Ipuioxkenue 3

MUHUCTEPCTBO HAYKU Y BBICIIEI'O OBPA3OBAHUS
POCCHUIICKON ®EJEPALIUUA

(benepanpHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEIKICHHUE
BbICILIET0 00pa30BaHUs
«APKYTCKHM I'OCYJAPCTBEHHBIM YHUBEPCUTET»
OI'bOY BO «UT'Y»
Kadenpa pagnodpuzuku u pagnodieKTpOHUKH

Pabouasn nporpaMmma IMCIHHUIIJINHBI

Haumenosanue qucrmiumasl 51.B.14 IIpoMbliieHHOEe IPOrPaAMMHUPOBaHNE

Hamnpasnenue nmoarorosku 09.03.02 UHdopMannoHHbIe CHCTEMbI H TEXHOJIOTHH

Hanpasnennocts (mpo¢uib) MOATOTOBKH JJI€KTPOHHBIH M MPOrPAMMHbII HHKMHUPUHT

KBanudukanus BeITyCKHUKA OaKaJaBp

®dopma 00yueHUs 0UHasA

CornacoBano ¢ YMK ¢wusuueckoro akynsreta PexomennoBano kadenpoit panmodusuku u
Panno3IEKTPOHUKH:
IIporokois Ne 53 ot «17» mapra 2026 r.

HpencenaTemM.

[Ipotokon Ne 7 ot «17»

3aB. kadenpoit onecank C.H.

Hpkyrck 2026 1.



Conepxanue

I. HEJIN U BAJAYN JUCHUITIIMHDBL .......ocoiiiiiii 3
I.MECTO ANCHUIIIMHBI B CTPYKTYPE OIIOIT BO......oocoiiiiiiiiiiii e, 3
I1l. TPEBOBAHUNSA K PE3YJIBTATAM OCBOEHUA JUCHUITIIMHBL...........cocoveiiiienee 3
IV. COAEP’)KAHUE U CTPYKTYPA IUCHUIIIMHDBL ........ccoviiiiiiii, 5
4.1. CopeprxkaHue TUCHMIUIMHBI, CTPYKTYPHPOBAHHOE IO TEMaM, C YKa3aHUEM BHJIOB yUEOHbBIX
3aHSATHI U OTBEACHHOTO HA HUX KOJHYECTBA AKATEMHUCCKIX TACOB. ... evvivrerreasrerseesseeresseennens 5
4.2. I1nan BHeayAUTOPHON CAaMOCTOSATENILHONU PaOOThl 00YUYAIOIIUXCS [0 JUCHUIUIHHE ........... 6
4.3. Collep/KaHNUE YUEOHOTO MATEPHUATIA «.vvveureeeriasreessreasreessesasreessesssseessesssnesssesssneessesssneessessnns 7
4.3.1. [lepeueHb CEMHUHAPCKUX, IPAKTUYECKUX 3aHITUN U JTaOOPATOPHBIX Pa0OT................ 7
4.3.2. Ilepeuenpb TeM (BOIIPOCOB), BHIHOCUMBIX Ha CAMOCTOSITEIPHOE U3YyUYCHUE CTYACHTAMHU

B paMKax caMoCTOATEIBHON PAOOTBI (CPC) ..c.vviiiiiiiiiiiiie e 7

4.4. Metoauuecke yKkazaHHs 110 OpraHU3aluu CaMOCTOSTENIbHON pabOThl CTYACHTOB............ 8
4.5. IIpuMepHast TEMATUKA KYPCOBBIX PAOOT ....vveuviiviiiiieiiiiiesiiesiisie st 8
V.YUEBHO-METOJUYECKOE u NHO®OPMALIMOHHOE OBECIIEUEHUE
JUACHUTITIFHDBI ..o 8
VI.MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIUIMHBI .........ccveviinnee, 9
6.1. Y4eOHO-1a00PATOPHOE OOOPYHAOBAHUE: «..ccuveerereasreesnreasreessreasneessseasnesasneesseessneessessnneensessnnes 9

1) [TepcoHaMbHBIC KOMITBIOTEPBI QY. 235/7 c.vviiiiiiii ittt ettt 9

2) IVIK OBEH150 ¥ MOAYIH PACIIHUPEHMS K HEM. ..eeuvvenrieersanreesseessreessessseessnesneessessneessessnnes 9
6.2. [IPOTPAMMHOE OOCCTIEUEHUE: ......veenveesreetreasreesieeeseessneaneessneaneeasseanneensneenneesnneenneennneenneennnis 9

1) Cpena MOK-niporpammupoBadust OBEH CoDeSys 2.3 ... 9

2) Web-cepsep OpenServer wiu Jr0ast JPYTAST COOPKA ...c..everrerrerierirreaeereesressesiessesiessesseeeenes 9
6.3. TEXHHUECKHUE U DTIEKTPOHHBIE CPEICTBA: ....uuvvreureieiurerassressssressssressssresssssessssssesseeesneessneeans 9
VII.OBPA3OBATEJIBHBIE TEXHOJIOT UM ........oociiiiiiiiiiiic e 9

VIIILOOEHOYHBIE =~ MATEPHAJIBI JUIA TEKYIIEI'O KOHTPOJIA 41
[TPOMEXYTOUHOU ATTECTALMMU ..o 9



I. LIEJIV M1 3AJTAYM JIMCLHMIIIAHBI

Hemn: nate cryneHTaM-0akagaBpaM OCHOBHBIE TPEACTABICHUS O (PyHKIMOHUPOBAHHHU,
pa3paboTKe M BHEAPEHUU CHUCTEM aBTOMATHYECKOTO YIpaBiieHHs M cOopa JaHHBIX B CHCTEMax
IIPOMBIIIIIEHHON aBTOMATU3ALINH.

3agauym: HAyuyuTb  CTYJIEHTOB  IIPOEKTUPOBAaTb  CHUCTEMBl  aBTOMAaTH3alUU  C
HCIIOJIb30BaHNEM Haunboliee paclpoCTpaHEHHBIX UHTEP(EICOB CBSI3U, YCTPOICTB YIIpaBICHUS U
cbopa JaHHBIX, IporpaMmupoBanuto Ha MOK-s3bIkax.

ILMECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnas guctumuHa (Moxyns) b1.B.14  [IpomblniieHHOE —IpOrpaMMUpOBaHUE
OTHOCHUTCS K YacTH, (POPMHUPYEMOM yuacCTHUKaMU 00pa30BaTeIbHbIX OTHOIICHUH.

Jlig u3ydeHus: JTaHHOW y4eOHON JUCHMILTUHBI (MOAYJIsl) HEOOXOAMMBI 3HAHUS, YMEHUS U
HaBBIKM, (QOpMHUpYEMbIe NPEALISCTBYIONIMMU JUCLUILUIMHAMU. aJTOPUTMBI M OCHOBBI
IPOrpaMMHUPOBAHUS, OCHOBBI pOOOTOTEXHUKH, TEOpUs U 00paboTKa HHPOPMAIIH.

Ilepeyenp mocnenyromux y4eOHBIX IUCHMIUIMH, U1 KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHHUSI U HaBbIKHU, (QOpMHUpyEMble JaHHOW Yy4yeOHOW IUCHUIUIMHOM: TUCIUIUIMHA SBIISETCS
3aBepILAIOLICH B CBOEM IIMKJIE JJIS CTYIEHTOB-0aKajIaBpoOB.

I11. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA JUCHUIIJIMHBI

IIponiecc ocBoeHMs AMCUUIUIMHBI HAlpaBieH Ha (OpMUpOBaHME KOMIIETEHIMHA B
coorBerctBu ¢ KPM TOII UT u OIIOIl BO mno wnampasmenuto moxarotoku 09.03.02
HNupopmManoHHbIE CHCTEMbI M TEXHOJIOTHH.

IlepeyeHb NIAHNPYEMBbIX Pe3yJbTATOB 00yUYeHHS 10 JUCUHUIIJIMHE, COOTHECEHHBIX €
HHAUKATOPAMU JOCTHKEHHUSA KOMIIECTECHIIMI

HNuaukaropsl
Komnerenuus . Pe3yabTarsl 00yyeHus
KOMIETeHIUH
[TIK-5.UTK-JIPP-1.1. 3-2. 3naer
TEXHHUYECKUE XaPaKTEPUCTHKH H
HSKOHOMUYECKHE TTOKa3aTeNn
OTEUYECTBCHHBIX U 3apyO0eKHBIX
a3paboTOK B 001aCTH
TK-5.UTK-J[PP-1.1. Enei NN
[K-5.UTK-IPP-1. Pa3pabatbiBaeT UCXOAHBIE U
TECTOBOTO/TEXHOJIOTHYECKOTO
CniocobeH pa3pabaTbiBaTh HCITOJTHSIEMBIE KOJIBI

MPOTrPaMMHOTO 00€CTICUeHUS
udpoBoil 00pabOTKK CUTHAJIOB,
1M(pPOBOro MPOrpaMMHOTO

IPOrpaMMHOE 00€CIeUeHHe | IPOrPaMMHOIO
PalMO3IEKTPOHHBIX CPEICTB | 00eCeueHHsI BEICOKOTO

Ha S3BIKaX BBICOKOTO YPOBHSI B COOTBETCTBUH C
yIpaBJIeHUS PaAHO3IEKTPOHHBIMU
YPOBHS 3aJaHHBIMH AIITOPUTMAMHU
CpeICTBaMH Ha SI3BIKaX BEICOKOTO
(bYHKIIMOHHPOBAHUS

YPOBHSL.

MK-5.UTK-JIPP-1.1. 3-3. 3naet
METOJIbI M CPEJICTBA Pa3pabOTKU
CTEIUATBHOTO U
TECTOBOTO/TEXHOJIOTHYECKOTO
MIPOTrPaMMHOTO 00€CTICUCHUS




1 poBoii 00padOTKK CUTHAJIOB,
1M(POBOTrO MPOrPAMMHOTO
YIPaBJICHUS PAIHOIEKTPOHHBIMH
CpEICTBAMU Ha A3BbIKaX BBICOKOTO
YpPOBHSL.

[IK-5.UTK-JIPP-1.1. 3-4. 3naer
OCHOBBI CXEMOTCXHUKHU
Pasno3JIeKTPOHHBIX CPEJICTB,
COBPEMEHHON OTEYECTBEHHOUN U
3apy0OexXHOI AIMEeMEHTHOM 0asbl, B
TOM YHUCJIC CUTHAJIBHBIC
MIPOLIECCOPBI, KOHTPOJUIEPHI U
IIpOrpaMMHUpPYEMBIEC JTOTUYECKUE
WHTETPAIbHBIE CXEMBI.
[IK-5.UTK-JIPP-1.1. V-1. Ymeer
paspabaTbIBaTh BCTPOCHHOE
CTeMAIBHOE MTPOTPAMMHOE
obecneuenue UQPppoBoi
00paboTKu CUTHAJIOB, HU(POBOIO
MPOrPaMMHOTO YIIPAaBJICHUS HA
sA3bIKaxX BbICOKOI'O YPOBHHI.
[IK-5.UTK-JIPP-1.1. V-2. YmeeT
pa3pabaThIBaTh TECTOBOE U
TEXHOJIOTHUECKOE MTPOrPaMMHOE
obecrieueHne Ha S3bIKaX BHICOKOTO
YPOBHSI.

[1K-5.UTK-JIPP-1.2.
PazpabaTbIBaeT aaropuTMbl
yIIpaBiI€HUs
PaguOdIIEKTPOHHBIMU
CpEICTBAMH Ha SI3bIKaX
BBICOKOT'O YPOBHS

[K-5.UTK-JIPP-1.2. 3-2. 3Haet
TEXHUYECKHE XapaKTEPUCTUKU U
HKOHOMHYECKHUE TTOKA3aATEIN
OTEYECTBEHHBIX U 3apyOekKHBIX
pa3paboToK B 00IaCTH
CMELUANBHOTO U
TECTOBOTO/TEXHOJIIOTUIECKOTO
MIPOrPaMMHOTO 0OecTieueHus
unppoBoit 00pabOTKH CUTHAJOB,
U(pPOBOro MPOTPaAaMMHOTO
YIpaBIeHUA paIuOdIEKTPOHHBIMU
CpeACTBaMU Ha S3bIKaX BBICOKOTO
YpPOBHA.

