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1 Ilesin ocBOEHMS AMCUMILINHBI (MOXYJISA)

HenssMu oOCBOEHUS AUCHUIUIMHBI «ABTOMATH3AIMS METALTYPrUYECKUX IPOLIECCOBY»
SBIIAIOTCS: M3yY€HUE MPHUHIMIIOB MOCTPOCHHS U AIKCIUTyaTallil WH(GOPMAIMOHHBIX CHCTEM B
TEXHOJIOTHYECKUX MpOIecCaX B METAJUTypTHH; OCHOB TEOPHUU ABTOMATHYECKOTO YIPABIICHUS
METATypruueCKUMH TMPOLECCaMH; MPUHIUIIOB XpaHEHUS U OOpabOTKH, aHaIu3a U CHHTE3a
IIPOU3BOJICTBEHHO-TEXHUYECKON HH(POPMAIIHH.

2 MecTo AuCHMILIMHBI (MOYJISA) B CTPYKTYpPe 00pa30BaTe/IbHOM NPOrpaMMBbl

JucuuruimHa ABTOMATH3AIMS METALTYPTHYECKUX MPOIIECCOB BXOAMT B YACTh Y4€OHOTO
wiaHa (GOpMHPYEMYI0 YYacTHHUKaMH 00pa3oBaTelbHBIX OTHOLIEHHH 00pa30BaTesbHOM
[IPOrPaMMBl.

Jnsg  u3ydeHus  JUCLUIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIAJECHUS),
chOopMHPOBAHHBIC B PE3YJIbTATE U3YUCHHS TUCIUILTNH/ IPAKTHK:

D1eKTpo0OOpyI0BaHNE METAILITYPrUYECKUX [IEXOB

dusuka

Mertpodsorus, cranaapTH3anus 1 cepTuduxanus

BBenenue B HanpaBiieHue

3HaHus (yMEHMs, BJIaJICHUS), TOJIyYEHHbIE IPU U3YYEHUH JaHHON AMCLUILIMHBI OyIyT
HEO0XOAUMBI JUIsl U3yUEHUSI IUCLUTIIIUH/TIPAKTHK:

[IpousBocTBEHHAs - TEXHOJIOTHYECKas! (IPOEKTHO-TEXHOJIOTMUECKas) IPaKTUKa

OKcIulyaTanus JOMEHHBIX Iedyeit

MeToab! ONTUMH3ALMY B METAJUTypIUU

[TonroToBka K mporneaype 3Tl ¥ 3alUTa BEITYCKHOW KBATH()UKATMOHHOW pabOTHI

MeToab! KOHTPOJIsI JOMEHHOTI'0 IIpoliecca

3 Komnerenuumn o0y4ammerocsi, popmupyemMbie B pe3y/ibTaTe 0CBOCHHUS

AMCUMILIMHBI (MOAYJISA) U INIAHUPYeMbIe pe3yJibTaThl 00y4YeHUs1

B pesynbraTte ocBO€HUS AMCUMILUIMHBI (MOIYJsl) «ABTOMATHU3ALUs METAUIypPTrUYeCKUX
IIPOLIECCOBY 00YYaIOLIUICs 10JIKEH 00J1a1aTh CIIEYIOIUMHI KOMIIETCHIIUAMU:

Kon nanukaTtopa WNHaukaTop 1OCTHKEHUS KOMIIETECHITUN

[1K-4 CnocoOeH BBINONHATH 33/la4d 1O OIEHKE CBHIPhS U METALTYPTUYECKOH MPOAYKIUH,
KOPPEKTUPOBATh ¥ KOHTPOIUPOBATH IPOU3BOACTBEHHBIHN ITPOLIECC

[1K-4.1 OLleHUBaeT ChIpbe UM METALTYPTUYECKYIO MPOIYKIHIO, KOPPEKTUPYET U
KOHTPOJIUPYET MPOU3BOIACTBEHHBIN MpPOIECC ¢ OOOCHOBAaHUEM MPHUHSITHIX
TEXHOJOTHYECKHUX U TEXHUUYECKHX MEP




4. CTpyKTypa, 00BEM M COlepKaHNe TUCHHUILINHBI (MOIYJIA)
OO01mmast TPy I0eMKOCTh TUCIUTUIMHBI COCTABIISACT 3 3a4eTHBIX equHuIl 108 akas. 9acoB, B TOM YHUCIIE:
— KOHTaKTHas padora — 6,4 akaj. 4acoB:

— ayauTOpHas — 6 aKkaJl. 4acoB;

— BHeayutopHas — 0,4 akaJ. 4acosB;
— caMmocTosiTenpHas padboTta — 97,7 akaj. 4acos;

— B (hopMe mpakTuyeckoit moaroroBku — 0 akaj. gyac;

— MOJTOTOBKA K 3auéTy — 3,9 akaj. yac

CDopMa aTTeCTalluu - 3a4€CT

AynutopHas 3 s
KOHTaKTHas paboTa E = ®DopMma TeKyILEro
Paszen/ Tema é (B axan. yacax) a EE Bun 3 KOHTPOJIS Ko
3 © | camocrosTensHOl | ycmeBaeMOCTH H
JCIUTUTAHBI e £ = ., | KOMIIETeHIIN
g £ paboThI HPOMEXKYTOYHOI
Tlek. mab. | mpakT. == aTTecTamuu
3aH. 3aH. | O &
1. Texuuyeckue cpexacra cOopa,
00paboTku 1 nepenayn nHGopMauu
1.1  OcHOBHBIE TmTOHATUSA 0O CaMocTosATeNbHOE [K-4.1
nH(OPMALMOHHO-U3MEPUTETBHBIX 10 |u3ydeHue yueOHOH| VYCTHBII onpoc '
CHCTEMaX. JIUTEPATYPHI
1.2 Mertponorudyeckoe CamocrosarenbHoe | YCTHBII onpoc [K-4.1
00eCleUyeHuEe  TEXHOJIOTHUECKUX 0,5 10 |u3ydeHue yueOHOH KonrponbHas '
H3MEPEHHIA. JUTEPATYPHI pabota
3
CamocrosTespHOe
u3ydeHue yueOHoH
1.3 Metogst ©  cpexacTBa TUTEPaTypHI, TectupoBanme [K-4.1
HU3MEpEHUS NapaMeTpoB 1 12 MOJATOTOBKA K JlaGopaTopHsie ’
TEXHOJIOTHYECKOTO TpolLecca. BBIITOJTHEHHIO paboTHI
71a00paTOPHBIX
pabor
Uroro no pazaeny 0,5 1 32
2. OcHOBBI aBTOMAaTHYECKOTO
yIIpaBJIeHUS TEXHOJOTHYCCKUMHU
poLeCCaMu
2.1 Knaccudukanus U BUabl CamocTosTenbHOE [K-4.1
CHCTEM aBTOMAaTHYECKOTO 0,5 10 |u3yuenue yueOHoii| TecrtupoBaHue ’
YIIpaBJICHHUS. JIMTEPaTypHI
CamocrosTespHOoe
3 u3ydeHue yueOHoi
2.2 CucremMbl aBTOMAaTHYECKOTO TUTEPaTypHI, VYerHbiid onpoc [K-4.1
perylIHpOBaHMUsI C  TUIOBBIMH 2 14 MOJTOTOBKA K JlaGopatopHsie ’
perymnsTopamMu. BBIIIOJTHEHHIO paboTHI
71a00paTOPHBIX
pabor




CamocrosTenbHOE
u3ydeHue yueOHoH

2.3 CgoiicTBa cucTeM JIUTEPaTypBHI, JlaGopatopHsie [K-4.1
aBTOMATHYECKOTO 14 MOATOTOBKA K pab6oTsi [IpoBepka ’
PEryIupoBaHUsL. BBIIIOJTHEHHIO WH]I. 3aJaHuH
71a00paTOPHBIX
pabor
Uroro no pazaeny 0,5 38
3. ABroMaTH3alMs TEXHOJOTHYECKUX
IPOLIECCOB
CamMocTosiTenbHOe

3.1 OCOOEHHOCTH TMOCTPOCHUS H 1 77 | usyuenne vaeomoii|  Tectuposamme T1K-4.1
Gyuxun ACY TIL ’ Y 1 P

JUTEPATYPHI
3.2 ABTOMaTH3aLMA CamMocToITEIbHO0E VeIt onpoc [K-4.1
arJIoMeparuoHHOTO 10 |u3yuenue yueOHoii| IIpoBepka uHz. ’
MIPOM3BOJICTBA. JUTEPATyPHI 3aaHui

CamocTosiTenbHOe VeIt onpoc
33 ABTOMaTH3aLMA - P T1IK-4.1
10 [u3yuenue yueOHolt| IIpoBepka unp.

METaJUTypPTUYECKHX MPOLIECCOB .

JIUTEPATyPHI 3aaHui
Uroro mo pazneny 27,7
Uroro 3a cemectp 2 97,7 3auéT
HTtoro mo JUCHUILIMHE 2 97,7 3a4er




5 Ob6pa3oBarte/ibHbIE TEXHOJIOTUH

Jns peanm3anuy MpeIyCMOTPEHHBIX BUIOB y4eOHOH pabOThl B KadecTBe 0Opa3oBaTEIbHBIX
TEXHOJOTMIl B MpEenojaBaHWU JUCUMIUIMHBI «ABTOMAaTH3allUg METAJUTyPrUU4eCKUX IPOLECCOB»
UCIOJIB3YIOTCS:

TpaguunonHsie 00pa3oBaTeNbHbIE TEXHOJIOTUN — WH()OPMAIIMOHHAS JIEKIHS (BBOJHYIO JICKIIUIO,
IZIe JAeT IEpBOE IPEACTaBICHHE O MPEIMETE M 3HAKOMCTBO CTYJEHTOB C HA3HAUYE€HHEM M 3aJadyaMu
Kypca); JIEKIMM — KOHCYJbTalluu, H3JI0)KEHHE HOBOIO MaTepuayia COINPOBOXKAAETCA IOCTaHOBKOM
BOIPOCOB U JUCKYCCHEH B MOMCKAaxX OTBETOB HA 3TH BOIPOCHI; JIAOOpaTOpHbIe paboThl; MPAKTUYECKHE
3aHATUS.

TexHonoruu npobseMHOro o0ydeHus — NpoOIeMHBbIE JEKIUU SBISETCS Pe3yIbTaTOM YCBOEHUS
MOJyYeHHON WH(OPMALUU MOCPEICTBOM ITIOCTAHOBKM IPOOJIEMHOTO BONpPOCa M TOWCKA IyTE€H €ro
peleHust; 1adopaTopHble paboThl ¢ UCIOJIB30BaHUEM MPOOIEMHOro 00yyeHHe, KOTOPOE 3aKJII0YaeTCs B
CTUMYJIMPOBAaHUU CTYJEHTOB K CAMOCTOSITEIbHOM <«100bI4€» 3HAaHUM, HEOOXOIMMBIX MJI PELICHUS
KOHKPETHOM! MPO06JIEeMBI.

HNupopmManimoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTENIbHBIE TEXHOJOTHH — B XOJ€ IMPOBEACHUS
JEKUMOHHBIX 3aHATHH INpeLyCMaTpUBAacTCs MCIIOIb30BAHME JJIEKTPOHHOIO JIEMOHCTPALMOHHOIO
MaTtepuana (JeKUUMU-BU3yalM3alluK), HCIoNb30oBaHUEe MHTEpHET pecypcoB Ml NPOMEKYTOUHBIX
aTTecTaluii U IPOBEPKHU OCTATOYHBIX 3HAHUI

JIeKIIMOHHBIN MaTepHrall 3aKpeIuIsIieTcsl B X0/1e Ja00paTOPHBIX paboT, HA KOTOPHIX BBIMOIHIIOTCS
I'PYNIIOBBIE WM UHAUBUYAJIbHBIE 3aJaHUs 110 IPOHACHHOM TEME.

CamocrosiTenpHas paboTa CTUMYIIHPYET CTYACHTOB K CAMOCTOSTEIBHON MpopaboTKe B mporecce
BBINOJIHEHUS] KOHTPOJIBHBIX PAa0OT M MHAMBUAYAJIbHBIX 3aJaHUM, a Takke B Ipolecce MOArOTOBKU K
YCTHOMY OIIPOCY, TECTUPOBAHHUIO U UTOTOBOM aTTECTALUN.

B xozne npoBeneHus TEKIMOHHBIX 3aHATUH ITPEyCMaTpUBAETC:

- HCHOJB30BAHME  DJIEKTPOHHOIO  JIEMOHCTPAallMOHHOIO MaTepuaja II0 COBPEMEHHOU
U3MEPUTEIILHON TEXHHUKE;

- UCII0JIb30BaHUE AIEKTPOHHBIX YUEOHUKOB 10 OTJEIbHBIM TEMaM 3aHITHIA;

- aKTUBHBIC U MHTEPAaKTUBHbIE (OpPMbI OOyUYEHMs: BapUaTHUBHBIA ONPOC, JUCKYCCHUH, YCTHBIN
OIIPOC, KOHTPOJIbHAsE pab0Ta, TECTOBBIN OMPOC, MHIUBUAyabHAS «3aIUTa» 1a00paTOPHBIX padoT u T.1I.

