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PABOYAA ITPOT'PAMMA JTUCIHUITJIMHBI

b1.B./13.01.02 ITpomblinIeHHbIe KOMMYHHMKALIMOHHbIE CETH
B CHCTeMaX aBTOMATH3ALUH

(HaMEHOBaHNE JUCIUILINHEI COTTIACHO yIeOHOMY IIIaHy)

Hanpagnenue noaroToBKu: 13.04.02 «2neKkTpo3HEpPreTUKa 1
AIEKTPOTEXHUKA»
(KOl ¥ HANMEHOBAHHE HaIpaBJICHUs ( CIICLUAIBHOCTH)
HampaBnennocts (mpoduib): DJIEKTPOMEXAHUYECKHUE CUCTEMbI aBTOMATHU3allUN

U SJICKTPOIIPHUBO

(HanMeHoBaHHe MPOGUII ( MATUCTEPCKOI MPOTrpaMMBI ( CIIeIUaIH3aIliN)

[Tporpamma: MarmcTparypa
(bakayaBpHat, MarucTparypa, CricliuaJIuTeT)
dopma 00ydeHUS: OYHas, 3a0YHas
(0uHas, 3304Has, OHO-3204Has)
dopma 00ydeHUsI: OuHas 3aoyHas
Cemectp(bl) 2 2
O6mas Tpynoémkocts B 3ET/gacax 2/72 2/72
KonrakTHas paborta (dac.) 53 12
Jlekiuu (vac.) 17 2
ITpakTryeckue (ceMuHapckue) 3ansTus (Jac.) 0 0
JlaGopatopHbie paboThI (Jac.) 34 4
CamocTosiTenpHas padoTa (4ac.), B TOM YUCIIe 19 60
KypcoBoii mpoekT(pabdoTa) (cemectp/4ac.) - -
Kontpois (7x3amen/3auér, vac.) 3a4er 3a4eT

Jloneuxk, 2023 r.



Pabouas nmporpamma aucuumiauHbl «lIpoMbllIeHHbIE KOMMYHUKAIMOHHBIE CETH
B CHUCTEMax aBTOMAaTH3allUW» COCTaBJI€HAa B COOTBETCTBUHU C y4e€OHBIM IUIAHOM IO
HampaBiaeHuo noaArotoBkn 13.04.02 «OAEKTpO3HEpPreTHKa U DIEKTPOTEXHHUKAY,
HarpaBiIeHHOCTh (Tpodmiib) — «INEKTPOMEXaHUYECKUE CUCTEMbI aBTOMATHU3AIlUU W
anektponpuBoa» A 2023 roga npuéma 1o OYHOM U 3a049HOM popmam 00yUueHUs.

CocraBuTens:
3asenyromuMii Kaeapoi «IeKTPONPHBOL H
aBTOMATH3alHsl MPOMBIILIEHHBIX YCTaHOBOKY,
K.T.H., JOLEHT G- Poskapsika [1.1.
{'lmmlﬁéh)
Paboyas nporpaMMa paccMOTpeHa H NPHHATA HA 3acelaHud Kadeapsl
«INEKTPONPHBOL K aBTOMATH3ALIMSA MPOMBIILIEHHBIX YCTAHOBOKY.
[Tporokon ot « OF» O3 2023ropa Ne I,

3asenyromuii kaenpoii @ Po3skapska [1.H.
(nommacky (®.H.0.)

Pabouyas nporpamma ogo6peHa y4eOHO-MeTOAHYECKOH KOMHCCHeH
'OYBITIO «JOHHTY» 1o HAINPaBIIEHHIO MOArOTOBKH 13.04.02

«DNEKTPOIHEPreTHKA H NEKTPOTEXHHKAY,

ITpoTokon ot « <3 » 03 2023roma Ne 5
[Ipencenarens ‘#‘L Trauenxo C.H.
(moanmEck) (®.H.0.)

Pabouas nporpamma npoasena s 20 rojia npuéma Ha 3aceaHuu KadeIpsl
3JIEKTPOIPUBOJIA U ABTOMATHU3AIIMH IIPOMBIIIJICHHBIX YCTaHOBOK.
IIpotokon oT «  » 20 roga Ne .

3aBemyrommii kKadeapon

(TOATHCH) (®.1.0.)

Pabouas nporpamma npoasena s 20 rojia npuéma Ha 3aceaHuu KadeIpsl
3JIEKTPOIPUBOJIA U ABTOMATHU3AIIMH IIPOMBIIIJICHHBIX YCTaHOBOK.
IIpotokon oT «  » 20 roga Ne .

3aBenyrommii kadeapon

(TOATHCH) (®.1.0.)

PaGouas mporpamma npoasiena ans 20 roxaa npuéma Ha 3aceaHuu Kadeapobl
ANEKTPONPUBOAA U ABTOMATU3AL[MH TPOMBIIIIEHHBIX YCTaHOBOK.
IIpoTtokon oT «  » 20 roga Ne .

3aBenyrommii kadeapoi

(TOATHCH) (®.1.0.)



1. OBBEKT, HEJIb U 3ATAYHU OCBOEHMU S TNCIHUIIVINHBI

JlucrumirHa paccMaTpuBaeT BOMIPOCH! Pa3pabOTKY, MPOSKTUPOBAHUS U HATAIKU
CUCTEM aBTOMAaTH3allUd W YIpaBlIeHUs Ha 0a3e TEXHUYECKUX CPEACTB, C
npejcTaBieHneM uHdopManuu B 1iudpoBoit Gpopme.

