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1. enu u 3aga4y JMCUHUIJIMHBI

Lenbto mpenonaBanus qucuuiuinael "[IpombinieHHble uHTEpdEncH” ABIseTCs:

- OBJAJECHHUE CTYyIECHTaMU OCHOB IIOCTPOCHHS M aHAJIN3a IPOMBIIUICHHBIX CETEH M IMPUMEHECHHUS
IIPOMBIIIICHHBIX HHTEP(ENCOB

OCHOBHBIMU 3a7Ja4aMU AUCLUIIIIUHBI SBISIOTCS:

- U3y4YeHHe MoJIesIeH, TUTIOB, CTAaHAAPTOB, HHTEP(EHCOB U IPOTOKOJIOB MTPOMBIIIIICHHBIX CETEH;

- (opMHUpOBaHME YMEHHUs NPUMEHEHHS MPOMBIIIICHHBIX CETEBBIX TEXHOJIOTUI IS AOCTHKECHMS
TpedyemMoro cereBoro cepBuca (0€30TKa3HOCTh, YCTOWYHMBOCTH K BpeAHBIM (akTopam cpeisl,
IIPOU3BOIUTENBHOCTD U T.1.);

- (opMHUpOBaHHE HABHIKOB 0OOCHOBAHHOT'O BHIOOpA MPOMBINUIEHHOTO TEIEKOMMYHUKAIIHOHHOTO
o0opymoBaHUs

2. MecTo TMCUMILUIMHBI B CTPYKTYpe 00pa30oBaTeibHOI MPOorpaMMbl

JlaHHas QUCLMIIMHA OTHOCUTCS K bnoky 1, wactu dopmupyemoit ydacTHUKaMH 0Opa30BaTENIbHBIX
OTHOILIEHUHN.

[IpenmecTByrone AUCHUIUINHBL, OCBOGHHE KOTOPHIX HEOOXOAMMO IJISi W3YYEHHUS JUCLUUIUIMHBI

«IIpoMbIILIEHHBIE UHTepdeiich»: «Teopus aBTOMAaTHUYECKOTO yYIpaBIICHUS»,
«TeneKkoOMMYHHUKAIIMOHHOE 00OpyJI0BaHUE M CBA3b», «CXEMOTEXHMKAa M IPOMBIIUICHHAS 3JIEKTPOHUKAY,
«DJIEKTPOTEXHUKAY.

[locnenyromue IUCHUIIIUHBL, Ul KOTOpBIX aucuuiuiiHa «lIpombinuieHHble UHTepdeich»

SAsnserca mnpemmectByromeil:  «TexHudeckue CpeiacTBa  aBTOMATH3allMM W YIPABJICHUS,
«MHpopmanlMOHHOE oO0ecreyeHue CHUCTEM YyIpaBieHHUsA», «lIpoekTupoBaHHE aBTOMAaTU3MPOBAHHBIX

CUCTEM».



3. Hepeqem, IVIAHUPYEMBIX Pe3yJbTaToOB oﬁyqennﬂ Mo AUCHUIIJINHE, COOTHECCCHHBIX C
HHAXKATOPpAaMH JOCTUKCHUSA KOMIIeTeHIIN it

Taoauna 1

Koa nmo ®1'OC

NuHankaTopbl 10CTHKEHUS

IlnannpyemMble pe3yabTaThl
o0y4yenusi nogucuuiviuge (3YB)

Ob0menpogeccuoHanbHbIE

OIIK-6. Criocoben | OIIK-6.1. Mcnonp3yer airopuTMbl U
pazpabarbiBaTh ¥ | IPOTPAMMBIL, COBPEMEHHBIE| 3gaTh:
UCIIOJIb30BaTh MH(POPMAMOHHBIE TEXHOJIOTHU, METOABL U| _  (Ocobennocmi apxumexmypoi
AITOPUTMBI W | CPE/ICTBA  KOHTPONA, JWMATHOCTHKH W\ gcppedenennsix — cucmem — c6opa
pOrpaMMBbl, yIpaBJIeHUS, MIPUTOIHBIC IR\ Oannbix u ynpasienus.
COBPEMEHHBIE MPaKTUYECKOro IIPUMEHEHNS B chepe CBOCH| _  pr 5000 OMKPLIMOL
nH(popManmoHHble | MPOohecCHOHATBHON EeATeTbHOCTH npoMbLTenHOi cem.
TEXHOJIOTHH, OIIK-6.2. Ilpumensier, pa3paOaTbiBaeT u | _ Hcnonvsyemvie MONOTOCULL
METOJIBI M CPEJICTBA | MCIONB3YCT ~IrOPUTMBI M TIPOIPAMMBL,| ...~
KOHTpOJIS, COBPEMEHHBIE MH()OPMAIMOHHBIE Dusuueckue cpedvr nepedaiu
JTMarHOCTUKHU W | TEXHOJIOTUH, METOJIBI U CPE/ICTBA KOHTPOIA, . DOMBIULICHHE: CEm
yIpaBJIeHUS, JWaTHOCTHKM W YMPABICHUS, TIPUTOMHBIC | y, 0 .
IIPUTOJIHBIE JUISL | IJTs IPAKTHYECKOTO TIPUMEHeHHs B cdepe | 0 6
[IPaKTUYECKOr0 cBOEH MpodeccuoHaNbHON e TeNbHOCTH Henueamo - MpeooGanti K
cemsam nepeoayu uHgopmayuu.

MPUMEHEHUS B | OIIK-6.3. Hcnons3oBath HaBBIKH|
chepe CBOEH | pa3pabOTKU M HMCIHOJIL30BaHMs AITOPUTMOB| Buibup ambo mun .
npodecCHOHATIBLHOM | U Iporpamm, coBpeMeHHBbIx| /P OMPIUICHHOU —cemil, Pusueckuil
JEATEIbHOCTH MH(OPMAIIMOHHBIX TEXHOIOTHI, MeTOIOB H| < /1 U POMOKOL.

CPEICTB  KOHTPOJS,  JIUAarHOCTUKU U Barajets:

yTIpaBJieHus, NPUTOJTHBIX jis| T 1A6bIKaMU pOEKMUPOGAHUs. U

MPaKTHYECKOTO IPHMEHEHHA B cepe cBoeii| AIAOKU  Cemesbix  cmpykmyp  u

npodeccuoHaNbHOM NesITeNbHOCTH unmeppeiicos
OIIK-8. Cnocoben | OIIK-8.1. OcBourh crnocoOsl Halaaku| 3HaAmb:
BBITIOJIHATH U3MEPUTEIIBHBIX M YIIPABIAOIMUX CPEACTB H| — Ocnosnvle KOMNOHEHMbl
HaNagKy KOMILIEKCOB NPOMbBLULTIEHHBIX Cemell.
m3mepurenbHbpix U | OIIK-8.3.  Hcnons3oBath Hapiky| —  1Ipomoxonsi oomena
YIIPABJISIOIINX BBIMIOJTHEHUSI HANAAKU W3MEPUTENBHBIX H unpopmayue.
CpelCTB U | YIPaBIAIOIMX CPEACTB M KOMILIEKcoB, | — Pacnpocmpanennvie
KOMILIEKCOB, OCYIIECTBJICHUS 1504 pEraaMeHTHOro | CMaHOapmuble npomoeluiiiernvie
OCYIIECTBIISATh  MX | OOCITY>KUBAHHS cemu.
periiaMeHTHOe OcnosHule Xapaxkmepucmuxu
o0cCITy’)KuBaHUE NPOMBIULIEHHBIX CEemell.

Ymemos:

—  Ilpoexmuposame npocmetiuiue
cpeocmea CoONpsNCeHUs. C Cembio
Bnaoemus:

— HABbIKAMU HACMPOUKU OCHOBHBIX
KOMMYHUKAYUOHHBLX YCMPOUCME U
NPOMBIULIEHHBIX UHMEPGhelicos.




4. O0beM AUCHUNJIMHBI U BUAbI Y4eOHOH padoThI

Taoauna 2
Bcero CeMmecTpbl
Bua yuedHoii padoThI JacoB/3a4.efl. (070170} 300
(01010) 300 6 7
KonrakrHas padora (Bcero) 64/1,78 16/0,44 64/1,78 16/0,44
B ToMm uucie:
Jlexuuu 32/0,89 8/0,22 32/0,89 8/0,22
Ipakrryeckue 3ansatus (113) 32/0,89 8/0,22 32/0,89 8/0,22
CamocTosTelbHAst padoTa (Bcero) 80/2,22 128/3,55 80/2,22 128/3,55
B tom unce:
Pedepar (mpe3enrars) 20/0,56 54/1,5 20/0,56 54/1,5
IToAroToBKa K MPAKTHYECKUM 3aHATUIM 30/0,83 44/1,22 30/0,83 44/1,22
IMoaroroBka k 3auery 30/0,83 30/0,83 30/0,83 30/0,83
Bug npomexyTouHoii arTecTanumn 3a4eT 3a4eT 3a4eT 3a4eT
O6mas BCEIO= 144 144 144 144
qgacax
TPYAOEMKOCTh BCELO
JTUCHUIIMHBI B 3a4. 4 4 4 4
(1878307 01¢:D.¢
5. Coepskanue IMCUMILTHHBI
5.1. Pa3gennl AMCHUINIMHLI M BUABI 3AHATHH
Taoauna 3
JIek1r. 3aH. ITpaxT. 3aH.
Ne HaumenoBaHue pasjaesa 1 p Bcero gacos
n/n U CIUIIINHBI 1achl 1achl
O®O | 300 | OPO | 300 | ODPO | 300
Monayas 1
1 OCHOBBI HOC’EpOGHI/I}I HpOl\\'/IHI_HJIeHHHX 10 2 10 2 20 4
cetelt u uaTepdEercoB
Monyas 2
2. | Ocnosnbie npombiiiennsie npotokonsl | 12 | 4 | 12 | 4 24 | 8
Moayas 3
3 AnmapaTtHoe o0ecrieueHre 1 3aIIuTa OT 10 5 10 5 20 4
IIOMEX.
Bcero yacos 32 8 32 8 64 16




