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Pabouas mporpamma coctaBieHa Ha ocHoBe PI'OC BO mno HampaBieHHIO MOATOTOBKH
22.03.02 Metamnyprus (ypoBeHb OakanaBpuara) (npuka3z Munoopuayku Poccun ot 04.12.2015
r. Ne 1427)

PaGouas mporpamma paccmMoTpeHa U 0100peHa Ha 3acenaHuu kadenpsl TexHomoruit

00pabOTKN MaTEpUAIOB
18.02.2020, mpotokon Ne 6 4 4
3aB. kadeapon %, < /7 — A.B. Momnep

Pabouas mporpamma ogo6pena metoauueckoi komuccuein UMMuM
20.02.2020 r. mpoTokoin Ne 5

Ipencenarens . - A.C. CaBuHOB

PaGouas mporpaMma cocTaBieHa:
pnouent kKapeapel TOM, KaHA. TeXH. HayK /| V== CA.

JleBaHIOBCKHH /r/’f/

Penensenrt:
npodeccop kapeaper TCuCA, 1-p TeXH. HayK

—/ N.JO. Me3usn /



JIner akTyaM3anHH NPOrpaMMBI

IIporpamMma nepecMoTpena, obcyxzieHa U onobpena s peamnzanu B 2020-2021 ygebroM
rofy Ha 3acefianuu Kadenpsl Texnonorui 06paboTku MaTepraios

ITporokon ot £ oY 2020r. Ne
3aB. xadenpoii A.B. Mosutep



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 MIPEToJaBaHus TUCITUILUIMHBI 00Y4YeHHE CTYACHTA CII0OCO00aM U CpeCcTBaM
ABTOMATUYECKOTO TMOJydeHUuss HH(OpManuu 00 OCHOBHBIX TEXHOJOTMYECKHX 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

Jucnumummaa OCHOBBI aBTOMATH3alMM  TEXHOJOTHMUYECKUX IPOLECCOB  00pabOTKH
METAJJIOB [JaBJICHHEM BXOJHWT B BapHAaTUBHYIO YacTh y4eOHOro IiaHa oOpa3oBaTenbHOU
HpOrpaMMBEI.

JIns  w3ydeHWs ~ TUCHMIUIMHBI ~ HEoOXoauMbl  3HaHUS  (YMEHUS,  BIAJICHHSA),
c(hopMHpOBaHHEIC B PE3yJIbTATE U3YUEHHUS TUCIUATIINH/ IPAKTHK:

OCHOBBI METAILTYPIrHYECKOTO IPOU3BOICTBA

WNudopmarrka u HHPOPMAITMOHHBIE TEXHOJIOTUU

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
H€06XOILI/IMI)I AJI U3YUCHUA III/ICIII/IHJ'H/IH/HpaKTI/IKI

VY4eOHo-UccaenoBaTeNbekas padboTa CTyIeHTa

[Tpou3BoACTBEHHAS — IPEIUTUIOMHAS ITPAKTHKA

[ToaroroBka K 3amIyTe ¥ 3aIUTA BBITYCKHOH KBATU(PHUKAIMOHHON pabOTHI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynprare OCBOEHHS ~JOUCHMIUIMHBI  (Moaynsi) «OCHOBBI — aBTOMAaTH3aLlUM
TEXHOJIOTHYECKUX TMPOIECCOB OO0pabOTKM METALIOB JAaBJICHHUEM» OOYYaIOIMUNCS JIOJKEH
00J1a1aTh CJIEAYIOIUMHU KOMIETEHIMSIMHU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIINH

ITK-10 crtocoOHOCTBIO OCYIECTBIATh U KOPPEKTUPOBATh TEXHOJIOTHYECKUE TPOLIECCH B
METaJITypruy U MaTepuanoodpadboTke

3HaTh MPUHIUIIBI TPOEKTUPOBAHUS U (PYHKIIMOHUPOBAHUS TUIIOBBIX CUCTEM
aBTO-MaTH3allUHU U YIIPABJICHUS;

Coco0b! OLIeHKU YPPEKTUBHOCTU (PYHKIIMOHUPOBAHUS CUCTEM
aBTOMATH3a-1IMU TEXHOJIOTUIECKUMH TPOIIECCAaMH MTOTyIeHHS U 00pabOTKH
METAaJUIOB,;

METOIBI pacyeTa CUCTeM aBTOMAaTH3AI[H U YIPABIICHHS,

CTPYKTYPY U ()YHKIIMU THIIOBBIX CPEJICTB aBTOMATHU3ALIUHU, TEXHUUECKHE
CpeAcTBa U3MEPEHUS U KOHTPOJIS;

TEXHUYECKHE BO3MOKHOCTH COBPEMEHHBIX MHTEJIEKTYAIbHBIX CHCTEM
aB-TOMAaTUYECKON ONTHMH3AINHN YIIPABICHUS TEXHOIOTHICCKUMHU
napaMeTpamMH IPOU3BOACTBEHHBIX MTPOIIECCOB.




