MUHUCTEPCTBO HAYKHU Y BBICILIEI'O OBPA3OBAHUA
POCCUICKON ®EJEPALIMU

DenepanbHOE OCYAAPCTBEHHOE GIOIKETHOE 00pa3oBaTeNEHOE yUpeKIeHue
BBICLIETO 00pa3oBaHus
«MaraaToropcKkuii rocy 1apcTBEHHETH TeXHUUCCKUI yHuBepcuteT uM. .. Hocopay

‘ VTBEPKIAIO
13\ Hupextop U3uAC
4l C.U. JIykpsauon

26.02.2020 r.

PABOYAS ITIPOI'PAMMA JUCHUILIAHBI (MOIYJIsT)

SJIEKTPOHHOE OBOPY/[OBAHHE B TEIT/IOSHEPTETHKE

Hanpagienune nmoarorosxu (cmenmanbHOCTE)
13.03.01 TemosHepreTHKa u TEMIOTEXHAKA

HanpagieHnocts (mpodms/crenpanuzanmus) TPOrpPaMMBI
OHeproobecreyeHue npeAIpHsTHI

YPOBEHE BBICIIEr0 06Pa30BaHHA - OakanaBpuar

Dopma 00yueHus
3a049Has

Hucruryt/ gaxynsrer  WHCTUTYT SHEpreTvky U ABTOMATH3HPOBAHHEIX CHCTEM
Kadenpa Tennorexuuyeckux u sHEpreTHUECKHX CHCTEM

Kype 3

MaruuToropcx
2020 rox



Pabodas porpaMma cocTaniena Ha ocHoe ®I'OC BO 10 HAIPaBJIEHMIO MOATOTOBKH
13.03.01 TerIosHepreTHKa W TEIUIOTEXHHKA (ypOBEHB Oaxanappuara) (IpEKa3 MHHOOpHAYKH
Poccuu o1 28.02.2018 r. Ne 143)

Pabouas mporpaMma paccMOTpeHa W OfoOpeHa Ha / 3acelapn kadenper
TemIoTEXHUYECKAX ¥ SHEPIeTHIECKHUX CHCTEM
11.02.2020, npoTtoxoin Ne 4

3aB. kadex '/ _E.B. Aranutos

PaGouast mporpamMMa of06peHa METOIMIECKOH KOMICCHeH HSI/IA/
26.02.2020 r. mporoxon Ne 5

Ipencenarens C.J. JlyxpsHOB
PaGoyas mporpamMMa COCTaBJICHa: W i
nonent kadenpsl TudC, KaH/. TEXH.HAYK \./ /Z 7 E.I". HerumopeHKo

PereH3eHT:

= //'BH MuxainoBcKui

sam.zaganpauka [IDCT ITAO "MMK" , KaHn. TeXH.HayK -



MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

YTBEPXIAIO
Hupexrop NOuUAC
C.W. JIykpsaHOB

26.02.2020 r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

SJIEKTPOHHOE ObOPY/IOBAHHE B TEIIVIODHEPI'ETHKE

Hanpasnenue noaroToBku (CrenuagbHOCTD)
13.03.01 TermmosHepreTrka U TEIUIOTEXHUKA

HamnpasnenHnocTs (nmpoduias/criennanu3ans ) IporpaMMbl
OHeproobecneueHue npeaAnpusTui

YpoBeHs BrIcIIEro 00pa3oBaHus - 0aKajiaBpyuat

®opma oOyueHus
3a04Has

WNuctutyt/ pakynprer  MHCTUTYT Y)HEPreTUKH U aBTOMATU3UPOBAHHBIX CUCTEM
Kadenpa TennmoTeXxHNnYeCKuX U IHEPTETUUECKUX CUCTEM

Kypc 3

Maruuroropck
2020 ron



Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 13.03.01 TemmosnepreTuka u TeruioTexHUKa (mpukaz MunoOpHayku Poccum ot
28.02.2018 r. Ne 143)

PabGouass mporpamMmma paccMOTpeHa ©  OAO0OpeHa Ha 3aceJaHuu  Kadeapbl
TennoTeXHNYeCKUX U SHEPTeTUICCKUX CUCTEM
11.02.2020, mpotoxomn Ne 4
3aB. kadenpoi E.b. AranutoB

PaGouas nporpamma ogobpena metoauueckoi komuccueid MOuAC
26.02.2020 r. mpotokoia Ne 5

[Ipencenarens C.N. JIykbsiHOB
PaGouas mporpamma cocraBieHa:
noneHT kadenpel TuDC, kaHA. TEXH. HayK ET.
Hemmopenko
Penensenr:
3am. Hau. [[OCT [TAO MMK , kaHx. TexH. HayK B.H.

MuxaiinoBckuit



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acenaHuu kapeapbl TerIoTeXHUYECKUX M SHEPTETUIECKUX CHCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii E.b. AranuToB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM Toly Ha 3aceaHuu Kapeapsl TerIoTeXHUYECKUX U SHEPTeTHICCKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.B. AranuTos

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2023 - 2024
yueOHOM Toy Ha 3acefaHuu Kapeapsl TerIoTeXHHYECKUX U SHEPTETHIECKUX CHCTEM

[Ipotokom ot 20 . Ne
3aB. kadenpoii E.b. AranuTtoB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TermIoTeXHUYeCKUX U YHEPTETHUECKUX CUCTEM