[TIK-5.UTK-JIPP-1.2. 3-3. 3naer
METO/Ibl U CPe/ICTBA Pa3pabOTKU
CHELUANBHOTO U
TECTOBOTO/TEXHOJIIOTUIECKOTO
MIPOrPaMMHOTO 0OecTieueHust
unppoBoit 00pabOTKH CUTHAOB,
1U(pPOBOro MPOTPaAMMHOTO
YTPaBICHUS PAJANO3TEKTPOHHBIMU
CpeACTBaMU Ha SI3bIKAaX BHICOKOTO
YPOBHSI.

[IK-5.UTK-JIPP-1.2. 3-4. 3naet
OCHOBBI CXEMOTEXHHUKH
PaiO3JIEKTPOHHBIX CPEJICTB,




COBPEMEHHOMN OTEYECTBEHHOUN U
3apy0OeHOM AIMEeMEHTHOM 0asbl, B
TOM YHCJIE CUTHAJIbHbIC
IPOLIECCOPBI, KOHTPOJIIEPHI U
IPOTPaMMHPYEMBIE JIOTUIECKHE
UHTErpajbHbIE CXEMBI.
[IK-5.UTK-/IPP-1.2. V-1. Ymeer
pa3pabaTbIBaTh IPOrpaMMHBbIE
aIropuTMBbI HU(POBOTO
IIPOrPaMMHOTO YIPaBJICHUS
PaMO3JICKTPOHHBIMU CPEJCTBAMH.

[MK7.UTK-APC-1.
CrnocobeH pa3pabaTbiBaTh,
ONITUMHU3UPOBATH U
OTJI&KUBATh CUCTEMHOE
IporpaMMHOe oOecrieueHHe.

I[NIK7.UTK-APC-1.1.
Pa3zpabarrsiBaer
HU3KOYPOBHEBBIN KOJ JJIs
BCTPAaMBAEMBIX CUCTEM U
JIpariBEPOB.

[MIK7.UTK-JIPC-1.1. 3-1. 3naer
APXUTEKTYPY COBPEMEHHBIX
MIPOILIECCOPOB, OCOOEHHOCTH
paboThl ¢ 000pyI0OBAaHUEM
rporeccopa.
[IK7.UTK-APC-1.1. 3-2. 3naer
npuHUuUIel B3aumoencteus 110 ¢
arnmaparypomu.
[IK7.UTK-JIPC-1.1. V-1. Ymeer
pa3pabarbIBaTh HU3KOYPOBHEBBIN
KOJI JIs1 BCTPOEHHOTO
MIPOTPaMMHOTO 00€CTICUCHUSI 1
JpaBepoB.

[IK7.UTK-APC-1.1. V-2. Ymeer
paspabatbIBaTh IpaBephl s
anmapaTHbIX YCTPOMCTB.

[IK7.UTK-JIPC-1.2. 3-1. 3naer
METO/Ibl ONTUMH3AIUH (K311,
[aMsTh, TAKTOBAs YacTOTa
mporieccopa).
[IK7.UTK-JIPC-1.2. 3-2. 3naer
MHCTPYMEHTHI TPOGUINPOBAHUS.
[IK7.UTK-JIPC-1.5. 3-3. 3naer
ApPXUTEKTYpPy KOMITUJISTOPOB,
ONTUMM3AIINHU JJIS1 BBIOPAHHBIX
apXUTEKTYp MPOLECCOPOB.
[IK7.UTK-IPC-1.2. V-1. Ymeer
aHAJIM3UPOBATh OEHUMAapPKH,
BBISBJIATH Y3KHE MECTA.
[NK7.UTK-APC-1.2. V-2. Ymeer
pa3pabarbIBaTh KOJI,
ONTHMU3UPOBAHHBIN 15
BbIOpaHHOM anmapaTHON
ApPXUTEKTYPHI.

[IK7.UTK-JIPC-1.3. 3-1. 3naer
apXUTEKTypy sapa Linux.
[K7.UTK-APC-1.3. 3-2. 3naer
MPHUHITUIIBI pAaOOTHI BCTPAaUBACMBIX
OMNCPalIMOHHBIX CUCTCM.
M[K7.UTK-APC-1.3. Y-1. Ymeer
IIOPTUPOBATH KO MEXAY




pa3IMYHBIMHU BapuaHTaMHU
3arpy3uunkoB u OC.
HNK7.UTK-APC-1.3. V-2. Ymeer
BBITIOJHATH pa3pabOTKy Ha CTHIKE
MIPOrPaMMHOTO 00€CTICUeHUSI 1
000pyA0BaHUSI.

I[IK7.UTK-IPC-1.4. 3-1. 3naer
MeToIbl aHajmu3a bare-metal
cOocB.

[IK7.UTK-JIPC-1.4. 3-2. 3naer
(hopMaTel OMHaApHBIX (ailIoB,
paboTy ¢ MaMsThIO.
I[IK7.UTK-IPC-1.4. YV-1. YMeer
OTIIAXKUBATh KOJ| uepe3
CHEIMATM3UPOBAHHBIC OTIATIUKN
CUCTEMHOT'0 IPOrPaMMHOTO
obecreueHus.
[IK7.UTK-JIPC-1.4. V-2. YMmeeT
AQHAIM3UPOBATH JTAMITHI TAMSITH,
JIN3acCeMOIMPOBAHHBIN KOJI.

[TK10. ITITK-PS. Cnocoben
pa3pabatbeiBaTh TpeOOBaHUS
U TIPOCKTUPOBATH

nporpaMMHoe o0ecrieueHue
(TOI)

ITK10. TITIK-PS5.1.
AHanu3upyeTr BO3MOKHOCTH
peanu3anuu TpedoBaHUH K
KOMIIBIOTEPHOMY
IPOrpaMMHOMY
00eCIeUeHHUIO.

