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AHHOTAIUA

Jucnunimza "Lludposble cucTeMbl aBTOMAaTH3AIMK U YIPaBICHUA" BXOAUT B 00pa30BaTeNIbHYIO IPOrpaMMy BBICIIETO 0Opa30BaHUA
[0 HampasieHuio noaroroBky/crnenuansHocTd 09.03.01 "HMHbopMarnka M BRIUMCIHTENbHAs TEXHUKA" HampasieHHOCTH "IIporpammHuoe
obecriedeHre CPEICTB BBHIYMCINTENBHON TEXHUKH M aBTOMATH3MPOBaHHBIX cucTeM'. Jlucrmmnuaa peanusyercs Kadenpoit npukitagHoi
MaTeMaTHKH, THPOPMATUKU U HHPOPMAIIMOHHBIX TAMOXKEHHBIX TexHonorui (Kadenpoii 2).
JlucuuninHa HanesleHa Ha opMupOBaHUE y BRITYCKHUKA CIICTYIOIINX KOMITETCHIINIL:
I1K-3 "CriocobeH mpoeKTHpOBaTh MOJIb30BaTeIbCKHE HHTEP(EHCHI 0 TOTOBOMY 00pa3ily WiIM KOHIENIMU HHTep(eiica”
[1K-5 "CrocobeH pa3padaTbiBaTh TpeOOBaHHS U MPOSKTUPOBATH MPOrpaMMHOE obecreueHue"
CozeprkaHue AUCIUILIMHBI OXBAaTHIBACT KPYT BOIPOCOB, CBA3AHHBIX C Pa3pabOTKOI I(POBBIX CHCTEM aBTOMATH3AIMU U YIPaBICHHU
Ha 0a3e MPOMBIIUICHHBIX NPOTPaMMHUPYEMBIX JIOTHYECKHX KOHTPOJIEPOB (YUUTHIBAs OCOOCHHOCTH LM(POBOTO YIPABIECHHS NPOIECCOM,
JIICKPETH3AIMI0 aHAJIOTOBBIX CHTHAJIOB, IH(POBBIE KOMMYHHKAlMH B YIIPABICHUH IIPOIECCAMH, IPOTPAMMHUPOBAHNE CHCTEM PEATBHOTO
BpEMEHH, CHUCTEMHYIO HWHTETpaluio) u odecredeHueM padoThl B pealbHOM BPEMEHH CHCTeM cOopa, 00paboTKH, OTOOpakeHHWs W
apXUBHUPOBaHUS HHOOPMAIHH 00 00BEKTe MOHUTOPHHTA MU YIIPaBICHHUSL.
INpenonaBaHue IUCHIUILUTMHBI MPEXyCMAaTPUBAET CIEMYIOIIHe (hOPMBI OpraHM3aLlUH yJIeOHOTo Tpolecca: JEKIHH, J1abopaTopHbIe
paboTHI, caMoCTOsTETbHAs paboTa 00yJaroIerocs, KOHCYIBTAIN.
IIporpaMMOil JMCLMIUIMHBL NIPEAYCMOTPEHBI CIEAYIONIME BUBI KOHTPOJNSA: TEKyIUH KOHTPOJb YCIEBA€MOCTH, IPOMEXKYTOYHAs
arrectanus B Gpopme 3auera.
O6mas Tpy10eMKOCTh OCBOSHHSI AUCIUILIHHBI COCTABIACT 3 3aUETHBIX eANHUIEL, 108 qacos.

S13bIK 00y4EHUSI IO AUCIUILIHHE "pycCKuii".



1. [TepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00yUeHUS MO IUCIUIJINHE

1.1. Ilenn npenofgaBaHus JUCHUILIUHBIL
Ionyuenue cTyneHTaMu HEOOXOAUMBIX 3HAHUH U HABBIKOB B 00/1acTU pa3pabOTKH LU(PPOBBIX CHCTEM aBTOMATU3aLUU U YIPaBICHUS
Ha 6a3e NMPOMBIIUIEHHBIX MPOrPAMMHPYEMbBIX JIOTHYECKUX KOHTPOJIEPOB U obecredeHHs paOoThl B peallbLHOM BPEMEHU cucteM coopa,

00paboTKH, OTOOpaXKEeHHs ¥ apXUBUPOBaHUS HH(OpMAILU 00 00bEKTe MOHUTOPHHIA HJIX YIIPABICHHUS.

1.2. JlucuuminHa BXOXUT B COCTaB 4YacTH, (OpPMHpPYeMOil ydacTHHKaMH 00pa30BaTeIbHBIX OTHOIICHHH, 00pa3oBaTeNbHOMN

IporpaMMBl BeIcIIero oopaszosanus (gaiee — OI1 BO).

1.3. IlepeyeHs IIaHAPYEMBIX PE3YIBTaTOB 00yUYECHUS 10 UCIUIUINHE, COOTHECCHHBIX C IUNTAaHUPYEMBIMH pe3yisraraMu ocBoeHns OI1
BO.
B pesynsrare u3ydeHHS AMCHMIUIMHBI OOydYaromuics MODKEH oO0NagaTh CICAYIOIMMH KOMICTCHLSIMH HIM HX YacCTSAMH.

Komnereniun u HWHAUKATOPBI UX JOCTHIKCHUSA ITPUBCACHBI B Ta6HI/IHC 1.

Tabmuua 1 — [epeueHb KOMIIETCHIUI U HHIMKATOPOB UX JOCTHIKCHHUS

Kareropust
Kox m HauMeHOBaHHe
(rpynna) Konx u HanMeHOBaHMe HHIUKATOPA TOCTHKEHHUS] KOMIIETEHIIUH
KOMIIETEeHIH U
KOMIIETEHIIN U

Ipodeccuonanpupie [1K-3 Crnocoben npoektupoBars [1K-3.V.2. VYmerp mnpuMeHST TpeOOBaHUS IO MPOCKTHPOBAHHIO
KOMIETEeHINH MOJIL30BATENIbCKHE  MHTePdEiChl  I0Ib30BaTENbCKNX HHTEP]EcoB

no roroBoMy obOpasuy wiu I1K-3.3.2. 3HaTe TexHUYecKue TpeOoBaHHs K MHTepdeiicHOM rpaduke n

KOHIIeNINK HHTepdeiica CTAQHIAPTHl, peNIaMEHTHpYIOIMe  TpeOOBaHHMS K  IPrOHOMHKE
B3aMMOJICHCTBHS YEIOBEK-CHCTEMa

[IK-3.B.1. Bnazerb oOCHOBaMH IpPOEKTHPOBAaHMS IMPOIPAMMHOTIO

B3auMojielicTBHsl ¢ uHTepdelicamMu,  co31aBaTh  aJANTHUBHBIC

nHTepdetChl, pemarb IpaKTHYeCKHe 3aJaddl C HCIIONB30BAaHUEM

BU3YyaJIbHBIX KOMIIOHEHTOB

Ipodeccuonanpupie [IK-5 Cnocoben paspabareiBarh [1K-5.3.2. 3HaTh METOOUKY NPOSKTHPOBAHHMS M METOIbl aHAJIN3a
KOMITCTEHIIUHI TpeOoBaHMA ¥ IPOEKTHPOBATh TPeOOBaHWH K IPOCKTHPOBAHUIO IIPOTPaMMHOTO  OOeCIeueHus,
porpaMMHOe obecredeHre 0COOCHHOCTH BBIOPAHHOM MPOrPaMMHOHM CpeIsl B COOTBETCTBHU C
CYIIECTBYIOLIEH MPOrPaMMHON apXUTEKTY PO
TIK-5.V.2. YMeTh amantupoBaTh TPeOOBaHUS K MPOrPaMMHOMN cpenie U
MIPOrpaMMHOMY OOECIICYEHHIO, OIICHHBATh CTENCHb 3((EKTHBHOCTH
MIPUHUMAEMBIX pEeLICHUH
I1K-5.B.2. Bnagers meromamMu OIEHKH 3P(PEKTUBHOCTH peaar3anuu
MPOrpaMMHOTO O0ECIieueHns] B BBIOPAHHOW NPOrpaMMHON cpexe B

COOTBETCTBHH C TEXHUKO-IIPOTPAMMHON apXUTEKTYpOit

2. MecTo qucuMILIMHBI B cTpyKType OII

Jlucuuniaa MOXXET 0a3upoBaThCs Ha 3HAHUSAX, paHee MPHUOOPETEHHBIX 00YUYAOIIUMHUCS TPU U3YUCHUH CICAYIOMINX AUCIUILIHH:
- MukporponeccopHbie CHCTEMBI
- OcHOBBI pa3pabOTKH HH(POPMALIOHHBIX CHCTEM

- CucreMsbl HUCKYCCTBEHHOT'O MHTEJIJICKTA

3HaHI/I$I7 TIOJTYYCHHBIC ITPU U3YUCHHUU Marepuraja ﬂaHHOﬁ JUCHUIIIIMHBI, UMECIOT KaK CaMOCTOATEIIBHOC 3HAYCHUE, TAK U MOTYT OKa3aThb

BJIMSTHUC HA MPAKTUKH, TOCYOJAPCTBCHHYIO UTOTOBYIO aTTECTALIMIO U BBITIOJIHCHUE BLIHyCKHOi’I KBaJ'II/I(i)I/IKaIlI/IOHHOI\;I pa60TLI,

3. O0beM U TPYI0EeMKOCTb TMCIHUIIIMHBI
Jannbie 00 o0memM o0beMe JUCHUILTUHBI, TPYAOEMKOCTH OTACIbHBIX BUIOB YYEOHOH paboThl 1O AMCIMIUIMHE (M pachpencieHue
9TOH TPYAOEMKOCTH 110 CEMECTPaM) MPEICTABICHBI B TAOIUIIC 2.
Tabmuna 2 — O0beM U TPYAOEMKOCTb AUCIUITITHHBI

Buj yuedHoii padoTbl Bcero TpynoemkocTs 1o cemecTpam



Buj yueGHoii pa6oThI
O0uast TPy10eMKOCTh AucHUNINHBI, 3E/4ac.
U3 HUX YaCOB MPAKTHYECKOI MOAT0TOBKH
AyauTopHBIe 3aHATHS, BCETO Yac.
B TOM YHCJIC:
- nekiuu (JI), gac.
- npaktrueckue/cemunapckue 3auatus (113, C3), vac.
- naboparopusie padots (JIP), gac.
- KypcoBoii mpoekt/padora (KII, KP), gac.
DK3aMeH, Jac.
CamocrositesibHas padora (CPC), Bcero uac.

Bua npoMeskyTouHol arrecranuu: 3a4yeT, 1ud@. 3auet, sx3amen (3auert, udd. 3a4, Ix3.)

