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|. IIEJIA 1 3AJIAYH JACIATITAHBI

Hesn: nate cryneHTaM-0akajiaBpaM OCHOBHBIC MPEICTABICHUS O (DYHKIIMOHUPOBAHHHU,
pa3paboTKe U BHEIPCHUH CHCTEM aBTOMATHYECKOTO YIPaBJICHHUS M cOOpa JAHHBIX JJISl PEIICHUS
3aj]a4 aBTOMATHU3ali1 SKCIIEPUMEHTA U TIPOU3BOJICTBEHHBIX TPOIIECCOB.

3agayu: HayuuTh CTYJCHTOB MPOSKTUPOBATH CHCTEMBI  aBTOMATH3AlHMA  C
UCTIOJIb30BaHUEM HanboJiee pacipoCTpaHEHHBIX HHTEP(EHCOB CBS3H U YCTPONCTB YIPABJICHUS U
cOopa JaHHBIX.

IILMECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnass mucuummHa (Momyns) bI1.B.JIB.01.01. Amromarusamms ¢Qu3udeckoro
9KCHEPUMEHTa OTHOCUTCS K 4acTH, GOPMHUPYEMOM yuaCTHUKaMU 00pa30BaTeIbHbIX OTHOIIECHUH.

Jlnist u3ydeHus: JaHHOW y4eOHON JUCHUIUIMHBI (MOJTyJIsl) HEOOXOIUMBI 3HAHUS, YMEHUS U
HaBBbIKM, (OpPMHUpPYEMBbIe NPEALICCTBYIOIIMMU JUCUUIUIMHAMU. aJITOPUTMBl U OCHOBBI
IIPOrpaMMHUPOBAHHUS, OCHOBBI pOOOTOTEXHUKH, TEOpUs U 00paboTKa HHPOpMAIUH.

[lepedyeHp mocnenyrOmMUX Y4eOHBIX MUCHMIUIMH, JJIS KOTOPBIX HEOOXOJWMBI 3HAHUS,
YMEHUS U HaBbIKH, (OpPMHpYEMble NAaHHOM y4eOHOH AMCUUIUIMHON: IUCLUIUIMHA SIBIISETCS
3aBeplUIalOIIeH B CBOEM LIMKJIE JUIsl CTYA€HTOB-0aKalaBpOB.

I11. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

[Ipomiecc ocBOeHUsI IUCUMIUIMHBI HampaBjieH Ha (QOopMUpOBaHUE KOMIIETEHIIUHA B
cootBercTBUU ¢ ®I'OC BO u OIl BO no nanpasnenuto noarotosku 03.03.03 Paguodusuxka.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO0 JUCHHUIVINHE, COOTHECEHHBIX C
HHIMKATOPAMH J0CTHKEHUs KOMIIeTeHIU

Nuauxkaropsl
Komnerenuus . Pe3yabTarhl 00y4eHust
KOMIIeTeH U
1IK-2. Crnocoben | MJK  nxz22. Ilpumensier | 3HaTh: OCHOBHBIE UHTEpQEICcH U
HCII0JIb30BATh B |3HaHMs O  MPHUHIMIAX | IPOTOKOJIBI Tepeadu JaHHBIX
npogeccuoHaTbHON IIOCTPOCHHS COBPEMEHHBIX | YMETh: NpPOrpaMMHpOBaTh Ha
JESATEIbHOCTH  MPHUHILMIIBI | PaUO03JIEKTPOHHBIX IIPOMBIIIIEHHBIX SA3bIKaX
MOCTPOEHUsT U paboThl | yCTPONUCTB B cdepe | Braners: HaBBIKAMU MOCTPOCHUS
COBPEMEHHBIX npodeccuoHanbHOM KOMIUIEKCHBIX CUCTEM
PaaMOIEKTPOHHBIX JESATEIILHOCTH. aBTOMaTHU3aluU M cOOpa JaHHBIX
YCTPOWCTB.




IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM THCHHUILIMHBI COCTABJIsIeT 3 3a4eTHRIX exunnl, 108 yacos,

(I)opMa l'[pOMe)KyTO‘lHOi/i ATTeCTAllUM: 3a49CT

4.1. Coz[epma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKazaHUEM BUA0B yqeﬁnmx 3aHSTHH M OTBEJIEHHOI0 HA HUX
KOJIN4YeCTBA aKaJeMHU4YECCKHUX YaCc0B

Buapr yueOHO# paboTHI,
w | BKJIIOYAsi CAaMOCTOSITENIbHYIO paboTy 00yyaroumxcs,
E MPAKTHYECKYIO MTOATOTOBKY U TPYI0EMKOCTb
g5 (B yacax)
% =
N § = - 5 2 ®opMa TeKyIero
B Paszjnen aucuuniuHbl/TeMa = 2 OHTaKTHaA paboTa IPCHONABATCIIA = KOHTPOJISA
n/u =3 00yYaroIUMHUCS B
@ 2 s g ycreBaeMoCTH
3 e £ = S
o s = 2 e s
= = Cemunap/ =
3 © ; 5 IIpakTnyeckoe 2 =
E = = 5| Jlekuusn P ’ | KoHcyabTanus =
5 54 TS JabopaTopHoe <
@) /® = E 3aHsiTHE/ o
1 2 3 4 5 6 7 8 9 10
1 Tewma 1. TexHomoruu u UHTEpEUCH TIEpenavn 8 8.1 4 5 5 0.1 1 Ve onpoc
JTAHHBIX
2 Tema 2. [IpoTokossl nepenaun JaHHBIX 8 | 17.2 10 5 10 0.2 5 JlaGopatopHas
paborta
3 Tema 3. [IpombInuIeHHOE TPOrPaMMHUPOBaHHE 8 | 22| 10 5 15 0.2 5 JlaGopatopHas
paborta
4 Tewma 4. ba3bl 1anHbIX U 131K SQL 8 | 222 10 2 15 0,2 5 JlaboparopHas
pabota
5 Tema 5. Web-nporpammupoBanue 8 | 222 10 5 10 0.2 5 JlaGopatopHas
pabota
6 Tema 6. SCADA-cuctembl 8 | 111 4 5 5 01 4 JlaGopatopHas
pabota




4.2. Ilnan BHeayAUTOPHOI caMOCTOSITeJIbHOH PadoThl 00y4AOIMXCS M0 AUCHMILTIHHE

CamocrosiTenpHas pabota 00yJarmuxcs VuebHo-
OueHouHoE METOIIECKOe
Cemectp Hassanue pasznena, TeMbl B 4 a6 Cpoku | TpymOeMKOCT CPCICTEO obecneyenune
UA CaMOCTOATCIBHON PAOOTBL | oo e rns (dac.) pea CaMOCTOATEIHHOU
paboTHI
Tewma 1. TexHomoruu u UHTEpEUCH TIEpeTadn
1 1-2 men. 1
JTAHHBIX
Pabora ¢ yueOHUKOM,
2 Tewma 2. [IpoTOKOJIBI IEpeIaun JTAHHBIX 5 . 3-4 gen. 5 .
CIPAaBOYHOU JIMTEPATYPOH, YcTHBIN
3 |Tema 3. IIpombInieHHOE TPOrPAMMHPOBAHKE 5-6 Hen. 5
MEPBOUCTOYHUKAMU, KOHTPOJIb
4 |Tema 4. ba3sl qanHbIX U 51361k SQL 7-8 Hen. 5
KOHCIIEKTOM
5 |Tema 5. Web-nporpammupoBanue 9-10 Hen. 5
6 |Tema 6. SCADA-cucTeMbl 11-12 uen. 4
OO0t 00beM CaMOCTOSITEIIBHOM PaOOTHI MO TUCIUTIINHE (Yac) 25




4.3. ConepxxaHue y4eOHOIro MaTepHuaJia

Tema 1.

[lepenada maHHBIX MEXIY JJICKTPOHHBIMU ycTpoucTBamu: uHTepdeiicei RS-232 u RS-

485, mmuaer USB, 1-ware, 12C,rexnonoruu Ethernet u Wi-Fi.

Tewma 2.

[Tpombinennsiit mpotokon ModBus 1 ModBusTCP. Coketst u TCP/IP.
Tewma 3.

[TporpaMmMupyemMbie TOTHIECKUE KOHTPOJUIEPHI, 0030p, MOK-s13b1KH.
Tema 4.

baspl nannbIx U 361k SQL.
Tema 5.

