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Annoramnus

Jucummmza  «lIporpammupyemele  NPOMBINUIEHHBIE  KOHTPOJUIEPBD»  BXOIWUT B
0o0pa3oBaTeNbHYI0 MPOTrpaMMy BBICIIETO 00pa3oBaHusi — TMporpammy OakajaBpuaTta IO
HarpaBjeHuto ToarotoBku/ crueruanbHOocTH 11.03.04 «ONEKTpOHMKA W HAHOXJICKTPOHUKAY
HarnpaBieHHOCTH «IIpoMblnuIeHHas NIeKTpoHUKay. JlucuuIuinHa peanusyercs kadeapoit «Ne23».

JlucuuiuinHa HaleseHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIOIMX KOMIIETCHIIUMI:

IIK-1 «CrnocobeH BBIMOJNHATH PACYET AJIEKTPOHHBIX MPHUOOPOB, CXEM M YCTPOMCTB
pa3IMYHOrO (PYHKIMOHAIHHOTO HA3HAYCHHS B COOTBETCTBUH C TEXHUUECKUM 3a/TaHUEM»

IIK-4 «Cnoco0GeH OCyIIeCTBIATh CKBO3HOE NMPOEKTUPOBAHHE LUPPOBBIX YCTPOUCTB ¢
UCIIOJIb30BAaHUEM TEOPHUH CIOKHBIX IIUPPOBBIX CUCTEM

CopepxaHue IOUCLMIUIMHBI OXBaThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C IOCTPOCHHUEM
CUCTEM IPOMBIIIJICHHONW aBTOMAaTU3alluH, a TaKXKe MPeAIoyiaraeT 03HaKOMIIEHHE C HEKOTOPBhIMU
IIPOCTBIMHA MOJEJSAMH CTaHIAPTHBIX MPOrPaMMHUPYEMBIX JIOTUYECKUX MOAYJEH MPOMBIIIIEHHON
aBTOMAaTHU3al1H.

[IpernonaBanne IUCHMIUIMHBI TMpEAyCMAaTpUBAET cCleAyroue (GopMbl OpraHu3aluu
y4eOHOTO0 TIpoIiecca: JISKIINH, TJAbopaTopHbIe PadOThI, MPAKTUIECKHUE 3aHATHUS, CAMOCTOSTEIIbHAS
paboTa oOyyaromerocs.

[IporpamMMoii AMCHMIUIMHBI HPETYyCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYIIHM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTecTalus B (hopMe IK3aMEHa.

OO6miast TpyJOEMKOCTh OCBOCHHS AUCIUIUIMHBI COCTABISICT 5 3ayeTHBIX eauHull, 180
4acoB.

S3bIK 00yUYEHUS 110 AUCIUTUIMHE «PYCCKUH »



1. TlepeueHb IIaHUPYEMBIX PE3YIBTATOB OOYUEHUS 110 AUCIUILTIHE

1.1. Ilenu npenomaBaHusi AUCUUTUIUHBI

[Ipennasnauenue nucuuiuiMHbl “TIporpamMmupyemble MPOMBIIIIEHHBIE KOHTPOJLIEPHI”
3aKJII0YAETCsl B O3HAKOMJIEHMH OO0ydYamomuxcs ¢ O0O0JacTAMU INPUMEHEHHs COBPEMEHHBIX
IPOrPaMMUPYEMBIX  JIOTUYECKMX  MOAYJIEM M INPOMBIIUIEHHBIX  KOHTPOJUIEPOB; €
(YHKIMOHAJIBHBIMH BO3MOKHOCTSIMU U METOAAMHU IPOTrPAMMHUPOBAHMSL

1.2. JlucuumiamHa  BXOOUT B COCTaB  4YacTd, (opMupyeMoW  y4yaCTHUKaMHU
00pa3oBaTeNbHBIX OTHOIIIECHUH, 00pa30BaTEeILHON MPOrpaMMBbl BBICIIIETO 00pa3oBaHus (1anee —
OIT BO).

1.3. TlepedeHb IIaHUPYEMBIX PE3YIBTATOB OOYUEHHUS MO TUCLMIUIMHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMU pe3ynbTataMu ocBoeHus OIT BO.

B pesynbrare u3ydeHHs AMCLUUIUIMHBI OOyYaroIMICS NOJDKEH o0JsafaTh ClEAYIOLUIMMHU
KOMIIETEHIIMSIMU WM UX 4YacTsAIMHU. KOMIETEeHIIMM U MHAUKATOPHI X JTOCTHKEHUS IIPUBEJICHBI B

Tabymue 1.

Tabmuua 1 — [TepeyeHb KOMIETEHIIMKA U MHIMKATOPOB MX JIOCTHKCHHUS

TEOPHHU CIIOXKHBIX
U(POBBIX CUCTEM

Konu
Kareropus (rpymma) Kox n HanMeHOBaHWE HHIMKATOPA JOCTIKEHHS
HAaUMEHOBAaHHE
KOMTIETEHITHH KOMIIETCHIINH
KOMIIETEHIINH
[1K-1 Cnocoben I1K-1.3.1 3HaTh NpUHLIMIIBI pacyeTa
BBITIOJTHSATH pacyer MapaMeTpPoOB U XapaKTEPUCTHK OTAEIIbHBIX
ANEKTPOHHBIX OJIOKOB aHAJIOTOBBIX M MU(PPOBBIX ITEKTPOHHBIX
MPUOOPOB, CXEM H puOOPOB.
CTPOMCTB [IK-1.V¥.1 yMeTb NpoBOAUTH OLIEHOYHBIE
[Ipodeccruonanbubie yerp Y POBOZ !
pa3IMYHOTO pacueThl XapaKTEpUCTHK AJIEKTPOHHBIX
KOMIICTCHITHH
(YHKIIMOHATBHOTO | IPUOOPOB.
Ha3Ha4YEeHUS B [TIK-1.B.1 BnageTh HaBbIKaMU MIPEACTABICHUS
COOTBETCTBUHU C PE3yJIbTATOB pacyeTa AMEKTPOHHBIX YCTPOUCTB
TEXHUYECKUM B BU/JIE Ta0IHIl, rpadUuecKuxX 3aBUCUMOCTEN U
3aJlaHuEM JUarpamMmm
[TK-4.3.1 3HaTh 371€MEHTBI TEOPUU CIOKHBIX
IU(POBBIX CUCTEM, OCHOBHBIE TIPUHITUTIBI
CKBO3HOT'O IPOEKTUPOBAHUS, MAPLIPYT
[1K-4 Cniocoben P P » Mapiipy
pa3paboTKU M BepUPHUKAINU ITUPPOBBIX
OCYIIECTBIISATH .
YCTPOMCTB.
CKBO3HOE o
ITK-4.Y.1 ymeTh NpoBOIUTH ONHUCAHUE MOJENEN
MIPOEKTUPOBAHHE
[Ipodeccruonanpubie HHPOBBIX U(POBBIX CXEM Ha MMOBEACHYECKOM S3bIKE,
KOMIIETCHITHH or I:)ﬁCTB . OCYIIECTBIISATH TIOJHBINA [IUKIT aBTOMAaTHYECKOTO
yerp MIPOEKTUPOBAHUS LU(DPOBBIX CXEM.
HCIIOJIb30BaHUEM

[1K-4.B.1 BnaaeTs cnenuain3upoBaHHBIMU
CHCTEMaMH aBTOMATH3UPOBAHHOTO
MPOSKTUPOBAHUS JIsI CHHTE3a JIOTHUECKHUX
CXEM, MOJICTTUPOBAHUS U BEpUPHUKAITIH
pa3paboOTaHHBIX TYEEK CXEM

2. Mecro nucuummHsl B cTpykType Ol
JuctunauHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyYaIONTUMUCS

IpY U3yYCHHUHN CIICAYIOUIMX JTUCIUITINH:
- « DJIIEKTPOTEXHUKAY,

- « CXCMOTCXHHUKA aHAJIOT'OBBIX 3JICKTPOHHBIX VCTDOﬁCTB»,

-  CXEMOTEXHHUKA UMITYJIBCHBIX U HI/IdJDOBBIX YCTPOMCTBY.




3HaHI/I$I, MOJIYUYCHHBIC IIpU H3YUCHUHW MaTCpUalia HaHHOﬁ JUCHOUIINIIMHBI, HMCIOT KakK
CaMOCTOATCIIbBHOC 3HAYCHUE, TaK U MOT'YT MCITIOJIB30BAaThCA IMPU U3YUCHUHN APYTUX AUCHUILINH:
- « QHEPreTUYCCKasd 3JICKTPOHHUKAY .

