- HerocynapcrBeHHoe yacTHOEe 00pa3oBaTe/ibHOE
S y4peskIeHHre BhICIIero 00pa3oBaHus
\/ «Texuuuecknit ynusepcurer Y ['MK»

(ePBUMA Cg

i
& WM'"I!'i'foe /7,,0
9 ~y, %%,

>

J
@

“TexHnY oK s

ERAITR
JOp -~

15.07.2021

PABOYASA MTPOTPAMMA JUCHUITINHDBI
OCHOBBI aBTOMATU3MPOBAHHOI0 3JIEKTPONIPUBOA

3akperuieHa 3a kadenpoii JHEpPreTHKH
Y4eOHsIit mran Hanpasnenue noxaroroBku 15.03.04 ABTomaruzanus TEXHOJIOTHUECKUX IPOLECCOB U
mpon3BoACTB [Ipoduns moaroroBku: "ABTOMATH3aIMsA TEXHOJIOTHUECKHX IIPOIECCOB U
TIPOU3BOACTB"
Kpamnduxars O0axaiaBp
Dopma 006ydeHHs 3a04Has
OO0mast Tpy10eMKOCTh 33ET
Yacos 1o yuyeOHOMY IUTaHy 108 Bupas! koHTpoOJIs Ha Kypcax:
B TOM YHUCIIE: 3a4eThl 4
ayJIUTOPHBIC 3aHATHUS 12
caMoCTOsITeIbHAs paboTa 92
4acoB Ha KOHTPOIb 4

Pacnpez[e.neﬂne YacoB JUCHUILIMHBI IO KypcaM

Kypc 4

Bun 3ansaruit v | PII Hroro
Jlexuuun 6
IIpakTuueckue 6 6 6 6
HUroro ayn. 12 |12 (12 |12
KonrakrHast pabora |12 |12 |12 (12
Cawm. pabora 92 (92 192 |92
Yacel Ha KOHTPOIIb 4 4 4 4
HUtoro 108 | 108 | 108 | 108




Pa3paboTunk mporpaMmsr:

Kano. mexw. Hayk, 0oy. kagedpwl, [Inomnukos FOpuii Banepvesuu

Pabouast mporpaMma AUCIMIUTAHEL
OCHOBBI AaBTOMATH3HPOBAHHOTO YJIEKTPONPHBOIA

paspabotana B cootBeTcTBUM ¢ PI'OC BO:!

®DenepanbHblii TOCY1apCTBEHHBIH 00pa30BaTeIbHbIM CTAHAAPT BHICLIETO 00pa30BaHus 110 HANPaBJIEHUIO MoAroToBKU 15.03.04
ABTOMATU3ALIMA TEXHOJIOTMYECKHUX ITPOIIECCOB U ITPON3BOJICTB (ypoBens OakanaBpuara) (pukas
Muno6pHayku Poccun ot 12.03.2015 1. Ne 200)

COCTaBJICHA HA OCHOBAaHHUH yqe6Horo IJ1aHa:

Hampasnenne moxrorokn 15.03.04 ABroMaTi3anus TEXHOIOTHYECKUX IIPOIECCOB U Ipon3BoACTB [Ipodmins moaAroToBKH:
" ABTOMaTH3aIMs TEXHOJOTHYECKUX MPOIECCOB U MPOU3BOIACTB"

YTBEPKICHHOTO y4€HbIM coBeToM By3a oT 20.10.2020 nmpoTtokon Ne 8.

Pabouas nporpamMma o00peHa Ha 3aceaHuu Kadeapbl

JHEPIreTUKH

IIpoToKos1 METOIMYECKOTO CoBeTa yHuBepcuTeTa ot 29.06.2021 r. Ne 7
3as. kadenpoii denoposa Ceetnana BnaaumupoBHa, KaHI. TEXH. HAYK, JIOLEHT



1. IEJTA OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

Nzyuenue kypca "Teopus sneKTporipuBoa” MPEAoiaraeT B KaueCTBE OCHOBHOM EJIN MPUOOpETeHNE HABBIKOB aHANIN3a, pacueTa
Y 3KCIIEPUMEHTAILHOTO HCCIIEJOBAHMS YIPABIISIEMBIX CUCTEM IEKTPONPHUBOA C YIETOM CBOMCTB NPUBOIHBIX MEXaHH3MOB,
MPUBOAHBIX AJICKTPUICCKUX MAIIUH U YIIPABISIEMBIX CHIOBBIX IIpeoOpazoBaTelicii B yCIOBHAX OTPAaHUYCHHH, HAKJIAIBIBACMBIX
TEXHOJOIMYECKUM IIPOLIECCOM.

1.1 3apaumn

1) onpeneneHne AMEKTPOIPUBOIA KaK B3aNMOCBA3aHHON 3IIEKTPOMEXaHHIECKOH CHCTEMBI, KOHKPETHBIE TTapaMeTphl KOTOPOH
OKa3bIBAIOT CYIIECTBEHHOE BIMSHUE HA KAYECTBO UCIIOIHAEMBIX ABIKCHUI MEXaHU3Ma;

2) npuoOpeTeHne HaBBIKOB OTMCAHMS PACCMATPUBAEMBIX AJIEKTPOMEXaHNUECKUX MO/IeIeil MAIIMHHBIX arperaTtoB ¢
AIIEKTPOIIPHBOJIOM;

3) npuoOpeTeHe HaBEIKOB 00OCHOBAHHOTO YIIPOLICHHUS MOTYYaeMbIX JUHAMUYIECKIX MOENEH Ul IIepBUYHOTO aHAIH3a
MPOEKTHPYEMBIX CUCTEM PEryIHPYEMOTO MEKTPOIPUBOAA;

4) onpezeneHue crnocoOOB OIIEHKU Ka4eCTBa JIBIKEHNS MAIIMHHBIX arperaToB ¢ AEKTPOIPHBOIOM;

5) onpeneneHue HANPaBICHUH U CIIOCOOO0B YIydIIeHHS YKa3aHHOTO KauecTBa ABIKEHHS CPEICTBAMU aBTOMATH3HPOBAHHOTO
ANEKTPOIPUBOJA.

