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JIneT aKTyaIH3amHH NPOrpaMMel
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ITporokon ot i oY 2020 r. Ne
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1 Iesin ocBOEHU AW CHMUILINHBI (MOIYJI51)

Hensmu  ocBoeHMS AUCHUIUIMHBI «OCHOBBI aBTOMATHM3ALMM  TCXHOJIOTHMYECKUX
MIPOIIECCOBY SIBJISIIOTCS: Pa3BUTHE Y CTYACHTOB JIMYHOCTHBIX KAa4eCTB, a Takke (OPMHUPOBAHHE
npodeccuoHaNbHON KOMIETeHIIMH B COOTBEeTCTBUU ¢ TpeboBanusmu PIOC BO 1o
HanpasieHuto moarotoBku 22.03.02 MeTamryprusi.

OcHoBHas 11eJ1b IPETIOAaBaHMs JUCIIUILIMHBI O0y4eHHUE CTYIeHTa crioco0aM U CpeicTBaM
ABTOMATHYECKOTO TOJMydeHHss HWH(MOpMAIMM 00 OCHOBHBIX TEXHOJIOTHYECKUX IapaMeTpax
nporecca OM/I 1 MeTo1aM aBTOMaTU3UPOBAHHOTO yrpaBieHus oobektamu OMJI, ocHOBaHHBIM
Ha MaTeMaTHYE€CKOM OIMHMCAHUHU ITHX O0BEKTOB U MCIOJIH30BAHUH d(P(HEKTUBHBIX TEXHHUECKUX
CpE/CTB aBTOMAaTH3AI1H.

2 MecTo IuCHMIJIMHBI (MOAYJIs1) B CTPYKTYype 00pa3oBaTe/ibHOI POrpaMMbl

Juciumuinaa  OCHOBBI  aBTOMATU3AaLlMA  TEXHOJIOTMYECKHUX IIPOLIECCOB BXOIWUT B
BapHATUBHYIO YaCTh y4€OHOI0 IJIaHa 00pa30BaTEIbHON MPOTrPaMMBI.

JUis  u3ydeHuss  AMCLUUIUIMHBL  HEOOXOOuMBI  3HaHUS  (YMEHMs,  BIIAJCHUSA),
c(OpMUPOBAHHBIE B pE3YJIbTATE U3YUEHUS JUCIIUILINH/ TPAKTHUK:

OCHOBBI METAJITyprUUECKOr0 MPOU3BOJICTBA

NudpopmaTuka 1 ”HPOPMAIIMOHHBIE TEXHOJIOT MU

3HaHus (YMEHHUs, BIAJIEHUs), IOJIYYECHHbIE NIPU U3YYEHUU AAHHOW JUCLMIUIMHBI OyayT
HEOOXOAMMBI ISl U3YYSHHS TUCHUTUTNH/TIPAKTUK:

[IpousBoacTBeHHAS — IPEIAUILIOMHAs TPAKTHKA

[ToaroToBKa K 3alTUTE U 3aIIUTa BHITYCKHON KBATM(DUKAITMOHHOMN PabOThI

3 Komnerenuuu odyuyaromerocsi, GopMupyembie B pe3y/1bTaTe 0CBOCHUSA

AUCHUILINHBI (MOAYJISA) ¥ IIJIAHUPYEMble pe3yJIbTAThl 00yYeHHu st

B pesynprare ocBoeHus AMCUMIUIMHBL  (MOAyis) «OCHOBBI — aBTOMaTHU3alMU
TEXHOJIOTMYECKHX  IpolLeccoB»  oOywarommuiics  JobkeH — o0jajaTth  CIEAYHOIIMMHU
KOMIIETEHIIUSMU:

CtpyKTypHBIH [Tnanupyemplie pe3yabTaThl 00ydeHUs
3JIEMEHT
KOMIIETEHIINH

ITK-10 criocoOHOCTBIO OCYIIECTBISTh M KOPPEKTUPOBATH TEXHOJIOTMYECKUE TPOIIECCHI B
METaJUTypTUU ¥ MaTepruanooopadoTke

3HaTh MPUHIUIBI IPOEKTUPOBAHUS U ()YHKIIMOHUPOBAHUS THIIOBBIX CUCTEM
aBTO-MaTH3ALMH U YIIPaBICHHS;

CTHIOCOOBI OLIEHKU YPPEKTUBHOCTH (PYHKIIMOHUPOBAHUS CHCTEM
aBTOMAaTH3a-I[MH TEXHOJIOTUYECKIUMH TPOLIECCaMU MOTydeHHS U 00paboTKH
METAaJUIOB,;

METO/IbI pacyeTa CUCTEM aBTOMATH3AINH U YIIPaBICHHS;

CTPYKTYpY ¥ (DYHKIIMU THIIOBBIX CPEJICTB aBTOMATU3ALINHU, TEXHUIECKHE
CpE/CTBa U3MEPEHHS 1 KOHTPOJIS;

TEXHUYECKHE BO3MOXXHOCTH COBPEMEHHBIX MHTEIIEKTYaIbHBIX CHCTEM
aB-TOMAaTUYECKOH ONTHMU3AINN YIPABICHUS TEXHOJIOTHIECKUMH
napaMeTpaMu MPOU3BOACTBEHHBIX MPOIIECCOB.




YmeTn

UCII0JIb30BATh COBPEMCHHBIC HH(POPMALIMOHHBIC TEXHOIOTUH JUIs
COBEPILCH-CTBOBAHUS MTPOLIECCOB YIPABICHHsI 00BEKTAMH; CO3/1aBaTh U
aHAIN3UPOBATh MAaTEMAaTHYECKHE MOJIEIIN IIPOLIECCOB M OOBEKTOB
YIIPABJICHHUS; IPOBOAUTH CHHTE3 M aHAJIN3 CUCTEM aBTOMATH3aLIH
TEXHOJOTUYECKUX IPOLIECCOB U IPOU3BOJICTB; (HOPMYIIMPOBATH LIEIH U
TpeOOBaHMUs, PEABSIBIISICMbIC K aBTO-MAaTH3UPOBAHHBIM CUCTEMaM
YIpaBJICHUS] TEXHOJIOTHYECKUMHU MIPOIIECCAMU MOJIYYEHHSI U 00pabOTKU
METaJUIOB; YMETh aHAIM3HPOBATh PA0OTY CUCTEM aBTOMATH3AIMU U
yIIPaBJICHHSI.

