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Ha Kypce>) Hroro
Henenp 16 2/6
Bun 3ansaruit il | PO | VI PII

Jlexmuu 14 (14 |14 |14
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Uroro ayn. 42 142 (42 |42
KonrakTtHas paGora |44 |44 |44 (44
Cawm. pabora 82 (82 |82 |82
Yacel Ha KOHTPOJIb 18 |18 |18 |18
Hroro 144 | 144 | 144 | 144
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1. KOMIETEHLIMH OBYYAIOIIETOCSl, ®°OPMUPYEMBIE B PE3YJILTATE OCBOEHHUS JUCIIUTLIAHEI
(MOJLYJIST)

OINK-9: CnocobeH BHeApsATbL U OCBauBaTb HOBOE TEXHOJIOFMYeCKoe o6opyaoBaHue

MOIK-9.1: 3HaeT coBpeMeHHble TEXHOSOMMM 1 000pYyaOBaHNE, NPUMEHSIEMOE B OTpaciun

MOMMK-9.2: MNMpuMmeHsieT HaBblkK Bbibopa 06opyaoBaHMs Mo, KOHKPETHBIE YCIOBMS NMPOU3BOACTBEHHOIO NpoLiecca

MOIK-9.3: Bnageetr metogamu nyckoHanagkv U UCnbITaHUA HOBOro 060pyaoBaHus

B pe3ynbTaTe 0CBOEHUS AMCHMIIMHBI (MOAYJIA) 00Y4AIOIIUIACS 10JIKEH

1.1 |3narn:

1.1.1 [ - XapaKTepUCTHKY, KJIacCH(PUKAIMIO H BO3MOXKHOCTH MUKPOKOHTPOJUICPOB; CTPYKTYPY M apXUTCKTYPHBIE OCOOCHHOCTH §-
Pa3psAIHBIX MHKPOKOHTPOJIIEPOB;

1.1.2 | - mpunImne padoter AIITI/ITAIT u moacKCcTEeMBI pealibHOTO BpEMEHH; HHTeP(hEHChl MUKPOKOHTPOJLIEPOB, IPUMEHSIEMBIC B
CHUCTEMaX aBTOMATH3AIMU TEXHOJIOTUICCKUX;

1.1.3 | - uHOpMaITHIO B CHCTEMAaX yIIpaBIeHHUS Ha OCHOBE MHUKPOKOHTPOJIIEpA; CPEACTBA F METOBI TPOCKTHPOBAHMS YCTPOICTB
YIPpaBJICHUS HA OCHOBE MUKPOKOHTPOJLIEPA

1.2 | Ymerh:

1.2.1 | - oCyLIECTBIATh MOUCK U aHAIN3 TEXHUYECKOW TOKYMEHTAIIMN Ha KOMIIOHEHTHI [IU(POBBIX YCTPONUCTB yIIpaBICHHS Ha
6a3ze MUKPOKOHTPOJLIEPA;

1.2.2 | - pa3pabaTsIBaTh TEXHHUECKHE 3aJaHUS U CO-3[JaHNE CXEMOTEXHUUCCKHUX PEIIeHUH MUKPOKOHTPOJIIEPHBIX YCTPOHCTB
aBTOMATU3aIlMH, YIIPABICHUS, KOHTPOIIS, AMATHOCTUKU U HCIIBITAHHH;

1.2.3 | - mpoBoauTE pa3paboTKy MPOrpaMMHOT0 oOecTiedeH:s MUKPOKOHTPOIIIIEPOB Ha Oa3e COBPEMEHHBIX METOIOB, IPHUKIIAHBIX
MIPOTrPaMMHBIX CPEJCTB U TEXHOJIOTUI TPOEKTUPOBAHUS

2. CTPYKTYPA 1 COAEPKAHUE IVCLOUILINHBI (MOILY.JIST)

Kon HaumeHnoBanue pa3jiesioB U TeM /BUJ 3aHATHUS/ Cemectp | Yacos | IIp.moar. IIpumeuyanue
3aHATHS / Kype 4acoB
Paznen 1. KpaTkas xapakTepucTuKa, Kjiaccupuranus 0
U BO3MOKHOCTH MUKPOKOHTpoJL1epoB (MK)
1.1 Kpatkas xapakTepucTHKa, KIacCCHPHUKAII U 4 2 0
BO3MOXHOCTH MUKpOKoHTposuiepoB (MK) /JIex/
1.2 Kpatkas xapakTeprcTHKa, KiacCu(DUKAIHS U 4 12 0
BO3MOXHOCTH MHKpoKkoHTpoiutepoB (MK) /Cp/
Kon HaumeHoBaHue pa3esioB M TeM /BU] 3aHATUS/ Cemectp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATUS / Kypc 4acoB
Pa3znen 2. MUKPOKOHTPOJLIEPHI KaK 0
OTHOKPHCTAJIbHBbIE MUKPOOBM
2.1 MUKpPOKOHTPOJUIEPHI KaK OJHOKPUCTAIILHBIC 4 2 0
MukpoOBM /Jlex/
2.2 AHAIUTHYECKOE UCCIIEIOBAHNE CXEMOTEXHIIECKUX 4 4 0