6 YueOHO-MeTOIMYeCKOE 0O0ecTieueHHe CAMOCTOSITeIbHOM padoThl 00y4aromuxcs
[IpencrasneHo B npuioxeHu 1.

7 OueHo4HbIe CPeACTBA AJIS IPOBEIeHUs IPOMEKYTOYHOM aTTeCTAluu
[IpencraBieHbl B IPUITOKEHUH 2.

8 YueOHo-MeTOAMYecKOe M MHGOPMAITMOHHOE 00ecnevyeHHe JUCITUIIMHBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. CoBpeMeHHbIe CUCTEMBI aBTOMATU3AIIUY | yIIpaBjieHus : yaeobHoe nocodue / C. M. Annpees, E.
C. Ps6uukosa, E. FO. Myxuna, T. I'. Cyxonocosa ; MI'TVY. - Marautoropck : MI'TY, 2015. - 1 anexTpoH.
OIIT. JTUCK (CD-ROM). - 3ar. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/1123963/71.pdf
&view=true  (mara oOpamenus: 18.09.2022). - MakpooOwekT. - TekcT : 3meKkTpoHHbIH. - CBeneHus
noctynHsl Takke Ha CD-ROM

2. Tpouenko, B.B. CucreMsl yrpaBiaeHHs TEXHOJIOTHUYSCKUMH MPOIIECCaMU ¥ MH(GOPMAIMOHHBIE
TEXHOJIOTUH: yueOHoe mocobue Ans akagemuueckoro OakamaBpuara / B.B. Tpouenko, B.K. ®enopos,
AN. 3abynckuii, B.B. KomenmganroB. - MockBa: WznmatensctBo HOpaiit, 2019. - 136¢. - ISBN
978-5-534-09938-6 - Tekct : 3JIEKTPOHHBIN. - URL:
https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-tehnologii-4
38994#page/1 (mara obpamenus: 18.09.2022).



https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/1123963/71.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/1123963/71.pdf&view=true
https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-tehnologii-438994#page/1
https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-tehnologii-438994#page/1

0) JlonmostHuTEIbHAS JIUTEPATYpA:

1. bounapesa, A. P. UHpopManmoHHbIe TEXHOJIOTHH B METALTYPTUU: yaeOHOe mocodue /
A. P. borunapesa, B. B. I'pebennukona, E. C. Pa6unkosa ; MI'TVY. - Maraurtoropck, 2014. - 191
C. : WL, cxeMbl, Tab1. - ISBN 978-5-9967-0438-5. — TekcT: HEmocpeacTBEHHbIH (9 7K3.)

2. Metpomnorus. Teopus uamepeHuii: yaeOHUK JIJIs aKaJIeMUYECKOTo OakanaBpuaTa / moj
obmr. pepakueit T.M. MyparmkuHoi. - 2-e u3., ucnp. u joir. - Mocksa: M3narensctBo FOpaiiT,

2019. - 167c. — ISBN 978-5-534-07295-2. - Tekcr : »snekrtpoHHsld. - URL:
https://urait.ru/viewer/metrologiya-teoriya-izmereniy-434719#page/1 (mata oOparmieHus:
18.09.2022).

3. Knenukos, B. B. ABroMaTu3arusi mponu3BOACTBEHHBIX MPOIECCOB : yueO. mocodue /
B.B. Knenukos, H.M. Cynrtan-3azne, A.I'. Cxuptiianze. — Mocksa : UHOPA-M, 2018. — 208 c.
— (Beicmiee oOpaszoBanme: bakamaBpuar). — www.dx.doi.org/10.12737/18466. - ISBN
978-5-16-011109-4. - Texkcr : anektponHsld. - URL: - https://znanium.com/read?id=302903
(mara oOpamenus: 18.09.2022). — Pexxum qoctyna: mo moJucke.

4. VBanoB, A. A. ABTOMaTu3alus TEXHOJIOTUYECKUX IPOILECCOB U IMPOU3BOJICTB :
yuebHoe nocobue / A.A. VIBaHOB. — 2-€ u31., uctp. u nor. — Mocksa : DOPYM : UHOPA-M,
2020. — 224 c. — (Cpennee npodeccuonanbHoe oopazosanue). - ISBN 978-5-00091-535-6. -
Tekct : snexrponHbiii. - URL: https://znanium.com/read?id=362810 (mata oOpamieHus:
18.09.2020). — Pesxum mocTyna: mo moArmcke.

5. MyxuHa, E. IO. IIpoekTupoBanue aBTOMaTU3UPOBAHHBIX CUCTEM: KOHCHEKT JIEKLIUH :
yuebHoe nocobue / E. FO. Myxuna ; MI'TY. - Marautoropck : MI'TY, 2014. - 1 s51eKTpoH. omnT.
TTUCK (CD-ROM). - 3ar. C TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?7name=1154.pdf&show=dcatalogues/1/112
1181/1154.pdf&view=true (mara oOpamenus: 18.09.2022). - MakpooObekT. - Tekcrt :
31EeKTPOHHBIN. - CBelleHus JoCcTynHbI Takke Ha CD-ROM.

6. llumogr, O. B. TexHuueckne cpeicTBa aBTOMATHU3AIMH W YIPABJICHHS : ydeOHOE
nocobue / O.B. IIumoB. — MockBa : UHOPA-M, 2020. — 396 c. + [lon. marepuasl
[Onextponnbiii  pecypc]. — (Cpemnee mnpodeccuonanpHoe oOpa3oBanue). - ISBN
978-5-16-015283-7. - Texkcr : anekrponubii. - URL: - https://znanium.com/read?id=359601
(mara oOpamenus: 18.09.2022). — Pexxum qoctyna: mo moJnucke.

7. Aupapees, C. M. IIpuHIUIIBI TOCTPOEHUS M OPTaHU3AIMH KOMILJIEKCOB TEXHUYECKUX
CPEICTB B CHCTEMax aBTOMaTW4eckoro ympasieHus. Kypc nekmuii : yaeOHnoe mocobue / C. M.
Anppees. - Maruutoropck : MI'TY, 2013. - 1 anektpon. ont. auck (CD-ROM). - 3arn. ¢ tutyi.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=920.pdf&show=dcatalogues/1/1118
913/920.pdf&view=true (mara oOpamenus: 18.09.2022). - MakpooObekT. - Tekcr
31EeKTPOHHBIN. - CBelleHus J0CcTynHbI Takke Ha CD-ROM.

8. Ilapcynkun, b. H. ABromaTu3zanusi TEXHOJOTMYECKHX IMPOLIECCOB U IPOU3BOJICTB.
[Ipou3BOACTBO CTalli B MapTEHOBCKMX II€4ax, ABYXBAaHHBIX arperatax M KHUCIOPOIHBIX
KoHBepTepax : yueOnoe mocodbue / b. H. Ilapcynkun, T. I'. CyxoHocoBa, A. P. bonmapesa ;
MI'TY. - Marautoropck : MITY, 2016. - 264 c¢. : wun, T1aban. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/113
4463/2913 .pdf&view=true (mara oOpamenus: 18.09.2022). - MakpooObekT. - Tekcrt :
3JIEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

9. Ilapcynkun, b. H. ABromaTtu3aiusi TeXHOJOTHYECKHX MPOIECCOB M MPOU3BOJICTB B
MeTtayutypru# : yaeoHnoe nocooue / b. H. Ilapcynkun, C. M. Anapees, E. C. PsOunkosa ; o pen.
b. H. Ilapcynkuna ; MI'TY, [kad. [TIKuCVY]. - Maraurtoropck, 2011. - 151 c. : un., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087
745/482 .pdf&view=true (mara oOpamenus: 18.09.2022). - MakpooObsekT. - Tekcr
3JIEKTPOHHBIN. - UMeeTcs



https://urait.ru/viewer/metrologiya-teoriya-izmereniy-434719#page/1
https://znanium.com/read?id=302903
https://znanium.com/read?id=362810
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121181/1154.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121181/1154.pdf&view=true
https://znanium.com/read?id=359601
https://magtu.informsystema.ru/uploader/fileUpload?name=920.pdf&show=dcatalogues/1/1118913/920.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=920.pdf&show=dcatalogues/1/1118913/920.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134463/2913.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134463/2913.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/482.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/482.pdf&view=true

MeYaTHBII aHAJIOT.

10. [lapcynkun, b. H. ABTOMaTu3anus u onTuMu3anus yrpaBieHHs TEIUIOBBIM PEKUMOM
paboThl O110Ka BO3AyXOHArpeBaTeleil 1oMeHHoM neun : yueOHoe nocodue / b. H. ITapcynkun, C.
M. Anapees, M. 0. Ps6unko ; MI'TY, [kad. [IKuCVY] . - Marauroropck, 2009. - 148 c. : uin.,
rpad., CXEMBI, TalJI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=269.pdf&show=dcatalogues/1/10608
96/269.pdf&view=true (mara oOpamenus: 18.09.2022). - MakpooOobekT. - Tekcr
3JIEKTPOHHBIN. - IMeeTCsl meyaTHBIN aHaJIor.

11. Ilapcynkun, b. H. ABromaruzamuss ¥ ONTUMH3ALUs YIPaBICHHS MPOIIECCOM
BBIIJIABKM YyTyHa B JIOMEHHBIX Ie4ax : yueOonoe nmocobue / b. H. [Tapcynkun, C. M. Aunpees, T.
I'. Cyxonocosa ; MI'TY. - Marautoropck : MI'TVY, 2018. - 215 c. : un., Tadmn., cxemsl, rpad.,
auarp., HOMOTP., 3CKHU3BI. - ISBN 978-5-9967-1208-3. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3635.pdf&show=dcatalogues/1/1524
803/3635.pdf&view=true (mara oOpamenus: 18.09.2022). - MakpooosekT. - TekcT :
ANEKTPOHHBIN. - IMeeTcs meyaTHbIil aHaNorT.

B) MeToau4eckne yKazaHus:

1. Myxuna, E. [O. Cucrembpl ynpaBieHuss TEXHOJIOTHUYECKUMHU TMpOIEcCaMu U
nHPOPMALMOHHbIE TeXHOJOTHH : yueOHoe ocobue / E. FO. Myxuna, A. P. bongapesa ; MI'TY. -
Marnurtoropck : MI'TY, 2014. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyn. sKkpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1156.pdf&show=dcatalogues/1/1121
183/1156.pdf&view=true (mata oOpamenus: 18.09.2022). - MakpooosekT. - TekcT :
3EKTPOHHBIN. - CBelleHus AocTynHbI Takke Ha CD-ROM

2. MyxwuHna, E. FO. ABToMaru3amnusi TEXHOJIOTHYECKHX TporieccoB : mpaktukym / E. FO.
Myxuna, A. P. bBounapesa ; MI'TY. - Maruutoropck : MI'TY, 2017. - 110 c. : ui., Tab., CXEMBI.
- URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514
313/3507.pdf&view=true (mata oOpamenus: 18.09.2022). - MakpooObsekT. - TekcT :
AJICKTPOHHBIM. - FIMeeTCs rmevaTHbIi aHajIor.