2. MECTO JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

[uxx (pa3aen) OIT: | b1.B.JIB.08

2.1 | TpeOoBaHus K npeIBapUTE1bHOM IOATOTOBKE 00y4aI0ILErocs:

2.1.1 | JluarHocTHKa U HaJ€KHOCTh aBTOMaTU3UPOBAaHHBIX CUCTEM

2.1.2 | MoHTax cucTeM ynpaBiIeHUs

2.1.3 | Hananka u sxcIutyaTtarus CUCTEM yIpaBJICHUs

2.1.4 | OnepallMOHHBIE CUCTEMBI

2.1.5 | Teopust aBTOMAaTHYECKOTO yIIPABICHHS

2.2 | JucuMminHbl (MOTYJIN) ¥ MPAKTHKH, /sl KOTOPBIX OCBOCHHE JAHHOM TUCHUILINHBI (MOIY/I5) HE0GX0MHMO KaK
npeanecTByIee:

2.2.1 | T'ocynapcTBeHHas: UTOTOBasl aTTeCTaLUs

2.2.2 | TloaroToBKa K 3aIIMTe U MPOLEAYPa 3aIIUTHI BEITYCKHON KBANU(UKAIIHOHHON paboThI

2.2.3 | IlpepaunnoMHast IpakTUKa

224

3. KOMIIETEHIIMY OBYYAIOILIETOCSl, ®OPMUPYEMBIE B PE3YJILTATE OCBOEHMS JUCIHUATIINHBI
(MOJYJIST)

OlMK-4: cnoco6HOCTLIO yYacTBOBaThb B pa3paboTke 0606 eHHbIX BapuaHTOB peLleHus npoénem,
CBA3aHHbIX C aBTOMaTu3aLluMeln NPOn3BOACTB, BbiIGOpe Ha OCHOBe aHanu3a BapuaHTOB ONTUMANbLHOroO
NPOrHO3MpPOBaHUA NOCNEACTBUN pelueHUs

MK-33: cnoco6HOCTLIO y4yacTBOBaThb B pa3pa60TKe HOBbIX aBTOMAaTU3NpPOBaHHbIX N aBTOMaTU4€CKUX
TexXHonorumn npou3BoAacTBa NpoAykKuun n X BHegpeHUU, oueHke nosiy4yeHHbIX pe3ynbTaToB, NOArOTOBKE
TeXHU4YeCcKomn AOKyMeHTauuMm no aBTomatmnaumm npomn3soactBa U cpencTtB ero ocHaweHus

MK-35: cnoco6HOCTbLIO COCTaBNATb TeXHU4eCKyH AOKYMeHTauunr Ha npuo6peTeHMe HOBOIro OﬁOpy,D,OBaHVIiI,
cpeacTB U cuctem apTomatTusauumm, X TeXxHnM4eCckoro ocHaweHus, 3anacHbIX yacTem; OCyLleCcTBNATb
noaroToBKy TeXHUYeCKUX CpeacTB K PeMOHTY

MNK-37: cnoco6HOCTLIO y4dyacTBOBaThb B pa60Tax no npuemMmKke n BHeaApeHUIO B NPpOU3BOACTBO CpeacTB U
cncrtem aBTomatTu3aumm n X TeXxHNY4YeCKoro ocHawleHunsA

B pe3yibTate 0cBOeHHSI TUCIHIIMHBI (MOTYJIST) 00yqaIOIIMIiCs 10JIKeH

3.1 (3HaTh:

3.1.1 | 1. xapaKTepUCTUKHU TUIIOBBIX TEXHOIOTHYECKUX HAIPY30K MEXaHU3MOB C IIPHBOIOM;

3.1.2| 2. cBOICTBA U XapAKTEPUCTUKHU NIEKTPUUECKUX MAIIKH C yY€TOM OTPAaHUUEHUI 10 UX UCIIOJIb30BAHUIO, HAJIAraeMbIX
MIPUHLIUIIOM JeHCTBUS MM OCOOCHHOCTSIMU NIPUMEHEHHS B TEXHOJIOTHIECKOM IIPOIIECCE;

3.1.3 | 3. criocoObl cocTaBIeHUs] TUHAMUYECKAX MOJEINEH AIEKTPUIECKUX MAIIMH 1 000CHOBAHHOTO UX YIPOIIEHUS IS
KOHKPETHOTO NMPUMEHEHHUS B MPHUBOIAX;

3.1.4 | 4. ciocoObl aHann3a CTATHYECKUX U JUHAMHUYECKUX MOKa3aTesiel B CUCTEMAax peryJupyeMoro 3IeKTPOIPUBOIA;

3.1.5| 5. MeToabl OIpeAeNeHNs NapaMeTPOB, IOCTPOCHUS MEXaHUYECKUX U IIEKTPOMEXaHUUECKUX XaPAKTEPUCTHUK, IEPEXOAHBIX
IPOLIECCOB AIEKTPOIPHBOAA;

3.1.6 | 6. METOOMKH pacyeTa MapamMeTPOB CHUIIOBBIX LEMeH dJIEKTPOIIPUBOIOB, TAPAMETPOB PETYISITOPOB TOKA, MATHUTHOTO
MOTOKA (TIOTOKOCLICTIICHHUS), CKOPOCTH, MOMEHTA.

3.2 | YMeTh:

3.2.1 1. cocTaBnsTh pacyeTHbIE U CTPYKTYPHBIE CXEMBI MEXaHH3MOB C PETYJIUPYEMBIM AIEKTPOIPUBOIOM UL OIpEIeICHUs
JMHAMHUYECKUX HArpy30K B OTACIBHBIX y3JaX CHJIOBOM 4acTH IIPUBOJA;




3.2.2 | 2. BBIIONHATE PacUTHI AT ONIPEAEICHHS PAIlOHAIBHBIX KHHEMATHUSCKUX U HATPy309HBIX AUArpaMM IIPHBOJA, a TAKKe
IS BEIOOPA OCHOBHBIX (DYHKIIMOHATIBHBIX JIEMEHTOB CUCTEM PETYIUPYEMOro IpHBOJA;

3.2.3 | 3. ucronb30BaTh N3BECTHBIE METOBI (TEOPETHUECKUE U IIPAKTHUECKHE) IS ONIPEAeIeHUs TapaMeTPOB CUIOBOH 9acTu
JNMEKTPONPHBOJIA, TAPAMETPOB PETYIIATOPA, CPEACTB 3AIUTI M KOHTPOILS;

3.2.4 | 4. paccuutbiBaTh mapaMeTpsl cuioBbx 1eneit cuctem TII-I, [TU-AL, ITY-C/I, cocTaBnsTh CTPYKTYpHBIE CXEMBI
ANMEKTPONPHBOJIOB.

