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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.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
NpeanecTBYIee:

2.2.1 |IIpou3BOIACTBEHHAs NPAKTUKA

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: Cnocoden co3aaBaTb HHPOPMALMOHHYIO MO/I€/Ib, OCYLLECTBJIATH MOAOOP HHCTPYMEHTAJIBHBIX CPEACTB, OLEHUBATH
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,;
METOJIBI pacueTa PeXMUMOB pabOTHI TEILIO- U JIEKTPOIHEPTETHUECKUX 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 Boinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 3. sieMble
KOMIIeTeH it pecypcbl 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/

10

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/

12

[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/

16

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/

[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 JI1.6
JI1.7 J11.8
JI1.9J12.1
J12.2J12.3
J12.4 J12.5
JI2.6J13.1
3105203354
95

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

JI1.1J11.2 P3
JI1.3J11.4
JI1.5 J11.6
JI1.7 JI1.8
JI1.9J12.1
J12.3J12.4
JI2.5 J12.6

01323334

95

5. ®OHJI OHEHOYHbIX MATEPUAJIOB

5.1. KoutpoabHble MeponpusiTis (KOHTPOJbHAasA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI s
CaMOCTOSITEIbHOI MOATOTOBKHU

Kon
KM

KonTtponbsHoe
MEpOIpUITHE

IIpoepsemsie
WHIUKATOPBI
KOMIIETCHIIUM

Bomnpocs! a1 noaAroToBku




KM1

3a4er ¢ OLEHKOH

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 Tpanchopmaropa
"UccnenoBanue
BBICOKOBOJIETHOTO
TpanchopmaTopa"
P3 KoHTtponbsHas [TK-3-V 1;I1K-3- KonuTposbHas paboTa mpeAcTaBiIseT co00i peleHre YeThIpex 3a1a4 13
pabota Y2;TIK-3-Y3;I1K-3- | cOopHUKaA 3aJaHUl TI0 YCMOTPEHHIO MPEToIaBaTeIst
B1;T1K-3-B2;T1K-3-
B3

5.3. OuenouHnble MaTepuaJibl, HCIIOJIb3yEMbI€ I JK3aMEHa (onncalme 6HJI€TOB, TECTOB H T.l'l.)

DK3aMeH M0 JaHHOW ITUCIUIUIMHE HE MPEeTyCMOTpPEH.
3auyeT MOXKET OBITh CZIaH MOCPEICTBOM KOMITBIOTEPHOTO TECTHPOBAHHMS B JICKTPOHHOM Kypce.

IIpumMepsl BOIPOCOB U 3aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

OneKTprudeckas CTaHIUs — 3TO. ..

AIIEKTPOYCTAHOBKA, TIPON3BOIAIIAS HIICKTPUIECKYIO SHEPTHIO

9NIEKTPOYCTAHOBKA, IPOU3BOAIIAS IEKTPHUYECKYIO M TEIIOBYIO SHEPIHIO

3NEKTPOYCTaHOBKA, TPONU3BOAIIAS IEKTPHUCCKYIO HIIH IEKTPUUECKYIO U TEIUIOBYIO SHEPTHIO

OnexTpuueckas MOACTAHIMSA — 3TO. ..

JNEKTPOYCTAHOBKA, MPeIHa3HAYEHHAs JJIs IIPUEMa U ITPeoOpa3oBaHms AEKTPUUECKON SHEPTHN
3JIEKTPOYCTAHOBKA, B KOTOPOH MPONU3BOANTCS, IpeoOpasyeTcs, MOTPeOIIIeTCS MEKTPOIHEPT UL
3IIEKTPOYCTAHOBKA, TIPON3BOIAIIAS HIEKTPUIECKYIO U TEIIOBYIO SHEPTHIO

B cocraB EDC P® He BXOAUT 00beJUHEHHAS SHEPTeTHIECKas CHCTEMA
VYpana

Cubupu

Bocroka

Cesepo-3amnana

CesepHoro Kaskaza

TpanuuoHHbIE IEKTPOCTaHIUY 3TO. ..
K3C, CoOC

II2C, TEOTOC

ADC, I'2C, KOC

MexaHuueckass 3HEPTHs BOJHOTO TIOTOKA PeKH (TUAPABINYECKAs SHEPTHS ) IPeoOpa3yeTcs B AIEKTPUIECKYIO SHEPTUIO Ha
ADC

TOC

IaC

KA3C

OCHOBHOﬁ THUIT BHCKTpOCTaHHHﬁ pacnonaraeMLIfI B ueHTpe BHCKTpI/I‘{eCKI/IX U TCIIJIOBBIX Harpy301<
[Ty

IPAC

ASC

I3C u TADC

TOIL

OHeprus, BRIENAeMast IPH CTOPaHUH KaMEHHOTO YIIIsi, Topda, ra3a, HeTH U APYTHX BUIOB TOILUIMBA, IpeodpasyeTcs B
NIEKTPUUECKYIO SHEPIUIO HA

ABC

T2C

Iac

KABC

MexaHmdeckast SHepTHs BO3AYIIHOTO IIOTOKA peo0pasyeTcs B AJICKTPUIECKYIO SHEPTUIO Ha
ABC
T2C
IaC
BO2C

Kaxue snekrpocTaHIIiy OTHOCAT K pa3psily BBICOKO MaHEBPEHHBIX?
KOH/ICHCAIIMOHHEIS

