





1. OFBEKT, HEJIb U 3ATIAY1 OCBOEHUSA N CHUIIJIMHBI

JlucuuiuinHa paccMaTpuBaeT BOIMPOCHI MPUMEHEHMS CPEJICTB aBTOMATH3allUH
YHEPIreTUYECKUX YCTAHOBOK.

[enbro TUCHMIUIMHBI SBJISIETCS: MPUOOpPETEHHE CTYACHTAMU 3HAHUN O BHEJpe-
HUU PalMOHAJIBHBIX METOJIOB MCCJICIOBAHUSI COCTOSIHUM DHEPreTHYECKUX YCTaHOBOK
YTJIeI00BIBAIOIINX U METALUTYPTHUECKUX KOMIUIEKCOB TPH YCJIOBUHU yde€Ta COBOKYITHO-
CTH BIUSAIONIMX (DAKTOPOB U yueTa MOJTYUYCHHBIX MapaMeTPOB MPU MOCTPOCHUHU CPEJICTB
aBTOMATHYECKOI'O YIIPABJICHHUSI.

B pe3ynbraTe 0CBOEHUS TUCHMUIUIMHBI CTYJIEHT JOJKEH:

3HATh .

- 0OCOOCHHOCTH yCTPOMCTBA, SKCIUTyaTalli, METO/Ibl UCCIEOBAHUS TAPAMETPOB
U TIPUHIMIIBI aBTOMATU3AIUN 3JIEKTPOMEXaHUUECKOTO0 O0OpYOBAaHUS C JIOMACTHBIMU
HarHeTaTes MU paIMAIbHOTO TUIIA;

- YCTPOMCTBO U OCOOCHHOCTH JKCIUTyaTalluU JIEKTPOMEXaHHUUYECKOT0 000pya0-
BaHUS TEIJIOOHEPTETUUECKUX OOBEKTOB,;

- KJ1acCU(UKAIIUI0, KOMITOHOBOYHBIE PEIICHUS U OCOOCHHOCTH 3JIEKTPOMEXaHU-
YEeCKHX CUCTEM MOJa4H JOOBIYHBIX KOMOAMHOB;

- 0COOEHHOCTU IMHAMUYECKOT'0 COCTOSIHUSI KOHBEUEPOB U MPUHITUITEI aBTOMATH-
3aIuu 00bEKTOB KOHBEHEPHOI'O TPAHCIIOPTA;

YMETb:

- 000CHOBBIBATh CTPYKTYpPY M MapaMeTphbl CPEJICTB U CUCTEM aBTOMATUYECKOTO
YIIPaBJICHUS DHEPTETUUECKUMH YCTAaHOBKAMU;

- pa3pabaTeIBaTh U UCCIACA0OBATH MOJICTH YHEPTETUUCCKUX YCTAaHOBOK, PUMEHSIS
IIPU ATOM KOPPEKTHBIE JOMYIIESHHS O IMapaMeTpax BIMSHUS BHEITHUX (haKTOPOB.

[lepeuncnennble pe3ynbTaThl OOyUEHUs SBISIOTCS OCHOBOM Ui (POPMUPOBAHUS
CIEIYIOIMNX KOMIETCHITUH:
- CnocOOHOCTh M TOTOBHOCTh CO3/1aBATh U AKCILUTYaTUPOBATH 3JIEKTPOTEXHUUYECKHUE CHU-
CTEMBbI TOPHBIX MPEINPUATHH, BKIIOUYAIOIIKNE B c€0s1 KOMIUIEKTHOE AJIEKTPOOOOPY10Ba-
HUE 3aKPBITOr0 U PYJHUYHOTO UCIIOJIHEHHUS], JIEKTPUUECKUE CETH OTKPBITHIX U MOA3EM-
HBIX TOPHBIX U TOPHO-CTPOUTEIBHBIX Pa0OT, B TOM YHCIIE€ B YCIOBMSIX UpE3BbIUANHBIX
curyanuii (IICK-10.1);
- CriocoGHOCTh U TOTOBHOCTh CO3/1aBaTh U SKCILTyaTUPOBATh CUCTEMBbI 3alllUThl U aBTO-
MaTHKU C UCKPOOE30MacHBIMU LIETISIMU YIIPABJICHMS, @ TAK)KE KOMILIEKChI 00eCIIeUeHMs]
3JIEKTpOOE30NacHOCTH U 0€30macHOM JKCITyaTallid TEXHOJIOITMUYECKHUX YCTaHOBOK
(IICK-10.2);
- CiocoOHOCTh CO3/1aBaTh W AKCIUTYaTUPOBAThH AJIEKTPOMEXAHUYECKHUE KOMIUIEKCHI Ma-
IIMH ¥ 00OpYIOBaHUSI TOPHBIX MPEANPHUATHI, BKIIOYas JIEKTPONPUBOIBI, Ipeodpazo-
BaTeJIbHbIE YCTPOMCTBA, B TOM YHCJIE 3aKPBITOrO U PYIHHUYHOTO B3PHIBO3AILIUIIEHHOTO
UCTIOTHEeHUs, U uX cucteMsl yrpasienus (IICK-10.3);
- CIocOOHOCTh U TOTOBHOCTh CO3JaBaTh U 3KCIUIyaTUPOBATh CUCTEMbI aBTOMATH3ALUU
TEXHOJIOTHYECKHUX IPOIECCOB, MAIIMH M YCTaHOBOK ropHoro npou3sBojctea (IICK-

10.4).



2. MECTO JUCIATIIJINHBI B OCHOBHOM OBPA30OBATEJIBHON
ITPOT'PAMME

JucuuminHa OTHOCUTCS K MPOQPECCHOHATILHOMY HUKIY JTHUCLUMIUIMH MO BBIOOPY

CTYyJIeHTa BapUAaTUBHOW YaCTH Y4EOHOTO IJIaHa.

bazupyercs Ha 3HAHUSIX U YMEHUSX, KOTOpPbIE CTYJIEHT IpUOOpes Mpu OCBOCHUU
MPEIIIECTBYIOMMNX AUCUUIUINH: «Teopusi aBTomMatnudeckoro ympasieHus», «lIpoexru-
POBAaHME CHUCTEM aBTOMATHU3aLUMN», « T€XHUYECKHE CpEeACTBAa aBTOMaTtu3aunm», «OCHO-
BbI AaBTOMATU3AL[MM TOPHOTO IMPOU3BOJICTBA»

3HaHUS U YMEHUS, MPUOOPETCHHBIE MPU OCBOCHUU JTAHHOMW AUCIUIUIMHBI, PEau-
3YIOTCSl CTYJICHTOM IPU U3YYEHUU CIECIYIOMIUX NUCHUIUINH: «CUrHaIu3aius, cBsi3b U
TEJIEMEXaHUYECKOE YIPABICHUE TEXHOJIOTMYECKUMHU YCTAHOBKAMMW», A TAKXKE B XOJIE
BBITIOJIHEHUSI ~ HAYYHO-HCCIICIOBATEIbCKON  paboOThl, TMpHU MPOXOKIACHUU  TPE-
JUATUIOMHOM ITPAKTUKU U MPU MPOXOKIAECHUU TOCYITAPCTBEHHON UTOIMOBOM aTTECTALIUH.

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1. PacupegesieHue y4eOHBIX YaCOB M0 TeMaM AMCHUILIMHBI M BUIAM 3aHATHI

HaumenoBanue tem KoauaectBo vacos (*)
(comepkaTenbHBIX MOJYJICH) B toMm uncne
Becero | Jlexkuuu | Ilpaxr. JlaGop. CPC
(CemuH.)
CemecTp TpeTUil/TpeTuil/TpeThii

Tema 1. ABTOMaTu3anus SIEKTPOMEXAHU-
YECKUX YCTAHOBOK TEIUIO3HEpreTrueckux | 26 (25) 4(1) - 8(2) 14 (22)
00BEKTOB
Tema 2. ABroMaTu3zaius 00bEKTOB KOH- -

. 26 (25) 4(1) 8(2) 14 (22)
BelEepHOro TpaHCIopTa
Tema 3. ABTOMaTH3aLUs AIEKTPOMEXAHU- -
4eCKOro 000PYI0BaHUS C JTONACTHBIMU 26 (24) 4 (1) 8 (1) 14 (22)
HarHeTaTeIsIMU
Tema 4. ABroMaTu3aius yrieao0bIBaio- 30 (25) 5 (1) - 10 (1) 15 (23)
X MaIIiH
Hnousuoyanvroe 3adanue 0(9) 0(9)
Kypcosas paboma (npoexm) - -
HToro nmo Bugam 3aHATHIH 108 17 (4) i 34 (6) 57 (98)

(108)
Konmpons -
Hroro: 108 (108)| 17 (4) - 34 (6) 57 (98)