3.3 | Bragern:

3.3.1| 1. ananu3upoBaTh U UCCIAEAOBATH CUCTEMBI DIIEKTPOIIPUBOIA HA Oa3e CYIIECTBYIONIMX anMnapaTHBIX CPEACTB U
KOMITBIOTEPHBIX TEXHOJIOTHIA;

3.3.2 | 2. onpenensTs napaMeTpbl CUI0BOM YacTH AIEKTPONIPUBOJA, PETYIATOPOB, CPEJICTB 3aAIHUTHI;

3.3.3 | 3. MeTOOMKaMHU aHATN3a U MOACITUPOBAHUS, TEOPETHUECKOTO M HKCIIEPUMEHTAILHOTO UCCIIEAOBAHMUS DIIEKTPOIIPUBOIOB
MOCTOSTHHOTO U iepeMeHHoro Toka (cucrem TII-/1, TTH-A I, ITU-CJI.

4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJISA)
Kon HaumenoBanue pa3ienoB u teMm /Bug | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | IIpumeuanue
3aHATHHA 3aHaTHA/ Kypce 107071 arypa | pchbl | pakT.
Pazpnea 1.

1.1 1. OcHoBuble cBeneHus. Uctopus 4 1 J1.1 €] 0
Pa3BUTHSA AIEKTPOIIPUBOLA qmz2 | 22
2. OCHOBBI MEXaHUKH J1.3J1 | 23
anekTponpuBoza /Jlex/ 2.1

2.2
2.3
2.4
J2.5

1.2 1. OCHOBBI MEXAHUKHU IEKTPOIIPUBOJA! 4 1 J1.1 o1 0
MexaHnuecKue XapaKTepUCTUKU mz2 | 22
JIBUTaTeNs U paboduero MexaHusma. J1.3J1| 33
JIBUratenbHbli 1 TOPMO3HON PEXKUMBI 2.1
paboTHI IEKTPOABUTATEIS. 122
YpaBHeHHE ABHKEHHUS dIEKTPOIIPUBOJIA. J12.3
IIpuBeieHNE MOMEHTOB 1 MOMEHTOB 2.4
HMHEPIHH K Baly >nektpoasurarens /I1p/ J2.5

1.3 1. Kunematugeckue cxeMbl 4 23 JI1.1 21 0
MEXaHUYECKOW YaCTH HIIEKTPOIIPUBO/A. J1.2 | 22
TunoBble Harpy3KH. J1.3J1| 33
2 IlpuBeneHue MOMEHTOB UHEPLIUHY, 2.1
JBIKYILIUXCS MacC, KECTKOCTEH yIPYIux 2.2
CBsI3€l, CTAaTUYECKUX MOMEHTOB K J2.3
CKOPOCTH JIBUTATEIIA. 2.4
3. PacueTHbIEe CXE€MBI MEXaHUYECKOI J2.5
YaCTH 3IEKTPONPUBOJIA.

4. YpaBHEHUs JBHKEHUS] MHOTOMacCOBOM
CHCTEMBI 3JIEKTPOIIPUBOAA
5. MexaHndeckue epexoHble IPOLECCHL
ANMEKTPONPUBOJA
6. Pacuet Harpy304YHBIX 1Uarpamm
SNIEKTPOIPHBO/IA.
7. MaTemaTu4ecKkoe OnucaHue MpoleccoB
IpeoOpa30BaHUsI BHEPTHU B IBUTATENSNX
ITOCTOSTHHOTO TOKA C HE3aBUCHMBIM
Bo30yxneruem (OI1 ¢ ATIT HB).
/Cp/
Kon HaumenoBanue pa3ienoB u teMm /Bug | Cemectp / | YacoB | Komneren- | JIlutep | Pecy | Unte | Ilpumeuanue
3aHATUHA 3aHATHA/ Kvpc 107071 aTypa | pchbl | pakT.
Pazpnen 2.

2.1 3. dusnyeckue NpoLeccs B 4 1 J1.1 o1 0
IEKTPOIPUBOJAX C MAIIUHAMU mz2 | 22
MOCTOSIHHOTO W TIEPEMEHHOT0 TOKa J1.3J1| 33
/JTex/ 2.1

2.2
2.3
2.4
J2.5




2.2 2. ®u3NUeCcKue MpoIecCH B 4 1 J1.1 21 0
AJIEKTPONPUBOJIAX MOCTOSHHOTO U J1.2 22
NIEPEMEHHOTO TOKa JI1.3J1| 23
MexaHnuecKue XapaKTepUCTUKU U 2.1
PEXUMBI paObOTHI IBUTaTENsI MOCTOSHHOTO 2.2
TOKA C HE3aBHUCHUMOTO BO30YKICHUS 1 23
MIOCTIETIOBATENILHOTO BO30YKIICHMS. 2.4
MexaHnuecKue XapaKTepUCTUKU U J2.5
PEXUMBI paOOThI ACHHXPOHHOTO
JBUTATENS U CHHXPOHHOTO JIBUTATEIIs

Mp/

23 8. Pacuer ecTeCcTBEHHO! XapaKTEPUCTUKU 4 23 J1.1 €] 0
Oll ¢ AIIT HB J1.2 | 22
9. Pacyet uCKyCCTBEHHBIX XapaKTEPUCTHK J1.3J1| 33
OIl ¢ AIIT HB 2.1
10. PacueTt XxapakTepUCTUK B TOPMO3HBIX 2.2
pexxumax Ol ¢ AT HB 23
11. Pacyer u mocTpoeHne KPUBBIX 2.4
HarpeBa U OXJIaXKACHUS JBUTATEIeH B J2.5
Pa3INYHBIX peXUMax padOTHI
12. Pacder u mocTpoeHue Harpy304HbIX
JIFIarpaMM JIEKTPOTIPHBOJIOB.