TEIJIOIEKTPOIICHTPAIIU

TUAPOIJIEKTPOCTAHIIUHI




ATOMHBIC JJICKTPOCTAHIINU
T€OTCPMAJIbHBIC 3C

IMo xakuM IpH3HAKAM Pa3AeIsIOT IEeKTPUUECKre CTaHIK? BribepuTe oArH WM HECKOIEKO OTBETOB!
10 BUJY UCIIOJIb3YEMOI SHEPTUU

10 BUJY TEIJIOBOI'O JIBUIaTEIsA

10 BUAY IEKTPUYECKOTO JBUTaTENs

10 BUAY OTIIyCKa€MOM 3HEPIUu

ITpUHIUIEI TOCTPOEHHS CXEM JIEKTPOCHA0KEHHS
OTKa3 OT XOJOAHOIO pe3epBa

paszzenbHas paboTa JTUHUN U TpaHCHOPMATOPOB
1e1eco00pa3HOCTh

HaJISKHOCTh

rITy00KOe CeKIIMOHUPOBaHHE

K I xateropmuu 1o crerneHn 6ecriepeOOHHOCTH EKTPOCHAOKEHHS OTHOCSATCS SIEKTPOIIPHEMHUKH
HepephIB B AIEKTPOCHA0KEHUHN, KOTOPOE BIICUET 3a cO00H 00s3aTeNIbHOE OTKITIOUSHHE 000pyJ0BaHNE
ONACHOCTD IS JKU3HHU JI0JEi

KOPOTKHE 3aMbIKaHUS

IepepsIB B anekTpocHabkeHNH 11 | KaTeropuu JOIMycKaeTcsl Ha BpeMs
BKJIFOUEHMs PE3epBa CUIIaMU JIEKYPHOTO IIEPCOHAA

ABTOMAaTUYECKOTO BKIIOUEHMS pe3epBa

BBINOJIHEHUS ONIEPalUil JUCIIETYEPOM

FJ'Iy6OK0€ CCKIIMOHUPOBAHUE MTPUMEHACTCA JIsA
YMCHBIIECHUSA COIPOTUBICHUA

obecreueHys U OBBIIICHUS HaIC)KHOCTHU
YMEHBUICHU A KOJIMYCCTBA SJICKTPHUYCCKUX allllapaToB

ITuTanue KpymHBIX U 0c000 KPYMHBIX TPEANIPUATHH BBITIOIHSIIOT HAPSHKEHHIEM
110 xB

220 kB

6 kB

330 kB

500 kB

35 kB

Pacuer Harpy3ox mpou3BOAUTCA

THIOCJIE COCTaBIICHHS CXEM JIEKTPOCHA0KEHUS
Ha 3aKITIOYUTENIFHOM CTa N IPOSKTHPOBAHUS
Ha HavalIbHOM CTa UM MPOEKTUPOBAHUS

HcxonHble naHHbIE IS ONIPEENCHUS HATPY30K
TeHEepalbHbIN IIaH

BEIOMOCTb Harpy3ok

cxema

YCTaHOBJIEHHAsI MOIHOCTh

K02(h pUITEHTHI

YacroTa BpanieHun TypOOreHepaTopa, Mpy YHCIIe Tap MoJI0COB p=2
750 06/MuH

300 06/MuH

1500 06/MuH

3000 06/MuH

1000 06/Muu

CuroBble TpaHC(HOPMATOPHI U aBTOTPaHC(HOPMATOPHI IIPeIHA3HAYCHBI
JUTS TOHMKCHUST HAIPSDKCHUA U TOKa

JUTSL TOBBIIIICHU ST HAIIPSXKCHUA U TOKaA

JUTSL IpeoOpa30BaHusI HAMIPSHKEHUSI

JUTS ipeoOpa3oBaHus TOKa

JULs IpeoOpa30BaHUsI SHEPTUH C OTHOTO HAMPSKEHHS HA APYroe

MomurrocTs Tpanchopmaropa I'TITT onpenensercst
AKTUBHOM Harpy3Koil MpeJnpusaTUs U PEAKTUBHOU MOLTHOCTBIO CUCTEMBI
pEeaKTUBHOM Harpy3Kou MpeanpUsaTHs U PEaKTUBHOM MOILIIHOCTbEO CUCTEMBI




AKTUBHOU Harpy3KOH NPEeAIpUSATHS U IOJIHOM MOIHOCTBIO CUCTEMBI

HawuBrIroHeIas MOITHOCTE TPpaHC(HOPMATOPa 3aBHCHUT OT
BEJTMYUHBI XapakTepa rpaduka MEeKTPUIeCKOH Harpy3Ku
JUIUTENBHOCTH HapacTaHUs HAarpy3KH IO rojam

YyclIa 4acoB pabOThI MPEATPHATHS

CTOMMOCTH 3J1€KTPOIHEPTHH

3apIUIaThl 00CITyKHUBAIOIIETO IIepCOoHaNa

Yncio 1eX0oBBIX TPaHC(HOPMATOPOB OMPEEINIeTCS

TUTIOM TpaHcdopmaTopa

€IMHUYHOW HOMUHAIBHON MOIIHOCTBIO TpaHchopMaropa
k03 pUIMeHTOM 3arpy3ku TpaHchopmaropa
TEMIIEpaTypoil BO3Iyxa

BriximtouaTenu Harpy30k npeaHa3sHaueHbl 115
KOMMYTallid HOMUHAJIbHBIX TOKOB
OTKJIFOUEHH TOKOB K3

