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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

00BEKTOB AIEKTPOIHEPTETUKH.

OHCPIUU HaA JJICKTPOCTAHUUAX PA3JIMIHOTO TUIIA; O COBPEMCHHBIX CUCTEMAX KOHTPOJIA PCIKUMOB pa6OTLI O60pyI[OBaHI/I${

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Brox OIT: b1.B.JIB.01

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

2.2 JuciumianHbl (MOXY/IM) U MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHOW THCHUIINHBI (MOAYJIS]) HEOGXOTHMO KaK

NpeanecTByIoNIee:

2.2.1 |IIpowu3BoAcTBEHHAs MPAKTHKA MO HOIYyIEHHIO IPO(EeCCHOHATBHBIX YMEHUH U OIBITAa IPO(ECCHOHATBHO AeATeTbHOCTH

2.2.2 | AuzaitH web-npHiIoKeHUH

2.2.3 |IloaroroBka K MpoIEAype 3aIIUTHI U 3aIIUTa BEITYCKHOW KBATM(HUKAITMOHHON pabOTEI

2.2.4 |IIpepnuninoMHas pakTHKA

2.2.5 |Pazpaborka UI/UX

2.2.6 | CpencrBa HHPOPMATH3AINH B METALTYPTHA

2.2.7 |CpencrBa nHpOpPMaTH3AIMN B YHEPTETHKE

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

IIK-3: CnocodeH co31aBaTh HH(POPMANMOHHYIO MO/I€/1b, OCYLIECTBJATH MOJ00P HHCTPYMEHTAJIBHBIX CPEACTB, OLICHHBATH

ux 3¢ dekTUBHOCTH

3HaTh:

TIK-3-31 meTonsl pacyera pe>KUMOB padOTHI TEIUIO- U AIEKTPOIHEPTETUUECKUX YCTAHOBOK

ITK-3-32 mapameTpsl ¥ XapaKTEepUCTHKH PEKUMOB pabOTHL; paCUeTHBIC COOTHOIICHUS [UIS ONPEIeIICHIUS TapaMeTPOB PEKUMOB,;

METOJBI pacucTa peKUMOB pa60TI)I TCIJIO- U DJICKTPOIHEPTETUICCKUX YCTAHOBOK

[1K-3-33 ocHOBHEIE OIIpeAeICHNS U TIOHATHS B chepe PYHKIIHOHUPOBAHUS PA3INIHBIX BUOB SHEPTETHUECKUX YCTAaHOBOK,
po0IeMbl SHEProcOepekeHNs U OCHOBHBIE ITYTH MX PEIICHHS.

YMmerb:

[IK-3-Y1 monenupoBath 0OBEKTHI PHEPTETUKU U UX KOMIIOHEHTHI C UCIIOJIB30BAHUEM KOMIIBIOTEPOB

ITK-3-VY2 onpenensats peskxuMbl 3HePro3hHeKTUBHO HKCIUTyaTAIlUH U ITapaMeTPBI KPUTHIECKOTO COCTOSIHUS 000pYIOBaHHS

[IK-3-¥Y3 00bACHATH (pu3ndecKre OCHOBHI (PYHKIIMOHUPOBAHUS PA3IUIHBIX BUAOB TEIJIOIHEPTeTHIECKUX YCTAHOBOK,
AHAJIM3UPOBATH MPOLECCHI B TEIIOIHEPIETUUCCKUX YCTAHOBKAX B PA3INYHBIX PeXKUMaxX paboThI

Baagernb:

ITK-3-B1 MeToamMu 1 METOJTUKAMH pacyeTa PeKUMOB paOOThI AJIEKTPOIHEPTETUIECKOTO 000PYIOBAHUS

[1K-3-B2 ocHOBHEIMH cITOCOOaMH peann3aui SHeprocoeperaroniux pexkKMOB 3KCIUTYaTallny TEIIOYHEPTeTHIECKOT0
00opynoBaHus

[IK-3-B3 MeTomamMu TEOPETUUECKOTO U SKCIEPUMEHTAIBHOTO UCCIeI0BaHUS 00ObEKTOB SHEPTETUKU

4. CTPYKTYPA U COAEP)KAHUE

Kon Haumenopanue pasnenop u | Cemectp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM
3aHATHUSA TeM /BUA 3aHATHSA/ / Kype HHIMKATOPHI H 1.
KOMIIeTeH it pecypcesl

Boimoan
sieMble
padoThI

Pa3nen 1. BBenenne.
CoBpeMeHHOE COCTOsTHHE
IHEPreTUKHU




1.1

CoBpeMeHHOE COCTOSTHHE
sHepreTHku B Poccun u 3a
pyboexxoM. Pecypcrr sHeprum
Ha 3emJie u sHeprodazanc
MPOM3BOJICTBA IIEPBUYHBIX
sHEpropecypcoB. EquHUIIED
M3MEPEHHs B SHEPTETHKE.
TonnuBHO-3HEPreTUYECKUI
komiuiekc. CriocoOb! u
METOJIBI BEIPAOOTKH
saeprumn. /JIex/

[K-3-31 IIK-3-
32 TIK-3-33

JI1.8J12.3
J12.6J13.1
510520354
35

1.2

OCHOBHBIE TTOJOKEHHS
TEPMOJMHAMUKH U TEILIOBOM
sHepreTHkd. Pabodee Teo,
napamerpsl 3aKOHOB
TEPMOIMHAMUKH.
TepMmoTuHaAMIYECKUE IIHKIIBL.
OCHOBHBIE pacu€THbIE
HPOrpaMMBl, HCTIOJIb3yeMbIE
B TEILIO- U
anekTposnepreruke. /Cp/

[K-3-31 IIK-3-
32 TIK-3-33
[IK-3-V1 IIK-3
-Y2 IIK-3-V3
I1K-3-B1 IIK-3
-B2 TIK-3-B3

JI1.8J12.3
JI2.6J13.1
3105203354
95

KM1

Paznen 2. Herpaaguunonnas
M BO300HOBJIsIeMas
IHepreTHKa

2.1

TpaaunOHHbBIE U
HETPAUI[HOHHBIE,
BO300HOBIISIEMEIE U
HEBO300HOBIISIEMBIE
HCTOYHUKH
suepruu. [IpuHIum paboTet
TUAPABIMYECKUX, BETPOBBIX
M COJIHEYHBIX
aneKTpocTanImid. /JIex/

I1K-3-31 TIK-3-
32 TIK-3-33

JI1.8J12.3
JI2.6J13.1
010209354
95

2.2

HUccnenoBanne paboTh
COJIHEYHOH 3JEKTPOCTaHLIMU.
HUccnenoBanue paboTs
BEHTUJISITOPHOM
anexTpoctaniyu /J1ad/

10

[IK-3-B1 IIK-3
-B2 IIK-3-B3

JI1.8J12.3
J12.6J13.1
0103023334
95

P1

23

OCHOBHBIE COJTHEUHEIE,
BETPOBBIE, THAPABINIECKHE,
HPUIIUBHBIE U
reoTepMajbHbIC
3JIeKTpocTaHuuy B Poccuu u
3a pyoexxoM. [Ipunnun
paboTHI TeOTEPMAaNbEHON
IIEKTPOCTAHIINH.
[IporpamMmMbl MOI€IMPOBaHHUS
3NEKTPOCTAHIIUI
HETpaJiulIIOHHON
SHEPTeTHKH.
MaremaTtHueckasi MOJIeNb
BETPOBOM 3IEKTPOCTAHIINH B
cpene Matlab. /Cp/

TIK-3-31 IIK-3-
32 TIK-3-33
MK-3-¥1 IIK-3
-Y2 IIK-3-V3
IK-3-B1 IIK-3
-B2 TIK-3-B3

JI1.8J12.3
J12.6J13.1
01023354
95

KM1

P3

Pasnen 3. TenjioBblie 1
aTOMHBIE YJIEKTPOCTAHIHHI

3.1

CrtpyKTypa NpoU3BOACTBA
JNEKTPUYECKOHN SHEPTUH B
Poccun. TexHomorndyeckme
CXEMBI U TEXHUYECKHE
rapameTpsl TEMIOBBIX U
ATOMHBIX JJIEKTPUIECKUAX
cranuuit. Knaccugukanms
TETJIOBBIX AIEKTPOCTAHIINH.
OcHoBHOE 000pyIOBaHKE
TEMIOBLIX H aTOMHBIX
aNeKTpocTaHuid. /JIex/

I1K-3-31 TIK-3-
32 TIK-3-33

JI1.8J12.3
JI2.6J13.1
0102232354
95




32

W3zydenue paboThI
MPUHIUIHAATBHOM
TEXHOJOTHIECKOH CXEMBI.
Mertoauka pacuera
OCHOBHOTO CHJIOBOTO
obopynosanus Ha TOC u
ADC. /Mp/

