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AHHOTaUUs

Jucuumnuza "IudpoBble cucteMbl aBTOMATU3aLMU U YIIPaBIeHUs" BXOAUT B 00pa30BaTeNbHYIO IPOrPaMMy BBICIIEr0 00pa3oBaHHs
10 HampasieHuio noxprorosku/creruansHoctd 09.03.01 "Mupopmaruka u BhlUMCIUTeNbHAs TexHuka" HanpasieHHoctH "IIporpammuoe
obecrieyeHre CPelCTB BBIYMCIUTENIBLHON TEXHHKH M aBTOMAaTH3MPOBaHHBIX cucteM'. JuciumumHa peanusyercs Kadenpoit nmpukmamHoit
MaTeMaTHKe, HHPOPMATUKH U HHPOPMAIIMOHHBIX TAMOXXEHHBIX TexHosoruit (Kadenpoii 2).
JlucuuIuiiHa HareneHa Ha ()OPMUPOBAHKE y BBITYCKHUKA CIISIYIOMINX KOMIICTCHIINI:
TIK-3 "CnocoGeH npoeKTHPOBaTh MOIB30BATEILCKHAE HHTEP(EUCH [0 TOTOBOMY 00pa3ily MM KOHLeNHK nHTepdeiica"
TIK-5 "CnocobeH pa3pabarsiBaTh TpeOOBaHHUS U MPOCKTUPOBATh IPOrpaMMHOE obecrieucHue"
ConeprkaHue JUCIUIUINHBI OXBAaTHIBAET KPYT BOIIPOCOB, CBA3aHHBIX C Pa3pabOTKOil U(POBBIX CHCTEM aBTOMATH3ALUH H YIIPABICHHS
Ha 6a3e MPOMBIIUICHHBIX MPOrPAMMHPYEMBIX JOTHYECKHX KOHTPOJUIEPOB (YUUTHIBAas OCOOCHHOCTH IH(POBOTO YIPAaBIECHUS IPOLECCOM,
JIMCKPETH3AINIO aHAJOTOBBIX CHUTHAJIOB, IU(POBbIE KOMMYHHKAIIMH B YHPABICHUH IIPOLECCAMH, IPOrPaMMUPOBAHHE CHCTEM PEalbHOTO
BPEMEHH, CHCTEMHYIO HHTETrpalnuio) M obecriedeHneM paboTHl B pealbHOM BpPEMEHH cHCTeM cOopa, 00paboTkH, OTOOpaskeHHS H
apXUBHPOBaHUS HHGOPMAINK 00 00bEeKTEe MOHUTOPUHTA MITH YIPABIICHHSL.
INpenoraBaHue DUCIUILUIMHBI IPELyCMaTPUBAET CIEAyIoIre (OpMbl OpraHM3alMM y4eOHOTo Tponecca: JEKIHH, 1abopaTopHbIe
paboTHI, caMoCTosTeTbHAs paboTa 00y4aroIIerocs, KOHCYIBTAINN.
ITporpaMMoi#f IUCHMIIMHEI NPEIyCMOTPEHBI CIEAYIOIIHe BHABI KOHTPOIS: TEKyIIMH KOHTPOIb YCHEBAaEMOCTH, MPOMEKYTOJHAs
arrectanus B Gopme 3adera.
O6mast TpyI0eMKOCTh OCBOSHHS TUCIUTIIMHEI COCTABIISET 2 3a4eTHBIX €ANHHUIBI, 72 Jaca.

S13b1k 00y4eHHsI IO AUCHUILIHHE "pycCKuit".



1.1. Llenu npenoaaBaHus AUCHUIUIMHBI

Honyqel-me CTYACHTaMHU H€06XO,HI/IMBIX 3HAHMI U HABBIKOB B 001aCTH pa3pa60TKn LII/I(prBLIX CUCTEM aBTOMaTU3allul M yIIPAaBJICHUA

Ha Oase TMIPOMBIINUICHHBIX MPOIrpaMMUPYEMBIX JIOTUYECCKUX KOHTPOJUIEPOB U obecrieueHus pa60TLI B p€aJIbHOM BPEMCHU CUCTEM c60pa,

1. l'[epeqem, MNJJAaHUPYEMBIX PE€3yJabTaTOB Oﬁy‘lel-llrlﬂ Mo TMCIMUIIJIMHE

00pabOTKH, OTOOpaKEHHUS i apXUBUPOBaHUs HH(YOpMAIUK 00 00BEKTe MOHUTOPHHTA HITH YIIPaBICHHUS.

1.2. JlucuumnianHa BXOAUT B COCTaB 4YacTd, (OPMHUPYEMOH ydyacTHHKAMH O0Opa3oBaTENbHBIX OTHOLICHHH, 0Opa30BaTeIbHOMN

IporpaMmsbl BeIcIIero oopaszosanus (nanee — OI1 BO).

1.3. [lepeyeHp MIaHUPYEMBIX PE3YIIBTaTOB O0YUCHUS 110 AUCIHUILIMHE, COOTHECEHHBIX C INTAHUPYEMBIMU pe3yabraramu ocBoenust OIT

BO.

B pe3ynbTraTte€ H3Yy4YCHUsT MUCHUIIAHBI 06yt1a}ou.[1/1ﬁc;1 IOJDKEH 00JanaTh CJIEAYIOIIMMHU KOMIICTCHUUSAMHU WM HUX YaCTAMMU.

Komnerenmuu u HWHAWKATOPBI UX NOCTHIKCHHA IPUBEZICHBI B Tabnwre 1.

Tabmuma 1 — [lepedeHb KOMIIETEHINH U HHIUKATOPOB UX JOCTIDKCHUS

Kareropus (rpynma)

Koa m HanMeHOBaHNe KOMIETEHIM T

Kox u HaumMeHOBaHHe HHAUKATOPA TOCTUIKCHUS

IporpaMMHOE 0OecIeueHue

KOMIIeTeHIINH KOMIeTeHIINH
Ipodeccuonansuble IIK-3  Cnocobern  mpoextupoarts | [IK-3.B.1. Biaagers ocHOBaMH IPOEKTUPOBAHUS NPOTPAMMHOIO
KOMITeTEHIIUH HOJIb30BaTeNbckue HMHTepdeiickl Mo | B3auMozeiicTBus ¢ wuHTepdeiicamu, co34aBaTh aJalTHBHbIC
TOTOBOMY 00pa3lly WM KOHLEIIUM | HHTep(EHChl, pelaTh NPaKTHIECKUe 3a1adl C UCHOIb30BaHUEM
uHTepdelica BU3YaJIbHBIX KOMIIOHEHTOB
I1K-3.V.2. ¥YMeTh NpUMEHATh TpeOOBaHUS 1O NMPOECKTUPOBAHUIO
II0JIb30BATENILCKUX UHTEPPENCcOoB
[IK-3.3.2. 3narb TexHuyeckue TpeOoBaHUs K HHTEp(eiicHON
rpadpuke U CTaHIApThl, pPerIaMEHTHPYIOIMe TPeOOBaHUI K
9PrOHOMHKE B3aUMOJEIHCTBUS YEIIOBEK-CUCTEMA
Ipodeccuonanbuble IIK-5 Crocoben  paspaOarsiBats | [1K-5.3.2. 3HaTh METONUKY NPOEKTUPOBAHUS U METOABI aHAIN3A
KOMIICTEHIIUH TpeboBaHus u MIPOEKTHPOBATH | TPeOOBaHUN K NPOECKTUPOBAHUIO MPOTrPaMMHOIO 00eCIeUeHHUS,

0COOCHHOCTH BBIOPaHHOI IMPOrpaMMHON Cpebl B COOTBETCTBUI
C CyILECTBYIOLIEH NPOrPaMMHON apXUTEKTYpOl

IIK-5.V.2. VYMmeTp amantupoBaTh TpeOOBaHUSA K IIPOrpaMMHOI
cpele ¥ INPOrpaMMHOMY OOECIIEUEHHUIO, OLICHMBAaTh CTEIEHb
3¢ (heKTHBHOCTH IPUHUMAEMBIX PEIICHUH

[IK-5.B.2.

peanuszanuu

Bragetp Metomamu  oueHKH — 3()(HEKTUBHOCTH

NPOTPaMMHOTO ~ OoOecliedeHHus: B BBIOpaHHOM
IPOrpaMMHOH Cpeie B COOTBETCTBHU C TEXHHKO-IIPOrPaMMHON

APXUTEKTYPOH

I[I/ICL[I/IHJ'II/IHa MOXET 6a3I/IpOBaTLCH Ha 3HAHUAX, PAHEC HpHO6peTeHHBIX Oqua}OH_IHMI/ICﬂ TIPU U3YYCHUU CICOYIOINUX TUCHUTIIAH:

2. MecTo qucuMIuInHbI B cTpykType OII

- HccnenoBanue onepanuit

- KomnerorepHas rpaduka

- KommnblorepHoe 3peHue

- MaTeMaTuyeCcKue METObI U MOJCIIH

- MeTonbl ONTUMaIbHBIX PEILIEHUI

- MuKpOIIpOLIECCOPHBIE CUCTEMBI

- OcHOBBI pa3pabOTKK HHGOPMALOHHBIX CUCTEM

- OcHOBBI pa3pabOTKK KOMIIBIOTEPHBIX UTP

- OCHOBBI pOOOTOTEXHUKHU

- OTKpBITBIE CUCTEMBI

- IIporpammupoBaHue Ha s3bIkax AccemOnepa

- IIpoexTupoBaHue 4enI0BEeKO-MaIMHHOTO HHTEepdelica

- CUCTeMHBIH aHAIIN3

- CucrteMbl UCKYCCTBECHHOI'O MHTCJIJICKTa




- Teopml BBIYHUCIUTEIBHBIX IPOLIECCOB

- Yrpasnenue OOJIbIIMMU TaHHBIMU

3HaHI/I$[, TIOJTYYE€HHBIC ITPH U3YHUCHHUU MaTepurajia JTaHHOU JAUCIHUIIIMHBI, MMEIOT KaK CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT OKa3aTb

BJIMSAHUC HA MPAKTUKH, TOCYNJAPCTBCHHYIO UTOTIOBYIO aTTECTAllMIO U BBIIIOJTHEHUE BLIHyCKHOﬁ KBaJ'II/I(i)I/IKaL[I/IOHHOﬁ pa6OTBI.

3. O0beM U TPYI0EMKOCTh TMCUMILIMHBI

JlanHble 00 06LIeM 00beMe MUCLUILUIUHBL, TPYIOEMKOCTH OTAENbHBIX BUIOB y4eOHOW paboThl MO AUCHUILIMHE (U paclpelelcHue

9TOH TPYAOEMKOCTH I10 CEMECTPaM) IIPeICTaBICHBI B Ta0IUIE 2.

