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Paboyas mporpamma cocrasiena Ha ocaose GI'OC BO - OakaaBpuarT 10 HarpaBIeHHIO
noarotosku 22.03.02 Meramtyprus (mpuxas Muno6prayku Poccun ot 02.06.2020 . No 702)

Pabouass mporpamma pacCMOTpeHa W omo0peHa Ha 3acesaHMM  Kadeapsl
ABTOMaTH3UPOBAHHBIX CHCTEM YIIPABIICHUS
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JIncer akTyaaunzanuu padoyeii nporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00CyxkeHa u oqoopena s peanusamnuu B 2022 - 2023
y4eOHOM rojly Ha 3aceaHuu Kadeapbl ABTOMaTH3UPOBAHHBIX CHCTEM YITPABICHHUS

[IpoTtokonm ot 20 1. Ne

3aB. kadeapoit C.M‘KﬂﬂpeeB

Pabouas mporpamma niepecMoTpeHa, 00cyxkieHa u ogodpena s peanusanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceiaHuu Kadeapbl ABTOMaTH3UPOBAHHBIX CHCTEM YITPABICHHUS

[Iporokom ot 20 1. Ne

3aB. kadenpoit C.M.KHI[peeB

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

IIporokom ot 20 . Ne

3aB. kadenpoit C.M.XHz[peeB

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

[Iporokom or 20 . Ne

3aB. kadeapou C.M. Anpapees

Pabouvas nporpamma nepecMoTpeHa, 00CykIeHa 1 0100peHa s peaym3aiuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl ABTOMATH3WPOBAHHBIX CUCTEM YIIPABIICHUS

IIporokomor 20 . Ne
3aB. kadeapoit C.M. Anpapees




1 Ilesiu ocBOEHMSI AMCUMILTUHBI (MOIYJIS)

[lenssMu OCBOEHUS IUCLUIUIMHBI «ABTOMATH3aLMs METALTYPrUYECKUX IPOLIECCOBY
SBIIAFOTCS: U3YYCHUE MPUHIUIOB MOCTPOSHUS W IKCIUTyaTallid WH()OPMAIMOHHBIX CHCTEM B
TEXHOJIOTMYECKUX IPOLECCaX B METALIYPrUU; OCHOB TEOPHHM aBTOMATHYECKOTO YIIPaBJIECHUS
METaJUTypru4eCKUMU TPOIECCaMU; TPUHIIMIIOB XpaHEHUs W OO0pabOTKH, aHalW3a U CHHTE3a
MTPOMU3BOICTBEHHO-TEXHUUECKOU MH(MOPMAITHH.

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

Jucnumnnuzaa ABromMaTu3anus MeTaIypruuecKux MpoLeccoB BXOJUT B YaCTh y4eOHOTO
mwiaHa QOpMUPYEMYIO0 ydYAaCTHHUKAMU O0O0pa30oBaTENbHBIX OTHOIIEHUH 00pa3oBaTEbHOMN
MIPOrPaMMBI.

Jnsg  wu3ydyeHus  JUCHMIUIMHBL ~ HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIAJCHUSN),
c(hOpMHUPOBAHHBIE B PE3YJIbTAaTe U3YUEHUS TUCITUIUINH/ IPAKTUK:

DneKkTpoodOpyI0BaHHE METAJUTY PrUYECKUX IIEXOB

dusuka

Mertposorus, cTanaapTH3anus U cepTudukanus

BBenenue B HanpaBiieHue

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

[Ipon3BoacTBEHHAs - TEXHOJIOrHYecKast (IPOEKTHO-TEXHOIOIMUECKasl) MPaKTHKa

DKcInTyaTanys TOMEHHBIX TIeueit

MeTopl ONITUMH3AIAN B METAJUTYy PrHH

[TonroroBka K mpoLeaype 3allruThl U 3alIUTa BBITYCKHOM KBaIM()UKAIIMOHHONW pabOThI

MeTo16I KOHTPOJISI IOMEHHOTO TIpoliecca

3 KomneTeHnu 00y4aroiierocs, (popmMupyemMbie B pe3yabTaTe 0CBOCHUSI

JUCIHUIIMHBI (MOXYJIS1) M IJIAHUPYEMbIe pe3yJbTAThbl 00y4eHus

B pesynbrare ocBOCHHS AMCHMILTUHBI (MOIYIsA) «ABTOMATH3ALMS METALTYPIHUECKUX
MIPOIIECCOBY OOYJAIOIIUICS TOKEH 00J1a1aTh CISAYIOIIMMHI KOMITETCHITHSIMU:

KO}] HHJAUKaTOopa I/IHJII/IKaTOP JOCTHXXCHUA KOMIIETCHIITN

[1K-4 CnocoOeH BBIMONHATH 33/a4M MO OILEHKE CBIPhS U METAJLTyPTHYEeCKON MpPOAYKLHUH,
KOPPEKTUPOBATH M KOHTPOJIHUPOBATH IPOU3BOJCTBEHHBIN IPOLIECC

[1K-4.1 OLleHUBaEeT CHIPhE W METAUIYPTHUUECKYIO MPOAYKIHIO, KOPPEKTUPYET W
KOHTPOJIUPYET MPOU3BOACTBEHHBIN IMpollecCc ¢ 0OOCHOBAHUEM MPHUHSATHIX
TEXHOJIOTHUYECKUX U TEXHUYECKUX MEP




4. CTpyKTypa, 00bEM H coaepKaHne TUCHUTLTHHBI (MOTYJIs1)
OO01mmast TPy TI0eMKOCTh JTUCIHILINHBI COCTABIIACT 3 3a4eTHBIX equHuI] 108 akas. yacos, B TOM 4ucIie:
— KOHTaKTHas pabora — 6,4 akaj. 4acoB:

— ayauTOpHas — 6 akaJl. 4acos;

— BHeayautopHas — 0,4 akaj. 4acos;
— caMocTosATebHas padoTta — 97,7 aka1. 4acos;
— B (hopMe mpakTryeckon moaAroroBku — 0 akas. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac

q)opMa aTTeCTallvu - 3a4CT

AynuropHas 3 s
KOHTaKTHas paboTa E = dopma TeKy1ero
=
B aKaJl. yacax 3] Bu KOHTPOJIS
Pasnen/ Tema 2 (B axaz. acax) == A . P Kon
> 3 © | caMOCTOATENBHOM | yCIeBaeMOCTH H
JACIUTUTAHBI pA £ o« . | xomnereHuu
Qo & padoThI IIPOMEKYTOUHON
na6. | mpakr. | €8
Tek. ‘ PakT. =g aTTecTalMu
3aH. 3aH. | O =
1. Texuudveckue cpenctsa coOopa,
00paboTKH u nepenavn
HHpOpMAIUH
1.1 OcHoBHble mOHATHA 00 CamocTosTensHoe MK-4.1
HH(}OPMALMOHHO- 10 |u3ydeHue yueOHOMH VYerHbli onpoc '
M3MEPHTENTbHBIX CHCTEMaX. JUTEPATYPHI
1.2 Merponorugeckoe CamocrosTenbpHOe o
P o Vernwii onpoc  |T1K-4.1
obecrieueHne 0,5 10 |u3ydeHue yueOHOU
. KontponbHas paborta
TEXHOJIOTHUECKAX U3MEPEHHI. JATEPATyPHI
3
CamocrosTensHoe
M3yYeHUE yueOHOU
1.3 Meromsl u cpeacTBa JUTEPaTyphl, TectupoBanue MK-4.1
HU3MEpCHUs rapaMeTpoB 1 12 MOJIrOTOBKA K JlaGopaTopHsbie '
TEXHOJIOTUYECKOro Iporecca. BBIITOJTHEHHIO paboTHI
11ab0paTOPHBIX
pabot
Hrtoro mo pasaeriny 0,5 1 32
2. OCHOBBI  aBTOMAaTHYECKOTO
yIpaBICHUS TEXHOJIOTHYECKUMHU
IIpoLeccamMu
2.1 Knaccudukauus M BUIBI CamocrosiTensHoe [K-4.1
CUCTEM aBTOMAaTHYECKOTO 0,5 10 |wusydeHue yueOHOM TecrtupoBanue '
yIpaBICHUSL. JUTEPaTyphl
CamocTosTensHoe
3 M3yUYCHUE YICOHOM
2.2 Crcremr an/ITe ai] bl YcTHBI onpoc
ABTOMAaTHYECKOTO Patypbl, P [K-4.1
2/1,611 14 MOJITOTOBKA K JlaboparopHbie
PETYJINPOBaHUs. C TUIIOBBIMU
BBITTOJTHEHHIO paboTHI
PETYIATOPAMH.
J1a00paTOPHBIX
pabor




