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AHHOTAIU

Hucuumnuna «L{udppoBele cuUCTeMbl aBTOMAaTHU3allMM W YHPABJICHUS» BXOAWUT B
o0Opa3oBaTeNbHYI0 TPOTPaMMy BBICIIETO 00pa3oBaHusi — TMporpammy OakamaBpuara IO
HanpasieHuto noarotoBkw/ crnenuanbHocTd 09.03.01 «MHopMaTHKa W BBIYUCITUTEIbHAS
TEXHUKa» HarpaBlieHHOCTH «KOMIBIOTEpHBIE TEXHOJIOTUH, CHCTEMBl U CeTH». JucrumiuHa
peanuzyetcs kapenpoit «Ne44y.

JlucuunurHa HaleneHa Ha (GOpMHUpPOBaHUE Y BBIMTYCKHHUKA CIETYIOLUINX KOMITETECHIHA:

INIK-1 «CnocobeH OCyIIECTBIATh KOHIENTyalbHOE, (PYHKIIMOHAIBHOE U JIOTMYECKOE
MIPOEKTUPOBAHKE CHCTEM CPEIHET0 M KPYIMHOTO MaciTada ¥ CIOKHOCTI

[1IK-7 «CrnocobeH BBIMOJIHATH pa3pabOTKy TEXHMYECKHX JOKYMEHTOB, aJlpeCOBAHHBIX
CMELUANUCTY IO HH(POPMAIIMOHHBIM TEXHOJOTHUSIM»

CopnepxaHue NUCHMILIMHBI OXBAaThIBACT KPYr BOIPOCOB, CBSI3aHHBIX C pa3pabOTKOMl H
NPOCKTUPOBAHMEM CHUCTEM YIpaBJIeHHUS Ha ©0a3e MPOMBIIUJICHHBIX MPOTrPaMMHUPYEMbIX
JIOTUYECKUX KOHTPOJUIEPOB (M3ydarloTcsi OCOOEHHOCTH paboThl B rpaduyeckux cpenax
POrPaMMHPOBAHUS, OCOOCHHOCTH IHM(POBOTO YIPABIEHUS TEXHOJOTHMYECKHM MPOIIECCOM,
JTMCKPETH3alUs aHAJIOTOBBIX CUTHAJIOB, IIM(POBBIC KOMMYHHUKAIIMHU B YIIPABICHUH MPOIIECCaMH,
IPOTPaMMHPOBAHUE CHCTEM PEAJIbHOTO BPEMEHM, CHCTEMHYIO MHTETPalliio) U obecreueHueM
paboThl B pealbHOM BpPEMEHU CUCTeM cOopa, 0OpabOTKH, OTOOpaXKEHHS W apXUBUPOBAHMSA
uHpopManuu 06 00bEKTE MOHUTOPUHTA WK YIPABICHHUS.

[IperoaBanne IUCHMILIMHBI TpPEAyCMaTpUBAET cCleAyiomme (OpMbl OpraHU3alMU
yueOHOTro Tpolecca: JIEKIUH, J1a0opaTopHble padOThl, CAMOCTOSITeNbHAs paboTa 00yJaromerocs.

IIporpaMMoii JUCHUIUIMHBI NPELYCMOTPEHBI CIEAYIOIIME BUIbl KOHTPOJSA: TEKYILUMM
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUYHAsI aTTecTalys B hopMe dK3aMeHa.

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

SI3bIK 00yUYEHUS IO JUCIUILINHE «PYCCKUUN »



1. TlepeuyeHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS 10 TUCIUILIIMHE

1.1. Lenu npenosaBaHus JUCLMIIINHBI

M3yuuTh OCHOBHBIE aCIEKTHI pa3pabOTKH HUGPOBBIX CHUCTEM YIPABICHUS, B MEPBYIO
ouepelb S aBTOMATH3allMM MPOMBIIJICHHBIX mporeccoB. Ilomydyenue cTyneHTamMu
HEOOXOAMMBIX 3HAHUN M HABBIKOB B 00JacTH pa3pabOTKH IU(PPOBBIX CUCTEM aBTOMATH3aLUU U
yrpaBieHUs Ha 0a3e NPOMBIIUICHHBIX MPOrPaMMHPYEMBIX JIOTUYECKHX KOHTPOJUIEPOB H
oOecrieyeHuss pabOThl B pealbHOM BpPEMEHH CHCTeM cOopa, o0paboTKH, OTOOpakeHUs M
apXuBHUPOBaHUSA MHPOPMALUK 00 00bEKTe MOHUTOPHHTA WK ynpaBieHUs. OCBOUTh METOJHUKY
ONTUMAJILHOTO BBIOOpA ammapaTHBIX CPEJACTB JUIS 3aJaHHOTO TEXHOJIOTHYECKOTO Mpolecca U
nporpammupoBanue I1JIK Ha rpaduyeckux si3pikax mexayHapoaHoro crapaapra IEC 1131-3
(MK 1131-3).

JlucuuiuiiHa TpeaHa3HayeHa JUIsi  M3YYeHHS HOBBIX TEXHOJIOTMH MPOEKTHPOBAHUS
U(PPOBBIX CUCTEM YIPABICHUS TEXHOJOTHUECKUMH MPOIECCaMU, JJISl aHAIN3a CYILECTBYIOLINX
[IAKETOB MPOTrPAMMHOTO OOECIEYEHHUs, IOJIy4YeHHs] HaBBIKOB BBHIOOpA DJIEMEHTOB CHCTEMBI
yIpaBieHUs ¥ pabOThI ¢ TaKeTaMu IporpaMM Beaymux npoussoaurenei IIJIK.

1.2. JlucuumnuHa  BXOIUT B COCTaB  4acTd, (opMupyeMod  ydacTHHUKaMH
o0pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeIbHOM MPOrpaMMBbl BeICIIET0 00pa3oBaHus (Janee —
OII BO).

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

B pesynbraTe M3ydeHUs AUCHUILIUHBI O0YYarOIUIiCs TOJDKEH o0Najarh 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 1OCTHKEHUS
HauMEHOBaHHUE
KOMITIETEHIINH KOMITIETEHIIUN
KOMITIETEHIINH
[1K-1 Cnoco6en
[TK-1.3.1 3HaTh TpeOOBaHUS, METOIBI
OCYILECTBIIATh
KOHLENTYaIbHOTO IPOEKTUPOBAHUS
KOHLENTYalbHOE,
I1K-1.VY.1 ymetsb pa3pabarbiBaTh TEXHUKO-
(byHKIMOHATBHOE U
ITpodeccuonansHbIe HKOHOMHYECKOE 000CHOBaHHE

JIOTHYECKOE
KOMIIETEHIIUH I1K-1.B.1 BiageTh HaBBIKAMU OMMHMCAHUSA

MIPOEKTUPOBAHUE
CHCTEMHOI'0 KOHTEKCTA U IPAaHUI] CUCTEMBI;

CHCTEM CpPEIHEro U .
HaBBIKAMHU OTIPENICIICHUS KITIOUEBBIX CBOMCTB

KpYITHOTO Macitada .
CHCTEMBI, OTPAaHUYEHUI CUCTEMBI
U CIIO)KHOCTH

I1K-7.3.1 3HaTh OCHOBBI TEOPUH CUCTEM U
CHUCTEMHOI'0 aHaJIN3a; 3HaThb MHCTPYMEHTBI:
cpezacTBa ais Habopa TeKcTa (TeKCTOBBIH
npoueccop, XML-penakrop), cpeacTa

[1K-7 Criocoben
MOJITOTOBKH I'pa)UueCKUX CXeM, CPEICTBA

BBITIOJTHSTh
6 BU3YaJIbHOTO OTIMCAHUsI OM3HEC-TIPOIIECCOB
pa3paboTKy K 1
TeXHIYOCKIX -7.Y.1 yMeTh aHATH3UPOBATH TEXHUIECKYIO
[Tpodeccronanbubie OKVMCHTOR JOKYMEHTALHMIO, U3BJIEKATh U3 HEE CBEIICHHUS,
KOMITETEHITHH ;[;[ zMCOBaHHI:IX HEOOXOIUMBIC JUISl PEIICHUS TTOCTABICHHOM
P 3a7ja4M; COCTaBIIATh 000O0IIEHHBIE OITUCAHUS
CHEIHAITUCTY TIO .
SIBIIGHUH, TIPOIIECCOB, OOBEKTOB yIpaBiIeHUs 03
MH(POPMALMOHHBIM
WCIOJIb30BaHUS MaTEMaTHIECKOTO anmapara u
TEXHOJIOTUSIM

