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PABOYASA ITPOTPAMMA JUCHUITJINHDBI

Po0oTH3MpPOBAHHBIE CUCTEMBI M KOMILJIEKCHI

3aernneHa 3a Ka(benpoﬁ ABTOMATU3AIMHA TEXHOJOTNHYCCKUX MPOUECCOB U MIPOU3BOACTB

Y4eOHblil m1an Hanpasnenue 15.03.04 ABToMaruzanusi TEXHOJOTHUECKHUX IPOLIECCOB U TPOU3BOJICTB
HampaBnennocts  (mpo¢uinb) ApromaTtu3anuss W IUQGPOBH3AIMSA  TEXHOJOTHYECKHX
IIPOIIECCOB U MIPOM3BOICTB B TOPHOH M METAJUTypTrHUECKOI IPOMBIIITICHHOCTH

Kpanuduxanus O6axanaBp
dopma o0ydeHus 3a04Hast
OO611ast TPy10EMKOCTb 33ET

Pacnpeae.ﬂem/le YacoB JUMCHHUIIMHBI 110 KypcaM

Kypc 3 4
— Hroro
Bu 3auauii yi | pon | v | P

Jlexuun 2 12 |2 |2 |4 4
[IpakTuueckue 6 |6 |6 6
B tom uucne B
dopme
MPAKT.IOATOTOBKH
Uroro ayz. 2 12 [8 |8 |10 |10
KonraktHas padora |2 |2 |8 |8 [10 |10
Cawm. pabora 34134160 |60 |94 |94
Yacel Ha KOHTPOIIb 4 (4 |4 4
Uroro 36 (36 |72 |72 |108 | 108




Pa3paboTunk mporpamMMs:

Kano. guz.-mam. nayx , 3ae.xkageopou, Xyosaxos I1.10.

Pabouast nporpamMmMa JUCIUIUTHHBL
PoGoTH3npoBaHHbIE CHCTEMBI H KOMILIEKCHI
paspabotana B cootBeTcTBUU ¢ PI'OC BO:!

®denepalibHbIN rOCYapCTBEHHbII 00pa30BaTeIbHBIN CTAHAAPT BHICIIEr0 00pa30oBaHus - OaKaIaBpuar 0 HAIPABJICHHUIO [TOTOTOBKU
15.03.04 ABToMaTH3aIys TEXHOJIOTHIECKUX MPOIIECCOB U MPon3BoACTB (Mpuka3 MunoOpHayku Poccun ot 09.08.2021 1. Ne 730)

COCTaBJICHAa HA OCHOBAaHHUHU y‘IC6HOl"O IJ1aHa:

Hamnpagsnenue 15.03.04 ABromMaTH3aiys TEXHOJIOTHIECKUX MPOIIECCOB U Mpon3BoAcTB HanpasineHHocTh (poduiib) ABTOMaTH3AIMS
1 iupOBU3AIHS TEXHOIOTHYECKHX TPOIIECCOB M MPOU3BOJICTB B TOPHON M METAJLTYPTUIECKON MPOMBIIIIIICHHOCTH

YTBEPKIECHHOIO yuEHbIM coBeTOM By3a 0T 18.10.2023 mpotokosn Ne 10.

T'ox mayana nmoarorosku: 2024

Pabouas mporpamma ono0peHa Ha 3aceJaHuH KadeIpsl
ABTOMATH3ALUH TeXHOJIOTHYECKHX MPOLECCOB H MPOU3BO/ACTB



1. KOMIETEHIIMH OBYYAIOIIETOCSsl, OPMUPYEMBIE B PE3Y.JIBTATE OCBOEHMS JUCIIUTIINHBI
(MOJLYJIST)

MNK-4: Cnoco6HOCTb y4acTBOBaThb B pa3paboTke HOBbIX aBTOMaTU3MPOBaHHbIX U aBTOMaTUUYECKUX
TeXHONIorMm NPoM3BoACTBa NPOAYKLUUN U UX BHEAPEHUU, OLIeHKE NMOJNyYeHHbIX pe3yribTaToB, NOArOTOBKe
TeXHU4eCKOW AOKYMEHTaLMM No aBTOMaTU3aLuumn NPon3BOACTBA U CPEACTB ero OCHalleHus

WMK-4.1: 3HaeT NpMHUMMbI NOCTPOEHNE CUCTEM YNpaBIieHWs NPOU3BOACTBEHHBIMM NpoLeccami

UMK-4.2: YmeeT pa3pabaTbiBaTb CTPYKTYPHbIE CXEMbl MHOPMALIMOHHBIX CUCTEM YMPaBEHs

WIMK-4.3: BnageeT HaBblikamu pa3paboTkmn 6a3 AaHHbIX U cCUCTEM nepegayn AaHHbIX

B pe3ynbTaTe 0cBOEHUS AMCHMIIMHBI (MOAYJIA) 00yYAIOIIUIACS 10JKEH

1.1 |3narn:

1.1.1| - obmactu mpumenenuns PTK; coctaB PTK u pyHKIMH €ro 21eMeHTOB;

1.1.2 | - ypOBHU U 3Tanbl IPOEKTUPOBAHUSI.

1.2 | Ymerh:

1.2.1 | — ocymecTBIsATh pacueT U BeIOOp dnemMenToB PTK mo kommiekcy nokasarenei;

1.2.2 |— BEIOMpATh BapHAHTHI CHCTEM YIIPABICHHS B COOTBETCTBUH ¢ ocobeHHOCTsIMH PTK Kak o0bekTa yrpaBieHus;

1.2.3 | — pa3pabaTbIBaTh anropuT™bl GyHKIoHMpoBanus PTK.

2. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI (MOAY.JIS)

Koxn HanmeHoBaHue pa3/ieJioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHSA / Kype 4acoB
Pazgen 1. CymHoCTh CHCTEMHOTO NMOAX0a K 0

npoexkruposanuio PTC

1.1 IIpunnuns! nexomnosuuuu u arperatuposanus. PTC kak 3 1 0
cuctema. Mojenb cocraBa. DyHKIMU 3JIEMEHTOB
cucreMsl /JIex/

1.2 PaboTa ¢ KOHCIIEKTOM JIeKIMH, ¢ yaeOHnkamu /Cp/ 3 4 0
Kon HaunmeHnoBaHue pa3/ie/ioB U TeM /BUJ 3aHATHS/ Cemectp | Hacos | IIp.moar. IIpumeuyaHue
3aHATHS / Kypc 4acoB
Pazpnen 2. OcHOBHBIE 0CO0CHHOCTH M IIPMHIMIIBI 0
MOCTPOEHHSI POGOTOTEXHHYECKUX CHCTEM
2.1 JIBa BapraHTa OCTaHOBKH 3a1a4 pobotuzanuu. /JIex/ 3 1 0
2.2 TeXHUKO-PKOHOMHUYECKOE 000CHOBAHUE HEOOXOIUMOCTH 3 6 0

pobOTH3AIME POU3BOICTBEHHBIX MporieccoB. Kapra
TEXHOJIOTHYecKoro mporuecca /Cp/

23 Pemenne npsmMotit 1 00paTHO¥ 3a1a4 KHHEMaTHKH C 3 4 0
YYETOM TOJIBKO TIEPEHOCHBIX CTeTIeHen
noasrxHoCcTH /Cp/

2.4 Pemenue 3a1a4 KWHEMATHKH C YY€TOM OPUEHTHPYIOMINX 3 10 0
CTeTeHel OIBIKHOCTH MaHuITy siTopa /Cp/

2.5 OnpeneneHue 21€MEHTOB MaTPULIBI ITOJIOKEHUS AJIS 3 4 0
MaHUITYJIATOPA, padOTAIONIETO B IIMIMHAPUIECKOI
cucteme koopauHar /Cp/

2.6 OrnpenieneHne AIEMEHTOB MaTPHUIIbI MOJIOKEHUS IS 3 4 0
MaHHIYJIATOPA, Pa0OTAIOIIETo B chepudecKoii cucremMe
xoopauHat /Cp/
2.7 Paborta ¢ KoHCHIEeKTOM JeK1HH, ¢ yueoHnkamu /Cp/ 3 2 0
Koz HanmeHoBaHue pa3fiesioB 1 TeM /BUJ 3aHATHS/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHSA / Kypce 4acoB
Paznen 3. Uepapxuueckasi CTPYKTYpa CHCTEMbI 0
yIpaBJieHHs
3.1 Jucneruepusanys U UHIUBUYaIbHOE 4 1 0
nporpammupoBanue /JIex/
32 Pacuer uuknorpammel pabotsl anementos PTC. 4 6 0
Paspabotka anroputmoB ¢pyHkuuonuposanus PTC /Cp/
33 IToaroToBka KOHCHEKTA IO TEME ISl CAMOCTOSATEILHOIO 4 4 0
n3yuenus /Cp/
Kon HaunmeHoBaHue pa3/ieJioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHSA / Kype 4acoB
Paznen 4. AIroputmMbl pacuera reOMeTpUIECKOil 0

KOMIIOHOBKH POOOTOTEXHUYECKOH CHCTEMbI




4.1 BapuaHTs! TUIIOBBIX KOMIIOHOBOK. COCTaB U apXHTEKTypa 4 1 0
npombitieHHbIx PTC /JIex/

4.2 AJropuT™MBI (HOPMHUPOBAHUS MTPOEKTHBIX PEIICHUH MO 4 12 0
poOOTOTEXHUYECKOW cUcTeMe. AHAITN3 BEKTOpa
BBIXOJTHBIX MoKa3areneld. Po6ot B ctpykrype PTC.
OobocHoBanue BeiOOpa Bapuanta I1P /Cp/

4.3 PacueT 1 BEIOOp OCHOBHOT'O U BCIIOMOT'aTEIbHOTO 4 10 0
TEXHOJIOTHYECKOTo 000opynoBanus. PazpaboTka u BEIOOD
TPaHCHOPTHO-TEXHOJIIOTHYECKUX U
CTPYKTYpHOKOMIIOHOBOUHBIX cxeM /Cp/

4.4 Bp160p KOMIIOHOBKH MPOMBIIINIEHHBIX pOOOTOB 4 2 2
MOJYJIFHOTO THITA IT0 yCIOBHAM TogHOCTH /T1p/

4.5 Pacder morpenrHoCT MO3UITMOHUPOBAHUS poboTa ¢ 4 2 2
Ppa3uYHBIMHA KOMIIOHOBKaMu /I1p/

4.6 KunerocTaTnueckuil pacyeT TUIOBBIX KOMIIOHOBOK 4 2 2
MIPOMBIIIICHHBIX po6oToB /TIp/

4.7 Kunerocratnka MaHUMysIsTOpa, pabOTAOMIEroO B 4 20 0

IWIAHAPUYECKON crcteme koopauHat /Cp/

4.8 PaboTa ¢ KOHCTIEKTOM JISKITHH, C YIeOHUKaMHU. 4 8 0
INoaroroBka k mpakTudeckoMy 3aHsTuro /Cp/

3.0IIEHKA KAUECTBA PEAJIN3ALINN JUCOUILINHBI (MOIYJIST)

3.1. Texkymuii KOHTPOJIb

@DopMBbI 1 BUIBI TEKYIIET0 KOHTPOJIS IO JUCIUILIMHE, BU/BI 3aJaHUH, KPUTEPUH UX OLCHUBAHUS, paclpeiesieHe 6aioB 1o BUaaM
TeKyImero koHTpoist B BPC (npy ncmons30BaHAN) pa3padaTHIBAIOTCS MPETIofaBaTeNieM AUCIUIUTIHEL C YIETOM €€ CTIeIM(DUKI 1
JIOBOJISITCSI IO CBEACHHS O0YHYAIOIIUXCS Ha IEPBOM yueOHOM 3aHATUH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISCTCS IPETIOAaBaTeIeM AUCUUILINHBI B pAMKaX KOHTAaKTHOM paboThl 1
CaMOCTOSTENEHON pabOoThI 00yUarOMUXCH.

