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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb paucumnnuHbl: Mcnonb3oBaTb pacYETHO-NPOEKTHOM W MNPOEKTHO-KOHCTPYKTOPCKON AeATenbHOCTU
COCTaBnATb 3afjaHWe Ha pas3paboTKy MNPOEKTHbIX peleHnn W MpPoBOAUTb TEXHUYECKME OCHOBHblE  3aKOHbI
€CTEeCTBEHHOHAYYHbIX AMCUMMNAMH B nNpodeccuoHanbHoOn OeATenbHOCTU, pacyeTbl MO MPOEKTaM C MCMoSib30BaHWEM
NPYKNagHoro NporpaMMHOro obecneyeHus.

CnocobHOCTb OpraHuM3oBaTb B pamMKax MPOU3BOACTBEHHO TEXHOMOMMYECKOW OEeATENbHOCTM MOHTaX, Hanagky,
3KCNnyaTaumio U PEMOHT  3HeproTexHornornyeckoro obopyaoBaHus.

1.2 3apgavum gUCLUMUNIIUHBI:

OucumnnuHa oTHocuTcs Kk 6a3oBon YacTn obpasoBaTenbHON NPOrpamMMbi.

OucumnnuHa nocssilleHa M3y4eHWo LUMGPOBOro YMpaBrieHUs 3NeKTpUYeCcKMMU cucTemMamMm W MallnHamm
TENSO3HEPreTUYECKOM OTpacnn, OCHOB MPOEKTMPOBAHUS CUCTEM aBTOMATUYECKOrO YMpaBreHUs TEeXHONOMMYecKUmu
npoleccamu, a Takke OCBOEHMIO CTPYKTYPHbIX KOMMOHEHTOB CUCTEM aBTOMAaTMYECKOro ynpasfieHUs U perynupoBaHuUS.
lMpu ocBoeHUM ANCUMNMUHBI CTYOAEHT NpUOBpeTaeT HaBblKM KOHCTPYMPOBaHWS CUCTEM PEerynupoBaHus U yrpaBreHus
OCHOBHbIMM Mpoueccamn B TEMMO3HepreTuke, TeNNOTEXHUKE U TENNOTEXHOMNOMNSX.

1.3 TpeboBaHMA K NpegBapuUTeribHOW NMOArOTOBKEe OOy4aloLierocs:
MpenBaputenbHas NoArotoBka npegnonaraeT Co3daHne OCHOBbI Afst (POPMUPOBAHMSA KOMMNETEHLMA, YKa3aHHbIX
B M. 2, NpY NU3YyYEHUN AUCLUMNIINH:

CoBpeMeHHbIe TEXHOMNOMMN YrpaBeHns
CoBpeMeHHble NPobnemMbl 3NEeKTPOSIHEPreTUKN N SNEKTPOTEXHUKM
YnpaeneHue npoekramu

2 KOMNETEHLUWN OBYYAIOLLEIroCcA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMIIUHDbI

MK-3: CnocobeH KOHTponupoBaThb pa3paboTKy NpoeKTa CUCTEMbI INIeKTPONpMBoOAA

3HaTb: NOMHbLIN LUK CO34aHus COBPEMEHHOIO «UHTEeJNEeKTyalribHOro» wusgenud, a Takke nporpamvmHoe obecneyeHne
CcuUcTtem ynpasleHusa

YMeTb: yMeTb NpeobpasoBbiBaTh «3NEKTPUYECTBO» B pearibHble MexaHU4Yeckue nepemeLleHnst ¢ 3afaHHoN BbiCTpOTOoN 1
TOYHOCTbIO, CO3aBaTb «YMHbIE» YCTPONCTBA OOHLEKTOB TEMOIHEPrETUYECKON OTpaCciv U CBS3bIBaTb UX B €AMHYIO CETb

