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Pabouas nmporpamma aucuumiauHbl «lIpoMbllIeHHbIE KOMMYHUKAIMOHHBIE CETH

B pOOOTOTEXHUUYECKUX CUCTEMaxX» COCTABJIEHA B COOTBETCTBHM C YUEOHBIM IIJIAHOM I10
HanpasiieHuIo noArotToBku 15.04.06 «MexarpoHuka u poOOTOTEXHHMKA», HANPaBJICH-
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2023 roma nmpuéma o ouHoOM popme oOydeHMUSI.
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1. OBBEKT, HEJIb U 3ATAYHU OCBOEHMU S TNCIHUIIVINHBI

JlucuumniauHa paccMaTpUBaeT BONPOCH pa3paboTK, MPOSKTUPOBAHUS U HAJIA KU
CHUCTEM aBTOMAaTH3allMd M YIpPaBICHUS B POOOTOTEXHHMYECKHX CHCTeMax Ha 0aze
TEXHUUYECKUX CPEACTB, C IPEACTaBICHUEM HH(POpMaLuU B IUPPoBOil popme.

Ilenpr0  AMCUUIUIMHBI  SBISAETCA:  W3y4YEHUE  INPUHLHUIOB  IOCTPOCHUSA
IIPOMBIIICHHBIX KOMMYHUKaI[MOHHBIX ceTen pa3INYHBIX YPOBHENU
pOOOTOTEXHUYECKUX CHUCTEM M  OCHOB  HMH(POPMALMOHHBIX M  (U3NYECKUX
B3aMMOJICHCTBHI B HUX C IPUMEHEHHEM MTPOMBIIIJICHHBIX UHTEP(EICOB.

B pesynbraTe 0CBOEHUS IUCHUILUIMHBI CTYAEHT JOJIKEH:

— 3HaTh OCOOEHHOCTHU apXUTEKTYpPhl PacCHpeesIEHHbIX CUCTEM cOOpa JaHHBIX U
YIPABJIECHUS; MOJENb OTKPBITOM INPOMBIIIIEHHOW CETH; MCIOJb3YEMbIE TOIOJIOIHH
ceTell; (u3nueckue cpedbl Mepeaavu JaHHBIX B IPOMBIIUIEHHBIX CETSX; OCHOBHbBIE
KOMIIOHEHTBI ITPOMBIIIJIEHHBIX CETEH; MPOTOKOJIbI 0OMeHa MH(pOpMaLuel; OCHOBHBIE
XapaKTEePUCTUKH PACIIPOCTPAHEHHBIX POMBILIIIEHHBIX CETEH;

— YMETbh OLIEHHUBATh TPEOOBAaHUA K CETAM Iepenayd MHPOpMaluH; BbIOMPATH
TUI TPOMBIIUIEHHON CEeTH, (U3MYECKU KaHal W MPOTOKOJ; IPOEKTUPOBATH
IIPOCTEUIINE CPEICTBA CONPSIKEHUS C CETBIO;

— BJIAJIETh HaBBIKAMU BbIOOpA CEPUITHOTO 00OPYAOBAHUS U MPOECKTUPOBAHHMS
HOBBIX OOBEKTOB YIpPaBICHHUS POOOTOTEXHHUUYECKUMM CHCTEMaMU C MPUMEHEHHEM
IIPOMBIIUICHHBIX KOMMYHUKAIIMOHHBIX CETEH.

[lepeunciieHHbIe pe3yIbTaThl 00yUEHHUS SBJISIFOTCS OCHOBOM ISl (pOPMUPOBAHUS
CJIeIYIOIIUX KOMIETEHIUMI:

- CIIOCOOHOCTHIO BHIOMPATH CEPUHHBIC M TPOSKTHPOBATH HOBBIE OOBEKTHI aBTO-
matuzanuu u podororusanuu (I1K-2).

2. MECTO JJUCHUTIJIMHBI B OCHOBHOM OBPA30OBATEJIBHOM
INPOI'PAMME

JlucuuniauHa ~ OTHOCHUTCA K = 4YacTd,  (OPMHUPYEeMOM  ydaCTHUKaMHU
o0Opa3oBarenbHbIX OTHOIIEHUM, biioka 1 «lucuunianael (Moaysn)» ydeOHOTO IU1aHa.

bazupyercs Ha 3HAHUSIX U YMEHUSIX, KOTOPbIE CTYIEHT MPUOOPEN MPU OCBOCHUU
MPEAIIECTBYOIIUX JTUCIUTUINH: uH(popMaTHKa, CUJIOBAs AIIEKTPOHUKA,
MUKPOIIPOILIECCOPHBIE YCTPOICTBA, KOMIUIEKTHBIE 3JIEKTPOIIPUBOJIBI B POOOTOTEXHHUKE,
CUCTEMBI YIIPABJIEHUS AJIEKTPOIPUBOAAMH.

3HaHMS W YMEHHUA, NPUOOpPETEHHBbIE NPU OCBOCHUU JAHHOW JUCIHUILIMHBL,
peanu3yroTcs CTYJEHTOM IIPU BBIIIOJIHEHHMH KypCOBOIO MPOEKTa IO JUCLUIUIMHE
«IudpoBble cUCTEMBbl aBTOMATU3ALMK POOOTOTEXHUYECKUX U  MEXaTPOHHBIX



KOMILJICKCOB), IIPOXOXKICHUH I‘OCY,Z[&pCTBCHHOﬁ UTOIOBOM aTTeCTaluu.

3. CTPYKTYPA

N COAEP KAHME JUCIHUITJIMHBI

3.1. PacnpenesieHde y4eOHbIX 4YacoB IO TeMaM IMCHUIUIMHBI W BHUAAM

3aHATHHI
No HaunmenoBanue tem KonmuaecTBo yacoB
Te- (coneprkaTenbHbIX MOTYJICH) B Tom uncne
MBI Bcero Jlexnuun [Tpakt. | JIaGop. CPC
(CemuH.)
1 Obwue ceedenus o cucmemax 10 ) i i 3
asmomamuzayuu
Apxumexkmypa u mononoaus
2 . 11 2 - - 9
npomwvlutieHHvix cemeti, mooenvb OSI
Qu3zuueckuil yposenv mooeau OSI:
3 cpeovl nepedadu OaHHLIX U 13 2 - 2 9
uumepdeticol
4 Cemb na ocnose HART-npomokona 11 2 - - 9
5 AS-unmepdgheiic 15 2 - 4 9
6 Ilpomviuwinennas cemv PROFIBAS 22 3 - 10 9
7 Ilpomoxkonwt u cemu MODBUS 19 2 - 8 9
8 Ilpomviuinennas cems Ha ocHoge
CAN-npomoxkona 21 2 ] 10 ?
KonrakTHas paboTa (IOMOJHUTEIbHAS ) 4
Htoro mo Bunam 3aHsITui 126 17 34 71
KoHnTpo:is 36
Hroro: 162

(I)opanOBaHne KOMIIETEHIIUH B pe3yjabTaTe 0CBOCHUA TEM JUCHUIIIMHDbI

KoMnerennun TeMbl IMCHUILINHBI, HALlEJIECHHbIE HA BLIPA0OTKY KOMIIe-
TeHIUH
I1K-2 Tema 1-8
3.2. Jlekuuu

Tema 1. Obwue ceedenus o cucmemax agmomamu3ayuu.

