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AHHOTALUA

Jucnunimnza "Lludposeie cucTeMbl aBTOMAaTH3AIMM U YIPaBICHUA" BXOOUT B 00pa30BaTeNIbHYIO IPOrpaMMy BBICIIETO 00pa30BaHUA
[0 HampaBieHuio noaroroBky/crnenuansHocTd 09.03.01 "MHbopMarnka M BRIUMCIHTENbHAs TEXHUKA" HampasieHHOCTH "IIporpammHoe
obecriedeHre CPEICTB BBHIYMCINTENBHON TEXHUKH M AaBTOMATH3MPOBaHHBIX cucTeM'". Jlucrmmnmaa peanusyercs Kadenpoi npuxitagHoit
MaTeMaTHKH, HHPOPMATUKN U HHPOPMAIIMOHHBIX TAMOXKEHHBIX TexHonoruit (Kadenpoii 2).
JlucuuniHa HanesleHa Ha popMupOBaHKE y BEITYCKHUKA CIICTYIOIIX KOMIIETCHIINIL:
I1K-3 "CriocobeH nmpoeKTHpOoBaTh MoJIb30BaTeIbCKHE HHTEP(EHCHI 0 TOTOBOMY 00pa3ily Wil KOHIENIMU HHTepdeiica”
[1K-5 "CriocobeH pa3padaTbiBaTh TpeOOBaHHS U IPOSKTHPOBATH MPOrpaMMHOE obecreueHue"
CozepxaHHe TUCIHUIUINHBI OXBaThIBACT KPYT BOIPOCOB, CBA3AHHBIX C pa3pabOTKOH IM(POBEIX CHCTEM aBTOMATHU3alUK U YIIPABICHHS
Ha 0a3e MPOMBIIUICHHBIX NPOTPaMMHUPYEMBIX JIOTHYECKHX KOHTPOJIEPOB (YUUTHIBAs OCOOCHHOCTH LM(POBOTO YIPABIEHHS NPOIECCOM,
JIICKPETH3AIMI0 aHAJIOTOBBIX CHTHAJIOB, IIH(POBBIE KOMMYHHKAMH B YIIPABICHUH IIPOIECCAMH, IPOTPaMMHUPOBAHNE CHCTEM PEATBHOTO
BpEMEHH, CHUCTEMHYIO HWHTETpalrio) M odecnedeHneM paboThl B pealbHOM BPEMEHH CHCTeM cOopa, 00paboTKH, OTOOpakeHHWs W
apXUBHUPOBaHUS HHOOPMAIHH 00 00BEKTEe MOHUTOPHHTA MM YIIPABICHHUSL.
INpenonaBaHue IUCIUILUTMHBI IPEXyCMAaTPUBACT CIEMYIOIIHe (OPMBI OpraHM3alNM yJIeOHOTo Tpolecca: JEKIHH, 1abopaTopHbIe
paboTHI, caMoCTOsITeTbHAs paboTa 00yJaroIerocs, KOHCYIbTAIN.
IMporpamMmoif IUCHMIIMHEI NPEIyCMOTPEHBI CIEAYIOIIHe BHIBI KOHTPOJS: TEKyIIMH KOHTPOIb YCHEBAEMOCTH, MPOMEKYTOYHAsS
arrectanus B Gpopme 3auera.
O6mas Tpy10eMKOCTh OCBOSHHSI AUCIUILIHHBI COCTABIAET 3 3aUeTHBIX eANHMIEL, 108 qacos.

S13bIK 00yYEHUSI IO AUCIUIIIHHE "PyCcCKUii".



1. [TepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00yUeHUS MO IUCIUIJINHE

1.1. Llenu npenoaaBaHust AUCUUILTHHBL

Ionyuenue cTyneHTaMu HEOOXOAUMBIX 3HAHUM U HABBIKOB B 00/1aCTU pa3pabOTKH LU(PPOBBIX CHCTEM aBTOMATU3aLUU U YIPaBICHUS

Ha 6a3e NMPOMBIIIIEHHBIX MPOrPAMMHPYEMbBIX JIOTHYECKUX KOHTPOJIEPOB U obecredeHHs paboThl B peallbLHOM BPEMEHU cucteM coopa,

00paboTKH, OTOOpaXKeHHs ¥ apXUBUPOBaHUS HH(OpMAILU 00 00bEKTe MOHUTOPHHIA UM YIIPABICHHUSI.

1.2. JlucumminHa BXOXUT B COCTaB 4YacTH, (OpPMHpPYeMOil ydacTHHKaMH 00pa30BaTelbHBIX OTHOIICHHH, 00pa3oBaTeNbHOM

porpaMMBl BeIcIIero oopaszosanus (gaiee — OI1 BO).

1.3. IlepeyeHs mIaHAPYEMBIX PE3yIBTaTOB 00yUYECHUS IO JUCLHUIUINHE, COOTHECCHHBIX C INITAaHUPYEMBIMH pe3yisraraMu ocBoeHns OI1

BO.

B pe3yapTare HU3Yy4YCHHUsS AJUCHUILIMHBI 06yanOLHHfICH JOJIKCH OGJ'Ia,Z[aTI: CJICAYIOIIMMHU KOMIICTCHIUAMU MWW KX YacCTAMMU.

Komnerenmun u UHAUKATOPBI UX JOCTHIKCHUSA ITPUBCACHBI B T36J'II/II.IC 1.

Tabmuua 1 — [epeueHb KOMIIETCHIUI U HHIMKATOPOB UX JOCTHIKCHHUS

Kareropust
Kon u HanmeHoBanue
(rpynna)
KOMIeTeHIIHH
KOMIIeTeHIU!

Ipodeccuonansupie [1K-3 CnocobeH HpOeKTHPOBATH
KOMIETEeHINH TIOJIL30BaTENIbCKHE  MHTEepderch
IO TOTOBOMY o0Opaslly WIN

KOHIICIIIUK HHTepdeiica

Ipodeccuonanpupie [IK-5 Crnocoben pa3pabarbiBaTh
KOMIIETCHIINH TpeGOBaHHS W IPOEKTHPOBATH

nporpaMMHOC obecrieuenune

Kon u HaumeHoBaHue HHAUKATOPA JOCTUKCHUS KOMIIETCHIINH

[IK-3.3.2. 3HaTh TeXxHUYECKHE TPEOOBAHUS K HHTEpPEHCHOU TpaduKe 1
CTAQHIAPTHl, peNIaMEHTHpYIOIMe  TpeGOBaHHMS K  IPrOHOMHKE
B3aMMOJICHCTBHS YEIOBEK-CHCTEMa

IK-3.Y.2. VYMmerpb mnpuMeHATH TpeOOBaHUSA 110 TNPOCKTUPOBAHHUIO
TI0JIL30BATENILCKUX UHTEP(HEHCcoB

IIK-3.B.1. Bnagerb oOCHOBaMH IpPOEKTHPOBAHMS MPOIPAMMHOTO
B3auMoOJielicTBHsl ¢ uHTepdelicamu,  co3[aBaTh  aJalTUBHBIC
nHTepeHChl, pemarb OpaKTHYECKHe 3aJadd C HCIIONB30BaHUEM

BU3YyaJIbHbIX KOMIIOHEHTOB

IIK-5.3.2. 3HaTh METOAWKY NPOCKTHUPOBAHHUS W METOIBl aHAIH3a
TpeOOBaHMH K TPOCKTHPOBAHUIO IPOrPaMMHOTO  OOECIeueHus,
0COOCHHOCTH BBHIOPAaHHOW NPOTPaMMHON CpeIbl B COOTBETCTBUH C
CYIIECTBYIOLIEH MPOrpaMMHON apXUTEKTY PO

TIK-5.V.2. YMeTh amantupoBaTh TpeOOBaHUS K MPOrPaMMHOMN cpene U
MPOrpaMMHOMY O0OECIICUCHHIO, OIIEHHBATh CTENCHb 3()(PEKTHBHOCTH
MIPUHUMAEMBIX pelICHHH

[IK-5.B.2. Bnanets MeTomamMu OLEHKH 3()(GEKTUBHOCTH pealnu3alui
MPOrpaMMHOTO O00ECIIeueHUs] B BBIOPAHHOH NPOrpaMMHON cpene B

COOTBETCTBHH C TEXHUKO-IIPOrPAMMHON apXUTEKTypoit

2. MecTo qucuMILIMHBI B cTpyKType OIl

HI/ICHI/IHHHHa MOXET 6a3Hp0BaTLC}I Ha 3HaHUAX, paHEC HpI/I06pCT€HHLIX O6y‘{a}0H.[HMI/IC}I Ipyu U3Yy4YCHHUHU CICAYIOIUX JUCIUIINH:

- Umxenepnas rpaduka
- UccnenoBanne onepanuii

- Komnerorepras rpaduka

- OcHOBBI pa3pabOTKH HH(POPMALOHHBIX CHCTEM

- OcHOBHI pa3pabOTKH KOMIIBIOTEPHBIX UTP
- OCHOBBI pOOOTOTEXHUKH

- OCHOBBI TEOPUH YIIPABICHUS

- OTKpBITBIE CUCTEMBI

- [IporpammupoBaHue Ha sI3bIKax AcceMOnepa

- [IpoexTnpoBaHye YeI0BEeKO-MalIMHHOTO HHTEpdeiica

- CHCTEeMHBIH aHaIH3

- CucreMbl HCKYCCTBEHHOI'O MHTEJIJICKTA

3HaHI/I$[, TIOJTYYEHHBIE NIPU HU3YYCHHUH Marcpualia JIaHHOﬁ JUCHUIIIAHBI, UMCIOT KaK CaMOCTOATCIIBHOC 3HAQYEHHUE, TaK U MOTYT

HMCIIOJIB30BAThCA MMPU U3YUCHUN APYTUX TUCHUIIIAH:
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- Web-niporpammupoBaHue
- Pa3paboTka MynbTUMEAUIHBIX U HHTEPHET-IIPUIIOKEHUI

- Teopml BBIYHCIIUTEIIBHBIX TPOLIECCOB

3. O0beM U TPYI10EeMKOCTh IMCUMILIMHBI
Jlansble 00 o0meM o0beMe JUCLMIUIUMHBL, TPYJOEMKOCTH OTACNIBHBIX BUIOB Y4eOHOH palboThl O JUCHUIUIMHE (M paclpeieieHue
9TOH TPYAOEMKOCTH II0 CEMECTpaM) IIpeCTaBICHbI B TaOIHLE 2.
Tabnuua 2 — O6beM M TPYAO0EMKOCTb JUCLUILIMHE

