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AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[TonroroBka crHenUaIMCTOB IO  CHEHHUATBHOCTH  «DnekTpudukamus u
aBTOMATH3alUsl TOPHOTO MPOU3BOJACTBA» HEBO3MOXKHA 0O€3 yCBOeHHUs OyaymuMu
CHEIMATUCTaMU OCHOB D3JIEK TPOCHA0KEHMsI TMPOMBILUICHHBIX MPEIIPUITHHA, TaK
KaK Hajie’kHasg paboTa TEXHOJOTMYeCKOro oOOpylOBaHUS M CHCTEM aBTOMa "TU3allMU
TOPHOIO MPOU3BOJCTBA JOJKHA PACCMarpuBarbCsi B TECHOW CBA3U C MCTOYHHUKAMU
MUTAHUS U CUCTEMAMH 3JIEKTPOCHAOKEHUS.

[lens mpenonaBaHus  JUCHUIUIMHBL -  (opMHpo—BaHME y Oyaymmx
CHELMATUCTOB B OOJaCTM  TOPHOIO-METAJUTypruye"CKOTO IPOU3BOJICTBA
HEOOXOAMMBIX 3HaHUN B 0O0JAaCTH TMPOW3BOACTBA, MEPEAaud, PaACTPENCICHUS U
NOTPEOJICHUsST  3JEKTPUYECKOW SHEPIrUU  3JIEKTPONPUEMHUKAMHU  MPOMBIIIIEHHBIX
OPEeIIpUATHH € YYETOM  HaJeKHOCTH, SKOHOMHUYHOCTH,  KauyeCT "BEHHbIX
nokazaresneil 1 6e30MacHOCTH IEMEHTOB CUCTEM IEKTPOCHAOKESHHUS.

B pesynbprare m3ydeHUs JAHHOM AMCUMIUIMHBI CHELUATUCT JIOJKEH OCBO UTh
METO/Ibl M HaBBIKM CaMOCTOSITEIBHOIO  pELIEHUS MHXXEHEPHBIX 3ala4 10
ONI"pE/IECTICHUIO JIEKTPUUYECKUX Harpy3oK, BBIOOPY CXE€M MUTaHUS NOTpeOuTeNeH,
pacuety IEKTPUYECKHUX cereil, YIPABJISAIOUINX, PETYJINPYIOIINX u
KOMIIEHCU PYIOIINX YCTPOMCTB CUCTEM ANIEKTPOCHAOKEHHUSI.

1.2 3apauyu u3y4yeHUs JUCHUATIIMHBI

3amaun  W3ydYeHUS JAaHHOM JWCHUIUIMHBI COCTOST B (hopMupoBaHHUH
KOMITeTeHIIUH B cooTBeTcTBUU ¢ TpeboBanusimMu GI'OC BO.

1.3 IlepedyeHb NUIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO JIUCHHUILUIAHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJbTATAMH OCBOCHHS
o0pa3oBaTeJIbHOM POrpaMMBbl

Kog u HavmeHoBaHve nHavMkaTopa | 3annaHupoBaHHble pe3ynbTaTbl 06y4YeHus No AUcCLUMnuHe
OOCTWKEHNS KOMMETEHLN

IIK-16: roTOBHOCTBHI0 BBINIOJIHATH IKCIIEPUMEHTAJbHbIE U JIa0OpaTOPHbIE
HCCJIeI0OBAHNS, HHTEPIPETHPOBATH MOJTYyYeHHbIE Pe3yJIbTAThI, COCTABJATH U
3aIMIIATDh OTYEThI

[TIK-16: rOTOBHOCTBIO Meroauky MpoBeaeHNS SKCIEPUMEHTAIBHBIX
BBIIIOJIHATH HCCIIEOBAHUN 3JIEMEHTOB CUCTEMBI
JKCIIEPUMEHTAIbHBIE U 3JIEKTPOCHAOKEHUS, U3MEPUTETIbHYIO TEXHUKY
71ab0paTOpHbIE UCCIIEA0BAHNA, CocTaBnaTh IUIaHBI POBEAECHUS SKCIIEPUMEHTAIBHBIX
MHTEPIPETUPOBATh NOJYyUYEHHbIE |HMCCIEA0BaHUM Ha pealbHbIX 00BEKTAX CUCTEM
pe3ynbTarhl, COCTABJIATh U ANIEKTPOCHAOKEHHUS.
3aUUIIATE OTYETHI Meroaukamu 11 IPOBEACHUS CTaTUCTUYECKON
00paboTKH pe3yIbTATOB KCIIEPUMEHTATBHBIX
HCCIIEIOBAHUMN.