[lenpt0  OUCHUIUIMHBI ~ SBJSETCS:  W3YyYEHHWE  MPUHIUIOB  TOCTPOSHUS
POMBINIJICHHBIX ~KOMMYHHKAI[MOHHBIX CETEH pa3IMYHbIX YpOBHEH © OCHOB
WHPOPMAIIMOHHBIX W  (U3NYECKUX B3aUMOJICHCTBUH B HHUX C MPUMEHEHHEM
IIPOMBITIUICHHBIX HHTEP(ECcoB.

B pe3ynbpTaTe 0CBOCHUS MUCIUTIMHBI CTYICHT JOJDKEH:

— 3HaTh OCOOCHHOCTH apXUTEKTYPBI paclpeeIeHHbIX CUCTEM cOOpa JaHHBIX U
yIpaBlIeHUs; MOJAEIh OTKPBHITOM TPOMBIIUICHHONH CETH; HCIOJb3yEeMbI€ TOIOJIOTUU
ceTel; (u3mueckue cpeapl Mmepefadd JaHHBIX B MPOMBINUICHHBIX CETSX; OCHOBHBIC
KOMIIOHEHTHI MTPOMBIIIJICHHBIX CETEeH; MPOTOKOIBI 0OMeHa WH(pOpMaIiel; OCHOBHBIC
XapaKTEPUCTUKU PACTIPOCTPAHCHHBIX TIPOMBIIICHHBIX CETEH;

— YMETh OILICHHWBaTh TPEOOBAaHUA K CETAM Iepenayn WHPOpPMaIuH; BHIOMPATH
TUN TPOMBINUICHHON CceTH, (U3MYeckuii KaHal W TPOTOKOJ; MPOEKTUPOBATH
IIPOCTEHIINE CPEICTBA COMPSHKEHUS C CETHIO;

— BIIQJIETh - HaBBIKAMH BBIOOPA CEPUITHOTO OOOPYAOBAHMS U MPOCKTUPOBAHUS
HOBBIX  OOBEKTOB  YHPaBICHUS  JJICKTPOMEXAaHUYECKHMMH  CUCTEMaMHU |
AJIEKTPOIPUBOJIOM C IPUMEHEHUEM TTPOMBITTUICHHBIX CETEH.

[lepeunciieHHbIE pe3yIbTaThl 00yUEHHUS SBISIFOTCS OCHOBOM 7151 (POPMUPOBAHUS
CJIEIYIOIIUX KOMIETEHIUMI:

- CLIOCOOHOCTH BBIOMpATh CEPUIMHBIE U MPOECKTHUPOBATH HOBBIE OOBEKTHI Mpodec-
cuoHanbHOM nearenbHocTH (11K-3).

2. MECTO JJUCHUTIJIMHBI B OCHOBHOM OBPA30OBATEJIBHOM
INPOI'PAMME

JlucuuniauHa ~ OTHOCHUTCA K = 4YacTd,  (QOpMHUPYEeMOM  ydaCTHUKaAMU
o0Opa3oBarenbHbIX OTHOIIEHUMH, biioka 1 «luciunianael (Moaysn)» ydeOHOTO TU1aHa.

bazupyercs Ha 3HAHUSAX U YMEHUSX, KOTOPbIE CTYIEHT MPUOOPEN MPU OCBOECHUU
NPEANIECTBYIOMIUX TUCHUIUIMH: UHPOpPMATHKA, SJIEKTPOHUKA U MUKPOCXEMOTEXHHUKA,
MUKpPOIIPOLIECCOPHBIE ~ YCTPOMCTBA, KOMIUIEKTHBIA  3JEKTPONPHUBOJ, CUCTEMBI
YIPABJICHHS 3JIEKTPOIPHUBOIAMH.

3HaHMS W YMEHHUA, NPUOOpPETEHHBbIE MPU OCBOCHUU JAHHOW JUCIHUILIUHBL,
peanu3yroTcs CTYJEHTOM IIPU BBIIIOJIHEHHMH KypCOBOIO MPOEKTa IO JUCLUIUIMHE
«IudpoBble  cucTeMbl ~ aBTOMATH3alMKW U YNPABIEHUSA»,  MPOXOXKICHUU



roCyapCTBEHHOW UTOIOBOM aTTECTALUH.
3. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

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.)

Obwue ceedenus o cucmemax

1 4/7 2/0 - - 2/7
asmomamuzayuu

) Apxumexmypa u mMOono102UA 4/ 21 ) ) 2/7
npomwvlutieHHvix cemeti, mooenvb OSI
Qu3zuueckuil yposenv mooeau OSI:

3 cpeovl nepedadu OaHHLIX U 6/7 2/0 - 2/0 2/7
uumepdeticol

4 Cemb na ocnose HART-npomokona 4/8 2/0 - - 2/8

5 | AS-unmepdeiic 8/7 2/0 - 4/0 2/7

6 Ipomvrunennas cemv PROFIBAS 16/11 3/1 - 10/2 3/8

7 Ilpomoxkonwt u cemu MODBUS 13/9 2/0 - 8/1 3/8

8 Ilpomviuinennas cems Ha ocHoge 15/9 20 ) 1011 38
CAN-npomoxkona

KonrakTHas paboTa (IOMOJHUTEIbHAS ) 2/6

Hrtoro no Bugam 3aHATHI 72 17/2 34/4 19/60

Hroro: 72

dopMupoBaHUE KOMIIETEHIIHII B pe3yJIbTaTe 0CBOEHHUS TeM JUCUHMUILINHBI

KOMHeTeHHHH TeMbI }_II/ICIII/IHJII/IHBI, HaICJICHHBIC HA Bblpaﬁoncy KOMIIE-
TeHIIUH
[1K-3 Tema 1-8
3.2. Jlekuun

Tema 1. Obwue ceedenus o cucmemax agmomamu3ayui.