3. Meroauyeckue yKazaHWs 10 BBITOJIHCHUIO KOHTPOJIGHON PabOTHI MO JUCIUILIAHE
«ABTOMAaTHU3alIMs METAJUTYPTrUYeCKUX mporeccoBy. [Ipunoxenue 3.

r) [Iporpammuoe odecneuenne u UuTepHeT-pecypcehli:

IIporpammHoe oGecrieyeHne

Haumenosanue 110 No norosopa CpoK el cTBUS JTUIEH3UN
MS Windows 7

Professional(mns  |A-1227-18 or 08.10.2018 11.10.2021
KJIACCOB)

MS Ofﬁce 2007 Ne 135 01 17.09.2007 0ecCpovHO
Professional

77Zip c¢B0001HO pacupocTpausemoe 11O 0eccpoUHO

FAR Manager cB00OOAHO pacrpocTpansemoe [10 OCCCPOUHO

IIpodeccnonanbubie 6a3bI JAHHBIX U HHPOPMALNMOHHbIE CTIPABOYHbIE CHCTEMbI
| Ha3zpanue kypca | Cchuika



https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/1060896/269.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/1060896/269.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3635.pdf&show=dcatalogues/1/1524803/3635.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3635.pdf&show=dcatalogues/1/1524803/3635.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1156.pdf&show=dcatalogues/1/1121183/1156.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1156.pdf&show=dcatalogues/1/1121183/1156.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

OnekTpoHHass 0a3za mnepuoanueckux wu3ganuii East
View Information Services, OO0 «MMIBUC»

https://dlib.eastview.com/

HanmonansHas UH(OPMAIMOHHO-aHATUTHYCCKAs
cucrema —  Poccumiickmii  wmHmekc — Hayunoro|URL: https://elibrary.ru/project_risc.asp
nuruposanus (PUHIL)

ITouckoBas cucrema Axagemus Google (Google
Scholar)

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

WNudopmannonnas cucrema - EnuHoe okHO JocTyma K
UH(GOPMALIMOHHBIM pecypcaM

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

OO DKETHOE
WHCTUTYT

®denepanbHOE roCcyJapCTBEHHOE
YUPEKICHUE «DenepanbHbIA
IPOMBINIICHHON COOCTBEHHOCTH

URL: http:// www] .fips.ru/

Poccwuiickas ['ocynapcTBennas 6ubnuoreka. Katanoru

https://www.rsl.ru/ru/4readers/catalogues/

OnekTpoHHble pecypchl oubnmuoreku MI'TY um. I'.1.
HocoBa

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

DenepanpHbIin o0pa3oBaTeIbHBIN IopTall -
Acp p p http://ecsocman.hse.ru/
DkoHomuka. Conponorus. MeHemKMEHT
YHUBEpPCUTETCKAS uHGOPMAIMOHHAS cucTeMa . .
https://uisrussia.msu.ru
POCCUM

MexayHapoaHas HayKoMeTpuieckas pedepaTuBHas U
MOJTHOTEKCTOBas 0a3a JaHHBIX HAYYHBIX H3IAHUMN
«Web of science»

http://webofscience.com

MexnyHapoaHast pedepaTuBHas M IOJHOTEKCTOBAS
crpaBoyHas 0a3za JaHHBIX HAYYHBIX U3TaHUH «Scopusy

http://scopus.com

MexnayHapoaHass 0a3a TOJHOTEKCTOBBIX JKYPHAJIOB
Springer Journals

http://link.springer.com/

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneyeHne AU CIUILIHHLI (MOAYJIA)

MaTepI/IaJILHO—TeXHI/I‘IeCKOG obecrieyeHne JUCHUITIIINHBI BKIIFOYACT:



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://ecsocman.hse.ru/
https://uisrussia.msu.ru
http://webofscience.com
http://scopus.com
http://link.springer.com/

MartepuanbHO-TEXHUUYECKOE 00eCIIeYeHNEe TUCIUTUTMHBI BKIIIOYAET:

Y4eOHble ayAUTOPUH ISl IPOBEJCHUS 3aHATUH JICKIIMOHHOTO THUIA: MYJIbTHMEIUITHBIC
CpeICTBa XpaHEHUs, liepeiaynl U rpeacTaBieHus nandopmanuu (ayn.448,437).

[lomemennss It  CaMOCTOSATENbHOW — paboOTBl  OOyYalOIIMXCs:  MEPCOHAIbHBIC
KoMIptoTepsl ¢ maketom MS Office, Brixomom B MHTEpHET U € JIOCTYHIOM B 3JEKTPOHHYIO
nH(pOpMaIIMOHHO-00pa30BaTEIBHYIO Cpely YHUBepcHuTeTa (aya.448).

VY4eOHble ayquTOPUM AJIA TPYNIOBBIX W WHIUBUAYATbHBIX KOHCYJIBTAIMM, TEKYIIETrOo
KOHTPOJISI M TIPOMEXYTOUYHBIX KOHCYJIbTAllMK: IOCKA, MYJIBTHUMEAMWHBIA IMPOEKTOp, JKpaH
(ayn.448,437).

[lomemenne s XpaHeHUS W NPOPUIAKTUYIECKOTO OOCITY)KMBaHUS  y4eOHOTO
000pyIOBaHUS: CTEIUIAXKH JUIS XpaHEHHS yueOHO-METOUYECKH JokyMeHTauu (ay.447a).

Y4yeOHass ayauTopus Ui TPOBEACHHS 1a00paTOPHBIX pabOT: KOMITBIOTEPHBIM KJacc:
nepcoHanbHble KoMIboTephl ¢ maketoM MS Office, Boixogom B MIHTEpHET M ¢ JOCTYIOM B
3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBepcuteTa (aya.448).

VYyeOHast ayaAuTopus Ui IpoBeAeHHs 1a00paTOPHBIX paboT: 1abopaTopusi METPOIOTHI
U TEXHOJOTMYECKHX M3MEpEeHHi: JabopaTOpHbIE YCTAaHOBKHU JJISl BBIIIOJHEHHUS JTA0OPATOPHBIX
pabot (ayn.452):

- nabopaTtopHbIii cTen «/3Mepenue pacxoia razay;

- nabopatopHuslii cten «IloBepka TepMonapy;

- mabopatopusiii ctena «IloBepka npudopa uck-250, noromerpa 111-4540/1 u nmpudopa
A-566%;

- nabopatopHslii cren] «Mcnbitanue u nosepka KCII-3, BonpT™metpa 111-4540, npudopa
Juck-250%;

- nabopaTopHbIil cTeH 1 «/3MepeHe ypoBHS KUAKOCTEN»;

- mabopaTopHbIii cTeH 1 «VI3MepeHre ypoBHS ChIITy4YHX MaTEPHATIOBY;

- mabopatopHsiii cteH «IIpeobpazoBarenu gaBiieHus Merpany;

- nmaboparopubiii cTeHn «CTaTHMuecKue W JAMHAMHUYECKUE XapaKTePUCTUKH OOBEKTa
YIpaBICHUS

DNEKTPOHHBIE TUIAKAaThl MO Kypcy «OCHOBBI METPOJIOTHU U TEXHUYECKUE HM3MEPEHUS
(136). xirou Ha 2 TTK.



[Tpunoxenuel

Y4eOHo-MeTOAUYECKOE 0OOecTIeYeHHe CAaMOCTOATEIbHOI padoThl 00yUarommXxcst

[To aucummivHe «ABTOMAaTH3alMs METAJUTyPIHYECKHX IPOLIECCOBY» MPEAyCMOTPEHAa ayJuTOpHas H
BHEAyAMTOPHAS CAaMOCTOSTEIbHAS pab0oTa 00YYaIOLIIXCSl.

AynuTOpHas caMOCTOsITeNbHasi paboTa CTYAEHTOB MPEINOJIAraeT BBIIOIHEHHE M 3aIUUTY J1abOpaTOPHBIX
paboT, pemeHre KOHTPOIbHBIX 3a1ad.

Ilepeuenns
J1a00pPaTOPHBIX padoT

BOHI)OCI)I K 3allIuTE

1. Uro Takoe cTaTUUecKasi XapaKTepUCTUKA OObEKTa yrpaBacHHUs?
OKcrepuMeHTanbHOe 2. Kaxolt pexum cucTembl yIpaBieHuUs SBISIETCS yCTaHOBUBILIEMCS ?
oTIpe/ieJIeHHe 3. Omnpenenenne kodhpunmenTa nepenaun oobexTa?
CTaTHYECKOM 4. Uem omnmmuaercs kodpUIMEHT Tmepenadn oObeKkTa OT KoddduimerTa
XapaKTePUCTUKU OOBEKTa | yCHIICHUS?
yIIpaBIICHUS 5. Ilopsimoxk ~ ompeneneHuss  DKCIIEPUMEHTANbHBIX ~ TOYEK  CTaTUYECKOM
XapaKTepPUCTUKU.
DKCIEPUMEHTAEHOE 1 Jath onpenenenne TMHAMIYECKON XapaKTePUCTUKHA O0BEKTa YIPaBICHHS.
oIpeaesneHue 2. Tlepeuncnauts TMHAMUYECKUE TAPAMETPBI 00BEKTA YIPABICHUS.
TTHAMHAYECKOMH 3. Jlats onpenenenue Koo.
xapaktepuctuku oobekta | 4. Jlats onpenenenue To.
YIPABJICHHUS 5. [aTh onpezeneHue 13.

IlepexonHslii mpouecc B
CUCTCMC YIIPABJICHUA

1. Uro Takoe mepexomHbIi poriecc?

2. Tunsl nepexoaHbIX MPOLECCOB B CUCTEME YIIpaBIeHUs?

3. IlepeuncnuTe MoKazaTenu KayecTBa MEPEXOJHBIX MPOLIECCOB.

4. B xaxoM pexxuMme yIpaBleHHs CHIMAIOT ePeXOIHbIH mporecc?
5. HazoBute HacTpoeuHble napamerpsl [IN-perynsaropa.

IIpuMep BapuaHTOB HHAUBHUAYAJBHBIX 3aJaHUH

3anganmue 1. Pacuer k03 PpuineHTOB CTATHUECKOI XapaKTEPUCTHUKH 0OBEKTa YIIPABICHHUS METOAOM
HaMMEHBIINX KBAaAPaATOB. Y(X)=a+bX - ypaBHEHHE JIMHUU PETPECCUH.

Cucrema ypaBHeHU# 17151 pacdeTra K03 pHUIreHTOB ypaBHEHUS TUHUH PETPECCHU:

n n
Y, =na+b X
i=1 i=1

n n n 2
Y X;=a X +b X
i=1 i=1 i=1

[Moctponts rpaduk craTHuecKOr XapaKTEPUCTHKH, T TOYKAMH TI0Ka3aTh SKCIIEPUMEHTAIbHBIC 3HAYCHUS, a
JIMHUEH — PAaCUeTHYIO JIMHUIO PErPECCUH.

9KCHCpI/IMCHTaHBHLIC JAaHHBbIC

X.Ila OKCII.
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. OnpenencHue TMHAMUYECKUX TapaMeTPOB 00bEKTA YIIPABIEHUS 10 KPUBOM pa3roHa.

BapuanTbl 3a1aHuii:
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0.075
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0.025 7

Pacxopn, m*3/c
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Bpewms, c

IIpumepsbl TECTOBBIX 3a1aHUH
1. B kakux ciryyasix NIpUMEHSIOTCS TUPOMETPHI?

a) Y U3MEPEHUH BBICOKUX TEMIIEPaTyp; B) MIPH U3MEPEHHUU TEMIIEPATYPbI IBHKYIIUXCS OOBEKTOB;
0) npu usMepeHuu Temreparyp Hiwke 0°C;  T) KOraa Heo0X0JHMMO 00ECIIEYUTh BBICOKYIO TOYHOCTb.
2. Kakoif MeTo/1 U3MEpEHHUS JIGKHUT B OCHOBE pabOThI TEPMOIIAPhl U TEPMOMETPA COMPOTHUBIICHUS

a) KOHTAKTHBIA;  0) OGCKOHTAaKTHBIA;  B) KOCBCHHBIN.

3. Kak u3MeHsI0TCs CBOMCTBa MaTepHralia TEpPMOMETPa COMPOTUBIICHHS TP U3MEHEHUH TEMITEPaTyPhI
a) U3MEHSETCS AIIEKTPUIECKOE COMPOTHUBIICHHE;

0) U3MEHAETCS TUIOTHOCTD;

B) HU3MCHACTCA AJIMHA ITPOBOJHHUKA.

4. Kak u3MeHseTCsl COMPOTUBIICHHE Y TTOIYIPOBOIHUKOBBIX TEPMOMETPOB COTIPOTHUBIICHHS TIPH YBEITHICHHN
TeMITepaTyphl

a) yBEJIMYMBACTCS,  0) YMEHBIIACTCSA;  B) HEC U3MEHSCTCS.

5. OCHOBHOI1 3aKOH, KOTOPBIH JIE)KHUT B OCHOBE PabOTHI TEPMOTIAPHI

a) 3akoH [lmanka;  0) 3akoH TomcoHa;  B) 3akoH [lenbThe.

6. CKOJIBKO criaeB ObIBaeT y TEPMOTIaphl

a)l; 6)2; B)3; T)3aBHUCHUT OT YCIOBUH H3MEPEHUSI.

7. Kakue cnan TepMonapsl HOMEIIAIOTCS B U3MEPUTEIBHYIO CpPeIy

a) paboune; 0) XOIOIHBIE;  B) ropsdme; T) CBOOOMIHBIE.

8. Jlns uero BBOZST NMOMPaBKy Ha TEMIIEPATYpPy XOJIOAHBIX CIIACB, YTOOBI

a) TeMIlepaTypa XOJIOAHBIX cracB ObLia HOJb;

0) TemmepaTypa XOJOJHBIX CIIaeB ObLIa paBHA TEMIIEPAType TOPSINX CIIaeB.

9. Kaxkoii MeTo1 ©3MEpEHUs JIS)KUT B OCHOBE PabOTHI MTUPOMETPOB

a) KOHTAKTHBIH; 0) OECKOHTAKTHBIIA; B) IIPSAMOit



[Ipunoxenue 2

OueHo4YHbIE CpeCTBA AJIA POBEJACHUS IPOMEKYTOUYHOM aTTeCTAluMl
a) IliiannpyemMble pe3y/ibTaThbl 00y4eHHs] U OLIEHOYHbIE CPeICTBa 1JISl NPOBeACHHUS IPOMEeKYTOUHOMI

aTTecTAlMM:
CTpyKTypHBI
U IeMeHT [Inanupyemeble pe3ynabTaThl
OrneHoYHbBIE CpeIcTBa
KOMIIETEHIA o0yueHust
u

IIK-4 Cnioco0eH BBINMOJTHATH 32/1a4H 110 OlleHKe ChIPhSl U MeTAJLTyPrudeckoil MpoayKIuu,

KOPPEKTHPOB

aTh ¥ KOHTPOJHUPOBATH NMPOM3BOJACTBEHHBII MpoIlecc

1K 4.1

OlLIeHUBAET CHIPHE U
METaJUTypru4ecKyro
HOPOLYKIHIO, KOPPEKTUPYET
U KOHTPOJIHUPYET
MIPOU3BOACTBEHHBIN ITpoLIECC
¢ 000CHOBaHHUEM MPHHATHIX
TEXHOJIOTMYECKUX U
TEXHUYECKUX MEP

Hepeqeub meopemuuecKux 60npocoes K savuemy:

l.
2.
3.

e

Al S

11.
12.
13.
14.
15.
16.
17.

