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paspabotana B cootBercTBrM ¢ PI'OC BO:

DenepalbHbIN TOCYapCTBEHHBIH 00pa30BaTeNIbHbBIM CTAHIAPT BHICIIETO0 00pa30BaHus - OakagaBpHaT MO HAPABICHHUIO [TOrOTOBKU
15.03.04 ABroMaTH3anus TEXHOJIOTHYECKUX MPOIIECCOB U MPOU3BOJCTB (Mprka3 MunoopHayku Poccun ot 09.08.2021 r. Ne 730)

COCTaBIICHAa Ha OCHOBAHUH yICOHOTO IIaHa!
15.03.04 ABromaTu3anusi TEXHOJIOTHYECKUX MPOILIECCOB U MTPOU3BOACTB
YTBEPkJACHHOTO YUEHBIM coBeTOM By3a oT 20.10.2021 mporokomn Ne 11.

Pabouas nporpamMma omoOpeHa Ha 3aceaHIN Kadeapsl

MEXAaHUKHU U AaBTOMATU3AIMH TEXHOJOINMYECKUX ITPOIECCOB U MPOU3BO/ICTB

[Iporoxon meroanueckoro coera yanusepcutera ot 18.10.2021 r. Ne 6
3aB. kadenpoi u.o. 3aB. kadeapoil kaua. Gus.-Mat. HayK, Xyaskos [1.IO.



1. LIEJTA OCBOEHUS JUCHUILIAHBI (MOIY.JIS)

INomy4enne xommeTeHIMH B B cepe MOJACTUPOBAHUS TEXHOJIOTHIECKUX IIPOIIECCOB MPH pa3paboTKe U CO3MaHUH
ABTOMATU3UPOBAHHBIX CUCTEM YIPABICHUS.

1.1 3agaumn

- 03HAKOMJICHUE C OCHOBHBIMU IIPUHLIMIIAMH IPUMEHEHHUS MAaTEMaTHYECKUX METOJOB U MOJIEIIEH;

- OBJIaZICHUE OCHOBHBIMH IIPUHIMIIAMH 10 OPIaHU3al1H, INIAHUPOBAHUIO U PeaJIN3alluy SKCIICPUMEHTA;

- H3y4YeHne MojieIel MeTolaMHi MaTeMaTHIeCKOH CTATHCTHKH; IPHOOpETeHNe HABBIKOB HHTEPIPETAIINY U TIPHMEHEHHSI MOJIEIIEH,
CO3JJaHUE YCIOBU U1 (POPMHUPOBAHUS CAMOCTOSATEIBHOCTH, CIOCOOHOCTH K YCIEIIHON CIIeIMaNn3alii B O0IIECTBE,
npogecCHOHANBHON MOOWIIBHOCTH M IPYTHX IPO(ECCHOHATBHO 3HAYNMBIX JINUHBIX KaueCTB.

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

Hukn (paznen) OIT: | b1.0

2.1 | TpeGoBaHus K npeIBapuTeIbHOI MOATOTOBKE 00y4al0Ierocs:

2.2 | JucuMmimHbl (MOTY/IN) U MPAKTHKH, 1Sl KOTOPBIX OCBOEHHE TAHHON TUCHUTIINHBI (MOXY/IS) HEOOX0MHMO KaK
npeanecTByoee:

3. KOMOETEHIIMU OB YYAIOIIETOCSl, OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIUILIAHBI
(MOZY.JIsT)

OlNK-1: NpumeHATbL ecTeCTBEHHOHaY4YHbIe U OOLLEUHXEHEePHbIe 3HaHUA, MeTOAbl MaTeMaTU4eCKOro aHanumsa
1M MoaenupoBaHus B NpodeCCUoHanbHOn AeATeNnbHOCTH;

MOIK-1.3: BnageeTt meTogamm MateMaTMyeckoro MogenmpoBaHus 45 onmcaHms TEXHONOrMYECKNX 1 pmsmyeckmnx
cuctem

NOIK-1.2: MprMeHsieT obLLenHXeHepHbIe 3HaHUA NS peLleHns 3agad NnpodeccnoHanbHON 4eaTeNbHOCTM

MOIK-1.1: 3HaeT maTemaTudeckuii annapart 1 uanveckme NpuHUuNbl paboTbl TEXHONOTMYECKUX CUCTEM

B pesyiabTaTre 0CBOCHHS JUCHMILINHBI (MOAYJ/I) 00y4aromuiics 10/ KeH

3.1 |3nars:

3.1.1| - posib MOJETUPOBaHUS B IPOPECCHOHATEHON ACATSILHOCTH, KITACCUPHUKAIIMIO MOJICIICH, CBOHCTBA MOJIEIEH, IPHHIIUTIBI 1
9TaIbl MATEMATHIECKOTO MOJIEITUPOBAHNS;

3.1.2 | - METOOJIOTUYECKUE U TEOPETUUECKHIE OCHOBBI MOJIEJIUPOBAHNUS U IPOCKTUPOBAHMUS;

3.1.3]- MCTOAbI MOACIIUPOBAHUSA U IPOCKTUPOBAHUA ITPUECMOB U TEXHOJIOTHI MpoOU3BOJACTBA.

3.2 | YMmeTh:

32.1]- paSpaGaTBIBaTL TCOPETUICCKHUE MOACTIN IJIA ITPOBEACHUA UCCIICIOBAHUSA,

3.2.2 | - pa3pabaTbIBaTh MOAEIH IPUEMOB M TEXHOJIOTHI POU3BOCTBA.