CamocTosiTelbHOe
M3yUYCHUE YIEOHOM

2.3 CaoiicTBa CUCTEM JUTEPaTyphl, JlaboparopHbie MK-4.1
aBTOMAaTHYECKOTO 1 14 MOTOTOBKA K pabotsl [IpoBepka '
PeryJIHpOBaHHUS. BBIITOTHCHHUIO HH[I. 3aJaHIH
J1a00paTOPHBIX
pabot
Wroro no pazneny 0,5 | 3/1,61 38
3. ABTOMaTH3aIUs
TEXHOJIOTHYECKHIX POLIECCOB
CamocTosiTensHoe
3.1 OcoGeHHOCTH MOCTPOCHHUS - [K-4.1
1 7,7 |n3yuenue yueOHOI TectupoBanue
u ¢pynkunu ACY TIL
JIUTEPATYPHI
3.2 ABTOMaTH3aIUsA CaMOCTOSTEIbHOE Vbl onpoc MK-4.1
arJioMeparuoHHOTO 10 |wusyuenue yueOHoii| IIpoBepka HHI. '
MPOU3BO/ICTBA. JIMTEPATYPHI 3a/1aHUi
33 ABTOMATH3ALIA CaMOCTOﬂTEHLHOE VYerHbiii onpoc MK-4.1
10 |wusyuenue yueOHoii| IIpoBepka uHI.
METaJLTyPrUYeCKIX MPOIIECCOB .
JIUTEPATYPBI 3aaHuit
Uroro no pazneny 1 27,7
Hrtoro 3a cemectp 2 4/1,61 97,7 3a4ér
Uroro no pucrurmnae 4/1,611 97,7 3a4er




5 O0pa3oBaTesibHbIE TEXHOJIOTUH

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

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

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

HNudopmanimoHHO-KOMMYHHKALIMOHHBIE 00pa3oBaTeNbHbIE TEXHOJOTMH — B XOJ€ MPOBEACHUS
JEKIMOHHBIX 3aHATHH TPEIyCMaTPUBACTCS HCIONB30BaHUE DIIEKTPOHHOTO JIEMOHCTPAIIMOHHOTO
MaTepuana (JIEKUMU-BU3yalM3allid), HUCIOJb30BaHUE VIHTEpHET pecypcoB Ui IMPOMEXKYTOUYHBIX
aTTeCTAIM{ U TPOBEPKHU OCTATOYHBIX 3HAHUI

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

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

B xoz1e npoBeieHNs ICKIIMOHHBIX 3aHATHH IIPe1yCMaTPUBAETCS:

- HUCHOJb30BAaHUE DJEKTPOHHOTO JEMOHCTPAIIMOHHOTO MaTepuaja [0 COBPEMEHHOM
U3MEPUTEIIbHOM TEXHHUKE;

- HCIIOJIb30BaHME JICKTPOHHBIX YYEOHUKOB IO OTACIFHBIM TEMaM 3aHATHIA;

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

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

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

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

a) OcHoBHas JquTEpaTrypa:

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

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



0) lomotHuTE/IBHAS TUTEPaTypa:

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

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

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

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

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

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

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

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

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



MEeYaTHBIA aHAJIOT.

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

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

B) MeToanyeckue yka3aHms:

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

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

3. MeToauueckre yKa3aHHS 110 BBITIOJHEHUIO KOHTPOJBHOW pabOTBI 1O JTUCITUILINHE
«ABTOMaTH3aIMs METAJUTYprudecKux mporeccony. [Ipunoxenue 3.

r) [IporpammHoe o6ecnieuenue u UHTEepHET-pecypcebI:

IIporpammMHoe oGecneueHue

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

MS Office 2007 Ne 135 or 17.09.2007 BecepouHo
Professional

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

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




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

https://dlib.eastview.com/

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

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

[TouckoBas cucrema Akxkanmemus Google (Google

Scholar)

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

Nudopmanmonnas cuctema - EquHoe okHO gocTyma K
HHGOPMAIMOHHLIM pECYPCaM

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

OIOKETHOE
I/IHCTI/ITYT

denepanpHOE roCyIapCTBEHHOE
YUPEKICHUE «DenepanbHbI
IPOMBINIICHHON COOCTBEHHOCTHY

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

Poccwuiickas ['ocynapcTBenHast 6ubnuoreka. Karamnoru

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

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

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

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

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

http://webofscience.com

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

http://scopus.com

MexnaynapoaHasis 0a3a IOJTHOTEKCTOBBIX KYpPHAJIOB
Springer Journals

http://link.springer.com/

9 MarepuaJibHO-TeXHHYECKOe o0ecnedyeHne T CIUIINHBI (MOIYJIsl)

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




MatepuanbHO-TEXHUYECKOE 00ecIedeHHEe TUCHUIUIMHBI BKIIIOYAET:

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

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

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

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

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

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

- mabopaTopHbIii cTeH «3mMepeHne pacxoa razay;

- naboparopHblii cteH «IloBepka Tepmomnapy;

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

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

- mabopaTopHbIi cTeH ] «I3MepeHne ypoBHS KHIKOCTEI,

- nabopatopHbIiii cTeH 1 «/I3MepeHne ypoBHS ChITy4YHX MaTepHaIOBy;

- mabopatopusIii cteny «IIpeoOpazoBarenu naBnenus MeTpany;

- nabopatopublii cteHn «CTaTHUecKne M IMHAMUYECKHE XapaKTePUCTUKU OOBEKTa
YIOpaBICHUS

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



[Ipunoxenunel

Y4eOHOo-MeTOAUYECKOE 0O0ecTIedeHne CAMOCTOSITEILHOM PadoThl 00y4a0IuXCst

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

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

Ilepeuenns
Ja0opaTOpPHBIX padoT

BOHPOCBI K 3a1uTe

1. Yro Takoe cTaTHYecKasl XapaKTePUCTHKa 00BEKTa YyIIPaBICHUS ?
JKcnepuMeHTaIBHOE 2. Kakoii pexxuM cuctembl yIpaBJIeHus SBISIETCS YCTAaHOBUBILIEMCS?
oTpezeNeHne 3. Omnpenenenne ko3dduirenta nepeaadn 00beKra?
CTaTUYECKOM 4. Uem otnmyaercss koddduument mepenauun oObekra OT KoddduimeHTa
XapaKTePUCTHKH O0BEKTa | yCHICHUS?
yIpaBJICHHS 5. [opsimox  ompeneneHuss  OKCIEPUMEHTAIBHBIX ~ TOYEK  CTaTUYECKOW
XapaKTEePUCTHKH.
JKcnepuMeHTaIbHOE 1. [laTp ompeneneHne IMHAMUYECKOHN XapaKTEPUCTUKN 00BEKTa yIIpaBIeHHUS.
omnpeeneHne 2. Ilepeuncnuth AMHAMHYECKHE TTApaMETPhl 00BbEKTa YIPABICHUS.
IMHAMHUYECKON 3. Jlatb ompeneneraue KoO.
xapakTepucTiku oobekta | 4. Jlate onpenenenue To.
yIpaBIICHUS 5. [atp ompenenenue 13.

[Tepexoanslii mpouecc B
CUCTEME YIIPaBJICHUS

agrwdE

UYro Takoe mepexoIHbIH mpouecc?

Tumel nepexonHbIX MPOLECCOB B CUCTEME YIIPABICHUA ?
[lepeuncnute nokazareny KadecTBa NEPEXOTHBIX IPOLIECCOB.

B xakom pexxume yrpaBieHHs CHUMAIOT MEePeXO0aHbIH mporecc?
HazoBute HacTpoeunsie napametpsl [IM-peryastopa.

IIpumep BapHAHTOB HHAUBHMAYAJBHBIX 3aJaHU

3ananme 1. Pacuer k03¢ PpuineHTOB CTaTHUECKOM XapaKTEPUCTHKH OOBEKTa YIPABICHUS METOAOM
HAaMMEHBIINX KBAaapaToB. Y(X)=a+bX - ypaBHEHHE JTUHUH PErPECCUU.

Cucrema ypaBHeHUH 1A pacueTa Ko3(PHUIMEHTOB YPaBHEHUS IMHUN PErpecCUu:

n n
zYi =na+ble

i i

n n n 2
2 YiXi =aYy, Xj + by X;
i1 = i1

[TocTtpouts Tpaduk CTaTUIECKON XapaKTEPUCTHUKH, /1€ TOYKAMH ITOKa3aTh SKCIIEPUMEHTAIbHBIE 3HAUCHUS, a
JMHHUEH — PacCUETHYIO JIMHUIO PETPECCUM.

9KCH€p MMCHTAJIbHBIC 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

3aganue 2. OnpeneneHue TMHAMUYECKUX TapaMeTPOB 00bEKTA YIPABICHUS 10 KPUBOM pa3roHa.

BapuanTel 3ananuii:



[asneHwne, H/M2
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\

0 10 20 30 40 50 60 70
Bpewms, ¢

0,1 /P—
0,075
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0,025 7

Pacxopn, m"3/c

0 0,4 0,8 1,2 1,6 2 2,4
Bpewms, ¢

ITpuMeps! TeCTOBLIX 3aaHUH
1. B kakux cirydasx MpUMEHSAIOTCS TUPOMETPHI?

a) MPY U3MEPCHHUU BBICOKUX TEMIIEPATYP; B) TMPU U3MEPEHUH TEMIIEPATYPhI JIBHUKYIIIUXCSI 00OBEKTOR;
0) npu u3MepeHnu Temreparyp Hmwke 0°C;  I) Korjaa HeoO0X0AUMO 00ECIIeUUTh BBICOKYIO TOUHOCTb.

