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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)

Pabouyas nmporpamma paccmoTpeHa H  omofpeHa Ha 3acemaHuM  Kaeapsl
ABTOMaTH3UPOBaHHBIX CHCTEM YIIPABIICHUSI
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/ A.

C. Xapuenko

Pabouas nmporpamMma cocraBieHa: -
cT. npenofanarens kadenper ACY, @/6{//7 E.JO. Myxuna
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Jluer akTyasm3anun padoyei nporpamMmal

PaGouas nporpamma rnepecMoTpeHa, o6cysk/ieHa u og06pena s peaym3sanuu B 2020 - 2021
yueOHOM To/1y Ha 3ace/laHuy Kadepbl ABTOMATH3HPOBAHHBIX CHCTEM YIPaBJIEHHS

[Tpotokomn or 02 ceura%’é/O( Ne 1
3aB. kadeapoii (7,/ s // C.M. Annpees

PaGouas nporpamma rnepecMoTpeHa, 00cyskena u ogo0pena s peanusanuu B 2021 - 2022
y4eOHOM ToJIy Ha 3ace/laHuH Kadeapsl ABTOMAaTH3HPOBAHHBIX CHCTEM YIIPaBICHHS

ITporokom or 20 . Ne
3aB. kadeapoi C.M. AnnpeeB

PaGouas nporpamMmma rnepecMoTpeHa, o0cyk/ieHa u oo0pena uist peanusanuu B 2022 - 2023
y4eOHOM roJly Ha 3aceaHuu Kageapsl ABTOMATH3UPOBAHHBIX CHCTEM YIIPABJICHHS

[Iporokon ot 20 . Ne
3aB. kadenpoit C.M. Annpeen

Pa6ouas nporpamMma nepecmMoTpena, oocyxkieHa u ogo0pena st peanusanuu B 2023 - 2024
yueOHOM rojy Ha 3ace/laHuu Kadepsl ABTOMATH3MPOBAHHBIX CHCTEM YIIPaBJICHHS

[Iporokom ot 20 1. Ne

3aB. kapeapoii C.M.Xﬂnpeen




1 Ilesin ocBOEHMSI AMCUMTILTHHBI (MOIYJIsA)

[enssMu ocBoeHUsT AUCHUIUINHBI «H(DOpMAIMOHHBIE TEXHOJOTHH B METAJUTYPTHUN
SIBIITIOTCS: U3YYEHUE MPUHIUIIOB TMOCTPOSHUS U IKCIUTyaTalluu WH()OPMAIMOHHBIX CHUCTEM B
TEXHOJIOTHYECKHUX IMPOIEccax B METAUIYPTUH; OCHOB MH(GOPMAIIMOHHBIX CUCTEM OTNEPATHBHOTO
MIPOU3BOJICTBEHHOTO MEHEDKMEHTA C IENIBbIO [[EICHANIPABICHHOTO UCIIOJIb30BaHUS HHPOPMAITIH
JUIsl  TIOBBIMICHHUS A3()(PEKTUBHOCTH BBIMOJHEHUS TMPOU3BOJICTBEHHBIX 3a/1ay; IPUHIIMIIOB
XpaHeHusi, 00paboTku 1 3((HEKTHBHOTO MOUCKA, aHAIM3A M CHHTE3a MHPOpMAIUU B OaHKaX U
0a3ax JaHHBIX.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

Jucuunnubaa VMHpopMalMoOHHbIE TEXHOJOTHMH B METAJUIYPTrUM BXOJUT 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 pesynbrare ocBoeHMs IUCHMILIMHBI (Monyisi) «MHGpopMalMOHHbIE TEXHOJIOTMU B
METaJUTYpPTHUHy 00 y4arOIINIICs T0JDKEeH 001a1aTh CIASAYIOIUMHA KOMITETCHIIUSIMU:

CrtpyKTypHBII [1nanupyemsble pe3yabTaThl 00y4eHUs
JJIEMEHT
KOMIIETCHIINH

[TK-1 crmocoOHOCTBIO K aHATTU3Y U CUHTE3Y

3HaTh - OCHOBHBIE METOAMKH MOMCKA U UCTOYHUKU HaAyYHOU MH(POpMaIny;

- METOJIMKH aHAJIM3a U CUHTEe3a HHPOPMAIIUU U3 Pa3TUYHBIX HCTOYHUKOB U
MIpE/ICTaBJICHUS €€ B TpeOyeMoM ¢opmMare ¢ UCIOIb30BaHHEM
MH(OPMAIIMOHHBIX U  KOMIBIOTEPHBIX TEXHOJIOTHIA;

- pa3JIN4YHLBIC CIIOCOOBI MNpeaAcCTaBJICHUA HHq)OpMaHHI/I C UCIIOJIb30BAHUEM
MH(OPMAIIMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TEXHOJIOTHH.

YMmeTn - ICTIOIB30BaTh PA3IMYHBIC HCTOYHHUKH IS TIOJATOTOBKU 0030POB M OTUETOB,
0(OpPMIISITh HAYYHO-TEXHHUUECKHUE OTYETHI B COOTBETCTBUU C TPEOOBAHUSIMU;
- 000011aTh HHMOOPMAITUIO U3 PA3TMYHBIX UCTOYHUKOB TSI TIOJITOTOBKH
0030pOB 10 33JaHHON TeMaTuke, OQOPMIISITh HAYUHO-TEXHUYECKUE
OTYETHI C CIOIH30BAHUEM F'OTOBBIX ITIA0JIOHOB M MAKETOB;

- aHATM3UPOBATh WH(GOPMAIUIO U3 PA3THYHBIX UICTOYHUKOB IS
MOJITOTOBKH 0030POB 110 33JaHHON TEMAaTHKE, ONPEICIIATh CTPYKTYPY H
0(OPMIISITh HAYYHO-TEXHUYECKHE OTUETHI.




Bnanets

- HaBBIKaMH PabOTHI B MAaKeTaX MPUKIAJHBIX IPOrpaMM JUIst 0popMITeHHS
TEKCTOBOM MH(pOpMaINH;

- HaBBIKaMH PabOTHI C COBPEMEHHBIMH ITPOTPAMMHBIMH CPEACTBAMU IS
oopmIIeHHS TEKCTOBOM HH(pOpMAIHH;

- METOJlaMH M CPEICTBAMH IPEACTaBICHHS TEKCTOBOM MH(pOpMaIUu
C MCIIOJIb30BAaHHEM COBPEMEHHBIX TEXHOJIOTUH.




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTLTHHBI (MOIYJIs1)
OO6m1ast Tpy1I0€MKOCTh TUCIMIUIMHBI COCTaBIIsAeT 3 3a4eTHBIX enunanil 108 akan. gacos, B TOM yucIie:
— KOHTaKTHas pabora — 17,2 akas. 4acos:
— ayautopHas — 14 akaj. 4acos;
— BHEAyIUTOpHAs — 3,2 aKajl. 4acoB
— caMmocTosTeNnbHas pabora — 82,1 aka. 4acos;
— MMOJITOTOBKA K 3K3aMeHy — 8,7 akaj. yaca

CDopMa aTTeCTaluu - 3K3aMEH

AynuropHas s s
KOHTaKkTHast paboTa E z DopMa TeKyIero
Paznein/ rema § (B axaz. yacax) E g‘ Bux . KOHTpOIA Kon
[ — : & 5 | caMOCTOATENLHOH |  yomeBasMOCTHH | |\ oo o
@) 25 paboThI MIPOMEKYTOUHOM
Tlex. mab. | MpaKT. z'9 aTTeCTaluu
3aH. 3aH. | O &
1. Pazmen 1. TexHuueckue cpencrTsa
cbopa, 00paboTKM ©  Tepeaauu
uHdopmau
1.1 Mertposorudeckoe CaMocTosTeNnbpHOe YcTHBI onpoc
o0ecreyeHue  TEXHOJOTUUECKHUX 2,1 |uzydenue yueOHOU Kontponbhas IK-1
H3MEpPEHHIA. JUTEPATYPbI pabora
CamocTosTeNnbHOE
3 u3ydeHue yueGHoH
1.2 Meronsl W cpencraa JUTEpaTyphl, TectupoBanue
H3MEpeHHs rapameTpoB 10 MIOJTOTOBKA K JlaGopaTopHbIe MK-1
TEXHOJIOTHYECKOTO IIpolecca. BBIIIOJIHECHUIO paboThI
1a00paTOPHBIX
pabot
HUroro no pazneny 12,1
2. Pazmen 2. WudopmanuoHHbIE
CHCTEMBI
2.1 OcHOBHBIE TOHATUS 00 CamocTosaTenbHOe
HHPOPMAITHOHHO-U3MEPHUTEITBHBIX 5 |m3ydyenue yueOHOU | Y CTHBIH ompoc TIK-1
cucTeMax. JUTEPATYpPbI
CamocTrosTenpHoe
3 U3yYeHue yueOHOM
2.2 Opranu3anus JIUTEPATYPEI, VYcrHblit onpoc
ABTOMATH3UPOBAHHOTO Pabovero 5 MOJTOTOBKA K JlaGopaTopHble [K-1
MecTa. BBIITOJTHEHHIO paboThI
71a00paTOPHBIX
pabot
HUtoro o paszeny 10
3. Pazaen 3. OCHOBBI aBTOMaTHYECKOTO
ynpaBJICHUA TEXHOJIOTHYCCKUMHU
poLeCccaMu
3.1 Knaccudukanus u  BUABI CaMocrosTensHoe
CHUCTEM aBToMaTHyeckoro| 3 0,5 10 |u3ydueHue yueOHOM TectupoBanue TIK-1
YIpaBJICHHUS. JIUTEPATYPBI




CaMocCTosTeNnbHO
U3ydcHHe y4eOHOH

3.2 CucreMbl aBTOMaTHYECKOTO JUTEPATYPEL, VYecrHBIi ompoc
perynmupoBaHuss C  THUIIOBBIMHU 0,5 2 10 MIOJTOTOBKA K JlaGopaTopHbIe [K-1
peryasTopamMy. BBITIOJTHEHHIO paboTEI
71ab0PaTOPHBIX
pabot

CamocrosTensHoe

u3ydeHue yueOHon
3.3 CaoiicTBa cucTeM JUTEPATYPHI, JlaGopaTopHsbIe
aBTOMaTHYECKOTO 1 4/21 10 MIOJrOTOBKA K pabots! IIpoBepka IK-1
PEryIupoBaHHUSL. BBIITOJTHEHHIO WH]. 3aJaHul

1a60PaTOPHBIX
pabot

Hroro o pa3zeny 2 6/21 30
4. Pazgen 4.  ABTOMaTH3anuA
TEXHOJOTHYECKHUX MPOIECCOB

CaMocCTOsTeNBHOE
4.1 Oco0OeHHOCTH TIOCTPOEHHS M .

2 10 |u3yueHue yueOHOM TectupoBanue IK-1
¢byukuuun ACY TIL.
JUTEPATYPHI

4.2 ABTOMaTH3AIUSA CaMoCTOATETLHOE YcTHBI onpoc
arJoMepaloHHOTO 1 10 |u3yuenue yueOHoii| IIpoBepka uHz. IK-1
MIPOM3BOJICTBA. JUTEPATYPHI 3amaHui
4.3 ABTOMaTH3AIUS CaMocTosITeNnbHOe YcTHBI onpoc
TEXHOJIOTHYECKOTO nporecca 1 10 |u3yuenue yueOHoii| IIpoBepka unz. IK-1
BHETICYHOH 00pabOTKH CTalIH. TUTEPaTypHI 3a/laHui
Uroro no pazaeny 30
Htoro 3a cemectp 6 6/21 82,1 9K3aMeH
Hroro no pucruminze 6 6/21 82,1 SK3aMeH IIK-1




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia peanuszanuMy MpelycCMOTPEHHBIX BHUJOB Y4e€OHOH pabOThl B KauecTBe 0Opa3oBaTENIbHBIX
TEXHOJIOTUH B TIPENoJaBaHWU JUCHHUIUIMHBI «MH(OpMAIIMOHHBIE TEXHOJOTUH B METAJUTypIUN»
UCIOJIb3YIOTCS:

Tpaauunonueie 00pa3oBaTeNbHbIE TEXHOJIOTUN — HH(OpPMAITMOHHAs JIEKIHsI (BBOIHYIO JIEKIIHIO,
IZIe JaeT IEepBOE IPEICTaBICHHE O NMPEIMETE M 3HAKOMCTBO CTYIEHTOB C Ha3HAYCHHEM M 3aJadaMu
Kypca); JIEKIMM — KOHCYJbTallud, W3JIO)KEHHE HOBOI'O MaTepuaa CONPOBOXKIAETCS IOCTAHOBKOMN
BOIIPOCOB U JIUCKYCCUEH B MOMCKaxX OTBETOB Ha 3TH BONIPOCHI; Ja0OpaTOpHble pabOThl; MPaKTHUECKUE
3aHATHS.