3.3 | Bragern:

3.3.1 | - METOAUKOM MOJIEINPOBAHUSI.

4. CTPYKTYPA U COOJEP)KAHUE JUCHUILIJIMHBI (MOIY JIA)

Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIlutep | Pecy | Unte | Ipumeuanue
3aHATHS 3aHITHs/ Kype 107070 aTypa | pcbl | paKT.
Pazpnen 1. OcHOBHBIC NOHATHS TEOPUH
MO/IeJIMPOBAHMS CUCTEM
1.1 [IpuHIUIBI CHCTEMHOTO OJX01a B 7 2 HNOIIK-1.1 JI1.1 21 0
MOJIEIMPOBaHUHU cucteM /JIek/ HUOIIK-1.2 | JI1.3 22
NOIIK-1.3 | JI1.2J1 | 23
2.3 24
J2.1 25
2.2 26
1.2 OO0mast xapaKTepUCTHKA TPOOIEMBI 7 5 HOIIK-1.1 | JI1.1 21 0
MozenupoBanus cucrem /Cp/ NOIIK-1.2 | JI1.3 22
HOIIK-1.3 | JI1.2J1 | D3
2.3 24
J12.1 25
.2 26
1.3 Krnaccudukarus BUoB MOAETUPOBAHUS 7 5 HOIIK-1.1 JI1.1 21 0
cuctem /Cp/ HOIIK-1.2 | JI1.3 22
NOIIK-1.3 | JI1.2J1 | 23
2.3 24
J12.1 25
2.2 26




1.4 BosmoskHOCTH U 9()(hEeKTUBHOCTD 7 5 NOIIK-1.1 | JI1.1 21 0
MOJICITUPOBAHUS CHCTEM Ha HUOIIK-1.2 | J1.3 22
BBIYHCIIUTENBHBIX MammHax /Cp/ NOIIK-1.3 | JI1.2J1 | 23

2.3 24
J12.1 25
J22 | D6
Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATHA/ Kypc 197074 arypa | pchl | paKT.
Pazges 2. MaTtemaTu4eckue cxeMbl
MO/1eJIMPOBAHMS CUCTEM

2.1 OCHOBHBIE MOAXO/IBI K TIOCTPOEHHUIO 7 2 HOIIK-1.1 JI1.1 21 0

MaTeMaTHYeCKHX Mojenel cucteM /JIek/ HOIIK-1.2 | J1.3 22
NOIIK-1.3 | JI1.2J1 | 23

2.3 24

J12.1 25

J22 | D6

2.2 HenpepbIBHO-€TEPMUHUPOBAHHbBIE 7 2 NOIIK-1.1 | JI1.1 o1 0

monenu (D-cxemsr) /TIp/ HOIIK-1.2 | JI1.3 22
HOIIK-1.3 | JI1.2J1 | 23

2.3 24

J2.1 25

22 | D6

2.3 JIuCKpeTHO-IeTepMUHUPOBAHHBIC MOIEIIH 7 2 HOIIK-1.1 | J1.1 21 0

(F-cxemsr) /Tlp/ NOIIK-1.2 | JI1.3 22
NOIIK-1.3 | JI1.2J1 | 23

2.3 24

J12.1 25

J22 | D6

2.4 JuckperHo-croxacrideckne Moaenu (P- 7 5 NOIIK-1.1 | JI1.1 o1 0

cxemsl) /Cp/ HOIIK-1.2 | JI1.3 22
NOIIK-1.3 | JI1.2J1 | 23

2.3 24

J2.1 25

22 | D6

2.5 HenpepriBHo-cTOXacTuueckue moaenu (Q 7 2 HOIIK-1.1 | J1.1 21 0

-cxemnl) /TIp/ HOIIK-1.2 | JI1.3 22
NOIIK-1.3 | JI1.2J1 | 23
2.3 24
J12.1 25
J22 | D6
2.6 Cereole Mmonenu (N-cxemsl) /Cp/ 7 5 HOIIK-1.1 | JI1.1 21 0
HOIIK-1.2 | JI1.3 22
NOIIK-1.3 | JI1.2J1 | 23
2.3 24
J2.1 25
22 | D6

2.7 Kom6unuposanusie mozenu (A- 7 5 HOIIK-1.1 | J1.1 21 0

cxemsl) /Cp/ HOIIK-1.2 | JI1.3 22

NOIIK-1.3 | JI1.2J1 | 23

2.3 24

J12.1 25

J22 | D6

Kon HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATHS/ Kvype M aTypa | pcbl | pakT.
Paznen 3. ®opmanuzauus u

