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. HEJIN U 3AJAYHN JUCTIAITJIMHBI

Hesn: nate cryneHTaM-0akaiaBpaM OCHOBHBIC MPEACTaBICHUS O (DYHKIIMOHUPOBAHUHU,
pa3paboTKe W BHEIPEHUU CHCTEM aBTOMATHYECKOTO YIpaBICHHUS U cOOpa JaHHBIX B CHCTEMax
IIPOMBIIIJIEHHON aBTOMATHU3alUH.

3agauu: HayuyuTh CTYJEHTOB IPOEKTUPOBATh  CHCTEMbl  aBTOMATHU3AIMH  C
UCTIOJIb30BaHUEM Hamboliee pacpoCTpaHEHHBIX HHTEP(EHCOB CBS3U, YCTPOWCTB YIPABICHUS U
cOopa JaHHBIX, TporpaMmmMupoBanmio Ha MOK-sa3pikax.

ILMECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

VYyebnas gucnummHa (Moayis) b1.B.14  TIpomblniieHHOE — IpOrpaMMHUPOBAHHUE
OTHOCHTCS K YacTH, (POPMHUPYEMO yUaCTHUKaMU 00Pa30BaTEIbHBIX OTHOIICHUH.

Jliis u3yueHus: JaHHOW y4eOHOM AMCHUIIMHBI (MOIYJIA) HEOOXOAUMBI 3HAHUS, YMEHUS U
HaBBIKH, (OPMHpYEMBbIC TPEAMICCTBYIOIIUMU JUCHUIUIMHAMU. QITOPUTMBI ¥ OCHOBBI
IIPOrpaMMHUPOBAHHUS, OCHOBBI pOOOTOTEXHUKH, TEOpUs U 00paboTKa HHPOpMAIUH.

[lepeuens mocnenyrOmUX y4eOHBIX MUCUUIUIMH, JUIS KOTOPBIX HEOOXOAMMBI 3HAHUSA,
YMEHUSI U HaBBIKH, (OPMHpYEMbIe NAaHHOW y4eOHOW AMCIUIUIMHOW: IUCIUILIMHA SBIISCTCS
3aBepIIaolell B CBOEM LIHUKIIE ISl CTYIEHTOB-0aKanaBpoB.

I11. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA JUCIHUIIJINHBI

[Ipouecc oOcBOEHMs AWCHMIUIMHBI HamlpaBieH Ha (OPMUPOBAHUE KOMIICTCHIMH B
coorBerctBu ¢ KPM TOII UT u OIIOIl BO mno nampasnenuto mnoxaroroBku 09.03.02
NudopManmoHHbIe CHCTEMbI M TEXHOJIOTHH.

Hepeqenb NJIAaHUPYEMBIX PE3YyJbTATOB 06yqemm o JTMCIHMIIJIMHE, COOTHECEHHBIX C
HHAUKATOPaAMH JOCTUKCHU S KOMIIeTeHII i

HNuauxkaropsl
Komnerenuus . Pe3yabTaThl 00y4eHUs
KOMIIeTeH Uil
I[IK-5.UTK-JIPP-1.1. 3-2. 3naer
TEXHUYECKHE XapaKTEPUCTUKH U
SKOHOMHMYECKHE TTOKA3ATEIN
OTEUYECTBEHHBIX U 3apyOeKHBIX
a3paboToOK B 001aCTH
TK-5.UTK-JIPP-1.1. Enezmnwom >
[TK-5.UTK-/1PP-1. Pa3pabatbiBaeT UCXOAHBIE U
TECTOBOI0/TEXHOJIOTHYECKOTO
CnocobeH pa3pabaTbiBaTh HCIIOJIHAEMBIE KOIBI

IpOTrpaMMHOT0 00eCTieueHHsI
undpoBoit 00pabOTKH CUTHAJIOB,
(G pPOBOro MPOrpaMMHOTO

IPOrpaMMHOE 00€CIeUYeHHe | IPOrPaMMHOTO
PaIMO3IEKTPOHHBIX CPEICTB | 00eCeueHHsI BBICOKOTO

Ha SI3bIKaX BBICOKOTO YPOBHS B COOTBETCTBHUH C
yIpaBICHUS Pag031eKTPOHHBIMU
YpOBHs 3aJJaHHBIMH aJITOPUTMaMU
CPEICTBAaMH Ha A3bIKaX BBICOKOI'O
(YHKIIMOHUPOBAHUS

YPOBHSI.
[IK-5.UTK-JIPP-1.1. 3-3. 3naer
METO/BI U CPEJICTBA pa3pabOTKH
CHEIUATBLHOTO U
TECTOBOTO/TEXHOJIOTHIECKOTO
MPOTPAaMMHOTO 00€CTICUeHUS




nudpoBoit 00pabOTKH CUTHAJIOB,
U pPOBOro MPOrpaMMHOTO
yIPaBICHUS PaaHO3TEKTPOHHBIMU
CpEICTBAMU Ha S3bIKaX BBICOKOTO
YpPOBHSI.