TpynoeMKkocTh 10 ceMecTpam

Buj yuedHoii paGoTsl Bcero
9
O0uast TpyroeMKocTh AucuunIunbl, 3E/4ac. 3/108 3/108
M3 HUX YaCOB MPAKTHYECKOW MOATOTOBKHU 8 8
AyauTOpHBIE 3aHATHSA, BCET0 4Yac. 16 16
B TOM 4YHCIIE:
- nexuuu (JI), gac. 8 8
- mpaxtuueckue/cemunapckue 3ansarus (113, C3), uac.
- maboparopusie pabdotsl (JIP), gac. 8 8
- KypcoBoii ipoekt/padota (KI1, KP), uac.
DK3aMeH, 4yac.
Camocrostensnas padora (CPC), Bcero uac. 92 92
Bua npoMeskyTouHoOM arTecTanum: 3a4eT, 1udQ. 3auer, sx3amen (3auer, Audd. 3a4, Ik3.) 3ayer 3auer
4. Conep:xaHue JUCHUIIIUHBI
4.1. PacnipeneneHue TpyIOEMKOCTH JUCIUIUIMHEL IO pa3felaM U BHIAM 3aHATUI.
Pa3pesnsl, TeMbl AUCIUIIMHBI U UX TPYAOEMKOCTh IPUBEAEHBI B TA0IHIE 3.
Tabmuma 3 — Paznensl, TeMbl JUCIUILIHHEL, UX TPYAOEMKOCTb
3 KII/
Jlexkuumn, JIP CPC
Pa3znesbl, TeMbl AMCHHILTAHBI (C3), KP
yac. yac. yac.
vac. qac.
Cemectp 9
Paznen 1. OcoGeHHOCTH LU(POBOTO YIIPaBICHUS MPOLECCaMu 1 0 0 0 10
Tema 1.1. IIpumepsl 3a1au ynpasieHUs IPOLIECCAMU
Tema 1.2. Moneny, npuMeHsieMbIe B yIIPaBICHUH
Tema 1.3. KomnoneHnTs! nHTEpdeiica Mexay IpoLeccoM U yIpaBISOIUM KOMIBIOTEPOM
Pa3zpen 2. ApxutekTypa nporpaMMHpYeMbIX JIormaeckux koHTpointepos (I1JIK) 1 0 0 0 10
Tema 2.1. Anroput™m paboThl ¥ u3onupyromue 6apsepsl B [IJIK
Tema 2.2. TexHOJIIOTHUECKHUE S3bIKK
Tema 2.3. Untepdeiice B [TJIK
Paznen 3. Jlornueckue moaynu LOGO! 1 0 4 0 20

Tema 3.1. Cepust npogykros LOGO!
Tema 3.2. IIporpammupoBanne LOGO!

Tema 3.3. MeTonuka nocTpoeHHs IporpamMMm ynpasieHus Ha s3pike FBD

5



13 K11/
Jlexkuumn, JIP CPC

Pa3znesibl, TeMbI AMCHMILTAHBI (C3), KP
yac. qac. yac.

qac. qac.

Paznen 4. CeMelicTBO POMBIIITICHHBIX HHTEIUIEKTyanbHbIX ycTpoiicTs 1-7000 ICP DAS. 1 0 2 0 20
Tema 4.1. HTemekTyanpsHble MOIYU BBosa/BhiBoAa [-7000

Tema 4.2. Cucrema komana moayaeii I/0

Tema 4.3. IIpoMsltteHHbIH nporpaMMupyeMslii koutpomtep ICP DAS

Tema 4.4. UuctpymenransHas cpeza paspadorku SoftLOGIC GOOD HELP

Paspen 5. S3p1ku MOK 1 0 0 0 10
Tema 5.1. CemeiicTBo s13b1k0B MOK

Tema 5.2. OcHOBBI s13bIKa peJIeHHON JIOTHUKH

Tema 5.3. I'paduueckue cpemsl pa3paOOTKKM mpuknaaHbix mporpamm s [IJIK Ha si3pikax

crangapra IEC 61131

Pasgen 6. CucteMsl aBTOMAaTH3AIAH 30aHUH 2 0 0 0 12
Tema 6.1. HTepdeiichl U MPOTOKOIIBI IJIS1 TOMAITHEH aBTOMATU3aIMN

Tema 6.2. Cetn aBTOMaTH3AIAN 3TaHUN

Pazpnen 7. IIporpammupyeMble 10rH4e€CKUe KOHTPOILIEPhI 1 0 2 0 10
Tema 7.1. IIporpammuposanue I1JIK S7-200/S7-1200

Tema 7.2. IIporpammuposanue IIJIK KOYO DL 05/06

Tema 7.3. Ilporpammuposanue [1JIK MITSUBISHI ELECTRIC FX 3U

Hroro B cemecrpe: 8 0 8 0 92

Hroro: 8 0 8 0 92

IIpakTyeckas MOATOTOBKA 3aKIIOYACTCSl B HEMOCPEICTBEHHOM BBINOJIHEHUM OOYYarOIIMMMUCS ONPENETICHHBIX TPYAOBBIX (DyHKIMH,

CBSI3aHHBIX ¢ OyayIel npodecCHOHANbHOH AeATeNbHOCTHIO.

4.2. Conep:xaHue pas3enoB U TeM JIEKIIMOHHBIX 3aHATHH.

CozeprxaHue pa3aeioB U TEM JICKIIHOHHBIX 3aHATHI IPUBEACHO B Tabmuie 4.

Tabnuua 4 — ConeprkaHue Pas3aeioB U TEM JICKIIMOHHOTO IUKJIA

Homep
Ha3zBanmue u conepixanue pa3aesioB U TeM JEKIHOHHBIX 3aHATHI
pasneaa

1 OcobeHHOCTH [U(POBOTO yIPaBICHUS HPOLECCAMU
Tema 1.1. [Ipumepsl 3a1a4 ynpaBlieHUs IPOLECCAMU
YnpasneHue mporeccoM B peanbHoM BpemeHu. [Ipumep — mpecc [yl macTuka. YIpapieHHE Ha OCHOBE IOCIEI0BATEIbHOIO
IpOrpaMMHPOBAHUA U IpepbIBaHUM. KpuTHUHbIE 10 BpeMEHH IPOLECCHL.
Tema 1.2. Mogenu, npuMeHseMbIe B YIPaBICHUU
Tunsr Moneneil. OCHOBBI MOJENUPOBAHUS JUHAMUYECKHX cucTeM. HempepbiBHbIE U JIUCKPETHbIE MOJEIM JIMHAMUUYCCKHUX
cHCTeM. YIIPaBIAeMOCTb U HaOMIOaeMOCTb.
Tema 1.3. KomnoHeHTsI HHTepdelica Mex Ty IPOLECCOM U YIPABIIAIONIM KOMIIBIOTEPOM
Bunapuele, nuppoBble M aHAJIOrOBbIE AATYUKU. VICIONHHUTEIBHBIE MEXAHH3MBI C 3JIEKTPOINPUBOJOM H IHEBMATUYECKHM

YIpaBIEHUEM.

2 ApXHTEKTypa MporpaMMHIPYEMBIX JIorHYecKkux koHTpoiiepos (ITJIK)
Tema 2.1. AnroputM paboTs! 1 H3oIHpyomue 6apsepsl B [IJIK
BazoBas crpykrypa IIJIK u ympomieHHbI anroput™ paOoThl. [IOHATHS «IPUEMHHK» M «HUCTOYHHK». TpaH3HCTOpHBIC H
peneitnbie Boixops! B [TJIK.
Tema 2.2. TexHONOrHYECKHUE S3BIKU
OCHOBEHI TpauuecKoro MporpaMMHPOBAHHS. SI3bIK (DYHKIIMOHAIEHBIX OIOKOB. SI3BIK peslelHON JIOTHKY.
Tema 2.3. Unrepoetice B [JIK
Iepexon OT IEHTpaTM30BaHHOW K pacnpenelieHHOH apxurekrype. CTpyKTypa M HpHHOUIN paboTsl HH. [locnenoBarenbHble
uHtepdericet RS-232, RS-422, RS-485. CpaBHeHue mnapameTpoB. [IlpuMeHeHHe TpHCTaOMIBHBIX 31eMeHTOB. CTaHIapT

npombinuieHHoi cetn CAN.



Homep
pa3gena

3

Ha3Banue n coJIepkaHu€e pa3iesioB U TEM JIEKIIHOHHBIX 3aHATHI

Jlornyeckue momynu LOGO!
Tema 3.1. Cepust mponykroB LOGO!
Anmaparaeie Bepcur LOGO! m ux coBmectuMocTh. MoayibHas u cereBas koHpurypammu LOGO!. Pexumsr paOoThl.
KommyTranmonusrie Bo3smoxxaoct moxyieir LOGO!.
Tema 3.2. TIporpammuposanne LOGO!
S3piku  mporpamMupoBanus. CoequHUTENbHbIE 37eMeHThl. CrnenuanbHble (QYHKIMM W UX TpuMmeHeHue. Cos3naHue |
KOH(UT'YpHUpPOBaHNE TOMONHHUTENBHBIX (yHKIMH. Beidop pexnma mporpammmupoBanus. Pabora ¢ II0 LOGO!Soft Comfort.
Pexxumsbl TectupoBanus u otiaanku nporpamm B LOGO!Soft Comfort.
Tema 3.3. Mertoauka mocTpoeHHs MPOrpaMM yIIpaBiieHus Ha s361ke FBD

Mopnenb I.II/ICprBOFO aBromara. Pukcanuss OKOHIAHHS COOBITHS B IIporpaMme yrpaBJICHUS. Onpez[eneHI/Ie BPEMCHH LHUKJIA.

