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1. HEJIX OCBOEHUSA

1.1 | Llens u3ydeHns QUCHUILIMHBL: (POPMUPOBAHUE CHCTEMATHUECKUX 3HAHUI M0 BOIIPOCAM NMPOSKTUPOBAHUS U SKCILTyaTalliH
CHCTEeM DIEKTPOCHAOMKEHHS IPOMBIIITIEHHBIX NPEATNPUATHH.

1.2 | 3agaun AUCIMILUIMHBI — YCBOSHUE 00yJaIOIIUMUCS 3HAHUH B cdepe pa3pabOoTKH U IKCILTyaTaIl[H SHEPTeTUIECKUX
YCTAHOBOK, 000PY/IOBaHHUS EKTPOCTAHINH M OACTAHINH; O MPOLECCcaX IMOJIYYSHHS TEIIOBOM U JNIEKTPUYECKOM
SHEPTUH Ha EKTPOCTAHIMAX PA3TMYHOTO THIIA; O COBPEMEHHBIX CHCTEMaX KOHTPOJIS PEKUMOB pabOTHl 000pyJ0BaHUS
00BEKTOB AIEKTPOIHEPTETUKH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Brox OIT: b1.B.JIB.04

2.1 TpeboBanus K l'[pe)IBa]PI/lTe.]'ILHOﬁ NOAroTOBKe 00y4alolerocs:

2.1.1 | IIpoekTHBIH NOAX0 B TEXHUKE

2.1.2 | Teopus 3MeKTpOIPUBOAA

2.1.3 |LudpoBas n aHanoroBas MEKTPOHUKA

2.1.4 | DOnexkrpuuecKkue MALIMHbI

2.2 JAucuunimnHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHME JAHHON AUCUMIJIMHBI (MOAY/I51) HE0OX0AUMO KaK
npeaulecTByLee:

2.2.1 | ABromaTHu3anus TEXHOJOTUYECKHX MPOIECCOB

222 ABTOMaTPISPIpOBaHHBIﬁ SJICKTPONPHUBOA THITOBBIX MPOU3BOJACTBCHHBIX MCXaHU3MOB

2.2.3 |IloaroroBka K MpoIeAype 3aIIUTHI U 3alIUTa BEITYCKHOW KBATH(PHUKAIIMOHHON pabOTHI

2.2.4 | IIpenaumiaomMHas paKTHKa

2.2.5 |IIpoMBIIIJICHHBIE CETH

3. PE3YJIbTATBI OBYUYEHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIETEHIIUAMH

IK-2: Cnocooen MPOEKTUPOBATH CUCTEMBI JJICKTPONIPUBOAA U ABTOMATU3UPOBAHHBIC CUCTEMbI YIIPABJICHUSA C
HCII0JIb30BAHUEM ].ll/lq)pOBLIX TEeXHOJIOTHii

3HaTh:

[1K-2-31 ocHOBHBIE OIIpeAeNICHUs U TIOHITHUS B chepe PYHKIIHOHUPOBAHUS PA3IHIHBIX BUIOB IEKTPOIHEPTETHUECKUX YCTAaHOBOK,
npoOIeMbl SHEProcOepexKeH st U OCHOBHBIE ITyTH UX PELIEHUs

YMmerb:

ITK-2-Y1 00BsacHAT Pu3HUecKre OCHOBBI (YYHKIIMOHUPOBAHHS PA3IMYHBIX BUIOB EKTPOIHEPTETUICCKHX YCTAHOBOK,
aHATM3UPOBATh MPOIIECCHI B JICKTPOIHEPTETUICCKUX YCTAHOBKAX B PA3IMUHBIX PEXKUMaX pabOThI

Baanernb:

ITK-2-B1 MeTomamMu 1 METOTMKAMH pacdeTa peKHUMOB pabOTHI AIIEKTPOIHEPTETHIECKOTO 000PYIOBAHH

4. CTPYKTYPA U COJEPKAHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinosn
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl

Pasnen 1. Beenenue B
HepreTuky. BoipadoTka

JIEKTPOIHEPTHH

1.1 BBenenue B sHEpreTUKy. 4 2 [TK-2-31 JI1.3J11.4
Tumnel a5eKTpudIecKux JI1.5 JI1.8
craunuii. OCHOBHBIE JI1.9J12.1
coopyxenus [DC. J12.2
OCHOBHBIE THUIIBI JI2.4J13.1

KoMIoHoBKa 3ganuii ['9C.
Bunsl ruapotypOus u
00JTacTH MX MPUMCHCHUSI.
[IpunHUMIB! NEHCTBUSA
napoBeIX koTi0B TOC n
ADC, peakTopoB 1
naporeneparopos ADC.
AnbTepHAaTUBHBIE
aneKTpocTaHu. /JIex/




1.2

PasButue
ANEKTpOsHepreTuky Poccun
1 3apyOSKHBIX CTpaH.
OObeauHeHNE
JIEKTPOCTAHLIUHI B
sHeprocucTeMsl. Ennnas
SHEpreTHYecKas CucTeMa
Poccuu. M3yuenue cxem
I'3C, TOC u
ADC.Onepreruka PO u
3apyOeKHBIX cTpaH. THITBI
WI0THH. CTPOUTENIHCTBO
wrotud ['DC. OcobeHHocTn
pabdotsl 'DC B Ganance
MOIIHOCTH (B CyTOYHOM
rpaduKe HArpy3KH).
DHepreTuuecKue MoKa3aTenu
KOHJICHCAIIHOHHBIX TEITOBBIX
U aTOMHBIX JIEKTPUUCCKHUX
craniuii (TOC u ADC),
napora3oBsix (III'Y) u
razotypounnusix (I'TY)
ycranoBok TOC.
TexHuueckoe
BojocHabxerne TOC n
ADC. TommBHOE X03IHCTBO
ANEKTPOCTAHIINH.
KomnoHoBKa pa3in4HbIX
THUIOB 3MeKTpocTaHui. /Cp/

24

[K-2-31 TIK-2-
V1IIK-2-Bl

1.4
JI1.9J12.1J13.
1

KM1

Pasgen 2. Oouiue cBeieHUus
0 cucTeMax
3JIEKTPOCHADKEH U
NMPOMBIIILIEHHOT0
TpeAnpPUsI THS

2.1

XapakTepucTHKa
SIIEKTPOTIPHEMHHKOB T10
HaJEKHOCTH. PeXxuMbI
paboTHI 2MEKTPONPUEMHUKOB.
OneKTpUYEeCKUe Harpy3Ku U
nx rpa¢ukd. /Jlex/

ITK-2-31

JI1.6 JI1.7
JI1.9J12.3J13.
1

2.2

Pacuer anekrpuyeckux
Harpysok. /I1p/

I1IK-2-B1

J1.7
JI1.9J12.3J13.
1

23

HccnenoBaHue pexxuma
HeWTpanu Ha Mojensx. /J1ab/

I1K-2-B1

JI1.9J13.1

P2

2.4

Oco0eHHOCTH U OCHOBHBIE
TpeOOBaHUS K CUCTEMaM
3IIEKTPOCHA0KEHNS
TIPOMBIIIICHHBIX
npeanpustuid. Hanpsxenus
JNMEKTPUYECKHX ceTeil.
PexxuMebl HelTpanu
MEKTPUIECKHX CETEH.
[IpyueMHUKM A/IEKTPUUECKOH
SHEPTUH MPOMBILIIEHHBIX
npeanpusTuil. Meroauxa
pacdera EeKTPUIECKUX
Harpy3ok. OCHOBHbIE
TIOJIOKEHHS TEXHUKO-
HKOHOMHYECKHX PacueToB B
anexTpocHabxennu. /Cp/

16

TIK-2-31 IIK-2-
v1

J1.6
JI1.9J13.1

KM2

Pa3gen 3. Buyrpunexosbie
JJIEKTPHYECKHE CeTH




3.1

OCHOBHBIE CXEMBI LIEXOBBIX
TpaHCc(OpPMATOPHBIX
MoACTaHIi. MeToauka
BBIOOpA YHCIIA U MOIITHOCTU
LEXOBBIX TPaHCHOPMATOPOB.
OcHOBHOE
AIIEKTPOOOOPYIOBAHIE
1IeXOBBIX cereit. /JIex/

[K-2-31

JI1.5 J11.6

JI1.9J12.3J13.

1

32

Uccnenosanue
BBICOKOBOJIETHOTO
TpaHcdopmaropa /J1ad/

JI1.9J12.3J13.

1

P3

33

Knaccugukarnms moMeneHuit
Y HapYXXHBIX YCTAaHOBOK IO
OKpYKaroIen cpene.
CTpyKTypa IIEXOBBIX
JNIEKTPUUECKUX CeTeH.
OcoGenHoctu
TpaHCHOPMATOpPOB B
crcTeMax
ANEKTPOCHAOKEHHUS.
[MpuHIMT perynupoBaHusL
HAIPSDKEHUS B CHIIOBBIX
TpaHcdopmaTopax.
ABTOTpanc(popMaTophl.
KoHncTpykTusHOE
BBITIOJTHEHHE BHYTPHUIIEXOBBIX
UEKTPUUECKUN CeTeH.
OcHOBHOE
AIIEKTPOOOOPYIOBaHNE
LEXOBBIX ceTell. Brioop
CEUYCHUSI IPOBOIHUKOB T10
HKOHOMHYECKOH TNIOTHOCTH
TOKa U II0 TIOTepe
HanpsbkeHus. Pacuer cereit
OCBETHTEIBHBIX
ANEKTpoycTaHoBOK. /Cp/

16

TIK-2-31

JI1.9J12.5J13.

1

KM3

Pasnea 4. BuyrpuszaBoackoe
3J1eKTPOCHAD:KEeHH e

4.1

Bo3snyinsie nunHun.
KabenbHble TMHUY.
Toxonposonsl. Kaprorpamma
Harpy3oxk. /JIex/

[IK-2-31 IIK-2-
V1

JI1.9J12.3
2.4
JI2.5J13.1

4.2

Pacuer BO31yIIHBIX U
KaOeIbHbIX JINHUHA. BeIOOp
ceyeHus Tokomnposona. /I1p/

IK-2-V1

JI1.9J12.3J13.

