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JIncer akTyaaunzanuu padoyeii nporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00CyxkeHa u oqoopena s peanusamnuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl ABTOMATH3UPOBAHHBIX CHCTEM YIIPABICHHUSI

[IpoTtokonm ot 20 1. Ne

3aB. kadeapoit C.M‘KﬂﬂpeeB

Pabouas mporpamma niepecMoTpeHa, 00cyxkieHa u ogodpena s peanusanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceaHuu Kadeapbl ABTOMAaTU3UPOBAHHBIX CUCTEM YIIPABICHHS

[Iporokom ot 20 1. Ne

3aB. kadenpoit C.M.XH;{peeB

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa 1 000peHa s peann3aiuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu KadeaApbl ABTOMATH3WPOBAHHBIX CUCTEM YIIPABIICHUS

IIporokom ot 20 . Ne

3aB. kadenpoit C.M.KHz[peeB

Pabouvas nporpamma nepecMoTpeHa, 00CykIeHa 1 o100peHa s peanmn3aruu B 2025 - 2026
y4eOHOM rojly Ha 3aceaHuu Kadeapbl ABTOMATH3WPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokom or 20 . Ne

3aB. kadeapou C.M.XHﬂpeeB




1 Ilesiu ocBOEHMSI AMCUMILTUHBI (MOIYJIS)

[leqsMu OCBOEHMSI AUCUUIUIMHBI «ABTOMATH3alUs METAJUTyPrUYeCKUX IPOLIECCOBY
SIBJISIFOTCS: W3YYCHHUE IMPUHIMIIOB IMOCTPOCHHUS M SKCIUIyaTallMk WH(OOPMAIMOHHBIX CHCTEM B
TEXHOJOTUYECKHX MPOLECCaX B METAJUIyprMd; OCHOB TE€OPUH ABTOMATHUYECKOTO YIPABJICHUS
METaJUTypru4eCKUMU TPOIECCaMU; TPUHIIMIIOB XpaHEHUs W OOpabOTKH, aHalW3a U CHHTE3a
MPOU3BOJICTBEHHO-TEXHUYECKOM HH(POPMALIY.

2 MecTo qucuMnJIMHbI (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl

JucuuiuinHa ABTOMaTH3alMs METAIyprUYeCKUX MIPOLECCOB BXOJAUT B YACTh YUEOHOTO
mwiaHa QOpMUPYEMYIO0 ydYAaCTHHUKAMU O0O0pa30oBaTENbHBIX OTHOIIEHUH 00pa3oBaTEbHOMN
POTrpaMMBl.

Jnsg  wu3ydyeHus  JUCHMIUIMHBL ~ HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIAJCHUSN),
c(hOPMHUPOBAHHBIE B PE3yJIbTATE U3YUCHUS IUCIUILINH/ IPAKTHK:

D1eKTpo0OOPyAOBaHUE METAIITYPIHYECKHUX LIEXOB

®dusuka

BBenenue B HanpaBieHue

Mertposorus, cTanaapTH3anus 1 cepTudukanus

3HaHus (yMEHMs, BIQJICHUs), TOJyYCHHbIE TPU W3YYEHUH JTaHHOM NHCUUIUIMHBI OYIyT
HEOOXOAUMBI 1151 U3yUeHUs! AUCHUIINH/TIPAKTHK:

MeToasl KOHTPOJISI JOMEHHOT 0 ITpoliecca

[IpousBoacTBEeHHAs - TEXHOJIOrHYecKas (IPOEKTHO-TEXHOIOIMUECKasl) MpaKTUKa

DKcITyaTanys TOMEHHBIX Tieueit

MeToab! ONTUMH3ALMU B METAJUTYprUH

[ToaroToBka Kk mporeype 3aluThl ¥ 3aI1KTa BBITYCKHON KBaJIM(UKAMOHHON paboThI

[Ipou3sBoicTBEHHAS - IPEATUILIOMHAs TPAKTHKA

3 KomneTenuuu odyuarouierocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUS

AUCUHMILIMHBI (MOAYJIS) M IVIAHUPYeMbIe pe3y/ibTaThl 00y4YeHHUs

B pesynbrare ocBOeHHS AUCUMILIMHBI (MOIYJis) «ABTOMAaTU3aLUs METAJITYyPrHUECKUX
IIPOLIECCOB» 00YYAIOIIUIICS NOIKEH 00J1aAaTh CIIeIyOIUMHI KOMIIETCHIIUAMU:

Kon nanukaTtopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

[IK-4 CnocoGeH BBINMOMHATh 3aayd MO OICHKE CBHIPbS W METaJUTyPrHUYE€CKON MPOIYKIIHH,
KOPPEKTUPOBATh U KOHTPOJIUPOBATH NPOU3BOJCTBEHHBIN MPOIIECC

[IK-4.1 OLleHUBAaET ChIPhE W METAUIYPTHUUECKYIO MPOAYKIHIO, KOPPEKTUPYET U
KOHTPOJIUPYET MPOU3BOACTBEHHBIN MpoIecC ¢ 0OOCHOBAHUEM MPUHSATHIX
TEXHOJIOTHUYECKUX U TEXHUYECKUX MEP




4. CTpyKTypa, 00bEM H coaepKaHne TUCHUTLTHHBI (MOTYJIs1)
OO01mmast TPy TI0eMKOCTh JTUCIHILINHBI COCTABIIACT 3 3a4eTHBIX equHuI] 108 akas. yacos, B TOM 4ucIie:
— KOHTaKTHas paborta — 37 akaj. 4acos:

— ayautopHas — 36 akaJl. 4acos;

— BHeayIuTOpHas — 1 akaJl. 4acos;

— camocTosTenbHas padoTta — 71 aka. 4acos;
— B (hopMe mpakTryeckon moaAroroBku — 0 akas. yac;

dopMa aTTecTaluu - 3a4€T

AynuropHas 3 s
e KOHTaKTHas paboTa E 5 ®opma TeKy1ero
=
B aKaJl. yacax 3] Bu KOHTPOJIS
Paznen/ Tema 3 ( axaz. Hacax) == A N P Kon
g 3 © | caMOCTOATENBHOM | yCIeBaeMOCTH H
JACIUTUTAHBI 5 £ o« . | xomnereHuu
@) g £ padoThI MIPOMEKYTOUHOM
nmab. | mpakrt. | 3 &
TIex. Z2'Q aTTeCTaluu
3aH. 3aH. | U &
1. Texuudveckue cpenctsa coOopa,
00paboTKH u nepenavn
HHpOpMAIUH
1.1 OcHoBHble mOHATHA 00 CamocTosTensHoe MK-4.1
HH(}OPMALMOHHO- 2 2 |m3yuenue yueOHOI VYerHbli onpoc '
M3MEPHTENTbHBIX CHCTEMaX. JUTEPATYPHI
1.2 Merponorugeckoe CamocrosTenbpHOe o
P o Vernwii onpoc  |T1K-4.1
obecrieueHne 2 2 |wm3yuenue yueOHOI
. KontponbHas paborta
TEXHOJIOTHUECKAX U3MEPEHHI. JATEPATyPHI
5
CamocrosTensHoe
M3yYeHUE yueOHOU
1.3 Meromsl u cpeacTBa JUTEPaTyphl, TectupoBanue MK-4.1
HU3MEpCHUs rapaMeTpoB 2 10 6 MOJIrOTOBKA K JlaGopaTopHsbie '
TEXHOJIOTUYECKOro Iporecca. BBIITOJTHEHHIO paboTHI
11ab0paTOPHBIX
pabot
Hrtoro mo pasaeriny 6 10 10
2. OCHOBBI  aBTOMAaTHYECKOTO
yIpaBICHUS TEXHOJIOTHYECKUMHU
IIpoLeccamMu
2.1 Knaccudukauus M BUIBI CamocrosiTensHoe [K-4.1
CUCTEM aBTOMAaTHYECKOTO 2 2 |u3yuyeHue y4eOHOI TecrtupoBanue '
yIpaBICHUSL. JUTEPaTyphl
CamocTosTensHoe
5 H3y4eHue yueOHou
2.2 Crcremer an/ITe ai] bl YcTHBI onpoc
ABTOMAaTHYECKOTO Patypbl, P [K-4.1
2 4/41 6 MOJITOTOBKA K JlaGopaTopHbie
PETYJINPOBaHUs. C TUIIOBBIMU
BBITTOJTHEHHIO paboTHI
PETYIATOPAMH.
J1a00paTOPHBIX
pabor




CamocTosiTelbHOe
M3yUYCHUE YIEOHOM

2.3 CaoticTBa CHUCTEM JUTEPATYPHI, JlaGopaTopHbie MK-4.1
aBTOMAaTHYECKOTO 2 4/3,21 6 MOTOTOBKA K pabotsl [IpoBepka '
peryanpoBaHusl. BBITTOJTHEHHIO WH/I. 3aJaHUH
J1a00paTOPHBIX
pabot
Wroro no pazneny 6 8/7,21 14
3. ABTOMaTH3aIUs
TEXHOJIOTHYECKHIX POLIECCOB
3.1 OcobeHHOCTH MOCTPOCHHUS CaMOCTOﬂTeHLHO% [K-4.1
2 3,3 | uzyueHune yueOHOI TectupoBanue
u ¢pynkunu ACY TIL
JATEPATypHI
3.2 ABTOMaTH3aIUsA CaMOCTOSTEIbHOE Vbl onpoc
o [K-4.1
arJioMeparuoHHOTO 2 4 |usyuenwue yueOHo# | [IpoBepka uHz.
MIPOMU3BOJICTBA. JUTEPATypHI 3aaHui
33 ABTOMATH3ALIA CaMOCTOﬂTEHLHOE VYerHbiii onpoc MK-4.1
2 4,15 |u3yuenue yueOHoii | IIpoBepka uHs.
METaJLTyPrUYeCKIX MPOIIECCOB o
JUTEPATypHI 3amaHul
Uroro no pazneny 6 47
Uroro 3a cemectp 18 |18/7,21 35,45 3a4éT
Hrtoro no auciuIimae 18 18/7,2 71 3a4eT

)41




5 O0pa3oBaTesibHbIE TEXHOJIOTUH

Jis peanu3zanuu NMpelyCMOTPEHHBIX BUAOB Y4eOHOW paboOThl B KauecTBE 0Opa3oBaTENIbHBIX
TEXHOJIOTUH B TPEMOJAaBAaHUHM JUCIHIUIMHBI «ABTOMATH3aAIMsl METaUTypPIrHYECKUX IPOIECCOBY
UCTIOJb3YIOTCS:

TpaguuroHHbIE 00pa30BaTEIbHBIC TEXHOJIOTUN — HH()OPMAITMOHHAS JISKIUS (BBOIHYIO JICKIIHUIO,
IZie AaeT epBOe MPEJICTABICHHE O MPEAMETE U 3HAKOMCTBO CTYACHTOB C HA3HAYEHUEM M 3a/1a4aMHU Kypca);
JEKIMHA — KOHCYJIbTAIMU, W3JI0KEHHE HOBOTO MaTephalia COMPOBOXIAETCS MOCTAHOBKOH BOIPOCOB H
JMCKYCCHEH B IOMCKaX OTBETOB Ha 3TH BOMPOCHI; 1abopaTopHble pabOThI; MPAKTUYECKHE 3aHATHS.

TexHonoruu nmpoOIeMHOT0 00yueHusl — MPOOJIEMHBIE JIEKIUH SBISETCSA PE3YJIbTATOM YCBOCHUS
MOJyYeHHOM MH(OpMAIMM IMOCPEACTBOM IOCTAaHOBKM MPOOJIEMHOr0 BOIIpOCa M IOHMCKa IyTe ero
pereHust; 1adopaTtopHbie PabOTHI C UCTIOIB30BAHUEM MTPOOJIEMHOT0 00yYEeHHE, KOTOPOE 3aKII0UaeTCs B
CTUMYJIUPOBAaHUM CTYJIEHTOB K CAaMOCTOSITENIbHOW «J100bIue» 3HAHWUN, HEOOXOIUMBIX IJIs pPELICHHUs
KOHKPETHOM MPOOIIEMBI.

HNudopmanimoHHO-KOMMYHHKALIMOHHBIE 00pa3oBaTeNbHbIE TEXHOJOTMH — B XOJ€ MPOBEACHUS
JEKIMOHHBIX 3aHATHH TPEIyCMaTPUBACTCS HCIONB30BaHUE DIIEKTPOHHOTO JIEMOHCTPAIIMOHHOTO
MaTepuana (JIEKUMU-BU3YyalIM3allid), HUCIOJb30BaHUE VIHTEpHET pecypcoB Ui IMPOMEXKYTOUYHBIX
aTTeCTAIM{ U TPOBEPKHU OCTATOYHBIX 3HAHUI

JIeKIIMOHHBIN MaTepuai 3aKperisieTcs: B X0/1€ JIAOOpaTOpHBIX paboT, HA KOTOPBIX BBIMOIHSAIOTCS
IpyNIIOBBIE WM HHAUBUYaJIbHbIE 3aJJaHU 110 IPOIIEHHOH! TeMe.

