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AHHOTAU

Hucuumnuna «L{udppoBele cuUCTEeMbl aBTOMAaTHU3allMM W YIPABJICHUS» BXOAWUT B
o0Opa3oBaTeNbHYI0 TPOTPaMMy BBICIIETO 00pa3oBaHUs — TMporpammy OakamaBpuara IO
HanpaBieHuto noarotoBkw/ crneuuanbHocTd 09.03.01 «MHbopMaTHKa W BBIYUCITUTEIbHAS
TEeXHUKa» HarpaBleHHOCTH «KOMIBbIOTEpHBIE TEXHOJIOTUH, CHCTEMBl U CeTH». JucIumiuHa
peanuzyercs kapenpoit «Ne44y.

JlucuunurHa HaleneHa Ha (GOpMHUPOBaHKE Y BBITYCKHHUKA CIETYIOIIIMX KOMITETECHIIHIA:

IIK-1 «CnocobeH OCyImIECTBIATh KOHIENTyalbHOE, (PYHKIIMOHAIBHOE U JIOTMYECKOE
MIPOEKTUPOBAHNE CHCTEM CPEIHET0 M KPYIMHOTO MaciuTada ¥ CIOKHOCTI»

ITK-9 «CriocoGeH BBIMOIHATH pa3pabOTKy anmapaTHO-IPOTrPaMMHBIX CPEACTB U(POBOH
00pabOTKU CUTHATIOB)»

CopnepxaHue IUCHMILIMHBI OXBAaThIBAeT KPYr BOIPOCOB, CBSI3aHHBIX C pPa3pabOTKOMl H
NPOCKTUPOBAHUEM CHUCTEM YIpaBJIeHHS Ha ©0a3e MPOMBIIUICHHBIX MPOTrPaMMHUPYEMbIX
JIOTMYECKUX KOHTPOJUIEPOB (M3ydaroTcsi OCOOEHHOCTH paboThl B rpaduyeckux cpenax
POTpaMMHPOBAHUsS, OCOOCHHOCTH IM(POBOTO YIPABIECHUS TEXHOJOTHMYECKHM MPOIIECCOM,
JTMCKPETU3aIHs aHAJIOTOBBIX CUTHAJIOB, IIM(PPOBBIC KOMMYHHUKAIIMH B YIIPABICHUH MPOIIECCaMH,
IPOrPaMMHPOBAHUE CHCTEM PEAJIbHOTO BPEMEHM, CHCTEMHYIO MHTETpalliio) U obecreueHrueM
paboThl B pealbHOM BPEMEHU CUCTeM cOopa, 0OpabOTKH, OTOOpaXEHHS W apXHUBUPOBAHMS
uHpopManuu 06 00bEKTE MOHUTOPUHTA WIIHA YIPABICHHUS.

[IpernofaBanne IUCHMILIMHBI TpPEAyCMaTpUBAET cCleAyiomme (OpMbl OpraHU3aIMU
yueOHOTro Tpolecca: JEKIUH, J1a0opaTopHble padOThl, CAMOCTOsITeNbHAs pabdoTa 00yJaromerocs.

[IporpaMMoii OUCHUIUIMHBI NPELYCMOTPEHBI CIEAYIOIIME BUIbl KOHTPOJSA: TEKYILIMM
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUYHAsI aTTecTalys B hopMe dK3aMeHa.

OOmiast TpyA0€MKOCTh OCBOCHUS JHMCHUIUIMHBI COCTaBISET 5 3a4eTHBIX eauHwui, 180
YacoB.

S3bIK 00yUYEHUS IO JUCIUILTNHE «PYCCKUUN »



1. TlepeuyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 10 TUCIHUILIMHE

1.1. Llenu npenosaBaHus JUCLMIIINHBI

M3yuuTh OCHOBHBIE aCIIEKTHI pa3pabOTKH HUGPOBBIX CHCTEM YIPABICHUS, B MEPBYIO
ouepelb S aBTOMATH3alMM TPOMBIIIJICHHBIX mporeccoB. Ilomydyenue crTyneHTamu
HEOO0XOAMMBIX 3HAHUN M HABBIKOB B 00JacTH pa3pabOTKH IU(PPOBBIX CUCTEM aBTOMAaTH3ALUU U
yrpaBieHUsT Ha 0a3e NPOMBIIUICHHBIX MPOrPaMMHPYEMBIX JIOTUYECKHX KOHTPOJUIEPOB H
oOecrieyeHuss pabOThl B pealbHOM BpPEMEHH CHCTeM cOopa, 00pabOTKH, OTOOpakeHUs Hu
apXuBHPOBaHUA MHPOPMALUK 00 00bEKTe MOHUTOPHHTA WK ynpaBieHUs. OCBOUTh METOJHUKY
ONTUMAJILHOTO BBIOOpA ammapaTHBIX CPEACTB Ul 3aJaHHOTO TEXHOJIOTHYECKOTO Ipolecca U
nporpammupoBanue I1JIK Ha rpaduyeckux si3pikax mexayHapoanoro crapaapra IEC 1131-3
(MK 1131-3).

1.2. JlucuumnuHa  BXOIUT B COCTaB  4acTd, (opMupyeMod  ydacTHHUKaMH
o0pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeIbHOM MPOrpaMMBbl BRICIIET0 00pa3oBaHus (Janee —
OIl BO).

1.3. TlepedeHb IIIAHUPYEMBIX PE3YJILTATOB OOYUYEHUS MO TUCIHILIMHE, COOTHECEHHBIX C
IUTAaHUPYEMbIMU pe3ynbTataMu ocBoeHust OI1 BO.

B pesynbraTe M3ydeHUs AUCHUILTUHBI OO0YYarOIIUIiCs TOJDKEH 00Mafarh CIEAYIOIIUMU
KOMIETEHIMSMH WK UX YacTAMU. KOMIETeHIIMN U MHIUKATOPbI UX JOCTHKEHUS MPHUBEJICHBI B
tabmure 1.

Tabnuna 1 — IlepeyeHp KOMIETEHIIMN U HHIMKATOPOB UX JOCTHKCHHUS

Kareropus (rpynna) Koz u Kon v HanMeHoBaHME MHIMKATOPA TOCTHKEHUS
HalMEHOBaHHE
KOMIETEHIUH KOMIETECHIIUU
KOMIETECHIINU
I1K-1 Cnoco6en
ITK-1.3.1 3HaTh TpeOOBaHUS, METOIBI
OCYILECTBIISATh
MIPOEKTUPOBAHUS CUCTEM YIPABICHUS
KOHIIETITYaJIbHOE,
TEXHOJIOTHYECKUMHU POIIECCaMU
(byHKIMOHATBHOE U
ITpodeccuonansHbIe [1K-1.VY.1 ymersb pa3pabarbiBaTh JefieHHE HA
JIOTUYECKOE

KOMIIETEHIIN U MIOJICUCTEMBI, 3TATHOCTh U OUEPEAHOCTD
MIPOEKTUPOBAHUE
MMOCTPOCHUSI CUCTEMBI

CUCTEM CPEIHET0 U
IIK-1.B.1 BnameTh HaBBIKAMU OIMHMCAHUSI

KpYITHOTO MacIitada .
MCXOJIHBIX TpeOOBaHM K CUCTEME
U CIIO)KHOCTH

I1K-9.3.1 3HaTh OCHOBBI CXEMOTEXHUKH
anmnapaTHO-MPOTPAMMHBIX CPEJICTB,
COBPEMEHHYIO 3JIEMEHTHYIO 0a3y, B TOM YUCIIE
MUKPOKOHTPOJUIEPHI U IPOrPaAMMHUPYEMBIE
JIOTUYECKUE HHTETPATbHBIC CXEMBI

I1K-9 Criocoben

BBITOJIHATH
A3Da6OTK [TK-9.Y.1 ymeTh pa3pabaTbiBaTh CIEIIUATBHOE
Ipodeccronanbrre Pasp g nporpaMMHoe 00eCIeYeH e anmapaTHo-
arnmapaTHO-

KOMIETECHIUH MIPOTPAaMMHBIX CPECTB Ha SI3bIKaX BHICOKOTO U
MIPOTPaMMHBIX -

CPEJICTB 1HpOBOi HU3KOTO YpOBHEH

P P [1K-9.B.1 BnaseTs HaBbIKaMH pa3pabOTKH U

00pabOTKU CUTHAJIOB w
MO/IETTUPOBAHUS IPUHIMITHAIBHONW CXEMBI

anmapaTHO-IIPOrPaMMHOTO CPEACTBA C

IIPUMEHEHHEM CIEeUATU3UPOBAHHBIX CUCTEM

aBTOMATH3UPOBAHHOTO NMPOEKTUPOBAHUS

2. Mecrto aucuuniaunsl B cTpykType Ol
JlucuumrHa MOKeT 0a3upoBaThCs HA 3HAHUAX, paHee MPUOOPETEHHBIX 00YJatOIUMHCS
IIPY U3YYEHHUHU CIIETYIOUTNX AUCIUILINH:
—  «Teopus aBTOMaTOBY;
—  «OTKpBITBIE CUCTEMBI»;




—  «CXeMOTEXHHUKA;

—  «DneKTpOTEXHUKAY;

—  «Opranuzanus 9BM u BEIYUCIUTENBHBIX CUCTEMY;

—  «[IporpammupoBaHue Ha s3bIKax AcceMOnepay.

3HaHUs, TOJyYCHHbIE TMPU HM3YYCHHH MaTepuajna JaHHOM NUCUMIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIbHOE  3HAYEHWE, TaK M  HUCIOJB3YIOTCS TMPU  TMOJATOTOBKE  BBITYCKHOM
KBaJTM(HUKAIIMOHHON paboThl OakaaBpa.

3. OOBeM U TPYTOEMKOCTh TUCIUTUIAHBI
JlanHueie 00 o0memM o0beMe IUCHUIUIMHBL, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOMN
paboThI MO AUCHUIUTUHE (M pacHpeesIieHHe ATON TPYAOEMKOCTH M0 ceMecTpaM) MpeCTaBICHbI B
Tadnmre 2.

Tabnuna 2 — O6beM U TPYI0EMKOCTh AUCIUILTMHBI

TpynoemMkocTs 1o
Bun yue6no# paboThl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemkocmap OuUCYUNIUHDL, 5/ 180 5/ 180
3E/ (gac)
U3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHhule 3anamus, BCETro yac. 34 34
B TOM YHUCJIE:

nekuuu (JI), (vac) 17 17

npakTuyeckue/cemunapckue 3ansatus  (I13),

(dac)

naboparopasie pabotsl (JIP), (1ac) 17 17

KypcoBoii mpoekT (pabora) (KII, KP), (dac)

JK3aMeH, (Jac) 45 45
Camocmoamenvnan paboma, Bcero (4ac) 101 101
Buo npomesxicymounoii ammecmayuu: 3a4er,
mudd. 3ader, sk3ameHn (3auer, dudd. 3ay, JK3. JK3.
DK3.%%*)

X3

[IpyuMedaHue: kaHAMAATCKUI SK3aMEH

4. CopepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TPyJOEMKOCTH TUCIUILTHHBI IO pa3jesiaM U BUAAM 3aHSITHIA.
Pa3nensl, TeMBI JUCHHUIINHBL U UX TPYAOEMKOCTh MPUBEEHBI B TaOIUIIE 3.