5.2. JlekKiMOHHBIE 3aHATHA

Taoanna 4
Ne i/t HaumenoBanue paznena Conepxanue pazaena
JUCIUATIIAHBI
Mopayas 1
OCHOBBI TOCTPOCHUS OO0mue cBeeHUs O MPOMBIIUICHHBIX ceTsX. Mozenb
1. MPOMBINUICHHBIX CETEH U OSl. HUnrepdeiicer RS-485, RS-422 u RS-232.
uHTEpdeicoB Wurepdeiic "TokoBas meTs".
Monayas 2

HART-npoTokoi. CAN. Profibus. Modbus.

OcHOBHbIE POMBILLIEHHBIE .
2. p [Tpombimuiennsiii Ethernet. becipoBoanbie noKanbHBIE
MIPOTOKOJIBI
CeTH
Monayas 3
CereBoe obopynoBanue. KaGenu st MpOMBIIIIIEHHBIX
A 5 cereil. 3ammra OT nomex. 3azemiueHue. lIpoBoaHble
TITT TH IICYCHUC U
3. apaTHOC ODCCTICUCHUE KaHajJbl Tepenaud curHaioB. [lapa3uTHble CBSI3M.

3aIlUTa OT ITOMEX.
m Metoapl 3KpaHHpPOBaHUA U 3a3€MJICHHUS. 3alluTa

IMPOMBINIJICHHBIX CceTel OT MOJIHUH.

5.3. lIpakTHyeckune 3aHATHSA

Tadauuna 5
No HaunmenoBanue paznena o
HaumeHoBaHME MPaKTUYECKOM pabOTHI
/11 IUCIIUILINHEI
Hacrpoiika nanenu CII1307 ms cetu Modbus RTU.
OCHOBBI TOCTPOCHHS Hacrpotika cesizu CI1307 ¢ TIJIK110 o mpotokory Modbus RTU
1 | OpPOMBIIUICHHBIX CETCH U (Master/Slave).
uHTepdeiicon Hacrpoiika cszu [IJIK110 ¢ MasterSCADA 4D mio nporokoiry
Modbus RTU (Master/Slave).
OCHOBHALC Hacrpoiika cBs3u CI1307 ¢ ITP114 o npotokosry Modbus RTU
2 IIPOMBIIIIJIEHHBIE (Master/Slave).
HPOTOKOBI Hacrpotika csizu CI1307 ¢ I[TUB1 no npotokony Modbus RTU
(Master/Slave).
AnmapatHoe ofecricuenye O6wmen o porokony Modbus TCP uepes Ethernet.
3 Moaxmrouenue OPC CoDeSyS V2.3.
U 3aI{Ta OT TOMEX.
Peanmuzamus WEB-cepsepa.

6. CaMmocTosiTeJIbHASI Pa00Ta CTYAE€HTOB MO TUCIHUIJINHE

CaMmocrosiTenbHasi paboTa BKJIIOYAET: IOBTOPEHUE CTYIACHTOM H3JIO)KEHHOTO Ha JIEKIUSIX H
MPAKTUYECKUX 3aHATHSAX Y4eOHOTro Marepuala, pelleHue WHIUBUAYaIbHBIX JOMAIIHUX 3ajad,
MOATOTOBKY K KOHTPOJILHOMY OIPOCY U SK3aMEHY.

CamocrosarenbHass paboTa, HampaBlieHHas Ha yriayOJieHMe M 3aKpelyleHHe 3HaHUi, a TaKke
pa3BUTHE IPAKTHUECKUX YMEHUI 3aKITI0YaeTCs B:

- aHaAJIM3€ TEOPETHUYECKUX U (PAKTHMUECKUX MATEpUANIOB MO 33JaHHON TeMe, MPOBEICHUH PacUeTOB,
COCTaBJICHHM CXEM M MOJeJel Ha OCHOBE CIIEHapueB pabOThl TEXHOJIOTMYECKOTO OOOpYAOBAaHUS M
IIPOU3BOJICTBA,

U3YYE€HUU TEM, BHIHECEHHBIX Ha CAMOCTOSATEIbHYIO MPOPadbOTKY,

- HU3YYEHUHU TEOPETHUECKOr0 MaTepuasa K MPaKTUUYECKUM 3aHSATUSIM,
BBITIOJTHEHUH 33/IaHU Ha MTPaKTUUYECKUE 3aHATHS,

MOJATOTOBKE K 3aUeTy.



6.1. IloaroToBKa K NPaAKTHYECKUM 3aHSITUSAM
Taoaunma 6

Ne HaunmenoBanue pasnena

HanmMeHoBaHME MPaKTHYECKON pabOThI
/o TUCIAILINHEL

Hacrpoiika nanenu CI1307 mist cetu Modbus RTU.
Hacrpoiika cesizu CI1307 ¢ ITIJIK110 o nporokony Modbus RTU.
Hacrpoiika cBs3u [1JIK110 ¢ MasterSCADA 4D no nporokony

OCHOBBI MOCTPOEHHUS
1 IIPOMBILUICHHBIX CETEN U

uHTEpeiicon Modbus RTU (Master/Slave).
) OcnosnbIe Hacrpoiika csa3u CIT307 ¢ ITPxx mo npoTokory Modbus RTU
TIPOMBIIIITICHHBIC Hacrpoiixa cesasu CI1307 ¢ ITTUB1 mo npotokoxy Modbus RTU
TIPOTOKOJIEI

OowmeHn o mporokoay Modbus TCP uepes Ethernet.
Moaxmrouenue OPC CoDeSyS V2.3.
Peanuzamus WEB-cepsepa.

AmnmapatHoe o0ecrieueHne
¥ 3aI{Ta OT TOMEX.

6.2. Tembl pepepaToB

- IIpowmbinuiennas mumHa AS-interface

- Ilpombimnennas muHa CANopen

- IIpomblluieHHbIE OECIPOBOIHBIE CETH
- Ilpomsriiennas muHa Profibus

- IIpompimennas mmaa MODBUS

- Ilpompimiennas mmHa HART

- Tlpomsbinutennas muna Profinet

- Mogens OSI

Y4eOHo- MeTOANMYECKOE 00ecTIeYeHHEe CAMOCTOSITeIbHOI Pa0oThI CTYAeHTOB

1. Jlemenxos, H. II. IlporpammupoBanue u KOH(pHUTypHpOBaHHWE TPOMBINUICHHBIX CETEH: ydeOHOe
nocobue / H. II. JlemenkoB. — MockBa: MOCKOBCKHI rocyapCTBEHHBIH TEXHUYECKUH YHUBEPCUTET
umenn H.D. baymana, 2010. — 116 ¢. — TekcT : 2JIeKTPOHHBIN // DIEKTPOHHO-OMOIMOTEYHAsI CUCTeEMa
IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/31176.html

2. IIpomblieHHBIE BRIYUCIUTENBHBIE CeTH : yueOHoe mocooue / U. A. Enuzapos, B. H. Hazapos, B. A.
[Toronun, A. A. TperbskoB. — Tam060B: TamMOOBCKHII rocynapCTBEHHBIH TEXHUYECKUN YHUBEPCUTET,
ObC ACB, 2018. — 162 c. — ISBN 978-5-8265-1933-2. — TekcT: 3JIeKTpOHHBIN // DIEKTPOHHO-
oubanoreunas cucrema IPR BOOKS: [caiit]. — URL.: https://www.iprbookshop.ru/94370.html

3. ITlpompliniuieHHBIC BRIYUCIUTEIbHBIE ceTh: yueOHoe mocodue / 1. A. Enuzapos, B. H. Hazapos, B. A.
[Toronun, A. A. TperbskoB. — Tam060B: TamMOOBCKHII rocynapCTBEHHBIH TEXHUYECKUN YHUBEPCHUTET,
ObC ACB, 2018. — 162 c. — ISBN 978-5-8265-1933-2. — TekcT: 3JIeKTpOHHBIN // DIEKTPOHHO-
oubanoreunas cucrema IPR BOOKS: [caiit]. — URL.: https://www.iprbookshop.ru/94370.html

7. OueHoYHbIE CPeACTBA.

7.1. Bonpockl K py0e:KHBIM aTTeCTALMIM

Bomnpocs! k epBoii arrectanuu

OO01u1me cBeieHUs O IPOMBIIIJICHHBIX CETAX.
Mogpens OSI. ®uznueckuii ypoBeHb.
Mognens OSI. KananbHbli ypOBEHb.
Monenbs OSI. CereBoii ypoBEHb.