Bnapetb: Bnagetb npvemMamu KOHCTPYMPOBAHUS MEXaTPOHHbLIX M3Oenvi OOBLEeKTOB TEenno3HepreTMYeckon oTpacnu,
BNageTb HabopoM NPUHUUMNOB AMis ObICTPOro co3gaHus NPOTOTUMOB TEMO3HEPreTMYECKUX 0OBEKTOB «ByayLiero»




3 COOAEPXAHUE OANCLUMITIUHbI

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

KoHTakTHas
paboTta

Jlek.
(4acel)

Mp.
(yackr)

CP
(4acnl)

Paspen 1. CTpykTypa UM MexaHU3Mbl YrpaBreHust
TEXHOJIOTMYECKMMMU MPOLIECCAMM M SHEPTOCUCTEMaMM

Tema 1. TexHnyeckas 6asa aHepreTvku: TonnueHas 6asa,
3HEeproMallMHOCTPOEHNE, reHepauus, anekTponepenavda,
onepaTuBHO-ANCNETYEPCKOE YyrpaBneHue.

Tema 2. ®yHKUMOHaNbHas CTPYyKTypa SHEProcUCTeEMbI.
CTpyktypa cpegctB  aBTomMatusauMm B cucTemax
ynpaenenuns. Buabl BO3MmyLllalwWmx M ynpasnsowmx
BO34ENCTBUN.

Pazgen 2. OnepaTMBHO-gUCMNETYEPCKOE  YyNpaBreHune
T3C u opyrMMu TEMNO3HEPreTUYECKNMN 0ObEKTaMM

Tema 3. OpraHusauus onepaTUBHO-AUCNETYEPCKOro
ynpaeneHus TOC u  ApyrMx  TENNO3HEPreTUYeckunx
00bekToB.  OHeprobrnok kak oObEeKT  ynpaBneHus.
MoHsATMe dyHkunoHansHon rpynnbl (PI) u nogrpynnbl
(PIIN) TexHonornyeckoro 060pygoBaHNUS.

Tema 4. CoctaB Ol koTna, TypbuHbl 1 BCnoMoraTenbHOro
obopynosaHusa. OpraHusaums ynpaeneHuss Ha ocHoBe I
paboTon 6rnoka, napoBbIMU 1 BOAOrPENHBIMIU KOTNaMMU.

Tema 5. AnropyTMmusaums  npouenypbl  MPUHATUSA
peweHnss  No  yhnpaBneHuo.  ABTOMaTU3MpOBaHHOE
pabouyee wmecto (APM) onepatopa 9Heprobnoka,
NMapoBbIX W  BOAOIPEMHbIX  KOTMOB, BO34YXOAYBHbIX
CTaHUUR. OcCHOBHblE  MOHATUSA n  onpegeneHus.
OcHOBHble Mnoka3aTenu oOnepaTtMBHOW  3arpy>XEHHOCTU
OeXypHoro nepcoHana.

Pasnen 3. ABTOMaTU3NPOBAHHbIE MeXaTPOHHble
KOMMOHEHTbl CUCTEM  YMPaBIIEHUS  TEXHOJIOTMYECKUMM
npoueccamm (ACY TI1) aHepreTu4eckon otTpacnu

Tema 6. ACY TIl kak cuctema ynpaBneHus eauHbIM
TEXHONOMMYECKUM npoLeccom (Ha npumepe
aHeprobnoka). [lpeMmyliectBa MO  CPaBHEHMIO C
cucTemMamMn  perynmpoBaHus  OTAENbHbLIX  arperaTos.
KoHuenuun noctpoenusa ACY TI1 sHeprobnokos u TOC.
Mogenu ACY TIT T3C, napoBbix 1 BOLOrPENHBLIX KOTOB,

