





1 OBBEKT, LHEJIb U 3AIAYU OCBOEHUA INCIUIIJINHBI

JucuuiuinHa paccMaTpuBaeT BOIPOCH! YCTPOWCTBA M AKCILTyaTalldd aBTOMAaTH-
3UPOBAHHOTO AJEKTPONPHUBOA TOPHBIX MAIIMH U TEXHOJIOTHYECKOTO 000pYA0BAHMS.

Lenpro AMCHMIUIMHBL SBISIETCS (POPMUPOBAHUE CHUCTEMHBIX 3HAHHMM B 00JacTH
OPUHIIMIIOB TOCTPOEHUS M DKCIUTyaTallud aBTOMATHU3WPOBAHHBIX 3JIEKTPONPUBOIOB
MaIllMH U YCTAHOBOK IIIaXT U PyJAHUKOB.

B pe3ynbrarte 0CBOCHUS TUCHMILUIMHBI CTYJEHT JOJDKEH

3Hamb TPUHIIATIBI TTOCTPOCHUS, pacyeTa W SKCIUTyaTallud aBTOMATU3UPOBAHHBIX JJICK-
TPOTPUBOJIOB MAIIIMH U YCTAHOBOK IIaXT U PYIHUKOB;

yMenp UCTOJIb30BaTh MOJYYCHHYIO TEOPETHYECKYI0 M MPAKTUYECKYIO0 0a3y s Mpo-
(beccroHaNbHOM ACSITEIIBHOCTH B 00J1aCTH pa3pabOTKU M IKCIUTyaTallid aBTOMATU3UPO-
BaHHBIX JICKTPOTPUBOJIOB MAIIMH M YCTAHOBOK IIaXT U PYTHUKOB;

pemiaTh cieayromme npodeccuoHalbHbIe 3a/1a4H:

- CO3/1aBaTh M AKCILTyaTUPOBATh JICKTPONPUBOALI MAIIMH U YCTAHOBOK IIAXT U PYyAHU-
KOB B COCTaBE JJICKTPOTEXHUYECKUX CUCTEM TOPHBIX MPEANPUATHI B YCIOBUIX OTKPbI-
TBIX U MOA3EMHBIX TOPHBIX U TOPHO-CTPOUTENBHBIX PabOT, B TOM YHUCIIE, B YCIOBHSIX
YpE3BbIYANHBIX CUTYALUN;

- CO3JaBaTh U JKCILIyaTUPOBATh CUCTEMBI 3AIIUTHl U ABTOMATHUKU B CTPYKTYpPE JJIEK-
TPOIIPHUBOJIOB MAIlIMH U YCTAHOBOK LIAXT U PYAHUKOB;

- CO3[1aBaTh U IKCIUTyaTUPOBATh JIEKTPOIPUBOABI JJIEKTPOMEXAHUYECKUX KOMILJIEKCOB
MallliH W O0O0OpYyJAOBaHUS TOPHBIX MNPEANPUITHI, BKIOYas MpeoOpa3oBaTeIbHbIC
YCTPOMCTBA 3JIEKTPONPHUBOJIOB B PYTHUYHOM HCTIOJTHEHUH;

- CO3JaBaTh W 3KCIUTyaTUPOBAaTh CUCTEMBI U YCTPOMCTBA AaBTOMATHU3ALINU JICKTPOIPHU-
BOJIOB MAIlIMH U YCTaHOBOK TOPHOT'O ITPOU3BOJICTBA.

[lepeuncnennble pe3yiabTaThl OOyUEHHUs ABISAIOTCS OCHOBOW JUIsl (POPMUPOBAHUS
ClIeyommMX NpodecCHOHATbHO-CIEIMATN3UPOBAHHBIX KOMIIETEHLIUM B COOTBETCTBUU
¢ denepalibHBIM T'OCYJIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM BBICIIETO 00pa3o-
BaHuA 1o crenuanbHocTH 21.05.04 — ['opHOE neno, yTBepKAEHHBIM TPUKa30M MHUHO-
opuayku P® ot 17.10.2016 r. Ne 1298:

- CIIOCOOHOCTh M TOTOBHOCTH CO3[aBaTh U AKCILUTyaTUPOBATh AJIEKTPOTEXHUYECKUE CH-
CTEMBbI TOPHBIX MPEANPUITHH, BKIIOYAKONIME B c€0s1 KOMIUIEKTHOE AJIEKTPOOOOPY10Ba-
HUE 3aKPBITOr0 U PYJHUYHOTO UCIIOJIHEHHUS], JIEKTPUUECKUE CETH OTKPBITHIX U MOA3EM-
HBIX TOPHBIX U TOPHO-CTPOMUTENBHBIX PabOT, B TOM YHUCIIE, B YCIOBUSAX UPE3BbIUANHBIX
curyanuii (ITCK-10.1);

- CIIOCOOHOCTH M TOTOBHOCTbH CO3/1aBaTh U 3KCIUIyaTHUPOBAaTh CUCTEMbI 3alUThl U aBTO-
MaTHKU C UCKPOOE30MacHBIMU LIETISIMU YTIPABJICHMSI, @ TAK)KE KOMILUIEKChI 00eCIIeUeHMs]
3JIEKTPOOE30MIaCHOCTH U 0€30IacHOM SKCITyaTalldd TEXHOJIOTMYECKUX YCTaHOBOK
(IICK-10.2);

- CIOCOOHOCTH CO3/1aBaTh M AKCIUTYaTHPOBATH SJICKTPOMEXAHUYECKUE KOMITJICKCHI Ma-
IIMH ¥ 00OpYIOBaHUSI TOPHBIX MPEANPHUATHH, BKIIOYas 3JIEKTPONPUBOIBI, IPeodpazo-
BaTeJbHbIE YCTPOICTBA, B TOM YHUCIIE, 3aKPBITOTO U PYJHUYHOTO UCHOJHEHHUS. U UX CH-
crembl ynpasienus (IICK-10.3);



- CIIOCOOHOCTh M TOTOBHOCTH CO31aBaThb U 3KCILIIyaTUPOBATb CUCTCMbI daBTOMATU3allUN

TEXHOJIOTUYECKHX MPOLECCOB, MAIMH M YCTaHOBOK ropHoro mnpousBoactBa (IICK-
10.4).

2 MECTO JJUCIIMIIJIMHBI B OCHOBHOM OBPA3OBATEJIbBHOM
IMPOI'PAMME

JlucruminHa OTHOCUTCS K TPOQECCHOHAIBHOMY UKy 0a30BOM YacTH YYEOHOTO
riaHa. basupyeTcs Ha 3HaHUAX U YMEHHUSX, KOTOPbIE CTYACHT PHUOOPEI MPH OCBOECHUH
MPEANIECTBYIONUX JUCIHUIUIMH: 3JIEKTPOTEXHUKA; TEOPETUUECKAsI U TIPHUKJIaHAS MeXa-
HUKA; SJIEKTPUYECKUE MAIITMHBI;JICKTPOHUKA ¥ MUKPOIIPOIIECCOPHAs TEXHUKA.

3HaHUSA U YMEHUS, IPUOOPETEHHBIE MTPU OCBOCHUU JTAHHOW JUCIMIUIMHBI, pean-
3YIOTCSI CTYACHTOM IPU U3YYCHUH CIETYIONINX IMOCISAYIONUX JTUCIMIUIAH: 3JIEKTPO-
000pyI0BaHUE TEXHOJOTUUYECKHX KOMIUIEKCOB IIaXT, a TAKXKE MPH BBIMOJHEHUU U 3a-
nuTe KBaTuUKaluoOHHON paboThl OakanaBpa.

3 CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHBI

3.1. Pacnipesesienne y4eOHbIX 4YaCOB M0 TeMaM JUCHUILINHBI U BUIAM

3aHATHHA
HaunmenoBanue teM KomnnuecTBO Yacos
(conepraTenbHbIX MOIyIeH) (ounasi/0uHO-3a04yHAas/3a09Has hopma)

B Tom uncie
Bcero Jlexumm | Ilpakr. Jlabop. CPC
(Cemun.)

Tema 1. Beoousie nonoswcenus. Haznaue-
HUe U CmpyKmypa 31eKmponpugood, oc-
HosHOe ypasHeHue dnekmponpusoda, Oc- 3/5 217 - - 4/9
HOBHble napamempbl U XapaKmepucmuxu
91eKMPONPUEO008

Tewma 2. Ilepexoonvie npoyeccol 8 2/1eK-
mponpusode. Memoouxa pacuema nepe- 37 2/0 - - 4/13
X00H020 npoyecca

Tema 3. Dnekmpomexanuueckue ceoui-
cmea INeKmponpusodos ¢ 08USAMenIMU 6/8 2/0 - 4/0 4/13
NOCMOSIHHO20 MOKA

Tema 4. Dnekmpomexanuueckue ceou-
cmea 91eKmponpuso008 ¢ ACUHXPOHHbI-
mu ogueamenamu. Cnocobwl pe2ynuposa-
HUs CKOPOCMU ACUHXPOHHBIX 08u2amerel
Tema 5. Cnocobvr mopmodicenuss s1ex-
mpoosucameinei. MHOYKyuonHo-
OUHAMUYECKOe MOPMOA*CEHUE ACUHXPOH-
HO20 0sueamens

Tema 6. IIpunyunsr napamempuiecko2o
VAPAGAEHUS. ACUHXPOHHBIMU 2JIeKMPONPU- 12/11 2/0 - 6/1 8/13
800aMu.

