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AHHOTaNINA

JucuuiuimHa «NeKTpocHa0KeHHe» BXOIUT B 00pa30BATEIbHYIO MPOTPaMMy BBICIIETO
oOpazoBaHusi — TporpamMMmy OakajgaBpuata Tm1o HampaiaeHuto noarotopku 13.03.02
«JNEeKTPOIHEpPreTuKa W DJICKTPOTeXHUKa» HampasieHHocTH «L{udpoBas sHEpreTHkay.
Hucnurnnuna peanusyercs kadeapoit «Ne32y.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIIETYIOIINX KOMIIETECHIIHA:

[TIK-3 «CniocobeH mpuHUMAaTh y4acTHE B TPOCKTUPOBAHUHU 00BEKTOB IIPOodhecCHoHaIbHOM
JEATETbHOCTH B COOTBETCTBUM C TEXHMUYECKUM 3aJaHUEM UM HOPMATUBHO-TEXHUYECKOM
JIOKyMEHTaLnel»

[1IK-5 «CnocobGeH npoBOAUTH aHAIW3 M KOHTPOJb MapaMEeTpOB U YCIOBUH pabOThHI
OTJICIIbHBIX KOMIIOHEHTOB AJIEKTPOIHEPreTUUECKON CUCTEMBD)

Conepxkanuve AUCHUIUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C H3YyUYECHHUEM
0COOCHHOCTEH 3JEKTPOCHAOKEHUS AIIEKTPOIHEPTETUYECKIX OOBEKTOB.

[IperonaBanye TUCHMIUIMHBI TPEAYCMAaTPUBACT ClEAyIONMe (OPMBI OpraHU3aluu
y4eOHOro mpoliecca: JIeKIUU, 1a00paTopHbIe paboThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITeNIbHAS
pabota 00yuaromierocs, KypcoBoe NpoeKTHPOBAHUE.

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIHs B popMe dK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHUS JMCLUUILUIMHBI COCTaBISAET S5 3aueTHBIX enuHul, 180
4acoB.

SI3bIK 00y4YeHUs IO JUCIUILTUHE KPYCCKHUI.



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

OCHOBHOH LI€TBI0 U3YUYEHUS TUCIUILIMHBI SBJIseTCs] POPMUPOBAHKUE 3HAHUI MO OCHOBAM
AJIEKTPOCHAOKEHUS DJIEKTPOIHEPIETUUECKUX OOBEKTOB, TEOPUU U MPHUHIMUINAM MOCTPOEHUS
CUCTEM DJIEKTPOCHA0XKEHUS MPOMBIIIIEHHBIX MPEANPUITHIA, TOJIy4eHHUE MTPAKTUYECKUX HABBIKOB
CO3/aHMSI PAllMOHAJIBHBIX CXEM 3JIEKTPOCHA0KEHUS U UX JKCIUTyaTallud. JTH 3HAHUS MO3BOJIAT
CTYJEHTaM YCIIEHIHO peliaTh 3aJa4d B MPOPECCHOHANBHON JesTeNbHOCTH, CBA3AHHOM C
IPOCKTHPOBAHUEM, 0OCITY)KMBAHUEM M HKCIUTyaTallel AIeKTPOIHEPTETUIECKUX OOBEKTOB.

1.2. JIucuumuvHa BXOAUT B  COCTaB  4YacTd, (HOpMUPYEMOH  ydaCTHHUKaMU
00pa30BaTeNIbHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BHICILIETO 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 10 AUCHIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare u3ydeHus AUCHUILIMHBI OOYYaIOUIUICS JODKEH 00J1alaTh CIelyroIuMu
KOMIETSHIMSIMH WM WX YacTaMU. KoMneTeHIMH U MHAMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHIIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) | Kon u HaumeHoBaHuE Kox n HauMeHoBaHMEe HHAMKATOpa
KOMIIETCHIIMH KOMIIETCHIIMH JOCTHKECHHS] KOMIIETEHIIUU

ITK-3./1.1 BeITIONTHSIET COOp M aHAJIU3 TAaHHBIX
JUISl IPOEKTUPOBAHUS OOHEKTOB

PO eCCHOHAIBHON IEATETHHOCTH

I1K-3./1.2 pa3zpaOaTbiBaeT 3CKU3HBIE U
paboune 4epTexu rpaguyeckoit yacTu
paboueit ¥ TPOESKTHOM IOKyMEHTaIlUU
[1K-3./1.3 ucnonb3yeT cpeacTna

[1K-3 Coocoben
NPUHUMATD y4acCTHE B

IMPOCKTUPOBAHNHN

OBGBEKTOB ABTOMATU3HUPOBAHHOI'O IMTPOCKTUPOBAHUA IJIA
. odopmiieHus paboueld JOKyMEHTAIU!

npoQeCCHOHAILHON

[TpodeccuonanbHble 00BEKTOB PO eCCUOHATLHON JeSITENbHOCTH
JIESTEIIBHOCTH B
KOMIIETEHIIUH ITK-3./1.4 ocymuiecTBiIs€T KOHTPOJIb
COOTBETCTBHH C
COOTBETCTBUS pa3padaTbIBAEMbIX IPOEKTOB U
TEXHUYECKHUM 3aJaHUEM .
TEXHUYECKOH IOKYMEHTALlUU CTaHAapTaM,
Y HOpMaTHUBHO-
. TEXHUYECKUM YCIIOBUSAM U JIPYTUM
TEXHUUYECKON
. HOPMAaTHUBHBIM JIOKYMEHTaM
JIOKyMEHTaluen
[1K-3./1.5 BBIOJIHSET pacyeTsl it
IIPOEKTUPOBAHUS 0OBEKTOB
npodecCHOHAIBHOMN 1S TETbHOCTH
[TK-3. /1.6 onpenensieT mapamMeTpbl JJIEMEHTOB
00BEKTOB IPOeCCUOHATBHON JIeITEIbHOCTH

[1K-5 Criocoben
HpOBO}II/ITB aHaJIn3 u
KOHTpOJIb mapameTpoB u | [IK-5./1.1 aHanu3upyer 3aBUCMOCTH MEXTY

[Tpodeccuonanphbie | ycinoBuid paboThI IapaMeTpaMH 1 XapaKTepUCTUKaAMHU
KOMIIETEHIIUH OTJIEIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPTreTHUECKON
KOMITOHEHTOB CUCTEMBI
AIIEKTPO3HEPTETUYECKON
CUCTEMBI

2. Mecro nuctuIuIHHbEL B cTpykType OI1
JucuumnimHa MoKeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YyYECHUH CIEAYIOIUX AUCIUTUIAH:
— «MaremaTtnka. MaTeMaTHUeCKHUH aHAIIN3 Y,




- «Puznkay;
- «DIEKTPOTEXHUKAY,
- «DIIEKTPOHUKAY.

3HaHI/ISI, IMOJIYYCHHBIC IIPpU HU3Y4YCHUU MaTcpurajia I[aHHOfI JUCHUIIIMHBI, UMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCIIOJIB30BaThCA IIPU U3YUCHUHN APYIUX AUCHUILINH:

«O01mas sHepreTUKay,

«3JICKTpI/I‘-IeCKI/IC CHCTEMBI U CCTU»,

«3JICKTpI/I‘-IeCKI/IC CTaHIIMU U ITIOACTAaHIIUI)).

«Pexumbl paboTHI STEKTPOIHEPTETHUECKUX CHCTEMY;

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIeM 00beMe MUCHHUILUIMHBI, TPYJAOEMKOCTH OTACIBbHBIX BHIOB yueOHOMU
paboTHI MO TUCHHUIUIMHE (M pacipeieieHUue ITOM TPY0EMKOCTH 110 CEMECTPaM) MPECTABICHBI B

Tadymue 2.

Tabmuua 2 — O0beM U TPYA0EMKOCTh TUCIUILTNHBI

pr,HOGMKOCTL 10

Bun yaebHol paboThI Bcero ceMecTpam
Ne9
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020Mo6KuU ol ol
AyoumopHnuie 3anamus, BCETO 4ac. 68 68
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13), 17 17
(gac)
naboparopusie paboTsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac) 17 17
9K3aMeH, (4Jac) 36 36
Camocmoamenvnas paboma, Bcero (dac) 76 76
Buo npomesicymounoit ammecmayuu’ 3ayer,
mudd. 3auer, sx3amed (3auer, dudd. 3auq, OK3. OK3.

OK3.*%*)

*k
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI

4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI MO pa3JeiaM U BUAAM 3aHITHIA.

Pa3Z[€J'II>I, TEMBI IUCHUIJIMHBI U UX TPYAOCMKOCTb ITPUBCACHLI B Ta6n1/1ue 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paszxem,l, TEMBI JUCIUITINHBI

Jlekun
(gac)

3 (C3)| Jip KIT
(dac) (uac) (uac)

CPC
(uac)

Cemectp 9

Pazmen 1. OcHoOBHBIE TOJIOKEHUS Kypca.
CTpyKTypa 3IeKTpoIHepreTHIecKoi oTpaciu Poccum.
Ilonatne o0 cucreMax  3JIEKTPOCHAOKEHHUS |
NOTPEOUTENSIX PIEKTPOIHEPTUH.

Tema 1.1. ITonsTne 0 crucreMax
9JIEKTPOCHAOKEHHS U MOTPEOUTEISIX AIEKTPOIHEPIHH.
CTpyKTypa 3JIEKTPUYECKUX CUCTEM H CeTEH.

Tema 1.2. VYpoBHH  5JeKTpPOCHAOKEHHS

15

5




MPOMBINIUICHHBIX TpeAnpusaThii. HazHaueHne W THIIBI
3JIEKTPUIECKUX CTAHIMNA. DIEKTPOTEXHOJIOTHIECKHE U
OCBETHUTEJIbHBIC YCTAHOBKH.

Pasmen 2. IlpueMHHMKH 3IIEKTPOIHEPTHHM Ha
MPOMBIIIIICHHBIX MTPETPHUSITHSX.