Mognens OSI. TpancnopTHBIN YpOBEHbD.
Mopenb OSI. CeaHCOBBIN YPOBEHb.
Mognens OSI. YpoBeHs npeacTaBieHusl.
Mopens OSI. ITpuknagHOi ypOBEHB.
Untepdeiicet RS-485, RS-422 u RS-232. luddepennuansHas nepeaaya cCurHaia.

©OoNOA~WNE


https://www.iprbookshop.ru/31176.html
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10.
11.
12.
13.

MOJIHHH.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51l
52.
53.
54,

Hnutepdeticet RS-485, RS-422 u RS-232."TpeThe" cOCTOSIHME BBIXOOB.

Wntepdeiicet RS-485, RS-422 n RS-232. YUetbipexnpoBoaHOM HHTEpdeEIAC.

Nutepdeticet RS-485, RS-422 u RS-232. Pexxum npuema sxa.

Hnutepdeticer RS-485, RS-422 n RS-232. 3a3emieHue, ralbBaHUYECKass U30JSIIUS U 3alTUTa OT

Wntepdeiicet RS-485, RS-422 n RS-232. CrangapTHbIe apaMeTphl.
CornacoBaHue JUHUH C IEPEJATINKOM U MIPUEMHHUKOM.
Tomnomnorust cetn Ha ocHOBe HTepPeiica RS-485.
YcTpaHeHne COCTOSHUS HEOTPEIeIEHHOCTH JIMHHH.
CKBO3HBIE TOKHU.

Bri6op xaberst.

Pacmmpenue npeaenbHbIX BO3MOKHOCTEM.

Wntepdeiicet RS-232 u RS-422.

WNutepdetic "TokoBas et

HART-nmporokou.

HART-niporoko:. [IpuHIHIBI TOCTPOSHUSI.

Cetb Ha ocHOBe HART-niporokosa

HART-ipoToko:. Anpecarusi.

Komaunet HART

HART-niporoko:. A3bik onucanus ycrpoiicts DDL. PazHoBuaHOCTH.
CAN. ®Ousnyeckuii ypoBeHb.

Onektpuueckue coequnenus B cetu CAN.

Tpancusep CAN

CAN. KananpHbIi YpOBEHB.

CAN. locToBepHOCTb IIepeayn

CAN. Ilepenava cooOteHmMil.

[puxnaguoit yposern: CANopen.

Profibus. ®usuueckuii ypoBeHb.

Kananwnbrit yposens Profibus DP

Profibus. Kommynukanuoruslit mpoduis DP.

Profibus. [lepenaua cooOmeHui.

Profibus. Pe3epBupoBanue.

Profibus. Onrcanue ycTpoicTs.

Modbus. ®usnuecknii ypoBeHb.

Modbus. KananbHbIl ypOBEHb.

Modbus. IpuknaaHOit ypOBCHB

[Ipombrnennsiii ETHERNET.

[Tpombimuiennsnit ETHERNET. OtnuuuTenbabie 0COOEHHOCTH.
[Ipombrnennsiii ETHERNET. ®usnueckuii ypoBeHs.
[Tpombimuiennsnii ETHERNET. Kananbablli ypoBeHb
[Mpombimuiennsrit ETHERNET. Modbus TCP.
[Mpomsinennsiii ETHERNET. Profinet.

BecnipoBoiHBIE TOKATBHBIE CETH.

becnipoBoanbie nokanbHBIE ceTh. [IpoOaemMbr GECITPOBOIHBIX CETEH.
BecnipoBoubie nokansHbIe ceTu. Bluetooth.
becnipoBoansie nokanpHbIe ceTu. ZigBee u IEEE 802.15.4.



O0pasen OnJieTa K nepBoi py0e:xxHOI aTTecTaluu

TPO3HEHCKUU I'OCYJJAPCTBEHHBIH HEDTIHON TEXHUYECKUHW YHUBEPCUTET

BUWIET Ne 1
PyGe:xnas arrecranus Nel

Jucuunnuya llpoMplnmienHbie nHTEepdeiichl

NHCTUTYT___ 3HEpPreTuKu CIIEIIMATBbHOCTh YUTC cemectp__ 6

1. Mogens OSI. YpoBeHb npencTaBieHus..
2. Tlpuxnagnoit yposenb: CANopen.
3. Tpombiennsiit ETHERNET.

VTBEPXJIAIO:

« » 20 T [IpenonaBarens

Bomnpocsl Ko BTOpOii aTTecTanMu

becnipoBoausie mokansabie cetd. Wi-Fi u IEEE 802.11.
CpaBHeHue OECTIPOBOHBIX CETEH.
CereBoe obopynoBanue. [loBroputenu narepderica.
CereBoe obopynoBanue. KonieHTpaTops! (xa0sbr).
CereBoe obopynoBanue. [IpeobpazoBarenu narepdeiica.
CeteBoe obopynoBanue. Anpecyemble mpeodpazoBarenn nuTepdeiica.
CereBoe 060opynoBanne. MexceTeBbIe IITI03bI.
CereBoe obopynoBanue. J[pyroe cereBoe 000pyI0BaHHE
CereBoe obopynoBanue. Kabenu 11t MpOMBIIITIEHHBIX CETEH.

. 3ammTa OT moMex.

. UcTouHMKH ITOMEX.

. XapaKkTEepUCTUKU TIOMEX.

. [Tomexu u3 ceTu 37eKTPOCHAOKEHUSI.

. MonHus 1 aTMOCEpHOE SIEKTPHUECTBO.

. CTaTnueckoe 3JIeKTPUYECTBO.

. [Tomexu "epe3 KOHAYKTUBHEIC CBSI3H.

. DNEKTPOMAarHUTHBIE ITOMEXH.

. Apyrue tunsl nomex.

. 3azemuieHue. OnpeneneHust.

. Ilenun 3a3emMiieHus.

. 3alIUTHOE 3a3eMJICHUE 3JJaHU.

. ABTOHOMHOE€ 3a3€MJICHHE.

. 3a3eMJISIOIIHE POBOIHUKHU.

. Monenb «3eMiIn.

. Bunel 3a3emienuii.

. [IpoBoAHbBIE KaHAIIBI TEPEIAYN CUTHAJIOB.

. UcTtounuku curnasa.

. [IpuemMHuKu curnana.

. IlpueM curHamna 3a3eMJICHHOTO UCTOYHHKA.

. [Ipuem curnana He3a3eMJICHHBIX HCTOUHUKOB.

. Auddepennnanbupie KaHABI IEPEAaYd CUTHATIA.

. [TapasutHbie CBS3M.

. Moiens KOMITOHEHTOB CUCTEM aBTOMATH3AIUH.

. [lapa3uTHbIE KOHAYKTUBHBIE CBSI3U.

. IHAyKTUBHBIE H eMKOCTHBIE CBSI3H.

©CoNooA~wWNE
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36. MeTopl S5KpaHUPOBAHUS U 3a3EMIICHHUS.

37. T'anpBaHWYECKH CBS3aHHBIC IICTIH.

38. DKkpaHNpOBaHKWE CUTHAIBHBIX KaOesei.

39. 'anbBaHWYECKHU pa3Bs3aHHBIC TIETTH.

40. Dxpanbl kabenel Ha AIEKTPUIECKUX MTOICTAHITHSIX.
41. Dxpanbl Kabenei UIst 3alUThl OT MOJIHUH.

42. 3azemienue npu audhepeHImanbHbIX U3MEPESHUSIX.
43. HTenNneKTyalIbHbIC JATUUKH.

44. MoHTaxHbIe HIKa(BbI.

45. PacnipenenieHHbIE CUCTEMBI YIIPABIICHUS.

46. UyBcTBUTEIHHBIC U3MEPHUTEIHHBIC IIETTH.

47. HcnomHuTenbHOE 000PYI0BAaHUE U TIPUBOIBI.
48. 3azemiIeHHE HA B3PBIBOOIMIACHBIX OOBEKTAX.

49. TanpBaHMYECKas pa3Bs3Ka.

50. 3amuTa NPOMBIIUIEHHBIX CETEH OT MOJIHUH.