CeMelCTBO IPOMBIIIIEHHBIX HHTEIUIEKTyanbHbIX yeTpoiicTs 1-7000 ICP DAS.
Tema 4.1. nTemexTyanbHble MOAY M BBoJa/BbiBoza 1-7000
OyHKIMOHANBHOE HAa3HAUCHUE YCTPOUCTB CBA3U ¢ oObekTamu ympasieHusa. CTpyKTypHas cxema Moxyned. I'anbBaHuueckas
pasBs3ka B Moayisax. Hactpoiika koHGUTrypanun Moxyins 11 paboTel B ceTd. [IpuHIMNuanbpHble SIEKTPUIECKUE CXeMbI 0a30BbIX
MOJYJEH.
Tema 4.2. Cucrema xomana moaysei 1/0
ITapamerpsl HacTpoek moxyned. ITporpamma Hactpoek moxyneit I/O DCON Utility PRO.@opmar gaHHBIX IPH CUUTHIBAHUH
cocTosHuA Moxynel nuckperHoro 1/0. dopmar u Tunsl koMaH]. Pexumsbl paboThl ABOMHOIO cTOopoxkeBoro Taiimepa. Cerb 0e3
koHTposuiepa. cnonszoBanue LabVIEW mist nocrpoenus cetu ¢ mopyisimu 1-7000.
Tewma 4.3. I[IpomblInuIeHHBIH IporpaMmupyeMslii koHTpomuiep ICP DAS
Crpyktypa 6a3zoBoro koHTposuiepa [-7188. Omnepanponnas cucrema MINIOS7. Tloptel I/O 1 mpuMepsl UX UCIOIB30BAHHS.
Kontpomnep Robo-3140. Dnements cetu. CeThb ¢ kOHTposUIepamu. HacTpoiiku cetu.
Tema 4.4. UnctpymenranbHas cpena paspadorku Soft LOGIC GOOD HELP
Co3pmanue mporpaMmsl Juisi KOHTpoiuiepa Ha sizbike FBD. Ilpumeps! Mcronb3oBaHHE NUCKPETHBIX M aHAJIOTOBBIX OJIOKOB B
nporpaMmax ympasieHus. Peansnble u BupTyansasle /0. BHenpenue BUpTyaabHBIX 31€MEHTOB. PeXUMBI OTIaAKH IPOTPaMM.
Hacrpoiiku mapameTpoB Ui peXXUMOB OTIAAKH, TECTUPOBAHMSA U 3alIUCH IIPOrpaMMbl B KOHTpoiuiep. Cpena paspadorku UMU.

Hactpoiiku COM cepsepa.

S3bik MOK
Tema 5.1. CemelicTBo s1361k0B MOK
Komnonents! crannapra IEC 61131. XapaxkrepucTuka s3bIKOB CTaHJapTa.
Tema 5.2. OCHOBBI s3bIKa peNEeHHON IOTHKU
BazoBble nonATus. PeneiiHas TexHolorus B yOpaBIeHHM IpoleccaMu. PacimmpeHHas OuTOBas JIOTMKA. OJIEMEHTHI
NIPOrpaMMHUPOBAHUSL.
Tema 5.3. I'paduueckue cpenpl pazpaboTku npuknaasbix nporpamm ais IJIK Ha s3bikax crangapra IEC 61131
Cucrema nporpammupoBanus U ucnonsenuss CODESYS. Texunonorus ISaGRAF. O630p cucteM cOopa JaHHBIX U yNpPaBICHUSL

SCADA. Crangapt B3aUMOJEHCTBUSA MEXAY IporpaMMHbIMU KomnioHeHTamu OPC.

CucreMbl aBTOMAaTU3aLMH 31aHHAI
Tema 6.1. VHTepdeiichl U MPOTOKOIIBI TS TOMAIIHEH aBTOMATH3aUH
IIporokon nomamrHed apromarm3ammu X10 u ero momudukanuu. Kommonents! mporokoma X10. Ilpumep wncnonb30BaHUS
nporokona X10 B Poccun. Untepdeiic Wiegand. Dnements! uaTepdeiica cxem i-Button.
Tema 6.2. CeTr aBTOMaTH3AIUA 30aHUNA
Cucrema pacripezenenHoro nuresuiekra u rexnonorust LON. Apxutexrypa npoueccopa Neuron. BHyTpeHHsst cTpyKTypa y3ia
cetn LonWorks. CnenumanmnsupoBanssiii s36ik Neuron-C. Crcrema aBroMarn3anud 30aHuid Ha 0aze cetn BACnet. OOBEKTHI

BACnet. [Tarent no anexrponuke koHTpossiepoB Ne US7800812 u TeXHOIOTHsI JUHAMHYECKOH TOHMPOBKH cTekon SPD.

[IporpamMmupyeMslie TOrHueCcKre KOHTPOJLIEPHI
Tewma 7.1. IIporpammuposanue IIJIK S7-200/S7-1200
Cpensl paszpabotku s koHTpoiuiepoB SIMATIC: MicroWin STEP 7, STEP 7Basic TIA Portal. Drambl moctpoeHust
mporpamMmsI Ha si3pike RLL.
Tema 7.2. I[Iporpammuposanue IIJIK KOYO DL 05/06
[Taker nporpammupoBanus DirectSOFT6 (memoBepcust). Hactpoiiku mapamerpoB CHCTEMBI MPOTpaMMHPOBAHUS UIS CBSI3H
KOHTpOJUIEpaMHt | Tpadrdeckoi manenso Weintec.
Tewma 7.3. I[Iporpammuposanue IIJIK MITSUBISHI ELECTRIC FX 3U

Enunas cpena nmporpammvupoBanust iQ Works ai1st MOIYTBHBEIX M KOMITAKTHBIX KOHTPOJI-mepoB cepun FX n Q/A.
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4.3. IIpaktudeckue (ceMHHApCKUE) 3aHATHS

TeMbl npakTHYECKUX 3aHATUH U UX TPYJOEMKOCTb IPUBEAEHBI B TA0NHUIIE 5.

Tabmuna 5 — [IpakTHdyeckue 3aHATHS U UX TPYJOEMKOCTb

U3 Hux
Ne
Ne . . TpyroeMkocTb, NpaKTHYeCKOM
TeMbI MpaKTHYECKHX 3aHATHIT ®opMBI NPAKTHYECKHX 3aHSITHI pasnena
n/n qac. MOATO0TOBKH,
JAUCHUILTHHBI
yac.
YueOHbIM IJIAHOM HE IPEeyCMOTPEHO
Bcero 0 0
4.4. JJabopaTopHBIE 3aHATUSL
TeMmbl 1a0OPaTOPHBIX 3aHATHH U UX TPYAOEMKOCTh IPUBEICHBI B TaOIHIIE 6.
Tabnuma 6 — JlaGopaTopHbIe 3aHATHA U X TPYIOEMKOCTh
W3 anx
Ne
Ne TpynoeMKoCTb, NPaKTHYECKOH
HaumeHoBaHue 1a60paTopHbIX paboT pasnena
n/n qac. MOATOTOBKH,
AU CIMILTHHBI
qac.
Cemectp 9
1  Pa3paGoTka nmporpaMMsbl yIpaBiIeHHs TEXHOJIOTHIECKUM IPOIECCOM 4 4 3
2 Paspaborka UMU ajist TEXHOIOTHYECKOTO TIpoliecca 2 2 4
3 IIpoexTupoBaHHE CTPYKTYPHOMH CXEMBI MHKPOIIPOIIECCOPHOI ceTn 2 2 7
Bcero 8 8
4.5. KypcoBoe IpoeKTUpOBaHKE/BEIIIOTHEHNE KypcOBOH paboThI
V4eOHBIM IIITaHOM HE TIPEIXyCMOTPEHO.
4.6. CamocTosTenbHAs paboTa 00YJAIOIIIXCS
Buner camocTosiTensHOM pabOTHI U €€ TPYAOEMKOCTh IPUBEACHBI B Ta0IHIe 7.
Tabmuna 7 — Buabl caMocTosATEIbHOM paboThI H €€ TPYIOEMKOCTh
. Bcero, Cemectp 9,
Buja camocrosiTe1bHON paGoThI
yac. qac.
W3ydenne TeopeTndeckoro Marepraia gucuuiuinHel (TO) 48 48
Kypcosoe npoexruposanue (KII, KP) 0 0
Pacuerno-rpaduueckue 3ananus (PI'3) 8 8
Beimonnenue pedepara (P) 0 0
IloaroroBka k TekyuieMmy KoHTpodo ycreBaemoctu (TKY) 12 12
Jomarnrnee 3ananue (/13) 0 0
Kontponbasie padotsl 3a0unnkoB (KP3) 12 12
IoaroroBka k mpomexyTouHoi artectanuu (ITA) 12 12
Bcero 92 92



5. [lepeyeHnb y4eGHO-METOTUIECKOT0 00eCTIeYeHH 1JIsl CAMOCTONATEIbHOI Pad0ThI 00yYAIOIIMXCH 110
AucHUNInHe (MOAYJII0)

YueOHO-MeToAnYeCKHE MaTepUabl JJIs CaMOCTOSATENbHOH paboThl 00yJaroIuxcs yKa3aHsl B ILIL. 7-11.

6. IlepeueHb Me4YaTHBIX U IEKTPOHHBIX Y4eOHBIX U3TaAHUI

[epedyeHp ne4aTHBIX M IEKTPOHHBIX YUeOHBIX M3AaHUH IIPUBECH B Ta0OIHIE 8.

Tabmuma 8 — IlepedeHb MeyaTHBIX U SIEKTPOHHBIX YYEOHBIX U3IaHUI

KoinuecTBo
IK3eMILISIPOB
HIndgp/ B On0/1MoTeKe
Bubnaunorpaguueckas ccblika
URL agpec (kpome
JIEKTPOHHBIX

JK3eMILISAPOB)

https://znanium.com/catalog/product/1157118 Ilumos, O. B. TexHuueckue cpencTsa aBTOMaTHU3alUH U yNPABICHUS : -
yaebHoe nmocodue / O. B. llumos. — Mocksa : UH®PA-M, 2021. — 396
c. + Jlom. marepuainsl [DnekTpoHHbIH pecypc]. — (Bricimee oOpa3oBaHue:
bakanaBpuar). - ISBN 978-5-16-010325-9. - TekcT : 3NMEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1157118. — Pexxum moctyna:

110 IIOAITHUCKE.

https://e.lanbook.com/book/174286 CmupHoB, 0. A. TexHudyeckre cpeacTBa aBTOMATU3AIMH U YITPABICHHUS -
yuebHoe mocobue mist By3oB / FO. A. CmupHOB. — 4-¢ u3a. crep. —
Canxkr-IletepOypr : Jlaub, 2021. — 456 c. — ISBN 978-5-8114-8290-
0. — Texcr : omexTpoHHBIH // JlaHB : 3IEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/174286. — Pexum

JIOCTYyTA: Ul aBTOPH3. TIOJIb30BaTEICH.

https://znanium.com/catalog/product/1206071 [Humos, O. B. IIporpammupyemble KOHTpPOJIEpHl B CHUCTEMax -
IPOMBIIUIEHHON aBToMaTu3anuy : yueOHuk / O.B. Illumos. — Mocksa :
HNH®PA-M, 2021. — 365 c. + [lomn. marepuaisl [DneKTpOHHBIH pecypc].
— (Beiciiee oOpa3oBaHue: Bakanaspuar). —
www.dx.doi.org/10.12737/17505. - ISBN 978-5-16-011205-3. - Texer :
anextponHbiif. - URL: https://znanium.com/catalog/product/1206071. —

Pexxum noctyna: no noAnucke.