TexHonoruu npo6ieMHoro o0yyeHus: — NpoOJIEMHbIE JIEKIUH SIBJISETCS pe3yJbTaTOM YCBOEHUS
MOJTy4YeHHON WH(OpPMALUU TOCPEACTBOM IIOCTAHOBKM IMPOOJIEMHOIO BOIPOCAa M TMOMCKA ITyTeH ero
pereHust; 1adopaTopHble paboThl ¢ UCIIOJIB30BaHUEM IPOOJIEMHOr0 00yueHHEe, KOTOPOE 3aKJIF0YAaeTCs B
CTUMYJIUPOBAaHUM CTYACHTOB K CaMOCTOSTEJIBHOW <«00BbIYe» 3HAHWN, HEOOXOIMMBIX IJIsl PEIICHHS
KOHKPETHO! MPOOIIEMBI.

HNudpopManinoHHO-KOMMYHUKALMOHHBIE 00pa30BaTe/IbHBIE TEXHOJOTHH — B XOJ€ IMPOBEIACHUS
JEKUMOHHBIX 3aHATUM INpeSycMaTpUBAacTCi MCIOJNb30BAHUE 3JIEKTPOHHOIO JAEMOHCTPAallMOHHOIO
Matepuana (JIeKUUMU-BU3yallM3alluK), HCMoNb3oBaHUEe VHTEpHET pecypcoB M MNPOMEKYTOUYHBIX
aTTecTalui U IPOBEPKU OCTATOYHBIX 3HAHUI

JlexunoHHBIN MaTepHal 3aKperisieTcss B Xo/ie Ja00paToOpHbIX padoT, HA KOTOPBIX BBIIOJIHAIOTCS
I'PYNIIOBBIE WIW MHAUBHYAJIbHBIE 3aJaHU 110 IPOMACHHON TEME.

CamocrosTenpHas paboTa CTUMYIIHPYET CTYACHTOB K CaMOCTOATENBHOM MpopaboTKe B mporecce
BBINOJIHEHUS] KOHTPOJIBHBIX PAa0OT M MHIMBUAYAJIbHBIX 3aJaHUM, a TakkKe B Mpolecce MOATOTOBKU K
YCTHOMY OIIPOCY, TECTUPOBAHUIO U UTOTOBON aTTECTAIUH.

B xozxe npoBeneHyst TEKIIMOHHBIX 3aHATHI IPEyCMaTPUBAECTCSL:

- HUCIOJB30BaHUE DJEKTPOHHOIO  JEMOHCTPALlMOHHOIO MaTepuaia [0 COBPEMEHHOU
U3MEPUTEIIBHON TEXHHUKE;

- ICTIOJIb30BAHKE JICKTPOHHBIX YU€OHHUKOB 110 OTJCIIEHBIM TeMaM 3aHATHIA;

- aKTHBHBIE U HMHTEPAaKTUBHbIE (OPMBI OOyUEHMs: BapUaTHUBHBIA OMNPOC, TUCKYCCHH, YCTHBIN
OIIpOC, KOHTPOJIbHAs paboTa, TECTOBBIIM ONPOC, MHIANBUIyaIbHAS «3alIUTa» Ja00OPaTOPHBIX padoOT U T.J.

6 YueOHO-MeTOAMUYECKOE 00ecleueHre CAMOCTOATeIbLHO padoThl 00y4arommxcst
[Ipencrasneno B npunoxeHuu 1.

7 OneHouHble cpeacrea IJist IpOBECACHUSA l'[pOMe)KyTO‘-lHOﬁ aTTeCTallun
HpeI[CTaBJ'ICHBI B IIPUJIOKCHUN 2.

8 YueOHo-MeTOoqMYecKOe U HHPOPMALMOHHOE 00ecTieyeHre TUCIIUILTUHBI (MOTYJI51)

a) OcHoBHas auTEparypa:

1. 1. CoBpemeHHBIE CUCTEMBI AaBTOMATH3AIIMU U yIIpaBJieHus : yueOHoe nmocoodue / C. M. Annipees,
E. C. Ps6uukoBa, E. 0. Myxuna, T. I'. CyxonocoBa ; MI'TY. - Maruauroropck : MI'TY, 2015. - 1
AJIEKTPOH. OTIT. JTUCK (CD-ROM). - 3arm. c TUTYIL. 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 : 3aeKTpOHHBIH. - CBeacHHS
noctymHbl Takke Ha CD-ROM

2. Tpouenko, B.B. Cucremsl ynpaBieHHs TEXHOJIOTHUECKUMH TIpoIieccaMyl U HH(pOpMaImoHHbIS
TEXHOJIOTUH: y4eOHOe MmocoOue i akagemMudeckoro OakamaBpuata / B.B. Tporenko, B.K. ®enopos,
A.W. 3abynckmit, B.B. KomenmantoB. - Mockga: HS)IaTeHBCTBO Opaiit, 2019. - 136¢. - ISBN
978-5-534-09938-6 - Tekcr AIIEKTPOHHBIH. - URL:
https://urait.ru/viewer/sistemy-upravleniya- tehnolothesklml -processami-i-informacionnye-tehnologii-4

38994#page/l (mata oopamenwus: 18.09.2020).

0) lomotHuTeIBLHASI TUTEPaTypa:


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. Teopus u3MepeHuii: y4eOHUK U akaJeMu4eckoro 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 pocTyna: 1mo mojarmucke.

4. VBanoB, A. A. ABTOMaru3amusi TEXHOJOTHYECKHX IPOIECCOB U TPOU3BOJICTB : y4deOHOE
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. [IpoekTupoBanue aBTOMaTU3UPOBAHHBIX CUCTEM: KOHCIIEKT JICKIIUH | yueOHOe
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 aBTOMATU3AIIMY U yIIpaBlieHHs : yueOHoe nocodue / 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 TOCTPOCHHS U OPTAHU3AIMH KOMITJICKCOB TEXHUYECKHUX CPEJICTB B
CUCTEMax aBToMaThdeckoro ynpasienus. Kypc nekiuii : yauednoe nocooue / 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 (xara oopamienus: 18.09.2020). - MakpooObeKT. - TEKCT : 3MeKTPOHHbIH. - CBeIeHUS
noctymnHbl Takke Ha CD-ROM.

8. IlapcynkmH, Bb. H. ABroMaTm3ammsi TEXHOJIIOTHYECKHX TIIPOLECCOB U TPOHU3BOJICTB.
[Ipon3BOACTBO CTanu B MAPTEHOBCKUX I€YaX, JABYXBAaHHBIX arperatax M 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 o6parenus: 18.09.2020). - MakpooObekT. - TeKCT : 37IeKTpOHHBIH. - MeeTcs
MEeYaTHBIN 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. [TIKuCV]. - Maraurtoropck, 2011. - 151 c. : mi., Ta6u. - 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
MEeYaTHBIN aHAJIOT.

10. [MapcynkuH, b. H. ABromMaTu3aius u onTUMU3AIKs YIIPABIECHUS TETIJIOBBIM PEXUMOM PabOThHI
0J10Ka BO3yXOHarpeBaTesiei JoMeHHoi neun : yuedHoe nocooue / b. H. [lapcynkun, C. M. Anapees, M.
1O. Psa6uukos ; MI'TY, [kad. [IKuCV] . - Marauroropck, 2009. - 148 c. : un., rpad., cxemsl, Tadu. - URL:


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

https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/10608
96/269.pdf&view=true (nata oopamenwus: 18.09.2020). - MakpooObeKT. - TEKCT : SIEKTPOHHBIH. -
MeeTcsa neyaTHBI aHAIOT.

11. IMapcynkun, b. H. ABTOMaTH3aI1s ¥ ONITUMU3AIHS YIIPABJICHHSI TPOIIECCOM BBITUTABKH YyT'yHA
B JIOMEHHBIX Ieuax : yueonoe nmocodue / b. H. [lapcynkun, C. M. Auapees, T. I'. Cyxonocosa ; MI'TYV. -
Marnutoropck : MI'TY, 2018. - 215 c. : ni., Tabm., cxemsl, rpad., Auarp., HOMOrp., 3cKu3bl. - ISBN
978-5-9967-1208-3. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3635.pdf&show=dcatalogues/1/1524803/363
5.pdf&view=true (mara obpamenus: 18.09.2020). - MakpooObeKT. - TEKCT : 3IeKTpOHHBIN. - MeeTcs
MeYaTHBIA aHaJIoT.

B) MeToan4yeckne yKazaHus:

1. MyxwuHa, E. FO. Cuctemsl ynpapieHus: TEXHOJOTUISCKHUMHE TIPOIECCaMy U MH()OPMAIIMOHHBIC
TexHoyioruu : yueoHoe mocodue / E. FO. Myxuna, A. P. bounapesa ; MI'TY. - Marautoropck : MI'TY,
2014. - 1 onekrpon. ont. guck (CD-ROM). - 3arnm. ¢ tutyn. o9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1156.pdf&show=dcatalogues/1/1121183/115
6.pdf&view=true (zara obpamenus: 18.09.2020). - MakpooObeKT. - TekcT : 31eKTpoHHBIH. - CBeICHUS
noctymnssl Takke Ha CD-ROM

2. MyxwuHna, E. 0. ABTomMaTu3anus TeXHOJIOTHYECKUX TpoIieccoB : nmpaktukyM / E. 0. MyxwuHa,
A. P. boumapea ; MI'TY. - Marautoropck : MI'TY, 2017. - 110 c. : w1, Taba., cxemsl. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514313/350
7.pdf&view=true (mara obpamenus: 18.09.2020). - MakpooOwekT. - TekcT : 31eKTpoHHbIH. - MMeercs
MEeYaTHBIA aHAaJIOT.

3. Meroauueckue yKa3zaHUsS 110 BBHIMOJHCHHUIO KOHTPOJILHOW pabOThl MO JTUCIUIUINHE
«H(pOopManMOHHBIE TEXHOIOTUN B MeTaILTypruny. [Ipunoxenue 3.

r) [IporpammHuoe o6ecnneuenne u MUHTEpHET-pecypcsl:

IIporpamMmmHuoe obecnneyenne

Haumenosanue [10 Ne norosopa Cpok neiicTBHs TULEH3UH
MS Windows 7
Professional (mist 1-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpovHO
Professional

CBOOOJTHO

FAR Manager pacrpoctparsiemoe [0 6eccpoyHO
7Zip cBoboAHO 0eccpouHo

pacnpoctpansiemoe 110

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

OnexktpoHHas 0a3a mepuoAMYECKUX H3aaHuil East
View Information Services, OO0 «MBUC»

HammonaneHas  mHGOpPMAalMOHHO-aHAIUTHYECKAs

cucreMma — Poccuiickuii  mHaekc  nayunoro|URL: https://elibrary.ru/project_risc.asp

mutupoBanus (PUHIL)

https://dlib.eastview.com/



https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/1060896/269.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/1060896/269.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3635.pdf&show=dcatalogues/1/1524803/3635.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3635.pdf&show=dcatalogues/1/1524803/3635.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1156.pdf&show=dcatalogues/1/1121183/1156.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1156.pdf&show=dcatalogues/1/1121183/1156.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514313/3507.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514313/3507.pdf&view=true
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

Hammonanenass  mH(pOpManMOHHO-aHATUTHYECKAS
cucteMa — Poccuiickuii  MHIEKC  Hay4dHOTO

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

ITouckoBast cuctema Axagemust Google (Google
Scholar)

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

WNudopmannonnas cucrema - EquHoe okHO JocTyma
K MH(OpMaIIMOHHBIM pecypcam

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

denepaibHOE  TOCYIApCTBEHHOE  OFOJKETHOE
yupexieHne «DenepanbHbIT WHCTUTYT
IIPOMBIIIJICHHONW COOCTBEHHOCTHY

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

Poccuiickas l'ocynapcrBenHas OoubIMoTeKa.
Karanoru

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

DnekTpoHHbIE pecypchl OmOmuoreku MITY wuwm.
I''1. HocoBa

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

®denepanbHblii  00pa30BaTENIbHBIA  HOPTAI
Orxonomuka. Commonorugd. MeHeHKMEHT

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

VYHuBepcuTeTrcKass ~ MHPOPMALMOHHAs  CUCTEMa
POCCHUA

https://uisrussia.msu.ru

MexryHapo Hast HayKOMETpUYECKast
pedepariBHas W IOJHOTEKCTOBas 0a3a HaHHBIX
nayunbix m3gaauii «Web of sciencey

http://webofscience.com

Me)K,Z[yHapOI[HaH pe(bepaTHBHaﬂ N ITOJIHOTCKCTOBAs
CIIpaBOYHasl 0a3a [aHHBIX Hay4HBIX U3JaHuN
«SCopus»

http://scopus.com



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

9 MaTepuajIbHO-TEXHHYECKOE o0ecredeHne TUCUMILTHHBI (MOYJIs1)

MatepuanbHO-TEXHUYECKOE O0ecieueHre TUCIUIUINHBI BKIIIOYAET:

MatepuanbHO-TeXHUYECKOE O0eCieueHre TUCITUIUINHBI BKIIIOYAET:

Y4eOHble ayAUTOPUH JJIsl IPOBEACHHS 3aHATUI JIEKIMOHHOTO TUIA: MYJIbTUMEINHHBIC
CpeICTBa XpaHEHUs, Iepeiayyl U MpeACcTaBIeHUS HH(OOPMALIUH.

