassa 1 BapizaHTH :
1. HapanTaxenns, MBT 70 50 60
2. |Hampyru, kB 110/11 220/11 150/10
3. Hani JIEIT, kxm 2x40 2x55 2x30
4, YacToTa BIIMOBH JIiHI1, 1 /KM.piK 0,012 0,0085 0,0095
5. YacToTa BIIMOBH BUMHKaua, 1/pik 0,08 0,0085 0,06
6. Yacrtora HaBM. Bigki. minii, 1/pik 0,5 0,75 0,65
7. TpuBaicTh MOHOBJICHHS Ta 12/10 18/16 16/14
HAaBMHCHHUX BIAKITIOYEHB, TOAUHA
8. [Turomuit 30UTOK, THC.TPH/KBT.pik 10 15 20
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1.2. Bubpatu Ta BHU3HAUYUTH IMapaMETPU PEICHHOTO 3aXUCTy CHUCTEMH

enepronoctravdadds PII1, IIPIT 1 LIIT 10 kB 3 ABP npu takux noka3Hukax (Taoi.
6.21).

Tabmums 6.21 — Buxiani maHi Ajig po3paxyHKIB PENEHHOTO 3aXHUCTY
CHUCTEMH €HEepPronocTayaHHs

Ne Bapiantu
[Toka3Huku 7 7 3
1. Crpym K3 Ha mmHax, KA:
LIITT - 21 18 15
LIPITI - 6,2 4,2 3,2
PIII - 4,8 3,8 2,8
2. [ToTy>xH. Tparcdop. Ha
NyHKTY, KBA:
LIPIII - 630 630 400
PIII1 - 2x630 2x400 2x400

1.3. OuiHuTH HaAIAHICTD CXEMU I[epelayl eJeKTpOoeHeprii  Ta
po3paxyBaTh BapTiCTh 30UTKY BIiJ pPanNTOBOrO BIAKIIOUCHHS JIHIT TIPHU
nokasHukax m.1.1.

1.4. BusHauntu mpaBujia Ta PO3POOUTH 3aX0AHM 3 OE3MEKH TEXHIYHOI
eKCIUTyaTalli A MPUCTPOIB PEJNEHHOro 3aXUCTy Ta €JIEKTPOABTOMATHKHU
rOJIOBHOI 3HWKYBAJIBHOT M1ACTAHIII].

1.5. BusHauuTu XapakTEPUCTUKH MPUCTPOIO PEIECHHOr0 3aXUCTy Ta
€JIEKTPOABTOMATUKH, CKJIACTH CXEMY ISl IEPEBIPKU, IPOBECTH BUMIPIOBAHHS
1 CKJIaCTH MTPOTOKOJI BUIIPOOYBaHb MPU TAKUX BUX1IHUX JaHUX (Tabm. 6.22).

Tabmuis 6.22 — BuxiaHi gai a7 IpOTOKOTY BUPOOYBaHb

Bapiantu
Hasga
1 2 3
Tun npuctporo P3A PT-80 PHT- 563 PIIB-58
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NMPUMHATI CKOPOUYEHHS

ABIIP — apTOMaTH4H1 IPUCTPOT MICIISA aBapIHHOTO PEKUMY
ABP — aBTOMaTnuHe BMUKAaHHS PE3EPBY

A3 — aBTOMaTHYHE 3aBAaHTAXXECHHS €JICKTPOOOIaTHAHHS

AKM — aBTOMaTHKa KOHTPOJIIO TTApaMeTPiB MEPExKi

AKY — aBromMaTuka Ta 1iarHOCTUKA MMEPBUHHOTO YCTATKyBaHHS
AIIB — aBTOMaTH4HE NOBTOPHE BMUKAHHS

AP — aBTOMaTH4HE PO3BAaHTAXKEHHS €JIEKTPOOOIaAHAHHS
APKT — aBTroMaTuuHe peryitoBaHHs KoedilieHTa TpaHchopmarii
APM — aBTOMaTHYHE PO3BaHTAXKEHHS MEPEXKI1

APH — aBTromMaTn4HE peryJIroBaHHs HAIPYTH

APY — apTOMaTnyHe peTyIrOBaHHs YaCTOTH

AIIT — ananoro-niudpoBwuii mepeTBoproBayd

AYP — aBTOMaTH4YHE YaCTOTHE PO3BAHTAKECHHS

BAD — aBTOMaTHYHUI NIBUAKOIIFOUYNI BUMHUKAY
BJIC3 — BipTyansHuii nudepeHiiHui CTpyMOBUMA 3aXUCT
BH — Buia nanpyra

