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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 | Llempro OCBOCHUS UCIMILUINHEI ABISIETCSA (POPMUPOBAHUE CHCTEMBI KOMITCTEHIIUH IJIs1 YCBOCHUS TCOPETHIECKHX,
MPaKTHYECKUX, COBPEMEHHBIX MPeCTaBIeHUI 000CHOBHBIX MOAX0AaX K IPOrPaMMHOMY U KOMIIBIOTEpPHOMY YIIPABICHHIO
IIPON3BOACTBEHHBIMU CHCTEMaMH, HaBbIKaM 110 pa3paboTKe M OTJIa/Ike IPOrPaMMHOTO 00ecTIeYeH s Ha S3bIKaX
IIPOrpaMMUPOBAHUSI PA3HOIO YPOBHS.

2. MECTO JUCIMITIJIMHBI MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBbI

IMukn (paznen) OIT: | b1.B./IB.01.02

3. KOMIIETEHIIMHA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS TN CHUIIINHBI
(MOAYJISA)

ITK-1 Crioco6eH pa3padaTsIBaTh TPeOOBaHMS H IPOSKTHPOBATH IPOrPaMMHOE 00eCIICUeHUE

[IK-1.1 Pa3pabaTeiBaeT IpOrpaMMHBIH KOJI Ha SI3BIKaX POrPaMMHUPOBAHUS HU3KOTO YPOBHS

IIK-1.2 OcymiecTBisieT 0TAaAKY IPOTPaMM, HAITUCAaHHBIX HA SI3bIKE HU3KOTO YPOBHS

06.028. IIpodeccuonanbubiii crangapt "CUCTEMHBIU IIPOTPAMMMUCT", yrBep:xkaéHHbIH npuKka3zom MuHHCTEPCTBA
TpyAa U couuaabHoil 3amuThl Poccuiicko @egepaunn or 29 cenradps 2020 r. N 678u (3aperucrpupoBad MUHHCTEpPCTBOM
crunun Poccuiickoii @enepanun 26 Hosiopst 2020 r., perucrpanuonnbliii N 60582)

ITK-1. A. Pa3zpaboTka KOMIIOHEHTOB CUCTEMHBIX IPOTPAMMHBIX ITPOIYKTOB
A/04.6 Co3naHre HHCTPYMEHTAIBHBIX CPEICTB IPOTPaMMHUPOBAHHS

B pe3yabTaTe ocBOeHHS THCHHILUIHHBI (MOIYJIS) 00YYAKOIIHIICH T0/KEH

3.1 (3HaTh:

3.1.1 | BO3MOXXHOCTH HCIOJIB30BAHUS IIPOTPAMMUPYEMBIX JTOTHUECKUX KOHTPOJUICPOB AT YIPABICHUS TEXHOJIOTHIECKUM
000pynoBaHUEM, YIIPABISIOLINX CUCTEM; IPUHIIMIT paOOThI M KOH(UTYPALIUIO IPOTPaMMHUPYEMBbIX JIOTHUECKHX
KOHTPOJIIIEPOB;

3.1.2 | TexHUUYeCKUE MAapaMeTPhl U XapaKTEPUCTHKH U YCIOBUS HKCIITyaTallul IPOTPAMMHUPYEMBIX JIOTHYECKUX KOHTPOJIIEPOB;
OCHOBBI IPOTPaMMHPOBAHHSI M OCHOBHBIE KOMAHIIBI S3bIKa IPOTPAMMHUPOBAHIL; TIPaBHUIIA TEXHUKH AIEKTPOOE30IIaCHOCTH
IIpU IIPOBEICHUH BCEX BUIOB PabOT ¢ MPOTPaMMUPYEMbIMU KOHTPOIIIIEPAMH.

3.2 | YmerTh:

3.2.1 [ cocTaBIATH MPOCTHIE MTPOTPAMMEI YIIPABIICHUS MPOMBIIIICHHBIM JJOTHYECKAM KOHTPOIIIEPOM; paboTaTh ¢
IIPOTrpaMMUPYEMbIM KOHTPOJIIEPOM IIPU PEeIIeHUH IPO(ecCHOHAIBHBIX 3a/]a4; BEIOIHATh TEXHUIECKOE 00CITy)KUBaHHUE,
HallaJIKy ¥ IpOBEPKY MPOrpaMMHUPYEMbIX KOHTPOJIIEPOB;

3.2.2 | ocymecTBIATh TEXHUUECKUH KOHTPOJIb MIPU IKCILTyaTalli IPOTPaMMHUPYEMbIX KOHTPOJUIEPOB; MPOU3BOIUTH TUATHOCTHKY
000pyn0BaHMs U BBISBIATH XapaKTepHble HEMCIPABHOCTH NPOrPaMMUPYEMBIX KOHTPOJLIEPOB.

