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|. IIEJIA 1 3AJIAYH JACIIATITAHBI

Leab 1MCUMIUIMHBI HAYYUTh MaruCTpaHTa METOJaM CONPSKEHUSI BHEIIHUX YCTPOICTB U
[TK st penieHus 3a1a4 aBTOMaTH3aIUU paIruo(pU3NIecKOro SIKCIIEPHUMEHTA.

OCHOBHEIE 32124

- U3yYCHHE CYIIECTBYIOIIUX MPOTOKOJIOB oOMeHa MH(pOpMaluend MEXIy YCTPOHCTBAMU

BBOJ1a/BBIBOJIA;

- U3y4eHue (PU3MIECKOro ypoBHS MPOTOKOJIOB;
- n3ydeHue nporpammuposanus Ha MOK s3bIkax Ai1s perieHus 3a1ad aBTOMaTU3alUH.

Il. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII BO

HI/ICHI/IHHI/IHa BXOAWUT B BApHATUBHYIO YaCTh U SABJISACTCA 00s13aTeIbHOM ,I[PICHHHHI/IHOI;'I.

I[JI?I OCBOCHHUA JUCHUIIIINHBI

HEOOXOIUMBI

SHAaHUA W3 CICAYIOIUX AUCHUILINHI

((KOMHBI-OTCPHOG MOJCIHUPOBAHUC), ((KOMHBIOTepHBIC TCXHOJIOTHHNY, «BpluncnuTeNnbHbIC CCTU»,

«ba3pl JTaHHBIX)).

I11. TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUSA JNCHUIIJIMHBI

[Ipomecc ocBOoeHUWS MUCHUIUIMHBI HAmpaBlieH Ha (OPMUPOBAHHE KOMIICTCHIIMA B
cootBercTBUU ¢ ®I'OC BO u OIl BO mno nanHomy Hampasienuto mnoarotoku 03.04.03

Pagunodusuka:

[1K-3: CnocoOeH mpuMeHsTh JaHHbIE HHPOPMAIIMOHHBIX CUCTEM JUIS PaguO()U3NIECKIX

HCCIIENOBaHUHN

Hepeqenb MJIAaHUPYEMBIX PE3yJbTaTOB oﬁyqemm o AMCHMIJIMHE, COOTHECCCHHBIX C
HHAUKATOPaAMH JO0CTUKCHUSA KOMIIeTeH Uil

HNuauxkaropsl
Komnerenuus N PesyabTarhl 00y4eHust
KOMIIeTCHI I
1IK-3 HJKks3a Ymerb: CTpOUTH KOMIIBIOTEPHBIE
Cnoco0eH  MCHOJB30BaTh | MOJAETH (PU3NYECKUX MTPOLIECCOB
naHHble, Haxozgsmuecs B | CamocTodTenbHO (HOPMYIUPOBAThH
MH(pOPMAaIMOHHBIX 3a/1a4u aBromarnzauuu ~ P®
cucreMax JUISL | DKCIIEPUMEHTA C HCIIOJIb30BAHUEM
pannopu3nUecKux COBPEMEHHOTO 00opynoBaHus,
HCCIIEA0BAHUI HOBEHUIIETO U 3apyOexHOro
HJ[Knks.2 OTIBITA.
Cnocoben  ucnonb3oBath | 3HaTh: OCHOBHBIE METOABl U
METO/bI 00paboTku | mpoTokouibl B3aumoaencTust 11K ¢
AKCIIEPUMEHTAIIbHBIX BHEUTHUMH YCTPOHCTBAMU
JaHHBIX, MOJY4YEHHbIX U3 | Baagers: ba3oBbIMu HaBbIKaMHU
nHpopmannoHHsix cucreM | MOK nporpammupoBanus
TUISL panuou3nuecKux
HUCCIIEIOBAaHUN




IV. COAEP/)KAHUE U CTPYKTYPA JUCHUIIINHBI

O0beM THCHHUILIMHBI COCTaBJIfAeT 5 3aueTHRIX exunn, 180 yacos,

B TOM 4YHCJIe 27 4acoB Ha IK3aMeH
W3 aux 10 gacos — IIPpaKTUYCCKasd MMoAroToBKa

®opMa IPOMEKYTOUYHOM aTTECTANUN: IK3aMEeH

4.1 Coz[epmalme JUCUMIUIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM, C YKa3aHHEM BH/0B y'leﬁHLIX 3aHSATHI U OTBEJIEHHOI0 HA HHUX KOJHYECTBA
AKAACMHYIECCKHUX YacCcoB

Ne Paznen qpucuuniunbl/Tema Buabi yueOHoii padoThl, DopMbI
n/H BKJIIOYAsl CAMOCTOSATEJIbHYI0 padoTy TeKy1lero
w | 00y4arIMXCsl, IPAKTHYECKYIO MOATOTOBKY KOHTpPOJIS
= ;,;Q U TPYAOEMKOCTh yCIeBaeMOCTH;
2 g (B yacax) ®opma
2 2 % KonTakTHasi padoTa npenomxaBareJisi MPOMEXKYTOYH
> =i ¢ 00y4arOIIUMHUCS = 0il aTTecTANMHU
2 = 2 © s (no
= | e g ° =
o | = =S 2 cemecmpam)
O 54 = =
= S = 2
5 o | Jlekuuun | IlpakTnuyeckue | Koncyabranum E =
= 5 3AHATHS Q =
=)
= 2
@)
1 2 3 4 5 6 7 8 9 10
Beenenue. Mecto 1K B coBpeMeHHBIX 3a1auax .
1 p 3| 82 2 - 0,2 6 | Ycrmsit ompoc
aBTOMaTH3alMU (PU3UUYECKOTO IKCIIEPUMEHTA
YceTHBII onpoc,
2 Wutepodeiicet RS-232 u RS-485 3 | 12,2 2 4 0,2 6 OTYET 110