KOMMYTAaILIUH TOKOB BO BCEX PEXKHMAX

Pa3beaunuTeny npeaHa3HadeHsl 471

CO3JaHUS BUAMMOTO pa3phiBa IIPU PEMOHTE MIEKTPOOOOPYJOBAHUS
KOMMYTAIIH JIFOOBIX TOKOB

ABTOMATUYECKOTO OTKIIIOYEHHS TOKOB

nepeBoJa ¢ OJHOMU MapauIeNbHOM BETBU Ha IPYTYIO

PaszbenuuuTe M BHIOUPAIOT 110

HOMHHAJIbHBIM ITapamMeTpam

Harpy3Ke BTOPUYHBIX LiEHeH
3JIEKTPOAUHAMUYECKON U TEPMUUECKON CTOMKOCTH
XapaKTePUCTHKE TOKOOTPaHUYEHHS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beMHHUTENN. .
pyOsIIero THMa

MOJIBECHOTO THIIA

TOPU30HTAIBHO - IOBOPOTHOTO THIIA

KaTsIIero TUIa

BaKyyMHOT'O THIIA

Pa3zbeqHUTENSIME HE JOMYCKACTCS BBIMOJHSITE CICIYIOLIHE ONCPALIIH
OTKJIFOYCHHUE U BKIFOUCHUE HEHUTpalield TpaHC(OPMATOPOB B JIFOOBIX PEKUMaX
CO37]aHK€ BUJUMOTO pa3pbiBa B OTKIIOUEHHOM JIEKTPUYECKOH IeTn
OTKJIIOYECHHUE U BKIIOYEHHUE 3apSAHOTO TOKA LIHH

OTKJIFOYEHHE TOKa Harpy3ku 110 15 A npu Hanpspkenuu o 10 kB
OTKITIOYCHUE TOKA KOPOTKOTO 3aMBIKaHHSI

Pa3zwequHuTENN BHIOUPAIOT MO

HOMHHAJIBHBIM ITapaMeTpam

Harpy3Ke BTOPUYHBIX LieHen
JJIEKTPOAUHAMHYECKON U TEPMUUECKON CTOMKOCTH
XapaKTepUCTUKE TOKOOTPAHUUECHUS

KopoTko3ambIkaTenb - 3T0 KOMMYTaLMOHHBIN aNnapar...

npefHa3HAaYeHHBIN T OTKITIOUEHHsS JIIEKTPUYECKOH LK B HCHOPMAJbHBIX peXXHUMax paboTsl TpaHChOpMaTOpa
nperHa3HaYEeHHBIN I OTKIIOYEHHS SIIEKTPUYECKOH LENU MPH KOPOTKOM 3aMbIKaHHH

TperHa3HaYeHHBIN U CO3IaHuUs HCKYCCTBEHHOTO KOPOTKOTO 3aMbIKAHUS B IIEIH TPaHC(HOPMATOPa IIPH BUTKOBOM 3aMBbIKaHIH
BHYTPH TpaHC(HOPMATOpPa C LEIbIO €ro JaTbHEHIIEro OTKIIOUCHUS

€ CaMOBO3BpAaTOM NpeIHa3HAYEeHHBIN [T CO3[aHuUsI UCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHUsI MPU BUTKOBOM KOPOTKOM 3aMbIKaHHU
IIpeaHa3HAYeHHBbIH JUIsl yIPaBIEHUS JEKTPUIECKOH Lenbo IPU KOPOTKUX 3aMbIKaHHUAX

OTnenureny npeaHa3sHAYEHBI

JUISL py4HOTO OTKIIIOYEHHUS] 00ECTOUCHHBIX LieTIeH

JUIS Py4HOT'O OTKJIFOUEHMs Lienel o Harpy3Kou

JUISL aBTOMAaTHYIECKOTO OTKIIIOYEHHS 00ECTOYEHHBIX Lieneit
JUISl TUCTAHLIMOHHOTO OTKITIOUEHHS Lieneil ¢ Harpyskoit
Ul aBTOMaTHUUYECKOI'O OTKIIFOUEHMS Lienel 0 Harpy3Kou

OT,Z[CJII/ITCJ]b OT Pa3bCAUHUTEIIA OTIINIACTCA




rabapuramu

Croco0OOM ralieHus Tyru
IIJIOCKOCTBIO IBYKEHMS HOMKEH
KOHTAKTHOM CUCTEMOM
OPUBOJIOM

B orxmmrowaronux anmapatax 101 kB He mpuMeHseTcs crocod rameHus Iyru
JIBIDKEHHE AYTH B MATHUTHOM I10JI€

MHOTOKPATHBIA Pa3pbIB LENIU TOKA

TaleHue Tyru B Y3KUX LEMsIX

YIUIMHEHUE TyTU

JleJIeHHE IJIMHHOM AT Ha PsJi KOPOTKUX

ABTOMaTHYECKHE BBIKIIOYATEH IPUMEHSIOT B 3JIEKTPOYCTAHOBKAX
no 1 kB

1o 6 kB

no 10 kB

BrikimrouaTeny Harpy30K MpeaHa3HadeHbl 115
KOMMYTallid HOMUHAJIbHBIX TOKOB
OTKJIIOUEHH TOKOB K3