3. OOBEM U TPYTOEMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 0o0beMe AUCIUIUIMHBI, TPYJAOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHHUIUINHE (M paclpeaeNieHue 3TOH TPYIOEMKOCTH 110 CEMECTpaM) MPEACTABICHBI B
Tadmuie 2.

Tabnuua 2 — O6beM U TPYA0EMKOCTh TUCIUILTUHBI

TpynoemMkocTb 1o
Bun yue6HO# paboTh Bcero ceMecTpaM
Ne7
1 2 3
Oowan mpyooemKocmep oucCyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npakmuyeckoi no020mosKu 51 51
Ayoumopnuie 3anamus, BCETo 4ac. 68 68
B TOM YHUCIJIE:
nexumu (JI), (gac) 17 17
npaktudeckue/cemuHapckue 3ausatus (113),
34 34
(dac)
naboparopueie padboTsl (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (1yac)
9K3aMeH, (Jac) 45 45
Camocmosamenvnaa paboma, Bcero (4ac) 67 67
Buo npomesxccymounoii ammecmayuu: 3a4er,
mudd. 3ader, sk3amen (3auer, dudd. 3ay, JK3. OK3.
OK3.%%)

3 M
HpI/IMeanI/IC: KaHIUJAaTCKHUU 3K3aMCH

4. CopepxaHue JUCUUIUINHBI
4.1. Pacnpenenenue TpyJA0€MKOCTH JTUCHUUILIAHBI IO pa3feiaM U BUIaM 3aHITHIM.
Pa3nensl, TeMbl AUCHUILTHHBI U KX TPYAOEMKOCTh MPUBEIEHBI B TabmuUIE 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBI, X TPYAOEMKOCTh

Pasznensl, TeMBI TUCIATNIIINHEI Texuuy 113 P KII CPC
’ (gac) (C3) (gac) (gac) (gac)
Cemectp 7
Paznen 1. DnemenTHas 6a3a MPOMBIIUIEHHON 5 0 0 0 10

aBTOMATH3AIIHH.

Tema 1.1. O600menHas KoHpUrypanuu
MPOMBIIIUICHHON YIPaBJISIONICH CUCTEMBI.
Tema 1.2. O630p NpoAyKUIUHU BeXyIuX GUpM -
MPOU3BOAUTENEH TPOTPAMMUPYEMBIX MOTIyJIEH
MIPOMBIIIJICHHON aBTOMATH3aIUH.

Tema 1.3. TunoBsie GpyHKIIMU TPeOOpa30BaHUS
unpopmanuu B 11K,




Pa3nen 2. Iloctpoenue ycTpoicTB 6 20 17 0 40
MTPOMBIIIJICHHOM aBTOMAaTH3aIluy Ha Oa3e
CTaHJIaPTHBIX MPOTPAMMHUPYEMBIX MOIYJICH
cemericTBa Siemens LOGO.

Tema 2.1 OcHOBHEIE CBEACHHS O JIOTHYSCKHUX
MoxayJisix cemerictea Siemens LOGO.

Tema 2.2. IIporpaMmMupoBanue MoyJien
Siemens LOGO B cpeae LOGO! Soft Comfort.

KOHTPOJLIEPOB.

TTJIK.

Pa3nen 3. IIporpammupoBaHue IpOMBIIUIEHHBIX 6 14 0 0 17
Tema 3.1. UHCTpyMEHTBI IpOrpaMMHUPOBAHUS
Tema 3.2. UncTpymMeHTanbpHas cpena

nporpammupoBanus CoDeSys (Controllers
Development System).

Hroro B cemectpe:

17 34 17 67

Hroro 17 34 17 0 67

IIpakTHueckass MOATNOTOBKA  3aKIIOYaETCd B  HEMOCPEACTBEHHOM  BBINOJIHEHUU
00yYarOMKUMUCS OTIPEICIICHHBIX TPYIOBBIX (DYHKIINH, CBA3aHHBIX C OyAyIIen mpodhecCHoHATbHON

ACATCIIbHOCTBIO.

4.2. CopnepkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Copepxanre pa3esioB U TeM JIEKIIMOHHBIX 3aHATUN IPUBEICHO B Tabmnuiie 4.

Ta6mmma 4 — ConepkaHue pa3aeyioB U TEM JEKIIMOHHOTO ITUKJIA

Howmep paznena

Ha3zBanue u conepxaHue pas3aesioB U TEM JEKIIMOHHBIX 3aHATHI

1

Paznen 1. DnemenTHas 6a3a MPOMBIIIUICHHONW aBTOMAaTH3AIl1H.

Tema 1.1. O6001eHHAS KOHPUTYpALIMH TPOMBIIIIICHHOHN YIpaBiIstoIeit
CHCTEMBI.

[TpuHIHITBI TOCTPOCHUS PACTIPEACTICHHBIX MPOMBIIIIICHHBIX CHCTEM.
TurmoBsie TONOJIOTHH MPOMBIIIIICHHBIX CETEH: COSAMHEHUE TOUKA-TOYKA,
3Be3/1a, 001Ias IIIMHA, CETeBasi, KOJbIeBas (TIOCIeI0BaTEIbHAS),
uepapxudeckasi, MaTpHIHasl.

[IpomebrnnenHbie ceTeBbie TpoTokobl: RS-232, RS-485, ProfiBus, CAN,
ASInterface, [Ipombiienssiit Ethernet.

Tema 1.2. O630p npoayKuuu Beaymux GupM-ponu3BoauTeNneit
POTPaMMHUPYEMBIX MOJyJICH MPOMBIIIUIEHHON aBTOMAaTH3aIINH.
Wutennexryansubie pene. Siemens LOGO!, Rockwell Automation:
PICO, Micro810, Mitsubishi: cepust Alpha XL, Omron: ZEN, Moeller:
EASY, MFDTitan, Comat BoxX, OBEH: ITP110, ITP114.
[TporpamMMupyemBbIe JIOTHIECKHE KOHTPOIIIEPHI.

OBEH IIJIK150. Siemens — SIMATIC S5 u S7; Segnetics: Pixel2511,
smh2gi, trim5; Omron: CJ1, CJ2, CS1, CP1;

Mitsubishi: cepust Melsec (FX, L, Q); Rockwell Automation (Allen
Bradley): cepun ControlLogix, CompactLogix, Micro800.

Tema 1.3. TunoBsie pyHKIMHU TpeoOpazoBanus nHpopmarmu B [TK
I'OCT P 51840-2001. Tunosas cTpykrypHas cxema koHpuryparuu [1K.
OyHKIMOHAIBHBIC TPYIIIHI TPOrPAMMHPYEMbIX QyHKIUI. OYHKINU
uHTEpdeiica ¢ TaTINKaMU U UCTIOJTHUTEIBHBIMA MEXaHU3MaMH.
DJICKTPUYECKUE XapaKTEPUCTUKU BXOI0B M Bbix010B [1K.




[Toncucremsl nocienoBarenbHoro ynpasiaeHus. Ilogcucremst ¢
00paTHO# CBsA3BIO. 3a/1aUu JOTUYECKOTO yrpasieHus. KomOuHaTopHas
noruka. CoObITUiiHO-yTIpaBisieMast Toruka. CueT BXOIHBIX UMITYJIBCOB.
Cenexuus UMITYJIBCOB 110 JJIUTEIBHOCTH U YaCTOTE CIEIOBAHU.
VYerpoiicTBa ylpasisseMON 3a1€pKKHA UMITYJIbCOB. [Ioporossie
ycTpoiictBa. [lIMpOoTHO-UMITYIbCHASL, YACTOTHO-UMITYJIBCHAS MOTYJIALIAS.
Huddepenuuposanue. Ycunenue. aTerpupoBanue.

[{ux pa6ots! T1K.

Pa3nen 2. IloctpoeHue ycTpoiCTB IPOMBIIIIIEHHON aBTOMAaTHU3allUK Ha
0a3e cTaHIAPTHBIX IPOTPAMMHUPYEMBIX MOJTYJIEH ceMeicTBa Siemens
LOGO.

Tema 2.1. OcHOBHBIE CBEJICHHS O JIOTUYECKUX MOJYJISIX CEMENCTBA
Siemens LOGO.

Texunyeckue xapaktepucTuku. CTaHIApTHBIE CXEMbl BKIIIOUEHUSI.
CornpsikeHue ¢ JaTYUKaMU U UCTIOJIHUTEIbHBIMU YCTPONCTBAMU.
OYHKIMOHAIbHBIE BO3SMOKHOCTU U orpaHuyeHus. [Ipumepbl THITHYHBIX
MPUMEHEHUH JUIs pelIeHus 3a/1a4 aBTOMAaTU3all|H.

