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Pabouas nporpamma

OCHOBBI ABTOMATH3ALMH nmpoueccon 06p360TKl/I METAJJIOB 1aBJICHUEM

Pazpaborana B coorBetcTBuu ¢ OC BO:

CaMOoCTOATENBHO yCTaHABIMBAEMBIH 00pa3oBaTeNbHBII CTaHAAPT BhICIIEro 00pazoBaHus deepanbHOE TOCYAaPCTBEHHOE
ABTOHOMHOE 00pa30BaTeNbHOE YIPEKICHNE BRICIIEro 00pazoBanus «HarrmoHamsHEIN HeCIe0BaTeIbCKHI TEXHOIOTHIECKHI
yruBepcuret « MUCuCy» o HanpasireHuro oarotoskn 22.03.02 Metamryprus (ypoBeHb OakanaBpuata) (mpukas ot 02.12.2015 r. Ne
602 0.8.)

CocraBlieHa HA OCHOBaHHH y4eOHOTO IUIaHA!

22.03.02 Meramnyprusi, OM-18 30.plx O6paboTka MeTaIIOB JaBJIeHUEM, YTBEpKIEHHOro YdueHbsM coBeToM BO HUTY "MUCuC"
28.02.2018, mporokomn Ne 5-18
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TexXHOJOrHH U 000pPYI0BaHNS 06PAGOTKH METAIOB JaBJIeHHEM

Iporokon ot 29.06.2020 r., Nel10

3aB. kadenpoii [Ipod. Camyces C.B.



1. HEJIN 1 3AJAYU OCBOEHUA

1.1|Llexs TUCIUTITHHEI — U3y9eHUE TEOPUH, KOHCTPYKI[IH H IIPUHITAIIOB PA0OTHI 3IEMEHTOB aBTOMaTHYECKIX CHCTEM, METO/I0B
IOCTPOEHUS MATEMATUUECKUX U 3HAKOBBIX MOZENIE aBTOMaTHYECKOIO YIPABICHUS, UX CHHTE3a U aHAIIN3A.

1.2|AucuuminHa BKITIOYaeT B cedsl 1Ba B3aMMOCBS3aHHBIX OJIOKa: OCHOBHBIE TTOJIOKEHHS TEOPHU M TEXHUKH aBTOMaTHIECKOTO
YIpaBJIeHUs], SJIEMEHTHI U YCTPOICTBAa aBTOMATHYECKUX CUCTEM.

1.3(OcHoBHas 3aga4a mepBoro 6;10ka — 03HAKOMIICHHE CTYACHTOB C OCHOBOIIOJIATAIOIINMHI BOIPOCAMHU TEOPHU
ABTOMATHYECKOTO YIIPABJICHHUSI HEPEPHIBHBIX U JUCKPETHBIX CHCTEM.

1.4(B 3amauy BTOporo 6;10ka BXOAUT O3HAKOMIICHHE C (DYHKI[HOHAIBHBIMH IEMEHTAMH TEXHHYECKUX CUCTEM, IPHHIUIAMH HX
paboThI U XapaKTEPUCTUKAMHU.

2. MECTO B CTPYKTYPE OBPA30BATEJILHOM ITPOT'PAMMBI

Huxin (pazgen) OIT: |Bl .B.JIB.06

2.1|TpeGoBaHust K NpeABAPHUTEILHON NOAT0TOBKE 00y4aloLIerocs:

2.1.1]O6opynoBaHKE METAITYPrUYECKUX LIEXOB

2.1.2|MopenupoBaHue MpoIeccoB U 00bEKTOB B METAJUTYPTUU

2.1.3|2nexTpoobopyn0BaHHE METAJUTYPTUUECKUX 1IEXOB

2.1.4|MartemaTuka

2.1.5|OneKTpoTeXHUKA U 3JIEKTPOHUKA

2.1.6|duzuka

2.2| {ucuMnianHbl (MOLYJIHM) M NPAKTUKH, ISl KOTOPbIX 0CBOCHUE JAHHOM JUCHUMILUIMHBI (MOAYJ/Is]) HEOOXO0IUMO KaK
npealIecTBYIONIEE:

