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PaGouast mporpamma cocTtapieHa Ha ocHope ®MI'OC BO mo nampapieHHIO mofarotoBkd 13.03.02
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JIner perucTpanMy H:MeHeHHI M TOT0JTHeHHIT

Ne Paznen PII]] Kpatkoe JlaTa, IMogmuce 3as.
/n {(MoyIis) co/iepiKaHHe H3MEHeHHs Ne kadepoi
/MOTIOMTHEHH S MPOTOKOJIA
saceaHus
Kadepel

1 | 8. YuebHo- AKTyamu2aius yaebHo- 3.09.2019 C’D”__Lf::'_’
METOIHYCCKOEC H METOIHYCCKOIO H Nel St
uHpopMallHOHHOe | HH(POPMATTHOHHOTO
obecrieueHHne obecrneyeHus
JUACIIMIUTHHBI JIUCITHTTITHHBI
(Mojtyst)

2 | 8. Vuebuo- AkTyaiuzanus yaebHo- 3.09.2020 e SRR S
METOHYSCKOC H METQIHYCCKOro H Nel T
uHpopMaHOHHOe | HH(POPMAIIHOHHOTO
obecricucHue obeceucHus
JTHCITHTTHHBI JUCITHILIHHBI

(Momya)




1. Ileau ocBoOeHMsI AUCIHUTLIHHBI

Llenbi0 OCBOCHMS AMCUUILUIMHBI «DIEKTPOOOOPYIOBAHUE HMCTOYHUKOB SHEPTHH, SJIEKTPHUECKHX CETeH U
MIPOMBILUICHHBIX MPEINpUATUIY sSBiIsSeTCS (OPMHUPOBAHHUE Yy CTYJIEHTOB 3HAHUI M MPAKTUYECKUX HABBIKOB
JUIE  peLIeHUs 3aJad  COBEPUICHCTBOBAHUS  DIIEKTPOOOOPYJOBAHUS  BJICKTPUUYECKUX  IOJCTaHIIMH,
ANEKTPUUECKUX CETEN U MPOMBIIIIEHHBIX MPEAIPUITHI.

2 MecTO TMCHUILTHHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl OATOTOBKH 0aKajiaBpa

JucnurmuHa “31eKTpoo0opy0BaHUE HCTOYHUKOB DHEPTUH, DJICKTPUUECKUX CETEH M MPOMBIITUICHHBIX
OPEINPUATHIA ~ » BXOAUT B BAPUATUBHYIO YacTh 0sioka 1 0OpazoBaTenbHON MPOTrPaMMBI.

JUia u3ydeHHs] OUCHUIUIMHBI HEOOXOIMMBbI 3HaHMs, CHOPMHUPOBAHHBIE B pe3yjbTaTe H3YUYCHHS
muctuiine «®Pusuka», «Martemarukay, «TeopeTHueckne OCHOBBI AJIEKTPOTEXHUKN», «DIEKTPUUECKHE
MAIIMHBDY, “OJIEKTPUYECKUH TPUBOI, “CunoBasg anektpoHuka’, “CxemorexHuka’, «Teopus
aBTOMATHYECKOTO yTpaBieHus», “CHUCTeMbl YNpaBJeHHs SIIEKTPONPUBOAOB” B 00beMe HacToOsIIeH
00pa3oBaTeNbHON TPOTrPAMMBI.

3HaHus (YyMEHUs, BIaJCHH), IOJyYeHHBIC NTPH U3yUYEHUH JAHHOW AUCHUIUIMHBI, OyIyT HEOOXOIUMBI

IIPU BBITIOJIHEHUU BBITYCKHOM KBaNMM(PHUKAIIMOHHOMN pabOTHI.
3 Komnerenuuu ody4aruierocsi, opmupyembie B pe3yJbTaTe 0CBOCHUS
AMCUMILINHBI M IVIAHUPYeMble Pe3yJIbTAThl 00y4YeHHUs

B PE3YIbTAaTC OCBOCHUA JUCHUIIJINHBI ((9HeKT’pOO60py,Z[OBaHI/Ie HUCTOYHHKOB DHCPIHUHU, IJICKTPUICCKUX
ceTeu u MPOMBIINIJICHHBIX HpeﬂHpHHTHﬁ» o6yqarou11/1171c5{ JOJIZKCH O6J'I&,Z[8.TB CJIeAyOIHMHU KOMIICTCHIUAMUA

CrpyKTypHBII
HJIEMEHT VYpoBeHb OCBOEHUS KOMIIETEHLIUH
KOMITETCHIIUH

Kon u conep:xkanne xkommnereHuumn: [NK-14 - cnoco0HOCTHI0 MPUMEHSATH METOAbI M TeXHHYECKHE
CpecTBA JKCIUIyaTAIMOHHBIX WCIOBITAHUW W JWATHOCTHKH JJIEKTPOIHEPreTHYECKOro U
3J1eKTPOTEXHUYECKOT0 000PY10BAHUSA

3HaTh -OCHOBHBI€ ONPENIETICHUS U MMOHATHUS AT 3JIEKTPOOOOPYA0BAHUS

METaJULy prU4€CKON NIPOMBILITIEHHOCTH, XapAKTEPUCTUKHA aBTOMATU3UPOBAHHBIX
3JIEKTPONPUBOJIOB U OCHOBHOT'O 00OPY/JOBAaHUS, IPUMEHSEMOT0 Ha
ANEKTPUYECKUX CTAHLMAX U B DJIEKTPUYECKHUX CETAX

-TEXHOJIOTUYECKHE OCOOCHHOCTHM pabOThl OCHOBHBIX IPOU3BOJICTBEHHBIX
MEXaHU3MOB B METAUIypruu, TpeOoBaHMA K DJICKTPONPUBOJAM  3THUX
MEXaHU3MOB, IPHUHIUIBI IOCTPOCHUS ABTOMATU3UPOBAHHBIX 3JIEKTPOIPUBOIOB
JUISL METaJUIypPru4eCcKoro ponu3BoACTBa

-TUIOBBbIE y3Jbl CHUCTEM aBTOMAaTHYECKOTO pEryJHMpOBaHUS CKOPOCTH B
KOMIUIEKTHBIX AJIEKTPONPUBOAAX, BBIIYCKAEMbIX MPOMBIIIJIEHHOCTBIO ISt
NPUMEHEHHUS B METALTYPTUH, 0COOEHHOCTH TIOCTPOCHUS CUIIOBOM YaCTH U CUCTEM
peryaupoBaHus CKOPOCTH (/1711 HAMOTOYHO-Pa3MOTOYHBIX MEXaHU3MOB — CUCTEM
ABTOMATUYECKOTO PETyJIMPOBAHMS HATSKEHHsI), MEPCHEKTUBHbIE HAIpPaBICHUS
Pa3BUTHS JIEKTPOIPUBOIOB




CrpyKTypHBII

AJIEMEHT YpoBeHb OCBOEHHUSI KOMITETEHIIUNA
KOMIIETEHITHH

VYMeTn: -COCTaBIIAITh (GyHKIIMOHATBHBIE Hu CTPYKTYpHBIE CXEMBI IS
ABTOMATHU3UPOBAHHBIX 3JIEKTPONPHUBOJOB W OOOPYIOBAHUSA JJICKTPUUCCKUX
IIOJCTAHLIMM U CETEN B METAJULYPrUur
-COTOCTAaBUTh TEXHOJOTUYECKHE OCOOEHHOCTH pPabOThl MPOM3BOJCTBEHHBIX
MEXaHM3MOB W TIOCTPOCHHE CHJIIOBOM YacTHU M CHCTEM PEryJIUPOBAHUS
3JIEKTPONPUBOJIOB
-aHAIM3UPOBATh PabOTy JJIEKTPONPUBOJIOB W HUX PEKUMBI B KOHKPETHBIX
METAJLUTYPTHYECKUX arperarax i MexaHu3max

Bmagets: -BJIaJIETh METOJIAMH pacyeTa YHEPrOCUIIOBBIX MapaMeTPOB aBTOMATU3UPOBAHHBIX

3IEKTPONPUBOIOB B METALITYPriuu

-METOAMKAaMU  pacueTa CHJIOBOM 4YacTU UM  CHUCTEM  PEeryJUpOBaHUS
3IEKTPOIPUBOIOB

-HaBbIKAMM M METOJUMKaMU O00O0OIIEeHHsS pe3yibTaToOB aHaiu3a paboThl
COBPEMEHHBIX CUCTEM aBTOMATU3UPOBAHHBIX IEKTPOIIPHUBOIOB B METAILIIypIUU




4. CTpyKTypa ¥ coJep:KaHue TUCHUIINHBI
OO61mas TpyJ0€MKOCTh AUCHUILINHBI COCTABISET 4 3a4eTHBIX eAUHUIIBI Win 144 yaca:
-KOHTaKTHas paborta —16,7 akax. Jaca;

- ayautopHas pabota — 12 akan. 4aca;

- BHeayAuTopHas — 4,7 akaj. yaca;
- camocToATeIbHas padora — 118,6 akan. yaca;
- IOJITOTOBKA K AK3aMeHy — 8,7 akaj. yaca

Pasnen/ rema AynutopHas = Bun @OopMBI TEKYLIETO Kon u
JTUCIUTTAHBI KOHTaKTHas chc CaMOCTOSITENIbHOM KOHTPOJIS CTPYKTYpPH
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Beeoenue. llenw u 3a1aun Kypca, €ro cofepkaHue, Camocmosmenvroe YcrHbIi onpoc [1K-14 -
CBS3b C JPYTMMH JUCIHUILUIMHAME Y4eOHOTO TlaHa uzyyeHue yyeOHou u CTY/ICHTOB IO 3yB
CHEIHATbHOCTH. HAYYHOU Tumepamypsl | W3y4YEHHOU TeMe
Dnekmpooodopyoosanue In1eKmMpudecKux Tlouck
HOOCMAHYUIL U I]IEKMPUYECKUX cemell. 00NOIHUMENbHOU
OCcHOBHOE CHJIOBOE 000PY/I0BaHHE MOICTAHITAN ungopmayuu no
IIPOMBIIIJIEHHBIX NPEANPUATHI. DIIEKTPUUECKUE CETU 5 0,5 3a0anHOU meme

npommpeanpustuii. OCHOBHOE 000pyI0BaHUE CETEH.
Cunosasn yacmo a6mMoMamu3upoBaAHHO20

INEKMponpueooa.

[IpuBoAbI TOCTOSAHHOTO TOKa (0COOEHHOCTH

JBUTATEJICH U MpeoOpa3oBaTeIei)
[IpuBOIBI IEPEMEHHOTO TOKA (ACHHXPOHHBIE U
CHHXPOHHBIC  JIBUTATENH, HMX  XapaKTCPUCTHUKH,

(paboma c
oubnuoepaghuueckum
mMamepuaiamu,
CNPABOYHUKAMU,
Kamanoeamu,
cnosapamu,
OHYUKTIONEOUSMUL).




npeoOpa3oBaTeNd YacTOTHI C HEMOCPEICTBEHHOM CBSI3BIO
1 CO 3BCHOM ITIOCTOSIHHOI'O TOKAa, aBTOHOMHBIC HHBECPTOPLL
HANpSDKCHUST W TOKA, PEKYNEpaTHBHBIN BBITPSIMHUTEINb,
BO3BpaT SHEPTUU B CETh, MpeoOpa3oBaTeNid HA HU3KOE U
Cpe/IHee HaNpsHKEHNE)

Cucmemnl pezynupoeanus 6
INEKMPOnPUBOOax.

CucreMbpl  peryiaupoBaHusi  CKOPOCTH B
AJIEKTPONPUBO/IAX IMOCTOSIHHOTO TOKa (OJHO30HHBIE W
JBYX30HHBIE), TUIIOBBIE CTPYKTYPHBIE CXEMBI.

CucteMbl  peryJMpoOBaHHs ~ CKOPOCTH B
ANEKTPONPUBOAAX TEPEMEHHOTO TOKa (CKaJspHBIE,
BEKTOPHBIE), TUTIOBBIC CTPYKTYPBHI.

JaTuuku B JIEKTPOIIPUBOIAX B
METaJUTyPrHYECKON IPOMBITITICHHOCTH.