7. Ilepeyenb 371eKTPOHHBIX 00Pa30BaTeJIbHBIX pecypcoB HHPOPMAIMOHHO-TeIeKOMMYHUKAIIMOHHOI ceTH
"UntepHer"

IMepeueHb NMEKTPOHHBIX 00Pa30BATENBHEIX PECYPCOB MH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOI ceTn "MHTepHeT", HeoOXOMMMBIX

IUTSL OCBOCHUS JIMCIMILTIHBI TIPUBENICH B Tabmuie 9.

Tabmuna 9 — [IepedeHs IEKTPOHHBIX 00pa30BaTEIBLHBIX PECYpPCOB HH(POPMAILIOHHO-TEICKOMMYHUKAIMOHHOU ceTH "VHTepHet"

URL aapec HaumenoBanue
http://window.edu.ru/ becnnarnas snexrpoHHas 6ubnuoTeka onnaiiH "EnuHoe okHO k 00pa3oBaTeIbHbBIM pecypcam”
https://www.intuit.ru/ Hanmonanensiit OTkpeITelii YHEBepcuter "UHTYUT"
https:/elibrary.ru/ eLIBRARY.RU - HayuHas snexTpoHHas OHOIHOTEKA
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URL aapec HaumenoBanue
http:/lib.guap.ru/ bubnuotexa ['VAII
https://znanium.com/ DNeKTPOHHO-OMONMHNOTEYHAsI cCHCTeMa Znanium
https://e.lanbook.com/ ObC Jlanb
https://www.book.ru/ BOOK.RU - coBpeMmeHHas 31eKTpOHHas OuOIUoTeKa JUIs By30B U CCy30B OT IPpaBooOIaaTess

https://urait.ru/ OopazoBarenpHas mwiardpopma HOpaiir
8. Ilepeyenb uHPOPMANTUOHHBIX TEXHOJIOT Ui

8.1. Hepel{eHb IIporpaMmmMHOro 06ecneqeﬂnﬂ, HCIIOJIB3YEMOTO ITPU OCYIIECTBICHUN 06pa30BaTeJ'IBHOFO Iponecca 1o JuCHuuUIlInHE.

IMepeuenb UCHOIB3yeMOro IPOrpaMMHOI0O obecredeHus npeacTasieH B Tabmure 10.

Tabmuma 10 — ITepedyeHs IporpaMMHOro o0ecredeH s

HaumeHnoBaHue

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

4 Siemens LOGO! Soft Comfort v7

8.2. IlepeyeHp HH(OPMAOHHO-CIPABOYHBIX CHUCTEM, HCIOJB3YEMBIX MNPH OCYIIECTBICHHH 00pa3oBaTeIbHOrO Iporecca II0
JUACIUIUINHE

IMepeuens ucHonb3yeMbIX HHPOPMAIOHHO-CIIPABOYHBIX CHCTEM IpeACTaBiIeH B Tabmuie 11.

Tabmuna 11 — [epeuerp nHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM

Ne

n/n

HaumenoBanue

V4eOHBIM TIITaHOM HE IPEXyCMOTPEHO

9. Marepua/ibHO-TeXHUYECKas 0a3a

CocraB MaTepHaHBHO-TCXHH‘{ECKOﬁ 6331)1, HEOOXOOUMOM JIsT OCYIIECTBJICHUSA 06pa30BaTeJ'II)HOFO nponecca mno AUCHHUIIIIMHE,

npezacrasiieH B Tabnune 12.

Tabnuna 12 — CocraB MaTepuanbHO-TEXHUYECKOW 0a3bl

Ne HaunmeHoBaHMe COCTaBHOI YacTH Homep aynutopun
n/n MaTepHaJbHO-TeXHHUYecKoii 6a3bl (mpu HeoOX0TUMOCTH)
1 Donp ayauropuii MO I'VAII quis npoBeaeHUs IEKIUOHHBIX U IPAKTUYECKUX (CEMHUHAPCKUX) 3aHATUI
2 JlaGoparopus mporpaMMHUPOBaHUs U 0a3 JaHHBIX 207
3 Kabuner nHpOpMAIIMOHHBIX TEXHOIOTHI U MPOTPaMMHBIX CHCTEM 212

10. OueHouHbIE cpeacTrsa AJid NpoBEACHUA HpOMe)l(yTO'lHOﬁ aTTreCTalum

10.1. CocTaB OLIEHOYHBIX CpEACTBJIA IIPOBEACHUS HpOMe)KyTO‘-IHOﬁ arreécrTaluu 06y'{aloumxc51 10 AJUCHUIUIMHE MPUBEICH B

Tabmure 13.

Tabmuma 13 — CocTaB OLICHOUYHBIX CPEJCTB UL IPOBEACHUS IPOMEKYTOUHOM aTTecTaluu

Bujx npomMeskyTo4HOI aTTecTanuu IlepeyeHb OLIEHOYHBIX CPEACTB
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Buj npoMeskyTouHOIi aTTecTalMH IlepeyeHb OLIEHOYHBIX CPEICTB

3auer - CmcoK BOIPOCOB

- Bamaun

10.2. B kayecTBe KPUTEPHUCB OLIEHKU YPOBHS CHOPMHPOBAHHOCTH (OCBOCHUS) KOMIIETEHIMH OOy4alONIMMHUCS MpPUMEHSeTCS 5-
OajuibHasi IIKaja OLEHKH C(OPMHPOBAHHOCTH KOMIIETEHLMH, KOTOpas mpuBefeHa B Tabiuie 14. B TeyeHme cemectpa MOXeT
ucnonb3oBarses 100-6amibHas mKana MOYIEHO-PEHTHHIOBOW CHCTEMBI YHHBEPCHTETA, IPABHIIA HCIIOIb30BaHHS KOTOPOIl, YCTAaHOBIICHBI

COOTBETCTBYIOIIUM JIOKaJIbHBIM HOPMATUBHBLIM aKTOM T'VAIL

Tabnuna 14 — Kputepuu oLieHKU YpOBHS C(HOPMHPOBAHHOCTH KOMITCTCHIIU

Ouenka KoMIeTeHInn
XapakTepucTika cpopMHPOBAHHBIX KOMIIETEHIU
5-0ajabHas IKaJIa

"oTm4HO" - oOy4arommuiics ryOoKo U BCECTOPOHHE YCBOWII TPOTPaMMHBI MaTepualr,

"3a4TeHO" - YBEpEHHO, JIOTHYHO, TIOCIIEJOBATEIBHO 1 TPAMOTHO €T0 H3J1aracr;
- ONMpPAasCh Ha 3HAHMSA OCHOBHOM M MIOIOJHUTENBHOI JIUTEpaTyphbl, TECHO NPHBSA3BIBACT yCBOCHHBIC
HayYHBIE TTOJIOKECHUS C IPAKTUIECKOH ISSATEIFHOCTHIO HAllPaBIICHNUS;
- yMen0 000CHOBBIBAET U apIyMEHTUPYET BBIIBUTACMBIC UM UJICH;
- JIeJIaeT BBIBOABI U 0000IIEHNS;

- CBO6OHHO BIIaJICET CUCTEMOM CIICIHUaJIN3UPOBAHHBIX TTOHSATHH.

"xopomro" - o0yJaromuiicss TBEpPAO YCBOMJI NPOTPaMMHBIH MaTepuaji, IpPaMOTHO M IO CYIIECTBY H3JIaraer ero,
"3auTeH0" OIUpasCh Ha 3HAHUS OCHOBHOH JIUTEPATYPHI;

- He JIOIYCKAeT CYIEeCTBCHHBIX HETOUHOCTEIH;

- YBA3BIBACT YCBOCHHBIC 3HAHUSA C HpaKTH‘{eCKOﬁ JACATCIBHOCTBIO HAIIPABJICHUS

- aQpryMEHTHUPYET Hay4YHBIE TOJIOKEHUS,

- JIeJIaeT BBIBOABI K 000OIIEHMS;

- BJIaJIEET CUCTEMOW CHEIMATN3NPOBAHHBIX TOHITHH.

"'y JOBIETBOPUTEIBHO" - o0ydJaroIuiicss yCBOMJI TOJIBKO OCHOBHOM HpOTrpaMMHBII MaTepuall, IO CYIIECTBY WU3JaraeT e€ro,
"3auTeH0" ONHUPAsCh HA 3HAHUS TOJIBKO OCHOBHOH JIMTEPATYPBI;
- JIOIIyCKaeT HeCyLECTBEHHbIE OMUOKU U HETOYHOCTY;
- HCIBITHIBACT 3aTPYIHEHHS B IPAKTUUECKOM IPUMEHEHUH 3HAHUH HaIpaBICHUS;
- c11abo apryMeHTUpyeT HayuHbIe OJI0XKEHNUS;
- 3aTpyaHsIeTcs B popMynupOBaHUU BBIBOAOB U 000OILICHHIA;

- YaCTUYHO BJIAJCET CUCTEMOM CIICNaIN3UPOBAHHBIX TOHSTUH.

"HeyI0BJIETBOPUTEIILHO" - 00y4YaroIuiics He yCBOWII 3HAYUTENILHOM YaCTH MPOrPAaMMHOIO Marepuaa;
"He 3a4TeHO" - JIOIlyCKaeT CYyNIeCTBCHHbIE OMMOKM M HETOYHOCTH IIPH PACCMOTPEHHMH INPoblIeM B KOHKPETHOM
HaIpaBIICHNUN;

- UCHBITHIBACT TPYAHOCTH B IPAKTUICCKOM NNPUMEHEHUN 3HaHPIﬁ;
- HE MOXKET apryMEHTUPOBATh HAYYHbIC ITOJIOKECHUS

- He GOpMYJIHUpPYET BBIBOIOB U 0000IICHHH.

10.3. TunoBble KOHTPOIBHBIE 331aHUS MIIM HHBIE MaTCPHAIIBL.

Bomnpocs! (3anaun) A7 9K3aMeHa MPEACTaBIEHbI B Tabue 15.

Tabmuna 15 — Bonpocs! (3amaun) uis 3K3aMeHa

Ne

y ITepeyenn Bonpocos (3aga4) AJIsi IK3aMeHa Koa nunaukaropa
n/m

Y4eOHBIM IUIAaHOM HE MTPEILyCMOTPEHO

Bompocs! (3anaun) st 3adera / audd. 3auera npeacrapiaeHs! B Tadnuue 16.

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

Ne Kon
Ilepeuenb Bonpocos (3agay) s 3auera / qudd. 3auera
n/n HHIUKATOPa
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10
11
12
13

15
16

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

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

OcHOBHbIE IPOU3BOIUTEIIHU IIPOMBIIUICHHBIX KOHTpouIepoB u SCADA-cucrem.
IIpomblileHHBIE MUKPOIIPOLIECCOPHBIE CETH.