* — B ckoOKax yKa3aHbl 3HAUEHUS, COOTBETCTBYIOLIUE 3a0UHOMN (popme 0OydeHuHs

(I)opanOBaHne KOMIIETEeHIIU B pe3yJjbTaTe 0CBOCHUA TEM JUCHUIIIMHBI



KoMnerenuuu TeMbl IMCHUILUINHBI, HAlleJIEHHbIE HA BBIPA0OOTKY
KOMIIETEHIIMH
IICK-10.1 Tema l,2,3,4
IICK-10.2 Tema 1,2, 3,4
IICK-10.3 Tema 1,2, 3,4
IICK-104 Tema 1,2, 3,4

3.2. Jlekuun

Tema 1. ABToMaTu3auusi 3JEKTPOMEXaHUYECKUX YCTAHOBOK TeIJIOIHepre-
THYECKHX 00bEeKTOB

ConepxaHue TeMsl 1:

YCTpolcTBO U OCOOCHHOCTH IKCILTyaTalMK JIEKTPOMEXaHHIECKOTO 000pya0Ba-
HUS TETUIOAHEPTETUYECKUX 00BEKTOB. CTPYyKTypa, mapaMeTpbl M MPUHITUIIBI UCCIIET0-
BaHUS MOJIEJICH AICKTPOMEXAHUUYECKUX CHUCTEM TEIUIODHEPTETUYECKUX 00BEKTOB. CH-
CTEMBbl aBTOMATHU3AIMH DJIEKTPOMEXAHUYECKUX KOMIIOHEHTOB TETUIODHEPTETUUYECKUX
00BEKTOB.

Jlureparypa k Teme 1: [1-5]

Tema 2. ABToMaTu3anus 00beKTOB KOHBEHEPHOI0 TPAHCIIOPTA

ConepxaHue TeMBI 2:

CkpeOKkoBbIli KOHBEHEp KaK CIIOXKHBIM 3JIeKTpoMexaHudeckuil o0bekT. Onpee-
JeHue 00JIacTh MPUMEHEHHs CPEICTB aBTOMATUYECKOIo yIpaBieHus: U 3amuThl. Oco-
OCHHOCTU BIUSHUA THAPOMY(PTHI HA TUHAMHYECKHUE MOKAa3aTeI KHHEMAaTUYECKON cXe-
MBI CKpPeOKOBOTO KOHBeMepa. JICHTOUHBI KOHBEMEp KaK CIOKHBIM JIEKTpOMEXaHuYe-
CKHMI OOBEKT aBTOMATHYECKOro yrpaBieHus. [[pUHIMIBI aHAM3a MTyCKOBOTO pexuMa
KOHBENEpa KaK IEKTPOMEXAaHUYECKOU CHUCTEMBI. [IprMepsl TEXHUYECKUX PELICHUN B
00J1aCTH aBTOMATU3AIIUN SJIEKTPOIPUBOJIOB B YCIOBUSX BOZHUKHOBEHUS TIEPETPY30K.

JIuteparypa k Teme 2: [1-5]

Tema 3. ABTOMATH3ALHS JEKTPOMEXAHHYECKOr0 000pYI0BaHHUS C JIONACT-
HBIMH HATHETATEIAMHU

ConeprxkaHue TeMHI 3.

OcOGEHHOCTH MPUMEHSAEMBIX CIIOCOOOB PEryJIMPOBAHUS MMapaMETPOB IHAXTHBIX
CTaI[MOHAPHBIX YCTAHOBOK. METO/IBI MCCIIEI0BAHMS [TAPAMETPOB DJIEKTPOMEXaHUYECKHX
CHCTEM C JIOMIACTHBIMHU TypOOMAIIMHAMM PaJHAIBLHOrO THIa. MareMaTHUeCcKoe ormca-
HHE OCHOBHBIX 3BEHBEB CHCTEMBI aBTOMATHYECKOTO PEryIMPOBAHHS BOJOOTIHBHOM
YCTAaHOBKU. METOMbI UCCIEIOBAHUS TUHAMUYECKUX XAPaKTEPUCTHK THIAPOTPAHCIIOPT-
HBIX YCTAHOBOK. [ MAPOTpaHCIIOPTHAS YCTAHOBKA KaK OOBEKT PETyIMPOBAHUS.

Jluteparypa k Teme 3: [1-5]

Tema 4. ABTOMaTH3aUMS yIJ1e100bIBAIONIAX MAIINH

ConepxaHue TeMbl 4:

Knaccudukanys, KOMIOHOBOUHBIE PEHICHUS] U OCOOEHHOCTH yCTPOMCTBA 3JEK-
TPOMEXaHUUECKUX CUCTEM MOJauu JOOBIYHBIX KOMOaHOB. CTPYKTypa CIOKHBIX DJIEK-
TPOMEXaHUUECKUX OOBEKTOB YIJIeI00BIBAIOIINX KOMIUIEKCOB. AHAIN3 (PAKTOPOB BIIUS-
HUS Ha MapaMeTpbl CUCTEMBbI MOJa4ld OUYHUCTHOTO KoMOaiiHa B YCIOBHSIX 320051 IIAXTHI.




[MpuHIUIB 000CHOBAHUS CTPYKTYPHI M IMApaMeTPOB MOJIENICH CIIOKHBIX 3JICKTpOMEXa-
HUYECKHUX 00BEKTOB YIiieI00bIBAOIINX KOMILIEKCOB.
Jlutepatypa Kk Teme 4: [1-5]

3.3. [IpakTHyeckue (ceMUHAPCKNE)3aHITUSA

B cooTBercTBUMU C y4eOHBIM IJIAHOM AMCIMILIMHBI «ABTOMATHU3ALUS CIOKHBIX
DIIEKTPOMEXAHUYECKMX  OOBEKTOB  DHEPrOEMKHX  IPOU3BOJCTB»  MPAKTUUYCCKHE
(ceMUHapcKue) 3aHATUS HE TPETyCMOTPEHBI.

3. 4. JlabopaTtopHble padoThl

No Tema paboThl O6bem, | Jlure-
n/n yac. patypa
1 3nakomctBO ¢ nporpammoid MASTERSCADA. 3anyck nporpamMmsl 1 1-5
U3ydeHHEe OCHOBHBIX KOMIIOHEHTOB HHTepdeiica 2 (2)*
Pabora ¢ nepeBoM 0OBEKTOB U IEPEBOM CUCTEMBI B ITPOrpamMMe [1-5]
2 MASTERSCADA. IIpuHuunsl co3gaHus OCHOBHBIX CTPYKTYPHBIX
€IMHHULL 2 (2)
3 3HAaKOMCTBO C (DYHKI[HOHAILHBIMU OJI0KaMHU 2(2) [1-5]
4 Oco0OeHHOCTH CO3TaHMsI CBSI3EH MEXY IEPEBOM CUCTEMBI U IEPEBOM [1-5]
00BEKTOB 2 (0)
5 OCOOEHHOCTH YITPaBICHHUSI MHEMOCXEMOM 2 (0) [1-5]
6 Pa6ota ¢ OPC DA cepsepamu B nmporpamme MASTERSCADA 2 (0) [1-5]
7 ApxuBrpoBaHue JaHHBIX. HacTpolika moicucTeMbl apXUBUPOBAHMS 2 (0) 1-5
8 Ocob6ennoctu quHamm3auu B MASTERSCADA 2 (0) [1-5]
9 Hacrpoiika crangapTHeIx Moauukaimii peryastopa TPM 148 2 (0) 1-5
10 | HacTpolika n3mMepuTenbHBIX BX0OJ0B peryisTopa TPM148 2 (0) [1-5]
11 Kondurypuposanue perymnsropa TPM 148 mis yripaBieHus IByXII0- 2 (0) [1-5]
3UIMOHHBIMH HCIOJIHUTEILHBIMUA MEXaHU3MaMHU
12 Kondurypuposanue perymnsropa TPM 148 mis yrpasieHus: Tpexio- 4 (0) [1-5]
3UIMOHHBIMH HCIOJIHUTEILHBIMUA MEXaHU3MaMHU
13 Hacrpoiika cBsizu perynsitopa TPM-148 uepes OPC cepsep ¢ mpo- 4 (0) 1-5
rpammoii MASTER SCADA 3.8 no npotokony OWEN
14 Hacrpoiika cBsi3u manenu ynpasnenuns MI1320 uepes OPC cepsep ¢ 4 (0) 1-5
nporpammoit MASTERSCADA 3.8 o npotokosry Modbus
HUroro: 34 (6)
* — B CKOOKax yKa3aHbl 3HAUE€HHS, COOTBETCTBYIOIIKE 3a09HOM hopme 00yUueHuUsI
3.5. CamocTosiTeJIbHAsI pa0doTa CTyJAeHTa
Ne Buapl camocTosiTenbHON pabOTHI CTYIeHTa O0BeM, yac.
/i
1 M3yuenne neknmoHHoro marepuana (ae meHee 50% ot oObeMa JIKIIN) 27 (40)*
2 [TonroroBka k nmpakTHYecKUM 3aHATUAM (He MeHee 50% oT oObema aynu- -
TOPHBIX MPAKTUICCKUX 3aHATHI)
3 [Monroroska k nabopaTopHbsM padotam (He Mmeree 50% oT oObema aynu- 30 (49)
TOPHBIX JJAOOPATOPHBIX 3aHSITHIN)
4 BrimonHenue kypcoBoro mpoekra (36 yacoB) -
5 BrimonaeHune KypcoBoit paboTsl (27 yacoB) -
6 BrinonHeHne MHIMBUIYAIBHOTO 3aaHus (He MeHee 9 4acoB) 0(9)
Hroro: 57 (98)