Tabnuia 3 — Pa3gensl, TeMbl JUCIUILINHBI, HX TPYAOEMKOCTh

Pasnernsl, TeMbI TUCLUTLIHHEL Jexwmn | 113 (C3)) - JIP KII CPC
’ (uac) (uac) (uac) (uac) (uac)
Cemectp 7
Paznen 1. OcobennocT nM(pPOBOro ypaBiIeHUs
HpoLeCCaMU
Tema 1.1. Ilpumepsl 3amau  ympaBiIeHHA
IpoLeccamu 2 20
Tema 1.2.. Moaenu, npuMeHsieMbI€ B yIIPaBICHUU
Tema 1.3.KomnoneHTs! uurepderica Mexay
ITPOLIECCOM M YIPABIISIFOIINM KOMIBIOTEPOM




Pasnen 2. ApxurtekTypa nporpaMMHupyeMBbIX
nornyeckux koutposiepos (IJIK)

Tema 2.1. AnroputM paboTel U H3OIUPYIOLIHE
6apoepsl B [TJIK

Tema 2.2. TexHonoruueckue si3pIKu

Tema 2.3. Unarepdeiic B [IJIK

Pasnen 3. IIporpaMmMupyemMsle pene
Tema 3.1. Cepus npoaykroB LOGO!
Tema 3.2. IIporpammuposanune LOGO! 2 7 16
Tema 3.3. Meroaguka MOCTPOEHUS  IpOrpaMM
ynpaBieHus Ha si3pike FBD

Paznen 4. CemeiicTBO MPOMBIIIIEHHBIX
MHTEIIEKTyalnbHbIX ycTpoiicTs I-7000 ICP DAS
Tema 4.1. VHTeNNeKTYanbHbIE MOJIYIH BBOJA/BBIBOIA

1-7000

Tema 4.2. Cuctema koman MmomyJeit 1/0. 2 8 15
Tema 4.3. IIpoMBIJIEHHBI MpOrpaMMHUpPYEMBII

koHTpoiep ICP DAS

Tema 4.4. HuctpymenranbHas cpena paspaboTku
SoftLOGIC GOOD HELP

Pasnen 5. SI3p1kn MOK

Tema 5.1. CemeiicTo s13p1k0B MOK

Tema 5.2. OCHOBHI SI3bIKA PENEHHOMN JIOTUKH

Tema 5.3. I'paduueckue cpeapl  pa3pabOTKH
npuknaaneix mporpamm ais [1JIK Ha si3pIkax craHaapra
IEC 61131

Pa3nen 6. CucteMbl aBTOMATH3AUH 30aHUN

Tema 6.1. MHTepdeiickl 1 TPOTOKOJIBI 1JIsl TOMAIIHEH
aBTOMAaTH3AIUN

Tema 6.2. Cetn aBTOMAaTHU3AIUN 3TaHUH

Pasnen 7. IIporpaMMupyeMble TOTHYECKHE
KOHTPOJLIEPBI

Tema 7.1. IlporpammupoBanue ITJIK S7-200/S7-
1200

Tema 7.2. IlporpammupoBanue ITJIK KOYO DL
05/06.

Tema 7.3. IIporpammupoBanue TUIK
MITSUBISHI ELECTRIC FX 3U

HUroro B cemectpe: 17 17 101

Hroro 17 0 17 0 101

[IpakTudeckass TOJArOTOBKA 3aKJIIOYAETCS B  HEMNOCPEACTBEHHOM  BBINOJIHEHUHU
oOy4aromMMHUCs ~ ONpPEAENCHHBIX  TPYIOBBIX  (QYHKUMH,  CBA3aHHBIX C  Oya;ymei
po(hecCHOHATBHON 1EATEIbHOCTHIO.

4.2. CopaepxaHue pa3iesioB U TEM JEKIUOHHBIX 3aHITHI.
Copep:xanue pa3aesioB U TeM JEKIIMOHHBIX 3aHITHI MPUBEACHO B TabnwmIie 4.

Tabnuma 4 — ConepkaHue pas/ieNoB U TEM JIEKIIMOHHOTO [UKJIIA

Howmep pa3zaena HasBaHue u coaepxaHue pa3ieinoB U TEM JIEKIIUOHHBIX 3aHATHN

1 Tema 1.1. IIpumepsl 3a1a4 ynpaBiaeHUs IPOLECCAMH.
VYpasieHue nmpoueccoM B peanbHoM BpeMeHH. [Ipumep — mpece
JUIs IUIACTUKA. YIPABJIEHHE HAa OCHOBE IOCJIEI0BATEIBHOTO




IIPOrpaMMHpPOBaHMsS U IpepplBaHUM. KpuTHuHble 1O BpeMeHH
IPOLIECCHI.

Tema 1.2.. Monenu, npuMeHse€MbIE B YIIPaBICHUU.

Tunsl mopneneli. OCHOBBI MOJENUPOBAHUS JAMHAMUYECKUX
cucreM. HenpepblBHbIE U JHUCKPETHBIE MOJENH JAMHAMUYECKUX
cucTeM. YIPaBIsieMOCTh U HAOII01aeMOCTb.

Tema 1.3.Komnonentsl wuHTepdeiica MEXIy MpOIEccOM H
YIPaBISAIOUIMM ~ KOMIIbIOTEpOoM. buHapHble, 1udpoBbie U
aHAJIOTOBbIE  JaTYMKU. VcHOMHUTENbHBIE  MEXaHU3MBI  C
AJIEKTPONPUBOJIOM U THEBMATUUYECKUM YIIPABICHUEM.

Tema 2.1. Anroput™ paboTsl u u3oaupyroue 6apsepsl B [1JIK.
bazoBas crpykrypa IIJIK u ympouieHHBIH anroputMm padoTHI.
IloHATHA «OPUEMHUK» U «HUCTOYHUK».  TpaH3UCTOpPHBIE H
peneitnbie Boixoabl B [TJIK.

Tema 2.2. TeXHOJIOTUYECKHUE S3BIKU.

OcHoBBI rpadu4ecKoro IIPOrPaMMHUPOBAHUS. SA3pIK
(bYHKIMOHATBHBIX OJIOKOB. SI3BIK pENeHO JOTHKH.

Tema 2.3. Untepdoeiicer B IIJIK.

Ilepexon ~ OT  UEHTPAJIM30BAaHHOM K  pacCHpecIICHHOU
apxutektype. CTpykTypa ©  NOpUHOMI  pabOTHl  IIMH.
[TocnenoBarensuble uHTepGeiicet RS-232, RS-422, RS-485.
CpaBHenune  mapameTpoB.  IlpumeHeHne  TpUCTaOMIBHBIX
aneMeHToB. Ctanaapt npomslinuieHHoM cetu CAN.

Tewma 3.1. Cepus npoaykroB LOGO!.

Amnmnapartssie Bepcun LOGO! u ux coBmectumocts. MoynbHast
u cereBas koHurypaumu LOGO!. Pexumbl  paboThl.
KoMMmyrannonHnsle BozMoxxHOCTH Moayineit LOGO!.

Tema 3.2. IIporpammuposanne LOGO!.

S3pikn  mporpammupoBaHus. COEIMHUTENBHBIC  JJIEMEHTHI.
Crnenuanbuble QyHKIMM W uX npuMmeHeHue. Co3gaHue H
KOHQUTYpUpOBaHHE  JOMOJHUTENBHBIX  (QYHKIMH.  BwIOOp
pexxuma nporpamMupoBanus.  Pabora ¢ IIO LOGO!Soft
Comfort. Pexxumbl TecTUpoBaHHMS W OTJIAJKA TPOTpaMM B
LOGO!Soft Comfort.

Tema 3.4. Meroauka NOCTPOEHHS NpPOrpaMM YIPaBIEHUS Ha
a3pike FBD.

Monens ugpposoro apromara. @ukcaryss OKOHUAHUS COOBITHS B
nporpamme ynpasieHus. OnpeneneHrne BpeMEeHH! IUKIIA.

Tema 4.1. UnTemiekTyanpHble MOAYNM BBOAa/BbiBoga [-7000.
@OyHKIIMOHATBHOE HAa3HAYCHHUE YCTPOMCTB CBS3M C OOBEKTaMHU
ynpasieHus. CTpykTypHas cxeMa Mojaynei. [anbBaHMuYeckast
pa3Bsizka B Moayasx. Hactpoiika KOHpHUrypauuu MOIYIs JUIS
pabotel B ceru. [IpUHIMOHUANBHBIE 3JIEKTPHUECKHE CXEMBI
0a30BbIX MOTYIIEH.

Tema 4.2. Cucrema xomann moayneit /0.

ITapamerpsl HacTpoek Moxyneil. [Iporpamma HacTpoek Monysnen
/O DCON Utility PRO. ®opmar naHHBIX HOpU CUUTHIBAHUU
COCTOSIHUS MOtynel auckpeTHoro I/O. @opmar W TUITBI KOMaH/I,.
Pexxumbl paboThl IBOMHOrO croposkeBoro Ttaiimepa. Cerb 0e3
KoHTpoJutepa. Mcnonb3oBanue LabVIEW mns moctpoenus cetu
¢ moaynsimu [-7000.

Tema 4.3. IIpomblnieHHbIH nporpamMmmupyemsiii KouTposuiep ICP




DAS.

Crpykrypa ©6a3oBoro koHtpoiuiepa [-7188. Omneparmonnas
cucrema MINIOS7. Iloptel /O u npumepsl UX UCIOJIB30BAHMUSL.
Kontpomiep  Robo-3140.  Onementst cetu. Cetb ¢
KOHTpoJulepamu. Hactpoliku ceTu.

Tema 4.4. UnctpymenranbHast cpeaa paspabotrku SoftLOGIC
GOOD HELP.

Coznanue mporpaMMbl Juisi KOHTposuiepa Ha s3pike FBD.
[Tpumeps! HCTIONIB30BaHUE AUCKPETHBIX M aHAIOTOBBIX OJIOKOB B
nporpamMmax ympaBieHusi. PeanbHble u  BHpTyanbHbeie 1/O.
BHenpeHne BHPTyalbHBIX 2JIEMEHTOB. Pexumbl oTnanku
nporpamMM. HacTpoliku mnapamMeTrpoB Il PEXKUMOB OTIAIKH,
TECTUPOBAaHUS W 3alUCU IporpaMMmbl B KoHTpoJuiep. Cpena
pazpaborku YMU. Hacrpoiiku COM cepaepa.

Tema 5.1. CemelicTBo s1361k0B MOK.

Kowmnonents! crangapra IEC 61131. XapakTepuctuka s3bIKOB
CTaHJapTa.