CrpykTypa u nzonupyromue 6apsepsl B PLC.

Crpykrypa coBpemenHbIx PLC.

AunroputM pabotsr PLC.

BazoBas cxema ynpasnenus nuranueM B PLC u npuHInm paGoTsl.

Crparerust MoHTaxa B PLC 1eneii BBoga/BbIBOZIA.

IonsTus «ucTo4HUK» U «prueMHuK» B PLC.

CewmetictBo nornueckux moayneil LOGO u ux TeXHH4eCKUe XapaKTepUCTHKH.
Knaccudukanus monyneii pactmpenns B LOGO 1 MX TeXHUYECKHE XapaKTePHCTHKH.
KommyTtanmonusie moayaun CM EIB/KNX u CM LON mis LOGO.
KoMmyTanuonHast nporpamma H 36K (yHKIIHOHAIBHBIX 0110K0B — FBD.
Brnoku u cnenuanerbie ¢pyHkuun B LOGO.

Mertons! nporpamMmmupoBanus 1 orpanndenus B LOGO.

HaznaueHue coeqMHUTENBHBIX 21IEMEHTOB B si3blke FBD

Hosrle Texunueckue perienus B cenpmoit Bepcuu LOGO.

Mertoauka nocTpoeHus nporpamMmm Ha sizbike FBD.

O0630p TEXHOJIIOTUYECKUX YCTPOHCTB.

MexaHH3M 3NeKTPHIECKUI 0THOOO00POTHEIN - MDO-16 1 cXeMbI TIOAKIIIOYCHIS IPH PYYHOM YIIPaBICHHH.

Cxema nogkimouerust MDO-16 k LOGO u ROBO.

MarsuTHbIN IYCKaTeJIb U CXEMbI UCIIOJIb30BaHUs B 3a/la4aXx YIIpaBJICHUS.

HcnonautensHbIi Mexann3M ¢upmel Hefele n cxeMbl ero moAKITIoYeH s IPH PyYHOM YIIPABICHHH.

Opranu3zanus ynpasieHUs ¢ HCIOJIb30BAaHUEM ITHEBMOYCTPOMCTB.

Cxema nonxiroyenns mexanusma Hefele k LOGO u ROBO.
IMpumenenue nmpeobpasoBareniell YaCTOTH B CHCTEMAaX aBTOMATH3AIHL.
Cewmeiictso 1-7000.

Amnaiorossie moxynu cepuu 1-7000.

Huckpernbsie moxynu cepun [-7000.

CropoxeBoit Taiimep B Moay.six 1/0.

Hasnauenue cuctembl koMana B Moayisix 1/O.

Crpykrypa Moxyis 1-7041, mpuHIHI pabOTHI M CXEMBI €TI0 OIKITIOUCHUS.
Crpykrypa momyist 1-7042, npuHIUI pabOThl U CXEMBI €r0 MOAKITIOUSHHUSI.
Crpykrypa Moyt 1-7050, mprHIMI pabOThI M CXEMBI €TI0 TOIKITIOUCHUS.
Crpykrypa Moxyis 1-7065, mpuHIHI paboThl M CXEMBI €TI0 HOIKITIOUCHUS.
Mertoauka nocTpoeHus nporpamMmm Ha sizbike FBD.

Crpykrypa Moxyis 1-7520, mpuHIMI paboThI M CXEMBI €TI0 OIKITIOUCHUS.
Crpykrypa momyist 1-7017, npuHIUI pabOThl U CXEMBI €r0 MOAKITIOUSHHUSI.
Crpykrypa monyist 1-7021, npuHIuUn paboThl U CXEMBbI €r0 MOAKIIOUSHHUSI.
ApXxuTeKTypa MpOMBIIUIEHHOTO KoHTposuiepa [-7188.

IIporpammupyemsie cpenst B koHTpoutepe [-7188.
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Kon

HHJIMKATOpPA
IK-5.3.2
IK-5.3.2
IIK-5.3.2
I1K-5.3.2
IIK-5.Y.2
IK-5.3.2
IIK-5.B.2
IK-5.3.2
IIK-5.3.2
TK-5.V.2
TIK-5.V.2
IIK-5.B.2
IK-5.3.2
[IK-5.Y.2
[K-5.Y.2
IIK-5.Y.2
TIK-5.B.2
IK-5.3.2
TK-5.V.2
[IK-5.V.2
TIK-5.Y.2
IIK-5.Y.2
IIK-5.B.2
[1IK-5.B.2
IK-5.B.2
IIK-5.3.2
IK-5.3.2
IIK-5.3.2
IIK-5.3.2
IIK-5.3.2
[IK-5.Y.2
IK-5.Y.2
IK-5.Y.2
[IK-5.Y.2
TK-5.3.2
IK-5.Y.2
[IK-5.V.2
[IK-5.V.2
IIK-5.3.2

IK-5.Y¥.2



n/n
41
42
43
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

Ilepeuens Bonpocos (3a1a4) aJd 3auera / 1udd. 3auera

IIpomblmnenHsil BHeApseMsblil koHTpoiutep ROBO-3140.

Ipumeps! NpoMBINUICHHBIX ceTeld Ha 6a3e cemeiicTBa 1-7000.

Cocras u HazHaueHUe nporpamm Good Help.

IIporpammupoBanue BUpTyanbHbIX U pusuueckux 1/O 8 FBD.

IMocTpouTs mpoMbIIUICHHYIO ceTh Ha 6a3e LOGO st moakimodeHus Tpex ycrpoicts MDO-16.

IloctpouTh npoMsiUIeHHYO ceTh Ha 6aze LOGO ans noaxmoueHus AByx yctpoiicteB MOO-16 u oqHoro Hefele.

IoctpouTts mpomsliuieHHy0 ceTh Ha 6aze ROBO-3140 ucnonesys monynu 1-7041,1-7017, 1-7042 myis noxxitoueHus

IByx ycrpoiicte MDO-16 u oxnoro Hefele.

Ioctpouts mpomsInuIieHHYI0 ceTh Ha 6aze ROBO-3140 ucnons3yst mogynu 1-7041,1-7065 mis momkmodeHUs IBYX

ycrpoiictB MDO-16 u onnoro Hefele.

CewmeiictBa kouTpoiuiepoB PLC ¢upm Siemens u Koyo.

Cuctema nporpaMmupoBanust koutpoiuiepoB IsaGRAF.
IIporpammuposanue [1JIK B CoDeSys

Cranpapt npomsiiieHHoi cetu CAN.

PLC qu1s cucteM aBTOMaTH3alMK 31aHUM.

3amadu aBTOMATH3AMS U AUCTICTYCPHU3AINS 3MaHUH.

CucreMsl aBTOMaTU3aluy 31aHUi Ha 6a3e cetu BACnet.

[porokon nomamrHe aBroMaru3anun X10 1 ero MogupHKAINH.
Wurepdeiics! n npotoxoinsl B ceTax PLC.

Texunonorust OPC.

Cranpapt B3auMoaeicTBUs nporpaMMHbIX komroHeHToB OLE (OPC).
SCADA-cuctems! u 6a30Bble QYHKIUH.

Hurepodeiicel mocienoparenpHoi nepenaun AaHHeix: RS 232, RS 422, RS 485.
Cranpgapr Ha s1361kd iporpammuposanus PLC (IEC 1131-3).

OcHOBHI s13bIKa peneifnoit moruku (RLL).

IIpumep xomoBoro 3aMka Ha si3pike RLL.

SPD rtexnonorus u PLC.

OnHonpoBoxHOI uHTepdetic 1-Wire u cxemsl i-Button.

Cxema opraHuzaiuu cetu ¢ uatepdeiicom 1-Wire.

Hurepdeiic Wiegand B cucremax ayTeHTH(HHKALINH.

Texuonorust LON (ceTh JOKaNbHOTO YIpaBICHHs )M CTPYKTypa mpoieccopa Neuron.

BupryanbHble TEXHOJIOTUH U IPUOOPHI — cpena nporpammupoBanus LabVIEW.

IMepeuens TeM I KypcOBOTO IPOEKTHPOBAHUS/BBITIOTHEHHS KypCOBOI paOOTHI IPEACTaBIeHBI B Tabmme 17.

Ta6muna 17 — [epedeHb TeM 11s BBIOIHEHUS KyPCOBOM paboThI

Ne

n/n

I[IpumepHbIii epeyeHb TEM /ISl BBINOJIHEHUsI KYPCOBOii padoThl

V4eOHBIM IIITaHOM HE IPEXyCMOTPEHO

BOHpOCBI U1 TIPOBEACHU S HpOMe)KyTO‘IHOﬁ aTTeCTallui B BUAEC TECTUPOBAHUA NTPEACTABIICHBI B Ta6m/1ue 18.

Tabmuna 18 — [IpuMepHsIil nepedeHb BOIPOCOB ISl TECTOB
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Kon

HHUKATOpa
IK-5.Y.2
TIK-5.V.2
[IK-5.Y.2
[K-5.Y.2
IK-5.B.2
TIK-5.B.2

TIK-3.3.2

TIK-3.3.2

IK-5.V.2
TIK-5.¥.2
IIK-5.B.2
IK-5.V.2
IK-5.V.2
IK-5.Y.2
IK-5.V.2
IK-5.V.2
TIK-5.V.2
TIK-5.V.2
IIK-5.V.2
IK-5.V.2
I1K-5.Y.2
IIK-5.Y.2
IK-5.V.2
IIK-5.B.2
IK-3.Y.2
I1K-3.Y.2
I1K-3.Y.2
IIK-3.V.2
I1K-3.B.1

IIK-3.B.1



/ Hpnmepﬂuﬁ nepevdeHb BOIPOCOB /i TeCTOB Koz HHIMKAaTOopa
nn

Y4eOHBIM IUIaHOM HE ITPELyCMOTPEHO

[lepedyeHb TeM KOHTPONBHBIX padOT MO JUCHHUIUIMHE 00YJaIOIIXCcs 3a04HON (popMbl 00yUeHUs], IPEACTaBIEHH! B TabuIe 19.