3.3 | Bragersn:

3.3.1 | OCHOBHBIMHU HPUHIMIIAMH ITOCTPOSHHS IPOTPAMMBI YIPaBIEHHs! TPOMBILIIICHHBIM JOTHYECKUM KOHTPOJLIEPOM;
HaBBIKaMH pabOTHI € MIPOTPAMMHUPYEMBIM KOHTPOJIIEPOM IIPH PEIICHUH NPO(eCCHOHATBHEIX 33/1ay;

3.3.2 | npaBUIaMHU TEXHHYESCKOTO OOCITY)KUBAHUS, HAJTAKH M MPOBEPKH MPOrPAMMHIPYEMbIX KOHTPOJUICPOB; HABBIKAMHU
YCTpaHEHUST HEUCTIPABHOCTH MPOTPAMMHUPYEMBIX KOHTPOJIIECPOB.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIITUHBI (MO Y.JIA)

Kon HaumeHnoBaHue pa3iesioB U TeM /BU/ 3aHATHS/ Cemectp | YacoB | IIlpumeuanue
3aHATHUSA / Kype

Paznes 1. O61mue cBeJeHNs1 0 IPOrpaMMHPYeMbIX KOHTPOJLIepax

1.1 Hasnauenue, cTpyKTypHas cxema v peKUMbI pabOThI TPOrPAMMHUPYEMBIX 3 2
JIOTUYECKAX KOHTPOJLIEPOB.
TexHHUYecKHe NaHHBIE U COCTAB MPOTPAMMHUPYEMBIX JIOTHIECKIX KOHTPOJUIEPOB.

/JTex/
1.2 Cosnanne npoekra /J1ad/ 3 2
1.3 W3zyaenne s3p1xa mporpammuposanus FBD /J1a6/ 3 2
1.4 H3ydenue s3pika nporpammupoBanus LD /J1a6/ 3 2

Pasnen 2. OcHOBBI pa3padoTKH CTPYKTYPhI IPOrPaMMbI

2.1 O6ume cBegeHus 0 OJIOYHOM SI3bIKE POTrpaMMupoBanus. OpraHu3alMOHHBIE 3 1
OJI0KH: CTpYKTypa nporpammMsl. OpraHn3alioOHHBIC OJIOKH: IIMKINYECKast
00paboTtka mporpaMmsl. /JIex/

2.2 Wzyaenne s3p1xa nporpamMmuposanus ST /J1a6/ 3 4




23

W3zyuenue s3pika nporpamMmuposanus IL /J1a6/

24

H3zydenue s3pika nporpammupoBanus SFC /J1ab/

Pa3znen 3. SI3bIKH NPOrpaMMHUPOBaHUsI IPOMBIIIJIEHHBIX JIOTHYECKUX
KOHTPOJIJIEPOB M MOyJIei

3.1

O61ue cBenenus o s3bikax crangapra MOK 61131-3 (ST, LD, FBD) kak
HHCTpYMEHTAa pa3padoTku 10 ams yrmpaBisionux KOHTPOJIIIEPOB B
MEXaTPOHHBIX M pOOOTOTEXHUIECKHUX cucTeMax /JIex/

32

S3BIKH TporpaMMupOBaHus, Uctoab3yemsie B CoDeSys, Concept 2.6 Trial,
STEP7. butoBsie toruueckue onepauuu. Onepanuu ¢ Tpurrepamu. Onepanuu
co cuerynkamu. TaiimepHblie komanbl. Onepayy cpaBHeHns /JIex/

33

CTpyKTypa I0Ib30BaTEIbCKOTO HHTEp(detica.

DJEeMEHTHI OKOH U IUAJIOTOBBIX OKOH.

VYnpasnenue ¢ k1aBuaTypsl. Co3gaHue U peJakKTHPOBaHUE MPOEKTa
TexHomnporpaMmbl. Co3aHne KOHGUTypanuy KOHTPoJLIepa U TaOIUIbI
CHMBOJIOB.