[Tomemenuss ansi  CaMOCTOSTENBHOW  pabOTBl  OOy4aromMXcs:  MEPCOHATbHBIE
kommbioTepsl ¢ makerom MS Office, Bbixogom B MHTEpHET M C JOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BATENBHYIO CPEy YHUBEPCUTETA.

VY4eOHble ayaUTOPUH IJI TPYNIOBBIX U WHIMBUAYAIbHBIX KOHCYJIbTAIMM, TEKYLIETO
KOHTPOJISL ¥ IPOMEKYTOUYHBIX KOHCYJIbTALUMI: JOCKA, MYJIbTUMEIUUHBIN IIPOEKTOP, IKPaH.

[Tomemenue st XpaHeHUsT H  OPOGUIAKTUYECKOTO OOCITYXHBaHHUS  y4eOHOTrO
000pYZI0BaHUS: CTEIUIAXKH IS XpaHEHHsI y4eOHO-METOAMYECKHII JOKYMEHTaIHH.

VYueOHast ayautopus Uid MpoBeAeHHs J1a00paTOPHBIX padOT: KOMIBIOTEPHBIM Kilacc:
nepcoHalibHbIe KommbloTepsl ¢ maketom MS Office, Beixomom B MHTEpHET U C JOCTYIIOM B
ANEKTPOHHYIO0 MHPOPMAITMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

Y4ueOHast ayaAuTopus JUIsl IPOBEIECHUS J1a00paTOPHBIX paboT: 1abopaTopusi METPOJIOTUN
U TEXHOJIOTMUECKUX H3MEPEHUM: TabOpaTOpHbIE YCTAHOBKHU IS BBIIOJHEHUS J1a00OpaTOPHBIX
pabort:

- nabopaTopHblii cTeH] «3Mepenue pacxoa razay;

- naboparopHbiii cteH «IloBepka Tepmomnapy;

- nabopatopHusiii creny «IloBepka npubopa Jduck-250, moromerpa 111-4540/1 u npuGopa
A-566;

- nabopatopusii creny «Mcnbitanue u nosepka KCII-3, BonpTmerpa 111-4540, npubopa
Huck-250»;

- nabopaTopHblii cTeH] «/3MepeHne ypoBHsI KHUIAKOCTEN»;

- 1abopaTopHbIi cTeH] «/3MepeHre ypoBHS ChIITYYHX MaTepUaioBy;

- nabopaTopHslii creH «lIpeobpazoBarenu napnenus Merpany;

- nabopatopHblii cTeHn «CTaTHUECKWe W JUHAMHUYECKHE XapaKTePUCTUKH OOBEKTa
yIPaBICHUS»

DJEeKTPOHHBIE TUIAKaThl MO Kypcy «OCHOBBI METPOJIOTHH M TEXHHYECKUE W3MEPECHUS»
(136), ximrou Ha 2 TIK.



ITpunoxxenuel

Y4eOHO-MeTOANYECKOE O0ecTeyeHHe CAMOCTOSITeIbHOI PadoThl 00y4arommXxcst
[To nucuunnune «MHpOpMaLIMOHHBIE TEXHOJIOTHH B METAJLUTYPrHUI» IPEIyCMOTPEHA ayIMTOpHAs U

BHEAYIUTOPHAs CAMOCTOSTEIbHAs pab0Ta 00yUYarOIIUXCS.
AyauTopHas CaMOCTOsTe/IbHAsE Pab0Ta CTYACHTOB MPEIIIONaraeT BhIMOJHCHNE U 3AIIUTY
n1abopaTopHEBIX paboT, pereHrne KOHTPOJILHBIX 3a/1ad.

Ilepeyennb Bomnpocsl k 3amure

J1a00pATOPHBIX padoT

1. UYto Takoe cTaTHuecKas XapaKTepUCTHKA O0BbEKTa yIpaBIeHus?
OKcrepuMeHTanbHOe | 2. Kakoii pexxuM cucTemMbl YIpaBIeHHS SBISETCS yCTaHOBUBIIEMCS?
onpeeIcHue 3. Onpenenenne ko3 duiienrta nepeaadn oobekTa?
CTaTHYECKOMI 4. Yem otnmuaercs kKod(pUIMEHT nepeaadn o0bekTa oT Ko3dduuuenra
XapaKTePUCTUKU ycusieHus?
o0beKTa ympaBineHust | 5. [Topsimok  ompeneneHusi SKCIEPUMEHTAIBHBIX TOYEK CTaTUYECKOH
XapaKTEPUCTHUKHU.
1. [Jarep  ompexaeneHue  JAMHAMHUYECKOM  XapaKTEPUCTUKU  OOBEKTa
DKCIepUMEHTAIILHOE
yIpaBIeHHUSL.
oTpesiesieHue
. 2. IlepeuncnuTh TUHAMHYECKHE ApAaMETPBl 00BEKTA YIIPABICHUS.
JTMHAMHYECKOMN
3. Jlarp onpenenenue Koo.
XapaKTePUCTHKH
4. Jlate onpexnenenue To.

00BeKTa aBJICHUS
yip 5. JlaTth onpeneneHue 13.

Yro Takoe nepexoaHbli npouecc?
Tumnbl nepexoJHbIX MPOLIECCOB B CUCTEME YIIPABICHU?

1
. 2
ITepexoaublii mponece
3. Ilepeuncnure mokasarennu KayecTBa MEPEXOIHBIX MPOLIECCOB.
4
S)

B CUCTCEMC YIIPABJICHUS .
B xakom PCKUMEC YIIPABJICHUA CHUMAIOT IICPEXOAHBIN npouecc?

Hazosure nHactpoeunsie mapametpsl [I1-perynsaropa.

IIpumep BapraHTOB MHAMBUAYAJIBHBIX 3aJaHUI
3aganue 1. Pacuet k03P PuIMeHTOB CTaTUUECKOM XapaKTEepUCTUKN 00BEKTa YIIPABIECHUS METOJIOM
HAaNMMEHBIINX KBAJAPATOB. Y(X) = a+bX - ypaBHEHNE JIMHUU PETPECCUN.

Cucrema ypaBHEHH 15 pacueTa Ko3(p(GUIUEHTOB YpaBHEHUS TUHUHU PErPECCUHU:

n n
ZYi =na+ bz Xi
i=1 i=1

n n n
2 YiX; =y X; + by Xi2
i-1 i-1 i-1
[TocTpouts rpaduk cTaTUueCKON XapaKTEPUCTHKH, T/I€ TOUKAMHU MTOKa3aTh SKCIIEPUMEHTATbHBIC
3HAYCHMSI, a TUHUEH — PaCUCTHYIO JIMHUIO PETPECCHUH.

3KCHepI/IMeHTaHBHI)Ie JaHHBbIC

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

3apanue 2. OnpeneneHue JTMHAMUYECKUX TapaMeTPOB 00bEKTA YIIPaBIEHUs 110 KPUBOM pa3roHa.
BapuanTel 3amanuii:

g 300
= 200 ~
Z 100
c
£ 0
@©
= 0 10 20 30 40 50 60 70
Bpewms, ¢
0,1
© 0,075
9
= 0,05
o
S 0,025 7
(&)
o 0
0 0,4 0,8 1,2 1,6 2 2,4
Bpewms, ¢
IIpumepvr mecmoswvix 3a0anuii
1. B xakux ciydasx IpUMEHSIOTCSI IUPOMETPHI?
a) PU U3MEPEHNUN BBICOKHX B) IIPU U3MEPEHUH TEMIIEPATYPbI IBUKYILIUXCS
TEeMIIEparyp; 00BEKTOB;
0) Ipu U3MEpPEHUH TEMIIEpaTyp HIKE I') KOrja Heo0X0AUMO 00eCeUnTh BBICOKYIO TOYHOCTb.

0°C;

2. Kakoit MeToJ1 u3MepeHHs JIEKUT B OCHOBE pabOThI TEPMONIAphl U TEPMOMETPA CONPOTUBIICHUS

a) KOHTaKTHBII;0) OECKOHTAKTHBII;B) KOCBEHHBIH.

3. Kak uaMeHstoTcs cBOMCTBa Mareprana TEpMOMETPA COMTPOTUBIIEHUS IPH U3MEHEHUH TEMIIepaTyphbl
a) U3MEHSETCs AIIEKTPUUYECKOE COITPOTHBIICHHE;
0) U3MeHseTCs IIIOTHOCTD;
B) M3MEHSETCS JJIMHA POBOHUKA.

4. Kak u3aMeHseTcsi COPOTUBIICHUE Y MOTYITPOBOAHUKOBBIX TEPMOMETPOB COIIPOTUBIICHUS ITPH
YBEJIMUEHUU TEMIIEpaTyphbl
a) yBEeIMUMBaeTCs;0) YMEHbIIACTCS;B) HE U3MEHSETCS.

5. OCHOBHOM 3aKOH, KOTOPBIH JISKUT B OCHOBE pabOThI TepMoOIIapkl a) 3akoH [1nanka;0) 3akon ToMcoHa;B)
3aKoH llenbThe.

6. CkoJsbKo criaeB ObIBaeT y TepMONaphbl
a) 1;0) 2;B) 3;r) 3aBUCUT OT YCIIOBUI U3MEPEHHUS.

7. Kakue ciau TepMonapbl HOMENIAIOTCS B U3MEPUTEIBHYIO Cpefly a) pabouue;0) X0JI0AHbIE;B) TOPSUHE;T)
cBOOOIHBIE.

8. Jlust yero BBOAST MOIPABKY HA TEMIIEPATYPY XOJIOJHBIX CIIaeB, YTOOBI a) TEMIIEPATypa XOJIOIHBIX
craeB ObLIa HOJIB; 0) TeMIepaTypa XOJIOAHbBIX CHaeB ObLIa paBHA TEMIIEPATypE TOPSUUX CIIaeB.

9. Kakoiif MeToJ1 u3MepeHus JIEKHUT B OCHOBE pabOThI MUPOMETPOB

a) KOHTaKTHbIM;  0) OECKOHTAKTHBIN;  B) IPSIMOM.



[Ipunoxenue 2

OueHoYHbIE CpPeICTBA /ISl IPOBe/IeHUs POMEKYTOUYHOI aTTecTalnuu
a) [lmanupyembie pe3yjbTAThl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS MPOMEKYTOUHON ATTeCTAlUM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE Cpe€acTBa

IK-1Cnoco0HOCTbI0 K aHAJTU3Y U CHHTE3Y

3HaTh

- OCHOBHBIE METOJUKHA IIOMCKA H
UCTOYHUKU HaYy4YHOU HH(pOpMaluy;

- METOMKHAaHAIN3au CUHTE3a
UHPOPMALIUU U3  Pa3IMYHBIX HCTOYHHUKOB U
npejcTaBieHus ee B TpeOyeMoM (opmaTte ¢
UCIIOJIb30BaHUEM HH(OPMAIIMOHHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH;

- pas3JIn4yHble CHOCOOBITPEICTABICHUS
UHpOpMaLIUUC HCII0JIb30BaHUEM
MH(OPMALIMOHHBIX,  KOMIIBIOTEPHBIX U
CETEBBIX TEXHOJIOTUH.

Hepeuenb meopemuuecCKux 60npocoe6 K IK3ameny:

1. N3meputenbHble HHPOPMALIMOHHBIE CUCTEMBI

2. Crioco6s1 ipesicTaBiieHus: HHGOpMaIH

3. KommbroTepHbIe TEXHOJIOTHH, UCIIOIb3yEeMBbIC TIPU TTOUCKE HHPOPMALTUU

4. HHdopManroHHbIe TEXHOJIOTHH, UCIIOIb3YEMble MPU MOUCKE UH(pOpMAIU

5. Metoauku noucka u 00paboTky HH(POPMALIMU U3  PA3JIUYHBIX HICTOYHHUKOB

6. [IpencraBnenue nnpopmanuu B Tpedyemom dopmare

7. AHanu3 uHpopMaluu U3 pa3InYHbIX HCTOUHUKOB

8. CereBble TEXHOJOTUU MpU cOope nHpopmau

9. TexHOJIOTHYECKUEe U3MEPEHHUS B 30HE HIDKHETO CTPOSHHSI arJIoOMepaliOHHOM
MalluHbI

10.  TexHuYeckue cpeacTBa IJIsl H3MEPEHHS MTAPaMETPOB TEXHOJIOTHIECKOTO MpoIecca
11. Bunbl ctanaapTos.

12. HopmaTuBHBIE TOKYMEHTHI

13.  T'ocynapcTBeHHBIE U OTpacieBbIe CTAaHAAPTHI Ui pa3padboTku npoekta no 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 YIIpaBIEHH MO0 KPUBON pa3roHa.
20.  TunoBble nuHAMUYecKHe 3BeHbs. CTaTHUECKHE W NWHAMHYECKHE XapaKTCPUCTHUKH

THUIIOBBIX COCAUHEHUN 2JIEMEHTOB.

21.

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

perynaropsl, QopMupyromme 53Th 3akoHbl. OmpeneneHUe HACTPOCUHBIX MapaMeTpoB
THUIOBBIX PETYJIATOPOB.

22.
23.

[TokazaTenu kayecTBa peryJIUupOBaAHUA.
Cuctema aBromatudeckoro perynupoBanus (CAP). KonTyp perynmupoBanus.




CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

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

25.  HcnonpzoBanne OBM s GopMupoBaHUs pa3iMYHBIX 3aKOHOB PErYIMPOBAHUS.
[TpoMbllIIEHHBIE KOHTPOJLIEPHI U yripasistone JBM.

26. ®ynkiuu 1 HazHaueHue ACY TII.

27. [TpoGnembl ynpaBieHUs TETIOIHEPTeTUYECKUMHU MPOILIECCAMHU.
28.  IlpuHIMOBI ONTHMAJIFHOTO IUTAHUPOBAHUS U YIIPABJICHHUS.
29. [Tpumenenue MH(POPMALMOHHBIX u BBIUMCIIUTEIbHBIX cerei JUIst

COBEPILIECHCTBOBAHUS METAJUTYPIHUSCKUX TEXHOJIOTUH M YIPABJICHUS TEIUIOTEXHUYCCKUMHU
00BEKTaAMHU.

30. @OyHKIMOHAIBHBIE CXEMbl aBTOMATH3alM1 TETIJIOBBIX MPOLIECCOB.

31.  Cmpykmypa coépemennol cucmembvl YNPAGIEHUs NPOU3IBOOCMEOM.  YPOBHU
CMPYKMYpbl, OCHOBHbBLE 8bINONIHACMbLE PYHKYUU

32. VYposenv nonyuenus ungopmayuu 06 obvexkme, cocmas yposHs, NpocpamMmuvle U
mexHuuecKue cpeocmea ypoeHs.

33. Vposenv ynpasnenus. Hngopmayuonnvie ceéazu ypoeus ¢ Opyeumu YpOGHAMU
uepapxuu.

34. Yposenv oucnemuepuszayuu npoyecca ynpasnenus. 3aoauu ypoeus. Cmpykmypa
NPOCPAMMHBIX CPEOCNE YPOGHSL.

35.  IlporpamMMHBIE CpEICTBAa aBTOMATH3UPOBAHHOW OOPaOOTKM W  OTOOpaKEHHS
[IapaMeTpPOB TEXHOJIOTMYECKOI0 IIPOLECCA, COCTAB U CTPYKTYpa CPEICTB.

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

37.  IlporpamMMHBIE CpeICTBa aBTOMAaTH3WPOBAHHOTO cOopa M rmepenadyd WHPOpPMaIUH,
CETH IIepeaYuu IaHHBIX.

38.  HMudopmannoHHbIE TEXHOJIOTHHA OOBEAMHEHUS (CBSI3BIBAHUS) MCTOYHUKOB JAHHBIX,
elMHOe NH(POPMALMOHHOE IPOCTPAHCTBO.

39.  Meroapl CBS3BIBaHHA M TepeAadydl ITaHHBIX Ha YPOBHE OIEPAIMOHHBIX CHCTEM.
CepBepa nepeiauul 1aHHBIX.

40.  Ha3HaueHWe W CTPYKTypa aBTOMATH3MPOBAHHOTO TEXHOJIOTHYECKOTO KOMILIEKCA.
DNEMEHTBI CTPYKTYpBhl, HA3HAYEHUE U COCTAB.

41.  Merponoruueckue xapakrepucTuku. Hemerposiornueckue xapakTepucTUKU

42.  CTpyKTypHBIE CXEMbI U CBOMCTBA CPE/ICTB U3MEPEHUS

43. O6paboTka pe3yabTaTOB U3MEPECHHUSI




CTpyKTypHBIi

JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OueHouHblE CpeaCcTBa
KOMITETECHIIMU
44, W3mepenue HeaneKTpruueckux BennynH. Kinaccupukanus
45.  H3mepeHue Temmeparypbl TEPMOMETPAMHU COIPOTHBIIECHUS (IIPEIesbl W3MEpeHus,
rpagyupoBKn). TpeGoBaHUs, IPEaBIBIIEMbIC K MaTEpUATY
46.  IlpeoOpa3zoBaTenu HEIIEKTPUUYECKMX BEJIMYMH. MeTaulndeckue TEepMOMETPbI
COIPOTUBIICHUS
47.  llpeoOpa3zoBaTenu HE NEKTPUUECKHX BeIMUYuH. [101ynpoBOJHUKOBBIE TEPMOMETPHI
COIPOTUBIICHUS
48.  IlpeoGpa3oBaTenu HERJICKTPUYECKHUX BEJIMYMH. TepmoanexkTpuueckue
npeoOpaszoBarenu
49.  CrannapTHble TepMOAJIEKTpUUYECKHE IpeoOpa3oBarenn (Ipenesibl H3MEepeHus,
rpagyupoBKH, MaTepHall JJIEKTPOJIOB)
50.  CnocoObl HCKIIOYEHHS BIMSHHUS TEMIIEpaTypbl CBOOOJHBIX KOHIIOB TEpMOIIap.
TpeboBanusl, MpeAbsBIsSEMbIE K MaTepralaM, TEpMOIIap
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.

- MCII0JIb30BAaTh PA3JIMYHBIE HCTOUYHUKHU
1A IIOATrOTOBKH O630pOB U  OT4YECTOB,
0OpMIIATh HAYYHO-TEXHUYECKHE OTYETHl B
COOTBETCTBUU C TPeOOBaHUSAMU,

- 000011aTh UHPOPMALIUIO u3
pPa3MUYHBIX HMCTOYHHUKOB JJISi IOJATOTOBKH
0030poB o 3aTaHHOM TEMaTHUKe,

0pOpMIIATh HAYYHO-TEXHUYECKHE OTYETHI C
HCIIOJIb30BAaHUEM TOTOBBIX IIAOJIOHOB U
MaKeTOB;

- aHAIM3UpPOBaTh  HMH(pOpPMALUIO U3
pa3IMYHbIX HCTOYHUKOB JJIsi TOJATOTOBKHU
0030pOB 1O 33JaHHON TEMATUKE, ONPEEIISATh

CTPYKTYPY u opopMIIATH
HAay4YHO-TEXHUYECKUE OTUETHI.

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

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

Ilo npuynnam
NosIBJICHHUS

o xapakTepy Mo ¢popme

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

MHorokpaTtHble HepaBHOTOYHbIE N36bITOYHbIE BeckoHTaKTHble

P TexHuyeckue | |(uccneposartensckue)
OpHokpaTHble PaBHOTO4YHbIE Heobxoanmble KOHTaKTHble

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 IK3AMeHda.

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

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

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

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

S. [TpennoXUTh KOMIUIEKC TEXHHYECKUX CPEACTB JJISl peald3alli THIIOBOTO KOHTYypa
PETYIUPOBaHUS TEMIIEPATYPhI

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

7. [TpennoXuTh KOMIUIEKC TEXHHYECKHX CPEICTB IS peali3allid TUIIOBOTO KOHTYpa
PEryaMpOBaHUs pacxoia

8. ITpensiokuTh KOMIIJIEKC TEXHUYECKUX CPEJCTB JJIsl peajau3alMd TUIIOBOTO 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 (YHKLIIMOHAJIBHYIO CXEMbl aBTOMATH3aL[M1 TUIIOBOT'O
KOHTYypa YpOBHs MeTajia B Kpuctauinzatope MHJI3.

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

Bnaners

- HaBBIKaMH pabOTHI B TTAKETaX
NPUKJIaTHBIX TPOTPAMM JIJIsl O(OPMIICHHUS
TEKCTOBOW MH(OpMAIH;

- HaBbIKaMH pa6OTBI C COBPCMCHHBIMHA

MPOrpaMMHBIMU CpeICTBaMU JUIs
ogopmIleHus! TEKCTOBOI nH(pOpMauy,
- MeToJaMH1 U CpelICTBaMU

NPEACTaBICHUSITEKCTOBOM  MH(MOpMamu

C

HCITOJIb30BAHUEM COBPEMCHHBIX TEXHOJIOTHH.

Ilpumepvinpakmuueckux 3a0anui.
3amanme 1.
1. OTkpbITh TEKCTOBBIH NTOKyMeHT Word ¥ BH3yallbHO O3HAKOMHTBHCS C BHIIOM, 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 — Kuwxnas; Hymepayus cmpanuy — CHU3Y 1O UEHTPY.
[Mapamerpsr tekcra: [llpugpm — TimesNewRoman, Paswep — 14, Ilepsas cmpoxka —
omcmyn — 1 cM, Buipasnusanue — 1o mupune, Meowcoycmpounvii — 1,5 ctpoku, 6e3
MHTEPBAJIOB JI0 U Iociie ab3aria.
3. IlpuBectu B MOpsI0K coepkaHUe JOKYMEHTA 0 CTPYKTYype:
— BBenenue
— OcHOBHas 4acThb
— BriBogBI
[TepBbIii AKCT cenate TUTYJIBHBIM U O(OPMHUTD €0 C UCTIOIb30BAHUEM KapTHHKH.
5. Bropoii 1ucT 0cBOOOIUTH 1O/ cojiepkaHue (OTJIaBlIeHHE) U MpoAesaTh padoTy s
€ro aBTOMaTH4ECKOI0 CO3JaHMsl.
6. BcraBuTh HOBYIO HyMEpaluio CTPaHHWIl C TapaMeTpaMu:
nocepeauHe, 6e3 HoMepa Ha TUTYJIbHOM JIUCTE
7. CoxpaHHUTb JOKYMEHT 0]l HOBBIM Ha3BaHUEM.
3ananme 2. B pamkax 3amanus uzyuuth marepuan cratbu «PDF 8 WORD (DOCX): 10
CIocoO0B KOHBEPTHPOBAHUSA!».
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 TPEOOBAHUSAMMU:

e

Buuzy crpanunsl,



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 Tekcra: [lpugpm —
TimesNewRoman, Pazmep — 14, Ilepsas cmpoka — otctyn 1,25 cM, Buipasnusarie — 110
mmpune, Mescoycmpounuviii — 1 cTpokH, 6€3 HHTEPBAJIOB 10 U Tocie ad3ara.

— Otcnenute U yaaauTe TUIIHUE TPOOEIbI, 3HaKU Ta0ynsuuu u ad3ama!

3apnanue 3. CozparpaokymeHTMicrosoftExcel. MaccuB sKCEpUMEHTATBHBIX JaHHBIX
BHECTH B DJICKTPOHHYIO TAaOJHILy. BEIUUCIUTE CyMMY 1O Ka)X/I0My MapaMeTpy. Berauciuts
cpenHee 3Ha4YeHHE Kaxkaoro napamerpa. [loctpouts auarpamMmy u rpaduk 3aBUCUMOCTHU
ATHX JaHHBIX. JIereH Iy pactoIoXKHUTh MO OChI0 adcIuce.

Ilpumepuvl npakmuueckux 3a0au K IK3AMeEHY .

3aoaua 1. Ucnone3ys 'OCT 21.208-2013 parp pacmu@poBKy CIEAYIOLUIUM YCIOBHBIM

0003HaYEHUSIM CpC€aACTB aBTOMATU3alluu:

@

3aoaua 2. Wcnonwszys I'OCT 21.408-2013 cocTtaBuTh NEpedeHb OCHOBHBIX pabOuuX
yeprexeit npoekta no ACY TII.

3aoaua 3. Vicnons3yst [OCT 21.208-2013 nosicHUTh 00b€M TEXHUYECKUX CPEJICTB Ha
IPEIJIOKEHHOM CXEME aBTOMATU3AINH:

@
”Q




CTpyKTypHBIi
3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OneHoyHbIe CpeaCTBa
KOMITETCHIIUH
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3aoaua 4. Vicnons3yst [OCT 21.208-2013 nosicHUTh 00bEM TEXHUYECKUX CPEJICTB HA
IPEITIOKEHHON CXeMe aBTOMATH3aIHH:




CTpyKTypHBIi
3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OneHoyHbIe CpeaCTBa
KOMITETCHIIUH

—_————————u

a0z 1§

Ay 2507
r2 } & popryans

Pezyrupymwu v
KOHMPOAAER

Cmaruus
Buzyaauzauuy

Hlapamemp Temnepamypa




0) Ilopsinok nmpoBeaeHNsi MPOMEKYTOYHOM ATTECTALMH, NOKA3aTeJH M KPUTEPHH OLICHUBAHMSA:

[TpomexxyTouHast aTTecTanus no auciumirnae «MHGopMannoHHbIe TEXHOIOTHH B METAJLTYPTHI»
BKJIFOYACT TEOPETUICCKUE BOMIPOCHI, TO3BOJISAIOIINE OIIEHUTh YPOBEHb YCBOCHHUS OO YUAIOIIIUMHUCS 3HAHUIHA,
U IIPAKTUYCCKUC 3aJlaHUs, BBIABIAIOIIUC CTCIICHD C(I)OpMI/IpOBaHHOCTI/I yMeHI/If/’I u BHa[[eHI/If/'I, IMPpOBOAUTCA B
dbopMe FK3aMeHa.

DKk3aMeH IMPOBOAUTCA B YCTHOﬁ (bopMe I10 TCOPETUYCCKHUM BOIIpOCaAM U IMPAKTUYCCKUM 3aJaHUAM.