Tema 7. Pecynuposanue ckopocmu 371ex-
mponpusoda. PazomkHymole u 3aMKHY-

10/11 4/1 - 6/0 8/13

716 2/0 - 2/0 6/9

7/8 2/0 - 2/0 6/11




moie cucmemvl Ynpasienus S1eKmponpu-
800amu.

Tema 8. Knaccughuxayus pesxcumos pa-
bomol u 8L100p OsUcamMeNs

Tema 9. Dnexmponpueoo enasnoeo u
BCNOMO2AMENbHO20 NOObEMA UWLAXMbL
Tema 10. Dnexmponpusoo xousetieproco
mpancnopma waxmei (leHmoumvle u 12/11 4/0 - 4/1 8\13
CKpebKoBble KOHBellepbl)

Tema 11. Snexkmponpusod 1oxkomomuero-
20 MPAHCNOPMA WLAXMbL

Tema 12. Dnekmponpusod ouucmmvix
KOMOQIIHO8, NPOX0O4ECKUX KOMOAUHO8 U 12/9 4/1 - 4/0 8\13
CMpY208bIX YCMAHOBOK

Tema 13. Drnexmponpueoo cmayuonapvix

5/6 2/0 - - 6/9

13/11 4/1 - 4/0 8/14

6/6 2/0 - 2/0 4/9

3/6 2/0 - - 2/9
MAWUH U YCMAHOBOK UAXMbL
Hnousuoyanvroe 3a0anue - - - - -
Kypcosas paboma (npoexm) 36/36
HToro no BUmam 3aHATHI 144/144 34/4 - 34/2 76/138
Konmpons 36/36
Wtoro 180/180

dopMupoBaHUE KOMIIETEHIIMI B pe3yJibTaTe OCBOEHHUS TeM JIMCUMILINHBI

Komnerenmuu TeMbl IMCHUILINHBI, HAlleJIECHHbIE HA BBIPA0OOTKY
KOMIIETEHIHH
IICK-10.1 Tema 9; tema 10; Tema 12; rema 13
IICK-10.2 Tema 9; tema 10; rema 11, rema 12; Tema 13
IICK-10.3 Tema 8; Tema 9; tema 10; rema 11, rema 12; tema 13
IICK-10.4 Bce Tembl yueOHOM TUCIUTUTMHBI
3.2. Jlekuun

Tema 1. Beoounwie nonooswcenus. Haznauenue u cmpykmypa s1eKkmponpugood, oc-
HO8HOe ypagHeHue 31eKkmponpueooa. OcHogHble napamempol U XapaKmepucmuKu
91eKMPONpUB0008

ConepxkaHue TeMbl 1:

Lens u 3agaun kypca. CTpykTypa U Ha3HaueHue snekTpornpuBoga CoctaB u
(GYHKUIMU U OCHOBHBIE Y3JIbl 3JIEKTPONPUBOJIA TOPHBIX MalnH. Kinaccudukaius u Buabl
ANEKTPOINPUBOAOB. OCOOEHHOCTH YCIOBHI 3KCIUTyaTalluU 3JIEKTPOIPUBOJIA TOPHBIX
MaluH. Y CTOWYUBOCTh MEXAHUYECKUX XapaKTepuCcTHK. [IpuBeeHne cTaTH4ecKux Mo-
MEHTOB U YCUJIUH B JIEKTPOIPUBOJIC.

Jlutepatypa k Teme 1: [1, 4, 5]

Tema 2. Ilepexoonwvie npoyeccul 8 anekmponpugode. Memoouka pacuema nepe-
X00H020 npoyecca

ConeprkaHue TEMBI 2:

[Tonstue mepexomuoro mporecca. OCOOCHHOCTH MPOTEKAHMS TIEPEXOAHBIX MPO-
LIECCOB B 3JeKTponpuBojae, Meroabl pacy€ra mnepexoAHblx mpoueccoB. ['pado-




AHATMTHYECKHUI CIOCO0 pacyeTa MepexoHBIX MPOIECCOB

Jlutepatypa k Teme 2: [1, 4, 5]

Tema 3. Dnexmpomexanuueckue ceoUcmea 31eKMpPONpPUBo00s8 ¢ 08UAMENAMU
NOCMOSIHHO20 MOKA

CopaepxkaHue TeMbI 3.

MexaHHYeCcKHe W DJIEKTPOMEXAaHUYECKHE XAPAKTEPUCTHUKHU JBUTATENSI MMOCTOSH-
HOTO TOKAa C HE3aBUCHUMBIM, IOCJIEAOBATEIbHBIM, Mapa/UICIbHBIM U CMEIIaHHBIM BO3-
oyxxnenneM. CriocoObl U CXeMbl yIpaBJIEHUS CKOPOCTHBIMHU PEXUMaMH JBUTATENEH
IIOCTOSTHHOTO TOKaA.

Jluteparypa k Teme 3: [1, 4, 5]

Tema 4. Dnexkmpomexanuueckue c80UCMBA INEKMPONPUBOOOE C ACUHXPOHHLIMU
ogueamensimu. Cnocoowl pe2yiuposanusi CKOpoCmu ACUHXPOHHBIX dsucameliell

Copep:xaHue TEMEI 4.

MexaHnuecKre U 3JIEKTPOMEXaHUUECKUE XapaKTePUCTUKUA aCHHXPOHHBIX 3JICK-
TPOJABUTATENEH, C KOPOTKO3aMKHYTHIM U (hazHbIM poTopoM. Cxema 3aMeIleHHs U MaTe-
MaTtu4deckas Mojiesib. CriocoObI M CXEMBbI YIIPABJICHUS! CKOPOCTHBIMHU PEKUMaMK aCHH-
XPOHHBIX JBUTATENEN (YaCTOTHBIN, peOCTaTHBIN, KaCKaIHbIN).

Tema 5. Cnocobvr mopmoosicenust anexkmpooguecameneti. MHOYKYuoHHo-
OUHAMUYECKOE MOPMONCEHUE ACUHXPOHHO20 08USAMENs

CopaepxkaHuE TEMBI 5:

Crioco0bl, XapaKTepUCTUKH W CHIJIOBBIE CXEMBI JICKTPOIPUBOIOB IMTOCTOSIHHOTO |
MEPEMEHHOTO TOKa B PEXMMaxX TOPMOKCHHs. [ €HepaTOpHOE TOPMOKEHHE, TOPMOXKE-
HUE MPOTUBOBKIIOUEHUEM, TUHAMUYECKOE W HWHIYKIIMOHHO-TWMHAMHYECKOE TOPMOKE-
HUE DJICKTPOJIBUTATENICH B CHCTEMAaX AJIEKTPOIPUBO/IA.

Jlurepatypa k Teme 5: [1, 4, 5, 6]

Tema 6. Ilpunyunvl napamempuuecko2o ynpasienus ACUHXPOHHLIMU INEKMPO-
npuBoOaAMU.

Conepxanue Tembl 6:

YcerpoiicTBa MIIaBHOTO MyCKa aCHHXPOHHBIX JABUTaTeneii. OcCOOCHHOCTH BIUSHUS
o6patnbix DJIC acCHHXPOHHBIX JBUTaTeNel Ha PYHKIIMOHUPOBAHUE TUPUCTOPHBIX pe-
T'YJSTOPOB HAIPSIKCHUS

Tewma 7. Peeynuposarue ckopocmu 31eKmponpugooa. Pazomknymsie u 3aMKHYy-
mole cucmembvl ynpasieHus d1eKmponpusooamu.

ConeprkaHue TEMBI 7:

[TpuHIMTIBEI TOCTPOCHUS M (PYHKITMOHUPOBAHUS OJHOKOHTYPHBIX CUCTEM aBTOMa-
TUYECKOTO yIPABIECHUS CKOPOCTHBIMU PEKUMAaMU 3JEKTPONPUBOJOB U CUCTEM MO IUHU-
HEHHOTO peryinpoBanusa. Kommnonentel CAY.

Tema 8. Knaccuguxayus pescumos pabomol u 6b160p 0sucameis

ConepkaHue TeMBbI §:

Oco0eHHOCTH PEKUMOB Pa0OTHI deKTpoaABUraTesien. Pesxxumbr S1-S8. npuHIUIIEI
pacdera ¥ BIOOpa MOITHOCTH AJICKTPOJIBUTATENICH B COOTBETCTBUH C PEXKUMAaMHU UX pa-
OOTHI

Jlutepatypa k Teme 8: [1, 4]




Tema 9. Dnexkmponpusoo 2nagno20 U 6CHOMO2AMeNIbHO20 NOOLEMA ULAXTbL

ConepxxaHue Tembl 9:

Oco0eHHOCTH YCTPOUCTRA, KITaCCU(PUKAITUS, YCIOBUS AKCIUTyaTallH 3JICKTPO-
MpUBOAOB maxTHOro noabémMa. Cucremsr: I'-]1; TII-/; ITY-Al; ITY-C/I, peoctaTHbie 1
KAaCKaJIHbIe CXEMbl aCHHXPOHHOTO 3JICKTPOIPUBO/Ia BCIIOMOTATEJILHOTO MO IbEMA.
KOoMMIOHEHTHI CXeM 3JIeKTPONPUBOJIOB IIAXTHOTO MO IBEMA.

