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1 Henau, 3a7a4u ¥ IJIAHUPYeMbIe Pe3yJbTAaThl 00y4eHHs 110 AUCHUIIHHE

«Pejieiinag 3a1IUTA U ABTOMATHKA)

Hesabo n3ydyeHus: 1aHHON AUCUUILIUHBI SABIAETCS (OPMUPOBAHUE 3HAHUN Y CTYAEHTOB O
COBpPCMCHHBIX CPCACTBAX peneﬁHoﬁ 3alllUThl U aBTOMATHKH KaK 00 OCHOBHBIX CpcACTBAX IOBbI-
IIEHUS HAJIS)KHOCTU PabOThl SHEPTOCUCTEM B HOPMAJIBHBIX M aBaPUHHBIX pPEXKUMaX.

3agayamMu M3y4eHHUs JMCIUILTUHBI SBISIOTCS MTPUOOPETEHHE CTYICHTaMH 3HAHUI:

- IPUHIUIIOB OCTPOSHMS U (DYHKLIIMOHUPOBAHMS OCHOBHBIX THUIIOB YCTPOWCTB peIeiHOM 3a-
IIWUTBI © ABTOMATUKU 3JICKTPOIHCPICTUUCCKUX CUCTCM;,

- METOJIOB HKCIUTyaTallii U BbIOOpa 3JIEMEHTOB PEJICHHOM 3alUThl U aBTOMATHKHY;

- METOJIOB aHAJIN3a PEKUMOB PaOOTHI AEKTPOIHEPTETUUECKOTO U AIEKTPOTEXHUIECKOTO 000-
pyZOBaHMS pacyeTa napaMeTpoB YCTPOMCTB pEIECHHOM 3alIUThl U aBTOMAaTUKH.

IInanupyemMble pe3y1bTaThl 00yUeHHs, COOTHECEHHBbIE ¢ ycTaHOBJeHHbIME B OIIOII BO
UHIUKATOPAMH OCTUKEHHST KOMIIeTeHHIA.

OOyuenue no aucruiuinHe «PesieiiHasi 3alMTa M1 AaBTOMATHKa» HaNpaBJIeHO HA (OPMHUPO-
BaHHUE y 00yYaIOLINXCs CIEAYIOIMINX KOMIETEHIIUI:

KOI[ M HAUMEHOBAHHE KOMIIETEHIIH I I/IH):[I/IKaTOPBI JAOCTHKCHUA KOMIICTCHIIUHA

IIK-1. Cnoco6en yuactBoBath B ipoek- | MIIK-1.1 HactpauBaer peneitHyro 3auTy Ha pas-
TUPOBAaHUH OOBEKTOB IPOPECCUOHATb- | JIMYHBIX OOBEKTAX IJIEKTPOCHAOKEHHS.

HOU JIeITENbHOCTHU NIIK-1.2 PaccunThiBacT 00BEKTHI AICKTPOMEXAHU-
YECKUX CHUCTEM, aHATM3UPYET TEXHUIESCKUE Mmapa-
METPBHI 2JIEKTPOTEXHUUECKOr0 000pyA0BaHUS.
NIIK-1.3 Bnazneer HaBbIKAMH IPOEKTHUPOBAHHUU
00BEKTOB TTPOPECCHOHATBHON JCSITEIBHOCTH B CO-
OTBETCTBUU C TEXHUYECKUM 33JaHUEM U HOpMa-
TUBHO-TEXHUYECKON JTOKYMEHTallUe, coOIroaas
pa3nuyHble TEXHUYECKHe, >Heprod3ddexkTuBHbIe U
9KOJIOTHYECKHE TPEOOBAHUS

2 MecTo TUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl

JlMcuuIuIMHA OTHOCUTCS K 9acTH, (GOpMUPYEMO ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIIE-
Hui 6;10ka b1 «luctunamaer (MOIYITH ).

JlucuuniauHa B3aMMOCBS3aHa JIOTUYECKH U COAEPKATEIbHO-METOAUYECKU CO CIEAYIOMIMMU
mucrunuaamu OOIT:

- (husmka;

- DJIEKTPOHUKA;

- BJIEKTPUYECKUE U JICKTPOHHBIE aIlllapaThl;

- 3JIEKTPUYECKHUE MAIIIUHBI;

- peryJiupyeMblii 3J1€KTPOIIPUBO/I;

- YIIpaBJIEHUE CUCTEMAMH DJIEKTPOTEXHUUECKHX OObEKTOB.

3 Crpykrypa M coaep:KaHue TUCHUTIAHBI

OO6mast TPyJI0EMKOCTh JUCIUTIIIMHBI COCTaBIACT 8 3a4eTHBIX eAuHUIl (288 akameMuuecKux
qaca).



3.1 Buabl yueOHOI padoThl M TPYAOEMKOCTH

(mo popmam oOyueHus)

3.1.1 3aounas ¢popma oOyueHus

Ne B G101 DAG KonuuectBo CeMecTpbl
n/n WL YHCOHOH paboThI 4acoB 9 10
1 | AyauTopHble 3aHATHS 32 16 16
B Tom uncne:
1.1 | Jlexknuu 8 8
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHATHUS 8 8
1.3 | JlabopaTopHbIe 3aHATHUS 16 16
2 | CamocrosiTesibHast padoTa 256 128 128
B Tom uncne:
2.1 | IlogroroBka OTYETOB MO JIAOOPATOPHBIM U 90 36 54
MPAKTUYECKUM paboTaM M UX 3aIuTa
2.2 | IloaroroBka K NpOMEKYTOYHON aTTeCTalluu 60 28 32
2.3 | O6yuenue B cucteme LMS 106 64 42
3 | IIpoMexkyTOUHASI ATTECTALHUSA
3adet/nud.3auer/7K3amMeH 3auer IK3aMeH
Hroro 288 144 144
3.2 TemaTn4yecKuil MJIAH N3yYeHUS TUCUMILIUHBI
TpynoemMkocTh, 4ac
AyauTopHasi padora
Camo-
J:/') Pa3je/bl/TeMbl Cemu- JIa6o-_ HpaK_- CTOH:
e — Beero | Jlex Hapckue/ | patop- | Thye- | Tedb
1 - IIPaKTHU- | HBIE CKas Hasl
YecKkue | 3aHd- | monaro-| pa-
3aHATHA | THS | TOBKa | 0oTa
1. Paznen 1. 3amura 3j1IeKTPUYECKHUX ce- 128 4 8 16 100
Teil HanpsizkeHueMm 10 1 kB
1.1 | Tema 1. 3ammTa 3J€KTPUUYECKUX CETEH 23 1 2 - 20
HanpspkeHueM 10 1 kB  mimaBkumu
IPeIOXPaHUTEISIMHU
1.2 | Tema 2. 3amura 37€KTpUUECKUX ceTell | 23 1 2 - 20
HanpspkeHneM 1o 1 kB aBromaTtuue-
CKHMMH BBIKJTIOYATEISIMU
1.3 | Tema 3. O630p KOMMYTAIIMOHHBIX U 3a- 22 1 1 - 20
UIUTHBIX alapaToB HampspKeHUEM A0 1
kB
1.4 | Tema 4. O030p KOMMYTAallMOHHBIX U 3a- | 21,5 0,5 1 - 20
IIUTHBIX allapaToB HaMpsHKEHUEM 10 1
kB
1.5 | Tema 5. 3amuTa cunoBsIX Tpanchopma- | 22,5 0,5 2 - 20
TopoB Hanpsokennem 6—10/0,4 kB




Paznen 2. Opranmsanusi 3alUThI 96 2 - 8 86
3JIeKTPUYECKUX ceTell HanmpsKeHHeM
6-10 xB

2.1 | Tema 1. Opranu3zanus 3aUTHI JIEKTPHU- 71 1 - 8 60
YeCcKUX ceTell HanpsbkenueM 6—10 kB

2.2 | Tema 2. 3amura oT ogHO(DA3HBIX 3aMbl- | 27 1 - - 26

KaHUH Ha 3€MJTIO B 3JIEKTPUUECKHUX CETSIX
HanpspbkeHuem 6—10-35 kB

Paznen 3. 3ammura 3j1eKTpOTEXHUYE- 80 2 - 8 70
CKHX CHCTEM M YCTPOICTB
3.1 | Tema 1. 3ammra >JI€KTpOJBUTATENECH, 38 - - 4 34

KOHJICHCATOPHBIX YCTAHOBOK, CHJIOBBIX
PE30HAHCHBIX (PUIBTPOB

3.2 | Tema 2. OcoOEHHOCTH 3aIUTEI U aBTO- 42 2 - 4 36
MaTHUKHU TpaHC(HOPMATOPOB AIIEKTPOTEP-
MUYECKHX YCTAaHOBOK M MOJYTPOBOIHH-
KOBBIX IIPe00pa30BaTEIbHBIX arperaToB