1

43

Hasnadenue u ocoGeHHOCTH
ANEKTPUUECKUX ceTel
BHYTPHU3aBOJICKOTO
AIIEKTPOCHAOKEHHS
HanpsbkeHueM Beie 1000 B.
CxeMbl 1 OCHOBHOE
AIIEKTPOOOOPYIOBaHUE
TJIaBHBIX MOHU3HUTEIBHBIX
noactranuuii. Kommnanoska
TJIAaBHBIX TOHU3UTENBHBIX
nojctanuuil. [Ipumenenue
6mounbIx cxem.KoHcTpyKInm
pacnpenenuTenbHbIX
yerpoiicts. /Cp/

15

[IK-2-V1

JI1.9J13.1

Paznea 5. Koporkue
3aMBIKAHHUS B cCHCTeMax
31eKTPOCHAOKeHU




5.1 OnexTposHepreTHIecKas MK-2-31 TIK-2- | JI1.3 JI1.5
CHCTEMa KaK CII0KHAs V1 IIK-2-B1 JI1.6 JI1.7
IUHAMHAYECKasi CUCTEMA. JI1.9J12.3J13.
DNeKTpOJMHAMHIECKOE U 1
TEpMHUUECKOE JIeHCTBUS
TOKOB KOPOTKOTO 3aMbIKaHUSI.

Br16op u nmpoBepka
BBICOKOBOJIBTHOM
anmapartypsl. /JIex/

5.2 Pacuer TokoB KOpOTKOTO [TK-2-31 TIK-2- J1.6
3aMbIKaHUA B YCTAHOBKaX V1IIK-2-B1 JI1.9J12.3J13.
HanpsbkeHuem g0 1000 1
B. /Mlp/

53 [TonsiTHE O AMHAMUYECKOM [MK-2-31 I[IK-2- | JI1.5JI1.6 KMS5
PaBHOBECHH B CUCTEMAX V1IIK-2-B1 JI1.7 JI1.8
IIEKTPOCHAOKECHUSL. JI1.9J12.3
OCHOBHbBIC TIOHSATHS U J12.4 J12.5

COOTHOUIEHUS BEIUYUH TOKOB
KOPOTKOT'O 3aMbIKaHUSI.
MaremaTudecKkue MOAEIH
JIMHUH, TEHEPaTOPOB,
TpaHcHOpMaTOpOB U Ip.
Pacuer TokOB KOpOTKOTO
3aMBIKaHUS B OTHOCUTEIBHBIX
enuHAnax. OTOOpaXKeHUE
HEPEXOIHOTO IIpoliecca B
JIMHEapu30BaHHOU cucTeme
BTOpOro nopsaka. Pacuer
TOKOB KOPOTKOTO 3aMbIKaHHsI
B UMECHOBAHHBIX €JMHAIAX.
Pacuer TOKOB KOPOTKOTO
3aMBIKaHUS OT UCTOUHHUKA
HEOTPAaHUYEHHON MOUTHOCTH.
MaremaTtnueckue MoJeNu
3JIEMEHTOB SHEPrOCUCTEMBI.
MoaenupoBaHue pEKUMOB
KOPOTKOI'O 3aMbIKaHUS B
cucremax
aNeKTpocHaOkeHus. Pacyer
BEKTOPHBIX JUarpamMMm U
VIJIOBBIX XapaKTEePUCTUK 0e3
yueta APB u ¢ yuerom

APB. /Cp/

Paszgen 6. Komnencanus
PeAKTHBHOI MOIIHOCTH




6.1

IlonsATue 0 peakTUBHOM
MOILIHCOTH U €€
KoMreHcanuu. bananc
aKTUBHBIX U PEAKTHBHOMN
moIHocTi. OCHOBHBIE
MOTPEOUTETH PEaKTUBHOM
MOIITHOCTH (aCHHXPOHHBIE
JIBUTATEINH, CUIIOBBIE
TpaHCHOPMATOPBIL,
npeoOpa3oBaTenbHbIE
ycTaHOBKH 1 Ap.). Cpencrea
KOMIIEHCAIlU1 PEaKTUBHOU
MoOIHOCTH. OCHOBHBIE
pacueTsl P KOMIIEH AN
PEaKkTUBHOM MOIIHOCTH.
KoHcTpykTHBHOE
BBITIOJIHEHHE W pa3MeIIeHue
KOMIIEHCHPYIOIINX
yerpoiicTB. Beibop
KOMIIEHCUPYIOIIHUX
YCTpOICTB. 3HaUCHUE
MEPOIPUATHH IO
KOMIICHCAllUY PEeaKTUBHOM
MOIITHOCTH. BrusiHue
PEaKTUBHOM MOIIHOCTH Ha
MOTEPHU MOILTHOCTH U
JNIEKTPOIHEPTUU.
OpranuzanroHHbIE
MEpOTPHUITHS TIO
KOMIICHCAllUY PEeaKTUBHOM
MOIITHOCTH: TPABHIBHBII
BBIOOp JIBUTATENEH,
MOHIKEHUE HATIPSIKESHUS
MaJIo3arpyKeHHbIX
JIBUTATEJICH, OTpaHrYeHHE
XO0JIOCTOTO X0/ U T.II.
B3aumooTHoLIEHUS
SHEPrOCHAOKAIOIINX
opraHu3aiuii u
norpeOuTenei
JNIEKTPOIHEPTUU.
HopmaruBHas TOKyMEHTAIHS
B 00J1aCTH KOMIEHCAIIH
peakTuBHOM MoITHOCTH. /Cp/

12

[K-2-31 TIK-2-
V1IIK-2-Bl

JI1.5 J11.6
JI1.7 J11.8
J1.9

KMe6

Pasznen 7. Penelinas
3alUTA 3J1eKTPOYCTAHOBOK

7.1

TpebGoBaHMA K peneitHoi
3aIUTe 3IEKTPOYCTAHOBOK.
M3amura 1 aBTOMaTHKA
JIMHUH 3JEKTpOIepeiadH.
3amura ¥ aBTOMaTHKA
9JIEMEHTOB CTaHIIUH,
HOACTAHIUS U MOTpeOuTeNeit
JNEKTPUUECKON SHEPIUU
(3ammra reHepaTopos,
TpaHchOpMaTopoB,
nBUTaTENeH U T.1.). /JIex/

TIK-2-31

J1.3
JI1.9J12.5J13.
1




7.2 [ToBpexxnenue u 4 12 TIK-2-31 T1K-2- JI1.7 KM7
aHOpPMaJIbHBIC PEKUMBI V1 IIK-2-B1 JI1.9J13.1
paboTHI B SHEPTETHIECKUX
cucremax. [IpuHnuns
BBITIOJIHEHMS pesieiiHON
3aLIUThl. aKCUMaJIbHO-
TOKOBAas U
nuddepeHnnanbHas 3aluTa.
Pacuer ycraBok pene
TOKOBOM
3alIUTHIDIEKTPOMEXaHUIECK
ue pene: JEeKTPOMarHUTHbIE,
HWHAYKLUOHHBIE. Pene ¢
TepMETU3NPOBAHHBIMH
KOHTAaKTaMU.ABTOMAaTHYECKO
€ MOBTOPHOE BKJIIOYEHUE
(AIIB). ABTOMaTHueCKeCKast
qacTOTHas pasrpyska (AYP).
[Tonsarue o
MUKPONPOILIECCOPHON
peneiHoii 3amuTe.
HcToyHuKY OnIepaTUBHOIO
TOKa Ha IIOCTOSIHHOM U
MIEPEMEHHOM TOKE.
Tenemexanuzamusa u
JUcTieTYepu3anus Ha
NEKTPOCTAHLMSIX U
MOJICTAHIIUSX. DKCILTyaTaINs
IU(pPOBBI3 YCTPOICTB
peneitnoit 3amurel. /Cp/
7.3 [ToaroroBka u caaua 4 9 JI1.3J11.4
sK3aMeHa /DK3aMeH/ JI1.5 J11.6
JI1.7 J11.8
JI1.9J12.1
J12.2J12.3
2.4

JI2.5713.1

Pasgen 8. Ilogroroska k

KOHTPOJbHBIM

MEepONpPHUATHIM H

BBINOJIHSIEMBIM padoTam

8.1 O06beM yacoB 4 36 IIK-2-31 [IK-2- | JI1.1 JI1.3 KMS8
CaMOCTOSTENBHOM paboThI Ha V1 IIK-2-B1 JI1.4 JI1.5
noaroroBky k KM /Cp/ JI1.6 J11.7

J1.9
JI1.10J12.1
J12.2J12.3

2.4

JI2.5713.1
212233

8.2 O6beM yacoB 4 18 IK-2-31 [IK-2- | JI1.1 JI1.2 P1
CaMOCTOSTENEHOW PabOTHI Ha V1IIK-2-B1 JI1.3J11.4
noarotoBky k BP /Cp/ JI1.5 J11.6

JI1.7 J11.9
JI1.10J13.1
2132233
5. ®OH OHEHOYHbBIX MATEPUAJIOB
5.1. KonTpoJibHbie MeponpusTus (KOHTPOJIbHAS PadoTa, TECT, KOJJIOKBHYM, FK3aM€eH H T.IT), BOMPOCHI IS
CaMOCTOSITEIbHOI MOATOTOBKHU
Kon KontponrsHoe l'f})loief;eoMHe B
KM P — It pBI OTIPOCHI JUTSI TIOJATOTOBKA