Tabmuua 19 — IlepedueHb KOHTPOIBHBIX pabOT

Ne

IlepeyeHb KOHTPOJILHBIX PadoT
n/n
1 PazpaboTka nporpaMmbl yIpaBIeHUS TEXHOJIOTUYECKUM IIPOLECCOM (II0 BapUaHTaM)

10.4. MeTonuueckue MaTepHasl, ONpe/eNsIONHe MPOLeTyphl OLEHUBAHMS HHINKATOPOB, XapaKTePHU3YIONMNX 3Tanbl GOPMHUPOBAHHS
KOMIIETEHINH, COIepKaTCsl B JIOKATbHBIX HOpMaTHBHEIX aktax ['VAII, permaMeHTHPYIONMX MOPSIOK M MPOLELypPy NMPOBEACHHS TEKyIIETo

KOHTPOJIS YCIIEBAeMOCTH M ITPOMEXKYTOUHOM arTectanuu odyyarommxcs ['YAIL

11. MeTozmqecmle YKazaHud 1Jisg oﬁyqamumxcn 0 OCBOCHMIO JTUCHHUITIJINHBI

11.1. Meroauueckue yka3aHust IJisi 00y4aroIIMXCs IO OCBOCHHUIO JISKIIMOHHOTO MaTepHara.

OCHOBHOE Ha3HAYCHHUE JICKIIMOHHOTO MaTepHajia — JIOTHYECKH CTPOHMHOE, CHCTEMHOE, IIyOOKOe U SICHOE H3JIOKEeHHE ydeOHOro
Marepuana. HasHaueHHe COBpPEMEHHOH JICKIMM B paMKaX IUCUHUIUIMHBI HE B TOM, YTOOBI TOJIyYUTh BCIO MH(MOpPMAILMIO IO TEeMe, a B
OCBOCHHMH (PyHIAMEHTAIBHBIX MPOOJIEM TUCHUILUIUHBI, METOJAOB HAyYHOTO TO3HAHHMS, HOBEHIINX JTOCTH)KCHUI HAayYHOU MbICH. B ydeOHOM
IpoIiecce JICKIUS BBIMOJHACT METOJOIOTHYECKYI0, OPraHU3alMOHHYI0 W UH(pOpMAaMOHHYI0 (DYHKIUH. JIEKIUS pacKpbIBaeT MOHITHITHBIM
anrmapar KOHKPETHOW 00JIacTH 3HaHUs, e€ MPOoOJIeMBbl, JaeT LEeJbHOE MPEICTABICHHE O AUCIMIUIMHE, TTOKA3bIBACT B3aUMOCBS3b C JPYTUMH
JACIUTUINHAMH.

IT1anupyembie pe3yasTaThl TPU OCBOCHUH 00YYaIONIMMHUCS JICKIIMOHHOTO MaTepHaa:

- TIONy4€HHEe COBPEMEHHBIX, [IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX ONPEACIIAETCS LENeBOH YCTaHOBKOH K
KaKJJ0 KOHKPETHOHN TeMe;

- TIOJTy4€HHE OIIbITA TBOPYECKOH pabOTHI COBMECTHO C IIPENOaBaTeIeM;

- pa3BUTHE NPOPECCHOHATBHO-ICIIOBBIX Ka9eCTB, JIIOOBH K IPEIMETY U CAMOCTOSTEIEHOTO TBOPYECKOTO MBIIIUICHHS;

- TIOSIBJICHHE HEOOXOIMMOTO HHTEpeca, HEOOXOAUMOTO ISl CaMOCTOSATEIBHON PaboTEL;

- TIONTy4eHHE 3HAaHUI O COBPEMEHHOM YPOBHE Pa3BUTHS HAyKH M TEXHUKH M O TIPOTHO3E MX PA3BUTHS Ha ONMDKailine rosl;

- HayYUTHCS METOIMYECKH 00pabaTbiBaTh Marepualsl (BBIACISITH IVIABHBIC MBICHH M IOJOXKEHHS, NPHXOAUTh K KOHKPETHBIM
BBIBOZIaM, TIOBTOPSATH UX B PA3INYHBIX (OPMYIHPOBKAX);

- TIONTy4€HHEe TOYHOTO IIOHUMAaHHS BCeX HEOOXOAMMBIX TEPMHUHOB H TIOHSATHH.

JIeKIMOHHBIIT MaTephal MOXET CONPOBOXKAATHCS IEMOHCTPAIMEH CIaliIoB M HWCIONB30BaHHEM pa3JaTOYHOTO MaTephalia IpH
MPOBEICHUY KOPOTKUX JUCKYCCHH 00 0COOCHHOCTSIX MPUMEHEHHS OTACIBHBIX TEMATHK 10 JUCIHIUTHHE.

BeinensitoTes crneayromue BUIb JTSKIHA:

- BBopgHas pexums

BBoaHas neknust K IMCUMIUIMHE 3HAKOMUT OOYYarolIMXCsS C LENBI0 M HAa3HAaYEHHEM Kypca, €ro POJIbI0 U MECTOM B
CHCTeMe TUCHHIUIMH. B Xoze Takoil JICKIWH CBA3BIBACTCS TCOPETUYCCKHI U NMPAKTHYCCKUI MaTepral ¢ MPaKTUKOH Oymymiei
paboThl, pacckasbiBacTCs 0OIas METONUKa pabOThI HaJ KypcOM, HPEUIararoTCs JIUTEPaTypHBIC HWCTOYHHKH, MOMOTAIOLIHE
YCBOCHHIO MaTepHalia TUCHHUIUIMHBI U OCBOCHUIO KOMIICTCHIMH, CTaBATCS Hay4HbIE MPOOJEMBI, BBIIBHIAIOTCS THUIIOTE3BI,
omnpezensieTcs GopMa TEKyIEro KOHTPOJIS U IPOMEKYTOUHOH aTTecTalum.

Beoanas nekuus K pa3aeiy. AHaJTOTHYHO BBOJHOM JIEKIIMU K TUCHUIUIAHE PACKPBIBACT sl BONPOCOB, HO CBA3aHHBIX HE
C JHCIMIUTUHON B LIETIOM, & C TEMAaTHKOW KOHKPETHOTO pa3zena.
- O063opHas nekuus

TIpoBoauTCst ¢ 1EIBI0 CHCTEMaTH3alMU 3HAHMK Ha 0oJice BBICOKOM YPOBHE, paCCMOTPEHHsI 0C000 TPYIHBIX BOIPOCOB
JUCIHUILIAHEL.
- Tlpobnemuas nekuus

Ha nanHO#i JIeKIMU HOBOE 3HAHME BBOAUTCS KAaK HEU3BECTHOE, KOTOpOE HEoO0XoauMo "OTKphITh"'. B pamkax JeKuuu

COo31acTCA HpOGJ’IeMHaH CUTyalus, KOTOpyro o6yqa}0ume PpeUIarOT NO3TAHO € NMOJACKa3KaMU U MMOMOIIBIO ITpenogaBaTeIs.
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- Jlexkums BABOEM

Ota pa3sHOBUIHOCTb JICKIUU SBIACTCS HPOAOIKCHHEM U Pa3BUTUEM IIPOOIEMHOIO WM3JIOXKEHUsS MaTepuaia B AUaIore
JBYX IpernojasaTeneil. 31ech MOICIUPYIOTCS pealbHble CUTYallUd OOCYXKICHHUsS TEOPETHYECKUX U IPAKTUYECKHX BOIPOCOB
JBYMS CHELUATUCTaMU.

- Jlexuus ¢ 3apaHee 3aIUIaHUPOBAHHBIMU OMINOKAMU

JlaHHas Jekiys HpU3BaHA AKTHBU3UPOBATh BHUMAaHHE OOYJarOMIMXCS, Pa3BUBAaTh UX MBICIUTEIBHYIO NEATEIBHOCTD,
(hopMHpOBaTh YMEHHUE BBICTYIIATh B POJIU SKCIIEPTOB.

3agmaua TpenojaBaTeds COCTOMT B TOM, YTOOBI 3aJOXKHUTh B JIEKIHIO OIPEIENeHHOE KOJIUYECTBO OIIHOOK
COJlep>KaTeNIbHOT0, METOAUUECKOT0, IIOBeZeHUeCKoro xapakrepa. [lonbuparorcs Hanbonee TUIIMYHBIE OIIHOKH, KOTOpbIe OOBIYHO
HE BBINSYUBAIOTCA, a KaKk Obl 3aTyLIEBBIBAIOTCS. 3afaua OOydaroIUXCsl COCTOMT B TOM, YTOOBI IO XOXy JIEKI[MU OTMEYaThb
omuOKu, GUKCUPOBATH U HA3BIBATh UX B KOHIIE.

- Jlexnus-npecc-koH(pepeHnus

IIpenonaBarenb MPOCUT OOYYAIONIMXCS 3aJaBaTh MUCHMEHHO BOIPOCH IO JAaHHOU TeMe. B TeueHue IBYX-TpexX MUHYT
oOyuaromuecs GopMyIHpyIOT Hauboee HHTEPECYIOIIE UX BOIPOCH U IEPEfaloT MPENoJaBaTeto, KOTOPBI B TEUEHHE TPeX-
IIITU MUHYT COPTHPYET BOIPOCHI 10 UX COAEPKAHUIO U HAYMHACT JICKIUIO. JIekuus u3naraercs He Kak OTBEThI HA BOIPOCHL, a
KaK CBSI3HBIA TEKCT, B IIPOLECCE U3TIOKEHHUS KOTOPOTO (POPMUPYIOTCS OTBETHL.

- Jlekuusi-KOHCYIbTAIUS
Marepuan u3naraercs B BU€ BOIPOCOB U OTBETOB WU BOIIPOCOB, OTBETOB U JIMCKYCCHI.
CTpyKTypa IpeaoCTaBICHU JIEKIIMOHHOTO MaTepuaa:
- BBogHast yacTh JIEKIIUN

IlepBoe mpexncTaBieHNe O JEKIUH COACPKUTCA YoKe B HOpMYIHPOBKe TeMbl. OHA HOJDKHA OBITH KPATKOM, BEIPAXKATh CYTh
OCHOBHOH wWJeu, ObITh NpHBIeKaTenbHOH 1o Qopme. llemecoobpasHo 3mech cka3aTh Ha 3HAYCHHE OTOH TEMBI Ui
MIOCJIEAYIONIET0 YCBOCHHS 3HAHUHM M Pa3sBUTHA JMYHOCTH OOydaromuxcs, AT Oymymeil mpodecCHOHaIBHOW OeATeIbHOCTH.
Jlamee MOXXKHO COOOIIUTH LIENM JIEKIUU U e¢ IulaH. JKenaTeslbHO COPUEHTHPOBATH CIIyllaTeleld Ha MOCIEAYIOMHUil KOHTPOIb
3HAHHUI, OJIE3HO YKa3aTh Ha CBS3b HOBOTO MaTepHaja ¢ MPOWAEHHBIM U MpPEAbIAYIUM. TeMI H3JI0KEHNS STOH YacTH JICKIUH,
KaK IPaBHIIO, JOJDKEH OBITH BBIIIE TEMITA U3JI0KCHUS OCHOBHOTO, YTO 3aCTABIISACT 00YJarONIUXCS IICHXOJIOTHUECKH coOpaThes U
COCPEIOTOUUTHCS. BBOIHAS 4aCTh JICKIIMK OOBIYHO 3aHUMAET 5-7 MHUHYT.