51. IlyTtu mpoX0oXACHHUS UMITYJIbCa MOJHHH.

52. CpexacrtBa 3amUThI OT MOJHUU.

53. CrangapTsl U MeTOIbI HcTbITaHmid 10 DMC.

54. Bepuduxkamus 3a3eMICHHUS U SKpaHUPOBAHHUS.

O0pasen OmJieTa KO BTOPOil py0e:KHOI aTTecTalnu

T'PO3HEHCKUU I'OCYJAPCTBEHHBIH HEDTAHON TEXHUYECKHUHW YHUBEPCUTET

BUJIET Ne 1
PyGe:xxnas arrectanms Ne2

Hucuunnuna lpoMpliyienHbie MHTEpdeiickl

NHCTUTYT___ 3HEpPreTuKu CIIEIINATbHOCTh YUTC cemectp__ 6

1. XapakTepucTukH omex.
2. Ilpuem curnana 3a3eMJIEHHOTO UCTOYHHUKA.

3. Cpencrsa 3amIuThl OT MOJIHHUH.

YTBEPXIAIO:

« » 20__r. IIpenonaBaTens
7.2. Bonpocs k 3a4eTy

Bomnpocs! k 3a4eTy 1o AMCHUIIAHE

1. OO6ume cBeeHUS O TPOMBIIIJICHHBIX CETSX.

2. Mopens OS|. ®uznueckuii ypoBEHb.

3. Mogenps OSI. KanansHblil ypOBEHb.

4. Mopenb OSI. CereBoii ypOoBEHb.

5. Mogens OSI. TpancnopTHBIH YpOBEHb.

6. Monens OSI. CeaHCOBBIN ypPOBEHb.

7. Mogenps OSI. YpoBeHb npeacTaBieHusl.

8. Mopuens OSI. IlpuknagHOl YpOBEHD.

9. Unrepoeiicel RS-485, RS-422 u RS-232. JluddepennuanbHas nepeaaya CUrHamia.

10. UnTepdeiicet RS-485, RS-422 u RS-232."Tperbe" cocTosiHUE BBIXOJIOB.

11. Unrepdeiicet RS-485, RS-422 u RS-232. YetsipexmnpoBoiHOM HHTEPDEIic.

12. UnTepdeiicet RS-485, RS-422 u RS-232. Pexxum npuema sxa.

13. Unrepdeiicet RS-485, RS-422 u RS-232. 3azemnenue, raipBaHUYECKast U3OJISAINS U 3aIUTA OT
MOJTHUH.

14. NUntepdeiict RS-485, RS-422 u RS-232. CranpapTHble napaMeTphl.



15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
S1.
52,
53.
54,
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

CornacoBaHue JIMHUY C IEPEAATIYNKOM M IPHEMHUKOM.
Tomnonorust cetn Ha ocHOBe UHTepdeiica RS-485.
YcTpaHeHrEe COCTOSTHUS HEOTIPEISIICHHOCTH JINHHH.
CKBO3HBIE TOKHU.

Br16op kabensi.

Pacmmpenue npeenbHbIX BO3MOKHOCTEH.

Nutepdeiicet RS-232 u RS-422.

Hutepdeiic "ToxoBas meTis".

HART-nportoxkon.

HART-tiporoko:. [IpuHIHIBI TOCTPOEHUS.

Certb Ha ocHOoBe HART-miporokoia

HART-tiporokon. Anpecarus.

Komannet HART

HART-tiporokoi. f3pik onucanus yctpoicts DDL. PasHoBugHOCTH.
CAN. ®usnveckuii ypoBeHb.

Onekrpuueckue coequHenus B cetu CAN.

Tpancusep CAN

CAN. KananpHbI YPOBEHB.

CAN. [locToBepHOCTb Nepeaayn

CAN. Ilepenaya cooOmieHMA.

[Tpuknannoit yposens: CANopen.

Profibus. ®usuueckuii ypoBeHb.

Kananbnerii yposens Profibus DP

Profibus. KommynwukarmosHsii mpoduis DP.

Profibus. [lepenaua coobmeHui.

Profibus. PesepBupoBanue.

Profibus. Onrcanue ycTpoucTs.

Modbus. ®usnyeckuii ypoBeHb.

Modbus. KananbHbll ypOBEHb.

Modbus. TTpukraaHOi YpOBEHB

ITpombrnennsiiit ETHERNET.

[Tpompbmnennsii ETHERNET. OtnuuuTensHbIe 0COOEHHOCTH.
ITpombrnennsiit ETHERNET. ®usnueckuii ypoBeHs.
[Tpombimnennsiii ETHERNET. KananbpHbiil ypoBeHB
[Mpombimennsiii ETHERNET. Modbus TCP.
IMpomsriennsiii ETHERNET. Profinet.

BecripoBoiHbIE TOKATHHBIE CETH.

becnipoBognbie noKanbHBIE ceTh. [IpoOaemMbr GECTIPOBOIHBIX CETEH.
becniporoanbie nokansHbIE ceTu. Bluetooth.
becnipoBoansbie nokanbHbIe ceTu. ZigBee u IEEE 802.15.4.
becniporoanbie nokansHbie cetd. Wi-Fi u IEEE 802.11.
CpaBHeHME OECITPOBOIHBIX CETEH.

CereBoe obopynoBanue. [loBropurtenu unrepdetica.
CereBoe o6opynoBanue. KonmeHTpaTops! (xa0si).
CereBoe o6opynoBanue. [IpeoOpasoBarenu unrepdeiica.
CereBoe obopynoBanue. Anpecyemble peoOpa3zoBarenu HHTepdeiica.
CeteBoe obopynoBaHue. MeceTeBbIe IITIO3bI.

CereBoe obopynoBanue. J[pyroe cereBoe 000pya0BaHMe
CereBoe obopynoBanue. KaGenu 1ist IPOMBIIIICHHBIX CETEH.
3ammra OT IoMexX.

Hctounnku nomex.

XapaKTEepUCTUKHU TTOMEX.

[Tomexu U3 CETH ANEKTPOCHAOKEHUSI.

Momnust 1 aTMOc(epHOE IITEKTPUIECTRBO.

CraTnueckoe 3JeKTPUIECTBO.



70. ITomexu yepe3 KOHTYKTHBHBIC CBSI3H.

71. DnekTpoMarHuTHbIE IOMEXHU.

72. Jlpyrue TUTIBI TTOMEX.

73. 3azemnenue. OnpenencHusl.

74. llenn 3a3emMieHuUs.

75. 3amUuTHOE 3a3eMIICHUE 3JaHUN.

76. ABTOHOMHOE 3a3eMJICHUE.

77. 3a3eMJISIOIIE TIPOBOTHUKH.

78. Mopenb «3emMIny.

79. Bunsl 3a3eMieHunil.

80. [IpoBoiHBIEC KaHAJIBI IEPEAAYN CUTHAJIOB.

81. Vicrounuku curHana.

82. [IpueMHUKHN CUTHATIA.

83. Ilpuem curHana 3a3eMJICHHOTO HCTOYHHUKA.

84. Tlpuem curHana He3a3eMICHHBIX HCTOYHHKOB.
85. luddepennnanpubie KaHAIBI IEPEIadn CUTHAA.
86. [Tapa3zutHbIe CBS3H.

87. Monenn KOMIIOHEHTOB CUCTEM aBTOMAaTHU3AIlUH.
88. [lapa3uTHble KOHTYKTUBHBIE CBS3H.

89. u1yKTUBHBIEC U EMKOCTHBIC CBSI3H.

90. MeToap! 3KpaHUPOBAHUS U 3a3EMIICHUSL.

91. 'anpBaHWYECKHM CBSI3aHHBIE LIEITH.

92. DKxpaHUpOBaHHE CUTHAJILHBIX KaOele.

93. I'ambBaHMYECKHU Pa3BsSI3aHHBIC TICTIH.

94. Dxpanbl kKabenel Ha MEKTPHUSCKUX TTOICTAHIIHSIX.
95. Dkpanbl kKabemnel A 3aIlUThl OT MOJTHHH.

96. 3azemnenue npu AuddepeHnnanbHbIX H3MEPEHHSIX.
97. laTemneKkTyalbHbIC JaTYUKH.

98. MoHTaXHbIe MIKa(BbI.

99. PacrnipesiesieHHbIC CUCTEMBI YITPaBJICHUS.

100. YyBcTBHUTEIHHBIC U3MEPHUTEIBHBIC LETIH.

101. McnomHauTensHOE 0OOPYAOBAHUE U MIPUBO/IBI.
102. 3azemiieHue Ha B3PHIBOOIIACHBIX OOBEKTAX.
103. TanpBaHMYecKas pa3Bs3Ka.

104. 3amuTa NpOMBIIIICHHBIX CETEH OT MOJHHH.
105. Ilytu mpox0KIeHHsI UMITYJIbCa MOJIHUH.

106. CpencrtBa 3amuThl OT MOJHUU.

107. Crangaptsl U MeTO bl HcTibITaHuid 10 OMC.
108. Bepuduxamus 3a3eMiIeHUs U SKPaHUPOBAHHUS.

5 OGpasen Ouiera k 3adery: 5
I'PO3HEHCKUU I'OCY/JAPCTBEHHbAIU HEDQTAHOU TEXHUYECKUU YHUBEPCUTET

BUJIET Ne 7
Jucuunnuya llpoMplnmienHbie nHTEepdeiichl
NHCTUTYT___ 3HEpPreTuKu CIIEeIINATBbHOCTh YUTC cemectp__ 6

1. T'anpBaHMYECKM pa3Bsi3aHHBIE LIENU
2. ABTOHOMHOE 3a3EMJICHUE.

3. Tlpombrmmennsiit ETHERNET. OTinuntensHbie 0COOCHHOCTH.

VTBEPXJIAIO:

« » 20__r. 3aB. kadenpoi




7.3. Texkyumii KOHTPOJb

IIpuMep NPaKTHYECKOTO 3aIaHUSA

3amganne Ne2. Hacrpoiika csizu CI1307 ¢ TTJIK110 mo mpotokony Modbus RTU (Master/Slave).

Hean padoTbl HacTpoiika oOMEHa MaHHBIMH MEXAy MaHenbto omeparopa CII3xx u KoHTpoJuiepom
MJIK110 [M02] o mpotokony Modbus RTU. B stom BapuanTe KOHTpoJIIep BbimosHseT QyHKIuoO Slave, a
nanens — Master.