* — B CKOOKax yKa3aHbl 3HAYE€HHS, COOTBETCTBYIOIIKE 3a04HOM hopme 00yUueHuUsI




3.6. KypcoBoii npoekT (paéoTa), MHAMBUAYATbHOE 32/ 1aHHE

CornacHo yueOHOMY IUJIaHY 3a04HOU (POPMBI OOyUEHHUS MO JUCHUILIMHE «ABTO-
MaTHU3alMs SHEPTeTUYECKUX YCTAHOBOK B FOPHO-METAJLUTYPTUUYECKOM OTpaciiny Mpemy-
CMOTPEHO BBITIOJIHEHUE UHIUBUAYATLHOTO 3aJJaHUsl (KOHTPOJbHOU PabOThI).

O06bem yueOHON Harpy3KH MpHU BBIMOJIHEHUH WHIUBUAYAIBHOTO 3aaHus — 9 va-
COB. 3a/laHne Ha KOHTPOJBHYIO pabOTy BBIAACTCA KKIOMY CTYACHTY-3a0YHUKY WH]IU-
BUJyaJbHO MperoaBaTesieM.

PexomenmyeMbIii 00beM TOSICHUTEIBHON 3aITUCKH KOHTPOJBLHON padoThl — 12-15
ctpanut] popmara A4 (210x297 mm).

4. ®OHJ OUEHOYHbIX CPEJACTB

4.1. Kputepuu U IIKAJbI JAJ51 MHTCITPUPOBAHHON OLEHKHM YPOBHs copMu-
POBAHHOCTH KOMIIETEHIIU I

Cocmasnsaowas KomnemeHyuu — NOJTHOMA 3HAHUL

- HYJICBOM YpOBEHb: HEBEPHbIC, HE apTYMEHTUPOBAHHBIE, C MHOKECTBOM I'PYOBIX OIIIU-
OOK OTBETHI Ha BOMPOCHI / OTBETHI HA JIBa BOMPOCA M3 TPEX MOJHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HaHUN HUKE MUHUMAJIbHBIX TPEOOBAHUIA;

- MUHUMAaJIbHBIM YPOBEHB: JIaHbI HE IIOJIHBIC, HE TOUYHbIC U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHL. YPOBEHb 3HAHUU HUKE MHUHUMAJILHBIX TpeOoBaHM. [[omyIieHo MHOTO
rpyObIX OMIKOOK;

- TIOPOTOBBIM YPOBEHb: JIaHbl HEJAOCTATOYHO MOJHBIE, TOYHBIE U aPTyMEHTHUPOBAHHBIC
OTBETHI HAa BOMPOCHI. [1710X0 3HAET TEPMUHBI, ONIPEAECIECHUSA U MMOHATHUS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOIIEHUS, MPUHITUIIBL. J[OTYIIIEHO MHOTO HETPYOBIX OITHOOK;

- CpeaHU ypOBEHb: J[aHbl JOCTATOYHO MOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHI. B 11e710M 3HAE€T TEPMUHBI, ONPEAECICHUS U TTOHATHS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOLIEHUSI, TPUHIUIIBL. JIOMyIIIEeHO HECKOJIBKO HETPYObIX OIIMOOK;

- IPOJIBUHYTBIM YPOBEHB: JaHbI MOJIHBIE, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI HA BO-
MPOCHI. 3HAET TEPMUHBI, ONPEACIICHHS U TTOHSATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILICHUS1, MPUHIUIIBL. J[OMyIIIeHO HECKOIBKO HETPYObIX OIIHOOK;

- BBICOKHAM YPOBEHb: JaHbl IOJIHbIE, TOYHBIC U apTYMEHTUPOBAHHBIE OTBETHI HA BOMPO-
Chl. 3HA€T TEPMUHBI, ONPEJICICHUSI U MOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILIEHHUS, TPUHLUIIBL. JIONYIIIEHO HECKOJIBKO HETOYHOCTEM.

Cocmaenawowan komnemeHyuu — ymeHus

- HyJICBOM YPOBEHB: IIOJIHOE€ OTCYTCTBHE ITIOHUMAaHMs CYTH METOIUKHU PELLCHUS 3a7adH,
JOMYIIEHO MHOKECTBO rpyOeHinx ommOoK / 3aJaHusI HE BBITIOJHEHBI BOOOIIIE;

- MUHMMAaJIbHBI YPOBEHb: CcJ1ab0€ MOHMMAHUE CYyTH METOJUKH pElIeHMs 3a/1a4u, JIOMy-
nieHbl TpyOble ommOku. Pemennst He o0ocHOBaHbl. He ymeer ucnonb3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO auTeparypy. He opueHTupyercs B cieuaaibHON HAy4YHOU JIUTe-
paType, HOpMaTUBHO-IIPABOBBIX AKTaX;

- IIOPOTOBBIM YPOBEHb: JOCTATOYHOE IMOHUMAHUE CYTH METOAUKU PELICHUs 331adu, J10-
nymieHsl omuOKky. Perienust He Bceraa 000CHOBaHbL. YMEET UCHOIb30BaTh HOPMATUB-



HO-TEXHUYECKYIO JuTeparypy. Cinabo opueHTUpyeTcs B CHEUMATbHON HAy4YHOW JIMTE-
parype, HOpMaTUBHO-IIPABOBBIX AKTAX;

CPEIHHH YPOBEHB: B IIEJIOM IIOHMMAET CYTh METOAMKM PEIICHUS 3aJa4H, JOIIYILEHBI
omOku. PemieHuss He Bcerna OOOCHOBaHBL. YMEET HCIOJIB30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIIEHUAIBHYIO HAyYHYIO JINTEPATyPy, HOPMaTUBHO-TIPABOBBIC AKTHI;

MPOJIBUHYTHIN YPOBEHb: B IIEJIOM MOHUMAET CYTh METOJMKH PELICHUS 3a/1a4H, JIOMyIIle-
HbI HeTOYHOCTU. CriocoOeH 000CHOBATh peIlIEHUs. Y MEET UCIOJIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIIEHUAIbHYIO HAYUYHYIO JIMTEPaTypy, HOPMAaTUBHO-TIPABOBBIE aKThI;

BBICOKHI ypOBEHB: OHUMAET CYyTh METOAMKH perieHus 3agaun. CnocoGeH 000CHOBATh
pelIeHusl. YMeET UCIOJIb30BaTh HOPMAaTUBHO-TEXHUYECKYIO U CHELUATIBbHYIO0 HAYYHYIO
JUTEPaATypy, NepeI0BOM 3apyOeKHBIN OIBIT, HOPMATUBHO-TIPABOBBIC aKThI.

Cocmasnsaowas KomnemeHyuy — 61a0eHue Ha8blKaMU

HYJICBOH YPOBEHB: HE MPOJIECMOHCTPUPOBAII HABBIKH BBITIOTHEHHUS MPO(PeCcCHOHATBHBIX
3a7a4. McnbIThIBA€T CYNIECTBEHHBIE TPYIHOCTH MPU BBIIIOJIHEHUU OTAECIBHBIX 33/1a-
HUMH,

MUHHMMAaJIbHBIA YPOBEHb: HE MPOJAEMOHCTPUPOBAJI HABBIKM BBIMOJHEHUS Mpodeccuo-
HAJIbHBIX 3a7a4. VICIIBITBIBAET CYIIECTBEHHBIE TPYTHOCTH MPU BBIOJIHEHUH OTIECIb-
HBIX 3aJaHUH;

MOPOTOBBIN YPOBEHB: BIIAJICET OMBITOM TOTOBHOCTU K MTPOPECCUOHATILHON IS TEIbHO-
CTH ¥ Mpo(deCcCHOHATBFHOMY CaMOCOBEPIIICHCTBOBAHHIO Ha TIOPOTOBOM ypoBHE. Tpy-
JIOBBIC JICHCTBHS BBIIOJIHICT MEIJICHHO M HEKaUeCTBEHHO,

CpPEeIHUHN YPOBEHb. BJIaJICET CPEIHUM OMBITOM TOTOBHOCTH K MPO(ECCHOHATBHOM Jes-
TEJILHOCTU U NMPOGECCHOHAITPHOMY CaMOCOBEPIICHCTBOBAHUIO. TPy/I0BBIEC JEHCTBUS
BBITIOJTHSICT HA CPETHEM YPOBHE I10 OBICTPOTE U Ka4eCTRY;

MPOJABUHYTHIM yPOBEHb: BIJIAJICET OMBITOM MU JOCTATOYHO BBIPAKEHHOW JTUYHOCTHOU
TOTOBHOCTH K MpOo(ecCHOHAIBLHON JEATeIbHOCTH M IPO(PECCHOHATEHOMY CaMOCO-
BEPILIEHCTBOBAHMIO. BBICTPO ¥ KaUECTBEHHO BBIMOJHSIET TPYAOBBIE JEUCTBUS,

BBICOKAM YPOBEHbB: BJIAJICET ONBITOM M BBIPAXKEHHOCTHIO JUYHOCTHOW TOTOBHOCTH K
poeCCHOHATEHON NIEITEIbHOCTH W MPO(PECCHOHAIBHOMY CaMOCOBEPIICHCTBOBA-
HUIO. BBICTPO M KaU€CTBEHHO BBIIIOJIHAET TPY/IOBBIE I1CHCTBUS.