2. Kakoit MeTo n3MepeHust JISKUT B OCHOBE PabOThI TEPMOIIAPhI M TEPMOMETPa CONPOTUBIICHHS

a) KOHTaKTHBIN; ©0) OCCKOHTaKTHBINW; B) KOCBEHHBIH.

3. Kak m3MeHsr0TCs CBOMCTBA MaTepualia TepMOMETPa COIPOTHBIICHHS MTPU NU3MEHEHUH TEMIIEPaTyPhI

a) U3MEHSETCS IEKTPUIECKOE COITPOTUBIICHHUE;

0) u3MeHsEeTCS TIOTHOCTH;

B) U3MEHSETCA JJIMHA TPOBOTHUKA.

4. Kak naMeHsieTcs COPOTHBIICHHUE Y TIOIYIPOBOJIHUKOBBIX TEPMOMETPOB CONPOTUBIICHUSI IIPH YBEITHICHUU

TeMIepaTyphl

a) YBEITMUMBACTCS; 0) YMEHBIACTCS; B) HE U3MEHSIETCSI.

5. OCHOBHO¥ 3aKOH, KOTOPBIi JIGKHUT B OCHOBE PabOTHI TEPMOIIAPHI

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

6. CKoIbKO criaeB ObIBACT y TEPMOIIAPHI

a)l; 0)2; B)3; T)3aBHUCHUT OT YCIOBUH U3MEPEHHUSL.

7. Kakue cnau TepMonapbl IOMEMAIOTC B H3MEPUTENLHYIO CPEIY

a) paboune; 0) XOJOJHBIE; B) ropsdyue; T) CBOOOIHBIE.

8. Jliist 9ero BBOMAT TOIMIPABKy HA TEMITEPATYPY XOJIOJHBIX CIIaeB, YTOOBI

a) TeMIiepaTypa XOJIOJHBIX CIlaeB OblIa HOJIb;

0) TeMneparypa XO0JIOJHBIX ClaeB Obljla paBHA TEMIIEpaType ropsunX Caes.

9. Kaxkoii MeTo1 U3MepeHus JISKUT B OCHOBE PadOTHI TUPOMETPOB

a) KOHTaKTHBIM;  0) OECKOHTAKTHBIM,  B) MPAMOI



ITpunoxxenue 2

OueHovHble cpeacTBa AJIs1 IPOBEICHUS IPOMEKYTOYHOM aTTeCTaAlMU

a) Hﬂa}mpyeMble pe3yabTaThbl oﬁyqe}mﬂ 1 OICHOYHBIC CPpEACTBA AJId MPOBEACHUSA l'lpOMe)RyTO‘lHOﬁ aTrreCralmum:

CTpyKTypHBIH
3JIEMEHT [Inaampyembie pe3yabTaTel O0yICHUS OrneHOYHEIE CPECTBA
KOMIIETCHLIUH
IIK-4 Cnnoco0eH BbINOJIHATH 33/1a4M 10 OLleHKe ChIPbSI M METAJLIYPru4eckoil IpOAYKIHUH, KOPPEKTUPOBATh W KOHTPOJMPOBATH NPOU3BOACTBEHHBII
npouecc
K 4.1 Ilepeuenv meopemuueckux 60npocos K 3auemy:

O1neHnBaeT ChIPhE U METAJLTY PTHIECKYIO
MPOAYKIHIO, KOPPEKTUPYET U KOHTPOJIHPYET

HpOPI3BOI[CTBCHHLII>i nponecc ¢ 000CHOBaHUEM

MPUHATBIX TCXHOJOTUYCCKUX U TCXHUYCCKUX

Mep

W3mepurenbHble HHPOPMALMOHHBIE CUCTEMBI

Crioco0wl TipeicTaBieHUs HHGOPMAITUH

KommnbroTepHble TeXHOJIOTUH, UCIIOIb3yEMbIE IIPU MOUCKE HH(DOPMAIIH
HHpopMannoHHbIE TEXHOJIOTHH, UCTIONB3YEMBbIE TIPU TIOUCKE HH(DOPMAITHH
Metoauku noucka u 00paboTKu MHGOPMAIMK U3 PA3IUYHBIX HCTOUHUKOB
[IpencraBnenue nnpopmaruu B TpedyeMom dopmate

Ananu3 nHGOPMALKUU U3 PA3TUYHBIX HCTOYHUKOB

CeTteBble TEXHOJIOTHHU TIpU cOope nHopMaIim

TexHOIOrHUeCKre U3MEPEHHS B 30HE HIDKHET'O CTPOCHUS arJIoMepariioHHON
MaIIuHBI

CoNoaR~LNE

10. TexHuveckue cpecTBa AJisi U3MEPEHUS TAPaMETPOB TEXHOJIOTUUECKOTO MpoIiecca
11. Bunpl ctangapToB.

12. HopmaTuBHBIE TOKYMEHTHI

13. ['ocynapcTBeHHBIE M OTpAciIeBbIe CTAaHAAPTHI I pa3padoTku mpoekTa mo ACY TII
14. TexHnueckue cpeicTBa aBTOMATU3AUU

15. CpencTBa aBTOMaTHUECKOTO PETYITUPOBAHUS

16. CpencTBa cUTHAIIM3AIAN

17. Cratndyeckuil 1 AMHAMHYECKUN PEXXUM paboThl 00BEKTa yIpaBICHUS.

18. Crarnueckas XapaKTEPUCTUKA 00BEKTA YIIPaBJIECHHUSL.

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

20 TumnoBsie JANHAMHWYCCKUEC 3BCHbBS. CraTndeckue 1 AUHAMHUYCCKUC XAPAKTCPUCTHUKHU TUIIOBBIX

COCIUHEHUN 3JIEMEHTOB.

21. HenpepriBubie 3akonb! perynupoBanus (I1, W, ITH, I11, [TN]] - 3akoHBI) U peryasTopsl,
dbopmupytouye 3Ty 3aKoHbl. OnpeesieHre HaCTPOEYHbIX IapaMeTPOB TUIIOBBIX PETyJISITOPOB.

22. [MokasaTenu Ka4ecTBa PeryIupOBaHHUsI.

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




CTpyKTYpHBIii
3JIEMEHT
KOMIIETEHIINU

[Inanupyembie pe3yabTaThl 00yUYeHUS

OneHovHbIe CpeNcTBa

24. Knaccuduxanms cucrem perynuposanus u ynpasienus: ACY, ACVYII, ACYTIL

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

26. ®ynkimu 1 HasHauenne ACY TIL

27. [Mpo6aemMsl ynipaBieHHs TEIUIO3HEPTETUIECKUMH TPOLIECCAMH.

28. [IpuHIMIBI ONTUMAIBLHOTO IJIAHUPOBAHUS U YIIPABICHUS.

29. [Ipumenenne WHGOPMAIMOHHBIX W BBIYHUCIHTEIBHBIX CETEH IS COBEPIICHCTBOBAHUS
MCTAJLITYPIrudCCKuX TEXHOJIOT HH U ypaBJICHUA TCIUIOTCXHUYCCKUMHU 00BEKTaMH.

30. OyHKIHOHAIBHBIE CXEMbI aBTOMATH3AI[MH TEIJIOBBIX MTPOLIECCOB.

31. CTpyKTypa COBPEMEHHOM CHCTEMBI YTIPAB/ICHHS TTPOM3BOCTBOM. YPOBHH CTPYKTYPHI, OCHOBHBIC BHITIONHACMBIC (hyHKIMM

32, Vposems nonysens mihopwatin o6 oGbeKTE, COCTaB YpOBIA, TOTPANMIHE H TEXHIECKHE CPO/CTEA YPOBHA.

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

34, VpoBeHb UCIIeTYepH3aLMH POLECca yIpaBienns. 3a1aun ypoBus. CTpyKTypa POrPAMMHBIX CPEICTB YPOBHSL.

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

36.  OcHOBHbBIE XapaKTEPUCTHKU MPOrPAaMMHBIX CpEICTB HAKOIUIGHHS M IIOHUCKA
uHpopManmu. CTpykTypa u kinaccuduraiws 0a3 qTaHHBIX.