IIporokomor 20 . Ne
3aB. kadeapoii E.b. AranuToB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2025 - 2026
y4eOHOM roay Ha 3aceqanuu kapeapsl TerIOTEXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadenpoit E.b. AranutoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LensiMu OCBOEHHUS AMCLUMILUIMHBI SIBISIIOTCS H3y4eHHE (U3MUYECKUX 3aKOHOMEPHOCTEH
MIPOLIECCOB, TPOUCXOISIINX PU JBUKEHUN HOCUTENIEH 3apsijia B BAKyyMe, I'a3ax, TBEP/bIX Telax,
Ha TpaHUIAX pasliena cpel M IPHUHILUIIOB IMOCTPOCHUS M PabOThI 3JIEKTPOHHBIX NPUOOPOB
Pa3IMYHOTO Ha3HAYEHUS, YTO TTO3BOJIMT pa3padaThiBaTh HA UX OCHOBE 3JIEKTPOHHBIEC YCTPOICTRA,
npelHa3HaYeHHbIE U1 KOHTPOJISI U YIPaBIEHUS B MPOMBINIICHHOCTH; MOJYYEHHUS CTYACHTaMU
3HAHUW W HABBIKOB CTPYKTYpPbl CPEACTB aBTOMATHU3AlMHM, OCHOBHBIX TOHATHUSIX TEOPUHU
ABTOMATUYECKOTO  PETyJHUpPOBaHMs, aHalIM3a TEXHOJOTMM  paboThl M MPOTEKAHUS
TErI0(QU3MIECKUX MPOIECCOB PACCMOTPEHBI CHUCTEMBI aBTOMATHYECKOTO PETYIMPOBAHUS U
3aIUTHI PA3TUYHBIX TEIJIOIHEPTETUYECKUX YCTAaHOBOK.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

JucuuminHa DIIeKTPOHHOE 000PYA0BaHHE B TEIJIOIHEPTETUKE BXOAMT B YACTh YI€OHOTO
wiaHa (QopMHUPYEeMyl0 y4YaCTHMKaMU 0Opa3oBaTelbHbIX OTHOILIEHHH 00pa3oBaTenbHOM
MpOrpaMMBbl.

Jigs  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(hOpMHUPOBAHHEIC B PE3YJIbTATE U3YUCHUS TUCITUTUINH/ TIPAKTHK:

MeTtponorus

TomiuBo 1 OCHOBBI TEOPUHU TOPEHHS

DNEeKTPOTEXHHKA

HNudopmartuka

BBenenue B HanpaBieHue

Oduznka

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YYCHUS] JUCIUILITNH/TIPAKTHK:

KorenbHble yCTaHOBKH U ITapOreHepaTopbl

TermomaccooOmen

MoaenupoBaHu€e MPOUECCOB TUAPOra30IMHAMUKY U TEIIOMACCONEPEHOCA

TexHonornyeckoe npeanpuHIMaTEIbCTBO

TemnosHepreTHuecKue CUCTEMbI IPOMBIIIIICHHBIX TPEATPUATHNA

DKcrepuMeHTANIbHBIE UCCIIEIOBAHUS M 00pa00TKA TaHHBIX TETJIOBBIX MIPOIIECCOB

[ToaroroBka k caaue v cadya rocy1apCTBEHHOTO HK3aMEHa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbrare OCBOGHUS AMCUUIUIMHBI (MOAYNs) «DIEKTPOHHOE OOOpYAOBaHHE B
TEIUIOIHEPreTUKE)» 00YUaIOMIMNCS TOJKEH 00J1a1aTh CIIEAYIOIIMMU KOMIIETCHIIUSAMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

[1K-3 Cnocoben k cbopy, 00paboTke, aHanu3y U 0OOOIIEHUIO Pe3yIbTaTOB IKCIEPUMEHTOB U
HCCIICTOBAHNI B COOTBETCTBYIONICH 00JIACTH 3HAHHI

I1K-3.1 OcymectBiser c6op, 00pabOTKy, aHanu3 M 0000ILIEHHE pPe3yIbTaToB
HKCIEPUMEHTOB U UCCIICIOBAHMM
[1K-3.2 [ToaroraBnuBaeT NpemyioAKEHUS 11 COCTABICHHS MJIAHOB U METOIMYECKUX

nporpamm OKCIICPUMCHTAJIbHBIX I/ICCHG,ZLOBaHI/Iﬁ n pa3pa60TOK,
IMPAKTUYCCKUX peKOMeH}IaHI/Iﬁ 110 UCITOJTHCHHUIO UX PE3YIIbTATOB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO06mas TpyJA0EMKOCTh JUCIUIUIMHBI COCTaBIACT 2 3a4€THBIX CIWHMI] /2 aKaJl. 4acoB, B TOM
qyuce:
— KOHTaKTHas pabora — 8,7 akaj. 4acoB:
— ayIuTOpHas — 8 aKkaJl. 4acos;
— BHeaynutopHas — 0,7 akaJ1. 4acoB
— caMocTosTeNbHas pabora — 59,4 aka. 4yacos;