nabopaTopHOi




pabote

HIuner 1Ware u 12C

12,2

0,2

YcrHblii onpoc,
OTYET IO
nabopaTopHOI
pabote

Cospemennbie cpeacta noctpoeruss SCADA cucrem

8,1

0,1

VYcerHbiil onpoc

[IporpaMMupyeMble TOTHYeCKUE KOHTPOJLIEPHI

10,1

0,1

YcrHblii onpoc

OcHobl MOK nporpaMmupoBaHus

16,2

0,2

YceTHBIN onpoc,
OTYET 110
1abopaTopHOii
pabore

Cpena CoDeSys

16,2

0,2

YcTHBIN onpoc,
OTYeT 1O
1abopaTopHO
pabore

Bo3moxxnoctu MOK s13bIKOB 117151 CO30aHuUs
paznuunbix SCADA cucrem Ha 6aze [JIK-TIK

14,2

0,2

YcTHBIN onpoc,
OTYET 1O
1abopaTopHO
pabore

ABTOMaTI/I3aI_[I/I$I (I)I/I3I/I‘-ICCK01"0 OKCIICPUMCHTA

41,6

10

16

16

0,6

YcTHBIH onpoc,
OTYET 1O
nabopaTopHOi
pabote




4.2 TInaH BHeayIUTOPHON CaMOCTOATEIbHOMH PadoThHI 00yUYAIOLIUXCSH 10 JUCHUTIIMHE

CamocrosTenpHas paboTa 00yJarommxcs VuebHo-
METOAMYECKOE
3aTpaTbl OuenouHoe
Cemectp Ha3zBanue pasneina, Temsl B — Cpoku CPCICTEO obecrieueHne
¥l CaMOCTOSITe/IbHOM padoThl| | BpPEeMCHH pen CAMOCTOSTEIIEHOI
(uac.) paGoTHI
- pabora ¢ KOHCIEKTOM Hcrounnku u3
JIEKI[HH; CIHCKa JTUTEPaTyphl
- MOOBTOpHas abota Han
Brenenne. Mecto 11K B coBpeMeHHBIX 3a71a4ax P P 2-as
3 y4eOHBIM MaTepHaIOM 6
aBTOMATH3AIMH (PU3UIECKOTO IKCIIEPUMEHTA HeJIeIs
- IIOArOTOBKA  OTYeTa O
BBITIOJIHEHUH  MPAKTHYECKHUX
3aJaHuN
_ pa6OTa C KOHCIIEKTOM CaMOCTOSTEIbHBIN
. TIOMCK JINTEPATYPBI
HCKHI/H/I, Ha O6paSOBaTeJ’IBHLIX
- TOBTOpHas pabora Hax A-as pecypcax,
3 Wntepodeiicet RS-232 u RS-485 y4eOHBIM MaTepUaioM Hexens 6 JOCTYTIHBIE TIO
- IIOATOTOBKA OTYETA O JIOTHHY H IIapoJIto,
BBITIOJTHEHUH TIPAKTUYECKUX FpEAOCTaBIACMEIM
o Hayunoit
3alaHuH oubnmorexkor UT'Y
HcTtounuku u3
- paboTa C  KOHCIIEKTOM CITHCKA UTEPATY PRI
CaMOCTOSTEIbLHBIN
JICKIIUH;
Illios,To Hast abota Ha, 3amuira oTdeTa o) O DYDY
p p ol 6-as BBINONHeHHH  |H2 00pa3oBaTeIbHBIX
3 Iuaer 1Ware u 12C y4eOHBIM MaTEepUaATIOM Hexens 6 DAKTHECKIX pecypcax,
- IIOJArOTOBKA OTYETA O p . AOCTYIIHBIC 110
3alaHuH JIOTHHY W TapOoJIio,

BBINOJHEHUHN TPAKTHYECKUX
3aJIaHUN

PE0CTABIIACMbIM
Hayunoit
oubanorexoit UI'Y




CamocrosiTenbHas pabora 00yJaronmxcs

VYuebHo-

BBINIOJIHEHUH TPAKTHYECKUX
3aaHuN

3arpaTsl Ouenounoe MCTOAIHECKOE
Cemectp Ha3zBanue pasneina, Tembl B — Cpoku p CPCICTEO obecreueHne
¥l CaMOCTOSITe/IbHOM padoThl| | BpEeMEHH pen CAMOCTOSTEIIBHOI
(uac.) paGoTHI
Ucrounuku u3
- CIIUCKA JIUTEPaTypbl
pabota ¢ KOHCHIEKTOM CaMocCTOsTENbHBIIH
JICKIIUH; . 3amnmTa oT4eTa 0| MOUCK JIMTEPaTyphl
MOBTOpPHAs abota Hazx
CoBpemeHHbIe cpesicTBa ocTpoeHus SCADA p P 8-as BBIOMHEHHK | 1@ 00Pa3OBaTEILHEIX
3 CUCTEM yUeOHBIM MaTepHATOM HeJes 6 MPaKTUYECKUX peeypeax,
- IIOJITOTOBKA OTYETA O p I MOCTYIHBIC MO
BBINOJHEHHHU NPAKTHYECKUX E;Z;IEETEBT;% (;E;
3a/1aHuH Hayunoit
6ubanorexoit UI'Y
Ucrounuku u3
- CIIUCKA JINTEPaTypbl
pabota ¢ KOHCHICKTOM CamocTosITeNbHBIIH
JICKIIUU; 3amura oT4eTa O | MOUCK JIUTEpaTyphl
- NOBTOpHas pabora Haj 10-as BBITONHeHUH  |H2 00pa3oBaTeIbHBIX
3 [IporpaMMupyeMble TOTHYECKUE KOHTPOIUIEPHI |Y4EOHBIM MaTepHalioM Hexens 8 DAKTHICCKIX pecypcax,
- IOArOTOBKA OTYETA O p B— AOCTYTIHBIE 11O
BBINOJIHEHUHU MIPAKTUYECKUX Eggﬁggg;iii;ﬁ;
3a/1aHui Hayunoit
oubmmorekoit UT'Y
Ucrounuku u3
- CIIUCKA JINTEPATypPbl
pabota ¢ KOHCHIEKTOM CamocTosITeNbHBIH
JICKIIUU; 3ammTa oT4eTa 0| MOUCK JIUTEPaTyphl
- MOBTOpHas pabora Haj 12-as BLIMOMHEHMH |2 00pa3oBaTeIbHBIX
3 OcnHoBsl MOK nporpaMMmupoBaHus y4eOHBIM MaTepHalIOM Hexens 8 DAKTHICCKIX pecypcax,
- IIOATOTOBKA OTYETA O p . AOCTYIHBIE 110
3alaHuH JIOTUHY | TapoJIIo,