KOMIIETEHIIUHN




KM1 CamocTosTenbHas IK-2-31 1) OxapakrepusyiTe TOIMINBO-3HEPTeTHIECKHH KoMIuekec PD
MIOJATOTOBKA K 2) Ilepeuncnute TUMBI SNEKTPOCTAHLUI
YCTHOMY OTIPOCY O 3) I'me HAXOIAT IPHMEHEHHE IEKTPOXUMHUYECKIE TEHEPATOPHI?
pazneny "BBenenue 4) Yto Takoe YIHEPrOEMKOCTh SHEPrOHOCUTENS?
B DHEPreTuKy" 5) Kakue TUmbl TEIIOBBIX ABUraTeneil uemnoap3yoT Ha TOC?
6) Kakyro (hyHKIIHIO BBITOJTHSCT SKOHOMa3ep?
7) Uem otmmuarores I'TY ot IITY?
8) st wero ADC BBIIOJHAIOT MO 2-X U 3-X KOHTYPHBIM cXeMam?
9) Uto Takoe OMoJOrHuecKast 3anura’?
10) Kaxue Tl TypOHMH uenonb3yor Ha [OC?
11) Yo Takoe nepusarus?
KM2 CaMocTtosTenpHas [K-2-31 1) YTo NOHMMAIOT MOJI 3JIEKTPOIHEPTETUIECKOM CUCTEMO?
MOJATOTOBKA K 2) Kakue s1meMeHThI COCTaBIISIOT SHEPTeTHUECKYIO CUCTEMY?
YCTHOMY OTIPOCY O 3) Kak xmaccupuuupyroTcst yCTaHOBKH ITO HaJISKHOCTH
paszneny "OO0mmme AIEKTPOCHAOKEHHS?
CBEIIEHUS O 4) Yto Takoe dMEKTpUIECKast CeTh?
cucremax 5) Kak paccunThIBaIOT 3JIEKTPUUECKUE HATPY3KHU?
HIIEKTPOCHAOKCHHS 6) ITo xakuM KpHUTEPHSIM KIIACCHPHUITUPYIOTCS MEKTPOTTPHEMHUKH?
MIPOMBIIIICHHOTO 7) Ha xaxue rpyniis! moapasaesnsroTcs JIEeKTPOIPUEMHIKH TI0 PEXHMY
npennpusTus"” paboTel?
8) Kakue »1eKTpoprHeMHIKH OTHOCATCS K TIEPBOH KaTErOPHH IO
HAJISKHOCTH JIEKTPOCHAOKEHNUS?
9) Kakue s1ekTponprueMHUKH OTHOCSTCS KO BTOPO KaTeropuu 1o
HaJISKHOCTHU NIEKTPOCHAOKEHUS?
10) Kakwne 31eKTponprueMHUKNA OTHOCSTCS K TPETEH KaTeropuu 1mo
HA/IKHOCTH DIIEKTPOCHAOKEHNUS?
11) Haznauenue u BUJ CyTOUHOTO TpaduKa dIEKTPUUECKUX HArpy30K
KM3 CamocrosiTensHas [TK-2-31 1) Ay 9ero CIyKUT W 4TO MPEACTABISET cO00M reneparop?
TIOJTOTOBKA K 2) [l gero mpeqHa3HaueH TpaHC(HOPMATOP, M U3 KAKHUX YacTel OH
YCTHOMY OTIPOCY TIO cocrout?
paszeny 3) KakoBo Ha3HaueHre MarHuT npoBoaa?
"BHyTpuiexoBbie 4) Kak onpenensioT moTepu B Tpanchopmarope?
JJIEKTPUUECKHE 5) Kak ocymecTBisieTcst peryInpoBaHie HAPSDKCHUS B
cern" TpanchopmaTtopax?
6) Uto BKIIOYaET B cebs1 TpaHchopMaTopHast MOACTAHIINA?
7) Kak ompeznensioT MecTo pa3MerneHus TpaacdopmaTopHoit
MOJICTAHIINY Ha TPEATIPUATHU?
KM4 CamocTtosTenpHas [K-2-31 1) Ilepeuncnure cnocoObl KaHATU3AIMU dJIEKTPUUECKON dHEPTUH 10 1
MHOJArOTOBKA K kB u Bpiie 1 kB
YCTHOMY OIIpOCY IO 2) Kak nmpon3BosT BEIOOp ceueHust kaberneit?
paszeiry 3) Uro Ha3BIBAETCSl SKOHOMUYECKIM CCUCHHEM IPOBOIa?
"BuayTpH3aBoackoe 4) Kakue tunst JIDII BBl 3HaeTe?
3NEKTpOCHa0)eHHe" 5) YUro Takoe “npomnyckHas crocodHocts” JIDII? OT yero oHa 3aBUCUT?
6) ITepcriekTHBEI pa3BATHA 3aKPHITHIX JIDIT
7) Uto Takoe ra3on30IMpoBaHHBIC Kabenu?
8) Uro npexacrapnstoT coO0i KOHCTPYKTUBHO BO3AYIIHBIC JIMHUA?
9) Ilepeuncnure THIBI TOKOIPOBOJIOB.
KM5 CamocTosiTenpHas [TK-2-31 1) Kakoe cocTosiHAE CHCTEMBI JIEKTPOCHAOKEHHE TIPUHSITO CUUTATD
MOJATOTOBKA K YCTaHOBHBIIEMCS?
YCTHOMY OIIPOCY IO 2) KakoBbl IpHUMHBI BOSHUKHOBEHUS 2EKTPOMArHUTHBIX IEPEX0IHbBIX
pazneny "KopoTkue MIPOIIECCOB B CUCTEMaX 3JIEKTPOCHAOKCHNUS?
3aMbIKaHus" 3) Uro Ha3BIBAIOT KOPOTKUM 3aMBIKAHHAEM?
4) Kakue 3a1auu pemaroT Ipu pacueTe IeKTPOMarHUTHBIX
NePEXOIHBIX TPOLECCOB?
5) IepeuncnuTe KOIMYECTBEHHBIE OIIEHKN XapaKTepa IIepexoTHOTO
mporecca
6) Uto ouleHNBaeT TepMHUYECKask CTOMKOCTb IepexXoHOro npouecca?
7) Ilo xako¥i BeTHMYHHE OLIEHUBAIOT AJICKTPOANHAMUYECKYIO CTOMKOCTE?
8) Ot "ero 3aBUCHT JTUTEIBHOCTH MEPEXOTHOTO Tporiecca?
KM6 CamocTosiTenpHas [TK-2-31 1) afiTe onpeneneHne peakTHBHON MOIITHOCTH

MOJIrOTOBKA K
YCTHOMY OTIPOCY 10
pazzeny
"Komnencarus
pEaKTUBHOM
MoIIHOCTH"

2) Ilepeuncnure ycTpoiicTBa, KOTOPBIE CHUKAIOT KOI(DPUIIHEHT
MOIIIHOCTH CHCTEMBI

3) ITepeuncnure OCHOBHBIE THIIH KOMIIEHCHPYIOIINX YCTPOHCTB
4) Kax mpou3BoAsT BEIOOP KOMIIEHCUPYIOIIUX YCTPOUCTB?

5) YKaxxute MecTa yCTaHOBKH KOHIEHCATOPOB Ha MOACTAHINH




KM7

CaMocTtosTenbHas
MOJrOTOBKA K
YCTHOMY OTIPOCY TIO
pazneny "Peneitnas
3aIIuTa
3JIEKTPOYCTaHOBOK"

IK-2-31

1) Kaxue TpeboBaHUS MPEABSIBISAIOTCSA K yCTPOUCTBAM 3aIIUTHI?

2) Kakue cpencTBa UCIIONIB3YIOT AJIS 3aILUTHI CETEH OT KOPOTKUX
3aMBbIKaHUN?

3) Uro Takoe BpeMATOKOBas XapaKTepUCTUKa?

4) Ot yero 3auMIIaeT e KOMOMHUPOBAHHBIN aBTOMAaTUYECKUIt
BBIKJIIOYATENb?

5) Kax BBIOMPAIOT TOK CpabaTHIBAHUS CPEICTB 3aIIUTHI?

6) B xakux sJeMeHTax dNeKTPUIECKOi CeTH BO3HUKAIOT MOTEPH
SHEpruu?

7) Uem onpenemnsieTcs BEMMYMHA ITOTEPh SHEPTHH B AEKTPHUCCKIX
cersax?

8) Kaxoii sHepreTHuecKuii mokasarenb HOPMUPYETCS AT KPYIMHBIX
noTpeduTesneil SHepruu 1 noyemy?

9) Ilepeuncnure Mepsl, MPUMEHAEMBIE [UTS TIOBBIIICHNS KAYeCTBa
HOTPeOIIEMOI JIEKTPOIHEPTUN