Web-cepsepsr u Web-unrtepdeiicsr, nporokos HTTP. Ocuosst HTML, JavaScript, PHP.
Tewma 6.

[Toctpoenne SCADA-cucTemsl cOopa, ynpaBieHUsI U BU3yaJIU3alUHU.

4.3.1. IlepeyeHb cCEeMUHAPCKUX, MPAKTHYECKHX 3aHSITHII 1 JIAOOPATOPHBIX PadoT

Ne Ne HaumenoBanue TpyaoeMkocTh Ouenounsie | Popmupyembie
N/H | pa3jaena CeMUHAPOB, (uac.) cpeacTBa KOMIIeTeHIIM U
U TeMbI NPAKTHYECKHUX U Bcero N3 Hux
J]aﬁopaTopr[X 4acoB | IPaKTHYecKas
paﬁoT IMOATr0OTOBKA
1 2 3 4 5 6 7
1 | Tema 1. I/I3yquHf OCHOBHBIX 5 4 Oruer [IK-2, HJIK
uHTEepdeiicoB 11K2.2
2 | Tema2. | IIporoxom ModBus 10 10 Oruer MK-2, 1J/[K
11K2.2
3 | Tema3. | MDK- 15 10 Oruer IIK-2, X/[K
IPOrpaMMHUpPOBaHUE 11K2.2
4 | Tema4. | S3weix SQL 15 10 Oruer MK-2, 1J/[K
11K2.2
5 | Tema 5. | Web-unrepdeiicor 10 10 Order HK-ZK,QiIﬂK
1IK2.
6 | Tema6. | SCADA-cucrema 5 4 Oruer HK-ZK,Z?ﬂK
1IK2.

4.3.2. llepeyeHb TeM (BONPOCOB), BLIHOCUMBbIX HA CAMOCTOSITEJIbHOE H3y4YeHHe CTy/IeHTaMHU B
paMkax camocrositeabHoil padoTsl (CPC)

Ne Tema 3ananue @opmupyemas NJaK
n/n KOMIIeTeHIIUs
1 2 3 4 5
1 Tema 1. OcMbIcaenne
MaTtepuaja
JIEKIIUH.
IToarorosxka x JIP
2 | Tema 2. OcMBICICHHE IK-2 MK nx2.2
MaTtepuaja
JIEKIIUH.
IToarorosxka x JIP




3 | Tema 3. OcMbIcaenue
Marepuaia
JICKIIUH.
IToaroroBka k JIP

4 Tema 4. OcMbICiIeHHE
Marepuaia
JICKIIUH.
IToaroroBka k JIP

5 Tema 5. OcMbICiIeHHE
Marepuaia
JICKIIUH.
IToaroroska x JIP
6 Tema 6. OcMbICiIeHHE
Marepuaia
JICKITHIA.
IToaroroska x JIP

4.4. MeTonnueckue YKa3aHHsl M0 OPTaHU3ALUHM CAMOCTOSATEJIbHOI padoThl CTY1eHTOB
CamocrodrenbHas paboTa CTYJIEHTOB 3aKJIH0YaeTCsl B IPOPAOOTKE JIEKLIMOHHBIX KOHCIEKTOB,
caMOCTOsITeNIbHAs pa3padoTKa KoJla IPOrpaMM M CKPUIITOB, U3yUEHHBIX Ha KypCe.

4.5. IlpumepHasi TeMaTHKa KypCOBbIX padoT

BrlmostHeHHE KypCOBBIX padOT HE MPEIYCMOTPEHO YICOHBIM ILIAHOM

V.YYEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUITTIMHBI
a) nepeveHb JUTEPATyPbI

1. ITporpamMmupoBaHue MPOMBILIUIEHHBIX KOHTPOJUIEPOB: yueOHOe nmocodue, AxmepoBa
A. H., [lHapudymmua A. 0., Kazanckuii HallMOHATBHBIN MCCIIEIOBATEILCKUM TEXHOJIOTHYECKUI
yHuBepcuret, 2019, 84 ¢, 978-5-7882-2689-7 (https://e.lanbook.com/book/196030)

