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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:

2.1.1 | TexHOMOTHHU IPOTPAMMHUPOBAHUS

2.2 JucuunimHbl (MOIy/IH) U PAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON AUCHMIIJIMHBI (MOAY/Is) HE00X0AUMO KaK
npeaulecTBYOLIee:

2.2.1 | AuzaitH web-npuiIoxKeHuH

2.2.2 |IloaroroBka K MpOIEAype 3aIIUTHI U 3aIIUTa BEITYCKHOW KBATM(DHUKAITMOHHON pabOTEI

2.2.3 |IIpepnunnoMHas NpakTHKa

2.2.4 |Paspaborka UI/UX

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

IIK-3: CnocoGen co3gaBaTb HHPOPMALMOHHYIO MO/IeJIb, OCYLLECTBJIATDH MOAOOP HHCTPYMEHTAJIBLHBIX CPEACTB, OLIEHUBATH UX
3¢ GeKTUBHOCTH

3HaTh:

I1K-3-33 ocHOBHEBIC OIIpE/ICIICHUS U TIOHTHUS B chepe PYHKIIMOHUPOBAHUS Pa3TIMYHBIX BHIOB SHEPTETUUCCKUAX YCTaHOBOK,
TpoOJIeMBI SHEProCcOePEeKESHIS U OCHOBHBIC ITyTH UX PEIICHUS.

I1K-3-32 napaMeTphbl U XapaKTCPUCTUKU PEIKUMOB pa6OTI>I; PaCYCTHBIC COOTHOMICHUS AJIsI OIIPCACIICHUS [TapaMCTPOB PEIKHUMOB;
METOJBI pacucTa peKUMOB pa6OTLI TCIJIO- U DJICKTPOIHEPTETUICCKUX YCTAHOBOK

[IK-3-31 meToms! pacdera pexXuMOB pabOTHI TEILIO- U AEKTPOSHEPTETUIECKUX YCTAHOBOK

YMmerb:

ITK-3-Y3 00BsacHATH (Pu3HUECKUE OCHOBBI (DYHKIIMOHUPOBAHHS PA3IMYHBIX BUIOB TEIUIO3HEPTETUIECKUX YCTAHOBOK,
aHATM3UPOBATh MPOIIECCHI B TEIUIOAHEPTETUICCKUX YCTAHOBKAX B Pa3IMYHBIX PEKUMaX PaOOTHI

ITK-3-Y2 onpenensats peskxuMbl 3HEPro3hHEeKTUBHOM HKCIUTyaTAIINH U ITapaMeTPhl KPUTHIECKOTO COCTOSIHUS 000pyIOBaHHS

[IK-3-Y1 mogenupoBaTh 0OBEKTHI SJHEPTETUKH U UX KOMIIOHEHTHI C UCTIOIB30BaHUEM KOMIIBIOTEPOB

Baagers:

[1K-3-B3 meronamu TCOPETHUCCKOT'O U OKCIICPUMEHTAJIBHOT'O UCCIICAOBAHUA 00BEKTOB OHEPICTUKHU

[1K-3-B2 ocHOBHEIMH cITOCOOAMH peann3auy SHeProcoOeperaronux pexkrMOB 3KCIUTYaTalluy TEIIOYHEPTeTHIECKOT0
obopynoBaHus

[IK-3-B1 MeTogamMu U METOAMKaMU pacyeTa PeXKHMOB PAOOTHI ANEKTPOIHEPTETUIECKOTO 000PYIOBAHUS

4. CTPYKTYPA U COAEPKAHUE

Kon Haumenopanue pasneno u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Beinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 1. sieMble
KOMIIeTeHIHit pecypchl padoThI

Pasnen 1. BBenenne.
CoBpeMeHHOE COCTOsTHUE
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

JI.1J12.1
J12.2J13.1
510520354
35

1.2

OCHOBHBIE TTOJOKEHHS
TEPMOJMHAMUKH U TEILIOBOM
sHepreTHkd. Pabodee Teo,
napamerpsl 3aKOHOB
TEPMOIMHAMUKH.
TepMmoTuHaAMIYECKUE IIHKIIBL.
OCHOBHBIE pacu€THbIE
HPOrPaMMBI, HCTIOJIb3yeMBbIC B
TEIIOo- U

anekTposnepreruke. /Cp/

12

[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

JI1.1J12.1
J12.2J13.1
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

JI.1J12.1
J12.2]13.1
010209354
95

2.2

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

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

JI1.1J12.1
JI2.2713.1
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/

24

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

JI1.1J12.1
J12.2J13.1
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

JI1.1J12.1
J12.2]13.1
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

JI.1J12.1
J12.2J13.1
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/

48

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

JI1.1J12.1
J12.2J13.1
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

JI1.1J12.1
J12.2]13.1
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

JI.1J12.1
J12.2]13.1
010323354
95

P3

43

Uccnenoranue
BBICOKOBOJIBTHOT'O
TpanchopmaTopa /J1ad/

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

JI1.1J12.1
JI2.2713.1
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/

36

[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

JI.1J12.1
J12.2J13.1
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

JI1.1J12.1
JI2.2713.1
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/

33

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

JI1.1J12.1
JI2.2713.1
013023334
95

KM1

P3

5. ®OHJ] OHEHOYHbBIX MATEPUAJIOB

5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJAJIOKBUYM, 3K3aMeH U T.N), BONPOCHI LA
CaMOCTOSITEIbHOI MOATOTOBKHU

Kon
KM

KonTtponwsHoe
MEpOTIPUSITHE

IIpoepsiembie
WHIUKATOPBI
KOMIETCHIIUM

Bomnpocs! a1 noaAroToBku




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 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.)

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:

MuHHCTEpCTBO HAYKH | BbICIIEro obpa3zoBaHus Poccuiickoii denepannu
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

®opma 00ydeHust: OUHasl, 3a0UHAsT

®dopma NpoBeIeHHs IK3aMEHa: NMCbMEHHAs!

