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|.  IEJHU U 3AJAYU JUCHUTIIAHBI (MOIYJIST)

Henu: nate cTyieHTaM OCHOBHBIC MPEACTABICHUS 0 (PYHKIIMOHUPOBAHUH, Pa3pabOTKe U
BHEJPEHUU CHCTEM aBTOMATHYCCKOI'O VIPaBICHUS W cOopa JaHHBIX IS PEIICHUs 3aaad
ABTOMATH3AIMH SKCIIEPUMEHTA U TIPOU3BOJICTBEHHBIX ITPOIIECCOB.

3agaun: HayuyuTh  CTYJCGHTOB IPOCKTHPOBATh  CHCTEMbl  aBTOMATH3allMA  C
UCIIOJIb30BaHNEM HanboJiee pacmpoCcTpaHEHHBIX HHTEPEHCOB CBSI3U U YCTPOUCTB YIIPABICHUS U
cOopa JaHHBIX.

1. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

VYyebnas nucuumuimHa (Moaynb) OTJI.01 Apromarm3aius GU3UYECKOTO SKCHEPUMEHTA
OTHOCHUTCSI K 4acTH, (OPMUPYEMOW ydYaCTHUKaMU OOpa30BATEIbHBIX OTHOIICHHWH, SBIISICTCS
(baKkyIbTaTUBHOW JUCITUTUTMHOM

Jliis u3ydeHus: JaHHOW Yy4eOHOM AMCIUITTUHBI (MOIYJIS) HEOOXOAMMBI 3HAHUS, YMCHUS U
HaBBIKH, (OPMHpPYEMBbIC MPEANISCTBYIONUMU MUCHHUILIMHAMHA: KOMIBIOTEpHBIE TEXHOJIOTHH B
HAyYHBIX HMCCIEAOBAHUAX, a TAK)KE 3HAHUS MPOTPAMMHPOBAHUS M 00pabOTKH WH(MOpMAINH,
MOJTyYEHHBIC Ha TPEIBIYIEM YPOHH 00pa30BaHUsI.

[lepeuens mocnenyromUX y4eOHBIX MUCUUIUIMH, JUIS KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHUSI ¥ HaBBIKH, (pOopMUpyeMble NaHHOW y4eOHON IUCHUILTUHON: JMCIUIUIMHA SIBIIACTCS
3aBeplIaloIIel B CBOEM LIHUKIIE ISl CTYIEHTOB.

I1l.  TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUSA JUCIUIIJINHbBI

[Tponiecc ocBOeHMs QUCUMIUIMHBI HAIPaBJeH Ha (OPMHUPOBAHUE KOMIIETEHIIUH B COOTBETCTBUU C
®I'OC BO u OIl BO no naHHOMY HampaBlICHHIO MOIrOTOBKH (cnenuanbHocTH) 11.04.04
DJICKTPOHHKA U HAHODJICKTPOHUKA

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 JUCHUILIMHE (MOAYJII0),
COOTHECEHHBIX C MHANKATOPAMM JOCTHKEHUsI KOMIIeTeHIHit

Komnerenuus Nuaukaropsl Pe3yabTaThl 00yyeHus
KOMIIeTEeHIH

OIIK-2 UK onk-22 3HaTh: TEOPETHYECKUE u
Crniocoben IIPUMEHATh | YMEET aJCKBaTHO CTABUTH | DKCIIEPUMEHTAIbHBIC METO/IbI
COBPEMEHHBIE METOABI | 337]a4¥  MCCIICOBAaHUS U | UCCIEIOBAHUs, A TAKXE METOJIbI
UCCIIEN0BaHMA, ONTUMU3ALAN CJIOXKHBIX | MATEMaTU4YECKOTO
IIPEACTABIIATH U | 00BEKTOB Ha OCHOBE | MOJIEIIMPOBAHUS
apryMEHTHUPOBAHO METOZI0B
3aIIMINATh pEe3yNbTaThl | SKCIIEPUMEHTAIbHBIX u | YMers: CTaBUTH 3a1a4u
BBITTOJIHEHHOH paboThI TEOPETUYECKUX UCCIENOBAHUA U ONTUMM3ALUU

I/ICCHCILOBaHI/II\/JI, a TaKXKe | CIIOKHBIX OOBEKTOB HAa OCHOBE
MCETOAOB MATCMATHUYCCKOI'O | METOAOB JSKCICPUMCHTAJIBHBIX U
MOJCIIMPOBAHUA. TECOPECTUICCKUX I/ICCHe)IOBaHI/Iﬁ