18.
19.

20.

21.

22.
23.

24.

25.

26.

W3mepurenbHbie HPOPMALIMOHHBIE CUCTEMBI
Crioco0sI mipecTaBiaeHust UHGOpMAIUK
KoMmmbloTepHble  TEXHOJIOTUH, HCIOJIb3yEMBbIE
noucke HHPpopMaIuu

WudopmManoHHbIE TEXHOJIOTHUH, HCIOIb3YEMbIE IpU
MoucKe HHPOopMaIII

Mertoauku TouMcKa #U 00pabOTKM WHGpOpMAIMH W3
Pa3IMYHBIX UCTOYHUKOB

[IpencraBnenne napopmanuu B TpedyemMom popmare
AHanu3 uabopMauu U3 pa3IndHbIX HICTOYHUKOB
CereBble TEXHOIOTHU IpU cOope HHOpMAIIH
TexHonornyeckne u3MepeHus: B 30He HUKHETO
CTPOEHUS arjoMEPAMOHHON MAIIMHBI

TexHuueckue cpecTBa sl U3BMEPEHUsI TapaMeTpPOB
TEXHOJIOTMYECKOr0 Mpolecca

Bunsl ctangapros.

HopMmaTtuBHbIe TOKyMEHTbI

l'ocynapcTBeHHBIE U OTpaciieBble CTAaHAAPTHI AJIS
pa3pabotku nipoekra o ACY TII

TexHuueckue cpecTBa aBTOMATU3aLUU

CpencTBa aBTOMaTUYECKOTO PErYIUPOBAaHUS

CpencTBa curHanu3auuu

CraTHyeckMii ¥ JTUHAMHYECKHH PEXUM  PaOOTHI
00BEKTa YIPaBJICHUS.

Cratuueckast XapakTepucTUKa 00BbEKTa YIpaBICHHUSL.
OmnpeneneHre OUHAMHYECKHX [apaMeTpOB OOBEKTa
yIpaBJICHUS 110 KPUBOM pa3roHa.

TunoBele AuMHamuyeckue 3BeHbs. (CTaTUYECKUE U
JUHAMMYECKHUE XapaKTEPUCTUKHU TUIIOBBIX COEIMHEHUN
3JIEMEHTOB.

HenpepriBable 3akonbl peryiaupoBanus (11, U, IIH,
[T, TINJI - 3akOHBI) U PEryIAToOpbl, (HOpMUPYIOIIKE
9TH 3aKoHbl. OmnpeseneHne HaCTPOECUYHBIX MapaMeTpoB
TUIIOBBIX PETYJISATOPOB.

ITokaszaTenu kayecTBa peryJIMPOBaHHUS.

Cucrema aBTomaruyeckoro perynupoBanus (CAP).
KoHntyp perynupoBanusi.

Knaccudukanus CUCTEM pEryIupOBaHUs u
ynpasnenusi: ACY, ACVII, ACYTIL

Hcnons3oBanue OBM ni1s dopMupoBanHus pa3inuHbIX
3aKOHOB peryaupoBaHusl. [IpomblineHHbIE
KOHTpOJIIEPHI U yrpasisttone OBM.

Oyukiuu 1 HazHayeHue ACY TII.

pu




CTpyKTypHBI
W 3JIEMEHT
KOMIIETEHIIN
"

[TnaHupyeMbie pe3yIbTaThl
o0yueHust

OneHo4HbIE CpeiCcTBA

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.
43.
44.

45.

46.

47.

[TpoGnemMbl  yHpaBICHHS  TEIJIOIHEPreTUYCCKUMHU
MPOLIECCAMHU.

[IpUHOMIBL ~ ONTHUMAJIBHOTO  IUIAHUPOBAHUS W
yIIpaBJICHUS.

[TpumeHeHre HWHPOPMAIMOHHBIX W BBIYHCIMTEIbHBIX
CeTel JUIsl COBEPIICHCTBOBAHUS METAJUIYPIrUHYECKUX
TEXHOJOTUHA ¥  yIOPaBICHUSA  TEIIOTEXHUYSCKUMH
o0BEKTaMHU.

DyHKIMOHAIBHBIE CXEMbl ABTOMATH3AIMU TEILUIOBBIX
MPOLIECCOB.

CTpykTypa COBPEMEHHOW CHCTEMbI  YIPaBICHHSI
IIPOU3BOJACTBOM. YPOBHH  CTPYKTYpbl, OCHOBHBIE
BBIMOJTHsSIEMbIE (DYHKIIMH

YpoBeHb nonydeHus: nHGopmanuu 00 00BEKTE, COCTaB
YPOBHS, MPOTPaMMHBIE M TEXHUYECKHE CpEICTBA
YPOBHS.

VYpoBeHb  ynpasieHus. VHbopMalMOHHBIE — CBSI3U
YPOBHS C IPYTUMU YPOBHSAMU UEPAPXUH.

YpoBeHb IUCTIETYCPU3AIMK IPOIECCa YIPABICHUSI.
3anaun ypoBHA. CTpyKTypa NpOTpaMMHBIX CpEICTB

YPOBHSI.
[Iporpammublie cpencTBa aBTOMAaTU3UPOBAHHOM
00paboTKHn u OTOOPaKECHHS napameTpoB

TEXHOJIOTUYECKOT0 TIPOIlecca, COCTaB W CTPYKTypa
CPEIICTB.

OcCHOBHBIE XapaKTEPUCTHKH IPOTPAMMHBIX CPEICTB
HaKoIUIeHUs u Tmoucka uHpopmanuu. CTpykTypa u
Kiaccuukanus 0a3 JaHHBIX.

[IporpamMmHBIe cpeicTBa aBTOMaTU3UPOBAHHOTO cOopa
¥ niepeqaun nHGOPMAIUH, CETH TIepeIaun JaHHBIX.
Nudopmanmonnbie TEXHOJIOTHH 00beINHEHNS
(cBsi3bIBAHUS) HCTOYHHUKOB JTaHHbBIX, SIMHOC
HH(pOPMAIITMOHHOE TPOCTPAHCTBO.

MeTobpl CBS3BIBAHUS U TIEpEAAadd JAaHHBIX Ha YPOBHE
onepanroHHbIX cucteM. CepBepa nepeaadn JaHHbIX.
Hasnauenme w© CTpyKTypa aBTOMATH3HPOBAHHOTO
TEXHOJIOTUYECKOT0 KOMIUIEKCa. DIEMEHThI CTPYKTYPHI,
Ha3HAYEHHE U COCTAB.

Mertpoorudeckue XapaKTEPUCTHKH.
HemeTponoruueckne XxapakTepruCTHKI

CTpyKTypHBIE CXEMBI U CBOICTBA CPEACTB U3MEPEHUS
O0paboTka pe3yabTaTOB H3MEPECHUS

W3mepenune HEDJICKTPUICCKUX BCJIMYVH.
Knaccudukanus
W3mepenue TEMIIepPaTyphI TEPMOMETPaMHU

COINPOTUBIIEHUS (IPEENbl U3MEPEHUS, TPaLyUPOBKH).
TpeboBanus, NpeabsBIsiEMble K MaTEpUATY
[TpeoGpazoBarenu HEIEKTPUYECKUX BEJIMYUH.
Meraminyeckue TepMOMETPhI CONPOTUBIICHUS
[IpeoGpazoBarenu HEIEKTPUUYECKUX BEJIMYUH.




CTpyKTypHBI
W 3JIEMEHT
KOMIIETEHIIN
"

[TnaHupyeMbie pe3yIbTaThl
o0yueHust

OneHo4HbIE CpeiCcTBA

48.

49.

50.

51.

52.
53.
54.

[TomynpoBOIHUKOBBIE TEPMOMETPHI COTIPOTUBIICHUS
[TpeobpazoBarenun HEDJIEKTPUUECKUX BEJIUYMH.
Tepmonnektpudeckue npeoOpa3zoBaTenu

CranpmapTHbIe TEPMODJICKTPUYECKHE MPeoOpa3oBaTeIn
(mpegensl  W3MEpeHUs, TPAgyUpPOBKH,  MaTepuan
3JIEKTPOJIOB)

CrocoObl  HMCKIIOUEHHUsI  BIUSHUSA  TEMIIEPaTypbl

CBOOOJHBIX  KOHIIOB  TepMomap. TpeboBanus,
IIPEIBABISEMBIE K MaTepUaliaM, TEpPMOIIap
[TpeobpaszoBarenu HEIEKTPUYECKUX BEJIMYUH.
ITupomeTpsl

MerTo/ibl U CpeACTBA U3MEPEHUS Pacxoaa
[IpeobpazoBarenu cepun METPAH
MeTo/1bl M CPEACTBA U3MEPEHHUS YPOBHS

IIpumepuvr npakmuueckux 3a0anuii Ona 3a4ema:.

1.

10.

11.

CocTaBuTh CTPYKTYPHYIO U (YHKIIMOHATBEHYIO CXEMBI
ABTOMATHU3aI[MU TUIIOBOTO KOHTYpa PETyJIMPOBAHUS
TEeMIIepaTyphl.

CoCTaBUTh CTPYKTYPHYIO U (QYHKIIMOHAILHYIO CXEMBI
ABTOMATHU3allMy TUIIOBOTO KOHTYpa PEryJIHMpOBaHU
JIaBJICHUSL.

CocTaBUTh CTPYKTYPHYIO U (YHKIIMOHATBHYIO CXEMBI
ABTOMATHU3aI[MU TUIIOBOTO KOHTYpa PETyJIMPOBAHUS
pacxoja.

CoCTaBUTh CTPYKTYPHYIO U (QYHKIIMOHAIBLHYIO CXEMBI
ABTOMATHU3alluy TUIIOBOTO KOHTYpa PEryJIHMpOBaHUS
COOTHOIIEHUS TOIJIMBO-BO3/yX.

[IpennoxuTh KOMILJIEKC TEXHUYECKUX CpPEICTB s
peanu3aly  TUIIOBOTO  KOHTypa  peryjiMpOBaHUsA
TEMIIepaTyphl

[IpemokuTh KOMILJIEKC TEXHHUYECKHUX CPEICTB st
peanu3alMy  TUIOBOTO  KOHTypa  PEryJMpoBaHUs
JTaBJICHUS

[IpennoxuTh KOMILJIEKC TEXHUYECKHUX CpPEICTB IS
peanu3aly  TUIIOBOTO  KOHTypa  peryjiupOBaHUsA
pacxona

[IpemiokuTh KOMILJIEKC TEXHUYECKHUX CPEICTB st
peann3aluy TUIIOBOIO KOHTYPA PEryJIUpOBaHUs YPOBHS
CoCTaBUTh CTPYKTYPHYIO U QYHKIIMOHAIBLHYIO CXEMBI
ABTOMATHU3alluy TUIIOBOTO KOHTYpa PEryJIHMpOBaHUS
MougHocTu ayru B AIIK.

CocTaBUTh CTPYKTYPHYIO U (YHKIIMOHATBHYIO CXEMBI
aBTOMATHU3aIlMU TUIIOBOTO KOHTYpa YPOBHS MeTajia B
kpucrtammzarope MHJI3.

CoCTaBUTh CTPYKTYPHYIO U (QYHKIIMOHAILHYIO CXEMBI
ABTOMATHU3alluy TUIIOBOTO KOHTYpa PEryJIHMpOBaHUS
pacxona Boasl B 3BO MHIJI3.

IIpumeput 3a0au k 3auemy:
3adaua 1. Vcnons3ys 'OCT 21.208-2013 nmate pacurudpoBKy
CJIEIyIOLINM YCIOBHBIM 0003HAUCHUSAM CPEACTB aBTOMATH3ALUH:




CTpyKTypHBI

U BIIeMEeHT [Inanupyemeble pe3yiabTaThl
OrLieHOYHBIE CPEJICTBA
KOMIIETEHIA o0yueHust
u

3aodaua 2. Vcnonezys 'OCT 21.408-2013 cocraBuTh mepedeHb
OCHOBHBIX pabouux ueprexeit mpoekra mo ACY TII.

