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1. IIEJTM OCBOEHUSI I CLIUIIJIMHBI (MOY.JI5T)

1.1|lIenbro ocBOCHUS qUcHUILIAHBI "SI3bIKH porpammupoBanus [TIJIK" sBnsiercs popMupoBaHHE CHCTEMbI KOMIETESHIIMN JIJIs
YCBOEHHS TEOPETHUECKHX, TPAKTUYECKUX, COBPEMEHHBIX MPEICTaBICHUN 00 OCHOBHBIX NOAX0/[aX K MIPOrPAMMHOMY H
KOMITBIOTEPHOMY YIPaBICHHUIO IPOU3BOICTBEHHBIMH CHCTEMAMH, HABBIKaM 0 pa3paboTKe U OTIaKe MPOrpaMMHOTO
o0ecrie4eHus Ha S3bIKax MPOrpaMMHUPOBAHUS Pa3HOTO YPOBHSI.

2. MECTO JUCHHAIIJIMHBI (MOAYJISI) B CTPYKTYPE OBPA30OBATEJIBHOM ITPOIPAMMBI

Lk (pasaen) OIT: [B1.B./1B.01.02

3. KOMIIETEHIIMHX OBYYAIOIIETI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCITUIIJINHBI
MOAYJIA)

ITK-1 CniocobeH pa3pabaTeiBaTh TPEOOBaHHS U POCKTUPOBATH POTPAMMHOE 00eCTICUCHHE

ITK-1.1 Pa3pabarbiBaeT nporpaMMHBIH KOJI Ha A3bIKaX MPOrpaMMHUPOBAHHS HU3KOTO YPOBHS

[IK-1.2 OcymecTBisieT OTaaKy NporpaMM, HallMCAHHBIX HA SI3bIKE HU3KOI'O YPOBHS

06.028. Ipodeccnonanbumrii cranaapt "CUCTEMHBIIA IPOTPAMMUCT", yTBep:KIéHHBIH MpHKa3oM MUHHCTepCTBA
Tpyaa u couuanbHoi 3ammThl Poccuiicko @enepanun ot 29 centsiops 2020 r. N 6781 (3aperncrpupoBan MuHHCTEPCTBOM
octunn Poceuiickoii ®enepauun 26 Hosiops 2020 r., perucrpanuonnsiii N 60582)

ITK-1. A. Pa3paboTka KOMIIOHEHTOB CUCTEMHBIX IIPOrPaMMHBIX IIPOLYKTOB
A/04.6 Co3aHre HHCTPYMEHTAIIBHBIX CPECTB MPOTrPaMMHPOBAHUS

B pe3yibTaTe ocBOEHHS TUCHUILTUHBI (MOAYJs1) 00yUYaomuiics 101KeH

3.1|3uarth:

3.1.1|BO3MOXHOCTH UCIIOIB30BAHUS [IPOrPAMMHUPYEMBIX JIOTHIECKUX KOHTPOJUIEPOB /IS YIIPABICHHUS TEXHOJIOTHIECKUM
000pyIOBaHHEM, YIIPABILIOIINX CUCTEM; IPHHIUI paOOTHl B KOHMUTYPAIIHIO MPOTrPAMMHUPYEMBIX JIOTHISCKUX
KOHTPOJLJIEPOB;

3.1.2|rexHnyeckue MapaMeTpbl U XapaKTCPUCTHUKU U YCIIOBHA SKCILTyaTallud IPOrpaMMHUPYEMBIX JIOTHYECKUX KOHTPOJUIEPOB;
OCHOBBI IPOIrpaMMHPOBaHUs 1 OCHOBHBIC KOMaH/IbI sI3bIKa IIPOTrpaMMHPOBaHUsA

3.2|¥Ymerh:

3.2.1|coCTaBIATh IPOCTHIE TPOTPAMMEI YIIPABICHAS MPOMBIIIICHHBIM JOTHYSCKHM KOHTPOILIEPOM; paboTaTh ¢
HpOrpaMMHUPYEMbIM KOHTPOIJIEPOM MPH PeLIeHHH NPOodeCcCHOHANBHBIX 3a/1a4; BBINOIHATh TEXHUYECKOE 00CITy>KHMBaHHE,
HaJIaJIKy ¥ IPOBEPKY IIPOrPAMMHUPYEMBIX KOHTPOJUIEPOB;

3.2.2|0CyImecTBIATh TEXHUYECKUI KOHTPOJIb IIPH IKCIUTyaTalluy IIPOTrPaMMHUPYEMBIX KOHTPOJIIEPOB; IPOU3BOIUTE TUATHOCTHKY
000pyZI0BaHMS U BBISABIIATH XapaKTEepHbIE HEUCIIPABHOCTH IPOTPAMMHUPYEMBIX KOHTPOJUIEPOB.