peeHmii nepuepruitHbIX yCTPOHCTB
MHUKpOKOHTpoJLepos /ITp/

2.3 MUKpPOKOHTPOJUIEPHI KaK OJHOKPUCTAIILHBIC 4 16 0
MukpoIBM /Cp/
Kon HaumeHoBaHnue pa3eioB U TeM /BUJ 3aHATUS/ Cemectp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATHUS / Kvpe 4acoB
Pazngen 3. Opranu3anusi BBOAa/BbIBO/Ia U MOACHCTEMBI 0
peajibHOro BpeMeHU COBPeMEHHBIX 32-X pa3psi/IHbIX
MK
3.1 Opranuzanus BBOAa/BbIBOA U MOJICUCTEMBI PEAbHOTO 4 2 0

BpPEMEHH COBpEMEHHBIX 32-X pa3psanbix MK /Jlex/

3.2 Pa3paboTka TeXHUYECKOTO 3a/IaHuUsl, CTPYKTYPHOH CXEMBI, 4 6 0
TIPUHITUTTHAIBHON CXEMBI U CIICII(PHUKAIINHT SIIEMESHTOB
yctpoiicTsa ynpasnernus /I1p/

33 Oprasu3aiys BBOJA/BEIBOA U ITOJCUCTEMBI PEaTbHOTO 4 13 0
BpPEMEHHU COBpeMeHHBIX 32-x pa3psaabix MK /Cp/
Kon HaumeHoBaHMe pa3/eoB U TeM /BH/ 3aHATHS/ Cemectp | Yacos | Ilp.nmoar. IIpumevanne
3aHATHS / Kypc 4acoB
Paznen 4. CtpykTypa 32-X pa3psiiHOro 0

MHKPOKOHTpo.LIepa cemeiicTBa RISC-V

4.1 Crpykrypa 32-X pa3psJHOr0 MHKPOKOHTpOJIIepa 4 2 0
cemelictBa RISC-V /Jlex/




4.2 Pa3paboTka anropurma paboThl IPOrPaMMBI 4 6 0
MHUKpOKOHTpoJuiepa /T1p/

4.3 CrpykTypa 32-X pa3psAHOr0 MUKPOKOHTpOJIIEpa 4 15 0
cemetictBa RISC-V /Cp/
Koxn HaumeHoBaHue pa3iesioB U TeM /BUJ 3aHATUS/ Cemectp | Yacos | IIp.nmoar. IIpumeuyanue
3aHATHSA / Kype 4acoB
Paznen 5. MukpokoHTpoJLiepbl cemeiictBa Cortex-M 0
5.1 MuxpokonTpoineps! cemerictsa Cortex-M /JIex/ 4 2 0
52 Pa3paboTka, oTnaaKa U 3arpys3Ka IporpamMM B 4 6 0
MHUKpOKOHTpoJutepbl STM32 ¢ ucrosib30BaHuEM Cpeibl
pa3paboTku
Cube IDE
Mp/
53 MukpokoHTposieps! cemeiictBa Cortex-M /Cp/ 4 10 0
Kon HaumeHnoBanue pa3jiesioB U TeM /BUI 3aHATHUS/ Cemectp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATHSA / Kypce 4acoB
Pa3znes 6. UnTepdeiicbl MUKPOKOHTPOJL1EPOB, 0

NpUMEHAEMbIC B CUCTEMaX aBTOMaTHU3allUU
TEXHOJOTrHYECKUX IPoueccoB

6.1 HHurepdeiichl MUKPOKOHTPOILIIEPOB, IPUMEHSIIEMBIE B 4 2 0
CHCTEMaX aBTOMATH3aLUH TEXHOJIOTHYECKUX
nporeccoB /JIex/

6.2 HHTepdericel MEKPOKOHTPOIIIEPOB, IPUMEHSIEMBIE B 4 4 0
CHCTEMaX aBTOMATH3ALUH TEXHOJIOTNYECKUX
nporeccos /Cp/

Kon HaumeHoBaHue pa3esioB M TeM /BUI 3aHATUS/ Cemectp | Yacos | Ilp.nmoar. IIpumeuyanne

3aHATUSA / Kypc 4acoB

Pa3nen 7. CpeacTea u MeTOABI NPOEKTUPOBAHUS 0
YCTPONCTB yIpaBJIeHHsI HA OCHOBE
MHKPOKOHTPOJLIEPa

7.1 CpencTBa U METObI IPOEKTUPOBAHUS YCTPOHCTB 4 2 0
yIIpaBJIEHHUS Ha OCHOBE MHUKPOKOHTpoiutepa /JIex/

7.2 Pa3paboTka mporpaMmsl 1t MUKPOKOHTPOJLIEPA C 4 6 0

HCIIOJIb30BAaHUEM CHCTEMBI IIPEPBIBAHUI H
Taiimepa/cuéranka /I1p/

7.3 CpenctBa U METOBI IPOSKTUPOBAHUS YCTPOMCTB 4 12 0
yIpaBIEeHHUS Ha OCHOBE MUKpPOKOHTpoiuiepa /Cp/
7.4 Koncynsranus no qucrumnuse /Konc/ 4 2 0

