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ITACIIOPT

®OHJIA OIIEHOYHBLIX CPEJICTB I10 YYEFHOM JUCHUIIINHE

Ilpombluiiernble uHmeDGbeﬁCbl

Tab6muma 1.
Ne Kox
Kountpoanpyembie TeMbl . HaumenoBaHnue
n/ KOHTPOJINPYeMOi
JUCIUIIINHBI OLICHOYHOI'0 CPeICTBA
n KOMIIETEHIIMHU
O0P0/0390
1 OCHOBBI TOCTPOCHUS TPOMBIIIIEHHBIX [TpakTuyeckas pabora
ceTelt u uaTEp(dEiicon OIIK-6, OIIK-13 3auer
OCHOBHBIE TPOMBIIIJICHHEIE IIpakTnueckas padboTa
2 p OITK-6, OTIK-13 p p
MIPOTOKOJIBI 3auer
AnmapaTHoe oOecleyeHHe 1 3aluTaoT IIpaxTuueckas pabota
3 p = OIIK-6, OTIK-13 p P
TTOMEX. 3aueTr
INEPEYEHDb OIIEHOYHbBIX CPEJICTB
Tabmuma 2
Ne | HaumeHnoBanme Kparkasi xapaKkTepucTHKa Ipencrasiienne
n/n OLIEHOYHOI0 OIIEHOYHOTI'0 CPEeICTBA OIIEHOYHOTI'0 CpecTBa
cpeacrsa B doHe
CpeacTBo NPOBEPKH YMEHMI 00y4Jaromerocs o
per POBCPKH Y yHarom KowmmrexT 3aganmit
Tpaxmuueckas MIPUMEHSATH TI0JIYYCHHBIC 3HAHUS 10 3apaHee
1 . I BBIITOJIHEHUS
paboma OTIpeICICHHON METOAMKE [T PEILICHUS 3a1a4 HIH
o MpaKTHYECKUX padoT
3a[aHui 0 MOYJTIO WJTH JMCITUTLTHHE B IIEJIOM
IIpoaykT caMOCTOSITETEHOM pabOTHI
00ydJaromerocs, MpeaCTaBIsIOMni co00i ero
2 Joknao MyOJIMYHOE BEICTYIUICHHUE TI0 JOBEICHHIO JI0 TeMBI TOKIIag0B
ayJTUTOPHUH PE3YJIBTaTOB yUeOHO-IIPAKTUIECCKOM,
y4eOHO-NCCIIE0BATEIbCKON T HAYYHOU TEMBI
3 3auem Hrorosas popma OlEHKH 3HAHUH

Bomnpocs! k 3aueTy




SAJAHUA JJIA BBINTOJTHEHUSA TIPAKTUHYECKHUX PABOT

Cemectp 6

3aganue Nel. Hacrpoiika nanenu CI1307 mis cetn Modbus RTU.

3aganne Ne2. Hactpotika csizu CI1307 ¢ TTJIK110 mo mpotokony Modbus RTU.

3aganmne Ne3. Hacrpoiika cs3u ITJIK110 ¢ MasterSCADA 4D no nporokony Modbus RTU.
3aganue Ned. Hacrpoiika csizu CI1307 ¢ I1P114 mo npotokony Modbus RTU.

3ananme NeS. Hactpotika cBszu CI1307 ¢ ITYB1 no nporokonry Modbus RTU.

3aganune Ne6. O6men 1o mporokosy Modbus TCP uepes Ethernet

3ananue Ne7. I[Togkmouenne OPC CoDeSyS V2.3..

3aganue Ne8. Peanuzanus WEB-cepsepa

Kpurepun onenky 3HaAaHMI Ha 3alMTe NpaKkTH4ecKoil padotsl (OPO):
Kaxnas npaktudeckas paboTa OIEHHBACTCS OTIEIBHO M 32 HEE MOYKHO IMOJYYHTb
MakCcUMyM 4 — Oasia.

Ta6nuua 3. Illkana 1 KpUTEpUH OLICHUBAHUS YPOBHS OCBOCHUS IUCIUILTUHAPHBIX YacTei
KOMIIETEHIUH, TPUOOPETAEMBIX IPU BBIIIOJHEHUHN MPAKTHYECKOH padoT.

Bamt YpoBeHb Kpurtepuu OUEHHBAHUS YPOBHS OCBOCHUS! IHCIUTLIHHAPHBIX
OCBOEHMA KOMIIeTeHI Ui TocJie u3yYeHus Y4eOHOro MaTepuaJsia
CryneHT mpaBUIILHO BBIMOIHMI 3afanue. [Tokazan oTaudHbIe
M . BJIa/ICHUS HAaBbIKaMU MPUMEHEHUS OTyYEeHHBIX 3HAaHUM U
aKCUMaJbHBIN .
4 YPOBCHb YMEHUH NpH pelieHu  nNpohecCHOHANBHBIX 3a/1a4 B PAMKax
YCBOEGHHOT0 yuyeOHoro matepuana. OTBETHI Ha BCe
JIOTIOJTHUTENbHBIE BOIIPOCHI HA 3aIIUTE.
CryaeHT BBINOIHWII 33JJaHKe C HEOOJIBITMMU HETOYHOCTSIMHU.
[Toxazan xopolue BiIaJeHNs HaBbIKaMU IPUMEHEHUS
3 Cpennuii IIOJIyYEHHBIX 3HAaHUU U YMEHUH IIPU PELICHUU
yYpOBEHb npodeccnoHalbHBIX 33]]a4 B paMKaX YCBOEHHOTO y4eOHOTO
Mmatepuana. OTBeTHI Ha OOJIBIINHCTBO JTOTOTHUTENBHBIX
BOIIPOCOB HA 3aIlIUTE
CTyneHT BBINOJIHWII 33JJaHNE C CYIIECTBEHHBIMU HETOUHOCTSIMH.
[Tokazan yoBIe€TBOPUTEIHHOE BIaICHUE HaBbIKAMU
5 MuHUMaNbHBIHI NPUMEHEHHS OJTYYCHHBIX 3HAaHUN U YMEHUU TIPU PEIICHUU
YpOBEHb npo¢eCCHOHATBHBIX 33J1a4 B paMKaX YCBOSHHOTO Y4eOHOTO
marepuana. [Ipu oTBeTax Ha OMOJHUTENBHBIE BOIIPOCH Ha
3amuTe ObUTO TOMYIIEHO MHOTO HETOUHOCTEH
[Ipu BBITIOIHEHUY 3a7]aHUSI CTYIEHT IPOAEMOHCTPUPOBAIT
Mun¥ManbHBIA | HEJOCTATOYHBIM YPOBEHb BIaJICHUS] YMEHUSIMHU U HaBbIKAMH MIPH
1 YpOBEHb HE penieHny npodeccuoHaNbHBIX 3a7]a4 B paMKaX YCBOCHHOTO
JOCTUTHYT yuebHoro Marepuaina. [Ipu oTBeTax Ha JOMOJIHUTEIBHBIC
BOIPOCHI Ha 3aIUTe OBUIO TOMYIIEHO MHOXECTBO HETOUHOCTEH
0 OtcytcTBYyeT [TpakTudeckas paboTa He BBHIIIOJIIHEHA M HE 3alUIICHA




OueHoYHBIE CPeICTBA

Texkyuuii KOHTPOJIb
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Bonpocsl k nepBoii arrecranuu 3a 6 cemectp OPO

OO01mrye cBeIeHUs O IPOMBIIIJICHHBIX CETSX.

Mognenps OSI. dusnyeckuii ypoBeHb.

Mopens OS|. KaHanbHBIN ypOBEHB.

Mogpenb OSI. CereBoii ypOBEHb.

Mognens OSI. TpancnopTHBIN YpOBEHb.

Mogpenb OSI. CeaHCOBBIN ypOBEHb.

Mogaens OSI. YpoBeHb npeacTaBicHusI.

Monens OSI. IIpuknaaHOl YPOBEHB.

Wntepdeiicet RS-485, RS-422 u RS-232. luddepennmansHas nepeaaya curHania.

. Uarepdeiicet RS-485, RS-422 u RS-232."Tpetbe" cocTosiHME BBIXO/IOB.

. Uarepdeticet RS-485, RS-422 u RS-232. YetbpexnpoBoaHON HHTEpdETC.

. Uarepdeiicet RS-485, RS-422 u RS-232. Pexum npuema sxa.