4. Conep:xkaHue TUCHUIIHHBI

4.1. Pacnipenenenue Tpy10eMKOCTH JUCUUILIMHEL [0 pa3ziesiaM U BUJaM 3aHITUH.

Pa3ﬂem>1, TEMbI JUCHUIUIMHBL U UX TPYAOEMKOCTb ITPUBEACHLI B T3.6J]I/Ille 3.

Tabnuua 3 — Pa3zesbl, TeMbl JUCIUIUTHHBL, UX TPYIOEMKOCTb

Pa3zneibl, TeMbI JMCHHUILIAHBI

Cemectp 8

Paznen 1. Ocob6eHHOCTH IM(POBOTO yIIPaBIEHHS MPOLECCAMU
Tema 1.1. IIpumMepsl 3aa4 yripaBiaeHus MpoLeccaMu
Tema 1.2. Moznenu, npuMeHsieMble B YIIPaBJIEHHH

Tema 1.3. KommoneHTs! HHTEpdEiica MEKTy IPOLECCOM U YIPABIIIOIIUM KOMIBIOTEPOM

Pa3zpen 2. ApxutexTypa nporpaMMHUpyeMbIX Jorndeckux koHTpostepos (I1JIK)
Tema 2.1. Anroput™ paboTsl 1 u3onupyomue d6apreps! B IIJIK

Tema 2.2. TeXHONOTHUECKHUE A3BIKH

Tema 2.3. UnaTtepodeiics B [TJIK

Paznen 3. Jlornueckue moaynu LOGO!
Tema 3.1. Cepus nponykros LOGO!
Tema 3.2. IIporpammupoanue LOGO!

Tema 3.3. Meronuka IOCTpOCHUS IPOrpaMM yIpaBiieHus Ha s3bike FBD

Paznen 4. CemeiicTBO NPOMBIIIIEHHBIX HHTEIUIEKTYalnbHbIX ycTpoicTs [-7000 ICP DAS.
Tema 4.1. UnTemIEKTYa IBHBIE MOYIH BBOAA/BEIBOAA [-7000

Tema 4.2. Cuctema xoMana moxyineii I/O

Tema 4.3. IIpombliieHHbIH TporpaMmupyemslii kouTpostep ICP DAS

Tema 4.4. UactpymenTanbHas cpena paspadorku SoftLOGIC GOOD HELP

Paznen 5. SI3p1ku MOK

Tema 5.1. CemelicTBo s1361k0B MOK

Tema 5.2. OCHOBBI 3bIKa pEICHHON JIOTHKN

Tema 5.3. I'papuueckue cpenbl paspabotku mpukiaagHbix nporpamm aast [TJIK Ha s3pikax
crannapra [EC 61131

Paznien 6. CucreMbl aBTOMAaTH3aIMH 30aHUi
Tema 6.1. HTepdeiichl U MPOTOKOIIBI AJIS TOMAITHEeW aBTOMaTU3aluN

Tema 6.2. CeT aBTOMATH3AIUN 3MAHUI

Bcero TpynoemkocT8no cemecTpam

3/108 3/108
20 pil)
40 40
20 20
20 20
68 68
3auer 3auer
I3 KII/
Jlekumn, JIP CPC
(C3), KP
yac. qac. yac.
yac. qac.
2 0 2 0 6
4 0 0 0 6
2 0 4 0 18
2 0 6 0 18
4 0 4 0 6
4 0 0 0 8



13 KIl/

Jlexkuuu, JIP CPC
Pa3znesibl, TeMbI JMCHMILTAHBI (C3), KP
qac. qac. yac.
yac. yac.
Pa3zpen 7. I[IporpaMmupyemble JOTHYECKUE KOHTPOILIEPHI 2 0 4 0 6
Tema 7.1. IIporpammuposanue I1JIK S7-200/S7-1200
Tema 7.2. IIporpammuposanue IIJIK KOYO DL 05/06
Tema 7.3. IIporpammupoBanue [1JIK MITSUBISHI ELECTRIC FX 3U
Hroro B cemecrpe: 20 0 20 0 68
Hroro: 20 0 20 0 68

[IpakTryeckas MOATOTOBKA 3aKIIOYAECTCSl B HETOCPEACTBEHHOM BBIOJHEHHH OOYYarOIIMMMUCS ONPEAEICHHBIX TPYIOBBIX (DyHKIMH,

CBSI3aHHBIX ¢ OyayIel npodecCHOHaNbHOH AeSTENbHOCTHIO.

4.2. ConepxaHue pa3ieioB U TeM JCKIIHOHHBIX 3aHATHIA.

CozeprxaHue pa3aesioB U TeM JICKIIHOHHBIX 3aHATHI PUBEAEHO B TabIHIEe 4.

Tabnuna 4 — ConeprkaHue Pa3eioB U TEM JICKIIMOHHOTO IUKJIA

Homep
pasnea

1

Ha3Banmue u copep:kaHue pa3aesioB H TeM JEKIHOHHBIX 3aHATUI

Oco6eHHOCTH IU(POBOTO yIPaBICHUS MPOLECCaMU
Tewma 1.1. ITpumeps! 3a1a4 ynpasiaeHus IPOLECCaMU
VYiupasneHue mporeccoM B peanbHoM BpeMeHH. [IpyMep — mpecc Juisl IuiacTHKa. YIIpaBieHHe Ha OCHOBE IOCIEN0BAaTEIbHOIO
HPOrpaMMHPOBAHUS U NpepbIBaHuil. KpuTHYHBIE 10 BpeMEHH IIPOLECCHI.
Tewma 1.2. Mozenu, npyMeHsieMbIe B yIPaBICHUH
Tuner moneneil. OCHOBBI MOJENMPOBAHUS AWHAMUYECKUX CHCTeM. HempephIBHBIC M IUCKPETHbIE MOASNIH AWHAMUYECKUX
cucTeM. YIIpaBisieMOCTb ¥ HaOMIOIaeMOCTb.
Tema 1.3. KomnoHeHTs! HHTepdelica MexK Ty IPOLECCOM U YIPABIIAIONMM KOMIBIOTEPOM
Bunapusle, uuQpoBble U AHAIOIOBbIE JATYMKU. VICIIONHHUTENbHBIE MEXaHU3MBI C JJIEKTPOIPUBOJOM U HMHEBMATHYECKUM

YIPaBIICHUEM.

APpXHTEKTypa MporpaMMHUPYEMBIX JIorHdeckux koHTpoiiepos (IIJIK)
Tema 2.1. AnroputM paboTs! 1 H30IHpytomue 6apsepsl B [IJIK
BazoBas crpykrypa IIJIK u ympomeHHbI anroput™ paboTbl. [IOHATHS «IPUEMHHK» M «HUCTOYHHK». TpaH3HCTOpHBIC H
peneitnbie Beixops! B [TJIK.
Tema 2.2. TexHONOrHYECKHUE S3BIKI
OCHOBEHI Tpa(huIeCcKoro MPOrpaMMHUPOBAHHS. SI3BIK (DYHKIIMOHATEHBIX OIOKOB. SI3BIK pellelHON JIOTHKN.
Tewma 2.3. Unrepoetice B [IJIK
Iepexon OT mEHTpaTM30BaHHOH K pacmpenelieHHOH apxurekrype. CTpyKTypa M HpHHOUIN paboTsl mHH. [locnenoBarenbHble
uHTepdeiicel RS-232, RS-422, RS-485. CpaBHenue mnapameTpoB. [IpyMeHeHHe TPUCTAOWIBHBIX 3ieMeHTOB. CraHImapt

npomblnuienHoi cetd CAN.

Jlornuyeckue momynu LOGO!
Tema 3.1. Cepust mponykroB LOGO!
Amnmnaparasie Bepcun LOGO! u ux coBmectuMocTb. MoaynbHas U ceteBas koHpurypamuun LOGO!. Pexumbl paboTHI.
KommyTranmonssie Boamoxnoctu moxyieit LOGO!.
Tewma 3.2. IIporpammupoBanue LOGO!
SI3piku  mporpammupoBanusi. CoeanHuTENnbHBIE nMeMeHThl. CrennanbHpie GyHKIMH W ux npuMmeHeHwe. Co3manne
KOH(UT'YpHPOBaHNE TOMONHHUTENBHBIX (yHKIMH. Beioop pexnma mporpammmupoBanus. Pabora ¢ II0 LOGO!Soft Comfort.
PesxxumMer TectupoBanus u omagky nporpamm B LOGO!Soft Comfort.
Tema 3.3. Meroauka NoCTpoeHUs MporpaMM yIpasieHust Ha s3bike FBD

Mopnenb I.II/I(I)pOBOFO aBromara. Pukcanuss OKOHIAHHS COOBITHS B nporpaMme yIpaBJICHUS. Onpe;[eneHHe BPEMEHHU LHUKIIA.



Homep
Ha3zBanmue u coneprxanue pa3aesioB U TeM JEKIHOHHBIX 3aHATHI

pa3gena

4 CeMelCTBO IPOMBIIIICHHBIX HHTEIUIEKTyanbHbIX ycTpoiicTs 1-7000 ICP DAS.
Tema 4.1. UnTemexTyanbHble MOAYIH BBoAa/BbiBoza [-7000
OYHKIIMOHATPHOE Ha3HAYCHHUE YCTPOWCTB CBA3U C OObekTamu ympasieHus. CTpykTypHas cxema Momylneil. ['anpBaHudeckas
pa3Bsizka B Moxynsax. Hactpotika koHduryparim Moayinst 1t paboTs! B ceTu. [IpHHITMITHATBHBIC SIEKTPUIECKHE CXEMBI 0a30BhIX
MOJyJEH.
Tema 4.2. Cucrema komana Moaysei 1/0
ITapamerpsl HacTpoek momynei. ITporpamma Hactpoek moxyneir 1/0 DCON Utility PRO.®opmar AaHHBIX MPH CUYUTHIBAHUH
coctostHus MoayJel auckperHoro 1/0. dopmar v THITBI KOMaHA. Pe)KMMbI paboThl IBOWHOTO CTOpOXKeBOro taiimepa. Cetb 0e3
kxoHTpoiutepa. Mcnonb3oBanne LabVIEW mist moctpoenus cetu ¢ momysimu 1-7000.
Tewma 4.3. IIpoMbInuieHHbIH TporpaMmmupyemslii koaTpoiuiep ICP DAS
Crpyktypa 6a3zoBoro koHTposuiepa [-7188. Omnepanuonnas cucrema MINIOS7. Tloptel I/O u mpuMepbl UX UCIOIB30BAHMS.
Kontpomnep Robo-3140. Dnements cetu. CeThb ¢ koHTposUiepamu. HacTpoiiku cetu.
Tema 4.4. UnctpymenranbHas cpena paspabdborku Soft LOGIC GOOD HELP
Co3nanue mporpaMmsl Ui KoHTpoiurepa Ha si3eike FBD. Ilpumepsl ncmonbs3oBaHHE OUCKPETHBIX W AHAJIOTOBBIX OJIOKOB B
nporpamMMax yrpasieHus. PeanbHble U BUpTyansHble 1/O. BHeapeHne BUPTYalbHBIX 3JIEMEHTOB. PeXKUMBI OTIaIKH IPOTPaMM.
Hacrpoiiku mapameTpoB Ui pe)XKUMOB OTJIaIKH, TECTHPOBAHHS U 3aIIMCH IIPpOrpaMMbl B KoHTpoiuiep. Cpena paspadorkn UMU.
Hacrpoiiku COM cepsepa.