Bo3moxxHBI pa3nuaHble GOPMBI IPOBEACHHS TEKYIIEH aTTeCTAI[IN: YCTHBIH OTBET, MMCHMEHHEBIN OTBET, KOMITBIOTEPHOE
TECTHPOBAHKE, BHIIOJIHEHHE MPAKTUUECKOT0 3aJ]aHusl B 2NEKTPOHHOM nHpopMannoHHo-o0pazoBarenbHoit cpeae (DUOC).

Jnst hukcHpoBaHUs pe3yJIbTaTOB TEKYIETO KOHTPOJIST MOXKET Mcnoub3oBathest VIOC.

3.2. [Ipome:xkyTouHasi aTTECTAIUS

ITpoMexyTodHas aTTeCTalys 10 JUCIMIUTHHE IPOBOIUTCS C HCIOJIB30BaHIEM BOIIPOCOB U 3aJaHUI N3 KOMIUIEKTA OIICHOYHBIX
MatepuaioB (KOM) mo qucnuruimHe.
Ornenka c(OpMHPOBAaHHOCTH KOMITETEHIUH (1aCTH KOMIIETEHLIMH) OCYILIECTBIISIETCS] HA OCHOBE OLICHKH:

0 3HAHUEBBIX PE3YJIbTATOB — MPOBEPSIIOTCS Y€PE3 TECTOBBIC 3aJaHUs C BEIOOPOM OJJHOTO MJIM HECKOJIBKUX IPaBHIIBHBIX
OTBETOB, a TAKIKE UEPE3 YCTHBIN MIIM MUCbMEHHBIN OTBET Ha TEOPETUUECKHIE BONIPOCHL;
O YMEHHH U BIIAJCHUN — MIPOBEPSIOTCS Yepe3 BBIIOJIHCHNE MPAKTHIECKUX, Ta00PaTOPHBIX WM MPOEKTHBIX 3aJaHUH, a

TaK¥Ke Yepe3 PelIeHUEe TUIIOBBIX POECCHOHATIBHBIX 3a1a4.
Kputepun orieHHBaHUS TEOPETUUECKUX BOIIPOCOB M TECTOBBIX 3aJaHHN:

O «oTim4HO» — 90-100% npaBUIBHBIX OTBETOB;

O «xopomoy» — 76—-89% npaBMIEHBIX OTBETOB,;

O «yZIOBIETBOPUTENBHO» — 60—75% NpaBUIBHBIX OTBETOB;

O «HEYOBIETBOPUTEIBHO» — MeHee 60% NpaBUIbHBIX OTBETOB;

U «3aureHo» — 60—100% mpaBUIEHBIX OTBETOB,;

0 «He3auTeHO» — MeHee 60% MpaBUIBHBIX OTBETOB.

Kputepun onieHuBaHus NpaKTUIECKUX (MPAaKTUKO-OPHEHTUPOBAHHBIX) 3aJaHHI:

O OTIMYHO» — 3aJ]aHUE BBITIOJIHEHO MOJHOCTHIO, 0€3 OmMOOK M HeMOoYETOB; IMPOAEMOHCTPHPOBAHO CBOOOIHOE BIIafeHNE
MaTepuaIoM, yMEHHE IPUMEHSTh 3HAHUS B CTAHAAPTHBIX H HECTAHAAPTHBIX CUTYalUsX;

O «XOPOIIO» — 3aJjaHie BBITIOJIHEHO MOJHOCTBIO, JOIYIICHBI HE OoJiee 0HOM HerpyOoil OMMOKN WM OZHOTO-ABYX
HEIOYETOB;

O «yIOBIETBOPUTENBHO» — 3aJaHNE BBIIIOIHCHO HE MEHEE 4eM Ha 2/3; MOmyIIeHs! OJHa Tpy0as uim IBe-TpH HerpyObie
OIMOKH, HO O0IIasl JIOTHKA PEIICHHsI COXPAaHEHa;

O «HEY/IOBJICTBOPUTEIILHO» — 33/1aHHC BBIIOJHEHO MEHEE YeM Ha 2/3; IOMyIIeHbI IpyOble OMIMOKHU, CBUACTENILCTBYIOLINE O
HETIOHNMAaHNH CYTH 3aJIaHAs WM OTCYTCTBUM HEOOXOANMBIX YMCHHIH;

O «3aureHo» — 60—100% mpaBUNBHBIX OTBETOB;

0 «HEe3auTeHO» — MeHee 60% MpaBUIBHBIX OTBETOB.

OO0mpe MoJIoKeHHs:

Bo3MmoxxHBI pa3nuaHbe GOPMBI IPOBEACHHS IPOMEKYTOYHON aTTECTAI[N: YCTHBIN OTBET, IUCEMEHHBII OTBET, KOMITBIOTEPHOE
TECTHPOBaHKE, BBIIIOJIHEHHE MPAKTUUECKOT0 3aJjaHusl B 2NEKTPOHHOM nHpopMannonHo-o0pazoBarenbHoii cpeae (DUOC).
Kaskzpiit o0yuaromuiicst moyyaeT yHUKaJIbHBIH BapHAHT 3aJaHUH, COOPMUPOBAHHBIA 13 KOMIIIEKTA OLIEHOUHBIX MaTepPHaIIOB.
HToroBas oreHka BEICTABIAETCS C yIETOM KaK TEKYIIETo KOHTPOIS (TP HATHYIHH ), TaK U PE3yJIHTaTOB POMEKYTOYHON
aTTeCTallUH.