IMK-5.UTK-JIPP-1.1. 3-4. 3naer
OCHOBBI CXEMOTEXHUKHU
PaMOAICKTPOHHBIX CPEJICTB,
COBPEMEHHOMN OTE€YECTBEHHOMN U
3apy0eKHOU AIEeMEHTHOU 0asbl, B
TOM YHCJI€ CUTHAJIbHBIC
MIPOLIECCOPBI, KOHTPOJUIEPHI U
IpOrpaMMUpPYEMBbIE JTOTHYECKHE
WHTETPATBHBIE CXEMBI.
[K-5.UTK-JIPP-1.1. V-1. Ymeer
pa3pabarbIBaTh BCTPOCHHOE
CHeIHallbHOE MPOTrpaMMHOE
obecrieyeHne UPpPoBOH
00pabOTKM CUTHAJIOB, TU(PPOBOTO
IPOrPaMMHOTO YIIPaBIICHUS HA
SI3BIKaX BBICOKOTO YPOBHSI.
[IK-5.UTK-IPP-1.1. ¥V-2. Ymeer
pa3pabaThiBaTh TECTOBOE U
TEXHOJOTHYECKOe MPOrpaMMHOE
obecrieueHre Ha S3bIKaX BHICOKOTO
YpPOBHSI.

INK-5.UTK-JIPP-1.2.
PaspabaTbiBaeT aaropuTMbl
yIpaBICHUS
Pamo3JIEKTPOHHBIMU
CpC€ACTBAMU Ha A3bIKax
BBICOKOTO YPOBHS

[IK-5.UTK-JIPP-1.2. 3-2. 3naer
TEXHUYECKUE XaPAKTEPUCTUKH U
SKOHOMMYECKHE TTOKa3aTeNn
OTCUYECTBCHHBIX H 3apyOeKHBIX
pa3paboTok B 061acTH
CHEIHATLHOTO H
TECTOBOT0/TEXHOJIOTHYECKOTO
MPOTPaMMHOTO 00€eCTICUeHUS

1 poBoit 00pabOTKH CUTHAIIOB,
(G POBOTrO MPOrPaMMHOTO
YIIPABICHUS PATHOIICKTPOHHBIMH
CpeICTBAaMU Ha S3bIKaX BBICOKOTO
YPOBHSI.

[IK-5.UTK-JIPP-1.2. 3-3. 3naer
METO/bI U CPEICTBA pa3pabOTKU
CHEIHAIBHOTO U
TECTOBOTO/TEXHOJIOTHIECKOTO
MPOrPaMMHOTO OOeCTIeueHus
nndpoBoit 00pabOTKH CUTHAJIOB,
M (pPOBOro MPOrPaMMHOTO
YIIPABICHUS PATHOIICKTPOHHBIMH
CpeICTBAMU Ha S3bIKaX BBICOKOTO
YPOBHSI.

[IK-5.UTK-JIPP-1.2. 3-4. 3naer
OCHOBBI CXEMOTEXHUKHU
PaMOAIIEKTPOHHBIX CPEJICTB,




COBPEMEHHOM OTEYECTBEHHOUN 1
3apy0eKHOU AIIEMEHTHOM 0a3bl, B
TOM YHCJIC CUTHAJIbHBIC
MPOLIECCOPBI, KOHTPOJUIEPHI U
POTPaMMHUPYEMBbIE JIOTHIECKUE
HUHTCTPAJIbHBIC CXCMBI.
M[K-5.UTK-/IPP-1.2. V-1. Ymeer
pa3pabarbIBaTh MPOrpaMMHEIE
QITOPUTMBI IU(POBOTO
IIPOrPAMMHOI0 YIIPABJICHUS
PaInO3JICKTPOHHBIMU CPEJCTBAMHU.

[MK7.UTK-APC-1.
CniocobeH pa3pabaTbiBaTh,
ONITUMHU3UPOBATH U
OTJIQKUBATh CUCTEMHOE
IPOrpaMMHO€E 0OecTieueHue.

I[NK7.UTK-IPC-1.1.
PazpabarbeiBaer
HU3KOYPOBHEBBIHN KOJI ISt
BCTPaUBaEMbIX CUCTEM U
JIpariBEPOB.

[K7.UTK-APC-1.1. 3-1. 3naer
aApPXUTEKTYPy COBPEMEHHBIX
IIPOLIECCOPOB, OCOOEHHOCTHU
paboThI ¢ 000pyAOBaHUEM
porLeccopa.

[IK7.UTK-IPC-1.1. 3-2. 3naer
npUHIHAIEI B3aumoaercTrus 110 ¢
anmnapaTrypoil.
[MK7.UTK-APC-1.1. V-1. Ymeer
pa3pabaThIBaTh HU3KOYPOBHEBBII
KO/ JUIsl BETPOEHHOI'O
IPOrpaMMHOTO OOecTIeueHUs 1
JIpaiiBEPOB.

[IK7.UTK-IPC-1.1. ¥Y-2. Ymeer
paspabatbIBaTh JpaBepbl s
anmnapaTHbIX YCTPOUCTB.

[K7.UTK-APC-1.2. 3-1. 3naer
METO/1bl ONTUMHU3ALUY (K31,
NaMsTh, TAKTOBAs 4acTOTa
mporeccopa).
[K7.UTK-APC-1.2. 3-2. 3naer
UHCTPYMEHTHI IPO(YUIMPOBAHUS.
[K7.UTK-APC-1.5. 3-3. 3naer
apXUTEKTYpy KOMIMUIISTOPOB,
ONITUMU3AIHH JJIs1 BEBIOPaHHBIX
apXUTEKTYp MPOLIECCOPOB.
[K7.UTK-APC-1.2. ¥V-1. Ymeer
aHaJM3UPOBaTh OCHUMApKH,
BBISIBIISATH Y3KHE MECTA.
[IK7.UTK-IPC-1.2. V-2. YMmeeT
pazpabatbIBaTh KO/,
ONITUMHU3UPOBAHHBIN 15
BBIOpAHHOM arnmapaTHoi
APXUTEKTYPHI.