IIK10. IIIIK-P5.1. 3-1. 3naer
BO3MOKHOCTH CYILECTBYIOILEH
MIPOTrPaMMHO-TEXHHYECKOM
APXUTEKTYPHI.

[IK10. IIIIK-P5.1. 3-2. 3naer
BO3MOYXHOCTH COBPEMEHHBIX U
MIEPCIIEKTUBHBIX CPEJCTB
pa3paboTKu IPOrPaMMHBIX
MIPOIYKTOB, TEXHHYECKUX CPECTB.
IIK10. IIIIK-P5.1. 3-3. 3naer
METOJI0JIOTUH Pa3pabOTKU
KOMITBIOTEPHOTO MTPOTPAMMHOTO
oOecredyeHns U TEXHOJIOTHHI
MPOrPaMMHUPOBAHHUS.

IIK10. TIIK-P5.1. V-1. YMeer
MIPOBOJUTH COOp U
CHUCTEMAaTH3AIUI0 TPEOOBAHMI K
KOMITBIOTEPHOMY TPOTPaAaMMHOMY
00eCIeYeHHIO.

[IK10. IIIIK-P5.1. V-2, YMmeer
BBISIBJISITh B3aMMOCBSI3U U
JOKYMEHTHUPOBATh TPeOOBaHUS K
KOMITBFOTEPHOMY TIPOTPaMMHOMY
00ecIeYeHHIO

IIK10. TIIIK-P5.1. V-3. YMeer
BbIpa0aTHIBATh BAPHUAHTHI
peanu3anuu TpeOOBaHUH K
KOMITBIOTEPHOMY TIPOTPaAaMMHOMY
00eCIeYeHHIO.

[TK10. IITK-P5.2.
Pa3zpabarrsiBaer
TEXHHUYECKUE

TITIK-P5.2. 3-1. 3HaeT METOALL U
CpeICcTBa MPOEKTHPOBAHUS
KOMITBIOTEPHOTO MPOrPaMMHOTO




cnenudukanui Ha
MIPOrpaMMHBIE KOMITOHEHTBI
U UX B3aUMOJICUCTBUE

obecrieueHus.

TITIK-P5.2. 3-2. 3HaeT MeTOOLI U
CpencTBa MPOEKTUPOBAHUS
MPOrPaMMHBIX UHTEP(DHENCOoB.
[IITK-P5.2. V-1. YMeet BoIOUpATH
CpeICTBa peaan3aluu TpeOOBaHUN
K KOMITBIOTEPHOMY
MPOrPaMMHOMY 00€CIICUCHHIO.
[IIIK-P5.2. V-2. Ymeer
BbIpa0aThIBATh BAPHAHTHI
peann3ainuu KOMIBIOTEPHOTO
MIPOrPaMMHOTO OOECTICUEHUSI.
[IIIK-P5.2. V-3. YMmeer
MIPOBONTH OIEHKY U
000CHOBaHNE PEKOMEH Ty EMbIX
peLICHUN.

[1K10. ITIIK-P5.3.
IIpoextupyer
KOMITBIOTEPHOE
porpaMMHOe oOecrieueHme

[TK10. IITK-P5.3. 3-1. 3naet
TIPUHIIMITBI TTOCTPOSHUS U BUJIBI
APXUTEKTYPbl KOMITBIOTEPHOTO
MIPOrPaMMHOTO OOECTICUEHUSI.
[TK10. IITK-P5.3. 3-2. 3naet
TUTIOBBIE PELICHUS, ONOINOTEKU
IIPOTrPaMMHBIX MOZYJIEH,
11a0JI0HBI, KJIACChl 0OBEKTOB,
WCIIONIb3yEMBIC TIPU pa3padOoTKe
KOMITBFOTEPHOTO MPOrPAMMHOTO
obecrieueHus.

[IK10. ITIK-P5.3. 3-3. 3naer
HOPMAaTHBHO-TEXHUYCCKHE
JOKYMEHTHI (CTaHAapThI),
ompeestone TpeOOBaHMsI K
TEXHUYECKOH IOKyMEHTAIlUU Ha
KOMITBIOTEPHOE TIPOTPaMMHOE
obecrnieveHue.

ITK10. IIK-P5.3. 3-4. 3naet
METOJIbI U CPEJICTBA
MIPOSKTHPOBAHMSI KOMITBIOTEPHOTO
MPOrPaMMHOTO OOECTICUEHUSI.
[TK10. IIK-P5.3. V-1. Ymeer
pa3pabaTbIBaTh U U3MEHSITH
APXUTEKTYPY KOMITBIOTEPHOTO
MPOrPaMMHOTO OOECTICUeHUs U
COTJTACOBBIBATh €€ C CUCTEMHBIM
AQHAIUTUKOM M apXUTEKTOPOM
MIPOTPaMMHOTO 00€CTICUCHHUS.
[IK10. ITIK-P5.3. V-2. Ymeer
MIPOEKTUPOBATH CTPYKTYPbI
JTAHHBIX.

[IK10. I[IIIK-P5.3. V-3. Ymeer
MIPOEKTUPOBATH MMPOTPAMMHEIE
nHTEpENCHI.

TIK11. IITIK-P6. Criocoben

[IK11. [ITIK-P6.1. Paboraer

[IK11. I[ITIK-P6.1. 3-1. 3naet




y4acTBOBATh B
IIPOMBIIUIEHHON
pa3paboTKe MPOrpaMMHOTO
obecreyeHus

(TOII)

B COOTBETCTBHUH C
NPOMBIIUICHHBIMA
METOAOIOTUAMHU
pa3paboTKu.

npuHIUnsl Agile 1 ux
MIPUMEHEHHE B TIPOMBIIIJIEHHBIX
MIPOEKTAaX.

[IK11. ITIK-P6.1. 3-2. 3Haer
nporiecchl code review, MPUHIIHITEL
KOJIJISKTUBHOT'O BJIQJICHUS KOJIOM
(collective code ownership).
[IK11. I[ITIK-P6.1. V-1. Ymeer
OLIEHUBATh 00BEM 3a]1a4l M CPOK
€€ BBITNIOJIHEHUS], y4aCTBOBATh B
TUTAHUPOBAHHUH CIIPUHTOB.
[IK11. I[IIIK-P6.1. V-2. YMmeer
paboTaTh B KOMaH/E C
UCIOJIb30BAHUEM UHCTPYMEHTOB
YIpaBJICHUS POCKTAMH.