Bnanets: crocobamu
ONTUMHM3AIIUU CIIOKHBIX 00OBEKTOB
Ha OCHOBE METOJIOB
AKCIIEPUMEHTAIbHBIX 51
TEOPETUYECKUX HCCIEIOBAaHUM, a
TaKXK€ METOJI0B MaTeMaTHYECKOI0
MOJICIIUPOBAHUS




OIIK-4

Criocoben pa3pabaTeiBaTh U
HIPUMEHSThH
CIICIIMATN3UPOBAHHOE
HPOrPaMMHO-
MaTeMaTHIECKOe
obecrieyeHus TSt
MMPOBCACHUA HCCICAOBAHUA
U PpEIICHUS HMHXECHEPHBIX
3amad

HlIKonk-41

Brmageer  coBpeMEHHBIMHU
MIPOrPaMMHBIMH
cpeacTBaMu
MOJIETTUPOBAHUS,
ONITUMAJILHOTO
MIPOEKTUPOBAHUS u
KOHCTPYUPOBaHHS
pUOOPOB, CXeM u
YCTPOMCTB 3JIEKTPOHUKH H
HaHO3JICKTPOHUKH
pa3IUYHOrO

(b YHKIIMOHATILHOTO
Ha3HAYEHUSI.

3HaTh: COBPEMEHHBIEC
MporpaMMHbIE cpencTsa
MOJIEJIUPOBAHUS, ONTUMAIBHOIO
MIPOEKTUPOBAHU 51
KOHCTPYHPOBaHUS npubopoB,
CXEM U YCTPOMCTB JIEKTPOHUKH U
HAHOZJICKTPOHUKUA  Pa3IUYHOIO

(YHKIMOHATIBHOTO HA3HAYCHUS

YMern:
CIIeIUATTU3UPOBAHHOC
MIPOrpaMMHO-MaTeMaTH4YECKOe
obecrieueHuss ISl MPOBEACHUS
HCCIICAOBAHUS Hu perieHus
WH)KEHEPHBIX 3aJ1a4

MMPUMCHATH

Brnanets: COBPEMEHHBIMU
[IPOrpaMMHBIMU CpeacTBaMU
MOJIEJIMPOBAHUS, ONTUMAIbHOIO
IPOEKTHUPOBAHUS U
KOHCTPYHPOBAHUS pudopoB,
CXEM U YCTPOWCTB 3JEKTPOHUKU U
HAHO3JIEKTPOHUKUA  Pa3IMYHOIO

(I)YHKLII/IOHaHBHOFO Ha3HaA4YCHMUA.




IV. COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI (MOAYJISA)

O0beM JUCHHUILIMHBI COCTABJIAET 4 3a4eTHBIX ¢IUHHII, 4 YacoB,
®opMa NPOMEKYTOUHON ATTECTALUM . 3a4eT

4.1 CopepxxaHue TUCHUILIUHBI, CTPYKTYPUPOBAHHOE N0 TeMaM, ¢ YKa3aHHEM BH/0B y4eOHBIX 3aHSTUH U OTBEJEHHOr0 HAa HUX KOJMYeCTBA
aKaJeMH4YeCKHX 4acoB

Ne Pa3nes qucuuninHel/Tema Buabi yueOHol padoThl, DopMbI
n/H BKJIIOYAsl CAMOCTOSITEIbHYIO padoTy TeKyliero
w | 00y4aromuxcsi, IPAKTHYECKYIO MOATOTOBKY | KOHTPOJIsI
= = U TPYA0EMKOCTh ycneBaemoc
% E (B yacax) TH;
2 & § KonTakTHasi padora dopma
! £ £ | mpemoaasares ¢ odyuaomumucs | % o | NPOMEKYTO
< Q o
2 7 29 Y YHOI
8 | 5| Es £ £ ¢ | arrecrauun
@) > e E ® 2 S
R | 59 SEg |(no
: S | Jdexuun IIpakTnuyeckue | Koncynbta é ol cemecmpam)
Y
= = 3aHATHS ouu g =
S g ek
= S g &
5sd
S = B
=738
< = =
OES
1 2 3 4 5 6 7 8 9 10
1 Tema 1. Texnonoruu u uHTEpEUCH NIEpeTaun 3 4 5 5 YcTHbI
JaHHBIX OIpoc
Otuer  mo
2 Tewma 2. [IpoTokosnsl epenaun JaHHBIX 3 | 24 2 6 16 IIPAKTHYECKO
1 pabote
Otuer mo
3 Tewma 3. [IpombIieHHOE MPOTrPaMMHPOBAHNE 3 | 24 2 6 16 MPAKTUYECKO
i paboTte