Obobwennas oyenka cghopmuposanHocmu KOMnemeHyull

- HyJICBOM YpOBEHB: KOMIIETEHIIUU HE CHOPMUPOBAHBI;
- MUHUMAJIbHBIN YPOBEHB: 3HAUUTEIbHOE KOJIMUECTBO KOMIIETEHIIUN HEe C(hOPMUPOBAHO;

MOPOTOBBI YPOBEHb: BCE KOMIIETEHLIUH CPOPMUPOBAHBI, HO OOJBIIMHCTBO Ha MOPO-
rOBOM YpPOBHE;

- CpEIHUI YPOBEHB: BCE KOMIIETEHIIMM CPOPMUPOBAHBI HA CPEHEM YPOBHE;

IPOJBUHYTHIM YPOBEHB: BCE KOMIETEHIIMHN C(HOPMUPOBAHBI HAa CPETHEM WJIM BHICOKOM
YPOBHE;

- BBICOKHMH YPOBEHb: BCe KOMIETEHIINH C(POPMHUPOBAHBI HA BBICOKOM YPOBHE.

4.2. Kpurepum oneHUBaHUA

CpencTBaMu OTICHUBAHUS SBIISIFOTCS:
— BBITIOJTHEHUE J1a00paTOPHBIX PaboT;



— 3anuTa OTYETOB 10 JaOOPAaTOPHBIM paboTam;

— BBITNIOJIHEHUE U 3al[UTa KOHTPOJIBHOU pabOThI CTY/IEHTA-3a0YHUKA (MHAUBUILY-
AJIbHOTO 33JIaHMsI) — TOJBKO IS 3204HOM (DOPMBI OOyUCHHSL.

BrinonHenue Bcex 1abopaTopHBIX padboT, MPEyCMOTPEHHBIX Y4eOHO-
METOJUYECKOM KapTOW NUCITUILIMHBI, a TAK)KE KOHTPOJILHON pabOThI (171 3a04HOM
dbopMbI 0O0yUEeHUS) SABIISICTCST 00513aTEIBHBIM.

3amuTa J1abopaTOpHBIX pabOT, KOHTPOJIBHOM pabOTHI CTYIEHTa-3a0YHUKA MPOBO-
JTUTCS B BUJIE COOECETOBAHMS.

Heobxoaumoe ycioBue 3auéra Jjisi CTYyJIGHTOB O4HOM (GopMbl oOydenHus (60 Gan-
JIOB): BBIMOJHEHUE OTYETOB 10 14 maGopaTopHbIM paboTam.

Heobxoaumoe ycioBue 3auéra Juisi CTYJIEHTOB 3a04HOM opmbl 00ydeHus (60 6a-
JIOB): BBITMIOJTHEHUE OTUETOB MO 3 JabopaTOpHBIM paboTaM, a Tak)Ke BHITIOJIHEHUE KOH-
TPOJILHOM paboThl CTyJeHTa-3a09HIKA. MaKkcUMallbHOE KOJIMYECTBO OAJIJIOB BBICTABIISA-
eTcsl B cliydae, eciu paboTa XapaKTepu3yeTcsl TMOJHOTOM U MOCIEA0BATEIbHOCTRIO U3-
JIOKEHUsI MaTepHalia, HATHIMEM TPEACTaBUTEIIPHOTO KOJIMYECTBA COBPEMECHHBIX JIMTE-
paTypHBIX UCTOYHUKOB, TTyOMHOW BBIBOJIOB. [Ipy HaMuuu 3amMedaHuil, B 3aBUCHMOCTH
OT UX CEPhE3HOCTH, KOJMUYECTBO OAJIOB yMmeHbInaeTcss Ha 10, 20 GamuioB oT Makcu-
MaJbHO BO3MOXKHOTO.

BoHyCcHBIE OaiTBI: JOMOTHUTENBHBIC OMPOCHI Ha JA0OPATOPHBIX paboTaxX M JIEKIIH-
sIX — 710 2 6ajioB 3a omnpoc.

Hrorosas orenka o 100-6aJuibHOM MIKaJIe ONpeaeseTcss CYMMOM 0alioB 3a
CJIeIyIOIME BUJIbI pabOT COTJIACHO TabJuIIE:

Buel padot MaxkcuManbHOE KOJINYECTBO OAIIIIOB
Brimosaenne mabopaTtopHol paboThI 3 (3)
3amuTa 1a00paTOpHON PabOTHI 1-4 (1-4)
MakcruMaabHOE KOJIHYECTBO 0aslioB 3a 98 (21)
71a00paTOpHBIE PAOOTHI
OTBETHI Ha OMPOCAX Ha JICKITUIX 0-10 (0-2)
OTBETHI Ha JIONOJHUTEIBHBIX OIPOCax Ha 0-10 (0-3)
1abopaTopHBIX paboTax
BrinonHenue KOHTPOIBHOM PaboThI 25
(TOJBKO J1J1s1 3a049HOM (DOPMBI 00yUEHHS)
3amuTa KOHTPOJIBHOM pabOThI 10-50
(TONBKO J1J1s1 3a049HON (DOPMBI 00YUEHHS)

* — B CKOOKax yKa3aHbl 3HAUC€HHS, COOTBETCTBYIOIIIHUE 3a04HOM hopme 0OydeHus

Takum 00pa3oM, KaXabld CTYJEHT JIFo00i GhopmMbl 00ydeHHsS MOKET Kak HaOpaTh
MUHHAMAaJIbHOE KOIM4ecTBO OamtoB (60, 4To cooTBeTCTBYeT olleHke «E» mo mkame
ECTS) neobxoammoe 1j1si BRICTABJICHHS 3a4€Ta, TaK M IMOBBICUTH, TIPH JKEJIAaHUHU, CBOIO
OIICHKY BIUIOTH 10 MakcuMaibHOU oreHku (100 6aymioB, 9TO COOTBETCTBYET OIICHKE
«A» o mkosie ECTS).

B cnyuyae HeperynaspHOro MmocemieHus: 3aHATUH, OTCYTCTBHS ayIUTOPHOU pabOTHI,
HECBOEBPEMEHHOM cJ]aud OTYETOB MO JabOpaTOpHBIM paboTamM M (WJIHM) KOHTPOJIBHOM
paboThl CTyJEHTa-3a04YHMKA, a TAK)K€ NMPU HETaTUBHBIX PE3yJIbTaTax MX 3allUThI CTY-



JICHT TOJy4YaeT 3a4eT MO pe3ysibTaTaM OTBETa Ha KOHTPOJIBHBIE BOMPOCHI MO KYpCy B
dbopme cobeceqoBaHus.

Kputepuu onieHnBaHus B MPEATIOKEHHOM BHJIE CTUMYIUPYIOT TOCEIAEMOCTh, JI0-
MAITHIOK MOJATOTOBKY, TUTAHOMEPHYIO ayAHTOPHYIO paboOTy CTyACHTa B TEUCHHUE Ce-
MecTpa.

ITepeBon onenku u3 100-0amapHOM 1IKabl B rocynapctBeHnyto u ECTS ocy-
IIECTBIISICTCS. B COOTBETCTBUH CO IIKAJION MpuBeneHHOH B «IlomoskeHnu 00 opraHu3sa-
UK y4eOHOTO Tpoliecca B JIOHEIIKOM HaITMOHAIbHOM TEXHUYECKOM YHHUBEPCUTETE,
yTBepxAEHHOM npuka3zoM JoHHTY Ne337-14 ot 02.05.2018r.

4.3. Bonipocsl K 3a4eTy
OcHoBHas CTpyKTypa IpoekTa nporpamMmmbl MasterScada.

bazoBbie mokymenThl 006ekTOB IpoekTa MasterSCADA.
OcHoBHbI€ c11oco0bI paboTel MasterSCADA ¢ 060pyaoBaHUEM.

wnN e

4. Pabota c nepeBoM OOBEKTOB U JepeBOM cHucTeMbl B nporpamme MasterSCADA.
[TpuHIUTIBI CO3TaHUS OCHOBHBIX CTPYKTYPHBIX SIUHUIIL.