KoMIIIEeKThI OLIEHOUYHBIX MaTepHaoB pa3padaThIBaloTCs Ha Kadeape u coorBeTcTBYOT TpeboBanusiMm @I'OC BO, coneprkanuto




pabodeii mporpaMMbl ¥ HHAUKATOpaM KOMIIETEHINH B 4acTH, popMHUpyeMOi B paMKaX AUCLUILIHHBL

4. YHEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUITJIMHBI (MOAY JIS)

4.1. PexoMeHayemMasi TUTepaTypa

4.1.1. OcHOBHAs TUTEPATYpa

ABTOpBI, COCTaBUTENU

3arnaBue

W3narenscTBO, TOI

On.aapec

JI1.1 |JIyxusos A. II. ITpoexTrpoBaHNe MEXaTPOHHBIX U Cankt-IletepOypr: http://e.lanbook.com/b
POOOTOTEXHUUECKUX YCTPOUCTB Jlanb, 2012 ooks/element.php?
pll_cid=25&pll_id=2
765
JI1.2 | Eropos O. 1. Mexanuka poOOTOB: yuyeOHOE TTOCOOHe Mocksa: https://biblioclub.ru/in
AnpranpMI'ABT, dex.php?
2007 page=book&id=42984
3
JI1.3 | Aponun B. JI,, WuTennextyanbHbie pOOOTOTEXHUYIECKHE Mocksa: UHTepHET- https://biblioclub.ru/in
Maxkymkun B. A. CUCTEMBL: KypC JEKIMN: Kypc JIEKIUH VYHuBepcurer dex.php?
HHbopMamoHHBIX page=book&id=23297
TexHonoruii 8
(UHTYUT), 2005
JI1.4 | bana6anos II. B. [TporpamMupoBanre poOOTOTEXHUIECKUX TamboB: TamboBckuit | https://biblioclub.ru/in
CUCTEM: YUeOHOE DIEKTPOHHOE U3JIaHHe: roCyJapCTBEHHBIN dex.php?
y4eOHoe mocooue TEXHUYICCKUN page=book&id=57026
yausepcuret (TTTY), |3
2018
JI1.5 | Crenpirun B. 1., Teopust MexaHU3MOB U OCHOBBI pOOOTOTEXHUKHU: | BopoHex: https://biblioclub.ru/in
UYepros E. /1. 3y0uaToe 3aleruieHue: yaeOHoe mocoome Boponexckuii dex.php?
TOCYAapCTBEHHBIH page=book&id=60160
YHHUBEPCUTET 4
HWHKCHEPHBIX
TexHoJiorui, 2019
JI1.6 |JIyxusoB A. II. ITpoexTrpoBaHNe MEXaTPOHHBIX U Cankr-IletepOypr: https://e.lanbook.com/
POOOTOTEXHHYECKUX YCTPOICTB Jlans, 2021 book/168366
4.1.2. TonoJHUTeIbHAS JUTEPATYypa
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBo, ron Omn.aapec
JI2.1 |Kanges U. A., I'aiinyx | Mogenu 1 alropuTMsl KOJUIEKTUBHOTO MockBa: @u3mariut, | https:/biblioclub.ru/in
A.P.,Kanyctan C.I'. |ynpaBienus B rpyniax po60ToB: MOHOTpadus 2009 dex.php?
page=book&id=68414
JI2.2 | Peibax JI. A., DddexkTuBHBIC METOBI pEIICHUS 3a1a4 Mocksa: ®usmatiut, | https:/biblioclub.ru/in
UwnusaprH A. B, KHHEMaTHKH U TUHAMHKH poOOTa-CTaHKa 2011 dex.php?
Epxykos B. B. napajieIbHON CTPYKTYPBI: MOHOTpadust page=book&id=45747
1
J12.3 | Ho6pubopi /1. 3., OcHOBBI poboToTeXHHUKH Ha Lego® ,2018 https://e.lanbook.com/
ApremoB K. A., Mindstorms® EV3: yaebHoe mocobue book/110914
Yenunckuii C. A.,
Bobuos A. A.
J12.4 |Tonvapesuu U. ®., PoboToTexHUYeCcKHe KOMIUIEKCHI: JabopaTopHblii | MockBa: https://biblioclub.ru/in
Huxymun K. C. MIPAKTUKYM: IPAKTUKYM Anpranp|MI'ABT, dex.php?
2010 page=book&id=42984
8
JI2.5 |bynrakoB A. T, IIpomebinieHHbie podoThl. KnHemaTHKa, Mocksa: COJIOH- https://biblioclub.ru/in
Bopo0res B. A., JIMHAMPKA, KOHTPOJIb U YIIpaBJICHHUE: ITPECC, 2008 dex.php?
Iomos B. I1. MoOHorpapus page=book&id=11781
2
JI2.6 | dxemxep B. O., Beenenue B nporpammupoBanne LEGO-po6otoB | MockBa: https://biblioclub.ru/in
Henucosa JI. B. Ha si3pike NXT-G: yuebHOe mocobue HanumonansHbiii dex.php?
OTKpHBITHIHA page=book&id=42898
YHusepcurer 7
«MHTYHUT», 2016
JI2.7 |®enocos B. II., CeTH CBSI3M IS IIOIBOJHBIX aBTOHOMHBIX PocroB-Ha-/lony, https://biblioclub.ru/in
Tapacos C. IL., POOOTH3NPOBAHHBIX KOMILIEKCOB: MOHOTpAGHS Taranpor: FOxHbIi dex.php?
Musnes I1. I1., (enepanbHbIA page=book&id=56101
Boponun B. B, yHuBepcuteT, 2018 7

Kyuepssenko C. B.