1. Kiaccuduxarus >1eKTpUYecKUX CTaHIHIA.

2. [TapoBas TypOuHa 1 ceps! npuMeHeHus. Tunbl napoBbIx TypOuH. Kinaccndukanus napoBbIxX TypOuH

IIpumMepsl BOIPOCOB U 3aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

SHCKTpI/I‘{CCKaﬂ CTaHIusA — 9TO...

JICKTPOYCTAHOBKA, ITPOU3BOAAIIAA DJICKTPUICCKYIO SHEPTUIO

OJIEKTPOYCTAHOBKA, IPOU3BOAAIIAS DJICKTPUICCKYIO U TECIIJIOBYIO DOHEPIUIO

DJIEKTPOYCTAHOBKA, IPOU3BOAAIIAS DJICKTPUICCKYIO WM SJICKTPHUYCCKYIO U TEIJIOBYIO DOHEPIUIO

OnexTpuyuecKas MOACTAHIMSA — 3TO. ..

ANEKTPOYCTAHOBKA, IPEIHA3HAYCHHAS [UIs TIPHEMa U PpeoOpa30BaHus ICKTPHUUCCKOIT SHEPTUU
ANIEKTPOYCTaHOBKA, B KOTOPOH MPOM3BOAUTCS, MPeoOpasyercs, MOTPeOISIETCS AICKTPOIHEPT s
3IIEKTPOYCTAHOBKA, TIPON3BOIAIIAS HIEKTPUIECKYIO U TEIIOBYIO SHEPTHIO

B cocraB EDC P® He BXoAUT 00bEAMHEHHAS DHEPTETUYECKAs CUCTEMA
VYpana

Cubupn

Bocroka

Cesepo-3amnana

CesepHoro Kaskaza

TpanuunoHHBIE AIEKTPOCTAHLIUH ITO. ..
K9C, CoC

II9C, TEOTOC

ADC, ITOC, KBC

MexaHnueckass 3HEPTHs BOJHOTO TIOTOKA PeKH (TUAPABINYECKAs SHEPTHS ) IPeoOpa3yeTcs B AIISKTPUIECKYIO SHEPTUIO Ha
ADC

TOC

I2C

KABC

OCHOBHOI‘/'I THII 3HeKTpOCTaHHPII>II paCHOHaFaCMLIfI B IICHTPC JICKTPHUICCKUX U TCIJIOBBIX HArpy30K
Ty

IP3C

ADC

I'2C n TADC

T




OHeprus, BeIAENsAEMAas IPU CTOPAaHUK KAMEHHOTO YIIIsi, Topda, ra3a, HeTH U APYTUX BUIOB TOILIMBA, IpeoOpa3yercs B
MEKTPUUYECKYIO SHEPTUIO Ha

ADC

ToC

IaC

KABC

MexaHuuecKast SJHeprHs BO3AYIIHOTO MOTOKA IMpeodpasyeTcs B AMEKTPHUECKYIO SHEPIHIO Ha
ABC
ToC
Iac
BOC

Kaxue snekTpocTaHIIMM OTHOCAT K pa3psily BBICOKO MAHEBPEHHBIX ?
KOHJICHCALlUOHHBIE

TEIUIOAIEKTPOLIEHT PN

THIPORIEKTPOCTAHIINH

ATOMHBIE 1EKTPOCTAHLIUU

reoTepMallbHbIE 3C

[To xakuM TpI3HAKAM Pa3esIoT IeKTPHUECKre CTaHIK? BribepuTe oarH MM HECKOIEKO OTBETOB!
10 BUJY UCIOJIb3YEMO SHEPTUN

10 BUAY TEILIOBOI'O JIBUTaTEIA

10 BUAY IEKTPUUECKOTO JBUTaTENs

10 BUAY OTIIyCKAaeMOM 3HEPIUu

[TprHIMIIBI HOCTPOECHHS CXEM BIIEKTPOCHA0KEHUS
OTKa3 OT XOJOAHOTO Pe3epBa

pasnenbHas paboTa THHUH U TpaHCHOpMaTOpOB
1e1eco00pa3HOCTh

HaJISKHOCTh

ITyOOKOE CeKIIMOHNPOBAHHE

K I xareropuu no crenenn 6ecriepeOOHHOCTH 3IEKTPOCHA0KEHUSI OTHOCSTCS IEKTPOIPHEMHHUKI
TepephIB B 2IEKTPOCHA0KEHUHN, KOTOPOE BIICUET 3a cO00H 00s3aTeNIbHOE OTKITIOUEHHE 000pyI0BaHNE
OIIACHOCTD JJISl )KU3HU JIOACH

KOPOTKHE 3aMbIKaHUS

IepepsIB B aneKkTpocHAOXKEHNH T4 | KaTeropuu JOIycKaeTcsl Ha BpeMs
BKJIIOYEHHS pe3epBa CHIIaMHU JIKYPHOTO IepcoHaa

aBTOMAaTHUYECKOT0 BKIIOYEHHs pe3epBa

BBINOJIHEHUS ONIEpallUil JUCIIETYEPOM

FHyﬁOKOG CCKIIMOHUPOBAHUE ITPUMEHACTCA OJIsA
YMCHBIICHU S COTTPOTHUBJICHUS

obOecreueHus U ITOBEIIICHHUS HaIC)KHOCTHU
YMEHBIICHUS KOJINYECTBA DJICKTPUYCCKUX allapaToB