2. WNHcTpyMeHTBl MPOrpaMMHUpOBAHMS NPOMBILUIEHHBIX KOHTposuiepoB. CoDeSys:
Yuebnoe nocobue, 'opman I1. M., Ky3nenos II. A., Cubupckuii rocyJapCTBEHHbII YHUBEPCUTET
HaykKu ©  TEeXHOJorud wuMeHu akagemuka M. @. Pemernéa, 2019, 94 c.
(https://e.lanbook.com/book/147515)

3. ba3er nmannbix: VYueOnuk, @®emmnra E. B., Tkauenko B. B., KyOanckwuit
rocyJJapCTBeHHbIH arpapHbli yauBepcutet umenu U.T. Tpyoununa, 2020, 172 c., 978-5-907402-36-
2 (https://e.lanbook.com/book/254261)

4.

0) nepuoauYeCcKUe U3TAHUS

B) CIIHCOK aBTOPCKHX METOAHYECKHX Pa3padoTok

r) 0a3bl JaHHBIX, HHPOPMAITMOHHO-CIIPABOYHbIE H MMOMCKOBbIE CHCTEMbI

1. ITouckoBsie cuctembr Google, Yandex.

2. DIEeKTPOHHBIE PECYPCHI AOCTYIHBIE IO JIOTUHY W TapOoJIo, MpeaocTaBisemMbie Hayunoi
ouobmuorexoi UI'Y.

3. OdunmansHas oTkpeiTas qokymenTanus OBEH: www.owen.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHOUIIJINHBI

6.1. YueOHO-1a00paTopHOe 000pyI0BaHNeE:
1) [TepconanpHbIC KOMITBIOTEPHI ayAd. 235/7


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

2) ITJIK OBEH150 1 Mmogynu pacimmpeHus K HUM.

6.2. IlporpaMmmHoe odecneyeHue:
1) Cpena MOK-nporpammupoanuss OBEH CoDeSys 2.3
2) Web-cepsep OpenServer wnu robas apyrast cOopka

6.3. TexHnuyeckue H JIeKTPOHHBIE CPEICTBA:

MynbTUMEAUIHBIN TPOEKTOP, 3KpaH (10 HEOOXOAUMOCTH ), MEIOBas WM MapKepHasl 10CKa.

VII.OBPA3OBATEJIBHBIE TEXHOJIOT'UHN
Ha nekuusix peMoHCTpupyeTcs HamucaHue KoJa K M3y4aeMOMYy Marepuaity, MOAKIIOUEHUE
pa3nuuHbIX ycTpoucTB. [IpakTuyeckue 3aHATHA TPOBOAATCA B HHTEPAKTHBHOW ¢opme.
JlaboparopHbie pabOThI MPOBOATCS ¢ Ucoyib3oBanueM [I9BM ¢ mocneayromei 3anmToi.

VIII.OHEHOYHBIE MATEPUAJIBI U151 TEKYIIEI'O KOHTPOJISA N
IMPOMEXYTOYHOM ATTECTAIIUA
Texyuuii KOHTPOJIb OCYILECTBIISETCS MO pe3yibTaTaM padoThl CTYJEHTA Ha JIAOOPATOPHBIX
paboTax, KadyecTBy HalTMCAHHOTO KOJ[a U JJaHHBIX K HEMY MOSICHEHUI.
[TpoMexyTouHass arrecTalys B BHUJE 3adyeTa IPUHMMAETCS HAa OCHOBAHWM BBIIIOJIHEHUS
CTYJICHTOM BCeEX J1a00paTOPHBIX 33aHUI HAa MPOTpaMMHpPOBaHHE 110 BCeM TeMaM Kypca. [IpumepHsbIit
HepevyeHb J1ad0paTOPHBIX 3a/1aHUI U BapUAHTOB K HUM:

1) Paspaborath u peamusoBath Ha IIJIK mepuoguueckoe BKIFOUCHHE/BBIKIIOUCHHE
JTMCKPETHOTO BBIXO/IA C 33JJaHMEM HACTPOEK YacTOThI mocpeacTBoM Web-unrtepdeiica.