BCriomMoraTesibHOro o6opynoBaHus,
BO34YyXOAYBHbIX CTAHLMIA.
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Tema 7. PasHoBugHocTM ACY TI1. Pexumbl paboThbl
3Heprobrnioka no TonnuMBy W Harpyske. HasHauyeHve u
cocTaB 06LLEebnoYHbIX aBTOMaTUYECKNX cuctem
perynvpoBaHnsi  4actoTbl W MOLLYHOCTW,  CUCTEM
PErynupoBaHnsi  MapoBbIX W BOAOIPEWHbIX  KOTMOB, 2 1 10
BO34YyXOAYBHbIX CTAHLIMIA.
Utoro B cemecTpe (Ha kypce ansa 3A0) 6 4 53
KoHcynbTauumn n npoMexyToyHasa attectaums (Ok3ameH) 2,5 6,5
Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 12,5 59,5

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM MiaHoOM He NpeaycMOTPeHo

5. ONMMMCAHUE NOKA3ATENEWN, KPUTEPUEB, CUCTEMbI U CPEACTB OLEHUBAHUSA PE3YNILTATOB

5.1 MNoka3aTenu oLleHUBaHUA OBYYEHUA

Kopg komneTeHumm MokasaTenu oueHnBaHuA pe3ynbTaTtoB O6y‘-IeHVIH

ynpaBneHus.

MK-3

CeTb.

NmeeT npeacrtasneHne (0] NOJTIHOM LUK co3aaHuA COBpEMEHHOIo
«UHTEeNNeKTyaribHOro» usgenmd, a TakkKe nporpaMmvmHoe obecneyeHne cuUcTem

CnocobeH npeobpasoBbiBaTb  «3NEKTPUYECTBO» B peanbHble  MeXaHudeckue
nepemMelLeHnss C 3aJaHHOW ObICTPOTOMN
YyCTpOMCTBa OOBLEKTOB TEMMOIHEPreTUHECKOW OTPacniM W CBs3biBaTb MX B €4UHYHO

[eMoHCTpupyeT npuembl KOHCTPYMPOBAHUSI MEXaTPOHHbLIX U3Jenuii  06BbEKTOB
TENNoSHepreTM4eckon oTpacnu, BrageTb HabopoMm nNpuHUMNOB Ans  GbiCcTporo
CO3[aHusi NPOTOTUMNOB TEMIIOSHEPTETUHECKMX 0O BEKTOB «ByayLLEroy.

N TOYHOCTbKO, CO34aBaTb «YMHbIE»

5.2 Cucrtema n Kputepum oLeHUBaHUA

Kputepum oueHnBaHms cchopmMnMpoBaHHOCTN KOMMNETEHLMI

LLikana oueHnBaHus
YcTHoe cobecenoBaHue

MucbmeHHasn paboTa

O6yvatowmics naet NOMHbIN
“cyepnbiBatloLWMiA  OTBET, OEMOHCTPUPYET
XOpOLUNE 3HAHUSI OCHOBHBLIX MOHSTUN U
onpeaeneHnin, ycBOUs HOpMaTUBHO-
TEXHWYECKYID [OKyYMeHTaumio, rnybokoe
noHMMaHve npeameTa

5 (oTnunyHO)

MonHoe W pPasHOCTOPOHHEE pacCMOTpeHue
BOMPOCOB, CBUOETENLCTBYIOLIEE o
3HaQUMTENbHON camocToaTenbHon pabote ¢
MCTOYHMKaMK. KayecTBO WUCMOMHEHUs Bcex

3rNeMeHTOB paboTbl COOTBETCTBYET
TpeGoBaHusM, cofepxaHue MOSNHOCTbIO
COOTBETCTBYET 3aaaHuio. MonyyeHHble
pesynbTathl MpefcTaBneHbl Ha OCHOBaHWK
N3y4eHus " aHanunsa nccneayemoro

anekTponpueoga.  [aHbl  ucuyepnbiBaloLwme
BbIBOAbI U TMONHble OTBETHI Ha MOCTaBfIEHHble
Bonpocbl. PaboTa npepcTtaBneHa K 3awmTe B
Tpebyemble CpoKM.

OOyuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HAHUN OCHOBHbLIX HOPMAaTUBHbLIX
OOKYMEHTOB, OpPUEHTUPYETCA B OCHOBHbIX
MOHATMAX M ONPeAEeneHusix;  YCBOMI
OCHOBHYIO nuTepaTypy, HO [gonyckaet
4 (xopoLLo) He3Ha4uTenbHble MOrpeLuHoCTU npv
OTBETax Ha BOMPOCHI 3K3aMeHaLMOHHOro
6uneta W OOMONHUTENbHbIE  BOMPOCHI
3Kk3ameHaTopa. MpucyTcTBYIOT
HebonbLINX npobensl B 3HaHUN
HEKOTOPbIX TEM

PaboTta BbinonHeHa B HeobxoauMMoM obbeme
npu OTCYTCTBMU OWWNBOK, YTO CBMOETENbLCTBYET
0 camocTosTenbHOCTM  npu  pabote cC
VCTOYHUKaMM WHopMaumm. lMony4yeHHble
pes3ynbTaTtbl CBA3aHbl C 6a30BbIMWM MOHATUAMMU
B obnactm anektponpueoda. [aHbl MOMHble
OTBETbl Ha MOCTaBMEHHbIE BOMPOCHI, HO UMET
MECTO  HEeCYLLeCTBEHHble  HapylleHus B
odhopMneHnn paboTbl UNU  AaHbl  HeyeTkune
BbIBOAbI, nunm HapyLUeHbI CpOKM
npefocTaBneHns paboTsl K 3aluTe.

Ob6yuyatoumincs cnabo ycBOMI
NEKLUMOHHbIX maTepuarn, gonyckaet
bonblwoe KonuyectBo owunbok, TpebyeT
MOCTOSIHHBIX NOACKA30K K3amMeHaTopa

3 (yooBneTBOpUTENbHO)

3agaHue BbINOMHEHO MOSTHOCTLIO, HO B paboTe
eCTb OTAEerNbHble CYLLECTBEHHble  OLIMGKM,
MPUCYTCTBYIOT HETOYHOCTM B oOTBeTax, nnbo
KayecTBO nNpeacTaBneHuss paboTbl  HU3KOE,




nnbo paboTa npeacraBneHa ¢ ono3gaHnemM.

(HeyooBneTBOPUTENBHO)

2

OOGyJalolmMNCca He YCBOWIT 3HAYUTENbHYH
YacTb AUCUMMNIWHBI, HE MOXeT OTBeTUTb
Ha Bornpocbl 6e3 MoMoLIM 3K3ameHaTopa,
MAOXO  OpPUEHTMPYeTCs B OCHOBHbIX
MOHATUAX M onpedeneHnsX, Noxo 3HaKoM
c HOPMaTUBHO-TEXHUYECKOMN
OOKyMeHTaLumen

OtcyTcTBUE OfHOro unm HECKOIbKUX
obs3aTenbHbIX 3MNEeMeHTOB  3agaHus, nunbo
MHOroymcreHHble rpybble ownbkn B paboTe,
nn6o rpybble HapyLLueHus npasun
ohOpMIEHNsT  UNU  CPOKOB  MpeacTaBleHus
paboThbl. HecnocobHocTb OTBETUTL Ha
BOMnpockl 6e3 nomoLm npenogasaTtensi.

5.3 TunoBble KOHTPONbHbIE 3afaHUA U/UNKN NHbIe MaTepuarbl, UICNONb3yeMble 4SSl OLleHKU pe3ysibTaToB
oby4eHus
5.3.1 TunoBble KOHTPONbHbLIE BOMPOCHI