CamocrosTenbHas paboTa CTUMYJIUPYET CTYACHTOB K CAMOCTOSTEIbHOM MTPOpaboTKe B Ipolecce
BBINOJIHEHHSI KOHTPOJIBHBIX Pa0OT M MHIMBHUAYaJIbHBIX 33aJaHHUM, a TakkKe B Ipoliecce MOArOTOBKH K
YCTHOMY OIIPOCY, TECTUPOBAHHIO M HTOIOBOM aTTeCTallNH.

B xoz1e npoBeieHNs ICKIIMOHHBIX 3aHATHH IIPe1yCMaTPUBAETCS:

- HUCHOJb30BAaHUE DJEKTPOHHOTO JEMOHCTPAIIMOHHOTO MaTepuaja [0 COBPEMEHHOM
U3MEPUTEIIbHOM TEXHHUKE;

- HCIIOJIb30BaHME JICKTPOHHBIX YYEOHUKOB IO OTACIFHBIM TEMaM 3aHATHIA;

- aKTUBHBIE U WHTEpPAKTHUBHbIC (OPMBbI OOYyUEHUS: BapUAaTHUBHBIN OIpPOC, TUCKYCCHUH, YCTHBIH
OIIPOC, KOHTPOJIbHAS paboTa, TECTOBBINM ONPOC, HHAUBUAYaAJIbHAS «3aIINTa» Ja00paTOPHBIX padoT U T. 1.

6 YueOHo-MeTOIMYECKOE OOecTIeueHHe CAMOCTOSITeIbHOM padoThl 00y4aroIuXCs
[IpencraBneno B npuiioxxenun 1.

7 OueHoYHbIe CPeICTBA /1JIsl IPOBEAeHUs IPOMEKYTOUHO aTTecTAlluU
[IpencraBiaeHb! B IPUIOKEHUH 2.

8 YueOHO-MeTOANYECKOE M HH(OPMAIIHOHHOE 00eceyeHHe I CHUIIMHBI (MOIYJIs)

a) OcHoBHas JquTEpaTrypa:

1. CoBpeMeHHBIC CUCTEMbI aBTOMATU3ALIMK U yIIpaBiieHusl : yueOHoe nocodue / C. M. AHapees, E.
C. Ps6unkoBa, E. 0. Myxuna, T. I'. Cyxonocosa ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 snexTpoH.
OIIT. JICK (CD-ROM). - 3ar. c TUTY. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/1123963/71.pd
f&view=true (mara oOpamenus: 18.09.2020). - MakpooObeKT. - TekcT : 3eKTpOoHHbIH. - CBeacHUs
noctynHsl Takke Ha CD-ROM

2. Tpouenko, B.B. Cuctems! ynpaBiaeHHs TEXHOJIOTHYECKUMU IpoLieccaMi U HHPOPMAIIMOHHbIE
TEXHOJIOTHH: yueOHOe ocobue st akaaemudeckoro oakanaspuara / B.B. Tpouenko, B.K. ®enopos, A.W.
3a0ynckuii, B.B. Komennantos. - Mocksa: UznatensctBo FOpaiit, 2019. - 136¢. - ISBN 978-5-534-09938-
6 - Tekcr : amexrponnsii. - URL: https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-
processami-i-informacionnye-tehnologii-438994+#page/1 (nata oopamenus: 18.09.2020).



0) lomotHuTE/IBHAS TUTEPaTypa:

1. boumapea, A. P. MubopMaIimoHHbIe TEXHOJIOTHH B METAJUTypruu: yuebHoe mocobue / A. P.
Bonpnapesa, B. B. ['pe6ennukoBa, E. C. Ps6unkora ; MI'TY. - Marautoropck, 2014. - 191 c. : wi., cXemsl,
tabi. - ISBN 978-5-9967-0438-5. — Tekcr: HenmocpeacTBeHHbIH (9 9K3.)

2. Metponorusi. Teopust U3MepeHHi: YIeOHUK IS aKaJeMU4IecKoro OakaiaBpuara / moj oo,
penaknueit T.W. MypamkuHoii. - 2-¢ u3a., ucup. u 1om. - Mocksa: MznarensctBo FOpaiit, 2019. - 167¢. —
ISBN 978-5-534-07295-2. - Tekcr : anexkrponnsiid. - URL: https://urait.ru/viewer/metrologiya-teoriya-
izmereniy-434719#page/l (nara oopamenwus: 18.09.2020).

3. Knenukos, B. B. ABromaru3zaiiusi mpoM3BOJACTBEHHBIX MpolieccoB . yueb. mocodue / B.B.
Knenukos, H.M. Cynran-3ane, A.I'. Cxuptinanze. — Mocksa : UTHOPA-M, 2018. — 208 ¢. — (Briciiee
obpasoBanue: bakamaspuar). — Www.dx.doi.org/10.12737/18466. - ISBN 978-5-16-011109-4. - TekcT :
anektpoHHbIi. - URL: - https://znanium.com/read?id=302903 (nara oOpamenus: 18.09.2020). — Pexxum
JOCTYTIA: IO TIOATIACKE.

4. VBanoB, A. A. ABTOMaTH3aIUsl TEXHOJOTHYECKUX MPOIIECCOB U MPOU3BOACTB . yueOHOE
nocobue / A.A. IBaHOB. — 2-¢ u31., ucnp. u goi. — Mocksa : @OPYM : UHOPA-M, 2020. — 224 ¢. —
(Cpennuee nmpodeccuonansnoe oopazosanmne). - ISBN 978-5-00091-535-6. - Teker : anexkrponHsIit. - URL:
https://znanium.com/read?id=362810 (nata oopamienwus: 18.09.2020). — Pexum 10cTyma: 1Mo MOIMUCKE.

5. MyxuHa, E. lO. IlpoekTupoBanne aBTOMaTU3UPOBAHHBIX CUCTEM: KOHCIIEKT JIEKLIUH | yueOHOe
nocobue / E. 0. Myxuna ; MI'TVY. - Marautoropck : MI'TVY, 2014. - 1 snextpos. onr. auck (CD-ROM). -
3ari. c TUTYJL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1154. pdf&show—dcatalogues/1/1121181/11
54.pdf&view=true (nata oopamenus: 18.09.2020). - MakpooObeKT. - TEKCT : 2eKTpOHHBII. - CBeaeHHS
noctymHbl Takke Ha CD-ROM.

6. [Iumos, O. B. TexHuueckue cpecTBa aBTOMATH3AIMH U yIIpaBiieHus : yaeOHoe mocooue / O.B.
[umoB. — Mocksa : UTH®PA-M, 2020. — 396 c. + Jlon. maTepuanbl [DNeKTpOHHBIN pecypc]. —
(Cpennuee nmpodeccuonansnoe oopazosanue). - ISBN 978-5-16-015283-7. - Tekcer : anexrponnsiid. - URL:
- https://znanium.com/read?id=359601 (nara oopamenus: 18.09.2020). — Pexxum gocTyra: Mo moamucKe.

7. Aunpees, C. M. IIpyHLIUIIBI TOCTPOEHMS U OpraHU3aLMU KOMIUIEKCOB TEXHUYECKUX CPEJICTB B
CHCTEMaxX aBTOMAaTH4ecKoro ympasieHnus. Kypc jekumii | ydebnoe mocobme / C. M. Amnmpees. -
Marunutoropck : MI'TVY, 2013. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=920.pdf&show=dcatalogues/1/1118913/920.
pdf&view=true (mara oopamienus: 18.09.2020). - MakpooObekT. - TekcT : 37eKTpoHHbIN. - CBeneHUs
noctyrHbl Takke Ha CD-ROM.

8. Ilapcynkun, b. H. ABroMaru3amusi TEXHOJOTHYECKHX IIPOLIECCOB U IPOU3BOJCTB.
[Tpou3BOACTBO cTany B MAapTEHOBCKHX Ie4aX, ABYXBAaHHBIX arperaTax U KHUCIOPOJHBIX KOHBEpTEpax :
yueOnoe nocodue / b. H. Tlapcynkun, T. T'. CyXOHOCOBa A. P. bonnapesa ; MI'TY. - Marauroropck :
MI'TY, 2016. - 264 c. ui., TaoJI. - URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad”name 2913. pdf&show—dcatalogues/1/1134463/29
13.pdf&view=true (marta obpamienus: 18.09.2020). - MakpooObeKT. - TeKCT : dIeKTpOoHHBIH. - UMeeTcs
ME€YaTHBIA aHAJIOT.

9. Tlapcynkun, b. H. ABToMaru3amus TEXHOJOTHYECKHX IMPOLIECCOB M TPOU3BOACTB B
Mmetautypruu : yueonoe nocobdue / b. H. Tlapcynkun, C. M. Anapees, E. C. Psbunkosa ; mox pen. b. H.
[Mapcynkuna ; MI'TY, [kad. IIKuCVY]. - Marauroropck, 2011. - 151 c. : wmm., Tabm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/482.
pdf&view=true (nara oopamenus: 18.09.2020). - MakpooObeKT. - TEKCT : 3eKTpOHHBIH. - IMeeTcs



MEeYaTHBIA aHAJIOT.

10. ITapcynkun, b. H. ABTOMaTu3anus 1 oNTUMH3AIHS yIPABICHUS TEIUIOBBIM PEKUMOM PabOThI
0J10Ka BO3yXOHAarpeBareseil JoMeHHou neun : yueonoe nocobdwue / b. H. [Tapcynkun, C. M. Auapees, M.
1O. Ps6uukoB ; MI'TY, [kad. [IKuCV] . - Marauroropck, 2009. - 148 c. : un., rpad., cxemsl, Tabdm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/1060896/269.
pdf&view=true (mata obpamenus: 18.09.2020). - MakpooObekT. - TekcT : 3meKTpoHHbIH. - MMeeTcs
MEeYaTHBIA aHAJIOT.

11. [Mapcyukus, b. H. ABToMaTH3aI1is ¥ ONTUMU3ALINS YIIPABICHUS MTPOILIECCOM BBITIJIABKU YyTyHA
B JIOMEHHBIX 1evax : yueoHoe nmocoowue / b. H. ITapcynkun, C. M. Aunpees, T. I'. Cyxonocosa ; MI'TV. -
Marnutoropck : MI'TY, 2018. - 215 c. : mi., Tabi., cxeMsl, rpad., 1uarp., HoMorp., 3cku3sbl. - ISBN 978-
5-9967-1208-3. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3635.pdf&show=dcatalogues/1/1524803/36
35.pdf&view=true (mata obopamenus: 18.09.2020). - MakpooObekT. - TeKCT : aeKTpoHHbIH. - UMeeTcs
MeYaTHBII aHAJIOT.

B) MeToanyeckue yka3aHms:

1. Myxuna, E. FO. Cuctemsl ynpaBieHUs] TEXHOJIOTHUECKUMH MPoIecCaMy U MH(OPMAIIMOHHBIE
TexHojoruu : yuyeoHoe nocobue / E. 0. Myxuna, A. P. Bounapesa ; MI'TY. - Maruuroropck : MI'TY,
2014. - 1 onekrpon. onr. guck (CD-ROM). - 3arn. ¢ tutyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1156.pdf&show=dcatalogues/1/1121183/11
56.pdf&view=true (mata oopamenus: 18.09.2020). - MakpooObekT. - TekcT : anekTpoHHbIit. - CBeieHUs
noctynHsl Takke Ha CD-ROM

2. MyxuHa, E. FO. ABTOMaTH3a1Ms TEXHOJIOTHYECKUX TpoiieccoB | npaktukyM / E. 0. MyxuHa,
A. P. bonmapesa ; MI'TY. - Marauroropck : MI'TY, 2017. - 110 c. : wn., tabm., cxemsl. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514313/35
07.pdf&view=true (mata obopamenus: 18.09.2020). - MakpooObeKT. - TeKCT : ameKTpoHHbBIH. - UMeeTcs
MeYaTHBII aHAJIOT.