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2765
https://biblioclub.ru/index.php?page=book&id=429843
https://biblioclub.ru/index.php?page=book&id=232978
https://biblioclub.ru/index.php?page=book&id=570263
https://biblioclub.ru/index.php?page=book&id=601604
https://e.lanbook.com/book/168366
https://biblioclub.ru/index.php?page=book&id=68414
https://biblioclub.ru/index.php?page=book&id=457471
https://e.lanbook.com/book/110914
https://biblioclub.ru/index.php?page=book&id=429848
https://biblioclub.ru/index.php?page=book&id=117812
https://biblioclub.ru/index.php?page=book&id=428987
https://biblioclub.ru/index.php?page=book&id=561017

4.2.1 IlepeveHb TN EH3UOHHOTO H CBOOOTHO PACIPOCTPAHAEMOI0 POrPAMMHOIO0 0GecIedeHUus

KoMmiexT nuieH3HOHHOT0 B CBOOOJHO PACHPOCTPAHAEMOr0 IPOrPaMMHOTO 00ECIICUCHNS, B TOM YHCIIE OTCUCCTBEHHOTO
MPOU3BOJCTBA, KOTOPHIM 00ECIEYEH YHUBEPCHUTET:

1. Onepanmonnas cuctema Microsoft Windows (Bepcun, nmomnepxxuaemsie TY YIMK) unu oTedecTBeHHBIE OTIEPAI[HOHHEIC
cucTeMsl Ha 6a3e Linux, cOOTBeTCTByIOIMHME TPeOOBaHUSIM HH(OPMAIIMOHHOM 0€30MaCHOCTU U OAEePKUBaeMble HH(DPACTPYKTYPOH
YHUBEPCHUTETA.

2. ArtuBupyc Kacnepckoro (JinmeH3upoBaHHOE aHTHBHPYCHOE pelieHue, mpuMerseMoe B UT-nHppacTpyKType yHUBEPCUTETA).
3. Cpenctsa ceteBoit Oe3omacHocTH U pumbTparun Tpaduka SkyDNS.

4. OducHoe nmporpaMMHOe odecrieueHne cemerictBa Microsoft mnu coBmectumblii oducHsblii naket («P7-Oducy», OnlyOffice,
LibreOffice), obecnieunBaromuii paboTy ¢ TEKCTOBBIMHU JTOKYMEHTaMH, JICKTPOHHBIMHU TaOIUI[AMH, TPE3CHTAIIMAMHA B 0a30BbIMU
(hopmaramu oOMeHa.

5. Bpayseps! u cpeactsa goctyna k Beo-pecypcam (unexc.bpaysep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha padoty ¢ DMOC, 6ubnuoTeuHbIMU U 00pa30BaTEIbHBIMU OHIIAIH-TUIAT(YOPMAMH, C YCTaHOBICHHBIMU
cepruduraramu Munlludpsr PO.

6. Cpencta paboTs! ¢ apxuBaMu 1 (paitnoBoil cucteMolt (Hapumep, 7-Zip, WinRAR wmiti BecTpoeHHBIE cpecTBa ONEPalMOHHON
CHUCTEMBI).

7. CpenctBa pocMotpa U oopadotku PDF-nmokymentoB Adobe Acrobat Reader, unu Bctpoennsie cpenctea OC.

8. I'pacpmaeckmii pemaktop Paint. NET nnn ero xpoccmardopmernsie ananoru (GIMP u np).

9. Texcrossii penaktop Visual Studio Code unu coBMecTuMbIe KpocCIUIaTHOPMEHHbIE PEIICHUS ¢ OTKPBITHIM UCXOIHBIM KOJOM.

4.2.1.1 | Yuebusiit kommutekt I10 JIOIIMAH: PLM

4.2.1.2 | SIMATIC STEP 7 PROFESSIONAL

4.2.1.3 | SIMATIC WINCC COMFORT

4.2.2 IlepedyeHb npodeccHOHAIBHBIX 023 JaHHBIX 1 MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

4.2.2.1 | CripaBouHas npaBoBas cucrema Koncynsrantllimtoc

4.2.2.2 | Poccuiickue ®ypHaibl B CBOOOTHOM IOCTYIIE HAyYHOMU 37eKTpoHHON Onbmuoteka eLIBRARY.RU

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIUHBI (MOAY JISA)

5.1 O6mas xapaKkTepuCcTHKA Y4eOHBIX ayTUTOPHIA M HHBIX MOMeIIeHHit

JucrunnrHa (MOIyiIb, IPAKTUKA) PEaTU3yeTCs B YIeOHBIX ayJUTOPUAX AT IPOBEACHHS YICOHBIX 3aHATHH, OCHAIIEHHBIX
000pyI0BaHNEM U TEXHUUYECKUMH CPEICTBAMH O0yUEHHUS.

Y4eOHbIe ayANTOPHH [Isl IPOBECHUS 3aHATUH JICKIIMOHHOTO THIIA YKOMIUIEKTOBAHBI yUeOHON MEOEIbIO ¥ TEXHHIECKIMHU
CpeAcTBaMH O0Y4eHHS: MyJIbTUMEIINHHOE 000pyAOBaHUE IS IPEAOCTaBICHUS yaeOHOI nHpOpMauK ayAUTOPUH (CTallHOHAPHOE
WU TIEPEHOCHOE) U (IIPU HEOOXOIMMOCTH) 3ByKOYCHIIUBAIOIIee 000pyA0BaHNE (CTAIHOHAPHOE MITH IEPEHOCHOE).

YueGHble ayJUTOPHUH JUIsl TPOBEICHUS IPAKTHYECKUX 3aHATHH, B TOM YHCIIE CEMUHAPCKOTO THIA, IPYIIIOBBIX 1 HHANBUIYaIbHBIX
KOHCYJIBTalNi, TEKYIIEro KOHTPOIIS ¥ IPOMEKYTOYHON aTTECTAIlMN YKOMIUICKTOBAaHBI YIeOHOH MeOeNbI0 H TEXHUIECKIMHU
cpencTBamu 00yueHHs: MyJIbTUMEINIHHOE 000pyI0BaHUE (CTAMOHAPHOE WM TIEPEHOCHOE) U (IIPU HEOOXOIMMOCTH )
3ByKOyCHJIUBaro1Iee 000py1oBaHue (CTAIHOHAPHOE MU IEPEHOCHOE).