IICK-10.1: cioco0HOCTBHIO M TOTOBHOCTHIO CO3/1aBaTh U IKCILIyaTHPOBATh
3JIEKTPOTEeXHHYECKHEe CHCTeMbI TOPHBIX NPEANPHATHH, BKIIOYAOIINE B ce0s
KOMILJIeKTHOE 3JIeKTP000OpPY10BaHNe 3aKPHITOr0 M PYAHUYHOI0 MCIIOJIHEHHS],
JJIeKTPUYeCKHE CeTH OTKPBITHIX U MO/A3eMHBIX TOPHBIX U TOPHO-CTPOUTETbHBIX
padoT, B TOM 4HCJIe B YCJIOBHSIX Ype3BbIYAHHBIX CUTYAIUI




[ICK-10.1: crtocoOHOCTBIO U

yCTpOfICTBO, Ha3HAYCHUEC U KOHCTPYKTHBHOC

TOTOBHOCTBIO CO3/1aBaTh U
JKCIUTYaTUpPOBaTh
EKTPOTEXHUICCKHIE CUCTEMBI
TOPHBIX MPEANPUATHIHA,
BKJIFOYAIOIIHE B ce0s
KOMILIEKTHOE
AIEKTPOOOOPYT0BAHUE
3aKPBITOTO U PYJHHUYHOTO
UCTIOJTHEHHUSI, DIICKTPUICCKUE
CETH OTKPBITHIX U MOJ3EMHBIX
TOPHBIX U TOPHO-CTPOUTEITHHBIX
paboT, B TOM YHCIIE B YCIOBHSIX
YpE3BbIYANHBIX CUTYyAaLNi

HCIIOJIHEHUE 3JIEMEHTOB 3JIEKTPUUECKHUX CeTel
BBIOMPATh ONTUMAIbHBIE CXEMBI AIEKTPOCHAOKEHMS;
BbIOMpATh TpaHCPOPMATOPHBIE MOACTAHIIMH C YUETOM
BO3MOKHOT'O pOCTa HAarpy30K, ONPEAEIAT IIOTEPH B
JIEMEHTAX CUCTEMBI JIEKTPOCHA0KEHUS

- METO/IaMH OIIPENIETICHUE MEKTPUUECKUX HarpysK ¢
y4eTOM BCEX IapaMeTpOB IPOU3BOACTBEHHOIO
poLecca;

- METO/IaMH pacyeTa TOKOB KOPOTKOI'O 3aMbIKAHMUS.

IICK-10.2: ciocoOHOCTBIO M TOTOBHOCTBHIO CO31aBaTh M IKCIJIYyaTHPOBATh CHCTEMbI
3aIIUTHI M ABTOMATHKH € HCKPO0e30MaCHBIMH LENSIMH YIPABJIeHHs, a TAKKe
KOMILIeKChI o0ecneyeHus1 31eKTPo0e30NacHOCTH U 0e30IaCHOI IKCILTyaTallu|

TEXHOJOI'HY€CKHX YCTAHOBOK

IICK-10.2: cmtocoOOHOCTEIO U
TOTOBHOCTBIO CO3/aBaTh U
9KCIUTYyaTHPOBATh CHCTEMBI
3allIUTHl 1 aBTOMATHUKU C
UCKPOOE30IacHBIMH LETIIMHU
yIPaBJICHHUS, a TAKKE
KOMIIJIEKCHI 00eCIICUeHMS
ANEeKTPOOE30MaCHOCTH U
0e30MacHOM FKCIUTyaTaluu
TEXHOJOTHYECKUX YCTAaHOBOK

ABapUMHBIC CUTyallud 1 HCHOPMAIBHBIC PEXXHUMBI,
BO3HMKAIOLIUE IIPU IKCILTyaTalluyd TEXHOIOTHYECKOTO
00opy1oBaHMS

- YCTPOMCTBO, HA3HAYEHHUE U KOHCTPYKTUBHOE
HCIIOJIHEHUE 3aIUTHOM araparypbl

BbIOMpPATh TEXHUYECKUE CPEICTBA OTPAHUYCHHUS TOKOB
KOPOTKOTI'O 3aMBIKaHHs B JIEKTPUYECKUX CETAX;
BBIOMPATh 3aIIUTHYIO ¥ KOMMYTAIIMOHHYIO allaparypy ¢
Y4E€TOM HEHOPMAIBHOTO pexuma paboThl
TEXHOJIOTUYECKUX YCTAHOBOK.

METOJIMKaMH BBIOOpA 3alIUTHON U KOMMYTAI[MOHHOM
arnmaparypsl.

1.4 Oco0eHHOCTH peaM3alMu U CIUILTHHBI

S3pIK peanu3auuu JUCUUILIMHBL: PycCKuu.

JucuuruinHa (Moayis) peanusyercs 6e3 npumenenus 0 u J1OT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTtHas padora ¢ 1,42 (51)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 0,94 (34)
MIPAKTHYCCKUE 3aHATHS 0,47 (17)
CamocrosiTesqbHas padora 1,58 (57)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE Jla
(K1)
KypcoBasi pabota (KP) Her




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 310C
1. CucreMbl 3J1eKTPOCHAOKEHHU S NPeINPUATHH. JIeKTPUUYECKHEe HATPY3KH.