Tema 10. Dnexkmponpueood Koneeliepro2o mpancnopma waxmol (IeHMOYHbIE U
CKpebOKosble KOHellepbl)

Coneprxanue TeMsl 10:

Oco0eHHOCTH YCTPOUCTBA U YCIOBHSI SKCILTyaTalluy 3JIEKTPOIIPUBOIOB IIAXTHBIX
JICHTOYHBIX U CKPEOKOBBIX KOHBeHepoB. CpeacTBa obecneueHus iaBHoro mycka. Oco-
OEHHOCTH pabOThI ABYX IPUBOJHBIX OJIOKOB Ha OJIMH Baji. BriusHue rugpomydr Ha xa-
PaKTEPUCTUKH 3IEKTPONPUBOJIOB CKPEOKOBOr0 KOHBeMepa. JIByXCKOpOCTHOI 31eKTpo-
PUBOJ CKpeOKOBOTO0 KOHBEHEpA.

Tema 11. Dnexkmponpusoo 10KkoMomueHo20 MpaHcnopma uiaxmol

Conepxanue Temsl 11:

Oco0EHHOCTH YyCTPOICTBA U AKCIUTyaTalluH MAXTHBIX 3JIEKTPOBO30B. DIEKTPO-
IPUBOJI IOCTOSIHHOTO TOKA, YACTOTHO-YNPABIIIEMbI ACHHXPOHHBIHN 3JIEKTPOIIPUBO/L
IIAXTHOTO AJIEKTPOBO3a. [lepCrieKTBEI MPUMEHEHNSI BEHTHIIHHBIX PEaKTUBHBIX JIBUTA-
TeJIeH B DJIEKTPOIMPHUBOJIC MAXTHOTO YJIEKTPOBO3a.

Jluteparypa k Teme 11: [1, 2, 5]

Tewma 12. Dnexkmponpusoo ouucmuvix KOMOAUHO8, NPOXOOUECKUX KOMOAUHO8 U
CMPY208bIX YCMAHOBOK

ConepxaHue TeMbl 12:

OcoOeHHOCTH YCTPOWCTBA M OKCIUTyaTalldU IMMAXTHBIX OYHMCTHBIX KOMOAWHOB,
MPOXOIYECKUX KOMOAWHOB M CTPYroBbIX ycTaHOBOK. Heperynupyembie U peryinupye-
MbI€ 3JIEKTPONPHUBOJBI TMOJa4u (MOCTOSSHHOTO TOKa W ACHHXPOHHBIE, YaCTOTHO-
yIpaBJISIEMbIE) OUUCTHBIX KOMOAtHOB. BhIHECEHHBIE CHCTEMBI TI0JIaYU OYHUCTHBIX KOM-
OaitHoB. [IpuMeHeHHe JIeKTPOMArHUTHBIX My(PT ckojibkenus B cucteMax BCII kom-
0aitHOB. D(PheKT BHITECHEHUSI POTOPHOTO TOKA MPUMEHUTENBHO K AKCIUTyaTallul aCUH-
XPOHHBIX JIBUTaTENe OUUCTHBIX KOMOANHOB.

Jlutepatypa k Teme 12: [1, 2, 3, 4, 5]

Tema 13. Dnekmponpueod cmayuoHapHvlx MAWUH U YCMAHOBOK WAXNbl

Conepxanue TeMbl 13:

Oco0eHHOCTH YCTPOMCTBA U DKCIUTyaTallUH MAXTHBIX BOJOOTIIMBHBIX, BEHTHIISI-
TOPHBIX ¥ KOMIIPECCOPHBIX YCTAHOBOK. [ [pHHITUTIBI TOCTPOCHUS UX DJICKTPOIIPUBOIOB U
YIPABJICHHS UX TTapaMETPaAMH.

Jlurepatypa k Teme 13: [1, 2, 5]

3.3 IlpakTuyecKkue (CeMHHAPCKHE) 3aHATHUS HE MPEAYCMOTPEHBI YU€OHBIM
IUIAHOM



3.4. JIaGopaTopHbIe padoThI

No Tema paboThI O6bemM, | Jlute-
/1 yac. | parypa
1 DnekmpomexaHuieckue c8oUCmsead 1eKmponpusooos 40 [1, 5]

c 0gucamensmMu NOCMOAHHO20 MOKA =
Dnekmpomexanuieckue c8OUCMEa I1eKMponpusooos ¢
2 acunxporHvimu osuecamenimu. Cnocobbl pe2yiuposaHusl 6/0 [1, 5]
CKOPOCMU ACUHXPOHHBIX 08ucameliell
Cnocobvl mopmodsicenus anekmpoosucamenetl. Mnoykyu-
3 OHHO-OUHAMUYECKOE MOPMOANCEHUE ACUHXPOHHO20 O8U- 2/0 [1, 5]
eamens
4 Ipunyunsi napamempuyecko2o ynpaeienus acuHXpoH- 6/1 [1, 5]
HOIMU DJIEKIMPONPUBOOAMU. =’
Pecynuposanue ckopocmu snekmponpusooa. PazomxHy-
5 mole U 3AMKHYmMble CUCEMbl YNPAGIIeHUsl 2IeKMpOnpu- 2/0 [1, 5]
8o0amu.
Iexmponpusoo 21a6H020 U 6CNOMO2SAMENLHO20 NOO0b-
6 - 4/0 [1, 5]
éma waxmol
7 Dnekmponpusoo KOHBeepHO20 MPAHCNOPMA WAXbL 41 [1, 5]
(nenmouHvle U CKpebKoBble KoHBellepbl) =
8 INeKkmponpusoo T0OKOMOMUBHO20 MPAHCNOPMA ULAXTNb] 2/0 [1, 5]
9 Dnekmponpusoo oUUCMHbIX KOMOAUHO8, NPOXOOYECKUX 4/0 [1, 5]
KOMOQUHO8 U CMPY208bIX YCMAHOBOK =
HWroro: 34/2
3.5. CamocrosiTesibHasi padoTa cTyleHTa
Ne Bunel camocTosTenbHON pabOTHI CTYCHTA O6mbewM,
n/n qac.
1 N3yuenue nexkunoHHoro matepuana (He meree 50% ot o6bema 20/98
JICKIIUI)
2 [ToaroToBka Kk mpakTudeckuMm 3aHaTusM (He Mmenee 50% ot oobema -
ayJIMTOPHBIX MPAKTUICCKUX 3aHITHN)
3 [TonroroBka k maboparopusiM pabotaMm (He MeHee 50% ot oObema 20/4
ayJUTOPHBIX JIAOOPATOPHBIX 3aHSITHI)
4 BrinosHenne kypcoBoro npoekra (36 yacoB) 36/36
5 BrImiosTHEHNE KypCOBOTO MTPOEKTA -
6 BrinonHeHne MHIMBUyaTbHOTO 3a1aHus (He MeHee 9 4acoB) -
Hroro: 76/138

3.6 KypcoBoii npoexT (padora), HHAMBUAYAJIbHOE 3aJlaHUE

[{enpr0 KypCOBOTO MPOEKTUPOBAHUS SIBIISICTCS PA3BUTHE MPAKTHUYECKUX HABBIKOB
pa3paboTKl W pacueTa THUIOBOM CXEMBbI aCHHXPOHHOTO 3JIEKTPONPHUBOJA BCIIOMOTA-




TEJIBHOI'0 IIAXTHOTO MOJbEMA C aBTOMATHYECKOW CHCTEMOM YIPAaBIIEHHS Pa3rOHOM U
TOPMOXKEHHUEM.

[IporpamMma BBITIOJIHEHHSI KypCOBOTO MPOEKTa AOJHKHA COJAEpkKaTh CIEAYIOIIne
pazziensbl:

1. oOmiee onucaHue KOHCTPYKIMU W MPHUHIUNA (PYHKIIMOHUPOBAHUS aBTOMAaTH-
3UPOBAHHOIO AIEKTPONPHUBO/IA;

2. pacy€r u BHIOOP DJIEKTPOJBUTATEIISI PUBOIA

3. pacu€r KOJUYecTBa CTYIEHEW POTOPHBIX COMPOTUBIECHUN U UX BEIMYUH

4. pacyer mepexoHOro Mpolecca Mycka U pa3roHa 3JIEKTPOIPUBO/IA, a TAKXKE Ma-
paMeTpoOB €ro TMHAMUYECKOTO TOPMOKEHHUS.

5. CHHTE3 CHCTEMbI aBTOMATUYECKOTO YIIPABIIEHUS 3JIEKTPOIIPUBOIOM.

3ajaHue Ha BBIIOJIHEHUE KypPCOBOIO IPOEKTA BBIAAETCS MHAWBUAYAIbHO KaKIOMY
CTYJICHTY B Ha4aJie CEMeCTpa.