Camocmosmenvroe
uzyyeHue yyeOHou u
HAY4YHOU TUumepamypbl
Houck
00NOIHUMENbHOU
ungopmayuu no
3a0anHol meme
(paboma c
oubnuoepaghuueckum
mMamepuanamu,
CNPABOYHUKAMU,
Kamanoz2amu,
cnoeapamu,
OHYUKTIONEOUSMUL).

VYerHbII onpoc
CTYJIEHTOB I10
M3YYEHHOHU TeMe

[K-14 -
3yB




Peanuzayua munogelx cmpykmyp cucmem
pecynuposanun 6 KOMNIEKMHBIX INEeKMPONPUEOOax
HOCMOAHHO020 MOKA.

CucreMbl peryivpoBaHHs TOKa U CKOPOCTH B
KOMIUIEKTHBIX 3JIEKTPOIPUBOIAX

Crpyxkrypnas cxema CAPC npu 01HO30HHOM U
JIBYX30HHOM PETYJIHPOBAHUH CKOPOCTH.

PerynupoBanue Toka (IOTOKa) BO30OYKICHUS B
KOMIUIEKTHBIX 3JIEKTPOIIPUBOJIAX.

PerynupoBaHue 10JI0)KEHHS MEXaHU3MOB B
KOMIUIEKTHBIX JIEKTPONPUBOIAX. Oco0enHoctu
IIOCTPOCHUS PETYJIATOPOB IJII CUCTEM PETYIMPOBAHUS
MOJIOXKEHHUS. J[aTYMKU U CXEMBI U3MEPEHUS TIOJI0KEHUSI.

Peanuzayua munogelx cmpykmyp cucmem
pecynuposanun 6 KOMNIEKMHBIX 3INEeKMPONPUeooax
nepemenHo20 mokKa.

Peanuzamusi  TUMOBBIX  CTPYKTYp  CHCTEM
pPEryIMpOBaHUs B 3JIEKTPOIIPUBOIAX NIEPEMEHHOIO TOKA.
[locTtpoeHne cuUCTEM pEryjaupoBaHUS CKOPOCTH B
ANEKTPONPUBOAAX MEPEMEHHOTO TOKa C MPUMEHEHUEM
MHKPOIPOLIECCOPHBIX YCTPOKCTB. [TocTpoenne
perynsaTopoB Toka, ckopoctu, I/C, y310B 3amaHus
ckopocTH. IlapaMerpupoBaHue CUCTEM pPETYJINPOBAHUS
CKOpPOCTH.

0,5

Camocmosmenvhoe
uzyuenue yueOHoll u
HAYYHOU JUmepamypbl
Touck
O00NONHUMENbHOU
ungopmayuu no
3A0aHHOL meme
(paboma c
oubnuozpaghuyeckum
Mamepuanamu,
CNPABOYHUKAMU,
Kamanoeamu,
cnosapsamiu,
SHYUKTIONEOUAMU).

VYceTHBII onpoc
CTYJIEHTOB I10
M3Y4YEHHOHU TeMe

[1K-14 -
3yB




Anekmpoodopyooeanue
npouszeoocmeae.
Texnonorus JTOMEHHOT'O

6

O0OMEHHOM

MIPOU3BOJICTBA.

OCHOBHOE TEXHOJIOTHYECKOE 000PY/IOBAHNE B IOMEHHBIX
nexax. TpeOoBaHHS K SIIEKTPONPHBOAAM OCHOBHBIX
MEXaHU3MOB. ABTOMAaTH3HPOBAHHBIA 3JIEKTPONPUBOJ

CKHITIOBOI'O IIOABCMHHUKA I[OMGHHOﬁ Ieyu.

0,5

Camocmosmenvhoe
uzyuenue yueoHoll u
HAYYHOU TUmepamypbl
Touck
O00NOTHUMENbHOU
ungopmayuu no
3A0aHHOL meme
(paboma c
oubnuozpaghuyeckum
Mamepuanamu,
CNPABOYHUKAMU,
Kamanoeamu,
cnosapsamiu,
SHYUKTIONEOUSMU).

YcTHbIN onpoc
CTYACHTOB I10
HU3y4YEHHOU TeMe

[1K-14 -
3yB




Inekmpoodopyooeanue 6 cmaneniaguibHOM

npouszeoocmeae.
TexHomorus " obopynoBaHue
CTaJICTUIABHIIEHOTO MIPOU3BO/ICTRA. OcobenHoctu

KOHBEPTEPHOTO MPOU3BOJICTBA CTAJIHU. TEXHOJIOIMYECKOE
o0OpyJOBaHHE B  KOHBEPTEPHOM  IPOU3BOJCTBE.
ABTOMATU3UPOBAHHBIA  AJIEKTPOINPUBOJ  MEXaHHM3Ma
IIOBOpOTA KOHBepTepa. ABTOMaTU3UPOBAHHBII
ANIEKTPONPUBOJ MEXaHU3Ma MobeMa (PypMmBbl.

TexHonornueckoe  00OpyAOBaHHE  MAIIMH
HETpPEPBHIBHOTO JHThs 3arotoBok (MHJI3). OO6mme
TpeOoBaHuUs K 3JIEKTPOIPUBOIAM MHJI3.
ABTOMATU3UPOBAHHBIA  AJIEKTPOINPUBOJ  MEXaHHM3Ma
KauyaHUs KpUCTAJLIIU3aTopa.

0,5

Camocmosmenvhoe
uzyuenue yueoHoll u
HAYYHOU JUmepamypbl
Touck
O00NONHUMENbHOU
ungopmayuu no
3A0aHHOL meme
(paboma c
oubnuozpaghuyeckum
Mamepuanamu,
CNPAasoOYHUKAMU,
Kamanoeamu,
cnosapsamiu,
SHYUKTIONEOUSMU).

VYcerHbII onpoc
CTYJIEHTOB I10
M3YYEHHOHU TeMe

[1K-14 -
3yB




Anekmpoodopyooeanue 6 npOKamHom CamocmosmenvHoe [1K-14 -
npouseoocmee. uzyyeHue yueoHou u 3yB

Texnonorus u o0OpyAOBaHHE MPOKATHOIO HAy4YHOU TUumepamypul
IIPOU3BOJACTBA. THIBI MPOKATHBIX CTaHOB. OCHOBHBIE Ilouck
MOHSITHS TEOPUU TIPOKATKH. 00NOIHUMENbHOU

Dnekmpoobopydosanie peeepcusHblX CMaHos ungopmayuu no YCTHBIH onpoc
2opadel npoxamku. T€XHOIOTHYECKUE MPOLECCHI. 3A0aHHOL meme CTYZIEHTOB IO
TaxorpamMma u Harpy3o4Has auarpamma. TpeOoBaHUs K (paboma c M3YUYCHHOMH TeMe
aNeKTponpuBoay. OnTHMaNbHAs AHarpaMMa CKOPOCTH U oubnuozpaghuyeckum
TOKa. TUIOBBIE pEIEHHUS 111 CUJIOBOM YaCcTH mMamepuanamu,
anekTponpuBoaa. CrucreMa aBTOMaTHYECKOTO CNPABOYHUKAMU,
perynupoBaHus ckopocTu. OcoOEHHOCTH MOCTPOSHUS Kamanoz2amu,

CAPC npu uHIUBUAYIBHOM 3JIEKTPOIPUBOJIE BAJIKOB. cnosapsamu,
SHYUKTIONEOUSMU).

Dnexmpoobopydosanue HenpepvleHbIX Camocmosmenvroe I1IK-14 -
IUCMOBLIX CIMAHO06 20pAYell npokamKy. TUIIBI TPOKATHBIX uzyyeHue yueoHou u 3yB
CTaHOB. TexHonornyeckoe o0opyaoBaHuUE. HAy4YHOoU TUmepamypul
TexHomornueckue PEXUMBIL. TpeboBanus K Ilouck
AJIEKTPONPUBOAAM. THUIIOBBIE pEIICHUS [JI1 CHJIOBOM O00NONHUMENbHOU
gactu saekrpornpuBogoB U CAPC. CAPC uucroBoit ungopmayuu no
KJIETH HETPEPHIBHOTO MIMPOKOIIOJIOCHOTO CTaHa ropsiueit 3a0anHol meme N

VYcTHBII onpoc
MIPOKATKH. (paboma c
. CTYJIEHTOB I10

Onekmpoobopyoosanue  cmaHo8  XOJOOHOU oubnuozpaghuyeckum H3VICHHON TeMe
npokamku. TUIBI IPOKATHBIX CTAHOB. TEXHOJIOrNYECKHE Mamepuanamu, Y
MPOLECChl TpPHU MPOU3BOJCTBE XOJIOAHOTO IPOKara. CNPABOYHUKAMU,

TexHomornueckre pexXxuMbl Ha HETPEPBIBHBIX JTUCTOBBIX Kamanoz2amu,
cTaHax XOJIOTHOM MPOKATKH. TpeboBanwms K cnosapsamu,
AJIEKTPONPUBOJAM BAJIKOB HEMPEPBIBHBIX JIMCTOBBIX SHYUKTIONEOUAMU,).
ctaHoB. [locTpoeHune CUI0BOM YacTH AIEKTPOIPUBOIOB U

CAPC.

-M3ydyeHune aBTOMaTU3UPOBAHHOTO Iloocomoska k VYcTHbIl onpoc [1K-14 -
AJIEKTPOINPHBO/IA BAJIKOB KJIeTH cTaHa 630 X0m0aHOM NPAKMU4ecKomy CTYJ€HTOB IO 3yB




MIPOKATKU

3AHAMUIO.
Camocmosmenvroe
uzyyeHue yyeOHou u
HAy4YHOU Tumepamypol

U3y4YEHHOU TeMe

-M3yueHne aBTOMaTu3upOBAHHOTO Ilooecomoska k [1K-14 -
3JIEKTPONPUBO/Ia PEBEPCUBHOTO JBYXKJIETHEBOIO CTaHA NPAKMu4ecKomy 3yB
XOJIOAHOU MPOKATKU 3aHAMUIO. VYcTHbII onpoc

221! Camocmosmenvroe CTYJIEHTOB MO
uzyyeHue yueoHou u U3Y4YEHHOH TeMe
HAYYHOU JUmepamypbi
Dnexmpoobopydosanue BCNOMO2AMENILHBIX Camocmosmenvroe I1IK-14 -
MeXanu3zmMos NPOKaAmmblX CMaHo8. uzyyeHue yueoHou u 3yB

Koncrpykuusa mexann3moB. TexHonornueckue HAy4YHOU TUmepamypul
pexxumbl. TpeboBaHus K dyeKTponpruBoiaM. Haxxumuble Ilouck
ycTporcTBa kiereid. HokHUIbI 1714 pe3ku MeTasia. O00NOIHUMENbHOU
Ponbranru. HamoTo4HO-pa3MOTOUHBIE MEXAHU3MBI. ungpopmayuu no
Oco0EHHOCTH MTOCTPOCHUSI CHCTEM 3A0aHHOL meme YcTHBIH onpoc
aBTOMATHU3MPOBAHHOTO JIEKTPONPUBOJA YKa3aHHBIX (paboma c CTYJIEHTOB I10
MEXaHHU3MOB. oubnuozpaghuyeckum W3Y4YEHHOU Teme

mMamepuanamu,
CHPAgoOYHUKAMU,
Kamanoz2amu,
cnosapamu,
SHYUKTIONEOUAMU).