3.3|Baagern:

3.3.1|0CHOBHBIMHU NMPUHIMIAMH ITOCTPOSHHUS IIPOTPAMMBI YIIPABIECHHS TPOMBIIUIEHHBIM JIOTHYECKUM KOHTPOJIEPOM; HAaBBIKAMHU
paboThI ¢ MPOrpaMMUPYEMBIM KOHTPOJIIEPOM MIPU PELICHUH MPOPECCHOHAIBHBIX 3a/ay;

3.3.2|npaBuiaMu TEXHUYECKOTO 00CITY)KUBaHUS, HAJIaAKK ¥ [IPOBEPKH IPOrPAMMUPYEMBIX KOHTPOJIIEPOB; HABBIKAMHU
YCTpaHEHHs HEMCIIPABHOCTH IIPOrPaMMHPYEMBIX KOHTPOJIJIEPOB.

4. CTPYKTYPA U COJAEPKAHUE JUCIHUIIJIMHBI (MOAYJIS)

Kon HaumenoBanue pa3iesioB U TeM /BU]I 3aHATHUsI/ Cemectp / | YacoB | IIpumeuanue
| 3aHATHS Kvnc

Pazgen 1. O0mue cBeieHns 0 NPOrPaMMHPYEMBbIX KOHTPOJIJIEpax

11 Ha3nauenwue, cTpyKTypHasi cxemMa U peXXUMBbI paOdOThI IPOrPaMMUPYEMBIX 3 2
JIOTHYECKHX KOHTPOJUIEPOB.
TexHHUECKHE JaHHBIE U COCTAB ITPOrPAMMHUPYEMBIX JIOTHYECKHX KOHTPOJIIEPOB.

/Jlex/
1.2 Cosnanue npoekra /J1a6/ 3 2
1.3 N3yuenwue s3pika nporpammuposanust FBD /J1a6/ 3 4
1.4 W3yyenue s3b1ka nporpammuposanus LD /J1a6/ 3 4

Pa3znen 2. OcHOBBI pa3padoTKH CTPYKTYPbI IPOrPAMMBbI

2.1 OO0iire cBeqeHNs O OIIOYHOM S3BIKE IIPOrpaMMHUpOBaHus. OpraHu3aoHHbIE 3 1
OJI0KH: CTPYKTYpa IporpaMmbl. OpraHu3alOHHbIC OJIOKU: IUKIHYECKast
00paboTka nporpammbl.  /JIek/

2.2 HW3yuenue s13p1ka nporpamMmuposanus ST /J1a6/ 3 4




2.3

W3zydenue s3pika nporpammuposanus IL /J1a6/

24

U3zyuenue s3pika nporpammuposanus SFC /J1a6/

Paspen 3. SI3pIkn NpOrpaMMHpPOBAaHNS MPOMBIIIJIEHHBIX JOTHYECKHX
KOHTPOJLIIEPOB U MOAYJIei

3.1

O6iue cBenenus o si3bikax crangapra MOK 61131-3 (ST, LD, FBD) kak
HHCTpyMeHTa pa3paboTku I10 1 ynpaBiIsSionmx KOHTPOJUIEPOB B MEXaTPOHHBIX
U poOoTOTeXHUYECKuX cucremax /JIex/

3.2

SI3biku mporpaMmmupoBanust, ucoib3yembie B CoDeSys, Concept 2.6 Trial,
STEP7. butoBsie norudeckue onepaunu. Onepanuu ¢ Tpurrepamu. Onepannu co
cuerurkamu. TaiimepHble komanabsl. Onepanun cpaBaeHus /JIex/

3.3

CTpyKTypa H0JIb30BaTeIbCKOr0 HHTEepdeiica.

DJIeMEHTBHI OKOH U IHAJIOTOBBIX OKOH.