KOMMYTallMi TOKOB BO BCEX pexUMax

CriocoOBI rameHus AeKTPUIECKOH IyTH UCTIONIB3yeMble B ammapaTax 1o 1000 B

TalIeHne YTy B Ta3aX BEICOKOTO JIABJICHNUS, ABMKEHHUE IYTY B MATHUTHOM TOJI€, YIJIMHEHNE TyTH

YAJIMHEHHE JyT'H, ABW)KEHHUE IyTH B MATHUTHOM I10JI€, TallleHHe YT B BaKyyme

TalIeHue IyTH B BaKyyMe, yAJIHHEHHE Iyr'H, IBM)KCHHUE {YTH B MATHUTHOM I10JIe

JieJICHHe JUIMHHOM IyTH Ha P KOPOTKHUX, TallleHHe IyTH B Macie, yIJIHHCHNE Tyra

yIJIUHEHHE TYTH, ABIKEHNE TYTH B MAaTHUTHOM II0JIe, A€NeHNE JUIMHHON YTy Ha Psii KOPOTKHX, TAIlICHNE TyTH B Y3KHUX IIENIAX

Jl1s ramienus aneKkTprudeckoi qyru B annaparax 1o u Beite 1000 B ucnons3yercs
TalleHUE B JJIerase

raiieHue JIyTy B Macie

raiieHue IyTy B BaKyyMe

TalIeHue TyTH 33 CUeT CHHXPOHHU3AIMHA MOMEHTa OTKIIFOUCHHUS ¢ O€CTOKOBOH mmay30i
raleHue 1yra B y3KuX IIeJX, yIJIUHEHUE JyTU

W3mepurensHble TpaHC(HOPMATOPHI TOKA IIPETHA3HAUCHBI IS
U3MEPEHUs IEPBUYHBIX TOKOB

U3MEPEHMs] BTOPUYHBIX TOKOB

peoOpa30BaHMs IEPBUYHBIX TOKOB B CTAaHIapTHBIE BTOPUIHBIC

W3mepurenbHble TpaHC)OPMATOPHI TOKA BHIOHPAIOT
110 HOMHHAJIFHBIM HapaMeTpam

10 KOMMYTAaI[HOHHOH CIIOCOOHOCTH

10 TEPMUYECKOH U NEKTPOINHAMUYECKON CTOUKOCTH
M0 XapaKTEPUCTHKE TOKOOTPaHUIEHHS

10 Harpy3Ke BTOPUYHBIX IeTIeH

JLnist CHIDKCHUSI TeMITepaTyphl TUIABJICHUS BCTABKH B MTPEAOXPAHUTEIIAX C HAMOIHHUTENIEM HCIOIb3YeTCs
METaJUTyprUuecKuii 3P EKT - Ha MOJOCKH MEIN HaNasHBI IAPUKHA 0JIOBA

MpOpe3r, YMEHBINAIOIINE CEUCHUE

YCTaHABIUBAIOTCS MapaUICIIbHBIC TUIABKHAE BCTABKU M3 Pa3HBIX MATEPHAIIOB

TUTACTUHBI IEPEMEHHOTO CEYCHHS

HATIOJHUATEINh, KOTOPBIN MPH TAIICHUHN TyT'H OKHUCISIETCS (PEaKIsl MPOTEKAeT C MOTIONIEHUEM DHEPTHHN)

B kadecTBe Marepuaiia ruiaBkoi BctaBku npenoxpanurenei tumna [IKT ucnons3yror
cepedpo, aTOMUHHN

aIOMIHWH, CTallb

MEb, ATIOMUHUNA

MeJib, CTalb

MeJib, cepedpo

[TpumeHeHNe KaKKUX TUIABKMX BCTABOK pa3perniaeTcs?
KaJHOpOBAHHBIX

HEeKaTHOPOBAaHHBIX

moboro Tumna




B 3aBUCUMOCTHU OT CUTYyallU

Kak ciiemyet BEIOMpATh PEIOXPAHUTENHN?

10 OTKJIIOYAIOIIEH CITOCOOHOCTH

10 BKJIIOYAIOIIENH CITIOCOOHOCTH

0 MPECTbHO TOMYCTUMOMY TOKY, BOSHHUKAIOIIEMY MPH BKIOYeHUH Ha K3

Br160p cxeM 3MeKTpOCHAOKEHUS 3aBUCHUT OT
KaTeropuu norpeduTene

pacdeTHO# MOIIHOCTH

YAATEHHOCTH OT HCTOYHUKA MUTAHHS
KOJIMYECTBa MOACTaHIINHI

PO3bI BETPOB

PaznensHast paboTta TMHUNA U TpaHC(HOPMATOPOB MPHHUMACTCS
C LETIBIO YBEITMYEHHMS CONIPOTHUBIICHHS H, yMEHbLICHUS TOKOB K3
5KOHOMHH 3NIEKTPOOOOPYIOBAHUS

YMEHBIIICHHS TTOTEPh

CeueHns IPOBOJIOB | KW KaOenel BRIOUpAroT
M0 TEXHUYECKIM YCIOBHSIM

M0 HA/ICKHOCTH

M0 SKOHOMHUYECKHM YCIOBHSIM

KalUTaJIbHBIM 3aTpaTaM

CeueHusi MPOBOAOB U XU Kabeneil BbIOuparoT
0 CHOCO0Y NMPOKIIaIKH

110 HOMHHAJIFHOMY HAIIPSDKSHHUIO

MO CTOMMOCTH

O MOTEPSIM HATPSDKEHUS

Jluaus u3 xabeneil, npeaHa3HaYeHHAS JIS TIepejady JIEKTPOIHEPTHU Ha PACCTOSTHUE HA3hIBACTCS
KaOeNnbpHBIH KaHal