Tabnua 2 — O6beM U TPYAOEMKOCTb JUCHUILINHbL

TpyroeMKOCTb 10 ceMecTpam
Buja yue6Hoii padoThl Bcero
10
Ofmasi TpyI0eMKOCTh JucuiInabl, 3E/gac. 2/72 2/72
M3 HUX YaCOB MPAKTHYECKOH MOATOTOBKH 18 18
AyauTopHbIe 3aHATHSI, BCEro Yac. 27 27
B TOM 4HCIIE:
- nexuu (JI), gac. 9 9
- nmpakrudeckue/cemunapckue 3ansatus (113, C3), yac.
- tabopatopusie pabots! (JIP), gac. 18 18
- KypcoBoii poekt/padora (KII, KP), uac.
DK3aMeH, Jac.
Camocrositesnbnas padora (CPC), Bcero uac. 45 45
Buj npoMeskyTouHoO# arTecTanun: 3a4eT, 1udQ. 3auer, sx3amen (3auer, udd. 3a4, Ix3.) 3auer 3ayer
4. Conepxanue IUCHUIIMHBI
4.1. Pacnipenenenue TPyJOEMKOCTH JUCIUILIMHEL T10 Pa3jenaM ¥ BHIaM 3aHATUH.
Pasnensl, TeMbl AUCIUILIHHBI U UX TPYJOEMKOCTb IIPUBEIEHEI B Tabuie 3.
Tabnuua 3 — Pa3ernsl, TEMbl AUCHMIUIAHBL, HX TPYAOEMKOCTh
3 KII/
Jlekumn, JIP CPC
Pa3nesibl, TeMbI AN CHUIIAHbBI (C3), KP
yac. yac. yac.
yac. yac.
Cemectp 10
Paznen 1. OcobeHHOCTH IIU(POBOTO YIPABICHUs IPOLIECCAMU 1 0 2 0 3
Tema 1.1. IIpumeps! 3aa4 ynpaBiaeHus IpolieccaMmu
Tema 1.2. Mozenu, npuMeHseMbIe B yIIPaBICHUU
Tema 1.3. KoMnoHeHTHI uHTepdeiica MexXIy IPOLECCOM U YIPABISIOMIUM KOMIIBIOTEPOM
Pa3zpen 2. ApxutexTypa IporpaMMHpyeMbIX JOrnueckux kKoHTposuiepos (I1JIK) 2 0 0 0 4
Tema 2.1. Anroputm pabots! 1 uzonupyromue 6apsepst B [TJIK
Tema 2.2. TexHOMOrU4ECKUE SI3BIKU
Tema 2.3. UnTepdeticsl B IJIK
Paznen 3. Jlornueckue moxynu LOGO! 1 0 4 0 10
Tema 3.1. Cepust nponyxroB LOGO!
Tema 3.2. IIporpammuposanue LOGO!
Tema 3.3. Meroarka ocTpoeHus porpaMm ympasiieHus Ha sizbike FBD




m3 KIl/
Jlexuuu, JIP CPC
Pa3znesibl, TeMbl JMCHHILTAHBI (C3), KP
yac. yac. yac.
qac. qac.
Paznen 4. CemeiicTBO NPOMBINIIEHHBIX HHTEUIEKTYyalIbHbIX YcTpoicTs [-7000 ICP DAS. 1 0 6 0 10
Tema 4.1. UHTemIeKTyaIBHBIE MOLYIH BBOZa/BEIBOA 1-7000
Tema 4.2. Cucrema komana moxyineit [/0
Tewma 4.3. [IpomeimuteHHBINH IpOTpammupyemMbrid KoHTposuiep ICP DAS
Tema 4.4. UnctpymenTanbsHas cpena pazpadorku SoftLOGIC GOOD HELP
Pazpgen 5. S3sikun MDK 2 0 4 0 4
Tema 5.1. CemeiicTBo s1351k0B MOK
Tema 5.2. OCHOBBI SI3bIKa PENCHHON JTOTHKH
Tema 5.3. I'padmueckue cpempl pa3paboTku HpUKIagHbIx mnporpamm mist [TJIK Ha s3bikax
crangapta [EC 61131
Pazgen 6. CucreMsl aBTOMaTH3aMK 30aHUA 1 0 0 0 5
Tema 6.1. MHTEepdEiichl U MPOTOKOIBI IS JOMAITHEH aBTOMATH3aI[HN
Tema 6.2. Cetn aBTOMaTH3aLMUH 30aHUI
Paznen 7. [IporpamMmmupyemMblie TOTHIECKIE KOHTPOIUIEPEI 1 0 2 0 9
Tema 7.1. IIporpammuposanue [TJIK S7-200/S7-1200
Tema 7.2. ITporpammuposanue [1IJIK KOYO DL 05/06
Tema 7.3. IIporpammuposanue [1IJIK MITSUBISHI ELECTRIC FX 3U
Hroro B cemectpe: 9 0 18 0 45
Hroro: 9 0 18 0 45

HpaKTH‘{eCKaH NOATOTOBKA 3aK/IIOYaCTCsA B HEIIOCPCACTBEHHOM BBIINIOJIHCHUU 06y‘-IaIOH.[I/IMI/IC$[ OIIPCACIICHHBIX TPYAOBBIX q)yHKIIHfI,

CBSI3aHHBIX ¢ Oyaymel mpodecCHOHANBHON AESTEIFHOCTHIO.

4.2. ConeprkaHue pasesoB U TeM JIEKLIUOHHBIX 3aHATHH.

CozeprxaHue pa3lenoB H TeM JEKIHOHHBIX 3aHATHI MPUBEACHO B TabmmIe 4.

Ta6nuua 4 — ConeprkaHue pa3aesioB U TEM JIEKIIHOHHOTO ITHKJIA

Homep
Ha3zBanmue u conepixanue pa3aesioB U TeM JEeKIHOHHbBIX 3aHATHI
pasneia

1 OcobeHHOCTH U(POBOTO YIIPaBICHUS IPOLECCaMU

Tema 1.1. IIpumeps! 3a1a4 ynpapiaeHHs IpolieccaMu

VrpaBneHue IpoleccoM B peadbHOM BpeMeHHU. IIpumep — mpecc Ais miacTuka. YIpaBleHHE Ha OCHOBE IOCIEI0BATEIBHOIO
IPOrpaMMHPOBAHUS U IpepbiBaHUM. KpuTHUHbIE 10 BpeMEHH IPOLECCHL.

Tema 1.2. Mozenu, npuMeHsAeMbIe B yIIPaBICHUU

Tunsl mozneneil. OCHOBBI MOJEIUPOBAHUS JUHAMUYECKMX cUcTeM. HenpepbBHble M JUCKpETHbIE MOJEIM AUHAMHUUYECKUX
CHCTEM. YIPaBIAeMOCTb U HaOMI0aeMOCTb.

Tema 1.3. KomnoHeHTHI HHTepdeiica Mexk Iy HPOLECCOM U YIPABISIONINM KOMIIBIOTEPOM

bunapusle, nuQpoBble U aHAIOTrOBbIE JAaTYMKU. VICIONHHUTENbHBIE MEXaHU3MBI C SIEKTPONPHUBOJOM M ITHEBMaTHYECKHM

YIpaBICHHEM.

2 APpXUTEKTypa IIPOrpaMMHUPYEMBIX JIOTHYeCKUX koHTposiepos (I1JIK)

Tema 2.1. Anroputm paboTs! 1 uzonupyromue 6apsepst B [TJIK

bazoBas crpykrypa IIJIK u ympomieHHbIH anroput™ paOoTbl. IIOHATHS «IIPUEMHHMK» U «UCTOUHMK». TpaH3UCTOpHBIE H
peneitabie Beixoas! B [1JIK.

Tema 2.2. TexHosoru4eckue si3bIKu

OCHOBBI I'pa)uIECKOro MPOrpaMMHUPOBAHHUS. SI3bIK (DyHKIIMOHAIBHEIX OJIOKOB. SI3bIK peNeiHOM JTOTHKH.

Tewma 2.3. Uurepdeiicer B TIVIK

Ilepexon OT LEHTpalM30BaHHOM K pacmpeneneHHON apxurekrype. CTpykTypa U ImpuHUUN paboTsl muH. IlociaenoBaTenpHble

unrepdericet RS-232, RS-422, RS-485. CpaBHenue mnapameTpoB. IIpuMeHeHHe TpUCTaOWIBHBIX dieMeHTOB. CraHmapT

npombinuieHHo# cet CAN.




Homep

Ha3zBanmne u colepKaHue pa3aeioB U TEM JIEKIIHOHHbIX 3aHATHIA

pasaena

3 Jlornueckue monynu LOGO!
Tewma 3.1. Cepus npoaykroB LOGO!
Amnmaparssle Bepcud LOGO! m ux coBmectumocts. MoxpynbHas u cereBas koHpurypauun LOGO!. Pexumbl paOoThl.
KommyTanmonnsie Bo3mokHoCcTH Moayieir LOGO!.
Tema 3.2. [IporpammupoBanne LOGO!
SI3pkn  mporpammupoBanus. CoenuHUTENbHBIC SneMeHTH. CrenuanbHele (yHKOMH W WX npuMeHenne. CozmaHue H
KOH(UTYpHUPOBaHHE IOMOIHUTEIbHBIX (yHKIMH. BbiOop pexuma nporpammupoBanus. Padora ¢ [0 LOGO!Soft Comfort.
Pexxumbl TectupoBanus u oTaaaku nporpaMM B LOGO!Soft Comfort.
Tema 3.3. Meroarka ocTpoeHust MporpaMm ynpasieHus Ha si3bike FBD
Monens mudpoBoro aBromara. PuKcanus OKOHYAHHA COOBITHS B Iporpamme ynpasieHus. OnperneneHne BpeMeHN [UKIIA.

