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Pa6oyas nporpamma cocrasieHa Ha ocHoBe ®I'OC BO mo HampapieHHIO MOATOTOBKH
22.03.02 Metamnyprus (ypoBeHb 6akanaBpuara) (mprukas MunoGprayku Poccuu ot 04.12.2015
r. Ne 1427)

Paboyas nmporpamma paccmoTpeHa H  omofpeHa Ha 3acemaHuM  Kaeapsl
ABTOMAaTH3UPOBaHHBIX CHCTEM YIIPABIICHUSI

12.02.2020, mporoxon Ne 6 ﬂ:///

3aB. xadenpoit /a) v C.M. AunpeeB
Pabouas mporpamMma ono6peHa MeToaudeckoit komuccueit MOuAC
26.02.2020 r. mpoToxox Ne 5

[Ipencenarens Q/, C.H. JIykpsiHOB

CortacoBaHo:
3aB. xadenpoit MeTamrypruu 1 XUMHYECKUX TEXHOJIOT

/A

C. Xapuenko

Pabouas nporpamma cocraBieHa: -
cT. npenojanarens kadenper ACY, @/60/7 E.JO. Myxuna

728

56 Top 3AO ~ "KomcOM  CKC" , ka;a  TexH.  Hayk

~ Zopne 7 IO:I*;I;:BOJIIHYKOB

EL 1N |y




JIucT akTyaauzanuu padoueii mporpaMmmbl

Pabouas mporpamma nepecmMoTpeHa, odcyxaeHa u ogoopena s peanusanuu B 2021 - 2022
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl ABTOMaTU3UPOBAHHBIX CUCTEM YIPABICHHS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.M.KHI[I)CCB

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanuzaruu B 2022 - 2023
y4eOHOM roJly Ha 3aceJaHuu Kadeapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2023 - 2024
y4eOHOM roJly Ha 3aceJaHuu Kageapbl ABTOMAaTU3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokomn ot 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB




1 Ilesin ocBOEHMSI AMCUMTILTHHBI (MOIYJIsA)

[lenssMu OCBOEHHUS MUCHMIUIMHBI «ABTOMATHU3AIMS METAJUTYPTUUECKHX TIPOIECCOBY
SIBIITIOTCS: U3YYEHUE MPUHIUIIOB TMOCTPOSHUS U IKCIUTyaTalluu WH()OPMAIMOHHBIX CHUCTEM B
TEXHOJIOTHYECKUX TIPOIIECCaX B METAIyPrHH; OCHOB TEOPUHM aBTOMATHYECKOTO YIPABIICHHS
METALTYPrHYECKUMHU TPOIECCaMU; MPUHIIUIIOB XpaHEHWs W 00pabOTKH, aHaM3a W CHHTE3a
MIPOM3BO/ICTBEHHO-TEXHUYECKOU HH(POPMAIIHH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MporpaMmbl

JucuumirHa ABTOMaTH3alMs METATyprU4ecKUX MpPOLECCOB BXOIUT B BapUaTUBHYIO
4acTh y4eOHOTO I1aHa 00pa30BaTEIbHOM MPOTrPAMMBI.

JUis  u3ydeHus  JUCHMIUIMHBI  HEOOXOOuMbl  3HaHUS  (YMEHMs,  BJIAJICHUSA),
c(OpMHPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

BBeznenue B HanpaBiieHue

Maremaruka

dusnka

3HaHus (YMEHUs, BIIaJICHUs), TOJTYYEHHbIE IPU U3YyYEHUU JAaHHOM JUCLMILIMHBI OyIyT
HEO0XOAUMBI 1715l U3YYSHMSI AUCHUIUINH/ TIPAKTHK:

[ToaroToBka K 3alUTe U 3aIMTa BBITYCKHON KBaIU(pUKALIMOHHON paboThI

[TonroroBka K caue ¥ caya rocyAapCTBEHHOTO IK3aMEHa

3 Komnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYeMbIe pe3yJibTaThbl 00y4YeHus1

B pe3synbrate oCcBOEGHUS AMCUUIUIMHBI (MOAYNSA) «ABTOMAaTH3ALUS METALTyprUYeCKUX
MIPOIIECCOBY OO0 YUAIOIIHMICS TOJDKEH 00Ja1aTh CASAYIOIUMHI KOMITETCHIIUSMU:

CrtpyKTypHBII [1nanupyemsble pe3yabTaThl 00y4eHUs
JJIEMEHT
KOMIIETCHIINH

[TK-1 crmocoOHOCTBIO K aHATTU3Y U CUHTE3Y

3HaTh - METOJIMKH aHAJIN3a U CUHTE3a HHPOPMAIIUU U3 PaA3IUYHBIX HCTOYHUKOB U
npejcTaBieHus ee B TpeOyeMoM (opMaTe ¢ UCIOIb30BaHUEM
MH(OPMALIMOHHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHII;

- TUIIOBBIE METO/IBI U CPEJICTBA U3MEPEHHSI OCHOBHBIX TEXHOJIOTMYECKUX
apaMeTpos;

- IPUHIUIIBI TOCTPOCHUS U (PYHKIIMOHUPOBAHUS aBTOMAaTH3UPOBAaHHbIX
CUCTEM YIPABIIEHUS METAJLTYPTUYECKUMHU IIPOLECCAMH.

YMets - QHAJIM3UPOBaTh MH(OPMAILIMIO U3 PA3IIUYHBIX UICTOUHUKOB JUIS
MOJrOTOBKU 0030pOB 10 33JJaHHON TEMATHKE, ONPEIENATh CTPYKTYpY U
0(pOpPMIIATH HAYYHO-TEXHUUECKUE OTUETHI;

- BBIOMpATh COBpEMEHHBIE TEXHUYECKUE CPECTBA JIJIsl U3MEPEHUS
pa3INYHbIX (U3NUECKUX BEJHUNH;

- pacCUUTHIBaTh METPOJOTUYECKHE XaPAKTEPUCTUKH CPEACTB U3MEPEHUM.




Bnanets

- HaBBIKaMH PabOTHI B MAaKeTaX MPUKIAJHBIX IPOrpaMM JUIst 0popMITeHHS
TEKCTOBOI MH(pOpMAINH;

- HaBBIKaMH HEOOXOANMBIMH JIJIS1 BBIOOpA M AKCILTyaTalliN
ABTOMATH3UPOBAHHBIX CHCTEM YIPABICHUS METAJUTYPrHUECKUMHU
IpOLIeCCaMH;

- HaBBIKAMU HEOOXOIMMBIMU IS OLICHKH KayecTBa PabOThI TEXHUYECKUX
CPE/ICTB aBTOMAaTH3aIlUH.




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO6m1ast Tpy1I0€MKOCTh TUCIMIUIMHBI COCTaBIIsAeT 3 3a4eTHBIX enunauil 108 akan. gacos, B TOM yucIe:
— KOHTaKTHas padora — 37,15 akax. yacos:
— ayauTopHas — 34 akaJ. 4acos;
— BHeayuTopHas — 3,15 akaz. yacos
— camocTosTeNnbHas padora — 35,15 akay. 4acos;
— IMOATOTOBKA K DK3aMeHy — 35,7 akaj. yaca

CDopMa aTTeCTalluu - 3K3aMEH

AynuropHas g
o | xomraxrHas pabora E E DopMma TEKyILEro
Pasnen/ Tema § ( axan. wacax) E [ Bux . KOHTpOJIA Kon
R —— : g © | camocroaTembHoi | yomepaemocTH H | o L
O g g paboTsI MPOMEXKXYTOTHON
Tex. mab. | mpaKT. S aTTecTaluu
3aH. 3aH. | O &
1. Texuuueckue cpencrea cbopa,
00paboTku 1 nepenayn nHGopMauH
1.1 OcHoBHble mOHATUS 00 CamocToATenbHOE
HHPOPMAITHOHHO-U3MEPHUTEIBHBIX 2 2 |u3yuenwue yueOHOI | YcTHBII ompoc IK-1
CHCTEMaX. JIUTEPATyPhI
1.2 Mertponorudeckoe CaMocCToATenbHOE YcTHbIi onpoc
o0ecreyeHne  TEXHOJOTHYECKHUX 2 2 |u3yuyenue yueOHOI KonTponpuas [K-1
HU3MEpPEHHIA. JUTEPATYpPBI pabota
6
CamocTrosTenpHoe
u3ydeHue yueOHoun
1.3 Merogsl W cpencrsa JUTEPATYPEI, TectupoBanue
HU3MEpEHUs napaMeTpoB 2 10 6 MOJTOTOBKA K JlaGoparopHbie [K-1
TEXHOJIOTHYECKOTO TporLecca. BBIITOJTHEHHIO paboThI
71a00PaTOPHBIX
pabot
HWtoro no pazzeny 6 10 10
2. OCHOBBI aBTOMaTHYECKOTO
ynpaBJICHUA TEXHOJOTUYCCKHUMU
poLeccaMu
2.1 Knaccudukauns U  BUIABI CaMmocrosTensHoe
cUCTeM aBTOMATHYECKOTO 2 2 |m3ydenue yueOHoii| TectupoBaHue IK-1
YIpaBJICHUS. JUTEPATYPBI
CamocTosTeNnbHOe
6 u3yueHue yueOHo
2.2 CucteMbl aBTOMaTHYECKOTO JIMTEPATYPHI, VYcrHblit onpoc
perylnupoBaHUsT C  TUIOBBIMHU 2 4/41 6 MOJTOTOBKA K JlaGopatopHbie [K-1
perynsaTopamu. BBIITOJTHEHHIO paboThI
71a00paTOPHBIX
pabor




CaMocCTOosTeNbHOE
U3ydcHHe y4eOHOH
2.3 CaoticTBa CHCTEM JIUTEPATYPBI, JlabopaTopHbie
aBTOMATHYECKOTO 2 321 6 MOJITOTOBKA K pabots! [TpoBepka IK-1
PeryupoBaHHUs. BBIITOJTHEHHIO UH]I. 3aIaHui
11ab0paTOPHBIX
pabot
Uroro no pazaeny 6 7/61 14
3. ABTOMaTH3aIMs TEXHOJOTHYECKUX
HPOIIECCOB
CaMocCTosTebHOS
3.1 Ocobennoctu nocrpoeus u 1 3,15 |uzyuenue yuebnoii| TectupoBanue MK-1
¢byukuun ACY TII. ' i i p
JIUTEPATYPhI
3.2 ABTOMaTH3AIHSA CamocrosTensHoe | Y CTHBIH Ompoc
arJIoMepaloHHOTO 6 2 4 |uzyuenwue yueOHoi | IIpoBepka nHp. IK-1
MPOU3BOJICTBA. JIUTEPATyPhI 3ajaHui
CamocrosTensHoe | YCTHBIH Ompoc
3.3 ABTOMaTH3aLUA .
2 4  |usyuenwue yueOHoii | IIpoBepka nH. IK-1
METAJUTYPTUYECKHUX MTPOLIECCOB .
JIUTEPATyPhI 3aaHui
Uroro no pazneny 5 11,15
Htoro 3a cemectp 17 | 17/61 35,15 9K3aMeH
Hroro no aucruminze 17 17/611 35,15 SK3aMeH TIK-1

5 O0pa3oBaTe/bHbIe TEXHOJIOTHH

Jnis peanuzanuy MpeIyCMOTPEHHBIX BHJOB YY4E€OHOH pPabOTBI B KauecTBe 0OOpa30BATEIbHBIX
TEXHOJIOTUH B IPENOJaBaHUU JUCLMIUIMHBL «ABTOMAaTH3alUs METAJIIyPrHUECKHUX IPOLECCOBY
HCIIOJIB3YIOTCS:

TpagunuonHble 00pa30BaTENIbHBIE TEXHOJIOTUN — MHPOPMAIIMOHHAs JIEKIHS (BBOAHYIO JIEKIUIO,
II€ JAaeT MEpBOE MPEICTaBICHUE O MPEAMETe U 3HAKOMCTBO CTYJIEHTOB C HA3HAYCHUEM M 3aJayamMu
Kypca); JIeKIMM — KOHCYJbTallu¥, W3JIO)KEHWE HOBOI'O MaTepuaa CONPOBOXKIAETCS IMOCTAHOBKOM
BOIPOCOB U JIUCKYCCHEH B MOMCKaX OTBETOB Ha 3TH BOMPOCHI; Ja0opaTopHble pabOThI; MPaKTHUECKUE
3aHATHS.

TexHonoruu npo6yiieMHoro o0y4eHHus: — NpoOJIeMHbIE JIEKIUH SIBJISETCS Pe3yIbTaTOM YCBOCHUS
MOJIyYUeHHON HH(OpMalMK MOCPEICTBOM IOCTAHOBKHM IMPOOJIEMHOTO BOIpOca M IOMCKAa MYyTEeH ero
peleHust; 1adopaTopHble paboThl ¢ MCIOIB30BaHUEM IPOOJIEMHOr0 00yueHHe, KOTOpOe 3aKJIF0YaeTcs B
CTUMYJIMPOBAaHUHU CTYIEHTOB K CaMOCTOSITEIbHOM «J100bI4e» 3HAHUI, HEOOXOJUMMBIX MJI pPELICHUS
KOHKPETHO! MPOOIIEMBI.

HNupopmalinoHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTelbHbIE TEXHOJIOTMH — B XOJE IMPOBEIEHUS
JIEKIIMOHHBIX 3aHATHUM IPENYyCMaTpUBACTCA HCIOJIB30BAHUE DJIEKTPOHHOIO JEMOHCTPALIMOHHOIO
MaTepuaia (JIeKUUMU-BU3yallM3alluM), HCIONb3oBaHue VIHTEpHET pecypcoB M MNPOMEKYTOUHBIX
aTTecTalui U IPOBEPKU OCTATOYHBIX 3HAHUI

Jlexk1moHHBIN MaTepHal 3aKperisieTcss B Xo/ie Jab0paToOpHbIX paboT, HA KOTOPBIX BBIIOIHSAIOTCS
I'PYNIOBbIE WM UHAUBHYJIbHBIE 3aJaHU 110 IPOMACHHON TEME.