KypcoBoil mpoeKT cOCTOUT W3 MOSICHUTEIbHOM 3amucku oobemoMm 25 — 30 crpa-
HHUII, a TaKXe JIeMOHCTpaImoHHoro jgucta popmara Al (840-594 mm).

KypcoBoii mpoeKT JoyikeH ObITh O(pOpMIIEH M 3alIUIIECH JO Hayala 3a4eTHOM cec-
CuH. 3alllMTa MPOEKTa OCYLIECTBIISIETCS IEpel KOMUCCUEN U3 IpenoiaBaTesield Kapeapbl
«I"opHas anexkTpoTexHuka u apTomatuka um. P.M. JleitboBa». [1o utoram 3aniuThl BbI-
ctaBisieTcs quddepeHurpoBaHHas OILIEHKA.

[TogpobHO conepkaHue, MOPSAOK BBINOJHEHUS U TpeOOBaHUS K O(POPMIICHUIO
KypCOBOT'O IIPOEKTA MPUBECHBI B METOIMYECKHUX YKa3aHUsX [6].

4 POH/I OHEHOYHbIX CPEJACTB

4.1 Kputepuu U WIKAJbI 1JISI HHTETPUPOBAHHOI OlleHKH YPOBHS C()OPMHPO-
BAHHOCTH KOMIIETEHIIUH

Cocmasnsaiowas KomnemeHyuu — nOJTHOMA 3HAHUL

HYJIEBOW YpOBEHb: HEBEPHBIE, HE APTYMEHTHUPOBAHHBIE, C MHOKECTBOM I'pPyOBIX OLIU-
OOK OTBETHI Ha BOMPOCHI / OTBETHI HA JIBa BOMPOCA U3 TPEX MOJHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HAaHUN HUKE MUHUMAJIbHBIX TPEOOBAHMUIA;

MUHHMAaJIbHbI YPOBEHb: JIaHbI HE IOJIHBIE, HE TOUYHBIE U aPTyMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHL. YPOBEHb 3HAHWU HUKE MHUHUMAJILHBIX TpeOoBaHUM. [[omyIieHo MHOTO
rpyOBIX OIMOOK;

IIOPOTOBBIM YPOBEHb: JaHbl HEIOCTATOYHO ITOJIHBIC, TOYHBIE U apryMEHTHUPOBAHHBIC
OTBETHI HAa BOIIPOCHL. I1710X0 3HAET TEPMUHBI, ONIPEACIICHNS U IIOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHUS], TPUHLMIBL. J[0omyIieHo MHOTO HEerpyObIX OIIMOOK;

CpeaHuM YpOBEHb: JlaHbl JOCTATOYHO MOJIHBIE, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHI. B 11€J10M 3HAE€T TEPMUHBI, ONIPEAEICHUS U NIOHATHA; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIECHHUS, TPUHLIUIIBI. JIOMYIIEHO HECKOJIBKO HErPYOBIX OLIMOOK;

IIPOJABUHYTHIN YPOBEHB: JaHbI MOJHBIE, TOYHBIE U APIYMEHTHUPOBAHHBIE OTBETHI HAa BO-
IIPOCHL. 3HAET TEPMUHBI, ONIPEACIICHNS U TTOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILIEHUS1, NPUHUMUIIBL. J[OMyIIEHO HECKOJIBKO HETPyOBIX OLIMOOK;



BBICOKHUIM YPOBCHL: JJAHBI IMOJHBIC, TOYHLIC U aPI'YMCHTHPOBAHHBLIC OTBCTHI HA BOIIPO-
Chbl. 3HAET TCPMHUHBI, OMMPCACICHHUA W IIOHATHUA; OCHOBHBIC 3aKOHOMCEPHOCTH, COOT-
HOIIICHUS, IIPUHIIUIIBI. I[OHYHICHO HECKOJIbKO HETOYHOCTEH.

Cocmasenaowas KoMnemeHyuu — yMeHus

HYJICBOM ypOBEHB: MOJHOE OTCYTCTBUE MOHUMAHHUS CYTH METOJMKHU PEIICHUS 3aJauu,
JOITYIIEHO MHOKECTBO rpyOeHinx ommOoK / 3a71aHus HE BBITIOJHEHBI BOOOIIE;

MUHUMAJILHBIN YPOBEHB: cj1ab0e MOHWMaHUE CYTH METOJUKU PEIICHUs 3a]1a4H, JOIy-
IIeHbl TpyOble ommOKu. Pemennst He oOocHOBaHbL. He ymeer ncmosnp3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO auTepaTypy. He opueHTrpyeTcs B cienuanbHOM HAyYHOU JIUTE-
patype, HOpMaTUBHO-TIPABOBBIX AKTaX;

MOPOTOBBIA YPOBEHB: JIOCTATOYHOE MOHUMAHUE CYTH METOJUKH PEIICHUS 3a/a4d, J10-
nymieHsl omuoOku. Pemenust He Bceryia 000CHOBAHBI. Y MEET HCIOJIb30BaTh HOPMATHB-
HO-TEXHUUYECKYI0 JuTeparypy. Ciabo opueHTUpyeTCs B CielMaIbHOW HAy4YHOU JIUTE-
patype, HOpMaTHBHO-TTPABOBBIX aKTaX;

CpPEHUI YPOBEHB: B IIEJIOM IOHMUMAET CYTh METOAMKH PEIICHUS 3a7add, JOIMYIICHBI
ommOKu. Pemenust He Bcerga OOOCHOBaHBIL. YMEET HCIOJIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIICITUATbHYIO HAYYIHYIO JINTEPaTypy, HOPMAaTUBHO-TIPABOBBIC aKThI;

MIPOJIBUHYTHIN YPOBEHB: B IIEJIOM MIOHUMAET CYTh METOJMKH PEIICHUS 3a/1a49H, JTOMYIIe-
HbI HeTOYHOCTU. CriocoOeH 000CHOBATh peIIeHUs. Y MEET HCI0JIb30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIICIUAIBHYIO HAYUYHYIO JIUTEPATyPy, HOPMAaTUBHO-TIPABOBBIC aKThI;

BBICOKUH ypoBeHb: [loHUMaeT cyTh MeTOAMKH petieHus 3aaaun. CriocodbeH 060CHOBATh
pelieHusl. YMeeT UCIOoJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIHECIUATIbHYIO0 HAYYHYIO
JUTEPATypy, EPEOBOI 3apyOeKHBII OMBIT, HOPMATHBHO-TIPABOBBIC AKTHI.

Cocmasnsowas komnemeHyuy — 81a0eHue HasblKamu

HYJICBOM YPOBEHB: HE MPOJACMOHCTPHUPOBAII HABBIKU BBITIOTHEHHSI TIPO()ECCHOHATBLHBIX
3aaa4. MCHbITBIBAET CyIIECTBEHHBIE TPYJIHOCTH MPU BBIITOJIHEHUN OTAECIBHBIX 33/1a-
HUU;

MUHUMAJIbHBIN YPOBEHB: HE TPOJAEMOHCTPUPOBAT HABBIKH BBHITIOJHEHHUS Tpodeccro-
HAJIBHBIX 3a7a4. MICIIBITBIBAET CYNIECTBEHHBIE TPYTHOCTH MPU BBIOJIHEHUH OTIECIIb-
HBIX 3aJaHUM;

MIOPOTOBBIN YPOBEHB: BJIaJIC€T OMBITOM TOTOBHOCTH K ITPO(ECCUOHAILHON JeSATEIbHO-
CTH U NMPOo(dEeCCHOHATBPHOMY CaMOCOBEPIIICHCTBOBAHUIO Ha MMOPOTOBOM ypoBHE. Tpy-
JIOBBIC JICMCTBHUS BBINOJHACT MEIJICHHO ¥ HEKAUECTBEHHO;

CpeIHUHN YPOBEHb: BJIAJICET CPEHUM OMBITOM TOTOBHOCTH K MPO(ECCHOHATBHOM Jes-
TEJILHOCTU U NMPO(ECCHOHATHPHOMY CaMOCOBEPIICHCTBOBAHUIO. TPyIOBBIE NEUCTBUS
BBITIOJTHSIET HAa CPETHEM YPOBHE 10 OBICTPOTE U KAaYECTBY;

MPOJABUHYTHIN YPOBEHb: BIIAJICET OMBITOM U JOCTATOYHO BBIPAKEHHOW JMYHOCTHOU
TOTOBHOCTH K MPOGECCHOHANBHONU NEATETLHOCTH M MPO(HECCHOHATLHOMY CaMOCO-
BEPILIEHCTBOBAHUIO. BBICTPO M KQUECTBEHHO BBINOJIHAET TPYAOBBIE JCUCTBHUS;

BBICOKHM YPOBEHB: BJIAJIEET OINBITOM M BBIPAXKEHHOCTBIO JJUYHOCTHOW T'OTOBHOCTH K
poeCCHOHATILHON NIeITEIbHOCTH W MPO(PECCHOHAIBHOMY CaMOCOBEPIICHCTBOBA-
HUIO. BBICTPO M KaU€CTBEHHO BBINIOJIHAET TPYIOBBIE NEHCTBUS.



