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IIpakTuueckue 10 (10 |10 |10
B ToMm uncie uHT. 4 4 4 4
Wroro ayn. 20 120 |20 |20
KonrakrHas pabora 20 (20 |20 |20
Cam. pabota 151 | 151 | 151 | 151
Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 180 | 180 | 180 | 180




IIporpammy cocraBui(u):

x.n.1, 3a8.ka¢., Masicupuna P.E.

Pabouas nmporpamma

DeKkTpocHadKeHHe U 000pYI0BaHUE NPOMBILIJICHHBIX NPeINpPUsTHIH

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.01 TemnmosHepreTuKa u TEIIOTEXHUKA (Ipuka3 MunoOpHayku Poccun ot 05.03.2020 r. Ne 950.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.01 TemnmosnepreTuxa u TemwioTexHuka , 13.03.01_23 Temnosrepreruka u Temtorexuuka [IpIITO 3aou.plx [IpomsimuienHas
TEIUIOHEepreTHKa, yTBep K IeHHOTo YueHbIM coBeToM OPI'TAOY BO HUTY "MUCuC" B cocrase cootserctytouieir OIIOITI BO
30.11.2022, mpoTtoxoin Ne 41

VYrBepxnena B coctase OIIOIT BO:
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1. HEJIX OCBOEHUA

1.

Ju—

Lenp n3ydeHns: AUCIUILIHHEL - GOPMHUPOBAHUE y 0OYJAIOMNXCS CHCTEMATHUECKUX 3HAHUIT [0 BOIIPOCAM NTPOSKTUPOBAHU
U KCIITyaTallud CUCTEM DIEKTPOCHAOKEHHS IPOMBIIIIEHHBIX NPEANPUATHH.

1.2 | 3agaun u3ydeHUs JUCHUIIIUHBL: H3ydeHUE TIPHHITUIIOB MOCTPOEHHS CHUCTEM JIEKTPOCHA0KEHUS, MCTOIUK OIPEIeTICHIUS
pacyeTHBIX HAarpy30K, aHaJIU3 CXeM AIEKTPOCHAOKEHHs BHYTPULIEXOBBIX U PaCHpEeICTUTENbHBIX CETEN.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

biok OIT: b1.B.JIB.07

2.1 TpeboBanus k npeuBa]PnTenbnoﬁ NOAroTOBKe 00y4arolerocs:

2.1.1 | BropuuHsie 3HEPTOpECypChl MPOMBIIUICHHBIX PEANPUATHN

2.1.2 | ICTOYHUKH M CHCTEMBI TEIIOCHAOKEHUS

2.1.3 | KoTenbHbIE YCTAHOBKU U MTAPOTEHEPATOPHI

2.1.4 | HerpaguuuoHHbIE U BO30OHOBIISIEMbIE HCTOYHUKH SHEPTUU

2.1.5 |IIpou3BOACTBEHHAS MPAKTUKA

2.1.6 | TemomaccooOMeHHOE 000pyIOBaHHE IPEAIPUATHI

2.1.7 |Har"erarenu u TeILIOBLIE JBUTATEIN

2.1.8 | OcHoOBBI TpaHC(OPMALIUH TETIIOTHI

2.1.9  |I[IpoeKTHBII MOIX0A B TEXHHUKE

2.2 Jucuunumnubl (MOay/IH) U PAKTHKHU, VI KOTOPBIX 0CBOCHHME JAHHON AUCUMIIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeauIecTByoOLIee:

3. PE3YJIbTATBI OBYUYEHUMA IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAMMUA

IIK-2: Cnioco6eH npoBOANTH HAYYHbIE HCCJIETOBAHNS B 00J1aCTH TENJIODHEPTETHKHU U TEMJIOTEXHUKH

3HaTh:

TIK-2-31 meTonuKy MpoOBEICHUS HCCIEI0BAHII 00BEKTOB 2IEKTPOCHAOKEHUS

OIIK-3: Cnoco0eH 1eMOHCTPUPOBATH MPUMEHEHHE OCHOBHBIX CIIOCO00B MOJIyYeHHs1, TPeodpa3oBaHus, TPAHCIOPTA 1
HCMO/Ib30BAHUS TEIIOTHI B TEINIOTEXHUYECKNX YCTAHOBKAX M CHCTEMaXx

3HaTh:

OIIK-3-32 MeTo/1p! pacueTOB MEKTPUIECKUX HArpy30K U MPHUHIIUIIBI IIOCTPOCHUS CUCTEM SIEKTPOCHAOKEHHS

OIIK-3-31 npuHImn paboThl, TEXHUYECKHE XaPAKTEPUCTUKH 1 KOHCTPYKTHBHBIE 0COOCHHOCTH 3JIEMEHTOB CHCTEMBI
ANEKTPOCHAOXKEHHS 00BEKTa

IIK-2: Cnioco0eH nNpoBOANThL HaYYHbIe HCCIEJOBAHUS B 00JIACTH TEIJIO3HEPIeTHKHU U TeIJIOTeXHUKHU

YMmerb:

[IK-2-VY1 cobupats nHpOpMALUIO U IPOBOAUTH aHANU3 MO 3aJaHHOHN TeMaTHKe

OIIK-3: Crioco0eH 1eMOHCTPUPOBATH IPUMEHEHHE OCHOBHBIX CIIOCO00B MOJIy4YeHHs], MPeo0Pa30BaHusl, TPAHCIIOPTA U
HCMOJIb30BAHNUS TEMJIOTHI B TEIVIOTEXHUYECKUX YCTAHOBKAX M CHCTEMAX

YMmerb:

OIIK-3-Y2 BEIOHpATh MEKTPUUESCKUE AMNAPAThl KAK CPEICTBA YIIPABICHHS PSKUMaMH PaOOThI, 3aIUTHI U PETYIHPOBAHHS
MapaMeTPOB AIEKTPOIHEPTETHUSCKUX CUCTEM;
MPUMEHSTH METOABI BEIOOPa OCHOBHOTO 00OPYIOBAHUS INEKTPHUECKUX CTAHIIMK ¥ MOJICTAHIINH

OIIK-3-Y1 paccuuThIBaTh CUCTEMBI BHEIITHETO U BHYTPEHHETO 3IEKTPOCHA0KEHHS IPEANPHUATHH, OCYIECTBIIATH BEIOOP CXeM I
ANIEKTPOOOOPYI0BaHHS TPOMBIIITIEHHBIX MPEANPUATHH

IK-2: Cnoco6en MNPOBOJAUTH HAYYHBIEC HCC/ICIOBAHUA B odacTn TEIJIOOHEPIeTUKH U TCIIJIOTEXHUKH

Baanernb:

ITK-2-B1 Metonamu 00pabOTKH pe3yabTaTOB 3KCIEPUMEHTAIFHOTO UCCICAOBAHUS IIPU IIOMOIIN HHPOPMAIIMOHHBIX TEXHOIOTHI

OIIK-3: CnocoGeH 1eMOHCTPUPOBAThL IPUMEHEHHE OCHOBHBIX CIIOCO00B I10J1y4eHHs, IPe00pa30BaHusl, TPAHCIIOPTA U
HCNO0JIb30BAHNSA TEILI0ThI B TEINIOTeXHUYECKHX YCTAHOBKAX H CHCTeMax

Baanernb:

