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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Co3gaHre COBPEMEHHBIX JJIEKTPOMEXAHUYECKUX CHUCTEM U KOMIUIEKCOB
BCEIIEJIO CBSI3aHO C TPOOJIeMaMH  yIPAaBISIEMOTO AJIEKTPONPHUBOJIA, KOTOPHIA B
MOCIECTHUE JACCATWICTUS TMOJYYWI WHTEHCUBHOE YCKOPEHHOE pAa3BUTHE. ITO
ompenensercs B MEPBYK  odepenb  OOMMM  TPOrpeccoM B Pa3BUTHHU
MallMHOCTPOCHHUS, HANpaBJICHHBIM HAa HWHTEHCU(DHUKAIMIO  TPOW3BOJICTBEHHBIX
MPOLECCOB, UX ABTOMATU3ALNI0, MOBBIIIEHNE TOYHOCTHBIX XAPAKTEPUCTHK W JAPYTHUX
TEXHUYECKUX TPEOOBaHUM, CBS3aHHBIX C OOECIEUCHHEM CTAa0MJIBHOCTH KadecTBa
MPOU3BOAUMOM MPOTYKIIHH.

[{esbr0 OUCLMIUIMHBL SIBJISIETCS HU3YyYEHUE THUIIOBBIX CHCTEM 3JIEKTPONPUBOAA
TOPHOTO TPOU3BOJICTBA M WX CBOMCTB, YTO JOJKHO CIOCOOCTBOBATH YTIITYOJIEHUIO
CIIeLIMAIbHON MOATOTOBKHU JUIIJIOMHUPOBAHHOIO CTICIIUATUCTA.

Ilesp JEKUMOHHOW 4YacTW Kypca — IIOATOTOBUTb  BBICOKOKJIACCHOIO
CIIELMAIACTa [0 JAaHHOW CIHEHHATW3allii, KOTOPbIM B KA4ECTBE CHELUATUCTA-
IEKTPUKA  HA  TOPHO-METALTYPTUYECKHX  MPEANPHUATHUSIX,  O0OOTaTUTEIbHBIX
(habpukax, MPEANPUATHIX OTKPHITOH M MOJ3EMHOHN JOOBIUM MOJIE3HBIX MCKOMACMBIX,
Pa3IUYHBIX HAy4YHO-HCCIEN0BATEIBCKUX OpraHu3alHusX, MIPOEKTHBIX u
KOHCTPYKTOPCKHX OIOpO MOr OBl pemiarh 3aqadd JII0OOTrOo YpPOBHS CIOXXHOCTH TIO
MpoUITIO CIIeIMATEHOCTH.

Ilesb OpPakTUYECKOM 4YacTH Kypca — 3aKpENHUTh 3HAHUSA, IIOJIYyYEHHBIE Ha
JEKUVWOHHBIX  3aHATHSX, HAYYUTbCA  YHTarb W AHAIUM3HPOBATH CXEMBI
NIEKTPONPUBOJIA TIPU PA3JIMUHBIX PEKUMax pPadOTHI, PACCUUTHIBATH U BBIOMPATH
3JIEMEHTHYIO O0azy CHUCTEM YIIPaBIsIEMOTO AJIEKTPOIIPUBO/IA, CTPOUTH
XapaKTePUCTUKA B CTAaTUYECKUX W JUHAMUYECKUX pEeXUMax paboThl, MPOBEPSITH
CHUCTEMBI JIEKTPONPUBOJIA HA YCTOMYUBOCT.

1.2 3apauyu u3y4yeHUs JUCHUTIMHBI

OcHOBHOM 3afadeil NHUCUMIUIMHBI SIBISETCS HNPUOOPETEHHUE CTYJEHTaMH
3HaHUI, HEOOXOAMMBIX IMPHU PEIICHUHU BOMPOCOB MPOEKTHUPOBAHUSA U SKCILTyaTallluu
CUCTEM YIIPABIIAEMOI0 JIEKTPOIPHUBOIA TOPHOIO IPOU3BOACTBA.