VYupasienue ¢ ki1aBuatypsl. Co3aHue U peJakTUPOBaHHE IPOCKTa
TexHonporpaMmbl. CozjaHue KOHPHUTYpaluy KOHTPOIIepa H TAOIHIBI CHMBOJIOB.
ITporpaMMupoBaHue OpraHU3aLHOHHBIX 0J0KOB. IIporpamMmmupoBanue
(YHKIMOHANBHBIX OJIOKOB U OJIOKOB JJaHHBIX. 3arpy3Ka nporpammsl B L{ITY.
TectupoBaHue NporpaMMbl U AUATHOCTUKA aIllapaTypsbl.

/JTex/

3.4

Omnucanue s3bIka nporpammupoBanue «FBDy» — dyHkunonanbHble 6710KOBbIE
JIHaTpaMMBI.

OcobeHHOCTH IpOrpaMMHUpPOBaHuUs Ha sA3bike FBD, onmcanue 31eMeHTOB A3bIKa:
¢byHKIMN 1 QyHKIMOHATBHEIE OIOKH, (hakTHIecKue mapameTpsl, Cozmanne
nporpaMmsl B cekuuu FBD, coznanue cesizeit mexay FBD 6nokamu, o0bsBieHne
HEPEMEHHBIX.

bubmuorexkn FBD 6okos

/JTex/

3.5

Omnucanue si3bika nporpammupoBanue «LDy — penelinbie tuarpammsl (peneitHas
noruka). OcoGeHHOCTH TPOrpaMMHUPOBaHKs Ha s3bike LD, onrcanue sieMeHToB
sI3bIKA: (PYHKIUH U QYHKIIHOHAIBHBIC OJIOKH, (DaKTHUECKHE MapaMeTphl,
Cosnanue nporpammel B cekiuu LD, cozmanue cBsizeit mexay LD Giokamu,
00BsIBIICHHE TIepeMeHHBIX. bubmuoreku LD GiokoB. /Jlek/

3.6

Onucanue s3bika nporpammupoBanue «SFCy» — nociieoBarebHbIe
GbyHKIMOHANBHBIE cXeMbl. OCOOEHHOCTH MPOrpaMMHUpOBaHHus Ha si3bike SFC,
OIIMCAHKE 3JIEMEHTOB SI3bIKa: (QYHKIMH U (HYHKIHOHAIBHbIE OJIOKH, (haKTHUECKHE
napametpsl, Coznanue nporpammsl B cexipu SFC, coznanue cesazeid mexxay SFC
6siokamu, 00bsBIIeHUE NepeMeHHbIX. bubnnorexu SFC 6i1okoB. /Jlek/

3.7

Omnucanue A3bIKa MPOrpaMMHUpoBanue «ST» — CTPYKTYpPUPOBAHHBII TEKCT.
OcoOCHHOCTH MPOrpaMMHUPOBAHUS Ha s3bIKe ST, ONMCAaHHE IIEMEHTOB S3bIKA:
¢byHKUMY 1 GYHKUMOHANBHBIE O10KH, hakTHdeckue napamerpsl, Coznanue
MporpaMMsbI B cekuu ST, cozaanue cBszer Mmexay ST Oj0kamu, 00bsIBICHHE
nepeMeHHbIX. bubnuorexku ST Gnoxos. /JIex/

3.8

W3zyqenue s3b1ka nporpammuposanus CFC /J1a6/

3.9

Pa3paboTka nmporpamMMbl yIpaBieHUs] KOHBEHEepHbIM poboToMm  /J1ab/

3.10

Co3aHue noJib30BaTeNbCKUX (yHKIIMOHATIBHBIX 010K0B /J1ab/

3.11

Pa3paboTka nporpammsl ynpasieHHs IepekpecTkoM /J1ab/

3.12

Pa3paboTka nmporpaMMbl yrpaBiIeHHs CIOKHBIM TEXHOJIOTHYECKUM MPOLIECCOM
/J1ab/

Pa3nen 4. CamocTosiTesibHasi paGoTa

4.1

Omnucanue s3pika nporpammupoBanue «CFCy» — HenpepbIBHbIC (pYHKIIMOHATbHBIC
cxeMbl. OcoOeHHOCTH TIporpamMmupoBaHus Ha si3bike CFC, onucanue 3neMeHToB
s13bIKa: DYHKIMU U GYHKIHOHATIBHBIC OJOKH, aKTHYECKUE MapaMeTphl,
Cosnanue nporpammsl B cekiun CFC, coznanue cBszeit mexxny CFC 01okamu,
o0bsaBieHNe nepeMeHHbIX. bubmuorexku CFC 610koB. /Cp/

