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Pa6ouas nmporpamma coctasieHa Ha ocHose @I'OC BO no HampaBieHHIO HOIATOTOBKA
22.03.02 MeTamnyprus (ypoBeHb OakanaBpuara) (mpuka3 Muno6paayku Poccunm ot 04.12.2015
r. Ne 1427)

Pa6ouas mporpamMma paccMOTpeHa M ofoOpeHa Ha 3acemaHuu Kadenper Texmomormi

00paboTKH MaTepHaIOB
18.02.2020, mporoxon Ne 6 %
3as. xadenpoii A.B. Momnnep

- Pa6ouas nporpamma o100pena MeToxuyeckoii komuceneiit UMMuM
20.02.2020 r. mpoToxon Ne 5 :

Hpe.ucenaTeJTE"i:' —— _A.C.Casunos
Pa6oyas mporpamMma cocTaBlieHa: %/
npodeccop xabenpst TOM, I-p TeXH. HayK i AM. Ilecun
Penensenrt:
3aB. kadenpoit TCuCA, 1-p TexH. HayK //7 N.1I0. Me3un
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JIner akTyaausanua pado4eii mporpaMmel

Pabouas nmporpamMma nepecMoTpeHa, 06cyskaeHa u oobpena s peanusanuu B 2020 - 2021
yde6HOM rozy Ha 3acenanun kadenprsr TexHomoruit 06paboTKH MaTepHaIoB

ITporoxon ot 08 centsiops2020 . Ne 1
3aB. xadenpoii Z A.B. Momnep

Paboyas nmporpamMma nepecMoTpeHa, 00Cyxk/ieHa i ofo6pena s peammsanuu B 2021 - 2022
y4e0HOM rojly Ha 3acejaHuu Kadenpsr TexHonornii 06paGoTku MaTepHaIoB

IIporoxonm oT __ : 202_ r. Ne
3ag. xadenpoit A.B. Monnep

Pa6ouas mporpamma nepecMoTpeHa, o6cykaena u oxobpena s peanusanu B 2022 - 2023
y4eOHOM rojty Ha 3aceaHuu Kadenps TexHonornii 06paGoTKH MaTepHaIoB

IIporokomor 202 1. No
3as. kadenpoit A.b. Momnnep

Pa6ouas mporpamMma nepecMoTpeHa, o6cysKaeHa 1 oo0pena s peanmusanuu B 2023 - 2024
y4ebHOM rozty Ha 3acemanny Kadeapsr TexHomornit 06paboTku MaTepranos

ITpotokom ot __ 202_r. Ne
3ag. xadenpoit A.B. Momnnep




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enstmu ocBOCHUS TUCIUTLITUHBI «OCHOBBI aBTOMATH3AIMH TEXHOJIOTHYECKUX MTPOIIECCOB
OM/l» sBASIOTCS: pa3BUTHE Y CTYAEHTOB JIMYHOCTHBIX KadyecTB, a Takxke (HopMHUpOBaHHE
npo-GecCHOHaNbHOW KOMIETSHIIMH B cooTBeTcTBUU ¢ TpeboBanusmu DPIOC BO 1o
HarpasieHuto noarotoku 22.03.02 Meramnyprus.

OcHoBHas 11e11b MTPEToJaBaHus TUCITUTLUIMHBI 00YYeHHE CTYACHTA CII0OCO00aM U CpeCcTBaM
ABTOMATUYECKOTO TMOJydeHUuss HH(oOpManuu 00 OCHOBHBIX TEXHOJOTHYECKHX IapameTpax
npo-tiecca OM/] 1 MeTo1aM aBTOMaTU3UPOBAHHOTO yIpaBiieHus: o0bekTamu OM/I, 0CHOBaHHBIM
Ha MaTEeMaTHUYECKOM OMMCAHUU THUX OOBEKTOB U HCIOJIIB30BAHUU 3(PPEKTUBHBIX TEXHUYECKUX
CPEIICTB aBTOMATH3AIUH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Huctumimaa OCHOBBI  aBTOMATH3allMd  TEXHOJOTHYECKHX IPOIECCOB  00padOTKH
METAJIJIOB JaBJICHHEM BXOJUT B BapUATUBHYIO YacTh Y4eOHOro IuIaHa oOpa30BaTeIbHOM
MIpOrpaMMBlI.

Jisa  u3ydeHus  AMCUUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
c(hopMHUPOBaHHBIC B pE3y/IbTaTe H3yUCHHUS JUCIIUIUIMH/ IPAKTHK:

OCHOBBI METAJULYPrUU€CKOr0 MPOU3BOJCTBA

Nudopmarrka u naHOpMAIMOHHBIC TEXHOJIOTUI

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLUHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTNH/TIPAKTHK:

[Ipoun3BoaCcTBEHHAS — TPEAIUIIIIOMHAS MPAKTHKA

[ToaroroBka K 3aIMTe U 3alIUTA BBITYCKHOM KBAJIM()UKAIIMOHHONH PabOThI

3 Komnerenuun ody4aromierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS
AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00yUeHust
B pesynprate ocBoeHHMA ~AMCUMIUIMHBI  (Moayns) «OCHOBBI  aBTOMAaTHU3alUU
TEXHOJIOTHYECKUX MpPOIEcCOB 00pabOTKM METAUIOB [JaBJIEHUEM» OOydaroluiics J0JKeH
00J1a/1aTh CJIEAYIOIMMHU KOMIIETEHIUSIMU:
CrpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIINH
ITK-10 crtocoOHOCTBIO OCYIECTBIATH U KOPPEKTUPOBATh TEXHOJIOTHYECKUE MPOLIECCH B
METaJITypruy U MaTepuanoodpadboTke