MK-3-¥1 IIK-3
-Y21IK-3-Y3

JI1.8J12.3
J12.6J13.1
510520354
35

P3

33

[TapoBoii koTesn, MPUHIUI
paboThI, OCHOBHBIE
TEXHUYECKUE TTaPAMETPBI.
IMTapoBas TypOwMHA, IPHUHIIAI
paboThI, IPUMEHEHUE HA
TOC n ADC.
Knaccugukaryss 0CHOBHOTO
1 BCIIOMOTATEIIFHOTO
obopynosanus TOC u ADC,
TEXHHYECKUE
XapaKTepUCTUKU. S nepHbIi
peakTop, IPHHITUI PaOOTEHI,
K1accu(UKanus, OCHOBHBIE
TEXHHYECCKUE TTAPAMETPEI.
Xpanenue, nepepaboTka,
TPaHCIIOPTHPOBKA
0TpabOTaHHOTO SIIEPHOTO
ToruuBa. OCHOBHBIE
MEPOIPHUATHS 110 3aIIUTE
OKpY’KaroIlleH cpessl,
npuMensieMsle Ha TOC u

ADC. /Cp/

TIK-3-31 IIK-3-
32 IIK-3-33
MK-3-¥1 IIK-3
-Y2 IIK-3-V3
IIK-3-B1 IIK-3
-B2 TIK-3-B3

JI1.8J12.3
JI2.6J13.1
0103023354
35

KM1

P3

Pa3gen 4. Buyrpunexosbie
JJ1eKTpHYecKHe ceTH

4.1

OCHOBHBIE CXEMBI LIEXOBBIX
TpaHC(OpPMaTOPHBIX
nojcranuuil. Meronuka
BbIOOpA YUCIIa U MOLTHOCTH

LEXOBBIX TPaHC(HOPMATOPOB.

OcHOBHOE
ANEKTPOOOOPYIOBaHNE
eXOBBIX cereil. /JIex/

[IK-3-31 IIK-3-
32 TIK-3-33

JI1.8J12.3
JI2.6J13.1
01023354
95

4.2

BE160p 4HCIa 1 MOIIHOCTH

IIEXOBBIX TPaHC(HOPMATOPOB.

Be160p ceueHust MpOBOIOB,
Kabenel ¥ LIMH 10
HarpeBy. /IIp/

IK-3-¥1 IIK-3
-Y2 [IK-3-V3

JI1.8J12.3
JI2.6J13.1
010323354
95

P3

43

Uccnenoranue
BBICOKOBOJIBTHOT'O
TpanchopmaTopa /J1ad/

[1IK-3-B1 IIK-3
-B2 IIK-3-B3

JI1.8J12.3
JI2.6J13.1
0103023334
95

P2




44

Knaccugukanus nomemnieHuit
1 HapY>KHBIX YCTAHOBOK I10
OKpYKaroIen cpere.
CTpyKTypa EeXOBBIX
UIEKTPUUECKUX CETeH.
KoHcTpykTuBHOE
BBITTOJTHEHHE BHYTPHUIIEXOBBIX
JIIEKTPUYECKUI1 CEeTel.
OcHOBHOE
AIIEKTPOOOOPYIOBaHNE
LEXOBBIX ceTell. Brioop
CeueHHs MPOBOJHUKOB IO
SKOHOMMYECKOH MJIOTHOCTU
TOKa | TI0 TIOTepe
HanpsbkeHus. Pacuer cereit
OCBETUTENbHBIX
HIIEKTPOYCTAHOBOK.
Kaprorpamma Harpy3ox.
Haznauenue u ocobeHHOCTH
NEKTPUUECKUX CeTel
BHYTpPH3aBOJICKOTO
ANEKTPOCHAOKEHHS
HanpspbkeHueMm Boimie 1000 B.
CxeMBbI 1 OCHOBHOE
AIIEKTPOOOOPYIOBaHNE
TJIABHBIX TOHU3UTEIBHBIX
nojcranuuii. Koncrpykuuu
pacIpeneTuTenbHBIX
ycrpoiicts. Bo3nyiinsie
nuHun. KabenpHbIe TMHUH.
Toxomposoasr. /Cp/

[K-3-31 IIK-3-
32 TIK-3-33
[IK-3-V1 IIK-3
-Y2 IIK-3-V3
IIK-3-B1 IIK-3
-B2 TIK-3-B3

JI1.8J12.3
J12.6J13.1
510520354
35

KM1

P3

Pazpgen 5.
JHeprocoepekeHne.
JHeproayaur u
IHEPrOMEeHeIKMEeHT

5.1

DHepreTu4ecKui
MEHEDKMEHT | aymut. Llenn,
3aJa4i, 0COOCHHOCTH
MpUMEHEHUs 1 BUBL. /JIek/

I1K-3-31 IIK-3-
32 IIK-3-33

JI1.8J12.3
JI2.6J13.1
0103023334
95

52

DHeprocbepexeHue B
MPOU3BOJICTBE U OBITY.
OCHOBHBIE TEXHOJIOTHH,
pUMEHSIEMBIC B
SHEProCOCPEIKESHHN.
BropuuHsle 3HEpropecypcesl,
MPUMCHEHHE,
knaccugukanms. Csi3b
SHEPTOCOEPEIKEHNUS C
9KOJIOTHEH MJIAaHETHI.
OCHOBHBIC HCTOYHUKH
BO3JICHCTBUS HA
OKPYXAFOIIYIO Cpey M UX
cumkenue. /Cp/

I1K-3-31 IIK-3-
32 IIK-3-33
[K-3-¥1 IIK-3
-Y21IK-3-Y3
[IK-3-B1 IIK-3
-B2 IIK-3-B3

JI1.8J12.3
JI2.6J13.1
013023334
95

KM1

P3

Pa3nen 6. IloaroroBka k
KOHTpO.]'[])l-[])lM
MepOnpUsSITHAM U
BBINOJIHSIEMBIM padoTam

6.1

O0BeM yacoB
CaMOCTOSTEIEHONW PaboThI Ha
noarotoBky k KM /Cp/

36

[K-3-31 IIK-3-
32 TIK-3-33
[K-3-V1 IIK-3
-Y21IK-3-V3
IK-3-B1 IIK-3
-B2 I1K-3-B3

JI1.1J11.2
JI1.3J11.4
JI1.5 JI1.7
JI1.8J12.1
J12.2J13.1
510520354
25

KM1




6.2

O0BeM uacoB
CaMOCTOSTENIbHOI paboThI Ha
noaroToBky k BP /Cp/

18

[K-3-31 IIK-3-
32 TIK-3-33
[IK-3-V1 IIK-3
-Y2 IIK-3-V3
IIK-3-B1 IIK-3
-B2 TIK-3-B3

JI1.1J11.4 P3
JI1.6 JI1.7
J1.8
JI1.9J12.3
J12.4J12.5
JI2.6J13.1
01023354
95

5. ®OHJ OHEHOYHbBIX MATEPUAJIOB

5.1. KonTpoJibHble MeponpusTHs (KOHTPOJIbHASA padoTa, TeCT, KOJJIOKBUYM, IK3aMeH U T.IT), BONPOCHI IS
CaMOCTOSITeIbHOI MOATOTOBKHU

Kon
KM

KoHTponwsHOE
MEpOTIPUAITHE

ITpoBepsiemble
UHJIUKAaTOPBI
KOMIIETEHLIUI

BOHpOCI)I JUJIA IOATOTOBKH




KM1

DK3aMeH

TIK-3-31;1TK-3-
32:T1K-3-33

1. Knaccudukamus s1eKTpUYecKuX CTaHLIUH.

2. 'mppaBnuyeckue MEKTPHYECKUE CTAHIUH. [ napoTypOHHBL.
[TpruBHBIE 3TEKTPHYECKAE CTAHIIHH.

3. Akkymynupyromnue snekTpudeckue ctanuui. [ADC u ux
coBmecTHas pabdora ¢ [DC.

4. TeorepmanbHble 2NEeKTpUUECKUE CTaHIUU. CTPYKTypHas cXeMa.

5. BerpoBble aekTpuUecKre CTaHIMK 1 uX THIsl. Pabora BOC mo
cBoOogHOMY rpaduky. [IpeumyiiecTsa # HEJOCTATKH.

6. ConHeuHsle dnekTpryeckue cTaHuuy. CriocoObl UCIONB30BAHUS
COJIHEYHOH 3HEPIuu.

7. Wcnonb3oBaHrE MOPCKUX BO30OHOBIISIEMBIX PECYPCOB.

8. OCHOBHBIE TOHATHUS TEIUIOBOM SHEPIeTUKU: KOMMEPUYECKUE U
HEKOMMeEpPYECKHE HCTOYHUKHI SHEPTUH, YCIOBHOE TOMIMBO, TOIUIUBHO-
saeprerudecknit kommuieke (TOK), anekTposHepreTika, Kak 9acTh
TOK, rernodukanys.