. UaTepdeiicet RS-485, RS-422 u RS-232. 3azemienue, rabBaHHYECKAass H3OJSIUS U

3alUTa OT MOJHUU.
Wntepeiicet RS-485, RS-422 n RS-232. CrangapTHbIe mapaMeTphl.
CornacoBaHue JIMHUY C IEPEAATINKOM U IPHEMHUKOM.
Tomnonorwust cetn Ha ocHOBe uHTepdeiica RS-485.
YcTpaHeHre COCTOSHUS HEOTIPeIeIeHHOCTH JIMHHH.
CKBO3HBIE TOKH.

Bri6op xaberst.

Pacmmpenue npeaenbHbIX BO3MOKHOCTEM.
Wntepdeiicet RS-232 u RS-422.

WnTepeiic "TokoBas netns'".

HART-ipotokos.

HART-nporoko. IIpuHIKIIBI TOCTPOEHMUSL.

Cetp Ha ocHoBe HART-npoTokoina

HART-nporokos. Anpecanust.

Komannet HART

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

Onektpuueckue coequnenus B cetu CAN.

Tpancusep CAN

CAN. KananbHblIi ypOBEHb.

CAN. [TocToBepHOCTh TIEpe1aun

CAN. Ilepenaua cooOIeHUH.

[puxnaguoit yposern: CANoOpen.

Profibus. ®usuueckuii ypoBeHb.

Kananwnsrit yposens Profibus DP

Profibus. KommyHukarronsstiii mpogwmis DP.

Profibus. ITepenaya cooOmieHwMiA.

Profibus. PesepBupoBanue.

Profibus. Onrcanue ycTpoicTs.

Modbus. ®u3udeckuii ypoBEHb.

Modbus. KananbHblil ypoBEHB.
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Modbus. ITpuknaaHol ypoBeHb

[Tpompimennsrii ETHERNET.

[pombinennsiit ETHERNET. OtnuunrensHbie 0cOOCHHOCTH.
[Ipombrunennsiii ETHERNET. ®usnueckuii ypoBeHs.
[Tpombimuiennsnii ETHERNET. Kananbabili ypoBeHb
[Mpombimuiennstit ETHERNET. Modbus TCP.
pombimuiennsrii ETHERNET. Profinet.

becrnipoBoHbIE JTOKATIBHBIE CETH.

BecnipoBoHbie nokanbHbIe ceTu. [Ipobiiembl 6eCIIpOBOIHBIX CETEH.
BecnpoBoubie nokanbHbIe ceT. Bluetooth.

BecnipoBoubie nokansHble ceTu. ZigBee n IEEE 802.15.4.

O0pasen OnJieTa K nepBoi py0e:xHoil aTTecTanuu

TPO3HEHCKUU I'OCYJAPCTBEHHBIH HEDTIHON TEXHUYECKHUHW YHUBEPCUTET

BUWIET Ne 1
PyGe:xnas arrecramus Nel

Hucuunnuna llpoMpliyienHbie nHTEpdeiickl

Nuctutyt DHEPreTHKH CIICIHAIIFHOCTh ATIITI____ cemectp__ 6
1. Mogens OSI. YpoBeHb npecTaBieHusl.
2. [Tpuknaguoit yposens: CANopen.
3. ITpombrnennsiit ETHERNET.
YTBEPX/IAIO:
« » 20__r. [IpenonaBatens

©WCoNoar~wWN PR

Bonpocsl ko BTOpoii atTecTanum 3a 6 cemectp O®O

BecnipoBoaubie mokansHbie cetu. Wi-Fi u IEEE 802.11.

CpaBHeHHE 0eCIIPOBOIHBIX CETEH.

CereBoe obopynoBanue. [ToBropurenu unrepdeiica.

CerteBoe obopynoBanne. KoHmneHTpaTopsl (xa0sbr).

CerteBoe obopynoBanue. [IpeobpazoBarenu narepdeiica.

CereBoe obopynoBanue. Anpecyemble mpeodpazoBarenn nuTepdeiica.
CerteBoe 000pynoBanre. MexceTeBbIe IIUTIO3HI.

CereBoe obopynoBanue. [lpyroe cereBoe 000py10BaHue

CerteBoe obopynoBanue. Kabenu 11t pOMBIIIIIEHHBIX CETEH.

. 3ammmra ot momex.

. UcTOuHMKY TOMEX.

. XapaKTEepUCTUKH IIOMEX.

. ITomexu U3 ceTu 31eKTPOCHAOKEHUSI.

. MonHus 1 aTMOCcepHOE IITEKTPUUECTBO.
. CTaTnyeckoe 3JIeKTPUYECTBO.

. [lomexu yepe3 KOHTYKTUBHBIE CBSI3U.

17.
18.
19.
20.
21.
22.
23.

DJIEKTPOMArHUTHBIEC TIOMEXH.
Jpyrue Tumsl noMex.
3azemsieHue. OnpeneneHus.
Llenu 3a3eMiieHUs.

3amuTHOE 3a3eMIIEHUE 3JaHUHN.
ABTOHOMHOE 3a3¢MJICHHE.
3a3eMJISIOIIHE IPOBOTHUKH.



24. Monenb «3eMIn.

25. Bujbl 3a3eMIIeHUIA.

26. IIpoBoHBIC KaHAIBI TIEPETaUn CUTHAJIOB.

27. VICTOYHUKY CUTHAJIA.

28. IlpuemMHUKH cUTHAA.

29. [Ipuem curHaa 3a3eMJICHHOTO HCTOYHUKA.

30. [Ipuem curnasa He3a3eMJICHHBIX HCTOYHUKOB.
31. IuddepennuanbHble KaHaIbI IEpelaui CUTHAIA.
32. [lapa3zuTHbie CBS3H.

33. Mojenu KOMIIOHEHTOB CUCTEM aBTOMATU3ALIH.
34. [1apa3uTHbIC KOHIYKTUBHBIE CBSI3H.

35. UIHIyKTUBHBIE U EMKOCTHBIE CBSI3U.

36. MeTopl 25KpaHUPOBAHUS M 3a3EMIICHHS.

37. I'anpbBaHUYECKH CBSI3aHHBIC IICTIH.

38. DxpaHupoBaHNE CUTHATBHBIX KaOemei.

39. lNanmpBaHMYECKH pa3BSI3aHHbIC LEIH.

40. Dxpanbl Kabenel Ha AIEKTPUIECKUX MTOCTAHITUSX.
41. Dxpanbl Kabeneit U1t 3aUThl OT MOJTHHUH.

42. 3azemiienue pu g hepeHIuanbHbIX U3MEPESHUSIX.
43. laTenneKTyanbHble JaTYUKH.

44. MoHTaxHbIE IIKA(BI.

45. PacnipeieNIeHHbIE CUCTEMBI YIIPABJICHMUSL.

46. YyBCTBUTEIBHBIC N3MEPHUTEIIbHBIC TICTTH.

47. lcnomHUTENbHOE 000PY/I0BaHHUE U TIPUBO/IBI.
48. 3azemiieHHEe Ha B3PHIBOOTIACHBIX O0BEKTaX.

49. TanpBaHMYeCcKas pa3Bs3Ka.

50. 3amuTa MPOMBIIIIICHHBIX CETEH OT MOJTHUH.