Tema 2.1. Pexxumbl pabOTHI TPOMBINIIICHHBIX
noTpeOuTeNeld  ANEKTPOSHEPTUH.  DIIEKTPUUECKUE
HArpy3kd TIPOMBINUICHHBIX yCTaHOBOK. [ 'paduku
Harpy3KH.

Tema 2.2. MeTonbl pacdera 3JIEKTPUUECKHUX
Harpy3ok. Kareropum  3JIGKTPONIPUEMHHUKOB U
obecrieueHne HaJIeKHOCTH  DJIEKTPOCHAOKCHHUS.
Pacder omHO(Ma3HBIX HATPY30K.

15

Pazgen 3. BHyTpUIIEXOBBIE 3JIEKTPUUECKUE
CeTH.

Tema 3.1. VYcTpoiicTBO W KOHCTPYKTHBHOE
BEITIOJTHEHHE ceTtel HampsbkerneM a0 1000 B. Brioop
CeueHHsl TMPOBOJOB W Kabened TO JOMYCTHMOMY|
HarpeBy AIEKTPUICCKAM TOKOM,
DneKTpooOopyIoBaHIE BHYTPUIIEXOBBIX CETEH.

Tema 3.2. 3amuTHas ammaparypa Uil CEeTei
HanpspbkeaueM g0 1000 B. Tlotepu wmoimHOCTH W
HaNpsDKEHUST B DJIEKTPUYECKUX ceTsaX. Ha3zHaueHue W
YCTPOMCTBO 3alIMTHBIX 3a3€MJICHUM U 3aHYJICHUM.

15

Paznen 4. BuytpuzaBojckoe
3JIEKTPOCHAOKEHHNE POMBIIIICHHBIX MPEIIPUATHH.

Tema 4.1. Ha3nauenne u 0coOEHHOCTH
3JEKTPUIECKUX ceTei BHYTPH3aBOACKOIQ
JJIeKTpocHaOkeHusT HanpspbkeHuem Bbime 1000 B,
CxeMbl TpaHCc()OPMATOPHBIX MOACTAHLINMA U
pacnpeaenTuTeNbHBIX ITYHKTOB.

Tema 4.2. OcCHOBHOE 3JICKTPOOOOPYIOBAHME
MOJICTAHIIMHA TPOMBIIUICHHBIX TpeanpusiTuii. Bwioop
yhgcia M MOLIHOCTH  TpaHcOpMaTropoB  HA
nojacTaHusX. BeiOop BapwaHTa BHYTPH3aBOJCKOTO
3JIEKTPOCHAOKCHHSI.

16

Pazgen 5. KauecTBO 3neKTpodHEpruu U
KOMIIEHCAIUs PEaKTUBHON MOIIIHOCTH.

Tema 5.1. ITokaszaTenu KaueCcTBY
JIEKTPO3HEPruu. BimsHue KadecTBa 3JIEKTPOIHEPTHH
Ha paboTy DSIEKTPONPHEMHHUKOB. Perymuposanue
MoKa3aTesliell KadecTBa HampsUKeHHs B CHCTEMax
AJIEKTPOCHAOKEHUS 00BEKTOB. KoaddummenT
MOII[HOCTH.

Tema 5.2. Omnpenencaue MOIITHOCTH
KOMIIEHCHPYIOIIUX YCTPOUCTB. VICTOUHHUKHN pEaKTUBHOMU
MOII[HOCTH. Pa3memienue KOMIIEHCHPYIOIINX
YCTpOUCTB. PerynupoBanue pabOThl KOMIIEHCHPYIOIIHX|
YCTPOKCTB.

15

BrinonHenue KypcoBoro npoeKrTa

17

Hroro B cemecrpe:

17

17

17

17

76

HUroro

17

17

17

17

76

HpaKTquCKaSI IOoATOTOBKA  3aK/IIHOYaACTCA

OOyYaroIUMHUCS  ONPENCICHHBIX  TPYJOBBIX
podecCHOHATIBHOM e TeTbHOCTBIO.

B
byHKIUH,

HEIMOCPEICTBEHHOM
CBSI3aHHBIX

BBIIIOJTHEHUHN

C

Oymymieit




4.2. CopnepkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHITHI.
Copep:xanne pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.
Tabnuna 4 — CopeprkaHue pa3iesioB U TEM JICKIIMOHHOTO IHKJIA

Howmep paznena

Ha3Banue u conepxanue pa3esioB U TeM JEKIIMOHHBIX 3aHATUN

1

OCHOBHBIE NOJIOXKEHUS Kypca.

CrpykTypa asekTpo3seprerudeckoi orpaciau Poccun. Ilonarue o cucremax
IEKTPOCHAOKEHU U [OTpeduTensax  siaekTposHepruu. CTpykTypa
JJIEKTPUYECKUX  CHUCTEM M ceTell.  YPOBHH  3JIEKTPOCHAOKEHHS
IIPOMBILIICHHBIX MpeanpusaThii. Ha3zHadeHWe W THUIBI  3IEKTPUYECKUX
CTaHUMH. DJIEKTPOTEXHOJIOIMYECKME UM  OCBETUTENIbHBIE  YCTaHOBKH.
(memMoHcTpaIus caanaoB)

[IpreMHMKY 371€KTPOIHEPTUYU Ha IPOMBIIIIEHHBIX NPEANPUATUSX.

Pexxumpl  paboOThl  NPOMBIIUICHHBIX MOTpEOUTENCH  3IEKTPOIHEPTUU.
DNeKTpUYeCcKre HArpy3KH HMPOMBIIIICHHBIX YCTaHOBOK. ['padmku Harpy3Ku.
Meroabl pacuera 3JEKTPUUYECKUX Harpys3okK. Kareropun
NMEKTPONPUEMHUKOB U 00ECleUeHUE HANEKHOCTU 3JIEKTPOCHAOKEHUS.
Pacuer ogHO(ba3HBIX HArpy30K. (JIEeMOHCTpAIHS CIAI0B)

BHyTpu1ieX0BbI€ 3JIEKTPUUECKHUE CETH.

VYCTpoiCTBO U KOHCTPYKTUBHOE BBINOJHEHUE ceTeil HanpsbkeHnuem 10 1000
B. BriOop cedeHus MNpoBOJOB M KaOeled IO JOMYCTUMOMY HarpeBy
ANEKTPUYECKUM TOKOM. OJIEKTPOOOOpYyAOBaHHE BHYTPHUIIEXOBBIX CETEH.
3ammTHas anmaparypa uisi cereid HampsbkeHuem g0 1000 B. Tlotepu
MOIIHOCTH U HalpsOKEHUsT B JJIEKTPUYECKUX cerax. Ha3zHaueHue wu
YCTPOMCTBO 3aLMTHBIX 3a3€MJICHUH U 3aHYJIEHUHN. (IeMOHCTpalMsl CIaiiioB)

BuyTpuzaBoickoe 311eKTpocHa0KEeHNE TPOMBIIIICHHBIX MTPEANPUATHIA.
Ha3znauenne u OCOOEHHOCTH JJIEKTPUUYECKUX CETEeH BHYTPHU3aBOICKOTO

3JIEKTPOCHAOKEHUS HaIpsHKEHUEM BBIIIIE 1000 B. Cxembl
TpaHCOPMATOPHBIX  MOACTAHLIMA U  PACHpPENEIUTENbHbIX  ITyHKTOB.
OcHoBHOE 3JIeKTPo0OOpyI0BaHKE MOJICTaHIU I IIPOMBIIIIEHHBIX

npeAnpusTHii. Bpibop dYwWcia W MOIIHOCTH  TpaHCGOPMATOPOB Ha
MoJCTaHIUsAX. BBIOOp BapmaHTa BHYTPU3ABOJCKOTO SJIEKTPOCHAOKEHUS.
(memoHcTpaIus caanoB)

KauecTBo 271€KTpO’HEPIHM U KOMIIEH AU PEAKTUBHON MOIIIHOCTH.
[Tokazarenu kauecTBa EKTPOIHEPIUU. BiusiHue kauecTBa AIeKTPOIHEPT U
Ha paboTy >JEeKTpONpPHEMHUKOB. PerynupoBaHue mnoka3aTeneil kauecTBa
HanpsDKEHUsS B CHCTEMax »JJeKTpocHaOxkeHusi o0bekToB. KoadduuueHt
MoIIHOCTH. OmpeneneHne MOIIHOCTH KOMIIEHCUPYIOUIMX — YCTPOMCTB.
Hcrounnkn peakTHBHOM MOIIHOCTH. Pa3memeHne KOMIEHCUPYIOIIHUX
ycTpoicTB.  PerynupoBanue paboThl KOMIIEHCHPYIOIIUX  YCTPOMCTB.
(memMoHcTpaIus CaanoB)

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBE/CHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

U3 Hux No
Dopmsbl .
No TeMbl MPaKTUYECKHUX IDAKTHUCCKIX TpynoeMKoCcTh, |IpaKTHYECKOM |pa3jaenia
/1 3aHATUN p " (gac) MOATOTOBKH, |AUCIUI
3aHATUN
(gac) JIMHBI
Cemectp 9
1 | Onpenenenue | perenne | 2 | 2 | 2




pacUeTHBIX  HArpy30K
y3J1a TIHTaHUSI CHCTEMBI
INEKTPOCHAOKECHUS

CHTyaHHOH}HﬂX
3a1a4

Onpenenenne
pacyeTHBIX
AIEKTPUICCKUX
Harpy3oK IMpPOBOJHUKA,
MMUTAOIIETO rpynmy
3IEKTPOIPUEMHUKOB
HanpspkeHueMm 10 1 kB
[0 METOAY PacueTHOTO
kod(durmenra

perieHue
CUTYaIlMOHHBIX
3aa4

Onpenenenue nNoTepb
JIIEKTPOIHEPTUU B
CHJIOBOM
TpaHcdopmarope

pelieHne
CUTYallMOHHBIX
3a/1a4

Pacuer u
OCBETHTEIHLHOTO
obopymoBaHus TUTST
33JJAHHOTO MIOMCIICHHSI

BBIOOD

perieHne
CUTYallMOHHBIX
3a/1a4

Br16op anmnaparoB
3ammThl B ceTiax 0,4 kB

perieHne
CUTYallMOHHBIX
3aj1a4

Pacuer ToxoB K3 musa
norpebutens cerun 0,4
kB

penieHue
CUTYaIlMOHHBIX
3a1a4

Ornpenenenue
CYTOYHBIX TIOTEPh U
MOIIIHOCTH  Harpy3kH,
COOTBETCTBYIOLICH
MakcumanbHomy KIT/]
TpaHchopmaropa

pelieHue
CUTYaIlMOHHBIX
3a1au

Bcero

17

17

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJIOEMKOCTb IIPUBEJCHBI B TaOIUIIE 6.

