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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TroJy Ha 3aceaHuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHHUS

[Iporokonm ot 20 . Ne

3aB. kadeapoii C.M.XH}:[peeB

Pabouast mporpamMma rnepecMoTpeHa, o0CykaeHa u ogo0peHa s peanmsaruu B 2028 - 2029
y4eOHOM TroJy Ha 3aceaHuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHUS

[Iporokonm ot 20 1. Ne

3aB. kadeapoii C.M.ZH}:[peeB

Pabouast nporpamMma rnepecMoTpeHa, 00CykeHa 1 og00peHa s peanu3auu B 2029 - 2030
y4eOHOM roJly Ha 3aceaHuu Kadeapbl ABTOMATH3HPOBAHHBIX CHCTEM YIPABIICHHS

IIporokom ot 20 . Ne
3aB. kadenpoii C.M. Anpapeen

Pabouas nmporpamMma rnepecMoTpeHa, 00CykaeHa u ogoopeHa s peanusanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceaHuu KadeaApbl ABTOMATH3HPOBAHHBIX CHCTEM YIIPABJICHHUS

[IpoTrokom ot 20 . Ne

3aB. xadenpoit C.M.XHJIPGGB

Pabouas mporpamMma rnepecMoTpeHa, 00Cy>kaeHa 1 o00peHa s peanu3aruu B 2031 - 2032
y4eOHOM T'OJly Ha 3aceaHuu Kageapsl ABTOMAaTHU3WPOBAHHBIX CUCTEM YIIPaBICHUS

IIporokom ot 20 . Ne
3aB. kadeapoii C.M. AuapeeB




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[enssMu oCBOEHUS TUCIUTUIMHBI « ABTOMATH3AINS METAJUTYPIrHYCCKHUX ITPOIIECCOBY
SIBJISIFOTCS: M3YyYCHHUE ITPUHIIAIIOB ITOCTPOSHUS U SKCILTyaTallui HH(OPMAIIMOHHBIX CHCTEM B
TEXHOJOTHYECKHUX ITPOIECCaX B METAILUTYPIHH; OCHOB TCOPHU aBTOMATHYECKOTO yIIPaBICHUS
METaJUTyPrHUYCCKHUMU ITPOLIECCAMM; IIPUHIIMIIOB XpaHEHUS U 00pabOTKH, aHAIM3a U CHHTE3a
MIPOU3BOJICTBEHHO-TEXHIUUECKON HHPOPMAITHH.

2 MecTo qucHuILIMHBI (MOYJIsl) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuuniamHa ABToMaTH3alMs METAJUTYPrUYeCKUX MPOILIECCOB BXOAUT B YaCTh
y4eOHOTrO0 11aHa GOPMHUPYEMYIO yYaCTHUKAMHU 00pa30BaTeIbHBIX OTHOIIICHUI
00pa3oBaTebHON MTPOTPaMMBI.

JI1st u3ydeHUs AUCIIUIUIMHBI HEOOXOAMMbI 3HAHUS (YMCHHMSI, BIIaJICHUS ),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS JUCIUILTNH/ TPAKTUK:

®duznka

MerTtposnorus, cranaapTu3alus U cepTuuKanus

BBenenue B HanpaBiieHue

3HaHus (YMEHUS, BIIAJICHUS ), TIOJIYYE€HHBIC IPYU U3YYCHUN JAaHHOW JTHACIIUILIMHBI
OyIyT HEOOXOUMBI JIS U3YUCHHSI TUCITUTUINH/TIPAKTHK:

[Tpon3BOACTBEHHAS - TEXHOJOTHYECKAs (MPOCKTHO-TEXHOJIOTHYECKAs) TPaKTUKa

DKCIUTyaTalus JOMEHHBIX Ieuen

MeToabl ONTUMU3ALMH B METAILTYPTrUU

[ToaroToBKa K mpoleaype 3alluThl ¥ 3al[iTa BBITYCKHOM KBaIU()UKAIMOHHOM
paboThI

MeTo bl KOHTPOJISl JOMEHHOTO Mpoliecca

3 Komnerenunu o0y4aromerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHUSA

AUCHHUILNIMHBI (MOYJIS1) M IJIAHUPYEMble pe3yJIbTaThl 00y4eHH s

B pe3ynbrare 0cBOGHUS TUCHMITIIMHBI (MOyJIs) «ABTOMaTHU3aLUs
METAJUTyPrUUeCKUX MPOLECCOB» 00yUaroImUIiCs TOHKEH 001afaTh ClIeAyOIMMU
KOMIIETEHIUSIMMU:

KOI[ HHJUKaTopa I/IHILI/IKaTOp JOCTHIXKCHUS KOMIICTCHIITUN

[TIK-4 CriocoGeH BBITIONHSATE 33J]a41 0 OI[EHKE CHIPhS M METAJUTY PrU4ecKOi MPOyKIUH,
KOPPEKTUPOBATh Y KOHTPOJIUPOBATH NPOU3BOICTBEHHBIN MPOLIECC