2.2.1|lloaroroBka K mporenype 3aiuTel 1 npoieaypa 3amutsl BKP

3. PE3YJIBTATBI OBYYEHUWA IO JUCIUIUVIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMH
KOMIIETEHIIMAMMX

ITK-3.1: cnocodHOCTH OCYIIEeCTBIATH U KOPPEKTHPOBATH TEXHOJIOTHYeCKHe Npouecchl B METAJLUIYPruu U
MaTepuaoo0padoTke

3HaTh:

[1K-3.1-31 OcHOBHBIE PUHIUIIBI TOCTPOSHHS CUCTEM aBTOMATH3AIINN

YMmeTh:

ITK-3.1-Y1 CocraBisaTh (HYHKINOHATHHBIE CXEMbI CHCTEM aBTOMATHYECKOTO YIPABICHHUS TEXHOIOTMIECKUMHU MAIIHHAMH U
niporeccamu OM/]

Baagern:

[1K-3.1-B1 MeTonukamu MaTeMaTH4eCKOro OIMCaHUsl CUCTEM aBTOMATHKH 000pyaoBaHus KomruiekcoB OM/]

4. CTPYKTYPA U COJAEPKXAHUE

Kon HaumenoBanmue pasnesioB u TeM /Buj 3anaTusi/| Cemectp /| Yaco | Komneren- |JIluteparypa u| Ilpumeuyanue
3aHSATUS Kype 110 3J1. pecypchl

Pazpnen 1. ABTomaTu3zanusi npou3BoOJCTBA.
OCHOBHbIE TIOHSITHSI U ONpe/IeSIeHHsI

1.1 OO01Me MOHATHS ABTOMATU3AI[HH TP OM3BOCTBA. 10 0,5 TIK-3.1 JI1.2 JI1.3 J12.2
Knaccuguxanust aBTOMaTHIECKUX CUCTEM IO
(yHKIMOHAIBHOMY Ha3Ha4eHMIO. [IprHIMIbI 1
OCHOBBI IIOCTPOEHMS CHCTEM aBTOMAaTUYECKOTO
yipasieHus. @yHKIHMOHAIbHAS CXeMa CHCTEMBI
ABTOMATHYECKOT0 ynpaieHus. OCHOBHbIE BHbI
ynpasieHus. OCHOBHbIE TEXHUUECKHE
TpeOoBaHusl, IPEbABIAEMbIE K CUCTEMaM
ympasnenus. /JIex/

1.2 IToctpoeHue GyHKIMOHAIBHBIX CXEM CUCTEM 10 4 IK-3.1 J1.1J11.3
ympasnenus /I1p/

1.3 [IpopaboTka JEeKIMOHHOTO MaTepuaa 10 26 IK-3.1  [JI1.1 JI1.2 JI1.3
TOJITOTOBKA K BHIITOJHEHHIO U 3aIIUTE JOMAITHIX 2.2

Pa3nen 2. MeToabl MATEMATHYECKOT0
ONUCAHNS HENPEPbIBHBIX CHCTEM
aBTOMATHYECKOr0 YIPaBJICHHUSA




2.1 OCHOBHEIE CIIOCOOBI MATEMATHYECKOI'O OIMMCAHUS. 10 0,5 TIK-3.1 JI1.1 JI1.3
JlnHamMudeckoe 3B€HO U er0 OCHOBHBIE
XapaKTepUCTHKH. THITIOBbIE TMHAMUYECKUE 3BEHBSL.

CTpyKTypHBIE IPe00pa30BaHHUsI CIIOKHBIX CHCTEM
ynpasienust /Jlex/

2.2 Pacuer nepenarounbix GyHKImi 3aMKHYTHIX CAY 10 4 TIK-3.1 JIT.1J11.3
Mp/

23 OmnpeneneHne nepeaaTOYHbIX GYHKINN CHCTEMBI 10 2 TIK-3.1 JI1.1J11.3
ABTOMAaTHYECKOTo ynpasieHus /Jla6/

2.4 Pacuer nuHamuueckux xapakrepuctuk /IIp/ 10 2 TIK-3.1 JI.1J11.3

2.5 [IpopaboTka JEKIMOHHOIO MaTepraia, MaTepruaoB 10 32 TIK-3.1 JI1.1J11.3
MPAKTHIECKHUX 3aHITHH, TIOATOTOBKA K BBHITIOJIHEHHIO
U 3aITe JTaOOPaTOPHBIX PabOT, BBIMOTHEHHE
noMaiHux padot /Cp/