CHelUaIbHON TePMHUHOJOTUH; UCTIOIB30BATh
MaTeMaTUYeCKUil anmnapar Jjsl ONHCaHUs
SIBIIGHUH, TIPOIIECCOB, OOBEKTOB YIPABICHUS
IIK-7.B.1 BnameTs HaBLIKAMU COCTABJICHUS




onucanus WHHOPMAMOHHON WK
MaTEMATHYECKON MOJEITN

2. Mecrto aucuuniaunsl B cTpykType Ol

JlucuuminHa MokeT 0a3upoBaThbCs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJatOIUMHCS
IIPU U3YYEHHUH CIAEAYIOUIMX AUCLIMILINH!
«Teopust aBTOMaToOBY;

—  «OTKpBITbIE CUCTEMBI»;

—  «CXeMOTEXHHUKA;

—  «MogenupoBaHuey;

—  «Opranuzanus 9BM u BEIYUCIUTENBHBIX CUCTEMY;

—  «IIporpamMmMupoBaHue Ha si3bIkax AccemOnepay.

3HaHus, TOJIydeHHbIE NPU HM3YYCHUH MaTepuaja AaHHOM IUCLUUIUIMHBL, MMEIOT Kak
CaMOCTOSITEJIBHOE  3HA4€HHME, TaK M  HCIOJB3YIOTCS IpPU  TMOJATOTOBKE  BBIITYCKHOMN
KBaJTM(HUKAIIMOHHON paboThl OakaiaBpa.

3. OOBeM U TPYTOEMKOCTh TACIUTUIAHBI
Jlanuele 00 o0meM o0beMe IUCHUIUIMHBL, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOMN
paboThI MO AUCIUILTUHE (M pacHpeesieHHe 3TON TPYAOEMKOCTH MO ceMecTpaM) MPeCTaBICHbI B
Tabnure 2.

Tabnuua 2 — O6beM U TPYI0EMKOCTh AUCIUILTMHBI

TpynoemMkocTs 110
Bun yuebnoit paboThl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKkocmap OuUCYUNIUHDL, 5/ 180 5/ 180
3E/ (4ac)
U3 nHux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHule 3anamus, BCEro yac. 34 34
B TOM YHUCJIE:

nekuuu (JI), (vac) 17 17

npaktuyeckue/cemunapckue 3ansatus (I13),

(dac)

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

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

JK3aMeH, (Jac) 45 45
Camocmoamenvnas paboma, Bcero (4ac) 101 101
Buo npomesicymounoii ammecmayuu: 3a4er,
mudd. 3ader, sk3amen (3auer, dudd. 3ay, JK3. JK3.
DK3.%%*)

X3

IIpyuMedanue: kaHmMmaTCKUI SK3aMEH

4. CopepxaHue TUCHUTUIMHBI
4.1. PacnpeneneHue TPyJOEMKOCTH TUCIUILTAHBI IO pa3jiesiaM U BUAAM 3aHSITHIA.
Pa3nensl, TeMBI JUCIUITLINHBL U UX TPYAOEMKOCTh MPUBEEHBI B Ta0IUIE 3.

Tabnuia 3 — Pa3gensl, TeMbl JUCIMILTNHBI, HX TPYAOEMKOCTh

Pazpenbl, TeMbI JUCIUILTHHBL Jexumn | 113 (C3)| - JIP KII CPC
’ (gac) (gac) (uac) (uac) (gac)
Cemectp 7

Paznen 1. OcobeHHOCTH IU(PPOBOTO YIIPABICHUS ‘ 2 ‘ ‘ ‘ ‘ 20




poleccamMmu
Tema 1.1. Ilpumepsl 3amau  ympaBieHHA
nporeccaMu

Tema 1.2.. Moaenu, npuMeHsi€MbI€ B yIIPaBICHUU
Tema 1.3.KomnoneHTs! uurepderica Mexay
IIPOLIECCOM H YIIPABIISIIOIIMM KOMIIBIOTEPOM

Paznen 2. Apxutekrypa nporpaMMHUpyeMbIX
nornyeckux koHtposepos (IJIK)

Tema 2.1. AnroputM paboTBl M H3OIUPYIOLIHE
6apoepsl B [TJIK

Tema 2.2. TexHonornueckue si3pIKu

Tema 2.3. Unarepdeiice B [IJIK

Pasnen 3. IIporpaMmMupyemsle pene
Tema 3.1. Cepus nmpogykros LOGO!
Tema 3.2. IIporpammuposanune LOGO! 2 7 16
Tema 3.3. Meroaguka TOCTPOEHUS MpOrpaMM
ynpasieHus Ha sizbike FBD

Paznen 4. CemeicTBO MPOMBIIIIEHHBIX
MHTEIIEKTyalnbHbIX ycTpoiicTB 1-7000 ICP DAS
Tema 4.1. HTemIeKTyaIbHbIe MOAYJIM BBOJA/BBIBOAA

1-7000

Tema 4.2. Cuctema koman Mmomyiei 1/0. 2 8 15
Tema 4.3. IIpoMBIIJIEHHBI MpOrpaMMHUpPYEMBII

koHTpoiiep ICP DAS

Tema 4.4. HucTpymeHTanbHas cpena pa3paboTKu
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

npuknaaseix mporpamm ais [1JIK Ha si3pIkax craHaapra
IEC 61131

Pasnen 6. CucteMbl aBTOMATH3AUHA 30aHUAN

Tema 6.1. MHTepdeiickl 1 TPOTOKOJBI ISl TOMAIIHEH
aBTOMAaTH3AIUN

Tema 6.2. Cetn aBTOMATHU3ALMN 3TaHUH

Pasnen 7. IIporpaMMupyeMble TOTHYECKHE
KOHTPOJLIIEPBI

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

Tema 7.2. TlporpammupoBanue ITJIK KOYO DL
05/06.

Tema 7.3. IIporpammupoBanue TUIK
MITSUBISHI ELECTRIC FX 3U

Hroro B cemectpe: 17 17 101

Hroro 17 0 17 0 101

[IpakTudeckass TOJArOTOBKA 3aKJIIOYAETCS B  HEMNOCPEACTBEHHOM  BBIMOJIHEHUHU
oOyJaroIMMHUCST ~ ONPEAENECHHBIX  TPYIOBBIX  (YHKUMH, CBA3aHHBIX C  Oya;ymei
npo(hecCHOHATBHON 1EATEIbHOCTHIO.

4.2. CopaepxaHue pa3iesioB U TEM JEKIUOHHBIX 3aHITHI.
Copep:xanre pa3esioB U TeM JEKIIMOHHBIX 3aHITHI MPUBEACHO B TabnwuIie 4.




Tabnuia 4 — ConepkaHue pas/ieNoB U TEM JISKIIMOHHOTO KA

Howmep paszaena

HaszBanue u conep:xanue pa3aeiioB U TEM JEKIIUOHHBIX 3aHATHI

1

Tema 1.1. IIpumepsl 3a1a4 ynpaBiaeHUs IPOLECCAMH.
VYnpasneHue nmpoueccoM B peanbHoM BpeMeHH. [Ipumep — mpece
JUId IUIACTHKA. YIPaBJIEHHE HAa OCHOBE IOCJIEI0BATEIBHOTO
IIPOrpaMMHpPOBAaHMsS U IpepbplBaHUM. KpuTHuHBIE 1O BpeMeHH
IIPOLIECCHI.

Tema 1.2.. Monenu, npuMeHs€MbIE€ B YIIPaBICHUH.

Tunsl mogenell. OCHOBBI MOJENUPOBAHUSA JAMHAMUYECKUX
cucreM. HenpepblBHbIE U JUCKPETHBIE MOJENHM JAMHAMUYECKUX
cucTeM. YIPaBIsieMOCTh U HAaOII01aeMOCTb.