KMS8

DK3aMeH

IK-2-31;11K-2-
V1;IIK-2-B1

1. TomnuBHO-3HepreTuyeckuii komiuieke PO 2.Exannas sHepreTuueckas
cuctema P® 3.PriHok anextposHeprun PO 4.0cobeHHOCTH U OCHOBHBIE
TpeOOBaHMS K CHCTEMaM IEKTPOCHAOKESHHUS MPOMBIIIICHHBIX
npennpustuii 5.OCHOBHBIE TOJIOKEHUS TEXHUKO-IKOHOMHYECKIX
pacueroB B 2neKTpocHaOkeHUH. HanpsokeHust dMeKTpuiecKux ceTeit
6.PexxuMebl HeifTpanu anekrpudyeckux cereit 7.11puemnuku 33
[POMBIIIICHHBIX NPEIIPUATHH 8. XapaKkTepucTuKa
JNEKTPONPUEMHUKOB 110 HAZAEKHOCTH 9.PexumMbl paboThl
ANEKTPONPUEMHHUKOB 10.DIEKTpUIECKIE HATPY3KH M UX TPpadUKH
11.Ha3nadueHue 1 0COOCHHOCTH DIISKTPUIECKUX CETEl HANPSIKSHUEM JI0
u Boire 1000 B 12.Bo3nymnbie muaun 13.KabenbpHbie THHUH
14.ToxonpoBoas! 15.CxeMbl U OCHOBHOE 3JIEKTPOOOOPYIOBaHUE
TJIaBHBIX MOHU3UTENBHBIX NoJIcTaHIui 16.CTpyKTypa IIeXOBBIX
HoJCTaHIUH 1 ceTelt 17.B10op umcia 1 MOITHOCTH CHIIOBBIX
TpanchopmaTopos 18.Bri6op MecTa pacioaoKeHus! TIIaBHBIX U
LEXOBBIX NoACTaHLUM 19.Pacuer TOKOB KOPOTKOIO 3aMbIKaHHS
20.27eKTpOAMHAMUYECKOE U TEPMUYECKOE IEHCTBUS TOKOB KOPOTKOTO
3ambIKaHus 21.BBIOOp 2MEKTpHUUECKUX anmapaToB U TOKOBEAYIINX
yactel 22.9nekrpudeckuii pacueT ocBenienus 23.Cpencraa
KOMITEHCAIIMH PEaKTUBHOU MOIIHOCTH 24.OCHOBHBIE pacyueThl IpU
KOMIIEHCALIUU PEAaKTUBHOM MomHOCTH 25. KOHCTpYKTHBHOE
BBINOJIHEHHUE U Pa3MELIeHUEe KOMIIEHCUPYIOIIUX YCTPOHCTB
26.TpeboBaHus K peNIeHON 3alUTE AMEKTPOYCTAHOBOK 27.3anura u
aBTOMAaTHKa JINHUH 3JIeKTponepeaayn. 28.3amura 1 aBTOMaTuKa
3JIEMEHTOB CTAHIIH, TOJCTAHIMSA U HOTpeOUTENeH JMEeKTPHIECKON
SHEPrHH (3aIlUTa TeHEPATOPOB, TPAaHC(HOPMATOPOB, IBUrATENCH H T.1I.)
29.TToHATHS 00 AaBTOMaTHYECKOM ITOBTOPHOM BKITtoueHNH (AIIB) n
aBTOMAaTUYECKON YacTOTHOU pasrpy3ke (AUP) 30.Peanm3anus
peneiHoM 3aIuThl U CXEM aBTOMAaTHKU

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUIIJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
paboTsl

HasBanue
padoTsI

[IpoBepsiembie
WHIUKATOPBI
KOMITETEHIIUH

Copnep:xaHue pabOTHI




P1 KonTtpoibHas IK-2-31 IIpumeps! TeMbI JOKIAN0B [0 CAMOCTOSTENBHOM paboTe

paboTa 1) Duepreruka PO u 3apyOeKHBIX CTpaH

2) CrpoutenbeTBo moTHH [ OC

3) Ocob6ennoctu paboTsl 'DC B GanaHce MOITHOCTH (B CyTOUHOM
rpaduKe Harpy3KH)

4) Texumueckoe BogocHadxenue TOC u ADC

5) TornmmBHOE X03MHCTBO AIEKTPOCTAHINI

6) OCHOBHBIE MTOJIOKEHHS TEXHUKO-IKOHOMUYECKUX PACUETOB B
AEKTPOCHAOKCHUH

7) OcobenHocTH TpaHcHOPMATOPOB B CHCTEMAX EKTPOCHAOKESHUS
8) [IpuHIUT perynupoBaHUs HANPSHKEHUS B CUIIOBBIX
TpanchopmaTopax

9) ABTOTpaHChOpPMATOPHI

10) KoHCTpYKTHBHOE BBHIITOJTHEHHE BHYTPUIIEXOBBIX IEKTPHICCKHUI
cerei

11) OcHOBHOE 31€KTPOOOOPYIOBAHHE LIEXOBBIX CETEH

12) KoMIOHOBKA TJIaBHBIX TOHU3UTENBHBIX MOICTAHIINI

13) [IpumeHeHne OIIOUHBIX CXEM

14) KoHCTpYKIIMH pacnpeAeIuTeNbHBIX YCTPOHCTB

15) OtoOpakeHHe IepexoJHOTO MpoIiecca B IMHEapU30BaHHON
CHICTeME BTOPOTO TTOPSAKA

16) MaremaTHuecKre MOJETIH HIEMEHTOB SHEPTOCHUCTEMBI

17) DnexTpoMexaHUUECKHE pee: 3JIEKTPOMarHUTHbIE, MHIYKIMOHHBIE.
Perne ¢ repMeTH3UpOBaHHEIME KOHTaKTaMHU

18) McTouHMKH OIIEpaTHBHOTO TOKA Ha IMTOCTOSHHOM U IIEPEMEHHOM

TOKE
19) TenemexaHuzanys U AUCHETYEPU3ALIMS HA IEKTPOCTAHLUAX U
TIOJICTAHITUSX
20) OkcmryaTanus HUQGPOBBIE YCTPOUCTB peleiiHON 3aIUThHI
P2 JlaGopaTopHas [IK-2-B1 MonenupoBaHue pexXxuMa HEHTpaiyd B KOMIBIOTEpPHON Iporpamme
paboTa MicroCap wiu MatLAB
"UccnenoBanue
peKuMa HelTpanu
Ha MoJeNsax"
P3 JlaGoparopnas [TK-2-B1 MoaenupoBaHUe BRICOKOBOJIBTHOTO TpaHCcHOpMaTopa B KOMITBIOTEPHOM
pabora nporpamme MicroCap mmn MatLAB
"HUccnenoBanue
BBICOKOBOJIBTHOTO
TpancdopmaTopa"

5.3. OueHo4yHbie MaTepPHAJIbI, HCIOJb3yeMble I IK3aMeHa (onucanne OWJIeTOB, TECTOB M T.I1.)

OK3aMeHAIMOHHBIN OMIIET IO IHCIMIUINHE BKIIFOYACT B ceOsl 1Ba TEOPETHYECKUX BOMPOCH IO TeMaM, H3JI0KEHHBIM B 4 pazfere
nannaoi PIT/I. buners xpaHstcs Ha kadenpe U YTBEPIKICHBI € 3aBESAYIOIIIM.

[TprMepbl BOIIPOCOB U 3a/IaHUi KOMITBIOTEPHOTO TECTUPOBaHUS

OnexTpudeckast CTaHIUA — 3TO. ..

3JIEKTPOYCTAHOBKA, IPOU3BOASIIAS MIEKTPHIECCKYIO SHEPTHIO

JNEKTPOYCTAHOBKA, IPOU3BOAIIAS IEKTPHUYECKYIO U TEIIOBYIO SHEPIHIO

3NEKTPOYCTaHOBKA, IPOU3BOAIIAS IEKTPHUECKYIO HIIH JIEKTPUUECKYIO U TEIUIOBYIO SHEPTHIO

3J’I€KTpI/I‘-IeCKaH noACTaHIUA — 3TO...

QJICKTPOYCTAHOBKA, IPCAHAa3HAYCHHAA IJIA IIpueMa u HpeO6paSOBaHI/IH 3H€KTpH‘leCKOﬁ OHEPTUn
9JICKTPOYCTaHOBKA, B KOTOpOI71 MMPOU3BOOUTCA, npeo6pa3yeTCH, HOTpe6J’IHCTC$I OJICKTPOSHECPIusa
OJIEKTPOYCTAHOBKA, IPOU3BOAAII A DJICKTPUICCKYIO U TCIJIOBYIO DOHEPIUTO

B cocraB EDC P® He BXOAUT 00bEAMHECHHAS SHEPIeTHIECKAs CUCTEMa
VYpana

Cubupu

Bocroka

Cesepo-3amana

Cesepnoro KaBkaza

TpaauuoHHbIE 3IEKTPOCTaHIUY 3TO. ..
K3C, CoC

I2C, TEOT2C

ADC, I'9C, KBC

MexaHunueckass 3HEPTrHs BOJHOTO MOTOKA PeKH (TUAPABINYECKAst SHEPTHS ) IPeoOpa3yeTcs B ANEKTPUIECKYIO SHEPTUIO Ha




ADC
T2C
IaC
KADC

OCHOBHO THIT 2NEKTPOCTAHIUH PacloaraeMblil B LIEHTPE AIEKTPUUECKHX U TEIIOBBIX HArPy30K
ITY

I'POC

ADC

I'SCuTASC

ToI0

OHeprus, BeIIeNsieMas IPU CrOpaHHK KaMEHHOTO YIiisi, Topda, ra3a, HeTH U APYTHX BUAOB TOILIHBA, IpeoOpa3yercs B
AIIEKTPUIECKYIO SHEPTUIO Ha

ADC

T2C

IaC

KADC

MexaHuueckast 3HEpTHs BO3JLYIIHOTO ITOTOKA IIPe0Opa3yeTcst B ANMEKTPUUECKYIO SHEPTUIO Ha
ADC
T2C
IasC
BOC

Kakwue a51eKTpocTaHIMy OTHOCST K Pa3psily BEICOKO MaHEBPEHHBIX ?
KOH/ICHCAIIOHHBIC

TEIIOAJIEKTPOIIEHTPAIIH

THIPOIEKTPOCTAHIUI

aTOMHBIE 3JIEKTPOCTaHIIUN

reoTepMalibHbIE 3¢

Io KakuM IpH3HAKAM PA3[CISIOT EKTPUUCCKUe cTaHK? BriOepuTe OAKH WM HECKOJIBKO OTBETOB!
0 BTy UCIIOJIB3yeMOH SHEPTUH

TI0 BHJLY TEIJIOBOTO JIBUTATEIIS

MO BHUJIY YEKTPUIECKOTO JIBUTATEIS

MO BHJY OTITyCKaeMOM SHEPruu

TIpUHIUIIBI TOCTPOCHUSI CXEM BJICKTPOCHAOKECHHSI
OTKa3 OT XOJIOHOTO Pe3epBa

paszenbHas paboTa JIMHHUI 1 TpaHCHOPMATOpPOB
1enecooOpa3sHoOCTh

HAJISKHOCTh

riy0oKOe CEeKIMOHUPOBAHUE

K I xkaTeropun mo creneHu 6ecrepeboifHOCTH AMEKTPOCHAOKEHUS OTHOCATCS IEKTPOIPHEMHUKH
NepephIB B DJIEKTPOCHAOKEHNH, KOTOPOE BIICUET 3a c000i 00s3aTenbHOe OTKIII0UeHHEe 000pyI0BaHEe
OTIACHOCTb JUISl KM3HH JIFO/IeH