Tema 2.2. ITporpammupoBanue moayneit Siemens LOGO B cpene
LOGO! Soft Comfort.

bazoBeie mornueckue dhyHkuun Mmoayei cemeiictea LOGO!.
Crenmanpable QyHkuuu moaynen cemerictea LOGO!. Ludpossie
OJI0KH.

Peneitnpie 6moku. TaliMepsl. CueTunku. CueTdnk pabodero BpeMeHHU.
Cnasuroelil peructp. YactoTHbiil komnapaTop. ['eHepaTopsl UMITYJIHCOB.
AHasorosbie OJIOKH.

Yceunutenb. AHaTOTOBBIM KOMITApaTOp. Y IPaBIsIE€MbIil TeHEPATOP
JMHEWHO nU3MeHstomerocs Hanpsokenus. [IN-peryiarop.
[TapameTrpu3zanus 0;0K0B. BBIBOI TEKCTOBBIX COOOIICHHUH.

[Ipumeps! npumenenus moayieit LOGO! B IpOMBIIIUIEHHOCTH.

Paznen 3. IlporpammupoBaHue NPOMBILUIEHHBIX KOHTPOJIJIEPOB.

Tema 3.1. UncTtpymenTtsl nporpammupoBanus 11JIK.

Crangapt MOK 61131. fAzeiku MOK. IL (Instruction List) - accem6iep-
noxo0HsIH s13b1K, ST (Structured Text) - Pascal-mogoOHeiit 51361k, LD
(Ladder Diagram) - si3eik peneitabix cxem, FBD (Function Block
Diagram) — s3p1k pyHKIMOHANBHBIX 0710K0B, SFC (Sequential Function
Chart) - s3p1k AuarpamMm coctossHui. CTpyKTypa MpOrpaMMHOTO
obecnieuenus ITJIK. [lannbie u nepemeHnHble. KOMITIOHEHTHI OpraHu3auu
nporpamm (POU).

[Tpumeps! nporpammupoBanus. CHHTE3 KOMOMHATOPHBIX YCTPOUCTB Ha
JIOTHYECKHUX dJIeMeHTaX. Pa3paboTka JTOrHYecKuX yIpaBIsSIOMInX
YCTPONCTB Ha KOHTAKTHBIX 3JIEMEHTaX U pelle.

Tema 3.2. UncTpymeHTanbHas cpena nporpammupoBanus CoDeSys
(Controllers Development System).

Hasznauenue un ocobennoctr nporpaMmuoro komruiekca CoDeSys.
Komnonents! nporpammuoro komiuiekca CoDeSys. SI3biku
nporpaMmMupoBaHus mporpammuoro komiiekca CoDeSys. I'enepatopst
Kos1a mporpaMMHoro komrmiekca CoDeSys.

[TocnenoBarensHOCTh paboThl B CoDeSys.

[Ipoext. Onepanapl. Tuns! faHHBIX. CTPYKTYphl. DyHKIHH.
@®yukuuoHanbHble 050ku. [Iporpamma. Jleiictust. Pecypcbl.
bubnuorexku. MHCTpyKLMU MOAIEPKUBAEMBIX S3bIKOB
IPOrpaMMHUPOBAHHUSL.




Cuetunku nporpammHoro komiuiekca CoDeSys. bucrtabuibHbIe stueiiku
nporpammHoro komiiekca CoDeSys. Taiimepsl mporpaMMHOTO
komiuiekca CoDeSys. Tpurreps! nporpamMmMmuoro kommiekca CoDeSys.
Tunbl JaHHBIX B TporpaMMHOM Komiuiekce CoDeSys. DinemeHThI
BU3yalIM3aluu nporpaMmuoro komiuiekca CoDeSys.

TunoBble MprueMbl IPOrpaMMHUPOBAHUSL.
Ornagka npoekra. PegaktupoBanue. Touku octaHosa. [Tomarosoe
BBITTOJTHEHHE. MOHUTOPUHT. DOMysinus. Busyanuzanus. Ananus
TUTIOBBIX OITHOOK.
Kondurypuposanue [IJIK B CoDeSys.

Tabnuna 5 — [IpakTuueckue 3aHsATHSI U UX TPYJO0EMKOCTh

4.3. Tlpaktuueckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

IPOrpaMMHUPYEMOTO

N3 Hux No
o
Jr\[% Tembl npakTIeCKiX Hpaffﬁiilﬂx pr,HOG’MKOCTB npamgqecxo pa3;:[en
n SaATHH 3aHATHH (gac) HOJATOTOBKH, | AUCLUI
(gac) JINHBI
Cewmectp 7
1 | U3yuyenue 6a30BBIX [IporpammupoBanue | 4 2 2
JIOTUYECKUX U U KOMIIBIOTEPHOE
CHelHalbHbIX QYHKIUN | MOAETHUPOBaHUE
IPOTPaMMHPYEMBIX
JIOTUYECKUX MOJyJIeH
Siemens LOGO B cpene
LOGO! Soft Comfort.
2 | Pa3pabotka yctpoiictBa | [IporpammupoBanue | 4 2 2
JIOTUYECKOTO U KOMIIBIOTEPHOE
yIpaBiieHus Ha 0aze MOJIETTUPOBAaHUE
MIPOrPaMUPyEMOTO
JIOTUYECKOTO MOAYJIS
Siemens LOGO.
3 | Pa3paboTka momyst [IporpammupoBanue | 4 2 2
yIpaBlIeHUs U KOMIIBIOTEPHOE
OCBEILIEHUEM MOJIETTUPOBAaHUE
MOCPEICTBOM
IPOrpaMMHUPYEMOTO
JIOTUYECKOTO MOIYJIS
Siemens LOGO.
4 | Pa3paboTtka Momyms [IporpammupoBanue | 4 2 2
YIpaBJICHUS U KOMIIBIOTEPHOE
cBetoopoM Ha Oaze MOJIETTUPOBAHUE
[IPOrpaMMHUPYEMOTO
JIOTUYECKOTO MOAYJIS
Siemens LOGO.
5 | Pa3pabortka yctpoiictBa | IIporpammupoBanue | 4 2 2
reHepaluy UMITYJIbCHBIX | U KOMIIBIOTEPHOE
MIOCJIEI0BATEIbHOCTEN MOJIETTUPOBAaHUE
Ha 6aze




JIOTUYECKOTO MOJTYJIS
Siemens LOGO.
6 | Paspabotka ycrpoiictBa | [IporpammupoBanue | 4 2 2
JIOTUYECKOTO U KOMIIBIOTEPHOE
yIIpaBJICHUS Ha SI3bIKE MOJIETTUPOBAaHUE
CIHUCKA MHCTPYKIUI
(IL) B cpeae CoDeSys.
7 | Pazpabotka yctpoiictBa | [IporpammupoBanue | 5 2 3
JIOTUYECKOTO U KOMIIBIOTEPHOE
YIpaBlIEHUS Ha SI3bIKE MOJIETTUPOBAaHUE
JUarpaMMbl
(GYHKIIMOHATBHBIX
omoxoB (FBD) B cpene
CoDeSys.
8 | Pa3zpaboTtka ycrpoiictBa | [IporpammupoBanue | 5 2 3
JIOTUYECKOTO U KOMIIBIOTEPHOE
yIIpaBJICHUS Ha S3BIKE MOJIETTUPOBAaHUE
pENeHO-KOHTAKTHBIX
cxeM (LD) B cpene
CoDeSys.
Bcero 34 16
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUHA U UX TPYIAOEMKOCTh IPUBEACHBI B TAOIHIIE 6.
Tabnuua 6 — JlabopaTopHbIe 3aHSATHSI U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopaTtopHbix padboT TpynOEMKOCTS, | IPAKTHHECKOH | pasiea
n/a (qac) MOJATOTOBKH, | JMCIIHII
(dac) JIUHBI
Cemectp 7
1 | U3mepurens JIUTEIBHOCTH UMITYJIbCA HA 4 2 2
0a3ze mporpamMupyeMoro JOrH4ecKoro
monyis Siemens LOGO.
2 | U3mepurens nepuojia ciaea0BaHMs 4 2 2
MMITYJILCOB Ha 0a3e mporpaMupyeMoro
noruyeckoro moayis Siemens LOGO.
3 | YopaBieHue 3IeKTpoABUTaTeNIeM 4 2 2
MOCTOSTHHOTO TOKA MOCPEICTBOM
IPOrpaMMHUPYEMOTO JIOTUYECKOTO MOYJIst
Siemens LOGO.
4 | YopaBieHHe MaroBbIM 3JIEKTPOABUTATEIIEM 5 2 2
MOCPEACTBOM MIPOrPaMUPYEMOTO
norudeckoro moayis Siemens LOGO.
Bcero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBHITIOJIHEHHE KypPCOBOH PabOTHI

Y4eOHBIM MIIaHOM HE MPETYyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00y4aroUXCs




Bunasl camocTosTensHON paboTHI U €€ TPYI0eMKOCTh IPUBEIEHBI B Ta0buie 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHON pabOThI M €€ TPYI0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositenbHOM pabOThI
yac yac
1 2 3
N3ydenue TeopeTuueckoro Marepuana
59 59
nuctuminael (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKyIiemMy KOHTPOJIIO 4 4
ycneBaemoctu (TKY)
Jlomamnee 3amganue (/13)
KonTponbabie pabothl 3a0uHuKOB (KP3)
[ToaroroBka K MpoMeEKyTOUHOMU 4 4
arrecrauuu (ITA)
Bcero: 67 67

5. IlepeueHsb yueOHO-METOAMIECKOTO 00SCIICUCHHUS
JUTSL CAMOCTOSATENHHON PabOThI 00YUYAIOUTUXCA MO TUCIUIUIHHE (MOIYITIO)

Y4eOHO-MeTOANYECKHE MATEPUAIIBI U1 CAMOCTOSITENIbHOM pabOoThl 00y4arOIIKXCs YKA3aHbI B I.II.
7-11.