Tema 5.2. OcHOBBI s13bIKa PENEHHON JIOTHKU.

bazoBble moHsATHA. PeneliHasg TEXHOJIOrMsS B YIPaBICHUU
nporeccamMu. PacmmpenHass OuTOBas JIOTHKA.  DJIEMEHTHI
IIPOrpaMMUPOBAHMSL.

Tema 5.3. I'paduueckue cpensl pa3pabOTKU MPUKIATHBIX
nporpamm i [IJIK Ha s3pikax ctanpapra IEC 61131.

Cucrema mnporpammupoBanuss u ucnonHeHnus  CODESYS.
Texuonorust ISaGRAF. OG63op cucrem cOopa HaHHBIX U
ynpasienuss SCADA. CraHpapT B3auMOJCUCTBUS MEXKIY
nporpaMMHbIMH KomnioHeHTamu OPC.

Tema 6.1. HWarepdelicbl M MPOTOKOJNBI Ui  JIOMAIIHEH
aBTOMAaTHU3alUH.

[Tporokon momamueit aBromaTu3anuu X 10 u ero MoauduKaIuu.
Kommnonentsr mnporokosa X10. Ilpumep wucnonb3oBaHUs
npotokona X10 B Poccun. Unrepdeiic Wiegand. DnaemeHTHI
uHTepdeiica cxem i-Button

Tema 6.2. CeTut aBTOMATU3AIAHN 3TaHUHN.

Cucrema pacnpenenieHHOro MHTeiekTa U TexHojorus LON.
Apxurektypa npoueccopa Neuron. BHyTpeHHs cTpyKTypa y3i1a
cetru LonWorks. CneumanusupoBannsiii 536k Neuron-C.
Cuctema apromaru3auuu 31aHuid  Ha Oasze cetu BACnet.
O60bektel BACnet. TlaTeHT MO 3JEKTPOHUKE KOHTPOJUIEPOB Ne
US7800812 u TeXHOJIOTUS NMHAMUYECKOM TOHUPOBKH CTEKOJI
SPD.

Tema 7.1. IIporpammuposanue [TJIK S7-200/S7-1200.

Cpenbr pazpabotku s koHTposuiepoB SIMATIC: MicroWin
STEP 7, STEP 7Basic TIA Portal. Drtansl mnocTtpoeHus
nporpammsl Ha si3bike RLL/

Tema 7.2. IIporpammuposanue [TJIK KOYO DL 05/06.

[Taker mporpammupoBanus  DirectSOFT6  (memo-Bepcus).
Hactpoiiku mnapamerpoB Cucremsl NporpaMMHUpOBaHUS IS
CBSI3U KOHTPOJUIEpaMH U rpadudeckoil nanenso Weintec.

Tema 7.3. IlporpammupoBanue I1IJIK MITSUBISHI ELECTRIC
FX 3U

Enunas cpena nporpammupoBanus iQ Works nius MoaynpHBIX U




‘ KOMIAKTHBIX KOHTpoJutepoB cepuu FX u Q/A.

4.3. Ilpaktuyeckue (CEMUHAPCKUE) 3aHATUS
TeMmbl npakTHUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabnuma 5 — [IpakTudeckue 3aHITHS U UX TPYJOEMKOCTb

W3 Hux No
Ne | Tewmsbl npaktndeckux | PopMsl IpakTUYECKUX | TpymOEMKOCTb, |IPAaKTUYECKOH |pas3zeiia
/1 3aHATUN 3aHATUN (dac) MOJTOTOBKH, | JUCIIHII
(dac) JIMHBI
VY4eOHBIM IJIAaHOM HE MPETYCMOTPEHO
|
Bcero
4.4. JlabGopaTopHbIE 3aHATHS
Tembl 1a00PaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh IPUBEICHBI B TAOIUIIE 6.
Tabnuna 6 — JIabopaTopHbIe 3aHATHS U UX TPYJAOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue 1abopaTopHbIX paboT TPyAROCMKOCTS, | MPAKTHHECKOH | pasaeiia
/1 (dac) MOJTOTOBKH, | JTHUCIIHII
(dac) JIMHBI
Cemectp 7
ITocTpoeHue cuCTEMBI yIIpaBIEHUs 3 3 1
|| TEXHOJIOTHYECKHM NPOTECCOM Ha Oaze
" | nporpammupyemoro pene LOGO! unu OBEH
11P200
2. | Pa3paboTka nporpaMMsl yripaBieHHUs 3 3 2
TexHojoruueckum npoueccom aiast LOGO!
nnu OBEH I1P200 Ha si3p1ke FBD
3. | Pa3paborka UMMU Ha ocHOBe cCeHCOpPHOM 2 2 3
nauenu Weintek g LOGO! win OBEH
11P200
4. | UccrnenoBanue Habopa KOMaH]T 2 2 4
MHTEJUIEKTYaJIbHBIX MOIYJICH BBOIa/BBIBOIA
cepun [-7000
5. | Pa3paboTka nporpamMmbl ypaBiIeHHS 3 3 4
TeXHoJorn4eckum npoueccom ans I[TJIK
«ROBO» na sa3sike FBD
6. | Pa3paboTka nporpamMmbl ypaBieHHS 4 4 7
TEXHOJIOTUYECKUM IIPOLIECCOM Ha A3BIKE
peneitHoit noruku st TIJIK
OBEH/Siemens/Mitsubishi/Koyo
Bcero 17 17

4.5. KypcoBoe mpoeKkTupoBaHue/ BEITIOTHEHUE KYPCOBOU pabOThHI

Y4eOHBIM IJIaHOM HE MPETYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIXCs




Bunpl camocTosTensHOM paboThl U €€ TPYI0EeMKOCTh IPUBEACHBI B TabiuLe 7.

Tabnuma 7 — Bunsl camocTosTensHON paboThl M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHOM paboThI
qac qac
1 2 3
N3ydeHne TeopeTHIecKoro Marepuana 20 20

nucuumuinHbl (TO)

KypcoBoe npoekrupoanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3) 2

Brimonnenue pedepara (P)

[ToaroroBka K TEKyIeMy KOHTPOJIIO

ycneBaemoctu (TKY) ?
Jomamnee 3aganue (/[3)
KonTtponpsHsie paboTs! 3a0unnkoB (KP3)
IToaroroBka Kk IpOMEKYTOYHON 10 10
arrectaiuu (I1A)
Bcero: 101 101

5. [lepeueHb y4eOHO-METOTUIECKOTO 0OECTICUCHUS

ISl CAMOCTOSITENIbHON PaboThl 00yJaroMUXCs O JUCUUIUIMHE (MO/IYJIIO)

Y4ebHO-MeToAnYeCKUe MaTepHalibl JUIsl CaMOCTOSTEIbHONM paboThl 0OYydJaloOIIMXCsl yKa3aHbl B

oo 7-11.

6. IlepeueHb MEYaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3AaHUN
[lepedyeHpb nevaTHBIX U AIIEKTPOHHBIX Y4eOHBIX W3/IaHUH MTPUBEJICH B TaOIuIIe 8.
Tabnuna 8— IlepeueHb MEYATHBIX U AIEKTPOHHBIX YUEOHBIX U31aHUI

KomiecTBo 3K3eMILIApOB B

ugp/ bubnuorpaduyeckas ccpuika oubmoTeke
URL anpec
(KpoMe 3JIEKTPOHHBIX SK3EMIUTSIPOB)
004(075) YrpromoB, Esrennii [TaBnosuu.l[udpoas 74
Y27 cxeMoTexHuKa : yueOHoe mocobue / E. I1.
YrproMoB. - 2-¢ u3a., nepepad. u gor. - CII6.
: BXB - Ilerepbypr, 2007. - 782 c.
621.396 3uarauHoB, Cepreit 50
3-59 Wnbuy (pod.).CxemoTexXHUKA
TEJIEKOMMYHUKALMOHHBIX YCTPOHCTB [Tekcr]
: yueO6nuk / C. U. 3uataunos, T. A. CyeruHa,
H. B. IloBapenkun. - M. : Akanemus, 2013. -
368 c.
004.3(075) | Henenun, [TaBen HukonaeBuy. OCHOBBI 64
H42 MUKpONpo1iecCOpHOl TexHUKHU [Tekcr] :
yuebnoe noco6ue / I1. H. Henenun. - CIIO. :
Wzn-so 'YAIL 2013. - 63 c.
681.5 [ummapes, B. FO. OcHoBbl 20
I 65 aBTOMaTHUYECKOro ynpasiieHus [Teker] :

yuebnoe noco6ue / B. 1O. [Hummapes. - M. :
Axanemus, 2008. - 352 c.




7. IlepeueHb 3IEKTPOHHBIX 00PA30BATEILHBIX PECYPCOB
MH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTn «IHTepHeT»
IIepeuyenn JJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOW ceTH «VHTepHeT», HEOOXOMUMBIX JUIsI OCBOCHMS JUCIUILIHHEI
npuBeeH B Tabmmuie 9.

Tabmuuma 9 — IlepedeHb »BIIEKTPOHHBIX OO0pa30BaTEIbHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetu «HTepHeT
URL anpec HaumenoBanue

https://znanium.ru/catalog/document?id=445 | Texuuueckue cpeicTBa aBTOMATH3ALNUU U
107&pid=555979 ynpasieHus: Yuebnoe nocooue / [umos O.B. -
M.:HUL] UHOPA-M, 2024. - 396 c. -

http://freecomputerbooks.com/Automating- Hugh Jack Automating Manufacturing Systems
Manufacturing-Systems-with-PLCs.html with PLCs September 12, 2010

8. IlepeueHb MH()OPMAITMOHHBIX TEXHOJIOTUI
8.1. Ilepedyenr mporpaMMHOr0 0OOecHeueHHs, HCHOIb3YyeMOro IPH OCYILIECTBICHUH
00pa3oBaTeNbHOTO MpoIlecca M0 AUCIUIIIHHE.
[lepedyeHp UCTIONB3yEMOTO MTPOTPAMMHOTO obecrieueHus npeacTasieH B Tabuuie 10.

Tabnuna 10— ITepeyenp mporpaMMHOro 00ecieyeHUs

Ne n/mt HaumenoBanue

1 GOOD HELP - rpaduyeckast ”HCTpyMEHTalbHast cucTema aiist paspabotku ACY.
Bepcus 2.0

2 LOGOSoftComfort 8.3

3 CoDeSys V2.3 — unterpupoBanHas cpena pazpadotku (IDE) npunoxxenuit myis
IPOTPaMMHPYEMBIX KOHTPOJIJICPOB.

8.2. [lepeuenn MH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCIIOJIb3yEeMBIX npu
OCYILIECTBICHUH 00pa30BaTEIHLHOTO MPoIiecca Mo AUCIUILITHHE

[lepeueHp WCMOMB3YeMBIX WH(MOPMAIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTABICH B
Tabmmure 11.

