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1. OFBEM JIUCIIUITJINHBI

Bcero: 3 3auétHbIX equHULBI TPY10EMKOCTH (108 akajgeMudyeckux yaca)

Ounas ¢popma 00yueHust

Bun yaeOHOM paboThI Ha Bcro nuc- Cemectp
OUINIUHY 7
AyauTopHBIe 3aHATHS (KOHTAKTHAas padoTa ¢ npe- 20 20
nojaaBarejieM), BCero 4acoB
B TOM 4HCJI€:
Jlexknun 10 10
JlaboparopHbie pabOTHI 10 10
[IpakTrueckue 3aHATHS - -
CamocrosiTesibHass padoTa, BCero 4acoB B TOM 88 88
qucie:
[ToaroroBka k 3a4eTy 18 18
Jpyrue BUabpl CaMOCTOSTENBHON pabOThI 70 70
Buj npoMexyTouHOii aTTecCTANINU 3auér 3auér
OO0masi Tpy10eMKOCTb M CUMILIAHBI 108 108
TPYA0EMKOCTh N0 CeMeCcTpaM:
3aouHasi gpopma o0yueHust
Bun yuebnoit paboTbl Ha Bcro guc- Cemectp
LUTUIAHY 9
AyauTopHbIe 3aHATHS (KOHTAKTHas padoTa ¢ npe- 10 10
noaaBarTejieM), BCEro 4acoB
B TOM 4HcJIe:
Jlexun 2 2
JlaGopatopHble paboThI 8 8
[TpakTHdeckue 3aHATH - -
CamocrosiTeIbHAasi padoTa, BCero 4acoB B TOM 98 98
yucie:
[TonroroBKa KOHTPOJIBHON pabOThI 18 18
ITonroroBka k 3auery 18 18
Jlpyrue BUJbI CAMOCTOSITENILHON PabOTHI 62 62
Buja npomexyTouHoOii aTTecTAlINH 3auér 3auér
OO0masi Tpy10eMKOCTb M CUMILIUHBI 108 108

TPYAOEMKOCTDH 110 CEMECTPaAM:




2. MECTO JUCHUIIJINHBI
B CTPYKTYPE OBPA30BATEJBbHON MTPOT'PAMMBI

JuctummuHa «IIpoMbITITIEHHBIC TOKAIBHBIE CETH» OTHOCHTCS K 4acTd, GOopMHU-
pyeMoii ydacTHUKaMu 00pa3oBaTebHBIX OTHOIICHMHA, Onoka bl. SBmsercs aucuu-
IJIMHOM 10 BEIOOPY 00yUaroIerocs.

W3ydyenne AUCUUIUIMHBI OasupyeTcs Ha pe3yiabTarax oOydeHus, chOopMHUPO-
BaHHBIX NPU U3YYCHUU CIECIYIOMINUX TUCIUTUIINH:

- dusuka;

- DIIEKTPOTEXHUKA U JIEKTPOHHUKA,

- BoruncnuTenbHbIE MAIIMHBL, CUCTEMBI U CETH;

- TexHuueckue cpeacTBa aBTOMaTU3AIINY;

- ABTOMaTH3aIUs TEXHOJIOTUYECKUX MTPOLIECCOB U IMIPOU3BOJICTB.

Pe3ynbrarel 00ydeHHs MO JUCHUIUIMHE HEOOXOIMMBI JJI U3YUYEHHS IUCILIH-
IUTMHBI BapuaTuBHOW yacTu «IIpoekTupoBaHME aBTOMATU3UPOBAHHBIX CUCTEM», a
TaK)Ke B MOCJIEIYIOIIEH HHKEHEPHOH AESITeNbHOCTH MIPU IPOEKTUPOBAHUN CPENICTB U
CUCTEM aBTOMAaTH3aL1H.

TpeOGoBaHus K BXOJHBIM 3HAHUSIM, YMEHUSIM, HABBIKaM U KOMITETCHIIHUSIM:

- 3HaHUE OCHOBHBIX IPUHLIUIIOB aBTOMATH3aLMU TEXHOJOTHUYECKHUX MPOLIECCOB
U TIPOM3BOJICTB, APXUTEKTYPhI JIOKAJTBHBIX CUCTEM YIPABICHUS U aBTOMATU3UPOBAH-
HBIX CHCTEM YIIPaBJICHHS TEXHOJIOTHYECKMMH OOBEKTaMH, COBPEMEHHOTO TEXHUYE-
CKOTO H MPOTPAMMHOT0 00ecredeHnss aBTOMAaTHYECKIX U aBTOMATU3UPOBAHHBIX CH-
CTEM yIpaBIIEHUS, METOAUKH €T0 BHIOOPA,;

- YMEHHE BHIOMpAaTh COBPEMEHHBIC TEXHHYECKHE M TPOTPAMMHBIE CpPEICTBA
IpU MPOCKTUPOBAHUU CUCTEM JIOKAJIHbHOW aBTOMATHKH, HACTPauBaTh, PETYIUPOBATH
U DKCIUTyaTHpPOBATh TEXHUYECKHE CPEJICTBA aBTOMATUYECKUX CHUCTEM YIPAaBJICHUS
TE€XHOJOTMYECKUMU OOBEKTaMH, BBIMIOJHATH HNPOTPaMMHUPOBAHUE MHUKPOIPOLECCOP-
HBIX CPEJICTB YIIpaBJICHUS;

- BJIaJICHUE HaBBIKAMHU PAaOOTHI M0 aBTOMATH3AlUA TEXHOJIOTMYECKHUX IMPOIIeC-
COB, IOCTPOEHUSI aBTOMAaTUYECKUX CUCTEM YNPABIEHUS TEXHOJOTHYECKHUM 000pyI0-
BaHMEM CHUCTEM C HCIOJIb30BAaHMEM COBPEMEHHBIX amnmapaTHBIX W MPOTPAMMHBIX
CPEICTB.

3. IJTAHUPYEMBIE PE3YJIBTATbBI OBYUEHUS

Lenpro ocBoeHMS TUCHUIUIHHBI «I[pOMBINITIEHHBIE JTOKAJIIBHBIE CETH) SIBISETCS
NoJIy4eHHe MPOoPeCcCUOHANBHBIX 3HAHUN U MPUOOpPETEHNE YMEHHUI B 00J1acTU COBpe-
MEHHBIX MPOMBIIIJIEHHBIX JIOKAJIbHBIX CETEH.

3ajavyaMu TMCUMILUIMHBI SIBJISIOTCS: U3yY€HUE MPUHLUIOB MOCTPOCHUS, apXHU-
TEKTYPbl, XapaKTEPUCTUK U OCOOEHHOCTEH MPUMEHEHUS IPOMBILIUICHHBIX JIOKAIbHBIX
CETEll B COBPEMEHHBIX CHUCTEMAaxX MPOMBIIIIEHHON aBTOMATH3alWH, anlapaTHOro U
IPOrpaMMHOTr0 0OecTieueHus YKa3aHHBIX CETEH.

Komnerenmuu, popMupyemMblie B pe3ybTaTe OCBOCHHUS AUCIUILIUHBL:

- TOTOBHOCTb K YYacCTHIO B paboTax 10 M3TOTOBJICHHIO, OTJIAAKE U CIaYe B IKC-
TUTyaTalMio CUCTEM U CPENICTB aBToMaTu3anuu u ynpasienus ([1K-8);

- CIOCOOHOCTh y4YacCTBOBaTh B MOHTaXe, HallaJKe, HACTPOWKE, MPOBEpPKE U
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c/lade OMBITHBIX O0Pa3lloB MPOrPAMMHO-AIMIIAPATHRIX CPEJCTB U KOMIUIEKCOB aBTO-
maTu3aiuu 1 ynpasienus (I1K-12);

- CIOCOOHOCTh HACTpPaWBaTh YIPABIISIIONIME CPEJCTBA M KOMIUIEKCHI U OCY-
HIECTBIISATh UX PETJIAMEHTHOE IKCILTyaTallMOHHOE 0OCITY>)KMBAaHUE C UCIIOJIb30BAHUEM
COOTBETCTBYIOIIUX HHCTpYMEHTaNIbHBIX cpencTB ([TK-13);

- TOTOBHOCTh NPOU3BOJAUTh MHCTAUIALUIO U HACTPOUKY CUCTEMHOTO, MpH-
KJIAJTHOTO ¥ MHCTPYMEHTAJIBHOTO MPOTPAMMHOI0 O0ECIICYEHHsS] CUCTEM aBTOMAaTH3a-
uu 1 ynpasnenus ([TK-15).