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOy4YeHHUS MO JUCUHMILJIMHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHMPYEeMbIMH Ppe3yJabTAaTaMH  OCBOCHMS
o0pa3oBaTe/IbHOM MPOrpaMMbl

Koa n HanmeHoBaHue MHOUKaTopa 3aI'IJ'IaHVIpOBaHHbIe pe3ynbTtaTthbl o6yquV|s:| no ancuuniunHe
AOOCTUXEHNA KOMneTeHUunn

IIK-2: Cnioco0eH NpoBOANTH NPOEKTHO-U3bICKATEJIbCKHE Pa00Thl, AHAJIM3MPOBATH U
NPUHUMATH 000CHOBAHHbBIE PelIEHUs M0 COBEPLIEHCTBOBAHMIO TEXHOJIOTHYECKUX
00b€eKTOB rOPHO-METAJLIYPru4ecKoro KoOMILIeKca

[1K-2.1: Ananusupyet paboty OCHOBHBIC TIOJIO)KEHHUSI PabOTBI  CHCTEM
AIIEKTPOTEXHUUYECKUX CUCTEM, ABTOMATUYECKOTO Y aBTOMATU3UPOBAHHOTO KOHTPOJIS U
CUCTEM 3alllUThl 1 aBTOMATUKU U | YIIPaBJICHUS 32 TEXHOJIIOTUYECKUM MPOIIECCOM,
MPUHUMACT 00OOCHOBAHHBIC MallMHAMHU U yCTaHOB-KaMU TOPHOTO MTPOU3BOCTBA
pelieHus o 0decrneyeHno OLICHUTh CBOWCTBA U OCOOEHHOCTH TEXHOJIOTMYECKOTO
ANEKTPOOE30MacHOCTH U nporecca Kak 00beKTa yrpaBiIeHuUs;
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0e30macHON HKCIUTyaTaluu
TEXHOJIOTHYECKUX YCTaHOBOK,
MalIMH U 000pyA0BaHUS TOPHBIX
IPEANPUATHI

pa3paboTarh CTPYKTYpYy CUCTEMbI aBTOMaTH4ECKOT0 MIIN
aBTOMAaTU3U-POBAHHOT'O YIIPaBJIEHUS; BBIOUPATh
HEOO0XOAUMBI MUHUMYM CPEJICTB KOHTPOJIA,
CUTHAIH3AIMH, OJJOKHPO-BOK, PETYITMPOBAHUS U
yIpaBJIeHUs; OKa3aTh BO3MOXKHOCTH Pa3padaTbI-BaeMOi
ACY TII u pannoHansHY0 0071aCTh TPHUMEHEHHS,;
YUTATh JIEK-TPUUECKUE CXEMbI aBTOMAaTH3aLlUH.
pacCUNTHIBATh MOKA3aTeIN HAEK-HOCTU U
SKOHOMMYECKON 3(P(PEKTUB-HOCTH aBTOMATU3ALUY;
chopMyIJIH-pOBaTh TPEOOBAHUS U TIOCTABHUTH 33a49H 10
JanpHelmeMy cosep-meHcTBoBannio ACY TII.

HaBBIKAMH 110 00OCHOBAHHUIO U BbI60py CXEMBI U
arrmaparypbl aBTOMATU3alM IPUMCHHUTECIIBHO K
KOHKPETHOMY O6’L€KTy MpCAIpUATHUA

IIK-4: CniocoGeH co31aBaTh M IKCILUIyaTHPOBATH JIEKTPOTEXHUYECKUE CHCTEMbI
TOPHBIX NPeANPUATHI, BKIKYAOIIUE B ce0s1 KOMILIEKTHOE 3JIeKTPo000py/10BaHHe
3aKPBHITOr0 U PYAHUYHOI0 HCTIOTHEHHS, JIEKTPHYECKHe CETH OTKPBITHIX U
MO3eMHBbIX TOPHBIX M TOPHO-CTPOUTEIbHBIX Pa00T, B TOM 4HCJIe B YCJIOBUSIX

