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1 OEJX OCBOEHUA JUCHUIIJINHBI

Henssmu ocBoeHus nucuuIuIMHbL “‘PeneiiHas 3amuTa U aBTOMaTU3alUs IEKTPOIHEPTETUYECKUX
cucTeM” SIBIISFOTCS:

- HW3y4eHHe MPHUHLUIIOB MOCTPOCHUS 3aALIUTHI SJIEKTPOIHEPIETUUECKUX OOBEKTOB OT TOKOB KO-
POTKOTIO 3aMbIKaHUs1, CBEPXTOKOB, PA3JINYHBIX HECHOPMAJIBHBIX PEKHUMOB;

- pacder ¥ BHIOODP YCTABOK YCTPOMCTB peIeiHOI 3alUThl 1 aBTOMAaTHKU;

- BBIOOP THUITOBBIX CHUCTEM PETICHHOM 3alTUThl OOBEKTOB JIEKTPOIHEPTCTHUECKUX CETEH;

- UW3y4YeHHe MPUHLUUIOB pabOThl U HACTPONKHU IHU(PPOBHIX U aHAJIOTOBBIX PEJe 3alIHTHI,

- pa3paboTKa MpeUIOKEHUI M0 COBEPILIEHCTBOBAHUIO 3alUThHI JIEKTPOIHEPTeTHIECKUX 00b-
€KTOB IPOMBILUIEHHBIX IPEIIPUITHIA;

- pa3paboTKa MpeIOKEHUHN IO MOBBIIIEHUIO YCTOMUYUBOCTH (DYHKITMOHUPOBAHHS YCTPOUCTB
pENENHON 3alUTHI.

HpI/I 3TOM 3aaavYaMu JUCLHHUIIIINHBI ABJIAIOTCA:

- chopmupoBaTh y 00y4arOIMUXCS CIOCOOHOCTh K aHaMM3y pabOThl peleHOMN 3aIIUThI B AJIEK-
TPOIHEPTreTUICCKUX CUCTEMAX;

- Hay4uTh OOYYArOIIMXCS PACCUUTHIBATH U BBIOUPATH PEICHHYIO 3alIMTY B Pa3IMYHBIX CXEMax
3JICKTPOCHAOKEHHUSI.



2 MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI'PAMMBI

2.1

2.2

Juctumuimna  “PeneifHast 3amuTa M aBTOMAaTU3aLUs 3JIEKTPOIHEPIETUUECKUX CUCTEM
oTHocHuTCsl K 0azoBoi wactu bioka 1 JlucuumiuHel (MOIyNn), UMEET TECHYIO CBSI3b C
JIPYTUMH JUCITUTUTMHAMHU.

- CucTembl 3JIeKTPOCHA0KEHUSI TOPOJIOB M MPOMBIIIICHHBIX TPEAIPUITHR;

- DIEKTpUYECKHE CTAHLIUU U MTOJICTAHLIUY;

-DnexkTpo6e30nacHOCTb.

B Tabmmie mnpuBeneHbI MPEAIISCTBYIONIME H  IOCICAYIONWE  AUCIUTUINHBL,
HaHpaBHeHHBIG Ha q)OpMI/IpOBaHI/Ie KOMHCTCHLII/Iﬁ JOUCHUIIJIMHBI B COOTBETCTBHUHU C
Marpuiieit komnereHuuii OI1.

IIpenmecTByiomue 1 nocjaeaywuue JMCUMILIMHBI, HANIPaBJIeHHbIe HA (POpMHPOBaHUE

KOMITEeTeH U
Ne
wn IIpexmecTByomue AMCHUIIHHBI IHocaenyromme 1y CHUMITHHBI
1 TeopeTnueckrne 0OCHOBBI [IpenaumniomMHas npakThka
3JIEKTPOTEXHUKHU
2 | DIEeKTpOTEXHUYECKOE U l'ocynapcTBeHHast UTOroBast aTTecTalus
KOHCTPYKIIMOHHOE MaTeprUaJoBEACHUE
3 DJIEKTPOIHEPTETUUECKHE CUCTEMBI U
CEeTH
DNEeKTpOHUKA
5 | Merponorus
MonenupoBanue
AIIEKTPOTEXHUYECKUX YCTPOMCTB
KoMmmyTrannoHHble annaparsl
8 | DnexkTpuuecKue anmnaparsl




3 IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA

[Tnanupyemble pe3ynbTaThl OCBOEHHsS oOpaszoBaTenbHOW mporpammsl (OIl) — xommereHImH,

06yqa101u1/1xc;1 OIMPCACIIAIOTCA Tpe6OBaHI/I}IMI/I CTaHJapTa MO0 HAIMPaBJICHHUIO TOATOTOBKU (cneunaano-

CTH) ¥ (POPMHUPYIOTCS B COOTBETCTBUU ¢ MaTpulei komnerenuuit OI1.

Homep/ HaumenoBanmue
No B pe3ysbTare nzyuyeHus JTMCHUIIMHBI  00y4aroluecst
/g [rBAee KOMIeTeHIHH TOJLKHBL:
KOMIIeTeHIUH |(MJIM ee YACTH)
I ]2 3 4
3HaTh: COBpeMEHHOE MPOTrpaMMHOE 00ECTIeUeHNE, 3aKOHBI
¥ METOJIbl HAKOIIJICHUS, TIepeiadyu U 00paboTKH
uH(OPMAIIUHU C TTOMOIIBI0 KOMITBIOTEPHBIX TEXHOJIOTHH,
OCHOBBI ()YHKIIMOHHPOBAHUS JIOKATGHBIX M TJIO0ATBHBIX
CriocoGHOCTh ceren
ocymectesTs nonck, | 1AdP 3 (OIIK-1)-4
XpaHeHue, 06pabotky | Y MeTh: OCYIIECTBIIATE OUCK, XPaHEHNE, 00pabOTKy 1
1 aHAIN3 aHaiu3 nHopMauu 06 yCTpOHCTBaX PEICMHON 3aIUTH 1
MH(OPMALIIH 13 ABTOMATHKH CHUCTEM JIEKTPOCHAOKECHHUS U3 PA3ITUIHBIX
Pa3IMYIHBIX HCTOYHUKOB M 0a3 TaHHBIX, IPEIOCTABIATH HH()OPMAIIUIO B
| lonk-1 HCTOYHUKOB U 0a3 TpeOyemoM (hopMare ¢ UCTOIb30BAaHUEM
JTaHHBIX, UH(OPMAIIMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX
OpeACTaBIATh €€ B TEXHOJIOTHIA.
TpedyemoM dopmare ¢| [1upp V (OIIK-1)-4
UCIIOIIb30BaHNCM Baaners: HaBbikamu moucka, XpaHeHus, 00pabOTKH
MH(OPMAMOHHBIX, | aganusa uHpopManuu 00 yCTpoUCTBaX peIeiHOM 3aluThl 1
KOMIIBIOTEPHBIX M | agroMaTHKU CHCTEM JIEKTPOCHAOKEHHS U3 PA3IMUHbIX
CCTCBBIX TCXHOMIOTNN |y orounmkoB 1 6a3 JaHHBIX, HABBIKAMH IIPEI0CTABICHHUS
nHpopmaruu B TpedyeMoM (popmaTe ¢ UCTIOTB30BaHUEM
UH(OPMAIIMOHHBIX, KOMIITBIOTEPHBIX U CETEBBIX
TEXHOJIOTH.
Mudp B (OIIK-1)-4
3HaTh: 3HaTh YCTPONUCTBO MPUHIMUI AEHCTBUSA, WHIYKIH-
OHHBIX, COBPEMEHHBIX ITU(PPOBBIX, AHATOTOBBIX U3MEPH-
TENBHBIX MPUOOPAX IJIsI H3MePEHUsI MICKTPHUCSCKIX 1
HENICKTPUYECKUX BEJTMUHMH MPUMEHUTEHLHO K 00bEKTaM
TPO(ECCHOHATIBEHOM JIESATEIBHOCTH N3MEPEHHS Ha MH TKIIH-
OHHBIX, COBPEMEHHBIX ITU(POBHIX, aHATOTOBBIX U3MEPH-
CriocobeH MPOBOMTE | yeppix mpuGopax IS H3MepPeHHMsI SMEKTPIIECKIX I
M3MCPCHHA HENIEKTPUYECKUX BEJTMUHMH MPUMEHUTEIHLHO K 00bEKTaM
3neK1quech£( npoeCcCHOHATLHOM IS TEITHHOCTH.
2 |OITK-6 s Ulugp 3 (OTIK-6)-4
HPMMEHUTENHEO K YMmerb: OCylIeCTBISTE U TIPOBOJUTH U3MEPEHUS HA UH-
OB BCKTAM TYKIIMOHHBIX, COBPEMEHHBIX MU(PPOBBIX, AHATIOTOBBIX H3-
npodeccHonamsroir | MCPHTEIBHBIX npubopax AJsi H3MepPeHusl EKTPHICCKUX U
ESTETBHOCTH HEONICKTPUYECKUX BEJTMYHMH MPUMEHUTEIHFHO K 00bEKTaM

TIPO(ECCHOHATIBHOM JIEATEIBHOCTH N3MEPEHHS Ha MH TKIIH-
OHHBIX, COBPEMEHHBIX [TU(PPOBBIX, AHATIOTOBBIX U3MEPHU-
TEJIBHBIX TPUOOpaxX IJIsi H3MEPEHH s DICKTPUUCCKHX H
HENIEKTPUUECKUX BEJTMYHMH MPUMEHUTEIHLHO K 00bEKTaM
npoecCHOHATLHOM IS TEITHOCTH.

Mudp V (OIIK-6)-4




Baaners: HaBbikamu 1Sl OCYILIECTBIEHUS U IPOBEACHUS
W3MEPECHHUI Ha MHIYKIIMOHHBIX, COBPEMEHHBIX IU(PPOBBIX,
AQHAJIOTOBBIX U3MEPUTENBHBIX TPHOOpax AJisl U3MepeHust
AIEKTPUYECKUX U HEAJIEKTPUUECKHUX BEJTMUMH PUMEHUTEITBHO K
00BbeKTaM MPOQPECCUOHATHLHOM JIEITETEHOCTH U3MEPEHHSI Ha
WHIYKITMOHHBIX, COBPEMEHHBIX ITU(POBBIX, aHATIOTOBBIX
WU3MEPUTENbHBIX TPHOOpax AJsl U3MePEeHUsl dTeKTPUICCKUX
Y HEDJIEKTPUYECKUX BEJTMYHH MPUMEHUTETBHO K 00hEKTaM
po(heCCHOHATTBHOM AESTEILHOCTH

[upp B (OIIK-6)-4

3HaTh: MeToooruio pa3paboTKy TUIaHa SKCIEPHUMEHTATBHBIX

CrocoGHOCTD WCCIIEIOBAHUM, UX MIPOBEICHNS U AaHATM3A B PEJICMHON 3alUTE U
y4acTBOBAThH B aBromaruke [1udp: 3 (TIK-1)-4
MK-1 TUIAHUPOBAHUH, YMmern: QopMyupoBaTh 337a4d U BOMPOCHI ISl IPOBEICHUS
MOJITOTOBKE U SKCIEPUMEHTAITbHBIX MCCIICAOBAaHUN B PEICHHON 3alUTe U aB-
BBIIOJIHEHNY THITOBBIX ToMatuke [udp: ¥ (T1K-1)-4
OKCIEPUMEHTAIIBHBIX  |Biiagerb: MeTomuKon MpoBEeIEHHSI SKCIIEPUMEHTAITLHBIX HCCIIe-
HCCIICIOBAHNH T10 JIOBaHUH U ONTUMM3ALMH HAYYHO-TIPAKTUYECKUX PE3YJIbTATOB B
3a/laHHOM METOIMKE | nerreliHoi 3anmTe u aBTomarnke [udp: B (TTK-1)-4
3HaTb: MeTopl TEOpHH TUIAHUPOBAHUS SKCIIEPUMEHTA B PETIeii-
HOW 3alMTEe U AaBTOMATHKE, MAaTEMaTHYECKON CTaTHUCTHKH, TEO-
pun BepositHocTel, metposiorun [udp: 3 (1TK-2)-4
VYMmerb: CocTapisiTh IMJIaH TPOBEACHHUS SKCIIEPUMEHTATBHBIX
Cnoco6HOCTh 00pada- . N
HCCIIE/IOBAaHUM B peNieHOM 3alUTe U aBTOMATHUKE
TBIBaTh PE3YJIbTATHI
[1K-2 AMEDOHLI U OCYIIECTBISITh 0OpabOTKY pe3yJbTaToB ASKCIIEPHMEHTOB
W3MEepeHuit
p Mudp: Y (ITK-2)-4
Buaaners: HaBbikamy M0 COCTaBIICHHIO TUIaHA NPOBEICHUS HC-
CIIeIOBaHMN U 00pabOTKE PE3yJIbTaTOB KCIIEPHMEHTOB B peJicH-
Hoi 3ammre u aBromarrke [ngp: B (ITK-2)-4
3Hatb: OCHOBHBIE TEXHMYECKUE U TEXHUKO-3KOHOMHUYECKUE
MOKa3aTeNy, NpUMeHsieMble [l 00OCHOBAaHUSI TEXHUYECKUX pe-
C 6 nieHWd B 00JacTM  peNeHON 3allUThl W aBTOMATHKU
MOCOOHOCTH TIPOBO-
POBO 1 1ndp: 3 (TTK-4)-4
AT OOOCHOBAHHE .
. |YMeTb: OOOCHOBBIBATH MPUHATHE KOHKPETHOTO TEXHHYECKOTO
1IK-4 HPOEKTHBIX PEIIEHUI i
pemenns Hndp: Y (11K-4)-4
Baaners: IlpakTuecknMy HaBBIKAMHM COCTAaBJICHHS TEXHHUKO-
SKOHOMHYECKOTO OOOCHOBaHMS MPOCKTOB B OOJIACTH PEICHHOM
3aruThl ¥ aromaruku Ludgp: B (ITK-4)-4
3HaTb: OCHOBHBIE 3aKOHBI TEOPUM JIEKTPUUECKUX LIEnen pe-
neiHo# 3amuThl 1 aBTomatrku [udp: 3 (ITK-5)-4
T'oToBHOCTS OMpeE- N
Ymers: Omnpenensrs coctaB 000pyIOBaHUS I PENEHHON 3a-
JISITH TIApaMETPhI 000-
nwmthl 1 aBroMatuku [udp: V (TIK-5)-4
PYIOBaHMS OOBEKTOB
MK-5 . |Baagerb: HaBpikamy HCIIONIB30BaHUS  CIIEHUATIM3UPOBAHHBIX
- nipodeccroHaTLHOM

ACATCIIBHOCTHU

MAKETOB TPUKJIJHBIX KOMIIBIOTEPHBIX MPOTrpamM, MpeaHa3Ha-
YEHHBIX I pacdeTa CXeM U 3JIEMEHTOB OCHOBHOTO 000pY/I0Ba-
HUSI, BTOPUYHBIX IIETIEH, YCTPOMCTB PENICHHOM 3allMThl U aBTO-
matukd [ndp: B (IIK-5)-4




4 CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHDbI

4.1 O0beM TMCHUIIIMHBI M BU/bI Y4e0HOH padoThI

Bun yueOHo# padoThI Bcero CemecTpsl
4acoB Ne 7 Ne 8
4acoB 4acoB
1 2 3 4
AyIMTOpPHasi KOHTaKTHas padora (Bcero) 108 70 38
B ToMm uncie: - - -
Ulexrum (JT) 28 14 12
[Tpaxtrueckue 3anstus (113) 54 42 12
JlabopaTopusie padoTs (JIP) 26 14 12
BHeaynnTopHasi KOHTaKTHasi padora 4,5 2 2,5
B Tom uncne: 4.5 2 2,5
WHMBUAYAIbHBIE H TPYNTIOBBIC KOHCYIbTAIINH
CamocTosiTesibHasi padoTa 00yyaromerocs (CPO)** (Bcero) 67 36 31
PacuetHo-rpaduueckue padotsl (PI'P) 12 6 6
Kypcogas pabora (KP) 8 8
[ToaroroBka k 1abopatopHbIM 3aHATHIM (J13) 16 10 8
[Toaroroska k 3anstusim (113) 23 16 7
[ToaroroBka k mpoMexxyrounomy korTposo (I1TT1K) 8 4 4
IIpoMe:xxyTOUHasi aTTeCTAIUSA Ik3ameH (I) )72 ()36 )36
B TOM 4HcJe:
[Tpuem 7k3., yac. 1 0,5 0,5
Koncynbranus, yac 4 2 2
CPO, yac 67 33,5 33,5
NTOI'O: O6mas TpyA0eMKOCTh 4acoB 252 144 108
3ad4. e]l. 7 4 3

4.2 ConepxxaHue QM CUUILTHHBI

4.2.1 Pa3geanl (TeMbl) JUCUMIIJIMHBI, BUAbI YUeOHOI 1eITeJIbHOCTH U (POPMBI KOHTPOJISI

n/n

Ne ce-
MecTpa

HaumenoBanue pa3jaena
(TeMbl) JTUCHUILIHHBI

Buab1 yueOHoii neaTes1b-
HOCTH, BKJIIOYAS CAaMO-
CTOAATEJILHYIO PadoTy
00y4aroumuxcs
(B yacax)

DopMBbI TeKYIeH U IPOMEKY-
TOYHOM aTTecTanui

JIP | I13 |CPO|Bcero

N

516 | 7 8

Cemectp 7




1 CoBpeMeHHast m knaccu- | 4 | 4 | 4 | 4 16 [BXOmHOM KOHTPOJIb (YCTHBIN OMPOC)
YecKasi SJIEMEHTHBIE 0a3bl
YCTPOWCTB peIernHON 3a-
[T THI
2 [ TpuHLIIMT noctpoenus; 2 | 4 | 10| 8 24 rekymnui KOHTPOJb (KOHTPOJIbHBII
MaKCUMaJbHOM  TOKOBOM OTIPOC)
3amuTel ceTer 1o 1 kB
3 [ [puHUIMT TOCTPOCHUS 212 1]10| 8 22 |TeKyIui KOHTPOJb (KOHTPOJIBHBIMH]
MaKCUMAaJIbHOM TOKOBOM 0IpOC)
3aluThl ceteil Boie 1 kB
4 Jiupdepenumansupie To- | 4 | 4 | 10| 8 26 (TeKyLIUil KOHTPOJIb (KOHTPOJIbHBIN
KOBBIC 3aIIUTHI ompoc, PI'P)
5 JluctanimonHble 3ammThel | 2 | - | 8 | 8 18 [rexymmuii KOHTPOJb (KOHTPOIBHBIN
ompoc, PI'P)
6 BueayauropHast KOHTakT- | - | - | - - 2  |MHAMBHIYabHBIC U TPYIIIOBHIE
Has paboTa KOHCYJIbTallu1
7 [IpomexxyTouHas 36 |[Dk3ameH
aTTecTaIus
HUtoro 7 cemectp 14|14 |42 | 36 | 144
Cemectp 8
1 ApromaTtu3arus cuctem | 4 | 6 | 4 | 10 | 24 [BXOIHOI KOHTPOJH (YCTHBIN OMPOC)
PIIEKTPOCHA0KEHHUS TOPO-
TIOB U ITOCEJIKOB
2 ABTomaTuzauus cuctem | 4 | 6 | 2 | 8 20 (rekymuit KOHTPOJb (KOHTPOJIbHBII
PIICKTPOCHAOKEHUS TIPO- 0TIPOC)
MBIIIIEHHBIX MTPEANPH-
SITHI
3 [IpoTuBOaBapuiiHas aB- 20 -141] 8 16 (rexyuiuii KOHTPOIb (KOHTPOJIBHBIN
TOMAaTHKa CUCTEM 3JIEK- 0IpOC)
TPOCHA0XKECHUS
4 3anuTa 1 aBTOMaTuKa 20 -121]5 9  [rekymuii KOHTPOJb (KOHTPOJIBHBII
CIIELIMATBHBIX YCTAHOBOK ompoc, PI'P).
5 BueayauTopHas KOHTaKkT- | - | - | - - 2,5 |[MHIMBUIYAJIbHBIE U TPYIIIOBBIC
Has paboTa KOHCYJIbTAITH
6 [IpomexxyTouHas aT- 36 [Dk3ameH
7 TecTarus
HUtoro 8 cemectp 12 12|12 | 31 | 108
Bcero 28126 |54 | 67 | 252
4.2.2 JIekIIMOHHBIH KypcC
Ne | HaumenoBa- | HaumeHnoBanue Conepxanne JJeKIUA Bcero
/| HHe pa3jejia | TeMbl JeKIUHU 4yacoB
yueOHOM
AUCHHUILIMHBI




Cemectp 7

CoBpeMeHHas
1 KJlaccuye-
CKast 2JIEMEHT-
HbIC 0a3bl YCT-
[POMCTB pelen-
HOM 3aIlUThI

Beenenue. Bro-
[PUYHBIE perie TOKa
M HAIPSDKEHUS
KOCBEHHOTI'O JICHi-
cTBus. [Ipomexy-
TOYHBIE peie.

Hasznauenue peneiHON 3aluThl B CUCTEMAX DJIEKTPO-
cHaOxenus (COC). Bumbl mOBpeXICHNN, BBISBIISIEMBIX|
peneiinot 3ammrol. KoHCTpykuus U o0nacTh mpume-
HEHMsI BTOPUYHBIX pelie TOKa U HanpsbkeHus. IIpome-
PKYTOUHBIE pele, Ha3HadeHUe, KOHCTPYKIMSA, BUJBI,
00J1aCTh MPUMEHEHHUS IPOMEKYTOUHBIX pEJIe.

AHAJIOTOBBIC M3-
MEpUTETbHBIE pe-
ite. ABTOMaTH4e-
CKHE BBIKJIIOYATE-
UTH.

[ Ipenoxpanurenu
HaIPsDKEHUEM 10
u BhIlIE 1 KB.
[{udpossie pene
MaKCHMaIbHOM
TOKOBOM 3aIIIUTEI

KoHcTpykuus, Ha3HaueHHMEe U 00JacTh HPUMEHEHHS
QHAJOTOBBIX M3MEPUTENBHBIX perne. [IpuHuun paboTsl,
BU/IbI, KOHCTPYKLUS U 00JacTh MPUMEHEHHs aBTOMa-
TUYECKUX BbIKItoYareneil. [IpuHuun paGoThl, BUIBL,
KOHCTPYKIMSA U 00J1acTh MPUMEHEHHUS MPEJOXPaHUTe-
et HanpspkeHue 10 U Beime | kB. Bumbl u o6macTh
MpUMEHEHHS ITU(POBBIX pejie MaKCUMaIbHOM TOKOBOM|
BaIUTHI.

[IpuHIMn  110-

CTPOCHHUSI MaK-
CUMAaJILHOI TO-
KOBOM 3all[UTH]

ceteli 1o 1 kB

3amuTa JIeKTpU-
YECKUX CeTeH Ha-
npsbxenue 1o 1 kB
ABTOMATHYCCKIMU
BBLIKJIFOYATEIISIMH.
3ammTa dIeKTpU-
YECKUX CeTeH Ha-
npspkenue 10 1 kB
MJIaBKUMU TIPEI0-
XPaHUTEISIMH.

[ [pyHLIMN TEHCTBHS TOKOBBIX 3auT. [IpunImn no-
CTPOEHUSI MAKCUMaJIbHON TOKOBOM 3aILUThI ceTel 10 1
KB ¢ moMoIp0 aBTOMaTHYSCKUX BRIKITFOYATEIICH.
JlocToMHCTBa M HETOCTAaBKU PUMEHEHUSI aBTOMAaTH-
YecKuX BbIKItouaTeneit B cxema MT3. [Ipunuumn no-
CTPOCHHUSI MAaKCUMAJIbHOM TOKOBOM 3alIUTHI ceTei 110 1
KB ¢ nmomolpto nperoxpanurenei. JlocTonHcTBa U
HE0CTAaBKH MPUMEHEHUS MPEIOXPAHUTENCH B cXema

MTS3.

[ IpuHIMn no-
CTPOCHHUSI MaK-
CUMaJILHOM TO-
KOBOM 3aIlINTHI
ceTell BhIme 1
KB

OcHoOBHBIE TpeOO-
BaHMUS, IPEbSIB-
lIsieMBbIE K YCTPOH-
CTBaM pEJCHOMN
3amuThL. TokoBas
oTceuka. Makcu-
MaJIbHasl TOKOBast
3amura. Coriaco-
BaHKE 3aITUTHBIX
XapPaKTEPUCTUK
MaKCHMAaIbHBIX
TOKOBBIX 3aIlHT.

TpeGoBaHus, TpEIbSBISIEMbIE K PEJICHHON 3aluTe:
CEeNIEKTUBHOCTh, YYBCTBUTEILHOCTh, OBICTPO/ICHCTBHE,
Ha/Ie)KHOCTh, pe3epBHpoBaHHe. Tok cpalaTbiBaHuUS
TOKOBBIX peJIe.

MT3 c BbiiepkKOl BpeMeHH. OTIn4ne TOKOBOH OT-
ceuku oT MT3. Tok cpabarbiBanus oTceuku. Bpems
nercTBUs oTceuku. OCHOBHBIE TPUHITUITBI COTJIACOBA-
HUS 3aLIUTHBIX XapaKTEPUCTUK MAKCUMAJIbHBIX TOKO-
BBIX 3AILUT.

Jubdepenim-
QIBHBIE  TOKO-
BbIC 3allIUTHI

Jnddepennmans-
HbBIN TPUHIA 3a-
[IIUTHI SJIEMEHTOB
CHCTEM 3JIEKTPO-
cHaOxeHus. Jud-
(hepeHIaTbHas
3alUTa IOHU-
PKAFOIIIUX TPaHC-
(hopMaTopoB.

Hasnauenne u Buabl aud@depeHIHATEHON 3alTUThL
[Mpuaun  neiictBust  auddepeHnraibHOl  3alTUThL.
[TpononbHas nuddepeHnmanbHas 3ammra, [lomepey-
Hast auddepeHnnanbHas 3ammra. MepTBas 30Ha 3a-
muThl. OIeHKa MPOAONBHON W momnepedHoi mudde-
[PEHIIMAJIBHOM 3allUnThl. BHIbl NOBPEXKIACHUNM TpaHC-
(hopMaTOPOB U TUIIBI UCTIOIB3YEMBIX 3aIUT.

JndhepeHumans-

Buabl MOBpexAeHUN aCHHXPOHHBIX JBUraTElIeN U THU-




DIIEKTPOBUTATE-
TEeH.

Has 3alUTa KPYH-Ibl HCIOIb3yeMbIX 3ammT. OcoGeHHOCTH TuddepeH-
HBIX aCHHXPOHHBIX[[IMAIBHBIX 3aIlUT ACHHXPOHHBIX 3JIEKTPOJBHUIATEICH.

Buibl OBpEXIEHNUN CUHXPOHHBIX T€HEPATOPOB U THU-

Huddepen-mel ucmonbp3yembix 3ammr. OcodeHHocTn auddepeH-
[UajbHAsl 3aIIUTAMATBHBIX 3T CHHXPOHHBIX TEHEPATOPOB.

CUHXPOHHBIX  T€-
HEpaTOPOB.
Jucranunon- ([ Ipunin no- [Tpunun paboThl ucTaHIMOHHOM 3amuThl ([13). Op- 2
HBIC 3alIUTBI  (CTPOCHMSI TUCTaH- [raH, ONpeesstonmii pacctosnue 10 mecta K3. Pene
[MOHHBIX 3aIlIUT. (COMPOTHUBIICHUS. Brinepkka Bpemenu J13. Beidop yc-
JluctannmonHas  (raBok J13.
3aluTa JIMHAN
DIIEKTpOIepeayu.
Hroro 7 cemectp 14
Cemectp 8
ABTOMaru3a- |ABTOMaTHKa U Te- [Ha3HaueHue ycTpOMCTB aBTOMAaTHKU U TEIEMEXaHWKH| 2
(U] CUCTEM nemexanuka cuc- B COC. Tpu rpynmsl yCTpOHCTB aBTOMaTHKU U TEJe-
PIIEKTPOCHA0-  [TeM 3JIeKTpocHa0- MexaHuKu. OO0JacTh MPUMEHEHHUS! YCTPOHMCTB aBTOMa-
PKEHUS TOPOJIOB PKEHUS TUKU U T€IEMEXaHUKH.
1 TI0CEIIKOB IABToMaTtndeckoe |OcHOBHBIE TpeOoBaHMs K cxeMam ABP. ABP na nmog-| 2
BKJIFOUCHUS pe3ep-|cTaniusax. Beioop ycraBok ABP. Krnaccudukanus
Ba (ABP), Buner  |AIIB. TpeboBanus k ycrpoiictBam AIIB. Bpewm neii-
ABP ctBust ycrporictBa AIIB. AIIB ogHOKpaTHOro AencT-
ABToMatnueckoil Bus. AIIB MHOrOKpaTHOro JeiCTBUS.
[MOBTOPHOE BKJIIO-
yenue (AIIB) B
crcTeMax JJieK-
TPOCHAOXKEHUS
ABTomaruza- |Mcnonb3oBanue |ABP pesepBHbIx muHui. ABP cOOCTBEHHBIX HYX]T 2
L1VIST cucteMAIIB u ABP Bnoacranuuii u anektpoctaniuii. ABP ceKimoHHbIX
DIIEKTPOCHA0- |[CHCTeMax  3JIeK-BBIKIIOYATENICH Ha MMOACTAHIIHH.
PKEHUS MIPO-TPOCHA0KCHHSI
MBILLIEHHBIX
[IPEITPUATUI
ABTomaTnueckas |HasHauenue u obmacts mpumenenust AUP. «JlaBuna 2
4acTOTHAast Ha-HacToOThI» U «IaBuHA HanpsbkeHus» B COC. Bribop
rpy3ka (AYP) ycraBok AYP.
OcoOeHHOCTH pa-/ABapHitHBIC PEKUMBI U TPOTUBOABAPUITHAS aBTOMATH- 1
0otel  AYP  Haka Ha moactaHiusax ¢ C/I. OcoOeHHOCTH BBITIOJHEHUS
TOICTAHIINIX cpeneitHoi 3anmThl Ha noactaniusax ¢ CI1. ABromatu-
CUHXPOHHBIMH  [Ka M 3alIMTa Ha MOJCTAHIIUSIX C CHAHXPOHHBIMU 3JIEK-
DIIEKTPOABHUTATe- [TPOJBUTATEIISIMU, 00OPYIOBAaHHBIME YCTPOUCTBAMHU
IsIMUI MJIaBHOTO ITyCKa .
[IpotuBoaBa- |[Ipuniumn Bemon- | [IpuHimn paboTs! genurensHON 3amuThl. Hasnauenue| 1
puiiHas ~ aBTO-HEHMS MPOTHBO-  |TEIUTENbHBIX 3allUT. JlenurenbHas 3amuTa oT MoTepy|
MaTHKa CHCTEMaBapUIHOW aBTO- [MUTAHMS y3J1a C CHHXPOHHOM Harpy3kou. [lenurenbHasy
DIIEKTPOCHAO- |[MaTUKU 3allMTa MUHUMAJIBLHOTO HAMPSDKEHUS JJIs1 OTKIIFOUEHUS
PKCHHS Jlenutenbubie 3a- (C/I.
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ITUATHI

[TpotuBoaBapuii- [Pa3menieHne U OCOOEHHOCTH BBIMOJIHEHHS YCTPOMCTB — 2
Has aBTOMAaTHWKa [BAIllMThl U MPOTHBOABAPUMHON aBTOMAaTUKU Ha MaIbIX
Ha MaJbIX IE€K-  PIEKTPOCTAHIMIX.
TPOCTAHIUAX
4 [BamuTa u aB- [3amUTa U aBToMa- (3anuTa oT MHOorodasHeix K3. 3ammuTa oT meperpys3ok. 2
TOMAaTHKa CIie- TUKa KOHACHCAa-  [3allliTa OT MOBBIIICHHOT'O HAMPSKEHUS.
[[UAJIbHBIX YC- [TOPHBIX YCTaHO-
TaHOBOK BOK
Hroro 8cemectp 12
Bcero 26
4.2.3 JIaGopaTOpHBI MPAKTHKYM
Ne | HaumenoBanue | HammeHnoBanue j1adopa- Coneprxanue J1a00paTopHOi padoThI Bcero
/11 | pa3neJia AUCIu- TOPHOI1 padoThI JacoB
IJIMHBI
1 2 3 4 5
Cemectp 7
1 |CoBpemennas u [Mogenpoanne MT3 m-| IloBropenne Tteopernueckoro Mmarepuana. | 4
KJaccuueckast  |HUM DJIIEKTpoIiepeaayn COopka cxeMbl Ha JTaOOPATOPHOM CTEHIIE.
yIeMEHTHBIE CHsiTrie HEOOXOMUMBIX MoKa3aHui. Odopm-
6a3E1 YCTPORCTB JieHre 1abopaTopHOi pabOTHI.
penenHou 3a-
HIUTHI
2 (llpunmun  mo-MogenupoBanue MrHoBeH-| [loBropeHue Teopernueckoro Mmarepuana. | 4
CTpOeHHs Mak-|HOH TOKOBOH orceuky juHun| COOpka CXeMmbl Ha JIaDOPaTOPHOM CTEHJE.
CHMANBHOH  To- P IEKTpoIepenaun CHsiTrie HEOOXOMUMBIX MoKa3aHui. Odopm-
KOBOH  3AIIATH JieHre 1abopaTopHOii pabOTHI.
cereii 1o 1 kB
3 punamum mo-  |Mogaenuposanue MT3 panu-| [loBropenne Teopernyeckoro wmarepuana. | 2

IBHOM SJIEKTPUYECKON CETH
C OIHOCTOPOHHUM IMUTAHUEM

CTPOCHHS MaK-
CUMAaJILHOH TO-

KOBOM 3aIIUTEI

COopka cxeMbl Ha JIabOpaTOpPHOM CTEHIIC.
Cusitrie HEe0OXOAMMBIX MokazaHuid. OdopM-
JIeHUE J1a00opaToOpHOI PadOTHI.
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ceTed BpIIe 1
kB

4 |duddepenun- |MonemupoBanue — mudde-| [loBropenne Tteoperndeckoro wmarepuaia. | 4

ATbHBIE TOKO-  |PCHIMANbHON 3ammrthl Ju-| COOpka cxembl Ha JIaOOpPaTOPHOM CTEHJIE.
BBIC 3AIIATBI HUM HJIEKTPOIIepeaadun CHsiTrie HEOOXOMUMBIX MoKa3aHui. Odopm-
JIeHue 1Ta0bopaTopHO PabOTHI.
Hroro 7 cemectp 14
Cemectp 8

1 |ABromatuza- | ABTOMarmyeckoe BKItoue- | [loBropenne Teopernyeckoro wmarepuana. | 6
st cucteM| HUe pezepBHOro mnuTaHust | COOpka cXeMbl Ha J1aOOpaTOPHOM CTEHJE.
DIIEKTPOCHAO- | HATPY3KH CusiTne HeoOXoMMBIX mokazanuid. Odopm-
JKEHUSI TOPOJIOB JIeHUE J1a00opaToOpHOI PadOTHI.