B pe3ynbTaTe n3ydeHus TUCIUILIMHBI O0yJarOIIHIACS TOJKEH:

- 3HaTh APXUTEKTYPY COBPEMEHHBIX MPOMBIIUICHHBIX JIOKAJIbHBIX CETEH, UX
XapaKTepUCTHKU 1 o0nactu npumenenus (s [1K-8);

- 3HaTh TEXHUYECKOE, IPOTPAMMHOE U aJITOPUTMUIECKOE 0OCCIICUCHHE OCHOB-
HBIX BUJIOB ITPOMBIIIJICHHBIX JIOKAIBHBIX ceTedt (s [1K-12);

- YMETh BBIOMpATh COBPEMEHHBIE TEXHUUYECKUE CPEJICTBA MPOMBIIUICHHBIX JIO-
KanpHbIX cereit (ms [1K-8);

- YMETb BBINOJHATh KOHQUTYPUPOBAHUE U HACTPOUKY OCHOBHBIX BHJIOB IPO-
MBIIIICHHBIX JOKaIbHbIX ceTert (mrs [1K-12, ITK-13, ITK-15);

- BJIAJICTh HAaBBIKAMU OpPraHU3AllMU IEpPEJayu AAaHHBIX MEXIYy YCTpOHCTBaMU
aBTOMATU3WPOBAHHBIX CHCTEM YIIPABJICHUS TEXHOJOTMUYECKHMH IPOIECCAMH Ha OC-
HOBE IPUMEHECHHMS TPOMBIIIICHHBIX JOKaIbHBIX ceTer (s [TK-12, TTK-13);

- BJIaJICTh HABBIKAMU MO KOH(UTYPUPOBAHUIO U HACTPOMKE OCHOBHBIX BUJIOB
IIPOMBIIIICHHBIX JOKAIBHBIX ceTer (s [TK-15).

NupukaTtopsl U NECKPUNITOPHI YaCTH COOTBETCTBYIOIIEH KOMIIETCHIIUHU, (HOp-
MUPYEMOH B MPOIECCe U3YUYCHUS TUCHUIUINHBI «IIpOMBIIITIEHHBIE TOKAJIBHBIE CETH,
OIICHUBAIOTCS MPHU MOMOITU OIICHOYHBIX CPEJICTB.

[Tnanupyemblie pe3ynabTaThl 00ydeHus Mo AucuuIUinHe «[[poMbIluIeHHbIE TOKaTbHBIE CETH,
uHIUKaTopel nocTtmkeHus kommerenuui [TK-8, ITK-12, TIK-13, T1K-15, nepeyeHs 01IeHOUHBIX

CpeicTB
Ne | Konx mHauka- HanmenoBanue Kon nnanupy- [Inanupyemsle | HaumenoBanue
n/m TOpa JOCTU- HHJUKATOpa n0- €MOT'0 pE3yJib- PE3YJIbTATHL 06y- OLICHOYHBIX
JKECHHUSI KOM- CTHXXCHUA KOMIIC- Tara O6y‘-IeHI/I5[ YCHU CpCaAcCTB
NETCHI NN TCHIIUHU
1. NA-1pks 3uate:  apxurektypy | 3 (UA-1pk.s) 3HaerT: TIPUHIUTIBL Bonpocer s
COBPEMEHHBIX  HpO- MOCTPOCHHUS  COBpE- | CAaYH 3a4eTa
MBIIUICHHBIX JIOKAJb- MEHHBIX  HPOMBIIL-
HBIX CETe, X Xapak- JICHHBIX  JIOKAJIBHBIX
TEPUCTUKU M 00JaCTH cereil, UX XapakTepH-
MIPUMEHEHHS CTHKH W  objactu
MIPUMEHEHHUS
2. WN-21k-g YMeTh: BeiOupats | Y (U-2px.8) YMeeT: MpuMeHsTh Ha Bompocer s
COBpPEMEHHbIE TEXHU- MPaKkTHKe METOJUKH | ClIaud 3a4yera
YEeCKUE CPENCTBA IPO- BBIOOpa  COBpEMEH-
MBIIIICHHBIX JIOKAJIb- HBIX TEXHHUYECKUX
HBIX CeTei CpE/CTB MPOMBIII-
JEHHBIX  JIOKAIBHBIX
ceteit
3. WNJI-3k-s Bnaners:  meromamu | B (MI-3pk.g) Bnaneer: npakrtuue- Bompocer s
aHA/lM3a, TIOUCKA H CKHMH HaBBIKAMH | CIIa4H 3a4eTa




BBIOOpa CpEICTB TeX-
HHYECKOTO M IIPO-
rpaMMHOTO obecreue-
HUSL TPOMBIIIICHHBIX
JIOKQJIbHBIX ceTel

aHanM3a, IIOUCKa U
BBIOOpa CPENCTB TEX-
HHYECKOTO M  TIpo-
rpaMMHOTO  obecre-
YeHHs TPOMBIILICH-
HBIX JIOKANBHBIX Ce-
Tel

N-1hk12 Buath: Texuuueckoe, | 3 (MIO-1pk.10) 3HaeT: TEXHHUYECKOE, Bonpocer s
MPOrpaMMHOE U aJro- MPOrPaMMHOE U ajro- | CAa4u 3a4era
puTMHUYecKoe obecrie- puTMHYeckoe — obec-

YeHHEe OCHOBHBIX BH- MeYeHHEe  OCHOBHBIX

JIOB  TIPOMBINUICHHBIX BHUJOB  MPOMBIIICH-

JIOKAJBbHBIX ceTeit HBIX JIOKaJdbHBIX Ce-
Tel

UI-25k.12 Ymers:  peanuzoBath | Y (UA-2pk.10) YMeer: o0ecrneyuTh Bompocer s
nepenavy JTAHHBIX Ha TpaKTUKE Tepefa- | CAadu 3adera
MEXIy YCTpOWCTBAMH 9y JaHHBIX MEXIY
ABTOMAaTH3MPOBAHHBIX YCTPOHCTBAMH ~ aBTO-

CHUCTEM  yTIPaBIICHUS MaTH3HPOBAHHBIX

TEXHOJOTUICCKIMK CHCTEM  YIpaBJICHUS

mporieccaMi Ha OCHO- TEXHOJOTUICCKIMH

BE MPUMEHCHHUS IMPO- mpoleccaMu Ha OCHO-

MBIIIJICHHBIX  JIOKaJIb- BC IPUMCHEHUS IPO-

HBIX CEeTeH MBIIIJIEHHBIX JIOKAJb-
HBIX ceTel

WUI-3nk.12 Bnaners: uaBeikamu | B (MI-3pk.12) Bnageer: npaktuue- Bompocer s
opraHuzanuu mnepea- CKUMHU HaBBIKAMHU | CIa4M 3a4yeTa
Yl JAHHBIX = MEXIy OpraHU3aIlNH Tepena-

YCTPOWCTBAMH  aBTO- Yl JAHHBIX MEXIy
MaTH3HPOBAHHBIX CH- YCTPOHCTBAMH  aBTO-
cTeM YIpaBICHUS MaTH3HUPOBAHHBIX
TEXHOJIOTUICCKIMH CHCTEM  YHIpaBJICHUS
mporieccaMi Ha OCHO- TEXHOJOTUICCKIMH
BE MPUMEHCHHS IIPO- mpoleccaMu Ha OCHO-
MBIIIJICHHBIX  JIOKaJIb- BC IPUMCHEHUS IPO-
HBIX CEeTeMH MBIIIJIEHHBIX JIOKAJIb-

HBIX CeTel

N-1nk13 Buare: npuHmunel u | 3 (MI-1pk.13) 3HaeT: TPUHIUIBL | Bomnpockr ansa
METOJ[bl OpTaHU3AIUH METOJIbI OpPTaHM3AlMK | CIIA4M 3ayeTa
nepeaayn JAHHBIX nepeaayn JAHHBIX
MEXIy YCTPOWCTBAMH MEXIy YCTPOUCTBAMH
ABTOMATH3HPOBAHHBIX ABTOMATH3HPOBAHHBIX
CHUCTEM  yTIPaBIICHUS CHCTEM  YIpaBJICHUS
TEXHOJIOTUIECKHUMH TEXHOJOTHICCKIMH
mporieccaMi Ha OCHO- poIrieccaMy Ha OCHO-