3.0HEHKA KAYECTBA PEAJIM3AIIUN JUCHHUIIJIMHBI (MOAYJIS)

3.1. Texkymuii KOHTPOJIb

@DopMbI U BUABI TEKYLIET0 KOHTPOJIS 10 AUCLUIUINHE, BUABI 331aHHH, KPUTEPUH HX OLICHUBAHUS, pacrpeaeieHne 0aioB Mo BUAAM
Tekymiero KouTpouisi B BPC (mpu ncnosib30BaHnm) pa3pabaThIBAIOTCS MPENOAABATENEM AUCHUIUINHEL C YIETOM €€ CeHU(UKH 1
JIOBOJISITCS JI0 CBEJICHHS 00YYAaIOIIMXCsl HA [IEPBOM Y4eOHOM 3aHSATHH.

TexyImit KOHTPOJb YCIIEBAEMOCTH OCYIIECTBISCTCS MPEMoAaBaTeNIeM AUCHMIUIMHEL B pAMKaX KOHTAKTHON paboThI 1
CaMOCTOSATENBHOMN PAbOTHI 00YYAFOIIIXCSL.

Bo3MoHBI pazinnyHbie GOPMbI IPOBEACHHS TEKYILEH aTTeCTal[i: YCTHBIN OTBET, IMCbMEHHBIN OTBET, KOMITBIOTEPHOE
TECTHPOBAHNUE, BHIIIOJHEHNE IPAKTHIECKOTO 3aJaHUs B AIEKTPOHHON HH(OpPMaMOHHO-00pa3oBaTenbHOM cpene (QUOC).

s ukcupoBaHust pe3yabTaTOB TEKYLIEr0 KOHTPOJIS MOXKeET uenonb3oBatses DVIOC.

3.2. [Ipome:xkyTouHasI aTTECTAIUS

[TpomexyTouyHas aTTecTalyst 10 JUCUUIUINHE IPOBOIUTCS C CIOIb30BAHUEM BOIIPOCOB U 3aJaHUN U3 KOMIUIEKTa OLIEHOUHBIX
MarepuanoB (KOM) mo aucuumnimae.
Ornenka c(OpMHPOBAaHHOCTH KOMITETCHIIUH (4aCTH KOMITIETEHIIMH ) OCYIIECTBIISIETCS] HA OCHOBE OLICHKH:

0 3HAHMEBBIX PE3yJbTAaTOB — MPOBEPSIOTCA Uepe3 TECTOBbIE 3aaHHs C BHIOOPOM OJHOTO MM HECKONBKUX IMPaBUIIBHBIX
OTBETOB, a TAKIKE YEPE3 YCTHBIA MM NMCbMEHHBIN OTBET Ha TEOPETUYECKUE BOIIPOCHI;
O YMEHHH W BIIaJICHUH — MTPOBEPSIOTCS Yepe3 BBIIOJIIHEHNE MPAKTHIECKUX, JTa00PaTOPHBIX WM MPOSKTHBIX 3aJaHUH, a

TaKoKe yepes pelIeHne TUIOBBIX MPo(ecCHOHANBHbIX 3a1au.

Kputepun orieHUBaHUs TEOPETUUECKUX BOIIPOCOB U TECTOBBIX 33JaHHI:
«oTn4HO» — 90—-100% npaBUIIBHBIX OTBETOB;

«xopouoy» — 76-89% npaBUIIBLHBIX OTBETOB;
«yZIOBIETBOPUTENbHO» — 60—75% NpaBUIBHBIX OTBETOB;
«HEYIOBIIETBOPUTENBHO» — MeHee 60% MpaBUIIBHBIX OTBETOB;
«3auTeHo» — 60—-100% npaBUIIBHBIX OTBETOB;
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«He3auTeHO» — MeHee 60% MpPaBUIBHBIX OTBETOB.