®dopma aTTecTallum - 3a4EeT C OLEHKOMN

AynutopHas g
KOHTaKTHas paborta E 3 dopma TEKyIIEero
Pasnen/ Tema 2 (B axan. wacax) & E‘ Bun N KOHTPOIT Kon
> & © | caMOCTOSATENbHOW | yCIEeBaeMOCTH U
JUCIUILIAHB & [ . | KoMIeTeHnyK
Q & paboThI MIPOMEKYTOYHOM
na6. | mpaxr. | £ 8
Tlex. Z'g arTecTalyu
3aH. 3aH. | QO &
1. Paspmen 1. OCHOBHELIE
TIOHATUA TEOPUU
ABTOMATHUYECKOI'O
VIIPABJIEHU A
CaMocTosTenbpHas
1.1 ®wusnueckue OCHOBBI npopaGoTia
anektponukn.  CTpykTypa 0,1 6 Bompocos 1-3, KoHcrexr nexiuii. I1K-3.1
CPEeICTB aBTOMATH3ALUH.
3 npui. 1
1.2 Teopus CamocrosTenpHas
aBTOMATHYECKOTO 01 6 npopaboTKa KOHCIEKT JIeK i, K31
yIpaBJIcHHS BOTIPOCOB 4-5,
(perynupoBaHusi). mpuit. 1
Hroro no pazneny 0,2 12
2. Pazgen 2. PEI'VJIMPYIOIIUE
OPI'AHBI
TEITJIOOHEPTETUYECKMX
YCTAHOBOK
CaMocrosTenbHas
2.1 OO6mee Ha3zHaueHHE 0.1 0.5/0.51| 6 popaboTKa KOHCIeKT feKiutii. I1K-3.1,
PEeryIHUpYIONUX OPTraHoB. BOIPOCOB 6-7, [K-3.2
mpwt. 1
2.2 Counenenne CamocrosTrenpHas
pPEerylHpYIOIUX OPTaHoOB C 01 0.5/0.51| 6 npopadoTKa KoHCIIeKT JeKIHit. MK-3.1,
HUCIOJIHUTEIbHBIMA BOMpOocoB 8-9, I1K-3.2
MEXaHH3MaMH PeryJsTopos.| 3 mpui. 1
2.3 PerynupoBanue
MPOM3BOUTEIILHOCTH
CaMocrosTenbHas
TﬂFOJIyTBCBBIX MaIInuH. opo a60TKa
JpoccenbHbIe TTOBOPOTHBIE 0,1 6 pop Koncnexr meximi. I1K-3.1
Bomnpocos 10-11,
3acioHKU. Perymupyromiue o 1
Oprasbl TOILTMBOIOJAOIINX prit. L.
YCTPOMCTB.
Wroro no pazneny 0,3 1/11 18
3. Pasnen 3.
ABTOMATHU3AIINA
KOTEJIbBHOI'O
OBOPYJIOBAHI S




CaMocTosTenbpHas

3.1 PerynupoBanue npopaboTka TK-3.1
TEIUIOBOM HArpy3ku KoTia 0,5 0,5/0,51| 6 sompocos 12-13, KoHcnexr nexiui. K-3.2
(pacxoa TOTLIHBA).
mpuit. 1.
3.2 ABToMaTHuecKas Caﬁog“:goii}:{aﬂ
CUCTeMa  PEeryJupOBaHUA 0,5 6 pop Koncnekr nekuuii. IK-3.1
BOIIPOCOB 14,
pa3pekeHust B TONKE KOTJa.
mput. 1.
3.3 PerynupoBaHue ypoBHs CamocrosTenbHas
BOJbI B OapabaHe KOTJIa 05 20U 5 popaboTKa KOHCIOKT JIeKLUit IK-3.1,
(perynupoBaHue  IHUTaHUA ' BOIPOCOB 15, HHH IK-3.2
KOTJIa BOJIOH). npu. 1.
3.4 PerynupoBanue
BOJHOTO pexnMa B CamocrosTenbHas
6apabaHHbIX MapoBBIX 05 6 npopaboTKa KOHCIEKT JIeKLi [K-3.1
KOTJIax (perynupoBaHue ! BOTIPOCOB 16, HHH '
COJIECOICPXKAHUS KOTIOBOM npui. 1.
BOJBI).
CamocrosTenpHas
3.5 PerynupoBanue npopaGoTka K-3.1
TEMIIepaTypsl IEpPerpeToro 0,5 0,5/0,5U| 3 Bompocos 17, Koncnekr nekuuii. K-3.2
napa.
npui. 1.
3.6 PerynupoBanue CamocrosTensHas
BO3IyXOJyBHBIX CTaHIHUI C 05 3 npopadoTKa KoHCIIeKT JeKuii IK-3.1
LEHTPOOCIKHBIMH ' BOTIPOCOB 17, ’ '
KOMITPECCOPaMHU. npui. 1.
3.7 TToctpoeHue
CamocrosTensHas
(YHKIIMOHATBHBIX cxeM bODAGOTKA
aBTOMATH3aLUHA 0,5 3,4 pop KoHcrexr nekiuii. I1K-3.1
Borpocos 18-20,
TETIOTEXHOIOTHUSCKHUX
mpwt. 1.
MIPOLIECCOB.
Wroro no pazneny 3,5 3/31 | 29,4
Hroro 3a cemectp 4 4/41 ]59,4 320
Hroro no aucnumnnuze 4 4/411 | 59,4 3a4eT ¢ OLEHKON