4 CeMeicTBO MPOMBIIIUIEHHBIX HHTEIUIEKTYanbHBIX ycTpoiicTB [-7000 ICP DAS.
Tema 4.1. UuTennextyaabHbIe MOAYIH BBOAA/BbiBoza [-7000
OyHKIMOHATIBHOE HAa3HAYCHHE YCTPOWCTB CBS3M C OOBeKTaMM ymnpapieHHA. CTpyKTypHas cxema Mopyneil. ['anpBaHMdeckas
pa3Bszka B Moxyisix. Hactpoiika koHuUrypamuy Moayist 11t paboTsl B ceTd. [[pHHIMITHAIBHBIE HIEKTPUIECKIE CXEMbI 0a30BBIX
MOJTyJIEH.
Tema 4.2. Cuctema xkomana moayineit 1/0
[Tapamerpsl HacTpoek momyneit. [Iporpamma Hactpoek moayserr [/O DCON Utility PRO.®opmMar 1aHHBIX NMPH CYUTHIBAHHH
cocTosiHUS Moxyner puckperHoro 1/0. dopmar u Tunsl koMaHn. Pexxumbl paboTEl ABOWHOTO cTOopoXkeBoro Taiimepa. CeTb 0e3
koHTpoIutepa. Mcnons3oBanne LabVIEW mist moctpoenns cetu ¢ moxynsamu 1-7000.
Tema 4.3. [IpombInuIeHHBIH TporpamMmmupyemslii koaTpoiiep ICP DAS
Crpyktypa 6a3zoBoro koHTposuiepa 1-7188. Omnepauumonnas cucrema MINIOS7. IMoptel 1/O u nmpumepsl X HCHONB30BAHUS.
Kontposmiep Robo-3140. Dnements! cetu. CeTh ¢ koHTpoiepamu. Hactpoliku ceTu.
Tema 4.4. UnctpymenTanbHas cpena pazpadorku SoftLOGIC GOOD HELP
Co3ganue mporpaMmbl A KoHTpoiulepa Ha s3bike FBD. Ilpumepsl ucnonb3oBaHHE OUCKPETHBIX U aHAJIOTOBBIX ONOKOB B
mporpaMmax ympasieHus. PeansHble u BupTyansHsle 1/0. BHeapeHHe BUPTyalbHBIX 3JIEMEHTOB. PexUMBI OTIaJKU IPOrpaMMm.
Hactpoliku mapamMeTpoB I PeKUMOB OTJIAJAKU, TECTUPOBAHUS U 3allUCU IPOrpaMMbl B KoHTposiep. Cpena pazpaborku UMU.
Hactpoiiku COM cepsepa.

5 SA3piku MDK
Tema 5.1. CemeticTBo s1361K0B MOK
KommnonenTs! ctanpapta IEC 61131. XapaxkrepucTrka s3bIKOB CTaHAAPTA.
Tema 5.2. OCHOBBI SI3bIKA PENICHHON JTOTUKH
bazoBele momsaTHA. PeneiiHas TexHomorus B ymnpaBieHMHM IHporeccamu. PacummmpeHHas OuTOBas JIOTHKAa. JIEMEHTBHI
[IPOrpaMMHPOBAHUSL.
Tema 5.3. I'pacuueckue cpeasl paspaborku npukiaagaeix nporpamm s [JIK Ha a3eikax crangapra IEC 61131
Cucrema nporpammupoBanus 1 ucnonsHeHus CODESYS. Texnonorus ISaGRAF. O630p cucteM c6opa AaHHBIX U yIpaBICHUS
SCADA. Crannapt B3auMOJEHCTBUSA MEXAY IporpaMMHbIMU KoMmroHeHTamMu OPC.

6 CucTeMbl aBTOMaTU3alMU 3/1aHHH
Tema 6.1. MHTepdeiichl 1 MPOTOKONBI 1JIs JOMAIIHEH aBTOMAaTH3aLHN
Iporokon nomamHedd aproMaruzamuu X10 u ero momupukanuu. KommoHenTsl mpotokona X10. IlpuMep HCIONb30BaHUS
nportokona X10 B Poccun. UuTepdeiic Wiegand. DinemeHThI nHTEpdeiica cxeM i-Button.
Tema 6.2. Cetn aBTOMaTHU3aLMUH 31aHUAI
Cucrema pacrpeneseHHOro nHreviekTa u Texnonoruss LON. Apxutekrypa mpoueccopa Neuron. BHyTpeHHss cTpyKTypa y3ia
cetn LonWorks. CnennanmsupoBanssiii si3eik Neuron-C. Cructema aBToMaru3anud 3naHuil Ha 6ase cetn BACnet. OOBeKTHI
BAChet. Ilarent no anexrponuke koHTposuiepoB Ne US7800812 1 TexHOIOrHS AUHAMUYECKOH TOHUPOBKHU cTekosl SPD.

7 IIporpamMmmupyeMsble TOrHueCcKre KOHTPOILIEPBI

Tema 7.1. ITporpammuposanue [IJIK S7-200/S7-1200

Cpensl paszpadotku st kouTpoiuiepoB SIMATIC: MicroWin STEP 7, STEP 7Basic TIA Portal. Dtamnbl mocTpoeHHs IPOrpaMMBI
Ha s13bike RLL.

Tema 7.2. ITporpammuposanue [IJIK KOYO DL 05/06

[Maker nporpammupoBarus DirectSOFT6 (memoBepcust). Hacrpoiikn mapamerpoB CHCTEMBI MPOTrpaMMHUPOBAHUS JUIS CBSI3H
KOHTpOJIIepaMH U Tpadudeckoil manensio Weintec.

Tema 7.3. IIporpammuposanue IIJIK MITSUBISHI ELECTRIC FX 3U

Enunas cpena nporpammupoBanus iQ Works Uit MOTyIbHBIX M KOMIAKTHBIX KOHTpOII-TiepoB cepun FX m Q/A.
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4.3. IIpakTudeckue (CeMUHAPCKUE) 3aHATUS

TeMbl IPaKTUUECKUX 3aHATUH U UX TPYLOEMKOCTh IIPUBEJCHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTHueckue 3aHATUSA U UX TPYIOEMKOCTh

N3 uux
Ne
Ne . . TpynoeMKocTh, | MPaKTHYECKOMH
TeMbl IPAKTHYECKUX 3aHATHIA @DopMbI NPAKTHYECKHX 3aHATHI pa3aeia
n/n qac. IOATOTOBKH,
JAUCHMILIMHBI
yac.
Y4eOHBIM TIITAHOM HE TPEXyCMOTPEHO
Bcero 0 0
4.4. JlabopaTopHbIe 3aHATUSL
Tembl 1a60paTOPHBIX 3aHATUH U UX TPYJOEMKOCTb IIPUBEIEHBI B TA0NUIIE 0.
Tabnuia 6 — JlabopaTopHble 3aHATUS U UX TPYAOEMKOCTb
U3 uux
No
Ne TpynoeMKoOCTb, | IPAKTHYECKOI
HaunmeHoBanue 1a060paTOpHBIX padoT pa3aesa
n/n qgac. MOATOTOBKH,
JUCHUITHHBI
yac.
Cemectp 10
1 | BBoxHoOe 3aHsTHE 2 2 1
2 | Pa3paboTka nporpaMMsl yIpaBlIeHHs! TEXHOJIOTHYECKUM IIPOLECCOM 4 4 3
3 | Paszpaborka must [TJIK mporpamMMsl yrpaBieHHs: TEXHOJIOTHYECKUM IPOLIECCOM 4 4 4
4 | Pazpaborka UMM 1151 TEXHOIOTUYECKOTO Ipoliecca 2 2 4
5 |Omiagka W TECTUPOBAaHUE pa3pa0OTaHHBIX MPOrpaMM B TpEX pPEXUMax - 4 4 5
BUPTyabHOM, ¢ MonyisiMu 1/0 u ¢ TIJIK
6 | IIpoexktupoBaHue CTPYKTYPHOH CXEMbI MUKPOIPOLIECCOPHON CeTH 2 2 7
Bcero 18 18
4.5. KypcoBoe npoeKTHpOBaHNE/BEINIOIHEHNE KypCOBOH pabOTHI
Y4eOHBIM IIIaHOM HE IPEeIyCMOTPEHO.
4.6. CamocTosTenbHas paboTa 00y4aroLuXCst
Bupbl camocTosTenbHON pabOoThI U €€ TPYILO0EMKOCTb IPUBEIEHBI B TabIUIE 7.
Tabnuua 7 — Busibel caMocTosITeNnbHON paboThl U €€ TPYI0EMKOCTh
. Bcero, Cemectp 10,
Buj camocTosAiTe/IbHOMN PadoThI
yac. yac.
N3zyuenune TeopeTnueckoro Marepuana aucuuiuiniel (TO) 25 25
Kypcosoe mpoekruposanue (KI1, KP) 0 0
PacuerHo-rpaduueckue 3ananus (PI'3) 0 0
Brmonaenue pedepara (P) 0 0
[loaroroBka k TekyuieMmy koHTpodto ycreaemoctu (TKY) 12 12
Jomaninee 3amanue (13) 0 0
Kontponbheie pabotst 3a0unrkoB (KP3) 0 0
[ToaroroBka k nmpomexyTouHol arrectauuu (I1A) 8 8
Bcero 45 45




5. Ilepevyennb yueOHO-METOAMYECKOTO 00ecTiedeH s JAJIs1 CAMOCTOSATEILHOI PadoThl 00y4aloUIUXCcs 1Mo
JMCHUINJINHE (MOLYJII0)

Y4eOHO-MeToANYeCKIe MaTepUabl I CaMOCTOSATENbHOH paboThl 00yJaromuxcs yKka3aHsl B IL.I. 7-11.

6. Hepeqeﬂb NMEYATHBIX H JJICKTPOHHBIX y‘leﬁHI)IX I/l3[[al-ll/lﬁ

IepedeHb neyaTHBIX U ICKTPOHHBIX YUeOHBIX U3NaHUI IIPUBEJCH B Ta0OIHIE 8.

Tabnuna 8 — [lepeyeHb MEYaTHBIX U HIEKTPOHHBIX YUCOHBIX HU3AaHUN

KosimuecTBo
IK3EMILISAPOB B
Hngp/ OubamnoTexe
Bbudauorpadguyeckas ccblika
URL aapec (kpome
JIEKTPOHHBIX

IK3eMILISIPOB)

https://znanium.ru/catalog/product/1902836 | LlLlumos, O. B. TexHudeckue cpeacTBa aBTOMATH3AIMU U YIPABICHUS : -
yuebnoe nmocodue / O.B. lIumos. — Mocksa : UHOPA-M, 2024. — 396
c. + Jon. wmarepuansl [OnekTpoHHBIH pecypc]. — (Bbiciiee
obpaszoBanue). - ISBN 978-5-16-019970-2. - TekcT : 3J1E€KTPOHHBIH. -
URL: https://znanium.ru/catalog/product/1902836. — Pexxum nocrtyma: mo

TTOITHCKE.

https://znanium.ru/catalog/product/2086790 | lLlumos, O. B. Ilporpammupyemble KOHTPOUIEPHI B CHCTEMAax -
MPOMBIIIUICHHOHW aBToMaru3amuy : y4eonuk / O.B. [umos. — Mockaa :
NH®PA-M, 2024. — 365 c. + lon. marepuainsl [DneKTpOHHBINA pecypc].
— (Beicmiee o6pazoBanue). — DOI 10.12737/17505. - ISBN 978-5-16-

019101-0. - Texct : 3JICKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2086790. — Pexum pocryma: 1o
TIOJIITHCKE.