KOPOTKHE 3aMBIKaHUS

IepepriB B anekTpocHabxkenuu 11s [ kareropuu 1omyckaeTcst Ha Bpems
BKJIFOUYCHUS pe3epBa CHJIaMH JISKYPHOTO ITepcoHaia

AaBTOMAaTHYECKOTO BKITIOUECHUS pe3epBa

BBINOJIHEHUS OTIEPALIUi JUCTIETYEPOM

I'myOokoe CeKIIMOHUPOBAHKE IPUMEHSETCS IS
YMEHBILIEHUST COMTPOTUBIICHHS

00ecIeyeHNsI U MOBBIIICHUS HAISKHOCTH
YMEHbBIIICHHS KOJMIECTBA JIIEKTPUICCKUX alapaToB

ITuTanue KPyMHBIX U 0CO00 KPYMHBIX MPEANPUSATHI BBINOIHIIOT HANPSHKEHUEM
110 xB

220 xB

6 xB

330 xB

500 xB

35 xB




Pacuer Harpy3ok npousBogurcs

MOCJIE COCTaBIIEHUS CXEM EKTPOCHAOKEHUS
Ha 3aKJIIOYUTENBHON CTaluy NPOESKTUPOBAHUS
Ha HAa4aJIbHOU CTaJAUU IPOCKTUPOBAHUS

HcxoaHble naHHBIE Ul ONPEENCHUs Harpy30K
TeHepalbHbIN IIaH

BEZIOMOCTb HAarpy30K

cxema

YCTaHOBJIEHHAsI MOILHOCTh

K02 pUIIMEHTBI

YacToTa BpalleH!H TypOOreHepaTopa, py YUCIIe ap MOJCOB p=2
750 06/MuH

300 o6/Mun

1500 06/MuH

3000 06/MuH

1000 06/Muu

CustoBbie TpaHcHOpPMATOPBI M ABTOTPAHCHOPMATOPBI IIPEAHAZHAUCHBI
JUTSL TIOHWYKEHUS HATIPSDKECHUS M TOKa

JUTS TIOBBIIICHHUS HATIPSDKCHUS U TOKA

JUTSL IPeoOpa30BaHusI HAMIPSHKEHUSI

JUTS TipeoOpa3oBaHus TOKa

JUTSL IPe0OPa30BaHUSI SHEPTUH C OJHOTO HAMPSIKECHHS HA IPYroe

MourrocTh Tpanchopmaropa I'TIIT onpenensercst

AKTUBHOM Harpy3Koil MpeJnpusaTUs U pEaKTUBHOM MOITHOCTBIO CUCTEMBI
PEAKTUBHON HArpy3KOi NpEeANpPUATUS U PEAKTUBHOM MOIIHOCTBIO CUCTEMBI
aKTUBHON Harpy3koil MpeAnpusTHs U HOTHOW MOIIHOCTBIO CHCTEMBI

HauBsrogneiimas MOIIHOCTH TpaHCHOPMATOpPA 3aBUCHT OT
BEJINYMHBI XapakTepa rpaduka deKTPUIECKON Harpy3Ku
JUIMTENILHOCTH HapacTaHWsl Harpy3KH 10 rojam

YHCIIa 9acOB PabOTHI IPEAIPHATHL

CTOMMOCTH 3J1€KTPOIHEPTUH

3apInIaThl 00CITY)KHBAIOIIETO IIEPCOHANA

Yucio 1exoBBIX TPaHC(HOPMATOPOB OMPEEIAETCS

TUTIOM TpaHcdopMaTopa

eIMHIYHONM HOMHUHAJIBHOW MOIIJHOCTBIO TpaHchopMaTopa
koa(durmenTom 3arpy3ku TpaHcpopmaropa
TeMIIepaTypoi BO31Lyxa

BrIxirouarenu Harpy30K MpeHa3HaAYCHbI TS
KOMMYTAaI[IFl HOMUHAJIbHBIX TOKOB
OTKJIIOUeHHs TOKOB K3

KOMMYTAIIUH TOKOB BO BCEX PEKHMAX

Pa3beauHuTeny npeqHa3sHadeHsl AU

CO3JIaHUs BUAMMOTO pa3phiBa IIPU PEMOHTE AEKTPOOOOPYJOBAHUS
KOMMYTAIIH JIFOOBIX TOKOB

ABTOMAaTUYECKOIO OTKIIIOYEHHS TOKOB

IepeBojia ¢ 0IHOM NapajieNbHOM BETBU HA JPYTYIO

PazbeauHuTENN BEIOUPAIOT 110

HOMHHAJIHBIM ITapaMeTpam

Harpys3Ke BTOPHYHBIX IIeTien
AJIEKTPOIMHAMUYECKON 1 TEPMHUECKOH CTOWKOCTH
XapaKTepUCTUKE TOKOOTpaHUYECHHS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beAMHHUTEINN. ..
pyOsimmero THma

HOJBECHOT'0 THIA

TOPHU3OHTAIIBHO - MOBOPOTHOTO THIIA

KaTsIIero TUIa

BaKyyMHOT'O THIIa




PazpequHUTENAME HE JOMYCKACTCS BBINOIHITE CIECAYIONINE ONEePaIiy
OTKJIIOYCHHUE U BKIIIOUEHHE HEHTpaieil TpaHCGOpMATOPOB B JFOOBIX PeXKUMaX
CO3JIaHHE BUIUMOTO Pa3phIBa B OTKIIOYEHHOH AJICKTPUIECKOH [eTn
OTKJIIOUCHHUE U BKIIOUCHHUE 3aPSIHOTO TOKA IITHH

OTKJIIOYEHHUE TOKa HArpy3Ku 1o 15 A mpu Hanpspkenun a0 10 kB
OTKIJIIOUYEHUE TOKA KOPOTKOTO 3aMbIKAHUS

Pa3zwequHuTENN BEIOUPAIOT IO

HOMHHAJIBHBIM [TapaMeTpam

Harpy3ke BTOPUYHBIX LeNen
JIEKTPOAUHAMHUYECKON U TEPMUUECKON CTOMKOCTH
XapaKTepUCTUKE TOKOOTPAHUUCHUS

KopoTko3ambikaTens - 3T0 KOMMYTAIlMOHHBIH anmapar...

MpeaHa3HaYeHHBIN ISl OTKIIIOYECHUS SIEKTPHUYECKOH 1IeNH B HEHOPMAJBHBIX peKUMax paboTsl TpaHcopmaTopa
NpeaHa3HAYEeHHBIN JUIsS OTKIIIOYEHUS IEKTPUUYECKOI ey IPU KOPOTKOM 3aMbIKaHUU

TIpeHa3HAYCHHBIN JUTS CO3/IaHUs HCKYCCTBEHHOTO KOPOTKOTO 3aMBIKaHUS B IIEMTH TpaHchopMaTopa Mpu BUTKOBOM 3aMbIKaHHU
BHYTpH TpaHc(opMaTopa ¢ HebI0 €ro JaTbHEHIIEro OTKII0YSHHUS

C CaMOBO3BpATOM IpeIHA3HAUYEHHBIH U1 CO3MaHHUs UCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHUs P BUTKOBOM KOPOTKOM 3aMbIKaHUH
NpeaHa3HaYeHHBIHN JUIsl yIPaBIEHUS JEKTPUUIECKOH Lenblo IPU KOPOTKUX 3aMbIKaHHUSAX

Otaenurenyu nperHa3zHauYCHbBI

JUTS. PYYHOTO OTKJIFOUEHHS 00€CTOUYCHHBIX Ierei

JUTSL pyYHOTO OTKJIFOUEHUS IIeTiel 1101 Harpy3Koi

TS aBTOMAaTHYECKOTO OTKIIFOYEHUSI 00ECTOYEHHEIX IIEei
JUISL TUCTAHIIMOHHOTO OTKIIFOUEHMS Lienell ¢ Harpy3Kou
JUTSL aBTOMATHYECKOTO OTKJIFOUEHUS TIeTIel 1101 Harpy3Koi

OTtaenutens OT pa3beIUHUTENS OTIUYAETCS
rabaputamu

CTIIOCOOOM TalIeHHs JTyTr

TUTOCKOCTBIO JIBHKECHUST HOXKEH

KOHTaKTHOM cucTteMoin

TPUBOJIOM

B otxmrouaronux anmapatax g0l kB He mpuMenseTcs cnoco0 rameHus Jyru
JIBUJKEHHME AYTH B MATHUTHOM I10J1€

MHOTOKPaTHbIA Pa3phIB LENU TOKA

raleHue Tyru B y3KHX LIEIsaX

YIUIMHEHUE TyTU

JieTieHe AIMHHOM Myry Ha psif KOPOTKUX

ABTOMaTHYECKUE BHIKIIOYATEIH IPUMEHSIOT B 2JIEKTPOYCTAaHOBKAX
no 1 kB

1o 6 kB

no 10 xB

BeIxirouarenu Harpy30Kk npeaHa3sHaueHbl IS
KOMMYTaI[UF HOMUHAJIbHBIX TOKOB
OTKIIIOUeHHs TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEKHMAX

Crioco0Bl rameHust MEeKTPUIECKOH TyTH UCTIONb3yeMble B anmapaTax 1o 1000 B

ralieHHe YTy B Ta3aX BBICOKOTO JaBJICHUS, ABMKEHHE YT B MATHUTHOM MOJ€, YIJIHHEHNE JyTH

yIAJIUHEHHE TYTH, IBM)KEHNE TYTH B MATHUTHOM I10JI€, TallleHUe TYTH B BaKyyMe

raleHue Iyru B BAKyyMe, yJUIMHEHUE yTU, JBI>KEHUE YT B MATHUTHOM I10JIE

JlelIeHHE IJIMHHOW AyTH Ha psjl KOPOTKUX, ralllieHue Iyr'd B Macie, YIUIMHEHUE 1yra

yIAJIUHEHHE TYTH, IBU)KEHNE TyTH B MAaTHUTHOM I10JIe, AeNeHNe JUIMHHON YTy Ha psii KOPOTKUX, TallleHHe TyTH B Y3KUX IIENAX