AJIrOPUTMH3ALHS IPOLIECCOB
(pyHKIIMOHMPOBAHHS CHCTEM

3.1 Metoanka pa3paboTKu B MATHHHON 7 2 HOIIK-1.1 | J1.1 21 0

peanuzanuu Mozeneit cucrem /Ip/ HUOIIK-1.2 | J1.3 22
NOIIK-1.3 | JI1.2J1 | 23

2.3 24

J2.1 25

J22 | D6




32 ITocTpoeHue KOHIENTyalIbHBIX MOJIEeH 7 2 NOIIK-1.1 | JI1.1 21 0
cucTeM U ux dopmanmsanus /TIp/ HOIIK-1.2 | JI1.3 22
NOIIK-1.3 | JI1.2J1 | B3
23 24
J12.1 25
J22 | D6
33 AnroputMu3anus MoJIenel CUCTEM U X 7 2 HOIIK-1.1 | J1.1 21 0
MarmrHHas peann3anus /IIp/ NOIIK-1.2 | JI1.3 22
NOIIK-1.3 | JI1.2J1 | 23
2.3 24
J2.1 35
22 | D6
34 Ilonydyenue u uHTEpIpETALMS 7 2 NOIIK-1.1 | JI1.1 21 0
Pe3ybTaTOB MOJAEIMPOBAHUS HOIIK-1.2 | J1.3 22
cucreM /I1p/ HOIIK-1.3 | JI1.2J1 | 33
23 24
J12.1 25
J22 | D6
Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue
3aHATUSA 3aHATHA/ Kypc 197074 arypa | pchl | paKT.
Pazpnen 4. Cratucruyeckoe
MoJeJMpoBaHue cucTteM Ha JBM
4.1 OO61as XxapakTepucTUKa METoIa 7 2 HOIIK-1.1 JI1.1 21 0
CTaTHCTHYECKOTO MOJeHpoBaHus /JIex/ NOIIK-1.2 | JI1.3 22
NOIIK-1.3 | JI1.2J1 | 23
2.3 24
J12.1 25
22 | D26
4.2 IIceBnocnyuaitHble OCIE10BATEILHOCTH 7 4 HOIIK-1.1 | J1.1 21 0
U IIPOLEAYPHI UX MAIIUHHON HOIIK-1.2 | JI1.3 22
rerepanuu /Cp/ HOIIK-1.3 | JI1.2J1 | B3
23 24
J2.1 25
22 | D6
43 [IpoBepka u ynyulrieHue KayecTBa 7 4 HOIIK-1.1 | J1.1 21 0
TIOCJIEIOBATEILHOCTEH MCEBAOCITYYaHbIX HOIIK-1.2 | JI1.3 22
gucen /Cp/ NOIIK-1.3 | JI1.2J1 | 23
2.3 24
J12.1 25
22 | D6
4.4 MopenupoBaHue ciay4dailHbIX 7 2 HOIIK-1.1 JI1.1 21 0
BO3eHCTBUH Ha cucTeMbl /I1p/ HOIIK-1.2 | JI1.3 22
NOIIK-1.3 | JI1.2J1 | 23
23 24
J2.1 25
22 | D6
Kon HaumenoBanmue paznesnoB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeyanue
3aHATHS 3aHATHA/ Kype 197004 arypa | pchl | paKT.
Pa3znes 5. UHCTpyMeHTA/ILHBIE
cpeacTBa MOJEJTUPOBAHMS CUCTEM
5.1 OCHOBBI CHCTEMAaTH3AIUHU S3bIKOB 7 6 HOIIK-1.1 | JI1.1 21 0
HMUTAIMOHHOTO MojeupoBaHust /JIek/ HOIIK-1.2 | J1.3 22
NOIIK-1.3 | JI1.2J1 | 23
23 24
J12.1 25
22 | D6
5.2 CpaBHUTENBHBIN aHAIH3 SI3IKOB 7 6 HOIIK-1.1 JI1.1 21 0
AMUTAIUOHHOTO MozenupoBanus /Cp/ HOIIK-1.2 | JI1.3 22
HOIIK-1.3 | JI1.2J1 | 23
23 24
J2.1 35
22 | D6




53 ITakeTs! IpUKIagHBIX IPOrPAMM 7 2 HOIIK-1.1 | JI1.1 €)! 0
MoaenupoBanus cuctem /TIp/ HOIIK-1.2 | J1.3 22
HOIIK-1.3 | JI1.2J1 | 33
23 24
J12.1 25
J22 | D6
5.4 ba3bl nanHbIx Moaenuposanus /I1p/ 7 2 HOIIK-1.1 | JI1.1 21 0
HOIIK-1.2 | JI1.3 22
NOIIK-1.3 | JI1.2J1 | 23
2.3 24
J2.1 35
22 | D6
5.5 I'ubpuaHbIe MOAECTUPYIOLITE 7 2 NOIIK-1.1 | JI1.1 21 0
komrutekcsl /TIp/ HOIIK-1.2 | JI1.3 22
HOIIK-1.3 | JI1.2J1 | 33
23 24
J12.1 25
J22 | D6
Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue
3aHATUSA 3aHATHA/ Kypc 197074 arypa | pchl | paKT.
Pazgea 6. [InanupoBaHue MalIMHHBIX
IKCINEPUMEHTOB € MO/IeJISIMU CHCTEM
6.1 MeTtobl TEOPUU TITAHUPOBAHHUS 7 4 HOIIK-1.1 | J1.1 21 0
9KCIIepUMEHTOB /JIek/ HOIIK-1.2 | JI1.3 | D22
NOIIK-1.3 | JI1.2J1 | 23
2.3 24
J12.1 25
J22 | D6
6.2 Crpareruueckoe IIaHUPOBaHUE 7 2 HOIIK-1.1 | J1.1 21 0
MalIMHHBIX SKCIIEPUMEHTOB C MOJIEISIMU HUOIIK-1.2 | JI1.3 22
cuctem /I1p/ HOIIK-1.3 | JI1.2J1 | B3
23 24
J2.1 25
22 | D6
6.3 TakTu4eckoe TIaHUPOBaHUE MAITUHHBIX 7 10 HOIIK-1.1 | J1.1 21 0
9KCTIEPUMEHTOB ¢ MozessiMu cucteM /Cp/ NOIIK-1.2 | JI1.3 22
NOIIK-1.3 | JI1.2J1 | 23
2.3 24
J12.1 25
J22 | D6
Kon HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATHS/ Kvype M1 aTypa | pcbl | pakT.
Paznen 7. O0padorka anaau3
pPe3yJbTaTOB MOJEJIUPOBAHMS CHCTEM
7.1 OcobennoctH hukcanuu u 7 2 HOIIK-1.1 | JI1.1 21 0
CTaTUCTUIECKON 00pabOTKH pe3yIbTaToB HOIIK-1.2 | JI1.3 22
MoJenupoBanus cucteM Ha DBM /Jlex/ HUOIIK-1.3 | JI1.2J1 | D3
23 24
J2.1 35
22 | D6
7.2 AHanu3 ¥ UHTEpIIpeTalys Pe3yIbTaToB 7 2 HOIIK-1.1 | JI1.1 21 0
MaIIMHHOTO MozaeaupoBanust /TIp/ HOIIK-1.2 | JI1.3 22
HOIIK-1.3 | JI1.2J1 | 33
23 24
J12.1 25
22 | D6
7.3 O0paboTKa pe3yIbTaTOB MAIIMHHOTO 7 5 HOIIK-1.1 | JI1.1 21 0
SKCIIEpUMEHTA IpH cUHTe3e cuctem /Cp/ HOIIK-1.2 | JI1.3 22
HOIIK-1.3 | JI1.2J1 | 23
23 24
J2.1 35
22 | D6
Koz HaunmenoBanue pasnenos u Tem /Buag | Cemectp / | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumedanue
3aHATHSA 3aHaATHsA/ Kype M arypa | pcbl | pakT.