7. llepeyeHb 31eKTPOHHBIX 00Pa30BaTeJbHBIX pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
"UntepHet"

IlepedeHb 271eKTPOHHBIX 0Opa30BaTENILHBIX PECYpPCOB MH(GOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu "MHTepHeT", HeoOX0qUMBbIX

JUIs1 OCBOCHUSA JUCHUIUIMHBI IPUBEACH B Ta6m/u1e 9.

Ta6muna 9 — IepedeHb 2IEKTPOHHEIX 00Pa30BATENBHBIX PECYPCOB HH(OPMALIMOHHO-TEJIEKOMMYHHUKAIMOHHOIT cetr "UHTepHeT"

URL aapec HaunmenoBanue
http://window.edu.ru/ Becruiatnas anexkrponHas Oubnuoreka onsaiiH "EnuHoe 0KHO K 00pa3oBareibHBIM pecypcam”
https://www.intuit.ru/ Haumonansasrit OTkpeITEid YHEBepcuteT "UHTYUT"
https://elibrary.ru/ eLIBRARY.RU - Hayunas anexrpoHHas Oubianorexa
http://lib.guap.ru/ Bubmmoreka I'YAII
https://znanium.com/ DNeKTPOHHO-OMOINOTEYHAs cucTeMa Znanium
https://e.lanbook.com/ ObC Jlanp
https://www.book.ru/ BOOK.RU - coBpemMeHHasi 31eKTpOHHAsE OMONMOTEKA TSl BY30B M CCY30B OT MPaBooOIaaTess
https://urait.ru/ O0pa3zoBarenbHas miardopma FOpaiit

8. Ilepeyens MH(POPMANMOHHBIX TEXHOJIOTHI

8.1. [lepeyeHs mporpaMMHOTo o0OecIiedeH s, HCTIOIb3yEMOT0 IPH OCYIIECTBICHHN 00pa30BaTeIbHOTO MpoLiecca 10 AUCIUIIINHE.
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[epedeHs ucnonb3yeMoro nporpaMMHOro obecreueHus npeacrasieH B Tadmune 10.

Tabnumna 10 — IlepeueHs nporpaMMHOIO 0OeCIIeueHUst

HaumeHnoBaHue

1 | Arduino IDE

2 | Embarcadero RAD Studio XE7 Professional

3 | Microsoft Visual Studio Community

4 | Siemens LOGO! Soft Comfort v7

8.2. Ilepeuenb HMHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM, HCIOJIB3YEMbIX IPH OCYLICCTBICHHH OOpa30BaTEIbHOTO Ipolecca o
JUCIUIUINHE

[epedens ucnonp3yeMbIx HHGOPMaIHOHHO-CIIPABOYHBIX CHCTEM IpeacTaBieH B Tabmume 11.

Tabnuma 11 — [epeyeHp HHGOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne

HaumeHoBaHue
n/n

YueOHBIM IIIAHOM HE IPEeyCMOTPEHO

9. MartepuajbHO-TeXHHMYeCKasi fa3a

CocraB MaTepPIaHBHO-TeXHH‘{CCKOﬁ 63351, HEOOXOOUMOM  JIst OCYILIECTBJICHUSA 06paSOBaTeJ'IBHOFO nponecca no AUCHUILIMHE,

npencrasiieH B Tabmume 12.

Tabnuua 12 — CocTaB MarepuaibHO-TEXHUUECKOH Oa3bl

No HaumeHoBaHue cocTaBHOI YacTH Homep aynuropun
n/n MaTepuaJIbHO-TEeXHHYECKOi 0a3bl (IpU HeOOXOAMMOCTH)
1 Donp ayauropuii 1O I'VAII muis mpoBeneHNs JEKIMOHHBIX ¥ MPAKTUIECKUX (CEMHHAPCKUX) 3aHATUI
2 JlaGoparopus mporpaMMHUPOBaHUS U 0a3 JaHHBIX 207
3 KabuneT nHGOpPMannOHHEIX TEXHOJIOTHH M IPOTPAMMHBIX CHCTEM 212

10. OueHouHble cpeacTBa AJsi NPOBeAeHUs MPOMEKYTOUHOH aTTecTAluu

10.1. CocraB OLIEHOYHBIX CPEICTBIUIS IMPOBENEHUS MPOMEXYTOYHOH arTecTalu OOy4aloUMxcs IO JUCHUIUIMHE INPHUBEICH B
Tabnuue 13.

Tabmuna 13 — CocTaB OLIEHOYHBIX CPEACTB LIS POBEACHHUS TPOMEXKYTOUHOH aTTeCTalluu

Bun l'lpOMe)KyTO‘-[HOﬁ aTTeCTalluu Hepe‘-leHl) OLCHOYHBIX CPEACTB

3auer - Crimcox BOTIPOCOB

- 3amaun

10.2. B kadyecTBe KpUTCPUEB OLCHKH YPOBHS CHOPMHUPOBAHHOCTH (OCBOCHHMS) KOMIICTCHLMH OOYYAIOIMMHCS NPUMEHSETCS S-
Oa;ibHasi IIKaga OIEHKM C(HOPMHPOBAHHOCTH KOMIICTCHIMH, KoTopas IpuBeneHa B Tabmume 14. B TeueHme cemecTpa MOXeT
ucnonb3oBarsest 100-0abHas MIKana MOXYIbHO-PEHTHHTOBOM CHCTEMBI YHHBEPCHUTETA, IPAaBHIIA MCIOIb30BAaHUS KOTOPOHM, YCTAHOBIICHBI

COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMaTUBHBIM akToM [ YAIL.

Tabmuua 14 — Kpurepun olieHKH ypOBHSI C(OPMHPOBAHHOCTH KOMITCTEHIIMH

Onenka KoMIeTeHIun

XapakTepucTuka ¢()OPMHUPOBAHHBIX KOMIIETEHIH I
5-6annbHas mKajaa
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OueHKa KOMIETEHIIHH

5-0ajabHas mKaJga

XapakTepucTHKa cpopMUPOBAHHBIX KOMIETEH U

"OTIIHYHO"

"3a4TeHo"

- 00y4aroIHiics ITy0OKO ¥ BCECTOPOHHE YCBOKJI IIPOrPAMMHBIM MaTepHal;

- YBEPEHHO, JIOTUYHO, TIOCIIEOBATENLHO H TPAMOTHO €TI0 M3JIaraer;

- ONUpAsCh HA 3HAHWUS OCHOBHOM W JOIOJHHUTEIBbHOM IJIMTEPATYpPbl, TECHO IMPHUBSA3BIBAET YCBOCHHbIE
Hay4HbIE MOJIOKEHHS C IPAKTHYECKON JIeATEbHOCTBIO HAIPABIICHUS,

- yMeno 06GOCHOBBIBAET M aPIYMEHTHPYET BbIABUraeMbIE UM HIEH;

- JIeJIaeT BBIBOABI K 0000IIEHHNS;

- CB06OZ[HO BIIAJICET CUCTEMOM CIICNaIN3UPOBAHHBIX TTOHSATHH.

"xopouio"

"3a4TeHo"

- 0Oy4alOIMICS TBEPAO YCBOHMJ MPOrPaMMHBIA MaTepHall, TPAMOTHO M IO CYyLIECTBY H3JIaraer ero,
OIMPasiCh HA 3HAHUSI OCHOBHOM JINTEPATYPHI,

- HE JIOMYCKAaeT CYIIeCTBEHHBIX HETOYHOCTEH;

- YBSI3bIBAET YCBOEHHBIC 3HAHMS C [IPAKTHIECKOM JEATEIbHOCTHIO HAIIPABIICHUS;

- apryMeHTHpYET Hay4HbIE TOJIOKCHHS;

- JIeJIaeT BBIBOABI M 0000IIEHNS;

- BIIAJICET CUCTEMOM ClieHaJIn3uPOBaHHBIX TIOHSTHH.

"'yIOBIETBOPUTEIHHO"

"3a4TeHo"

- 00yqaroMmHHCs YCBOMIT TOJIBKO OCHOBHOM NPOTPaMMHBINH MaTepual, 1o CyIIeCTBY HU3JIaraeT ero, Omipasch
Ha 3HAHUS TOJBKO OCHOBHOMH JIUTEPATYyPBI;

- JIOIMyCKaeT HeCYIECTBEHHBIE OIIMOKN 1 HETOUHOCTH;

- FICIIBITHIBAET 3aTPYIHEHHS B IPAKTHIECKOM NTPUMEHEHNH 3HAHUI HaIPaBICHHUS;

- c1a00 apryMeHTHPYET HayJHBIE TTONTOKECHHS;

- 3aTpynHsAeTcs B GOpMyINpOBaHUH BEIBOZOB U 0000IIEHHI;

- YaCTUYHO BIIAJICET CUCTEMOH CIIeINATH3UPOBAHHBIX TOHATHH.

"HEyIOBIETBOPUTEIHHO'

"He 3a4TeHO"

"

- 06y'{a}0m1/1171c;1 HC yCBOUII 3HAYUTETHLHOM YaCTH IporpaMMHOI'0 MaTepuasa,

- JOIIYCKAaC€T CYLICCTBCHHBIC OIIMOKH U HETOYHOCTH npu paccCMOTPECHUU Hp06HCM B KOHKPETHOM
HaIpaBJICHUU;

- UCHBITBIBACT TPYAHOCTHU B IPAKTUICCKOM MTPUMEHEHUN 3HaHP[I>‘I;

- HC MOXET apryMEHTUPOBATh HAYYHBIC ITOJIOKCHUS

- He (GOopMyIIHpyeT BEIBOZOB M 0000IIECHHUI.

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WU UHbIE MaTePUAIbL.

Bomnpocs (3a1aun) ais 9K3aMeHa NpeJcTaBiIeHbl B Tabmuue 15.

Ta6nuua 15 — Bonpock! (3a1auu) Amsl SK3aMeHa

Ne

n/n

[lepeuyens Bompocos (3agay) AJIsi IK3aMeHa Kon nninkaropa

Y4eOHBIM IJIAHOM HE MPEeyCMOTPEHO

Bompocs! (3agaun) a1 3adera / 1udd. 3auera npeacTaBieHsl B Tabaume 16.