10




4.2 OnucaHue s3bIKa porpaMMupoBanue «lLy» — ciucok HHCTPYKIHA. 3 9
Oco0eHHOCTH ITPOrpaMMHUpPOBaHus Ha si3bike |L, onncanue 371eMeHTOB
s3bIKa: DYHKIMHU U PYHKIHOHATbHBIC OJIOKH, (paKkTHYECKUE mapaMeTphl,
Co3nanue mporpaMmel B cekuuu |L, coznanue cszeit mexnay IL 6rmokamu,
00bsiBIeHME NepeMeHHbIX. bubnuorexu IL 610k0B. /Cp/

4.3 OpraHu3aioHHbIe 0JIOKH: 00paboTKa MPOrpaMMBbI ¢ IPEPHIBAHUIMH. 3 10
Oyuxuun 1 QyHKIHoHaNbHbIE 610Ku. bioku naHHbIX /Cp/

4.4 Moysb MUTaHUS: Ha3HAYCHHUE, Pa00Ta, TEXHUYECKHE XapaKTEPUCTHKH. 3 6,75
Moayib mporeccopa: Ha3HaueHHe, TEXHHIECKHE XapaKTepUCTUKH, padoTa.
Monyie BBOJa-BBIBOJA: HA3HAYCHHE, TEXHHICCKHE XapPAKTEPHCTHKH,
YCTPOWCTBO U MPHUHIIMIT PaOOTHI.

CrieriabHbIe MOJYJIH: Ha3HaueHHe U TUIIbL. /Cp/

4.5 IMoaroroska k aexuusiM /Cp/ 3 9
4.6 INoxroroBka k abopaTopHEIM padoram /Cp/ 3 36
4.7 TTonroToBka Kk KOHTpOJIBHOH pabote /Cp/ 3 8,6

Pa3nen 5. KoHTaKkTHBIE Yachl HA aTTECTAHIO

51 KouTtponsHas padora /KA/ 3 0,4

5.2 3auer ¢ oneHkoii /KA/ 3 0,25

5. OHEHOYHBIE MATEPHAJIBI

O1eHOYHBIE MaTepHaIbl JJIs IPOBEACHUS IPOMEKYTOYHON aTTeCTalli 00YyYarOIIMXCs IPUBECHBI B IPUIIOKEHHH K pabodeit
IIporpaMMe JTUCIHILUINHBL.

@DopMBI ¥ BUIBI TEKYILIET0 KOHTPOJIS IO JUCLIUILIMHE (MOJIYJIIO ), BU/IBI 3aJaHUH, KPUTEPUHU UX OLIEHUBAHUS, paclpeiesieHie 0aioB 1o
BU/IaM TEKYILETO KOHTPOJIS pa3pabaThIBAIOTCS NperoiaBaTeNeM AUCUUILINHEL C yI4ETOM ee ClIeNn(GHUKN U JOBOASATCS 10 CBEICHUS
o0yyaromuxcsi Ha IepBOM y4eOHOM 3aHSTHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS IPETogaBaTeIeM TUCHUILTHHBI (MOAYJIIS), KaK MPaBHJIIO, C HCIIOJIB30BAaHHEM
OUOC unu myTeM NpoBEepKH MUCbMEHHBIX pa0OT, NPEAYCMOTPEHHBIX pa00UYMMH MTPOrpaMMaMH JUCHUILTHH B PaMKaX KOHTAaKTHON
paboTHI M CAMOCTOSITENIEHOM paboThl 00y4Jaromuxcs. st GuKCHpoBaHUs pe3yIbTaTOB TEKYLIETO KOHTPOJIST MOYKET HCIOJIB30BaThCS
BUOC.

6. YYHEBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUILIJTUHBI (MOAY JIS)

6.1. Pekomenayemas JiuTeparypa

6.1.1. OcHoBHas TUTepaTypa

ABTOpBI, COCTABUTEIH 3arnaBue W3zpatensc On. aapec
TBO. TOIT
JI1.1 |OrmeBa M. B., IIporpamMupoBaHue Ha si3pike C++: mpakTHYecKuii Kype: [Mocksa: https://urait.ru/bcode/473054
Kynpuna E. B. yueOHoe nocolue Jyisi By30B IOpaiir,
2021

6.1.2. lonoiHUTEbHAS JUTEPATypa

ABTODBI, COCTaBHTEIHN 3arnasue Wznartensc Dn. ampec
TBO. [O]I
JI2.1 |Yepmnaxos U. B. OCHOBBI IPOrPaMMHPOBAHMS: yIeOHHK U IPakTHKyM 1ist|Mocksa: | https://urait.ru/bcode/469570
BY30B IOpaiir,
2021