Tabauna 6 — JlabopaTtopHble 3aHITHS U UX TPYJIOEMKOCTh

Ne
/o

HaunmenoBanue nabopatopHbix paboT

TpynoemMKoCTs,
(gac)

N3 Hux
MPAaKTUYECKOMN
MOATOTOBKH,
(dac)

Ne
paszena
JIACITATT

JINHBI

Cemectp

9

1 N3mepenne
TpexdazHoro
TPEXIIPOBOIHBIX
BaTTMETPa

CETAX

aKTUBHOM
MIEPEMEHHOTO

C

MOIIIHOCTH
TOKa B
ITOMOIILIO

3

2 N3mepenne
TpexdazHoro

TPEXIIPOBOTHBIX CeTAX

aKTUBHOM
IIEPEMEHHOTO

C

MOIIIHOCTH
TOKa B
ITOMOIIILO

TpaHc(hOopMaTOpOB TOKA M BATTMETPa




3 W3mepenue  akTHUBHOH  MOULIHOCTH 3 3 3
Tpex($a3sHOro  TEpPEeMEHHOro  TOoKa B
TPEXIpPOBOJAHBIX  CETSIX C  IOMOIIBIO
TpaHc(hOpMaTOPOB TOKa, TPaHCHOPMATOPOB
HAIpPsDKEHMsS M BATTMETPa

4 N3mepenne AKTHUBHOM SHEPTUH 3 3 3
TpexQa3Horo NEepEMEHHOTO  TOKa B
YETBIPEXIIPOBOJTHOM  CETH C  TOMOIIBIO
TpaHcOpMATOpOB ~ TOKAa M CYETYHKA
IEKTPHUYECKON DHEPTUU

3) N3mepenue AKTUBHOMN SHEPruu 3 3 4
TpexdazHoro IIEPEMEHHOT0 TOKa B
TPEXIPOBOAHOU ceTu c IIOMOLIBIO

TpaHcopMaTOpPOB TOKa, TpaHCHOPMATOPOB
HalpsDKEHUS ¢ CYETYMKA DIIEKTPUUECKOU
SHEPrUU

6 ODHOBpEMEHHOE HW3MEPEHHE  TOKa, 2 2 4
HalpsDKEHUs, AaKTUBHOM  MOUIHOCTH U
AKTUBHOW  DJHEPrMU B  TPEXIPOBOJHOMU
AIEKTPUYECKOM CeTH

Bcero 17 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOTHEHUE KYPCOBOM PaOOTHI

[lenb KypcoBOro MpoeKTa: 3aKpeIIEHUE, CHCTEMaTU3alUs U PACIIUPEHUE TEOPETUUYECKUX
3HAHUM CTyJIeHTa IIyTEM CaMOCTOSTEIbHOIO pEIICHHUs KOMIUIEKCHBIX HWHXXEHEpPHBIX 3ajau
IPOEKTHUPOBAHUS CUCTEMBI 3JIEKTPOCHAOKEHMs NMPOMBILUICHHBIX NpeanpusaTuil. Baxneinmum
YCIIOBHEM BBIOOpA CHCTEMBI JIEKTPOCHA0KEHHUS MTPH BBITIOJTHEHUH KyPCOBOTO MPOEKTA SBISETCS
HpPUHATHE 00OCHOBAHHBIX TEXHUKO-?PKOHOMHUYECKHX PEIIEHUH MO BCEM TEXHUYECKUM BOIIPOCaM
U COCTaBIISIOLIMM 3TOW cucteMbl. [IpuHsTast cxema anekTpocHaOXkeHUs JOHKHA 00ecreunBaTh
COOTBETCTBYIOIYIO CTENEeHb KayecTBa M HAJEKHOCTH D3JIEKTPOCHAOXKEHUS MPOEKTUPYEMOIo
00BEKTA.

YacoB npakTH4eCKO MOArOTOBKU: 17.

[IpumepHbIe TeMBI 3a1aHUi HA KypCOBOW MPOEKT MpuBeaeHbI B paznene 10 PII/T.

4.6. CamocrosTenbHas paboTa 00yJaronIiXcs
Bunasl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe /.
Tabauna 7 — Busabl camocToaTenbHONU pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 9,
Bua camocrositensHOM paboThI

qac qac
1 2 3
N3yueHne TeopeTuyecKoro Marepuaia 36 36

qucturaHbl (TO)

Kypcosoe npoektuposanue (KII, KP) 25 25

PacuetHo-rpaduueckue 3ananus (PI'3)

Brimosnnenue pedepata (P)

[ToaroroBka K TEKyIeMy KOHTPOJIIO

ycneBaemoctu (TKYVY) S S
Jomamnee 3amganne (/13)

Kontposbuble pabotsl 3a04HukoB (KP3)

IToaroToBKa K MPOMEXYTOYHOMU 10 10

arrectanuu (I1A)




Bcero:‘ 76 ‘ 76 ‘

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThI 00yUaIOMUXCS MO0 JUCHUIUTHHE (MOJIYJIIIO)
Y4eOHO-METOIMYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIONIMXCS yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX M ANEKTPOHHBIX YUEOHBIX W3aHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUI NpHUBeeH B Tabaule 8.
Tabnuua 8— [lepeyeHb Ne4aTHBIX U JIEKTPOHHBIX YUEOHBIX M3AaHUI

Komgectso SK3EMILULIPOB B

Hludp/
oubnmoTexe
URL bubnuorpaduueckas ccplika
(KpoMe AIIeKTPOHHBIX
azpec
AK3EMILISIPOB)
ISBN OCHOBBI 3JIEKTPOCHAOKEHUST 00BEKTOB OTPACIIH: 50

978-5- | yuebHoe nocobue / B. ®@. lIunutakos, O. 5.

8088- Conenas, C. B. Conensrii; C.-Ilerep6. roc. yH-T
1213-0 | a’pokocM. mpudbOPOCTPOSHUS. — DIEKTPOH.
TekcroBble gad. — CII6.: M3a-Bo I'YAIL 2017. - 86 ¢

ISBN PesxxuMbl paboThI 3IEKTPOIHEPTETUIECKUX CUCTEM: 50
978-5- | yue6. mocobue / A. JI. Powxwun, O. 5. Conenas, B. I1.
8088- Kysbmenko, C. B. Conensrii. — CI16.: I'VAIIL, 2019. —
13 93 c.

DnekTpocHabkeHNEe 00BEKTOB OTPACITH: Y4e0.-METOI. 50
nocobue / C. I1. Arees, B. I1. Ky3smenko, C. B.
Conéusriit, O. 5. Conénas. — CII0.: T'VAII, 2021. - 85
C

[lepbakoB E. @. DnextpocHabxkeHUE U 50
ANEKTPONOTpeOICHIE Ha TPEANPUATHIX: yueOHOoe
nocobue [Dnextponnslii pecypc] / E.®. lllepbakos,
J.C. Anekcanapos, A.JI. JIy6os. — M.: ®opym, 2010.
—496 c.: ui. Pexxum nocryma:
http://znanium.com/catalog.php?bookinfo=197466

®posnoB FO. M. OcHOBBI 31€KTpOCHAOKEHUS 50
[DnexTpoHHEbIH pecypc]: yuebHoe mocodue / @posioB
10. M., lllensixkun B. I1. — Onexrpon. nan. — CII6:
Jlans, 2012. — 480 c. — Pexxum noctyna:
http://e.lanbook.com/books/element.php?pll_id=4544

ISBN Anuvaposa T. B. DnekrpocHaOxeHne u 50
978-5- | anexTpooOopyaOBaHUE 3MAHUI U COOPYIKEHUI:
91134- | YueoOnuk / T.B. AnuapoBa, M.A. Pamesckas, E./I.
672-0 CrebyHoBa. - M.: ®opym: HULL Uudpa-M, 2012. -
416 c.: 60x90 1/16. — Pexxum nocryna:
http://znanium.com/catalog.php?bookinfo=326458
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7. TlepedyeHb IEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(OPMaLIOHHO-
TEJIEKOMMYHUKALIMOHHON cetu «VHTepHeT», HEOOXOAMMBIX I OCBOEHHUS JUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedyeHb OJIIGKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HH(POPMAIIOHHO-
TEJIEeKOMMYHUKaUOHHOU cetn «HTepHeT»
URL anpec HaumenoBanue

http://knigaliv.ru/DOC/28.pdf Konroxosa E. A. K 64 DnexkrpocHabxeHne 00bEKTOB:
VYueO.
nocobue. - M.: M3natenbctBo «MactepctBo», 2002. - 320
C: WL
ISBN 5-294-00063-6.

http: www.gost-r.com/ CripaBo4YHbIC MaTEepHAIIbl U HOPMATUBHBIC JOKYMEHTHI 110
AIIEKTPOCHAOKEHHIO

http: Y4er noTpebiieHus: SHEPTHH U SHEPTOPECYPCOB.

portalenergo.ru/articles/details/id/66

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEMOI0 IpPHU OCYLIECTBICHUU
00pa30BaTEILHOTO MPOoIecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yEMOT0 IPOrPaMMHOTO oOecIieueHHs peacTabieH B Tabmuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHIS

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITO0JIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIiecca Mo AUCIUILTHHE

[lepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmmite 11.