IlToxazamenu u Kpumepuu oyeHueanusa IK3amena:

— Ha OIICHKY «om.auyHo» (5 6ayuIoB) — 00Y4aIOMIMICS JOIDKEH MOJTHO PAacKPBITh COJepIKaHHE
Mmarepuasa B 00beMe porpaMMbl AUCIHUILIMHBL, YETKO M MIPABUIILHO JaTh ONPEACIICHHUS, IPUBECTH
JI0Ka3aTeIbCTBA HA OCHOBE MaTEMATUYECKHUX M JIOTHUECKUX BBIKJIAJIOK, TIOKA3aTh HABBIKU
HCCIIEIOBATEIbCKON AeATeNbHOCTH. OTBET JOJDKEH OBITH CAMOCTOSITENBHBIHN, IPH OTBETE MCIIOJIb30BaHbBI
3HaHUS, IPUOOPETEHHBIE paHee;

— Ha OLICHKY «xopouon(4 6amia) — 00ydaromuiics 10HKeH paCKphITh COIepKaHUE MaTepHralia B
O6T)€M€ mporpaMMmbl JUCHOUIIJIMHBI, B OCHOBHOM IIPaBUJIbHO AaTb OCHOBHBLIC OIMPCACIICHUA U ITOHATHA
npeameTa. HpI/I OTBCTC JOMMYHICHBI HCTOYHOCTHU, HAPYHICHA IMMOCJICA0OBATCIbHOCTD U3JIOKCHHA, JOIMYIICHBI
H€6OJII)IHI/IG HCTOYHOCTHU ITPU BBIBOJAX U UCIIOJIB30BAHUN TCPMUHOB, IIPAKTUYCCKHUEC HABBIKU HeTBépIILIC;

— Ha OIEHKY «y0osremgopumenvroy (3 6ama) — 00ydaromuics J0KEeH YCBOUTh OCHOBHOE
conepxkanue matepuaina. [Ipu orBeTe onpeaesenust 1 MOHITHS JaHbl HEYETKO, TOMYIIEHBI OIUOKH MpU
MIPOMEKYTOUHBIX MATEMAaTHYECKUX BBIKJIAJKaX B BBIBOJIAX, IPAKTUYCCKHE HABBIKH CIIA0bIC;

— Ha OLICHKY «Heyoosnemeopumenvroy (2 6amia) — o0yqarouuics 1eMOHCTPUPYET 3HAHUS HE OoJiee
20% TeopeTU4ecKoro MaTepuaa, JOIMyCKaeT CYIIECTBCHHBIC OTMOKHU, HE MOXKET TI0Ka3aTh
MHTEJJIEKTyallbHbIE HABBIKU PELIeHUs MPOCTHIX 3a/1a4. [Ipu oTBeTe nomyieHsl rpyobie OMMOKY B
oTpeieNIeHUsX, J0Ka3aTeIbCTBA TEOPEM HE MPOBENICHO, HE JaHbl OTBETHI HA JOTMOJHUTEIbHBIEC BOIPOCHI
npenojaBaTes, OTCYyTCTBYIOT HABBIKH HCCIIEI0BATEIbCKON NESTENbHOCTH;

— Ha OLIEHKY «Heyoosnemsopumenvro» (1 0ania) — He MOXKeT oKa3aTh 3HaHUS Ha ypOBHE
BOCIIPOU3BEICHUSI U 00bSICHEHHs HH(OpPMAIIUK, HE MOXKET MOKa3aTh HHTEJUIEKTyaJbHbIe HABBIKU
peleHust MPOCTHIX 33a]]a4, OCHOBHOE CoJiepyKaHue y4eOHOro MaTepualia HepacKphITo.



[Tpunoxenue 3
MeToanyeckue yKa3aHus M0 BHINOJHEHUIO KOHTPOJIbHOM padoThl MO IMCUMILINHE
«MHpopManOHHBIE TEXHOJIOTHH B METAJLTYPrUmD)

1. OO01mue cBeneHus

KonTponbHas paboTa BBITOIHAETCS CTYACHTOM CaMOCTOSITEIIBHO M CIAETCSI IO Hayayia CECCHH.
I'oToByto paboTy HafoO cAaTh MpenoaBaTelio Ha MPOBEPKY (Ha 00pa30BaTEIbHBIN MTOPTaN), y3HAThH
PE3yNbTaThI TPOBEPKU U TPU HEOOXOUMOCTH UCTIPABUTh 3aMedaHus. Pabota OyeT 3aureHa TOJIbKO
MocJie yCTpaHEHUs 3aMeYaHui.

Texcm KOHMPONbHOU PAOOMbL OOINCEH COOEPHCAMD.

— TuTynbpHBIN JIUCT, BBIMOJHEHHBIN 110 3a1anHol dopme ([Ipunoxenne A).

- Conepxanue.

- Samanue 1.

- 3amanue 2.

- 3amanue 3.

- 3annue 4.

— Cnucox UCOIb30BAaHHBIX HCTOYHHUKOB.

2. Teopernueckoe BBeICHHE

3aoanue Nel. Pacuem korgppuyuenmoe cmamuueckoi xapaKmepucmuku oovekma
YRPAGIEHUA MEMOOOM HAUMEHbUIUX K6AOPAM 08

MeToa HauMEeHBITNX KBaJpaTOB

J1Jis1 MaTeMaTHYECKOTO OMMMUCAHMS CTATHYECKUX IKCIIEPUMEHTAILHBIX XapaKTEPUCTHK
TEXHOJIOTUIECKOTO MPOLECCa UCTIONB3YIOTCS YPaBHEHUS, ITOJTyYSHHBIE METOJJOM MaTeMaTHIECKON
CTaTUCTUKH TSl ToTydeHus 3aBucumoctu Y = f(X). DTy 3aBucuMOCTh Haubosee npocTo u yao0Ho
BBIPA3UTh C UCTIOIB30BAHUEM MHOTOUJICHA BHJIA!

Y(X)=ap +a; - X+a, - X2 +....+a, - X" 1)

Tak KaKk cTaTHYecKasi XapaKTepUCTHKa HeTMHEWHas!, TO JUIS TTOyYeHHs yPaBHEHUS CTaTUIECKOM
XapaKTepUCTUKH UCTIOJIB3YETCsl TOJIMHOM YETBEPTOM CTENeHU BUaA:

Y(X)=ag +a;-X+a,-X?+az-X> +a, - X* @)

Koadduunents! nonuHoma (2) onpenenstoTcs U3 pelieHns CUCTEMbl ypaBHEHUH, TOJIy4YEHHBIX C
MCTIOJIH30BAaHNEM METO/Ia HANMEHBIITNX KBAJPaTOB:
SY=N-a,+a;-YX+a, -3 X*+az -3 X*+a, > X*
SXY=a, Y X+a,- XX +a, - IX3+a; Y X +a, -3 X°
XY =a,- Y X?+a,- Y X3 +a, I X*+a; -2 X% +a, - Y XE
YX3Y=a,-YX3+a,- Y X +a, - YX°+a; -3 X0 +a, - I X’
XYW =ay Y X +a; - Y X°+a, Y X0 ray Y XBra, TX8

@)

Pacuer k03¢ (HUIIMEHTOB ypaBHEHHS CTATHICCKON XapaKTEPUCTHKH METOJI0M HAMMEHBIITNX
KBaJIpaTOB MPUBEJICH B TAOIUIIE HIDKE.

Pemenne cuctemMpl ypaBHEHUH OCYIIECTBISAETCS MeTo oM Kpamepa 1 3akiiiouaeTcs B
omnpeaeneHuu K03 PUIHEHTOB TOTUHOMA (2) C TOMOIIBIO ONPEAEIUTENCH, COCTABIEHHBIX TI0 CUCTEME
ypaBHenuii (3). Jlanasie 6epyTces U3 TabIUIBI (CyMMa IO CTOI0IaM)



Yy X x* x® x* N Y X2 x® x* N X Y x® x4
Xy x2 x3 x* x° X XY X3 x* x° X XZ Xy x* x°
Ao =| X2y x3 x* x5 xS A, =| X2 X%y x* x® Xx°® A, =] X2 X% X2y X% X©
x3y x* x5 x® X7 x® x3y x5 x8& X7 x® x* x3¥y x® X7
x4y x5 x® x7 x® X4 X*y x® x7 x® x4 x® x*y x' x®
N X x® oy x N X X2 X3y N X X2 x® x*
X X2 X3 XY x® X2 3 X4 Xy X x2 x® x* x°
Ay =| X2 X* X* X’y X° A =] X2 X® X4 X5 X2y Ay =| X2 x® x* x® x°
X3 x* x* x%v X’ X3 X4 X5 X6 X3y x3 X4 X5 X8 X7
X4 X5 X6 x4y XP X* x5 x% x7 Xx*y x4 x5 x5 x7 x®
KoaddurnmenTsr mommaoma (2): ao =%; a, =%; a, =AXZ; a, =%; a, :%"_

Koagppuyuenmor ypasnerusi:

:ﬁ Y Az Ay

A
a =123543, a,; =—-=-13503 a, =—2=565069 a;=—>=-56374 a,=—+=170227
0 A 3 1 A 5 2 A 5 3 A 3 4 A

Ypasnenue cmamuuecrkou xapakmepucmuxu 6yoem umems c1edyrouuti 6Uo.
Y(X) =123543-13503- X +565069- X? -56374- X3 +170227- X*
Tonyuennas cmamuueckas Xapakmepucmuka npuseoena Ha pucyHke:

1275,0
"L\\
1270,0 <
3]
o
=
S 12650 AN
cC
=
(]
'—
1260,0 7
1255,0

0,500 0,600 0,700 0,800 0,900 1,000 1,100 1,200 1,300
KoadbdmuneHT pacxopa Bosgyxa

‘ ® Jkcn. Toukn  —— JlnHnsa perpeccm‘

PucyHOK — Cmamuueckas xapakmepucmuxka

3aoanue Ne2.Onpeoenenue Ounamuyeckux napamempos 00veKma ynpaeieHus no Kpueoi
paszcona

JlnHamMuueckoi XapakTepUCTUKON 00BEKTa PEeryIHpOBaHUS HA3bIBACTCS 3aBUCUMOCTh H3MEHEHHS
BO BPEMEHH BBIXOJTHOW BEIMYMHBI Y 00BEKTA B IEPEXOTHOM pexkume. [Ipu a3ToM mpesmnonaraercs, 9To
HEYCTaHOBUBIIHICS (MIEPEXOIHBIIN) PEKUM BBI3BaH OJTHOKPATHBIM CTYIEHYATHIM CKAauKOOOpa3HBIM
SJIMHIYHBIM BO3MYIIICHUEM BXOTHOW BEITUMYHHBI (PETYIMPYIOIIUM BO3JICHCTBHEM MU BHEIITHUM
BO3MYyIlleHHEM). JInHaMHUUYecKast XapaKTepUCTHKa 00BEKTa TaKKe Ha3bIBACTCS KPUBOU Pa3roHa U SBISETCS
BPEMEHHON XapaKTePUCTUKON 00BEKTa.

KpuBas pasrona o0beKTa MOXKET OBITh MOJTy4eHa IKCIIEPUMEHTATBHBIM ITyTEM, HIIM PACCUMTAHA
aQHAJIUTUYECKHU.



[Tpu skciepuMeHTanbHOM crI0cOo0€ MOTY4YEHUs! KPUBOH pa3roHa peryasTop OTKII0YaeTcs OT
00BEKTa PEryJIMPOBAHUS, a HA BXOJ 00BEKTA BPYUHYIO BHOCUTCS €IMHUYHOE CTYIIEHYATOE BO3ICHCTBHUE.

y

Pucynoxl — Ilepexoonas xapakmepucmuka oovekma
Hunamuueckue xapakmepucmuku 00vexma:

Tsan— BPEMS 3al1a3/IbIBaHMs], XapaKTEPU3yeT 3alla3/IbIBaHIE U3MEHEHUS PETYJIUPYEMOro napamMmerpa
IIPY BO3HUKHOBEHHUH PETYJIUPYIOLIEr0 BO3ACHCTBYS MM BO3MYLIEHUS. Y BEIMUECHUE Tsay 3aTPYAHSIET
paboTy peryasTopa, yXyIIaeT yCTOHYNBOCTb.

Tos — MOCTOSIHHASI BpEMEHH 00BEKTA, MEpa HHEPTHOCTH 00BEKTA, ueM 0oJblie T, TEM MEAJICHHEE
M3MEHSETCS PETYIMPYEMBIi TapaMeTp, TeM Jierde paboTarhk peryiiaropy.

Kos — K03 hunmeHT nepenaun o0beKTa, HOKa3bIBACT, KK H3MEHSIETCs mapaMeTp X Py U3MEHEHUH
perynupytoiero Bozaeiictust Y. Uem Gounblie Ko TeM 00BEKT 4yBCTBUTEIbHEE K BO3/ICHCTBUAM. Kog = &

AX
1lo nepexoonomy npoyeccy, uzobpasiceHnomy Ha epaguke, onpedensiem XapaKmepucmuKu

obvexma:

120000
7 T
=
-1

115000 L
= 4 ———— KpHBaf pacxola
NE 110000
= // ————— KacaTenpHasd
2 105000 P
2 k
= o
& 100000
g
g 95000 /
= //

20000 ,

85000

_.-/
80000 T
3 ] 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63
Bpems, cek.
+— T Te

Pucynok2 — I'paghux onsa onpedenenus ounamuieckux napamempos 00vexma ynpaeieHus

Kosgppuyuenm nepedauu obvexkma K,; naxooum no gpopmyne:
AY

Kog = — 1
00 AX' ( )
rae AX — U3MeHEeHNEe BXOJHOM BEJIMYHHEL

AY — u3MeHeHHe BBIXOJHOM BEIWYMHEL.