Bnaners

paboThI ¢ TEXHUYECKUMU CPEICTBAMH aBTOMATH3ALMH; YIIPABICHUS
TEXHO-JIOTHYECKUMH MPOIECCAMU TIOTYIEHHUSI M 00pabOTKH METaILIOB;
OLIeHKH 3()-(heKTUBHOCTH (PYHKIIMOHUPOBAHHSI CUCTEM aBTOMATH3aLUH.




4. CTpyKTypa, 00bEM M cofepKkaHue AUCHUILUINHBI (MOLYJ151)
OO0mas TpyIoeMKOCTh JUCIHUILIMHBI cOCTaBsieT 4 3aueTHbIX equnul] 144 akan. yacoB, B TOM

YHUCJIC!

— KOHTaKTHas pabora — 12,9 akan. yacos:
— aynuropHas — 10 akas. 9acos;

— BHeayauTopHas — 2,9 akaj. 4acoB
— caMocTosATeIbHas paboTa — 122,4 akaj. 4acos;
— MOJITOTOBKA K 9K3aMeHy — 8,7 akaj. yaca

CDopMa aTTeCTalluu - SK3aMCH

AynutopHas Es
KOHTaKTHas paboTa E =z Dopma TEKYILEro
S8 B OHTPO.
Pasnen/ tema 2 (B axan. wacax) E - e N HOHTPOIIA Kon
> S © | CaMOCTOATENBHOW | yCIIEBAEMOCTH U
JUCIIATUTAHBI N E = . | xommereHIH
o & pabotsl IIPOMEKYTOYHOU
nab. |mpaxr. | € &
Tlex. s aTTecTaluu
3aH. 3aH. | O &
1.
11 OCHOBBI [ToxaroroBka u
aBTOMAaTH3MPOBAHHBIX 1,5 2/0,61 | 38 BBITTOJTHEHUE YcTHbIi orrpoc TK-10
CHCTEM pabotsr 1
[ToaroroBka u
1.2 TpuGopet u_cucteml 5115 2/1,41| 38 BBITIIOJIHEHHE YcrTHbIi oripoc IK-10
aBTomarm3aiu OM/]]
pabotsr 2
1.3 Cucremsl [ToaroroBka u
aBTOMaTHYECKOT O 1 221 | 46,4 BBITIIOJIHEHHE YcTHbIi oripoc IK-10
PEryIupoBaHus pabotsl 3
Uroro no pasaeny 4 6/41 |122,4
Hroro 3a cemecTp 4 6/41 |122,4 9K3aMEH
Hroro mmo gucuuImae 4 6/41 |122,4 DK3aMEH I1K-10




5 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

JUis  peanmmzanmuM  TMPEAYCMOTPEHHBIX  BHIOB  y4eOHOW paboTBl B KauyecTBe
00pa30BaTENIbHBIX TEXHOJIOTUH B MPENoAaBaHUU JUCHUILIMHBL «OCHOBBI aBTOMAaTH3alMU
TEXHOJIOTUYECKUX TPOIECCOBY» HCIIONB3YIOTCS TPAJUIIMOHHAS W MOIYJIbHO-KOMIETEHTHOCTHAS
texHosoruu. Ilepenaya HEOOXOMMMBIX TEOPETUUECKHUX 3HAHMA U (OPMHUPOBAHHE OCHOBHBIX
MIPECTaBICHHH 10 Kypcy «OCHOBBI aBTOMATH3aIIMU TEXHOJIOTUIECKHX ITPOIIECCOBY MPOUCXOIHT
C UCIIOJIb30BAHNEM HAayUHBIX pa3paboTOK NpodeccopCKo-TIPenoaaBaTesIbcKoro coctapa Kadeapsl
00pabOTKH METAJIOB IaBJICHUEM, Pa3IaTOYHOTO MaTepHaa, Mpe3eHTAIUH.

I[Tpu npoBeeHNN 3aHATUH HCIIONB3YETCS KOJIEKTUBHOE B3aMMOACHCTBUE MO0 TEXHOIOTUU
AKTUBHOTO O0y4YECHUSI.

B coorserctBum ¢ tpedoBanusmMu ®I'OC BO no nanpasnenuto noarotosku 22.03.02
Mertamryprus peanu3anus KOMIIETEHTHOCTHOTO IMOIXOZa TPEeIyCMaTPUBAET HCIIOJIF30BAHKE B
y4eOHOM TMpollecCe AaKTHBHBIX W HWHTEPAKTUBHBIX (opM TMpoBeAeHUs 3aHATUH (pa3dop
KOHKpPETHBIX CHUTYyallMif, TPEHHHTHM) B COYETAaHWU C BHEAYAUTOPHOH pPaOOTON C MLENbIo
(hopMHUpOBaHUS U pa3BUTHS TPOPECCHOHATBHBIX HABBIKOB 00 yUaIOIIUXCS.

6 YueOHO-MeTOIMYeCKOe o0ecrieYeHHE CAMOCTOSITEIbHOM PA00ThI 00y4aK0IMXCs
[IpencraBieHo B mpusaoxeHuu 1.

7 OueHOYHBIE CPeACTBA JAJs IPOBEAeHUS POMEKYTOUHOI aTTeCTAlMI
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHOo-MeTOIMYECKOE H HH(POPMALIMOHHOE 00ecTieueHHe TUCIIUTITTHHBI (MOTYJIsl)

a) OcHoBHas iuTEepaTypa:

INapcynkun, b. H. ABromaTtuszanusi TE€XHOJIOTMYECKHX IPOLIECCOB M TPOU3BOJACTB B
MeTayuTypruu [ DnekTpoHHsbIi pecype] : yuedHoe mocobue / b. H. ITapcynkun, C. M. Annpees, E.
C. PabunkoBa ; mox pez[ b. H. llapcynkuna ; MI'TY, [kad. [IKuCVY]. - Marauroropck, 2011. -
151 C. WL, TadJI. - Pexum JocTyma:
https://magtu. mformsystema ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/10877
45/482 .pdf&view=true. - MakpooOBEKT.