MIPEJOCTaBIAEMbIM
Hayunoit

oubauorexkoit UT'Y




CamocrosiTenbHas pabora 00yJaronmxcs

VYuebHo-

3aTpaTbl OuenouHoe MCTOMMACCROC
Ceectp Hasparue pasziena, Tembl Bun camocrosiTensHOM paboTh Cpotu BpEMEHU CpEICTBO obecneterne
BBITIOJTHEHHS CaMOCTOSITEIBHOM
(uac.) paGoTHI
HcTtounuku u3
- paboTa C  KOHCIIEKTOM Cg:;’éz TJI()I’;TTZ‘;TH}EI’;I
JICKIAH, 3amuTa oT4eTa o | MOHCK IUTEepaTyphl
- MOBTOpHas pabora Han 14-a5 BLLIOMHeH Y |F® 00PasoBaTeIbHEIX
3 Cpena CoDeSys y4eOHBIM MaTEPHAIOM . 8 DAKTHICCKIX pecypcax,
- IIOJITOTOBKA OTYETA O Act p . MOCTYIHBIC MO
BBINOJHEHHHU NPAKTHYECKUX safaru E;ZIZ/[IZIZTEBI-J[;;[IZ‘, (l)viILIION’I
3aJlaHu i Hayuroi
oubnmorexkor UT'Y
Uctounuku 1-2 u3
HcTtounuku u3
-  pabora C  KOHCIEKTOM CIIMCKA JTUTEPATYPHI
JIEKITHNH; 3 CaMOCTOSTENIbHBIN
- TOBTOpHas paboTra Hax allliTa OTACTA O nopck mrepatypsi
3 Bo3moxxaoctt MOK S3BIKOB 11 CO3IaHUA 6 16-as 8 BEIIIOJTHEHUM  |Ha 06pa3oBaTeIbHBIX
pasznumunbix SCADA cucrem Ha 6aze [TJIK-TIK YHCOHDBIM MATCPHATTOM Helels MIPAKTUYECKUX pecypcax,
- TOJTOTOBKA OTYETA O saaHi JIOCTYTTHBIE TT0
BBINOJHEHUHN TPAKTHYECKUX JIOTHHY U [IAPOJIIO,
3aJIaHUN [IPEAOCTaBIAEMbBIM
Hayunoit
oubnmorexkor UT'Y
HcTounuku u3
- pabora C  KOHCIEKTOM CCH:;EE TJLP:ITTZ?I?)THYLE’;
JICKIINH, 3ammuTa oT4eTa O | OHCK IUTEepaTyphl
- NOBTOpHas pabora Hajg Komer BBIHONHeHHH  |H2 00pa3oBaTeIbHBIX
3 ABTomaTH3aius GU3NYECKOro SKCIEPUMEHTa  |y4EOHBIM MaTepHalioM CeMECT 9 pecypcax,
- HIOArOTOBKA OTYETA O pa HpaKTquCVK ux MOCTYIIHBIC IO
3alaHH JIOTHHY U TapoIIio,

BBINIOJIHEHUH TPAKTHYECKUX
3aaHuN

MIPEIOCTABIIIEMBIM
Hayunoit
oubanorexoit UI'Y




CamocrosiTenbHas pabora 00yJaronmxcs

VYuebHo-

METOIIECKOE
3arpaTsl Ouenounoe
Cemectp Ha3zBanue pasneina, Tembl B — Cpoku CPCICTEO obecreueHne
HJI CAMOCTOSITCIbHOI paboTsr| - | BPEMCHH pen CAMOCTOSTOIEHOM
(uac.) paGoTHI
OO06mmit 00beM CaMOCTOSTEIIBHOW PaOOTHI O JTUCIUTIIMHE (Yac) 65




4.3 ConeprxaHue y4eOHOT0 MaTepuaa

1. Bsenmenue. Mecto IIK B coBpeMeHHBIX 3ajayax aBTOMATHU3AlMH (PU3HUECKOTO
skcriepumenTta. CoBpemenHas anemMenTHas 0a3a. [lonstue SCADA cuctemsl.

2. Unrepdeiicet RS-232 u RS-485. ®dusnueckue mapamerpsl. OCOOEHHOCTH MPOTOKOJIOB.
IIpumeHeHue.

3. llIunaer 1Ware u [12C. Ocob6ennoctu. [Ipumenenue.

4. Cospemennsie cpenctBa noctpoenus SCADA cucrem. USB. Ethernet. BecipoBogabie
cpenctBa comnpspkeHus. [Iporokon ModBus. Oco6ennocTH.