AY _ 120000-80000 _ 40000
kg = — = = = 2000 m3/%x00a UM
AX 60—40 20

ITo rpaduky Ha pucyHke 1 onpezensemM BpeMs 3arma3abIBaHUS Ts,; U TOCTOSHHYIO BpeMeHH T op.
Taan = & CEK.




Tos = 32 cex.

3.

BapuanTsl 3a1aHnii KOHTPOJIBHOU PaObOTHI

3adanue 1. Cmamuueckas xapakxmepucmuka o0vexma ynpaeieHus

Paccumnrath KOS(i)(bI/IHI/IeHTBI TCOpeTquCKOﬁ JIMHUHU PpErpe€CCU METOAOM HAUMCHBIIINX KBaApPaToOB.

Vpaesnenue nunuu pezpeccuu umeem 6uo:
h"(x)=ax® +bx+c.
BKCHepI/IMeHTaHLHHe JAaHHBIC 110 BapHaHTaM IIPUBCJACHLI B Ta6fH/IHe.

X; 3navenus Y; = y(xi)
Bapuaum 1| Bapuanm 2| Bapuanm 3 | Bapuanm 4| Bapuanm 5| Bapuanm 6
1 2,05 2,09 2,02 1,99 2,23 2,07
2 1,94 2,05 1,98 2,03 2,29 2,17
3 1,92 2,19 1,67 2,20 2,27 2,21
4 1,87 2,18 1,65 2,39 2,62 2,31
5 1,77 2,17 1,57 2,19 2,72 2,10
6 1,88 2,27 1,42 2,61 2,82 2,09
7 1,71 2,58 1,37 2,35 3,13 2,12
8 1,60 2,73 1,07 2,60 3,49 1,63
9 1,56 2,82 0,85 2,55 3,82 1,78
10 1,40 3,04 0,48 2,49 3,95 1,52
11 1,50 3,03 0,35 2,50 4,22 1,16
12 1,26 3,15 -0,30 2,52 4,48 1,07
13 0,99 3,62 -0,61 2,44 5,06 0,85
14 0,97 3,85 -1,20 2,35 5,50 0,56
15 0,91 4,19 -1,39 2,26 5,68 0,10
16 0,71 4,45 -1,76 2,19 6,19 -0,25
17 0,43 4,89 -2,28 2,24 6,42 -0,65
18 0,54 5,06 -2,81 2,34 7,04 -1,06
19 0,19 5,63 -3,57 1,96 7,57 -1,66
20 0,01 5,91 -4,06 2,19 8,10 -2,01
X; 3uavenus Y; = Y(Xi)
Bapuanm 7| Bapuanm 8| Bapuanm 9| Bapuanwm 10 | Bapuaumll| Bapuanml?2

1 2,18 -0,10 -0,16 2,09 2,15 0,10
2 2,43 -0,21 0,01 2,31 2,41 -0,01
3 2,40 0,01 0,10 2,72 2,58 -0,19
4 2,43 0,05 0,16 2,77 2,84 -0,11
5 2,65 -0,13 0,05 2,78 3,28 -0,31
6 2,75 -0,23 0,35 2,97 3,46 -0,78
7 2,67 -0,21 0,19 3,00 4,02 -0,64
8 2,66 -0,43 0,50 3,51 4,11 -0,85
9 2,63 -0,57 0,74 3,43 4,61 -1,18
10 2,75 -0,44 1,03 3,58 5,03 -1,39
11 2,41 -0,44 1,06 3,58 5,34 -1,79
12 2,24 -0,83 1,49 3,51 5,86 -2,02
13 2,12 -0,78 1,79 3,82 6,33 -2,48
14 1,74 -0,81 2,03 3,90 6,81 -2,93
15 1,57 -1,06 2,22 3,77 7,21 -3,26
16 1,17 -1,41 2,50 3,81 7,67 -3,91
17 0,96 -1,40 2,88 4,00 8,23 -4,41
18 0,63 -1,70 3,21 3,97 8,68 -4,91
19 0,25 -1,96 3,63 4,08 9,35 -5,30
20 -0,01 -1,91 3,90 4,08 9,93 -6,00




Y(Xi )

X;| Bnavenusn Y; =

Bapuanm 13 Bapuanm 14 Bapuanml5 | Bapuanm 16 | Bapuanm 17 | Bapuanm 18
1 0,17 0,80 0,04 0,08 -0,02 0,14
2 0,07 0,29 0,47 0,14 0,44 0,23
3 0,17 0,52 0,78 0,37 0,51 0,44
4 0,05 0,77 1,01 0,36 0,67 0,54
5 0,12 0,93 1,19 0,44 0,69 0,72
6 0,00 1,20 1,60 0,48 1,04 0,76
7 0,01 1,20 1,93 0,27 1,14 0,37
8 -0,05 1,35 2,22 0,39 1,37 0,64
9 -0,21 1,39 2,50 0,50 1,77 0,57
10 -0,50 1,48 3,01 0,48 2,00 0,44
11 -0,50 1,52 3,22 0,69 2,12 0,41
12 -0,86 1,71 3,71 0,50 2,47 0,30
13 -1,24 1,72 4,23 0,31 2,90 -0,01
14 -1,47 1,87 4,78 0,37 3,50 -0,03
15 -1,79 1,86 5,27 0,43 3,99 -0,47
16 -2,25 1,89 5,75 0,33 4,06 -0,68
17 -2,55 2,04 6,16 0,31 4,54 -0,93
18 -3,18 1,73 6,76 0,09 4,99 -1,28
19 -3,60 2,04 7,30 0,08 5,36 -1,53
20 -3,93 2,03 8,00 0,03 5,99 -1,93
X; Buavenusn Y, = y(Xi)

Bapuanm 19 Bapuanm 20 | Bapuawm2l| Bapuanm 22|  Bapuaum 23 Bapuanm 24
1 -1,86 -1,65 -1,89 -1,84 -1,92 -1,90
2 -1,95 -2,00 -2,07 -1,98 -1,60 -1,80
3 -2,12 -1,87 -2,30 -1,72 -1,57 -1,82
4 -2,06 -1,89 -2,26 -1,58 -1,41 -1,86
5 -2,15 -1,75 -2,34 -1,59 -1,36 -1,83
6 -2,00 -1,59 -2,66 -1,59 -0,97 -2,02
7 -2,12 -1,44 -2,88 -1,58 -0,59 -2,01
8 -2,31 -1,51 -2,85 -1,64 -0,71 -2,05
9 -2,29 -1,00 -3,16 -1,55 -0,15 -2,46
10 -2,57 -1,17 -3,49 -1,35 0,01 -2,68
11 -2,56 -0,87 -3,88 -1,33 0,22 -2,85
12 -2,86 -0,47 -4,22 -1,47 0,63 -2,98
13 -2,85 -0,33 -4,45 -1,50 1,07 3,30
14 -3,03 -0,00 -4,99 -1,65 1,42 -3,40
15 -3,25 0,34 -5,36 -1,62 1,68 -3,90
16 -3,08 0,49 -5,71 -1,87 2,49 -4,37
17 -3,29 0,81 -6,51 -1,61 2,57 -4,65
18 -3,67 1,37 -6,76 -1,86 3,09 -5,00
19 -3,70 1,72 -7,35 -1,84 3,40 -5,42
20 -3,85 2,03 -8,02 -1,91 4,00 -6,13

3ananue 2. J[uHaMHUecKas XapaKTepUCTUKa OOBbEKTa YIPABICHHUS

[To xpuBO# pa3roHa onpeaeauTh THHAMUYECKHIE MTapaMeTPhl 00bEKTa yIPABIICHHUS.
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3aoanue 3. Peghepam «Memoowt u cpedcmea usmepenus napamempos mexHoa02udecko2o
npouyeccay

B pedepare He0OX0AMMO IPUBECTH CXEMY M ONHMCAHKE POMBIIIIICHHOTO CPEICTBA H3MEPEHUS
TEXHOJIOTMYECKOro mapaMerpa (1o BapuanTam). TeMy MOKHO BBIOpaTh CAMOCTOSTEIIFHO, COTJIACOBAB €€ C
npenoaasateneM. [IpuMepsr Tem:

1. VYapTpa3ByKOBBIE DPacXOIOMEpEI
TepmoanekTprdeckue mpeodpazoBaTeIH
TepmoMeTpbl COMTPOTHUBIICHUS
[TupoMeTpBI MOJHOTO H3ITyICHUS
Wzmepurens nasnenust Metrpan-100
Poramerpsl
AKycTHYEeCKHE YPOBHEMEPHI
H3mepenne pacxoa METOIOM TIEPEMEHHOTO Tiepenaa JaBjIeHus (Ha CyKaroIeM yCTPOUCTBE)
MexaHn4eckue ypoBHEMEPHI

© N Ok W

[ERY
o

. TennoBsle pacxoomMepsl

-
[N

. DIIEKTPOMAarHUTHBIE PaCX0IOMEPHI
. [ImpomeTpsl CEKTPaIbHOTO OTHOLIEHUS

el
w N

. YIbTpa3ByKOBBIE YPOBHEMEPHI
. TennoBsle razoaHann3aTopsl

il
(G2 TN

. OnTuyeckue razoaHaaIn3aTopbl
. 'a3oBBIe XpOoMaTorpadsl

ol
~N o

. bylikoBbI€ YpOBHEMEDBI

18. MaruuTHbIe ra30aHaIN3aTOPbI
19. SIpxocTHBIE THPOMETPHI

20. EMKOCTHBIE ypOBHEMEDPHI



3aoanue 4. Peghepam « Cucmemul ynpasieHus mexHoi02U4eCKUMU NPOYECCaAMU»

B pedepare HeoOXx01uMO onucaTh CUCTEMY YIPABICHUS TEXHOJOTHUYECKUM MPOLIECCOM H ITPUBECTH

CXEMy aBTOMAaTH3alMH 3TOI cucTeMbl. TeMy MOKHO BBIOpaTh CaMOCTOSATEIBHO, COTIIACOBAB €€ C

npenogasarenem. [ Ipumepsr Tem:

Awbh e

24,
25.

26.
27.
28.
29.

30.

Temul (0o6uwue)
ABTOMAaTH3aIMs [IPOLIECCa MEJIKOTO IPOOIICHHUS.

KoHTponb HamMuus ChIMyYnX MaTEepUAJIOB B PACXOIHBIX OyHKepax.

Jlo3upoBaHueE CBITYYMX MAaTEPUAJIOB.

VYnpasieHue 103UpOBaHUEM CBHITYYHX MaTepHajIoB Py (POPMUPOBAHHUH IIUXTHI U3 HECKOIBKUX
MaTtepuaaoB (00bEMHOE MPOIIOPIIUOHUPOBAHUE).

ABTOMaTH3AIMS IIPOIECCa CIICKAHUS IIMXTHI HA arJIOMEPaIMOHHBIX MallIMHAX.

CriocoObl M3MEpPEeHHUS BIAKHOCTH ITUXTHI.

KoHTpoib 1 yrpaBiieHHE YKIIAKOW NIMXTHI HA JICHTY B TIOCTOSIHHOM 33JJaHHOM CJIO€.
ABTOMaTH3AIMSI TEXHOJIOTUYECKOTO MPOIECCa BHIIIABKY YyTryHa B JIOMCHHBIX TeUaXx.
ABTOMaTI/I?;aIlI/I?I TCIJIOBOI'O pC)KMMa BO3AYXOHAIrpeBaTCIIA IIOMGHHOﬁ IIeyu.

. YripaBieHue TEeIIOBbIM PEKUMOM JTOMEHHOM TE€UH.

. YrpaBieHue pacrpeaeaeHueM ra30Boro NoToka o CEYEHUI0 KOJIOIIHUKA IOMEHHOM MeYH.

. ABTOMaTH4YECKOE PETYIMPOBAHHUE X01a JOMEHHOMU ITEYH.

. ABTOMaTH3alMs TEIJIOBOTO U TEXHOJOTHYECKOIO PEKMMOB BBIIJIAaBKU CTaJld B KOHBEPTOPE.

. KoHtpoub coneprkanus yriieposia B MeTalljIe.

. ABTOMaTH3a11sl TEXHOJIOTMUECKOTO MPOLECCa BBIIUIABKU CTAJIU B AYTOBBIX CTAJEIIaBUIbHBIX II€YaX.
. ABTOMAaTH3a1us FIEKTPUUECKOr0 PEKUMA TYTOBBIX CTAJICIIIIABUIIbHBIX MEYEH.

. ABTOMaTH3aLHs TEMJIOBOTIO PEXKMUMA TYTOBBIX CTAJECIIaBUJIbHBIX ITEUECH.