Conepxxanue Tembl 1:

TexHuueckass cHCTeMa U TEXHOJOTHYECKHH OOBEKT

YIOPABJICHHMS; LIEJIM CO3/IaHMsI U BUIbl aBBTOMAaTU3HPOBAaHHBIX cucTeM yipasieHuss ACY;
Bubl uHTerpauu AC; pynkunn u pexxumsl padbotel ACY TII; mpuHIMIBI TOCTPOCHUS

U pazHOBUAHOCTH apxXUTEKTyp ACYTII; nOHATHE OTKPBITOM CHCTEMBI.

Jlutepatypa k Teme 1: [/,

Tema 2. Apxumexmypa u

4,8, 10, 11]

MONOJI02UsL NPOMbLULIEHHbIX cemeti, Mooeib OSI.
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Conepxxanue TeMbl 2: [IoHsSTHE TPOMBINIJIEHHON CeTH; KIacCU(UKAIIUS U TUTIBI
MPOMBIIUICHHBIX CETEH; apXUTeKTypa u MOAeau (KJIHUEHT-CEpPBEp, W3AaTelb-
MOJMKCYYK) CeTH; Tiepeada nHGOpMaIIis B CETH; MOJISTh B3aUMOICHCTBHUS OTKPBITHIX
cuctem OSI.

Jlureparypa k teme 2: [1, 2, 3,5, 11, 12]

Tema 3. Quzuueckuti yposenv moodenu OSI: cpedvi nepedauu OauHbIX U
unmepeticoi.

Conepxanne Ttembl 3: Cpenwsl mepenaunm naHHbIX, wuHTepdeiic RS-232;
untepdericel RS-485 n RS-422; Untepdeiic «TokoBas netiisy.

Jluteparypa k Teme 3: [1, 2, 3,10]

Tema 4. Cems na ocnose HART-npomokona.

Conepxanue Tembl 4: OOIIME TPUHIUIIBI TOCTpOoeHUs: ceT Ha ocHoBe HART-
NpPOTOKONA; CTPYKTypa ciioBa u cooOuieHuss B HART-npoTokosne; cerb Ha OCHOBE
HART-mpoToko:a, aapecaiiysi 1 KOMaH Ibl; SI3bIK onucaHust yctpoicts DDL, pa3HOBUIHOCTH
HART.

Jluteparypa k Teme 4: [1, 3, 6, 11]

Tema 5. AS-unmepdgetic

Copnepxanue Tembl 5: HMcropuueckass copaBka; Ha3HAu€HHE, apXUTEKTYpa,
0COOEHHOCTH TmpuMeHeHuss AS-uHTepdeiica; MNPOTOKON Mepefdayd JAaHHBIX U
MOIYJISIINST; HaJIEKHOCTh, 0€30MMaCHOCTh MIEPeIaun JaHHBIX U PACTO3HABAHUE OMIMOOK;
CHUCTEMHBIE KOMMIOHEHTHl AS-uHTepdeiica W TEXHHKa OBICTPOTO MOHTAXa,
CTaHAAPTU3AIUS U CEPTUPUKIIHSL.

Jluteparypa k Teme 5: [1, 2, 6, 11]

Tema 6. Ilpomvrunennas cemv PROFIBAS

Conepxanue TeMbl 6: OOuue cBeneHus o cetsax Profibus;moauduxanuu cetu
Profibus; Tomomorus cetu; ¢usnyeckuit ypoenb Profibus DP u Profibus FMS;
KaHaJbHBIH ypoBeHb Profibus DP: kommynukanmonssiii npoduns DP u mepemaua
COOOIleHUH, amnmapaTHOE pEe3epBUPOBAHME, OMNHCAHHWE YCTPOICTB, mepedaya
uHpopmarnuu B cet Profibus PA.

Jluteparypa k Teme 6: [1, 2, 5, 9]

Tema 7. Ilpomokoavt u cemu MODBUS

Conepxanue Tembl 7: OOIIMeE MONIOXKEHUS, BUJl CETEBOI0 OOMEHA U TOTOJIOTHS
CEeTH, PEKUMBI Nepesaun AaHHbIX; (u3nueckuil ypoenb, Moaens OSI mns Modbus;
npotokonsl Modbus ASCII m DCON; mporokon Modbus RTU: omucanue kaapa
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(bpeiima), cTpyKTypa MJdaHHBIX, CTPYKTypa COOOIIEHHH M KOHTPOJIb OIIHUOOK;
npukiagHoil ypoBeHb; Modbus TCP; nocrouncTBa u Hegoctatku ceteit Modbus.
Jlutepatypa k Teme 7: [1, 2,4, 7]

Tema 8. Ilpomvrunennas cems na ocnose CAN-npomoxona

Conepxxanue TeMbl 8: XapaktepucTtuku u npeumyniectBa CAN mportokoia,
tonosiorust cetu CAN, ¢duzndeckuil ypoBeHsb, hopmar Kajpa, BapuaHThl pean3aiiu
CAN mnpotokona, adanmayuss CANopen 015 3a0au 21eKmponpusooa

Jluteparypa k Teme 8: [1, 3, 11]

3.3. IIpakTHyecKkue (ceMUHAPCKHE) 3aAHATHUS (He npedycmMompeHsl)

3.4. JlabopaTopHbie padoThI

Ne Tema paboThI Ob6wem, | Jlutepar
(1 Jac. ypa
1 JlaGoparopHas padota Nel. IHTepdeiichl MPOMBIIIIICHHBIX CeTel ) [16]
nepeaayn JaHHbIX.
JlaGopatopHas pabota Ne2.VnpasieHnue npeodpazoBaTeIsiMu
2 . 4 [16]
gacToThl Altivar 71 ¢ ucnospzoBanueM nporokojga ModBus
VYnpasieHue npuBoiaMH MOCTOSTHHOTO M IEPEMEHHOT0 TOKa
3 (DCS800, UNIDRIVE SP) ot IIJIK Vipa 314ST no cetn 14 [16]
PROFIBUS DP
VYnpasnenue npeodpazoBarensimu yactorel UNIDRIVE SP ¢
4 ucnonb3oBanueM [JIK Vipa 314ST u oneparopckoii maHenu 6 [16]
Vipa TP606C
5 Ynpasnenue npeodpazoBarensimMu yacTotsl Altivar 71 ¢ TTJIK Twido ] [16]
no cetu CANOpen ¢ ucnonb3oBanuem npopuist CiA402
Hroro: 34
3.5. CamocTosiTesibHasi padoTa CTYJAEHTA
No Buapl camocTosTenbHON paboThI CTyIeHTa O0OBeM, yac.
(1
1 M3ydeHne 1eKIIMOHHOIO MaTepuaia 40
2 [ToaroToBka K J1a0OpaTOpPHBIM paboTaM 31
Hroro: 71

3.6 KypcoBoii npoexT (padora), HHAMBHAYAJIbHOE 3aaHUE

KypcoBoii mpoekt (paboTta) Mo IUCHUIUIMHE YYeOHBIM IUTAHOM HE MPEAyCMOT-
peH.