Conepxanue

1. Hacrpoiiku TIJIK110 [M02] (Modbus RTU Slave)

1.1. Kondurypanus ITJIK

2.2. Ilporpamma PLC_PRG

1.3. Kondurypauus 3amga4q

2. Hacrpoiiku CI1307 (Modbus RTU Master)

2.1. Hacrpoiiku PLC-niopra nanenu

2.2. DKpaH mpoeKTa

3. Pabota ¢ mpumepom



7.4. Onucanmne nmokasarejieil 1 KpUuTepHeB OLEHUBAHUA KOMIIETEHUMI Ha Pa3IMYHBIX dTanax ux (popmupoBaHus,

OIMMCAaHHUE IKAJbI OICHUBAHUA.

Taoauna /
Kputepuu oueHnBanus pe3yibTaToB 00yueHust HaumeHoBaHue
Ilnanupyemble pe3y/ibTaThl 0CBOEHHs KOMIETeHIIHH venee 41 HALIOB 41-60 6anI0B 61-80 GaLIOB 81-100 621108 OLIEHOYHOI0
(HEyIOBJIETBOPHUTEILHO) | (YIOBJIETBOPHTEILHO) (xopomro) (oTJIH4HO) cpeacrsa

OIIK-6. Cnoco6en pa3pabaThiBaTh U UCIIOIB30BATh

ITOPUTMEBI X IPOTPAMMBI, COBpEeMEHHBIE HH()OPMAIIOHHBIE TEXHOJIOTHH, METOIBI
YIpaBJICHUS, IPUTOTHBIE TSI MPAKTHYECKOTO IPUMEHEHUS B chepe cBoei

M Cpe/ICTBa KOHTPOJIS, THATHOCTUKH H
Ipo(heCCHOHATFHOMN e TeTFHOCTH

CONPAMNCEHUSA C CeEMbIO

OLINOKHU

Snamp:
— Ocobennocmu  apxXumeKmypuvl — pacnpeoeieHHbIx|
cucmem cOOpa OaHHBIX U YNPAGTICHUSL. CdopmupoBaHHbIe, HO CchopmupoBaHHEIe
— Mooenb omKkpbImot npOMbIUIEHHOU Cemi. dparMeHTapHble 3HaHUS Hemnounxble 3Hanus coziepKallie oTAeIbHbIE CHUCTEMATHYCCKHE
— Hcnonvzyemvie mononozuu cemetl. pOoOEeIbl 3HAHUS 3HAHUS
— Qusuyeckue  cpedvl  nepeoayu  OAHHLIX 6
NPOMBIUTEHHBIX CEMAX.
IIpaxTnyeckue
Ymemo: 3aHATHUSA
— Oyenusamsv  mpebosanus K cemam nepeoayy ‘YMeHus noJiHble, CdpopMupoBanHbie 3auer
ungopmayuu. YacTtuaHBIC YMEHUS Henonasie ymenus JIOTTYCKAIOTCS HeOOIbIITHe yMCHMS
— Buibupams mun npomviuiiennou cemu, usuyeckuil OIMOKH
KaHan u npomoKo.
Bnaoemo: B cucremaruueckom YcnemHnoe u
YactuyHoe BiajieHue Hecucremarnueckoe
—  HABbIKAMU NPOEKMUPOBAHUS U HAIAOKU Cemesbix MPUMEHEHUN HAaBBIKOB CUCTEMaTHYECKOe
& HaBBIKAMU MPUMEHEHHE HABBIKOB
cmpyKmyp u unmepgheicos JTOITYCKAIOTCS IIPOOEIIBI MIPUMEHEHHE HABBIKOB
OIIK-8. CiocoOcH BBITOTHATh HAIAAKY H3MEPUTEIBHBIX U YIIPABIIAIONINX CPEICTB U KOMIUICKCOB, OCYIIECTBIISATh UX PETJIAMCHTHOE OOCITYKUBAHHE
Snamop:
— OcHogHble KOMNOHEHMbl RPOMBIULTIEHHBIX Cemell.
— Ilpomoxonvr 06mena ungopmayueil. CdopmupoBaHHEIE, HO CdopmupoBaHHBIE
— Pacnpocmpayeyyble cmayaapmyble CDpaI‘MeHTapHBIe SHAHUA Hemnonusie 3Hanus coamepKamue OTACIbHBIC CUCTEMATHYCCKUEC
npombvluLIeHHble cemu. npo6em>1 3HAHUA 3HaHUA
— OcHogHble  XapaxkmepucmuKku  APOMbIULIEHHBIX|
b IIpaxTuyeckue
cemeil.
v, v 3aHATHUS
‘Memb: MEHUS TTOJTHBIE
. ’ CdhopmupoBaHHBIC 3auer
— Ipoexmuposamas npocmetiuiue cpeocmea)  YactudaHble yMEHUSA Henonabie ymenus JIOITYCKAIOTCS HEOOIbIITUE yMCHMS

Bnaoems:
—  HaBbIKaMu HACMPOUKU OCHOBHBIX KOMMYHUKAYUOHHDLX|
lyempoticme u npoMbLULIeHHbIX UHMEPECO8.

YactruHoE BJIaACHUC
HaBbIKaMH

Hecucremarunueckoe
MPUMEHEHHE HABBIKOB

B cucremarnueckom
NPUMEHEHUH HaBBIKOB
JIOTTYCKAIOTCS TPOOEITBI

Vcnemnoe u
CHCTEMATHYECKOE
MIpUMEHECHNE HaBBIKOB




8. Ocol0eHHOCTH peaJu3alMy JAUCHUILUIMHBI JJIS HWHBAJMIOB W JHI € OrpaHUYEHHBIMH
BO3MO’KHOCTSIMH 310POBbSI.

JUig  ocymiecTBIEHUS NPOLEAYp TEKYIIEro KOHTPOJS YCIHEBAEMOCTH U NPOMEXKYTOUHOU
aTTecTaluu o0y4yaroumxcs co3AaHbl (POH/IBI OIICHOYHBIX CPEACTB, aAaNTUPOBAHHbBIC JJIS UHBAJIUIOB U
JULl C OrPaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl U TO3BOJIAIOIINE OLIEHUTh JOCTH)KCHHE HMU
3alUTAaHMPOBAaHHBIX B OCHOBHOH 00pa3oBaTeNbHOM IporpaMMme pe3yibTaToB OOy4YeHHsS U YPOBEHb
c(OPMHPOBAHHOCTH BCEX KOMIICTECHIMI, 3asBICHHBIX B OOpa3oBarenbHOM mporpamme. Popma
IIPOBEJEHUS TEKYyLIEH arrecTaluu JUIsl CTYAECHTOB-MHBAIWJOB YCTaHAaBIMBAECTCA C Y4YETOM
WHJIMBUIYAITBHBIX MCUXO(PU3UYECKUX OCOOEHHOCTEH (YCTHO, MUCBbMEHHO Ha Oymare, MUChbMEHHO Ha
KoMIploTepe, B (opme TectupoBaHus u T.1.). [Ipu TectupoBanum 1uisi cIaOOBUASIIUX CTYIACHTOB
UCTOJIB3YIOTCS (POHABI OLEHOYHBIX CPEACTB C YKpPYHHEHHbIM mipudToM. Ha sk3ameH mpurmamaercs
COIIPOBOKAAIONINI, KOTOpBIH OOecreuynBaeT TEXHUYECKOE CONPOBOXKACHUE CTyAeHTy. llpu
HEOOXOIMMOCTH CTYACHTY-MHBAIMUY MPENOCTABISIETCA MAOMOJHUTENbHOE BpeMs Ui MOJATOTOBKU
OTBeTa Ha 7K3aMeHe (uiu 3adere). OOywaroniyecss ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 37I0POBbSI U
oOydJaroImuecs: HMHBAJIUAbI 00ECIEUYMBAIOTCS TEYAaTHBIMH M 3JCKTPOHHBIMH  00pa30oBaTeIbHBIMU
pecypcamu (TIporpamMMbl, y4eOHBIE TMOCOOMS JUIsl CaMOCTOSTENbHON paboTel W T.n.) B QopMax,

aIalITHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS M BOCIIPUATHS UH(DOpMALIUU:

1) JUIA UTHBAJIMAOB U JIUI] C OT'paHUYCHHBIMU BO3MOXKHOCTAMU 3JI0POBBS MO 3PCHUI0:

- IJIA  CJeNbIX: 3aJaHus Ui BBIIOJHEHHMS Ha CEMUHapax M IPAKTHUYECKUX 3aHATHUAX
oopmisitoTest  penbedHO-TOYeUHBbIM IIpU(TOM bpaiing unu B BuAE 3IEKTPOHHOIO JOKYMEHTa,
JOCTYITHOTO C IOMOUIbI0 KOMIIBIOTEPA CO CIELUAIU3UPOBAHHBIM IPOTPAMMHBIM OOECIIEUEHUEM IS
CJICTIBIX, TMOO 3aUNTHIBAIOTCS ACCUCTEHTOM;TCbMEHHBIE 33/1aHUS BBIITOJIHAIOTCS Ha Oymare peiabegHo-
ToyeuHbIM wpupTOoM bpaiing win Ha KOMIBIOTEPE CO CHEHATU3UPOBAHHBIM MPOTrPAMMHBIM
o0ecreyeHreM JUIsl CIENbIX JTMO0 HAaJMKTOBBIBAIOTCS ACCHUCTEHTY; OOYYarOIIMMCS JUIsl BBINOJHEHUS
3aJlaHus IPU HEOOXOAUMOCTH MPEAOCTABIAETCA KOMIUIEKT MMCbMEHHBIX NMPUHAUIEAKHOCTEH U Oymara
JUIs TUChbMa penbeHO-TOYeuHbIM mpupTOoM bpaiinsg, KoMmmbploTep €O CIEHUAIN3UPOBAHHBIM