3aoaua 3. Vicnons3ys 'OCT 21.208-2013 nosicHUTh 00beM
TEXHHUYECKUX CPE/ICTB Ha MPEATI0KEHHON CXeMe aBTOMATH3aLUH:

3aodaua 4. Ucnons3ys [OCT 21.208-2013 noscHUTE 00beM
TEXHUYECKUX CPE/ICTB Ha TPEATI0KEHHON CXeMe aBTOMAaTH3aIIH:

{
[
[
[
[
[
[
[
[
[
[

Busyarusauyy

Tlapamemp Temnepamypa

0) Ilopsnok nMpoBeieHNA MPOMEKYTOUYHOM ATTeCTAINH, IOKA3aTe U U KPUTEPUHN OLleHUBAHUS:

[IpomexyTouHas arTecTalys M0 JUCLUILUIUHE « ABTOMATU3ALMS METATypPrHU4eCKUX MPOLECCOB) BKIIOYAET
TEOpPETUYECKHE BOIPOCHI, MO3BOJISIONINE OLECHUTh YPOBEHb YCBOCHHS OOYYaIOLIMMUCS 3HAHWH, W MPAKTUYECKUE
3aJ]aHus1, BEISIBIISIIOIINE CTENIEHb CHOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH.

3aueT NpOBOAUTCS B yCTHOU (JOpPME IO TEOPETUIECKUM BOIIPOCAM, MPAKTHYECKUM 3aaHUSM U 3a/a4aM.

Iloka3zaTenu n KPUTECPHUHU OLICHUBAHUSA 3a4eTa:

— Ha OLEHKY «3aumeHoy» - OOydalolMics IOKa3bIBA€T YCBOGHME OCHOBHOIO COJEp’KaHUS MaTepuaia B
o0beMe IporpaMMbl, B OCHOBHOM TMPaBWJIbHO JAa€T ONpENeeHHs M TOHSTHSA, IEMOHCTPUpPYET
MPAKTUYECKUE HABBIKU MO AUCLIUIUINHE;

— HAa OLIEHKY «He 3aumeHoy - 00yJaroLUNCs He TOKa3bIBAeT YCBOCHHE OCHOBHOI'O COJCPIKaHUs MaTepHana B
o0beMe MporpaMMbl, B OCHOBHOM HENPaBWIILHO [IA€T OMNpEACTICHUS W TOHATHS, HE IEMOHCTPHPYET
NPaKTUYECKUE HABBIKU 10 TUCLMILINHE.




[Tpunoxenue 3

MeToauueckne YKazaHud MO BBINNOJTHCHHU IO KOHTpOJIbHOﬁ paﬁoTbI o JTMCHUIIJINHE
«ABTOMAaTH3aNUs METALTYPIrHYE€CKHUX MPOLECCOB»

1. OO6mue cBegeHus

KonTponbHas paboTa BBIOIHACTCS CTYAEHTOM CaMOCTOSTEIBHO M CHAETCS 10 Hayaja CecCHH. [ 0TOByIO
paboTy HaZ0 CAATH MPETNOoJaBaTEeNI0 Ha MPOBEPKY (Ha 00pa30BaTENbHBINA MOPTaN), y3HATH PE3yIbTaThl TPOBEPKU U
IpU HEOOXOAMMOCTH MCIPABHUTh 3aMeuanus. Pabora Oyier 3a4TeHa TOJIBKO MOCIIe YCTPAaHSHHS 3aMEYaHHiA.

TexcT KOHTPOIBHOM pabOTHI JOKEH COJEPKATh:

- TuTynbHBIN JTHUCT, BBIOJHEHHBIH 110 3aganHOi dopme (IIpunoxenue A).

— Conepxanue.

- 3ananue 1.

- 3ananue 2.

— 3aganue 3.

- 3annue 4.

- CnucoK UCTIOIb30BaHHBIX HCTOYHHUKOB.

2. TeopeTl/l‘{eCKoe BBEACHHC
3aoanue Nel. Pacuem Kodghghuyuenmos cmamuueckoil xapakmepucmuku o0vekma
YRPAGIEHUA MEMOOOM HAUMEHbUIUX KEAOPAMOE

Memoo naumervuux K6aOpPamMos

JInst MaTeMaTH4ecKOro OIMCAHUS CTaTHYECKUX HSKCIEPUMEHTAJBHBIX XapaKTEPHCTHK TEXHOJIOTMYECKOTO
mponccca HUCIOJIB3YIOTCSA YPaBHCHUS, IMOJYUCHHBIC METOAOM MaTeMaTHYeCKOM CTaTUCTHKU IJId TIOJTY4YCHU A
3apucuMoctr Y = f(X). D1y 3aBucuMOCTh Hambolee MPOCTO U YAOOHO BBIPA3UTh C UCTIOIH30BAaHHEM MHOTOWICHA
BUJA:

Y(X)=a, +a; X+a, X*+...+a, X (M

Tak kak crarnueckas XapaKTEpPUCTUKA HEJNIWHEHHas, TO [ T[OJYYEHHS YpPaBHEHHUS CTaTUYECKOU
XapaKTEPUCTUKHU UCIOIb3YETCS IOJMHOM YETBEPTOM CTEIIEHU BUA!

Y(X)=ay +a; X+a, X2 +a; X®+a, X* )

Koadduimentsl mommHoMa (2) ONPEACHSAIOTCA M3 PEIICHUS CHCTEMbl YPaBHEHUM, IIOJIYYCHHBIX C
HCMOJIb30BAHUEM METO/1a HAMMEHBIIINX KBaPaTOB:

Y=Nay+a; X+a, X?+a; X’+a, X*

XY=a, X+a; X?’+a, X'+a, X*+a, X°
X?Y=a, X?+a; X®+a, X*+a; X°+a, X° (3)
X3Y=a, X’+a, X*+a, X°+a; Xb+a, X’

X*Y=a, X*+a; X°+a, X°+a; Xl+a, X°B

Pacuer k03(pUIMEHTOB ypaBHEHHSI CTATUYCCKON XapaKTEPHCTHKH METOJOM HAWMEHBIIMX KBaJIpaToOB
HPHBE/ICH B TAOJUIIE HIKE.

Pemienne cucteMsl ypaBHEHHEl ocyliecTBisieTcss MerooM Kpamepa W 3akiroyaeTcsi B ONpPEACIICHUH
ko3 uimeHToB monrHOMa (2) ¢ TOMOIIBIO OIIpeeNuTeNel, COCTABICHHBIX M0 cucTeMe ypaBHeHuH (3). JlaHHbIe
OepyTcs U3 TabIuIBl (CyMMa MO CTOIIOIaM)



Yy x x* x* x* NY x2 x% x* N XY x3 x*
Xy x% x® x* x° X Xy x® x* x5 X X2 Xy x* x5
Ay =| X2y x3 x* x® x°® Ay=| X% X2y x* Xx® Xx® Ay =| X2 X3 X%y X% X6
X3y x* x5 x8% X7 x® x3y x5 x& x7 x® x* x3 x& X7
x4y x% x& x7 x8 x4 x*y x® x7 x8 X4+ X% x*y X7 x8
N X X2y x* N X x?2 x% x*

N X X2 X3 v

2 y3 5
X OXTXE XY X X X2 x3 x* xy

A, =| X2 X3 X* X%y X8 - X2 x® x* x5 x8
2 A, =| X2 X3 Xx* X° X2y A, Xe X7 X* X? X
x3 x* x°® x3% X’ X3 x4 x5 X8 X3y x3® x* x5 x® X7

X* X® x8 X7 x*y X* x5 x& x7 x®

x* x® x8% x*y x®

l'g
i
>

A A
Koo dumments momuaoMa (2): 8y = —+; a,=—-: a, =—2; a, =—>: a, = 2,
bd () 0= 1= 2 =7 3=, 4=

Koaddumments ypaBHeHUS:

A,

A A A A
ag = X* =123543; a, = j =-13503; a, =—2=565069; a; = f = -56374; a, = T4 =170,227

YpaBHeHHE CTaTHUECKON XapaKTEPUCTUKU OYAET HMETh CIEAYIOMINH BHI:
Y(X) =123543 13503 X + 565069 X? -56374 X* +170,227 X*

[lonmy4eHHas ctaTudeckas XapakTepUCTHKA IPUBEICHA HA PUCYHKE:

1275,0

1270,0 \\

N\

1265,0 AN

Temnepatypa

1260,0 /
1255,0

0,500 0,600 0,700 0,800 0,900 1,000 1,100 1,200 1,300
KoadbdunumeHT pacxosa Bosgyxa

‘ ® OKcn. Toukn JInHua perpeccu

Pucynok — CraTnueckast XxapakTepHCTHKA

3aoanue Ne2. Onpeodenenue ounamuuecKkux napamempos 06veKma ynpasieHus no Kpueoi
paszzona



JIMHAMHUYECKOl XapaKTepPUCTUKON OOBEKTa PEryNHpOBAHUS HA3bIBACTCS 3aBUCHMOCTh W3MEHEHHS BO
BPEMEHH BBIXOJHON BEIMYMHBI y OOBEKTa B MEPEXOJHOM pexuMme. I[lpu 3TOM TNpedrnoiaraercsi, uTo
HEYCTAHOBHBIIUICS (TIEPEXOIHBIN) PEKUM BbI3BAaH OJHOKPATHBIM CTYIEHYATHIM CKAYKOOOPA3HBIM €IMHHYHBIM
BO3MYIICHHEM BXOAHOH BENMYMHBI (PETYNUPYIOIIMM  BO3ACHCTBHEM MM BHCIIHUM  BO3MYILCHHEM).
JluHamMHuYecKasi XapaKTepHCTHKa OOBEKTa TaKXKe Ha3blBACTCS KPUBOH pasroHa M SBISIETCS BPEMEHHOMN
XapaKTepUCTUKON 0OBEKTA.

KpuBass pasroHa o0bekTa MOXET OBITH IOJy4eHa OSKCICPUMEHTAIBHBIM IyTEM, WM pPacCYMTaHA
AQHATUTHYCCKHU.

[Ipy SKCIIEpUMEHTAIBHOM CIHOCO0E MOJYyYeHHs KPHBOH pa3roHa PeryysTop OTKIIOYAeTCss OT OOBEeKTa

peryaupoBaHus, a Ha BXOJ 00BbEKTa BPYUHYIO BHOCHTCSI €IMHUYHOE CTYNIEHYATOE BO3ACHCTBHE.

Pucynok 1 — Ilepexongnas xapakTepucTuka 00beKTa

JuHaMuuecKue XapakTepUCTHKH O0BEKTa:

Tsan — BPEMs 3alla3AbIBaHUsI, XapaKTEPU3YET 3ala3JblBaHUE HU3MEHEHHUS PEryJIHpYyeMOro IlapamMerpa IpH
BO3HHKHOBCHHU PETYJIHPYIOMIETO BO3JICHCTBUS WIM BO3MYIIEHHA. YBEIHUUYEHHE Tsan 3aTPyIHSET paboTy
PeryJsaTopa, yXyaIaeT yCTOMYMBOCTb.

Tos — TOCTOSHHAsE BpeMeHH OOBEKTa, Mepa MHEPTHOCTH 00BekTa, yem Ooisbiie Tos TeM MeasieHHEe
WU3MEHSIETCS pEryIUpyeMBblIii TTapaMeTp, TeM Jierde padoTaTh PeryisaTopy.

kos — k03 dunmeHT mepenaun oOBEKTa, MOKAa3bIBAET, KaK HM3MEHSETCS MapaMmeTp X MpH HW3MEHEHUH

o . A
perynupytomiero Bo3zaeiictsust Y. Uem Oombie Ko TeM 00BEKT UyBCTBUTENIbHEE K BO3IEHCTBHAM. Kog = T

ITo mepexomHOMY TIpOIIECCY, H300paKEHHOMY Ha TpaduKe, OIpeAesieM XapaKTepPUCTHKH 00beKTa:
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Pucynok 2 — I'paduk nj1st onpeneneHust JUHAMUYECKUX TapaMeTpOB 0OBEKTa yIIPaBICHHUS

Koadduuument nepenaun oobekra ko Haxoamm mo Gopmyie:
A

ko= 2 M

rae AX — u3MeHEHHE BXOAHOM BEINYHHEL,

AY — U3MEHEHUE BBIXOIHON BEJINYNHEI.

A 120000—80000 40000
kos = N 50-20 = 2000 m3/%xoma UM

ITo rpaduky Ha pucyHke 1 ompenenseM BpeMs 3ara3IbIBAHUS Tsan U TIOCTOSHHYIO BpeMeHH Tog.
Tian = 8 CEK.

Tos =32 cek.

3. BapuaHTbI 321aHHI KOHTPOJIbHOI1 padoThI

3aoanue 1. Cmamuueckan xapakmepucmuka 00veKma ynpaeieHus

Paccuntarh k03¢ (PHUIIMEHTHI TECOPETUICSCKON JIMHUH PETPECCUN METOIOM HAUMEHBIITHX
KBa/IpaToB.

YpaBHEHHE TUHUU PETPECCUU UMEET BUI:

h' (x)=ax® +bx +c.

:‘)KCHepI/IMeHTaJ'IBHHe JAaHHBIC 110 BapHuaHTaM IIPUBCACHLI B T8.6J'II/II_[C.