OIIK-3-B1 meronaMu aHamm3a CHCTEM 3IEKTPOCHA0KEHNS B HOPMAIBHBIX U aBapUIHBIX CHUTYAIHAX

OIIK-3-B2 mMeTogaMu MpOeKTUPOBAHUS CHCTEM JIEKTPOCHA0KEHHS PAa3IMYHOTO Ha3HAUCHUS U MIPHUMEHSATh UX C YIETOM
0COOCHHOCTEH TPOEKTHPYEMOTO 00BEKTa




4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJL sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Pa3gen 1. OcHoBBI
IHEPreTHKHU
1.1 TonnauBHO-PHEPreTUYECKUI 5 2 OIIK-3-31 JI.1J11.3 KMI P1
komiiekc P®. OcHOBHBIE OIIK-3-32 J1.4
IIPUHIUIIBI IOCTPOEHUS U OIIK-3-V1 JI1.5J12.2
TpeboBaHUS K CHCTEMaM OIIK-3-Y2 J12.3712.4
AIIEKTPOCHAOKEHHS OIIK-3-B1 21
MIPETPUATHA. OIIK-3-B2 IIK-
DJeKTpUYecKue Harpy3Kku 1 2-31 TIK-2-V1
ux rpaduxu /JIex/ [IK-2-B1
1.2 Pacuer snekrpuueckux 5 2 OIIK-3-31 JIT.1JI1.3 KM1 P1
Harpy3oK pa3JIM4HbIMH OIIK-3-32 J1.4
meronamu /TIp/ OIIK-3-V1 JI1.5J12.2
OIIK-3-Y2 J2.3J12.4
OIIK-3-Bl 21
OIIK-3-B2 IIK-
2-31 TIK-2-Y1
[IK-2-B1
1.3 Enunast sHeprernyeckas 5 20 OIIK-3-31 JI1.1 JI1.3 KM1
cucrema P®. PeiHOK OIIK-3-32 1.4
anexTposneprun PO /Cp/ OIIK-3-Y1 JI1.5J12.2
OIIK-3-Y2 2.4
OIIK-3-Bl 21
OIIK-3-B2 IIK-
2-31 TIK-2-Y1
[IK-2-B1
Pazgen 2.
DJIeKTpOocHa0KeHne
NMPOMbILILTEHHBIX
npeanpusaTH
2.1 CTpyKTypa 1eXOBBIX 5 2 OIIK-3-31 JI1.2 JI1.3
ANIEKTPUUECKUX CETeH. OIIK-3-32 JI1.4
OCHOBHBIE CXEMBI LIEXOBBIX OIIK-3-Y1 JIT.5J12.1
TpaHCHOPMAaTOPHBIX OIIK-3-Y2 J2.2J12.4
noacranunii. HasHauenue u OIIK-3-B1 21
0COOECHHOCTH MEKTPHIECKUAX OIIK-3-B2 IIK-
ceTell BHYTPU3aBOJCKOTO 2-31 [IK-2-V1
AIEKTPOCHAOKEHHS TIK-2-B1
HanpsbkeHueM Beiie 1000
B /Jlex/
2.2 Br160p uncia u MOIHOCTH 5 2 OIIK-3-31 JI1.3J11.4 KM1 P1
LIEXOBBIX OIIK-3-32 JI1.5J12.1
Tpancdopmaropos /I1p/ OIIK-3-Y1 J12.2J12.3
OIIK-3-Y2 2.4
OIIK-3-B1 21
OIIK-3-B2 IIK-
2-31 TIK-2-V1
[K-2-B1
2.3 UccnenoBanue Moaenu 5 2 OIIK-3-31 JI1.3 J11.4 KM1
BBICOKOBOJIBTHOT'O OIIK-3-32 JI1.5J12.1
tpanchopmatopa /J1ad/ OIIK-3-V1 J12.2J12.3
OIIK-3-Y2 2.4
OIIK-3-B1 21
OIIK-3-B2 IIK-
2-31 TIK-2-Y1

I1K-2-B1




24 KoncrpykrBHoe 30 OIIK-3-31 JI1.2J11.3 KM1
BBITIOJTHEHHE BHYTPHUIIEXOBBIX OI1K-3-32 JI1.4
ANIEKTPUYECKUHN ceTel 10 OIIK-3-V1 JI1.5J12.2
1000 B.Komnencanus OIIK-3-Y2 J2.3J12.4
peakTuBHOI MoHOCTH /Cp/ OIIK-3-Bl1 21

OIIK-3-B2 IIK-
2-31 TIK-2-V1
[IK-2-B1
Pa3spgen 3. BbicOKOBOJIBTHOE
odopy1oBaHue

3.1 Bozaymasie muHun. 2 OIIK-3-31 JI1.3J11.4
KaGenbHble THHUY. OIIK-3-32 JI1.5J12.2
Toxonposoasl. Koporkue OIIK-3-Y1 J12.3712.4
3aMBIKaHUS B CUCTEMAaX OIIK-3-Y2 21
ANEKTPOCHAOKEHHUS. OIIK-3-B1
DIEKTPOIUHAMUYECKOE U OIIK-3-B2 IIK-

TePMUYECKOEe JCHCTBHUS TOKOB 2-31 I[IK-2-V1
KOPOTKOT'O 3aMbIKaHUSI. IIK-2-B1
PasbenuanTeN, OTACITUTEIIH,

BhIKITIOYaTenu /JIex/

32 Pacuer TOKOB KOPOTKOTO 4 OIIK-3-31 JI1.3 J11.4 KMI
3aMbIkaHus. Beibop OIIK-3-32 JI1.5J12.2
BBICOKOBOJIBTHOTO OIIK-3-Y1 JI2.3J12.4
obopynoanus /I1p/ OIIK-3-Y2 21

OIIK-3-Bl1
OIIK-3-B2 I1K-
2-31 TIK-2-Y1

[IK-2-B1

33 UccnenoBanue pe:xuMoB 2 OIIK-3-31 JI1.3J11.4 KM1
KOPOTKOTO 3aMbIKaHus /J1ab/ OIIK-3-32 JI1.5J12.2

OIIK-3-VY1 J2.3J12.4

OIIK-3-Y2 21

OIIK-3-Bl
OIIK-3-B2 IIK-

2-31 TIK-2-Y1
[IK-2-B1

34 KoHcTpykTuBHOE 34 OIIK-3-31 JI1.3J11.4
UCIOJHEHHNE BO3YLIHBIX, OIIK-3-32 JI1.5J12.2
KaOeNbHBIX JTMHUN U OIIK-3-V1 J2.3J12.4
mHOnpoBoaoB /Cp/ OIIK-3-Y2 31