IIporpaMmMupoBaHuE OPraHU3AIMOHHBIX 0J10KOB. [IporpaMmupoBanme
(YHKIIMOHANBHBIX OJIOKOB 1 OJIOKOB JAAHHBIX. 3arpy3ka mporpammsl B LIITY.
TecTupoBaHue NporpaMMbl U AMarHOCTUKA allapaTypsbl.

/JTex/

34

Omnmucanue s361Ka TporpamMmupoBanne «FBDy — hyHKnnoHansHbIe 6I0KOBEBIE
JMarpaMMBbl.

Ocob6eHHOCTH TporpaMMupoBaHus Ha s13bike FBD, onmcanue 3eMeHToB A3bIKa:
¢yaKIuH 1 QyHKIMOHANBHBIE OJI0KH, (hakTHIecKue mapaMeTpsl, Co3naHue
nporpammsl B cekiinu FBD, co3nanue cBsizeit mexxay FBD 6mokamu,
00bsBJIEHHE TEPEMEHHBIX.

bubmmotexkn FBD 6110k0B

/JTex/

3.5

Omnucanue s361Ka IporpammupoBanne «LDy — peneliHsle auarpaMMsl (peneiHast
noruka). OcoOGeHHOCTH NPOrpaMMHUpPOBaHus Ha si3bike LD, onrcanue 371eMeHTOB
SI3bIKA: PYHKIMU B HYyHKIIHOHATBHBIC OJ0KH, PaKTHYECKUE TapaMeTphl,
Cosznanne nporpammel B cekinu LD, coznanune cBsizeit mexmy LD 6i1okamuy,
oObsiBIIeHHEe TiepeMeHHbIX. brubmuoteku LD 6iokos. /JIek/

3.6

Onucanue s3p1ka porpaMmmupoBanue « SFCy» — mocienoBarensHbie
(dyHKIIMOHATBHBIE cXeMbl. OCOOCHHOCTH poTpaMMupoBaHus Ha s3bike SFC,
OTIMCAaHNE 3JIEMEHTOB S3bIKa: (QYHKIMU U (QYHKIIOHATIBHBIE OJIOKH,
(axTugeckue mapamerpsl, Co3nanue nporpammsl B cekiuu SFC, coznanue
ces3eit Mexay SFC 6mokamu, 00bsBICHNE TepeMeHHbIX. bubmuorexku SFC
61okoB. /JIex/

3.7

Onucanue s3bIKa porpaMMupoBanue «ST» — CTPYKTYpHUpPOBAHHBIN TEKCT.
OcobeHHOCTH IPOrpaMMHUPOBaHUA Ha s3bIke ST, ONMUCcaHIe 27IEMEHTOB SI3bIKA:
GbyHKIMK U YHKIMOHATBHBIE OJIOKH, (hakTHUeckre mapamerpbl, Co3aanne
mporpamMmsl B cekinn ST, coznanue ceszeit Mmexay ST Girokamu, 00bsSBICHIE
nepeMeHHBIX. bubmmorexu ST 610k0B. /Jlex/

3.8

W3zyaenne s3pixa nporpammuposanus CFC /J1a6/

3.9

Pa3paboTka nmporpamMMbl yIipaBieHUs: KOHBeHepHBbIM poboToM /J1ab/

3.10

Co3naHue MoJib30BaTeIbCKUX (PYHKIIMOHATBHBIX 010K0B /J1ab/

3.11

Pa3paboTka nporpamMmesl yrpasieHus nepekpectkom /J1ad/

3.12

Pa3paboTka nmporpaMMbl YITPABICHHUS CIOKHBIM TEXHOJIOTHYCSCKHM
nponeccoM /JIa6/

Paznen 4. CamocTosiTe/IbHAsI paGoTa

4.1

Onmcanne s13b1Ka nporpammupoBanne «CFCy» — HenpepbIBHBIC
¢yHKIHOHATBHEIE cXeMBl. OcoOeHHOCTH porpaMMupoBaHus Ha si3bike CFC,
OIIMCAHUE 3JIEMECHTOB S3bIKa: (QYHKIMU U (QYHKITHOHATIBHBIE OJIOKH,
¢daxrryeckue mapamerpsl, Co3nanue nporpammsl B cekimu CFC, coznanue
cesa3eit Mexay CFC 6iokamu, oObsiBIieHHE TIepeMeHHbIX. brubnmnotekn CFC
6moxoB. /Cp/