BE MPUMEHCHHUS IPO- BE TPUMEHEHUS IMPO-
MBIIIJIEHHBIX  JIOKAIIb- MBIIIJIEHHBIX JIOKAJIb-
HBIX ceTeu HBIX CeTel

WNI-21x.13 YmeTs: BoITOJHATE | Y (MJI-2px.13) YMeeT: IpuUMEHATh Ha Bonpocer  nmnst
KOH(pHUTYpUPOBAHHE OpPaKkTUKE METOIUKU | CIadyd 3a4era
OCHOBHBIX BHJIOB KOH(UTYpPHUPOBAHHUS
MIPOMBIILICHHBIX  JIO- OCHOBHBIX BUIOB
KaJIbHBIX CeTeH MIPOMBINIICHHBIX  JIO-

KaJbHEBIX CEeTeH

N-3mk-13 Bnaners: uaBbikamu | B (MI-3pk.13) Bnageer: npakrtuue- Bompocer s

OpraHu3alluy Iepe/a- CKHMU HaBBIKAMHU | CIa4M 3a4yeTa

Yl JTAHHBIX  MEXIy
yCTpOMCTBaMH  aBTO-
MaTU3UPOBAHHBIX CHU-
cTeM YIpaBJICHUS
TEXHOJIOTUIECKIMH

mporieccaMi Ha OCHO-
BE TNPUMEHEHUS MpPO-

OopraHmsanuvu nepena-
Yd JaHHBIX B 1PpO-
MBIIIJICHHBIX JIOKaJlb-
HBIX CETAX




MBIIIJICHHBIX JIOKAJIb-
HBIX CeTeu
10. | U-1pk.1s 3uath: Meronbl HacT- | 3 (MO-lpk.1s) 3HaeT: METOALl HACT- Bompocsr mis
pOHKM TPOrpaMMHBIX POMKM NpPOrpaMMHBIX | CIa4yM 3a4era
)5 TEXHUYCCKHUX )51 TEXHUYCCKUX
CpPEACTB NPOMBIIUICH- CpenCTB MIPOMBIIII-
HBIX JIOKAJILHBIX CETEH JICHHBIX JIOKAJIBHBIX
cereit
11. | UI-2pk.15 VMmeTs: BoIIONHATE | Y (MJI-2px.15) VYMeer:  BBINOJHATH Bonpocer  mms
HACTPOMKY IIporpam- HacTpPOMKy IIporpam- | clayu 3adera
MHBIX U TEXHHYCCKUX MHBIX U TCXHHUYCCKUX
CpCACTB MMPOMBIIIICH- CpC€aCTB MMPOMBIII-
HBIX JJOKAIbHBIX CceTell JICHHBIX JIOKAJIBHBIX
cereit
12. | U-3nx.1s Bnaners: mpaktuue- | B (MO-3pk.15) Bnageer: npaktuue- Bompocer s
CKUMH HaBbIKaMH CKUMU HaBbIKaMH caadyu 3a4yera
HAacCTpPOMKHU Mporpam- HacTpOMKH Hporpam-
MHBIX U TEXHHUYCCKUX MHBIX U TEXHHYCCKUX
CpPEACTB NPOMBIIICH- CpenCTB MIPOMBIIII-
HBIX JIOKAJILHBIX CeTel JICHHBIX JIOKAJIBHBIX
cereit
4. COAEP/ KAHUE JUCHUIIJINHBI
4.1. YueOHO-TEMaTHYEeCKHIi IJIaH
Ounas dpopma o0yueHust
KosanuyecTBO 4acoB
Homep KOHTAKTHOM pa0doThl ¢ penoiaBareieM
HaumenoBanue pasjgeJia,
PyGexx | pasgena, JlaGopa-
TEeMbI IMpakTHny.
TeMbI Jekuuu TOPHbIE
3aHATHSA
padoThI
1 Beenenue 1 - -
OCHOBHBIE NPUHLIUIBI OPTAHU-
3alMd  MPOMBIIUICHHBIX  JIO-
2 KaJIbHBIX CETeM B CHCTEMax 1
aBTOMAaTH3allMd TEXHOJIOTHYe-
PyGex 1 CKMX IIPOLIECCOB U IIPOU3-
BOJCTB
TexHuueckoe U IPOrpaMMHOE
3 o0ecrieyeHrne MPOMBIIIICHHBIX 2 - 2
JIOKAJIbHBIX CETeM
PyGexxHbIif KoHTposb Ne 1 - - 2
[IpoMbIIEHHBIE  JIOKAJIbHBIE
4 CETH HWYKHETO YPOBHS aBTOMa- 2 - -
TU3aIUU
Koutponnepusie  joKanbHBIE
5 cetu Modbus, Profibus, mpo- 2 - 4
PyGex 2 .
MBIIIEHHBINA Ethernet
[Ipumepsl opraHu3alnu IMpPo-
6 MBIIIJICHHBIX JIOKAIbHBIX ceTelt 2
B CHCTEMaX aBTOMAaTH3alliH B
MAIIMHOCTPOCHUH




\ Py6exxubiii KOHTpOJIb No 2

- - 2

Bcero:

10 - 10

3aounas popma o0yueHust

KoaunuecTBO 4acoB

Homep KOHTAKTHOM padoThl ¢ MpenojgaBarTejieM
HaumeHnoBaHue pa3ieJa,
pazneda, Jladopa-
TeMbI IMpakTuy.
TeMbl Jleknun TOPHbIE
3aAHATHA
padoThI
1 BBenenue 0,5 - -
OCHOBHBIC  TIPHUHIUIBI  OPraHU3alUU
9 MIPOMBIIIUICHHBIX JIOKAJIBHBIX CETCH B CH- 05
)

CT€Max aBTOMaTu3alMu TCXHOJIOTNYC-
CKHX IPOHCCCOB U ITPOU3BOACTB

Texnudeckoe u mporpaMmHoe obecreue-
HUE TPOMBIIUIEHHBIX JOKAJIbHbBIX CeTEeH

HpOMI)IIHJIeHHI)IC JJOKAJIbHBIE CC€THU HHK-

4 HETo YPOBHsI aBTOMAaTHU3allUU ) i i
KoHTposnepusie JIOKaJIbHBIE ceTu

5 Modbus, Profibus, mpombinuIeHHBIH 1 - 4
Ethernet
[Ipumepsl OpraHu3alui TPOMBIIUICHHBIX

6 JIOKAJIbHBIX CETEH B CHCTEMaxX aBTOMATH- - - -
3aIK B MAITMHOCTPOCHUH

Bcero: 2 - 8

4.2. Conep:kaHue JIEKIIMOHHBIX 3aHATHH

Tema 1. Beéeoenue
Henu u 3amaun gucturiiabl. OCHOBHBIC TIOHATHUS M OnpeAciieHus. Poib mpo-
MBIIIUICHHBIX JIOKAJIBHBIX CETel B PEIICHUM 3a/ad aBTOMATH3allMM W YIIPABJICHUS B
COBPEMEHHOM IMPOMBIIIUICHHOM ITPOM3BO/ICTBE.

Tema 2. OcnogHble NPUHUUNDBL OP2AHUZAUUN RPOMBLULTIEHHDBIX TOKATbHBIX CEmell 8
cucmemax agmomMamu3auiu MexHo102UdecKuUx nPpoueccos U nPOU3600Cme
Knaccudukanys U OCHOBHBIC XapaKTEPUCTHUKU ITPOMBIIUICHHBIX JOKAIbHBIX
cereir. Moaenb 1SO/OSI. Tomnosorust MPOMBIIIJICHHBIX CeTe. MeTOoAbl OpraHu3aluu
JOCTYyNa K JIMHUW CBSI3U W B3aUMOJICHCTBUS YCTPONCTB B MPOMBIIUICHHBIX JIOKAJb-
HBIX CETX.

Tema 3. Texnuueckoe u npozpammnoe odecneuenue npoMvluLieHHHIX
JIOKAJIbHbIX cemel
duznueckre KaHabl Mepejaynl JaHHBIX B MPOMBIIIJIEHHBIX JIOKAJIBHBIX CETAX.
OcHOBHBIC afmapaTHbIC CPEJICTBA MPOMBIIUICHHBIX CETEH: KOMMYTATOPhI, MapIIpy-
THU3aTOPBI, MMOBTOPUTENH, KOHIEHTPATOPhl. OCHOBHBIE WHTEP(PEHCH M MPOTOKOJIBI
nepeaadn JaHHBIX JOKaIbHBIX cerer: RS-232, RS-422, RS-485. TIpeobpa3oBatenu
uHTEPEHCOB.