NuauBuayanbHOE 3a/1aHKE PEAYCMOTPEHO YUEOHBIMU IJIaHAMM I CTYJEHTOB
32049HOM (popmbl 00ydeHHs. OHO CBSI3aHO C BBINOJIHEHUEM pacyeTHO-rpapuuecKkoi pa-
OOTBI, KOTOpasi HalpaBjeHa Ha 3aKPEIJICHUE 3HAHUM, MOJYyYEHHBIX BO BpeMs JIEKIIH-
OHHBIX 3aHATHUM.

OO0beM yueOHOM Harpy3KHu IpY BBIIOJHEHUN UHAMBUYAIBHOTO 3aaHus — 9 Ja-
COB.
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PexomeHIyeMblii 00beM MOSICHUTEIBHOM 3aITUCKU 10 MHIUBUIYAILHOMY 33]a-
HUIO — He 6osee 6 ctpanut popmara A4 (210x297 mm).

4 ®OHJ OLIEHOYHBIX CPEJICTB

4.1 Kpurepuu U mKajbl JJisi HHTETPUPOBAHHOM OLEHKH YPOBHS C(hopMu-
POBAHHOCTU KOMIIETECHI[MA

Cocmasenaiowas komnemeHyuu — NOJTHOMA 3HAHUL

— HYJICBOW ypOBEHbB: HEBEPHbBIC, HE apTYMEHTHPOBAHHEIE, C MHOKECTBOM TPY-
OBIX OIMMOOK OTBETHI Ha BOMPOCHI / OTBETHI HA JBa BOIPOCA M3 TPEX MOTHOCTHIO OT-
CYTCTBYIOT. YPOBEHb 3HAHUI HIKE MUHUMAIIBHBIX TPEOOBaHUIA;

— MUHUMAJIbHBIA YPOBEHbB: JIaHbl HE TOJHbIE, HE TOYHBIE U apTyMEHTHPOBAH-
HBbI€ OTBETHI HA BOIPOCHI. YPOBEHb 3HAHUN HUKE MUHUMAJIbHBIX TpeOoBaHuil. Jlory-
IIEHO MHOTO IPyOBIX OIIHMOOK;

— TIOPOTOBBIA YPOBEHb: JaHBI HEAOCTATOYHO TOJTHBIC, TOYHBIE W ApPTyMEHTHUPO-
BaHHBIC OTBETHI HA BOMPOCHL. [110X0 3HAET TEPMUHBI, OTIPEIEIICHUS U TTOHSTHUS; OCHOB-
HBIC 3aKOHOMEPHOCTH, COOTHOIIICHUS, MPUHIUILL J[OMyIeH0 MHOTO HETpYyOBIX OIIH-
0OK;

— cpeaHuil ypoBeHb: JlaHbl TOCTATOYHO MOJIHBIE, TOYHbIE U apTyMEHTHPOBAH-
HBIE OTBETHI Ha BOMPOCHI. B 11e710M 3HAET TEpMUHBI, ONIPEACTICHUS U MOHSATHUS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIIEHUS, MPUHLHUIIBI. J{OMyIlIEeHO HECKOJBbKO HErpyObIX OIIu-
OOK;

— TPOJBHHYTHIN YPOBEHB: JaHbI TIOJHBIEC, TOUHBIC M ApTYMEHTHPOBAHHBIE OTBE-
ThI Ha BOIIPOCKI. 3HAECT TEPMHHBI, ONIPEACIICHUS U MIOHSATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIIEHUSI, MPUHITUTIBL. J[OTTyIIIeHO HECKOIBKO HETPYOBIX OITHOOK;

— BBICOKUW YpPOBEHb: JaHbl MOJHbIE, TOYHBIE U APTYMEHTHUPOBAHHBIE OTBETHI
Ha BOIPOCHI. 3HAET TEPMUHBI, OMPEJIETICHUS U MOHSATUSA;, OCHOBHbBIE 3aKOHOMEPHOCTH,
COOTHONIEHUS, MPUHLIUIIBL. J[OMyIIEHO HECKOJIBKO HETOUHOCTEH.

Cocmasnsowas KomnemeHyuu — yMeHus

— HYJICBOW YPOBEHbB: MOJHOE OTCYTCTBUE MOHUMAHUS CyTH METOAMKHU PEIICHUS
3a71a4d, JOIMYIIIEHO MHOECTBO TPyOEHUIITNX OMMOOK / 3a/1aHUS HE BHIMIOJIHEHBI BOOOIIIE;

— MHHHUMAJIbHBIH YPOBEHB: CJ1a00€ MOHMMAHUE CYTH METOJUKH PEIICHUS 3a/1a-
4M, JOIYIICHbI rpyOble ommOKu. Pemrenus He oOocHOBaHbBL. He ymMeeT HMCIOnbp30BaTh
HOPMAaTUBHO-TEXHUYECKYIO JUTEepaTypy. He opueHTHpyeTCs B clienuaIbHOW HAyJHOM
JUTEepaType, HOPMATHBHO-TIPABOBBIX aKTaX;

— TIOPOTOBBIA YPOBEHB: JOCTATOYHOE MOHUMAHHUE CYTH METOIMKHU PEIICHUS 3a-
Jauu, JOMyIIeHbl omuOKy. Permenns He Bceraa 000CHOBaHBI. Y MEET HCIIOJIb30BaTh HOP-
MaTHBHO-TEXHHUYECKYIO JITepaTypy. C1abo OpueHTHPYETCs B CHICIIMATIBHON HAYYHOM JIU-
TepaType, HOPMATUBHO-TIPABOBBIX aKTaX;

— CpCIHHH YpOBEHB: B IICJIOM IIOHUMAET CYyTh METOJUKH PEIICHUS 3a/Ja4M, J0-
MyIIEHBI OIMOKU. PereHns He Bceraa 000CHOBAHBI. YMEET HCITOJIb30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIICIIUATbHYIO HAyYHYFO JINTEPaTypy, HOPMAaTUBHO-TIPABOBBIC aKThI;
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— MPOJBUHYTHIA YPOBEHb: B IIEJIOM MTOHUMAET CYTh METOJUKHU PEIICHUS 3aauH,
JOMyIIeHbl HeTouHOCTH. CriocoOeH 000CHOBATh pPeIleHHs. YMEET HCIOIb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO U CHEIUAIbHYIO0 HAYYHYIO JIUTEPaTypy, HOPMATUBHO-PABOBBIE aK-
TBI;

— BbICOKUN ypoBeHb: [loHUMaeT cyTb MeTOIMKU perieHus 3aaauu. CriocoOeH
000CHOBaTh pEUICHUs. ¥ MEET UCIOJIb30BaTh HOPMATUBHO-TEXHUUECKYIO U CHEIUATIBHYIO
HAYYHYIO JIUTEPATYPY, EPEA0BOM 3apyOEKHBIIN OMBIT, HOPMATUBHO-TIPABOBbBIE AKTHI.