Conepxanne Tembl 1: TexHuueckas cucTeMa W TEXHOJOTHYECKUH OOBEKT
yIpaBJICHHUS; LIEJU CO3/IaHMs U BUJIbl aBBTOMATU3UPOBAHHBIX cucTeM yrnpaBieHuss ACY;
Bubl uHTerpauu AC; pynkunn u pexxumsl padboTel ACY TII; mpuHIMIBI TOCTPOCHUS
1 pasHOBUAHOCTH apxXUTeKTyp ACYTII; moHsATHE OTKPBITOM CUCTEMBI.

Jluteparypa xk teme 1: [, 4, 8, 10, 11]

Tema 2. Apxumexmypa u mononozus npomviuieHHblx cemell, mooenb OSI.

Conep>xanue Tembl 2: [loHsTHE POMBINIIIEHHOW CETH; KJIacCU(DUKAIUS U TUIIbI
IPOMBIIUICHHBIX ~CETEH; apXuUTeKTypa W MoJenu (KJIMEHT-CEpPBEP, U3AaTENb-
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NOJIMCYMK) CETH; Nepenaya nHPopManus B CETH; MOJIETIb B3aUMOAEHCTBUSI OTKPBITHIX
cuctem OSI.
Jluteparypa k Teme 2: [1,2, 3,5, 11, 12]

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

Conepxanue Ttembl 3: Cpenbl mnepenauu gaHHbIX; uHTepdeiic RS-232;
untepdeiicel RS-485 u RS-422; UnTepdeiic «TokoBas meTas».

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

Tema 4. Cems na ocnoge HART-npomoxkora.

Conepxanue Tembl 4: OOIIME TPUHIUIIBI TOCTpOoeHUsT ceTh Ha ocHoBe HART-
NpPOTOKONA; CTPYKTypa ciioBa u cooOuieHuss B HART-npoTokosne; cerb Ha OCHOBE
HART-nporokora, agpecaisi U KOMaHIbL; S3bIK onvcanus ycrpoiicts DDL, pasHoBuaHOCTH
HART.

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

Tewma 5. AS-unmepgeiic

Copnepxanue Tembl 5: HMcropuueckass copaBka; Ha3Hau€HHE, apXUTEKTYpa,
0COOEHHOCTH TmpuMeHeHuss AS-uHTepdeiica; MNPOTOKON Mepefayd JaHHBIX U
MOAYJISIUS; HAJIEAKHOCTh, 0€30MaCHOCTh NEpPeIaun JaHHBIX U Pacro3HaBaHUE OMIMOOK;
CUCTEMHbIE KOMIOHEHTbl ~AS-uHTepdeiica UM TEeXHUKa OBICTPOrO MOHTaXa;
CTaHAAPTU3AIUS U CEPTHPUKITHSL.

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

Tema 6. IIpomviuwinennas cemo PROFIBAS

Conepxxanue TeMbl 6: OOuue cBeneHus o cetsax Profibus;moauduxanuu cetu
Profibus; tomonorus certu; ¢usuueckuii ypoBeHb Profibus DP u Profibus FMS;
KaHaJbHBIN ypoBeHb Profibus DP: xommyHukanmonsslii npodusis DP u nepemaua
COOOIICHNH, ammapaTHOE PpPE3epPBUPOBAHME, OMKMCAHWE YCTPOMCTB, Iepeaada
uHpopmarnuu B cet Profibus PA.

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

Tema 7. Ilpomokoavt u cemu MODBUS

Conepxanue Tembl 7: OOIIMe MOJI0KEHUS, BUJ CETEBOIO0 0OMEHa U TOIOJIOTHUS
CeTH, PEKUMBI Tlepefayl JaHHBIX; Qu3nueckuil ypoBeHb; moaenb OSI nns Modbus;
npotokonsl Modbus ASCII u DCON; mporokon Modbus RTU: omucanue kaapa
(ppefima), cTpyKTypa JHaHHBIX, CTPYKTypa COOOUICHH W KOHTPOJIb OIIHOOK;
npukiagHoi ypoBeHnb; Modbus TCP; nocrouncTBa u HegocraTku ceteit Modbus.