Tabnuna 16 — Bonpocs! (3anaun) 1 3auera / audd. 3aueta

jf] Ilepeuenn BonpocoB (3aa4) s 3auera / Aud . 3auera nﬂmllcl?:mpa
1 OcCHOBHBIE ITPOM3BOAUTENH MTPOMBIIUIEHHBIX KOHTposIepoB 1 SCADA-cucrem. IIK-5.3.2
2 IIpombliIeHHbIE MUKPOIIPOLIECCOPHBIE CETH. IIK-5.3.2
3 Crpyktypa u uszonupyromue 6apsepst B PLC. [1K-5.3.2
4 Crpykrypa coBpemenHbix PLC. IIK-5.3.2
5 Anroputm pa6otsl PLC. TIK-5.V.2
6 bazoBas cxema ynpasnenus nuranueM B PLC u npusiun paGoTsl. [IK-5.3.2
7 Crparerus MoHTaxa B PLC neneit BBoga/BsIBOzA. [1IK-5.B.2
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IJ:; Ilepeuens Bonpocos (3aga4) 115 3a4eTa / Aud Q. 3aueTa nﬂmllcl?:mpa
8 [MonsTHs «MCTOUHUK» U «TIpHeMHUK» B PLC. [IK-5.3.2
9 CemeiictBo nornueckux moayie LOGO u ux TeXHUUECKUE XapaKTepPUCTHUKU. [IK-5.3.2
10 | Knaccuduxauus moayneii pacmuperust B LOGO 1 MX TeXHUYECKUE XapaKTePUCTUKH. TIK-5.V.2
11 | KommyTtanuonnsie Mogynu CM EIB/KNX u CM LON mis LOGO. TIK-5.Y.2
12 | KoMMmyTaloHHas IporpaMma U si3bIK (pyHKIIMOHAIBHBIX 010K0B — FBD. [IK-5.B.2
13 | Bioku u cienmansubie Gpyrnkiun B LOGO. T1IK-5.3.2
14 | Metozasl nporpaMmupoBanus 1 orpanuuesus B LOGO. TIK-5.V.2
15 | HasHaueHune COeIUHUTEIBHBIX JIEMEHTOB B s13bIKe FBD TIK-5.V.2
16 |HoBble TexHuueckue pemieHus B ceapmoit epcuu LOGO. TIK-5.V.2
17 | Meroauka nocTpoeHus nporpamMm Ha sizeike FBD. IIK-5.B.2
18 | O630p TEXHOIOTUYECKUX YCTPOMICTB. IK-5.3.2
19 | MexaHu3M 3JeKTpu4ecKkuii 01HO000pOTHBIH - MDO-16 1 cXeMbI MOAKIIIOUEHHS IPU PYYHOM YITPABICHHUH. TIK-5.V.2
20 | Cxema nogxmoueHus MDO-16 k LOGO u ROBO. T1IK-5.Y.2
21 | MarHuTHbIN IMycKaTeslb U CXEMbI HCIIOJIb30BAaHUs B 331a4axX yIpaBJIeHUsl. IIK-5.Y.2
22 | UcnonauTenbHbIi Mexann3M Gupmbl Hefele n cxeMbl ero moakiIFodeHus Tpyu pyYHOM yIIPaBICHUH. TIK-5.Y.2
23 | Opranu3zanus yrpaBieHHs C UCIIOIb30BAHUEM ITHEBMOYCTPOMCTB. IIK-5.B.2
24 | Cxema noaxiroueHus Mexannsma Hefele k LOGO u ROBO. T1IK-5.B.2
25 |IlpnMeHeHHe mpeoOpa3oBaTeneil YacTOTHl B CHCTEMax aBTOMATH3AINH. IIK-5.B.2
26 | Cemetictso 1-7000. [IK-5.3.2
27 | Ananorossie Mmoxynu cepuu 1-7000. [IK-5.3.2
28 | Huckpernsie moaynu cepuu [-7000. [IK-5.3.2
29 | CropoxeBoii Taiimep B Moayisx 1/O. [IK-5.3.2
30 |HasHaueHme cucTeMbl KoMaH[ B MoIyssix 1/O. T1IK-5.3.2
31 | Crpykrypa monyis 1-7041, npuHIun paboThl U CXEMBI €r0 MOAKIIOUEHHUSI. IIK-5.V.2
32 | Crpyxrypa monyins 1-7042, npusiun paGoTbl U CXEMBI €T0 OAKIIOUEHHUS. IIK-5.V.2
33 | Crpykrypa moxyist 1-7050, npuHIUI paboThl U CXEMBI €r0 MOAKIIOUEHHUSI. IIK-5.Y.2
34 | Crpyxrypa monyins I-7065, npusiun paGoTbl U CXEMBI €TO MOAKIIOUEHHUS. TIK-5.V.2
35 | Meroauka nocTpoeHus nporpamMm Ha sizsike FBD. [IK-5.3.2
36 | Crpykrypa monyis 1-7520, npuHIUI pabOTHl U CXEMBI €r0 MOAKITIOUEHHUSI. IIK-5.V.2
37 | Crpykrypa moxyis 1-7017, npuHIUI pabOThl M CXEMBI €r0 MOAKIIOUSHHUSI. IIK-5.V.2
38 | Crpykrypa moxyis 1-7021, npuHIUI pabOThl U CXEMBI €r0 MOAKIIOUSHHUSI. IIK-5.Y.2
39 | ApxXHuTeKTypa IPOMBIIIIEHHOT0 KOHTpoiepa [-7188. [1K-5.3.2
40 | IIporpammupyemsie cpensl B KoHTposuiepe 1-7188. IIK-5.V.2
41 |IIpomblnuieHHBIH BHEAPsieMbld KoHTpouiep ROBO-3140. TIK-5.V.2
42 | IlpuMepbl MPOMBILUICHHBIX ceTeil Ha 6a3e cemeiicTra [-7000. TIK-5.Y.2
43 | CocraB u Ha3HaueHue nporpamm Good Help. TIK-5.V.2
44 | IIporpaMMupoBaHHE BUPTYalbHBIX U pusuueckux /O B FBD. TIK-5.Y.2
45 |IlocTpouTh MPOMBIIIIEHHYIO ceTh Ha 6a3e LOGO mis mopkimrodeHns Tpex ycrpoiicts MDO-16. IIK-5.B.2
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jf] Ilepeuens Bonpocos (3a1a4) 115 3a4eTa / AU Q. 3aueTa nﬂmllcl?:mpa
46 |IlocTpouTs NPOMBIIUIEHHYO ceTh Ha 6a3ze LOGO ms mopkiroueHns qByx ycrpoiicts MD0-16 n onnoro Hefele. [IK-5.B.2
47 |Iloctpouts HpOMBINUICHHYIO ceTh Ha 0aze ROBO-3140 wucnonms3ys momymu [-7041,1-7017, 1-7042 nns I1K-3.3.2
MOJKITIOUEHHUS IBYX ycrpoiictB MDO-16 u onnoro Hefele.
48 |IlocTpouts NpoMbllIICHHYO ceThb Ha 6aze ROBO-3140 ucnonssys monynu 1-7041,1-7065 puis noaxitodeHUs ABYX [IK-3.3.2
ycrpoiictB MDO-16 n ognoro Hefele.
49 | Cewmeiicta kouTpomiepoB PLC ¢upm Siemens u Koyo. IIK-5.V.2
50 | Cucrema nporpammupoBanus KoHTpoiepos IsaGRAF. IIK-5.Y.2
51 | Iporpammuposanue I1IJIK B CoDeSys [IK-5.B.2
52 | Crannapt npomsinuieHHoi cetu CAN. IIK-5.V.2
53 | PLC misg cucTteM aBTOMAaTH3aLMM 30aHNMN. TIK-5.Y.2
54 | 3apmayu aBTOMATU3AIMS U TUCTIETYEPU3ALMS 3aHUM. TIK-5.V.2
55 | Cuctemsl aBTOMATH3aIMHU 31aHUH Ha Oa3e cetu BACnet. IIK-5.V.2
56 |IIporoxon nomamninel apromaru3anuy X10 u ero MoguduKauy. TIK-5.V.2
57 | UnTepdeiicel u mpotokodsl B ceTsx PLC. TIK-5.V.2
58 | Texnonorus OPC. TIK-5.V.2
59 | Cranmapt B3auMojeicTBHs porpaMMHbIX koMroHeHToB OLE (OPC). TIK-5.V.2
60 | SCADA-cuctembl 1 6a30BbIe (PyHKIIHH. TIK-5.V.2
61 | MuTepdeiicel mocnenoBarenbHOi nepenaun nanueix: RS 232, RS 422, RS 485. TIK-5.V.2
62 | Cranmapr Ha s3piku niporpammupoBanus PLC (IEC 1131-3). TIK-5.Y.2
63 | OcHOBHI sA3bIKa penelinoi toruku (RLL). IIK-5.¥.2
64 | [Ipumep xomoBoro 3aMKa Ha si3bike RLL. IIK-5.B.2
65 | SPD texnonorus u PLC. IIK-3.V.2
66 | OnHonpoBoaHo# uHTepdeiic 1-Wire u cxemsl i-Button. TIK-3.V.2
67 | Cxema opranu3auuu cet ¢ uarepdeiicom 1-Wire. IIK-3.V.2
68 | Untepdeiic Wiegand B cucTteMax ayTeHTH(DHKALINY. TIK-3.V.2
69 | Texnonorus LON (ceTb JOKaJILHOTO yIpaBieHUs )1 CTPYKTypa npoueccopa Neuron. [IK-3.B.1
70 | BupTyalipHbIe TEXHOJIOTUH U MPUOOPHI — cpena nporpammupoBanus LabVIEW. [IK-3.B.1

IMepedens TeM I KypcoOBOTO IPOEKTHPOBAHHS/BBINOIHEHHS KypCcOBOH pabOTHI IpejicTaBiIeHs! B Tabmume 17.

Tabnuua 17 — [lepeueHb TeM A BBITOTHEHUS KYPCOBO# paboThI

Ne

n/n

IIpuMepHBblii TepeyeHb TeM JJIs1 BBINOJIHEHHSI KYyPCOBOii paGoThI

YueOHBIM IJIAHOM HE IPEeyCMOTPEHO

Bormpocs! 1111 mpoBeieHus IPOMEXKYTOUHOU aTTeCcTaluu B BUJIE TECTUPOBAHUS IIpeCTaBIeHb! B Tabmune 18.

Tabnumna 18 — IIpumepHslil nepedeHb BOIIPOCOB AT TECTOB

Ne

n/n

IIpumepHblii IepeYeHb BONPOCOB LISl TECTOB

Kon mnankaropa

Y4eOHBIM IIJIaHOM HE NpeayCcMOTpEHO

13




[epedyeHb TeM KOHTPONBHBIX PabOT IO JUCLMILIMHE 00Yy4arONIIUXCs 32a04HOM (hopMBI 00ydeHHUs, IpeICTaBlIeHbl B Tabnune 19.