Y TIOCEJIKOB

2 |ABTromaTtu3a- | ABTomarmueckoe TOBTOp- | [loBTOpeHne Teopetnueckoro Marepuana. | 6
uus cucreM| Hoe BkmoueHne JHUM | COOpKa CXeMbl Ha Ja0OpaTOpHOM CTEHJIE.
AJIEKTPOCHA0- | AJIEKTporepeaun CHsiTrie HEOOXOMMMBIX MoKa3aHui. Odopm-
KEHUS npo- JieHue 1abopaTopHOi PabOTHI.

MBILIUIEHHBIX
IIPEAITPUATUI
Hroro 8 cemectp
12
|Bcer0 \ 26
4.2.4 TlpakTnyecKkue 3aHATHS
Ne| HammenoBa- HaunmeHoBaHue CoaeprkaHue NPAKTHYECKOI0 3aHATHSA Bcero
n/n HUe pa3aeiia NPaKTHYeCKOr 0 4yacos
yueOHo 3aHATHUSA
AUCIHUILIHHBI
1 2 3 4 5
Cemectp 7

1 [puanmn mo-3ammra mIaBKUMU Ipeao- [IpeboBaHus K IUIABKUM NPEAOXpaHUTEsIM, HX| 4
CTpOCHHSI MaK-XPaHUTEISIMH YYBCTBUTEIBLHOCTb U CEJIEKTUBHOCTH. BbIOOD,
CHMATBHOI HOMHHAJIBHBIX TOKOB IUIABKIX BCTABOK. Texuu-
TOKOBOH 3aIIH- Heckue mnapamerpel npenoxpanutenend I[TH2,

. HITH2, ITP2
bl CCTEH 110 13amHTa pacuenurenssMu  [[peOOBaHMS K aBTOMATHYECKMM BBHIKIIouare-| 4
KB ABTOMATUYECKUX BBIKIIIO- [MM. BEIOOp HOMUHAIBHBIX TOKOB aBTOMAaTHYE-
gaTeen CKMX BBIKJIFOUATEJIeH M pacuenurenei. TexHu-
YECKHE MapaMeTphbl paclenuTeNIed aBToMaThye-
cknx BeIKIIoUareaer A3100, A3700, BA5000.
3amura npegoxpaHutens- (OCHOBHBIE TPUHIIMIBI COTJIAaCOBaHUS Npeno-| 2
MU ¥ paclENUTENIMU aB- [XpaHHUTENel U aBTOMaTUYECKUX BBIKIIOYATENeH.
TOMATHYECKUX BBIKIIIOUa- [OOecreueHne CeIeKTUBHOCTH.
TeJIe U MPEeIOXPaHUTEIICH.

2 [[Ipunrummn o- [ToKOBBIE 3alIUTHI OT MeX- [BeIOOp TOKa cpabaThiBaHUS MaKCUMaJbHBIX TO-| 4
cTpoeHHs Mak- [1y(Pa3HbIX KOPOTKHX 3a-  [KOBBIX 3alUMT B 3ajaHHOH cxeme. IIposepka
CHManbHO  MBIKaHUH YYBCTBUTEIBLHOCTH 3allUT MPH JalbHEM U
TOKOBOGH 3aIIH- OJIMHKHEM pe3epBHPOBAHUU. _

ToxoBbIC 3aITUTHI OT 3a-  [BeIOOp TOKa cpabaThiBaHUS MaKCUMaJbHOW TO- 4

TEI CETEH BBI-

MbIKaHHMA Ha 3€MJIIO B CC-

KOBOM 3alllMTHI B 33JJaHHOU CXEME C HCIOJIL30-
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nie 1 kB TSIX C U30JIMPOBAaHHON Hel- BaHueM pene PT-40.
TPaJIbIO
ToxoBble HanpaBieHHbIE |BpIOOp BBIAEPKKH BPEMEHH MaKCHMaIbHBIX TO-
BallUThI KOBBIX HaIIpaBJICHHBIX 3alllUT C HE3aBUCHUMOI]
BBIJICPKKOI BPEMEHHU B 33JIAaHHOU CXEME.

3 Muddepenmm- Jluddepenunanphas 3a- |CpaBHeHHE JBYXpeJeHON U TpexpeneiiHoW 4
ATBHBIE TOKO-IIUTa TpaHchopMaTopa nponobHOM  AuddepeHInaiIbHON  3alIuTh]
BBIC 3AIATDI TparcdopmaTopa.

Pacuer auddepeHnmnanbHON TOKOBOM oTceukw| 4
Tparcdopmaropa.
Judbdepennmanpras 3a-  [Pacuer mpomonsHON auddepeHnmanbHol 3a- 2
[I1Ta SJIEKTPOJABUTATENCH [IIUTHI IBUTATES.

4 |luctanmuoH- MakcuManbHas TOKOBas  |[PacueT MakcHMMajabHOM M MUHUMAJIBHON IJIWHB] 4

HbIC 3alUTHl [HAIpaBJIEHHAs 3aIIUTa ITMHUY, 3aIUIIAEMYI0 TOKOBOH OTCEYKOM.
Bb100p BBIICP)KKH BPEMEHHU MaKCUMAaJIbHOU TO- 2
KOBOI HalpaBJIECHHOW 3aIUTHI JIUHUU C IBYCTO-
[POHHUM MUTAHHEM.
Hroro 7 cemectp 42
Cemectp 8

1 |ABTOMaru3a- |ABTOMaTHuYecKoe NOBTOP-Bribop u pacuer Tpexdaznoro AIIB muuuum ¢ 4
U  CHUCTEMHOE BKIIIOUEHHUE TBYCTOPOHHUM IMUTaHUEM
HIIEKTPOCHAO0-

PKEHUSI  TOpo-
OB M TOCEI-
KOB

2 |ABromaru3a- |YcTpolicTBa pe3epBUpoBa- [Pacder ycTpoiicTBa pe3epBUpOBaHMS IpU OTKa-| 2
U CHUCTEMHUS MPU OTKa3e BBIKJIIOYA- [3€ BBIKJIIOUATEIS
DIIEKTPOCHAO- [Telist
PKEHUST ~ TOpo-

OB M TOCEI-
KOB

3 [IporuBoaBa- |ABTOMaTHueckuil BBOJ pe-Pacuer ycraBok ABP. Pene ogHokparHoro nei-| 4
puiiHas aBTO-3EPBHOTO MUTAHUS CTBUS
MaTHKa  CHC-

TEM 3JEKTpPO-
cHaOXEHUs

4 Bammurta U aB-ABTOMarhyeckass 4actoT-Pacuer ycraBok AUP 2
TOMaTHKa CIe-Has pa3rpy3ka
[UATBHBIX YC-

TaHOBOK
Hroro 8 cemectp 12
Bcero 54
4.3 CamocTtosiTeibHasA padoTa o0yuaromerocs
Ne | HammenoBa- | Ne Buasr CPO Bcero
n/n| HyAe pasaena | n/m JacoB
(TembI) qUC-
HHUILIMHBI
1 2 3 4 5
Cemectp 7
1 ‘COBpeMeHHaH \1.1 ‘HO,I[FOTOBKa K BBIIIOJIHEHHIO J1abopaTopHOoil padotsl. [loaroroBka 1<| 2
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U KJaccuye- BBITTOJIHEHUIO Pa3JIeNIOB pacyeTHO-rpaudeckoi paboThl.
cKast ane-|1.2 |CamocrosTenbHOE H3ydeHHEe MaTepuana mo teme: «KoncTpykuus| 2
MEHTHBIE 0a- 3IEKTPOMArHUTHOTO PeJiey.
36l YCTPOMCTB CamocrosiTenbHOE HU3ydeHUe Marepuana 1o teme: «KoHCTpyk-
penerHon 3a- LU0 MHIYKIIMOHHOTO pesie Ha mpuMepe pese tumna PT-81».
IIUTBI
2 (I[IpuHuun 2.1 |I[logroroBka K BBIMOJHEHHUIO JabopaTopHO# pabotsl. [logroroska x| 4
MOCTPOCHUS BBITIOJTHEHHIO Pa3/IeJIOB pacueTHO-rpaduuecKkoil paboThI.
MakcUMaibHO 2.2 |BemmonHenue 3ananus no teMe: «CoBpeMeHHbIE BUIBI Mpenoxpa-| 4
71 TOKOBOM HUTEJIEW U aBTOMAaTHYECKUX BBIKIKOYATEIICH.
3alllUTHl CeTen BrimonHenue 3anaHus 1Mo TeMe MPaKTHYeCKOro 3aHATHs: «Bribop
1o 1 kB HOMUHAJIBHBIX TOKOB aBTOMAaTUYECKUX BBIKIJIIOUATEIICI».
[ToaroToBKa K BBIMOJHEHUIO Pa3JeioB pacueTHO-TpaduuecKoi pa-
60Th1. [ToATOTOBKA K MPAKTUYECKUM 3aHSATHUSIM.
3 |[TpunHIun 3.1 |I[logroroBka K BBITTOTHEHHIO JTabopatopHOi paboThl. [Togroroska k| 2
MOCTPOCHUS BBITIOJTHEHUIO Pa3J/ieJIOB pacueTHO-rpaduuecKoil paboThI.
MakcuManbHO (3.2 |CaMOocCTOATENbHOE W3ydYeHuEe marepuana no teme: «TokoBas Ha-| 6
7} TOKOBOH IIpaBJICHHAs 3alIATAY.
3aIUThl CEeTen CamocTosaTenbHOE H3ydeHHe Mmarepuana no teme: «TokoBas Ha-
BoIe 1 kB MpaBJIeHHAas 3alMTa HYJIEBOU MMOCIEI0BATEILHOCTIY.
[ToaroToBKa K BBIMOJHEHUIO Pa3JeioB pacueTHO-TpaduuecKoi pa-
60Th1. [ToATOTOBKA K MPAKTUYECKUM 3aHSATHUSIM.
4 |Iuddepennmal|4.1 |[TogroroBka K BBITOJIHEHHIO TabopatopHOi paboThl. [Togroroska k| 2
JHHBIE BBITIOJTHEHHIO Pa3J/IeJIOB pacueTHO-rpaduuecKoil paboThI.
TOKOBBIE 4.2 |CamocrosTenpbHOE M3yuyeHHWE Marepuana mo Teme: «OcoOeHHocTH| 6
3aLUTHI pene muddepennuanbaoit 3ammra A3T-11».
Brimonnenue 3ananus no teMe «Pacyer um BbIOOp HOMHUHAIBHBIX
TOKOB ILJIABKUX MPEJOXPAHUTEICH.
CamocrosiTeTbHOE HM3ydeHHE Marepuana mo Teme: «OcoOeHHoCTH
pene nuddepennpansaoit 3amutel PCT-15».
[ToaroToBKa K BBIMOJHEHUIO Pa3/eioB pacueTHO-TpaduuecKoi pa-
60Th1. [ToAr0TOBKA K MPAKTUYECKUM 3aHSATHUSIM.
5 |HuctanmumonH |5.1 |IloaroroBka k mpakTudeckum 3aHsaTusM. [loarotoBka k BeImosiHe-| 4
bI€ 3ALLUTHI HUIO Pa3fielIoB pacyeTHO-TpaduIecKoil paboTHI.
5.2 |lloaroroBka K MPOMEXYTOUHOU aTTtectanuu. Pabora ¢ kHWXHBIMH| 4
ucTouyHnkamu (ydeOHHMKaMH, 3anadHuKamu). Pabora ¢ 2JeKTpoH-
HBIMH UCTOYHUKAMHU.
Hroro 7 cemectp 36
Cemectp 8

1 Aptromatm3zarus (1.1 |[loaroToBka K BBIIOJIHEHHIO JabopaTopHod pabotel. Iloaro-| 6
CUCTEM DJIEKTPO- TOBKA K BBITIOJTHEHUIO Pa3/IeNIOB KypCOBOW pabOTHI.
cHaOeHHs T0-|1.2 |CaMOCTOSATENIbHOE HM3YYEeHHE Marepuana mo teme: «IKOHOMHU-| 4
pOIOB U TOCEIN- yeckasg 3((PEeKTUBHOCTh CUCTEM aBTOMATH3AIlMH 3JIEKTPOCHAO-
KOB xenus. [TonroroBka k nmpakTuyeckuM 3aHsATHsAM. [loaroroska k

BBITIOJTHEHUIO PA3/IeTIOB KYpCOBOW paOOTEHI.

2 Aptomatu3zarus (2.1 | [loarotoBka K BBITOTHEHHIO Ja0OPATOPHOI paOOTHI. 7
CUCTEM DIIEKTPO- [ToaroToBka K BBIMOJIHEHUIO pa3zenoB KypcoBoil pabdotsl. [loa-
cHaOXeHus To- TFOTOBKA K MMPAKTUYECKUM 3aHATHSIM.
pOIOB U TOCEIN-

KOB

3 [IporuBoasa- 3.1 |IloaroroBka K mpakTuueckum 3aHaTtusM. IlogroroBka k Bbl-| 4

puiiHas aBToMa- TTOJTHEHHIO Pa3/IelIOB KypCOBOM pabOTHI.
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THKa CUCTEM 3.2 |CamocrosTenpbHOe U3ydeHHe Marepuana 1o teme: «CormacoBa-| 4
3JIEKTPOCHA0- Hue neiictus ycrporicts ABP, AIIB, AUP».
KEHUS
3amura u aBto- |4.1 |[loaroroBka k npakTuueckuM 3aHsATusM. [lonroroska k Bemoin-| 4
MaTHKa CHelH- HEHUIO Pa3/ieNIoB KypcoBOU padOTHI.
aJbHBIX YCTaHO- CamocrosiTenbHOE U3YYEHUE MaTepuaia Mo Teme: «ABTOMATH-
BOK YecKOe pPEeryJupoBaHHE MOLIHOCTH KOHJIEHCATOPHBIX OaTapeit
10 HAIIPSKEHUIO CETU U IO TOKY Harpy3Ku».
Brimonnenue 3aganue 1mo teme: «Pacyer penerHON 3aliuThI
JIDII 10 kB ot K3 1 HEeHOpMaJbHBIX PEKUMOB pa-
OOTBIY.
4.2 [[loaroroBka K NMpPOMEXYTOYHOM arrectauuu. Pabora ¢ KHWXK-| 5
HBIMU HMCTOYHMKaMH (yuyeOHWKaMH, 3ajadyHukamu). Pabora c
AJIEKTPOHHBIMU UCTOYHUKAMH.
Hroro 8 cemectp 34
Bcero 70
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S INEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHUA J1JIA
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIINXCSA IO JTACIHUILIMHE

5.1 MeToan4yeckne yKkazaHus 1JIs OATOTOBKH 00YYAIOIIUXCS K JIEKIIUOHHBIM 3aHATHAM

[ToaroToBka K CaMOCTOSITENILHON paboTe HaJ JEKIMOHHBIM MaTepUaIoM JOJHKHA HAYMHATHCS
YK€ Ha CaMOM JIEKIIMU. Y MEHHE CIIylIlaTh, TBOPUYECKU BOCIIPUHUMATH U3JIaraéMblii MaTepHall - 3TO He-
00X0IMMO€ yCTIOBHE ISl €r0 MOHWMaHUs, HO 00YyYaroleMycsi HeJOCTaTOYHO TOJIBKO CIIYIIATh JIeK-
1ui0. B mporiecce JIGKIIMOHHOTO 3aHATH HE0OXOIUMO BBIICTSTh BaXKHBIE MOMEHTHI, BHIBOJIBI, aHATH-
3UpOBaTh OCHOBHBIE MOJOXKEHUS. Ecian mpu M3iI0KEeHUM MaTepualia ImpernojaBaTesieM co3/laHa Ipo-
OJieMHasi CHTYallus, BITaThCSA MPEeayraaTh JATbHEHIIINN X0 PacCyKIeHUH. DTO CIIOCOOCTBYET JTyd-
HIeMY YCBOEHUIO MaTepuaa JIEKIUU U 00JIeT4aeT 3allOMUHAHUE OTAETbHBIX BBIBOJIOB.

OpnHako, Kak Obl BHUMATEIHHO O0YYAIOMUKACA HE CITyIIaN JEKIHI0, O0mbInas yacTh nHpopma-
IIUU BCKOpE Toclie BocupusaTus Oynet 3a0bita. [IoaTOMy HEOOXOUMBIM YCIIOBUEM SIBIISIETCS KOHCIICK-
TUPOBaHUE JICKIMH. TakuM oOpa3oM, Ha JEKIUU OOYYAIOIIUICS TOJDKEH COBMECTUTH JIBA MOMEHTA
BHUMATENIBHO CIIYIIATh JICKTOPA, MPUKIAIbIBAs MAKCUMYM YCHIIUH I TOHUMAaHUS U3JIaraeéMoro ma-
Tepuaia U OJHOBPEMEHHO BECTH €r0 OCMBICIEHHYIO 3amuch. [Ipu 3TOM JeKuus He OJKHA IpeBpa-
IaThcs B YPOK-AMKTAHT. He Halo CTpeMHUThCS MOAPOOHO CIOBO B CIIOBO 3aMUCHIBATh BCIO JICKIIHIO,
KOHCIIEKTUPYHTE TOJIBKO camoe BaxkHOoe. CTapaiTech OTOUIBTPOBBIBATH M CKUMATh T10/1aBACMbIi Ma-
Tepual. [1o BO3MOKHOCTH 3allCH BEIUTE CBOUMHU CIIOBaMHU, CBOUMHU (DOPMYITHPOBKAMHU.

KoHcnekT neknuii 10bKeH ObITh B OTACIBHON TeTpaau. TeTpaab g KOHCTICKTa JICKIIHA TaKXKe
TpebyeT ocoboro BHMMaHus. Ee Hy)XHO caenath y1oOHO!, MPaKTUYHON U TI0JIE3HOM, BEIb KMEHHO OHA
SIBJIIETCS. OCHOBHBIM WH()OPMATUBHBIM UCTOYHUKOM TIPU MOATOTOBKE K PA3TMYHBIM OTYETHBIM 3aHS-
THUSIM, 3a9€TaM, YK3aMECHaM.

[Tpu KOHCTIEKTHUPOBAHUH JICKIIUK HEOOXOAMMO 00paIaTh BHUMaHUE 00yJaloNIuXcs Ha Pl
MIPABUIL:

— BecTtu KOHCIIEKT HEOOXOUMO B OTJEIBHON TETPaH, T. K. pa3pO3HEHHBIC JIMCTHI, KaK MPaBUJIO,

BCET/Ia TEPAIOTCSL.

— 3amucu OCyIIECTBIATh MAKCUMAJIbHO YETKO U SICHO, YTO OBl B JajbHEiIIeM He BO3HUKAlla He-
00XO0AMMOCTD B «pacuIn(ppoBKe» COOCTBEHHBIX 3aITUCEH.

— YBeIu4uTh CKOPOCTH MHchMa 10 120 OYKB B MUHYTY.

— Ilpu 3anMcu KOHCNEKTOB OCTaBIATH MOJS, ISl MOCIHEAYIOMIMX MOMETOK, B TEKCTE BBIIETATH

TEMBI, Pa3Aeibl, KIIFOUYEBbIE MOMEHTHI.

— B xoHCnekTe 1o BO3MOXHOCTH MPUMEHSITh COKPAILIEHUSI CJIOB U YCIIOBHBIE 3HAKHU.

[Tocne mpocaymuBaHus JIEKIIUH HEOOXOAUMO MPOPadOTaTh U OCMBICIHUTH MOTYYCHHBIH MaTe-
puan. OT Toro HacKoJbKO d(PPEKTHBHO OOYUAIOIIMIACS 3TO CACNACT, 3aBUCUT U MPOYHOCTH YCBOCHHUS
3HAaHUHU, U, COOTBETCTBEHHO, KAU€CTBO BOCIIPHUATHS MPEACTOSIIEH JIEKIINH, TaK Kak OH OoJjiee LeeHa-
IpaBJIEHHO OyJIeT e€ caylaTh.

16



Ilepen xaxmoi mocieayrouien JeKIHed peKOMEHIYeTCS MTPOCMOTPETh MaTeprall MO MPEIbIay-
nieit ekuuu. OTBIT MOKa3bIBAET, YTO MPEICECCUOHHBIN MITYPM HEMPOAYKTUBEH, MaTepHal 3alloMUHa-
eTcst HeHanonro. Heo0Xoamm cucTeMaTH4ecKuii TPyl B TEUEHUE BCETO CEMECTpa.

5.2 MeToan4yeckne yKka3aHusi VI HOATOTOBKH 00y4YalOIIMXCs K JIa00pPaTOPHBIM 3aHATHAM

[ToaroroBka k 1a00paTOPHBIM 3aHATHUSAM U MPAKTUKyMaM HOCHUT Pa3iMuYHBIM XapakTep, Kak 1o
COJIepKAaHMUIO, TAaK M 110 CI0KHOCTU HcnoiHeHus. [IpoBeenue 3aqau sHEpreTHYECKOro 00ciIe10Banus
MpeJIoyiaraeT Xopoliee 3HAaHUE KOHCTPYKIUH, MPUHIUNA padOThl M3MEPUTENBHBIX MPUOOPOB, UX
BO3MOXHOCTEH, yMEHUE BHOCUTH CBOEBPEMEHHbBIE TIOMIPABKH JIJIs TIOJTY4eHHUs Oosiee TOYHBIX pe3ysbTa-
TOB, a TAK)KE METOIMKH 00pPabOTKH pe3yIbTaTOB.

MHorue mabopatopHbie 3aHATHS TPEOYIOT OOJIBIION HCCIEAOBATEIBCKON PaOOThI, M3YUYCHHS
JIONIOJTHUTEIbHOM HAYyYHOW M CHEUUATIbHOW TEXHUYECKOW JUTeparypsl. IIpexae yem NmpucTynuTh K
BBITIOJTHEHHIO TaKOW pabOThI, 00yJaroneMycsi HeOOXO0AMMO 03HAKOMHTBCSI 0OCTOSATEIBHO C COAepIKa-
HUEM 3aJ]aHusl, YICHUTH €r0, OLIEHUTh C TOYKH 3PEHHUs BOCHPUSTHUS U 3alIOMUHAHUSI BCE COCTaBIISAIO-
M€ €ro KOMIIOHEHTHI. TO OYeHb BAKHO, TaK KaK MPH MpopaboTKe COOTBETCTBYIOIIETO MaTepHraa 1o
KOHCIIEKTY JICKIIUU WJIU 110 PEKOMEHJIOBAHHOUN JTUTEpaType MOTYT BCTPETUTHCS OMpeneicHus], (aKThl,
MOSICHEHHSI, KOTOPbIe HE OTHOCATCS HEMOCPEICTBEHHO K 3afaHuio. OOy4aromuiicss JOHKEH XOPOIIOo
3HATh ¥ MTOHUMATh COJIEPIKAHUE 3aJIaHUsl, YTOOBI OBICTPO OICHUTHh M OTOOPATh HY)KHOE U3 YUTAEMOTO.
Jlanee, B COOTBETCTBUU CO CIIMCKOM PEKOMEHJOBAHHOM JUTEpaTyphl, HEOOXOAUMO OTHICKATh MaTepH-
aJl K TJaHHOMY 3aJlaHHIO TI0 BCEM TTOCOOUSIM.

Bech mogoOpanHbIil MaTepran HYKHO XOTS Obl OAMH pa3 MPOYMUTATh WM BHUMATENIBHO MPO-
CMOTpPETH MONHOCTHIO. [I0 X0ay UTeHHs MOMEYaloTCs T€ MECTa, B KOTOPBIX COJEPKUTCS OTBET Ha BO-
npoc, cGopMyIUPOBaHHBIN B 3a1aHuu. YuTas 1urepatypy o TeMe, o0ydaromuics J0HKEH MBICIEHHO
CIpamIuBaTh ceOsi, Ha KaKoi BOMPOC 3aJJaHUsl OTBEUAET TOT WJIM MHOH ab3all mpopadaThiBaeMOro moco-
6us. [locne Toro, kak MaTepual il OTBETOB MOJ00paH, JKENaTENIbHO XOTS Obl MBICICHHO, a JIyYllle
BCEr0 YCTHO WJIM K€ MMHCbMEHHO, OTBETUTh HAa BCE BOINPOCHL. B ciydae, ecnu oOHapyxuTcs mpoOen B
3HAHUSX, HEOOXOIMMO BHOBH OOPATHTHCS K JIUTEPATypHBIM UCTOYHHKAM U MPOPadOTaTh COOTBETCT-
BYIOIIUH paszesn. ToJIbKO Tociie TOro, Kak MpernoaaBaTelb YOSIUTCs, 4TO 00yJaronuics XOpOoIo 3Ha-
€T HeOOXOIUMBII TEeOPETUUECKHI MaTepuas, YTO €ro OTBEThl JOCTATOYHO apryMEHTUPOBAHbBI U JJOKa-
3aTeIbHbl, MOKHO CUYMTATh 00YYalOIIerocs MOArOTOBICHHBIM K BBIMOJIHEHHIO JJAOOPATOPHBIX padoT.

[lepen HagamoMm pabGoThl 0OyUaIOLIUICS JOHKEH OTBETUTh HAa KOHTPOJIbHBIE BOMPOCHI MPETO-
naBatens. [Ipu HEyIOBIETBOPUTENBHBIX OTBETaX OOYYAIOIIMUNCS HE JOMYCKAeTCs K MPOBEICHUIO Jia-
6oparopHoii paboTbl. OJHAKO OH JIOJDKEH OCTAaBaThCS B J1a0OPATOPUU U MOBTOPHO TOTOBUTHCS K OTBE-
Ty Ha KOHTPOJIbHBIE BONPOCHL. [IpH ycrenrHoi mOBTOPHON chade, e€Ciid 0 KOHIA 3aHATHUS OCTaeTCS
JIOCTAaTOYHOE KOJIMYECTBO BPEMEHH, MPENOoJaBaTelb MOXKET JOMYCTHTh OOyYaroIIerocsi K BBIOJHE-
HUIO pabOoThl, B MPOTUBHOM CiIy4ae 00yJaroluiics BHIOIHSAET paboTy B TOMOJHUTEIbHOE BPEMSI.

[Ipu mpoBeaeHNM HM3MEPEHH HEOOXOJUMO OCO3HABATh IIENIb PAOOThI, TOYHOCTh, C KOTOPOM
HY>KHO BECTU U3MEPEHUS, IPEACTABIATH ce0e MPABUIIBHO JIU MTPOTEKAET SKCIIEPUMEHT.

Jlaboparopnast paboTa CUMTAETCS BBIMOJHEHHON TOJBKO B TOM CiIy4yae, KOTJa OTYEeT MO HeH
NpUHAT. PeKOMEHIyeTcs COCTaBIATh OTYET cpasy IOCIie MPOBEACHUS paboThl, 3TO MO3BOJHUT COKpa-
TUTH TPYIO3aTPATHl HA €¢ OPOPMIICHUE U 3aIIUTY.

3amuTa 7a00paTOPHBIX padOT JOKHA MPOMCXOAUThH, KaK MPABUIIO, B Yachl, OTBEJACHHBIC Ha
naboparopubie 3aHATHSI. OO0ydyaronuiicss MOXKeT OBITH JOMYIIEH K CIeAyIoIIei 1adbopaTopHoil paboTte
TOJIBKO B TOM CJIy4ae, eCJIM Y HeTo He 3alUIIeHO He OoJiee ABYX MPEeAbIIyIuX padoT.
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5.3 MeToan4yeckune yKazaHus 1JIs MOATOTOBKH 00YYAIOMIUXCH K MPAKTHYECKUM 3aHATUAM

B mporecce moAroToBKM M MPOBENCHMS MPAKTHYECKUX 3aHATHNA OOYYAIOMIUNCS 3aKPEIISIOT
MOJIyYEHHBIE paHee TEOPETUYECKHE 3HAHUS, MPUOOPETAIOT HABBIKM MX MPAKTHUYECKOrO MPUMEHEHHS,
OTIBIT PAIMOHAIBHOW OpraHU3aIMu y4eOHOU paboThl, TOTOBSATCSA K cliadue 3a4éTa, 3a4eTa C OIEHKOM.

B Hauane cemectpa oOydaroniuiics moy4aroT CBOAHYIO MH(pOpMaIHiO 0 (hopMax MpOBEACHUS
3aHATUH 1 PopMax KOHTpoJis 3HaHUH. Toraa e 00ydaroerocs nperoCcTaBiIseTcsl CIHCOK TEM JISKIU-
OHHBIX W MPAKTUYECKHX 3aJaHUl, a Takke Temartuka pedeparoB. Kaxxaoe mpakTHdeckoe 3aHATHE TI0
COOTBETCTBYIOILIEN TEMAaTUKE TEOPETUUYECKOTO Kypca COCTOUT U3 BOIPOCOB JJIsl TOATOTOBKH, Ha OCHO-
BE KOTOPBIX NMPOBOAUTCS YCTHBIA ONMpOC Kakaoro oOyuaromerocs. Taxke mocie M3y4yeHHs KakJoro
pasnena oOyJaronIuics 1uisl 3aKperieH!s TPOMICHHOT0 MaTepuraa:

® PpEIIAIOT TECThI, KOHTPOJIbHBIC 3a1a4H;
e 3amUIAloT pedepaTuBHBIE PAOOTHI MO JOMOJIHUTEIBHBIM MaTepUaAIOM Kypca.

[TockoNbKy aKTHBHOCTh OOYYArOIIETOCS HAa MPAKTHUYECKUX 3aHATUAX SBISETCS TPEIMETOM
BHYTPHCEMECTPOBOI'O KOHTPOJISL €r0 MPOABUKEHUS B OCBOCHUU KypCa, MOJITOTOBKA K TAKUM 3aHSATHU-
M TpeOyeT 0T 00ydJarouIerocss OTBETCTBEHHOTO OTHOIICHUSI.

[Ipu mOATOTOBKE K 3aHATHIO OOYYAIOIIUICS B TIEPBYIO OYEPEIb MOJKHBI UCIOIB30BATh MaTe-
puran JeKIUA U COOTBETCTBYIOIIMX JINTEPATYPHBIX UICTOUHUKOB. CaMOKOHTPOJIb Ka4€CTBA MOATOTOBKH
K Ka)XJIOMY 3aHSATHIO 00YyJaroIuiics OCYIIECTBIIAIOT, TPOBEPSIS CBOM 3HAHUS M OTBEYAasi HA BOIIPOCHI [T
CaMOIPOBEPKH MO COOTBETCTBYIOLIEH TEME.

BX0aHOM KOHTPOJIb OCYIIECTBIISIETCS IPENOAABATENEM B BUJE NMPOBEPKU U aKTyalIU3allUK 3HA-
HUN 00yYaIOIIMXCs TI0O COOTBETCTBYIOIICH Teme. BXOIHOWM KOHTPOIb OCYIIECTBISIETCS MpernoaBaTe-
JIEM IIPOBEPKOM KauecTBa U MOJHOTHI BHITOTHEHUS 3aJaHUS.

TuoBo# IJIaH NPAKTUYECKUX 3HAHUM:

1 H3znoxxeHue npernojgaBareaeM TEMbI 3aHATHs, €ro LieJIeH U 3a/1a4.

Brimaua npenogaBarenem 3aqaHusi 00y4aronierocs, He00X0AUMBbIE MOSICHEHUS.

3 BremonHeHus 3amgaHusi oOydarorierocs moja HabmoneHueM mnpernoaaBatens. OOCyXaeHHe pe-
3yJibTaTOB. Pe3rome npenogaBaressi.

4 OOuiee nMoABeIeHNE UTOTOB 3aHATHS MPENO/IaBaTeNIeM U Bbllaya IOMAIIHEro 3aJaHusl.
OOyyaromuiicss MpH MOATOTOBKE K IMPAKTUYECKOMY 3aHSITHIO MOXET KOHCYJIBTUPOBATHCS C

MIPENO/IaBaTeNIeEM U MOIy4YaTh OT HETO HABOJSIINE PAa3bSICHEHUS.

5.4 MeToanyeckne yKka3aHusi K KypcoBoii padore

KypcoBast pabora sBnsieTcs KBalM(PUKAIMOHHOM pPabOTON CTyneHTa U MOJBOAUT WTOTH
TEOPETUYECKOU U IMPAKTUYECKOW ITOATOTOBKU CTYZAEHTA 110 U3yd4aeMou aucuuiuivee. IIpu noaroroske
KYPCOBOM pabOThl 00yUYaIOIIMICS JOJKEH MOKa3aTh CBOM CITOCOOHOCTH W BO3MOYKHOCTH T10 PEIICHUIO
peanbHbIX MPoOJIeM, UCTIONIB3YS NOJIYUYEHHBIE B Ipoliecce 00y4YeHUs 3HaHUs. MeToIn4ecKue yKa3aHus
NO3BOJISIIOT O0ECNEYUTh E€IUHCTBO TPEOOBAaHWM, MPEIBIBIAEMBIX K COJEPXKAHMIO, KauyecTBy U
0(OpPMIIEHHIO KYpPCOBOTO IIPOEKTA.