Tabauna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmMeHnoBaHue
1 CrpaBoyHBI€ MaTE€pHUAIIBI 11O MIEKTPOOOOPYTOBAHUIO IIIEKTPUUECKUX CTAHIIUN U
MOJICTAHIINH
2 IIys

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCITUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HaunmenoBanue cocTaBHOM 4acTH Howmep aymutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 JlexiOHHAS Ay IUTOPHUS 21-18; 21-21
MynbTuMeanitHas TeKUUOHHAS Ay AUTOPUS 31-04
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10. Omnenounble CpencTBa s TPOBEACHUS TPOMEKYTOUHOM aTTeCTaIluN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS TMPOMEKYTOUYHOW aTTECTAllUU
00yyJaronuxcs no IUCIUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl MPOBEACHHMSI IPOMEKYTOYHON aTTeCTalluU

Bua npoMexyTo4HOM arTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crucok BONPOCOB K 9K3aMEHY;
IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB.
BeinonHeHne KypcoBoro npoeKra DKcnepTHas OLIEHKAa Ha OCHOBE TpeOOBAHUH K
COJIEP’KaHUIO KYPCOBOI'O IIPOEKTA.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MPUMEHseTCsl 5-0ayuipHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BAThCS
100-6amtbHast ~ mIKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIB30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIIbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHSI COPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

Xapakreprctrka chOpMUPOBAHHBIX KOMITCTEHITUM
5-0ayuipHad MIKaia paKIep (bopup

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEILHO U TPAMOTHO €TI0 U3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIONIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKCHHS C MPAKTUICCKON
JESTSIILHOCTHIO HAIPABIICHHS;

— YMeJI0O 00OCHOBBIBAET U apPTyMEHTUPYET BBIIIBUTaEMbIC UM UJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIQJICET CUCTEMOM CIICIMAIN3UPOBAHHBIX IIOHITHIA.

«OTIIMYHO»
(GavTCHO»

— o0yJaromuicss TBEPI0 YCBOMJI MPOTPaMMHBIN MaTepuall, TPaMOTHO
M, TIO0 CYIECTBY, HW3JIlaraeT ero, ONUpasCh HAa 3HAHWS OCHOBHOM
JTUTEPaTypHI;

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JESITEIHLHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJCCT CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHSATHH.

«XOPOLIIO»
«3aYTCHO»

— o0yyarouuiicss yCBOMWJI TOJBKO OCHOBHOW IMpPOrpaMMHBIM MaTepual,
[0 CYLIECTBY, M3JIaracT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEPATYPHI;

— JIOIyCKaeT HeCYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHS B MPAKTUYECKOM INPUMEHECHHHM 3HAHMI
HaIlpaBJICHUS;

— cl1abo apryMeHTHPYET HayuHbIE MMOJIOKCHHUS,

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHN BBHIBOJOB U 000OIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX HOHSITUH.

«y/IOBIIETBOPUTEITEHO
«3GAYTCHO»

— oOyJaroluiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana;

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IIPH
paccMOTpEHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHUS;

— He GopMYJIHpYET BBIBOJIOB M 0000IICHU.

«HEYJIOBJIETBOPUTEITHHO
«HE 3aUTEHO»
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10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS WX UHBIC MaTEPUAIBI.
Bormpocsr 11st 5x3ameHa npeacTaBieHsl B Tadbnuie 15.

Ta6muma 15 — Boripocs! 1y1st 5k3aMeHa

Ne Kon
[lepeuens BOMpPOCOB ISl SK3aMeHa
n/m WHJUKATOpa
1. OxapakTepu3ynTe NOHATHUE SIEKTPOIHEPTreTUUECKON CUCTEMBI. IK-3.J1.1

2. Haznayenue 1 TUIBI 3JEKTPUUECKUX CTAHIUH.

3. Ha3HaueHue 1 TUIIBI SIEKTPUYECKUX MOJCTAHIUH.

4. Buael  pachpeneluTeNbHBIX  yYCTPOWCTB  TPaHCHOPMATOPHBIX
OJICTAHIIUH.

5. Knaccuduxkarus morpeOuTesneil 31eKTpUIecKoi YHEPrUn 1o
KaTeropusM HaJleKHOCTU MUTAHUS.

6. Uto noHuMMaeTcs MOJ YCTAHOBUBILIUMCS PEXUMOM 3IIEKTPUUYECKOU
cucTeMsbl?

7. HazHaueHue U yCTPOMCTBO 3AIIUTHOTO 3a3€MJICHHUS.

8. OcobenHoctu BbIOOpa MecTa, YWCIA W MOILIHOCTU IIEXOBBIX
KOMIUIEKTHBIX TTI.

9. OxapakrepuzyiTe MOHATUE MAKCUMAaJIbHOW pACUETHOW HArpy3Ku
AJIEKTPONPUEMHHUKOB.

10. Uto moHnMaeTcs moJl pe3epBUPOBAHUEM B CHCTEMaX
ANEKTPOCHAOKEHUS?

11. XapaxkTtepuctuka 5>IEKTPONPHUEMHHUKOB 10 OecrnepeboiHOCTH
AJIEKTPOCHAOKEHUS.

12. OcHoBHBIE TpeOOBaHUS, MPEABSIBISIEMbIE K HAJCKHOCTH CHCTEM
AJIEKTPOCHAOKEHUSI.

13. Uem oOycioBneHa 1enecoodpa3HocTh npuMeHeHus ycrpoictsa ABP | TTK-3./1.2
B CXeMax JJIEKTpOCHa0KeHus moTpedureneit I kaTeropun Hage:KHOCTH?
14. ComnocraBpTe pagualbHBIE M MarucTpPaJbHBIE CXEMBI CETH IIO
OecniepeOONHOCTH TUTAHUSI.

15. Oxapakrepusyinre yCIOBUS napajuieIbHON paboThI
TpaHCcQOPMATOPOB, IPUBEANUTE CXEMY MOAKIIOUECHHUS.

16. TpeboBaHuUs K cXeMaM JIEKTPOCHA0KEHUS U YCTPOHCTBaM
ABTOMATHUKHU MOTPEOUTENIeN AIIEKTPUUYECKOW PHEPrHMH B 3aBUCUMOCTU OT
MX KaTeropuu HaJleKHOCTH.

17. PagmanpHble W MarucTpajbHble CXEMBI O3JEKTPOCHAOXKECHHS.
JlocToOMHCTBA M HEOCTAaTKU

18. Hasnauenne mnpoepkun 3KA npu npoexktupoBanun cxem | [1K-3./1.3
aNeKTpocHal)keHus o Toky K3.

19. MeTtonuka BbIOOpa YKCia ¥ MOIIHOCTH CHUJIOBBIX TPAHC(POPMATOPOB.
20. OcoGenHocTH pacyetra TOKOB K3 B BHICOKOBOJIBTHBIX U
HU3KOBOJBTHBIX ceTsix.21. MeTtoauka BbpIOOpa  KOMIIEHCUPYIOLIUX
YCTPOHCTB U CHIJIOBBIX TPaHC(HOPMATOPOB.

22. Meronuka onpeneneHuss CyTOYHbIX NOTEPh M MOIIHOCTH HarpysKw,
cootBeTcTBYMONIEH MakcumansHomy KIIJ[ Tpancdopmaropa.

23. Kakue KOIPOUIUEHTHI  XapaKTEpU3YIOT  PEXKUMBI  pabOTHhI
AIIEKTPONPUEMHUKOB?

24. C moMomipl0 KakMX METOJOB paccuuThiBatoTca cedeHus JIOII mpu
POEKTHUPOBAHUU CHCTEM 3JIEKTPOCHAOKEHHS?

25. C mnoMompl0 KakuxX METOJI0OB  PACCUUTBHIBAIOTCA  TEXHUKO-
DKOHOMHUYECKHE  TOKa3aTeJd  NpU  IPOEKTUPOBAHUU  CHUCTEM
AJIEKTpOCHAOKEeHUS?

26. C 1nomMOUIpIO  KaKMX  METOJOB  PacCUMTHIBAIOTCA  TOTEPH
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AIIEKTPOIHEPTHUU TIPH MMPOSKTUPOBAHUH CUCTEM IIEKTPOCHAOKEHUS?
27. C TOMONIbIO KakKMX METOJIOB paccuuThiBatoTcsi TOokM K3 mipum
POSKTUPOBAHUH CHUCTEM JJICKTPOCHAOKEHUS?