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlyia petieHus: NpeayCMOTPEHHBIX BUAOB yueOHON paOOThI MPU MU3yYEHUH IHCHUTUIMHBI
«DNeKTpOHHOE 000pYyIOBaHNE B TEIUIODHEPTETHUKE» B Ka4eCTBE 0Opa30BaTEIbHBIX TEXHOJIOTUI
UCIONB3YIOTCS KaK TpPaJUIUOHHBIE, TaK U MOJYJbHO-KOMIIETEHTHOCTHbIE TEXHOJIOTHH.
[Tepenaua HEOOXOAUMBIX TEOPETUUYECKUX 3HAHUM M (POPMHUPOBAHME TPEICTABICHUH MO KypCy
MPOUCXOIUT C MPUMEHEHHEM MYJIbTUMEIUNHHOrO o0opynoBaHus. JIeKIMOHHBIA MaTepuan
3aKperuiseTcss Ha Ja0opaTOpHBIX paboTax, TIe MPHUMEHSETCS COBMECTHAs JIEATEIbHOCTH
CTYJEHTOB B I'pYIIIE, HAIIPaBJIEHHAs! HA pelIeHre OOIIeH 3a7aun IMyTeM CIOXKEHHUS Pe3yJIbTaTOB
UHIWBUAYAIbHOW  paboThl wieHOB Tpynnbl. Jlis pa3BUTHS W COBEPIIEHCTBOBAHUS
KOMMYHHUKATHBHBIX CIIOCOOHOCTEH CTY/IEHTOB OPraHHU3YIOTCS MPAKTHUECKHUE 3aHSATUS B BUIE
JUCKYCCHH, aHaln3a pealIbHBIX MPOOJIEMHBIX CUTYAllMd W MEXAUCIUILUTMHAPHBIX CBA3CH W3
pa3ianuHbIX o0JjacTell B KOHTEKCTe pernaeMoit 3agaun. CamocTosiTenbHas paboTa CTUMYIUPYET
CTYZICHTOB K CAMOCTOSITENIbHOW MPOpabOTKe TEM B IPOIIECCe HAMCAaHUs peepaToB, MOATOTOBKH
K IMCKVCCHUSIM. U TECTUDOBAHUIO.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOsITeIbHOI padoThI 00y4Yalommxcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIe CPeCTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Yermuypo, M. C. ABTOMaTH3aI1¥sl IPOU3BOJICTBEHHBIX MPOIECCOB : ydeOHOe mocooue /
M.C. Yenuypos, b.C. YerBepukoB. — Mockpa : UH®PA-M, 2021. — 274 c. — (Bsiciiee
obpaszoBanue: bakanaspuat). — DOI 10.12737/text-book 5bf2838b23e9f5.83215632. - ISBN
978-5-16-014256-2. - Tekcr : AICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1183480  (mara oOpamenus: 17.10.2020). — Pexum
JIOCTYTIA: IO TIOJITTHCKE.

2. UBanoB, A. A. ABTOMaTH3alus TEXHOJOTWYCCKUX IPOIECCOB U IMPOU3BOJICTB !
yuebHoe mocodue / A.A. IBaHOB. — 2-¢ u31., ucrp. u gom. — Mocksa : ®OPYM : UH®PA-M,
2021. — 224 c. — (Beicmee obpa3oBanue: bakamaBpuar). - ISBN 978-5-00091-521-9. - Tekcr :
anekTpoHHbi. - URL: https://znanium.com/catalog/product/1157117  (mata oOpateHus:
17.10.2020). — Pesxum 1ocTyMa: MO MOIITHCKE.

0) lonmotHuTEIBHAS TUTEPaTypa:

1. KyauHos, A. A. 'openue opranuueckoro Torumsa: YdedHnoe nocodue / Kymunos A.A.
- M.:HULl MH®PA-M, 2019. - 390 c.: - (Beiciiee obOpasoBanue: bakamaBpuar). - ISBN
978-5-16-009439-7. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/999882  (mata oo0pamenus: 17.10.2020). — Pexwum
JIOCTYTA: MO TOMHCKE.

2. Komkos, B. A. HacocHble 1 Bo3ayxoyBHbIe cTanimy : yaeOuuk / B.A. Komkos, H.C.
TumaxoBa. — MockBa | MH®PA-M, 2021. — 254 c¢. — (Cpeanee mnpodeccuoHanbHOe
obpazomanme). - ISBN 978-5-16-010046-3. - Tekcr : onekrponHsidi. - URL:
https://znanium.com/catalog/product/1209805  (mara o6pamenus: 17.10.2020). — Pexum
JOCTyTa: MO MOJIITUCKE.

3. BesonmacHOCTh M Ha/EKHOCTh TEXHHYECKUX CHCTeM . ydeOHoe mocodue / JI. H.
Anekcanaposckasi, 1. 3. Aponos, B. U. Kpyrnos [u ap.] - Mocksa : Jloroc, 2020. - 376 c: ui. -
Tekcr : onekrponsbni. - URL: https://znanium.com/catalog/product/1211589 (mata
obpamienuns: 17.10.2020). — Pesxxum ocTyma: 1Mo momucKe.

4. Teepckoil, 10. C. ABTomMaru3zauus NbIICYTOJBHBIX KOTJIOB 3JIEKTPOCTAHLIUMN
moHorpadus / FO. C. Tepckoit. — Cankr-IletepOypr : Jlanp, 2018. — 472 c. — ISBN



https://znanium.com/catalog/product/1183480
https://znanium.com/catalog/product/1157117
https://znanium.com/catalog/product/999882
https://znanium.com/catalog/product/1209805
https://znanium.com/catalog/product/1211589

978-5-8114-2858-8. — Tekcr : anekTpoHHbIH // JIaHb : 2IeKTPOHHO-OMOIMOTEYHAsT CUCTEMA. —
URL.: https://e.lanbook.com/book/103073 (mara obpamenus: 17.10.2020). — Pexxum goctyma:
JUISL aBTOPU3. MOJIb30BATEIICH.