5 SA3pikun MOK
Tema 5.1. CemelicTBo s1361K0B MOK
Komnonents! crannapra IEC 61131. XapaxkTeprcTuka S3bIKOB CTaHIapTA.
Tema 5.2. OCHOBBI f3bIKa PENCHHON JIOTHKU
bazoBele moHsATHA. PeneifHas TexHomorus B ymnpaBieHHHM IporeccaMmu. PacummpeHHas OUTOBas JIOTHKA. OJIEMEHTSHI
POrpaMMHUPOBAHUSL.
Tema 5.3. I'paduueckue cpenpl pazpadoTku npukiaaubix nporpamm s [1JIK Ha s3bikax cranpapra IEC 61131
Cucrema nporpammupoBanus 1 ucnonHeHuss CODESYS. Texunonorus ISaGRAF. O630p cuctem cOopa JaHHBIX U yIPaBICHUSL
SCADA. Crangapt B3aUMOICHCTBHS MEXIY MPOrpaMMHBIMU KomroHeHTamu OPC.

6 CucreMbl aBTOMAaTU3aLMH 31aHAI
Tema 6.1. UuTepdeiicsl U MPOTOKOIBI TS TOMAIIHEH aBTOMATH3AIUH
IIpotokon nmomamneit aBromatuzamuu X10 u ero momuduxanuu. Kommonentsl mnporokona X10. Ilpumep ucnonb3oBaHUs
npotokoina X10 B Poccun. UuTtepdeiic Wiegand. Dinements! nurepdeiica cxem i-Button.
Tema 6.2. CeTn aBTOMAaTH3AIAN 30aHUH
Cuctema pacrpezaeneHHoro nureiekra u trexHonorust LON. Apxutexrypa npoueccopa Neuron. BHyTpeHHsist cTpyKkTypa y3na
cetu LonWorks. CneunanuszupoBannbiii 1361k Neuron-C. Cucrema aBromaru3auuu 31aHuil Ha Oaze cetu BACnet. OObekTh
BAChet. ITatent 1o anexrporuke koHTpomiepoB Ne US7800812 u TexHONIOrUsl AUHAMUYECKON TOHUPOBKU cTeKoa SPD.

7 [IporpamMmupyemble JJOrHYeckre KOHTPOJIephI

Tewma 7.1. [Iporpammuposanue I1JIK S7-200/S7-1200

Cpenbr paspaborku st koHTpoiuiepoB SIMATIC: MicroWin STEP 7, STEP 7Basic TIA Portal. Dramsl moctpoeHUst
nporpammsl Ha si3bike RLL.

Tema 7.2. [Iporpammuposanue [IJIK KOYO DL 05/06

Iaker nporpammupoBanust DirectSOFT6 (memoBepcust). Hactpoiiku mapamerpoB CHCTEMBI MPOTrpaMMHPOBAHUS JUIS CBSI3H
KOHTpOJUIepaMH U Tpaduueckoit maHenso Weintec.

Tema 7.3. TIporpammuposanue [TJIK MITSUBISHI ELECTRIC FX 3U

Enunas cpena mporpammvupoBanust iQ Works 1i1st MOIYTBHBEIX M KOMITAKTHBIX KOHTpPOJI-epoB cepun FX n Q/A.

4.3. IpakTrueckue (CEeMUHAPCKHE) 3aHATHS

TeMbl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IPUBEAEHBI B TA0IHUIIE 5.

Tabmuma 5 — IIpakTHyeckue 3aHATHS U UX TPYAOEMKOCTh

W3 Hux
Ne
Ne . . TpynoeMkocTb, NpaKTHYeCKOi
TeMbl NPAKTUYECKUX 3aHATHI ®opMBbI NPAKTHYECKUX 3aAHSTHIH pa3nena
n/m Jac. MOATOTOBKH,
JUCUUILTHHBI
yac.

Y4eOHBIM IUIaHOM HE IIPELyCMOTPEHO



W3 Hux

Ne
Ne . . TpynoeMkocTh, NpPaKTHYeCKOil
TeMbl MPpaKTHYECKHX 3aHATHIL ®opMBI NPAKTHYECKHX 3aHSITHI pasnena
n/n qac. MOATOTOBKH,
JAUCIMILIMHBI
yac.
Bceero 0 0
4.4. JlabopaTopHbIe 3aHSATH
Tembl 1a6OPaTOPHEIX 3aHATUH U UX TPYAOEMKOCTb IIPUBE/ICHBI B TAOMHIIE 6.
Tabmuna 6 — JIabopaTopHble 3aHATHS U HX TPYLOEMKOCTb
M3 Hux
Ne
Ne TpyroeMKocTb, NPAKTHYECKOM
HaumenoBaHnue 1a6opaTopHbIX padoT pasnena
n/n yac. MOATOTOBKH,
JAUCHUTITHHBI
yac.
Cemectp 8
1 BBoaHoe 3aHsTHE 2 2 1
2 Pa3paboTka nmporpaMMsl yIpaBiIeHHs TEXHOJIOTHYECKUM IPOIIECCOM 4 4 3
3 Pazpabotka s [TJIK nporpaMMsl yripaBieHuUs! TEXHOJIOTHYECKUM IPOLIECCOM 4 4 4
4 Paspaborka UMU 1 TEXHOJOTHYECKOTO Tpoliecca 2 2 4
5 Ommagka ¥ TECTUPOBAaHUE pPa3paOOTaHHBIX IPOrPaMM B TPEX pPeXUMAX - 4 4 5
BUpTyalbHOM, ¢ Moxyisamu 1/O u ¢ TIJIK
6  IlpoexTupoBaHuE CTPYKTYpHOH CXEMbl MUKPOIIPOLIECCOPHOI CeTH 4 4 7
Bcero 20 20
4.5. KypcoBoe poeKTUpOBaHUE/BBIIIOTHEHNE KyPCOBOW pabOoThI
VY4eOHBIM IIITaHOM HE IIPELyCMOTPEHO.
4.6. CamocrosTenbHas padoTa 00yJaroIuxcst
Busr camocTosTeNbHOM pabOTHI U €€ TPYI0eMKOCTh MPHBEICHBI B TabmmIe 7.
Tabnuna 7 — Busl caMOCTOSATEIBHON PabOTHI U €€ TPYI0EMKOCTh
. Bcero, Cemectp 8,
Bua camocrosiTeibHOM paGoThI
yac. yac.
H3zydenue TeopeTnueckoro Marepuaia aucuuminssl (TO) 44 44
KypcoBoe npoekruposanue (KIT, KP) 0 0
Pacuerno-rpaduueckue 3aganus (PI'3) 8 8
Brmonuenue pedepara (P) 0 0
IToaroToBka k TekyiieMy KoHTpoJo ycreBaemoctu (TKY) 8 8
Homarnee 3aganue ([3) 0 0
KontponpHbie paboTsl 3a0unnkoB (KP3) 0 0
[ToaroroBka k mpomexyTouHOH artectanuu (I1A) 8 8
Bcero 68 68



5. [lepeuennb yueOHO-MeTOAUYECKOT0 00ecTedeHUsI 1JIsl CAMOCTOSATENbHOI PadoThl 00yJaAKOIIHXCS 110
JAMCUUIIMHE (MOYJIIO)

YueOHO-MeToANYECKIE MaTepUabl JJIs CaMOCTOSTENbHOH paboTh! 00yJaroIuxcs yKa3aHsl B ILI. 7-11.

6. IlepeveHb MeYATHBIX U JIEKTPOHHBIX YUeOHbBIX H3TIAHUIH

[epedeHp neyaTHBIX U IEKTPOHHBIX YUeOHBIX M3AaHUHN IIPUBECH B Ta0OIHIE 8.

Tabnuna 8 — IlepeueHb MevaTHbIX U MEKTPOHHBIX y4eOHBIX U3aHUT

Koanuecrso
IK3eMILISAPOB
Mugp/ B OubJaHoOTEKE
Bubauorpaduueckas ccblika
URL aapec (kpome
3JIEKTPOHHBIX

IK3eMILISIPOB)

https://znanium.com/catalog/product/1157118 Iumos, O. B. TexHuueckue cpeacTBa aBTOMAaTH3ALUK U YIPABICHUS : -
yuebnoe nocodue / O. B. [lIumo. — Mocksa : UHOPA-M, 2021. — 396
c¢. + Jlon. marepuainsl [ DnekTpoHHbIH pecypc]. — (Briciiee oOpazoBanue:
bakanmaspuar). - ISBN 978-5-16-010325-9. - TekcT : 3MEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1157118. — Pexxum nocryna:

10 TIOJITUCKE.

https://e.lanbook.com/book/174286 CmupHOB, 10. A. TexHuueckue cpecTBa aBTOMATH3aLUU U YIPABICHHS : -
yueOHOoe mocobue st By3oB / }O. A. CmupHOB. — 4-¢ u31. cTep. —
Canxr-Ilerep6ypr : Jlanb, 2021. — 456 c. — ISBN 978-5-8114-8290-
0. — Texcr : onexrponHbli // JlaHb : 92JMeKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/174286. — Pexum

JocTyna: 1jis1 aBTOpuU3. MOJIb30BaTENeH.

https://znanium.com/catalog/product/1206071 IHumos, O. B. IlporpamMmupyemMble KOHTPOUIEPEI B CHCTEMax -
MPOMBIIUICHHON aBToMaTH3amy : yueOnuk / O.B. Iumos. — Mocksa :
HNH®PA-M, 2021. — 365 c. + [lomn. marepuaisl [DneKTpOHHBIH pecypc].
— (Briciiee obpa3oBaHue: bakanaspuar). —
www.dx.doi.org/10.12737/17505. - ISBN 978-5-16-011205-3. - Teker :
anekrponHblit. - URL: https://znanium.com/catalog/product/1206071. —

Pexxum JA0CTyna: 1o NOANMCKE.