Jlis ramieHus 351eKTpUdecKoil qyru B annaparax 1o u Bsie 1000 B ucnons3yercs
raiieHue B dJerase

raiieHue IyTy B Macie

raleHue Iyru B BAKyyMe

TalIeH:ue YTy 3a CUeT CHHXPOHHU3AIMH MOMEHTa OTKIIIOUCHUS ¢ O€CTOKOBOH may3oi
TalleHue Iyra B y3KUX LIENsIX, yATHHEHUE OyTU

W3mepurensHble TpaHC(HOPMATOPHI TOKA MPETHA3HAUEHBI IS




N3MEPEHUS IEPBUYHBIX TOKOB
HU3MEPCHUA BTOPUYHBIX TOKOB
Hpeo6pasoBaHI/m NEPBUYHBIX TOKOB B CTAHAAPTHBIC BTOPUYIHBIC

M3mepurenbHble TpaHcHOpMaTOPB TOKA BEIOUPAIOT
10 HOMHMHAJIbHBIM ITapaMeTpam

10 KOMMYTAITHOHHOH CIIOCOOHOCTH

10 TEPMUYECKON U MIEKTPOAUHAMHYECKON CTOMKOCTH
MO0 XapaKTePUCTHKE TOKOOTPaHUIEHHS

0 Harpy3Ke BTOPUYHBIX IeTIeH

HH}I CHMIKCHUS TEMIICPATYPHI IJIABJICHUS BCTAaBKU B MPEAOXPAHUTEIIAX C HAIOJITHUTEIIEM UCTIOJIb3YCTCA
MeTautypradeckuii 3p(exT - Ha MOJOCKK MeIH HAIasHbI IAPHKH 0JI0BA

TPOPE3H, YMCHBIIAIOIINE CCUCHUE

YCTaHaBJIUBAIOTCA MapaICJIbHBIC TIJITAaBKUE BCTABKU U3 PA3HBIX MaTCpUaIOB

MUIACTHHBI [IEPEMEHHOTO CEeUCHHSI

HaII0JIHUTCIIb, KOTOpBIﬁ IpU ralliICHUU Oy’ OKUCIACTCA (_peaKI_[I/ISI MMPOTCKACT C MOIVIOIICHUEM BHCPFI/II/I)

B kauecTBe Marepuaia riaBkoi BctaBku npenoxpanureneit tuna IIKT ucnons3yror
cepebpo, afOMUHUN

aTIOMUHWH, CTaITb

MEb, ATIOMUHUNA

MeJib, CTalb

MeJib, cepedpo

IIpuMeHeHne KaKUX IUIaBKUX BCTABOK pa3peruactcsi?
KaJTHOPOBAHHBIX

HEeKaTHOPOBAaHHBIX

nro0oro TUma

B 3aBHCHMOCTH OT CUTYaIlHU{

Kak cnegyer BeIOMpaTh IpeIOXpaHUTETH?

M0 OTKJIIOYaroMIell cnoco6HOoCTH

0 BKJIOYAIOIIEH CIOCOOHOCTH

IO MPEeAEIbHO NOIYCTUMOMY TOKY, BOSHUKAIOILIEMY NP BKIOYeHUH Ha K3

BrI00op cxeM 3MeKTPOCHA0KEHUS 3aBUCHT OT
KaTEerOpHH NOoTpeduTeneit

pacyeTHO MOIIHOCTH

YAQICHHOCTHU OT UCTOYHUKA IMUTAHUS
KOJINYECTBA [TOACTAaHLIUI

PO3bI BETPOB

PazpnenbHast pabora IMHUIN U TpaHCHOPMATOPOB IPUHUMAETCS
C IIEJIBIO YBEJIMYCHHUS COTIPOTHBIICHUS 1, yMEHBIICHUS TOKOB K3
SKOHOMHH IEKTPOOOOPYTOBAHUSL

YMEHBLIECHHUS NOTEPh

CeueHns MPOBOJIOB | KW Kabenel BRIOMpAtoT
MO TEXHUYECKUM YCIOBHIM

0 Ha/ISKHOCTH

M0 S5KOHOMHYECKHM YCIIOBHUSIM

KaIlMTaJIbHBIM 3aTpaTaM

CeveHust IPOBOJOB U KU Kabenell BEIOUPAIoT
10 CTI0CcO0y MPOKITAAKA

10 HOMHWHAJIbHOMY HAIPSXKECHUTO

0 CTOMMOCTH

110 MTOTCPSIM HAIIPSAKCHUSA

Jlunust u3 kabesel, npeIHa3HaYeHHAs [UIs IePeIav ICKTPOIHEPTUU HA PACCTOSHIE HA3bIBACTCS
KaOeIbHbIN KaHal

KaOeapHasT THHUS

kabenpHas TpaHIIIes

Ka0OeabHas dcTaKaa

Pacmudpyiite mapky cunosoro xabens ACB 3*95
TPEX>KWIbHBINA Kabeb CO CBUHIIOBOM 000JI0UKOH ¢ METHBIMH KHJIAMH, TUIOIIAABIO ceueHus 95 Mm2




JIBYXKHIIbHBIN KaOellb CO CBUHLIOBOK 00O0JI0YKON C MEAHBIMHU KHUJIaMH, TJIOLIAIBI0 cedeHus 95 Mm2
TPEX)KUIIbHBIA KaOesb CO CBUHIIOBOM 000JI0UKO# ¢ allFOMUHHEBBIMHU JKUITAMH, TIIOIIAIbI0 CeYeHHUS 95 MM2

TexHUYECKHE YCIOBHS BEIOOpA CCUCHUH BO3IYIIHBIX M KAOCIBHBIX JIMHUI
MO HAarpeBy PacyeTHBIM TOKOM

YCIIOBHSIM KOPOHUPOBAHHUS

MEXaHUYECKOU MPOYHOCTH

KaIlMUTalbHBIM 3aTpaTaM

HarpeBy OT KPaTKOBPEMEHHOTI'O BblJeIeH s Tera TokoM K3

CTIoco0aM MPOKIIAAKN

NOTEPSM HalpsHKEHHS B HOPMAIbHOM U IIOCI€aBAPUMHOM PEeXKUMaxX

BLI60p O9KOHOMHUYECCKHU uenecoo6pa3H0r0 CCUCHUSA MTPOU3BOIAT
110 HOMHWHAJIBHOMY HAIPSAKECHUIO

10 SKOHOMHUYECKOH MIOTHOCTH TOKa

IMPUBCACHHBIM 3aTpaTamM

IO HArpeBy paCc4€THbBIM TOKOM

B 3aBuCMMOCTH OT Ha3HAYEHUS LIMHOIPOBOBI TOAPA3IACIIIOTCS
Ha MarucTpaibHble

Ha paclpeenuTeIbHbIe

Ha aBapuiiHbIe

Ha TPOJIIEHHbIE

Ha OCBETUTEIIbHBIC

Ha CMeIlIaHHbIe

ITpu Toxax 6osee 3000 A mpu CASTYIOMIUX CEUCHUSIX MPUMEHSIOT IIHHBI
KOopoOUaThIe

MPSIMOYTOJIBHBIE TPEX MOJIOCHBIE

HPSMOYTOJIBHBIC IBYX TTOJIOCHBIE

KpYIJIble
IPSMOYTOJIbHBIE OJHOIOIOCHBIE

TpanchopMaTOpbl TOKa He BHIOUPAIOT 110 CIICAYIOIIEMY YCIOBHIO
0 KJIACCY TOYHOCTH

0 TOKY

10 BTOPUYHOM Harpyske

110 HaHpH)KCHI/I}O

10 OTKJIIOYAFOIIEH CIIOCOOHOCTH

W3mepurenbHbIe TPaHC(HOPMATOPEI TOKA BEIOHPAIOT
10 HOMHHAQJIBHBIM IIapaMeTpam

0 KOMMYTAI[HOHHOH CIIOCOOHOCTH

M0 TEPMUYECKOH U NMEKTPOJUHAMHICCKON CTOUKOCTH
10 XapaKTEPUCTHKE TOKOOTPAHHICHHS

0 Harpy3Ke BTOPUYHBIX IeTIeH

TpanchopmaTops! ToKa pesHa3HaYCHbI

UL IpeoOpa3oBaHusI HEPBUYHOTO TOKA /10 3HAYCHUH Hanbouee yIoOHBIX UII H3MEPUTEIBHBIX IPHOOPOB

JUISL OT/EJICHUS IEPBUYHBIX IeMel OT BTOPHYHBIX

JUIsl IpeoOpa3oBaHusl TOKa B IEPBUYHBIX LIETISX

JUTs IpeoOpa3oBaHusI MEPBUYHOTO TOKA JI0 CTAHAAPTHBIX BETHYHH M JUTS OTJCICHIS IEPBUYHBIX [EMTe OT BTOPUYHBIX
JUISL BBIPaBHUBAHUS TIEPEMEHHOTO TOKa

Kaxkye cxeMbI IPIMEHSIOT IIPH PABHOMEPHOM PACIIpeeIICHIH HArPY3KH N0 TUIOMIaIn?
paauatbHbIC

MarucTpajibHbIe

CMeEIIaHHbIC

KOJIBIIEBBIC

pacrnpenenuTeIbHbIe

Kakune cxeMbl JJIEKTPUIECKUX CeTeH MPUMEHSIOT MPY HAIWYHUU TPYII HArPY30K C HEPAaBHOMEPHBIM PACIIPEICICHUEM UX TI0
IUTOMIAIN mmexa?

pazmanbﬂme

MarucTpajibHbIe

CMCIIIAaHHBIC

KOJIBLICBBIC




Kaxumu moctonHcTBaMu 0071a1al0T MarkCcTPaabHBIE CXEMBI DJIEKTPHUUECKHUX CEeTeH?
HaJEXKHOCTh