. ABTOMAaTH3aIMs TEIJIOBOTO M TEXHOJIOTHYECKOTO PEKUMOB pas3iiuBku crtaiau Ha MHII3.

. ABTOMaTH3alHs TEMJIOBOTO PEXKUMA MEUYEH KaMEPHOTO THUIIA.

. ABTOMaTH3alHs TEMIOBOTO PEKUMA METOIMYECKUX MHOTO30HHBIX MTEYEH.

. ABTOMaTtH3anus mpoiecca Nponu3BOCTBA OKATHIIICH.

. ABTOMaTH3aIMs KOKCOBOM OaTapeu.

. Cucrema ynpapneHust HAOOpOM, B3BEIIMBAHUEM U JOCTAaBKOW MaTepHalia K CKHIIOBOMY MOJJbEMHHUKY U

Ha KOJIOIIHUK IOMEHHOM TIEYH.

ABTOMaTH3a1[1sl MUKCEPHOTO OTJEJICHNS METAJLITyPTHYECKUX LIEXOB.

VYrpasiieHre IpoIeccoM BbIIIABKH CTaIM B MIEPUO] I0BOJIKH B MAPTEHOBCKUX U JBYXBaHHBIX
CTaJICIUIaBUIIbHBIX ME€Yax.

ABTOMaTH3aIMs NpoIlecca BAKYYMUPOBAHUS CTAIM B YCTAHOBKAX LIMPKYJIALIMOHHOTO TUIIA.
MatemaTuueckue 3KCIepUMEHTaIbHO-CTATUCTUYECKUE MOJIENIN TEXHOJIOTMUECKUX MPOIIECCOB.
HeiipoceTreBble MOIeNN TEXHOIOTMYECKHUX MPOLIECCOB (JIOCTOMHCTBA M HEAOCTATKH).

Monenu ynpaBiaeHHs TEXHOJIOTMYECKMMHU IIPOLECCAMU Ha MTPUHIIMIIE HEYETKUX MHOYKECTB M HEYETKOU
JIOTUKH.

Kpurepun ynpasnenus npu coznanuu ACY TII u pexkomeHnanum no ux NpuMeHEHHIO.

Temvl (onmumanvroe ynpasnenue, KOHKpemu3ayus 00beKma ynpasieHus,)

1. ABTOMaTI/IBaI_[I/ISI H ONITUMU3 AU TCXHOJIOTHICCKOTO ITpoLecca U3MCIILUCHUA PYAHBIX MAaTCPUAJIOB C

LIEIbI0 JOCTHKEHHUS MaKCUMAaJIbHO BO3MOKHOM MMPOU3BOAUTCIBHOCTU MCJIIbHUIIBI.

2. ABTOMaTHYeCKOE PeryIMpOBaHUE CKOPOCTH arjIOJICHTHI 110 3aKOHYSHHOCTH TIPOIIecca CrieKaHMUs

arjomepara.

3. ABTOMaTI/ISaIII/IH " ONTUMH3als YIIPABJICHHUA IMTPOLUCCCOM YBIAXXHCHUA arJIOMIUXTHI C LCJIBIO

o0OecreyeHnss MaKCHMaJIbHOM MMPONU3BOAUTCIIBHOCTH arjioMalinH.



4. ABTOMaTH3aIUs YIIPABJICHUS MIPOLIECCOM JO3UPOBAHUS TOILTUBA B IIUXTY C IENIbI0 00eCTICUeHUS
MaKCUMaJIbHOM CKOPOCTU CIIEKAHMS arjIOMIUXThI B arJJOMEPallMOHHOM MTPOU3BOICTBE.

5. ABTOMATH3UPOBaHHAsl CUCTEMA KOHTPOJISL U YIIPABJICHHS TETJIOBBIM PEKUMOM KamMep KOKCOBOM
Oarapen B ycinoBusax [TAO «MMK».

6. ABTOMAaTH3aIMs TEXHOJIOTHYECKOTO PeXKUMa PabOThl OEH30JIbHOTO OTAENIECHUS KOKCO-XUMUYECKOTO
npousBoacTBa [IAO «MMK».

7. ABTOMaTH3aIMs TEXHOJIOTHYECKOTO MPOLIecca YIIIeNOArOTOBUTEIBHOIO OT/ICTICHUS
KOKCO-XMMHUYECKOTO MPOon3BOACTBA B yciaoBUsIX [TAO «MMK».

8. ABTOMarH3alus npolecca MMUXTONO0Iauu U 3arPy3KH MUXTHI B foMeHHYI0 edb Nel0 [TAO «MMK»
C UCIIOJIb30BaHUEM CHCTEMBbI OECKOHYCHOH 3arpy3KHu.

9. ABTOMarM3auus ¥ ONTHUMHU3ALKS MPOIIEcca MOAaYH IPUPOJHOTO ra3a B JOMEHHYIO M€Yb C IIEeIIbI0
YMEHBILIEHUS Pacxo/ia KOKca.

10. ABromaruzanus TEIJIOBOTO PeKUMa BO3yXOHArpeBareist JOMEHHO! neud B ycnoBusax [TAO
«MMK» nns obecnieueHrsi MaKCUMalbHO BO3MOXKHOW aKKYMYIISLIMU TEIUIa 33 EPUOJ] HarpeBa.

11. Cucrema aBTOMaTHYECKOM ONTHUMH3AIIMS YIIPABICHUS MTPOLECCOM CKUTaHUs TOIJIMBA B
MOAKYIOJILHOM ITPOCTPAHCTBE BO3AYXOHArpeBaTeNsl B IEPUO/I HarpeBa C LEJIbI0 TOCTUKEHUS
MaKCUMaJbHO BO3MOXHOW CKOPOCTH HarpeBa KyIrosa J10 3aJJaHHON TeMIEpaTypBbl.

12. Cucrema aBTOMAaTH4E€CKOTO KOHTPOJIS X0JIa MPOIECcca BHIIUIABKH CTAIN B KUCIOPOTHOM
KOHBEpTOpe, oOecreunBaromias NpeaoTBpalIeHne 1 HEAOMyIeHNEe BBIOPOCOB pacIliaBa v IIaka U3
KOHBeEpTepa.

13. ABromaruyeckas cUcTeMa MPOTHO3MPOBAHUE TEKYILETrO COACPKaHuUs YIiepo/ia B Ipoiecce
KOHBEPTEPHOU IIABKHU 110 aHAJIU3Y OTXOAIINX KOHBEPTEPHBIX I'a30B.

14. ABromaruueckasi CUCTEMa HEMPEPhIBHOIO PACUETHOTO OMPEISICHUS TEMIIEPATyphl CTAIH B
Ipolecce KOHBEPTEPHOU IIaBKH.

15. Cucrema aBTOMaTH4YE€CKOTO YIPaBIEHUS MOJIOKEHUEM MMPOTYBOUHOUN PypMBbI KOHBEpTEpA.

16. Amromarm3anus u onTEMH3AIHs dHepreTudeckoro pexuma J[CII ¢ menbro 1ocTmKeHus
MaKCUMaJIbHOUM MPOU3BOUTEIHLHOCTH TIEUH.

17. Cucrema onTUMaNbHOIO YIIPABICHUS SHEPTETHUECKUM PEXUMOM 3JIEKTPOIYTOBOM IIJIaBKU €
L[EJIbI0 TOCTHXKEHUSI MUHUMAJIBHOTO YJIEJIBHOTO PAcX0/1a 3JIEKTPUUECKON IHEPIHH.

18. Cucrema onTuMaiabHOro ynpasieHus sHeprerudeckuM pexumom JICIT-180 ITAO «MMK» ¢
1[ETbI0 TOCTHXKEHUS MUHUMAIIbHON ce0eCTOMMOCTH BBITUIABIIEMOM CTaH.

19. Asromaruueckoe ynpapieHue TerioBsiM peskuMom JICII-180 ¢ ucnonb3oBanrem nHGOpPMALIUU O
KOCBEHHOM METO/IE pacueTa TeKylIeH TeMIepaTyphl )KUJIKOM CTalu.

20. ABromaru3alus mpoiiecca JO3UPOBaHUS U MOAAYH IIJTAKO0OPa3yIONUX, JETUPYIOUIUX U
PACKHCIISIONINX MaTepuasoB B arperat 1oBoAku craiu B ycnoBusax KKI[ [TAO «MMKy.

21. ABTOMaTH3MpPOBAHHOE yIPaBJIEHUE TEIUIOBBIM PEKMMOM HarpeBa MeTayla ¢ UCIIOIb30BaHUEM
CHUCTEMBI HETIPEPHIBHOTO TEKYIIIETO KOHTPOJISI TEMITEpaTyphl MeTajuia B arperate neub-koBi (AITK)
B ycnoBusax KKI[ ITAO «MMK».

22. ABTOMAaTH3aIUs TEXHOJIOTUYECKOTO PEXKHUMA MPOIlecca BAKYYMUPOBAHUS CTAIH B YCTAHOBKE
MOPILIMOHHOTO BaKyyMHPOBaHMS.

23. CucreMa aBTOMAaTUYECKOTO YIIPABICHHUS PACXO0I0M TPAHCIOPTUPYIOMIETO ra3a (aproHa) ¢ nebio
JOCTH>KEHHS] MAaKCUMAJIbHOM MTPOU3BOAUTENIBHOCTH YCTAHOBKU LUPKYJISILITAOHHOTO
BaKyyMHPOBAHUS CTAJIH.

24. ABTOMaTH3WUPOBAaHHAS CUCTEMY OIPEICICHUS OKOHYAHWHS MMPOIlecca BaKYyMHPOBAHUS TIPH
JOCTUKEHHUH 3a/IaHHOTO COZIepKaHUs yIriiepoJa B MeTajuie (110 aHaIu3y OTXOMASIINX ra30B).

25. ABTOMaTH3anus TEXHOJOTHYECKOTO PEKUMA MpoIlecca BAKYYMUPOBAHHS CTATH B YCTAHOBKE
uupkysiquonHoro tuna B KKI ITAO «MMK».



26. CucreMa aBTOMAaTUYEeCKOI'0 PEryJIMpOBaHUE YPOBHS METaJlIa B IPOMEKYTOUHOM KOBIIIE U
kpuctannuzatope MHJI3 B ycnoBusax KKII ITAO «MMK».

27. ABTOMaTH3MpOBAaHHAs CHUCTEMa YIPaBJICHUS CKOPOCTHIO pa3iauBKu MeTaiia B MHJI3 B
3aBUCHMOCTH OT TEMIIEPATYpPhl CTAJIM B IPOMEKYTOUHOM KOBIIIE U MapKH pa3IMBacMoON CTaJIU B
yeaoBusix KKII [TAO «MMK».

28. ABTOMaTH3alMs TEXHOJIOIMUYECKOTO MPOLecca pa3IuBKU CTAIM HA COPTOBBIE 3arOTOBKU B
yeaoBusix OCIIL I[TAO «MMK».

29. CucreMa aBTOMaTUYeCKON ONTUMM3ALMU YIIPABICHHS IPOLECCOM CXHUTaHMsI TOIINBA B
meTonuyeckor nmeun crana 2500 ITAO «MMK»y ¢ 1enpro JOCTHXKEHUSI MaKCUMAaIbHO BO3MOKHON
CKOPOCTH HarpeBa MeTaia.

30. ABTOmaruyeckast CUCTEMa CTa0MIIN3ALUU TEMIIEPATYPHOTO COCTOSHHSI HAarPEBaeMBbIX CIIIOOBBIX
3aroTOBOK Ha BBIXOJE U3 METOANYECKOH neun crtana 2500

31. ABTOMmarM3auus TEIJIOBOTO U PEKUMa MpH Harpese MeTauia B neyax crana 2000 I[TAO «MMK».

32. ABTOMarH3auus TEIIOBOIO peXXKUMa CBETIIOr0 OTXKHUra MeTajlja B [le4ax KOJIIMaKOBOro TUIa
nucronpokatHoro nexa JIII-5 [TAO «MMK».

33. ABTOMaTH3aLUs TEIJIOBOTO PEXXHUMa OTXKUTA JICHTHI B JIEKTPUUYECKHUX TeyaxX KOJIMAaKOBOI'O TUIIA B
ycnoBusx [TAO «MMK-Metus».

34. ABTOMaTH3MpOBaHHAs CHCTEMa BKIIOYCHUs Topesok OameHHoi meun AI'HI] nexa mokpsITHii
I[TAO «MMK» ¢ nenpto cTabuin3anuy TeMIEpaTyphl OJIOCHl HA BBIXOJIE€ U3 yYacTKa HarpeBa u
o0ecTeYeHnst COXpPaHHOCTH PaIUAIIIOHHBIX TPYO.

35. ABTOMarH3anus TEIIOBOTO peXrMa B 30HaX Harpesa Oamennoi meun AHO JITIL-3 TTAO
«MMK».

36. ABTOMaTH3MpOBaHHAs CUCTEMA KOPPEKIIMH TEIJIOBOro pexxuMa naporeHeparopa (kotia) TOL npu
M3MEHEHHMH KOJINYECTBA BhIPA0ATHIBAEMOM 3JIEKTPOIHEPTUH.