10




4.2 Omnucanue s361Ka IporpaMmmupoBanue «ILy» — CIHCOK HHCTPYKIHIA. 3 9
Oco0eHHOCTH IPOrpaMMHUPOBaHUs Ha s3bIKe IL, omucaHye 21eMEHTOB sI3bIKa:
¢yHKIHH ¥ QyHKIHOHANEHBIE OJIOKH, hakTHYecKue mapaMeTpsl, Co3naHue
mporpaMMsI B cekiuu 1L, cozpanue cBsazeit mexy IL 61oxamu, 0ObsBICHNE
nepeMeHHbIX. bubnuoreku IL 6nokos. /Cp/

4.3 Opranu3zaiuoHHblie 0J0KH: 00paboTKa MPOTpaMMBbl C pepbIBaHUAME. DYHKITUU 3 10
1 QyHKIMOHANBHBIE OyoKH. briokn maHHEIX /Cp/

4.4 Monyne nuTaHMA: Ha3HaYCHUE, paboTa, TEXHUIECKHE XapaKTePUCTHKH. 3 9
Momyms nporeccopa: Ha3HaUeHHE, TEXHUUECKHE XapaKTepUCTHKH, paboTa.
Moynb BBOa-BbIBOJIA: Ha3HAUCHHE, TEXHUYECKHUE XapaKTEPUCTHKH,
YCTPOHCTBO M IIPUHLUII pabOTHI.

CrenunanbHbIE MOTYITN: Ha3HaUeHUE U THITEL /Cp/

4.5 oaroroBka k aexuusm /Cp/ 3 8
4.6 IToaroToBka k gabopaTopHbiM pabotam /Cp/ 3 32
4.7 IMoaroToBka k KoHTpoOJBLHOU pabdote /Cp/ 3 8,6

Pa3znen 5. KoHTakTHbIE Yachl HA aTTECTALMIO

5.1 KonrtponsHas pabora /KA/ 3 0,4

5.2 3auer ¢ onenkoi /K3/ 3 0,25

5. OHEHOYHBIE MATEPHAJIBI

OrneHoYHbIe MaTepHaNbl IS TPOBEICHUST IPOMEXYTOUHON aTTECTAIIMK OOYJaIONIMXCsl MPUBEICHBI B IPUIOKEHUH K
paboueii mporpaMme AUCIHILIHHEL.

®DopMBI U BUIIBI TEKYIIETO KOHTPOJIS MO AUCHMIUIMHE (MOIYII0), BUABI 3aJaHUH, KPUTEPHH UX OLICHUBAHUS,
pacrpeseneHre 0aIoB MO BUAAM TEKYIIEro KOHTPOJISI pa3padaThIBAIOTCS MPENojaBaTeieM JUCIUILIHHBI C YIETOM e CeU(UKA H
JIOBOJISITCS 1O CBE/ICHUSI 00YJarOMuUXcsl Ha EPBOM YIeOHOM 3aHITHH.

Tekyimunii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBISCTCS MIPENoAaBaTeeM NUCHHUILIAHBI (MOAYISA), KaK IPaBHIIO, C
ucnonb3oBanueM SMOC uiu myTreM IpOBEPKU MUCHbMEHHBIX PaboT, MPETyCMOTPEHHBIX pa0OYMMHU MPOTPaMMaMHU JUCIUILINH B
paMKax KOHTaKTHOH PabOThI M CaMOCTOSITENBHON paboThl oOydarommxcs. st GukcHpoBaHus pe3ynbTaTOB TEKYIIETO KOHTPOJIS
MO3KeT ucnonb3osatbes DMOC.