6. IlepedeHb MeyaTHBIX U 3JEKTPOHHBIX YUEOHBIX M3/1aHUI
[lepeyeHp meYaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/IaHUH MPUBEIEH B TaOIUIIE 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

Kommuectso
SK3EMILIAPOB B
bubnuorpadudeckas ccpuika Oubmmoreke
(KpoMe 3IEKTPOHHBIX

HK3EMILISIPOB)

[udp/
URL anpec

004.4 [Iporpammupyemsbie koHTposiepsl. | 10
I1-30 CraHmapTHBIC S3BIKH H IPHEMBI
HPUKJIAHOTO
npoektupoBanus/M.B. ITetpos;
pea. B.IL. IpsixoHoB. - M.: Cosnon-
[Ipecc, 2008. - 256 c.

04.4 TexHuueckoe 1 MporpaMMHOE 10
A-64 obecrieueHne pacnpeaeeHHbIX
CHCTEM YIIpaBIICHUs: yueOHOe
nocobue / A.C. Anamkus, J./1.
Kanpipos, B.I'. Xapa3zos; C.-
[TerepO. roc. rop. un-t (TexH. yn-
T). - CII6: Ban ®enopos, 2004. -
369 c.
http://www.tstu.ru/book/elib/pdf | Texuuueckue cpencrpa ONEeKTPOHHBIN
/2004/elisarov.pdf aBTOoMaTH3anuu. [I[porpamMmHoO- HK3EMILISAP
TEXHUYECKHE KOMITJIEKCHI 1
KOHTpOJUIEphl: YuyeOHoe nocodue. /




Enuzapos 1.A., MapreMbsiHOB
10.®., Cxuptnaaze A.I'., @poiios
C.B. M.: «<M3parenbcTBO
Mammnoctpoenue-1y», 2004. 180 c.

http://padabum.com/d.php?id=1 | Munaes WU.I"., Camoiinenko B.B. DNEKTPOHHBIH
5345 [IporpammMupyemMbie TOTHUECKHE 3K3EMIUIAP

KOHTpoJuiepsl. [IpakTuyeckoe

PYKOBOJICTBO

JUIS. HAUMHAIOIIET0 MHXKEHepa.

CraBponoJib:

ATPYC, 2009. - 100 c.
http://cyberleninka.ru/article/n/p | [IporpamMmupyembie TOTHIECKUE DNEKTPOHHBIH
rogrammiruemye- KOHTPOJLICPHI B IK3EMILISP
logicheskiekontrollery- ABTOMATH3MPOBAHHBIX
vavtomatizirovannyh- cuctemax ynpasienus / U. T
sistemahupravleniya MuHnaes,

B. M. Illapanos, B. B.

Cawmoiinenko, . I'. Ymkyp. 2-¢

u3]1., nepepad. u JIoT.

Crasponons: ATPYC, 2010. 128 c.
http://www.eneq.ru/download/?l | Siemens. Simatic. LOGO!. DNeKTPOHHBINA
ogomanualruv4.pdf PykoBoncTBO IK3EMILISP

nosb3oBareist. Pemaxmus 04. 03/03.
http://dfpd.siemens.ru/assets/file | Siemens. Simatic. ONEeKTPOHHBIN
s/infocenter/Documetations/ [IporpammupoBanue ¢ HK3EMILISAP
Automation_systems/STEP7/ST | nomomsto STEP7 v5.3.

EP7 PykxoBOACTBO MOB30BaATENA.

v5/STEP7.V53 Programming r | Pemakuus 01/2004.

pdf

http://promsis.spb.ru/catalog/ad | [IporpaMMupoBaHre KOHTPOJLIEPOB | DICKTPOHHBIH
_siemens/ (Jrormueckux Moxyneit) Siemens IK3EMILIIP
automatic_systems/logo/progra | LOGO!: aBromaru3arus

mmirivanie_siemens_logo/ TEXHOJIOTHYECKOro Ipolecca u

IPOM3BOJICTBA.
http://www.siemens.ru Odunmansueiit Web-caiit DNEeKTPOHHBIN

NPEeICTaBUTEIILCTBA KOHIIEPHA IK3EMILISP

Siemens B Poccuu.
http://www.studfiles.ru/preview/ | 3HaKOMCTBO C OCHOBHBIMU DNeKTPOHHBINA
1979050/ NPUHIMTAMH PabOTEL SK3eMIUBIP

IPOTPAMMHUPYEMOTO JIOTUIECKOTO

koHTposuiepa SiemensLOGO.

Meroandyeckoe nocodue K

BBITIOJTHEHHIO JTAO0OPaTOPHOI

pabotsl. // NxeBckuit

rOCyIapCTBEHHBI TEXHUYECKHUI

yHuBepcutet, Mxesck, 2007.
http://www.studfiles.ru/preview/ | I3ydeHue s3b61K0B DNEeKTPOHHBIH
1979051/ nporpammupoBanusi CoDeSys. SK3EMILTAP

MeTtonudeckoe mocooue K
BBITIOJTHEHHIO JTA0OPATOPHOM
pabotsl. / Coct. I'apTsiacku P.,




Huxutus 1O. // MxeBckuit
rOCyIapCTBEHHBIM TEXHUYECKHI
yHuBepcurter, Mxesck, 2008.
http://ie-arts.ru/assets/ocHoBbl- | PomanoB B.I1. OcHOBBI s13bIKa ONEeKTPOHHBIN
s3pIKa-step-7.pdf nporpammupoBanusi STEP7 u FK3EMILIAP
6a30BOr0 NMPOrpaMMHOI0
o0ecrieyeHHs TPOMBIIIIICHHBIX
koHTposiepoB SIEMENS. Yueb6Ho-
MeToanYecKoe ocodue. //
Hogoky3uenk: ®I'OY CITO
"Ky3Heukuil nHIycTpUalIbHbII
texHukyM'", 2009 r.

http://www.studfiles.ru/preview/ | Mutus I'.JI., Xa3anosa O.B. DNEKTPOHHBIH
998098/ CucrteMbl aBTOMaTHU3AIUU C SK3EMILISP
UCTIOJIb30BaHUEM

IPOTrpaMMUPYEMBIX JIOTHUECKUX
KoHTpoJuiepos. M.: UII MI'TY
«Craukun» 2005.
http://www.studfiles.ru/preview/ | I[letpos U.B. IIporpamMmmupyemsie DNEeKTPOHHBIN
1128059/ KOHTpouiepsl. CTaHAAPTHBIC SA3BIKU | HK3eMIIIAP

U TIPUEMBbI IPUKIIAJHOTO
nporpammuposanusd. M.: COJIOH-

[Ipecc, 2004.
http://www.kipshop.ru/CoDeSys | PykoBoacTBO mosip30BaTess 1o ONEeKTPOHHBIN
/steps/codesys v23 ru.pdf nporpammupoBanuto [1JIK B SK3EMILIAP

CoDeSys 2.3. / Penakuus RU 2.4,
st CoDeSys V2.3.6.x

7. IlepedeHb 3MEKTPOHHBIX 00Pa30BaTELHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «MIHTepHeT»
Ilepeyenn AJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MHPOPMAIIMOHHO-
TEJIEKOMMYHUKAIMOHHON ceTh «VIHTepHeT», HEOOXOOUMBIX JUIsl OCBOECHUS JUCLMILUIMHBI
npuBezeH B Tabimue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BaTEIBHBIX PECypcoB HH(OPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU cetu «HTepHeT
URL anpec HaumenoBanue

He npenycmotpeno

8. Ilepeuenb MHOOPMAITMOHHBIX TEXHOJIOTUI
8.1. Ilepedyenp mporpaMMHOr0 OOECIEUEHHUs, HCIOIB3YEMOTr0o TMPH OCYIIECTBICHUH
00pa30oBaTeNbHOTO MpoIiecca MO AUCIUITHHE.
[Tepedyens uCmoIb3yeMoro MporpaMMHOTo o0ecriedeHus mpeacTasieH B Tadmaute 10.