Cocmasnsiowas KomnemeHyuu — 61a0eHue HasblKamu

— HYJICBOW YpPOBEHB: HE MPOJEMOHCTPHPOBAT HABBIKM BBITIOJHEHHS Tpodec-
CHOHAJIBHBIX 3aJa4. VCObIThIBAET CYILIECTBEHHBIE TPYIHOCTH NHPHU BBIIOJHEHUU OT-
JICJIbHBIX 3aJIaHUHU;

— MUHUMAQJIbHBI yPOBEHb: HE NPOJAEMOHCTPUPOBAT HABBIKM BBITIOJHEHUS
npodeCCUOHANIBHBIX 3a/1a4. VICIIBIThIBAET CyIIECTBEHHBIE TPYIHOCTHU MPU BBITIOJHECHUU
OT/ACIIBHBIX 3aJIaHUM;

— TIOPOTOBBIA YPOBEHB: BIIAJIEET OIMBITOM TOTOBHOCTH K TpPO(ecCHOHANBHOM
NEATETLHOCTH U TMPOQPECCHOHAITBHOMY CaMOCOBEPIIICHCTBOBAHUIO Ha TMOPOTOBOM
ypoBHE. Tpy10BbIE€ IEMCTBUS BBIMOJHSIET MEAJIEHHO Y HEKAYE€CTBEHHO;

— CpeIHUM YpPOBEHb: BIIQJICET CPEIHHUM OIBITOM T'OTOBHOCTH K Tpodeccuo-
HaJILHOM JIESITEILHOCTH U PO ECCUOHATILBHOMY CaMOCOBEPIIICHCTBOBAHUIO. Tpy10BbIe
JEWCTBUS BBITIOJHSET HAa CPETHEM YPOBHE I10 OBICTPOTE U KA4E€CTRBY;

— TPOJABUHYTHIM YPOBEHB: BIIAJIEET ONBITOM M JOCTATOYHO BBIPAKEHHOUW JIMY-
HOCTHOW TOTOBHOCTH K TTPO(PECCHOHATILHOMN EeATeTbHOCTH U MPOo(heCCHOHATBFHOMY Ca-
MOCOBEPIIEHCTBOBAHUIO. BBICTPO M KAUECTBEHHO BBINOJIHIET TPYAOBBIE JCUCTBUS;

— BBICOKMU YPOBEHbB: BIIAJICET ONBITOM U BBIPAXKEHHOCTHIO JINUHOCTHOM I'OTOB-
HOCTH K MPOECCHOHAITBHON NEATETLHOCTH M MPO(HECCHOHATHLHOMY CaMOCOBEPIIICH-
CTBOBAHMIO. BBICTPO M KaUECTBEHHO BBIMNOJIHAET TPYAOBbIC JCUCTBHUS.

Ob6006wennas oyeHKa cpopmuposanHoCmu KOMnemeHyuil

— HYJIEBOH YPOBEHb: KOMITETESHITMH HE C(HOPMUPOBAHBI;

— MUHUMQJIbHBI YpPOBEHb: 3HAYUTEILHOEC KOJWYECTBO KOMIICTCHIIUH HE
c(hopMHUPOBAHO;

— TOpPOTOBBIA YPOBEHb: BCE KOMIIECTCHIIMU CHOPMHUPOBAHBI, HO OOJIBIIIMHCTBO
Ha MMOPOTOBOM YPOBHE;

— CpeIHUH YpOBEHB: BCE KOMIIECTCHIIMU C(HOPMUPOBAHBI HA CPETHEM YPOBHE;

— TPOABUHYTHIM YPOBEHB: BCE KOMIIETCHIIMA C(HOPMUPOBAHBI HA CPEIHEM WIIH
BBICOKOM YPOBHE;

—  BBICOKHI YPOBECHbB: BCE KOMIIETECHIMH C(HOPMUPOBAHBI HA BEICOKOM YPOBHE.

4.2 Kputepum ouieHUBAHUA
OneHuBaHWe ypOBHS OCBOCHHS CTYJACHTOM Y4e€OHOro Marepuana AUCIUIUIMHBI

«IIpompbllIIEHHBIE KOMMYHUKAIIMOHHBIE CETH B POOOTOTEXHUYECKUX CHCTEMAX» IpPO-
U3BOJIUTCA B XOJI€ TEKYIIET0 KOHTPOJIS U MPOMEXYTOYHOM aTTecTaliu (CEMECTPOBOIO



KOHTPOJISA).

Texymmii KOHTPOJIb 3HAHUHN CTYIEHTAa OYHON (POPMBbI OOYUYEHHS OCYIIECTBIIS-
€TCs TIO pe3yJibTaTaM JJA0OPATOPHBIX padOT, CTYEHTA 3a09YHOW (POPMBI 0OYUIEHUS — TIO
pe3ysibTaTaM BBINIOJHEHHUS] WHAMBUAYalIbHON paboThl. BrimonHenue mabopaTopHBIX
paboT ¢ 3amMTON 0TUETA, BHINOJHEHNE MHANBUAYATBHOTO 3a4aHusl (KOHTPOJIbHOM pa-
0O0TBI), IPEAYCMOTPEHHBIX pabouell mporpaMMoi AMCHUUILIINHBI, SBISETCS HEOOXOAH-
MBIM YCIIOBHEM JIONyCKa CTYCHTA K SK3aMEHY.

Pacnpenenenuie 6aioB TeKyero KOHTPOJs paboThl CTy/I€HTa HA MPOTHKECHUU
ceMecTpa puBeaeHo B Tabuuie 1.

Ta6nuna 1 — Pacnpenenenne 0aoB TEKYIIEro KOHTPOJIS

dopma KOHTPOJIS

Bo3moxHoe
KOJIMYECTBO
Oa/IoB

[Tpumeuanne

JIist cTyieHTOB OYHOM (pOpMBI O0yUCHHS

OTtuér no nabopa- 10 3ajiaHKe BBIIOJIHEHO MTPABUIILHO, ITOTYYEH-

TOpPHOI paboTe HBIE pe3yJIbTaThl 000CHOBAHBI, IPUBECH
aHaJIM3 MOJIyYeHHOT0 pe3yJsbTaTa

5 3a/aHue BBITIOJIHEHO B LIEJIOM MPABUIIBHO,

MOJIy4eHHbIE PE3YJIbTAThl HE BCEraa 000c-
HOBaHBI, BOSHUKJIU TPYAHOCTH B OObsSICHE-
HUU NOJYYSHHBIX PE3YyJIbTaTOB

HToro no s1adopa- 50 N3 pacuéra npoBeneHus MeCTH 1a0opaTop-

TOPHBIM padoTam HBIX paboT. O1ieHnBaeTCs pe3yaIbTaThl Kak-

(MaKcHMAJIbHO BO3- 1o 1a00paTopHOIl pabOTHI.