Tema 1.3.Komnonentsl wuHTepdeiica MEXIy MpoOIEccoM H
YIPaBISIOUIMM ~ KOMIIbIOTEpoM. buHapHble, 1udpoBbie U
aHAJIOTOBbIE  JaTUMKU. lcHoMHUTENbHBIE  MEXaHU3MBI C
AJIEKTPONPHUBOJIOM U THEBMATHUYECKUM YIPABICHUEM.

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

Tema 2.2. TeXHOJIOTUYECKHUE SI3BIKU.

OcHoBBI rpau4ecKoro IIPOrPaMMHUPOBAHUS. 31K
(GYHKIMOHATBHBIX OJIOKOB. SI3BIK PENeHHO JTOTHKH.

Tema 2.3. Untepdoeiicer B IIJIK.

Ilepexon  OT  LEHTPAJIM30BAHHOM K  paCHpecIICHHOU
apxutektype. CTpykTypa ®  NOpuUHOMI  pabOTHl  IIMH.
[TocnenoBarensuble uHTEpGeiicet RS-232, RS-422, RS-485.
CpaBHenne  mapameTpoB.  IlpumeHeHne  TpuUCTaOMIBHBIX
aneMeHToB. Ctanmapt npomslinuieHHoM cetu CAN.

Tema 3.1. Cepus npoaykroB LOGO!.

Amnmnapartsbie Bepcun LOGO! u ux coBmectumocts. MoynbHast
u cereBas koHurypaumu LOGO!. Pexumbsl  paboThl.
KoMMmyrannonnsle BozMoxHOCTH Moayineit LOGO!.

Tema 3.2. IIporpammuposanne LOGO!.

S3pikn  mporpammupoBaHus. COEIUHUTENBHBIC  JJIEMEHTHI.
Crnenuanbuble QyHKIMM W uX npuMmeHenue. Co3gaHue H
KOH(QUTYpUPOBAaHHE  JOMOJHUTENBHBIX  (QYHKIHMH.  BwiOop
pexxuma nporpammupoBanus.  Pabora ¢ IIO LOGO!Soft
Comfort. Pexxumbl TecTUpOBaHHMS U OTJIAJKA TNPOTPaMM B
LOGO!Soft Comfort.

Tema 3.4. Meroauka NOCTPOEHHS NPOrpaMM YIPAaBIEHUS Ha
a3pike FBD.

Monens ugppoBoro apromara. @ukcarusi OKOHUYAHUS COOBITHS B
nporpamme ynpasieHus. OnpeeneHre BpeMEeHH! IUKIIA.

Tema 4.1. UnTemiekTyanbHble MOAYNM BBOAA/BbiBoa [-7000.
@OyHKIIMOHAIBHOE HAa3HAYCHHUE YCTPOMCTB CBS3M C OOBEKTaMHU
ynpasieHus. CTpykTypHas cxeMa Mojaynei. [anbBaHMueckast
pas3Bsizka B Moayasax. Hactpoiika KOHpHUrypauuu MOIYIsS JUIS
pabotel B ceru. [IpUHIMOHANBHBIE 3JIEKTPHUECKHE CXEMBI
6a30BbIX MOTYIIEH.

Tema 4.2. Cucrema xomann moayneit /0.

[Tapamerpsl HacTpoek Moayneil. [Iporpamma HacTpoek Moaysnen




/O DCON Utility PRO.®opMar naHHBIX HpH CUUTHIBAHUU
COCTOSIHUSL MOJtynel quckpeTHoro I/O. @opmar W TUITBI KOMaH/I.
Pexxumbl paboThl 1BOMHOrO croposkeBoro Ttaiimepa. Cerb 0e3
KoHTpoJutepa. Mcnonb3oBanue LabVIEW nns moctpoenus cetu
¢ moaymsimu [-7000.

Tema 4.3. IIpomblnuieHHbIH nporpammupyemslii kouTposuiep ICP
DAS.

Crpykrypa ©6a3oBoro koutpoiuiepa [-7188. Omnepanmonnas
cucrema MINIOS7. Iloptel /O u npumepsl UX UCHOJIB30BaHMUSL.
Kontpomiep  Robo-3140.  Onementst cetu. Cetb ¢
KOHTpoJutepamu. Hactpoliku ceTu.

Tema 4.4. UnctpymenranbHast cpeaa paspabotrku SoftLOGIC
GOOD HELP.

Coznanue mporpaMMbl Juisi KOHTpoJsuiepa Ha s3pike FBD.
[Tpumeps! HCIIOJIB30BaHUE AUCKPETHBIX M aHAIOTOBBIX OJIOKOB B
nporpamMmax ympaBieHusi. PeanbHble u  BHpTyanbHbeie 1/O.
BHenpeHne BHPTYyalbHBIX 2JIEMEHTOB. Pexumbl  oTnanku
mnporpamMM. HacTpoliku mnapamMeTrpoB I PEXUMOB OTIAIKH,
TECTUPOBAaHUS W 3alUCU IporpaMMmbl B KoHTpoJuiep. Cpena
pazpaborku YMU. Hactpoiiku COM cepaepa.

Tema 5.1. CemelicTBo s13p1k0B MOK.

Kowmnonents! crangapra IEC 61131. XapakTepuctuka s3bIKOB
CTaHJapTa.

Tema 5.2. OcHOBBI S3bIKa PENEHHON JIOTHKU.

bazoBble moHsATHA. PeneliHasg TEXHOJIOrMsS B YIPaBICHUU
nporeccamMu. PacmmpenHass OuTOBas JIOTMKA.  DJIEMEHTHI
IIPOrpaMMHUPOBAHMSL.

Tema 5.3. I'paduueckue cpensl pa3pabOTKHU MPUKIATHBIX
nporpamm i [IJIK Ha s3pikax ctanpapra IEC 61131.

Cucrema mnporpammupoBanuss u ucnonHenus  CODESYS.
Texuonorust [SaGRAF. OG630op cucrem cOopa HaHHBIX U
ynpasienuss SCADA. CraHpapT B3auMOJCUCTBUS MEXKIY
nporpaMMHbIMH KomnioHeHTamu OPC.

Tema 6.1. HWarepdelickl M MPOTOKOJNBI Ui JIOMAIIHEH
aBTOMAaTHU3alUH.

[Tporokon momamineit apromaTu3anuu X 10 u ero MoauduKaIuu.
Kommnonentsl mnporokosa X10. Ilpumep wucnonb3oBaHUs
npotokona X10 B Poccun. Unrepdeiic Wiegand. DnaemeHTHI
uHTepdeiica cxem i-Button

Tema 6.2. CeTut aBTOMATU3AIUHN 3TaHUHN.

Cucrema pacnpenenieHHOro MHTeiekTa U TexHosjorus LON.
Apxurektypa npoueccopa Neuron. BHyTpeHHss cTpyKTypa y3i1a
cetru LonWorks. CneumanusupoBannsiii 536k Neuron-C.
Cucrema aBromMaTu3anuu 3maHuii  Ha Oa3e cetu BACnet.
O60bektel BACnet. TlaTeHT MO 3J€KTPOHUKE 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 mnoctpoeHus
nporpammsl Ha si3bike RLL/

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




Ilaker

FX 3U

IIPOrpaMMHUPOBAHUS
Hactpoiiku mnapamerpoB Cucremsl NporpaMMHUpPOBaHUS IS
CBSI3U KOHTPOJUIEpaMH U rpaduueckoil nanenso Weintec.

Tema 7.3. Ilporpammuposanue IIJIK MITSUBISHI ELECTRIC

DirectSOFT6

(memo-Bepcus).

Enunas cpena nporpammupoBanus iQ Works ans MogynpHBIX 1
KOMIaKTHBIX KOHTpoJuiepoB cepun FX u Q/A.

4.3. Ilpaktuyeckue (CEMUHAPCKUE) 3aHATUS

TeMmbl npakTHUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TA0IUIIE 5.