Hroro | 288 8 8 16 256

3.3 Conepxanne QTUCHUNINHBI

Pasnea 1. 3ammTa 2jIeKTpHUYecKHX ceTeil HanpsikeHneM 10 1 kB

Tema 1. 3amura 2JieKTpUYECKHUX ceTed HanpsizkeHneM 10 1 kB nmiaBkumu npenoxpann-
TeJSIMH
Bunbl TokoBBIX Harpy3ok Ha 31eMeHTbl COC. [IpyuHIMI 321U Tl OT TOKOBBIX IEPETPY30K:

COOTHOIIIEHUE BpeMs-TOKOBBIX XapakTepucTuk (BTX) — npomyckusix anemernToB COC, Harpy3o4-
HBIX U 3amMTHBIX. BTX mmaBkux mpemoxpaHutesneii. Y cioBus BbIOOpa TUIABKUX BCTABOK; IMPO-
BEpKa CelIeKTUBHOCTU. Metoauka noctpoeHuss BTX miuaBkux BCTaBOK MO KATAIO0KHBIM JTAHHBIM
C y4eToM pa3dpoca noBpeMeHu cpadatbiBaHus. OCHOBHbBIE TUIIBI M YCTPOMCTBO NMPEeAOXpaHUTENEH
HanpspkeHueM 380 B, 6-10 kB. IlonsTue TOKOOrpaHMUYEHUS TUIABKUMU NPEAOXPAHUTEISIMH.

Tema 2. 3ammTa 3JIeKTpUUYECKUX ceTell HanpsikeHueM 10 1 kB aBromaTu4ecKuMM BbI-
KJII0YATeJIAMHA
MakcumanbHbIe TOKOBBIE 3allUThl C HE3ABUCUMOW M 3aBUCUMOM BBIACPKKONW BPEMEHH,

IPUHLHKI AeicTBUs. [IpuMephl BBIOIHEHUST MaKCUMaJIbHBIX TOKOBBIX 3alMT. Pacdyer mapamer-
poB. O6nacTh NPUMEHEHHUS, JOCTOMHCTBA U HEIOCTAaTKU. TOKOBBIE CTyneH4aThle 3auThl. [Ipun-
IIUII BHIMIOJIHEHUS], pacyeT MapaMeTpoB, MIPUMEPhI CXEeMHBIX perieHnil. O0mas oreHKa TOKOBBIX
CTYNEHUYATHIX 3alUT, 00JacTh NpUMEHeHH. MakcuManbHas TOKOBas 3alUTa ¢ OJOKMPOBKOU MO
HanpspkeHuto. [IpuHImn aelcTBus, pacyeT napaMmeTpoB, 00JacTh NPUMEHEHHUS.

MakcumanbpHas TOKOBasi HaIpaBICHHas 3aluTa, Ha3HA4YeHWE, NpuHOUIN AcicTBud. [Ipumep
CXEMbl MAaKCUMaJIbHOM TOKOBOM HampaBJIECHHOW 3allMThI, pacyeT mapameTpoB. HemoctaTku 3a-
IIATHl ¥ BO3MOXHBIE CIIOCOOBI UX ycTpaHeHus. O0nacTh MpUMEHEHHs 3aIlUThl. JIMCTaHIIMOHHAS
3amuTa. XapaKTepUCTUKU N3MEPUTEIIBHBIX OPraHOB JUCTAHIMOHHON 3aILUTHI U ONPEICIIAIOINE
ux paxtopsl. CTpyKTypHas cxema ocTpoeHus 3auThl. [loBeieHue 3amuThl Npy BOSHUKHOBEHUH
Ka4aHU B SHEProCUCTEME, IPUHIIMIIBI BBITIOJIHEHUS OJIOKHPOBOK OT Ka4aHUI.

Tema 3. O030p KOMMYTALIMOHHBIX M 3AIIUTHBIX ANNIAPATOB HanpsikeHueM 10 1 kB




TepMHUHBI 1 OCHOBHBIE ONPEICNICHHS, UCIIOJIb3yEMbIE B POCCUICKON U 3apyOeKHOM TUTE-
patype [Uis ONHMCAHUS XapaKTePUCTHK DJIEKTPUYECKON CETH M 3aIMTHBIX ammapartoB. [lnaBkue
NPEIOXPAHUTEIN U UX XapaKTEPUCTHUKU. ABTOMATUYECKHE BBIKIIOUaTeNd Komnanuu Schneider
Electric: Acti9, Multi, Compact, Masterpact. AB oTedecTBeHHOT0 MPOU3BOJICTBA.

Tema 4. O030p KOMMYTAUMOHHBIX U 3AIIMTHLIX aNNIAPATOB HaNpsi:KeHnem 10 1 kB

OO6mue TpeboBaHus, TPEABABISIEMBIC K 3allIUTaM dJIeKTpuueckux cereit 10 1 kB. OcobenHo-
CTH OpPraHM3allMU 3alIUThl HA Pa3HBIX CTYNEHSAX IEKTPUUYECKUX ceTeil. Pacdyer ycTaBok 3aluT;
ocobeHHOCTH mocTpoeHust U coriacoBanre BTX 3ammut pasueix cryneneir COC. Hampasnenus
ONTUMU3AIMH NTapaMeTpoB 0O0paTHO-3aBUCUMBIX BTX . [IpuMepsl pacuéra 31eKTpHUecKux ceTei
HanpspkeHueM 1o 1 kB.

Tema 5. 3ammTa cuiioBbIX TpanchopmaTopoB Hanpsikennem 6—10/0,4 kB

Bunel moBpexxaeHuit cuiaoBbix Tpancopmaropos. TpeboBaHus, TPEeabABISEMBIX K 3aIIUTaM
tpanchopmatopoB HampspkeHuem 6—10/0,4 kB. Opranumsanus 3amuTtbl TpaHchopMaTopoB 6—
10/0,4 xB; pacdeT ycTaBok ux 3anuThl; moctpoeHrne BTX 3ammut. OcobeHHOCTH pacuéTOB U CO-
riacoBaHusi oopatHo-3aBucuMbIX BTX ycrpoiicTs 3amuTsl Sepam. [Ipumeps! pacuéra peneiHoi
3anuThl TpanchopmaTopoB HanpsikenueMm 6—10/0,4 xB.

Pasnen 2. Opranusanus 3alIUTHI 3JIeKTPHYECKHX ceTell HanpsixeHuem 6—10 kB

Tema 1. Opranusanus 3alUTHI JJIEKTPHYECKUX ceTeil HanpsikeHneM 6—10 kB

OO6mwme TpeboBaHMsI, TPEABIBISIEMBIC K 3allIUTaM JIEKTPUUECKHUX ceTel. J[marpamma cernek-
TUBHOCTH BPEMEHHU cpadaThIBaHUs 3auThl. OpraHu3aliysi 3alIUThl Ha PA3HBIX CTYTICHSIX dJICKTPH-
yeckux ceted HanpspkeHueM 6—10 kB. Pacyer ycTaBok 3amut: paguaibHOW JIUHUH, TUTAIOIIEH
oany TII; marucTpanpHOW JIMHUM, NHUTAOWIEH HecKobKO TII; paguanbHOW JIMHUM, NMUTAOLIEH
PIT; BBoAHBIX M ceknMOHHOTO BBIKItOUaTensi PII.; 0ocOOEHHOCTH TMOCTPOEHUS W COTJIACOBAHUE
BTX 3ammur pasusix cryneneit COC. HanpasieHnus onTUMU3aIUK apaMeTpoB 00paTHO-3aBUCH-
Mbix BTX ycTpoiicTB 3ammThel Sepam. [Ipumepsl pacuéra 37eKTpuye-CKUX CeTe HampsKEHUEM
6—-10 kB.

Tema 2. 3ammTa 0T 0AHO(DAZHBIX 3AMbIKAHHMI HA 3eMJII0 B JJICKTPHYECKHUX CeTAX HANPH-
skeHuem 6-10-35 kB
Pacrmipenenenne TOkoB B KOHTYpe HyseBoi nocnenoBatenbHocTH pu O33. TpeboBanus k
3ammTaM oT O33 B 3JIEKTpUUECKUX ceTAX HanpsikeHnem 6—10-35 kB. YcTpoiicTBO KOHTPOIIS U30-
mauuun cetn 6—10-35 kB. Henanpanennas tokoBas 3ammuta oT O33. [IpUHIUIIBI MOCTPOCHUS
ycTporicTB 3amuThl 0T O33 oTeuecTBEHHOT0 MpOon3BoAcTBa 1 kommnanuu Schneider Electric.