5. Honsarue TUIK. Otnuuus ot [IK u mukpokoHTposuiepoB. OcoOEHHOCTH YCTPOMCTBA.
[Tpumenenue. Bunpr [TJIK.

6. OcnoBel MOK mnporpammupoBanus. SI3bIKM IporpaMMUpOBaHusA. TeKCTOBBIE U
rpaduyeckue A3b61ku. OCOOEHHOCTH peaTn3aluil.

7. IlporpammupoBanne B MOK cpene CoDeSys. IIpoexr. Kondurypuposanue.

8. Bo3moxxnoctu MOK s13b1k0B i1 co3manust pa3nuaHbix SCADA cucrem Ha 6aze ITJIK-
IK.

9. ABromartuzanus (PU3UYECKOTO HKCIEPUMEHTa IYTEM IOCTPOEHHUS COOTBETCTBYIOIIEH
SCADA cuctems! Ha 6a3e [IK-ITJIK 1 BHEIIHUX yCcTpOHCTB cOOpa U XpaHEHUS TaHHBIX.

4.3.1 IlepeyeHb CEMMHAPCKHUX, MPAKTHYECKUX 3aHATHIH H JIaG0PaTOPHBIX padoT

Ne Ne HaunmeHoBanue TpyroeMkocTs Ouenoynbie | DopmupyemMble
n/u | Pazgena CEeMHHAPOB, (uac.) cpeacTBa KOMIIeTeHIM U
H TEMBI NpaKkTHyecKux u | Beero N3 aux (MHIUKATOPBI)
J1a00pPaTOPHBIX 4acoB | MpaKTUYecKast
pa6ort MOArOTOBKA
1 2 3 4 5 6 7
Otuer o
HsyycHue BBITIOJIHEHUH
1. |2 untepdeiico RS- 4 DAKTHAECKIX TIK-3
232 u RS-485 P !
3aJaHui
Otuer o
Msyuenue BBITIOJIHEHUH
2. |3 uHTepdeiicoB 4 DAKTHAECKIX [1K-3
1Ware n 12C p Ny
3aJaHui
Otuer o
[IporpammupoBanue BBITLOTHEHIH
3. | 6-9 [TJIK B cpene 28 10 TIK-3
MPaKTUYECKUX
CoDeSys 9
3aJaHui

4.3.2 Tlepeyenb TeM (BONMPOCOB), BHIHOCHMBIX HAa CaMOCTOAITEIbHOE HM3y4YeHHE B paMKax
CaMOCTOSITeIbHOM PadoThl CTYICHTOB

Ne Tema* 3ananue dopmupyemas UK

n/H KOMIIeTeHI U

1 2 3 4 5
- pabora ¢ KOHCIEKTOM
Beenenne. Mecto I1IK B JIEKIINH;

1 COBPEMEHHBIX 3a7jauax - TOBTOpHas paboTa Hax K-3 [K-3.1
aBTOMaTH3aIU GU3HIECKOTO | yUeOHBIM MaTepUajIoM [1K-3.2
HKCIIEPUMEHTA - TOATrOTOBKAa OTYeTa O

BBINIOJTHEHUH MPAKTHUYECKUX




3aJaHuN

- pabota C KOHCIEKTOM
JIEKIIUH;
- TOBTOpHas paboTa Haj

Wutepdeiicet RS-232 u RS- [K-3.1
485 y4eOHBIM MaTepHaIOM [1K-3 IK-3.2
- IOJITOTOBKA OTYETA O
BBITTOJIHEHUH MTPAKTUYECKUX
3aaHUuN
- pabota ¢ KOHCIEKTOM
JIEKIUH;
- TIOBTOpHast pabora Haj K-3.1
[uaer 1Ware u 12C y4eOHBIM MaTEPHAIOM I1K-3 HK-3. >
- MOJITOTOBKA OTYETA O
BBINOJIHEHUH MTPAKTUYECKUX
3a1aHUI
- pabora ¢ KOHCIEKTOM
JEKIIHH;
CoBpeMeHHbIE CpeICTBa - noBTopHas paboTa  nan IK-3.1
noctpoennsa SCADA cucrem yHeOHbIM MaTepHATOM 1TK-3 [1K-3.2
- IOJIFOTOBKA OTYETa O
BBITTOJIHEHUH MTPAKTHYECKIX
3aJaHUuN
- paboTa C KOHCIIEKTOM
JIEKIUH;
[Iporpammupyemsie - NoBTOpHAA paboTa  Han IK-3.1
y4eOHBIM MaTepHaJIOM I1K-3
JIOTUYECKHE KOHTPOJUIEPHI [1K-3.2
- MOJITOTOBKA OTYETA O
BBINOJIHEHUH MTPAKTUYECKUX
3a1aHUI
- pabora ¢ KOHCIEKTOM
TIEKINH;
OcnoBel MOK - mosTopHai pabora  Haj [K-3.1
y4eOHBIM MaTepHUaIOM I1K-3
IPOrPaMMHUPOBAHHUS [K-3.2
- IOJITOTOBKA OTYETa O
BBITTOJTHEHUH MTPAKTHYECKUX
3aJaHuN
- paboTa C KOHCIEKTOM
JIEKINH;
- TIOBTOpHas paboTa Haj
IK-3.1
Cpena CoDeSys y4eOHbBIM MaTepHalIOM IK-3 K-3.2
- MOJITOTOBKA OTYETA O
BBINOJIHEHUH MTPAKTUYECKUX
3aaHuN
- pabora ¢ KOHCIEKTOM
Bo3mosxkaoct MOK g3BIKOB JICKIWMH,
- TOBTOpHas paboTa Hax
JUISL CO3/IaHUS PA3JIMYHbBIX T1K-3.1
SCADA cuctem Ha 6a3ze YYEOHBIM MATEPHAIOM TTK=3 I1K-3.2
IK-TIK - IOJITOTOBKA OTYETA O
BBINOJIHEHUH NTPAKTHYECKUX
3aJaHui
ABTOMaTH3aLUs - pabora ¢ KOHCIEKTOM K-3 [K-3.1
(U3UUECKOro SKCIIEPUMEHTa | JICKIHH; I1K-3.2