CamocTosTenbHas padoTa CTUMYJIUPYET CTY/IEHTOB K CAMOCTOSITENILHOM MpOopadOoTKe B MpoLiecce
BBITTOJIHEHUS] KOHTPOJIBHBIX Pa0OT M MHIMBUAYAJIBHBIX 33JaHUM, a TakKe B Mpolecce MOATOTOBKU K
YCTHOMY OIIPOCY, TECTUPOBAHHUIO K UTOTOBOM aTTECTAIUN.

B xoze npoBeieHNs TEKIIMOHHBIX 3aHATHN IIPE1YCMaTPUBACTCS:

- HCIOJB30BAHME  DJEKTPOHHOIO  JIEMOHCTPAILMOHHOIO
U3MEPUTEIILHON TEXHUKE;

- ICII0JIb30BaHME 3JIEKTPOHHBIX YU€OHHUKOB 110 OTJEIbHBIM TeMaM 3aHATHI;

- aKTHBHBIC U HMHTEPAaKTUBHBIC (OpPMBI OOYyUCHMS: BapUaTHUBHBIA OMPOC, TUCKYCCHH, YCTHBIN
OIIPOC, KOHTPOJIbHAsL pab0Ta, TECTOBBIM ONPOC, MHIAMBUAYAIbHAS «3alUTa» Ja00paTOPHBIX padbOT U T.1I.

Marepuansa IO COBPEMEHHOU



6 YueOHO-MeTOAUUYECKOE 00ecTeueHIe CAMOCTOATEIbLHON PadoThl 00y4ammXxcst
[pencraBneno B mpuioxxeHn 1.

7 OueHoYHbIE CPEICTBA /1JIsl IPOBeIeHUsI MPOMEKYTOUHOI aTTecTaluu
[TpencraBieHbl B TIPUIOKEHUH 2.

8 YueOHo-MeTOqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUILTUHBI (MOTYJIs1)

a) OcHOBHas JIUTEPaTypa:

1. CoBpemeHHBIEC CHCTEMBI aBTOMATH3AIIMU U YIIpaBieHus : yaeOHoe nmocooue / C. M. Annpees, E.
C. Ps6uukoga, E. FO. Myxuna, T. I'. Cyxonocosa ; MI'TVY. - Marautoropck : MI'TY, 2015. - 1 anexTpoH.
OTIT. JIACK (CD-ROM). - 3ari. c THUTYII. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/1123963/71.pdf
&view=true (mara oOpamenus: 18.09.2020). - MakpooObekT. - TeKCT : 3ICKTpOHHBIH. - CBeacCHHS
nocrymabl Takke Ha CD-ROM

2. Tpouenko, B.B. Cucremsl ynpaBieHus] TEXHOJIOTHYECKUMHU IIpolieccaMu U MH(OpMAallMOHHbIE
TEXHOJIOTUH: y4eOHOe TocoOue il akagemMudeckoro OakamaBpuata / B.B. Tporenko, B.K. ®enopos,
AN. 3abynckuii, B.B. KomenmantoB. - Mockaa: I/I3z[aTenLCTBo Opaiit, 2019. - 136¢. - ISBN
978-5-534-09938-6 - Tekcr AJICKTPOHHBIH. - URL:
https://urait.ru/viewer/sistemy-upravleniya- tehnolothesklml -processami-i-informacionnye-tehnologii-4
38994#page/l (mata obpamenwus: 18.09.2020).

0) JlomosiHuTEIbHAS JIUTEPATYpa:


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

1. Boumapesa, A. P. HpopMalinoHHbIE TEXHOJOTHH B METAUTyprun: yueoHnoe mocodbue / A. P.
Bonpapesa, B. B. I'pebennukoa, E. C. Ps6ouukosa ; MI'TY. - Marautoropck, 2014. - 191 c. : ui., cxemsl,
tabi. - ISBN 978-5-9967-0438-5. — Tekcr: nenocpeacrBenusiii (9 9k3.)

2. Merpouorusi. Teopuss u3MepeHuii: y4eOHUK JUIsS akaJeMudeckoro OakanaBpuata / moja oo,
penakuueit T.U. MypamkuHou. - 2-¢ u3., uctp. u 1o1m. - Mocksa: M3gatensctBo Opaiit, 2019. - 167c. —
ISBN 978-5-534-07295-2. - Texcr : AIIEKTPOHHBIH. - URL:
https://urait.ru/viewer/metrologiya-teoriya-izmereniy-434719#page/l (nara obpamienus: 18.09.2020).

3. Knenukos, B. B. ABromarm3amusi MpOW3BOJCTBEHHBIX MPOIECCOB : yued. mocodue /
B.B. KnenukoB, H.M. Cynran-3age, A.I'. Cxuptnanze. — Mocksa : UHOPA-M, 2018. — 208 ¢. —
(Briciree ob6pa3oBanue: bakanaspuat). — Www.dX.doi.org/10.12737/18466. - ISBN 978-5-16-011109-4.
- Tekcrt : anexktponnbiid. - URL: - https://znanium.com/read?id=302903 (nata ooparmenus: 18.09.2020). —
Pesxxum mocTyna: 1o mojamnucke.

4. UBanoB, A. A. ABTOMaTH3alUsl TEXHOJOTMYECKUX MPOIECCOB U MPOU3BOJACTB : yuyeOHOE
nocobue / A.A. IBaHoB. — 2-¢ u3 ., ucnp. u 1on. — Mocksa : DOPYM : UHOPA-M, 2020. — 224 ¢. —
(Cpennee npodeccuonanbaoe oobpazoBanue). - ISBN 978-5-00091-535-6. - Tekcer : anekrponHsiid. - URL:
https://znanium.com/read?id=362810 (nata oopamenus: 18.09.2020). — Pexxum noctymna: mo mommcke.

5. MyxwuHa, E. 1O. IIpoekTupoBaHne aBTOMaTU3UPOBAHHBIX CUCTEM: KOHCIICKT JICKIIUH : ydeOHOe
nocobue / E. 0. Myxuna ; MI'TY. - Marautoropck : MI'TY, 2014. - 1 anextpos. ont. auck (CD-ROM).
- 3ary. ¢ TuTya. akpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121181/115
4.pdf&view=true (nara obparenus: 18.09.2020). - MakpooObeKT. - TEKCT : 371eKTPOHHBIN. - CBEICHHS
noctymabl Takke Ha CD-ROM.

6. [llumos, O. B. Texauueckue cpeacTBa aBTOMATHU3AIIMY U yIIpaBJieHUs : yueOHoe nocobue / O.B.
[IumoB. — Mocksa : UH®PA-M, 2020. — 396 c. + [on. marepuansl [DIEKTPOHHBIN pecypc|. —
(Cpennee npodeccuonanbuoe odpazoBanue). - ISBN 978-5-16-015283-7. - Tekcer : anektponHsiid. - URL:
- https://znanium.com/read?id=359601 (nara obparenus: 18.09.2020). — Pexxum A0CTyIIA: 11O MOAMUCKE.

7. Aanpees, C. M. TIpUHITUTIBI TOCTPOCHHSI U OPTAHU3AIMH KOMITJICKCOB TEXHUYECKHUX CPEJICTB B

CUCTEMax aBToMaTh4eckoro ynpasienus. Kypc nekiuii : yaebnoe nocodbue / C. M. Anapees. -
Maruurtoropcek : MI'TVY, 2013. - 1 anektpon. ont. quck (CD-ROM). - 3arn. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=920.pdf&show=dcatalogues/1/1118913/920.
pdf&view=true (nara oopamenus: 18.09.2020). - MakpooObeKT. - TekcT : 3eKTpOHHBIN. - CBeaeHHs
nocTynHsl Takoke Ha CD-ROM.

8. Tlapcynkmn, b. H. ABroMaTu3amusi TEXHOJOTHYECKHX TNPOIIECCOB W IPOU3BOJICTB.
[Ipon3BOACTBO cTanu B MAPTEHOBCKHUX Ie€Yax, JABYXBAaHHBIX arperatax U KUCIOPOAHBIX KOHBEPTEpax :
yuebnoe nocobue / b. H. [lapcynkun, T. I'. CyxonocoBa, A. P. bounapesa ; MI'TY. - Marauroropck :
MITY, 2016. - 264 c. : HIL., TalII. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134463/291
3.pdf&view=true (mara oopamenus: 18.09.2020). - MakpooObekT. - TekcT : AmeKTpoHHbIH. - UMeeTcs
MEeYaTHBIA aHAJIOT.

9. MapcynkuH, b. H. ABTOMaTH3aI1s TEXHOJOTHYSCKUX MTPOIIECCOB M MMPOU3BOJICTB B

Metautypruu : yueoHoe nocodue / b. H. [lapcynkun, C. M. Aunpees, E. C. Ps6uukosa ; non pea. b. H.
[Mapcynkuna ; MI'TY, [kad. [TIKuCVY]. - Maraurtoropck, 2011. - 151 c. : ni., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/482.
pdf&view=true (mara o6pamenus: 18.09.2020). - MakpooObekT. - TekcT : 31eKTpOoHHBIH. - MeeTcs

[eYyaTHbBINA aHaJor.

10. [MapcynkuH, b. H. ABromMaTu3aius u onTUMU3AIKs YIIPABIECHUS TETIJIOBBIM PEXUMOM PabOThHI
0J10Ka BO3AyXOoHarpeBarenei fomeHHoi neuu : yueoHoe nmocooue / b. H. [Tapcynkun, C. M. Auapees, M.
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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

https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/10608
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3. UnnuBuayanbHble 3aaHus 10 JUCHUIUINHE «ABTOMATHU3AIMS METAITYPTHUYECKUX IIPOLIECCOBY.
[Tpunoxenne 3.

4. TpebGoBanus k opopmienuro pedepara. [lpunoxenue 4.

r) [Iporpammuoe o6ecnieuenne u UnTepHer-pecypcebi:

IIporpammHoe oGecnieueHne

Haumenosanwue [10 Ne norosopa CpoKk JIeHCTBYSI JIUTICH3UH
MS Windows 7
Professional (ast J1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 or 17.09.2007 GeccpotHo
Professional
CBOOOTHO
FAR Manager pacripoctpassiemoe [TO O6eccpouHo
TZi CBOGOHO 6eccpouHO
P pacnpoctpangemoe [1O p

IIpodeccnonanbublie 0a3bl JAHHBIX M HH(POPMaIMOHHBIE CIIPABOYHBIE CHCTEMbI
Hassanue xypca CchlIKa

OnekTpoHHas 0a3a mepuoauyYecKux u3gaHui East
View Information Services, OO0 «MIBUC»

HarmmonaneHast  uH(pOPMAIIMOHHO-aHATUTHYECKAS

cucreMa — Poccuiickuit wmHaekc HayuHoro|URL: https://elibrary.ru/project risc.asp

mutupoBanus (PUHIL)

https://dlib.eastview.com/
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https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

Hanmonanenass  uH(pOpManMoOHHO-aHAIUTHYECKAS
cucteMa — Poccuiickuii  MHJEKC  HAay4yHOTO

URL: https://elibrary.ru/project risc.asp

ITouckorast cucrema Axamemusi Google (Google
Scholar)

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

WNudopmannonnas cucrema - EnquHoe okHO 1octyma
K MH(OpMaIIMOHHBIM pecypcam

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

denepaibHOE  TOCYAApCTBEHHOE  OFOKETHOE
yupexieHne «DenepanbHbIT WHCTUTYT
IIPOMBIIIJICHHONW COOCTBCHHOCTHY

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

Poccuiickas l'ocynapcrBenHas oubmoTeKa.
Karanoru

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

DOnekTpoHHBIE pecypcbl Oubmuoreku MITY wum.
I''1. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

®denepanbHblii  00pa30BaTENbHBIA  HOPTAI
Orxonomuka. Commonorugd. MeHeHKMEHT

~ |http://ecsocman.hse.ru/

VYHuBepcuterckass  HMHGOpPMAllMOHHAs  CUCTEMa
POCCHUA

https://uisrussia.msu.ru

Mex ryHapo Hast HayKOMETpPHYECKast
pedepaTrBHas M IOJHOTEKCTOBas 0asa JaHHBIX
nayunbix m3gaauii «Web of sciencey

http://webofscience.com

Me)K,Z[yHapOI[HaH pe(l)epaTI/IBHaﬂ " ITOJIHOTCKCTOBAsA
CIIpaBOYHasl 0a3a JaHHBIX Hay4HBIX U3JaHuN
«SCopus»

http://scopus.com
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9 MaTepuajIbHO-TEXHHYECKOE o0ecredeHne TUCUMILTHHBI (MOYJIs1)

MarepuanbHO-TEXHHUYECKOE 00ecIIeueHNe AUCHUIUINHBI BKITFOYAET:

VYuebHble ayIUTOPUH JUIsl IPOBEACHUS 3aHATUHM JICKIMOHHOIO THUIA: MYJbTUMEIUIHbIE
CpeACTBa XpaHEHHsI, Iepelaud U MPEICTaBICHUS HHPOPMALIUH.

[Tomemenuss s caMOCTOSTENbHOW — pabOThl  OOy4yaroIIMXCs:  HEpCOHAIbHbIE
komrbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET U € JOCTYIOM B 3JCKTPOHHYIO
MH(GOPMaLMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

Y4eOHble ayJUTOPUN Ui TPYNIOBBIX UM WHAWBUAYAIBHBIX KOHCYJIBTAIMH, TEKYILETro
KOHTPOJIS U IPOMEXKYTOUHBIX KOHCY/IbTALMI: JOCKA, MyJIbTUMEIUHHBIN IPOEKTOP, SIKpPaH.

[Tomemenue s XpaHeHHs M HPOPHIAKTHUECKOTO OOCITY)KUBaHHS y4eOHOTro
000pyZI0BaHUS: CTEIUIAXKH JUIs XPaHEHHsI y4eOHO-METOANYECKHM JOKYMEHTALUH.

YueOHast ayauTopusi JUIA TMPOBEICHHs J1a0OpPaTOPHBIX PadOT: KOMITBIOTEPHBINA KIIAcC:
nepcoHalbHble KoMmbroTepsl ¢ nakerom MS Office, Beixogom B MHTEpHET U ¢ JOCTYIOM B
AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENIbHYIO CPey YHUBEPCHUTETA.