CoBpeMeHHbIE CHUCTEMBl aBTOMATH3AIMU W YIPABJICHHS [DJIEKTPOHHBIA pecypc]
ydaebnoe nmocobue / C. M. Anapees, E. C. Ps6unkosa, E. 0. Myxuna, T. I'. Cyxonocosa ; MI'TVY.
- MarnuTtoropck : MI'TY, 2015. - Pexum JIOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/112396
3/71.pdf&view=true. - MakpoOOBEKT.

0) JlonmosiHUTEIbHASA JIUTEPATYPA:

1. CHmwkeHHe BBIMYCKAa COPTOMPOKATHON MPOAYKIMHM HE3aKa3HOW IIUHBI | ydeOHOe
mocodbue / C. 10. Capanua, A. b. Momep, C. A. Jlesanmosckuii, H. A. Tyaymosa ; MI'TY. -
Marnutoropck :  MITY, 2017. - 81 ¢ : wun, Tabm, rpap. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2710.pdf&show=dcatalogues/1/1131
797/2710.pdf&view=true (mata oOpamenus: 04.10.2019). - MakpooObekT. - Tekcr
3JIEKTPOH-HBIN. - IMeeTCs meyaTHBIN aHaJIor.

2. Myxuna, E. KO. ABTOMaTH3UPOBAaHHBIE CUCTEMBbl YIPABICHUS TEXHOJIOTHYECKHU-MU
MIPOLIECCAMH : npaKTHKyM/ E. 0. Myxuna, E. C. Pg6uukora ; MI'TY. - Maruautoropck, 2012. -
93 C. ni., rpag., CXEMBI, TabJI. - URL:
https://magtu. mformsystema ru/uploader/fileUpload?name=39.pdf&show=dcatalogues/1/110073
0/39.pdf&view=true (nata oopamienus: 04.10.2019). - MakpooOBbeKT. - TEKCT | 3JEKTPOHHBIH. -
NmeeTcs neyaTHbIN aHAJIOT.

3. bopomun, W. @®. ABTomMaTu3amus TEXHOJOTMYECKHX IPOLECCOB M CHCTEMBI
aB-TOMaTHUYECKOr0  YIpaBlIeHUs [DIEKTPOHHBIM pecypc]: yueOHMK IS TNPUKIAAHOTO
0axanaspuara / . ®. bopoaus, C. A. Auapees. — Mocksa: M3natenscto FOpaiit, 2019. —



386 c. — Pexxum JIOCTyTA:
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. ABTomMaTu3amus TEXHOJIOTHYECKUX TPOIECCOB U MPOU3BOJICTB | yueOHOE
nocobue / A.H. TpycoB. — Kemeposo : Ky3['TY umenu T.®D. ['opbauesa, 2017. — 186 c. —
ISBN 978-5-906969-39-2. — Tekct : anektponHnbii // JlaHb @ 3J€KTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/105407 (nata oopamenwus: 06.02.2020). — Pexum
JIOCTYTIA: 1JIs1 aBTOPU3. TIOJIb30BaTENCH.

B) MeToau4yeckue yKa3aHus:

Meroandeckue yKazaHUST K BBIMOJHEHUIO JIA0OpaTOpHOW paldoThl «YTpaBICHUE
NPOEKTaMH Ha METAJUTYprHYecKuX mpeanpuarusx» : Meron. yka3. / C.A. JleanmoBckuid, A.b.
Momnep, O.H. Tynynos, [I.1. Kunsun, E.A. EBreeB — Marautoropck: MI'TY, 2014. — 16 c.

r) [lIporpammuoe odecneuenue u UaTEepHeT-pecypceb:

IIporpammHuoe obecnneuenune

Haumenosanue I1O Ne morosopa Cpok aeicTBUs TULIEH3UU
MS Windows 7

Professional (s~ [/1-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)

MS Office 20071y, 135 1 17.09.2007 Gecepouo
Professional

7Zip CBOOOJHO  PACHpPOCTPaHSIEMOE OEeCCpPOYHO

MS Windows 7
Professional (mmnst J-1227-18 ot 08.10.2018 11.10.2021
KJI4CCOB)

IIpodeccnonanbabie 0a3bl JAHHBIX 1 HHPOPMAIIHOHHbIE CIIPABOYHbIE CHCTEMbI
Haspanwme Kypca Cchuika
OnexkTpoHHas 0aza mnepuoguuecKkux uzgaHui East
View Information Services, OO0 «MBUC»
Hanuuonanbsnas nH(OPMaLIMOHHO-aHAIUTHYECKAs
cucreMa —  Poccuiickuii  MHAEKC  HAy4HOIO
mutuposanus (PMHIL)
ITouckoBas cucrema Axagemuss Google (Google
Scholar)
WNudopmannonnas cucrema - Exnnoe okHO gocTymna K
HH(GOPMaIMOHHBIM pecypcam
®denepanbHOE rocy/1lapCTBEHHOE OI0JKETHOE
yUpEeXICHUE «®DenepanbHbIit uncturyt|URL: http://www1.fips.ru/
IPOMBIIIIICHHON COOCTBEHHOCT
9 Marepua/ibHO-TeXHHYECKOe o0ecnevyeHne TN CIUIIAHBI (MOTYJIs1)

https://dlib.eastview.com/

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

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

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

MaTepI/IaHBHO-TQXHI/I‘-IeCKOG obOecrieueHue JUCIHUITIIMHBI BKIIFOYACT:



1. Yuebnas aynuTopus Ui IPOBEACHHS 3aHATHI JIEKIIMOHHOTO THIIA OCHAIIICHA!

- TeXHUYECKHUMH CpEICTBAMU OOyueHHs, CIyXallUMU [JIsl TpeJCTaBieHHs Yy4eOHOM
uHpopManuy OONBUION ayAUTOPUHU: MYJIBTUMEAUWHBIMU CpEACTBA XpaHEHHUs, Mepelayd U
npecTaBiIeHus yaeOHON HHpOpMaIINH;

- CTIeIUATN3UPOBAHHON MEOETIbIO.