[NK7.UTK-APC-1.3. 3-1. 3Haer
apXUTEKTYypy anapa Linux.
[NK7.UTK-APC-1.3. 3-2. 3Haer
MIPUHIIHITBI pa0OTHI BCTPAUBAEMBIX
OINECPpaiOHHBIX CUCTEM.
[IK7.UTK-IPC-1.3. V-1. Ymeer
IIOPTUPOBATH KOJI MEXIY




Pa3IUYHBIMHU BapHaHTaMH
3arpy3uukoB u OC.
I[MK7.UTK-APC-1.3. V-2. Ymeer
BBITOJIHATH pa3pabOTKy Ha CTHIKE
IPOTrPaMMHOTO 0OeCIIeUeHHS U
000pyIOBaHUsI.

I[IK7.UTK-IPC-1.4. 3-1. 3naer
MeTobI aHanau3a bare-metal
cOoeB.

[NK7.UTK-IPC-1.4. 3-2. 3naer
(dhopmaThl OMHAPHBIX (HANIIOB,
paboTy ¢ MaMsThIO.
I[NK7.UTK-IPC-1.4. Y-1. YMeer
OTIIQXKHUBATh KOJI 4epe3
CHCIMATM3UPOBAHHBIC OTIAIUYUKN
CUCTEMHOT'O TIPOrPaMMHOTO
obecreyeHus.
[NK7.UTK-IPC-1.4. Y-2. YMeer
AHAJIM3UPOBATH JTAMITBI TAMSTH,
JM3acCeMOTMPOBAHHBIN KOJI.

[TK10. IITK-P5. Cnocoben
pa3pabaTeiBaTh TpeOOBaHUS
U IPOEKTHPOBATh

IporpaMMHOe oOecrieueHne

(TOII)

IIK10. ITIK-PS.1.
AHanmu3upyeT BO3MOXKHOCTH
peanu3aiuu TpedoBaHuH K
KOMITBIOTEPHOMY
IIPOrPaMMHOMY
o0ecIedeHuto.

TIK10. IIIIK-P5.1. 3-1. 3Haer
BO3MOKHOCTH CYILECTBYIOILEH
IPOrPaMMHO-TEXHHYECKOMH
APXUTEKTYPBI.

TIK10. IIIIK-P5.1. 3-2. 3Haer
BO3MOYKHOCTH COBPEMEHHBIX U
HIEPCIIEKTUBHBIX CPEJICTB
pa3paboTKU MPOrpaMMHBIX
IPOJYKTOB, TEXHHUYECKUX CPEICTB.
IIK10. ITIIK-P5.1. 3-3. 3uaer
METOJIOJIOTUH Pa3padOTKH
KOMITHFOTEPHOTO IMTPOTrPAMMHOTO
obecneueHUs ¥ TEXHOJIOTHU
MIPOrPaMMHUPOBAHHSI.

TIK10. IIIIK-P5.1. V-1. YMmeer
MIPOBOAUTH cOOp U
CUCTEeMAaTH3aINI0 TPeOOBaHUH K
KOMITHIOTEPHOMY IPOTPAaMMHOMY
00€eCIIeUCHHIO.

IIK10. IIIIK-P5.1. V-2. YMeer
BBISBJISITh B3aMMOCBSI3U U
JOKYMEHTHPOBATh TPEOOBAHUS K
KOMIBIOTEPHOMY IIPOTPAMMHOMY
00ecIeYeHn o

[IK10. IIIIK-P5.1. ¥-3. YMeer
BBIPA0aTHIBATh BAPHAHTHI
peanuzanuu TpeOOBaHUH K
KOMITHIOTEPHOMY IPOTPAaMMHOMY
00€CIIeUCHHIO.

[1K10. TIITK-P5.2.
PazpabatbiBaeT
TEXHUYECKHE

IITTIK-P5.2. 3-1. 3Haetr MeTOoAbI U
CpelcTBa MPOEKTUPOBAHUS
KOMITHIOTEPHOTO TIPOTPAMMHOTO




cnenudukanuii Ha
HpOFpaMMHBIC KOMIIOHCHTHI
U UX B3aHUMOJECHCTBUE

o0ecrieyeHus.

TITIK-P5.2. 3-2. 3HaeT METOALI U
CpeICTBa MPOEKTUPOBAHUS
MIPOrpaMMHBIX UHTEP(EHCOB.
[ITIK-P5.2. V-1. YMeer BoIOUpaTh
CpeICTBa peanu3auu TpedoBaHui
K KOMITBIOTEPHOMY
IPOrpaMMHOMY 00€CIIEUEHUIO.
[ITIK-P5.2. V-2. YMmeer
BBIPa0aTHIBATh BAPHUAHTHI
peain3aiy KOMIIbIOTEPHOTO
MIPOrpaMMHOT0 00€CTICUCHUS.
[ITIK-P5.2. V-3. YMmeer
MIPOBOJUTH OIEHKY U
000CHOBaHHE PEKOMEHTyEeMbIX
peueHui.