KaOenbHasH JTUHUS

KaOespHas TpaHIIes

KabenpHasg dcTakaaa

Pacmmdpyiite mapky cunoBoro kabens ACB 3*%95

TPEX>KWIBHBINA Ka0eb CO CBUHIIOBOM 000JI0UKOM ¢ METHBIMH KIJIAMH, TUTOIAABI0 CeueHUs 95 MM2
JIBYX>KHJIbHBIN KaOellb CO CBUHLIOBON 00O0JIOYKON C MEAHBIMHU KUJIaMH, TJIOLIAIbI0 cedeHus 95 Mm2
TPEX)KUJIbHBIA Ka0eJb CO CBUHIIOBOM 000JIOUKO# ¢ aFOMUHUEBBIMU JKUJIAMH, IIOIIAIbI0 CEYCHHUS 95 MM2

TexHUYECKHE yCIOBHS BEIOOpA CEUCHUI BO3MYIIHBIX M KaOEIbHBIX JIMHUI
M0 HarpeBy PacyeTHBIM TOKOM

YCJIOBUSIM KOPOHUPOBAHUS

MEXaHUYECKOU MPOYHOCTH

KaIlUTalbHBIM 3aTpaTaM

HarpeBy OT KPaTKOBPEMEHHOT'O BblJelIeH s Tera TokoM K3

CTIoco0aM MPOKIIAAKN

HOTEPSM HalpsHKEHHS B HOPMAJIbHOM U IIOCI€aBaPUIHOM PEXKUMaX

BLI60p OKOHOMMHYCCKHN uenec006pa3H0r0 CCUCHUS MPOU3BOIAT
110 HOMHUHAJIbHOMY HAIPSAKECHUTO

110 SKOHOMHUYECKOM MIIOTHOCTH TOKa

IMPUBCACHHBIM 3aTpaTamM

I10 Harpe€By paCu4CTHLBIM TOKOM

B 3aBucuMOCTH OT Ha3HAYEHUS LIMHOIPOBOIbI TTOAPA3ICIISIOTCS
Ha MarucTpanbHbIe

Ha pacIpe/eNUTe/IbHbIC

Ha aBapuiiHbIE

Ha TPOJUICIHbBIE

Ha OCBETHTEIIbHEIE

Ha CMEIIaHHbIE

IMpu Toxax 6omee 3000 A mpu CISAYIOMMX CEUCHUSIX IPUMEHSIOT IIINHBI
KOopoOUaThIe
HPSIMOYTOJIbHBIE TPEX MOJOCHBIE




IPSAMOYTOJIbHBIE JBYX IIOJOCHBIE
KpyTible
IPSIMOYTOJIbHBIE OJAHOIIOJIOCHBIE

TpaHcopmaTopsl TOKa HE BEIOMPAIOT 1O CIEAYIOLIEMY YCIOBHIO
0 KJIacCy TOYHOCTH

10 TOKY

10 BTOPUYHOM HArpy3Ke

MO HAIPSKEHHIO

0 OTKJIFOYAIOIIEH CIOCOOHOCTH

M3mepurensHble TpaHcHOpMaTOPBI TOKA BBIOUPAIOT
10 HOMHMHAJIbHBIM ITapaMeTpam

10 KOMMYTAITHOHHOH CIIOCOOHOCTH

10 TEPMUYECKON U EKTPOAUHAMHYECKON CTOMKOCTH
MO0 XapaKTePUCTHKE TOKOOTPaHUYIEHHS

0 Harpy3Ke BTOPUYHBIX IeTIeH

TpanchopmaTOpsl TOKA NpeJHA3HAUCHEI

JUIs peoOpa3oBaHus HEPBUYHOTO TOKA /10 3HAYEHMIT Hanbosee ynoOHBIX A1 M3MEPUTEIbHBIX TPUOOPOB

JUISL OT/ICJICHNUS TIEPBUYHBIX IETel OT BTOPHIHBIX

JuLs IpeoOpa3oBaHUsI TOKA B MEPBUYHBIX LIETIAX

JUIs IpeoOpa30BaHus HEPBUYHOTO TOKA 10 CTAHJAPTHBIX BEJIMYMH U JUIS OT/ENICHHUS NEPBUYHBIX LIENel OT BTOPHYHBIX
Ul BEIpaBHUBAHUS IEPEMEHHOIO TOKA

Kakue cxembl IpUMEHSIOT IPH PABHOMEPHOM PacpeeNeHIH Harpy3KH MO IIomagn?
paauanbHble

MarucTpajbHble

CMEIIAaHHbIE

KOJITbIIEBBIE

pacnpenenuTeabHble

Kakue cXeMbl 2JIEKTPUYECKHUX CeTeil MPUMEHSIOT IIPH HATMYHK TPYIII HATPY30K C HEPAaBHOMEPHBIM PACIPEICICHUEM X I10
IUTONIAIN rexa?

panuaibHbIC

MarucTpajibHble

CMeLIaHHbIE

KOJIBIIEBEIE

Kaxumu noctouHcTBaMu 0071a1al0T MarucTpaabHbIE CXEMBbI DJIEKTPHUUECKUX CeTei?
HaJCKHOCTh

MpoCTOTa

JelIeBU3HA

BBICOKAasi THOKOCTB CETH

BCE IIEPEUHCIICHHOE

Kaxumu HenocraTkamu 001aJatoT pagdanbHble CXeMbl?
HEIKOHOMUYHOCTH

OTpaHUYeHHAast THOKOCTh CETH

HeOoIbIIas HAJEKHOCTh

['ogoBoii pacxo/1 3NeKTPOIHEPTUN IPEAIPUATHEM YUUTHIBACTCS
MOJIHOM pacuyeTHON MOIIHOCTBIO