3. UMy anbHBIC 3a/TaHAS 110 JUCIHILIMHE « ABTOMATH3AIUSI METAJLTYPrHYSCKHUX TIPOIIECCOBY.
[Tpunoxenue 3.

4. TpeboBanus k opopmiienuto pedeparta. [Ipunoxenue 4.

r) [IporpammHoe o6ecnieuenue u UHTEepHET-pecypcebI:

IIporpammMHoe oGecneueHue

Haunmenosanue I1O Ne torosopa Cpok neicTBUS JULEH3UU
MS Windows 7 11-1227-18 ot 08.10.2018 11.10.2021
Professional(as kmaccoB)

MS Office 2007 Ne 135 or 17.09.2007 BecepouHo
Professional

7Z1p ¢B0001HO pacnpocTpansemoe 110 0eccpoyHO
FAR Manager ¢B0001HO pacnpocTpausemoe 11O 0eccpovHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
| HasBanue kypca | Ccblika




DnexTpoHHas 0a3a mepruoarYeCKUX u3aanuii East View
Information Services, OO0 «VIBUC»

https://dlib.eastview.com/

Harmmonansnas nH()OpPMAITMOHHO-aHAIUTUYECKAS
cucreMa Poccuiickuit HHJEKC HAy4HOTO
mutuposanust (PTHIT)

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

[TouckoBas cucrema Akxkanmemus Google (Google

Scholar)

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

Nudopmanmonnas cuctema - EquHoe okHO gocTyma K
HHGOPMAIMOHHLIM pECYPCaM

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

OIOKETHOE
I/IHCTI/ITYT

denepanpHOE roCyIapCTBEHHOE
YUPEKICHUE «DenepanbHbI
IPOMBINIICHHON COOCTBEHHOCTHY

URL.: http://www1.fips.ru/

Poccwuiickas ['ocynapcTBenHast 6ubnuoreka. Karamnoru

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

DnekTpoHHbIe pecypchl ouomoTexku MI'TY um. T'.U.
Hocosa

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

DenepabHBIN o0pa3oBaTeIbHBIN opTan —
sep P p http://ecsocman.hse.ru/
9KOHOMI/IKa. COI_[I/IOJ'IOFI/IH. MCHC,ZL)KMCHT
YHuBepcurerckas MHPOPMAIIMOHHAS cucremMa . .
https://uisrussia.msu.ru
POCCHUSI P

MexxayHapoiHasi HayKOMeTpuueckas pedeparuBHas u
MOJTHOTEKCTOBasi 0a3a JaHHBIX HAyYHBIX W3JaHUN
«Web of science»

http://webofscience.com

MexnyHapoanas pedepaTUBHas U MOJHOTEKCTOBAS
crpaBoyHas 0a3a IAHHBIX HAYYHBIX M3aHUNA «SCOPUSH

http://scopus.com

MexnaynapoaHasis 0a3a IOJTHOTEKCTOBBIX KYpPHAJIOB
Springer Journals

http://link.springer.com/

9 MarepuaJibHO-TeXHHYECKOe o0ecnedyeHne T CIUIINHBI (MOIYJIsl)

MaTCpI/IaJ'IBHO'TeXHI/I‘IeCKOG obecneueHue JUCLHHMITIIIMHBI BKJIFOYACT:




MatepuanbHO-TEXHUYECKOE 00ecIedeHHEe TUCHUIUIMHBI BKIIIOYAET:

VY4eOHble ayAUTOPUH ISl IPOBEACHHS 3aHATUI JICKIIMOHHOTO THUIA: MYyJIbTUMEIUIHbIE
CpeICcTBa XpaHEHMUsI, TIEpeIavyr U PEICTABICHUS HH(POPMAIIHH.

[Tomemenus 11 caMOCTOSATENBHOM pabOThI 00YYaIOLIMXCS: IEPCOHATBHBIE KOMITBIOTEPHI
¢ makerom MS Office, Beixoz0oM B MIHTEpHET ¥ C JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA.

Y4eOHble ayTUTOpPHUU JUIS TPYNIOBBIX UM WHIWBUAYAIBHBIX KOHCYJBTAIMA, TEKYIIETO
KOHTPOJISI M TPOMEKYTOYHBIX KOHCYJIbTALIMA: JOCKA, MyJIbTUMEIUHHBINA POSKTOP, YKPaH.

[lomemienne nns XpaHeHHs U NPOYUIAKTUYECKOTO OOCTY>KMBAaHUS Y4eOHOTO
000pYIOBAHUS: CTEIIIAXKH JJIs1 XpaHEHHs! y4eOHO-METOAMUECKUH TOKYMEHTALUH.

VYuebHast aynuTopusi JUisl MPOBEACHUS JIAOOPATOPHBIX PabOT: KOMIBIOTEPHBIA KJIACC:
nepcoHaibHble KoMmmbioTepsl ¢ naketom MS Office, Beixomom B MHTEpHET M ¢ JOCTYNOM B
ANEKTPOHHYIO0 HHPOPMAIMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA.

VYueOHast ayauTopus Ui IPOBeeHH JJAO0paTOPHBIX paboT: 1abopaTopusi METPOJIOTUHU U
TEXHOJOTMYECKUX H3MEpPEHMil: JabopaToOpHble YCTAaHOBKH JIJIsl BBIMOJIHEHUS J1a0OpaTOPHBIX
pabort:

- mabopaTopHbIii cTeH «3mMepeHne pacxoa razay;

- naboparopHblii cteH «IloBepka Tepmomnapy;

- nabopatopHusiit crena «IToBepka mpubdopa duck-250, morometpa 111-4540/1 u mpubopa
A-566;

- mabopatopuslii cteH «Mcnpiranue u nosepka KCII-3, BonmsTmerpa 111-4540, mpubopa
Juck-250»;

- mabopaTopHbIi cTeH ] «I3MepeHne ypoBHS KHIKOCTEI,

- nabopatopHbIiii cTeH 1 «/I3MepeHne ypoBHS ChITy4YHX MaTepHaIOBy;

- mabopatopusIii cteny «IIpeoOpazoBarenu naBnenus MeTpany;

- nabopatopublii cteHn «CTaTHUecKne M IMHAMUYECKHE XapaKTePUCTUKU OOBEKTa
YIOpaBICHUS

DNEeKTpOHHBIE IUIaKaThl MO Kypcy «OCHOBBI METPOJIOIMH U TEXHUYECKUE HU3MEPEHUS»
(136), kmrou Ha 2 TIK.



[Ipunoxenne 1
Y4eOHOo-MeTOAUYECKOE 0O0ecTIedeHne CAMOCTOSITEILHOM PadoThl 00y4a0IuXCst

Ilo nmuctmmnmae «ABTOMATH3alMS METAJUTYPTHYECKHX TIPOIIECCOB) MPENyCMOTPEHA ayauTOpHas U
BHEayAUTOPHAsI CAMOCTOSITENbHAs pab0oTa 00yJarOIIMXCSL.

AyautopHasi caMOCTOATeNbHas padoTa CTyIEHTOB IpeNIoJiaraeT BBIMONHEHHWE M 3aIIMUTy J1abOpaTOpHBIX
pabort, peleHne KOHTPOJIBHBIX 3a1ad.

Ilepevyennb Bonpocsl k 3amure
Ja0opaTOpPHBIX padoT
1. Ha kakux sBIEHMSIX OCHOBAHO JIEHCTBHUE  TEPMOIIEKTPUUECKHUX
TEPMOMETPOB?
2. [louemy mpu TMOACOEOMHEHMH TEPMONAPHl K HU3MEPUTEIBHOMY IMPHOODY,
MOJIB3YIOTCS] KOMITEHCAIIHOHHBIMU NPOBOJaMHU?
TepMoanekTpuyeckue
npeoBpazopaTeny 3. Kaxk BBOWTCS MOTIpaBKa Ha TeMIIEpaTypy CBOOOJIHBIX KOHIIOB TEPMOTIAPHI B
ABTOMATHYECKHX U IIEPEHOCHBIX MOTEHIIHOMETPaX, MIUJUIUBOJIbTMETPaX?
4, [ns kakux TepMomap HEBO3MOXKHO MPUMEHEHHE KOMIICHCALMOHHBIX
MIPOBOJIOB JAJISl BBEIEHUS TIOMIPABKU?
5. [Ipenmenbl m3MepeHuil CTaHAAPTHBIX TEPMOAIIEKTPHUECKUX TEPMOMETPOB?
1. KaxoBbl 0COOEHHOCTH METOIVMKH MTPOBEJCHHUS] BTOPUIHOTO mpudopa Jlnck-
Ucnbitanue u nosepka | 250M?
BTOPHUYHBIX TPHOOPOB 2. Yro Takoe OCHOBHAsI U IOTOJIHUTENbHAS TOTPELIHOCTh Tpubopa?
paboTaromux B 3. Kakue morpemHocTH HEOOXOAMMO PacCYUTATh I TOTO, YTOOBI CHENaTh
KOMILJIEKTE C BBIBOJI O PE3yJIbTaTax MOBEPKU?
TCPMOIJICKTPUICCKUM 4, st yero BBIOJHSIOT MOBEPKY npn60pa M 4TO NOHUMArOT MOJ KJIaCCOM
npeodpasosareneM | togHOCTH npruGopa?
S. Kakue cymecTByroT BUIbI HOBEPOK?
1. Kaxoii mpuHIUI 1EHCTBUS y TEPMOMETPOB COITPOTUBIICHNUS?
2. OT 4Jero 3aBUCHUT AJIEKTPUIECKOE CONPOTHBIICHUE TPOBOTHHUKA?
3. Kaxue MpenMyIecTBa y MEHOTO u y TUTATUHOBOTO
TepMoMeTpbl TepMOTIpeoOpa3oBareicii CONMPOTHBIICHUS?
COTIPOTHBIIEHUSA 4. Kaxoe 3HaueHue npu u3MEpeHn TeEMIIEpaTypbl IMEET M0Ka3aTeNb TEMI0BON
WHEepUUu?
5. Kakum mapameTpoMm XxapakTepu3yeTcs YMCTOTa MaTepHaia, WAYLIETo Ha
W3TOTOBJICHHE TEPMOMETPA COMPOTHUBIICHUS?
1. Ha uém ocHOBaHO IeliCTBHE TEPMOMETPOB COITPOTHUBIICHHUS?
UcnpiTanue u moBepka | 2. Kakme wmarepuanel HCIONB3YIOT Ui M3TOTOBJIEHHS TEPMOMETPOB
BTOPUYHBIX PUOOPOB | CONIPOTHUBIICHUS?
paboTaromux B 3. Kakne npubopbl mNpuUMEHSIOT B  KOMIUIEKTE C  TEpMOMETpaMu
KOMIUIEKTE C COTIPOTUBIICHUS?
TEpMOMETPaMHU 4. JlocToMHCTBA ¥ HEAOCTAaTKH HEYPaBHOBEIIEHHBIX MOCTOB.
COTIPOTHBIICHHSA 5. g "ero BBIMONHAIOT MOBEPKY MPUOOPAa M YTO MOHUMAIOT MO KIacCOM
TOYHOCTH Tipudopa?
1. Kaxas temnepatypa Ha3bIBaeTCs IPKOCTHON TEMIIEPATYpOi?
2. Kax ompenennts NEeHCTBUTENBHYIO TeMIEpaTypy Tena, 3Has SPKOCTHYIO
TeMIeparypy?
ITupometpsl 3. YeTpoicTBO MUPOMETPOB YaCTUYHOIO M3ITYYECHHUS
4. Uro Takoe 1iBeTOBas Temmeparypa’
S. Kak cmemjaercs MakcuMyM KpUBOM paclipelieleHus CHEeKTpalbHOMN
SHEPreTHYECKON SPKOCTH C YBENWICHHEM TeMIIepaTypbl a0COIOTHO YEpHOTO Tena?
1. IIpunatun neiicTBus mpeodpaszoBareieit cepun Metpan?
2. Kakwue cymecTByroT Moaudukanuu npeodpasopareneil cepuu Merpan?
[IpeoOpazoBarenu cepun | 3. ITopsimok mpoBeAcHNS MMOBEPKH MpeoOpa3zoBaTeneii?
Mertpan 4. Kakne TexHonormyeckue mapaMeTpbl H3MEpPSIIOTCS IMpeoOpa3oBaTeNsIMH
cepun Metpan?
5. ITpuHiun nelcTBYs TEH30METPUYECKOTO JATUUKA.
1 [lepeuncnuTh METOABI U3MEPEHUSI pacxo/ia.
Pacxonomepsl 2. H3mepenne pacxo/ia METOIOM TIOCTOSTHHOTO TIeperaa JaBIeHUs?
3 M3mepenne pacxojia METOI0M NIEPEMEHHOT0 Tepena/ia JaBJaeHHs ?