Jluteparypa k Teme 7: [1, 2, 4, 7]



Tewma 8. Ilpomviuwinennas cemo na ocnose CAN-npomoxkona

Copnepxxanue tembl §: Xapakrepuctuku U npeumyuiectBa CAN mpoTokosna,
tonosorusi cetu CAN, (usmueckuii ypoBeHb, popmar Kaapa, BapuaHTbl peaid3aluu
CAN mnpotokona, adanmayusi CANopen 015 3a0au 21eKmponpusooa

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

3.3. IlIpakTnyeckue (CeMUHAPCKHE) 3aAHATHSL (He npedycmMompenvl)

3.4. JlabopaTopHble padoThI

No Tema paboTsr O6bem, | Jlutepar
H(H qac. ypa

1 JlaGopaTtopnast pabota Nel. MHTepdeiichl MPOMBIIIICHHBIX CETEH 21 [16]
nepcaayn JaHHbIX.

JlaGopaTtopHnas pabota No2.Vrpaienue mpeoopa3oBaTessiMU

2 .
yacTtoThl Altivar 71 ¢ ucnonszoBanueM npotokonaa ModBus

4/1 [16]

VYnpasieHne NpuBoJaMH MOCTOSIHHOTO ¥ IEPEMEHHOTO TOKa
3 (DCS800, UNIDRIVE SP) ot IIJIK Vipa 314ST no cetn 14/2 [16]
PROFIBUS DP

VYnpasnenue npeodpazoBarensimu yactorel UNIDRIVE SP ¢

4 ucnonb3oBanueM [JIK Vipa 314ST u oneparopckoii maHenu 6/0 [16]
Vipa TP606C
5 VYnpasnenue npeodpaszoBatensimu yactoTsl Altivar 71 ¢ TIJIK Twido 270 [16]
o cett CANOpen ¢ ucnions3oBanuem npoduis CiA402
Hroro: 34/4
3.5. CamocTosiTesibHAs padoTa CTyAeHTA
No Buapl camocTosTensHON paboThI CTyeHTa O0OBeM, yac.
(1
1 N3ydeHue JeKIMOHHOTO MaTepraia 9/40
2 [ToxroroBka K 1a00paTOpPHBIM paboTam 10/36
Hroro: 19/66

3.6 KypcoBoii npoekT (padora), HHAMBUAYAJIbLHOE 3aJaHUe

KypcoBo#i poekT (paboTa) 1Mo JIUCHUIUIMHE YYEOHBIM IJIAHOM HE MPEeIyCMOT-
peH.

NuauBuayanbHOE 3a/1aHKE PEAYCMOTPEHO YUEeOHBIMU IJIaHAMH IS CTYJCHTOB
3a04HOM (hopmbl 00yueHus. OHO CBA3aHO C BBHIIIOJIHEHUEM pacueTHO-rpaduyueckoil pa-
00ThI, KOTOpasi HAIPaBJICHA HAa 3aKpEIJICHUE 3HAHWH, MOJYYCHHBIX BO BPEMS JICKIIH-
OHHBIX 3aHSATHM.

O6beM yueOHOIM Harpy3KH MpU BBHITIOJTHEHUH UHAWBUYabHOTO 3aaHus — 9 da-
COB.

PexomenayeMbiii 00beM MOSICHUTEIBHOM 3aMKMCKU MO UHAMBUAYAJIbHOMY 3ajla-
HUIO — He Oosiee 6 ctpanul] popmata A4 (210x297 mm).



4 ®OHJ OLIEHOYHBIX CPEJICTB

4.1 Kputepun ¥ mKajbl AJs1 HHTETPUPOBAHHON OLICHKH YPOBHs copmu-
POBAHHOCTH KOMIIETEHIU I

Cocmasnarowas komnemeHyuy — NOIHOMA 3HAHUU

— HYJIEBOM ypOBEHb: HEBEPHBIC, HE ApIYMEHTHUPOBAHHBIE, C MHOKECTBOM I'PY-
ObIX OHIMOOK OTBETHI HA BOIPOCHI / OTBETHI HA JIBa BOIIPOCA U3 TPEX IMOJHOCTBHIO OT-
CYTCTBYIOT. Y POBEHb 3HAHUI1 HUKE MUHUMAIIbHBIX TPEOOBaHU;

— MMUHUMAQJIBHBIA ypPOBEHB: JAaHbI HE IIOJHBIC, HE TOYHBIE U APIYMEHTHPOBAH-
HbIE OTBETHI HA BONPOCHI. YPOBEHb 3HAHUI HI)KE MUHUMANbHBIX TpeOoBaHuid. Jlomy-
IIIEHO MHOTO I'PyObIX OIINOO0K;

— IIOPOrOBBIA YPOBEHb: JaHbl HEAOCTATOYHO MOJHBIC, TOYHBIE U apTyMEHTHUPO-
BaHHbIC OTBETHI HA BONPOCHL. [1110X0 3HAET TEpMUHBI, ONPEAEIICHNS U ITOHATHUS; OCHOB-
HbI€ 3aKOHOMEPHOCTH, COOTHOILLUEHMSI, IPUHIMIIBI. JlONYyIIEHO MHOTIO HErpyObIX OLIM-
OOK;

— CpeIHHU ypoBeHb: JlaHbl JOCTATOYHO IIOJHBIE, TOYHBIE U APIYMEHTHUPOBAH-
HbIE OTBETHI HA BOIPOCHI. B 11€J10M 3HAE€T TEPMUHBI, ONPEACIICHNS] U TIOHATHS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIICHHS, MPUHUUIBL JIOMyIIEeHO HECKOJIBKO HErpyObIX OIIH-
0OK;

— IPOJBHMHYTBIN YPOBEHb: JAHBI IIOJHBIEC, TOUYHBIE U APIYMEHTUPOBAHHBIE OTBE-
ThI Ha BOIIPOCHL. 3HAECT TEPMUHBI, ONIPENEICHUS U IIOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIEHUS, TPUHLHUIIBL. J[OIYIIIEHO HECKOJIBKO HETPYOBbIX OIINOOK;

— BBICOKHH YPOBEHb: JAHBI IOJHBIC, TOYHBIE U APIYMEHTUPOBAHHBIC OTBETHI
Ha BOIIPOCHI. 3HACT TEPMHHBI, ONPEIEICHUSA U MOHATUSA; OCHOBHBIE 3AKOHOMEPHOCTH,
COOTHOILIECHMS, IPUHIMIIBL. J[OMyIIIEHO HECKOJIIBKO HETOYHOCTEH.

