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AHHOTaNINA

JucuuiuimHa «2IeKTpocHa0X)eHne» BXOAUT B 00pa30BATEIbHYIO MPOrPaMMYy BBICIIETO
o0Opa3oBaHusi — MporpaMMmy OakanaBpuara I10 HaIlpPaBICHUIO MOATOTOBKH/ CHEIHATIbHOCTU
13.03.02 «DnexTpo3HepreTuKa U IEKTPOTEXHUKa» HarpaBieHHOCTH «L{udpoBas sHepreTuka.
Hucnurmuna peanuszyercs kadeapoit «Ne32y.

JlucuuiuinHa HaresneHa Ha (OpMHUPOBAHKE Y BBIITYCKHHUKA CIISIYIOIIUX KOMITETEHIIHA:

[TIK-3 «CnocobeH npuHUMAaTh y9acTHE B TPOCKTUPOBAHUHN 00BEKTOB MPOdhecCHOHATBHOM
JESATEIIbBHOCTH B COOTBETCTBUM C TEXHUYECKMM 3aJaHUEM W HOPMAaTHUBHO-TEXHUYECKOU
JIOKYMEHTAIIUEI»

[1IK-5 «CnocobeH mpoBOAUTH aHAIW3 M KOHTPOJb IMapaMEeTpOB U YCIOBUH pabOThHI
OTJICIbHBIX KOMIIOHEHTOB AJIEKTPOIHEPIe€TUYECKON CHUCTEMBD

CopepxaHue IUCLUUIUIMHBI OXBaTbIBA€T KPYI BOIIPOCOB, CBS3aHHBIX C H3YyYEHUEM
0COOCHHOCTEH 3JIEKTPOCHAOKEHHUS AIEKTPOIHEPTETUUECKUX OOBEKTOB.

[IperonaBanre MUCHMIUIMHBI TPEAyCMaTPUBACT cleAylomue (OpMbl OpraHU3alUU
yueOHOro mpoiiecca: JIeKIUU, 1a00paTopHble paboThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTENIbHAS
pabota 00yuaroierocsi, KypcoBoe mNpoeKTHPOBAHUE.

[IporpaMMo#l NUCHUTUIMHBI TPETYCMOTPEHBI CIEAYIOUIME BHUABI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTAIHs B (popMe dK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCUHUIUIMHBI COCTaBISAET S5 3aueTHBIX enuHun, 180
4acoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb MIIAHUPYEMBIX PE3YJIbTATOB O0YUEHUS IO TUCIUIUINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

OCHOBHO¥ 1IE€JIbI0 M3YYEHUS TUCIMIUIUHBI SBISIETCS (POpMUpOBaHUE 3HAHUI 10 OCHOBaM
ANIEKTPOCHAOKEHUS DJIEKTPOIHEPTeTUUECKUX OOBEKTOB, TEOPUM U MPHUHIUIIAM MOCTPOCHUS
CHUCTEM 3JICKTPOCHAOKEHHSI TPOMBIIIUICHHBIX MTPEANPUATHN, TOTyYECHUE MPAKTHUYECKIUX HABBIKOB
CO3aHMsI PAIIMOHATIBHBIX CXEM JJIEKTPOCHAOKECHUS M WX JKCIUTyaTalldd. DTH 3HAHUS TTO3BOJIST
CTYJICHTaM YCIICIIHO pelIaTh 3a7a4yd B MPOGECCHOHATBHOM JESITCIIBHOCTH, CBSI3aHHOW C
MIPOSKTUPOBAHUEM, OOCTY)KHBAaHUEM M KCILTyaTalluel JIEKTPOIHEPTeTUIECKIX 00BEKTOB

1.2. JlucuumniauHa BXOOUT B  COCTaB  4YacTd, (GOPMUPYEMOl  y4yaCTHHUKaMHU
00pa30BaTeNIbHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHust OI1 BO.

B pesynbrare M3ydeHus NUCHUILIMHBI O0O0YYaIOUIMIiCS AODKEH 00JaiaTh CIIeTyIOIUMHU
KOMIETCHIMSIMH WM WX YacTaMu. KoMneTeHIMy U UHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeuenp KOMIETEHINN U UHAUKATOPOB UX JTOCTHXKEHUS

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

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

PO eCCHOHAIBHON IEATETHHOCTH

I1K-3./1.2 pa3zpaOaTbiBaeT 3CKU3HBIE U

[1K-3 Criocoben
MIPUHUMATH YYaCTHE B

IPOCKTUPOBAHHUH .
paboure yepTexu rpapuuIecKor 4acTu
00BCKTOB . ~
. paboueit ¥ TPOEKTHOM TIOKYMEHTAllUN
podhecCHOHAIBLHOM

[IpodeccuonanbHbie [1K-3./1.4 ocyiecTBisieT KOHTPOJIb
JIeSATETLHOCTH B
KOMITETCHIINH COOTBETCTBUS pa3padaThIBAEMbIX TPOCKTOB U
COOTBETCTBUU C .
TEXHUYECKOHM JOKYMEHTAIIMH CTaH1apTaM,
TEXHUYECKUM 3aJaHUuEM
TEXHUYECKUM YCIIOBHSIM U JAPYTUM
1 HOPMaTHBHO-
. HOPMAaTHUBHBIM JIOKYMEHTaM
TEXHUYECKON
. ITK-3./1.5 BBITIOJIHSIET pacyeThl JIst
JIOKyMEHTaluen
MPOEKTUPOBAHUS 0OBEKTOB
poeCCHOHAIBHON e TETHHOCTH

[1K-5 Cnocoben
IIPOBOJIUTH AHAIIN3 U
KOHTpoJb napameTpoB 1 | [IK-5.71.6 ananusupyer rpaduxu

[TpodeccuonanpHbie | ycioBuil paboThI AIIEKTPUYECKUX HArpy30K noTpedurenei u
KOMIIETEHIINH OTJIENbHBIX omnpenenser GakTopbl, KOTOPbIE BIUAIOT Ha
KOMIIOHEHTOB noTpedIieHne 3JIEKTPUUECKON IHEPTHH
AIIEKTPO3HEPTETUYECKON
CUCTEMBI

2. Mecro nuctuIuIHHEL B cTpykType OI1
JucuumimHa MOXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:
-Maremaruka. MaTeMaTHueCK1ui aHalim3;
- du3uKa;

- DJIEKTPOTEXHUKA;

- DJIeKTPOHHKA.
3HaHMs, TOJYYCHHBIE MPH W3YYEHWH MaTrepHalia JaHHOW IUCHUIUIMHBI, UMEIOT Kak
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJIB30BAaTbCA IMPU U3YUCHUH APYTUX AUCHUILINH:
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— OO0mast SHepreTHKa;

PesxxuMbl pabOThI 3JIEKTPOIHEPTETUYECKUX CHCTEM;

3JICKTpI/I‘-IeCKI/IC CHUCTCMBI U CCTU,

- 9JI€KTpI/I‘l€CKI/Ie CTaHI MU U IIOJCTAaHIINHN

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mIEeM O0BeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHJOB Y4ECOHOMH
paboThI 1O TUCIUILIHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh IUCIUILTUHBI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Ne9
1 2 3
Oowan mpyooemKkocmp OUCYUNIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npakmuueckoi n0020moeKu o1 ol
AyoumopHnuie 3anamus, BCETO Yac. 68 68
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus  (I13), 17 17
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (1ac) 17 17
9K3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (4ac) 76 76
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auer, sx3amen (3auer, udd. 3auq, OK3. OK3.
DK3.*%*)

I[IpuMeuanue:  KaHIWIATCKHi SK3aMeH
4. ConepxaHue JUCITUTUTIHBI
4.1. PactipeneneHue TpyI0OEMKOCTH JUCIUIUTMHBI IO pa3feiaM U BUIaM 3aHSITHA.
Paznenbl, TEMBI TUCHUTTUHBI U UX TPYJOEMKOCTh TPUBECHBI B TA0IUIIE 3.

Ta6n1/1ua 3- Pa3,[[eJ'IBI, TEMbI JUCHUIUINHBI, UX TPYAOCMKOCTDb

p Jlexuu | 113 JIP KI1 CPC
a3Jebl, TEMBI TUCIIATIINHBI (C3) (49ac) (gac)

(uac) (gac)

Cemectp 9

Paznen 1. OcHOBHBIE ONOXKEHUS Kypca.
CTpyKTypa 37I€KTPOIHEPTETUYECKON OTPACTH
Poccun. [lonstue o cucremax
AIIEKTPOCHAOKEHHS U MOTPEOUTENIX
AIIEKTPO3HEPTUH.

Tema 1.1. ITorsTue o cucremax
AIIEKTPOCHAOKEHHS U MMOTPEOUTEIAX
anekTpodHeprun. CTPYKTypa dJIEKTPUIECKUX




CUCTEM U CETEN.

Tewma 1.2. YpoBHH 37€KTpOCHAOKESHUS
IIPOMBILUICHHBIX Ipeanpusatuid. Hasnauenue u
THUIIBI JJIEKTPUYECKUX CTAaHIUH.
DNEKTPOTEXHOJIOTMYECKUE U OCBETUTEIIbHBIE
YCTaHOBKH.

Paznen 2. IlpueMHUKH 31€KTPO3HEPT UM Ha
IPOMBIIIJICHHBIX IPEANPUATHUSIX.

Tema 2.1. PexxuMbl paOOTHI IPOMBIIUIEHHBIX
noTpeOuTeNeH 3MeKTPOIHEPTUU. DIEKTPUUECKHUE
Harpy3KH MPOMBIIIICHHBIX YCTaHOBOK. I paduku
Harpy3KH.

Tema 2.2. Metozsl pacueTa 3JeKTPUUECKUX
Harpy3ok. Kareropuu s5eKTponprueMHUKOB 1
o0ecrieyeHrne Ha/Ie)KHOCTH AIIEKTPOCHAOKESHHUS.
Pacuer ogHO(a3HBIX HATPY30K.

15

Paznen 3. BHyTpuIIeXOBbIE 3JIEKTPUUECKHUE CETH.

Tema 3.1. YcTpoiCTBO U KOHCTPYKTUBHOE
BBITIOJIHEHHE ceTel HanpspkenueM 10 1000 B.
Br16op ceuenust mpoBo10B 1 kabeeil mo
JIOTTyCTUMOMY HarpeBy AJEKTPUUECKUM TOKOM.
DneKkTpoobopyAOBaHNE BHYTPUIIEXOBBIX CETEH.

Tema 3.2. 3amuTHas anmapartypa Jyisi ceTeit
HanpspkeHueM 110 1000 B. ITorepu momHOCTH 1
HaIPSKEHUS B DJICKTPUUCCKUX CETSIX.
HazHauyeHue u ycTpoicTBO 3alIMTHBIX
3a3eMJICHUH U 3aHYJICHUH.

15

Pa3nen 4. BayrpusaBojackoe

AIIEKTPOCHAOKEHHUE MPOMBIIITICHHBIX
MPEANPUATHIA.