Kputepun orieHMBaHNs NPaKTHYECKUX (IIPAKTHKO-OPUEHTUPOBAHHbIX ) 3aJaHHUH:
«OTJIIMYHO» — 33/IaHUE BBINOJIHEHO IMOJHOCTBIO, O€3 OIMOOK U HEOYETOB; MPOJIEMOHCTPUPOBAHO CBOOOAHOE BIIaJICHUE
MaTepuaIoM, yMEHHE IPUMEHSTh 3HAHUS B CTAHAAPTHBIX M HECTAHAAPTHBIX CUTYalNsX;
«XOPOIIO» — 3aJjaHKe BBIIOJIHEHO MOJHOCTHIO, JOIYIICHBI He OoJiee 0HOH Herpy0oil OMMOKM WM OZHOTO-ABYX
HEI0YETOB;
«YZIOBJIICTBOPUTEIBHOY» — 3aJJaHNE BBHIIIONHCHO HE MEHee 4eM Ha 2/3; MOmyIIeHs! OJHa Tpy0as nim JIBe-TpH HerpyObie
OIMOKH, HO 00II1ast IOTHKa PeIICHUS] COXPaHEHa;
«HEY/IOBJICTBOPUTEIILHO» — 33/laHHC BBIIOJHEHO MEHEe YeM Ha 2/3; IOIyIIEeHBl IpyOble OMIMOKHU, CBUACTENILCTBYIOLINE O
HETIOHNMAaHHUH CYTH 3aJIaHAs WM OTCYTCTBUM HEOOXOANMBIX YMCHHIA;
«3auTeHo» — 60—100% npaBUIIBHBIX OTBETOB;
«He3auTeHO» — MeHee 60% MpaBUIBHBIX OTBETOB.
OO0111ME TOT0KEHHUS:
Bo03MOHEBI pa3nigHbie (POPMBI IIPOBEICHHS IIPOMEKYTOUHOH aTTECTalllH: YCTHBIH OTBET, MICEMEHHBIH OTBET, KOMITBIOTEPHOE
TECTHPOBAHNUE, BHITIOJIHEHNE IPAKTHIECKOTO 3aJaHKs B MIEKTPOHHON HH(OPMAMOHHO-00pa3oBatenbHOH cpene (DUOC).
Kaxxapiii oOyyaronuiics moiy4aeT yHUKaIbHBIH BApUaHT 3alaHui, ChOPMHPOBAHHBII U3 KOMIUIEKTa OLCHOYHBIX MaTCPHAIOB.
HToroBas omeHKa BEICTABISICTCS ¢ YIETOM KaK TEKYIIETo KOHTPOIIS (MIPH HAIMYWH), TAK U PE3yIIbTaTOB IIPOMEKYTOUHOH
aTTeCTalnH.
KomruiekTsl OLEHOUHBIX MaTepHalioB pa3padaTeiBatoTcs Ha Kadeape u cooTBeTcTBYIOT TpeboBanusm ®I'OC BO, conepxanuio
paboueii mporpaMMbl ¥ HHAUKATOPaM KOMIETCHINI B 4acTH, (POPMHUPYEMOi B paMKaxX AUCLUIIINHEL

4. YHEBHO-METOJANYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAYJIA)

4.1. Pexomenayemasi Juteparypa

4.1.1. OcHoBHas JIUTEpPaATYypa

ABTOpBI, COCTABUTEIH 3arnaBue U3znarenbcTBO, TOA On.aapec
JI1.1 |Mypomues . 1O., Muxkponpoueccopsl 1 MUKpoOBM: yueGHOe Tamb60B: TamboBckuii | https://biblioclub.ru/in
Smmn E. H. rnocooue rOoCyAapCTBEHHBIN dex.php?
TEXHUIECKUN page=book&id=27785
yausepcutet (TTTY), (2
2013
JI1.2 | Topraes C. H., Tpury6 |IIpakTudeckoe pyKOBOACTBO IO Tomck: M3narensctBo | https:/biblioclub.ru/in
M. B., Mycopos . C., |nporpammupoBanuio STM-MukpokoHTposiepos: | Tomckoro dex.php?
UYepruxuna []. C. yuaeOHOe mocobue MOJUTEXHUYECKOTO page=book&id=44281
yHuBepcuteTa, 2015 1
JI1.3 | Kynpsimos B. C., OCHOBBI IPOrPAMMHUPOBAHUS Boponex: https://biblioclub.ru/in
HBanos A. B, MUKPOIPOLIECCOPHBIX KOHTPOJUIEPOB B Boponexckuii dex.php?
Amnexcees M. B, I(POBBIX CHCTEMAX yIPABICHHUS TOCYAapCTBEHHBIH page=book&id=33602
Psizanues C. B., TEXHOJIOTHYECKUMH TpoLieccaMu: YaeOHoe YHHUBEPCHUTET 6
Tapabpuna O. B. rocooue HWHXEHEPHBIX
TexHoyoruu, 2014
4.1.2. lonojHUTe/IbHAS JTUTEPATYypa
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBo, ron On.agpec
JI2.1 |PoxenmoB A. A., baes |IIpoekTHpoBaHHMe BCTpanmBaeMbIX CUCTEM Ha Homkap-Omna: https://biblioclub.ru/in
A. A., Yepnsbimes [1. MHKPOKOHTpOJUIepax: 1abopaTOpHBIi IoBoxkckuii dex.php?
C., JIpruarun K. A. MPAKTHUKYM: MIPAKTUKYM rocyapCTBEHHBIN page=book&id=43710
TEXHOJOTMUECKHU I 8
yHuBepcuret, 2015
JI2.2 [Amues M. T, Muxkponpoueccopsl ¥ MUKPOIIPOLIECCOPHEBIE Homxap-Ona: https://biblioclub.ru/in
Bykanosa T. C. CUCTEMBI YIIpaBJIeHUs. 8-pa3psaHble IToBomxckuit dex.php?
nporeccopsl cemetictBa AVR: nabopatopHsIit rOCYyAapCTBEHHBIH page=book&id=45945
MPAKTUKYM: TIPAKTUKYM TEXHOJIOTUYECKUM 2
yHHBepcuTeT, 2016
J12.3 [Cemenos b. IO. MukpokonTtposuiepsl MSP430: nepsoe Mocksa: COJIOH- https://biblioclub.ru/in
3HAKOMCTBO: MTPAKTHIECKOE MOocoOre ITPECC, 2009 dex.php?
page=book&id=11772
8
JI2.4 |3aen H. 1. PagnomoOutensckue koHCTpyKIuK Ha PIC- Mocksa: COJIOH- https://biblioclub.ru/in