Tabnuia 5 — [IpakTudeckue 3aHITHS U UX TPYJOEMKOCTh

W3 Hux No
Ne | Temsbl npaktnueckux | PopMsl IpakTUYECKUX | TpymOEMKOCTb, |IPAaKTUYECKOH |pas3zeiia
/1 3aHATUN 3aHSATUN (dac) MOJTOTOBKH, | JHUCIIHIT
(dac) JIMHBI
Y4eOHBIM IJIaHOM HE MPETYCMOTPEHO
|
Bcero
4.4. JlabGopaTopHbIe 3aHATHS
Tembl 1a00PaTOPHBIX 3aHATHH U UX TPYIOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Tabnuna 6 — JIabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue 1abopaTopHbIX paboT TPyROCMKOCTS, | MPAKTHHECKOH | pasaeiia
/1 (dac) MOJTOTOBKH, | JHUCIIHII
(dac) JIMHBI
Cemectp 7
ITocTpoeHue cucTeMBI yIIpaBIeHUs 3 3 1
|| TEXHOJIOTHYECKHM NPOTECCOM Ha Oaze
" | nporpammupyemoro pene LOGO! unu OBEH
11P200
2. | Pa3paboTka mporpaMMsl yripaBieHUs 3 3 2
TexHojoruyeckum npoueccom aiast LOGO!
nnu OBEH I1P200 Ha si3p1ke FBD
3. | Pa3paborka UMMU Ha ocHOBE CeHCOpPHOM 2 2 3
mauenu Weintek s LOGO! win OBEH
11P200
4. | UccnenoBanne Habopa KOMaH] 2 2 4
MHTEJUIEKTYaJIbHBIX MOIYJICH BBOIa/BBIBOIA
cepun [-7000
5. | Pa3paboTka nporpamMmbl ypaBiIeHHS 3 3 4
TeXHOJorn4eckum npoueccom ans I[TJIK
«ROBO» na sa3sixke FBD
6. | Pa3paboTka nporpaMmbl ynpaBiIeHHS 4 4 4
TEXHOJIOTUYECKUM IIPOLIECCOM Ha A3BIKE
peneitHoit noruku st TIJIK
OBEH/Siemens/Mitsubishi/Koyo
Bcero 17 17




4.5. KypcoBoe mpoeKkTupoBaHKe/ BEITIOTHEHUE KYPCOBOU pabOThHI
Y4eOHBIM IJIAHOM HE TIPETyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIXCs
Bunpl camocTosATensHOM paboThl U €€ TPYI0OEMKOCTh IPUBEACHBI B Tabiuie 7.

Tabnuma 7 — Bunsl camocTosiTensHON paboThl U €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocTosTenbHOM paboThI

yac yac
1 2 3
N3yuenue TeopeTrueckoro mMaTepuaa 29 29

nuctumuinHbl (TO)

Kypcosoe npoexrupoanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3) 2 2

Brimosnnenue pedeparta (P)

[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaeMoctu (TKY)

Jomamnee 3ananue (/13)

KonTtpospshsie paboTsl 3a0uHiKOB (KP3)

IToaroroBka Kk IpOMEKYTOUYHON

atrectaiuu (I1A) 10 10

Bcero: 101 101

5. [lepeueHb y4eOHO-METOIUIECKOTO 0OECIICUCHUS
ISl CAMOCTOSITENIbHON PaboThl 00yJaroIUXCs O JUCUUIUIHHE (MO/IYIIIO)
VY4ebHO-MeTOANYEeCKHE MaTepHalibl Ul CaMOCTOSTEIbHONM paboThl OOYydYalOIIMXCSl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3AaHUI
[lepedyeHpb nevaTHBIX U AJIEKTPOHHBIX YUEOHBIX W3/IaHUH MTPUBEJICH B TaOIUIIE §.
Tabnuna 8— IlepeueHb MeYaTHBIX U AJICKTPOHHBIX Y4EOHBIX U3/1aHUMI

KomiecTBo 3K3eMILIApOB B
Mudp/
URL anpec bubnuorpaduyeckas ccpuika oubmoTeke
(KpoMe 3JIEKTPOHHBIX SK3EMILTSIPOB)
004(075) YrprtomoB, Esrennii [TaBnosuu.lludpoas 74
Y27 cxeMoTexHuKa : yueOHoe mocobue / E. I1.
YrproMoB. - 2-¢ u3n., nepepad. u gor. - CII6.
: BXB - Ilerepbypr, 2007. - 782 c.
621.396 3uarauHoB, Cepreit 50
3-59 Wnbuy (pod.).CxemoTexXHUKA
TEJIEKOMMYHUKALMOHHBIX YCTpOHCTB [Tekcr]
: yae6nuk / C. U. 3uataunos, T. A. CyeruHa,
H. B. IloBapenkun. - M. : Akanemus, 2013. -
368 c.
004.3(075) | Henenun, ITaBen HukonaeBuy. OCHOBBI 64
H 42 MUKpONpo1iecCOpHO TeXHUKHU [Tekcr] :
yuebnoe noco6ue / I1. H. Henenun. - CIIO. :
Wzn-so 'YAIL 2013. - 63 c.




681.5 [[Iummapes, B. FO. OcHoBbI 20
I 65 aBTOMaTHYECKOro ynpasiieHus [ Teker] :

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

7. IlepeueHb 3IEKTPOHHBIX 00PA30BATEIBLHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTn «IHTepHeT»
IIepeuyenn JJIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB MH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOW ceTH «VHTepHeT», HEOOXOMUMBIX JUIsI OCBOCHHS JUCIUILIHHBI
npuBeeH B Tabmuie 9.

Tabmuma 9 — IlepedeHb »BIIEKTPOHHBIX O0pa3oBaTENbHBIX PECYPCOB HH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetu «HTepHEeT
URL anpec HaumenoBanue

http://znanium.com/bookread2.php?book=555979 | Texuuueckue cpeacTBa aBTOMAaTU3ALUH U
yrpasieHus: YueOHoe nocodue / Llumios
O.B. - M.:HUIl UH®PA-M, 2016. - 396 c. -

http://freecomputerbooks.com/Automating- Hugh Jack Automating Manufacturing

Manufacturing-Systems-with-PLCs.html Systems with PLCs September 12, 2010

http://www.razym.ru/79485-programmiruemye- | 9. [1app - [Iporpammupyembie

kontrollery-rukovodstvo-dlya.html KOHTPOJUIEPBL: PYKOBOJACTBO JIJIsl HHKEHEPA.
2007

8. IlepeueHb MH()OPMAITMOHHBIX TEXHOJIOTUI
8.1. Ilepedyenr mporpaMMHOr0 OOeCHeueHHs, HCHOIb3YyeMOro IpPH OCYIIECTBICHUH
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUIITHHE.
[lepedyeHpb UCTIONB3yEMOTO MTPOTPAMMHOTO obecrieueHus npeacTasieH B Tabuuie 10.

Tabnuna 10— [lepeyens nporpaMMHoro odecreyeHus

Ne n/nt HaumenoBanue
1 GOOD HELP. I'paduueckast ”HCTpyMeHTaJIbHas cucTema uia pa3padotku ACY.
Bepcus 2.0
2 LOGOSoftComfort7
8.2. Ilepeuenn MH(POPMAIIMOHHO-CIPABOYHBIX CHCTEM,UCTIONIb3YEeMbIX npu

OCYIIIECTBIEHUH 00pa30BaTEIHLHOTO MPoIiecca MO AUCIUILITHHE
[lepeueHp HCMOMB3YeMBIX WH(MOPMAIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
Tabimue 11.

Tabnuua 11— Ilepeuens HHPOPMAITMOHHO-CIPABOYHBIX CUCTEM

Ne o/ HauMmenoBauue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 06a3a
CoctaB MarepHalbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOW [UJISI  OCYIIECTBICHUS
00pa3oBaTeNLHOTO MpoIiecca Mo NUCIUIUINHE, IPECTaBleH B Tabnuiel?2.