MMporpaMMHBIM obecreueHreM JJIA CIICIIBIX,

= JIA C.]'IaﬁOBI/I}lﬂH.lI/IXI obOecreunBacTCs WHAUBUIYAJIbHOC PABHOMCPHOC OCBCIICHUC

He meHee 300 srokc; 0OydaronMest Uk BBITOJHEHHS 3aaHus TP HEOOXOIUMOCTH TPEOCTABIISCTCS
YBEJIMYHMBAIONIEE YCTPOWCTBO; BO3MOMKHO TAaK)KE HCIOJIB30BAaHHE COOCTBEHHBIX YBEIHMUMBAIOIINX
YCTPOWCTB; 3a/IaHHS IS BBITOJIHCHNS 331aHHHO(QOPMIIIOTCS YBETIMUCHHBIM IIPU(TOM;

2) [y MHBANM/IOB M JIUII ¢ OTPAHMYEHHBIMU BO3MOKHOCTSMH 370POBbS 10 CIIYXY:

- AJS TIIYXHX M c1a00CIbIIaIuX: o0ecreunBaeTcs HaTMune 3ByKOYCHIIMBAIOIIEH almapaTypbl
KOJUIGKTUBHOTO  TIOJIb30BaHMSA, HpPU  HEOOXOOUMOCTH  OOy4aromuMcsi  MPEIOCTaBISIETCS
3BYKOYCWJIMBAIOIIasl ~ amnmaparypa WHIMBHAYaJbHOTO TIOJb30BAaHUS; IPEAOCTABISIOTCS — YCIYTH

CYpOOILEPEBOIUNKA,



- I8 CJENMOIrJyXHX [OMyCKAaeTCsl MPHCYTCTBHE AaCCHCTEHTa, OKAa3bIBAIOMICTO  YCIYTH
TUQIIOCYpIOTIEPEBOAYMKA (TOMUMO TpPeOOBaHUH, BBIMOJIHAEMBIX COOTBETCTBEHHO [UISI CIICTIBIX W
TITyXUX);

3) s I ¢ TAKENBIMU HAPYHIICHMSMU PEuH, TIyXHUX, C1a00CBIIAIIMX JEKIHA ¥ CEMUHAPBI,

IIPOBOAMMBIE B YCTHOU (hopMe, MPOBOAATCS B MUCbMEHHOU (hopMme;

4) A WHBAJIMAOB W JIMI] C OI'PaHUYCHHBIMH BO3MOXHOCTAMH 3J10POBbs, HMEKOINUX

HapymICeHUSA OMMOPHO-ABUIaTeJbHOT0 anmapara:

- JUTsl TUI C HAPYLICHUSIMH OIOPHO-/IBUTATENILHOTO arnmapaTa, HapylIeHUsIMH JIBUTaTeIbHbBIX
GyHKIMI BepXHUX KOHEYHOCTEH UM OTCYTCTBUEM BEPXHHUX KOHEUHOCTEU:MMChbMEHHBIE 3a/1aHus
BBITMOJHSIOTCS HA KOMITBIOTEPE CO CHEUAIN3UPOBAaHHBIM MTPOrPaMMHBIM O0OeCTIeYeHUEM WU
HAJMKTOBBIBAIOTCS ACCUCTEHTY; BHIMIOJTHEHHE 3a/1aHUH(TECTOB, KOHTPOJIBHBIX PadOT), MPOBOIUMEIC B

NUCbMEHHOMU (hopMe, TPOBOATCS B YCTHOM(POPME IMyTeM ompoca, Oecesibl ¢ 00yJaromuMCst.

9. YueoHo-MeToanueckoe U MHGOPMAIMOHHOE 00ecnieyeHne THUCIMTLTHHBI

9.1. JIuteparypa

1. [HemenkoB H.II. IlporpammupoBanue H KOH(UTYPUPOBAHHUE NPOMBIIUICHHBIX CETEH:
yuebnoe mocobue / JlemenkoB H.II. — MockBa: MOCKOBCKHII TOCYIapCTBEHHBIH TEXHUYECKUI
yauBepcuteT umenu H.D. baymana, 2010. — 116 ¢. — ISBN 2227-8397. — TekcT : 31meKTpOHHBIH //
DNEeKTpOHHO- OubIMoTeYHast cucrema IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/31176.html

2. Ckmapos O.K. Bonokonno-ontudeckue cetu U cuctemsl cBsizu / CxisipoB O.K. — Mockaa :
COJIOH-TIIpecc, 2016. — 266 c. — ISBN 5-98003-147-2. — TekcT : 2JIEKTPOHHBIN // DIEKTPOHHO-
oubanoreynas cucrema IPR BOOKS : [caiir]. — URL.: http://www.iprbookshop.ru/90258.html

3. HMBmmu B.II. becnpoBomnast cerh cOopa u mepeaadyd HM3MEpPUTEIbHONM HHPOpPMALUU B

ACYTII :yuebnoe mocobue / Usimu B.I1. — Kazanb : Kazanckuii HallMOHAIBHBIN HCCIIEA0BATEILCKUN

TexHonoruueckuii yampepcuter, 2016. — 240 c. — ISBN 978-5-7882-1848-9. — Tekct
JJIEKTPOHHBIN
Il DJIEKTPOHHO-OMOIHMOTEUHASI cucreMa IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/61960.html
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9.2. MeToanyeckue yKkazaHus 1Jisl 00y4aroIuXcsi Mo 0cBOeHHI0 JucuunauHbl (Ilpuinoxenue).

10. MaTepuaJbHO-TeXHHYECKOE o0ecriedeHne T CIUNIHHbI

JlucuumuinHa obecredena JJabopaTopHbIMU CTEHIAMH U KOMITBIOTEPHBIMH Kitaccamu (4-25, 4-29,
4-37), ocHalIEeHHBIMU IPOEKTOPAMU U UHTEPAKTUBHBIMH JIOCKaMHU.

10.1. MarepuajJbHO-TeXHHYECKas Da3a

JInneH3noHHOE MporpaMMHOe obecrieueHre o AUCHUIUINHE:

1. SCADA Trace Mode 6.10
2 SCADA WinCC
3 Simple SCADA
4. Master SCADA
5 CODESYS

6 STEP 7

JlaGopaTopHble CTEHBI:

—«Cucrema aBroMatnueckoro ynpasinenuss OBEH (CAY-OBEH-HH)»

—«Crenp Ha 6a3e nporpammupyemoro peie Siemens LOGO»

—Crenp Ha 0a3ze TexHnueckux cpeacts apTomaruzanun OMRON;

—Crenp Ha 0a3e MPOrpaMMHUPYEMOTO JIOTHYECKOTo KOoHTpoiepa Siemens S7-1200;
10.2. IlomeureHHs AJIsl CAMOCTOSITEILHON PaGoOThI.

VYyeOHas aymuTOpHs A1 CaMOCTOSATEIbHOM paboTel — 4-25, 4-29. 1. I'posneiit [Ipocniekt Xycelina

Hcaesa 100.

Aynutopun 4-25, 4-29 ABASIOTCS KOMIBIOTEPHBIMU KJIACCAMH C IOCTYIIOM K CETH

MHTEPHET,0CHAIICHHBIMH JIMIICH3HOHHBIM IPOrpaMMHBIM obecriedennem MS Windows u MS

Office



CocTaBHUTEIIb:

Houent kad. «ATIII»

CorJ1acoBaHo:

H.o. 3aB. xadenpoit «ATIIID»

Hupexrop IYMP

/lyxun B.B./

/XaxkumoB 3.J1./

/MaromaeBa M.A./



Ipunoowcenue

MeToanyeckue yKa3aHus 0 OCBOEHHIO TUCHUILIMHBI «[IpoMbIlILIeHHBIE
uHTepdeich»

1. Meroanuyeckue ykazaHusi sl O0y4alOUIUXCH MO MJIAHNPOBAHMI) M OPTraHM3AIUM
BpeMeHH, He0OX0UMOTO /1JIs1 0CBOEHUS T CHUTIIUHBI.

N3yueHnne pekoMeHayeTCs HavyaTh ¢ O3HAKOMJICHHUS C pabouedl MporpaMMON JUCITUTUINHBI,
€e CTPYKTYpOH U cofiepKaHHeM pa3/ieloB (MOIymei), JOHIOM OLIEHOYHBIX CPEACTB, O3HAKOMHTHCS C
y4eOHO-METOAMYECKUM ¥ HH(POPMAITHOHHBIM 00€CTICUCHUEM JTHCIIUILIAHEI.

Hucnunnuna «IIpoMbliieHHbIe HHTEPdeHChl» COCTOUT U3 3-X CBA3aHHBIX MEXIY COOO0I0
pa3nenoB, 00eCIeUNBAOIINX MOCIEIOBATEILHOE H3yUeHUE MaTepHaa.