VYmMmern

UCIOJIb30BATh COBPEMEHHBIE HHPOPMALMOHHBIE TEXHOJIOTHH ISt
COBEpILIEH-CTBOBAHUS IPOLIECCOB YIPABJICHUs 00BbEKTAMU; CO3/1aBaTh U
aHAJIM3UPOBATh MATEMAaTUYECKUE MOJENIN IIPOLIECCOB U OOBEKTOB
YIPABIICHKS; IPOBOJUTH CUHTE3 U aHAJIU3 CUCTEM aBTOMAaTHU3alUuu
TEXHOJIOTUYECKUX MPOIECCOB U MTPOU3BOICTB; (OPMYIUPOBATH LETH U
TpeOOBaHUs, PebABIIEMbIE 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-JIOTHYECKUMH MPOIECCAMU MOTyUYeHHUS 1 00pabOTKH 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 padora — 80,95 akan. yacos:
— ayauTopHas — /7 aKaJ. 4acos;

— BHeayauTopHas — 3,95 akaj. yacos

— camocTosTenpHas paboTta — 27,35 akaJl. 4acoB;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

dDopMa aTTeCcTaluu - 3K3aMCH

AynutopHast ) s
o | KOHTaKTHas pabora E 3 ®dopma TeKyILero
=
Paznen/ rema % (B axaj. uacax) E e Bun o KOHTPOIT Kog
S & © | caMoCTOATENbHOM | ycreBaeMOCTH U
JIACIMTUTHHBI 5 [ ., | xommeTeHn
@) 2 £ paboThI TIPOMEKYTOYHOM
ek, 1ab. | mpakr. R aTTecTALH
3aH. 3aH. | O &
1.
11 OCHOBBI IloaroroBka n
aBTOMATH3UPOBAHHBIX 11 15/611 8 BBITTOJIHEHHE YcTHBIN orpoc TIK-10
CHCTEM paboTs! 1
IToaroroBka n
1.2 TlpuGoprr m cuctemt 8| 11 15/61 8 BBITIOJIHEHHE YcTHBIN onpoc TIK-10
aBToMatm3aruu OM]]
pabotsr 2
1.3 CucreMsl IloaroroBka n
aBTOMATHYECKOTO 11 14/61 (11,35 BBITOJIHEHUE YcTHBIN onpoc TIK-10
PErynupoBaHus paboTs! 3
HWroro no pazaeny 33 44/181 127,35
Hroro 3a cemectp 33 44/181 | 27,35 9K3aMeH
Hroro no aucnumninuae 33 44/181 | 27,35 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
poeccopcKo-IPernoaBaTeIbCKOr0 cocTaBa Kadeapbl 00pabOTKM METauIoB 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: 04.10.2019). - MakpooObeKT. - TeKCT : 37TeKTPOHHBIH. -
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, TEKYIETO
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.



Y4yedHO-MeTOAHIECKOE
00y4aImmnXxcs

IIpunoxenue 1

o0ecrieyeHre  CaMOCTOSITEJIbHOW  padoThI

[To nucnumniuHe MpeayCMOTpEeHa ayIUTOPHAs M BHEAYAUTOPHAsl CaMOCTOsATENIbHAs paboTa

oOydJaronuxcs.

AyIuTOpHAas caMOCTOSITeIbHAs paboTa CTYACHTOB NPEAIOJIAraeT BBINOJIHEHUE U 3aIIUTY
1abopaTopHbIX paboT, pelieHne KOHTPOJIbHBIX 3aj1ay.