B) MeTouuecKkue yKazaHus:

1. ApramonoB, lO. C. TexHuueckue cpeicTBa aBTOMATH3alMHM . JIAOOPATOPHBINA
npaktukyM / 10. C. ApramonoB ; MI'TY. - Maruutoropck : MI'TY, 2014. - 1 31eKTpOH. OMNT.
JICK (CD-ROM). - 3arin. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1334.pdf&show=dcatalogues/1/1123
638/1334.pdf&view=true  (mara oOpamenus: 14.05.2020). - Makpooodbekt. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

2. Myxuna, E. FO. ABromaru3aius TEXHOJIOIHYCCKUX IpoiieccoB . mpakTukym / E. 1O.
MyxwuHa, A. P. bornapesa ; MI'TVY. - Marautoropck : MI'TY, 2017. - 110 c. : un., Tabm., CXeMBHI. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514
313/3507.pdf&view=true  (mara oOpamenus: 14.05.2020). - Makpooonekt. - Tekcr
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

3. Cucrempl aBTOMAaTHM3alMM U yrOpaBieHus. JlabopaTopHblil MpakTUKyM @ ydeOHOE
nocobue / b. H. ITapcynkun, C. M. Auapees, E. C. Psiounkosa, T. I'. O6yxoBa. - MarHuTOropck :
MI'TY, 2013. - 1 osmektpon. onrt. auck (CD-ROM). - 3arm. ¢ tutyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1061.pdf&show=dcatalogues/1/1119
471/1061.pdf&view=true = (mara oOpamenus: 14.05.2020). - Makpooonekr. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

4. CyxonocoBa, T. I'. JluarHocTMKa W HAJEKHOCTb ABTOMATHU3MPOBAHHBIX CHUCTEM :
npaktukym / T. T'. Cyxonocosa ; MI'TV. - Marautoropck : MI'TY, 2017. - 71 c. : wi., Tabum.,
CXEMBI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3449.pdf&show=dcatalogues/1/1514
276/3449.pdf&view=true  (mara oOpamenus: 14.05.2020). - Makpooosekr. - Tekcr
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecneuenne

Haumenosanue [10 Ne morosopa Cpoxk neiicTBuUS TULIEH3UU
MS Windows 7
Professional (aiist N1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpovHO
Professional

7Zip CBOOOJIHO  PACIpPOCTPAHIEMOE 0ECCPOYHO
MathCAD v.15

Education J-1662-13 ot 22.11.2013 0eccpovHO
University Edition

FAR Manager CBOOOJIHO  PACIPOCTPAHIEMOE 0EeCCPOUIHO

IIpodeccnonasibHbie 0a3bl JAHHBIX H HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI

HasBaHue xypca

CchUIKa

Hauuonanbuas
cucTeMa

Poccuiickuit
nutupoBanus (PUHIL)

nH(GOPMaIIMOHHO-aHAIUTHYECKAast
MHJEKC  HAy4yHOTO

URL:
https://elibrary.ru/project risc.asp



https://e.lanbook.com/book/103073
https://magtu.informsystema.ru/uploader/fileUpload?name=1334.pdf&show=dcatalogues/1/1123638/1334.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1334.pdf&show=dcatalogues/1/1123638/1334.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514313/3507.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514313/3507.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1061.pdf&show=dcatalogues/1/1119471/1061.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1061.pdf&show=dcatalogues/1/1119471/1061.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3449.pdf&show=dcatalogues/1/1514276/3449.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3449.pdf&show=dcatalogues/1/1514276/3449.pdf&view=true
https://elibrary.ru/project_risc.asp

[TouckoBass cucrema Akazmemus  Google
(Google Scholar)
denepanbHOe TOCYIAPCTBEHHOE OFOKETHOE
yUpEKIECHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
POMBIIIICHHON COOCTBEHHOCTH
DneKTpoHHbIe pecypchl Ombmmoreku MITY
uMm. I'.11. HocoBa

9 MaTtepuajibHO-TeXHHYECKOe o0ecriedeHne JUCIUTLINHBI (MOTYJIs1)

URL: https://scholar.google.ru/

http://magtu.ru:8085/marcweb2/Default.asp

MartepuanbHO-TeXHUYECKOe 00ecreueHre IUCIUIUIMHBI BKITIOYAET:

VYyebHble ayIUTOPUH JIJIs1 POBECHUS 3aHATHI JIEKIIMOHHOTO TUMA. MyJIbTUMEIUNHbIE
CpeICTBAa XpaHEHHWs, Mepefaud M MpeacTaBieHus WHOpMauuu. Y4yeOHblE ayAUTOPUU IS
MIPOBEICHUS TPAKTUYECKUX 3AHSITHH, TPYNIOBBIX U UHAUBUIYATbHBIX KOHCYJIbTAIUNA, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOUHOM artectannu J[ocka, MyaIbTUMEIUHHBINA IPOSKTOP, SKpaH. Y YeOHbIC
ayIUTOPHUU ISl BBIMIOJHEHUS KYPCOBOI'O MPOEKTUPOBAHUS, MMOMELIECHUS ISl CAMOCTOSITEIIbHON
pabotel oOyuarommxcs. IlepconanpHbie KOoMIbIOTEpsl ¢ makerom MS Office, Beixomom B
WHTepHeT W C JOCTYHNOB B AJIEKTPOHHYIO HH(POPMALMOHHO-00PA30BATEIBbHYIO CpPEIy
VHHUBEPCUTETA.


https://scholar.google.ru/
http://www1.fips.ru/
http://magtu.ru:8085/marcweb2/Default.asp

[Tpunoxenue 1

6 YueOHO-MeTOAUUYECKOE 00ecTeueHe CAMOCTOATEIbLHOM padoThl 00y4aommXxcst

arwN

8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

OcHoBHble 3amaud U nenu ucnonb3oBaHuss ACY TII u ACVYII B npoMbllIEHHOM
IIPOU3BOJCTBE?

