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1. Henu u 321241 0CBOEHUS IMCUMILTHHBI (MOTYJIs1)
[{enbro OCBOEHUS TUCIUTLIMHBI «DJIEKTPOOE30MaCHOCTD )KHIIBIX U IPOU3BOJICTBEHHBIX 3JIaHUI
SIBJIIETCSI O3HAKOMIICHUE CTYJACHTOB C MEPaMH U CPEJCTBAMH 00ECIICUSHUS 3JIEKTPOOS30aCHOCTH TIPH
IKCILTyaTaIluH 3JICKTPOYCTAHOBOK KHJIBIX U TIPOM3BOJACTBCHHBIX 3/TaHU.
3ajaueli OCBOCHUS JUCIUILIMHBI SBIISIIOTCS 00CCIICUCHHUE CTYICHTOB HEOOXOIUMBIM 00bEMOM
TEOPETHYCCKUX U IMPAKTHUYSCKUX HABBIKOB, KOTOPBIC ITO3BOJIAT IIOHUMATh OMIACHOCTH IMOPAKCHUS YeJIOBEKa
AJIEKTPUIECKUM TOKOM U MPUHITUIIBI PA0OTHI YCTPONUCTB 3alIUTHI B AJIEKTPOYCTAHOBKAX.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 10 M CHHUILINHE (MOAYJII0), COOTHECEHHbIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHIINU

KOI[ N HAUMCHOBAHHEC
HHIUKaTOpa JOCTHXKCHUA
KOMIICTCHI U

[Tnanupyemsble pe3ynbTaThl 00yUeHUs O
JTUCIUIUINHE, 00eCTIeYnBaIOIIUe TOCTHKEHNE
IJIAaHUPYEMBIX pe3ynbTaToB ocBoeHuss OITOIT

[TK-2 Cnocoben
MPUMEHSITH [TOJTy9CHHBIC
3HAHUS B 00JIACTH
AJIICKTPOCHAOKECHUS U
AJIEKTPOOOPYAOBaAHUS
31aHUM U COOPYKEHUHN

I1K-2.2 I[ToaroraBnuBaeT
000CHOBaHUE MPUMEHEHHUS
METOJIMKHU pacyeTa HaJIe)KHOCTH
AIEKTPOOOOPYIOBAHUS U
CHCTEM JJICKTPOCHAOKEHHUS
IPOMBIIUICHHBIX TIPEANPUSTHIA
Y TOPOJICKOM CpeJibl, METOUKHU

3Haer
IIPUHIUAIIBL pa60TBI OCHOBHBIX BHUJIOB
3JICKTPOOOOPYIOBAHHMS.

ymeer

OIpEeNICNISITh  HOPMAJIbHBIE M aBapUUHbBIC

PEXKUMBI PabOTHI AJIEKTPOYCTAHOBOK.
BJIajeeT

NPOBEICHUS TUAaTHOCTUKU METOJMKAMH  pacueTa  HAJKHOCTH |
IKCILTYaTUPYEMOTO IPOBEICHUS JTUArHOCTHKHU
000py/1I0BaHUsl HA OCHOBAaHUM | 3JIEKTPOOOOPYAOBAHMUS.
aHajn3a (pU3NYCCKUX SABJICHUN
AIEKTPOOOOPYIOBAHUS

[1K-4 Cniocoben I1K-4.1 [Ipumensier 3HaeT

UCIIO0JIb30BaTh
COBPEMCHHBIC
uH(pOpPMaIMOHHBIE
TEXHOJIOTHH, YIIPABIATh
uH(popMaruei ¢
MIPUMEHEHUEM
MPUKIATHBIX TPOTPaMM;
UCIIONIb30BaTh CETEBBIC
KOMIIBIOTEPHBIE
TEXHOJIOTHH, 0a3bl TaHHBIX
Y TIAKeThI TTPUKIIATHBIX
porpaMM B CBOEH
peIMeTHON obmacTu

IIPUKJIAIHBIE TPOrPAMMBI U
CpeacTBa
aBTOMAaTU3UPOBAHHOIO
IIPOECKTUPOBAHUSA
JNEKTPOTEXHUYECKHUX CUCTEM
31aHUM U COOPYKEHUN

OCHOBHBIC IIPUKIAJHBIC IIPpOrpaMMbl pacucTa
QJICKTPHUUYCCKUX IIapaMCTPOB, H606XO,Z[I/IMBIX
JJI1 OICHKH 3J'IeKTpO6e3OHaCHOCTI/I.

ymeeT
TI0JIb30BAThCS CpeacTBaMu
ABTOMATH3UPOBAHHOTO  TPOCKTUPOBAaHUS |

pacyeTra 3JIEKTPOYCTAaHOBOK W DJIEKTPUUYECKUX
LETIEN.

BJIA/IEET
HaBBIKaMHU IPUMEHEHUS CpEICTB
ABTOMATHU3MPOBAHHOTO  IPOEKTHPOBAHHS B

3agadax OIICHKHU 3J'IeKTp06630HaCHOCTI/I.

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMbl

Jannast tucruruinHa (MOymb) BKIroYeHa B brnok «Jluctumnunel, Moaynu» b1.B.03 ocHOBHO#M
npodeccuoHansHOM 006pa3zoBaTenbHOM mporpammbl 13.03.02 DnekTpodHepreTuka u AMEKTPOTEXHUKA U
OTHOCHUTCS K 4acTH, POpMHUpPYyeMOl ydacTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUN y4eOHOTO TUTaHa.

Ne
/1

[IpenmiecTByromME TUCHUTLITAHBI

KO}I N HAMMCHOBAHUC MHUKATOpa
JOCTHXXCHUA KOMIICTCHIITNHN

1 TCOpCTI/I‘lCCKI/IC OCHOBBI 2JICKTPOTCXHUKHU

OIIK-4.1, OIIK-4.2, OIIK-4.3

TCODCTH‘{CCKI/IC OCHOBBI JJICKTPOTCXHUKHU

3HaThb:

OCHOBBI OJICKTPOTCXHHUKHU.

YMETh:

PaCCUUTBIBATD SJICKTPUUCCKUC HAI'PY3KH.




[Tocnenyromye TUCITUTITMHBI

KOI{ W HAMMCHOBAHHC MHAHWKATOpa
JOCTHOKCHUA KOMIICTCHIIUHN

1 [DnekTpocHabxeHHUE 3MaHUN U TOPOJICKON CPEIbI

I1K-1.2, I1K-1.3, T1K-4.1, T1K-4.2

4. O0beM QUCHUNIMHBI (MOAYJISA) B 32a4€THBIX €JMHULAX C YKA3aHUEM KOJINYEeCTBA aKaJeMHYeCKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4Yaloluxcs ¢ npenojaBaresieM (10 BUAaM y4yeOHbIX
3aHATHH) M HA CAMOCTOSAITEJIbHYIO PA00TY 00y4YaK0IIUXCS

Cemectp
W3 Hux yacel Ha
. Bcero
Bun yueGHoit paboTh 4ACOB MPaKTUYECKYIO
NOATOTOBKY 5
KonrakrHas padora 48 48
Jleximonnsie 3ansatus (JIek) 16 0 16
Jlaboparopusie 3anstus (JIad) 32 0 32
Hnasi KOHTaKTHas pa6oTa, B TOM YHCJIE:
KOHCYJIbTAIIUU 10 KYPCOBOM paboTe (IIPOCKTY),
KOHTpOJIbHBIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTAlMIO (Cava 3a4era,
3a4eTa ¢ OICHKOM; 3aIuTa KypCOBOH pabOThHI
(mpoexkTa); cnaya KOHTpONBHBIX pabdot (PI'P))
KOHTaKTHas padoTa Ha aTTECTAIMIO B CECCHIO
(KOHCYIbTaIHA TTepea SK3aMEHOM M cl1adya
Yachl HA KOHTPOJIb 4 4
CamocrositesbHast padora (CP) 56 56
O61masi Tpy10eMKOCTb AUCHUIIIIMHBI (MO1YJIs1)
Jachbl: 108 108
3a4eTHbIC eIUHHIbI: 3 3