Tabnuua 10— Ilepedyens mporpaMMHOro o0ecreueHHsI

Ne n/mt HaumenoBanue
1 CBobonHO pacnipocTpansiemMblit mporpaMmmubiil mpoaykT LOGO! Soft Comfort
konrepra Siemens GmbH. // URL: http://w3.siemens.com/mcms/programmable-
logiccontroller/

en/logic-module-logo/demo-software/Pages/Default.aspx

2 [Tporpammustit npoaykT CODESY'S npousBoactsa kommanuu 3S-Smart Software
Solutions GmbH (Kemmnren, ["'epmanwsi).




| | /I URL: https://www.codesys.com/download/download-center.html

8.2. [lepeuenn WH(pOPMAIIMOHHO-CTIPABOYHBIX CHUCTEM,UCITOJIb3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO UCIUILTHHE

[lepeuenp ncnoab3yeMbIx HHOOPMALIMOHHO-CITPABOYHBIX CUCTEM MPEJCTABIICH B TA0IHIIE
1.

Ta6mmma 11— Ilepeyerr nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM
Ne /i HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHHYECKas 0aza
CoctaB  MaTepuaNbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNBFHOTO MpoIiecca 1Mo AUCIUIUIMHE, IPEACTaBlIeH B Tabmuiel2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHIUYECKOH 0a3bl

No HaumeHnoBanue cocTaBHOM 4acTH Howmep aynuropuu
/1 MaTepHUaTbHO-TEXHUYECKOHN 0a3bl (TIpu HEOOXOAMMOCTH )

JlekumoHnHas ayiuropus

2 | MynsTuMeauiiHas JeKIIMOHHAS ay AUTOPHUS

10. OuenouHsle CpeaCcTBa A IPOBEACHUSI IPOMEKYTOYHON aTTeCTallun
10.1. CocTaB OILICHOYHBIX CPEACTBMJISI TPOBEACHUS MPOMEKYTOUHOW AaTTECTALMHU
00ydaromuxcs Mo AUCUUIUIMHE PUBEACH B Tadiuie 13.
Ta6ymmma 13 — CocTaB OIEHOYHBIX CPEJICTB ISl IPOBEICHUSI MPOMEKYTOUHOM aTTECTAIIMH
Bua npomMexyTOYHOM arTecTauuu [IepeueHb OLIEHOYHBIX CPEJICTB
OK3aMeH Cnucok BONPOCOB K IK3aMEHY

10.2. B kauecTBe KpUTEpPHEB OICHKM YPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHHSA)
KOMIIETEHIIH 00yYaloUMMHCs MPUMEHseTCsl S-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETCHIINM, KOTOpasi MpuBeieHa B Tabnuie 14. B TedeHne ceMecTpa MOXKET MCIOJIb30BAThHCS
100-6ampHast mIKaga MOIYJIbHO-PEHTHHTOBOM CUCTEMBI Y HUBEPCUTETA, MPaBUIIa UCTIOIh30BAHUS
KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOpMaTUBHBIM akToM 'Y ATl
Tabnuua 14 —Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIIETSHUIUH
OreHKa KOMIIETEHIUT

S-0auibHast IIKana

XapakreprucTrka c(hOpMHUPOBAHHBIX KOMITCTCHITHIA

— oOyuaronuiics riay0OKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBIH
MaTepua;

— YBEPEHHO, JIOTUYHO, ITOCJIE0BATEIBHO U TPAMOTHO €TI0 U3JIaracr;
— ONMPAsACh HA 3HAHUS OCHOBHOW M JOIOJIHUTENIBHOWU JUTEPATYPHI,

«OTJINYIHOY
GAITCHO TECHO  NPHUBA3HIBACT ~ yCBOCHHBIC — HAYYHBIC — TOJNOKCHUS  C
MPAaKTUYECKOU IE€ATETbHOCThIO HAIIPABIICHNUS,
— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH;
— JIeJIaeT BBIBOJIBI M 000OIIEHHMS;
— CBOOOJTHO BJIQJICET CHCTEMOM CIICIMATU3HPOBAHHBIX MIOHSTHA.
— o0yuJaromuiicss TBepJ0 YCBOWI MPOTPaMMHBINA MaTepua, rpaMOTHO
U MO CYIIECTBY H3Jaraer €ro, ONupasch Ha 3HAHUS OCHOBHOM
«XOPOLLIO» JIATEPATYPBL;
«3a4TECHO»

— HC JOMyCKACT CYIICCTBCHHBIX HGTO‘-IHOCTGI\/JI;




OlieHKa KOMIIETEHITNH

5-OarutbHas IKaina

XapaxTepucTuka c(popMUPOBAHHBIX KOMIIETEHIINIH

— YBSI3BIBAECT YCBOCHHBIE 3HAHMS C TPAKTUYCCKON ACATEIHHOCTHIO
HarpaBJICHNUS,

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIaJIEET CUCTEMOM CIIEIIUATU3UPOBAHHBIX MOHSATHM.

— o0yyaroluiicst yCBOWJI TOJIbKO OCHOBHOM MPOrpaMMHBIN MaTepuail,
10 CYILECTBY M3J1araer ero, ONUpasch Ha 3HAHHS TOJBKO OCHOBHOM
JUTEpaTyphl;

— JIOITyCKaeT HECYIECTBEHHbIE OIINOKN U HETOYHOCTH;

«yJIOBJIETBOPUTEIIHHO .
— HCTIBITHIBAET 3aTPYJHECHUS B MPAKTHUYECKOM NPHUMEHEHUH 3HAHHUHA
(GAITCHO» HaIpaBIICHUS;
— cnabo apryMeHTHPYEeT Hay4YHBIE MOJI0KEHHUS;
— 3aTpyaHsieTcs B GOPMYJIUPOBAHUHN BBIBOJOB M 00O0IIEHHU;
— YaCTHYHO BJIJICCT CUCTEMO CICMATM3UPOBAHHBIX MMOHITHH.
— o0ydJaromuiics He YCBOWJ 3HAYHTEIHHON YacTH MPOTPAMMHOTO
MaTepuana;
— IOMyCKaeT CYIIECTBEHHbIE OMIMOKM ¥  HETOYHOCTH  TpHU
«HEYIOBJIETBOPUTEIHHO) )
«HE SAUTCHOY paccMOTpeHHH MPo0JieM B KOHKPETHOM HaIlpaBJICHUH; 5
— HCIIBITHIBAET TPYTHOCTH B MMPAKTHYECKOM PUMEHEHNUHN 3HAHUI;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKEHHS,;
— He popMyIHpPYET BHIBOJOB U 00OOIICHHIA.
10.3. TunoBsle KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTEpUAJIbI.
Bomnpocsr (3amaun) mjis sK3aMeHa IpecTaBiIeHbl B Taommie 15.
Tabnuna 15 — Bonpocs! (3agaun) 1i1s 9K3aMeHa
No Kon
[Tepeuens BompocoB (3a1a4) AJs DK3aMEHa
/11 WHIUKATOpa
1 [IpyHIMIIBI TOCTPOEHUS PACIIPEICIECHHBIX ITPOMBIILICHHBIX CHCTEM. [1K-4.3.1
2 ITpoMbInIeHHBIE CETEBBIE MPOTOKOJBI. RS-232, RS-485. I1K-4.3.1
3 [TpombInsIeHHBIE ceTeBbIE MPOTOKOIBL. ProfiBus. [IK-4.3.1
4 [IpombinneHHble ceTeBble MPOTOKOJbl. CAN. [1K-4.3.1
5 [IpombliieHHBIE ceTeBble TPOTOKOJBL. AS-Interface. [IK-4.3.1
6 O06o0011eHHas CTPYKTYpa NpoMbIIIIeHHOTO KoHTposuiepa (I1K). [IK-4.3.1,
[1K-4.V.1
7 DNEeKTpUYECKHUE XapaKTePUCTUKHU BX0A0B U Bbixoa0B ITJIK. [K-1.3.1,
[K-1.Y.1,
I1K-1.B.1
8 CrangapTHbIE CXEMBbI BKJIFOUEHHUS. JIOTHYECKUX MOIyJIEH CeMeicTBa IIK-1.3.1,
Siemens LOGO. IIK-1.V.1,
[TK-1.B.1
9 [Iporpammuposanne moayneit Siemens LOGO B cpene LOGO! Soft IK-1.3.1,
Comfort. ba3zoBsie mornueckue GyHKIINU. [K-1.¥.1,
I1K-1.B.1
10 | IIporpammupoBanue moxayiei Siemens LOGO B cpene LOGO! Soft IIK-1.3.1,
Comfort. Cnennanbabie GpyHkiuu. Peneitabie 610kH. [K-1.¥.1,
ITK-1.B.1
11 | [IporpammupoBanue moayneit Siemens LOGO B cpene LOGO! Soft [K-1.3.1,
Comfort. Cneunanbublie pyHkuu. Taimepsl. [IK-1.V.1,
IK-1.B.1