ITuTanue KpymHBIX U 0c000 KPYIMTHBIX TPEANIPUATHH BBITIOIHSIOT HAPSHKEHIEM
110 kB

220 kB

6 kB

330 kB

500 kB

35xB

Pacuer Harpy3ok npousBogurcs

MOCJIE COCTaBIICHUS CXEM EKTPOCHAOKEHUS
Ha 3aKJIIOYUTENBHON CTaluy IPOESKTUPOBAHUS
Ha HAa4aJbHOU CTaJUU IPOCKTUPOBAHUS

HcxoaHble naHHBIE [UIs ONPENENCHUs Harpy30K
reHepabHbIN IIaH

BEZIOMOCTb HAarpy30K

cxema

YCTaHOBJIEHHAsI MOILHOCTh

K02 pUITHEHTBI




YacToTa BpallleHUd TypOOreHepaTopa, MPH YUCIIe map MOICOB p=2
750 06/MuH

300 06/MuH

1500 06/Muu

3000 06/MunH

1000 06/MuH

Cunossle TpaHC(hOPMATOPHI U aBTOTPAaHC(HOPMATOPHI IPeJHAZHAUCHEI
JUISL IOHIYKEHHUS HANIPSDKEHUS U TOKa

JUTS TIOBBIIICHNS HAIPSDKSHUS U TOKa

JUIs IpeoOpa30BaHMs HATIPSKCHUS

JUIs ipeoOpa3oBaHus TOKa

JUIsl IpeoOpa30BaHust BHEPTHU C OJHOTO HANPSDKEHHS Ha IPYroe

MomrocTs Tpancdopmaropa ITIIT onpenensercs

aKTHBHON Harpy3Kkoi MpeAnpusiTHs U PeaKTUBHON MOILTHOCTBIO CUCTEMBI
PEAKTUBHON Harpy3Koi NpeapUsiTUS U PEAKTUBHON MOIIHOCTBIO CUCTEMBI
AKTUBHOU HArpy3KOl NMpeAIpUsITHs U IOJIHON MOIHOCTBIO CUCTEMBI

HawuBeIroHeIas MOITHOCTE TPaHC(HOPMATOPa 3aBHCUT OT
BEJTMYMHBI XapakTepa rpaduka MeKTPUIECKOH Harpy3Kn
JUIUTEIBHOCTH HapacTaHUS HAaTPy3KH IO ToJaM

qucia 4acoB paboThl IPEANPUATHUS

CTOMMOCTH 3IIEKTPOIHEPTHH

3apInIaThl 0OCTYKHUBAIOIIETO IIEpCOHANA

YHCII0 eX0BBIX TPAHC(HOPMATOPOB ONPEACITISICTCS

THTIOM TpaHcpopMaTopa

€IMHUYHOM HOMUHAIBHON MOIIHOCTBIO TpaHchopMaropa
K03 PUITUEHTOM 3arpy3ku TpaHchopmaropa
TEMIIEpPaTypOil BO3Iyxa

BrikimrouaTeny Harpy30K MpeaHa3HadeHbl 115
KOMMYTallid HOMUHAJIbHBIX TOKOB
OTKJIIOUEHH TOKOB K3

KOMMYTallMi TOKOB BO BCEX peXUMax

PaszwenuuuTenn npeHa3HAYCHBI IS

CO3/IaHUs BUAMMOTO pa3phiBa MPHU PEMOHTE IEKTPOOOOPYAOBAHHS
KOMMYTaIUH JIOOBIX TOKOB

aBTOMAaTHYECKOT0 OTKJIFOYEHHS TOKOB

MepeBoO/Ia ¢ OJTHOM TMapaluIeIbHON BETBH Ha IPYTYIO

Pa3zpequnuTenn BEIOUPAIOT MO

HOMHUHAJIBHBIM [1apaMeTpam

Harpy3Ke BTOPUYHBIX LieHen
3JIEKTPOAMHAMUYECKON U TEPMUYECKON CTOUKOCTH
XapaKTEepUCTUKE TOKOOTPAHUUEHUS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beIHHUTEINM. .
pyOsIIero THMa

MIOJIBECHOTO THIIA

TOPU30HTAIBHO - IOBOPOTHOTO THIIA

KaTsIIero TUIA

BaKyyMHOT'O THIIa

PazpequHUTENAMH HE JOMYCKACTCS BHINOIHITE CICAYIONINE OIePaIliy
OTKJIIOUCHHUE U BKIIIOUSHHE HeHTpaieil TpaHCGOpMaTOPOB B JFOOBIX PeXKUMaX
CO3JTaHHE BUIUMOTO Pa3phIBa B OTKITIOYEHHOH AJIEKTPUIECKOH [eTn
OTKJIFOUCHHUE U BKIFOUCHHUE 3aPSIHOTO TOKA IITHH

OTKJIIOYEHHUE TOKA HArpy3Kku 1o 15 A mpu Hanpspkenuu a0 10 kB
OTKJIIOUYEHUE TOKA KOPOTKOTO 3aMbIKAHUS

Pa3zweguHUTENN BRIOUPAIOT IO

HOMHHAJIBHBIM ITapaMeTpam

Harpy3ke BTOPUYHBIX Lienen
JNEKTPOAUHAMHUYECKON U TEPMUUECKON CTOMKOCTH
XapaKTepUCTUKE TOKOOTPAHUUCHUS




KopoTko3aMbIkaTenb - 3T0 KOMMYTallMOHHBII anmapar...