7. IlepeyeHsb 371eKTPOHHBIX 00Pa30BaTeJILHBIX PecypcoB HHPOPMALHOHHO-TEIeKOMMYHHKALIMOHHOI ceTH
"UnTepHer"

IMepeuenb 3NMEKTPOHHBIX 00Pa30BATENBHBIX PECYpCOB MH(GOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOI ceTn "MHTepHeT", HeoOXOMMMBIX

JUISL OCBOCHUS MCIMIUIMHEI IIPHBEICH B Tabmuue 9.

Tabnuna 9 — [epedeHp MEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HH(POPMAIIMOHHO-TEICKOMMYHUKAIMOHHOH ceTh "MHTepHeT'

URL aapec HaumeHnoBanue
http://window.edu.ru/ Becruiatnas anekrponHas Oudnuoreka onnaitn "ExnHoe okHO K 00pa3zoBaTebHbIM pecypcam”
https://www.intuit.ru/ Hanmonanbuenii OTkpeiThiii Yausepcuter "MHTYUT"
https://elibrary.ru/ eLIBRARY.RU - HayuHas 3nexkTpoHHast OHOIHOTEKa
http://lib.guap.ru/ bubmmoteka ['YAIT
https://znanium.com/ DNeKTpOHHO-OHONHOTeYHAs cucTeMa Znanium
https://e.lanbook.com/ OBC Jlanp
https://www.book.ru/ BOOK.RU - coBpemeHHast 3IeKTpOHHAst OMOIMOTEKa TSl BY30B M CCY30B OT IPaBooOIaiaTesis
https://urait.ru/ O6pazoBarensHas miargopma HOpaiir

9



URL aapec HaumenoBanue

http://www.iprbookshop.ru/ DnexkTpoHHO-0ubnnoreunas cucrema IPR BOOKS

8. Ilepeyens HH(POPMANMOHHBIX TEXHOJIOTHIA
8.1. TlepeyeHb NPOrpPaMMHOT0 00ECIICUCHHSI, HCTIONB3yeMOTO MPH OCYILECTBICHUH 06Pa30BaTEILHOTO TPOLECCa MO AUCIHUILIHHE.
[lepedeHb UCTIONIBL3YyEMOTO MPOTPaMMHOTO oOecTieueH st mpeacTaBieH B Tabmuie 10.

Tabnuna 10 — [TepeueHs nporpaMMHOTo o0ecreueHust

HaumeHoBaHue

1 Arduino IDE
2 Embarcadero RAD Studio XE7 Professional
3 Microsoft Visual Studio Community

4 Siemens LOGO! Soft Comfort v7

8.2. TlepedeHp HH(POPMAIOHHO-CIPABOYHBIX CHUCTEM, HCIOJB3YEMBIX NPH OCYIIECTBICHHH 00pa3oBaTeIbHOrO Iporecca I
JIUCIUILIAHE

IMepeuens UCHONB3yeMBIX HH(POPMAIIOHHO-CIIPABOYHBIX CHCTEM TPeACTaBiIeH B Tabmume 11.

Tabmuna 11 — INepedeHs HHPOPMALOHHO-CIIPABOYHBIX CHCTEM

Ne

n/n

HaumenoBanue

YueOHbIM IJIAHOM HE IPEeyCMOTPEHO

9. MaTepuajbHO-TeXHMYecKas 0a3a

CocTaB MaTepHalbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOH Ul OCYILECTBIEHUS 00pa30BaTelbHOTO Ipolecca IO AUCHUILIMHE,

npezacrasiieH B Tabnuue 12.

Tabmuna 12 — CocraB MaTepuanbHO-TEXHUYECKON 0a3bl

Ne HaumeHoBaHUe COCTaBHOI YacTu Homep aynuTopun
n/n MaTepHaJbHO-TeXHHYeCKOoi 0a3bl (npu HeoOX0AMMOCTH)
1 Donp ayautopuii O I'VAII quis npoBefeHUs JTEKIIUOHHBIX U MIPAKTUYECKUX (CEMHHAPCKUX) 3aHATUI
2 JlaGoparopus mporpaMMHUPOBaHUs U 0a3 JaHHBIX 207
3 Kabuner nHpOpMaIMOHHBIX TEXHOJIOT U U IPOTrPaMMHBIX CHCTEM 212

10. OueHo4HBIE CPEACTBA JIA MPOBEIEHHS MPOMEKYTOUHOI aTTeCTAIUN

10.1. CocTaB OLIEHOYHBIX CPpEACTBJIA IIPOBEACHUSA HpOMe)KyTO‘{HOﬁ arreécrTaiuu 06yqa1011mxc51 10 JUCHUIUIMHE MNPUBEICH B

Tabnune 13.

Tabmuma 13 — CocTaB OLICHOYHBIX CPEJCTB UL IPOBEAEHUS IPOMEKYTOUHOH aTTecTaluu

Bujx npomMeskyTO4HOI aTTecTanuu IlepeyeHb OLIEHOYHBIX CPEACTB

3auer - Cucok BOIpocoB

- Bajaun

10



10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHS CHOPMHUPOBAHHOCTH (OCBOCHHS) KOMIICTCHIMH OOYYalOIIUMHUCS NPHMEHseTCS S-
OalibHas IIKama OIEHKH C(OpPMHPOBAaHHOCTH KOMIIETEHIMH, KOoTOpas mpuBeleHa B Tabmuie 14. B TedeHme cemecTpa MOXKeT
ucronb3oBarbest 100-0amIbHas mKala MOIYIbHO-PEHTHHIOBOH CHCTEMBI YHHBEPCHTETA, IPABHIIA MCIIOIb30BaHHS KOTOPOI, YCTAaHOBIICHBI

COOTBETCTBYIOIIMM JIOKAJIbHBIM HOpMaTUBHBIM akToM I VAIL

Tabnuna 14 — Kputepuu oLieHKU YPOBHS C(HOPMHPOBAHHOCTH KOMITCTCHIIU

OueHka KoMIneTeHIHH
XapakTepucTuka c()OPMHPOBAHHBIX KOMITETCHIIHIT

5-0ajbHas KA
"oTm4HO" - oOyuarommuiics ryOOKo U BCECTOPOHHE YCBOWII TPOTPaMMHBII MaTtepualr,
"3a4TeHO" - YBEpEHHO, JIOTHYHO, TIOCIIEJOBATEIBHO M TPAMOTHO €T0 H3J1aracr;
- ONMPAsACh Ha 3HAHMSA OCHOBHOM M JOIOJHUTENBHOI JIUTEpaTypbl, TECHO IPHBA3BIBACT yCBOCHHBIC
HayYHEIE TTOJIOKECHUS C IPAKTUIECKOH ISATEIILHOCTHIO HAIIPaBIICHNUS;
- yMeno 000CHOBBIBAET U apIyMEHTUPYET BBIBUTACMBIC UM UJICH;
- JIeJaeT BBIBOABI U 0000IIEHNS

- CBO6OHHO BIIAJICET CUCTEMOM CIICHNATIM3UPOBAHHBIX TTOHSATHH.

"xoporo" - o0y4aromuiicss TBEpAO YCBOWJI IMPOTPaMMHBIN MaTepual, TPaMOTHO M IO CYIIECTBY H3JIaraeT ero,
"3auTeH0" OIUpasiCh Ha 3HAHUS OCHOBHOM JIUTEPATYPHI;

- He JIOIYCKaeT CYIECTBCHHBIX HETOUHOCTEIH;

- YBA3BIBACT YCBOCHHBIC 3HAHUSA C npaKTqucxoﬁ JACATCIbHOCTBIO HAIIPABJICHUS,

- AQPTYMCHTHUPYECT HAYYHBIC TTOJIOKCHUA,

- JIeJIaeT BBIBOABI K 000OIIEHMS;

- BJIaJIeeT CUCTEMON CHEeIMATN3NPOBAHHBIX TOHITHH.

"y JOBIETBOPUTEIBHO" - o0ydJaromuiicss yCBOMJI TOJIbKO OCHOBHOM IpOTrpaMMHBIH MaTepuan, IO CYyLIECTBy H3JlaraeT ero,
"3auTeHo" ONHUPAsCh HA 3HAHUS TOJIBKO OCHOBHOH JIMTEPATYPBI;
- JIOIIyCKaeT HeCyLECTBEHHbIE OMUOKU U HETOYHOCTY;
- HCIBITHIBACT 3aTPYHEHHS B IPAKTUUECKOM IPUMEHEHUH 3HAHUH HaIpaBICHUS;
- c11abo apryMeHTUpyeT HayuHble IOJI0KEHNUS;
- 3aTpynHsIeTcs B popMynupOBaHUU BBIBOAOB U 000OLICHHIA;

- YaCTUYHO BJIAJCET CUCTEMOM CIICNaIN3uPOBAHHBIX TOHSTHUH.

"HeyI0BJIETBOPUTEIILHO" - 00y4JaloIuiics He yCBOWII 3HAYUTENIFHOM YaCTH MPOrPAaMMHOTO Marepyaa;
"He 3a4TeHO" - JIOIyCKaeT CYyNIeCTBCHHbIE OMMOKM M HETOYHOCTH IIPH PACCMOTPEHHMH INpoblIeM B KOHKPETHOM
HaIlpaBJICHUH;

- UCHBITHIBACT TPYAHOCTH B IPAKTUICCKOM MPUMEHEHUN 3HaHPIﬁ;
- HE MOXKET apryMEHTUPOBATh HAY4YHbIC I1OJIOKECHUS

- He GOpMYJIUpPYET BBIBOIOB U 0000IICHHI.

10.3. TunoBble KOHTPOIBHBIEC 331aHUS MIIM HHBIE MaTCPHAIIBL.

Bomnpocs! (3anaun) At 9K3aMeHa MPEACTaBIeHbI B Tabue 15.

Tabmuna 15 — Bonpocs! (3agaun) [yis 3Kk3aMeHa

Ne

/ Hepe'leﬂb BOIIPOCOB (32}12‘!) AJIS DK3aMEHa Kon HHAUKATOPA
m/m

Y4eOHBIM IUIaHOM HE IIPELyCMOTPEHO

Bompocs! (3anaun) st 3adera / audd. 3aueTa npeacrapiaeHs! B Tadmuie 16.