9. Crioco0bl NPOU3BOACTBA TEIUIOBOH M AIEKTpHUYECcKOi sHepruu. Llens
W3MEHCHHU SHEPTUH Ha AMEKTPOCTaHIMAX. OCOOCHHOCTH
MapOBOJISTHOTO ITUKJIA Ha YIEKTPOCTAHIINAX.

10. Temmoanexrpouentpais (TOL). [IpuHuunuaasHas cxema.
ITpenmyiecTBa 1 HEAOCTATKH.

11.0cHOBHBIE arperartsl TEMJIOBBIX AMeKTpocTaHuuid. [lapoBoii koten u
€ro KOHCTPYKIHSI.

12. TTapoBoii koTeln u ero KOHCTpyKIMs. Knaccudukarus napoBbix
KOTJIOB. TeruoBoii 6anaHc MapoBOTo KOTA.

13. ITapoBoii koTen. OCHOBHBIE XapaKTEPUCTUKU APOBBIX KOTJIOB.
TemnoBoii 6anaHc MapoBOro KOTia.

14. KoTnbl-yTunu3aropsl. YponieHHas cxema. Cepbl MpUMEHEHHS.
16. ITapoBas TypOuHa 1 chepsl IPUMEHEHHS. THITBI TAPOBBIX TYPOUH.
Knaccudukamnus mapoBsIx TypOUH.

17. Aromusle anekrpocTanuuy. Kiaccupuxaims aToOMHBIX CTaHIUH.
ITpeumymectsa u Hepoctatku ADC.

18. SlmepHBIit peakTop U €ro KIacCH()UKaIus 110 XapaKTepy
UCTIONB30BaHMUS.

19. SnepHslit peakTop U ero KiaccU(UKAIMs 110 CIIEKTPY HEHTPOHOB,
10 Pa3MEIIeHHIO TOIUINBA, TT0 BUAY TOIUIMBA U IO BUY TEINIOHOCHUTEIIS.
20. AToMHBIE 2MEeKTPOCTAHINH C BOJO-BOSTHBIMU PEaKTOPAMH.
ITpenmyiecTBa 1 HEAOCTATKH.

21. ATOMHEIE EeKTPOCTAHINH C KUTISIIUMH PEaKTOPaMH.
IIpenmyiecTBa U HEAOCTATKHU.

22. XpaHeHue oTpab0OTaHHOTO SAEPHOTO TOILIMBA.

23. TorumBHO-3HEpreTHYecKni KomIuiekc. Hedrsinas, rasosas u
yroJibHas IPOMBIIIIIEHHOCTb.

24. TloTepu 3HEPTUH MpU €€ IPOU3BOACTBE U MOTPEOICHHUH.

25. DHepreTuYeCcKuil MEHEIPKMEHT

26. DHepreTn4ecKuil ayaur

27. OHepreTHUeCcKUi OaJlaHC IPEATIPUATHS.

28. Bropuunsle sHeprerudeckue pecypcsl (BOP). OcnoBHble
[oKa3aTeny ucnonb3oBanust BOP.

29. DHeprocOepeeHNE B KILTUITHO-KOMMYHAIEHOM XO3SHCTBE.

30. OnexTpuueckue Harpy3ku. I'papuxu.

31. CtpyKTypa JMEeKTPUIECKUX CETEH.

32. Pacuer xabGenpHOM IMHUN SIIEKTPOCHAOKCHUS.

33. KOHCTpYKTUBHOE HCIIOJHEHUE BHYTPULIEXOBBIX CETEH
9NEKTPOCHA0KEHHSL.

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBbIX 110 JUCIHUILJINHE (

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

Kon HasBanue Tposepsembie
paboThI paboTI HHMKATOPLI Copnep:xaHue pabOTHI
KOMIIETEeHINH
P1 JlabopaTopHas [MK-3-BI;IIK-3- BrimonHsieTcst u3ydeHue, MOJSIIMPOBAHNUE U PACUET COJTHEYHOH 1

pabora B2;I1K-3-B3 BEHTIJIATOPHOU (BETPOBOI) SIIEKTPOCTAHIHH
"UccnenoBanue
paboTHI CONMHEUHOM
HIIEKTPOCTAHIINH.
HccnenoBanue
paboTsl
BEHTUJISITOPHOU

3JIEKTpOCTaHIUHU"




P2 Jlaboparopras IK-3-B1;I1K-3- Beinonnsercs uydeHue, MOAEIUPOBAHUE U PACYET BBICOKOBOJIBTHOTO
paboTa B2;T1K-3-B3 TpanchopmaTopa
"UccnenoBanue
BBICOKOBOJIBTHOTO
TpanchopmaTopa"
P3 KoHTtponbsHas [TK-3-V 1;I1K-3- KouTposbHas paboTa mpeacTaBisgeT co00H pelieHne 3a1ay u3
pabota V2;1IK-3-Y3;I1K-3- | cOopHMKa 3a71a4 WK HamkcaHue pedepara mo ycMOTPEHHIO
B1;[IK-3-B2;I1K-3- | npenopaBarens
B3

5.3. OuenouHnble MaTepuaJibl, HCIIOJIb3yEMbI€ I JK3aMEHa (onncalme 6I/I.J'IeTOB, TECTOB H T.l'l.)

DK3aMeHAIMOHHBIN OUJIET MO JUCUUILIMHE BKIIOUAET B ce0sl 1Ba TEOPETHYECKUX BOMPOCHI 110 TeMaM, U3JI0KEHHBIM B 4 pazzene
nannao#t PII/I. busers xpaHsaTcs Ha kadeape U YTBEPIKICHBI ¢ 3aBEAYIOIIIM.

O6pa3zen sK3aMEeHAIIIOHHOTO OnieTa:

MuHHUCTEPCTBO HAyKH U BhIciIero oopasosanus Poccuiickoit deneparmn
HoBotponuxuit pumman

®denepabHOTO TOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKICHHS
Bricmiero o6pa3oBanust

HanumonaneHell nccne0BaTeNbCKUN TEXHOJIOTUYECKH YHUBEPCUTET
«MHUCHUC»

Kadenpa a51eKTpoIHEpreTHKH 1 31EKTPOTEXHUKN

BUJIET Ne 0

JucrmmnmHa: «OO01mas sHepreTuKa»

Hanpasnenue: 09.03.03 Ilpuknagnas uHpopMaTuka

®opma 00ydeHust: OUHasl, 3a0UHAsT

®dopma NpoBeIeHHs IK3aMEHa: NMCbMEHHAs!

1. Kiaccuduxarus >1eKTpUYecKUX CTaHIHIA.

2. [TapoBas TypOuHa 1 ceps! npuMeHeHus. Tunbl napoBbIx TypOuH. Kinaccndukanus napoBbIxX TypOuH
ITpuMepsl BONPOCOB U 3ajaHUil KOMIIBIOTEPHOI'O TECTUPOBAHUS

IIpumepsl BONpocoB U 33JaHU KOMIIBIOTEPHOI'O TECTUPOBAHUS

3H6KTpI/I‘IeCKaH CTaHIUA — 3TO...

OJIEKTPOYCTAHOBKA, MPOU3BOAAIIAS DJIECKTPUICCKYIO SHEPTUIO

DJICKTPOYCTAHOBKA, NPOU3BOAAIIAS DJICKTPUICCKYIO U TCIJIOBYIO DOHEPIUto

9JICKTPOYCTaHOBKA, IMPOU3BOAAIIAA JICKTPUICCKYIO WIH IJICKTPUICCKYIO U TCIIJIOBYIO DOHCPIHIO

OnexTpuueckas MOACTAHIMA — 3TO. ..