5. Conep:kaHue THCHHMILITMHBI (MOIYJIs1), CTPYKTYPHPOBAHHOE 110 pa3jesiaM (TeMaM) ¢ yKa3aHHEM

OTBEJEHHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B YUeOHBIX 3aHATHI
5.1. TemaTrueckuii MIaH JUCIUILTAHBI (MOJTYIIS)

Konrakthas pabora (1o yueOHbIM
3aHATHAM), Yac. Kon
o UHJHAKATOP
a
g | Jnexkuuu I13 JIP Bcero,
Ne Pazmensl quCUIUIHHEI S CP qac JOCTHKCHH
o .
O U3 HUX U3 HUX U3 HUX Z!
Ha Ha Ha KOMIICTCHI]
MpaKTH- MpaKkTH- MpaKkTH-
BCETO 4eCKyIo BCEro 4eCKyIo BCEro 4eCKyIo 5051
MOJATro- MHOATOo- MHOATOo-
TOBKY TOBKY TOBKY
1. |1 pa3nen.
DneKTpoOE30NMacHOCTh
OCHOBHBIE MEPBI I1K-2.2,
1.1. 5] 5 12 21 38
3JIEKTPOOE30IMacHOCTH I1K-4.1
DNeKTpoOEe30MacHOCTh B I1K-2.2,
1.2. 51| 3 8 11
OMAaCHBIX 30HAX [IK-4.1
2. |2 paznen. 3auuTHOE
3a3eMJICHUE
I1K-2.2
2.1. | BammTHOE 3a3eMIICHHE S| 4 8 13 25 ’
o TK-4.1
3. |3 paznen. 3auuTHOE
OTKJIFOUEHUE




YcrpoiicTBa 3aIUTHOTO TIK-2.2,
3.1. 5| 4 12 14 30
OTKJIFOUECHUS [IK-4.1
4. |4 pa3nen. Konrpons
[K-2.2
4.1. | KonTpomib 5 4 '
P TK-4.1
5.1. Jlekuu
No | HammenoBanue paznena o
. HaumeHoBaHME U KpaTKOE COJIepP KaHUE JTCKIUI
pas3z U TeMbI JICKIIH
3amuTa OT HOPaKEHUS ANEKTPUUECKUM TOKOM
1 OCHOgHHe MCpEL OnacHOCTH 3JIeKTPUUECKOro Toka. OnacHOCTH AJIEKTPU3ALNY YETIOBEKa.
SJICKTPOOEIONACHOCTH | OpiachocTs moskapa. Paspyiienne 31eKTpoIpUEeMHUKOB.
3amuTHRIE MEPBI ANIEKTPOOE30MaCHOCTH
o Ob6nactbs npuMenenus. Tepmunsl u onpeaeneHus. O0uue TpeOoBaHUS.
1 CHOgHHe MCPpBI Mepbl 3alIMTHI OT IPSIMOTO IPUKOCHOBEHUS. Mephl 3alUTHI OT MPSIMOTO U
SJICKTPOOC3ONACHOCTH |y ocpennoro mpukocHOBEHHI. Mephl 3aIUTHI IPH KOCBEHHOM
MIPUKOCHOBEHUHU.
[TpoBOAHMKYU CHCTEM 3alUThI. DJIEKTPOOE30MACHOCTh B IEPEHOCHOM H
MePEIBUKHOM 3JIEKTPOOOOPYI0BAaHUU
3amutHbie TpoBoAHUKH (PE-ipoBoHMKM). COBMEIICHHBIE HYJIEBbIC
3alllUTHBIC U HYJIeBble pabouune npoBogHuku (PEN-poBoaHmKn).
1 OCHOEHHG Mepel [TpoBogHMKYM CHCTEMBI YpaBHUBAHUS MOTEeHIIMAIOB. CoelMHEHUs U
SJICKTPOOEIONACHOCTH | pyyrcoeuuenus 3a3eMIISIONINX, 3AIIUTHBIX IIPOBOIHMKOB M MPOBOJIHUKOB
CUCTEMbI YPaBHUBAHUS U BBIPABHUBAHUS TOTECHIIUAJIOB.
DneKTpoOe30MacHOCTh B MEPEHOCHBIX ANEKTPONPUEMHUKAX.
DnexTpoOe30nacHOCTh B IEPEABMKHBIX AIEKTPOYCTAHOBKAX.
DNEKTPOYCTAHOBKH BO B3PHIBOOTIACHBIX 30HAX
3 5 Ob6nacts npumMenenus. Onpenenenus. Knaccuduxanus B3pbIBOONACHBIX
o | Z7ICKIPOOC3ONACHOCTD B | o\ reoceii. KimaccdrKalys 0 MAPKMPOBKA B3PBIBO3AIIUIIICHHOTO
OMacHBbIX  30HAX 371eKTpoobopynoBanns. Kimaccndukanus B3pbIBOONIACHBIX 30H. BEIGOp
3IEKTPOOOOPYIOBAHHUS JIsI B3PHIBOOIIACHBIX 30H.
3 5 DNEeKTPOYCTAaHOBKH B MOKAPOOMACHBIX 30HAX
2 JICKTPOOC3ONACHOCTL B | Ogracth npumenenns. Onpenenenns. O6ume Tpeboanns. Beioop
OTACHBIX ~ 30HAX ANEKTPOOOOPYIOBAHHUS.
3a3eMIISIIoIINe YCTPOMCTBA (3a3eMITUTENHN)
3a3eMIISIIOIINE YCTPOMCTBA AIEKTPOYCTaHOBOK HampshKeHHeM Boitne 1 kB
B ceTaX ¢ 3G (HEeKTUBHO 3a3eMIICHHOM HEHTPabio. 3a3eMIISIOINe
yCTPOICTBA ANEKTPOYCTAHOBOK HampsiKeHreM Bhilie 1 kB B ceTsix ¢
3 M30JIMPOBAaHHOM HEUTpasbI0. 3a3eMIISIOIINE YCTPONUCTBA
3amuTHOE 3a3eMIIeHHE ANEKTPOYCTAHOBOK HarpsikeHueM 70 1 kB B ceTsx ¢ rimyxo3a3eMaeHHON
HEUTpambio. 3a3eMIISIOININE YCTPOHUCTBA IEKTPOYCTAHOBOK HAMPSIKEHUEM
10 1 kB B ceTsix ¢ M30JIMPOBAHHON HENUTPAIBIO. 3a3eMIIAIOIINE YCTPOUCTBA
B paiioHax ¢ OOJBIINM YAETbHBIM COMPOTHBICHUEM 3eMJIH. 3a3EMIHTEIH.
3azemuIsiroIe MPOBOAHUKY. [ TaBHAsI 3a3eMIISIFOIIAs ITHA.
CrniocoObl 3a3eMIIeHNs HEUTpaIu
3 |3 N3onmupoBanHas HeWTpab. 3a3eMIIEHHE YEPE3 aKTUBHOE CONIPOTHUBIICHHUE.
AIUTHOC 3a3CMIICHNC | 35300 11eHHe Uepes HU3KOE PEaKTUBHOE COIPOTHBIICHHE.
KomnencupoBannas HeiTpans. ['myxo3a3zeMiueHHas HEUTpallb.
v . YcrpoiicTBa 3amutHoro otkioueHus (Y30)
4 CTpOUCTBA 3aIIUTHOTO VYerpoiicTBa 3alTUTHOTO OTKITFOYEHUS 110 U] PepeHITHaTPHOMY TOKY.
OTKIIOHCHHA OcHoBHbIe xapaktepuctuku. Kinaccudukamus ¥Y30.
4 Yerpoiictsa 3ammTHOTo |IIpHHIMI paboThl U cdepsl npuMeHenus Y30
OTKITIOUYCHUS [Tpuniun nevictBus. JlonogHUTENbHAS 3a1[UTa OT IPSIMOTO




MPUKOCHOBEHHMS. 3alllMTa OT KOCBEHHOTO IMTPUKOCHOBEHHUSI. 3aIllUTa OT
noxkapa. OrpaHlYeHHsI, CBI3aHHBIC C JAaTYUKOM Toka. OcoObIe ciiydan
MIPUMEHEHHS.