-M3yueHne aBTOMaTu3upOBAHHOTO Ilooecomoska k [1K-14 -
3JIEKTPOIPUBO/Ia MOTAJIKH CTaHA XOJIOJAHOM MIPOKATKU NPAKMu4ecKomy Veraiii onpoc 3yB

1 SAHAMUIO. CTYJICHTOB IO
Camocmosmenvhoe

uzyuenue yueoHou u
HAYYHOU 1umepamypbl

M3Y4YEHHOHN TeMe




-M3y4yenune aBTOMaTU3UPOBAHHOTO 5 Ilooecomoska k [1K-14 -

3JIEKTPOINPHUBOIA BXOIHOTO HAKOIIUTEIS MTOJIOCHI NpaKmuyecKomy 3yB
arperaTta HEpEepPbIBHOTO TOPSYETO IUHKOBAHUS 3AHAMUIO. VYcrHbll onpoc
5 221! Camocmosmenbroe CTYJICHTOB 11O
usyuenue yyeOHOU U W3YUYEHHOU Teme

HAY4YHOU TUmepamypbl

BuinosiHeHHe KypcoBOIo poeKra 62,6 | Camocmoamenvhoe [IK-14 -
usydenue yyeOHOU U 3yB
HAy4HOU 1umepamypbvi
Touck
O0ONONHUMENbHOU

ungopmayuu no
3a0anHol meme
5 (paboma c 3amuTa npoeKTa
oubnuozpaghuyeckum
Mamepuanamu,
CNPABOYHUKAMU,
Kamanoeamu,
cnosapsamiu,
SHYUKTIONEOUSMU).

HToro no Kypey 6 |6/41' | 118,6

I — Banamus nposodsmesa ¢ unmepaxmugenvix popmax (m.e. us3 6 uacoe npaxmuyeckux 3amamuiti 4 uaca nPoGOOAMCA C UCNONb30BAHUEM
UHMEPAKMUBHBIX MEMOO08)



5. O0pa3oBare/ibHbIC 1 HH(POPMALIMOHHBIC TEXHOJIOTHH

Jns  peanuzanuyd  TPEIyCMOTPEHHBIX BUIOB  y4eOHOM paboThl B KadecTBe
00pa3oBaTeNbHBIX TEXHOJOTUN B MPEMOJAaBAaHUM JTUCIMIUIMHBI UCTIONB3YIOTCS TPATUIIMOHHAS U
nH(GOPMaIMOHHO-KOMMYHHUKAIIMOHHAsT 00pa3oBaTeNbHbIe TeXHONOrHU. [lepegaua He0OX0IMMBIX
TEOPETUYCCKMX 3HAaHWK W (OPMHUPOBAHME OCHOBHBIX TMIPEICTABICHUA TPOUCXOJHUT C
UCIIOJb30BaHUEM MYIBTUMEIUHHOTO 000PYI0BaHUS.

JIexiuu mpoXoasT B TPATUIIMOHHOW hopme, B hopMe JieKuii-Bu3yanu3aiuii. Ha nexmum-
BU3YaJIH3allMl H3JI0KEHHE COACPNKAHMS COMPOBOXKAACTCS TMpe3eHTaluel (AeMOoHCTpanuen
y4eOHBIX MaTEPHAJIOB, TPEJCTABJICHHBIX B pPA3JIMYHBIX 3HAKOBBIX CHUCTEMax, B T.4.
WUTIOCTPATUBHBIX, TpaQHUuecKux, ayauo- W BHIEOMATEepUAIOB). BO3MOXHBI JeKIMH —
KOHCYJIbTalluM, Ha KOTOPBIX H3JI0KEHUE HOBOI'O MaTepuana COMPOBOKIAECTCS MOCTAHOBKOM
BOIIPOCOB U JUCKYCCHEW B MMOMCKAX OTBETOB HA 3TH BOIPOCHI.

[Ipu mpoBeaeHUN TPAKTUYECKUX 3aHITHI HCTOJB3YIOTCS paboTa B KOMaHAE M METOJIbI
UH(GOPMAIIMOHHBIX TEXHOIOTHI.

6. YuyeOHO-MeTOAMYECKOE 0O0eclieYeHHe CaMOCTOATEIbHON padoThl CTY/I€HTOB

AynutopHas caMocCTOsiITeNbHasg paboTa CTyJAEHTOB Ha JabOpaTOPHBIX 3aHATHUAX
OCYILIECTBIIACTCS MO, KOHTPOJIEM MPETOaBaTEeIIsl.

Bueayautopnast camocTtositenpHas paboTa CTYICHTOB OCYIIECTBISIETCS B  BHUIE
npopabOTKM MaTepualoB JEKIUI C MPUMEHEHHEM PEKOMEHyEeMOW JHUTEepaTyphl, paboThl HaJ
KYPCOBBIM MPOEKTOM, IOJTOTOBKHU K AK3aMEHY.

IlepeueHb TEM MPAKTUYECKUX 3aHATHI

W3ydenune aBTOMaTU3UPOBAHHOTO 3IEKTponpuBoaa Oaomunra 1500

N3ydenne aBTOMaTU3MPOBAHHOTO JIEKTPONPUBO/IA BATKOB KJieTu ctaHa 630

XOJIOAHOU IPOKATKHU

3. H3ydeHue aBTOMaTU3HPOBAHHOIO AJIEKTPONPUBOAA PEBEPCUBHOIO ABYXKIETHEBOTO
CTaHa XOJIOJHOM NMPOKATKU DJIEKTPONPUBOJ] BAJIKOB HEIIPEPHIBHOTO cTaHa 630
XOJIOJTHOW MPOKATKH

4. H3zydeHue aBTOMaTU3UPOBAHHOTO 3JIEKTPONPHUBOJA MOTAJIKH CTaHA XOJIO0JHOU
IIPOKATKHU

5. HM3yueHue aBTOMaTU3MPOBAHHOI'O AJIEKTPONPUBO/IA BXOIHOTO HAKOIIUTES MOJIOCHI
arperara HepephIBHOIO TOPSIYEr0 HIUHKOBAHUS

[\ I

Pexomennyemas nureparypa k npakrtudeckuM 3ansatusm: [lloxun B.B.
ABTOMATH3UPOBAHHBIN JEKTPONPUBO]I MEXAaHU3MOB METAJLTYPrUY€CKOTO TPOU3BOJICTBA
[DnexTponHHBIN pecypc] : yuebnoe nocodue / B.B.Illoxun, A.C.Caprapos. - ®I'bOY BIIO
«MarauToropckuii rocyJapCTBEHHbIN TeXHUUYEeCKU yHUBepcuteT uM. I'.1. HocoBay. -
DIIEKTPOH. TEKCTOBBIE AaH. (2,42 MO). - Maraurtoropck : ®I'BOY BIIO «MI'TVY», 2013. - 1
ANeKTpoH, onT. 1uck (CD-R). — 3armn. ¢ turyin. skpana. - Ne roc.peructpanuu 0321302198

KypcoBoii npoekt

Llenbl0  BBIMIOMTHEHHUS KYpPCOBOTO MPOEKTa SBJSIETCS 3aKpeIUICHWE W yriayOsieHue
TEOPETUYECKUX 3HAHUI MO0 JUCHUIUIUHE «JIEKTPooOOpyAOBaHWE MCTOYHHUKOB HHEPIrHH,
AIIEKTPUYECKUX CEeTe M TPOMBIIUICHHBIX TNPEANPHUATHIY, pa3BUTHE HABBIKOB pabOTHl ¢
TEXHUYECKOM  JINTepaTypod, OCBOCHHME  METOJUMKHM  pacyera  aBTOMATU3UPOBAHHBIX



AJIEKTPONPUBOIOB, IPUOOPETEHNE HABBIKOB 00OCHOBAHUS TEXHUYECKUX PEIICHUH.

3amadell NPOEKTUPOBAaHUS sBIAETCS pa3paboTKa aBTOMATU3MPOBAHHOMW CHCTEMBI
AJIEKTPONPUBOAA  TUIOBOIO  IPOMBIIUIEHHOIO  MEXaHHW3Ma Ul  METaJuTypruuecKoro
npou3BoAcTBa. 1Ipy pemennn 3Toi 3aaun CTYIEHTBI JOJDKHBI I10Ka3aTh TECHYIO B3aUMOCBS3b
TEXHOJIOTMYECKOI0 pEeXHMMa arperata WM MeXaHHW3Ma, TpeOOBaHUN K 3JIEKTPOIPHUBOLY,
CTPYKTYpPY aBTOMAaTU3UPOBAHHON CUCTEMBI JIEKTPOIPUBO/IA U €€ JIEMEHTHON 0a3bl.

B 3amanuu Ha MpOEKTHpPOBaHHUE YKa3bIBAECTCS HAUMEHOBaHHME MexaHu3Ma. McXoIHbpIMU

JTAHHBIMHU SIBJISIFOTCSI: TEXHOJIOTUS pabOThl MEXaHU3Ma, ero KHHEMaTHYecKasi cXeMa, OCHOBHbBIE
TEXHUYECKUE JaHHbIE, TUIl IPUMEHSIEMOI0 ABUTaTeNs U €0 TEXHUYECKUE JIaHHBIE.

HpI/I MPOCKTUPOBAHNU NOJIPKHBI OBITh PCHICHBI CJICAYIOIINUE BOIIPOCHI:

1) aHanmM3 TEXHOJIOTMYECKHX PEXKUMOB H  (GOPMYIHpOBaHWE TpeOOBaHU K
3JIEKTPONPUBOY;

2) pacuer u BbIOOp AJIEMEHTOB CUJIOBOM YaCTH;

3) 3ammTa 3JEeKTPONPHUBOAA;

4) BBIOOp CHCTEMBI PETYJIMPOBAHUS U €€ DIIEMEHTHOU 0a3bl;

5) pacuer 3JeMEHTOB U Y3JI0B CUCTEMBI pETyJINPOBAHMUS;

6) pacuer CTaTUYECKUX U JTUHAMHUYECKHUX XapaKTEePUCTUK;

7) cocTaBlieHHME NPUHIMIINAIBHOM CXEMbl U CXEMbl COEAMHEHHH; OJOK — cXeM,
(YHKIIMOHATBHBIX U CTPYKTYPHBIX CXEM;

KypcoBoif MpOEKT BBIMONHAETCS CTYJIEHTOM CaMOCTOSITEIbHO IIOJ] PYKOBOACTBOM
npenoaasaresns. [losicHuTenpHas 3anucka 1omkHa coaepxkath 40 — 60 muctos. K 3amure cTyneHt
TOTOBUT JIOKJIAJ IO UTOTaM BBINOJIHEHHON paOoThl Ha 3-5 MUHYT, a TaKKe Mpe3eHTauuto Power
Point, HarJIHO WUTFOCTPUPYIOIIYIO BHIBOJIBI, TIOJTYYECHHBIC TIO PE3YJIbTaTaM PacueToB.

KypcoBoii mpoekT BBINOJHAETCS OOYYaAIOUIMMCSA CaMOCTOATENBHO IOJ PYKOBOACTBOM
npenojaBatens. [Ipyu BBIOIHEHWH KypCOBOTO MPOEKTa OOYYAIOMIMIACS TOJHKEH IMOKa3aTh CBOE
yMeHue paboTaTh ¢ HOPMAaTUBHBIM MAaTEpUaATIOM U JIPYTMMHU JUTEPATypHBIMH MCTOYHHKAMH, a
TaKXKe BO3MOXXHOCTh CHUCTEMAaTHU3UPOBaTh W AHAIM3MPOBATH (PAKTHUECKUH MaTepuanl M
CaMOCTOSITEJIBHO TBOPYECKH €r0 OCMBICIINBATH.

B nauase u3y4yeHus NMUCIUILIMHBI MPETOAaBaTellb MpeajgaraeT o0yJyaromyuMcsi Ha BBIOOD
IepevyeHb TeM KyPCOBBIX IPOEKTOB. OOydaroLniics caMOCTOATENIBHO BBIOUPAET TEMY KypCOBOTO
npoekTa. CoBMajeHHE TEM KypCOBBIX MPOEKTOB Y CTYIEHTOB OJHON y4ueOHOH Tpymmbl He
JIOITyCKAETCsl. YTBEPXkKAECHUE TE€M KYPCOBBIX MPOEKTOB MPOBOAMTCS €KErOJAHO Ha 3acelaHUU
Kadeapsl.

[Tocne BbIOOpa TeMbl mpenogaBarenb (GOpMyIUpPYeT 3aJaHHe MO0 KypCOBOMY IPOEKTY H
PEKOMEHAYeT MEePeUYeHb JIUTepaTyphl Ul €ro BHIMOJHEHHS. VICKIIIOUNTEIHHO BaKHBIM SIBIISCTCS
UCIOJIb30BaHUE HMH(GOPMALIMOHHBIX MCTOYHUKOB, @ MMEHHO cucTeMbl «MHTepHeT», 4To nact
BO3MOXHOCTH 00y4JaronmMcs 6osee MOTHO U3JI0XKUTh MaTepual 1o BEHIOPAaHHON UMU TeMe.