YuebHas ayauTopus Ul NPOBEICHHs 1a00paTOpHBIX padoT: 1abopaTopusi METPOJIOTHH
U TEXHOJOTMYECKMX W3MEpPEHHi: abopaTOpHBIE YCTAHOBKH /ISl BBIOJHEHHS JTa0OpaTOPHBIX
pabor:

- 1abopaTopHblii cTeH] «3Mepenne pacxoa razay;

- naboparopHblii cTeH 1 «IloBepka Tepmomnapy;

- nabopatopHubiii creny «IloBepka npudopa Juck-250, moromerpa 111-4540/1 u nmpubopa
A-566;

- mabopatopuslii ctenn «Mcnpitanue u mosepka KCII-3, BompTMmerpa 111-4540, npubopa
Jnck-250»;

- 1abopaTopHbli cTeH] «/3MepeHne ypoBHsI KUIKOCTEN»;

- 1abopaTopHblil cTeH 1 «I3MepeHne ypoBHs ChIITYYUX MaTepUaloBy;

- mabopatopusiii creny «IIpeoOpa3zoBarenu nanenus Merpany;

- nabopatopHblii cTeH] «CTaTHUeCKue M JUHAMUYECKHE XapaKTepUCTUKH OOBEKTa
YIIpaBJICHUS

DJeKTpOHHBIE IUIAKaThl MO Kypcy «OCHOBBI METPOJIOIMH M TEXHUYECKUE HU3MEPEHUS»
(136), xirou Ha 2 TIK.



[Ipunoxenue 1

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATeIbHOM PadoThl 00y4aArOINXCSI
[To nucnumninHe «ABTOMAaTU3aLKs METAILTYPTUYECKUX MPOLIECCOBY MPEAYCMOTPEHA ayUTOPHAs U

BHEAyAUTOPHAAd CaMOCTOATCIIbHAA pa60Ta 06yqa}onmxc>1.

AyauTopHas caMOCTOsATENIbHAsE paboTa CTYICHTOB MPE/IOJIaracT BbITOJHEHUE U 3aIUTY
n1abopaTopHEBIX paboT, pereHrne KOHTPOJILHBIX 3a/1ad.

Ilepeyennb Bomnpocsl k 3amure
J1a00pATOPHBIX padoT
1. Ha xakux sBICHMSX OCHOBaHO [JEHCTBHE TEPMODICKTPUUECKUX
TEPMOMETPOB?
2. Ilouemy npu noacoeAMHEHUH TEPMOIIAPBI K U3MEPUTEIILHOMY TPUOOPY,
I10JIb3YIOTCS KOMIIEHCAIIMOHHBIMU ITPOBOJAMU?
TepModeKTpHIECKIE 3. Kak BBoauTcs mnompaBka Ha TeMIepaTypy CBOOOJHBIX KOHIIOB
TepMolapbl B~ aBTOMAaTHYECKMX W IEPEHOCHBIX  IOTEHLIHMOMETpax,
npeoOpazoBarenu MILLIBOILTMETDAX?
pax?
4.  Jlng Kakux TEepMOINap HEBO3MOXHO NPUMEHEHHE KOMIIEHCALMOHHBIX
IIPOBOJIOB ISl BBEJICHUS IIOTIPABKU?
5. Ilpenenst U3MEpPEHUI CTaHJIapTHBIX TEPMOIIEKTPUUECKUX
TEPMOMETPOB?
1. KakoBbl OCOOCHHOCTH METOAMKH IPOBEACHUS BTOPHUYHOTO IprOOpa
Ucnpiranue u nosepka | Juck-250M?
BTOPUYHBIX MPHOOPOB | 2. Yto Takoe OCHOBHAs U AONOJHUTENIbHAS IOTPEIIHOCTD Tpudopa?
paboTarouux B 3. Kakue mnorpemHocTd HEOOXOAMMO paccuuTaTh sl TOrO, YTOOBI
KOMILIEKTE C CZIeNaTh BBIBOJ O pe3yJIbTaTax NOBEPKU?
TEepMO3JIeKTpUUecKkuM | 4. J1s 4ero BBINOJHSIOT MOBEPKY MPUOOpa U YTO MOHUMAIOT MOJ] KIIaCCOM
npeoOpas3oBareieM | TOUHOCTH mpuodopa?
S. Kakue cymecTByoT BUbl OBEPOK?
1. Kakoli mpuHIun AefcTBYsl y TEpPMOMETPOB CONIPOTUBIICHUS?
2. OT 4ero 3aBUCHUT NIEKTPUUIECKOE CONPOTHUBIIEHNE IPOBOAHUKA?
3. Kakme  mpeumymectBa 'y  MEAHOTO Wy  IUIAaTUHOBOTO
TepmomeTpsl TepMonpeoOpazoBaTeneil ConpoTUBICHUA?
COIPOTUBIICHUS 4. Kakoe 3HaueHue MNpH H3MEPEHUU TEMIIEpaTypbl MMEET IOoKa3aTelb
TEIJIOBOM MHEpUUU?
S, Kakum nmapameTpom xapakTepusyercs YUCTOTa MaTepHaa, UIylero Ha
M3rOTOBJIEHHE TEPMOMETPA CONPOTUBIICHHUS?
1. Ha y€m ocHOBaHO JeiiCTBHE TEPMOMETPOB CONTPOTUBIICHUS?
HcnbiTanue u nosepka | 2. Kakue Marepuanbl HUCHONB3YIOT ISl M3TOTOBJIEHUS TEPMOMETPOB
BTOPUYHBIX MPUOOPOB | CONPOTUBIICHUS?
paboTaronux B 3. Kakue mpuOoOpel MpPUMEHSIOT B KOMIUIEKTE C TEpMOMETPaMu
KOMILIEKTE C CONPOTUBIICHHS?
TEPMOMETPAMHU 4. JlocToMHCTBa ¥ HEAOCTATKU HEYPAaBHOBEILIEHHBIX MOCTOB.
COTIPOTUBIICHUS S. J71s1 4ero BBIMOJIHAIOT MOBEPKY MprOOpa 1 YTO MOHUMAIOT MOJT KJIAaCCOM
TOYHOCTH nprodopa?
1. Kaxkas TemriepaTypa Ha3bIBaeTCsl IPKOCTHOW TEMITEpaTypoi?
2. Kak onpenenuts JE€HCTBUTENBHYIO TEMIIEPATYPY TEJIA, 3HAs IPKOCTHYIO
TeMIiepaTypy?
3. YeTpoicTBO MMPOMETPOB YACTUUHOTO U3IIY4ECHHUS
ITnpomeTpsl 4 y o
. TO TaKOe€ I[BETOBAasl TeMIleparypa’
o. Kak cwmemaercs MakCUMyM KpUBOM paclpeiesieHusl CIEKTpalbHON
SHEPreTUYECKOil SIPKOCTH C YBEJIIMYEHUEM TEMIIEPaTypbl aOCOIIOTHO YEPHOTO
Tena?
[IpeobpazoBarenu 1. [Tpuntun neiictBus npeobpaszoBareneii cepur Metpan?




Ilepeyennb Bomnpocs! k 3amure
JIa00pATOPHBIX padoT
cepuu MeTpan 2. Kaxkue cymectBytoT Mmoaudukauu nmpeodpaszoBareneii cepun Merpan?
3. [Topsimox mpoBeACHHUSI TOBEPKU MpeodpazoBaTeieii?
4. Kakue TexHomornyeckue napaMeTpbl U3MEpSIIOTCS Ipeodpa3oBaTeIsiMu
cepuu Metpan?
5. [TpuHIMI NEiCTBHUS TEH30METPUUECKOT O JaTYUKA.
1. [lepeuncinuTh METOIBI U3MEPEHUS PACXOAA.
2. H3mepenne pacxoga METOI0M IOCTOSIHHOTO TIepernajia 1aBaeHus?
Pacxonomepsl 3. N3mepenue pacxoga METOI0M IEPEMEHHOTO Nepenaaa JaBieHus?
4. W3mepenue pacxoza 1o IMHAMUYECKOMY JaBJICHUIO?
o. Bunpl cyxarommx ycTponucTs?
1. UYro Takoe cTaTHuecKas XapaKTepUCTHKA O0BbEKTa yIpaBIeHus?
DKcIepuMEHTaIbHOE 2. Kakoii pexxuM cucTemMbl yIpaBiIeHHS SBISETCS yCTaHOBUBLIEMCS?
onpeiecHue 3. Onpenenenne ko3 dunrueHTa nepeaadn 0oObexTa?
CTaTHUYECKOMN 4. Yem otnmuaercs kodpUIMEHT nepeaadn o0bekTa oT Kodddunumenra
XapaKTePUCTHKU ycuneHus?
00BEKTa yIpaBICHHS S. [Topsimox ompeneneHusi SKCIEPUMEHTAIBHBIX TOUYEK CTaTUYECKOH
XapaKTEPUCTHUKHU.
1. [Harep  ompexaeneHue  JAMHAMUYECKOM  XapaKTEPUCTUKH  OOBEKTa
DKCIepUMEHTALHOE
yIpaBIeHHUSL.
olpezesieHue
. 2. IlepeuncnuTh TUHAMHYECKHE TApAaMETPBl 00BEKTA YIIPABICHUS.
JTMHAMHYECKOMN
3. Hartb onpenenenne Koo.
XapaKTePUCTHKH
4. Jlate onpexnenenue To.
00BEKTa YIpaBICHUS
5. Jlate ompexneneHue 13.
1. Yro Takoe nepexoaHsblil npouecc?
. 2. Tunsl IepexoHbIX MPOLECCOB B CUCTEME aBJIeHUs?
ITepexoaublii mponece pexolt ot yrp
3. Tlepeuncnure mokaszarenu KadyecTBa MEPEXOIHBIX POILIECCOB.
B CUCTEME yIpaBleHUs N
4. B xakoM pexuMe yTpaBJiIeHHs] CHUMAIOT MEPEXOIHBIN mpoiiecc?
5. HazoBute Hactpoeunsie napametpsl [IU-perymnstopa.

IIpumep sapuanma konmpoavHou pabomut Nel

1. HapucoBats cxemy aBTOMaTH3aluu AJisg CTaOUIU3alMU AaBlIeHUs. (MTOA00paTh JATYUK JABICHUS,
BTOPUYHBIN TPUOOP, PETYIATOP U T.J. OOBICHUTH HA3HAUEHHE BCEX DJIEMEHTOB CUCTEMBI).

2. HapucoBath KpuBYIO pa3roHa Jijisi OObeKTa, -

00J1a/1at01Iero CIeAYIOIUMU apaMeTpamMu T,=

5c¢, Ty, =25 ¢, n3MeHEHNE BXOIHOTO 160
Bo3aeiicTBusa oT 30 10 20 % xoxa Bana M.

120
Cratnyeckas XapaKTCPUCTHKA 00BbEKTa UMEET

Q, m3/4

cneayronmi Bua. OnpeaenuTh Kos. 80

40

0 20 40 60 80 100
% xopa Bana UM

3. NHTerpanbHblii 3aK0H peryaupoBanus. HanucaTe 3aK0H, HApuCcoOBaTh KpUBYHO pasroHa. Kakue
CUTHAJIBI ITOJIAIOTCS HAa BXOJ PETYJISATOPA, UTO SBISETCS BBIXOIHBIM cUTHaIOM. O61acTh MPUMEHEHHUS.

Ilpumep sapuanmos koumponvHot pabomot Ne2
Omnpenenuts, TOACH MPUOOP K paboTe WK HET, OH paboTaeT Ha Auamna3one Xp, Xy (yKazaHHBI B
tabnuie). Otyer aeneHuit mo npudopy, npousBoauThes yepe3 10, HaunHas ¢ Xy, 10 Xp. Kimace TounocTu




npubopa B Tabauie. st momyueHus pe3ysabTara OnpeaenuTh: a0COMIOTHYIO, OTHOCUTEIBHYIO U
IIPUBEJCHHYIO TOTpeIHOCTH. [I0CTPOUTH 3aBUCHMOCTD JUIsl ONIPECIICHNS BapUaLliH.
DKcIepUMEHTaIbHBIE TOBEPSEMbIE TOUYKM Ha3HAYUTh CAMOCTOSITETIbHO TaKUM 00pa3oM, 4TOOBI B BEIBOJIE
3HA4YUJIOCh: IIPUOOP COOTBETCTBYET KIACCY TOUHOCTH.

Bapuant | Xy | X | 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

Ipumep sapuanmos uHOUBUOYATbHBIX 3A0AHULL
3aganue 1. Pacuer k03((OUIMEHTOB CTATUYECKOM XapaKTEPUCTUKN O0BEKTA YIIPABICHUS METOIOM
HAaMMEHBIINX KBAAPATOB. Y(X)=a+bX - ypaBHCHHUE JIMHUKM PETPECCUH.

Cucrema ypaBHeHHI 17151 pacueTa KOdpUIIMEHTOB YPaBHEHUS JTMHUH PETPECCHHU:

n n
zYi :na+ble

i-1 i-1

n n n

2 YiX; =y X; + by Xi2
i-1 i-1 i-1

ITocTpouTts rpauk CTaTHYECKON XapaKTEPUCTHKH, I'/Ie TOUKaMH [T0Ka3aTh HIKCIIEPUMEHTAIbHbIE
3Ha4eHUs, a JMHUEH — PaCUETHYIO JIMHUIO PErPECCHM.

BKCHepI/IMeHTaHBHBIC JaHHBIC

X.Ia 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

3ananue 2. Onpenenenre AMHAMUYECKUX ITapaMeTpOB 00BEKTa yIpaBIeHUs 110 KPUBOW pa3roHa.
BapwnanTs! 3anannii:

[asnenwue, H/M"2
'_\
o
S

0 10 20 30 40 50 60 70
Bpewms, ¢
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0 0,4 0,8 1,2 1,6 2 2,4
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3apanme 3. Hanmucate pedepar Ha 3aJaHHYIO TEMY, UCTIONB3Ys PA3IUYHbIC HCTOYHUKHA HH(POPMALIUH.
Ipumepvl mem pechepamos.