6.2 UndopmanuoHHbIE TEXHOJIOTHH, HCIOJIb3yeMble MPH OCYIIeCTBJIEHHH 00Pa30BaTeIbHOr0 Mpouecca Mo AMCIHILTHHE
(MoxyJii0)

6.2.1 IlepeyeHb JULIEH3HOHHOI0 H CBOOOHO PACIIPOCTPAHAEMOr0 IPOrPAMMHOI0 00ecneYeHust

6.2.1.1|Microsoft Windows10 Pro Torosop Ne034210000481700004

6.2.1.2(Codesys_V23941 (Cso6oamo pacmnpoctpansemoe I10) https://www.codesys.com/the-system/licensing.html



https://urait.ru/bcode/473054
https://urait.ru/bcode/469570
https://www.codesys.com/the-system/licensing.html

6.2.2 IlepeueHb npodeccHOHANBLHBIX 023 JAHHBIX U MH(OPMAIHOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

baza kHuT 1 myOauMKanuii DieKTporHoM onbmoreku "Hayka u Texauka"- http://www.n-t.ru

6.2.2.2

Kpymnneiimmit Be6-cepBuc it xocTrHTa | T-MPOEKTOB M MX COBMECTHO# pa3paboTku-https://github.com/

6.2.2.3

ITopTan st pa3paboTYMKOB AEKTPOHHOM TexHUKH: http://www.espec.ws/

6.2.2.4

basa nannbix «bubnnoreka nporpammuctay https://proglib.io/

6.2.2.5

KOHCYJII)T&HT ILIXOC

6.2.2.6

WNndopmarnmonnas cuctema TAPAHT

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUIIJIMHBI (MOAY JIS)

7.1

y‘IC6HbIC Ay JUTOPHUU TSI IPOBEACHUA 3aHSATHI JICKHUOHHOT'O THUIIa, YKOMIIJICKTOBAHHBIC CHCHI/IaJ'lI/l?;l/IpOBaHHOﬁ Me6e.]'[bl'0 n
TEXHUYCCKUMH CPECTBAMH 00yUYCHHS: MYyJIbTHMEIUITHOE 000pyI0BaHKe ISl IIPEIOCTaBICHNS yIeOHON nHMOpMALHT
OOJIBIION ayAMTOPHUU W/MIIH 3BYKOYCHIIMBaroIee 000pyJ0BaHKE (CTAIIMIOHAPHOE UIIH MEPEHOCHOE).

7.2

VueGHbIe ayAUTOPHH ISl IPOBEACHHS 3aHITHI CEMUHAPCKOTO TUIIA, IPYIIIOBBIX W HHIMBUIYAIBHBIX KOHCYJIbTALHI,
TEKYIIIEro KOHTPOJIS ¥ IPOMEKYTOUHOMN aTTECTAINH, YKOMILUICKTOBAHHbBIC CIICIHANTN3UPOBAHHON MEOEIBIO M TEXHHYECKUMHU
cpencTBaMu 00yueHHs: MyJIbTUMEINIHOE 000pyI0OBaHUE W/WIIK 3BYKOYCHIIMBAKOIIee 000pyI0BaHKe (CTAIlMOHAPHOE WIIN
IIEPEHOCHOE)

7.3

IMomenieHus AJIsl CaMOCTOSTENBEHON pabOTHI, OCHANIEHHbIE KOMITBIOTEPHOH TEXHUKON ¢ BO3MOYKHOCTBIO TIOAKITFOUSHUS K
cetn "MHTEepHET" M 0OecrieueHHeM JI0CTyIa B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeIbHYIO CpE/ly YHUBEPCUTETA.

7.4

IMomemenus st XxpaHeHUs! ¥ TPOGHUIAKTUYECKOT0 00CTY )KUBaHUS yueOHOT0 000pyI0BaHUS

7.5

Y4eOHble ay TUTOPUH JUIS IPOBEICHHS JTa00PATOPHBIX Pa0OT YKOMIUIEKTOBAHBI CHIELUAIN3UPOBAHHON MeOEIbIO U
TEXHUYECKUMH CPEJCTBAMHU 00yUCHHS: HOYTOYKH WJIH KOMITBIOTEPHI, MOJIKIFOUEHHBIE K JokanbpHou cetn Cam[ YIIC.