Paznen 3. AHa/IM3 yCTOIYMBOCTH HellpepbIBHBIX
cucTeM

3.1 INonste 06 ycTOIHYMBOCTH aBTOMAaTUYECKUX CUCTEM 10 0,5 IK-3.1 J1.1J11.3
ynpasieHus. Anredpandeckue KpuTepuu
YCTOHYUBOCTH. YaCTOTHBIE KPUTEPHU YCTOWIMBOCTH
/JTex/

3.2 Ornenka ycroitunBoctit CAY 1o anredpandeckum 10 2 TIK-3.1 JIT.1 JI1.3
kpurepusM. Ornenka ycroiunoctu CAY no
YaCTOTHBIM KpuTepusiM. /T1p/

33 Ormpenenenue yCTOMIMBOCTH 3aJaHHON CHCTEMBI 10 2 TIK-3.1 JIT.1J11.3
aBTOMAaTHYECKOTO ynpasienus /J1ad/

34 HanexxHOCTh M Ka4ecTBO pabOTy TEXHUYECKUX 10 2 TIK-3.1 JIT.1J11.3
cpenctB CAY.. Pacuer moka3zareneii kauecTBa B
nepexonHoM mpouecce /TIp/

35 [MpopaboTka JEKIMOHHOTO MaTepUaa, MaTepruaioB 10 30 TIK-3.1 JI1.1J11.3
NPaKTUYECKHUX 3aHATHUI, TIOATOTOBKA K BBHIIIOJIHEHHIO
1 3aI1UTe J1a00paTOPHBIX paOOT, BHITOTHEHUE
noMaiHux padot /Cp/

Pa3nen 4. Texunyeckue cpecTBa aBTOMaTH3AIUU

4.1 Kiraccuduxarys cpencTs aBTOMaTH3aLMH. 10 0,5 IIK-3.1 J1.3J12.1
DIEeKTpOMEXaHMYECKHE CPEACTBA aBTOMATH3AIHH. 2.2
Y cunurenbHO-1peoOpa3oBaTenbHbIC JIEMEHThI €]
CHCTEM aBTOMATHUYECKOTO YIPaBICHHSI.

MUKpOIPOIECCOPHBIE PETYIIATOPHL. JJaTanku
MapaMeTPOB TEXHOJIOTHIECKOro npouecca /JIex/

4.2 W3mepurtenbHble 1IN TeHEpaTOPHBIX U 10 2 TIK-3.1 J1.3J12.1
napamMeTpHUYECKUX U3MEPUTEITBHBIX 21
npeodpazosareneii /TIp/

43 IIpopaboTka JEKIMOHHOTO MaTepraia, MaTeprUaoB 10 30 TIK-3.1 JI1.3J12.1
MIPAKTUYECKUX 3aHATUH, IO OTOBKA K BBIITOJHEHHIO €|
1 3aIIUTe J1a00paTOPHBIX pa0oT, BHITOTHEHUE
nmoMmaiiHux padot /Cp/

Kontpons 10 4 MK-3.1 J1.1J11.2
J1.3J12.1
J2.2
31
5. ®OH1 OHEHOYHBIX MATEPHUAJIOB (ITPNJIOKEHUE)
6. YAEBHO-METOANYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemasi iureparypa
6.1.1. OcHoBHas1 JiuTEpPaTypa
ABTOpBI, COCTABHTEIH 3arnaBue bubnunoreka W3natenscTBO, TOX
JI1.1 |Ky3emun A.B., Teopus cucrem OJEKTPOHHBIH KaTajior Crapsiit Ockon THT, 2009

Cxuprangze A.I.
y4eOHHK

ABTOMATUYCCKOI'O YIIPABJICHUS :




J11.2

ABTOMaTH3aIUsA
TEXHOJIOTHIECKUX TIPOIIECCOB U
TIPOM3BO/ICTB: Y4COHUK

Cxuptinamze AL,
denoroB A.B.,
Xomuenko B.T'.