2. YdeOHast ayquTOpHs IS TIPOBEICHHS JTA0OPATOPHBIX 3aHSATHI OCHAIIICHA!

- TEXHUYECKHMMHU CPEJICTBAMHM OOYUEHHs, CIYXallUMH JUIsl TpEeACTaBICHUS y4eOHOM
uHpopManuu OOJNBUION AayAUTOPUU: MYJIbTUMEAUNHHBIMU CpEACTBAa XpaHEHHUs, Mepelayd U
npeacTaBleHUs yueOHON HH(pOpMAIIIH;

- CIIEIMATM3UPOBAHHON MEOEIIBIO.

3. YuebHast ayauTopust Al TPYNIOBBIX U MHIWBUAYAIBHBIX KOHCYJIbTAlUN, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOUYHOM aTTECTAlluU OCHAILEHA:

- KOMIIBIOTEPHO# TexHHKO# ¢ makeToM MS Office, ¢ mogxirouennem k cetn «HTEpHETY
U C JOCTYIIOM B JIEKTPOHHYIO HH()OPMALIMOHHO-00Pa30BaTENIbHYIO CPEy YHUBEPCUTETA;

- CIELIMATIN3UPOBAHHON MEOEbIO.

4. TTomenieHue Jy1sl CAMOCTOSITENHHOM paOOThI OCHAIIICHO:

- KOMIIBIOTEPHO TexHHKO# ¢ makeToM MS Office, ¢ mogxirouennem k cetu «HTEpHETY
U C JOCTYIIOM B JIEKTPOHHYIO MH()OPMALIMOHHO-00Pa30BaTEeNIbHYIO CPEy YHUBEPCUTETA;

- CIELIMATIMN3UPOBAHHON MEOEbIO.

5. Tlomemenne nanas XpaHeHMs U HPOQUIAKTUYECKOTO OOCITYXHBaHUSA Y4eOHOTro
000pyIOBaHUs OCHAIICHO:

- CIIeUAIN3UPOBAHHON MeOEbIO: CTEeNIaKaMy AJIsl XpaHEeHHsl yaeOHOro 000py10BaHMS;

-MHCTPYMEHTaMH JIJIsl PEMOHTa Y4eOHOT0 000py/I0BaHHUS;

- KadaMu U1 XpaHeHUs! y4eOHO-METOANYECKON TOKYMEHTALMU U MaTepHaJIOB.



Y4yeOHO-MeTOAHIECKOE
o0yJarmmxcst

Hpunoxenue 1

o0ecrieyeHre  CaMOCTOSITeJIbHOW ~ PadoOThI

ITo JUCHHUIINIMHE ITPCAYCMOTPECHA ayAUTOPpHAA U BHCAYAUTOpPHAA CaMOCTOATCI/IbHAA pa60Ta

oOyJarommxcs.

AyIuTOpHasi caMOCTOsITeNIbHAs pabdoTa CTYIEHTOB INPEAIOJIAraeT BBHIMOJHEHUE U 3alHUTY
71a00paTOPHBIX padOT, pEIICHNE KOHTPOIbHBIX 3a/1a4.

ITepeyenn
J1aDOpaToOpHBIX padoT

Bomnpocs! k 3amure

1. Ha xakux sBIEHUSX OCHOBAHO JIEHCTBUE TEPMODIEKTPHUUECKHUX
TEPMOMETPOB?
2. Tlouemy mpu MOACOEAMHEHUH TEPMOIIAPHI K H3MEPUTECIEHOMY
npubopy, MOJIB3YIOTCSI KOMIIEHCALIMOHHBIMU TIPOBOJaMH?
3. Kak BBOmUTCS TONpaBKa Ha TEMIEepaT CBOOOJHBIX KOHIIOB
TepmonniekTpudeckue A P pPatypy A H
TEepMOIIaphbl B aBTOMATUYECKUX u IIEPEHOCHBIX
npeodpaszoBarean
MMOTEHIIMOMETPAX, MUJUIUBOJIBTMETPAX?
4. Jlns KaKux  Tepmorlap HEBO3MOYKHO IIPUMEHEHUE
KOMIIEHCAIIUOHHBIX MPOBOJOB JIJIs1 BBEACHMS IIOTIPABKU?
5. Ilpemensl u3MepeHMM CTaHIAPTHBIX TEPMOBJIEKTPHUUECKHUX
TEPMOMETPOB?
1. KakoBel 0COOEHHOCTH METOJUKU MPOBEJCHUS BTOPHUYHOTO
npudopa uck-250M?
HcnbiTanue u nosepka
2. Uto Takoe OCHOBHas | JOMOJHUTENbHAs IOTrPEITHOCTh
BTOPHYHBIX TPHUOOPOB
npudopa?
paboTaroNMX B
COMILICKTE C 3. Kakue mnorpemrHocTd HEOOXOIMMO pacCcyuTaTh A TOTO,
YTOOBI C/I€NIaTh BHIBOJ O PE3YJIbTaTaX MOBEPKU?
TEPMOIIEKTPUUECKUM
4. Jlns 4ero BBINOJHAIOT MOBEPKY MPUOOpa M YTO MOHUMAIOT MOJT
npeoOpaszoBareiaemM 0
KJIaCCOM TOYHOCTH TIprbdopa’
5. Kakue cymiecTByrOT BHJIbI TOBEPOK?
1. Kakoit  mpuHOMII  JA€WCTBUS Yy  TEPMOMETPOB
COTIPOTUBIICHUS?
2. OT d4ero 3aBUCHUT OJJIGKTPUUYECKOE COINPOTHUBIICHUE
MIPOBOTHUKA?
3. Kakue mnpeumymiectBa y MEIHOTO U Yy IUIATUHOBOTO
TepmomeTpsl .
TepMoIipeoOpa3oBarTesneil CONpOTUBICHUS?
CONPOTHUBJIEHUS
4. Kakoe 3HayeHHE NpPU U3MEPEHUH TEMIIEpaTypbl MMEET
MOKa3aTesb TEIJI0BON HHEpLUn?
5. Kakum  mapameTpoM  XxapakTepusyeTcs  YHCTOTa
Marepuana, HWAYHEro Ha HW3TOTOBJIEHUE TEPMOMETpA
CONPOTUBIICHUS?
1. Ha uém ocHOBaHO I€MCTBUE TEPMOMETPOB COMPOTUBIICHUS?
HcnbiTanue u noBepka 2. Kakue  wmarepuasibl  UCHONB3YIOT Ui HM3TOTOBIICHUS
BTOPHYHBIX TPHOOPOB TEPMOMETPOB CONPOTUBIICHUS?
paboTaronx B 3. Kakue mpubopsl NMpUMEHSIOT B KOMIUJIEKTE C TEPMOMETpaMU
KOMIUIEKTE C CONPOTHUBIICHUS?
TEpMOMETPAMHU 4. JIOoCTOMHCTBA M HEIOCTATKH HEYPABHOBEIICHHBIX MOCTOB.
COIIPOTHUBIICHUS 5. Jlns yero BBIIOJHSIOT NMOBEPKY NpUOOpa U YTO MOHUMAIOT MO
KJIACCOM TOYHOCTH Tiprbopa?
1. Kakas TemnepaTypa Ha3bIBaeTCsl SPKOCTHOM TeMIepaTypoin?
[TupomeTprl 2. Kax ompenenuts JAEHCTBUTENBHYIO TEMIEPATypy Tela, 3Has