Tema 4.1. Haznauenue u 0coOOEHHOCTH
AIIEKTPUUYECKUX CeTel BHYTPU3aBOACKOIO
aneKTpocHaOxkeHus HanpsbkeHueM Boiie 1000 B.
Cxembl TpaHCc(hOpMaTOPHBIX MOJICTAHLIUHN U
pacnpeneuTeNbHbIX TYHKTOB.

Tema 4.2. OCHOBHOE 2IIEKTPOOOOPYIOBAHHE
MOICTAHIINI MPOMBIIIICHHBIX PEAIPHUITHH.
Be10op uncna 1 MOImHoOCTH TpaHCHOPMATOPOB HA
nojcraHiusax. Beibop BapuanTa
BHYTPU3ABOJICKOTO AJIEKTPOCHAOKEHUSI.

16




Pasznen 5. KauecTBo 251eKTpO3HEPIUM U
KOMIIEH AL pEaKTUBHOM MOIIHOCTH.

Tema 5.1. Iloka3aTenu kauecTBa 3JE€KTPOIHEPIUU.
BriusiHue kauecTBa 31€KTpOIHEPruM Ha paboTy
AJIEKTPOIIPUEMHHUKOB. PerynupoBanue
HoKa3aresel KayecTBa HalpsDKEHUS B CUCTEMAx

aneKkTpocHadkeHus: 00bekToB. Koadpurment 3 2 15

MOIITHOCTH.

Tema 5.2. Onpenenenre MOIIHOCTH
KOMIICHCUPYIOIINX yCcTpoiicTB. cTOUHUKH
PEaKTUBHOUN MOIIHOCTH. Pa3menienue
KOMIIEHCUPYIOIINX yCTpOoicTB. PerynupoBanue
paboOThl KOMIIEHCUPYIOIINX YCTPOUCTB.

BrImmotHEHHE KypCOBOTO MTPOEKTA 17
Htoro B cemectpe: 17 17 17 17 76
Utoro 17 17 17 17 76

[IpakTUueckast MOJATrOTOBKA 3aKJIFOYAETCS] B HEMOCPECTBEHHOM BBITIOJIHEHUH 00y4YarOIIUMHCS
OTIpeieNIeHHBIX TPYIOBBIX (DYHKIUI, CBSI3aHHBIX ¢ Oyyiiel mpodecCHOHaIbHOM

JACATCIIBHOCTBIO.

4.2. Copneprxanue pas3iesioB U TeM JIGKIMOHHBIX 3aHATHH.

CogeprkaHue pa3/iesoB U TEM JICKIIMOHHBIX 3aHATHI IPUBEACHO B TaOIHIIE 4.

Ta6muma 4 — ConepxaHue pa3aeiioB U TEM JCKIIMOHHOTO ITUKJIA

Howmep paznena

HaszBanue u conepkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1

OCHOBHBIC TTOJI0KEHHUS Kypca.

CrpykTypa snekTposanepretudeckoit orpaciu Poccun. [Tonsatue o cucrtemax
3JIEKTPOCHAOKEHHUS U MOTPEOUTEINSAX MeKTposHeprun. CTpyKTypa
ANEKTPUUYECKUX CUCTEM U CeTeil. YPOBHHU 3JIEKTPOCHAOKEHUS
IIPOMBIIIJIEHHBIX NpeAnpuaTuil. HasHaueHue u TUIIBI SJIEKTPUUYECKUX
CTaHIMH. DIEKTPOTEXHOJIOIMUECKUE U OCBETUTEIbHBIE YCTAHOBKHU.
(leMoHCTpaIus caai10B)

HpI/IeMHI/IKI/I QJICKTPOOHCPIUHU HAa ITPOMBIIIICHHBIX NPCAIIPUATHAX.

Pexumpl paOOThI IPOMBIIUIEHHBIX TOTPEOUTENEH 3TIEKTPOIHEPTUH.
DneKTpuyYecKre Harpy3Ky MPOMBIIIIEHHBIX YCTAHOBOK. ['pauku Harpy3Ku.
Metoapl pacuera 3J€KTpUUECKUX Harpy3ok. Kareropumn
ANEKTPONPUEMHUKOB U 00€CIieYeHNEe Ha/IeKHOCTHU AJIEKTPOCHAOKEHHUSI.
Pacuer ogHO(a3HBIX Harpy30K. (IEMOHCTpAIUS CIaiI0B)

BHYTpI/II_ICXOBBIC QJICKTPHUICCKUC CCTU.

Y CTpoHCTBO M KOHCTPYKTUBHOE BBIIIOJIHEHHE ceTel HarpsbkeHneM 10 1000
B. BriOop ceueHus mpoBOJIOB U Kabeseil 1Mo JoImyCTUMOMY HarpeBy
ANEKTPUYECKUM TOKOM. DJIEKTPOOOOPYI0BaHUE BHYTPUIIEXOBBIX CETEH.
3amuTHas annapaTypa s cereid HanpsbkeHueM 10 1000 B. Iorepu
MOIIIHOCTH Y HAPsDKEHUS B DJIEKTpUUECKUX ceTsiX. Haznauenue u
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YCTPOMCTBO 3aIUTHBIX 3a3€MJICHUN U 3aHYJICHUH. (IEMOHCTpPALIMS CJIAi10B)

BuyTpu3zaBoickoe 351eKTpocHa0KeHHE TPOMBIIITICHHBIX TPEANPUSATHIA.

Hasnauenune u 0COOEHHOCTH IIEKTPUIECKHUX CETeH BHYTPHU3aBOJCKOTO
anekTpocHabkeHus HanpspkenreM Boiie 1000 B. Cxembr
TpaHCc(HOPMATOPHBIX MOACTAHIIUN U PACTIPEICITUTETHHBIX TYHKTOB.
OcHOBHOE 371eKTpOo0OOPYI0BaHHE MTOACTAHLIUNA TPOMBIIIICHHBIX
npeanpusaTaii. Beroop uncia u MouHocTH TpaHchopMaTopoB Ha
nojacTaHusaX. Beioop BapuaHnTa BHYTPH3aBOACKOTO AIEKTPOCHAOKEHUSI.
(memoHcTpanus caanon)

KauecTBo OJICKTPOSHCPIU U KOMIICHCALIUsA peaKTHBHOﬁ MOIITHOCTH.

ITokazarenu kauecTBa JIEKTPOIHEPTUU. BiusiHue kauecTBa 2JIEKTPO3HEPTUU
Ha paboTy 3JIEKTPONPUEMHUKOB. PerynrpoBaHue nokasarenei kauecTBa
HaNPsDKCHUS B CHCTEMaXx JIEKTPOCHa0KeHus1 00bekToB. Koaddumment
MOIIHOCTH.OIIpeieIeHUEe MOIIHOCTH KOMIIEHCUPYIOIIUX YCTPONCTB.
Hcrounuky peakTHBHOM MOITHOCTH. PazMenienne KOMIIEHCUPYIOLIUX
ycTpoiicT. PerynupoBanue paboTbl KOMIEHCUPYIOLIUX YCTPOMCTB.
(memoHcTpanus cIanaon)

4.3. IIpakTuyeckue (CeMUHAPCKUE) 3aHATHUS

Tembr MMPAKTUYICCKUX 3aHATUHN U UX TPYAOCMKOCTb IIPHUBCICHLI B Ta6nnue 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYIAOEMKOCTb

N3 Hux Ne
Ne | Tembl mpakTHueckux Dopmer Tpyn0eMKOCTb, | MPAKTUYECKOH | pasjena
o I — TIPaKTHHICCKUX (ac) MOJATOTOBKH, | JUCIIMIT
3aHATUN (gac)
JIMHBI
Cemectp 9
1 Omnpenenenue perieHne 2 2 2
pacyeTHBIX HArpy30K | CHTYaI[HOHHBIX
y3J1a TUTaHUS 3amad
CHCTEMBI
3IEKTPOCHAOKEHHUS
2 | Ompenenenue perieHne 3 3 2
pacyeTHBIX CUTYaIIHOHHBIX
AIIEKTPHYECKUX 3amad
Harpy30K MpOBOJTHHKA,
MUTAIOIIET0 TPYIITY
AJIEKTPOITPHUEMHHUKOB
HanpsokeHueM 1o 1 kB
M0 METOY pac4eTHOTO
KodpdunmeHTa
3 Ornpeznenenue nNoTepy | peuieHue 2 2 3
AJIEKTPOIHEPTHUH B CHTYaItMOHHbIX
CHJIOBOM safad
TpanchopmaTope
4 | Pacuer u BBIOOD pelieHne 3 3 3




OCBCTUTCIIBbHOT'O
000pyIOBaHUS JTsI
3aJIaHHOTO IIOMEIEHUS

CI/ITyaHI/IOHHBIX
3a1a4

Br16op amnmapartoB
3aIMTHI B ceTsx 0,4
kB

penieHue
CUTYaIIMOHHBIX
3a1a4

Pacuer ToxoB K3 miis
notpedurens cetu 0,4
kB

perieHne
CUTYaIlMOHHBIX
3a/1a4

Onpenenenue
CYTOYHBIX MTOTEPh U
MOIIIHOCTH Harpy3Ku,
COOTBETCTBYIOIIECH
MakcumanbHomy KITJ]

Tpancopmaropa

perieHne
CUTYaIIMOHHBIX
3a1a4

Bcero

17

17

4.4, JTabopaTopHbIC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTH ITPUBEICHBI B TAOIHUIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

HaumenoBanue nabopatopHbix paboT

TpynoemMkocTs,
(gac)

N3 aHux
MPAKTUYECKOU
MOATrOTOBKH,
(dac)

Ne
paszzena
JICLIMIT

JIMHBI

Cemectp 9

1

N3MepeHne akTHBHOM MOITHOCTH
Tpex(a3zHOro MepeMeHHOro ToKa B
TPEXIPOBOJHBIX CETAX C TOMOIIBIO

BaTTMETpa

N3mMepeHnne akTHBHOM MOITHOCTH
Tpex(}a3zHOro MepeMeHHOro TOKa B
TPEXIPOBOJHBIX CETSAX C MOMOIIBIO
TpaHcGopMaTOpPOB TOKA U BATTMETPa

N3MepeHne akTHBHOM MOITHOCTH
Tpex(}a3zHOro MepeMeHHOro TOKa B
TPEXIPOBOJHBIX CETSAX C MOMOIIBIO

TpaHc(hopMaTopoB TOKa, TpaHC(HOPMATOPOB
HanpsDKEHUs U BaTTMETpa

W3mepeHue akTUBHOI sHepruu TpexdasHoro
MEPEMEHHOT'0 TOKA B YETHIPEXITPOBOJHON
CeTHU C MOMOUIbIO TpaHCHOPMATOPOB TOKA U
CUETYHKA DJIEKTPUUECKON IHEPTHU

W3mepenue akTUBHOI sHEpruu TpexQasHoro
MIEPEMEHHOT'0 TOKa B TPEXIIPOBOJHON CETH C
MIOMOIIBIO TPaHC(HOPMATOPOB TOKA,