3HaTh MIPUHLIMIIBI TPOEKTUPOBAHUS U (PYHKIIMOHUPOBAHUS TUIIOBBIX CUCTEM
aBTO-MaTU3aLlUU U YIIPABJICHHUS,

crocoOb! oLleHKH 3(h(HeKTUBHOCTH (HYHKIIMOHUPOBAHUS CUCTEM
aBTOMaTH3a-IUHU TEXHOJIOTHYECKUMHU MPOIIecCaMt MOTydeHUs U 00paboTKU
METAJUIOB;

METOJIbl pacyeTa CUCTEM aBTOMAaTH3allMU U YIIPABIICHUS;

CTPYKTYpY U QYHKLHHU TUIOBBIX CPEICTB aBTOMATHU3AI[MH, TEXHUYECKHE
CPEICTBA U3MEPEHHUS U KOHTPOJIS;

TEXHUYECKHE BO3MOKHOCTH COBPEMEHHBIX HHTEIIEKTYaIbHBIX CUCTEM
aB-TOMAaTU4ECKOW ONTUMM3ALMH YIIPABIECHUS TEXHOJIOTHUECKUMU
rapaMeTpamu MPOU3BOACTBEHHBIX MTPOLIECCOB.




VYmMmern

UCIOJIb30BATh COBPEMEHHBIE HHPOPMALMOHHBIE TEXHOJIOTHH ISt
COBEpILIEH-CTBOBAHUS IIPOLIECCOB YIPABJICHUs 00BEKTAMU; CO3/1aBaTh U
aHAJIM3UPOBATh MATEMAaTUYECKUE MOJENIN IIPOLIECCOB U OOBEKTOB
YIPABIICHKS; IPOBOJUTH CUHTE3 U aHAJIU3 CUCTEM aBTOMAaTHU3alUuu
TEXHOJIOTUYECKUX MPOIECCOB U MTPOU3BOICTB; (OPMYIUPOBATH LETH U
TpeOOBaHUs, IPEIbABIAEMbIE K aBTO-MaTU3UPOBAHHBIM CHCTEMaM
yIIpaBJICHUS TEXHOJIOTUYECKUMU MPOIIECCAaMH MTOyYeHUS U 00pabOTKH
METAJUIOB; YMETh aHAJIM3UPOBATH PabOTy CUCTEM aBTOMAaTHU3aLUU U
YIIPABJICHMUSL.

Bnaners

paboThI C TEXHUYECKUMU CPEACTBAMH aBTOMATH3aIINH; YIIPABICHHUS
TEXHO-JIOTHYECKHUMH MPOIIECCAMHU MOJTyUeHHS] 1 00paOOTKH METAJUIOB;
o1eHKH 3(-heKTHBHOCTH (YHKIIMOHUPOBAHUS CHCTEM aBTOMATH3AIINU.




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIMIINHBI (MOIYJIs)
OO0miast TpyI0EMKOCTh JUCHUIUIMHBI COCTaBisieT 4 3adyeTHBIX enuuull 144 akaza. yacoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 12,9 akas. 4yacos:
—aynutopHas — 10 akan. gacos;

— BHeayIuTOpHas — 2,9 akaj. 4acoB

— camocTosiTenpHas padota — 122,4 aka. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yaca

dDopMa aTTeCcTaluu - 3K3aMCH

AynutopHast ) =
KOHTaKTHasl paboTa E 3 ®dopma TeKyILero
s & Bu KOHTPOJIS
Paznen/ tema 2 (B axaj. uacax) E B A . p Kon
= & © | caMOCTOsITeNbHOI | ycmeBaeMoCTH u
JIUCIUILIAHEI N g o . | KoMIeTeHIH
Q & paboThI TIPOMEKYTOYHOH
na6. | mpakr. | €8
Tlex. 'S aTTecTaluu
3aH. 3aH. | O &
1.
1.1 OCHOBEI TloaroroBka u
aBTOMATH3UPOBAHHBIX 1,5 2/0,611| 38 BBITIOJIHEHHE YcTHBIN orpoc TIK-10
CHCTEM paboTs! 1
TloaroroBka u
1.2 II .
PHOOEL H CHCTEMEH 5115 2/0,61| 38 BBITIOJIHEHUE YcTHBIN onpoc TIK-10
aBToMatm3aruu OM]]
pabotsr 2
1.3 Cucrembl TloaroroBka u
aBTOMATHYECKOTO 1 2/0,81 | 46,4 BBITIOJIHEHUE YcTHBIN onpoc TIK-10
PErynupoBaHus paboTs! 3
Wroro no pazneny 4 6/211 |122,4
Hroro 3a cemectp 4 6/211 |122,4 9K3aMEH
Hroro no aucnumninuae 4 6/21 |122,4 SK3aMeH TIK-10




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

Jdns  peanu3alid  MPETyCMOTPEHHBIX  BHJOB y4eOHOH pabOThl B KayecTBe
00pa30BaTENIbHBIX TEXHOJIOTUH B MPENOAABAHUU JUCUMILIMHBI «OCHOBBI aBTOMAaTH3aLUU
TEXHOJIOTMYECKUX IIpOLEC-COB OM/I» HCIIOJIb3YIOTCS TpaguLIMOHHAsA u
MOJyJIbHO-KOMIIETEHTHOCTHAs TexHosoruu. [lepenaya HEOOXOIUMBIX TEOPETUYECKUX 3HAHUU U
¢opMHupoBaHHE  OCHOBHBIX  MpeacTaBieHH 1m0  Kypcy «OCHOBBI  aBTOMaTH3alUd
TEXHOJIOTHYeCKUX MpoueccoB OMJI» MpouCXOAUT C MCIIOJIB30BaHMEM HAay4HBIX pPa3pabOTOK
po(eccopCKo-TPernoIaBaTeIbCKOro cocTaBa Kadeapbl 00pabOTKM METalIOB JaBJICHHEM,
pa31aToOYHOIro MaTepuana, pe3eHTalui.