[TpunHuMn NEHCTBUS SIEKTPOHUKU U JIEMEHTOB?

OCHOBHBIE IPUHIIUIIBI TEOPHUST ABTOMATUYECKOTO YIIPABIICHUS?

OO11ee Ha3HAYCHHE PETYJIHUPYIOLIUX OPraHOB TEIIOTEXHUUECKUX OOHEKTOB.
Bubpaunonnsie U Tapenbyarble MUTATENIM B CXEMaxX aBTOMATHYECKOTO JI03UPOBAHMS
TOILIINBA.

OCHOBHBIEC TIPUHIMUIIBI COYJICHEHUS PEryJUPYIOINIMX OPraHOB C HUCHOJHHUTEIbHBIMU
MeXaHU3MaMH PEeryJsaTOPOB.

Criocobbl  mepenaud, OTOOpPaKEHMS W XPAHEHUS JaHHBIX  (DYHKIIMOHUPOBAHHSA
TEIUIOTEXHUYECKUX OOBEKTOB.

CtpyKTypa KOHTYpa 103UPOBAHUS MAaTEPUAIIOB.

Tunsl 103aTOPOB CHIMYYUX IMIUXTOBBIX MAaTEPUAJIOB

Uewm oTnuyaeTcsi KAMEHHBINA YTOJIb OT KOKca?

Cucrema yrpaBieHUs [101a4eil TOIUIMBA B SHEPTeTUYECKUE KOTJIBI.

BubpanunoHHbIil mUTaTeNh: TPUHIUI pabOThl, JOCTOMHCTBA U HETOCTATKU C TOYKU 3PEHUS
ABTOMATUYECKOTO YIPABJICHHUS.

KoHTposib ¥ aBTOMaThueckoe YIpaBlE€HUS Ta30JMHAMHUYECKUM PEXKUMOM OOBEKTOB
MPOMBINIICHHON TETIOOHEPTETUKH U SHEPTETHKHU TETNIOTEXHOJIOTHH.

KoHTponk ¥  aBTOMAaTHYECKOE  YIPABICHWE TCIUIOBBIM  PEXHUMOM  OOBEKTOB
MPOMBINIICHHON TETIOOHEPTETUKH U SHEPTETHKHU TETNIOTEXHOJIOTHH.

MeToabl KOHTPOJISI TEKYILIETO TEMIIEPATYPHOTO COCTOSHUS TEXHOJIOTHYECKOTO poliecca.
Metonast kouTposs coaepxkanust CO u CO2 B mpoayKTax CropaHus TOIIMBA?
PerynupoBanue  MOIIHOCTH  BO3AYXOAYBHBIX  CTAaHIMH C  LEHTPOOCKHBIMHU
KOMITPECCOPAMHU.

OcCHOBHBIE CBOWCTBA JCTEPMHUHUPOBAHHBIX MATEMATUUECKUX MOJEJICH TEXHOJIOTUYECKOTO
nporecca.

OCHOBHBIE TIOJIOXKCHHUS OMIIUPHYECKUX MOJEJIeH aBTOMAaTUYECKOTO  YIpaBICHUS
TEXHOJIOTMYECKUMU MTPOLIECCAMH MPOMBIIIIIEHHOTO TPOU3BOCTBA?

Marematuueckre MOJIEIM aBTOMATHYECKOTO YIIPABJIEHUS MPOU3BOJICTBOM: OCHOBHBIC
MPUHIIUITBI UCKYCCTBEHHBIX HEHPOHHBIX CeTel MPUMEHUTENBHO K 00bEKTaM M CUCTEMaM
MIPOMBIIIUICHHOM TETIJIOOHEPTETHUKHU.



7 OueHoYHbIE CPeCTBA NMPOBEACHUS IPOMEKYTOUHOM aTTecTanum (IK3aMeHa)

a) [Inanupyemblie pe3yiabTaTbl 00y4EHUS U OLIEHOYHBIE CPEJICTBA AJIsl IPOBEACHHS IPOMEKYTOUHOM aTTECTALIUU:
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IIK-3 CnocodeH k coopy, 00padoTke, aHAIN3Y U 00001IEHNIO Pe3YJbTATOB IKCIEPUMEHTOB M HCCJIeJ0BAHUI B COOTBETCTBYIOIIEH 00,1aCTH 3HAHUI

HaumeHoBaHMe TUCHUIIMHBI: HeTpa}IHHI/IOHHLIe H BO300HOBJIsIEMbI€ HCTOYHHKH IHEPIrum

[1K-3.1 OcymecTBisier cOop, 00paboTKy, aHATH3 1. Ha xakom npuHIMne paboTaroT 5KUIKOCTHBIE IPUOOPHI KOHTpouist AaBneHus? [IpuBeaure
0000111€HUE pe3yabTATOB 3KCIIEPUMEHTOB U CXeMbl IPUOOPOB U YKAXKHUTE, KAaKUe BHUJIbI JJABICHUH HMU MOXKHO U3MEPHUTH?
HCCIeA0BaHUN 2) Ha xakoM npuHLuIie paboTaroT MOIUIaBKOBbIE U KOJIOKOJIbHBIE MaHOMETpHI? [IpuBenure

CXEMBI.

JIOCTOMHCTBA CYETYUKOB.
XapaKTEPUCTUKH

BECOB U OOBSICHUTE UX PadoTy.