KypcoBast pabora SBISIOTCS 3aKIIOYUTEIBHBIM TAIlOM U3yYeHHs] TUCHMIUIMHBI «PeneiiHas 3a-
IIMTAa U aBTOMATU3ALMsl AIEKTPOIHEPIETUUECKUX cUCTEM». IIpH ero BHINOJHEHUH HMCIIONB3YIOTCS BCE
3HaHUS, MOJyYeHHbIe OOYyYAlOMIMMHUCS B XOZ€ OOYYEHHS; 3aKPEIUISIOTCS HABBIKM O(QOPMIICHHS
pe3yabTaTOB yueOHO-MCCIEN0BATENBCKON padOThl; BBIBIAIOTCS YMEHHMS 4ETKO (HOpMYyIHpOBaTh, U

apryMEeHTHPOBAHO 0OOOCHOBBIBATH MPEVIOKEHUS U PEKOMEHJAINH 110 BEIOpaHHOM! TeMe.
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BrimonHeHnne KypcoBoi paboThl MPEAnoiaraeT KOHCYJIbTAlMOHHYIO IIOMOIIb CO CTOPOHBI
MIPEno1aBaTells.

B xone BbImosHEHHs] KypcOBOM paboThl 0Oyyarommiicsi JOJKEH IOoKas3aTh, B KakoiW Mepe OH
OBJIQJIENl TEOPETUYECKUMM 3HAHUSMU W TPAKTUYECKMMU HaBBbIKAMH, B KaKOW CTENEHU Hay4YUIICS
CTaBUTh HAYYHO-UCCIICIOBATENILCKUE MPOOJIEMBbI, JelaTh BBIBOJLI U 0000IIATh MOJy4YECHHBIC
pe3yabTaThI.

[ToaroToBKa KypcoBO#l pabOTHI UMEET LIEIBIO:

— 3aKpervieHue HaBbIKOB HAYYHOI'O UCCIIEIOBaHUS

— OBJAJCHHUE METOJIMKON MCCIECNOBAHNUS;

— yriyOlieHue TeOpeTHYEeCKUX 3HAHUM B MPUMEHEHHHM K KOHKPETHOMY HCCIIEIOBAaHUIO IO
aucuuiuinHe "PeneliHas 3aimmTa 1 aBTOMATU3AIMS AJIEKTPOIHEPTETUUECKUX CUCTEM"

5.5 MeToanueckne yKka3aHusi 10 CAMOCTOSITeIbHOM padoTe o0y4aromuxcst

CamocrositenpHas paboTa 00yJarommxcs BKIFOYAeT B ceOs BHIMOJTHEHUE PA3IMYHOTO poja 3a-
JAaHUH, KOTOpPBIE OPUEHTHPOBAHBI Ha 0oJjiee TIIyOOKOe YCBOSHHE MaTepHaja N3ydyaeMOi TUCIUILIHHEIL.
[To xaxxao¥ TeMe AUCHUILTUHBI 00YJaromerocs npeaiaraeTcs nepevyeHpb 3aaHnuil s CaMOCTOSITENb-
HOU pabOTHI.

K BBINOJIHEHHUIO 3aaHU Ul CAaMOCTOATENBHOM paboThl MPeABSBISAIOTCS clenyromue Tpedo-
BaHUs: 3aJ]aHUs JOJIKHBI UCTIONHSITHCSI CAMOCTOSITENIbHO U MPEJCTABIATHCA B YCTAHOBJICHHBIH CPOK, a
TaK)K€ COOTBETCTBOBATH YCTAHOBJICHHBIM TPEOOBAHUSM 11O O(POPMIIEHHUIO.

[Ipu BBITIOJIHEHUHU CAMOCTOSITENILHOM pabOoThl 00YyYaIOIIErocs CIeayeT:

® PYKOBOJCTBOBAaThbCS I'pa)MKOM MPOBEACHHUS CAMOCTOSTEILHON PabOThI;

® BHINONHATH BCE IUIAHOBBIC 3aJaHUs, BBIJABacMble MPEMOAABATENIEM JIJIsi CAMOCTOSITEILHOTO
BBHITIOJTHEHUS, U Pa30MpaTh Ha CEMUHAPaX U KOHCYJIBTALUIX HESICHBIE BOPOCHI.

® JCIIOJB30BaTh MPH MOJATOTOBKE COOTBETCTBYIONIMX HOpMATHBHBIX JTOKYMEeHTOB CeBKaBl' T TA
(Ipu yTBEP>KIEHUHU TaKOBBIX);

® [IpHU MOJATOTOBKE K IK3aMEHY MapajulesIbHO MPopadaThiBaTh COOTBETCTBYIOIINE TEOPETHUECKHE

U MPaKTUYECKUE Pa3/iesbl TUCUUTUIMHBI, (UKCUPYS HESICHBIE MOMEHTHI Ul UX 00CYXKIECHUS Ha

IIJIAHOBOM KOHCYJIbTALlUH.

[Ipy BBIMOJTHEHUH CAMOCTOSITETILHON pabOTHl MO AMCHUILUIMHE O0y4aromerocss HeoOXOIHMMO
MCII0JIb30BaTh OCHOBHYIO U JIOTIOJHUTEIBHYIO JIUTEPATYPY M0 AUCLUIIIIMHE.

TeMbl u BOIIPOCHI TJISl CAMOCTOATEC/IBHOI'O H3YUYCHUHA

BexTopHble AuarpaMMbl 1 pacdeT TOKOB KOPOTKOTO 3aMbIKaHUS.

OcobeHHOCTH pacyeTa TOKOB KOPOTKOTO 3aMBIKAHUS IS TICJICH PEICHHOM 3aIHThI.
OnHodaszHbie 3aMBIKAHUS B CETAX C TIYX03a3eMJICHHON M H30JIMPOBAHHON HEHUTPAIIBIO.
BexTopHble AarpaMMbl 1 pacdeT TOKOB.

KoHcTpykins U MapKupoBKa BBIBOJIOB TPaHC(OPMATOPOB TOKA.

6. CxeMbl 3aMeIIEeHUS U BEKTOPHBIEC AUarpaMMbl TPaHC(POPMATOPOB TOKA.

11. Cxembl coeAMHEHUS! BTOPUYHBIX 0OMOTOK TpaHC()OPMATOPOB TOKA U OOMOTOK pelie.
12. KoadunueHnt cxemsl Kak (HakTop, BIUSIOMINN Ha YyBCTBUTEIBHOCTD 3aLIUTHI.

13. CxeMbl TOKOBBIX OTCEYEK Ha MOCTOSSHHOM ONEPAaTUBHOM TOKE.

AR e
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14. Tok cpabarbiBanusi oTceuku. HecenekTuBHBIE TOKOBBIE OTCeUkH. CIOcOOBI 0OecrieueHus CeleK-
THUBHOT'O JICWCTBUSI HECEIEKTUBHBIX TOKOBBIX OTCEUEK.

15. CxemMbl MakCUMaJIBHOM TOKOBOM 3aIlUTHI C HE3aBUCHMOI BBIIEP)KKOI BpeMeHU cpabaThIBaHUS Ha
IIOCTOSIHHOM OIIEPAaTUBHOM TOKE.

16. BeiOop Toka cpabaThiBaHUS U BBIIEPKEK BPEMEHU CpadaThIBAHUSI MAKCUMATbHBIX TOKOBBIX 3aIITHT.

17. Cxembl MaKCHMAJIbHOM TOKOBOM 3aIIUTHI C 3aBUCUMOM OT TOKa BBIIEP’KKOIM BpeMeHu cpabaThIBa-
HUSL

18. TokoBasi TpexcTymneH4yaTas 3aiuTa.

19. Be16op mapameTpoB cpabaThIBaHUS TPEXCTYIIEHYATOM 3aIUTHI.

20. OneHka 4yBCTBUTEIBHOCTH TPEXCTYNEHYATON TOKOBOM 3aILUTHI.

21. InarpaMmMa BBIJEPKEK BPEMEHU TPEXCTYMEHYAThIX TOKOBBIX 3aIIMT.

22. Pene HanpaBlIeHUsI MOIIIHOCTH.

23. TokoBas HanpaBJIEHHAs OTCEUKA.

24. Cxema TpeXCTYyINeHYaTON JUCTAHIIMOHHOMN 3alllUThl HA TOCTOSIHHOM OTIEPAaTUBHOM TOKE.

25. BwiOop compoTuBieHUs cpabaThIBaHUS U OLICHKA YYBCTBUTEIBHOCTH JWCTAHIIMOHHOW 3aIUTHI.
Br16op mapameTpoB cpabaThiBaHUs ITPOIOTBHON MU PEpeHITMATIBHON 3aIUTHI.

26. 3amuThl, yCTaHaBIMBaeMble Ha TpaHchoOpMaTopax i BBISIBICHUS BHYTPEHHHUX TMOBPEKICHUN
(TpeboBanus [TYD).

27. I'a3oBas 3amura.

28. 3ammra TpanchopmatopoB oT BHemHNX K3 1 neperpy3ok. Beibop mapamerpoB cpabarbiBaHus 3a-
IINT.

29. Buapl 3a1MT, yCTaHABIMBAEMbIX HA JIMHMSX 3JIEKTpoliepenadu ¢ HanpsbkeHuem 35 kB u 110-220
kB.

30. Cxembl 3amIMT, BHIOOP MapaMeTpoB CpadaThIBAHUS M MPOBEPKA YyBCTBUTEIHLHOCTH 3alIMT, YCTa-
HABJIMBAEMbIX Ha AJIEKTPOABUTaTENSIX C HOMUHAIBHBIM HampsbkeHueM Boie 1 kB.

31. 3amutsl reHepatopoB. OCOOEHHOCTH 3aIIUT T€HEPATOPOB, paboTarONIUX B OJIOKE C TpaHcpopMa-
TOPOM, ¥ TEHEPATOPOB, PaOOTAIOIINX Ha COOPHBIE IIIHHBI.

KoHTpoJbHbIe BONPOCHI JJIf 321HUTHI MPAKTHYECKUX 32124

1. Tl'a3zoBas 3amura.

2.3amuTa TpanchopmaropoB oT BHemHUX K3 u meperpys3ok. Beibop napamerpoB cpabaThiBaHUS 3a-
LIUT.

3.Be16op Toka cpabaThIBaHMsI U BBLAEPKEK BPEMEHU cpadaThIBaHUSI MAKCUMAJIbHBIX TOKOBBIX 3aIllUT.

4.CxeMbl MaKCUMaJIbHOW TOKOBOM 3allTUTHI C 3aBUCUMOM OT TOKA BBIJEPIKKOM BPEMEHH CpadaThIBaHUSI.

5.I'a3oBas 3ammura

6.Metozpl pacueTa TOKOB KOPOTKOT'O 3aMbIKAHUS

7.CxeMbl BKIFOUECHHS TPAaHC(HOPMATOPOB HAMIPSKEHUS, UX MTOTPEIIHOCTH, TTOHITHE KOd(p(UIlMeHTa
CXEMBI.

8.Peneitnas 3ammra Tpancgopmaropos. [lonstue u BUbl.

9.0co0eHHOCTH peNIeHOM 3alUThl BBICOKOBOJIBTHBIX 3JIEKTPOIBUTATEIICH.

10.0cobeHHOCTH peNeitHOM AU Thl HU3KOBOJIBTHBIX DJICKTPOIBUTATEIICH.

11.XapakTepruCTUKH MIABKUX MPEIOXPAHUTENEH, FJIEKTPOTEIUIOBBIX U TEMIIEPATYPHBIX pelie

12.Buapl noBpeXACHU, HA3HAYCHHUE W BBITTOJTHEHUE 3alIUThI CeTel HanpspkeHueM 110 1 kB.

13.Ilonsitue ABP

14.3ammTsl OT 3aMBIKaHUS HA 3€MJII0, pEarupyOIIUe HA TOKU U HAIIPSDKEHUS HYJIEBOU
MOCJIEIOBATEIbHOCTH YCTAHOBUBIIIETOCS PEKUMA.

15.TokoBast oTceuka. HazHaueHnue, mpuHIUI BBIOJHEHUS], TOCTOUHCTBA, HEIOCTATKHU.
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10.
11.

12.
13.
14.
15.
16.

17.

18.

19.
20.

21

23.

24.

25.

26.

27.
28.

29.

KoHTpoJibHBbIE BOPOCHI (CAMOKOHTPOJIb)

7 CemecTtp

Ha3nauenue peneifHON 3aIIMTHI ¥ aBTOMATHUKH B CHCTEMax 3JIEKTPOCHA0KEHUS

DneMeHTH! M PYHKIIMOHAIbHbIE YaCTH PeJICHHON 3aIlUThl U aBTOMATUKH

OyHKIUY pesieifHON 3aIIUThI U aBTOMATUKUA U OCHOBHBIEC TPEOOBaHUS, IPEIBSIBIIIEMbIC K 3TUM
yCTpOMCTBaM

OCHOBHBIE TPUHLIMIIBI ICUCTBUS PEICUHON 3alIUTHl U ABTOMATUKH

Knaccudukamnms pene.

ToxoBas orceuka. HazHaueHne, MpuHIUI BBIIOJHEHHUSI, JTOCTOMHCTBA, HEIOCTATKH.
MaxkcumManbHas TOKoBas 3amuTa. HasHaueHnue, NpuHIMI BBIITOJIHEHUS, IOCTOUHCTBA,
HEJ0CTaTKH.

Bropas cTyneHp TOKOBOM 3alIUThI - TOKOBAsk OTCEYKA C BBIIECPKKON BPEMEHU.

ToxoBast HarlpaBiieHHas 3amuTa. Ha3HaueHue, IpuHIUI BBIIIOJIHEHNUS, JOCTOUHCTBA,
HEJOCTATKHU.

CxeMbl BKIIFOUEHHS Pelie HAaIlpaBIeHUS MOIIIHOCTH.

[TpuHIIUTT NEHCTBUS, OCHOBHBIC OPTraHbl M BEIOOP MapaMeTpOB TOKOBOW HAMPABIICHHON 3aIIUThHI
Y TOKOBOW HaIpaBJICHHOW 3alIMThI HYJIEBOM MOCIEI0BATEILHOCTH.

JucranunonHas 3amura. Ha3HaueHue, IPUHLNIT BBIIOJIHEHM S, IOCTOMHCTBA, HETOCTAaTKH.
Cxemsbl 1 BEIOOp TapaMeTpoB CpadaTbIBaHUS AUCTAHIIMOHHOMN 3aIIUTHI.

TokoBas cTyneHuaras 3alura, ee cocrasistomue. [Ipumep.

Haznauenue u Buzpl 1uhepeHnnaibHbIX 3aluT.

Ocobennoctu pese auddepeHInaIbHON 3amuTs TpaHc(hOpMaTOPOB Ha IPUMEPE pelie
PHT-565.

Ocob6ennoctu pene nuddepeHInanbHON 3auThl TpaHcPopMaTopoB Ha mpumepe pene J3T-
1.

Ocob6ennoctu pene nuddepeHImanpHON 3auThl TpanchopmaTopoB Ha mpumepe pese PCT-
15.

OcCo0eHHOCTH U IPUHIIMI ACHCTBHS MTOJIYIIPOBOIHUKOBBIX pelie Toka (Ha nmpumepe PCT-80AB)
OcoOeHHOCTH M IPUHLIUT ISHCTBHSI HHAYKIIMOHHBIX pele Toka (Ha nmpumepe PT-80)

. OcoOeHHOCTH U MPUHIIMIT ACHCTBHS SJIEKTPOMAarHUTHBIX pelie Toka (Ha nmpumepe PT-40)
22.

YcerpolicTBa aBTOMaTUYECKOM YacTOTHOM pa3rpy3ku. [IpuHIuUI 1elCTBUS U OCHOBHBIE
TpeOOBaHMUS.
VYcerpolicTBa aBTOMATHYECKOTO TOBTOPHOTO BKJIIOUEHHMS. [[puHIMI 1€MCTBHUS 1 OCHOBHBIE
TpeOOBaHMSI.
VYerpoiicTBa aBTOMaTHYECKOT O BKIIFOYEHUS pe3epBa. [IpuHIun neicTBUsA U OCHOBHBIE
TpeGoBaHUSI.
[IpuHIMT 1EHCTBUS M OCHOBHBIC TPEOOBAHMS K aBTOMAaTUYECKUM PETYIISITOpaM BO30YKIeHUs
CUHXPOHHBIX T€HEPATOPOB.
PerynupoBanue HanpspKEHUS M pEaKTUBHOM MOIITHOCTH B CHCTEMaX 3JIEKTPOCHAOKEHU S
yCTPOMCTBAMH aBTOMATHUECKOIO PETyIUPOBaHUS BO30YKICHHUS.
MuUKpOIpoIIECCOPHBIE YCTPONCTBA PEJICUHON 3aIUTHl U aBTOMATUKH.
CxeMbl BKIIFOUCHHS TPaHC(POPMATOPOB TOKA, UX TOTPEIIHOCTH, TTOHATHE KOddpuimeHTa
CXEMBI.
CxeMbI BKJIFOUEHHUS TPaHC(HOPMATOPOB HAMPSHKEHUS, HX TTOTPEIIHOCTH, TIOHATHE
K03(pPHILIMEHTA CXEMBI.
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35.
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37.
38.

39.

40.

41.
42.
43.
44.
45.
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19.

Penetinas 3ammra TpanchopmaTopoB. [ToHsTHE U BUIBI.

OcoOEHHOCTH peNeHOM 3aIUThl BHICOKOBOJIBTHBIX JJICKTPOABUTATEIICH.

Oco0eHHOCTH PeIeHOM 3alIUThl HU3KOBOJIBTHBIX JIEKTPOIBUTATEIICH.

Haceimaromnuecs: pancGopMaTopsl TOKa

XapakTepUCTUKU TUTABKUX MPEAOXPAHUTEIICH, AIEKTPOTEIIOBBIX U TEMIIEPATYPHBIX pelie
KoncTpykuuu miaBkux npeaoxXpaHuTenei, 3IeKTPOTEIUIOBbIX U TEMIIEPATYPHBIX pelie
VYrpasisieMble NpeIOXPaHUTENN.

Kunkomerannuyeckrne caMOBOCCTAaHABIMBAIOIIMECS TIPEIOXPAHUTEIN.

CoBMECTHOE JIEMCTBHE TOKOBOM 3AIIMThI U YCTPONCTB AaBTOMATUYECKOTO MMOBTOPHOTO
BKJIFOYEHUS U aBTOMATUYECKOTO BKIIFOUEHHS pe3€pBa.

[IpuHIMIBI pacyeTa 3alUTHRIX XapaKTEPUCTUK aBTOMATHYECKHUX BBIKITIOYATENeH (cepuu A,
BA, «Qnextpon»)

3amuThl OT 3aMbIKAHUS HA 3€MJIIO, pEarupyrolire Ha TOKU U HAPSKEHUs HyJIeBOM
MOCJIEIOBATEIbHOCTH YCTAHOBUBIIIETOCS PEKUMA.

VYcrpolicTBa CUCTEMHOM TPOTUBOABAPUITHON aBTOMATHKH.

Buasl moBpexxaeHui, Ha3HaYEHUE W BBITIOJIHEHUE 3aIIUThI CeTel HanpsbkeHueM 110 1 kB.
VYcrpolicTBa 3alMTHOTO OTKIIOYEHUS.

3amnTa 1 aBTOMAaTHKa KOHJAEHCATOPHBIX YCTAHOBOK.

Oco0eHHOCTH 3alUThI U ABTOMAaTUKH TPAHCPOPMATOPOB IIEKTPONEUHBIX YCTAHOBOK.
Oco0eHHOCTH 3alUThI U ABTOMATUKH MOJIYIPOBOIHUKOBBIX MPEOOPA30BATEIHHBIX arperaTos.
3amuTa 1 aBTOMaTHKa IIUH.

Oco0eHHOCTH 3alUThI TeHEPATOPOB HampsikeHneM 10 1 kB.

Oco0eHHOCTH 3alIMTHI TEHEPATOPOB HAMpsDKeHUEM Boimie 1 kB.

8 cemecTp

Opranuzanus yrnpaBieHHsI CUCTEMO 3IEKTPOCHAOKEHHS.

DOKkoHOMUYECKask 3PPEKTUBHOCTh CUCTEM aBTOMATH3AIMH JIEKTPOCHAOKEHHUS.

OneMeHTHl (PYHKUIMOHAJIBHBIE YaCTH M OpPTraHbl YCTPOHCTB peNeiiHON 3alluThl U aBTOMATHKHU
CHCTEM 3JICKTPOCHAOKEHHUS .

[Tonstue AIIB.

AIIB nunauit.

ABTOMaTHYECKOE MOBTOPHOE BKJIIOYEHHE TPAaHCPOPMATOPOB.

AIIB cO0opHBIX IIUH;

AIIB snektponBurareneit HanpsokeHueM Hrbke 1000 B.

AIIB acuHXpOHHBIX ABHraresei Hanpsikenuem Boiie 1000 B.

. ABP pesepBHOil TnHIM; ABTOMaTHYECKOE BKIIOUCHHE PE3EPBHOTO TpaHchopmaTopa
. IIpunuuns! noctpoenuss AYP.

12.
13.
14.
15.
16.
17.
18.

YacrotHoe AIIB.

CornacoBanue neiicrsus ycrpoiicts ABP, AIIB, AYP.

IIpuMeHeHne aBTOMAaTUYECKON pa3rpy3KH 110 TOKY.

OTKJIOHEHUsI HANIPSDKEHUS ¥ eT0 BIMsHUE Ha padoty DI1.

[IpyuurHBl BOSHUKHOBEHUS OTKJIOHEHUSI HAPSIKEHUSI CETH.

Meroabl perynupoBaHus HAIPSHKEHUS.

ABTOMAaTHYECKOE PEryJIMPOBaHUE MOUIHOCTH KOHJICHCATOPHBIX OaTapeil o HanpsHKEHUIO CeTH
U 110 TOKY Harpy3KHu.

PerynupoBanre MONTHOCTH KOHACHCATOPHBIX OaTapei Mo HAMpaBlICHUIO PEaKTUBHOW MOIIHO-
CTH.
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20.
21.

22.
23.
24.
25.

26.
27.
28.
29.
30.

31

PerynupoBaHue MOIIHOCTH KOHJEHCATOPHBIX OaTtapell 10 BpEMEHU CYTOK.

PerynupoBanue MOIIHOCTH KOHJEHCATOPHBIX OaTapeil Mo yrity ¢ Mexay HamnpsiKeHUEM CETU U
TOKOM Harpys3KHu.

PerynupoBanue MOIITHOCTH KOHJICHCATOPHBIX OaTtapeil o HECKOJIBKUM BEITMUHNHAM.
ABTOMaTHYECKOE yIIpaBIEHUE CTATUYECKMMH KOMIIEHCATOPaMH PEaKTUBHON MOIIHOCTH.
XapakTepHbIe PeKUMBI PAOOTHI KOMIIEHCUPOBAHHOM CETH.

[TpuHIMIBI TOCTPOCHUS M (PYHKIIMOHAIBHBIE CXEMbl CHCTEM aBTOMATUYECKOH KOMIIEHCAIUU
€MKOCTHBIX TOKOB.

Ha3nauenue u BUABI yCTPONCTB TEIEMEXaHUKH.

[TpyHIMIBI yIIpaBIIeHUs MOACTAHIUSAMM.

Curnanusanys 1 KaHajbl CBS3H.

CoBpeMEHHbBIE YCTPOICTBA TEIEMEXaHUKH.

Haznauenune ACY.

. [IpunIuniel noctTpoeHus u crpykrypa ACYD.
32.

ABTOMAaTHYECKHE YCTPOWCTBA YIPABJICHUS peKUMaMu paboThl TpaHchopmaTopoB. Perucrpa-
1S DJIEKTPUUYECKUX MTPOLIECCOB.
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6 OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Ne | Ne ce- Buabi yueOHoii padoThI OoOpa3zoBaresabHbie | Bcero
n/m|MecTpa TeXHOJOTHH 4acoB
1 2 3 4
Jlekuus «AHAJIOTOBBIE U3MEPUTEIBHBIE PETIE)» Jlekuus-Buzyanu3zanusi. 2
2 IIpakTuyeckoe 3aHATHE «3alUTa PACUENUTENAMH aBTO-|CeMUHAP-PEIICHHE 2
MaTHUYECKHUX BBIKJIIOUATETECH». 3a1a4 U YIPaKHCHHUIA
Ha CaMOCTOSITEIbHOCTb
MBIIUICHHUS.
3 Jlekuus «3ammTa JIEKTPUYECKUX CeTel HanpsbkeHue 10 |[Jleknusa-Bu3yanusanus. 2
1 kB aBTOMaTH4eCKUMU BBIKJIIOUATEISIMHU. )
4 [IpakTnueckoe cemuHapckoe 3aHsaTue «TokoBble 3ammu- |CeMHUHap-pelIeHHe 2
Thl OT MEXAY(a3HBIX KOPOTKUX 3aMBIKaHU. 3alad U yNpaKHEHUM
7 Ha CaMOCTOSITEILHOCTh
MBIIUICHHUS.
5 Jlexmms «/IuddepeHnnanbHplii TPUHIUMT 3aIIUTHL 3Je- |JIeknusa-Bu3yanu3ammsi. 2
MEHTOB CHCTEM DJIEKTPOCHAOKEHHSL.»
6 [TpakTuueckoe 3anstue «IuddepernuanpHas 3amura CemuHap-penieHue 2
AJIEKTPOABUTATEIICH». 3a/a4 U YIPaKHEHUU
Ha CaMOCTOSITEIIbHOCTb
MBIIUICHHUS.
7 Jlekuus «lTpyHUIMIT TOCTPOEHUSI TUCTAHIIMOHHBIX 3alUT. |JIeKnusa-Bu3yanu3anus. 2
JIMCTaHIIMOHHAs 3aIMTa JTMHUM dJIEKTPONepeadn»
Hroro 7 cemectp 14
1 Jlekuus « ABTOMaTvKa U TEJIEMEXaHHKa CHUCTEM 3JIEKTpo- |JIeknusa-Bu3yanusanus. 2
CHAOKCHUSD.
2 Jlekuusa «Mcnonb3oBanue AIIB u ABP B cucremax sinek-|JIeknusa-Bu3yanusanus. 2
TPOCHAOKCHUS.
3 Jlexuus «IIpuHIUN BBINIOJIHEHUS IPOTUBOABAapUMHON aB-  |JIekuus-Bu3yanu3anus. 2
TOMATHKH. /[enurenpHble 3aUThD
4 8 [IpakTnueckoe 3anaTue «YcrpoiicTa pesepBupoBanus  |CeMHHap-peLIeHHe 4
IIPU OTKa3€ BBIKJIFOYATEIISD) 3ala4 W yNpPaKHEHUU
Ha CaMOCTOSITEIIbHOCTD
MBIIIUICHHUS.
5 Jlexuus «3ammra 1 aBTOMAaTHKa KOHIEHCATOPHBIX YCTaHO-|JIeKusa-Bu3yann3amnusl. 2
BOK»
Hroro 8 cemecTp 12
Bcero 26
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7 YYEBHO-METOJUYECKOE U UHOPOPMALIMOHHOE OBECIIEYEHUE
JUCIATLITAHBI

7.1 IlepeyeHb OCHOBHOM H JONOJHUTEIbHOM JUTEPATYPbI

OcHoBHas1 JiuTEeparypa:

bornanoB, A.B. MukpomnpoueccopHble yCTpOWCTBA PEJCHHON 3allMThl U aBTOMAaTU3allud B
AIIEKTPOIHEPTETUUECKUX CUCTeMax [DIEeKTPOHHBIH pecypc]: yueOHoe mocobue/ A.B. boraa-
HOB, A.B. boHmapeB. — DneKTpoH. TeKCTOBbIe naHHbIe. — OpeHOypr: OpeHOyprckuii rocy-
napctBeHHbIN yHuBepcutet, ObC ACB, 2016. — 82 ¢. — 8-987-903550-43-2. — Pexum noc-
tyna: http://www.iprbookshop.ru/69913.html

ComnoBbeB, A.JI. Peneitnas 3amura ropoACKuX dJiekTpudeckux ceter 6 u 10 kB [DnexkTpoHHbIii
pecypc]: yae6Hnoe mocobue/ A.JI. ConoBbeB, M.A. [llaban. — DNEKTPOH. TEKCTOBBIC JaHHBIE.
— CII6.: Tlomurexnuka, 2016. — 176 c. — 978-5-7325-1100-0. — Pexum noctyma:
http://www.iprbookshop.ru/59516.html

JlonmoJHUTeIbHAA JINTepaTypa:

AmnppeeB, B.A. Peneiinas 3ammra U aBTOMaTuka cHCTeM 3JeKTpocHaOxeHus [Tekct]: yueO.
nocobue.- 3-e u3., nepepad. u gom.- M.: Beicmr. mk., 1991.- 496 c.

I'enpdann, S.C. Peneitnas 3amura pacrpenenutenbHbix ceteid [Tekcer]: y4ue0. mocobue.- 2-e
u3a, epepad. u gom./ A.C. I'envdann- M.: Dueproaromusnar, 1987.- 368 c.

I'ypeBuu, B.M. MukpormnpoiieccopHble pene 3aliuThl [DIeKTPOHHBIA pecypc]: yCTpOHCTBO,
npobnemsbl, nepcnektuBsl/ B.W. ['ypeBnu. — DnektpoH. TekctoBble nanueie. — M.: UHppa-
Wnxenepus, 2013. — 336 c¢. — 978-5-9729-0043-5. — Pexum gocrymna:
http://www.iprbookshop.ru/13541.html

I'ypeBuu, B.1. Dnektpudeckue pene. YCTpoicTBO, IPUHIUI AESHCTBUSA U IPUMEHEHMS [ DIIEK-
TPOHHBINA pecypc|: HacToNbHas KHHTA AnekTpoTexHuka/ B.W. I'ypeBud. — DJIEKTPOH. TEKCTO-
Bele manHbie. — M.: COJIOH-ITPECC, 2011. — 688 c. — 978-5-91359-086-2. — Pexxum noc-
tyna: http://www.iprbookshop.ru/20929.html

Hpo3n, B.B. Peneitnas 3ammra nu aBToMaTHKa B 3JIEKTPHUECKUX CETIX [DNEeKTpOHHBIN pecypc]/.
— DJIeKTPOH. TeKCTOBbIE naHHble. — M.: U3narensckuit nom DHEPT'UA, AnsBuc, 2012. —
632 c. — 978-5-904098-21-6. — Pexum pocryna: http://www.iprbookshop.ru/22702.html
[ernos, A.W. TTocTtpoeHne cxeM peleidHON 3amuThl [ DIEKTPOHHBIN pecypc]: yuebHoe moco-
oue/ A.W. lllernoB. — DnexkTpoH. TeKcTOBbIe naHHble. — HoBocuOupck: HoBocubupckuii ro-
CyJIapCTBEHHBbIN TeXHMUECKUI yHuBepcuteT, 2012. — 90 ¢. — 978-5-7782-1938-0. — Pexum
nocryna: http://www.iprbookshop.ru/45137.html

7.2 MeToan4yecKkne MaTepHaJIbl

1. Peneiinas 3amura U aBTOMAaTH3aAIUs JICKTPOIHEPTETHUECKUX CUCTEM: MPAKTUKYM HJIs 00y-

YaIOMUXCsl Mo HampariaeHuo moarotoBku 13.03.02 «DnmekTposHepreTuka U JJIEKTPOTEXHUKAY/
JI.B.YepHoycoga. - Yepkecck: BUL] CeBKaBI'TTA, 2018.-20 c.

2. Penelinas 3ammTa ¥ aBTOMaTU3alMsI DJIEKTPOIHEPTETUUECKUX CHCTEM: YUeOHO-METOANUECKHE

PEKOMEHAIIMU T10 BBIMOJIHEHUIO KYpCOBOM padOThI Al 00YyYaIOLIMXCS M0 HAMPABIECHUIO MOJTOTOBKH
13.03.02 «2OnexTposHepreTrka u sekTpoTexHukay/ JI.B.Uepnoycosa. - Uepkecck: BUL] CesKasI'T -
TA, 2018.-25 c.

3.Peneiinas 3ammTa U aBTOMATU3AMMS JIEKTPOIHEPTETUUECKUX CHUCTEM: YU4eOHO-METOIUYCCKUE
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PEKOMEHJALMU K CaMOCTOSATENbHOM pabore A 00yd4aromuxcs MO HANpPaBICHUIO IOATOTOBKH
13.03.02 «2OnexTposHepreTrka u 3ekTpoTexHukay/ JI.B.Uepnoycosa. - Uepkecck: BUL] CesKasI'T -
TA, 2018.-16 c.

4.PeneiiHas 3amura ¥ aBTOMATH3alUs 3JIEKTPOIHEPreTUYECKUX CHCTEM: NMPAKTHKYM JAJs 00y-
Yaomuxcs Mo HampaieHuio noarotoBku 13.03.02 «OnekTposHepreTnka M AIIEKTPOTEXHUKA/
JI.B.Yepnoycosa. - Uepkecck: UL CesKaBI'TTA, 2018.-45 c.

5.Peneiinas 3amuTa U aBTOMATH3aIMs AJIEKTPOIHEPTETHUECKUX CUCTEM: YUeOHO-METOIUYECKUe
PEKOMEHJALMU TI0 BBITOJHEHHUIO pacyeTHO-rpauyeckol paboTsl 11 00ydaroluXxcs MO Harpaslie-

Huto noarotoBku 13.03.02 «OnexTposnepreTuka U snekTpoTexHukay/ JI.B.UepHoycosa. - Uepkecck:
BUIL] CeBKaBI TTA, 2018.-21 c.

http://window.edu.ru - Eqngoe 0KHO gocTyna K 00pa30BaTeILHBIM PECYPCAM:
http://fcior.edu.ru - @enepanbHblil HeHTP HHOOPMALIMOHHO-00PA30BaTEIBHBIX PECYPCOB;
http://elibrary.ru - Hayugas siekTpoHHass OnOInoTeKa.