OJeKTPOHHBIN KaTajuior

Mocksa Abpuc, 2012

0o0yJaroImumxcs

JI1.3  |B.IO. lllummapes ABTOMaTHKA: Y4COHUK DNEeKTPOHHBIA KaTAJIOT Mocksa FOpaii, 2018
6.1.2. lononHuTeILHAS JUTEPATypa
ABTOpBI, COCTaBUTENN 3arnasue bubnnoTeka W3narenbcTBO, roj
JI2.1 |Konocos O.C. TexHHYeCKHe cpeicTBa DNEKTPOHHBII KaTaJIor Mocksa FOpaiit, 2017
aBTOMATH3ALMU U yIPaBICHUS:
yueOHHK
JI2.2  |HIummapes B.IO. ABTOMaTH3aLUs DJeKTpOHHBIN KaTanor Mocksa WU3a-kuii neHtp
MPOU3BOCTBEHHBIX MPOLECCOB "Axanemus", 2007
B MAIIMHOCTPOCHUH: YICOHUK
6.2. [lepeuens pecypcoB HH(OPMALIMOHHO-TEJIEKOMMYHUKAMOHHOI ceTn «IHTepHeT»
31 |O0O0O HAYYHASA DJIEKTPOHHAS BUBJIMOTEKA  |https://elibrary.ru/item.asp?id=26880337
6.3 IlepeyeHb JIMIEH3HOHHOTO IPOIPAMMHOI0 00ecneYeHust
IL.1 |Windows 7 Professional
I1.2 |Microsoft Office 2007
I1.3 |aatuBupycHoe I1O Dr.Web
1.4 |[MS Teams
.5 |MathCad
1.6 |LMS Canvas
6.4. Ilepeuyenb MHPOPMAIUOHHBIX CIIPABOYHBIX CUCTEM M NPodecCHOHATBHBIX 023 JaHHBIX
n.1 |000 HAYUHAS DJIEKTPOHHASI BUBJIMOTEKA - https://elibrary.ru
N2 |Onexrponnas oudbnmoreunas cucrema (3bC) — «YHUBepcuTeTcKas oudmuoreka onnaitny» - http:/biblioclub.ru
7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasnauenue OcHarenue
4 OCHOBBI ~ aBTOMATH3alMM  IIPOLECCOB|IOCKA KIIacCHYecKas, JOCKa MHTEPaKTHUBHAs, KOMIIBIOTED C
00pabOTKU METAJLIOB JJABJIEHUEM nocrynoM k cetd "HMurteprer” (1 mr.), mpoektop (1 mr.),
skpaH (1 mrT.), pabouee mecto npemnogasaresns, croi (16 mr.),
ctyn (32 wr.)
I[IO:Windows 7 Professional, Microsoft Office 2007,
antuBupycHoe [IO Dr.Web, MS Teams, Visual Studio,
KOMILTEKT TEMAaTUUECKHUX MPE3CHTALUH
29 OCHOBBI ~ aBTOMATH3alMM  TPOIECCOB|IIOMEIIEHHE Ui  XpaHEeHHs W NpO(QUIaKTHIECKOTO
00pabOTKH METAIIIOB JABICHUEM o0CITy)KMBaHUS y9e0HOr0 000pyIOBAHHS
11 OCHOBBI ~ aBTOMATH3allMM  TPOIECCOB|IOCKa KiIaccH4ecKas, KOMMBIOTEP C JOCTYIIOM K CETH
00pabOTKH METAIIOB JIAaBJICHHEM "Nutepuer” (16 mir.), mpoekTop, 3KpaH, padouyee MecTo
npenogasarens, croi (16 wr.), cryn (32 mr.)
I1IO:Windows 7 Professional, Microsoft Office 2007,
MathCad, antuBupycuoe 10 Dr.Web, MS Teams, Visual
Studio. KOMIIIEKT TeMAaTHYECKUX DE3EHTAINI
46 Aynmutopusi A7 CaMOCTOSITEIBHOM padoThI

JIOCKa KJIaCCHYeCKas, KOMIIBIOTEp C MOCTYIOM K CETH
"Watepuer” (16 mr.), mpoekrop (1 wr.), 3kpan (1 mr.),
pabouee mecto npernoaaBatens, ctoi (16 mrT.), ety (32 mT.)
ITIO:Windows 7 Professional, Microsoft Office 2007,
Kommnac, antuBupycuoe IO Dr.Web, MS Teams, Visual
Studio