37. ABTOMaTH3MpOBAHHAs CUCTEMa PETYJIMPOBAHUS YPOBHA BOJbI B OapabaHe MapoBOro KoTJia
naporenepatopa [IBC [TAO «MMKhy.

38. ABTOMaTHM3anus TEIIOBOTO PEKHUMA PACTIBUIUTENILHOTO CYIIHIIA JUTSl IPUTOTOBICHUS
IPaHyJMPOBAHHBIX NUIAKOOOPa3yIOIMIMX CMECEH.

4. TpebOoBanusi kK 0opMJIEHHIO KOHTPOJILHOMH padoThl no aucuuniute «Angopmanuonnbie
TeXHOJIOTHH B METAJLIYPTrUM»

®opmar nucra A4. Hlpupt TimesNewRoman, pazmep 12, mexcTpounslii uaTepsai 1,5.
BripaBHuBanue Tekcta no mmpuse. A63an 1,25. [Tapamerpa crpanunsl: ciaeBa 30 mm, cpasa 10 MM,
cBepxy U cHu3y 20 mMm. Homep cTpaHuIbl IpOCTaBIsAETCSl BHU3Y OT LIEHTpA.

Texcr pedepara 1omxkeH ObITH CTPYKTYpUpPOBaH. 3aroj0BKH MEPBOI0 YPOBHS 3aIIMCBIBAIOTCS
MPOMUCHBIMUA OYKBaMU, CHMMETPUUYHO TEKCTY, JKUPHO. 3aroJIOBKU BTOPOTO YPOBHSI — C IPONHUCHOM OYKBBHI,
ocTajbHbIE CTPOYHBIE, KUPHO, C A03aI[HOTO OTCTYIA.

B Tekcre 00s3aTeNIbHO JTOJKHBI OBITh PAcCTaBJICHBI CCHUIKM Ha WCIOJb30BAHHBIC MCTOYHUKH.
CHucOK HCIMOJIb30BAaHHBIX HCTOYHHKOB (OPMHUPYETCS B TMOPSAKE CCBUIOK IO TEKCTy pedepara u
odopmisercs B coorBercTBuu ¢ 'OCT P 7.0.100 -2018.

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

1.Onucanue uzoanuii ¢ 0OHUM A8MOPOM

CubukuH, 10./]. DnekTpocHaOX)eHHE MPOMBINUICHHBIX U IPaXIaHCKUX 31aHUl: yuel. is cpe. npod.
obpaz. / FO/l. Cubukun; Cpeanee mpod. ObpazoBanue, CTpOUTENBCTBO U apXUTEKTypa. — MOCKBa:
Academia, 2006. — 362 c.: wi., Tabi. — ISBN 5-7695-2250-3. — TekcT: HemocpeCTBEHHBII.

2.0nucanue ¢ 08yms agmopamu
Yepros, A.I'. 3agaunuk no ¢usuke: yued. nocooue / A.I'. Ueptos, A.A. Bopobbes. — 8-e u3.,

nepepad. u gon. — Mocksa: ®@uzmatiut, 2008. — 640 c.: mi. — ISBN 9875-94052-145-2. — Tekcr:
HEINOCPEACTBEHHBIMN.



3.Onucanue c mpems agmopamu
Bapnamosga, JI.H. YnpaBienue 10OKyMEHTAIIMEN: aHTJIO-PYCCKUM aHHOTUPOBAHHBIN CIIOBAPh

cranaaptusupoBanHoi Tepmunosioruu / JI.H. Bapnamoga, JI.C. baton, K.A. bactpukoBa. — Mockga:
Cnytauk+, 2017. — 398 ¢. — ISBN 978-5-9973-4489-4. — Tekct: HEMOCPEACTBEHHBIH.
4.0Onucanue uzoanuii nood 3aznasuem (5 u 6onee asmopos)

Maremaruka: yue6. mocobue / FO.M. Hanunos, JI.H. XXyp6enko, I'.A. Hukonosa [u ap.];
MunucrtepcTBo oOpazoBanus U Hayku Poccuiickoit @enepanuu, Kazanckuii rocynapcTBeHHbBIN
TexHosiorndeckuii yauBepcurer. — MockBa: UHOPA-M, 2011. — 496 c.: uin., Tabn. — ISBN
5-16-0022673-2. — TeKkCT: HEMOCPEICTBEHHBIH.

5.0Onucanue MHO20MOMHBIX U30AHUL
Marepuasl U 31€MEHThI 2JEKTPOHHOM TeXHUKH. B 2 Tomax. T.1. IIpoBoiHMKH, TOTYTIPOBOIHUKH,

TUDJIEKTPUKU: YYEOHUK JJIS CTY/. BY30B, 00y4aIOLIUXCs [0 HANIPABICHUIO « DJICKTPOHUKH U
MukpoasekTponrka» / B.C. Copokun, b.JI. Autunos, H.I1. JIazapeBa. — Mocksa: U1 Axanemus, 2006. —
440 c. — bubmmorp.: c. 435-438. — IIpeam. ykas.: c. 438-440. — ISBN 5-7695-2785-4. — Tekcr:
HEINOCPEICTBEHHBIMN.

6.Onucanue 3aKOHO0AMeNbHbIX MAMEPUATO8
I'paxxnanckuil npoueccyanbhblii kogeke PCOCP: [mpunst tperbeii cec. Bepxos. Coera PCOCP

mecToro co3biBa 11 uroHs 1964 r.]: odwuir. Texcer: 1o cocrossuto Ha 15.11.2001 r.; MuHUCTEPCTBOBO
toctuimu Poccuiickoii @eneparnyn. — Mocksa: Mapkerunr, 2001. — 159 ¢. — 3000 sk3. — ISBN
5-94462-191-5. — Tekct: HEMOCPEACTBEHHBIN.

7.0nucanue cmanoapmos

['OCT P 57564-2017. Opranuzanus u poBeACHNE paboT 10 MEXITYHAPOJHON CTaHAAPTH3AINHA B
Poccuiickoii ®denepanuu =
OrganizationandimplementationofactivityoninternationalstandardizationinRussianFederation:
HAIMOHANBHBIN cTangapT Poccuiickoit @enepanuu: u3ganue opuIUANIbHOE : YTBEPKACH U BBEICH B
neiicraue [Ipukazom @enepaqbHOTO areHTCTBA MO TEXHUYECKOMY PETYJIUPOBAHUIO U METPOJIOTHH OT 28
utoist 2017 r. Ne 767-cT : BBeseH BrepBble: nata BBeaeHus 2017-12-01 / pa3paboran Beepoccuiickum
Hay4YHO-HCCJIEI0BATEIbCKUM HHCTUTYTOM CTaHJApPTH3alUU U CepTUPUKALKUKA B MAIIMHOCTPOSHUHU
(BHUMHMAI). — Mocksa: Cranmaptundopm, 2017. — V, 43, [1] c.; 29 cm. — 33 9k3. — Tekct
HENOCPEACTBEHHBIH.

8.Onucanue namenmmuvix 0OKyMeHmMog

IMTarent Ne 2637215 Poccuiickas ®eneparus, MITK B02C 19/16 (2006.01), BO2C 17/00 (2006.01).
Bubpaumonnas menpauna: Ne 2017105030: 3asaBn. 15.02.2017: ony6:1. 01.12.2017 / Apremenko K.

W., borganos H. 3.; 3asBurtens BI'TY. — 4 c.: mi1. — TekcT: HENOCPEICTBEHHBIMN.
9.0Onucanue nepuooudeckux U30aHull

bezonacuocts xkuzHenestenbHOCTH. — ISSN 1684-6435. — Tekct: HemocpeACTBEHHBIH.

Bectauk npesneit ucropuu. — ISSN 0321-0391. — URL:
https://dlib.eastview.com/browse/publication/669/udb/12 (nara obpamienus 02.10.2019). — Tekcr:
JJIEKTPOHHBIN.

10.Onucanue uzoanuni MI'TY

[Mapcynkun, b.H. JIokanpHbIe cTAOMIN3HPYIOIINE KOHTYPHI aBToMaTnueckoro ynpasieHus B ACY TII
MIPOMBIIIITIEHHOTO TTpou3BocTBa: MoHorpadus / b.H. [Tapcynkun, C.M. Auapees, O.C. Jlorynosa, T.V.
AxmeToB; MarauToropckuii roc. rexuuueckuid yH-T uM. I'.1. HocoBa. — Marnutoropck: U3n-Bo
MarHuToropck. roc. Texs. yH-ta, 2012. — 406 c. — ISBN 978-5-4253-0418-0. — Tekcr:
HEIOCPEICTBEHHBIMN.

11.0Onucanue snexmpounvix uzoanuti MI'TY (maxpoobwvexmot)

Myxuna, E. FO.IIpoekTupoBanue aBTOMaTU3UPOBAHHBIX ccTeM: KoHCHeKT jekiuii / E.;O. MyxuHa;
MI'TY. — Marautoropck: MI'TVY, 2014. — 1 CD-ROM. — 3aru. ¢ TUTYyMI. SKpaHa. —
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121181/115
4.pdf&view=true (nara ooparenus 09.10.2019). — MakpooObeKT. — TEKCT: AIEKTPOHHBIN.



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%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

12.0nmucanne ObC «Jlanp»

OCHOBBI METAJUTYPrHUYECKOTO MPOou3BoAcTBA: yueOHuK / B.A. burees, K.H. Baosun, B.M.
Konoxonsnes, B.M. Canranuk. — Cankr-IlerepOypr: Jlans, 2017. — 616¢.: ui., Tadbn. — ISBN
978-5-8114-2486-3. — TekcCT: 3NEKTPOHHBIN // DIEKTPOHHO-OUOIMOTeUHast cuctema «Jlanby: [calT]. —
URL.: https://e/lanbook.com/book/90165 (mara obpamienns 02.10.2019). — Pexxum gocTyma: 1jisi aBTOpH3.
[0JIb30BaTENEH.

13.0Onucanue ObC «3HaHnym»

[Tomog, FO. U. Ynpasnenue npoekramu: yueoHoe mocooue / FO. U. Tlonos, O. B. fAxoBenko. —
Mocksa: UTHOPA-M, 2019. — 208 ¢. — (YueOuuku s nporpammel MBA). — ISBN
978-5-16-002337-3. — URL.: https://new.znanium.com/read?id=329884 (marta oopamenus 10.10.2019).
— TeKCT: AEKTPOHHBIM.

14.0nucanne IbC «tOpaitiT»

Tponenko, B.B.Cuctemsl yrpaBieHusi TEXHOJOTHYECKUMH MPOLIECCaMU M UHPOPMAIIHOHHBIE
TEXHOJIOTHH: yueOHoe nmocodue ams akagemuueckoro 6akanaspuata / B.B. Tpouenko, B.K. ®enopos,
A.N. 3a0ynckuii, B.B. Komengantos. - Mocksa: FOpaiit, 2019. — 136¢. — ISBN 978-5-534-09938-6. —
Texct: anexrponnsiii / DBC KOpaiT [caiit]. — URL:
https://urait.ru/viewer/sistemy-upravieniya-tehnologicheskimi-processami-i-informacionnye-tehnologii-4
38994#page/2(nara obpamienus 10.10.2019).

15. Onucanue caiimos 6 cemu Humepnem
lNocynapcrBennsiit Dpmutax: [caiit]. — Cankr-IlerepOypr, 1998. —

URL:http://www.hermitagemuseum.org/wps/portal/hermitage (nata oopamenus: 16.08.2019). — Tekcr.
N300pakeHue: IeKTPOHHBIE.

TACC: undopmanmonnoe arentctBo Poccuu: [caiit]. — Mocksa, 1999. — OGHOBIIsIETCS B TEUCHHUE
cytok. —URL:http://tass.ru (mara ooparienus: 26.05.2019). — TeKCT: 371€KTPOHHBIH.

OnexkTpoHHas Oubnuoreka: OnbnmoTeka AuccepTaluii: cailt / Poccuiickas rocynapcTBeHHas
oubmmnoreka. — Mocksa: PI'b, 2003. — URL: http://diss.rsl.ru/?lang=ru (nata oopamenus: 20.07.2019). —
Pexxum nocrymna: qs 3apeructpup. unrarenei PI'b. — Tekcr: anexkTpoHHbIN.

IIpumepyl evinonnenus snemenmos peghepama.

Taomura 1.1 —Ha3saume TaOunel

Macca, kT, JnuHa, MM L, L, Ls
HE MEHee
160 1000 4 5 6
170 1125 52 60 39
190 1165 389 405 247

Pucynok 1 — [Ipumep odopmiienns Tadbauisl
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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
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Pucynox 2 — [Ipumep rpaduka GyHKIIMOHATBEHON 3aBUCHMOCTH
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Pucynok 3 — Ilpumep rpaduka KoJIM4EeCTBEHHOM 3aBUCUMOCTH

IInomnocmo pe KunoSpaMMax na KyouuecKuti Memp 8bluUcisaom no gopmyine

r7e m - Macca o0pasia, Kr;
V - o0veM obpasiia, M.

p

=m/V,

(1.1)

Pucynoxk 4 - Ilpumep odopmierus Gopmyist
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Pucynok S—IIpumep BBITTOTHEHHS CXEMbI ABTOMATH3aLMT
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