Ne n/n DdopMynupoBKN BONPOCOB
Kypc 1
1 OCHOBHbIE KOHLENLMM MEeXaTPOHUKU MPU MOCTPOEHUN MALLVH.
2 CuHepreTM4ecknin NpMHLMN MEXaTPOHUKN.
3 MpyHUMN MHTEerpaumm B MexaTpoHUKe.
4 Ba3oBble 06bEKTBI N3y4eHNs B MEXaTPOHMKE.
5 MpobnemHas opueHTaunsi B MEXaTPOHUKE.
6 CocTaB MexaTpoHHOro yana.
7 PenykumoHuam n MmogenupoBaHue B MeXaTpoHUKe
8 3kcnnyartaumsa mexaTpoHHOro obbekTa.
9 Pa3BuTre mexa TPOHHbLIX MOAYNEeN NO NOKOSIEHMAM.
10 MMyT NOCTPOEHNSI MHTENNEKTYaNbHbIX MEXaTPOHHbLIX MOAYNEN.
11 MuHMMM3aLmMA BbIHY>XAEHHbIX KonebaHmin B npouecce 00paboTkM MaTepuanoB pe3aHmeM.

5.3.2 TunoBbIe TecTOBLIE 3a4aHuUsA

He npegycmoTtpeHo.
5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaHHbIEe 3af4aHusA (3agayvm, Kemcbl)

1. HapucoBaTtb cxeMy WHBEpPTUPYIOLLEro CyMmMaTtopa Ha [Ba BXOAa Ha onepauuoHHom ycunutene. Onpegenutb
BbIXOAHOE HanpsbkeHue.

2. HapucoBatb cxemy mynbTunnekcopa Ha Asa Bxoga (A, B) Ha normyecknx anemeHTax. Hanucatb norumdeckyto
dopmyny Ansg MynbTuUnnekcopa.

3. MuHMMmaunpoBaTb norumyeckyto yHkunio F=ABC+ABC+ABC

4. CocTaBUTb CXeMy acuHXpoHHoro RS-tpurrepa Ha anemeHTax U-HE u tabnuuy nctmHHocTu tpurrepa

5. HapucoBatb cxeMy ABOWYHOIO cYeTYMKa MMMYNbCOB C KO3(hULMEHTOM cyeTa 1

5.4 MeToanyeckue maTtepuansl, onpeensirouime npoweaypbl oLleHUBaHUA pe3ynbTaToB 0by4eHus
5.4.1 YcnoBusa ponycka o6yyvatroLerocsi K NpoMeXXyToYHOM aTTecTauum U NopsiAoK NMKBUAaUumM akagemMmmyeckomn
3a0MmKeHHOCTU

lMpoBeneHNe NPOMEXYTOYHOW aTTecTauuMu pernamMeHTMpPOoBaHO moKanbHbIM HOpMaTuBHbIM aktom CI6MYMNTO
«lMonoxeHne o0 NpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLLmnxcsa»

5.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTauum nNo gucumUniiMHe

YcTHada + MucemeHHasn + KomnbloTepHoe TecTupoBaHue WHas

5.4.3 Ocob6eHHOCTM NpoBeAeHUA NPOMEXKYTOYHOM aTTecTauum No AUCLUMNInHe

* BO3MOXXHOCTb MOMb30BaThbCA CNpaBOYHbIMM Tabnuuammn, NpunoXxeHusamMmn k ctaHgaptam ECKL.
* Bpemsi Ha NogroToBKy OTBEeTa MO 3K3ameHaumoHHOMY 6unety — 30 MUHYT.
* B TeyeHUn ceMecTpa BbINOMHAETCA KOHTpPOSibHast paboTa;