I1K10. IITIK-PS5.3.
[Ipoextupyer
KOMIIBIOTEPHOE
MIporpaMMHOE 0OecrieueHue

IIK10. IIIIK-P5.3. 3-1. 3naer
IIPUHIIHAIIBI TIOCTPOCHUS U BH/IBI
ApPXUTEKTYPBl KOMIIBIOTEPHOTO
IPOrpaMMHOTO 00€CTIeUeHUSI.
IIK10. IIIIK-P5.3. 3-2. 3naer
TUTIOBBIC PEHICHUS, ONOINOTCKU
IPOrpaMMHBIX MOJYJIEH,
1a0JIOHBI, KI1AaCChl 00BEKTOB,
UCIIONIb3yeMble TIPU pa3padoTKe
KOMIIBIOTEPHOTO TIPOrPaMMHOTO
obecrneucHuUs.

[IK10. TTIK-P5.3. 3-3. 3naer
HOPMAaTHBHO-TEXHUYECKUE
JOKYMEHTHI (CTaHAapThl),
oTpeenstonre TpeOOBaHUs K
TEXHUYECKOH JIOKYMECHTAIINN Ha
KOMIBIOTEPHOE IPOrPaMMHOE
obecrneueHue.

IIK10. IIIIK-P5.3. 3-4. 3naer
METOJIBI U CPEICTBA
MTPOCKTHPOBAHMSI KOMITBIOTEPHOTO
IPOrpaMMHOTO 0OecTIeueHUsI.
IIK10. ITIK-P5.3. V-1. Ymeer
pa3pabaThIBaTh U U3MEHATH
APXUTEKTYPY KOMITBIOTEPHOTO
IPOrPaMMHOTO OOecTIeueHUs 1
COTJIaCOBBIBATh €€ C CHCTEMHBIM
AQHAJIUTUKOM M apXUTEKTOPOM
MPOTPAMMHOTO 00€CTICUeHHSI.
[TIK10. TIIK-P5.3. V-2. YMeer
MIPOCKTHPOBATH CTPYKTYPHI
JIAHHBIX.

IIK10. ITIK-P5.3. V-3. Ymeer
MIPOEKTUPOBATH MPOTPAMMHEIE
UHTEpQEHCHI.

[IK11. TIIIK-P6. Criocoben

TIK11. TITIK-P6.1. Paboraer

[IK11. [IIIK-P6.1. 3-1. 3naer




y4acTBOBaTh B
IIPOMBILUICHHOU
pa3paboTKe NPOrpaMMHOIO
o0ecrnieueHus

(TOII)

B COOTBETCTBHUH C
MNPOMBINIJIICHHBIMHA
METOIOJIOTHSIMHU
pa3paboTKu.

npuHIUIb Agile u ux
MPUMEHEHHE B TPOMBIIIIICHHBIX
IPOCKTaX.

[IK11. I[IIIK-P6.1. 3-2. 3Haet
npoiiecchl code review, MPUHIIUIIBI
KOJUIGKTHMBHOT'O BJIQJICHUSI KOJOM
(collective code ownership).
[IK11. I[IIK-P6.1. Y-1. YMmeer
OLICHUBATh 00BEM 3aJ1a4h U CPOK
€€ BBIMIOJIHCHUSI, y4aCTBOBATH B
TUTAHUPOBAHHUHU CIIPUHTOB.
[IK11. IIIK-P6.1. ¥-2. YMmeer
paboTarh B KOMaHIe C
WCIOJIb30BAHUEM UHCTPYMECHTOB
yIpaBJICHUS POCKTAMH.

[IK11. IIIIK-P6.2.
Hcnonb3yeT HHCTPYMEHTHI
IIPOMBIILIIEHHOU
pa3paboTKH.

[TK11. [IK-P6.2. 3-1. 3naet
npuniuner Continuous Integration
and Continuous Delivery (CI/CD).
[IK11. ITIIK-P6.2. 3-2. 3naer
CHUCTEMbI MOHUTOPHUHTA U
JIOTUPOBAHUs B IPOLYKTUBHOM
cpene.

[IK11. ITIIK-P6.2. V-1. Ymeer
HAcTpauBaTh OTOKU paboT
CI/CD.

[IK11. [IIIK-P6.2. V-2. Ymeer
paboTaTh ¢ KOHTCHHEpHU3AIUEH 1
OpKeCTpaluen.

[IK11. ITIIK-P6.2. V-2. Ymeer
HacCTpanBaTh MOHUTOPHUHT B
IIPOJYKTUBHOU CpEZE.

TIK11. IIITK-P6.3.
PazpabarsiBaer
MacIITaOupyeMBbIid U
MOJJEPKUBAEMBIN KO

[IK11. [IIIK-P6.3. 3-1. 3naer
NPUHIUIBI YucTOrO Koaa, SOLID,
DRY, KISS u nap.

[IK11. ITIIK-P6.3. 3-2. 3naer
MIPUHIIMIIBI TIPEIMETHO-
OpPUEHTUPOBAHHOTO
npoexktupoBanus (I10IT)
IPOTrpaMMHOTr0 0OecrieueHusl.
[IK11. [IIIK-P6.3. 3-3. 3naer
NaTTEPHBI IPOCKTUPOBAHUS U
AQHTUIATTEPHBI.

[IK11. I[IIIK-P6.3. V-1. Ymeer
pa3pabaThiBaTh MOIYIBHBIN 1
TECTUPYEMBIN IPOTPAMMHBIN KOJ.
[IK11. [IIIK-P6.3. V-2. Ymeer
BBITIOJIHATH MOJIYJIBHOE,
WHTErpalMOHHOE U Harpy304HOE
TECTUPOBAHUE.