Ype3BbIYANHBIX CUTYyaIHii

[1K-4.2: CriocoGeH BrIOMpATh
IEKTPOTEXHUUECKHUE CUCTEMBI
TOPHBIX MIPEANPUATHH,
BKJIIOYAIOIIKE B ce0st
KOMIUIEKTHOE
ANIEKTPOOOOPYI0OBaHUE U
ANIEKTPUYECKUE CETH TOPHBIX
HOPEIIPUITHH , B TOM YHCIE B
YCIIOBHSIX YPE3BBIYANHBIX
CUTyalHu

3HaThb OCHOBBI 3JIEKTPOOE30MaCHOCTH IIPU HKCILTyaTalluu
IEKTPOTEXHUUECKUX CUCTEM FOPHBIX NMPEATIPUATHH,
BKJIIOUAIOIINX B ce0sl KOMIUIEKTHOE
ANIEKTPOOOOPYI0BAHHUE 3aKPHITOTO U PyIHUYHOTO
WCIIOJTHEHUS, DJIEKTPUYECKHUE CETH OTKPBITBHIX U
MOJI3EMHBIX TOPHBIX U TOPHO-CTPOUTEIBHBIX PabOT
Ha MMPaKTUKe MPUMEHATh U UHTEPIPETUPOBATh 3HAHUS
OCHOB JIEKTPOOE30MIaCHOCTH MPH SKCILTyaTaluu
ANIEKTPOTEXHUYECKUX CUCTEM FOPHBIX MPEATPUSATHH,
BKJTIOYAIOIINUX B c€0sI KOMIUIEKTHOE
3JIEKTPOOOOPYI0BAHNE 3aKPHITOTO U PYAHUYHOTO
HCIIOJIHEHUS, 2JIEKTPUUECKNE CETH OTKPBITHIX U
MO/I3€MHBIX TOPHBIX U TOPHO-CTPOUTENBHBIX PadOT
HaBbIKAMU O00ecTIeYeHUsl 3JIEKTPOOE30MacCHOCTH pU
JKCILTyaTalyy 3JEKTPOTEXHUYECKUX CHCTEM FOPHBIX
NPEINPUATHHA, BKIIOYAIOIUX B ce0sl KOMIJICKTHOE
3JIEKTPOOOOPYI0BAHNE 3aKPHITOTO U PYAHUYHOTO
WCIIOJIHEHUS, DJIEKTPUUECKNE CETH OTKPBITHIX U
MIO/I3€MHBIX TOPHBIX U TOPHO-CTPOUTENBHBIX PAOOT

1.4 OcobOeHHOCTH peajM3aluu AMCHUIINHbI

SI3BIK peann3anuy TUCUUIUIMHBL Pycckuil.

Jucnuruinaa (Moayis) peanusyetcs: 6e3 npumenenus 20 u J1OT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

Bun yue6HO# paboThI

Bcero,
3a4ETHBIX
€JINHUILL
(akam.gac)