5.2. JlaboparopHblie pabOThI

HanmenoBanne pasaciia

p{:; Y TeMbI 1a00paTOPHBIX HaumenoBanue u copepxkanue 1a00paTOpHBIX padoT
pabot
HccnepoBanue onacHOCTEN MOPAKEHUSI TOKOM
1 OCHOBHBIE MEPBI N3ydenne crienuanbHBIX CpeicTB OOHapy)eHUs Toka. [loBpexaeHus
eKkTpobesonacHocTn | M30suK. KoCBeHHOE IPUKOCHOBEHHE. TOKH YTEUYKH BEICOKOH YaCTOTHL.
Toku yTeuky B MOMEHT MOJIa4l HAIPsHKCHUS.
HccnenoBanue GyHKIMMA 3aIUT
1 OcHOBHbBIE MEPLI Bupl noBpexaeHui 1BUraTesiei, reHepaTtopoB, KOHACHCATOPOB. DYHKIIMHU
SMEKTPOOE30NIACHOCTH 3aIUT JBUTATENICH, TeHEPATOPOB, KOHJACHCATOPOB.
HccnenoBanue cTeneHei 3auuThl 000JI09EK
1 OCHOBHBIE MEpPbI N3yuenune cucremsl koaoB. [lepBas xapakrepuctuueckas nudpa. Bropas
3neKTpobe3onacHocTH | Xapakrepucruieckas uudpa. Hononnurenshas Oyksa. Kox IK. Crenenn
3amuThl. Mcronp3oBanue 151 MPOSKTUPOBAHUS IIEKTPOOOOPYAOBAHHUS.
HccnenoBanue CpencTB 3allUThl  OT 3aMBIKAHUS Ha 3€MJTIO
3 3aH_[I/ITHOG 3a3eMJICHUE Turnsl 3allluT OT 3aMbIKaHUA HA 3CMIIIO. HpI/IMeHeHI/Ie B
ANEKTPOYCTAaHOBKAX.
AHaJM3 CXeM C HECKOJIbKMMH UCTOYHUKAMU TUTAHUS U Pa3HBIM YHCIIOM
TOYCK 3a3eMJICHUS
3 | 3amuTHOe 3a3emienne |CXeMa ¢ HECKOIBKMMM MCTOYHUKAMH NTUTAHKUSA M OJJHOM TOUKON
3a3eMiieHUsA. CxeMa ¢ HeCKOJbKMMHU UCTOYHUKAMU TTUTaHUS U
HECKOJIbKUMU TOYKAMH 3a3EMJICHHSL.
HccnenoBanue ceneKTUBHOCTH
4 VYerpoiictsa 3ammTHOro |3ydeHne npuHiuna padboTsl. OCHOBHbIC BUJIbI CEJIEKTHBHOCTH. IIpaBuia
OTKJTIOUCHUS ceNleKTUBHOCTU. CeNeKTUBHOCTH Au(depeHITnaTIbHbIX 3aIlIUT.
CeneKTUBHOCTH «I10 TOPU3OHTAIIH.
OmnpeneneHue mapaMeTpoB cpadaThIBAHUS MPOAOILHOM
. mudepeHIaTbHON 3aIUThI
4 YCTpOHCTBA 3aIMTHOTO | Ty opag npoaonbHas AuddepeHnanbHas 3aluTa FTeHEPaTOpoB U
OTKITIO4CHNA nBurateneii. Pacder mapameTpoB cpabaThIBaHUS TTPOIOTHHOM
nuddepeHIaTbHON TOKOBOW 3alIUTHl TEHEPATOPOB U ABUTATENCH.
4 | Yerpoictsa samuTHoro Bri6op Y30

OTKJIOYCHUA

Bri6op Y30. IlpenorBparienue HempaBuiIbHON padOTHI.

5.3. CamocTtostenpHas pabota 00ydaromuxcs

Ne | HaumeHnoBaHue pasjaena .
ConeprkaHrue caMOCTOSTEILHON paboThI
pa3ll| JUCUMIUIUHBI U TEMbI
3ammTa OT MopakeHUs IEKTPUIECKUM TOKOM
1 OCHOBHbIE MepbI N3ydeHue NeKIMOHHOTO U JIOMOJIHUTEILHOT0 MaTepHraia. [loaroroBka k
3NEKTPO6E30nacHoCTH | TECTHPOBAHHUIO. CamocTosTenpHOe MPoXoKaeHue Tecta. [loaroroBka k
3a4eTy Mo JaHHOU TeMe.
3amuTHRIE MEPHI ANIEKTPOOE30MaCHOCTH
1 OCHOBHBIE MEPBI N3yuenne neKIMOHHOTO U JOTIOJHUTEIBHOTO MaTepuana. [lonroroska
3IeKTPobe30nacHocT | TECTHPOBAHUIO. CamocrosiTenbHOE MpoxoxaeHue Tecta. [loaroroBka k
3a4eTy MO JaHHOU TeMe.
[TpoBOTHMKHN CHUCTEM 3aIIUTHI. DIEKTPOOE30IMaCHOCTh B IEPEHOCHOM M
OcHOBHBIE MepbI
1 MePEIBIIKHOM 3JIEKTPOOOOPYIOBAHUHU

AIEKTPOOE30MaCHOCTH




W3yyenue JIEeKIUOHHOTO U AONOJIHUTENIBHOro Marepuana. [logroroska
TecTUpoBaHui0. CaMOCTOsATENbHOE IPOX0XKAeHUE TecTa. [lonroroBka k
3a4eTy 10 JaHHOU TeMeE.

OcHOBHBIE MEpbI
ANEKTPOOE30MaCHOCTH

HccnenoBaHue omacHOCTEH MOPaKEHUsI TOKOM
[ToaroroBka k 1aboparopHoit padore. Opopmienue oruera. JlopaboTka u
UCTIpaBJICHUE OTYETA O Ja00paTOPHOI paboTe Mpy HEOOXOIUMOCTH.

OcHOBHBIE MEpbI
IMEKTPOOE30MaCHOCTH

WccnenoBanue GyHKIMMA 3aIIAT
[ToaroroBka k 1aboparopHoit padore. Opopmienue oruera. JlopaboTka u
UCIIPaBIIEHUE OTYETa Mo JabopaTopHOi paboTe mpu HEOOXOTUMOCTH.

OcCHOBHBIE MCPBI
3H€KTpO6e3OHaCHOCTI/I

HccnenoBanue cTeneHel 3amuThl 000JI04YeK
[ToaroroBka k J1aboparopHoii padore. OpopmicHue oruera. JlopaboTka u
UCIIPaBIICHUE OTYETA MO TaOOPATOPHO paboTe Mpu HEOOXOIUMOCTH.

DneKTpoOe30MacHOCTh B
OMACHBIX 30HAX

3H€KTpOyCTaHOBKI/I BO B3PBIBOOITIACHBIX 30HAX

I/I3yquHe JEKOUOHHOI'O U JOIIOJIHUTCIbHOI'O MaTCpualia. HOI[I‘OTOBKa K
TecTUpoBaHuio. CaMoCTOsATENbHOE IPOX0XKAeHUE TecTa. [lonroroBka k
3a4eTy MO JaHHOU TEME.