Tema 4. Ilpomviuinennvle 10KaAAbHblE CEMU HUNCHEZO YPOGHA AGMOMAMU3AUUU
Cencopnsbie npombinimieHHbIe ceTu. CeTh ASI: Tomonorus, XapakTepUCTUKU 1
chepa npumenenust. HART-tipoTokoit: uHTepdeiic «TokoBas MeTiisy, XapaKTepUCTH-
KU U cepa MPUMECHEHUS.

Tema 5. Konmponnepnuwie noxkanvnvie cemu Modbus, Profibus,
npomviuinennwlit Ethernet
[Tpomernennas JiokanbHass cetb Modbus: ¢u3nuecknii, KaHaIBHBIA W TIPH-
KIagaHoH ypoBHHU. [IpombinuieHHas jokaimbHas cetb Profibus m ee moamdukarum.
dusnueckuil, KaHATBHBIN U pUKIaaHOW ypoBHU cetu Profibus. [Tapamerpsl u apxu-
TEKTypa CeTH MPOMBINUICHHBIH Ethernet.

Tema 6. prnepbl opcaHulauuu nPOMbLULIIEHHbIX JIOKA/IbHbIX cemeil 6 cucmemax
asemomamuslauuu 6 MAUUHOCMPOEHUU

CpaBHI/ITCHBHaH XApPAKTCPHUCTHKA OCHOBHBIX IIPOMBIINIJICHHBIX JIOKAJBHBIX CC-
TEH. OpFaHI/IBaHI/IH HpOMBIHIJ'IGHHOfI CETHU B JIOKAJILHOMW CHCTEME YIIPpaBJICHUA TCXHO-
JIOTHYCCKHUM IIPOOCCCOM MAIIMHOCTPOUTCIIBHOI'O ITPOU3BOACTBA. HpI/IMCHeHI/IC J10-
KaJIbHBIX CETEH B Pa3JINYHbIX YPOBHAX aBTOMaTHBHpOBaHHOﬁ CUCTCMbI YIIPABJICHUA
mponcccom TepMOO6pa6OTKI/I. I/IHTGFpaHHH IIPOMBINIJIICHHBIX JIOKAJIBHBIX ceTemn ¢
BCPXHHUMH YPOBHAMHU HpOMBIIHJIGHHOﬁ dBTOMAaTHU3alluu.

4.3. JlabopaTopHbIe 3aHATUSA

Hopmarus Bpemenu, yac.
Homep HaunmeHnoBanue .
HaumeHoBanue 1abopaTopHoii
pasaeia, pasaeaa, paGoThI Ounasn 3aounas
TeMBI TeMBbI ¢popma ¢popma
o0yyeHusi | oOydeHHH
TexHnueckoe u Kondurypuposanue OPC ceppepa
POrpaMMHOE 2 4
3 obecrnieveHue mpo-
MBIIIEHHBIX JIO-
KaJIbHBIX ceTelr Py6e)KHI>II71 KOHTPOJIb Ne 1 2 -
KonTponnepusie N3ydyeHne npuHIMIIOB OpraHU3aluu
JIOKaJIbHbIE CeTU | U pabOTHl MPOMBIIIIEHHON JOKab- 9 9
Modbus, Profibus, | Holi ceT Ha OCHOBE MPOTOKOJIA
IPOMBIIICHHBIH Modbus RTU
5 Ethernet HccnenoBanue paboThI MPOMBIIII-
JICHHOM CceTH nepeayuu JaHHBIX C 2 2
HCIIOJIb30BAHUEM IIPOTOKOJIA
Modbus TCP
Py6exub1it KoHTpoab Ne 2 2 -
Bcero: 10 8

4.4, KonTpoabHas padora (114 3204H0i GopMbl 00yueHHs)

OOyuatomuecs 3a049HONW (OpMBI OOYYEHUS BBITIOJIHSIOT JIOMAITHIOK KOH-
TPOJIbHYIO paboTy. 3aanust i1 KOHTPOJIHHOM pabOThl U yKa3aHUsS MO UX BBITIOJIHE-
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HUIO COJIEpKaTCs B METOJMYECKUX yKa3zaHusix [l], mpuBelneHHbIX B pazjaene 8. B
paMKax KOHTPOJIbHOM paboThl 00ydYaroluecs BBINOIHSIOT pa3padoTKy pedepara 1o
TEMaTHUKe, MPUBEJICHHON B METOIMYECKUX YKA3aHUSX.

5. METOANYECKHUE YKA3AHUA JJIS1 OBYUYAIOINUXCA
11O OCBOEHUIO JUCHUMIIVINHBI

[Ipu mpociymMBaHUU JIEKIIUH PEKOMEHIYeTCS B KOHCIEKTE OTMEuYaTh BCE
Ba)XHbIE MOMEHTHI, Ha KOTOPBIX 3a0CTpsieT BHUMaHHUE MpernojaBaTellb, B YaCTHOCTU
T€, KOTOpbIEC HAMPaBJICHBI HA KAYECTBEHHOE BBHIMIOJIHEHHUE COOTBETCTBYIONIEH JTabopa-
TOPHOU PabOTHI.

[IpenogaBaTeneM 3aruIaHUPOBAHO UCTIOIB30BAHNUE MPU YTEHUU JICKIUN TEXHO-
jgoruu yuyeOHou auckyccuu. [loatoMy pekoMeHyeTcsi GuKCHUpOBaTh i ce0sl MHTe-
pPECHBIE MOMEHTHI C IEJIbI0 UX aKTUBHOTO OOCYXKICHHS Ha JUCKYCCUU B KOHIIE JICK-
1107078

JIaGopatopHble 3aHATHUS MPOBOAATCS B TPAJAULMOHHOW ayJIuTOpPHOU (opme.
JlabopaTopHble pabOTHl BBITIOJHSIOTCS Ha 0a3e y4eOHBIX JTaOOPATOPHBIX KOMILICK-
COB.

3a50roM KaueCTBEHHOT'O BBINOJIHEHHUS J1a00pAaTOPHBIX paboT SIBISETCA CaMo-
CTOSATEIbHAS MOATOTOBKA K HUM HaKaHyHE IIyTEM MOBTOPEHUS MaTEPHUAIOB JICKLIUH.
PexkoMenayeTcss moAroTOBUTh BOMPOCHI 10 HESCHBIM MOMEHTaM M OOCYAHUTH HX C
npenojaBaresieM B Havalie 1abopaTopHO pabOTHI.

[IpenonaBareneM 3aljlaHUPOBAHO MPUMEHEHHE HA JIA0OPATOPHBIX 3aHSITHUSIX
TEXHOJOTHIA Pa3BUBAIOIIEHCS KOONIEPAIlMU, KOJUIEKTHBHOTO B3aUMOACHCTBUSA, pa30o-
pa KOHKpETHBIX cuTyanuid. [103ToMy mpuBETCTBYETCsSI TPYNIOBONH METOJ BBITIONHE-
HUS JTa0OpaTOPHBIX Pa0OT U 3aIUTHI OTUYETOB, a TAK)KE B3aMMOOIIEHKA M O0CYKICHHE
PE3yNbTATOB BBIOJIHEHUS JIA0OPATOPHBIX PadoT.

JUis TEeKyLIEro KOHTPOJIsl yCIIeBaeMOCTH 0 04HOM (hopme 00yueHus npenoja-
BaTeJIEM HUCIOJB3YeTCsl OalNIbHO-PEUTUHIOBasl CUCTEMa KOHTPOJSI M OLEHKU aKaje-
MUYECKOW aKTHUBHOCTH. [103TOMY HAcCTOATEIBHO PEKOMEHYETCs TIIATEIbHO Ipopa-
OaTbIBaTh MaTepuajy AMCLUUIUIMHBI [P CAMOCTOSITENIbHOM paboTe, yd4acTBOBAaTh BO
Bcex (hopmax 0OCYKIEHHUS U B3aUMOJCHCTBUS, KaK Ha JIEKIUSIX, TaK U Ha JIabopaTop-
HBIX 3aHATHAX B LIEJSAX JyYIIEro OCBOGHUS MaTepHualia U MOJyuyeHUsl BbICOKOM OlleH-
KU IO pe3yJIbTaTaM OCBOEHUS AUCLHUIIINHBI.