1. CxeMbl BHEITHETO U BHYTPEHHETO 3JIEKTPOCHA0KEHUS 2
2. OCHOBBI TEXHUKO - HKOHOMHYECKHX Pacu€TOB B CUCTEME 3
AIIEKTPOCHAOKEHUS
3. PerynupoBaHue HanpsyKeHUsl B cCUCTEMax 5
ANEKTPOCHAOKEHUS
4. OcHOBHBIC TIOHITHS U BeIHUUHBL. [ paduku Harpy3ku u )
uX rokazareiu. PacueTHsle Harpysku
5. Meroasl onpeieNIeHus: paC4€THON HArpy3KH 2
6. Bei6op TII, PII. [ToTepu MOIITHOCTH U 3IEKTPOIHEPTHUH. 3
Tapudukanms 3meKTpo’Hepriuu
7. PeaktuBHasd MouiHOCTh. KoMIieHCalys peakTHBHOM )
MOIIIHOCTHU
8. I'papuku Harpy3ku. PacueTHbie Harpy3kH.
9. Metozpl pacuera Harpy3KH IpyIIibl 3JEKTPOIPUEMHHUKOB. 3




10. Be16op TpanchopmaropHoii noactanuuu. [lotepu B
BIIEMEHTAaX CUCTEMBI 3JIeKTpocHa0keHus. Tapudukanus
AIIEKTPOIHEPTHH.

11. KomnieHcanust peakTHUBHOM MOIIHOCTH.

12. Cxembl NOACTAHIIMI. DJIEKTPUUECKUE anTapaTbl U
000pyTI0BaHKE JIJIs1 TOI3EMHBIX AIEKTPUUECKUX CETEH.
[lepenBuxHBIE OACTAHIIMKU U TPUKIIIOYATEIIbHBIEC TYHKTHI
KapbepPHBIX CETEN

13. TexHMKO-23KOHOMHUYECKUE PACUETHI

14. CpencTBa aBTOMaTu4eCKOM perucTpaluy Harpy3Ku.
BcnomorarenbHbIe METOIBI pacdeTa 3MeKTPUIECKUX

Harpy3oK

15. TexHuueckre cpeicTBa KOMIEHCAUA PEAKTUBHON
MOIIHOCTH

16. Bei6op TI1, PII. [Torepr MOITHOCTH U AIIEKTPOIHEPTHH.
Tapudukanus 3nekTpo’Hepruu

2. KopoTkue 3aMbIKaHUs B 3JIEKTPOYCTAHOBKAX.

1. HepeXOI[HBIe MMpOHCCChI B CUCTEMC 3J'I€KTpOCH36}KeHI/I$I

2. MGTOIH:I pacdcTa TOKOB KOPOTKOI'O 3aMbIKAHH A

3. PacueT TOKOB KOPOTKOI'O 3aMbIKAHM .

4. CriocoObI ¥ TEXHUYECKHE CpeaACTBa OIPaHUYCHUA TOKOB
KOPOTKOI'O 3aMBIKaHUS B SJICKTPUUCCKHUX CETAX

3. JjieKTpUYecKHe CeTH.

1. YeTpoMCTBO 2NEKTPUUECKUX CETEN

2. PacueT npoBoJ10B U Kabenel Ha NOTEPr0 HAPSKEHUs

3. Be1bop ceueHust mpoBOJOB U Kabenel 1o MUHUMYMY
pacyeTHBIX 3aTpar




4. HarpeBanue TOKOBEAYIIMX YacTeH U
BHCKTpOILI/IHaMI/I‘-IeCKOG B33.PIMOH€I>1CTBHC MG)K,Z[y HHUMU

5. Dkcrmmyaranusi CUCTEMBI 3JIEKTPOCHA0KEHU S

6. Pacuer cerell 10 noTepe HAPSHKEHUS.

7. Be10Op ceueHust NpoBOJIOB U Kabesiell IO MUHUMYMY
pacueTHbIX 3arpar.

8. BOSHYH_IHLIC 1 KaOeJbHbIE JTHHUN QJICKTPOIICPCaAa4r

9. DKcruryaranus 3JeKTPUYECKUX CeTel

10. Pacuér u opopmiieHne KypcoBOro mpoekra

29

Bcero

34

17

57




4 YyeOHO-MeTOAMYECKOEe O0ecmeYeHHue TUCIHHUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aHUA:

1. [Tnamanckwmii JI. A. OCHOBBI 3IEKTPOCHAOKEHUS TOPHBIX MPEATPUSTHN:
YYEOHHK ISl By30B IO CHEIUATBHOCTH ""DJIEKTPONPUBOI U aBTOMATHKA
MIPOMBIIIJIEHHBIX YCTAHOBOK M TEXHOJIOTUYECKHUX
KOMIUIEKCOB" (KBaTM(UKALIHS - TOPHBIA WH)KEHEP) HAIIPaBICHUS MOITOTOBKH
JUTUIOMUPOBAHHBIX CIICIUATUCTOB " DIEKTPOTEXHUKA, DIIEKTPOMEXaHUKA U
anekTporexHonoruu"(MockBa: MockoBckuit TopHBINM yHUBepcuteT [MITVY]).