Cocmasenaowas KomnemeHyuu — yMeHus

— HYJIEBOU YPOBEHb: IIOJHOE OTCYTCTBUE MOHUMAHUS CYyTH METOJHMKHU PELICHUS
3aJ1a4M, JOMYIIEHO MHOXKECTBO rpyOeHinx omuOoK / 3a7jaHus HEe BBITIOJIHEHBI BOOOIIIE;

— MUHUMAJIbHBIM YPOBEHbB: C1a00€ MOHHUMAaHUE CYTU METOJUKU PEUICHUs 3a/1a-
4M, AOMYIIEeHbI rpyOble ommnOKu. Pemienuss He oOocHOBaHbl. He yMeeT Mcnonb3oBaTh
HOPMAaTHBHO-TEXHUYECKYIO JUTEpATypy. He opHueHTHpyeTcs B CIeUHUadbHONM HAy4dyHOUR
JUTEPATYPE, HOPMATUBHO-IIPABOBBIX AKTAX;

— TOPOTOBBIM YPOBEHb: JOCTATOYHOE MOHUMAHUE CYTH METOAMKHU PELICHUS 3a-
Jauu, JOMyIIeHbl omuOKu. Permenns He Bceraa 000CHOBaHBI. Y MEET HCIIOJIb30BaTh HOP-
MaTHBHO-TEXHHUYECKYIO IuTepaTypy. C1abo OpueHTHPYETCs B CHICIIMATIBHON HAYIHOH JTU-
TEpAType, HOPMATUBHO-TIPABOBBIX AKTAX;

— CpEIHHI YpOBEHb: B IIEJIOM NOHMMAET CyTh METOJIMKH PEUICHMS 3a4aud, J0-
nyieHsl ommoOKy. Perienrs He Bceraa 000CHOBaHbI. YMEET UCIOJIb30BaTh HOPMATUBHO-
TEXHUYECKYIO U CIELUAIbHYIO HAYYHYIO JIMTEPATYPY, HOPMATUBHO-IIPABOBBIE AKTHI;

— MPOJBUHYTHIA YPOBEHb: B IIEJIOM MTOHUMAET CYTh METOJUKHU PEIICHUS 3a]auH,
JOMyIIeHbl HeTouHOCTH. CriocoOeH 000CHOBATh PeIleHHs. Y MEET HCIOb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO U CHEIUAIbHYIO0 HAYYHYIO JIUTEPaTypy, HOPMATUBHO-IPABOBBIE aK-
ThI,
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— BBICOKMI ypoBeHb: lloHMMaeT cyTb MeTOAMKH pemieHus 3agauu. CrocobeH
000CHOBATh PEIICHUs. YMEET UCIOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIEHUATBHYIO
HAYYHYIO JIUTEPATypy, IEPEA0BOI 3apyOeKHBII OIbIT, HOPMATUBHO-IIPABOBHIE AKTHI.

Cocmasnsowas KomnemeHyuu — 61A0eHUe HABbIKAMU

— HYJICBOM YPOBEHb: HE IMPOJEMOHCTPHPOBAJI HABBIKU BBIMOJHEHHS Tpodec-
CUOHAIBHBIX 3aJiad. VCOBIThIBAET CYIIECTBEHHBIE TPYIHOCTH MHPHU BBIIOJHEHUU OT-
JICAbHBIX 3aJlaHUM;

— MUHUMAQJIBHBIM YPOBEHb. HE NPOJEMOHCTPUPOBAT HABBIKH BBIITOJIHECHUS
npodeccCHoHaNbHBIX 3a7a4. VICTIBITEIBAET CYIIECTBEHHBIE TPYAHOCTH MPU BBHITTOJTHCHUH
OTACJIbHBIX 3aJIaHUM;

— TOPOTOBBIM YPOBEHB: BJIAJCET OINBITOM TOTOBHOCTH K MpodeccHoHaIbLHON
JEATEIBHOCTH M TpPOo(ecCHOHAaTLHOMY CaMOCOBEPIICHCTBOBAHUIO Ha IOPOTrOBOM
ypoBHe. Tpy10BbI€ 1€MCTBUS BBIMOJIHSAET MEAJICHHO U HEKAYE€CTBEHHO;

— CpEeIHHMI YpOBEHB: BJIAJIEET CPEAHHM OIBITOM TOTOBHOCTH K Tpodeccro-
HaJIBHOW JACATENHHOCTH M MPO(PECCHOHATTEHOMY CaMOCOBEPIIIEHCTBOBAHUIO. TPYIOBBIC
JIEUCTBUS BBHITIOTHIET HA CPETHEM YPOBHE IO OBICTPOTE U KaYECTRY;