37.  IlporpaMMHBIE CpelCcTBa aBTOMAaTU3UPOBAHHOIO cOopa W mepenadu MHPopMaIu,
CEeTH Nepeaayu JaHHbBIX.

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

39.  Mertoapl CBA3BIBaHMA U TEpeJayd JAHHBIX HAa YPOBHE OIEPAIlMOHHBIX CHUCTEM.
CepBepa nepenauu 1aHHBIX.

40.  Ha3naueHue u CTPyKTypa aBTOMATH3MPOBAHHOT'O TEXHOJOTHYECKOTO KOMILIEKCa.
DeMEHTBI CTPYKTYpbI, Ha3HAYEHUE U COCTAB.

41.  Merposorudeckue xapakTepucTuku. HemeTponorunueckue XxapakTepUCTUKH

42. CTpyKTypHbIE CXEMBI U CBOICTBA CPEACTB U3MEPEHUS

43. O06paboTKa pe3yabTaToB U3MEPEHUS

44, N3mepenue HeanekTpuueckux BenndynH. Kinaccudukanus

45.  3mepeHue TemmepaTypbl TEPMOMETPaMH CONPOTHUBIICHUS (IIPEesbl U3MEPEHHUs,
rpaayupoBkn). TpeboBaHuUs, MPEIBIBIIEMbIE K MAaTEPHATTY

46.  IlpeoOpa3oBaTesid HEIIEKTPUUYECKHX BEIUYMH. MeTalinueckue TepMOMETPHI

COIIPOTUBJICHU




CTpyKTYpHBIii

3JEMEHT [Tmarnpyemsbie pe3yabTaThl 00yUeHUS OLEeHOYHbIE CPEACTBA

KOMIICTCHIIUHN
47. [IpeoGpa3oBarenu HEANEKTPUUECKUX BeMYHH. [10TyITpOBOAHUKOBBIE TEPMOMETPHI
COTIPOTHBIICHUS
48. [IpeobpazoBatenu HEIJICKTPUIECKUX BEJTNYMH. TepmoanekTpuyeckne
npeoOpazoBarenn
49. CrangapTHele TEpMORJIEKTPUUECKHE MpeoOpa3oBarenu (Ipeaenbl H3MEpeHus,
rpaxyupOBKH, MaTepUa AIEKTPOIOB)
50. CrocoObl MCKIIIOUEHHS BIIHMSHUS TEMIIEpaTypbl CBOOOIHBIX KOHIIOB TEpMOIIap.
TpebGoBaHus, MPeAbABIsIEMbIC K MaTepHaliaM, TEPMOIIap
51. [Ipeo6pa3zoBarenu HedNEKTpUUECKUX BennyuH. [TupomeTpsl
52. MeToabl 1 CpeaCTBa U3MEPEHHUS pacxoa
53. [IpeobpazoBarenu cepun METPAH
o4. MeTonbl U CpeicTBa U3MEPEHUsS YPOBHS
Ipumepul npakmuueckux 3a0anuii Ons 3auema:
1. CocTaBHUThH CTPYKTYPHYIO H (DYHKITHOHATBHYIO CXEMBI aBTOMATH3AIMH TUIIOBOTO KOHTYpa
peryJIupoBaHUs TEMIIEPATYPBL.
2. CocTaBUTh CTPYKTYPHYIO H (DYHKITHOHATBHYIO CXEMBI aBTOMATH3AIIH TUIIOBOTO KOHTYpa
peryjvpoBaHus AaBJICHUS.
3. CocTaBHUTh CTPYKTYPHYIO B (DYHKITMOHATBHYIO CXEMBI aBTOMATH3AI[IH TUIIOBOTO KOHTYpa
peryiupoBaHus pacxoja.
4. CocCTaBHUTh CTPYKTYPHYIO B (DYHKIITMOHATBHYIO CXEMBI aBTOMATH3AI[IH TUIIOBOTO KOHTYpa
peryjinpoBaHusa COOTHOIICHUA TOIJIMBO-BO3AYX.
5. HpeI[HO)KI/ITB KOMIIICKC TCXHHMYCCKHUX CpPCIACTB IJId peajiu3aliui THIIOBOTO KOHTYypa
PETYJIHPOBAHUA TEMIIEPATYPHI
6. HpeI[HO)KI/ITB KOMIIICKC TCXHHYCCKHUX CpCACTB A pe€ajiu3alliid THUIIOBOI'O KOHTYpa
peryjmpoBaHus JaBJICHUA
7. HpCI[J'IO)KI/ITB KOMIIJICKC TCXHHYCCKHUX CpCACTB MJIA pe€ajiu3alliid THUIIOBOI'O KOHTYpa
pEeryaupoBaHus pacxoaa
8. HpeI[J'IO)KI/ITB KOMIIJICKC TCXHHYCCKHUX CpCACTB [JIA pe€ajiu3alliid THUIIOBOTI'O KOHTYpa
PEeryJupOoBaHUs YPOBHS
9. CocTaBUTh CTPYKTYPHYIO U (QYHKIIHOHAJIBHYIO CXEMbI aBTOMATHU3aL[H THIIOBOTO KOHTYpa
peryaupoBanus MoutHocty ayru B AIIK.
10. CocTaBUTh CTPYKTYPHYIO U (PYHKIIMOHAJIBHYIO CXEMbI aBTOMATH3aI[H TUTIOBOTO KOHTYpa
YPOBHSI MeTa1a B kpuctaumiarope MHJI3.
11. CocTaBUTh CTPYKTYPHYIO U (YHKIHOHAJIBHYIO CXEMbI aBTOMATHU3aL[H THIIOBOT'O KOHTYpa

perynupoBaHus pacxona Boasl B 3BO MHJI3.
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0) ITopsaaok npoBeieHUs MPOMEKYTOUHOM aTTecTAlMU, OKA3aTeJIH U KPUTEPHH OLleHUBAHMSA:

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

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

IMoka3zaTenn U KpUTEPHHU OLIEHHUBAHUS 3aUeTa:

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

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



[Tpunoxenue 3

MeToanuyeckne yKa3aHus 10 BbINIOJHEHUI0 KOHTPOJbHOM PadoThl 10 JUCHMUILIHHE
«ABTOMaTH3aLMS METAIYPIrHYEeCKHX NMPOIECCOB»

1. OOmue cBenenus

KoHnTponbHas paboTa BBIMOJHACTCS CTYJACHTOM CaMOCTOSITEJIBHO M CHAeTCs O Hadaia CECCHU.
loToByro pa®oTy Hamo claTh IperoaaBaTei0 Ha MPOBEPKY (Ha 0Opa30BaTEeNbHBIA MOPTall), y3HATh
pe3yNbTaThl MPOBEPKH U MPU HEOOXOAMMOCTH UCIIPAaBUTh 3aMeuanus. Pabora OyeT 3a4TeHa TOJIBKO 1OCIIe
yCTpaHCHHUS 3aMEYaHUH.

TekcT KOHTPOIBHON PpabOTHI JOIKEH COIEepPKATh:

— TuTynbHBIN TUCT, BRITTOJTHEHHBIN 110 3a1anHoi dhopme ([Ipunoxenue A).
- ConepxaHue.

- 3aganue 1.

— 3amanue 2.

— 3amanue 3.

— 3aguue 4.

— Cnucok UCI0JIb30BaHHBIX UCTOYHHUKOB.

2. TeopeTuueckoe BBe/ieHUE
3aoanue Nel. Pacuem Kodghhuyuenmos cmamuueckoil xapaxmepucmuku o0vekma
YRPAagIeHus MemoooM HAUMEHbULUX K8AOPAmos

Memoo naumenvuiux K8a0pamos

JUIs  MaTeMaTHYecKoro  ONMCAHUSI  CTaTHMYECKHX  OKCIHEPUMEHTABHBIX  XapaKTEPUCTHK
TEXHOJIOTHYECKOTO IpOIlecca HCIOJIb3YIOTCS ypaBHEHHUS, TOJYYCHHBIE METOJOM MaTeMaTHYeCKO
CTATUCTUKHU sl monydenus 3aBucumoctu Y = f(X). D1y 3aBucuMocTh Hambosiee MpocTo U yM0OHO
BBIPA3UTh C UCIIOJIb30BAaHUEM MHOTOYJICHA BUIA:

Y(X)=ag +a; - X+a, - X* +....+a, - X" 1)

Tak xak crarmueckas XapaKTCpUCTUKa HeJ'II/IHef/'IHaH, TO IAJIA NOJIYYCHUA YPABHCHUA CTaTUYECKOH
XapakTEPUCTHUKHU UCTIOJB3YETCs IMMOJIMHOM quBepTOﬁ CTCIICHU BUA:

Y(X)=a, +a,-X+a, X% +a;-X> +a, -xX* 2)

Koaddurpents mosimaoma (2) ONpeaenstoTcs U3 PeliCHUs CUCTEMbl YPaBHEHHM, MMOJIyYCHHBIX C
HCIIOJIb30BAaHUEM METOJ]a HAMMEHBIINX KBaJIPaTOB:

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

SXY=a, Y X+a;-YX?+a, Y X3+a; -2 X ra, - T X°

SX2Y =a,- Y X% +a,- Y X3 +a, - Y X +ay - I X% +a, -3 X® (3)
X3 =a, - IX3+a;- Y X +a, IX°+ay Y X% +a, -3 X’

XY =a, - Y X*+a;- Y X% +a, -3 X% +a, -3 X8 +a, - > X8

Pacuer ko3 duIMieHTOB ypaBHEHHS CTATHYECKOH XapaKTEPUCTUKHA METOJOM HaWMEHBIINX
KBaJpaTOB NPUBEJICH B TaOJIMIC HUKE.