5. OcoOEHHOCTH CO3/IaHUS CBSI3EH MEXKIYy JEPEBOM CHUCTEMBI U JEPEBOM OOBEKTOB
MasterSCADA.

6. OcobenHoctu ymnpasiieHuss MHEMOcxeMoil B porpamme MasterSCADA.

7. ApxuBupoBaHHE€ NaHHBIX. HacTpoiika moicucTeMbl apXUBUPOBAHUSI B IPOTPAMME
MasterSCADA.

8. OcobenHoctu nuHamu3aluu B nporpamme MasterSCADA.

9. ®ynkIMoHaNIBHBIE 0JIOKHM B TporpamMme MasterScada.

10. OcHoBHBIE PYHKIIMKM U BO3MOXKHOCTH ITporpamMmbl MasterScada.

11. Pab6ora ¢ opc da cepBepamu B nporpamme MasterSCADA.

12. 3amyck pexrMa UCIoJHEeHHs B mporpamme MasterScada.

13. Cxembl OJIKIIIOUEHUS K BXoam npudopa TPM 148

14. Cxembl MOAKIIIOYEHUS K BbIX0oaM rprudopa TPM 148

15. Koppekius usmeputenbHOl XapaKTepUCTUKH JaTYMKOB B ipubope TPM148.

16. Hudporas bunprpanus usmepenuit B npudope TPM148.

17. Obwas crpykrypa npudopa TPM148. CtpykTypHas cxema 0JJHOTO KaHaja.

18. Usmepurenbubie BXoAbl mpudopa TPM148.

19. Beraucnurens B COCTaBe KaHaja mpudopa.

20. Pexxumsbl pabotel perymnstopa TPM148. T [-perynsarop

21. Pexxumbl  pabGoTel  perymsitopa TPM148. JIByXMO3UIIMOHHBIA  PETYJISATOP
(ON/OFF)

22. YupasieHue 2-X NO3UIUOHHBIMU HCTIOJHUTEIBHBIMU MEXaHU3MaMU PEryJsTOpa
TPM148.

23. YrpaBieHue 3-X MO3WLIMOHHBIMU UCTIOJHUTEIbHBIMH MEXaHU3MaMU PEryJAaTopa
TPM148.

24. CTpyKTypa BIXOAHOTO ycTpoiicTa mpudopa TPM148



25. PerynupoBanue nmapaMeTpoB OOBEKTOB, UMEIOIIUX HEJIWHEHHYIO XapaKTepUCTH-
Ky, ¢ moMoIsto npudopa TPM148.

26. YopaBieHle CUCTEeMaMH HCIOJIHUTENIbHBIX MeXaHu3MoB 1o cetu RS-485 ¢ mo-
mortso MBY 8u nipubopa TPM148.

27. Mognduxkanus 1 npudopa TPM148.

28. Moauduxkanus 2 npudopa TPM148.

29. Monuduxkanus 3 nmpudopa TPM148.

30. Moauduxkanus 4 npudopa TPM148.

31. Moaudukanus 5 npudopa TPM148.

32. Moaudukanus 6 npudopa TPM148.

33. lath kjaccuuKaIMo JICKTPOMEXaHUYECKUX CHUCTEM MOJaud OYUCTHBIX KOM-
OaifHOB.

34. PackpbITh W TPOAHATU3UPOBATH KOMIIOHOBOYHBIE PEIICHUS W OCOOCHHOCTU
YCTPOMCTBA JIEKTPOMEXaHUYECKUX CUCTEM TTO/Iaur JOOBIYHBIX KOMOAHOB.

35. [IpuBecTy U MOSICHUTH CTPYKTYPHYIO CXEMY YIJIeT00BIYHOTO KOMILJIEKCA.

36. [IpuBecTH W MOSICHUTH BapHAHThl CTPYKTYPHBIX CXEM JJIEKTPOMEXaHUUECKUX
npeodpazoBaresneii: Ha 6aze mpeoOpa3oBaTess YaCTOThI; HAa 0a3e JBUTaTelIsl TOCTOSHHO-
ro TOKa; Ha 0a3e ANEeKTPOMArHUTHON My(PThI cKoabxkeHus: DOMC.

37. PacKpbITh 2JIEKTPOMEXAHUYECKHE CBOMCTBA aCHHXPOHHBIX JBUTATENICH U YCIOBUS
MOAACPKAHUST TTOCTOSTHCTBA MX KPUTHYECKOTO MOMEHTA MPU YaCTOTHOM PEryIupoBa-
Huu. [IpyBecTn MexaHWYECKUE XapaKTePUCTUKU AaCUHXPOHHOTO JIBUTATEINS IPU YaCTOT-
HOM PETYJIUPOBAHUH €T0 CKOPOCTHBIX IMAPAMETPOB.

38. KakoBa cTpyKkTypa KHHEMAaTHUYECKOW CXeMbI BEIHECEHHOM crcTeMbl mogaun BCII-
27

39. B uéM cocToST 0COOEHHOCTH MPUMEHEHUS JJIEKTPOMATHUTHBIX MY(PT CKOJIBXKE-
HHSA B CXEME BbIHECEHHOU cucTeMbl nmogaun BCII-27

40. OxapakTepr30BaTh 0COOEHHOCTH MaTEeMaTHYECKOTO OMHUCAHMS 3BEHbEB CTPYKTY-
Pl KHHEMaTHYSCKOU CXEeMbI BBIHECEHHOM cucTeMbl mogaun BCII-2.

41. [lpuBecTd U MPOAHAIU3UPOBATH CTPYKTYPHYIO CXEMY CHUCTEMBbI aBTOMATHU3HPO-
BaHHOTO IIPUBO/IA TT01a49l OYHUCTHOTO kKombaiiHa B ctpykrype BCII ¢ DMC.

42. KakoBa 00yacTh MPUMEHEHHSI DJIEKTPONPUBO/IA TIEPEMEHHOTO TOKA C MCIOJIB30-
BaHHUEM DJICKTPOMArHUTHBIX QPUKIIMOHHBIX MYy(T?

43. PackpbITh OCOOEHHOCTH YCTPOMCTBA DJIEKTPOMArHUTHON (DPUKIIMOHHON MY(PTHI U
yCTpOMCTBA CTYNIEHU NEPEKIIIOUEHUSI CKOPOCTEN MHOTOCKOPOCTHOTO pelyKTopa Ha Oa3e
MPUMEHEHUS AIEKTPOMArHUTHBIX (DPUKIIMOHHBIX MY(DT.

44. B 4yéM COCTOUT MPUHIUIT ACHCTBUS YCTPONUCTBO CTYNEHH MEPEKIIOUECHUSI CKOPO-
CTEl MHOTOCKOPOCTHOT'O PEyKTOpa Ha 0a3e MPUMEHEHUS dJICKTPOMArHUTHBIX (QPUKIIU-
OHHBIX My(pT?

45. TlpuBecTd M MPOAHATIM3UPOBATH THUIOBBIE CTPYKTYPhI CXEM MHOT'OCKOPOCTHBIX
AIIEKTPONIPUBOJOB Ha OCHOBE MPUMEHEHUS IJICKTPOMArHUTHBIX (PUKIIUOHHBIX MY(]T.



[IpeacTaBuTh IuarpaMMbl 3JIEKTPOMAarHUTHBIX [MAPaMETPOB MPUBOAA IMPHU IMEPEKIIIOUe-
HUU (PPUKIUOHHBIX MY(]T.

46. KakoBbl MPUHIUIIBI MOCTPOEHUST MOJIEIUPOBAHUM JUHAMUYECKUX IPOIIECCOB
JIBYXCTYIIEHYATON CXEMBbI MEPEKITIOYEHHUS] CKOPOCTH MHOTOCKOPOCTHBIX 3JIEKTPOIPHUBO-
JI0OB Ha OCHOBE MIPUMEHEHHUS AIEKTPOMArHUTHBIX (PUKIIUOHHBIX MyPT?

47.B 4éM COCTOMT M KaK pemiaeTcsl 3ajada ONTHUMH3alU{ PEKUMOB YIIPABIICHUS
IPOLIECCOM MEPEKITIOYSHHS] CKOPOCTH MHOTOCKOPOCTHOTO PelyKTOopa Ha 0aze mpuMeHe-
HUS 3JIEKTPOMATHUTHBIX (PPUKIIMOHHBIX My()T?

48. Tlpoananu3upoBaTh (HaKTOPHl BIUSHUS Ha MapamMeTphbl CUCTEMbI MOJAYM OYHUCT-
HOTO KOMOaiiHa B yCIIOBUAX 320051 IIaXThI.