Obobwennas oyenka cgpopmMupo8aHHoCmu KOMnemeHyu

- HyJIEBOM YpOBEHb: KOMIIETEHIIUU HE CHOPMUPOBAHBDI;
- MUHUMAJIbHBIN YPOBEHb: 3HAUUTEIbHOE KOJIMYECTBO KOMIIETEHIIUN HE C(POPMUPOBAHO;
- MIOPOTOBBIM YPOBEHB: BCE KOMMETEHIIMU CHOPMHUPOBAHBI, HO OOJIBIIMHCTBO HA MOPO-

TOBOM YPOBHE;

- CpeIHUM YPOBEHB: BCE KOMIIETEHIIMU CPOPMUPOBAHBI HA CPETHEM YPOBHE;
- IPOABUHYTHIA YPOBEHB: BCE KOMIIETEHIIMH CHOPMHUPOBAHBI HA CPETHEM UJTU BHICOKOM

YPOBHE;

- BBICOKU YPOBEHb: BCE KOMIETEHIINN C(HOPMHUPOBAHBI HA BEICOKOM YPOBHE.

4.2 Bonpocsl K 3K3aMeHy

Ha3naueHnue u cTpyKTypa 3JIEKTPONPUBO/IA, 00JIaCTH TPUMEHEHUS AIEKTPOIIPH-
BOJIOB MOCTOSTHHOTO ¥ NIEPEMEHHOT0 TOKA B TEXHOJIOTMYECKUX YCTAaHOBKAX rop-
HBIX npeanpuatuid. [IpuBecTu U MpoaHaIM3UPOBATh OCHOBHOE YPaBHEHHUE HJICK-
TPONPHUBO/IA.

OxapaKTCpI/IBOBaTI) IIOHATHUC ((YCTOﬁqHBOCTB MEXaHUYECKOMN XapaKTCPUCTUKHU
QJICKTPOABUTATCII).

C Kako 11eJIbI0 U KaK BBIMOJIHSAETCS IPUBEICHUE CTATUYECKUX MOMEHTOB U YCH-
JIUA, MOMEHTOB HHEPIIMU B AIEKTPONPUBOIAX?

JlaTb onpenenenue nepexoaHoro npoiecca. Kakumu pakropamu onpeneistorcs
napameTpsl nepexoaHoro npouecca? ['pado-ananutuueckuii cnocod pacuéra mne-
PEXOAHOr0 npoluecca (Ha NpuMepe MycKa aCHHXPOHHOT'O ABUraTesst)?

KakoBsl QJICKTPOMECXAaHNICCKUEC CBOMCTBA HBHF&TCHCﬁ IMOCTOSIHHOTO TOKa? HpI/IH-
IUIIBI PECTYJINMPOBAHUA yrHOBOﬁ CKOpPOCTH ,Z[BI/II“aTeJIefI ITIOCTOAHHOTI'O TOKaA.

B uém cocTroWT peoctaTHbI CHOCcOO peryaupoBaHUsl YIIIOBOW CKOPOCTH AaCHH-
XPOHHOTO ABUTaTels (¢ ha3sHpIM POTOPOM)?

B 4ém cocTOWT KacKaaHbBIM NPUHLMIT PETYJIMPOBAHUS YIJIOBOM CKOPOCTH ACHH-
XPOHHOTO JIBUratenis (Ha MmpuMepe NPUMEHEHUSI CXEM ACHHXPOHHOIO MAIIMHHO-
BEHTHJILHOTO U aCUHXPOHHOI'0 BEHTUJIBHOT'O KacKa/l0B)?

B 4ém cocTout coco0 peryaupoBaHusl YIiI0BOM CKOPOCTH aCHHXPOHHOTO JIBUTA-
TeJIs U3MEHEHHEM YacTOThI MUTArOMIEro HanpsbkeHusa? Packpbite paBmiio M.II.
Koctenko.

B u4ém cocrout cmoco0 reHepaTopHOro TOPMOIKCHUSA ,Z[BI/IFaTCJIeﬁ ITIOCTOAHHOTO
TOKA U ACMHXPOHHBIX ,Z[BI/IFaTCJIeﬁ?

10

B uém cocTout crnocob TOpMOKEHHs MPOTUBOBKIIIOUEHUEM JIBUTATENEH MOCTOSH-
HOT'O TOKA M ACHHXPOHHBIX JIBUTaTeNen?

11

B uém cocTout crnocob TMHaAMUYECKOTO TOPMOXKEHUS IBUTATENEH TOCTOSTHHOTO
TOKa M aCHHXPOHHBIX JIBUTaTeNeH, ClI0co0 MHAYKIHOHHO-AMHAMUYECKOTO TOP-
MO>KEHHS] aCUHXPOHHBIX JABUTAaTENICH?

12

B 4ém cocTout IMPUHIOUIT BBITCCHCHUS POTOPHOTO Toka? Kak ero Mo>xHO HCIIOJIb-
30BaThb JJIA YBCIIMYCHUA ITYCKOBOI'O MOMCHTA ACMHXPOHHOI'O BHCKTpO,Z[BI/IFaTCJ'IH?

13

KakoBbl 0COOEHHOCTH TPUMEHEHUSI TUPUCTOPHBIX PETYIISITOPOB HANIPSKEHUS B
YCTPOMCTBAX YNPABICHUS MYCKOBBIMU PEXKMMaMU aCUHXPOHHBIX AJIEKTPOIPUBO-




JIOB JICHTOYHBIX KOHBEWEPOB C 3aMKHYTHIMHU IO CKOPOCTH CUCTEMaMHu aBTOMaTH-
YECKOTO yNpaBiieHUs?

14

OcobenHocT IMOCTPOCHUA U MMPHUHIIUII ,HGfICTBHSI OJHOKOHTYPHBIX, 3dMKHYTBIX 110
napaMeTpy CKOPOCTHU CUCTCEM dBTOMATHYCCKOI'O YIIPABJICHUA 3JICKTPOIIPUBOJAMHU

15

Oco0eHHOCTH MOCTPOEHUSI U MPUHIUN JIEHCTBUSI CUCTEM MOJAYUHEHHOTO PErysiu-
POBaHMUsI B CTPYKTYpPE aBTOMATU3UPOBAHHOIO JIEKTPOIIPUBOJIA

16

KakoBbl 0COOEHHOCTH MPUMEHEHHSI TUPUCTOPHBIX PETYIATOPOB HANIPSKEHUS B
yCTPOMCTBAX yNpaBiICHUs MyCKOBBIMH PEKUMaMU ACHHXPOHHBIX JIEKTPOTPUBO-
JIOB TOPHBIX MaIlliH (Ha MPUMeEpe YCTPOUCTB «soft-start»)?

17

Oco0eHHOCTH YCTpOMCTBA M IKCIUTyaTallluy, Kiaccudukanus U CTpyKTypa Bapu-
aHTOB CHJIOBBIX CXEM 3JIEKTPOIPUBOJOB MAXTHBIX MOIBEMHBIX YCTAHOBOK

18

OxapaKTCpI/IBOBaTI) OCOOCHHOCTH CHCTEMBI «re’geparop-ABUrareiib» € TUPUCTOP-
HBIM B036YI[I/ITCJICM N CUCTCMBbI ((TI/IpPICTOpHBIfI BBIIIPAMUTCIIb — ABUT'ATCIIb) IIPU-
MCHHUTCJIbHO K JJICKTPOIIPHUBOJaM HO,Z[’I)éMHBIX YCTAHOBOK

19

KakoBO yCTpOWCTBO ¥ IPUHIMII JEUCTBUS ACUHXPOHHOI'O JIEKTPONPUBOAA
IaXTHOW MOJBEMHOM YCTAHOBKH C PEOCTAaTHOM cxeMoM ynpasieHus. [IpuHimn
pacyera KOJIMYECTBA CTYIIEHEN POTOPHBIX CONMPOTUBICHUN U UX BEJIMYHH.

20

KakoBbl 0COOEHHOCTH YCTPOICTBA U SKCILTyaTallii YaCTOTHO-YIIPABISIEMbIX
JIEKTPOIPUBOAOB MAXTHOTO MOABEMA C UCIIOJIB30BAHNEM ACUHXPOHHBIX U CUH-
XPOHHBIX JIBUraTesei?

21

KakoBbl 0COOEHHOCTH AJEKTPONPUBOAA MIAXTHBIX MOIBbEMHBIX YCTAHOBOK IIPH
MPUMEHEHUU aCUHXPOHHBIX JBUTATENEH ¢ (Da3HBIM POTOPOM M PEOCTATHBIMU
CXeMaMHU yTpaBlieHUs?

22

KakoBbl 0COOEHHOCTH YCTPONCTBA U SKCILTyaTalluid aCHHXPOHHBIX AJIEKTPONPH-
BOJIOB IIAXTHBIX JIEHTOYHBIX KOHBEMEPOB C PEOCTATHBIMU CXEMAMHM YIIPABIECHUS?