- TOBTOpHas paboTa Hax
y4eOHBIM MaTepHaIoOM

- MOJITOTOBKA OTYETA O
BBIITOJTHEHUH MTPAKTHUECKIX
3a1aHUI

4.4, MeToauuyecKue YKa3aHUus 110 Opraum3anuu CaMOCTOATEAbHOIM paGOTbI CTYAEHTOB

a) Meroanuyeckue pPeKOMEHJANMH IO H3YYEHMI) TEOPeTHYECKOH YacTH Y4eOHOro
MOy st
Teopernueckue 3aHATUS TUCHUTIUHBI PEICTABICHBI B BUE JICKIUH.

lleﬂb JieKkyuu — OpraHusalnusa ueneHanpaBneHHoﬁ IM03HaBaTeILHOM JACATCIIbBHOCTH
CTYACHTOB 110 OBJIAACHUIO MTPOTPpaAMMHBIM MAaTCpUaJIOM JUCIHHUIIIINHBI.
3aoauu JIEKUUOHHbIX 3aHamuil — 71aTh CBA3aHHOC, IIOCICAOBATCIIBHOC U3JIOXKCHHUC

Marepuanga, COOOUIUTh CTYA€HTaM OCHOBHOE COJIEp)KaHHME IpeaIMeTa B LEJIOCTHOM,
CUCTEMATU3UPOBAaHHOM BH/IE.

Memoowl u cpedcmea npogedeHus meopemuyecKux 3aHAmul

[Tpy m3ydeHun y4eOHOro MOJIYJSl CTYAEHTBl JOJDKHBI IOCEIIATh JIEKLIMOHHBIE 3aHATHUA,
BECTH KOHCHEKTHI M CaMOCTOATENBHO MpopabdaThiBaTh IO Y4eOHHMKAM BOIPOCH], YKa3aHHBIC
npemnojaBaTeneM. (CIMCOK OCHOBHOM JIMTepaTypbl IPUBENIEH paszene §).

OTnuuuTeNbHON OCOOEHHOCTBIO JIaHHOM JUCHUIUIMHBI SIBJISETCA €€ IMPaKTHYecKas
HaIpaBJIEHHOCTb. B Xoxe Jeknuil mpeanojaraercs paccMaTpuBaTbh TOJIBKO — OCHOBHBIE
teopernyeckre ocHOBEI nocTpoenuss SCADA cuctemsl Ha 6aze [IK-IIJIK u BHemHHX yCTpoOiCTB
cOopa M XpaHEHUs JaHHBIX, & TOJPOOHOE H3yUYEHUE TEOPETHUECKUX IMOJIOKEHUH U MPAKTUYECKUX
MPWIOKEHUH TEOPUH JIOJKHO MPOBOJUTHCS B YacChl MMPOBEJIEHUS MPAKTHUECKUX 3aHATHH, a TakkKe
BHeaynutopHoil CPC. Jlis aToro mpemnojaBaTellb BBIAACT CTYyAECHTAM 3aJaHUs Ul BBIOJIHEHUS
MIPAKTUYECKH 3aHATUN.

0) MeToguyeckue peKOMEHAALUH 110 CAMOCTOAITEILHON padoTe CTYACHTOB

AynuTopHas M BHEAyJIUTOpHAs CaMOCTOSITENIbHAas paboTa CTYJIEHTOB 3aKIIIOYaeTcsl B
BBITIOJTHEHUM MPAKTUYECKUX 3aJaHUM U MOATOTOBKE K 3aIUTE OTYETOB O BBIINOJHEHUMU 3aJaHHU.
Takxe camocrosiTenbHass paboTa MOApa3yMeBaeT CUCTEMAaTHMYECKUH MOAX0oJ K O0OydeHHio, B
COOTBETCTBUM C NPEJIOKEHHBIM TpaduKOM, YTO, B CBOIO OYepedb, CHOCOOCTBYET MOIYUYEHHUIO
3a4eTa 10 TaHHOW JUCIUIUIMHE.

4.5. IlpuMepHasi TeMATHKAa KYPCOBBIX padoT (IPOEKTOB)
KypcoBbie paboThl He TpeyCMOTPEHbI Y4EOHBIM IJIAHOM.

V. VUEBHO-METOJIUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHMUIIIAHBI

a) nepeyeHb JUTEPATyPhI

1. [IporpaMMupoBaHre TPOMBINIICHHBIX KOHTPOJIEPOB: yueOHOe ocobue, AxmepoBa
A. H., lHapudymmua A. 0., Kazanckuii HallMOHATBHBIN MCCIEIOBATEIHCKAN TEXHOIOTHYECKUNA
yauBepcuret, 2019, 84 ¢, 978-5-7882-2689-7 (https://e.lanbook.com/book/196030)

2. HNHCTpyMEHTHI NPOrpaMMHUPOBAHUS MPOMBIIIIEHHBIX KOHTpoJuiepoB. CoDeSys:
VYuebnoe nocobue, 'opman I1. M., Kyzuenos I1. A., Cubupckuii rocyJapCTBEHHbIH YHHUBEPCUTET
HayKd HW  TEXHOJOrMd uMeHM akagemuka M. @. PemernéBa, 2019, 94 c.
(https://e.lanbook.com/book/147515)

3. ba3er nmannbix: VYueOnuk, @Pemmnra E. B., Tkauenko B. B., KyOanckwuit
rOCyJapCTBEHHbIN arpapHbiii yHuBepcuter umenu M. T. Tpy6ununa, 2020, 172 c., 978-5-907402-
36-2 (https://e.lanbook.com/book/254261)