Otyer o
4 Tema 4. ba3bl naHHbIX U A3bIK SQL 3 | 28 16 IIPAKTUYECKO
i pabote
Otyer o
5 Tema 5. Web-niporpammupoBanue 3 | 28 16 MIPAKTUYECKO
i paboTte
Ortuer o
6 Tema 6. SCADA-cucteMbl 3 | 28 16 IIPAKTUYECKO
i pabote
4.2 TlnaH BHeayIMTOPHOH caAMOCTOATEIHLHOI PadoThl 00yUYAIOIIMXCS M0 TUCHUIJIMHE
CamocTodaTenbHas pabota 00ydJaronuxcs Vue6Ho-
METOIMIECKOE
3arpaTsl Ouenounoe
Cemectp Ha3zBanue paznena, TeMbl B 4 a6 Cpoku CDEICTEO o0ecrieyeHue
HJ| CAMOCTOSITEIbHOI paboTsr| | BPEMCHH pen CAMOCTOS T HOI
(vac.) paboThI
Tewma 1. TexHonmoruu u uHTEpPEiics Nepenadn .
3 PP pea 2 YcTHBI onpoc
TAHHBIX Pafs 5
aboTa ¢ yueOHUKOM
3 |Tema 2. IIpoTokoiibl mepeaayn JaHHbBIX v - 16 Hcrounuku u3
CIIPAaBOYHOM JIMTEPATYPOH,
3  |Tema 3. I[IpoMbIIIIEHHOE TPOTPAMMHUPOBAHUE 16 Otuer 1o IepeyHs
MEPBOUCTOYHUKAMU, .
3 |Tema 4. ba3wl nanbIX # 361K SQL KOHCIICKTOM 16 MPaKTUYECKON JIATEPATYPBI
3 |Tema 5. Web-mporpaMmmupoBaHue 16 pabote
3 |Tema 6. SCADA-cucremsl 16
OO0t 00BeM caMOCTOATEIHHOM PabOTHI MO AUCIUILTHHE (Yac) 82




4.3 ConepixaHue y4eOHOTro MaTepuasa

PHP.

Tema 1. Ilepegaua naHHBIX MEXAY 3JEKTPOHHBIMU yCTpoHcTBaMu: mHTepdeiicsl RS-232 u
RS-485, mmuer USB, 1-ware, I12C,rexnonoruu Ethernet u Wi-Fi.
Tema 2. TIpomsinutennsiin mporokos ModBus 1 ModBusTCP. Cokerst u TCP/IP.
Tewma 3. [IporpaMMupyemsbie JTIOTUUECKHE KOHTPOJUIEPHI, 0030p, MOK-s3bIKH.

Tema 4. ba3bl qanHbIX U 361K SQL.
Tema 5. Web-cepsepsr u Web-unrepdeticsr, mporokoia HTTP. Ocuosst HTML, JavaScript,

Tema 6. [Toctpoerne SCADA-cucTembl cO0Opa, yIpaBiICHUS U BU3YyaTU3aIHH.

4.3.1. TlepeyeHb CEMHUHAPCKHUX, MIPAKTHYECKHX 3aHATHI 1 J1a0OPaTOPHBIX padoT

Ne Ne HaunmeHoBaHue TpyroeMkocThb Ounenounsie | PopmMupyembie
/1 | Pasneaa NMPAKTHYECKHUX (uac.) cpeacTBa KOMIIeTeHIIUH
H TeMbl pabot Bcero N3 Hux (MHaUKaATOPBI)*
4acoB | MPAKTHYeCKas
NMOJAr0TOBKA
1 2 3 4 5 6 7
1 | Tema?2. | IIporoxom ModBus | 6
2 | Tema3. | MOK- 6
MPOTPaMMHUPOBAHUE Order no . NIKormk-2.2
3 | Tema4. | S3pik SQL 8 HpaKqueCKOH NIKormnk-4.2
4 | Tema 5. | Web-unrepdeticer | 8 pabote
5 | Tema 6. | SCADA-cucrema 8

4.3.2. TlepedyeHb TeM (BONMPOCOB), BLIHOCMMBIX HAa CaMOCTOSITeJIbHOe HM3yYeHHe B paMKax
CaMOCTOSITEIbHON Pa0oThI CTYICHTOB