51. IlyTu npoxoxaeHus UMIyJIbCa MOJTHHH.

52. CpencTBa 3amuThl OT MOJIHHH.

53. CranaapTsl U METObI UcTIBITaHUH 10 DMC.
54. Bepudukanust 3a3eMJIeHUS U SKPaHUPOBAHUS

O0pasen OmJieTa Ko BTOPOil py0e:KHOI aTTecTalnu
T'PO3HEHCKHUH ITOCYJAPCTBEHHBIN HE®TAHOH TEXHUYECKHUH YHUBEPCUTET

BUWJIET Ne 1
PyGe:xnas arrecramus Ne2

Jucuunnuya llpoMplyienHbie nHTEpdeiichl

HNucturyr YHEPreTUKU CIIELIMAJIbHOCTh ATIIIT___ cemectp_ 6_
1. XapaKkTeprUCTUKHU MTOMEX.
2. [Ipuem curnana 3a3eMJI€HHOTO UCTOYHHKA.
3. CpencrtBa 3ailMThl OT MOJHUH.
VTBEPXJAIO:

« » 20 T [IpenonaBarens




Kpurtepuu oneHku (B paMKax TeKylleil arrecTanuu 6-ro ceMecrpa)

B cooTBercTBHM ¢ TOJOXKEHHEM O OaUIbHO-PEHTHHTOBOM CHCTEME OIICHKH Y4eOHOM
nesrenbHocTH cTyaenta [THTY, pacnpenenenne 0anioB Mo BHAaM CEMECTPOBBIX OTYETHOCTEH
OCYILECTBIISICTCS CIIETYIOIUM 00pa3oM:

Tabmnuma 4.
Buowvt omuemnocmeii Bbannvi(max)
Oyenka Ammecmayuu 1 amm 2 amm Bcezo
Oesmenvrocmu | TEKyIIUA KOHTPOJb 15 15 30
cmyoenma 6 PyOexHblIif KOHTPOJIb 20 20 40
npoyecce CamocrostenpHas pabora 15 15
(00016(;}(;[ 66?;}!5106) Mocemaemocrs, 5 10 15
HUTOIO 100

Kpurtepnu onieHkH 0TBETOB Ha TeOpeTHYeCKHe BONPOCHI:
Kpurtepuu ouenku (B pamkax lif u 2if Tekymien aTTecTarym)

Pernamentom BPC I'THTY npenycmotpeno 15 OamnoB 3a Tekyuyto arrecranuio. Kpurepun
OIICHKH pa3pabOTaHbl, HCXOAS U3 pa3AelieHHus] OAJIJIOB: 3a TEKYIIYI0 aTTecTaluio 6 0auioB 3a
OCBOCHHME TEOPETUYECKHX BOMPOCOB AMCLUUIUIMHBIL, 9 GauioB — 3a OCBOCHME JaOOpaTOPHBIX
3aJaHUuN.

Kpurepun ouneHKH O0TBEeTOB HA TeopeTHYeCKHE BONPOCHI K NMEePBOM W BTOPOH TeKyuei
aTTecTalMu:

- 0 6a/110B BBICTABJISIETCHA CTYAEHTY, €CJIM J1aH HETOJHBIA OTBET, MPEACTABISIOMNUNA COO0M
paSPOSHGHHBIG 3HAHUsA I10 TEMC BOHpOC& C CyH_IeCTBeHHBIMI/I OLHI/I6KaMI/I B onpeneneHHﬂx.
[IpucyTcTBYIOT (pparMeHTapHOCTh, HEJIOTHYHOCTh W3JIOKEeHUs. CTYIEHT HE OCO3HAEeT CBS3h
JaHHOT'O IIOHATHA, TeopI/II/I, SABJICHUA C ,Z[I)YTI/IMI/I O6’beKTaMI/I JOUCIHUITIJIINHBI. OTCYTCTByIOT
BBIBOIBI, KOHKpPETH3allMsl W JIOKAa3aTelIbHOCTh  W3JIOKEHWs. Peub  HerpamoTHasl.
I[OHO.HHI/ITGJII:HBIG nu YTO‘-IH}IIOH_II/IG BOHpOCBI npeno;[aBaTemI HEC HpI/IBOI[HT K KOppeKLII/II/I OTBETa
CTYyJICHTa HE TOJILKO Ha IMOCTABJIECHHBIN BOTIPOC, HO U HA APYTHE BOMPOCH TACIIUILTAHEI.

- 1 0aaua BBICTaBJSAETCHA CTYAEHTY, [PU HAJUYUM KOHCIIEKTOB, €CJIM JIaH HEIOCTAaTOYHO
MOJIHBIA W HEJOCTAaTOYHO pPa3BepHYTHIM OTBET. JlorMka W IMOCIEAOBATEIBHOCTD H3JIOXKEHUS
UMEIOT HapylueHus. JlomymeHsl omMOKH B PacKpbITUH HOHSATHH, yIOTpEOJICHUH TEPMUHOB.
CTtyneHT HE CHOCOOEH CaMOCTOATENBbHO BBIICIUTHh CYIICCTBEHHBIE M HECYIIECTBCHHbBIC
OPU3HAKA W IPUYUHHO-CIEJICTBEHHBbIE CBA3U. CTyOeHT MOXET KOHKpPETHU3UPOBAThH
00001ICHHBIC 3HAHUS, JI0Ka3aB Ha MPUMEpax WX OCHOBHBIC TMOJIOKEHHUS TOJIBKO C MOMOIIBIO
npenogaBarens. PeueBoe oopmiieHne TpedyeT monpaBoK, KOPPEKIUH.

- 2 0anjabl  BBICTABJSEeTCA CTYAEHTY, €CJdM JIaH TIONHBIMA, HO HEIOCTATOYHO
HOCHGHOB&TGHBHBIﬁ OTBET Ha HOCTaBHeHHBII\/'I BOHpOC, HO HpI/I 3TOM IIOKA3aHO yMeHI/Ie
BBIJICJIUTh CYIIECTBEHHBIC W HECYIIECTBEHHBIC MPHU3HAKM U MPUYUHHO- CIEIACTBEHHBIC CBS3H.
OTBer JOTMYEH M H3JIOKEH B TEPMHMHAX HAayKu. Moryt ObITh jgomymieHbl 1-2 ommOku B
OTPENICJICHUH  OCHOBHBIX  TOHATHUM, KOTOpPbIE  CTYACHT  3aTPYyAHSETCS  HMCIPABUTH
CaMOCTOSTEIIBHO.

- 3-4 6aanbl BBICTABJSIETCSl CTYAEHTY, €CJIM JaH TIOJHBIA, pa3BEepHYTHIH OTBET Ha
HOCTaBHeHHBII\/'I BOHpOC, IIOKa3aHO yMeHI/Ie BBIACIIUTDH CyH_IeCTBeHHBIe nu HGCYH_IGCTBGHHBIG
MIPU3HAKHU, IPUYUHHO- CJIEJICTBEHHBIC CBsI3U. OTBET YETKO CTPYKTYPHUPOBAH, JIOTHYCH, U3JI0KEH
B TepMI/IHaX HayKI/I. OI[HaKO ,Z[OHyH_IeHI:I HCE3HAUYUTCIIBHBIC OH_II/I6KI/I NI HCAOYCTHI,



UCIIPABJIEHHBIE CTYACHTOM C TIOMOIIBIO «HABOJSIIMX» BOIPOCOB IIPETOAaBATEIIS.
- 5-6 Oamabl BBICTABJSETCH CTYAEHTY, €CJM JaH I[IOJIHBIH, pPa3BEpHYTHIH OTBET Ha
MOCTaBJICHHBI BONPOC, JT0OKA3aTEIbHO PACKPHITHI OCHOBHBIE IOJIOKEHHSI TEMbI; B OTBETE
IPOCIEKUBACTCSI YeTKas CTPYKTypa, JIOTWYecKass IOCIe0BaTeIbHOCTh, OTpaKaromias
CYIIIHOCTh PACKpbIBAEMbIX TMOHATHH, TEOpUH, sBJICHUH. OTBET U3J0KEH JHUTEPATypPHBIM
S3BIKOM B TEPMHMHAX Hayku. B oTBeTe AOMyIIeHBI HEAOYETHI, UCIPABICHHBIC CTYACHTOM C
MOMOIIbIO MPEToIaBaTeNs

- 6-7 0ajI0B BBICTABJISETCSl CTYAEHTY, €CJM JaH TIONHBIA, pa3BEPHYTHIM OTBET Ha
MOCTaBJIEHHBI BOMpPOC, IIOKa3aHa COBOKYIHOCTh OCO3HAaHHBIX 3HaHUH 00 0OBeKTe,
JIOKa3aTeIbHO PACKPBITHI OCHOBHBIC IIOJIOKEHHUS TEMbI; B OTBETE IPOCIEKHBACTCS YeTKas
CTPYKTypa, JIOTHYECKas IOCJIeJOBATEIbHOCTh, OTpaXKalolasi CYIIHOCTb PAaCKPbIBAEMBIX
NOHATHH, Teopui, siBJIeHNN. 3HaHUuEe 00 00BEKTE TEMOHCTPUPYETCS Ha (pOHE MOHUMAHHUS €T0 B
CUCTEME JAaHHOM HayKh M MEXIHUCUUIUIMHAPHBIX cCBsi3ed. OTBET M3JI0KEH JHUTEpaTypHbIM
SI3BIKOM B TepMUHAX HayKu. MoryT ObITh TOMYIICHBI HEIOYETHI B ONPEACICHUU IMOHSITHH,
HCIIPABIIEHHBIE CTYJIEHTOM CaMOCTOSITEJIbHO B IPOIIECCE OTBETA.