ITIK11. I[IIIK-P6.2.
Hcnons3yeT THCTPYMEHTBI
IIPOMBILUICHHOU
pa3paboTKHu.

[1K11. [MIIK-P6.2. 3-1. 3naet
npuHimnel Continuous Integration
and Continuous Delivery (CI/CD).
[IK11. IITIK-P6.2. 3-2. 3Haer
CHCTEMbl MOHUTOPHHIA U
JIOTHPOBAHUS B TIPOTyKTHBHOM
cpexe.

[IK11. TITIK-P6.2. ¥-1. YMeet
HacTpauBaTh NOTOKH padoT
CIl/CD.

[IK11. I[ITIK-P6.2. V-2. Ymeer
paboTaTh ¢ KOHTEHHEepU3aluen u
OPKECTPALUEH.

[IK11. TIK-P6.2. ¥-2. YMeet
HacTpauBaTb MOHUTOPHHT B
IIPOTYKTUBHOM Cpefe.

IIK11. IIIIK-P6.3.
Pa3zpabarriBaer
MacITaOupyeMbIi 1
MOAEP>KUBAEMBIN KO

IIK11. I[ITIK-P6.3. 3-1. 3naet
MPUHIMIBI YUCTOTO Kona, SOLID,
DRY, KISS u np.

[IK11. [IIIK-P6.3. 3-2. 3naet
MIPUHLIMIIBI IPEMETHO-
OpPUEHTHUPOBAHHOTO
npoexktuposanus (I1OIT)
MPOTPaMMHOTO 00€CTICUCHHUS.
IIK11. I[ITIK-P6.3. 3-3. 3naet
MaTTePHBI IPOEKTUPOBAHUS U
AHTHUMATTEPHBIL.

[IK11. [IIIK-P6.3. V-1. Ymeer
paspabaTbIBaTh MOAYJIbHBINA U
TECTUPYEMBINA TPOTPAMMHBIN KOJI.
[IK11. [ITIK-P6.3. V-2. Ymeer
BBITIOJTHATH MOJYJILHOE,
MHTETPALMOHHOE U HAarpy304HOE
TECTHUPOBAHUE.

[IK11. [ITIK-P6.3. V-3. Ymeer
MIPOBOAUTH PehaKTOPUHT [Tt
MOBBILIEHUS KA4eCTBa KOJa.




[IK11. [IIIK-P6.3. V-4. Ymeer
npuMeHsTh npuHiuns! IO npu
pa3paboTKe MPOrpaMMHOTO
obecreyeHns Ha S3bIKax
MIPOrpaMMHUPOBAHUSI BBICOKOTO
ypoBHs abctpakiuii u B LowCode
u NoCode cucremax

[IK11. [IIIK-P6.4.
YyacTtByeT B
pa3BepThIBAHUU U
MOJEPIKKE TPOrPAMMHOIO
obecrieyeHus

[IK11. [MITK-P6.4. 3-1. 3naet
CTpaTeTuH pa3BepThIBAHUS
MIPOMBIIIIJIEHHOT'O TPOrPaMMHOTO
obecrieueHus.

[IK11. [IIIK-P6.4. 3-2. 3naet
OCHOBBI pabOTHI C 00JTAYHBIMU
1aThopMaMH.

[IK11. [IIIK-P6.4. Y-1. Ymeer
pa3BepTHIBATH NPUIIOKCHHUS B
oOmake.

[IK11. ITIIK-P6.4. YV-2. Ymeer
O0OHapyKUBATh M YCTPAHATH
WHIUACHTHI ¢ paboToi
MIPOIYKTHBHOTO ITPOTPAMMHOTO
o0ecreyeHus.




IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM THCHHMILIMHBI COCTABJIAET 3 3a4eTHLIX equHnl, 108 yacos,
®opMa NPOMEKYTOUHOM ATTECTALUM: 3a4eT C OLEHKOM

4.1. Conepma}me AUCHUIIVIMHBI, CTPYKTYPHPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BHA0B y‘-leﬁHI)IX 3aHSATHI M OTBEJIEHHOI0 HA HUX
KOJIN4Y€eCTBA AaKAACMHUYICCKHUX YaC0B

Bunel yueOHoit paboThI,
w | BKJIIOYAsi CAMOCTOSITENbHYIO paboTy 00ydaronmxcs,
E NPaKTUYECKYIO TIOJTOTOBKY M TPYAOEMKOCTh
5 E (B yacax)
Ne § s K 5 2 ®opMa TeKyIero
. Pa3nen qucuuminHbl/Tema = 2 OHTAKTHAA paboTa NPCHOAABATEIA © Z KOHTPOJIA
n/H = 00yYarOIMMUCS B
2 Z g £ ycIeBaeMoCTH
S o X =S
(=" < = =) e [
= - - = Cemunap/ 5 =y
3 e E e 1 IIpakTuueckoe, K E
qE) 8 - g CKIUA JlaﬁopaTopﬂoe OHCYJIbTAalus =
O | M = = 3ansiTHe/ S
1 2 3 4 5 6 7 8 9 10
1 Tema 1.060py215)BaHI/Ie VIS CUCTEM 7 131 2 4 0.1 7 Verani ompoc
IPOMBIIIJICHHON aBTOMAaTHU3aLUI
2 Tewma 2.0cHoBHBIE HHTEPENCHI CBA3U 7 | 161 2 6 01 8 Jlaboparopnas
pabota
3 | Tema 3.0cHOBHBIE IPOTOKOJIBI CBSA3H 7 171 3 6 0.2 5 JlaGopaTopHas
pabota
4 Tema 4.SCADA, MOK-s3b1ku 7 171 3 6 0.2 8 JlaGopaTopHas
IIPOrpaMMHUPOBAHHUS pabora
S) Tema 5.Pa3zpabGotka cucteM Ha 6aze 7 171 3 6 0.2 8 Jlaboparopnas
[IporpamMmmupyemsbix Pese pabora
6 Tema 6.Pazpabotka cucreM Ha 6aze TaGopaTopHas
[Tporpammupyemsbix Jlormueckux 7 1171 3 6 0,2 8 paTop
pabota
Kontponnepos