/Cp/
Koz HanmenoBanue pasnesos u Tem /Bu | Cemectp / | Yacos | Kommeren- | JIutep | Pecy | Hate | IIpumeuanue
3aHATHSA 3aHATASA/ Kypce IHH aTypa | pchl | paKT.
Pa3zgen 3.

3.1 4. TlepexoaHble POIIECCHI 1 4 2 JI.1 21 0
SHEPIETUYECKHUE XapaKTEPUCTHKH J1.2 22
3JIEKTPONPUBOJIOB J1.371| 23

/JTex/ 2.1
2.2
2.3
2.4
JI2.5

3.2 3. [lepexonHble MpOLIECCH U 4 2 JI1.1 21 0
DHEPreTUYECKUE XaPAKTEPUCTHKHI J1.2 22
JIEKTPONPHUBOIOB. J1.3J1| 23
ITepexoanple nporecchl B 2.1
3JIEKTPOINIPUBOIE IOCTOSTHHOTO U 2.2
TIEPEMEHHOI0 TOKa 2.3
4. PacueT 1 mocTpOCHUE KPUBBIX HAarpeBa 2.4
W OXJIKJCHUS JIBUTATENICH B PA3IIMYHBIX J12.5
pexnMax paboTsl.

Pacuer u mocTpoeHue Harpy30UHBIX
JyarpamMm 3J1eKTPOIIPUBOAOB.
Mp/

33 13. TTepexoansie mponeccel B JI1 ¢ AT 4 23 J1.1 21 0
HB 06e3 y4dera s3neKTpoMarHuTHOH JI1.2 22
HHEPLUU JI1.3J1 | 23
14. Tlepexoansie mporeccs B JI1 ¢ 2.1
ACUHXPOHHBIMU JIBUTATESIMU O€3 yueTa 2.2
AJIIEKTPOMATrHUTHOIN MHEPIH 23
15. Ilepexoansie nponeccel B JII ¢ AIIT 2.4
HB ¢ y4ueToM 31eKTpOMarHuTHON J12.5
HMHEePLUH
16. ITepexonnsle npoueccel B Ol ¢
ACHHXPOHHBIMH JBUTATEISIMH C YI€TOM
3JIEKTPOMArHUTHON UHEPIIUU
17. Ilepexomausie mporneccsl B O ¢
CHHXPOHHBIM JIBUTaTEeNIeM

/Cp/
Koz HanmenoBanue pasnesos u teM /Bu | Cemectp / | Yacos | Kommeren- | JIutep | Pecy | Hate | IIpumeuanue
3aHATHSA 3aHATASA/ Kypce IHH aTypa | pchl | paKT.

Paznen 4.




4.1 5. DneMeHThI IPOEKTUPOBAHUS 4 2 J1.1 €)! 0

AIIEKTPONPUBOIA J1.2 22
/JTex/ J1.31| 93
2.1
2.2
2.3
2.4
J2.5
4.2 5. PacueT napamMeTpoB CUIOBOH 4acTH 4 2 J1.1 € 0
cucteMbl TTI-J1. JI1.2 32
Pacuer 1 BEIOOp THPHUCTOPHBIX JI1.3J1 | 23
npeoOpa3osateneil cucremsr TII-/1. 2.1
Pacuer MHAYKTUBHOCTH U BBIOOD 2.2
CriakuBaromero apocceis cucremsl TII- 23
. 2.4
6. DneMeHThI IPOEKTUPOBAHUS J12.5

anekTponpusoaa Harpysounsie
JUAarpaMMbI H PEXUMBI pabOThI
aneKkTpoBUrarenei. Pacuer mouHocTy 1
BBIOOp THIIA DNIEKTPOABUTATENS.
IIpoBepka aBuraresns o HarpeBy B
TIPOJIOJIKUTEIFHOM U TIOBTOPHO-
KpaTKOBPEMEHHOM peKUMax paboThI

7. PacueTt sHEpreTHYeCKUX MoKazarenen
ANEKTPOTPUBOIOB. /T1p/

4.3 18. Pacuer mapameTpoB CHUIIOBOI YacTH 4 23 J.1 21 0

cuctembl TTI-J1. JI1.2 22
PacueT 1 BEIOOp TUPHUCTOPHBIX J1.3J1| 33
npeodpaszoBateneit cucremsr TII-J1. 2.1

Bri6op Tparchopmaropa. 122

Pacuer MHAYKTUBHOCTH U BBIOOD J12.3
CIJIAYKUBAIOMIETO Jipoccens cuctemsl TII- 2.4

. J2.5

19. Pacuet u BeIOOp npeoOpazoBaTeneit
yacToThl B cucteme 1TY-A/I.
Ornpenenenye napaMeTpoB CHIIOBON
gactu cuctemsr [TU-A/L.

20. nxeHepHbIe METO/IbI OLIEHKU
TOYHOCTH M KauecTBa PeryJIUpOBaHUS
KOOpPJUHAT JIEKTPOIIPUBOJIA

21. Pacyer nmokazaTeneil peocTaTHOTO
croco0a peryjaupoBaHusi MOMEHTA U B
cucteme TII-J]

22. Pacyet napaMeTpoB peryisTopa
momeHTa(Toka) B cucreme TTI-/]

23. Pacuer noka3zaTesneil peryiupoBaHus
momeHTa B cucreme [TH-AJ]

24. Pacyet mokasaTeneil peocTaTHOTO
PeryMpoBaHHs CKOPOCTH
SJIEKTPONIPUBOJIOB MIOCTOSIHHOTO TOKA
25. Pacuer nokasareneil peryaupoBaHust
CKOpPOCTH M3MEHEHHEM HaIPSHKEHUS,
MarHuTHOTo noToka B cucteme TTI-J{
26. Pacuer noka3zateneil 4aCTOTHOTO
perynupoBaHus ckopocTH B cucteme [1U-
ALl