NEKTPOYCTaHOBKA, MPeIHa3HAYEHHAs I IIPUEMa U ITPpeoOpa3oBaHms AEKTPUUECKON SHEPTHN
3IIEKTPOYCTAHOBKA, B KOTOPOIl MPOM3BOANTCSA, TPe0oOpasyeTcsi, MOTPeOIsIeTCs AIEKTPOIHEPTH
JJIEKTPOYCTAHOBKA, IPOU3BOIAIIAS DIEKTPHUUECKYIO U TEIJIOBYIO SHEPIHIO

B cocraB EQC P® He BXoauT 00beIMHEHHAS SHEPTeTHUSCKas CHCTEMa
VYpana

Cubupu

Bocroka

Cesepo-3amnana

Cesepnoro Kaskaza

TpaauLnOHHBIE 371EKTPOCTaHLIUU 3TO. ..
K9C, COC

[I3C, TEOTA3C

ASC, TOC, KBC

MexaHuueckass 3HEPTHs BOJHOTO MOTOKA PeKH (TUAPABINYECKAsi SHEPTHS) PeoOpa3yeTcs B ANEKTPUIECKYIO SHEPTUIO Ha
ADC

TOC

I'2C

KASC

OCHOBHOI;‘I THII 3HeKTpOCTaHHHI>i paCHOJIaI‘aCMBII:I B IICHTPC JICKTPUICCKUX U TCIJIOBBIX HAIpy30K
ITY

I'POC

ADC

I'DC uTADC

TDI]




OHeprusi, BpIICIsAeMAasi IPYU CTOPaHUK KAMEHHOTO YIIIsi, Topda, ra3a, HeTH ¥ APYTHX BUIOB TOILIMBA, IPpeoOpasyercs B
AIIEKTPUIECKYIO SHEPTUIO Ha

ADC

T3C

IaC

KA3C

MexaHndeckast 3HEprys BO3AYyIIHOTO II0TOKA IPe00pas3yeTcs B AEKTPUUECKYIO SHEPTHIO Ha
ASC
ToC
Iac
B9C

Kakne anekTpocTaHINT OTHOCAT K Pa3psiLy BEICOKO MaHEBPEHHBIX?
KOHJICHCALlUOHHBIE

TEIUI03JIEKTPOLIEHT PN

THIPOAIEKTPOCTAaHIIUU

aTOMHBIE JIEKTPOCTAHLIUU

reoTepMallbHbIE 3C

Io xakuM IpH3HAKAM Pa3AeNsIoT IeKTpHUUecKre CTaHIK? BribepuTe oAUH UM HECKOIBKO OTBETOB!
10 BUY UCHOJIb3YeMOIl SHEpruu

IO BHJLY TEIJIOBOTO JIBUTATEIIS

O BHJLY YMIEKTPUIECKOTO JIBUTATEIS

10 BUAY OTITYCKaeMOM SHEPIUu

TTpUHIMIIBI TOCTPOCHUS CXEM AIIEKTPOCHA0KEHHUS
0TKa3 OT XOJIOJHOTO pe3epBa

pasnenbHas paboTta JHHUHA U TpaHchopMaTopoB
1enecooOpa3HoCTh

HaJIeKHOCTh

TIy0OKO€E CEeKIIMOHUPOBAaHUE

K I kaTeropuu mmo creneHu 0ecriepeboifHOCTH AEKTPOCHAOKEHUS OTHOCATCS IEKTPOIPHEMHUKH
HepephIB B 3IEKTPOCHA0KEHUH, KOTOPOE BIICUET 3a cO00M 00s3aTebHOE OTKITIOUEHHE 000pyJ0BaHNE
OIIaCHOCTB JUISl KM3HH JIIO/ICH

KOPOTKHE 3aMBIKaHUS

ITepepsIB B aeKTpOCHAOXKEHUH JUTs | KaTeropuu JIomyckaeTcs Ha Bpems
BKJIIOUCHUSI PE3epBa CHIIAMH AEKYPHOTO TIepCoHana

aBTOMAaTHYECKOTO BKITIOYCHNUS Pe3epBa

BBIIIOJTHEHHUS ONepaLlUil AUCTIETIePOM

I'mybokoe CeKMOHNPOBAHUE TIPUMEHSCTCS IS
YMEHBLICHHS CONPOTUBJICHUS

obecredeHus ¥ MOBBIILIEHUS Ha/Ie)KHOCTH
YMEHBILIEHHs] KOJIMYECTBA DJIEKTPUYECKUX allapaToB

ITuTanue KpymHBIX U 0c000 KPYMHBIX TPEANPHUATHH BBIIOIHAIOT HANPSHKEHHUEM
110 xB

220 xB

6 kB

330 kB

500 kB

35 kB

Pacuer Harpy30k Npou3BOIUTCS

TIOCJIC COCTABIICHUS CXEM JIEKTPOCHAOKCHUS
Ha 3aKITIOYUTENIFHOM CTaUH IPOSKTHPOBAHUS
Ha Ha4YaJbHOM CTaIMU MPOEKTUPOBAHUS

HcxonHble naHHbIE Ul ONIPEEIICHUS HATPY30K
TeHEepalbHbIN IIaH

BEIOMOCTb Harpy3ok

cxema

YCTaHOBJIEHHAS MOIHOCTH

K02(h pUIIMEHTBI




YacroTa BpalieHuu TypOoreHepaTopa, Mpy YHcIIe map MojrocoB p=2
750 06/MuH

300 06/MuH

1500 o6/Mun

3000 06/MuH

1000 06/MuH

CuuoBble TpaHC(HOPMATOPHI U aBTOTPAaHC(HOPMATOPHI IPEIHA3HAYCHBI
JUTS TIOHIKEHUS HAIIPSDKEHUS M TOKa

JUTS IOBBIIIEHHS HAMPSDKEHUSI U TOKA

JULs IpeoOpa30BaHusI HATIPSKCHHS

JUTS IpeoOpa3oBaHUs TOKA

JUTs IpeoOpa3oBaHMsI SHEPTUH C OTHOTO HANPSDKEHHS HA IPyroe

MourHocts Tparchopmatopa I'TIIT onpenensiercs

AKTUBHOM Harpy3Koil MpeanpusaTHs U pEaKTUBHON MOLTHOCTBIO CUCTEMBI
PEAKTUBHON HArpy3Koi NpeANpUsATUS U PEAKTUBHON MOIIHOCTBIO CUCTEMBI
aKTUBHOM Harpy3koil MpeAnpusaTUs U OJTHON MOLIHOCTbIO CUCTEMBI

HauBsIroaneiimas MOIIHOCTE TpaHC(HOPMATOpPa 3aBUCHT OT
BEJIMYMHBI XapakTepa rpaduka dEeKTPUIECKON HArpy3KH
JUIMTENILHOCTH HapacTaHUsl Harpy3KH I10 rojiam

9HCIia 9aCoB paOOTHI PEATIPHUATHS

CTOMMOCTH JIEKTPOIHEPTUU

3apIuiaThl 0OCITYKUBAIOIIETo MepcoHaa

Yncio 1exoBBIX TPaHC(HOPMATOPOB OMPEIENAETCS

TUTIOM TpaHcdopmaTopa

SIMHUYHON HOMHUHAJIBHOW MOILIHOCTBIO TpaHchopmaTopa
ko3 umenToM 3arpy3ku TpaHcpopmaropa
TeMIIepaTypoi BO31yxa

BeIirouarenu Harpy30K npeaHa3sHaueHbl IS
KOMMYTAI[UF HOMUHAJIbHBIX TOKOB
OTKIIIOUeHHs TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEKMMAX

Pa3beaunuTeny npeqHa3HadeHsl A7

CO3JIaHUS BUAMMOTIO pa3phiBa IIPU PEMOHTE MEKTPOOOOPYJOBAHUS
KOMMYTAaLlUH JIFOOBIX TOKOB

ABTOMATUYECKOTO OTKIIIOYEHHS TOKOB

nepeBoJa ¢ OJHOMU IapauIeNbHOM BETBU Ha IPYTYIO

Pa3penuHuTENN BEIOMPAIOT TIO

HOMUHAJIbHBIM I1apaMeTpaM

Harpy3Kke BTOPHYHBIX Iieneil
3NIEKTPOAMHAMUYECKOH U TEPMUUECKOH CTOMKOCTH
XapaKTEpUCTUKE TOKOOIPaHUYECHUS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beAHHHUTEINN. ..
pyOsimmero Tuma

MOJBECHOI'0 THIIA

TOPH3OHTAIIBHO - MOBOPOTHOTO THIIA

KaTsILIero TUmna

BaKyyMHOT'O THIIA

Pa3zpequHUTENSIME HE JOMYCKACTCs BBIMOJHSITE CICIYIOLINE OTICPALIH
OTKITIOYCHHUE U BKIIIOUCHHE HEUTpasiel TpaHcHopMaTOpOB B JIFOOBIX PEKHUMAX
CO3/IaHUE BUAUMOTO Pa3phbiBa B OTKIFOUEHHOH IEKTPUIECKON LeH
OTKJIFOUCHHUE U BKIIFOUCHHUE 3aPsHOTO TOKA [IHH

OTKJIFOUYEHHE TOKa Harpy3ku 110 15 A npu Hanpspkenuu o 10 kB
OTKITIOYCHUE TOKA KOPOTKOTO 3aMBIKaHUSI

Pa3zwvequnuTenn BEIOUPAIOT MO

HOMHUHAJIBHBIM [1apaMeTpam

Harpy3Ke BTOPUYHBIX LieHen
3JIEKTPOAMHAMUYECKON U TEPMUYECKON CTOUKOCTH




XapaKTEePUCTUKE TOKOOTPAHUYCHHUS

KopoTko3aMbIkaTenb - 3T0 KOMMYTAlMOHHBIH anmnapar...