Tabnuna 11— Ilepeyens nHPOPMAITMOHHO-CIPABOYHBIX CUCTEM

Ne o/ HaumenoBauue

He npenycmotpeno

9. MarepuanbHO-TexHUYecKas 0a3a
CoctaB  MarepuanbHO-TEXHHYECKOH 0a3bl, HEOOXOOUMOW IUIi  OCYILECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo AUCIUIUINHE, TIPEACTaBleH B Tabnuiel?2.

Tabnuma 12 — CoctaB MaTepuaIbHO-TEXHIUUECKOH 0a3bl

Ne HanmenoBanue cocraBHOM YacTu Homep aynuropun
n/m MaTepHUaTbHO-TEXHUUYECKOHN 0a3bl (pu HEOOXOTUMOCTH)
1 | MynpTuMenuitHas JIEKIIMOHHAS Ay JUTOPUS bEM a.32-04
MynbTrMenuiiHas JIEKIUOHHAS ayIUTOPUS bM a.22-10
3 | CrnenuanusupoBanHas gadopatopust «IIpoMBIIITEHHBIX BM a.22-13
MHUKPONPOLIECCOPHBIX TEXHOJIOT Ul

10. OueHouHble CpenCcTBa AJIs IPOBEACHUS IPOMEKYTOUHON aTTeCTalluu




10.1. CocTtaB OLIEHOYHBIX CPEICTBIUIA NPOBEIEHUS IPOMEKYTOYHOM aTTECTALUU
oOyyaromuxcs 1Mo JUCUUIUIMHE puBeAeH B Tabnure 13.
Tabnuna 13 — CocraB OLEHOYHBIX CPEACTB ISl IPOBEICHUS MPOMEKYTOUHOM aTTeCcTaIllu

Bua npomexyro4Hoi arrecTauuu IlepedyeHb OLICHOUHBIX CPEACTB
DK3aMeH Cnucok BOIpoCoB K SK3aMEHY;
DK3aMeHaIlMOHHbIE OUJIETHI;
3anaumy;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OLEHKH YPOBHS CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIETECHIIMH 00yJalonMMuCS MPUMEHSETCsl 5-0ajuibHas IIKajia OLEHKUA Cc(HOpMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopas npuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET HCIIOJIb30BAThCS
100-6ayutbHast  mKana  MOIYJIbHO-PEHTHMHIOBOM  CHUCTeMbl ~ YHHMBEpPCHTETa,  IpaBUia
HCII0JIb30BAHUSI KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJBbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuua 14 —Kpurepuu onieHKH YpOoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUI

OrLieHKa KOMIIETEHIMI X .
S CaIIbHas LKana apaKTepUCTHKa CHOPMHUPOBAHHBIX KOMITETEHIIUI
— oOydaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepua;
— YBEPEHHO, JIOTMYHO, ITOCJIE0BATEIBHO U TPAMOTHO €T0 U3J1araeT;
COTIIIHOY — ONMpasiCh Ha 3HaHWS OCHOBHOM M JIONOJHUTEIbHOU JIATEPATYPEI,
GAITCHOY TECHO IIPUBS3bIBAET YCBOCHHBIE HAYyYHbIE NTOJIOKEHUS C MPAKTUUECKOMN
JESITEIbHOCTBIO HAIPaBJICHMUS;
— yMeJI0 000CHOBBIBAET M apTyMEHTHPYET BBIABUTaEMbIE UM HUJICH;
— JielaeT BBIBOJBI U 0000IIECHHS;
— cBOOOJTHO BJIAJICET CHCTEMOM CIIEIUAIN3UPOBAHHBIX MMOHITHH.
— o0y4arouuiicst TBEp0 YCBOMII IPOTPaAaMMHBIA MaTepuall, TpaMOTHO U
[0 CYIIECTBY H3JlaraeT €ro, ONWUpasChb Ha 3HAHHUA OCHOBHOM
JIUTEPATYPBI;
«XOPOIIIOY — HE JIOMYCKaeT CYIIECTBEHHbIX HETOUHOCTEM; 3
GAYTCHOY — YBA3BIBAET YCBOCHHBIE 3HAaHUS C IPAKTUYECKON JESITEIBbHOCTHIO
HaIpaBJICHUS;
— apryMEHTUpPYET Hay4YHbIE TI0JIOKEHNUS;
— JielaeT BBIBOJBI U 0000IIEHHS;
— BIAJCET CUCTEMON CIELMAIM3UPOBAHHBIX IIOHITHM.
— 00y4arouiicss yCBOMIJI TOJBKO OCHOBHOHM NMPOrpaMMHBIN MaTepual,
[0 CYUIECTBY M3JIaraeT €ro, ONUpasChb Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPATYPBL;
— JIOIyCKAeT HECYIIECTBEHHBIE OIIMOKN U HETOUHOCTH;
«yIOBJIETBOPUTEIILHOY .
GATTOHOY — UCTBITBIBAET 3aTPYAHEHMs] B IPAKTUYECKOM NPHUMEHEHUU 3HAHUI
HaIpaBJICHUS;
— cnabo apryMeHTHpYeT Hay4HbIE MOJIOKEHUS;
— 3aTpyaHsieTcs B (OPMYIMPOBAHNHU BBIBOIOB M 0000IICHHUI;
— YaCTUYHO BJIAJIEET CUCTEMOM CHEIMAIN3UPOBAHHBIX TOHITHII.
— oOydarouiics He YCBOWJ 3HAYUTEIbHOH 4YacTH MPOrPaMMHOIO
MaTepuaa;
— JIOTMyCKaeT  CYIIeCTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
«HEYIOBJIETBOPUTEIILHO i
«HE 3AUTCHOY paccMOTpeHHH MTPOOJIEM B KOHKPETHOM HalpaBJICHUH; 5
— UCTBITBIBAET TPYAHOCTH B IPAKTHUECKOM IIPUMEHEHUH 3HAHMIA;
— HE MOXET apryMEHTHPOBAaTh HAYUHBIE I1OJI0XKEHUS;
— He (JopMYIHUPYET BBIBOJOB U 0000IICHHIA.

10.3. Tunossle KOHTPOJIbHBIE 33AHNS WU UHBIE MaTepHAJIbI.
Bomnpocs! (3aaun) 1i1st 5K3aMeHa rpeicTaBieHsl B Tadmure 15.




Tabnuma 15 — Bonpocs! (3agaun) ams 3K3aMeHa

Ne n/nt Ilepeuens BonpocoB (3a1a4) Ui SK3aMeHa Kon
MHIMKATOpa
IlepeuncnuTh OCHOBHBIX IPOU3BOIUTENIEH MPOMBILIUIEHHBIX
1 koHTposuiepoB 1 SCADA-cucrem. Ha3Bath MUHMMYM 11O K-13.1
0JTHOMY 00pa3ily MPOIyKTOB IMEPEUUCICHHBIX e
MPOU3BOAUTEIICH
IlepeuncnuTh BUIBI IPOMBIIIIEHHBIX MUKPOIIPOLIECCOPHBIX
2 cereil. OnucaTh KIFOYEBbIE OCOOCHHOCTH OJTHOW M3 HUX Ha I1K-1.3.1
BBIOOD
Onucarb CTpYKTYpy | NPUHLUI ACHCTBUS N30JIUPYIOLIUX
3 I1K-9.3.1
6apnepoB B PLC
4 M3006pa3uth 1 onucarb CTPYKTYpy coBpeMeHHbIXx PLC I1K-9.3.1
5 Omnucatp anroputm pabotsl PLC I1K-9.3.1
6 [ToctpouTs 6azoByto cxemy yrmpasieHus nuranuem PLC u K-9 B.1
ONHUCaTh MPUHIUN €€ PadOThI R
7 Omnwmcath CTpaTeruio MOHTaXxa 1eneit BBoga/BoiBosia B PLC I1K-9.B.1
JlaTb onpesieneHne MOHATUS «UCTOUYHUK)» U «IIPUEMHUK» B
8 I1K-9.3.1
PLC (npuBecT npuMephl HCIIOJIb30BAHHUS)
9 Omnucatb cemelictBo nporpammupyemsix pese LOGO nnu OK-1B.1
I1P200, npuBecTH TEXHUYECKHE XapaKTEPUCTUKU R
10 [TpuBectu knaccudukanuo Mmoayneit pacmupenus LOGO u K-13.1
UX TEXHUYECKHUE XapaKTEPUCTUKHU
OmnwucaTh OCHOBHBIE TPUHLMUIIBI S3bIKa (PYHKIIMOHATBHBIX
11 IK-1.3.1
6mokoBeIx auarpamm (FBD)
12 [lepeuncautp 6510k U cnennanbHeie GyHkuun B LOGO, MK-1.B.1
onucaTh UX HaCTpauBaeMbl€ apaMeTpbl
13 Omnucats METOABI IPOIPAMMUPOBAHUS U OTPAaHUYEHHUSI B MK-13.1
LOGO
14 Onucarb OCHOBHBIE IPUHLIUIIBI I3bIKA PEJIEHHOM JIOTUKH MK-13.1
(LAD)
Metoauku noctpoeHus nporpaMm Ha sizbike FBD (kak
15 HanucaTh porpamMMy peaju3yrollyro yrpasiaeHue 3aganapiM | [1K-9.V.1
TEXHOJIOTHYECKUM MPOLIECCOM)
16 Onucate MEXaHU3M 3JIEKTPUUECKUN 0 JHOO00pOTHBIN - MOO- MK-1.B.1
16 u cxeMbl IOAKIIOYEHUS IPU PYYHOM YIIPABICHUU e
17 [Toctpouts cxemy noaximouenuss MO0O-16 k LOGO u ROBO | TIK-1.B.1
13 MarHuTHbIN MycKaTeNlb U CXEMbI UCIIOJIb30BaHUS B 3a7a4ax MK-1.B.1
yIIpaBJIECHUS
Hanucars nporpamMmy Ha si3sike FBD 11 perenus
19 cleayromiei 3aaaun: 0aK 3amoJHATCS CMECHIO U3 IBYX K9V 1
KOMIIOHEHTOB TI0 JaTYMKaM YPOBHsI, COJCPKUMOE OaKa o
IIEPEMEIINBAETCS TIOCTIE €T0 3al0THEHMS
20 Opranuzanus ynpaBieHUs C HCIIOJIb30BAHHEM MK-13.1
ITHEBMOYCTPONCTB
71 CxeMa NOJIKIIIOUEHHs pacIpeesInTelNs HoToka 0apabaHHOTO MK-1.B.1
tuna (Hefele) k LOGO u ROBO e
2 Amnanorossie Moayau I-7000. IIpuBecT CTpyKTYpy U cXeEMY K-13.1
IIOAKJIFOYEHUS] KAK MUMHMMYM OJTHOTO MOJYJIS
23 JHuckpernbsie moaynu cepuu 1-7000. ITpusectu cTpykTypy 1 K-13.1

CXCMY NOJAKIOYCHHA KaK MUHUMYM OOHOI'O MOIYJIA




24

Hasnauenue cucrembl komana B Moayisix 1/O cepuu 1-7000

I1K-1.B.1

25

CropoxeBoii TaiiMep B Moayisix I/O cepuu 1-7000

I1K-1.B.1

26

Crpykrypa moayns 1-7041, npuHiumn paboThl M CXEMBI €T0
IO AKJIFOUEHUSL.