— TPOJABUHYTHIM YPOBEHB: BIJIAJICET OMBITOM M JOCTATOYHO BBIPAKEHHOMW JIMY-
HOCTHOHM TOTOBHOCTH K IPOQeCCUOHATILHON JACATEILHOCTH U MPO(HECCHOHATBLHOMY Ca-
MOCOBEPIIEHCTBOBAHUIO. BBICTPO M KaUECTBEHHO BBINOJIHAET TPYAOBBIE JCHCTBUS;

— BBICOKHUH YPOBEHbB: BJIAJICET ONMBITOM U BBIPAXKEHHOCTHIO JINYHOCTHOM T'OTOB-
HOCTH K TIPOoeCCHOHAILHOU NESITEILHOCTH U MPOo(ecCHOHATBLHOMY CaMOCOBEPIIEH-
CTBOBaHMIO. BBICTPO M KQUECTBEHHO BBIMNOJHIET TPYAOBbIE JECUCTBHUS.

Obobwennas oyenka cgpopmMuposaHHoOCmu KOMnemeHyull

— HYJIEBOH YPOBEHb: KOMIIETEHIIMHN HE C(HOPMUPOBAHBI;

— MUHUMQIBHBI YpPOBEHb: 3HAYUTEILHOE KOJWYECTBO KOMIIETCHIIMH He
c(hopMUpOBaHO;

— TIOPOTOBBIA YPOBEHB: BCE KOMIETEHIIMU COPMHUPOBAHBI, HO OOJBITUHCTBO
Ha TTIOPOTOBOM yPOBHE;

— CpEIHHM YPOBEHB: BCE KOMIIETCHIINH CPOPMUPOBAHBI HA CPETHEM YPOBHE;

— TPOABUHYTHIM YpOBEHB: BCE KOMIETCHIIMHU CHOPMUPOBAHBI HA CPETHEM WU
BBICOKOM YPOBHE;

— BBICOKHI YPOBEHbB: BCE KOMIETEHIINN C(HOPMUPOBAHBI HA BEICOKOM YPOBHE.

4.2 Kpurepuu ouieHUBaHUSA

OrneHnBaHWe ypOBHS OCBOCHHS CTYyJACHTOM Y4e€OHOTO Marepuana AUCITUTUIINHBI
«ITpomMbITIEHHBIE KOMMYHUKAIIMOHHBIE CETU B CUCTEMAax aBTOMATH3AlMW» MPOU3BO-
JUTCSL B XOJ1€ TEKYILIEr0 KOHTPOJISI U MPOMEXYTOYHOM aTTecTaluu (CeMeCTpOBOTO KOH-
TPOJIS).

Texkymmnii KOHTPOJIb 3HAHUN CTyJeHTa 0YHOM (HOpMBI OOyUYEHHUS OCYIIECTBIIS-
eTCs 1O pe3yJibTaTaM JJa0OpaTOPHBIX padOT, CTYI€HTa 3a0YHOU (POpMBbI 00YUEHUS — TIO
pe3yabTaTaM BBINOJIHEHUS] WHIMBHUAYalbHOU paOOThl. BeINojHEeHHE J1a00paTOpHBIX
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paboT ¢ 3ammToi 0TYETA, BHIOJHEHNE UHIMBHUYaTIbHOTO 33/1aHusl (KOHTPOJIBHOM pa-
0O0TBI), IPEAYCMOTPEHHBIX pabouell MporpaMMoi AMCUUILIIMHBI, SABISETCS HEOOXOAU-
MBIM YCIIOBHEM JIONyCKa CTYCHTA K SK3aMEHY.

Pacripenenenue 6amnoB TEKylIero KOHTPOJS pabOThI CTy/A€HTa Ha MPOTKEHUU
ceMecTpa MpUBeIeHO B Tadymiie 1.

Tabnuma 1 — Pactipenenenne 6amioB TEKYIIETO KOHTPOJIS

dopma KOHTPOJIS Bo3moxnoe [Ipumeuanne
KOJINYECTBO
OaJTI0B
J{ns cTyieHTOB 04HOM POopMBI 00YUECHHS
OTtuér no nabopa- 10 3ajaHKe BBIOJIHEHO MTPABUIILHO, MTOTYYEH-
TOpPHOI paboTe HBIE pe3yJbTaThl 00OCHOBAHBI, IPUBEICH
aHaJiM3 MOJYYEHHOTO Pe3yJbTara
5 3agaHue BBIOJIHEHO B 11€JI0M MPABUIIBHO,
MOJTyYeHHBIE PE3YIbTaThl HE BCETa 000C-
HOBaHBI, BOSHUKJIU TPYAHOCTH B OObsSICHE-
HUU MOJYYECHHBIX PE3YIBTATOB
Hroro no s1adopa- 50 N3 pacuéra npoBeneHus mectu gadboparop-
TOPHBIM padoTam HBIX paboT. OneHuBaeTCs pe3yabTaThl Kax-
(MakcHUMAaJbHO BO3- 701 J1abopaTOpHON PabOTHI.
MOKHO€)
UTOoro 50 MaxkcuMaJIbHO BO3MOXKHOE