HpefHa3HAYEeHHBIN U OTKITIOYECHUS IEKTPUIECKOH [IeH B HCHOPMAJIBHBIX PeXXUMax padoTsl TpaHC(hOpMaTOpa
IpeIHa3HAYECHHBIN U1 OTKIIIOYEHUS IEKTPUYECKON LEH IPU KOPOTKOM 3aMbIKaHUU

NpeIHA3HAYCHHBIHA JUTS CO3/IaHusI HCKYCCTBEHHOTO KOPOTKOT'O 3aMBbIKaHUS B LIENHU TPAaHC(HOPMATOPa NP BUTKOBOM 3aMbIKaHUH
BHYTPH TpaHC(HOPMAaTOpPa C HENBIO ero JATbHEHIIEro OTKIIOYCHHUS

€ CaMOBO3BPAaTOM IIP€JIHA3HAYEHHBIH Ul CO31aHHsl UCKYCCTBEHHOI'O KOPOTKOI'O 3aMBIKAHUS IIPU BUTKOBOM KOPOTKOM 3aMbIKAHUH
IPEIHAa3HAYECHHBIN Ul yIPAaBICHUs JIEKTPUYECKOM LENbIO IPU KOPOTKUX 3aMbIKaHHAX

Otaenureny npenrHa3HAYCHBI

JUIS PYYHOTO OTKJIIOUEHHsI 00€CTOUEHHBIX Liernel

JUTSL pyYHOTO OTKJIFOUEHUS 1IeTield 1101 Harpy3Koi

TS aBTOMATHYECKOTO OTKITFOYEHNSI 00ECTOYEHHBIX IIEE
JUISL TUCTAHIIMOHHOTO OTKJIFOUEHMS LieTell ¢ Harpy3Kou
JUTSl aBTOMATHYECKOTO OTKJIFOUEHUS TIeTIel 1101 Harpy3Koi

OtaenuTend OT pa3beAUHUTENS OTINYACTCS
rabapuTamu

CIOCOOOM ralieHus 1yru

IUIOCKOCTBIO IBMXKEHHUS HOXKEH

KOHTAKTHOHM CUCTEMOM

MIPUBOJIOM

B orxmrouaronux anmapatax 101 kB He mpuMenseTcs crocod rameHus Jyru
JBIKEHHUE IyT'd B MATHUTHOM MOJIe

MHOT'OKpATHBIN pa3phIB LIEMH TOKA

TaleHue TYru B Y3KUX LEIIX

YIIUHEHNE TyTH

JieTieHe AIMHHOM Myry Ha psi KOPOTKUX

ABTOMaTHYECKHE BBIKIIOYATEIH IPUMEHSIOT B 3JIEKTPOYCTAHOBKAX
no 1 kB

1o 6 kB

no 10 xB

BriximouaTenu Harpy3o0k npeaHa3sHaueHbl 115
KOMMYTallid HOMUHAJIbHBIX TOKOB
OTKJIFOUEHH TOKOB K3

KOMMYTAaILlUH TOKOB BO BCEX PEXKHMAX

CriocoOBI TameHus MEeKTPUIECKOH IyTH UCTIONb3yeMble B anmapaTax 1o 1000 B

ralleHue YTy B Ta3aX BBICOKOTO JaBJICHUS, ABMKEHHE YT B MATHUTHOM MOJIE, YIJIHHEHNE TyTH

YAJIMHEHHE JyT'H, ABM)KEHHUE JIYTH B MATHUTHOM I10JI€, TallleHHe YT B BaKyyme

ramieHue IyTH B BaKyyMe, YIUIMHEHUE JTyTH, JBIKECHIE TyTH B MATHUTHOM II0JIe

JieJIeHUe JUTMHHOM IyTH Ha P KOPOTKHUX, TallleHHe TyTH B Macie, yAJIHHCHNE Tyra

YAJIMHEHHE JIyT'H, IBH)KEHHUE JIyTH B MATHUTHOM I10J1€, ACJICHUE JUIMHHOM yry Ha sl KOPOTKUX, IallleHHe {YTH B y3KUX LIENISX

Jlnis ramienus 35eKkTprdeckoil qyru B anmnaparax 1o u Beie 1000 B ucnons3yercs
raleHue B dJIerase

raiieHue IyTy B Macie

raleHue Iyru B BaKyyMme

TalIeHue YTy 33 CUeT CHHXPOHHU3AIMH MOMEHTa OTKIIFOUCHHUS ¢ O€CTOKOBOH may30i
TalleHue Iyra B y3KUX LIETsIX, yATHHEHUE OyTU

W3mepurensHble TpaHC(HOPMATOPHI TOKA IPETHA3HAUCHBI IS
U3MEPEHMs IEPBUYHBIX TOKOB

U3MEpPEeHUsI BTOPUYHBIX TOKOB

npeoOpa30BaHUs IEPBUYHBIX TOKOB B CTAaHIapTHBIC BTOPUYHBIC

M3mMepuTenbHble TpaHCHOPMATOPBI TOKA BEIOUPAIOT
110 HOMHWHAJIBHBIM ITapaMeTpam

0 KOMMYTAI[HOHHOH CIIOCOOHOCTH

0 TEPMHUYECKOM U DIEKTPOJMHAMUYECKOH CTOHKOCTH
IO XapaKTCPHUCTHUKEC TOKOOTPAaHUYICHUS

10 HArpy3KE BTOPUYHBIX LIeNIEH




I[JI}I CHMKECHUS TEMIICPATYPHI IJIABJICHUS BCTABKU B MPEAOXPAHUTEIIAX C HAIOJTHUTEIIEM UCTIOJIB3YETCA
MCTaJ'IJ'IprI/I‘ICCKI/Iﬁ Sq)(l)eKT - Ha IMOJIOCKU MEIU HalassHbl IIapUKKU OJIOBA

mpope3r, YMCHbIIAIOIINEC CCUCHUC

YCTaHaBJIUBAIOTCA NTapaUICIIbHBIC TIJIABKUEC BCTABKU U3 PA3HBIX MaTCpUAIOB

TUTaCTHUHBI IIEPEMEHHOI'O CCYCHUA

HAITOJIHUTCIIb, KOTOpLIP'I IpU ralliICHUU JyT'H OKUCIACTCA (pealcunﬂ MMPOTEKACT C MOIVIOIICHUEM 3Hepr1/m)

B kauecTBe MaTepualla maBkoi BCTaBku npepoxpanureneil tuna IIKT ucnonssyror
cepebpo, aIFOMUHUN

ATIOMUHWH, CTaITb

MeIb, ATFOMUHNIKA

MeJib, CTalb

MeJib, cepedpo

[IpuMeHeHne KaKuX MJIaBKUX BCTABOK pasperiaeTcs?
KaTuOpOBaHHBIX

HEKaTHOPOBAaHHBIX

nro0oro THIa

B 3aBHCHMOCTH OT CUTYaIH{

Kak cnemyer BeIOMpaTh IpeIOXpaHUTETH?

MO0 OTKIIIOYAoIIell CIoCOOHOCTH

MO BKJIIOYAOIIEH cocoGHOCTH

TI0 TIPeIeTIbHO JOMYCTUMOMY TOKY, BO3HHKAIOIIEMY TIpH BKItodeHHH Ha K3

Br160op cxeM 211eKTpocHa0KeHUs 3aBUCUT OT
KaTeropuy NoTpeouTeneH

pac4eTHO MOIIHOCTH

YAATeHHOCTH OT UCTOYHUKA MUTAHUS
KOJIMYECTBA MOACTaHIUH

PO3EI BETPOB

PaznenbHas paboTa TMHUHN U TPaHCPOPMATOPOB MPHUHUMAETCS
C LETBI0 YBEITMYEHHMS CONIPOTUBIICHHS H, yMEHbIIEHN TOKOB K3
HKOHOMHH 3JIEKTPOOOOPYIOBAHHS