IIK-1.B.1

27

Crpyxrypa Mmoayns 1-7042, nmpuHuum paboThl U CXEMBI €T0
10 AKJIFOUEHUS

IIK-1.B.1

28

Crpyxrypa Mmoayns 1-7050, mpuHImI paboThl M CXEMBI €T0
IO AKJIFOUEHUS

I1K-1.3.1

29

Crpyxrypa Mmoayns 1-7065, mpuHIuI paboThl M CXEMBI €T0
IO AKJIFOUEHUS

IK-1.3.1

30

Crpyxrypa moayns 1-7017, mpuHImI paboThl M CXEMBI €T0
IO AKJIFOUEHUS

IK-1.3.1

31

Hamnucars nporpamMmy Ha si3bike FBD 11 perenus
CJIENYIOLIEH 3alaui: JICHTOYHBIN TPAHCIOPTED € ABYMS
TOYKaMH OCTAHOBKM, HA IIEPBOM KOHTEHHEP 3aIIOJIHACTCS
I'py30M, Ha BTOPOH 3aKpBIBAETCS KPBIILIKOH (B CHCTEME MOKET
HAaXOJUThCsI HECKOJIbKO KOHTEHHEPOB)

I1IK-9.V.1

32

Hanucats nporpammy Ha si3pike LAD 114 pemienus
CIIEYIOIEHN 3a]aul: CABUTAaTh IPY3bl C JEHTHI-TPAHCIOPTEPA C
IIOMOIIBIO IBYX MOCJIEA0BATENBHO PACIIOIOKEHHBIX
TOJIKaTesneH (B 3aBUCUMOCTH OT Beca rpy3a)

I1IK-9.V.1

33

[TporpammupoBanue BUpTyanbHbIX 1 pusnueckux 1/O B FBD.
Peanuzanus YMMH npu nomoiy CEHCOPHOU ITaHEeIn
oreparopa

I1IK-9.V.1

34

Hanucars nporpamMmy Ha si3bike FBD 11 perenus
CJIENYIOLIEH 3a/1a4u: yIIPABICHUE TEMIIEPATYPOU B
ITOMEIIEHUH C TIOMOIIBIO aHAJIOTOBOIO BBIXO1A

I1IK-9.V.1

35

Hamnucars nporpamMmy Ha si3bike FBD 11 perenus
CJIEYIOLIEH 3a1a4i: KOHTPOJIbHO-IIPOITYCKHOU ITYHKT COCTOUT
U3 JIBYX TYPHUKETOB, HEOOXOIUMO BECTH MOJACUET JOACH
HAXOJAIIMXCS B 3aHUH (00a TypHHKETa pad0Tal0T Ha BXOJ U
BBIXO])

I1IK-9.V.1

36

[TocTpouTts nmpoMeIILIeHHYIO ceTh Ha 6a3ze LOGO mns
NOAKJIIOUEHUS TpexX ycTpoictB MDO-16

IIK-1.Y.1

37

[Moctpouts SCADA-cucremy Ha 6aze cepuu [-7000
ucnonb3ys moaynu [-7041,I-7065 niis noaxmoueHus JByX
ycrpoiictB MDO-16 u oiHOTO pacnpenenurens NoToKa
Hefele.

IIK-1.Y.1

38

[Toctpouts SCADA-cucremy Ha 6aze cepuu [-7000
ucnonb3ys moaynu 1-7041,I-7065 ans noaxmoueHus IByX
ycrpoiictB MDO-16 u oiHOTO pacnpenenurens NoToKa
Hefele.

IIK-1.Y.1

39

Hanucats nporpammy Ha si3pike LAD i1 pemienus
creayromei 3aaaun: 0ak 3amoJHATCS CMECHIO U3 IBYX
KOMIIOHEHTOB TI0 JaTYMKaM YPOBHsI, COJEPKUMOE OaKka
[IEPEMELIUBACTCS NIOCIIE €0 3allOJIHCHUS

IK-1.Y.1

40

CemetlicTBo koHTpoJuiepos I1JIK110

I1K-9.3.1

41

[TpuMeHeHne 4acTOTHOTO MpeoOpa3oBaTes Al YIPaBICHHS
JIBUTATEIIEM

I1K-9.3.1

42

OnuiuTe TpUHIKUN paboThl A0COIIOTHOTO U
MHKPEMEHTAJILHOTO YHKOJIEPOB

I1K-9.3.1

43

ITpombIieHHsIl BHEApsieMblil koHTposuiep ROBO-3140

I1K-9.3.1




Bomnpocs! (3anaun) st 3ayera / aud¢. 3auera npeacrapieHsl B Tadnuie 16.

Tabnuma 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

Ne o/

[Tepeuens BompocoB (3amay) ais 3aueta / qudd. 3adera

Kon
WHMKATOpa

Y4eOHBIM IJIAHOM HE MPETYCMOTPEHO

npeacTaBieHsl B Tabnuie 17.
Tabnuua 17 — IlepeueHb TeM 751 KYpCOBOTO MTPOSKTHPOBAHMUS/BBITIOIHEHHUS] KyPCOBOM pabOoThI

[lepeyenp TeM A KypCOBOTO TMPOEKTHPOBAHUS/BBIOJHEHHUS KypCOBOH pabOTHI

Ne /i [TpumepHbIi TepeyeHb TeM JUIsl KypCOBOTO TPOEKTUPOBAHMUS/BBITIOTHEHUS
j KypCOBO# pabOThI
Y4eOHBIM IJIAHOM HE MPETYCMOTPEHO
Bonpocel nns mpoBeneHMs IPOMEXYTOYHOM arTecTaliM B BHJE TECTUPOBAHUSA

npecTaBieHbl B Tabmuie 18.

Tabnuna 18 — [IpumepHblil mepeueHb BOPOCOB ISt TECTOB

Comnocrasbre A3b1kH cTanaapTa MOK 1131-3 u ux onucanue.

K xaxcoou nosuyuu 6 nesom  cmonbye  nodbepume

coomeemcmeyrwyro nO3UYU 6 npasom Cm0ﬂ61/[€.'

ConunanbHO-3HaYMMBbIe 321a4H/TIP00OJIeMbl,
TpaauuuoHHbIE
. Tpelymolme pelieHus B paMKax
pPOCCHIiCKHE ICHHOCTH 9
NPOEKTHOM 1eATeJILHOCTH
1. IIporpamma ctpoutcst U3 OJI0KOB,
A. LD peanu3yoIuX pa3TudHble (yHKINNA
(TaiimMepbl, CYETUHUKH, JIOTHKA)
5. FBD 2. SI3bIK, OCHOBAaHHBLIH Ha 0a3e
' MaTeMaTH4ecKoro anmnapara cereu I[lerpu
B. SFC 3. SI3bIK, IO CTPYKTYpE U CHHTAKCUCY OJIIIKE
' BCETO K SI3bIKYy IIporpaMMmupoBanus [lackans
I'. ST H4 SI3bIK, HATOMUHAIOMIHIA acceMOIep
5. Ilpencrasisier co0oii MPOrpaMMHYIO
E. IL peanu3alio 3JEKTPUUECKUX CXeM Ha 0aze
AJIEKTPOMAarHUTHBIX pelle.

3anummTe BeIOpaHHbIE IU(PBI O] COOTBETCTBYIOIIUMHU OYKBaMH.

A b B r E

. Kon
Ne n/nt IIpuMepHBIii IepeyeHb BOIIPOCOB [UIsl TECTOB
MHIMKATOpa
1 3aaHue 3aKpBHITOrO TUIA HA YCTAaHOBJIEHNE COOTBETCTBUS IK-1.3.1
. IIK-1.B.1
Huempyxkyus:  I[Ipouwumaume — mexkcm — u  ycmamosume
IIK-9.Y.1
coomeemcmeue




3a,[[aHI/Ie 3aKPBITOTO THUIIA HA YCTAHOBJICHUC COOTBCTCTBUSA

Huempyrkyus:  Ilpouumaume — mekcm — u  ycmanogume

coomeemcmeue
Comnocrasbre Ha3BaHue Moy cepuu [-7000 ¢ ero onucanuem.
K xaocoou J1e60M noobepume

nosuyuu 8 cmonbye

coomeemcmeyrwyro nO3UYU 6 npasom Cm0ﬂ61/[€.'

ConunanbHO-3HaYMMBbIe 321a4H/TIP00JIeMbl,
TpeOdyloume pemiecHUs B paMKax
NPOECKTHOM AeATeTbHOCTH

TpaguuuoHHbIe
pOCCHIiCKHE HEHHOCTH

A. 1-7041

H 1. 13 BBIXOI0B

5. 1-7052

H2. 14 BxomoB

IB. 1-7065

H3. 8 BX010B

‘F. 1-7042 H4 4 Bxona, 4 BbIxoj1a (pene)

E. I-7060 5. 4 Bxona, 5 BBIX0J10B (peie)

3anummTe BeIOpaHHbIE IIU(PBI O] COOTBETCTBYIOIIUMHU OYKBaMH.

A b B r E

IIK-1.V.1
I1K-9.3.1
I1K-9.B.1

3amaHre KOMOMHUPOBAHHOTO THIA C BEBIOOPOM HECKOJIBKUX
BEPHBIX OTBETOB U3 MPEUIOKEHHBIX U 000CHOBAHKUEM BBIOOpa
HUncempykyus: Ilpouumaiime mexcm u 6vibepume HeECKOIbKO
NPABUNbHBIX OMEEeMOs8 U 3anuuiume apeymeHmol, 000CHOGbI8AIOUjUE
8b100p omeema

VYKaxuTe, HalpsDKEHHE, KOTOPOE COOTBETCTBYET JIOTHUECKON eIMHUIIE
1 porpammupyemoro peiae LOGO!.

a) Ot 12 no 24B nns moneneit LOGO! ¢ nutanuem 24B

b) Ot 20 no 24B g moneneit LOGO! ¢ nuranuem 24B

¢) Ot 79 no 230B mis moneneit LOGO! ¢ nutanuem 230B
d) Ot 210 no 230B mnsa moaeneri LOGO! ¢ nutanuem 230B

3anummuTe apryMeHThbl, 000CHOBBIBAIONIHE BEIOOp OTBETA.