Tabnuia 12 — CoctaB MaTepraIbHO-TEXHIUUECKON 0a3bl

Ne HanmenoBanue cocTraBHOM 4acTu Howmep aynuropun
/1 MaTepHUaTbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOTUMOCTH)




1 | MynpTuMenuitHas JIEKIMOHHAS ay JUTOPUS bEM a.32-04

MynbsTuMeIuiiHAas JIEKIUOHHAS ayIUTOPUS bM a.22-10

3 | CrnenuanusupoBanHas gabopatopus «IIpoMBIIIIEHHBIX BM a.22-13
MHUKPONPOIIECCOPHBIX TEXHOJIOTUII»

10. OuenouHble CpenCcTBa AJIs IPOBEACHUS IPOMEKYTOUHON aTTecTalluu
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUIA NPOBEIEHUS IPOMEKYTOYHOM aTTECTALUU
oOyyaromuxcs Mo JTUCUUIUIMHE TpUBeAeH B Tabmnuie 13.
Tabnuua 13 — CocraB OLIEHOYHBIX CPEACTB ISl IPOBEICHUS TPOMEKYTOUHOM aTTeCcTaIllu

Buz npomexyro4Hoi arrecTauuu IlepedyeHb OLICHOUHBIX CPEACTB
DK3aMeH Cnucok BOIpoCOB K SK3aMEHY;
DK3aMeHaIlMOHHbIE OUJIIETHI;
3anaumy;
TecTsl.

10.2. B kauyecTBe KpUTEpUEB OLEHKH YPOBHS CHOPMHPOBAHHOCTU (OCBOCHHMS)
KOMIETEHIIMH 00ydJalonMMuCS MPUMEHSETCs 5-0ajuibHas IIKajia OLEHKHA c(HOpMUPOBAHHOCTH
KOMIIETEHIINH, KoTopas npuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET HCIIOJIb30BATHCS
100-6ayutbHast  mKana  MOIYNbHO-PEHTHMHIOBOM  CHUCTeMbl  YHHMBEpPCHTETa,  IpaBUia
HCII0JIb30BAHUSI KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJBbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuua 14 —Kpurepuu onieHKH YpOoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUI

Or1eHKa KOMITETEHITHI

XapaKTeprCTHKA C AHHBIX Ki i
5-0auIbHas IIKaja paKTepu (opmupos IX KOMIIETEHLIMI

— oOydaronuiics TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPAMMHBIN
MaTepHal;

— YBEpEHHO, JIOTUYHO, ITOCIIEA0BATEIBHO M IPAMOTHO €0 M3JIaraer;

— ONUPAsCh HA 3HAHUS OCHOBHOM M JIONOJHHUTEIBHON JHTEPATypHI,
TECHO MPHUBSA3BIBAECT YCBOCHHBIE HAYYHbIEC TIOJIOKEHHS C TIPAKTUUYECKOM
JeATeIbHOCTBIO HAIIPABJICHUS;

— yMeJI0 000CHOBBIBAET M ApPTyMEHTHPYET BBIABUTaEMbIE UM HUJICH;

— JielaeT BBIBOJBI U 0000IIEHHS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIEMAIN3UPOBAHHBIX MMOHATHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00yYarouuiicss TBEPIO YCBOWII MPOTPAMMHBINA MaTepuai, TPaMOTHO U
[0 CYIIECTBY H3Jara€T €ro, ONUpasCh Ha 3HAHUA OCHOBHOM
JUTEpaTypHl,

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUYHOCTEM;

— YBA3BIBAET YCBOCHHBIC 3HAHUS C IPAKTUYECKOW JESITEIBHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MTOJIOKEHUS;

— JielaeT BBIBOJBI U 0000IIEHHS;

— BJIAJIEET CUCTEMOM CNIEIMATIN3UPOBAHHBIX OHSATUI.

«XOPOLIO»
(Ga4YTCHO»

— 00y4JaroUiicss yCBOMJI TOJBKO OCHOBHOHM NMPOrpaMMHBIN MaTepual,
[0 CYIECTBY M3JIaraeT €ro, ONupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypHL;

— JIOMyCKAeT HECYIIECTBEHHBIE OIIMOKN U HETOUHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B TNPAKTHUYECKOM NPUMEHEHUH 3HAHUH
HaIpaBJICHUS;

— cnabo apryMeHTHpYeT Hay4HbIE MOJIOKEHHUS;

— 3aTpyaHseTcs B (POPMYIMPOBAHUU BBIBOIOB M 000OIICHHUI;

— YAaCTUYHO BJIAJICET CUCTEMON CHEIMAIM3HPOBAHHBIX MOHATHI.

«yIOBJIETBOPUTEIILHOY
<«GAYTEHO»




OLeHKa KOMIETEHUHH XapakTepucTrka COpPMHUPOBAHHBIX KOMITETEHIUI
5-OatbHas IKaia PAKTEp P
— oOydarouiics He YCBOWJ 3HAYUTEIbHONH 4YacTH MPOrPaMMHOIO
MaTepHana;
— JIOTyCKaeT  CYIIeCTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
«HEYIOBJIETBOPUTEIILHOY 6 .
HE 3AUTCHOY paccMOTpeHHH MPOoOJIEM B KOHKPETHOM HalpaBJICHUH; 3
— MCIIBITHIBACT TPYIHOCTH B MPAKTHUYECKOM MPUMEHEHNUHN 3HAHMIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHUS,;
— He (JopMYIHPYET BBIBOJOB U 0000IICHHIA.
10.3. Tumnossle KOHTPOJIbHBIE 33AHNS WU UHBIE MaTepHAJIbI.
Bomnpocs! (3amaun) 1i1st 5K3aMeHa rpeicTaBieHsl B Tadmure 15.
Tabnuma 15 — Bonpocs! (3agaun) ams K3aMeHa
Kon
Ne n/m [lepeyens BompocoB (3aau) AJis SK3aMeHa
MHAMKATOpa
[lepeuncanTh OCHOBHBIX HPOMBIIIJICHHBIX KOHTPOJIJIEPOB U
1 I1K-7.3.1
SCADA-cucrem.
[lepeuncanTh BUIBI IPOMBIIIJICHHBIX MUKPOTIPOLIECCOPHBIX
2 P ARLIP . POTIPORECCOp MK-7.3.1
ceTel.
Onwucath CTPYKTYpY M MPUHIMIT JCHCTBUS H30JIUPYIOIINX
3 IK-1.3.1
6apnepos B PLC.
4 Omnwucarb CTpYKTYpy CTPYKTypy coBpeMmeHHbIX PLC. I1K-7.3.1
5 Omnwucatp anroputm pabotst PLC. I1K-1.3.1
6 [ToctpouTs 6azoByto cxemy ympasieHus nuranuem PLC u MK-1.Y.1
OIKCATh NPUHIHUN €€ PabOTHL T
7 Omnwmcath cTpaTeruio MOHTaxa 1eneit BBoga/BoiBosa B PLC. I1K-7.B.1
JlaTp ompeneneHue MOHATUS «UCTOYHHK» U «IIPUEMHHK» B
8 I1K-1.3.1
PLC.
9 Omnwucarsb cemelicTBo ornyeckux moaynei LOGO u ux K-1B.1
TEXHUUYECKNE XaPAKTEPUCTUKH. e
10 [TpuBectu knaccudukanuio Mmoayneit paciupenuss 8 LOGO u K-1B.1
UX TEXHUYECKHUE XapAKTEPUCTUKH. e
OmnucaTh OCHOBHBIE TPUHLIUIIBI S3bIKa (PYHKIIMOHATBHBIX
11 IK-1.3.1
610K0BBIX fuarpamm — FBD.
12 [Tepeuncantp 6510Kku U cnenranbabie Gyakmmuu B LOGO. I1K-1.B.1
Omnwucath METOIbI TPOrPAMMHUPOBAHUS M OTPAHUYCHUS B
13 APLHPOTPAMMED P MK-1.3.1
LOGO.
14 Haznauenue coe JUHUTENBHBIX DJIEMEHTOB B s3bIKe FBD. IIK-1.B.1
15 Meroauka noctpoeHus nporpamm Ha sissike FBD. IIK-5.Y.1
16 OmnucaTe MEXaHU3M 3JIEKTPUUECKUI 0JHOO00pOTHBIN - MDO- K-1B.1
16 1 cxeMbl IOJKII0YEHNUS IPU PYYHOM YIPABICHUHU. e
17 [Toctpouts cxemy noakmouenuss MO30-16 k LOGO u ROBO. | TIK-1.B.1
MarHuTHBIH IycKaTelb U CXEMbl CIOJIB30BAHUS B 33/1a4ax
18 Y 8 TK-1.B.1
YIIPaBIICHHSL.
19 HcnonuurensHblii MexanusM ¢upmel Hefele u cxems! ero MK-1.B.1
MOAKJIIOUEHUS IPU PYYHOM YIIPaBJICHHH. e
Opranu3anys ynpasJieHHUs ¢ UCIIOJIb30BaHHEM
20 p 1 YT N TK-1.3.1
ITHEBMOYCTPOMCTB.
21 Cxema nogximrouennst Mexanusma Hefele k LOGO u ROBO. IIK-1.B.1
22 Cewmeiicto 1-7000. I1K-1.3.1
23 Juckpernsie monynu cepuu [-7000. I1K-1.3.1
24 Ha3znauenue cuctemsl koMana B moaynsax 1/0. I1K-1.B.1




25 CropoxeBoii Taiimep B Moayssix 1/O. I1K-1.B.1
2 Crpyxrypa Mmoayns 1-7041, npuHiumn paboThl U CXEMBI €T0 K-1.B.1
MO JIKJTIOYEHUSI.