MOKHO€)

UTOro 50 MaxkcuMalibHO BO3MOXKHOE

JList ctyaeHToB 3a04HOM (hOpMbl 00YUEHUS

BrimonHeHne KoH- 50 [Tpu BBITIOTHEHUH 3a/TaHUS TTOJTyYECHHBIE pe-
TPOJIBHOU PabOTHI 3yJIbTaThl 000CHOBAHBI, BEIBOJIBI APTyMEH-
(MHIMBUTYaTEHOTO TUPOBAHBI M JIOTUYHBI, paboTa oopmiieHa
3a/1aHUs) 0e3 3aMeUYaHui
30 3ajiaHKe BBIIOJHEHO B LIEJIOM MPABUIIBHO,
HO ITOJTYYCHHBIC PE3yJIbTaThl HE BCET/Ia
000CHOBaHbI, UMEIOTCS 3aMCUAHUS 110
0(OPMIICHHIO.
UTOro 50 MaxkcuMalibHO BO3MOXKHOE

Hrorosas arrecranud 1o pe3yibTaTaM OCBOCHHA AUCHUILTIMHBI B CEMECTPE

IPOBOIUTCS B (OpME CEMECTpOBOro 3auera B cooTBeTcTBUM ¢ «llojoxenuem o0

opraHu3anuu ydeOHOTO Tmporecca B JIOHEIIKOM HAlMOHAIHHOM TEXHHYECKOM
yHUBEpcUTETEY, YTBEpKAEHHOM mpukazom JJoHHTY Ne337-14 or 02.05.2018r. [dns
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OmpeNeseH!sT YpPOBHS 3HAHMM  CTYAEHTOB IMPEINOAaBaTeNb  PYyKOBOACTBYETCS
KPUTEPUSMHU OLICHKM 3HAHUU, SBISIOUIUMUCS COCTABISIOUIEH YueOHO-METOANUYECKOTrO
KOMIUIEKCA TUCIUTUINHBI.

Otmertka o 3auete u ornedka A mo mkaine ECTS (90-100 6annoB) BeIcTaBIsIETCS,
€CIIM CTY/ACHT JTaeT MOJIHBIN, MPaBUIbHBIA U OOOCHOBAHHBIA OTBET HA BOIPOCHI; BEPHO
dbopMyupyeT OKOHYATENbHbIE pEHIeHUs 1O HUM; [IOKa3bIBAET HE TOJIBKO
WHTErpUPOBAaHHBIE W YHU(DUIIMPOBAHHbIE 3HAHMUS M TMPAKTUUYECKUE HABBIKA, HO H
YMEHUE CaMOCTOSITEIbHO TPUMEHSTh CYIIECTBYIOIIUE TEXHUYECKHUE pEIICHUs B
KOHKPETHBIX CUTyallUsX; YMEET aHaJIU3upoBaTh M OIIEHUBATH (HaKThl, COOBITHS H
IPOTHO3UPOBATh OXKUJAEMbIE PE3yJbTaThl OT MPUHSTHIX PEUICHUHN; JEMOHCTPUPYET
3HAaHUE OCHOBHOM JIUTEpAaTypbl M 3HAKOMCTBO C JOMOJHUTEIBHOW, KOTOpas
IpeIyCMOTPEHa MPOrpaMMONM Ha YpOBHE TBOPYECKOTO MCHOJIB30BAHUS; JENaeT
BBIBOJIbI U 0000mIeHus, ¢opManu3yst ux Ha Oymare JIOTMYHO, TMOCJIEIOBATENbHO, C
COOJIIOZICHUEM CYIIECTBYIOUIMX CTaHAApPTOB; AT TPaMOTHBIE OTBETHI MPH 3aIIUTE
7a060paTOPHBIX PadOT U WHIWBHAYATHHOTO 3aMaHus (I CTYJACHTOB 3a09HOU (POPMBI
oOy4eHus).

Otrmerka o 3adere um oneHka B mo mxkane ECTS (80-89 6amioB)
CBUJIETEIBCTBYIOT O TOM, YTO 3HAHUS CTYJIEHTA B 1I€JIOM COOTBETCTBYIOT OOJBIIMHCTBY
TpeOOBaHMM, MPUBEACHHBIX BBIIIE, YTO CBUACTEIILCTBYET O KAU€CTBEHHOM OCBOCHHH
MaTepuana JUCUUIIMHBI, TOHMMAHUM OCHOBHBIX TIIOJIOKEHUM, W3JI0KEHHBIX B
OCHOBHOM U JOTIOJTHUTENBHOU JIUTEPATYPE, MPOSBICHUU CIOCOOHOCTEH K OMOTHEHUIO
¥ OOHOBJIEHMIO 3HAaHUHK. B TO ke Bpems CTyJeHTOM ObUI JOMYIIEH psiJ OMIMOOK Mpu
NPUMEHEHUN TEOPETHUYECKOT0 MaTephasa BO BpeMsl BBIMOJIHEHUS Ja0OpaTOPHBIX
paboT U KypcoBOU pabOTHI.

Otmetka o 3auete u orieHka C no mkane ECTS (75-79 6annoB) BbICTaBIsIeTCS,
€CJIM, OTBET B OCHOBHOM YJOBJIETBOPSIET TPEOOBAHUSIM, MPUBEJACHHBIM BBIIIE, HO
CTYJIEHT JIOMYCKaeT psijl OMMOOK U HETOYHOCTEH, KOTOpPbIE CYIIECTBEHHO HE BIUSIOT
HAa KaueCTBO NPUHUMAEMBIX PEIICHUM, M T[OKa3bIBAlOT YCBOEHUSI OCHOBHOMU
JUTEPATyPbl, IPEAYCMOTPEHHONU MPOIPAMMON.

Otmetrka o 3adere u ornenka D mo mkane ECTS (70-74 Gamma) craBuTCS B
cilydae, KOrja CTyJ€HT B OCHOBHOM BBITIOJIHIII 33]Ja4i B 00beMe yueOHON pOrpaMMBl,
HO HEJOCTAaTOYHO TIIyOOKO BJIaJIeET MaTepuaioM; JIEMOHCTPUPYET 3HAHUS, KOTOPHIC
HOCSIT HEJJOCTATOYHO CUCTEMATU3UPOBAHHBIN XapakTep; AOMYCTU OIIMUOKH, KOTOpBIE
MO>KHO YCTPaHUTh U KOTOpbIE HE BBI3BIBAIOT HETATUBHBIX IMOCIEICTBUM Ha KaueCTBO
NpUHUMAEMbIX pelieHud. Takxke CTyAeHT MOT JOMyCKaTh OTKJIOHEHHUS OT MJIAHOBBIX
CPOKOB BBITIOJTHEHHSI U 3alllUThl KYPCOBOM paloOThI, a TakKe HE MPUHUMAJ aKTHUBHOTO
ydacTusi B 00CYKIE€HUH JIEKIIMOHHOTO MaTepHasa B TECUEHUN CEMECTpa.