X; 3nauenus ); = y(xl.)
Bapuaum 1| Bapuanm 2| Bapuanm 3 | Bapuanm 4| Bapuaum 5| Bapuaum 6

1 2,05 2,09 2,02 1,99 2,23 2,07
2 1,94 2,05 1,98 2,03 2,29 2,17
3 1,92 2,19 1,67 2,20 2,27 2,21
4 1,87 2,18 1,65 2,39 2,62 2,31
5 1,77 2,17 1,57 2,19 2,72 2,10
6 1,88 2,27 1,42 2,61 2,82 2,09
7 1,71 2,58 1,37 2,35 3,13 2,12
8 1,60 2,73 1,07 2,60 3,49 1,63
9 1,56 2,82 0,85 2,55 3,82 1,78




10 1,40 3,04 0,48 2,49 3,95 1,52
11 1,50 3,03 0,35 2,50 4,22 1,16
12 1,26 3,15 -0,30 2,52 4,48 1,07
13 0,99 3,62 -0,61 2,44 5,06 0,85
14 0,97 3,85 -1,20 2,35 5,50 0,56
15 091 4,19 -1,39 2,26 5,68 0,10
16 0,71 4,45 -1,76 2,19 6,19 -0,25
17 0,43 4,89 -2,28 2,24 6,42 -0,65
18 0,54 5,06 -2,81 2,34 7,04 -1,06
19 0,19 5,63 -3,57 1,96 7,57 -1,66
20 0,01 5,91 -4,06 2,19 8,10 -2,01
X; 3uauenusn ); = y(xi )
Bapuaum 7| Bapuanm 8| Bapuanm 9| Bapuanm 10 | Bapuanmll| Bapuanmli2
1 2,18 -0,10 -0,16 2,09 2,15 0,10
2 2,43 -0,21 0,01 2,31 2,41 -0,01
3 2,40 0,01 0,10 2,72 2,58 -0,19
4 2,43 0,05 0,16 2,77 2,84 -0,11
5 2,65 -0,13 0,05 2,78 3,28 -0,31
6 2,75 -0,23 0,35 2,97 3,46 -0,78
7 2,67 -0,21 0,19 3,00 4,02 -0,64
8 2,66 -0,43 0,50 3,51 4,11 -0,85
9 2,63 -0,57 0,74 3,43 4,61 -1,18
10 2,75 -0,44 1,03 3,58 5,03 -1,39
11 2,41 -0,44 1,06 3,58 5,34 -1,79
12 2,24 -0,83 1,49 3,51 5,86 -2,02
13 2,12 -0,78 1,79 3,82 6,33 -2,48
14 1,74 -0,81 2,03 3,90 6,81 -2,93
15 1,57 -1,06 2,22 3,77 7,21 -3,26
16 1,17 -1,41 2,50 3,81 7,67 -3,91
17 0,96 -1,40 2,88 4,00 8,23 -4,41
18 0,63 -1,70 3,21 3,97 8,68 -4,91
19 0,25 -1,96 3,63 4,08 9,35 -5,30
20 -0,01 -1,91 3,90 4,08 9,93 -6,00
X;| 3navenun Y, = y(x i )
Bapuanm 13 Bapuanum 14 Bapuanml5 | Bapuaum 16 | Bapuanm 17 | Bapuanm 18
1 0,17 0,80 0,04 0,08 -0,02 0,14
2 0,07 0,29 0,47 0,14 0,44 0,23
3 0,17 0,52 0,78 0,37 0,51 0,44
4 0,05 0,77 1,01 0,36 0,67 0,54
5 0,12 0,93 1,19 0,44 0,69 0,72
6 0,00 1,20 1,60 0,48 1,04 0,76
7 0,01 1,20 1,93 0,27 1,14 0,37
8 -0,05 1,35 2,22 0,39 1,37 0,64
9 -0,21 1,39 2,50 0,50 1,77 0,57




3aoanue 2. /[lunamuyeckan XapaKmepucmuKka 00beKma ynpasienus

10 -0,50 1,48 3,01 0,48 2,00 0,44
11 -0,50 1,52 3,22 0,69 2,12 0,41
12 -0,86 1,71 3,71 0,50 2,47 0,30
13 -1,24 1,72 4,23 0,31 2,90 -0,01
14 -1,47 1,87 4,78 0,37 3,50 -0,03
15 -1,79 1,86 5,27 0,43 3,99 -0,47
16| -2,25 1,89 575 0,33 4,06 -0,68
17| -2,55 2,04 6,16 0,31 4,54 -0,93
18 -3,18 1,73 6,76 0,09 4,99 -1,28
19 -3,60 2,04 7,30 0,08 5,36 -1,53
20 -3,93 2,03 8,00 0,03 5,99 -1,93
X; 3navenun Y, = y(x,. )
Bapuanm 19 Bapuauwm 20 |  Bapuanm21| Bapuanm 22|  Bapuanm 23 Bapuanm 24

1 -1,86 -1,65 -1,89 -1,84 -1,92 -1,90
2 -1,95 -2,00 -2,07 -1,98 -1,60 -1,80
3 -2,12 -1,87 -2,30 -1,72 -1,57 -1,82
4 -2,06 -1,89 -2,26 -1,58 -1,41 -1,86
5 -2,15 -1,75 -2,34 -1,59 -1,36 -1,83
6 -2,00 -1,59 -2,66 -1,59 -0,97 -2,02
7 -2,12 -1,44 -2,88 -1,58 -0,59 -2,01
) -2,31 -1,51 -2,85 -1,64 -0,71 -2,05
9 -2,29 -1,00 -3,16 -1,55 -0,15 -2,46
10 -2,57 -1,17 -3,49 -1,35 0,01 -2,68
11 -2,56 -0,87 -3,88 -1,33 0,22 -2,85
12 -2,86 -0,47 -4,22 -1,47 0,63 -2,98
13 -2,85 -0,33 -4,45 -1,50 1,07 3,30
14 -3,03 -0,00 -4,99 -1,65 1,42 -3,40
15 -3,25 0,34 -5,36 -1,62 1,68 -3,90
16| -3,08 0,49 -5,71 -1,87 2,49 -4,37
17 -3,29 0,81 -6,51 -1,61 2,57 -4,65
18 -3,67 1,37 -6,76 -1,86 3,09 -5,00
19 -3,70 1,72 -7,35 -1,84 3,40 -5,42
20 -3,85 2,03 -8,02 -1,91 4,00 -6,13

[To xpuBO# pa3roHa onpeaeauTh JUHAMUYECKHUE MMapaMeTPhl 00BEKTA YIIPABIICHHUS.
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3aoanue 3. Pechepam «Memoowt u cpedcmea usmepenus napamempos mexHo102uiecKozo npouecca

B pedepare HeoOXO0OMMO MPHUBECTH CXEMY H OIMCAHWE MPOMBIIUIEHHOTO CPEICTBA H3MEPEHHUS
TEXHOJIOTHYECKOT0 MapaMeTpa (10 BapuaHTaMm). TeMy MOXHO BBIOpaTb CaMOCTOSITEIBHO, COIJIACOBaB €€ C
npenogasarenem. [Ipumepst Tem:

1. VYIbTpa3ByKOBBIE PACXOJOMEPHI

2. TepmoanekTprueckue mpeoodpa3oBaTenn
3. TepMoMeTprI CONPOTUBICHUS

4. [TupomeTpbl NOTHOTO U3ITYUECHUS

5. Wzmeputens napnenus Metrpan-100

6. Portametpsl

7. AKycTHYECKHE YPOBHEMEPHI

8. Uzmepenne pacxoma METOIOM TIEPEMEHHOTO TIepenaja AaBlIeHus (Ha CyKalolleM YCTPOUCTBE)
9. MexaHuueckue ypoBHEMEPDI

10. TemioBeIe pacxogoMepbl

11. OneKTpoMarHuTHBIE PacX0A0MEPbI

12. [TupomeTphl CIEKTPATLHOTO OTHOIICHHUS
13. VY bpTpa3zByKoBbIE YPOBHEMEPHI

14. TernoBble razoaHaIN3aTOPhI

15. OnTryeckre ra30aHaTu3aToPhI

16. I"a3oBBIE Xpomarorpadsr

17. BylikoBble ypoBHEMEPHI

18. MarHsuTHbI€ ra30aHaJIA3aTOPBI

19. SIpKoCTHBIE TUPOMETPHI

20. EMKOCTHBIE ypOBHEMEDHI

3aoanue 4. Pepepam «Cucmempl ynpaenenus mexnoa02udecKumMu npoyeccam
B pedepare HeoOXoauMoO onucath CHCTEMY YIPABICHUS TEXHOJIOTHUYECKUM MPOIECCOM M MIPUBECTH
CXeMy aBTOMAaTHU3aluK ITOH cucTeMbl. TeMy MOXXHO BBIOpAaTh CaMOCTOSITENILHO, COTJIACOBAB €€ C IPET0/IaBaTeIeM.
[Ipumeps! Tem:

Temut (0o0wque)

1. ABTOMAaTH3aIHUS TIPOIECCA MEIKOTO APOOICHHMSL.

2. KoHTponp Hanmuuus ChIy4nx MaTepHajIoB B paCXOJHBIX OyHKepax.

3. Jo3upoBaHue ChIMyYnX MAaTEPUAIOB.

4. VYnpasneHue A03UPOBAHUEM CHITYYHX MaTEpPHAlIoOB MPH (OPMUPOBAHUN LIMXTHI U3 HECKOJIBKUX
MaTepranoB (00bEMHOE MTPOMTOPITUOHNPOBAHUE).

5. ABTOMaTI/ISaHI/ISI mpouecca CriCKaHus IMUXThI HAa arJIOMCpallMOHHBIX MalllMHAaX.

6. CrniocoObl U3MEPEHHS BIAKHOCTH IIUXTHI.

7. KonTtpons u ynpasieHne yKJIaaKol MIUXThI Ha JIGHTY B IOCTOSIHHOM 33JaHHOM CJIOE.

8. ABTOMaTI/ISaHI/ISI TCXHOJIOI'MYECKOTI'0 MpOo1EeCCa BhIIVIABKH YyTr'yHa B JOMCHHLIX II€Yax.

9. ABTOMaTH3aLMs TEIUIOBOTO PEXXUMA BO3AyXOHArpeBaTesl JOMEHHOH MEYH.

10. VYnpapneHne TEIUIOBBIM PEKUMOM JOMEHHOM Teuu.

11. VYpasieHue pacnpeaeaeHueM ra30Boro noToKa Mo CEYEHUIO KOJOIHUKA TOMEHHOU MeYH.



12. ABTOMaTHYECKOE PETyTUPOBAHUE X0/1a IOMEHHOM ITeUH.

13. ABTOMaTH3a1IMs TETJIOBOTO U TEXHOJOTHYECKOT0 PEXUMOB BBIIIJIABKH CTaJId B KOHBEPTOPE.

14. KoHntposns conep:xanus yriepona B METasLIe.

15. ABTOMAaTH3alMs TEXHOJOTHYECKOIO IMpOIlecca BBIIUIABKM CTalM B AYTOBBIX CTaJeIUIaBUIBHBIX
neyvax.

16. ABTOMaTH3AIHS ANEKTPUIECKOTO PEKIMA JYTOBBIX CTAICIUIABUIBHBIX ITEYEH.

17. ABTOMAaTH3a1Ms TEIIOBOIO PEeKUMa TYTOBBIX CTANEIIaBIIBHBIX MeYei.

18. ABTOMAaTH3aIHS TEIUIOBOTO U TEXHOIOTUIECKOTO PEKMUMOB pa3uBKu ctanmu Ha MHJI3.

19. ABTOMAaTH3AIHS TEIUIOBOTO PEXXUMA TIeUeii KaMepHOTO THTIA.

20. ABTOMATH3AIMSI TETUIOBOTO PEKUMA METOIUIECKUX MHOTO30HHBIX MEUCH.

21. ABTOMaTH3aIHS MTPOIIEcca MPOU3BOICTBA OKATHIIIEH.

22. ABTOMaTH3aIMs KOKCOBOM OaTapeu.

23. Cucrema ympaBlieHHsT HA0OpPOM, B3BCIIMBAHUEM U JOCTaBKOM MaTepualia K CKUIIOBOMY
MOJBEMHHUKY M Ha KOJIOIIHUK TOMEHHOH MEYH.