Pemrenue cucremMbl ypaBHEHHH OCyIecTBILEeTCS MeToJoM KpaMepa u 3akirouaercsi B ONpeaeIeHuI
K03(HULMEHTOB MOIMHOMA (2) ¢ OMOIIBIO ONPECIUTENCH, COCTABICHHBIX 10 CUCTEME ypaBHeHHUid (3).
Hannbie OepyTes U3 TaOIULBI (CyMMa MO CTOJIO0aM)



=N

Y x x* x® x* N Y X2 x® x4 N XY x3 x*
XY x2 x® x* x5 X Xy x3® x4 x° X X% Xy x* x°
X2y x3® x* x5 x°® Ay =| X2 X2y x* x® x® Ay =| X2 X3 X2y Xx® Xx°©
X3y x* x% x® X’ x® X3y x°® x& X7 X3 x* x3y x® X’
X*Y X% Xx& x' x8 x4 x*y x® x7 x® x4 x5 x*y x7 x®
N X x2 vy x* N X X2 x% x4
N X X2 X3 v
X X2 x3® xy x° 2 w3 x4 x5
X X2 X3 x4 Xy X X° X7 X" X
Ay =| X2 X* X* X?y X° A | X2 XE X xS X2y Ay =| X* X® x* x® x°
X xt x® XY X X3 x4 x5 xS X3y X xt x® x® X
X4 x5 x6 x4y x8 x* x5 x® xT x4y x* x® x& x7 x8
A A A A A
Ko>pdummenTs mommHoMa (2): 8y = —=; a; = —=; a, = —2; a3 = —>; a, = —.
A A A A A
Koaddunments! ypaBaeHus:
A A A A A
—1-123543; a, =—:=-13503; a, = —= =565069; a; = — =-56374; a, = —~
A A A A
YpaBHEHHE CTATUIECKON XapaKTEPUCTUKH OyI€T NIMETh CIEAYIOIIII BH/I:
Y(X) =1235,43 - 135,03 - X + 565,069 - X? —563,74 - X® +170,227 - X*
ITonyuyeHHas craTuueckasl XapakTEpUCTUKA IIPUBEICHA HA PUCYHKE:
1275,0
‘“\.\
1270,0 <
© \
o
>
©
S 1265,0 AN
cC
=
(0]
'_
1260,0 /
1255,0
0,500 0,600 0,700 0,800 0,900 1,000 1,100 1,200 1,300

KoahpumumeHT pacxoga sBosagyxa

‘ ® JKcn. TouYku

JIvHna perpeccu ‘

Pucynok — CtaTuueckasi XapakTepuCTHKa

=170,227



3aoanue Ne2. Onpeodenenue Ounamuueckux napamempos 00veKkma ynpaeieHus no
Kpueoii pazona
JuHaMu4ecKkoi XapaKkTepHCTUKOM 00beKTa PeryTUpOBaHIS Ha3bIBACTCS 3aBUCHMOCTDh H3MEHEHUS

BO BPEMEHM BBIXOJHON BEJIMYMHBI y 00beKTa B mepexoaHoM pexume. Ilpu stoM mpenmosaraercs, 4to
HEYCTAaHOBHBIUMHCS (TIEPEXOIHBIM) pPEXHUM BbI3BaH OJHOKPATHBIM CTYNEHYATHIM CKadKOOOpa3HbIM
€MHUYHBIM BO3MYILIEHHEM BXOAHON BEIWYMHBI (pPETyIHPYIOIMM BO3JEHCTBUEM WJIM BHEUIHUM
BO3MYyIlleHHEM). J[nHaMHuyecKkas XapakTepuCTHKa 00beKTa TaK)Ke Ha3bIBaeTCs KPUBOM pa3roHa U ABISETCS
BPEMEHHOI XapaKTepUCTUKOI 00beKTa.

KpuBas pa3rona o0bexTa MOXKET OBITh IOJIyd€Ha HKCIEPUMEHTAIbHBIM MyTEM, WIN pPacCUUTaHa
aHAJIUTHYECKH.

[lpu sKcrepuMEHTaNbHOM CHOCOOE MOJYYECHUS KPUBOW Pa3rOHA PEryysiTOp OTKIIOYAeTCcs OT

00bEeKTa peryJIMpoBaHus, a Ha BX0J 00BEKTa BPYUYHYI0 BHOCUTCS €TUHUYHOE CTYIIEHYaTOE BO3/ICHCTBHE.

Y a

Pucynoxk 1 — Ilepexoanas xapakTepucTHKa 00bEKTa
JlnaamMudeckre XapakKTepUCTUKHA 00bEKTa:
Tsan— BPEMS 3aMa3bIBAHMS, XapaKTEPU3YET 3ana3/bIBAHIE U3MEHEHUSI PErYIUPYEMOro mapameTpa
IIPU BO3HUKHOBEHUHU PETYJIHUPYIOMIETO BO3ACUCTBUS WIM BO3MYILCHUS. YBEIUYEHUE Tsan 3aTPYIHICT
paboTy perynsTopa, yXyAllaeT yCTOHUYNBOCTD.
Tos — TIOCTOSIHHASI BpeMEHH 00BEKTa, MEpa MHEPTHOCTH 00BEKTa, 4eM OOIbITe T o5 TEM MEIJICHHEE
M3MEHSETCS PETryIHPYEMbIi TapaMeTp, TeM JieTde paboTaTh PETyISATOPY.

Kos — K0a(hurmeHT nepenayn o0bEKTa, MOKAa3bIBALT, KAK N3MEHSETCS TapaMeTp X MpHU U3MEHEHUU

AY

perymnupyromiero Bo3aeiicteus Y. Uem Gosbliie Kog TeM 00BEKT UyBCTBUTEIbHEE K BO3ACHCTBUSIM. Kog = X

Ilo mepexoxHoMy npo1eccy, H300pakeHHOMY Ha rpaduke, onpeaesnsieM XapakTepUCTUKN 00BeKTa:
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Pucynok 2 — I'padux 1i1st onpenenieHus: AMHAMHYECKHUX [TapaMeTPOB 00bEKTa YIPABICHHS

Koaddurment mepemgaun 00bekra Kos Haxomum 1mo hopmyie:

AY
k06 = E , (1)

rae AX — n3MeHEeHHE BXOIHOM BETMUNHEI;

AY — n3MeHeHU€e BLIXOTHOHN BEIUYHHEI.

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

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

Tos = 32 cek.

3. BapuaHTsbI 3aJaHMii KOHTPOJILHOI PadoThI

3aoanue 1. Cmamuueckas xapaKmepucmurka 00veKma ynpaeieHus

Paccunrarh K03 HUIIMEHTHI TEOPETHUSCKOMN JIMHUU PETPECCHH METOIOM HAUMEHBIITHX
KBa/IpaTOB.

YpaBHEHUE TUHUU PETPECCHH UMEET BUJIL:

h"(x)=ax? +bx+c.

BKCHepI/IMeHTaHBHHe JAaHHBIC 10 BapUaHTaM IIPUBCICHLI B Ta6J'II/ILIe.

X; 3uauenus Y; = y(xi)
Bapuanm 1| Bapuanwm 2| Bapuanm 3 | Bapuawm 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 0,01 591 -4,06 2,19 8,10 -2,01
X; 3uavenus Y; = y(xi)
Bapuanm 7| Bapuanm 8| Bapuanm 9| Bapuanm 10 | Bapuanmll| Bapuanmli?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 -191 3,90 4,08 9,93 -6,00
X;| 3nauenun Y; = y(Xi)
Bapuanm 13 | Bapuanm 14 | Bapuanml5 | Bapuaum 16 | Bapuaum 17 | Bapuaum 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; Bnavenus Y; = y(Xi)
Bapuanm 19| Bapuanm 20 | Bapuanm2l| Bapuanm 22|  Bapuanm 23 Bapuanm 24

1 -1,86 -1,65 -1,89 -1,84 -1,92 -1,90
2 -1,95 -2,00 -2,07 -1,98 -1,60 -1,80
3 -2,12 -1,87 -2,30 -1,72 -1,57 -1,82
4 -2,06 -1,89 -2,26 -1,58 -1,41 -1,86
5 -2,15 -1,75 -2,34 -1,59 -1,36 -1,83
6 -2,00 -1,59 -2,66 -1,59 -0,97 -2,02
7 -2,12 -1,44 -2,88 -1,58 -0,59 -2,01
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

3aoanue 2. /lunamuyuecKkas XapaKkmepucmuka 00veKma ynpagienus
ITo xpuBOIi pa3roHa ONMpeACIUTh TUHAMHUECKHUE TTapaMeTpPbl 00BEKTA YIIPABICHHUS.