BrimonHeHne caMOCTOATENBHONW pabOThl MOAPAa3yMEBAET CAMOCTOATEIHHOE
W3yYCHHE Pa3/esiOB TUCIUIUIMHBI, MMOATOTOBKY K JIA0OpAaTOPHBIM 3aHSATHSM, K PY-
OCXKHBIM KOHTPOJISIM (IU1sl 00ywaromuxcsi o4Ho (opMbl OOyUEHHsI), BBINIOJHEHUE
KOHTPOJIbHOM paboThl (11 00yvaroumxcsi 3a04HOM (HopMbl 00yUYeHHUs), TOJATOTOBKY
K 3a4€ry.

PekoMenayemasi TpymOE€MKOCTh CaMOCTOSTEIBHONW paboThl TMpEICTaBiICHA B
Tabnuie:
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PexoMeHAyeMblii pe:KUM CaMOCTOSITEIbHOU padoThl

Pexomenayemas
TPYA0EMKOCTh,
HanmenoBanue akaj. yac.
BH/IA CAMOCTOSITeILHOI PadoThI Ounas 3aounas
dopma dopma
o0yyeHusi | o0y4eHust

CamocTosiTeJIbHOE M3yYeHHe TeM TN CIUIIIUHbI: 60 56
AKTHBHOE 000pYyJOBaHUE MPOMBINUICHHBIX JIOKAJLHBIX CETCH 10 9
Opranuzanus nepeadn JaHHBIX Ha OCHOBE uHTepdericoB RS-232, 10 9

RS-422, RS-485

OcHoBsl crangapta OPC 10 9

[IpombiieHHas gokanbHas cetb CAN 10 10

[IpomblLIeHHas JokanbHas cetb Profibus 10 10
BecnpoBOIHbIE JTOKATbHBIE CETH 10 9
IHoaroroBka K 12a00pATOPHBIM 3aHATHAM (110 2 Yaca HA KAKAYI0 6 6

J1abopaTopHYI0 padory)
IMoaroroBka Kk py0e:KHBIM KOHTPOJISAM (10 2 4yaca HA PyOesKHBbIH 4 )
KOHTPOJIb)

BbinosineHNe KOHTPOJILHON PadoThl - 18

IloAroToBKa K 3a4eTy 18 18

Bcero: 88 98

6. ®OH/I OLIEHOYHBIX CPEJICTB
JUISI ATTECTALIMA MO JUCHMUILIAHE

6.1. IlepeyeHb OLIEHOYHBIX CPEACTB

1. BannpHO-peUTHHTOBAs CHCTEMa KOHTPOJIS M OIIEHKH aKaJeMUYeCKOW aKTHB-
HocTH oOyyaromuxcs B KI'Y (ayig ounoit popmel 00yueHus)

2. KonTposbHas padota (1151 3a04HOM (HOpMBI O0yUEHUS )

3. OTueTsl 00yUaromUXCs 10 Ja00OpaTOPHEIM paboTam

4. bank 3a1aHui U BOIIPOCOB K pyOekHbIM KOHTpoJiAM Ne 1, No 2 (mu1st ouHoOi

bopmbl 00yUEeHUS)
5. bank 3aanuii ¥ BOIIPOCOB K 3a4ETY

6.2. Cucrema 02/ JIbHO-PEHTHHIOBOI OlEHKH
patoThl 00y4YAOIIUXCA N0 TUCHUIINHE

Ounas dpopma o0yueHust

No | Hammenosa-
Conepxanue
HUE
1 | Pacnpenene- Pacnipenenenne 6aios
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HUEe 0aJTOB Bun IToce- | Bemonnenne u | Py0Oex- Py6ex- 3auér
3a cCeMEeCTphl | y4eOHOUl | mIeHue 3alIUTa OTYE- | HbIM KOH- | HbIA KOH-
110 BUJIaM paboThHI: | JeKIui | TOB 1o Jlabopa- | Tposb Nel | Tposab Ne2
yueOHo pa- TOPHBIM pado-
OOTBI, CPOKH Tam
caauu y4eo-
HOM pabOThI bab-
(1oBOASITCS Has o 15 o 15 o 20 Jo 20 Jo 30
10 cBenenns | OHCHKA:
063;:;:0];3 [Mocne [Mocne
;J[lepBOM 5 nexkuuit | 3 maboparop- BPITIOJHE= | BRIIOMIHE-
y4eGHOM Hprme- mo 3 HbIe paboThI MO s 1o A 3-3
samsram) YaHUS: Saia 5 GalLIoB J'Ia60p21— na6opav—
TOPHOM TOPHOM
paboThI paboThl

Kpurepuii nepecuera
0aJJIOB B TPaJAUIIMOH-
HYIO OIIEHKY 110 UTOramM
paboThI B ceMecTpe U
3ayeTa

60 1 MeHee 0aIIOB — HE 3a4ET;
61...100 — 3auér;

Kpurepuu gomycka k
POMEKYTOYHOM aTTe-
CTalllH, BO3MOXXHOCTH
HOJIy4EeHHUsl aBTOMAaTHYe-
CKOro 3auera (dK3ame-
HAIIMOHHOH OLICHKH) IO
JUCLIUIINHE, BO3MOXK-
HOCTb MOIy4eHus 00-
HYCHBIX 0aJIJIOB

s nomycka K IpOMEXYTOYHOM aTTecTalluy MO JUCLUILINHE
o0yyaroIuics JODKEeH HaOpaTh 10 UTOraM TEKYLIEro U pyOexHo-
ro KoHTpoJiel He MeHee 51 Oamra. B ciydae ecnu oOydaromuiics
HaOpan MeHee 51 Gaiuia, TO K aTTECTALIMOHHBIM MCIIBITAHUSM OH HE
JIOITYCKaeTCsl.

Jis nonydeHus 3adera 0e3 MPOBEAEHUS MPOLELYPhI MpoMe-
KYTOUHOHM arrecTaluu oOydarleMycss HeoOXoauMo HalpaTh B
XOJIe TEKYILEro M pyOeKHbIX KOHTposel He MmeHee 61 Oamta. B
3TOM Cllydae UTOI OaJJIbHOM OLIEHKH, IoJlydaeMoi oOydaromumcs,
OTIpeJIeNIAeTCsl 0 KOJMYECTBY OayuioB, HAOpaHHBIX UM B XOJie Te-
KylIero u pyoexHsix KoHTposied. [lpu sToM, Ha ycMoTpeHue mnpe-
noJjiaBaTensi, OayulbHask OLEHKA 00Yy4aroLIerocss MOKeT ObITh MOBBI-
II€Ha 3a CYET MOJIYYEHUs JOMOTHUTEIbHBIX OaJlsIOB 3a aKaJeMuye-
CKYIO aKTUBHOCTb.

OOyyaromuiicsi, UMEIOLINI TpaBO Ha IMOJIyY€HUE OLIEHKH Oe3
IIPOBEJIEHUS MPOLEAYPHI MPOMEKYTOUHON aTTECTALlUU, MOKET IO-
BBICUTh €€ IIyTeM CJlayl aTTeCTAllMOHHOTO HCIbITaHus. B ciydae
MOJTy4eHHs 00yJarolMMCs Ha aTTecTallMOHHOM HcnblTanuu 0 6ai-
JIOB WUTOT OaJIbHOW OLIEHKH I10 JUCLUIUIMHE HE CHUXKAETCS.

3a akaJeMMUYECKYI0 aKTMBHOCTb B XOJE€ OCBOEHUS IJUCLMILIN-
HbI, y4acTue B yueOHOM, Hay4YHO-UCCIEeI0BATENbCKOM, CIOPTUBHOM,
KYJIbTYPHO-TBOPUECKOM M OOILIECTBEHHON JEsTeNbHOCTH 00yyaro-
IeMycsi MOTYT ObITh HA4MCIIEHBI TOMOJIHUTEIbHBbIE Oaybl. Mak-
CHUMaJIbHOE KOJIMYECTBO JOIMOJHHUTEIbHBIX OallIOB 3a aKajeMuye-
CKYIO aKTUBHOCTB cocTasisieT 30.