Pazgen 8. MopaenupoBaHue cucrem ¢
HCII0JIb30BAHNEM THIIOBBIX

MaTeMaTHYeCKHX
cxem
8.1 Hepapxuueckue MOIEIH MPOLIECCOB 7 4 NOIIK-1.1 | JI1.1 21 0
¢dbyHKUHOHUpOBaHUs cucteM /JIex/ HOIIK-1.2 | JI1.3 | D22
HOIIK-1.3 | JI1.2JI | 93
23 24
2.1 95
22 | 56
8.2 MopenupoBaHue MPOLECCOB 7 5 HOIIK-1.1 | J1.1 21 0
(YHKIIMOHMPOBaHHS CHCTEM Ha 0Oasze Q- NOIIK-1.2 | JI1.3 22
cxeM /Cp/ NOIIK-1.3 | JI1.2J1 | 23
23 54
J2.1 25
22 | 26
8.3 MopenupoBaHue poLeccoB 7 10 HOIIK-1.1 | JI1.1 21 0
(yHKUHOHUPOBaHKS crcTeM Ha Oa3e N- HOIIK-1.2 | JI1.3 22
cxem /Cp/ HOIIK-1.3 | JI1.2JI | 93
23 24
2.1 95
22 | 56
8.4 MopenupoBaHue MPOLEeCcCOB 7 5 HOIIK-1.1 | J1.1 21 0
(YHKIIMOHHPOBAHHS CHCTEM Ha Oa3e A- NOIIK-1.2 | JI1.3 22
cxeM /Cp/ NOIIK-1.3 | JI1.2J1 | 23
23 54
J2.1 25
22 | 26
Kon HaumenoBanue pasnesos u Tem /Bua | Cemectp / | Hacos | Kommneren- | JIutep | Pecy | Hute | IIpumedanue
3aHATHSA 3aHATUSA/ Kypc MU aTypa | pchl | paKT.
Pazgen 9. MoaeaupoBanue st
NMPUHATHS pPelieHN MPH yNpaBJeHUH
9.1 I'Hoceonormyeckne n HPOPMAITHOHHBIE 7 4 NOIIK-1.1 | JI1.1 o1 0
MoJieTH IpH yrpaBieHuu /Jlex/ HOIIK-1.2 | JI1.3 22
HOIIK-1.3 | JI1.2JI | 33
23 24
2.1 95
2 | 26
9.2 Mogenu B aJaliTUBHBIX CUCTEMAX 7 5 HUOIIK-1.1 JI1.1 21 0
ynpasnenus /Cp/ HOIIK-1.2 | JI1.3 22
NOIIK-1.3 | JI1.2J1 | 33
23 24
2.1 95
J22 | 26
9.3 MopaenupoBaHue B CUCTEMaX YIIPaBICHUS 7 5 HOIIK-1.1 | J1.1 21 0
B peanbHOM Maciitabe Bpemenu /Cp/ HOIIK-1.2 | JI1.3 22
HOIIK-1.3 | JI1.2JI | 33
23 24
2.1 95
2 | 26
Kon HaumenoBanmue paznesioB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeyanue
3aHATHSA 3aHATASA/ Kypce IHH aTypa | pchl | paKT.
Paznes 10. Ucnoab3oBanue merona
MO/IeIMPOBAHUS MPH pa3padoTke
aBTOMATH3MPOBAHHBIX
cucTeM
10.1 OO01m1He mpaBuIIa OCTPOSHUSI U CIIOCOOBI 7 2 HOIIK-1.1 | JI1.1 21 0
peanuzanuu Mojeneit cucreM /Jlex/ HOIIK-1.2 | J1.3 22
HOIIK-1.3 | JI1.2JI | 33
23 94
2.1 35
22 | 26