7.3. UndopManoHHbIE TEXHOJIOIMH, THIEH3HOHHOE TPOrPAMMHOe o0ecreyeHue

JIM1eH3MOHHOE MTPOrpaMMHOE obecrieueHue PeKkBHU3UTHI TUIICH3HI/ JOTOBOPOB
Microsoft Azure Dev Tools for Teaching Nnentudukarop noanmucunka: 1203743421
1. Windows 7, 8, 8.1, 10 Cpox aeiictBus: 30.06.2022

2. Visual Studio 2008, 2010, 2013, 2019

5. Visio 2007, 2010, 2013 (IpoITICHHE TTOAMUCKH )

6. Project 2008, 2010, 2013
7. Access 2007, 2010, 2013 u 1. 1.

MS Office 2003, 2007, 2010, 2013 Ceenenus 00 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jluniensus 6eccpounas

Antusupyc Dr.Web Desktop Security Suite JIM1eH3UOHHBIN cepTUhUKAT
Cepuitnbnii Ne 8DVG-VI6F-H8S7-NRBC
Cpok nericteust: ¢ 20.10.2022 no 22.10.2023

Koncynbrant [1mroc Jorosop Ne 272-186/C-23-01 ot 20.12.2022 T.
Hudposoii 00pa3oBaTeNbHBINA pecypc JInuensuonuslit jorosop Nel(0423/2311 ot
[PRsmart 30.06.2023 r.

Cpok nericteus: ¢ 01.07.2023 no 01.07.2024

Becnmarroe I1O

Sumatra PDF, 7-Zip

HNHpopmManMOHHBIE TEXHOJTOTHH

1. YueOHas aynuTopus i IPOBEACHUS 3aHITHH JIEKITMOHHOTO THIIA:

Jluyenszuonnoe npocpammuoe obecneyenue.

OC MS Windows XP, Windows 7 Professional - mognucka Microsoft Imagine Premium.
Wnentudukarop noanucunka: 1203743421. Craryc: aktusHo 10 01.07.2020 r.:

MS Office 2013 (Open License: 61743639 ot 02.04.2013. Craryc: numeH3us 6eccpouHas).
Ce060010e npocpammuoe obecneyeHue.

7zip, Foxit Reader, WinDjView, LibreOftfice 3.

2. YuebHas aynuTopus AJs MPOBENCHHUS 3aHATHII CEMUHAPCKOro THIA, KypCOBOTO MPOEKTHPOBAHUS
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(BBITIOJIHEHUE KYPCOBBIX padoT), TPYMIIOBLIX U MHAUBHIYATbHBIX KOHCYIbTAIIUN, TEKYIIETO0 KOHTPOIIS
U IIPOMEXYTOYHOH aTTECTAIlNH.

JluyensuonHoe npoepammHoe obecneuerue:

OC MS Windows XP, Windows 7 Professional - mognucka Microsoft Imagine Premium.
Wnentudukarop noanucunka: 1203743421. Craryc: aktusHo 10 01.07.2020 r.:

MS Office 2013 (Open License: 61743639 ot 02.04.2013. Craryc: numeH3us 6eccpouHas).
C80600H0O€e npocpammuoe obecneyenue:

7zip, Foxit Reader, WinDjView, LibreOftice 3.

Y4eOHast OecriaTHbIC BEPCHSL:

Electronics Work Bench

3. [Tomernienune s caMOCTOSTENHLHON pabOTHI.

bubnmoredHo-u3naTeNbCKUA IEHTD:

Otaen oOcnyXUBaHUS MEYaTHBIMU U3TAaHUSIMHU.

JInneH3noHHOE MPOTrpaMMHOE O0eCTIeUeHHE:

OC MS Windows 7 Professional (Open License: 61031505 ot 16.10.2012. Craryc: nuuen3us oec-

CpouHas)

MS Office 2010 (Open License: 61743639 ot 02.04.2013 1. Craryc: nuuen3us 6eccpodnasi);

Dr.Web Enterprise Security Suite(AntuBupyc) ot 24.09.2018r. c/m: WH6Q-K21J-Q65V-1ELS6.

Cratyc: aktuBHO 10 26.09.2019 r.

Otaen oOcyXKHUBaHUS JIEKTPOHHBIMY U3/IaHUSMU.

JInneH3snoHHOE MporpaMMHOE o0ecrieueHue:

OC MS Windows Server 2008 R2 Standart (Open License: 64563149 ot 24.12.2014r.);

OC MS Windows 7 Professional (Open License: 61031505 ot 16.10.2012. Craryc: nuuen3us oec-

CpouHas)

OC MS Windows XP Professional (Open License: 63143487 ot 26.02.2014.

Craryc: nuiensus 6eccpodynasi)

MS Office 2010 (Open License: 61743639 ot 02.04.2013 1. Craryc: nuien3us 6eccpodnas);

Dr.Web Enterprise Security Suite(AntuBupyc) ot 24.09.2018r. c/m: WH6Q-K21J-Q65V-1ELS6.

Cratyc: aktuBHO 10 26.09.2019 r.

WNudpopmannonno-oudauorpadpudeckuii oTaes.

JInneH3snoHHOE MporpaMMHOE oOecrieueHue:

OC MS Windows Server 2008 R2 Standart (Open License: 64563149 ot 24.12.2014r.);

MS Office 2010 (Open License: 61743639 ot 02.04.2013 1.. Craryc: nuiieH3ust 6eccpodHasi);
Dr.Web Enterprise Security Suite(AntuBupyc) ot 24.09.2018r. c/m: WH6Q-K21J-Q65V-1ELS6.

Cratyc: aktuBHO 710 26.09.2019 r.
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8§ MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JIUCHUIIJINHBI

8.1 TpeGoBanus k aynuTopusiM (MoMeLIeHUSIM, MeCTaM) JIJIsi IPOBeeHUsl 3aHATHI

1. YueOnas aynutopusi AJis IPOBEACHUS 3aHATHI JICKIIMOHHOTO THTIA:

- HaboOp JIEMOHCTPAIIMOHHOTO 000PYA0BaHUs U Y4eOHO-HATJIATHBIX MOCOOUI, 00ecednBalOINX Te-
MaTHYECKHUE UIUTIOCTPALU: TIPOEKTOP, IKPaH, HOYTOYK;

- ClIeUaTN3UPOBaHHAs MeOEeIb: CTOJ MPETOoAaBaTeILCKUMA, CTYM JUIS TPENoAaBaTeis, CTOJI yaeHude-
CKHH, CTYJT YYCHUYECKUH, JOCKa ydeHnYecKas, TymOa kademapa.

2. YueOHas ayiuTOpHUs AJIs MPOBEACHUS 3aHATUNH CEMHHAPCKOrO TUIA, KypCOBOIO MPOEKTUPOBAHUS
(BBITIOJIHEHUE KYPCOBBIX paboT), TPYIIIOBBIX U WHIAMBUAYAIbHBIX KOHCYJIbTALUN, TEKYILIETO0 KOHTPO-
751 ¥ IPOMEKYTOYHOM aTTeCTALMM:

- TEXHUUYECKHUE CpeIcTBA O0yUESHHsI, CIyKallhe JUIsl PEI0CTaBIeHU yaeOHON nHpopManuu 00IbIION
ayIUTOPHH: TIEPEHOCHOU MPOEKTOP, MEPEHOCHOW HACTCHHBIM dKpaH, HOYTOYK, CHCTEMHBINH OJIOK, MO-
HUTOP, ToTTep, MDY

- CcHeLMaTUu3upoBaHHas MeOesb: CTOJ MPEenoJaBaTeIbCKUM, CTYI Ui IpenojaBaTess, CTOJI y4eHude-
CKHM, CTYJI Y4CHUYECKUN, CTOJI KOMIIBIOTEPHBIN, JOCKA YYEHUYECKAs.

3. IlomenieHue Uit CaMOCTOSATEIbHOM pabOoTHI.

bubnnoTedHO-n31aTeIBCKHUMN IIEHTD.

Otnen oOcinyXKMBaHUS TIEYATHBIMH W3JIAHUSIMH: KOMIUIEKT MPOEKIIMOHHBIN, MyJIbTUMEANIHOE 000py-
JIOBaHME: SKpaH HACTEHHBIH, IPOEKTOP, HOYTOYK; paboyue cToNbl Ha 1 MECTO, CTYIbSL.

Otnen oOcimyXUBaHUS SIEKTPOHHBIMHU M3IaHUSIMU: WHTEPAKTHUBHAsE CUCTEMa, MOHUTOP, CETEBOM Tep-
MHUHaJI, IEPCOHATBHBIN KoMIbIoTep, MDY, mpunTep, paboune cTosbl Ha 1 MECTO; CTYIIbS.
HNudpopmannonHo-oubauorpadpudeckuii OTAeN: NepCOHANbHBIM KOMITbIOTEp, ckaHep, MDY, paboune
CTOJIBI Ha 1 MECTO, CTYJIbA.

8.2 TpeOoBanus 000py10BaHUIO PA0OYNX MECT NpenogaBaTe/s H 00y4arouXxcst

1. PaGouee MecTo mpernoiaBaTessi, OCHAIIEHHOE HOYTOYKOM.
2. PaGouee mecTo 00y4aromerocs, OCHaIEHHOE KOMITBIOTEPOM C JIOCTYIIOM K ceTu «MHTepHeT», s
paboThl B AJIEKTPOHHBIX 00pa30BaTENbHBIX CpellaxX, a TaKkkKe JUIsl paboThl C 3JIEKTPOHHBIMHU y4eOHU-

KaMH.

8.3 TpeGoBaHus crienUAJTU3MPOBAHHOMY 000PY/A10BAHUIO

TexHuveckue cpencTBa 00ydeHHUsI, CIyKalye sl MpeIoCTaBICHUsT yueOHoH nHbOopMau O0IbIION

ayJIUTOPUU:

[TpoexTop Optoma X316 DLP( Full 3D) XGA(1024*768) 3200 ANSI Lm 2000 : 1, Composite RCA B

KOMILIEKTe HacTeHHbIN sKkpaH Screen Media Economy — 180*180 cm Matte White 1:1 ¢ HoyrOykom

Aser Packard Bell TE 69 KB-65204 G 1 T Mnsk 15.6 “ a6-5200/4GB/1 Tb/DVD-RW/WiFi/ BT/

Cam/Win8.- 1 mr.

JlaGopaTopHoe obopynoBaHue:

-Crenn s yueOHOM 1abopaTopuu

«PeneitHas 3ammTa 1 aBTOMaTuka B cucreMax snekTpocHadxkeHus» P3ACOCK1-C-K( B kommekre ¢

Hoyr6ykom Lenovo G 50).- 1 mr.

Y4yeOHO-HarIsIHbIE ITOCO0OU -

( PacipenenurenbHBIN MyHKT MOJCTAHIIMU , TPaHC(HOPMATOPHI TOKA, IIIMHBI, aBTOMATHYECKUE BBIKITIO-
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YaTelnu, pa3beIUHUTENN, PA3PIIHUKH, 3alUTHOE, U3MEPUTEIBHOE M KOMMYTAIMOHHOE 000pyI0OBaHUE
MO/ICTAHITHH. )

Criernanu3upoBaHHas MeOeb:

Crou yyeHnueckui — 9 mir.

Cryn yueHnyeckuit - 22 mr.

Crou npenoaBaTens — 3 IIT.

Cryn-kpeciio MArkuil npenogaBaTensi- 1 mr.
Ctyn MITKUN npenoaaBaTens — 2 MiT.
Ceiid- 1 mrT.

Kuawxkabiii mkad-1 mr.

10-nBepHbIif xKene3nslid mrad — 1 mrT.

bnok cunosoii 380/220- 1 mT.
Y4eOHO-HaTIATHBIE TOCOOUS -

JKanto3u BepTUKanbHbIe-31IT.

9 OCOBEHHOCTHU PEAJIM3ALIMU JUCHUIIJIMHBI U1 THBAJINJ10OB U JINIL C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbSA

Jlnst obecrieueHns 00pa30BaHMsT WHBAIMIOB M OOYYAIONIMXCS C OTPaHUYEHHBIMH BO3MOXKHO-
CTSMHU 3J0pPOBBs paspadaTwiBaeTcs (B cliydae HEOOXOJMMOCTH) aJalTHPOBaHHAs oOpa3oBaTeabHas
nporpaMMa, WHAWBUYAIBHBIH YIeOHBIH TUIaH C YYETOM 0COOCHHOCTEH MX MCUXO(PU3NIECKOTO Pa3BH-
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THS U COCTOSIHUS 3J0POBbs, B YACTHOCTU NPUMEHSETCSI MHANBUYAIbHBIN MTOAX0/ K OCBOCHHIO JUCIIH-
IUTMHBI, UTHAUBUIyallbHbIE 3aaHus: pedepaTsl, TUCbMEHHbIE pabOThl U, HAOOOPOT, TOIBKO YCTHBIE OT-
BETHl M JUAJIOTH, MHIUBUAYaJIbHbIC KOHCYJIBTAIMH, UCIIOIb30BaHUE NUKTO(POHA M OPYTrUX 3aluChl-
BAaIOLLUX CPEACTB JUIsl BOCIPOU3BENECHNUS JIEKIIMOHHOTO U CEMUHAPCKOr0 MaTepuana.

B nemsix obecneueHuss o0y4yaromuxcsi HHBAJIUAOB U JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSMU
3I0pOBbsI KOMIUIEKTYeTCsl (DOHJI OCHOBHOHM Y4eOHOU JUTEpaTypo, alaniTHPOBAHHON K OrpaHMYCHHIO
3JICKTPOHHBIX 00pa30BaTEIBHBIX PECYpPCOB, JOCTYIl K KOTOphIM opranu3zoBaH B BUIl Axkagemuun. B
O0ubIMoTEeKe MPOBOMATCS WHIMBUIYyaJbHbIE KOHCYJIbTALUU ISl JAHHOW KaTerOpUU IOJIb30BaTesei,
OKa3bIBAETCS TIOMOIIb B PETUCTPALIMU U UCIIOJI30BAHUU CETEBBIX U JIOKAIBHBIX 3JIEKTPOHHBIX 00pa3o-
BaTEJIbHBIX PECYPCOB, IPEAOCTABIISAIOTCS MECTA B YUTAIIBHOM 3aJI€.

Ipuioxenne 1
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MHHHUCTEPCTBO OBPA30OBAHUSI M HAYKHA POCCUMCKOM ®EJIEPAIINA
DenepajbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTe/IbHOE YUpeKIeHue
BbICIIEr0 00pa30BaHUA
«CeBepo-KaBka3ckasi rocyiapcTBeHHAsi TyMAaHUTAPHO-TEXHOJIOTHYeCcKas aKa-
AeMUsD)

YTBEPX/IEHO

Ha 3aceJaHuU Kadeapsl

« » 20 T.,
nporokoa Ne

3aB. kadenpoii (moamucek)
xenny6aeB A-3.P.(OHO)

®OH/JI OHEHOYHbIX CPEACTB

IO YYEBHOW JUCIUIIJINHE Peneiinas 3ammra 1 aBTOMaTH3a1MsI AJIEKTPOIHEPI€TH-
YECKHX CUCTEM

YpoBeHb 0CHOBHOM 00pa30BaTeIbHOM OaxanaBpuaT
NPOrpaMmblI

Hanpagsiienue noaroroBku (cnenuaibHocts) 13.03.02. DiekTposHepreTuka u sJiek-

TPOTEXHHKA

HanpasaenHocts (mpouib) OnexkTpocHabkeHHe

®opma o0yuyeHHs] OYHasd

HNucturyr (pakyabrer) CtpouTenbCcTBa U 3JIEKTPOIHEPTETUKHI

Kadgenpa OnexkTpocHab)eHHe

PazpaboTunk: Crapmuii mpernogaBarens Kadeapbl M.B. MyprazoB
«INEKTPOCHAOKEHU S

Yepkecck 2023 r.
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HACHOPT ®OHJA OIIEHOYHBIXS8CPEJICTB IO YUYEBHOM JUCIIUILINHE

PeneifHas 3a1uTa 1 aBTOMATH3aIUS ICKTPOIHEPIETUICCKUX CUCTEM

1 Komnerennun, popmupyembie B pouecce u3y4eHus JUCHUNINHBI

NHunekc @opMyIMpOBKa KOMIIETEHLIIUH

CrocoOHOCTh OCYIIECTBIISTH MIOUCK, XpaHEeHHe, 00pabOTKy W aHaIU3 HHQPOpMaIUN

OIIK-1 13 pa3IMYHbIX UCTOYHUKOB M 0a3 JaHHBIX, IPEACTABIATH €€ B TpeOyemoM popmare
C MCTIOJIb30BaHNEM UH()OPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJOTUI

OTIK-6 CriocoOHOCTB MPOBOAUTH N3MEPEHHS HNIEKTPUIECKUX 1 HEAIEKTPUUECKUX BEJIMUYMH TPH-
MEHUTEIIHHO K 00BheKTaM MPOGECCHOHATBHOMN JEATeTIHHOCTH

K- CriocoOHOCTH y4acTBOBAaTh B IUIAHMPOBAHHH, MIOATOTOBKE U BBIIOIHEHHH THIIOBBIX
HKCIIEPUMEHTAIBHBIX HCCIEA0BaHUN MO 3aJaHHOM METO/IUKE

[1K-2 CriocobHOCTH 00pabaThIBaTh pe3yIbTaThl U3MEPEHUN

[1K -4 CriocoOHOCTh TIPOBOIUTH OOOCHOBAHME TIPOSKTHBIX PEIICHUIA
['0TOBHOCTH OIPEIEIIATH TTapaMeTPbl 000PYI0BaHUS 00BEKTOB  MPOPECCHOHAITBLHOM JIes-

[IK -5 TEIBHOCTH

2 Jrtanbl GOpMHPOBAHNS KOMIIETEHIIMH B MPoLecce OCBOECHUS THCIIUMIUHBI

OcHOBHBIMU 3TaniaMu (POPMHUPOBAHUST YKAa3aHHBIX KOMIETCHIIMH MPH U3y4eHUH 00y4aroIero-
CA OUCHUIUIMHBL ABJISIFOTCA MOCICAOBATCIBHOC H3YUYCHUC COACPIKATCIIBHO CBA3AHHBIX MCIKIY CO6OI>'I
pasznenoB (TeM) y4eOHBIX 3aHATHHA. M3ydeHue Kaxaoro paszjena (TEMbl) MPEANojaraeT OBIAJICHHUE
o0yyaromerocsi He0OXOAUMBIMU KOMIETEHIUAMH. Pe3ynbrar arrectanuu oOydaronuxcsi Ha pas3iind-
HBIX dTanax (OPMHUPOBAHUS KOMITETCHIIMH MMOKA3bIBACT YPOBEHb OCBOCHHUS KOMITETCHIIUN 0Oydarorie-

TocCH.

OTanHoCcTh (OPMHUPOBAHUS KOMIIETEHIIUHM MIPSIMO CBA3aHA C MECTOM JUCLUIUIMHBI B 00pa30Ba-
TEJIbHOM IPOrpaMMe.

Paznennbl (TeMbl) TUCHUILIHHBI OIIK-

®opMupyemble KOMIIETEHIUH (KOIbI)

OIIK-1 6 [K-1 | TIK-2 | [IK-4 | ITK-5

Cemectp 7

Paznen 1. Tema 1. Beenenue. Bropuu-

HBIE peJie TOKa U HaIIPSHKEHUsI KOCBEH-

HOTO AeicTBus. [IpomexyTouHbie pe-
Je.

+ + +

Pasnen 1. Tema 2. AHaJIOroBLIE U3ME-
pHUTENbHBIE pere. ABTOMaTHUECKUE
BBIK/IIOYATEITH.
[IpenoxpanuTenu HaIPsKEHUEM 10 U
BBIIIIC 1 xB. lludpossie pene Mak-
CUMAaJILHOM TOKOBOH 3aIlIUTHI

Paznen 2. Tema 1. 3amuTa snekrpuye-
CKUX ceTel HanpsbkeHue Ao 1 kB aB-
TOMaTHYECKUMH BBIKIIOYATSIIIMU. 3a-
LIUTA AIEKTPUUYECKUX CETEH HarpsixKe-
Hue 10 1 kB mmaBkumu npeaoxpaHure-
JISIMH.

Paznen 3. Tema 1. OcHOBHBIE TpeOO-
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BaHUS, IPEIBSIBIIIEMBIC K YCTPOICTBaM
peneitHoi 3ammThl. ToKoBas OTceyKa.
MaxkcumanbHast TokoBas 3ammra. Co-

TJIACOBAHUE 3alIUTHBIX XapaKTEPUCTUK

MaKCHMAJIbHBIX TOKOBBIX 3aIlIUT.
Paznen 4. Tema 1. Tuddepennmans-
HBIN PUHITAIT 3aIIUTHI SJIEMEHTOB
cucteM 3eKTpocHadxkenus. ludde- + + + +
PEHIIMATIbHAS 3AIUTA TIOHKAFOIIINX
TpaHc(opMaTopoB.
Paznen 4. Tema 2. luddepentnans-
Hasl 3aIUTa KPYIHBIX ACHHXPOHHBIX
anexkTpoasurarenei. Auddepenm- + + +
aJIbHAs 3aIlMTa CHHXPOHHBIX TeHepa-
TOPOB.

Paznen 5. Tema 1. Ilpuniun nocrpoe-
HUS TUCTAHIIMOHHBIX 3aIuT. JlucTan-
[MOHHAS 3aIUTa JHHUN dJIEKTPOTIepe-

JTaum.

Cemectp 8

Pasnen 1. Tema 1. ABTOMaTHKA U Te-
JIeMeXaHHKa CUCTEM AJIEKTpOCcHa0Xke- + +
HUs
Pasnen 1. Tema 2. ABTOMaTHYECKOE
BKIItOueHus pesepsa (ABP), Buast ABP
ABTOMAaTHYECKOH MOBTOPHOE BKJItOUE- |+ + + + +
Hue (AIIB) B cuctemax anekTpocHa0-
HKEHUS
Pa3nen 2. Tema 1. Ucnionb3oBanue

AIIB u ABP B cucremax 3iekTpo- + + + +
CHaOXKEeHUS
Pazgen 2. Tema 2. ABTOMaTu4ueckas
yacToTHas Harpyska (AYP)
Pazgen 2. Tema 3. Ocobennoctu pado-
Tbl AUP Ha mojcTaHIUsAX C CHHXPOH- + +
HBIMU 3JIEKTPOJIBUTATEISIMU
Paznen 3. Tema 1. IIpunuun BeImod-
HEHUS POTUBOABAPUIHON aBTOMATUKUA| + + + + +
JenurenbHble 3aUTHI
Paznen 3. Tema 2. [IpoTtuBoaBapuiinas
aBTOMAaTHKa Ha MaJIbIX 3JIEKTPOCTaH- + + +
IUSIX
Paznen 4. Tema 1. 3amura u aBToma-
THKa KOHJICHCAaTOPHBIX YCTaHOBOK

3. Iloka3atenmn, KpUTEPUH U CPEACTBA OLEHUBAHMS KOMIIETEHUHH, (popMHUpYyeMBbIX B Ipolecce
HU3yYeHH s JUCHUINIMHBI
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OIIK-1 Cnioco0HOCTH OCYyHIECTBJISITH IOMCK, XPAHEeHH e, 00pa0oTKy 1 aHaIn3 HHGOPMALUK U3 PA3JINYHBIX HCTOYHUKOB U 0a3 JaHHBIX, IPEJCTABJATH ee
B TpedyemMoM ¢opmaTe ¢ HCNOIb30BAHHEM MH(POPMALMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHH

Inanupyemble pe3yJbTaTbl 00y4eHHs Kputepuu oneHHBaHUs Pe3yJILTATOB 00y4eHUsI CpecTBa OLEHHBAHUS Pe3y/ILTATOB 00Y-

(MoKa3aTe/ I IOCTIKEHHsI 33/I]AHHOTO YeHust
YPOBHSI OCBOEHUSI
KOMIIeTeHIIMIA)
HEY/I0BJIETBOPHTEILHO YAOBJIETBOPHTEILHO XO0po1Io OTIIMYHO Texymuii IIpomexxyTounas
KOHTpOIIb aTTecTalys
3narn: CoBpemeHHOe nporpamMvHoe | He 3Haer coBpemeHHoe mporpamm- | JleMOHCTpHpyeT —uyacTWdHble 3HaHms | JleMOHCTpupyer 3HaHMS coBpe- | JleMoHcTpupyer OTIINYHBIC
obecrieueHre, 3aKOHBI M METOJbI | HOE 0OECIIeYeHHE, 3aKOHbI 1 METO/bI | COBPEMEHHOTO HPOrPaMMHOTO | MEHHOTO HPOTPaMMHOTrO 00€C- | 3HaHMS COBPEMEHHOTO IpO-
HaKOILICHNS, nepegadn ¥ | HaKOIUICHHWS, Hepefadud H oOpaOOTKH | oOecledeHMs, 3aKOHOB U METOJOB | NEUYCHHS, 3aKOHOB M METOJOB | I'PaMMHOIO o0eCIIeueHHs,
00paboTkn UH(pOpMaIUH ¢ | mH}OpMAIUK C MOMOIIBI0 KOMIIbIO- | HAKOIUICHHs, Nepefiadn U 00pabOTKH | HAaKOIUICHHMS, MepeJauyn M oOpa- | 3aKOHOB M METOIOB HAKOILIC-
HOMOIIBIO KOMITBIOTEPHBIX | TEPHBIX TEXHOJOIUH, OCHOBBI (PyHK- | MH(OPMAIMK C MOMOLIBIO KOMITbIO- | GOTKHM MH(OPMALMK C IOMOIIBIO | HUA, Nepefayn M 00paboTKH
TEXHOJIOTHIA, OCHOBBI | ITHOHHPOBAHHMS JIOKATBHBIX M TJIO- | TEPHBIX TEXHOJOTHMH, OCHOB (DyHK- | KOMIBIOTEPHBIX  TEXHONOTWH, | MHpOPMAIUH C HOMOIIBIO
(YHKIIMOHUPOBAHHS JIOKAJIbHBIX W | OalbHBIX ceTeit I[MOHUPOBAHUS JIOKAIBHBIX W TJIO- | OCHOB (DYHKIMOHUPOBAHHS | KOMIBIOTEPHBIX TEXHOJOTH,
rI00abHBIX CeTeH He ymeer  oocyIecTBISATh MOMCK, | OabHBIX CeTel JIOKAJIbHBIX U TIOOAIbHEIX | OCHOB  (DYHKI[MOHHPOBAHUS
Hngp 3 (OIIK-1)-9 XpaHeHHe, 00paboTky u aHamu3 | Ilpu BHIIONHEHMM MOWCKA, XpaHEHHs, | ceTeit JOKAIbHBIX W TJIOOAIBHBIX
Ymers:  OcymecTBaaTh MOHCK, | HHpopMamuu 00 ycTpoiicTBax | 00paboTku W aHamm3a mHbopmaruu | [lpp  BemomHeHMM — IOHWCKa, | ceTeit
XpaHeHHe, o0pabOTKy W aHauM3 | peNeifHOi 3aIUThl M aBTOMATUKM | 00 yCTpoHCTBaX peleiiHOH 3aIlUThl | XpaHEHMs, oOpabOTKM M aHanu- | IIp  BBIONHEHMM — IOMCKa,
uapopMam 00  yCTPONCTBAX | CHCTEM OJIEKTPOCHAOKEHUS u3 | u aBTOMATHKH CHCTEM | 3a nHpopManun 00 | xpaHeHHs, 00paboTKH W
peleHHOH 3amuThl M ABTOMATHKU | Pa3NMYHBIX HMCTOYHHKOB M 0a3 | DIEKTPOCHAOXKEHHS U3 PAa3IMUHBIX | YCTPOMCTBAX peleHHOU 3amMTHl | aHamu3a uHGOpMAamuu o0
CHCTEM  3JIEKTPOCHAOXEHHsA W3 | JAaHHBIX, NPEAOCTaBIATh | WCTOYHMKOB M 0a3 JaHHBIX M | n ABTOMAaTHKH CHCTEM | yCTpOicTBax peneiHoi
pa3NIMYHBIX HCTOYHHKOB M 0a3 | HH(opManuro B TpeOyeMoM | MpenoCTaBIeHHH HH(GOPMANUH B | DIEKTPOCHAOKECHHS U3 | 3amMTBl M aBTOMATHKU
JTAHHBIX, mpenocTaBmATh | (opmare c HCTIONB30BaHUEM | TpebyeMoMm ¢dopmare C | pasNHYHBIX HCTOYHHKOB U 0a3 | CHCTEM  OJIEKTPOCHAOKEHUS
HH(pOpMALHIO B TpebyeMOM | HH(OPMAIMOHHBIX, KOMITBIOTEPHBIX | HCHOIb30BAHUEM JIAHHBIX M TIPEJOCTABICHUH | M3 PA3lIMYHBIX UCTOYHHKOB M
¢dopmarte c HCTIONB30BaHUEM | H CETeBBIX TEXHOJIOTUH nH(QOPMALOHHBIX, KOMIBIOTEPHBIX | HHpoOpManmuu B  TpedyeMoM | 0a3 HaHHBIX H IIPeJOCTaBIC- N u—_—
“H()OPMAOHHBIX, KOMIBIOTEPHBIX | He Bmameer  HaBbIkaMH MOHCKA, | M CETEBBIX TEXHONIOTWH JomyckaeT | ¢opmare C HCIONB30BAHHEM | HHU nabopManuu B 35
u CETEBBIX TEXHOJIOTHIT | XpaHeHHs, 0OpabOTKM UM aHalu3a | CYLIECTBEHHBIC OIIHOKH. UH(POPMAIMOHHBIX, TpebyemoMm  dopmate ¢ OHPI;_(;;’ KaameH
HIngp VY (OIIK-1)-9 nadopmanuu 00 ycrpolicTBax | Brnameer ormensHbIMM HaBBIKAMU | KOMIBIOTEPHBIX M  CETEBBIX | MCIOIb30BAHHEM
Baagers:  HaBelkaMm — momcka, | penefHOH 3aIqUTBl M aBTOMATHKM | IIOMCKA, XpaHEHUs, 0OpaOOTKM ¥ | TEXHONOTHWi JOIycKaeT Hecy- | HH(OPMAI[HOHHBIX, TeCTHPOBAHHC
XpaHeHus, OoOpadOTKM M aHaiu3a | CHCTEM 3JIEKTPOCHAOKEHHs U3 | aHanu3a MHPOpMAUUK 00 YCTPOMCT- | IIECTBEHHBIC ONIMOKH. KOMITBIOTEPHBIX M CETEBBIX
uapopMam 00  yCTpPOMCTBaX | pasNMYHBIX HMCTOYHHKOB M 0a3 | BaxX peledHOH 3aMUTHI U aBTOMATH- | Biageer — HaBbIKaMHM IIOMCKA, | TEXHOJIOTMII He JOIyCKaeT
peleHHOi 3amuTEl M aBTOMATHKU | JaHHBIX, HABBIKAMH | KM CHCTEM OJJEKTPOCHAOXKEHHS W3 | XpaHEHHUs, OOpaOOTKH U aHAIM3a | OIIHOKH.
CHCTEM  3JIEKTPOCHAOXEHWs W3 | NPEAOCTaBIeHMs HMH(OpPMauuM B | PasiMYHBIX MCTOYHUKOB M 0a3 maH- | mHpopmanmum o0 ycrpoiicTBax | Bmaneer HaBbIkamm momcka,
pa3NMYHBIX HCTOYHMKOB M 0a3 | TpeOyemoMm ¢dopmare C | HBIX, HABBIKAMH IPEJOCTaBICHUS | PENCHHOH 3aIIUTHl U aBTOMATH- | XpaHEHHs, oOpabOTKM U aHa-
JTAHHBIX, HaBBIKAMHU | HCIIOIb30BaHUEM nadopmanuu B TpebyeMoM dopmaTe | KM CHCTEM ODIEKTPOCHAOXKeHHs | ym3a uHbopMamuu o0  ycT-
npenocTaBieHHs HMHQOpManuM B | MH(POPMAIMOHHBIX, KOMITBIOTEPHBIX | C HCIONB30BAaHUEM HH(OPMALMOH- | M3 PA3IMYHBIX HMCTOYHHKOB M | POMCTBAX PEleHHON 3allUThI U
TpebyeMoM ¢dopmarte C | ¥ CeTeBBIX TEXHOJOTHH. HBIX, KOMIIBIOTEPHBIX M CETEBBIX | 0a3 HaHHBIX, HABBIKAMH IIPENOC- | aBTOMATHKH CHCTEM JIIEKTpPO-
HCIIOIB30BaHUEM TEXHOJIOTHI. TaBueHUs HMHGOPMAIMU B Tpe- | CHAOXKEHHMS W3 Pa3IHIHBIX

HH(l)OpMaLII/IOHHBIX, KOMIBIOTEPHBIX

OyeMoMm ¢dopmare ¢ HCIONB30-

HCTOYHMKOB M 0a3 JaHHBIX,

u CETEeBBIX TEXHOJOTHH. BaHUEM UHGOOPMALMOHHEIX, | HAaBBIKAMH  IPEJOCTAaBICHUSL
HnppB (OIIK-1)-9 KOMIIBIOTEPHBIX U CETeBBIX | MHpOpMAIMu B TpedyeMoM
TEXHOJIOTHI. (dopmaTe ¢ HCIONB30BaHHEM

UHPOPMALMOHHBIX, KOMIIBIO-
TEPHBIX U CETEBBIX TEXHOJIO-
THI B IOJITHOM oOBeMeE.




OIIK-6 CniocoGeH NpoBOAUTH M3MEPEHH ICKTPHUYECKHX U HEIEKTPHYECKUX BeJMYUH NPUMEHUTEJbHO K 00beKTaM NPo(decCHOHAIBHOM AesTeJIbHO-

CTH

ILnanupyembie pe3yJibTaTbl 00y-
yeHHsI (II0KA3aTe TN JOCTHKeHHsI

Kpurepuu oueHHBaHus Pe3y/IbTATOB 00y4YeHHsI

CpencrBa onieH-s1_pe3yJib. 00y4eH.