Pasznea 3. 3amura 3/71eKTPOTEXHUYECKHUX CHCTEM U YCTPOMCTB

Tema 2. Oco0eHHOCTH 3alIUTHI 1 ABTOMATHKH TPAHCPOPMATOPOB IJIEKTPOTEPMHUYECKHUX
YCTAHOBOK M MOJIYNPOBOAHNKOBBIX Pe00pa30BaTe/IbHbIX ATPEraToB

Henopmanbhble pexumbl pabOThl U BUJIbI TOBPEXKICHUI TpaHCHOPMATOPOB IINEKTPOTEPMHU-
YECKUX YCTaHOBOK. OpraHusanus 3allluThl U METOIMKA UX pacuéTra. HeHopManbHbIE peXUMBbI pa-
00ThI U BUBI MOBPEXKIEHUN MOIYIIPOBOJHUKOBBIX NMpeoOpa3oBaTeNbHbIX arperatoB. Opranusa-
LM 3aIMATHI 1 METOJIMKA UX pacuéra



3.4 TemaTnka ceMMHAPCKUX/NIPAKTHYECKHUX H J1a00PaTOPHBIX 3aHATHI
3.4.1 CemnHapckue/pakTHYeCKUE 3AHATHS

IIpakTuyeckoe 3ansatue Nel. KOHCTpYKTUBHOE UCIIOJIHEHHUE MPEIOXPAHUTEIEH HampsixKe-
HueM 70 1 kB u Bhime 1 kB oTe4ecTBEHHOTO MPOU3BOICTBA: MPUHITUT PaOOTHI; BPEMS-TOKOBBIC
XapaKTepUCTHKHU; pa3dpoc cpabaTkiBaHMs NpeAoxpaHuTenei. [IpyuHIMI MOCTPOECHUS 3allUThI
AIIEKTPUUYECKUX CETEeW: MAaKCUMAIILHO JOMYCTUMBINA TOK 31eMenToB COC (kabensi, TMHUU, TPaHC-
dbopmaTopa); MaKCUMaJIbHBIM TOK Harpy3KU; TOKOBBIE MEPETPY3KHU; MPUHIUI 3aIIUTHI OT TOKOBBIX
Meperpy30kK ¢ MOMOIIBIO 3alIUTHBIX anmnaparoB (IpeloXpaHuTeNel 1 aBTOMaTHUYECKUX BBIKJIIOYa-
Tesel). 3amuTa IaBKUMU MPEI0XPaHUTEIIMU: BpeMs-TOKOBbIe xapakTepuctuku (BTX); ycimo-
BUS BBIOOpA TUTABKUX BCTABOK; TPOBEPKA CEIICKTUBHOCTH. METOIMKA IIOCTPOSHUS BPEMSI-TOKOBBIX
XapaKTePUCTHK IJIaBKUX BCTABOK IO KaTaJ0XHBIM JJAHHBIM C YYETOM pa3z0dpoca MOBpEMEHH cpa-
OarpiBaHusl. OCHOBHBIC THITBI MPEAOXPAHUTENCH, UX KOHCTPYKIIMU, 00JIaCTH IpUMEeHEeHHsI. Bb1O60p
IJIaBKOW BCTaBKH JUISI 3aILUTHIL: TUHUU; OJHOTO U IPYIIIBI 3JEKTPOABUTATENEH; IPOBEPKA CEIIEK-
TUBHOCTH TIOCJIEIOBATEIbHO BKJIIOYEHHBIX NPEIOXPAHUTENCH; MPOBEPKA UYBCTBUTEIHHOCTH
IUTABKUX BCTABOK. TOKOOTpaHMYMBAIOIIAsl CIOCOOHOCTH IIABKHUX;

IIpakTnueckoe 3ansaTue Ne2. Meroanka NOCTPOEHUsI pealIbHOI BpEMs-TOKOBOM XapaKTepH-
ctuk AB oTedecTBEHHOTO M 3apy0eXHOTO MPOU3BOACTBA. MHUKpPOIIPOIIECCOPHBIE (ITU(POBHIC)
pacuenuTeny, yCTaHaBJIMBAEMbl€ B aBTOMAaTHUECKUE BRIKIIOYATENH. PacueT 3aiuThl 3JIeKTPOBU-
raTess ¢ MOMOIIbI0 aBTOMaTuyecKkux Boikitouatened BA47-29 u Compact . Pacuet 3amuThl au-
Huu, nutatonieit PITH, ¢ momonisio aBromatuyeckoro BeikiatouaTesst Compact . Cxembl pacmpe-
nenutenbHOro ycrporcrsa HanpsibkeHuem 0,4 kB TII. Opranmzanms 3amutsl co croponsl HH
TpaHcGOpMATOPHOU MOACTAHIIUU: OCHOBHBIC YCIIOBUS BHIOOPA BBOJHBIX U CEKIIMOHHOTO BBIKITIO-
yaTesel; CeIEKTUBHOCTB 10 TOKY M BPEMEHH MEXIy 3alUTHBIMU allapaTaMy OTXOASIINX JIMHUN
Y CEKIIMOHHBIM M BBOJIHBIMH BBIKITIOUATEIISIMU; OTPAaHIYCHUSI, HAKJIaIbIBAEMbIe Ha BBIOOP 3aIIHT-
HBIX XapaKkTepUCTUK AB; pacder xapakTepUCTUK paclenUTeNeH BBOJHBIX U CEKITMOHHOTO AB. 3a-
IATa OT OJHO(A3HBIX 3aMBIKAHUN Ha 3eMITI0. [[pUHIUIIBI TOCTPOSHUS 3aIIUTHI OT OJTHO(A3HBIX
3aMbIKaHUH Ha 3eMJII0. Y CTPOMCTBA 3aIIUTHOTO OTKIIIOYEHUS,

IIpakTnyeckoe 3anatue Ne3. O630p KOMMYTAIIMOHHBIX U 3alIUTHBIX alllapaTOB HaIpPshKe-
HueMm 10 1 kB. Opranuzanus 3auThl SIEKTPUUECKUX ceTel HanpskeHueM 1o 1 kB;

IIpakTnuyeckoe 3ansaTHe Ned. Bujibl MOBpexXICHHUNA U 0COOBIE PEKUMBI pabOTHI: IEPETPY3KHU;
BHYTPEHHUE U BHEUIHHE MOBPEXJEHHUS TpaHCPOPMATOPOB; BKIIOYEHHE TpaHChopMaTopa MoJ
HanpsbkeHne. Opranuszanus 3auuThl TpanchopmaTopoB HanpsbkeHuem 6—10/0,4 kB: 3amuTa ot
Neperpy3Ku; CeJEKTUBHAS TOKOBAsi OTCEYKa; MTHOBEHHAsI TOKOBAsl OTCEUYKA; OLICHKA YyBCTBUTEIIb-
HOCTH PacCMAaTPUBAEMBIX 3aIllUT; COTJIACOBAHUE 3alIUT TpaHC(HOpMATOpa, YCTAHOBJICHHBIX Ha
cropone BH, ¢ 3anmuramu, ycranosnenHbiMu Ha ctopone HH; razosas 3ammra; nuddepenmmans-
Has 3a1mTa oT TOKoB ogHoda3zHoro K3 Ha ctopone HH; KoHTpoIb TeMmepaTypbl H30JSIUU U TO-
KOBasl 3al1UTa OT [eperpena.

3.4.2 JlaGopaTopHble 3aHATHUSA

JlaGoparopHas padora Nel. MccnenoBanre OopraHu3aliy 3allUAThl JJIEKTPUUECKUX CETEH
HanpspkeHueM 380 B;

JlabopaTopHas padora Ne2. VccnenoBanue 3amuthl Tpancpopmaropos 110-220/6—10 B;

JlabopaTopHasi padora Ne3. MccnenoBaHue 3amiuThl 3JEKTPOJABHUTATENCH HAMpPsKEHUEM
BhIIIe 1 KB;

JlaGopaTtopHas padora Ne4. VcciienoBanue 3amuThl TpaHC(HOPMATOPOB IEKTPOTEPMHUUE-
CKHX YCTaHOBOK.



3.5TemaTnka KypcoBbIX POEKTOB (KypPCOBBIX paldoT) - HeT

4 Y4yeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue

4.1 Hopmatusnblie 1okyMmeHTbI 1 'OCTb1

1. CBon mpaBuil «DnekTporexuudeckue ycrporctBay CII 76.13330.2016. DnekTpoHHBII
(oH] TPaBOBBIX M HOPMATHUBHO-TEXHUYECKHX JTOKYMEHTOB.