27 Crpyxrypa Mmoayns 1-7042, nmpuHuumn paboThl M CXEMBI €T0 K-1.B.1
IO IKITIOYEHUS
28 Crpyxrypa Mmoayns 1-7050, mpuHImI paboThl M CXEMBI €T0 K-13.1
MO JIKJTIOYEHUSI.

29 Crpyxrypa Mmoayns 1-7065, mpuHIuI paboThl M CXEMBI €T0 K-13.1
MO JIKJTIOYEHUSI.

30 Crpyxrypa Mmoayns 1-7017, mpuHIumn paboThl M CXEMBI €T0 K-13.1
MO JIKJTIOYEHUSI.

31 ITpumeps! mMpoMBIIUIEHHBIX ceTel Ha 6a3e cemeiicta [-7000. | TIK-1.B.1
32 CocraB u HazHayenue nporpamMm Good Help. I1K-1.3.1
33 ITporpammupoBanue BupTyanbHbix U pusnyeckux I/O B FBD. | TIK-1.V.1
[TocTpouTh npoMbILIEHHYIO ceTh Ha 6aze LOGO s
34 . IK-1.V.1
MOAKJIIOUEHUS TpexX ycTpoiictB MDO-16.

[TocTpouTh NpoMbILIEHHYIO ceTh Ha 6aze LOGO s
35 . IK-1.V.1
MOJIKIIIOYEHUs IBYX ycTpoiictB MDO-16 u ogHoro Hefele.

36 IIpompbiieHHsIN BHEApsieMblil KoHTpoJiep ROBO-3140. I1K-1.3.1
[TocTpouTh NpoMBbILIIIEHHYIO ceTh Ha 0aze ROBO-3140
37 ucnonb3ys moaynu 1-7041,I-7017, 1-7042 nns noaxmouenuss | TIK-1.V.1
nByx ycrpoiictB MDO-16 u ognoro Hefele.

[TocTpouTh npoMbILIIIEHHYIO ceTh Ha 0aze ROBO-3140
38 ucnoub3ys moaynu I-7041,1-7065 ans noAKIOYEHHS IBYX MK-1.V 1

ycrpoiictB MDO-16 u onnoro Hefele. o
39 CewmeiictBa koHTpOsuIepoB PLC ¢upm Siemens u Koyo. K-13.1
Bomnpocs! (3anaun) st 3ayera / aud¢. 3auera npeacrapieHsl B Tadnuie 16.
Tabmuma 16 — Bonpocs! (3agaun) nnst 3adera / qudd. 3adera
Kon
Ne i/t [Tepeuens BompocoB (3amay) auis 3aueta / qudd. 3adera HHKaTOpa

Y4eOHBIM IJIaHOM HE MPETYCMOTPEHO

[lepeyenp TeM A KypCOBOTO TMPOEKTHPOBAHUS/BBIOJHEHHUS KypCOBOH pabOTHI
npecTaBieHsl B Tabnuie 17.
Tabnuua 17 — IlepeueHs TeM 7151 KypCOBOTO MPOEKTHPOBAHNS/BBITIOIHEHUS] KypCOBOMl pabOTHI

Ne /i [TpumepHbIi TepeyeHb TeM JUIsl KypCOBOTO TPOEKTUPOBAHUS/BBITIOTHEHUS
j KypCOBO# pabOThI
Y4eOHBIM IJIAHOM HE MPETYCMOTPEHO
BOHpOCLI AJie TPpOBCACHUA HpOMe)KYTOqHOﬁ arrecCtalluu B BHUAC TCCTUPOBAHHUA

npecTaBieHbl B Tabmuie 18.

Tabnuua 18 — [IpumepHblil mepeueHb BOPOCOB ISt TECTOB

Ne n/nt IIpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB Kon
) HHIUKATOpa
1 K xaxomy knaccy s3biku nporpammuposanus [TJIK FBD u RLL? I1K-7.3.1

A) K knaccy yHuBepcaibHbIX 53bIKOB; B) K Kilaccy mpoMBIIITIEHHBIX;
C) K knaccy texnosnornueckux; /1) K knaccy rpagudeckux.




2 Yro npexcrasisieT coboi nporpamma Ha si3biky FBD? I1IK-7.B.1
A) Cxemy anroputma; B) JlpeBoBuanyto ctpykrypy; C)
Kommyranmonnyto cxemy.

3 [TuTaroniye HanpspkeHUe JUIsl MHTEIEKTyanbHbIX pene LOGO. IIK-1.B.1
A) 110/230 V AC/DC; B) 12/24 V AC/DC; C)110/230 V AC/DC, 12/24
VAC/DC; 1) 10-30 V AC.

4 KoMMyTannoHHasi cxema COCTOMT U3 ...... IK-1.3.1
A) CoenMHUTEIbHBIX 3JIEMEHTOB, 0JI0KOB M ¢3s13eii; B) BxooB,
BBIXO/IOB, JIOTHYECKUX 371eMeHTOB; C) Tpurrepos, CYETUYHKOB,
TEKCTOBBIX COOOIIICHUIA.

5 ITuTaronue HanpspkeHue 1uist anemenTos cepuu 1-7000. IIK-1.B.1
A) 230 V AC/DC; B) 12/24 V AC/DC; C) 10 —30 V DC.

6 Cetp Ha MUKpocxeMax iButton siBisiercst IK-1.3.1
A) JIByxmpoBoanoii; B) OnmnonpoBoanoii; C) HTerpupoBaHHOI.

7 Jiis moakmoueHus ycrpoiictea MD0O-16 k LOGO Heob6xoaumo. . .. [IK-1.B.1
A) 4DI u 2DO; B) 2DI u 2DO; C) 4 DI u 1DO.

8 Jns moakmoueHus yerpoiictea Hefele k LOGO nHeoOxomumo.. .. [IK-1.B.1
A) 1 DI u 4DO; B) 2DI u 2DO; C) 4 DI u 1DO.

9 Anroputm pabots! [1JIK oTHOCHTCS K KiTaccy..... IK-1.3.1
A) Tlapamnensubix; B) [locnegoBarensusix; C) Hukanmdyeckux.

10 Kakue cetn ucnonp3yroT ceTeBO€ MUTAIOLIEE HAIPsKeHNe? IIK-1.B.1

A) C ucnoan3zoBanue nporokoJa X10; B) Ha 6a3e mpotokona LAN;
C) Ha 6a3e nmporokosia KNX.

11 IIporpamma Ha s361ke FBD BbInosinsiercs ...... IK-1.3.1
A) Cnpaa HaneBo u cBepxy BHU3; B) CieBa HalpaBo U CHU3Y BBEPX;
C) Cuesa Hanpaso u ceepxy BHu3; /1) [locienoBarensHo.

12 B nporpamme edchart.exe makera Good Help nmeercs ..... IK-1.3.1
A) Opnun pexuM smymsinuy; B) JIBa pexxuma smymsiuun; C) Tpu
peKUMA IMYJISIIHHU.