0) nepuoauYecKUe U3TaHUSA
B) CIIMCOK AaBTOPCKMX METOUYECKUX Pa3padoToK

r) 0a3bl JTaHHBIX, HH(POPMAITMOHHO-CIIPABOYHbIE H MOMCKOBbIE CUCTEMbI
1. OpunmanpHas JOKyMEHTAIMs IPOrPAaMMHPYEMBIX JIOTHYECKUX KOHTPOJUIEPOB.
2. ITouckoBas cuctema Google.
3. HoxymenTanus cpeasl MOK nporpammuposanus CoDeSys.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

6.1. YueOHo-1a00paTOpHOE 000py/I0BaAHHE

[TpakTrueckue paboThl conpoBokaatoTcs amyaupoBanueM Ha [IK pexumon padotsr TJIK.
UreHne NEKIUH COMPOBOXKIACTCS JEMOHCTpanued nmHbopMmanuud (MyJIbTUMEIUHHBIA MPOCKTOD,
oducHoe 000pyJOBaHHME [JISI OMEPATUBHOTO PA3MHOXKEHUS WJUIIOCTPATHBHOTO M Pa3AaTOYHOIO
JIEKLIHOHHOI'O0 MaTEPUaJIOB).

6.2. [IporpamMHoe obecrieyenmne
1. Cpena MOK nporpammupoBanusi CoDeSys.

6.3. Texuuueckue H IJIEKTPOHHBIE CPeICTBA 00YUeHUsI

B xone ydyeOGHOro mporiecca MCIOJIb3YIOTCSI TEXHMUYECKHE CpeJICTBA OOy4YEeHUs U KOHTPOJIA
3HAHUU CTYAEHTOB (IIPE3EHTAIMH, KOHTPOJIUPYIOUIUX IPOrpPaMM, T1EMOHCTPAL[MOHHBIX YCTaHOBOK),
UCIOJIb30BaHNE KOTOPBIX MPEAYCMOTPEHO METOIUYECKON KOHIIETILIUEHN MPEIOIaBAHUS

Vil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

[Ipy BBIMONHEHWH MPAKTHUYECKUX pPAOOT cTyneHTaM B (opMe TBOPUECKOTO 3aJaHUs
npeajararoTCcd MHAUBUAYAJIbHBIC IMMPAKTUYCCKUC 3aJaHUsA, KOTOPHLIC JOJIKHBI OBITH BBIIIOJIHEHEI HA
MEPCOHAJIBHBIX KOMITBIOTEPAX C YUETOM IOJYUYEHHBIX Ha JEKIMOHHBIX 3aHATUAX, & TAKXKE B XOJ€
CaMOCTOATENbHON paboTe HABBHIKOB 1 3HAHUIA.

VIIl. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIHEI'O KOHTPOJIA U
MNPOMEXYTOYHOM ATTECTALIUU

8.1. Ouenounnie MmaTepuaiabl (OM)

8.1.1. Oyenounvie mamepuansl 011 6X00H020 KOHMPOJIA
OHGHO‘IHBIX CpEACTB AJIA BXOJHOT'O KOHTPOJIA HET.

8.1.2 Ouenounvie mamepuansl meKkyuieco KOHmpo.is

1. IIpakTUecKre 3aJaHMsl.

Ha3nauenue 3amuTbl OTYETOB O BBHINOJIHEHUM MPAKTUUECKUX 3aJJaHUK- MOHUTOPUHT
3¢ (HEeKTUBHOCTH TMOATOTOBKM CTYACHTOB B Xonae oOydenus. Ilokazarenem »s¢dexTuBHOCTH
MOATOTOBKH CTY/ICHTA SIBIISETCS MOJMydeHHWE UM Oaliia, MPEeBHIIIAIONIEro MOpPOroBoe 3HadeHue B 4
Oayna 1 1 ¥ 2 mpakTUYeCKHUX 3aIaHuil Win 16 6aJioB AJI TPETHEro MPAKTHYECKOTO 3aaHusl.




1

ITapameTpbl OLIEHOYHOTO cpe/icTBa AJIsl 1 U 2 MPAKTUYECKOTO 3a/IaHUs
Kpurepun Ouenka
OIICHKHU OTan4Ho Xopo1io VY nosners.
He nonxocthio
[TonHOCTHIO U IT0JIHOCTBIO BBITIOJTHEHBI
BBITTOJIHCHBI 3aJ1aHHS,
BrironnHeHNE | KOPPEKTHO BBIMOTHEHBI BCE 3a/IaHMS, IOMYIICHBI
. JIOTYIIIEHBI OJTHA — JIBE
3aIaHui Bce 3amanus (7-8 onHa — nBe ook (5 -6
0aJ1;10B) 0aJLi10B) omHGKH
(3 -4 6a1a)
3ajanue claHo ¢
Cnauva otuera 3ajiaHue BBIMOJIHEHO U CJIaHO B CPOK (2 Gasuia) .
3aaepxkkon (1 6aJwr)

HToroBasi olieHKa 3a BBIMOJIHEHUE MPAKTUYCCKOTO 3aJaHMs BBIYMCISCTCS HA OCHOBAaHUU
CYMMHUPOBaHHS OAJIJIOB MO KaXIOMYy KpuTepuio. lJis mepBOTo M BTOPOrO NPAaKTUYECKUX 3aTaHUH
OLICHKA «OTJINYHOY» BBICTABIISICTCS CTYJCHTY, HaOpaBiiemy 9 - 10 6ayuioB, «XOPOII0» BBICTABIISCTCS
CTyleHTy, HaOpaBmemy 6 - 8 0auioB, «yJOBJIECTBOPUTEIHHO» BBICTABISETCS CTYIEHTY,
HaOpaBiiemy 3 - 5 GawioB. /s TpeThero 3ajaHus OLIEHKA «OTJIMYHO» BBICTABISCTCS CTYACHTY,
HaOpaBmemy 36 - 40 6aIoB, «XOpOIIO» BBICTABIISETCS CTyICHTY, HaOpaBmemy 29 - 35 Gaios,
«YJIOBJICTBOPUTEIILHO» BBICTABIISCTCS CTYACHTY, HaOpapmemy 20 - 28 Gaios.