Bapuanum Xapaxmepucmuka
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3aoanue 3. Pecpepam «Memoowt u cpedcmea usmepeHus napamempos mexHoao2uieckozo
npouecca»

B pedepare He0OX0MUMO TMPUBECTH CXEMY M OIMCAHHWE MPOMBIIIICHHOTO CPEACTBA M3MEPEHHUS
TEXHOJIOTMYECKOT0 napaMeTpa (1o Bapuantam). Temy MOKHO BBIOpaTh CAMOCTOSTENBHO, COTIIACOBAB €€ C
npenogasareneM. [Ipumepsl TeM:

1. YapTpa3ByKOBEIE PACXOJAOMEPHI

2. TepmoanekTpudeckue npeodpazoBaTenu

3. TepMoMeTpBI CONPOTHBICHUS

4. [TupomeTphl MOTHOTO U3ITyUYEHUS

5. M3mepurens gasnenns Merpan-100

6. Poramerpsr

7. AKycTHYeCKre YPOBHEMEPHI

8. Uzmepenne pacxoia METOJIOM NIEPEMEHHOTO Tepenasia JaBieHus (Ha CyKaroleM
yCTpoiicTBe)

9. MexaHnudeckue ypoBHEMEPHI

10. TennoBble pacxogoMepbl

11. OJeKTpoMarHUTHBIE PACXOIOMEPHI

12. [TupomeTphl CHEKTPaTLHOTO OTHOLICHHS

13. YIpTpa3ByKOBEIE YPOBHEMEPHI

14. TerroBbIe Ta30aHATN3AaTOPHI

15. OnTrudecKue ra30aHaIn3aTophl

16. I"azoBbIe Xpomarorpadsr

17. bByiikoBbIle ypOBHEMEDPHI

18. MarHuTHBI€ Ta30aHATN3aTOPHI

19. SIpkocTHBIE TMPOMETPHI

20. EMKoCTHBIE ypOBHEMEDHI

3aoanue 4. Peghepam « Cucmemul ynpagienus mexHoa02udecKumu npoyeccamun)
B pedepare HeoOXxonumo ommcath CHUCTEMY YHPaBJIECHHS TEXHOJOTHUECKHM IIPOLECCOM H
IIPUBECTH CXEMY aBTOMATH3aLUK 3TOM CUCTEMBI. TeMy MOKHO BBIOpaTh CaMOCTOATENILHO, COTJIACOBAB €€ C
npenojaasareneM. [Ipumeps! Tem:
Temwl (06uue)

1. ABTOMaTH3aLM MpoLecca MEJIKOro ApOOICHHS.

2. KoHTponp Hamuuus ChIMydnx MaTepHanoB B paCXOAHBIX OyHKepax.

3. Jlo3upoBaHHe CHITyYUX MaTEpUaNOB.

4. VYnpaBneHue IO3UPOBAHMEM CBHIIYYHMX MAaTepuaoB NpH (POPMUPOBAHMHM IMIMXTHl U3

HECKOJIBKHUX MaTeprajoB (00bEMHOE TPOITOPIIMOHUPOBAHNE).
5. ABTOMaTH3aIMs Mpolecca CIICKaHHsI IMXTHI Ha arJIOMEPAIMOHHBIX MaIlIWHAX.



Croco06bI U3MEpEHUs BIAKHOCTH IHUXTHL

6

7. KoHTpons u ynpasieHue yKiakoi IIUXThl Ha JIEHTY B IOCTOSIHHOM 33/1aHHOM CJIO€.
8 ABTOMaTH3a1Us TEXHOJIOTHYECKOTO MPOIlecca BRIIIIIABKY UyTyHa B JOMEHHBIX Ie4ax.
9

ABTOMaTI/IBaLII/IH TCIUIOBOTO PCKHUMaA BO3AYXOHArpeBaTeCJIsL HOMGHHOﬁ Icyu.

10. VYnpaBieHue TeIIOBEIM PEKUMOM JOMEHHON TIEUH.

11. VYnpasneHue pacrpeneaeHieM Ia30Boro NOTOKA 10 CEYSHUIO KOJIOIHNKA JOMEHHOM I1eUn.

12. ABTOMaTHYECKOE PETYIUPOBAaHNE X0/ IOMEHHOU TMEYH.

13. ABTOMaTH3anysl TEIJIOBOTO W TEXHOJOTHYECKOTO pEeXHMOB BBHIIUIaBKA CTald B
KOHBEPTODE.

14. KonTpons conepxanus yriaepoaa B MeTajue.

15. ABTOMaTH3alUsl TEXHOJOTHYECKOrO TIpolecca BBIIUIABKM CTalld B JYTOBBIX
CTaJICIUIaBUIIbHBIX MEYaXx.

16. ABTOMaTH3aLNUs 3JEKTPUUECKOTO PEKUMa AYTOBBIX CTAJEIIABUIIBHBIX IIEUeH.

17. ABTOMaTH3aLMs TEIUIOBOTO PEXKUMa TyTOBBIX CTAJICIUIAaBIIIBHBIX MEUeil.

18. ABTOMAaTH3aMMs TEIIOBOTO M TEXHOJIOTHYECKOTO PSKUMOB pa3iuBKy cTaym Ha MHII3.

19. ABTOMaTH3aLMs TEIIOBOTO PEXUMa Ieueil KaMEepHOTro THIIA.

20. ABTOMaTH3aLUs TEIUIOBOTO PEXXUMa METOAMYECKUX MHOI'O30HHBIX I1€4EH.

21. ABTOMAaTH3aIMS IPOTIECCa MPONU3BOICTBA OKATHIIICH.

22. ABTOMaTH3aIIUsl KOKCOBOM Oarapeu.

23. Cucrema ympapiieHUs HAOOPOM, B3BEIIMBAHUEM M JOCTaBKOM MaTepuaia K CKUIIOBOMY
MIOJBEMHUKY U Ha KOJIOIIHUK JOMEHHOM MeYu.

24, ABTOMaTH3aLHUsI MUKCEPHOTO OTACIICHUS] METAJUTYPIrHUECKHUX LIEXOB.

25. VYnpaBneHue pOLECCOM BBIUIABKM CTAlId B IEPHOA IOBOAKH B MapTEHOBCKUX U
JOBYXBaHHBIX CTaJeTIaBUJIbHBIX IeYax.

26. ABTOMaTH3aLMsl IPOLIECCA BAKYYMHUPOBAHMS CTAJIM B YCTAaHOBKAaX LUPKYJSALHOHHOIO
THUTIA.

217. MatemaTudeckie AIKCHEPUMEHTAIBHO-CTATUCTUYECKHE  MOJIEIM  TEXHOJOTHYECKHUX
MIPOIIECCOB.

28. HeiipocereBbie MOETN TEXHOIOTMUECKHUX MPOLECCOB (JOCTOMHCTBA U HEAOCTATKH).

29. Mopenu ynpaBieHHs TEXHOJIOTHIECKUMHU MPOIIECCaMU Ha MPUHIIMIIE HEYETKMX MHOKECTB
Y HEYETKOM JIOTHKH.

30. Kpurepun ynpasnenus npu cozganuu ACY TII n pekoMeHaanuu no ux NpUMEHEHHIO.

Temut (onmumanvroe ynpagienue, KOHKpemu3auus 00veKma ynpagieHus)

1. ABTOMaTH3aLMsl M ONTHUMM3ALUS TEXHOJOTHMYECKOI'O IpolLecca M3MEIbUCHHS PYAHBIX
MaTEPHAIOB C LEJIbI0 JOCTIKEHUSI MAKCUMAaIbHO BO3MOKHOM MPOU3BOIUTEIBHOCTH MENbHUIIBI.

2. ABTOMaTHYECKOE PETYTUPOBAHHE CKOPOCTH AarjoJIeHTHl MO 3aKOHYEHHOCTH IpoIlecca
CIIeKaHMs arjiomepara.

3. ABTOMaTH3alus M ONTHUMHU3ALUS YIIPABIEHUS NMPOLIECCOM YBJIAKHEHUS arjolIMXTHl C
LEINBI0 00ecreueHHsI MaKCUMaIbHOW POU3BOAUTENILHOCTH arjOMAaIlyH.

4. ABTOMaTH3alusl YIPABJIEHUS IPOLECCOM AO03MPOBaHMSA TOIUIMBA B IIUXTY C LEJBIO
o0ecriedeHsi MAaKCUMaJIbHOM CKOPOCTH CIIEKaHMS arjIOMUXTHl B arjioMepalioOHHOM IPOHU3BOACTBE.

5. ABTOMaTH3UPOBAaHHAsl CHCTEMa KOHTPOJS W YHPABJIECHHUsS TEIUIOBBIM DPEXHMOM Kamep
KOKCOBO#1 Oarapen B ycimoBusix [IAO « MMK».

6. ABTOMaTH3aLUsl TEXHOJOTMYECKOIO PEKUMa pabOThl OEH30JIBHOI'O OTAEIEHHS KOKCO-

xummyeckoro npoussoacTa [IAO « MMK».