YCTaHOBJIEHHOH MOIIHOCTHIO

CpEeITHEr0I0BOM MOILITHOCTHIO

T'omoBoe 4nciio 9acoB pabOTHI IPEAPUSTHS 3aBUCUT OT
MOIIIHOCTH NOTpeOuTeNeit

KaTETOPUH HAJISKHOCTH B IEKTPOCHAOKCHUH
CMEHHOCTH TIPEATIPUATHS

XapakTepa IPOU3BOACTBA

TEXHOJIOTUYECKOTO Ipolecca

B kakux caydasx 000CHOBAaHO COOPYXKEHHUE 3aKPBITHIX MOICTaHIIUH?
HPH CTPOUTEIBCTBE MOJICTAHIMI ITyOOKOTro BBOAA

TIPU PacoOI0KEHUH HA CETUTEOHON TEPPUTOPHH TOPOIa

B 30HaX IIPOMBIIIUIEHHBIX YHOCOB

IpU HEOOXOJUMOCTH CHIDKEHHSI yPOBHS IIyMa




HET BEPHOT'O OTBETA

Jlommyckaercs 1u IpUMEHEHHE TPOCOBBIX MOJIHMEOTBOI0B HA OPY 35 kB u BhIlIE?

HE JIOIIyCKaeTCs

Joryckaercs Ha Beeil reppuropun OPY

JIOITyCKaeTCsl TOJIBKO HaJl OIIMHOBKOM, €CIIM 30HBI 3aIllUThI CTEPIKHEBBIX MOJTHUEOTBOOB HE 3aKPBIBAIOT BCIO TeppuTopuio OPY
JIOTIyCKAeTCs TOJIBKO HaJl CEKLUAMU U HIMHAMH

KomMrmiencupyroiue ycTpoiicTBa, MOIIHOCTh KOTOPBIX YUUTHIBACTCS P OMPEICIICHUH MTOJTHOW PacueTHOW MOIIHOCTH, IPUMEHSETCS
JUISE KOMITIEHCAIIMA EMKOCTHBIX TOKOB

JUIsL KOMITEHCAIIUM peaKTUBHOM MOITHOCTH

JUISl KOMITIEHCAIUH TTOTEPh MOIIHOCTH

Ormpenenenne MOUTHOCTH KOMIIEHCUPYIOUINX YCTPONUCTB B CeTH HampspkeHueM 1o 1 kB ocymecTtsisercs no
yca0BuUIO OanaHca peakTuBHOM MomtHOCTH Ha muHax HH nexobix TIT

YCJIOBHIO OanaHca akTUBHOW MOITHOCTH Ha muHax ['TIIT

YCIIOBHIO OayaHca MoJIHOW MOMTHOCTH Ha muHax [ TITT

5.4. Meroauka OLleHKH OCBOCHHSl JUCHMILUINHBI (MoayJs, npakTtuxku. HUP)

ITpu onleHMBaHNK KOHTPOJIBHOW pabOTHI HCTIONB3YeTCs OMHApHAS CHCTEMA!
"3a9TeHO" BBICTABIIACTCS, KOTAA 00yJaroOMMiiCsS IPaBUIBHO BEITOIHMI He MeHee 60 % oT o0bema 3a1aHus.
""He 3auTeHO" BBICTABIISACTCS, KOTAa 00yJalOLIUIiCs MPaBUIBHO BRIIOJHII MeHee 60 % oT oObema 3aJaHusl.

HpI/I TIOBEJICHUHN 3a4€Ta JUCTAHIITUOHHO KPUTCPUAMU OLICHKU ABJISAIOTCA:

«OTnuaHO»: Ionyuenue 6onee 90 % GanugoB MO TECTY MPHU BHINOJHEHNH TECTA 3@ PETTAMEHTUPOBAHHOE BPEMs
«Xopo1o»: Ionyuernue ot 75 no 90 % OaIUIOB MO TECTY MPHU BBHINOJHEHHH TECTA 32 PErIIAMEHTHPOBAHHOE BPEMs

«Y IOBJIETBOPHUTEIHLHOY: IMomygenue ot 50 mo 75 % GaJIOB O TECTY MPH BHIMOJHEHHN TECTa 32 PETJIAMEHTHPOBAHHOE
BpeMs

6. YHEBHO-METOJNUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENH 3arnaBue bubnuoreka HznarenscTBO, TON, 311. aApec
JI1.1 | beicrpuukuii I'.®. OCHOBBI PHEPIeTUKU: YUeOHUK Mocksa: Knopyc, 2012,
JI1.2 | JLU. Ilyrau, ®.A. Herpanunuonnast sHepreTuka Wzn-so HI'TY, 2006,

Cepant, [I.®. CepanT |— BO30OHOBIIsSIEMbBIE

HUCTOYHHUKH, UCIIOJIB30BAHUEC
Gromacchl, TepMOXUMHUYECKast
IIOATrOTOBKA, OKOJIOTHUYCCKaA
6e30macHOCTh: yueOHOE
nocobue