4.2. Ilnan BHeayAMTOPHOI CAaMOCTOSITEJIbLHOW PaGoThl 00y4YAOIINXCS N0 TUCHHUITIHHE

CamocrosiTenbpHas paboTa 00yJaromuxcs Vuebno-
METOANYCCKOC
OueHouHoe
Cemectp Haspanue pasneina, TeMsl B 5 046 Cpoxu | TpymoeMKOCTh COEIICTEO obecreueHne
U CaMOCTOSATCIBHON PAOOTBL | o ierms (gac.) pea CaMOCTOATEJIbHOU
paboThI

1 Tema 1. OGopynoBaHue A1 CUCTEM I Hen 7
MIPOMBIIIIJICHHON aBTOMATH3AIHH )

2 |Tema 2. OcHOBHBIE HHTEPdEICHI CBS3H 2-4 Hen. 8

3 [Tema 3. OCHOBHBIE IPOTOKOJIBI CBSI3H PaGora ¢ VIEOHIKOM 5-7 Heql. 8
Tema 4. SCADA, MOK-s13bIKH vy - .

4 CIpaBOYHOM JuTeparypor, | 8-10 Hen. 8 VYcrHbii
MIPOrpaMMHUPOBAHUS

MEPBOUCTOUYHUKAMH, KOHTPOJIb

Tema 5. PazpaOoTka cucrem Ha 6a3ze

5 KOHCIIEKTOM 11-13 Hep. 8
IIporpammupyembix Perne
Tema 6. PazpaOoTka cuctem Ha 6a3ze

6 ([Iporpammupyembix Jlorndeckux 14-16 nen. 8
KonTposnepos

OO6muit 00beM caMOCTOATEIHLHON PAOOTHI O JUCIHILTHHE (Yac) 47




4.3.Conep:xanue yue0HOro MmaTepuasa

Tema 1.060pynoBaHue Ui CUCTEM NPOMBIIIJIEHHON aBTOMAaTU3aIMK: IPOrPaMMHUpPyEMBbIe pelie
U NIPOTrpaMMUPYyEMBbIE JTOTMUECKHE KOHTPOJUIEPHI, MOAYJIN PACIIUPEHUs (JUCKPETHBIE, aHAIOTOBBIE,
CHellMalbHbIE), 3JEKTPUUECKUe KOMIOHEHTHl (myckarenu, pene), ITYB, nHeBmaTHueckue u

THAPABINYCCKUC CUCTCMBI.

Tema 2.0cHoBHble uHTepdelicel cBs3u: uHTEepdeiicsl RS-485 n RS-232, mmusr 1Wire, USB,
12C, texnonoruu Bluetooth, WI-FI, Ethernet.
Tema 3.0CHOBHBIE MPOTOKOJIBI CBSI3U: MPOMBINUICHHBIH mpoTokosn ModBus 1 ModBusTCP.
Coxkertsl, TCP/IP, ceteBbie niepeMenHbie. [{pyrue pacnpocTpaHeHHbBIE POTOKOJIBI.
Tema 4.SCADA, MOK-s3biku nporpammupoBanusi: SCADA-cucremsl, MOK-s3b1ku (ST, LD,

SFC, FB).
Tema
nporpammupoBanue I1P.

5.Pazpabotka Ha  Oaze

[Tporpammupyembix

Pene:Hactpoiika u

Tema 6.Pa3zpaborka cucrem Ha 0a3ze Ilporpammupyemsix Jlornueckux KoHTpomiepos:

HacTpoiika u nporpammuposanue [1JIK.

4.3.1. llepeyeHb CeMMHAPCKUX, IPAKTHYECKUX 3aHATHII  J1a00pPaTOPHBIX padoT

Ne
pasnesa
U TeMBI

HanmenoBanue
CeMHMHAapPOB,
NPAKTHYECKUX 1
J1a0OpPaTOPHBIX
pador

TpyroeMkocTh
(uac.)

W3 Hux
npaKkTH4YecKast
MOArOTOBKA

Bcero
4acoB

OuneHoYHEIE
CpeacTBa

DopmHpyeMble
KOMIIeTEeHIIUH

3

4 5

7

Tema 1.

OO6opynoBanue Ui
cUCTEM
MIPOMBIILIIIEHHOU
aBTOMaTU3alUuU

YcTHBIN
ompoc

TK-5.UTK-
JIPP-1.
MK7.UTK-
JIPC-1.
TIK 10. TITIK-
P5.
TIK11. TITIK-
P6.

Tema 2.

OCHOBHBIE
UHTEPQEHCH CBI3H

Otuer

TK-5.UTK-
JIPP-1.
TMK7.UTK-
JIPC-1.
TIK10. TITIK-
Ps.
TK11. TITIK-
P6.

Tema 3.

OCHOBHEBIE ITPOTOKOJIbI
CBA3HU

Ortuer

TK-5.UTK-
JIPP-1.
TMK7.UTK-
JIPC-1.
TIK10. TITIK-
Ps.
TIK11. TITIK-
P6.

Tewma 4.

SCADA, MDOK-s3bIku

MIPOTPaMMHPOBAHUS

Otuyer

TK-5.UTK-
JTIPP-1.
TK7.UTK-
JIPC-1.




ITK10. IIIK-
Ps5.
IIK11. ITIIK-
P6.

Tema 5.

Pazpabotka cucrem Ha
Oaze [1P

Otuer

TK-5.UTK-
JIPP-1.
TK7.UTK-
JIPC-1.
TIK10. TITIK-
Ps.
TIK11. TITIK-
P6.

Tema 6.

Paspabotka cucrem Ha
0aze [TJIK

Otuer

TK-5.UTK-
JIPP-1.
TK7.UTK-
JIPC-1.
TIK10. TITIK-
Ps.
TK11. TIIIK-
P6.