TpaHchOpMaTOPOB HANIPSKEHUS U CUCTUHKA
AJIEKTPUYECKON SHEPTUU

6 OnHOBpeMEHHOE U3MEPEHUE TOKA, 2 2 4
HaIpsKEHUs, aKTUBHOM MOITHOCTH U
AKTUBHOW SHEPTUU B TPEXIPOBOIHOM
3IEKTPUYECKOMN CETH

Bcero 17 17

4.5. KypcoBoe npoeKkTupoBaHue/ BEITIOTHEHHE KYPCOBOM pabOThI

[{enb KypcOBOTO IPOEKTA: 3aKPEIICHHUE, CUCTEMATH3AIHS H PACIIUPEHUE TEOPETHICCKIX
3HAHUU CTYJCHTA IMTyTEM CaMOCTOSATEIIBHOIO PEIICHUS KOMIUICKCHBIX HHKCHEPHBIX 3a1a4
MPOSKTUPOBAHUS CUCTEMBI AIEKTPOCHAOKEHUS TPOMBIIIUICHHBIX TIPEANPHUITHNA. BaxHeH M
YCIIOBHEM BBIOOpA CUCTEMBI 3JICKTPOCHAOKEHHMSI ITPH BHIMIOJIHEHHH KYPCOBOT'O TIPOCKTA SIBIISCTCS
MPHUHITHE 000CHOBAHHBIX TEXHUKO-I)KOHOMHUYECKUX PEIICHUI TTO0 BCEM TEXHHYECKUM BOIIPOCAM
¥ COCTaBJISIOIINM 3TOM cucTeMbl. [TprHsTas cxema 3JeKTPOCHAOKEHHUS JOHKHA 00eCIeYrBaTh
COOTBETCTBYIOIIYIO CTCTICHh KQ4eCTBA ¥ HAJICKHOCTH IIICKTPOCHAOKCHHSI TPOCKTHPYEMOTO
00BEKTA.

YacoB nmpakTH4ecKoi noaAroToBku: 17.

[TpumepHBIe TEMBI 3aJaHU Ha KypCOBOM MPOEKT NpuBeneHsl B pa3aene 10 PIT/I.

4.6. CamocrosTenpHas paboTa 00y4aromuxcs

Buasl camocTosiTebHOM pabOThI M €€ TPYI0EMKOCTh IMPUBEICHBI B TA0IHIIE 7.

Tabnuua 7 — Buasl caMocTosTeNbHONU pabOTHI U €€ TPYI0EMKOCTb

. Bcero, | Cemectp 9,
Bun camocrositenbHON paboThI yac qac
1 2 3
M3y4eHne TeOpeTHUECKOro MaTepuana 6 36
nucuuruHel (TO)
KypcoBoe npoextuposanue (KII, KP) 25 25
PacuetHo-rpaduueckue 3ananus (PI'3)
Boinonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Jomarraee 3amganue (/13)
KonTponbusie pabotel 3a0uHNKOB (KP3)
IToaroroBka K MpoOMeXyTOYHOMI 10 10
atrectrauuu (ITA)
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Bcero: 76 76

5. TlepedeHp yueOHO-METOIUYECKOTO 0OCCTICUCHUS
JUTISL CAMOCTOSTEILHON PabOThI 00YUAIOMIUXCS TI0 TUCIUIUIMHE (MOTYITIO)

Y4eOHO-MeTOAMUECKHE MaTepUaIbl Il CAMOCTOSITEIILHON pabOThl 00YJAIOIIMXCS YKa3aHbI B
ma. 7-11.

6. IlepedeHb MEYATHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUIMA
[lepedenp neyaTHHIX U 3JIEKTPOHHBIX YU€OHBIX M3JaHUN PUBEACH B Tabnuie 8.

Ta6muma 8— [lepeueHb meyaTHBIX U AJICKTPOHHBIX YUCOHBIX U3TaHUN

KonmuectBo 3K3eMILIIPOB B
[udp/ p

O6ubnuoreke
URL bubnuorpaduyeckas ccpuika
ATbec (KpoMe 3JIEKTPOHHBIX
AP IK3EMILISPOB)
ISBN OCHOBBI 3JIEKTPOCHA0KEHHSI 0OBEKTOB OTPACIIU: 50
978-5. | YueOHoe nocodue / B. @. [lluminakos, O. 4.
Conenas, C. B. Conenblif; C.-Iletep0. roc. yH-T
8088- a’pOKOCM. TPUOOPOCTPOCHUS. — DIEKTPOH.
1213-0 | TekcroBbie nan. — CII6.: U3n-so I'VAIL 2017. — 86 ¢
ISBN Pexxumbl paboThI 3JIEKTPOIHEPTETUYECKUX CUCTEM: 50

978-5. | yueo. mocobue / A. JI. Porun, O. A. Conenas, B. IT.

Kysbmenko, C. B. Conensrit. — CI16.: I'VAIIL, 2019. —
8088- | 93c.

13

DnexTpocHab)keHrne 00BEKTOB OTpaciu: yued.-metox. | 50
nocodue / C. I1. Arees, B. I1. Ky3pmenko, C. B.
Conéusrit, O. 5. Conénas. — CII0.: T'VAII, 2021. - 85
c

Illep6akos E. ®. DnexkTpocHabxeHne U 50
3JIEKTPONOTpeOIeHUE Ha IPEANPUATUAX: yueOHOe
nocobue [DnekTponnslii pecype] / E.®. lllepbakos,
J.C. Anekcanapos, A.JI. JIy6os. — M.: ®opym, 2010.
—496 c.: un. Pexxum gocryna:

http://znanium.com/catalog.php?bookinfo=197466

®ponos FO. M. OcHOBBI 371€KTpOCHAOKEHUS 50
[DnexTpoHHBIH pecypc]: yuebHoe nocodue / dposos
10. M., lllensaxun B. I1. — Dnexrpon. gan. — CII6:
Jlans, 2012. — 480 c. — Pexxum pocryna:
http://e.lanbook.com/books/element.php?pll_id=4544

ISBN Andvaposa T. B. DnektpocHabxeHne u 50
3JIEKTPO00OPYIOBAHUE 3AAHUN M COOPYKEHUI:
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978-5- | Yuebnuk / T.B. AnuapoBa, M.A. Pamesckas, E.JI.
91134- CrebynoBa. - M.: ®opym: HUIL Uudpa-M, 2012. -
416 c.: 60x90 1/16. — Pexxum gocryma:

672-0 | http://znanium.com/catalog.php?bookinfo=326458

7. TlepedeHb 37IEKTPOHHBIX 00PA30BATENIBLHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»

[TepeueHb 37EeKTPOHHBIX 00pa30BaTENbHBIX PECYpPCcOB HH(GOPMALIMOHHO-
TEJICKOMMYHUKAIMOHHOHN ceTr « HTepHeT», He0OXOIUMBIX IS OCBOCHUS JUCIIUILITMHBI
npuBesieH B Tabnuie 9.

Tabnuna 9 — [lepeueHb AMEKTPOHHBIX 00Pa30BATENIBHBIX PECYPCOB HHPOPMAIIMOHHO-
TeJIEKOMMYHUKAIMOHHOU ceTu «VHTepHeT»

URL anpec HaumenoBanue
http://knigaliv.ru/DOC/28.pdf Konroxora E. A. K 64 DnekrpocHabxeHnEe 00bEKTOB:
VYyeO.

nocobue. - M.: M3natenbctBo «MactepctBon, 2002. - 320
C: WL

ISBN 5-294-00063-6.

http: www.gost-r.com/ CrnpaBouHble MaTepHUalibl U HOPMAaTUBHBIE TOKYMEHTHI 110
3JIEKTPOCHAOKEHUIO
http: VYuer notpelieHust SHEPTUU U SHEPTOPECYPCOB.

portalenergo.ru/articles/details/id/66

8. IlepeueHb MHPOPMALMOHHBIX TEXHOIOTUH

8.1. Ilepedens MpOrpaMMHOTO OOECTIEYCHHUS, HCIIOJIE3YEMOTO TIPH OCYIIECTBICHUN
00pa3oBaTeNBLHOrO NpoIiecca M0 TUCLHUITIINHE.

[TepeueHp UCHOIB3YEMOIO IPOrPAMMHOT0O OOecTieueHus npeacTanieH B Tadnuue 10.

Tabmuua 10— Ilepedens nporpaMMHOro o0ecrieyeHHs

Ne i/ HaumenoBaHue

He npenycmorpeno

8.2. Ilepedens MHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM,UCTIOIB3YEMBIX NP OCYIIECTBICHUU
00pa3oBaTeNBpHOrO MpoIiecca M0 AUCHUILTUHE

[lepeueHp UCOIB3YEMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM Ipe/icTaBjieH B Tabnuue 11.

Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Nei/n | HanmeHoBauue

1 CripaBouHbIE MaTEPUAIIBI MO STEKTPOOOOPYAOBAHUIO FTEKTPUUECKUX CTAHIIUHN U
MOJICTAHIINH

2 IIyos
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9. MarepuanbHO-TeXHIYECKas 0aza

CocTaB MaTepuaIbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM JIJIsl OCYLIECTBICHUS
00pa3zoBaTesbHOIO Mpoliecca Mo JUCHUIUIUHE, MpeCTaBIeH B Tabiuiel2.

Ta6muma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HammenoBanme cocTaBHOM YacTH Howmep aynuropuu
I/l | MaTepUaIbHO-TEXHUYECKOH O6a3bl (1Ip1 HEOOXOLUMOCTH)
1 JleknmoHHas ayiutopus

2 MynpTUMeaUIHAS JIEKUUOHHAS ayIUTOPHUS

3 CrnenunammsupoBanHas Jlaboparopust DJIeKTpOIHEPTETUKH

4 KommnbsrorepHslii kinace

10. OnieHouHbIE CpeACTBa IS IPOBECHHS TPOMEXKYTOYHOM aTTECTAIIH

10.1. CocTaB OLIEHOYHBIX CPEICTBIUIA IPOBEIECHUS IPOMEKYTOUHOU aTTECTALIMH
00yJaroImuxcs 1Mo JUCHUIUIMHE IPUBEIEH B Tadime 13.

Tabmuna 13 — CocTaB OLEHOYHBIX CPEICTB JIJIs MPOBEACHUS IPOMEKYTOUHOM aTTecTaluu

Bua npomexyTo4HON arTecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;

[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB

BoinonHenue KypcoBoro npoexkTa DKcIepTHas OLEHKA Ha OCHOBE TPeOOBaHUH K
COJICPKAHUIO KypCOBOI'O IPOEKTA.