2. I1IYD 7. llpaBuna ycTpoicTBa 3JIEKTPOYCTaHOBOK. M3nanue ceapmoe. Y TBepKaeHsl [Ipu-
ka3oM Munsnepro Poccun ot 08.07.2002 Ne 204.

3. TOCT P 55438-2013. OnepatuBHO-AUCIIETYEPCKOE yIpaBieHue. Penelinas 3amura u aB-
TOMaTuKa. B3aumoneiictBue CyOBEKTOB 3JEKTPOIHEPTeTUKH M MOTPEOHTENEH 3JIEKTPHUUECKOM
SHEPTHH MPHU CO3/IaHNU (MOJICpHU3AINH) B dKCIuTyaTanuu. O01ue TpeGoBaHus.

4. TOCT P 56865-2016. Enunas sHepreTuueckas CUCTEMa M M30JMPOBAHHO paboTarouiye
sHeprocucteMmbl. OrnepaTuBHO-AUCIIETYEPCKOE yIIpaBiieHWe. PeneiiHas 3ammuTa U aBTOMATHKA.
Texuuueckuil yuer u ananu3 GyHkuoHupoBanus. O0mmue TpeGoBaHMs.

4.2 OcHoBHAad JIUTEPATYypa

1. Epmos, A.M. Peneilinas 3amura u aBTOMaTHKa B CHCTEMaXx 3JIEKTPOCHAOKEHUsI: yaeOHOe
nocobue k nzyuenuto kypca / A.M. Epmos. — Uensbunck: U3narensckuii nentp FOYpIl'Y,
2013.-76¢

2.  Kysemun 1.JI. MukponpoueccopHas peneiiHas 3aiuTa 1 aBTOMaTHKa 3JIEKTPUYECKUX Ma-
muH: yueonoe nocodue / 1. JI. Ky3emun, U. FO. UBanos, FO. B. ITuckoBankwii [u ap.]. —
Kazann: KI'DY, 2021-125 c.

3. Kosnos A.H., Koznos B.A., Msacoenos IO0.B. Peneitnas 3ammra u aBToMaTuka 3J1eKTpruye-
CKUX CHCTeM: yueOHoe mocobue / 3-e u3l., uctp. u Aoim. — bnarosemenck: M3a-so AMI'Y,
2013 — 158c.

4.3 lonoTHUTEJIbHAS JIUTEPATYpPa

1. Epmos, A.M. Perneiinas 3ammra B cucTeMax 3J1eKTpOCHa0KeH!s: yueOHoe mocoOue 1o Jia-
6opatopubiM paboram / A.M. EpmoB, A.H. CagoBaukoB. — Yensounck: M3narenbckuii
uentp FOYpI'Y, 2013. - 56 ¢

4.4 dseKTpOoHHBbIE 00pa3oBaTe/IbHbIE Pecypchl

[TpoBenenue 3aHATHIA U aTTECTAIMKA BO3MOKHO B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHECHHEM
CHUCTEMBI TUCTAaHIIMOHHOTO 00yueHus yauBepcurera (C1O-LMS) Ha ocHOBE pa3paboTaHHBIX Ka-
denpoii AIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB (DOP) mo BceM pazzenam mporpamMmbl:

Hazsanue DOP CcrlUika

YcrpoiicTBa 3amuThel B aBToMa- | https://online.mospolytech.ru/course/view.php?id=3355
TU3AIMN JICKTPOMEXaHUICCKUX
CHCTEM

Pazpabotannsiii JOP BKIIOYAIOT MPOMEXYTOUYHBINA 1 UTOTOBBII TECTHI.
[Topsimok npoBeneHus paboT B AUCTAaHIIMOHHOM (popMaTe yCTaHABIUBACTCS OT/AEIbHBIMH pac-
HOPSDKEHUSIMH ITPOPEKTOpa 10 yueOHOM paboTe M/1iu LIEHTPOM y4eOHO-METOINYECKO paboThI.
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Kaxnplii cTyieHT oOecredeH HHANBH Ty aJIbHBIM HEOT PAaHUYEHHBIM JIOCTYTIOM K 3JIEKTPOHHBIM
o6ubmmorexkam ynusepcureta (http://lib.mami.ru/lib/content/elektronnyy-katalog).

CcplKa Ha 3IIEKTPOHHYIO OMOINOTEKY:
https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.5 JIuneH3N0OHHOE H CBOOOTHO pacnpocTpaHsieMoe MPorpaMMHoe
o0ecreueHue

1. MoitOduc — poccuiickas KOMIAaHUSA-pa3padOTUMK Oe30NMaCHBIX O(GHUCHBIX PEIICHUH IS
o01IeHust 1 COBMECTHOM paboThl ¢ mokymeHnTamu (AnbTepHatuBa MS Office) https://myoffice.ru/

2. Ilnatdpopma nanoCAD — 3710 poccuiickas rardopma Ijsi IPOSKTUPOBAHUS U MOACTUPO-
BaHMs OOBEKTOB pa3nuHOM ciokHocTH. [lomgnepxka ¢popmaroB *.dwg u IFC nemaer ee orTiany-
HbIM perienueM i cometenus CAIIP- u BIM-texnonoruii. ®yHkunoHan miatGopmMbl MOKET
OBITH PACIIMPEH C MOMOIIIBIO CIIEUATIBHBIX MOy el https://www.nanocad.ru/support/education/

3. Cucrema TPEXMEPHOTO MOJICJIUPOBAHUS «KOMITAC-3D»
https://edu.ascon.ru/main/download/freeware/

4.6 CoBpeMenHble npodeccoHATIbHBIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIPaBOYHbIE CHCTEMBI

Poccwuiickas HanoHanpHas Oubnuoteka http://www.nlr.ru
OBbC «YHuBepcurterckas 6unbanoTexa oHmaiil» https://biblioclub.ru/index.php
Hayunas snextponnas 6ubnuoreka http://www.elibrary.ru
Poccuiickas rocynapcrBeHHas 6ubamoreka http://www.rsl.ru
O6pazoBarenbHas miardopma FOPAWT http://www.urait.ru
. «TexakcnepT» — CIpaBOYHAsI CUCTEMa, TPEIOCTABIISIONIAs HOPMATUBHO-TEXHUYECKYIO,
HOpPMAaTHUBHO-TIPaBOBYIO HH(popMaruio https://Texskcnept.caift/
7. DnekTpoTexHUYecKas ondnuoreka «Anek.py» https://www.elec.ru/library/info/
8. Netelectro. HoBoctu anekrporexuuku, obopynosanue. Mapopmarus o KOMIaHHUSIX U BbI-
CTaBKax, CTaThU, 00bABICHUA. https://netelectro.ru/
9. DnexTtpoueHTp. http://electrocentr.info/

ANk D=

5 MarepuaibHO-TeXHHYECKOe o0ecrevyeHue

I[JIH MMPOBCACHUS JICKIITUOHHBIX 3aHATUN HCIOJIB3YIOTCA ayJUTOPHUU, OCHAIIICHHBIC KOMIIBKOTC-
paMH, UWHTEPAaKTHUBHBIMU JIOCKAMH, MYJIbTUMEAUMHBIMU IPOEKTOPAaMH M  SKpaHaMH:
B-307 u aynuropun obmiero gonna. [[inst mpoBeeHUs CEMUHAPCKUX | JIA0OPATOPHBIX PabOT HC-
nosib3yeTcst ayautopus: B-306 u ayautopun B MHHOBaImoHHO-00pa30BaTEIHHOM KOMILIEKCE
«TexHorpaa», KOTOPHIN pacnoiioxkeH Ha Tepputopun BJIHX.

6 MeToauyeckue peKOMeHIALNH

6.1 MeTtonnueckne peKOMeHJANMH /Jsi MPeNoAaBaTelsi MO0 OPraHU3aANNHU
o0yueHus

6.1.1 IIpenonaBarenb opraHU3yeT MpenoJaBaHue TUCIUILUIMHBI B COOTBETCTBUH C TPEOOBAaHH-
ssmu «IlonoxkeHust 06 opranuzanuu 00pa3oBaTeIbLHOro mporecca B MOCKOBCKOM MOJMUTEXHHUYE-
CKOM YHUBEPCHUTETE U €0 (puiinagaxy», yTBepKIEHHBIM PEKTOPOM YHUBEPCUTETA.


http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://edu.ascon.ru/main/download/freeware/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://%D1%82%D0%B5%D1%85%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D1%82.%D1%81%D0%B0%D0%B9%D1%82/
https://www.elec.ru/library/info/
https://netelectro.ru/
http://electrocentr.info/
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6.1.2 Ha nepBoM 3aHATHH IIpeNOJaBaTeNb JOBOJUT 10 CBEIECHNUS CTYIEHTOB COAECpKAHHUE pa-
6oueii mporpammel nucuuruiHbl (PTTI).