[IK11. [IIIK-P6.3. V-3. Ymeer
MIPOBOJUTH peaKTOPUHT JIJIst
MOBBIIIIEHUS] Ka4eCcTBa KOJa.




[IK11. IITIK-P6.3. V-4. YMeer
npuMeHsTs npuHiuns! [TOIT npu
pa3paboTke IpPOrpaMMHOTrO
obecrieueHUs Ha A3bIKAX
IPOrpaMMHUPOBAHUS BBICOKOTO
ypoBHs abctpakuuii 1 B LowCode
1 NoCode cucremax

IIK11. TIITK-P6.4.
VYuyacTByeT B
pa3BepThIBAHUH U
MOJJIEPKKE MTPOTrPAMMHOTO
obecreyeHus

[IK11. IIIIK-P6.4. 3-1. 3naer
CTpaTeruy pa3BepThIBAHUS
MIPOMBIIIIJICHHOT'O TPOTPaMMHOTO
obecreyeHus.

[IK11. IIIIK-P6.4. 3-2. 3naet
OCHOBBI pabOTHI C 00JTAYHBIMU
wathopMamH.

IIK11. ITIIK-P6.4. YV-1. YMeer
pa3BepTHIBATH MIPUIIOKECHUS B
obOake.

[IK11. IIIIK-P6.4. YV-2. YMeer
OOHapy)KUBATh U YCTPAHSTh
WHIIMJEHTHI ¢ paboTOM
IPOJYKTHBHOTO IIPOTPAMMHOTO
oOecIeYcHHs.




IV. COAEP) KAHUE U CTPYKTYPA JUCIUIIJINHBI

O0BbeM TUCHUILUIMHBI COCTABJIAET 3 3a4eTHBIX eaquHuI, 108 uacos,
®DopmMa MPOMeKYTOUHOI aTTeCTAlIMU: 3a4eT C OLeHKOI

4.1. Coz[epmafme AUCHUILJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BUA0B y‘leﬁHLIX 3aHATHI M OTBEJEHHOI0 HA HUX
KOJIN4YeCTBaA aKaAeMHUYECCKHUX YaCcoB

Bunpl yue6HO# paboTHI,
w | BKIIIOYasi CAMOCTOSTEILHYIO padO0Ty 00yUaroixcs,
E IPAaKTUYECKYIO MOATOTOBKY U TPYIOEMKOCTb
5 E (B yacax)
g g 2 @®opMa TeKyLIero
Ne Pasien AHCHHILIMEbI/TeMa z > KonraktHas paboTa mpemnogaBaTens ¢ = KOHTDOJIS
/" > S o0y4armuMucs =
= 2 o 8 g ycrneBaeMocTH
o | 8 53 = 2 S
5 = ; E Cemunap/ 5 2
e I X S
% § i E[ Jlekuus ngg;::(f;ﬁgz KoncyabTanus §
@) ==} = E 3anstue/ O
1 2 3 4 5 6 7 8 9 10
1 Tema 1.000pynoBanue st CHCTEM .
. 7 | 131 2 4 0,1 7 YcTHBIN onpoc
IPOMBIIIJICHHON aBTOMaTU3aLuU
2 Tema 2.0cHOBHBIE UHTEPdEICHI CBA3H 7 | 161 2 5 01 8 JlaGopatopHas
' ’ pabora
3 Tema 3.OcHOBHBIE IPOTOKOJIBI CBSA3H 7 1171 3 5 02 8 JIabopatopHas
' ’ pabora
4 Tema 4.SCADA, MOK-s3b1k1 7 1171 3 6 0.2 8 JlaGopatopHas
IIPOrpaMMHUPOBAHHUS ' ’ pabota
5 Tema 5.Pa3zpabotka cucrem Ha 6aze JlaGopatopHas
IIporpamMmmupyemsbix Pene 7ot 3 6 0.2 8 pabota
6 Tema 6.Pa3zpabotka cucrem Ha Oaze TaGopaTopHas
[Tporpammupyemsbix Jlormaeckux 7 1171 3 6 0,2 8 paTop
pabora
KonTpomiepos




4.2. Ilnan BHeayAUTOPHOI caMOCTOSITE/IbHOM PadoThl 00y4aAOIIMXCS MO AUCHHILIUHE

CamocrosTenpHas paboTa 00yJaronmxcs VuebHo-
OneHouHOe METOIMIECKOE
Cemectp Hassanue pasznena, TeMbl B 4 a6 Cpoku | Tpy/0eMKOCTb CPCICTEO obecneyeHue
U CAMOCTOATCIBHON PAOOTBL | o e (uac.) pea CaMOCTOSATEIILHOU
paboThI
1 Tema 1. OGopynoBaHue AJII CUCTEM 1 Hex 7
MIPOMBIIIJICHHON aBTOMATH3AINH '
2 |Tema 2. OcHOBHBIC HHTEPHEHCHI CBS3H 2-4 Hen. 8
3 Tema 3. OCHOBHBIE TPOTOKOJIBI CBSI3U PaGoTa ¢ VIeGHIKOM 5-7 gen. 8
Tema 4.SCADA, MOK-s351KH qu S .
4 CIIpaBOYHOM IUTEpaTypor, | 8-10 Hex. 8 Ycrubii
MIPOrPaMMHUPOBAHUS
MEePBOUCTOYHUKAMU, KOHTPOJIb
Tema 5. Pa3pabotka cucreM Ha 0aze
5 KOHCIIEKTOM 11-13 uen. 8
[Iporpammupyemeix Pene
Tema 6. Pa3zpabotka cucreM Ha 0aze
6 |IIporpammupyemsbix Jloruueckux 14-16 nen. 8
KonTposnepos
OO0mmuit 00beM CaMOCTOSTEIIBHOW PAOOTHI IO TUCIUTIINHE (Yac) 47