B mnpouecce HamucaHus KypcoBOTO NPOEKTa OOyYaroIMICS JOJDKEH pa3o0parbes B
TEOPETUYECKHUX BOMPOCAX U30PAHHON TEMBI, CAMOCTOSTENLHO MPOAHATN3UPOBATH MPAKTHYECKHI
MaTtepua, pazooparh 1 000CHOBATh MPAKTUICCKUE TTPEITOKCHHUS.

[IpenoaBaTens, MPOBEPUB MPOEKT, MOKET BO3BPATHUTh €ro Juii JOpabOTKH BMECTE C
NUCbMEHHBIMU 3aMeuaHussMU. CTyIeHT J[OJDKEH YCTPAHUTh IIOJIyYEHHbIE 3aMEuyaHHs B
YCTaHOBJICHHBII CPOK, TIOCJIE YETO MPOEKT OKOHYATEIbHO OLIEHUBACTCS.

IIepedeHp IPUMEPHBIX TEM KyPCOBBIX IIPOEKTOB

Ne Tema KypcoBOro npoekra

1 | ABTOMaTH3UPOBaHHBIN 3IEKTPOIPHUBOJ HACOCHOW YCTAHOBKH
2 | ABTOMaTH3UPOBAaHHBIN NEKTponpUBO JudTa

3 | DnexTponpuBO IAXTHON NOIbEMHON YCTAHOBKH

4 | ABTOMaTU3MPOBAHHBIN JICKTPONPHUBOJ IBIMOCOCA




5 | ABTOMaTU3HpPOBAHHBIN JIEKTPOIPUBOJ MEXaHNW3Ma IOBOPOTA KOHBEPTEPA

6 | ABTOMaTH3MpPOBAaHHBINA WIEKTPONPUBOAKIETH CTaHa X0J0AHOM npokaTku 2500

7 ABTOMAaTHU3UPOBAHHBIN JIEKTPONPUBOJ CKUIIOBOTO MOABEMA JOMEHHOU reun No9

8 | ABTOMaTH3MpPOBaHHBIN AJIEKTPOIPUBOJL TONEPEYHOIO TPAHCIIOPTUPOBOYHOIO
Manunysasitopa MHJI3

9 | DnexrponpuBoa mukcepa KKIJ|

10 | ABTOMaTU3UPOBAHHBINA 3JIEKTPONPUBO]I BAJIKOB MMATHKJIETHEBOTO cTaHa 630

11 | ABTOMaTH3MpPOBaHHBIN AIEKTPONPUBOJ pazMaThiBaress ctana 2000 xomo1HOM
IPOKATKH

12 | ABTOMaTH3MpPOBaHHBIN AJIEKTPONPUBOJ MeXxaHu3Ma nogbema kpana JCIIL]

13 | ABromarusupoBanHbli ekTponpuBoa Motasiku AHI'TL ITAO «MMK»

14 | ABTomaTu3upoBaHHbIN nekTponpuBo MoTanku ctana 2500 JITI-4 [TAO «MMK»

15 | ABTOMaTH3MpPOBaHHBIN AIEKTPONPUBOJL HAXKUMHOIO ycTpoiicta ctana 5000 JITTL-9
ITAO «MMK»

16 | ABTOMAaTH3MpPOBAHHBIN AIEKTPONPUBOJA I1acTuHYaToro nurarens J10d-5

17 | ABTOMaTHU3UPOBAHHBIN 3JIEKTPONPHUBO] BOJI0UYMIbHOrO ctaHa 2500*6 OAO «bBMK»

18 | ABTOMATH3MPOBAHHBIN AJIEKTPOIIPUBO/L MEXaHU3Ma KayaHHsI KpUCTAJIIN3aTopa
MHJI3

19 | ABromarm3upoBaHHBIN neKkTponpruBo ] kucaopoaHoi ¢ypmsel KKI[ ITAO « MMK»

20 | ABTOMaTU3MPOBAHHBIN NIEKTPONPUBOJ BaJIKOB YepHOBOM KiieTu ctad 370 CITL]

21 | ABTOMaTHU3UPOBAHHBIN AJEKTPONPHUBO]T HAKUMHBIX BUHTOB YEPHOBOW KJIETH CTaHA
2500 JIITI-4 TTAO «MMK)»

22 | ABTOMaTU3MPOBAHHBIN AJIEKTPONPUBOA MoabeMa KuciaopoaHoi hypmsl KKI]

23 | ABTOMaTU3UPOBAHHBIN AIEKTPONPUBO CKUIIOBOTO MOoAbeMa JoMeHHOM neun Nel(

ITAO «MMK»

7.011€HOUHbIE cpeacrea AJisd MpoBEACHUSA l'[pOMQ)KyTO‘lHOﬁ aTTeCTallumn

HpOMe)KYTOLIHaﬂ arrecTanusda UMCCT LCIIbIO ONPECACTIUTE CTCTICHD JOCTHIKCHUS

3aIJIaHUPOBAHHBIX PE3YIHTATOB OOYUEHHMsI 33 OTPEICIICHHBIN MeprUoT 00yUeHUs (CEMeCTp) U
pOBOIUTCS B (hopMe dK3aMeHa H B (hOpMe BBHITIOTHEHHUS M 3aIIUTHI KyPCOBOTO MPOEKTA.




a) HJIaHI/IpyeMLIe pe3yJdbTaThbl Oﬁy‘lel-[l/lﬂ U OICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘-IHOﬁ aTrTreCTanmuu.

CrpyKTypHBII
JIEMEHT
KOMIETEHINH

[Inanupyemsie pe3yabTaThl 00yUeHUs

OneHoyHbIE CpesicTBa

ITK-14 - cioco0HOCTH MPUMEHATH METOAbI M TEXHUYECKHUE CPeICTBA IKCITYATAIIMOHHBIX HCIIBITAHUI U TMATHOCTUKH
3JIEKTPOIHEPTeTHYECKOT0 M DJIEKTPOTEXHUYECKOT0 000PY/10BAHUS

3HaTh

-OCHOBHBIC OIIPCACIICHUS U ITOHATHA IJIA
AIEKTPOOOOPYTOBAHUS METAILTY PTUYECKOM
IMPOMBIIIJICHHOCTH, XapaKTCPUCTUKHU
ABTOMATU3HWPOBAHHBIX 3JICKTPOIIPUBOIOB
¥ OCHOBHOTO 00OpYJIOBaHUS,
MIPUMEHSIEMOTO Ha AJIEKTPHUECKUX
CTAHIUAX U B AJICKTPUUECKUX CETIX

-TEXHOJIOTHYECKUE OCOOEHHOCTH pPadOTHI
OCHOBHBIX IPOM3BOJICTBEHHBIX
MEXaHU3MOB B METAJLTyprHHU, TPEOOBAHUS K
AJIEKTPOIIPUBOIAM

9THUX MCXaHHU3MOB,

MMPUHIUIIBI MMOCTPOCHUSA

ABTOMATU3UPOBAHHBIX  3JIEKTPONPHUBOJIOB
JUTSI METAJLTYPTUYECKOTO TTPOU3BOICTBA

-TUIIOBBIE y3JIbI CUCTEM aBTOMAaTHYECKOIO
peryJaupoBaHus CKOPOCTH B KOMIUIEKTHBIX
3JIEKTPOIPUBOIAX, BBIITYCKAEMbIX
IIPOMBILLIIEHHOCTBIO JJIs1 IPUMEHEHHUS B
METaJTypriH, 0COOCHHOCTH MOCTPOSHUS
CUJIOBOW YaCTH U CUCTEM PETYJIMPOBAHUS

TeopeTnueckre BOMPOCHI TSI OIIEHKU 3HAHUHN 00y4aroluXCs:

VY4er peanabHbIX CBONCTB BEHTUIILHOTO JIEKTponpuBoAa npu nocrpoennu cxeM CAPC B
KOMIUIEKTHBIX 3JIEKTPOMPUBOIAX SISl METAJLTyPrHH.

ABTOMaTU3MPOBAHHBIN 3JEKTPONPHUBO] MEXAHU3MA MTOBOpPOTa KOHBepTepa. KoHCTpyk-
1[Us1, TEXHOJIOTHUsI, TPEOOBAHUS K SJICKTPOMPHUBOIY U UX pEaTU3aIIHsL.

TunoBas cTpyKkTypHasi cxema OJHO30HHOTO PETYJIUPOBAHUS CKOPOCTU B KOMILJIEKTHBIX
ANEKTPONPUBOAAX.

OCHOBHBIE MOHATHSI TEOPUH MPOKATKU. DIEKTPOCUIIOBbIE U KUHEMATUYECKUE MTapaMeT-
PBI TPOKATKH.

TunoBas cTpykTypHas cXeMa JIByX30HHOT'O PEryJIHMpOBaHUSI CKOPOCTH B KOMILJIEKTHBIX
ANEKTPONPUBOAAX.

ABTOMaTU3MPOBAHHBIN AIEKTPONPUBOJ MEXAHU3MA KauaHUs Kpuctaumzaropa MHII3.
TexHonorus, KOHCTPYKIMSI MeXaHU3Ma, TpeOOBaHUS K OICKTPONPHUBOLY U HX
peanuzanus.

Koppektupyromiue ycTpoiicTBa B KOHTYpe CKOPOCTH MPHU ABYX30HHOM PETyJIUPOBa-HUU
CKOpPOCTH.

TexHoNOrMuecKue MpoIecchl U TEXHOIOTHYEeCKoe 000py/I0BaHHE B KOHBEPTEPHBIX IIe-
xax. Obmue TpeboBaHKe K AIEKTPOOOOPYTOBAHUIO.

Koppektupytomue yctpoiictBa B kKoHType DJIC mpu IBYX30HHOM pEryJIMpOBaHUU
CKOpPOCTH.

ABTOMAaTHU3UPOBAHHBIA AJIEKTPOINPUBOJI PEBEPCHUBHBIX CTAHOB TOPSYEH MPOKATKH.
TexHonorust M TeXHOJOrHMYeckoe obOopynoBaHHue. TpebOoBaHHE K 3IEKTPOIPHBOIY
BaJIKOB MPOKAaTHOTO CTaHa.
OCOOEHHOCTH  KOHTYpa MIOTOKA JIBUTATENS] B

peryaupoBaHus BO30YKICHUS




CrpyKTypHBII
JJIEMEHT
KOMIETEHINH

[Inanupyemsie pe3yabTaThl 00yUeHUs

OneHouHbIE CpesicTBA

CKOPOCTH (11 HAMOTOYHO-Pa3MOTOUHBIX
MEXaHU3MOB — CUCTEM aBTOMATHUYECKOTO
PEryIMpOBaHUS HATSXKEHUS),
MEPCIICKTUBHBIC HATIPABIICHUS PA3BUTHS
AJEKTPONPUBOIOB

KOMIUIEKTHBIX 3JIEKTPOIIPUBOAAX.

CAPC peBepcuBHOro crana ropstueii npokarku (6momuHr 1500). Peanmuszanus tpebo-
BaHUM K JICKTPOIPUBOIAM.

PerynupoBaHue SKOpHOTO TOKa JBUTATENs B KOMIUIEKTHBIX 3JIEKTPOIPUBOAX.
ABTOMATU3UPOBAHHBIM 3JEKTPONPUBOJ HENPEPBIBHBIX CTAHOB TOPSYEN IMPOKATKHU.
Tumbl CTaHOB, OCOOECHHOCTH TEXHOJOTHYECKUX PEXKHMOB U TEXHOJIOTHYECKOTO
oOopynoBanusi. TpeboBaHUs K S3JIEKTPONPHUBOJIAM (YUCTOBBIE KIIETH HENPEPHIBHBIX
JIMCTOBBIX CTAHOB rOpsY€l MPOKATKM).

PerynupoBanne cKopocTH IBUraressi B KOMIUIEKTHBIX 3JIEKTPOIIPUBOAAX.