OIIK-3-Bl
OIIK-3-B2 IIK-
2-31 TIK-2-V1

[IK-2-B1
Pa3nen 4. Pejeiinas 3anura
M AaBTOMATHKA

4.1 Pacuer ycraBok perne 2 OIIK-3-31 JI1.2 JI1.3 KM1 P1
peneiinoii 3auutst /IIp/ OIIK-3-32 J1.4

OIIK-3-Y1 JI1.5J12.2

OIIK-3-V2 2.4

OIIK-3-Bl1 21
OIIK-3-B2 IIK-

2-31 TIK-2-Y1

I1IK-2-B1




4.2 TpebGoBanus K peneitHoi 5 67 OIIK-3-31 JI1.2J11.3 KM1 P1
3aIUTE IEKTPOYCTAHOBOK. OI1K-3-32 JI1.4
3amuTa ¥ aBTOMaTUKa JTMHAN OIIK-3-V1 JI1.5J12.2
ANEKTpOoTepeauu. 3ammra OIIK-3-Y2 2.4
norpeOuTenei OIIK-3-Bl1 21
ANEKTPUIECKON SHEPTUN OIIK-3-B2 IIK-
(3ammTa reHepaTopos, 2-31 [IK-2-¥1
TpaHC(HOPMATOPOB, I1K-2-B1
JIBUTATEJICH U T.11.)7
ABTOMaTHKa 3JIEMEHTOB
CTaHIIUM, MOACTAHIIMIA.
OdopmiieHne U 3aBepIeHNe
BBINOJIHEHUS KypCOBOTO
npoekra /Cp/
43 Brinonnenne KypcoBoro 5 9 OIIK-3-31 JI1.3J11.4 KM1 P1

mpoekTa /Jk3aMeH/ OIIK-3-32 JI1.5J12.2

OIIK-3-Y1 2.4

OIIK-3-V2 a1

OIIK-3-Bl1

OIIK-3-B2 IIK-
2-31 TIK-2-Y1
[K-2-B1
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHASA padoTa, TecT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITEIbHOI MOATOTOBKHU
Kon KontponrsHoe E[dioiefﬂeMHe B
KM O — JTUKATOPBI OTIPOCHI JUTS TIOJTOTOBKH

KOMIIETEHIIAHN




KM1

DK3aMeH

TIK-2-31;1TK-2-
V1;IIK-2-B1

Bompocs! k 9x3aMeny

1. ToruBHO-3HEpreTHdeckuil komiuiekc PO

2. Enunas sHeprerudeckas cucrema PO

3. PeiHOK 251ekTpodHeprun PO

4. OcoOeHHOCTH 1 OCHOBHBIC TPEOOBaHHS K CHCTEMaM
AIIEKTPOCHAOKEHHSI IPOMBIIIICHHBIX TIPEIIIPHATHH

5. OCHOBHBIE TIOJIOKEHUS TEXHUKO-3KOHOMUYECKUX PAacueTOB B
3NEKTPOCHA0XKEeHUH. HanpspkeHHs SJIeKTPUUECKUX ceTel

6. PexxrMbl HEWTpaK EKTPUUECKUX CeTel

7. IIpueMHUKY NNEKTPUYECKON SHEPTUM IPOMBIIIICHHBIX IPEIIPUATHH
8. XapakTepHucTHKa IEKTPONPUEMHHUKOB 110 HAIEKHOCTH

9. PexxuMsbl paboOTHI SNEKTPONPHEMHUKOB

10. DnexTpryeckne Harpy3Ku U UX rpaduku

11. Ha3HaueHue 1 0COOEHHOCTH MMEKTPUUCCKUX CeTeH HaIpsKeHUEM
1o u Beime 1000 B

12. Bo3nymiHele IMHUH

13. KaGenpHble THHAN

14. ToxonpoBOIBI

15. CxeMbl H OCHOBHOE 3IEKTPOOOOPYI0BaHNE TTaBHBIX
TMOHU3UTENBHBIX TTOACTAHINN

16. CtpykTypa [IeXOBBIX HOJCTAaHLUH U ceTeil

17. BbiOop umnciIa 1 MOIHOCTH CHIIOBBIX TPaHC()OPMATOPOB

18. Bb1bop MecTa pactoIoKeHHUs TIIaBHBIX U IIEXOBBIX TTOACTaHIIHHA
19. Pacdyer TOKOB KOPOTKOTO 3aMbIKAHUS

20. DneKTpoIMHAMUYECKOE U TEPMUYECKOE JeHCTBUS TOKOB KOPOTKOTO
3aMBIKaHMs

21. BBIOOD 3IEKTPUYECKHX AMIapaToB M TOKOBEAYIINX JacTeiH

22. DnexTpuueckuil pacdeT OCBEICHUS

23. CpencrBa KOMIEHCAIUN PEAKTUBHON MOIIIHOCTH

24. OCHOBHBIE pacyeThl IIPU KOMIIEHCAI[UN PEAKTUBHON MOIIHOCTH
25. KOHCTpYKTUBHOE BBIIIOJIHEHUE U Pa3MELICHIE KOMIICHCUPYIOLIUX
YCTpPOMCTB

26. TpeboBaHUs K PETICHHOM 3aIlIUTE TEKTPOYCTAHOBOK

27. 3amuTa 1 aBTOMAaTHKa JIMHUI JIEKTpoIepesaun

28. 3ammTa 1 aBTOMAaTHKA 3JIEMEHTOB CTAHI[MH, ITOACTAHIMSI K
HOTpeOHTENIEH HIEKTPUIECKOH 3HEepruy (3amunTa

TeHepaTopoB, TPAHC(HOPMATOPOB, ABUTATENEH U T.I1.)

29. INonsATHA 006 aBTOMAaTHYECKOM NOBTOPHOM BKiMtoueHHH (AlIB)
ABTOMAaTHYECKOW 4aCTOTHOM pasrpyske (AUP)

30. Peanuzanuus peneitHOM 3alUThI U CXEM aBTOMATHKH

5.2. Ilepeuens paGoT, BHINOJIHSIE

MbIX no gucuuniauHe (KypcoBasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

ITpoBepsiemble
Kon Hassanne
UHIUKATOPBI Conep:xaHue pabOTHI
paboTHI paboTHI N
KOMIIETEeHIUH
P1 Kypcosas pabota [K-2-31;I1K-2- Tema xypcoBoii paboTsl "Pacder cucremsl anekrpocHabxenus 1o 1000
V1;IIK-2-B1 B" Brimtouaer B ce0s nBa 3aganus: 1) Pacuer

INEKTPUIECKUX HArpy3ok B cetu 1o 1000 B. 2) Beibop ceuenus
MIPOBOJHUKOB ¥ KOMMYTAI[HOHHBIX 3aIIUTHBIX alllapaToB 1

MPOBEPKA MPHHATHIX CEYEHHUH 10 JOIMYCTUMOM MOTEpe HANPSDKEHUSL.
Kypcosas paboTa, BBINOTHEHHBIH B COOTBETCTBUH C TPEOOBAHHUAMHU
npenocTaBisieTcs Ha Kadenpy Ut IpoBepku. [IpaBuibpHO
BBITIOJTHEHHAS KypcoBast paboTa moaexuT 3ammre. [1yonmaHas 3amura
KypcOBOi pabOTHI MpeaycMaTpUBaET JOKIIa 00YyJaroIerocs
MPOJIOJDKUTENLHOCTHIO 8-10 MUHYT.