- OcHOBHas 4acTb JICKIIUU

[lepexony k M3TOKEHHIO TIEPBOTO BOIPOCA, KAK MPABUIIO, JOJDKHA MPEALISCTBOBATh May3a. B 3To BpeMs IeKTOp MOXET
MIPOBEPUTH, BCE JIM CIYIIATENIN TOTOBBI K BOCIIPUATHIO JEKIMHN (II03bI, BEIPAXXEHHUS JINII, Pa3TOBOPHI). 3aMETHB 00yJaroIuxcs, He
TOTOBBIX K BOCIIPUATHIO, ONBITHBIEC IPEMOAABATEIH MPOU3HOCIT KPAaTKyI0 MOOMIN3YIOIIYIO (pa3y, OCTAaHABIMBAIOT B3IVIAI Ha
HepaJyBbIX, PEXE - Ha3bIBAIOT (haMIITHIO, IMS U HE TPATAT BpeMs Ha JITUTEIbHBIC 3aMEUaHHsI.

s Toro 94ToOBI IPEOONEeTh MOTEHINAIBHYIO TACCHBHOCTD CITynIaTenei, HeoOX0qMMO BCEMH BO3MOXHBIMH CIIOCO0aMH
MPUAATh JIEKIMM TPOOIEMHBIH XapakTep, MOOykmas cCiymareled K caMOCTOATENbHOH IT03HaBaTeIbHONH aKTUBHOCTH H
TBOPUYECTBY.

K TakuM aKTUBHBIM CPEACTBAM MOKHO OTHECTH:

° oOpaleHre K 00yJaroIuMCst C BOIPOCAMH, YTOUHSIOMNMY TOHNMAHNE OCHOBHBIX el 1 (paKTOB TEMBI;

° OpraHM3aI{I0 MUHU-CTOIKHOBEHUH Pa3IMYHBIX TOYEK 3PEHHS 110 BEIIBUHYTHIM TIPEIOaBaTENIeM TTOT0KEHHUSM;

° TIOCTAaHOBKY BOIIPOCOB, 33124 C MHOXXE€CTBEHHOCTBIO PELICHUH H JIp.;

° MHANBUIYaIbHBIA CTHIIb H3I0XKEHHUS MaTepHana;

o obecrieueHrue 0OpaTHOM CBSI3U.

- 3akiroyeHue

B mpomecce uTeHms NeKIMH IperojaBaTeNb IOJDKEH IM03a00TUTBCS O ee 3aBepiieHuH. PaccumTaTh BpeMms, a He
MIPepHIBaTh JIEKIUIO Ha momycioBe. OOBIYHO I 3aKTIOUEHHs] MaTepuaia ObIBaeT JOCTATOYHO 5-7 MHHYT. 3aBepiias JEKIHIo,
TIpeTiofiaBaTellb OTBEYAET HA BONIPOCHI CIyIIaTeNeH, IIOABOAUT UTOT, JaeT METOJUIECKHE YKa3aHUs K CaMOCTOATENbHOI paborTe,
KOMMEHTHUPYET Ipe/laraeMylo JINTepaTypy. 3aKaHINBaTh JICKIIHIO HY)KHO KOHCTPYKTHBHO II0 COJEPIKAHHIO U TTOT0KUTEIIBHO 10
SMOIMOHANBHOMY HacTporo. OOydJarommecs [ODKHBI YHTH 3aMHTEPECOBAHHBIMH, 3aWHTPUTOBAHHBIMH, >KETAIONIMMHU

0Hp060BaTL 3aBTpa K€ NPEAJIOKEHUA JICKTOPA, a TAKIKE B XOPOIIEM HACTPOCHUH U aKTUBHOM TOHYCC.

11.2. Metoauueckue yka3aHus A7l 00y4aromuXcs IO BBIIIONIHEHUIO 1a00paTOpHBIX paldoT.

B xoze BbINONHEHH 1a00paTOPHBIX PaboT 00yUaromuiics HOMKEH YNIyOUTh U 3aKPeNUTh 3HAHUS, IPAaKTU4YECKUE HABBIKM, OBIIAJICTh
COBPEMEHHOH METOIMKOIl M TEXHHUKOH SKCIIEpUMEHTa B COOTBETCTBUM C KBalu(HUKAIMOHHOH XapaKTepUCTHKOH 00ydaromerocs.
BeimonHenue 1abopaToOpHBIX pabOT COCTOMT M3 SKCICPHMEHTAILHO-NPAKTUUECKOM, PACUeTHO-aHATUTUYECKOH uyacTed M KOHTPOJBHBIX
MEPONPUATHIA.

BeinonHenue 1a00paToOpHBIX PaboT OOydaromMMCs SIBISIETCS HEOTHEMJIEMON YacTbI0 H3Y4eHMs NUCIMIUIUHBL, ONpEAessieMOn
yueOHBIM IJTAHOM, M OTHOCHUTCSI K CPEICTBAM, 00ECIIEUNBAIOIINM PEIICHUE CIIELYIOIUX OCHOBHBIX 33/1ad 00y4arolerocs:

- IproOpeTeHNE HAaBBIKOB UCCIIEI0BAHMUS IIPOLIECCOB, SIBICHUN H 00BEKTOB, U3y4aeMBbIX B pAMKaX JAaHHOH AUCIUILIHHBL;

- 3aKPCIUICHUE, PA3BUTUEC U ACTAIU3AUA TeOpeTI/I'-IeCng 3HaHPII>‘I, TOJIYYCHHBIX HA JICKIUAX;



- IIOIy4eHue HOBOU MH(OPMAIUHU 110 U3y4aeMO JUCIUILIUHE;
- IpHOOpEeTeHNE HAaBBIKOB CaMOCTOSTEILHOM paboThI ¢ 1a00PaTOPHBIM 000PYIOBaHHEM U IPUOOpPAMHU.
JlaGoparopHble pabOTHI MPOBOIATCA B opMe ImpakTuueckoi moarorosku. Ilpu BbimonHeHuu 1aGOPaTOpPHBIX pabOT oOydaromuecs
BBIIIOJIHSIIOT OT/IEIbHBIH TPYI0Bble (QyHKIUH, CBI3aHHBIE ¢ Oyaylei npodeccHoHaIBbHOM AesTeIbHOCTHIO:!
- IIPUHATHE IPOEKTHBIX PEIICHUil;
- BBIIOJIHEHHE JICHCTBUI CONIACHO MHCTPYKIMH, 00pa3ily WM CAMOCTOSTENILHO IPUHATOTO PEIICHUS;
- opopmIIeHHE OTYETHOCTH.
Beinonnenue o0yuaromumes 1a00paTOpHBIX paboT HE B OJIHOM 00BbEME MOXKET IIPUBECTU K MOHIKEHHIO OLICHKH 32 JUCHUIUIUHY U3-
3a HU3KOTO YPOBHS OCBOCHUS KOMIICTEHIIUMH:
- BBIIIONHEHHE MeHee 75% 1a0bopaTopHBIX padoT - MOHIKEHHE MaKCUMAaIbHOHN OLleHKH Ha 1 Ga;
- BbIIIONHEHHE MeHee 50% 1abopaTopHbIX paldoT - MOHIKEHHE MaKCUMAaIbHOM OLleHKH Ha 2 Gasuia;
- HEBBINIOJIHEHHE JIA0OPATOPHBIX PabOT - MOHWKEHUE MAKCHMAIIbHOM OILIeHKH Ha 3 Oania.
3ananue 1 TpeOOBaHMUS K IPOBEACHHIO J1a00PATOPHBIX PadoT.
3aganus 1 TpeOoBaHUS K 1abopaTopHBIM paboTaM pa3MeleHsl B Jlugnom xabunere I'VAII B pa3zene AUCHUILIMHBL
CrpykTypa u popma oTdyera o 1abopaTopHOii padore.
Otuer o 1abopaTopHOH paboTe caaeTcs B 3MMEKTPOHHOM Buze (HoxymeHT Word, noxymeHT PDF) uepe3s Jluunsiii kabuner I'VAIL Ortuer k
J1a00paToOpHOIl pabOTEe COACPIKUT CIEAYIOIIUE HIEMEHTHI:
- TUTYJIBHBIN JINCT ¢ HA3BaHUEM JIMCIUIUINHBI, HOMEPOM U Ha3BaHHEM Ja0OpaTOPHOH paboTEI;
- LIeJIM ¥ 332491 PadoTBhI;
- 3a/1aHME;
- cXeMa MOAKIIOUYEHHUS;
- TEKCT IPOrpaMMBbl (IIpH HEOOXOIUMOCTH);
- KOHTPOJIBHBIE IPUMEPHI (TIPH HEOOXOAUMOCTH);
- BBIBOJIBI.
TpeboBanus k 0hOPMIIEHHIO OTYETa O Ta00paTOpHOIT padore.
- O6mye TpeboBaHUS M PEKOMEHIAUH 10 BRIIOJIHEHHIO ITICEMEHHBIX paboT : Metopndeckue ykaszanus / C.-Ilerep6. roc. yH-T
a’pokocM. pubopocTpoenus ; coct. A. A. CopokuH. - CII6. : U3n-Bo I'VAII, 2017. - 32 c.
- O6mue TpeGOBaHUS U PEKOMEHIAIMH TI0 BHINOJTHCHUIO MUCBMEHHBIX pabOT : METOANYECKHE YKA3aHUS (C UMEHeHUsMU Om
09.01.2019) [Onexrponnsiii pecype] / UBanropoackuii ¢uiman C.-Iletep0d. roc. yH-T aspokocM. MPHOOPOCTPOCHHUS ; COCT. A. A.
CopoxkuH. - IBanropon : 2019. - 37 ¢. URL: http://ifguap.ru/rp/ReportsFormattingRules.pdf, JInunsiii kabuner I'VAIT

11.3. Metoxuueckue yka3aHust JIsl 00y4JaloIIHXCst IO IPOXOXKIECHHUIO CAMOCTOSITENIBHOM PabOTHIL.

B xo7ie BBINONHEHHS! CAMOCTOSTENBHOH PaboThI, 00yJaIONHiiCs BBHITIONHIET paboTy MO 3aJaHHIO U TP METOANYECKOM PYKOBOJCTBE
HperosiaBares, Ho 6e3 ero HeMOCPEACTBEHHOTO yJacTHsI.