23

Oco0eHHOCTH YCTPONCTBA U DKCIUTyaTallul aCHHXPOHHBIX JIEKTPOIPHUBOIOB
IIaXTHBIX JICHTOUYHBIX KOHBEHEPOB C YCTPOMCTBAMM IJIABHOIO ITyCKa Ha OCHOBE
TUPUCTOPHBIX PETYISATOPOB HAIPSKEHUS M 3aMKHYTHIX 110 ckopocTd CAY?

24

VYeTpoiicTBO 1 0COOEHHOCTH SKCIUTyaTalluy 3JEKTPOIPUBO/IA IIIAXTHOTO CKPEOKO-
BOT'O KOHBEWEPA.

25

yCTpOﬁCTBO 1 0COOCHHOCTHU OKCINTyaTalyun 3JICKTPOIIPHUBOJAa IAXTHOI'O JIOKOMO-
THUBHOTO TPAHCIIOPTA

26

KakoBbl 0COOCHHOCTH YCTPOICTBA U SKCILTyaTalluU PETYIUPYEMBIX U HEPETYIIH-
PYEMBIX BCTPOEHHBIX 3JIEKTPONPUBOIOB OJIAYH OYUCTHBIX KOMOAHOB?

27

KakoBbl 0COOEHHOCTH YCTPOWCTBA U IKCIUTyaTallud PETYIUPYEMBIX U HEPETryJu-
PYEMBIX BEIHECEHHBIX ANEKTPONPUBOIOB MOAAYU OYUCTHBIX KOMOAHOB?

28

KakoBbl 0COOEHHOCTH YCTPONCTBA U AKCILTYaTAllMKU 3JIEKTPOIPUBOIOB IPOXOI-
YECKUX KOMOAITHOB M MOPOJIONOTPY30UHbIX MAIlIUH?

29

KakoBbl 0COOEHHOCTH YCTPONCTBA U HKCILTYaTAIMK 3JIEKTPOIPUBOJIOB IAXTHBIX
CTallMOHAPHBIX (HACOCHBIX, BEHTUJIITOPHBIX, KOMIIPECCOPHBIX) YCTAHOBOK ?

30

Cucrema «THUPUCTOPHBIA PETYNATOP HANPSHKEHUS — ACHHXPOHHBIM JBUTATENb.
Ocob6ennoctu Bo3aeiicTBus ooparnoit 31C Ha mapaMeTpsl pabOTHl THPUCTOPHOTO
perynsaTopa HanpsoKeHUs

31

Oco0eHHOCTH YCTPOICTBA U MPUMEHEHHUS BEHTHJIBHOTO PEAKTUBHOTO ABUTATENS
OPUMEHUTENBHO K 3JIEKTPONPUBOY IIAXTHOI'O 3JIEKTPOBO3A.




32 | OcoOEHHOCTH SKCIUTyaTalldy S3JEKTPOJBHUTATENsl B COCTABE JJIEKTPOINPUBOAA B
pexume Sl. [IpuHuunel pacuera u BbIOOpA MOITHOCTH.

33 | OcoOeHHOCTH BKCIUTyaTalldy S3JEKTPOJABHUIATENsi B COCTABE JJIEKTPOINPUBOAA B
pexume S2. [IpuHuMnbI pacuera u BIOOpa MOITHOCTH.

34 | OcoOeHHOCTH H3KCIUTyaTalluM 3JEKTPOJBUTATENSI B COCTaBe 3JEKTPOIPHUBOJA B
pexxume S3. [IpuHIMIBI pacyeTa U BHIOOpPA MOIIHOCTH.

35 | OcoOeHHOCTH 3KCIUTyaTalluM 3JEKTPOJBUTATENSI B COCTaBe 3JIEKTPONPHUBOJA B
pexxume S4. [IpuHImnsl pacueTa U BHIOOpA MOIMIHOCTH.

4.3 IIpumMep 3K3aMeHAIMOHHOTO OMJIeTa

T'OYBIIO «JIOHELIKMI1 HALITMOHAJIbHBIM TEXHUYECKU YHUBEPCUTET»
YpoBeHb BBICIIETO MTPOGHECCHOHAIIBHOTO 00Pa30BaHUS «CIICIIUATTUTETY

CneunnansHocts 21.05.04 «I'opHOE nemno»

Crenmanuzanus « QIeKTpUpUKalusi U aBTOMaTU3alKs TOPHOTO TPOU3BOJICTBAY.
Cemectp Ne.

VYyebHas muciUIUIiiHa « ABTOMaTU3UPOBAHHBIN AJIEKTPOMPUBO/I MAIIIMH U YCTAHOBOK

IaXT U PyJHUKOB)
BUJIET Ne

1. Ha3HaueHue U CTpYKTypa JICKTPONPUBOAA, 00JIACTH MPUMEHEHUS JICKTPOIPHU-
BOJIOB IMOCTOSIHHOTO U MEPEMEHHOTO TOKa B TEXHOJOTMYECKHUX YCTAHOBKAxX Irop-
HBIX OpeanpusTuii. [IpuBecTH U npoaHaaIu3upoBaTh OCHOBHOE YPaBHEHHE DJICK-
TPONPUBO/IA.
2. OcoOEHHOCTH TTOCTPOSHUS M TIPUHITUI JEHCTBUS CUCTEM MOAYUMHEHHOTO PETYIIN-
pPOBaHUS B CTPYKTYpPE aBTOMATU3UPOBAHHOIO JIEKTPOIPHUBO/IA
3. KakoBbl 0COOCHHOCTH YCTPOHCTBA M O3KCIUTyaTalldd YacTOTHO-YIIPABIISEMBIX
AJIEKTPONPUBOJIOB IIAXTHOTO MOJIbEMA C UCTIOJIB30BAHUEM ACUHXPOHHBIX M CHH-
XPOHHBIX JBUTATENICH?
YTBepkIeHO Ha 3acenannn Kadeapsl «I'opHas 3JeKTpOTeXHUKA U aBTOMaTHKa uM. P.M.
JleiitboBay

[IpoTokoi Ne OT « » 20 T.
3aBeayromuii kadempoit damumms 1.0.
DK3amMeHaTop ®amunus 1.0.

4.4 Kputepum olleHUBAHUSA

HK3aMEHALMOHHON pa0OTHI M BHICTABJIEHMS K3aMEHAI[MOHHOM OLEHKU IO JUCIUILINHE
«ABTOMaTU3UPOBAHHBIN 3JIEKTPONPUBO]] MAIIIMH M YCTAHOBOK IIaXT U PYJHUKOB)

B xaxxqom Omiiete CoAepKUTCS TPU TEOPETHIECKUX Bompoca. OTBET Ha KAkl Teope-
TUYECKUI BOTIpoC oreHnBaercs mo 100-6anpHo mKaie.




[Ipu 3ToM omenka «100» cTaBUTCS B Ciydae MOJHOTO CHUCTEMHOTO PACKPBITUS
BoIpoca 0e3 Kakux-11ub0o HEeTOYHOCTeH. baiibl CHUMalOTCs, €CIM B OTBETE YIYILEHbI
KaKue-Tm0o BTOpoCTeneHHbIe MOMEHTHI (110 10 GasioB), AOMyIIEHB HECYIIIECTBECHHBIC
HeTo4yHOCTH (710 10 GanioB), TONMYIIEHBI CYIIECTBEHHbIE HETOYHOCTH NP MPABUIBHOM
OTBeTE B IIeJoM (10 25 OayIoB), MpH HEIOCTATOYHOM MPEACTABICHUU MaTepUATIOB
(Oamnpl CHUMAKOTCSI KaK TPOICHT HEJIOCTAIOMIEr0 MaTepHaia ¢ Y4EeTOM €ro 3Ha4MMO-
CTH).

B vactHocTH:

- B quama3oH omneHok «90-100» 6amioB BXOIWT OICHKA, €CIIM IIPH OTBETE Ha BO-
POC CTYJAEHT OOHApPYXHJI YMEHHE CBOOOHO, JIOTUYHO, YETKO U SICHO TPEIOCTABIISAThH
TPaMOTHBIE, TPABUJILHBIE OTBETHI HA TIOCTABIICHHBIN BOIIPOC C UCIIOJIb30BAHUEM TEPMU-
HOJIOTMM W CHUMBOJIMKM B HEOOXOJIUMOM JIOTUYECKON IMOCIEIOBATEILHOCTH, a TaKkKe
CBEJICHUHN W3 JIPYTUX JAUCIHUIUIMH U 3HAHUHM, TPHUOOPETCHHBIX paHEe; TBEPbIE MPAKTH-
YECKME HABBIKU C TBOPUYECKUM MPUMEHEHHEM TOJyYCHHBIX TEOPETUUYECKUX 3HAHUH; HC-
MOJIb30BaHUE U MPEJOCTaBICHUE MTOJTHOTO 000CHOBaHUs Hanbosee 3PGHEeKTUBHBIX U pa-
IIMOHABHBIX METOJIOB TOMCKA PEIICHUSI; YMEHUE HCIOJIb30BaTh MPUOOPETECHHBIC 3HA-
HUS ¥ HaBBIKM B HECTAHJAPTHBIX CUTYAIUAX, TPEOYIOMNUX BBIXOJAa HA MHOU, OOJIEe BBI-
COKMU YpOBEHb 3HAHWW, MPHUBEIACHBI aHATUTHYCCKUE 3aBUCHUMOCTH, PAaCUeThl U, MPHU
HEO0OXOAMMOCTH, AUArpaMMsl (rpaduka, CXeMsl);