6.1.3 IIpenogaBarenb ocobeHHO 0OpalaeT BHUMaHUE CTYACHTOB Ha:

—  BHUJBI ¥ (OPMBI IPOBEICHUS 3aHIATUHN IO AUCHUIUIMHE, BKITIOYAs TOPSAIOK IPOBEICHUS
3aHATUN C MPUMEHEHHEM TEXHOJOTHH TUCTAaHIIMOHHOTO OOYYEeHMSI U CHCTEMBbI JU-
craHunoHHoro ooydenus yausepcurera (CJ1O Mockosckoro Ilonurexa);

—  BUJBI, COJEPKAHUE U MOPSIOK TPOBENEHUS TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH B CO-
OTBETCTBUHU C (POHJIOM OLIEHOYHBIX CPEJICTB;

— ¢opMy, coaepkaHue U MOPSI0K MPOBEACHUS IPOMEXKYTOYHOM aTTeCTalluu B COOTBET-
CTBUU C OHIOM OIICHOYHBIX CPEACTB, pemxycMoTpeHHbIM PIT/I.

6.1.4 IlpenomaBarens TOBOIUT IO CBEJICHUS CTYICHTOB rpaduK BHITIOJHEHUS yUeOHBIX padoT,
npenycMorperssix PITI.

6.1.5 IIpenogaBarennb peKOMEHAYET CTYJICHTAM OCHOBHYIO M JIOMOJHUTEIbHYIO JTUTEPATYPY.

6.1.6 IlpenogaBarens NpeAOCTABISAET MEepel MPOMEKYTOUHOH aTTecTanueit (3K3aMeHOM WIIN
3a4€TOM) CIIMCOK BOIIPOCOB JJIsl IOJTOTOBKH.

6.1.7 IlpenogaBaresny, KOTOPBIE MIPOBOJAT JICKIIMOHHBIC U MPAKTUYECKHE (CEMHUHAPCKHE) 3a-
HSTHUS, COTJIACYIOT TEMaTHYECKHUH IUIaH MPaKTUYECKUX 3aHATHM, 4TOObI MCMOJIb30BaTh €AUHYIO
cucreMy 0003Hau€HHUH, TEPMUHOB, OCHOBHBIX MOHSATHH JUCLIUTUINHBL

6.1.8 IIpu MOATOTOBKE K CEMHUHAPCKOMY 3aHSATHIO 110 MEPEYHIO OOBSBICHHBIX TEM IMpEIoaa-
BaTeI0 HEOOXOAMMO YTOUHUTH IJIaH UX NMpoBeaeHus, cormacHo PI1J], npoxymars popmynupoBku
U coJiep)KaHue Y4eOHbBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYKAEHHE, 03HAKOMUTHCS C TIEPEYHEM BO-
IIPOCOB 10 TEME CEMUHApA.

B xone cemuHapa BO BCTYHHUTEILHOM CIIOBE PACKPBITh MPAKTUYECKYIO 3HAYMMOCTh TEMBI Ce-
MHUHApPCKOTO 3aHATHA, ONPEAEIUTh MOPSAJOK €ro MPOBEACHUS, BpeMs Ha 00CYXJIEHHE KaKJO0ro
yuebHoro Bompoca. Mcnonb30BaTh (GpOHTAIBHBIN ONMPOC /1aBas BO3MOXHOCTh BBICTYIUTH BCEM
CTyJ€HTaM, IPUCYTCTBYIOIINM Ha 3aHATHH.

B 3akimounTenbHO YacTH CEMUHAPCKOTO 3aHATHUS CIIeIyeT MOBECTH UTOTH: aTh OLIEHKY BbI-
CTYIUICHUH KaXKI0T0 CTyIeHTa U Y4eOHOH IrpyMIIbl B LIEIOM. PaCKphITh MOJIOKUTEIbHBIE CTOPOHBI
Y HEJIOCTATKH MPOBEIEHHOTO CEMUHAPCKOTro 3aHsATHsI. OTBETUTH HAa BOIPOCHI CTYJEHTOB. Bbinath
3a/laHus AJI11 CaMOCTOSITENIbHOM MOATOTOBKH K CIEAYIOIIEMY 3aHATHIO.

6.1.9 Ilenecoobpa3Ho B X0/1€ 3aIIUTHI JIJAOOPATOPHBIX padOT 3a/1aBaTh BHICTYNAIOIINM U ayIH-
TOPUU TOTIOJTHUTENBHBIE U YTOUHSIOLIUE BOIIPOCHI C LIEIBI0 BBIACHEHUS UX MO3ULMH IO CYILIECTBY
00CcyX)aaeMbIX TTPOOIEM.

Bo3MosxHO mpoBezieHre 3aHATHIA U aTTeCTAlMid B JUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHECHHEM
CHUCTEMBI TUCTaHIIMOHHOTO 00yueHus yauBepcuteta (C1O Mockosckoro [TonuTexa).

6.1.10 Iopsmok mpoBeaeHus: paboOT B AMCTAHIIMOHHOM (opMaTe yCTAaHABIUBACTCS OTJIENb-
HBIMH PaCIIOPSHKEHUSIMU TTPOPEKTOPA MO yueOHOM paboTe W/ MK IIEHTPOM YIeOHO-METOTNYECKON
paboThI.

6.2 MeToanuyeckne YKa3aHus sl 00y4AOIUXCSH M0 0CBOEHUIO JUCHUIJINHBI.

6.2.1 CtyneHTy HEOOXOAMMO COCTaBUTH I ceOsl rpaduK BBITIOJIHEHHS YIEOHBIX padoT,
npeaycMoTperHbix PIIJ] ¢ yuérom TpeGoBaHMi IpyruxX IUCLUILINH, U3y4aeMbIX B TEKYILIEM Ce-
MecCTpe.

6.2.2 Tlpu npoBeIeHUY 3aHATUNA U TIPOLEAYDP TEKYLIEH U MPOMEKYTOYHON aTTECTallMM C UC-
M0JIb30BAHWEM MHCTPYMEHTOB HH(DOPMALIMOHHONW 00pa30BaTEIbHOM Cpe/ibl JUCTAHIIMOHHOTO 00-
pazoBanus yausepcurera (C/IO Mockosckoro [Tonurexa), kak BO BpeMsi KOHTAKTHOU pabOTHI C
npenojaBaTesieM, Tak U BO BPEMsI CAaMOCTOSITEIbHON pabOThl CTYJIEHT JIOJIKEH 00eCIeYnTh TeX-
HUYECKYIO0 BO3MOYKHOCTh JTUCTAHIIMOHHOTO TOJKIIOUEHHS K CUCTEMaM JUCTaHIIMOHHOTO 00yye-
Hus. [Ipu oTcyTCTBUM TaKOH BO3MOKHOCTH 00CYIUThH CUTYAIIMIO C IPEToAaBaTeeM JUCIUILTUHBL.
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6.2.3 K nmpoMeXxyTO4HOH aTTecTalMy JOMYCKAIOTCS TOJBKO OOYYarolInecs, BHIOJIHUBIINE
BCE BHJIBI YUe€OHOM pabOoThI, IPeayCMOTPEeHHBIC paboueit mporpammoit nucuuruiuabl (PTLT).

7 DOHJ OLEHOYHBbIX CPEACTB

7.1 MeToAbI KOHTPOJISI U OLlCHUBAHMS Pe3yJbTAaTOB 00y4eHUs!

®opMa NPOMEKYTOUYHOM ATTECTALUM B JIEBITOM ceMecTpe: 3a4eT.
[TpomexyTouHas arrecTanus oOydarouuxcsi B (opme 3auéra MPOBOIAUTCS MO pe3yJibTaTaM

BBITIOJTHEHUS BCEX BUJIOB yUeOHON pabOThI, MPEAyCMOTPEHHBIX YI€OHBIM TUIAHOM TI0 JAHHOU JTHC-
LUIUTUHE, TIPU 3TOM YUHUTBIBAIOTCS PE3yJIbTaThl TEKYIIET0 KOHTPOJISI yCIIEBAEMOCTH B TEUCHHE CE-
mecTpa. OLeHKa CTeNeHH TOCTHKEHUS 00YJaloIUMHUCS TNIAHUPYEMBIX Pe3yJIbTaToB 00yUeHHs 1O
nucnurunHe «PereiiHast 3ammTa 1 aBTOMaTHKA» MPOBOAMTCS MPETIOIaBaTeNIeM, BEAYIIIUM 3aHsI-
THUS TIO TUCIHUITIMHE METOJIOM dKCIIEPTHOM OIeHKH. [1o uToramM nmpoMexyTOYHON aTTeCTaIlH T10
JVICIIATUTMHE BBICTABIISICTCS OI[CHKA «3aYTEHO» HITH «HE 3a4TCHOM.