24. ABTOMATH3AIHI MUKCEPHOTO OTACIICHUS METAJUTyPTHIECKUX IIEXOB.

25. VYnpaBneHue npoueccoM BBIIUIABKH CTaIM B HEPHOA IJOBOIKH B MapTEHOBCKUX M JIBYXBaHHBIX
CTaJICIUIaBUIIBHBIX MT€Yax.

26. ABTOMaTH3a1Ks Ipoliecca BAKYYMHUPOBAHUS CTAIU B YCTAaHOBKAX IIMPKYJISLMOHHOTO THIIA.

27. MaremaTtndeckre 3KCIIepUMEHTAIbHO-CTATUCTUIECKUE MOJIENIN TEXHOJIIOTUYECKUX TPOLIECCOB.

28. HeiipocereBbie MOeH TEXHOIOTMUECKHX MTPOLIECCOB (AOCTOMHCTBA U HEAOCTATKH).

29. Mogenu ynpaBieHUS TEXHOJOTMYECKMMH MNpOLIECCAMH HA MPUHIMIIE HEYETKUX MHOXKECTB U
HEYETKOH JIOTHKHU.

30. Kpurepuu ynpasnenus npu cozganuu ACY TII u pekoMeHIauy 0 UX IPUMEHEHHUIO.

Templ (onmumanvnoe ynpagienue, KOHKpemu3auyus 00veKma ynpagieHus)

1. ABTOMAaTH3alMs U ONTHMHU3ALUSA TEXHOJIOTHYECKOT0 MPOIecca U3MENbUEeHUS PYIHBIX MaTepPHUAaJIOB
C LIETIBIO TOCTIIKEHHUSI MAKCUMAaJIbHO BO3MOKHOM MTPOU3BOAUTEIHHOCTH METbHHUIIBI.

2. ABTOMAaTHYECKOE PETYIMPOBAHUE CKOPOCTH arjoJIEHTHI [0 3aKOHYEHHOCTH Ipolecca CHEKaHUs
arjomMepara.

3. ABTOMaTH3aUMs W ONTHMH3ALMS YHPABICHUS IPOLECCOM YBIAXKHEHUS AarjoOlIMXThl C LEJBIO

o0ecrevyeHus] MAaKCUMAaJIbHOM MPON3BOJUTEIHHOCTH arJIOMaIIHH.

4. ABTOMaTH3aUUs YIOPABICHUS MPOLECCOM A03UPOBAHMS TOIUIMBA B LIMXTY C LIEJbI0 00eCHeUeHUs
MaKCHUMaJIbHOM CKOPOCTH CIIEKaHMS arjolIUXThl B arJlOMEPaliOHHOM IPOU3BOACTBE.

5. ABTOMAaTH3UpPOBAaHHAs CHCTEMa KOHTPOJIA M YNpPaBICHHUS TEIJIOBBIM PEXHMOM KaMmep KOKCOBOM
Oarapen B ycnoBusax [IAO «MMK».

6. ABTOMaTH3anus TEXHOJIOTHYECKOTO pexumMa paboTsr OCH30JILHOTO OTJENEHUs
KOKCO-XuMHuueckoro npoussojictsa [TAO «MMK».

7. ABToMaTH3auus ~ TEXHOJOIMYECKOIO  Ipolecca  YIJICIOATOTOBUTENBHOTO  OTHENCHHUS
KOKCO-XMMHUYECKOTO Mpou3BoAcTBa B ycnoBusaX [TAO « MMK».

8. ABTOMaTH3aIMs IpOIlecca MUXTOMOJAYM M 3arpy3Kd IMXTHl B AoMeHHy0 medb NelQ TTAO
«MMK» ¢ ncnonp30BaHNEM CUCTEMBI OECKOHYCHOM 3arpy3KH.

9. ABTOMaTH3alKs ¥ ONTUMHU3AIMS MIpoLiecca MoJauy MPUPOJHOTO ra3a B JOMEHHYIO NeUb C IEJIbI0
YMEHBIICHUS pacxoaa KOKca.

10. ABTOMaTH3alKs TEIUIOBOTO pEeXKMMa BO3AyXOHarpemaTens JOMeHHOW meun B ycioBuax I1AO
«MMK» nmis obecriedeHrst MAaKCHMATBHO BO3MOXHOH aKKyMYJISINH TEIUIa 32 TIepHUO.T Harpesa.

11. Cucrema aBTOMaTHYECKOM ONTHMU3ALMS YIPaABICHHUS IPOLIECCOM CKUTaHHUA TOIUIMBA B
MOJIKYIIOJIBHOM TIPOCTPAHCTBE BO3JyXOHAarpeBareisl B IMEpPUOJ HarpeBa C IEJIbI0 JOCTHKEHHS MaKCHMAaJIbHO
BO3MOYKHOH CKOpOCTH HarpeBa KymnoJja J0 3aJaHHOU TeMIlepaTyphl.

12. CucremMa aBTOMAaTMYECKOTO KOHTPOJS XOJa Ipollecca BBIIUIABKM CTald B KHCIOPOJHOM
KOHBEPTOpE, 0OecreynBaroas peJoTBPALleHNe U HEJOMYIIEHUE BEHIOPOCOB pacIulaBa U IjIaka u3 KOHBEPTEPA.

13. ABTOMaTHYeCKass CHCTEMa IPOrHO3MPOBAHUE TEKYIIEro COJEpKaHUS YIiepoja B Ipolecce
KOHBEPTEPHOH IJIaBKH [0 aHAINU3Y OTXOJSAIINX KOHBEPTEPHBIX ra30B.



14. ABTOMaTHYeCKass CHCTEMa HENPEPhIBHOTO PACUYETHOTO OIpPENENCHHUsS TEMIIEpaTyphl CTald B
MpouUecce KOHBEPTEPHOM MIIABKH.

15. CucteMa aBTOMaTHYECKOTO YIPABJICHUS MOJIOKEHUEM NPOAYBOYHOM (PypMbl KOHBEpPTEpA.

16. ABToMaTm3anus W onTuMu3anug sSHeprerudeckoro pexuma JCII ¢ menpio JOCTHXKEHUS
MaKCHMaJIbHOMN MPOU3BOIUTENHEHOCTH TIEYH.

17. CucrteMa ONTUMANbHOTO YNPABICHUS 3SHEPreTHUYCCKUM PEKUMOM 3JIEKTPOAYTOBOM IUIABKH C
LeJIbI0 TOCTHKEHUSI MUHUMAJIBHOTO YIETIBHOI0 PacXo/ia 3JIeKTPpUIeCKOH IHEPTUH.

18. Cucrema ontumansHOTO ynpaBieHusi sHeprerudeckum pexknmom JICII-180 TTAO «MMK» ¢
LEJIBIO TOCTHKEHUSI MUHUMAJIbHOM ce0€CTOMMOCTH BBIIUIABIISIEMON CTAJIH.

19. ABTOMaTH4eckoe yrnpasieHue TermioBbiM pesxkxumom JCII-180 ¢ ncnonp3oBaHreM HHPOPMAITUH O
KOCBEHHOM METO/IE pacuera TeKyIlel TeMIepaTypsl KHUIKOW CTaJIH.

20. ABTOMaTH3alMsl Tpollecca JIO3MPOBaHUS M MOAAYH [UIAKOOOpa3yIoUNX, JETUPYIOIIUX U
PACKHCIAIOMUX MaTepuasoB B arperart JoBojku ctainu B yenousx KKI[ [TAO «MMK».

21. ABTOMAaTH3MPOBAaHHOE YIPABJICHHUE TEIUIOBBIM PEXHMMOM HarpeBa MeTajula C HCHOJIb30BAHHEM
CHCTEMBI HEIIPEPHIBHOTO TEKYIIETO KOHTPOJISl TeMIlepaTypbl MeTaiia B arperare neub-koBi (AIIK) B ycnoBusix
KKII ITAO «MMK».

22. ABTOMAaTH3aIMs TEXHOJIOTMYECKOTO PEKUMa Ipoliecca BaKyyMUPOBAHMS CTald B YCTAaHOBKE
MOPLMOHHOTO BAKYyMHPOBAHMS.

23. CucremMa aBTOMAaTHYECKOTO YIPABICHHS PAaCcXOI0M TPAHCIIOPTUPYIOUIETO ra3a (aproHa) ¢ IeNbo
JOCTHKEHUSI MaKCUMAaJIbHOM MPOU3BOAUTEIHLHOCTH YCTAHOBKH IUPKYIISILIMOHHOTO BAKYYMUPOBAHUS CTaJH.

24. ABTOMAaTH3MpPOBaHHAsT CHUCTEMY OIIPEACICHUS OKOHYaHMS IpOLEcca BaKyyMHPOBAaHHUS MpU
JOCTHKCHHH 3alaHHOTO COZEPKaHUs yIiaepoa B MeTajuie (10 aHaJIM3y OTXOAALIMX ra3oB).

25. ABTOMAaTH3alMs TEXHOJOTHYECKOIO peXHMa IMpollecca BaKyyMHpPOBaHHS CTald B YCTaHOBKE
mupkysironHoro Tuna B KKI ITAO «MMK».

26. CucremMa aBTOMATHYECKOIO PETYJIMPOBaHHE YPOBHS MeTalja B IPOMEXKYTOYHOM KOBILIE H
kpuctamunzarope MHJI3 B yenoBusix KK ITAO «MMK».

27. ABTOMATH3MpOBaHHAS CHCTEMa YIPABICHUS CKOPOCTHIO pasnuBku wmetamia B MHJI3 B
3aBHCHMOCTH OT TE€MIIepaTyphl CTAJIM B MPOMEKYTOUHOM KOBILIE M MapKU pas3irBaeMoi cranu B ycnoBusax KKII
I[TAO «MMK».

28. ABTOMaTH3aIMsI TEXHOJIOTHMYECKOrO0 TMpOoIlecca Pa3MBKUA CTald Ha COPTOBBIE 3arOTOBKU B
yenousix DCIIL [TAO «MMK».
29. Cucrema aBTOMATHYECKOW ONTUMH3AIMKM VIPABICHUS MPOIECCOM CXKWUTAHHUA TOIUIMBA B

Metoanueckoi meun crtaa 2500 ITAO «MMK» ¢ menbo JDOCTHXCHHS MaKCHMalbHO BO3MOXKHOW CKOPOCTH
HarpeBa MeTaia.

30. ABTOMaTHYECKas CHUCTEMa CTaOWIM3allUK TEMIIEPaTypHOTO COCTOSHHS HarpeBaeMbIX CIsI00BBIX
3aroTOBOK Ha BBIX0JI€ U3 METOANUYECKO rmeun ctana 2500

31. ABTOMaTH3aIMA TEIUIOBOTO U PEeXUMa MpH HarpeBe Metaiuia B medax craHa 2000 [TAO «MMK».

32. ABTOMaTH3alMs TEIJIOBOTO pPEKMMa CBETJIONO OTXKHMIa MeTajula B Iedax KOJMaKOBOTO THIA
muctonpokarHoro 1exa JIII-5 [TAO «MMK».

33. ABTOMaTH3aUMs TEIJIOBOTO PEXXKUMa OTXKHIA JICHTHI B JJIEKTPUIECKUX IeYax KOJIMaKOBOTO THIIA B
ycnoBusax [TAO «MMK-Metusy.

34. ABTOMATH3MpOBaHHASs CHUCTEMa BKJIOYEHHs ropenok OameHHoW meun AI'HI[ mexa mokpwrruit

[MTAO «MMK» ¢ 1enpio cTabWIM3aluyd TEMIICPAaTyphl MOJOCH HAa BBIXOJIE M3 y4acTKa HarpeBa W OOCCIICUCHHS
COXPaHHOCTH PaJUaMOHHBIX TPYO.

35. ABTOMaTH3alMs TEIJIOBOIO pekMMa B 30HaxX HarpeBa Oamennodt meun AHO JIIIL-3 TTIAO
«MMK».

36. ABTOMATH3MpOBaHHAS CHCTEMa KOPPEKIMH TEIJIOBOTO peknMa maporeHepaTtopa (kotma) TOIL]
MPpY U3MECHEHUH KOJIMYECTBA BHIPAOATHIBAEMOI JIEKTPOIHEPTHH.

37. ABTOMATH3MpPOBaHHAS CHCTEMa pPETyJIHUPOBAaHMUS YPOBHA BOIH B OapabaHe MapoBOTO KOTIA
naporeneparopa [IBC [TAO «MMK».

38. ABTOMaTH3alMs TEIUIOBOTO PEeXHMa  PACTbUIMTENIBHOTO CyIlIWia JJIsl MPUTOTOBIEHHUS

IpaHyIHPOBAaHHBIX ITAKOOOPA3yIOLINX CMECEH.



4. TpeGoBanusi K 0(popMJIEHHI0O KOHTPOJILHOI pPadoThl MO0 IMCUUILIHHE «ABTOMATH3ALMS
MeTAJJIYPru4ecKUX MpoueccoB»

®opwmar mucta A4. pudt Times New Roman, pasmep 12, mexxctpounsrit uatepsan 1,5. BeipaBauBanue
TekcTa no mmpuHe. A63an 1,25. [Napamerpa crpanunsl: ciaeBa 30 mm, cnpaBa 10 MM, cBepxy U cHH3Y 20 MM.
Homep cTpaHuIip! mpocTaBiseTcsi BHU3Y OT LEHTPA.

Tekcr pedepara MOWKEH OBITH CTPYKTYpHPOBAaH. 3arojlOBKM IIEPBOTO YPOBHS 3aIMCBHIBAIOTCS
MPONHUCHBIMU OyKBaMH, CHMMETPUYHO TEKCTY, JKUPHO. 3arojOBKH BTOPOTO YPOBHS — C TPOIMCHOH OYKBBI,
OCTaJIbHBIC CTPOYHBIE, JKHUPHO, C a03aI[HOTO OTCTYIIA.