10.2. B kauecTBe KpuTEpHEB OLIEHKU YPOBHS C(HOPMHUPOBAHHOCTHU (OCBOCHMS)
KOMIIETEHIMH 00yJyaromyuMucs MpUMeHseTcs S-0aipHas 1IKana OLeHKU
c(hOpMUPOBAHHOCTH KOMIIETEHIIHNM, KOTOpas mpuBezeHa B Tabnuie 14. B TeueHue
ceMecTpa MOXeT ucnoiab3oBarkes 100-0annpHas 1mkana Moy IbHO-PEHTHHIOBOM
CUCTEMbI Y HUBEPCUTETA, ITpaBUJIa UCIIOJIB30BaHUS KOTOPOW, YCTaHOBIIEHBI
COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMAaTUBHBIM akToM ['Y ATL

Tabnuna 14 —Kpurtepuu onieHKH ypoBHS ¢(hOPMUPOBAHHOCTH KOMIETEHLIUN

OI_ICHKa KOMIICTCHIIN U

XapakTtepuctuka chOpMUPOBAHHBIX KOMITETEHIUI
5-0ayutpHAS IKAIA

— o0yyaronuiics riry0OKo U BCECTOPOHHE YCBOMJII IPOTPaMMHBII

MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCJIEI0BATEIBLHO U TPAMOTHO €r0 U3J1araer;
«OTIIUYHO»

— OMUPASICh HA 3HAHWSI OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPATYPHI,
«3a4TEHOY

TCCHO MNPUBA3BIBACT YCBOCHHLIC HAYUHBIC ITOJIOKCHUSA C
HpaKTquCKOﬁ ACATCIIBHOCTBIO HAIIPABJICHU A,

— yMcCJio 000CHOBBIBACT U APTYMCHTUPYCT BBIABUTI'aCMbBIC UM UJICH,

13




OreHKa KOMIETEHIINH

XapakTepucTuka COPMHUPOBAHHBIX KOMITETCHIIUH
5-0anbHas mKana

— JIeJIaeT BBIBOJIBI U 000OIEHMS;

— CBO60,Z[HO BJIagceT CHUCTEMOM CIICHUAIIN3UPOBAHHBIX TTOHATHH.

— o0yJaromuics TBEp0 YCBOMI POTPAMMHBINA MaTepua, rpaMOTHO

1 TI0 CYIIECTBY M3JIaraeT ero, ONnupasich Ha 3HAHUS OCHOBHOM

JTUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTECH;

«XOPOIIIOY .
— YBSI3bIBACT YCBOCHHBIE 3HAHUS C MMPAKTUICCKON JCSITEILHOCTHIO

«3a4TCHOY HaIPaBJICHUS;

— apryMEHTUPYET HAYYHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIaACCT CHUCTEMOM CIICHUAIIN3UPOBAHHBIX TOHSTHUH.

— O6yanOHlHﬁCH YCBOUII TOJIBKO OCHOBHOH HpOFpaMMHHﬁ
Marcpuall, 1o CymeCTBy U3Jjaract €ro, onnmpasAcChb Ha 3HaHHUA TOJIBKO
OCHOBHOM JINTCPATYPbI;

— JIOIyCKAeT HeCYLIECTBEHHbIE OLUMOKU U HETOUHOCTH;

«yJIOBJIETBOPUTEIHHOY» .
— MCIIBITHIBAET 3aTPYAHEHUS B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN

«3a4TEHO» HaIpaBJICHUS;

— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMS;

— 3aTpyAHsieTcs B (OpMYJIUPOBAHUU BBIBOJIOB U 0000IIEHU;

— YaCTHMYHO BJIAJIEET CUCTEMOM CIICUAJIN3UPOBAHHBIX MMOHSTHH.

— o0Oyyarouuiicss He yCBOMJI 3HaYUTEIbHON YacTH MPOrPaMMHOTO
MmarepHaa;

— J0IMYCKACT CYIICCTBCHHBIC OIUOKU ¥ HETOYHOCTH npu

CHCYNOBJICTBOPUTEIBLHOY | haccmoTpeHun MpobiieM B KOHKPETHOM HalpaBJIeHNUH;

«HE 3a4TCHO» — UCIIBITHIBAET TPYJAHOCTH B IIPAKTHYECKOM TIPUMEHEHUU 3HAHUIA;

— HC MOXKCET apryMCHTUPOBATH HAYYHBIC ITOJIOKCHUA,

— He QOpMYIUPYET BHIBOAOB U 000OIIECHHIA.

10.3. TunoBble KOHTPOJIbHBIE 3a/IaHUS WM HHBIE MaTEPUATIBI.
Bomnpocs! (3agaun) U1t 9K3aMeHa npecTaBieHbl B Tadnuie 15.

Tabmuia 15 — Boripocs! (3amaun) s 9K3aMeHa

Ne Kon
[Tepedens BOTpOCOB (3a71a4) TSI SK3aMEeHA

1/ WHANKATOpa
1. OxapakTepu3yiTe NOHITHE MIEKTPOIHEPTETUUECKOU CUCTEMBI. MK-3.J1.1
2. HaznayeHue ¥ TUIIBI SJIEKTPUYECKUX CTAHIIMIM.
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3. Ha3znauenue v TUIBI AIEKTPUUYECKUX MOJCTAHLIAMN.

4. Buasl pactipeieTuTeIbHBIX YCTPOHCTB TpaHCHOPMATOPHBIX
MTOJCTaHLIHM.

5. Kimaccudukanus morpedurenend 31eKTPUISCKON SHEPTUH 110
KaTeropusiM HaJIe)KHOCTH MTUTAHUS.

6. UTo moHMMAETCS 10T YCTAHOBUBIIUMCS PEKHUMOM 3JIEKTPUUECKON
CHUCTEMBI?

7. HazHaueHue u yCTPOUCTBO 3AIMTHOTO 3a3€MJICHUS.

8. OcobeHHOCTH BBIOOpA MECTA, YHCIIA M MOITHOCTH I[EXOBBIX
KoMIUIeKTHBIX TII.

9. Oxapakrepu3yiTe NOHIATHE MAaKCUMaJIbHOW Pacue€THOW Harpy3Ku
JIEKTPOTIPHEMHHKOB.

10. Yto noHumMaeTcs o1 pe3epBUPOBAHUEM B CUCTEMAX
3JIEKTpOCHAOXKeHUsA?

11. XapakrepucTuka 3JeKTpOINPUEMHHUKOB 110 OecriepeOoitHoCTH
AIIEKTPOCHAOKEHUSI.

12. OcHOBHBIE TPeOOBaHUS, IPEIBSIBIIEMbIC K HAIC)KHOCTH CUCTEM
3JIEKTPOCHAOKEHHUS.

13. Yem oOycoBieHa 1enecoo0pa3HOCTh MPUMEHEH s yeTporicTBa ABP
B CXeMax dJieKTpocHabxeHus nmorpedureneii Il kateropun Hage:)kHOCTH?

14. ComnocTaBbTe pajialibHbIC U MAaruCTPaJbHBIE CXEMBbI CETH TI0
OecnepeOOHHOCTH TUTAHUS.

15. OxapakTepu3yiTe yCIOBHS MapaJIeIbHON paOOThI
TpaHcGopMaTOpOB, MPUBEAUTE CXEMY MOAKITIOUCHHUS.

16. TpeboBaHus K cxemaM JIEKTPOCHAOKEHUS U yCTpoiicTBam

ABTOMATUKH HOTpe6HTCHCﬁ BHCKTqueCKOﬁ OHEPIHUU B 3aBUCHUMOCTH OT
HX KaTCTOpHUH HAACKHOCTH.

17. PanuanbpHble U MarucTpaabHbIE CXEMbI JIEKTPOCHAOKEHNUS.
JlocToMHCTBA U HEJIOCTATKH

18. Hasnauenune nposepku 3KA npu npoeKkTUpoOBaHUU CXEM
aNIeKTpocHa0keHus 1o Toky K3.

19. Meroauka BpIOOpa YKCIa U MOIIHOCTH CHUJIOBBIX TPAaHC(POPMATOPOB.
20. Ocobennoctu pacyera TOKOB K3 B BBICOKOBOJIBTHBIX U

HU3KOBOJIBTHBIX ceTsAx.21. MeTonnka BbIOOpa KOMIEHCUPYIOLINX
YCTPOMCTB U CUIJIOBBIX TpaHC(HOPMATOPOB.

22. Mertoauka OIpeneaeHs] CYTOYHBIX OTEPh U MOIHOCTH HArPY3KH,
cooTBeTcTBYMOIEeN MakcuMaibHoMy KITJI Tpancopmartopa.

23. Kakue Kod(pPHUIHEHTH! XapaKTePU3YyIOT PEXKUMbI pabOThI
3JIEKTPONPUEMHHUKOB?

24. C noMOIIbI0 KAaKUX METOAOB paccuuThiBatoTCs ceueHus JIOII npu
MIPOEKTUPOBAHUU CUCTEM DJIEKTPOCHAOKEHUS?

TK-3.]1.2
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25. C noMOIIbI0 KAKUX METOJ0B PaCCUNUTHIBAIOTCS
TEXHHUKOAKOHOMHUYECKHUE MOKA3aTeIH MPU MPOSKTHPOBAHUH CHCTEM
AJNEKTPOCHAOXKEHUA?

26. C noMOIIbIO KaKUX METOJOB PACCUUTHIBAIOTCS MOTEPH
AIIEKTPOIHEPTHHU TIPH MPOCKTHPOBAHUH CUCTEM JIEKTPOCHAOKCHHUS?

27. C moMONIbI0 KaKuX METOA0B pacCUMThIBaIOTCA TOKU K3 npu
MPOSKTUPOBAHUH CUCTEM DJICKTPOCHAOKEHUS?

28. Urto xapakTtepuzyeT KodppuImeHT 3arpy3ku tpanchopmaropa?
Jonyctumble AUana3oHbl BEJIMYUH.

29. Yrto xapakTepu3yeT Ko3(phUIIUESHT UCITOIh30BaAHUS
AIIEKTPONPUEMHUKA?

30. YUro xapakrepusyeT 3 (PEKTHUBHOE YUCIIO AIEKTPOIIPUEMHUKOB?

31. Kakue ko3 puumeHTs! XapakTepu3yloT PeKUMbI paboThI
AIIEKTPOIIPHEMHHUKOB?

32. TpeboBaHUS K aBTOMATUYECKUM CPEACTBAM 3aIIUTHI CUCTEM
JJIEKTPOCHA0KEHUS B 3aBUCHMOCTH OT KaTerOPHU HAIEKHOCTH
norpedureneit

TK-3.]1.4

33. OnummTe METO1 YIOPSAIOUYECHHBIX AHArpaMM.
34. OnumuTe MeTo pacueTHOro Ko3dduimenra.

35. Kakue ko3 puuneHTs! XapaKTepu3yoT peKUMbI paOoThI
AIIEKTPONPUEMHUKOB?

36. OxapakTepu3yiTe NOHATHE SKOHOMUYECKON IIJIOTHOCTHU TOKA.

37. lomycTuMmble epephIBbl NTUTAHUS 3JIEKTPOIIPUEMHUKOB B
3aBUCUMOCTH OT UX KaT€rOpUU Ha/IeKHOCTU IEKTPOCHAOKEHUS

38. PexxnMbl pabOThI CUCTEM JIEKTPOCHAOKEHUS TPOMBIIIITICHHBIX
MPEANPUATHIA.

39. IloTepu IEKTPOIHEPTHH B DJIEMEHTAX CETU. Bpemsi MakCUMaTbHBIX
MOTEPH T

40. Buapl moTeph MOIIHOCTH CUJIOBBIX TpaHC(OPMATOPOB.

41. TpeboBaHUsI K YCTPONCTBAM peJICHHON 3alUTHl U aBTOMATUKH,
YCTaHOBJICHHBIM Ha MOJCTaHIINH.

42. OcHOBHBIE BUJIBI PEICHHOI 3a1uThl TpaHchopMaToOpa, IPUHIHIT

JIEUCTBUSL.