Ilepeuennb Bomnpocsl k 3ammTe
J1a00PaTOPHBIX PadoT
4. Uzmepenune pacxoa Mo TMHAMHUYECKOMY JIABICHHIO?
5. Buapl cyxaroomux ycTpoucTs?
1. Yro Takoe cTaTHYecKasl XapaKTePUCTHKa 00BEKTa yIIPaBICHUS ?
JKcnepuMeHTaIBHOE 2. Kakoii pexxum cuctembl yIpaBieHus SBISIETCS yCTaHOBUBIIEMCS?
oTpe/IeIICHHE 3. Ompenencaue KodhduuenHTa nepeaaqr oobexTa?
CTaTHUYECKOU 4. Yem otrimuaercst kod(pUIMEHT Mepeaadyn o0bekTa oT Kod(huimeHTa
XapaKTEePUCTUKN O0BEKTA | YCHUIICHHUS?
yIpaBJICHHS 5. [opsimox  ompeneneHuss  OKCIEPUMEHTAIBHBIX ~ TOYEK  CTaTUYECKOH
XapaKTePUCTHUKHU.
JKcnepuMeHTaIbHOE 1. [laTp ompeneneHne IMHAMUYECKOH XapaKTEPUCTUKN 00BEKTa yIIpaBICHHUS.
ornpezeneHne 2. llepeuncnuth AMHAMHYECKHE TTApaMeTPhl 00BEKTa YIPaBICHUS.
IMHAMUYECKON 3. Hatp onpenencuue Koo.
xapakrepuctuku oowekra | 4. Jlate onpenenenue To.
yIpaBJICHHS 5. /[latp ompenenenue 13.
1. Yro Takoe nmepexoIHbIi mpouecc?
N 2. Tunsl mepexoHBIX TPOLECCOB B CUCTEME YIIPaBIICHHS?
Ilepexonnslii mpouece B
e —— 3. Ilepeuncnure mokazareian KauecTBa MEPEXOTHBIX TpPOLIECCOB.
4. B xakoM pexuMe ynpaBJieHHs CHUMAIOT MePEeX0 HbIH mporecc?
5. Hazosute HacTpoeunsle napamerpsl IIM-perynsropa.

IIpumep BapuaHTa KOHTPOJIbLHON padoThl Nel

1. HapucoBaTh cxemy aBTOMAaTH3aIMH IS CTA0MIIM3auY JaBleHus. (110100paTh JaTuYuK AaBICHHS, BTOPUIHBIHN
puOOP, PEryISATOP U T.1. OOBSCHUTH HA3HAYCHHUE BCEX IIEMEHTOB CUCTEMBI).

2. HapucoBaTh KpHBYIO pa3roHa IJisi 00BEKTa,
200

00naaromiero cueIynMy TapaMeTpamMmu T,= 5 ¢,

T, =25 ¢, u3MeHeHre BXOAHOI0 Bo3aeicTBus ot 30 160

10 20 % xona Basta UM. Cratnueckas
120

XapaKTEPUCTUKA OOBEKTa UMEET CICIYIOIINUN BU/I.

Q, m3/4

OnpeaenuTs Kos. %

40

0 20 40 60 80 100
% xopa Bana UM

3. UnTerpanbHblil 3aK0H perynupoBanus. Hamvcars 3akoH, HapucoBaTh KpUBYIO pasrona. Kakue curaasnst
MOJJAIOTCSL Ha BXOJ, PETYJILITOPA, YTO SIBISIETCS] BBIXOAHBIM CHUTHajioM. O01acTh IpUMEHEHHS.

IIpumep BapHAHTOB KOHTPOJIbLHON padoTh Ne2

OrnpenenuTs, ToAeH IpuOOpP K paboTe wim HeT, OH paboTaeT Ha auana3oHe Xp, Xu (YKa3aHHBI B TaOJIHIIE).
Otuer nenenuti mo npubopy, npou3BoauThes yepes 10, HaunHas ¢ Xy, 10 Xp. Kitacc Tounoctu npubopa B Tadimie.
Jdnst momydeHus pe3yibTaTa ONPEACIHTh: aOCONIOTHYI0, OTHOCHTENFHYIO W TIPUBEACHHYIO MOTPEIIHOCTH.
[locTpouts 3aBUCHMOCTH JJIsi ONpereNieHHs BapHalud. ODKCIIEPUMEHTAIbHBIE TMOBEpsAEMble TOYKH HA3HAYUTh
CaMOCTOSITENIEHO TakUM 00pa3oM, 4YTOOBI B BBIBOJIE 3HAYMIIOCK: MPHOOP COOTBETCTBYET KJIACCY TOUHOCTH.

Bapuant | Xy | Xg | Knacc Tounoctu
1 -10 | 30 0,5
2 -20 | 20 1,0
3 0 |50 15
4 10 | 60 2
5 20 | 70 0,5

IIpumep BapHAHTOB HHAMBHAYAJIBHBIX 3aJaHUH



3aganue 1. Pacuet k03 PUIIEHTOB CTATUYECKOM XapaKTEpUCTUKN OOBEKTA YIIPABICHUS METOJI0M
HaMMEHBIINX KBaAPaToB. Y(X)=a+bX - ypaBHEHUE TUHUU PETPECCUU.

CucreMa ypaBHEHHH 71 pacdeTa K03 GUITNEHTOB YPAaBHEHUS JIMHUH PETPECCHU:

Zn:Yi :na+bzn:xl

i=1 i-1

n n n

2 VX =ay. X; + by’ Xi2
i-1 i-1 i—1

[Toctpouts Tpaduk CTaTHIECKON XapaKTEPUCTHUKH, T/I€ TOYKAMH ITOKa3aTh SKCIIEpUMEHTAIbHBIE 3HAUCHUS, a
JIMHHUEN — PacUeTHYIO JIMHUIO PETPECCUH.

9KCHCpHM6HTaJ’ILHLI€ JAaHHBIC

X.ITa 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

3aganme 2. Onpenenenne TMHAMUYECKHX TapaMeTPOB 00BEKTA yIpPaBIECHUS 110 KPUBOM pa3roHa.
BapuanTsl 3a1anmii:

[Nasnexwue, H/M*2
=
o
S

0 10 20 30 40 50 60 70
Bpewms, ¢

0,1 /P—
0,075

0,05
0,025 7

Pacxopn, m"3/c

0 0,4 0,8 1,2 1,6 2 2,4
Bpewms, ¢

3apanue 3. Harmucats pedepar Ha 3aJaHHYIO TEMY, HCIOJIB3Ys pa3IHYHbIC HICTOYHUKH HH(POPMAIINH.
Ipumepovr mem peghepamos.

W3mepurenbHbie MHPOPMAIIMOHHBIE CUCTEMBI

Crioco0sb! npesicTaBieHust MHGOpMaIH

KomnbroTepHbIe TEXHOJIOTHH, UCTIOIB3yEeMbIe TIPY TIOMCKE HH(OpMaIUH

WHdopmanroHHbIe TEXHOJIOTUH, UCIIOIB3yEeMble ITPU MOUCKE HHPOPMALIUU

MeTtoauku novcka 1 00padoTKH UH(POPMALIUK U3 Pa3IMYHBIX UCTOYHUKOB

[IpencraBnenue nupopmanuu B TpedyemMom popmare

Ananmm3 nHPOpPMAIINU U3 Pa3TNYHBIX HCTOYHHKOB

CerteBble TEXHOJIOIMU IpU cOope MHPOpMAITUH

VYnpasnenue npoueccom Harpesa Meraina B AIIK ¢ ydeTroM Tekyllero TemIieparypHOI'O COCTOSHMS
MeTaja.

©CoNo~WNE



10.

11.

12.

13.

14.

15.

ABTOMaTH3aIUsl TPOIECCa BAaKyyMHUPOBAHUS CTAlM B YCTAaHOBKE MOPIMOHHOTO THIA, OCOOEHHOCTU
rporecca.

anaBneHI/Ie HpOHCCCOM HO3I/IpOBaHI/I$1 CI)IHyLII/IX IINXTOBBIX MaTepI/Ia.HOB HpI/I COCTABJICHUHN HIIUXTHI OJIsA
arJoMeparuu.

OyHKIMOHATIBHAS CXEeMa Mpollecca BaKyyMHPOBAHHUS CTald B YCTAHOBKE IUPKYJISAIHOHHOTO THIIA.
OcoGeHHOCTH PabOTHI OTACTBHBIX KOHTYPOB YIPaBJICHHUS.

Ontummsanuss  pabOThl  YCTAHOBKH  IMPKYJSIIMOHHOTO THMA IMyTeM  YOPABJICHUS — PacXOJ0M
TPAHCIIOPTUPYIOIIErO ra3a ¢ Le/IbI0 00eCIeUeHN MAaKCUMAIbHOM ITPOU3BOAUTEIIBHOCTH YCTAHOBKH.
Oco6eHHOCTH pabOThl KOHTYPOB PETyJIHPOBAHKS YPOBHS MeTallia B kpuctanauzarope MHJI3 u temnoBoro
peKHIMa KPUCTAILIIM3aTOopa.

ABTOMAaTH3aIMs TEIJIOBOTO M TEXHOJIOTHYECKOTO peXrMa pas3siuBku ctainu Ha MHJI3.
OyHKIIMOHATBHAS CXeMa U 0COOCHHOCTH PadOThl KOHTYPOB yIIPABIICHHS

IIpuMeps! TeCTOBBIX 3aaHUM

1. B xakux ciy4asix IpUMEHSIOTCS TUPOMETPHI?

a) MIPU U3MEPEHHUH BBICOKHUX TEMIIEPaTyp; B) IPH M3MEPEHNH TEMIIEPaTyPhl IBIKYIIUXCSI OOBEKTOB;

0) npu u3MepeHnu Temrepatyp Hmwke 0°C;  T) Korjaa HeoOX0AUMO 0OECIIEUUTh BBICOKYIO TOUHOCTb.

2. Kakoi MeTo1 MI3MEepEHHS JISKUT B OCHOBE pabOTHI TEPMOTIAPEI M TEPMOMETPA COTIPOTHUBIICHHUS

a) KOHTaKTHBIA; ©0) OCCKOHTAKTHBIM; B) KOCBCHHBIH.

3. Kak u3meHsr0TCS CBOICTBA MaTepralia TepMOMETpa COMPOTHUBIICHHS ITPH N3MEHEHU U TeMIepaTyphl

a) U3MEHSIETCS DIICKTPUIECKOE COTPOTHBIICHHE;
0) U3MEHSETCS MIIOTHOCTH;

B) HU3MCHACTCA JIMHA MPOBOJHUKA.

4. Kak n3MeHseTcs CONpOTHBIICHNE Y TIOIYyIPOBOJAHUKOBBIX TEPMOMETPOB CONPOTUBIICHUS MIPY YBEINYECHUH
TEeMIIEPaTyphl

a) yBEIMYHMBAETCs; O) YMEHBIIACTCH; B) HE U3MEHSETCS.

5. OCHOBHO¥ 3aKOH, KOTOPBIH JIS)KHUT B OCHOBE paOOTHI TEpMOTIaphI

a) 3akoH Ilmanka; 0) 3akon Tomcona; B) 3akoH llenbThe.
6. CKoJbKO criaeB ObIBaeT y TEPMOIIAphI

a) 1;

6)2; B)3; TI)3aBHUCUT OT YCIOBHUI U3MEPEHUSI.

7. Kakue cnam TepMonapbl IOMEIIAIOTCS B U3MEPUTEIBHYIO CPely

a) paboure; 0) XONOJHBIC; B) ropsdyue; T) CBOOOJNHBIC.
8. Jlyst 9ero BBOJAT MOIPABKY Ha TEMIIEPATypPy XOJIOIHBIX CIIaeB, YTOOBI

a) TEMIICPATypa XOJOAHbIX CIIaCB Obla HOJIb,

0) TeMneparypa X0JIOIHBIX CIaeB Obljla paBHA TEMIIEPATYPE TOPSUHUX CIIAeB.

9. Kakoit MmeTo1 m3MepeHus JISKUT B OCHOBE PabOTHI MHPOMETPOB
a) KOHTaKTHBIM,;  0) OECKOHTaKTHBIM,  B) MPSIMOM



ITpunoxxenue 2

OueHovHble cpeacTBa AJIs1 IPOBEICHUS IPOMEKYTOYHOM aTTeCTaAlMU

a) Hﬂa}mpyeMble pe3yabTaThl oﬁyqe}mﬂ H OICHOYHBIC CPEACTBA AJIs IPOBECACHUSA l'lpOMe)KyTO‘{HOﬁ aTrrecranmm:

CTpyKTypHBIH
3JIEMEHT [Inaampyembie pe3yabTaTel O0yICHUS OrneHOYHEIE CPECTBA
KOMIIETCHLIUH
IIK-4 Cnnoco0eH BbINOJIHATH 321a4H 110 OLIeHKE ChIPbSI H METAJLUIYPru4ecKoil IPOAYKIUM, KOPPEKTHPOBATh M KOHTPOJHUPOBATH NPOU3BOIACTBEHHbIN
npouecc
K 4.1 Ilepeuenv meopemuueckux 6onpocoe K 3auemy:

O1neHnBaeT ChIPhE U METAJLTY PTHIECKYIO

MPOAYKIHIO, KOPPEKTUPYET U KOHTPOIUPYET
NPOU3BOJCTBEHHBIN Nporecc ¢ 000CHOBaHHEM
NPUHSITHIX TEXHOJIOTUYECKUX M TEXHUUECKUX

Mep

W3mepurenbHble HHPOPMALMOHHBIE CUCTEMBI

Crioco0wl TipeicTaBieHUs HHGOPMAITUH

KommnbroTepHble TEXHOJIOTUH, UCTIOIb3yEMbIe TIPU MOUCKE HH(OPMAIIH
HHpopMannoHHbIE TEXHOJIOTHH, UCTIONB3YEMBbIE TIPU TIOUCKE HH(DOPMAITHH
Metoauku noucka u 00paboTKu HHYOPMAIMK U3 PA3IUYHBIX HICTOUHUKOB
[IpencraBnenue nnpopmaruu B TpedyeMom dopmate

Amnanu3 nHpOpMaIUU U3 Pa3TUYHBIX HCTOYHHKOB

CeTteBble TEXHOJIOTHHU TIpU cOope nHopMaIim

TexHOIOrHUeCKre U3MEPEHHS B 30HE HIDKHET'O CTPOCHUS arJIoMepariioHHON
MaIIuHBI

CoNoaR~LNE

10. TexHuveckue cpeAcTBa JJIs U3MEPEHUS TAPaMETPOB TEXHOJIOTUUECKOI0 MpoIiecca
11. Bunpl ctangapToB.

12. HopmaTuBHBIE TOKYMEHTHI

13. I'ocynapcTBeHHBIE M OTpaciieBbIe CTaHAAPTHI I pa3padoTku mpoekTa mo ACY TII
14. TexHnueckue cpeicTBa aBTOMATU3AUU

15. CpencTBa aBTOMaTHUECKOTO PETYITUPOBAHUS

16. CpencTBa cUTHAIIM3AIAN

17. Cratndyeckuil 1 AMHAMHYECKUN PEXXUM paboThl 00BEKTa yIpaBICHUS.

18. Craruueckas XapaKTepPHCTHKA 00BEKTa yIIPaBJIECHHUSL.

19. OrnpeneneHue TMHAMUYECKHUX TTapaMeTpOB 00BEKTa yIPaBIEHUS M0 KPUBOM pasroHa.

20 TumnoBsie JANHAMHWYCCKUEC 3BCHbBS. Cratudueckue u AVMHAMHUYCCKUC XAPAKTCPUCTHUKHU TUIIOBBIX

COCIUHEHUN 3JIEMEHTOB.