/Cp/

4.1 O0pa3oBaTebHbIE TEXHOJOTHHU

Jlexmusi-auanor

Keiic-ananus

IIpobnemHOE 00yUeHHE

5. KOMILJIEKT OHEHOYHBIX CPEJICTB

5.1. KoMnJjieKT OlleHOYHBIX CPECTB

Kommekt OILICHOYHBIX CPEACTB 1O JUCHUITIIUHE, COCTOSAIINHI U3 MaTepraIoB JJId TCKYIIECTO KOHTPOJIA U IPOBEACHUA




l'[pOMC)KyTO‘IHOfI aTTeCTaluu o6yqa101u1/1xc;1, BKJIIOYas MOPSAAOK MPOBEACHUSA l'[pOMC)I(yTO‘-IHOfI aTTeCTalluu, CUCTEMY OLICHUBAHUA
Pe3yIbTaTOB HpOMC)KyTO‘{HOﬁ aTTeCTallui U KPUTCPUHN BBICTABJICHHS OLICHOK MNPCIACTaBJICH B KOC JUCIHUIIIINHBI.

6. YHAEBHO-METOJNYECKOE I THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJIMHBI (MOAY JIS)

6.1. Pekomenayemas tutepartypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTODBI, COCTaBUTENH

3arnasue

W3naTenbCcTBO, rof

On.aapec

JI1.1 |Huxwurenko I'. B. DNEeKTPONPUBOL IPOU3BOACTBEHHBIX Cankr-IletepOypr: http://e.Janbook.com/b
MEXaHU3MOB Jlans, 2013 ooks/element.php?
pll_cid=25&pll id=5
845
J1.2 | Hanunos I E., Teopust anexTponpuBoa: yueGHoe mocodue Mocksa, bepaun: https://biblioclub.ru/in
Bapsitiankos B. A., Hupekt-Menua, 2018 | dex.php?
Poxkos B. B. page=book&id=48014
1
JI1.3 [Amnocos B. H., ABTOMAaTH3MPOBAHHBIH AIEKTPONpHUBO] TUMOBBIX | HoBOoCHOHpCK: https://biblioclub.ru/in
I'ypeBuu B. A, MIPOU3BOJCTBEHHBIX MEXaHU3MOB: yueOHOE HoBocubupckuit dex.php?
Kagemankos B. M., nocooue rOCYIapCTBEHHBII page=book&id=57462
Kotun /1. A. TEXHUYECKUH 5
yHHUBepcuTeT, 2018
6.1.2. JlonoTHUTeJIBLHAS JINTEpaTypa
ABTOpBI, COCTaBUTENH 3arnaBue W3narenscTBO, TO On.aapec
JI2.1 |®ponos 0. M., IIpoexTpOBaHKE NEKTPOIPUBOAA Canxr-IletepOypr: https://e.lanbook.com/
ensxun B. I1. MPOMBIIIJICHHBIX MEXaHU3MOB Jlanb, 2014 books/element.php?
pll_id=44766
JI2.2 | BcroBeknit B. JI. DJeKTpHUIECKUe MAIITHHbI KpacHosipek: https://biblioclub.ru/in
Cubupckuii dex.php?
(henepanbHbIT page=book&id=36396
yauepcuret (COY), |4
2013
J12.3 OneKTpuuecKuii MPUBOJ;: 1a00PATOPHBII Crasponons: CeBepo- | https://biblioclub.ru/in
MPAKTUKYM: IPAKTUKYM Kagkazckuit dex.php?
denepanbHbIit page=book&id=45895
YHUBEPCUTET 6
(CK®DY), 2016
J12.4 |benoyc A. 1., [MonmynpoBOJHUKOBAS CHIOBAs AIMEKTPOHUKA Mocksa: Texnocdepa, |https:/biblioclub.ru/in
Edumenko C. A., 2013 dex.php?
Typuesnda A. C. page=book&id=27378
3
JI2.5 | Cemenos b. 1O. CuiioBasi 9NEeKTPOHHKA: OT MPOCTOTO K Mocksa: COJIOH- https://biblioclub.ru/in
CIIO)KHOMY: TIPaKTHIECKOE MOCOOHe ITPECC, 2009 dex.php?
page=book&id=11770
6
6.2. [lepeuenn pecypcoB HHGPOPMALHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH "MHTepHeT"
31 |Hayunas snextponHas 6ubnunorexa "Elibrary”
22 | DnexTpoHHO-OMONMMOTEUHas cuctema "JlaHp"
93 | YauBepcuretckas 6udnmmoreka ONLINE

6.3.1 Ilepeyensb NporpaMMHOro odecrnev4eHust

6.3.1.1 | PTC Mathcad Prime 5

6.3.2 Tlepeyenb NHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | Koncynbrant-mitoc

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI (MOAY JIST)

Ayn. Ne Haznauenue OcHaieHue
VYuyeOHas ayIuTopus TUTS
HPOBEJICHUS 3aHATHH | YueOHble MecTa, 00OpyJOBaHHBIE OJOYHOW MeOENbI0 C PacHoIOKEHHEM
JEKIHOHHOTO W CeMHHapcKoro | amdureatpoM. Pabouee mMecTo mpemomaBaTens B COCTaBe CTON, CTyJd, TymOa,
300 THIIa, KypCOBOTO TPOCKTUPOBAHMA | TpPHOYHKA, KOMIBIOTEp IpemojaBaTeNns ¢ JOCTYIOM B HHTEPHET,

(BBIMIONIHEHUSI  KypPCOBBIX — paboT),
TPYIIOBBIX W  WHIAWBUAYATBHBIX
KOHCYJIbTaIlHH, TEKYIIIETo
KOHTPOJISI U IPOMEKYTOYHOM

WHTEPAKTHBHAs JOCKa C MPOEKTOpoM. MoTopu3oBaHHbIH 3kpaH IloTomo4Hbie
MIOBOPOTHBIC KaMCphbI. HOKyMeHT-KaMepa.
3ByKoBas cuctema. MapkepHas JOCKa.