28. Uto xapakrtepusyer kodpdunueHnt 3arpy3ku Tpanchopmaropa? | [1K-3./1.4
JonycTtumble JUana3oHbl BEJIMYHH.
29. Yto XapaKkTepU3yeT koa(urmeHT HCTOJIb30BaHUS
AIIEKTPONPUEMHUKA?
30. YUro xapakrepusyeT 3 (PEKTHUBHOE YUCIIO AIEKTPOIIPUEMHUKOB?
31. Kakume KO3(pOUIHMEHTBI  XapaKTEPU3YIOT  PEXKHUMBI  PabOTHI
3IEKTPONPUEMHUKOB?
32. TpeboBaHMs K aBTOMAaTHYECKMM CpEACTBAM 3alUThl CHUCTEM
JNIEKTPOCHAOXKEHUSI B  3aBUCUMOCTH OT KaTeropuu  Haa&KHOCTH
notrpeoureneit
33. OnummuTe METO yIOPSIAOUCHHBIX JUarpaMM. IK-3.1.5
34. OnumuTe MeTo pacueTHoro Ko3dduimenra.
35. Kakue k0dQPUIMEHTHI  XapakTepU3ylOT PEKUMBI  pabOTHI
AIIEKTPONPUEMHUKOB?
36. OxapakTepu3yilTe NOHATHE S3KOHOMUYECKON IIJIOTHOCTHU TOKA.
37. [omycTuMble TEpPEephIBBI  MHUTAHHUS  JJICKTPONPUEMHUKOB B
3aBHCHMOCTH OT MX KaT€rOpHH HaJEKHOCTH JIEKTPOCHAOKEHUS
38. PexxnMbl pabOThI CUCTEM JIEKTPOCHAOKEHNS TPOMBIILITICHHBIX [K-3./1.6
NPEANPUATHIA.
39. IloTepu 3JEKTPOIHEPTUU B AJEMEHTaX ceTH. Bpems MakcuMaibHBIX
noteps Ty
40. Buapl noTeph MOIIHOCTH CUJIOBBIX TpaHC(OPMATOpPOB.
41. TpeboBaHus K YCTpPOHCTBAM peJIEHHOI 3allUThl UM aBTOMATHKH,
YCTaHOBJICHHBIM Ha IOJCTAHLIUU.
42. OcHOBHBIE BUBI peNeiHOMN 3alUTHI TpaHchopMaTopa, MPUHIIUIT
JICUCTBUS.
43. I'padpuku Harpy30K  3JIEKTPOIPUEMHHKOB. ITokazarenu, | [TK-5.21.1
XapaKTepU3yIOUINe IPUEMHHUKH 3JIEKTPUUECKON SHEPTHUH.
44. Bunpl KOHQUTYpalMKd CXeM JJeKTpocHaOkeHusa. JlocTomHCTBa H
HEJO0CTaTKHU.
45. CeneKTUBHOCTh CPEJICTB 3aIUTHI B CXEMaX dIIEKTPOCHAOKEHHUS.
46. [Ipunnun nevicteust u ocobennoctu npumenenus ABP u AIIB.
47. B xakux cinyyasx paboTaeT NMpoTHBoaBapHiiHas aBToMmatuka APB u
AUYP?
48. PexuMmbl paboThl HEWUTpanu TpaHCPOPMATOPOB B  CHUCTEMax
AJIEKTPOCHAOKEHUS.
49. OcHOBHbIE BUJIBI U JielicTBHE TOKOB K3.
50. HazHaueHne KOMIIEHCUPYIOIINX YCTPOMCTB B CUCTEMAX
DIIEKTPOCHAOKECHHSI.

Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.

Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3agera
No /it [Tepeuens BompocoB (3amav) myist 3adeta / nudd. 3auera Koz
WHIMKaTOopa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

IlepeueHp TeM [Uii KypCOBOTO IPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOM pabOThI

MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepederp TeM Uit KypCOBOTO TPOSKTUPOBAHMUSI/BBITIOHEHUSI KYPCOBOI paOOTHI
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Ne /i [TpumepHbIii IepeyeHb TeM Ui KypCOBOTO IPOESKTHUPOBAHUS/BBITIOIHEHHS
KYPCOBOM paboThI
1 [TpoekTupoBaHue CUCTEMBI AIEKTPOCHAOKEHHS MPOMBIIINIEHHOTO 00BEKTA.
2 [TpoekTrpoBaHKUE CHCTEMBI JICKTPOCHAOKEHUS TPYIIIBI [IEXOB MPEIIPUSTHSL.
3 [TpoeKT 37eKTpOCHAOKEH !SI TPYIIIBI IPOMBIIUICHHBIX OTpeOuTENeH.
BOHpOCBI AJiL OPOBCACHUSA HpOMe)I(yTO‘IHOfI arreéCralluu B BHAC TCCTUPOBAHUA

MpeACTaBICHBI B Tabnwmie 18.
Tabnuna 18 — IIpumepHbIi IEpeYeHb BOMPOCOB JJIsI TECTOB

No Kon
i [IpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB WHJIUKATO
pa

1 1. PaguanbHBEIMU HA3BIBAIOT CXEMBI IK-3.11.1
2. CrocOoOGHOCTh 3allUThl OTKJIIOYATh MPU KOPOTKOM 3aMbIKAHMM TOJBKO
IIOBPEKICHHBIN y4aCTOK 3TO
3. Urto npeobpasyet Tpanchopmarop?
4. Kakue peuieHust o3BOJISIET MPUHATH KapTorpamma Harpy3ok?
5. B yem 3aknrodaercs 3a/1a4a KOMIIEHCAIMU PEAKTUBHON MOLIHOCTHU?
6. DneKTpOoyCTaHOBKAa JUIsl OTKJIOYEHHsS] ydacTKa CETH IIpU aBapusx,
BKJIIOUAIOIIAs annapar JJis OTKJIIOYEHHUs, CUCTEMY 3alllUThl U aBTOMAaTHKU
Ha3bIBACTCS
7. Kak mnepenaercss syieKTpUyecKas SHEprus M3 IEepBUYHOM OOMOTKH
aBTOTpaHchOopMaTopa BO BTOPUUHYIO?
8. Be1OepuTe U3 mKaibl cpeiHee HOMUHAIbHOE Hanpsbkerue Boime 1000 B
9. YKkaxxuTe UICTOYHUKH PEAKTUBHON MOIITHOCTH
10. B xakux caydasx BJIOII BEIOTHSAIOT ABYXIIETHBIMU?

2 11. Hambonpmasi HaAeKHOCTh B 3JEKTpocHaOkeHuu nocturaercs mpu | [TK-3./1.2
KOH(UTIypaluy CXeMbl B BUJIE
12. Ykaxure ycnoBus ais ycraHoBkU PII Ha Tepputopuun npeanpusiTus

3 13. Kakue nposepku BbinoaHsooT st BJIDII npu npoexktuposanum | 11K-3./1.3
AIEKTPUIECKON ceTn?
14. B KakoM U3 TEpEeUYHMCICHHbIX CIy4daeB cJelyeT BbIOMpaTh
nByxtpancopmaropuyto TII?
15. Jlns yero paccuuthiBaercst TLIH B nmpoekTe 31eKTpocHa0KeHUs ?

4 16. IlepepwiBbl anekTpocHaOxkeHUss Ha Bpems, Heobxoaumoe s | I1K-3./1.4
BKJIIOUEHUSI PE3EPBHOTO INHUTAHUS ACKYPHBIM IEPCOHAIOM JIOIYCKAarOTCS
TSl TOTpeduTenei
17. Kakue TpeOoBaHHS TpPEeNbABIAIOTCS K  AJIEKTPOCHAOKEHUIO
norpedureneil ocodoi rpynmnel?

5 18. Kakue snemMeHTsI ciielyeT BKIIOUUTh B cXeMy 3amernieHus s pacyera | [1IK-3.J1.5
TokoB K3 npu Hanpsxenuu Boite 1 kB?
19. Kakue aneMeHTsI 3JIEKTPUYECKON CETH U3 MEPEUUCIICHHBIX YUUTHIBAIOT
npu pacuere Toka K3?
20. Pacuetnsie Toku K3 cimyxart st Beroopa:
21. Ykaxure MeTo bl pacuera ceueHui JIDII

6 22. Yto Takoe CeNEKTUBHOCTh CPEJICTB 3AIUTHI? TIK-3.J1.6
23. Jlns ymeHbpuieHus Toka K3 B 2JIEeKTpHUECKHX CETSIX NPUMEHSIETCS

7 24. TlepepwiBbl 3yeKTpocHaOkeHUss Ha Bpems, Heobxomumoe s | [TK-5./1.1

BKIIIOUEHUSI PE3EPBHOTO MUTAHUS JACKYPHBIM TMEPCOHAIOM JIOMYCKAIOTCS
TSl TOTpeOuTenei

25. MakcumanbHOe 3HaueHue Kod(duimeHTa 3arpy3ku TpancpopmaTopa
Ha ABYXTpaHC(HOPMATOPHOM MOJICTAHIIMK B ABAPUITHOM pEXUME PaOOTHI
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[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0ydeHus1, IpeCTaBIeHbI B Ta0muie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHo

10.4. Meroauueckue  Marepuaibl,  ONPEACHSAIONIME  MPOLEIyphl  OICHWBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JIOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, perlaMeHTHpPYIOIUX MOPSINOK U HPOLERypY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTaly 00ydaromuxcs
I'VAIL

11. MeTOI[I/ILIeCKI/Ie YKa3aHus I O6y‘IaI-OH_[I/IXC$I 110 OCBOCHHUIO JHCIHHUITJIMHBI

11.1. Meroauueckue ykazaHus A OOy4yarolIMXCs [0 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riryOOKOoe W SCHOE H3JIOKEHHE y4eOHOro Mmarepuana. HasHaueHwe COBpPEMEHHOH JIEKIHMU B
paMKax TUCHMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
(GyHIaMEHTaIbHBIX MpOOJEM JUCHMIUIMHBI, METOAOB HAYYHOIO II03HAHHUSA, HOBEHIIMX
JOCTMD)KEHUI Hay4dHOH MbIciau. B yueOHOM mporiecce JeKIUs BBIIOIHIET METOJ0JOTHUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIWHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILIIMHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Inanupyemble pe3yabTaThbl TP OCBOEHUH 00YUarOMMMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEIEISIETCS LEIEBOM YCTAHOBKOM K KaK/10M KOHKPETHOU TEME;

— TIOJyY€HUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATEIEM;

— pasBuTHE TPO(PECCHOHATBHO-IENOBBIX  KadecTB, JIIOOBH K  TpPEAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsIBJIEHUE HEOOXOAMMOro UHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YyeHUE 3HAHUUW O COBPEMEHHOM YpPOBHE pAa3BUTHUS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OIDKaIINe TO/IbI;

— HayuyuThCsl METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICIH U
MOJIO)KEHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIAaM, MOBTOPSATh HUX B  Pa3IMUHBIX
bopmyarpoBKax);

— TOJIyu€HHe TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIMMBIX TEPMUHOB U TIOHSATHH.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIAThCA JIEMOHCTpauuend CIaioB U
UCMOJIb30BAaHUEM DA3laTOYHOIO MaTepuajna IMpH TNPOBEIEHUM KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSX MPUMEHEHUSI OT/AETbHBIX TEMATUK I10 IUCHUIUIMHE.