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IKk3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

DK3aMEeHAIMOHHBIN OMJIET MO JUCLMILIMHE BKIIIOYAeT B ce0s [1Ba TEOPETHUECKUX BONPOCHI U 3a/1ady 10 TeMaM, U3JI0’KEHHBIM B 4
paznene ganHoit PI1/{. buers! xpansrcs Ha kadenpe u YTBEPKICHBI €€ 3aBEIYIOIINM.
IIpumMepsl 3a1a4 Ha SK3aMEH:

KOMHBK)TepHOG TECTUPOBAHUC 10 pa3aciiaM AUCHUIUIMHBI

OnexTpuueckas MOACTAHIMA — 3TO. ..
3NIEKTPOYCTaHOBKA, MIPeIHa3HAYCHHAs I IIPUEMa U ITPpeoOpa3oBaHms AEKTPUUECKON SHEPTHN
3IIEKTPOYCTAHOBKA, B KOTOPOIl MPOU3BOANTCSA, TPeoOpasyeTcsi, MOTPeOIsIeTCS SIEKTPOIHEPTH
JJIEKTPOYCTAHOBKA, IPOU3BOIAIIAS DIEKTPHUUECKYIO U TEIJIOBYIO SHEPIHIO




B coctas EDC PO He BxoAUT 00beANHEHHAS SHEPTeTHIECKas CUCTEMa
Vpana

Cubupn

Bocroka

Cesepo-3anana

CesepHoro Kapka3za

[IpUHIKOBI TOCTPOESHUS CXEM AIEKTPOCHAOKECHHS
OTKa3 OT XOJIO/IHOTO pe3epBa

pasnenbHas paboTta JHHUHA U TpaHchopMaTopoB
1enecooOpa3HoCTh

HaJIe)KHOCTh

rIy0OKO€ CEeKIIHOHUPOBaHHUE

K I kaTeropuu no crenexnu 6ecrepe00ifHOCTH AMEKTPOCHAOKEHUS] OTHOCATCS HIEKTPOIPHEMHUKH
HEPEPBIB B ANIEKTPOCHA0KEHUH, KOTOPOE BlIeYET 3a cO00H 00s13aTeNbHOE OTKIIIOYEHNE 000py/I0BaHUE
OTACHOCTD JAJIS )KU3HU JIIOAEH

KOPOTKHE 3aMBIKaHUS

ITepepbIB B a5eKkTpocHA0KEHHH [UTS | KaTeropuu A0ITycKaeTcst Ha BpeMst
BKJIIOUYCHS pe3epBa CHJIaMHU ISKYPHOTO ITepcoHaja

aBTOMAaTHUYECKOTO BKITIOUEHHS pe3epBa

BBITIOJIHEHHSI OTIEPaLIUil AUCIIETICPOM

I'myGokoe cCeKImoOHNpOBaHNE IPUMEHSIETCS IS
YMEHBILIEHHUS CONIPOTUBIICHUS

00€ecCIIeueHNs! ¥ NOBBIIICHHS HAISKHOCTH
YMEHBILIEHUS KOJIUYECTBA MIEKTPUUECKUX alllapaToB

[TuraHue KPYIHBIX U 0CO00 KPYIHBIX IPEIIPHUATHI BBIMOJIHSAIOT HAPSDKCHUCM
110 kB

220 xB

6 kB

330 xB

500 xB

35 kB

Pacuer Harpy30k npou3BOAUTCS

MIOCJIE COCTABIICHUS CXEM IEKTPOCHAOKCHUS
HAa 3aKJII0OYUTENBHOM CTaluy IPOEKTUPOBAHUS
Ha Ha4YaJbHOM CTaJMU IPOCKTUPOBAHUS

VicxoHbIe aHHBIC LTS OMPEACIICHUS HArpy30K
reHepalibHbIN [U1aH

BEIOMOCTh HAIPY30K

cxema

YCTaHOBIICHHAS! MOIIIHOCTh

K03 QUITUCHTBI

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

300 06/MuH

1500 06/Muu

3000 o06/mMunH

1000 06/MuH

Cunossle TpaHC(HOPMATOPHI U aBTOTPAaHC(HOPMATOPHI IPeJHA3HAUCHEI
JUISL IOHIDKEHUS HANIPSDKEHUS U TOKa

JUTS TIOBBIIICHHUS HATIPSDKSHUS M TOKa

JUIs TpeoOpa30BaHMsT HATIPSKCHIS

JUIs ipeoOpa3oBaHus TOKa

JUIsl IpeoOpa30BaHust BHEPTHHU C OJHOTO HANPSDKEHHS Ha PYroe

MomrocTs Tpancdopmaropa ITIIT onpenensercs

aKTUBHON Harpy3Kkoi MpeAnpusTHs U PeaKTUBHON MOLTHOCTBIO CUCTEMBI
PEAKTUBHON Harpy3Koi NpeanpUsiTUs U PEAKTUBHON MOIIHOCTBIO CUCTEMBI
AKTUBHOU HArpy3KOl NPeAIpUsSTHs U IOJTHON MOIHOCTBIO CUCTEMBI




Hawussirogseifas MOIHOCTS TpaHC(OpMAaTOpa 3aBUCHUT OT
BEJIMYMHBI XapaKTepa rpaduka deKTPUUECKON Harpy3Ku
JUIMTENILHOCTH HapacTaHWs Harpy3KH 110 rojam

YHCIIa 9aCOB PabOTHI IPEAIPHATHSL

CTOMMOCTH 2NIEKTPOIHEPTUU

3apIuIaThl 0OCITY)KUBAIOIIETO MIEpCOHANa

Yuco 1exoBbIX TpaHC(HOPMATOPOB OMpEIesAeTCs

THUIIOM TpaHc(hopMaTopa

€JIMHUYHOW HOMUHAILHON MOIIIHOCTBIO TpaHCc(hopMaTopa
K03 GHUIUEHTOM 3arpy3KH TpaHchopmaTopa
TEMIIEpaTypoi Bo3tyxa

BriximrouaTenyt Harpy3oK MmpeaHa3HadeHbI IS
KOMMYTallill HOMUHAJIBHBIX TOKOB
OTKJTIOYEHHS TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEXKIMAX

PazbeaunuTeny nmpeaHa3HadeHbl A

CO3/1aHUs BUJMMOTI'O pa3pbiBa IIPU PEMOHTE IEKTPOOOOPYAOBaHUS
KOMMYTAITUH JIOOBIX TOKOB

ABTOMAaTHUYECKOTO OTKITIOYEHUS TOKOB

nepeBojia ¢ OJHON MapauleNnbHOM BETBH Ha IPYTYIO

Pa3zwequHUTENN BRIONPAIOT O

HOMHHAJIBHBIM ITapaMeTpam

Harpy3ke BTOPHYHBIX Leneii
EKTPOJAUHAMUYECKOH U TEPMUUECKON CTOMKOCTH
XapaKTEpUCTUKE TOKOOIPaHUYECHUS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beIHHUTEINH. .
pyOsimero Tuma

MO/IBECHOT'O THIIA

TOPU30HTAJILHO - IOBOPOTHOT'O THIIA

KaTSIIEeTo THIIA

BaKyyMHOT'O THIIa

Pa3zpenuHuTENSIMU HE JOMYCKAETCS BBHIIOIHSTD CIEAYIOLIME ONEpallul
OTKJIIOUCHHUE U BKIIOUCHHE HeHTpalied TpaHC(OPMaTOPOB B TIOOBIX pEKUMaX
CO3J[aHHe BUAUMOTO Pa3phIBa B OTKIIOYEHHOH AIEKTPUUECKOH Lenu
OTKJIIOUEHHUE U BKIIIOUEHHUE 3aPsAHOIO TOKA IIHH

OTKJIFOYEHUE TOKA Harpysku 1o 15 A npu Hanpspkenuu g0 10 kB
OTKJIFOYEHUE TOKA KOPOTKOTO 3aMbIKAHUS

Pa3penuHuTENN BEIOMPAIOT TIO

HOMUHAJIbHBIM I1apaMeTpaM

Harpy3Kke BTOPHYHBIX Iieneil
3NIEKTPOAMHAMUYECKOH U TEPMUUECKOH CTOMKOCTH
XapaKTEpUCTUKE TOKOOIPaHUYECHUS

KopoTko3aMbIkaTenb - 3T0 KOMMYTallMOHHBII anmapar...