- B JIMaIia3oH OIEHOK «75-89» 0ajsioB BXOJUT OLIEHKA, €CJIU MPU OTBETE HA BO-
IPOC CTYJEHT MPOSBUJI BBICOKHI YpOBEHb 3HAHHWU IMPU OTBETE Ha BOIPOC, MOKa3all
yMEHUE NMPUMEHATh TEOPETUUCCKUE 3HAHUS JIJISl PEIICHUS TTOCTaBICHHOM 3a]]a4uM, YETKO
BJIAJICET U MPUMEHAET aHAJTUTUYECKUE 3aBUCUMOCTH JUIsl YCIOBUH 3ajauu, ymeeT Gop-
MYJIMPOBAThH BBIBOJIBI, OJJHAKO NP PEIICHUU 3a7a4U JIOMYCTHII HEKOTOPbIE HETOYHOCTH,
HEJI0OCTAaTOYHO OOOCHOBAJ JOMYIIEHUS, KOTOPhIE MCIOJIb30BAIUCH MIPHU PEIICHUHU 3a/1a-
qu;

- B Auana3oH oneHok «60-74» 0amioB BXOIUT OIIEHKA, €CJIU IPHU OTBETE HA BO-
MPOC CTYJEHT OOHAPYXKUJ YMEHHE CBOOOTHO MPEAOCTABIATH MPABUILHBIE OTBETHI Ha
MOCTABJICHHBIC BOMPOCHI C HCIIOJIH30BAHUEM TEPMHUHOJIOTHH W CHMBOJIUKH, a TaKXKe
3HAHWM, MPUOOPETCHHBIX pPAaHEE;, HAIMYNE HECYIICCTBEHHBIX HEIOCTATKOB WJIU Hapy-
IICHUS TTOCJIEA0BATEILHOCTH M3JI0KEHUS B OTBETEC Ha BOIPOC; HUCIIOIH30BAaHUE HE Ca-
MbIX 3()()EKTUBHBIX U PAIMOHATBHBIX METOJIOB TIOWCKA PCIICHUS; HE3HAUNTEITHLHBIC HE-
JIOCTATKHU WJIM OITMOKYU B pacueTax, KOTOPhIE HE BIMSAIOT HA OKOHYATEIHHBIA PE3YNIbTAT;

- OLICHKA «HEYJIOBJIETBOPUTEIILHOY, T.€., MeHee «60» OalioB - BHICTABIIAETCS, €C-
JIM TP OTBETE Ha BOMPOC CTYACHT OOHApYyKuJl 0a30BbI€ 3HAHUS MO BOMPOCY, 3HAHUE
OCHOBHBIX aHAJIMTHUYECKUX 3aBUCUMOCTEH, OMMUCHIBAIOUIMX 3aJaHHBIA mpoluecc (sBie-
HUE), OJJHAKO JOMYCTUJI CYIIECTBEHHbIE OMMUOKHU MPU BBHIMOIHEHUH PAacye€TOB, HE CMOT
CUCTEMATU3UPOBATH UCXO/IHBIE IaHHbBIE U COPMYIUPOBATH BHIBOIBI;

4.5 IlpuMep TeKyIero onpoca Ha JJadopaTopHbIX 3AHATHIX

1. HaznayeHust ¥ IpUHIUI AEUCTBUS CUCTEMbI UMITYJIbCHO-()a30BOTO YIIPABICHUS
TUPUCTOPHBIM PETYIATOPOM HANPSIKEHUS

2. KomnoHoBka u (hyHKIIMOHAIBLHBIE BO3MOXHOCTH CHJIOBOM CXEMBl yCTPONCTBA
«soft-start»



4.6 KypcoBoe npoekTHpoOBaHue

CornacHo y4yeOHOMY IUIaHy, IO JUCLHMILIMHE «ABTOMATU3HPOBAHHBINA 3JIEKTPO-
IIPUBOJI MAILIMH ¥ YCTAHOBOK IIAXT ¥ PyJAHUKOBY» IPELYCMOTPEH KypPCOBOU ITPOEKT.
Bb100op TeMBI KypCcOBOTO MPOEKTa HEOOXOAMMO OCYIECTBISATh B COOTBETCTBUU C
HarpasieHuem padbotsl o HUPC st ganbHeiiiero ucnoib3o0BaHus pe3yJbTaToOB Kyp-
COBOTO ITPOEKTA MPHU BBINOJHEHUH TUIUIOMHOTO IIPOEKTa, HAIPUMED:.
1. O6ocHOBaHNE TEXHOJOTHUYECKUX TPEOOBAHUM, MPEITIOKEHHBIX K CUCTEME
AIEKTPONPUBOJA AXTHOU MOABEMHON YCTAHOBKHU.
2. Onucanne KOHCTPYKIUH IaXTHOM MOABEMHON YCTaHOBKH.
3. Pacuét MOIIHOCTH 1 BBIOOD JBUTATENS MIAXTHOW MOTbEMHON YCTAHOBKH.
4. Pacuét 1 BEIOOP OCHOBHOI'O JIEKTPOMEXAHUYECKOTO 000PYJOBAHMUS
3JIEKTPOIPUBOJIA TOABEMA.
5. Pacu€T mapameTpoB CUCTEMBI PETYIMPOBAHUS U ONUCAHUE €€ CTPYKTYPHOU
CXEMBI.
6. Pa3zpaboTka NpUHIMITMATIBLHON CXEMBI CUCTEMBI YIIPABICHUS
AIEKTPONIPUBOIOM.
.KypcoBoil mpoeKT COCTOUT U3 MOSICHUTEIBbHON 3aucKu 00beMoM 25-30 cTpaHull
TEKCTa KOMIIBIOTEPHOro Habopa u rpaduyeckoro Mmarepuana (1 nmuct popmara Al).
Pa3paboTka Bcex pa3nenoB MPOeKTa J0JKHA 0a3upoBaThCid HA MAKCUMAaJIbHOM
UCITOJIb30BAaHUU IIPOIPECCUBHBIX TEXHUYECKUX CPEACTB M MEpefoBOi TexHOoJoTHH. Co-
OTBETCTBYIOIIUE PEIICHUSA — IPUHUMATHCS Ha OCHOBE aHaJIM3a COBPEMEHHOM TEXHUYE-
CKOU suTeparypbl. [IpUHATBIM B MIPOEKTE MHCTPYMEHT JOJDKEH COOTBETCTBOBATH JIEH-
CTBYIOLIMM CTaHAAPTaM.
IIpyn oueHMBaHMM PE3YJIBTATOB KYpCOBOI'O NPOEKTHPOBAHUSA PYKOBOICTBYIOTCS
CJIEYIOIUM pacHpeeeHHEM MAaKCUMaJIbHO BO3MOXKHOI'O KOJMYecTBa 0ajuloB IO OC-
HOBHBIM pa3JieslaM MpOeKTa:

Ne HaumenoBanwue pazaena MaxkcruMaabHO BO3ZMOXK-
n/n HOE
KOJIMYECTBO OaJIOB
1 PacueTHo-mosicHUTETEHAS 3aTTCKA 50
2 ['padmyeckas yacTh mpoeKTa 30
3 3ammuTa KypcoBOTO IIPOEKTa 20
NUTOro 100

OrnennBanue pas/ena Mporu3BOIUTCS UCXOS U3 CIAEAYIOIIETro:

— paBUIbHOE W 000CHOBAaHHOE (apPTYMEHTHPOBAHHOE) MPOCKTHOE PEIICHHE C
WCITOJIb30BAHUEM TPOTPECCHUBHBIX TEXHOJOTHN, COBPEMEHHOTO OOOpPYIOBAaHWS W WH-
CTPYMEHTa, TPAaMOTHOE MPUMEHEHNE METOJUKHA pacy€Ta — MaKCHMAaJIbHO BO3MOKHOE
KOJIMYECTBO OaJIIOB;

- NPAaBUJILHOE MPOEKTHOE PEIIEHUE C 3aMEYaHUsSIMU MO0 OOOCHOBAHHIO (M3JIO-
KEHHE MaTepHualia He BCET/a JIOTHYHOE), UMEIOTCSl 3aMeUaHusl o BEIOOpY o0opymoBa-



HUSI, UHCTPYMEHTA, IPUBEJICHHOMY pacu€Ty M HMCIOJIb30BAHUIO €r0 PE3yJbTaTOB — OT
1/3 o 2/3 oT MaKCUMaJILHO BO3MOKHOI'O KOJIMYECTBA O0alIoB;
- HEBEPHOE MPOEKTHOE pelleHre, HEYMEHHE BBIMIOJHUTh pacueT sl MPUHATHS
pelIeHusl, MOJy4eHUsI HEOOXOIUMBIX PE3yIbTaTOB — HOJIb OAJIIOB.
Ntoromas oleHkKa Mo KypCcOBOMY IIPOCKTHPOBAHUIO OMPEACISIETCS CYMMHPOBa-
HUEM HaOpaHHBIX IO pa3jienaM 0aioB.