Tabnuua 16 — Bonpocs! (3agaun) s 3adera / qudd. 3auera

3‘; Ilepeuenb Bonpocos (3agay) s 3adera / qudd. 3auera nHmI[(KO:Topa
1 OcCHOBHBIE IPOU3BOIUTEIH IIPOMBIIUICHHBIX KOHTpoiuiepoB 1 SCADA-cucrem. TIK-5.3.2
2 IIpoMmbl1IEHHBIE MUKPOIIPOLIECCOPHBIE CETH. TIK-5.3.2
3 Crpykrypa u nzonupyromue 6apbepsl B PLC. TIK-5.3.2
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10
11
12
13
14

16
17

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

IIepeuens Bonpocos (3a1a4) aJd 3a4era / 1udd. 3auera

Crpykrypa coBpeMeHHbIX PLC.

AnroputryM pabotst PLC.

BazoBas cxema ynpasnenus nurannem B PLC n npuHIMI paGoTsl.

Crparerust MonTaxka B PLC ueneii BBoa/BbIBO/IA.

TloHATHS «<MCTOUHUK» U «1IprHeMHUK» B PLC.

CewmeticTo normuecknx moayieit LOGO u ux TeXHHYeCKre XapaKTePUCTHKH.
Knaccugukauuns monyneit pacumpenus B LOGO 1 uX TeXHUYECKHE XapaKTePUCTHKH.
KommyTtanmonnsie Mmogynu CM EIB/KNX u CM LON mis LOGO.
KomMyTanmonHas nporpamMma U s3bIK (yHKIIMOHAJIBHBIX O51okoB — FBD.
bnoku u cnenuansusie pyHknuu B LOGO.

Mertons! nporpammupoBanus 1 orpanuyenust B LOGO.

HasnaueHne coeIMHUTENBHBIX 2JIEMEHTOB B s13b1ke FBD

Hosble Texunueckue perienus B cenpmoit Bepcuu LOGO.

Mertoauka noctpoeHus nporpamm Ha sizbike FBD.

O030p TEXHOIOTHYECKUX YCTPOICTB.

MexaHHU3M SIEKTPUIECKHil OXHOOOO0POTHEI - MDO-16 1 cXeMbI MOAKIIOYEHUS IPH PYYHOM YIIPABICHHU.

Cxema nogxirouenuss MDO-16 k LOGO u ROBO.

MarsuTHbIN IIyCKaTeJIb U CXEMBI UCMIOJIB30BAHUA B 3a/la4ax yIpaBJICHUA.

VcnonuutensHslit MexanusM ¢upmsl Hefele 1 cxeMbl ero TOAKIIIOUSHYS IPU PyYHOM YIPaBICHUH.

Opranuzanyst ynpasJIeHHs C HCIOIb30BaHUEM THEBMOYCTPOICTB.

Cxema nmoakimoueHust mexanusma Hefele k LOGO u ROBO.
Ipumenenue npeobpasoBareniell YaCTOTHI B CHCTEMAaX aBTOMATH3AIHL.
Cewmeiictso 1-7000.

Amnanorossie Monynu cepun 1-7000.

Juckpernsie moxynu cepuu 1-7000.

CropoxeBoii Taiimep B MoayJsix 1/0.

Haznauyenue cucremsl komana B monyisix 1/0.

Crpykrypa Moxyis [-7041, mpuHIMI pabOTH  CXEMBI €TI0 OIKITIOUCHHS.
Crpykrypa monyist 1-7042, npruHIUNI pabOThI U CXEMBI €r0 MOAKITIOUCHHUSI.
Crpykrypa monyis 1-7050, mpuHIuUI paboThl U CXEMBI €T0 MOKIIIOYCHHUSL.
Crpykrypa Momyiist [-7065, mprHIIUI pabOThI U CXEMBI €TI0 MOAKITIOUCHHUS.
Mertoauka nocTpoeHus nporpamMmm Ha sizbike FBD.

Crpykrypa Moxyis 1-7520, mpuHIMT paboThl i CXEMBI €r0 TOIKITIOUCHUS.
Crpyktypa momyist 1-7017, mpuHIUI pabOTHI U CXEMBI €10 MOAKITIOUCHHUS.
Crpyxkrypa moxyist 1-7021, npuHIUNI pabOThl U CXEMBI €r0 MOAKITIOUSHHUSI.
ApXUTEKTypa NpOMBILIIIEHHOr0 KoHTposiepa [-7188.
IIporpammupyemsie cpessl B koHTposuiepe 1-7188.

[IpomslinenHslii BHeApseMsblit koHTpoiutep ROBO-3140.

IIpumeps! npoMBINUICHHBIX ceTell Ha 6a3e cemelicTBa [-7000.

Cocras u HazHaueHue nporpamm Good Help.
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HHIMKATOpPA
IIK-5.3.2
[IK-5.V.2
IK-5.3.2
TIK-5.B.2
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IK-5.3.2
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TK-5.V.2
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TK-5.V.2
[K-5.V.2
TIK-5.Y.2
IK-5.B.2
IIK-5.B.2
IK-5.B.2
IK-5.3.2
IK-5.3.2
IK-5.3.2
IIK-5.3.2
IK-5.3.2
IIK-5.Y.2
[1K-5.V.2
[1K-5.V.2
IIK-5.Y.2
IK-5.3.2
IK-5.Y.2
TIK-5.V.2
[K-5.Y.2
IK-5.3.2
[IK-5.Y.2
[K-5.V.2
IIK-5.Y.2
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n/n
44
45
46
47

48

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

IIepeuens Bonpocos (3a1a4) aJd 3a4era / 1udd. 3auera nﬂu::f:Topa
[IporpammupoBanue BUpTyabHbIX U pusndeckux 1/0 B FBD. I1K-5.Y.2
IocTpouTts npoMslIeHHYO ceTh Ha 6aze LOGO mis noaxitodeHus Tpex ycrpoicts MDO-16. IIK-5.B.2
IoctpouTs npoMbIIUIeHHYO ceTh Ha 6aze LOGO mis moaxiodeHus AByX ycrpoiicte MDO-16 u ogroro Hefele. IIK-5.B.2

IloctpouTs npombILIeHHYIO ceTh Ha 6aze ROBO-3140 ucnons3yst moxynu 1-7041,1-7017, 1-7042 nnst nonkiroyenust  [1K-3.3.2

IByX ycrpoiicts MDO-16 n onnoro Hefele.

Ioctpouts mpomsluieHHY0 ceTh Ha 6a3e ROBO-3140 ucnons3ys momynu 1-7041,1-7065 mnsa nonkmrouenus asyx — I1K-3.3.2

ycrpoiictB MDO-16 u ognoro Hefele.

CewmeiictBa konTpouiepoB PLC dupm Siemens u Koyo.

Cuctema nporpamMMupoBanusi kKoutposuiepoB [saGRAF.
IIporpammuposanue [TJIK B CoDeSys

Crangapt npombinuieHHOM cetu CAN.

PLC mig cucrteM aBTOMaTH3alMK 31aHHIA.

3aa4u aBTOMATH3AMS U AUCTICTYCPHU3AIMS 3MaHUH.

CucreMsl aBTOMaTH3aluy 31aHui Ha 6aze cetnn BACnet.

IIpotokon nomaiHei aBromaruzanuu X10 u ero mogudukamy.
Wurepdeiice! u npotokoisl B ceTsax PLC.

Texuonorust OPC.

Crangapt B3auMojeiicTBus nporpaMmublx komnoHenToB OLE (OPC).
SCADA-cuctems! 1 6a30Bble QYHKIUH.

HuTepdeiicel mocnenoBarenbHOM nepeaaun naHubix: RS 232, RS 422, RS 485.
Crannapr Ha s13b1ku nporpammupoBanust PLC (IEC 1131-3).

OcHOBBI s13bIKa peneitnoii toruku (RLL).

IIpumep xomoBoro 3amka Ha s3bike RLL.

SPD rtexunonorust u PLC.

OpnnomnpoBoanoii uutepgeiic 1-Wire u cxemsl i-Button.

Cxema opranuszanuu cet ¢ uarepgeiicom 1-Wire.

Wurepodeiic Wiegand B cuctemax ayTeHTH()UKAUH.

TexHonorust LON (ceTh JIOKaJbHOTO YIPaBICHHs )H CTPYKTypa mporeccopa Neuron.

BupryanbHble TeXHOIOTUH U IpUOOpPHI — cpefa nporpammupoBanus LabVIEW.

TIK-5.V.2
IK-5.V.2
IIK-5.B.2
IK-5.V.2
IK-5.V.2
IK-5.V.2
TIK-5.V.2
IK-5.V.2
TIK-5.Y.2
TIK-5.V.2
TIK-5.¥.2
IIK-5.V.2
IK-5.V.2
IIK-5.V.2
IK-5.V.2
IIK-5.B.2
IK-3.V.2
TIK-3.V.2
IK-3.V.2
TIK-3.Y.2
IIK-3.B.1

IIK-3.B.1

Iepeuens TeM I KypcOBOTO IIPOEKTHPOBAHUS/BBIIOTHEHHS KypCOBOi pabOTHI IIpeACTaBIeHbI B Tabmuie 17.

Ta6nuna 17 — [TepeveHb TeM 1J1s BBIOITHEHUS KyPCOBOM paboThI

Ne

n/n

[IpumepHblii epeyeHb TEM /ISl BBINOJIHEHUsI KYPCOBOii padoThl

V4eOHBIM IIITaHOM HE IPEXyCMOTPEHO

BOHpOCBI U1 TIPOBEICHU S HpOMC)KyTO‘IHOfI aTTeCTallii B BUAEC TECTUPOBAHUA NTPEACTABIICHBI B Ta6m/1ue 18.

Tabmuna 18 — [IpuMepHsIit nepedeHb BOIPOCOB ISl TECTOB

Ne

n/m

IIpumepHBIii MepedeHb BONPOCOB 7151 TECTOB

YueOHBIM IJIAHOM HE IPEeyCMOTPEHO

13
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IepeueHb TeM KOHTPOJILHBIX PaboT M0 JUCLHUILIMHE 00y4aloUXCst 3a04HOi (hopMbI 00yueHHs, IPEACTaBIeHbI B TabmuLe 19.