K mpomMexyTOYHOH aTTecTalmu TOMyCKATCS TOJIBKO CTYICHTHI, BBIMOJHUBIINE BCE BHIIBI
y4eOHOI paboThI, MPeayCMOTPEHHBIE paboyeil mporpaMMoii o nucuuiuinHe «PeneitHas 3amura
Y aBTOMATHKAay: BHIMOJIHIIN U 3aIIUTUIN TA00OpaTOpPHBIE padOTHI, a TAKXKE BBITOJHUIN TECTOBBIC
3agaHus B cucreMe LMS.

DopmMa NPOMEKYTOYHOM aTTECTALHMHU B 1eCATOM CeMecTpe: IK3aMeH.

[TpomexxyTouHas arTectanus 00ydaromuxcs B opMe dK3aMeHa IPOBOIUTCS TI0 PE3yIbTaTam
BBITIOJTHEHHS BCEX BUOB y4eOHOM paObOTHI, MPEAYCMOTPEHHBIX YUECOHBIM TJTAHOM 110 TAaHHOM JIHC-
[UTITAHE, TIPYA ATOM YYHUTBIBAIOTCS Pe3yJIbTAaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TEUCHHUE Ce-
MecTpa. OlLeHKa CTETIeHH JOCTHKEHUS 00yJaroNUMHUCS TUTAHUPYEMBIX PE3yJIbTaTOB 00YUEHUS 110
JUCLUIIMHE TPOBOAMUTCS TMpPENoiaBaTelieM, BEAYIIUM 3aHATUs N0 AuciuIuinHe «PeneitHas 3a-
LIMTa U aBTOMAaTUKa» METOJOM KCIIEPTHOW OLEHKU. [10 nToram npoMe;KyTOUYHOU aTTeCTalluu 10
JTUCITUTIIMHE (MOJYJI0) BBICTABISIETCSl OIIEHKA «OTIMYHOY», «XOPOIIOY», «yIOBIETBOPUTEIHLHOM
WJIU «HEYIOBJIETBOPUTEIBHOM.

K mpomexyTo4HOM aTTecTaluu JOMYCKAITCS TOJIBKO CTYICHTHI, BHITTOJTHUBIIINE BCE BHUJIBI
y4eOHOH paboThl, MPEAYCMOTPEHHBIE padoyveii TporpaMMoin o AUCIUIUINHE «PeneiiHas 3ammra
¥ aBTOMAaTHKAay: BBHITTOJHIIIMA U 3aIIUTHIIN J1a00paTOpHbIE padOThHI, @ TAKKE BHITIOJHUIN TECTOBBIC
3aganudg B cuctreme LMS.

7.2 lllkaJjia 1 KPpUTEPUHU OLIEHUBAHUS Pe3YJbTATOB 00y4eHUsI

[Ikana oleHMBaHUS PE3yIbTATOB MPOMEKYTOYHON aTTECTALlMHU «3a4eT» U UX OIMUCAHHE:

IIkana oueHuBaHus Kpurepuii oueHuBanust

BrimonHeHs! Bce BUABI yueOHOUM pabOThI, TPETyCMOTPEHHBIEC YICOHBIM
3a4yTeHo miaHoM. CTyJIEHT NEeMOHCTPUPYET COOTBETCTBHE 3HAHUW, YMEHHH,
HaBbIKOB [TPUBEICHHBIM B Ta0JIMIIAX [TOKA3aTesei, onepupyer npuoodpe-
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TEHHBIMU 3HAHMSIMH, YMEHUAMH, HABBIKAMH, [IPUMEHSAET UX B CUTya-
[USAX MOBBIIIEHHON CI0XHOCTU. [Ipr 3TOM MOTYT OBITH IOMYIIEHBI He-
3HAYUTENIbHbIE OIIMOKHU, HETOYHOCTH, 3aTPyIHEHHS NpU aHAIUTHYC-
CKHX OllepalusX, [IEPEHOCe 3HAHUM U YMEHUM Ha HOBBIEC, HECTAHIAPT-
HBIC CUTYaLlUH.

He 3auteno

He BeimonHeH oauH wiu OoJiee BUIOB yueOHOH pabOThI, MPEAyCMOTPEH-
HBIX y4eOHBIM TUIaHOM. CTYJIEHT AEMOHCTPHUPYET HETOJHOE COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB MPUBEJICHHBIM B TA0JIUIIaX TIOKa3aTe-
Jeil, TOMyCKaloTCs 3HAYUTENbHbIE OIIMOKHU, MPOSIBISIETCS OTCYTCTBHE
3HAHUM, YMEHHI, HABBIKOB M0 Py MMOKa3aTeNei, CTYIEHT UCTIBITHIBACT
3HAYUTENbHbIE 3aTPYJHEHUS NIPHU ONEPUPOBAHUM 3HAHUSMU U YMEHHU-
SIMU TIPH UX TIEPEHOCE Ha HOBBIE CUTYaIUH.

[Ikana oleHUBaHUs PE3yIbTATOB MPOMEKYTOUHOMN aTTECTAllUHU «IK3aMeH» U UX OINHCaHUE:

IlIkana ouenueanusn

Kpumepuii oyenusanusn

Omauyuno

Buvinonnenst 6ce 6uovl yuebnoti pabomovl, npedycmMompenHvle y4eOHbIM
naanom. Cmyoenm OeMoHCmpupyem coomeemcmeue 3HAHUl, yMeHutl,
HABLIKO8 NPUBEOEHHbIM 8 MAOIUYAX noKazamenel, onepupyem npuoope-
MEHHBIMU 3HAHUSMU, YMEHUSMU, HABLIKAMU, NPUMEHSIeM UX 8 CUMYAYUsX
nogvlueHHoU crodcHocmu. Ipu smom moeym Ovims OOnyujersl He3Ha4u-
menbHbLe OUUOKU, HEMOYHOCIU, 3amPYOHEeHUS NPU AHATUMUYECKUX One-
Payusix, nepeHoce 3HAHU U YMeHUll Ha HOGble, HeCMAHOAPMHble CUMYd-
yuu.

Xopowio

Buvinonnenst 6ce 6uovl yuebnou pabomol, npedycmompenHvie y4eOHbIM
naanom. CmyoeHm OemMoHCmpupyem HenoiHoe, NPasuibHoe CoOmeem-
cmeue 3HaHUll, YMeHUll, HaB8bIK08 NPUBCOCHHbIM 8 MAOIUYAX NoKa3ame-
net, nubo ecau npu dmom Ovliu Odonyuenvl 2-3 HecyuwecmeeHHbvle
OUWUOKU.

Yooenemeopumenvno

Buvinonnenst 6ce 6uovl yuebnou pabomol, npedycmompenHvie y4eOHbIM
niaanom. Cmyoenm oemMoHcmpupyem coomeencmeaue sSHauuil, 8 KOmopom
oceeweHa OCHOBHAs, Haubolee BANCHAS YACMb MAMepuald, HO Npu
9MOM OOnyujena 00Ha 3HAYUMENbHASL OUUOKA UTU HEMOYHOCHIb.

HeyoosnemsopumenvHo

He svinonnen 00un unu 6onee 81008 yuebroi pabomol, npedycmompeH-
HbIX yueOHbiM naanom. Cmyoenm 0eMoHCmpupyem HenoInoe coomeem-
cmeue 3HaHull, YMeHUll, Ha8bIK08 NPUBCOECHHbIM 6 MAOIUYAX NoKasame-
Jietl, OONYCKalomcs 3nadumenvHvle OWUOKU, NPOAGIAEMC OMCYMCmeue
3HAHUL, YMeHUU, HABbIKO8 NO psdy NOKa3ameneu, CMyOeHn UCHbIMbl-
gaem 3HaAuUMenbHble 3ampyOHeHUs. NPU ONEPUPOBAHUU SHAHUAMU U YMe-
HUAMU NPU UX NepeHoce HA HOBble CUMYAYUU.

7.3 OueHo4HbIE CpeaCTBA

7.3.1 Texymmii KOHTPOJIb
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1. [ToaroToBKa K BBIMIOJIHEHUIO, TPOBEJCHUE PACUETOB, O(DOPMIICHIE OTYETOB U 3aIINTa BCEX
1a00paTOPHBIX padoT.