21. HenpepriBubie 3akonb! perynupoBanus (I1, W, ITH, I1, [TN]] - 3akoHBI) U peryasTopsl,
dbopmupytouye 3Ty 3aKoHbl. OnpeesieHre HaCTPOEYHbIX IapaMeTPOB TUIIOBBIX PETyJISITOPOB.

22. [MokasaTenu Ka4ecTBa PeryIupOBaHHUsI.

23. Cuctema aBromatuueckoro perynuposanusi (CAP). Kontyp perynupoBanusi.




CTpyKTYpHBIii
3JIEMEHT
KOMIIETEHIINU

[Inanupyembie pe3yabTaThl 00yUYeHUS

OneHovHbIe CpeNcTBa

24. Knaccudukanus cucrem perynmposanus u ynpasienus: ACY, ACVYIL, ACYTIL

25. UcnonpzoBanne OBM 1 QopMupoBaHus pa3MUHBIX 3aKOHOB  PETYJIMPOBaHMUSL.
[IpoMbllUIEHHBIE KOHTPOJUIEPHI U yripaBisitomue IBM.

26. ®ynkimu 1 HasHauenne ACY TIL

27. [Mpo6aemMsl ynipaBieHHs TEIUIO3HEPTETUIECKUMH TPOLIECCAMH.

28. [IpuHIMIBI ONTUMAIBLHOTO IJIAHUPOBAHUS U YIIPABICHUS.

29. [Ipumenenne WHGOPMANMOHHBIX W BBIYUCIHTEIBHBIX CETEH I COBEPIIICHCTBOBAHUS
MCTAJLITYPIrudCCKuX TEXHOJIOT HH U ypaBJICHUA TCIUIOTCXHUYCCKUMHU 00BEKTaMU.

30. OyHKIHOHAIBHBIE CXEMbI aBTOMATH3AI[MH TEIJIOBBIX MTPOLIECCOB.

31. CTpyKTypa COBPEMEHHOM CHCTEMBI YTIPAB/ICHIS TTPOM3BOCTBOM. YPOBHH CTPYKTYPbI, OCHOBHBIC BHIIIONHACMBIC (yHKIMM

32.  Vposems nonysens mihopwatin o6 oGbeKTe, COCTaB YpOBHA, TPOTPANMIHE H TEXHIECKHE CPE/CTE YDOBHS.

33, Vponen ynpasmenns. Hipopmanmonsie casss yposi ¢ ApyriMH YpOBHAMH HEpApXH,

34, VpoBeHb UCIIeTYepH3aLMH POLECca ylpaBienns. 3aaun yposus. CTpyKTypa POrpaMMHBIX CPEICTB yYPOBHSL.

35.  IlporpaMMHBIE CpeACTBa aBTOMATU3HPOBAHHOW O0OpabOTKHM U OTOOpaKEHUS
napaMeTPOB TEXHOJIOTUYECKOT0 MPOLECCa, COCTAB U CTPYKTYpa CPEACTB.

36.  OcHOBHbBIE XapaKTEPUCTHKH MPOrPaMMHBIX CPEACTB HAKOIUIEHHUS M TOUCKa
uHpopManmu. CTpykTypa u kinaccuduraiws 0a3 qTaHHBIX.

37.  IlporpaMMHBIE CpelCcTBa aBTOMAaTU3UPOBAHHOIO cOopa W mepenadu MHPopMaIu,
CEeTH Nepeaayuu TaHHbBIX.

38.  HMHdopManroHHBIE TEXHOJIOTHH 00bEIMHEHUS (CBSI3BIBAHUS ) UICTOUYHUKOB JaHHBIX,
eanHOe NH(POPMAIIMOHHOE POCTPAHCTBO.

39.  Mertoasl CBA3BIBAHMSA U TEpeJayd JAHHBIX HA YpPOBHE OIEPAIlMOHHBIX CHUCTEM.
CepBepa nepenauu 1aHHBIX.

40.  Ha3naueHue U CTPyKTypa aBTOMAaTH3HPOBAHHOI'O TEXHOJOTHYECKOTO KOMILIEKCA.
DeMEHTBI CTPYKTYpbI, Ha3HAYEHUE U COCTAB.

41.  Merponoruueckue xapakTepucTiuku. Hemerponorndeckue xapakTepucTUKU

42. CTpyKTypHbIE CXEMBI U CBOICTBA CPEACTB U3MEPEHUS

43. O06paboTKa pe3yabTaToB U3MEPEHUS

44, N3mepenue HeanekTpuueckux BenndyuH. Kinaccudukanms

45.  3mepeHue TemmepaTypbl TEPMOMETPaMH CONPOTHUBIICHUS (IIPEesbl U3MEPEHHUs,
rpaayupoBkn). TpeOoBaHus, MPeIbIBIIEMbIE K MAaTEPHAITY

46.  IlpeoOpa3oBaTesid HEIIEKTPUUYECKHX BEIUYMH. MeTalinueckue TepMOMETPHI

COIIPOTUBJICHU




CTpyKTYpHBIii

3JEMEHT [Tmarnpyemsbie pe3yabTaThl 00yUeHUS OLEeHOYHbIE CPEACTBA

KOMIICTCHIIUHN
47. [IpeoOpa3oBarenu HEANEKTPUUECKUX BeMUYUH. [10IynpOBOAHUKOBBIE TEPMOMETPHI
COTIPOTHBIICHUS
48. [IpeobpazoBatenu HEIJICKTPUIECKUX BEJTNYMH. TepmoanekTpuyeckne
npeoOpazoBarean
49. CrangapTHele TEpMORJIEKTPUUECKHE MpeoOpa3oBarenu (Ipeaenbl H3MEpeHus,
rpaxyupOBKH, MaTepUa AIEKTPOIOB)
50. CrocoObl MCKIIIOUEHHS BIIMSHUS TEMIIEpaTypbl CBOOOJHBIX KOHIIOB TEpMOIIap.
TpebGoBaHus, MPeAbABIsIEMbIC K MaTepHaliaM, TEPMOIIap
51. [Ipeobpa3oBarenu HEINEKTPUUECKUX BeUIHH. [TupomeTpbl
52. MeToabl 1 CpeaCTBa U3MEPEHHUS pacxoa
53. [IpeobpazoBarenu cepun METPAH
o4. MeTonbl U CpeicTBa U3MEPEHUsS YPOBHS
Ipumepul npakmuueckux 3a0anui Ons 3auema:
1. CocTaBHUThH CTPYKTYPHYIO H (DYHKITHOHATBHYIO CXEMBI aBTOMATH3AIMH TUIIOBOTO KOHTYpa
peryJIupoBaHUs TEMIIEPATYPBL.
2. CocTaBUTh CTPYKTYPHYIO H (DYHKITHOHATBHYIO CXEMBI aBTOMATH3AIIH TUIIOBOTO KOHTYpa
peryjvpoBaHus AaBJICHUS.
3. CocTaBHUTh CTPYKTYPHYIO B (DYHKITMOHATBHYIO CXEMBI aBTOMATH3AI[IH TUIIOBOTO KOHTYpa
peryiupoBaHus pacxoja.
4. CocCTaBHUTh CTPYKTYPHYIO B (DYHKIITMOHATBHYIO CXEMBI aBTOMATH3AI[IH TUIIOBOTO KOHTYpa
peryjinpoBaHusa COOTHOIICHUA TOIJIMBO-BO3AYX.
5. HpeI[HO)KI/ITB KOMIIICKC TCXHHMYCCKHUX CpPCIACTB IJId peajiu3aliui THIIOBOTO KOHTYypa
PETYJIHPOBAHUA TEMIIEPATYPHI
6. HpeI[HO)KI/ITB KOMIIICKC TCXHHYCCKHUX CpCACTB A pe€ajiu3alliid THUIIOBOI'O KOHTYpa
peryjmpoBaHus JaBJICHUA
7. HpCI[J'IO)KI/ITB KOMIIJICKC TCXHHYCCKHUX CpCACTB MJIA pe€ajiu3alliid THUIIOBOI'O KOHTYpa
pEeryaupoBaHus pacxoaa
8. HpeI[J'IO)KI/ITB KOMIIJICKC TCXHHYCCKHUX CpCACTB [JIA pe€ajiu3alliid THUIIOBOTI'O KOHTYpa
PEeryJupOoBaHUs YPOBHS
9. CocTaBUTh CTPYKTYPHYIO U (QYHKIIHOHAJIBHYIO CXEMbI aBTOMATHU3aL[H THIIOBOTO KOHTYpa
peryaupoBanus MoutHocty ayru B AIIK.
10. CocTaBUTh CTPYKTYPHYIO U (PYHKIIMOHAJIBHYIO CXEMbI aBTOMATH3aI[H TUTIOBOTO KOHTYpa
YPOBHSI MeTa1a B kpuctaumiarope MHJI3.
11. CocTaBUTh CTPYKTYPHYIO U (YHKIHOHAJIBHYIO CXEMbI aBTOMATHU3aL[H THIIOBOT'O KOHTYpa

perynupoBaHus pacxona Boasl B 3BO MHJI3.




CTpyKTYpHBIii
3JIEMEHT
KOMIIETEHIINU

[Inanupyembie pe3yabTaThl 00yUYeHUS

OneHovHbIe CpeNcTBa

Ilpumeput 3a0au K 3auemy:.
3aoaua 1. Vcmomezys ['OCT 21.208-2013 nmath pacmi@poBKYy CIEAYIONIHM YCIOBHBIM

0003HaYEHUAM Cp€aCTB aBTOMATU3allu:

@

3aoaua 2. Vicnomszys 'OCT 21.408-2013 coctaBuTh mepedeHh OCHOBHBIX PabOYMX HEPTEKEH
npoekra no ACY TIL

3aoaua 3. Ucnonszys 'OCT 21.208-2013 moscHUTH 00beM TEXHHUECKHUX CPEICTB Ha
IPEJUI0KCHHON CXeMe aBTOMATH3AIMH:

@
”@




CTpyKTYpHBIii
3JIEMEHT
KOMIIETEHIINU

[Inanupyembie pe3yabTaThl 00yUYeHUS

OneHovHbIe CpeNcTBa
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3aoaua 4. Vcnions3ys [OCT 21.208-2013 moscHUTH 00beM TEXHUYECKUX CPEJCTB Ha
IPEJUIOKCHHON CXeMe aBTOMATH3aLIHH:




CTpyKTYpHBIii
3JIEMEHT
KOMIIETEHIINU

[Inanupyembie pe3yabTaThl 00yUYeHUS

OneHovHbIe CpeNcTBa
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0) ITopsaaok npoBeieHUs MPOMEKYTOUHOM aTTecTAlMU, OKA3aTeJIH U KPUTEPHH OLleHUBAHMSA:

[IpomexxyTouHasl aTTecTalMs MO AUCLMIUINHE «ABTOMAaTU3aLUA METAJUIypPrUYECKUX MPOLECCOBY
BKJIFOYAET TEOPETHUECKUE BOTPOCHI, MIO3BOJISIOIINE OIICHUTh YPOBEHb YCBOCHHsI 00Y4aIOIMMICS 3HAHHH,
Y IPaKTUYECKHE 3aJIaHsl, BBISBISIFOIINE CTETIeHb CPOPMUPOBAHHOCTH YMEHHUHN U BIIAJCHUN.