OcHoBaHMeM Ui MOJyYEHHsI JTOTIOJIHUTENbHBIX OaJIJIOB SIBIIS-
I0TCSL:

- BBINOJHEHHWE JAONOJHUTENIBHBIX 33JaHUNA 10 AMCLMILIUHE,
JIOTIOJTHUTEJbHBIE OAJUTBI HAUMCIISIFOTCS MPENO01aBaTeNeM;

- ydJacTde B TEYeHHE ceMecTpa B Yy4eOHOH, Hay4dHO-
HCCTIE0BATENIbCKOM, CIMOPTUBHOM, KYJIBTYPHO-TBOPYECKOH MU 00-
1iecTBeHHOM aearenbHocTy KI'Y.
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4 | ®opmbl U BUJIBI YIECOHOU B cayuae ecnm K NpOMEXKYTOYHOM aTTeCTalluu (3a4eTy)
paboThI U1 HEYyCIeBa- HaOpana cymma MeHee 51 Oamna, oOydaromemycsi HEOOXOAMMO
I0MKX (BOCCTaHOBUB- HaOpaTh HEAOCTAIOIIEe KOIMYECTBO OAIIOB 32 CYET BBIIOJHEHHS
MIMXCS HAa Kypce o0yde- | JOMONHUTEIbHBIX 3a/IaHUM, 10 KOHIIA MOCIeIHEeH (3aueTHON) Hene-
HUs) 00yJaronuxcs I | JIn ceMecTpa.

MMOJIY4YCHHA HEAOCTAr0- .HI/IKBI/II[aLII/ISI AKaJJCMHUYCCKUX 321l[0JI)KCHHOCTCfI, BO3HHKIIHUX
11070, ¢ 0aJI0B B KOHIIC H3-3a pa3HOCTHU B y‘le6HI>IX [IaHax IIpyu 1epeBOJAC NI BOCCTAHOB-
ceMeCcTpa JICHUH, NPOBOJUTCA IIYTEM BbIIIOJIHCHUA HJOIIOJHUTCIIBHBIX 3ala-

HUH, popMa 1 00beM KOTOPBIX ONPEAEIAETCS MPernoiaBaTesieM.

6.3. IIpouenypa oneHMBaHUA Pe3yJbLTATOB OCBOECHUS JUCITUTIIMHBI

B xadectBe pyOeKHBIX KOHTPOJIEH UCHONB3yeTcs Takas popma, Kak codeceno-
BaHue. 3a/laHus 175 pyOeKHBIX KOHTpPOJIEH cocToAT u3 4-X BonpocoB. Ha moaroros-
Ky OTBETOB IIPHU pyOeKHOM KOHTpPOJIE 00yUaromemMycs OTBOAUTCS Bpems He meHee 30
MUHYT.

1o pe3ynbraTram cobeceoBaHus MpENoOAaBaTelb OLICHUBAET B OajljlaX MOJHOTY
U TMPaBUWIBHOCTh OTBETOB OOydaromierocs. MakcUMalbHOE KOJIMYECTBO OailioB 3a
Ka)KJIBI BOIIPOC — O.

[IpenonaBatenb 3aHOCUT B BEAOMOCTh y4€Ta TEKYIIEH yCIEBAEMOCTH PE3YJib-
TaThl pyOEKHOI0 KOHTPOJISL KaXK10r0 00y4aronierocs.

Hrorosas arrecrauus paboTsl oOydaromuxcs no aucuurimie «lIpoMelnuieH-
HbI€ JIOKAJbHBIE CETW» MPOU3BOJUTCA MO OWIIeTaM, COJAEpKAIlMM JBa Bompoca. 3a
Ka)K/IbIM PaBWIIbHBINA OTBET 0Oyvaromuiicsa noiayyaet 15 6amios. Bpems, otBogumoe
oOyyaroiemMycsi Ha TOJATOTOBKY M YCTHBIM OTBET, COCTaBJsieT | acCTpOHOMMYECKUIA
yac.

Pe3ynpraTel 3aué€Ta 3aHOCITCS MPENOJAaBaTeNIEM B 3a4ETHYO BEJOMOCTb, KOTO-
pas craercs B OpraHU3alMOHHBIN OTAENI UHCTUTYTa B J€Hb 3a4€Ta, a TAKKE BHICTAaB-
JISIFOTCSL B 3a4ETHYIO KHMKKY 00y4arolerocs.

6.4. IlpuMepbI OLIEHOYHBIX CPEICTB IS PyOe:KHBIX KOHTPOJIeil U 3a4éTa
6.4.1 [IpumMepHBIii CIUCOK BONMPOCOB K 3a4eTy

1. Poib mpOMBINIJIEHHBIX JOKAJBHBIX CETEH B PEIICHUH 3a7a4 aBTOMAaTH3alluU
Y yIpaBJIEHUS B COBPEMEHHOM MPOMBIIIICHHOM TIPOU3BOICTBE.

2. Knaccudukanusi npOMBIIIIIEHHBIX JIOKATBHBIX CETEH.

3. OCHOBHBIE XapaKTEPUCTUKHU MTPOMBIILICHHBIX JIOKAIbHBIX CETEH.

4, Xapakrepuctuka mojaenu 1SO/OSI.

5. Tonosorust MpOMBIIIJIEHHBIX CETEM.

6. Meroapl opraHuzaluu JOCTYNMa K JIMHUM CBSI3U U B3aUMOJICUCTBUS
YCTPONCTB B MPOMBIIIJICHHBIX JTOKAIBHBIX ceTsax: metoq MASTER-SLAVE.

7. Meronpl opraHu3anuy JOCTyIla K JIMHUM CBSI3M M B3aUMOJECHCTBUS
YCTPOMCTB B MPOMBIIUIEHHBIX JIOKAIbHBIX ceTsax: Metogq CSMA/CD.
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8. Meronpl opraHuzanuu J0CTyna K JMHUM CBA3M W B3aWMOJACWUCTBHUA
YCTPOMCTB B IMIPOMBIIIJIEHHBIX JIOKAJIbHBIX CETSAX: METOJ HA OCHOBE Iepelayu MapKe-
pa.

9. Buapl pusnueckux KaHajaoB MEPENayd JaHHBIX B MPOMBIIUIEHHBIX JIOKAJIb-
HBIX CETSIX.

10. OcHOBHBIE anmnapaTHbIe CPECTBA MPOMBIIUIEHHBIX CETEH: KOMMYTAaTOPBI,
MapLIpyTU3aTOPbI, TIOBTOPUTENIN, KOHIIEHTPATOPBI.

11. OcHoBHBIE XapakTepucTuKu uHTepPeiica RS-232.

12. OcHoBHBIE XapakTepucTuku uHTepderica RS-422.

13. OcHoBHBIE XapakTepucTuku uaTepderica RS-425.

14. TIpeoGpa3zoBatenn HHTEPPEHCOB.

15. CeHCOpHBIE TPOMBIIIJICHHBIE CETH.

16. Cetp ASI: Tononorusi, XapakTepucTUKU U chepa MPUMEHEHUS.

17. HART-npoTokoi: uHTEpdEhCc «TOKOBask METIsH», XapaKTePUCTUKH U cdepa
IPUMEHEHUS.

18. IpombinuienHas sokanbHas cetb Modbus: apxutekTypa, XapakKTepUCTHKH
U cepa MpUMEHEHHUS.

19. TlpomeinuieHHas TokanbHast ceth Profibus: apxurekrypa, xapakrepuctuku
U cepa MpUMEHEHHUS.

21. Moaudukaruu nokaneHoi cetu Profibus u chepa ux npumenenus.

22. TlapameTpsl U apXUTEKTypa CETH MPOMBINUICHHBIH Ethernet, ee mpumene-
HUE.

23. becripoBOAHBIE JIOKAJIBHBIE CETH.

24. CpaBHUTENbHAS XapaKTEPUCTHKA OCHOBHBIX MPOMBIIIICHHBIX JOKATbHBIX
CETEN.

25. VHTerpanus MpOMBIIUIEHHBIX JOKAJIBHBIX CETEH C BEPXHUMHU YpPOBHSIMHU
IPOMBIIIIEHHON aBTOMAaTU3aL1u.

6.4.2 IlepeyeHb BONPOCOB codece10BaHNS sl Py0e:KHOr0 KOHTpoast Nel

1. Posib TpOMBITIUICHHBIX JIOKAJIBHBIX CETEH B PEIICHUH 3a/1ad aBTOMAaTU3AINH
Y YIPaBJIEHUS B COBPEMEHHOM MPOMBIIIUIEHHOM TIPOU3BOJICTBE.