8. METOAUYECKHE YKA3AHUA

JUIST OBYYAIOIAXCST

Becb Kypc paszieneH Ha caMOCTOSITENbHBIE B3aUMOCBSI3aHHbIE 4aCTH, T.€. UMEET MOAYJIbHOE OCTpoeHue. Pa3puTue
CaMOCTOSTEIBHOCTU 00YUarOLIUXCS TOCTUTAETCsl MHAUBH Tyallu3alueil JoMalllHUX 3a1aHUi, OTYETOB 110 J1a00paTOpHBIM paboram,
3aj1a4 ¥ BOIIPOCOB TSI BHYTPHCEMECTPOBOTO KOHTPOJIS 3HAHUH. DTO 0becneunBaeTcsi METOANIECKUMH pa3paboTKaMH, CYIIECTBEHHO
MOBBIMIAIOMIMH 3 (HEKTHBHOCTH CAMOCTOSATEIIFHON paOOTHI CTYACHTOB.
Jlex1uy poOBOASITCS € UCIOJIb30BAHUEM MYJIBTUMEAUMHBIX TEXHOIOI Uil B ClIEIIMAIbHO 000PYL0BaHHBIX ay[UTOPUSX, IPU 3TOM
JIEKIMOHHEIN MaTepHall IEMOHCTPHPYETCS C HCIIOIb30BaHNEM Tpadudaeckoro penakropa Power Point.

Ha npakTuyeckux 3aHATHAX U IIPU BBIIOIHEHUU JOMAIIHUX 3aHATUH 0CBAaMBAIOTCSA KaK KJIACCHUYECKUE METObI PELLCHUS 3a/1a4, TaK U C
HCIOJIF30BAaHNEM MAKETOB NPHUKIANHBIX IPorpaMM. Takas BOSMOXXHOCTh 00€CIICUNBACTCS PAIIMOHAIBHBIM HCIIONB30BaHUEM BPEMEHH
IIPU NIPOBEACHHH JIEKIUH U IPAKTUYECKUX 3aHATHH C IIUPOKUM IIPUBICYEHUEM MYIIbTUMEIUNHON TEXHUKH, U COBPEMEHHBIX NTAKETOB
IPHUKIIAHBIX IPOrpaMM, a Takke (OpMHUPOBaHHEM TPeOOBAHMI K MOATOTOBKE CTYACHTOB 110 MPEIISCTBYIONIIM JUCIHAIITHHAM



https://elibrary.ru/item.asp?id=26880337
https://elibrary.ru/
http://biblioclub.ru/

(Marematuka, nHoOpMaTHKa, pu3uka u ap.) OTaenbHbIe yaeOHbIEe BOPOCH! BEIHOCATCSA HA CAMOCTOSATENBHYIO IIPOPadOTKY
KOHTPOJIMPYIOTCS IOCPEACTBOM TEKyILEH aTTecTanuy. IIpyu 3TOM OpraHu3yroTCs IpYIIOBbIE U HHIAUBUIYaIbHbIE KOHCYIbTALUU.

MeTtonuueckue ykazaHus K o) OpMIICHHIO JOMAIIIHUAX pa0oT 1 J1a00paTOPHBIX pabOThI TPUBEACHBI B METOAUYECKOM Tocoouu - Ne105
IMpaBuiia ohopMIICHHS MHCHMEHHBIX PAa00OT MEPONPUSITHI TEKYILEro KOHTPOIISI yCIIEBAEMOCTH, [IPOMEKYTOUHO# aTTecTannu (3a1aHuit
KOHTPOJISI CAMOCTOSITENBHOM pabOThI CTYACHTOB, OTYECTOB IO IIPAKTHKAM, KYPCOBBIX PAOOT/IPOEKTOB, HAYIHO- HCCICAOBATEIBCKHIX
pabor) - Beikca 2020r http://elibrary.misis.ru/action.php? kt path_info=ktcore.SecViewPlugin.actions.document& fDocument
1d=12459 (HTb MUCuC)
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