TpeHa3HaYeHHBIN JUTI OTKITIOYCHHS JICKTPUIECKOH [N B HCHOPMAJIBHBIX PeXXUMax paboThl TpaHC(hOpMaTopa
IpeAHa3HAYEeHHBIN JUI OTKIIIOYEHUS MEKTPUYECKON LeNH IPU KOPOTKOM 3aMbIKaHUU

npefHa3HaYeHHBIN I CO3[JaHUs HCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHUs B LIeMH TpaHC(hOpMaTOpa IPH BUTKOBOM 3aMbIKaHHU
BHYTPH TPaHC(OPMATOPA C LEJIBIO €T0 JaIbHEHIIEr0 OTKIIOYECHUS

C CaMOBO3BpaTOM IIpeIHA3HAYEHHBIH I CO3/JaHUsl UCKYCCTBEHHOI'O KOPOTKOT'O 3aMbIKaHHUs IIPU BUTKOBOM KOPOTKOM 3aMbIKaHUH
IpeIHa3HAYCHHBIN Ul yIPABICHUS NEKTPUUYECKOM LENbIO IPU KOPOTKUX 3aMBIKAHUAX

Otaenurenu nperHa3HauCHbI

JUISL py9HOTO OTKJTIOUEHHSI 00ECTOUEHHBIX I[eTeH

JUIsl py4HOTO OTKJIFOUEHUS 1ieTell 101 Harpy3Koi

JUTSL aBTOMAaTHYECKOTO OTKITIOYCHHS 00CCTOYCHHBIX Lereit
JUI AMCTaHIIMOHHOTO OTKJIIOUEHHUS LieTiel ¢ Harpy3Kou
JUIs1 aBTOMaTHYECKOIO OTKIIFOUEHUS 1ieTiell 101 Harpy3Koi

OTenuTeNb OT Pa3beIUHUTENS OTIUIACTCS
rabapuramu
crocoOoM raieHus 1yru




IUIOCKOCTBIO JIBMXKEHHUS HOXKEH
KOHTAKTHOM CUCTEMOM
MIPUBOIOM

B oTkmouaromux anmaparax 1ol kB He nmpumeHsieTcs croco0 rameHus Iyri
JIBIDKEHHE OYI'M B MATHUTHOM I10JIE

MHOTOKpPATHBIN pa3phIB LIETIH TOKA

raiieHue JIyru B y3KUX Lersax

YAJIMHEHUE AYTU

JleJieHue IJTMHHOW JAYTH Ha P KOPOTKHUX

ABTOMAaTHYECKHE BBIKITIOUATEIN IIPUMEHSOT B JJICKTPOYCTAHOBKAX
no 1 kB

1o 6 kB

no 10 xB

BrikirouaTeny Harpy30K MpeaHa3HaueHbI 15
KOMMYTaI[iFl HOMUHAJIbHBIX TOKOB
OTKJIIOUeHHs TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEKHMAX

Croco0Bl rameHust MMeKTPUIEeCKOi TyTH UCTIONb3yeMble B anmapaTax g0 1000 B

ralieHue YT B ra3ax BHICOKOTO JIABJICHHUS, ABIKEHHE JYTH B MArHUTHOM I0JIE, YIUIMHEHUE TyTH

VIUTHHEHHE TYTH, IBIDKEHNE TyTH B MAarHUTHOM II0JIE, TAIlleHNe IyTH B BaKyyMe

TalleHue IyTy B BaKyyMe, YIUIMHEHUE TyTH, JBIKEHIE TyTd B MATHUTHOM I0JIe

JieJIeHne JUIMHHOW JIYTH Ha PsiJi KOPOTKHX, FallleHne Ayrd B Macie, yAJIuHEeHHe ayra

YAJIMHEHHE JIyTH, IBM)KCHHUE IYTH B MATHUTHOM I10JI€, ACJICHUE JUIMHHOM yry Ha sl KOPOTKHUX, TallIeHUE {YTH B y3KUX MIENIAX

Jlns ramreHus >IeKTpudeckoil qyru B ammaparax 1o u Bbiaie 1000 B ucnonesyercs
raiieHue B dJerase

ramieHue IyTy B Macie

TalIeHue IyTH B BAKyyMe

raiieHue Iy 3a CYeT CHHXPOHHU3ALMM MOMEHTA OTKIIFOYEHHs ¢ O€CTOKOBOM may3oii
TalIeHue Jyra B y3KUX LIENAX, yAJTUHEHHE TyTU

W3mepurensHble TpaHC(HOPMATOPHI TOKA MPETHA3HAUCHBI IS
U3MEPEHMs IEPBUYHBIX TOKOB

U3MEpEeHUsI BTOPUYHBIX TOKOB

peoOpa30BaHMs IEPBUYHBIX TOKOB B CTAaHIapTHBIC BTOPUYHBIC

W3mepurenbHbIe TPaHC(HOPMATOPEI TOKA BEIOHPAIOT
10 HOMHHAQJIBHBIM IIapaMeTpam

0 KOMMYTAI[HOHHOH CIIOCOOHOCTH

M0 TEPMUYECKOH U NMEKTPOJUHAMHICCKON CTOUKOCTH
10 XapaKTEPUCTHKE TOKOOTPAHHICHHS

0 Harpy3Ke BTOPUYHBIX IeTIeH

JIs CHMOKEHUS TEMIIEPATYPhI IUIABJICHUS BCTABKU B IIPEJOXPAHUTENAX C HAIIOIHUTEIEM UCIIONb3YETCS
MeTaJNTyprideckuit 3G dexT - Ha MOJIOCKN MeIH HallasHbI MIAPHKH 0JI0BA

IPOPE3U, YMEHBILIAIOIINE CEYCHUE

YCTaHABJIUBAIOTCA NapaJljiebHbIC IUIABKUE BCTABKU U3 Pa3HBIX MAaTEPUAJIOB

IUTACTUHBI IEPEMEHHOTO CEUEHUS

HAITOJTHUTEITb, KOTOPHII IIPHU TallleHNH JyT'H OKUCIISIETCS (PeaKIst MPOTEKaeT ¢ TOTIIOIECHUEM SHEPTHH)

B kauecTBe marepuaina riaBkoi BctaBku npegoxpanuresei tuna [IKT ucnons3yror
cepedpo, aTOMUHHN

aTIOMUHUH, CTallb

MEJb, ATIOMUHUN

MeJib, CTalb

Menb, cepedpo

ITpumeHeHNe KaKKUX TUIABKHX BCTABOK pa3penaeTcs?
KaJTHOpOBAHHBIX

HEeKaTHOPOBaHHBIX

moboro Tumna

B 3aBUCHMOCTH OT CUTYaIlluH

Kak cnenyer BeiOupath mpeaoxpaHuTenn?