2) Paspabotath u peanuzoBarh Ha [IJIK mpocTyro crcTeMy CHTHAIM3AIMH, YIIPABIIEMYIO
Bxomamu ITJIK

Cpnaua pe3ynbpTara 1adOpaToOpHOro 3aJaHus IPOUCXOJUT C IEMOHCTPALIMEH HCXOIHOTO KOAa,
paOotatomieil mporpammsl HemocpeactBeHHo Ha IIJIK, a Takke cucremMbl BU3yalu3alluH, €ClId
MOCIeAHS IPEeayCMOTpeHa 3aanue. Takxke BO3MOXKHBI JJOTIOJIHUTEIbHBIE BOIPOCHI.

IIpuMepHBIii IEpeYeHDb BOIIPOCOB:

1) 3anummre EdpoBoe MpeacTBajgeHue 3anpoca mno nporokory ModBus-RTU 3nauenus u3

perucTpa Homep 8 yCTpoCTBa Ha JTMHUM HOMED 2.
2) T'padudecku n3obpasute curnan narepdeiica RS-232 npu nepenaue Oaiita co 3HaYCHUEM

16#54.
3) Ompenenute Ha3HadeHne LD-1emouku:
TP1 TP2
TP1.Q 5 TP A

“Tl"

@ rr €5 er
#2sPT ET— t#1500ms—HPT ET|—

[Tpumep TeCTOBBIX 3aJaHUM AJIsl MPOBEPKHU chopMupoBaHHOCTH KommeTeHuu [TK-2:

1) [udpoBoe ycTpoiicTBO, NpeaHA3HAYEHHOE [UIsl MPUMEHEHHs B 3ajJadax
aBTOMaTU3alusd, AJId c60pa U XpaHCHHA HNAHHBIX, YHIPABJICHUCM IUCKPCTHBIMH W aHAJIOTOBBIMHU
ycTpoicTBamu?

1. ik 3. JHKOJEp
2. mMoueMm 4. cepsep
2) @dusnyeckas BEIIMYMHA, PaBHASI OTHOLICHUIO MAJCHUS HAINPSKEHUS HA PE3UCTOPE K

MPOTEKAIOIIEMy Yepe3 Hero TOKY?



1. mpoBoguMOCTH 3. WHIYKTUBHOCTH
2. €MKOCTh 4. CcOmpOTHBIICHUE
3) Enunnna namepeHus: npoBoIuMocTu?
1. cumenc 3. awmmep
2. oM 4. BOIBT
4) Y CcTpoiicTBO, TIO3BOJISIONIEE ONPEACTUTh HAIIPAaBICHNE BPAIICHNsI MEXaHU3Ma?
1. ik 3. DHKOZEp
2. MoaeMm 4. cepsep
5) Kakoii u3 untepdeiicoB obecreurBaeT HauOONIBIIYIO AAHOCTh Mepefadyn JaHHBIX
MEXJly apoil yCTpoicTB?
1. RS-232 3. USB
2. RS-485 4. LAN-Ethernet
6) Haspanwue pacnpocTpaHeHHOTO MPOMBIIIIIEHHOTO TPOTOKOA?
1. http 3. https
2. ftp 4. modbus
7) Kakoit u3 uHTEpdeiicoB obecrneunBaeT HanOOIBIIYI0 CKOPOCTh MEpeaadn JaHHBIX
MEXy Mapoil ycTpoucTB?
1. RS-232 3. USB
2. RS-485 4. LAN-Ethernet
8) B kakom pexxumMe mipremoriepeiadn crocooeH padorars uaTepderic RS-2327
1. cummekcHOM 4. B moOom
2. TONYIYyTJIEKCHOM

3. NIyIUIEKCHOM

&
/\6' AALH
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Pa3zpaboruuk: noueHt, beznep 1.B.
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[TporpamMma coctaBieHa B cooTBeTcTBUM ¢ TpeboBaHussMU OI'OC BO u yuuThiBaeT peKoMeHaluu
[TOOII no nanpasnenuto u npoduito noarotorku 03.03.03 Paguodusuka.

[Iporpamma paccmoTpeHa Ha 3aceanuu Kadeapsl paaguoPU3UKU U PaIu0ICKTPOHUKHI
«30» aBrycra 2021 r. npotokos Ne 1

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

Hacmoswas npoepamma, me modcem Ovimb 60cnpouzéedena HU 8 Kakou gopme 6e3
npeosapumenbHo20 NUCbMEHHO20 pa3peuleHus Kagheopul-paspabomuuxa npocpammol.