[Tpu mpoBeneHNN 3aHATUH HCIIONB3YETCS KOJUIEKTUBHOE B3aUMOJICHCTBUE MO TEXHOJIOTHU
AKTUBHOI'O 00y4EHHUs.

B cootBerctBun ¢ tpedoBanmsimu ®PI'OC BO mo nampasnenuto noxarotoku 22.03.02
Mertannyprus peanu3alus KOMIETEHTHOCTHOIO IMOJIXOZa NMpelycMaTpuBaeT HCIIOJIb30BaHHE B
y4eOHOM TIpOIlecCe AaKTHBHBIX M WHTEPAKTUBHBIX (OpPM MpOBENeHHs 3aHATHH (pa3dop
KOHKPET-HbIX CHUTYyalluil, TPEHUHTHM) B COYETaHUU C BHEAYAUTOPHOW paboOTON C LENbIo
¢dbopmMupoBaHUs U pa3BUTHS TPOPECCHOHATLHBIX HABBIKOB 00yUYaIOIIUXCSL.

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIMXCS
[TpexncraBneno B npuiaoxenun 1.

7 OueHOYHBIE CPeACTBA 1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

ITapcynkun, b. H. ABromarusanusi TE€XHOJIOTMYECKUX MPOLECCOB M MPOHM3BOJCTB B
MeTauTypruu [ DIeKTpoHHbIH pecypc] : yueonoe nocodue / b. H. IMapcynkun, C. M. Anzpees, E.
C. Pg6uukoBa ; nox pe,u b. H. llapcynkuna ; MI'TY, [kad. [IKuCVY]. - Marauroropck, 2011. -
151 c. ui., TaoI. - Pexum JOCTYyTA:
https://magtu. mformsystema ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/10877
45/482.pdf&view=true. - MakpooOBEKT.

CoBpeMeHHbIE CHUCTEMBbl aBTOMAaTHU3allUM M YIOpaBICHUs [DNEKTpOHHBIM pecypc]
yueOHoe mocobue / C. M. Aunpees, E. C. Psi6unkosa, E. 10. Myxuna, T. I'. Cyxonocosa ; MI'TV.
- Maruauroropck : MI'TY, 2015. - Pexum JIOCTyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/112396
3/71.pdf&view=true. - MakpoOOBEKT.

0) lomotHuTeEIBLHASI TUTEPaTypa:

1. CHumxeHue BbITyCKa COPTONPOKATHOM MPOJIYKIIMM HE3aKa3HOW IJUHBI .| y4deOHOe
nocobue / C. 0. Capanua, A. b. Momnep, C. A. Jleannosckuii, H. A. Tynynosa ; MI'TV. -
Marnutoropck :  MITY, 2017. - 81 ¢ : wn, Tabm, Tpad. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2710.pdf&show=dcatalogues/1/1131
797/2710.pdf&view=true (mata oOpamenus: 04.10.2019). - Makpoobbekr. - Tekcr
ANEKTPOH-HBIU. - IMeeTcs meyaTHbIN aHaJor.

2. Myxwuna, E. 0. ABTOMaTu3mpoBaHHBIC CHUCTEMBI YIPABICHHUS TEXHOJIOTUYECKH-MHU
IIPOLIECCAMH ! HpaKTHKyM/ E. 10. MyxuHna, E. C. Ps6uukoBa ; MI'TY. - Marauroropck, 2012, -
93 c. WiL., rpad., CXEMBHI, TaOJI. - URL:
https://magtu. mformsystema ru/uploader/fileUpload?name=39.pdf&show=dcatalogues/1/110073
0/39.pdf&view=true (nata oopamenus: 15.09.2020). - MakpooObeKT. - TeKCT : 37eKTPOHHBIH. -
NmeeTcs neyaTHBINA aHAJIOT.

3. bopomun, M. @®. ABroMaruzainus TEXHOJOTUYECKHX IMPOIECCOB U CHUCTEMBI
aB-TOMATHYECKOI0 VIIPaBIEHU [ DIEKTPOHHBIA pecypc|: YISOHUK I IPUKIAIHOIO



Oaxanaspuata / 1. ®. bopoaun, C. A. Auapees. — Mocksa: U3narenscro FOpaiit, 2019. — 386 c.
- Pexum JOCTyIIA:
https://urait.ru/viewer/avtomatizaciya-tehnologicheskih-processov-i-sistemy-avtomaticheskogo-u
pravleniya-437824+#page/1.— ISBN 978-5-534-07895-4.

4. Tpycos, A.H. ABToMaTu3alus TEXHOJIOTHYECKUX MTPOLIECCOB U MTPOU3BOJICTB  yueOHOE
nocobue / A.H. TpycoB. — Kemeposo : Ky3['TY umenu T.®. ['opbauesa, 2017. — 186 c. —
ISBN 978-5-906969-39-2. — Tekct : snekTpoHHbIH // JlaHb : 37eKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/105407 (nara oopamienus: 06.02.2020). — Pexum
JOCTyMa: JJi1 aBTOPHU3. MOJIb30BATENECH.

B) MeTouuecKkue yKazaHus:

Meroandeckue yKa3aHUs K BBIIOJHEHHIO JIA0OpAaTOPHOM paboThl «YIpaBIeHHE
NPOCKTaMH Ha METAJUTYPTUYECKUX HpeAnpusatusx» . Meron. ykas. / C.A. JleBannoBckuii, A.b.
Monnep, O.H. Tynynos, [I.W. Kunsun, E.A. EBreeB — Marautoropck: MI'TY, 2014. — 16 c.

r) [Iporpammuoe odecneuenne u UaTEepHeT-pecypcehl:

IIporpamMmmHoe oGecnieueHue

Haumenosanue I10 No noroBopa Cpok neicTBuUA JIUIEH3UU
MS Windows 7

Professional (mus  |/[1-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007, 135 o1 17.09.2007 SecepoaHo
Professional
7Zip CBOOOIHO  PacHpOCTPAHSIEMOE OECCPOUHO