W3mepurenbHble HHPOPMALMOHHBIE CUCTEMBI

CrniocoObI npencTaBieHust “HGOpMAIHN

KomnbroTepHble TEXHOIOTUH, HCIIOIB3YEMbIE TTPU MOUCKE HHPOPMALIUT
WNudopmanmoHHbIe TEXHOIOTUH, UCTIOIb3yeMbIe TIPU TIOUCKE HH(DOpMAaIiH

Metoauku moucka u 00paboTKu HHGHOPMAIMH U3 PA3TUIHBIX HCTOYHHKOB
[IpencraBnenne nndopmanuu B Tpedyemom dopmare

Ananu3 nHGOpPMAaLUU U3 Pa3IMYHBIX HCTOYHUKOB

CereBble TEXHOJIOTHHU TIpU cOope nHOpMaIiu

VYnpasnenue nporeccoM HarpeBa metaiuia B AIIK ¢ yuerom Tekyiero remmnepaTypHOro
COCTOSIHUSI METaJLJIa.

CoNo~LNE

=
o

. ABTOMaTH3a1us MPOIIEeCCca BAKYYMHPOBAHHS CTAIM B YCTAHOBKE OPLIIMOHHOTO THIIA, 0COOCHHOCTH

nporecca.

11. YipaBneHnue npoueccoM J03UPOBAaHUS CHIITYYUX IIUXTOBBIX MaTEpUaIOB IIPU COCTABICHUU
IOUXTBI AJId arjioMeparnuu.

12. qDYHKIII/IOHaJH)Haﬂ CXEMa Iponecca BaKyyMuUpOBaHUA CTAJIM B YCTAHOBKE UPKYJIIAIHUOHHOI'O THUIIA.
OcoGenHoctr pabOTHI OTAENIBHBIX KOHTYPOB YIIPABIICHUS.

13. Ontumuzanus paboThl yCTAHOBKU LUPKYJISLIMOHHOTO TUIA ITYTEM YIIPaBIEHUS pacxoJloM
TPAHCHOPTHUPYIOLIETO ra3a ¢ Lelblo 00ecneyeHnss MaKCUMaIbHON POU3BOIUTEILHOCTH
YCTQHOBKH.

14. OcobenHocTr pabOThl KOHTYPOB PEryINpPOBaHMs YPOBHs MeTallia B Kpuctamuzatope MHJI3 u

TETJIOBOTO PEXHMMa KPUCTAIIH3aTOpa.

15. ABTOoMaTH3a1Ms TEIIOBOTO M TEXHOJIOTHYECKOT0 peKnuMa pa3iuBku ctanu Ha MHII3.
OyHKIMOHANbHAS CXeMa U 0COOEHHOCTH pabOThl KOHTYPOB YIIPaBJICHUS

IIpumepvl mecmoswix 3a0anuii

1. B xakux ciydasx IpUMEHSIOTCS] TUPOMETPHI?
a) IPU U3MEPEHUH BBICOKUXTEMIIEPATYP; B) IIPU U3MEPEHUU TEMIIEPATYPBI ABHKYIIUXCS OOBEKTOB;
0) npu u3MepeHun TeMneparyp ke 0°C;  T) KOrJa He0OXOAUMO 0OECTIEUUTh BBICOKYIO TOYHOCTb.

2. Kaxoiif MeTos u3mMepeHus JIeXHUT B OCHOBE pabOThl TEPMOMNIAPhl K TEPMOMETPA COIIPOTUBIICHHUS
a) KOHTaKTHbIM; 0) OECKOHTAKTHBIN; B) KOCBEHHBIM.

3.

Kaxk n3menstorces cBoiicTBa MaTepralia TEPMOMETPA COIPOTUBIICHUSI P U3MEHEHUHN TEMIIEPATYPBI
a) U3MEHSIETCS DJIEKTPUUECKOE COTIPOTHBIICHUE;

0) U3MEHSETCS TUIOTHOCTB;

B) U3MEHSETCS JJTUHA MPOBOTHUKA.

Kak u3MeHsieTcsi COnpoTUBJICHHE Y MOTYIPOBOHUKOBBIX TEPMOMETPOB COMPOTUBIICHUS TIPH
YBEJIIMYEHUH TEMIIePaTyphl

a) yBeIMUMBaeTCs, 0) YMEHBINIACTCA;, B) HE U3MECHSETCH.

. OCHOBHOW 3aKOH, KOTOPBIH JICKUT B OCHOBE pabOTHI TEPMOIIApHI a) 3aKoH [lnanka; 0) 3akoH

Tomcona; B) 3akoH [lenbThe.



6. CkoJbKO criaeB ObIBaeT y TEPMOMAphl
a)l; 06)2; B)3; T)3aBHUCHT OT YCIOBUI U3MEPECHHSI.

7. Kakue criau TepMonapbl IOMEUIAI0TCA B U3MEPUTEIIBHYIO CPEy
a) paboune; ©) XOJOIHBIC; B) ropsdme; T) CBOOOIHBIC.

8. Jlnis yero BBOJAT MOIpPaBKY Ha TEMIIEPATYpPY XOJOIHBIX CIIAeB, YTOOBI ) TEMIIEpaTypa XOJOIHbIX
criaeB OblIa HOJIB; 0) TeMIepaTypa XOJIO0JHBIX ClaeB ObljIa paBHA TEMIIEpAType TOPSUUX CIIAeB.

9. Kakoii MeTos1 u3MepeHus JISKUT B OCHOBE Pa0OTHI TUPOMETPOB

a) KOHTAKTHBIH;  0) OECKOHTAKTHBIN;  B) MPSIMOIA.



[Ipunoxenue 2

OueHoYHbIE cpeICTBA 1/l IPOBe/IeHUs POMEKYTOUHOI aTTecTalnu
a) [lnanupyemble pe3y/ibTAThl 00yUeHHS U OLEHOYHbIE CPEICTBA ISl IPOBEAECHUs MPOMEKYTOYHON aTTeCTANNM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE Cpe€acTBa

IK-1 Cnoco0HOCTHI0 K aHAJIU3Y M CUHTE3y

3HaTh

- HaBBIKAMHU Pa0OTHI B TTAKETAX MPHUKIIAHBIX
nporpamMm AJist opopMIIeHHs TEKCTOBOM
uH(pOopMaLnu;

- HaBBIKAMU HEOOXOIMMBIMU ISl BBIOOpA U
AKCIUTyaTallMi aBTOMaTU3UPOBAHHBIX CUCTEM
YIPaBIEHUS METAJUTYpPTUYECKUMU
npoleccamy,

- HaBBIKAMH HEOOXOJUMBIMU Ul OLEHKH
KayecTBa pabOThl TEXHUUYECKUX CpEACTB
aBTOMATHU3aLUH.

11 epevernb meopemudeCKux 60npocoe6 K IK3amemny:

1. N3meputenbHble HHPOPMALIMOHHBIE CUCTEMBI

2. Crioco6s1 ipesicTaBiieHus: HHGOpMaIH

3. KommbroTepHbIe TEeXHOJIOTHH, UCTIOIb3yeMbIe TIPH TIOMCKE HH(DOpMaIiu

4. HHdopManroHHbIe TEXHOJIOTHH, UCIIOIb3YEMble MPU MOUCKE UH(pOpMAIU

5. Metoauku novcka u 00padoTky HH(GOPMALIMU U3  Pa3IMYHBIX UCTOYHUKOB

6. [IpencraBnenue nnpopmanuu B Tpedyemom dopmare

7. AHanu3 uHpopMaluu U3 pa3InYHbIX HCTOUHUKOB

8. CereBble TeXHONOTUU MpU cOope nHpopmanuu

9. TexHOJIOTHYECKUEe U3MEPEHHUS B 30HE HIDKHETO CTPOSHHSI arJIoOMepaliOHHOM
MalluHbI

10.  TexHuYeckue cpeacTBa JIJIsl U3MEPEHHS MTAPaMETPOB TEXHOIOTHIECKOTO MpoIiecca
11. Bunbl ctanaapTos.

12. HopmaTuBHBIE TOKYMEHTHI

13.  TocynapcTBeHHBIE U OTpacieBble CTaHAAPTHI I pa3padoTku npoekta mo ACY TII
14. TexHuueckre cpeacTBa aBTOMATH3ALMHI

15.  CpeacrtBa aBTOMaTUYECKOIO PErYIUPOBAHUS

16. CpencTBa CUTHAITU3AINAN

17. CraTuueckuil 1 AMHAMUYECKUH peXUM pabOThl 00BEKTA yIIpaBICHHUS.

18. Craruyeckas XapakTepUCTUKA 00BEKTa yIpaBICHHUS.

19.  Ompenenenune AMHaAMUYECKUX MApaMETPOB 00BEKTA YIIPABICHHS IO KPUBOM pa3roHa.
20.  TunoBble nuHAMUYecKHe 3BeHbs. CTaTHUECKHE W NWHAMHYECKHE XapaKTCPUCTHUKH

THUIIOBBIX COCAUHEHUN 2JIEMEHTOB.

21.

HenpepriBable 3akonsl peryiaupoBanus (I, W, TIW, I1A, TIMJ - 3akoHsl) u

perynaropsl, QopMupyronme 53Th 3akoHbl. OmpeaencHUEe HACTPOCYHBIX MapaMeTpoOB
THUIOBBIX PETYJIATOPOB.

22.
23.

[TokazaTenu kayecTBa peryJIUupOBaAHUA.
Cuctema aBromatudeckoro peryiupoBanus (CAP). Kontyp perymupoBanus.




CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

24, Knaccugukarus cucrem perynuposanus u ynpasienus: ACY, ACYIL, ACYTIL

25.  Hcnonp3zoBanue OBM it GopMupoBaHHs pa3M4HbIX 3aKOHOB PEryJlHNpOBaHUS.
[TpoMbllIIEHHBIE KOHTPOJLIEPHI U yripasistone JBM.

26. ®ynkiuu 1 HazHaueHue ACY TII.

27. [TpoGnembl ynpaBieHHs TEIIOIHEPTeTUYECKIMHU IPOIIECCAMH.
28.  IlpuHIMOBI ONTHMAJIFHOTO IUTAHUPOBAHUS U YIIPABJICHHUS.
29. [Tpumenenue MH(POPMALMOHHBIX u BBIUMCIIUTEIbHBIX cerei JUIst

COBEPILIECHCTBOBAHUS METAJUTYPIHUSCKUX TEXHOJIOTUH M YIPABJICHUS TEIUIOTEXHUYCCKUMHU
00BEKTaAMHU.

30.  OyHKIHMOHAJIBHBIE CXEMbI aBTOMATHU3AI[UH TETIJIOBBIX MTPOIIECCOB.

31.  CrpykTypa COBPEMEHHOW CHCTEMBI YIIPABICHUS MPOHU3BOJICTBOM. YPOBHH
CTPYKTYpPBI, OCHOBHBIE BBINIOJHAEMbIE (DYHKINN

32. VYpoenp nosydeHuss uHGOpMAIK 00 OOBEKTE, COCTaB YPOBHS, NMPOTPaMMHBIE H

TEXHUYECKHE CPEICTBA YPOBHSI.
33. VYpoBenb ympasneHus. MHQOpMaMoHHBIE CBSI3M YPOBHSA C JAPYTHMH YPOBHSIMH
UEepaAPXHH.

34. VYpoBeHb aUCHETUEpH3AIMHM IpoIlecca yrpaBieHUs. 3amadu ypoBHSA. CTpykTypa
MPOTPaMMHBIX CPEJCTB YPOBHSI.

35. [IporpamMmMHBIE CcpeACTBa aBTOMATH3UPOBAHHON O0OpabOTKM H  OTOOpaKEHHS
[IapaMeTpPOB TEXHOJIOTMYECKOI0 POLECCa, COCTAB U CTPYKTYPA CPENICTB.

36.  OcCHOBHBIE XapaKTEPUCTHKH IPOTPAMMHBIX CPEICTB HAKOIUIGHHUS M IIOHCKa
uHpopmanuu. CTpykTypa 1 kiaccudukanus 6a3 JaHHbIX.

37.  IlporpamMMHBIE CpeICTBa aBTOMAaTHU3WPOBAHHOTO cOopa W mepenadn MHQOpMaIuy,
CETH IIepeaYuu IaHHBIX.

38.  HMudopmannoHHBIE TEXHOJIOTHH OOBEAMHEHUS (CBSI3BIBAHUS) MCTOYHUKOB JAHHBIX,
elMHOe NH(POPMALMOHHOE IPOCTPAHCTBO.

39.  Meroapl CBS3BIBaHHA M TepeAadydl ITaHHBIX Ha YPOBHE OIEPAIMOHHBIX CHCTEM.
CepBepa nepeiauml JaHHBIX.

40. HazHauenne u cTpykTypa aBTOMAaTH3MPOBAHHOTO TEXHOJOTHYECKOTO KOMILIEKCa.
ONEMEHTBI CTPYKTYpBhl, Ha3HAUYEHUE U COCTAB.