12 | IlporpammupoBanue moayieit Siemens LOGO B cpene LOGO! Soft [K-1.3.1,
Comfort. Cnernanpabie GyHKIIH. CYETIHKY. IIK-1.¥.1,
I1K-1.B.1
13 | IIporpammupoBanue moxayiei Siemens LOGO B cpene LOGO! Soft IIK-1.3.1,
Comfort. CneunanpHble GyHKUMU. YacTOTHBIA KOMIIapaTop. [IK-1.V.1,
I1K-1.B.1
14 | [IporpammupoBanue Mmoayieit Siemens LOGO B cpene LOGO! Soft [K-1.3.1,
Comfort. Cnennanbable (yHKIMUA. AHAJIOTOBBIM KOMIIApaTop. [IK-1.V.1,
IK-1.B.1
15 | IIporpammupoBanue moxayiei Siemens LOGO B cpene LOGO! Soft IIK-1.3.1,
Comfort. CneunanbHble GyHKIUU. YTIpaBIsieMblii T€HEPATOP [IK-1.V.1,
JIMHEWMHO U3MEHSIOMIETOCs HAIPSHKCHMS. T1IK-1.B.1
16 | [IporpammupoBanue moayieit Siemens LOGO B cpene LOGO! Soft [K-1.3.1,
Comfort. Cneunansusie pynkuuu. [T1-perynstop. [IK-1.V.1,
IK-1.B.1
17 | S3pIKM mpOrpaMMHUPOBAHUS IPOMBILUIEHHBIX KOHTPOJIJIEPOB. [IK-4.3.1,
Accembnep-noao6HnsIit 361k IL (Instruction List) [IK-4.VY.1,
I1K-4.B.1
18 | SI3BIKM pOTrpaMMUPOBAHUS IPOMBIIINICHHBIX KOHTpOJuIepoB. Pascal- I1K-4.3.1,
noo6HusIi 1361k ST (Structured Text). [IK-4.Y.1,
I1K-4.B.1
19 | S3pIKM nporpaMMHUpPOBaHUS IPOMBILUIEHHBIX KOHTPOJIIEPOB. S3bIK [IK-4.3.1,
peneitnbix cxemLD (Ladder Diagram). [IK-4.VY.1,
I1K-4.B.1
20 | S3pIku NporpaMMUpPOBaHUsS IPOMBIIIEHHBIX KOHTPOJIEPOB. f3BIK [IK-4.3.1,
¢ynkunonanbabix 610k0B FBD (Function Block Diagram). [IK-4.V.1,
I1K-4.B.1
21 | SA3bIku nporpaMMUpPOBaHUs IPOMBIIIIEHHBIX KOHTPOJIEPOB. A3BIK [IK-4.3.1,
nuarpamm coctosiHuit SFC (Sequential Function Chart). [IK-4.V.1,
I1K-4.B.1
22 | Ha3HaueHue, 0cOOEHHOCTH U KOMIIOHEHTHI TporpaMmMHoro komiuiekca | [1K-4.3.1,
CoDeSys. [IK-4.Y.1,
I1K-4.B.1
23 | Cueruyuku nporpamMmmuoro komrmiekca CoDeSys. IK-1.3.1,
[K-1.¥.1,
IK-1.B.1
24 | buctabwibHbIe STYEHKH IporpaMMHOTro komiuiekca CoDeSys. [K-1.3.1,
[K-1.V.1,
I1K-1.B.1
25 | Taitmepsl nporpamMmmHoro komriekca CoDeSys. IK-1.3.1,
[IK-1.V.1,
I1K-1.B.1
26 | Tpurrepsl nporpammuoro komiuiekca CoDeSys. [K-1.3.1,
[K-1.V.1,
I1K-1.B.1
27 | Tunsl taHHBIX B mporpaMMHOM KoMiuiekce CoDeSys. IK-1.3.1,
[IK-1.V.1,
I1K-1.B.1
28 | DneMeHThI BU3yaau3aluu nporpaMMHoro komruiekca CoDeSys. [1K-4.3.1,
[IK-4.VY .1,

[IK-4.B.1




Bomnpocs! (3agaun) mis 3ayera / nug@. 3auera npencrabieHs! B Tadnuie 16.
Ta6mmma 16 — Boripocs! (3amaun) nist 3adera / audd. 3adera

Kon

Ne i/ I1epeuens Bompocos (3agau) mist 3auera / nudd. 3adera
p p (3ana) 1 Aangh WHIUKATOpa

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

[lepeyenp TeMm [UII KypCOBOTO TPOCKTHPOBAHUS/BBIOIHEHHS KypCOBOH pabOTHI
npezcTaBieHsl B Tadauie 17.

Tabnumua 17 — IlepeueHp TeM sl KYPCOBOTO MPOSKTUPOBAHHUS/BBITIOTHEHHUS] KyPCOBOM paboThI
Ne 1w/ [TpumMepHbIii IepeyeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBITTOIHEHHS
KypCOBO#l pabOThI

Y4eOHbIM IJIAHOM HE NPEIYCMOTPEHO

BOHpOCBI JJI HpOBeIIeHI/IH HpOMe)KYTOLIHOI\/'I arrecragyumm B BHIC TeCTI/IpOBaHI/ISI
MpeICTaBICHBI B Tabmwuie 18.

Ta6mmma 18 — [TpumepHsIii TepedeHb BOMPOCOB IS TECTOB

Kon

Ne n/mt [TpuMmepHBIii nepedeHb BOPOCOB ISl TECTOB
UHJIMKaTopa

He npenycmoTpeHo

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOPMBI
oOyueHust, npecTaBieHsl B Tadbauie 19.

Ta6muia 19 — [lepeyeHb KOHTPOIBHBIX pabOT
Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT
He npenycmotpeno

10.4. Meronuyeckue  MaTepuaibl,  ONPEAENAIOIIME  MPOLEAYyphl  OLIEHHWBAaHUS
WHJIMKATOPOB, XapaKTEpU3YIOUIMX dSTambl (OPMUPOBAHUS KOMIETEHIWH, COIEpPXKATCS B
JOKaJbHBIX HOpPMAaTHBHBIX akTax [ YAII, pernaMeHTHpYIOIUX TMOPSAAOK W TPOIEIypY
IPOBEJICHUS TEKYLIETO KOHTPOJS YCIIEBAEMOCTH M TIPOMEKYTOYHON aTTeCTaluy 00yYaroliXCst
I'YAIL

11. MeTOIII/I‘IeCKI/IG YKa3aHus OJid 06yqa}omnxc;1 10 OCBOCHHUIO JHUCIHUIIIMHBI

11.1. Meronuueckue yKa3zaHus s OOYyYalOMIMXCS IO OCBOEHHUIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CUCTEMHOE,
ri1yOOKOE€ U SICHOE U3JI0KEeHUE yueOHoro marepuasna. Ha3HaueHne coBpeMeHHOH JIEKIIUU B paMKax
JTUCLUUIUIMHBL HE B TOM, YTOOBI TOJYYUTh BCIO MH(MOPMAIMIO IO TEME, a B OCBOCHHUH
(GyHIAaMEHTaJIbHBIX NpoOJEeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HAHMSA, HOBEHIIMX
JOCTIDKEHUHM HaydHOH MbIciaH. B ydeOHOM mporecce JIeKIUs BBIOIHAET METOI0JIOTHUECKYIO,
OpPraHU3alMOHHYI0 U MH(POPMALMOHHYIO (YHKUMU. JIeKIus pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKPETHOW o0yiacTH 3HaHus, €€ mpoOieMbl, JaeT IeNbHOE MPEACTABICHUE O AUCIUIUIUHE,
NIOKa3bIBAET B3aMMOCBS3b C IPYTMMHU AUCHUILIMHAMH.

[InaHupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIONIMMUCS JIGKIIMOHHOTO MaTepuaa;

— TOJYy4YEHUE COBPEMEHHBIX, LIEJOCTHBIX, B3AUMOCBI3aHHBIX 3HAaHUH, YPOBEHb KOTOPBIX
OnpeAeNsieTcs eJIEBOM YCTaHOBKOM K Ka) 0 KOHKPETHOUN TeME;

— IIOJIyY€HHE ONbITa TBOPUYECKOH pabOThl COBMECTHO € IIPENOIaBaTEIIEM;

— pa3BuUTHE NPOPECCHOHATIBHO-JENOBBIX  KayecTB, JIIOOBM K IpeAMETy MU
CaMOCTOSITEJIBHOTO TBOPUYECKOTO MBIIIIJICHUS.




— TIOSIBJIEHHWE HEOOXOIMMOTO MHTEpECca, HEOOXOIUMOTO JJIS CAMOCTOSITETLHON pabOTHI;

— TIOJyYeHHE 3HAaHWK O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU U TEXHUKHU U O MIPOTHO3E
WX pa3BUTHUS Ha OJMVHKANUIITNE TOJIBI;

— HAYYUTHCS METOIUYECKH 00padaThiBaTh Marepwall (BBIICISITH TJIaBHBIC MBICIHA U
MOJIO’KEHUS, PUXOJUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPATH UX B PA3IMUYHBIX (OPMYITUPOBKAX);

—  TOJyYeHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHITHH.

JIeKUMOHHBI MaTepuan MOXET CONPOBOXKIATbCA JEMOHCTpalMed CIIalIoB W
WCIIOJIb30BAaHUEM pPa3/laTOYHOIO0 MaTepuajga IpHh TPOBEACHUM KOPOTKHX JUCKYCCHH 00
OCOOCHHOCTSIX MMPUMECHECHHS OTICIBHBIX TEMATHK 10 TUCIUTUIHHE.

CTpyKTypa OpeaoCcTaBaSHMs JEKIIMOHHOI0 MaTepHaia:

— Ananus aktyanbHOCTH npo0iemsl. Onpenenenue TepmuHoB. [locTaHoBKa 3a1a4.

—  AHanu3 CymecTBYIOMIMX MOIX0/0B K PEIICHHUIO MTOCTABICHHBIX 33/1a4.

—  Paccmorpenue perieHuit MoCTaBICHHBIX 3a/1a4 Ha KOHKPETHBIX MPUMEpPaXx.

— AHanmu3 TUIMOBBIX OMIMOOK, BO3HUKAIOIIUX TPU PEIICHUU aHAIOTUYHBIX 3a7ad C
JIPYTUMH UCXOJHBIMU JAaHHBIMHU.

—  BBIBOJBI U peKOMEHIAINH 110 UCTIOIB30BAHUIO PACCMOTPEHHBIX METOJIOB.

—  OrtBeThl Ha BOIIPOCHI CIyIIATENEH.

11.2. Meroauueckue yka3zaHUs Uil OOYYaIOIIUXCSA [0 YYacCTHIO B CEMUHapax (He
npeodyCcMOmpeHo YueOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE)

11.3. Meronuyeckue ykazaHus A OOyYaroIIMXCS IO IMPOXOXKIACHHUIO MPaKTHYECKHX
3aHSITHIA.

[IpakTudeckoe 3aHATHE SBISCTCS OJHOW M3 OCHOBHBIX (DOPM OpraHHW3aIiui y4eOHOTO
mporecca, 3aKI0Yaronasicsl B BHIMOTHEHUN 00yJalOIIMMUCS MO/ PyKOBOJICTBOM IIPETOAaBaTeNs
KOMIUIEKCa YYeOHBIX 3aJaHUil C [EIbI0 YCBOCHHUS HAyYHO-TCOPETHUYECCKHX OCHOB YydUeOHOU
JTUCIUILIAHBL, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH JEITEIbHOCTH.

[enpro MpakTUUECKOTO 3aHATHSA JJIsI 00YUAIOIIEToCs SIBISIETCS PUBUTHE O0YYarOIIIUMCS
YMEHHH U HaBBIKOB MPAKTUYECKON EATEIHHOCTH 10 U3y4aeMOil TUCIUTLINHE.

[Mnanupyembie pe3yabTaThl IPH OCBOCHUH 00YUYaIOIIMMCS IPAKTUYCCKUX 3aHSITHIA:

— 3aKperuicHWe, yriayOJeHHWe, pacIIUpeHHe W JeTaau3alus 3HAHWA MPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENIbBHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHUE HOBBIMH METOJAAMH W METOJWKAMH HW3Y4YCHUS KOHKPETHOW Yy4ueOHOM
JTUCLIUILINHEI;

— BBIPA0OTKAa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TONYyYEHHBIX 3HAHHWHA st
BBITIOJTHCHHS 3aIaHMI;

— o0ecrieueHHE palMOHAIBHOTO COYETaHUS KOJUICKTUBHON M WHAMBUAYAITBHON (GopM
00yueHwusl.

TDC60BaHI/I$I K IPOBCACHUKO ITPAKTUYCCKUX 3aHSTUN

VY4eOHO-MeTOANYECKHE MaTepHAaIIbI AJIs MPOBEACHUS PAKTUYECKUX PadOT YTBEPKAAIOTCS
Ha 3aceJaHuy Kadeapsl U BHIKIAAbIBAIOTCA MIPEIoIaBaTeNieM B Hayalle ceMecTpa B cuctemy LMS
U B JINYHBIA KaOMHET CTY/ACHTA.

[IpoBenenne mpakTUYecKHMX pabOT TpeArosiaraeT BBIIOJHEHUE OOYYalOUIMMUCS
nporpammupoBanre [IIIK B COOTBETCTBHMM C MOCTABIECHHOM 3aJadyel M OCYIIECTBIICHUE
KOMITbIOTEPHOT'O MOACITUPOBAHHUS U LEJbI0 BEpU(PHUKALINN TOTYYEHHOTO pe3yibTaTa.

Jlis mpoBeAeHMs] 3aHATUN 10 BBIOJHEHUIO MPAKTUYECKUX pabdOT MOXKHO TaKxKe
PEKOMEHI0BATh CIECAYIOIINE yUeOHO-METOIUIECKIE H3IaHNUS:




1) 3HaKOMCTBO C OCHOBHBIMH INPHHLIUIAMH pabOThl MPOTrPAMMHUPYEMOT0 JIOTUYECKOTO
koHTpoJuiepa SiemensLOGO. Metoandeckoe mocoOue K BHITIOTHEHUIO TA00paTOpHOH pabOTHI. //
WxeBckuii rocy1apCcTBEHHBIN TeXHUYeckuii yHuBepcureT, Mxesck, 2007. // URL:

http://www.studfiles.ru/preview/1979050/

2) Wsyuenue s3pikoB mnporpammupoBanus CoDeSys. Meronuueckoe mocodue K
BBITIOJIHEHHIO J1abopaTopHoit pabotel. / Coct. T'aptancku P., Huxutun 0. // WxkeBckuit
rOCyJIapCTBEHHBIH TEXHUYECKUI YHHUBEPCHTET, WxeBck, 2008. /! URL:
http://www.studfiles.ru/preview/1979051/.

11.4. MeTtonuueckue yKa3aHus st 00ydaronuXxcs 1Mo BBHITTOJIHEHHUIO Ta00PaTOPHBIX paboT

B xoze BbInonHEHN 1a00PaTOPHBIX pabOT 00yHarOIIUIiCs JOKEH YIIIyOUTh U 3aKPEHUTh
3HAHUs, IPAKTUYECKUE HaBBIKH, OBJIAJETh COBPEMEHHONW METOJUKON M TEXHUKON SKCIEPUMEHTA
B COOTBETCTBUM C KBAIM(UKALMOHHOW XapaKTEPUCTUKOW oOydaromierocs. BrimomHeHue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-IIPAKTUYECKOH, PACUETHO-aHAINTHYECKOM
4acTel U KOHTPOJIbHBIX MEPOIPUATHH.

BrimonHenne nmabopaTOpHBIX PabOT 00yYarOMUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yUYeHHs] TUCHMIUIMHBI, OIpeNeNIsieMOi ydeOHbIM IUIAaHOM, W OTHOCHUTCS K CpPEICTBaM,
o0ecreunBaroIuM pelIeHUe CIeIyOINX OCHOBHBIX 33/1a4 00y4aroIerocs:

— NpHOOpETEeHHE HABBIKOB UCCIIEJOBAHUS MIPOLIECCOB, SIBICHUHN U 00BEKTOB, N3y4aeMBbIX
B paMKax JaHHOUN TUCIMILIMHBI,

— 3aKpeIUIeHHE, pa3BUTHE U JETAIM3aLUs TEOPETHUYECKUX 3HAHUHM, MOJNyYEHHBIX Ha
JEKIMSIX;

— IOJIyuyeHHe HOBOM MH(OpMaIUK 110 N3y4aeMOW AUCLUILINHE;

— INpHOOpeTeHHEe HaBBIKOB CaMOCTOSATENIbHON pabOThI € 1a00OpaTOpHBIM 000PY0BaHUEM
U ipubopamu.