Tabnuna 19 — IlepeueHb KOHTPOJIBHBIX pabOT

Ne

y IlepeyeHb KOHTPOJILHBIX PadoT
n/m

YueOHBIM IIJIAaHOM HE IPEeTyCMOTPEHO

10.4. MeTonnueckue MaTepHasl, OIpe/eNsIONHe MPOLeAyphl OLEHUBAHIS HHINKATOPOB, XapaKTePHU3YIOMNX 3Tanbl (GOPMHUPOBAHHS
KOMIIETEHINH, COIepKaTCsl B JIOKATbHBIX HOpMaTHBHEIX aktax ['VAII, peraMeHTHPYIONIMX MOPSAOK M MPOLEXypPy NMPOBEAEHHS TEKyIIETo

KOHTPOJIS YCIIEBAEMOCTH M ITPOMEXKYTOUHOM arTectanuu odyyarommxcs ['YAIL

11. MeTozmqecm/le YKazaHud 1Jisg oﬁyqammnxcsl IO OCBOCHHUIO JTHUCIHHUIIJIMHBI

11.1. Meroauueckue yka3aHust Uil 00y4JaroIuXcst 0 OCBOCHHUIO JIEKIIHOHHOTO MaTepralia.

OCHOBHOE Ha3HAYCHHUE JICKIIMOHHOTO MaTephaja — JIOTHYECKH CTPOHMHOE, CHCTEMHOE, IIyOOKOe U SICHOE H3JIOKCHHE y4eOHOro
Marepuana. Ha3HadeHHe COBpEMEHHOH JICKIMH B paMKaX AWCHUIUIMHBI HE B TOM, YTOOBI IOIYYUTH BCIO MH(GOpPMALHUIO IO TeMe, a B
O0CBOCHHUH (hyHIAMEHTAIBHBIX MPOOJIEM IHCIMILIMHBI, METOOB HAyYHOTO NO3HAHWS, HOBEHIINX NOCTIKECHUI HAay4HOH MbIciu. B ydyeOHOM
mpoLecce JICKIUS BBIOJHAET METONOJIOTHYECKYI0, OpraHU3allMOHHYI0 H HHQOPManuOHHYI0 (QYHKIWU. JIEKIMs pacKpbIBaeT MOHSATUIHBIN
ammapar KOHKPETHOW 00nacTé 3HaHUs, €€ MpOoOIeMbl, JaeT IeIbHOE MPEACTABICHUE O NUCIHIUIMHE, TOKa3bIBACT B3aMMOCBS3b C JAPYTHMH
JACIUIUINHAMHU.

[Inanupyemple pe3yasTarsl IPU OCBOCHUH 00yYarOIIUMHUCS JIEKIHOHHOTO MaTepraa:

- TIONy4YEHHE COBPEMEHHBIX, [IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX ONPEICIIAETCS LENCBOH YCTaHOBKOH K
KaX/10i KOHKPETHOI1 Teme;

- TIOJTyY€HHE OIIBITA TBOPYECKOH pabOTHI COBMECTHO C IPENOaBaTeNIeM;

- pa3BUTHE IPOPECCHOHATBHO-ICIIOBBIX Ka9eCTB, JIIOOBHU K IPEIMETY U CAMOCTOSATEIEHOTO TBOPYECKOTO MBIIILICHHS;

- TIOSIBJICHHE HEOOXOMUMOTO HHTEpeca, HEOOXOAUMOTO ISl CaMOCTOSATEIBHON PaboTEL;

- TIONTyYeHHE 3HAaHUI O COBPEMEHHOM YPOBHE Pa3BUTHS HAyKH M TEXHUKH M O TIPOTHO3E MX PA3BUTH Ha ONMDKaifline romsl;

- HayYUTHCSI METOIMYECKH 00pabaTbiBaTh MaTepuall (BBIACISTH INIABHBIC MBICIH M IOJOXKEHHS, NMPHXOAUTh K KOHKPETHBIM
BBIBOZIaM, TIOBTOPSATH UX B PA3INYHBIX (POPMYIHPOBKAX);

- TIONTy4€HHE TOYHOTO IIOHUMAaHHS BCeX HEOOXOAUMBIX TEPMHUHOB M TIOHSATHH.

JIeKIMOHHBIIT MaTephal MOXET CONPOBOXKAATHCS JEMOHCTPAIMEl CIalIoOB M HWCIOJB30BaHHEM pa3JaTOYHOrO MaTepualia IMpH
MPOBE/ICHUH KOPOTKUX JUCKYCCHH 00 0COOCHHOCTSX MPUMEHEHHS OTICIBHBIX TEMATHK 0 JUCIHILTHHE.

BhIaemnstoTes Cleayonue BUIbI JTEKIHA:

- BBogHas nexums

BBoaHas nekuusi K IMCUUIUIMHE 3HAKOMUT OOYYarOLIMXCsS C LENbI0 M HA3HAYCHHEM Kypca, €ro POJIbI0 U MECTOM B
CUCTeMe JUCUUIUIMH. B X07ie Tako JICKIIMU CBSA3BIBACTCS TEOPETUYCCKUH U MPAaKTHYCCKUI MaTepual ¢ MPAKTUKOH Oymymiei
paboThl, pacckasbiBacTCs 0OIIas METOMUKa pabOThl HaJ KypcOM, HPEUIararoTCs JIUTEPATypHbIC HUCTOYHHKH, MMOMOTAIOLIHE
YCBOCHHIO MaTepHalia TUCHHUIUIMHBI U OCBOCHUIO KOMIICTCHIMH, CTaBATCS HAy4HbIC MPOOJIEMBI, BBIIBHIAIOTCS TUIOTE3BL,
omnpezenseTcs: popMa TEKyIEro KOHTPOJIS U IIPOMEXKYTOUHO aTTeCTalum.

BeoaHas nekuus K pa3aeiy. AHaJOTHYHO BBOJHOM JICKIIMU K JUCHUIUIAHE PACKPBIBACT Psi/i BOIPOCOB, HO CBA3aHHBIX HE
¢ TUCLHUIUIMHOM B LIEJIOM, a C TEMATHKOW KOHKPETHOTO pa3jera.
- O063opHas nekuus

TIpoBoauTCst ¢ 1EIBI0 CHCTEMaTH3al[MU 3HAHMK Ha OoJiee BBICOKOM YPOBHE, paCCMOTPEHHsI 0C000 TPYIHBIX BOIIPOCOB
JTUCIHUILIAHEL.
- Tlpobnemuas nekuus

Ha nanHoi#l nekuuu HOBOE 3HaHHE BBOIMTCS KaK HEM3BECTHOE, KOTOpPOE HeoO0Xomumo "OTKpbITh"'. B pamkax nexkuuu

co3zaercs podJIeMHas CUTyalus, KOTOPYIo 00y4arolue pelaroT MOJTAMHO C MOJCKa3KaMy U OMOIIBIO IIPEroiaBaTeis.
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- Jlekuus BABOEM

Orta PasHOBUAHOCTD JICKIUHN SABJIACTCA IMPOAOJLKCHUEM U Pa3BUTHUEM HpO6ﬂeMHOFO H3JIOKECHUA Mare€pualia B JUaliore
JBYX IpernojasaTeneil. 31ech MOICIUPYIOTCS pealbHble CUTYallud OOCYXKIECHHUsS TEOPETHYECKUX U IPAKTUYECKHX BOIPOCOB
JABYMs CIICLIMAJINCTAMU.

- Jlexius ¢ 3apaHee 3aIUIaHUPOBAHHBIMU OMIMOKaAMU

ﬂaHHaH JIEKOU Mpu3BaHa aKTUBU3HMPOBATH BHUMAHUE 06yl{a}01uy1xc;1, Ppa3sBUBAaTh UX MBICIUTCIBHYIO HEATCIBHOCTD,
(hopMHpOBaTh YMEHHUE BBICTYIIATh B POJIU SKCIIEPTOB.

3auaqa npenogaBareisi COCTOUT B TOM, 4TOOBI 3aJI0KUTh B JICKIMUIO  OIIPEACIICHHOE KOJIUYECTBO OIIHOOK
COJlepKaTeNIbHOT0, METOAUUECKOT0, II0BeZeHUeCKoro xapakrepa. [lonbupatorcss Hanbonee TUIMYHBIE OIIHOKH, KOTOPble OOBIYHO
HC BBIIISIYUBAIOTCA, a4 KakK OBl 3aTyLIEBBIBAIOTCS. 33.,[[3.'-{3. 06y11a101u14xc;1 COCTOUT B TOM, 4TOOBI IO X0o4y JEKIHUU OTMEYATh
omuOKy, GUKCUPOBATH U HA3bIBATh UX B KOHIIE.

- Jlexnus-npecc-koHpepeHnus

IIpenonasarens mpocut oOydaromuxcs 3a1aBaTh MMCHMEHHO BOIPOCHI IO JaHHOW TeMe. B TeueHue nByX-Tpex MHHYT
oOyuaromuecs GopMyIUpyIOT HauboIee HHTEPECYIOIe UX BOIPOCH U MEPefaroT MPEHoJaBaTeto, KOTOPhIA B TeUEHHE TpeX-
IATA MUHYT COPTHUPYET BOIIPOCHI IO UX COACPIKAHUIO U HAYMHACT JICKIUIO. HCKLII/U[ n3J1ara€Tcs HE KaK OTBE€THI Ha BOIIPOCHI, a
KaK CBS3HBIHA TEKCT, B IIPOLIECCE U3TI0KEHHUS KOTOPOTO (POPMUPYIOTCS OTBETHL.

- .HCKLII/IH-KOHC}/HI)TB.LII/IH
MaTepnan n3JIara€Tcs B BUI€ BOIIPOCOB U OTBETOB UJIK BOIIPOCOB, OTBETOB U Z[HCKyCCPIi’I.
CTpyKTypa IpefoCTaBICHU JIEKIIMOHHOTO MaTepuaa:
- BBojgHas yacTh jaeKIuU

IlepBoe mpezncTaBneHue O JEKIUH COAEPKUTCA YKe B HOpMYIHPOBKe TeMbl. OHA HOJDKHA OBITh KPATKOM, BEIPAXKATh CyTh
OCHOBHOHM wuJeH, ObITh IpuBIEKaTeabHOW 10 Qopme. LlenecooOpa3Ho 3aech cka3aTh Ha 3HAYEHHE OTOM TeMBbl s
HOCJIEIYIOIIETO YCBOCHUS 3HAHUM M PAa3BUTHA JIMUHOCTU OOydaromuxcs, Uil Oyaymieid mpodeccuoHaabHOU AESATENbHOCTH.
Jlamee MOXXHO COOOIIUTH LIENH JIEKIMU U ee IulaH. JKenaTeslbHO COPUEHTHPOBATH CIyllaTelel Ha MOCIEAYIOMHUil KOHTPOIb
3HaHMH, MOJIE3HO YKa3aTh Ha CBsI3b HOBOTO MarepHaja ¢ MPOMIEHHBIM M MPEAbIIyIUM. TeMI U3JI0KeHHs 3TON YacTH JIEKIUH,
KakK MpaBUiIo, JOJKECH OBITH BBIIIE TEMIIA M3JI0KEHHS OCHOBHOT'O, YTO 3aCTaBJIACT O6y‘IaIOH_IPIXC$[ TICUXOJIOTUYCCKHU COGpaTLCfI n
COCpeloTOUNThCA. BBOIHAS YacTh JIEKIIMU OOBIYHO 3aHUMAET 5-7 MUHYT.