YMEHbLICHHUS N0TEPh

CeueHns MPOBOJIOB M KW Kabenel BRIOUpAroT
10 TEXHUYECKUM YCJIOBHSIM

10 HaJIEXKHOCTH

10 5KOHOMHYECKHUM YCIOBHAM

KallUTaJIbHBIM 3aTpaTaM

CeueHust MPOBOJIOB U JKWIT Kabenel BEIOUparoT
0 CII0co0y MPOKITAAKA

M0 HOMHUHAJIEHOMY HAIPsHKEHHTO

[0 CTOMMOCTH

0 TIOTEPSIM HAIIPSKCHHS

Jlunus u3 xabeneil, npeaHa3HauEHHAS JIS Iepeady dIEeKTPOIHEPTHY Ha PACCTOSHUE HA3hIBACTCS
KaOeNbHBIN KaHal

KaOenpHas JIMHUS

ka0OespHas TpaHIIIes

Ka0eJbHas DCTaKaaa

Pacmmdpyiite Mmapky cunosoro xabens ACB 3*95
TPEX>KWIBHBINA Ka0eb CO CBUHIIOBOM 000JI0UKOH ¢ METHBIMH KHIJIAMH, TUTOIIAABIO CeueHUs 95 MM2
JBYX)KHIIbHBIN KaOellb CO CBHHIIOBON 000J0YKOM ¢ MEAHBIMHU KHUJIaMH, TJIOMIAIbI0 CeYeHUs 95 MM2

TPEX KUIBHBIA Ka0eh CO CBUHIIOBOM 000JI0UKO# ¢ aIFOMUHUEBBIMU JKUIIAMH, TDIOMIAIBI0 CEYSHUS 95 MM2

TexHHueckue ycaoBHs BEIOOpa CeUeHH BO3AYLIHBIX U KaOENbHBIX JIUHUI
M0 HarpeBy PacCYETHBIM TOKOM

YCIOBUSIM KOPOHUPOBAHUS

MEXaHUYECKOU MPOYHOCTH

KalMTalbHBIM 3aTpaTaM

HarpeBy OT KpaTKOBPEMEHHOTO BblJleNIeHHs Temia TokoM K3

croco6am NMpoKJIaAKN

HOTEePsIM HaNpsHKEHUs] B HOPMAIbHOM U ITOCTI€aBApHHHOM pexHMax




BbI160p 5KOHOMHYECKH L1eTIeCO00Pa3HOTr0 CEYESHHS TPOU3BOISAT
110 HOMUHAJIBHOMY HallpsDKEHUIO

10 YKOHOMHMYECKOH MIOTHOCTU TOKA

[IPUBEICHHBIM 3aTpaTaM

10 HaIPEBY PACYETHBIM TOKOM

B 3aBucuMoOcCTH OT Ha3HAYEHUS IUMHOIPOBObI IIOAPA3ACIIIOTCS
Ha MarucTpanbHble

Ha pacrnpeenTelbHbIE

Ha aBapuiiHbIC

Ha TpOJUICiHbIE

Ha OCBETHUTEIbHBIE

Ha CMEIlIaHHbIE

[Tpu Tokax 6onee 3000 A npu cleAyrOIIUX CEUSHUSIX TPUMEHSIOT ITMHBI
KOpoOJaTHIe

MPSMOYTOJIBHBIE TPEX MOJIOCHBIE

OPSMOYTOJIbHBIC IBYX TTOJIOCHBIE

KpYTJIbIe

HPSAMOYTOJIFHBIE OHOIIOJIOCHEIE

TpaHchopmaTopsl TOKA HE BEIOUPAIOT 110 CIEAYIONIEMY YCIOBHIO
0 KJIaccy TOYHOCTH

10 TOKY

10 BTOPUYHOM Harpyske

0 HATIPSHKCHUIO

10 OTKJIIOYAIOIIEH CITOCOOHOCTH

W3mepurenbHble TpaHC)OPMATOPHI TOKA BHIOMPAIOT
110 HOMHHAJIFHBIM HapaMeTpam

0 KOMMYTAI[HOHHOH CIIOCOOHOCTHI

10 TEPMUYECKOH U NEKTPOJINHAMUYECKON CTOUKOCTH
M0 XapaKTEPUCTHKE TOKOOTPaHUIEHHS

10 HAarpy3Ke BTOPUYHBIX IeTIeH

TparchopMaTOphI TOKA IPEJHA3HAYCHBI

JUTs IpeoOpa3oBaHust MEPBUYHOTO TOKA JI0 3HAYCHUH HanOouee yIoOHBIX UII U3MEPUTEIBHBIX IPHOOPOB

JUISL OT/EJICHUS IEPBUYHBIX IEIeH OT BTOPHYIHBIX

JUIs ipeoOpa3oBaHMs TOKa B IEPBUYHBIX LIEMSIX

JUTs IpeoOpa3oBaHusI MEPBHYHOTO TOKA JI0 CTAHAAPTHBIX BETHYHH M JITS OTJCICHHS IEPBUYHBIX [IEMeH OT BTOPUYHBIX
JUTS BEIPaBHUBAHUS ITEPEMEHHOTO TOKa

Kaxkue cxeMbl IPUMEHSIOT IIPH PABHOMEPHOM PACIIPECICHIH HATPY3KH N0 TUIOMIAIN?
paauaibHbIe

MarucTpajbHbIe

CMeEIIaHHbIC

KOJIBIICBBIE

pacnpenenuTensHbIe

Kakue cxeMbl JIEKTPUIECKUX CeTel MPUMEHSIOT MPH HAIWYHUY TPYII HArpy30K ¢ HEPAaBHOMEPHBIM paCIpeieieHHeM UX 110
ITOMAIu mexa?

panuanbHbIe

MarucTpanbHbie

CMeLIaHHbIE

KOJIBIIEBEIE

Kakumu moctonHcTBaMU 001a/1al0T MATHCTPAJIBHBIE CXEMBI 3JICKTPUYECKUX CeTeh?
HaJIC)KHOCTh

MpoCTOTa

JIelIeBU3HA

BBICOKasi THOKOCTB CETH

BCE IIEPEUHCIICHHOE

KakuMmu HeocTaTkaMu 00J1aAal0T paraabHbIE CXEMBbI?
HESKOHOMHUYHOCTH

OTpaHUYeHHAst THOKOCTh CETH

HEOOJIBIIAsT HAIEHKHOCTD




l'ooBo# pacxoa MEKTPOIHEPTUH NPENIPUATHEM YUUTHIBACTCS
MTOJIHOM pacyeTHON MOIITHOCTHIO

YCTaHOBJIEHHOH MOLIHOCTBIO

CpEIHEr0/10BOM MOLTHOCTHIO

Tl'ooBoe uncito 9acoB pabOTHI MPEATIPUATHS 3aBUCHUT OT
MOIIHOCTH NOTpeduTenen

KaTeropuy HaJeXKHOCTHU B 3JIEKTPOCHA0KECHUH
CMCHHOCTH HNPCATNIPUATUA

XapaxTepa IIPOM3BOACTBA

TEXHOJIOTMUECKOT0 Ipoliecca

B kakux ciydasx 000CHOBaHO COOPYKEHHE 3aKPBITHIX MOICTAHITUI?
MIPU CTPOUTENBCTBE MOACTAHINHN TITyOOKOTO BBOJA

TP PacIOI0KEHUH HA CEIUTEOHON TEPPUTOPHH TOPOIa

B 30HaX NMPOMBIIIEHHBIX YHOCOB

P HEOOXOTUMOCTH CHIDKEHHSI yPOBHS IITyMa

HET BEPHOTO OTBETa

Jlommyckaercs 11 IpUMEHEHHE TPOCOBBIX MOJIHUEOTBO10B HAa OPY 35 kB u BhIlIE?

HE JOIIyCKaeTCs

Jornyckaercst Ha Bceil reppuropun OPY

JIOIIyCKAeTCs TOJIbKO HaJl OLUMHOBKOM, €CIIM 30HBI 3aIIUThI CTEPIKHEBBIX MOJHUEOTBOOB HE 3aKPBIBAIOT BCIO Teppuropuio OPY
JIOIIyCKAeTCs TOJIbKO HaJ CEKLUAMU U HIMHAMU

KOMHGHCprlOH.[I/Ie YCTpoﬁCTBa, MOITHOCTBb KOTOPBIX YYHUTBIBACTCA IIPU ONIPEACIICHUN MOJIHOM paC‘IGTHOfI MOIIHOCTH, MTPUMCHACTCA
JJIA KOMIICHCAIH €MKOCTHBIX TOKOB

JJIA KOMIICHCAaIlH peaKTHBHOﬁ MOIIHOCTHU

JJIs1 KOMIICHCAIUM IMOTEPb MOIIIHOCTH

Ornpenenenne MOUTHOCTH KOMIIEHCUPYIOUINX YCTPONCTB B CeTH HampsbkeHueM 1o 1 kB ocymecTsisiercs no
yca0BuUIo 6anaHca peakTuBHOM MoutHocTH Ha muHax HH nexobix TI1

YCJIOBHIO OanaHca akTUBHOW MOITHOCTH Ha muHax [TIIT

YCIIOBHUIO OanaHca MoJIHOW MOITHOCTH Ha muHax [TITT

5.4. MeTroauka OLleHKH OCBOCHHUS JUCHMILUINHBI (MoayJs, npaktuxku. HUP)

Kputepuu onieHuBanus 0TBETa Ha dK3aMEHE

OreHKa «OTIMYHOY BBICTABIIACTCSA, KOTAA 00YyJarOIIMIACS AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIaeeT
TEPMHUHOJIOTUEH, AeNIaeT apryMEHTHPOBaHHbBIE BHIBOJIBI M 0000IIEHHS, IPUBOAUT IIPUMEPEI, T0Ka3bIBAET CBOOOHOE BIlaJICHHE
MOHOJIOTHYECKOH PeYbi0 M CHOCOOHOCTE OBICTPO PearnpoBaTh Ha YTOYHSIOIINE BOIIPOCEHL.