10 OTKJIIOYAIOIIEH CIIOCOOHOCTH
10 BKJIFOYAIOLIEN CIIOCOOHOCTH
110 Hpe}ICHBHO I[OHYCTI/IMOMy TOKy, BOSHHKaIOHIeMy HpI/I BKJIOUCHHUU HA K3

Br160op cxem 21eKTpocHa0KEeHHUs 3aBUCUT OT
KaTeropuu NoTpeduTenei

pac4eTHO MOIIHOCTH

yAATeHHOCTH OT UCTOYHUKA MUTAHUS
KOJIMYECTBA MOACTaHIIUH

PO3EI BETPOB

PaznenbHas paboTa TMHUE U TPaHCPOPMATOPOB MPHUHUMAETCS
C LETBI0 YBEIMYEHHS CONIPOTUBIICHHS M, yMEHbIIEHNS TOKOB K3
SKOHOMHH 3JIEKTPOOOOPYIOBAHHS

YMEHbLICHHUS MOTEPh

CeueHns MPOBOJIOB | KW Kabenel BRIOUpAtoT
10 TEXHUYECKUM YCJIOBHSIM

10 HaJIEXKHOCTH

10 5KOHOMHMYECKHUM YCIOBHAM

KallUTaJIbHBIM 3aTpaTaM

CeueHust MPOBOJIOB U JKWIT Kabenel BLIOUparoT
0 CTI0CO0Y MIPOKITAAKA

M0 HOMHUHAJIEHOMY HAIPsHKEHHUTO

10 CTOMMOCTH

0 TIOTEPSIM HAIIPSKCHHS

Jlunus u3 xabeneil, npeaHa3HAuEHHAS JIS Iepeady SIEKTPOIHEPTHY Ha PACCTOSHUE HA3hIBACTCS
KaOeNbHBIN KaHal

KaOenpHas JIMHUS

Ka0OesbHas TpaHIIes

Kka0eJbHas DCTaKaa

Pacmmdpyiite Mmapky cunosoro xadens ACB 3*95

TPEX>KWIBHBINA Ka0eb CO CBUHIIOBOM 000JI0UKOH ¢ METHBIMH KHJIAMH, TUTOIIAABIO ceueHus 95 Mm2
JIBYX)KHIIbHBIN KaOellb CO CBHHIIOBON 000J0YKON ¢ MEAHBIMHU YKHIaMH, TJIOMIAIbI0 CeYeHUs 95 MM2
TPEXKWIBHBIA Ka0eJb CO CBUHIIOBOM 000JI0UKO# ¢ aFOMUHHEBBIMH JKUIIAMH, TDIOMIAJIHI0 CeUeHUS 95 MM2

TexHuueckHe ycaoBHs BRIOOpa CeUeHH BO3AYLIHBIX U KaOeNbHBIX JIUHUI
M0 HarpeBYy PaCYETHBIM TOKOM

YCIOBUSAM KOPOHUPOBAHUS

MEXaHUYECKOU MPOYHOCTH

KalMTalbHBIM 3aTpaTaM

HarpeBy OT KpaTKOBPEMEHHOTO BblJlesIeHHs Temia TokoM K3

croco6am NMpoKJIaAKN

HOTEPsIM HANpPsHKEHUs] B HOPMAIbHOM U [TOCTI€aBApHHHOM peXUMax

Br160p S5KOHOMHYECKH TIeTIECO00Pa3HOTO CEUSHUS TPOU3BOISAT
M0 HOMHWHAJIbHOMY HAIPSAKECHUTO

M0 9KOHOMHYECKOW IIIOTHOCTH TOKA

MMPUBCACHHBIM 3aTpaTamM

IO HarpeBy pacu4CTHLIM TOKOM

B 3aBucuMoOCTH OT Ha3HaUYEHMsI LIMHONPOBOABI ITOAPA3AEIAIOTCS
Ha MarucTpajibHbIE

Ha paclpeleluTeIbHbIe

Ha aBapuiiHbIE

Ha TpoJuICiiHbIE

Ha OCBETUTEIIbHBIC

Ha CMeIlaHHbIe

ITpu Toxax 6omee 3000 A mpu CIESAYIOMNX CEUCHIUSIX TPUMEHSIOT IINHBI
KOopoOuaThIe

HPSIMOYTOJIbHBIC TPEX MOJIOCHBIE

HPSMOYTOJIBHEIE IBYX ITI0JIOCHBIE

KpYIJIbIE
IPSAMOYTOJIbHBIE OJHOIIOJIOCHBIE




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 HOMHHAQJIFHBIM HIapaMeTpam

0 KOMMYTAI[HOHHOH CIIOCOOHOCTH

10 TEPMUYECKOH U EKTPOINHAMUYECKON CTOUKOCTH
M0 XapaKTEPUCTHKE TOKOOTPaHUIEHHS

10 Harpy3Ke BTOPUYHBIX IeTIeH

TpanchopMaTOpbI TOKA IPEJHA3HAYCHBI

JUTs IpeoOpa3oBaHusI HEPBUYHOTO TOKA /10 3HAYCHUH Hanbouee yIoOHBIX I H3MEPUTEIBHBIX IPHOOPOB

JUISL OT/EJICHUS TIEPBUYHBIX IEIeH OT BTOPHIHBIX

JUIS ipeoOpa3oBaHMs TOKA B IEPBUYHBIX LIEMSIX

JUTs IpeoOpa3oBaHusI MEPBHYHOTO TOKA JI0 CTAHAAPTHBIX BETHYHH H JUTS OTJCICHHS IEPBUYHBIX [EMeH OT BTOPUYHBIX
JUTS BEIPaBHUBAHMS ITEPEMEHHOTO TOKA

Kaxkue cxeMbl IPUMEHSIOT IIPH PABHOMEPHOM PACIIPECICHIH HATPY3KH N0 TUIOMIAIN?
paauaibHbIe

MarucTpajbHbIe

CMeEIIaHHbIC

KOJIBIICBBIE

pacnpenenuTensHbIe

Kakue cxeMbl JIEKTPUIECKUX CeTel MPUMEHSIOT MPKY HAIWYHUY TPYII HArPy30K ¢ HEPAaBHOMEPHBIM PACIpEICTICHHEM UX TI0
IUTOMIAIu mexa?

panuanbHbIe

MarucTpanbHbie

CMeLIaHHbIE

KOJIBIIEBEIE

Kakumu mocronHcTBaMuU 001a/1a0T MArHCTPAJIBHBIE CXEMBI 3JICKTPUYECKUX CeTeh?
HaJIC)KHOCTh

MpoCTOTa

JIelIeBU3HA

BBICOKasi THOKOCTB CETH

BCE IIEPEUHCIICHHOE

KakuMmu HeocTaTkaMu 00JIaAal0T paraabHbIE CXEMBbI?
HEOKOHOMHUYHOCTH

OTpaHUYeHHAs THOKOCTh CETH

HEOOJIbIIAsT HAIEHKHOCTD

T'onoBoil pacxon 3IEKTPO3HEPIUU IPEAIPUATUEM YIUTHIBACTCS
[OJIHOM pacuyeTHON MOIIHOCTBIO

YCTaHOBJIEHHON MOILITHOCTBIO

CPEIHET00BOM MOIITHOCTHIO

T'ozoBoe 4ncio 4acoB pabOTHI IPEANPUSTHS 3aBUCUT OT
MOIIIHOCTH OTpeOuTENeit

KaTETOPUH HAJISKHOCTH B IEKTPOCHAOKECHIH
CMEHHOCTHU IPEAIPUATUSL

Xapakxrepa MpoH3BOACTBA

TEXHOJIOTUYECKOI0 IIpoliecca

B kakux ciry4asix 000CHOBaHO COOPY)KEHHUE 3aKPbITHIX MTOICTAHIIUN?
HPH CTPOUTEIBLCTBE MOJICTAHIMI ITyOOKOTr0 BBOAA

TIPH PacIOI0XEHUH HA CETUTEOHOH TEPPUTOPHH TOPOIa

B 30HAX MPOMBIIIIEHHBIX YHOCOB

HpH HEOOXOANMOCTH CHI)KEHUSI YPOBHSI IIIyMa

HET BEPHOTO OTBETa

Jlommyckaercs I IpUMEHEHHE TPOCOBBIX MOJIHUEOTBOI0B HA OPY 35 kB u BhIme?