- OcHOBHas 4acTb JICKIIUU

Ilepexony K M3TI0XKEHHIO MIEPBOTO BOIPOCA, KAK NMPABUIIO, JOJDKHA NPEALISCTBOBATE Nay3a. B 3To BpeMs JIEKTOp MOXET
MIPOBEPUTH, BCE JIU CIYIIATENIN TOTOBBI K BOCIIPUATHUIO JEKIMHU (II03bI, BEIPAXKEHHUS JIULI, Pa3TOBOPHI). 3aMETHB 00yJaroIuxcs, He
TOTOBBIX K BOCIIPUSTHUIO, ONBITHBIE IPENOAABATEIN MPOU3HOCIT KPAaTKyI0 MOOMIU3YIONIYIO (pa3y, OCTAaHABIUBAIOT B3IVIAM Ha
HEPAOUBBIX, PEXKE - HA3BIBAIOT q)aMI/IJ'[I/IIO, UM 1 HE TPATAT BPEMS HA UIMTCIIBHBIC 3aMCYaHUS.

Jly1st TOro 4TOOBI MPEO0JIETh OTCHIMABHYIO TACCUBHOCTD CIIyIIaTesel, He0OXOMUMO BCEMH BO3MOXKHBIMH CITOCOOaMH
MpUIaTh JIGKIMU TpOOJIEMHBIH XapakTep, MOOyXIas CIyliaTelieil K CaMOCTOSTEIbHOW I03HABATEIbHON AaKTHBHOCTH U
TBOPYECTBY.

K TakuM aKTHUBHBIM Cpe€acTBaM MOXHO OTHECTH:

° oOpamieHue K 00yJaronuMcs ¢ BOIIPOCAMH, YTOYHAIOIIMMH [TOHNMaHNE OCHOBHBIX HAEH U (aKTOB TEMBI;

° OpraHu3anuro MUHHU-CTOJIKHOBCHUN Pa3sIMYHBIX TOYEK 3PCHHUA 110 BEIABUHYTBHIM IIPENOAABATCIIEM MTOJIOXKECHUAM,

° TIOCTAaHOBKY BOIIPOCOB, 33/1a4 ¢ MHO)KECTBCHHOCTBIO PEILICHUH U Ip.;

° MHIUBUAYAJIbHBIA CTHIIb U3JI0KEHUS MaTepuaa,

° obecrieueHre 0OPaTHOM CBS3H.

- 3akiroyeHue

B mpomecce 4reHms JeKIMHM TpenojiaBaTeNb MODKEH MO03a00THTBCA O €€ 3aBeplIeHHH. PaccuumTaTh BpeMs, a He
MPephIBaTh JIEKIHMIO Ha moiycioBe. OOBIYHO YIS 3aKITIOYCHUS Marepuana ObIBaeT JOCTAaTOYHO 5-7 MUHYT. 3aBepiias JCKIHIO,
MIperoaBaTeslb OTBEYAET Ha BONPOCHI CIyIIaTeNIeH, IIOABOAUT UTOT, AT METOANYECKUE YKa3aHHUs K CaMOCTOSITENBHOI paboTe,
KOMMCHTHUPYET NpeiaracMyro JINTEpaTypy. 3aKkaHYMBaTh JICKIUIO HY?>KHO KOHCTPYKTHUBHO 110 COACPKAHUIO U TTOJIOKUTEIIBHO 10
OMOLIMOHAJIBHOMY  HAaCTpPOIO. Oqua}OIlH/[CCﬂ JOJIKHBI yﬁTH 3aMHTCPECOBAHHBIMHA, 3aWHTPUIOBAHHBIMU, KEJIAIOUIUMH

0Hp060BaTL 3aBTpa K€ NPECAIOKEHUA JICKTOPA, a TAK)KE B XOPOLIEM HACTPOCHUH U aKTUBHOM TOHYCE.

11.2. Metoanveckue yka3aHus A 00y4aroUXCs 0 BHITOIHEHUIO J1ab0paTopHBIX paboT.

B xone BBITIOIHEHNS 1a00PaTOPHBIX paboT 00ydJalOMUHCS JODKEH yITyOUTh M 3aKPENUTh 3HAHUS, IPAKTUUECKUe HaBBIKH, OBIANETh
COBPEMECHHOW METOAMKOH M TEXHHKOH OKCIEPUMEHTa B COOTBETCTBHM C KBATH(HKAIMOHHON XapaKTepHCTHKOH oOydaromerocs.
Beinmonnenue mabopaTopHBIX pabOT COCTOMT M3 SKCICPHMEHTAILHO-IPAKTUUECKOU, PACUeTHO-aHATUTUYECKOH uyacTed M KOHTPOJIBHBIX
MEPONPUATHIA.

BeinonHenue 1a00paTopHBIX PaboT 0OydaromMMCs SBISIETCS HEOTHEMJIEMON YacTbI0 H3Y4eHMs JUCIMIUIMHBL, OINpPEAessieMOn
y4eOHBIM IIJIAHOM, U OTHOCUTCA K CPEACTBaM, 00€CIeUUBAIOIIUM PEILICHUE CICIYIOIIX OCHOBHBIX 3a/1a4 00y4aroIerocs:

- IpHOOpETEeHNE HAaBBIKOB UCCIIEI0BAHUS IIPOLIECCOB, SIBICHUN 1 00BEKTOB, U3y4aeMBbIX B pAMKaX JaHHOH AUCIUILIMHBL;

- 3aKPCIUICHUE, PA3BUTUEC U ACTAIU3AUA TeopeTquC{?x 3HaHPII>‘I, TOJIYYCHHBIX Ha JICKIUAX;



- IIOIy4eHHue HOBOU MH(OPMAIUHU 110 U3y4aeMOl JUCIUILIUHE;
- IpHoOpeTeHNEe HaBBIKOB CAMOCTOSTEILHOM paboThI ¢ 1a0OPaTOPHBIM 000PYIOBaHHEM U IPUOOpPAMHU.
JlaGoparopHble pabOTHI MPOBOIATCA B opMe ImpakTuueckoi moarorosku. Ilpu BbimonHeHuu 1aGOPaTOPHBIX pabOT oOydaromuecs
BBIIIOJIHSIOT OT/IEIbHBIH TPYI0Bble (QYHKIUH, CBI3aHHBIE ¢ Oyayliei npodeccHoHaIbHOM AesTeIbHOCTHIO:!
- IIPUHATHE IPOEKTHBIX PEIlCHUil;
- BBIIOJIHEHHE JICHCTBUI CONIACHO MHCTPYKIMH, 00pa3ily WM CAMOCTOSTENILHO IPUHATOTO PEICHUS;
- opopmIIeHHE OTYETHOCTH.
Beinonnenue o0yuaromumes 1a00paTOpHBIX paboT HE B OJIHOM 00bEME MOXKET IIPUBECTU K MOHMKEHHIO OLICHKH 3a JUCHUIUIUHY U3-
32 HU3KOTO YPOBHS OCBOCHUS KOMIICTEHIIUMH:
- BBIIIONHEHHE MeHee 75% 1a0bopaTopHBIX padoT - MOHIKEHHE MaKCUMAaIbHOH OLleHKH Ha 1 Ga;
- BbIIONHEHHE MeHee 50% 1abopaTopHBIX paboT - MOHIKEHHE MaKCUMAaIbHOM OLleHKH Ha 2 Gasuia;
- HEBBINOJIHEHHE JIA0OPATOPHBIX PabOT - MOHWKEHHUE MAKCHMAIIbHOM OIIeHKH Ha 3 Oaia.
3ananue 1 TpeOOBaHMUS K MPOBEACHHIO J1a00PATOPHBIX PadoT.
3aganus 1 TpeOoBaHUS K 1a0opaTopHBIM paboTaM pa3MelneHsl B Jlugnom xabunere I'VAII B pa3zene UCHUILIMHBL
Crpykrypa u popma oTdyera o 1adbopaTopHOii padore.
Otuer o 1abopaTopHOH paboTe chaeTcs B 3MMEKTPOHHOM Buze (moxymeHT Word, noxymeHT PDF) uepe3s JIuunsiii kabuner I'VAIL Ortuer k
J1a00paToOpHOil pabOTE COACPIKUT CIEAYIOIIUE HIEMEHTHI:
- TUTYJIBHBIN JIUCT ¢ HA3BAHUEM JIUCIUIUIMHBI, HOMEPOM U Ha3BaHHEM Ja00paTOpPHOH paboTsL;
- LIeJIM ¥ 332491 padoThI;
- 3a/1aHME;
- cXeMa MOAKIIOUEHHUS;
- TEKCT IPOrpaMMbl (IIpH HEOOXOIUMOCTH);
- KOHTPOJIbHBIE IPUMEPHI (IIPH HEOOXOAUMOCTH);
- BBIBOJIBI.
TpeboBanus k 0(hopMIEHHIO OTYETa O 1ab0opaTOpHOIl padore.
- O6mue TpeboBaHUS U PEKOMEHIAUH 110 BBIOJIHEHHUIO IICbMEHHBIX pa0oT : Metopndeckue ykaszanus / C.-Ilerep6. roc. yH-T
a’pokocM. npubopocTpoenus ; coct. A. A. CopokuH. - CII6. : U3n-Bo I'VAII, 2017. - 32 c.
- O6mue TpeGOBaHUS U PEKOMEHIAIMHU 110 BBHIIOJTHEHUIO MHUCEMEHHBIX pabOT : METOAUYCCKHUE YKA3aHHA (C U3MEHEHUAMU Om
09.01.2019) [Onexrponnsiii pecype] / UBanropoackuii ¢guiuan C.-Iletep0d. roc. yH-T a’spokocM. mprHOOPOCTpoOeHHUs ; COCT. A. A.
CopoxkuH. - IBanropon : 2019. - 37 ¢. URL: http://ifguap.ru/rp/ReportsFormattingRules.pdf, JInunsiii kabuner I'VAIT

11.3. Metonuueckue yKa3aHuUs sl 00y4JalOIIMXCsI IO TPOXOXKICHHUIO CAMOCTOSITENIbHOM PabOTHL.

B xo7ie BBINONHEHHS! CAMOCTOSITENBHOM PaboThI, 00yUaIONHiiCs BBIIONHIET paboTy MO 3aJaHHI0 U NP METOANYECKOM PYKOBOJCTBE
TperofiaBares, Ho 6e3 ero HeMOCPEACTBEHHOTO yJacTHsI.