[lepeyeHbp TeM KOHTPOJBHBIX pabOT MO AUCHUUIUIMHE OOYJAIOMIMXCS 3a04HOM (HOpMBI
oOyueHus1, IpeCcCTaBIeHbI B Ta0muie 19.

Tabnuua 19 — IlepeueHb KOHTPOJILHBIX paboT

Ne /it IlepeyeHb KOHTPOJIBHBIX paboT

He npenycmorpeno

10.4. Metonnyeckue  MaTepuainbl,  ONPEICNAIOIIAE  MPOLEIYypbl  OLIEHWBAHUS
MH/IMKATOPOB, XapaKTepU3YIOMIMX JdTambl (OpPMHUPOBAaHUS KOMIIETEHIM, CcoOJepXKaTrci B
JOKaIbHBIX HOpPMaTUBHbIX akTax ['YAII, periaMeHTUpyrOmMX MOPSIIOK U IMPOLEnypy
MIPOBEACHUS TEKYILEro KOHTPOJS YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTaIl O0yJarommxcs
I'VAIL

11. Meronuyeckue yka3aHus A 00YJarOUIXCs IO OCBOCHUIO JUCLIUTUIMHBI

11.1. Meronuyeckue yKa3zaHus s OOy4yalOIIMXCS 1O OCBOCHHUIO JICKIIMOHHOTO
Marepuana

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTMYECKH CTPOUHOE, CUCTEMHOE,
riy0oKoe U SICHOE HW3JIOKEHHWE ydeOHOro marepuana. HasHaueHuWe COBPEMEHHOHW JIEKIIMU B
pamMKax JUCIHIUTMHBI HE B TOM, YTOOBI MOJIy4UTh BCIO MH(POPMAIUIO TIO TEME, & B OCBOCHHH
(GyHIaMEHTAIBHBIX TPOOJIEM TUCIUIUIMHBI, METOJOB HAYYHOTO TO3HAHUS, HOBEHIINX
JOCTHKEHUM HAyYHOW MbICIM. B yueOHOM Mpoliecce JIEKIHS BBITIOJHIET METOJOJIOTHIECKYIO,




OpraHU3allMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMHU. JIeKiusi pacKpbIBaeT MOHATUHHBINA ammapar
KOHKpETHOM 001acTu 3HaHusA, €€ MpoOJIeMbl, JaeT IeNbHOE MNpEACTaBICHHWE O IMCLUIUIMHE,
[IOKA3bIBAET B3aMMOCBS3b C IPYTUMHU JUCLHUIIIINHAMMU.

[InanupyemMble pe3yabTaThl IPU OCBOCHUH 00YUYaIOIIMMHUCS JICKIIMOHHOTO MaTepuaa;

— TIIOJIYy4CHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3AHHBIX 3HAHWUM, YpPOBEHb
KOTOPBIX OIPEIENISECTCS LENEBOM YCTAHOBKOU K KaXI0¥ KOHKPETHOU TEME;

— MOJIyYEHHE OTIbITa TBOPUYECKOH pabOTHI COBMECTHO C MPETIOIaBaTENIEM;

— pa3BuTHE TOPO(ECCHOHATBHO-/ICTIOBBIX  KauyecTB, JIIOOBM K TpPEAMETYy H
CaMOCTOSITEJIBHOIO TBOPYECKOTO MBIIICHHUS.

— MOSBJIIEHUE HEOOXOMMOr0 HHTEpeca, He0OX0AUMOTO Il CAMOCTOSATEIILHONU PadoTHI;

— TIIOJIYy4CHHME 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM U TEXHUKH H O
MIPOTHO3€ MX Pa3BUTHUS HA OJIMDKANIIINE TOMbI;

— HAy4YuTbCAd METOIUYECKH O0OpadaThiBaTh MaTepuasl (BBIACNATH TJABHBIC MBICIH M
MIOJIOKEHUSI, TPUXOAUTh K KOHKPETHBIM BbIBOJAM, IOBTOPATH MX B  pa3iIM4YHBIX
¢bopmynHupoBKax);

— MOJIy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOIMMBIX TEPMUHOB U TIOHSATHI.

JIEKUMOHHBIM MaTepuall MOXET COIPOBOXKAATHCA JAEMOHCTpPALMEN CIIAIOB U
UCTIOJb30BAHMEM PAa3/aTOYHOrO MaTepuana TNpH MPOBEIACHUU KOPOTKUX JUCKyCcCUH 00
0COOEHHOCTSIX IPUMEHEHHS OTJCNIBHBIX TEMATHK 0 JUCLUTUIHHE.

CrpykTypa npeaocTaBiacHUs JEKIMOHHOIO MaTeprana:

—  H3noxeHue TeOpETUUECKUX BOIIPOCOB, CBSA3aHHBIX C PACCMATPUBAEMOU TEMOM

—  Omnucanue anmapaTHbIX M IPOrPpaMMHBIX CpPEICTB, METOJOB U aJlrOPUTMOB,
NPUMEHSEMBIX JUI pELIeHHs 3ajady M0 pa3paboTKe IM(POBBIX CHUCTEM ABTOMATH3ALUH H
YIPABJICHUs PEAIbHBIMU TEXHOJOTHYECKUMHU IIPOLECCaMU

—  O06001eHne U3I0KEHHOTO MaTepraa

—  OTBeTsl HAa BO3HUKAIOLIME BOMPOCHI 110 TEME JIEKLIUU.
JleKIIMOHHBIN MaTepHaj COMPOBOKAATHCS JeMOHCTpanuei 00pa3noB npoMbinuieHHbIx [TJIK.

11.2. Meronuveckue yka3aHus Uil OOyYaroIIMXCsS MO BBINOJIHEHUIO J1a00OPaTOPHBIX
pabot

B xoxe BwimosHeHHs J1a0OpaTOpHBIX paboT oOyyaromuicss MOOJKEH YriayOuTh u
3aKpPENUTh 3HAHMS, NMPAKTUYECKUE HABBIKM, OBJIAJCTh COBPEMEHHOM METOIAUKONM M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(PHUKAIIMOHHONW XapaKTEepPUCTHKOW OO0Yydaroierocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT U3 KCIEPUMEHTAIBbHO-NMPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOM YaCTed U KOHTPOJIBHBIX MEPOIIPUATHUM.

BrimonHenue mabopaTtopHbIX paboT 0OydaromuMCs SIBISIETCS HEOThEMJIEMOW YacThIO
U3yYeHHs] TUCHMIUIMHBI, ONpeAensieMOl YydueOHbIM IIJJAHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIuM peIIeHrE CIeIyIONIMX OCHOBHBIX 33714 00y4aroerocs:

— TpHOOpETeHHWE HABBIKOB HCCIICAOBAaHMS MpPOIECCOB, SIBICHUH M  OOBEKTOB,
M3y4YaeMbIX B paMKax JaHHOW JUCLUIUIUHBL;

— 3aKpeIuieHHe, pa3BUTHE U JAETAIM3aLUs TEOPETHYECKHX 3HAHUM, MOJYYEHHBIX Ha
JCKIHSIX;

— MOJIy4YeHHE HOBOM MH(OPMAINH 110 U3y4aeMOW AUCHIUILINHE;

— T[pHOOpETeHHWE  HABBIKOB  CAMOCTOSITENBHONM  paboTel ¢ JabopaTOpHBIM
00OpyZ0BaHUEM U TPUOOPaAMHU.

3amanue ¥ TpeOoBaHUA K IPOBEACHUIO JIA0O0OPATOPHBIX PadOT

Jlis  BBITIONHEHUS  JIA0OpATOPHBIX  pabOT  CTYIASHTY TNPEIOCTaBISAETCS  CXeMa
TEXHOJIOTHYECKOTO Tpollecca, W (PUKCUPYIOTCS 0a30BBIE DIIEMEHTHI POU3BOJICTBEHHOTO
nporecca. Kaxmas maGopatopHas paboTa COCTOUT U3 TEOPETUISCKON U MPAKTHUECKON JacTew.
JlJiss BBITIOTHEHHS MPAKTUYECKOW YacTH 3a CTYIEHTOM 3akpervisieTcss pabouee mecto. Ha




AJIEKTPUYECKON cXeMe paboyero mMecra M300paKeHbl CETEBbIe KOMIIOHEHTBI, Ha 0a3e KOTOPBIX
COOUPAIOTCS] MOJAETH CUCTEM YIIPABIICHHS.