DIeKTpoOE30I1acHOCTh B
ONAacCHBIX 30HAX

DIIEKTPOYCTAHOBKH B MOKAPOOMACHBIX 30HAX

I/I?:yT-IGHI/Ie JEKIUOHHOT'O U JOIIOJIHUTCIbHOI'O MaTCpualia. HOZIFOTOBKB. K
TecTUpoBaHuio. CaMoCTOsATENbHOE IPOX0XKAeHUE TecTa. [lonroroBka k
3a4eTy MO JJaHHOU TEME.

3ammMTHOE 3a3eMIJICHHUE

3a3eMIIgoIIne yCTPOUCTBA (3a3eMITUTEIN )

W3ydeHue TeKIIMOHHOTO U IOMOIHUTENbHOr0 MaTtepuana. [loaroroska k
TecTupoBaHuio. CaMocTosATeIbHOE TPOX0XkaeHHE TecTa. [loaroroBka k
3a4eTy 1o JaHHOU TeMe.

3anmrHOoE 3a3eMIIEHUE

CrniocoObI 3a3eMIIeHHS HEUTpau

W3ydeHue TeKIIMOHHOTO U IONOJHUTENsHOr0 MaTtepuana. [loarotoska k
TecTupoBaHuio. CaMocTosATeIbHOE TPOX0XKAeHUE TecTa. [loaroroBka k
3a4eTy Mo JJaHHOU TeMe.

3anmrHOoE 3a3eMIIEHUE

HccnenoBanue CpeACTB 3alIUTH  OT 3aMBIKAHHS Ha 3€MITIO
[ToaroroBka k aboparopHoit padore. Opopmienue oruera. JlopadboTka u
MCIIpaBJIEHUE OTUYETA 0 JIAOOpaTOpHOU padboTe MpU HEOOXOIUMOCTH.

3anmrHoEe 3a3eMIIEHIE

AHaM3 cXeM ¢ HeCKOJbKMMHU UCTOYHUKAMU TTUTAaHUS U Pa3HBIM YHUCIIOM
TOYEK 3a3EMJICHUS

IToaroToBka k 1aboparopHoit padore. OpopmieHue orueta. JlopaboTka u
HCIIPaBIIEHUE OTYETA MO TaOOPaTOpHOH padoTe MpH HEOOXOIUMOCTH.

YcrpoiicTBa 3allIUTHOTO
OTKJIIOYCHUS

VYerpoiicTBa 3amuTHOro orkitoueHus (Y30)

I/I?’yLIGHI/Ie JICKOMOHHOI'O U JOIMOJIHUTCIIBHOI'O MaTepuaa. HOI[FOTOBKa K
TecTupoBaHuio. CaMOCTOsATENIbHOE IPOXOJKAeHUE TecTa. [lonroToBKa K
3a4eTy MO JJaHHOU TeMeE.

YcrpolicTBa 3alIMTHOTO
OTKJTIOUEHUS

[Tpunuun padoTs! u chepsl npumeHerust Y30

W3ydeHue TeKIIMOHHOT0 U IOMOJHUTENbHOr0 Matepuana. [loaroroska
TecTUpoBaHuio. CaMocTosTeNbHOE IpoX0XkaeHue Tecta. [lonroroska k
3a4eTy MO JaHHOU TEME.

YcrpolicTBa 3alIMTHOTO
OTKJTIOUEHUS

HccnenoBaHue CEIEKTUBHOCTH
IToaroroBka k 1aboparopHoii padore. OpopmieHue oruera. JlopaboTka u
UCIIpaBIIEHUE OTYETa MO TabopaTopHOi paboTe mpu HEOOXOTUMOCTH.

VYcrpolicTBa 3alIMTHOTO
OTKJTIOUEHUS

Ornpezenenne mapaMeTpoB cpadaThIBAHUS MPOAOTHHOM
nuddepeHIaTbHON 3aIUTHI

[ToaroroBka k maboparopuoit padore. Opopmienue oruera. JlopaboTka u
HCITpaBJIeHUE OTUYETA O JIAOOPaTOPHOI paboTe MPH HEOOXOIUMOCTH.

VYcrpolicTBa 3alIMTHOTO
OTKJIIOUEHUS

Bsi6op Y30
[ToaroroBka k aboparopHoii padore. Opopmuenue oryera. JJopadoTka u




UCTIpaBJIEHUE OTYETA 0 JabopaTOpHOI paboTe mpu HEOOXOTUMOCTH.




6. MeToguveckne MaTEePHAJIbI 1JIs1 CAMOCTOATEIbHON padoThl 00y4aIOIIMXCS N0 AUCHUIIHHE
(Moay110)

[IporpamMoi JUCUMUIUITMHBI IPEAYCMOTPEHO MTPOBEACHUE JEKIIMOHHBIX 3aHATHI, HA KOTOPBIX JaeTCs
OCHOBHOU CHCTEMaTHU3WPOBAHHBIN MaTepHall, U Ta0OPATOPHBIX 3aHITHIA, TPEIONATAIOIINX 3aKPETUICHUE
W3YYEHHOTO MaTepuaia u (POpMUPOBAHKE Yy 00YJIAFOIIMXCSl HEOOXOAMMBIX 3HAHHI, YMEHHUI U HABBIKOB.
Kpome Toro, BaskHEHIITM 3TAarioM U3y4YSHUS TACIUTUINHBI SBISETCS CaMOCTOsTEIbHAs paboTa
00yJaroumxcs ¢ UCIOJb30BAaHUEM BCEX CPEJICTB M BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

B 06beM camocTosITeNbHOM paObOThI IO TUCIUTUIMHE BKITFOUAETCS CISAYIOMIEE:

- U3YUYEHUE TEOPETUUYECKUX BOIIPOCOB I10 BCEM TEMaM JUCLUILINHBL;

- MOATOTOBKA K JIA0OPATOPHBIM 3aHSATHUSM;

- HOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOATOTOBKA K 3a4eTy.

3aJ10roM YCIEHIHOTO OCBOCHHUS 3TOW JUCIUIUIMHBI SIBJIIETCS 0053aTeIbHOE MOCEIICHHE
JIEKIIMOHHBIX U TAOOPATOPHBIX 3aHATUMN, TAK KaK MPOITYCK OJTHOTO (TeM 00Jjiee, HECKOJIbKUX ) 3aHATUNA MOXKET
OCJIOKHUTH OCBOCHHE pa3iesioB Kypca. Ha mabopaTopHbIX 3aHATUSIX MaTepUal, U3JI0KEHHBIN Ha JICKIHX,
3aKpeIUIsieTcsl B paMKax BBIIOJIHEHUS J1a00paTOPHBIX 3aJJaHH, pellIeHusl TECTOB, IPYrux Gopm,
npenycMoTpeHHbix PIT/I.

[Ipuctynas Kk U3y4eHUIO0 TUCIUILIMHBI, HEOOXOUMO B MEPBYIO 0Yepeb 03HAKOMUTHCS
conepxanueM PITJ] mist ctyneHTOB 0uHOM (hOpMBI 00YUICHUSI.