TpeHa3HaYeHHBIN U OTKITIOUYCHHS JICKTPUIECKOH [N B HCHOPMAJIBHBIX PeXXUMax paboThl TpaHC(hOpMaTopa
IpeAHa3HAYEeHHBIN U1 OTKIIIOYEHUS EKTPUYECKON ey IPU KOPOTKOM 3aMbIKaHUU

HpefHa3HaYeHHBIN I CO3[JaHUs HCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHUs B LIEMH TpaHC(HOpPMaTOpa IPH BUTKOBOM 3aMbIKaHHU
BHYTPH TPaHC(OPMATOPA C LSO €T0 JaIbHEHIIET0 OTKIIOUECHUS

C CaMOBO3BpPaTOM IIp€IHA3HAYEHHBIH U1 CO3/JaHUs UCKYCCTBEHHOI'O KOPOTKOT'O 3aMbIKaHUs IIPU BUTKOBOM KOPOTKOM 3aMbIKaHUH
IIpeIHa3HAYECHHBIN Ul yIPABICHUS IEKTPUYECKOM LENbIO IPU KOPOTKUX 3aMBIKAHUAX

Otaenurenu nperHa3HauUCHbI

JUISL py9HOTO OTKJTIOUEHHSI 00ECTOUEHHBIX IeTeH

JUIsl py4HOTO OTKJIFOUEHUS 1ieneld 101 Harpy3Koi

JUISL aBTOMaTH4ECKOTO OTKIIFOUECHHSI 00ECTOUEHHBIX LIeTeH
JUIS AMCTaHIIMOHHOTO OTKJIIOUEHHUS LieTiel ¢ Harpy3Kou
JUIsl aBTOMaTUYECKOIO OTKIIFOUEHUS 1ieTiell 1101 Harpy3Koi

OTenuTeNb OT Pa3beIUHUTENS OTIUIACTCS
rabapuramu

croco0OoM raieHus Ayru

IUTOCKOCTBIO JBHMKCHHS HOMKEH

KOHTAKTHOM CHCTEMOI

MPUBOIOM

B orxmmrogaronux anmapatax 101 kB He mpuMeHseTcs croco0 rameHus Jyru
JIBIDKEHHE AYTH B MArHUTHOM I10J1€

MHOTOKPATHBINA Pa3pbIB LEIIU TOKA

TaleHue IYyru B y3KUX LIEIsX

YIUIMHEHUE TyTU

JIeJIeHUE IJIMHHOM JyTH Ha psiJi KOPOTKUX

ABTOMaTHYECKHE BBIKIIIOYATEIH IPUMEHSIOT B 3JICKTPOYCTAHOBKAX
no 1 xB

1o 6 kB

no 10 xB

BriximrouaTenu Harpy3ok npeaHa3sHaueHsbl 1Jis
KOMMYTallid HOMUHAJIbHBIX TOKOB
OTKJIFOUEHHS TOKOB K3

KOMMYTallU¥ TOKOB BO BCEX pexUMax

CriocoObI ranieHus EKTPUUECKON Iyrd UCToJIb3yeMble B arnmnaparax g0 1000 B

TaImeHne TIyTy B ra3ax BBICOKOTO JaBJICHUS, IBIDKEHHUE IyT'H B MATHUTHOM TIOJIe, YIJTMHEHHE TYTH

YIUIMHEHWE IyTH, TBM)KEHHE AYTH B MATHUTHOM I10JI€, TallleHue IyTH B BaKyyMe

raiieHue IyTy B BaKyyMe, YIUIMHCHUE YTy, JBHKCHIE IyTH B MATHUTHOM TOJIC

JIeNICHHE JUTMHHOM JIYTH Ha sl KOPOTKUX, TallleHUE TyT'H B Macie, YITHHESHHE JTyra

VIUIMHEHWE IyTH, BM)KEHHE AYTH B MATHUTHOM II0JIe, JIeTICHNe JUIMHHON YT Ha Psii KOPOTKHX, TAllIEHUE TYTH B Y3KHUX IIENsX

Jst ratieHus aneKTpUYecKoi qyry B anmaparax o 1 Beime 1000 B ucnons3yercst
TalIeHne B derase

TaleHne Iyru B Macie

raiieHue IyTy B BAaKyyMe

TalleHNe IyTY 33 CYET CHHXPOHMU3AIMA MOMEHTA OTKIIFOUEHHSI ¢ OECTOKOBOM May30i
TaleHne Iyra B Y3KUX IIeNsX, yIJTUHEHUE TyTH

W3mepurensHble TpaHC(HOPMATOPHI TOKA TIPS THA3HAYCHBI IS
U3MEpPEHUs] IEPBUYHBIX TOKOB

U3MEPEHMs] BTOPUYHBIX TOKOB

npeoOpa30BaHMs IEPBUYHBIX TOKOB B CTaHIapTHBIE BTOPUIHBIC

M3mepurenbuble TpaHcHOpMaTOPB TOKA BEIOUPAIOT
10 HOMHMHAJIbHBIM ITapaMeTpam

10 KOMMYTAITHOHHOH CIIOCOOHOCTH

10 TEPMUYECKON U EKTPOAUHAMHYECKON CTOMKOCTH
MO XapaKTePUCTHKE TOKOOTPaHUYIEHHS

0 HAarpy3Ke BTOPUYHBIX IeTIeH

I[JI}I CHMIKCHUS TEMIICPATYPHI IJIABJICHUS BCTABKU B MPEAOXPAHUTEIIAX C HAIOJIHUTEIIEM UCTIOJIB3YCTCA




MeTaJLTypriaueckuit 3 exT - Ha MOJOCKU MeIH HaMasHbI MIAPUKU 0JIOBA

IPOPE3HU, YMEHBILIAIOIINE CEYCHUE

yCTaHaBIUBAIOTCA NapajljieIbHbIe [UIAaBKUE BCTABKU U3 Pa3HbIX MaTEPUAIIOB

IUIACTUHBI IEPEMEHHOTO CEUEHUS

HAIOJIHUTENb, KOTOPBI IIPU TallleHNuH ATy OKUCISIETCS (peaKiusl MpoTeKaeT ¢ MOITIOIEHUEM SHEPTUH)

B xauecTBe MaTepuaina niuaBkoi BcTaBku npepoxpanuteneil tuna [IKT ucnons3yror
cepedpo, amOMUHHUN

AJIIOMUHMH, CTajIb

MeIb, ATFOMUHNH

MeJlb, CTalb

Menib, cepedpo

[IpumeHeHne KaKuX IUTaBKUX BCTAaBOK pa3permacTcs?
KaInOpPOBaHHBIX

HEKaJIMOPOBaHHBIX

nro0oro THIa

B 3aBUCUMOCTH OT CUTYyalluH

Kak ciexyer BbIOMpaTh NPeIoXpaHUTENN?