TpeboBaHUs K 3JEKTPONPHBOIY BAJKOB YHMCTOBOM TPYMIBI KJIETEH HEMPEpHIBHOTO
LIMPOKOIIOJIOCHOTIO CTaHa ropsYei MPOKATKU U UX peau3alysl.

PerynupoBanue Bo30y>KI€HUS B KOMIUIEKTHBIX 3JICKTPOIPUBOIAX.

Tumbl cTaHOB XOJIOAHOW MPOKATKHU. TEXHOJOTHYECKHE PEKUMBL. TpeOOBaHMS K DJICK-
TPOIIPUBOIaM HENPEPBIBHBIX JUCTOBBIX CTAHOB XOJIOJAHOMN MPOKATKH.

CAPC crana xomomHoi mpokarku (ctan 630). Peammzanmus TpeboBaHMil K
3JEKTPOINPUBOIAM.

KoHcTpykTrBHBIE 0COOCHHOCTH MpeoOpa3oBaTesiei Ml METALTYPru4ecKOi MPOMBIIII-
JIEHHOCTH

Tunosble pemieHus ISl CUJIOBOW YacTHU AJIEKTPONPUBOAA PEBEPCUBHBIX CTAHOB IPO-
KaTKH U UX OCOOEHHOCTH.

ABTOMAaTU3MPOBAHHBIM  AJIEKTPONPUBOJ MOTAJIKHA CTaHA XOJOJHOW IPOKATKHU.
[TocTpoeHue cucteMbl aBTOMAaTUYECKOTO PETYIUPOBAHMS HATSKEHUSI.

Cxema MeTayulypru4eckoro mpou3BOJCTBA. TE€XHOJIOIMYECKHE OCHOBBI MPOU3BOJICTBA
4yryHa, CTalu, mpokaTa. OCHOBHBIE arperatbl 1 000pyI0BaHHE.

KoHcTpyKTHBHBIE OCOOEHHOCTH JBUTATENEd A METaJITypruuecKoil MpOMBIIUIEHHO-
CTH

Oco0eHHOCTH HMHIUBUAYAJIBHOTO 3JIEKTPONPHBOJA BAJKOB IPOKATHOIO CTaHa.
Perynstopsl BeIpaBHUBaHUS HArpy30K.

Metoauka u3y4eHHMs] aBTOMATHU3MPOBAHHOTO JJIEKTPONPUBOAA METAJLTyprUueCKUX
MallliH U arperaTos.




CrpyKTypHBII

3JIEMEHT [Inanupyemsie pe3yabTaThl 00yUeHUs OreHOYHBIE CpeICTBA
KOMIIETEHIINHU
[IpuMeHeHne 3IIEKTPONPUBOAOB IMEPEMEHHOIO TOKa B Meraurypruu. CkanspHoe M
BEKTOpPHOE peryirpoBanue. CTPYKTYpPHBIE CXEMBI.
YMmetb -COCTaBIIATh (byHKIIMOHATTFHBIC u
IIpakTrueckue 3aaHus:
CTPYKTYPHBIC CXCMbI AT OnpenenuTh apaMeTpsl PeryasTopa ToKa AKOps
aBTOMATH3UPOBaHHBIX SJICKTPOIPUBOLOB H | OnpeenuTh NapaMeTpsl perysIaTopa CKOpOCTH
obopyoBaHus NEeKTpUUecKuX | OnpenenuTs mapaMeTphl perysiTopa Toka BO30YKISHUS
HOJCTAHLUIA U ceTell B MEeTa/LTyprum Omnpenenuts napamerpsl peryisitopa IJC npu 1ByX30HHOM PETyJIUPOBAHUN CKOPOCTH
MPEACIUTh U MOKAa3aTh Ha MEXAHWYECKOM XapaKTEPHUCTHKE BEJIWYMHY CTAaTHUYECKOU
Ompene OKaza a MEXaHMYECKOM XapaKTepUCTUKE BE CTaTUYECKO
-COIIOCTaBUTh TEXHOJOTMYECKHE | IPOCAJKU CKOPOCTH B pa3oMKHYyTOH U 3aMKHyTON CAPC c [I-perynsatopom ckopoctu
0COOEHHOCTH PabOTHI TTPOM3BOICTBEHHBIX [TosicHuTh, KaK (hOPMHUPYETCSI CUTHAI MEepeKIIIoUeHHsI rpynn BeHTuner B TI1
MEXaHW3MOB I TIOCTPOCHHUE CHIIOBOH YacTH HauepTtuth cxemy 3a1aTunka UHTEHCUBHOCTH
Haueptuts cxemy u onpenenuts napamerpsl [I1-perymnstopa
" CUCTEM peryaupoBaHus . .
KoHCTpyKTHBHBIE 0COOEHHOCTH IBUTATEINEH JIJIsl METAJLTYy PriHUeCKOM MPOMBITIIIEHHOCTH
H/ICKTpOTPHBOJIOB KoHcTpykTHBHBIE ~ OCOOCHHOCTH  TIpeoOpasoBarenieldl Il  METaJUTyprU4eCcKOi
MPOMBILIIEHHOCTH
-aHaJIM3UPOBATh paboty
Onpenenuth napametpsl [I-perynsitopa ckopocTu
3JEKTPONPUBOJOB M HX PEKHUMBI B
Onpenenuts napamerpsl [IM-perynstopa ckopoctu
KOHKPETHBIX METaJUTyPrHUECKHUX arperarax
L MEXAHI3MAX Haveptuth mepexoanble mpouecckl pa3roHa asurarens ot 31 ¢ yuerom ocnabieHus
MarHUTHOTO NIOTOKA B IByX30HHOW CUCTEME PETYIUPOBAHUS CKOPOCTH.
Brnaners -BJIaJCTb METOIaMH pacyera | 3ananus Ha peleHue 3a1a4 U3 IpoheCCUOHATBLHONW 00aCTH, KOMIUICKCHBIC 3aJaHUS:
SHEPTrOCUIIOBBIX napaMerpoB | HauepTuTe CTPYKTYpHYIO CXE€My JBUTAaTeNsl IMOCTOSHHOIO TOKAa HE3aBHUCHMOTO

aBTOMaTH3MPOBAHHBIX HJIEKTPOIPUBOIOB B
METaJUTypriu

-METOAMKAMHU pacueTa CWJIOBOH 4YacTu U
CUCTEM PETYJIHUPOBAHUS SJIEKTPOIIPUBOJIOB

-HaBBIKAMH ¥ METOAUKAMH 0000IIeHUS
pe3yIbTaTOB aHajam3a paboTHI

BO30YKIEHUS MPU HEM3MEHHOM MOTOKE BO30YKICHUS.

3anucath GOPMYJIIBI 17151 OTIPEICTICHUS AICKTPOMArHUTHON U DJIEKTPOMEXaHUIECKON
MIOCTOSTHHOM BPEMEHH, CONPOTUBIICHUS IKOPHOU  11e1H, Koaddurmenta cesizu D/1C u
CKOPOCTH BpaIll€HUsl, KOHCTPYKTUBHOW MTOCTOSIHHOM MAIIMHBI IOCTOSSHHOI'O TOKA.

IIpy KakOM COOTHOLIEHHUH 3JIEKTPOMArHUTHON U 3JIEKTPOMEXaHUYECKON ITOCTOSHHBIX
BpPEMEHH JIBUraTellb MOCTOSTHHOTO TOKA HE3aBUCUMOTO BO30YK/I€HUS IPEICTaBISIETCS
Kak KosebarenbHOe 3BeHO. HauepTuthb norapudmuyeckie 4acTOTHbIE XapaKTePUCTHKH
(ammuuTy1HYIO U (ha30BYIO) KOJIEOATEILHOTO 3BEHA.




CrpyKTypHBII
JJIEMEHT
KOMIETEHINH

[Inanupyemsie pe3yabTaThl 00yUeHUs

OneHouHbIE CpesicTBA

COBPEMEHHBIX CUCTEM
aBTOMATU3HPOBAHHBIX JJIEKTPOIPUBOIOB B
METaJLTypruu

Hayeptuth cxeMy peBepCUBHOIO MarHUTHOT'O ITyCKaTesl AJisl yIpaBIeHUs
ACMHXPOHHBIM KOPOTKO3aMKHYTHIM JIBUTATEIICM.

VYka3zatb criocoObl TyCcKa CHHXPOHHBIX JIBUTATEIICH

HadepTuTh ecTecTBEHHYI0 MEXaHUYECKYIO XaPAKTEPUCTUKY JBUTATENS TOCTOSTHHOTO
TOKa HE3aBUCUMOTO BO30YKIECHUS.

HageptuTh peocTaTHble MEXaHMYECKHUE XaPAKTEPUCTUKU JIBUTATEIIS TIOCTOSTHHOTO TOKa
MOCJIEI0BATEIBLHOTO BO30Y KICHUSI.

HadyeptuTh MeXxaHWYECKHE  XapaKTEPUCTUKU  JBHUTATENsl  IMOCTOSHHOTO  TOKa
HE3aBHCHMOT'0 BO30YKACHUS ITPH PA3TUUYHBIX HAMPSDKEHUAX HA €ro SKOpe.

HadepTuTh MeXxaHHUYECKHE XapaKTEPUCTUKU ACHHXPOHHOTO JIBUTATEIIS MPU PA3THUHBIX
4acTOTaxX MUTAIOUIETO HATIPSKEHHUS.

VYka3aTh TOPMO3HBIE PEXUMBI JUISI JIBUTATENss IOCTOSHHOTO TOKAa HE3aBUCHUMOIO
BO30YKIEHUS; IJISl OTUX PEKUMOB HAYEPTUTh MEXAaHUYECKUE XapaKTEPUCTUKH.
HadyeptuTh  MexaHWYECKHE  XapaKTEPUCTUKU  JBUTATENsl  MOCTOSHHOTO  TOKa
HE3aBHCUMOI'0 BO30YXKICHHS B PEKUME JUHAMHUYECKOTO TOPMOKEHUS (TOPMOKEHHS C
HE3aBHCHUMBIM BO30YXKICHHUEM U C CAaMOBO30YXKICHHUEM).

HadgepTuTh MEXaHMUYECKYIO XapaKTCPUCTUKYy ACHHXPOHHOTO [IBUTATENI B PEKAME
JUHAMHYECKOTO TOPMOKEHUSI.

Hageptuth Tpexda3zHyro MOCTOBYIO CXEMY BBITIPSIMIICHHUS. YKa3aTh HOMepa
TUPHUCTOPOB B CXEME B COOTBETCTBUU C MX MOPSAIKOM PabOTHI.

VYka3arh Ha3HAUCHUE CHCTEMBI HMITYJIbCHO — (ha3oBoro ynpasicaus (CUDY).

Kak u3MeHuTCs yrom KOMMYTallUd MPH YBETUYECHUU WHAYKTHUBHOTO COMPOTHBIICHUS
¢a3bel TpanchopmMaTopa.

Kak u3MeHHTCS yrom KOMMYTAIlUU IMPH yBEIMYEHUH TOKA HATPY3KH THUPHUCTOPHOTO
npeoOpa3oBaTes.

HadeptuTh BHEIIHHME  XapaKTePUCTHKU  TMpeoOpa3zoBaTesNis U MEXaHHYECKUE
XapaKTePUCTHKHU TIPUBOIA C YICTOM 30HBI MPEPHIBUCTOTO TOKA. YKa3aTh IPAHUILY 30HBI
MPEPHIBUCTOTO TOKA.

VYka3aTh OCHOBHBIE OCOOCHHOCTH MHBEPTOPHOTO pexnuMa paboThl mpeodpa3zoBaTesl.




CrpyKTypHBII
JJIEMEHT
KOMIETEHINH

[Inanupyemsie pe3yabTaThl 00yUeHUs

OneHouHbIE CpesicTBA

HaueptuTp MexaHMUYECKHE XapaKTEPUCTHKH BEHTWJIBHOTO 3JIEKTPOIPHUBOAA IS
MHBEPTOPHOTO peXHMa pabOThI IpeoOpa3oBaTes.