[Tpu moAroToBKE K JIaOOPaTOPHBIM 3aHATUSAM U B paMKaX CaMOCTOSITENIbHOM paObOTHI 110 U3yYEHHIO
JTUCIUILIMHBI 00Y4aroIUMCs HE00X0IUMO:

- IOBTOPUTH 3aKOHCIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHITHU MaTepHall U AOMOIHUTh €r0 C y4ETOM
PEKOMEHIOBAaHHOM 10 TAaHHOM TeME JINTEepaTyphbl;

- IPU CAMOCTOSITEIIbHOM U3yYE€HUU TEOPETHUYECKON TeMbI CAENIaTh KOHCIEKT, UCIIOJIb3Ys
pekomennoBanHble B PI1/] ncrounukuy;

- BBITIOJIHUTE JIaOOpaTOPHBIC 3aJaHUS B paMKaX U3y4aeMOil TeMBI;

- OTBETUTH HA TECTOBBIE BOMPOCHI MO TeMe, UCTob3ys MaTepuaisl @POC, nubo rpynmnoBbie
WHUBUIyaJIbHbIE 33JIaHUS], IOATOTOBJICHHBIE IPENIOIABATEIIEM;

- IOJrOTOBUTHCS K IPOMEXKYTOYHOM aTTECTALIUH.

Hrtorom nsydeHus JuCUUILUIMHBI sBsAeTCs 3aueT. Dopma MpOBEACHUS 3aHATHS — TECTUPOBAHUE.
CTyneHThl, He TIPOIIE/IINe aTTECTAINIO 10 TpaduKy CECCUU, TOKHBI TUKBUIMPOBATH 33J0IKEHHOCTh B
YCTaHOBJIECHHOM ITOPSIKE.

7. OneHOYHBIE MAaTePHAJIbI VIS POBEICHUs TEKYLIEro KOHTPOJIS YCIIeBAeMOCTH U IIPOMEKYTOYHOM
arrecTalMu 00y4aroIMXCcs MO JMCUUILIHHE (MOTYJIIO0)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIUIIINHBI

Kon n HanmeHoBaHue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
MH/IMKATOpa KOHTPOJINPYEMOM
n/m (Motyist) cpeacTBa
KOMIIETEHIH
TectupoBanue B
1 | OcHoBHBIE MEpPBI 3IEKTPOOE30IaCHOCTH [1K-2.2, [1K-4.1 Moodle. JlabopatopHbie
paboTHL.
2 |DnexTpoOe30macHOCTh B ONACHBIX 30HAX [1K-2.2, [1K-4.1 Iﬂeg;gll?BaHHe i
TectupoBanue B
3 | 3ammTHOE 3a3eMIICHHE IK-2.2, [1K-4.1 Moodle. JTabopaTopHbie
paboTHI.
TectupoBanue B
4 | YcrpoiicTBa 3alIUTHOTO OTKIFOUYCHUS [1K-2.2, I1K-4.1 Moodle. JTabopaTopHbie
paboTHI.
5 |[Kontpons [1K-2.2, [1K-4.1




7.2. TunoBble KOHTPOJIbHBIE 33/ITAHUS UJIM UHBIE MaTepUaJbl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOIUMBIC AJIsl OIICHKHU 3HAHUH, YMEHHUI U HABBIKOB U (WJIH) OTBITa MPO(PECCHOHAIBHON IeITeIHhHOCTH,
XapaKTePU3YIOMINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIUI B MTPOIECCE OCBOCHUS TUCITUTUTMHBI
Jliis mpoBepku c(hOPMUPOBAHHOCTH MHIUKATOpa AOCTHXeHus komrereHimit [1K-2.2, [TK-4.1.
JIaboparopusie padoTsl pasmerinensl B Moodle: https://moodle.spbgasu.ru/course/index.php?

categoryid=315

7.3. Cuctema OIlCHUBAHUS PE3yJIbTATOB O0yUEHUS TI0 JUCIUILTNHE (MOIYITIO) PU MPOBEACHUH TEKYIIIETO

KOHTPOJIS YCIIEBAEMOCTH

OrneHka
«OTIUYHOY (3aYTEHO)

3HAHUA:

- CHCTeMaTH3UPOBAHHBIE, TTyOOKHE U MOJTHBIC 3HAHUS 10 BCEM pa3zeiiam
JTUCITUTIIIMHBI, & TAK)KE 110 OCHOBHBIM BOITPOCAM, BBIXO/ISIIIIAM 32 TIPEICIIbI
y4eOHOM MTPOrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOW TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE M IITyOOKOE YCBOCHKME OCHOBHOM U JIONIOJIHUTEIILHOM JIMTEPATYpPHI,
PEKOMEHIOBaHHOM pabodeit mporpaMMon 1Mo JUCIUIUTHHE (MOIYJIIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTITUAX M HAPABJICHHUIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJIb3Ysl HAyIHbBIC
JTOCTHOKCHHS IPYTUX JUCITUTUTHH

HaBBIKU:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITUH;

- BJIaJIeET HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIIOKHBIC
poOJIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSIET TCOPETUUCCKHE 3HAHUS JIJII BHIOOpA METOIMKHY BBITIOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 33714,

- 0e3ynpeyHo BIIaJIeeT HHCTPYMEHTapUeM YUeOHON JUCITUTUIMHBI, YMEHHUE €T0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUCCKUX 3a]1a4;

- TBOpYECKAsE CaMOCTOsITeIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKIEHUSAX, BEBICOKHUI YPOBEHB KYJIbTYpPhI UCTIOJTHEHUS 3aJaHI I

Orneska
«XOpOIII0Y (3a4TEHO)

3HAHUSA:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 UCLUTIINHE,

- YCBOCHHE OCHOBHOM U JTOTIOJTHUTEIHHON JUTEPATyPhl, PEKOMEHOBAHHOMN
paboueii mporpaMMoiil Mo AUCHUILTHHE (MOAYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHUIX
JTUCIUIUTAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY;

- HCTIOJIb3yeT HAYYHYI0 TEPMHUHOJIOTHIO, JIMHIBUCTHYECKU U JIOTUYECKH
MPaBHJILHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBAHHbBIE
BBIBO/IBI;

- BIaJIceT MHCTPYMEHTapUeM MO TUCIUILINHE, YMEHUE eT0 UCIIOIh30BaTh B
MMOCTAaHOBKE U PEIIEHUHN HAYYHBIX U TPO(HEeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOCTOsTeNbHas paboTa Ha MPAKTUYECKUX 3aHITHUSIX, YIacTHE B TPYIIOBBIX
00CYKJIEHUSX, BRICOKHI YPOBEHB KYJIbTYpPhI HCTIOTHEHUS 3a/IaHUH;

- CpeHUl ypoBeHb CPOPMUPOBAHHOCTH 3asBIICHHBIX B paboueit mporpamme
KOMIICTCHITU;

- 0e3 3aTpyaHEeHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ pelIeHHUs 3a/1a4 0e3 3aTpyIHEeHU I




Onenka 3HaHUSA:

«YZAOBIETBOPUTEILHO» - JOCTaTOYHbI MUHUMAJIbHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;
- HCIIOJIB30BAHUE HAYYHOU TEPMHUHOJIOTUH, CTUIIMCTHYECKOE U JIOTHYECKOE
U3JI0KEHHUE OTBETa Ha BOIIPOCHI, YMEHHE JieNIaTh BHIBO/IbI O€3 CYILIECTBEHHBIX
o1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUAX, KOHLUENIUAX U HAIIPABICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T NHCTPYMEHTapueM y4eOHOH IUCLUIIMHBI, YMEHHUE €0 UCII0Ib30BATh
B PCLLIEHUH TUIIOBBIX 33]1a4;

- YMEET 10l PyKOBOJCTBOM IIPENOJaBaTelIs PEIaTh CTAHIAPTHBIE 3a1a41
HaBBIKU:

- paboTa 1oJ; pyKOBOJICTBOM IIPEIOIaBaTeNs HA IPAKTUYECKUX 3aHATHSAX,
JOIIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

- JOCTaTOYHbIH MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBINOIHEHUS

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHS 110 JUCIUIUINHE;

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBITIOJIHCHHS TUCbMEHHOMN PabOThI);
- 3HaHUE OT/ICIBHBIX UCTOYHUKOB, PEKOMEHIOBaHHBIX Paboueii MporpaMmoi 1mo
JMCLUTUIAHE;
YMEHHUSI:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEeHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTrudeckue BOMPOCHI 7Sl MPOBEACHUS TPOMEKYTOUHOMN aTTeCTAIlUU 00yUaroIIXCs
Jlst mpoBepku cPOPMUPOBAHHOCTH UHAMKATOpa JocTikeHus komnereniui [1K-2.2, TIK-4.1.