10.2 MopenupoBaHue npu pa3padoTke 7 2 NOIIK-1.1 | JI1.1 21 0
pacnpeelIeHHbIX aBTOMAaTU3UPOBAHHBIX HOIIK-1.2 | J1.3 22
cucTeM B MH)OpPMaIMOHHEIX cetei /T1p/ NOIIK-1.3 | JI1.2J1 | 23
23 24
J12.1 25
J22 | D6
10.3 MonenupoBaHue MpH pa3padoTKe 7 8 HOIIK-1.1 | J1.1 21 0
OpPraHM3alMOHHBIX U IIPOU3BOICTBEHHBIX HOIIK-1.2 | J1.3 22
cuctem /Cp/ HOIIK-1.3 | JI1.2JI | 33
2.3 24
2.1 35
22 | 26

4.1 O6pa3oBaTe/IbHbIE TEXHOJIOTUH

5. KOMILIEKT OIIEHOYHbBIX CPEJICTB

5.1. KoMIJIeKT OIleHOYHBIX CPEACTB

KoMIieKT o11eHOUHBIX CPEACTB MO AUCLHUIIMHE, COCTOSIIUMA N3 MaTEPUANOB Ui TEKYIIEro KOHTPOJIS U IPOBEICHHS
TIPOMEXYTOYHON aTTeCTAI[H O0YYAIOIIIXCsI, BKIFOUAs MTOPSIOK IPOBEICHNS IPOMEXYTOUHOH aTTeCTallui, CHCTEMY OI[CHUBAHHS
Pe3yNbTaTOB MPOMEKYTOYHON aTTECTAIlM U KPUTEPUH BBICTaBIIeHUS olleHOK npeacTasieH B KOC aucuuriinHel.

6. YHEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY.JIS1)

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas1 1UTEpaTypa

ABTOpBI, COCTaBUTENIN 3arnasue W3natenscTBo, rox On.agpec
JI1.1 | Janumos H. H. Marematrnieckoe MOJICIMPOBAHUE: YIeOHOE Kemepogo: https://biblioclub.ru/in
nocobue Kewmeposcxkuit dex.php?
roCyJapCTBEHHBIN page=book&id=27882
yHHBepcuTer, 2014 7
JI1.2 | Bonkogra B. H., MonenmupoBanue cucteM: [10aX0abI 1 METOBI: Canxkr-ITetepOypr: http://biblioclub.ru/ind
Iopenosa I'. B, yaebHOe mocodue W3narenscTBO ex.php?
Koznos B. H., JIemaps [onutexHu4yeckoro page=book&id=36298
10. U., IMaxnun H. b. yHHuBepcuTera, 2013 6
JI1.3 | 3axapos 1O. B. MaremaTnieckoe MOJICITPOBAHHC Homkap-Onna: https://biblioclub.ru/in
TEXHOJIOTHYECKHX CHCTEM: yaeOHoe mocobue INoBomwkckuit dex.php?
roCyJapCTBEHHBII page=book&id=47740
TEXHOJIOTHYECKHI 0
yHuBepcuret, 2015
6.1.2. Jlono/IHUTE/ILHAS JINTEPaTypa
ABTOpBI, COCTABUTEIH 3arnasue W3znatenscTBo, rox On.agpec
JI2.1 |JIamkos B. 1. MaremaTr4eckoe MOJICTUPOBaHUE U Tam60B: TamOoBckuit | https:/biblioclub.ru/in
AITOPUTMU3ALHS 33484 TEIUIODHEPTETUKH: rocy1apCTBEHHBII dex.php?
yueOHOe nmocodue TEXHUYECKUN page=book&id=27781
yausepcuter (TT'TY), (8
2012
JI2.2 | Hukynus K. C. MareMaTHyeckoe MOJICTHPOBAHHE B CUCTEME Mockaa: https://biblioclub.ru/in
Mathcad: 1abopaTopHbIii IPaKTUKYM: yaeOHOE AnpranpMI'ABT, dex.php?
nocooue 2008 page=book&id=43074
9
JI2.3 [JIpixuH A. B. MaremaTrdyeckoe MOCINPOBaHNE HoBocubupck: https://biblioclub.ru/in
9JIEKTPUYECKUX CUCTEM U UX JJIEMEHTOB: HoBocubupckuii dex.php?
y4ebHoe mocooue roCyAapCTBEHHBII page=book&id=22876
TEXHUYECKHUN 7
yHuBepcurert, 2013
6.2. [lepeuens pecypcoB nHPOPMALHOHHO-TEJIEKOMMYHUMKANIMOHHOM ceTH ""WHTepHeT"
31 | Yumsepcurerckas 6ubmmoreka ONLINE. URL: http://biblioclub.ru/
D2 | DnexTpoHHO - OubnmoTeuHas cucrema «Jlaub». URL: http://e.lanbook.com/
93 | Hayunas snektponnas oubmmoreka «Elibrary». URL: http://elibrary.ru/
94 | ba3a mannubix «Buxumeans». URL: https://ru.wikipedia.org
35 |TocymapcTBeHHas IyOnmdHast HaydHO-TexXHIYecKas onbmmoreka Poccun. URL: http://www.gpntb.ru/
36 |Ucropus cranosnenus Hayku U TexHukd. URL: http://hbar.phys.msu.ru/gorm/ahist.htm



https://biblioclub.ru/index.php?page=book&id=278827
http://biblioclub.ru/index.php?page=book&id=362986
https://biblioclub.ru/index.php?page=book&id=477400
https://biblioclub.ru/index.php?page=book&id=277818
https://biblioclub.ru/index.php?page=book&id=430749
https://biblioclub.ru/index.php?page=book&id=228767