3anucaTh COOTHOIIEHUE Ul YIVIOB YIPABJICHHS BEHTHJIBHBIX I'PYII PEBEPCHUBHOIO
TUPUCTOPHOTO MpeoOpazoBaTes NPU JTUHEHHOM U HETUHEHHOM COTJIACOBAHUU YTJIOB.
Ha3znauenune mormueckoro mnepekitouaromero ycrpoiictBa (JIITY) B peBepcHBHBIX
TUPUCTOPHBIX TMpPEoOpa3oBaTeNsAX C pPa3leNbHbIM YIPABICHHEM BEHTUIHHBIMH
rpynnamu.

HadyeptuTh MexaHMYECKHE XapaKTEPUCTUKH AJIEKTPONPUBOAA C PEBEPCUBHBIM
TUPUCTOPHBIM IpeoOpa3oBaTeiaeM M MUTaHUS SKOPHOW IeNM JABWUraTesns IpH
UCTIOJBb30BAaHUHU TPeoOpazoBaTesl C pas3leibHbIM YIpPABICHUEM IpU JUHEHHOM U
HEJIMHEHHOM COTIJIaCOBaHUHU YTJIOB.

3anucaTh NepeJaTouHyro (QYHKLIUIO THPUCTOPHOTO MpeodpazoBaress U GopMyIIbl IJis
oTpeeICHUs TapaMeTPOB ATOH Mepe1aTOYHON (DYHKITHH.

YkazaTh TUIBI IPeoOpa30BaTelIs YaCTOTHI IS AJIEKTPOIPUBO/IAa TIEPEMEHHOTO TOKA.
HauepTuTh cHIIOBYI0 CXeMy THPHCTOPHOIO NpeoOpa3oBaTess 4YacTOThl CO 3BEHOM
MIOCTOSIHHOT'O TOKa.

Hadyeptuth cHIOBYyIO cXeMy THPUCTOPHOTO IpeoOpazoBaTeisi 4YacTOThl €
HETOCPECTBEHHON CBA3BIO.

HadyeptuTh BpeMeHHyr0 JuarpaMMy HalpsDKEHHsS Ha BbIXOJE Tpex(asHoro
aBTOHOMHOT'O MHBEPTOpa HANpPsDKEHUS MPU JUIMTEIbHOCTH paboThl TUpUcTOpoB 120
AIL.TPayCOB.

HaueptuTe BpeMeHHyI0 JuarpaMMy HampsDKEHUsT Ha BbIXoJe  Tpex¢a3zHOoro
aBTOHOMHOT'O MHBEPTOpAa HANPSHKEHUS NMPHU JUIMTEIBHOCTU padoThl THpucTopoB 180
3J1.TPayCOB.

HadepTtuTs BpeMEeHHYIO IuarpaMMy HamlpsDKCHHS U1 OJHOW (a3bel mpeoOpa3oBaTels
YacTOThl C HEMOCPEJICTBEHHOM CBsI3bl0, KOTOpas CTPOMTCS Ha OCHOBE TpexdazHou
HYJIEBOW CXEMBI.

Haueptuth (QyHKIMOHAIBHYIO CXE€MYy JABYXKOHTYPHOM CHCTEMbI pEryJIMpOBaHUS
CKOPOCTH C BHYTPEHHUM KOHTYPOM PETyJIMPOBAHUS TOKA.




CrpyKTypHBII
JJIEMEHT
KOMIETEHINH

[Inanupyemsie pe3yabTaThl 00yUeHUs

OneHouHbIE CpesicTBA

HavepTuTh CTpYKTYpHYIO CXE€MYy CHCTEMBI JBYX30HHOTO PEryJIHUPOBAaHUS CKOPOCTH C
3aBUCHMBIM OCIA0JIEHUEM TIOTOKA BO30YXKACHHS JBUTATENss B (DYHKIHUU DJAC SKOPS
JIBUTATEJIS.

Hadeptutps norapuMuueckyro aMIDIUTYyJIHO — YacTOTHYIO Xapakrtepuctuky (JIAUX)
Pa30MKHYTOI'O KOHTYpa, HACTPOEHHOI'O MO MOJYJIbHOMY ONTUMYMY (MUHUMAalbHAs
HEKOMIIEHCHpYeMas IIOCTOssHHAas BpeMeHu 7, ).YKa3zaThb 4YacTOTHl CONpPSKEHHs

yuacTkoB JIAUX.
Haveptuts JIAUX pa3oMKHYTOrO KOHTypa, HACTPOEHHOIO IO CHMMETPHUYHOMY
onTuMyMy (MUHUMAJIbHAs HEKOMIICHCHpyeMas INOCTOsSHHas Bpemenu 7, ). YKa3aTb

4acTOThI conpsKeHUs yuyacTkoB JIAUX.

3anucate 0000meHHYI0 (OpPMYTy ISl OMpEAeNICHUS TepeaaTodyHor (QyHKIH
peryisTopa NpU HACTPOHMKE KOHTYypa IO MOAYJIbHOMY ONTUMYMY B CHCTEMax cC
MOIYMHEHHBIM PETYJIUPOBaHUEM KOOPAMHAT.

HaueptuTe mnepexojiHble MHpOLECCHl TOKA W CKOPOCTH B JBYXKOHTYPHOM cucCTeMe
pEryMpoBaHUsl CKOPOCTH C BHYTPEHHUM KOHTYPOM pETyJIHpPOBaHMUsSI TOKa IIpH
M3MEHEHMH CHUTHAaJIa 3aJJaHUs CKOPOCTH OT 3a/JaTdyuka MHTeHCUBHOCTH (II — perymnsarop
CKOPOCTH).

HaueptuTh mnepexojHble NpOLECCHl TOKA W CKOPOCTH B JBYXKOHTYPHOM cuCTeMe
pEryIMpOBaHUs CKOPOCTH C BHYTPEHHUM KOHTYPOM PETYJIMPOBAaHUS TOKa IpH Habpoce
Harpy3ku (I1 — perynsarop ckopocT).

HaveptuTh nepexojHble MpOLECChl TOKAa M CKOPOCTH B JBYXKOHTYpPHOH cucTeMe
peryjiupoBaHHsl CKOPOCTH C BHYTPEHHHM KOHTYPOM pEryJIMpPOBaHHMs TOKa IpH
M3MEHEHUHU CUTHANA 3aJJaHusl CKOPOCTH OT 3a7aTunka nHTeHcuBHocTH ([T — perynsarop
CKOpOCTH; Ha BXOJI€ PETYJISATOPA CKOPOCTU (PUIIBTP HE YCTAHOBIIEH).

HaveptuTh mnepexojHble MpOLECChl TOKAa M CKOPOCTH B JBYXKOHTYpPHOH cucTteMe
peryiupoBaHHusl CKOPOCTH C BHYTPEHHHM KOHTYPOM pEryJIMpPOBaHHMs ToOKa IpH
M3MEHEHUHU CUTHANA 3aJJaHusl CKOPOCTH OT 3afaTunka nuHTeHcuBHocTH ([T — perynsarop
CKOPOCTH; Ha BXOJI€ PETYJISITOpa CKOPOCTH (DMIIBTP YCTAHOBJIEH).
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[Inanupyemsie pe3yabTaThl 00yUeHUs

OneHouHbIE CpesicTBA

HaueptuTe mnepexojHble NpOLIECCHl TOKA W CKOPOCTH B JBYXKOHTYPHOM cHCTeMe
peryIupoBaHHs CKOPOCTH ¢ BHYTPEHHUM KOHTYPOM PEryJIMPOBaHUS TOKa IpHU Habpoce
Harpy3ku (ITH — perynsarop ckopocTh).

HavepTuTth nepexonHble NpOLECCHl TOKA U CKOPOCTH B CHUCTEME 3JIEKTPOIPHUBOJA C
MOJYMHEHHBIM PETYJIUPOBAHUEM KOOPJUHAT C ABYX30HHBIM PEryJIMPOBAHUEM CKOPOCTH
C 3aBUCHMBIM OCJIa0JIEHHEM IOTOKa B (DYHKIMM 37C SKOPs JBUTATENs MPH pa3roHe
JBUraTeNns 10 MaKCHUMaJbHOM CKOpOCTH (CHIHAl 3aJaHusl CKOPOCTH MOJAeTcs OT
3aJlaTYMKa MHTEHCUBHOCTH, PETYJIATOP CKOPOCTH — IPONOPLHUOHAIBHBIN WU
IIPONOPLMOHATIBHO-MHTErPAJIbHBIN).

IlosicHuTh Ha3HauU€HHE KOPPEKTHPYIOIIETO0 YCTPOMCTBA B KOHTYpE PpEryJUpOBaHUs
CKOPOCTH IIPH IByX30HHOM PETyJIMPOBAaHUM CKOPOCTHU BPALICHUS ABUraTEIs.

[TosicHuTh Ha3HaYEHHE KOPPEKTHUPYIOIIErO YCTPOWCTBA B KOHTYPE PETYJINPOBAHUS JIC
AKOPSI TP JBYX30HHOM PETYJIUPOBAHUU CKOPOCTH BPAIIEHUS IBUTATEIISL.

[TosicHuTh, ¢ KakoW IeNbI0 BKIIOYAeTCs (DYHKIMOHAIBHBIA MpeoOpa3oBaTeNb B LIEMb
00paTHON CBA3M MO TOKY BO30Y>KIEHMs JBUTATENs IPU JBYX30HHOM DPErYyJIMPOBAHUU
CKOPOCTH.

Crioco0b1 KoppeKIuH KodhUIMEeHTA Mepeadn PEerysiTopa CKOPOCTH MPH U3MEHEHUH
MarHuTHOT'O MOTOKA JABUraTess (HAYepTUTh CXEMBI).

CriocoOb1 KOppeKIuH KO3 HUIMEHTA MTepeadn peryisiTopa 3¢ MpH U3MEHEHUH
MarHuTHOT'O MOTOKA JABUraTess (HAYepTUTh CXEMBI).

VYka3aTb OCHOBHbIE TPEOOBAHHUS K 3JIEKTPOIPUBOY MEXaHH3Ma IIOBOPOTa KOHBEPTEpA.
VYKa3aTh OCHOBHBIE TPEOOBAaHUS K 3JEKTPONPHUBOIY MEXaHU3Ma MepeMEIICHUs GypPMBI.
VYkazaTh OCHOBHBIE TpeOOBaHUS K DJEKTPONPUBOLY MEXaHHW3Ma KadaHUs
KpHUCTaNIN3aTOPa MAIIMHBI HEMPEPHIBHOT'O JINThS 3aTOTOBOK.

VYka3aTb OCHOBHBIE TPEOOBAHUS K AJIEKTPONPUBOAY TAHYIIEH KJIETU (TSAHYLIUX POJIHUKOB)
MalllMHbl HEMPEPHIBHOT'O JINThSI 3aTOTOBOK.

VYka3aTb OCHOBHBIE TPEOOBaHHUS K AJIEKTPONPUBOAY MEXaHHU3Ma ra30pe3Ku MalluHbI
HENPEPHIBHOT'O JINThS 3aTOTOBOK.

HavepTuTh KauecTBEHHYIO 3aBUCHMOCTh MOMEHTA COMPOTHUBIICHUSI Ha Bally JBUTATENs
OT yIJla IOBOPOTA KOHBEPTEPA.
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HauepTuTh KauecTBEHHYIO 3aBUCUMOCTh MOMEHTA CONPOTHBIICHUS HA Bally JBUraTels
OT KOJIMYECTBA METaJlJIa B KOHBEpTEpe (MPH Pa3IMYHbIX yIIax MOBOPOTA).

Haueptutes 1nukiorpamMmy paOOThl 3JIEKTPONPUBOJA KOHBEpTEpa M yKas3aTh
BBITOJIHSIEMbBIE OTIEPALIUH.

C kako menpl0 Ui MEXaHM3Ma  IIOBOpOTAa  KOHBEPTOpa  MPHUMEHSIOT
MHOT'OJIBUTATENIbHBIN 3JIEKTPOIPUBO/I.

HaudepTuTh 3aBHCHMOCTb MOMEHTA COIPOTUBIICHHS HA BaJly OT BPEMEHH JJI1 MEXaHHU3Ma
kpuctaimuzaropa MHJI3.