- 8-9 6annoB BbICTABJfAETCHA CTYAEHTY, €CJIM JaH IIOJHBIH, pa3BEepPHYTbI OTBET Ha
MOCTaBJICHHBIA BOMpPOC, IIOKa3aHa COBOKYIIHOCTb OCO3HAHHBIX 3HaHUH 00 0OBeKTe,
HPOSIBIIAIONIASCS B CBOOOHOM ONEPUPOBAHUU MOHITUAMHU, YMEHUU BBIJCITUTH CYIECTBEHHBIC
U HECYIIECTBEHHbIE €ro MpU3HAKH, NMPUYMHHO-CIEACTBEHHbIE CBS3U. 3HaHHE 00 OOBeKTe
JIEMOHCTpHpYyeTcs Ha (OHE TTOHUMAaHUS €T0 B CUCTEME JAHHON HAyKU U MEXIUCIUILTUHAPHBIX
cBsazeil. OtBer GdopMmynupyercs B TepMHUHAX HAyKH, H3JI0KEH JHUTEPATYPHBIM S3BIKOM,
JIOTHYEH, J0Ka3aTeNeH, IEMOHCTPUPYET aBTOPCKYIO MO3UIMIO CTY/ICHTA.

bannet 3a memy 6vigodamca Kaxk cpeoHuil 0ann no 3a0AGHHLIM CHYOEHHLY 60NPOCAM, HE
cuuUman Konu4ecmeo «HAGOOAUUX) U Y OUHAIOUIUX 6ORPOCOG.

Bannwl 3a mexkywiyro ammecmayuio b1600AmMCA KAK CPEOHUIL HAL1 RO 6CeM MeEeMAM.

Bonpocs! K 3a4eTy o AMCHUILINHE 32 6 ceMecTp U 7 ceMecTp 3PO

OO61ue cBeIeHUS O MPOMBIIUIEHHBIX CETSX.

Mognenps OSI. dusnyeckuii ypoBeHb.

Moppens OS|. KananbHbIN ypOBEHB.

Mopnens OSI. CeTeBoii ypoBeHb.

Mopens OSI. TpancOpTHBIN YPOBEHB.

Mopnens OSI. CeaHcoBBIi yPOBEHbD.

Mognens OSI. YpoBeHb npeacTaBicHUsI.

Mognens OSI. IIpukiagHol ypOBEHb.

Wntepdeiicet RS-485, RS-422 u RS-232. luddepennuansHas nepeaaya curHania.

0. UnTepdeiicet RS-485, RS-422 u RS-232."TpeThe" cocTosIHIE BHIXOIOB.

1. Unrepdeticet RS-485, RS-422 u RS-232. YetbipexnpoBoaHON HHTEpdEIC.

12. Unrepdeiicet RS-485, RS-422 u RS-232. Pexum npuema sxa.

13. UnTepdeiicer RS-485, RS-422 u RS-232. 3a3emieHue, ralbBaHUYECKast H3OJISAIHS U
3alUTa OT MOJHUH.

14. UnTepdeiicer RS-485, RS-422 u RS-232. CranmapTHbIE TapaMeTpBhI.

15. CoryiacoBaHue JTUHUM C NIEPENATIYMKOM U IPUEMHHUKOM.

16. Tomonorus cetn Ha ocHOBe nHTepGerica RS-485.

17. YcrpaneHue cocTOSIHUS HEONPEAEIIEHHOCTH JIMHUH.

18. CxBO3HBIE TOKH.

19. Bri6op kabens.

20. Pacmupenue npeaenbHbIX BO3MOKHOCTEH.

21. UnTepoeiice RS-232 u RS-422.

22. NnTepdeiic "TokoBas mets'".

RBOOo~NOR~WNE



23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

72
73
74

HART-ipotoko.

HART-nporoko. IIpuHLKIIBI TOCTPOEHHUS.

Cetp Ha ocHoBe HART-npoTokoina

HART-nporokos. Anpecanust.

Komannet HART

HART-nporokou. f3bik onucanus ycrpoiicts DDL. PasHoBunHoCTH.
CAN. ®usndeckuii ypoBEHb.

Onexrpuueckue coequHeHus B cetu CAN.

Tpancusep CAN

CAN. KananbHbli ypOBEHb.

CAN. [TocToBepHOCTh TIEpe1aun

CAN. Ilepenauda cooOIeHUH.

[Tpuknaguoit yposens: CANopen.

Profibus. ®usnueckuii ypoBeHb.

Kananensriii ypoens Profibus DP

Profibus. Kommynukanuonustii npoguis DP.

Profibus. ITepemxaya cooOmicHwMiA.

Profibus. PesepBupoBanue.

Profibus. Onrcanue ycTpoicTs.

Modbus. ®u3udeckuii ypoBeHb.

Modbus. KanaibHbIl ypOBEHb.

Modbus. ITpuknaaHol ypoBeHb

[Tpompimennsnii ETHERNET.

[pombinennsiit ETHERNET. OtnuunrensHbie 0cOOEHHOCTH.
[TpompbimuienHsnii ETHERNET. ®usnueckuii ypoBeHb.
[Ipombrnennsiii ETHERNET. Kananbzblil ypoBeHb
[Mpomsimnennsiii ETHERNET. Modbus TCP.
pomeimuiennasrii ETHERNET. Profinet.

becripoBoHbIE TOKANTbHBIE CETH.

BecnipoBoHbie nokanbHbIe ceTu. [Ipobiiembl 6€CIIpOBOIHBIX CETEH.
BecnpoBoubie gokanbHbIE ceTH. Bluetooth.
BecnipoBoubie nokansHble ceTu. ZigBee u IEEE 802.15.4.
BecnpoBonbie nokansHbie cetr. Wi-Fi u IEEE 802.11.
CpaBHeHue 0eCIPOBOHBIX CETEH.

CeteBoe obopynoBanue. [loBroputenu narepderica.
CereBoe obopynoBanue. KoHieHTpaTops! (Xa0bl).
CerteBoe obopynoBanue. [IpeobpazoBarenu narepderica.
CereBoe obopynoBanue. Anpecyemble nmpeodpazoBaTen nuTepdeiica.
CeteBoe 000pynoBanre. MexceTeBbIe IIUTIO3HI.

CereBoe obopynoBanue. [lpyroe cereBoe 000py10BaHue
CerteBoe ob6opynoBanne. Kabenu it mpOMBIIITIEHHBIX CETEH.
3amumra OT MoOMeX.

Hcrounnky nomex.

XapaKkTepUCTUKU IIOMEX.

[Tomexu u3 ceTH IMEKTPOCHAOKEHUS.

Momnnust u aTMoc(epHOe 3ITEKTPUIECTBO.

CraTuyeckoe 3JIEKTPUIECTBO.

[Tomexu yepe3 KOHYKTUBHBIE CBSI3H.

DNEeKTPOMarHUTHBIE TIOMEXH.

. lpyrue TUIbI Iomex.

. 3azemsieHue. OnpeneneHus.

. Ienu 3a3eMiieHuUs.



75. 3ammTHOE 3a3eMIIEHUE 30aHUI.

76. ABTOHOMHOE 3a3eMJICHHE.

77. 3a3eMIISIOINE TTPOBOTHUKH.

78. Mopens «3eminy.

79. Buasl 3a3eMIiIeHUIA.

80. [IpoBoiHBIE KaHAIIBI IEPEAAYN CUTHAJIOB.

81. Vcrounuku curHana.

82. [IpueMHUKHU cUTHamA.

83. Ilpuem curnana 3a3eMJICHHOTO UCTOYHHUKA.

84. IlpueM curHanza He3a3eMIICHHBIX UCTOYHUKOB.

85. luddepennnanbHbie KaHaIbI IEpEAadn CUTHAA.
86. ITapazutHeie cBS3M.

87. Monenn KOMIIOHEHTOB CUCTEM aBTOMATH3AIINH.
88. [lapa3uTHble KOHIYKTUBHBIE CBS3H.

89. UHayKTUBHBIEC M EMKOCTHBIC CBSI3H.

90. MeToap!l SKpaHUPOBAHUS U 3a3EMJICHHSL.

91. 'aipBaHWYECKHU CBSI3aHHBIE LIEIIH.