41. Mertponoruueckue xapakrepucTuk. HemeTrponornueckue XxapakTepuUCTUKH

42. CTpyKTypHBIE CXEMBI U CBOMCTBA CPEACTB U3MEPEHHUS

43. O6paboTka pe3yIbTaTOB U3MEPECHHUSI




CTpyKTypHBIi

JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OueHouHblE CpeaCcTBa
KOMITETECHIIMU
44, W3mepenue HeaneKTpruueckux BennynH. Kinaccupukanus
45.  H3mepeHue TemrepaTrypbl TEPMOMETpPAMU COIPOTUBIECHUS (TIpelesbl U3MEpEHHUs,
rpagyupoBKn). TpeGoBaHUs, IPEaBIBIIEMbIC K MaTEpUATY
46.  IlpeoOpa3oBaTenu HEIEKTPUUYECKUX BEJIMYMH. MeTaJuIMuecKhue TepMOMETpPbI
COIPOTUBIICHUS
47.  llpeoOpa3zoBaTenu HE NEKTPUUECKHX BeIMUYuH. [101ynpoBOJHUKOBBIE TEPMOMETPHI
COIPOTUBIICHUS
48.  IlpeoGpa3oBaTenu HERJIEKTPUYECKUX BEJINYMH. TepmoanexkTpuueckue
npeoOpaszoBarenu
49.  CrannapTHble TepMOAJIEKTpUUYECKHE IpeoOpa3oBarenn (Ipenesibl H3MEepeHus,
rpagyupoBKH, MaTepHall JIEKTPOJIOB)
50.  CnocoObl HCKIIOYEHHS BIMSHHUS TEMIIEpaTypbl CBOOOJHBIX KOHIIOB TEpMOIIap.
TpeboBanusl, MpebsABIsSEMbIE K MaTepHaliaM, TEpMoOIIap
51.  IIpeobGpazoBaTeny HEAIEKTPUUECKUX BelMUUYHMH. [TupomeTpbl
52. MeTo/pl U CpeacTBa U3MEPEHUS pacxoia
53.  IlpeobpazoBarenu cepun METPAH
o4, Metonbl ¥ CpelicTBa U3MEPEHUS YPOBHS
YMeTh Ilpumepot npakmuueckux 3a0anuil’

- aHaIM3UPOBaTh HMHGOPMAIUIO U3
Pa3IMYHBIX UCTOYHUKOB JUJIs TOATOTOBKHU
0030pOB 110 33JJaHHOM TEMaTHKE, ONPEIEIATh
CTPYKTYPY U OPOPMIIATH
HAYYHO-TEXHHYECKHE OTUYETHI,

- BBIOMPATh COBPEMEHHBIE TEXHUUECKUE
CpeZCTBa ISl H3MEPEHHSI a3 THIHBIX
(bu3MUeCKUX BEIHYMH;

- paccUYUTHIBATH METPOJIOTHIECKHE
XapaKTEPUCTHKH CPEJICTB U3MEPEHH.

3aganue 1. Mcronb3ys pa3audHble TUTEPATypHbIE UCTOUHUKH JIaTh ONIPECIICHNE KaXKIOMY
TEPMUHY U3 CIIEIYIOLIEN CXEMBI.

KIIACCUDUKALIUSA
TOI'PEILIHOCTEM
[
v v v v v
Ilo Ilo xapakTepy

Mo npuynnam Io dopme

NosIBJICHHUS

Io xapakTepy

3aKOHOMEPHOCTH
NposiBJICHUHA

npejcTaBjIeHHst
NposIBJICHHS
H YPOBHEM

MEeToIM4ecKas cucTeMaTudecKas abcouoTHas
curuajia
HMHCTPYMEHTaJIbHas ciydaiiHas OTHOCHTENbHAS
aJIUTHBHAs
JIMHAMHYECKas
BBIYUCIICHUS rpy0as MYJIBTUIUINKAT TIPUBEICHHAS
VBHAas
cyOBbeKTHBHAs CMellaHHas

3aganue 2. Mcnonb3ys pa3uuHble MHTEPHET UCTOYHHUKY J1aTh OIPE/IeTIeHUE KaXI0MY
TEPMUHY U3 CIECIYIOLEN CXEMBL.

CBSI3H MEKIY
BeJIHYHHOM
MOrPeUIHOCTH

cTaTu4yeckKas
(ocHOBHas 1
JIOTIOJIHUTECJIbHASA




CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

C npubnnkeHHbIM OLIEHNBaHNEM MOrPELLHOCTU
C TOYHbIM OLIeHMBaHWEM NOrPeLLUHOCTH

JlabopaTopHbie

BeckoHTakTHble
TexHu4eckue | | (nccnegosatensckne)

KoHTakTHble

MHorokpaTHble HepaBHOTOuHbIE MN36bITOYHbIE
’: OpHokpaTHble ’: PaBHOTO4YHbIE ’: Heobxoanmble

Mo uncny namepenni Mo ycnosusim | | Mo cTteneHn goctaToyHOCTM Mo cBsian ¢ Mo TOYHOCTM OLEHKM
BESNYMHbI N3MepeHuii N3MepeHuii 06BEKTOM MorpeLwHocTn

| Buabl namepeHun |

Mo xapakTepy
pesynbTata usmepeHun

Mo cnocoby nonyyeHns

pesynbTarta Mo meTopy

Mpsmble

ABConoTHbIE
(HenocpeacTBeHHbIE)

[onyckosble (noporosble)
KocBeHHble

OTHOCUTENbHbIE
CoBOKynHble
CoBMecCTHble
OuHamnyeckne

Cratuyeckve

Ilpumepovl npakmuueckux 3a0anuil 014 IK3AMeHd.

1. CocTaBuTh CTPYKTYPHYIO U (DYHKIIMOHAJIBHYIO CXEMbI aBTOMAaTH3allUU TUIIOBOTO
KOHTYpa peryjanupoBaHus TEMIIEPATYPBHI.

2. CocTaBuTh CTPYKTYPHYIO U (DYHKIIMOHAJIBHYIO CXEMbI aBTOMAaTH3allUU TUIIOBOTO
KOHTYpa peryjaupoBaHus 1aBICHUS.

3. CocTaBuTh CTPYKTYPHYIO U (DYHKIIMOHAJIBHYIO CXEMbI aBTOMAaTH3allUU TUIIOBOTO
KOHTYpa peryJaupoBaHus pacxo/a.

4. CocTaBuTh CTPYKTYPHYIO U (DYHKIIMOHAJIbHYIO CXEMbI aBTOMAaTH3allUU TUIIOBOTO
KOHTYpa peryjrpoBaHUsl COOTHOLIEHHSI TOIUINBO-BO3AYX.

S. [TpennoXUTh KOMIUIEKC TEXHHYECKHX CPEACTB IS peau3alii THUIIOBOIO KOHTYypa
PETYIUPOBaHUS TEMIIEPATYPhI

6. [TpennoXuTh KOMIUIEKC TEXHHYECKHX CPEICTB IS pealin3allid TUIIOBOTO KOHTYpa
PETyIUpOBaHUS 1aBICHUS

7. [TpennoXuTh KOMIUIEKC TEXHHYECKHX CPEICTB IS peali3allid TUIIOBOTO KOHTYpa
pPEryapOBaHUs pacxona

8. ITpensioxkuTh KOMIJIEKC TEXHUYECKUX CPEJCTB JUIsl pealu3allid TUIOBOTO KOHTypa




CTpyKTypHBIi
3JIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

pEryaupoBaHusl ypOBHS
9. CocTaBUTh CTPYKTYPHYIO U ()YHKLMOHAJIBHYIO CXE€Mbl aBTOMATHU3aLlUN TUIIOBOI'O
KOHTYpa peryiaupoBanus MouHoctu ayru B AIIK.

10. CocTaBUTh CTPYKTYPHYIO U (YHKLIMOHAJIBHYIO CXEMbl aBTOMATH3allMK TUIIOBOTO
KOHTYypa YpOBHs MeTajia B Kpuctauinzatope MHJI3.

11. CocTaBUTh CTPYKTYPHYIO U (YHKLMOHAJIBHYIO CXE€Mbl aBTOMATHU3aLUN TUIIOBOI'O
KOHTYpa peryiarpoBaHus pacxoja Bojsl B 3BO MHII3.

Bnaners

- HaBBIKAMHU Pa0OTHI B TTAKETAX MPHKIIAJHBIX
nporpamMm it oopMIIEeHHS TEKCTOBOM
uH(popMaLuu;
- HaBBIKAMU HEOOXOMMBIMU ISl BBIOOpA U
AKCIUTyaTallMi aBTOMaTU3UPOBAHHBIX CUCTEM
yIpaBJIEHUS] METAILITYPrUYeCKUMU
npoleccamy,
- HaBBbIKAMH HEOOXOIMMBIMU JUIsl OLIEHKU
KayecTBa pabOThl TEXHUYECKHX CpPEICTB
aBTOMATH3ALUH.

Ilpumepvl npaxmuyeckux 3a0anuil’
3amanme 1.
1. OrtkpeiTh TEKCTOBBIN ToKyMeHT Word 1 BU3yalbHO O3HAKOMHUTBCSI C BUJIOM, B TOM
qHcie ¢ BKIIOUEHUEM PeKuMa 0TOOpaKEHUS BCEX 3HAKOB
2. TlomaroBo 3afaTh ClieAYIOUINE TApaMEeTPhl JOKYMEHTA!
[TapameTpsl cTtpanuubl: [lona: Bepxnee — 1,5 cMm, IIpasoe — 2 cm, Huowcnee — 1,5 cwm,
Jlesoe — 3 cm; Opuenmayus — Kuwvoxnas; Hymepayus cmpanuy — CHU3Y 1O UEHTPY.
[Mapamerpsr tekcra: [llpugpm — TimesNewRoman, Paswep — 14, Ilepsas cmpoxka —
omcmyn — 1 cM, Buipasnusanue — 1o mupusne, Meowcoycmpounvii — 1,5 ctpoku, 6e3
MHTEPBAJIOB JI0 U Iociie ab3aria.
3. IlpuBectu B MOpsI0K coepKaHUe JOKYMEHTA M0 CTPYKTYpE:
— BBenenue
— OcHOBHas 4acThb
— BrIiBoOBI
[TepBbIii AKCT cenate TUTYJIBHBIM U O(OPMHUTD €0 C UCTIOIb30BAHUEM KapTHHKH.
5. Bropoii 1ucT 0cBOOOIUTH 1O/ cojiepkaHue (OTJIaBlIeHHE) U MpoAesaTh padoTy s
€ro aBTOMaTU4ECKOTO CO3/JaHUsl.
6. BcraBuTh HOBYIO HyMEpaluio CTpaHHWIl C MapaMeTpamMu: BHU3Y CTpaHHIIBL,
nocepeauHe, 6e3 HoMepa Ha TUTYJIbHOM JIUCTE
7. CoxpaHHUTb JOKYMEHT 0]l HOBBIM Ha3BaHUEM.
3ananme 2. B pamkax 3amanus uzyuuth matepuan cratbu «PDF B8 WORD (DOCX): 10
CIocoO0B KOHBEPTUPOBAHUSA!».
https://ocomp.info/pdf-v-word-10-sposobov-konvert.html
1. Bri6path u ycranoButh Ha 1K onHy U3 nporpamm [ist KOHBepTUpOBaHus (aiina.
2. KonBeprupoats 1100011 BEIOpaHHbIi Bamu daiin ***.pdf B popmar ***.doc (docx) u
CaMOCTOSITEJIbHO IPUBECTH €0 B COOTBETCTBHE CO CIEAYIOUMMH TPEOOBAHUSIMMU:

e



https://ocomp.info/pdf-v-word-10-sposobov-konvert.html

CTpyKTypHBIi
3JIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

— [Tapamerps! crpanuusl: [lons: Bepxnee — 1,5 cm, Ilpasoe — 2 cm, Huoxcnee — 1,5
cM, Jlesoe — 3 oM, Opuenmayus — Kuwxnas. [lapamerpsr Texcra: I[llpugpm —
TimesNewRoman, Pazmep — 14, Ilepsas cmpoka — otctyn 1,25 cM, Buipasnusarie — 1o
mmpune, Mescoycmpounuviii — 1 cTpokH, 6€3 HHTEPBAJIOB 10 U Tocie ad3ara.

— Otcnenute U yaaauTe JTUIIHUE TPOOEIbl, 3HaKU Ta0ynsuuu 1 ad3ana!

3apnanme 3. CosparpaokyMeHTMicrosoftExcel. MaccuB SKCIIEpUMEHTAIBHBIX JaHHBIX
BHECTH B DJICKTPOHHYIO TAaOJHILy. BBIUMCINTE CyMMy 1O KaKAOMY ImMapaMeTpy. BerauciuTs
cpenHee 3Ha4YeHHE Kaxkaoro napamerpa. [loctpouts auarpamMmy u rpaduk 3aBUCUMOCTHU
ATHX JaHHBIX. JIereH Iy pactoIoXKHUTh MO OChI0 adcIuce.

Ilpumepuvl npakmuueckux 3a0au K IK3AMEHY .

3aoaua 1. Ucnone3ys 'OCT 21.208-2013 parp pacmm@poBKy CIEAYIOLUUM YCIOBHBIM

0003HaYEHUSIM CpC€aACTB aBTOMATU3alluu:

@

3aoaua 2. Vicnonb3yss ['OCT 21.408-2013 coctaBuTh IEpeyeHb OCHOBHBIX pabOUMX
yeprexxen mpoekra no ACY TIIL.

3aoaua 3. Ucnonwiysa 'OCT 21.208-2013 nosicHUTh 00beM TEXHUYECKUX CPEICTB Ha
NPEJIOKEHHOM CXeMe aBTOMATH3aI|H:

@
”@




CTpyKTypHBIi
3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OneHoyHbIe CpeaCTBa
KOMITETCHIIUH
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0) Ilopsinok mpoBeaeHUs MPOMEKYTOUYHOM aTTECTAIlUN, MIOKA3ATE]IN U KPUTEPHH
OLlCHUBAHMUSL:

ITpoMexyTouHas aTTecTalys 110 JUCHUIUIMHE «ABTOMATU3ALMS METATypPrU4eCKUX
IIPOLIECCOBY BKIIKOYAECT TEOPETUYECKUE BOIIPOCHI, [IO3BOJISIIOLIUE OLICHUTh YPOBEHb YCBOCHMS
00y4aromuMuCs 3HAHUH, ¥ IPAKTUYECKUE 331aHNUS, BBISBIISIONINE CTENICHb CHOPMUPOBAHHOCTH
YMEHUH U BIAJACHUMN.

DK3aMeH IPOBOIUTCS B YCTHOU (hOpMe MO TEOPETUIECKUM BOIIPOCAM M MPAKTHUYECKIM
3aJaHUSM.