MK-3.71.5

43. I'pacuku Harpy3ok 3JaeKTponpueMHUKOB. [Tokazarenuy,
XapaKTepU3YIOIINe TPUEMHHUKH 3JIEKTPUUECKON SHEPTUH.

44. Buasl KoH(MUTYpaIK CXeM dJIeKTpocHa0keHus. JlocTouHCTBa U
HEJIOCTATKH.

45. CeneKTUBHOCTH CPEJICTB 3aIUTHI B CXEMaX AIIEKTPOCHAOKEHHUS.
46. Ipunnun nevictBust u ocobernnoctu npumenenus ABP u AIIB.

47. B xakux ciyuasx paboTaeT npoTuBoaBapHiiHas apromaruka APB u
AYP?

TK-5.71.6
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48. Pesxumbl paboThl HEUTpanu TpaHc(POpPMaTOPOB B CHCTEMax
3JIEKTPOCHAOKEHHUS.

49, OcHoBHBIE BUIBI 1 AeiicTBUE TOKOB K3.

50. HazHaueHne KOMIIEHCUPYIOUIMX YCTPOUCTB B CHCTEMAX

AJEKTPOCHAOKEHUSI.

Bormpocsr (3amaun) aiis 3aueta / qudd. 3auera npegcraBieHsl B Tabmuie 16.

Ta6mmma 16 — Boripocs! (3amaun) mis 3avera / audd. 3adera

Ne /it [Tepedyens BonpocoB (3a1av) 11 3aueta / nudd. 3auera

Kon
WHIUKAaTOpa

VY4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

[TepeueHs TeM TSI KypCOBOTO MTPOSKTHPOBAHMS/BBIIOTHECHHUSI KYPCOBOM pa0OTHI MPEICTABICHBI

B Ta0auie 17.

Tabmuua 17 — IlepeueHs TeM IJ1s1 KypcOBOTO MPOSKTUPOBAHHUS/BBITIOTHEHHUS KyPCOBOU PabOTHI

No 1/t [TpumepHBIi IepedeHb TeM sl KypCOBOTO MPOESKTUPOBAHUS/BBIIIOTHEHHS
KypCOBOH paboTHI

1 [TpoexTHpoBaHUE CHCTEMBI HJIEKTPOCHA0KEHHUS TIPOMBIIIEHHOTO 00BEKTA.

2 [IpoekTupoBaHue CUCTEMBI AIEKTPOCHAOKEHUS TPYIIIIBI LIEXOB MPEATIPUATHS.

3 [TpoekT aneKTpocHa0KEH!sI TPYIIIBI IPOMBIIIIICHHBIX OTPEOUTENEH

BOHpOCBI AJIA IIPOBECACHU A HpOMC)KyTO‘-IHOfI aTTeCTallu B BUAC TCCTUPOBAHUA ITPCACTABJICHLI B

Tabimue 18.

Tabnuua 18 — IIpumepHbIit mepeueHb BOIIPOCOB ISl TECTOB

No Kon
n/_n [IpuMepHBIii TepedeHs BOIPOCOB ISl TECTOB WHIUKATO
pa
1. PaguanbHBEIMU HA3BIBAIOT CXEMBI IIK-3. /.1

MOBPEXACHHBIN YJaCTOK 3TO
3. Yro mpeobpa3zyeT Tpanchopmartop?

4. Kakue peIICHUS MMO3BOJIAICT IPUHATH KapTOTpaMMa Hany30K?

Ha3bIBACTCA

aBTOTpaHc(hOopMaTOpa BO BTOPUUHYIO?

2. CnocoOHOCTD 3aIlUThl OTKIHYATh IPU KOPOTKOM 3aMbIKaHUU TOJIBKO

5. B 4yem 3akirodaeTcs 3aaa4a KOMIIEHCAIIUA PEAKTUBHOM MOIIIHOCTH?

6. SJ'ICKTpOYCTaHOBKa AJId OTKIIFOYCHUA YYaCTKa CCTU IMPHU aBapUiX,
BKJIIFOHaromiasa anrmapar A1 OTKIHOYCHUA, CUCTEMY 3alllUThl 1 aBTOMAaTHUKN

7. Kak nepenaercs ayeKTpuiecKasi SHeprus U3 NepBUYHON 0OMOTKHU
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8. BeiOepure u3 mKaisl cpeiHee HOMUHAbHOE HanpsbkeHue Boime 1000 B | TTK-3./1.2
9. YKkaxxuTe UICTOYHUKH PEAaKTUBHOW MOIIHOCTH
10. B xakux ciaydasx BJIDII BbIMONMHAIOT ABYXIIEMTHBIMA?

11. Haubounpbmiast HaAEKHOCTh B AJIEKTPOCHAOKEHUU JOCTUTACTCS TIPU
KOH(UTypanuu cxemsl B BUIE

12. Ykaxure ycnoBus s yctaHoBku PIT Ha Tepputopun npeanpustus

13. Kakue npoBepku BeInoyHAOT a1 BJIDII npu npoekTupoBanuu [K-3.1.4
AIEKTPUUECKOM ceTH?

14. B xakoM U3 NEPEYUCIICHHBIX CIIy4aeB CIeayeT BHIOUPATh
nByxtpanchopmaropuyto TI1?

15. lnsa wero paccuntbiBaercs TIH B mpoekTe anekTpocHaOKEeHHS?
16. I1epepbIBbI 2JIEKTPOCHAOKEHUS HA BpeMsi, HEOOXOAMUMOE ISt

BKITIOYCHUS PE3EPBHOTO MUTAHUS JIS)KYPHBIM TIEPCOHAIIOM JIOITYCKAOTCS
ISl IOTpeduTenei

17. Kakue TpeOoBaHUs MPEABABISIOTCS K AJICKTPOCHAOKEHHUIO IK-3.11.5
noTpedureneit 0co0oi rpyrbi?

18. Kakue s51eMeHTBHI cielyeT BKIUUTh B CXEMY 3aMEeIleHHs Ul pacdyera
TokoB K3 npu Hanpsxenuu soiie 1 kB?

19. Kakue 371eMeHTBI 2JIeKTPHUECKOIM CeTH U3 TIEPEYHCIICHHBIX YYUTHIBAIOT
npu pacuere Toka K3?

20. Pacuernsie Toku K3 cimysxat ains Beibopa:

21. Ykaxure metosl pacuera ceuenuid JIDII

22. YT0 TaKoe CEIEKTUBHOCTD CPEICTB 3aALUTHI? IK-5./1.6
23. Jlns ymenbuieHus Toka K3 B a5eKTpHUecKHX CeTaX NpUMEHSeTCs

24. TlepepbIBbI 2IEKTPOCHAOKEHUS HA BPeMsl, HE0OOX0IUMOE ISt
BKJTFOUCHUS PE3EPBHOTO MTUTAHUS JIC)KYPHBIM TIEPCOHAIIOM JIOTTYCKAIOTCS
JUTSE TOTpeOuTenei

25. MakcumanbHOe 3HaUeHHE K03 (UIIMEeHTa 3arpy3Ku TpanchopmaTopa
Ha JIBYXTpaHC(HOPMATOPHOU MOACTAHIIMU B aBAPUUHOM pexKUME paObOTHI

[TepeueHb TeM KOHTPOJBHBIX PadOT MO AUCLUUIUIMHE 00YyUYaIOIIMXCS 3a09HON (POpMBI 00yUeHus,
npeJcTaBieHbl B Tadnuie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne i/t | TlepedeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Mertoanueckue MaTepuaibl, ONPEAEIISIONINE NPOLEAYPhl OLICHUBAHUS
WHMKATOPOB, XapaKTEPU3YIOIINX dTarbl (JOPMUPOBAHUS KOMIIETEHIIH, COJIEPKATCS B
JIOKJIbHBIX HOpMATUBHBIX akTax ['Y All, pernmaMeHTHPYIOMMX TOPSIIOK U IPOLIEAYPY
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MPOBEICHHUS TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M TPOMEXYTOUHOU aTTeCTallun
obyuatomuxcs ['VAIL

11. Meroauyeckue yKazaHus i 00y4YaroIIUXCsl 0 OCBOCHUIO TUCIIUTUIMHBI

11.1. MeTtonnyeckue yka3aHus sl 00y4arouuxcs 10 OCBOCHUIO JIEKIIMOHHOTO
Mmarepuana.

OcHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTepraia — JIOTUYECKH CTPOIHOE, CHCTEMHOE, TITyOOKOe
U SICHOE M3JI0’KeHHE yueOHOoro Marepuaia. HaznaueHne COBpeMEHHOM JIKITMH B PaMKax
JTUCITUTLIMHBI HE B TOM, YTOOBI TIOJYYUTH BCIO HH(POPMAITUIO TIO TEME, 2 B OCBOCHHH
dbyHIaMEHTAIBHBIX TTPOOJIEM TUCIMIUIMHBI, METOJIOB HAYYHOTO MTO3HAHMS, HOBEHIIINX
JIOCTH>KEHUI HaydyHOU MbIcu. B yueOHOM mpoliecce JeKIUsl BBIMOIHSAET METOI0JI0THYECKYIO,
OpraHU3AIMOHHYIO0 U HH(POpMaMOHHYIO (GYHKIMH. JISKIMs pacKpbIBaeT MOHATUMHBIN anmapar
KOHKPETHOM 00J1acTH 3HaHMs, €€ MPOOJIEMBI, 1aeT IEIbHOE MPECTABICHUE O TUCIUILINHE,
MOKa3bIBAE€T B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

HJIaHI/IDVGMBIe PE3YJIbBTAThI IPHU OCBOCHHUH O6anIOIIIHMHC$I JICKIIMOHHOTI'O MaTepuaJia.

— NOJYYCHUC COBPCMCHHBIX, LHCIOCTHBIX, B3BAUMOCBA3aHHBIX 3HaHI/If/'I, YPOBCHb KOTOPBIX
ONPEAEIISETCA LEJIEBOM YCTAHOBKOM K K0 KOHKPETHOU TEME;

— IOJY4YCHHUEC OIIbITa TBOp‘IGCKOI‘/'I pa6OTBI COBMCCTHO C IIPCIIOAaBaTCIICM;

— PasBUTHC HpO(i)CCCI/IOHaJII)HO-ILGJIOBI)IX Ka4yecCTB, JI00BU K npeaMETy U CaMOCTOATCIIBHOT'O
TBOPUYCCKOI'O MBIIJICHUA.