92. DxpaHUpOBaHNUE CUTHAJIBHBIX KaOemnei.

93. I'ampBaHWYECKU pa3BSI3aHHBIC IICTIH.

94. Dxpanbl Kabenel Ha TCKTPUUECKUX MTOCTAHIIUSIX.
95. Dkpanbl Kabenei s 3Tl OT MOJIHUH.

96. 3azemnenue npu AU epeHInaNbHBIX U3MEPEHHSIX.
97. nTemiekTyanbHbIE TaTYUKH.

98. MoHTaXHbIE MIKa]BHI.

99. PacrnipeiesieHHbIE CUCTEMBI YITPaBJICHUS.

100.  YyscTBUTENHHBIC H3MEPUTETHHBIC IICTIH.

101. HcnomHuTENpHOE 000PYIOBAHUE U TPUBOJIBI.
102.  3azemiieHue Ha B3PHIBOOMACHBIX O0BEKTAX.
103. TambpBaHMYeckas pa3Bsi3Ka.

104.  3amuTa NPOMBIIUICHHBIX CETEH OT MOJHHH.
105.  IlyTu mpoXosKIeHUS UMITYJIbCa MOJHUHU.

106. CpencTBa 3alIUTHI OT MOJTHUH.

107.  CrammapTsl 1 MEeTObI UcTibITaHUH 10 DMC.
108. BepudurKaLma 3a3eMNEHNA U IKPAHUPOBAHUA.

O0pasen OuJera K 3a4ety
T'PO3HEHCKHUH IT'OCYJAPCTBEHHBIIN HE®TAHOH TEXHUYECKHUH YHUBEPCUTET

BUJIET Ne 1
Hucuunnuna llpoMpliyienHbie nHTEpdeiickl
Nuctutyt SHEPreTUKHU CIIEIINATBbHOCTh ATIIIT cemectp__ 6

1. OcHOBHBIC TEHJICHIINU Pa3BUTHUs aBToMaTu3anuu. Tennennus 1.
2. @ynkiuu BctpoenHon CAITIP.

YTBEPX/IAIO:
« » 20__r. 3aB. kadenpoi




Kpurtepuun onenku 3auera

Tabmuma 5.
Bawt YpoBeHb Kpurtepuu onieHuBaHUs YPOBHSI 0CBOEHUS THCHUILIMHAPHBIX
OCBOEHM KOMIIeTeHIUIi ocjie H3yYeHus y4eOHOro MaTepuajia
CryneHT npaBUILHO OTBETHJI HA TEOPETHUYECKHUE, TPAKTUYECKHUE U
15-20 MakcumanbHbIH KOMILJIEKCHBIE BOIIPOCHI Ouiiera. [lokaszan oTIinYHble 3HaHus B
YpPOBEHb paMKax yCBOGHHOTO y4eOHOoro Matepuana. OTBETHII Ha Bce
JOTIOJTHUTEIBHBIE BOIPOCHI
CTyAeHT OTBETHII Ha TEOPETHYECKNE, TPAKTUIECKUE U KOMIUICKCHBIE
10-15 Cpennuit BOIIPOCHI OmiieTa ¢ HeOoMbIIMMHU HeTouyHOCTIMU. [Tokasan xopomue
YPOBEHb 3HAHMA B PaMKax YCBOCHHOTO ydeOHOro Matepuaia. OTBeTHI Ha
OOJIBIIMHCTBO JONOJTHUTEIBHBIX BOIPOCOB
CTyaeHT OTBETHIJ Ha TEOPETHUECKUE, TPAKTUYECKHE U KOMILJICKCHBIE
I —— BOITPOCHI OMJIETA C CYHIECTBEHHBIMU HETOYHOCTAMH. [Tokazain
5-10 YPOBEHb YIOBJIETBOPUTEIILHBIE 3HAHUS B PAMKaX YCBOEHHOTO
ydeOHOro Matepuana. IIpu oTBeTax Ha JOMOIHUTEIBHBIE BOIIPOCHI
OBUIO JTOMYIIEHO MHOTO HETOYHOCTEH.
[Ipu oTBeTe Ha TeOpeTHYECKHE, MPAKTUIECKUE U KOMIUIEKCHBIE
MuHUMaTbHBIH BOIIPOCHI OMJIETa CTYIEHT MPOAEMOHCTPHPOBAI HEJJOCTATOYHBIH
0-5 YPOBEHB HE ypoBeHb 3HaHui. [Ipu oTBETax Ha JONOIHUTEIbHBIE
JOCTUTHYT BOITPOCHI OBLIO JIOITYIIEHO MHOXKECTBO HETIPAaBMIIBHBIX

OTBCTOB.




CAMOCTOSATEJIBHASA PABOTA

[To maHHOW AMCUIMIUIMHE B Ka4eCTBE CAMOCTOSITENILHOW Pa0OTHI CTYACHTOB IPETyCMOTPEHO
opopmiieHue nokinana. [Ipu 3TOM HUCHOTHUTENL MOXKET BBIOpaTh TeMy U3 MPEATOKESHHOM
TEMAaTUKH. B OTHENBHBIX CITydasx TeMa MOXeT ObITh M30paHa CTYJACHTOM BHE TEMaTHYECKOTO
CITUCKA.

[lpy TOATOTOBKE MAOKIana CTYACHTY NpPEABAPUTEILHO CIEeAyeT TMOA00paTh pa3iiHnyHbIC
JAUTEepaTypHbIe, MEPUOJUYECKHE, HOPMATHBHBIE W JPYyrU€ HWCTOYHUKH ¥ MaTepUabl,
CHUCTEMaTHU3UPYs U 0000111ast TP 3TOM HYKHYIO HH(GOPMAIIHIO IO TEME.

Tabmuma 6.

Z

TeMBI AJ151 JOKJIAA0B

[Mpomeinennas muHa AS-interface

[Tpombimnennas mmHaa CANoOpen

[IpomblnieHHbIE OECIIPOBOAHBIE CETH

[Tpomsitiernas mmHa Profibus

[Tpompbimnennas mmaa MODBUS

[Ipombrunennas muHa HART

[Mpombinuiennas maa Profinet

O N0 DWW N

Mozxens OSI

Kpurepun onenkn

Permamentom BPC mpemycmoTpeno Bcero 15 6anioB 3a caMOCTOATEIBHYIO paboTy CTYASHTA.

- 0 0a/JI0B BBICTABJISACTCH CTYJEHTY, €CJIM IOArOTOBIEH HEKAYECTBEHHBIN OKIAJ: TEMa HE
packpeiTa, B  H3JIOKCHMM  JOKJIaJa OTCYTCTBYeT 4YeTKas CTPyKTypa, JIOTHYECKas
IIOCJIEI0BATEIbHOCTD, OTPAKAIOIIAS CYIIIHOCTh PACKPBIBAEMBIX ITOHATUMN, TEOPUH, BICHUMN.

- 1,2- 6ann BbICTaBJsieTC CTYAEHTY, €CJIM IOJATOTOBJICH HEKAYECTBEHHBIM JOKJIAJ: TeMa
packpbiTa, OJHAKO B H3JIOKEHMM JOKJIaJa OTCYTCTBYET 4YETKas CTPYKTypa OTpaKarouias
CYIIHOCTh PaCKpPbIBAEMbIX MOHSTUI, TCOPUH, IBICHUH.

- 3,4 6a/10B BBICTABJISAETCA CTYIEHTY, €CJHM MOJrOTOBJICH KAaueCTBEHHBIM MOKIAJ: Tema
XOpOILIO PacKphITa, B WM3JIO0KEHUM [OKJIala IPOCIIEKUBACTCS 4YETKas CTPYKTypa, JIOTHYECKas
MIOCJIEIOBATEIbHOCTD, OTPAXalollasi CYIIHOCTh PACKPBIBAEMBIX IOHATUN, TEOPHUM, SBICHUMU.
OpHaKo CTYAEHT HE OCO3HAET CBA3b JIAHHOIO MOHATHUS, TEOPHUH, SABJICHUS C APYTUMHU 0ObEKTaMHU
JUCLUIUINHBI.