CrpyKTypa npeaocraBicHus JEKIHOHHOIO MaTepuana:

Jlekuust cocrouT U3 TPEX OCHOBHBIX 4YacT€d: BCTYNUTENbHOW, OCHOBHOM H
3aKIIIOUYUTEIbHOM.

BerynurensHas 4acTh onpenenseT Ha3BaHWEe TEMBI, IUIaH U 1enb Jekuud. OHa npu3BaHa
3aMHTEPECOBATh U HACTPOUTH ayIUTOPHUIO. B 5TOM 4acTH JIEKLMHU H3JIaraeTcsi akTyaJlbHOCTD,
OCHOBHas UJes, CBA3b JAHHOW JIEKIIUH C MIPEABIIYIIINMU 3aHATHSIMH, €€ OCHOBHBIE BOIIPOCHI.

Baenenue 10KHO OBITH KPAaTKUM M LEJIEHATPABICHHBIM.

B OCHOBHOHM 4YacTW JEKLIHH PEATN3yeTCs] HAYYHO-TEXHUYECKOE COJIEpKaHUE TEMBI, BCE
OCHOBHBIE BOIPOCHI, IPOBOJUTCS BCS CHUCTEMa JO0Ka3aTeNbCTB C HCIOJIb30BaHMEM Hamboliee
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1eJ1ecO00pa3HbIX METOAUYECKUX MPUEMOB. Kak/blii yueOHbIIl BOMPOC 3aKaHYMBACTCSI KPATKUMU
BBIBOJIaMHU, JIOTHUECKH MOJIBOISALIMMU CTYJACHTOB K CIIEYIOLIEMY BOIPOCY JICKIIUH.

3akirounTeabHas YacTh UMEET IeNbl0 00001aTh B KpaTKUX (OPMYJIUPOBKaX OCHOBHBIE
UJEH JIEKLUH, JIOTHYECKH 3aBepllas e€ Kak LEeJI0CTHOE TBOPEHHUE.

OtaenpHble BUJIBI JEKIUNA MOTYT UMETh CBOM OCOOEHHOCTH KaK I10 COJEpPXKAaHHIO, TaK U
10 CTPYKTYPE.

Jlns 6osee MOJIHOTO U TITyOOKOTO O3HAKOMJICHHS CTYJIEHTOB C MaTepualaMy JICKIUH, €€
AJIEKTPOHHAsI Bepcus pasmelaercs B JInuHoM kabuHeTe B pazaene «Marepuanbiy.

11.2. Metoau4ieckue yka3zaHUs Uisi OOyYalOIMUXCS O TPOXOXKICHUIO MPAKTHUECKUX
3aHATUH

[IpakTHdeckoe 3aHSATHE SBISCTCS OJHOW M3 OCHOBHBIX (DOpPM OpraHm3anuu y4eOHOTO
mpoliecca, 3aKJIFOYArOIIasCs B BBIIOJIHSHUH O0YYarOIIMMUCS T10JT PYKOBOJACTBOM IPETIOIaBaTeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUil C LEIbI0 YCBOSHUS HAYYHO-TEOPETHYECKHX OCHOB YyUueOHOM
JTUCIUTIIIMHBI, PUOOPETEHUSI YMEHHUM U HaBBIKOB, OIIBITA TBOPUYECKOM JCSITCIBHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS TSI 00YYArOIIEToCs SBISCTCS MPUBUTHE 00YUYAOIIHMCS
YMEHHH U HaBBIKOB MPAKTUYECKON JESTEIBHOCTH 10 U3y4aeMOU TUCIUILINHE.

[Tnaaupyemplie pe3yabTaThl IPU OCBOCHUN 00YYAONUMCS IPAKTHYSCKUX 3aHSATHI:

— 3aKkperuieHue, yriayOJeHue, pacllMpeHue M JAeTau3alus 3HAHUWA TPU PElIeHUHU
KOHKPETHBIX 33714,

— Ppa3BUTHE IIO3HABATCIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIILICHUS,
TBOPYECKON aKTHBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH ¥ METOJUKaMU H3Y4YeHHs] KOHKPETHOH yueOHOM
JIUCILHUILIMHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW s
BBIIOJIHEHUS 3aJaHMIL;

— ofecrieueHue palMOHAIBLHOTO COYETaHUsl KOJJICKTUBHOM M WHAMBHIyalbHON (Gopm
00yueHwusl.

TpeboBanusl K IPOBEIEHHIO IPAKTUYECKUX 3aHITHI

[Ipn mpoBeAeHMM NPAKTUYECKUX 3aHATHI NpPErnojaBareib JOJKEH MPUACPKUBATHCS
CJIEIYIOIETO IJIaHa;

- U3JI0KUTh CYTh IPAKTUYECKOTO 3aHIATUS U METOJIUKY €r0 BBIOTHEHUS;

- BBIJIATh (TTPH HEOOXOIMMOCTH ) MHANBUIYATBHOE 33/JaHUE KAKIIOMY CTYJEHTY TPYIIIbI;

- KOHTPOJIUPOBATHh AKTUBHOCTH CTYJICHTOB B MPOIIECCE BBIMOJIHEHUS 3a/1aHHUS;

- TPOBEPUTH PE3yJbTAaT BBHIMIOJHEHUS] 3aJaHUS M OIEHUTh IIOJIHOTY M KadeCTBO
BBIITOJIHEHUS IO MOYJIbHO-PEUTUHTOBOM IIKAJIE;

- OTMETHUTH B JKypHAJIC MOCEMICHUS TIEPCOHATBLHOE TPUCYTCTBHUE CTYCHTOB;

- POBECTU KOHCYJIbTAIlMU MO MPOMNYIIEHHBIM TEMaM IMPaKTUYECKUX 3aHATHI;

- MPOBEPUTH PE3YJbTAThl CAMOCTOSTEIBHOTO OCBOCHHS MaTepuaja IO MPOIYIICHHBIM
TEMaM.

11.3. Meroauueckue yka3aHus Il OOYYarOIIUXCS MO BBITIOJHEHUIO JT1a00PAaTOPHBIX
pabor

B xone BeimonHeHUs 1a0OpaTOPHBIX paboT oOydaromuics MAOKEH YIIIyOuTh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOW METOJUKON M TEXHUKON
HKCIIEPUMEHTA B COOTBETCTBUU C KBATH(PUKAITMOHHOMN XapaKTepUCTUKON 00yUaroerocs.

BrimonHenue 11abopaToOpHBIX pabOT COCTOMT M3 IKCHEPUMEHTAIBHO-TIPAKTHUECKOM,
pacYeTHO-aHATUTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHU.

BrimonHenue 51abopaTopHBIX paboOT OO0y4aromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3YYEHUs] JUCLUIUIMHBI, ONpeNesseMoil y4eOHbIM IUIaHOM, M OTHOCUTCSL K CpelCTBaM,
00ecreyrBaroIuM pelIeHre CIeIyoIuX OCHOBHBIX 3a/1a4 00yYaroImerocs:
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- MPUOOPETEHNE HABBIKOB UCCIICAOBAHUS TPOIIECCOB, SIBICHUN U 00BEKTOB, U3yYaeMbIX B
paMKax JaHHOW JUCIUILTAHBL,

- 3aKpeIUIeHWE, pa3BUTHE W JICTAIM3AIUS TEOPETHUYECKUX 3HAHWH, IMOJYYCHHBIX Ha
TICKITUSX;

- IOJTyYeHHe HOBOHM MH(MOPMAIIMH 10 U3y4aeMOM JUCITUTLINHE,

- MPUOOPETEHNE HABBIKOB CAMOCTOSITEIILHON pa0dOTHI ¢ TaOOPaTOPHBIM 000pyI0BaHUEM U
pudopamu.

3ajaHue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

1. IlpuctynaTs kK paboTe MOXKHO TOJIBKO MOCIIE 03HAKOMIICHHUS C pab0unuM MECTOM.

2. Ilepen cOopkoii cxem yOeIuTbCs B TOM, YTO J1abopaTopHOE 000py10BaHUE OTKIIFOUEHO
OT UCTOYHUKA TUTAHUS.

3. Ilepen BkirOouYeHHEM cCXeMbl YOEAUTBCS B TOM, YTO BCS BKIIOYEHHAs B CXEMY
KOMMYTallMOHHasl anmnaparypa (KHOIKHU U p.) HaXOJUTCSI B UCXOIHOM I10JIOKEHHH.

4. Tlpu BKJIIOYEHUM U B MPOLIECCE PEryJIMPOBAHUS CIEIUTH 3a IMOKA3aHUSMH OCHOBHBIX
U3MEPUTENBHBIX PUOOPOB (IIPpoBOH ocmiorpad, MyJIbTUMETP U ApP.) CXEMBI.

5. B nporiecce paboThl HE OCTABIATH O€3 MpUCMOTpa pabodee MecTo, KOTOPOE HaXOUTCS
[0J1 HAIIPSKEHUEM.

6. He kacaTbcsi HEM30JIMPOBAHHBIX YacTel MPUOOPOB M anmnapaToB, KOTOPbIE HAXOAATCS
10J1 HAIIPSKEHUEM.

7. K naGopaTOpHBIM 3aHATUSAM JIOIYCKAIOTCSl TOJIBKO T€ CTYJEHTBI, KOTOPbIE YCBOMIIH
npaBuiia 6€30MaCHOCTH.

8. JIaGopatopHble pabOTHI BBINOJIHAIOTCS OpUTragoi CTYJIEHTOB B COCTaBE HE MEHEe JBYX
YEJIOBEK.

9. Kaxnaplii CTyneHT J[JO/DKEH MOJATOTOBUTHCS K JjabopatopHoil paborte. Ilpu
HEJ0CTaTOYHOU MOJIFOTOBKE CTYJEHT HE JIOMYCKAETCs K €€ BBIIIOJHEHHUIO.