Ilepeuenn Bomnpocs! k 3amure
JIadOopaTOpPHBIX padoT
1. Ha kakux sBIEHMSIX OCHOBAHO JIEHCTBHE TEPMOIIEKTPUUECKUX
TEPMOMETPOB?
2. Tlouemy mpu NmoJACOEAMHEHUH TEPMOIAPbl K U3MEPUTEILHOMY
puoopYy, MOJIb3YIOTCS KOMIIEHCAIIUOHHBIMU IIPOBOJAMU?
3. Kak BBoaMTCS mompaBka Ha TemIepar CBOOOJHBIX KOHIIOB
TepmoanekTpuueckue o P PITyPy g !
TEepMOIIaphbl B aBTOMATUYECKUX u MIEPEHOCHBIX
npeobOpaszoBarenu
HOTEHIIMOMETpaX, MUJUIMBOJIETMETpax ?
4. Jlna  KakuxX  Tepmomap HEBO3MOKHO  IPHUMEHEHUE
KOMIICHCAIIMOHHBIX [TPOBOJIOB U1l BBEJCHHUS OMIPABKU?
5. Ilpenensl u3MepeHHM CTaHAAPTHBIX TEPMODJIEKTPUUECKUX
TEPMOMETPOB?
1. KakoBbl 0OCOOEHHOCTHM METOAMKU IPOBEICHHUS BTOPHUYHOIO
npubdopa Jluck-250M?
VcnblTaHue 1 noBepka
2. Yro Takoe OCHOBHas W JOMOJHHUTEIbHAs MOTPEUTHOCTh
BTOPUYHBIX PUOOPOB
npubopa?
paboTaromnux B
COMILICKTE C 3. Kakme morpemHocTH HEOOXOIUMO paccyuTarh Ui TOTO,
4TOOBI C/IeNIaTh BHIBOJ] O Pe3yJIbTaTaxX MOBEPKU?
TEPMOIIEKTPUUECKUM
4. Jlns 4ero BBIOJIHAIOT MOBEPKY MPUOOpa M YTO MOHUMAIOT MOJT
npeobpaszoBarenem
KJIACCOM TOYHOCTH nprbopa?
5. Kakue cymiecTBytoT BUJIbI IOBEPOK?
1. Kakoii  npuHmum  fAeHCTBUS Yy  TEPMOMETPOB
COTIPOTHUBIICHUS?
2. OT d4ero 3aBUCUT DHJIEKTPUYECKOE COINPOTUBIICHUE
MPOBOJTHUKA?
TeDOMOMETPEL 3. Kakume mnpeumymiectBa y MEOHOTO U Yy IJIAaTHMHOBOIO
p p TepMoIIpeoOpa3oBarenel COnpoOTUBICHUS?
COINPOTUBIICHUS
4. Kaxoe 3HaueHue NpPU U3MEPEHUH TeMIepaTypbl HUMEET
[IOKa3aTeNb TEIIOBON MHEPLINH?
5. Kakum  mapameTpoM  XapakTepusyeTcs  YHUCTOTa
MaTepuana, HIYIIEro Ha W3TOTOBIEHHE TEPMOMETpa
CONPOTHUBIICHHUS?
1. Ha uém ocHOBaHO IE€UCTBUE TEPMOMETPOB COMPOTUBIICHHUS?
HcnplTaHue U noBepka 2. Kakue  MaTtepuaqbl  HCHOJB3YIOT  JJII  W3TOTOBICHHSA
BTOPUYHBIX MPUOOPOB TEPMOMETPOB CONIPOTHUBIICHHUS?
paboTaronux B 3. Kakue npuGopbl NpUMEHSIOT B KOMIUJIEKTE C TEpMOMETPaMHU
KOMILIEKTE C CONIPOTUBIICHUS?
TEPMOMETPAMHU 4. JloCTOWHCTBA U HEIOCTATKU HEYPAaBHOBELIEHHBIX MOCTOB.
COIIPOTHBIICHUS 5. Jlns 4yero BBIOJHSAIOT MOBEPKY MPUOOPA U UTO MOHUMAIOT MO
KJIACCOM TOYHOCTH mipubdopa?
1. Kakas remnepaTypa Ha3bIBaeTCs IPKOCTHOM TeMIiepaTypoi?
[TupomeTpbl 2. Kak onpenenuTb NeHCTBUTENBHYIO TEMIIEpaTypy Teja, 3Has

SAPKOCTHYIO TeMnepaTrypy?




Ilepeyenn
J1a00paTOPHBIX padboT

Bonpocsl k 3ammure

YCTpoicTBO MUPOMETPOB YACTUYHOTO U3JIYYEHHUS

Uto Takoe 1BeToBas Temieparypa?