6. YHEBHO-METOAU4YECKOE U NUH®POPMALIMOHHOE OBECNEYEHME OUCLUUNIIUHDI
6.1 YuebHasa nutepartypa

ABTOp 3arnaBue | M3patenbcTBO | on nspaHus | Ccblnika

6.1.1 OcHoBHas y4yebGHasa nuTepaTtypa




Abpamos, n. B., | HTennektyanbHble http://www.iprbooksh
Abpamos, A. U., | MexaTpoHHble CUCTEMBI Caparos: Aii [n 3p 2018 op.ru/70764.html
HuknTuH, 0. P., Megna
Tpecpunos, C. A.
CxupTtnagse, A. TI.,|ABTomatnsauus CapaTos: BV3oBCKoe http://www.iprbooksh
depnoTos., A. B., | TexHonornyeckmnx P - By 2015 op.ru/37830.html
XomuyeHko, B. T. NpoLIeccoB 1 NPon3BoACTB 0bpasoBaHue
depnopos, 0. H. CnpaBoYHUK MHXEeHepa Mo . http://www.iprbooksh
ACYTT. Mpoektuposarne n|  Bororaa: MHappa- 2016 op.ru/5060.htm
paspaboTka NHxxeHepus
Kamntok, B. C.,|MexaTpoHHble mMogynn U MWHCK: https://lwww.iprbooks
Kamnok, [1. B. CUCTEMBI B Pecny6nvkaHckuit hop.ru/67660.html
TEXHONOMM4YeCcKkom WUHCTUTYT 2016
obopynosaHuu ANs|  npodeccroHansHOro
MUKPOINEKTPOHUKN obpasosaHuga (PUMO)
Kamniok, B. C.,|MexaTpoHHble mMogynn U MWHCK: http://www.iprbooksh
Kamniok, [. B. CUCTEMBI B Pecny6nnkaHckum 0p.ru/67660.html
TEXHOMNOrM4eCKoM WUHCTUTYT 2016
o6opynosaHum ans npodeccnoHansHoro
MUKPOIJIEKTPOHUKN obpasoBaHus (PUIMO)
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
Pyceuknin, A. M., | ABTOmMaTu3auus " http://www.iprbooksh
Butsasb, M. A., | ynpaBneHue B 0p.ru/29574 .html
Xendpel, M. J1., | TeXHONOrM4ecknx
Ceupckun, L. H., | komnnekcax
ABepueHkoB, A. B,
AsepueHkoB, B. W,
Akynosud, J1. M, MwuHck: Benopycckasi 2014
BapaLuko, 0. r., Hayka
KawTanbsaH, W. A,
Pognonoea, O. 1.,
MNbIHBKMH, A. M.,
Tepexos, M. B.,
Wener, B. K.,
Pyceukuii, A. M.
Wuanosckunn, C. B., | ABTOMatmnsaums Tomck: ToMmcknin http://www.iprbooksh
LLUngnosckas, H. U. TEXHOMNOIMYECKNX rocyaapcTBEHHbIN op.ru/13918.html
NpoLeCCcoB U NPON3BOACTB YHV/BEPCUTET CUCTEM 2005
ynpaBneHus u
pPafaMo3nEeKTPOHMKHN

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALIMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6nbnmoTeyHasa cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHasa 6ubnuoteka BLUTI CIB MNYNTLA [GnektpoHHbin pecypc]. URL: http://nizrp.narod.ru

6.3 NMepe4veHb NULEH3UOHHOIO U CBOGOAHO pacnpoCTpPaHsAeMOoro NporpaMMHOro obecneyeHus
MicrosoftOfficeProfessional 2013
MicrosoftWindows 8

6.4 OnucaHue maTepmuarnbHO-TEXHUYECKOM 6a3bl, HEO6XOAMMOW ANA OCYLLEeCTBIEHUA 06pa3oBaTeNbHOro
npouecca no gucumuninHe

Ayautopusi OcHalleHue
JlabopaTopHble CTeHObl MO UCCNeLOBaHUIO 3NEKTPUYECKMX LieNer NOCTOAHHOMO U MEePEMEHHOro
A-101 ToKa. JlabopaTopHble CTeHAbl MO WUCCNEAOBaHUIO TPaHCOPMaTOpPOB U MalUMH NEPEMEHHOro U
NMOCTOSIHHOIO ToKa. JlabopaTopHbli CTeHO WCMbiTaHUs OBuUraTens WM reHepaTopa MNOCTOSAHHOIO
TOoKa
MynbTumeagunHoe obopyaoBaHune, cneumannanpoBaHHas mebenb, Aocka
JlekunoHHas y A pyA 4 P A

aygutopus




YyebHas aygutopus

MynbTumeauiitHoe oGopyaoBaHuWe, cneuuanmaMpoBaHHas meberb, gocka