49. [lpuBecTy 1 MOSICHUTH CXeMY 3aMelleHus aTomaTuupoBanHoit BCII.

50. B uém cocTosT mpUHIUIIBI 00OCHOBAHUSI CTPYKTYPhl M MapamMeTPOB MOJCICH
CJIOKHBIX AJIEKTPOMEXaHUYECKUX OOBEKTOB YIJIeJOOBIYHBIX KOMIUIEKCOB (TIOSCHUTH Ha
npUMepe MOJIEIN BBHIHECEHHOM CHCTEMbI MOJIa4l OYMCTHOTO KOoMOaiiHa C 3jeKTpomar-
HUTHBIMU My(TaMu CKOJIBKEHHS)?

51. Kak mpeacTaBisitOTCS TMapaMeTphbl CIIOXKHBIX AJEKTPOMEXaHUUECKUX OOBEKTOB
yraeg00bIYHBIX KOMIUIEKCOB CPEICTBAMHU UX MaTEMAaTHYECKOTO OMUCaHUA?

52. KakoBO yCcTpOMCTBO CKpeOKOBOTO KOHBEHEpa KakK CIOKHOTO AJIEKTPOMEXaHUYe-
CKOTr0 00bEKTa aBTOMATHYECKOTO YIIpaBiIeHUs?

53. KakoBbl 0COOEHHOCTH 3KCILTyaTalluu CKpeOKOBOro KOHBEHEpa B YCIOBUSAX IlaxX-
ThbI?

54. Ilpoananu3upoBaTh MPOLECC CTOMOPEHUs (PE3KOro 3aMeIIeHus) TATOBOIO opra-
Ha CKpeOKOBOI'0 KOHBeWepa, AaTh CTPYKTYpPY PacUE€THOM CXEMbI MpoLiecca CTONOPEHHUS.

55. [Ipoananu3upoBath OCOOEHHOCTH KOHCTPYKLHMH TUAPOMY(THI KaK COCTaBIISIO-
e AIEKTPOMEXaHUYECKOM CUCTEMBbI CKpeOKOBOTO KOHBEHepa.

56. [IpuBectn mopsAmOK pacuéra AMHAMHYECKUX MapaMeTpoB TYpOMHHOTO KoJjeca
rUIpOMYQThI B KOHTEKCTE IOCTPOEHUS MOJIETN JUHAMUYECKOTO COCTOSIHUS CKPeOKOBO-
ro KOHBeMepa.

57. B uéM cocTOUT ompeneneHue nokas3areneil TMHaMUYecKUuX MapamMeTpoB KUHEMa-
TUYECKOW CXEMbI CKpEOKOBOTO KOHBeWepa JJisl Cllydasi CTOIOPEHHUS €ro TATOBOIO Opra-
Ha?

58. KakoBbl 0COOEHHOCTH YCTPOICTBA THAPOMY(THI 3 MPOTOYHBIMU YaCTIMH, KaK €€
KOHCTPYKIMS BIUSAET HA JUHAMUYECKHE MTOKa3aTelld CKpeOKOBOro KOHBeepa?

59. [Ipoananu3upoBaTh TMHAMHUKY CTOTIOPEHUS TSITOBOTO OpTraHa CKPEeOKOBOTO KOH-
Beliepa Mpu NMPUMEHEHUH THAPOMY(ThI ¢ TPOTOUYHBIMU YacTSIMH B COCTABE €ro MPHUBO-
na.

60. PackpbITh 3a7auM aBTOMATH3AIMM YIpPaBICHUS pabOTOW MHOTOIMPHUBOIHOTO
CKpeOKOBOTO KOHBelepa.

61. PackpbITh KOHIEMIUIO MO MHOTOIPHUBOJHOTO CKPEOKOBOIO KOHBEHepa Kak
00BEKTa aBTOMATH3aIINH.



62. Kak yuutbiBaeTCs MOJAEIb ACHHXPOHHOIO JIBUTATelNsl (IBUTATENCH) B CTPYKTYpe
MOJIEIH CKpeOKOBOr0 KOHBEMEpa Mpy UCCIEIOBAHUM €0 JUHAMUYECKHUX ITapaMeTpoB?

63. Kak yuuTBIBaIOTCSI IPOLECCHI, BO3HUKAIOIIME IPU IMEPEKIOYEHUH CTaTOPOB
JIBYXCKOPOCTHOT'O aCHHXPOHHOI'O JABUTATEIISA, IIPY MOACIUPOBAHUH YIIPABISIEMOIO IIyC-
Ka CKpeOKOBOTro KoHBelepa?

64. KakoBo ycTpONCTBO JIGHTOUHOTO KOHBEHepa Kak CII0XKHOTO 3JIEKTpOMEXaHHuYe-
CKOTO 00BbEKTa aBTOMAaTHUYECKOTO YIPaBICHUS?

65. IIpoananu3upoBaTh yNpOIEHHYIO JUMHAMUYECKYIO MOJIEIb JICHTOYHOI'O KOHBEMe-
pa ¥ MPUBECTH THUIIOBYIO SIIOPY PACHpENEICHUs YCUIMM (HATSKEHUI) B €ro TArOBOM
oprase.

66. [IpuBecTn M MpoaHAIU3UPOBATH CTPYKTYPY PACUETHOW CXEMbI MOJENU JICHTOY-
HOT'O KOHBEWeEpaA.

67. B 4ém cocTOST MpUHIMIBI aHAIN3a MTyCKOBOTO peXHMa JICHTOUHOTO KOHBekepa
KaK COCTaBIISIIOLIEH AEKTPOMEXaHUUECKON CUCTEMBI?

68. KakoBel 0COOEHHOCTH TIpoIecca MycKa JIGHTOYHOTO KOHBeWepa Mpu KOHTAKTOP-
HOM BKJIFOUEHUHU MPUBOJHOIO aCMHXPOHHOTO ABurarens? Kak 3Ty mpouecchl T0KHbBI
OBITh MPEACTABJICHBI CPEICTBAMU MATEMATUYECKOTO MOJIETUPOBAHUS?

69. B uém coctouT ompeaeneHue mapaMeTpoB JMHAMUYECKOTO COCTOSHUS AJIEKTPO-
MEXaHUYECKON CUCTEMBI JICHTOYHOI'O KOHBEHEepa IpHu peoCTaTHOM YIPaBJIECHUU MPOLIEC-
COM pa3roHa NpHBOJIHOIO JBUTATEIS?

70. B 4éM cOCTOUT MPUHLIUITI PETYIUPOBAHUS TApPaMETPOB ACUHXPOHHOTO JIBUTaTeNs
C KOPOTKO3aMKHYTBIM POTOPOM IPH NIPUMEHEHUU TUPUCTOPHOTO PETYIATOPA HANPSIKE-
HUS TPOMBILIIIEHHOW YaCTOTbI?

71. Kak nomkHa ObITh yuTeHa (PYHKIMS THPUCTOPHOIO PETYJIATOPA HANPSKEHUS MH-
TaHUs MPUBOJHOTO ACMHXPOHHOTO JABUTATENs MPHU ONPENEICHUU JUHAMUYECKOTO CO-
CTOSIHUSI JICHTOYHOTO KOHBEHEpa B MPOLECCe YIPaBIIEMOro mycka?

72. B 4éM CcOCTOST MPUHLUIBI ONPEIEICHUS TUHAMUYECKUX IMEPErpy30K 3IIEKTPO-
MPUBOJIOB?

73. KakoBbl OCOOCHHOCTH TNMPUMEHEHHUS W CBOMCTBA KBAa3MYACTOTHOT'O YIIPABIICHHS
ACUHXPOHHBIMM JIBUTATEIISIMU 3JIEKTPOIIPUBOJOB?

74. IIpencTaBUTh M OXapaKTEpU30BaTh BAPUAHTHI KOMIIOHOBOYHBIX CXEM LIEHTPO-
OexxHbIX HarHeraresneil. [[poananu3upoBaTh NpUMEphl KX TPUMEHEHUS.

75. PackpbITh cIOCOOBI PETYJIMPOBAHUS MAPAMETPOB IIAXTHBIX CTAI[AOHAPHBIX TEX-
HOJIOTUYECKUX YCTaHOBOK. KakOBbI MpenMyIecTBa U HEJOCTATKH 3TUX CIIOCOOOB?

76. OCcOOEHHOCTH IKCIUTyaTalluM MIAXTHBIX CTAIMOHAPHBIX YCTAHOBOK C IIEHTPOOEK-
HbIMHU HarHeTaTeJsIMU.

7'7. KakoBbl KOHCTPYKTHUBHBIE U SKCILTyaTallHOHHBIC OTJINYMSI IIAXTHBIX CEKI[MOHHBIX
HacOCOB U TUAPOTPAHCIIOPTHBIX HATHETATENEH?