[NTomemeHue Il CAMOCTOSITEIBHOM PaOOThl OCHAIIEHO KOMIBIOTEPHOI TEXHUKOH C BO3MOXKHOCTBIO TTOJKIIIOUCHUS K CETH
"UuTepHer" U oOecrieueHNeM JI0CTyTa B IEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeNBHYIO Cpey.

AKTyallbHBIE CBEJICHUS O HAJTMYHH 000PYJOBAaHHBIX yUeOHBIX KAOMHETOB U 0OBEKTOB A IPOBEACHHS IPAKTUUECKHUX 3aHATUI
HpeJCTaBlICHbI B CIIEUAILHOM pazjeie «CeaeHus 00 00pa3oBaTeIbHOIM OpraHu3aumy OQUIMAIBLHOTO caliTa YHHBEPCUTETA.

5.2 TlepeyeHb cienUATU3UPOBAHHBIX AyTUTOPHIi, OCHAIIIEHHBIX JIA00PATOPHBIM 000PYI0BAHUEM (3AMOJIHAETCH MPH
He00X0IMMOCTH)

Ayn. Ne Hasuauenne OcHaleHnue

Jlabopatopust

ABTOMaTH3MPOBAaHHBIX CHCTEM
YIpPaBICHUsT MO3BOJIIET ~ pelIaTh
BECh KOMIUIEKC 3ajad ITOJTrOTOBKU
CHEHUATNCTOB II0 aBTOMAaTHU3aINU
HETIPEPBIBHBIX ~ TEXHOJOTHYECKUX
HPOIIECCOB u npousBoJcTB. | Pabodee mecTo mpemonaBatens B COCTaBe CTOJN, CTyJ, TymMOa, KOMIBIOTED.
OOyuaromuecss MOryT BBINONHUTS | [ToTomounas moBopoTHas kamepa. JlokyMeHT-kamepa. 3BykoBas cucrema. 10
BeCh HaboOp JeHCTBUH, KOTOpbIe | cTeHnoB ¢ KoHTpoiuiepamMu ACY: Siemens, Schneider Electric, DirectLOGIC,

412 BXOAT B 00s3aHHOCTH ciecapsi mo | OBEH, Mitsubishi u T.1. Kaxaplii cTeHI ¢ ynpaBisSIONIMM KOMIIBIOTEPOM
PEMOHTY u 00CITykKMBaHHUIO | (aBTOMAaTH3UPOBaHHEIM pabounM MectoM (APM), maHensio omeparopa u
nosieBoro yposHs ACY. CIELMATH3UPOBAHHBIM IIPOrPaMMHBIM 00eCIIEYEHHEM.

OO6yuatomuecs MOTYT
TIPOHU3BOTUTH cOopKy
MEKTPHIECKUX cxeM
HOAKITIOYEHHS JaTYHKOB u

o0opy/oBaHHS K KOHTpOJUIEpaM,
BBICTPaWBaTh PA3UYHBIC CXEMBI




CETEBOro oOMeHa MEXTY
000pyIOBaHUEM, CTPOUTH MOJEIH
peaTbHBIX pacrnpeneneHHbIX
ACVYTII MPEANPUATHHA.
OcyniectBisieTcss  00y4eHUE €O
CIIO’KHBIM TEXHOJIOTMYECKUM
mporeccoM ¢ nomombio 3D u
MaTeMaTHYECKHX  MOJeNeld  Tpex
TEXHOJIOTHYECKUX MIPOIIECCOB
HENPEPHIBHBIX MPOU3BOJICTB.

VYuebHas ayIuTopus TUTSL
IIPOBEICHUS 3aHATHH | Y4eOHble MecTa, OOOpYJOBaHHbIC OJOYHON MeOeNbl0 ¢ PacloOKECHHEM
JNEKIMOHHOTO ¥ CeMHHAapcKoro | amdurearpom. Pabodyee mMecTo mpemnojaBartelisi B COCTaBe CTOJ, CTYJ, TyMOa,
TUTA, KypCOBOTO MPOEKTHPOBaHU | TpUOyHKAa, KOMIBIOTEp TpenojaBaTeNss ¢  JOCTYIOM B  HMHTEpHET,
(BBITIOJIHEHUSI KYpPCOBBIX paboT), | MHTEpaKTHBHAS JOCKA C MPOEKTOpOM. MOTOpHU30BaHHKIH 3kpaH [loTosmouHbie
TPYNIIOBBIX W WHAWBUAYAIBHBIX | TOBOPOTHBIC KaMepbl. JlokymeHT-kaMepa. HacTonbHbIH MUKPOQOH. 3BYKOBas
KOHCYJIbTAIIHH, TEKyIIEeTo | cucteMa. MapkepHas JoCKa.