Jst oOydaromuxcst o 3a04HoH Gopme 00ydeHus, caMOCTOsATENIbHAsI pab0Ta MOXKET BKITIOYATh B Ce0st KOHTPOIBHYIO paboTy.

B mpomecce BBHITIONHEHHUS CaMOCTOATENBHOH paboThl, y oOydaromerocs (GpopMHupyeTcs Lelecoo0pasHoe INIAHHPOBaHUE pabodero
BPEMEHH, KOTOpPOe MO3BOJSIET MM pa3BUBAaTh YMEHHS M HABBIKM B YCBOCHHM M CHCTEMAaTH3allM MPHOOpETaeMbIX 3HAHWH, 0OecrednBaeT
BBICOKHIT yPOBEHb yCIIEBAEMOCTH B EpUOJ 00ydeHHs1, TOMOTaeT MOJIyYUTh HABBIKY HOBBINICHUS IPO(YECCUOHAIBHOTO YPOBHSL.

MeToanuecknMy MaTepuaIaMu, HalpaBSIOIMMY CAMOCTOSITENIBHYIO paboTy 00y4aromuXcst SBISIOTCS:

- y‘{e6H0-M€TOHH‘{eCKHﬁ Marepuajl no JUCIHUIINHE.

11.4. Meroauueckue ykazaHust JJisi 00y4YarOIMXCs MO MPOXOXKICHUIO KOHCY/IBTAIUH.
ITo u3y4aemoit TUCIUIIINHE TPOBOAATCS CIEAYIOINE BBl KOHCYIBTAIUI:
- KoHcynpranus co craboycreBaonMy 00yJaroIMMHUCS - TIPeIHa3HaYeHA IS
° JIMKBHJALIUY NPOOEIIOB NP U3YYCHUH JUCLUILTHHBI,
° Pa3bsCHEHUSI CIIOPHBIX BOIPOCOB M BOIIPOCOB, HAUOOJIEE CIIOKHBIX JIJISl U3YUCHUS;
° 3aKpeIJICHUS IPOMICHHOTO MaTepHuala,
o TUKBHUIAIMH aKaJeMHUYSCKUX 3a0JKCHHOCTEH.
TIpoBoauTCS perynspHo coriacHo rpaduKy KOHCYJIBTAIMi IpernonaBarelis (He pexe 1 pa3a B 2 Heenu).
- KoHcynbranus 1o npoeKkTHOH U HayYHO-HUCCIIeI0BATENbCKON IESTEIBHOCTH 00yYarOIMXCS - TPOBOAUTCS C LIEIBIO:
° PacHIMPEHUs] HAyYHOTO KPYro3opa 00y4arouxcs;
° PacCMOTPEHHS BOIIPOCOB, HE BKIIIOYCHHBIX B MPOrPaAMMy U3y4aeMOW AUCIUILIMHBL,
° yrIyOJCHHOTO U3yUCHHsI MaTepHalia Kypca;
° MOMOIIH 00YyYaIOIIUMCS B TIOATOTOBKE HAYYHBIX CTATEeH M JOKIAJ0B Ha KOH(PECPCHIINH;
° MOATOTOBKH B yYaCTHIO B KOHKypCax W OJMMITHA/IaX.
TIpoBoauTCS peryasipHO cormiacHO rpaduKy KOHCYJIBTALUI MperogaBaTelisi WIX MO YCTHOW JOTOBOPEHHOCTH MEXITy

00ydarommMcs ¥ MPEToaaBaTeieM.
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11.5. Metoan4yeckue yka3aHus A1 00y4aroMmuUXcs 0 MPOXOKICHHUIO TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH.

Texymmii KOHTPOJb YCIIEBAEMOCTH NpEIyCMaTpHBacT KOHTPOJb KadecTBa 3HAHUHA OOYyHYarOLIMXCS, OCYIIECTBISIEMOTO B TEUCHHE
CceMecTpa ¢ ILeNbI0 OLCHWBAHUS XOa OCBOCHWS IMCUWIUTHHBL HeBbimonHeHHe TpeOOBaHWII WM MX YAaCTH 1O MPOXOXKICHHIO TEKYIIETo
KOHTPOJIS YCIIEBaeMOCTH P YCIEITHOM MPOXOXKICHUH IIPOMEKYTOYHOI aTTeCTallui MOXKET IPUBECTH K TIOHMKEHUIO HTOTOBOM OLICHKH.

Bo3MOXHBIE METOBI TEKYIIETO KOHTPOJISL:

- YCTHBII ONPOC Ha 3aHATHSAX;

- CHCTeMaTH4ecKas IPOBEpKa BHINOIHCHNS HHIMBUIYAIBHBIX U TOMAIIHUX 3aIaHHI;
- 3aIKTa OTYETOB MO J]AOOPATOPHEIM paboTaM;

- TIPOBEJICHUE KOHTPOJIBHBIX PaboT;

- TECTHPOBAHNE;

- KOHTPOJIb CAMOCTOSTENIHBIX PadoT;

- TIPOBEJICHUE KOHTPOJBHBIX PaboT;

- JIOKJIa]] Ha HAyYHOU KOH(EPCHIINY;

- HaITMCaHUue Haquoﬁ CTaTbHu.

11.6. Metoauueckue yka3aHus A 00y4aromuxcs 0 IPOXOXKICHHIO TeCTUPOBAHHUS.

Hcrnonb30BaHHE TECTOBBIX 3aHaHHﬁ BO3MOXHO KaK IIpU TEKYLIEM KOHTPOJIC, TaK U IPU IPOBECACHUU HpOMe)KyTO‘{HOﬁ aTTCCTaluu.
TecTbl MOTYT IPOBOIUTHLCS KaK B MUCBMEHHOH (hopMe, TaK U C UCIIOIb30BAHIEM IEKTPOHHBIX CPEICTB 00yUeHUSI.

MOXHO BBIIEIUTH OCHOBHBIE YPOBHH TECTa, B KOTOPHIX IPOBEpKa BO3PACTAeT OT KOHTPOJS 3HAHUM (MHIUKATOP MOCTIKCHUS
KOMIIeTEHIUH - "3HaTh'") 10 MPUMEHEHHs HaBBIKOB IIPU PEIICHUH THIIOBBIX M HETUIIOBBIX 3a/a4 ((MHAUKATOPH! JOCTIDKEHUS] KOMIIETCHIINY -
"ymeTs" 1 "BIaneTh"):

- IlepBelit ypoBEHD - y3HaBaHHE paHEE U3YYEHHOI'O MaTrepuana;

- BTopoii ypoBeHb - pelpOoAyKTUBHBIN - B 3alaHUSAX HE COACPIKUTCS MaTepuaja A OTBETA WM )K€ ero U3BJICUeHUE TpeOyeT He
TOJIBKO 3alIOMMHaHWA Mar€puraia, HO U €r0 IOHUMaHUA (HOZ[CTaHOBKa, KOHCprKTHBHLIﬁ TECT, TUIIOBAA 3a;[aqa);

- Tpetuil ypoBeHb - HETUIOBBIE 3a/ladM MOBBIIICHHOH CIOKHOCTH, IJISI KOTOPBIX TpedyeTcs caMOCTOATEIbHOE HAXOXKACHHE
METOZIOB PEILICHUS;

- CMeIIaHHBI - UCIONB30BAaHHME 3JIEMEHTOB BCEX TPeX YPOBHEH JUIA NPOBEPKH PA3HBIX HHAUKATOPOB JIOCTHXKEHHS
KOMITETEHIIU .

Kpurtepun omeHkn TecToBbIX pabor Oasupyrorcst Ha 100-0ampHoii mixane comtacHo MJIO I'VAIL. CMK 2.77 "Ilonoxenue o
MOZYIBbHO-PEHTHHIOBOIl CHCTEME OIIEHKM KadecTBa y4eOHOH pabotel crymeHToB B ['YAII" (momycTMMO NpHMEHEHHE JH00O0Tro
KOJIMYECTBEHHOTO MOKa3aTeNIs OLEHKH C MpUBeeHNeM ero K 100-1poreHTHOH mKaie):

- MeHee 55 - "He 3auTeHo" WK "HeyJ0BIeTBOPUTENHLHO" (2);
- 0T 55 10 69 - "3aytreno" unu "ynoBnerBoputenbHo" (3);
- ot 70 no 84 - "3aureHo" nnu "xopouro" (4);

- ot 85 1o 100 - "3auteno" winu "oTau4uHo" (5).

11.7. Metoan4eckue yka3aHus A1 00y4JalomuXCs 0 MPOXOKICHHIO IIPOMEXKYTOTHOM aTTeCTalUH.
[IpomexxyToyHasi arrectalys OOYYAIOIIUXCS INPEIyCMAaTpUBAET OLICHHBAHUE MPOMEKYTOYHBIX W OKOHYATEIBHBIX pE3YJIbTaToB
o0yuenus o pucoumuimHe. OHa BKITIOYAET B CeOsi:

- 3a4eT — 9T0 (HopMa OLEHKH 3HAHHI, MOJTYYCHHBIX OOYYAIOIINMCS B XOJ€ HM3y4CHHsS Y4eOHOW MUCHHUIUIMHBI B IIEJIOM HJIH
MPOMEKyTOYHAs (TI0 OKOHYAHUHU CEMECTpa) OLICHKA 3HAHUH 00YJAIOIIUMCS 110 OTACNBHBIM pa3jiesiaM JUCIUILTHHBI C aTTECTAIIMOHHOM
OLIEHKOM "3auTeHo" uinu "He 3auTeHo".

3a4er NpOBOJUTCS B OJHOM U3 CIEAYIOIUX (HOPM:

- B YCTHOI#1 (hopMe B BHIE OTBETa HA OMH WK HECKOJIBKO BOMIPOCOB MO TUCIUILIIAHE

- C IpUMEHUEM CPEICTB AeKTpoHHOro o0yuenus (LMS I'YAII)

B cnyuae QuUCTaHIMOHHON (OPMBI MPOMEKYTOUHOM aTTECTAIlMH, 3a4eT MPOBOJUTCS B BHIC TECTa C MPHUMEHECHHEM CPEACTB

9NIEKTPOHHOTO 00yYEHUs.
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JIucT BHeceHUs U3MeHeHuil B padouyio nporpaMmy JUCUMILTAHBI

JlaTa BHeceHHsI

. JlaTta u Ne
H3MEHEeHN H
w . . NPOTOKOJIAa
JTOTIO.JTHEHHIA. Conepixanue u3MeHeHHt ¥ 1OTOTHEHU
3acelaHus
I[Moanmuch BHecIIEro
kadeapol

H3MCHCHUSA
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