2. Yebotaes H. U., [Tnamanckuii JI. A. Dnexkrpuduxanns ropHoro
MIPOM3BO/JICTBA: YdeOHOE T0CcOOHe JIJIsl By30B M0 CHEIUATLHOCTH
"DNIeKTPONPUBO/] U ABTOMATUKA TPOMBILIJIEHHBIX YCTAHOBOK U
TEXHOJIOTUYECKUX KOMITJIEKCOB" (KBATU(UKAIUS - TOPHBIA HHKEHED)
HarpaBJIeHUs MOATOTOBKH JTUTNIOMHUPOBAHHBIX CIIEIIUATNCTOB
"DIIEeKTPOTEXHUKA, AIIEKTPOMEXAaHUKA U AJIeKTpoTexHonoruu'" (Mocksa:
MocxkoBckuii ropHbiid yHuBepcuret [MITVY]).

3. [Tnamanckwmii JI. A. DnexkrpocHabkeHre ropHOTro MPou3BOCTBA. Penelinas
3amra(MockBa: ['opHas KHuUra).

4. ®denopoB A.A., bapcyko A.H. CripaBoYHHK 110 3JI€KTPOCHAOKESHUIO U
anekTpoodopyaoBanuio: T. 2. Dnektpoobopynosanue: B 2-x T.(Mocksa:
OHeproaroMu3zaar).

S. ®denopoB A.A. CipaBOYHHK 110 JIEKTPOCHAOKECHHIO 1

anekTpoobopyaoBanuio: T. 1. DnekrpocHabxkenue: B 2-x 1. : [cnipas. u3,. ]
(MockBa: DHeproaroMu3ar).

6. Kyapun B.11., MuneeB A.P. DnekTpoo0opyA0BaHNE NPOMBIIIIEHHOCTH:
y4eOHHK.; qonyiieHo Y MO 1o oOpa3zoBaHHIO B 00JIaCTH YIHEPTETUKH U
aneKTpoTeXHUKu(M.: Akagemus).

7. ['onuapoB A. @., lllep6ans JI. B. DnexrpocHabxkeHue u
AIIEKTPOOOOPYAOBaHUE MPEIIPUITHIA: TA0OPATOPHBINA MPAKTUKYM
(Kpacnosipck: KpacHosipckast akageMus IBETHBIX METAIOB U 30J10Ta
[TAIIMu3]).

8. ['oxuapoB A. @. DnekTpocHaOKEHUE TOPHBIX MPEANPUITHIA: yueOHOe
nocobue(Kpacuosipck: KpacHosipckuit HHCTUTYT IIBETHBIX METAIIOB UM.
M.U. Kammanna (KULM)).

4.2 JInnieH3UOHHOE U CBOOOHO PACHPOCTPaHsieMoOe MPOrpPpaMMHoOe
obecrnevyeHue, B TOM YHUCJIe 0T€YeCTBEHHOr0 POM3BOACTBA (IPOrpaMMHoOe
obecrneyeHne, HA KOTOPOe YHUBEPCUTET MMeeT JUIEH3UI0, a TAK:Ke CBOOOIHO
DACNDOCTDaHseMoOe MDOIDAMMHOe o0ecrevyeHne):

1. windows, ms office

4.3 UnTepHeT-pecypchbl, BKIKYas NpodecCuoHaIbHbIe 0a3bl TaHHBIX
U UH(GOPMAIHOHHBIE CIIPABOYHbIE CUCTEMBbI:

1.  elibray.ru



S ®oH OLEHOYHBIX CPEICTB

OlLleHOYHBIE CPEJICTBA HAXOMATCS B MPUIIOKEHUH K PabOYMM IporpaMmam
JUCILIUIUINH.

6 MartepuaJjibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA /IJIsl OCYLECTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

[Tomenienust 15t MPOBEACHUS JIGKITMOHHBIX, TPAKTUYECKUX 3aHSITHHA
YKOMILIEKTOBaHbI HEOOXOAMMOM CHIEIUATU3UPOBAHHON yueOHON MeOebIo U
TEXHUYCCKUMH CPEICTBAMH JJIsI IPECTABICHUS yUeOHOH HHPOPMAITIH CTYyICHTaM.
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