Neo Tema* 3aganue dopmupyemas NIK
n/H KOMIIETEHIIMSI
1 2 3 4 5
1 | Tema TexHomoruun u
N OcwmbIcieHue MaTepuana
uHTepPeich nepenayu .
JICKITHH.
JIAaHHBIX
OcMEICiIeHHe Marepuaia
2 Tema 2. [IpoTokobI - P
JIEKIIUH. IToaroroBka K
repesayu JaHHbIX N
MPAKTUIECKOM paboTe
OcMmpIcneHne MaTepuaa
3 Tema IIpomsllneHHOE o p
JIEKIIUH. IToaroroBka K
TIPOrPaMMHIpPOBAHHC IIPAKTHYECKOl paboTe OIIK-2 NKork-2.2
OcMEICTIEHNE Marepuaa OIIK-4 NIKomnk-a,
4 Tema 4. ba3sl JaHHBIX U SI3BIK - P AKorics2
SQL JICKITHH. IMoarororka K
MIPaKTHIECKOH paboTe
OcMmbIcieHne Marepuaia
5 Tema 5. Web- o P
DOLDAMMIDOBAHIE JICKITHH. [Toarororka K
Porp P MIPaKTHYECKOl paboTe
6 OcMmbicieHne Marepuaa
Tema 6. SCADA-cucrembl JICKITHH. IToaroroeka K
MIPAaKTUYECKOH paboTe




4.4 MeToan4yecKkue yKa3aHusi 110 OPraHU3anMu CAMOCTOSITEILHON pa0doThI CTY/ICHTOB

CaMocrosTenbpHas pa60Ta CTYACHTOB 3aKJIFO4YaCTCA B HpOpaGOTKe JICKIIMOHHBIX KOHCIICKTOB,
CaMOCTOATCIJIbHaA pa3pa60TKa KOJa IMporpamMm U CKpHUIITOB, U3YUCHHbBIX HAa KYpPCEC.

4.5 IlpumepHasi TeMAaTHKA KYPCOBbIX padoT (MPOEKTOB)
VY4eOHBIM IIJIAHOM He TPETYCMOTPEHO BBIIOJIHEHHE KYPCOBBIX padoT.

V. VUEBHO-METOJUYECKOE 1 UH®OPMALIMOHHOE OBECIEYEHUE
JUCLUILIMHBI (MOLY.JIS)

a) mepeveHb JUTEPATYPHI

1. [IporpamMmMupoBaHue MTPOMBIIIICHHBIX KOHTPOJUIEPOB: yueOHOe mocodbue, AXxmepoBa
A. H., llapudymmuna A. 1O., Ka3anckuili HallMOHATBHBIA MCCIEAOBATEIHCKUNA TEXHOIOTUICCKHIMA
yuuBepcuret, 2019, 84 ¢, 978-5-7882-2689-7 (https://e.lanbook.com/book/196030)

2. WHcTpyMeHTBl MPOrpaMMHUpOBAHMS IPOMBILUIEHHBIX KOHTposuiepoB. CoDeSys:
YuyeOnoe nocobue, ['opman I1. M., Ky3nenos I1. A., Cubupckuii rocyjapcTBEHHbIH YHUBEPCUTET
HayKh M  TeXHoJorud uMenu akagemuka M. @. Pemernéa, 2019, 94 c.
(https://e.lanbook.com/book/147515)

3. ba3er nmannbix: VYueOnwk, ®emmua E. B., Tkagenko B. B., Kybanckwuii
rocynapcTBeHHbIi arpapHbsiii yauBepcuteT umenu W.T. Tpyoununa, 2020, 172 c., 978-5-907402-
36-2 (https://e.lanbook.com/book/254261)

0) nepuoAHYECKHe U3TAHUSA
B) CIIHCOK aBTOPCKHX METOJIMYECKHX Pa3padoToK
r) 6a3bl JaHHBIX, HHGOPMAIIMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMbI
1. TTouckossie cuctemsl Google, Yandex.
2. DIeKTPOHHBIE PECYPChl JOCTYITHBIC MO JIOTUHY W MapoJIio, MpeaocTaBisieMbie HayuHoit
ouobmnorexoin UI'Y.
3. OpunmanbHas otkpeitas gokymentanust OBEH: www.owen.ru
VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUITJIMHbI (MOIYJIS)

6.1. YueOHo-1a00paTOpHOE 000PyI0BAHUE!

1) IlepconanbHble KOMIIbIOTEPHI aya. 235/7
2) IIVIK OBEH150 u Moynu paciiupeHust K HUM.