- 5, 6 0a/UIOB BBICTABJACTCH CTYACHTY, €CJIM IOJrOTOBJIEH KadeCTBEHHBIM IOKJIAJ: TeMa
XOpOILO pacKphITa, B M3JIO0KEHUM JOKJIala IPOCIIEKUBACTCS 4YETKas CTPYKTypa, JIOTHYECKas
IIOCJIE0BATENBHOCTD, OTPAXKAIOWIAs CYIIHOCTh PACKPBIBAEMBIX IIOHATUH, TEOPHM, SBICHUMH.
CryneHT Xopollo aneuMpyeT TepMHMHaMH Hayku. OpHako 3aTpyAHsAETcs OTBETUTh Ha
JIOTTOJTHUTEIBHBIC BOIIPOCHI 110 TeMe T0Kaza (2-3 Bompoca).

- 7, 9 0a/UI0B BBICTABJSAETCA CTYAEHTY, €CJM MOJrOTOBJICH KAaueCTBEHHBIH ITOKIJIAJ: Tema
XOpOILIO PAaCKPBITA, B M3JI0KEHUM AOKIAAA INPOCIEKHUBACTCS 4YETKass CTPYKTypa JIOTHYecKas
[IOCJIEIOBATEIIbHOCTb, OTPaXalollasi CYLIHOCTb PACKPBIBAEMBIX IOHATUN, TEOPUM, SBICHUMU.
CryneHT cBOOOAHO amneumpyeT TepMUHaMu Haykd. OfHAaKO Ha JIONOJIHUTEIbHBIE BONPOCHI 110
Teme nokiana (1-2 Bompoca) oTBeYaeT TONBKO C TIOMOIIBIO TPEIO1aBaTels.

-10-15 ©0anjioB BbICTABJISIETCS CTYAEHTY, €CJIHM TIOATOTOBJICH KA4eCTBEHHBINM JOKJIAaa H
IpE3CHTAlMs: TeEMa XOpPOLIO pacKpbiTa, B H3JIOKEHMM JIOKJIaJa MPOCIEKHUBAECTCA YETKas
CTPYKTYypa JIOTHYECKasi OCIEA0BATENbHOCTD, OTPAXKAIOIAsl CYIIIHOCTh PACKPBIBAEMBIX ITOHATHH,
Teopui, sBieHH. CTyaeHT CBOOOJHO ameIMpyeT TEpPMUHAMH HAyKH, JEMOHCTPHUPYET
aBTOPCKYIO no3uiuio. Croco0eH OTBETUTH Ha JOMOJHUTEIbHBIE BONIPOCHI 110 TeMe JoKiaaa (4-5
BOIIPOCA).




Ilpunoostcenue 1
KOMILJIEKT 3AJAHUM 1151 BBIITIOJTHEHUSI TIPAKTUUYECKHAX PABOT
Cemectp 6 (OPO u 390)

3aganne Nel. Hacrpoiika maneau CI1307 mist cetn Modbus RTU.

Lesb0 paGoThl SABIAETCS OCBOCHUE CTYACHTOM HEOOXOJMMOI0 KOJMYeCTBA HHPOPMALIUU
TSl Hadasia paboTel ¢ maHenbto onepartopa CII3xx. 3aTparuBaroTcs Cieayromue BOMPOCH:

1. ycranoBka I10, Heo6xomumMoro A paboTsl ¢ TaHETbIO;

2. onucanue uHTepdeiica nporpaMMbl-KoHPUTYypaTopa;

3. co3laHue MPOCTEUIIEro MPOEKTa;

4. 3arpy3ka npoeKTa B KOHTPOJLIEP;

5. HacTpoiika oomeHna nanaeiMu ¢ OPC-cepsepom
KoHTposibHBbIE BOPOCHI:

1.1. ITpu ycTaHoBKe KOH(MHUTYypaTOpa HE YCTAaHOBUJICS JpaiBep — B IUCIIETYEPE YCTPONCTB
Bo BKiaake Kontposnepsr USB Her ycrpoiictea OWEN SP USB DEVICE. U3-3a sToro ne
MOJIy4YaeTcs 3arpy3uTh MPOEKT B MmaHenb. YTo aenars?

1.2. MO>XXHO 71 BBITPY3UTh MPOEKT U3 MaHEIN?

1.3. Bo Bpems 3arpy3ku mpoekTa ciydaiiHo ObuT BHIHYT Kabens USB. Teneppr Ha manenun
otoOpakaeTrcss Oelblii 9KpaH, MOBTOPHO 3arpy3uTh B HEE MPOEKT He yaaercs. UTO MOXKHO
caenarn?

1.4. Tlocne BkIIOYEHHMs TMaHENM TepBas 3arpy3ka mpoekra no USB-kaGento mpoucxoaut
HOpPMAaJIbHO, HO MPU MOCIEIYIOMIMX MOMBITKaX 3arpy3Ku KOH(DUTYypaTOp HE ONpeAensieT MaHeb.
Kak 3arpy3uts npoekt?

1.5. Kak 3arpy3uts npoekt ¢ USB-Flash?

1.6. Kakoif MakcuManbHBIN pa3Mep AJIs 3arpyKaeMoro B MaHelb MpoeKTa’?

1.7. MOXHO T YMEHBIITUTH pa3Mep MpoeKTa (He YMEHbINAss YUCII0 SKPAHOB U DJIIEMEHTOB)?

1.8. Cxosbko OMTOB/PErUCTPOB JOCTYITHO MOIB30BATEINIO B €TI0 MPOEKTE?

1.9. HeoOxomumo cOXpaHATh JaHHBIE TPH NPOIMAJaHUM THUTaHUSA. Y TIaHEIHW €eCTh
sHeproHe3aBucuMebie (retain) peructpbr?

1.10. Kak o4MCTUTH SHEPTOHE3aBUCUMYIO TTAMATh IMaHEIN?

1.11. MoxHo Jiu oOpararscs K OuTam perucTpoB (padboTath ¢ OUTOBBIMU Mackamu)?

1.12. Ha uro Bhuser rayiodka JIuH. ajip ¥ KaK €€ UCIoIb30BaTh?

1.13. Kak U3BMEHUTH CUCTEMHOE BpeMs MaHen?

1.14. Tlocne nIUTEIBLHOTO XPaHEHMs TAHENIh HEKOPPEKTHO OTpabaThiBaeT Ha)KaTHsS Ha
mucruieid. Kak ero orkanu6poBats?

1.15. Kak otnaguthk mpoekT 6e3 maHemm?

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

ean pab6oThl HACTpOIiKa 0OOMEHa TaHHBIMU MEXKTy MmaHenbio oneparopa CII3xx u
koHTposutepom IJIK110 [MO02] no nportokosry Modbus RTU. B sTtom BapuaHTe KOHTPOJLIED
BoIMONTHSAET QyHKIMIO Slave, a manens — Master.

Conepxanue

1. Hacrpoiixu ITJIK110 [M02] (Modbus RTU Slave)

1.1. Kondwuryparus [TJIK

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. Pabora c mpumepom



3aganmne Ne3. Hacrpoiika cBssu ITJIK110 ¢ MasterSCADA 4D o mportokony Modbus RTU
(Master/Slave).

Conep:xanue:

1 Cocras MasterSCADA 4D

1.1 UacTpyMeHTanbHas cucTeMa

1.2 UcnionHUTENbHBIE MOAYITH

1.3 Uacramumanus MasterSCADA 4D

2 3amyck uHcTpyMeHTanbHo cucremsl MasterSCADA 4D

3 IIpoekt MasterSCADA 4D

4 Pa3paboTka nmpoekrTa

4.1 BcTpoeHHbIE KaHAJIBI

4.2 Toaxmrouenne Moayielt BBoaa/Beioaa mo Modbus RTU

4.3 IMoaxmrouenue Moayiei BBoja/BeiBoga mo DCON

5 Kondurypupoanue gepeBa 00bEKTOB

5.1 JloGaBnenne oObeKTa

5.2 JlobGaBnenue napaMmeTpoB

5.3 Hacrpoiika cBsizu

5.4 Coznanue rpaduueckoro nurepgeiica

6 Pabora B pexxnMe UCTIOTHEHUS

6.1 3arpy3ka KoH(pUTrypaluu B KOHTPOJLIEP

6.2 [onkiroyeHue KIMEHTOB

6.3 Web Busyanusanus B KOHTpOJLIEpe

3aganue Ned4. Hactpoiika csizu CI1307 ¢ I1P114 mo npotokony Modbus RTU (Master/Slave).
Heas padoTsl: Hactpoum oomen mexay [1P114 u CI1307 no nporokxony Modbus RTU.
Conepxanue:
1.0nucanue npumepa
2.0cHoBHBIE cBenieHus o nporokoiie Modbus RTU
3.I1P114- Modbus RTU Slave, CI1310 — Modbus RTU Master
3.1. ®opmynupoBKa 3a1auu
3.2. Coznanume mpoekta s [1P114
3.3. Coznanue npoekra ans CI1307
4.CI1307 — Modbus RTU Slave, ITP114 — Modbus RTU Master
4.1. ®opmynupoBKa 3aJaun
4.2. Coznanue npoekra st CI1307
4.3. Coznanue npoekta i [1P114
5.Pabora ¢ mpumepom