HauepTtuTh TaxorpamMmy M Harpy3o4HylO AMarpammy JAjsl IVIABHOTO JIEKTPOIPHUBOAA
OOMUHTA.

IlepeuncanTs OCHOBHBIE TPEOOBAHUS K AJIEKTPOIPUBOLY BAJIKOB OJFOMMHIA.

VYKazaTh OCHOBHBIE OCOOCHHOCTM HWHAMBHIYaJbHOTO 3JIEKTPOIPHUBOAA  BAJIKOB
OJIIOMUHTA.

Haueptute TaxorpaMMy M Harpy304Hyl0 JIuarpaMMmy TJIaBHOTO 3JIEKTPONPHUBOIA
YHCTOBOM KJIETH HENIPEPBIBHOTO JIUCTOBOIO CTaHA ropsYel MPOKaTKH.

[lepeuncanTh OCHOBHbIE TPeOOBAHUS K SJIEKTPONPHUBOJY BaJIKOB YHMCTOBBIX KJeTeH
HENPEPHIBHOIO JIUCTOBOTO CTaHA TOpsiuei MPOKATKH.

YKa3aTh OCHOBHBIE THIIbI CTAHOB XOJIOJHOM MTPOKATKU.

VYka3aTh TEXHOJIOTMYECKHE MPOLECCHI U1l HEMPEPHIBHOIO JIMUCTOBOTO CTaHA XOJIOIHON
MIPOKATKU.

VYka3arbh TEXHOJIOTMYECKHE MTPOLIECCHI ISl PEBEPCUBHOIO CTaHa XOJIOJHOM MPOKATKU.
HadeptuTh TaxorpaMmy M Harpy3o4yHylO Juarpammy JUis 3JE€KTPONPHBOJA BaJIKOB
KJIETH HETIPEPHIBHOTO JINCTOBOI'O CTaHA XOJIOJAHON MPOKATKH.

HaudepTuTh 3aBUCUMOCTH YIJIOBOW CKOPOCTH BpallleHHs OapabaHa, TMHEHHON CKOpOCTH
JIBUKEHMSI TPOKAThIBAEMOI'O MeETajla, MOMEHTa, Pa3BUBAEMOI0 JBUIATEJEM, TOKa
SKOPHOM Lleny JBUTaTels OT AUaMeTpa pyJIOHa AJIsl MOTAJIKU HENPEPHIBHOTO JIUCTOBOTO
CTaHa XOJIOIHOM IPOKATKHU.

HadepTuTh 3aBUCUMOCTB YIJIOBOW CKOPOCTH BpallleHHs OapabaHa, TMHEHHON CKOpOCTH
JBUKEHMsI TPOKATHIBAEMOI'0 MeETalyla, MOMEHTA, Pa3BUBAEMOI0 JBUIATEJEM, TOKa
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[Inanupyemsie pe3yabTaThl 00yUeHUs

OreHOYHBIE CpeICTBA

SAKOPHOW LIETIM JBUTATENS OT BPEMEHHU Ul MOTAJIKH HEMPEPBIBHOTO JMCTOBOTO CTaHA
ropsiye IpOKaTKU.

[lepeuncnnTh OCHOBHBIE TPeOOBaHUS, MPEIBIBIAEMBIE K 3JIEKTPOIPHUBOAY MOTAJIKU
JIMCTOBOI'O CTaHA XOJIOIHOM MPOKATKH.

C KaKoH LeIbI0 B CUCTEMY PETYJIUPOBAHUS HATSYKEHUS ITOJIOCHI 1JI1 MOTAJIKU JTUCTOBOTO
CTaHa XOJIOJHOM MPOKATKU BBOJAAT y3€J1 KOMIIEHCAIIUN INHAMUYECKOTO TOKA.
HageptuTh TaxorpamMmy ¥ Harpy304Hyo AMArpaMMy Ul 3JEKTPONPUBOIA HAKUMHOIO
YCTpOICTBa KJIETH IPOKATHOT'O CTaHa (PEBEPCUBHBIN CTaH ropsyeil MpOKaTKH, YUCTOBAS
rpymnmna KieTeil HepepbIBHOIO JIUCTOBOIO CTaHa ropsiuel MpOKaTKH).

[lepeuncanTb OCHOBHBIE TPEOOBAHMS K 3JIEKTPOIIPUBOAY HAXMMHOTO YCTPOHCTBA KIETH
MIPOKATHOTO CcTaHa (PEBEPCUBHBIN CTaH TOpsSYeH MPOKATKH, YACTOBAs TPyIMIa KIETeH
HENPEPBIBHOIO JIMCTOBOI'O CTaHA TOpsiuei IPOKATKH).




0) Ilopsinoxk mnpoBeaeHUs] NMPOMEKYTOYHON aTTeCTAllMU, MOKA3aTeJId U KPUTEPHH
OlleHUBAHMSI.

[IpoMexyTouHas arTecTalys MO TUCIHUILUIMHE «DJIEKTPOOOOpYyAOBaHHE HCTOYHHKOB
DHEPTUH, DIEKTPUYECKUX CeTed W MPOMBIIUICHHBIX MPEINPUATHID BKIIOYAET TEOPETUYECKHE
BOMPOCHI, MTO3BOJISIIONINE OLIEHUTh YPOBEHb YCBOCHHs 00YYaIOIMIMMUCS 3HAHHUM, ¥ TIPAKTHYECKUE
3aJ]aHus, BBISIBIISIONINE CTETICHb C(OOPMUPOBAHHOCTH YMEHUH M BIIQJCHUH, IPOBOAUTCS B hopMe
JK3aMeHa.

DK3aMeH MO0 JaHHOM IUCIMILIMHE MPOBOJUTCS B YCTHOW (popMe 1O dK3aMeHAIMOHHBIM
ouneram, KaXIbId M3 KOTOPHIX BKIIOYAET 2 TEOPETHYECKHX BOIPOCAa M OJHO MPAKTUYECKOE
3a/laHue.

IMoka3aTe/ 1y U KPUTEPUH OLlEHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 0amtoB) — 00ydarOmMiCcsl TEMOHCTPUPYET BBHICOKHN YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CHUCTEMaTH4ecKoe M TIyOOoKoe 3HaHHE
y4eOHOTO MaTepuasia, CBOOOJHO BBITIONHSAET TMPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUPYET
3HAHUSMH, YMEHUSIMH, TPUMEHSET UX B CUTYalUsIX IOBBIIIICHHON CII0KHOCTH.

— Ha OIEHKY «Xopomo» (4 Oamia) — oOydJarouuiicss IeMOHCTPUPYET CPEIHUNM YPOBEHBb
c(OpMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHUS, YMEHHUS OCBOEHBI, HO JOIyCKAIOTCS
HE3HAYNTENIbHbIC OMIMOKN, HETOYHOCTH, 3aTPyIHEHHS IPU aHAJTUTUIECKHUX OTIepaIHsX, TEpEeHOCe
3HAHWUW U YMEHUU Ha HOBbIE, HECTAaHAAPTHBIC CUTYaIUH.

— Ha OIICHKY «YyJIOBJIETBOPUTEJBbHO» (3 Oamia) — oOydYaromMiics IEeMOHCTPHUPYET
MOPOTOBBI YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIIUI: B XOJI€ KOHTPOJIBHBIX MEPONPUATUN
JIOITyCKAIOTCS OINMOKH, TPOSIBISAETCS OTCYTCTBHE OTICIbHBIX 3HAHWH, YMEHH, HaBBIKOB,
00y4JaroIIMNACsA HCIBITHIBACT 3HAYUTENbHBIC 3aTPYJHEHHUS TpPHU ONEPHUPOBAHUM 3HAHUSMHU U
YMEHHUSIMU NP UX NIEPEHOCE Ha HOBBIE CUTYAlIUH.

— Ha OIIEHKY «HEeY/0BJIETBOPUTEILHOY (2 6aiia) — 00yJaromuics AeMOHCTPUPYET 3HAHUS
He Oonee 20% TEOPETHUYECKOrO0 MaTepHuala, JOIYCKAeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET
MOKa3aTh MHTEJUIEKTYaJIbHble HABBIKU PELICHHSI MPOCTHIX 3a]1a4.

— Ha OILIGHKY «HEeYI0BJIeTBOPHUTEeNbHO» (1 Oamn) — oOydaromuiics He MOXKET IOKa3aTh
3HaHHS Ha YPOBHE BOCIPOU3BEACHUS U OOBACHEHUS HHPOpMAIMM, HE MOXET I[0Ka3aTh
MHTEJUICKTYaJIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

KypcoBoii mpoekT BBIMOIHAETCS IMOJA PYKOBOJACTBOM IMpEToJaBaTelisi, B MPOIECCE €ro
HaMKCaHUs 00YyYarOIIUIiCs pa3BUBAaeT HABBIKM K HAaydHOW paboTe, 3aKperuisisi U OJHOBPEMEHHO
pacimpsis 3HaHuUs, OJIyUYEHHbIE IPU U3YUEHUH Kypca « ABTOMATU3UPOBAHHBIN AJIEKTPONPUBOJ B
COBPEMEHHBIX TEXHOJIOTHSIX». [IpH BBIMOIHEHUH KypCOBOTO IMPOEKTa OOyYaIOUIMHCS TOJHKECH
[0Ka3aTh CBOE yMEHHE padoTaTh ¢ HOPMATHBHBIM MaTEepHaOM M JAPYTHMH JIUTEpPATypPHBIMH
UCTOYHHMKAaMH, a TaKKe BO3MOXHOCTh CHUCTEMATHU3UPOBATh W aHAIU3UPOBATh (DaKTUUCCKHIA
MaTepHral U CaMOCTOATCIIBHO TBOPYCCKU €TO OCMBICIINBATh.

B mpouecce HammcaHHs KypcOBOTO TPOEKTa OOYYArOIIMICS JOJDKEH pa3o0parbes B
TEOPETUIECKUX BOMPOCaX M30paHHOU TEMBbI, CAMOCTOSATEIHHO MPOAHATH3UPOBATH IPAKTHUECKUN
MaTtepua, pazooparh 1 000CHOBATh MPAKTUIECKUE TTPEIITOKCHHUS.

IToxa3aTe/n U KpUTePHH OLCHNBAHUS KYPCOBOil padoThI:

— Ha OLEHKY «OTJH4YHO» (5 0aymioB) — paOoTa BBHINOJHEHA B COOTBETCTBUU C 3aJJaHUEM,
00yJaroIIMICs TOKa3bIBACT BEICOKUH YPOBEHb 3HAHUH HE TOJIBKO Ha YPOBHE BOCIIPOM3BEICHHS U
o0bsicHeHUs! MH(pOpPMAIMM, HO M HMHTEUICKTYaJbHbIC HABBIKM pEIIeHHs NpoljeM U 3anad,
HaXO0XJICHHUS YHUKAJIBHBIX OTBETOB K IIPpo0IeMaM, OIICHKN U BEIHECCHHSI KPUTHIECKUX CY)KICHUH;

— Ha OLCHKY «Xopomo» (4 Gamra) — paGoTa BBINOJIHEHA B COOTBETCTBHM C 3aJJaHHEM,
00yJaroNMiicsl TOKa3bIBAaeT 3HAHUS HE TOJIBKO HA YPOBHE BOCIPOW3BEACHUS U OOBSCHEHUS



UHPOPMALIMK, HO M HMHTEIUICKTyalbHbIE HAaBBIKM pEIICHHUs NpoOjeM M 3amad, HaXOXKICHHUS
YHUKaJIbHBIX OTBETOB K MpodiIemMam;

— Ha OIICHKY «YyJI0BJIETBOPUTEJbHO» (3 0Oamia) — paboTa BHITIOJIHEHA B COOTBETCTBUH C
3a/laHueM, OOydalolIUiCsl TMOKA3bIBAeT 3HAHUS Ha YPOBHE BOCIPOU3BENEHUS U OOBACHEHUS
MH(POPMALINH, HHTEIUIEKTyalIbHBIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OIICHKY «HeY/0BJIETBOPHUTEJBLHO» (2 Oaina) — 3ajaHue MpernoaBaTelis BBHIIIOTHEHO
YaCTUYHO, B TPOIIECCE 3aIIUTHl Pa0OTHI 00YyYaIOUIUNCS TOMYCKAET CYIIECTBEHHBIC OIIMOKH, HE
MOJKET TIOKa3aTh MHTEJUIEKTYyaIbHbIC HABBIKH PEIICHUSI TIOCTABICHHOM 3a/1a4u.