OreHKa «XOPOIIO» BEICTABISAETCS, KOT1a 00yJaloIuics IEMOHCTPUPYET IIPOTHBIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEepPMHHOJIOTHEH, IeaeT apryMEeHTUPOBAHHBIE BBIBOBI U 0000LIEHNS, TPUBOAUT IPUMEPHI, HO IIPHU 3TOM JIeNIa€T HECYLIECTBEHHbIE
OLINOKH, KOTOPBIE OBICTPO MCHPABIIIET CAMOCTOSITENIBHO HIIH TIPU HE3HAUYUTEIILHOW KOPPEKINH IIPETOAaBaTEIIEM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABILIETCS, KOTIa 00yJaloIIuicss HErTyOOKHe TeOpETHIECKHE 3HAHUS, TPOSBIET c1abo
chopMUpOBaHHbBIC HABBIKU aHAN3a ABJICHUI U IPOIECCOB, HEIOCTATOUHOE YMEHHUE JeNaTh apIyMEHTUPOBAHHbIEC BBIBOJBI U
HPHBOJHUTH IIPUMEPBI, TOKa3bIBAET HE JOCTATOYHO CBOOOHOE BIaJCHUE TEPMUHOJIOTHEH, JIOTHYHOCTBIO U ITOCIIEI0BATEILHOCTHIO
W3JI0KEHNS, JeaeT OUIHOKH, KOTOPBIE MOKET HCIIPABUTH TOJBKO IIPH KOPPEKINH MPEIIOIaBaTelIeM.

OreHKa «HEYIOBIETBOPUTEIHHOY BBICTABIICTCS, KOT/Ia 00yJatomuiics JEMOHCTPHUPYET HE3HAHHIE TEOPETHUECKAX OCHOB TIpeaMeTa,
HE yMeeT Je1aTh apryMEHTHPOBAaHHbIE BEIBOJbI U IPUBOAUTD IIPUMEPBL, HE BIIAJCET TEPMUHOJIOIUEH, IPOSBILIET OTCYTCTBUE
JIOTUYHOCTH ¥ TIOCIIEZI0OBATEIbHOCTBIO M3JI0KEHHS, JIENAET OIIMOKH, KOTOPbIC HE MOXKET UCIPABUTh JAXKE IIPH KOPPEKINH
TPENoIaBaTEeNeM.

IIpoxoxneHre KOHTPOIBHOTO MEPOIPUATHS [0 CAAYE IK3aMEHA CUUTAETCS BBIIOJIHEHHBIM YCIIEIIHO, €CIH IIPU €r0 OLICHUBAHUU
[0JIy4€Ha OLICHKA HE HMKE «YIOBJIETBOPUTEIBHON.

IIpu onleHUBaHUN KOHTPOJIBHOM PabOTHI HCHOB3YeTCsl OMHApHAS CUCTEeMa:
"3ayTeH0" BBICTABIISIETCS, KOT/Ia O0YJaIOIIMIACS MPaBUILHO BHITOTHUI HEe MeHee 60 % oT oObema 3aJaHusl.

"He 3a4TeHO" BBICTABIIICTCS, KOT/Ia 00YJAOIIMICS IPaBHIBHO BRIOIHII MeHee 60 % oT o0beMa 3a1aHus.

HpI/I TIOBE€ACHUHU DK3aMC€HA B JTUCTAHIMOHHO KPUTECPUAMU OLCHKHU SABJIAIOTCH:

«OTnu4HO»: [onyuenue 6oiaee 90 % OaNIOB MO TECTY MPHU BBHINOJHCHUH TECTa 32 PETJIAMEHTUPOBAHHOE BPEMs
«Xoporo»: IMomydaenue ot 75 mo 90 % OGaJIOB MO TECTY NMPH BHIMOJHEHHN TECTA 32 PETJIAMEHTHPOBAHHOE BpEeMs

«Y IOBIETBOPUTEILHO»: Ionyuernue ot 50 mo 75 % OGamIoOB IO TECTY IIPU BHINOJHEHHH TECTA 32 PETIIAMCHTHPOBAHHOE
BpeMs

6. YHEBHO-METOJNYECKOE 1 THOOPMAIIMOHHOE OBECITEYHEHHUE

6.1. Pexomenayemas aurepatypa




6.1.1. OcHoBHas JIMTepaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBue bubnuroreka

I/ISZ[aTeJ'ILCTBO, ronm, 2J1. aapec

JI1.1 | Beictpunkuii I'.®. OCHOBBI SHEPTeTUKU: YICOHUK Mocksa: Knopye, 2012,
JI1.2 | JLU. ITyrau, ®.A. HerpaguuuonHas sHepreTuka W3n-so HI'TY, 2006,
Cepant, [I.®. CepanT |— BO30OHOBIIsIEMbBIE
WCTOYHHKH, HCTIOJIb30BaHUC
OroOMacchl, TePMOXUMUYECKAsT
MOJTOTOBKA, SKOJOTHYECKast
6e30macHOCTb: ydeOHOe
nocobue
JI1.3 | KynuHoB A.A. TeruoBbIe ANEKTpHUECKUE Mocksa: UTHOPA-M, 2013,
craHiuu. Cxemsbl U
obopynoBanue: yueOHOE
nocobue
JI1.4 |B.IL T'openos, C.B. O6mmas sHepreruka. Ku. 1. Mockga, bepnun: Jupexkr-Menua, 2016,
T'openos, B.C. ANbTepHATUBHBIC HCTOYHUKH http://biblioclub.ru/index.php?
T'openos u ap. , nox SHEpruu: yueOHUK page=book&id=447693
pexn. B.IL. I'openoga,
E.B. lBanoBoii
JI1.5 | Cubukun 1O./1. OCHOBBI AIIEKTPOCHAOKEHHS Mocksa ; bepnun: upekr-Meaua, 2014,
00BEKTOB: yueOHOe mocodre http://biblioclub.ru/index.php?
page=book&id=229842
JI1.6 | H.IL. I'yxos, B.4. CHCTEMBI AJIEKTPOCHA0KEHHS : Hosocubupck: HI'TY, 2015,
OmnbxoBckuit, 1. A. y4eOHHUK http://biblioclub.ru/index.php?
[MaBmro4eHKO page=book&id=438343
JI1.7 | CyBopun A.B. [MpueMHNKH 1 TOTpEOUTETH KpacHosipck: Cubupcekuii dhemepansHbIi
IIEKTPUUECKON SHEPIUU yHUBepcurer, 2014,
CHUCTEM 2JIEKTPOCHAOKEHUS : http://biblioclub.ru/index.php?
yueOHOe rocobue page=book&id=364591
JI1.8 | Cubukun 10./1. OCHOBBI TPOEKTUPOBAHUS Mockga ; bepnun: upexr-Menua, 2016,
AIEKTPOCHAOKEHHS http://biblioclub.ru/index.php?
IPOMBILIICHHBIX U page=book&id=459494
TpayKIaHCKUX 3TaHHH :
y4eOHUK
JI1.9 | Beictpunxuit O6mas sHepreruka. OCHOBHOE M.: KOpaiit, 2019,
I'.®.,I'acanramxues o0opynoBaHue: y4eOHUK
I'.T"., KoxxnueHkoB
B.C.
6.1.2. lono/IHUTe/ILHAS TUTEPATypa
ABTOPBI, COCTaBUTEIH 3arnaBue BubnmoTeka W3paTenpcTBO, TOM, 371. anpec
JI2.1 |Macrenanos A. M. TomIMBHO-3HEPTETHUECKUI Mocksa: Oueprus, 2009,
komruiekc Poccun Ha pybexe http://biblioclub.ru/index.php?
BEKOB: COCTOSTHHE, TPOOIJIEMBI 1 page=book&id=58379
nepcnekTussl pa3sutus (T. 1. :
CIPaBOYHO-aHATUTHICCKIH
COOpHUK
JI2.2 | bymyes B.B. Ouepreruka - 2050 Mocksa: Dueprus, 2007,
http://biblioclub.ru/index.php?
page=book&id=58367
JI2.3 |IIpuBanos B.B. DKCIuTyaTanus JMHUN Mockga ; bepnuH : Jupexkr-Menua, 2017,
ANIEKTpoTIepead CHCTEM http://biblioclub.ru/index.php?
3NIEKTPOCHAOXKEHUS : yueOHOe page=book&id=481650
nocobue
JI2.4 | Cubukun M.1O. TexHomorus Mockga, bepnun: {upekr-Menua, 2014,