B TekcTe 00s3aTenbHO MOJDKHBI OBITH PAacCTaBICHBI CCHUIKM HA HMCIOJIb30BAaHHBIC HCTOUYHUKH.
CHucoK WCIOJIb30BAHHBIX HMCTOYHUKOB (OPMHUPYETCSI B MOPSJIKE CCHUIOK IO TeKCTy pedepara u
odopmisercs B coorBercTBuu ¢ [OCT P 7.0.100 -2018.

Ipumepor oubnuocpagpuueckux onucanuii (IOCT 7.0.100 -2018)

1.Onucanue uzoanuii ¢ 0OHUM A8MOPOM

CubukuH, 10./]. DnekrpocHabkeHUE MPOMBIILICHHBIX U TPAXKIAHCKUX 3MaHUi: yuel. uis cpell. mpod.
o6pa3z. / KO/I. Cubukun; Cpennee npod. ObpazoBanue, CTpOUTENBCTBO U apXUTEKTypa. — MockBa: Academia,
2006. — 362 c.: mi., Tadm. — ISBN 5-7695-2250-3. — TekcT: HEMOCPEICTBEHHEIH.

2.0nucaHue ¢ 08yms agmopamu

Uepros, A.I'. 3agaunuk no ¢usuke: yued. mocodue / A.I'. Ueptos, A.A. BopoOseB. — 8-¢ u3n., mepepad. u
nor. — Mocksa: @usmatiurt, 2008. — 640 c.: wr. — ISBN 9875-94052-145-2. — TekcT: HEOCPECTBEHHBIH.

3.0Onucanue ¢ mpems agmopamu

Bapnamosga, JI.H. YnpasieHue JOKyMEHTalMEH: aHITIO-PYCCKUM aHHOTUPOBAHHBIN CIIOBAPh
cTa"mapTu3upoBanHoi repmunonoruu / JIL.H. Bapnamosa, JI.C. baron, K.A. bactpukoBa. — Mocksa: CriyTHHK,
2017.—-398 c¢. — ISBN 978-5-9973-4489-4. — TekcT: HEMOCPEACTBECHHBIM.

4.Onucanue uzoanuii nood saznasuem (5 u bonee asmopos)

Maremaruka: yue6. mocooue / FO.M. [lanunos, JI.H. XKypbenko, I'.A. Hukonosa [u ap.]; MunuctepcTBo
oOpazoBanus 1 Hayku Poccuiickoit @enepanyu, Kazanckuii rocyiapcTBEHHBIM TEXHOIOTHYECKUN YHUBEPCUTET. —
Mockga: TH®PA-M, 2011. — 496 c.: ui., Tadba. — ISBN 5-16-0022673-2. — TekcT: HenocpeaCTBEHHBIN.

5.Onucanue MHO20mMoOMHBIX U30AHUL

Martepuasl ¥ 2JIeMEeHTHI JIeKTPOHHOM TexHUKH. B 2 Tomax. T.1. [IpoBogHUKH, IOTYTIPOBOAHUKH,
JUBJICKTPUKH: YISOHUK JIJIs CTY/I. BYy30B, 00YUaIONIUXCS 110 HAIPABICHHUIO « DJICKTPOHUKH U MUKPOIICKTPOHHUKAY
/ B.C. Copoxkum, b.JI. Aatumnos, H.I1. JlazapeBa. — Mocksa: U1 Axagemus, 2006. — 440 c. — bubmmorp.: c.
435-438. — IIpeam. ykas.: c. 438-440. — ISBN 5-7695-2785-4. — Tekct: HenmocpeACTBEHHBIN.

6.Onucanue 3aKOHO0aMeNbHbIX MAMEPUANO8

I'paxnmanckuit nporeccyanbubnii kogekc PCOCP: [mpunst Tpetbeii cec. Bepxos. CoBera PCOCP mecroro
co3biBa 11 uronst 1964 r.]: oduir. TekcT: mo coctossnuto Ha 15.11.2001 r.; MuHKCTEpCTBOBO 10cTHIMK Poccuiickoi
®enepauuu. — Mocksa: Mapketunr, 2001. — 159 c. — 3000 3k3. — ISBN 5-94462-191-5. — Tekcr:
HEMOCPEICTBEHHBIN.

7.0nucanue cmanoapmos

I'OCT P 57564-2017. Opranu3anus ¥ MpoBeJeHUE PadOT MO MEKAYHAPOIHOW CTAaHIAPTU3AINH B
Poccuiickoit ®enepaunu = Organization and implementation of activity on international standardization
in Russian Federation: marmuoHansHBIA cTaHmapt Poccwiickoit @enepanuu: n3nanue oduIuaIbHOE :
YTBEp)KIEH U BBeaeH B JencrBue lIpukazom PenepanbHOro areHTCTBa [0 TEXHUYECKOMY
perynupoBaHuio u merposioruun ot 28 wutons 2017 r. Ne 767-ct : BBelIeH BIEpBbIC: JaTa BBEACHUS
2017-12-01 / pa3paboran BcepoccuiickuM Hay4HO-UCCIIEAOBATEILCKUM HHCTUTYTOM CTaHIAPTU3ALMUA U
ceprudukanuu B Mammuoctpoennn (BHUMHMAIL). — Mocksa: Crannaptuadopm, 2017. — 'V, 43, [1]
C.; 29 cm. — 33 9K3. — TeKCT HemoCpeICTBEHHBIH.

8.Onucanue namenmmuvix 00OKyMenmos

IMarent Ne 2637215 Poccwmiickas Peneparms, MIIK B02C 19/16 (2006.01), B02C 17/00 (2006.01).
Bubpanmonnas menpHuma: Ne 2017105030: 3asBn. 15.02.2017: ony6ut. 01.12.2017 / Apremenko K. W., bornanos
H. D.; 3asBurens BI'TY. — 4 c.: mi1. — TexcT: HeMMOCpeACTBEHHBIA.

9.0Onucanue nepuooudeckux u30aHull

besomacHocTs xu3HenesTensHocTH. — ISSN 1684-6435. — Texct: HemocpeCTBEHHBIH.

Bectruk apesreit nucropun. — ISSN 0321-0391. - URL:
https://dlib.eastview.com/browse/publication/669/udb/12 (zara oopamenus 02.10.2019). — TekcT: 37eKTPOHHBIH.



http://catalog.viniti.ru/srch_result.aspx?IRL=SELECT+%28*%29+FROM+%28*%29+WHERE+%28author%29+contains+%28Q%27%d0%90%d1%80%d1%82%d0%b5%d0%bc%d0%b5%d0%bd%d0%ba%d0%be+%d0%9a.+%d0%98.%27%29&TYP=STAT
http://catalog.viniti.ru/srch_result.aspx?IRL=SELECT+%28*%29+FROM+%28*%29+WHERE+%28author%29+contains+%28Q%27%d0%91%d0%be%d0%b3%d0%b4%d0%b0%d0%bd%d0%be%d0%b2+%d0%9d.+%d0%ad.%27%29&TYP=STAT
http://catalog.viniti.ru/srch_result.aspx?IRL=SELECT+%28*%29+FROM+%28*%29+WHERE+%28author%29+contains+%28Q%27%d0%91%d0%be%d0%b3%d0%b4%d0%b0%d0%bd%d0%be%d0%b2+%d0%9d.+%d0%ad.%27%29&TYP=STAT
https://dlib.eastview.com/browse/publication/669/udb/12

10.0Onucanue uzoanuii MI'TY

[Mapcynkun, b.H. JlokanbHbie cTaOMIM3UPYIOLIME KOHTYPHI aBTOMaTnieckoro ynpasienusi B ACY TII
MIPOMBINIUIEHHOTO TTpon3BozcTBa: MoHorpadus / b.H. [lapcynkun, C.M. Aanpees, O.C. Jloryrosa, T.Y. AxmeTOB;
Marnutoropckuii roc. rexauueckuii yu-T um. I'.J1. HocoBa. — Marautoropck: M31-80 MarHUTOropck. roc. TeXH.
yH-Ta, 2012. — 406 c. — ISBN 978-5-4253-0418-0. — Tekct: HemocpenCTBEHHBIH.

11.0Onucanue snexmpounsix usoanuti MI'TY (makpoobwvexmut)

MyxuHa, E. 10O. IIpoekTupoBanne aBTOMaTU3UPOBAHHBIX cUCTeM: KoHCeKT tekuuil  / E.}O. MyxuHa;
MI'TY. — Marautoropck: MI'TY, 2014. — 1 CD-ROM. — 3aru. ¢ TUTY. 9KpaHa. —
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121181/1154.pdf&vi
ew=true (mata obpamenus 09.10.2019). — MakpooObeKT. — TeKCT: 3MeKTPOHHBIH.

12.0Onucanue 35C «Jlanwvy

OCHOBBI METaJLTyprHYECKOTO Mpon3BoAcTBa: yueOHUK / B.A. burees, K.H. Bnosun, B.M. Konokonbues,
B.M. Canranuk. — Cankr-IlerepOypr: Jlans, 2017. — 616¢.: wi., Tabm. — ISBN 978-5-8114-2486-3. — Tekcr:
AJICKTPOHHBIH // DNeKTpOoHHO-0MOIMoTeuHas cucreMa «Jlanby: [caiiT]. — URL: https://e/lanbook.com/book/90165
(mata ooparenus 02.10.2019). — Pesxum focTyma: ajis aBTOPHU3. MOJIb30BATENICH.

13.0Onucanue 365C «3nanuymy»

ITonog, FO. 1. Ynpaenenue npoekramu: yaedHoe mocodue / 0. U. [Tomos, O. B. SIkoBenko. — MockBa:
NH®PA-M, 2019. — 208 c. — (Yuebnuku ans nporpammel MBA). —  ISBN 978-5-16-002337-3. — URL:
https://new.znanium.com/read?id=329884 (mara obpamenus 10.10.2019). — TekcT: 3MeKTPOHHBIH.

14.0Onucanue 3b6C «FOpatimy
Tporenko, B.B. Cuctemsl ynpapieHUs TEXHOJOTHUSCKUMH MPOIIeCcaMu M MH()OPMAaIMOHHBIC TEXHOJIOTUH:

yaeOHOoe ocobue aist akagemudeckoro Oakamaspuara / B.B. Tpouenko, B.K. ®denopos, A.1. 3a0ynckuii, B.B.
KomennanroB. - Mocksa: FOpaiit, 2019. — 136¢. — ISBN 978-5-534-09938-6. — Tekct: anexktponHslii // O5C
IOpaiit [caiit]. — URL:
https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-tehnologii-438994#pa
ge/2 (nara oopamenus 10.10.2019).

15. Onucanue caiimos 6 cemu Mumepnem

I'ocynapcTBeHHBII OpMHUTAXK: [caitt]. — Cankr-IleTepOypr, 1998. - URL:
http://www.hermitagemuseum.org/wps/portal/hermitage (nara obpamenus: 16.08.2019). — Tekcr. N300pakenue:
JNIEKTPOHHBIE.

TACC: nndpopmanmonHoe areHTcTBo Poccun: [caiiT]. — Mocksa, 1999. — OGHOBIIsIETCSI B TEUEHHE CYTOK.
— URL: http://tass.ru (nata obpamenus: 26.05.2019). — TekcT: 3MeKTPOHHBIH.

OnexTpoHHas OnbOIroTeKa: OMOIMOTEeKa nuccepTanuii: cailit / Poccuiickas rocymapcTBeHHast OMOIHOTEKA.
— Mocksa: PI'b, 2003. — URL: http://diss.rsl.ru/?lang=ru (xara o6pamenus: 20.07.2019). — Pexxum mocryna: ams
3apeructpup. untareneil PI'b. — Tekcr: aneKTpOHHBIN.

IIpumeput evinonnenus nemenmos pehepama.
Tabauna 1.1 — HazBanue tadiuibl

Macca, KT, JnrHa, MM L L, Ls
He MeHee
160 1000 4 5 6
170 1125 52 60 39
190 1165 389 405 247

Pucynok 1 — [Ipumep odopmireHus: TabIHUIIBI
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Pucynoxk 2 — IIpumep rpadmka GyHKIIHOHATEHON 3aBUCUMOCTH

Temnepatypa dakena, °c

1490

1485

1480

1475

1470

1465

1460

pal

/

/

15 17

Pacxon Bosayxa, x10° Mm%y

19 21

23

25 27

Pucynok 3 — [Ipumep rpaduka KOJINUECTBEHHONW 3aBUCHMOCTH

[1noTHOCTE p B KMJIOTpaMMax Ha KyOMUYECKHI METP BBIUUCIIIOT 110 (hopmyIe

r7Ie m - Macca oopasia, Kr;

V - 06bem oOpasiia, M.

p =m/V,

(1.1)

Pucynok 4 - [Ipumep odopmieHus: GopMyisl
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PucyHox 5 — [Ipumep BBIIOJIHEHUS CXEMbl aBTOMATU3ALHN
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