6.3.1 IlepeyeHb MPOrpaMMHOro o0ecnedeHnst

6.3.1.1 | NotePad++
6.3.1.2 | Microsoft Visual Studio
6.3.1.3 | PTC Mathcad Prime 5
6.3.1.4 | MathLab 2016
6.3.1.5 | MathLab 2017
6.3.1.6 | Microsoft Windows
6.3.1.7 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)
6.3.1.8 | Google Chrome
6.3.1.9 | Mozilla Firefox
6.3.1.1 | Foxit Reader
0
6.3.2 IlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | EmuHoe OKHO JOCTyIa K HHPOPMAIMOHHBIM pecypcam
6.3.2.2 | KoHCynbTaHT-ILTIOC
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHBI (MOAY JIS)
Ayn. Ne Haznauenue OcHaieHue
JlaGoparopus
ABTOMaTU3UPOBAHHBIX cHucTeM
YIOpaBIEHUsI TIO3BOJISIET — PEIIaTh
BECh KOMIUICKC 3a[a4 IOJrOTOBKU
CICIUATIMCTOB I10 aBTOMATH3AIUU
HETPEPHIBHBIX  TEXHOJOTHYECKUX
IPOLIECCOB u MPOU3BOJCTB.
OOyuaroniyecss MOTYT BBIITOJIHUTh
BeCb Ha0Op JEWCTBHH, KOTOpEIE
BXOJAT B 00S3aHHOCTH cliecapsi 1Mo
PEMOHTY u 00CITy>KUBaHUIO
nosieBoro ypoeHs ACY. Pabouee Mecto mpermogaBaTeNs B COCTaBE CTON, CTYJ, TyMOa, KOMITBIOTED.
Ooyuaromuecs moryT | [Toronouynas nmoBopotHas kamepa. JlokymeHT-kamepa. 3BykoBas cuctema. 10
412 IIPOU3BOIUTH cOopky [cTennoB ¢  koHTpomnepamu  ACY:  Siemens, Schneider Electric,
INEKTPUIECKHUX cxeM | DirectLOGIC, OBEH, Mitsubishi u T.1. Kaxnapiid cTeHI ¢ yHOpaBIsIONMM
TTOTKITFOYUCHHST JATIYNKOB U | KOMITBIOTEpPOM (aBTOMATU3MPOBAaHHBEIM pabounm mectoM (APM), manesnbro
00opyoBaHUsI K KOHTpOJUIEpaM, | omepaTopa M ClelHaTn3uPOBAaHHBIM MTPOTPAMMHBIM 00€CTICUeHIEM.
BBICTPAaUBATh  PA3IUYHBIC CXCMBI
CETEBOTO obMeHa MEXKITY
o0opy/soBaHUEM, CTPOUTH MOJICTH
peaTbHBIX pacrnpeneneHHbIX
ACVYTIIL MPENPUSATHHA.
OcymecTisieTcss  oOydeHHe o
CJI0OKHBIM TEXHOJIOTHYECKIM
mporeccoM ¢ nomombio 3D u
MaTeMaTHYCCKUX MOJIENeH  Tpex
TEXHOJIOTHYECKHX TIPOIIECCOB
HENPEPbIBHBIX POU3BOJICTB.
YuebHas ayIuTopus IS
MIPOBE/ICHHS 3aHATUH | Y4eOHbIEe MecTa, OOOpyIOBaHHBIC OJOYHOW MEOENIbI0 C PACHONOKCHUEM
JNEKIMOHHOTO ¥ CeMHHAapcKoro | amdurearpom. Pabodee mMecTo mpemojaBatenisi B COCTaBe CTOJ, CTYJ, TyMOa,
300 TUTA, KypCOBOTO MPOEKTHPOBaHUS | TpUOYyHKA, KOMIBIOTEp TNpenofaBaTeNsi ¢  JOCTYIIOM B  HMHTEpHeT,
(BBIIIOJIHEHHUST  KYPCOBBIX  paboT), | KHTEPAaKTHUBHAS JTOCKA C MPOEKTOpoM. MoTopu3oBaHHBIH 3kpaH [loTonouHsie
TPYNIIOBBIX W WHAWBUAYAIbHBIX | TOBOPOTHBIE  KaMmepbl.  JlokyMeHT-kamepa.  HacTonbHbIE ~ MHUKpPO(DOH.
KOHCYJIbTallUH, TeKyIIero | 3ByKoBas cucteMa. MapkepHas 10CKa.
KOHTPOJISI U IPOMEKYTOYHOM