3) Ha xakom npuHImIe padoTaroT MpyKUHHBIE TPUOOPHI? BHUIIBI IPY>KUHHBIX TPHOOPOB.
[IpuBenute cxeMy MaHOMETpa C TPyOUaTOM NPY>KUHON U OOBSCHUTE €ro padoTy.

4) CnenaiiTe CpaBHUTENBHBINA aHAIHU3 IPUOOPOB C YIPYTUMH TyBCTBUTEIHHBIMH dJIEMEHTAMH,
YUUTBIBas Takue (aKkTOphl, KaK: YHUBEPCAIbHOCTh B IPUMEHEHNH, TUAMa30H U3MePAEMbIX
BEJIMYHH KJIACC TOYHOCTH MPUOOPOB, BOZMOKHOCTh IUCTAaHIIMOHHOTO U3MEPEHHUS JaBICHHUS.
[IpuBeauTe cxeMbl U OOBICHUTE MPUHLUI paOOTHI CKOPOCTHBIX CUETUUKOB JIJIS )KUKOCTEH.
Kakue ycnoBus q0mKHBI COOMI0AATHCS AJ11 HOPMaIbHOU pabOThl CUETYUKOB?

5) IlpuBeanTe cxemMbl 0ObEMHBIX CUETUYMKOB U 00bsICHUTE UX paboTy. Hemoctatku u

6) HpI/IBCIII/ITC CXEMBI 00bEMHBIX Ta30BBIX CYCTUMKOB U OOBSICHUTE UX pa60Ty. HpI/IBCIII/ITC nx
7) I/I3MepeHI/IC MacCChbI TBCPAbIX MATCPUATIOB. HpI/IBCI[I/ITC CXCMBbI ITOBOPOTHLIX U PBIYAKHBIX

8) Kak kmaccuunupyrores pacxomomepbl? OObICHUTE MPUHITUI H3MEPEHHUS PACcX0/1a o
METO]Ty IIEPEMEHHOT0 TIepernajia gaBieHus. M3 Kakux 3J1eMEHTOB COCTOUT IMPOMBITIUICHHAS
pacxomoMepHasi yCTaHOBKa, paboTaroIias o MeToAy MepeMeHHOT0 mepenaa JaBieHus?
N3o06pa3ute ycranoBky ycinoHo o ['OCTy 21.404-85.

9) CrannaptHble cyxaromue ycrpoicTBa. Kakue ycnoBust JOKHBI COONIIOIATHCS TIPU
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IIPUMEHEHHUHU CYyXaroluX ycTpoicTB? M300pa3ute cxeMy pacxoaoMepa NepeMeHHOIro
nepenana aasnenus corsiacHo [OCT 21.404-85.

10) OcHoBHBIE MpaBUIa MOHTa)Ka U SKCIUTyaTalluu pacxonoMepoB. C ydeTom, Kakux
(aKTOPOB MPOU3BOAUTCS BHIOOP CYNKAIOIIUX YCTPOUCTB?

11) PacxooMepbl MOCTOSTHHOT'O Tiepenajia faBieHus. [louemy potamerpsl Helb3s
yCTaHaBJIMBaTh HAa TOPU3OHTAIBHBIX yyacTKax TpyoonpoBoioB? IlpuBenure cxemy
poramerpa ¢ auddepeHnnanbHO-TpaHCcHOPMAIIMOHHOM Mepeadei.

12) IlpuBenute cxemy ¥ OOBSCHUTE PA0OTY AIIEKTPOMArHUTHOTO PACXOAOMETPA.
JIOCTOMHCTBA 3JIEKTPOMAarHUTHBIX PACXOAOMEPOB.

[1K-3.2

[ToaroraBnuBaeT NpeAJIOKEHUS IS
COCTABJICHMS TUIAHOB U METOANYECKUX
MPOrPAMM SKCHEPUMEHTAIBHBIX
UCCIIEIOBaHMUM U pa3paboTOK, MPAKTHUYECKUX
PEKOMEHJAlMI IO UCTTOJTHEHUIO UX
pe3yJIbTaToOB

1. Pa3paboTarh cucTeMy aBTOMaTH3aIlH YCTAHOBKH U AaTh MPEAIIOKEHHUE TIO
COBEPIICHCTBOBAHUIO UCXOHBIX TaHHBIX.

Onucanue ycTaHOBKH. Y CTaHOBKA JIJIsi TPUTOTOBJICHUSI MOIOIIETO pacTBOpa (PUCYHOK 2.6)
pabotaet cnenyroumm oopazom. B cmecurens C1 mogarorcs menoys ¥ BoJa, IAe OHU
MepeMENINBAIOTCS MeIIaikoi. Moromuid pacTBOp moaorpeBaetcs 10 Temrepatypsl 700C
apom, oJiaBaeéMbIM B pyOallIKy, 1 OTKa4MBaeTcsi U3 cMecuTess Hacocom H1.