10 OTKJIIOYAIOIIEH CITOCOOHOCTH

10 BKJIFOYAIOIIEH CIIOCOOHOCTH

10 TPEACIBHO JOIMYCTUMOMY TOKY, BO3HHKAIOILEMY TP BKItoYeHHH Ha K3

Br160op cxem 3MeKTpoCHAOKEHHUS 3aBUCHT OT
KaTeropuu noTpeduTenei

pac4yeTHOI MOIIHOCTH

YIOAJIEHHOCTH OT HCTOYHUKA MTUTAHHS
KOJIMYECTBA I10JICTAHIINH

PO3bI BETPOB

PaznensHas paboTa THHUH U TpaHC(HOPMATOPOB IIPHHUMALCTCS
C LEJIBIO YBEITMYEHHMS COTIPOTHUBIICHHS M, yMEHbLIeHUs TOkoB K3
SKOHOMUH 3JIEKTPOOOOPYIOBAHUS

YMEHBIIIEHHS TTI0TEPh

CeueHusi MPOBOJIOB U JKWIT Kabenel BEIOUparoT
MO0 TEXHUYECKUM YCIOBHSIM

M0 HA/IKHOCTH

10 SKOHOMHUYECKHM YCIOBHSIM

KaIlMTaJIbHBIM 3aTpaTamM

CeueHus MPOBOIOB | KU Kabeneil BEIOuparoT
0 CIOCO0Y MPOKIATAKH

M0 HOMHUHAJIEHOMY HaIpsHKESHHUTO

10 CTOMMOCTH

[0 TIOTEPsIM HAIIPSKCHHS

Jluaus u3 xaberneil, npeaHa3HaYeHHAS IS TIepejady JIEKTPOIHEPTHU Ha PACCTOSTHUE HA3hIBACTCS
KaOeNbHbIN KaHal

KaOeabHas TUHUS

KaOeJpHas TpaHIIIes

KaOenpHas dcTakaaa

Pacumgpyiite mapky cuioBoro kademst ACh 3*95
TPEX>KWIBHBIA Ka0eh CO CBUHIIOBOM 000JI0UKOM ¢ METHBIMH KIJIAMH, TUTOIIAABI0 CeUeHUS 95 MM2
JIBYXOKUIIbHBIN Ka0Oellb CO CBUHLIOBOK 000JI0YKON C MEAHBIMHU KUJIaMH, TJIOLIAIbI0 cedeHus 95 Mm2

TpeX)KI/IJ'IBHHﬁ Ka0eJIb CO CBUHIIOBOI 000JI0YKOH ¢ aTFOMUHUEBBIMU JKUJ1aMi, I1omaablo CEYHCHUA 95 Mm2

TexHUYECKHE yCIOBHS BEIOOpA CCUCHUH BO3MYIIHBIX M KAOCIBHBIX JINHUI
MO HAarpeBy PacuETHBIM TOKOM

YCIIOBHSIM KOPOHUPOBAHHUS

MEXaHUUYECKOU POYHOCTU

KaIUTalbHBIM 3aTpaTaM

HarpeBy OT KpaTKOBPEMEHHOT'O BblJenIeH s Teria TokoM K3

croco0am MpPOKIIaJIKK

NOTEPSIM HaNpsHKEHHS B HOPMAIbHOM U IIOCI€aBaPUNHOM PEXHUMax




Br160p 93KOHOMHUUECKH 11EIeCO00Pa3HOTO CEUCHUS IPOU3BOASAT
110 HOMHHAJILHOMY HalpshKEHUIO

110 5KOHOMHWYECKOH IIIOTHOCTH TOKa

HPUBEJCHHBIM 3aTpaTaM

N0 HarpeBy pac4eTHBIM TOKOM

B 3aBucumocT OT Ha3HA4EHUS IIMHOIPOBObI IIOAPA3AEIISIIOTCS
Ha MarucTpajbHbIE

Ha paclpeeIUTeNbHbIE

Ha aBapuUiiHbIE

Ha TPOJUICHHbIE

Ha OCBETHUTEIbHBIE

Ha CMELIaHHbIE

IIpu Tokax 6onee 3000 A npu CISTYIONINX CEUCHUSX IPUMEHSIOT IITHHBI
KopoOYaTbie

IPSMOYTOJIBHEIE TPEX MTOJIOCHEIC

HPSMOYTOJIBHEIE IBYX TIOJIOCHBIE

KpyIJible
HPSIMOYTOJIbHBIE OJTHOTIOJIOCHBIE

TparchopMaTOpsl TOKA HE BEIOUPAIOT MO CISTYIOIEMY YCIOBHIO
IO KJIaccy TOYHOCTH

0 TOKY

10 BTOPUYHOM Harpyske

10 HATIPSHKEHUIO

10 OTKJIIOYAOILEH cIoOcOOHOCTH

W3mepurensHble TpaHC(HOPMATOPHI TOKA BRIOUPAIOT
10 HOMHMHAIIbHBIM HapaMeTpam

10 KOMMYTAITHOHHOH CIIOCOOHOCTH

10 TEPMUYECKON U EKTPOAUHAMHUYECKON CTOMKOCTH
MO0 XapaKTePUCTUKE TOKOOTPaHUIEHHS

M0 HarpysKe BTOPUYHBIX LETEH

TparchopMaTOpsl TOKA IpeJHA3HAUCHEI

JUIsl IpeoOpa3oBaHusl HEPBUYHOTO TOKA /10 3HAYEHMIT Hanbosee ynoOHBIX A1 M3MEPUTEIbHBIX TPUOOPOB