Ormerka o 3adere u omnedka E mno mkane ECTS (60-69 6amioB)
CBUJICTENLCTBYIOT O TOM, YTO aOWTypHEHT Ha YJIOBJIECTBOPUTEIHLHOM YPOBHE
O03HAKOMMJICA C MaTepuajiaMd AUCIUIUIMHBI, OCHOBHOW JIMTEpATypoOM; MOKazall NpH
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BBITIOJIHEHUM 3a/IaHMsl 3HAHHWE OCHOBHBIX IOJIOKEHUN METOJIMKH MPOEKTHUPOBAHUS
SCADA-cuctem, HO JONyCTWJ psi NOTPEHIHOCTEH, KOTOpbIe, a TaKkKe
CBUJICTEILCTBYIOT O HAJMYMU OINpPEACNICHHBIX HEJOCTATKOB B YCBOGHHUHM MaTepHasa
quctutInHbL. CTyASHT MOMYCTHSI OTKJIOHEHHUS OT IUIAHOBBIX CPOKOB BBITIOJTHEHUS H
3alUTHl KYypCOBOM paboOThl, HE NPUHUMAJ AaKTUBHOTO Yy4YacTUsi B OOCYXICHHUU
aKTyaJbHBIX TEM B TEUEHUH CEMECTPA.

3auer HeJb3s CUUTATh CJAHHBIM, €CJIM CTYACHT HE Cllajl B yCTAHOBIIEHHbBIE CPOKH
KypCOBYIO paboTy; HEJJOCTATOYHO OPUEHTUPYETCA B Marepuase; JaeT HelpaBUJIbHBIC
OTBETHI; UMEET cllabble TEOPETUUECKHUE 3HAHMS U MPaKTUYecKue HaBbIKK (0TMeTKa «He
3aureHo» u onenka FX mo mkane ECTS (35-59 Gamna); uMmeer KpUTUYECKHE IS
NOHMMAaHUA Kypca TMpoOenbl B 3HAHUAX, TpeOyIolMe MOBTOPHOTO U3yYEHUs
nucuuruinabl (otMeTka «He 3auteno» u onienka F no mikane ECTS (0-34 6amna)).

4.4 IlpuMep TeKyLIero onpoca Ha JJabopaTopHbIX padorax

Ha npumepe temsl «IIpomebinuiennast cetb PROFIBUS»:

1. HazoBuTe u maiite xapakrepuctuky moauduxamusm crangapra PROFIBUS-
DP.

2. IlepeuncnuTe OCHOBHBIE XapaKTEPUCTHKHU (PU3MUECKOM Cpeabl Mepeaadu CeTH
PROFIBUS-DP.

3. HazoBute npodunu u nonp3oBatensckue uHTepdeiicsl DP ncnonb3yemblie 1iist
oOMeHa [aHHBIMU C JaTYMKaMH W MCIHOJHUTEIbHBIMU YCTPOMCTBAMU B CETIX
PROFIBUS.

4. KakuM 00pa3oM ocyIiecTBisieTcs 1ocTyn K muHe B ceTsax PROFIBUS?

5. [lepeuncnure U JalTe KPaTKyO XapaKTEPUCTUKY CTPYKTypam IIUKIOB 0OOMEHa
nanaeiMu B ceTax PROFIBUS.

OTBeThI Ha BOMIPOCHI BXOJHOTO KOHTPOJISI YUUTHIBAIOTCS MPENoaBaTesieM B pe-
3yJbTaTaX TEKYIEro KOHTPOJIS pabOThI CTYIEHTA.
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S PEKOMEHAYEMAS JIMTEPATYPA

I OcHoBHasi JuTepaTypa

1. Omudep B., Onudep H. KomnbroTepHble ceTH : NPUHIUIBI, TEXHOJIOTHU,

MPOTOKOJIBI : YUeOHUK 1151 BYy30B - 5-¢ u3a. — CII6.: Tlutep, 2016. — 992 c.: wi. —
(Cepust yueOHUK JIS BY30B).

2. B. B. J[lenuncenko KommnbloTepHOE yIpaBIECHUE TEXHOJIOTMYECKUM
IPOLIECCOM, IKCIEPUMEHTOM, 0OopynoBaHueMm. — M.: T'opsiuas nunus-Tenekom,
2013 - 606c.: un.

3. Hosuxkos, 0. B. OcHoBBI TOKaIBHBIX ceTel : yueOHoe mocobme / 0. B.
Hogukos, C. B. Konaparenko. — 3-e¢ uza. — MockBa : IHTepHeT- Y HUBEPCUTET
Nudopmarnmonnsix Texnonoruit (MHTYUT), At ITu Ap Meaua, 2020. — 405 c.

— ISBN 978-5-4497-0676-8. — Tekct : DSIEKTPOHHBIM // DIECKTPOHHO-
OoubmuoTeuHas cucrema IPR  BOOKS : [caiit]. —  URL:
http://www.iprbookshop.ru/97563.html — Pexum pgoctyma: mjisi aBTOpU3UP.
I10JIb30BaTEIICH

II JomostHUTEABLHASA JMTEpaTypa

4. bepnun, A. H. BEICOKOCKOPOCTHBIE CETH CBs3M : yueOHoe mocodue / A. H.
bepmun. — 3-e wu3a. — MockBa, CapatoB : HHTepHET-YHUBEPCUTET
Nudopmarnmonnsix Texnonoruit (MHTYUT), At Ilu Ap Meaua, 2020. — 451 c.
— ISBN 978-5-4497-0316-3. — Tekct : DIEKTPOHHBIN // IECKTPOHHO-
OoubmmoTeuHas cucrema IPR  BOOKS : [caiit]. —  URL:
http://www.iprbookshop.ru/89433 .html — Pexum poctyna: st aBTOpU3UD.
MOJIb30BATENEN

5. CemenoB, 0. A. AIropuTMBbl TEIEKOMMYHUKAaUMOHHBIX ceTeil. Yactp 1.
ANTOPUTMBI U TPOTOKOJIBI KAHAJIOB M CETEH Mepelayu JaHHBIX : ydyeOHoe rnmocolue
/ 0. A. CemeHoB. — 3-¢ u3a. — MockBa : HWHTEpHET-YHUBEPCUTET
Nudopmarmonnsix Texunonoruvt (MHTYUWT), Ait [Iu Ap Menua, 2020. — 757 c.
— ISBN 978-5-4497-0541-9. — Tekctr : DIEKTPOHHBIN // DJIEKTPOHHO-
OnOImoTeUHAas crucTrema IPR BOOKS : [caiT]. — URL:
http://www.iprbookshop.ru/94844.html — Pexum pgoctyma: 1jsi aBTOPU3UP.
I10JIb30BAaTENIEN

6.  becnpoBogusie cetn Wi-Fi : yuebnoe mocobue / A. B. Ilponerapckwuii, U.
B. backakos, /I. H. UupkoB [u ap.]. — 3-e uzn. — Mocksa, CapatoB : IHTepHET-
Yuusepcurer Uadpopmannonusix Texuomoruit (MHTYUT), Ait Ilu Ap Menua,
2020. — 284 c¢. — ISBN 978-5-4497-0305-7. — TeKcT : 3ICKTPOHHBIN //
DOnekTpoHHO-OMOMMoreunas cucrema IPR  BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/89422.html — Pexum pgoctyma: s aBTOPH3UD.
I10JIb30BAaTENIEN