Tabnuua 19 — [lepeueHb KOHTPOIBbHBIX padoT
No

n/n

IlepeyeHb KOHTPOJIBLHBIX PadoT

Y4eOHBIM IIITAHOM HE TPEXyCMOTPEHO

10.4. Meroauueckue MaTepralbl, ONPEACISIFONINE MPOLCAY Pl OLICHUBAHUS HHIUKATOPOB, XapaKTEPU3YIOLIUX TaIbl (OPMUPOBAHUS
KOMITETEHIINH, COAEPIKATCSA B JIOKAIbHBIX HOpMAaTHBHBIX akTax ['YAII, permaMeHTHpPYIOMMX MOPSIOK M MPOLEAYPY MPOBEACHHUS TEKYIIETO

KOHTPOJISl YCIIEBAEMOCTH M ITPOMEXKYTOUHOI arTecTaunu oOyvatoumxcs ['VAIL
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11. MeTogmquKue YKazaHud 1Jisg oﬁyqamumxc;l M0 OCBOCHHIO TUCIHUIIJIMHBI

11.1. MeTtonuueckre ykazaHus Ui 0Oy4arONIUXCs 10 OCBOSHHUIO JIEKIIHOHHOTO MaTepHaIa.

OCHOBHOE Ha3HA4YCHHE JEKLHOHHOTO MaTepuaja — JIOTHYECKU CTPOIHOE, CHCTEMHOE, DIyOOKOe M SCHOE H3JIOKEHHE ydeOHOTro
Marepuana. HazHaueHue cOBpeMEHHOH JICKIMH B paMKaxX IUCIMIUIMHBI HE B TOM, YTOOBI HOJNYYHTHh BCIO HMH(GOPMAaLHUIO IO TeMe, a B
OCBOCHHHM (DyHIaMEHTaNbHBIX MPOOIeM AUCHUILIMHBI, METOJOB HAyYHOTIO IIO3HAHMSA, HOBEHIINX JNOCTIDKCHUH HayuyHOH MbIcnu. B ydeOHOM
IpolLecce JICKIUS BBINOIHACT METOAOJIOTHUECKYI0, OPTraHU3AHOHHYI0 H HHPOpPMAMOHHYI0 (yHKIMU. JIeKIusa pacKpbIBaeT MOHSATUIHBIN
anmapar KOHKPETHOH 00nacTd 3HaHUS, € MpoOieMbl, AaeT IeIbHOEe MPEACTABICHUE O JUCIUILUINHE, OKa3bIBACT B3aUMOCBA3b C APYTHMHU
JUCHUIUINHAMU.

[Inanupyemble pe3yasTaTsl IPU OCBOCHUH 00YYarOIUMUCS JIEKIIMOHHOTO MaTepuaa:

- TIOIy4€HHEe COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUM, YPOBEHb KOTOPBIX OIpeNeNsIeTcs LeIeBOd YCTaHOBKOU K
KaXJ10i KOHKPETHOM TeMe;

- TIOIy4€HUeE OIbITa TBOPYECKOH pabOThl COBMECTHO C IIPEIOJaBaTeleM;

- pa3BuTHE NPOHECCHOHANBHO-AEI0BbIX Ka4eCTB, JF00BH K IPEAMETY U CaMOCTOSTEIbHOIO TBOPYECKOTO MBIIICHUS;

- TIOsIBJIEHHE HEOOXOIUMOTO HHTepeca, HEOOXOAUMOTO UL CaMOCTOATENbHOI PaboThL;

- TIOIy4eHHe 3HaHUI 0 COBPEMEHHOM YpOBHE Pa3BUTUsI HAYKU U TEXHUKU U O IIPOTHO3€ UX Pa3BUTHA Ha ONMKalIiue rofbl;

- HAy4YUTHCS METOJMYeCKH 00palarbiBaTh Marepuall (BBLICIATH IVIABHBIC MBICIH M HOJIOXKEHHS, NPUXOMUTh K KOHKPETHBIM
BBIBOJIAM, IIOBTOPSITh UX B Pa3IMYHBIX ()OPMYIIHPOBKAX);

- TIOIy4€eHHe TOUHOTO IOHUMAaHMs BCeX HEOOXOAUMBIX TEPMUHOB U MOHSATUI.

JleKMOHHBII MaTepual MOXKET COIPOBOXKAATHCS IEMOHCTpaLHed ClIaiioB M HCIOIb30BaHMEM pa3JaTOYHOIO Marepuana IpH
HPOBEACHNH KOPOTKHX AUCKYCCHH 00 0COOCHHOCTSX IIPUMEHEHHUS OT/JEIBHBIX TEMATHK MO JUCIUILINHE.

Beigenstores ciaenyrouye BUabl JIEKIHI:

- BBogHas nexus

BBoxHas meknus K AWCIHHINIMHE 3HAKOMHT OOyYalOIIMXCsS C IENbl0 M Ha3Ha4eHHEM Kypca, ero POibi0 H MECTOM B
cHCTeMe MUCHMIUIMH. B Xoe Takoi JIeKIUH CBA3BIBACTCS TEOPETHUECKHUI M MPAKTHUECKUI MaTepHhan ¢ MpaKTHUKOH Oymymei
paboThI, paccka3bIBaeTCsl 0OIas METOAMKA PabOTHI HAJX KypcoM, HMPEIJIararoTcs JIHTEepaTypHble MCTOYHUKH, HMOMOTAloOIIue
YCBOGHMIO MaTepHana IUCHUIUIMHBI M OCBOCHHIO KOMIICTCHIWI, CTaBATCS HaydHbIE NPOOIEMBI, BBIIBUTAIOTCS THIIOTE3HI,
ompesenseTcst popMa TEKYIIETo KOHTPOIIS U MPOMEKYTOTHOH aTTeCTalliH.

BBonnas nekuus K paszeny. AHaJIOTMYHO BBOAHOM JIEKIIMH K JUCIMIUIMHE PACKPBIBAET PsAJl BOIIPOCOB, HO CBA3aHHBIX HE
¢ TMCUMIUIMHON B LIEJIOM, @ C TEMaTUKOH KOHKPETHOTO pa3ziena.
- O0630pHast JeKIus

[IpoBoauTCS ¢ 1ENBI0 CHCTEMATH3AllMK 3HAaHUK Ha 0oJiee BBICOKOM YPOBHE, PaCCMOTPEHHSI 0CO00 TPYAHBIX BOIIPOCOB
JIICIUIUIAHEL.
- IIpoGnemHuas nexius

Ha nanHOl JIeKnuMM HOBOE 3HAHME BBOAUTCSA KAaK HEHU3BECTHOE, KOTOpOEe HEoO0XoamMo "OTKphHITh". B pamkax sexmmu
cozmaercs npobiieMHast CUTyalHs, KOTOPYIO 00yJaroIie peraioT MO3TAITHO C MOACKa3KaMH M IIOMOIIBIO MPEoaBaTeIs.
- Jlekuus BABOEM

OTa pa3sHOBUAHOCTH JICKIIUHU SIBISETCS MPOJIOKEHUEM M Pa3BUTHEM HPOOIEMHOTO H3JIOKEHHS MaTepHana B JHAanore
JIByX IpemnopasaTeneil. 371ech MOACIUPYIOTCS peanbHble CHUTYallUH OOCYXKICHUS TEOPETUUCCKUX M IIPAKTUYECKHX BOIPOCOB
JIBYMsI CIICLIUATIICTAMH.
- Jlexmus ¢ 3apaHee 3aIJIAHUPOBAHHBIMU OIINOKAMU

JlaHHas JeKIMs IpH3BaHA AaKTHBU3HPOBATH BHUMAHME OOYYAIOIUXCS, Pa3BUBATh UX MBICIUTEIBHYIO AESTENBbHOCTS,
(bopMHpOBATh yMEHHUE BBICTYIIATh B POJIU SKCIIEPTOB.

3ajgaua @penofaBaTelsl COCTOUT B TOM, 4YTOObI 3aJOKUTh B JIGKIHIO OIpEJEeIeHHOE KOIMYECTBO OLIMOOK
COZIepKATEeNIbHOTO, METOANYECKOT0, OBEJEHUECKOro Xxapakrepa. [logbuparorcs Haubonee THIIMYHbIE OIIUOKHU, KOTOPbIe 0OBIYHO
HE BBINSYUBAIOTCA, a KaK Obl 3aTyLIEBBIBAIOTCS. 3ajaua OOydarolUXCsl COCTOMT B TOM, YTOOBI IO XOLy JEKIHM OTMEYaTh
ommnOKy, PUKCHPOBATH U HAa3bIBATh X B KOHIIE.
- Jlexuus-npecc-koHpepeHus

IIpenonasarens npocut oOydaroluxcs 3a/aBaTh MMCbMEHHO BOIIPOCHI [0 JaHHOW TeMe. B TeueHue IByX-Tpex MHHYT
oOyuatonuecs GopMyIHpPYIOT HanOoIee HHTEPECYIONIMEe X BOIPOCH! M MEPEAAIOT MPENoaBaTeiio, KOTOPBI B TeUCHUE TPeX-
IITU MUHYT COPTHPYET BOILPOCHI 110 MX COJICPXKAHUIO U HauMHAET JeKuuto. JIekius u3naraercs He Kak OTBETHI Ha BOIPOCHI, a
KaK CBSI3HBIH TEKCT, B IIPOLIECCE U3NIOKEHHS KOTOPOro ()OPMUPYIOTCS OTBETHI.
- Jlekuus-KoHCYIbTaLUs

Marepuai u3naraercs B BU€ BOIIPOCOB U OTBETOB UJIH BOIPOCOB, OTBETOB U JUCKYCCHUI.

CTpyKTypa npenocTaBIeHuUs JISKIMOHHOTO MaTepuaa;
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- BBojgHas yacTh JeKIUH

[epBoe mpexcTaBiIeHKe O JEKIUU COICPIKUTCS yKe B hopMyaupoBke TeMbl. OHa JI0MKHA OBITH KPAaTKOH, BBIPaXKaTh CyTh
OCHOBHOM wuJeH, ObIThb INpuBJIeKaTeabHOH 10 Qopme. LlenecooOpa3Ho 3xech ckasarh Ha 3HAUYEHHE OTOH TEMbl IS
HOCJIEAYIOIEr0 YCBOCHUs 3HAHMI M Pa3BUTHUs JIMYHOCTH oOydarommxcs, 1 Oyayumieil mpogeccHOHaNbHOW AesTeIbHOCTH.
Jlanee MOXHO COOOLIMTH LIENM JIEKUMHM U ee IUIaH. JKenarenbHO COPUEHTHPOBATH CIIyLIaTeNiell Ha MOCIEeqYIOUIMH KOHTPOJIb
3HaHU, [10JIE3HO yKa3aTh Ha CBS3b HOBOI'O MaTepHajia ¢ MPOMIEHHBIM M MpeablayiuM. Temr u3J10)KeHus ATOH YacTu JIeKIHH,
KaK MPaBUIIO, JIOJDKEH OBITH BBIIIC TEMITA U3JI0KEHUSI OCHOBHOTO, YTO 3aCTABIISCT OOYYAIOLIMXCS IICHXOJIOTHYECKH coOpaThes U
COCPEIOTOYUTHCS. BBOHAS YacTh JIEKIMU OOBIYHO 3aHUMAET 5-7 MUHYT.