— TMOSIBJICHUE HEOOXOAMMOT0 HHTEPECa, HEOOXOUMOTO JJII CAMOCTOSITEIbHOM PaOOTHI;

— MOJIyYEHHUE 3HAaHHUM O COBPEMEHHOM YPOBHE Pa3BUTHsI HAYKU U TEXHUKHU U O IIPOTHO3E UX
pa3BUTHUS HA OJIMKAUIINE TOIBI,

— HayYUTHCS METOJMYECKH 00padaThIBaTh MaTepual (BbIIEIATh TJIaBHBIE MBICITH H
MOJIOKEHHUS, TPUXOAUTH K KOHKPETHBIM BBIBOJIaM, MTOBTOPATH UX B PA3IMUHBIX
bopMynupoBKax);

— MOJYYCHHUC TOYHOI'O TIOHUMAHUA BCCX HeO6XOI[I/IMBIX TCPMHUHOB U MOHSTHUH.

JlexuMOHHBIN MaTepHrall MOXKET COIIPOBOKIATHCA IEMOHCTPALUEN CIIAliI0B U UCIIOJIb30BAHUEM
pa3aTOYHOro MaTepuasa Npy MPOBEJECHUH KOPOTKUX JUCKYCCUI 00 0COOEHHOCTAX
IIPUMEHEHU OTACIIBHBIX TEMATHUK 10 JTUCLUILINHE.

CTDVKTVDa OpeaAOoCTaBJICHUA JICKIIMOHHOI'O MaTcepuaja.

Jlexuus cocTouT U3 TPEX OCHOBHBIX YaCTEH: BCTYNUTEIbHON, OCHOBHOM M 3aKJIFOUNTEIBLHOM.

BCTYHI/ITCJ'ILHEUI YacCTb OIIPCACIACT HA3BAHUC TCMBI, IJIaH U LICJIb JICKITUH. Ona IMMpuU3BaHa
3aMHTEPCCOBATE U HACTPOUTH ayJJUTOPHUIO. B sr10i1 wactu JICKIIUHA U3J1aracTcCia aKTyaJIbHOCTD,
OCHOBHas NACs, CBA3b HaHHOﬁ JICKIIUHA C MPCABbIAYIIUMHA 3aHATUAMHA, €€ OCHOBHLIC BOIIPOCHI.

BBG}IGHI/IG JOJIDKHO ObLITH KpaTKUM H LHEJICHAIIPaBJICHHBIM.

B ocHoBHOM yacTH JeKIUU pPCAIM3yCTCA HAYYHO-TCXHUYCCKOC COACPIKAHNUEC TCMbI, BCC
OCHOBHBIC BOITPOCHI, ITPOBOAUTCA BCA CUCTEMA JOKA3aTCIIBCTB C UCITIOJIB30BAHUEM Hauoboee
I_ICJ'ICCOO6pa3HLIX MCTOAHNYCCKHX HpI/IéMOB. Ka)KI[LIfI y‘le6HLII>i BOIIPOC 3aKAHYUBACTCS KPATKUMU
BbIBOAAaMHU, JIOTUYCCKH ITOABOJAAIMNMU CTYJACHTOB K CIICAYIOIICMY BOIIPOCY JICKIIUH.

19



3akirounTeabHas 4acTh UMEET 1eJIbI0 0000IaTh B KPaTKUX (GOPMYIUPOBKAX OCHOBHBIE UIEU
JIEKIIMH, TIOTUYECKH 3aBepIiasi e€ Kak 11eJIOCTHOE TBOPEHUE.

OtnenbHbIe BUBI JIEKLIUH MOTYT HMETh CBOM OCOOEHHOCTH KaK IO COJAEPKAHUIO, TaK U IO
CTPYKTYpE.

Jis Gosee MOTHOTO U TIIyOOKOT0 03HAKOMJICHHSI CTYIEHTOB C MaTepHaliaMu JIEKIIUH, €€
AJIEKTPOHHAs Bepcusi pa3meniaercs B JInunom kabunere B pasnene «Marepuaibiy.

11.2. Meroandeckue ykazaHust 111 00yJaroIuXxcs Mo MPOXO0KACHUIO MTPAKTUYECKUX
3aHATUH.

[TpakTHyeckoe 3aHsATHE SABISETCS OAHON U3 OCHOBHBIX (hOpM OpraHHU3aIiyi yueOHOTro mpoliecca,
3aKJIF0YAOIASACS B BBINOJIHEHUH 00Y4aIOIMMUCS NI0JI PYKOBOJICTBOM MPEI01aBaATENs
KOMIUIEKCa Y4eOHBIX 3aJJaHHH C 1[eIbI0 YCBOCHHS HAYYHO-TEOPETHUYECKUX OCHOB y4eOHOM
JTUCITUTUIMHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIBITA TBOPYECKON JACSITEILHOCTH.

L[CJ'IBI-O MMPAKTUYCCKOI'O 3aHATHA JIA o6yqa}omeroc;1 SBJIACTCS IIPUBUTHC O6y‘IaIOH_II/IMC$I YMeHI/Iﬁ
1 HaBBIKOB HpaKTHHGCKOﬁ JACATCIIBHOCTH I10 I/13yT~IaGMOI>'I JUCIHHITINHE.

HJ'IaHI/IpyeMBIe PE3YyIbTaThl IPU OCBOCHUU O6y‘laIOH_[I/IMC${ MMPAaKTUICCKUX 3aHSATHI:

3aKperieHue, yriryoJieHne, paclIupeHue U JeTaln3aius 3HAaHUH [P PeIIeHUH KOHKPETHBIX
3a7a4;

— PAa3BUTHC IIO3HABATCIIbHBIX CHOCO6HOCT€I>’I, CaMOCTOATCIIbHOCTH MBIIIJIICHHA, TBOp‘IeCKOﬁ
AKTHUBHOCTH,

— OBJIQJICHHE HOBBIMH METOJIAMU U METOJMKAMH MU3y4eHUS] KOHKPETHON yIeOHOM
IHUCILUTUIHHEL

— BBIpabOTKA CIIOCOOHOCTH JIOTHUECKOTO OCMBICIICHUS MTOJTY4YE€HHBIX 3HAHUH /7151 BBIMIOJTHEHUS
3aaHUI;

— obecrieyeHue paroHaIFHOTO COYETaHUS KOJUIEKTUBHOW Y MHIMBHIyaIbHON GOpM
o0OyueHusl.

TDC6OBaHI/I$I K IIPOBEJICHUIO IPAKTUUYCCKUX 3aHATHMI

[Tpu npoBeieHNH MPAKTUYECKUX 3aHATUH IpenoaBareib JODKEH IPUIepKUBATHCS

CIIEIYIOIIETO TUIaHa:

- U3JIOKUTD CYTh MPAKTUYECKOTO 3aHATUS U METOJUKY €0 BBIIIOJHEHHUS;

- BBIIATh (TP HEOOXOIMMOCTH ) MHAWBUYAIBHOE 33JaHHE KaXIOMY CTYIEHTY TPYIIIIBI;

- KOHTPOJUPOBATh AKTUBHOCTh CTYJIEHTOB B MPOLIECCE BHIMOIHEHUS 3a1aHUS;

- IPOBEPUTH PE3YJILTAT BHITIOHEHUS 33/IaHUS M OLICHUTDH MOJIHOTY U KA4E€CTBO BBHITIOJTHEHUS 110

MOJYJIbHO-PEUTUHIOBOM 1LIKAJIE;

- OTMETHTH B KYpHaJE MOCEIICHHUS TIEPCOHAIBHOE MTPUCYTCTBUE CTYICHTOB;

- IPOBECTU KOHCYJIBTAIIMH IO MPOMYIIEHHBIM TEMaM MPAaKTUYECKUX 3aHATUH;

- IPOBEPUTH PE3YIBTATHl CAMOCTOSITEIIHHOTO OCBOCHHUSI MaTepHala 1o MPOIyIIeHHBIM TEMaM.
11.3. Metoanueckue ykazaHus s 00y4JaroIKXCsl 110 BBITOIHEHUIO J1a00PaTOPHBIX

pabot

B xoze BbInonHeHus 1a60paTOpHBIX paboT 00yyaromuics TOJKEH yriyOuTh U 3aKpEHTh
3HAHUS, IPAKTUYECKHE HAaBBIKH, OBJIA/IE€Th COBPEMEHHOI METOAMKON U TEXHUKOM SKCIEPUMEHTA
B COOTBETCTBHUH C KBATM(PUKAIIMOHHON XapaKTEPUCTHKONW 00yJaromerocs.

BrimonHenune mabopatopHbIX paboOT COCTOUT U3 HKCIIEPUMEHTAIbHO-TIPAKTHYECKON, pacyeTHO-
AHAIUTUYECKOHN YacTe U KOHTPOJIbHBIX MEPOIIPUATH.
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Brimonnenune nabopatopHbIXx paboT 00ydaroumMcs SIBISIETCS HEOThbeMJIEMON YacThi0 U3yUeHHS
JTUCLUTUIMHBIL, OTIpeIesiieMOl y4eOHBIM TUIAHOM, M OTHOCHUTCS K CPEICTBaM, 00€CIIeUnBAIOIINM
pelleHre CIeAYIOINX OCHOBHBIX 33/1a4 00y4arouierocs:

- IpUOOpETEeHNE HABBIKOB UCCIICAOBAHMS IIPOLIECCOB, SIBIICHUH U 00BEKTOB, U3Y4aeMbIX B
pamMKax JTaHHOW TUCIUILINHBI,

- 3aKpeIuieHNe, Pa3BUTHE U JETATH3AIH TECOPETUIECKUX 3HAHUHN, MTOTYYCHHBIX Ha JICKITUX;

- [IOJIy4€HHEe HOBOU MH(pOpMaIUU 10 U3Y4aeMOl TUCLHUILINHE;

- IpUOOpETEeHNE HABBIKOB CAMOCTOSATEIBHOM paboThI ¢ JIaOOPaTOPHBIM 00OPYIOBAHUEM U
npudopamu.

3ananue u TpeOOBaHUA K IPOBEICHUIO JIAOOPATOPHBIX padoT

1. [Tpuctynarh k paboTe MOKHO TOJIBKO MOCIIE O3HAKOMIICHUS C paOOYMM MECTOM.

2. [Tepen cOopkoii cxeM yOeIUThCS B TOM, YTO JIA0OpATOPHOE 000PYAOBAHUE OTKITFOYEHO OT
MCTOYHUKA TUTAHMUSL.

3. Ilepen BKIIIOYEHUEM CXEMBI YOSTUTHCS B TOM, UYTO BCSl BKIIOUEHHAS B CXEMY
KOMMYTallMOHHAs anmnaparypa (KHOIKH U Ap.) HAXOIUTCS B HCXOJIHOM IOJOKEHHH.

4. ITpu BKIIIOYEHUH | B MIPOIIECCE PETYIMPOBAHUS CICIUTH 32 MOKA3aHUSIMH OCHOBHBIX
U3MEPUTENbHBIX TPUOOPOoB (1H(poBoii ocmiorpad, MyIbTUMETP U JIP.) CXEMBIL.