4.3.Conepxxanue yueOHOro MaTepuasa

Tema 1.060pynoBanue Jjisi CACTEM TPOMBITTUICHHOM aBTOMATH3AIIMN: IIPOTPAMMHUPYEMBIE pejie
U [IPOTrPaMMUPYEMBIE JIOTHUECKHE KOHTPOJUIEPHI, MOAYJIN PACIIMPEHNUs (JUCKPETHBIE, aHAJIOTOBBIE,
CHelHalbHbIe), 3JEKTPUUECKUe KOMIOHEHTHl (myckarenu, pene), [IYB, nHeBmaTtuueckue wu

rUApaBJINYCCKUC CUCTCMBI.

Tema 2.0cHoBHBIC uHTepdeichl cBsa3u: uaTepdeiicel RS-485 u RS-232, mmaer 1Wire, USB,
12C, rexnonoruu Bluetooth, WI-FI, Ethernet.
Tema 3.0OCHOBHBIC MPOTOKOJBI CBSI3U: MPOMBIIUICHHBIH MpoTokodl ModBus u ModBusTCP.
Coxkertsl, TCP/IP, cereBbie mepemenHbie. J[pyrue pacnpocTpaHeHHbIC TIPOTOKOJBI.
Tema 4.SCADA, MOK-s3piku nporpammupoBanus: SCADA-cucrembr, MOK-sa3piku (ST, LD,

SFC, FB).
Tema
nporpammuposanue 11P.

5.Pa3pabotka Ha Oase

[TporpamMmmupyembIx

Pene:nactpoitka u

Tema 6.Pazpabotka cuctem Ha Oa3e IIporpammupyembix Jlormueckux KoHTposepos:

HacTpoiika u nporpammuposanue [JIK.

4.3.1. llepeyeHb CeMHUHAPCKUX, IPAKTHYECKUX 3aHATHII U J1a00pPaTOPHBIX padoT

Ne Ne HaunmeHnoBanue TpyroeMkocTs Ouenounnie | PopMupyembie
n/H | pa3aena CEeMHHAPOB, (uac.) cpeacrsa KOMIIeTeHIIUH
U TeMbI NMPAKTUYECKHUX H Bcero W3 Hux
J1a00paTOPHBIX 4acoB | MpaKTHYecKas
paﬁoT noATrOTOBKA
1 2 3 4 5 6 7
1 | Temal. O6GopynoBanue s [IK-5.UTK-
CHUCTEM JPP-1.
MIPOMBIIICHHOMN I[IK7.UTK-
aBTOMAaTU3aluU 4 YcrHbIi JPC-1.
ompoc [IK10. ITIIK-
Ps.
[IK11. IIK-
P6.
2 | Tema 2. OcHOBHbIE [K-5.UTK-
uHTEep(deNchl CBI3N JIPP-1.
[IK7.1UTK-
JPC-1.
0 Oraer MK 10. TITIK-
Ps.
[IK11. IIK-
P6.
3 | Tema 3. OcHOBHBIE TPOTOKOJIBI ITK-5.1UTK-
CBSI3U JPP-1.
[IK7.1UTK-
JPC-1.
° Oraer MK 10. TITIK-
Ps.
[IK11. IIK-
P6.
4 | Tema 4. SCADA, MDBOK-s3biku IIK-5.UTK-
IIPOrpaMMHUPOBaHUS JPP-1.
0 Orser TK7.MTK-
JIPC-1.




ITIK10. IIIK-
PS.
IIK11. IIIK-
P6.

Tema 5.

Pa3paboTka cucrem Ha
Oaze [1P

Otyer

TK-5.UTK-
JIPP-1.
TK7.UTK-
JIPC-1.
TK10. TTIIK-
Ps.
TK11. TTIK-
P6.

Tewma 6.

Pa3paboTka cucrem Ha
Oaze IIJIK

Otyer

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

4.3.2. IlepedyeHb TeM (BONPOCOB), BBIHOCHMBIX HA CAMOCTOSITEIbHOE H3YYCHHE CTYICHTAMHU B
paMkax camocTositeqbHoil padorsl (CPC)

Ne Tema 3aganmne @opmupyemast HNIK
n/n KOMIIeTeHIIUS
1 2 3 4 5
1 Tema 1. OcMBICIIEHHE T1K-5.UTK-JIPP-
Marepuana JEKLIUH. 1.1.
ITonroroska k JIP [IK-5.UTK-JIPP-
2 Tema 2. OcMBICIICHHE 1.2.
MaTepuaia JeKInH.
IToaroroBka x JIP
3 Tema 3. OcwMbIceHnE IIK-5.UTK-JIPP- HK7'H1TF APC
Marepuaia JIEKIH. 1. T
Moaroroka k JIP | [TK7.UTK-/PC- TIK10. ITTK-
4 Tewma 4. OcMeICIeHHE 1. P5.1.
Marepuana JeKIHi. | [TK10. [IIIK-P5. 1K 1195 I;IHK'
ITonroroska x JIP .
c —— v — IIK11. TITIK-P6. K 10. TITIK-
mMarepuana JEeKIHi. P5.3.
IToaroroska k JIP TIK11. TIIK-
6 Tema 6. OcmMbICIeHNE Pé6.1.
Marepuana JEeKIHH. IIK11. IIIK-
ITonroroska x JIP P6.2.