I'3I1 — royioBHa 3HMKYBaJIbHA IT1ICTAHITIS
I'3 — ra3zoBuii 3aXuCT

JAI' — myroBuit 3aXUCT KOMIPOK
J13 — nuCTaHIIMHUN 3aXUCT

EY — enexkTpoycranoBka

33 — 3eMIISHUM 3aXUCT

3MH — 3axucTt MiHIMaJIbHOI HANPYTH
3H3 — 3axucT BiJ 3aMHKaHb Ha 3€MIJTIO
31TH — 3axucT BiJ NiABUIICHHS HAIIPYTH
3I1P — 3axucT BijJ IEepeBaHTAKECHHS
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K3 — kopoTke 3aMuKaHHs
KT3 — kBa3iTenIoBuii 3aXUCT
KTTII — xommnexkTHHiA TpaHCHOPMATOPHUM ITyHKT

JI3II — stoT1YHMI 3aXUCT IIWH

MI3 — MakcUMalbHUAN IMITYJIbCHUN CTPYMOBUH 3aXHCT
MIIP — Mikpomporiiecop TpUHHSITTS PIIICHb
MC3 — makCUMaJIBHUI CTPYMOBUM 3aXUCT

H3H?3 — mecenextuBuuii 3axuct Bix 3H3
HH — vnxya Hanpyra
HC — HayMIikoB1 cripairoBaHHs PeIeHHOI0 3aXUCTy

P3 — peneitnuii 3axuct
PII — po3noainbumii myHKT

[T13 — mo3poBxHii qudepeHIiHuN 3aXUCT

13 — noTeHIHUHN 3aXUCT

[130 — mpuctpoi 3B'43Ky 3 00'€KTOM

[IPBB — npucTpiit pe3epByBaHHs BiIMOBU BUMHKAUiB
[1P3 — npucKopeHHsl peaeitHOro 3aXUcTy

[1C — mocT cexiionyBaHHS

[ITH — npomixkuuii TpanchopmMaTop HaNpyru

[1TC — npomixkHU# TpaHcHoOpMaTOp CTPYyMY

P/ — pene aqudepeHItiaabHUM IIYHT
PIIH — perymnroBaHHS 111]1 HABAaHTAKCHHSIM
PT3 — pe3epBHMi1 CTPYMOBUM 3aXHUCT

CBII — cucrema 0e3neku ImiacTaHIl

CB — ctpymoBa BijciuKa
CBII — cTpymoBa Bijiciuka MPUCKOPEHA

CEII — cuctemu eeKTpornocTayaHHs
C3 — cTpymMoBuii 3aXHCT
CH — cepenns Hanpyra
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CH3 — ctpymoBuUii HanpaBJICHUHN 3aXUCT
CC — caMOoCHHXpOHI3allisi TeHEePaTOPIB

Tb — Tene6oKyBaHHS

TBII — TpancdopmaTop BIacHUX MOTPeO

TH — tpanchopmarop Harpyru

TII — TpanchopmaTopHmii MyHKT

TIIC — Tarosa miacradmis

TC — tpanchopmarop cTpymy

TCHII — Tpancdopmarop cTpyMy HyJIbOBOT OCIIIIOBHOCTI

OK — (azoBe koMIayH1yBaHHS

XC — xubHI crpaltoBaHHs pEIEHHOI0 3aXUCTY
III — meHTpambHUM TyHKT

HIIC — mudposa miacTaHIis

L[PII — neHTpasibHUN PO3MOATBUNN TYHKT
YJIA — yacToTHA AiMMIbHA aBTOMaTHKa

1M — muHONPOBIA MaricTpaabHUN

P — muHOMIPOBiA pagiabHUAN

[IP — mmHOMPOBI A pajiabHHUI
YT — muT yrnpaBiaiHHSI reéHEpaTopoOM
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HaByaabHe BUAAHHSA

BAYKEHOB Bojsiogumup MukoJiaiioBu4

3ABJIAHHS U151 CAMOCTIMHOI POBOTH
TA IEPEBIPKH 3HAHbD 3 INTAHB

PEJIEMHOI'O 3AXUCTY

[Tign. no apyky 2019 p. ®opmar 60x84 1/16.  Riso-apyk. ['apuitypa
Taiimc.
VM. IpyK. apk. 6 Haxnanx 100 np. I{ina moroBipHa
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