— Ha OLEHKY «HeyI0BJeTBOpPUTeabHO» (1 Oamn) — 3agaHue mpernojaBatess BHIIIOIHEHO
YaCTHYHO, OOYYalOUIMiics HE MOXKET BOCIPOU3BECTH M OOBSCHUTH COJEp:KaHHE, HE MOXKET
M0KAa3aTh MHTEJVIEKTYaJIbHbIE HABBIKU PELICHUSI IOCTaBICHHOM 3a1a4u.

7. Y4eOHO-MeTOoAMYeCcKoe M HH(POPMALMOHHOE o0ecneyeHue TUCHMIINHBI

a) OcHoBHas1 IMTEpaTypa:

1. Anues, M. M. DNCKTPOTEXHUKA U JICKTPOOOOPYJOBaHUE: 0Aa30BbIE OCHOBHI | yUeOHOE
noco6wue utst By3oB / U. Y. AnneB. — 5-¢ w3 ., uictip. u gorm. — Mocksa : M3garenscTBo FOpaiiT,
2020. — 291 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-04254-2. — Tekcr :
atekrporubii // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/453588 (maTa oOpamieHus:
27.10.2020).

2 Ocmpeyos, B. H. DnexTponpuBo U 3JIEKTPOOOOPYIOBAHUE ;| YIEOHUK U MPAKTUKYM
s By30B / B. H. Octpenios, A. B. [Tanuusin. — Mocksa : U3natensctBo FOpaiit, 2020. —

212 ¢. — (Beicmiee o6pazoBanue). — ISBN 978-5-534-02840-9. — Texkcr : anekTponHsiii / DbC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/452665 (nata oopamenus: 27.10.2020).

0)/lonosiHUTEIbHAS JIUTEpPaTypa

1. Aruapona, T.B. DnekTpocHabxeHre U JIEKTPOOOOPYI0BAHHUE 3IaHUA U COOPY KCHHUI
[OnexTponnslii pecype]: Yuebnuk / T.B. AnuapoBa, M.A. Pamesckas, E.Jl. CreGynoBa. - M.:
®opym: HUL[ Huadpa-M, 2012. - 416 c.: - (Bwicmee oOGpazoBanue). — Pexxum pocrtyna:
http: //www.znanium.com/bookread.php?book=326458. — 3arnaBue c skpana. - ISBN 978-5-
91134-672-0.

2. Mockanenko, B.B. Cuctembl aBTOMaTH3UPOBAHHOI'O YIIPABJIEHUS 3JIEKTPOIIPUBOA
[Tekcr] : YueOnuk / B.B. Mockanenko. - M.: HUL] UH®PA-M, 2014. - 208 c.: 60x90 1/16. -
(Cpennee npodeccronanbHoe 00pa3zoBaHue). (MIEPEIUIET) — PEKUM JOCTYTIA:
http://znanium.com/index.php?logout - 3arnaBue c 3xpana - ISBN 978-5-16-005116-1 =1

3.®pomnos, B.f. YerpoiicTBa cuIo0BOM 3JIEKTPOHUKH U NMPE0OPa30BATEIBHON TEXHUKH C
Pa30MKHYTBIMH W 3aMKHYTBIMH CUCTEMaMU yrpasiieHus B cpene Matlab — Simulink : ygeGHOe
noco6ue / B.S1. ®ponos, B.B. CmopoanaoB. — 2-¢ u3n., crep. — Cankrt-IletrepOypr : Jlans, 2018.
— 332 ¢. — ISBN 978-5-8114-2583-9. — TekcT : 27eKTPOHHBIN // DIEKTPOHHO-OMOINOTEYHAS
cuctema «Jlanby : [caiiT]. — URL: https://e.lanbook.com/book/106890 . — Pexwum mocryna: amus
aBTOpU3. MOJIb30BATEIICH.

4.®ponos, FO.M. Perynupyemblii aCHHXPOHHBIA 3JIEKTPONPUBOA @ yueOHoe mocobue /
FO.M. ®pomnos, B.I1. [llenskun. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2018. — 464 c.
— ISBN 978-5-8114-2177-0. — TekcT : 37eKTPOHHBIN // DIEKTPOHHO-OUOIHOTEUHAs CH-CTEMa
«JIanbpy : [caiit]. — URL: https://e.lanbook.com/book/102251 . — Pexxum noctyma: it aBTOPH3.
MIOJIb30BaTENEN.

5.®ypcos, B.b. MoaenupoBanue mekTponpuBoaa : yaednoe nmocodue / B.b. ®ypcoB. —




2-e w3x., uctp. u nor. — Cankr-IlerepOypr : Jlanp, 2019. — 220 c. — ISBN 978-5-8114-3566-
1. — Tekcr : 3nekTpoHHBIHN // DnekTpoHHO-OnbnuoTeuHas cucrema «Jlanpy : [caifr]. — URL:
https://e.lanbook.com/book/121467 . — Pexwum qocTy-na: 1t aBTOPH3. MOJIb30BATEICH.
6.Tepéxun, B.b. KomnbrotepHoe MoienupoBaHue CUCTEM JIEKTpONpUBoa: Y4yeOHoe
nocobue / Tepéxun B.b., [lementbes FO.H. - Tomck:M31-Bo ToMCKOTO MOJTUTEX. YHUBEP-CUTETA,
2015. - 307 c.: ISBN 978-5-4387-0558-1 - Tekcr : onexrponHsld. - URL:
http://znanium.com/catalog/product/701804 - Pexxum moctyma: Juisi aBTOPH3. ITOJTB30BATEIICH.

B) MeToanueckue peKOMeHaallul

[oxuH, B.B. ABTOMaTU3MpPOBAaHHBINA 3JIEKTPONPHUBOJ MEXaHU3MOB METAJLTyprH4ecKOro
IPOM3BOJICTBA [DNEKTPOHHBIH pecypc] : ydueOHoe mocobue / B.B.IlloxmH, A.C.CapBapos. -
®I'bOY BIIO «MarHutoropckuii rocyJapCTBEHHBIM TeXHUYeCKui yHuBepcuteT um. [.H.
HocoBa». - M.: ®I'VII HTL «Wudopmpeructpy», 2013. Neroc.peructpamuu 0321302198
http://magtu.ru:8085/marcweb2/Found.asp - Pexxum goctyma: /s aBTOpu3. MOJIb30BaTENCH.

r) lIporpammHoe o0ecnieyeHne U HHTEPHET-PEeCypPChI:

1. Ympasisiemble ipeoOpa3oBaTeId U UX KOMIIOHSHTHI JIJISI CHCTEM JICKTPOTIPHUBOIOB
MEPEeMEHHOT0 TOKa: Www.automation-drives.ru, www.schneider—electric.ru , www.omron.com ,
www.bosclirexroth.ru , www.yaskawa.com , www.ab.com , www.mitsubishi-automation.com ,
www.keb.de , www.lenze.de , www.vacon.com , www.danfoss.ru , www.alstom.com ,
www.sew-eurodrive.ru , www.flender.com , www.abb.com , www.rakurs.com , www.bcc.ru

2. BBICOKOBOJIBTHBIC AIEKTPOIIPUBOIBI: WWW.automation-drives.ru, www.ab.com ,
www.mitsubishi-automation.com , www.alstom.com , www.abb.com, www.rakurs.com ,
www.bcc.ru

3. DnekTpoJBUTATENd U MOTOP-PEAYyKTOPBI: WwWw.automation-drives.ru, www.omron.com
www.bosclirexroth.ru, www.heidenhain.com , www.fagorautomation.ru, www.ab.com,
www.yaskawa.com , www.keb.de , www.lenze.de, www.danfoss.ru , www.baumueller.com ,
www.sew-eurodrive.ru , www.flender.com , www.abb.com, www.reduktor.ru , www.eldin.ru ,
WWW.vemz.ru, www.automation-drives.ru, www.omron.com , www.bosclirexroth.ru,
www.heidenhain.com , www.fagorautomation.ru, www.ab.com, www.yaskawa.com ,
www.keb.de , www.lenze.de, www.danfoss.ru , www.baumueller.com , www.sew-eurodrive.ru ,
www.flender.com , www.abb.com, www.reduktor.ru , www.eldin.ru , www.vemz.ru

4. CpencrBa MOJECPHHU3AIUH CYIIECTBYIOIIUX IEKTPOIPUBOIOB MOCTOSHHOTO TOKA:
www.automation-drives.ru

IIporpammHoe o6ecneyenne

Haumenosanue 110 Ne torosopa Cpok neiicTBUS IULEH3UU
MS Windows K-171-09 ot 18.10.2009 Gecepouro
7(benopenk)

MS Office

2007(Benoperx) K-171-09 ot 18.10.2009 OeccpouHo
STATISTICA K-169-09 ot 16.11.2009 BeccpouHo
v.6(benopenk)

IIpodeccuonanbHble 6a3b1 JAHHBIX H HH(POPMAIMOHHBIE CIPABOYHBIE CHCTEMBI
HasBanue kypca Ccbuika

HanumonansHast nH(pOpMaMOHHO-

aHajMTHYeCKas cucrema — Poccuiickuit unmexc|URL: https://elibrary.ru/project risc.asp

HayuHoro niuruposadus (PMTHII)




[TouckoBas cucrema Axanemus Google (Google

Scholar)

URL.: https://scholar.google.ru/

Wndpopmanmonnas cuctema - ExuHoe OKHO
JIOCTYTIa K MH(MOPMAILIMOHHBIM pecypcaM

URL: http://window.edu.ru/

8. MaTrepuajibHO-TeXHUYECKOE o0ecredeHne TN CIUNIUHbI

MaTepHaano—TeXHqucxoe obecneyeHne JUCHUITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHUE AyJAUTOPUHN

OcHalleHue ayuTopuu

Aynutopus ISl JIEKIIMOHHBIX
3aHATUN

Jlocka, MyJIbTUMETMUHBIN TPOEKTOP, IKPaH,
MYJIbTUMEUIHBIE CPECTBA XPAaHEHMS], IEpEladl U
MpeCTaBIeHU HHPOPMALUK C BbIX010oM B MlHTEpHET

AynuTtopust 1151 TPaKTUYECKUX
3aHATUNA

Jlocka, MyJIbTUMEIMUHBIN ITPOEKTOP, IKPaH,
MYJIbTUMEIUNHBIE CPECTBA XPAHECHMS, IEPEIaYu U
NIpeCTaBICHNUs HHPOPMALIUU C BbIX010M B MIHTEepHeT

AyIUATOPUU ISl CAMOCTOATEIBHOM
paboThI: KOMITBIOTEPHBIE KIIACCHI;
YUTAIBHBINA 3471 OMOJIMOTEKH

[TepconanpHbie KOMITBIOTEPHI ¢ TakeToM MS Office,
BbBIXOJ0M B I/IHTepHeT " C JOCTYIIOM B DJICKTPOHHYIO
“H(pOPMAITMOHHO-00PA30BATENBHYIO CPETY
YHUBEPCUTETA

AyauTtopuu AJis TPyIIOBBIX U
VHIUBUYaJIbHbBIX KOHCYJIbTALIHM,
TEKYILEro KOHTPOJIS U
MIPOMEKYTOYHON aTTECTALMU

[TepconanpHbie KOMITBIOTEPHI ¢ TakeToM MS Office,
BbBIXOJ0M B I/IHTepHeT " C JOCTYIIOM B DJICKTPOHHYIO
“H(pOPMAITMOHHO-00PA30BATENBHYIO CPETY
YHUBEPCUTETA

[Tomerenne It XpaHEHHS U
PO UTAKTHIECKOTO 00CTyKUBAHUS
y4eOHOT0 000pyTOBaHHMS

Crennaku 151 XpaHEHHs! yIeOHO-HATTISTHBIX
MocoOuil 1 y4eOHO-METOIUIECKON TOKYMEHTAIIUN