CemecTtp




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
D10C

Bcero

1. ¥OII npou3BOACTBEHHbIX MEXaHU3MOB

1. OGmIue BOmpOCH YIIPaBIISIEMOTO JIEKTPOIIPHUBOIA

1,5

2. Onpenenenue KOYPPHUIHEHTA yCUIICHNUS 110 HAPSHKCHUIO
TUPUCTOPHOTO MPeoOpasoBaresis

3. TunoBble cUCTEMBI YIIPABISIEMOIO 3JIEKTPOIIPUBOJIA
HPOM3BOJICTBEHHBIX MEXaHU3MOB

1,5

4. Bb1060p TUPUCTOPOB sl HEPEBEPCUBHOTO TUPUCTOPHOTO
npeoOpazoBareis 1o JIByXIOIYIEPUOAHON CXeMe

5. B16op THPUCTOPOB AJ1s1 HEPEBEPCHUBHOTO TUPUCTOPHOTO
npeoOpazoBarens o Tpex(azHoil HyIeBoil cxeme

6. YrpaBisseMblil 3J1€KTPOIPUBO/] TUITOBBIX
OO0IIENPOMBIIIICHHBIX MEXaHU3MOB

1,5

7. CamocTosiTenbHas paboTa, H3y4eHHE TEOPETUIECKOTO
Marepuana.

42

2. YOIl nogbeMHBIX YCTPOHCTB M MEXaHU3MOB HENIPEPbIBHOI0 TPAHCIIOPTA




1. YrpaBisieMblid 3IEKTPONPUBO JIUPTOB U IPYTHX
IIOJABEMHBIX YCTPOUCTB

1,5

2. PacueT 1 BEIOOP OCHOBHBIX JICMEHTOB HEPEBEPCHBHOTO
TII mo TpexdazHoii HyJeBo# cxeme, padoTaroIIero Ha
JIBUTATEJIb TIOCTOSIHHOTO TOKA

1,5

3. YrpaBiseMblil 37€KTPONPUBOJ] MEXaHU3MOB
HENPEePbIBHOTO TPAHCIIOpTa

1,5

4, yr[paBJ'IHeMLIfI QJICKTPOIIPUBOJ KPAHOBBIX MCXaHU3MOB

1,5

5. PacueT u BBI60p MOIITHOCTH ITPUBOAHBIX JBUTaTeIIeH I
KPaHOBLIX MEXAHN3MOB

1,5

6. CamocTosiTeNbHAs paboTa, U3yYCHHE TEOPETUIECKOTO
Marepuaia.

45

3. YOIl meTta/s1000padaThLIBAIOIIET0 000PYA0BAHMS

1. YopasnisieMblil 3JI€KTPOIIPUBO] METATIOPEKYIIIUX
CTaHKOB

2. YpasisieMblil 2JIEKTPONIPUBO]L Ky3HEUHO-IIPECCOBBIX
MalIiH

4. YOIl ropaogo0bIBar0Iero 000py10BaHmsi

1. YrpaBiisieMblii 3JI€KTPOIPUBO] TOPHBIX paboT

2. PacueT u BIOOp AmmemMeHTOB peBepcuBHOTO TII 110
Tpex(azHOil MOCTOBOH NMEPEKPECTHOM cXxeme

3. PacueT MOIIHOCTHU ¥ BBIOOp ABHUTaTENCii MEXaHHM3MOB
IEKTPONPUBOJA SKCKABATOPOB

4. CamocrosiTennbHas paboTa, U3yYSHNE TEOPETUIECKOTO
Marepuana.

88

Bcero

17

16

175




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

1. benos M. I1., HoBuxkos B. A., Paccynos JI. H. ABroMaru3upoBaHHbIN
AIIEKTPONPUBO/] TUIIOBBIX MPOU3BOICTBEHHBIX MEXaHU3MOB U
TEXHOJOTUYECKUX KOMILJIEKCOB: YUeOHUK ISl BY30B, MO CIIEIIUATBHOCTH
"OneKTponpuBOA U aBTOMATHKA IPOMBILUIEHHBIX YCTaHOBOK U
TEXHOJIOTMYECKUX KOMILJIEKCOB" HalpaBJIeHUs MOJATOTOBKU
JTUTUIOMHAPOBAHHBIX CHEIUATUCTOB "DIEKTPOTEXHUKA, HIEKTPOMEXaHUKA U
anekTporexnonorun"(Mocksa: M3narenbckuii uentp "Axagemus").

2. I'ynekos I. U, Ilerpenko FO. H., Parkesuu E. I1., Ilerpenxo FO. H. Cuctemsl
ABTOMAaTU3UPOBAHHOTO YIIPABIICHUS AIEKTPONPUBOIAMH: YaeOHOE ocoone
JUISL yYallluXcsl CIeIUATbHOCTH " DJIEKTPOTEXHUKA" YUPEIKICHUMH,
o0ecreynBaroIIuX NOJy4YeHUEe CPEIHET0 crieuaabHOro oopazoBanusa(MuUHCK:
HoBoe 3Hanue).