- OcHOBHAas yacTh JIEKIUH

[lepexony K M3JI0KEHUIO MEPBOrO BOMpPOCA, KaK MPaBUJIO, JOJDKHA MPEIIECTBOBATh May3a. B 9To BpeMs JIEKTOp MOXeT
MIPOBEPHUTH, BCE JIM CIYIIATENN TOTOBBI K BOCIIPUATHUIO JICKLIH (II03bI, BBIPAXXCHHS JIULI, pa3rOBOPHI). 3aMETHB 00y4aloIIuXcs, He
TOTOBBIX K BOCIIPHUSATHIO, OIBITHBIC MPEIOAABATEIN HPOU3HOCIT KPATKYH0 MOOWIM3YIOLIYIO (pa3y, OCTAHABIMBAIOT B3IV Ha
HEepaIuBhIX, PEXKE - Ha3bIBAIOT (haMILTHIO, UM U HE TPATAT BpeMs Ha JUTUTEIBHBIC 3aMEYaHusl.

Jnst TOro 4To0BI IPEOTONETh MOTEHIIHATBHYIO ITACCHBHOCTE CITyIIaTeNiel, HeOOX0ANMO BCEMH BOSMOXKHBIMHU CITOCOOaMHU
MPUJATh JICKIMH NPOOIEMHBIH Xapakrep, MOOyKmas CIyIareliell K CaMOCTOATEIBHON II03HABAaTENbHOW aKTHBHOCTH U
TBOPYECTBY.

K Takum akTHUBHBIM CpEICTBAM MO>KHO OTHECTH:

° o0pamnieHne K 00yJaronuMcs C BONPOCAMH, YTOYHSIONIMMH TOHUMaHHe OCHOBHBIX UJICH U ()aKTOB TEMBI;

° OpraHU3alni0 MUHU-CTOJIKHOBEHUH Pa3IMUHBIX TOUEK 3PEHHS IO BBIABHHYTHIM IPENOaBaTeIeM MOT0KEHUSM;

° IOCTAHOBKY BOIIPOCOB, 3a/1a4 C MHOJKECTBEHHOCTBIO PElLIeHuil U JIp.;

° UHIMBULyaJbHbIA CTUIIb U3JIOKEHUS MaTepuana;

o obecrieueHre 0OPaTHOM CBSI3H.

- 3akiodyeHue

B mpomecce 4TeHHs JIeKIMHM TIpeNoOiaBaTeNb MODKEH MO03a00THTBCA O €€ 3aBepllieHHH. PaccumrtaTh BpeMs, a He
IIpepBIBaTh JEKIHIO Ha momyciaoBe. OOBIYHO JUI 3aKIIOYEHHs MaTepuana ObIBaeT JOCTaTOYHO 5-7 MHUHYT. 3aBepluast JIEKIHIO,
IIPeroaBaTellb OTBEYAET Ha BONPOCHI CIyIIaTee, ITOABOJUT UTOT, JaeT METOANYECKHE yKa3aH!s K CaMOCTOSTEIFHOM padorTe,
KOMMEHTHPYET IpeyaraeMylo JIUTeparypy. 3aKaHIUBaTh JIEKIHIO Hy>KHO KOHCTPYKTHUBHO II0 COEP)KAHUIO M MOJIOKUTENBHO TI0
SMOLIMOHATIBHOMY HacTporo. OOyuarommecss [OOJDKHBI YHTH 3aMHTEPECOBAHHBIMH, 3aMHTPUTOBAHHBIMHU, IKETAOIIIMHU

OHp060BaTI> 3aBTpa K€ NPCIIIOKCHUA JICKTOPA, a TAKIKE B XOPOLIEM HACTPOCHUU U aKTUBHOM TOHYCC.

11.2. Merogudeckne yka3aHHs JJIsl 00yJarOMIUXCS MO BEITOTHEHUIO 1ab0paTOpHEIX paboT.

B xone BeIMOMHEHNS 1a00PaTOPHBIX paboT 00ydJarOMUHCS JOKEH yITyOUTh U 3aKPEeNUTh 3HAHUS, IPAKTUUECKUE HABBIKH, OBIANETh
COBPEMEHHOH METOIMKOM M TEXHHKOM OSKCIIEpHMEHTAa B COOTBETCTBHHM C KBaNIH(HUKAIMOHHOM XapaKTEPUCTHKOH OOydYaromerocs.
Brmonaenne mabopaTopHBIX pabOT COCTOMT M3 3KCIEPUMEHTAIBHO-NPAKTHYECKOH, PacdeTHO-aHAINTHYECKOH YacTe M KOHTPOJIBHBIX
MEpPONPUATHH.

Bemmonnenne 1ab0paTopHEIX paboT oOydaromuMcs SBISIETCS HEOTHEMJIEMOH YacThl0 W3Y4eHMs NUCIMIUIMHBI, ONpPEAesIsieMON
y4eOHBIM TITTAHOM, 1 OTHOCHTCS K CPEIICTBaM, 00ECTIEUNBAOIINM PEIIEHHE CIIETYIONINX OCHOBHBIX 3a/1a4 00yJaroIerocs:

- IprOOpPETEHNE HABBIKOB HCCIICIOBAHNUS [IPOLIECCOB, SIBICHUN H 00BEKTOB, H3y4aeMbIX B PAMKax JaHHOM AUCHIUIIINHEI;
- 3aKpeIlIeHNE, Pa3BUTHE U JETAIN3ALNS TEOPETHUECKUX 3HAHUM, TOTyYSHHBIX Ha JCKIX;

- TIOIy4eHHe HOBOH MH(OPMAINHU 110 U3y4aeMOl JUCIUILUINHE;

- IpHOOPETEHNE HABBIKOB CAMOCTOSITENILHON paboTHI ¢ 1a00paTOPHBIM 000pYyAOBaHUEM U IPUOOPAMH.

JlaGopaTopHsle pabOTHI MPOBOAATCA B (hOpME NMPAKTHIECKOI MoATOTOBKU. [Ipy BBIMONHEHNH 1a00paTOPHBIX PaboT 0Oyuaromuecs

BBIMOJIHSIOT OTACNBHBINA TPYOBbIe (DYHKIUH, CBI3aHHBIE ¢ Oymymieil mpodeccuoHaIbHON NeITeIbHOCTHIO:!
- IIPUHSATUE IPOEKTHBIX PEILICHUI;
- BBIIIOJIHEHHE JEUCTBUM CONIACHO MHCTPYKLUH, 00pa3Ily WM CaMOCTOATEIBHO IPUHATOTO PEILICHHUS;
- ohopmIleHHE OTUETHOCTH.

Beinonuenue o6yyaromumces 1a00paTopHbIX pabOT HE B IOITHOM 00beMe MOXKET IPUBECTHU K IOHIKCHUIO OLIEHKHU 33 AUCLUILIMHY H3-
32 HU3KOTO YPOBHS OCBOCHUSI KOMIICTEHIIUIH:

- BBIIIOJIHEHHE MeHee 75% nabopaTopHbIX paboT - HOHWKEHHEe MAaKCUMaJIbHOM OLleHKH Ha 1 6a;
- BbINonHeHue MeHee 50% nabopaTopHbIX paboT - MOHWKEHHE MaKCUMaJIbHOM OLleHKU Ha 2 6aa;
- HEBBIIIOJIHEHHUE JIJA0OPaTOPHEIX PaboT - IIOHIKEHNE MAKCHMAaJIbHOM OlIeHKH Ha 3 Gasua.

3ananue 1 TpeOOBaHUS K IIPOBEICHUIO J1a00PAaTOPHBIX PadOT.
3ananus 1 TpeboBaHU K 1a00opaTOpHBIM paboTaM pa3mMenieHsl B JInunom kabunete ['YAII B pasiesne TUCHUILIIAHEIL.

Crpyktypa u Gopma oT4eTa o 1abopaTopHOii padore.

Otyer o aboparopHOil paboTe cuaercs B MEeKTpOHHOM Buae (mokymeHT Word, nokyment PDF) uepes Jlnunblii kabunet I'YAIL. Otuer
11a00paTOpHOIT paboTe CONEPIKUT CIETYIOIINE IEMEHTEL:
- THUTYJIBHBIN JIUCT C Ha3BaHUEM JMCLUILIMHBI, HOMEPOM M Ha3BaHUEM JTab0paToOpHO paboThI;

- LIeSTH ¥ 3a1a9H paboTHI;
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- 3aJIaHUe;
- cXeMa MOAKIIOUeHNUS;
- TEKCT IpOrpaMmsbl (IIp1 HEOOXOAUMOCTH);
- KOHTPOJIbHBIE IPUMEPHI (IIPU HEOOXOAUMOCTH);
- BBIBOJIBL.
TpeboBanus k 0(hOpMIECHHIO OTYETa O J1abOpaTOpHOIt padoTe.
- O6mue TpeGoBaHUs U PEKOMEHIALMY 110 BBINOIHEHHIO MMCbMEHHBIX paboT : Metoxudeckue ykazanus / C.-IletepO. roc. yH-T
a3poKocM. mpubopoctpoenus ; coct. A. A. Copokus. - CII6. : U3n-so ['YAIL, 2017. - 32 c.
- O6mue TpeOOoBaHUS M PEKOMEHAINH I10 BBIOIHEHHIO MICBMEHHBIX PaboT | METOANYECKUE YKa3aHUS (C uU3MEeHeHUsMU Om
09.01.2019) [Onexrponnsiii pecypc] / Vpanropoackuii ¢pumman C.-Iletep6. roc. yH-T a’3poKocM. MPpUOOPOCTPOCHHUS ; COCT. A. A.

CopokuH. - Barropon : 2019. - 37 c¢. URL: http://ifguap.ru/rp/ReportsFormattingRules.pdf, JInunsrit kabuner ['VAIT

11.3. Meronuueckue ykazaHus Ui 00y4arolIUXCsl O IPOXOXKICHUIO CaMOCTOSITEIbHOM pabOoThI.

B Xoze BBINOIHEHUS CAMOCTOATENILHON paboThl, 00yuaromuiics BEIIONHAET paboTy MO 3aJaHUI0 U IIPU METOAUYECKOM PYKOBOACTBE
HperosiaBares, Ho 6e3 ero HeMmoCPeCTBEHHOTO Y4acTHsI.