32JaHHOI'0 YPOBHS OCBOCHMSI Texymuit IIpomexyTounas
KOMIIeTeHIINiA) HEY/I0BJICTB YAOBJIETB XO0pO1IOo OTJINYHO KOHTPOJIb aTTeCTalus
3HaTh: 3HaTh YCTPOUCTBO MPHH- He 3naer ycrpoiicTBo YacTU4HO 3HaeT YCTPOWCTBO | 3HAET YCTPOMCTBO MPUHLIUI OTINYHO 3HAET YCTPOICTBO Vel OK3aMeH
LU IEUCTBUS, MHAYKLHUOHHBIX, TPUHIMI JeHCTBUS, WH- MIPUHIUI JeHCTBUS, MHIYK- JEUCTBUSI, MHAYKIHOHHBIX, TPUHIMI JEHCTBUS, MHIYKIHU- ompoc,

COBPEMEHHBIX IU(POBBIX, aHANO- | IYKIMOHHBIX, COBPEMEH- LUOHHBIX, COBPEMEHHBIX COBPEMEHHBIX IIU(POBBIX, OHHBIX, COBPEMEHHBIX IIHPPO- PTP

TOBBIX H3MEPHUTENBHBIX IPHOOpax | HEIX MU(POBBIX, AHAIOTO- U (POBBIX, AHATOTOBBIX M3~ aHAJIOTOBBIX U3MEPUTEIBbHBIX BBIX, aHAJIOTOBBIX U3MEPUTEIIb- TECTUPOBaHUE

JJ151 M3MEPEeHHsI YIeKTPIIECKIX 1
HEJIEKTPUYECKUX BEJIHUHH
TIPUMEHHUTEIBHO K 00bEKTaM
Tpo(heCcCHOHATBHOM JeSTETBHOCTH
Ingp 3 (OIIK-6)-4

YMmerb: OCyIecTBIATh U POBO-
JIUTH U3MEPEHNS Ha MHIYKINOH-
HBIX, COBPEMEHHBIX I (POBBIX,
AQHAJIOTOBBIX M3MEPUTENBHBIX
npudopax AJs H3MepeHHs
NEKTPUUECKHX U HEAEKTPUUYECKHX
BEJIMYUH IPUMEHHUTEIBHO K
00BeKTaM MpohecCHOHATIEHOM
nesrenbHOCTH Lngp ¥V (OITK-6)-4
Baapers: HaBbikamu 1151 ocy-
IIECTBIICHHS ¥ IPOBEICHNUS U3~
MEpEeHUH Ha HHIyKIINOHHBIX,
COBPEMEHHBIX ITU(POBBIX, aHAIIO-
TOBBIX H3MEPHUTEIBHEIX IPHOOpax
JJIS1 M3MEPEH sl SIEKTPHUYECKIX 1
HENCKTPUYECKHUX BEITMUHH
TIPHMEHHUTEIBHO K 00bEKTaM
Tpo(heCcCHOHATBHOM JeSTETBHOCTH
OuppB (OIIK-6)-4

BBIX U3MEPUTEIIBHBIX IIPH-
Oopax aJIst H3MepeHust
IMEKTPUIECKUX 1
HE3NEeKTPUIECKHX BETMUNH
MPUMEHUTENBHO K 00beKTaM
npohecCHOHATIBHOM
JIeSITEITLHOCTH

He ymeer ocymecTBisith U
TIPOBOAUTE U3MEPEHUS Ha
HHTyKIIHOHHBIX, COBPEMEH-
HBIX LIU(POBBIX, aHAJIOTO-
BBIX U3MEPUTENBHBIX MPU-
6opax MJIsl H3MepeHus
IMEKTPUIECKUX U
HE3NEeKTPUIECKHX BETMUNH
TIPHMEHHUTEITEHO K 00BbEKTaM
nipoeccHOHATBHOI
JIeSTeITLHOCTH

He Baaneer Hasnikamu
JUISL OCYIIECTBIICHHS U
MIPOBEICHUSI U3MEPEHUI HA
UHIYKIMOHHBIX, COBpE-
MEHHBIX HU(POBBIX, aHa-
JIOTOBBIX U3MEPUTEIBHBIX
npudopax AJsi H3MepeHust
IIEKTPUIECKUX U
HEIJIEKTPUYECKUX BEITHIIH
MPUMEHUTENBHO K 00bEeKTaM
npohecCHOHATIBHOM
JeATENBHOCTH

MEPHTEIBHBIX IPHOOpax
JJ151 N3MePeHHst
MEKTPUIECKHX 1
HENCKTPUYECKUX BEITMUHH
TIPUMEHUTEIBHO K 00bEKTaM
npohecCHOHATBHON
JIESITeITEHOCTH

YacTtuyHo ymeet
OCYIIECTBIISATH U IPOBOAUTH
H3MepeHHs] Ha HHIyKIMOH-
HBIX, COBPEMEHHBIX L(po-
BBIX, QHAJIOTOBBIX U3MEPH-
TENbHBIX Ipubopax IJs u3-
MepeHHs NEKTPUIECKUX U
HENICKTPUYECKHUX BEITMUHH
TIPHMCHHTEIBHO K 00BEKTaM
POHeCCHOHATIEHOM
JIESITEITEHOCTH

YacTuuHo BiajgeeT
HaBbixamu 1y1s1 ocy1ecTs-
JICHUS U TIPOBEJICHUS U3Me-
pEHHMIt Ha MHIYKIIMOHHBIX,
COBPEMEHHBIX LIU(POBBIX,
AQHAJIOTOBBIX M3MEPUTENBHBIX
npudopax AJs H3MepeHHs
IMEKTPHIECKIX 1
HEJIEKTPUYECKUX BEJIHUHH
TIPUMEHHUTEIBHO K 00bEKTaM
npodhecCHOHATBHON
JICATENIHOCTH

npudopax s H3MepeHHs
IEKTPIIECKIX 1
HENCKTPUYECKHX BETMUHH
TIPUMEHUTEIBHO K 00bEKTaM
npodhecCHOHATBHON
JIeATENIBHOCTH

‘YMeeT oCyIecTBISTh U IPo-
BOJIUTH U3MEPEHUS HAa HHIYK-
IMOHHBIX, COBPEMEHHBIX I (D-
POBBIX, aHAJOTOBBIX U3MEPU-
TENbHBIX Ipubopax IJs u3-
MepeHHs NEKTPUIECKUX 1
HENCKTPUYECKHUX BEITMYHH
TIPUMEHHUTEBHO K 00bEKTaM
npodhecCHOHATBHON
JIESITEITEHOCTH

Baaneer HaBbikamu s
OCYIIIECTBIICHHS U IIPOBEJIe-
HHSl I3MEPEHUH Ha HHAYKLH-
OHHBIX, COBPEMEHHBIX LIU(PO-
BBIX, QHAJIOTOBBIX U3MEPH-
TENbHBIX Ipudopax IJs u3-
MepeHHsl NEKTPUIECKUX 1
HEJIEKTPUIECKUX BEJIHUHH
TIPHMCHHTEIBHO K 00BCKTaM
POHeCCHOHATIHHOM
JIESITeITEHOCTH

HBIX IpHOOpax JJIsi M3MepeHust
IEKTPUYCCKHX M HEAICKTPHYCCKUX
BEJTHYHH [PHMEHHTEIIBHO K
00BbeKTaM mpodhecCHOHATHHOM
JeSITEIBHOCTH

OTIMYHO YMEET OCYILECTBIATh U
MPOBOJNTH U3MEPEHHUS Ha MHIYK-
LHOHHBIX, COBPEMEHHBIX LIU(PO-
BBIX, QHAJIOT'OBBIX H3MEPUTEIIb-
HBIX IpHOOpax IJIsi M3MepeHust
IMEKTPUYECKHX 1 HEANEKTPUIECKUX
BEJTHYHH [PHMEHHTEIBHO K
00BbeKTaM MpodhecCHOHATHHOM
JeSITEITBHOCTH

OtinyHo BiajgeeT Hapeikamu
JUIsL OCYLLIECTBIICHUS H TIPOBEJIC-
HHSl I3MEPCHUH Ha HHAYKIHOH-
HBIX, COBPEMEHHBIX LU(POBBIX,
AHAJIOTOBBIX H3MEPUTEIBHBIX
npubopax AJisi H3MepeHust
MEKTPUYECKHX U HEANEKTPUIECKUX
BEJTHYHH [PHMEHHTEIIBHO K
00BbeKTaM podhecCHOHATHHOMN
JIeSITeIBHOCTH
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IIK-1 Cnoco6HoCTh Y4JaCTBOBATH B IVIAHUPOBAHUH, MOATOTOBKE U BHINMO/JIHCHUH TUIMOBLIX IKCIICPUMEHTATbHBIX HCCJI€T0OBAHMI 110 33JaHHOI METOINKeE

ILnanupyemblie pe3syJib-
TaTbl 00y4YeHusi (MOKa3a-
TeJIN [OCTHKeHHsI 3a-

Kpnrepuu onennBanusi pe3yJibTaToB 00y4eHUsI

CpencrBa oneHUBaHusl pe3yJib-
TaTOB 00y4eHHsI

JIAHHOTO YPOBHSI OCBOE- HEy/I0BJIeTB YIOBJIETB XOpo1io OTJIMYHO Texymmit [Ipomexxyrounas
st KOHTPOJIb aTTecTalus
KOMIIeTEeHIIHI)

3HaTh: Merononoruto | Jlomyckaer — cymiect- | JleMoHcTpupyer — 4ac- | JleMOHCTpuUpyeT JleMOHCTpHUpYeT — 3Ha-

pa3pabOTKH TUTaHA IKCIIe- | BEHHBIC OIMMOKHW TIPH | THYHBIC 3HAHWS TP | 3HAHWS TpPH paspa- | HUSI M CHOCOOHOCTH

PUMEHTAJBHBIX MCCIIENO- | pa3paboTKe IJIaHa | pa3paboTKe IUIaHa 3KC- | OOTKE IUIaHa OSKCIe- | Mpu pa3paboTKe IIaHa

BaHWM, UX MPOBEICHUS U | SKCIIEPUMEHTAIBHBIX | MEPUMEHTAIBHBIX HC- | pUMEHTAIBHBIX ~ UC- | SKCIIEPUMEHTAIBHBIX

aHaIM3a B PEIICHHOM 3a- | UCCIIECAOBAHUM, UX | CIEIOBaHWi, X IPOBE- | CICNOBAHUM, HO JO- | UCCIEAOBAHUM, UX IIPO-

LIUTE U aBTOMATHKE MPOBENICHUS] M aHAIM- | ICHUSI U aHAJIM3a B pe- | MyCKaeT OIIMOKK MpY | BEACHUS] M aHamu3a B

Mudp: 3 (T1IK-1)-4 32 B PEJICHHOM 3alUTE | JISMHOW 3allliTe W aB- | MIX NPOBEICHWU U | PEJICMHOW 3aliure |

Ymerb: DopmynmupoBaTh | 1 aBromatuke. He | Tomaruke. [Ipu cocTas- | aHanmM3e B PENCHHON | aBTOMATHKE. 3Haer

3a4a4yd M BONPOCHI JUIA | 3HACT 3aJayl W BO- | JIGHUM 33/1a4 U BOMpPO- | 3alMTE W aBTOMATH- | 33/1a4d U BOIPOCHI JUIs

MIPOBEIEHUS IKCIIEPUMEH- | IIPOCHI JJIs1 TPOBEZE- | COB Uil IpoBeneHus | ke. He B monHOW Me- | mpoBeAEHHs AKCIEpH-

TAJIBHBIX UCCIIEAOBAHUNA B | HUS AKCIIEPUMEH- | SKCIIEPUMEHTATBHBIX pe  ZIEMOHCTpUpYET | MEHTAIBHBIX HCCIIENO-

PEJICIHOM 3allMTe U aBTO- | TAJIbHBIX HCCIIEIOBA- | UCCIEIOBAHUIT B pe- | yMEHUSI B COCTaBlie- | BAHUM B pEJIEHHON 3a-

MAaTHKe HUI B PENEMHOW 3a- | JISMHOM 3allluTe W aB- | HUM 3a]a4 U BONPO- | IIMTE M aBTOMATHKE. YcTHbIM

Mudp: vV (T1K-1)-4 IMTE W aBTOMATHKE. | TOMATUKE  JOMYCKaeT | COB JIs MpoBeneHus | Boageer  merommkoi ompoc, DK3aMeH
Baaners: Meromukoii | He Brnameer Meroau- | CyIIECTBEHHBIC OIIMO- | SKCIIEPUMEHTAIBHBIX | IIPOBEACHUS  AKCIIEPH- PI'P

MPOBENICHUS AKCIEPUMEH- | KO TPOBEICHMS dKC- | KA.  Brajaeer oTaenb- | UCCIEOBaHU B pe- | MEHTATbHBIX HCCIEN0- | TSCTUPOBAHME

TaIbHBIX HMCCIICAOBAHUM U | IEPUMEHTAJIBHBIX HMC- | HBIMA METOJAaMH NPO- | JEWHOW 3allUTe | | BAHUA WM ONTUMH3ALUHU

ONTHMH3ALIMM  HAY4HO- | CJICIOBAaHUM M ONTH- | BEJCHUA OKCIIEPUMEH- | aBTOMATHKe. Brane- | HAydHO-IIPaKTUYECKUX

MPAaKTUYECKUX — Pe3ysbTa-
TOB B PEJICHHON 3alMTe U
ABTOMATHKE

Mudp: B (T1IK-1)-4

MU3aLUU Hay4HO-
MPaKTUYECKUX pe-
3yJIbTaTOB B PEIEHHOU
3aIlUTE U aBTOMAaTHKE

TaIbHBIX  HCCIICIOBa-
HUA ¥ ONTUMH3ALNH
HAYYHO-TIPAKTHYECKUX
pe3ynbTaTOB B peeH-
HOM 3almTe U aBTOMa-
THKE

€T METoJaMHu IIPOBe-
JICHUS]  3KCIEPUMEH-
TaJIbHBIX HCCIIEA0Ba-
HUIl, HO JOITyCKaeT
OIIMOKK TIPH  OITH-
MHU3ALMM  HAY4HO-
NPaKTUYECKUX  pe-
3yJIbTATOB B peJeH-
HOW 3allMTe U aBTO-
MaTuKe

pE3YNbTATOB B peEICH-
HOH 3aIIuTe U aBTOMa-
THKE
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IIK-2 CniocodHOCTH 00padaThIBaTh pPe3yJibTaThl H3MEpPEHH I

IInanupyemble pe3yJib-
TaThl 00y4YeHHs1 (MOKA-
3aTeJIM  JOCTH/KeHHsl

Kpurtepuu oueHnBaHusi pe3yJbTaToOB 00y4eHUs!

Cpencrsa olleHUBaHHUS pe-
3yJILTATOB 00y4eHHs

32/IAHHOTO YPOBHS 0C- HEY0BJICTB YAOBJIETB XOpomIo OTJIMYHO TeKymH ITpomexyTouHas
BOCHISI 17} aTTecTanus
KOMIIeTCHIIHI) EOHTpOH

3narb: Meronps! Teopuu | He 3maer Meronp! | JleMoHcTpupyer uyac- | [leMoHcTpupyeT — 3HaHus | [leMOHCTpHpyeT 3HaHUS

IUIAHUPOBAHUSL  DKCIIe- | TEOPUM  IUIAHUPOBA- | TUYHBIC 3HAHUSI METO- | METOIOB TEOPHH IUIAHUPO- | O METOJax TEOpUM Iula-

pUMEHTa B pENEHHON | HUS DKCIEPUMEHTA B | JI0B TEOPUM IUIAHUPO- | BaHMS 3KCIIEPUMEHTa B pe- | HUPOBAHUS 3KCIIEPUMEH-

3al0MTE W AaBTOMATHIKE, | PEJICHOM 3alre W | BaHHS KCIIEPUMEHTA B | JICMHOM 3alllMTe W aBTOMa- | Ta B PEJICHHON 3alluTe U

MaTeMaTU4eCKOl CTaTU- | aBTOMATHKe, MaTeMa- | pEJIEMHOM 3allMTe U | TUKE, HO HE BJIAJEET OCHO- | aBTOMATHUKE, MaTeMarH-

CTUKH, TCOPHM BEpOAT- | THUECKOW CTAaTHCTH- | aBTOMATUKE, MaTreMa- | BAMH MATEMAaTHYECKOM CTa- | YeCKOM CTAaTUCTHKH, TEO-

HOCTEH, METPOJIOTUN KU, TEOPUU BEPOST- | THYECKON CTATUCTHKH, | TUCTUKHU, TCOPUU BEPOATHO- | PUM BEPOSITHOCTEH, MET-

Mudp: 3 (1IK-2)-4 HOCTEH, METPOJIOTHH. | TEOPUH BEPOATHOCTEH, | cTei, MeTposiorun. JlemoH- | pomoruu. ['oToB 1 ymeer

YMmersn: CocraBnate | He ymeeT coCTaBisITh | METPOJIOTUML. [Ipu | ctpupyer ymeHue B  €O- | COCTABIIATh IUIAH IIPOBE-

IUIAaH TPOBENEHWsI OKC- | IUIaH ~ IIPOBENCHUS | COCTABICHMM  IUIAHA | CTABJICHWM IUIAHA IIPOBE- | IICHUS SKCIEPUMEHTAIIb-

NEPUMEHTATBHBIX ~ WC- | SKCIICPUMEHTAIBHBIX | TIPOBEICHUS OSKCIEPH- | JICHHS SKCIIGPUMEHTAIBHBIX | HBIX UCCIICOBAHUIA B pe- | Y CTHBIA

CIICZIOBAaHUM B PEJIECHHOM | MCCIIEOBAHUI B pe- | MEHTAILHBIX MCCIEN0- | UCCICIOBAaHU B PEJICHHOM | JIGHHOM 3alluTe W aBTo- | OIPOC, SK3aMeH
3allUTe U aBTOMATHKE JEVHOM 3alMTIe U | BAHMH B  PEJICMHOM | 3alllMTe W aBTOMATHKE, HO | MaTHUKE PI'P

U OCYILECTBIAITh OOpa- | aBTOMAaTHKe 3allUTe U aBTOMATHKE | HE B IOJHOW Mepe OCyIlle- | U OCYIIECTBIATh 00pa- | TECTHUPO-

OOTKY pe3yJbTaTOB 3KC- | M OCYILIECTBIISITh 00- | JOIMYCKAaeT  CYIIECT- | CTBIAET 00paboOTKy pe3yib- | OOTKY pe3ylbTaroB JKC- | BaHHE

HIEPUMEHTOB
Mudp: V (I1IK-2)-4
Buaaners: Hasbixkamu 1o
COCTaBJIEHUIO IaHa
NIPOBEACHUST UCCIIEN0Ba-
HUM U 00paloTke pe-
3y/bTaTOB 3KCIIEPUMEH-
TOB B PEIECHHOMN 3allUTe
Y aBTOMATUKE

udp: B (11K-2)-4

paboTKy pe3ysIbTaToB
sKcnepuMeHToB.  He
BIIAJICET  HaBBIKAMU
o COCTaBJICHHIO
IUJIaHA  TPOBEACHUS
WCCIICIOBAHUI W 00-
paboTKe pe3ysIbTaToB

OKCIIEPUMEHTOB B
peNeiHON 3aluTe U
aBTOMAaTHUKE

BEHHBIE OIIMOKH.
Bianeer ornmenbHBIMU
HAaBBIKAMH ITO COCTAaB-
JICHUIO TIIaHA TIPOBE-
JIEHU HCCIIEIOBAHMIA
U 00paboTKe pe3yib-
TaTOB 3KCIIEPHUMEHTOB
B pPEJECHHOM 3alUTE U
ABTOMATHKE

TaTOB SKCIIEPHMEHTOB.
Bianeer HaBbIKaMH IIO CO-
CTaBJICHUIO IUIaHa TMpOBe-
JICHUSI WCCIENOBaHWi, HO
JOMYCKAaeT OIIMOKH  TIpH
00paboTke  pe3ysIbTaToB
AKCIEPUMEHTOB B PEICHHON
3aIlUTe U aBTOMATHKE

nepuMeHToB.  JleMoHCT-
pupyer BilaJcHUE HaBbI-
KaMd [0 COCTaBJICHHIO
IUIaHA TIPOBEICHUS HC-
CIIeIOBaHMI M 00pabOTKe
pE3YJIbTaTOB  3KCIEPH-
MEHTOB B pEJICHHON 3a-
IINTEC 1 aBTOMAaTHUKE
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ITK-4 CriocoOHOCTH MPOBOANTH 000CHOBAHME IMPOEKTHBIX PellleHu i

IInanupyemMbie  pe3yJib- Kpurepun oueHuBaHusi pe3y/ibTaTOB 00y4eHHUs CpencrBa olleHUBaHHUS Pe3YJib-
TaThl 00y4eHHus (MOKa3a- TATOB 00y4eHUsI
TeJIW JAOCTH:KeHUsl 3a- =

JIAHHOTO YDOBHSI 0CBOE- HeY/I0BJIETB YIOBJIETB XOpo1uIo OTJIMYHO Texymuii [TpomexyTouHas
st KOHTPOJIb aTTecranus
KOMIIeTEeHIIHiA)

3uarb: OcHoBHbIE TexHU- | He 3HaeT ocHOBHBIE | [leMoHCTpupyer 4ac- | JlemMoHCTpupyeT JleMoHCTpUpYyeT — 3Ha-

YeCKME€ M TEXHHKO- | TEXHMYECKHE M TeX- | THYHBIC 3HaHUS 00 Oc- | 3HAHMS 00 OCHOBHBIX | HUSI 00 OCHOBHBIX TEX-

HKOHOMUYECKUE TIOKa3aTe- | HUKO-DKOHOMMYECKHE | HOBHBIX TEXHMYECKHX M | TEXHUYECKUX IIOKa- | HHNYECKUX U TEXHUKO-

T, TpPUMEHSEMbIE I | MOKa3aTelnH, TIpUMeE- | TEXHUKO- 3aTeNsIX, HO JIOIYCKA- | SKOHOMHUYECKUX TIOKa-

O00OCHOBaHHMSI ~ TEXHHUYE- | HAEMbIe UIi 00OCHO- | SKOHOMUYECKUX TII0Ka- | €T OIIMOKM B TeX- | 3aTeNsiX, IPUMEHSEMBbIX

CKHMX DCIICHWI B OOJACTH | BaHWS TEXHHYECKHX | 3aTENsIX, IPHMEHSCMBIX | HUKO- JUIs OOOCHOBAHUSI TEX-

pENeHON 3alMThl M aB- | PEIICHW B 00JacTH | 11 OOOCHOBAHUS TEX- | DKOHOMHUYECKUX TI10- | HIUECKUX PEIICHu B

TOMATUKU peNeiHON 3alMThl M | HUYECKUX pEIeHWH B | Ka3aTensxX, MpuMe- | o0acTu pereiHo 3a-

Mudp: 3 (ITIK-4)-4 aBToMatrkd. He yme- | obmacti peneiHoi 3a- | HIeMBbIX Ui OOOCHO- | IIMTHI W aBTOMATHKH.

YMmerb:  OOOCHOBBIBATH | €T 00OCHOBBIBATh | IUTHl W ABTOMATHKH. | BaHUS TeXHUUYECKUX | [Ipu TPOBEICHUSI

NPUHATAE  KOHKPETHOTO | MPHUHSTUE KOHKpETHO- | [Ipn MPOBENICHUSI | pelleHnii B 00nacTy | 0OOOCHOBAaHUSI — MPUHS-

TEXHUYECKOTO PEILICHUS TO TEXHUYECKOTO pe- | OOOCHOBAHUSI ~ TPHHS- | PENICHON 3alUThl U | THS KOHKPETHOTO TEX- P ——

Mudp: ¥V (11K-4)-4 menus. He BrajgeeT | TS KOHKPETHOTO TeX- | aBTOMArvku.  [Ipw | HUYeCKOro  pelieHust ompoc

Baanern: [IpakTuuecku- | IPaKTHUYECKMMH — HA- | HHYECKOTO  PEIICHUS | MPOBEACHUST OOOCHO- | HE JOMYCKAeT OIIMOKHL. PFP’ DK3aMeH
MH HaBbIKAMH COCTaBIIe- | BBIKAMU COCTABJICHUS | IOIYCKAeT CYIIECTBEH- | BaHUS npuHsTys | Bnaneer MpaKThye- TeCTHPOBAEHE

HUS TEXHUKO- | TEXHUKO- Hble ONMOKK. YacTuy- | KOHKPETHOrO TEXHU- | CKUMU HABBIKAMH CO-

SKOHOMUYECKOTO O0OOCHO- | SKOHOMHUUYECKOTO HO BJQJICET MPAKTUYe- | YECKOTO  PEILCHUs | CTaBICHUS]  TEXHUKO-

BaHUS TIPOEKTOB B 00nacTu
pEJICIHOM 3alUThl U aB-
TOMATUKH

Mudp: B (1IK-4)-4

000CHOBaHUS TIPOEK-
TOB B 00JIaCTH peIieii-
HOM 3aIlllUTHI U aBTO-
MAaTHKH.

CKMMH HaBLIKAMH CO-
CTAaBIICHHS  TEXHHKO-
SKOHOMHYECKOIO 000C-
HOBAaHMSI TIPOEKTOB B
obnacTu peneiHoi 3a-
[IIUTBI ¥ aBTOMATHKH.

JIOIYCKAeT —HeCyIlle-
CTBEHHBIC  OIIMOKH.
Brmameer npaxtuue-
CKUMH  HaBbIKaMH
COCTaBJICHHSI TEXHU-
KO-3KOHOMHYECKOT'O
000CHOBaHUsI TIPOCK-
TOB B oOmactu pe-
JIEHHOW 3alUThl U
ABTOMATHKU.

SKOHOMHYECKOTO 000C-
HOBAaHMSI TIPOEKTOB B
obnacTu peneiHoi 3a-
[IUTBI ¥ aBTOMATHKH.
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ITK-5 I'oTOBHOCTB OnpeiesIsATh NapaMeTpbl 000pyA0BaHNsA 00bEKTOB NMPO(ecCHOHAIBLHOM AeATeIbHOCTH

Ilnanmpyembie pe-
3yJbTaTbl  00y4YeHMsI
(moka3zaresim I0CTHIKe-
HHUSI 33IAHHOT0 YPOBHSI
OCBOEHHUS
KOMIIeTEeHIIHiA)

Kpurtepuu oueHnBaHusi pe3yJibTaToB 00y4eHUs!

Cpencrsa onieHMBaHUA
pe3yJIbTaToB 00yUYeHHsI

Hey/I0BJIETB

YAOBJIETB

X0pouIo

OTJIMYHO

Texymmui
KOHTPOJIb

[IpomexyToun
as arrecrauus

3uarb: OCHOBHBIE 3aKO-
Hbl TEOPUM DJIEKTpUYe-
CKUX LeNeud pererHon
3alllUThl 1 aBTOMAaTUKN
Mudp: 3 (TIK-5)-4
YMmersn: Ornpenensts
COCTaB  00OpPYJIOBaHUS
JUISL PENIEMHOM 3allUThI U
aBTOMATHKU

Mudp: V (I1IK-5)-4
Baanern: HaBbxamu
HCITIOJIBb30BaHUs CIICIa-
JIM3UPOBAHHBIX MAKETOB
TPUKIIAHBIX ~ KOMITBIO-
TEPHBIX porpamm,
MpeAHa3sHaYCHHBIX U
pacuera cXeMm M JieMeH-
TOB OCHOBHOTO 000pY-
JIOBaHMs,  BTOPUYHBIX
Lenel, YCTPOWCTB pe-
JIETHOM 3aIllUTELI ¥ aBTO-
MAaTUKH

Mudp: B (TIK-5)-4

He 3maer ocHOBHBIE
3aKOHBI TEOPUH 3JIEK-
TPUYECKUX IIETIEH pe-
JICMHOM  3alluThl |
aBTomaruku. He yme-
€T OIpPEIENATh COCTaB
o0OpynoBaHUs IS
PEJICHON 3allUThl 1
aBToMaTukyd. He Bia-
JICCT HaBbIKAMH HC-
MOJIE30BaHUs CIELHa-
JIM3UPOBAHHBIX TAKe-

TOB TIPUKJIATHBIX
KOMITHIOTEPHBIX  TIPO-
rpaMM,  TpeaHa3Ha-

YEeHHBIX JJI1 pacuera
CXeM U DJIEMEHTOB
OCHOBHOTO  000pY/I0-
BaHUS,  BTOPUYHBIX
LIENEW, YCTPOMCTB pe-
JEWHOM 3allUThl U
ABTOMATHKU

HemoHcTpupyer yac-
TUYHBIE 3HAHUS 3aKO-
HOB TEOPUM JJIEKTPH-
YECKHUX LETel peneii-
HOM 3alUThl U aBTO-
MaTHKHA. YMEET OIIpe-
JIETISITh  COCTaB  000PY-
JIOBaHUS JUIS peJICHHON
3aILUThI U aBTOMATUKH,
HO JIOMYCKaeT CYIIeCT-
BEHHbIE OIMOKH. Bra-
JeCT OTACIIbHBIMU Ha-
BbIKAMU  HCIIOJIB30Ba-
HUAA  CHIELHAIU3UpPO-
BaHHBIX IAKETOB MpH-
KJIQJHBIX KOMIIBIOTEP-
HBIX TpOrpamm, Mpes-
Ha3HAYEHHBIX JUIA pac-
YyeTa CXeM U 3JIeMEH-
TOB OCHOBHOTO 00OpY-
JOBAaHUs, BTOPUYHBIX
LENEN, YCTPOWCTB pe-
JIEMHOM 3aIlUThI U aB-
TOMATHKU

JlemMoHCTpHpYyeT 3HaHUA
3aKOHOB TEOPUU  DJIEK-
TPUYECKUX LIETICH penei-
HOM 3alMThl U aBTOMa-
TUKH, HO JIOMYCKaeT He-
CYILIECTBEHHBIC OIIMOKH.
YmMmeer omnpenenars co-
cTaB 00OpYIOBAaHMS JUIS
pENIEHHOMN 3alMThl U aB-
TOMAaTHKH, HO JIOITYCKAaeT
HECYIICCTBEHHBIE OINO-
Ku. Biameer HaBBIKamMu
UCIIOJIG30BaHusl ~ CTIielna-
JIM3UPOBAHHBIX ITAKETOB
NPUKIIAIHBIX ~ KOMIIBIO-
TEPHBIX porpamm,
NpeJHa3HaYeHHbIX IS
pacyera CXeM U 3JIEMEH-
TOB OCHOBHOTO 000pY/IO-
BaHUs, BTOPUYHBIX IIE-
TMeil, YCTPOWCTB pesieii-
HOM 3alMThl U aBTOMa-
THKU

3HaeT OCHOBHBIC 3aKOHBI
TEOPUH  BJIEKTPUUECKUX
Lenen peneiiHoN 3alMThl
W aBTOMATWKH. YMeeET
OTIPEIETATh COCTaB 000-
PYAOBAaHUA UL pEIICHHON
3aUTEl U aBTOMATHKH.
Brmaneer HaBbIkaMH HC-
TTOJIH30BAHMUS  CIICITHAIH-

3UPOBAHHBIX [IaKETOB
NPUKJIAJHBIX ~ KOMIIBIO-
TEPHBIX IIPOrpaMM,

NpeIHa3HaYeHHbIX I
pacdera cXeM U 3JIeMeH-
TOB OCHOBHOTO 00OpPYI0-
BaHUs, BTOPUYHBIX IIe-
e, yCTPOICTB penen-
HOM 3alllUThl M aBTOMa-
THKU

YcTHbII
orpoc,
PI'P
TEeCTUPOBa-
HHE

OK3aMeH
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4. KoMIIeKT KOHTPOJbHO-0IEHOYHBIX CPeACTB MO AucuuIInHe «PejieiiHas 3a1muura v apToMa-
TU3AIUA JIEKTPOIHEPreTHYECKUX CHCTEM))

CEBEPO-KABKA3CKAA I'OCYAAPCTBEHHAA 'VMAHUTAPHO-TEXHOJIOTUYECKASA
AKAJIEMUA

Kadenpa DnekrpocHabxenue

1O JUCHMIIIIMHE Peneitnas 3ammura u aBTOMaTHu3alurs SJICKTPOIHECPICTUICCKNX CUCTEM

KommnuiekT 3aianus 1J1s1 pacdeTHO-Tpaduieckoii padoTsbl
Cemectp 7

1.IlpoekTHpOBaHME pesIeHHOM 3aIIUTHI U ABTOMATHKH y4yacTka cetu 10 kB mpombIii-
JICHHOTO NP eANPUSITUS

Paccmorpum Hanbosnee mpocToit ciyyai, Korga TpeOyeTcst CIPOSKTUPOBATH PEICHHYIO 3aIIUTY
Y aBTOMAaTHKy Ha Y4YacTKE CETH MPOMBILUIEHHOTO IpeanpusaTus. Cxema paccMaTpUBAaeMOIo ydacTKa
MpUBeJeHA Ha pUCyHKe 2.1.

Ha pucynke 1.1 mokazaHo, 4TO K IIMHAaM LIEHTPAJIBHOrO pacnpenenurensbHoro myHkra (LIPIT)
4yepe3 BBICOKOBOJIBTHBIN BhIKIIOUaTenb Q1 moakmmouaeTcss kabenbHast nuHUS (umep), BHIMOTHEHHAS
kabenem AAD 3x50. [nuna xabensnoit muanu 0,5 kM. OT KaObenbHON JHHUM TOTy4aeT MUTAHUE T0-
HIDKaromui 1exoo Tpanchopmarop T, Tuma TMI'-1000/10 co cxemoit coequnenuss 0OMoToK A/YH-
11. Ipucoenunenue tpancpopmaropa K muHuu —rayxoe. Co cropons! 0,38 kB Tpanchopmaropa yc-
TaHOBJICH BBOJHOW aBTOMAaTUUYECKHI BBIKJIIOYATENb THIA «NeKTpon». Tpanchopmarop T moxker pa-
00TaTh B peKUME pe3epBUPOBAHMS HArpy3ku cocenHeil cexiuu Il (koTopas ycioBHO Mmoka3zaHa MITPH-
XOBOM JIMHUEH ), TIPH 3TOM NapayijienbHas padoTa AByxX TpaHchopmaTtopoB cexuwmii [ u Il nckmovaercs.