10. CobOpanHas cxemMa M HamMcaHHas IporpamMma JOJDKHAa ObITh IpOBEpeHa
npernojaBaTesieM, KOTOPbIH MOocie MPOBEPKU JAET pa3pelleHre Ha POBEJIECHNE OIBITOB.

11. Ilepen BKIHOYEHHEM CXEMBI CTYACHT, IPOU3BOJAIIMN JaHHYIO OINEpALUIO, HOJDKEH
peynpeauTh YWIEHOB CBOeH Opuraanl o0 3ToM ¢paszoil «HaunHaeM skciepuMeHT.

12. Tlocne BKIIOYEHHUS CXeMbl 0Oe€3 3alucH MOKa3aHW NpUOOPOB IMpPOBEpSETCs
BO3MO>XHOCTh BBIIIOJIHEHUS 1a00paTOpHOIl pabOThl BO BCEM 3aJaHHOM JAMAla30HE M3MEHEHUs
XapaKTepUCTHUK U Moka3aHUi. ToJbKO Mociie 3Toro NpucTynaT K padore.

13. Pe3ynbTaThl M3MepeHUN MO KaXI0H XapaKTEpUCTUKE AOKHBI ObITh MPOBEPEHBI
IpenoaaBaTesieM.

14. Bce mepekioueHHs B CXEME€ U €€ OKOHYaTelbHas pa30opka JenaeTcsl TOJNbKO ¢
paspelieHusi IpenojgaBaTens. B cioyyae HEBEpHOCTH MOJYYEHHBIX JaHHBIX paboTta
nepeeNbIBaeTCsl.

15. Tlocne nepexiitoueHHs cxeMa JI0JIKHA ObITh IPOBEPEHA MPENoJaBaTesIeM.

16. B ciiyyae BO3HMKHOBEHMsI aBapUWHON cuUTyaluu (NOSIBICHHE JbIMa, 3aaxa rapu,
HECBOMCTBEHHBIX 3BYKOB, MCKpPhl M Jp.) Ha paboyeM MecTeé HEOOXOJUMO HEMEAJICHHO
OTKJTIIOYUTBH CXEMY OT HAMPSDKEHHS U COOOIIUTh 00 3TOM COOBITHH MpEroaBaTelo 0e3 JTH0bIX
M3MEHEHUH B cxeMe. BMecTe ¢ mpenogaBaTesieM HaJ0 HAaUTH IPUYKUHY aBapyuu U YCTPaHUTB €€.

17. CtyneHT goikeH OepekHO oOpamarhCs ¢ MPeI0CTaBIsIEMbIM €My 000pYyI0BaHUEM U
KOMIIBIOTEPHON TEXHUKOM, 3aIPEIAeTCsl 1ENaTh HAAINCH MEJIOM, KapaH1allloM WIH YEpHUIIAMHU.

Henb3s 3arpomokgaTe pabouee MecTo mpubopamMu M ammapaTamH, KOTOpbIE He
UCTIOJIB3YIOTCS B TAOOpaTOPHOH paboTe, OCTABIATh HA HUX KHUTH, TETPaad U JIp. IPEAMETHI.

18. K crueayromeMy 3aHATHIO KaXAbI CTYJIEHT JOJKEH COCTaBUTh OTYET IO
npeabLayIIe 1abopaTopHoi paboTe B COOTBETCTBUHU C YCTaHOBIEHHON (OPMOIi.
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CrpykTypa u hopma oTueTa 0 1abopaTopHOM padboTe

B oTuere 00s3aTeNnbHO MOJDKHBI OBITH OTPAXKEHBI cleAyromue pasnensl: «HasBanue»
«Ilenp pabdotey, «Conepkanue paboThy, «CXeMbl UCHBITaHUN», «Pe3ynbTaThl M3MEpPEeHUN WU
BBIUMCIICHHI», «AHAIN3 TOMYyUYEHHBIX XapaKTEPUCTUK M KpaTKWE BHIBOIBI». B cocraB oTdera
MOTYT OBITh BKJIIOYEHBI JIPYTHE pa3felibl, KOTOPHIE YYUTHIBAIOT CHEHU(UKY BBIMOIHIEMON
nabopatopHoii pabGotbl. HeoOxonmumble cXeMmbl, PHUCYHKM H TpapUKd MOXHO YEpPTHTH
KapaHjamoMm JH0O0 C HCIOJIb30BAHMEM CHEIHAIbHBIX MPOrPaMMHBIX HPOAYKTOB Ha
NEPCOHAIIBHOM KOMIIBIOTEPE.

TpeboBanus k ohopMIIEHUIO OTYETa O JIJAbOpaTOpHOU paboTe

Pe3ynbpTaThl BBIOMHEHHBIX J1a0OPAaTOPHBIX padoT, OGOPMISIOTCS B BUAC OTYETA IIO
oJHOMY 00pasiy. OTUeT MUIITyT C OJTHON CTOpOHBI JiucTa popmarta A4 (pazmepom 210%297 mm).
OCHOBHBIE HA/IIKCH BBITIOTHSIOT B COOTBETCTBHH € [ OCCTaHIapTOM.

Bce BbInoHEHHBIE U MOJIUCAHHBIE PYKOBOAUTEIEM OTYETHI 10 JIa0OpaTOPHBIM paboTam
CKJIQ/IBIBAIOT B JIOTHYECKOW TOCIEAOBATEIHHOCTH M OpourtopyroT. [Ipu GONbIIoM KOJIHYECTBE
cTpaHull (GoJiee JECSITH) COCTABISIOT COJEpP)KaHHE OTYETa, KOTOPBIM pa3MellarT B aabbome
MOCJIE TUTYJIBHOTO JINCTA. TUTYNBHBINA JUCT JOJDKEH UMETh HAAMKUCh « KypHan mabopaTopHBIX
paboT (oTueTsl)» ¢ hamunueil pykoBoauTens (IpernoaaBaTesb) U UCIIOTHUTENS (CTYICHT).

Jlyis Gojee TOJIHOTO W TIIYOOKOTO O3HAKOMIICHHUS CTYICHTOB C XOJIOM IPOBEIICHUS
71ab0paTOPHBIX pabOT M OTUETHOCTHIO, B JInuHOM KabuHeTe B pazzene «3aJaHusy pa3Mellaercs
JIEKTPOHHASI BEPCUS YUCOHO-METOAMYCCKUX YKa3aHUH.

11.4. Metonuueckre yKazaHus Il OOYYalOIMUXCS IO TPOXOXKIECHUIO KypCOBOIO
MIPOEKTUPOBAHUS/BBITIOIHEHUSI KYPCOBOIl paObOTHI

KypcoBoii mpoeKkT mpoBomuTCs ¢ 1enblo (HOPMUPOBAHHUA y OOYYAIOUIMXCS OIBITA
KOMIUIEKCHOTO pellieHUs] KOHKPETHBIX 3a/1a4 MPO(ecCHOHAIbHON AeSITeTbHOCTH.

KypcoBoii mpoeKT 1mo3BossieT 00ydJaromeMycs:

- CUCTEMAaTU3UPOBATh U 3aKPEMUTh MOJTYYEHHbIE TEOPETUUECKNE 3HAHUS U TPAKTUYECKUE
YMEHHSI 10 TNPOPECCHOHANbHBIM YYEOHBIM IUCHUIUIMHAM M MOJYJSM B COOTBETCTBHUH C
TpeOOBaHUSMHU K YPOBHIO MOJTOTOBKH, YCTAHOBJICHHBIMU MPOTPAMMON y4eOHOW TUCIUTUIMHEI,
IPOrpaMMOi MOATOTOBKH CIIELUAINCTa COOTBETCTBYIOIIETO YPOBHS, KBaTU(UKALIUN;

- IPUMEHUTH TOJYYEHHbIE 3HAHUS, YMEHUS U NPAKTUUYECKUU ONBIT NPHU pPEIICHUU
KOMIUIEKCHBIX 3a]1a4, B COOTBETCTBUU C OCHOBHBIMU BUJAAMU NPOPECCHOHATBHON 1€ATEIbHOCTH
10 HaNpaBJICHUIO/ CIIENUAIBbHOCTH/ IPOTpaMMe;

- yriyOuTh TEOPETHYECKHUE 3HAHUS B COOTBETCTBUU C 33/1aHHOM TEMOI;

- chopMUpOBaTh yMEHHUS NPUMEHATh TEOPETUYECKHE 3HAaHUS TpPU  pEIICHUH
HECTaH/IapTHBIX 3a/1a4;

- TpUOOPECTH OMNBIT AHWINTUYECKOH, pacu€THON, KOHCTPYKTOPCKOW paboThl U
c(OopMHPOBATh COOTBETCTBYIOIINE YMEHUS;

- cdopmMupoBaTh yMEHHUS pabOThl CO CIEUUAIBHOW JMTEpaTypol, CIPaBOYHOM,
HOPMATHBHOM M MPAaBOBOU JOKyMEHTAIIMENH U UHBIMU HH(GOPMAIIHOHHBIMUA UCTOYHUKAMU;

- cdopmupoBath yMeHHs (OPMYJIHPOBATH JIOTUYECKH OOOCHOBAHHBIE BBIBOJIBI,
MPEJIOKEHUS U PEKOMEHIallMU TI0 Pe3yJIbTaTaM BBIIIOJIHEHUSI PaOOTHI;

- pa3BUTH NMPO(HECCHOHAIBHYIO MUCBbMEHHYIO U YCTHYIO peub 00Yy4aromerocs;

- pPa3BUTh CHCTEMHOE MBIIUICHHE, TBOPYECKYI0 HWHUIUATHBY, CAMOCTOSTEIbHOCTb,
OpPraHM30BaHHOCTb M OTBETCTBEHHOCTD 32 IPUHUMAEMbIE PEIICHUS;

- copMupOBaTh HaBBIKM IUIAHOMEPHOM peryjsipHol paboThl HaJ pelIeHUuEM
MOCTaBJIEHHBIX 3a/1a4.