Iloxazamenu u Kpumepuu OyeHUGAHUA IK3AMEHA:

— Ha OLIEHKY «omauuHo» (5 0aaoB) — 00y4yaromuics T0MHKEH MOTHO PACKPHITh COJIEPIKAHHE
Marepuasia B 00beMe porpaMMBbl AUCIHUIUIHHBL, YETKO M MPABUIBHO JaTh ONPEICICHNUS,
NPUBECTH JI0KA3aTEILCTBAa HA OCHOBE MaTEMAaTHYECKHUX U JIOTHYECKHUX BBIKJIA/IOK, [TOKA3aTh
HaBBIKU UCCIIEI0BATEIbCKON JesTenbHOCTH. OTBET JOJIKEH OBbITh CAMOCTOSITEIbHBIHN, IPU OTBETE
UCIIOJIb30BAaHbI 3HAHUS, TPUOOPETEHHBIC paHee;

— Ha OIICHKY «xopouto» (4 6aia) — 00ydJaroIHiics JOIDKSH PaCKPBITh COACPIKaHUE MaTepraa
B 00beMe MPOrpamMMbl JUCIUILTUHBI, B OCHOBHOM IPaBUJIBLHO AaTh OCHOBHBIE ONPECICHUS U
noHsTus npeamera. [lpu oTBere AoMyIIeHbl HETOUHOCTH, HApYIIEHA MOCIE0BATEIbHOCTh
W3JI0KEHUS, JIOMYIIEHBI HEOOJIbIIINE HETOYHOCTH IIPH BBIBOJIaX M UCIOJIb30BAaHUU TEPMHUHOB,
MPaKTUYECKHE HABBIKU HETBEP/BIC;

— Ha OLIEHKY «y0ogremeopumenvroy (3 6anna) — o0ydyaromuncs 10JKeH YCBOUTh OCHOBHOE
conepxanue marepuaia. [Ipu oTBeTe onpeaeneHns U MOHATHS JaHbl He YETKO, OMYIICHBI
OIIMOKH MTPH MPOMEKYTOUHBIX MaTEMATHYECKIX BBIKJIAJIKAX B BBIBOJIAX, MPAKTUIECKHE HABBIKA
ciiaonie;

— Ha OLIEHKY «HeydosiemaopumenbHoy (2 0amna) — 00yJaromuics J1eMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
WHTEIICKTYaTbHBIC HABBIKU PEIICHHSI MPOCTHIX 3a1a4. [Ipu oTBeTe AOMYIIEHBI TPYObIe ONIMOKH B
OTIpe/ICIICHUSX, IOKA3aTeIbCTBA TEOPEM HE MPOBEJICHO, HE JaHBI OTBETHI HA JOTOJIHUTEIHHBIC
BOMPOCHI MIPETOAaBaTeNsi, OTCYTCTBYIOT HABBIKU HCCIIE0BATEIbCKOM NeSTENILHOCTH,

— Ha OIICHKY «Heyoosremeopumenvroy (1 6amn) — He MOXKET MOKa3aTh 3HAHMS HA YPOBHE
BOCIIPOM3BEJICHUS M OOBSICHEHUS WH(POPMAITUH, HE MOXKET TTOKa3aTh MHTEIUICKTYaIbHbIC HAaBBIKU
pelIeHus MPOCTHIX 3aa4, OCHOBHOE COJIepKaHue Y4eOHOro MaTepraina He PacKphITO.



ITpunoxxenue 3
NuauBuayanbHble 3aaHUs 10 U CIUAIJINHE
«ABTOMATH3ALMS METALIYPru4ecKHX MPOLEeCcCOB»
NupuBuayanbHoe 3axanue Nel
Pacuer k03()(pMIHEHTOB CTATHYECKON XaPAKTEPUCTHKHU
00beKTa ynpaBJieHUsI METOI0M HAMMEHbIIMX KBAJPaToOB
MeTo1 HAaMMEHBIINX KBAJIPaTOB
s MaTeMaTryecKoro ONMCAHUs CTATHYECKUX AKCIEPUMEHTAIBHBIX XapaKTEPUCTUK
TEXHOJOTMYECKOT0 Mpoliecca UCIONIb3YIOTCS YPaBHEHUS, TOJTYYEHHbIE METOJI0M
MaTeMaTUYeCKOW CTAaTUCTUKH JJIs TTOTy4eHus 3aBUCUMOCTH Y = f(X). DTy 3aBHCHMOCTH
HanboJiee MPOCTO U yI0OHO BBIPA3UTh C UCITOJIH30BAHHEM MHOT'OUYJICHA BUA!

Y(X)=ag +a;, - X+ay, - X* +...+a, X" )

Tak kak craTudeckas XApaKTCPpUCTHUKA HeﬂHHeﬁHaﬂ, TO AJIS MOJIYYCHHUS YPaBHCHUA
CTaTHYCCKOU XAPAKTCPUCTHUKU HUCITOJIB3YCTCA IMOJIMHOM '—IGTBGpTOfI CTCIICHU BHUJA:

Y(X)=ay +a,-X+a,-X?+az-X> +a, - X* 2

Koadduuments: monuHoma (2) onpenensiroTcs U3 peuieHns CUCTEMbl ypaBHEHHUH,
MOJIyYEHHBIX C MCIIOJIb30BAaHUEM METO0/1a HAUMEHBIINX KBAPATOB:

SY=N-ay+a;-IX+a, -2 X*+a;-2X3+a, -3 x*
SXY=ay-YX+a;- Y X?+a, - I X3 +ay - X +a, -3 X°
XY =ay - Y X%+a;- Y X3 +a, - Y X ray Y X% +a, - Y X8
SX3Y=ay, Y X3+a - Y X ra, Y X°ray- Y X8 +a, - X’
SX*W=ay, - I X*+a; - Y X%+a, I X% +a, - I X8 +a, -3 XB

3)

Pacuer ko3¢ pu1eHTOB ypaBHEHHS CTATUYECKONW XapaKTEPUCTUKU METOJOM HAaUMEHbBIIINX
KBaJIpaToOB IIPUBE/IEH B TAOJIUIIE HIKE.

Perenne cuctembl ypaBHEHUH ocyIecTBIsSeTCsl MeToioM Kpamepa u 3akitouaercs B
onpeneneHur KodhPHUIIMEeHTOB MoJMHOMA (2) C TOMOIIBIO ONIPEACIIUTENEH, COCTABICHHBIX 110
cucreMe ypapHeHu# (3). Jlanasie 6epyTcs u3 TabauIbl (CymMMa o CToI01am)

Y X x* x® x* N Y x? x® x* N XY x® x*
XY X2 x3® x* x° X XY X3 x* x5 X X% XYy x* x®°
Ag =| X2y x® x* x® x5 Ap=| X2 X2y x* x® x°® Ay =| X2 X3 X2y X% Xx°®
x3y x* x5 x& x7 x® X3y x5 x® X’ x® x* x%y x® X7
x4y x® x® x7 x® x4 x4y x® x7 x8 X+ X% x*y X7 x®
N X X2y x* WXtk y N X X2 x® xb
X X? X¥ Xy x° X X2 X3 X4 xy X X2 x* x* x®
Ay =| X2 X* x* x?y X° A =] X2 X X XS X2y Ay =| X2 X3 x* x° Xx°
x3 x* x5 x3y x7 x3 x4 X5 x5 x3y X3 X4 X5 X5 X7
X4 X5 X6 x4y XP x* x5 x® x7 x%v x* x® x5 x7 x&




Koaddunuents! nonmunoma (2):  a, = M= 8= s g =8t Ay =

Kosgpguyuenmuol ypasuenus:

A A A A A
ag = Xl =123543 a, = Xl =-13503 a, = TZ =565069 aj = f =-56374, a, = TA =170227

Ypasnenue cmamuueckou xapakmepucmuxu 6yoem umems cie0yrouutl 6Uo.
Y(X) = 123543 -13503- X + 565069 X? —56374- X3 +170227- X*

Ionyuennas cmamuyeckas xapakmepucmurka npuseoena Ha pUcyHKe:
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‘ ® OKCM. TOYKM IlnHns perpeccu ‘

Pucynox — Cmamuueckas xapakmepucmuxa
3ananue. DKCIEpUMEHTaIbHbIE TOUKHU I pacueTa IOJTYyYUTh Ha UMUTALIMOHHOW MOJEIN
00BeKTa yrpasiieHHs (110 BapuaHTaM) - porpamma cay.exe.

NuauBuayanbHoe 3axanue Ne2
Onpenenenne TMHAMHYECKHX MIapaAaMETPOB 00bEKTAa YIPABJICHHUS 110 KPUBOW Pa3roHa

JlnHamuueckoi XxapakTepuCTUKON 00BbEKTa pEeryIupoBaHus Ha3bIBa€TCs 3aBUCUMOCTh
M3MEHEHHUS BO BPEMEHHU BBIXO/IHOI BEJIMYMHBI y 00BEKTa B EPEX0IHOM pexxkume. [1pu sTom
IpeJnoiaraeTcs, YTo HeyCTaHOBUBILIUICS (TIEPEXOIHBIN) PEKUM BbI3BaH OJHOKPATHBIM
CTYIEHYaThIM CKaUKOOOPa3HbIM €IMHUYHBIM BO3MYILIEHUEM BXOJHOW BETUUHUHBI
(perynupyromuM Bo31eHCTBHEM HIIM BHEIIHUM BO3MYIIEHHEM). JIMHaMu4ecKas XapakTepUCTHKa
00BEeKTa TaKKe Ha3bIBAETCS KPUBOM pa3roHa U SBJSIETCS BPEMEHHON XapaKTepPUCTUKON 00BbeKTa.

KpuBas pasrona o0bexTa MOXKET OBITh [TOJIyd€Ha IKCIIEPUMEHTAIbHBIM ITyTEM, HIIN

paccunTaHa aHaJIMTUYCCKH.

[Tpu sKCcTIEpUMEHTAIEHOM CITOCO0E MOTYYeHHs] KPUBOW Pa3roHa PEryisiTop OTKI0YaeTcs OT
00BeKTa peryaIupoBaHus, a Ha BX0Jl 00BEKTa BPYUHYIO BHOCUTCS €JUHUYHOE CTYIIEHUaTOe

BO3J€HCTBHUE.
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Pucynox 1 — Ilepexoonas xapakxmepucmuxa ob6vexma.

ﬂuHClMZ/lLleCKMe xapakmepucmuku obvexma:
Tzan— BPCM: 3alla3bIBAHUS, XapPAKTCPUIYCT 3alla3IbIBAHNUC U3MCHCHUS PETYIINPYEMOTO

napameTpa Ipu BO3HUKHOBEHUHU PEryJIMPYIOLIEr0 BO3ACHCTBUS UM BO3ZMYILICHHSL.
VBeJIUYEHHUE Tsay 3aTPYIHSACT pabOTY perysaTopa, yXyauaeT yCTOHYUBOCTb.

T o5 — MOCTOSIHHAS BpEMEHH 00BEKTa, MEPA MHEPTHOCTH 00BEKTa, YeM O0JbIIe T o5 TEM
MEJIJICHHEE H3MEHSIETCS PEryJIUPYEeMblil TapaMeTp, TEM Jierde padoTaTh PeryssTopy.

Kos — KOO dHIHEHT TIepeadn 00beKTa, MOKA3bIBACT, KAK H3MEHSIETCS apamerp X mpu

U3MECHEHHH peryaupyomiero Bo3aeictsus Y. Uem 6obiie Ko TeM 00BEKT 9yBCTBUTEIBHEE K

. AY
BO3AeHCTBUAM.Kog = N

[To nmepexoaHOMY Mpolieccy, N300paxeHHOMY Ha rpaduke, onpeaenseM XapakKTepUCTHKU
oOBeKTa:
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Pucynox 2 — I'paghuk ons onpedenenus OuHamuyeckux napamempos 00vekma ynpasieHus
Kosgppuyuenm nepeoauu obvekma K,; Haxooum no ¢popmyne:

Koo = = @)



rae AX — u3MeHeHne BXOJHOM BEIMYHUHEI;

AY — u3MeHeHne BBIXOIHOU BEINUYHHEL.

AY _ 120000—80000 _ 40000
Kog= — = = = 2000 m*/%xoma UM
AX 60—40 20

I[To rpaduxy Ha pucyHke 1 onpenensem BpeMsi 3ara3/IbIBAHUS Tsy U TOCTOSTHHYIO BpeMeHU T op.

Tian = & CEK.
Tos= 32 cexk.

3ananue. DKCrepuMeHTaIbHbIe TOYKHU I pacueTa MOoJTyYUTh Ha UMUTAIIMOHHOM MOJENH
o0BeKTa yrpanieHus (110 BapuaHTam) - Mporpamma cay.exe.

NuauBuayansHoe 3axanmne Ne3
CocTaBjieHUEe CTPYKTYPHOIi cXeMbI KOHTYPa YIIPaBJIeHUs TEXHOJOTHYECKUM MPOLEeccoM

B pesynbrare pabotsl CAP TexHONOrHYeCKre napaMeTphl MOAEPKUBAIOTCS Ha
OIPEIEIIEHHOM 3Ha4eHUH 0€3 BMEILATENbCTBA YEJIOBEKA.

O6bekT ynpaBneHus

v 1

OTr PO |&— UM | vy
¢ A
HM
un
B | 3
Y U3 A 220 - 380 B
=Y
voy = ny y
24 -36B f

Pucynok 1 — Cmpykmypnas cxema CAP

CtaOunu3upyronmii KOHTYP B CBOCH CTPYKTYPE COACPIKUT CISAYIOIMINE FJIEMEHTHI:

HATIT (naT4vk TEXHOJIOTMYECKOro MapameTpa) - YCTPOMCTBO, NpeAHA3HAYEHHOE JUIs
u3MepeHus: (PAKTUYECKOro 3HAUEHHs YIPaBJIAEMOro TEXHOJOTHYECKOro mapamerpa u
npeoOpa30BaHus B BETUUNHY JOCTYIHYIO JJIi HHCTPYMEHTAIbHOTO KOHTPOJIS.

HII (mopmupyroumii mpeobpa3oBarenb) - YCTPOMCTBO, IMpeaHa3HAUYEHHOE IS
npeoOpa3zoBanus ¢akTuyeckoro curHana, popmupyemoro Il B yHuUIHpOBaHHBIN CHUTHAIL
YaudumupoBanasie curHaisl: 4-20mMA,0-20mA,0-10B.

BIl (BTopu4HBIA TPUOOP) - YCTPOMCTBO, MPETHA3ZHAYCHHOE I OTOOpaKCHHUS U
BHU3yaJIN3alluU TEKYIIMX 3HAYEHHUI pEeryaupyeMoro rnapamerpa.