3ayer MPOBOAMTCS B YCTHOW (hOpME MO TEOPETHUECKHM BOMPOCAM, MPAKTUUECKUM 3aJaHUsIM U
3a/1a4yam.

IMoka3zaTenn U KpUTEPHHU OLIEHHUBAHUS 3aUeTa:

— Ha OLCHKY «3a4meHoy - O6y‘laIOH.IPII>iCH MOKAa3bIBACT YCBOCHNEC OCHOBHOT O COACPIKaHUA MaTCpraia
B 00BEMeE nporpaMmbl, B OCHOBHOM IIPaBUJIBHO JA€T ONPCACIICHUA U NOHATHA, ICMOHCTPUPYET
MPAKTUYICCKUC HABBIKU MO AUCHUTIIINHE,

— Ha OLCHKY «He 3a4meHoy - O6y‘laIOI]_II/II\/'IC$I HE ITOKAa3bIBACT YCBOCHHE OCHOBHOTO COACPIKAaHUA
MaTtcpuaia B o0bemMe aporpaMMmbl, B OCHOBHOM HCIIPABUIIBHO OJAaCT ONPCACIICHUA U IMOHATUSA, HE
JAEMOHCTPUPYET NPAKTUYCCKHUE HABBIKHA 110 JUCIUITIIINHE.



[Tpunoxenue 3

NuauBuayaJabHble 321aHUS M0 TUCHHUIINHE
«ABTOMaTH3aLMS METAIYPIrHYEeCKHX NMPOIECCOB»

NuauBuayanbHoe 3aganue Nel
Pacuer k03 (pUIEHTOB CTATHYECKON XapPAKTEPUCTUKH
00beKTa ynpaBjieHHsl METOI0OM HAUMEHbIIMX KBA/IPATOB
Memoo naumenvuiux K8aopamos

Jng  MaTeMaTH4ecKoro  ONUCaHWA  CTaTMYECKUX  JIKCIEPUMEHTANBHBIX  XapaKTEpPHCTUK
TEXHOJIOTHYECKOTO TpOIlecca HCIOJB3YIOTCS YpaBHEHHUS, TOJyYEHHbIE METOAOM MaTeMaTH4ecKOi
CTaTUCTHKU s nonydeHus 3aBucumoctu Y = f(X). Dty 3aBucumocts Hambosee mpocTo U ym0OHO

BBIPA3UTH C UCITIOJIB30BAHWMEM MHOTI'OYJICHA B AA:
Y(X)=a, +a,- X+a, X2 +..+a, X" (1)

Tak kak craTMYeckas XapakTEpPUCTUKA HENMHEWHAs, TO JJIA MOJIYUYEHUS YPaBHEHUS CTaTUYECKOMN
XapaKTEPUCTUKU UCIIONb3YETCS MOJIMHOM YETBEPTOU CTEIIEHU BUAA:

Y(X)=ay +a,-X+a, -X* +ay-X3+a, -X* 2)

Koaddummentsr monmmaoMa (2) oNpeacnsroTcs U3 PemieHNs] CHCTEMBl YPaBHEHHH, TTOYYEHHBIX C

HCII0JIb30BAHUEM METOa HAMMCHBIINX KBAPAaTOB:

SY=N-ay+a;- > X+a, - X*+a; -3 X3 +a, -3 x*

XY =ag-YX+a; - Y X?+a, - Y X3 ray - Y X +a, -3 X3

SX3Y =ay Y X?+a; - Y X3 +a, - Y X ray - Y X% +a, -y X8 3)
SX3Y=a, - IX3+a,- Y X +a, I XP+ay - I X8+a, -3 X’
YXW=ay,- Y Xt +a;- Y X +a, - Y X% +a, -3 X8 +a, -3 X8

Pacuer KOB(b(bHHHeHTOB YpaBHCHUA CTaTUYECKOM XapakTEPUCTUKU METOAOM HAUMMEHBIIUX

KBaJIpaToB MIPHUBEEH B TAOJIUIIE HIXKE.
Pemenne cucteMsl ypaBHEHHH OcymIecTBIsIeTcss MeTogoM Kpamepa u 3aximtouaercs B OnpeieTieHHH

k03P PuIHeHTOB MoNrHOMA (2) ¢ TTOMOIIBIO OTIPEIENUTENEH, COCTABIEHHBIX 110 CUCTEME ypaBHeHHi (3).

Jannblie OepyTcst U3 TabJIUIBI (CyMMa 10 CTOJIOAaM)



Y x x? x® x* NY x2 x® x* N XY x® x*
XY X2 X3 x* x8 X Xy x% x* x° X X2 Xy x* X°
Ay =| X2Y X3 x* x5 x°® Ap=| X2 X2y x* x® Xx°® Ay =| X2 X3 X%y X5 X©
x3y x4 x% x& x7 x® x3y x5 x& X’ x3 x* x3¥y x® X7
x4y x5 x® x7 x® x4 X%y x® x7 x® x4+ x® x*y x7 x8
N X X2 vy x* N X X2 x% x*

N X X2 x% v
2 3 5 2 w3 w4 b
X X% X3 XY X X2 3 X4 Xy X X% X3 x* X

_ 2 3 4 2 6 2 3 4 5 6
Ay, =] X° X7 X* XY X A, = X2 X3 X* X5 X2y A, =] X° X X" X° X
x3 x* x5 x3y x7 X3 x4 x5 x® X3y x® x* x5 x® X’
X4 x5 x6 x4y x8 x* x5 x® xT x4y x* x® x& x7 x8
A A A A A
Ko>pdummenTs mommHoMa (2): 8y = —=; a; = —=; a, = —2; a3 = —>; a, = —.
A A A A A

KoaddummenTs! ypaBHeHus:

Ay

A A A A
ag = —+=123543; a, =—=-13503; a, = —= =565069; a; = — =-56374; a, = —+=170,227
A A A A A

YpaBHEHHE CTATUIECKON XapaKTEPUCTUKH OyI€T NIMETh CIEAYIOIIII BH/I:
Y(X) =1235,43 - 135,03 - X + 565,069 - X? —563,74 - X® +170,227 - X*

ITomyueHHast cTaTHyecKas XapakTepUCTHKa NPUBEIEHA Ha PUCYHKE:!

1275,0
1270,0 N
4]
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(]
$ 1265,0 / AN
cC
s
(&)
|_
1260,0 /-
1255,0

0,500 0,600 0,700 0,800 0,900 1,000 1,100 1,200 1,300
KoadhdmumeHT pacxoga Bo3ayxa

‘ ® OKCM. TOYKM JTnHna perpeccm‘

P HUCYHOK — Crarnueckas XapaKTCpHUCTHUKA

3anmanue. DKCIepUMEHTAIbHBIE TOUYKH I pacyeTa MOIyYHTh Ha IMUTAIMOHHON MOJIENH 00BEeKTa
ynpasieHus (1o BapuaHTaM) - IporpaMma cay.exe.



NumuBuayanbHoe 3axanue Ne2
Omnpenesenne TMHAMUYECKHX NIAPAMETPOB 00bEKTA YIIPABJIeHHUs 10 KPUBOW pa3rona

JluHamMuuecKol XapaKTepUCTHKON 00beKTa peryIMpoBaHus Ha3bIBAETCS 3aBUCUMOCTh M3MECHEHUS
BO BPEMEHH BBIXOJIHOW BEIMYMHBI y 00BEKTa B MepexoAHoM pexume. [Ipu 3Tom mpeamonaraercsi, 4To
HEYCTaHOBHBIIMICS (IIEPEXOJHBIA) PEXKUM BBI3BAH OJHOKPATHBIM CTYMEHYATHIM CKa4KOOOpa3HBIM
€IMHUYHBIM BO3MYILNEHHEM BXOAHOW BEIMYMHBI (PETYJIMPYIOLIMM BO3ACHCTBUEM WM BHEIIHUM
BO3MyLIeHHEM). [lnuHaMuuecKas XapakTepUCTHKa OOBEKTa TAK)KE HAa3bIBACTCS] KPUBOW Pa3roHa U SIBJISETCS
BPEMEHHOH XapaKTepUCTUKONW 0OBEKTa.

KpuBas pasrona o0bekTa MOXKET OBITh IMOJyYeHa HKCIICPUMEHTAIbHBIM MYTEM, WM pacCuUTaHa
aHAJTUTHYECKH.

IIpu 3KcepUMEHTAIBHOM CHOCOOE IMOJy4YEeHUs KPUBOW Pa3rOHA PEryysiTop OTKIIYAETCS OT

00BeKTa peryjmpoBaHus, a Ha BXOJ 00BeKTa BPYYHYIO BHOCUTCS CAMHUYHOC CTYIICHYATOC BOB}.IGﬁCTBHC.

Ya

Pucynoxk 1 — I[lepexonHas xapakTepucTHKa 0OBEKTA.
JluHaMHu4YecKue XapaKTepUCTUKH 00BEKTa!
Tsan— BPEMSI 3aMla3/IbIBAHUS, XapaKTEPU3YeT 3ana3IblBaHie H3MEHEHHS PEryJIMpPyeMOro napaMeTpa
MPY BO3HWUKHOBEHHH PETYJIUPYIOMIET0 BO3/ACHCTBUS WM BO3MYILICHHS. YBEIUUCHHE Tsan 3aTPYIHSIET
paboTy peryisropa, yXyIliaeT yCTONIHBOCTb.
Tos — TTOCTOSTHHASI BpEMEHH 00bEKTa, Mepa MHEPTHOCTH 00BEKTa, UeM OOIIBITE T o5 TEM MEIJICHHEE
HU3MEHSIETCS PEryJIpYEMBIi TapaMeTp, TeM Jierde padoTaTh PEryIiaTopy.

Kos — K03 hurmeHT nepenayun o0beKTa, MOKa3bIBACT, KAK M3MEHSETCS apaMmeTp X NpH U3MEHEHHH

AY

peryimpytomiero Bo3neictust Y. Yem Gomblne Kos TeM 00BEKT 4yBCTBHTENIBHEE K BO3ICHCTBHAM. Kog = x

IMo nepexoxHOMYy Tpo1IecCy, H300pakeHHOMY Ha Tpaduke, onpeesnsieM XapakTepUCTUKN 00 BeKTa:



120000 AT —
/’/

115000 7
sy y KpHBas pacxona
NE 110000
o // —————— KacaTelbHas
2 105000 s
=4
™
g Kos
& 100000
:

/

= 95000 /
& y,

20000 '

85000

A
80000 T
3 5} 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63
BpewMs, cek.
A— Toan Te

Pucynok 2 — I'padux 1i1st onpeneneHus AMHAMHUYECKHUX NapaMeTpoB 00bEKTa YIPaBICHUS

Koadpdumment nepenaun oo0bekta Kos Haxomum 1o dopmyoie:

AY
k06 = E , (1)

rae AX — n3MeHEeHHE BXOIHOM BETMUNHEI;

AY — u3MeHeHHe BEIXOIHOU BEJINYUHEI.

AY _ 120000-80000 _ 40000
Kog = — = = = 2000 m3*/%xona UM
o6 T Ax 60—40 20 X011

Io rpaduky Ha pucyHke 1 omnpezaensieM BpeMs 3ana3AbIBAHUS Tsan ¥ IIOCTOSHHYIO BPEMEHU T o6.
Tsan = 8 CEK.
Tos = 32 cek.

3amanne. DKCIepUMEHTATBHBIC TOYKH IS pacueTa MOTyIUTh Ha IMUTAITHOHHON MOJenn 00beKTa
yrpaiieHus (110 BapuaHTaM) - MporpaMMa cay.exe.

NuauBuayanbHoe 3aganue Ne3
CocTaBjieHHe CTPYKTYPHOH CXeMbl KOHTYPa yIIPAaBJeHHUS TEXHOJOTHYEeCKUM
npoueccoM
B pesynprare padotret CAP TexHOJMOrHYecKrne MapamMeTphbl TOIEPKUBAIOTCA HA OIPENEICHHOM
3HaYeHUH 0e3 BMEIIaTebCTBA YeI0BEKa.
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Pucynoxk 1 — CtpykrypHas cxema CAP

CtaOunu3upyromui KOHTYP B CBOCHM CTPYKTYPE COAEPIKUT CIACAYIOIINE SJIEMEHTHI:

HATI] (naT4vk TEXHOJOTMYECKOro MapaMeTpa) - YCTPOMCTBO, MpelHa3HAuYe€HHOE ISt
u3MepeHus: (aKTUYECKOTO 3HAYEHHUS YNPaBISIEMOrO0 TEXHOJOTHMUECKOro TMapaMerpa |
peoOpa3oBaHus B BETUUYUHY JTOCTYIIHYIO JJIi HHCTPYMEHTAIBHOTO KOHTPOJIS.