MUKPOKOHTPOJIIECpAX: MPAKTUICCKOC rmocooue

IMPECC, 2008

dex.php?
page=book&id=22723

5

4.2.1 IlepeyeHb JULEH3MOHHOTO U CBOGOAHO PACIPOCTPAHSIEMOr0 MPOIPAMMHOI0 00ecnedeHus

KoMmmiexT IuieH3n0HHOT0 U CBOOOJHO PaCHPOCTPAHAEMOro IPOrpaMMHOTO 00ECIICUCHNUS, B TOM YHCIIE OTCUCCTBEHHOTO
MPOU3BOJCTBA, KOTOPBIM 00ECHIEYEH YHUBEPCHUTET:



https://biblioclub.ru/index.php?page=book&id=277852
https://biblioclub.ru/index.php?page=book&id=442811
https://biblioclub.ru/index.php?page=book&id=336026
https://biblioclub.ru/index.php?page=book&id=437108
https://biblioclub.ru/index.php?page=book&id=459452
https://biblioclub.ru/index.php?page=book&id=117728
https://biblioclub.ru/index.php?page=book&id=227235

1. Onepanuonnas cuctema Microsoft Windows (Bepcuu, nognep:xxusaemsie TY YIMK) unu oTeuecTBeHHBIE ONIEPAI[OHHBIC
cHcTeMBbl Ha 0a3e Linux, COOTBeTCTBYIOIIME TPeOOBaHUSIM HH(POPMAIIMOHHON 0€30MaCHOCTH M TOACPKUBAEMbBIC HHQPACTPYKTY PO
YHHUBEpPCHTETA.

2. AatuBupyc Kacnepckoro (JIMIIEH3UPOBaHHOE aHTHBUPYCHOE peleHue, mpuMenseMoe B UT-uHQpacTpyKType YHUBEPCHUTETA).
3. CpenctBa cereBoii 6e3omacHocT U punbTpanuu Tpaduka SkyDNS.

4. O¢uchHoe nporpamMmHoe obecriedenne cemeiictBa Microsoft wim coBMecTuMbIi oducHbii akeT («P7-Oducy», OnlyOffice,
LibreOffice), obecneunBaromuii paboTy ¢ TEKCTOBBIMH JOKyMEHTaMH, SICKTPOHHBIMH TaOINIIaAMH, TIPE3CHTALMSMHI 1 0a30BBIMHI
(hopmaramu oOMeHa.

5. Bpayseps! u cpeacTBa noctyna k Beo-pecypcam (Aunekc.bpaysep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha paboTy ¢ IMOC, OUOIMOTEYHBIMH U 00Pa30BATEIILHBIMU OHJIAHH-TUIATQOPMAaMH, C YCTAHOBICHHBIMU
cepruduraramu Muallugpsr PO.

6. CpenctBa pabOTHI ¢ apxuBaMu U (ailioBoi cuctemoii (Hampumep, 7-Zip, WinRAR wmin BcTpoeHHbIE CpecTBa ONEepallMOHHOM
CHUCTEMBI).

7. Cpenctsa mpocMotpa u 00opadbotku PDF-nokymentoB Adobe Acrobat Reader, wmm Bctpoennsie cpeictBa OC.

8. I'pacpuueckmit penaktop Paint. NET nnu ero xpoccmnardopmennsie ananora (GIMP u gp).

9. Texcrossrii pegaktop Visual Studio Code niu coBMecTUMBIE KpocCIIaThOPMEHHBIE PEIICHUS C OTKPBITHIM UCXOHBIM KOZOM.

4.2.1.1 | 1O Ionuaom: MDM Matepuansl 1 COPTaMEHTBI

4.2.1.2 | SIMATIC WINCC COMFORT

4.2.1.3 | Yuebnsiii kommuiekt I[10 JIOIIMAH: PLM

4.2.2 IlepedyeHb npodeccHOHATBHBIX 023 JaHHBIX 1 MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

4221 | Poccuiickue )KypHabl B CBOOOTHOM JIOCTYyIE HAYYHOH dieKTpoHHOM Oubimoreka eLIBRARY.RU

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIIUMHBI (MOLY JIS)

5.1 O6mas xapaKkTepuCcTHKA Y4eOHbIX ayTUTOPHIA M HHBIX MOMelIeHHit

JucrunnuHa (MOIyiIb, IPAKTUKA) PEaTn3yeTcs B y4eOHBIX ayJUTOPUAX AT MPOBEACHHS YIeOHBIX 3aHATUH, OCHAIIEHHBIX
000pyI0BaHHEM U TEXHUYECKHMH CPEICTBAMU O0yUIEHHSI.

VYueOHbIe ayJUTOPHH VIS IPOBEACHNUS 3aHATHH JEKIIMOHHOTO THIIA YKOMITIEKTOBAHbI y4eOHO MeOEITbIO U TEXHIYECKAMHU
CpeAcTBaMH O0Y4eHHS: MyJIbTUMENIHHOE 000pYAOBaHUE IS IPEAOCTAaBICHHUS yaeOHOI nHpOpMaUK ayAUTOPUH (CTallHOHApHOE
WK TIEpEHOCHOE) U (TP HEOOXOMMOCTH ) 3BYKOYCHIIMBAIOIee 000pyI0BaHUE (CTAIMOHAPHOE WIIN IIEPEHOCHOE).