78. KakoBbI OCHOBHBIE TTApaMETPHI JIONACTHBIX TYpOOMAIIINH PaIUaIbHOTO THMIA?



79. Ilpoananu3upoBaTh OCHOBHBIE (PAKTOPBI, BIMSIOMINE HA pabOTy HEHTPOOEKHBIX
HarHeTaTeseu.

80. KakoBbl OCHOBHBIE T'MJIPaBIMYECKUE XAPAKTEPUCTUKHU LIEHTPOOEKHBIX HATHETa-
tenei? B 4€M cocTOSIT CrIOCOOBI 3a/IaHUs ATUX XapPaKTEPUCTUK?

81. B uém cocrosT oimuns typookommpeccopoB K-500 (250) ot HK-135 (115)?

82. OxapakTepu30BaTh TEXHOJIOTMYECKHE OCOOCHHOCTH U YCJIOBUSA (QYyHKIIMOHUPOBA-
HUS IIaXTHBIX CTAllMOHAPHBIX YCTAaHOBOK.

83. IlpuBecT OCHOBHBIE 3aKOHBI MPOMOPIHOHATBHOCTH. KakoBbI 0COOCHHOCTH HX
IPUMEHEHHUS IIPU UCCIIEI0BAaHUU CBOMCTB TypOOMAaIINH?

84. OxapakTepu30BaTh CYIIECTBYIOIINE CPEJCTBA KOHTPOJIS MapaMeTPOB JIOTIACTHBIX
TypOOMaIInH.

85. Uto mpeAcTaBisiiOT cOOOM Takue MmapameTphl MepeaaTouyHor (PyHKIUM, KakK: Te-
penaTtouHblil K03 PUIMEHT; TOCTOSTHHAS BPEMEHU; TPAHCIIOPTHOE 3ana3biBaHue?

86. KakoBbI myTH yMEHBIICHHs 3HEPro3arpar MpH dKCIUTyaTalliy IIaXTHBIX CTaLHO-
HapHBIX YCTaHOBOK?

87. KakuMu MOTYT OBITh MEpPBI 110 CHUKEHHUIO SHEPro3aTpar Ha MIAXTHBIX TEXHOJIO-
IMYECKUX 00BEKTaX, € NPUMEHSIOTCS HEHTPOOEKHbIE HATHETATEIN?

88. Ha xakom npuHIMIE 1EHCTBYET MPOTUBOTIOMIIAXXHOE YCTPOMCTBO?

89. IlpuBecT mpUMEpHl HCIIOJIL30BAaHUS 3aKOHOB IMPOMOPIMOHAIBHOCTH TypOOMa-
IIMH [IPU UX aBTOMATU3ALINH.

90. IIpoananu3upoBaTh 0COOCHHOCTU (PYHKIIMOHUPOBAHMS TUIIOBOM CXEMbI aBTOMa-
trueckoro perynupoBanust «KKOHTYPy.

91. B uéM COCTOMT MPUHIUT ACUCTBUA perynsaTopa P-257

92. OxapakTepu3oBaTh OCOOCHHOCTHM TPUMEHEHHUsS ypaBHEHHUs TEIJIOBOro OajaHca
pu mogenupoBanun HTKC.

93. PackpbITh CTPYKTYpPY MOJEIH TOMOYHOTO MPOCTPAHCTBA Ha OCHOBE METOAA Je-
KOMITO3UIUH.

94. IlpuBecTr COCTaBISIOUINE MATEMAaTUYECKON MOJETN TOIMOYHOTO MPOCTPAHCTBA C
y4€TOM 3HTaJIBIINK MaTepHaa ciosl.

95. OxapakTepu30BaTh MepeaaTouHbie PyHKIIMU CpeaCTB 0TOOpa MH(POPMAITUU U UC-
MOJTHUTENBHBIX MEXaHU3MOB KOTEJIbHOW YCTaHOBKH.

96. IIpoananu3upoBaTh OOOOMIEHHYIO CTPYKTYPY CHUCTEMBI YIpPaBIICHUS U OOBEKTa
aproMaru3aunu - Tonku HTKC.

4.4. Ilpumep TeKylIero onpoca Ha J1adbopaTopHbIX padoTax

JlabopaTtopHas pabota Ha Temy: «3HakoMmcTBO ¢ mporpammoii MASTERSCADA.
3anyck nporpamMmbl U U3y4€HHE OCHOBHBIX KOMIIOHEHTOB UHTepdeiicay. Bompocs! mpu
TEKYyIIEM OIIpoce:

1. Ha3znauenue nporpammHoro nakera MasterScada.



2. OcHOBHas CTPYKTypa npoekTa nporpammsl MasterScada.
3. bazoeie 1okymMeHTHI 00beKTOB MpoekTa MasterSCADA.
4. OcHoBHbIE cTIOCOOBI KOMITOHEHTHI HHTep(deiica MasterSCADA.

4.5 llpumepHasi TeMAaTHKA MHAUBUAYAJIbHBIX 32JaHUH (KOHTPOJIbHBIX padoT
CTYJI€HTOB-3204YHUKOB)

1. OcobeHHOCTH HAacTpoOKa CTaHAAPTHBIX MoauuKaluil peryaaropa TPM148.

2. IlpaBuna HACTPOMKK U3MEPUTEIIBHBIX BXOA0B perynsitopa TPM148.

3. Kondurypuposanue perymstopa TPM148 niia ynpasieHus: AByXO3UIIUOH-
HBIMU HCIIOJTHUTEIbHBIMA MEXaHU3MaMHU.

4 KondurypupoBanue perynaropa TPM148 nnst ynpapiieHUs TPEXTO3UITUOHHbBI-
MU UCTIOJHUTEIIbHBIMA MEXaHU3MaMHU.

5. Hactpoiika cBsi3u perynsaropa TPM-148 uepe3 OPC cepBep ¢ mporpaMmon
MASTER SCADA 3.8 no nporokony OWEN.

6. Hactpotika cBs3u nmanenn ynpasiienus: MI1320 gepe3 OPC cepsep ¢ nporpam-
Mot MASTERSCADA 3.8 no npotokosiry Modbus.

KonTponbHass pabora cmaeTcs Ha MPOBEPKY MHHMMYM 3a JIBE HEIEHH 10 3a-
yeTHOM ceccuu. [lpu cobimogeHun Bcex TpeOOBaHUN K COAEpKaHUIO U 0(OPMIICHUIO
paboOThI CTYJEHT JOIyCKaeTCs K ee 3aluTe B (hopMe codece10BaHums.

Texymuii KOHTPOJIbL 3HAHMI CTYJCHTOB MPOU3BOJUTCS IO PE3ybTaTaM BBITIOJI-
HEHUs JTa0OPATOPHBIX PabOT, KOHTPOIBHBIX OMPOCOB B XOJE MPOBEACHUS J1TabOpaTop-
HBIX paboT.

IIpome:xkyTouHasi aTTecTalusi MO pe3yjbTaTaM OCBOEHUS JUCHUIUIUHBI B Ce-
MECTpe MPOBOIUTCS B (hopme 3aueTa B COOTBETCTBHHM C «IlonoxkeHneM 00 opraHu3aIuu
ydeOHOTo mporecca B JJoHEITkoM HAIIMOHATFHOM TEXHUYECKOM YHUBEPCUTETE», YTBEP-
xaeaHoM npuka3zom JJoaHTY ot 02.05.2018r. Ne 337-14.

Ilpu onpedenenus yposHs 3HAHUL CMYOEHMO8 Npenooagameib pyKo8oOCmM8Eyemcs
KpUumepusamMu OYeHKU 3HAHUL, AGNAIOWUMUCI COCMABTAIOWeEN YUeOHO-Memoou4ecKo20
KOMNIEKCA OUCYUNTUHDL.

5 PEKOMEHAYEMAS JIMTEPATYPA
I Ocnoenaa numepamypa

1.ABTOMaTH3aIMS CIOXKHBIX JIEKTPOMEXaHUYECKUX OOBEKTOB SHEPrOEMKHUX MpO-
U3BOJICTB [DIEKTpOHHBIN pecypc] : yueOHoe nocodue st By3oB / K.H. Mapenuu, C.B.
HNy6ounun, 2.K. Hukynun u np. ; IBY3 "JorHTY". - 10 M6. - Joneuk : OOO "TexHo-
mapk  Houl'TY "YHUTEX", 2015. - 1 (aiin. - Pexum gocryna:
http://ed.donntu.org/books/cd2421.pdf . - 3aru. ¢ skpaHa.