SPKOCTHYIO TeMIeparypy?




Ilepeuenn
JIa0OpaTOpHBIX padoT

BOl'lpOCLI K 3allUTE

YcTpoicTBO MUPOMETPOB YACTUYHOTO U3JTYYEHHUS

UTto Takoe 1BeToBas Temieparypa’

Kak cmemaercs MakCMMyM  KpPUBOM  paclpeiesIeHUs
CIIEKTPAJIbHON SHEPreTUYECKON SIPKOCTU C YBEIWYEHUEM
TeMIIepaTypbl a0COIIOTHO YE€PHOTO Tena?

ok w

[IpeoGpazoBarenu
cepuu Metpan

1. Tlpunnun aeiictBus mpeodpaszoBateneii cepun Merpan?

2. Kakue cymecTByloT MogudHKay npeodpazoBaTeneil cepuu
Mertpan?

[Nopsinok npoBeneHus MoBepKU peodpazoBarTesnent?

Kaxue TEXHOJIOIMYECKHE napaMmeTpbl U3MEpPSIOTCS
npeoOpa3zoBaresiMu cepur MeTtpan?

5. IlpuHinun nelcTBrs TEH30METPUYECKOTO 1aTYHKA.

B w

1. Tlepeuncnautb METONbI U3MEPEHHUS PacXo/a.
2. V3mepeHue pacxoma METOJOM IOCTOSHHOTO Iepernaja
aBJIeHU?
Pacxomomepsr 3. U3mepeHue pacxoma METOJOM IEPEMEHHOr0 Iepenaja
naBiIeHus?
4. H3mepenue pacxoza 110 JTHHAMHUYECKOMY J1aBJICHUIO?
5. Bunpl cyxammx ycTponucTs?
1. Yro Takoe craThyeckasi XapaKTepUCTUKA 00BEKTA yIPaBICHUS?
OKCIEpUMEHTAIbHOE 2. Kakoii pexxuM cucTeMbl YIPaBJICHHUS SBISETCS YCTAHOBUBILIEMCS ?
ompeecHue 3. Ompenenenne ko3 duiirenta nepeaaun 0obexTa?
CTaTHUYECKOMN 4. Yem ommmyaercs KOIPPHUIMEHT Tepeaayd OO0BEeKTa  OT
XapaKTepUCTUKU KoddumenTa ycuienus?
00BeKTa yIpaBiIeHUs 5. Topsaok ompeneneHus: SKCIEPUMEHTAIBHBIX TOYEK CTAaTUYECKON
XapaKTePUCTHUKHU.
1. Jlate ompeneneHre AMHAMUYECKOM XapaKTEPUCTUKH OOBEKTa
DKCIepUMEHTAIIbHOE ——
OTpeIeICHHE 2. llepeuncnuTh AMHAMUYECKUE TTApaMeTPbl O0BEKTA YIPABICHUS.
JUHHAMHTCCKON 3. Harb onpenenenne Koo.
6xapaKTepHchH 4. Jlate onpenenenue To.
OPBCKTA YHPABICHIA | o JlaTtb onpenenenue 3.
1. Yro Takoe mepexoHbIN mporecc?
TepexoHbIi mporece 2. Tumbl MepexoIHBIX MPOIECCOB B CHCTEME YIIPABICHUS ?
B CHCTEME YHABJICHNS 3. Tlepeuncnute mokazaTenu KayecTBa MEPEXOAHBIX HpOLECCOB.
4. B xakoM pekuMe yIpaBJIeHHs CHUMAIOT NIEPEXO/IHbIN npoiecc?
5. Hazosure HacTpoeunsie mapametpsl [1M-perynsropa.

IIpumep BapraHTa KOHTPOJBLHOM padoThl Nel

1. HapucoBath cxemy aBTOMAaTH3alldy Il CTAOWIM3alMKA MaBJICHUS. (TI0700paTh JaTYMK
JABJICHHSI, BTOPUYHBIN TPHOOp, PETYNATOp M T.I. OOBSICHUTH HAa3HAYCHHUE BCEX DJICMCHTOB

CHUCTEMBI).