VY4eOHbIe ayAUTOPHUU [UIsl IPOBECHUS IPAKTHYECKHUX 3aHATUI, B TOM YHCIIE CEMHHAPCKOTO TUIIA, TPYIIIOBBIX M HHAUBUITYIbHBIX
KOHCYJIBTalni, TEKYIIEro KOHTPOJIS ¥ IPOMEKYTOYHON aTTECTAIlMN YKOMIUICKTOBAHBI YIeOHOH MeOEeNbI0 ¥ TEXHUIECKIMHU
cpencteamu 00yueHHS: MyJIbTUMEINIHHOE 000pyI0BaHNE (CTAMOHAPHOE WM TIEPEHOCHOE) U (IIPU HEOOXOAMMOCTH )
3BYKOyCHIIMBatoliee 000pyjoBaHHE (CTAallMOHAPHOE WK IIEPEHOCHOE).

ITomenieHue A1 caMOCTOSATENEHON pabOTHl OCHAIICHO KOMITBIOTEPHON TEXHHUKOH ¢ BO3MOKHOCTBIO TIOKITFOYCHHUS K CETH
"UaTepHer" 1 oOecneueHNeM JI0CTyTa B IEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO Cpey.

AKTyainbHbIe CBEJICHUSI 0 HAIMYMH 000PYIOBaHHBIX y4EOHBIX KAOMHETOB U OOBEKTOB /IS IIPOBEACHHUS ITPAKTUUECKUX 3aHITHN
HpeJICTaBIICHbI B CIIEUAIILHOM pazjeie «CeneHus 00 00pa3oBaTelIbHON OpraHu3alimy OGHUIHAIBLHOIO caiiTa yHUBEPCUTETA.

5.2 TlepeyeHb cienUAIU3UPOBAHHBIX Ay IUTOPHIi, OCHAIIIEHHBIX JIA00PATOPHBIM 000PYI0BAHUEM (3AMOJIHAETCH MPHU
He00X0IMMOCTH)

Ayn. Ne Hasuaueunne OcHaleHnue

JlabopaTopust

ABTOMAaTH3UPOBAHHBIX CUCTEM
VIOpaBJICHUS  TO3BOJIICT  PEIIaTh
BeCh KOMIUIEKC 3ajad IOJATrOTOBKU
CHENMATUCTOB M0 aBTOMAaTH3alUU
HENpEepPbIBHBIX  TEXHOJIOTUYECKUX
IIPOLIECCOB u IIPOU3BO/ICTB.
OOyuaronecss MOTYT BBIIOIHUTH
Becb HAOOp JCHCTBHIA, KOTOpBIC
BXOIAT B 00s3aHHOCTH ciecaps 1o | Pabodee mecTo mpemomaBaTenss B COCTaBe CTOJ, CTYJ, TymOa, KOMIBIOTEp.

pEMOHTY u obcmyxuBanuio | [loTomoynas moBopoTHas kamepa. JlokymeHT-kKamepa. 3BykoBas cuctema. 10
412 noneBoro yposas ACY. CTEHJIOB C KOHTPOILIEPaMH ACY: Siemens, Schneider Electric, DirectLOGIC,

OGyuaromiuecst moryT | OBEH, Mitsubishi u T.n. Kakaplii CTeHI C YHMPaBJSIFOIIUAM KOMITBIOTEPOM

IIPOU3BOJUTH cOOpKy | (aBTOMATH3UPOBaHHEIM pabounMm MectoM (APM), maHensio omepartopa u

JNEKTPUUECKUX CXeM | CHeNaTH3HPOBAHHBIM IIPOTPaMMHBIM 00ECTICUeHHEM.

HOJKITIOUEHHS JaTYUKOB u

O60pleOBaHI/I5I K KOHTpPOJUICpaM,
BBICTpauBaTh PA3JINIHBIC CXEMBI

CETEBOIr0 oOMeHa MEXTY
000pyIOBaHUEM, CTPOUTH MOCIH
peATBHBIX pactpeIeeHHbIX
ACYTI NIPEIIPUATHH.