HactompHblli ~ MUKPOQOH.



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=5845
https://biblioclub.ru/index.php?page=book&id=480141
https://biblioclub.ru/index.php?page=book&id=574625
https://e.lanbook.com/books/element.php?pl1_id=44766
https://biblioclub.ru/index.php?page=book&id=363964
https://biblioclub.ru/index.php?page=book&id=458956
https://biblioclub.ru/index.php?page=book&id=273783
https://biblioclub.ru/index.php?page=book&id=117706

VYueOHBIe MecTa (CTONBI M CTYJNbs). Pabodee MecTo mpernogaBaTelss B COCTaBe
CTOJI, CTyN. ABTOMAaTH3MpPOBaHHEIE pabodyme MecTa CTYyICHTOB M MH)XEHEpHas
JlabopaTopust cranmus Ha Oase IIK, oOpemnuHeHHBIe NokanbHOH cersro. [IK SUMSUNG
aBTOMAaTHU3UPOBAHHOTO S24E650PLi 5-6400/HDD 1TB 128 I'6. Kommiekc TEACHTOUCH 3.0 84"
AJIEKTPOTIPUBOJIA obecnieunBaet | UHD. JlabopatopHbiii crena Nel: «MccnenoBaHue acHHXPOHHOTO YacTOTHO-
BBINOJIHEHUE TpedoBaHMit K | peTyaIupyeMoro JIEKTPONPUBOAAY. JlaGopaTopHsbIi CTEH] Ne2:
MpakTuueckoMy  oOyueHuto 1o | «MccnenoBaHue CHHXPOHHOTO JJIEKTporpuBoaay. JlaGopaTtopubiii cTena Ne3:
JUCLUIUIMHAM, n3ydarouuM | «MccnenoBaHie CHHXPOHHOTO 2JIEKTPOIPUBOJA C IJIEKTPOABUTATENIEM C
HaJIaJKy 51 SKCIUTYaTAIHIO | IOCTOSIHHBIMKA  MarHutammy». JlabGopatopubiii crenn Ned: «HccnemoBanue
J1204 JJIEKTPONPUBOLIOB pabovMX | MEKTPONPUBOAA  IOCTOSIHHOrO  Toka». Jlaboparopueri  creHn — NoS:
MaIluH u TexHoJornyeckux | «MccnenoBanue BBICOKOBOJIBTHOTO 3MEKTponpuBoAa». JlabopaTopHblid cTeHA
KOMILJIEKCOB cormacHo | Ne6: «VccnemoBaHne METOMOB BHOPAaIMOHHOTO KOHTPOJS W MOHHTOPHHTA
COIEPIKAHNIO OCHOBHBIX | MamH W oOopynoBaHus». JlaGopatopueii creHn Ne7: «VccnemoBanue
0o0pa3oBaTeNbHBIX MIPOTpaMM IO | ACHHXPOHHOTO YaCTOTHO-PETYIMPYEMOTO dJeKTporpuBojaa. [IpuMeHeHuey.
BCEM HaIpABJICHUSAM MOATOTOBKH B | JlabopaTopHEIi CTEHI: «xad npeoOpa3oBaTenen YaCTOTBLY.
TY VYIMK B cootserctBum c |Jlaboparopubnii creHm: «lcciaemoBaHnme CHCTEMBI  BOJOCHAOXKEHHS  C
dI'OC BO 9aCTOTHO-PETYIHPYEMBIM AIEKTPONPUBOJOM HACOCHOTO arperara Ha 0ase
obopynoBanuss Danfoss». Ocuwmnorpager  RIGOL DS1054Z, Kneuwm
tokoBble UNI-T UT208, Mynstumerpst UNI-T UT71C 1000B 10A TRU.
Jlabopatopust cucrem yuera u|Pabouee MecTo mpermonmaBarens B cocTaBe CTOJN, cTyl, TymOa. Kommbrorep
Ka4yecTBa JIEKTPUYECKONH SHEPIUH |IpernojaBaTeNss C JOCTyIOM B HHTepHET, wuHTepakTuBHas LCD-manens.
MO3BOJISIET  O0ecleunTh MOJHbIN | MOTOpU30BaHHBIA 3KpaH C MOTOJOYHBIM NpoekTopoM. IloTonounas kamepa.
IUKJ JTaOOpaTOpHBIX 3aHATHH 10 | JJokyMeHT-Kamepa. HacronpHeii  MukpodoH.  3ByKOBas  cHCTEeMa.
MOJITTMPOBAHUIO H  OTpaboTke | ABTOMaTH3MpPOBaHHEIE paboure MecTa CTYICHTOB M MHXCHEpHAs CTAHIWSA Ha
HaBBIKOB pelieHus 3aaad  ydeta | 6aze 1K, o0benuHEHHBIE JIOKAILHON CETHIO.
MOHHUTOPHHIA notpeOnenus | Crern  Nel «MccnemoBaHne TEXHHYECKMX M IPOTPAMMHBIX — CPEICTB
IMEKTPUIECKON SHEPIHH B | aBTOMaTH3MPOBAHHEIX CHCTEM ydeTa »JJICKTPOSHEPTHM» B  CIEAYIONIEM
cuctreMe ACKYD ( ACTVYD), ee|cocraBe: aBTOMaTU3UpOBaHHOE pabodee MecTo creHAa Nel, ycTpoOHCTBO
322 MJIAHUPOBAHUS B ycIoBusX |cOoopa W mepemaun nmaHHbiXx RTU-325, ycrpoiictBo cbopa W mepemadu
ONTOBOTO  pbIHKA, onTuMu3anuu | nanHeix  IOKOM-3000T, mpeodOpa3oBatens wuHTep(deiicoB Moxa NPort
ANEKTPOTIOTPEOICHNUS TA5230A, cYeTdnKu SIIEKTPOIHEPTHH, TMpeodpa3oBareslb HHTepdeiica Moxa
mpeanpusTusi, oneHku napametpos | UPort 1150.
KayecTBa anexTpuueckoil sHepruu | Ctenn Ne2 «MccnenoBaHue KadecTBa IJEKTPUUYECKON SHEPrHMM B CHCTEMax
Ha MIPOMBIIIJICHHBIX | 9JIEKTpOCHAOKEHMS ~ OOIIero  Ha3HA4YeHHS» B CIENYIOMEM  COCTaBe:
IpeANPUSATUSX, 0TpaboTKH | aBTOMaTU3UPOBAaHHOE pabodee MecTo cTeHmAa Ne2, CueTYHK-U3MEpHUTElb
JeificTBuit IepcoHana IO | MOKa3aTeneil KkadecTBa JJIEKTPUYECKON dHepruu Binom3, koHTposuiep
pa3paboTaHHOMY crieHapuio | mpucoenuHennss Aris C304, aHamu3aTop KadecTBa IJIEKTPUUYCCKOH SHEPTHH
penieHus npou3BoacTBeHHBIX | Fluke-43511, Anamm3aTop kadecTBa seKTpudeckoi sHepruu Pecypc-UFm20
3a1ad. -4252-5-100-1000. Kommiekc TEACHTOUCH 3.0 84" UHD.
YuyebHas ayIUTOpUs IS
MIPOBEICHHS 3aHATHHA
Yuebuble MecTa (CTONBI U CcTyJbs). Pabouee MecTo mpemnoaaBaTesisi B COCTaBe
JEKIMOHHOTO ¥ CEMHUHAapCKOTO
cton, cryn, Tymba, TpuOyHka. TpaHchopmupyemas  Ieperopoaxa.
TUNA, KypCOBOTO IPOEKTHPOBAHUS
KommeroTep mpemnopaBatens ¢ JOCTYIIOM B MHTEPHET, MHTEPAKTHBHAs JOCKa
424 (BBITIONTHEHHUSI  KypCOBBIX  PaboT), N
C TpPOEKTOpoM. MOTOPH30BaHHBI 53KpaH C TMOTOJOYHBIM IMPOEKTOPOM.
TPYIIOBBIX W  WHAWBUAYTGHBIX 9
. Iotonounass kamepa. JlokymeHT-kamepa. HacToipHBIE MHKpO(GOH. 3BYKOBas
KOHCYJIbTAIIHH, TEKYIIEro
.. | cuctema. MapkepHas 1ocka.
KOHTPOJISI M TIPOMEXKYTOUHOM
aTTeCTalnH.
Jlabopatopust DKOHOMHYECKOTO
aHaln3a 1 TUIaHUPOBAHUS
JlaGoparopus DKOHOMUKHU u
VYuebHble MecTa ¢ KOMIbIOTepamMu. Pabouee MecTo mpenomaBaTessi B COCTaBe
MEHEKMEHTA TOPHOTO
HpOH3BOICTER cToi, cryn, TymOa. Kommblorep mnpemnogaBatensi ¢ JOCTYIOM B HHTEPHET,
411 P WHTEPAKTUBHBII TIPOEKTOP c MarHuTHO-MapKepHOM1 JIOCKOM.
YuebHas ayIuTopus IS .
MoOTOpH30BaHHEIN JKpaH C MOTOJIOYHBIM IpoekTopoM. IloTomounas kamepa.
IIPOBEICHUE JIEKIIMOHHBIX,
JlokyMeHT-kaMepa. 3ByKOBasi CUCTEMA.
CeMHUHAPCKUX W  IPaKTHYECKUX
3aHATHIA 1o JTUCIUTUTHHAM
9KOHOMHYECKOT0 LIMKJIa