2. Knmaccudukarys mpoMBIIIICHHBIX JIOKAJTBHBIX CETEH.

3. OCHOBHBIE XapAKTEPUCTUKHU MTPOMBIIIJICHHBIX JIOKAJIBHBIX CETEH.

4. Xapakrepuctuka mojaenu ISO/OSI.

5. Tononorus MpOMBIIUIEHHBIX CETEM.

6. Mertoapl opraHuzaluu JO0CTyNa K JMHUW CBSI3U U B3aUMOJICUCTBUS
YCTPOMCTB B MPOMBIIIUICHHBIX JJOKaJbHBIX ceTsax: Metog MASTER-SLAVE.

7. Meronpl opraHu3anuy JOCTyIlAa K JIMHUM CBSI3M M B3aWUMOJECHCTBUS
YCTPOMCTB B MPOMBIIIUICHHBIX JIOKAIbHBIX ceTsax: Metogq CSMA/CD.

8. Meroapl oOpraHuzanvu JAOCTylla K JIMHUM CBA3M W B3aUMOJCHCTBUS
YCTPOMCTB B MPOMBIILICHHBIX JIOKAJIBHBIX CETSIX: METOJl HA OCHOBE Mepe/iadyd MapKe-

pa.
9. Buapl pu3mvecKkux KaHAJOB Mepeladd TaHHBIX B TMIPOMBIIIICHHBIX JIOKAJb-
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HBIX CCTAX.

10. OcHOBHbIE amnmapaTHbIE CPEICTBA MPOMBIILIEHHBIX CETe: KOMMYTaTOpHI,
MapuIpyTU3aTOPbl, TOBTOPUTEIH, KOHLIEHTPATOPHI.

6.4.3 [lepeyeHb BONpPOCOB codece10BAHMS /ISl Py0e:KHOT0 KOHTPOJIst Ne2

. OcHOBHBIE XapakTepucTuku uurepgeiica RS-232.
. OcHOBHBIE XapakTepucTuku unrepgeiica RS-422.
. OcHOBHBIE XapakTepucTuku uurepgeiica RS-425.
. [IpeoOpazoBarenu uHTEpPeicoB.
. CeHCOpHBIC TPOMBITIIICHHBIC CETH.
. Cetb ASI: Tomonorusi, XapakTepucTUKH U cpepa MpUMEHEHUS.
HART-nipoTokom: xapakTepucTuku u chepa NpuMEeHEHHUS.

8. IlpombiniieHHas nokanbHas cetb Modbus: apxurekTypa, XapakKTepUCTUKA U
cepa NpUMEHEHHUS.

9. [MpombinuieHHas TokanbHas ceTb Profibus: apxuTekTypa, XapaKTepUCTHKH U
cepa NpUMEHEHHS.

10. Momudukanuu nokansHou cetu Profibus u chepa nx npumenenus.

11. TTapameTpsl U apXHTEKTypa CeTH MPOMBINUICHHBIN Ethernet, ee mpumene-

~N OOk W

HUE.
6.4.4 KoutposabHas padoTa /s 00y4yarommxcsi 3204Hoi popmbl 00yueHust

CryaeHTsl 3a04HON (HOpMBI OOYUEHHUSI BBIOIHSIIOT JTOMAITHIOI KOHTPOJIBHYIO
paboty. 3agaHus Il KOHTPOJIBHON pabOThl M YKa3aHUsS MO WX BBITTOJIHEHHUIO MPUBeE-
JIEHbI B METOJMYECKHX YKa3aHMUsSIX. B paMkax KOHTPOJBHON paOOTHI CTYICHTHI BHI-
MOJIHSIOT pa3paboTKy pedepaTa 1Mo TeMaTUKE, MPUBEACHHON B METOJUYECKUX yKa3a-
HUSX.

6.4.5 TecT A5 HeycneBaIOIIMX 00YYAIOIIMXCS

1. B 4uéM 3akitoyaroTcsi OCHOBHBIE MPEUMYIIECTBA LU(PPOBOro KaHajla CBS3U
repe]1 aHaJIO0TrOBbIM?

a) GoJbLIast MPOTSHKEHHOCTD JIMHUM CBSI3U

0) BbICOKas IOMEX0YCTONYUBOCTh

B) BO3MOXKHOCTh IepeJiaBaTh 3HAYCHHsI Cpa3y HECKOJIbKMX MapamMeTpoB OJHO-
BPEMEHHO

') BAPUAHTHI a, O, B

2. Kakue ypoBuu cereBoit moaenu 1SO/OSI onuceiBaet mpotokosn Modbus?

a) hU3UYECKUt

0) KaHaJIbHBIN

B) IPUKJIaTHON
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') BApUAHTHI a, O, B

3. Kakoii ypoenb Mmogenu OSI peanusyet unrepderic RS-485?

a) GU3UYCCKUIA

0) KaHaJIbHBIN

B) NIPUKJIaTHON

') BApUaHTHI a, O, B

4. KakoBa MakcuMasibHasi IPOTSXKEHHOCTH JIMHUM CBsI3U uHTEepderica RS-4857

a) 15m

6) 100m

B) 1200m

5. KakoBa MakcHUMallbHasi pa3HOCTb MMOTEHIIUATIOB MEXKIY JTUHUAMU «A» U «B»
unTepderica RS-485?

a) 5B

0) 10B

B) 12B

6. CKOJIBKO BEIyIINX YCTPOUCTB MOXeT ObITh Modbus cetu?

a)l

0) 2

B) 4

7. KakoBo ocHOBHOe Ha3zHaueHue crangaapra OPC?

a) yHupuKkauus uHTepdeiica B3auMoIeHCTBHS TPUKIAJIHBIX IPOrPAMM M amiia-
paTypHBIX CPE/ICTB

0) opraHu3zaisi BBO/Ia-BbIBO/Ia CUTHAJIOB

B) miepe1ada JaHHBIX B JIOKAIBHYIO CETh

8. Kak Ha3pIBaloTCs yCcTpOilCTBa, OOMEHHMBAIONIMECS JaHHBIMU B ceTH Modbus
TCP?

a) KimeHt u cepsep

6) MASTER u SLAVE

9. [Nouemy unTepdeiic RS-485 apiseTcs momynyrieKCHbIM?

a) MpYeM U Tiepeada MPOUCXOUT B Pa3HOE BpeMs

0) mpueM u nepeiaya NPOUCXOIUT B OJTHO TO TOXKE BPEMs

10. Kakoii u3 Tpex uHTephehHCcOB UMEET MEHBIIYI0 MPOTSHKEHHOCTh JIMHHUH
CBS3U

a) RS-485

0) RS-422

B) RS-232

6.5 ®oH/I OLIEHOYHBIX CPEICTB

[Tonuplit OaHK 3aMaHU IS TEKYIIETO, PyOEKHBIX KOHTPOJIEH U IPOMEKYTOU-
HOUW aTTECTALMU I10 JUCLUIUIMHE, TOKA3aTeNIN, KPUTEPHUH, IIKAJIBI OLICHUBAHUS KOM-
METEHINH, METOJIMYECKUE MATEPUaIbl, OTMPEICISIONTUE MPOIEAYPhl OIEHUBAHUS 00-
pa3oBaTeIbHBIX PE3YJIBTATOB, MIPUBEIACHBI B Y4€OHO-METOIUUECKOM KOMILJIEKCE JTUC-
LUIUINHBI.
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7. OCHOBHASA U JOIIOJHUTEJIbHASA YYEBHAS JIMTEPATYPA

7.1 OcHoBHas1 yyeOHas IUTEpPaTYpa
1. JlokanbHble BBIYUCIHUTENbHBIE CETU [DNEKTpOoHHBIM pecypc] / Uekmapes
H0.B. — M. : IMK Ilpecc, 2009. — Hoctyn u3 3bC «KOHCYNbTaHT CTYEHTA».

7.2 JlonoJiHUTEJIbHAS Y4eOHas1 JIuTepaTypa

1. OCHOBBI CETEBBIX TEXHOJIOTHH ISl aBTOMATU3alUM U YIPaBICHUS [DIeK-
TponHbl pecypc]|/ Ctpamys FO.IT. — M. : T'opnas kuura, 2003. — 111 c. — Joctyn u3
OBC «KoHCYNBTaHT CTyIEHTaY.