JUig MCIIoJIb30BaHUs CXEMbI pUCYHKE 2.1 B KadecTBe pacu€THON HAHOCUM Ha HE€ Takue JaHHbIE
KaK CONPOTUBIIEHUE CUCTEMBI, yJIeIbHbIE COMPOTUBICHUS KabenbHOM uHuy, Hanpsbkenue K3 u note-
pu K3 mexoBoro tpancdopmaropa. [Ipu momomiy 3TUX JAaHHBIX BBHIYHUCISEM MAKCUMAIIbHBIE U MUHU-
ManbHble TOKH K3 B XapakTepHBIX TOYKaX CETH, BEMYMHBI 3THUX TOKOB TaK)K€ HAHOCHUM Ha CXEMy, B
YHCIUTENe MPUBOJUM BEIMYUHY HauOojbiero Toka Tpéxdasnoro K3, a B 3HaMeHaTene BETUYUHY
HanMeHnbIrero Toka nByxdasznoro K3. Toku K3 mpuBoanm k Hanpspkenuto 10 kB, nmpu 3ToM paccun-
ThIBaeTCs NEeproauUecKas cocTasisttomas Toka K3 B MomenT Bpemenu t=0c.

Pacuér ToxkoB Mexny(a3sHbIX KOPOTKUX 3aMblkaHMil. BHavasie onpeaenuM conpoTHBIECHUS
(mpuBenénnsie k 10 kB) 3meMeHTOB cxeMbl 3aMELICHHs, KOTOpasi BCIEACTBUE €€ HIIEMEHTAPHOCTH HE
MPUBOJIUTCS.

Tpancdopmartop T. AKTHBHOE CONPOTUBIICHHUE:

. PUZ. .~ 12000~ 10,52 —1320m
B Siomr 10002 ' '
3nech Py -motepu K3 Tpanchopmaropa B BT, S, 4y, 1 -HOMUHAIBHAS MOJTHAS

mommuocTs B KBA, n Uy, ; —HauGonsinee paGouee HanmpsKeHHe TPaHCHOPMATOPA COOTBETCTBYIOIIEE
CpeHEMY HANPSHKEHUIO MCTOYHUKA MUTaHus 1)1 pacuéra TokoB K3, kB.



K-1 8560 A
10 kB 3560 A
« i é Xc muH = 0,25XT

I | 7 Xc make = 0,12XT
Q1
AAB 3x50 -
AAB 3x25 Yy ot U0 A 7
100 m o< |
P sg0a |
K2 3330A |
630 A 4_:
Xyn =008 OMANTMr-1000/10 ()
I'yn= 0,62 OM;I;( Uk =5,5% \/\ //\
APx = 12 kBt :TI' ~
886 A
QF K339A 'y
1600 A (798 A) (
0,38 kB S p—Lt—;
cexuug [ cexkus I1

Pucynok 1.1 - Cxema yyacTka ceTH MpOMBIIIJIEHHOTO MPEeANPUATHS

WuaykTuBHOE CONMPOTUBIICHUE:

100P\* 10 U2 100-12\* 10-10,52
= () === 55— ) =590,
i \/ Hs (SHDM.T) S \/ 1000 1000 "

3nech U, -nanpsokenne K3 B %, P, -motepu K3, Ho yxe B kBT.
ConpoTuBIICHHS KaOeTbHOM JINHUU:

Xy = Xy *1 = 0,08+ 0,5= 0,04 0m,
L = Fys +1=0,62:0,5=0,310m,

rae X, ¥ Iy, -yACIbHOC UHIYKTUBHOC M aKTHBHOC CONPOTUBJICHHUS (Om/xM) xabenbHOH Jn-

Kl

HHH.
WHIYyKTUBHOE COMPOTHBIICHUE CHCTEMbI B MUHUMAIBHOM M MaKCHMAJIbHOM PEKHMAXx, 3aaHHOe

B JIOJISIX OT MHAYKTHBHOTO COTIPOTUBIICHUSI TIOHMKAIOIIETO TPAHC(HOPMATOpa:

Xy = 0,25x,. = 0,25-:5,9 = 1,48 OmM,

Xepaee = 0,12x%. =0,12-5,9 = 0,71 Om

MaxkcumanbHblit TOk Tpéxdasznoro K3 B Touke K-1:
@ __ Yp _ 105 _ 8,5 KA
e ﬁzﬂﬁlmaﬁn V3 0,71 ’ J

311€Ch ZEKIME[KC. = Xemare = 0,71 Om.
MunumManbHbIi TOK 1ByX(daznoro K3 B Touke K-1:

U 105
@ - " _355KA
el 2 ) ZF!H‘JMHH 2 ) 1r48 ’ ’
3ECh Ly mum = Ko = 1,48 OM.

AHanmornuHo HaxosaTcs Toku Mexaydaszupix K3 B Toukax K-2 u K-3.
MaxkcumanbHbiil Tok Tpéxdasznoro K3 B Touke K-2:
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U, 10,5
I[-{{i:lf[aﬁl: - - - - ?’58 KA"
VEZIKEMQK& y@ ) ':]18

1 Zgormace = Ty + %en + ¥esae = 0,31 +0,04 40,71 = 0,31 +0,75 Om
ZEKEM&KE = \/01312 + 0,752 = 0,8 Om

Munumanbsbiii TOK ABYX(aznoro K3 B Touke K-2:
@ __Je 100 g3,
KzM[t{H 2 ' ZEKZMMH 2 ' 1155 ’ ’
1€ £5 o = Vig T 1 %er T 1 ¥enmm = 0,31+70,04+j1,48=0,31+j1,52 Om,

Zs o = 0,312+ 1,522 = 1 550m.

MakcumanbHbiii Tok Tpéxdasznoro K3 B Touke K-3, mpuBenénnsiii k.  cropone 10 kB:

@ cp :
= = = {],885 I‘U:'l
Ramaxe v SZEKEMEKE— v 3- 6185 -

ZEKEM&KE = TIgn t jXK.-'I +r; + jXT + jxc.mam = 0131 + ]{]Jﬂ4 + 1;32 + ]519 + ]{]1?1 =
1,63 +j6,65 Om,

Zsamane = 1,632+ 6,652 = 6,85 Om,

Munumanbhbiii TOK aByX(asznoro K3 B Touke K-3, npusenénnsiii k ctopone 10 kB. B nByx ¢a-

3ax:
U 10,5
e ® — 0,399 KA.
Zﬁlzﬂﬁgmp{ﬁ 2@'?16
B oxnoii dasze:
12 = Y _ 109 705k
R V{E ) ZEKEMHH @ ) ?16

Zsamms = Txn + 3%en + Tp + X, + JXepuen = 0,31 +j0,04 + 1,32 +§5,9 + 1,48 =
1,63 +)7,420m,

Zsrmms = 1,632 + 7,422 = 7,6 OM.

Yuér nognurku Mecta K3 CHHXPOHHBIX M1 ACHHXPOHHBIX JIBUraTe/ el

CPIHXpOHHbIe ABUIraTeJIN.
HavanpHbii CBerHepeXOI[HBII\/'I TOK OT CHHXPOHHOI'O IBUTATCIIA ONIPEACIACTCA 110 (bopMyne:
I
I E*H.d
IC'” - /" 2 2
\/(X*H.d + X*BH) + r*BH

TA€ BHCIIHUC CONPOTUBIICHUA X. , U I, TPUBCACHBI K HOMHHAJTbHOU MOIIMHOCTHU ABUTATECJIA; IIPHUBE-

HJ ,

JIeHUe POU3BOIUTCS O hopmyie:

_ SHH .
X*BH - XBH ) 2 0
UCp
_ SHH ,
r*BH - rBH ) 2
Ucp
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rge x,, u r, -BOMax; S, - HOMUHAJIbHAs MOIIHOCTD JBurarens, MBA; U, - cpeiHee HOMHHATb-
HOE HaIpsHKEHUE JIEKTPUUECKON CTyneHu, KB.
1
3Hauenus E., , NpuHUMAaIOTCSA paBHBIMHU:

- ISl HEZJOBO30YKIEHHOTO CUHXpOHHOTO ABuratess 0.9;
- U1 IepeBO30YKICHHOT'O CHHXPOHHOTO JBuraresns 1.1.

HauanbHbiil cBepXIiepexoHbIil TOK OT CHHXpOHHOTO ABuratens 630 kBt, rae Xi/}m =0,15,

x.. =181, 1., =0,075 [4]

1,1
I = ’ -42,72 = 23,9A
J(0,15+1,81)* +0,075°
I _ Dot 630 = 4272 A
Rt T 3U,, cospn V3-10-0,9-0,946
MaxkcuMaiabHbI TOK KOPOTKOTO 3aMblKaHUs B Touke K1 1511 axe 9000 A,

8500A >>4272A, cnenoBarenbHo, noAnuTKy CJI MOKHO HE YUUTHIBATh.
ACHHXPOHHBIE IBUTATEJIN
[ToamuTka OT aCHHXPOHHBIX JBUTATENCH YUUTHIBAETCS TOJBKO MPH UX CYMMApHON MOIIHOCTH
S,z >1000 kBT u ecnu oHM HaxoAATCA B HEMOCPEACTBEHHOM Onm3ocT oT MecTa K3, npuuém BinusiHue

ACUHXPOHHBIX JBUTATENEH YYUTHIBACTCS TOJIbKO B yaapHoMm Toke K3, mockonbky Tok K3 oT acuH-
XPOHHBIX JIBUTATeJel 3aTyxaeT BecbMa ObICTpO (B TeueHue nepuoaoB). CienoBaTeibHO, B HalIeM
pacuere noaAnuTKy oT AJl HE yUUThIBaEM.

Bbi0op cxembl coequHeHHs U3MepHTeEJbHBIX TpaHchopmaTopoB Toka (TT), m KoHKpeT-
HOI'0 THIIA 3AIMTHOI0 YCTPoOiicTBA. [IprHMMaeM K yCTaHOBKE
MHUKPOIIPOLIECCOPHOE PEJIE 3AIUTHI «Opuon-PT3», Tak Kak 11e1eco00pa3HbIM SBISET-
cs1 ucnosib3oBanue Gyakuuu AIIB, KoTOpas 3amokeHa B aJrOPUTM 3TOTO YCTPOHCTBA. YCTPOHCTBO
«Opunos-PT3» nmoaxmodaeTcss K BBIKJIIOUYATEIIO 110 CXEME JEIIYHTHPOBAHUS Pejieé TOKa MTHOBEHHOIO
nerictBust (PTM), ycTaHOBJIEHHOTO B TIPHBOJIE BBIKIIOYaTensa. Cxema coeMHeHUs TpaHc(hopMaTopoB
toka (TT) —HenonHas 3Be3aa ¢ Tpanchopmaropamu Toka B pazax A u C pucyrok 2.2. KoadduiumeHt
tpanchopmaruu TT npuaumaem ¢ 3amacom paBHbIM 200/5. ABapuiiHOE OTKJIFOYEHHE BBIKIIIOYATEIIS
QI ocymecTBisiercs 1o cpeacTsam aemryHTupoBanus pene PTM npu nomomu ycrpoiictBa «OpHoH-
PT3», cxema Takxe npuBeneHa Ha pucyHke 1.2.

YCTpONCTBO 3aIIUTHI PACTIONAraeTCsl B HEIOCPEACTBEHHOM OJM30CTH OT BBIKITFOYATENS MOITO-
My B pacyérax, B COOTBETCTBUU OOIIENPUHSITON MPOEKTHOM MPAKTUKOW, MOKHO MPUHATH COMPOTHB-
JeHue KoHTposbHOro kabens ot TT g0 ycrpoiictBa 3ammtel paBabM 0,05 Om.
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10 xB VYerpotictso 3aumtsl «OpruoH-PT3»
X1 Toku X4 Pene
Ql R Kont| Ilems Lens Konr
: v A () 1 |Cumucrop ¢.A Bxi. 1D
I — ﬁ /) 2 |Cumucrop ¢.A ! By, 2 J
! ¢ D3 la* 3 Vip.cumucr. Al 3 (R
| |€ Ta Otki.aBap. :l
L= % 4 c Ia —_J | Omxnagap.1| 4 %—
Al Bl ¢ I 5 |Cumucrop ¢. Orkiasap.l | 5
I_PTNiq)'C () 6 |Cumucrop ¢. Ynp.cumucr.C| 6 @:l
p p o 7 Ic* Orknasap.2 | 7 (K
TAL L % 8 TIc Orknasap.2 | 8§ (/)
y 9 3lo*
TA2 J10 | 3lo
JEER N
900
TTHIT Pr

Pucynok 2.2 - Cxema BKJIIOYEHHSI U3MEPUTENIBHBIX TPAaHC(POPMATOPOB TOKA U IIeTIel aBapUITHOTO OT-
KJIFOYEHHUS BBICOKOBOJIBTHOT'O BBIKITIOUATEINS OT YCTpoHcTBa 3auThl «OpuoH-PT3)»

2. Pacuyér ycTraBok peJieiiHOM 3amuThI 0T Mexnydasnbix K3.
Tox cpabarbiBaHusi TOKOBOW OoTceuku. [lo ycrmoBuio orctpoiiku ot Tpé€xdasznoro K3 3a tpanc-
(dopmMaTopoM B MaKCUMAJILHOM PEKUME PabOThI SHEPTOCUCTEMBI:

L,=k,J% —115-885=10184

OTC K3 MaKe
k.:m: =1,15 —koa¢dpunreHT OTCTPORKH TOKOBOM OTCEYKU IU(MPOBBIX 3AIIUT (JJIsI AaHATIOTOBBIX 3AIIUT
k. =125).
[To ycioBHIO OTCTPOMKK OT OPOCKAa HaMarHMYMBAIOIIETO TOKa 3aIMIIAEMOro TpaHCHOopMaTO-
pa:
I..=k.ls., =1,15-8-58=534A4,
rae Iz = 6 * 1,4 .1 —neiicTByIOmEE 3HAYEHNE GPOCKA TOKA HAMATHHYMBAHUS, A.

[punaumaem Gonpuree 3uauenne ., = 1018 A Yyscreurensnocts ToKOBOI OTCEUKH B Mec-
Te e€ YCTaHOBKHM K MUHUMaJIbHBIM BYX(ha3zHeiM K3:

(2)
| 3550
k2 L L L =35>2
C.OMHH II:"DI 1{]18 ¥ L

YYBCTBUTCIIBHOCTb OTCECUYKHU obOecrieyeHa.

B anroput™m neWcTBUS 3alIUTHI MOJUICKUT BBOIY 3HAYCHHE TOKA CpabaThIBaHUS OTCEYKU BO
BTOPUYHOM BEJIMYMHE, T.C.
1 kol _1-1018_ .
GO OpHOH n,. - 20{]!5 - ’ !

rae K. = 1 —xoddduument cxemsl mus coemuuenus tpanchopmaTopos Toka (TT) B moiHYIO MK

44



HEMOJTHYIO 3Be37y (Tipy coequHeHny TT B TpeyronbHUK UM HA PA3HOCTH TOKOB ABYX (a3 Ky = “y'l"g);

N, = 200/5 —momunansueii kosddurment tpanchopmammy nsmeputensubix TT. Bpems cpaba-
ThIBAaHUA CTYIICHU OTCCUKHU, AJId YMCHBUICHHUSA Pa3MCPOB BO3MOXKHBIX HOBpe)K,Z[eHI/Iﬁ 3alIuIIacMoro

oGopynopauus, npunnMaeM pasHeM Lo o = 0,09 €. BrokupoBky oTceukn Mo BTOpOii rapMOHUKE He
UCTIONIb3yeM, TaK KaK TOK e€ cpabaTblBaHMs BBIOpaH 3HAYUTENHHO OOJBIIUM, YeM HAWOOJIBIIUI BO3-
MOKHBI OPOCOK TOKa HAMarHMYMBAHUS.

Tok cpaGatsiBanus crynenn MT3. Ilo yciaoBuio OTCTpOHKM OT HaubousbIIero paboyero Toka
3aIIMIIAEMOTO MTPUCOEANHCHHUS:

koK 1125

I QTC™™C3I

C.3., — l-( HOM.T ~ {] 'Ei

=]

———58=177 A

3nech Kore = 1,1 - xoaddumment orcrpoiixu crynenn MT3  mudpoBEIX 3amUT (I aHATOTOBBIX
sammt Kope = 1,25); koop = 2,5 - K03 PHUIMEHT camo3alrycka MUTaeMoi oT TpaHcopmaropa Ha-

rpy3ku; Ko = 0,8 -xosddurment Bospara yerpoiicta «Opros-PT3».
[To ycnoBuIO OTCTPONKK OT HAaUOOJBIIETO PabOUYEro TOKa MPUCOCTUHEHUS B PEKUME PE3EPBH-
poBanus cexuuu II:

I, = KooKk Loy r + Ko ligur) = 1,1(2,5-0,7 - 58 + 0,7 -58) = 156 A
rae k, = 0,7 -noMunanbuslii ko3 dummenT 3arpy3ku TpaHCHOPMATOPa 3ALUIUIIAEMOTO IPUCOSTHHE-
HUSL.
Jist obneruenus cornacoBanus 3amuThl «OproH-PT3» co ctoponst 10 kB ¢ 3amuToii 0,4 kB B
BUJIE aBTOMAaTHYECKOTO0 BBOJHOTO BBIKJIIOYATENS, B JAHHOM Cllydae LieraecooOpa3HO OTCTPOUTh TOK
cpabateiBanus ctynieHn MT3 oT Toka cpabaThIBaHHMsSI OTCEUKH aBTOMATHYECKOro BhIKirouarens 0,4
kB. Tok cpabaTeIiBaHUs OTCEYKH aBTOMATa, MpUBEAEHHBIN K cTopoHe 10 kB, paBeH:

_ lorsasr, _ 3+1600
C.0.a8T. ~ - - /]
k. 25
rae IHDM.EET. = 1600 A -soMuHaNBEHEIH TOK BBOJIHOIO ABTOMATHYECKOTO BBIKJIIOYATEIS, kT

ko3 purmeHT TpaHchopMaluy 3alMIaeMoro CUJI0OBOTO TpaHchopMaropa.
Torna Tok cpabatsiBanus crynenn MT3 1o yclioBHIO OTCTPOMKH OT CTYHEHH OTCEYKH aBTOMa-
TUYECKOTO BBIKITIOUATEIIS:

= Kol =11-192=211A

IC-.E. —_ OTC C0.ABT.

OkoHYaTeTbHO MPUHUMAEM OOJIbIlIee 3HAUCHUE I,:_E. = 211 A Y7065 MT3 3ammuuiana ot me-
perpy3ku u usmeputenbabie TT, ciemyet BoiOpath TT ¢ GonbmuM ko3¢ duiimeHToM Tpanchopmalum,
nostoMy O0buH ipuHATHL TT THIa TILJI 200/5.

B ycTpolicTBO 3amuThl BBOJUM TOK cpabaTbiBanust cryneHn MT3 paBHBIN:

k] 1 211
I == =5,28A
C.MT3.p.0[FHOH n.. 2{] {]!5 ’

[IpoBepum uyBcTBUTENBHOCTH cTynieHn MT3 pene «Opuon-PT3» k aByxdaszusim K3 Ha cTopo-
He 0,4 kB B MUHMMaIbHOM peXUME:

12 399
{2:] — K3MHEH — — o
K =222~ — 19~ 2,

C.3.
Takum oGpazom, ayBcTBUTENbHOCTE M T3 pene «Opuon-PT3» moctaTtouHa B ciaydae BOSHHUKHO-

BeHMs camoro HeOmaronpustHoro ciaydas K3 (mpu onnodasnom K3 Ha 3emito co cropons! 0,4 kB Tok
K3 co croponsl 10 kB Oyner Bbimre, uem npu AByxdaznom K3, B ¢Bsi3u ¢ TeM, 4TO cxema COSAMHEHUS
o0moTok Tpanchopmatopa A/Y-u-11).

Paccuntaem TOK cpadaTbIBaHHMsl 3alMTHI OT OAHO(MAZHBIX 3aAMBIKAHMH HAa 3eMJIIO
(033).
CoOcTBeHHBIN EMKOCTHBIN TOK 3alllMIIaeMoro Gpuaepa paBeH:

leguz = leyal =0,8:0,5=0,4 A
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rae IC.V,.E[. -yIenbHbIN EMKOCTHBIM TOK (A) mns kabeneit 10 kB ceuenuem 50 MM, ONpEAEISIETCS 10

CTIPaBOYHBIM JaHHBIM, [ -TMHA KaGeTbHOM TMHUM, KM.
Toxk cpabarbiBanus 3ammTsl oT O33:

Ic.3.|:|33 = k:—{ kﬁplc.d;up{,q. = 112 + 2 014 = {]196 P1;
sneck Ky = 1,2 -xkoabdumment nanéwuoctn; kg, = 2 -xoorddunment 6pocka EmxoctHOro TOKA MpH

UCIIOJIb30BaHUU LIU(POBBIX 3aIIIUT.
B pene BBoauM 3HaueHue Toka cpadbareiBanus ot O33:

lesos _ 090 _ 0390
- 3{] - 1)
TTHII
A€ Noprpn -HOMHUHAIBHBIA KO(DPUIMEHT TpaHchopManuu TpaHchopMaTopa TOKa HYJIEBOH MOCIEI0-
BatenbHOCTH (TTHIT).
IIpoBepka wm3MepuTeJbHBIX TpaHcpopmaTopoB Toka Ha 10% MOJHY0 NOrpemIHOCTb.
[IpoBepuM u3MepuTeNbHBIE TpaHCPOpPMATOpPhl ToKa Ha moiHyio 10% morpemnocts. Pacuérnas Ha-
rpy3ka Ha TpaHchopMaTopsl TOKa B ciydae Tpéxdasznoro K3 B cetu 10 kB cocraBur:

Zespacs, = V 3Tap + Zp opos + Taep = V3 0,054 0,4+ 0,1=0,59 O,

snech Ty, = 0,05 0M  -compotumnenne  komTpOMBHBIX  Kabenel;  Zpgnuem = 0,4 OM -

CONIPOTUBJICHHE BXOJHBIX TOKOBBIX Ienend pene «OpuoH-PT3» ¢ nensmu AeuryHTUPOBAHUSA,
Thep = 0,1 OM -nepexonsoe conpoTuBICHNE KOHTAKTOB U T.J.

I

C.3.033 OpHOH
n

B cnyuae nByx¢aznoro K3 pacuérnas nHarpyska Ha TT yBenmMuMTCS M COCTaBHT:
Zogpacs, = 2Tap + Z + Thep = 2+ 0,056+ 0,4+0,1=0,6 Om,

p.OpHOH
Haubonbiiee nomyctuMoe COMpPOTHBIIEHHE BTOPUYHBIX Liened TpaHCcPOpMaTOpPOB TOKa MpHU

o o lsllc.u. 1,1-1018
NpeaACIIbHON KPATHOCTHU TOKA PaBHOU ]:(1,5 - - - 5,6, COCTaBJISICT
I:—:urvr..'TT 200

Znon 1,8 OM (onpenenstercs m3 cpaBOYHBIX JAHHBIX MO KPHBEIM MpeNeibHOH KpaTHOCTH). Tak

KaK 'ZH.pE.CH. { 'Z,E(EIE[’

B pexxume nemyHTUpOBaHUS Z

to TT pabotaroT ¢ monHoM norpemHocTsio MeHee 10%.

4.pac=, YBCTHUMBACTCS HA BEIIMUMHY CONpOTHBIICHUS pere PTM,

OZHAKO CONMPOTHBJICHHE STOr0 peie B IEIOM He MpeBbimacT 1 OM, MO3TOMY Zy paw << Zpon, U

TpaHcGopMaToOpsl TOKa pabOTAIOT C MOrpeuIHocThI0 He 6osee 10%.
IIpoBepka 3ammmaeMoro o0opyA0BaHHs HA TEPMUYECKYI0 CTOHKOCTb. MUHHUMAIBHO J0-
MyCTUMOE CeUeHHEe KabeIbHOW JTMHUU OI YCIIOBHIO TEPMUYECKON CTOMKOCTH:

¢ Tohmeleo ¥ o _ 8500005401
B 90 T

MHH ~ C MM™,
TEpP
rae L. o -Bpemst cpabarbiBanus oTcedku peie «Opuon-PT3x»; L., ... -BpeMs cpabaTeiBanus peie PTM
A-c93

U BBICOKOBOJIBTHOT'O BBIKIJIIOUATEIS; CTEP =90 CHelHabHBIM MapaMeTp, XapaKTepu3yIOUIHil

MM
TEPMHUYECKYIO CTOMKOCTh KaOelel ¢ aTlOMUHUEBBIMU KIJIaMU HampspkeHueM 110 10 kB BKIIOYHTENh-

HO.

Tak kaKk MUHMMaJIbHOE DPACUETHOE CEUYEHUE KAOEIbHOM JIMHUHM 1O TEPMHUYECKOW CTOMKOCTH
MEHBIIIe peaTbHOTO ceueHus kadems 36,6 < 50 (AADB 3x50), To TepMHUecKasi CTORKOCTb Ka-
6emns obecrieunBaeTCst MPH HauboIIee TSHKENBIX TTOBPEKACHUSX.

[TpoBepum 3amuiaeMbiii TpanchopmMaTop Ha TEPMUIECKYIO CTOMKOCTh B ciiydae TpExda3zHoro
K3 Ha ero BeIBOJaX M OTKa3e BBOJHOTO BHIKIOYaTenst co ctoponsl 0,4 kB. [l MacnsHbIX TpaHcdop-
MaTOPOB C MEIHBIMU U ATIOMUHHEBBIMU OOMOTKAMHU JOMYCTUMAs MPOIOJKUTEIBHOCTh MTPOXOKACHHUS
tToka K3 He o/KHa NpeBbIIaTh BEINYUHY:

1500
tion < R (1.2)

rae k —kpatHocts Toka K3 1mo oTHOHIEHHIO K HOMHHAJILHOMY TOKY TpaHcopmaropa, HO MpH
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3TOM B COOTBETCTBUH C TPEOOBAaHUAMH TEXHUYECKOH dKCIUTyaTanuu i Tpanchopmaropos 10(6) kB
IuTenbHOCTh K3 He oJbKHA MPEeBBIIIaTh B CAaMOM TSDKENOM ciydae 4 c.
1500 1300
B namewm ciyqae t : = =64c
YA€ Laon 3 : * (sss5/38)% ’
J{HUF{.T

K3 MEKC

CJIEZIOBATENIbHO, TEPMUYECKAs CTOMKOCTh CHIIOBOTO TpaHC(hopMaTropa Takxke oOecriedeHa MpH
TAKUX TTOBPCKACHUAX.

JInTenbHO OMyCTUMEIH Tok kabenst AAB 3x50 pasen | om = 140 A, npu stoM npuHATHIH

tok cpaGarsianus MT3 1. = 211 A, taxum o6pasom 1,5, < I.. n ne obecneunsaercs samura

kabenst OT meperpy3ku crynenbio M T3, B cirydae oTkasa Beikiaouatens 0,4 kB. Anamoruuno He obec-
MEYNBACTCS 3alIUTa OT MEPErPy3KU U CUIIOBOTrO TpaHcopmaTopa. [Toaromy menecoodpa3HO BBECTH B
nencTBu eme oguy ctynednb MT3 ¢ nelicTBueM Ha CUTHA.

Tok cpabaThIBaHMs 3aIIUTEI OT HEPErPY3KH:
kl:!Tl:- ]'.l]'
Ic.a.nep. = k IHDM.T = 09 58=71A

B perne BBoauM 3HaYeHHE TOKA CpabaThIBAHUS OT TIeperpysa:

kol., 1-71
I = — = =18A
c.Tep. p.OpHOH n.. 200;{5 :

Boinepxka BpeMeHU CTYIEHH OT NEperpysku

nep = 8 C, B COOTBECTCTBHUH C INPAKTHUKOH 3KC-

IUTyaTalWH.

Takum oGpa3zom, Temeps obecrieueHa 3aluTa OT MEPerpy3Kd, Kak KaOenbHOW JTUHHM, TaK U
CHJIOBOT'O TpaHc(opmaTopa.

Omnpenenenne He0OXOAMMOCTH HMCIOJIb30BAHUSI YCTPOICTB NMPOTHBOABAPUITHON aBTOMAa-
Tuku (AIIB, ABP, AYP). Heo6Xx0anuMoCTh MCTIOMB30BaHUS T€X WM MHBIX YCTPOWCTB MPOTHBOABA-
PUMHON aBTOMAaTUKH AUKTYETCS KaTErOpued HaAEKHOCTU IPEANPUATUSA, @ TAK)KE HOPMATUBHBIMU J10-
KYMEHTaMH TI0 3JIeKTpodHepreTuke. Tak B coorBercTBuM ¢ [1YD ycrpoiictBamu AIIB oGopyayroTcs
BCE OJIMHOYHBIC TpaHCHOpPMATOPBI MOITHOCTHIO Oosiee IMBA.

B Hamem cimyuae paccMmarpuBaercsi AByXTpaHC(hOpMAaTOpHas LeXOBas MOJACTaHIMS C TpaHC-
¢dopmaropamu o 1 MBA. Hcnons3oBanue AIIB 1ienecooOpa3Ho TOIBKO B CiIydae JeHCTBUS CTYIIEHU
MT3 B 30He pe3epupoBanus B cetu 0,4 kB. [ToaTomy B anroputm pene «Opuon-PT3» 3akianpiBaem
¢ynkuuio AIIB npu cpabarsiBanuu ctynean MT3. Ilpu pabote orceukn AIIB He paboTaet, 4TOOBI HE
yBenuuuBaTh paspyumieHus B cetu 10 kB. AIIB 3agaém onHokpaTHbM. Takke cuuTaem, 4To OT 3alllU-
I1aeMOro TpaHc(opMaTopa HE MUTAIOTCS CHHXPOHHBIE IBUTaTenu. Bpems cpabatsiBanus AIIB ompe-
JEJIAETCs HECKOJIBKUMU YCIOBHAMH. 110 yCIIOBHIO TOTOBHOCTH IIPUBOJA BBIKJIIOUATEINS K BKIOYCHHIO:
tage =ty + 6, =02+05=07c
rae T, -Bpems TOTOBHOCTH MPUBOAA BBIKIIOYATEIIS, ONPEIENISIETCS 0 TEXHUYECKUM JTaHHBIM MTPUBO-
712 1 0GBIYHO HaxoauTCs B auanasone ot 0,1 10 0,2 ¢, t..y = 0,5 € -BpeMs 3armaca.

[To yci10BHIO TOTOBHOCTH BBIKJIFOYATEIIS:
tamg = tos — o + 6 = 0,7-0,06+0,5=1,14
3nech L.z -BpeMs TOTOBHOCTH BBIKJIIOUYATENsl, KOTOPOE B 3aBUCHUMOCTH OT THIIA BBIKIIOYATENS HAXO-
autes B penenax ot 0,2 mo 2¢., T, o -BpeMst BKIIOYEHHUS BBIKITIOYATENSI, KOTOPOE HAXOMUTCS IO TeX-

HUYCCKHUM JAaHHBIM HaA BBIKJIKOUYATCIIb.
ITo ycnoButo nernonusanuu ayru B mecte K3:

tamp = t; + 1.5, = 0,1+ 0,5=0,6¢
rae T, -Bpems nenoHu3auMu cpelsl B MecTe K3, ero 3HaueHne 3aBUCHT OT METEOPOJIOTHYECKHX YCIIO-
BUI, BpEMEHU NIPOTEKaHUs U 3HaUeHUs Toka K3, opueHTHpoBOYHO Uil ceTel HanpshkeHueM a0 35 kB
t, = 0,1 ¢, nns cereit 110xB t, = 0,17c.

B cnydae ucnonp3oBaHMs Ha MOACTAHIMK B KA4ECTBE HCTOYHHUKA ONEPATUBHOIO TOKAa KOHJICH-

caTopHbIX OaTapeil Beiaepxka BpemeHu AIIB nomkna ObITh Gosbine Bpemenu t HE00X0IMMOT0

sap°
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JUTs1 3apsiia KOHJCHCATOPOB, Pa3psAUBIINXCS MPpH OTKIFoueHnu K3,
tﬂ.HE = taap + taan'

OKOHYATENBHO JUISl HAIIIETO CITydasl ycTaHaBIMBaeM BpeMs cpabatsiBanns AIIB tygp = 1,2.
CuuTaem, 4TO MUTaeMble OT HalIeW MOJCTAHIMM MOTPEOUTENH OTHOCITCS KO BTOPOH KaTeropuu
HaAEKHOCTH, MIO3TOMY JOINYCTUMO PYYHOE BKJIIOUEHHE PE3EpPBHOIO MCTOYHMKA NMUTaHUA. B ciydae
HCIIOJIb30BAaHUsI aBTOMATHUECKOro BKiItoueHus pezepna (ABP), ero ycraBku cienyer coriiacoBbIBaTh €
BpemeHeM aeiictBus AlIB.
VceraBku AYP 3amaroTcst 3SHEProcCUCTEMOM, U B JAHHOM Clly4ae HaMH HE pacCMaTpUBaIOTCS.

Cemectp 8.