Kak cmemaercs MakCHMyM  KpPUBOM  paclpeielIeHUs
CHEKTPAJIbHOM SHEPreTUYECKON SPKOCTH C YBEIMYEHHUEM
TEMIEPATypbl a0COJIIOTHO YEPHOTO Teia?

ok w

ITpeoOpa3oBarenu
cepuu Metpan

=

[Ipunnun nevictBus npeobpaszoBareneii cepuu Metpan?

2. Kaxkue cymecTByroT MoaH(UKAIIUN TpeoOpa3oBarTesell cepun

Mertpan?

[Nopsimok mpoBeneHus MOBEPKH MpeodpazoBareneii?

4. Kakue  TEXHOJIOTHYECKUE napameTpsl U3MepSITCS
npeodpaszoBarensiMu cepun Metpan?

5. Ilpuninun nelcTBUs TEH30METPUYECKOTO JaTUHKA.

w

1. TlepeuucnauTh METOMBI U3MEPEHHUS PACXO/IA.
2. V3mepeHue pacxoia METOAOM TIOCTOSHHOTO Iepemnaja

JaBJieHus?
Pacxonomepst 3. M3mepenue pacxoma METOJOM IEPEMEHHOIO IMepemnaja
nasieHus?
4. HW3mepenwue pacxoja Mo JMHAMUYECKOMY JaBICHUIO?
5. Buapl cyxaronux ycrpoicTs?
1. Yro Ttakoe cTaTHuecKas XapaKTepUCTHKA OObEKTa YIpaBICHUs?
DKCIIepUMEHTAIEHOE 2. Kakoii pexxuM cucTeMBbl YIPaBICHHS SBISIETCS YCTAHOBUBIIEMCS?
onpeeseHue 3. Omnpenenenue ko3 duirienta nepegauu oobekra?
CTaTUYECKOMN 4. Yem ornmuaercs KkodpduumeHT mepemaunm  oObeKTa  OT
XapaKTePUCTUKU koa¢dunrenTa ycunenus?
00BEKTa yIpaBIICHUS 5. Topsmok ompeneneHus IKCIIEPUMEHTAIBHBIX TOYEK CTATHYECKON
XapaKTePUCTHKHU.
1. [artp ompezaerneHue IUHAMHUYECKONW XapaKTEPUCTUKH OOBEKTa
DKCTepUMEHTAIbHOE —
OTpeIETICHHE 2. IlepeuncnuTh TUHAMHYECKHE TApaMETPBl 00BEKTA YIIPABICHUSI.
JUHAMITCCKOH 3. Harb onpenenenue Koo.
6xapaKTep HeTHiH 4. JNlatw onpenenenue To.
OPPCITa YUPARICHIA | o Jlatp onpenenenue 13.
1. Yto Takoe mepexoaHbIi mporecc?
TTepexoHbIi mpotece 2. Tumbl mepexoaHbIX MPOILIECCOB B CHCTEME YIIPaBICHUS?
B CHCTEME YTpaBIIeHHs 3. Tlepeuncnute moka3aTeiayn KauecTBa MEPEXOTHBIX MPOLIECCOB.
4. B xakoM pexuMe yIpaBJIeHHs] CHUMAIOT MIEPEXOIHBIN mporiecc?
5. Hazowute Hactpoeunsie napametpsl [IN-perymnstopa.

IIpumep BapnaHnTa KOHTPOJILHOM padoThl Nel

1. HapucoBare cxeMy aBTOMaTHU3alUU AJs CTAOMIIM3AlMK J1aBieHus. (mogo0parh JaTuyuK
JaBJICHUsI, BTOPUYHBIN NpHOOp, perynsarop M T.A. OOBSICHUTH HAa3HAUYE€HHE BCEX 3JIEMEHTOB

CHUCTEMBI).




2. HapucoBaTb KpUBYIO pas3roHa s 200
o0BeKTa, o0agaromero CIIEYIOIIUMHU
napamerpamu 1= 5 ¢, To = 25 ¢, u3mMeHeHue 0
BxojHoro Bo3zeiicteus ot 30 no 20 % xoxa 120
Basla HMM. Cratuyeckass xapakTepHCTHKA 3
o0bekTa umeer ciaeayroumii Bua. Onpenenursb 7
Ko6-

40
0

0 20 40 60 80 100
% xopa Bana HM
3. UnTerpanpHblil 3aK0oH peryaupoBanusd. Hamucars 3aKkoH, HapucoBaTh KPUBYIO pas3roHa.
Kakue curnaiibsl moiaroTcst Ha BXOJ PEryJsTopa, YTo SIBJISETCS BBIXOAHBIM cUrHajgoM. O0nacTh
IIPUMEHEHUS.