T CTYJASHTOB 3209HOK (POPMBI 00yUeHHUS

BrInonnenue KoH- 50 [Ipu BBINIOTHEHUM 3a]aHUS ITOJTYYCHHBIEC pe-
TPOJILHOM paOOThI 3yJIbTaThl 00OCHOBAHBI, BBIBOJIBI APT'YMEH-
(MHAUBUTYATIEHOTO TUPOBAHBI U JIOTUYHBI, paboTa oopmiieHa
3a/1aHuUs) 0e3 3aMeyaHuit
30 3a7aHKE BBITIOJIHEHO B 1IE€JI0M MPABUJIBHO,
HO NOJIyYEHHbIE PE3YJIbTAThl HE BCET/Ia
000CHOBAHbBI, UMEIOTCS 3aMEUYaHHs 10
0(hOPMIICHHIO.
HUTOI'O 50 MaxkcumManabHO BO3MOKHOE

HroroBasi arrecranms 1o pe3yibTaTaM OCBOEHHS AMCUUIUIMHBI B CEMECTpE
OpOBOIUTCS B (OpME CEMECTpOBOro 3auyera B cooTBeTcTBUM ¢ «llojoxenuem 00
opranuzanuu y4deOHoro mpouecca B J(OHEIKOM HAIlMOHAJIBHOM TEXHUYECKOM
yHUBEpCUTETE», yTBEePKAEHHOM mpukazoM JJoHHTY Ne337-14 or 02.05.2018r. dua

ONpeICIICHHS

YPOBHS

3HAHUU

CTYJICHTOB

IIPENOAABaTeNlb  PyKOBOJCTBYETCS

KPUTEPUSAMHU OLICHKM 3HAHUU, SBISIOUIUMUCS COCTABISIONIEH yueOHO-METOANYECKOTrO

KOMIIJICKCA JUCHHUIIIINHBI.
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OtMmeTka o 3adete U onieHka A 1o mkane ECTS (90-100 6amioB) BeICTaBIseTCH,
€CJIM CTYJICHT J1aeT MOJHBIN, MPABIIBHBIA 1 00OCHOBAHHBIN OTBET HA BOMPOCHI; BEPHO
dbopMyIUpyeT OKOHYATENbHBIC PEIICHUS 10 HUM; I[I0OKa3bIBa€T HE TOJIBKO
WHTETPUPOBAHHBIE W YHU(DHUIMPOBAHHBIE 3HAHWS W TMPAKTHYCCKUE HABBIKHA, HO H
YyMEHUE CaMOCTOSITEIbHO TPUMEHSTh CYIIECTBYIOIUE TEXHUYECKHUE PEIICHHUS B
KOHKPETHBIX CHUTYyaIlusiX; YMEeT aHAJIM3UpOBaTh M OIIEHWUBATH (DaKThl, COOBITHS H
MPOTHO3UPOBATh OXKUJAEMBIE PE3YyJbTaThl OT TMPUHSTHIX PEIICHUH; JEMOHCTPUPYET
3HAHUE OCHOBHOM JIUTEpAaTypbl M 3HAKOMCTBO C JONOJHUTEIbHOW, KOTOpas
IpeayCMOTpEHa TNPOrpaMMOi Ha YpPOBHE TBOPYECKOTO HCIOIb30BAHUS; JENAET
BBIBOJIBI U 00001IeHus, dhopManu3ysd UX Ha Oymare JIOTMYHO, MOCIEAOBATENIbHO, C
COOJIIOJICHHEM CYUIECTBYIOUIMX CTAHJIAPTOB; JA€T IPaMOTHBIE OTBETHI MPU 3alIUTE
7a00paTOpHBIX pabOT U MHIMBHUAYAIBHOTO 3aJaHus (Uil CTYJEHTOB 3a0YHOU (POPMBI
00yueHus ).

Otrmerka o 3adere um oneHka B mo mxkane ECTS (80-89 6amioB)
CBUJICTEILCTBYIOT O TOM, YTO 3HAHUS CTYJICHTA B IIEJIOM COOTBETCTBYIOT OOJIBIIIMHCTBY
TpeOOBaHM, TPUBEJACHHBIX BHINIC, YTO CBUACTEIHCTBYET O KaUeCTBEHHOM OCBOCHHH
MaTepuana JUCHIUIUIMHBI, TOHWMAHWM OCHOBHBIX TIIOJIOKCHHM, W3JIOKEHHBIX B
OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPE, MPOSBICHUU CIOCOOHOCTEN K NOMOTHEHUIO
¥ OOHOBJICHMIO 3HaHHWM. B TO e BpeMsl CTyJIeHTOM ObUI OMYILEH psAJl OUIMOOK IpH
NPUMEHEHUU TEOPETUYECKOrO0 MaTepuana BO BpEeMs BBINOJHEHUS JaOOPATOPHBIX
paboT 1 KypcoBOit pabOTHI.

Otmetka o 3auete u onenka C mo mxkane ECTS (75-79 6amnoB) BeIcTaBiseTCH,
€CJI, OTBET B OCHOBHOM YJOBIIETBOPSIET TPEOOBAHUSM, TPUBEIACHHBIM BHIIIE, HO
CTYJICHT JIOMyCKaeT Psijl OMMOOK W HETOYHOCTEH, KOTOPHIE CYIIECTBEHHO HE BIUSIOT
HAa KauyeCTBO NPUHUMAEMBIX PEIICHHM, U T[OKa3bIBAlOT YCBOEHUSI OCHOBHOM
JUTEPATYPBI, TPEAYCMOTPEHHON MTPOTPaMMOii.