5. B mpouiecce paboThI HE OCTaBIIATH O6€3 MprCcMOTpa pabouee MeCTo, KOTOPOE HAXOAUTCS IO
HaAIPSDKEHUEM.

6. He xacaTbcs HEM30JUPOBAHHBIX YaCTeH MPUOOPOB U aIIapaToB, KOTOPHIE HAXOASTCS O
HaAIPSDKEHUEM.

7. K 1a00opaToOpHbIM 3aHATHM JIOIYCKAIOTCS TOJIBKO T€ CTYACHTHI, KOTOPbIE YCBOWIIN IIpaBUiIa
0e30MacHOCTH.

8. JlabopaTopHbIe pabOTHI BBITOJHSIOTCS OpUTagol CTYJCHTOB B COCTaBE HE MEHEE JIBYX
YeIOBEK.

9. Kaxaplil CTYAEHT JOJKEH MTOATOTOBUTHCS K 1abopaTopHoit padote. [Ipu HerocrarouHoi
MOJITOTOBKE CTYJEHT HE JIOMYCKAETCs K €€ BBIITOJIHEHUIO.

10. CoOpanHas cxeMa ¥ HalFcaHHas MporpaMma Jo/bKHA ObITh TPOBEpEHa MPEToaaBaTeNIeM,
KOTOPBIii MTOCIIe IPOBEPKU JIaeT pa3pellieHre Ha IPOBEACHHUE OMBITOB.

11. Ilepen BKIOYEHUEM CXEMBI CTYAECHT, IPOU3BOIAIINN JAHHYIO OIEPALIHIO, TOJKEH
NpeaynpeauTh WIEHOB cBoel Opuraasl 06 3ToM ¢paszoit «HaunHaeM sKCciepuMeHT».

12. Tlocne BKiIIOUEHHUS CXEMBI 0€3 3alKicH MoKa3aHui MpruOOpPOB MPOBEPSIETCS BOZMOKHOCTh
BBINOJIHEHUS Ta0OpaTOPHOI pabOTHI BO BCEM 3aJJaHHOM JIMANa30HE U3MEHEHUs XapaKTePUCTUK U
nokazanuil. ToapKO MOCIe 3TOT0 MPHUCTYIAOT K padoTe.

13. Pe3ynbTaThl H3MEPEHUHN N0 KAXKJI0M XapaKTEepUCTUKE JOJKHBI OBITH TPOBEPEHBI
npenoaaBaTesieM.

14. Bee nepekiroueHus B CXeMe U €€ OKOHYaTeNIbHas pa30opKa J1e1aeTcsi TOJIBKO C pa3pelieHus
npenoaasaress. B ciiyuae HEeBEpHOCTH MOJIYUYEHHBIX JJAHHBIX paboTa NepeIesIbIBAacTCs.

15. Ilocne nepexiitoyeHns cxema JI0JIKHa ObITh TPOBEPEHA MPENoaBaTeIeM.

16. B ciydyae BO3HUKHOBEHUS aBapUMHOM cUTYyallH (IIOSIBJICHUE JbIMA, 3aaxa rapu,
HECBOMCTBEHHBIX 3BYKOB, UCKpPBI U JIp.) Ha pabodyeM MecTe HE0OX0JUMMO HEMEJIEHHO
OTKJTIIOYUTH CXEMY OT HaNPsDKEHHUS M COOOIIUTH 00 3TOM COOBITUH MPETMOAaBaTENI0 06€3 JIF0OBIX
U3MeHeHUH B cxeme. BmecTe ¢ mpenoaBareneM Haj10 HAUTH IPUUUHY aBapuu U YCTPAHUTH €e.
17. CtyaeHT nomkeH 0epekHO 00paIaThCs ¢ MPEA0CTaBIIEMbIM eMy 000PYI0BaHUEM U
KOMITbIOTEPHOM TEXHUKOH, 3arperaercs AejaaTh HAAMUCH MEJIOM, KapaHallloM WK YepHUIIAMH.
Henb3s 3arpomosxaats pabodyee MecTo MpudOOpaMu U anmaparaMiu, KOTOpble HE UCIIONIb3YIOTCS B
n1abopaTopHOil paboTe, OCTaBIIATh HA HUX KHUTH, TETPAIN U Ap. IPEIMETHI.

18. K cnenyronieMy 3aHATHIO KOXKIbIA CTYJAEHT JOJKEH COCTAaBUTh OTUET IO MPEAbIAYIIEH
n1abopaTopHOil paboTe B COOTBETCTBUH C YCTAHOBJICHHOM (HhOPMOIA.

Crpykrypa u hopma oTuera 0 1abopaTopHOil paboTe

B otuere 00s13aTeIbHO JOIDKHBI OBITH OTPaXKeHbI cieaytomne pasaensl: «Hazpanuey «llenpb
pabote», «Coaepkanue padoTh», «CXeMbl HCTIBITaHU», «Pe3yIbTaThl U3MEpEHUN U
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BBIUMCIICHUI», «AHAIN3 TOJYyYEHHBIX XapaKTEePUCTUK U KpaTKue BhIBOIbI». B cocTaB oTyera
MOTYT OBITh BKJIFOUEHBI IPYTHE Pa3elibl, KOTOPHIC YUUTHIBAIOT CIICHU(HUKY BBHITIOTHIEMOM
naboparopHoit paboTel. HeoOxo1uMble cXeMbl, PUCYHKHU U TPaQUKH MOKHO YEPTUTH
KapaH/IalioM JU00 C HCIIOIb30BAaHUEM CIICIIUATBHBIX MPOTPAMMHBIX ITPOTYKTOB Ha
MEPCOHAIBHOM KOMIIBIOTEPE.

TpeboBanus kK oopMIICHHUIO OTYETA O JJabOPaTOPHOU paboTe

Pe3ynbTatrhl BHITOIHEHHBIX J1A00PATOPHBIX paboT, OPOPMIIAIOTCS B BUJIE OTUYETA [10 OJJHOMY
o0pasiy. OT4eT NUIIyT C OAHOM cTOpoHBI JHcTa popmara A4 (pazmepom 210x297 mm).
OcCHOBHBIE HA/IMUCHU BBIMOJIHSIIOT B COOTBETCTBHH ¢ ['occTannapTom.

Bce BeInoTHEHHBIC U TIOITUCAHHBIE PYKOBOUTEIIEM OTUETHI IO TaOOPATOPHBIM padoTam
CKJIQ/IBIBAIOT B JIOTMUECKOMN MOCIIEI0BATENBHOCTH U OpouttopytoT. [Ipu 605b1110M KOJIUYECTBE
cTpanull (6oiee AECSITH) COCTABISIOT COJIEpKaHUE OTYETa, KOTOPBIA Pa3MENIaloT B ambOoMe
MOCJIe TUTYJIBHOTO JIUCTA. TUTYNBHBIN JTUCT TOJDKEH UMETh Haanuch «KypHan 1ab0paTopHbIX
paboT (oT4eThI)» ¢ (haMuIuel pyKoBOaUTENs (TIPEIo1aBaTesb) U UCIIONHUTENS (CTYACHT).
Jl1s Gosee MOTHOTO U TIyOOKOr0 03HAKOMJIEHUS CTYICHTOB C XOJI0M MPOBEACHUS
1ab0paTOPHBIX pabOT U OTYETHOCTHIO, B JINUHOM KaOuHETe B paznene «3aJaHusy pa3MeliaeTcs
3JIEKTPOHHAs BepcUs yueOHO-METOIUYECKIX YKa3aHUH.

11.4. Meroauueckue ykazaHus i1l 00YJaroIUXCs 10 MTPOXOKACHUIO KYpPCOBOTO
MIPOEKTHUPOBAHNS/BBITIOJHEHUS KyPCOBOU PaOOTHI

KypcoBoii mpoeKT mpoBOIUTCS C IETbI0 (OPMHUPOBAHUS Y O0YUAIOIIUXCS OIBITa KOMIUIEKCHOTO
pelLIeHHs] KOHKPETHBIX 3a/1a4 PO eCCHOHATIBHOMN 1eATeIbHOCTH.

KypcoBoil npoekT no3BoisieT 00y4aromemMycsi:

- CUCTEMATU3UPOBATDH U 3aKPCIIUTDH ITOJTYUCHHBIC TCOPCTHUYCCKUC 3HAHUS U ITPAKTHYICCKUC
YMCHUA 11O HpO(i)eCCI/IOHaJII)HI)IM y‘-IC6HI)IM AUCHUIITIMHAM U MOAYJIAM B COOTBETCTBUU C
Tpe6OBaHI/I${MI/I K YPOBHIO TIOATOTOBKHU, YCTAaHOBJICHHBIMHA nporpaMMoﬁ y‘IC6HOI‘/‘I JUCHUITIINHBI,
HpOFpaMMOI\/JI MOATOTOBKH CIICHHUATIUCTA COOTBCTCTBYIOLIETO YPOBHH, KBaHI/I(l)I/IKaHI/II/I;

- IPUMCHUTD IMTOJTYUCHHBIC 3HAHUW, YMCHUS U HpaKTI/I‘-IeCKI/Iﬁ OIIBIT ITPpU PCHICHUN KOMIIJICKCHBIX
3aaa4, B COOTBETCTBHMH C OCHOBHBIMHU BUJJaMU HpO(i)CCCI/IOHaJ'IBHOI\/’I JACATCIIBHOCTH I10
HaHpaBHeHI/IIO/ CHCI_[I/IaJ'ILHOCTI/I/ nporpamme;

- YIJIyOUTh TEOPETUUYECKUE 3HAHUSI B COOTBETCTBUU C 33JJaHHON TEMOW;

- cOpMHUPOBATh YMEHUS IIPUMEHSTh TEOPETUUCCKUE 3HAHHS MTPU PEIICHUN HECTaHIapPTHBIX
3a/1a4;

- IPUOOPECTH OIBIT AHATTUTUYECKOHN, pacu€THON, KOHCTPYKTOPCKOM paboThl U chopMHUpPOBATH
COOTBETCTBYIOIIINE YMEHHUS;

- c(opMHUpPOBaTh YMEHUS pabOTHI CO CIIEUAIBHON JIUTEPATypO, CIPAaBOYHOM, HOPMAaTUBHOMN U
IIPaBOBOM JOKYMEHTALMENW U UHBIMU MH(POPMAIlMOHHBIMU UCTOYHUKAMU;

- chopmupoBaTh yMeHUS! GOPMYITUPOBATH JTOTHUYECKH 0OOCHOBAHHBIE BBIBOIbI, TIPEIOKECHHS U
PEKOMEHIAITMH TI0 Pe3yIbTaTaM BHITIOJIHEHHS paOOTHI;

- pa3BUTH MPO(HECCHOHATBFHYIO MUCHBMEHHYIO U YCTHYIO pedb 00ydJaromerocs;

- Pa3BUTb CUCTEMHOC MBIIIJICHHUE, TBOPUYCCKYIO MHUIINATUBY, CAMOCTOATCIIbHOCTD,
OpTraHHU30BaHHOCTb U OTBCTCTBCHHOCTD 3a IPUHHUMACMBIC PCIICHUS,

- chopMHpOBaTh HABBIKU MIJITAHOMEPHON PETYISIPHON pabOTHI Ha/l PEILIEHUEM TOCTaBICHHBIX
3a/1a4.