VYueOHble MecTa (CTONBI U CTynbst). Pabodee MecTo mpenoziaBaTenst B COCTAaBE
CTOJI, CTyN. ABTOMAaTH3MPOBaHHBIE pabodyme MecTa CTyISHTOB M MH)XEHEpHas
JlabopaTopust cranmus Ha Oase IIK, oOpemnuHeHHBIe NokanbHOH cersro. [IK SUMSUNG
aBTOMAaTHU3WPOBAHHOTO S24E650PLi 5-6400/HDD 1TB 128 I'6. Kommiekc TEACHTOUCH 3.0 84"
3JIEKTPOTIPUBO/IA obecnieunBaet | UHD. JlabopatopHsiii crena Nel: «MccnenoBaHue acHHXPOHHOTO YacTOTHO-
BBIIIOJIHEHNE TpeboBaHIH K | peryJupyemMoro 3JEKTPOIPUBOAY. JlaGopaTopHsbIi CTEH] Ne2:
MpakTHYeckoMy  oOyueHuto 1o | «MccnenoBanue CHHXPOHHOTO 3JIEKTponpuBoaay. JlaGopaTtopueiii cTena Ne3:
JUCHUNIHHAM, n3yyaronmM | «MccnenoBanne CHHXPOHHOTO DJIEKTPONPHBOJA C DIEKTPOJBHIATENEM C
HaJIaJKy 51 9KCIUTyaTallHIo | IOCTOSIHHBIMKA MarHutamu». JlabGopatopubiii crenn Ned: «MccnemoBanue
J1204 3JIEKTPOIPUBOJIOB paboYMX | MEKTPONPUBOAA  IOCTOSIHHOTO  Toka». Jlaboparopmeri  creHn — NoS:
MalliH u TeXHOJOTHYecKuX | «lccrnenoBaHue BBICOKOBOJIIBTHOIO AIIEKTPONpHBOAa». JlabopaTOpHbIH CTeHN
KOMILJIEKCOB cornacHo | Ne6: «MccnemoBaHne METOMOB BHOPAIMOHHOTO KOHTPOJS M MOHHMTOPHHTA
COZIEPIKAHUIO OCHOBHBIX [ MammmH ¥ obOopynoBaHus». Jlabopatopusrii crenny Ne7: «MccnemoBanue
00pa3oBaTeNbHBIX IPOrpaMM IO | aCHHXPOHHOTO YacTOTHO-PETYJIUPYEMOro AIEKTPONpHBOJa. I[IpuMeHeHUe».
BCEM HaIlpaBIEeHHUsM HOArOTOBKH B |JlaGopaTopHblii CTEHJ! «Ixad npeobpasoBarenei 9acTOTBI».
TY VYIMK B cootserctBum c |Jlaboparopubnii creHm: «lVcciaemoBaHme CHCTEMBI  BOJOCHAOXKEHHS  C
oI'0OC BO 9aCTOTHO-PETYINPYEMbIM JJIEKTPOIPHBOIOM HACOCHOTO arperata Ha 0ase
obopynoBanust Danfoss». Ocuwmnorpagsr RIGOL DS1054Z, Kneuwm

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

8. METOANYECKHUE YKA3AHMS JJI51 ObYUYAIOIINXCSI IO OCBOEHMIO AUCLHUILIAHBI (MOIY.JI5)

Mertoauyeckue yka3aHus il 00y4YaroUIMXCsl 10 OCBOCHHIO AUCIUTUTHHEI

1. U3yuyenue paboyeld mporpaMMbl TUCIIHTUTAHBL

2. [locemenne U KOHCIEKTUPOBAHUE JIEKIUH.

3. Obs3arenpHast MOATOTOBKA K MPAKTHYECKUM 3aHATHSM.

4. VI3y4eHue OCHOBHOM M JIOMOIHUTEIFHOM JTUTEPaTyphbl, HHTCPHET-UCTOYHUKOB.
5. BoIlosTHeHNE BCEX BUJIOB CAMOCTOSITEIIBHOM pabOoThI.

D¢ dexTrBHOE OCBOCHNE AUCIUIUIMHBI IPEIIOIAraeT PeryJsipHOe MOCEIICHUE BCEX BUJIOB ayAUTOPHBIX 3aHSTHIA, BBIIIOIHEHUE
IUIaHa CAMOCTOSATENBHOH pabOTHI B OIHOM 00BEME U MIPOXO’KICHUE aTTECTAllUd B COOTBETCTBHH C KaJICHIAPHBIM yUEOHBIM
rpauKOM.

CTyneHTy peKOMEHIyeTCs 03HAKOMHUTBCSI CO CIIMCKOM OCHOBHOM U IOTIOTHUTENBHOHN THTepaTypsl. JIOoCTYyI K HHPOPMALUOHHBIM
pecypcaM OMOIMOTEKH M MH(OPMALIMOHHO-CIIPABOYHBIM cucTeMaM ceTd "MHTepHeT" OpraHn30BaH B YUTAIEHOM 3aJie OMOINOTEKH
co cranmoHapHEIX [I9BM, 160 ¢ mmanoro [I19BM (HoyTOyKa, IITaHIIETHOTO KOMITBIOTEPa HIIH HHOTO MOOMIIBHOTO yCTPOHCTBA)
MOCPEACTBOM OECIIPOBOAHOTO JOCTYIIA IPH aKTHBALUY WHIUBULYaIbHON YIETHOH 3aIIHCH.

[onb3oBanue HHGOPMAIMOHHBIMI PECYPCAMH PACIIHPSIET BO3MOKHOCTH OCBOECHHSI TEOPETUUECKOTO KypCa, BBINOIHEHHS
CaMOCTOSITENBHON pabOTHI.