Jlnst oOy4aromuxcst mo 3a04HOH Gopme 00ydeHus, caMOCTOsATeNbHAsE pab0Ta MOXKET BKIIIOYATh B ce0s1 KOHTPOJIBHYIO padoTy.

B mpouecce BBIOIHEHHUST CaMOCTOATENBHOH paboThl, y oOydaromierocs (GpopMupyeTcst Lielecoo0pa3Hoe IIaHHpOBaHHE pabodero
BPEMEHH, KOTOpPOE MO3BOJISIET MM Pa3BHBATh YMEHHs U HABBIKM B YCBOCHHM U CHCTEMATHM3allUM NPHOOpETaeMbIX 3HAHUI, oOecrednBaeTt
BBICOKHIT yPOBEHb yCIIEBAEMOCTH B epUOJ] 00yUIeHHUs, IIOMOTaeT HOJIyYHTh HABBIKH ITOBBIICHHS IPO(ECCHOHAIBHOTO YPOBHSI.

MeTtoaudecKIMI MaTepHaiaMH, HAMPaBJIIONIMH CAMOCTOSTENBHYIO pab0oTy 00yJalOIHXCsl IBISIOTCSL:

- y‘Ie6H0-MeTO,HI/I‘IeCKI/Iﬁ Marepuall o JUCHUIUIUHE.

11.4. Metonuueckue ykazaHUs Ui 00y4aroLIUXCsl O IIPOXOXKICHUIO KOHCYIIBTaluil.
Ilo n3yyaemoli AUCHMIUIMHE IPOBOAATCS CEAYIOIINE BUIbI KOHCYJIBTALIUI:
- Koncynsranus co cnaboycneBaromuMy 00y4JaroUMHUCs - IpeHa3HadeHa AT
° JINKBUJALUK IPOOEIIOB IPU U3yUCHUU AUCLUILIKHBI;
° Pa3bsACHEHUS CHOPHBIX BOIPOCOB U BOIPOCOB, HAUOOIIEE CIOMKHBIX [JIs1 U3YUEHHUS;
° 3aKpeIIeHHs IPOIICHHOro MaTepuaia;
° JINKBUJALUK aKaJeMUYECKUX 3aJ0JKEHHOCTEH.
[IpoBoauTCS PEryIsapHO COMIaCHO rpaduKy KOHCYIBTALMI npenoxaBatens (He peke 1 pasa B 2 Heienu).
- KoHcynbTamus 1o npoekTHOH 1 HayYHO-HCCIIeI0BATENIBCKOM IS TeNEHOCTH 00YYarOIUXCs - MPOBOJUTCS C LEIbIO:
° pacIIMPEeHHs HayqHOTo Kpyro3opa o0ydalomixcs;
° PaCCMOTPEHUsI BOIIPOCOB, HE BKIIOYEHHBIX B IPOrpaMMy H3y4aeMOM JUCLUILIUHBL;
° yrIy6JIeHHOI0 HU3y4eHHs MaTepuaa Kypca;
° TIOMOIIM 00yJaIOIIMCS B TIOATOTOBKE HAy9YHBIX CTAaTeH M JOK/IAI0B Ha KOH(pEPEHIHH;
° JIOATOTOBKH B YYaCTHIO B KOHKYPCaX M OJIUMIINAAX.
IpoBomuTCS PEryIsiPHO COITACHO TpaduKy KOHCYNbTAlMH MpenojaBarTels HIM IO YCTHOH JOTOBOPEHHOCTH MEXIY

O6y‘Ia}0H.II/IMC$I U IIperoaaBaTciiCM.

11.5. Meronuueckue ykazaHus 1Uisi OOYYArOLIUXCS MO MPOXOXKICHUIO TEKYLIEr0 KOHTPOJIS yCIEBACMOCTH.

Texymuil KOHTPOJIb yCHEBAGMOCTH MPEIyCMATPUBACT KOHTPOJIb KAa4eCTBAa 3HAHUN OOYYAIOIIUXCS, OCYIICCTBIIEMOrO B TEUCHHE
ceMecTpa C IEJbI0 OLCHMBAaHMS XOIa OCBOCHHUS IHUCIMIUTHHBL HeBbimonHeHHe TpeOOBaHMI WM MX YaCTH IO MPOXOKACHUIO TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH NPH yCHEIIHOM MPOXOKACHHU TPOMEKYTOUHOM aTTeCTALIA MOXKET MPUBECTH K MOHMWKCHUIO UTOTOBOM OLICHKH.

Bo3MOXHBIE METO/IBI TEKYIIIETO KOHTPOJIS:

- YCTHBI OIIPOC Ha 3aHATHAX;

- CHCTeMaTH4ecKas IPOBEepKa BHITIONHEHHS HHANBHIYAIBHBIX U JOMAIITHHUX 33/IaHHUI;
- 3aIMTa OTYETOB MO JaGOPAaTOPHBIM padoTaM;

- TIPOBEICHIE KOHTPOJIBHBIX paboT;

- TECTHPOBAHHE;

- KOHTPOJIb CAMOCTOSITEIIBHEIX PaboT;

- TIPOBEICHIE KOHTPOJIBHBIX paboT;

- JIOKJIa] Ha Hay9HOU KOH(epeHINH;

- HaltTMCaHUe Haquoﬁ CTaTbu.

11.6. MeToguueckue YKaszaHusd Jid 06yt1a}0mnxc;{ 110 IPOXOXKACHHUIO TECTUPOBAHU .
Hcnonp30BaHre TECTOBBIX 3aJaHHM BO3MOXKHO Kak 1IpH TEKYIIEM KOHTPOJIE, TaK U IPU IIPOBEACHUU HpOMe)KyTO‘{HOﬁ arTeCTanuu.

TecTor MOTYT NPOBOAUTHCS KaK B IMHCHbMEHHOM (bopMe, TaK v C I/ICl'iQ}]BSOBaHI/IeM DJIEKTPOHHBIX CPECTB 06y‘IeHI/I$I.



MoOXHO BBIACIUTH OCHOBHBIC YPOBHM T€CTa, B KOTOPBIX IPOBEPKAa BO3PAcTaeT OT KOHTPONA 3HAHUN (MHAUKATOP IOCTHXEHHS
KOMIICT€HIIUH - "3HaTh'") 10 IPUMEHEHHs HaBbIKOB IIPH PELICHHU THIIOBBIX U HETHIIOBBIX 3a]a4 ((MHIUKATOPbI JOCTHXKEHHS KOMICTEHIUH -
"ymets" 1 "BrnaseTs"):

- IlepBblil ypOBEHbD - y3HaBaHHUE paHEE U3yUYE€HHOIO MaTepuaa;

- BTopoil ypoBeHb - penpoayKTUBHBIH - B 3aJaHUSIX HE COIEPKUTCS MaTepHana Jis OTBEeTa WU JKe ero u3BlIedeHue TpedyeT He
TOJIPKO 3allOMUHAHMS MaTepuaa, HO U ero IOHUMaHHs ([I0ACTaHOBKA, KOHCTPYKTUBHBIN TeCT, TUIIOBas 3a/a4a);

- Tpetuil ypoBeHb - HETUIOBBIE 3a/la4M IOBBILIEHHOH CIOXKHOCTH, IJISI KOTOPBIX TpeOyeTcs CaMOCTOATEIbHOE HAXOXKACHUE
METOZIOB PEIICHUS;

- CMeIIaHHBI - HCHONB30BAHUE DIIEMEHTOB BCEX TPeX YPOBHEHl U1 NpOBEpKH pa3HBIX HHAMKATOPOB JOCTHXKEHUS
KOMIIETEHIIUH.

Kputepun oneHku TecToBbIX pabor Gasupyrorcs Ha 100-6anpHoi mikane cormacHo MJIO I'VAIL. CMK 2.77 "IlonoxeHue o
MOJYIEHO-PEHTHHIOBOI CHCTEME OIICHKH KadecTBa y4yeOHOW pabortel crygeHToB B ['YAII" (momycTHMO TpUMEHEHHE JIFOOOro
KOJIMYECTBEHHOI'0 II0Ka3aTeNs OLCHKH C IpuBeaeHueM ero K 100-npoueHTHOH mKane):

- MeHee 55 - "He 3auTeHO" WK "HEeyIOBIETBOPHTENHHO" (2);
- 0T 55 10 69 - "3aureno" wm "ynoBnerBoputeibHO" (3);
- ot 70 no 84 - "3aureHo" win "xopormo" (4);

- ot 85 1o 100 - "3auteno" wiu "otimaao" (5).

11.7. Metonuueckue yKazaHus 1Uisi OOYYArOLIMXCS MO MPOXOKICHUIO IPOMEKYTOUHON aTTECTALUH.
IIpomexxyToyHast aTTecTaiys OOYYAIOIIUXCS IMPEIyCMATPUBACT OLICHHBAHWE IMPOMEKYTOYHBIX U OKOHYATEIBHBIX PE3YJIBTATOB
o0yuenus o mucuumuimHe. OHa BKITIOYaeT B cels:

- 3a4eT — 9T0 ()opMa OLCHKM 3HAHHM, MONYYCHHBIX OOYYAIOIIMMCS B XOIE W3Y4CHHS Y4eOHOH IHMCIMIUIMHBI B LIEJIIOM WA
MIPOMEKYTOYHas (110 OKOHYaHUH CEMECTPa) OLICHKA 3HAHUH 00y4JaronIMMCs IO OTACIBHBIM pa3zieiaM TUCHHUIUIUHEL C aTTeCTAOHHON
OLIEHKOM "3auTeHo0" mwiu "He 3auTeHO".

3adeT MPOBOIUTCS B OHOM U3 CICAYIOUIHUX (HOpM:
B ciyyae nucTaHIMOHHOW (POPMBI MPOMEKYTOYHOW aTTECTAllMH, 3a4eT MPOBOAMTCS B BHAE TeCTa C NPUMECHEHHEM CpEICTB

3JICKTPOHHOI'O 06yqel-m;1.
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JIneT BHeceHMs MI3MEeHEeHHUIi B pa®o4ylo MpPorpaMmy JMCHUIINHBI

Jlata BHeceHust
M3MeHEeHHUi 1
JIOTIOJTHEHMIA.

IMoanuch, BHECIIErO

HU3MCHCHUA

Conepixxanue U3MeHeHHil M 10TOTHeHU I

Jara u Ne
NMPOTOKOJIA
3acefaHus

Kadeapbl

MMoanuck
3aB.

kadenpoii
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