TeOpeTI/I‘leCKI/IC BOIIPOCHI IJIA ITPOBCACHU S HpOMG)KyTO‘IHOﬁ aTTeCTaluu 06y11a1011114xc;1.

1. Mepsl 3a1IUTHI OT OPSIMOTO PUKOCHOBEHMS.

2. Mepsl 3a1UThI OT IPSIMOTO U KOCBEHHOTO TPUKOCHOBEHUH.

3. Mepbl 3a1IUThI TPU KOCBEHHOM IMTPUKOCHOBEHHUH.

4. 3a3eMJIIOIIME YCTPOMCTBA SJIEKTPOYCTAHOBOK HAaMpsiKeHreM BhIlie 1 kB B ceTsx ¢
3¢ PeKTUBHO 3a3eMIIEHHON HEUTPAIIBIO.

5. 3azeMIISIOIIME YCTPOKCTBA AIEKTPOYCTAHOBOK HalpsKeHUueM Bbiiie 1 kB B ceTsix ¢
W30JIMPOBAHHON HEUTPAJIBIO.

6. 3azeMJIsIIONIME YCTPOMCTBA AIEKTPOYCTAHOBOK HamnpshkeHueM 110 1 kB B ceTsax ¢
[IYX03a3€MJIEHHON HEUTPAIIBIO.

7. 3a3eMIIAIOIINe YCTPOUCTBA DJIEKTPOYCTAHOBOK HampsbkeHueM 10 1 kB B cetsix ¢
W30JIMPOBAHHON HEUTPAJIBIO.

8. 3azeMJsomMe yCTPOHUCTBA B paliOHAX C OOIBIINM YIETHHBIM COMTPOTHBICHUEM 3€MJTH.

9. 3azemnurenu.




10. I'maBHas 3a3eMJisroIIas MMHA.

11. 3amurtnsie npoBoaHukH (PE-npoBogHuKN).

12. CoBMenIeHHBIE HYJICBBIE 3aIIUTHEHIE U HYNIeBbIe padoune npoBoguuku (PEN-npoBotHuK]).

13. IIpoBOJIHUKH CUCTEMBI YpaBHUBAHUS MOTCHITUATIOB.

14. CoequHeHUs U MIPUCOCTUMHCHUS 3a3¢MIISIFOIIUX, 3AIlIUTHBIX IPOBOJHUKOB U ITPOBOIHUKOB
CHUCTEMBbI YpaBHUBAHUS U BHIPABHUBAHMUSI IIOTCHIIMAJIOB.

15. DIEKTpOyCTaHOBKH BO B3PHIBOOTIACHBIX 30HAX.

16. D1EKTPOYCTaHOBKH B MOKapOOIMACHBIX 30HAX.

17. N3onupoBaHHasi HEUTpaJlb.

18. 3azemieHne yepe3 akTUBHOE COITPOTHUBIICHHUE.

19. 3azemieHue yepe3 HU3K0e PEaKTUBHOE COIPOTUBIICHHE.

20. KomnencupoBaHHasi HEUTpab.

21. I'myxo3a3eMiieHHas HEUTpab.

22. Cucrema 3ammrtHOTO 3a3emieHus TN-C.

23. Cuctema 3anmuTHOro 3a3emieHus TN-S.

24. Cucrema 3ammurtHOTO 3a3eMienus TN-C-S.

25. Cucrema 3amuTHOTO 3a3emiieHus 1T,

26. Cuctema 3aimTHOTO 3a3eMiIeHus T 1.

27. OnacHOCTH 3JICKTPUIECKOTO TOKA.

28. Ycrpoiicta 3amutHOro oTKiIroueHus (Y30).

29. Toku yTeukH B pa3aMyuHbIX CXEMaxX 3a3eMJICHUS.

7.4.2. IlpakTueckue 3ajaHus AJ1s IPOBEACHUS IPOMEKYTOUHON aTTecTalluy 00y4JarouuXcs
Jl1st mpoBepkH CPOPMUPOBAHHOCTH MHAMKATOPA JOCTKeHHS KomneTeHui [1K-2.2, TIK-4.1.
JIaboparopusie paboTsl pasmeriensl B Moodle: https://moodle.spbgasu.ru/course/index.php?
categoryid=315

JlaGopaTtopHbie pabOTHI

1. UccnenoBanue onacHOCTEN MOPak€HUsI TOKOM

N3ydeHnue cnenuaibHbIX cpesicTB oOHapyxkeHus Toka. [loBpexnenus nzomsaun. KocBennoe
NPUKOCHOBEHUE. TOKM yTEUKU BHICOKOM 4acTOThI. TOKM yT€YKH B MOMEHT I0JIa4M HAIPSKEHHUSL.

2. UccnenoBanue QyHKIMMA 3a1UT

Buel noBpexaeHui 1BUraTeliei, reHepaTopoB, KOHACHCATOPOB. DYHKIIMM 3aIIUT IBUTATENEH,
TE€HEPATOPOB, KOHIEHCATOPOB.

3. UccnenoBanue creneHei 3ammThl 000J04YeK

N3yuenue cuctemsl koaoB. [lepBas xapakTepuctuueckas uudpa. Bropas xapakrepucruueckas
uudpa. JononuurensHas 0yksa. Kox IP. Crenenu 3amutel. Micnonp3oBaHue ai1si IpOEKTUPOBAHUS
3JIEKTPOOOOPYIOBAHHS.

4. UccnenoBaHue CpeACTB 3alIUTHl  OT 3aMbIKaHHUS Ha 3€MIIO

Turbl 3aIUT OT 3aMbIKaHUA Ha 3eMJTI0. [[puMeHeHne B 3JIEKTPOYCTaHOBKAX.

5. AHanu3 cxeM ¢ HeCKOJIbKUMHU UCTOYHUKAMH NMUTAHUS U Pa3HbIM YHUCIIOM TOUYEK 3a3€MJICHUS

Cxema ¢ HeCKOJIbKMMHU UCTOYHUKAMH MMUTAaHUS U OJHOU TOUKOM 3a3eMiieHus. CXxeMa ¢ HECKOJIbKUMU
MCTOYHUKAMU MUTAHUS U HECKOJIbKUMH TOUYKaMH 3a3E€MJICHHUS.

6. HccnenoBanue CENEKTUBHOCTH

N3yuenne npunHimna padotsl. OCHOBHBIE BU/IBI CENEKTUBHOCTH. [IpaBuia ceneKTUBHOCTH.
CenextuBHOCTH U PepeHanbHbIX 3auUT. CeNeKTUBHOCTD «I10 TOPU30HTAIINY.

7. OmnpeneneHue napamMeTpoB cpadbaTbIBaHUS MPOAOIbHON AU PepeHInanbHON 3aUThI

TokoBas npogonbHas AuddepeHnnaibHas 3aluTa TeHepaTopoB U ABurareneil. Pacuer napamerpos
cpabaTbIiBaHMs MPOOJIbHON AuddepeHITnaTbHON TOKOBOM 3alUTH TEHEPATOPOB U IBUTATEIICH.

8. Beioop Y30

Bri6op Y30. IIpenoTrBpaiienre HenpaBUIbHOU pabOTHI.

7.4.3. IlpumepHble TEMBI KypcoBOi paboThI (MpoekTa) (IpyU HaJIUYUN)
Kypcosbie paboTh! (ITPOEKThI) YIEOHBIM IJIAHOM HE MPEYCMOTPEHBI.