CTpyKTypa MOsSICHUTENbHOM 3alHCKU KypCOBOTO MPOEKTa
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1 Kparkas xapakTepuCTHKa I1€Xa, €r0 TEXHOJIOTHYECKOTO Ipollecca U nmoTpedurenei
AIEKTPOIHEPT U

2 BeiOop HanpsoKeHHs] MTUTaHUS 1IEXOBOW MOACTAHIIMH M IIEXOBOM CETH
3 Pacuer aieKTpr4ecKoil Harpy3KH 1exa

4 KoMIieHcanusi peakTUBHBIX Harpy30K

5 Bei0op KoIM4ecTBa U MOLTHOCTH TPAHC(HOPMATOPOB IIEXOBOH MMOICTAHIINN
6 Br10op 1 pacyeT cxeMbl MUTAaHUS [IEXOBOW MOJACTAHITUN

7 B100p cX€MBbI LIEXOBOM CETU U €€ KOHCTPYKTUBHOI'O UCIIOJIHEHUS

8 Pacuer 351eKTpHUECKUX HArpy30K y4acTKOB LIEXOBOM CETH

9 Pacuer ceueHuit yuacTKOB 1I€XOBOM CETH

10 PacueT TOKOB KOPOTKOI'O 3aMbIKaHUS

11 Bbi0op 251eKTpo00Opy10BaHUS CUCTEMBI 3JIEKTPOCHAOKEHUS

12 3ammTa 3J€MEHTOB AJIEKTPOCHAOKEHHS

12.1. Beibop npenoxpanuteneit HanpsbkeHueM 1o 1 kB

12.2. BeiOOp aBTOMAaTHYECKUX BBIKJIFOYATEIICH

12.3 3anura muHuu Beime 1kB

12.4 3amuTa cUII0BBIX TpaHC(HOPMATOPOB

TpeGoBanust kK 0HOPMIICHUIO TOSICHUTEIHHON 3aMMCKH KYPCOBOTO MPOEKTA

[TosicuurenpHas 3anucka opopmiisercs cornacHo TpedoBanusm ECKJI u I'OCT. Pacuer Benercs
10 METOAMYECKUM YKa3aHUSIM K KypCOBOMY ITPOEKTY.

[TosicHuTENBHAS 3aMMCKA COIEPKUT TEOPETUUECKYIO, PACUETHYIO U TpaUUECKYIO YaCTh.

CopepxaHue TEOPETUUECKON U PACUETHON YacTEl IPUBEIEHBI B CTPYKTYPE MOSICHUTEIBHOM
3aMUCKU KypCOBOT'O NPOEKTA.

I'paduueckas yacTb MpOEKTa BKJIIOYAET B ceOsl:

- BApUAHTHl KOH(QUTYPALIMH U CXEMbI IIOCTPOEHUS SJIEKTPUUECKON CETH;

- HOJIPOOHYIO OHOJIMHEHHYIO SJIEKTPUYECKYIO CXEMY IEKTPOCHA0KEHHUS;
- [IJIaH pa3MeUIeHHsI 3JIEKTPOoOOpy10BaHUSI.

Jnist Gosiee MOHOTO U TITyOOKOI0 03HAKOMIIEHUS CTYJICHTOB C XOJIOM IPOBEIEHHS pacueToB IO
KypCOBOMY IIPOEKTHPOBAHMIO U OTYETHOCTHIO, B JINuHOM KabuHeTe B paszene «3alaHus»
pasMelaeTcs eKTPOHHas BepcHs yueOHOTo Mocoousl.

11.5. Mertoanueckue yKazaHus Jisi 00y4Jaronuxcsi o MPOXO0KIACHUIO
CaMOCTOSITENTLHOUN pabOTHI

B x0/1€ BBITTOTHEHUST CAMOCTOATENILHON PabOThI, 00YUaAIONIUKCS BBITIOTHIET pabOTy 1O 3aJaHUI0
U TIPU METOJIUYECKOM PYKOBOJCTBE MPETogaBaTelisi, HO 0€3 ero HeMoCPEACTBEHHOTO YIaCTHS.

Jnst oOydarommxcst mo 3a09Hoi popmMe 00ydeHHs, CaMOCTOsATeIbHAs pab0Ta MOKET BKITIOUATh B
ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOTHEHUSI CaMOCTOSTENHHOM padoTHI, y 00ydaromerocst popMupyeTcs
1enecoo0pa3Hoe MIaHUPOBaHKUe pabovero BpeMeH!, KOTOPOe TO3BOJISET UM Pa3BUBATh YMEHHS
M HAaBBIKW B YCBOCHHH U CUCTEMATU3AlINN HpI/I06peTaeme 3HaHHI>'I, o0ecrieunBaeT BLICOKHUI
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YPOBEHb YCIIEBAEMOCTH B MEPUO/] O0YUCHHUS, TOMOTACT MOJYYUTh HABBIKU MMOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSL.

MeTOI[I/I‘leCKI/IMI/I Marc€purajiaMu, HallpaBJIAIOIUMHU CAMOCTOATCIbHYIO pa60Ty 06yqa}oumxcs;
SABJIAKOTCA:

- y‘{€6HO-MeTO,HH‘l€CKI/II>'I Marcpuall o JUCIHUILINHE.

11.6. Meroandeckue ykazaHusl 11 00yJaronIuXxcs Mo MPOXO0KIACHUIO TEKYIIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH MPEyCMaTPUBAET KOHTPOJIb KaueCcTBa 3HAHHM
00y4Jaroumxcsi, OCyIIECTBISIEMOTO B TEUEHHE CEMECTPa C LEIbI0 OLIEHUBAHMS XOa OCBOCHUS
JUCIUTUIAHBI.

KoHTpomns kauecTBa 3HaHUI POBOAUTCS B (POpME MHIMBUAYAILHOTO COOECEIOBAHMUS IO
MaTepHay OTAENIbHBIX pa3ziesioB JUCLUIUIMHBL, @ TAKXKE IPOBEPKU OTUYETOB O BHIIIOJIHEHUHU
IIPAaKTHUYECKUX 3a1aHHM.

Texkynuit KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCS MOCIIE 3aBEPILICHMS U3YUECHHS Ka)XK0ro pasjena
nucuuminHbl. Metoasl TKY B 3aBUCMMOCTH OT M3y4aeMOro Marepuana: poBeIcHUe
MIPOBEPOYHBIX pabOT B BUJIE pEIICHHUs 3a/1a4 WK TecTupoBanue B cucteme LMS. IlpumepHbiii
nepeveHb BONPOCOB I TECTUPOBAHUS, TPEACTaBICHHBIN B Tabmue 18, popmupyercs ucxons
U3 cozepkanus npoiaeHHoro pazzaena. O koukpernoit gare TKY, metone nmpoenenus TKY,
ycnoBusix ycrnemHoro npoxoxaenus TKY npenonaBarens cooOmiaer He MO3/AHEE OJIHOM Heaenu
JI0 TEKYILEro KOHTPOJIS YCIIEBAEMOCTH.

Cucrema OLIEHOK IPU MTPOBEAECHUH TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH OCYILIECTBIISIETCS B
COOTBETCTBUU C TpeOoBaHusIMH [lonoxkenuit «O TeKylieM KOHTPOJIE YCTIEBAEMOCTH 1
MPOMEXKYTOUHOM arTecTaruu cryneHToB ['YAll, o6y4aromumxcs mo mporpaMMbl BBICIIETO
obpa3zoBanus» U «O MOIYJIBHO-PEUTHHTOBOM CHCTEME OIICHKH KayeCcTBa yaeOHOU paboThI
cryneHtoB B 'Y AIy.

Pe3ynbrarhl TEKYIIETO KOHTPOJIS MOTYT YUUTBHIBATHCS IIPU IIPOBENCHUH IIPOMEKYTOYHON
aTTeCTalUu.

11.7. Mertoanyeckue ykazaHus Ui 00y4aroImuxcs Mo MPOX0KICHUIO TPOMEXYTOUHOM
aTTeCTallUH.

[TpomesxyTouHas arTecTanus o0yJaromuxcs IpeaycMaTpiuBaeT OLlEHUBAaHUE TPOMEKYTOUHBIX U
OKOHYATEJIbHBIX PE3yJbTAaTOB 00y4eHHUs 110 nucuuIuinHe. OHa BKIIOYAET B ceOs:

— DK3aMeH — (popMa OLIEHKU 3HAaHUH, MOJTYYEHHBIX 00yJaroluMes B IIPoLiecce U3yueHus Bcel
JTUCIIUIIMHBI UM €€ YacTH, HaBBIKOB CAMOCTOSATEIbHONU paboThl, CIOCOOHOCTH MPUMEHSIThH
UX JUIsl pEIICHNs MPAaKTUYECKUX 3aa4. JDK3aMeH, KaK IIPaBUJIO, TPOBOAUTCS B IEPUOL
HK3aMEHALMOHHON CECCUM U 3aBEPLIACTCS aTTECTALIUOHHON OLEHKON «OTIMYHO», «XOPOILO»,
«YAOBIIETBOPUTENBHO», «HEYIOBIECTBOPUTEIBHOY.

CucreMa OLIEHOK IIPU MTPOBEJEHUH NPOMEKYTOUHON aTTECTALUN OCYILECTBIISAETCS B
cooTBeTcTBUU ¢ TpeboBaHusAMU [lonoxkenuit «O TeKyIeM KOHTPOJIE YCIIEBAEMOCTH U
IPOMEXXyTOUHOU aTTecTanuu cTyaeHToB 'Y A, oO6ydaroniuxcs mo nporpaMmsbl BBICIIETO
obpazoBaaus» U «O MOTYITHFHO-PEUTUHTOBOM CHCTEME OIEHKH KauyecTBa y4eOHOM pabOThI
crynentoB B 'Y AIIy.

[TpomexyTouHasi aTTecTalus OLECHUBAETCS [0 pe3ysibTaTaM TeKYILEro KOHTPOJIS yCIIeBaeMOCTH.
Crincok BonpocoB (Tabnuia 15) k mpoMexXyTOYHO aTTecTalluy yTBepkaaercs kaheapoi u

BBIJIAETCS CTyICHTaM JUIsl O3HAKOMJICHHS. B ciiydae, eciiv CTyIeHT M0 YBaXKUTEIbHOW MPUYNHE
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HE BBIIIOJIHUI TPEOOBAHUS TEKYIIETO KOHTPOJIS, EMY IIPEJOCTaBIIAETCS BO3MOXKHOCTb C/1aTh
3a10JKEHHOCTH I10 IIPOIYILEHHBIM TeMaM. Popma poBeeHUs IPOMEKYTOYHON aTTECTALUN —
MUCBMEHHAs.
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Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMmMy TUCIUTUIMHBL

Jlata BHeCeHUs
U3MEHEHUHN U
JOIIOJIHEHHUH.

IMoamuce
BHECIIIETO
W3MEHEHUS

Coneprxanrie U3MEHEHUI U JOTIOJTHEHUN

Jara u Ne
MIPOTOKOJIA
3acejaHus

Kadeapsl

Ioamnuce
3aB.

kadeapou
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