OcymiecTBisieTcss  00y4eHHE  CO
CJIOKHBIM TEXHOJIOTHUECKUM




mporeccoM ¢ nomompio 3D wm

MaTeMaTHYeCKUX MOJENeH  Tpex
TEXHOJIOTHYECKUX IIPOLIECCOB
HETPEPBIBHBIX MTPOHU3BOJICTB.
VYueOHas ayIUTOPUS UL
MIPOBEICHHUS 3aHATHH | Y4eOHBIe MecTa, OOOpYZOBaHHBIE OJOYHON MeOeNbl0 ¢ PaclooKEeHHEM
JEKIMOHHOTO U CeMMHApcKoro | amdureatpoM. Pabouee mMecTo mpemogaBaTeNs B COCTaBe CTON, CTyJd, TymOa,
300 THIIA, KypCOBOTO IPOCKTUPOBaHHSA | TPUOYHKA, KOMIBIOTED IperojaBaTeis ¢  JOCTYIOM B HHTEPHET,
(BBITONTHEHHUST  KYPCOBBIX  paboT), | KHTEPAaKTHUBHAS JIOCKA C NMPOEKTOpoM. MoTtopm3oBaHHBIN 3KkpaH [loTomouHsie
TPYIIOBEIX W WHAWBHIYAJIBHBIX | IOBOPOTHBIC KaMephwl. [lokymeHT-kamepa. HactompHbIil MuKpodoH. 3ByKOBas
KOHCYJIbTaIU, TEKyIIero | cucreMa. MapkepHast Jocka.
KOHTPOJIS U IPOMEXKYTOYHOM
VYueOHBIe MecTa (CTONBI M CTYNbs). Pabodee MecTo mpernogaBaTelss B COCTaBe
CTOJI, CTyZ. ABTOMAaTHU3MPOBaHHEIE paboume MecTa CTy[CHTOB M HH)XKEHEpHas
TaGonaropms craniuga Ha Oase IIK, oOwnemmHennble nokanbHOM cerhio. IIK SUMSUNG
parop S24E650PLi 5-6400/HDD 1TB 128 T'6. Kommuekc TEACHTOUCH 3.0 84"
ABTOMATH3UPOBAHHOTO .
UHD. Jla6opatopusiii ctern Nel: «MccnemoBaHne acCHHXPOHHOTO YacTOTHO-
ANEKTPOIPHBOIA obecrieunBaeT .
9 perynupyeMoro AMEKTPOIPUBOAAY. JlabopaTopHsIi CTEH] Ne2:
BBITIOJTHEHHE TpedoBaHMi K 9
«HccnenoBanue CHHXPOHHOTO AJNEKTponprBonay. JlabopatopHsiii creny Ne3:
IPaKTHIECKOMy  OOYyYeHHI0 IO
«VccnenoBanne CHHXPOHHOTO SJIEKTPOIPHBOJNA C DJIIEKTPOJIBHUTATENIEM C
JUCIUILTHHAM, H3yYarOIIHM .
MOCTOSIHHBIME  MarHuTamm». JlaGopartopusiii crenn Ne4: «MccnemoBaHue
HaJIaJIKy u IKCIUTyaTaruio .
J1204 JNIEKTPONPHUBOAA  MHOCTOSHHOrO  Toka». JlaGopatopueiid  crenny — NeS:

ANIEKTPOTIPUBOAOB PabOUUX MAIIuH
U TEXHOJOHYCCKUX KOMILICKCOB

«MccnenoBanue BBICOKOBOJIBTHOIO 3JIEKTpoONpUBOna». JlabopaTopHslil cTeH
Ne6: «HccmenoBanne MeTONOB BHOPAIIMOHHOTO KOHTPOJII M MOHHTOPHHTA

COTJIaCHO COACPIKAHUIO OCHOBHBIX

MamMH U obopynoBaHus». Jlabopatopueni creHn Ne7: «MccnenoBaHue
00pa3oBaTeNbHBIX OPOrpaMM IO

ACHHXPOHHOTO YaCTOTHO-PETyJIHPYEMOrO AIEKTPONPHBOAA. [IpHMeHEHHE).
BCEM HaIlpaBJCHHUSM MOATOTOBKH B . = .

Jlabopatopusiii crena: «lllkad mpeoOpasoBareneii yactoThl». JlabopaTopHbIit

TY VYI'MK B COOTBETCTBHH C

®roc BO crena:  «MccnemoBaHHWEe — CHCTEMBI  BOJOCHAOXKCHHST  C  YaCTOTHO-
pETyIHPYEMBIM  JIICKTPOIIPUBOIOM ~ HACOCHOTO  arperara  Ha
obopymoBanuss  Danfoss». Ocmwmnorpapsr  RIGOL DS1054Z, Kaemnwm

tokoBble UNI-T UT208, Mynsrumerpst UNI-T UT71C 1000B 10A TRU.

6. METOJMYECKHUE YKA3ZAHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCIHUIIJIMHBI (MOAY JISA)

Metonuyeckue yka3aHus Ul 00Y4aroMIMXCsl 0 OCBOCHUIO UCIUIIIHHBI

- Uzyuenne pabodeii mporpaMMBI AUCTIATUTHHEL.

- O6s3aTenpHas MOATOTOBKA K MPAKTHIECKUM 3aHSITHSIM.

- MI3y4eHue 0CHOBHOH U JOIOJIHUTEIBHOM JIUTEPATYPBL, HHTEPHET-UCTOYHHUKOB.
- BrimonHeHMe BceX BUIOB CAMOCTOSTEIIEHOM PadOTHI.

D¢ dexTuBHOE OCBOCHHE AUCHUILTHUHBI MIPENNOIAraeT PEryIIpHOe MOCEUICHNE BCEX BUAOB ayAUTOPHBIX 3aHITUH, BBINOIHEHNE
TUIAaHA CAMOCTOSITENIFHOM PabOTHI B IOTHOM 00bEME U ITPOXOXKICHUE aTTECTAllMU B COOTBETCTBHH C KAJIICHIAPHBIM YYCOHBIM
rpauKOM.