7. ABTOMaTH3alMsl TEXHOJOTHYECKOTO TpoIlecca YIJIENOArOTOBUTENBHOTO OTACICHUS
KOKCO-XUMHUYECKOTO MPOU3BOACTBa B ycinoBuax [TAO « MMK».

8. ABTOMaTH3anus Mpolecca MMXTONOAAYN U 3arpy3KHM LIMXTHl B AOMeHHYyI0 mneub NelO
[MAO «MMK» ¢ ucnonp30BaHHEM CUCTEMbI OECKOHYCHOH 3arpy3KH.

9. ABTOMaTH3alMs ¥ ONTUMH3ALKA MIPOLECcca TOauy IPUPOJHOrO ra3a B JOMEHHYIO M€Yb C
LEJIbI0 YMEHBIICHHUS pacxo/ia KoKca.



10. ABTOMAaTH3aIMs TEIJIOBOTO PEXXMMa BO3IyXOHArpeBaTeNsi JOMEHHON TeUd B YCIOBHIX
[MAO «MMK» st o0ecrieueHrs MaKCUMaJIbHO BO3MOXHOM aKKyMYJISIIMU TEIlia 3a MEePHo/] Harpesa.

11. CucreMa aBTOMaTUUECKOM ONTHUMU3ALMS YIIPABICHUS MPOIIECCOM CKUTAaHUS TOIUIMBA B
MMOJIKYTIOIFHOM  NPOCTPAaHCTBE BO3JyXOHArpeBaTelss B IIEPHOJ HAarpeBa C LENbI0 JIOCTHKCHHS
MaKCHMAJIBHO BO3MOXKHOW CKOPOCTH Harpesa KyrioJia J0 3aJaHHOH TeMIepaTyphl.

12. Cucrema aBTOMAaTHYECKOTO KOHTPOJIS XOJ1a MpoIlecca BHITUIABKH CTaNH B KHCIOPOIHOM
KOHBepTOpe, oOecreunBaroas MperoTBpallieHne M HeIOMyIIeHWe BBIOPOCOB pacIulaBa W IUIaKa U3

KOHBeEpTepa.

13. ABTOMAaTHYECKass CHCTEMa TIPOTHO3HMPOBAHME TEKYIIETO0 CONCp)KaHWd yriepoia B
mpoliecce KOHBEPTEPHOH TUIABKH TI0 aHATU3Y OTXOJISIINX KOHBEPTEPHBIX T'a30B.

14. ABTOMAaTHYECKasI CUCTEMA HEMPEPHIBHOTO PACUETHOTO OMPEACICHUSI TEMIIEPATYPhI CTAIH
B IpoIlecce KOHBEPTEPHOU ILIABKH.

15. CucremMa aBTOMaTHYECKOTO YIIPABICHUS MTOJI0KESHUEM MPOTyBOYHON (hypMBI KOHBEpPTEpPA.

16. ABTomaTm3anus u ontuMmsalws sHeprerudaeckoro pexkuma JICII ¢ menpro nqoctmxkeHus

MaKCHMAaJTBHOM MMPOU3BOIUTEIHHOCTH TTEUH.

17. Cucrema ONTHMAaNbHOTO YIPABICHUS HHEPTETHYECKHUM PEXKHMOM JIEKTPOIAYTOBOI
IUTaBKH C LENBI0 TOCTIKEHUSI MUHUMAIILHOTO YAECTHHOTO PAcXo/a dJIeKTPUIECKON IHEPTHH.

18. Cucrema onTMManbHOTO YyrpaBieHHs osHepretudeckum pexumom JICII-180 ITAO
«MMK)» ¢ 1171610 TOCTHKEHHUST MUHUMAILHOH c€0eCTOMMOCTH BEITUIABIIIEMOM CTalIH.

19. ABTomarHyeckoe ympapieHue TeruioBeiM pexumoM JICII-180 ¢ wucnosibp3oBaHuem
HHPOPMALIMHA 0 KOCBEHHOM METOJIE pacyeTa TeKyLIel TeMreparyphl JKUIKOW CTalu.

20. ABTOMaTH3anus Mpoliecca T03UPOBaHUS U TIOJIa4H IITAKOOOPa3YIONIHX, JETUPYIOUINX H
PACKHCISIIOIUX MaTepuaioB B arperat 4oBoJku cranu B yciaosusx KKII ITAO «MMK».

21. ABTOMATH3WPOBAaHHOE yNpaBICHWE TEIUIOBHIM PEKUMOM HAarpeBa MeTauia C
WCTIOJIb30BAaHUEM CHCTEMBI HETIPEPBIBHOTO TEKYIIET0 KOHTPOJIS TEMIIEpaTyphl METajlla B arperare medb-
koBi (AIIK) B ycnoBusax KKII [TAO «MMK».

22. ABTOMaTH3alMs TEXHOJIOTHYECKOTO peXuMa TIpollecca BaKyyMHUPOBAaHUS CTald B
YCTaHOBKE MOPIIMOHHOTO BaKyyMHUPOBaHHUSI.

23. CucrteMa aBTOMaTHYECKOTO YIPABICHUS PACXOJOM TPAHCIOPTUPYIOIIETO ra3a (aproHa) C
LENbI0  JOCTM)KEHUS  MaKCHUMajJbHONW  NPOM3BOJUTENBHOCTH  YCTAHOBKM  IHMPKYJIALHUOHHOTO
BaKyyMHpPOBaHHS CTaJIH.

24. ABTOMATHU3UPOBAHHAS CUCTEMY OIPEAEICHUS OKOHYaHUSI IPOLIECca BAKYyMUPOBAHUS IIPU
JOCTV)KEHUH 33/IaHHOTO COZIeP KaHus yIiiepoa B MeTainie (10 aHAIIN3Y OTXOISIINX Ta30B).

25. ABTOMaTH3aNMsl TEXHOJOTHYECKOTO pEXHUMa Ipolecca BaKyyMHPOBAaHHS CTald B
ycra"oBke IupKysiuorHoro trma B KKI[ [TAO « MMK».

26. Cucrema aBTOMaTH4YECKOTO PETYJIUPOBAHHIE YPOBHS METAJIA B POMEKYTOYHOM KOBIIIE U
kpuctauinzarope MHJI3 B yenosusx KK ITAO «MMK».

27. ABTOMaTH3MpOBaHHAs CHCTEMa YTNpPaBJIEHUS CKOPOCThIO pa3iauBku MeTauia B MHII3 B

3aBUCHUMOCTH OT TEMIIEPATyPhI CTAIU B IPOMEXYTOYHOM KOBIIIE U MapKU Pa3IUBAEMOM CTaIH B YCIOBHIX
KKII [TAO « MMK».

28. ABTOMaTH3aLHUs TEXHOJOTHYECKOTO MPOLIECCca Pa3IMBKU CTAIM Ha COPTOBBIE 3arOTOBKHU B
yenoBusax JCIIL ITAO «MMK»y.
29. Cucrema aBTOMAaTHYECKON ONTHUMHU3ALUK YIPABICHHUS MIPOLECCOM COKUTAaHUs TOIIMBA B

Meroamdeckoi meuu crana 2500 ITAO «MMK» ¢ 1ienbro J0CTHKEHNS MaKCUMaTbHO BO3MOYKHOH CKOPOCTH
Harpesa MeTaJuia.

30. ABTOMaTHYeCKass CHCTEMa CTaOMJIM3aIllMH TEMIIEPaTYPHOTO COCTOSHUS HarpeBacMbIX
CIII00BBIX 3arOTOBOK Ha BBEIXOJE M3 METOANYECKOH ITeun crana 2500

31. ABTOMaTH3anus TEIJIOBOTO U PeKUMa IpU Harpese Meramia B rnedax crana 2000 ITAO
«MMK».

32. ABTOMaTH3aLMs TEIUIOBOTO PEXHMMa CBETJIOTO OT)KUIa METaula B Ie4yax KOJIIaKOBOTO

tuna aucronpokarsoro uexa JIINI-5 ITAO «MMK».



33. ABTOMaTH3a1Ks TETJIOBOTO PEXXUMa OTXKHTa JICHTHI B JIEKTPUUECKUX MIeUaxX KOIMAaKOBOTO
tuna B ycnousix [IAO «MMK-Metuszy.

34. ABTOMAaTH3MpPOBaHHAs CUCTeMa BKJIIOUEHHs ropenok Oamennoi meunm AIHI[ nexa
nokpeituii [TAO «MMK» ¢ nienpro cTabuau3auy TeMIeparypsl HOJIOCH Ha BBIXOJIE U3 YHacTKa HarpeBa u
o0ecriedeHusi COXpaHHOCTH PaJHalMOHHbIX TPYO.

35. ABTOMaTH3aI¥sI TEIJIOBOTO PeKUMa B 30HaX Harpesa OamenHon nean AHO JIITII-3 TTAO
«MMK».

36. ABTOMATH3MPOBAaHHAS CHCTEMa KOPPEKITUH TEIIOBOTO PEKMMa MaporeHeparopa (KoTia)
TOL] nmpu H3MEHEHNN KOJIMIECTBA BEIpaObaThIBaEMOM 3JIEKTPOIHEPT HH.