HII (HopMupyromuii mnpeoOpa3oBaTesb) - YCTPOHCTBO, MpeAHA3HAYEHHOE s
npeodpazoBanust (pakTHyeckoro curHana, dopmupyemoro Il B yHHUPHUUIMPOBAHHBIN CUTHAI.
YuuduuupoBanusle curHansl: 4-20mMA,0-20mMA,0-10B.

BII (Bropuunblii TpHOOP) - YCTPOKMCTBO, MpETHA3HAYCHHOE I OTOOpaKEHUS |
BHU3YaJM3allU TEKYIUX 3HAUEHUH pPEeryJIupyeMoro napaMmeTpa.

PV (perynupytomiee yCTpPOWCTBO, PETYISATOpP) — YCTPOMCTBO, MpeIHAa3HAYCHHOE [IJIst
OTIpeIeIeHUs] CUTHAJIA PAacCOTJIaCOBaHUS B U3MEPHUTEIBHOIN YacTH PEryasTopa U (GOpMHUPOBAHUS
YIPaBJIAIONIETO BO3CHCTBUS B COOTBETCTBUH C MIPUHITHIM 3aKOHOM PEryJIMPOBaHuUs. BbIX0IHBIM
apamMeTpoM peryiiaropa SBISETCS IMOJIOKEHHWE Bajla HUCIHOJHUTENIBHOTO MEXaHU3Ma.
Perynupytomee ycTpoiicTBO (opMHpyeT YNpaBisIOUIMM CHUTHAT B BUAE HANpPsDKEHUS
MIOCTOSIHHOT'O TOKa, KOTOPBIN MOJJAETCs Ha MEPEKII0YATEb PEXIUMa YIIPABICHUS.

1TV (nepexitovarenb peKUMa yIpaBieHus ) - 00ecrednBaeT BHIOOP pekuMa yIpaBiIeHuEM
UCTIOJHUTEJIbHBIM MEXaHU3MOM.

EcTh nBa pexxuma yrnpaBieHus:

e ABTOMaTHYECKUI pPEXHUM - YIPABICHHUE OCYILECTBIIAETCS OT PETYJIUPYIOIIEro
YCTpOMCTBA.

e JlucraHuvoHHBIH (pydHOH) pexum - ynpasieHue MM ocymiecTBisercs OT
ycTpoiicTBa qucTaHIMOHHOTO yrpasienus (V/V).

YV (ycwiutenp MOIIHOCTH) — TMpeAHA3HA4YeH /s YCWIEHHS U IpeoOpa3oBaHUs
YIpaBJIAIOLIEr0 CUrHaja, (GOPMUPYEMOT0 PETyJINPYIOIIMM YCTPONCTBOM B CUTHAJI, JOCTATOYHBIN
JUISL YTIpaBJICHUSI HCIIOJIHUTENBHBIM MEXaHU3MOM. B KauecTBe yCHUIIMTENs MOIIHOCTH OOBIYHO
ucnoib3yercs ycrpoiictBo tuna [1BP (myckaTtenb 6€CKOHTAKTHBIM PEeBEPCUBHBIH).



UM (MCTIOMHUTEIBHBIA MEXaHU3M) — YCTPOMCTBO, COJIEPIKAIIIEE DICKTPHUICCKUH IBUTATEITH
Y peAYKTOP, MPeAHA3HAYCHHBIH TS IIpe0o0pa30BaHusl yIIPABIISIONIET0 CUTHAJIA PETYJIATOPA B YTOJT
noBopora perynupytomero opraHa. B CAY wucCnosb3yrTcss HCHOJHUTENbHBIE MEXaHHU3MbI
MOCTOSIHHOM ckopocTh. MX cKOpOCTh JOMKHA COOTBETCTBOBATH MHEPIIMOHHOCTH YIIPABISIEMOTO
MpoLecca U Macce PeryIMpyrolero oprasa.

[TprMep UCTIOTHUTEITEHOTO MEXaHNU3Ma:

Haszsanue: M20-100-63-0.25

100 — Bpamiarormuii MOMEHT (MU3MEPSETCS B HBIOTOH Ha METP)

63 — BpeMs OJTHOTO MOJTHOTO 000POTa BHIXOHOTO Basia

0.25 — Ha CKOJIBKO TPalyCOB HACTPOCHBI KOHIIEBBIE BBHIKIIIOUATEIH, TO €CTh MPOIICHT XO/a
HCTIOMHUTENIbHOTO Mexanu3ma 90° = 100%.

VII (yxazatenb TOJIOKCHHsI) — MpEIHA3HAYCH i1 HM3MEPEHUs TEKYIIeTO 3HAYCHHS
TMIOJIOXKEHHUS PETYJIMPYIOIIETO OpraHa WU BBIXOJHOTO Basla UCTIOTHUTEILHOTO MEXaHU3MA.

3/] (3aparoniee yCTpOHCTBO) — yCTPOUCTBO, IpeHa3HauYeHHOE U1 (JOPMUPOBAHUS CUTHATIA
3a/1aHusl.

PO (perynupyroomuii oprad) — MEXaHHYECKOE YCTPOMCTBO, MpPEACTABIISIIONIEE COOOH
MMOBOPOTHBIM KJIamaH WM HOep, W3MEHSIONIee BEIMYUHY PEryIUupyoHero (Gpu3ndeckoro
BO3JCHUCTBUS.

3ananue. Ilo onmcanuio cxemsbl J1abOPAaTOPHON yCTAaHOBKM M MMHTAIMOHHON MOJEIHM COCTaBUTH
CTPYKTYPHYIO CXeMy KOHTYpa yTpaBJIeHHsL.

HupuBuayanbHoe 3aganue Ned
Pacuétr mapameTpoB HACTPOIKH peryJsiropa

[IponopIMOHANEHBI  PEryIaTOp HMEET OJUH [apaMeTp JUHAMUYECKONH HacTpOWKH —
kodd¢umment mnepenaun peryistopa Kp, KOTOpBI 4YHCICHHO paBeH Yriay moBopora Bama WM,
MIPUXOMAIIETOCS Ha EAWHUWILy OTKJIOHEHHS PEeryjupyeMoro mnapaMerpa or 3amanHus. 11 - perymarop
obOecrieynBaeT OBICTPOE PETYJIHMPOBAaHWE, HO B CHCTEME NMPUCYTCTBYET CTaTW4ecKas ommuoOka eo. lIpm
YBENIMYCHNUHN TTapaMeTpa HacTporkH perynsaTopa Kp cTarndeckast ommOKa yMEHBIIIAeTCs, HO YMEHBIIIAETCs
u yCTOfI‘IHBOCTB CHUCTEMBI. HOBTOMY B IPOMBIINUICHHBIX CUCTEMaX THUIla B YUCTOM BUIC IT - peryjiaTop
HCIIOJIB3YETCs PENKO.

WHTerpanbHelii peryJisiTop MHOIAA Ha3bIBAKOT acTaTUYeCKUM. Ty — BpeMs HHTErpUpPOBaHUS — 3TO
HACTPOCUHBIN MapaMmeTp peryisropa. Bpems unterpupoBanus Ty — 3TO Bpems, 3a KOTOPOE BBIXOJHAsS
BEIMYWHA, U3MEHSSACh C IOCTOSTHHOW CKOPOCTBIO, JOCTUTHET 3HAUEHHS BXOJHOHN BEIUYMHBI, €CIH 00¢
BEJMYUHBI U3MEPSIFOTCS B OJIHAX JMHUIIAX.

HuddepeHnmabHbIi peryasTop pealn3yIoT 3aK0H PEryITUPOBAHS, TYBCTBUTEILHBIA K CKOPOCTH
M3MEHEHHs] CHTHalla PacCOTIACOBAHMA, YTO TO3BOJISIET CHCTEME OBICTPO pearnpoBaTh Jake Ha MaJjible
OTKJIOHEHHUSI PEryJIHPyeMON BENWYHMHBI OT 3aAaHus. Tn — BpeMs mpeaBapeHus, 3TO BpeMd, B TeUEHHE
KOTOpOro yroj moBopora Bama MM mox nefictBueM auddepeHIUpyomeld YacT yIABAaUBaCTCS
IIPONIOPLMOHATIBHON YaCThIO.

Onpedenenue OUHAMUYECKUX NAPAMEMPO8 HACMPOUKU —pecyismopa Nno  OUHAMUHECKUM
napamempam obvexma

B peasbHBIX TPOU3BOJICTBEHHBIX YCIIOBUSX IEpe] KaxIbIM HHXCHEPOM BO3HUKACT 3aj1aya
ONTUMU3AIUN KOHTYpa YIpPAaBICHHS, KOTOpas 3aKIo4YaeTcs B TOM, YTO JUIS KaXJIOTO OOBEKTa ¢
W3BECTHBIMU THHAMHYIECKUMH TAPAMETPAMH Tsan, 1os, Kos HEOOXOIUMO OMPEAEITUTD 3HAYCHUS TAPAMETPOB
JuHamudeckoil Hactpoilku perynstopa Kp, Tus, Tn, HOpu KOTOPhIX MAKCUMAJIbHO BO3MOXHO
KOMITEHCHPYETCS BIMSHUE MHEPIIMOHHBIX CBOHCTB 00BEKTA.

Ha pucynke 1 mpuBeneHsl THIIOBBIE TepEXOTHBIE IMPOILECCHl B CHCTEMax aBTOMAaTHYECKOTO
peryJIupOBaHUS MPU CKAYKOOOPA3HOM M3MEHEHUH 3a][aHH .



T

-

1 — anepuoauuecKuii nporecc ¢ MUHUMAJIBHBIM BpEMEHEM peryiupoBanus; 2 — 20 % nepeperyanpoBaHue;
3 — MUHHUMaJIbHOE 3HAYCHUE KBAJPATUYHOT'O KPUTEPUSI.
PucyHnox 1 — TunoBsle nepexoaHbIE IPOLECCH] B CHCTEMAX aBTOMAaTUYECKOTO PErYIMPOBAHUS
P CKaYKOO0Pa3HOM M3MEHEHUH 3aaHuUs

[Ipu nHXKEHEPHBIX METOaX BHIOOPA 3aKOHA PETYJIUPOBAHUS U OJTM3KHX K ONITUMATHHBIM 3HAUCHUI
NapaMeTpoB JUHAMHYECKON HACTPOWKM PEryssiTopa, PEKOMEHIYETCS IOJIb30BaThCsl (HOpMyliamH,
MIPEJICTaBJICHHBIMU B Ta0wuie 1.

Eciu 00BekT sBisieTcs 00BEKTOM C CAMOBBIPABHUBAHUEM, & 3TO 03HAYAET, YTO OH XapPaKTEPU3YET
CHOCOOHOCTh 00BEKTa BOCCTAHABIMBATE COCTOSHHE PaBHOBECHS, TIPU 3TOM MapaMeTp MPUHAMAET HOBOE
PaBHOBECHOE COCTOSIHUE.

B 3aBHCHMOCTH OT TEXHOIIOTHYECKHUX TPeOOBaHUH, TMHAMHUUECKAX CBOWCTB 00BEKTa yIPaBICHUS
W XapakTepa, JCWCTBYIOIIMX Ha HEr0 BO3MYIIEHHWH BhIOMpaeM OIMH M3 TPEX THUIOBBIX MPOIECCOB —
arepuoANYEeCcKUid Mpouecc ¢ MUHUMAaIbHBIM BPEMEHEM PEryIupOBaHUsI.

Tun perymsaropa BBEIOMpAeTCs C YYETOM CBOWCTB OOBEKTa perynupoBaHUs. [ mOCTHXCHHS
TpebyeMoro KadecTBa pETyJHPOBAHUS TPU BBHIOPAaHHOM IEPEXOJHOM TMPOIECCe CIEMYyeT NPHUHATH
MOJAXOASIINM 3aKOH PETyJIUPOBaHUS.