HE JI0IyCKaeTcst

Jomyckaercst Ha Bceil reppuropun OPY

JTOTIYCKaeTCsl TOJIBKO HaJ] OUTMHOBKOM, €CITM 30HBI 3alIUTHl CTEPKHEBBIX MOJIHUEOTBOIOB HE 3aKPHIBAIOT BCIO TeppuTOopuio OPY
JIOTYCKAaeTCsl TOJIBKO HaJ| CEKIMSIMU U IIMHAMU

KOMHGHCI/Ipy}OH.lI/Ie YCTpOﬁCTBa, MOITHOCTBb KOTOPBIX YYUTBIBACTCA IIPU ONIPEACIICHUN MOJIHOM pvaeTHOI;'I MOIIHOCTH, MTPUMCHACTCA
JJIA KOMIICHCAIIH €MKOCTHBIX TOKOB

JJIA KOMIICHCallH peaKTHBHOﬁ MOIIHOCTHU

JJIs1 KOMIICHCAIUM IMOTEPb MOIIHOCTHU

Onpenenenue MOITHOCTH KOMIICHCUPYIOIINX YCTPOUCTB B CETH HampsbkeHneM 110 1 kB ocymecTsisiercs o
yca0BuUIo 6ananca peakTuBHOM MoutHocTH Ha muHax HH nexobix TI1

YCJIOBHIO OanaHca akTUBHOW MOITHOCTH Ha muHax ['TIIT

YCIIOBHUIO OaaHca MoJIHOW MOITHOCTH Ha muHax [ TITT

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

OreHka KypcoBO# paboTHI ABIIeTCA KOMIUIEKCHOH. [Ipn 3TOM yunThIBaroTcs cienyronye GpakTophl: akTyaIbHOCTh BEIOpAaHHOM
TEMbI; TOTUYHOCTh METOJIUKH pacueTa; cB000JHOE BIafieHHe METOIUKON pacuera; KyabTypa 0(hOpMIICHHUS MOSCHUTEIBHOM 3aIHCKY;
CaMOCTOSITEILHOCTb BBIBOIOB. Bee 3T0 cyMMUpyeTCst B UTOTOBYIO OLICHKY.

OueHka pe3ylIbTaTOB 3aIIUTEI KypPCOBOTO IIPOEKTA OCYIIECTBIACTCS MO OalbHON CHCTEME (KOTIMIHOY», «XOPOILIO»,
«YIOBIETBOPUTETBHOY, «HEYIOBIETBOPUTEIHHON ).

O1eHKa «OTIMYHO» BBICTABISIETCS, KOTIa paboTa COAEPKUT IPaMOTHO U3JI0XKEHHYIO PACUETHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacueTax, JOTMYHBIM M IT0CIIEI0BATEIbHBIM H3JI0KEHHEM MaTepralia B OSCHUTENbHOM dacTy. [Ipu 3amure
paboTH! 00y4aromMiiCS MOKA3BIBAET TITyOOKIE 3HAHHUS BOIIPOCOB TEMBI; CBOOOHO OTIEPHUPYET PACUETHBIMHU JaHHBIMH; JIETKO
OTBEYaeT Ha MOCTABJIECHHbIE BOMPOCHL

O1eHKa «XOPOILI0» BBICTABIISACTCS, KOTAA pab0oTa COJICPIKUT IPaMOTHO M3JI0KEHHYIO PacueTHYI0 0a3y, XapaKTepu3yercst
OTCYTCTBHEM OIIMOOK B pacueTax, JOTHIHBIM H MOCIIEIOBATEIHLHBIM H3JI0KECHIEM MaTepHaa B MOSCHUTENBHON 9acTH. [Ipu 3amure
paboTh! 00yJaromuMiics MOKA3bIBAET 3HAHUS BOIIPOCOB TEMBI; O3 0COOBIX 3aTPyAHEHUIT 0TBEYACT HAa IIOCTABIEHHBIE BOIPOCHL
OlneHKa «yJIOBIETBOPUTEIBHOY» BBICTABIISIETCS, KOT/IAa paboTa COJIEPIKUT PacueTHyI0 0a3y, XapaKTepHU3yeTcst HAIMUYUEM OTAENbHBIX
ommbok B pacuerax. [Ipu 3ammre 00ydaroIUHCs TPOSABISIET HEYBEPEHHOCTD, ITIOKA3bIBAET cllab0e 3HAHUE BOIIPOCOB TEMBI, HE JIacT
MOJIHOTO, apTYMEHTHPOBAHHOTO OTBETA HA 33JaHHBIC BOIPOCHI.

Or1eHKa «HEYOBIETBOPUTEIHHOY BBICTABIIACTCS, KOTa paboTa He COJEPIKUT pacueTHYIo 0a3y, He OTBeUaeT TPeOOBaHUSAM,
U3JI0KEHHBIM B METOJIMYECKHX YKAa3aHUSX, UMECT 3HAUMTeIbHbIC OINOKH B pacuerax. [Ipu 3amure oOydaromuicst 3aTpyJHsaeTCs
OTBEYATh Ha MOCTABJICHHEIC BOIIPOCHI IO TEME, HE 3HAET TEOPUH BOIIPOCA, IIPH OTBETE OITYCKAET CYIIECTBCHHBIC OIIHOKH.
IIpoxoskaeHne KOHTPOIBHOTO MEPOTIPUATHS 110 3aIIUTE KypcOBOIl pabOTHI CYMTAETCs BEITOIHEHHBIM YCIICIITHO, €CIH IIPH €To
OLICHUBAHMH MOJIy4YeHA OLIEHKA HE HHKE «YJOBJICTBOPUTEIHHOY.

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.

Or1eHKa «XOPOIIO» BEICTABIISAETCS, KOT1a 00yJaloIuics IEMOHCTPUPYET IIPOTHBIEC TEOPETHUCCKUE 3HAHNUS, BIageeT
TEepPMHHOJIOTHEH, leaeT apryMEeHTHPOBAHHbBIE BBIBOBI U 0000LIEHNS, TPUBOAUT IPUMEPHI, HO IIPHU 3TOM JIeNIaeT HECYLECTBEHHbIE
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.

Or1eHKa «HEYIOBIETBOPUTEIIHLHOY BBICTABIIACTCS, KOT/Ia 00yJAIOMuUiicS JEMOHCTPHUPYET HEe3HAHHIE TEOPETHUECKUX OCHOB TIPeMeTa,
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.