37. ABTOMaTH3MPOBaHHAsI CUCTEMA PEryJIMPOBaHUs YPOBHS BOJbI B OapabaHe MapoBOro KOTJa
naporeneparopa [IBC [TAO «MMK».

38. ABTOMaTH3aLMsl TEIUIOBOTO PEXHMMa PACIBUIMTEIBHOTO CYIIMIA Ui MPUTOTOBJICHUS

IpaHyIMPOBAaHHBIX UIAKOOOPA3yIOIINX CMECEH.

4. TpeOoBaHusi K oGOpPMJIEHHI0 KOHTPOJbLHOH PpadoThl MO JHCHUILIMHE
«ABTOMATH3AIUSI METALIYPIrH4eCKUX MPOLECCOB)»

®opmar mucra A4. Hlpudpt Times New Roman, pasmep 12, MexcTpounslii uHTepBanm 1,5.
BripaBHuBanue Tekcra mo mupuHe. A63an 1,25. Ilapamerpa crpanuust: cieBa 30 MM, cripaBa 10 MM,
cBepxy u cHu3y 20 MM. HoMep cTpaHHMIIBI IpOCTaBIIsieTCS BHU3Y OT LIEHTPA.

Tekcr pedepara HoDKEH OBITH CTPYKTYPUPOBaH. 3arojiOBKM IIEPBOTO YPOBHS 3alUCHIBAIOTCS
NPOTMCHBIMH OYKBAMH, CHMMETPHYHO TEKCTY, XKHPHO. 3ar0JI0BKH BTOPOTO YPOBHSI — C IPONMUCHON OYKBHI,
OCTaJIbHBIE CTPOYHBIE, KUPHO, ¢ a03aI[HOr0 OTCTYTIA.

B Ttekcre o00s3aTenbHO JMODKHBI OBITH PACCTABJICHBI CCHUIKM HA HCIOJIB30BAaHHBIE
ncTouyHuKU. CIHUCOK UCTIOIh30BaHHBIX UCTOYHUKOB (POPMUPYETCS B TOPSAIKE CCHUIOK MO TEKCTY
pedepara u opopmisiercs B coorBercTBuu ¢ [[OCT P 7.0.100 -2018.

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

1.Onucanue uzoanuti ¢ 0OHUM ABMOPOM

Cubuxun, 10./]. DnexrpocHabkeHHe MPOMBIIUICHHBIX ¥ TPAYXKIAHCKUX 3aHUH: y4eO. s cper.
npod. oopas. / FO/I. Cubukun; Cpeanee npod. Odpaszoanne, CTpOUTEILCTBO U apXUTEKTypa. — MOCKBa:
Academia, 2006. — 362 c.: ni., Taba. — ISBN 5-7695-2250-3. — TekcT: HEMOCPEACTBEHHBIH.

2.0nucanue ¢ 08yms agmopamu

UYepros, A.I'. 3agaunnk no ¢usnke: yued. mocodbue / A.I'. UepTtos, A.A. BopoObeB. — 8-e u3 1.,
niepepad. u gor. — MockBa: @usmatiurt, 2008. — 640 c.: wi. — ISBN 9875-94052-145-2. — Tekcr:
HETIOCPEICTBEHHBIN.

3.0Onucanue c mpems agmopamu

Bapnamosa, JI.H. Ynpasnenue nokyMeHTauen: aHII0-pyCCKU aHHOTUPOBAHHBIHN CIIOBaph
cTaHaapTu3upoBaHHoU Tepmunonorun / JI.H. Bapnamosa, JI.C. baron, K.A. bactpukosa. — MockBa:
Cnytaukt, 2017. — 398 ¢. — ISBN 978-5-9973-4489-4. — TekcT: HENOCPeACTBEHHBIH.

4.0Onucanue uzoanuii nood 3aziaguem (5 u boree asmopos)

Maremaruka: yue6. nocooue / FO.M. Jlanunos, JI.H. XKyp6enxko, I'.A. HukonoBa [u ap.];
MunucrepcTBo 00pazoBanus u Hayku Poccuiickoit @eneparum, Kazanckuii rocy1apcTBeHHBINA
TexHoNoTHnYeckuit yauepcutet. — Mocksa: UHOPA-M, 2011. — 496 c.: ui., Tadn. — ISBN 5-16-
0022673-2. — TekcT: HeTIOCPEICTBCHHBIM.

5.Onucanue MHO20MOMHBIX UZOAHUT

Marepuasbl 1 3JIeMEHTHI 3JIEKTPOHHON TexHUKU. B 2 Tomax. T.1. [IpoBoAHNKH, TIOTYTIPOBOAHUKH,
JOVBJIEKTPUKH: YYEOHHK JUIS CTYA. By30B, O0YYalOUIMXCS M0 HANPABICHUIO « DIEKTPOHUKHU H
mukpoanektponuka» / B.C. Copokun, b.JI. Autunos, H.I1. Jlazapea. — Mocksa: U1 Akagemus, 2006. —
440 c. — bubmmorp.: c. 435-438. — IIpenm. yka3.: c. 438-440. — ISBN 5-7695-2785-4. — Tekcr:
HEIMOCPEACTBEHHBIN.

6.0Onucanue 3aKk0OHOOAMENbHBIX MAMEPUATLO8

I'paxxnanckuit mponeccyanshbrit kogekc PCOCP: [mpunsar tpetbeii cec. Bepxos. Cosera PCOCP
mectoro co3biBa 11 urons 1964 r.]: odwurl. Teker: mo cocrosauio Ha 15.11.2001 1.; MHHHCTEPCTBOBO
tocrurun Poccuiickoit deneparnuu. — Mocksa: Mapketunr, 2001. — 159 ¢. — 3000 3x3. — ISBN 5-94462-
191-5. — TekcT: HEMOCPEACTBECHHBIH.



7.0nucanue cmanoapmos

I'OCT P 57564-2017. Opranu3amnus u MpoBeJeHUE padoT MO MEKIYHAPOTHOW CTaHIap-
tu3anuu B Poccuiickoii ®deneparmu = Organization and implementation of activity on
international standardization in Russian Federation: nHamumonanbHblii cTaHgapT Poccuiickoi
®enepanun: u3nanue odpunraibHOE | YTBEPKIEH U BBeieH B AeiicTue [Ipukazom denepanbHOro
areHTCTBA 10 TEXHUUYECKOMY peryjJupoBaHui0 U MeTpojoruu ot 28 utons 2017 r. Ne 767-cT :
BBeJICH BrepBbie: nara BeeaeHuss 2017-12-01 / paspaboran Bcepoccuiickum Hay4HO-
HCCIICIOBATEIbCKIM WHCTUTYTOM CTaHJAPTU3alMU M CepTU(UKANMH B MAIIUHOCTPOCHUU
(BHUMHMAIL). — Mocksa: Ctannaptuadopm, 2017. — V, 43, [1] c.; 29 cm. — 33 ak3. — Teker
HEINIOCPEACTBEHHBIMN.

8.Onucanue nameHmuvix OOKYMEeHMO8

[Marent Ne 2637215 Poccuiickas ®eneparms, MITK B02C 19/16 (2006.01), B02C 17/00 (2006.01).
BubOparnmonnas Menphuna: Ne 2017105030: 3assn. 15.02.2017: omy6s. 01.12.2017 / Apremenko K.
., boraganos H. 3.; 3asButens BI'TY. — 4 c.: ui. — TekcT: HemocpeACTBEHHBIM.

9.0Onucanue nepuoouueckux uz0aHutll

BezonacHocTs xkusHenesTensHOCTH. — ISSN 1684-6435. — Tekct: HEemoCpeICTBEHHBIH.

Bectauk apesneit ucropun. — ISSN 0321-0391. — URL.:
https://dlib.eastview.com/browse/publication/669/udb/12 (nara o6parmienus 02.10.2019). — Teker:
3JIEKTPOHHBIH.

10.Onucanue uzoanuni MI'TY

[Mapcynkun, b.H. JlokanbHble cTaOMIH3UPYIONIHE KOHTYPH aBTOMATHYECKOTO YIIPABJICHHS B
ACY TII npomsinennoro npousBoactsa: MmoHorpadus / b.H. Ilapcynxun, C.M. Angpees, O.C.
Jlorynoga, T.Y. AxmeroB; Marauroropckuii roc. Texaudeckuit yH-T um. I'.J1. HocoBa. — Maruuroropck:
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IIpumepot évinoinenus siemenmos peghepama.
Tab6muma 1.1 — HazBanue Tabauisl
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160 1000 4 5 6
170 1125 52 60 39
190 1165 389 405 247
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Pucynoxk 2 — IIpumep rpaduka GyHKIMOHATEHONW 3aBUCUMOCTH
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Pucynoxk 3 — Ilpumep rpadmka KOMMIeCTBEHHOW 3aBUCUMOCTH
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