Jst oOydaromuxcst o 3a04HOH Gopme 00ydeHNs, CaMOCTOsTeNIbHAs pab0Ta MOXKET BKIIIOYATh B Ce0st KOHTPOJIBHYIO paboTy.

B mpouecce BBIONHEHHUS CaMOCTOATENBEHOH paboThl, y oOydaromerocs (GpopMHupyeTcs Leiaecoo0pasHoe INIAHHPOBaHUE pabodero
BPEMEHH, KOTOPOE MO3BOJSIET MM pa3BUBAaTh yMEHMs] M HABBIKM B YCBOCHHM M CHCTEMaTHM3allUM HPHOOpETaeMbIX 3HAHUI, oOecrednBaeTt
BBICOKHIT yPOBEHb yCIIEBAEMOCTH B IEpUOJ 00ydeHHs1, IOMOTaeT MOJIyYUTh HABBIKY HOBBINICHUS TPO(YECCUOHAIBHOTO YPOBHSL.

MeToanuecknMu MaTepuaIaMu, HalpaBIIOIIMY CAMOCTOSITENIBHYIO paboTy 00y4aromuXcst SBISIOTCS:

- METOIMYECKHUE YKa3aHUsI 110 BBHITOJIHEHHIO KOHTPOJIBHBIX PaboT (1 00ydaromuxcs 1o 3a04Hoi Gpopme 00yueHus);

- y‘{e6H0-MeTO,HPI‘{eCKI/II>’I Marepuajl no JUCHUIINHE.

11.4. Meroauueckue ykazaHust JJisi 00y4YarOIMXCs IO MPOXOXKICHUIO KOHCY/IBTAIUH.
ITo u3y4aemoii TUCIUIIINHE TPOBOAATCS CIEAYIOINE BH/IbI KOHCYIBTAIUI:
- Koncynbranus co craboycreBaronMMy 00yYaroIUMHUCs - TIpeIHa3HaYeHa IS
° JIMKBHJAIIUY NPOOEIIOB NMPH U3YYCHUH JUCLUILTHHBI,
° Pa3bsACHEHUSI CIIOPHBIX BOIPOCOB M BOIIPOCOB, HAUOOJIEE CIIOKHBIX JIJISI U3YUCHUS;
° 3aKpEeTICHHsI TPOHCHHOTO MaTepHuaa;
° INKBUJAIUN aKaJeMUYECKUX 3a0/DKEHHOCTEMN.

IIpoBoauTCs perymspHO coracHo rpaduKy KOHCYIbTalui Ipenoaasareist (He pexe 1 pa3a B 2 Henenn).

16



- Koncynbranus no npoekTHO# U Hay4HO-HCCIIeI0BATEIbCKON NEeATeIbHOCTH 00yYaroIUXCs - IPOBOAUTCS C LIENbIO:
° paclIMpEeHHs Hay4HOIo Kpyro3opa oOy4aroluxcs;
° PacCMOTPEHMs BOIIPOCOB, HE BKJIIOYEHHBIX B IPOrpaMMy U3y4aeMOW AUCLMILIMHBL,
° yDIyOJIeHHOIo U3y4YeHUs MaTepualla Kypca;
° TIOMOIIM O0OY4aOIUMCS B OJTOTOBKE HAyYHBIX CTaTeil ¥ JOKJIaN0B HAa KOH(EPESHIIUH;
° MOATOTOBKH B y4aCTUIO B KOHKypCax M OJMMIIHaLax.
IIpoBoagutcst perymspHO cornacHo IpaduKy KOHCYIbTallUH IperojaBaTesisi WIM 10 YCTHOH JJOTOBOPEHHOCTH MEXIY

O6y‘{a}OLL[l/lMC§I 1 OpeTo/iaBaTeIieM.

11.5. Meroauueckue yka3aHusi JUisi 00y4YaroIuXcst MO MPOXOMKISHHUIO TEKYIIEr0 KOHTPOJIS YCIIEBACMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH TPEIyCMaTPUBACT KOHTPOJIb KayecTBa 3HAHWH OOYyYaIOIIMXCS, OCYIISCTBISIEMOTO B TEUYCHHE
CeMeCTpa ¢ LENbI0 OLECHWBAHUA XOAa OCBOCHHUS IMCUMIUIMHBEL HeBbimonHeHne TpeOOBaHMII WM MX YacTH IO MPOXOXKICHHIO TEKYIIETo
KOHTPOJISl yCIIEBAEMOCTH TPH YCIIEIIHOM IPOXOKIECHUHU NMPOMEXKYTOUHOMN aTTeCTallMi MOKET IPUBECTU K IIOHMKEHUIO UTOTOBOM OLICHKH.

Bo3MoxHBIE METOBI TEKYIIETO KOHTPOJIS:

- yCTHLIfI OIIPOC Ha 3aHATHAX]

CUCTEMATHUYCCKas MMPOBEPKaA BBINNOJIHCHUS WHANBUAYAJIBHBIX U IOMAIITHUX SaﬂaHHﬁ;

3amuyTa OT4CTOB 110 Ha60paT0pHBIM pa60TaM;

TPOBEACHNUEC KOHTPOJIbHBIX pa60T;

TECTUPOBAHUC,

KOHTPOJIb CaMOCTOATECIIbHBIX pa60T;

MPOBEACHNUE KOHTPOJIBHBIX pa60T;

BBITIOJTHCHUA KOHTpOIIBHOfI pa60TI>I 3a04YHHKOB;

JIOKJIaJ Ha Hay9HOH KOH(EpeHINH;

HarmucCaHue Haquoﬁ CTaTbu.

11.6. Metoauueckue yka3aHus A 00y4aromuXcs IO IPOXOXKICHHIO TeCTUPOBAHMUS.

Hcnonb3oBaHue TECTOBBIX 3aJaHUK BO3MOXHO KaK IPU TEKyIIeM KOHTPOJIE, TaK U MPU IPOBEICHUU IPOMEXYTOUHOH aTTecTaluy.
TecTbl MOT'YT IPOBOIUTHLCS KaK B MUCbMEHHOH (popMe, TaK U C UCIOIb30BAHUEM MIEKTPOHHBIX CPEICTB 00yUCHUSL.

MOXHO BBIIEIUTH OCHOBHbIE YPOBHHM TECTa, B KOTOPBIX IPOBEpKa BO3PACTAaeT OT KOHTPOJS 3HAHUM (MHIMKATOP JOCTHKCHUS
KOMIIETEHIUH - "3HaTh'") 10 NPUMEHEHHs HABBIKOB IIPU PEIICHUM TUIIOBBIX M HETUIOBBIX 3a/a4 ((MHAUKATOPB! JOCTIKEHUS KOMIIETCHIIUY -
"ymets" 1 "BraneTh"):

- IlepBelii ypoBEHD - y3HaBaHHE PaHEE U3YYEHHOI'O MaTepuana;

- BTopoii ypoBeHb - pelpoAyKTUBHBIN - B 33JaHUSX HE COACPIKUTCS MaTepuaia AJs OTBETa MM XK€ €ro U3BJICUCHUE TpeOyeT He
TOJIBKO 3allOMUHAHUS MaTepuala, HO U €ro HOHUMAaHUs (IOACTAHOBKA, KOHCTPYKTUBHBIH TECT, THUIIOBAs 3aj1a4a);

- Tperuil ypoBeHb - HETUIOBBIE 3a/la4M IOBBIIIEHHOH CIOXKHOCTH, IJISI KOTOPBIX TpeOyeTcs caMOCTOATEIbHOE HAXOXKICHUE
METOJI0B PEIlCHUs;

- CMemIaHHBI - HCIONB30BAaHHME DIJIEMEHTOB BCEX TpeX YPOBHEH JUIl IPOBEPKH pPAa3HBIX UHIUKATOPOB JOCTIXKEHHS
KOMIIETEHLIUH.

Kpurepuu oneHku TecToBbIX paboT Oasupyrorcs Ha 100-6anmbHoif mixane cormacHo MJIO I'VAIL. CMK 2.77 "IlonoxeHue o
MOAYIbHO-PEUTUHIOBOIl CHCTEMe OIIHKH KadecTBa ydeOHOH paboTel cryaeHToB B I'VAII" (momycTuMo NpHMEHEHHE JH000ro
KOJIMYECTBEHHOTO MOKA3aTesl OLIEHKH ¢ puBeeHreM ero K 100-npoueHTHOH 1Kae):

- MeHee 55 - "He 3auTeHo" UM "HeylOBIeTBOPUTENLHO" (2);
- 0T 55 10 69 - "3aureHo" unu "ygoBnerBopurensbHO" (3);
- ot 70 no 84 - "3aureHo" nnu "xopouio" (4);

- ot 85 10 100 - "3auteno" unu "oTauyHo" (5).

11.7. Metonudeckue yKazaHuUs JIsl 00y4JaloIIIXCs 0 TPOXOXKIAECHNIO TPOMEKYTOUHOH aTTeCTaIliH.
IMpomexyTodHasi aTTecTamys OOyYaIOMIMXCS MPETyCMaTpPHUBAeT OLEHWBAHHE MPOMEXYTOUHBIX M OKOHYATENbHBIX PEe3YIbTaToB
o0ydenns no aucuumuinae. OHa BKIIOYaeT B ceOst:

- 3a4eT — 3T0 (popMa OIEHKH 3HAHUH, MONYYICHHBIX OOyJAIONMMCS B XOJE M3YYeHUs y4eOHOH MUCHUIUIMHEI B LETOM HIIH
HPOMEKYTOUHas! (II0 OKOHYAaHHH CEMECTpa) OIeHKa 3HAHUH 00ydJalomIMCs IO OTASIBHBIM pa3/jeiaM AUCIHUILUIMHBI C aTTeCTalHOHHOM
OLIEHKOM "3auTeHo" uian "He 3a4TeHo".

3adeT MPOBOIUTCS B OHOH M3 CIEMYIONHX (OopM:

- B YCTHO# (popMe B BHJIe OTBETA HA OAWH HJIN HECKOIIBKO BOIIPOCOB IO JIMCIUIIINHE

- C IpUMEHHEM cpeCTB AeKTpoHHoro oOyuenus (LMS I'VAIT)

B cimydae nucraHIMOHHON (OPMBI NPOMEXYTOYHOH aTTeCTalliM, 3a4eT IPOBOAUTCS B BUJE TecTa C IPUMEHEHHEM CPEICTB

QJIEKTPOHHOI'O 06y‘IeHI/I${ .
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JIucT BHeceHUs U3MeHeHuil B padouyio nporpaMmy JUCUMILTAHBI

JlaTa BHeceHHst
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3aceJaHusA
Hoanucey BHecuiero
kadeapol

H3MCHCHUSA
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