KOHTPOJISL U IPOMEKYTOYHOM
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Yuebuble MecTa (CTONBI M CcTyJbs). Pabouee MecTo mpemnopaBaTessi B COCTaBe
CTOJI, CTyN. ABTOMAaTH3MpPOBaHHBIE pabodme MecTa CTYISHTOB M MH)XCHEpHas
crannusg Ha Oase IIK, oObemuuennbie nokaapHOM cerhio. [IK SUMSUNG
S24E650PLi 5-6400/HDD 1TB 128 I'6. Kommnekce TEACHTOUCH 3.0 84"
UHD. Jla6opatopusiii crenn Nel: «MccienoBaHue aCMHXPOHHOTO YaCTOTHO-
peryJInpyemMoro 3JIEKTPOIIPHUBOIAY. JlabopatopHbrit CTEH] No2:
«HccnenoBaHne CHHXPOHHOTO 3MEKTponpuBona». JlabopatopHsiit crenn Ne3:
«HMccnenoBane CHHXPOHHOIO 3JEKTPONPUBOJA C OJEKTPOABUTATENIEM C
MIOCTOSIHHBIME  MarHuTamm». JlaGopartopusrii crenn Ned: «MccmemoBanue
JNMEKTPONPHBOA  IOCTOSHHOTO  Toka». JlaboparopHeri  creHm — NoS:
«HccnenoBanne BBICOKOBOJIBTHOTO AJIEKTPONpHBOAa». JlabopaTopHblii cTeHn
Ne6: «MccnenoBanue MeETOAOB BUOPAIIMOHHOTO KOHTPOJS M MOHHUTOpPHUHIA
MamH W obopynoBaHus». Jlabopatopueri creHn Ne7: «MccnenoBanue
ACHUHXPOHHOI'O0 4acTOTHO-PEryJIHPYEMOro 3JIeKTponpusoia. IlpumeHeHue».
JlaGoparopnsrii crena: «lllkad nmpeoOpazoBateneii yactoTely. JlaGopaTopHsbIit
crenn:  «MccrmemoBaHWe — CHCTEMBI  BOJOCHAOXKEHHS € YacTOTHO-
peryiIMpyeMbIM — JNCKTPOIPHBOIOM  HACOCHOTO  arperata Ha  0Oase
obopynoBanus Danfoss». Ocuwmnorpagsr RIGOL DS1054Z, Knemwm
tokoBble UNI-T UT208, Mynstumerpst UNI-T UT71C 1000B 10A TRU.

Jlabopatopus
ABTOMATH3UPOBAHHOTO
ANEKTPOIPHBOIA obecrieunBaeT
BBITIOJTHCHHE TpeboBaHU K
MPAaKTHYECKOMY  OOYYEHHIO IO
JUCIUILITHHAM, U3yYaroIIM
HAJIAJKy u 9KCIUTyaTalUIo
ANIEKTPOTIPHBOIOB pabOYMX MAIIUH
M TEXHOJOTHYCCKHX KOMIUIEKCOB
COTJIACHO COJCPIKAHHIO OCHOBHBIX
00pa3oBaTeIbHBIX OPOrpaMM IO
BCEM HAIPABIICHUSAM IOATOTOBKU B
TY VYI'MK B coorBercTBUH C
oI'oC BO

J1204

Jlabopatopust cucrem yuera u|Pabouee MecTo mpermonmaBarens B cocTaBe CTOJN, CTyl, TymOa. Kommbrorep
KayecTBa JJIEKTPUYECKOM BHEpruM |IpemnojasaTenss ¢ JAOCTYIOM B UHTEpHET, uHTepakTuBHas LCD-nanens.
MO3BOJISIET  O0ecleunTh MOJHBIN | MOTOpU30BaHHBIA 3KpaH C MOTOJOYHBIM NpoekTopoM. IloTonounas kamepa.
LUK J1a00paTOpHBIX 3aHATHH 1O | [lokyMeHT-Kamepa. HacronmbHblit  MukpodoH. 3ByKOBas ~ CHCTEMA.
MOJIETTMPOBAHUIO H  OTpaboTke | ABTOMaTH3MpOBaHHEIE paboure MecTa CTYICHTOB M MHXXCHEpHAs CTAHIWS Ha
HaBBIKOB peIIeHHs 3amad yderTa | 6aze IIK, oObe1MHEHHbIE IOKATBHON CETHIO.

MOHHUTOPHHTa notpebnenus | Crenn Nel «MccnegoBaHne TEXHMYECKMX M MIPOTPAMMHBIX — CPEICTB
SNEKTPUIECKON SHEPTHH B CHCTEME | aBTOMAaTH3UPOBAHHBIX CHCTEM ydYeTa »JJCKTPOSHEPTHH» B  CIIEAYIONIEM
ACKYD ( ACTYD), ee | cocTaBe: aBTOMATH3MpOBaHHOE pabouee Mecto creHma Nel, ycrpoiicTBo
TUTAHUPOBAHUS B ycnoBusxX | coopa u nepenaun ganHeix RTU-325, ycrpoiicTBo cbopa u nepegayn JaHHbBIX
onToBoro pbiHka, ontuMusanuu | OKOM-3000T, npeobpasoBarens wuHTepdeiicoB Moxa NPort I[AS5230A,
AIIEKTPOTIOTPEOICHUS CYETYNKH DJIEKTPOSHEPrHH, ImpeobpazoBarens wuHTepdeiica Moxa UPort
IpeANpUsATUs], OLEHKH mapaMeTpos |1150.

KagecTBa snekTpudeckoi sHepruu | Ctenn Ne2 «lccnemoBaHue KadecTBa AIEKTPUYECKONW DHEPTMU B CHCTEMAx
Ha MIPOMBIIJICHHBIX | 9JICKTpOCHAOKEHM ~ OOINero  Ha3HA4YeHHS» B CIEOYIOMIEM  COCTaBe:
HPEATIPUATHSX, 0TpaboTKH | aBTOMaTU3UPOBAaHHOE pabodee MecTo cTeHma Ne2, CUeTYHK-U3MEpHTEIb
JIeHCTBUM repcoHaia 10 | MOKa3aTedeil KadecTBa ODJEKTPHUUECKOW oSHepruu Binom3, KoHTpoiuiep
pazpaboTaHHOMY cueHaputo | mpucoeanHennst Aris C304, aHanu3aTtop KadecTBa SJIEKTPHUYECKOH 3HEPruu
penieHus npou3BoacTBeHHBIX | Fluke-43511, Ananu3zarop kadectBa snekTpuueckonn sueprum Pecypc-UFm?20-
3a7ad. 4252-5-100-1000. Kommnexc TEACHTOUCH 3.0 84" UHD.
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6. METOIUYECKHUE YKA3AHUA 1)1 OBYYAIOINUXCSA 11O OCBOEHUIO IMCIITUITIJIMHBI (MO Y JIS)

Meroandeckue yKa3aHHs s 00YJaIOMINXCs IT0 OCBOSHHIO TUCTIUTUTIHEL

- Uzyuenne paboueil mporpaMMbl AUCIATLTHHEL

- O6s3aTenbHas MOATOTOBKA K MPAKTUYECKUM 3aHITHSIM.