4.3.2. IlepevyeHb TeM (BONPOCOB), BBIHOCUMbIX HA CAMOCTOSITE/IbHOE H3y4YeHHe CTYIeHTaMH B
paMkax camocrositeabHoi padorsl (CPC)

Ne Tema 3ananue Popmupyemas NAK
n/n KOMITETEHII S
1 2 3 4 5
1 | Tema 1. OcMmbiciieHne [IK-5.UTK-JIPP-
Marepuaiia JEeKIuH. 1.1.
IloaroroBka k JIP [1K-5.UTK-JIPP-
2 | Tema 2. OcMeicienne 1.2,
MaTepuana JCKIHi.
Iloaroroska x JIP
3 | Tema 3. OcMbiciieHne ITIK-5.UTK-JIPP- HK7'H1T i{ JIPC
MarepHuaia JeKLUUH. 1. T
Hoaroroeka k JIP_| [IK7.UTK-JPC- TIK10. TITIK-
4 | Tema 4. OcwmpIciieHne 1. P5.1.
Marepuana JIeKumi. | [1K10. [IIK-P5. HK 1195 g[HK'
IToaroroBka x JIP L.
5 | Tema 5. OcMBIciIeHHE TK11. TIHK-P6. IIK10. ITIK-
Marepuaa JEeKIHi. P5.3.
IMoaroroska k JIP TIK11. TIIK-
6 | Tema 6. OcMEIceHnE P6.1.
MaTepuaJa JEKIHi. TIK11. TIITK-
IToaroroska k JIP P6.2.




IIK11. ITIK-
P6.3.
IIK11. ITIK-
P6.4.

4.4, MeToan4yecKue YKa3aHUs M0 OPraHU3aIMU CAMOCTOSITE/IbHOI padoThl CTY/IEHTOB
CamocTtodaTenbHas paboTa CTYJEHTOB 3aKJII0UAETCsl B MPOPabOTKe JIEKIMOHHBIX KOHCIIEKTOB,
CaMOCTOSITeNIbHAs pa3padOTKa KOJia MPOrpaMM U CKPUIITOB, U3yUYEHHBIX Ha Kypce.

4.5. IllpumepHasi TeMaTHKa KYPCOBBIX padoT
BrinonHeHnue KypcoBbIX paboT He IPEAyCMOTPEHO YUEeOHBIM IIJIaHOM

V.YYEBHO-METOAUYECKOE U UTH®OPMAILIMOHHOE OBECIIEYEHUE
AN CHUIIJINHBI
a) nmepevyeHb JUTEPATYPHI

1. [IporpamMMupoBaHue MPOMBIIIJIEHHBIX KOHTPOJUIEPOB: yueOHOE rmocodue, AxmepoBa
A. H., Ulapudpynmuna A. 1O., Kazanckuii HallmoHaIbHBINA MCCIEAOBATENbCKUI TEXHOIOTHUECKUN
yauBepcuret, 2019, 84 ¢, 978-5-7882-2689-7 (https://e.lanbook.com/book/196030)

2. NHcTpyMeHTBl TpOrpaMMUpPOBaHUSl MPOMBILUIEHHBIX KOHTposiepoB. CoDeSys:
VYyeOnoe nocobue, 'opman I1. M., Kysnenos II. A., CuOupckuii rocy1JapcTBEHHbIII YHUBEPCUTET
HaykKu M  TeXHoJorud uMeHu axkagemuka M. @. PemernéBa, 2019, 94 c.
(https://e.lanbook.com/book/147515)

3. ba3et nmansbix: VYuebnuk, ®emmna E. B., Tkauenxko B. B., Kyb0anckuit
rOCyIapCTBEHHBIN arpapHbiii yHuBepcuteT nmenu W.T. TpyOwummna, 2020, 172 c., 978-5-907402-
36-2 (https://e.lanbook.com/book/254261)

4,

0) mepuogUYecKHe U3TAHUS

B) CIIMCOK ABTOPCKUX METOIMYECKUX Pa3padoToK

r) 6a3bl IaHHBIX, HHPOPMALHOHHO-CIIPABOYHbBIE M MIOMCKOBbIE CHCTEMbI

1. TTouckossie cuctemsr Google, Yandex.

2. DIEKTPOHHBIE PeCypchl JOCTYIHBIE IO JIOTHHY M Mapoiiio, TpeaocTaBisieMble HayuHoi
6ubmmorexon UI'Y.

3. OpunumansHas otkpeitas nfokymentanus OBEH: www.owen.ru
VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1.YueOHo-1200paTopHoe 000pynoBaHme:
1) I[lepconanbHble KOMIBIOTEPHI aya. 235/7
2) IIVIK OBEH150 u Moaynu paciIMpeHUs K HUM.

6.2.1lporpaMmmHoOe oOecnieyeHue:
1) Cpena MOK-niporpammuposanust OBEH CoDeSys 2.3
2) Cpena MDOK-nporpammuposanus OwenlLogic
3) Web-cepsep OpenServer unu robas apyrast cOopka

6.3. Texnuyeckue U 3J1eKTPOHHbIE CPEICTBA:

MynbTUMETUIHHBINA TPOSKTOP, PKpaH (110 HEOOXOIUMOCTH ), MEJIOBas MM MapKepHas J0CKa.



https://e.lanbook.com/book/196030
https://e.lanbook.com/book/147515
https://e.lanbook.com/book/254261

VI1.OBPA30OBATEJIBHBIE TEXHOJIOI'MHU

Ha nexnusx 1eMOHCTpUpPYETCS HalMCAHHWE KOJa K M3y4acMOMY MaTepualy, HOIKIIOYEHHUE
pa3nuuHbIX ycTpodcTB. [lpakTmueckue 3aHATHS TNPOBOAATCS B HHTEPAKTHBHOW  (opMe.
JIaGopaTopHble paboThI IPOBOJATCS ¢ Ucnonb3oBanueM [I9BM c nocnemyromieii 3amroii.