8.1.3 Ouenounvie mamepuanvt 011 RPOMENHCYMOUHOU ammecmayuu

[IpomexxyTounast aTTecTanusi nNpoBoaAuTCs B (popme sk3amena. CTyHEHT NOMyCKaeTcs K
TEOPETUYECKOMY 3K3aMEHY B TOM CIIy4dae, €CIIM OH BBITIOJHUT BCE BUJIBI TEKYIIETO KOHTPOJIS.

®dopma TpoBEJCHUS dK3aMEHAa — YCTHBIM MO OmieraMm. DK3aMEHBI MPOBOMASTCS BO BpeMs
9K3aMEHAlIMOHHBIX CECCUN B COOTBETCTBUHU C PACITUCAHUEM.

DK3aMEHAIlMOHHBIM ~ OWJIET  COCTOMT M3  OJHOTO0  TEOPETHYECKOTO  BOMpOCca.
DK3aMeHaIMOHHbIe 3a/aHus (OWJeThl) Uil pHUeMa HK3aMEHOB BBIMOJIHEHBl MHOTOBapUAHTHBIMU,
YTOOBI UCKITIOUYUTH BO3MOXKHOCTh CITUCHIBAaHUS 1 0OMeHa MH(pOopMaIrel B Xoe sk3aMeHa. Bompocsr
JUISl CAMOCTOSITEIbHOM MOJITOTOBKYU CTYJIEHTOB K 9K3aMEHY MIPUBEJEHBI B IPUIIOKEHHUH 1.

[TokazaTenu U KpUTEPUU BBHICTABJICHUS OIEHKH MO TEOPETUUECKOMY IK3aMEHy TIPUBEICHBI B
Tabyulile Ha CIEAYIOIeH CTpaHUIIE.

CTOUT OTMETUTH, YTO TPU TOJYYCHHH OILIEHKU «HEYJIOBIETBOPHUTEILHO» XOTS OBI IO
OJIHOMY KPHUTEPHIO, CTYJEHT CUATAETCS HE CAABLIMM SK3aMEH MO JUCUUILIMHE M HANpPaBIIAETCS HA
MOBTOPHYIO cJlauy 3K3aMeHa.

HToroBasi oOlleHKa BBIUMCISETCS HAa OCHOBAaHUU CYMMHUPOBaHUs OaluIOB MO KaKIOMY
kputeputo. O1eHKa «OTINYHOY» BBICTABISIETCS CTYAEHTY, HaOpaBmemy 21 — 26 6ayiyioB, «XOPOIIIOY
BBICTABIIICTCS CTYACHTY, HaOpaBmiemy 16 — 20 0amioB, «yIOBIETBOPUTEIHHOY» BBICTABISICTCS
CTyJIeHTy, HabpaBmiemy 12 — 15 6anos,

Kpurepnu Onerka
pHTep OtnnuHO Xopouro Y 10BIIETB. Heynosiners.
OTMeUeHBI IPOOEITHI B
He 3Haer ocHOBHOE
Bcecroponnue 3HaHHWE MarTepHuaia B | YCBOCHHH
coJliepKaHue
3HaHue riy6okue 3uanust (9 - | mpenenax mporpaMmbl | MPOTPAMMHOTO
JIIUCLMIUIMHBL  (MeHee
10 6an10B) (7 -8 6anoB) Marepuaia
5 6an710B)
(5 -6 6ans0B)
Ilonnoe nonumanue | [lonumaer wmarepuain, | CyxneHus C TPyAOM
MaTepuaina, MPUBOIUT | MPUBOJUT  MPUMEPHI, | TOBEPXHOCTHBI, dbopMynupyeTr  CBOHM
TIPUMEPHI, HO HCTIBITBIBAET | CONEpIKaT OIMOKH, | MBICITH, HE TPHBOIUT
ITouumanue JIOTOJIHUATEIbHEIE 3aTpyIHEHUS ¢ | mpuMephI HE | IpUMEphI, HE JaeT
BOTIPOCHI HE | BHIBOJAMH, OJIHaKO | TMPUBOJIUT, OTBETHI HAa | OTBETA Ha
TpeOyroTCs (8 -9 | mocrarouno IOJIHO | JOTOJHUTEIbHEIE JIOTIOJHUTEIbHEIE
0aJJ10B) OTBEYaeT Ha | BOIIPOCHI BONpochl  (MeHee 4

! JTnst TpeThero MpakTHYECKOTO 3a/aHus Bee Oallibl yBeJIMYUBAIOTCA B 4 pasa.




JIOTIOJTHUTENIbHBIE HeyBepeHHsle (4 -5 | 6asoB)
BOIIPOCHI (6 -7 | 6anoB)
0aJ1710B)
3a HAeTCA B
Homnyckaer TPy A
Haer eMKHe oTpe/ieIeHUH
HETOYHOCTH B N
orpezeIeHus OCHOBHBIX  TOHATHH
OCHOBHBIX ~MOHATHH, | o D Ac oHHH Hyraer TOHATH, - nummabL
[Tpumenenue ’ | IOHATHH, HE B MOJHOM | PEAKO UCTIONB3YeT ’
KOPPEKTHO HEKOPPEKTHO
pod. o0beMe  HCIIONB3YeT | MpOoQeCcCHOHANBHYIO
HCTOTB3YeT PO ECCHOHATBHYIO TEPMUHOJIOTHIO (2 HCTOTB3yeT
TEPMHUHOJIOTUN | ppodeccronanbHYIO P Y P PO eCCHOHANBHYIO
TepMHUHOIIOTHIO (3 6as1a)
TepMuHOIOruo(4 TEPMUHOJIOTHIO
OaJi1a
) 0aJ1a)
(Menee 2 6aJ10B)
ColOmomaeT  HOPMBI OITyCKaeT
Coburonenne p Co6mofiaeT  HOPMBI Homy
JIATEPATYPHOTO MHO>KECTBEHHBIE KocHosi3piunast  peub
HOpM JIATEPATYPHOIrO s3bIKa,
A3bIKa, Npeodianaer HomyCKaeT exuHmaHbe | PCICEHE OUIMOKHM TPU | UCKaXKaeT CMBICT
JIUTCPATYPHOTO HayYHBIH CTHJIb Y U3JI0KEHUHU oteera (0 6an10B)
SI3BIKA omnOku (2 6anna)
nznoxxenus (3 6aaia) Mmatepuana (1 6ana)