JUTSL OT/ICJICHNUS TIEPBUYHBIX IETeH OT BTOPHYHBIX

JUIs IpeoOpa3oBaHMs TOKA B EPBHYHBIX LETIAX

JuLs IpeoOpa3oBaHusl MEPBUYHOTO TOKA JI0 CTAHAAPTHBIX BETUYMH U ATl OTJETICHHS NEPBUYHBIX I[eTled OT BTOPUYHBIX
JUIsl BBIPaBHUBAHUS NIEPEMEHHOTO TOKA

Kakue cxeMbl IpUMEHSIOT IPH PABHOMEPHOM pacIpeeNIeHIH Harpy3KH MO IIOMmaan?
panuajbHbIe

MarucTpajbHble

CMEIIaHHbIE

KOJIBLIEBBIE

pacIpeaeIuTebHbIE

Kaxwue cxembl 2leKTpuYecKuX ceTell MPUMEHSIOT IPH HATWYHK TPYII Harpy30K C HEPaBHOMEPHBIM paclpeaeieHueM X 1o
[UIOIAIH 1exa?

panuaibHbIC

MarucTpajbHbIe

CMeELlIaHHbIE

KOJIBLIEBEIE

Kaxumu mocTonHcTBaMu 0071a1al0T MarkCTPaabHBIE CXEMBI DJIEKTPUUECKHUX CEeTeH?
HaJEeKHOCTh

MpOCTOTa

JIeIIeBU3HA

BBICOKast THOKOCTE CETH

BCE MEPEUYHCICHHOE

Kaxnmu HegocTaTkamMu 001aJar0T paguanbHbe CXEMbI?
HEIKOHOMUYHOCTH

OTpaHUYEHHAs THOKOCTh CETH

HeOOoIbIIast HaEKHOCTh




T'onoBoil pacxon MEKTPOIHEPIUU IPEAIPUATUEM YIUTHIBACTCS
MIOJIHOM pacYeTHON MOIIHOCTHIO

YCTaHOBJICHHOH MOIITHOCTHIO

CpeIHEr010BOi MOILTHOCTHIO

T'o0BOE YMCII0 YacoB paboThI MPEANPUATHS 3aBUCUT OT
MOIITHOCTH MOTPeOUTENeH

KaTErOpUH HAJCKHOCTU B HIEKTPOCHAOKEHUH
CMEHHOCTH MPEAIPHUATHS

XapakTepa IPOU3BOICTBA

TEXHOJIOTMYECKOT0 Ipoliecca

B kxaxux cirygasx 000CHOBaHO COOPY)KEHHE 3aKPBITHIX ITOICTAHIHN?
IIPH CTPOUTENHCTBE MTOJICTAaHINI ITTyOOKOTO BBOJIA

HpHU PacHOI0KEHUH HA CETUTEOHON TEPPUTOPHH TOPOA

B 30HAaX MPOMBIIUICHHBIX YHOCOB

TIPY HEOOXOMMOCTH CHIDKCHHSI YPOBHS IITyMa

HET BEPHOTO OTBETA

Jlomyckaercst 11 mpuMeHEeHHe TPOCOBBIX MOJTHIEOTBO10B HA OPY 35 kB u BbIme?

HE JIOINyCKaeTcs

JoIyckaercs Ha Beeil Tepputopuu OPY

JIOTIYCKAeTCs TOJIBKO HaJ/l OLIMHOBKOM, €CIM 30HBI 3aIIUThI CTEPIKHEBBIX MOJHUEOTBOOB HE 3aKPBIBAIOT BCIO Teppuropuio OPY
JIOTYCKAeTCs TOJIBKO HaJl CEKLMAMU U IIMHAMH

Komnencupyroliye ycTpoicTBa, MOLHOCTh KOTOPBIX YYUTBIBACTCS IIPU OIPEAEICHUY OJHON PaCU€THOM MOIIHOCTH, IPUMEHSAETCA
JUIS KOMIIEHCALIUM €MKOCTHBIX TOKOB

JUI KOMIIEHCALUU PEAKTUBHOM MOIITHOCTH

JUI KOMIIEHCALUU [10TEPh MOILHOCTU

Ornpenenenne MOITHOCTH KOMIIEHCUPYIOUINX YCTPONUCTB B CeTH HanpspkeHueM 1o 1 kB ocymecTsisiercs o
yCII0BUIO OanaHca peakTuBHOM MomHOCTH Ha muHax HH nexopeix TIT

yca0BuUIO OanaHca akTUBHOW MOUTHOCTH Ha muHax [TIIT

YCJIOBHIO OanaHca MoJIHOW MOITHOCTH Ha muHax [ TITT

5.4. MeToauka oLleHKH OCBOeHHsl JUCHMILUINHBI (MoayJs, npakTuku. HUP)

Kputeprnu oneHuBaHUs OTBETA Ha SK3aMEHE

Or1eHKa «OTIIMYHOY BBICTABIISETCS, KOTAA 00yJarOIHiCS AEMOHCTPHPYET CHCTEMHBIE TEOPETHIECKHE 3HAHNS, BIIaIeeT
TEepPMHHOJIOTHEH, IeflaeT apryMEeHTUPOBAHHBIE BBIBOBI M 0000LIEHNS, IPHBOAUT IIPUMEPHI, TOKa3bIBAaCT CBOOOTHOE BIaCHHE
MOHOJIOTHYECKOH PEUbI0 M CIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

Or1eHKa «XOPOII0» BEICTABILAETCS, KOT1a 00yJaIoIIMiics IEeMOHCTPUPYET IIPOYHBIEC TEOPETHUECKUE 3HAHNUS, BIageeT
TEPMHHOJIOTHEH, 1eflaeT apryMEHTHPOBAHHEIE BBIBOABI H 0000ICHNS, IPHBOAUT IPUMEPHI, HO IIPH 3TOM JIeJIacT HECYIECTBEHHEIC
OILIMOKH, KOTOPBIE OBICTPO UCIPABISIET CAMOCTOSTENBHO MIH IIPU HE3HAYUTENBHOM KOPPEKIUHU MIPENOoAaBaTeNeM.