2. Cxuptnamse, A. I'. ABTomaTu3anys TEXHOJIOTHUECKHX IPOIECCOB M IPOU3-
BoJICTB : yueOHuK / A. I'. Cxuptinamze, A. B. ®enortos, B. I'. Xomuenko. — Caparos :
Byzosckoe obOpaszoBanue, 2015. — 459 ¢. — ISBN 2227-8397. — TekcTt : 2JIeKTpOH-


http://ed.donntu.org/books/cd2421.pdf

HBI // OnexkrpoHHO-OMOMMoTewynas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/37830.html— Pexxum moctymna: st aBTOpU3Hp. MOJIH30Ba-
TeJIeU

II /lononnumenvnaa aumepamypa

3. ABToMaru3anus u ynpaBjieHUe B TEXHOJIOTHUeckux komruiekcax / A. M. Pycerr-
kuii, I[1. A. Butsaszs, M. JI. Xeitben [u np.] ; mon penakimueir A. M. Pycenkuit. —
Munck: benopycckas nayka, 2014, — 376 ¢. — ISBN 978-985-08-1774-7. — TekcT :
AJIEKTPOHHBIN // DnekTpoHHo-6nbmuoTeunas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/29574.html. — Pexum nocrtyma: s aBTOPH3UP. MMOJIH30Ba-
Tenen

4. ABepueHkoB, B. 1. ABromaTu3anus MPOEKTUPOBAHUS TEXHOJOIMYECKUX IPO-
1eccos : yuebHoe mocobue st By3oB / B. U. ABepuenkos, FO. M. KazakoB. — bpsiHck :
bpsiHCKMIT TOCYyaapCTBEHHBIM TeXHUUECKUU yHUBepcuTeT, 2012, — 228 ¢. — ISBN 5-
89838-130-9. — Tekcr : 2MeKTpOHHBIN // DAeKTpoHHO-OMOMMOoTeuHas cuctema [PR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/6990.html . — Pexxum gocrymna:
JUTsl aBTOPU3HP. MOJIb30BATENEH

5. Xpamenkos, B. I'. ABTomaTu3aIus npou3BOJACTBEHHBIX ITPOIIECCOB : YUCOHUK /
B. I'. XpamenkoB. — Tomck : ToMckuii nosmTexHu4ecKkuid yausepcuret, 2011. - 1
daiin. — Pexxum nocryma: http://ed.donntu.org/books/cd4690.pdf . - 3arx. ¢ skpana.

6 YYHEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Y4eOHo-MeTOAUYECKHE U31aHN, pa3padoTranHbie B [JonHTY:

1. Meroauueckue peKOMEHIALMM ISl MPOBEACHHS Ja0OpaTOPHBIX PadOT MO
JTVCLHUTUINHE «ABTOMaTH3aLNA DHEPrETUYECKHUX YCTaHOBOK B TOPHO-
METAJUTypru4eCKOM OTpaciny [DIEKTPOHHBIA pecypc] : I CTYyIEHTOB YPOBHS MpO-
(beccuoHanbHOrO 00pa30BAHMS «CHEUUATUTET», «MArucTparypa» MO HaIpaBJICHUIO
noarotoBku 15.04.04 «ABTomaTu3anusi TEXHOJIOTHUYECKUX MPOIECCOB U MTPOU3BOJCTBY,
21.05.04 «T'opHoe geno. DnekTpuduKalys U aBTOMATH3AIKUSI TOPHOTO TPOU3BOJICTBAY
Bcex (opm obyuenust / TOYBIIO « IOHHTY», Kad., ['opHOIt 27I€KTPOTEXHUKU U aB-
toMatuku ; cocT. C. B. HeexxmakoB — Dnekrpon. gaH. (1 daitn 5042 KO6). — [Jonernk:
JNOHHTY, 2017.- Cuctem. TpeboBanus: ZIP-apxuBaTop. (IOCTyIl 4epe3 JTUYHBIA Ka-
OWHET CTyCHTA).

2. Metonuyueckne yKazaHHs JJIsi CAaMOCTOSITEIbHON pabOThl CTYACHTOB IO JIHC-
LUIUIMHE «ABTOMAaTH3alUsl SHEPIETUYECKUX YCTAHOBOK B TOPHO-METAJLTYpTrHUYECKOU
otpacin» (s cTyaeHToB crennaibHocTH 21.05.04 «I'opHOE Aenoy», crenuaiu3anus
NelO «Dnektpudukanus U aBTOMaTU3aUsl TOPHOTO MPOU3BOACTBAY» OYHOM M 3a04HOM
dbopm oOyueHnust). YpoBenb oOpaszoBanus: crneruanutet/ Heexxmakos C.B. - JloHelk,
JouHTY, 2017 — 15 c. (mnoctyn uepe3 TU4YHbIA KAOMHET CTY/ACHTA).


http://www.iprbookshop.ru/37830.html
http://www.iprbookshop.ru/29574.html
http://www.iprbookshop.ru/6990.html
http://ed.donntu.org/books/cd4690.pdf

JIEKTPOHHO-UH(OPMALIMOHHBIE PeCypPChI
OBC JIOHHTY - http://donntu.org/library

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJIMHBI
1. JleKuMOHHBIC 3AHATHSA

VYueOHast ayTuTOpHs IS TPOBEACHHUS 3aHATHI JIEKIIMOHHOTO THITA, TEKYIIETO KOH-
TPOJIA ¥ IPOMEKYTOUHOW aTTECTAL[MH, BKIIFOUAET B CBOM COCTAB:

- MyJbTHEMEUITHOE 00opyaoBanue: koMibtotep Celeron 2.26 GGz; mynbTrMeTHil-
HBII POEKTOP, IKPaH;

- OC — Ubuntu 14.04 Lts (6ecrathas Bepeusi), OpenOffice 3.1.1 (GecrathHas Bep-
cus);

- cHenMaTu3upoBaHHas MeOeb: IOCKa ayUTOPHAs, CTOJIbI ayAUTOPHBIE, CTYJIbS
YUYEHUYECKHUE; TEMOHCTPAIIMOHHBIC CTEH/IBI U TIJIAKaThI).

2. JlaGopaTopHble padoThI:

Creunanu3upoBaHHasl J1aboOpaTopusi aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABJICHUS TEX-
HOJIOTMYECKUMU NPOLECCaMU JJIsi IPOBEICHUSI TAOOPATOPHBIX pabOT, KypCOBOIO MpPO-
€KTUPOBAHUs, IPYNIOBBIX U MHIUBUIYAIbHBIX KOHCYJIbTALMM, TEKYIIEr0 KOHTPOJIA U
IPOMEKYTOUHOM aTTeCTAIH, BKJIIOYAET B CBOM COCTAB:

- KOMITBIOTEPHI, OOBEUHEHHBIE B C€Th [3epHET ¢ BhIX0J0M B MHTEpHET: KOMIBIOTEP
CII 700 tray, kommnbrotep P-3-667, komnbtotep CII 700 tray, kommnbrotep 1P4-3,0 GHz,
koMmrbtoTep Athion "64 3800, kommnbrotep C/61. C-667, komnsiotrep CII 700 tray, koM-
nbtotep CII 700 tray, komnstotep CII 700 tray, komnbiotep Frime Com;

- 1a00OPaTOPHBINA CTEHJ M0 U3YyYEHUIO KOMITBIOTEPHO-UHTEIPUPOBAHHBIX CPENICTB MPO-
u3BoactBa BAT . EJIEMEP” usmepenus puznueckux mapameTpoB TEXHUUYECKUX O0b-
€KTOB, YIIPABJICHHS TEMJIOBBIMU IIPOLIECCAMU U THEBMOABTOMATUKOM;

- ;a0opaTopHBIE YCTAaHOBKM Ha  OCHOBE NPUMEHEHUS  KOMIIBIOTEPHO-
UHTETPUPOBAHHBIX CUETYMKOB AJIEKTPUUECKON U TEIUIOBOM 3HEPruu, (CueT4uKu: ,,EBpo-
anspa”’, LZQM; KM-5-1; ,,EMP”; ,ET”);

- cucteMa uH(popMannoHHBIX 3HeprocOeperatonmx texHojoruit “CIHET-1"; mpo-
mbinuieHHbIH KoHTpoiuiep SLC-500 ¢upmer “Allen Bradley” (CIIA);

- nabopatopHbIil cTeHAbl ¢ ucnoib3oBanueM obopynoanust OBEH «Cucrema aBto-
MaTHU3alMi MakeTa KaMEepHOM HarpeBaTeslbHON neun», « CTeH] aBTOMAaTU3alUu YIIpaB-
JIEHUSI TIOTPY30YHBIM KOMIUIEKCOM IIAXThD», B COCTAaB KOTOPBIX BXOJAT: MOAYJb JHC-
kpetHoro BeiBoga MVY110-224.16K, I[INd-perynsrop TPM-148k, rpadudeckass MOHO-
xpoMmHas naneinsb orneparopa MI1320, apTomaTudeckuii mpeoOpazoBaTenb HHTEPHEHCOB
USB/RS-485 OBEH AC4, npomsinuieHHbIH KoHTposutep - [1JIK63, aeiicTByromuii Ma-
KET KaAMEpPHOU I1€4H, JEHUCTBYIOIIHUN MaKeT IOrPy304YHOr0 KOMIUIEKCA;


http://donntu.org/library
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