MS Windows 7
Professional (s J1-1227-18 or 08.10.2018 11.10.2021
KJIaCCOB)

IpodeccuonanbHblie 6a3bl JAHHBIX U HH(OPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HazBanue kypca Cchblika
OnekTpoHHass 0aza mepuoauvecKux wusganuid East
View Information Services, OO0 «MBUC»
HammonansHast nH(OPMaIMOHHO-aHATUTHYECKAs
cucteMa —  Poccuiickuii  MHAEKC  Hay4HOIO
mutuposanus (PUHIL)
ITouckoBas cucrema Axkamemuss Google (Google
Scholar)
Nudopmannonnas cucreMa - EquHoe okHO T0OCTYyMA K
HHGOOPMAIMOHHEIM PeCcypcaMm
denepanpHOE rOCYJapCTBEHHOE OIO/KETHOE
YUPEKICHUE «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/
MTPOMBIIIIIICHHON COOCTBEHHOCTH
9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTLIHHBI (MOLYJIs1)

https://dlib.eastview.com/

URL:
https://elibrary.ru/project_risc.asp

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

URL.: http://window.edu.ru/

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOG oOecrieueHue JUCIHUIIIIMHBI BKJIIFOYACT:



1. VueOnast aynuTopus 1uisl IPOBEICHNS 3aHATHI JIEKIIMOHHOTO TUITA OCHAIIICHA:

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIIUMH Uil TpEACTaBICHUS ydeOHOMN
uHpopManuy OOJBIIOW ayAWTOPHUU: MYJIBTHMEAWHHBIMH CpPEACTBA XpPAHEHUS, Mepenadyud |
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIICIMATM3UPOBAHHON MEOEIbIO.

2. Y4eOHast ayquTopus U1 IPOBEICHHS JIA0OPATOPHBIX 3aHATHI OCHAIICHA:

- TEXHUYECKHMHU CPEICTBAMU OOYYEHUS, CIYKAIlUMH JUIS IPEACTaBICHUS y4eOHOI
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOPMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

3. YueOHas ayauTopHst Ui TPYIIOBBIX U MHIUBUIYAIbHBIX KOHCYJIbTAIUH, TEKYILETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMIIBIOTEpHOI TexHUKO#1 ¢ makerom MS Office, ¢ moaxmouennem k cetn «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNIbHYIO CPETY YHUBEPCHUTETA,

- CIICIMATM3UPOBAaHHON MEOEIBIO.

4. [TomenieHue st CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMIIBIOTEpHOI TexHUKOi#1 ¢ makerom MS Office, ¢ moaximouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CIICIMATM3UPOBAHHON MEOEIbIO.

5. Tlomemenune pansi XpaHeHHss W NPO(UIAKTUYECKOTO OOCIYXHBaHHUA y4eOHOTO
000py/IOBaHUS OCHAILCHO:

- CTIENMAIM3UPOBAHHON MEOEIBIO: CTEIIaKaMH ISl XpaHEHHsI y4eOHOT0 000pyA0BaHMS;

-MHCTPYMEHTaMH JUIs pEMOHTA y4eOHOTro 000pyI0BaHuUS;

- mkadamu U1 XpaHeHus yaeOHO-METOAMUECKON TOKYMEHTAIUY U MaTEPUAIIOB.



Mpunoxxenune 1

Mo AMcuMnAMHE NpeayCMOTPeHa ayaMTOPHan U BHeayaAUTOpHas camocToAaTelbHan paboTa
obyuatowmxcs.

AyauTopHaa camocTosTeNibHas paboTa CTyAeHTOB NpeAnoaaraeT BbINoJAHEHME U 3aWUTY 1abopaTOPHbIX
paboT, peleHne KOHTPOIbHbIX 334au.

MepeyeHb Bonpocbl K 3awure
nabopartopHbix pabot

1. Ha KaKuMx ABNEHUSAX OCHOBAHO [AeNCTBME TEePMO3EKTPUYECKNX

TEPMOMETPOB?

2. Noyemy npu noacoeguMHeHUU Tepmonapbl K U3IMepUTENbHOMY
npubopy, NoAb3yTCA KOMNEHCALMOHHBIMKW NPOBOAAMM?

TepmoanekTpuueckmne 3. Kak BBOAMTCA NoOMpaBKa Ha Temnepatypy cBOOOAHbLIX KOHLOB
npeobpasosatenu Tepmonapbl B  aBTOMATUYECKUX WU  MNEPEHOCHbIX MNOTEeHUMOMEeTpaXx,
MUWUNANBONBTMETPAxX?

4. [na Kakmx Tepmonap HEBO3MOXKHO NPUMEHeHMe KOMMNEeHCaUNOHHbIX
NpoBOAOB ANA BBEAEHMA NONPABKK?

5. Mpeaensl n3mepeHui CTaHOAPTHbIX TEPMOI/IEKTPUYECKMX

TEPMOMETPOB?

1. KaKoBbl 0COBEHHOCTU METOAMKM NPOBeAeHUA BTOPUYHOTO Npubopa
Anck-250M?

2. YTO TaKoe OCHOBHaA U JONONHWUTENbHAA NOFPELIHOCTL Nprubopa?

3. Kakue NOrpelwHocT HeobXOAMMO paccuuTaTh ANA TOrO, YTOGbI
cAenaTb BbIBOA, O pe3ynbTaTax noBepKn?

TEPMOS/IEKTPUHECKAM | 4 [NA Yero BbLINOMHAIOT MOBEPKY NpUbOpa M 4YTO MOHMMAIOT NOA,

McnbiTaHne 1 noBepka
BTOPUYHbIX NpMbopoB
paboTaowmx B
KOMMEKTe €

npeobpasosatenem KNaccom TOYHOCTU Npubopa?