I1K-1.3.1
I1K-9.3.1

3amaHre KOMOMHUPOBAHHOTO THIA C BEBIOOPOM HECKOJIBKUX
BEPHBIX OTBETOB U3 MPEUIOKEHHBIX 1 000CHOBaHKUEM BBIOOpA
HUncempykyus: Ilpouumaiime mexcm u 6vibepume HeCKOIbKO
NPABUNbHBIX OMEEeMOs U 3anuuiume apeymeHmol, 000CHOGbI8AIOUjUE

8b100p omeema

C nomopro Mmoayael pacmupenruss DM MOKHO yBEIMUYUTh JOCTYITHOE
4rci0 BXoA0B/Bbixo10B LOGO!. YkaxuTe KoH(pUrypammu,
o0ecrneynBaroIe MAaKCUMaIbHOE KOJMYECTBO BXOJIOB BBIXOJIOB:

IIK-1.V.1
I1K-9.B.1




a) DM16+DM16

b) DM16+DM16+DM16

¢) DM16+DMS8

d) DM8+DM8+DM8+DMS

3anuimmure apryMeHThl, 000CHOBBIBAIOLIHNE BEIOOP OTBETA.

3amaHne KOMOMHUPOBAHHOTO THIIA C BEBIOOPOM HECKOJIBKUX
BEPHBIX OTBETOB U3 MPEUIOKEHHBIX 1 000CHOBaHKUEM BBIOOpa
HUncempykyus: Ilpouumaiime mexcm u 6vibepume HeECKOIbKO

NPABUTLHBIX OMEEMOs8 U 3anuuiume apeymeHmol, 000CHO8bI8AIOUUE
8b100p omeema

VYKaXuTe sI3bIKU, Ha KOTOPBIX MOKHO nucath nporpammsl s LOGO!.

a) LD
b) FBD
c) IL
d) ST

3anuimmuTe apryMeHThbl, 000CHOBBIBAIONIHE BEIOOP OTBETA.

IIK-1.B.1
I1IK-9.V.1

3amaHne KOMOMHUPOBAHHOTO THIIA C BEBIOOPOM HECKOJIBKUX
BEPHBIX OTBETOB U3 MPEIOKEHHBIX U 000CHOBaHKUEM BBIOOpa
HUncempykyus: Ipouumaiime mexcm u 6vibepume HeECKOIbKO

NPABUTLHBIX OMEEMOs8 U 3anuuiume apeymeHmol, 000CHO8bI8AIOUUE
8b100p omeema

HazoBure nuraromue HanpskeHue ais aneMeHTos cepuu 1-7000.

a) 230V AC/DC
b) 12/24V AC/DC
¢) 10-30V DC

d) 10-50V DC

3anuimmuTe apryMeHThbl, 000CHOBBIBAIONIHE BEIOOP OTBETA.

I1K-9.B.1
I1K-9.3.1

3amaHre KOMOMHUPOBAHHOTO THIA C BEBIOOPOM HECKOJIBKUX
BEPHBIX OTBETOB U3 MPEUIOKEHHBIX U 000CHOBaHKUEM BBIOOpa
HUncempykyus: Ipouumaiime mexcm u 6vibepume HeECKOIbKO
NPABUNbHBIX OMEEeMOs U 3anuuiume apeymeHmol, 000CHOGbI8AIOUjUE

8b100p omeema

Ha3zoBure ceTh, HCIONB3YIOIIYIO IS ITepeaadyn HHPOpPMAalLUy MUTAIOIIee
HaIpsKEHUE.

a) Ceru Ha 6a3e nmpotokona LAN

b) Cern Ha 6a3e npotokona KNX

c) Ceru Ha 6a3e npoTokona X10

d) Ceru Ha 6aze npotokosia MODBUS

3anuimmuTe apryMeHThbl, 000CHOBBIBAIONIHE BEIOOP OTBETA.

IIK-1.B.1




3amaHre KOMOMHUPOBAHHOTO THIA C BEBIOOPOM HECKOJIBKUX
BEPHBIX OTBETOB U3 MPEUIOKEHHBIX U 000CHOBaHKUEM BBIOOpA
Hncempykyus: Ilpouumaiime mexcm u 6vibepume HeECKOIbKO
NPABUNbHBIX OMEEeMOs8 U 3anuuiume apeymeHmol, 000CHO8bI8AIOUUE
8b100p omeema

VYKaxure, B KAKOM NOPSAIKE UCIIOJHIETCA MPOrpaMMa HallMCaHHAs Ha
s3eike FBD.

a) CreBa HalpaBo, CBEpPXY BHU3

b) CripaBa HaeBo, CBEpXy BHU3

c) 1o Homepam G1oKOB

d) ITporpaMMHUCT caM yKa3bIBaeT MOPSAIOK UCTIOHEHHS OJIOKOB

3anummuTe apryMeHThl, 000CHOBBIBAIONIHE BEIOOP OTBETA.

I1IK-9.¥.1

3amaHre KOMOMHUPOBAHHOTO THIA C BEBIOOPOM HECKOJIBKUX
BEPHBIX OTBETOB U3 MPEUIOKEHHBIX U 000CHOBaHKUEM BBIOOpA
HUncempykyus: Ipouumaiime mexcm u 6vibepume HeECKOIbKO
NPABUNbHBIX OMEEeMOs8 U 3anuuiume apeymeHmol, 000CHOGbI8AIOUjUE
8b100p omeema

VYkaxure, ckosibko BbIX0HBIX (DI) u Beixogubix (DO) curnaios,
Tpebyercs 1t noakmodeHuss MO0O-16 k KoHTposIepy

a)4DI u 2 DO
b)2DI u 2 DO
¢) 1 DI u 3 DO
d)2DI u 4 DO

3anuimmuTe apryMeHThl, 000CHOBBIBAIONIHE BEIOOP OTBETA.

IIK-1.V.1
IK-1.3.1

10

BaﬂaHI/Ie Ha YCTAaHOBJICHUC MOCJICA0BATCIIbHOCTHU

Huempyxyus: Ilpouumatime mekcm u ycmanogume
noc1e008amenbHOCb
Pacnpenenure stamnsl padouero nukina [TJIK:

a) IIpoune 3tamsl

b) 3ammch BBIXOJ0B

c) BeimosHeHue nporpamMMbl

d) Yrenue BX0J10B

3anuInTe COOTBETCTBYIOIIYIO TIOCJIENOBATEIbHOCTh OyKB  ClieBa
HaITpaBo:

IIK-1.V.1
IK-1.3.1
I1K-9.V.1

11

BaﬂaHI/Ie Ha YCTAaHOBJICHUC MOCJICA0BATCIIbHOCTHU

Huempyxyus: Ilpouumatime mekcm u ycmanogume
nocnedo8amenbHOCMb

IIK-1.B.1
I1K-9.3.1
I1K-9.B.1




J11s TOTO 4TOOBI KOHTPOJUIEP MOT YIPABISATH MTHEBMATHIECKIM
o0opynoBaHueM aTMoc(epHbIi BO3AyX MPOXOIUT Yepe3 psifl yCTPOUCTB,
pacnpenenuTe uX B MOPSAJIKE CIETOBaHU:

a) YCTpoilCcTBO NOATOTOBKU BO3yXa

b) Kommpeccop

c) IIneBmo-ocTpoB

d) HcnomHuTeNbHBIA MEXaHU3M

3anuImmTe COOTBETCTBYIOIIYIO IIOCJIENOBATEIbHOCTh OyKB  ClieBa
HaIpaBo:

12

3aaHue OTKPBITOIO TUIA C Pa3BEPHYTHIM OTBETOM
HUncempykyus: [Ipouumatime mexcm u 3anuuiume pazeepHymoiil
000CHOBAHHBIIL OMEem
Heo0x011M0 MOCTPOUTH CUCTEMY YIPaBICHUS JTU(TOM B
JECSITUATAXHOM 3/1aHUU, IPUAYMANTE, KaK MOKHO COKPaTUTh
KOJIMYECTBO 33/1€HCTBOBAHHBIX BX0JJ0B KOHTPOJUIEPA.

IIK-1.V.1

13

3aaHue OTKPBITOIO TUIA C Pa3BEPHYTHIM OTBETOM
Hncempykyus: [Ipouumatime mexcm u 3anuuiume pazeepHymbiil
000CHOBAHHBIIL OMEem
Heo0x011M0 aBTOMaTH3UPOBATh MPOU3BOACTBEHHYIO JINHUIO,
OCYILECTBIISIOLIYIO IPUTOTOBIEHUE CMECU U3 TPEX KOMIIOHEHTOB,
M3BECTHO, YTO M0JIa4y KOMIIOHEHTOB, a TaKXke cOpoc cMecH
nepekpbiBatoT kpanel MOO-16. B mporiecce npuroToBieHNs CMECh
JI0JKHA [IEPEMEIINBATHCS U HarpeBaThesl. ONpeaenuTe CKOJIbKO
BXOJIHBIX ¥ BBIXOJHBIX CUTHAJIOB JIOJKHO OBITH B cucTemMe (000CHYyHTE
HEOO0XOAUMOCTb ITHX CUTHAJIOB).

I1K-9.3.1
I1K-9.B.1

14

3aiaHue OTKPBITOIO TUIA C Pa3BEPHYTHIM OTBETOM
Huempyryus: Ilpouumatime mexcm u 3anuuiume pa3eepHymbiti
000CHOBAHHDBLIL OMEem
OnuiuTe TPUHLIUI YIIPABICHUS TEXHOJIOTMYECKHUM 000pyI0BaHUEM TI0

JaTYrKaM Ha TIPUMEpPe pacipeaeTuTeNs MoToka 0apabaHHOTO THIIA
(Hefele).

I1IK-9.V.1
IIK-1.B.1

15

3amaHue OTKPHITOTO THIA C Pa3BEPHYTHIM OTBETOM
Hucmpyryus: [Ipouumatime mexcm u 3anuwiume pazeepHymabiil
000CHOBAHHDBLIL OMEem
[Tpu aBTOMAaTH3alMK CUCTEMBI YIIPABICHUS BO3HUKIIA HEOOX0IMMOCTh
WCII0JIb30BaHUsI aCHHXPOHHOTO TpéxdazHoro apuratess. Onummre,
KakuM o0pa3om Brl Oyznere moAkiItouaTh ABUTaTelb K KOHTPOJUIEPY,
ecIu:
1. JlBurarenb HY’)KHO BpalliaTh TOJHKO B OJIHY CTOPOHY
2. HeobOxomuMo Bpamiath ABUTATENb B Pa3HbIE CTOPOHBI
3. TpeOyercst BOBMOXHOCTH TNIABHOUN PETyITHPOBKH CKOPOCTH
BpallCHUS




Kinroun npaBUIIBHBIX OTBETOB Ha TecThl pasmeunieHsl B Ilpunoxenun 1 x PIIJ nu
HaxonATcs y crneuuanuctoB o YMP kadenpst 44, 3amectutens 3aBenyroniero kapeapoi u
PYKOBOAUTEINSE 00pa30BaTEIbHON MPOTPAMMBIL.