MpOCTOTa

JIeIIeBU3HA

BBICOKast THOKOCTE CETH

BCE MEPEUYHCIICHHOE

Kaxumu HegoctaTkamMu 001aJar0T paguaabHble CXeMbI?
HEPKOHOMUYHOCTH

OTpaHUYEHHAs THOKOCTh CETH

HeOOoIbIIast HaEKHOCTh

I'onoBo# pacxoa MEKTPOIHEPTUH NPENIPUATHEM YUUTHIBACTCS
MOJIHOHM pacyeTHON MOIIHOCTHIO

YCTaHOBJIEHHOH MOLIHOCTBIO

CPEIHET00BOM MOLHOCTHIO

T'omoBoe unciio 9acoB pabOTHI MPEAPUATHS 3aBUCHUT OT
MOIITHOCTH MOTpeduTenei

KaTeropuy HaJeXKHOCTHU B 3JIEKTPOCHA0KCHUH
CMEHHOCTH TIPEATIPUATHS

Xapaxrepa IIPOH3BOACTBA

TEXHOJIOTUYECKOT0 Ipoliecca

B kakux ciaygasx 000CHOBAaHO COOPYXEHHE 3aKPBITHIX TOACTAHINH?
IpPU CTPOUTENBCTBE MOACTAHIUH ITyOOKOTO BBOJA

IPH PACIIOIOKCHUM HA CEIMTEOHON TEpPUTOPHHU ropoa

B 30HaX POMBIIIUIEHHBIX YHOCOB

HpU HEOOXOUMOCTH CHIDKEHUSI yPOBHS IIIyMa

HET BEPHOTO OTBETA

Jomyckaercs 11 IpUMEHEHHE TPOCOBBIX MOJIHUEOTBOA0B HAa OPY 35 kB u BbilIe?

HE JOIyCKaeTcst

Jommyckaercs Ha Bcell Tepputopuun OPY

JIOIIyCKaeTcs TOJIbKO HaJl OLUMHOBKOM, €CIIM 30HBI 3aIlIUThI CTEPIKHEBBIX MOJIHUEOTBOIOB HE 3aKPBIBAIOT BCIO Teppuroputo OPY
JIOIIyCKAeTCs TOJIbKO HaJl CEKLMAMU U HIMHAMH

Kommiencupyromue ycrpoiicTBa, MOIIHOCTh KOTOPBIX YUUTHIBACTCS MIPH OMPEEIICHUH TOJTHONW pacuyeTHOW MOIIIHOCTH, IPUMEHSETCS
JUIS1 KOMITEHCAIIMH €EMKOCTHBIX TOKOB

JUISL KOMITEHCAIIMM pEaKTUBHOM MOIITHOCTH

JI71s1 KOMIIEHCALIMH TTOTEPh MOIITHOCTH

Onpenenenue MOIHOCTH KOMIICHCUPYIOIINX YCTPONCTB B CETH HampsbkeHueM 1o 1 kB ocymecTsusiercs o
yCIIOBHIO OanaHca peakTUBHOM MOIIHOCTH Ha mrHax HH nexosbix TIT

YCJIOBHUIO OayaHca akTUBHOW MOITHOCTH Ha muHax [TIIT

yCIIOBUIO OanaHca MoJIHOW MOITHOCTH Ha muHax [TITT




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Kputepuu ouieHuBaHus OTBETA HA DK3aMEHE
O1eHKa «OTIMYHOY» BBICTABIIAETCS, KOTAa 00yJaroUiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIaJEeT
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAaHHBIE BBIBOBI H 000OIICHUS, IIPHBOIUT IIPUMEPHI, TIOKa3kIBacT CBOOOTHOE BIIaCHHE

MOHOJIOTHYECKOH PEYBI0 U CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOMINE BOIPOCHL.

O1eHKa «XOPOILO» BBICTABISETCS, KOrja 00ydaromuics JeMOHCTPUPYET IIPOYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEpMUHOJIOTUEH, JeNIaeT apryMEHTHPOBAHHBIC BHIBO/IBI M 0000IIECHYS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIACT HECYIIECTBEHHBIC
OIIMOKH, KOTOPBIE OBICTPO UCIIPABIISIET CAMOCTOSTEIBEHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH ITPEIogaBaTeIeM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABIISIETCS, KOT[a 00yJaIoIUiics HErTyOOKIe TEOPETUIECKHE 3HAHUS, IPOSBIISAET cIabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBJICHUN U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbBIC BHIBOJIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBACT HE TOCTATOYHO CBOOOIHOE BIIaJICHUE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
W3JI0KCHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCIIPABUTH TOJIBKO NP KOPPEKINH MPEIIOaBaTEIeM.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIICTCS, KOTIa 00yJaromuiica AeMOHCTpUPYeT He3HAaHHE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT JieNaTh apryMEeHTUPOBaHHbIE BHIBOBI U IPUBOIUTH IPUMEPEI, HE BIaJE€T TEPMHHOJIOTUEN, IPOSBIISET OTCYTCTBHE
JIOTHYHOCTH U TTOCIIE0BATENEHOCTHIO U3IIOKEHNS, AENNAeT OIINOKH, KOTOPEIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
IIPENOaBaTEIEM.
IIpoxokaeHne KOHTPOIBHOTO MEPOTIPUATHS IO caue PK3aMEeHa CUMTAETCs BBIMOIHEHHBIM YCIIEITHO, €CIIH P €r0 OLIEHUBAaHUU
HOJTy4YeHa OLIEHKA HEe HHXKE «YIOBIETBOPHTEIBHON.

IIpu olleHUBaHUK KOHTPOJIBHOM PabOTHI HCIONB3yeTCsl OMHAPHAS CUCTEMA!
"3a4TeHO" BBICTABIISICTCS, KOTIa 00yJaroHMiiCst IPaBHIIBHO BRIOJIHWI He MeHee 60 % oT o0beMa 3a1aHus.
"He 3a4TeHO0" BBICTABIIACTCS, KOT/Ia 00YJAIOIINICS IPaBHIIBHO BRITIOIHIII MeHee 60 % oT o0beMa 3a1aHus.

Ipu oreHUBaHUM TaOOPATOPHBIX PAOOT UCIONIB3YeTCsl OMHAPHAS CHCTEMA!
"3a9TeHO" BBICTABIIACTCS, KOT/Ia 00YJaIONIMIACS MPABUIBHO BBITIOIHII HEe MeHee 60 % oT o0beMa 3a1aHusl.
"He 3a4TeHO0" BBICTABIIACTCS, KOT/Ia 00yJaOMNiicS IPaBUIIBHO BRIMOIHIII MeHee 60 % oT o0beMa 3a1aHus.

HpI/I MOBCACHHUH 2K3aMC€HA B ATUCTAHIUOHHO KPUTCPUAMHA OLICHKU ABJIAKOTCA:

«OTauuHO»: INonyuernune 6omee 90 % OGamIOB MO TECTY NMPH BHINOJHEHUH TECTa 3a PETTIAMEHTHPOBAHHOE BpPEeMs
«Xopoo»: Honyuernue ot 75 mo 90 % OamnoB MO TECTY IpPHU BHINOJHEHHH TECTA 34 PEITIAMEHTHPOBAHHOE BPEMs
«Y IOBIIETBOPUTENBHOY: [onydenue ot 50 no 75 % GanI0B MO TECTY NPH BBHINOJHEHUH TECTa 3a PErJIaMEHTHPOBAHHOE
BpeMs
6. YHEBHO-METOJNYECKOE 1 THOOPMALIMOHHOE OBECITIEYEHHUE
6.1. Pexomenayemas jurepartypa
6.1.1. OcHoBHas iuTEpaTypa
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmoreka M3parenscTBO, TO1, 3I11. aapec
JI1.1 | beicrpunkuii I'.®. OCHOBBI PHEPTETHKA: YICOHHUK Mocksa: Knopyc, 2012,
JI1.2 | JLU. ITyrau, ®.A. Herpaguunonnas sHepreTuxa Uzn-so HI'TY, 2006,
Cepant, [1.®. CepanT |— BO30OHOBIIIEMbIE
WCTOYHHKH, HCTIOJIB30BaHHUE
6romMacchl, TepMOXUMUYECKast
MOJITOTOBKA, 3KOJIOTUYECKast
0e3omacHOCTh: yaeOHOe
nocobue
JI1.3 | Kynunos A.A. TenioBbI€ AMEKTpUUECKUE Mocksa: UHOPA-M, 2013,
ctaHuuu. Cxemsl 1
o0opynoBaHue: yaeOHOE
nocobue
JI1.4 |B.IIL T'openos, C.B. OO6mas sHepreruka. Ku. 1. Mockgsa, bepnun: {upexr-Menua, 2016,
T'openos, B.C. ATnbTepHATUBHBIC HCTOYHHKH http://biblioclub.ru/index.php?
T'openos u ap. , o SHEPTHH: YICOHHK page=book&id=447693
pen. B.II. T'openoga,
E.B. lBanoBo#
JI1.5 | Cubuxkun 0.1 OCHOBBI ANIEKTPOCHAOKEHHS Mockga ; bepnun: J{upexr-Menua, 2014,
00BEKTOB: yueOHOE TocoOne http://biblioclub.ru/index.php?
page=book&id=229842
JI1.6 [H.IL I'yxos, B.A. CucteMsl SNIeKTPOCHAOKECHUS : Hosocubupck: HI'TY, 2015,