6. YAEBHO-METOINYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. PexoMenayemas aureparypa

6.1.1. OcHoBHas iMTEpaTypa

ABTOpBI, COCTaBUTEIH 3araBue Wznatensc O agpec
TBO, TOJ
JI1.1 [Oruesa M. B., IMporpammuposanue Ha s361ke C++: MPaKTHYECKUH KypC: MockBa:  [tps://urait.ru/bcode/4730]
Kynpuna E. B. ydeOHOe mocodue A By30B IOpaiir,
2021

6.1.2. lono/IHUTeNbLHAS TUTEPATYPa

ABTOpBIL, COCTaBUTENU 3arnaBue W3natensc Om. axpec
TBO, TOJ
JI2.1 |Yepmnakos U. B. OCHOBBI IPOTPAMMHUPOBAHHS: YICOHUK U MIPAKTHKYM JIJIs Mocksa:  [tps://urait.ru/bcode/4695]
BY30B IOpaiir,
2021

6.2 UndopManmoHHbIE TEXHOJIOTHH, HCIOJIb3yeMble MPH 0CYIeCTBJIEHHH 00pPa30BaTeIbHOIO NMpolecca no JUCHHUILIMHE
(Mony.J110)

6.2.1 IlepeveHb JINLIEH3UOHHOTO M CBOOOHO PACIPOCTPAHSEMOT0 MPOTPAMMHOI0 00ecreveHust

6.2.1.1 | Microsoft Windows

6.2.2 Ilepeyens npogeccHOHANILHBIX 623 JAHHBIX U HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM




6.2.2.1

Baza xuur u myonukamnumit DnexTporHoi 6nbmnoTexn "Hayka n Texuuxa'- http://www.n-t.ru

6.2.2.2

Kpynaeitmmii BeO-cepsuc s xoctrHTa [T-poeKkToB 1 X coBMecTHOI pa3paboTtku-https://github.com/

6.2.2.3

Ioptan st pa3paboTINKOB ANMEKTPOHHOHN TEXHUKH: http://Www.espec.ws/

6224

ba3a nannbix «bubmuoreka nporpammucta» https://proglib.io/

6.2.2.5

KOHch'IBTaHT IIJIFOC

6.2.2.6

HUndopmannonnas cucrema TAPAHT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MO YJIA)

7.1

VYueOHbIe ayTUTOPUH AT POBEACHUS 3aHATHH JIEKIIHOHHOTO TUIIA, YKOMIIEKTOBAHHBIE CTICIIMAIN3UPOBAHHOI MeOEIbI0
1 TEXHUYECKUMH CPEJCTBAMU 00YyUEeHUS: MyJAbTUMENUITHOE 000pyIOBaHUE IJIsl IPEIOCTaBIeHHs yaeOHOH nHpOopMaIu
0O0IIBIION ayANTOPUH W/WITH 3BYKOYCHIIMBaroIee 000pynoBaHue (CTAHOHAPHOE WITH IEPEHOCHOE).

7.2

VYueOHbIe ayJUTOPUH JUTS IPOBEACHNUS 3aHATHH CEMUHAPCKOTO TUIIA, IPYIIIOBBIX ¥ MHIAWBHYAJIbHBIX KOHCY/IbTAIUH,
TEKYIIETO KOHTPOJIS M IPOMEKYTOUHOH aTTEeCTaIllH, YKOMIUIEKTOBAaHHBIC CIICIHAII3HPOBAaHHON MeOeNbIo 1
TEeXHHYECKUMH CPEACTBAMU 00y4eHHs: MyIbTHMEANITHOE 000pyA0BaHNE U/HIIH 3BYKOYCHIMBAoIee 000pyj0BaHIE
(craroHapHOE WK IIEPEHOCHOE)

7.3

[MomereHus s CaMOCTOSTENBHON pabOTHI, OCHALIIEHHBIE KOMITBIOTEPHOW TEXHUKOW C BO3MOYKHOCTBIO TIOAKIIIOUEHHS K
cetu "MHTEepHET" M 0OECIIeYeHHEM JOCTYINA B AJICKTPOHHYIO HHPOPMaIlMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCHTETA.

7.4

[Momernenus 11 XpaHeHUs! 1 MPOPUIAKTUIECKOTO OOCTY)KUBaHHS y1€OHOTO 000PyIOBaHU

7.5

VYueOHbIe ayTUTOPUH AT IPOBEAEHUS JIAOOPATOPHBIX PAaOOT YKOMIUICKTOBAHBI CIICIIMANIN3UPOBAHHON MeOEbI0 1
TEXHUYECKUMH CPECTBAMH O0Yy4EHHUS: HOYTOYKH MIIM KOMITBIOTEPBI, TTOIKIII0YEHHBIC K JIokansHo# cetn Cam[ YIIC.