IIpumep BapaHTOB KOHTPOJILHOI padoThl Ne2

Onpenenuth, romeH mpuOOp K padoTe WU HET, OH paboTaer Ha auanazoHe XB, XH
(ykazanssl B Ta0nuiie). OTueT neneHuii mo npudopy, npousBoauThes yepes3 10, Haunnas ¢ Xy, 10
Xg. Knacc rounoctu nmpubopa B Tabnutie. [ nomydeHus pe3yabTarta OnpeaesiuTh: a0COIIOTHYIO,
OTHOCHUTEJIBHYIO W TPUBEACHHYIO TOrpeIHOCTH. [I0CTpOUTh 3aBHCHMOCTH ISl ONpEACTICHUS
Bapuanuu. BKCHepI/IMeHTaJII)HBIe MOBCPACMBIC TOYKM HA3HAYUTHL CaMOCTOATCIILHO TaKUM
00pa3oM, 4TOOBI B BHIBOJIC 3HAYMIIOCH: IPHOOP COOTBETCTBYET KJIACCY TOYHOCTH.

Ba Kimacc

pUAHT o B TOYHOCTHU

1 0,5
10| 0O

2 1,0
201 0

3 15
0

4 2

0 0

5 0,5
0 0

IIpumep BapraHTOB HHAMBHAYAJIbHBIX 3a]aHUMH

3aganue 1. Pacuer k03(pPUIMEHTOB CTAaTUYECKON XapaKTEPUCTHUKU OOBEKTa YHpaBIIECHUS
METOJIOM HaMEHBIINX KBaApaToB. Y(X)=a+bX - ypaBHEHHE JTUHUU PETPECCHUM.

Cucrema ypaBHeHU 1715 pacdyeTa Ko (OUIIMEHTOB YpaBHEHUSI TUHUHN PErPECCHU:

n n
Z Yi =na-+ bz Xi
i=1 i=1

n n n
2 YiX; =ay X; +b} Xi2
i—1 i—1 i—1
[Toctpouths rpaduk CTaTUYECKOW XapaKTEPUCTHKH, TJI€ TOYKAMHU IIOKa3aTh
AKCIEPUMEHTAJIbHBIE 3HAUYCHUS, A IMHUEH — PACUETHYIO JINHUIO PETPECCUH.
OKCNEPUMEHTAIbHBIC TAHHBIC

X.ITa JKCII.
TOYKH, 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

3ananme 2. OnpeneneHre AMHaAMUYECKUX TapaMeTpOB 0OBEKTa yIpaBJIEHUs 110 KPUBOH pa3roHa.
Bapuantsl 3a1aHuii:

—
300 e

200 ]

100 e

0

[laBneHune, H/M"2

0 10 20 30 40 50 60 70
Bpemsa, c

0,1
0,075
0,05
0,025 ~

o-/

0 0,4 0,8 1,2 1,6 2 2.4
Bpewms, c

Pacxon, m*3/c

3aganue 3. Hanucars pedepar Ha 3aJaHHYIO TEMY, UCIIOJIb3Yys Pa3IUYHbIE UCTOUYHUKU

UHpOpMaLUH.

LCoNoOA~WNE

[ =
= o

[EEN
N

IIpumepvr mem peghepamos

W3meputenbHble HHPOPMALMOHHBIE CUCTEMBI

CrniocoOsI nipesicTaBieHus: HHPOpMaUn

KommnbroTepHble TEXHOJIOTUH, UCTIOIb3yeMble IPU MOUMCKE HH(OpMaIK
WNHpopMannoHHbIE TEXHOJIOTHH, UCTIOIb3yeMbIe TIPU TIOMCKE HH(DOpMAaIiH
Metoauku moucka u 00paboTku MHGOPMAIMK U3 PA3TUYHBIX HCTOYHHKOB
[IpencraBnenne nHbopmaru B Tpedyemom dopmare

Ananu3 nHpopManuu U3 pa3IuyHbIX HCTOYHUKOB

CereBble TEXHOJIOTUY MpU cOope nHpopMauu

VYnpasienue npoueccom HarpeBa Metaiuia B AIIK ¢ yuetom Tekyiiero remmnepaTypHOro
COCTOSTHUSI METaJlIa.