5. KaKue cyliecTBytoT BUAbI NOBEPOK?
1. KaKol npuHUmMn AeicTens y TEpMOMETPOB CONPOTUBAEHMUA?
2. OT Yero 3aBMCUT 3/IEKTPUYECKOE COMNPOTMBAEHME NPOBOLHMKA?
3. Kakve  npenmylectsa megHoOro v NAaTUHOBOIO

TepmomeTpbl P X”"‘ y A ¥
TepmonpeobpasoBaTenen CONPoOTUBNEHUA?

CONPOTUBNEHNA 4, Kakoe 3HayeHMe Npu U3MepeHun TeMnepaTypbl MMeeT NoKasaTesb
TEeNnI0BOW MHepUUn?
5. Kaknm napameTpom xapaKTepusyeTca YUCTOTa MaTepuana, uayLLero
Ha M3roToB/JIEHME TEPMOMETPA CONPOTUBNEHNA?

WcnbitaHue u nosepka | 1 Ha 4ém ocHOBaHO AelicTBME TEPMOMETPOB CONPOTUBAEHUA?
BTOPUUHBIX MPUBOPOB 2. Kakne maTepuanbl UCNONb3YIOT ANA WU3FOTOBAEHWA TEPMOMETPOB

ConpoTUBAEHNA?

paboTatolmx B
3. Kakne npubopbl MNPUMEHAIOT B KOMMJIEKTE C TepMOMETpamu

KomnnexTe c conpoTUBAEHnA?

TEPMOMETPamM 4, JOCTOMHCTBA M HeAOCTaTKU HEeYpPaBHOBELLEHHbIX MOCTOB.

COMpPOTUBAEHNA 5. [na yero BbINONMHAIOT MOBEPKY MNpubopa M 4YTO MOHUMAKOT Moj,
KJ1aCCoOM TOYHOCTM npubopa?
1. KaKas TemnepaTtypa Ha3blBaeTCA APKOCTHOW TeMnepaTypoin?
2. Kak onpegennto AeWCTBUTE/NbHYIO Temnepatypy Tena, 3Haa
APKOCTHYIO Temneparypy?

MupomeTpbl o

3. YCTPOMCTBO MMPOMETPOB YaCTUYHOIO U3/TyYeHUs
4, YT1o TaKoe LBEeTOBan Temnepartypa’?
5. KaKk cmellaeTca MakKCMMyM KpPWBOW pacnpeneneHus CreKkTpaabHOM

3HEepreTUYecKon APKOCTM C yBenYeHNeM TemnepaTtypbl abCONOTHO YEPHOTO




MepeyeHb
nabopatopHbix pabot

Bonpocbl K 3awure

Tena?
1. MpuHumn gerictemAa npeobpasosaTtenei cepun MetpaH?
2. Kakne cyuwecteytoT moanduKaumm npeobpasosaTeneit cepuum
MpeobpaszoBatenu MeTpaH?
cepun MeTpaH 3. Mopsagok npoBegeHMA NoBepkn npeobpasosartenein?
4, Kakue TexXHoNornyeckue napameTpbl n3mepAaAtoTcA
npeobpasoBatenamm cepum MeTtpaH?
5. MpUHUMN AENCTBUA TEH30METPUYECKOTO AaTUYMKa.
1. Mepeuyncantb meToabl U3MepPEHUA pacxosa.
2. N3mepeHune pacxoda MeToA0M NOCTOAHHOrO Nepenaja AaB/ieHns?
Pacxogomepol
3. N3mepeHune pacxosa MeTo40M NepeMeHHOro nepenaga AasaeHna?
4. N3mepeHune pacxoda no AMHaMUUYECKOMY AaBAEHUI0?
5. Buabl cy»Kalowwmx yCTponcTe?
JKCnepUMeHTanbHOe 1. Y710 TaKoe cTaTMYecKas XapaKTepucTMKa obbeKTa ynpasieHuma?
onpeaeneHme 2. Kakol perum cuctembl ynpaBaeHUa ABNAETCA YCTaHOBUBLUEMCA?
. 3. OnpegeneHue KoadPpuumeHTa nepegaym obbekTa?
cratnieckon 4, Yem oTanuyaetca  KoadpduumeHT  nepefaum  obbekta  OT
XapaKTepUCTHRM KO3 PULMEHTa ycuneHna?
o6beKTa ynpasneHus 5. MopAagoK onpegeneHna 3KCNepUMEHTasIbHbIX TOYEK CTaTUYEeCKOM
XapPaKTEePUCTUKMN.
3KcnepumeHTanbHoe 1. JaTb onpepeneHne AMHAMWYECKOW XapPaKTEPUCTUKM OOBEKTa
onpepgeneHuve ynpasaeHuA.
AMHaMUYECKOi 2. MepeyncanTb gMHAMUMYECKME NapamMeTpbl 0ObEKTA yNpaBAeHUs.
3. Oatb onpegeneHune Kob.
XapaKTePUCTUKM 4. Hatb onpepenexune To.
5. [aTtb onpepeneHuve 13.

obbeKTa ynpasneHus

MepexogHbIli npouecc B
cucteme ynpasneHus

YTo TaKoe nepexoaHblit npoLecc?

Tunbl NepexoAHbIX NPOLLECCOB B CUCTEME YNPABIEHMUA?
MepeuncanTe NOKa3aTeIM KayecTBa NepexoaHbiX NPOLECccoB.

B KaKOM peXunme yrnpaBaeHUa CHUMAOT NepexoaHblii npouecc?
HasoBuTe HacTpoeyHble napameTpbl MMU-perynstopa.

vk wnN e

Mpumep BapraHTa KOHTPOIbHOM paboTbl Nol

1. HapucoBaTb cxeMmy aBTOMaTU3aLUKM ANA CTabunnsaummn aasneHus. (nogobpaTb AaTYNK AaBAEHUS,

BTOpMLIHbIﬁ npmﬁop, perynatop n t.4a. 06BACHUTbL HAa3HAYEHWNE BCEX 3/IEMEHTOB CMCTEMbI).