Tabnuma 1 - PacdeTHble popMyIIbI IS OTIPEACICHUS HACTPOCK
perynsaropa A HHePIIMOHHBIX 0OBEKTOB C 3ara3IbIBAHHEM

3aKkoH BHI THIOBOTO NEPEXOIHOTO Mpollecca
pery-
JHpOoBa anepHOIHIeCKHH 20% nepepelyn- MEHEHMYM [’
poBaHHE
HHA
OGBEKTH ¢ CAaMOBEIPABHHBAHHEM (CTATHUECKHE)
. 1 1 . 1
48 Ky = - = - K= -
42K To L7Kps T, L7Kps - To
0.3T 0.7T 0.97
o | Kp=—29¢ | K -—0o K, =——¢
Koz ' 75 Koz ' 75 Koz ' 75
0.6T 0,77 T
Ky = = Ky = .70 Kp = e
I Kog " 15 Koz " 75 Kog 73
T, =0.6T, T,=07T, Ty =To
0.95T 12T 14T,
K,=—"9% K, =—""2% K,=—""-"2
Kos ' Ts Kos 75 Kop 75
TIAT]
T, =2.4r, T, =2.0r, T, =131,
T, =047, T,=04r, T, =05z,

XapaKTep I[eﬁCTBHSI peryiaropa onpeacidroT 10 BEJIMYMHEC OTHOLICHUSA BPEMCHU 3alla3IbIBaHUs

00BeKTa Tsan K €r0 IOCTOSTHHOM BPCMCHU T06:

Tzan / TOG < 012
0,2 < Tsan / Tos < 110
Tzan / Tos > 110

- PENEHHBIN PETyIIATOP

- PETYJISATOP HENPEPBIBHOTO JEUCTBUS

- MHOI'OKOHTYPHAsI CUCTEMA PETrYJIUPOBAHUS




Tsan / T()6 = 8 / 32 = 0,25 (1)

Bri6upaem perymnstop HenpepsIBHOTO aekcTBrs, Tak Kak 0,2 < 0,25 < 1,0.
[pu BEIOOpPE 3aKOHA PETYIMPOBAHUS PETYIATOPA HEIPEPHIBHOTO AEHCTBUS YUUTHIBAEM BEITHUHHY
OTHOIIICHUSI TIOCTOSIHHOW BPpeMEHU 00BbeKTa To5 K BPEMEHH 3aI1a3/IbIBAHUS Tsan:

Tos / Tsan > 1,0 - 11 - perynsrop
10> T/ T >7,5 - I - perymsitop
7,5>To5 / Tsan >3 - TN - perymsitop
To6 / Toan < 3,0 - MHOTOKOHTYpHas CHCTEMa PEryINpOBaHHs
Tos/ Tan=32/8=4 (2)

Bribupaem [MU]] — perymsitop HeMpepbIBHOTO IEHCTBUS, Tak Kak 7,5 >4 > 3.
Paccuuraem mapametpsr Hactpoiiku [IM]] — perymaropa TEOPETHIECKHM CIIOCOOOM, HUCTIONB3YS

JUTS pacueTa OTpee/ICHHbIE TapaMeTPhl 00BEKTa — Tsam, Tos, Kos.
0,95 -To6 _ 0,95-32 30,4
= = =0,0019

" KoG-tsam  2000-8 16000
TH = 2,4 * Tsan = 2,4 - 8= 19,2
To=04 - Tun=0,4 - § =32

p

3aganne. Ha wmuTannoHHOW Monenu oO0beKTa ynpaieHUs (MO0 BapHaHTaM) IIOJYYUTh
XapaKTePUCTUKH 0OBEKTA yIPaBIeHHUs, BEIOPATH ISl JAHHOTO 00BEKTa PEryJIATOP U PACCUUTATH IJISIsl HETO
HACTPOEUHBIE TapaMeTPHI - MporpamMma cay.exe.



[Tpunoxenue 4
TpeGoBanus k opopMiIeHHIO pedpepaTa N0 JUCHUILIHHE
«ABTOMATH3ALUA METALJIYPIrH4eCKUX MPOLECCOB)

®opmar mucra A4. Hpudt Times New Roman, pasmep 12, MexXCTpoUHbIi nHTEpBa 1,5.
BripaBHuBanue Tekcra no mupune. Ao63an 1,25. [apamerpa ctpanuisi: ciesa 30 MM, cripasa 10
MM, cBepxy U cHu3y 20 MMm. Homep cTpaHuiipl mpocTaBisieTcst BHU3Y OT LIEHTpA.

Texct pedepara momkeH OBITH CTPYKTYpUPOBaH. 3arojlOBKH MEPBOTO  YPOBHS
3aMKCHIBAIOTCSA MPOMUCHBIMU OyKBaMH, CUMMETPHUYHO TEKCTY, >KUPHO. 3arojioBKM BTOPOTO
YPOBHS — C IPOIMCHOM OYKBBI, OCTaJIbHBIE CTPOYHBIC, )KUPHO, C a03aIIHOTO OTCTYTIA.
Cmpyxkmypa peghepama:

— TuTynbHBIN JKCT.

— CopnepxaHue.

— DBsenenue.

— Texkcr pedeparta.

— CHomcoK UCTOIb30BaHHBIX HCTOYHUKOB.

B Tekcre o00s3aTenbHO JOJIKHBI OBITH pPAacCTaBiICHbl CCHUIKM Ha MCIOJIb30BAHHbBIE
UCTOYHUKU. CIIHUCOK UCTOIb30BAHHBIX UCTOYHHUKOB (DOPMUPYETCS B MOPAIKE CCHUIOK IO TEKCTY
pedepara u opopmisiercs B coorBercTBun ¢ 'OCT P 7.0.100 -2018.

Ipumepol 6ubnuocpapuueckux onucanuii (I'OCT 7.0.100 -2018)

1.Onucanue uzoanuti ¢ 0OHUM a8MOPOM

Cubukun, }0.J]. DnekrpocHabXeHrEe MPOMBIIUICHHBIX U TPAXKIAHCKHUX 3AaHUM: y4eO.
s cpen. mpod. obpas. / FOM. Cubukun; Cpennee npod. OdpazoBanue, CTpOUTEITLCTBO U
apxutekTypa. — Mocksa: Academia, 2006. — 362 c.: mi., Tadbn. — ISBN 5-7695-2250-3. — Tekcr:
HENOCPEICTBEHHBII.

2.0nucanue ¢ 08yms agmopamu

UYepros, A.I'. 3agaunuk no pusuke: yueod. mocodbue / A.I'. Ueptos, A.A. BopoObeB. — 8-¢
u3 ., mepepad. u qom. — Mocksa: @usmatiut, 2008. — 640 c.: un. — ISBN 9875-94052-145-2. —
TekcT: HemocpeACTBEHHBI.

3.Onucanue ¢ mpems agmopamu

Bapnamosa, JI.H. YnpaBienue 1oKyMeHTaIMEN: aHTIIO-PYCCKUM aHHOTUPOBAHHBIN
cloBaph craHaaptTusupoBanHoi Tepmunonoruu / JI.H. Bapmamona, JI.C. baton, K.A.
bactpuxoBa. — Mocksa: Criytauk+, 2017. — 398 ¢. — ISBN 978-5-9973-4489-4. — Tekcr:
HEIOCPEICTBEHHBIN.

4.Onucanue uzoanui noo 3aznasuem (5 u 6onee asmopos)

Maremartuka: yue0. mocobue / KO.M. lanunos, JI.H. XKyp6enko, I'.A. Hukonona [u ap.];
MunucrtepcTBo 00pa3oBanus 1 Hayku Poccuiickoit @enepaunu, Kazanckuii rocyjapcTBeHHBIN
TexHoJoruueckuii yausepcutet. — Mocka: UHOPA-M, 2011. — 496 c.: wi., Tadn. — ISBN 5-16-
0022673-2. — TekcT: HEMOCPEACTBEHHBIM.

5.Onucanue MHO20MOMHBIX U30AHUL

Marepuaibl ¥ 371EMEHTBI 3JIEKTPOHHON TeXxHUKU. B 2 Tomax. T.1. I[IpoBoaHuKw,
MOJIYyIPOBOIHUKH, AUDJIEKTPUKHU: YUeOHUK JIJISl CTY[. BY30B, 00yUaloIUXCsl 10 HapaBiICHHUIO
«DQnexkTpoHUKH U MUKposnekTporuka» / B.C. Copokun, b.JI. Autunos, H.I1. JIa3apesa. —
Mocksa: UL Axkanemus, 2006. — 440 c. — bubmmorp.: c. 435-438. — [Ipeam. ykas.: c. 438-440. —
ISBN 5-7695-2785-4. — TekcT: HEOCPEACTBECHHBIH.

6.Onucanue 3aKk0HO0amMeNbHbIX MAMEPUANO8

I'paxnanckuii npoueccyanbublil kogexke PCOCP: [mpusst tpetbeii cec. Bepxos. Cosera
PCOCP mecroro co3biBa 11 urons 1964 r.]: odwuir. Tekct: mo cocrostauto Ha 15.11.2001 r.;
MunuctepctBoBO toctutiuu Poccuiickoit denepanuu. — Mocksa: Mapkerunr, 2001. — 159 ¢. —
3000 5k3. — ISBN 5-94462-191-5. — TekcT: HEMOCPEICTBCHHBIH.

7.0nucanue cmanoapmos

I'OCT P 57564-2017. Opranuzamus 1 IpoBeIeHHE PadboT MO MEXIYHAPOIHON CTaHIap-
tusanuu B Poccuiickoit ®eneparmu = Organization and implementation of activity on



international standardization in Russian Federation: HammonanbHbIi cTaHgapT Poccuiickoi
Ddeneparnun: u3nanue ouMaIbHOE | YTBEPXKICH U BBeJIeH B AeiicTBue [Ipukazom DenepanbHOTO
aAreHTCTBAa MO TEXHUYECKOMY PETyJHMpOBaHUIO U MeTpoioruu oT 28 urons 2017 r. Ne 767-ct :
BBelIEH BrepBble: gara BBemeHuss 2017-12-01 / pazpaboran BcepoccuiickuMm HaydHO-
HCCJIEeIOBATEIbCKUM HWHCTUTYTOM CTaHAApTH3alUUd M cepTU(UKAIMK B MAIIMHOCTPOCHUU
(BHUMHMAIL). — Mocksa: Crannaptungopm, 2017. — V, 43, [1] c.; 29 cm. — 33 3k3. — Teker
HEIMOCPEICTBEHHBIH.

8.Onucanue namenmmuvix 0OKyMeHmos

ITatent Ne 2637215 Poccuiickas ®Peneparus, MITK B02C 19/16 (2006.01), BO2C 17/00
(2006.01). BubOpanmonnas mesnbhuia: Ne 2017105030: 3asin. 15.02.2017: ony6a. 01.12.2017
| Apremenko K. W., bornanos H. 3.; 3asButens BI'TY. — 4 c.: min. — TeKCT: HENOCPEACTBEHHBIH.

9.0Onucanue nepuooudecKux uz0aHull

be3onacuocTs xxu3neaesaTenbHOoCTH. — ISSN 1684-6435. — TekcT: HenmocpeICTBEHHBIN.

Bectruk npesneit ucropuun. — ISSN 0321-0391. — URL:
https://dlib.eastview.com/browse/publication/669/udb/12 (nara oopamenus 02.10.2019). —
TekcT: 2JIEKTPOHHBIN.

10.0Onucanue uszoanut MI'TY

[Tapcynkun, b.H. JlokanbHble cTaOMAN3UPYIOLIUE KOHTYPbI aBTOMAaTHYECKOTO
ynpasinenus B ACY TII npomsinuieHHoro npousBoactsa: MoHorpadus / b.H. [apcynkun, C.M.
Anppees, O.C. Jlorynosa, T.Y. AxmeToB; MarHUTOropckuii roc. TeXHU4ecKkuid yH-1 um. I'.1.
HocoBa. — Marauroropck: M3a-8o Marautoropck. roc. Text. yu-ta, 2012. — 406 c. — ISBN 978-
5-4253-0418-0. — TekcT: HEMOCPEICTBEHHBIH.

11.0Onucanue snexkmponnvix uzoanuti MI'TY (maxpoobwvexmyi)

MyxuHna, E. FO. [IpoexTupoBanre aBTOMaTU3UPOBAHHBIX CUCTEM: KOHCIEKT JICKIUI /
E.1O. Myxuna; MI'TY. — Maruautoropck: MI'TY, 2014. — 1 CD-ROM. — 3aru. ¢ TuTy1. 9KpaHa.

https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121
181/1154.pdf&view=true (mara obpamienus 09.10.2019). — MakpooObekT. — TekcT:
3JIEKTPOHHBIN.

12.0Onucanue IbC «Jlanvy

OCHOBBI METAJLTYpPrUYECKOTO MPOoN3BoAcTBa: yueOHuK / B.A. burees, K.H. BnosuH,
B.M. Komnokonbies, B.M. Canranuk. — Cankt-IlerepOypr: Jlans, 2017. — 616¢.: un., Tadmu. —
ISBN 978-5-8114-2486-3. — TekcT: 35IeKTpOHHBIH // DIEKTPOHHO-ONOINOTEeYHAs cCCTEMa
«Jlanby: [caiiT]. — URL: https://e/lanbook.com/book/90165 (mata obparuenus 02.10.2019). —
PexxuM ocTymna: s aBTOpU3. I0JIb30BATEIICH.

13.0nucanue 3b6C «3nanuym»

[Toros, 0. U. Ynpasnenue npoekramu: yueOHoe nocodue / FO. U. ITomos, O. B.
SxoBenko. — MockBa: UHOPA-M, 2019. — 208 c¢. — (Yuebnuku ams nporpammsl MBA). —
ISBN 978-5-16-002337-3. — URL.: https://new.znanium.com/read?id=329884 (mara
obpamenus 10.10.2019). — TekcT: 37E€KTPOHHBIH.

14.0Onucanue 35C «FOpatimy
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Ipumepul gvinonnenus snemenmos peghepama.
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170 1125 52 60 39
190 1165 389 405 247
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