8. METOJAUYECKHE YKA3AHUSA VI OBYYAIOIIUXCSA 11O OCBOEHHUIO JTNCIIUITIJIMHBI (MOAY JIS)

MCTO}II/I‘IGCKI/IC YKa3zaHusd 11t 06yqa10u11/1xc51 10 OCBOCHHIO JHUCIMIIINHBI

1. zyuenne pabodeii mporpaMMBI TUCIUTUIIHEL

2. [locemienne U KOHCIEKTUPOBAHUE JIEKLIUI

3. Obs3arenpHast MOATOTOBKA K MPAKTUYECKUM 3aHITHUSIM.

4. V3yueHue OCHOBHOH M HOTOJHUTEIBHON JITUTEPATyPbl, HHTEPHET-UCTOYHHKOB.
5. BrimonrHeHUE BCEX BHIOB CAMOCTOSTEIEHOM PaOOTHI.




D¢ dexTrBHOE OCBOCHHE UCIUILIMHBI MPEIIoiaraeT perysipHOe MOCEIeHHE BCEX BHOB ayANTOPHBIX 3aHATHUI, BBIIIOIHEHHUE
TUTAaHA CAMOCTOSITENIEHOM PabdOTHI B IIOTHOM 00beMe U ITPOXOXK/ICHHUE aTTECTAlln! B COOTBETCTBHH C KAJICHIAPHBIM yICOHBIM
rpadukom.

CTyaeHTy peKOMeHIyeTcs O3HaKOMHTBCS CO CIIUCKOM OCHOBHOM U IOMOTHUTENBHON THTEpaTypsl. JIOoCTYyI K HH(POPMALUOHHBIM
pecypcaM OHOIMOTEKH M MH(POPMAIIMOHHO-CIIPABOYHBIM CHCTeMaM ceTd "MHTepHeT" opraHu30BaH B YUTAILHOM 3aJle OnOINOTEKN
co cranmoHapHbeIX [I9BM, 160 ¢ imaxoro [I19BM (HoyTOyKa, IIIaHIIETHOTO KOMIIBIOTEpa MIIH HHOTO MOOMIIBHOTO yCTPOHCTBA)
MOCPEACTBOM OECIIPOBOAHOTO JOCTYTIA IPH aKTUBALNH WHIUBUAYAIbHOH YIETHOH 3aIIHCH.

[Mone3oBanue MHGOPMALTMOHHBIMI PECYPCAMH PacIIUPSIET BO3MOXKHOCTH OCBOCHHS TEOPETUUECKOTO Kypca, BHITTOIHEHUS
CaMOCTOSITEIbHON paboTHI.