JI1.3 | KynuHoB A.A. TeroBbie ANEKTpUUECKUE Mocksa: UTHOPA-M, 2013,
craniuu. Cxemsl U
obopynoBaHue: yaeOHOE

nocobue
JI1.4 |B.IL T'openos, C.B. O6mas sHepreruka. Ku. 1. Mocksa, bepnun: lupekr-Menua, 2016,
T'openos, B.C. AJNbTepHATUBHBIC UCTOYHUKA http://biblioclub.ru/index.php?
Topenos u ap. , o SHEPTHH: YIeOHUK page=book&id=447693
pen. B.I1. 'openoga,
E.B. BanoBo#
JI1.5 | Cubukun 0.1 OCHOBBI AIIEKTPOCHAOKEHHS Mocksa ; bepnun: [lupekr-Menuna, 2014,
00BEKTOB: yueOHOE mocobue http://biblioclub.ru/index.php?
page=book&id=229842
JI1.6 | H.IL. I'yxos, B.4. CHCTEMBI 2JIEKTPOCHA0KEHUS : Hosocubupck: HI'TY, 2015,
OmnbxoBckuit, 1. A. yaeOHUK http://biblioclub.ru/index.php?
ITaBnrouenko page=book&id=438343
JI1.7 | CyBopun A.B. [TpreMHHMKH ¥ TOTPEOUTETH KpacHosipck: Cubupckuii ¢henepanbHbIH
EKTPUUECKON SHEPIUU yHUBEpcUTeT, 2014,
CHUCTEM JJIEKTPOCHAOKEHUS : http://biblioclub.ru/index.php?

yueOHOe nocoOue page=book&id=364591




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.8 | Cubukun 10.J1. OCHOBBI IIPOEKTUPOBAHHS Mockga ; bepnun: upexr-Menua, 2016,
JMEKTPOCHAOKEHUS http://biblioclub.ru/index.php?
MIPOMBITIICHHBIX H page=book&id=459494
TpaXkJaHCKUX 3/1aHUH :
y4eOHHK
JI1.9 | BeicTpunkuit O61as sHepreruka. OCHOBHOE M.: ¥Opaiir, 2019,
I'.®.,I'acanramxkuen obopynoBaHue: yueOHUK
I'.T"., KoxxuueHkoB
B.C.
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmoreka W3parenscTBO, TOA, 3I11. aapec
JI2.1 |Macremanos A. M. TomIMBHO-3HEPTeTHYECKUI Mocksa: Dueprus, 2009,
komIutekc Poccun Ha pyOexe http://biblioclub.ru/index.php?
BEKOB: COCTOSTHHE, MPOOJIEMBI U page=book&id=58379
nepcnexktussl pa3surus (T. 1. :
CIIPaBOYHO-aHATUTHYECKUI
cOOpHUK
JI2.2 | bymyes B.B. Ouepreruka - 2050 Mocksa: Dueprus, 2007,
http://biblioclub.ru/index.php?
page=book&id=58367
JI2.3 | IIpusanos B.B. OKCITyaTanys JINHAN Mocksa ; bepnun : Jlupexr-Menua, 2017,
ANIEKTpOIepeay CUCTEM http://biblioclub.ru/index.php?
ANEKTPOCHAOKEHHS : yaeOHOE page=book&id=481650
nocobue
J12.4 | Cubukun M.IO. Texnomorus Mocksa, bepnun: {upexr-Menua, 2014,
SHeprocOepekeHus : yaeOHUK http://biblioclub.ru/index.php?
page=book&id=253968
JI2.5 | Anekceenkos C.O. TomnnmMBHO-3HEPTETHUECKU I Mocksa: FOHUTHU-JJAHA. 3akoH u
komruiekc Poccun. TTpoGemsr npaso, 2016,
Y TEHACHIMH PA3BUTHUS PhIHKA: http://biblioclub.ru/index.php?
MOHoOTpadus page=book&id=446538
JI2.6 |Knesunos A.B. CpeactBa onTUMHU3aLUU Mocksa :COJIOH-TIPECC, 2009,
MOTpPeOIEHHS AIEKTPOIHEPTHH: http://biblioclub.ru/index.php?
CIPaBOYHO-HH(OPMAIIHOHHOE page=book&id=117678
nocobue
6.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmoreka M3parenscTBoO, TOM, 3I1. aapec
JI3.1 | JdaBeimkua M.H. OO01mmas SHepreTHKa: Hogotpounk: HO HUTY MUCuC, 2013,
MeToau4ecKue ykasanus Kk PI'P ttps://Ims.misis.ru
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TeJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»
51 OnekrponHas obpazoparensHas cpega (30C) LMS https://moodle-nf.misis.ru
(Learning Management System) MOODLE
D2 | Hayunas snekrponnas 6ubnuoreka eLIBRARY http://elibrary.ru/
73 | Hayunas snekrponnas 6ubnuoteka "KubepJlenunka" | https://cyberleninka.ru/
D4 | Texuuueckas auTepatypa https://booktech.ru/
35 TexHuvecKas TUTEpaTypa - NEKTpoHHast Oudanoreka | http://techliter.ru/
Techliter
6.3 Ilepeuennb MPOrpaMMHOTO odecriedeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
.2 Kommnac 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
I1.7 | WinPro 7 RUS Upgrd OLP NL Acdmc
I1.8 | Micro-Cap 10 Evaluation
1.9 |Bbpaysep Google Chrome




I1.10 | Zoom

I1.11 Microsoft Teams

6.4. Tlepeyens MHPOPMANMOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX

N.1 |energybase.ru - KaTajor 3J1eKTPOCTAHLUH (ATOMHBIX, THAPABINYECKUX, TSIIOBBIX U JIP.) U MOJICTAHIIMN MUPA;