2. HapucoBaTh KpUBYIO pasroHa Mmiis 200
00BeKTa, 00J1a1aI0IIETO CIIETYIOIIUMH
napamerpamu .= 5 ¢, To = 25 ¢, u3MeHeHue e
BxoxHoro Bo3nercteua ot 30 mo 20 % xoma 120
Bara HMM. Craruueckas XapaKTepHCTHKA 3
o0bekTa umeeT cienyronuii Bua. OnpenennuTsb ° a
Ko6.

40
0

0 20 40 60 80 100
% xoga eana UM
3. I/IHTeraHBHLIﬁ 3aKOH PETYJIMPOBAHUA. Hamnmcats 3daKOH, HApUCOBATb KPUBYIO pa3roOHa.
Kakue curnanel MMOAAar0TCA Ha BXOJ PETYJIATOpA, UTO ABJIACTCA BBIXOAHBIM CHIHAJIOM. O06macTe
IIPUMCHCHUA.

IIpuMep BapraHTOB KOHTPOJILHON padoThl Ne2

Onpenenutb, rofeH npubop Kk paboTe WiIM HET, OH paboTaeT Ha Juamna3oHe X, XH
(ykazanusbl B Tabnuie). Otyer aeneHuii no npudopy, npousBoautbes yepes 10, Haunnas ¢ Xu, 10
Xg. Kntacc Tounoctu npu6opa B Tabauue. i nosnyueHus pe3ysibraTa OnpeaesnTh: aOCONOTHYIO,
OTHOCHUTEIIbHYIO U TIPHBEJIECHHYIO MOTrpemHocTH. [oCTpOUTh 3aBHUCUMOCTB ISl OTIpENeICeHUs
BapualuKi. OKCIIEPUMEHTAIbHbIE IOBEpSAE€Mble TOYKM HA3HAYUTh CAMOCTOSITENIBHO  TaKuM
00pa3oM, 4TOOBI B BBIBOJIE 3HAUMIIOCK: MPHOOP COOTBETCTBYET KJIACCY TOYHOCTH.

Ba Kiacc

pHAHT H B TOYHOCTH

1 0,5
10| O

2 1,0
201 O

3 15
0

4 2

0 0

5 0,5
0 0

IIpumep BapuaHTOB HHAUBHUAYAJIBHBIX 32JaHUH

3ananme 1. Pacuer Kk03(p(UIIMEHTOB CTAaTHUYECKOW XapaKTEPUCTUKU OOBEKTa YIpaBICHUS
METOJOM HAaUMEHBIINX KBaAPaToB. Y(X)=a+bX - ypaBHEHHE JTMHUU PETPECCHH.

Cucrema ypaBHEHU# 17151 pacueTa K03 (UIIMEHTOB YPAaBHEHHS JTMHUU PErPECCHH:

n n
ZYi :na+ble

i=1 i=1
n n n 2
2 XX =2y X + by X;
i=1 i=1 i=1
[Toctpouts Tpaduk cTaTUYECKOW XapaKTEPUCTHUKU, TJ€ TOYKAMU I[IOKa3aTh
JKCIIEPUMEHTAJIBHBIE 3HAYEHUS, & JJUHUEHN — PACUETHYIO JIMHUIO PETPECCUH.
DKCIIepUMEHTAIbHBIC TAHHbBIE

X.ITa DKcIl.
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

3aganue 2. OnpeneneHue JUHAMUYECKHUX ITapaMeTPOB 00bEKTA YIPaBJIEHUS 110 KPUBOM pa3roHa.
Bapuantsl 3aganuii:

—
300 e

200 ]

100 e

0

[laBneHue, H/M"2

0 10 20 30 40 50 60 70
Bpemsa, c

0,1
0,075
0,05
0,025 -

o-/

0 04 08 1,2 1,6 2 2.4
Bpewmsa, c

Pacxog, m"3/c

3aganue 3. Hanucatp pedepar Ha 3aJaHHYIO TEMY, UCHOJb3Ys pa3iHMYHble UCTOYHUKHU
uHpOpMaLUY.
Ilpumepvr mem pepepamos

1. H3smeputenbHble HHPOPMALMOHHBIE CUCTEMBI

2. Croco0sbI peacTaBiIeHUsT HHPOPMALIUU

3. KomnbroTepHble TEXHOIOTHH, UCIIONB3YEeMbIE ITPU MOUCKE HHPOPMALIUU

4. HudopmanmoHHbIE TEXHOJIOTHH, UCIIOJIb3yEeMbIe ITPH MOUCKEe NHPOPMAITTH

5. Metoauku nmoucka u 00paboTKy HHPOPMAIUK U3 Pa3TMYHBIX UCTOYHUKOB

6. IlpencraBnenue uapopmaiu B TpedyemMom dopmare

7. Ananu3 uHGOpPMaLUU U3 Pa3IMYHBIX HCTOYHUKOB

8. CeTteBble TEXHOIOTHH ITPU cOOpe HHPOPMAITUU

9. Vmnpasnenue npoueccoM HarpeBa metamia B AIIK ¢ yueTom Tekymiero remmnepaTypHOro
COCTOSIHUSI METaJlIa.

10. ABTomaTH3anus mpolecca BaKyyMHPOBAHUS CTalld B YCTAHOBKE IMOPLUOHHOIO THIIA,
0COOEHHOCTH Tpoliecca.

11. YopaBrnenue mponeccoM JTO3UPOBAHMS  CHIIYYMX [IMXTOBBIX MAaTE€pHajOB MpHU
COCTAaBJICHUU IIUXTHI JIsl arJloMepaluu.

12. ®ynknuoHanpHas  cXeMa  Ipolecca BaKyyMHpPOBaHHMS  CTald B YCTaHOBKE

HUPKYISIUOHHOT0 TUIa. Oco0eHHOCTH PabOThl OTJEIBHBIX KOHTYPOB YIIPABIICHUS.



13. Ontumusanus paboThl yCTAHOBKU ITUPKYISIIMOHHOTO THIA ITyTEM YIIPABICHUS PACX0JIOM
TPAHCTIOPTUPYIOLIETO ra3a ¢ LeNbl0 00eCneuYeHNns MaKCUMAaJIbHOM MPOU3BOAUTEILHOCTH
YCTaHOBKH.