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYHEHHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOPBI, COCTaBUTENH 3arnaBsue bubnuorexa WznarenscTBO, TOA, 311. azipec

JI1.1 | KynuHoB A.A. TeruoBbI€ ArEKTpUYECKUE Mocksa: UTHOPA-M, 2013,
craHiuu. Cxemsbl U
obopynoBaHue: yueOHOE
nocobue




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.2 |E.I'. Akumos; ITog DNeKTpUUECcKe U Mocksa: Akagemus, 2010,
pen. FO.K. Po3zanos 3JICKTPOHHBIE anmapaTsl. B 2-x
AT. T'omxenno 1. T. 1. Dnexrpomexanndeckue
anmaparsl : y9eOHHK TSt
CTYICHTOB BBICIINX YICOHBIX
3aBeICHUN
JI1.3 | Cubukun 1O./1. OCHOBEI NIEKTPOCHAOKCHUS Mocksa ; bepnun: Jupexr-Menua, 2014,
00BeKTOB: yaeOHOE mocodme http://biblioclub.ru/index.php?
page=book&id=229842
JI1.4 | KupeeBa D.A. DnexkTpocHabKeHue u KHOPYC, 2020,
ANIEKTPOOOOPYIOBAHHE [IEXOB
MIPOMBIICHHBIX
npexnpusTuit: YuebHoe
nocobue
JI1.5 | B.A.Kynpun, DnekTpocHabXKeHNE M.: Ternorexuuk, 2017,
O.A bymyesa, P.E MIPOMBIIIIIEHHBIX
MaskupuHa u ap. OpeAnpusITUd: KHUral:
y4eOHHK
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIHN 3arnasue bubnuorexa WznarenscTBO, TOA, 311. azipec
JI2.1 | Komnsinos MN.IL. DNeKTPUUECKUE MAITUHBI: Mocksa: Beicmias mxkona, 2006,
y4eOHUK
JI2.2 | Cubukun 0./ MoHnTax, sKCIuTyaTaus u Hupexr-Menua, 2020, URL:
PEMOHT IEKTPOOOOPYIOBAHHS http://biblioclub.ru/index
MIPOMBINIICHHBIX PEIIPUATHIA
1 YCTAaHOBOK: YUEOHHK
J12.3 | Cubukun 0./ OCHOBBI ITPOSKTHUPOBAHUS Mocksa ; bepnun: upekr-Meaua, 2016,
JMEKTPOCHAOKEHHUS http://biblioclub.ru/index.php?
TIPOMBITIICHHBIX page=book&id=459494
TpakJaHCKUX 3/1aHUH :
y4eOHHUK
JI2.4 | bapronomeii I1.1., DNEeKTPOIHEPreTHKA: IOpaiir, 2020,
Tammnun B.A. WHPOPMAIMOHHOE
obecrieyeHne CHCTEM
yIpaBieHus: YuebHoe
nocobue
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHET»
31 |LMS Canvas | https://Ims.misis.ru/
6.3 Tlepeuenb NPOrpaMMHOro odecrneyeHust
I1.1 |Antusupyc Kaspersky Endpoint Security nmst 6usneca-Pamupennsiit Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 | Mathcad 14.0 University Classroom Perpetual
I1.3 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.4 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.5 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
I1.6 | Bbpaysep Google Chrome
1.7 Microsoft Teams
1.8 | WinDjView 2.0.2
1.9 |DjVu Solo 3.1
I1.10 |MATLAB & Simulink
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX
N.1 |window.edu.ru - eruHOE OKHO JOCTyNa K 00pa3oBaTeNbHBIM pecypcam
o WWWw.intuit.ru — HEKOMMepYeCKoe YaCTHOE 00pa30oBaTeIbHOE YIPEKICHNE TOTIOJHUTEIHHOTO MPO(ecCHOHATEHOTO
: obpazoBanus «MHTEepHET — YHUBepcuTeT MH(OPMAIMOHHBIX TeXHOIOTHI)
N.3 |https://energybase.ru - KaTanor 3EKTPOCTAHINI (ATOMHBIX, THAPABINIECKHX, TEIUIOBBIX U Ap.) W IOACTAHIINHA MHUpPa

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

Haznauenne

OcuHarenne
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VYuebHas mabopaTtopus (KOMITBIOTEPHBINA
KJacc)

Kommiext yueOHO#M Mebenn Ha 12 MecT Ut 00ydarommxcs,
12 cranuuMOHapHBIX KOMIIBIOTEPOB JUIl CTYAEHTOB, 1
CTallMOHAPHBIA KOMIIBIOTEp Ui mpernogasarens (y Bcex
BBIXOJ] B MHTEPHET), NPOEKTOP, OKpaH HACTCHHBIH,
KOMMYTaTop, IOCKa ayluTOpHasi MenoBas, BeO Kamepa
Logitech, noctyn x OUOC VYuusepcutera MUCHC uepe3
TUYHBIA KabuHer Ha twiatdpopme LMS Canvas u Moodle,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
arTusupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

B npomecce n3y4eHns AUCIUILTHHEI BBIACISIOT [BA BUIA CAMOCTOSTENBHON pabOTHL: ayIUTOpHAs ¥ BHEAyAUTOPHAS. AyTUTOpHAS
caMocCTosITeNbHas paboTa Mo JUCHUIIIMHE BBIMOTHACTCS Ha YUeOHBIX 3aHATHAX MOJ] PyKOBOJCTBOM IpernogaBatens. BHeaynuTopHas
CaMOCTOsITeNIbHAs padoTa - IIaHupyeMas ydeOHast paboTa 00yJaromuMcsl, BBIOJIHAEMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
IpPH METOANYECKOM PYKOBOJCTBE MPETIOABATENs, HO Oe3 ero HEMOCpeCTBEHHOTro ydacTus. CaMocTosTeNnbHAs paboTa, He
IpeIyCMOTPEHHas IPOorpaMMON yueOHO JUCIHUIIINHBI, PACKPHIBAIOIIEH U KOHKPETU3UPYIOLIEH ee coJiepikaHue, OCYIIeCTBIIeTCS
00y4aIOIMMCSI MHUIIMATUBHO, C LICJIBI0 PEan3alii COOCTBEHHBIX YUeOHBIX M Hay4HBIX HHTepecoB. s Gonee a3 dpekTruBHOTO
BBITIOJTHEHHS CAMOCTOSATEIBHONM pabOTHI IO AUCIHIUIMHE NPENOAaBaTeIbh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanOoJee paroHATbHYI0 METOANKY CAMOCTOSITENBbHON pabOoThL, IEMOHCTPUPYET PaHee BEINOJIHEHHbBIE 00ydJaomuMucsa paboTsl 1
T.1.. Bupl 3a1anuil U1 BHEayIUTOPHOM CaMOCTOATENbHOM paboThl, X COJep KaHUE U XapaKTep MOTYT UMETh BapUaTHUBHBIA U

I depeHIPOBaHHbINA XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0COOCHHOCTH oOydatommerocst. CamocrosTenbHas paboTa MOXeT
OCYIIECTBIATHCS MHINBUAYATBHO WU IPYIIIAMH CTYACHTOB online ¥ Ha 3aHATHAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKH CAMOCTOSATENBHOM PabOTHI, ypOBHS CI0KHOCTH. KOHTPOIIb pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSITENBbHOM pabOoThI
OCYIIECTBIISCTCS B TIPEAEax BPEMEHH, OTBEJCHHOTO Ha 00s13aTeNbHbIC yueOHbIC 3aHATHS 110 JUCUUILIMHE Ha TPAaKTHYECKHUX,

a00paTOPHBIX 3aHATHSIX.