OueHKa «yIOBIETBOPUTEIHHOY» BBICTABIISICTCS, KOTAA 00ydaromuiicss HerlTyOOKHe TeOpeTHIeCcKUe 3HaHUs, IPOSIBISIET c1abo
copMupOBaHHBIC HABBIKM aHAIIN3a SBICHUI U IIPOIECCOB, HEOCTATOYHOE YMEHHUE JeTaTh apIyMEHTHPOBAHHbIEC BEIBOBI 1
HIPUBOIUTH IPUMEPHI, MOKA3bIBAET HE JOCTATOYHO CBOOOAHOE BIIaICHHE TEPMUHOIOTHEN, TOTHYHOCTBIO U ITOCTIEI0BATEIEHOCTHIO
U3JI0XKEHHUS, IeNIaeT OLIMOKHM, KOTOPBIE MOXET UCIIPAaBUTh TOJIBKO NPH KOPPEKLUH TIPEHOAaBaATEIEM.

OueHKa «HEYIOBIETBOPUTENHHO» BBICTABISIETCS, KOTAA 00yJaromuiicss JEeMOHCTPUPYET HE3HAHNE TEOPETUIECKUX OCHOB IIPEAMETA,
HE yMeeT Je1aTh apryMEHTHPOBAaHHbIE BEIBOJbL U IPUBOAUTD IIPUMEPLL, HE BIIAICET TEPMUHOIOIUEH, IPOSBIIIET OTCYTCTBUE
JIOTUYHOCTH U TOCIE0BATENbHOCTBIO U3II0KEHUS, AENAeT OUIMOKH, KOTOPbIe HE MOXKET UCIIPABUTh AaXKe NP KOPPEKLIUH
IIPENO1aBaTEesIEM.

IIpoxoxneHre KOHTPOIBHOTO MEPOIPUATHS IO CAAUYe SK3aMEHA CUUTAETCS BBIIIOJIHEHHBIM YCIIEIIHO, €CIIU IIPU €10 OLICHUBAaHUU
[OJIy4€Ha OLICHKA HE HIKE «YIOBJIETBOPUTEIBHOY.

ITpu onleHMBaHNK KOHTPOJIBHON pabOTHI HCTIONB3YeTCs OMHApHAS CHCTEMA!
"3a9TeHO" BBICTABIIACTCS, KOTAA 00yUaroOMMiiCS IPaBUIBHO BEITOIHMI He MeHee 60 % oT o0bema 3a1aHus.

""He 3auTeHO" BBICTABIISCTCS, KOTAa 00yJaOLIUIiCs MPaBUIBHO BRITOJHII MeHee 60 % oT oObema 3aJaHusl.

HpI/I TIOBCACHUHN DK3aMCHA B TUCTAHIIMOHHO KPUTCPUAMU OLICHKU ABJIAIOTCA:

«OTnuaHO»: Ionyuenue 6onee 90 % OGangoB MO TECTY MPHU BHINOJHEHUH TECTa 3@ PETTAMEHTUPOBAHHOE BPEMs
«Xopo1o»: Ionyuernue ot 75 no 90 % OaIUIOB MO TECTY MPHU BBHINOJHEHHH TECTA 32 PEIIIAMCHTHPOBAHHOE BPEMs

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

6. YHEBHO-METOJNYECKOE U TH®OOPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas iureparypa




6.1.1. OcHoBHas JIMTepaTypa

ABTOPEBI, COCTaBUTEIN 3arnaBue bubnnoreka W3paTenncTBO, TOM, 371. aapec
JI1.1 | Cubuxkun 0.1 OCHOBBI TPOEKTUPOBAHUS Mockga ; bepnun: {upexr-Menua, 2016,
AIEKTPOCHAOKEHHS http://biblioclub.ru/index.php?
MPOMBIIIICHHBIX U page=book&id=459494
TPaXAaHCKUX 3JaHUH
y4eOHUK

6.1.2. Jlono/iHUTe/ILHAS JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubanoreka N3parenscTBo, rof, 31. aapec

JI2.1 |IIpusanos B.B. OKCITyaTanys JINHAN Mocksa ; bepnun : Jlupexr-Menua, 2017,
JJIeKTpoIepead CUCTEM http://biblioclub.ru/index.php?
ANEKTPOCHAOKEHHS : yaeOHOE page=book&id=481650
nocobue

JI2.2 | KneBmos A.B. CpeactBa onTUMHU3aLUU Mockga :COJIOH-TTPECC, 2009,
NOTpeOIeHUsI AIEKTPOIHEPTUU: http://biblioclub.ru/index.php?
CIPaBOYHO-UHPOPMALMOHHOE page=book&id=117678
nocobue

6.1.3. Meroauyeckue pa3padoTku

ABTOPBI, COCTaBUTEIH 3arnaBue BubnuoTeka WznarenscTBO, TOM, 311. aAPEC
JI3.1 | JdaBeiokua M.H. OO01ast SHEpreTUKa: Hosotpounk: HO HUTY MUCuC, 2013,
MeToin4ueckue ykasanus Kk PI'P ttps://lms.misis.ru
6.2. Ilepeuens pecypcoB HH(OPMALIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»

51 DnekTpoHHast oopasoBarensHas cpeaa (0C) LMS https://Ims.misis.ru/

(Learning Management System) CANVAS
32 | Hayunas snexrponnas 6ubmorexa eLIBRARY http://elibrary.ru/
D3 | Hayunas snekrponHas 6ubnuoteka "KubepJlennnka" | https://cyberleninka.ru/
D4 | Texaudeckas auTeparypa https://booktech.ru/
35 Texanveckas muTepaTypa - MeKTpoHHas oudbmmoreka | http://techliter.ru/