2. BrInonHeHne MPOMEXYTOYHOTO U UTOTOBOTO TECTUPOBAHUS 110 OCHOBHBIM pa3JieiaM JIUC-
[UAIUIMHEL B cucteme LMS.

7.3.2 IlpomexkyTouyHas aTrrecTanus (IK3aMeH)

[IpomexyTouHas atTectanus B (opme 3a4éTa MPOBOJUTCS MO PE3yJbTaTaM BHITOJHEHUS
BCEX BUJIOB yueOHON pabOThI, IPEayCMOTPEHHBIX Y4EOHBIM IUIAHOM 10 JaHHOW AUCLUIUIMHE, TPU
9TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH B TEUEHUE CEMECTpA.

[TpomesxyTouHas aTTecTalys MPOBOAUTCS B (hOpMe MUCHMEHHOTO IK3aMeHa C ITOCIEAYIOIINM
cobeceJ0OBaHUEM T10 MaTepHaiaM OTBETA.

DK3aMEHAIMOHHBINA OMIIET COAEPKUT ABa Bompoca. CIHCOK BOIPOCOB, BHIHOCUMBIX Ha 3K3a-
MEH, BBIIAETCS CTYJCHTaM Ha IepBOM 3aHATHH. [|Jis MOATOTOBKY M HANMCaHUS OTBETA Ha Oujer
cTyAeHTy Bolaensercs 40 MunyT. B mponecce nposeaeHus codecejoBaHus CTYIEHTY MOTYT OBITh
3aJjaHbl JOTIOJIHATEIbHBIC BOIIPOCHI, HE BBIXOAIINE 3a PAMKU U3Y4YEHHOTO Kypca.

Bonpocsl k 3x3amMeny:

1. Ha3sgauenue u BUALI TEXHOJIOTMYECKOM M CUCTEMHOM aBTOMATUKU. Peielinast 3amura
Kak MepBasi CTyIleHb TPOTUBOABAPUITHON aBTOMATHKH.

2. TpeGoBanusi, IpeabIBIsEMbIE K YCTPOMCTBaM 3alllUTHI: CEIEKTUBHOCTb, OBICTpPOJICH-
CTBUE, HAaJIC)KHOCTh, UyBCTBUTEIILHOCTbD, BHIIOJHEHNE (PYHKIIMI pe3epBUPOBAHUSI.

3. CtpykrypHas cxema 3amuThl. OCHOBHBIE allTOPUTMBI (PYHKIIHOHUPOBAHUS 3aIIUT, 10~
HAATHE a0COJIIOTHON M OTHOCUTENBHON CEIEKTUBHOCTH.

4. 3mepuTenbHbIE IPeoOpa3oBaTEIH.

5. Haznauenue tpancdopmaropoB Toka. [I[puHIUN 1eHCTBUS, KOHCTPYKTUBHOE BHITIOJTHE-
HUE.

6. Ocobennoctr pabOTHl TPAaHCHOPMATOPOB TOKA B CXEMaxX PEJICHHON 3aIUThI, TIOTPEIII-
HOCTH.

7. Boeibop TpanchopMaTOpoB TOKa IJIsi CXeM pelieiHO# 3ammuThl. CXeMBbl COeAMHEHUS
TpaHcPOpMATOPOB TOKA M H3MEPUTEITHHBIX OPTaHOB 3AIIIHT.

8. Hasznauenne tpanchopmaTopoB HampspkeHUs. [IpuHIUN ASHCTBUSA, KOHCTPYKTUBHOE
BBITIOJTHEHHE, TUTIOBBIE CXEeMBI coenHeHus. [lorpenrHoctu TpanchopMaTopoB HaNpsKEeHUs. Bbi-
60p TpaHchOpMaTOPOB HAMIPSIKEHUS TSl pEICHHON 3alIUThl, X IPOBEPKA.

9. I3MepuTenbHble OpraHbl pelIeHHON 3allUThl 1 aBTOMATHUKN HA MUKPO3JIEKTPOHHOM 3i1e-
MEHTHOU Oa3ze.

10. U3meputenbHble OpraHbl OAHOM U JBYX 3JEKTPUUYECKUX BETUUHH.

[TpuHUIMIIBI AEHCTBUA 3aLUT, PUKCUPYIOUINX OTKIOHEHHUE KOHTPOJIUPYEMOW BETUUHUHBI.

11. MakcruMaibHbIEe TOKOBBIE 3alUTHI C HE3aBUCUMOM U 3aBUCUMOM BBIJIEP/KKON BPEMEHU,
npuHUMI AeicTBUA. [Ipumeps! BBITOIHEHUST MaKCUMaJIbHBIX TOKOBBIX 3aIIUT. Pacuer mapamer-
poB. OGacTh MPUMEHEHHUS, JOCTOMHCTBA U HEJIOCTATKH.

12. TokoBbIe cTyneHYaThle 3aUThL. [[pUHIMN BBITIOJIHEHMS, pacyeT MapaMeTpoOB, MPHU-
MepBI CXeMHBIX peteHui. OO0IIast OIeHKa TOKOBBIX CTYIIEHYATBIX 3aIIHUT, 001aCTh TPUMECHECHHUS.

13. MakcumanibHasi TOKOBasl 3aliuTa ¢ OJOKHMPOBKOW MO HampspkeHuto. [IpuHImn mei-
CTBUSI, pacyeT MapaMmeTpoB, 00JIACTh IPUMEHEHUSI.

14. MakcumanbHasg TOKOBas HalpaBJIE€HHAs 3alllUTa, HA3HAYCHUE, TPUHIIUI ICHUCTBUS.

[IpumMep cxembl MakCUMaJbHOM TOKOBOW HAIIpaBICHHOM 3allUThI, pacdeT MapaMeTpoB.
HenocraTku 3aniuTsl ¥ BO3MOXKHBIE ClIOCOOBI UX ycTpaHeHus. O01acTh MPUMEHEHHSI 3aIIUTHI.
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15. lucranumonHas 3amura. [IpuHnun nelictBusa. XapakTepUCTUKU U3MEPUTEIBHBIX Op-
raHoOB AMCTAHLIMOHHOMN 3aIIUTHI U onpeenstonue ux Gaktopsl. CTpyKTypHas cxema MOoCTPOeHUs
3amuThl. [loBeeHue 3a1uThl IpU BOSHUKHOBEHUH Ka4aHHUM B YHEPrOCUCTEME, IPUHLIUIIBI BBITOJ-
HEHUs OJIOKUPOBOK OT KauyaHUH.

16. Pacuet mapameTpoB cpabaThIBaHUsI TUCTAHIIMOHHON 3amuThl. OOIacTh MPUMEHEHUS,
JIOCTOMHCTBA U HETOCTATKH.

17. IlpononsHas u nonepeyHas auddepennunanbupie 3amuThl. [IpuHiun gedcTBus, npu-
YMHBI BOSHUKHOBEHUS TOKOB HeballaHCca, pacueT mapamMeTpoB cpabaThIBaHUsI, JOCTOMHCTBA U He-
JOCTaTKH, 001aCTh IPUMEHEHUSI.

18. IuddepennmanpHo-haznas 3ammura. [Ipunnun neiictBus, odmacte npumeHeHus. Oc-
HoBHbIe opranbl [1M3 nuHMiA 5eKkTponepeadd 1 BEIOOp MapamMeTpoB UX HACTPOUKH.

19. TloBenenre HanpaBIEHHBIX 3alIUT C OJIOKUPOBKOW Mpu KadaHusx B DOC u B HEMOJ-
HO(a3HBIX peXKHMaX.

20. 3amuTa TUHUN OT OJHO(A3HBIX 3aMbIKAHUI Ha 3EMITIO.

21. DnexTpuyecKre BEIUUNHBI, UCIIOJIb3YEMBbIE JUIS IeUCTBUA 3alluT. [[puHINIIBI BBITIOI-
HEHUS 3alluT.

22. 3ammra TpanchopMaTopoB M aBTOTpaHc(hOpMATOpOB. Buasl moBpexaeHN U HEHOP-
MaJbHBIX PEKUMOB TPAaHCPOPMATOPOB U aBTOTPaHCHOPMATOPOB.

23. 3amuThl TpaHCHOPMATOPOB OT BHYTPEHHHUX MOBPEKACHUIN: TOKOBas OTCeuKa, tudde-
peHIMaNbHas 3alluTa, ra3oBas 3amuTa. [[puunHel norpentHocTeil AuddepeHnanTbHON 3aIUThI,
BBIOOp TOKa cpabaThIBaHUSI.

24. 3ammTa OT neperpy3ok. Pexomenaaiuu mo Beioopy tuma 3anuT. CTpyKTypHas cxema
3alUThHI TpaHchopMaTopa.

25. 3amuTa CHHXpOHHBIX T€HEPATOPOB U OJIOKOB reHepaTop-TpaHchopmarop.