2. HapucoBaTb KpvBYIO pasroHa Ans obbekTa,

obnapatoLLero cieayoWmMmm napameTpamm Ts= 5
¢, To = 25 ¢, U3meHeHue BXOAHOro BO3AEeMNCTBUA OT

30 go 20 % xona Bana MM. Cratnueckas

XapaKTepnUCTunkKa 0b6beKTa umeet Cﬂe,CI,YI'OLLI,Mﬁ BuAa.

Onpenenuntb Kos.

200

120

Q, M3y

80

40 60 80 100
% xona sana UM

3. MIHTerpanbHbIvi 3aKOH peryanpoBaHua. HanncaTtb 3aKoH, HapMCOBaTb KPUBYIO pasroHa. Kakue curHansi

noAaroTCA Ha BXO4, PErynatTopa, 4Yto ABNAETCA BbIXOAHbIM CUTHA/IOM. O6nactb NPUMEHEHNA.

Mpumep BapuaHTOB KOHTPOJIbHOI paboTbl No2

OnpenennTb, rogeH Npubop K paboTe UAK HET, OH paboTaeT Ha AMana3oHe Xp, Xu (YKa3aHHbI B Tabanue).

OTyeT peneHuit no npubopy, NponssoaAnTbCA Yepes 10, HaumHaa ¢ Xu, 40 Xe. Knacc TouHocTn npubopa B

Ta6m4u,e. [0na nonydyenna pesynbraTta onpefenmTtb: a6COJ'II-OTHYI-O, OTHOCUTENIbHYIO U NpuBeaeEHHYIO

norpewHocTu. NMocTponTb 3aBUCMMOCTb 414 onpeaeneHnUa Bapmaumn. dKCnepumeHTaibHble

nosepAemble TOYKMN HAa3HAYNUTb CaAMOCTOATE/IbHO

an6op COOTBETCTBYET K/NaCCy TOYHOCTWU.

TaKnUM o6pa30M, yTObbI B BblBOAE 3HAYNNOCb:

BapuaHt | X4 | Xs | Knacc TouyHoCTH
1 -10 | 30 0,5
2 -20 | 20 1,0
3 0 |50 1,5
4 10 | 60 2
5 20 | 70 0,5

Mpumep BapUaHTOB UHANBUAYA/bHDBIX 3a4aHUMK

3agaHue 1. PacyeT KO3pPULIMEHTOB CTAaTUUECKOIN XapPaKTEPUCTUKM 0OBbEKTA YIPABAEHNA METOLOM

HauMeHbLUMX KBagpatoB. Y(X) =a-+bX -ypaBHeHWe NMHUK perpeccun.

Cuctema ypaBHEHUI AN pacyeTa KOsPULMEHTOB YPABHEHMUA IMHUM PETPECCUM:

n n

i=1

i=1

n n n
2 YiX; =ay X; +by, Xi2

i=1

i=1

i=1



MocTpounTb rpadunK cTaTUHECKOM XapaKTEPUCTUKM, FAe TOYKAaMM NOKa3aTb IKCNEePUMEHTAIbHbIE
3HAYeHMA, A IMHUEN — PACYETHYIO IMHUIO PErpeccum.

JKcnepumeHTasibHble AaHHble

X.Ma 3Kcn.
TOYKM, MM
8,0 4,83
8,7 4,12
9,2 3,45
9,5 2,86
10,0 1,83
8,0 4,50
8,5 4,10
9,2 3,40
9,6 2,81
10,6 1,96
91,3 33,9

3apaHue 2. OnpegeneHme AMHAMUYECKUX NapameTpoB 06beKTa ynpaBaeHMA MO KPUBOIM pas3roHa.
BapuaHTbl 3agaHui:
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3apaHue 3. Hanucatb pedepaT Ha 3a4aHHYI0 TEMY, UCMOb3YA Pa3INYHbIE UCTOYHUKN

nHpopmaymu.

©oN O~ wWNE
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11.

12.

13.

14.

Mpumepsl mem pegpepamos

N3meputenbHble MHPOPMALLMOHHbIE CUCTEMDI

Cnocobbl npeacTaBaeHma MHGopmaumm

KomMnbtoTepHble TEXHONOMMMU, UCMONb3YeMble NPU NOUCKe MHbOPMaLMUK

NHPOPMaLMOHHbBIE TEXHONOTUK, UCMOIb3YEMble NPU NOUCKe MHPOpPMaLMK

MeToaMKun noncka n 06paboTkmM MHGOPMaLUM U3 PaA3ANYHBIX UICTOYHUKOB

MpeactasneHne nHdopmaumm B Tpebyemom popmarte

AHanuns MHPopMaLMn U3 PA3IUYHbBIX UCTOYHMKOB

CeTeBble TexHOMOTMKN Npu cbope nHbopmauum

YnpasneHne npoueccom HarpeBa Mmetanna B AlK ¢ yyeTom TeKywero TtemnepaTypHOro
COCTOAHUA MeTanna.

. ABTOMaTM3aumMa npouecca BaKyyMWPOBAHMA CTaAnM B YCTaHOBKE MOPUMOHHOMO TWNa,

0Ccob6eHHOCTM npoLecca.

YnpaBneHve NpoLeccoM A03MPOBAHMA CbIMyYMX LUMXTOBbIX MATEPMAsoB MPU COCTaBAEHMUM
LWWXTbI ANA ariomepaLmu.

®YHKUMOHANbHAA CXema Npouecca BaKyYyMWPOBAHWA CTalv B YCTaHOBKE LMPKYAALMOHHOIO
TMna. OcobeHHOCTM PaboTbl OTAENbHbIX KOHTYPOB YNpaBAeHUs.