OnbxoBckuid, JI.A.
ITaBnroueHko

YU4eOHHK

http://biblioclub.ru/index.php?
page=book&id=438343




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.7 | Cysopun A.B. [Ipuemuuku u notTpeduTenn Kpacuospck: Cubupckuii peaepanbHblit
3IIEKTPUIECKON DPHEPTUN YHUBepcHTeT, 2014,
CUCTEM 3JIEKTPOCHA0KEHUS : http://biblioclub.ru/index.php?
yuebHOe ocobue page=book&id=364591
JI1.8 | Cubukun M.IO. Texnonorus Mocksa, bepnun: {upexr-Menua, 2014,
SHEProcOePeIKEHUS : yICOHHK http://biblioclub.ru/index.php?
page=book&id=253968
JI1.9 | Cubukun 0.1 OCHOBBI TPOEKTUPOBAHUS Mockga ; bepnun: Jupexr-Menua, 2016,
AIIEKTPOCHAOKEHHS http://biblioclub.ru/index.php?
MPOMBIIIJICHHBIX U page=book&id=459494
TpayKIaHCKUX 3TaHHUH :
y4eOHUK
JI1.10 | BeicTpuukuii O6mas sHepreruka. OCHOBHOE M.: KOpaiit, 2019,
I'.®.,I'acanramxuen obopynoBaHue: y4eOHUK
I'.T"., KoxxnueHkoB
B.C.
6.1.2. lono/THUTeILHAS JINTepPaTypa
ABTOPEI, COCTaBUTENIN 3arnaBue bubnnoreka W3paTenbcTBO, TOM, 371. aapec
JI2.1 |Macrenanos A. M. TommMBHO-3HEPTEeTHUECKUI Mockga: Oueprust, 2009,
komIuiekc Poccun Ha pybexe http://biblioclub.ru/index.php?
BEKOB: COCTOSTHHE, MPOOJIEMBI 1 page=book&id=58379
nepcnextussl pa3sutus (T. 1. :
CTIPaBOYHO-aHATUTHICCKIH
cOOpHUK
JI2.2 | bymyes B.B. Onepreruka - 2050 Mocksa: Dueprus, 2007,
http://biblioclub.ru/index.php?
page=book&id=58367
JI2.3 |IIpuBanos B.B. OKCIUTyaTaus JIMHUN Mockga ; bepnun : Jupexkr-Menua, 2017,
ANIEKTpOTIepead CHCTEM http://biblioclub.ru/index.php?
3NIEKTPOCHAOXKEHUS : yueOHOe page=book&id=481650
nocobue
JI12.4 | Anekceenkos C.O. TomIMBHO-3HEPreTHUECKUI Mocksa: FOHUTHU-JJAHA. 3akoH u
komruiekc Poccun. TIpoGiemsl npaso, 2016,
U TEHACHIUH Pa3BUTHUS PbIHKA: http://biblioclub.ru/index.php?
MoHoTpadus page=book&id=446538
JI2.5 | KneBuos A.B. CpeactBa onTUMHU3aLUU Mocksa :COJIOH-TIPECC, 2009,
MOTpPeOIeHNS IEKTPOIHEPTHH: http://biblioclub.ru/index.php?
CIPaBOYHO-MH(OPMAITOHHOE page=book&id=117678
nocobue
6.1.3. MeTtoanueckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmoreka M3parenscTBO, TOA, 311. aapec
JI3.1 | JdaBeimkua M.H. OO01mmast SHepreTHKa: Hosotpounk: HO HUTY MUCuC, 2013,
MeToandeckue ykasanus Kk PT'P ttps://lms.misis.ru
6.2. [lepeuyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOH ceTn « AHTepHET»
31 | Onexrponssni kypc LMS MOODLE https://moodle-nf.misis.ru
32 |Hayunas 6ubmmoteka eLibrary https://www.elibrary.ru
73 | Hayunas 6uGnmorexa KubepJlennnka https://cyberleninka.ru/
6.3 IlepeueHb MporpaMMHOro odecneyeHus
I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
1.3 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
1.4 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
1.5 |Micro-Cap 10 Evaluation
1.6 | Microsoft Teams
1.7 |Zoom
I1.8 | bpayzep Opera
I1.9 | Bpayszep Yandex




I1.10 | WinDjView 2.0.2
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX
M.l |energybase.ru - katajuor 31eKTpOCTaHIMH (ATOMHBIX, THIPABIMYECKHX, TEIUIOBIX U JIp.) U NOJCTaHIUI MHUPa;
N.2 |window.edu.ru - eqrHOE OKHO JOCTYIa K 00pa30BaTeIbHBIM pecypcaM
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ay, | Haznauenue OcHaienune

113 VYueOHas mabopatopusi (kommbeloTepHBIH | KoMmuekr — yueOHOM  mebemm Ha 12 MmecT i

KJIacc) oOydaromuxcs, 12 CTaIMOHApHBIX KOMIIBIOTEPOB  UIS
CTYJICHTOB, 1 CTallMOHAPHBII KOMIIBIOTEP JuIst
mnpenogasatens (y BCeX BBIXOJ B HMHTEPHET), MPOEKTOP,
9KpaH HACTCHHBIH, KOMMYTaTop, JOCKa ayJuTOpHas
MenmoBasi, BeO kamepa Logitech, moctym k 3JOUOC
Yuusepcurera MUCHC 4yepe3 nuuHBIA KaOMHET Ha
miarpopme LMS Canvas u Moodle, umeH3nOHHBIC
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

211 VYueOHas  aymutopuss i1 3aHATHH | KoMmuiekr  yueOHOM — mebemm Ha 44 wMmecT A
JIEKIIHOHHOTO THIIA, MPaKTHYECKHUX | OOydarommxcsa, 1  CTaIMOHApHBIA  KOMIIBIOTEp IS
3aHATHI MPEeNoAaBaTens C BBIXOJIOM B HHTEpPHET, MPOEKTOpP, 3KpaH

HACTCHHBIH, [IOCKa ayluTOpHAas MenoBas, BeO Kamepa,
KOJIOHKHM, JIMIEH3HOHHBIe mporpamMMmel MS Office, MS
Teams, antuBupyc Dr.Web.

211 VYuebnas  aymuropus  uid  3aHATHH | KomMmuiekr  yueOHOM  mebemm Ha 44 mecT A
JIEKIIHOHHOTO THUIIA, IOPaKTUYECKUX | oOydarommxca, 1  CTaIMOHApHBIA  KOMIIBIOTEp IS
3aHATHI MIPEnoAaBaTens C BBIXOJIOM B HHTEpPHET, MPOEKTOpP, 3KpaH

HACTEHHBIH, JIOCKAa ayAWTOpHAs MenoBas, BeO Kamepa,
KOJIOHKHM, JIMIEH3HOHHBIe mporpamMMmel MS Office, MS
Teams, antuBupyc Dr.Web.

224 VYuebnas mabopartopus (xommbioTepHBIH | KoMmiekr — yueOHOM  mebemn Ha 12 mecT g

KJacc) oOywaronuxcsi, 12 cTalMOHApHBIX KOMIIBIOTEPOB  JJIst
CTYJEHTOB, 1 CTallMOHAPHBII KOMITBIOTEP JuIst
npernoiaBatenst (BCe C BBIXOJIOM B HHTEPHET), MPOEKTOD,
9KpaH HACTEHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MenoBas, BeO kamepa, goctyn k DOUOC VYHuBepcurera
MUCHUC 4epe3 nuuHblii kabuHer Ha miarpopme LMS
Canvas u Moodle, munen3uonnsie nporpamMel MS Office,
MS Teams, antusupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA J1JIS1 OBYYAIOIIUXCSA

B npouecce n3ydeHns AUCUUILTHHBI BBIACIAIOT Ba BUIA CAMOCTOSITENbHON pabOTHL: ayTUTOpHAs U BHEAYAUTOPHAs. AyTUTOpHAs
CaMOCTOSITENIbHAs Pad0Ta MO TUCHHUILIMHE BHIIOJIHSCTCS Ha yIeOHBIX 3aHATHAX IO PYKOBOACTBOM IIPEIO1aBaTENs.
BueaynuropHas

CaMOCTOsITeNIbHAs paboTa - IaHupyemas yueOHast pabora 00yJaromuMcesl, BBINOJIHACMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
IPH METOANYECKOM PYKOBOJICTBE MPETIOABATENs, HO O€3 €ro HEMOCPeACTBEHHOTO ydacTus. CaMocTosITeNnbHas paboTa, He
IpeIyCMOTPEHHAs IPOrpaMMON yueOHOI JUCIUIIINHEI, PACKPHIBAIOIICH M KOHKPETU3UPYIOLIEH ee CoJIepiKaHne, OCYIIECTBIICTCS
00y4aroIMMCsl HHUIIUATABHO, C LIENBI0 peain3alii COOCTBEHHBIX YUCOHBIX U HAyYHBIX HHTEpecoB. i 6onee 3h(heKTHBHOTO
BBITIOJIHEHHS CAMOCTOSTENIBLHOM pabOTHI 110 AUCIUIUIMHE MPETIOJaBaTellb PEKOMEHIyeT HCTOUYHUKH I pabOThI, XapaKTepH3yeT
Han0oJjee palroOHAIBHYIO METOAUKY CAMOCTOSITENIBHON PabOThI, IEMOHCTPUPYET PAHEE BBIMOIHEHHbIE 00YJarOUMHUCS PaOOTHI 1 T.
1. Bunel 3apanuit 14 BHEAyTUTOPHON CaMOCTOSTENbHON pabOThI, HX COAEPIKaHHUE U XapaKTep MOTYT UMETh BAPUATHBHBIN U

I depeHIMPOBaHHbIA XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0cOOeHHOCTH oOyuatomerocst. CamocrosTenbHas paboTa MOXeT

OCYIIECTBIATHCS MHIUBHAYATbHO WU IPYIIIAMH CTYAEHTOB online U Ha 3aHATHSAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKH CaMOCTOATENBHOM PabOThI, ypOBHS CI0KHOCTU. KOHTPOIIb pe3yabTaTOB BHEAYJUTOPHOI CaMOCTOSITENbHOM paboThI

OCYITECTBIIETCS B IIpeAenax BpeMEHH, OTBEICHHOTO Ha 00s3aTeIbHBIC YIeOHbIE 3aHATHA 10 TUCIUIUIHHE Ha MPAKTHICCKIX,
71a00PaTOPHBIX 3aHATHAX.