JlabopaTopHbIil MpaKTUKyM HaIlpaBlIeH Ha yIIIyOJIeHHOE U3yUeHUE TEOPEeTUIEeCKOro MaTepuala U Ha IpUoOpeTeHne YMEHUs,
HaBBIKOB M OIbITa IPOBEJCHHS SKCIICPHMEHTA, aHaIn3a U 00pabOTKU €ro pe3yJbTaToB.

3agaHus 1 METOIMYECKHE YKa3aHUS K BBIITOTHEHHIO JJAOOPATOPHBIX pabOT COCTABIECHBI B COOTBETCTBIH C pabodei mporpaMMoit
JUCLIUIUIMHBL.

C 11e71b10 OLIEHKU YPOBHSI OCBOCHUS MaTepuala Mo Kaxkaoi nabopaTopHoil paboTe cocTaBisieTcs OTUET, Ha OCHOBAHHH KOTOPOTO
TIPOBOJTUTCS 3aIlIUTa JTAOOPaTOPHOH PabOTHL.

3agaHus U METOJMYECKHE YKa3aHUS K BBITOJHEHUIO PAKTHUECKUX 3aHATHUH COCTABIEHBI B COOTBETCTBHHU C paboueil mporpaMMoii
JUCIUIUIMHBI U TipesicTaBiieHbl B Y MK qUCIMITITHHBL.

[MpakTdeckue 3aHATHS BKIIIOYAIOT B ce0sl OCBOSHHE ACHCTBHI, 00CYKICHUE MPOOIIEM IT0 OCHOBHBIM pasjieiaM Kypca u
HaTpaBlIeHbl Ha yTITyOIeHue N3y4eHHOTO TEOPETUIECKOTO MaTepralia i Ha MPHOOpETeHNEe YMEHUI 1 HABBIKOB.

IIpu moAroToBKe K MPAKTUUECKUM 3aHATHUSAM UCIONb3YIOTCS METOANYECKHE YKa3aHUs, B KOTOPBIX OMUCAHBI COAEPKAHUE U METOIBI
WX TIPOBENICHHUS, YCIIOBHSI BBIMTOJIHEHHS, CPOPMYIUPOBAHBI BOIPOCHI K PE3YJIbTATaM BBITIOJTHCHUS 33 JaHHH.

MeTtoandeckne peKOMEHIANN K OPTaHU3aI[|H 1 BBITIOJTHEHUIO CaMOCTOSITEILHON paboThI COCTaBIIEHBI B COOTBETCTBHH C paboyeit
MIporpaMMON JUCUMIIINHGL U npeAcTasieHsl B Y MK nucuuniuse.

CamocrosTenbHas paboTa CTyICHTOB BKIIIOUAET OCBOCHHE TEOPETHIECKOTO MaTepHala, IIOJr0TOBKY K BEITIONHEHUIO 3aJaHUH
IIPAKTUYECKUX 3aHATHH.

3agaHus U METOAMYECKHE YKa3aHUs K BHITOJHEHUIO TOMAaIIHENH KOHTPOJIbHON paboThl COCTaBIEHBl B COOTBETCTBUU C paboueit
nporpammoi aucuurinHel B Y MK nuciurimse.

MeTtoandeckue peKOMEHIALKH 110 OpraHu3aliy 00pa30BaTeIbHOTO Mpolecca g 00yYeHHs: UHBAJIUIOB U JIUI] ¢ OTPaHUYEHHBIMU
BO3MO>KHOCTSIMU 3/10POBBSI.

HpI/I HGO6XOI[I/IMOCTI/I IporpaMmmMa IUCHUIUINHBI MOXKET OBITH aganTupoBaHa sl UHKIIFO3UBHOT'O 06yqu1/151 HWHBaJIUJ0B U JIUII C
OrpaHMYCHHBIMH BO3MOKHOCTAMU 310POBbA C YUCTOM 0COOEHHOCTEH UX HCI/IXO(bI/ISI/I‘{CCKOFO pa3BuTHs, THAUBUAYAJIbHBIX
BO3MOKHOCTEH B HGO6X0)II/IMBIX CIICIaJIbHBIX YCJ'IOBI/Iﬁ nux 06yquI/I${.

HpI/I HaJINM41U B rpynne CTyA€HTOB C OTPaHUYCHHBIMU BO3MOKHOCTSAMU 3J0POBbSA BO3MOKHO MCIIOJIB30BATh aJalITUBHLIC
TEXHOJIOTHUU.

I[JI}I CTYJACHTOB C OTPAaHNYCHHBIM CIIYXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX TUAAKTUICCKAX MaTEPHAJIOB (KapTOUKH, PUCYHKH, MMCHbMEHHOE ONMCAHUE, CXEMBI U T.I1.) KaK
MTOMOMIb JIJIsl IOHUMAaHMsI U PEIlIeHuUs TIOCTaBJICHHON 3a/1a4H;

- HCTIOJIb30BaHUE BUAECOMATEPUAIIOB, KOTOPHIE JAIOT BOZMOXKHOCTD ITOHATH TEMY 3aHSATHS M OCYIIECTBUTH KOMMYHUKATHBHBIC
JNICUCTBUS;

- BBITIOJIHEHUE TMPOCKTHBIX 3a/IaHUH 110 U3y4aeMbIM TEMaM.

HJ'IH CTYACHTOB C OI'paHNYCHHBIM 3pECHUCM!

- HCTIOJIb30BaHUe (DPMITBMOB C BO3MOXKHOCTBIO BOCTIPHSTHS Ha CIIYX JTaBaeMOH B HUX MH(DOPMAIIIH IS TIOCIIEAYIOIIETO e
o0CyXIeHUs,;

- HCTIOJIb30BaHUE 2y TMOMATEPHAJIOB 110 M3yYaeMbIM TeMaM, UMEIOIMCs Ha Kadeape;

- HHIMBHIYAIbHOE OOIIIEHHE C MPeToaaBaTeNieM Mo U3yJ4aeMOMY MaTepHray;

- TBOPYECKHE 33JaHUs 10 U3y4aeMbIM TEMaM HJIH 110 JIMYHOMY JKEIaHHUIO C YYE€TOM HHTEPECOB 00y4aeMOoro.
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