CucreMa OLIEHUBAHUS TECTOBBIX 3aaHUN ITOKa3aHa B Tadumie 18.1

Tab6muma 18.1 — Crucrema OLIEHUBAHUS TECTOBBIX 3aJaHUN

YCTAHOBJICHUC COOTBCTCTBUA
CUUTACTCA BCPHBIM, CCJIIN

(TIO3ULIMK U3 OJTHOTO CTOJIOIA

JPYroro CToodIa)

YCTAHOBJICHBI BCC COOTBCTCTBUSA

BCPHO COIIOCTABJICHLI C MMO3ULIUAMU

Ne VYKa3aHus 10 OLICHUBAHUIO Pe3ynbraT oueHnBanus
(Ganmbl, OMyYEHHBIE 32 BHIIOJHEHUE \
XapaKTEePUCTHKA MTPABUILHOCTH OTBETA)
1 3ajaHue 3aKphITOrO THIA HA [TonHOE coBMaieHrE ¢ BEPHBIM OTBETOM

oneHHBaeTcs | OanaoM, HeBepHBI OTBET
i ero orcyrcrue — 0 6ayioB (J1u6o
YKa3bIBaeTCs «BEPHOY \ «HEBEPHOY)

2 3azaHue 3aKphITOrO TUIA HA
YCTaHOBJIEHHE

[IOCJIEA0BATEIBHOCTU CUUTACTCS
BEPHBIM, €CJIM IIPABUIIBHO yKa3aHa
BCsl IOCJIEIOBATEIBHOCTD ITU(D

[TosmHOE COBMaZieHUE C BEPHBIM OTBETOM
ouieHuBaetcs | 6amiom, eciu JOMmyIeHbI
OIITMOKYU WJIH OTBET OTCYTCTBYyET — 0
6a1oB (71100 yKa3bIBAETCS «BEPHON
«HEBEPHO»)

N3 YCTBhIPCX NPCAJIOKCHHBIX U

3 3amaHne KOMOMHUPOBAHHOTO THIIA
C BBIOOPOM OZJHOTO BEpHOT'O OTBETA

[TonHOE cOBMa/ieHHE C BEPHBIM OTBETOM
oneHuBaeTcs | OanaoM, HeBepHBI OTBET
wiu ero orcyrcrBue — 0 6ayoB (J1u6o

000CHOBaHMEM BBIOOpA CUMTACTCS | YKA3bIBACTCS «BEPHON\ «HEBEPHOY)
BEPHBIM, €CJIM IPAaBUIBHO yKa3zaHa
1udpa ¥ NpUBEACHBl KOHKPETHBIC
apryMEHTbI, UCHIOJIb3yeMble TIPU
BbIOOpE OTBETA

4 3amanue koMmOuHUpoBaHHOTO THUNa | [loHOE coBMageHNne C BEPHBIM OTBETOM
C BBIOOPOM HECKOJIbKMX BapUaHTOB | OI[EHWBAeTCs 1 GayjioM, eci JOMYIIEeHbI
OTBETa M3 MPEJI0KECHHBIX U OLIMOKU WJIM OTBET OTCYTCTBYET — ()
pa3BepHYTHIM 000CHOBAaHUEM 6a11oB (71100 YKa3bIBAETCS «BEPHON
BbIOOpPA CUNTAETCS BEPHBIM, €CITH «HEBEPHOY)

MPaBUIILHO YKa3aHbl HU(PHI U
MIPUBEJICHB KOHKPETHbIE
apryMEHTbI, UCHIOJIb3yeMble TIPU
BbIOOPE OTBETOB

5 3azaHue OTKPHITOrO TUIA C
pa3BEpHYTHIM OTBETOM CUUTAETCS
BEPHBIM, €CJIM OTBET COBIA/IALT C
STAJIOHHBIM IO COJEPKAHUIO U
MOJTHOTE

IIpaBUIIBHBIN OTBET 3a 3a/laHUE
olleHHMBaeTcs B 3 Oaiia, ecliy J0myIeHa
OJIHa OITNOKa \ HETOYHOCTH \ OTBET
MIPAaBWJIBHBIN, HO HE MOJHBIH - 1 Ga,
ecnu gomyiieHo 6osee 1 ommbku \ oTBET
HEMPABIIBHEIN \ OTBET OTCYTCTBYET — ()
0amtoB (0O yKa3bIBACTCS «BEPHOM\
«HEBEPHO»)

[lepeyeHbp TeM KOHTPOJBHBIX pabOT MO IAMCHUIUIMHE OOY4AIOMIMXCS 3a04HON (HOpMBI
oOyueHus1, IpeCTaBIeHbI B Ta0muie 19.

Tabnuua 19 — IlepeueHb KOHTPOJILHBIX paboT

| Nen/n | IlepeyeHb KOHTPOJIBHBIX paboT




\ He npegycMotpeno

10.4. Meronnyeckue  MaTepuanbl,  ONPEICIAIOIIAE  MPOLEIYypbl  OLIEHWBAHUSA
MH/IMKATOPOB, XapaKTepU3YIOMIMX JTambl (OPMHUPOBAHUS KOMIIETEHIMHA, CcoJepKaTrcsi B
JOKaIbHBIX HOpPMaTUBHbIX akTax ['YAII, periaMeHTUpyrOmMX MOPSINOK U IPOLERypYy
MIPOBEACHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTeCTAIlM 00yJaronumxcs
I'VAIL

11. Meronuveckue yka3aHus A 00yJarOUIMXCs IO OCBOCHUIO JUCLIUTUIMHBI

11.1. Meronuyeckue yKa3zaHus s OOy4alOIIMXCs MO OCBOCHHUIO JICKIIMOHHOTO
MmaTepuana/

OcCHOBHOE Ha3HA4YEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOHHOE, CUCTEMHOE,
riy0OKOe M SCHOE H3JIOKEHHE ydeOHOro Mmatepuaia. Ha3HaueHue COBpPEMEHHOHM JIEKIIMU B
paMKax TUCHMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO TIO TEME, a B OCBOCHHUH
(GyHIaMEHTAIBHBIX TPOOJEM JAWCHUIUIMHBI, METOJOB HAYYHOTO TIO3HAHUS, HOBEHIIUX
JOCTIKEHUM HaydHOU MbIciH. B yueOHOM mporiecce JeKIHs BBIMOIHIET METOJIOJIOTHYECKYIO,
OpraHU3allMOHHYI0 U MHPOPMALMOHHYIO (YHKIMHU. JIeKiusi pacKpbIBaeT MOHATUHHBINA ammapar
KOHKpETHOM 001acTH 3HaHWsA, €€ MpoOJIeMbl, JaeT IeNbHOE NpEACTaBICHUE O IMCLUIUIMHE,
IIOKAa3bIBAaET B3aHMOCBS3b C APYTUMHU JUCLMUITIMHAMM.

[InaHupyeMble pe3yabTaThl IPU OCBOCHUH 00YUYaIOIIMMHUCS JICKIIMOHHOTO MaTepuaa;

— TIIOJIy4CHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3AHHBIX 3HAHWUM, YpPOBEHb
KOTOPBIX ONPEIENISECTCS LENEBOM YCTAHOBKOM K Ka)XI0¥ KOHKPETHOU TEME;

— MOJIyYSHHE OTIBbITa TBOPUYECKOH pabOTHI COBMECTHO C MPEIOIaBaTEIIEM;

— pa3BuTHE TOpPO(ECCHOHATBHO-ICNIOBBIX  KauyecTB, JIIOOBM K TpEAMETYy H
CaMOCTOSITEJIBHOIO TBOPYECKOTO MBIIIICHHUS.

— MOSBJIEHUE HEOOXOMMOr0 HHTEpeca, He0OX0AUMOTO Il CAMOCTOSTEIILHON PadOTHI;

— TIIOJYy4CHHME 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM U TEXHUKH H O
MIPOTHO3€ MX Pa3BUTHUS HA OJIMDKaNIIINE TOMbI;

— Hay4YuTbCAd METOIUYECKH oOpadaThiBaTh MaTepuasl (BBIACNATH TJABHBIC MBICIH U
MIOJIOKEHUSI, TPUXOAUTh K KOHKPETHBIM BbIBOJAM, [OBTOPATh MX B  pa3iIM4YHBIX
¢bopmynupoBKax);

— MOJIy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHH.

JIekMOHHBIM MaTepuall MOXET COIPOBOXKIATbCA JACMOHCTPAaLlMEH CIIAIoOB U
UCTIOJb30BAHMEM PAa3/aTOYHOrO MaTepuana TNpH MPOBEACHUU KOPOTKUX JUCKycCHH 00
0COOEHHOCTSIX IPUMEHEHHS OTJCNIBHBIX TEMATHK 0 JUCLUTUIHHE.

CrpykTypa npeaocTaBiaeHHs JEKIMOHHOIO MaTepuana:

—  H3noxeHne TeOpeTUUECKUX BOIIPOCOB, CBSA3aHHBIX C PACCMAaTPUBAEMOU TEMOM

—  Omnucanue anmapaTHbIX M IPOTPaMMHBIX CpPEICTB, METOJOB U aJITOPUTMOB,
OPUMEHSEMBIX JUIS PELIeHHs 3ajady M0 pa3paboTKe IM(POBBIX CHUCTEM ABTOMATH3ALUH H
YIIpaBJIEHUs pealbHBIMU TEXHOJIOTUUECKUMU IPOLIECCAMU

—  O06001eHne U3I0KEHHOTO MaTepraa

—  OTBeTsl HAa BO3HUKAIOLIME BOMPOCHI 110 TEME JIEKIIUU.
JIeKIIMOHHBI ~ MaTepuan  COMPOBOXKIATHCA JEMOHCTpalueil o0pa3loB  MPOMBIIIICHHOTO
obopynoBanus u [TJIK.

11.2. Meronuyeckue yka3aHus Uil OOyYaroIIMXCsS MO BBINOJIHEHUIO J1a00OPaTOPHBIX
pabot

B xoxme BbimosiHeHHs J1a0OpaTOpHBIX paboT oOyyaromuiics MOOJKEeH YriayOuTh u
3aKpPENUTh 3HAHMS, NMPAKTUYECKUE HABBIKM, OBJAJCTh COBPEMEHHOW METOAMKOM M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJTU(PHUKAIIMOHHONW XapaKTEePUCTHKOW OO0Yydaromierocs.



Brimonnenue 1abopaTOpHBIX pabOT COCTOUT W3 KCIEPUMEHTAIBHO-NIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YaCTEed U KOHTPOJIBHBIX MEPOIIPUATHUH.

BrimonHenue mabopaTtopHbIX paboT OOydaromuMCs SBISIETCS HEOTHEMIJIEMOW YacThIO
U3yYeHHs] TUCHMIUIMHBI, ONpeAeIsieMOd YydueOHbIM IIJJAHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM peIIeHUE CIeTyIONMX OCHOBHBIX 3a1a4 00y4aroerocs:

— T[pHOOpETeHHWE HABBIKOB HCCIEAOBAaHMs MpPOIECCOB, SIBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW AUCLUIUIUHBL;

— 3aKpeIuleHue, pa3BUTHE U JETAIN3ALUS TEOPETHYECKHX 3HAHUM, MOJYyYEHHBIX Ha
JCKIHSIX;

— MOJIy4YeHHE HOBOM MH(OpPMAINH 110 U3y4aeMOW AUCLIUILINHE;

— T[pHOOpETeHHWE  HABBIKOB  CAMOCTOSITENBHOM  paboTel ¢ JabopaTopHBIM
00opyI0BaHUEM U TPUOOPaAMHU.