ITK11. IIK-
P6.3.
ITK11. IIK-
P6.4.

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3ALUHM CAMOCTOSTeIbHOI PadoThl CTYICeHTOB
CamocrodrenbHas paboTa CTyJE€HTOB 3aKJIH0YaeTCsl B IPOPaOOTKE JIEKLIMOHHBIX KOHCIEKTOB,
caMoCTOsITeNbHAs pa3padoTKa Ko/ia MpOorpaMM M CKPUIITOB, M3YYEHHBIX Ha Kypce.

4.5. IIpuMepHasi TeMaTHKa KypCOBBIX padoT
BrimonHenue KypcoBbIX paboT HE IPEAYCMOTPEHO Y4eOHBIM IIAHOM

V.YYEBHO-METOAUYECKOE U UH®OOPMAIIMOHHOE OBECIIEYHEHUE
JUCHUIIJINHBI
a) nmepeyeHb JUTEPATYPHI

1. [IporpaMMupoBaHue TPOMBIIIICHHBIX KOHTPOJIEPOB: yueOHOe mocobue, AXxmepoBa
A. H., llapudymmmaa A. 0., KazaHckuil HalMOHAIBHBIA HCCIIEIOBATEIIBCKUN TEXHOJIOTHICCKHM
yuuBepcuret, 2019, 84 ¢, 978-5-7882-2689-7 (https://e.lanbook.com/book/196030)

2. WHcTpyMeHTBl MPOrpaMMHUpOBAHMST IPOMBILUIEHHBIX KOHTposuiepoB. CoDeSys:
YuyeOnoe nocobue, 'opman I1. M., Kyzuenos II. A., Cubupckuii rocyqapcTBeHHbIH YHUBEPCUTET
HayKd M  TexXHojorud uMenu axkagemuka M. @. Pemernéa, 2019, 94 c.
(https://e.lanbook.com/book/147515)

3. ba3er nmannbix: VYueOnuk, @®emmna E. B., Tkauenxko B. B., KyOGanckuii
rocynapcTBeHHbIN arpapHbiii yauBepcuteT umenu W.T. Tpy6bununa, 2020, 172 c., 978-5-907402-
36-2 (https://e.lanbook.com/book/254261)

4.

0) mepuoguvecKne U3IaAHUS

B) CIIUCOK aBTOPCKHX METOMYECKUX Pa3padoTok

r) 6a3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHBIE H MOMCKOBbIE CHCTEMbI

1. TTouckossie cuctemsl Google, Yandex.

2. DJIEKTPOHHBIE PECYPCHI AOCTYIIHBIE 0 JOTHHY W MApOJIi0, MpeaocTaBisieMbie Hayunoi
ouobmnorexon UI'Y.

3. Odurmanbras otkpeitas qokymentanus OBEH: www.owen.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

6.1.YueOHo-1200paTopHoe 000pyA0BaHue:
1) [lepconanbHble KOMIbIOTEPHI aya. 235/7
2) IIVIK OBEH150 1 Moaynu paciimpeHus K HUM.

6.2.IlporpammHoe obecnievyeHue:
1) Cpena MOK-nporpammupoBanuss OBEH CoDeSys 2.3
2) Cpena MOK-nporpammuposanus OwenLogic
3) Web-cepsep OpenServer wiu robas apyras coOopka

6.3. Texnn4yeckne u JIeKTPOHHbIE CPeICTBA:

MynbTUMEAUHHBIN TPOEKTOP, 3KpaH (10 HEOOXOAUMOCTH ), MEJIOBask WM MapKepHast 10CKa.



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

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MA
Ha nexnusax IeMOHCTPUPYETCS HAIMMCAHUE KOAA K M3y4aeMOMY MaTepHally, MOJKIOYCHHUE
pa3nuyHbIX ycTpodcTB. IlpakTnyeckue 3aHATUS TPOBOAATCS B HHTEPAaKTUBHOU (opme.
JlaGopaTopnbie paboThI MPOBOAATCS C Hcodb3oBaHueM [I9BM ¢ mocneayrorieit 3anmToi.
[TpumeHseMble UHTEPAKTHBHBIC (POPMBI OOYICHHUS:
- Texuunueckoe 1eMo (CTyneHThl JEMOHCTPUPYIOT CO3JaHHbIM MPOTYKT)
- CkBosHoii keiic (Kaxmoe mabGopaTtopHoe 3aHATHE HOBOE JOMOJHHUTEIBHOE 33JaHHE K

MPEaBIIYIIEMY)

VIIL.OOEHOYHBIE MATEPHUAJIBI IJIS1 TEKYHWEI'O KOHTPOJISA 1
MPOMEXYTOYHOM ATTECTALIUA
Texymuii KOHTPOJIb OCYIIECTBIISETCS MO0 pe3ysibTaTaM padOThI CTy/IEHTa Ha J1a00paTOPHBIX
paboTax, KauecTBy HAIMCAHHOTO KOJa U JaHHBIX K HEMY IOSICHEHUH.
IIpoMexxyTouHasi arrecTtauusi B BHJE€ 3a4€Ta C OLECHKOM INPUHUMAETCS HAa OCHOBAHUHU
BBITIOJTHEHUST CTYJIEHTOM BcCeX JTabOpaTOpHBIX 3aJaHUil Ha MPOrpaMMHUpPOBAaHUE O BCEM TeMaM
Kypca. [IpumepHbIii TepedeHs JIa0opaTOPHBIX 3aJaHU U BAPHAHTOB K HUM:

1) PazpabGorath u peanmsoBath Ha I[IJIK mnepuoguueckoe BKIIFOUCHHE/BBIKIIOUYCHHE
JMCKPETHOI'0 BBIXOJIa € 33J]aHUEM HAaCTPOEK 4acToThl nocpeacrsom Web-unrepoeiica.