.ABTOMaTI/ISaI_II/ISI nponecca BaKyyMHUPOBAHUA CTaJIM B YCTAHOBKC IMOPIIMOHHOTO THIIA,

0COOEHHOCTH TIpolecca.

. praBJIeHI/Ie nmponeccomM  OO3HMPOBAHUA  ChIIIYUUX  MIMXTOBBIX MATCPUATIOB IIPU

COCTAaBJICHHUH INHUXTHI IJI0 arjioMepanuu.

. ODyHKIMOHAIBHAS  CXE€Ma IIpolecca BaKyyMHUPOBAaHMS CTaJd B YCTAHOBKE

HUPKYISIUOHHOTO THIa. Oco0eHHOCTH PabOThl OTJAENBHBIX KOHTYPOB YIIPABIICHUS.



13. Ontumu3zanus paboThl yCTaHOBKU HUPKYJISIIUOHHOTO TUIA IYTEM YIPABIECHUS PACXOJIOM
TPAHCHOPTHUPYIOUIETO Tra3a C LEIbI0 00ECTIeYeHUs MAaKCUMAIbHON POU3BOIUTEILHOCTH
YCTaHOBKH.

14. OcobenHocTr paboOThl KOHTYPOB PEryJMpOBaHUS YPOBHS MeTalsla B KPUCTAJLIM3ATOpPE
MHJI3 u TemioBoro pexxuma Kpuctajuiu3aropa.

ABTOMAaTH3alMsg TEIJIOBOTO M TEXHOJOTMYECKOTO peKUMa pasiuBku ctanu Ha MHJI3.
OyHKIMOHATbHAS cXeMa U 0COOEHHOCTH PabOThl KOHTYPOB yIIPaBICHUS

Bonpocul na 3auem no oucyuniune

arwONE

o

© oo~

11.

12.
13.
14.

15.
16.
17.
18.

WNudopmanus. Onpenenenne. CUrHaIbI U 1aHHBIC;

HNudopmaruka u kubepHeTHKa OIpeesieH s U 00J1acTh 1S TeIbHOCTH;

[Tpeamer MHGOPMATUKY U OCHOBHBIC HAIIPABJICHUS Pa3BUTHS;

VYnpasieHue U aBTOMaTU3UPOBaHHAs HHPOPMALIMOHHAS CUCTEMA, BUABI TAKUX CUCTEM;
YpoBHM  aBTOMAaTH3UPOBAaHHON WH(POPMALMOHHON CHCTEMBI  IPOMBIIUIEHHOTO
IIPEIIIPUSITHS,

HNudopManmoHHbIE TEXHOJIOTUU cOOopa M OO0pabOTKM MEPBUYHON TEXHOIOTMYECKON
unpopmanuu, ACY, ACYTIIL, dyaxinuun ACYTII;

TpaauIMOHHBIN U CTPYKTYPUPOBAHHBIN (CHCTEMHBIN) oaxo K noctpoeHuto AYCTII;
[Tpobnema pacnpeneneHHOro cOopa 1aHHbBIX;

[TpoMblIlIIEHHBIE CETH, IPUYUHBI UX BOSHUKHOBEHHUS U CTaHIAPThI;

. OTKpLITBIe H 3aKPBIThIC CUCTCMBbI, OTKPBITHIC MAI'CTPAJIbBHO-MOAYJIbHBIC CUCTEMbI U UX

CTPYKTYypa,

VYupasnsomas 9BM, 0coOOCHHOCTH HMCHOJB30BaHUS M OTIUYHMSA OT IEPCOHAIBHBIX
OBM;

UT nepenauu nanusix, cereBbie TexHosoruu; UT xpanenus nanubix, CYB]], OCHOBBI;
Uucnosast, HeuncaoBas 00pabOTKa JaHHBIX, pad0Ta B peKUME PEATBHOTO BPEMEHH;

NUT ob6pabotku TekcroBoit nHpopmanmu, UT oOpaboTku uMHPOpMaLuU TaOIMYHOTO
TUMA (TEKCTOBbIE U TAOJUYHBIE MPOIIECCOPHI);

KopnoparusHabie H”HPOPMAIIMOHHBIE CUCTEMBI, 00JIACTh MPUMEHEHUS U UCTIOTB30BaHUS;
OcHOBHBIE IPUHITUIIBI U TTOJIOXKEHU MeTofosorun MRP;