[Tpumep TeCTOBBIX 3alaHU I IPOBEPKH chopMupoBaHHOCTH KomreTeHnuu [1K-3:
1) HasBanue uactu armochepsl 3eMJls, CoepIKaIlei 3HAUMTEILHOES KOJTHYECTBO CBOOOIHBIX

3apPsPKCHHBIX tlaCTI/II_I?

1.
2.

Tponocdepa
noHocepa

1. RS-232
2. RS-485
1. anTeHHa
2. pe3oHaTop
1. ftp

2. https

3. marauTocdepa

4. crpatochepa

2) Kakoii u3 uHTEepdeiicoB 00ecreunBacT HAMOOJIBIIIYIO JATBHOCTD HIEpelaun TaHHBIX MEXKILY
Mapou yCTpoucTB?

3. USB

4. LAN-Ethernet
3) Haszanue ycTpoiicTBa ISl M3IYYCHHS U TIPHEMa IICKTPOMArHUTHOTO U3Ty4eHUs?

3. Tpanchopmarop
4. xoneOaTenbHBIH KOHTYP
4) HazBaHHe OCHOBHOTO HE 3aIIMIIEHHOI0 MPOTOKOJIA JUIs repeadn Web-ctpanui B 6paysep?

3. xml
4. http

5) VYcrpoiicTBO Is yIIpaBIIeHUs 3aMbIKaHHEM/pa3MbIKAHHEM KOHTAKTOB C TTIOMOIIBIO
3JEKTPOMArHUTHOTO MOJIS?

1.
2.

pene
ITUOIHBIA MOCT

3. KOHJEHcaTop

4. TpaH3HCTOp

6) Ha3BaHue OCHOBHOTO 3alUINEHHOTO MPOTOKOJIA JUIs Tiepeaadn Web-ctpanull B Opaysep?

1.
2.

https
ftp

7) MySQL - 310?

1.
2.
3.
4.

porpaMma-cepaep 06a3bl JaHHBIX

SI3BIK 3aMPOCOB K 0a3e JTaHHBIX

3. xml
4. http

Ha0Op JTMYHBIX HACTPOEK ISl cepBepa 0a3bl JaHHBIX

MOMYJIsIpHAs TECTOBAst 0a3a JaHHBIX

8) VYcrpoiicTBo, MO3BOJISIONIEE ONPEICIUTh HATPABICHUE BPALIICHUS MEXaHH3Ma?

1.
2.

9) SQL -

I1JIK
MOJEM
3T0?

1. mporpamma-cepBep 0a3bl JaHHBIX

3. 2HKOIEp
4. cepsep




2. S3BIK 3aIPOCOB K 0a3e TaHHBIX
3. HabOp JMYHBIX HACTPOEK IS cepBepa 0a3bl JaAHHBIX
4. nomynsipHas TecToBas 0a3a JaHHBIX
10) S3bIKk TpOrpaMMHUPOBaHHUS JJIsl HAYYHBIX 1 MH)KEHEPHBIX BHIYUCICHUN?

1. java 3. c++

2. ¢optpan 4, c#
11) ITpoTokou nepemayn (aiiaos Mo ceTu?

1. ftp 3. xml

2. https 4. http

12) llucdpoBoe yCTpOHCTBO, peAHA3HAYCHHOE /ISl IPUMEHEHUS B 33][a4ax aBTOMAaTH3aLus, IS
cOopa 1 XpaHEHHs JAaHHBIX, YIPABJICHUEM JTUCKPETHBIMH U aHAJOTOBBIMU yCTpOHCTBaMu?

1. mx 3. 3HKOIEp
2. Moaem 4. cepsep
13) Kakoii u3 s3bIKOB IPOrPaMMUPOBAHUS PACCYMTAH HA BBITIOJIHEHHE B Opay3epe KiueHTa?
1. php 3. goland
2. perl 4. javascript
14) CranaapTHbIN CETEBOM MPOTOKOJI IS YIIPABICHUS CETEBBIMU YCTPOHCTBAMU?
1. TCP 3. SNTP
2. HTTP 4. UDP
15) Haubounee pacnpocrpanennsiii Tun CYB/1?
1. cereBnie 3. mepapxuveckue
2. OODBEeKTHBIC 4. pensuOHHbBIE
PaspaboTunkm:
2 e JOIIEHT U.B.Besnep

[Tporpamma coctaBiena B cootBeTcTBuU ¢ TpeboBanusMu @I'OC BO u yuuThiBaeT pekoMeHIalu
[TOOII no nanpasnenuto u npoduito moaroroBku 03.04.03 Paguodusuka.

[Iporpamma paccmoTpeHa Ha 3aceanuu Kadeapsl paaguoPU3NKU U PaTHOIICKTPOHUKHI
«01» mapra 2022 r. npotokoin Ne 6

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

Hacmoswas npoepamma, me modcem Ovimb 60Ccnpouzéedena HU 6 Kakou gopme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kageopul-paspabomuuxa npocpammol.