5 PEKOMEHAYEMAMSA JIMTEPATYPA

1. Ocnosnaa numepamypa
1. ABTOMAaTH3MPOBAHHBbIH 3JIEKTPONPUBO/ MAIIIMH U YCTAHOBOK IIAXT U
PYAHHKOB [DJIeKTPOHHBIH pecypc| : yuebHoe nmocobue s By3oB / K. H. Mapenuu [u
ap.] ; K.H. Mapenuuy, F0.B. Tosctuk, B.B. Typynanos u np. ; TBY3 "lonHTVY". - 37
MBG. - Jloneuk : OOO "Texuonapk JJoul'TY "VHUTEX", 2015. - 1 ¢aitn. - Cuctem.
TpeboBanus: Acrobat Reader. - ISBN 978-966-8348-49-8.
http://ed.donntu.org/books/cd2758.pdf

2. DJIeKTPo00Opy10BaAHNE TEXHOJIOTHYECKHX YCTAHOBOK I'OPHBIX MpeAnpHusi-
THii [DJIeKTpPOHHBII pecypc] : yuebnuk 1is By3oB / K. H. Mapenuu [u ap.] ; K.H. Ma-
penny, B.B. Kanunun, FO.B. Tosctuk u np. ; IBY3 "JIosHTVY". - 11 M6. - JloHenk :
000 "Texunonapk Houl ' TY "YHUTEX", 2015. - 1 ¢aitn. - CucreM. TpeOOBaHHUS:
Acrobat Reader. - ISBN 978-966-8248-63-4. http://ed.donntu.org/books/cd2599.pdf

11. /lononnumenvnasa aumepamypa
3. ABTOMATH3aLMS CJIO0KHBIX JJIEKTPOMEXaHNYECKHX 00beKTOB IJHEProeM-

KHMX MPOM3BO/JICTB [IIeKTPOHHBIN pecypc] : yueOHoe nmocodue aiist By30B / K. H. Ma-
pennu [u ap.] ; K.H. Mapenuny, C.B. Jlyounun, 2.K. Hukynun u ap. ; 'BY3 "Jlon-
HTVY". - 10 M6. - Jonenk : OOO "Texunonapk Joul' TY "YHUTEX", 2015. - 1 ¢aiin. -
N3nanne npuypodeHo K 95-netuto JJOHEKOTro HAIlMOHAIBHOTO TEXHUYECKOTO YHUBEP-
cuteta. - Cuctem. TpeboBanus: Acrobat Reader. - ISBN 978-966-8248-8248-62-7.
http://ed.donntu.org/books/cd2421.pdf

6 YYEBHO-METOJINYECKOE OBECIIEYEHHUE JUCHUIIINHBI
Y4eOHO-MeTOAUYECKHE U31aHN, pa3padoTraHHbie B [lonHTY:

K nexnusam:
4, KOoHCHEKT JIeKIUH MO JUCHUIUIMHE «ABTOMATH3UPOBAHHBIA JJIEKTPOTPHUBOJ

MAaIllMH U YCTAaHOBOK IIAXT M PYAHUKOB» (IUIs1 CTYJICHTOB OOYy4YaroIIUXCs 10 HampasJie-
HUO noarotoBku 15.03.04 ABTromaTu3anus TEXHOJOTMYECKUX MPOLECCOB U IPOMU3-
BojicTB) / Mapennu K.H, Kosanesa U.B., Jlasmonok A.B. — Jlonenk, JJonHTY, 2017 —
185c. (moctym yepes JINYHBIN KAOMHET CTYJCHTA).


http://ed.donntu.org/books/cd2758.pdf
http://ed.donntu.org/books/cd2599.pdf
http://ed.donntu.org/books/cd2421.pdf

K naboparopubeiM paboTam:

5. MeTonnueckre ykazaHusl K BBITIOJTHEHUIO J1abOpaTopHBIX paboT mo "ABTOMa-
TU3UPOBAHHBIN AJIEKTPONPHUBOJ MAIlIMH U YCTAHOBOK IIaXT U PYAHUKOB" (1711 CTY/CH-
TOB, 00YUYarONIUXCs 0 HarpaBiieHUIo nmoarotoBku 15.03.04 ABroMaru3zainusi TEXHOJIO-
IMYECKUX IMPOIECCOB M IMPOM3BOJICTB. YPOBEHb 00Opa3oBaHMs: OakajgaBpuar) / cacTa-
BUT.. Mapennu K.H, KoBanesa U.B., JIasmonok A.B - Jlonenk, JJonHTY, 2017.— 20 c.
(mocTym yepe3 TMYHbINA KaOMHET CTYJICHTA).

K camocrosTenbHOM paboTe CTYICHTA:

6. MeTtoandeckue yka3aHUsS 1O CaMOCTOSATEIBHOW paboTre cryaeHTa (KypcoBoe
MPOCKTUPOBAHKE) TI0 TUCIUTIINHE «ABTOMATH3UPOBAHHBIA AJICKTPONPUBOJ MAIIUH U
YCTAaHOBOK MIaXT U PYTHUKOBY (IIsI CTYJIEHTOB 00YJAIOITUXCS TI0 HAIPABIICHUIO TIOJITO-
ToBKH 15.03.04 ABTOMaTH3aIIUA TEXHOJIOTHYECKUX MTPOIIECCOB M TIPOM3BOICTB) / Mape-
nuu K.H, Kosanesa W.B., Jlamonok A.B. — lonenk, JonHTY, 2017.- 12 c. (moctyn
yepes JIMYHBIN KaOUHET CTY/ICHTA).

JJIEKTPOHHO-UH(OPMALMOHHBbIE PeCypChI
OBC JIOHHTY - http://donntu.org/library

Internet-pecypcsbi:

1. Beiknrouatenu aBromatuueckue A3790 : TeXHUUYECKOE ONMUCAHUE U UHCTPYK-
s 1o 3KcIutyaTanuu [DnektponHbiit pecypc]. // AO «KoHTakTop» : 3aBOJ 3IEKTpPO-
TEXHUYECKON IIPOM-CTH. - Mockaa, 2017 - Pexum JOCTyma:
https://www.kontaktor.ru/upload/iblock/ad1/A3790 TO.pdf. - 3arx. ¢ skpana.

2. Hudposeie 010kM ympaBieHUs U 3aIIUT AJiI KOMIUIEKTHBIX YCTPOWMCTB BO
B3PBIBO3ALIUIIIEHHOM UCTIOJHEHUH. biok TokoBoi 3aumThl bT3 [DnekTpoHHbIN pecypc]
. uHpopM. mucTok // WHTepropmam : cait. - Joneuk, [2017]. - Pexxum moctyna
:http://igm.com.ua/documenti/Blok_tokovoy zawiti_BTZ.doc. - 3ar:. ¢ s3xpana.

3. ITlomynmpoBOJHHUKOBOE YCTPOMCTBO aBTOMATHUYECKOTO MOBTOPHOIO BKIIIOUEHUS
ATIB-2I1 [9nextponnsbiit pecypc] // llkona pis snektpuka : [b. m. : 6. u.], 2016. — Pe-
KUM JOCTyTIA: http://electricalschool.info/main/elsnabg/348-avtomaticheskoe-
povtornoe-vkljuchenie.html. - 3arn. ¢ sxpana.

4, Jlatuuku Toka JTX [DnexkTponnslii pecypc] // lkona amns snektpuka : [b. m.
: 0. u.], 2016. — Pesxxum nmoctyma: http://regmik.com.ua/product/datchik-toka. - 3ari. ¢
JKpaHa.

5. Kimumos, H. C. Jlatuuk TOKa Ha snemMenTe Xoia [OnexTponnsii pecypc] / H.
C. Kinumos // RadioRadar - sanextponnsiii moprad. - [b. m. : 6. u.], 2017. - Pexxum no-
CTyIa:
http://www.radioradar.net/radiofan/measuring_technics/current_sensor_element_hall.ht
ml. - 3aru. ¢ 3kpaHa.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJINHBI

1. JleKunoHHBIE 3aHATHA:


http://donntu.org/library
https://www.kontaktor.ru/upload/iblock/ad1/A3790_TO.pdf
http://www.kontaktor.ru/upload/iblock/b63/a3790_to_ie.pdf
http://www.kontaktor.ru/upload/iblock/b63/a3790_to_ie.pdf
http://igm.com.ua/documenti/Blok_tokovoy_zawiti_BTZ.doc
http://electricalschool.info/main/elsnabg/348-avtomaticheskoe-povtornoe-vkljuchenie.html
http://electricalschool.info/main/elsnabg/348-avtomaticheskoe-povtornoe-vkljuchenie.html
http://regmik.com.ua/product/datchik-toka
http://www.radioradar.net/radiofan/measuring_technics/current_sensor_element_hall.html
http://www.radioradar.net/radiofan/measuring_technics/current_sensor_element_hall.html
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