O6yuenne mno guciuimHe «l[IpoMbllIeHHbIe WHTep(eichl» OCYIISCTBISIETCS B
CIIeyIOImuX Gopmax:

1. AynutopHsbie 3aHATHS (JICKITUHU, PAKTHICCKUE 3aHSITHS).

2. CamocTosiTenpHas paboTa cTyJeHTa (ITOJAr0TOBKA K JEKIHMIM, PAKTUYECKUMU 3aHITUSM,
pepepataMm M HMHBIM (opMaM IHUCBMEHHBIX pa®OT, MHIUBUAYyaJdbHAs KOHCYJbTALMs C
IIpENoaaBaTeeM).

3. MaTepakTuBHBIE (GOPMBI IPOBENCHUS 3aHATHI (JIEKIUSA-IUCKYCCHUS, TPYIIOBOE PEIICHUE
npobieM NPaKTUYECKHX 3aJaHhii B IUJIaHE HACTPOeK, KOH(QUTIYpUPOBAaHUS U peau3aliu
MIPOMBIIIICHHBIX HHTEPHENHCOB U ceTell U 1p. hopMm).

Y4eOHbII MaTepuall CTPYKTYpUPOBaH U U3yY€HUE JUCLUUIUIMHBI TPOU3BOJUTCS B
TEMaTUYEeCKOW TOCIeIOBaTeIbHOCTH. Kax ol mpakTUdeckoil paboTe HW  CaMOCTOSTEILHOMY
M3Y4YCHHUIO MaTepuana MpeIIecTBYeT JIKIHs Mo JaHHoM Teme. OOyuaromiuecss caMOCTOSITENIbEHO
MPOBOJAT MPEBAPUTEIBHYIO TOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE U TBOPYECKOE y4aCTUE B
00CYXJICHMH TEOPETHYECKUX BOMPOCOB, pazdbope MpOOJIEMHBIX CHUTyallMid W TOWUCKOB ITyTeH HX
pemieHus. MHorue mnpoOieMbl, H3y4aeMble B Kypce, HOCAT AUCKYCCHOHHBIM XapakTep, 4YTO
MpeIoiaraeT MHTEPAKTUBHBINA XapaKTep MPOBEICHUS 3aHATUI Ha KOHKPETHBIX IpUMepax.

Ornucanue Mocie0BaTeIbHOCTH ACUCTBUN 00yUYatOIIEerocs:
IIpu wm3yueHnn Kypca CIEAYET BHUMATEIBHO CIYIIATh M KOHCIIEKTUPOBATH MAaTepHall,
W3JIaraéMblil Ha ayJWTOPHBIX 3aHATHAX. JI1 €ro NOHMMaHus M KadyeCTBEHHOIO YCBOEHUS

PEKOMEHIYETCs CIIEAYIOLIast TOCIIEN0BATEIbHOCTD JCHCTBUN:

1. Tlocne okoHYaHUS YYEOHBIX 3aHATUI JUIA 3aKpEIUIEHUS MaTepuana NpPOCMOTpPETh U
0o0rymMaTh TEKCT JICKIIMH, MPOCIYIIAHHOW CETOMHsI, pa3o0paTh paccMoTpeHHbIe mpumepsl (10 — 15

MUHYT).

2. Ilpn moAroToBKE K JIEKLIUHU CIEAYIOIIEro JHsS MOBTOPUTH TEKCT MpEeAbIAyLIEH JIeKLuHu,
MOJyMath O TOM, Kakasi MOKeT ObITh ciieayromas tema (10 - 15 munyT).

3. B reuenue Henenu BIOpaTh BpeMs A7 paboThI ¢ tuTepaTypoii B Oubauoreke (mo 1yacy).



4. Tlpu moOAroTOBKE K TMPAKTUYECKOH pabOTe MOBTOPUTH OCHOBHBIC IMOHATHUS IO TEME,
U3YYUTh TpuUMephl. Pemias KOHKpPETHYIO CHUTYyaluio, - MPEIBAapUTENIbHO TIOHATh, KaKOM
TEOPETHUECKUI MaTepHal HY)KHO HMCHOJb30BaTh. HaMeTUTh miaH pemieHus, mompoOoBaTh Ha €ro
OCHOBE pPeunTh | - 2 mpakTu4yecKue CUTyauuu (Jad. paboTsl).

2. MeToauyeckue yKkazaHnus o padore o0y4awummxcst BO BpeMs PoOBeIeHNs JeKIHUIi.

Jlekiuu  ma0T  OOyYAOIIMMCS  CUCTEMATH3MPOBAHHBICE 3HAHWS 1O  JUCIUILIMHE,
KOHUEHTPUPYIOT UX BHHMMaHHME Ha HauOoliee CIOKHBIX M BaXHBIX Bompocax. Jleknuu oObIYHO
W3IIAraroTCsl B TPAIUIIMOHHOM HIIU B MPOOJIEMHOM cTuie. i CTYJCHTOB B OONBIIMHCTBE CIy4acB B
npobiemMHoM ctuse. [IpoOiieMHbI CTHIIB MO3BOJISET CTUMYJIHMPOBATh AKTUBHYIO TO3HABaTENbHYIO
JeSTeNbHOCTh 00YYaIOIINXCS U MX MHTEpPEeC K AUCHUIUIMHE, (JOPMUPOBATH TBOPUYECKOE MBIIICHUE,
aKTUBHU3MPOBATh BHUMaHUE OOydYalolIUMXCsl MyTEeM IMOCTAHOBKH MPOOJIEMHBIX BOIPOCOB, MOOIIPSATH
TUCKYCCHUIO.

Bo Bpems JEKIMOHHBIX 3aHATHH PEKOMEHIYEeTCS BECTM KOHCIEKTHPOBAHHE Y4eOHOTO
MaTepHuaia, o0pamarb BHUIMaHWE Ha (OPMYJIUPOBKH M KATErOPUH, PACKPBIBAIOLINE CYTh TOTO WIH
MHOTO SIBJICHHS, UJIU TIPOLECCOB, BBIBOBI U IIPAKTUYECKUE PEKOMEHIAIUU.

KoHcnekT nekiuu nydmie noapas3aeisaTh Ha MyHKThI, COOM0asi KPaCHYI0 CTPOKY. DTOMY B
O0onpIION  cremeHW OyAayT CHoOCcOOCTBOBaTh  BOMPOCHl IUIAHA  JICKIMH,  MPEIOKCHHBIE
npenogaBatensiM. Crenyer oOpamiaTe BHUMaHHE HA aKIEHTHI, BBIBOJbBI, KOTOpBIE JeNaeT
mpernojaBaTellb, OTMe4asi HanOoJiee BaXKHBIE MOMEHTHI B JICKITMOHHOM MaTepuaie 3aMe4aHusIMI

«BAXKHO», «XOPOIIO 3allOMHUTH» U T.II. MOKHO I1€1aTh 3TO U € IMOMOIUBIO Pa3HOLBETHBIX
MapKepOB WIH Py4EK, [IOYEPKUBAsI TEPMUHBIL U OIIPEICIICHUS.

Lenecoobpazno pa3zpaborath COOCTBEHHYIO CHUCTEMY COKpalleHui, abOpeBuatyp u
cuMBOIOB. OJTHAKO MPU JANIbHEHIIeH padoTe ¢ KOHCIIEKTOM CHMBOJIBI JIyYIle 3aMEHHTh OOBIYHBIMH
CJIOBaMH AJIsd 6BICTpOFO SPUTCIIBHOI'O BOCIIPUATHA TCKCTA.

Pabortast Hajg KOHCIEKTOM JIEKIMH, HEOOXOIMMO HCIIONB30BaTh HE TOJBKO OCHOBHYIO
JUTEPaTypy, HO U Ty JUTEPATypy, KOTOPYIO JOTOJIHUTEILHO pEKOMEHA0BaJ IpernoaaBaresb. MiMenHo
Takas cepbe3Has, KPOIOTIMBas padoTa C JIGKLIMOHHBIM MAaTEpUaoM IO3BOJHUT TIIyOOKO OBJIAJCTh
TEOPETUYECKIM MaTEPHATIOM.

Tematuka nexuuii naercs B paboueld mporpaMMe AUCIHUTTAHBL.

3. MeTonnyeckue ykazaHus 00y4aroLuMcs 10 MOAT0TOBKE K MPAKTHYECKHM padoTam.

Ha npaxTuueckux paborax NpUBETCTBYETCS aKTUBHOE ydacThe B 0OCYKICHUU KOHKPETHBIX
CUTyaIluii, CIOCOOHOCTh Ha OCHOBE IIOJIYYEHHBIX 3HAaHWW HaxoaWTh Hambonee 3SPdeKTHUBHBIC
pelIeHHs] TOCTaBJIEHHBIX MpPOOJEM, yMETh HAXOAMUThH IIOJNE3HBIM JONOJHHUTENBHBIM Marepuaia Io
TeMaTUKe MPAKTUYECKHUX padoT.

CTyneHTy peKOMEHIyeTC sl CIeAYIoNIas CXeMa MOJrOTOBKY K MPAKTHYECKUM PaboTaMm:

1. O3HakomiieHHE C IIJJAHOM MPAKTUYECKOW padOThI, KOTOPBIA OTpa)kaeT CoJepKaHUE
MPEI0KEHHON TEMBI;

2. [IpopaboTaTh KOHCIIEKT JICKIIHIA,



3. [IpounTath OCHOBHYIO U IONOJHUTEIBHYIO IUTEPATYPY.