3.Pa3padoTka pesieiiHOH 3aIUTHI BLICOKOBOJIbTHBIX ACHHXPOHHBIX ABUIraTesei
3.1 IlocTaHOBKA 3a1a4YH
Tpebyetcst pazpaboTarh peleiHyIO 3allUTy aCHHXPOHHOTO JBHUTarels HanpspbkeHuem 10 kB ¢
KOPOTKO3aMKHYTBIM pOTOpOM. JIBUTaTenb MOAKIIOUEH K oJHON U3 cekiuii 10 kB nenrpansHoro pac-
MpEAETUTEILHOr0 MyHKTA NpoMnpeanpusatus. PacuéTHas cxema npuBeaeHa Ha pucyHke 3.1. Dnekrpo-
cHaO)KeHUe TPEINPUATHS OCYIIECTBISETCS OT IIaBHOW moHmxkaromed noacraniuu (I'TIIT). Ha T'TIT
YCTaHOBJICH TOHWXaromui Ttpanchopmarop 115/10,5 kB ¢ HOMHUHAIBHOW TOJHOW MOITHOCTHIO

Sinom = 16 MBA u manpsxennem xopotkoro 3ambikanus W, = 10,5%. [uranue ot tpancdop-
matopa T rmaBHoM nmonwmxaromei noacrannuu (I'TIIT) momaércs na mmabr 10 KB nieHTpansHOTO pac-
npenenurensHoro myHkTa (I[PIT). K mmuam 10 kB LPIT o cpencrBam xabenbHo# auann KJI2 u BbI-
COKOBOJIbTHOTO BbIKJItOYaTenss Q4 MOJKIIIOUEH BBICOKOBOJIBTHBIM ACMHXPOHHBIM ABUrarenb M ¢ ko-
POTKO3aMKHYTBIM poTopoM. Tpebyercst pazpaboTarh peleiHyIo 3alIUTy TOTO JIBHUTATENsi BMECTE CO
CXEMOW TOAKIIOUEHUS pejie, TPOBEPUTh €€ HaIEKHOCTh, MoA00paTh Koddduiment tpanchopmaruu
TpaHc(hOpMaTOpOB TOKA. 3AIIUTY BBIITOJHUTH Ha IIU(PPOBOM OTEUECTBEHHOM TepMmuHaie «Cupuyc-21-
JD».
Tabmuna 3.1 - Xapakrepuctuku AJ]

Tun gBuraresns PHDM’ kBt | KIIJI, 1) COS@ L(HFCK ST sors | Xe mms L
% MBA K12,

M
A-500XK-4VY3 315 93,2 0,87 6,0 16 0,1, 100

[TpuMm.: COPOTUBIIEHUE CUCTEMBI X 3 pss, B JOJSAX OT COMPOTHUBICHUS TpaHchopmaTopa T, mpuBeneHo
JUTSI MUHUMAJIBHOTO pekrMa €€ paboThl
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ACDB 3x150
K1 11,5km

K1

ACB 3x25 |KJI2 K npyrum
Harpy3kam

ALl

Pucynok 3.1 - PacuérHas cxema y4acTka CETH IPOMBIIIJIEHHOTO IPEAPUATHS

3.2 PacuyéT TOKOB Me:K1Y(Pa3HbIX KOPOTKHX 3aMbIKAHUI

JUJi OLIEHKM YyBCTBUTEIBHOCTH 3aIUTHI TpeOyeTcs 3HaTh MHUHMMAJbHBIE TOKH IBYX(a3HBIX
K3 B Mecte ycraHoBkM 3amuThl Ha Bhiktouarene Q4 B Touke K1, 1 Ha BbIBOJAX 3alllUIIAEMOT0 aCHH-
xponHoro asuratens (AJl) B Touke K2. Takum 006pazom, rmonydaeM 2JIeMEHTaApHYIO CXEMY 3aMEICHUS,
IIPUBEICHHYIO Ha pUCYHKe 3.2.

WNunykruBHOE conpotusiienue Tpanchopmaropa T nmoacranuuu riry0oKoro BBoia, MpyuBeaEH-
Hoe K 10 kB cocraBur:
o WO Uluo 105-108° )

100 S, .., 100 16
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110 xB

Al

Pucynok 3.2. Cxema 3aMelIeHns y4acTKa CETH MPOMBIIIEHHOTO NPEANPUATUS
Toraa conpoTuBIEHHE MUTAIOLIEH YHEPTOCUCTEMBI B MUHUMAJILHOM PEKUME

X, e = 0,1%. = 0,072 Om.
AKTHBHOE ¥ MHIYKTHBHOE COMPOTUBICHUS KabenpHOM ymHnn KJI1 HaxomuMm mo e€ ynenbHbIM
CIIPaBOYHBIM JIaHHBIM, COTVIACHO KOTOphIM it kabens ACBH c¢ xumamu ceuenuem 150 MME,

OmM Om o .
Tyq = '[],2; M Xy, = D,{]?g;. Torga obuiee conporusnenue kadenbHoM muauu KJI1 mmvHHOMN

11500 m (11,5 kM) cocTaBut:
Zen = (Tyg + §%50) by = (0,2 +j0,079)11,5 = 2,3 +j0,91 Om.
AKTHBHOE ¥ MHIYKTHUBHOE COMPOTUBICHUS KabenpHOM ymHnu KJI2 HaxomuM mo e€ ynenbHbIM
CIIPaBOYHBIM JAHHBIM, COTJIACHO KOTOpbIM it kabemst ACBH ¢ »xkunmamu ceueHueM 25 MME,
0 0
Iy, =1, 17—u X, = 0,099—. Torxa obuee conpoTusieHue kabenbHoH mnnu KJI2 amunHoi
o B o HM
100 m (0,1 kM) cocTaBUT:
Zenz = (Tyg + 3% lnz = (1,17 4j0,099)0,1 = 0,117 +j0,0099 Om
CymMmapHO€E COIIPOTUBIIEHUE 10 TOUKH KOPOTKOro 3aMmbikanusa K1 paBHo:
Zir = X pum T Xy + jxml =j0,072+30,72+2,3+j091 =2,3+)1,702 Om.
Z. =+ 2,32+ 1,7022 = 2,860M

[epuoauyeckas cocTapisiomas Toka Tpéxdasnoro K3 B touke K1 B moment Bpemenn t = O ¢,
paBHa

© e 105 g
R0 V{EZM V{E 2,86 ’
Tox nByx¢aznoro K3 cocrapur Ifl:]t: 0= 2—3 1,83 = 1,58KA.

Omnpenenum TokW BYX- U Tpéxdazueix K3 B Touke K2 Ha BEIBOAaX aCHHXPOHHOTO JIBUTATEJIS.
CymmapHoe conpoTuBieHue 10 Touku K2 paBHo:
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Zyo =Tpq T X T X T Xy T Xaal=

B2 ¢ MHH

=0,117+ 0,072 +30,72 +j0,0099 + 2,3+ 1,702 =
=2,42+j1,71 0m.

Teproaudeckas cocTapsomas Toka Tpéxasnoro K3 B Touxe K2 B moment Bpemenn T = ()
C, paBHa

U, 10,5
) === = 2,05 KA
3z, 3-2,422+1,712
Toxk aByx¢azsoro K3 coctaBut Igjt: 0= 2—3 2,056=1,775 KA

3.3 PacuéT TOKOBOW OTCeYKH 0e3 BbIACPKKH BpeMeHH
TokoBast orceuka 0e3 BBIICP)KKHA BPEMEHHU CIYKHT JJIS 3alUTHl aCHHXPOHHOTO JIBUTATENS OT
TSOKENBIX Mexkayda3Heix K3 Ha ero BbIBoJax B KIEMMHOH KOpoOke, WM B 0OMOTKe cTaropa. Tok
cpabaThIBaHMS TOKOBOW OTCEYKH OTCTPAMBACTCsA OT OpOCKa MyCKOBOTO TOKA JIBUTATEIISI M OTPE/IEIIsCT-
Cs1 TI0 BBIPAXKECHHUIO:

oo = lgpayex = KanepKayexlnonegs. = 1,86+ 21,36 =231 A,
I/le HOMUHAIIBHBII TOK JBUTATEIIS

Pioran 315
Lson a1 = - = 2136A.
3U,.cos@n  +3-10-0,87-0,932
W3mepurensuble Tpanchopmaropsl Toka (TT) coemuHsieM 1Mo cxeme «HETOJIHAs 3BE31a», KO-
s urment tpanchopmanuu TT BeiOupaem 150/5. Torna BenuunHa BTOPUYHOTO TOKA CpaOaThIBAHUS
OTCEYKH, KOTOpast OyeT BBOJUTCS B ITOPUTM PaOOTHI 3alIUTHI COCTABUT:

kel 1-231
=7,TA,

I _ CX C.0, _
e.0.Cupuye — -
k.. 150/5
3nech Ko, = 1 -m1s cxemsl coenmueHns TpaHcOpMATOpPOB TOKA B «HETIONHYIO 3BE3ay», Kop -
K023 unueHT TpanchopmManuu TpaHCPOPMATOPOB TOKA.

[TpoBeprM 4yBCTBUTEIIBHOCTh TOKOBOM OTCeUKH K ABYX(a3zubim K3 B Havane KJI2 T.e. B
MCCTC YCTAHOBKH 3allIUThI:

1580
() _ _
=531 6,84 > 2,

1 Ha BbIBOAAX ACMHXPOHHOT'O ABUTATCIIA:

@ 1775 ;7
w =T =1,0> 2.

231

Bunano, uto oTceuka HaaéxHo 3amumiaeT AJl ot Tsox€npix Mmexaydasaeix K3, Tak kak kf] 3Ha4u-
TEJIbHO BBIIIE 2.
3.4. PacuéT Toka cpadaTbIBaAaHMS OTCEYKH C BbIIEP:KKOH BpeMEeHHU

Otceuky 0e3 BBIIEPKKH PE3epBUPYET BTOPAsi CTYNEHb —TOKOBAsi OTCEYKA C BBIICPIKKOU Bpe-
menu 0,1 c. JlaHHas CTymeHb MOXET B HEKOTOPBIX ciaydasx o0ecneuuTh 3()PEeKTUBHYIO 3alIUTy ABHU-
raTciid U OT 3aKJIMHUBAaHUS pOTOpA. HCGOHBI_HOC 3aMCJICHUC BBOJAUTCA B 3allIUTYy IJIA OTCTpOﬁKH oT
Opocka IycKoBOro Toka. TOk cpabaThIBaHHS BTOPOW CTYIIEHH HAXOUTCS 1O GopMyIie

I i L2 0, 36— 165
o2 — ks Hom A0 — {]’93 ’ - A!

k. = 0,93 —xosdpdunuent Bo3spara pene «Cupuyc-21-Ji».
3HayeHHue BTOPUYHOIO TOKA, KOTOPOE BBOAUTCS B IPOrpaMMy pabOThI perie,

k_I., 1-165
= Joeez =554
c.o.Cupuyc kTT 15{]!5 ’

I

3.5 PacuéT Toka cpadaTbIiBaHMsl 321IMTHI OT CHMMETPUYHBIX NEePerpy30K
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3amuTa OT 3HAYHUTENFHBIX CHMMETPHYHBIX MEPErpy30K SBISIETCS HauOoJiee BaXKHOM, T.K. IPU
paboTe ABHraTelss BO3MOXKHBI YacThle HEPErPY3KU MO CAMBIM Pa3HBIM IPUYMHAM. 3alluTa OT TaKHUX
Heperpy30K 00eCIeYrBaeTCs MPH MOMOIIM TPEThEH CTYNEHH, UMEIONIeH HOPMAaIbHO-MHBEPCHYIO Xa-
PaKTEPHUCTHKY, ONMCHIBAEMYIO YPABHEHUEM:
o ’ yeT
c.3.Cupuyec = m!

*®

t

I
rae [, = [ “KPaTHOCTb TOKa B 3allluTe (Toka meperpyskn), T, .. -BpeMeHHO# Ko3dduiment, c,
weT )
HOJJIEKALTUI BBIYUCIIEHUIO.

YT0OBI BEIYUCIHTG 1, CICAYET IOMHHUTB, YTO COTIIACHO I'OCT P 52776-

2007, Bce aBuraresd MOIIHOCTHIO Bbile 0,55 KBT M0KHBI BBIAEPKUBATH B TEUCHUE JBYX MUHYT TOK
1,500 a1 CnenosatenbHo, 171s onpenenenus L .. NCIOIb3yeM BhIPaKeHUE

T — tc.a.Cp{pp{yc(IEJuz - 1)
yer 0,14

B KOTOpPOE€ NOJCTAaBIIIEM CIEAYIOIIUE 3HAUYCHUS I, =

ERY

15lu0mag  1.5-21,36
I..q 24,8
= 100 c. T.e. MBI OTKJTIOUMM HAIIl TBUTATEIb

= 1,29 u Ttpebyemoe

3HA4YCHHC BPEMCHH CPabaThIBaHUs 3alUTHI T J Crpuye

npu neperpyske 1,5 HeckonbKo panbliie 2 MuH, ueM no3pojisier ['OCT P 52776-2007. [Tonyyaem:

100 (1,29%%2 — 1)

yer 014 =3,65c
[TepBu4HEBI TOK cpabaThIBaHMSI OT 3HAYUTEIHHBIX MEPErPY30K HAXOAUM IO Gopmyrie:
I 1’081 1’0821 36=248A
2.3 = — f = — =
C.3 ks goM AJ 0,9 3 ! !

k. = 0,93 —xosddunuent Bo3spara pene «Cupuyc-21-JI».
3HaYeHNe BTOPHYHOTO TOKA, KOTOPOE BBOJUTCS B IIPOTPaMMY pabOTHI pere,

kool 1-248
1 === —=083A
e.p.Cupuye k—r—r 150!5 ’
3.6 PacuéT Toka cpadaTbiBaHMsl 321HMTHI OT HEOOJIbIIMX MEPErpy3oK

JUist 321U Thl OT HEOOJBIINX NEPErpy30K CIIY)KUT YeTBEPTAs CTYNEHb, MMEIOIIasi HE3aBUCUMYIO
XapaKTEePUCTUKY. 3allluTa IEUCTBYET C BBIICPKKON BPEMEHH, MPEBBIIIAIONIECH BpeMs MyCKa JBUTATE-
JIs, HA CUTHAJI.

[TepBUYHBIN TOK cpabaThIBaHUS YETBEPTOU CTYIIEHHU 3AIIUTHI:

1,05 1,05
caa = k—s HomM AJl = 0.93 21,36 = 2411 A
3HaueHue BTOPUYHOTO TOKA, KOTOPOE BBOJUTCS B MpOrpamMmy padoThl perie,

Kelews 102411

I

| = = =0,8A
c.p.Capryc ’
k_ 150/5
Bpemsi cpabaThiBaHUS 3aIIUTHI:
t..=1,2t..=12-15=18c
3.7 Pac4éT ycTaBOK 3a1MThl ACHHXPOHHOI'0 IBUTaTeJIsl 0T OAHO(A3HBIX 3aMbIKAHMH HA 3eMJII0
(033)

Jns 3amutsl o1 O33 UCHOJIb3yEM TOK HYJIEBOM MOCIEIOBATEIIbHOCTH OCHOBHOM 4acTOThl. TOK
Cpa6aTI>IBaHI/I}I 3allIUThI HAXO0JUM I10 Bblpa)KeHI/IIOI

k 1,2
L = fkﬁp(lm_ﬂ + Lowerenz ) = m 2(0,011+ 0,065) = 0,196 A

e Loz 0,038,y = 0,037==25 = 0,03%22 = 0,011 4

cosgQ
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L iz = Im k2l = 0,65-0,1 = 0,0654
Im Kz = U,65 A}r KM —HaxoJQuTCsl U3 CIPABOYHBIX JAHHBIX, [ (kM) — mIMHHA KaOCTbHON JTMHUH

KJI2.
B pene BBoauTCA BenuunHA TOKa cpabarbiBaHus 3amuThl oT O33 paBHas

L, 0,196
o ep =7~ = —5 5 = 0,00654,
3716Ch Kprun = 30 —koddunment tpanchopmarmu tpaachopmaTopa TOKa HYJIEBOH MOCIEI0BATENb-
HOCTH.

Boinepxka BpeMmenu 3ammthl oT 033 3amaércs paBuoi 0,1 c.

UyBcTBUTENBHOCTD 3aUTHI 0T O33 poBeEpsieTCs BO BpEMS HAJIAJKU.

3.8 IlocTpoenue 3amuUTHOIN XapakTepucTuku peJe «Cupuyc-21-JI» U cxema ero nmoaKJa04eHunst
Hcnonp3ys Bele npoBeA¢HHbIe pacy€Tsl U Gpopmyny (1.1), cTpouM 3aIIUTHYIO XapaKTepH-

CTHKY, COTJIAaCHO KOTOpou OyneT padoTaTh 3amuta apurareins. @opmyna (1.1) ucnonszyercs mist mo-
CTPOEHHsI HOPMAJIbHO-UHBEPCHOU 3aIUTHOW XapaKTEpUCTUKU TPEThbeu cTyreHu. /st e€ mocTpoeHus

TTHII

BBIpa)kaeM BpeMsi cpabaThIBaHUs 3alIUTHI T

0,14 T,
tc.s.l:m:pp{yc = m (32]

c.3.Cupayc:

Jlanee, 3amaBasich KpaTHOCTBIO TOKa B peine L., paccunTeiBaeM Bpems cpabaThIBaHUS 3allli-

THI T no ¢opmyse (3.2). [To moay4eHHBIM TaHHBIM CTPOUM XapaKTEPUCTHKY TPEThel CTyIe-

c.3.Cupnyc
HU 3aIUTHI (pUCYHOK 3.3).

1
° 200 - £ o0s 2 CTymeHb
2 180 - 29 06 / 1 crynens
= 160 - L
=) g~ P
w140 - N 0
[+ 4 150 200 250 300 350 400 450 500
= 120 -
E Tok B 3awumre, A
@ 100 -
=
& 80 3 crymeHb
g 60 - 2 cTymneHb
= 40 - Icrynenp
2 20 -
o0 =
0 _4cTyneHs . . : :
0 50 100 150 200 250 300
ToK B 3awmTe, A

Pucynok 3.3 - [lonydenHas 3aniuTHas Xxapakrtepuctuka pene «Cupuyc-21-J»
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CwuioBas 4acThb

3amura oT
Mex 1y pa3HbIX
3aMbIKaHWI; 3allUTa
OT CUMMETPUYHOMI
neperpysKu

3ammra oT 0AHO(pAZHBIX
3aMbIKaHUI Ha 3EMITIO

IIIMHKY CUrHAIU3aLMKU

Jlamma oTKIIOUeHO

Jlamna BKJIIOUEHO

11IuHKK ynpasneHust

ITutanue ycTpoiicTBa 3aIuThl
«Cupuycy

HCHB DJICKTPOMArH1uTa BKIIKOUYCHUA

BBIKJTFOUATE)TA

~
10 kB 5 L i
Q — .
2 i»
2 e
Brikmouarens T5 .
10 kB §_ Lt € ic
£ = r .
2 _&E}Esm
[ ) [ ) 3
Tpancdopmaropsl =
Toka TA7 _.“._ X4 -
\1g S .
Tpauncdopmarop Toka = (’)\Tii‘::::}‘:;e
( HyJIEBOA g 710 713
‘ TOCJICI0OBATCIIBHOCTH 5 ]
jas]
. = —{Z20] HLG1
= PIIO
5 A —Q—
M HLRI1
+ X9 -
SF1 SF1 Llenu onepaTuBHOro TOKa
277 U -
A SF2 SF2 §
(g R YAC
BKIJL M
L| 36
|
OoTKII. 1 |_|
x| (]
TKJI.2,
(B }——{E10] YAT
X6
Bxon Q7 R

§1| Pn0|§.z
B
23] o [

[ ]

SBC

X6

[€.13]Bx1. ot kimoua

TRSBT

ko

Llens DJICKTPOMAarHuTa OTKJIFOUYCHUSA

BBIKJTFOUATE)TA

Pere nonoxeHus BBIKIIOUATENS]  OTKIIFOUSHO)

Pesie monoxkeHus BBIKIIOUATENS « BKIIOYEHOY

Komanaa BKIIFOYHTE OT TeneynpaBieHust

SB

T RN (k1

SF2

0.1 7| Brnokup.ATIB

Komannaa OTKIIOUMTE OT TeneynpasneHus

Brnokuposka AIIB

EABTOM&T mrg 6.8

Pucynok 3.4 - Cxema nonkitouenus mudposoro pene «Cupuyc-21-JI»

KouTtponb aBTOMaTa IKHOK MHTAHHS
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OdopmiaeHue BONPOCOB K IK3aMEHY
CEBEPO-KABKA3CKAS I'OCYJAPCTBEHHASA I'YMAHUTAPHO-TEXHOJIOTMTYECKAA
AKAJIEMUA
Kadenpa «3DnexrpocHabxeHue»
Bonpocsl k 3x3ameHy

7 CemecTtp
1. Ha3nauenue peneifHON 3aIIMTHI U ABTOMATHUKH B CHCTEMax AJIEKTPOCHAOKEHUS

DneMeHTHl M PYHKIIMOHATHHBIC YaCTH PEICHHON 3alUThl U aBTOMATHKH

(98]

DOyHKIIUM PEICHHON 3aIUTHl 1 aBTOMAaTUKHA U OCHOBHBIC TPEOOBAHUS, TPEABIBISIEMbIC K 3TUM
yCTpOICTBaM

OCHOBHBIE TPUHLIUIIBI IEUCTBUS PEICUHON 3alIUTHl U aBTOMATUKH

Knaccudukanms pene.

TOKOBaH OTCCUKa. Ha3HaquHe, HpI/IHI_[I/IH BBIINMOJIHEHHUA, IOCTOMHCTBA, HCJOCTAaTKU.

N o Wn R

MaxkcumansHas TOKOBas 3aiura. Ha3HaquHe, IMPUHIUIT BBIIIOJIHCHU A, JOCTOUHCTBA,
HCOOCTAaTKH.

S

Bropas cTyneHp TOKOBOM 3alIUThI - TOKOBAsk OTCEYKA C BBIIEPKKON BPEMEHU.

TokoBast HaripaBiieHHas 3amuTa. Ha3HaueHue, NpUHIUI BBIIIOJIHEHUS, JOCTOUHCTBA,

HEJOCTaTKHU.

10. CxeMbl BKJIFOUEHHUSI peJie HAPABIEHUS MOIIHOCTH.

11. ITpuHIIMTT ACHCTBUSA, OCHOBHBIC OpTaHbl M BRIOOP IMapaMeTPOB TOKOBOW HAMPABIICHHON 3aIIUTHI
Y TOKOBOW HaIpaBJICHHOW 3alIUThI HYJIEBOM MOCJIEI0BATEILHOCTH.

12. luctanuuonHas 3amura. HazHaueHue, IpUHLIMIT BHIIOJHEHUS, TOCTOMHCTBA, HEJJOCTATKH.

13. Cxembl ¥ BBIOOD MapaMeTpoB cpadaThIBAHHSI TUCTAHIIMOHHOM 3aIUTHI.

14. TokoBas cTyneHuaras 3amuTa, ee cocrasistomue. [Ipumep.

15. Haznauenue u Buzpl 1uhepeHInalbHbIX 3aIuT.

16. Ocobennoctu pene nuddepeHnnanbHON 3alUTh TPAaHCPOPMATOPOB HA PUMEPE pelie
PHT-565.

17. Ocobennoctu pene nuddepeHnranbHON 3auThl TpaHcGopMaTopoB Ha npumepe pene J3T-
11.

18. OcoGennoctu pene nuddepeHanTsHON 3auThl TpaHchopMaTopoB Ha pumepe peine PCT-
15.

19. OcoGeHHOCTH W TPUHIIMIT ACHCTBUS MOIYIPOBOAHUKOBBIX pene Toka (Ha mpumepe PCT-80AB)

20. OcoOeHHOCTH ¥ PUHIIHII JeHCTBUS MHIYKIIMOHHBIX pesie Toka (Ha npumepe PT-80)

21. OcoOGeHHOCTH U IPUHITUTT JCHCTBUS SJIEKTPOMArHUTHBIX pelie Toka (Ha mpumepe PT-40)

22. YcTpoiicTBa aBTOMaTHYECKOW YaCTOTHOM pa3rpy3ku. [I[puHIUIT 1elCTBUS U OCHOBHBIE
TpeOOBaHMS.

23. YcrpoiicTBa aBTOMaTHYECKOr0 MTOBTOPHOTO BKJIFOUECHUS. [[pUHIIMIT AEHCTBUS 1 OCHOBHBIE
TpeOoBaHUSI.

24. YcrpoiicTBa aBTOMaTHUECKOI 0 BKIIIOUEHUS pe3epBa. [IpuHuun neicTBUsl 1 OCHOBHBIE
TpeGoBaHuSI.

25. [lpuHUMD IEHCTBHUS U OCHOBHBIE TPEOOBAaHUS K aBTOMAaTUYECKHM PETYIISATOPaM BO30YKICHHS

CUHXPOHHBIX T€HEPATOPOB.
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26.

27.
28.

29.

30.

31

39.

40.

41.
42.
43.
44.
45.
46.
47.
48.
49.

»

N hWw

PerynupoBanue HanpsKeHHUs U peaKTUBHOM MOIIHOCTH B CHCTEMax 3JIEKTPOCHA0KEHUS
YCTPOMCTBAMM aBTOMAaTHYECKOTO PETYIUPOBAHUS BO30YXKICHHSL.

MHUKpPOIIPOLIECCOPHBIE YCTPOMCTBA PEICHHOM 3aIUTHI U ABTOMATUKHU.

CxeMmbl BKJIIOUEHHS TpaHC(HOPMATOPOB TOKA, UX MOTPEIIHOCTH, MOHATHE Ko dunmenTa
CXEMBI.

CxeMmbl BKIIIOUEHHS TpaHC(HOPMATOPOB HANPSHKEHUS, X TTOTPEITHOCTH, TOHATHE

KO3 puImeHTa CXeMBbl.

Penetinas 3ammura TpanchopmatopoB. [ToHsTHE U BUIBI.

. OcoOeHHOCTH peeitHO 3aTUThI BBICOKOBOJIBTHBIX AJICKTPOIBUTATEIICH.
32.
33.
34,
35.
36.
37.
38.

OCcoOEHHOCTH pPeNeHOM 3aIMThl HU3KOBOJIBTHBIX DJICKTPOABUTATEIICH.

Hacepimaromnuecs: tpancGopMaTopsl TOKa

XapakTepUCTUKU TUTABKUX MPEAOXPAHUTEIICH, AIEKTPOTEIIOBBIX U TEMIIEPATYPHBIX pelie
KoncTpykuuu miaBkux npeaoxXpaHuTenei, 3IeKTPOTEIUIOBBIX U TEMIIEPATYPHBIX pelie
VYpasinsieMble IpeIOXPaHUTENH.

KuakoMmeraisinueckrue caMOBOCCTAHABIMBAIOIIUECS MPEIOXPAHUTEIIH.

CoBMeCTHOE JIECTBHE TOKOBOM 3AIIMThI U YCTPONCTB AaBTOMAaTUYECKOTO MOBTOPHOTO
BKJIIOUECHMSI 1 aBTOMATUYECKOTO BKJIFOUEHHUS pe3€epBa.

[TpuHIIMTIBI pacueTa 3alUTHBIX XapaKTEPUCTHK aBTOMAaTUYECKHUX BBIKIIIOUATENeH (cepun A,
BA, «QnexTpon»)

3aimuThl OT 3aMBbIKAHUS HA 3€MJIIO, PEarupyrolire Ha TOKU U HAMPSKEHUs HyJIeBOM
MOCJIEIOBATEIbHOCTH YCTAHOBUBIIIETOCS PEKHUMA.

VYerpolicTBa CUCTEMHOM POTUBOABAPUIMHON aBTOMATHKH.

Buapl moBpexaeHui, Ha3HaYEHUE W BBITIOJIHEHUE 3aIIUThI CETeH HanpsbkeHueM 110 1 kB.
VYcrpolicTBa 3alIMTHOTO OTKIIIOYEHUS.

3anuTa 1 aBTOMaTUKa KOHJIEHCATOPHBIX YCTAHOBOK.

Oco0eHHOCTH 3aIUTHI U aBTOMATHKH TPaHC(HOPMATOPOB AJIEKTPOIIEUHBIX YCTAHOBOK.
Oco0EeHHOCTH 3alUTHI 1 aBTOMATHKH ITOJTYIPOBOTHUKOBBIX MPE0Opa30BaTEIbHBIX arperaTos.
3amuTa 1 aBTOMaTHKa IIUH.

Oco0eHHOCTH 3alUThI TeHEPATOPOB HampsikeHneM 10 1 kB.

Oco0eHHOCTH 3alUThI TeHEPaTOPOB HaIpshKeHHeM BhIime 1 kB.

8cemectp

OKkoHOMUYECKask 3PPEKTUBHOCTh CUCTEM aBTOMATH3AIMH JIEKTPOCHAOKESHHUS.

DneMeHThl (YHKIIMOHAThHBIC YaCTH M OpraHbl YCTPOWCTB PENICHHON 3allUThl U aBTOMATHUKH
CHCTEM 3JICKTPOCHAOKEHHUS .

[Tonsitue AIIB.

ATIB nuaui.

ABTOMAaTHYECKOE MOBTOPHOE BKJIIOUEHHE TPAHC(HOPMATOPOB.

AIIB cO0opHBIX IIUH;

AIIB snektponBurareneit HanpsokeHueM Hrbke 1000 B.

AIIB acuHXpOHHBIX ABHraresie Hanpsikenuem Boiie 1000 B.

ABP peszepBHoit TMHNN; ABTOMaTHYECKOE BKIIIOUCHHE PE3EpBHOTO TpaHchopmaTopa

. [Ipunnuns! noctpoenus AYP.
11.
12.
13.

YacrotHoe AIIB.
CornacoBanue aeiicteus yctpoiicts ABP, AIIB, AYP.
[IpumeHeHne aBTOMaTUYECKON pa3rpy3Ku Mo TOKY.
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14.
15.
16.
17.

18.

19.
20.

21

23

25.
26.
27.
28.
29.
30.
31.

OTKIIOHEHUS HAIIPSDKEHUS U ero BIUsHKE Ha padoty OII.

IIpy4rHBI BOSHUKHOBEHMSI OTKJIOHEHUS HAIPSDKEHUS CETH.

MeTopl peryInpoBaHusl HAIIPSKEHHUSL.

ABTOMAaTHYECKOE PEryJIMPOBaHUE MOUIHOCTH KOHJICHCATOPHBIX OaTapeil Mo HanpsHKEHUIO CeTH
U TI0 TOKY Harpy3KH.

PerynupoBanue MOIIHOCTH KOHJACHCATOPHBIX OaTapeil 1Mo HampaBJICHHUIO PEAKTUBHOM MOIIHO-
CTH.

PerynupoBanue MOIIHOCTH KOHJICHCATOPHBIX OaTtapeil o BpeMEHH CYTOK.

PerynupoBanue MOIIHOCTH KOHICHCATOPHBIX OaTapei Mo yriry ¢ Mexay HamnpshyKeHUEM CeTH U
TOKOM Harpy3KH.

. PerynupoBanue MOIIHOCTH KOH/IEHCATOPHBIX OaTapeil o HECKOIbKUM BETUUYUHAM.
22.

ABTOMaTHUECKOE YIpaBJICHUC CTATUYCCKUMU KOMIICHCATOpaMU peaKTHBHOﬁ MOIITHOCTH.

. XapaKTepHbIE PeKUMBI paOOThl KOMIICHCUPOBAHHOW CETH.
24.

[TpuHIMIBI TOCTPOEHUSI U (PYHKIMOHAIBHBIE CXEMbl CUCTEM aBTOMAaTHYECKOW KOMIIEHCAIIUU
€MKOCTHBIX TOKOB.

Ha3nauenue u BUIbl yCTPOMCTB TEIEMEXAHUKH.

[TpuHIMIIBI yIIpaBIIeHUS MOICTAHIIUSIMHU.

CurHanuzanusi 1 KaHajbl CBS3U.

CoBpeMEHHBIE YCTPONCTBA TEIEMEXAHUKH.

Haznauenne ACY.

[Tpunnmns! noctpoenus u crpykrypa ACYO.

ABTOMAaTHYECKHE YCTPOMCTBA YIpaBICHUS peKUMaMH paboThl TpaHcopmaropos. Perucrpa-
LUs1 QJIEKTPUYECKUX ITPOLIECCOB.

Kpurepuu oneHku sk3amMeHa:

OueHnku «omauuHoy 3acIyXuBaeT 00yJarouncs ecIi OH:

MOKa3aJ riIyOOKre U TIOJIHBIC 3HAHUS pabovero MaTepuana;

MOJIHOCTBIO NMOHUMACT CYHIHOCTb W B3aUMOCBA3U PACCMATPHUBACMBIX IMPOLCCCOB H SIBJICHUU
IIpH OTBETaX Ha BOIPOCHI;

aKTUBHO M TBOPUYECKU pabOTall HA CeMUHAPAX;

BBITOJIHWI Bce GOPMBI YIeOHON pabOThI C BHICOKMMHU PE3YJIbTaTaMHU.

OuenKu «xXopouioy 3acily’kuBaeT 00y4aroImunics eciii OH:

MOKa3aJl XOpOoIIne 3HaHUs pabodero MaTepuana;

JOCTaTOYHO XOPOUIO IIOHMMAET CYIIHOCTh U B3aUMOCBSI3U PacCMaTpUBAEMbIX MIPOIIECCOB;

JIaeT NMpaBUJIbHbIE OTBETHI HA HEKOTOPBIE BOMPOCHI MIPH JONOJHUTENBHBIX (HABOJIALINX) BOIPO-
cax;

aKTUBHO U TBOpUYECKU padoTall Ha CeMUHapax;

BBINOJIHWI Bce OPMBI YIeOHOU PaOOTHI C MOI0KUTEIBHBIMU OLIEHKAMHU.

Ouenku _«y00s1emeopumenpHoy 3aciyKUBaeT OO0yJarolmuiics, OOHAPYXHUBIIUH B IEJIOM

noctatouyHoe (yIOBJIETBOPUTENIBbHOE) 3HAHME Y4YeOHOro MarepHajia, TeXHHYECKOH JOKyMEHTaIluH,

HOPMAaTHBHOM MpaBOBON MH(OPMAINH, YMEIOIU CBOOOAHO BBHIMOIHATH 3a/laHUs, IPEIYCMOTPEHHBIE

[IPpOrpaMMOM,  YCBOUBIIMM OCHOBHYKO M  3HAaKOMBIH C  JIONOJHUTEIBHOW  JIUTEPATYPOH,
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PEKOMEHI0BaHHOU Kadeapoi.

Ouenku_ «Heydos1eneopumenbHoy BbICTABISIETCS 00y4aroIerocsi, 0OHapyKUBIIUM MTPOOEITbI
B 3HaHHUAX OCHOBHOI'O yqe6H0r0 Marcpuajia, JOIMYyCKArIUM MNPUHIOUIIHAILHBIC OIINOKKN B

BBIIIOJIHEHUM IIPEJYCMOTPEHHBIX MpOrpaMMon 3afgaHui. Takol OLEHKH 3acCiIy’KUBAIOT OTBETHI
00yYaromuxcsi, HOCSIUEe HECUCTEeMAaTU3UPOBAaHHBIN, OTPHIBOYHBIHN, ITOBEPXHOCTHBIN XapakTep, KOraa
o0yyaroImuiicss He MOHMMAET CYILECTBA M3JIaraéMbIX UM BOIPOCOB, YTO CBUJETEIBCTBYET O TOM, UTO
00yJaroImuiicss He MOXKET Jallblle MPOJ0JKATE 00y4YeHUE M0 AUCHUILUINHE «DHEProcOepexeHue» Uin
OpUCTYnaTb K  NPO(QECCHOHAIBbHOW  JAEATENBHOCTH  0€3  JONOJHMUTENbHBIX  3aHATHH IO
COOTBETCTBYIOIIEH AUCLUILINHE.