14. OcobGenHocTr pabOThl KOHTYPOB PETYJIMPOBAHMS YPOBHS METalllla B KPHCTAILIU3ATOPE
MHJI3 u TennoBoro pexnuMa KpucTauIn3aTopa.

ABTOMAaTH3aIMsl TEIJIOBOTO M TEXHOJOTHYECKOTO peXMma paziuBku ctamu Ha MHJI3.
@DyHKIIMOHAIbHAS CXeMa U 0COOEHHOCTH pabOThl KOHTYPOB YIPaBIICHUS

prwepbl 60NpOCO6 HA IK3IAMEH Nno ()I/ICI/}I/H’ZJZMHE

asrONOE

1S

© oo~

11.

12.
13.
14.

15.
16.
17.
18.

Nudopmarnus. Onpenenenne. CurHaibl U TaHHBIC,

NudopmaTuka u KHOSpHETUKA OTPECIICHUS U 00J1aCTh ACSITEIbHOCTH;

[TpenMeT MHPOPMATHKU U OCHOBHBIE HAPABICHUS Pa3BUTHS;

YrpaBiieHrue U aBTOMAaTU3UPOBaHHAS HH(DOPMAIIMOHHAS CHCTEMa, BUIBI TAKUX CUCTEM;
YpoBHM  aBTOMATH3UPOBAHHOW  HMH(GOPMAIIMOHHOW CHCTEMBlI  IPOMBIIIICHHOTO
MIPEIPUSTHS;

NudopmarmonHsie TeXHOJIOTHH cOOpa M 0OpaOOTKM TMEPBHYHON TEXHOJOTHUECKOU
unpopmanuu, ACY, ACYTII, ¢y ACYTII,

TpaauIMOHHBIN U CTPYKTYPUPOBAHHBIN (CUCTEMHBIN) moaxo1 kK nmoctpoennto AYCTII;
[IpoGnema pacnpeneneHHOTro coopa JaHHBIX;

[TpombIlIIeHHBIE CETH, TPUYUHBI UX BOSHUKHOBEHUS U CTAHAAPTHI;

. OTKpBITBIG " 3aKPBITHIC CUCTCMBI, OTKPBITHIC MAaruCTpaJbHO-MOAYJIbHBIC CUCTCMbI U UX

CTPYKTYypa,

Vopasnsomas OBM, ocoO0eHHOCTH HCIOJIB30BaHUS M OTIMYUSA OT IE€PCOHAIBHBIX
OBM;

UT nepenaun nanueix, cereBbie TexHonoruu; UT xpanenus nanueix, CYB]l, OCHOBBHI;
Yucnoas, HeuucioBasi 00paboTKa JaHHBIX, paboTa B peKUME peaJbHOr0 BPEMEHHU;

WUT ob6pabotku TekctoBoit mHpopmanuu, UT obOpaborkm mHDOpMaIuu TaOIMIHOTO
TUMAa (TEeKCTOBbIE U TAOIUYHBIE TPOIIECCOPHI);

Koprioparusabie HH)OPMAIIMOHHBIE CUCTEMBI, 00JIACTh IPUMEHEHUS ¥ UCIIOJIb30BAHUS;
OCHOBHbIE IPUHILIMIBI U MTOJIOKEHUS MeTogosoru MRP;

OCHOBHBIE IPUHIIMIIBI U TIOJIOKEHUST MeTogoiorun MRP 11;

OcHoBHbIe TpUHLMIBI U TTosoxkeHus: Merogosorun ERP u ERP 1I;

19. Menxkue (n0kanbHbIe), cpeanne U kpynHaeie KUC;
20. ®uHaHCOBO-YIPABICHYECKUE U IPOU3BOICTBEHHbBIE KOPIIOPATHUBHbBIE CUCTEMbI



Ipuioxenune 2
OueHouHbIe CPeACTBA I POBeIeHNUS MPOMEKYTOUYHOM aTTeCTANNH

a) Il1anupyemblie pe3yJabTaThl 00YYEHHsI H OLIEHOYHbIE CPEACTBA /151 MPOBEAEHHUs MPOME;KYTOUHON ATTECTAMM:
CTpyKTypHBIi
JJIEMEHT [TnanupyeMble pe3yiIbTaThl 00yIEeHUS O1eHOYHBIE CpeICTBA
KOMIIETEHIHH

ITK-10: cioCOOHOCTHIO OCYIIECTBIATh U KOPPEKTUPOBATH TEXHOJIOTHUECKHE POLECCHl B METAIIYPIMH M MaTepHanoo0paboTke c

3HaTh NIPUHIKIIBL IPOEKTHPOBaHKs 1 (yHkuuonuposanus | [lepeyeHsb BOIIPOCOB
THTIOBBIX CHCTCM aBTOMATHSALNN 1 YIIPABJICHH, —OCHOBBI ~ aBTOMATHYECKOTO  yIpaBlicHHsS,  (YHKIHOHUPOBAHHI U
CHOCOOBI OIICHKA 3P PEKTUBHOCTH

IPOEKTHPOBAHMS CUCTEM ABTOMATHUKH.

q)yHKI_[I/IOHPIpOBaHI/Iﬂ CUCTEM aBTOMaTu3anuun .
TEXHONOTMYECKHMH ~ MPOIECCAMH  TONydeHHS | —Merozp! pacuéra cucrem aBTOMATH3ALMM.
00paboTKH METaJLIOB; —OyHKIIMU CUCTEM aBTOMATH3AIUH
METOAbI  pacydeTra CUCTEM  aBTOMATU3aluu U —IIpumensieMbie CpeCTBA U3MEPEHUS U KOHTPOJIS
YHpaBJICHUA, —HWHTeIeKTya bHBIE CHCTEMBI TS YIIPABIICHUS
CTpYKTYpY ¥  (YHKIUH  THIIOBBIX  CPEICTB T
ABTOMATH3ALIN, TEXHIYIECKUE CPEICTEA H3MEpeHHS CHJEHIMU U JUHAMUKA PA3BUTUS CHCTEM aBTOMATHKH
1 KOHTPOJIA;
TEXHUYCCKUC BO3MOXHOCTHU COBPEMECHHBIX
HUHTCJJICKTYaJIbHBIX CUCTEM ABTOMATUYECKOH
OIITUMU3AIN U praBHeHHﬂ TCXHOJIOTUYCCKUMHU
napaMeTpaMu MMpoOMU3BOJCTBEHHBIX IMTPOLUCCCOB.