6.2. IIporpamMHoe obecnieveHnue:

1) Cpena MOK-nporpammuposanuss OBEH CoDeSys 2.3
2) Web-cepsep OpenServer wnu mro0as gpyrasi coOopka

6.3. Texunuyeckue 4 YIEKTPOHHBIE CPEACTBA O0yUEHUSI:

MynpTUMEANHHBIN TPOEKTOP, 3KpaH (M0 HEOOXOAUMOCTH ), MEJIOBas WM MapKepHast 10CKa.


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

VI1l. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

Ha nekmnusix geMoHCTpupyeTcs HamucaHue KoJa K M3y4aeMOMY Marepuaiy, MOAKIIOUEHUE
pa3nuuHbIX ycTpoicTB. IlpakTuueckue 3aHATUS TPOBOAATCA B HHTEPAKTHUBHOW dopme.
Jlaboparopubie paboOThI MPOBOATCS € Ucmoyib3oBanueM [I9BM ¢ mocneayromieit 3ammToi.

VIIl. OHEHOYHBIE MATEPHUAJIBI IUISI TEKYIIEI'O KOHTPOJISI A
INPOMEXYTOYHOU ATTECTALIUA

8.1. Ouenounnie MaTepuaiabl (OM):

Texymuii KOHTPOJIb OCYIIECTBIISETCS M0 pe3ysibTaTaM padoThl CTy/IeHTa Ha J1a00paTOPHBIX
paboTax, KauecTBy HAaTMCAHHOTO KOJA U IaHHBIX K HEMY TOSICHCHHIA.

IIpomexxyTouHast aTrecTanus B BHJAE 3ayeTa MPUHHUMAETCS HAa OCHOBAaHUU BBIIOJHEHUS
CTYIEHTOM BCeX JabOpaTOpHBIX 3aJaHUi Ha MPOrpaMMUPOBAHME II0 BCEM TeMaM Kypca.
[TpumepHBIii IepeueHb 1a00paTOPHBIX 3aJaHHUI U BAPHAHTOB K HUM:

1) Paspaborats u peanuszoBarh Ha IIJIK mnepuoandeckoe BKIIOYEHHE/BHIKIIOUYECHUE
JUCKPETHOTO BBIXOJIa C 33JJaHMEM HACTPOEK 4acTOThI mocpeactBoM Web-unrepdeiica.

2) Paspabotath u peanuzoBath Ha [IJIK mpocTyio crcTeMy CHTHAIHM3AIUH, YIPABISIEMYIO
Bxomamu ITJIK

Cnaua pesynbprara Ja00paTOPHOTO 3aJaHHSl HMPOMCXOTUT C JEMOHCTpAalUEd HCXOIHOTO
Kofa, paboTaromieit mporpammsl HenocpeacTBeHHo Ha [1JIK, a Takke cuctembl BU3yalnu3aluu, €ciiu
MOCTIeTHSS TIPEYCMOTpEeHa 3a1aHue. Takke BO3MOKHBI TOTIOJIHUTEIBHBIE BOITPOCHI.
[TpumepHBIii TepeueHb BOPOCOB:
1) Bamummre 1UdppoBoe MpeacTBaieHue 3ampoca 1mo npotokony ModBus-RTU 3HaueHwust
U3 PErucTpa HoMep 8 yCTpoiicTBa HA TMHUHA HOMED 2.
2) I'paduueckn wu3obpaszute curHan wuHrepdeiica RS-232 npu nepemave Oaiita co
3HaueHueM 16#54.
3) Ompenenute Ha3HadeHne LD-11emoukmu:
TP1 TP2
TP1.0 5 5

I @ o €0 &
#25PT ET— #1500ms—{PT ET—

“Tl"

PazpaboTumk: JIOLIeHT, Kau/.¢u3.-mat.Hayk besznep U.B.

ITporpamma cocraBieHa B cooTBeTcTBUU ¢ TpeboBaHusaMu ®I'OC BO no HampaBieHuo U IpopuIIo
noaroToBkH 11.04.04 DnexTpoHMKa 1 HAHOIIEKTPOHUKA.

[Iporpamma paccmoTpeHa Ha 3aceanuu Kadeapsl paaguoPU3UKU U PaTHOIICKTPOHUKHI
«27» pespains 2023 r. nporokoa Ne 7 ot

N.0. 3aB. xadeapoit Konecuux C.H.

Hacmoswas npoepamma, mne moocem Ovimb 60CcnpouzeedeHa HU 6 Kakou @opme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeulenust Kagheopul-paspabomuuxa npocpammol.