CTpyKTypa NOSICHUTEIbHOW 3alIMCKH KYPCOBOTO ITPOEKTA

1 Kparkass xapakTepUCTHKa I€Xa, €ro TEeXHOJIOTMYECKOro Ipolecca M morpeduTeneit
AIIEKTPOIHEPTUU

2 Bwi0op HanpspKEHUS TUTAHUS [IE€XOBOM TIOJICTAHIINH U IIEXOBOM ceTH

3 Pacuer 31eKTpU4eCKON HAarpy3KH 1exa
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4 KommneHcanus peakTUBHBIX HArpy30K

5 Bo16op Konm4ecTBa U MOLTHOCTH TPaHC(HOPMATOPOB ILIEXOBOH MOACTAaHIIUN
6 Br16op u pacuer cxeMbl MUTAHUS IEXOBOM MOJCTAHIIUU

7 B10Op cX€MBI LIEXOBOM CETH U €€ KOHCTPYKTHUBHOTO UCIIOJIHEHUS
8 Pacuer asekTprYeCcKuX Harpy30K y4acTKOB LIEXOBOM CETH

9 Pacuer ceueHuil y4acTKOB IIEXOBOU CETH

10 Pacuer TOKOB KOPOTKOIO 3aMbIKAHHS

11 Bp16op 2:1€KTp0o0OOpYI0BaHHS CUCTEMBI JIEKTPOCHA0KEHHUS

12 3ammTa 37€MEHTOB JICKTPOCHAOKEHUS

12.1. Be1bop npepoxpanuteneid HanpsbkeHueM 1o 1 kB

12.2. Beibop aBTOMAaTHYECKUX BBIKIIOYATEIICH

12.3 3amura nuHuu Beie 1kB

12.4 3amuTa CUI0BBIX TPAaHC(POPMATOPOB

TpeGoBanust k 0hOPMIICHHIO NOSICHUTENBEHON 3aIMCKU KYPCOBOT'O ITPOCKTA

[NosicnuTenpHas 3anucka odopmisiercs: cornmacao tpedoBanusm ECK/] u I'OCT. Pacuer
BEJIETCS 110 METOJMUYECKUM YKa3aHUSIM K KypCOBOMY IPOECKTY.

ITosicHuTeNnbHAS 3aMHCKA COAEPKUT TEOPETUUYECKYIO, PACUETHYIO U IpadUIecKyro 4acTh.

ConepkaHHe TEOPETUYECKOW M DPAacueTHOW 4dacTell MpHUBEAEHBI B  CTPYKType
MOSICHUTEIBLHOM 3aIIMCKU KYPCOBOTO IMPOEKTA.

I'pacdmyeckas yacTh MPOEKTA BKIIOYAET B CEOS:

- BapUaAHTHI KOH(QUTYPAIMH U CXEMBI TIOCTPOSHUS JIEKTPUICCKON CeTH,

- IOJPOOHYIO OHOJMHEHHYIO 3JIEKTPUUYECKYIO CXEMY DIICKTPOCHA0KEHHUS;

- IUIaH pa3MELICHUs IEKTPOOOOPY 10BAHUSL.

Jlns Gonee MOTHOTO M TIYOOKOTO O3HAKOMIJICHHUS CTYACHTOB C XOJOM IPOBEICHHS
pacueToB Mo KypcOBOMY NPOCKTHPOBAHWIO M OTYETHOCTHIO, B JIMuHOM KabuHeTe B paszzene
«3amaHusy pa3MeniaeTcs eKTPOHHAs Bepcus yueOHOro nocoous.

11.5. MeToauueckue yKa3aHus sl OOYYArOIIUXCS 0 MPOXO0KACHUIO CaMOCTOSATEIHHON
paboTsl

B Xoae BHIOTHEHUS CaMOCTOSATENBHON pabOThI, OOYUYAIOLIUICS BBIMOIHSAET paboTy MO
3JIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpETojaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
y4acTusl.

B mporiecce BBITTOTHEHUSI CaMOCTOSITEILHON pabOTHI, y O0ydaromerocss GopMUpPYyeETCs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUs
Y HaBBIKM B YCBOGHUU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HaHMM, oOecreunBaeT BBICOKUM
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEHHS, MOMOTaeT NOMYyYUTh HAaBBIKA TOBBIIICHUS
po(hecCHOHATBHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yyJaronuxcs, siBJISI0TCS:

— y4eOHO-MeTOANYECKUI MaTepuas Mo AUCIUILIINHE.

11.6. MeToauyueckue yKazaHHs JUISI OOYYArONIMXCS IO TMPOXOXKICHHUIO TEKYIIEro
KOHTPOJI yCIIEBAEMOCTH

Texkymuil KOHTPOJIb YCHEBAEMOCTH NIPEIyCMaTpPUBAaET KOHTPOJb KayecTBa 3HAHUU
00yyaromuxcs, OCyIIECTBISEMOrO B TEUEHUE CEMecTpa C IIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

KonTtponb kauecTBa 3HaHUI MPOBOAUTCS B (popMe MHIMBUAYATHLHOTO cobece0BaHUs 110
MaTepualy OTAEIbHBIX pa3/IelioB AUCLUIUIMHBL, & TaKK€ IPOBEPKU OTYETOB O BBINOJIHEHUU
MPAKTUYECKUX 3aJaHHUM.

Texkynuil KOHTPOJIb YCIIEBAEMOCTH IIPOBOJIUTCS MOCIE 3aBEPIICHUS U3YUYEHUS KaXA0TO
pasnena nqucuuiuiiHbl. Metoasl TKY B 3aBucMMOCTH OT M3y4aeMoro Marepualia: MpOBEACHUE
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MIPOBEPOYHBIX PabOT B BUJE PEIICHHS 3a/a4y WM TecTUpoBaHue B cucreMe LMS. IlpumepHbIit
NepeyYeHb BOMPOCOB JJIsI TECTHPOBAHUS, MPEACTABICHHBIN B Tabmuie 18, Gpopmupyercs nucxoms
u3 cojliepkanus mpoiaeHHoro pasnena. O xkoukpetHor aare TKY, merone nposenenuss TKY,
YCIIOBUSX ycrenrHoro npoxoxaeHuss TKY mpenonaBatens cooOmaeT He O3AHEE OJHON HEIen
JI0 TEKYILETO KOHTPOJIS YCIIEBAEMOCTH.

Cucrema OLIEHOK MPU MPOBEICHUH TEKYIET0 KOHTPOJS YCIIEBAEMOCTH OCYIIECTBIISIETCS
B COOTBeTCTBUHM ¢ TpeOoBaHusMu [lonoxenuii «O TekylieM KOHTpOJiE YCIEBAEMOCTH U
IPOMEXYTOUHOW arrectauuu cTyaeHToB ['YAII, oOyuarommuxcs MO NpOrpamMMmbl BBICIIETO
oOpazoBanusi» U «O MOAYIbHO-PEUTUHIOBOM CHCTEME OILICHKM KadecTBa ydeOHOW paboThl
ctynentoB B 'Y Aly.

Pe3ynbrarhl TeKylero KOHTPOIS MOTYT YUYUTHIBAThCA IPHU IPOBEICHUH IPOMEKYTOUYHOMN
aTTeCTaIUU.

11.7. Meroauyeckue ykKazaHusi Ajisi 0Oy4aroUIUXCsl MO MPOXO0KICHUIO MPOMEXYTOUHOMN
aTTecTaluu

[IpomexxyTounast ~ aTTecTansi  OOy4alOIIUMXCS  MPEAYyCMaTpUBAaEeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB OO0y4YeHHs MO nuciuruiiHe. OHa BKIIIOYaeT B
cedst:

— 9JK3aMeH — (opma OIEHKH 3HAaHWH, TOJYyYEHHBIX OOYyYarOIIMMCS B IIpOIecce
M3YYEeHUS BCEH NUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIbHOU paboThl, CHOCOOHOCTH
MPUMEHATh MX JJIs pEHICHUs MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpPaBWIIO, MPOBOJUTCS B
Nepuoj, SK3aMEHAIIMOHHOW CECCHMM U 3aBEpIIAeTCS aTTECTAllMOHHOM OIICHKOW «OTIMYHOY,
«XOPOIIOY, «YIOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIILHOY.

Cucrema OIEHOK IMPHU TMPOBEICHUU MPOMEKYTOYHOW aTTECTAllMU OCYIIECTBISIETCS B
cooTBeTcTBUU C TpeboBanusimu [lomoxkennit «O TekymeM KOHTPOJIE YCIEBAEMOCTH W
MPOMEXKYTOUHOH arTectauuu cTyaeHToB ['YAII, oOywarommxcss MO MNporpamMmbl BBICHIETO
obpazoBanusi» u «O MOIYJbHO-PEUTHHIOBOM CHCTEME OIICHKM KadecTBa Y4eOHOW paboThl
ctyneHtoB B 'Y AID».

[IpomexxyTouHast arrecTamusi OILEHUBACTCS 10 pe3yJibTaTaM TEKYIIEro KOHTPOJIsS
ycrneBaemMocTu. CrUcoK BOmpocoB (Tabmuia 15) Kk mpoMeKyTOUHOM aTTecTalluu yTBEPkKAAeTCs
Kageapod © BBIJACTCS CTyJEHTaM JUIs O3HAaKOMJIEHHS. B ciywyae, eciu CTyIeHT Mo
YBOXHUTEIHFHOW MPUYUHE HE BBIMTOJHUI TPeOOBAHUS TEKYIIETO KOHTPOJIS, EMy MPEI0CTaBIsAETCS
BO3MOXKHOCTh CHaTh 3aJIOJDKEHHOCTH 110 TPOMyIHIeHHBIM TemaMm. @®opma mpoBeAcHUS
MIPOMEKYTOUYHON aTTECTAMU — MUChbMEHHASI.
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Jluct BHeceHUs: U3MEHEHUH B pabouyro MporpamMmy JUCIUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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