VYMmeTns HCIIOJIb30BATH  COBPCMCHHBIC I/IH(I)OpMaL[I/IOHHBIe Hpa,{muqec,{ue 3AHSAMUAS
TCXHOIIOTHI U COBCPLICHCTBOBAHMA TIPOLECCOB —W3ydeHus CTPYKTyphl CHUCTEMBI aBTOMATU3MPOBAHHOIO yIPABIECHUS
yIIpaBIICHUSI 0OBEKTAMH; CO371aBaTh u
AHAJIM3UPOBATHL MATEMATUYCCKNE MOACIN MTPOLECCOB HpOKaTHBIM CTaHOM.
U OOBEKTOB YIpaBJICHHUS, IPOBOAUTH CHHTE3 U —Cozmanue Ha OCHOBC TEXHOJIOIMH IIPOCKTAa CUCTCMbL
aHaJIn3 CUCTEM aBTOMAaTHU3allMUd TCEXHOJIOI'MYCCKUX aBTOMaTI/I3I/IpOBaHHOrO praBHeHI/Iﬂ
MPOLECCOB H MPOHM3BOZICTE; POPMYINPOBATS LETH 1 —MaremaTrueckoe 00ecrieueHue CUCTEM aBTOMATU3ALMH
Tpe60BaHI/I$[, OpEeaABbIABIISICMbIC K

ABTOMATHU3UPOBAHHBIM  CHCTEMaM  YIpaBJCHHS
TEXHOJIOTHYCCKUMH  MPOLECCaMU  HONYYCHHS U
00paboTKK METAIJIOB; yMETh aHAJIM3UPOBATh PadboTy
CHCTEM aBTOMATH3aliH U YIIPABJICHHUSL.

Bnanets paboThI c TEXHUYECKUMH CpezicTBaMu 3adanua na peuwieHue 3a0ay u3 nPogheccuOHANbHOU 001acmU, KOMNJIEKCHble
aBTOMATU3alluU; YIPABJICHUSA TEXHOJOTNYCCKUMU 3a0aHu}l'

mpoleccaMy TMOJIydeHUsT B 00pabOTKH MeTalioB;
ONCHKA  APQPEKTHBHOCTH  (DYHKIIMOHHUPOBAHUI
CHCTEM aBTOMATH3alINH. BapHaHTaM)

—CHpoekTupoBaTh CUCTEMY aBTOMAaTH3allMM MPOKAaTHOro craHa (1o




0) Ilopsinox nmpoBeneHMsI MPOMEKYTOYHON ATTECTAIMU, IOKA3AaTEJU U KPUTEPUN OLlEHUBAHUSA
Jis mosmydeHust JoMmycKa K 9K3aMeHY 10 00y4JaloIIMICs TOJDKEeH 3allIUTUTh PA0OTHI M YCIICITHO HATUCATh KOHTPOJIbHYIO paboTy, 001a1aTh 3HAHUS MU 110
BCEM BOINPOCAM K 3a4ETy.
Kpurepun onenkmu:
Kputepuu onieHkH (B COOTBETCTBUU C POPMUPYEMBIMUA KOMIETEHIMSIMU U TUIAHUPYEMBIMU PE3yIbTaTaMU 00YUYEHHUS):
Ha OIICHKY «OTJIMYHO» — CTY/ICHT JIOJKEH TI0Ka3aTh BBICOKMI YPOBEHb 3HAHUN HE TOJIBKO Ha YPOBHE BOCIIPOM3BEICHHS U 00BSICHEHUSI HH(pOpMaIIuK, HO
Y UHTEIJICKTyaJbHbIe HaBBIKU PEIICHUs MPOOJIeM U 3aja4, HaX0XK/IeHUsI YHUKAIIbHBIX OTBETOB K MPOOJieMaM, OLIEHKH M BBIHECEHUS KPUTHUECKUX
CYXIIEHUI1; TIPOJIEMOHCTPUPOBATh 3HAHHE W MMOHMMAaHUE 3aKOHOB JMCUUIUIMHBI, YMEHHE ONEPHPOBATH STHMHU 3HAHUSAMHU B MPOGECCHOHATEHON
NEeATEIbHOCTH;
Ha OLEHKY «XOpPONIO» — CTYISHT JOJDKCH II0Ka3aTh 3HAHUS HE TOJBKO HA YpPOBHE BOCHPOM3BEACHUS W OOBSICHEHHS HWHPOpPMALWHU, HO U
MHTEJJICKTYalbHbIe HABBIKU PELICHUS MPoOIeM U 3a/1a4, HAXOKICHHs YHUKAIbHBIX OTBETOB K MpobemMam;
Ha OLIEHKY «yA0BJIETBOPUTEIbHO» — CTY/ICHT JI0JKEH MOKa3aTh 3HAHHsI HA YPOBHE BOCIIPOM3BEIEHUS U 00bICHEHNS NHPOPMALIUH, HHTEIJIEKTyaJIbHbIE
HAaBBIKM PELIECHUsS IPOCTHIX 3a/1aY;
Ha OLICHKY «HeY/I0BJIeTBOPHUTEIbHO0Y» — CTYICHT HE MOKET IT0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOM3BEACHUS U 00O BSICHEHUSI MH(POPMAIINU, HE MOXET IT0Ka3aTh

HUHTCJUICKTYAJIbHBIC HABBIKH PCIICHUSA MPOCTHIX 3a4a4.