7.5. Meroauyeckue MaTepuassl, OIpeIeAOIne IPOLEAYPbl OLICHUBAHNS 3HAHUN, YMEHUM, HABBIKOB U
(unu) ombITa IPOQPECCUOHANTBHOM AETETLHOCTH, XapaKTePU3YIOLIe dTarbl (OPMUPOBAHUSI KOMITETCHLIUH



IIporieaypa mpoBeaeHUS TPOMEKYTOUHOM aTTECTAIIMU U TEKYILETO KOHTPOJIS YCIIEBAEMOCTH
perIaMeHTUPYETCS JIOKATbHBIM HOPMATUBHBIM aKTOM, OMPEACISIONIAM

MOPSIOK OPTaHU3AIMH U TTIPOBEACHUS TEKYIIIETO KOHTPOJS YCIIEBAEMOCTH U TPOMEKYTOUHOM
aTTecTaluy 00yJarOIUXCS.

[Tpouenypa oneHuBaHust GOPMUPOBAHUS KOMITETEHITUH IPU TPOBEACHUH TEKYIIIETO KOHTPOJIS
npuBeJeHa B 1. 7.3.

TunoBbie KOHTPOIBHBIC 3a/IAHKS WJIM UHBIE MAaTEPHAIIBI TEKYIIETO KOHTPOJISI TPUBEJACHBI B 1. 7.2.
[TpomMexyTodHas aTTecTamus Mo JUCHUIUIMHE TPOBOANTCS B (hopme 3auerTa.

3aueT BKII0YACT TEOPETUICCKHIE BOIIPOCHI, COOTBETCTBYIOIINE COICPKAHUIO POPMUPYEMBIX
KOMIIETEHIIUH.
3aueT npoBoaAUTCS B (hOpME TECTUPOBAHMSI, HA KOTOPOE OTBOAUTCS 90 MUHYT.

7.6. Kpurepun oreHuBaHUS cPOPMUPOBAHHOCTH KOMIIETCHIIUIA TTPH IIPOBEICHUU MPOMEKYTOTHON
aTTecTaluu

YDpOBeHb OCBOEHUS U OLICHKA
Onenka Onenka
«HEYIIOBIIETBOPHUTENb | «ymoBiaeTBopuTesbH | OLEHKa «XOpOLIO» OrneHka «OTJIMYHOY
HOY» o»
«HE 3a4TCHOY «3a4YTEHOY
YpoBeHb OCBOEHUSI | YpPOBEHb OCBOEHHUS | YPOBEHb OCBOCHHUS YpoBeHb 0OCBOCHUS
KOMIIETEHIINH KOMIIETCHIINH KOMIIETEHIINH KOMIIETEHIIHH
«HEJ0CTATOYHBII. «TIOPOTOBBII. «TIPOJIBUHYTHIN. «BBICOKUI».
Kommereniun ge Kommerenmn Komnerenimmn Kommerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpPMHUPOBAHBI.
3HaHug OTCyTCTBYIOT, |  CdopMupoBaHsbI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsI U HaBBIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHBIE,
Kprtepun chopMUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT _ | BeecTopontme. Ymenus
OLICHUBAHMS (bparMeHTapHbI U pPEeNpOAYKTUBHBII YCIICIITHO
HOCSIT XapakTep, MPUMEHSIFOTCS K
pPENpOIYKTUBHBIN MPUMEHSIOTCS K PELIEHUIO KaK
Xapaxrep. PELICHUIO TUITOBBIX TUTIOBBIX, TaK U
JeMoHcTpupyeTcs 3a/laHUM. HECTaHAapTHBIX
HU3KHH YPOBEHb JleMOHCTpHUpYyeTCS | TBOPYECKHX 3aJaHUN.
CaMOCTOSITEIIBHOCTH JIOCTaTOYHBIN JemoHcTpupyeTcs
MPaKTUYECKOTO YPOBEHb BBICOKH YPOBEHb
HaBbIKA. CaMOCTOSITEIIbHOCTH | CaMOCTOSITETLHOCTH,
YCTOMYHBOTO BBICOKAsI aJJaITUBHOCTh
MPAKTUYECKOT0 | MPAKTHYECKOTO HaBbIKA
HaBbIKA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHS MPOTrPaAaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OmIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MOHITHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSCHSATH CBSI3b | pamMKax 00CyX1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI Ha BCE 3aJIaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | yuyeOHOTO MaTepHana.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32/ IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBLHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxet BoIOpaTh
METOUKY
BBIIIOJHEHUS
3aJaHUuH.
Jlommyckaet rpyObie
OIUOKH TpH
BBIIOJIHEHUH
3aJIaHNM,
HapyMIaKIINEe JTOTUKY
perieHus 3a1ay.
Hemaet
HEKOPPEKTHBIE
BBIBOJIBI.

He moxer
000CHOBAThL
ANTOPUTM
BBINIOJTHEHHS
3aJlaHui.

HcnbiTeiBaeT
3aTPYJIHEHHS 10
BBIOOPY METOJMKHU
BBINOJTHEHUS
3aJaHUN.
JlomyckaeT omuoKku
MIPU BHITIOJIHCHUH
3aJIaHNM,
HapyIIEeHUs JTOTUKU
perieHus 3aaad.
UcneiTeIBacT
3aTPYAHCHHUS C
hopmyaupoBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneiTeBacT
3aTPyAHCHUS TIPH
000CHOBaHUH
anropuTMa
BBIIIOJIHEHHUS
3aJlaHui.

be3 3aTpynnenui
BBIOMpacT
CTaH/IapPTHYIO
METONKY
BBIIIOJTHEHUS
3aaHUN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUH
3aJlaHuM, HE
HapyIarIme
JIOTUKY PEIICHUS
3a1a4
Jlenaet KoppeKTHbBIE
BBIBOJBI 110
pe3yibTaTam
pelieHus 3a/1a4uu.
OOOCHOBEIBAET X0/
penieHus 3amay 6e3
3aTpyAHEHUH.

[Ipumensier
TEOPETUYECKNE 3HAHUS
JUTSL BBIOOpa METOIMKHU
BBIITOJTHEHUS 3aJaHUH.
He nomyckaet omm6ok

MIPY BBIMOJHEHUH
3aaHUN.
CaMoCTOSTEIIFHO
aHaJIM3UpPyeT
pe3yJIbTaThl
BBITIOJTHCHHS 3aJIaHUH.
I'pamoTtHO
00OCHOBBIBAET X0/
pelIeHus 3a/1a4.

OHeHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH C(bOpMHpOBaHHOCTI/I KOMHGTGHI.IHFI, 3aKPCINVICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OLCHOK I10 OTACIbHBIM

pe3ynbTaTam o0y4eHus (3HaHUsI, YMEHHUSI, BIIaJICHUE HABbIKAMHU).

Or1eHKa «OTJIMYHO»/«3a4TEHOY» BBICTABIISICTCS, €CJIM CpeaHee apu(PMETHIECKOE HAXOUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOIII0»/«3a4TEHOY BBICTABIISACTCS, €CIIU CpeiHee apru(hMETHIECKOE HAaXOIUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpelHee apu(dMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxoauTcs B uHTepBatie ot 0 1o 2,4.

8. YueOHO-MeTOAMUYECKOE M MATEPHAIBHO-TEXHHYECKOE o0ecneyeHne TUCIHUIIMHBI (MOLyJIs1)
8.1. [lepeueHb OCHOBHOM U AOMOJHUTENBHOMN JIUTEPATYPbI, HEOOXOAUMOM /7151 OCBOSHUS TUCIUTITHHBI

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3/AAaHUs, U3/1aTENBCTBO, IO U3aHUs y4eOHOU U
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

1 Momnakos B. K., Kyapssues /I. }O., Dnekrpobe3onacHocts: Teopus u

npaktuka, Bonoraa: Undpa-Umxkenepus, 2017

https://e.lanbook.com
/book/95770

JlomoJHUTENbLHAA JIUTEPATYPA

[Tpusanos E. E., EdhanoB A. B., Sctpedos C. C., Apom B. A., ITpusanos E.