B nporiecce moaroToBKu K MpakTHUECKO paboTe, HeoOXoauMo o0paTuTh 0c000e BHUMaHUE
Ha CaMOCTOATEIIbHOE M3Y4CHHME PpPEKOMEHIOBAaHHOW Jjwmreparypsl. Ilpu  Bce  momHOTE
KOHCIIEKTUPOBAHHUS JIEKLIUY B HEW HEBO3MOKHO M3JI0KHUTHh BECh MaTepuai U3-3a JIMMUTA ayTUTOPHBIX
gacoB. [loaTomy camoctosTenbHass pabora C ydeOHUKAMH, YYEOHBIMH IOCOOMSIMM, HAYIHOMH,
CIIPaBOYHOM JIUTEpPATypOH, MaTepraiaMH NePUOINIECKIX u3laHnuii 1 HTepHeTa sBsieTcsl Hanbosiee
5GPEKTUBHBIM ~ METOJIOM IOJYYCHHsS JONMOJHHUTEIbHBIX 3HAaHUH, MO3BOJSET 3HAYUTEIHHO
aKTUBU3UPOBATH MPOIECC OBJIAJICHUS HHPOpPMAIHEH, COcCOOCTBYeT Oosee TIyOOKOMY YCBOEHHIO
M3y4yaeMoro marepuania, (GOpMUpPYET y CTYJCHTOB OTHOLICHHE K KOHKpETHOH mpobieme. Bee HOBbIE
MOHATHS M0 HU3y4aeMOM TeMe HEOOXOJUMO BbIYYUTh HaW3yCTh M BHECTU B IJIOCCApU, KOTOPBIN
11eJ1eco00pa3HO BECTH € CAMOT'0 Havaja U3y4eHus Kypca;

4. OTBeTUTH Ha BOMPOCHI TJIaHA MPAKTHYECKOH paboTHI;

5. BBINoHUTH TOMaIIHEee 3a/1aHue;

6. [IpopaboTaTh 3a7aHus U 33]]a4H MPAKTHIECKON pabOTHI;

7. Ilpu 3atpyaHeHusX chopMynupoBaTh BOIPOCHI K MPENO1aBaTENIo.

PesynbraT Takoi paboThI TOJIKEH MPOSBUTHCS B CIOCOOHOCTHU CTYACHTA CBOOOIHO OTBETHUTH
Ha TEOPETUYECKHE BOIPOCHI, BBICTYNATh U Y4aCTBOBATH B KOJUIEKTMBHOM OOCYXJIEHHH BOIPOCOB
M3y4aeMOi TeMbI, IPABUIILHO BBIMOJIHATH MPAKTHUECKUE paOOTHI M MHBIE 3aJaHHsI, KOTOPBIE TAIOTCS B
(OoHJIE OLICHOUHBIX CPE/ICTB AUCLUILINHBI.

3. MeTroauueckne ykazaHusi 00y4alOmUMCH 110 OPraHU3aUH CAMOCTOSATEIbHOI
padoThI.

[lenp opraHuzalnuy CaMOCTOSITENIbHOM paboThl MO AUCHMIUIMHE - 3TO yriayOleHue u
pacuipeHue 3HaHMKA B 00JacTH (QyHAaMEHTAIbHBIX HCCIeNOBaHUN; (OpMUpOBaHHE HaBbIKA U
MHTEpeca K CaMOCTOSTENIbHOM M03HABATEIbHON e TEIbHOCTH.

CamocrostenbHas paboTa O0OydarOmIMXCS SBJISETCS BaXKHEWIIMM BHJIOM  OCBOCHUS
COJIep’KaHusl JMCLUUIUIMHBI, TMOATOTOBKM K THpakTHueckuM paboram. Croma e OTHOCATCS U
CaMOCTOSITENIbHOE ~ yIiIyOJeHHOe u3ydyeHue TeM jauciuiuinHbel.  CamoctositensHas — paborta
Mpe/ICTaBIsieT cO00M MOCTOSHHO NEHCTBYIOIIYI0 CHCTEMY, OCHOBY O0Opa30oBaTeNbHOTO Ipolecca U
HOCUT HMCCJIEOBATEIbCKUNA XapakTep, YTO IOCIYXUT B OyaylleM OCHOBAaHHEM ISl HAaIllMCaHHs
BBINYCKHON KBaJM(UKALMOHHON pabOThI, MPAKTUYECKOTO MPUMEHEHHS MOTYYCHHBIX 3HAHUM.

Opranuzanus caMOCTOATENbHON paboThl OOY4aIOMIMXCSl OPHEHTUPYETCS Ha aKTHUBHBIC
METOJIbl OBJIAJICHUS] 3HAHUSIMH, Pa3BUTHE TBOPYECKUX CIOCOOHOCTEH, Mepexo] OT MOTOYHOIo K
WH/IMBUYAIM3UPOBAHHOMY OOYUEHHIO, C YIETOM MOTPEOHOCTEN M BOZMOKHOCTEH IMYHOCTH.

[TpaBusibHas OpraHu3alys CAMOCTOSTEIbHBIX YYEOHBIX 3aHSITHHA, UX CHUCTEMAaTHUYHOCTb,
1esecoobpa3Hoe IUIAHHPOBAaHUE PabOYero BPEMEHM I03BOJIAET CTYACHTAM pPa3BUBATh YMEHHS H
HaBbIKM B YCBOEHUM U CHCTEMAaTH3alMU MPHOOpETaeMbIX 3HAHMM, 0OecreuynBaTh BBHICOKHI ypOBEHb
YCIIEBAEMOCTH B MepHOA 00yUdeHHsI, MOTYIUTh HABBIKUA MOBBIIIEHUS MPO(ECCHOHATEHOTO YPOBHSL.

[TonroroBka K MpakTUYECKUM paboTaM BKJIIOYAET, KpoMe MpopabOoTKU KOHCIEKTa H
MPE3CHTAIlMH JICKI[MH, MOUCK JMTEpaTyphl (IO PEKOMEHJOBAaHHBIM CIHCKaM M CaMOCTOSITENIHHO),
MOATOTOBKY 3aroTOBOK Ui BBICTYIUIGHHH IO BOINPOCAM, BBIHOCUMBIM MJi OOCYXXICHHUS I10
KOHKpeTHOW TeMe. Takue 3aroTOBKM MOTYT BKJIIOYATh LIUTATHI, (PAKThl, COTMIOCTABICHUE Pa3IMYHBIX
MO3MIIMKA, COOCTBEHHBIE MbICTH. Ecim mpobiema 3amHTEpecoBaja OO0YyYalomerocs, OH MOXKET
MOJrOTOBUTH pedepar U BBHICTYNHTh ¢ HUM. [Ipu moAroToBKe K KOHTAKTHOM paboTe o0ydaromuiics
JOJDKEH TIOBTOPATH MPOMJICHHBIA MaTepuail B CTPOTOM COOTBETCTBHH C YUEOHOU MPOTpaMMO,



WCIONB3Yysl KOHCHEKT JIGKUMH H  JUTEparypy, pPEKOMEHIOBaHHYIO mpenonasareneM. llpu
HEOOXOIMMOCTH MOXKHO OOpaTUThCS 3a KOHCYJIbTallMell ¥ METOAMYECKOH TOMOIIBID K
MpernoaBaTelio.

CamocTtosTenpHas paboTa peann3yercs:

— HEIMOCPEJICTBEHHO B TMpOLlecCe ayAMTOPHBIX 3aHATUNH - Ha JEKIUSAX, MPAKTUYECKUX
paborax;

— B KOHTaKTe C MpenojaBaTesieM BHE PaMOK PAaclHMCAaHUS - Ha KOHCYJIbTAlUAX 10 y4eOHBIM
BOIIPOCAM, B XOJI€ TBOPYECKUX KOHTAKTOB, MPH JUKBUAALMHU 3aJ0HDKEHHOCTEW, MPU BBHINOJIHEHUU
WHIUBUAYAIbHbBIX 3aIaHUN U T.1I.

— B Oubnmoreke, noma, Ha Kadeape NpPHU BHIIOJHEHUM OOYYAIOMIMMCS YYeOHBIX U
MPAKTUYECKHX 3a/1a4.

Buast CPC u kputepuu o1ieHOK

(mo 6amnbHO-peliTuaTroBOM cucteme [ THTY, CPC onenuBaetcs B 15 6ainioB)

1. Pedepar

2. YyacTue B MEPOTIPUATHIX

TeMbl )1 caMOCTOATEILHON pabOThI IPOIMKUCaHbI B paboUei mporpaMMe AUCHUIUIMHBL D) HEeKTHBHBIM
CPEICTBOM OCYIIECTBICHHUSI 00YJAOMINMCS CAMOCTOSITEIIbHOM PaOOTHI SIBISIETCS ANICKTPOHHAS HH(POPMAIIHOHHO-
o0pasoBareinbHas Cpeia YHUBEPCUTETA, KOTOpasi 00eceyrBaeT JOCTY K y4eOHbIM [IaHaM, pabodum
nporpaMmam JTUCHHIUTHH (MOIYJIei), MPaKTHICCKHUX 3aaHHi,K U3IaHUSIM JIEKTPOHHBIX OUOIHOTEUHBIX CHCTEM.
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