N.2 |window.edu.ru - eqrHOE OKHO OCTYIIa K 00pa30BaTEIFHBIM PecypcaM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Hasnauenue

OcuHarenne

133 VYuebHass  ayauropus U1 3aHATHH
JIEKITHOHHOTO THIIA, MPAKTUIECKUX
3aHATUH

Kommutekt  yueOHOW  MebOenmu Ha 56  MecT A
oOyJaromuxcsi, 1  CTallMOHApHBIH  KOMITBIOTEp  JIJISt
MPeToIaBaTessl ¢ BBIXOJOM B HHTEPHET, MPOEKTOP, dKpaH
HACTCHHBIH, [OCKa ayIWTOpHas MejoBas, BeO Kamepa
Logitech, KOJOHKH, JHMIICH3UOHHBIE TpPOTPaMMbl  MS
Office, MS Teams, antuBupyc Dr.Web.

224 VYueOHas mabopaTtopusi (KOMITBIOTEPHBIN
KJI1acc)

Kommiekr  yweOnoir wmebemm Ha 12 wMecTt A
oOydaromuxcs, 12 CTaIMOHApHBIX KOMIIBIOTEPOB  UIS
CTYICHTOB, 1 CTalMOHAPHBII KOMITBIOTEP ULt
nmpernogaBarens (BCe C BBIXOJOM B HHTEPHET), MPOCKTOP,
9KpaH HACTCHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MenoBas, BeO kamepa, goctyn k OWOC VYHuBepcurera
MUCHUC depe3 nuuHblii kabuHeT Ha mmiarpopme LMS
Canvas u Moodle, nmunien3nonnsie nmporpammbel MS Office,
MS Teams, antuBupyc Dr.Web.

113 VYueOHas mabopaTtopusi (KOMITBIOTEPHBIN
KJacc)

Kommiekr  yweOnoir wmebemm Ha 12 wMecTt A
oOydaromuxcs, 12 CTaIMOHApHBIX KOMIIBIOTEPOB  UIS
CTY/IEHTOB, 1 CTAl[MOHApHBIH  KOMIIBIOTEP JUIst
nperofasarenst (y BceX BBIXOJ B HHTEPHET), IPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTaTop, JOCKa ayJuTOpHas
MenoBasi, BeO kamepa Logitech, moctym k OJOUOC

VYuusepcurera MUCHUC 4yepe3 mMuHBIA KaOWHET

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

Ha

miarpopme LMS Canvas u Moodle, umeH3nOHHBIC

8. METOAUYECKHUE YKA3AHUA J1JISA OBYYAIOIIIUXCA

B npomecce n3y4eHns AUCIUILTIHEI BRIACISIOT [BA BUIA CAMOCTOSTENBHON pabOTHL: ayIUTOpHAs ¥ BHEAyAUTOPHAS. AyTUTOpHAs
caMocTosITeNbHas paboTa Mo JUCHUIIIMHE BBIMOTHACTCSA Ha YUeOHBIX 3aHATHAX O] PYKOBOJCTBOM IPETIojaBaTesl.
BHeaynuropHas camocrosTenbHas paboTa - IilaHupyemas yueOHast paboTa 00yqaroIiMCsl, BEIIOJIHSAEMast BO BHEAYTUTOPHOE
BpeMs 110 3a/IaHUIO U IPH METOANYECKOM PYKOBOJCTBE MPETIOAaBaTEls, HO O€3 €ro HEMOCPEACTBEHHOTO YJacTHI.
CamocTosTenbHast paboTa, He IPEeayCMOTPEHHAs IPOTPpaMMOil yaeOHOH AUCIUILTHHEL, PACKPHIBAOIIEH U KOHKPETH3UPYIOIIEeH ee
coJiep’KaHue, OCYIECTBIIAETCSA 00yJaloMUMCs HHUIIMATHBHO, C LETbIO PeaTi3allil COOCTBEHHBIX YU€OHBIX 1 HAyYHBIX HHTEPECOB.
st 6oree 5 PEeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENBEHON paboThI IO TUCIUIUIMHE MIPEIoAaBaTeNb PEKOMEHAYET HCTOYHHUKHA JUTS
paboTHI, XapaKTepu3yeT HanboJee paioOHAIBHYIO METOIUKY CAMOCTOATENIFHOM PaboTHI, IEMOHCTPUPYET paHee BHIIIOTHCHHBIC
oOyJaronmucs paboThl U T. 1. Buabl 3a1aHuii A7 BHEAYAUTOPHON CaMOCTOSTENBHON pabOThI, HX COAEPKAHUE U XapaKTep MOTYT
UMETb BapUaTUBHBIN U U PEepeHIIMPOBAHHBIN XapaKTep, yIUThIBATh HHANBHIYAIbHbIE 0COOCHHOCTH 00Y4alOIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYAbHO WM TPYIIIAMH CTYICHTOB online ¥ Ha 3aHATHAX B
3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH TeMaTHKU CaMOCTOSTENbHON pabOThI, YPOBHS CI0XKHOCTH. KOHTpOIb pe3ynbTaToB
BHEAYMTOPHOH CaMOCTOSITEILHOM pabOTHI OCYIECTBISIETCS B IIPE/IENax BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIe
3aHATHSA 110 TUCHUIUIMHE Ha MPAKTHYCCKUX, Ta00PaTOPHBIX 3aHATHAX.