SHEProcOepeKeHNS : YUCOHHUK

http://biblioclub.ru/index.php?
page=book&id=253968




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI2.5 | Anekceenxos C.O. TonnuBHO-IHEPreTUYECKUI Mocxksa: KOHUTU-JAHA. 3akoH u
koMmruiekc Poccuu. IIpoGnemsr npago, 2016,
Y TCHICHITNH PA3BUTHUS PHIHKA: http://biblioclub.ru/index.php?
MoHoTpadus page=book&id=446538
JI2.6 | Knesios A.B. CpencTBa ONTUMHU3AIIH Mocksa :COJIOH-ITIPECC, 2009,
nOTpeOICHHS ICKTPOIHEPTHU: http://biblioclub.ru/index.php?
CIPaBOYHO-UHPOPMAIMOHHOE page=book&id=117678
nocobue
6.1.3. Meroauyeckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3arnaBue BubnuoTeka WznarenscTBO, TOM, 311 4APEC
JI3.1 | JdaBeiokua M.H. OO01ast SHepreTuKa: Hosotpounk: HO HUTY MUCuC, 2013,
MeTondeckue yka3anus Kk PT'P ttps://lms.misis.ru
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIeKOMMYHUKANMOHHOH ceTu «UHTEepHeT»
51 DnekrpoHHast oopazoBarenbHas cpena (0C) LMS https://moodle-nf.misis.ru
(Learning Management System) MOODLE
32 | Hayunas snexrponnas 6ubmorexa eLIBRARY http://elibrary.ru/
33 | Hayunas snexrponnas 6mbmmoreka "KubepJlennnka" | https://cyberleninka.ru/
D4 | Texaudeckas auTeparypa https://booktech.ru/
35 Texandeckas muTepaTypa - MeKTpoHHas oubmmoreka | http://techliter.ru/
Techliter
6.3 IlepeueHb MPOrpaMMHOro odecnedeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
12 Kowmmac 3D V21-22
I1.3 |Mathcad 14.0 University Classroom Perpetual
I1.4 | Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
I1.5 |Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
I1.6 | Microsoft Office 2007 Russian Academic OPEN No Level
1.7 | WinPro 7 RUS Upgrd OLP NL Acdmc
1.8 | Micro-Cap 10 Evaluation
1.9 | Bpaysep Google Chrome
[1.10 [Zoom
I1.11 | Microsoft Teams
6.4. Tlepevyenb NHPOPMANMOHHBIX CHPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 JaHHBIX
U.1 |energybase.ru - KaTajaor 3JeKTPOCTAHIIUH (ATOMHBIX, THIPABINYECKAX, TEIUIOBBIX U JIP.) U MMOJICTAHIMI MUPA,;
N.2 |window.edu.ru - eqHOE OKHO IOCTYIIa K 00pa30BaTeIbHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHaieHue
133 VYuebnas aynutopuss  ansg  3aHsatuid | Kommnekr  yueOHoit  mebenmu Ha 56 wmect  ams
JICKIUOHHOTO THUIIA, NPAaKTHYCCKHUX | OOyYarommxcs, 1  CTalMOHApHBIA  KOMIBIOTEp IS
3aHATHI MPEToIaBaTessl ¢ BBIXOJOM B HHTEPHET, MPOEKTOP, dKpaH
HAaCTCHHBIH, JIOCKa ayauTOpHas MeloBas, BeO Kamepa
Logitech, KOJOHKM, JHMIIEH3UOHHBIE MOpOTpaMMbel  MS
Office, MS Teams, antuBupyc Dr.Web.
224 VYuebnass maboparopuss (kommbloTepHsblii | Kommexkr — ydeGHON — mebenmu Ha 12 mect  gis
KJIACC) oOyuaroruxcs, 12 cTalMOHApPHBIX KOMIIBIOTEPOB ISt
CTYICHTOB, 1 CTalMOHAPHBIH KOMITBIOTEP TUTSt
npernojaBarest (Bce C BBIXOJOM B HHTEPHET), MPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTAaTop, JHOCKa ayJuTOpHas

MenoBas, BeO kamepa, jgoctyn k OHMOC VYHusepcutera
MUCHUC depe3 nuuHbld KkabuHer Ha mmmathopme LMS
Canvas u Moodle, nuuensnonnsle nporpammsel MS Office,

MS Teams, antuBupyc Dr.Web.




113 VYuebnass maboparopus (kommbloTepHbiid | Kommmekr — ydeOHOH  mebemu  Ha 12 Mect
KJIacc) oOyuaromuxcs, 12 CTaMOHAPHBIX KOMITBIOTEPOB
CTYICHTOB, 1 CTalMOHAPHBII KOMITBIOTEP

VYuusepcurera MUCHUC 4yepe3 muuHBIA KaOWHET

nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOAUYECKHUE YKA3AHUA J1JISA OBYYAIOIUXCA

B npomecce n3y4eHns AUCIUILTHHEI BBIACISIOT [BA BUIA CAMOCTOSTENBHON pabOTHL: ayIUTOpHAs ¥ BHEAyAUTOPHAS. AyTUTOpHAS
caMocTosITeNbHas paboTa Mo JUCHUIIMHE BBIMOTHACTCS Ha YUEOHBIX 3aHATHAX MOJ] PYKOBOJCTBOM IPETIOIaBaTeNsl.
BHeaynuropHas camocrosTenbHas paboTa - IilaHupyeMas yaeOHast paboTa 00yqaroIiMCs, BEIIIOIHEMAas BO BHEAYIUTOPHOE
BpeMs 110 3a/IaHUIO U IPH METOANYECKOM PYKOBOJCTBE MPETIOaBaTells, HO O€3 €ro HEMOCPEACTBEHHOTO YJacTHI.
CamocTosTenbHas paboTa, He IPEeayCMOTPEHHAs IPOTPpaMMOil yaeOHOH AMCIUIITHHEL, PACKPHIBAOIIEH U KOHKPETH3UPYIOIIEeH ee
coJiep’KaHue, OCYIECTBIIAETCS 00yJaloMUMCs HHUIIMATHBHO, C LETbIO PeaTi3allil COOCTBEHHBIX YU€OHBIX 1 HAyYHBIX HHTEPECOB.
st 6oree > PEeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHOH pabOoTHI IO TUCIUIIIMHE MIPEIoAaBaTelb PEKOMEHAYET HCTOUHHUKHA JUTS
paboTHI, XapaKTepu3yeT Hanboee paoOHAIBHYIO METOIUKY CAMOCTOSTEIBHOM paboTH, IEMOHCTPHPYET paHee BHIIOTHCHHBIC
oOyJarommucs paboThl U T. 1. Buabl 3a1aHuii A1 BHEAYAUTOPHON CaMOCTOSTENbHON pabOThl, HX COAEPKAHUE U XapaKTep MOTYT
HMETb BapUaTUBHBIN U I PEepeHIINPOBAHHBIN XapaKTep, yIUTHIBATh HHANBHIYAIbHbIE 0COOCHHOCTH 00Y4alOIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WM TPYIIIAMH CTY/ICHTOB online ¥ Ha 3aHATHAX B
3aBUCHMOCTH OT 1€, 00beMa, KOHKPETHOH TeMaTHKU CaMOCTOSTENbHON pabOThI, YPOBHS CI0XKHOCTH. KOHTpOIb pe3ynbTaToB
BHEAYMTOPHOH CaMOCTOSITEILHOM pabOTHI OCYIIECTBISIETCS B IIPEENax BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIe
3aHATHSA 110 TUCIUIDINHE Ha MPAKTHYCCKIUX, Ta00PaTOPHBIX 3aHATHAX.

npenogasatenst (y BCeX BBIXOA B HMHTEPHET), HPOEKTOP,
9KpaH HACTEHHBIH, KOMMYTarop, JOCKa ayJUTOpHasd
MenoBasi, BeO kamepa Logitech, moctym k 3JOUOC

miargopme LMS Canvas u Moodle, uIeH3NOHHBIC