3. Coxonockuii I. I'. DiekTponpuBObl IEPEMEHHOTO TOKA C YACTOTHBIM
peryiipoBaHueM: yueOHUK Juist By3oB(MockBa: AkaneMmus).
4. Kiroues B. 1., Tepexos B. M. DnekTponprBo 1 aBTOMATU3aASA

0OLIETPOMBIIIJIEHHBIX MEXAHU3MOB: YU€OHUK ISl BY30B I10 CII€Il.
"DNeKTPONpPUBO/ U aBTOMATU3ALKA MPOM. ycTaHOBOK' (MockBa: DHeprusi).

5. Kiroues B. U., ®unaros A. C. Teopus 35eKTponpuBoa: yueo. s By30B IO
criell. "DJIeKTpONPUBO U aBTOMAaTHU3alus IpoM. ycTaHoBOK' (MockBa:
DHeproaroMuszaar).

4.2 JIMueH3UOHHOe W CBOOOIHO PacHpoCTpaHsieMoe MPOrpaMMHOe
obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IIPOrpaMMHoOe
obecneyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMIEH3HUI0, a TAK:Ke CBOOOTHO
DACcNDOCTDaHsieMoe MDOrDAMMHOe o0ecreyeHue):

1. MathCAD, Microsoft Office: Word, Excel, Electronics Workbench u
Multisim

4.3 UnTepHeT-pecypchl, BKIKOYAsA NpodecCHoHATbHbIE 0a3bl TaHHBIX
U MH(GOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI:

1. http://www.kontakt-saratov.ru - HU3KOBOJIbTHAsI U BEICOKOBOJIbTHASI
BaKyyMHas KOMMYTAIIMOHHAS anmaparypa, pacrpeIeInuTeIbHbIe YCTPOHCTBA;

2. http://www.kontaktor.ru - HU3KOBOJIbTHBIE aBTOMaTHYECKHUE BBIKITIOYATEIIH,
PYHH, HU3KOBOJIBTHBIE KOMIUIEKTHBIE YCTPOUCTBA;

3. http://www.abs-holdings.ru - ycTpoiicTBa KOMIIEHCAIIUN PEAKTUBHON
MOIITHOCTH;

4.  http://www.electrocomplex.ru/ BakyyMHass KOMMYTallMOHHAs aImaparypa,

KOMIIJIEKTHOE paclpeesIuTeIbHOe yCTpoicTBO 6-10 kB.

5. http://www.elektrozavod.ru/ sueiiku KPY, KPY s koMImekTHBIX
pacnpeaenuTenbHbIX yeTpoiicT 6, 10, 20 kB, KOMIIJIEKTHBIE
tpancopmaropusie noactanimu tTuna KTIIIT, KTTICH u KTIIL.



6.  http://www.tavrida.ru/ PacnipeenutenbHO€ U KOMMYTaIlHOHHOE
o0opy1oBaHUE, KOMIUIEKTHbIE TpaHchopmaropHsie nojactanuu 6(10) - 35
kB, Orpannunrenu nepenanpsokenuid 6(10) - 110 kB.

7. http://www.promen.energy-journals.ru/ xypHan «lIpomsimennas
SHEPreTHKA»
8. http://energetik.energy-journals.ru >xypHan «HEPreTHK

http://elst.energy-journals.ru xypHan « NEKTPUUECKHE CTAHIIUN

S @oHa OLEHOYHBIX CPeICTB

OueHouHbIE CpeJCTBA HAXOJATCA B MPUIIOKEHUU K pabOYuM Mporpammam
JUCLUTUIMH.

6 MartepuajbHoO-TeXHHYeCKasi 0a3a, HeoOXonMMasi ISl OCYLIECTBJICHHUS
00pa30BaTEJIBLHOIO MPOLECcCa MO AMCHHILIHHE (MOLY.II0)

[Tomermmienust 11 NpOBEACHHS JIEKIIMOHHBIX, TPAKTHYECKUX 3aHATHIA
YKOMILIEKTOBaHBI HEOOXOAMMOM CIIENUATU3NPOBAHHON yueOHOH MEOENbI0 U
TEXHUYECKUMH CPEICTBAMH ISl IPEICTABICHUS yIeOHON HHPOPMAITIH CTyICHTaM.
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