[IpumeHsieMble THTEPAKTUBHBIE (OPMBI OOyUEHHUS:

- Texunueckoe neMo (CTyAeHThl JEMOHCTPUPYIOT CO3JaHHBIM MPOTYKT)

- CxBo3Hoii keiic (Kaxnoe maboparopHoe 3aHSTHE HOBOE JIONOJHUTEIbHOE 3a/laHHuE K
MpeabIAyIIEMY )

VIII.OHEHOYHBIE MATEPHUAJIBI U151 TEKYIIEI'O KOHTPOJIS U
IMPOMEXYTOYHOMN ATTECTALIIUA
Texymuil KOHTPOJIb OCYIIECTBIISETCS MO pe3yibTaTaM padoThl CTyAEHTa Ha Ja0OPaTOPHBIX
paboTax, KauecTBy HAIMCAHHOTO KOJIa U JAHHBIX K HEMY MOSICHEHUIA.
IIpomexxyTouHass aTrecTanuss B BHUJIE 3a4eTa C OLECHKOW NPHHMMAETCS HAa OCHOBAaHUU
BBINOJIHEHUS] CTYJICHTOM BCEeX JIaDOpAaTOPHBIX 3aJaHMi Ha MPOTrpaMMHUpPOBAHHE IO BCEM TeMaM
Kypca. [IpumepHbIii nepeueHs 1a00paTOPHBIX 3aJaHUM U BAPUAHTOB K HUM:

1) PaszpabGorath u peanusoBath Ha I[IJIK mnepuoguueckoe BKIIFOUCHHE/BBIKIIOUCHHE
JMCKPETHOI'0 BBIXOJIa € 3aJ]aHHEM HAaCTPOEK YacTOThl HocpeacTBoM Web-unrepdeiica.

2) Paspabotath u peanuzoBarh Ha [IJIK mpocTyro cucTteMy CHrHAIM3AIMH, YIIPABISIEMYIO
Bxomamu ITJIK

Cnaua pesynpTaTa 1a00paTOPHOTO 3aJaHUs MPOUCXOAMUT C JEMOHCTpAIME HCXOIHOTO
KoJ1a, paboTatome mporpaMmMbl HerocpenctBeHHo Ha [1JIK, a Takyke cucTeMbl BU3yald3aliuu, €CIIH
MOCIIETHSS TIPelyCMOTpeHa 3aanue. TakyKe BO3MOKHBI JOTIOTHUTEIbHBIC BOMPOCHIL.
IIpuMepHBIii IepedeHb BOIIPOCOB:
1) Bamummre 1UdpoBoe MpeacTaBieHre 3ampoca mo npotokony ModBus-RTU 3uaucHus
U3 PETUCTPA HOMEP 8 YCTPOICTBA HA TMHUHA HOMED 2.
2) I'papuueckn wu300pasure curHaa wuHTepdeiica RS-232 mpum mnepemaue Oaiita co
3HaueHueM 16#54.
3) Omnpenenute HazHauenue LD-memnouku:
TP TP2
TP1.Q 5 5

@ rr €5 e
#254PT ET— #1500ms—PT ET|—

“Tl"

[TpumMep TECTOBBIX 3alaHUi T IPOBEPKH cHOPMUPOBAHHOCTH KomreTeHmn [1K-2:

1) HudpoBoe ycTpoiicTBO, MpenHa3HAY€HHOE [UId TNPUMEHEHUS B  3ajadax
aBTOMaTH3alMs, UIs cOopa W XpaHEHWs JaHHBIX, YIPaBICHHEM IUCKPETHBIMA M aHaJOTOBBIMH
ycTpoiictBamu?

1. mx 3. 3HKOJEp
2. Moaem 4. cepBep
2) Oduznyeckas BeIMYMHA, paBHAs OTHOILICHUIO MAaJCHUS HAINPSKEHHs] Ha PE3UCTOpE K

IIPOTEKAIOILEMY YepPE3 HETO TOKY?

1. mpoBoguMOCTH 3. WHIYKTUBHOCTH

2. eMKOCTh 4. conmpoTUBIIEHUE
3) Enunuiia uamepeHust npoBOJAUMOCTH?

1. cumenc 3. ammep

2. oM 4., BOJBT

4) Y cTpoiicTBO, IO3BOJISIONIEE ONPEACTUTh HAIIPAaBICHNUE BPAILICHNsI MeXaHH3Ma?



1. mk 3. 3HKOJEp

2. Moaem 4. cepsep
5) Kakoii 3 unaTepdeiicoB odbecreuynBaeT HauOOIBITYIO JATBHOCTh NIEpeIavyn JTaHHBIX
MEXy Mapoi ycTpoucTB?
1. RS-232 3. USB
2. RS-485 4. LAN-Ethernet
6) Ha3zBanue pacrpocTpaHeHHOTO IPOMBIIIIEHHOTO MPOTOKOJIA?
1. http 3. https
2. ftp 4. modbus
7) Kakoit u3 unrepdeiico obecrneunBaeT HaUOOJBIIYI0 CKOPOCTh MEpelauyu JaHHBIX
MeX/1y Hapoil ycTpoicTB?
1. RS-232 3. USB
2. RS-485 4. LAN-Ethernet
8) B kakom pexxumMe npuemorniepeauu crnocodbeH padorats unrepgeiic RS-2327?
1. cummiexkcHoM 4. B mobom
2. TONIYyIyTIEKCHOM

3. IyIUIGKCHOM
Paspaborumk: f‘ (]/’“f/ noueHt, beznep 1.B.
7/ '4

[Iporpamma coctaBiena B coorBercTBUU ¢ TpeboBanmsimu KPM TOII UT u ®I'OC BO mo
HampasiieHuto U npoduiro noarotosku 09.03.02 UndopmaunoHHble CHCTEMbI H TEXHOJIOTHH.

[IporpamMma paccMoTpeHa Ha 3aceaHuu Kadeapsl paauoPU3nK U PaIu0ITEKTPOHUKH
«17» depans 2026 r. mpotoxoi Ne 7

3aB. kadempoii Konecnuk C.H.

Hacmoswas npocpamma, He Mmodcem Ovimb 80cnpousseoena HuU 6 Kakou ¢opme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvi-paspadbomyuxa npozpammel.