2. BeluncnuTenbHble CUCTEMbI, CETU U TEIEKOMMYHUKAIUH [ DJIEKTPOHHBIN pe-
cypc]: yueonuk / A.IL. [Tatubpatos, JL.II. I'yasino, A.A. Kupuuenko; oa pea. A.IL.
[IatubpaTtoBa. — M. : ®uHaHckl u cratuctuka, 2014. — Jloctyn u3z 9bC «Koncynb-
TaHT CTYJICHTa».

3. KomnproTepHOE yNpaBI€HHE TEXHOJIOTHYECKUM IPOIECCOM, IKCIEPUMEH-
TOM, 000pyI0BaHuEM [DnekTpoHHbIN pecypce] / Jlenncenko B.B. — M. : 'opsiuas nu-
Hus-Tenekom, 2013. — 584 ¢. — loctyn u3 ObC «KOHCYJIBTaHT CTYICHTaY.

8. YHUEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIIUXCSI

1. Coponos H.b., JImutpueBa O.B. [IpoMbIlieHHBIE JOKAJIbHBIE CETH: METO-
JTUYECKUEe YKa3aHUs U 3aJaHus K KOHTPOJIbHOM pabote mo nucuuruiuHe «IIpomsbri-
JICHHBIE JIOKAJBHBIE CETH» JUIsl CTYJIEHTOB 3a04HOM (POpMbI OOyUEHHUsI HApPaBIICHUN
15.03.04, 27.03.04.— Kypran: KI'V, 2017.

2. CoponoB H.b., Heuspectasix M.B. Kondurypuposanue OPC cepsepa: me-
TOJAMYECKHE YKa3aHUs K BBHIMOJHEHUIO JA0OpaTOpHON paboThl MO AMCIHUILIUHE
«ITpoMbIIIEHHBIE JIOKAJBHBIE CETH» ISl CTYyAEHTOB HampasieHud 15.03.04,
27.03.04.— Kypran: KI'Y, 2017.

3. CoponoB H.b., HeusBecturix M.B. U3ydyenne npuHIMIIOB OpraHU3alluN U
paboThl MPOMBIIIICHHOW JIOKaJIBHOM ceTH Ha ocHOBe mpoTokoia Modbus RTU: me-
TOAWYECKHE YKa3aHHUS K BBITIOJIHEHUIO J1a0OpaTOpHOM pabOThl MO JUCHUIUIMHE
«ITpoMbIlIIEHHBIE JIOKAJBHBIE CETH» ISl CTYAEHTOB HampasiaeHu 15.03.04,
27.03.04.— Kypran: KT'Y, 2017.

4. CoponoB H.b., Heusecturix M.B. HccienoBanrie paboThl IPOMBITIIEHHON
CETH TIepeaur TaHHbIX C UCTOIb30BaHueM npoTokona Modbus TCP: meTonnueckue
yKa3aHUs K BBIMOJTHEHUIO JJa0OpaTOpHOW paboThl o nuctuiuinie «[IpombiiieHHble

JIOKaJIbHbIE CeTW» ISl CTyAeHTOB Hampasiienuil 15.03.04, 27.03.04.— Kypran: KI'Y,
2017.

9. UIHOOPMALMOHHBIE TEXHOJIOT'UH,
INPOI'PAMMHOE OBECIIEYEHHUE
N UHOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

1. OBC «Jlaupy»
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2. ObC «KoHCYIbTaHT CTYJEHTa»
3. OBC «Znanium.comy
4. «"apaHT» - ClIpaBOYHO-IIpaBOBasi CUCTEMA

10. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE
TV CHUILIAHBI

MarepuanbHO-TeXHUYECKOEe OOecreYeHUe M0 peaau3aluy JUCHUIUIMHBI OCY-
iecTBIsAeTCS B cooTBeTCTBUU ¢ Tpeboanus GI'OC BO no nanHoM 00pa3oBaTeIbHOM
IporpamMMme.

11. 151 CTYAEHTOB, OBYHYAIOIUXCH C HCITOJIb3OBAHUEM
JANCTAHIIMOHHBIX OBPA3OBATEJIBHBIX TEXHOJIOI'MU

[Ipu ucnonb30BaHUM SJEKTPOHHOTO OOYYEHHUS W JAUCTAHIIMOHHBIX OOpa3oBa-
TenbHbIX TexHosorui (nanee 0 u JIOT) 3aHATHSA NOJHOCTHIO UM YaCTUYHO MPOBO-
JTCS B pekuMe oHjlaiH. OO0beM NUCHMIUIMHBI U pachpe/ieJieHue Harpy3ku Mo BU-
naMm paboT cootBeTcTBYET 1. 4.1. Pactipeaenenue 0amioB cOOTBETCTBYET M. 6.2, mu60
MOKET OBITh U3MEHEHO B COOTBETCTBHUU C pellIeHHEM Kadenpsl, B ciydae nmepexoja
Ha D0 u JIOT B nporiecce oOyuenus. Pemenue kadgeapsl 00 UCHOIB3YEMbIX TEXHO-
JIOTUSAX M CUCTEME OIICHUBAHUA JOCTHKEHUN O0yYaroMIMXCS MPUHUMAETCS C YYETOM
MHEHHUS BEIYIIET0 MPEeroaBaTessi U JOBOJUTCS J0 CBEJICHUS 00yJaronuxcsl.
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[MPMJIOXXEHME 1

AHHOTaIMs K paboyeil mporpaMme JUCIUILUTHHBI
«HpOMbIIH.HeHHbIe JOKAJIBbHBIC CETN»

00pa30BaTEeNbHOM MPOrPaMMBbI BBICIIETO 00pa30BaHUS —
porpamMmsbl OakajiaBpHuara
15.03.04 — ABTOMaTH3a1UsI TEXHOJOTHYECKUX MPOLECCOB U MPOU3BOJICTB
HanpasnennocTs:
ABTOMATH3ALMS TEXHOJOTHYECKUX MPOLECCOB M MPOU3BOICTB
(B MAIIMHOCTPOCHUM)

Tpynoemkocts aucuumiunbl: 3 3E (108 akagemudeckux yaca)
Cemectp: 7 (ounas ¢popma 00ydeHus1), 9 (3a0unast popma 00yyeHuUs)
dopMa MPOMEKYTOUHOM aTTecTaluu: 3a4eT

Coneprxanue TUCIUIUIAHBI
OCHOBHBIE TIPUHITUIBI OPTAHU3AIMH TPOMBIIIICHHBIX JOKAJIBHBIX CETeH B CHCTEMax
aBTOMATH3AIMHA TEXHOJOTHYECKHUX MPOIECCOB M MPOU3BOJACTB. TEXHUUECKOE U MPO-
rpaMMHOE OOEeCIeUYeHHEe MPOMBIIIJICHHBIX JIOKaIbHBIX ceTeil. [IpomblnuieHHbIe J1o-
KaJbHBIC CETH HIDKHETO YPOBHS aBTOMaTH3anuu. KOHTpoJiepHbIE JTOKaIbHBIE CETU
Modbus, Profibus, npomsbinennsiii Ethernet. [IpumMepsl opranuzanuy mpoMbIIIeH-
HBIX JIOKaJbHBIX CETEH B CUCTEMAX aBTOMATU3ALIMH B MAITMHOCTPOEHUHU.
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JIMCT
perucTpauuy Uu3MeHeHHu i (10MoJTHeHUl) B pado4yI0 porpaMmmy
yueOHOH TUCIUIIMHBI
«IIpoMbIlILIEHHBIE JIOKAJIbHBIE CETH

HN3meHeHus1 / 10NOJTHEHHUS B pa004yI0 IPpOrpaMmmy
Ha20 /20 y4yeOHblii roxa:

OTBETCTBEHHBIN MTPENOIaBATEIb / ®.1.0. /

W3meHeHust yTBEpKIEHBI HA 3aceAaHuM Kadeapbl « _ » 20 r.,
[TpoTokos Ne

3aBenytomuii kadenpoit « _» 20 T.

HN3meHeHnus1 / 10M0JTHEHHUs B pa004yI0 NporpaMmmy
Ha20 /20 y4yeOHbli roxa:

OTBETCTBEHHBIN MTPENO1aBaATEINb / ®.1.0. /

N3meHeHust yTBEpKIEHBI HA 3aceaHuM Kadeapbl « _ » 20 1.,
[TpoTokos Ne

3aBenyromuii kadeapoin « _» 20 T.
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