2) Paspabotath u peanuzoBarh Ha [IJIK mpocTyio cucTeMy CHrHAIM3ALUH, YIPABISIEMYIO
Bxogamu [TJIK

Cnaua pesynabTara Ja0OpaTOPHOTO 3alaHUS MPOMCXOMUT C JEMOHCTpAIMed HCXOIHOTO
KoJa, paboTaromiei mporpamMmbl HenocpeacTBeHHo Ha [1JIK, a Takke cucTeMbl BU3yalu3aIuu, eCliu
MOCJICTHSS TIPEyCMOTpeHa 3aiaHue. Takke BO3MOXKHBI TOTIOJIHUTEIILHBIE BOITPOCHI.
IIpuMepHBIii IepeYeHb BOIIPOCOB:
1) 3Banummre 1udpoBoe mpeAcTaBieHue 3amnpoca mo nporokony ModBus-RTU 3naueHus
U3 perucTpa HoMep § yCTpoicTBa HA JIMHUU HOMED 2.
2) T'paduueckn wu300pazute curHan wuHTepdeiica RS-232 npu mnepemaue Oaiita co
3HaueHueM 16#54.
3) Ompenenute HazHaueHue LD-nenouku:
TP1 TP2
™1Q P P

@ S r €5 e
#25{PT ET—  #1500ms—PT ET—

“-Tl"

[Tpumep TECTOBBIX 3alaHU I IPOBEPKH CHOPMHUPOBAHHOCTH KomrieTeHmu [1K-2:

1) I[MudpoBoe ycTpoiicTBO, MpenHAa3HAYEHHOE JUIs TNPUMEHEHUs B  3a1adax
aBTOMaTH3amMs, Ui cOopa W XpaHEHHs JaHHBIX, YIPaBJICHUEM IUCKPETHBIMH M aHaJOTOBBIMU
ycTpoiicTBamMu?

1. ik 3. 3HKOJEp
2. MoaeMm 4. cepsep
2) dwusnueckas BEMYMHA, paBHAs OTHOUICHUIO MAJCHUS HANPSHKCHUS Ha PE3UCTOPE K

HPOTEKAIOIIEMY Yepe3 Hero TOKY?

1. mpoBogUMOCTH 3. HHIYKTHBHOCTH

2. eMKOCTh 4. CcoOmpOoTHUBIIECHUE
3) Enununa nzmepeHns mpoBOAUMOCTH?

1. cumenc 3. awmmep

2. oM 4. BOJBT

4) YcTpoiicTBO, TO3BOJISIONIEE ONPEACTUTh HAIIPaBICHNUE BPaIlleHUsI MeXaHu3Ma?



1. mix 3. BHKOJEp

2. mMoueMm 4. cepsep
5) Kakoit u3 untepdeiicoB odecneunBaeT HaUOONBIIYIO JAIBHOCTh MEPeAadd JaHHBIX
MEXK]y ITapoi yCTPOUCTB?
1. RS-232 3. USB
2. RS-485 4. LAN-Ethernet
6) Ha3zBanue pacnpocTpaneHHOT0 IPOMBIIIJICHHOTO MTPOTOKOIa?
1. http 3. https
2. ftp 4. modbus
7) Kakoii u3 unrepdeiicop obecrieunBaeT HaMOOIBIIYI0 CKOPOCTh Mepefadyd JaHHBIX
MEX1y Iapoil yCcTpoicTs?
1. RS-232 3. USB
2. RS-485 4. LAN-Ethernet
8) B xakoM pexxume nmpuemoriepeaun crnocooeH padborats uHTEpdeiic RS-232?
1. cuMIUIeKCHOM 4. B mobom
2. TONYAYIUJIEKCHOM
3. JIyIUIEKCHOM
Pa3zpa6orumk: f‘ ";/‘f/‘/ noteHt, beznep 1.B.
/ ¢

[IporpamMma cocrtaBierna B coorBerctBum ¢ TpeboBanusimu KPM TOIT UT u ®I'OC BO mo
HarpasjieHut0 1 poduitro noarotoBku 09.03.02 UudopmannoHHbie CHCTEMbI H TEXHOJIOTHH.

[Tporpamma paccMoTpeHa Ha 3aceJaHuu Kadeapsl paanoGHU3UKU U PaJriodIeKTPOHUKH
«24» despainst 2025 r. mpoTokon Ne §

N.0. 3aB. kaden Konecnuk C.H.

Hacmosuwas npocpamma, ne Mmodcem Ovlmb 60CHpou3geoeHa HU 6 Kakou @opme b6e3
npeosapumenbHo20 NUCbMEHHO20 paspeutleHus Kagheopvl-paspabomuuxa npospammol.