1 [E., Dnexrpobe3zonacHocts, CTaBpormoib: CTaBpONoOIbCKUN TOCYIapCTBEHHBII

arpapHsblii yauBepcuret, [laparpad, 2018

http://www.iprbooksh
op.ru/76069.html

Obyuaromuecs u3 yncia uHBaIU0B 1 ul ¢ OB3 oOecnieunBaroTcs meyaTHBIMU U (UJTN)
3MEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamMu B popmax, afanTUPOBAHHBIX K OTPAaHUYCHHSIM UX

3I0POBBSI.




8.2. Ilepeuenn pecypcoB HHMOOPMAIMOHHO-TEICKOMMYHUKAITMOHHON ceTh «MHTepHET», HCOOXO0IUMBIX JIIS
OCBOCHUS AUCIUTUIMHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTEpHET DIEeKTPOHHBIN ajipec pecypca

OCT P 12.1.009-2009 Cucrema ctangapToB 0€301MaCHOCTH
tpyna (CCBT). Dnexrpobe3onacHOCTh. TepMUHBI U
onpenenenus. M.: Crangaptuadopm, 2010. (YTBEPXIEH U http://docs.cntd.ru/document/120007943
BBEJIEH B JEUCTBUE Ilpuka3zom denepaabHOro areHTCTBa 1
110 TEXHUYECKOMY PETyJIMPOBaHUIO B MeTpoJioruu oT 10 gexadpst
2009 r. N 682-cr).

I'OCT P 54127-6-2012 (M3K 61557-6:2007) Cetn
AIIEKTPUIECKUE PACTIPEICIUTEIbHBIC HU3KOBOJIBTHBIC
HanpsbxkenueM 10 1000 B nepemennoro Toka u 1500 B
IIOCTOSTHHOT'O TOKa. DJIEKTPOOE30I1acHOCTh. Anaparypa Jijis
UCTIBITAHUS, U3MEPEHHUSI MJTH KOHTPOJIs cpecTB 3amuThl. Yacts | http://docs.cntd.ru/document/120009418
6. YCTpoiicTBa 3aIUTHBIC, yIIpaBisieMble AU GepeHInaTEHBIM 7
tokoM, B TT, TN u IT cucremax. M.: Crangaptuadopm, 2019.
(YTBEPX/IEH 1 BBEJIEH B JIEMCTBUE IIpuxazom
®deepalibHOTO areHTCTBA 110 TEXHUYSCKOMY PEryJIUPOBAHUIO U
metposorun ot 10 mross 2012 r. N 156-cT).

8.3. [lepeueHb coBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanune DJIeKTPOHHBII aipec pecypca
DNEKTPOHHBIN (POH] MPAaBOBOW W HOPMATUBHO-TEXHHYECKON
JOKYMCHTAIIMH B 00J1aCTH CTPOUTEIILCTBA U IPOCKTHPOBAHUS, http://docs.cntd.ru
0€30I1aCHOCTH U OXPaHbI TPY/a, SHEPTETHUKHU U HeTerasa, nmpasa.
Cucrema aucraniuonsoro ooyuenus CII6I'ACY Moodle https://moodle.spbgasu.ru/

8.4. [lepeuenb MHGOPMAITMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMBIX IPU OCYILIECTBICHUH 00pa30BaTEIbHOTO
mpolecca 1o AUCUUIUINHE, BKIII0Yas IepedeHb JTUIEH3UOHHOTO U CBOOOIHO pacpoOCTPaHIEMOT0
MPOrPaMMHOTO 0OecTIeueHUs

Crnoco0 pacrpocTpaHeHUs

HaumenoBanue (TMIIEH3MOHHOE UJIH CBOOOHO
pacpocTpaHsIeMoe)

. . Horosop Ne 7132009689201 ot
Microsoft Windows 10 Pro 18.12.282&
LibreOffice CB0OOIHO pacIpOCTpaHsIEMOe
NanoCAD Wnxenepusiii BIM Ceptuduxkar c 14.09.2022
NanoCAD BIM Kouctpykiuu Ceptuduxat c 14.09.2022
NanoCAD (3D, Mexanmuka, Pactp, CITJIC, Tonomian) Ceptudukart ¢ 14.09.2022

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHNE TUCIIUTUTAHBI
CaeneHust 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUN U TOMEIICHHI ISl CAMOCTOSITEIbHON pabOThI

HanmenoBanue yueOHBIX ayTUTOPUI 1 OcHarieHHOCTh 000PYAOBAaHUEM U TEXHHYECKUMHU
MTOMENICHUH JJIT CAaMOCTOSITEIFHON paboThI cpencTBamMu OOy4ICHHS

YueOHas ayIuTOPHS JJIs TPOBEACHUS 3aHATHHA
JIEKITMOHHOT'O THUTA, KOMILJIEKT MYJIbTUMEIUUHOTO
o0opynoBaHus (IEPCOHABHBINA KOMITBIOTED,
MYJIBTUMEAUNUHBIA TPOEKTOP, IKpaH, ayJIu0-CUCTEMA),
JIOCKA, IKpaH, KOMIUICKT y4eOHOH MeOenu,
noAkIroueHne kK komnbiorepHont cetn CITOIACY,
BbIX0J1 B MIHTEpHET

71. YueOHble ayAUTOPHUH ISl IPOBEICHUS
JIEKIIMOHHBIX 3aHATUI




KoMITIeKT MynTbTHMETUHHOTO 000pyI0BaHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMEIUITHBIN
MIPOEKTOP, FKPaH, ayAN0-CUCTEMA), TOCKA, KOMILJICKT
yueOHOI MeOenH, MOIKITI0YCHHE K KOMITBIOTEPHOM
cetu CIIGI'ACY, Bbixon B MHTEpHET

71. YaeOHble ayTUTOPHUH JIJIs1 TPOBEICHUS
MPaKTUYECKHUX 3aHATHH, TPYIIIIOBBIX U
WHIUBUTYAIbHBIX KOHCYJIBTAIMH, TEKYIIErO
KOHTPOJIS U TPOMEKYTOYHON aTTeCTallun

[Tomemenue st CaMOCTOSTENILHOM paOOThI
(uutanpHbBIN 321 Oubmmoreku, aya. 217): [IK-23 mir., B
T.4. 1 1rr.- IIK ms mur ¢ OB3 (cucteMHbIl OJI0K,

71. TloMereHust I71s1 CAMOCTOATEIHLHOU PabOTHI MOHUTOP, KJIaBHAaTypa, MbIIIb) C MOJKIIOUEHUEM K
cetn «HTEpHET» M 0OECIIEYeHHEM JJOCTYTA B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEILHYIO

cpeny CIIOI'ACY.
71. YuebHast mabopatopust SJIEKTPOIHEPreTHKU U | KOMIUIEKT TUITOBOTO 1aGOpaTOpHOTrO 000pyI0BaHUS
DIIEKTPOTEXHUKH: «ABTOMAaTHKa HA OCHOBE IMPOTPAMMHPYEMOTO
V. Eroposa 1.5/8 KOHTpOJIIEpay - 8 IIT.
Ayn. 232E, YueOublii cTeH «Y MHBIN JOM)

Jst uaBanuaoB u aun ¢ OB3 o0ecrieunBarOTCs CrielMaibHbIe YCIOBHS IS MOTYUYCHUs
00pa3oBaHus B COOTBETCTBUU C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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