- N3y4yeHue oCHOBHOH U AOIOJIHUTENBHOM JIUTEPATYPhl, UHTEPHET-MCTOUHUKOB.
- BemmosnHeHMe Bcex BUIOB CAMOCTOSITEIIEHOI PaOOTHI.

3(1)(1)€KTI/IBHOG OCBOCHHEC AUCHUIUIMHBI IMTPEAIOJIAaracT peryjaapHOC MMOCCHICHUE BCEX BUAOB ay AUTOPHBIX 3aHHTHﬁ, BBIIIOJTHCHHUEC
IJIaHa CaMOCTOSATEILHOMN pa6OTBI B ITIOJIHOM 00BEME 1 MPOXOXKACHUC aTTECCTAlU B COOTBETCTBHUU C KAJICHAAPHBIM y‘{e6HBIM




rpauKOM.

CTyIeHTY PEeKOMEHYETCs] 03HAKOMHTBCS CO CITUCKOM OCHOBHOM M JTOIOJTHUTENBHOM JInTepatypsl. JlocTyn K HHpOpMAMOHHBIM
pecypcaM OHOIMOTEKH M HH()OPMAITMOHHO-CIIPABOYHBIM CHcTeMaM ceTH "IHTepHeT" opraHu30BaH B YHTAJIHHOM 3aJie OHOIHOTEKN
co crannoHapHbeIX [I9BM, mm6o ¢ imaroro [I19BM (HoyTOyKa, MITaHIIETHOTO KOMITBIOTEPA MM HHOTO MOOMIIBHOTO yCTPOHCTBA)
HOCPeCTBOM GECIIPOBOAHOIO AOCTYIA IIPU AKTUBALMU WHIUBUYaJIbHON yUETHOH 3aIiCH.

[Tonp30BanNEe HHPOPMALIMOHHBIMH PECYpCaMU PACIIHPSIET BO3MOKHOCTH OCBOCHHSI TEOPETHUECKOTO Kypca, BHITTOIHEHUS
CaMOCTOSITEIEHOH paboTHI.

IIpakTHueckne 3aHATUS BKIIOYAIOT B ce0sl OCBOCHUE JEHCTBUH, 00CyXKI€HHE TPOOIEM IT0 OCHOBHEIM pa3zielaM Kypca U
HaIpaBJICHbI

Ha yriTyOJIeHHe H3yYSHHOT'0 TEOPETHIECKOT0 MaTepHaa H Ha IPHOOpEeTCHNEe YMEHHI W HaBBIKOB.

CamocrosTenbHas paboTa CTy/ICHTOB BKIIFOUAeT OCBOCHHE TEOPETHIECKOTO MaTepraa, TIOATOTOBKY K BEITOTHEHHIO 3a1aHHIH
NPaKTHYECKUX 3aHATHH, 1 OATOTOBKY K ATTECTALUH.

MeroandyecKkue peKOMEH IAINH [0 OPTraHu3aIuy 00pa30BaTEIBHOTO MPOoIiecca I 00yUYCHUS] HHBAIUIOB U JIUII C OTPAHHICHHBIMA
BO3MOKHOCTSIMH 3I0POBbSI

IIpu HE0OXOAUMOCTH TIPOrpaMMa IUCIMILTUHEI MOXKET OBITh aJallTUPOBAHA /ISl MHKIIFO3UBHOTO O0YUCHHUST HHBAIHIOB H JIUI] C
OrpaHMYEHHBIMU BO3MOKHOCTSIMH 3[[0POBbBSI C YUETOM OCOOEHHOCTEH UX IMCUXO()HU3UUECKOTO Pa3BUTHS, HHIUBHUIYATBHBIX
BO3MOKHOCTCH U HEOOXOIUMBIX CIICIHAIBHBIX YCIIOBUHM UX 00yUCHHS.

[Ipu HaNMUYUU B TPYIIE CTYACHTOB C OTPaHMYCHHBIMH BO3MOKHOCTSIMH 3I0POBbsI BO3MOYKHO HCIIONIb30BATh aJalTHBHBIC
TEXHOJIOTHH.

JIJ1st CTYIEHTOB C OTPaHMYCHHBIM CITyXOM:

- UCIIOJIb30BAHKE PA3HOOOPA3HBIX JUIAKTHYCCKUX MATCPUAIOB (KAPTOYKH, PHCYHKH, TUCBMCHHOE OIMCAHUE, CXEMBI U T.II.) KaK
MTOMOIIb IS MIOHUMAaHHUS U PEeLISHHs TTOCTaBJICHHOM 3aa4H;

- HCIIOJIL30BAaHKE BUIEOMATEPUAIIOB, KOTOPBIE JAF0T BO3MOKHOCTD IIOHSTH TEMY 3aHSTHS U OCYIIECCTBHTH KOMMYHHUKATHBHbIE
JIEUCTBHS,

- BBIIIOJIHEHHE MPOCKTHBIX 33IaHHUM 110 U3y4aeMbIM TEMaM.

JIJis CTyIEHTOB ¢ OTPpaHUYCHHBIM 3pECHHEM:

- UCTIOJIb30BaHKe (PHUITBMOB C BO3MOYKHOCTBIO BOCIIPUSITHS Ha CIIyX TaBAaEMOM B HUX HH()OPMAITHH TSI TOCIIEIYIOIIEro ee
00CyXIeHUS;

- HCIIOJIb30BaHKE ayTUOMATEPHAIOB [0 U3yYaeMbIM TeMaM, UMCIOLIUMCS Ha Kadepe;

- HHIMBHIYAJIbHOE OOIIIEHHUE C MPEroaaBaTeieM Mo U3y4aeMOMY MaTepHrany;

- TBOPYECKHUE 3aaHHs [I0 M3YYaCMbIM TEMaM WIIU 110 THIHOMY KEITaHHIO C YYETOM HHTEPECOB 00y4aeMoro.