PV (perynupyroiee ycTpoilcTBO, pEryiasiTop) — YCTPOMCTBO, NpeJHa3HAYEHHOE IS
OTIpeIeJIeHUs] CUTHAJIA PAaCcCOTIIaCOBAaHUS B U3MEPUTEIBHON YacTH PETyasaTopa U (OPMHPOBAHUS
YIPaBJISIOLIETO BO3AEHCTBUS B COOTBETCTBUHM C IPUHATHIM 3aKOHOM PETYJIMPOBaHMsl. BhIXOAHBIM
[apaMeTpOM  pETyJsTOpa SBJSETCS IOJIOKEHWE Baja HUCHOJHUTEIBHOIO  MEXaHU3Ma.



Perynmupyromee ycTpolcTBO (GOpMHUpPYET YIPaBISAIOMMN CHUTHAJ B BHJE HAaNPsHKEHUS
MOCTOSIHHOTO TOKa, KOTOPBIN MOAACTCs Ha MEePEKIII0YaTelb PEXXUMa yIIPaBICHHUS.

11V (nmepexirovarens pexuMa YIpaBJIeHUs) - 00€CIIEYUBACT BBIOOP peiKUMa YIIPaBICHUEM
WCIIOJIHUTEIIbHBIM MEXaHU3MOM.

Ectb 1Ba pexxuma ynpaBJiieHHUS:

e ABTOMAaTHYECKUN PEXKUM - YIPaBICHUE OCYIIECTBIISIETCS OT PETYIUPYIOIIETO

YCTPOMCTBA.

e JlucraHUMOHHBIN (py4HOU) pexkuMm - ympabieHnune MM ocymiecTBiasercs oOT

yCTPOMCTBA AMCTAHIIMOHHOTO ynpasieuus (VV).

YV (ycunutenb MOIMHOCTH) — TMpeJHA3HAUEH JUIsi YCUJIEHHS U TMpeoOpa3oBaHUs
VIPaBISIONIETO CUTHANA, (POPMHUPYEMOTO PETYIUPYIONIUM YCTPOHCTBOM B CUTHAII, TOCTATOYHBIN
JUISL yIIPABJICHUSI UCTIOJHUTEIBLHBIM MEXaHM3MOM. B KayecTBe yCWJIMTENs MOIIHOCTH OOBIYHO
ucnomnp3yercs yctpoiictBo tuna [1bP (myckarens OeCKOHTaKTHBIN PEBEPCHUBHBIN).

UM (McIOTHUTENBHBIN MEXaHU3M) — YCTPOICTBO, coiepKalliee dJIeKTPUUECKUN IBUTATelb
U PEAYKTOp, IPEAHA3HAUCHHBIH 715 MPeoOpa30BaHUs YIIPABIISIONIETO CUTHAA PETYIsSTOpa B yroJl
noBopota peryiupyromero oprana. B CAY uCnonb3yloTcss HCIOIHUTEIbHBIE MEXaHU3MbI
MOCTOSITHHOM CKOPOCTH. X CKOPOCTH JOJIKHA COOTBETCTBOBATH MHEPIIMOHHOCTH YIIPABIISIEMOTO
MpoIIecca U MacCe PETYIUPYIOIIETO OpraHa.

[IpuMep UCTIOTHUTENHFHOTO MEXaHU3Ma:

Haszsanue: MD0-100-63-0.25

100 — Bpamiaronuiit MOMEHT (M3MEPSETCS B HBIOTOH Ha MET))

63 — BpeMs OJTHOTO MOJIHOTO 000POTa BHIXOJHOTO Baja

0.25 — Ha CKOJIBKO Ipa/lycOB HACTPOEHBI KOHIIEBBIE BHIKIIOYATENH, TO €CTh MPOLIEHT X0/a
ucnonHuTenbHoro Mexanusma 90° = 100%.

VII (ykazarenb TOJOXKEHHs) — TpEeAHa3HA4YeH JUIsl WM3MEPEHHs] TEKYIIEro 3Ha4YeHUs
MOJIOKEHUS PETYIMPYIOIIET0 OPTaHa UK BBIXOTHOTO Bajla UCTIOJHUTEILHOTO MEXaHU3Ma.

3/ (3amaroiiee yCTPOMCTBO) — YCTPOMCTBO, NpeIHAa3HAYCHHOE sl (OPMHUPOBAHUS
CUTHAaJIa 3aJaHusl.

PO(perynupytomuii  opran) — MeXaHHYeCKOe YCTPONCTBO, IMpeacTaBisioniee coOoi
MOBOPOTHBIN KJamaH Wik muOep, U3MEHSIONIee BEIHMYHUHY PETyIUPYIOIEro (U3NYEcKOro
BO3JCHCTBUS.

3ananue. 1o onucanuio cXxeMbl JIaOOpaTOPHON YCTAHOBKH U UMUTAIIMOHHOM MOIETTN
COCTaBUTh CTPYKTYPHYIO CXEMY KOHTYpa YIpaBJIEHUS.

NuauBuayanbHoe 3axanue Ned
PacuyéTr mapameTpoB HACTPOHKH peryasiTopa
ITponopLrOHANBHBINA PETYIATOP UMEET OAUH MMapaMeTp AMHAMUUYECKON HACTPOUKH —

ko3 uumeHT nepenauu perynstopa Kp, KOTOpbIi UnciIeHHO paBeH yrily moBopora Bajna UM,
MPUXOJALIETOCSA HA €IMHUILY OTKJIOHEHHS pEryJIupyeMoro napamerpa ot 3aganus. 11 - perynstop
o0ecreunBaeT OBICTPOE PETYIMPOBAHUE, HO B CUCTEME MPUCYTCTBYET CTaTHUYECKasl OIINOKa €.
[Tpu yBenuueHun napameTpa HaCTpoiiku perynstopa Kp craTnueckas ommOka yMeHbIIAeTCsl, HO
YMEHBIIAETCS M YCTOWYMBOCTb CUCTEMBI. 1109TOMY B IPOMBIIIEHHBIX CHCTEMAX TUIA B YACTOM
Buje I - perynsatop ucnomns3yercs penko.

WHTerpanbHblil peryisiTop MHOT1a Ha3bIBalOT acTaTndeckuM. Ty — BpeMsi HHTETpUpPOBaHUS —
3TO HACTPOEUYHBIN napaMeTp peryisaropa. Bpems unrerpupoBanus Ty — 3T0 BpeMs, 32 KOTOPOE



BBIXOJHAas BCJIMYNHA, UBMCHAACH C IMOCTOSIHHOM CKOpPOCTBIO, JOCTUTHET 3HAYCHHA BXO)IHOﬁ
BCJIIMYHHBI, CCIIN 00€ BeJIUYUHBI HU3MCPAIOTCA B OAHUX CAWHULIAX.

JuddepeHunanbHblil peryasTop peaanu3yroT 3aKOH PEeryIupOBaHus, YyBCTBUTEIbHBIN K
CKOpPOCTH M3MEHEHUS CUTHaJIa paccoriacoBaHMsI, YTO MO3BOJIET CUCTEME OBICTPO pearupoBaTh
JlayKe Ha MAJIbIe OTKJIOHEHUS PETYIUPYEMOM BEMTUUYUHBI OT 3aaHus. T — BpeMs IpeABapEHHUs], 3TO
BpeMsi, B TEYCHHE KOTOPOTO yroi moBopora Basia UM non aeiictBrem quddepeHIupyromen
YaCTH yABaUBAETCA MPONOPLUUOHAIBHON YaCThIO.

Onpedenenue OUHAMUYECKUX NAPAMEMPO8 HACMPOUKU pe2yiamopa no OUHaAMUYEeCKUM
napamempam ob6vekma

B peanpHBIX IPOM3BOJACTBEHHBIX YCIOBHAX MEPE] KaKbIM HHKCHEPOM BO3HHUKAET 3aJa4a
ONTUMM3ALMH KOHTYpa YIPaBJICHUsI, KOTOpask 3aKJIF0OYAETCS B TOM, YTO JUIsSl KaXKJI0r0 00bEKTa ¢
U3BECTHBIMU TUHAMHYCCKHMH MAPAMETPAMH Tsap, 1op, Kog HEOOXOIUMO ONPEICIIUTD 3HAYCHHSI
[apaMeTpoB TMHAMH4YECKOW HacTporku perymnsatopa Kp, Tys, Tr, npu KOTOpBIX MaKCHMAJIBHO
BO3MOYKHO KOMIIEHCUPYETCS BIUSIHUE MHEPLIMOHHBIX CBOMCTB OOBEKTA.

Ha pucynke 1 npuBeaeHbl TUIIOBbIE IEPEXOAHBIE MPOIIECCH B CHCTEMAaX aBTOMaTH4YECKOIO
perynupoBaHusl PU CKAYKOOOPa3HOM U3MEHEHUU 3aJaHMsl.

e

1 — anepuoauueckuii nporecc ¢ MUHUMAJIbHBIM BpeMeHeM perynupoBanust; 2 — 20 %
IepeperyIupoBaHuE;
3 — MUHUMAaJIbHOE 3HaUY€HHUE KBAIPATUYHOTO KPUTEPHSI.
Pucynok I — Tunoswvie nepexoonvie npoyeccol 8 CUCEMAX A8MOMAMUYECKO20 Pe2yIUpo8anus npu
CKAYKO0OPA3HOM UBMEHEHUU 3A0aAHUs

[Tpu uHXXEHEPHBIX METOaX BHIOOPA 3aKOHA PETYIIMPOBAHMS U OJIM3KUX K ONTUMAIbHBIM
3HAYEHHUH [TapaMeTPOB TMHAMUYECKON HACTPOMKH PETYIATOPA, PEKOMEHIYETCS MOIb30BATHCS
dbopmynamu, npeicTaBIeHHBIMHU B TabmuIe 1.

Ecnu 00bekT sSBiIsieTcs: 00bEKTOM C CAMOBBIPABHUBAHUEM, A 3TO 03HAYAET, YTO OH
XapaKTepu3yeT COCOOHOCTh 00BEKTa BOCCTAHABIIUBATH COCTOSIHIE PABHOBECHS, TIPU 3TOM
napameTp NpUHUMAET HOBOE PABHOBECHOE COCTOSIHHE.

B 3aBHCHMOCTH OT TEXHOJIOTMYECKUX TPEOOBAHUH, TMHAMHUYECKHUX CBOMCTB O0OBEKTA
VIPaBJICHUS U XapaKTepa, IEHCTBYIONNX Ha HETO BO3MYIIICHUH BEIOMpPAaEM OJIMH U3 TPEX TUITOBBIX
IIPOLIECCOB — ANIEPUOAUYECKHUN NTPOLECC C MUHUMAJIbHBIM BPEMEHEM PEryJIMPOBAHUS.



Tun perynsaropa BHIOMPAETCS C YI€TOM CBOWCTB 00BEKTa peryaupoBanus. J{Jis J0CTHKEeHUS
TpeOyeMoro KauecTBa peryIupoBaHus IPU BEIOPAHHOM MEPEXOTHOM MPOIIECCE CICAYeT IPUHSTh
MOJXOISAIIMMN 3aKOH PETYJIUPOBAHHUS.

Tabmuua 1 - PacuerHsie hopMysIbl 17151 ONpeAeTIeHHIsI HACTPOEK
perymsTopa Al HHEPIHMOHHBIX 00BEKTOB C 3ama3/IbIBAHNEM

3aKoH BHJI THIOBOTO NMEPEXOTHOTO MpoNecca
pery- -
THpOBAa anepHOIHIeCKHH 20% mepeperymit MuaHMYM [’
poBaHHE
HHA
OOBEKTEL C CaMOBEIPABHHBAHHEM (CTaTHIECKHE)
. 1 1 . 1
51 Ky = - = . Ky = -
42K - T, L7Kps - Ty L7Kps - Tp
0.3T 0,77 09T
n |K.=—"9 |K.=—"° | K, ="
Kog ' 75 Kog 75 Kos ' 75
0.6T 0.7T T
Kp __—"0 RP =— o KP :ﬂiﬂ
I Kog ' T3 Kog 173 Ko ' T3
T, =006T, T,=07T, Ty =To
0.95T 12T 14T,
K: = = K = .70 K. =— 2
Kog ' 15 Kos 75 o5 " T3
imsing
T, =24r; T, =20t T, =131,
T, =047, T, =04, T, =057,

Xapakrep AEUCTBUS PETYIIATOPA OMPEAECIAIOT IO BEIUYMHE OTHOLIEHUS BPEMEHHU
3ama3/IbIBAaHUs 00BEKTA Ty K €TI0 MOCTOSTHHOM BpeMeHU T og:

Tsan / T06< 072
0,2 <Tyan / Tos< 1,0 - perysasiTop HEMPEPHIBHOTO ACHCTBHUS

- pENEeHHBII peryasaTop

Tsan | Tos> 1,0 - MHOTOKOHTYpHasi CHCTEMA PEryJIUPOBaHUS

Tsan | Tos =8/32=0,25 1)
Bribupaem perymsitop HenpepbIBHOTO AeicTBHs, Tak kak 0,2 < 0,25 < 1,0.
[Tpu BEIOOpE 3aKOHA PEryIMPOBAHUS PETYISATOPA HEMTPEPHIBHOTO JCHCTBUS YIUTHIBAEM
BEJIMYMHY OTHOIICHUS TIOCTOSIHHOW BpeMeHH 00beKTa Tos K BPEMEHHU 3ama3IbIBAHUS Tsyp:

Tos / Tsar> 1,0
10>To/ Tar™> 7,5
7,5>To6/ T3> 3
Tos ! T3an< 3,0

- I - perynsarop
- [IU - perynsarop
- [IUJ - perynstop
- MHOTOKOHTYpHAasl CUCTEMA PEryJIUPOBaHUSA
Tos/ Tsan=32/8=4 (2)
Bribupaem [11]] — perynstop HenpepbIBHOTO JEHCTBUS, Tak Kak 7,5 >4 > 3.
Paccunrtaem napametpsl HacTpoiiku [IN]] — perynsTopa TeopeTUYeCKHM CIOco00M,

UCTIONB3YS JIJISl pacueTa OnpeAeCHHbBIE MapaMeTPbl 00BEKTa — Tsan, Log, Kog-

0,95-To6 _ 0,95-32 30,4
= = =0,0019

"~ Ko - T3am 2000 - 8 16000

Ti=24" tn=2,4-8=19,2

p

Thi=0,4" 15, =0,4 - 8=3,2



3ananue. Ha umuTanmonHoil mogenu oObekTa ynpasieHus (110 BapHaHTaM) HOJTyYUTh
XapaKTEPUCTHKN 0OBEKTa YIPABJICHHUs, BHIOPATh I JAHHOTO 0OBEKTa PETYISTOP M PACCUUTATh
JUISIsl HETO HaCTPOEYHbIE ITapaMeTPBhI - IPOrpaMMa cay.exe.