3aganune Ne5, Hacrpoiika cszu CI1307 ¢ ITUYB1 o mporokory Modbus RTU (Master/Slave).
Heas paGorsl: HacTpoiike oOMeHa Mexny mnaHenbto omeparopa CII3xx u
npeobpazoareirem yactotsl [IUB1/2/3 o mporokony Modbus RTU.
Conepxanue
1.I1yck, ocranos u pesepc 114B;
2.PaboTa 1o npeycTaHOBICHHOMY 33JaHUIO0 U BO3MOXKHOCTb PYYHOT'O BBOJIA 3aJIaHMUS;
3.0To0pakeHre COCTOSTHUS TUCKPETHBIX BXOJIOB U YIIPaBJICHHE BHIXOJHBIM PEJI€;
4.0ro0pakeHre 3HaYeHUH YaCTOThI, MOIIIHOCTH M TOKa B BUJIE TPEH/IOB;
5.0To6pakeHne KypHajia TPEBOT.



3aganune Ne6. O6men 1o porokosry Modbus TCP uepes Ethernet.
Heasb padorsl: opranuzanus nepenaun tekymux naHabix u3 OBEH IIJIK B Lectus OPC mo
npotokory Modbus TCP mis ux mocienyromieit nepeaaun B8 SCADA-cucTeMsl.

Conepxanue

1 ITpoext ITJIK

2 IpoexT LectusOPC

3.Yrenue nagueix OPC-knnenToMm

3ananue Ne7. [Togkmouenne OPC CoDeSyS V2.3.

Heab padorsi: Hactpoiika konTposuiepa u OPC ceprepa Ha npotokonsl Modbus RTU u
Modbus TCP

Conepxanue

1 Onucanue kontpomiepos OBEH cepun ITJIK1xx

2 Hacrpoiika koutposmepa u OPC cepsepa Ha npoTokos Modbus RTU

3.1 Hactpoiika koHTpoJUIEpa

3.2 Hacrpoiika OPC cepBepa

4 Jlo6asnenne Modbus nepeMeHHBIX

4.1 Anpecarusi nepeMEHHBIX B KOHTPOJUIEPE

4.2 JloGaBneHnue nepeMeHHbIX B KoHTpoep u OPC cepsep

5 Hacrpotiika koutposutepa u OPC cepsepa na mporokon Modbus TCP

6 PexoMeHaamuu 1o opraHu3aluy mepeMeHHBIX

6.1 He ucnonb3oBatk nepeMennyto 8 Bits

6.2 3amaTh HacCTPOUKY «MaKCHMaJIBHO JOIYCTUMBIN Pa3pbiB aJPECOB B 3aIIPOCE YTCHUS.

6.3 ®opmMupoBath aapeca B ONPeATICHHON OCIEI0BATEIFHOCTH

6.4 Beraucnarh agpeca ¢ moMoIisio pyHKIuu «[ pymmoBeie onepaum

3ananue Ne8. Peasmmzanus WEB-cepepa.

Leab padoThl: yIaTCHHOTO MOHUTOPHUHTA, YIIPABICHUS U XPAaHCHHS apXUBOB JAHHBIX
prOOPOB, HCIIOJIE3YEMbIX B CHCTEMaX aBTOMATH3AIIHH.

1. OcHoBHas nHGOPMAIHS O CEPBHUCE U OMMCAHUE TOCTYITHOTO (PYHKIIMOHAA.

2. Omnucanne uaTepdeiica moab30BaTesl.

3.  ®ynkuuonan moobuabHoro kimenta OwenCloud.

4. Tlpumepsl MOIKIIOYCHUS YCTPOHUCTB K CEPBHCY.

5. Ilpumepsl uHTErpanuu o6JIa4HOrO cepBUca U JIpyrux cucrem (Hampumep, SCADA-
CHUCTEM).

6. HWudopmanus o6 uaterparuun OwenCloud u npyrux cepsucos (Telegram-6ora,
TOJIOCOBOTO TIOMOIITHUKA AJTHCa).

7. Wudopmauus o6 API cepBuca



Ilpunoostcenue 2
KOMILJIEKT 3AJAHUM 1151 BBINOJTHEHUSI IABOPATOPHBIX PABOT

Cemectp 6 (OPO u 3®0)

3ananue Nel. l3ydeHwe TEXHUYECKHX XapaKTEPUCTHUKU OCHOB MPOTPaMMHUPOBAHUS
IPOMBIIIICHHOTO JIOTHYeCKoro KouTposutepa $7-300

Hean paboTsl

O3HAKOMHUTHCS ¢ YCTPOMCTBOM M TEXHUYECKHUMH XapaKTEPUCTUKAMH TIPOTPAMMHPYEMOTO
koHTposutepa Siemens S7-300, mpuoOpecTH HaBBIKM MPOrPAMMHPOBAHHS C MPUMCHEHHEM
nporpammuoro obecrnieuerus SIMATC TIA PORTAL, u3yuutb OCHOBHBIE (YHKIHH |
orepanuu.

Conep:xxanue padboTbl

a) M3yunuth Ha3HaueHue, TexHuueckue xapakrepuctuku [IJIK Siemens S7-300, ocHOBHBIE
y3JI6I 1 BO3MOYKHOCTH J1aO0OPaTOPHOTO CTEHIA.

6) M3yunTth cucTeMy KOMaH/I U PUHIKIILI TporpammupoBanus [1JIK.

B) /loma mpu moaroToBke K padore:

- BBIMIOJHUTH CUHTE3 CUCTEMbI aBTOMATU3allUK COTJIACHO BapUaHTY 3aJauu;

— BBITIOJTHUTH CUHTE3 CUCTEMBI JIJIs 33JaHHsI MOTEHIIMAILHOTO CUTHAJIA U TOKOBOTO;

- COCTaBUTh MIPOrPaMMY JIJIsl BBOJIa B KOHTPOJLIED.

r) B maGoparopuu:

- MPONTH TECTUPOBAHME MO CUCTEME KOMaH/ U MPUHIIUITY MPOrPaMMUPOBAHUS HA
[JIK Siemens S7-300;

- OCBOMTH Tpaduueckyto cpeny nmporpammuoro odecrneuenus SIMATC TIA PORTAL,;

— CKOH(UTYPHPOBATH 00OPYIOBAHNE;

- HaOpaTh Ha KOMIIbIOTEpE MOATOTOBJICHHYIO IPOTrpaMMy, OTKOMITHIINPOBATh €€ U
BBECTHU B KOHTpoOJLIEp. YOEeIUTHCS B MPAaBUIBHOCTH PabOTHI IPOTPaMMBI.

1) ObopMHTH OTYET MO MPOJICTaHHOMN paboTe.

OTtuer

[Ipu opopmnennn oryera 1o J1abopaTopHOi paboTe HEOOXOAMMO NPHUBECTH:

1. ens paboThI;

2. yCTIOBHS 3a/1a4¥ 110 BapHUAHTY;,

3. npuHATbIE 0003HAYEHMSI TEPEMEHHBIX, JIOTUYECKHEe (DYHKIUU JJIS BBIXOAHBIX U
MPOMEKYTOUHBIX IEPEMEHHBIX, TIPU HEOOXOUMOCTH IIUKIOTpaMMy paboThl 000pyAOBaHNUS;

4. noruyeckue PyHKINU B afipecax MPOrpaMMUPYEMOro KOHTPOJLIEPa;

5. IporpaMMy JUTsl pealii3aiiy CUCTEMBI YIIPABIICHHUS;

6. METOOUKY SKCIEpUMEHTAIbHON NPOBEPKHM (PYHKIMOHUPOBAHUSA pPEATU30BAHHOMN
CUCTEMBI yIPABJICHUS U PE3YJIbTAThI IPOBEPKH;

7. BBIBOJIBI IO padoTe.

3apanme Ne2. KondurypupoBaHuss CHCTeM  aBTOMAaTH3allMd  CO  CTaHIUSIMH
pacrnipenenenHoi nepudepun

eanb padoTbI

O3HAaKOMUTBCA € BO3MOXKHOCTSIMH  TOCTPOEHUST U  KOH(QUT'YpUPOBAHHS CHCTEM
aBromarmszanuu (Ha 6aze IIJIK S7-300) co cranumsimu pacnpeneneHHoi nepudepuun (Ha 6aze
ET200M).