3amaHus ¥ METOAMYECKHE YKa3aHUS K BHIIOJHEHHUIO MPAKTHYECKHUX 3aHATHI COCTaBIEHBI B COOTBETCTBUH € paboueil mporpaMmoit
JUCUUIUIMHEL "MoJenupoBaHye TEXHOJOTMUECKUX CUCTEM U TpolieccoB” U npencTasieHsl B Y MK aucuumninHeL.

IMpakTrdeckue 3aHATHS BKIIOYAIOT B ce0s1 OCBOCHHE JIEHCTBHUI, 00Cy>K/IeHHE IPOOIeM IT0 OCHOBHEIM pa3zeiaM Kypca
HAaIpaBJIeHB! Ha YTITyOIeHne H3y4eHHOT0 TeOPETHUECKOT0 MaTepHaa U Ha MPUOOpeTeHHEe YMEHHH 1 HABBIKOB.

IIpu MOATOTOBKE K MPAKTUYECKUM 3aHITUSM UCIOIB3YIOTCS METOAMYECKHE YKa3aHUs, B KOTOPBIX OMUCAHBI COACPKAHUE U METOIBI
UX TPOBEICHUS, YCIOBHS BBITOJIHEHHS, CQOPMYIUPOBAHEI BOIIPOCH K pe3yJIbTaTaM BBIIIOIHCHUS 3aJaHUI.

MeTtoauueckue PEKOMEHAAIINU K OpraHUu3aliii U BBITIOJIHEHUIO CaMOCTOSITCILHON paGOTLI COCTaBJICHBI B COOTBCTCTBUU C pa60qe171
nporpaMMoﬁ JUCHUITIIMHBI "MOHGJ’II/IpOBaHI/Ie TEXHOJOTMYCCKHUX CUCTEM U l'[pOL[CCCOB" " NIpEACTABJIICHBI B YMK JUCHUITINHBI.
CamocTosTenbHast pa60Ta CTYACHTOB BKJIFOYA€T OCBOCHUEC TCOPECTUUCCKOTO MaTCpraia, MOArOTOBKY K BBIIIOJJHCHHUIO 3aJJaHAI
TMPAKTUICCKUX 3aHﬂTHﬁ, 1 MOATOTOBKY K 3a4€TYy.

3ajaHus 1 METOANYECKUE YKa3aHUs K BBIITOJHEHHUIO KYPCOBBIX padOT COCTABIICHBI B COOTBETCTBHH C pabouei nmporpaMMoit
JUCLHHUIUIMHBL "MoJenupoBaHue TEXHOJIOTMUECKUX cUcTeM U npoueccoB” B YMK nuciuIivHel.

MeTtoauveckre peKOMEHIAIMH [0 OpraHu3aIliKk 00pPa30BaTEIbHOTO Mpoliecca st 00yUeHHs HHBAIMIOB U JIUI] C OTPaHHYCHHBIMU
BO3MO>KHOCTSAMH 3/IOPOBbBSI

IIpu HEOOXOMUMOCTH POTrpaMMa TUCIUTUIMHBI MOXKET OBITh aJalTHPOBAHA JIJISl HHKIFO3UBHOTO OOYYEHUS HHBAUIOB U JIUI] C
OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI C Y4€TOM OCOOCHHOCTEH UX MCUXO(PHU3MUECKOTO pa3BUTHS, HHIUBUIYATbHBIX
BO3MOYKHOCTEH 1 HEOOXOJMMBIX CIICIUATBHBIX YCIOBUI UX 00yUCHHUS.

IIpu Hamu4uK B rpymie CTyJEHTOB C OTPAaHUYEHHBIMHA BO3MOKHOCTAMH 3/I0POBbSI BO3MOYKHO HCIIOJIb30BATh aAalITHBHBIE
TEXHOJIOTHU.

Jl1st cTy1eHTOB € OrpaHUYCHHBIM CITyXOM:

- HCTIOIhb30BaHHUE PA3HOOOPA3HBIX TUIAKTUICCKUX MAaTEpPHAIOB (KapTOUKH, PUCYHKH, MUCHMEHHOE OMUCAHUE, CXEMBI U T.I1.) KaK
MTOMOMIb JIJIsl TOHUMAaHMs U PelleHus TIOCTaBIEHHOM 3a/1a4y;

- HCTIOJIb30BaHUE BUIEOMATEPHAIOB, KOTOPBIE JAIOT BO3MOKHOCTB IIOHSTH TEMY 3aHSATHS U OCYLIECTBUTH KOMMYHUKAaTHBHBIC
JICUCTBUS;

- BBITIOJTHEHHUE MPOEKTHBIX 33JIJaHUH 110 U3y4aeMbIM TEMaM.

J71s1 cTy1eHTOB C OrpaHUYEeHHBIM 3PEHUEM:!




- HCTIOJIb30BaHKEe (PUIIBMOB C BO3MOXXHOCTBIO BOCIIPUSTHSI HA CIYX JaBaeMOW B HUX HH(POPMAIUH JJIsl TIOCIEAYIOMIETO e
o0cyX1eHus;

- HCTIOJIb30BaHKE ayTHOMATEPHAIIOB 110 U3y4aeMbIM TeMaM, HMEIOIIIMMCS Ha Kadeape;

- HHAMBUAYAJIbHOE OOIIEHHE C TpeToaBaTe]IeM N0 U3y4yaeMOMY MaTepHrany;

- TBOPYCECKHE 3aJJaHUs 110 U3yYaeMbIM TEMaM UITH I10 JIMYHOMY JKEJIAaHHIO C YYETOM HHTEPECOB 00y4aeMoro.
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