OCHOBHBIE IPUHIUIIBI U TTOJI0KEHUSI MeToaoaorun MRP 1I;

OcHoBHbI€ IpUHLUIIEI U TToNI0keHNs MeTojosiorud ERP u ERP 1I;

19. Menxkue (10kanbHbIE), cpeanue u kpynHsle KUC;
20. dUHAHCOBO-YNPABICHUYECKHE U TPOU3BOJCTBEHHBIE KOPIIOPATUBHBIE CUCTEMBI



OueHoyHbIe cpeCcTBA sl MPOBeAEHNsI IPOMEKYTOYHOM aTTecTAllUN

IHpuiaoxenue 2

a) Ilnannpyembie pe3yabTaThl 00y4eHHsI M OLICHOYHbIE CPeACTBA JJIsl IPOBeJeHHUs IPOMEKYTOYHOM aTTeCTAlluM:
CrpyKTypHBII
JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OueHouHble CpecTBa
KOMIIETEHIIMH

ITK-10: criocOOHOCTHIO OCYHIECTBIIATh U KOPPEKTUPOBATH TEXH

OJIOTHUYECKHUEC ITPOLECCHI B METAJIYPTHUH U MaTepI/IaJ'IOO6pa6OTKe

3HaThb TIPUHIAIIB IPOEKTHPOBaHKS M (QyHKIMOHNpoBanus | [epeyeHb BOIPOCOB
THHOBEIX CHCTCM aBTOMATH3ALMH 1 YIIPABJICHIA, —OCHOBBI  aBTOMATHUYECKOTO  yOpaBieHUs,  (YHKIMOHMPOBAHUA U
CIIOCOObI OLICHKH c] CKTHUBHOCTHU
: bd IPOEKTHPOBAHHUS CUCTEM aBTOMATHKH.
(I)YHKHI/IOHI/IPOBaHI/IH CUCTEM aBTOMaTHU3allun M .
TEXHOJIOI'MYCCKUMHU nponeccamMu MOJy4YCHUA nu - CTONBI pacqua CUCTEM aBTOMATHU3ALNH.
00paboTKN METaUIOB; —OyHKIMU CUCTEM aBTOMaTU3aLUU
METOBI ~ pacuera CHCTEM — aBTOMATH3ALMA M —IIpuMeHseMbIE CPEACTBA M3MEPEHHUS ¥ KOHTPOJIS
YHPABIICHHA, o —WHTeneKTyanbHbIe CUCTEMBI IS YIIPABJICHHUS
CTPYKTYpy H VHKIIMM ~ THIIOBBIX  CPEJICTB
ABTOMATISAIIH, TEXHIYECKHE CPEACTBA WIMCpEHH TeHneHINY ¥ JMHAMUKA Pa3BUTHs CHCTEM aBTOMATHKH
1 KOHTPOJIS;
TEXHUYCCKHUC BO3MOXHOCTHU COBpeMeHHLIX
HMHTCJJICKTYAJIbHBIX CUCTEM aBTOMAaTHYECKO
OonTuMHU3anuu YyipaBJCeHUA TEXHOJIOI'MYCCKUMU
rnapamMmeTpaMmu Npon3BOACTBCHHBIX IPOLCCCOB.
VMeTh HCIIONB30BATh  COBPEMEHHBIE  MH(POPMAIMOHHBIE Ilpakmuueckue 3anamus:
TEXHOJIOTHI UL COBCPIICHCTBOBAHIL  TIPOIECCOB —W3ydeHus CTPYKTyphl CHUCTEMBI aBTOMATH3MPOBAHHOTO yIPABIECHUS
YIipaBJICHUA O6’BeKTaMI/I; cOo3JaBaTb )51
AHAJIM3UPOBATb MATEMATUYCCKHUC MOJCIIHN IMTPOILECCOB HPOKaTHI)IM CTaHOM.
U OOBEKTOB YIPaBIICHUS, MPOBOJUTH CHHTE3 U —Co3zmanue Ha OCHOBC TCXHOJIOTUHA IMPOCKTA CUCTEMbI
aHallU3 CHCTEM AaBTOMATHM3allUM TEXHOJIOTMYECKHX ABTOMATHU3UPOBAHHOTO YIIPABICHUS
MPOLIECCOB H TPOH3BO/CTE; (GOPMYNHPOBATS LM B —Maremaruueckoe 00ecriedeHre CUCTEM aBTOMATH3aI[UH
Tpe60BaHH$[, Hpe[[’bﬂBHSIeMLIe K
aBTOMaTI/I?,I/IpOBaHHBIM CUCTEMaM praBHeHI/IH
TEXHOJOTMYCCKUMU HpOHeCCaMI/I l‘IOHleeHI/I}I u
00pabOTKN METAJUIOB; yMETh aHATU3UPOBATH PadoTy
CHUCTEM aBTOMATHU3aAlIUU U praBHeHI/IH.
Braners padoTI c TEXHUIECKIMH CcpezicTBaMu 3adanua na pewienue 3a0ay u3 npogHeccuoOHaAnNbHOU 001acmU, KOMNIEKCHblE