Techliter

6.3 Ilepeuenb MPOrpaMMHOIO odecnedeHust

1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

I1.2 Kommac 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

I1.9 | Bpaysep Google Chrome

I1.10 |Zoom

I1.11 | Microsoft Teams

6.4. Hepe!{eﬂb I/IH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U HpO(l)eCCl/IOHaJ]LHbIX 0a3 JaHHBIX

N.1 |energybase.ru - KaTajor 3JeKTPOCTAHINN (ATOMHBIX, THAPABIMYECKHX, TETIOBBIX U JIp.) U TOACTaHIMA MHUpa,;

N.2 |window.edu.ru - eqHOE OKHO IOCTYIIa K 00pa30BaTEIbHBIM pecypcam

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Haznauenue OcHareHue
133 VYuebnas  aymuropus g 3aHATHH | KoMruiekr yueOHON Mebenu Ha 56 MecT s oOydaromuxcs,
JIEKIIMOHHOTO THIIa, NPaKTHYECKHX | |  CTAaMOHAPHBIA KOMNBIOTEP [UIsI IpernojaBaTens C
3aHATHI BEIXOZIOM B MHTEPHET, MPOEKTOpP, SKPaH HACTCHHBIH, JOCKa

aymuTtopHas MenoBas, BeO kamepa Logitech, xonoHkw,
muneHsuonHsle  mporpammel MS  Office, MS  Teams,
antuBupyc Dr.Web.
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VYuebHas mabopaTtopus (KOMITBIOTEPHBINA
KJacc)

Kommiext yueOHO#M Mebenn Ha 12 MecT Ut 00ydarommxcs,
12 cranuuMOHapHBIX KOMIIBIOTEPOB JUIl CTYAEHTOB, 1
CTallMOHAPHBIH KOMIIBIOTEp JUI [perojaBaTens (Bce C
BBIXOJJOM B HHTEPHET), IIPOCKTOP, S5KpaH HACTCHHBIH,
KOMMYTaTop, [0CKa ayIuTOpHas MenoBas, BeO Kamepa,
goctyn x OUOC Vauepcureta MUCHC dgepe3 mHUHBIHA
kabuner Ha miatrpopme LMS Canvas wu  Moodle,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
arTuBupyc Dr.Web.

113

VYuebHas mabopaTtopus (KOMITBIOTEPHBIN
KJacc)

Komriext yueOHO#M Mebenn Ha 12 MecT Ui o0ydarommxcs,
12 cranuMOHapHBIX KOMIIBIOTEPOB JUI1 CTYAEHTOB, 1
CTallMOHAPHBIH KOMIIBIOTEp Ui mpenogasarens (y Bcex
BBIXOJ] B MHTEPHET), NPOEKTOp, OKpaH HACTCHHBIH,
KOMMYTaTop, IOCKa ayluTOpHasi MejoBas, BeO Kamepa
Logitech, noctyn x OUOC VYuusepcutrera MUCHC uepe3
TUYHBIA KabuHer Ha twiatdpopme LMS Canvas u Moodle,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
arTuBupyc Dr.Web.

8. METOAUYECKHE YKA3AHUA J1JISA OBYYAIOIUXCA

B npomnecce n3y4eHns AUCIUILTHHEI BBIACISIOT [BA BUIA CAMOCTOSTENBHON pabOTHL: ayIUTOpHAsS ¥ BHEAyAUTOPHAS. AyTUTOpHAS
caMocTosITeNbHas paboTa Mo JUCHUIIIMHE BBIMOTHAETCS Ha YUeOHBIX 3aHATHAX MOJ] PyKOBOJCTBOM IpemnoaBatens. BHeaynuTopHas
CaMOCTOsITeNIbHAS padoTa - IIaHupyeMas ydeOHast paboTta 00yJaromuMcesl, BBIOJIHAEMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
IPH METOANYECKOM PYKOBOJCTBE MPETIOABATENs, HO Oe3 ero HEMOCpeACTBEHHOTr0 ydacTus. CaMocTosTeNnbHAs paboTa, He
IpeIyCMOTPEHHas IPOrpaMMON yueOHOM JUCIUIIINHBI, PACKPHIBAIOIIEH U KOHKPETU3UPYIOLIEH ee coJiepikaHue, OCYIIeCTBIIeTCS
00y4aIOINMCSI MHUIIMATUBHO, C LICJIBI0 PEaIn3alii COOCTBEHHBIX YUeOHBIX M Hay4HBIX HHTepecoB. s Gonee 3 pekTuBHOTO
BBITIOJTHEHHS CAMOCTOSATEIBHONM pabOTHI IO AUCIHIUIMHE MPENOoAaBaTeIbh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanOoJee paroHAIbHYI0 METOANKY CAMOCTOSTENbHON pabOThI, IEMOHCTPUPYET paHee BEINOIHEHHbBIE 00yJarommMucsa paboThl U T.
1. Buael 3aganuii 11 BHEayJUTOPHOM caMOCTOSITENbHOM padoThl, X COJEPKAHUE U XapaKTep MOTYT UMETh BapUaTUBHBIHI U

I depeHIPOBaHHbINH XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0COOCHHOCTH oOydatommerocst. CamocrosTenbHas paboTa MOXeT
OCYIIECTBIATHCS MHINBUAYATBHO WU IPYIIIAMH CTYAEHTOB online ¥ Ha 3aHATHAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKH CAMOCTOSATENBHOM PabOTHI, yPOBHS CI0KHOCTH. KOHTPOIIb pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSITENBbHOM pabOThI
OCYILECTBIICTCS B TIPEAEax BPEMEHH, OTBEJCHHOTO Ha 00s3aTeNbHbIC yUeOHbIC 3aHATHS 110 JUCUUILIMHE Ha TPAKTHYECKHUX,

N1a00paTOPHBIX 3aHATHSIX.