IIpenoagaBarenanb Mypraszos M.b.

Oo0pa3en 3k3aMeHALIMOHHOT0 OMJIeTa JJIsl IPOMEKYTOUHON aTTecTaluun

CEBEPO-KABKA3CKAA I'OCYJAPCTBEHHAS 'VMAHUTAPHO-TEXHOJIOTTYECKAA
AKAJIEMUA

Kadenpa «3nexrpocHabxeHHE »
20 -20  yueOHbIi TOA
DK3amMeHannoHHbIA omer Ne 1

IO AUCHUIIIIMHEC _PeﬂeﬁHaﬂ 3alyTa 1 aBTOMATU3alusd 3JICKTPOSIHECPICTUIYCCKUX CUCTEM

JUTs1 0O y4arOIIMXCS HAIPaBIIEHUS MOATOTOBKH (crienuanbHocTH) 13.03.02 Dnexmpochaborcenue

1. ChopMynaupoBaTh Ha3HAUCHHE PEICHHOM 3aIIUTE B CUCTEMAX 3ICKTPOCHAOKEHHS.
2. O6’b$ICHI/ITI> HA3HAUYCHHUEC PCJIC HAIIPSKCHUA. HDI/IBGCTI/I IIPUMEPEI OCHOBHLIX THIIOB PCJIC HAIIpPs-
JKEHUsI, IpUMEHSIEMBIX B CUCTEMAaX BICKTPOCHAOKEHHS.
3. PaCC‘-II/ITaTb 41 BI:I6DaTb aBTOMaTI/I‘IeCKHﬁ BBIKJIFOYATCIIb JJISI ACUMHXPOHHOI'O ABUIATCIISL CO CJIC-
IYIOIMMH JaHHBIMH:
Tum - ASOA6 . P,=0.75 Bt I/,=4.cos =07, 1. = 71 .
ABTOMaTI/I‘-IGCKI/Iﬁ BBIKJIOYATCJIb YCTAHABJINBACTCS B 3dAKPBITOM H_IKad)V.

3aB. xadeapoit

58



CEBEPO-KABKA3CKAA I'OCYIAAPCTBEHHAS 'YMAHUTAPHO-TEXHOJIOTUYECKAA

AKAJIEMUS

Kadenpa DnekrpocHabxenue

1O JUCHMITIIMHE Peneitnas 3a1uTa 1 aBTOMAaTU3alusA 3JICKTPOSHCPIETUICCKUX CUCTEM

TecThl I TeKYlIEH aTTeCTAlUU

7 cemecTp
Ne i/m | Bonpocsl ‘ OTtBeTHI
Pazmen 1
1 Hasnauenue penei- 1. IloBBIIIEHNE HAIEKHOCTH. I1K-5
HOMU 3alIUThI U aBTO- 2. DKOHOMUYHOCTE.
MaTUKu?
3. be3omacHOCTh 0OCTYKUBAHHUS.
2 Henopmainbhsie pe- 1. 3arpsizHEHHUE OKPYKAIOIIEH CPEIbI. [1K-5
KHUMBI JIEKTPOYCTa- 2. HenoxomriekTanus 000pyJ0BaHusl.
HOBOK? 3. KopoTkoe 3ambIKaHue, NepEerpy3Ka.
3| U3mepuTenbHbIe pe- 1.PI1-25 OIIK-6
ne? 2.PT-40
3.I1I1-67
4 IIpomexxyTounsie 1.PII-25 OIIK-6
pene? 2.PT-40
3.I1I1-67
5  [[omynpoBOIHHUKOBOE 1. TpaH3ucrop. OIIK-1
pene (31nemMeHThI)? 2. Bo3BpaTtHas npyxuHa.
3. KopoTK03aMKHYTBIH BUTOK.
6  |DneMeHTbl UHAYKIU- 1. Tpan3zucrop. [1K-4
OHHOTO pene? 2. YepBsk.
3. CTanbHOW BpAIIAIOUIUNACS AUCK.
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Paznen 2

TpanchopmaTopa
TOoKa?

2. KopoTkoe 3aMbIKaHueE.

3. [loakmmoueHue K aMIepMerpy.

ABTOMAT «DJEK- 1. bumeran. [1K-4
TpOH» (DJIEMEH- 2. Tpurrep.
Tb1)? 3. SIxopb.
W3meputenbHblii 1. bumeran. [1IK-4
3JIEMEHT aBTOMa- 2. Tpurrep.
Ta «IJIEKTPOH 3. SIxopb.
3|CocTaB 1m1aBKOTO 1. ITaTpoH. OIIK-1
MpEIOXPAHUTENS ) 2. MUKpOBBIKJIIOYATEIIb.
3. HepTHBIi ras.
Br16op nmmaBkoi b =7 [TK-2
L Lgcn = 4Li06-
BCTaBKU MPEAO-
XPAHHITEILA K ABH- 2. I@.C.H. = IH.()@ ) Kmﬂofc .
raTento?
3' IG.C.H. = K}’ZIH /Kmﬂ.?lc .
Br16op aBTOMa- Wi > J IK-2
THYECKOTO BbI- T pac pad. maxc.
? —
Kmol_}IIzzTgnﬂ. r I pac, = 21 o+
3. Ipac. 2 ]HOM. /2
Pazgen 3
OJIEMEHTEI 1. CtanpHOM CeplIeUHHUK. I[1K-4
TpaHchopmaropa 2. DIEeKTpOMAarHur.
TOKa? 3. MenHblil cepIeYHUK.
DNeMEeHThI 1. MHOTOBUTKOBBIE OOMOTKH. [1K-4
Tpancopmaropa 2. ManoBUTKOBBIE OOMOTKH.
HarpsKeHus? 3. PazpsgHuK.
Pexum paboTsr 1. Xomnocro#t xo/1. OIIK-1
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4 | Buapl TOKOBBIX 1. MT3. I1IK-2
3amumT? 2. ABP.
3. AIIB.
5 | Pacuyer Toka L. =1 [K-2
cpabaThIBaHHs M o
MT3? ) [Cp :]{H[“
] — KH KC 3 ]
3. “op. pab.maxc.
KB
6 |[3meputenbHbIN 1.PT [TK-1
opran MT3? 2. PII
3. PEM
7 |A3mepuTenbHBIN 1. PT-40. [K-1
oprax T.O. (To- 2. PB-274.
KOBOM OTCeY- 3. Pene ykazarenbHoe.
Ku)?
8 | Pacuer Toka Lo =1 OIIK-1
cpabarbiBaHus M oM
TOKOBEII:II?OTCGLI- 7. ]Cp. = [(H]“.
] — KH ) KC.I)’ . ]
3. fop. pab .maxc.
KB
9 |Henocrarku T0- 1. BeicTpoTa cpabaThiBaHUsI. [1K-4
KOBOU OTCEUKU? 2. MennenHoe cpabaThIBaHUeE.
3. Majag 30Ha 3aIUTEL
10 | Henocratku 1. BeicTpoTa cpabaThIBaHUSL. I1K-4
MaKCHMaJILHOH 2. MennenHoe cpabaThIBaHueE.
TOKOBOM 3allly- 3. Manas 30Ha 3aIMTBHI.
ThI?
Pa3znen 4
1 | Juddepenmu- 1. Hacerimaronutics Tpancdopmartop. ITK-5
aJbHas 3allUTa 2. Pene BpemeHu.
(3;meMeHThI)? 3. Perle MUHMMAIIBHOTO HAIIPSDKEHUS.
2 Ortcrporika 1. I3MeHeHnem HarpsKeHUsL. [1K-5
muddepeHIm- 2. Beiiep:kKoil BpeMeHHU.
AJBbHOM 3aIUThI 3. HaceimmenueM mpoMekyTO4YHOTo TpaHchopmaTopa.
OT TOKOB Heba-
naHca?
3 |KakoBa Benuuu- 1. HomMuHaneHbIi TOK TpaHchopmaropa. OIIK-1

Ha TOKa HaMmar-

2. MeHbIllle HOMHUHAJILHOTI'O TOKA.

HHUYUBaHUA CU-
JIOBOTO TpaHC-

dbopmaropa?

3. bospllle HOMUHAJIBLHOTO TOKA.
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Pa3nen 5

[Tapamerp, 1. ConpoTuBieHHUE. OIIK-6
u3Mepsie- 2. Tok.
MBI IHC- 3. Hanpsoxenue.
TaHI[MOHHOM
3aIuTOn?
CocraB Ha- 1. Pene PHT. OIIK-3
MPaBJICHHOMN 2. Pene PIIB-358.
TOKOBOH 3. Pene PBM.
3alIUTEI?
SaIuTEl 11 1. 3amura c pese PHT. I1IK-6
KOJIBILIEBBIX 2. 3ammra c pene JA3T-11.
ceren? 3. HanpaBiieHHas 3amura.
B kakux 1. Tok- Bpewms. OIIK-6
0CSIX CTpPO- 2. Hanpspxenne — Bpemsi.
UTbCA KapTa 3. HanpsxeHnue — TOK.
CEJICKTUB-
HOCTH?
Jonyctu- 1. 10%. OIIK-6
Masi TOKOBast 2. 5%.
rorper- 3. 70%.
HOCTb U3-
MEpUTETb-
HOTO
TpaHcop-
MaTopa TOKa
B peNeHOMN
3ammure?
OnacHOCTh 1. Cropanue oOMOTKH. [1K-5
HETIOJIHO- 2. OTKa3 3aluThI.
¢dazHoro 3. YBenuueHne CKOPOCTH.
pexuma?
8 cemecTp
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n/n

Bonpocsl

O1Berhl

Paznen 1

YUTo OTHOCUTHECI K

. MT3.

CUCTEMHOH  aBTOMa-

. TO.

THUKE?

. ABP.

[1K-5

Hasnauenue Tteneme-

. OTxImrouenue . 3.

XaHUKU?

. IloBTOpHOE BKIIIOYECHHE.

. lucTaHMOHHOE yTIpaBJeHHE.

[1K-4

KomuaectBo a3, ox-

. Onna.

BAaThIBACMBIX TPpaHC-

. JBe.

dbopmaropom TOKQ]

[O8)

. Tpn.

HYJIEBOM TIOCJIeIOBa-

TEIILHOCTHU?

[1K-4

CriocoObl YIUIOTHEHUS

—

. HacTOTHBIIL.

KaHaJIOB TCIICMCXaHH-

. KonnyecTtBoM npoBo10B.

KU?

. AuddepenmanbHbIA.

OIIK-1

Kak ycTraHoBUTH yC-

. PerynupoBkoii pe3ucropa.

TaBky PT-40?

. HatsbxeHneM npyxuHsl.

. PerynupoBanuem 3a3opa.

[1K-2

Pasnen 2

Bpewmst cpabaTbiBaHUS
AIIB?

. t=0.

. 0.

. =00,

[1K-1
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Hasnauenne (1. BBox pesepna. I1K-4
AIIB? 2. OTKII0YEHUE TOBPEKICHUS.

3. BoccraHoBiIeHHE TUTAHUSL.
[Tyck AIIB? |l. IloBbIlIeHUE HAPSHKEHUS. I1K-4

2. IloHm>xeHne HanpsKEeHUs.

3. OTKJII0YEHUE BBIKIIOYATES.
Ha yto BO03- |l. Ha mpomsinieHHOE pere. [1K-5
ﬂzfi)c;]j]g; pes 2. Ha npuBof BBIKIIIOUATEIS.

3. Ha curnan.
Ha urto BO03-1. Ha mpombinuieHHOE pere. I1K-5
NEencTByeT pe-2. Ha mpuBoa BEIKITIOYATETIS.
ne PTM? 3. Ha curnain.

Pazpnen 3

Haznauenue |l. Beox pesepsa. [IK-5
ABP? 2. OTKIIIOYEHHE K. 3.

3. BBox pesepsna.
Pene nns BeI-{l. PIIB — 358. OIIK-1
[TOJTHEHUS 2. JI3T —21.
AIIB? 3. PT — 80.
Ycnosue no- (1. Pr > Ph. OIIK-6
acrorn [P T PR
DHEPTrocUcTe- 3. Pr = PH
Mme?
[Tapamerp, |l. Tok. [K-2
n3MepsieMblid 2. HampspxeHue.
yCTpoicTBOM (3. YacToTa.
YaCTOTHOM
pasrpysku?

4.1 Kputepuu oOlleHNBAHUA TECTUPOBAHUSA

[Ipu mpoBeneHuu aTrectanuu B hOpMe TECTUPOBAHHUS:
— BCE BepHbIe 0TBeThI NpuHUMarores 3a 100 %;
— 1pu oTrBete Ha naTbaecaT (50%) u 6osee MPOIEHTOB TECTOBBIX BOMPOCOB 00YYAIOIIEMYCsI CTa-
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BUTCS OLICHKA «3aYTEHOY;
— MpU OTBeTe Ha MeHee ueM mAThaecAT (50%) MPOLEHTOB TECTOBBIX BOMPOCOB O0yUAIOLIEMYCS
CTaBUTCSI OLIEHKA «HE3aUTEHOY.
5. MeToguveckne MaTepHuaJIbl, ONpeaesiolue NpoueIypbl OHeHUBAHNS KOMIIETCHIIMT

[TpomexyTodHas arTecTamus Mo TUCHUILUIMHE «PeneiiHas 3amuTa ¥ aBTOMAaTU3aIUs dJIEKTPO-
SHEPreTUUECKUX CUCTEM» MPOXOAUT B ycTHOM dopme. [Ipu mpoBeneHNN NpoOMEXyTOUHOM aTTecTaluu
(9K3aMeH) JUIsl OLICHUBAHUS PE3YIbTaTOB OCBOCHUS AUCIUIUIMHBI UCTIONB3YIOTCS CIEIYIONIUE OL[CHKH:
- «OTIIUYHOY;

- «XOpOILOY;
- «yZOBJIETBOPUTEIHLHOY;
- «HEYAOBIIETBOPUTEIBHOY;

5.1 Kputepuu olieHMBaHUsI KauecTBa OTBETa (IK3aMEH)

O1neHKH «OTIMYHOY» 3aciy>KUBAaeT 00yJaroIUics eCu OH: MOoKa3all INyOOKHe U MOJIHbIE 3HaHUs pado-
Yero MaTepHualia; MOJHOCThIO MOHUMAET CYLUIHOCTh M B3aUMOCBSI3U PacCMaTPUBAEMBIX IMPOIIECCOB U
SBJIGHUN TpU OTBETaX Ha BOIPOCHI; aKTUBHO M TBOPUYECKHU paboTall Ha CEMHHApaXx; BBIITOJIHUI BCE
dbopMbI yaeOHOI pabOThI C BBICOKUMU PE3yIbTaTaMH.

O1neHKH «XO0pOoII0Y» 3aCIyKUBAaeT 00yJaroNIMiics el OH: MOKa3all XOpollre 3HaHusg pabodero mate-
puana; 10CTaTOYHO XOPOILIO MOHUMAET CYIIHOCTh U B3aUMOCBSI3U PACCMAaTPUBAEMBIX IIPOLIECCOB; JAET
IIPaBUJIbHBIE OTBETHI HA HEKOTOPHIE BOMPOCHI MIPH JAOMNOJHUTENBbHBIX (HAaBOJASAIIMX) BOIIPOCAX; aKTUBHO
U TBOPYECKM paboTall HAa CEMHHApax; BBHIIOJIHHUI Bce (HOpMbI yueOHOW paboTHI C MOJIOKUTEIBHBIMU
OLICHKAMH.

O1eHKH «yIOBIETBOPUTEIHHOY» 3aCITYKHBACT 00yJarONIUiics, OOHAPYKUBIIUK B 1IEJIOM JOCTATOYHOE
(YAOBIETBOPUTENBbHOE) 3HAHUE Y4EOHOro MaTepuasa, TEXHHYECKOW TOKYMEHTAllud, HOPMaTHBHOU
PaBOBOM MHGOPMAITUH, YMEIOIINI CBOOOTHO BBIMIONIHATH 33JaHUs, MPEAYCMOTPEHHBIC TPOTPaMMOii,
YCBOUBIIINN OCHOBHYIO M 3HAKOMBIN C JOTIOJTHUTEIHHOM JTUTEPATYPOH, PEKOMEHIOBAHHON Kadeapoi.
OneHKH «HEYIOBJICTBOPUTEIILHO» BBICTABISIETCS OOYYarOIIMMCS, OOHAPYXHBIIUM TIPOOEIHl B
3HAHUAX OCHOBHOI'O y4EOHOI0 MaTepuana, JOMyCKaroIUM MPUHIHUINAAIbHbIE OIIHOKH B BBITIOJHEHUH
MPEyCMOTPEHHBIX MPOrpaMMoi 3anaHuii. Takoil OIEHKH 3aCITy’)KUBAIOT OTBETHI OOYYaIOLTUXCS,
HOCSIIIIE HECHCTEeMAaTHU3UPOBAHHBIN, OTPHIBOYHBIN, IMTOBEPXHOCTHBIN XapakTep, KOraa oOydJarorniuiics
HE TMOHMMAET CYIIECTBA M3J1araéMbIX UM BOIIPOCOB, YTO CBHJIETEIBCTBYET O TOM, YTO OOydaroUIHiics
HE MOKET Jajibllle MPOoaoJKaTh o0ydeHue 1o nuciuiuinie «Perneiinas 3amuTa 1 aBTOMaTU3alus dJ1eK-
TPOIHEPTEeTUYECKUX CHCTEM» WJIH TPHUCTYyNaTh K MNpo(ecCHOHANBLHOW JAesTenbHOCTH — 0e3
JIOTIOJIHUTEJIBbHBIX 3aHATHI IO COOTBETCTBYIOLIEH AUCIUIUIMHE.

5.2 Kputepuu oneHnBaHus TECTUPOBAHUS
[Ipu mpoBeneHnu aTTectanuu B hopMe TECTUPOBAHHUS:
— BCe BepHbIE OTBETHI NpuHUMaroTcs 3a 100 %;
— 1pu otBeTe Ha nAThAecAT (50%) u Gosiee MPOLEHTOB TECTOBBIX BOIIPOCOB O0yUaroLIeMycs CTa-
BUTCS OLIEHKA «3aYTEHO»;
— Tpu OTBeTe Ha MeHee 4eM msaThaecaT (50%) MpOIEHTOB TECTOBBIX BOMPOCOB O0YYArOMIEMYCs
CTaBUTCS OIEHKA «HE3a4YTECHOY

5.3 Kpurepuu o1ieHKH KypcOBOTO MPOEKTa

Pe3ynpTaThl 3amUTBl KypcOBOH DPaOOTHI OMPEAEISIOTCS OLEHKAMU «OTIMYHO», «XOPOIIO»,
«yJIOBJIIETBOPUTEIBLHOY», «HEYIOBIETBOPUTENbHOY». KypcoBas pabora olLeHUBaeTCs 4iIeHAMH KOMHC-
CHH B JIeHb 3aUThl. OIEHKH OOBSABISIOTCS KOMUCCUEH B TOT XK€ JCHb.

Onenka «OTIMYHO» BBICTABISETCS 32 KypCOBYIO paboTy, KOTOpas UMEET IPaMOTHO U3JI0XKEH-
HYIO TEOPETHYECKYIO YacTh, JIOTMYHOE, MOCIIEI0BATENIFHOE M3JI0KEHNE MaTepHaia ¢ COOTBETCTBYIO-
IIMMU BBIBOJIAMH U OOOCHOBAaHHBIMHU TPEAJIOKECHUSMHU, HUMEIOIMIMMHU TPAKTHUECKYI0 3HAYMMOCTb.
[Ipon3BeneHHBIC pacueTHl BHIIOIHEHBI IPAaBHJIBHO U B IIOJIHOM 00beMe. PaboTa BBIMONHEH B YCTaHOB-
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JICHHBIH CPOK, TPAMOTHBIM s13bIKOM. OopMIIeHHEe COOTBETCTBYET ACHCTBYIOIIMM CTaHJapTaM, COIpO-
BOXKJIA€TCsl JJOCTaTOYHBIM O0OBEMOM TAaOJIMYHOTO MaTepuaia U rpauueckoro marepuaia, UMeeT Io-
JIOKHUTEIBHBIN OT3BIB PYKOBOIUTEIIS.

[Tpu 3amuTe KypcoBOil pabOTHl 00YUYAOIIUIACS MMOKA3bIBAET IITyO00KOE 3HAHHWE BOTIPOCOB TEMBI,
CBOOOJHO OINepHUpyeT JaHHBIMHU MPOEKTa, BHOCUT 0OOCHOBAaHHBIE MPEAJIOKEHHS, a BO BpEeMsl JJOKJIA1a
WCITONIB3YET HaIJISIIHBIE TIOCOOMs (TaOIHIbI, CXeMbl, TPaUKH U T.II.), AT YETKUE U apTryMEHTHPO-
BaHHBIE OTBETHI HAa BONIPOCHI, 33aHHbIC YWICHAMU KOMHCCHUH.

Onenka «Xopomioy» BBICTABISETCS 32 KYPCOBYIO pabOTy, KOTOpasi UMEET TPaMOTHO H3JI0KEH-
HYIO TEOPETUYECKYIO TJIaBy, MPOBEACH JOCTATOYHO MOAPOOHBIN aHANN3, MOCIEA0BATEILHOE U3JI0XKE-
HUE MaTepuala ¢ COOTBETCTBYIOIIMMHU BBIBOJAMH, OJIHAKO aHAU3 UCTOYHHKOB HEIMOJIHBIN, BHIBOJBI
HEIOCTaTOYHO apryMEHTUPOBAHbI, B CTPYKTYpE M COIEpKaHUU PabOThI €CTh OTHENbHbIE MOrPEIIHO-
CTH, HE UMEIOIINE MPUHLIUITUAIBHOTO XapakTepa. PaboTa nuMeeT MmoioKUTENbHbIH OT3bIB PYKOBOJIUTE-
as. [lpu 3amuTe KypcoBoi paboThl 0O0ydaroUIMiics MOKa3bIBaET 3HAHHE BOMPOCOB TEMBbI, ONIEPUPYET
JTaHHBIMU HCCIIEIOBAaHMS, BHOCUT MPEAIOKEHUS M0 TEME UCCIIEeI0OBaHMs, BO BpeMs JOKJIaaa UCTIOIb3Y-
€T HarJsiiHbIe TOCOOMs (TabJIUIIbl, CXeMbl, TpaQUKH U T.I1.) UM Pa3IaTOYHbIN MaTepual, 6e3 0coObIX
3aTpyJHEHHI OTBEYaeT Ha MOCTaBJICHHbBIE BOPOCHI.

OneHka «YIOBIETBOPUTEIILHOY BBICTABISIETCS 32 KypCOBYIO paboOTy, KOTOpasi HMEET TEOPETH-
YEeCKYyI0 4acTh, 0a3upyercss Ha MPAaKTHUYECKOM MaTepuaie, OJHAKO MPOCMATPUBAETCs HEmociel0Ba-
TETHHOCThH U3JIOKEHUS MaTepuasa, aHaJalu3 UCTOYHHUKOB IMOAMEHEH OMOIMOTrpaduaeckiuM 0030pom, J10-
KyMEHTaJIbHasi OCHOBa paboThI MpeCTaBlieHa HeIOCTaToOuHO. [IpoBeieHHOe HecaeloBaHUE COACPKUT
MIOBEPXHOCTHBIN aHAJIM3, BBIBOJBI HEKOHKPETHBI, PEKOMEHIAIMH CJIa00 apryMEeHTUPOBAHbI, B 0POPM-
JICHUH pabOTHl UMEIOTCS MOTPEIIHOCTH, CPOKU BBIMOJHEHUS! paboThl HapyleHbl. B 0T3bIBE pyKOBOIU-
TEJII UMEIOTCS 3aMEUYaHMsl 1Mo coAep)kaHuio padotel. [Ipu 3ammuTe KypcoBoil paboThl 00ydaroLIUiics
MPOSIBIISIET HEYBEPEHHOCTh, MOKa3bIBaeT ciaboe 3HaHHE BOIPOCOB TEMBI, HE BCErJa JaeT MCYEpIbI-
BaIOIINE apI'yMEHTUPOBAHHBIE OTBETHI HA 3aJaHHbBIC BOIIPOCHI.

Onenka «HeynoBieTBOpUTEIHLHOY BBICTABIISETCS 32 KypCOBYIO pabOTy, KOTOpasi HE COOTBETCT-
BYET 3asBJICHHON TeMe, He UMEET aHalIMu3a, He OTBeYaeT TPeOOBaHUAM, U3JIOKEHHBIM B METOAMYECKUX
yKa3aHUAX. BBIBOJIBI HE COOTBETCTBYIOT U3JI0)KEHHOMY MaTepHally WM OTCYTCTBYIOT. B 0T3bIBE pyKoO-
BOJIUTENISI UMEIOTCS KpUTH4eckue 3ameyanud. [Ipu 3ammre KypcoBoil paboThl 00y4aromuics 3aTpy-
HSIETCSl OTBEYATh Ha MOCTABJIEHHBIE BOIPOCHI IO TEME, HE 3HAET TEOPUHU BOIPOCA, IPU OTBETE JOIyC-
KaeT CylIeCTBeHHbIe omuOKuU. [Ipu 3ammre He UCTIONB3YIOTCS HATJISAIHBIE TTOCOOUS (TaOJIHIIBI, CXEMBI,
rpauKH u T.I1.).
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IIpnioxenne 2. AHHOTANMs padoyeil NpOorpaMMbl

JucuuniamHa
(Monynb)

Pejeiinas 3amiuTa 1 aBTOMATH3AIUS IJEKTPOIHEPIreTUHYECCKHUX CUCTEM

Peannzyemeie
KOMIICTCHIINHU

OIIK-1 CriocoO6HOCTh OCYIIECTBIATh MOUCK, XpaHEeHUE, 00pabOTKY U aHa-
JIN3 I/IHq)OpMaI_II/II/I N3 PA3JIMYHBIX UCTOYHUKOB U 63.3 JaHHBIX, MPCACTaB-
JATh ee B TpeOyemoMm (opmare C HCIOIB30BaHHEM HH(POPMAIIMOHHBIX,
KOMITIBIOTCPHBIX U CCTCBBIX TEXHOJIOTuH

OIIK-6 CriocoOHOCTh MPOBOAWTH M3MEPEHUsS AICKTPUUECKUX U HEIJICK-
TPUYECKHX BEJIMYMH MPUMEHHUTEIHHO K O0BEKTaM MNpodecCHOHaATbHON
JESITENIbHOCTH

ITIK-1 CriocoO6HOCTh y4acTBOBaTh B TUIAHHUPOBAHUH, TTOATOTOBKE M BBIMOJI-
HEHUU TUIOBBIX AKCIIEPUMEHTAJIbHBIX HCCIEIOBAaHUM IO 3aJaHHON METO-
TKe

[1IK-2 CnocobHocTh 00pabaTbIBaTh pe3ynbTaThl U3MEPEHUIN

[TK-4 Crioco6HOCTh MPOBOANTE OOOCHOBAHUE TIPOSKTHBIX PEIICHUN

I1K-5 T'0OTOBHOCTH OTIpeneNATh napaMeTpbl 000pYyJ0BaHUS OOBEKTOB TMPO-
(dheccroHaIbHOM NEITETEHOCTH

Pe3ynbTaThl
OCBOCHMUS
JUCIUTIAHBI
(Momyst)

3naTh: CoBpeMeHHOE IpOrpaMMHOE o0ecrieueHre, 3aKOHbl 1 METO/Ibl Ha-
KOIUICHUS, TIepeiaun U 00paboTKu HH(OPMAIMH C TOMOIIBIO KOMITBIOTEP-
HBIX TEXHOJIOTHI1, OCHOBBI (PYHKIIMIOHUPOBAHHUS JIOKATBHBIX U TTI00ATBHBIX
ceren

Mudp 3 (OIIK-1)-4

MeTtononoruio pazpaboTKU IUIaHA SKCIIEPUMEHTATBbHBIX — HMCCIEOBAHUM, HX
MPOBENICHUS ¥ aHAJT3a B PEJICHHOM 3allUTE U ABTOMATHKE

Mudp: 3 (T1K-1)-4

CrocoOHOCTh NMPOBOIUTH U3MEPEHUSI DIEKTPHUUECKUX U HEIIEKTPUUECKHUX
BEJIMYMH NMPUMEHUTENBHO K 00bEKTaM IpoeCcCHOHATIBLHOM 1A TebHOCTH
udp 3 (OIIK-6) -4

Merozpl TeOpHH IUIAHUPOBAHKS SKCIIEPUMEHTA B PEJICHHOM 3allUTE U aBTOMa-
THKE, MATEMaTUYECKON CTAaTUCTUKH, TEOPUH BEPOSITHOCTEM, METPOJIOTHH

Mudp: 3 (T1K-2)-4

TpeOoBanusl, MpeIbsBIsIEMblE CTaHAAPTAMH, TEXHUUYECKUMHU YCIOBUSIMU U JIPY-
I'MMU HOPMAaTUBHBIMU JOKYMEHTAMU K IIPOESKTUPOBAHUIO YCTPOMCTB PENICHHON
3alIUTHI ¥ AaBTOMATHKH; U3BECTHBIE KOHCTPYKIIUM YCTPOMCTB PENICHHON 3alUThI
Y aBTOMAaTUKH, UX JOCTOMHCTBA 1 HEAOCTATKH

OCHOBHBIE 3aKOHBI TEOPUH HIIEKTPUUECKUX LENEH PEeHHON 3alUThl K AaBTOMa-
TUKH

Mudp: 3 (TIK-5)-4

Ymerb: OCyiiecTBIATh OUCK, XpaHEHUE, 00pabOTKy M aHAIN3 HHPOpMa-
UM 00 yCTpOMCTBaX peJeiHOM 3aIlUThl U ABTOMAaTHKU CHUCTEM AJIEKTPO-
CHA0KEHUS M3 pa3IMUYHBIX HMCTOYHHMKOB M 0a3 JaHHBIX, MPEIOCTABIAThH
uHpopMmanuio B TpeOyeMoM ¢opmare ¢ UCIOIb30BaHUEM HH(POPMAIIMOH-
HBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHH

Mugp ¥V (OIIK-1)-4
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MPOBOJIUTH M3MEPEHUS ICKTPUUECKUX U HEIIEKTPUUECKUX BEIUYMH MPH-
MEHHTEIBHO K 00beKTaM PO eCcCHOHATEHON e TEIHhHOCTH

ugp ¥ (OIIK-6) -4

DopMynHpoBaTh 33/1aul U BOIPOCHI JUISl IPOBEJICHHS SKCIIEPUMEHTANIbHBIX HC-
CIICZIOBAHUM B PEJIEMHOM 3aLUTE U aBTOMATUKE

Mudp: vV (1K-1)-4

CocraBnsTh IUIaH IPOBEAECHHS SKCIIEPUMEHTAIBHBIX HCCIIEA0BaHUMN B pENIEHHON
3allUTe U aBTOMAaTHKE

1 OCYILECTBIISITH 00pabOTKY pe3yiibTaToOB SKCIIEPUMEHTOB

Mudp: vV (I1K-2)-4

OOGOCHOBBIBATH MPHHSTHE KOHKPETHOT'O TEXHUUECKOTO PEILICHHS

Mudp: vV (11K-4)-4

Omnpenensts coctaB 000pyA0BaHUS TS PENICHHOM 3aUTHl ¥ aBTOMATHKH
Mudp: ¥V (I1K-5)-4

Buaners: HaBblkamu momcka, XpaHeHHs, 0OpabOTKM M aHanmu3a HH)Op-
Maluu 00 YCTPOWMCTBAX PEICHHON 3allMThl U aBTOMATHKH CHUCTEM JJICK-
TPOCHAOXKEHHUS U3 Pa3IMYHBIX HCTOUHUKOB M 0a3 TaHHBIX, HABBIKAMU ITpe-
JnocTaBieHUsT WHpoOpManuu B TpeOyemMoMm (opmaTe ¢ HCIOJIB30BAHHUEM
MHPOPMALIMOHHBIX,  KOMIBIOTEPHBIX M CETEeBbIX  TEXHOJIOTHH.
Hudpp B  (OIIK-1)-4

Brnaners HaBBIKAMU M3MEPEHUS DTCKTPUUECKUX U HEIIEKTPUUECKUX BEJIH-
YUH NPUMEHUTENIBHO K 00bEKTaM MpOoPeCCUOHATBHON AESITETbHOCTH
ugp B (OIIK-6) -4

MeTomMKkoi NpOBENEHHsT SKCIIEPUMEHTATIBHBIX MCCIICIOBAHUN U ONTUMU3ALAN
HAyYHO-TIPAKTUYECKUX PE3YIHTATOB B PEJICMHOM 3aIlIUTE U aBTOMATHKE

udp: B (I1K-1)-4

HaBblkamu 1o cocTaBieHHIO TUTaHa MPOBEIEHUSI MCCIENOBAaHUM U 00pabOTKe
PE3YNBTATOB 3KCIIEPUMEHTOB B PEJIEMHOM 3aIUTE U AaBTOMATHUKE

Mudp: B (11K-2)-4

[TpakT4ecKUMU HaBBIKAMH COCTABIICHHSI TEXHHUKO-3KOHOMHUUYECKOTO0 00OOCHOBa-
HUSI TIPOEKTOB B 00JIACTH PESICHHOM 3aIIUTHI U aBTOMATHUKH

udp: B (I1IK-4)-4

HaBblkamy MCHONB30BaHMs CHIELMATM3UPOBAHHBIX MTAKETOB MPUKIAIHBIX KOM-
IIBIOTEPHBIX NPOrpamM, MpeIHa3HAYEHHBIX I pacuyeTa CXeM U JIEMEHTOB OC-
HOBHOTO OOOpYJOBaHHS, BTOPUYHBIX IIETMEH, YCTPOWCTB PEIeHHOM 3al|Thl U
ABTOMAaTHUKU

[Mudp: B (TTIK-5)-4

TpynoemMkocTs,
3.e./4ac

7/252

DOpMBI OTUETHO-
cTH (B T.4. TIO Ce-
MECTpaM)

1. Dx3amen, 7, 8 cemectp;
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