ABTOMATH3allMK; YIPABJICHUS TEXHOJIOTHYECKUMH
MpoleccaMu TOJMydeHUss W OOpabOTKH METaJlIoB;
oueHkH  3(dexTHBHOCTH  (YHKIMOHHPOBAHUS

CHUCTCM aBTOMAaTU3alluu.

3a0anua:
—CHpoeKTUpOoBaTh

BAapUAHTAM)

CUCTEMY aBTOMATU3allMK IIPOKATHOTO CTaHa (HO




0) Ilopsinoxk mpoBeaeHHs] NMPOMEXKYTOUYHOW ATTECTALMM, NMOKA3ATEeJU U KPUTEPHU
OlLlCHUBAHMSA:

Jlis mosmyueHus 10MmycKa K 3K3aMeHy M0 00y4JarouIuiics JOMKEeH 3alUTUTh pa0OThI U YCIEIIHO
HanucaTbh KOHTPOJIbHYIO paboTy, 001a/1aTh 3HAHUSAMHU 10 BCEM BOIIPOCAM K 3a4ETy.

Kpurepum ouenku:

Kpurepun oueHku (B COOTBETCTBHH C (HOPMUPYEMBIMH KOMIIETEHIMSMU U TUIAHHUPYEMBIMU

pe3ynbTaTaMu OOYyUCHHS ):

Ha OLICHKY «OTJIMYHO» — CTYIEHT J0JIKEH [10Ka3aTh BBICOKUH YpOBEHb 3HAHUI HE TOJIBKO Ha
YpOBHE BOCHpPOU3BENEHUS M OOBSCHEHUS HH(GOPMAlMU, HO W HMHTEJUIEKTyaJbHbIE
HaBBIKM PEIICHUs MPOOJIeM U 3ajay, HaXOXKJICHHUS YHUKAJIbHBIX OTBETOB K IMpolieMawm,
OLICHKM U BBIHECEHUS KPUTUYECKUX CYXKACHUN; MPOJAEMOHCTPUPOBATH 3HAHHE M
IOHMMAHHUE 3aKOHOB JUCLHMIUIMHBL, YMEHHME ONEpUpOBaTb 3TUMU 3HAHUAMU B
npodeccuoHaNbHOM NesTeIbHOCTH;

Ha OLIEHKY «XOpPOII0» — CTYJIEHT JOJDKEH II0Ka3aTb 3HAHUS HE TOJbKO Ha YpPOBHE
BOCTIPOM3BECHUSI U OOBsICHEHUS WHGOpMAluU, HO U HHTEJUIEKTyaJbHbIE HAaBBIKH
pelieHus npoOieM U 3aJa4, HaX0XK/IeHUsl YHUKAJIbHBIX OTBETOB K IIpo0ieMaM;

Ha OILIGHKY «YyJAOBJIETBOPUTEJIbHO» — CTYISHT JOJDKEH IMOKa3aTh 3HAHUA Ha YpPOBHE
BOCIIPOU3BEJCHHSI M OOBSICHEHHS] MH(POPMAILINHU, HHTEIUICKTYAIbHbIC HABBIKM PEIICHHS
MPOCTHIX 3a7a4;

Ha OLIEHKY «HeY/JAO0BJIETBOPUTEJIbHO)» — CTYJIEHT HE MOXKET [10Ka3aTh 3HAHUS HAa YPOBHE

BOCIIPOU3BCACHUA U 00BsACHEHHUS I/IH(bOpMaI_[I/II/I, HE MOXKCT ITOKA3aTh HHTCIIJICKTYAJIbHBIC HABBIKH
PCIICHHMA ITPOCTHIX 3a71a4.