7. Ueepcen, B. b. Pa3zpaboTtka Tenerpaduka v mjIaHUPOBAHHUE CETEH : yueOHOe
nocobue / B. b. UBepcen. — 3-¢ u3zn. — MockBa, CaparoB : NHTepHeT-
Yuupepcuter Madopmarnmonnbix Texnonorutt (MHTYUT), A Ilu Ap Menua,
2020. — 616 c. — ISBN 978-5-4497-0357-6. — Texkct : »1neKTpOHHBIA //
OnekTpoHHOo-Onbmoreunass cucrema IPR  BOOKS : [caiit]. — URL:
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http://www.iprbookshop.ru/89470.html . — Pexum noctyma: s aBTOpU3UP.
MOJIb30BATENEN

8.  MbiiBona, O. be3omacHocTh ceTeil [DneKTpoHHbIN pecype] (3. MbiiBong ;
Ham. Otkpeiteiii Ya-1 "UHTYUT". - 2-e usn., ucnp. - 58 M6. - Mocksa :
NHTVYUT, 2016. - 1 daiin. - Cucrem. TpeboBanus: Acrobat Reader.

6 YA EBHO-METOANYECKOE OBECIIEYEHHUE JJUCIIUIIJINHBI

YueOHO-MeTOAMYECKUE U31aHMs, pa3paboTanHbie B JJonHTY:

9.  Meroauueckue YyKazaHUs K BBIMOJHEHUIO J1AOOpPATOpPHBIX paboT 1o
mucuuruinHe «IIpomblnieHHble ceTu B cuctemax aBromatuzanuu» ( Coct. A.U.
3emusinckuit — [lonenk: JJonHTY, 2017. — 64c.

10. Meroauveckue yKa3aHUsS K CaMOCTOSTENIbHON paboTe MO JAUCIUILIUHE

«IIpomeiieHHble cetn B cucteMax apromaruzauum» ( Coct.: AWM. 3eMIsSHCKHIA. -
Honenk: JOHHTY, 2017. - 10 c.

[lepyoanyeckue u3gaHus:

11. Amtomatu3zanus u coBpeMeHHble TexHonoruu (2008-2014).

12. WckyccTBeHHbIN UHTEINEKT. — (2008-2013).

13. ABtomartuka u TeneMmexanuka (2008-2014).

14. XKypnan «CTA» («CoBpeMeHHbIE TEXHOJOTUH aBTOMATHU3allUN») APXUB Ha
caiite (2008-2017): http:((www.cta.ru(issues(. — [lara obpamenus 29.05.2017.

15. ABTroMaTu3amusi B DJJIEKTPOIHEPTEeTUKE U dIeKTpoTexHuke. I[lepMmckuit
HallMOHAJIbHBINA MCCIE0BATEIbCKUN MOJUTeXHUUEeCKU yHUBepcuTeT (2015-2016)
https:((elibrary.ru(contents.asp?titleid=58005. — Jlata obpamenus 29.05.2017
JIEKTPOHHO-UH(OPMALIMOHHBIE PeCypPChl

16.ObC IOHHTY - http://donntu.org/library.
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7. MATEPUAJBHO-TEXHUYECKOE OBECITIEYEHUE
JUCTMILITAHBI

7.1 JleKuMOHHBbIE 3AHATHUSA:

VYueOnast maboparopust Ne§.205a y4eOHbIN KOpIyC 8 A7 MPOBEACHUS 3aHITUN
JICKIIMOHHOTO THUIMA, TPYIMIIOBBIX W WHIWBHUIYATHHBIX KOHCYJBTAIMHA, TEKYIIETO KOH-
Tposs (MynbTuMenuitHoe obopyaosanue: 3,2Ghz/1Gb (OC - Windows 7 (akamemuye-
ckas monamucka DreamSparkPremium), LibreOffice 3.3.0.4 (GecruiaTHast Bepcus),
Google Slides (6ecrutaTHast Bepcusi), MyJIbTUMEIUNHBIN TTPOCKTOP, IKPaH; CreIUaIu-
3upoBaHHas MeOeNb: TIOCKA ay TUTOPHAS, CTOJIBI AyUTOPHBIE, CTYJIbSI YICHUUECKHUE).