Kaxxgomy cTyneHTy BbIOaeTcss WHAMBUAYyATbHOE 3aJlaHUE CO CXEMOU peasbHOro
MIPOM3BOJICTBEHHOTO Tpoliecca. [lepen mpoBeneHueM JabopaTopHOM paboThl OOydaroemMycs
clieyeT BHUMATEIHHO O3HAKOMHUTBHCS C METOIWYECKHMMH YKa3aHHSMH 10 €€ BHITIOJHEeHHI0. B
COOTBETCTBUU C 33aJJaHUEM OOYUYAIOIIUNCS CHHTE3UPYET HAOOP BXOJHBIX M BBIXOJIHBIX CUTHAJIOB
JUIS TIPOEKTUPYEMOM CHCTEMBI YIpaBJICHHUS M Jajliee aJanTUpPyeT STOT HabOp CHUTHAJOB K
KOHKPETHOMY MPOMBIIIJIEHHOMY — TIpOrpaMMUpyeMoMy  KOHTpolepy. Jlamee, cryaeHT
pa3pabaThiBacT CTPYKTYPHYIO CXEMY CHCTEMBI YIPABJICHHS, MPOTPAMMy YIIPABICHUS Ha S3bIKE
rpaduyecKoro MporpaMMHUPOBAHUS, HACTpauBaeT pabodyee MeCTO ISl 3alKCU, TECTUPOBAHUS U
OTIAJKU TporpaMMbl.  Pe3ympTaT paboOThl MPOrpaMMbl TIOKAa3bIBAaeT TMPEIMOJaBATEII0 U
3alUIIAET OTYET 10 JabopaTopHOil padore.

Crpykrypa u opma oTdera o 1a6opaTopHoit paboTe

Otuer o mabopaTopHOW paboTe MOJDKEH BKIIOYATh B Ce0S: TUTYIBHBIM JIHCT,
(hOpMYITUPOBKY 3aJaHMs, TECOPETUUCCKHUE TOJIOKEHHUS, TAOJIHIy BXOIHBIX/BBIXOHBIX CHUTHAJIOB
IIPOEKTUPYEMOM CHCTEMBI yIIpaBlIeHUs ¢ NpuBs3Ko K peanbHomy IIJIK, cTpykTypHyto cxemy ¢
y4ETOM THIIA 33IaHHBIX CXeM TEXHOJOTUYECKUX YCTPOUCTB U TUTOB Beix010B [TJIK, pacmedarky
MPOrPaMMBI YIIPABIICHUS I KOHTPOJUIEpa.

Tpeb6oBanus k 0(hopMIICHHIO OTYETA 0 1aOOPATOPHOU paboTe

ITo xaxxaoi mabopaTtopHOi paboTe BBIMOJNHACTCS OTAEIbHBIM OTYeT. TUTYIBHBIA JHCT
opopmisieTcss B COOTBETCTBHU C ImabioHoMm (oOpas3nom) mpuBeneHHbIM Ha caiite ['YAII
(www.guap.ru) B pazzaeine «CeKTop HOpMaTHUBHOM TOKyMeHTauuu». TekcToBble U rpadudeckue
MaTepuanbl oGopMIIAIOTCS B COOTBeTCTBUU ¢ AedcTByrommMu ['OCTamu u TpeGoBaHUSMH,
npuBeneHHbiMU  Ha cadte ['YAIl (www.guap.ru) B pazgene «CeKkTop HOPMAaTHBHOM
JOKYMEHTALI.

B snextponnsix pecypcax ['YAIlI mnpeacraBieHbl METOJUYECKHE YKa3aHUS K
BBITNIOJIHEHUIO JabopaTopHbix pabot: EmmzapoB B.H., Homumze A.H. «lludpossie cuctemsr
aBTOMAaTHU3aluM U ynpasieHus». Yacts 1, 2019.

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

11.3. Meronuyeckue yka3aHus A1 00YJaloIMXCs M0 MPOXOKACHUIO CAMOCTOSATEILHON
paboThI

B Xozie BBINOJHEHUSI CaMOCTOSITEIBHON paboThl, 00YJAIOUINIICS BBIMOJIHACT PadoTy IO
3aJJaHUI0 M TIPU METOJUYECKOM PYKOBOJICTBE IpENoaBaTeist, HO 0e3 ero HemoCpeICTBEHHOTO
y4acTHsl.

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

B mporiecce BBITIONHEHUSI CaMOCTOSATENBHON paboOTh, Yy oOydaromierocs (GhopMupyercs
1es1ecoodpa3zHoe IIAaHUPOBaHKUE PabOvYero BpeMeHH, KOTOPOe MO3BOJSET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHMM M CHCTEMAaTHU3alMU NPUOOpETaeMbIX 3HAHUH, 00ECeyMBaeT BBICOKHMA
YPOBEHb YCIIEBAEMOCTH B NEpUOJ OOYyYEHHs, IOMOTAaeT TIOJIYYUTh HAaBBIKH ITOBBIIICHUS
podecCHOHATEHOTO YPOBHSL.

MeroauyeckuMHu ~ MaTepuallaMd,  HANpaBSAIOIMIMMU  CaAMOCTOATENBHYIO  paboTy
00yUaIOITUX CSSIBIISTFOTCSL:

—  y4eOHO-METOJANYECKUN MaTepHal 1Mo TUCIHILINHE;

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



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

Texkymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMAaTPUBAECT KOHTPOJb KAauyecTBAa 3HAHUMN
oOyyJaromuxcs, OCyIIeCTBIIEMOr0 B TEUCHHUE CEMECTpa C IIEJbI0 OLEHUBAHUS XO/a OCBOCHUS
JUCLUIUINHBI.

B cepenune cemecTpa IpOBOJUTCS TEKYIIMM KOHTPOJIb YCIIEBAEMOCTH, TAE KaXKIOMY
CTYACHTY B BBIJICJICHHOE BpEMS Ha JIEKLIMOHHBIX 3aHATUSX IPENOCTABISIETCA U PELIEHUs
TECTOBAas 3a7a4a, KOTOPYIO CTYJEHT JI0JKEH PEIUTh B TeueHue 20 MUHYT.

11.5. Meronnyeckue ykazaHUs [Uis OOy4arolIUXcs MO MPOXOXKACHUIO MPOMEKYTOUHON
aTTeCTallUu.

[Ipomexxyrounass  arrectanust  oOyyaromMxcst — HpeAyCMaTpHBaeT  OLICHUBAHHE
MIPOMEKYTOYHBIX ¥ OKOHYATEIBHBIX PE3yJbTaToB 00yueHHs 1o aucuuruinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — (opma OLEHKM 3HAHHWH, MOJYYEHHBIX OOydalolmMMcs B Ipolecce
M3y4YeHHs BCEW MUCLUIUIMHBI UM €€ YacTH, HABBIKOB CaMOCTOSITEIbHON pabOThI, CIIOCOOHOCTH
NPUMEHATh MX Ul PEIICHUs IMPAKTUYECKUX 3ajad. ODK3aMeH, KaK IPaBUJIO, IPOBOJIUTCS B
NEpPHOJT SK3aMEHAIIMOHHOM CECCHMM U 3aBEpIIAETCS AaTTECTALMOHHON OLEHKON «OTIMYHOY,
«XOpOILOY», KYAOBIETBOPUTEIBHO», KHEYIAOBIETBOPUTEIBHOY.

Cucrema OLEHOK IpU IPOBEAECHUU NPOMEXKYTOUHOW aTTECTAllUM OCYIIECTBIIAETCS B
COOTBETCTBUU C TpeboBanusMu [lomokenuit «O TekylmieM KOHTPOJE YCIEBAEMOCTH H
NPOMEXYTOUHOHM arrectanuu cryaeHToB ['YAIIL, oOyuaromuxcst MO HpOrpaMMbl BBICIIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOM CHCTEME OIIGHKM KadecTBa Y4eOHOH paboThI
ctynentoB B ['YAIDy.
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