[Tpunoxenue 4
TpeodoBanus k opopmiiennio pedepara mo AMCUUINJINHE
«ABTOMATH3ALMS METALIYPrU4eCKHX MPOLECCOB»

®opmar aucta A4. llpudt TimesNewRoman, pasmep 12, MexxcTpounblii uaTEpBan 1,5.
BripaBHuBanue Tekcra o mupunae. Ao3ar 1,25. [Tapamerpa ctpanunsr: ciesa 30 mwm, cripasa 10
MM, cBepxy U cHu3y 20 MMm. HoMep cTpaHuIIbl TPOCTABIISETCS] BHU3Y OT LIEHTpA.

Tekct pedepara qoMKEH OBITh CTPYKTYPUPOBAH. 3ar0JIOBKH IIEPBOTO YPOBHS 3aIHCHIBAIOTCS
MPOMUCHBIMUA OYKBaMH, CHMMETPHUYHO TEKCTY, )KUPHO. 3ar0JIOBKA BTOPOTO YPOBHS — C
MIPOIMUCHON OYKBBI, OCTaJIbHbIE CTPOUHBIE, XKUPHO, C A03aI[HOTO OTCTYIA.

Cmpyxkmypa pegpepama:
— TuTyJIbHBIN JUCT.
— Conepxanue.
— BsBenenue.
— Tekct pedepara.
— CHuCOK UCIOJIb30BaHHBIX HCTOYHUKOB.

B Tekcte 00s3aTeNbHO JODKHBI OBITH PACCTABICHBI CCHUIKM Ha HCIOJIb30BAHHBIC
ucToYHUKH. CIHUCOK UCIOIb30BAHHBIX UCTOYHUKOB (DOPMHUPYETCS B MOPSIAKE CCHUIOK IO TEKCTY
pedepara u odpopmisiercs B coorBerctBun ¢ [OCT P 7.0.100 -2018.

Ipumepor bubnuoepaguueckux onucanuii (I'OCT 7.0.100 -2018)

1.Onucanue uzoanuti ¢ 0OHUM ABMOPOM
Cubukus, F0.J1. DnekrpocHaOX)eHHE TPOMBIIIJICHHBIX M IPaXIaHCKUX 3[aHU: y4e0. IUTsl Cpel.

npod. oopas. / KO/I. Cubukun; Cpeanee npod. O6pazoBanue, CTpOUTENBCTBO U apXUTEKTypa. —
Mocksa: Academia, 2006. — 362 c.: mi., Tabin. — ISBN 5-7695-2250-3. — Tekcr:
HEIOCPEICTBEHHBIMN.
2.0Onucanue c 08yMs agmopamu
Yepros, A.I'. 3anaunuk no pusuke: yued. nocodue / A.I'. Yepros, A.A. Bopobses. — 8-¢ uzn.,
nepepad. u gon. — MockBa: ®usmarnut, 2008. — 640 c.: . — ISBN 9875-94052-145-2. — Tekcr:
HEIOCPEICTBEHHBIMN.

3.Onucanue c mpems agmopamu
Bapnamosa, JI.H. YipaBinenue 1o0KyMeHTalMER: aHIIIO-PYCCKUI aHHOTUPOBAHHBIN CIIOBApb

cTaHapTu3upoBaHHol Tepmunosnoruu / JI.H. Bapnamosa, JI.C. baton, K.A. bactpukosa. —
Mocksa: Criytauk+, 2017. — 398 ¢. — ISBN 978-5-9973-4489-4. — TekcT: HEmOCPEACTBEHHBIH.
4.Onucanue uzoanuil nood saznasuem (5 u 6oiee asmopos)

Maremaruka: yue6. mocooue / FO.M. lanwmnos, JI.H. XXyp6enxko, I'.A. Hukonosa [u ap.];
MunucrepcTBo 00pa3oBanus U Hayku Poccuiickoit @enepannu, Kazanckuii rocyjapcTBeHHBIH
TeXHOJIOTHYecKni yHuBepcuTeT. — MockBa: UHOPA-M, 2011. — 496 c.: mi., Tadn. — ISBN
5-16-0022673-2. — TekcT: HeMOCPEICTBECHHBIH.

5.Onucanue mrocomommvix u30anutl
Martepuaisl 1 37€MEHTBI AEKTPOHHON TeXHUKH. B 2 Tomax. T.1. [IpoBognuky,

MOJYTPOBOTHUKH, AUDTIEKTPUKHU: YIEOHUK JIJISI CTY/I. BY30B, OOYUAIOIIUXCS 110 HAPABICHHUIO
«OnexTporuku U MukpoaekTponnkay / B.C. Copokun, b.JI. Aarunos, H.I1. JIazapesa. —
Mocxksa: UL Axanemus, 2006. — 440 c. — bubnuorp.: c. 435-438. — IIpenm. ykas.: c. 438-440. —
ISBN 5-7695-2785-4. — TekcT: HeMOCPEACTBEHHBIM.

6.0Onucanue 3aKoHOO0amMeNbHbIX MAMEPUANOE
I'paxxnanckuii npoueccyanbHblid kogeke PCOCP: [mpunst Tpetbeii cec. Bepxos. Cosera

PCOCP mecroro co3biBa 11 utons 1964 r.]: oduir. Tekct: mo coctostauio Ha 15.11.2001 r.;



MunucrepcTBoBO toctuiinu Poccuiickoit deneparuu. — Mocksa: Mapkerunr, 2001, — 159 ¢. —
3000 5k3. — ISBN 5-94462-191-5. — Tekct: HEMOCPEACTBEHHBIN.

7.0nucanue cmanoapmos

I'OCT P 57564-2017. Opranu3amus 1 IpoBeACHUE padOT MO MEXKTyHAPOTHOM CTaHaap-
TH3ALIU B Poccuiickoii denepaunn
OrganizationandimplementationofactivityoninternationalstandardizationinRussianFederation:
HallMOHAIBHBIA cTangapt Poccuiickoit deaepanuu: w3gaHue oQUIMAIBHOE : YTBEPXKICH W
BBeZeH B AeucTBue [Ipukazom @DenepanbHOro areHTCTBA MO TEXHUYECKOMY PETrYJIUPOBAHUIO U
metpojoruu ot 28 uroast 2017 r. Ne 767-ct : BBeneH Brepsbic: aarta BBedenus 2017-12-01 /
pazpabotran BcepoccuiicKUM Hay4yHO-MCCIIEIOBATEILCKUM HMHCTUTYTOM CTaHAAPTU3AIMU U
ceprudukanuu B MamuHoctpoeHun (BHUMHMAILI). — MockBa: Ctangaptuadopm, 2017. — V,
43, 1] c.; 29 ecm. — 33 3K3. — TekeT HenmocpeICTBEHHBIMN.

8.Onucanue namenmmuvix 0OKyMeHMO8

[TaTent Ne 2637215 Poccuiickas ®@enepanus, MIIK B02C 19/16 (2006.01), B02C 17/00

(2006.01). Bubparmonnas meapruiia: Ne 2017105030: 3asBn. 15.02.2017: omy6ur. 01.12.2017
| Apremenko K. U., bornanos H. 3.; 3asBurens BI'TY. — 4 c.: min. — TekcT: HEMOCPEACTBECHHBIIA.

9.Onucanue nepuoouyeckux uz0anuil
bezonacHocth xxu3HeaesTenbHOCTH. — ISSN 1684-6435. — TekcT: HemocpeICTBEHHBI.

Bectauk apeneit uctopuun. — ISSN 0321-0391. — URL.:
https://dlib.eastview.com/browse/publication/669/udb/12 (nata o6pamenus 02.10.2019). — Tekcr:
3JIEKTPOHHBIMN.

10.0Onucanue uzoanuu MI'TY
[Mapcynkun, b.H. JlokanpHbIe CTaOMIM3UPYIONIME KOHTYPHI aBTOMATUYECKOTO YITPABIICHHS B

ACY TII npomsliieHHoro npoussozactsa: MmoHorpadus / b.H. Ilapcynkun, C.M. Annpees, O.C.
Jlorynosa, T.Y. AxmeroB; Maruutoropckuii roc. rexundeckuii yu-T um. I'.11. Hocosa. —
Marnutoropck: U3n-Bo Marauroropck. roc. Texs. yH-ta, 2012. — 406 c. — ISBN
978-5-4253-0418-0. — TekcT: HEMOCPEACTBEHHBIM.

11.0Onucanue snekmponnvix uzoanuii MI'TY (makpoobvexmut)
MyxuHa, E. FO.IIpoekTrpoBanie aBTOMaTU3MPOBAHHBIX CUCTeM: KOHcIeKT Jiekuuit / E.1O.

Myxuna; MI'TY. — Marautoropck: MI'TVY, 2014. — 1 CD-ROM. — 3aru. ¢ TuTyIn. 3KkpaHa. —
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121
181/1154.pdf&view=true (xara oopamtenus 09.10.2019). — MakpooObekT. — Tekcr:
AJIEKTPOHHBIN.
12.0mucanne DbC «Jlanby»

OCHOBBI METAILTYPTrUYECKOTO MPou3BoicTBa: yueOHuK / B.A. burees, K.H. Bnosun, B.M.
Konokomsres, B.M. Canranuk. — Cankr-IlerepOypr: Jlans, 2017. — 616¢.: mi., Tadm. — ISBN

978-5-8114-2486-3. — TekcT: 251eKTpOHHBIHN // DNEeKTpOHHO-O01OIMoTeYHast cucteMa «JIaHby»:
[caiiT]. — URL: https://e/lanbook.com/book/90165 (nata oopamierus 02.10.2019). — Pesxxum
JIOCTYTIA: JIIsl aBTOPU3. TIOJIb30BATEIEH.
13.0Onucanne ObC «3HanmyM»

[Tonos, FO. U. Ynpasnenue npoekramu: yuedHoe nocobue / FO. U. Tlonos, O. B. SIkoBenko.
— Mocksa: UTHOPA-M, 2019. — 208 ¢. — (Yuebnuku s nmporpammel MBA). — ISBN
978-5-16-002337-3. — URL.: https://new.znanium.com/read?id=329884 (nata oOpareHwus
10.10.2019). — TekcT: IEKTPOHHBINA.
14.0Onucanne ObC «Opaiit»

Tpouenko, B.B.Cucremsl ynpaBieHHs TEXHOIOTHUECKUMH MPOIECCaMU M HH(OPMAIIMOHHbIE

TEXHOJIOTHH: Y4eOHOe mocoOue s akagemuueckoro 6akanaspuata / B.B. Tpouenko, B.K.
®enopos, A.W. 3abyackuii, B.B. KomennanToB. - Mocksa: FOpaiit, 2019. — 136¢. — ISBN


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
https://dlib.eastview.com/browse/publication/669/udb/12
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://e/lanbook.com/book/90165
https://new.znanium.com/read?id=329884

978-5-534-09938-6. — Tekcr: anexkrponnsiii / DbC FOpaiit [caiir]. — URL:
https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-tehn
oloqii-438994#page/2 (nata odpamerus 10.10.2019).
15. Onucanue catimos 6 cemu Humepnem
I'ocynapcrBennsiii Dpmutax: [cait]. — Cankr-IlerepOypr, 1998. —
URL:http://www.hermitagemuseum.org/wps/portal/hermitage (mara obpamenus: 16.08.2019). —
Texct. M300paxkeHne: 3J1eKTpOHHBIE.
TACC: uadopmanmonnoe areHTcTBO Poccuu: [caiit]. — MockBa, 1999. — O6HOBMsIETCS B
teuenue cyrok. —URL:http://tass.ru (nata odpamenus: 26.05.2019). — Tekct: 3/IeKTPOHHBIH.
DnekTpoHHas OnbaroTeka: OMbIMoTeKa quccepranuii: caiit / Poccuiickas rocynapcTBeHHast
oubmmoreka. — Mocksa: PI'b, 2003. — URL.: http://diss.rsl.ru/?lang=ru (gara obpareHus:
20.07.2019). — Pexxum noctyna: aist 3apeructpup. untareseil PI'B. — TekcT: 3eKTPOHHbIH.
Ilpumepul gvinonnenus anemenmos peghepama.
Tabmuua 1.1 — HazBanue TaOiusl

Macca, kT, Jnvna, Mm L, L, L3
HE MEHee
160 1000 4 5 6
170 1125 52 60 39
190 1165 389 405 247

Pucynok 1 — [Ipumep odopmiienns Tabauist

Y(T) A

Ymax |[— — — — — — —
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AY]_ 3 e
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Pucynok 2 — I[Ipumep rpaduka GpyHKIHOHATIBHOM 3aBUCUMOCTH

1490

1485

o
1480 Pl / \

/ \\
1475 L \
1470 //
1465 74

1460

Temnepartypa akena, °c

15 17 19 21 23 25 27

Pacxon Boagyxa, x10° m%/y

Pucynok 3 — [Ipumep rpaduka KOTUIECTBEHHOH 3aBUCUMOCTH
[110THOCTB pB KMIIOTpaMMax Ha KyOMYECKHI METp BBIYUCISIOT 110 popMyIie


https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-tehnologii-438994#page/2
https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-tehnologii-438994#page/2
http://www.hermitagemuseum.org/wps/portal/hermitage
http://tass.ru/
http://diss.rsl.ru/?lang=ru

p=m/V, (1.2)
rje m - Macca oOpasia, Kr;
V - 06beM 0Gpasia, M°.
Pucynoxk 4 - Ilpumep odopmierus Gopmyst
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