Otmetka o 3adete u oneHka D mo mkane ECTS (70-74 6amna) craBUTCS B
cllyyae, KOTJla CTYy/IeHT B OCHOBHOM BBITIOJHUII 337]a4l B 00beMe YueOHOU MpOorpaMMBl,
HO HEIOCTAaTOYHO TIyOOKO BIaJeeT MaTepHalioM; JIEMOHCTPUPYET 3HAHUs, KOTOpbIE
HOCSIT HEJJOCTATOYHO CHUCTEMATU3MPOBAHHBIN XapaKTep; AOMYCTUI OMMUOKH, KOTOPHIC
MO>XHO YCTPaHUTh W KOTOpbIC HE BBI3BIBAIOT HETATUBHBIX IMOCJICICTBUIA HAa KAa4E€CTBO
NpUHUMAEMbIX pelieHud. Takxke CTyAeHT MOT JOMyCKaTh OTKJIOHEHHUS OT MJIAHOBBIX
CPOKOB BBITIOJTHEHUS U 3aIUTHI KypCOBOM pabOThI, a TAK)KE HE MPUHUMAJ aKTUBHOIO
ydacTusi B 00CY>KJI€HUU JIEKIIMOHHOTO MaTepHralia B TEUEHUU CEMECTpA.

Otrmerka o 3aduere W omneHka E no mkane ECTS (60-69 06amioB)
CBUJICTEIILCTBYIOT O TOM, 4YTO aOWTypHEHT Ha YJOBIECTBOPHUTEIHHOM YPOBHE
O03HAKOMWJICA C MaTepHuajiaMd JUCITUIUIMHBI, OCHOBHOW JIMTEPATypOM; TOKa3al TpH
BBITIOJITHCHUH 3a/IaHWsI 3HAHWE OCHOBHBIX IOJIOKEHUN METOMUKU TPOCKTHUPOBAHUS
SCADA-cuctem, HO JONyCTWJ psi NOTPEHIHOCTEH, KOTOpbIe, a TaKke
CBUJICTEIBCTBYIOT O HAJUYMHM OMNpPENENIEHHbIX HEJOCTATKOB B YCBOCHHUM MaTrepualia
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muctUIUIHBL. CTyIeHT JOMYCTHJ OTKJIOHEHHUS OT TUIAHOBBIX CPOKOB BBITIONHEHUS U
3alUTBl KypCOBOM pabOThl, HE NPUHUMAJ AKTUBHOTO Yy4YacTUS B OOCYXICHHUH
aKTyaJIbHBIX TEM B TEUCHHUH CEMECTPA.

3adeT HeNb3sl CAMTATh CJIAHHBIM, €CJIA CTYACHT HE CIall B yCTAaHOBJICHHBIE CPOKHU
KypCOBYIO paboTy; HETOCTATOYHO OPUEHTHUPYETCS B MaTepHale; JacT HempaBUIbHBIC
OTBETHI; UMEET clIa0ble TEOPETUUECKHUE 3HAHMS U MPAKTHIECKUe HaBbIKH (0TMeTKa «He
3auteHo» W oneHka FX mo mkane ECTS (35-59 6amna); uMmeeT KpUTHYECKHE IS
NOHMMAaHUSA Kypca TMpoOenbl B 3HAHUAKX, TPEOYIOIIHME MOBTOPHOTO W3yYCHUs
aucuuiuiiHbl (oTMeTKa «He 3aureno» u onenka F nmo mkane ECTS (0-34 6amna)).

4.4 Ilpumep TekylIero onpoca Ha JadopaTopHbIX padoTax

Ha npumepe temsl «lIpomeinennas cetb PROFIBUSY:

1. HazoBute u naiite xapaktepucTuky Momudukanusm crangapra PROFIBUS-
DP.

2. IlepeuncauTte OCHOBHBIE XapaKTEPUCTUKHU (PU3MUECKOMN Cpelbl NMEepeaavu CeTH
PROFIBUS-DP.

3. HazoBute npodunu u nonp3oBatensckue uHTepdeiicsl DP ncnonb3yemslie 1ist
oOMeHa [aHHBIMH C JaTYMKaMUd M UCHOJHUTEIbHBIMH YCTPOMCTBAMH B CETSIX
PROFIBUS.

4. Kaxum oOGpazom ocymecTBisiercsa ocTyn K muHe B ceTsx PROFIBUS?

5. Ilepeuncnure u gaiTe KPaTKyIO XapaKTEPUCTUKY CTPYKTypaM IIUKIOB OOMeHa
na"HueIMU B ceTssx PROFIBUS.

OTBeThI Ha BOIIPOCHI BXOJHOTO KOHTPOJISI YUYUTHIBAIOTCS MPENOJABATEIEM B pe-
3yJbTaTax TEKYILIEro KOHTPOJIs pabOThI CTYEHTA.
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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:




13

http://www.iprbookshop.ru/89470.html . — Pexum goctyma: 1js 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, uudgposoit 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 YTIPABIICHUU:
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-
rateiab C IOCTOSSHHBIMM MarHUTamMH, MOJYJHM PacCUIMPEHUs, pPe30JibBEp, 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 doroumnynscHbiid [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 ¢ mpeoOpazoBaTensiMu 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.