CTyneHTy peKOMEHIyeTcs 03HaKOMHUTLCS CO CIIUCKOM OCHOBHOI U IOMOTHUTENBHOMN IUTepaTypsl. JlocTym K HHPOPMAHOHHBIM
pecypcam OuOIHOTEKH U MH)OPMALIMOHHO-CIIPABOYHBIM cUcTeMaM ceTH "MHTepHeT" opraHn30BaH B UNTAJIHHOM 3ajie OMOIHOTEKH
co crannoHapHbIX [I9BM, 160 ¢ manoro [I19BM (HoyTOyKa, IITaHIIETHOTO KOMITBIOTEpa HIIH HHOTO MOOMIIBHOTO yCTPOHCTBA)
MOCPEICTBOM OECTIPOBOAHOTO OCTYIIA IIPH AKTHBAIIMY WHANBHYIFHOI yUeTHOH 3amicH.

[Tonp3zoBanre HHHOPMALIMOHHBIMU PECYPCAMHU PACIIUPSET BO3ZMOKHOCTH OCBOCHUS TEOPETUUECKOTO KypCa, BBITTOJIHEHHS
CaMOCTOSITEIbHOI paboTHL.

IMpakTrdeckue 3aHATHS BKIIOYAIOT B ce0s1 OCBOCGHHE ACHCTBHMN, 00CYXIeHNE PoOIIeM 10 OCHOBHBIM pa3jienaM Kypca U
HAIIPaBJICHBI

Ha yriayOJieHHe U3y4YeHHOTO TEOPETHUECKOro MaTepruaia U Ha IpuoOpeTeHne YMEHUH 1 HaBBIKOB.

CamocrosTenbHas paboTa CTyICHTOB BKIIIOYACT OCBOCHHE TEOPETUIECKOTO MaTepralla, HOATOTOBKY K BBIITOJHEHHIO 33JaHUH
MPaKTUIECKUX 3aHATHH, U TOJTOTOBKY K aTTECTAIlHH.

MeTtoauveckre peKOMEHIAIUH IO OPraHU3aIKi 00pa30BaTEIbHOrO Mpoliecca st 00yUeHHs HHBATUIOB U JIUI] C OTPaHUYCHHBIMH
BO3MOKHOCTSIMU 3JI0POBbSI

IIpu HEOOXOIUMOCTH TPOrpaMMa JUCHUIUINHBI MOXKET OBITh aJalTUPOBAHA JJISl HHKIIO3UBHOTO O0Y4YEHUS] HHBAIUIOB U JIHII C
OrpaHMYCHHBIMU BO3MOKHOCTSMH 30POBbBS C YYETOM OCOOCHHOCTEH UX MCUXO(DU3UUECKOTO PA3BUTHS, HHIUBHIYITBHBIX
BO3MOKHOCTEH M HEOOXOUMBIX CIIEIHAIBHBIX YCIOBUN X O0yYCHUS.

[Ipu HaNMMYMU B TPYTIIE CTYICHTOB C OTPaHUYEHHBIMHA BO3MOKHOCTSIMH 3JI0POBbSI BO3MOYKHO HCTIOIH30BATh aalTHBHEIC
TEXHOJIOTHH.

JIJs CTyIEHTOB ¢ OTPaHUYECHHBIM CIYXOM:

- HCTIOJIh30BaHUE PAa3HOOOPA3HBIX TUAAKTUICCKAX MaTePHAJIOB (KapTOUKH, pUCYHKH, TMCHbMEHHOE ONMCAHNE, CXEMBI U T.I1.) KaK
TIOMOIIb JUISI MOHUMAHUS ¥ PEIIeHHs IOCTABJICHHOW 3a]1auH;

- HCIIOJIb30BaHUE BUICOMATEPHAIIOB, KOTOPBIE JalOT BOBMOKHOCTh ITOHATH TEMY 3aHSTHS M OCYIIECTBUTH KOMMYHHUKATHBHBIC
JICHCTBHS;

- BBITIOJTHEHHE MTPOSKTHBIX 3a/IaHUH MO N3y4aeMbIM TEMaM.




JUist CTYIGHTOB C OTPaHUYCHHBIM 3PCHUCM:

- UCTIONB30BaHUe (PHIBMOB C BO3MOXKHOCTBIO BOCTIPUATHSI Ha CIyX aBaeMOM B HUX HH(OPMAIINK IS TIOCIIEAYIOIIETO ee
00CYXKICHUS,

- UCIIOJIb30BAHKE Ay THOMATEPHAIIOB IT0 U3y9IaeMbIM TEMaM, HMCIOIIMMCS Ha Kadepe;

- HHJMBHIyaJIbHOE OOIIEHHUE C MPENoAaBaTeeM M0 H3y4aeMOMY MaTEpHay;

- TBOPUYECKHUE 3aJ[aHUsI TI0 N3Y9IaeMBIM TEMaM WITH [0 JIMYHOMY XKEJTaHHIO C YYEeTOM HHTEPECOB 00y4aeMOoro.