26. 3amuTa reHepatopoB. Buibl moBpexIeHUI 1 HEHOPMAIBbHBIX PEXHMOB pabOTHI TeHe-
paTopoB. 3alIUTHl TEHEPATOPOB OT BHYTPEHHUX MOBPEXKACHUN: MPOIOJIbHAS U MOonepeyHas qud-
(depeHIaTbHbIE 3aLIUThI, 3alIUTa OT 3aMbIKAHUN Ha 3€MJII0. 3aIUThl OT BHEIIHUX 3aMBIKaHUN:
MaKcHMasbHas TOKOBAs 3aIluTa ¢ OJIOKMPOBKOI 10 HAMPSKEHHIO, TOKOBAs 3allliTa 00paTHO mo-
CJIeZIOBATENIbHOCTH, TUCTAHIIMOHHAS 3aliTa. PexoMenaanuu no Be16opy tuna 3auur. CTpyKTyp-
Has CXeMa 3aluThl FTeHepaTopa.

27. OcoOEeHHOCTH 3alUThI OJIOKOB reHepaTop-Tpanchopmarop (aBToTpanchopmarop).

28. 3amuTa neKTpoaBurareneii. Buapl moBpexaeHu 1 HCHOPMAaJIbHBIX PEKUMOB paOOThI
AJIEKTPOJABUraTeNIel. 3aliuTa OT BHYTPEHHUX MOBPEXKIEHUH. 3alIUTa OT IEPErpy30K.

29. CtpyKTypHas cxeMa 3aiuThl dJIeKTpoaBuraTesst. OCOOCHHOCTH 3aIIUThl CHHXPOHHBIX
JIBUTATEJICH.

Bunel noBpexeHuit U TpeboBaHus, MpeaAbsBIsieMble K 3aiuTe. [IpUHIUIBI BHITOTHEHUS
3aIUT: TOKOBBIM, AMCTAaHIIMOHHBIHN, THU(PepeHIINaTbHBII.

30. IuddepennumanpHas TokoBas u AuddepeHnnaibpHas TOKOBas C TOPMOKEHHUEM 3aIiTa
JBOMHON cHCTEeMBbI IIMH ¢ (PMKCUPOBAHHBIM MPUCOECTUHEHHEM AJIEMEHTOB. 3allUTa IIMH TeHepa-
TOPHOTO HAIPSKEHUSL.

31. Pe3epBupoBanue aeictBus 3anuT.CriocoOsl pe3epBupoBaHus. [[ocTOMHCTBA U HEO-
CTaTKM OJIMKHETO U TAIIbHETO pE3ePBUPOBAHUSI.

32. [IpUHIUIIBI BBITTOJTHEHHUS CXEM YCTPOMCTB PE3€PBUPOBAHUS MPH OTKA3€ BBIKIIOYATEIS
(YPOB).

33. Bcnomoratenbabie PyHKIIMN UGPOBON pereitHoM 3anmuThl. Dukcaius MecTta moBpe-
xaeHus. KoHTposb ucrpaBHOCTH UG POBBIX 3aIUT.

34. OcoOeHHOCTH IKCIUTyaTaIlid MUKPOIIPOIIECCOPHBIX 3aIUT U aBTOMATHKH.

35. HagexxHocTh (yHKIIMOHHPOBAaHUS CUCTEM C IU(poBbIMU pere. [TomexozamumieH-
HOCTH ITU(POBBIX pelie

36. CoBpeMEHHBIE CPEACTBA U METO/IbI IPOBEPKU YCTPONCTB PEIEHHOM 3aIUThI U aBTOMa-
THKH.
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OCHOBHBIE XapaKTEPUCTHUKUA YCTaHOBOK. M cmbITaTenbHbIE YCTAHOBKU U YCTPOWCTBA ISt
IIPOBEPKHU MPOCTHIX 3aAIIUT.

37. Metoapbl 1 cpeicTBa MOACTUPOBAHUS PEKUMOB paOOThI M AaBTOMATUKN 3HEPTOCUCTEM.

38. Kparkas XxapakTepucTHKa almapaTHO-MPOrPAMMHBIX KOMIUIEKCOB MOJIETUPOBAHUS
HHEPrOCUCTEM, UX JOCTOMHCTBA U HEJOCTATKHU.

39. ABromaTudeckoe noBTopHoe BkitoueHue (AIIB) 31eMEeHTOB B SHEProcUcTEMaXx.

Haznauenue u Bunsl AIIB: AIIB nuHuMit ¢ 0JHOCTOPOHHUM NUTaHueM; Tpexdaznoe AIIB
TUHUN ¢ nByxcTopoHHUM muTanuem; AIIB mun u Tpanchopmaropos; onnodaznoe AIIB; ATIB
AIEKTPOJABUTATEIIEH.

40. ITpunHiumnel ¥ cpencTBa peanuszanuu pasindabix AIIB. ABToMarndeckoe BKIIIOUEHUE
pesepBHOro (ABP) nutanust u 000py10BaHus B S3HEPrOCUCTEMAX.

41. ABTOMaTn4ecKasi CHHXpOHU3AIUs CHHXPOHHBIX MalIWH.

42. [IpuHIUIIBI ¥ CPEACTBA peaTu3alii aBTOMaTHYECKOM CaMOCHHXPOHU3AIMU Te€HEepaTo-
POB B SHEPTrOCUCTEMAX.

AHanu3 npouecca 1 ycJI0BUI TOYHON CUHXPOHU3ALMK F€HEpaTopa.

43. IlpyHUMIBI U CPEACTBA PEATU3AMN ABTOMATUYECKOW TOYHON CUHXPOHU3AIMU TeHE-
paToOpOB B SHEPTOCUCTEMAX.

44. ABToMatrnueckas 4acToTHas pasrpys3ka (AUP) B sHeprocucremax. Meroauka pacuera
U criocoObl peanu3anuu AYP.

45. Ilpunuunsl u cpeactsa peanuszanuu AUP u yactotHoro AIIB. PerynupoBanue Hanpsi-
YKEHUS U pEaKTUBHOM MOIIIHOCTH B SHEPTOCUCTEMAX.

46. APB ¢ koMmayHaupoBaHHEM, B TOM 4uciie (a30BbIM U YIPABISEMBIM, dJIEKTpOMAr-
HUTHBIM KOPPEKTOPOM HAMPSDKEHUS, B TOM YHUCIIE IBYXCHUCTEMHBIM, X ONEPATOPHbIE (HYHKIINO-
HaJbHBIE CXEMBI U XapaKTEPUCTUKH;

47. APB ¢ BBICOKOYACTOTHOH cHCTeMOW BO30Y>KAEHUs, oneparopHas (HyHKIMOHAIbHAS
cxema APB u ero xapakrepuctuku; APB cunbHOTO nelicTBus, €ro onepaTopHbie (PyHKIIMOHATIb-
HBIE CXEMBbI U XapaKTEPUCTUKHU.

48. IlpuHUUNBI U CpeaCTBa peaiu3alnu pa3auyHbIX BUIOB W TUNoB APB. I'pynmnoBoe
ynpaBieHue Bo30yKICHUEM TeHEpaToOpoB.

49. [IpuHUHUIIBI M CPEACTBA PEATU3ALNN PA3IUYHBIX BUJIOB aBTOMAaTUYECKUX CTATUYECKUX
PEryJsTOPOB HAMPSKEHUS U PEAKTUBHOM MOILIHOCTH B YHEPrOCUCTEMAX.

50. ABTOMaTH4ECKOE PETYJIUPOBAHUE YACTOTHI M AKTUBHOM MOIIIHOCTH B YHEPTOCUCTEMAX.

51. IIpoTuBOaBapuiiHasi aBBTOMAaTHKa SHEPrOCUCTEM. MeTO/Ibl, CIIOCOOBI M TPUHLIUIIBI pea-
JU3AlMH Pa3IMYHbIX BUJIOB IPOTUBOABAPUITHOTO YIIPABIECHUS B S3HEPrOCUCTEMAX.

52. IlpuHIMUIIBI ¥ CPEACTBa peaju3alii aBTOMAaTUKHU MPEIOTBPAIICHUS U MPEKpaeHUs
ACMHXPOHHOI'O PEXMMa B YHEPrOCUCTEMAX.

53. [IpyHIMIBI ¥ CpEeCTBA peaIn3allii aBTOMaTHUECKOT0 aBapUHHOT0 YIIPAaBJIEHUS MOLI-
HOCTBIO TYpPOUH.

54. ITpuHUMIBI U CPEACTBA pealu3alud MPOTUBOABAPUIHON aBTOMATUKU OTPaHUYCHUS
YacTOThI, HAIPSYKEHUS, IEPETOKOB MOIIHOCTH U Jp.
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