OnTMmmsauma paboTbl YCTAHOBKU LMPKYAAUMOHHOTO TMNA NyTEM YNPaBAEHMA PaCXO4oM
TPaHCMNOPTUPYIOWEro rasa C Uenblo obecneyeHMs MaKCMManbHOM NPOU3BOAMUTE/IbHOCTM
YCTaHOBKM.

OcobeHHOoCT paboTbl KOHTYPOB PErYINPOBAHUA YPOBHA MeTasna B Kpuctanamsatope MHN3 u
TEN/I0BOrO PeXKMMa KpucTanamnsartopa.

ABTOMATU3aLMA TENJIOBOTO U TEXHONOIMMYECKOrO peXXMma pasamBKM CTan Ha MH/3. CDYHKLI,MOHa!'IbHaH

cXema M 0cobeHHOCTU PaboTbl KOHTYPOB yNpPaBAEHUS

BOI'IpOCbI HQa 3a4em ro ducuunnwe

ok wnN e
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NHubopmauyma. OnpegeneHme. CUrHaAbl U AaHHbIE;

NHbopMaTHKa 1 KubepHeTNKa onpeaeneHnsa u obaacTb AeATeNbHOCTY;

MpegmeT MHGOPMATUKM M OCHOBHbIE HaNpPaBAEHUA PA3BUTUS;

YnpaBieHue n aBToMaTU3NPOBaHHAA MHGOPMALLMOHHAA CUCTEMA, BUAbI TAKUX CUCTEM;
YpoBHM aBTOMATM3MPOBAHHON MHPOPMALLMOHHOM CUCTEMBI MPOMBILLJEHHOTO NPeanpuUATUA;
NHPopmaLmMOoHHbIe TexHonornmn cbopa n 06paboTkM NePBUYHON TEXHOIOTUYECKOM
nHpopmauum, ACY, ACYTN, pyHKumMn ACYTI;

TpaAMLMOHHbIN U CTPYKTYPUPOBaHHbIN (CUCTEMHbIN) Nnoaxoa, K nocTpoeHuio AYCTI;
Mpobnema pacnpegeneHHoro cbopa AaHHbIX;



10.

11.
12.
13.
14.

15.
16.
17.
18.
19.

20.

MpoMmbILWAEHHbIE CETU, MPUYNHBI UX BOSHUKHOBEHWSA U CTaHAAPThI;

OTKpbITbIE N 3aKPbITble CUCTEMBI, OTKPbITbIE MAarMCTPaNbHO-MOAYbHbIE CUCTEMbI N UX
CTPYKTYpa;
Ynpasnawouwas 9BM, 0cobeHHOCTM UCNONb30BaHMA U OTINYMA OT NePCOHabHbIX IBM;
UT nepepaum gaHHbIX, ceTeBble TexHonornu; UT xpaHeHna gaHHblx, CYB/, ocHOBbI;
Yucnosasn, HeuncnoBan obpaboTka gaHHbIX, paboTa B pexxume peasibHOro BpeMeHu;
T 06paboTku TekcToBo MHbOopmauunun, UT 06paboTkn nHbopmaumm TabanyHoro Tuna
(TekcToBble 1 TabIMYHbIE NPOLECCOpbI);

KopnopaTtuBHble MHGOPMALMOHHbIE CUCTEMbI, 06/1aCTb NPUMEHEHMA N UCMOJIb30BAHUS;
OcCHOBHble NPUHLMMbI M N0N0XKeHUA meTogonorn MRP;

OcHOBHble NpUHUMNbI 1 NoAoXKeHnAa metogonormn MRP II;

OcHoOBHble NpUHUMNbI 1 NoAoXKeHna metogonormn ERP u ERP 1I;

Menkue (noKanbHble), cpegHue v KpynHole KUC;

drnHaHCOBO-yNpaBAeHYECKNE N NPOU3BOACTBEHHbIE KOPNOPATUBHbIE CUCTEMDbI



MpunoxkeHune 2

a) NnaHupyemble pesynbTaTbl 06yueHUA U OLLeHOUYHbIE CPeACTBa A1 NPOBeAEeHUA MPOMEXKYTOUHOM

artrecrauum:
CTPYKTYpHbIM
MnaHupyemble pe3ynbraThbl
anemeHT OueHouHble cpeacTsa
obyyeHus
KOMMeTeHumn

MK-10: cnocobHOCTbI0 OCYLWECTBAATL M KOPPEKTUPOBATL TEXHOIOTMYECKME MPOLLECCHI B METANNYPIUM U

maTepunanoobpaboTke

3HaTb NPUHUMNbI NPOEKTUPOBAHUA
N GYHKUMOHNPOBaHUSA
TUNOBbIX CUCTEM
aBTOMaTM3aLMmu U
ynpasaeHus;

CNocobbl OUEHKK
adpdeKTMBHOCTH
bYHKUMOHMPOBaHKA chcTeM
aBTOMaTM3aL MUK
TEXHONOMMYECKUMU
npoueccamu noay4eHusa u
06paboTKn meTannos;

METO/bl pacyeTa cucTem
aBTOMaTM3aLumM u
ynpasneHus;

CTPYKTYPY 1 GYHKUUM
TUNOBbIX CPEACTB
aBTOMaTM3aLMm, TEXHUYECKNe
cpeacTBa U3MepeHus u
KOHTPOAA;

TEXHUYECKNE BO3MOXKHOCTHU
COBPEMEHHbIX
WHTE/NIEKTYa IbHbIX CUCTEM
aBTOMATUYECKOM
ONTUMM3AUUM YNPaB/EHUA
TEXHO/IOrMYECKUMM
napameTpamu
NPOn3BOACTBEHHbIX
NpOLEeccos.

lNepeyeHb BONPOCOB

—OCHOBbI aBTOMATMYECKOro ynpasaeHus,
OYHKUMOHUPOBAHMA M MNPOEKTUPOBAHMA
CMUCTEM aBTOMATUKMN.

—MeToapbl pacyéTa cucrtem
aBTOMaTM3auum.