Hcxonnbie nanapie. CucreMa aBTOMAaTH3aldN YCTAHOBKH JJISI IIPUTOTOBJICHUST MOIOIIIETO
pacTBOpa JI0JKHA BBIMOIHATE clieAytolmye GyHkuuu: 1) usmepenue u peructpanus Ha 9BM
YPOBHS pacTBOpa B cMecurenie (MakcuMalibHoe pabodee 3HadeHue 1 M); 2) usmepeHue u
peructpanuio Ha 9BM temnepaTypsl B cMecuTene (MakcuMmaiabHoe padbouee 3HaueHue 700C);
3) perynupoBaHue YpOBHS B CMECHTEJIE PACXOJJOM BOJIBI;, 4) pEryIMpOBaHNE TEMIIEPATyPHI B
CMECHUTEIIe pacXo/10M Mapa; 5) CUTHAIN3ALUIO BEPXHETO U HUKHETO 3HAYeHUH YPOBHS B
CMeCHUTEJe, CUTHATU3AINIO KPaHHUX TTOJIOKEHU I UCTIOHUTEILHBIX MeXaHu3MOB Ha DBM u
CUTHAJIN3ALUIO COCTOSHUS (BKIIIOUEH/OTKIIIOUEH ) ABUraTesiei Hacoca 1 Memmaink Ha OBM;.
6) 6JIOKMpPOBKA - OTKJIFOUEHHE Hacoca M0 HUKHEMY YPOBHIO B CMECHUTEIE; 7) YIIpaBJIeHUE -
BKJIIOYEHHE/OTKIIIOYEHHE JIBUTATEIIS HACOCA M BKIIFOUCHHE/OTKIIIOUEHHUE IBUTATEN s MEIIAIKH.
2. Pa3paborarhk cucteMy aBTOMATH3alMK TEIUIOOOMEHHUKA TUIIA «TpyOa B TpyOe».
Hcxonnbie nannble: CucreMa aBTOMaTH3allMK YCTAHOBKH JTOJDKHA 00eCIeunBaTh CIEAYIOIINe
byHKIUU:

1) u3mepeHue JaBiieHUs Ha BXOJIE U BBIXOZIE TPYOOIPOBO/ia ropsiuero TerIoHOCUTEI,
M3MEpEHHUE IaBJICHUS Ha BXOJIE M BBIXOJIE TPYOOIIPOBO/Ia XOJIOHOTO TETNIOHOCHTES;

2) n3mepeHnue u perucrpanus Ha 9BM pacxozna, TeMuepaTypbl Ha BX0JI€ ¥ BBIX0J1€ KaXKI0TI0
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TEIJIOHOCUTEIIS;

3) peryaupoBaHue pacxojia B TpyOOIpoBOE NOAaYH TEINIOHOCUTENEH;

4) cUrHaJIM3aLuIo PE3KOTr0O MOBBILIECHHS JaBIEHUS U TEMIIEPATyphl;

5) GIOKHMPOBKY - MpeKpaleHue MMo1a4y TeIJIOHOCUTENEH Yepe3 aBapuiiHoe 000py10BaHuUE.

[TokazaTenu v KPUTEPHH OLIEHUBAHHS 3a4eTa C OI[CHKOM:
— Ha OIICHKY «OTJMYHO» (5 0ayuioB) — OOYYaIONIMIACS IEMOHCTPUPYET BBICOKHI ypOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIMH, BCECTOPOHHEE,
CHCTeMaTH4YecKoe M TIyOOKoe 3HaHWe Y4eOHOro Marepuana, CBOOOIAHO BBINOJHSET MPAKTUYECKHE 3a/JaHusi, CBOOOIHO ONEpHUPYET 3HAHUSIMH,
YMEHUSIMH, TPUMEHSIET UX B CUTYAIIUSIX TIOBBIIICHHON CIIOXKHOCTH.
— Ha OIICHKY «Xopomio» (4 6ania) — 00yJaromuicss IEMOHCTPUPYET CPEAHUHN ypOBEHBb CHOPMUPOBAHHOCTH KOMIICTCHIIHIA: OCHOBHBIC 3HAHUS, YMECHUS
OCBOCHBI, HO JIOIYCKAIOTCS HE3HAUUTEIbHBIC OIMOKH, HETOUHOCTH, 3aTPYIHEHHS TIPU aHAIMTUYECKUX OINEpalusiX, IEPEeHOCe 3HAHUN U YMCHUN Ha
HOBBIE, HECTAaHAAPTHBIE CUTYAIIH.
— Ha OIICHKY «yJTOBJIETBOPUTEIbHOY» (3 Oaia) — o0y4yaromuicss IEMOHCTPUPYET TIOPOTOBBIA YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIMI: B XOIC
KOHTPOJIBHBIX MEPOTIPHUITUN JTOMYCKAIOTCS ONIMOKHU, MPOSBISIETCS OTCYTCTBHE OTACIbHBIX 3HAHUH, YMEHHI, HABBIKOB, O0YJAIOIHIICS MCIIBITHIBACT
3HAYUTENbHbIE 3aTPYAHEHUS PH ONIEPUPOBAHUM 3HAHUSIMH U YMEHHMSMHU IPU UX NEPEHOCE Ha HOBBIE CUTYAIUH.
— Ha OIICHKY «HeYAOBJIETBOPUTEIbHOY (2 0amia) — oOydaromuiics 1eMOHCTpUpPYET 3HaHus He Oonee 20% TeopeTUyecKoro Marepuana, A0MyCcKaeT
CYIIECTBEHHbIE OINOKH, HE MOXKET MOKa3aTh MHTEUIEKTya IbHbIC HABBIKH PEILICHHs MPOCTHIX 3a/1au.
— Ha OIEHKY «HeYyJI0BJIETBOPHUTEJbHO» (1 Oat) — oOydaromuiicss HE MOXKET IMOKa3aTh 3HAHMUS Ha YPOBHE BOCIPOM3BEACHUS M OOBSICHEHUS
uH(pOpMaINY, HE MOXET MOoKa3aTh HHTEJUIEKTyallbHbIe HABBIKU PEIICHUS MPOCTHIX 3a/1a4.