7.2 JlabopaTopHbIe 3aHATHS:

CnenmanusupoBanHas jadopatopus Ne8.109 kopryc 8 s mpoBeeHus 1adbopa-
TOPHBIX 3aHSITUH, TPYNMNOBBIX M WUHIAUBUAYAIbHBIX KOHCYJIbTAllUW, TEKYLIErO KOH-
Tpoisi. CrnennanusupoBanHoe obopynoBanue: Crenp 1. JlabopaTopHbIi CTeH I AJi HC-
CJEOBaHUS CUCTEM YMPABICHUS TEIIOBBIMU IMPOIECCAMH M SHEPreTUUYECKUX PEkKU-
MOB paboTbl o6opynoBanus. [Iporpammusiii peryastop OBEH TPM 151, usmepurens-
perynarop OBEH TPM 202, uudposoit mynstumerp LOVATO DMK3, nporpammu-
pyemslii nornyeckuit kouTposep VIPA 313SC, mpeo6paszoBarens yactoTsl Danfoss
VLT 5000, ¢pusznueckast Mojiesib IMPUTOUYHON HAarpeBaTeIbHOM YCTAaHOBKH, COJIepKaIIas
natuyuk temnepatypbl TN-2531, natuuk temnepatypsl TAD961, Bentunsatop SUNON
DP200A2123XBT, wnarpeBatenip NOMACON P=300 BT, TBepaoTeiabHble peiie
CARLO GAVAZZ1 RM1E23AA25. MakeT nmoMmenieHus, cojepxKaliui TepMoIpeoo-
pazoBarens conpotusieHuss TCM 1-3 50M L80, natumk BIaXHOCTH, BEHTHJISITOP
SUNON DP200A2123XBT, narpeBatenbHbii amemeHT. Ctenn 2. JlabopaTopHblii
CTEHJl JIJIsl UCCIIEIOBAHMSI CUCTEM MO3UWLUMOHUPOBAHUS U PETY-TUPOBAHUSI CKOPOCTH:
craptoBbiii kKoMiuiekT SPEED7.800-7DK20 (uentpanbubiii nponeccop CPU313SC
VIPA 313-5BF03), natuunk emkoctHoii CA18 CLN 12PA, paT-uMK WHIYKTUBHBIN
[IA18 DSN 14 PO, porogatuux PA 18 CSD 02 PA, moxyns nutanus SPD2460, monu-
top FA1, monutop FDI1, mpeobpa3zoBarens gyactotel Lenze 8200 Vector, cepBonosu-
muonep Lenze 9300 EV9321-EP. Crenn 3. JlabopaTopHblii CTeHA ISl KCCIEAOBAHUS
IIarOBBIX AJICKTPOIPUBOIOB M YCTPONCTB MIABHOTO MyCKa: MPeoOpa3oBaTeNb YaCTOTHI
Unidrive SP 1401, ycTtpotictBo maBHoro nmycka Softstarter PFE-16, moayns nutanus
SPD 2406. AC/DC Converter 24 V, apaiiBep maroporo asuratens MD5S MF15, 5-tu
da3ublii maroBelii aurarenb A16K-M569W, nporpamMmupyembiii JOrHuecKuil KOH-
tposuiep VIPA CPU314ST. Crenn 4. JlabopaTopHblii CTEH AJIsI UCCIEAOBAHUS Ya-
CTOTHO-PETYJIMPYEMBIX AJIEKTPOIPUBOAOB MPU BEKTOPHOM U CKAISIPHOM YTPABICHUU:
anexktpoasurarenasr 1LA7073-2AA10 0,55 xkBt, nmpeobpazosarens yactorsl Unidrive
SP 1401 (0.75xBrt), mpeobpazoarens yactoTsl Comander SK (1.1 kBt). Crenn 5. Jla-
OOpaTOpHBIN CTEH]T IS UCCIEAOBAHUS PETYIHPYEMBIX AJIEKTPOIPUBOAOB IMMOCTOSHHO-
ro W MEPEeMEHHOTO TOKa: CHJIOBOHM mpeoOpa3oBaTelib MOCTOSHHOrO Toka Mentor II
Digital DC Drive, Bo30yautens FMXS Field Controller, mpeoOpa3oBaTenb 4acTOThI
Unidrive SP 1404 (3xBT), nBurarens nocrosaaoro Toka (P=3 xkBT), cuaxpoHHbIi 1BU-
raTtejab C IOCTOSSHHBIMM MarHUTamH, MOJYJH PacCUIUPEHUs, Pe30JbBEp, SHKOJEP.
Crenpn 6. JlaGopaTopHBIN CTEHA ISl MUCCIEAOBAHUS 3JIEKTPONPHUBOIOB MOCTOSIHHOTO
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TOKa C JBYX30HHBIM PETyJUPOBAHUEM: THUPHUCTOPHBIA mpeodpazoBarenr DCS 800
(ABB), »snextponsurarens [IBCT-42 (P=2,4 kBrt), snekrpoasurarens [IBCT-43
(P=2,8 xBt), ynpaBnsemslii Boimpsimutens OT-6, matunk ¢oroumnynscHbid [11D-
3V2, natuuk xomoBbiii KJI-3. Ctenn 7. JlabopaTtopHblii CTeHI IJid yHpaBlIeHUS 4Ya-
CTOTHO-PETYJIMPYEMBIM 3JEKTPOIPHUBOJOM OT MPOTPAMMHUPYEMOT0 KOHTPOJLIEpA: Mpo-
rpammupyeMsblil torndeckuil konTposuiep OBEH TIJIK100, nporpamMmmupyemslii J0Tu-
yeckuit koutposuiep VIPA CPU 314ST, npeo6pa3oBarens yactotsl Lenze 8400, mpe-
obpazoBarenb SPD 2406. Ctenn 8. JlabopaTopHbIN CTEHT JJIsl MCCIAEAOBAHUS YaCTOT-
HO-PEryJIMPYEMOro AJIEKTPOINPUBOAA BEHTHIIATOpA: Mpeodpa3oBaTesb 4acToThl Altivar
312HO18M2, snektpoasuratens acunxpoHueii MEBSA 632-4 (0,18 kBT), BenTHIIS-
top Soler&Palau CMT/4-180/0.75, MHOroyHKIITMOHATBHBIN U3MEPUTEIBHBIN TPUOOP
Power Logic PM700.

[IpubopHoe obecneuenue: 16-kaHaIbHBIA perucTpatop napamerpoB Pekon-08, rene-
patop curnaion ['6-26.

KommeroTreproe ob6ecneuenne: kxommbiotepsl Celeron-3,06Ghz/2Gb/400Gb, (OC -
Windows XP Professional x86 wu Windows 7 (akamemMudeckas TOIMKCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (6ecrutaTtHast Bepcus), mporpaMMHOE oOectie-
yenue: nis padotsl ¢ [1IJIK VIPA — WinSPS-S7 V5 (6ecrnatHast Bepcusi); 11t pabOThI
¢ npeobpazoBarensimu 9actoThl Unidrive m Comander ¢gupmsr Control Technique —
STSoft V1.16.0.3, Sypt PRO V 2.5.3, CT Scope V1.1.4 (6ecrutatHast Bepcus); st pa-
00ThI ¢ mpeoOpazoBaTesiMu 4acToThl pupmel Lenze — Global Drive Control V4.14.1.0
(OecrumatHas Bepeus); mis padotel ¢ [IJIK OBEH — CoDeSys V2.3 (OecriiatHas Bep-
cusi); 1 paboTel ¢ peructparopom mnapameTpoB Pekon — WinRec MC (GecruiatHas
Bepcus); s padoThl ¢ 1udpoBsiM MyasTUMeTpoM LOVATO DMK3 — DMK Remote
Control (Gecrutatnast Bepecus); st pabotel ¢ IIJIK Zelio-logic dupmbr Schneider
Electric — Zelio Soft2 (6ecrmatHast Bepcusi); mis padotrsl co SCADA Zenon ¢hupMbl
COPA-DATA — Zenon Editor 6.22, Zenon RunTime (6ecrunatHas Bepcusi). MynbTu-
MeauiHbli npoektop Epson Emp-S52, skpaH npOeKIMOHHBIN, CHELHATU3UPOBAHHAS
MeOenb: T0CKa IepeIBUKHAS, CTOJbI ay IUTOPHBIE, CTYJIbsl yUeHHUYECKHE.

7.3 CamocTosiTe1bHAsA padoTa:

[TomerieHust 7151 CAMOCTOSATENTLHON pabOThI C BOZMOYKHOCTBIO MOAKITIOYEHUS K CETH
"Uatepuer" wu  oOecredeHWEM JIOCTyma B AJIGKTPOHHYHO  WH(GOPMAIMOHHO-
00pa3oBaTeNbHYI0 CpelAy OpraHu3alliy: YHWTAIbHBIE 3alibl, y4eOHbIE Kopiyca 2,3
(KOMITBIOTEpHAsT TEXHUKAa C BO3MOXKHOCTBIO TONKIIOUeHHS K cetn «VIHTepHeT» u
o0ecreyeHneM JOCTyla B AJIEK-TPOHHYIO HH(GOPMALMOHHO-00Pa30BATENbHYIO CpELy
(BGUOC NOHHTY) u snextponHo-6uomoteunyto cucreMy (ObBC IPRbooks), a Takxe
BO3MO)KHOCTBIO WHIWBUAYAILHOTO HEOTPAaHWYEHHOTO AocTymna obydatommxcs B DbC u
OUOC mnocpencteom Wi-Fi ¢ nepcoHanmbHbIX MOOWIBHBIX ycTpoiicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 - o6me-ctBennas ymren3uss MPL 2.0/ Grub loader for
ALT Linux - munensuss GNU LGPL v3/ Mozilla Firefox - munensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - muniensus GNU GPL.