— @YHKUMM CMCTEM aBTOMATMU3aLUMU
—lpumeHAemble cpeacTBa U3MeEpPeHUA U
KOHTpOAA

—WHTennektyanbHole cucTeMbl ana
ynpasneHua

—TeHoeHUMN W AWMHAMWUKA pPa3BUTUA
CMUCTEM aBTOMATUKMU

YmeTb MCNoNb30BaTb COBPEMEHHbIE
MHbOPMaLMOHHbIE
TEXHONOMMM ANs
COBEPLIEHCTBOBAHUA
NPOLECCOoB yrnpaBaeHUs
06beKTamu; co3paBath U

lpakmuyecKue 3aHAMuUA:

—W3yyeHus CTPYKTYpbl cucTembl
aBTOMaTU3MPOBAHHOIO ynpasneHusa
NPOKaTHbIM CTaHOM.

—Co34aHMe Ha  OCHOBE  TEXHO/OMMM




CTPYKTYPHbI
MnaHupyemble pe3ynbTaTbl

3/1EMEHT OueHoYHble cpeacTa
0byyeHuns
KoMneTeHuun
aHanM3MposaTb NpoeKTa CUCTeMbl aBTOMAaTU3UPOBAHHOIO
MaTemaTU4ecKne mogenmu ynpassieHua
NpoLeccoB M 06beKToB —MartemaTnyeckoe obecneyeHne cuctem
ynpasneHus; NpoBoANTb aBTOMaTM3auUmn

CUHTE3 M aHaNU3 CUCTEM
aBTOMaTM3aL MK
TEXHONOMMYECKMX NPOLLECCOB
M NPOU3BOACTB;
dopmynmpoBaTb Leau u
TpeboBaHus,
npeavAsisemble K
aBTOMaTM3NPOBAHHbIM
cucTeMam ynpasaeHun
TEXHONI0rMYECKMMU
npoueccamm NoayYeHus n
06paboTKM meTannos; ymeTb
aHanusMposaTb paboTy
cucTem aBTOMaTM3aLUM U

ynpaBaeHus.
Bnagetb paboTbl C TEXHUYECKMMM 3adaHus Ha peweHue 3a0a4 U3 nNpogheccuoHanbHoLl
CpeacTeamu asTomaTMsalnu; | obsacmu, KOMIaeKcHble 3a0aHus:
ynpasneHuns
TEXHONOTMYECKMMM — CnpoeKTupoBaTb CUCTEMY aBTOMAaTU3aLMM
npoLeccamm NoayYeH1a n NPOKaTHOro CTaHa (Mo BapuaHTam)

06paboTKn meTannos;
OLLEHKM 3 DEKTUBHOCTHM
bYHKLMOHMPOBAHMA CUCTEM
aBTOMaTU3aLUK.

6) NopaaokK NnpoBeaeHMA NPOMEKYTOUHOM aTTecTauumn, NoKasaTenmn U KpUTepPUU OLLeHUBaHUA:

Jlist mostyueHust J0MycKa K 9K3aMeHY 10 00y4JarolIniics T0JKeH 3alUTHTh pabOThl U YCIIEIITHO
HamucaTh KOHTPOJIbHYIO paboTy, 00J1a/1aTh 3HAHUSMH IO BCEM BOIIPOCAM K 3a4eTy.
Kpurepun ouenku:

Kpurepuu oneHku (B COOTBETCTBUU C (POPMUPYEMBIMU KOMIETEHIUSAMH U TUIAHUPYEMBIMU
pe3ysbTaTaMu 00y4YeHus):

Ha OICHKY «OTJHYHO» — CTYJICHT JIOJKCH MOKa3aTh BHICOKUN YPOBEHb 3HAHUIN HE TOJIBKO Ha
YPOBHE BOCIIPOU3BEICHHSI U 00BsICHEHUS] HH(DOPMAIIHH, HO ¥ HHTEIICKTYaJIbHbIC
HaBBIKH PEUICHUS TPOOJIEM U 3a/1a4, HaX0XK/ICHHsI YHUKAJIBbHBIX OTBETOB K MpodieMam,
OLICHKU U BBIHECEHUs KPUTUYECKUX CYXKICHUM; IPOJAEMOHCTPUPOBATH 3HAHUE U
NOHUMAaHHE 3aKOHOB JUCIIUIUIHMHBI, YMCHUE OTIEPUPOBATh STUMHU 3HAHUSIMU B
po(hecCHOHANLHOM e TENILHOCTH,



Ha OLCHKY «XO0poHI0» — CTYACHT JOJIKCH IMOKAa3aTh 3HAHWA HE TOJIBKO Ha YPOBHC
BOCITPOMU3BCACHUA U 00BSICHEHHS I/IH(bOpMaI_H/II/I, HO Y MHTCJJICKTYAJIbHBIC HAaBbIKU
peIICHUA HpO6JI€M " 3aJia4, HaXOXJACHUS YHHUKAJIIbHBIX OTBETOB K np06neMaM;

Ha OLCHKY «YAOBJIETBOPUTECJIbHO) — CTYACHT JOJDKCH IIOKAa3aTbh 3HAHWA HAa YPOBHC
BOCITPOU3BCACHUA U 00BSICHEHHS HH(bOpMaL[I/II/I, HWHTCJUICKTYAJIbHBIC HABBIKHW PCHICHUSA
IIPOCTHIX 3a4a4,

Ha OLCHKY «HEYAOBJIETBOPUTECJIBbHO)» — CTYJICHT HC MOXCT IIOKAa3aTb 3HAHWA HA YPOBHC
BOCITPOMU3BCACHUA U OOBSACHCHUS I/IHq)OpMaLII/II/I, HC MOXXCT IIOKAa3aTb MHTCIVICKTYaJIbHBIC
HaBBbIKH PCIICHMA ITPOCTBIX 3a4a4.