Conep:xxanue padboTbl

a) 3yuntp Ha3HayeHHE, TEXHUYECKUE XapaKTEPUCTHKH, OCHOBHBIE Y3JIbl M1 BO3MOXHOCTHU
71a00paTOPHOTO CTEH/A.

6) U3yunts crcreMy KoMaH I 1 npuHIIs! padotsl ¢ ITJIK S7-300.

B) /loma npu moaroToBke K padore:

—  BBINOJHUTH CUHTE3 CUCTEMbI aBTOMATU3ALIUU COTJIACHO BhIJAHHOMY 3a/1aHUIO;



— coctaButh nporpammy B cpeae TTA PORTAL;

—  COCTaBUTH MPOTPAMMY JIJIsl BBOJIa B KOHTPOJLIE.

r) B maGoparopuu:

—  IPOWTH TECTUPOBAHHUE IO CHUCTEME KOMaHJ M NPUHLMITY porpammupoBanus Ha [1JIK
S7-300;

—  ocBOUTh Tpadudeckyto cpeay nporpammuoro odecneuenus SIMATC TIA PORTAL;

—  CKOH(UTYpPUPOBATH 0OOPYIOBAHHE;

— HabpaTh Ha KOMITBIOTEPE MOJTOTOBJICHHYIO MPOrPaMMY, OTKOMITUIIMPOBAThH €€ U
BBECTH B KOHTpOJUIEP. YOEIUTHCS B MPABUIBLHOCTH PaOOTHI IPOTPAMMBL.

1) ObopMHUTH OTYET MO MPOJICTAaHHON paboTe.

TpeOoBaHus K 0TUYETY

OTuer J0JKEH COJIepKaTh:

a) 1eib paboThI,

6) ycinoBus 3aja4d, MPUHATHIC O003HAYCHUS TIEPEMEHHBIX, JIOTHUYCCKUE (QYHKIMH IS
BBIXOJHBIX W TIPOMEKYTOUHBIX IMEPEMEHHBIX, MPH HEOOXOIUMOCTH IUKIOTPAMMY pPaOOTHI
00opyI0BaHNS;

B) sioruveckue GyHkuu B anpecax moayis [JIK;

I) METOIMKY OKCIEPUMEHTaIbHOW MpPOBEpKH (YHKIMOHHUPOBAHUS PpPeaTH30BaAHHOM
CUCTEMBI yIPABJICHUS U PE3YJIbTAThI IPOBEPKH;

1) BBIBOJIBI IO paboTe.

KonTposbHbIe BOPOCHI

1. Yro Takoe cranmus pacnpenenennoi nepudepun ET200M?

2. Kak ycraHoBHTb ajipec yCTpOHCTBA B IpoeKTe?

3. 3adem B pabote HyxeH uHTepPeicHbIi Moaynb IM153-17

3ananue Ne3. Mzyuenue ocHOB octpoeHus u pabotsl co SCADA-cuctemoit

eanb padoTbi

Osznakomutbesi ¢ Bo3MokHOcTsIMH SCADA-cucteMbl, rpa@uyecKUMH W JIOTHYECKUMU
JJIEMEHTAaMH, a TaKXe MPUOOPECTH HAaBBIKM CHHTE3a M HAJIAAKU CHCTEM YEJIOBEKO-MAIIMHHOIO
uHTepdeiica.

Coaep:xanue padboTsbl

a) M3yunTh Ha3HAUYeHUE, TEXHUYECKUE XaPAKTEPUCTUKU, OCHOBHBIC Y3JIbl M BO3MOKHOCTH
71a60paTOPHOTO CTEH/IA.

6) V3yunthb cucteMy KOMaH U IPHHIUITBI CO3/IaHUs TIPOEKTOB B cpeae Trace Mode.

B) JloMa mpu moAroToBKE K padbore:

—  BBINIOJHUTH CUHTE3 CUCTEMBI aBTOMATH3AIMK COTJIACHO BBIAAHHOMY 3aJJaHHIO;

—  COCTaBUTH Iporpammy B cpene TraceMoune6;

—  COCTaBUTb IPOTpPaMMYy JUIs BBOJIa B KOHTPOJLIED.

r) B naboparopuu:

—  IPONTH TECTUPOBAHHUE IO CHUCTEME KOMaHJ M NPUHLMITY porpammupoBanus Ha [1JIK
Siemens S7-300;

—  OCBOHMTH rpadHUECKyI0 Cpeay mporpaMMHoro obecrneucuus Trace Mode;

—  CKOH(UTYpPHPOBATH 00OPYIOBAHNE,

— Ha0paTh Ha KOMIIBIOTEPE MOJATOTOBICHHYIO IPOTrpaMMy, OTKOMIIMIMPOBATE €€ U
BBECTH B KOHTpOJUIEP. YOEIUThCs B MPABHIIBHOCTH PaOOTHI IPOTPAMMBI.

1) ObopMHTH OTYET MO TIPOJICTAaHHOMN paboTe.

TpeGoBanus K oTYETY

OTuer KOKEH COEpKaTh:

a) 1eib padoThI,

6) ycioBus 3a7a4H, IPHHATHIC 0003HAYCHUS IEPEMEHHBIX, JIOTHUeCKHAE QYHKIUH IS
BBIXOJIHBIX U TMPOMEXYTOUHBIX MEPEMEHHBIX, MPH HEOOXOIMMOCTH IUKJIOTPaMMy PaOOThI



000opyI0oBaHUS;

B) noruueckue GpyHkun B aapecax moxayns [JIK;

r) rpadudeckoe nzoopaxkenue s3kpanoB SCADA-cucTeMsr;

) METOIUKY OHKCHEPUMEHTAJIbHON MpOBEpPKH (YHKIMOHHPOBAHUS PpEAM30BAHHON
CUCTEMBI yNpaBJICHUS U PE3YJIbTAThl IPOBEPKH;

€) BBIBOJIBI 110 padoTe.

KonTposbHbie BOpochl

Urto takoe SCADA-cucrema?

Urto takoe OPC-cepep?

Kakue seMeHTbl BUPTYAIbHOTO MyJIbTa UCIOIB3YIOTCS B padoTe?

st wero ucnonszyercs SCADA-cucrema?

Kax ycranoButs agpec ycrpoiictsa B npoexkre OPC-cepsepa?



PEI'VTAMEHT

0a/1JIbHO-PEHTHHIOBOM CHCTEMbI OLICHKH Y4eOHOM 1eATeJJbHOCTH CTYIeHTa

Jucrunnuna Tpomvluiiennoie unmepgeiicol

Kadenpa Aemomamuzayus mexHon02U4ecKux NpoYeccos U NPOU3B00Cme

I'pynna (I'pynner)_ ATIIIT  MHCTUTYT 3HEPreTUKH  YU.TOJ Cemectp 6

CocraBuTens (BeAyIIHiA IPETOJaBATEIb) [llyxun B.B. PykoB. mpaxr. 3aHATHI [Iyxun B.B.

AZ’Z;EZ’; % Buo oeamenvnocmu Buowvt pabom, noonesxccaujue ouenke KoMﬂ‘-l:ocZJ:J;Zig

Texywuii Konmponw [MpakTuueckas padora (1-4-s padota o 4 Oana) 15

1 Pybesicnas ammecmayus [TuceMeHHast KOHTPOJIbHAS paboTa 20
Ilocewaemocmo 5}
Texywuti konmpono [Tpaktrueckas padora (1-4-1 pabora o 4 6ama) 15

2 Pyb6escnas ammecmayus [TucebmMeHHas KOHTpOJIbHAS paboTa 20
Ilocewaemocmo 10

3 CamocrosiTenbpHas paboTa Jloknan, nmpe3eHTamusl. 15
BCEI'O 100

4 Teopueckas paoma z:;;;?;dﬂigigzi Iiaczggg):ﬁeﬂunn. Pe3ynbrar no HacTponke u 20

3aesedyrouuii kagheopoii Pocnuco /lama
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