3aanue ¥ TpeOOBaHUS K MPOBEICHUIO Ta00PAaTOPHBIX paboT

Kaxxgomy cTyneHTy BbIOaeTcss WHAMBUAYAJIbHOE 3aJlaHUE CO CXEMOH peaabHOro
TEXHOJIOTHYECKOro Tmporiecca. Jlertanu mpomecca, pabodee MeCTO C TEXHOJIOTHYECKUM
o0opynoBaHHEM ¥ OCOOCHHOCTH KOHTPOJUIEpAa 3aKpEIUIIOTCS 3a KaXAbIM CTYACHTOM
uHABUAyanbHO. Ilepen mpoBeaeHneM 1abOpaTOpHON pabOTHI OO0ydYarOIIEMYCsl CIEAyeT
BHUMATEJIbHO O3HAKOMHUTHCS C METOJAMYECKUMHU VYKa3aHUSMU 10 €€ BBINOJHEHUI0. B
COOTBETCTBUU C 33aJ]aHUEM OOYUYAIOIIUNCS CHHTE3UPYET HAOOP BXOJHBIX M BBIXOJHBIX CUTHAJIOB
JUISE TIPOEKTUPYEMOM CHCTEMBI YIPaBICHHUS M Jaliee aJanTUpPyeT STOT HabOp CHUTHAJOB K
KOHKPETHOMY MPOMBIIIJIEHHOMY — TIpOrpaMMUpyeMoMy  KOHTpolepy. Jlamee, cryaeHT
pa3pabaThiBacT CTPYKTYPHYIO CXEMY CHCTEMBI YIPaBICHHS, MPOTPAMMYy YIIPABICHUS Ha S3bIKE
rpaduyecKoro mMporpaMMHUPOBAHUS, HACTpauBaeT pabodyee MeCTO ISl 3alUCU, TECTUPOBAHUS U
OTIAJKU TporpaMMbl.  Pe3ympTaT paboOThl MPOrpaMMbl TIOKAa3bIBAET TPEIMOJaBATEII0 U
3aIUIIaeT OTYET MO J1ab0paToOpHOM padoTe.

Crpykrypa u hopma oTdera o 1a6opaTopHoit paboTe

Otuer o mabopaTopHOW paboTe MODKEH BKIIOYATh B Ce0S: TUTYIBHBIM JIHCT,
(hOpMYITUPOBKY 3aJaHMs, TECOPETUUCCKHUE TOJIOKEHHUS, TAOJIHIy BXOIHBIX/BBIXOHBIX CUTHAJIOB
IIPOEKTUPYEMOM CHCTEMBI yIIpaBJIeHUs ¢ NpUBs3Koi K peanbHomy I1JIK, cTpykTypHYyto cxemy ¢
Y4ETOM THIIA 33IaHHBIX CXeM TEXHOJOTUYECKUX YCTPOUCTB U TUOB BeIx010B [TJIK, pacmedarky
MPOrPAMMBI YIIPABIICHUS I KOHTPOJUIEpa.

Tpeb6oBanus k 0hopMIICHHIO OTYETA 0 1aOOPATOPHOU paboTe

[To xaxxaoi maGopaTtopHOW paboTe BBIMOJNHACTCS OTAEIBbHBIN OTYeT. TUTYIBHBIA JHCT
opopmisieTcss B COOTBETCTBHM C ImabioHoM (oOpas3nom) mpuBeneHHbIM Ha caiite ['YAII
(www.guap.ru) B pazzaeine «CeKTop HOpMaTHUBHON TOKyMeHTauuu». TekcToBble U rpadudeckue
MaTepuanbl 0opMIIAIOTCS B COOTBeTCTBUU ¢ AedcTByrommMu ['OCTamu u TpeGoBaHUSMH,
npuBeneHHbiMU  Ha cadte ['YAIl (www.guap.ru) B pazgene «CeKTop HOPMAaTHBHOM
JOKYMEHTALI.

B snextponnsix pecypcax ['YAIlI mnpeacraBieHbl METOJUYECKHE YKa3aHUS K
BBITNIOJIHEHUIO JabopaTopHbix pabot: EmmzapoB B.H., Homumze A.H. «lludpossie cuctemsr
aBTOMAaTHU3alMM U ynpasieHus». Yacts 1, 2019.

B snextponnsix pecypcax ['YAIlI mnpeacraBieHbl METOOUYECKHE YKa3aHUS K
BBITNIOJIHEHUIO JabopaTopHbix pabot: EmmzapoB B.H., Homumze A.H. «lludpossie cuctemsl
aBTOMAaTHU3alMM U ynpasieHus». Yacts 2, 2020.

11.3. Meronuueckue yka3aHus A1 00YYaIOIIMXCS 10 MPOXOKACHUIO CAMOCTOSTEILHON
paboThI

B Xozie BBINIOJHEHUSI CaMOCTOSITEIbHON paboThl, 00YJaIOUIUIiCS BBIMOJHACT PadoTy IO
3aJJaHUI0 M TIPU METOJUYECKOM PYKOBOJICTBE IpENojaBaTeist, HO 0e3 ero HemoCpeaCTBEHHOTO
y4acTusl.



Jns oOyyaromuxcs Mo 3a0yHOH (opMme OOydeHHs, caMOCTOATENbHAas paboTa MOXKET
BKJIIOYATh B C€0sI KOHTPOJBHYIO paboTy.

B mpouecce BBIMONHEHUS CaMOCTOSATENBHOW paboThl, y oOydaromierocsi GopMHUpyeTcs
1esecoodpa3Hoe IIaHUPOBaHKUE PabOvYero BpeMeHH, KOTOPOe MO3BOJISET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHMHM M CHCTEMAaTHU3aLMU MPUOOpETaeMbIX 3HAHUH, 00ECIeYMBaeT BBICOKHMA
YPOBEHb YCIEBAEMOCTH B TMEPUOJ] OOydYeHHs, TOMOTaeT TOJYYUTh HAaBBIKH IOBBIIICHUS
podecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepuallaMd,  HANpaBSIOIMIMMU  CAMOCTOATENBHYIO  paboTy
00YUaIOITUX CSSIBIISTFOTCSL:

—  y4eOHO-METOANYECKUN MaTepHal 1Mo TUCIHILIHNHE;

— METOJIMYECKHE YKa3aHUS MO BBIMOJIHEHHIO KOHTPOJIBHBIX PadoT (1 00ydyaromuxcs
10 3204HOM (hopme 00ydeHus).

11.4. Meronuueckue yKazaHusi JUIsI OOYYaIOIIMXCS IO TPOXOXKACHUIO TEKYILETro
KOHTPOJISL YCIIEBAEMOCTH.

Texkymuii KOHTPOJIb YCIEBAEMOCTH IPEAYCMAaTpUBAECT KOHTPOJb KAauecTBAa 3HAHUMN
oOyJaromuxcs, OCyIIeCTBISIEMOr0 B TEUCHHUE CEMECTpa C IIEJbI0 OLEHUBAHUS XO/a OCBOCHUS
JUCLUIUINHBI.

B cepemune cemectpa B paMKax IPOBEACHHUS TEKYLIEr0 KOHTPOJS YCIEBA€MOCTH,
KaKJOMY CTYZIEHTY, B BBIJCIEHHOE BpEMs Ha JIEKIIMOHHBIX 3aHATHUSX, NPEAOCTABISIETCS AN
pelLIeHns TeCTOBas 3a/1a4a, KOTOPYIO CTYAEHT JOJDKEH PEIINTh B TeueHue 20 MUHYT.

11.5. Meronnueckue ykazaHus [Uid OOy4arolUXcs MO MPOXOXKACHUIO MPOMEKYTOUHON
aTTeCTallHU.

[Ipomexxyrounass  arrectanst  oOyyaromuxcst — HpeAyCMaTpUBaeT  OLICHUBAHUE
MIPOMEKYTOYHBIX ¥ OKOHYATEIBHBIX PE3yJbTaToB 00ydeHHs 1o aucuuruinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — (opma OLEHKM 3HAHHWH, MOJYYEHHbIX OOydalomMMcs B Ipolecce
M3yYeHHs BCeW MUCLMIUIMHBI MM €€ YacTH, HABBIKOB CaMOCTOSITEIbHON pabOThI, CIIOCOOHOCTH
NPUMEHATh MX JJIs pEeIIeHUs NPAaKTUYEeCKUX 3a7ady. DK3aMeH, KaK IpaBWiO, MPOBOJUTCSA B
NEpUO/ 3K3aMEHAIMOHHOW CECCMM UM 3aBEpIIaeTCsl aTTeCTAllMOHHON OIICHKOH «OTIMYHO»,
«XOPOIIO», «YIOBIETBOPUTEIIEHOY, «HEYIOBIECTBOPUTEIHLHOY.

— 3auyeT — 3T0 (hopMa OLIEHKU 3HAHUH, MMOJYYECHHBIX OOYUYAIOIIMMCS B XOJ€ U3y4CHHS
y4eOHOM IUCIUITUHBI B LIEJIOM HIIM IPOMEKYTOUHAas (10 OKOHYAHUU CEMECTpPa) OLIEeHKA 3HAHU
00Oy4aromuMcs 0 OTIENbHBIM pa3esiaM AUCLUUILIMHBI ¢ aTTECTAIlMOHHON OLIEHKOM «3auTeHO»
WIN «HE 3a4TEHO».

— nmuddepeHpoBaHHbIi  3a4eT — 3TO ¢opMa OIEHKUA 3HAHWHA, TOTYyYCHHBIX
oOyJaromumcs pH U3y4eHUH TUCHUIUIMHBI, IPU BBHIMIOJIHEHHH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-HMCCIIE0BATENBCKUX PA0OT U MPOXOXKIACHUN MPAKTUK C aTTECTAIMOHHOM OLIEHKOM
«OTIUYHOY, «XOPOIIIO0Y, KyJOBIECTBOPUTEIHHOY, «HEYIOBICTBOPHUTEIHHO.

CuctemMa OLEHOK NPHU IMPOBEICHUU IMPOMEKYTOUHOH aTTECTAIlMM OCYIIECTBISETCS B
COOTBETCTBUU C TpeboBanusMu Ilonmoxkenuit «O TekymieM KOHTPOJE YCIEBAEMOCTH H
NPOMEXYTOUHOHM arrectanuu cryfaeHToB ['YAIIL, oOyuaromuxcst MO HpOrpaMMbl BBICIIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOM CHCTEME OIIGHKM KadecTBa Y4eOHOH paboThI
ctynentoB B ['YAIDy.



Jluct BHeCeHHU U3MEHEHUH B pab0Ovyro MPOTrpaMMy JHCHIUTUIUHEI
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