3amanuie U TpeOGOBaHMS K MPOBEICHUIO JIA00OPATOPHBIX PAOOT

Y4eOHO-MeToInYeCcKre MaTepHaIbl AJIs IPOBEICHUS J1a00paTOPHBIX paboT
YTBEP)KIAIOTCS Ha 3acelaHiH Kadeaphl U BBIKIIAABIBAIOTCS MTPETIOIaBaTeNIeM B HaYalle ceMecTpa
B cucteMy LMS u B Tu4HbIi KaOMHET CTyAEHTA.

[TpoBeaenue mabopaTopHBIX PabOT MPEANOIaraeT BHITOIHEHHE 00yYarOIIMMUCS
nporpammupoBanue [1I1K B cooTBeTcTBUM ¢ IOCTaBIeHHON 3aaueil u HaOIroieHue 3a
noBeJIcHuEM 000PYTI0BaHUS.

Jlnst mpoBeieH!sl 3aHATHUI 110 BBIIOJIHEHUIO JTa00OPATOPHBIX pabOT MOXKHO TaKxkKe
PEKOMEHIOBATh CIIEeNyIoIee Y4eOHO-METOANIECKOE H3/IaHue:

3HaKOMCTBO C OCHOBHBIMU NPUHIIUIIAMHU pabOTHI IPOrPaMMHUPYEMOT0 JIOTHUYECKOTO
koHTposiepa SiemensLOGO. MeTtondeckoe mocodue K BRIIOJIHEHUIO Ja00paTOPHOI pabOTHI.
// >xeBCKMI TOCYJapCTBEHHBIN TeXHUYeCcKuil yHuBepeutet, Mokesck, 2007. // URL:
http://www.studfiles.ru/preview/1979050/

Crpykrypa u dopma oTuera o 1abopaTopHoil pabore

1. TuTynbHBIN TUCT

2. Uenb 1 3anauun paboTHI.

3. TeopeTnueckue CBEICHUS O METOIaX PEIICHUS MTOCTABICHHBIX 3a7au.

4. Cxema 1ab0paTopHOM YCTAaHOBKH HJIM ITpOrpaMMa Jyisi POMBIIIJIEHHOTO KOHTPOJUIEpa.
5. Pe3ynpTatsl MOaeaupoBaHusl.

6. BeiBOJIBI.

TpeGoBanus k 0hOpMIICHUIO OTYETA O JIAOOPATOPHOU paboTe

Otuer mpenocTaBiseTCd WHIUBUAYAJIbHO CTyJEHTOM. JloMkeH COOTBETCTBOBATH
npuHATON cTpykType U (opme. IIporpamma BBIIONHSETCS B COOTBETCTBHH C TPEOOBaHUSIMU
ECTIJI. domxHa OBITH IPEACTaBICHA CXeMa MOJICITUPOBAHUS M PE3YJIbTAThl B HATJISHON opMme.




11.5. Metonuueckne yKazaHUs [JIs1 OOYYalOIMUXCA TO TPOXOXKIECHHUIO KypCOBOTO
IPOEKTHUPOBAHUS/BBIMIOJIHEHUS] KypCOBOM DPAa0OTHI (He npedycmMompeno Y4eOHbIM HAAHOM NO
OaHHOU oucyuniuHe)

11.6. MeTonuueckne yka3zaHus JUIsi OOYyYArOIIMXCS 11O MTPOXOXKICHUIO CaMOCTOSTEILHON
paboThI

B xone BBINOJHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONTUCS BBIMOIHSAET PaboTy 1O
3aJIaHUI0 ¥ TIPH METOJUYECKOM PYKOBOJICTBE IMPENOaBaTelisi, HO 0e3 ero HernocpeCTBEHHOTO
y4acTusl.

B mporecce BBIOTHEHUS CaMOCTOSTENBHON paboThI, Y oOyuaromierocs (Gopmupyercs
nenecoo0pa3Hoe IIaHUPOBaHKUE Pabouero BpeMeHH, KOTOPOE MO3BOJIIET UM pa3BUBATh YMEHUS U
HAaBBIKM B YCBOCHHUHM M CHUCTEMATH3allMM MPUOOPETaeMbIX 3HAHWN, OOECTeunBaeT BBICOKUUN
YpOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YeHHs, MOMOTraeT TMOJYYUTh HABBIKUM IOBBIIICHUS
npo¢eCCHOHATBHOTO YPOBHSI.

MetonuyeckumMu ~ MaTepuajamMH,  HaNpaBiSIOUIMMH  CaMOCTOSITENIbHYI0  paboTy
00y4JarOIIUXCS SIBISIFOTCS Y4eOHO-METOAMYECKUN MaTEPHUaIIbl IO TUCITUTLINHE.

11.7. Meronuueckue ykazaHus 7151 00y4aromuXxcs 10 IPOXO0KICHUIO TEKYIEro KOHTPOIIS
yCIIEBaEMOCTH.

Texkymuil KOHTPOJIb YCIIEBAEMOCTH IIPEAYCMATPUBAECT KOHTPOJb KadecTBa 3HAHUHN
00y4aroIuXxcsl, OCYIIECTBISEMOrO B TEUEHUE CEMECTpa C IENIbI0 OLIEHMBAHMUSA XO/Ja OCBOCHHUS
JUCLUIUINHEL.

OnHUM U3 METOJOB TEKYLIEro KOHTpPOJIA YCIEBAEMOCTU SBISETCS OTCIIEKHBAHUE
BBITIOJIHEHHSI TPEOOBaHUI K CBOEBPEMEHHOCTH MPEICTABICHUS 00YyYaIOUIMMCS B CBOEM JIMYHOM
KaOMHEeTe Pe3yJIbTaTOB BHIMOJHEHUS MOJYYEHHBIX 33/IaHUH M0 MPAKTUIECKUM H JIa00PaTOPHBIM
paGoram. IIpu HapylieHHu 3apaHee YCTaHOBJIEHHBIX IpPECNIbHBIX JaT BBIOJHEHHUS padoT,
HAUUCIAIOTCS ITpadHbIe 0aIbl, KOTOPhIE CHUYKAIOT 00IIee KOIMYeCTBO HAOPAHHBIX 32 CEMECT]P
PEUTHHIOBBIX OAJIJIOB, IO CYMME KOTOPBIX MTPOU3BOAUTCS MIPOMEXKYTOUHASL aTTECTALIMA.

11.8. Meronuyeckue ykazaHus Ui OOy4daroIIUXCs MO MPOXOKICHUIO MPOMEKYTOUHON
aTTeCTalH.

[IpomexyTounass  arrectauus  OOydYarOIIMXCS  NpeAyCMaTpUBaeT  OLCHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— 9K3aMeH — (opMa OLIEHKH 3HAHUH, TOTYYSHHBIX 00YYarOIUMCS B TIPOLIECCE N3YUCHUS
BCEH AUCIUIIIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSATEIILHOW paboThl, CIOCOOHOCTH MPUMEHSTh
UX JUISl pElIeHHs MpaKTUYECKHX 3aJad. OK3aMEH, Kak IIPaBWJIO, IMPOBOJUTCS B IEPUOJ
9K3aMEHAIIMOHHOM CECCHU U 3aBEpILACTCsS ATTECTALlMOHHOW OIEHKON «OTJIMYHO», «XOPOIIO»,
«YJOBJIETBOPUTEIBHO», «HEYOBJIETBOPUTEIHHO.

CuctemMa OLICHOK NpH IPOBEACHUU IMPOMEXYTOUHOH aTTeCTallMd OCYLIECTBISETCA B
COOTBETCTBUH C Tabmuiel 14 u tpedoBanmsivu [lonoxenunit «O TeKyIeM KOHTPOJIE YCIIeBAeMOCTH
U TPOMEXYTOUHOW arTtectanuu crylneHToB ['YAII, oOywaromuxcs Mo mporpamme BBICHIETO
obOpazoBanus» U «O MOAYIHHO-PEUTHHTOBOM CHCTEME OIICHKH KadyecTBa y4eOHOW paboThI
ctyneHtoB B 'Y Aly.



Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy JUCHUTUINHBI

Jlata BHECeHUs
U3MEHECHUN U
JOIMOJTHEHUH.

ITonmuce
BHECIIIETO
M3MEHCHUS

ConeprxaHve U3MEHEHHUM U TOTIOTHEHUI

Hata u Ne

IPOTOKOJIA
3acelaHus
kadeaps

ITonmuce
3aB.
kadempoit