[K-4.1 O11eHUBAET CHIPhE U METALTYPTUUYECKYIO MMPOAYKIINIO, KOPPEKTUPYET U
KOHTPOJIUPYET MPOU3BOJICTBEHHBIN MPOIIECC € 0OOCHOBAHUEM MPHHSTHIX
TEXHOJIOTHYECKUX M TEXHUICCKUX MEP




4. CTpyKTypa, 00bEM U coaepkaHue TUCHUILINHBI (MOLYJIs1)

OO0mmas TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABISIET 3 3a4eTHHIX enuHuI] 108 akaja. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas paboTa — 6,4 akaJ. 4acoB:
— aynuTopHas — 6 akaJl. 4acoB;
— BHeayauTopHas — 0,4 akaj. 4acos;

— caMocTosTeNbHas paboTa — 97,7 akaj. 4acos;

— B opMe IpaKTHUECKOl noaroToBku — 0 akaj. yac;

— MOJTOTOBKA K 3auéty — 3,9 akaj. yac
donma arrecTanuu - Rauer

AynutopHast g
KOHTaKTHas paboTa E = dopma TeKyero
=
B aKaJ. yacax g Bn KOHTPOJISI
Paznien/ Tema g (B axan ) == A . p Kon
> 3 © | cCaMOCTOSITEBHOM | yCleBaeMOCTH U
JUCLUTUTAHBI S = . | xoMnereHyu
g £ paboThI MIPOMEKYTOUHOH
1ab. | mpaxr. to)
Tex. p Z'g aTTecTalun
3aH. 3aH. O =
1. OCHOBBI TEXHUKH U3MEPEHHS U
YIpaBJIEHHs TEXHOJIOTHYECKHUMU
poreccaMu
CaMmocrosTensHoe
1.1 Texuuueckue U3y4yeHue o
10 Y . VYcTHbIi ompoc TK-4.1
HU3MEPEHUS U TIPUOOPBI y4eOHOM
JUTEPATYPHI
CamocToATenbHOE .
1.2 TexHuKa YTEHUS CXEM H3y4yeHue YCTHIH onpoc
) 0,5 10 Y N KonrponbHas T1IK-4.1
aBTOMaTH3aIHH. yaeOHOH
pabota
3 JUTEPATYPHI
CamocToATeNnbHOE
n3y4YeHUe
1.3 Metonp! u cpencTaa yeOHOU
n3Me eHI/ﬁI E) apM:T OB Jm};e aTypBI Tectuposarnne
p p p 1 12 PaTyPEL, JlaGopaTopHble IK-4.1
TEXHOJIOTHIECKOTO MOATOTOBKA K AGOTLI
nporecca. BBITTOJTHEHUIO p
71a00PaTOPHBIX
pabot
HWroro no pazaeny 0,5 1 32
2. ABTOMaTH3aIMsI TOMEHHOTO
MIPOM3BOJICTBA
CamocTosTenbHOe
2.1 ABromaruzanus H3ydCHHE
5 0,5 10 Y HICHH TectupoBanue [K-4.1
JIOMEHHOTO MPOU3BOJICTBA y4eOHO
JUTEPATYPBI
CamocTosTenbHOe
3 U3yUYCHHE
4eOHOM N
2.2 Aromaruzanus M VYeTHBI onpoc
JUTEPATYPHI,
TIPOLIECCOB NMPOU3BOJCTBA 2 14 JlaGopatopHsie I1IK-4.1
MOJITOTOBKA K
arjaomepara paboTHI
BBIITOJTHEHHIO
11a00paTOPHBIX
pabot




CaMocTosATeIbHOE

n3ydyeHune
N 4eOHOM
2.3 CoiicTBa cucreM Y JlaGopatopHbie
JIUTEPaTypBhl,
aBTOMaTHYECKOTO 3 14 pabots! [IpoBepka IK-4.1
eTyJIMPOBAHUS foAroToBia K HHJI. 331aHAH
pery. . BBITIOJTHEHUIO '
71a00paTOpHBIX
pabor
HWroro no pazaeny 0,5 38
3. ABToMaTH3aus MPOU3BOJCTBA
cTanu
CamocrosTenpHOe
3.1 ABroMaTH3anus
n3ydeHune
CTaJIETJIaBUIILHOTO 1 7,7 . TectupoBanue IK-4.1
yueOHOM
MIPOHM3BOJICTBA
3 JIUTEPATyphl
CamocrosTenpHOe .
YcrHbIN onpoc
n3ydeHune
3.2 Asromaruzanus MHJI3 20 . IIposepka unp. IK-4.1
yueOHOM N
3agaHui
JIUTEPaTyphl
Wroro no pazneny 27,7
HWroro 3a cemectp 97,7 3a4€T
Wroro no aucuumuinze 97,7 3aueT




5 Ob6pa3oBaTesibHbIEe TEXHOJIOTHH

Jlis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThl B KauecTBe
00pa30oBaTeNbHBIX TEXHOJIOTUH B NIPENOAaBaHUM TUCIUIUIMHBI « ABTOMAaTH3aLUsA
METAJIIypPrUYeCKUX MPOLECCOBY» UCIIONb3YHTCS:

TpaauunonHele 00pa3oBaTeNIbHbIE TEXHOJIOIMH — HH(OPMALIMOHHAS JIEKLIH
(BBOJHY!O JIEKIIMIO, TJI€ AT NIEPBOE MIPEJCTABICHHE O ITPEIMETE U 3HAKOMCTBO CTYIECHTOB C
Ha3HA4YEHUEM U 33Ja4yaMM Kypca); JEKIHUH — KOHCYJIbTALlUH, U3JI0’KEHHE HOBOT'O MaTepuaa
COIIPOBOXKAAETCS IOCTAHOBKOM BOIPOCOB U AMCKYCCHEH B IIOUCKAX OTBETOB Ha 3TU
BOIPOCHI; Ta0OpaTOpHbIE pabOThI; IPAKTHUECKUE 3aHATHUS.

TexHonoruu npodaeMHOro 00y4eHus: — NpoOIeMHBbIE JEKIUHU ABISETCSA PE3yIbTaTOM
YCBOEHHUSI M0JIy4€HHON MH(OpMAIK [TOCPEICTBOM IIOCTAHOBKH IIPOOJIEMHOI0 BOIIPOCa U
MIOMCKA IyTeH ero peuieHus; 1adopaTopHble paboThl C UCII0JIB30BaHUEM IIPOOIEMHOTO
o0y4yeHHe, KOTOPOE 3aKJIF0YAETCS B CTUMYJIMPOBAHUHU CTYAEHTOB K CAMOCTOSATEIIbHOM
«100bIY€» 3HAaHUH, HEOOXOUMBIX JJISl PEIIEHUs] KOHKPETHOH MPOOJIEMBI.

NHnpopMalinoHHO-KOMMYHHKAIIMOHHbBIE 00pa30BaTE/IbHBIE TEXHOJIOTUU — B XO/I€
IIPOBEICHUS JIEKIIMOHHBIX 3aHATUHN IPEyCMaTPUBAETCS UCIIO0JIb30BAHUE AIEKTPOHHOIO
JIEMOHCTPALIMOHHOT0 MaTepHaa (JeKUUN-BU3yaIu3alin), UCII0JIb30BaHue MIHTepHeT
pEeCYpCOB JUIsl IPOMEKYTOUHBIX aTTECTALIMM U IPOBEPKU OCTATOYHBIX 3HAHUHN

JleKkMOoHHBIN MaTepuall 3aKperIsieTcs B X0/1€ 1a00paTOPHBIX paboT, HAa KOTOPHIX
BBITIOJIHAIOTCS TPYNIIOBbIE UM MHIMBUIyalIbHbIE 3aJIaHUS 110 IPONUJICHHON TEME.

CamocrosTenpHas padoTa CTUMYJIHPYET CTYACHTOB K CAMOCTOSATEIIBHOM MTPOpadoTKe
B ITPOLIECCE BBIIIOJIHEHUS KOHTPOJIbHBIX pa0OT M MHAUBUYaJIbHBIX 33JaHUM, a TAK)KE B
IIpoLecce MOATOTOBKU K YCTHOMY OIPOCY, TECTUPOBAHUIO U HTOTOBOM aTTECTALIUU.

B xone npoBeneHus IEKIIMOHHBIX 3aHATHI peaycMaTprUBaETCs:

- MCII0JIb30BAHKE AJIEKTPOHHOT'O AEMOHCTPALlMOHHOI'O MaTepraia 1o COBpeMEHHON
U3MEPUTEIIBHON TEXHUKE;

- MCII0JIb30BAHUE AJIEKTPOHHBIX YUEOHUKOB MO OT/AEIbHBIM TEMaM 3aHSATHUI;

- aKTUBHbBIE M UHTEPAKTUBHBIE (DOPMBI O0yUEHUS: BApUATUBHBIHN OIIPOC, AUCKYCCHUH,
YCTHBIN ONPOC, KOHTPOJIbHAsA paboTa, TECTOBBIN OIPOC, MHANBUIyallbHAS «3alIUTa
1ab0paTOPHBIX padOT U T.I.

6 Y4eOHO-MeTOqHYECKOE 0O0ecTIedeHHe CAaMOCTOSATEIbHOM Pad0Thl 00y4AIOIINXCH

[IpencraBieHo B mpuioxkeHuu 1.

7 OueHOYHbIE CPEACTBA VISl POBEICHUS IIPOMEKYTOYHOM aTTeCTAlluH
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMYECKOe U MHPOPMALIMOHHOE o0ecTieyeHre JUCHMIITUHBI

a) OcHoBHas JMTEpaTypa:

1. CoBpeMeHHBIE CHCTEMBI aBTOMAaTU3allMU U YIIpaBiieHus : yueOHoe nocodue / C. M.
Amnnpees, E. C. Ps6unkosa, E. FO. Myxuna, T. I'. Cyxonocoa ; MI'TY. - MarHuToropck :
MI'TYVY, 2015. - 1 anektpon. onr. quck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3605. - TekcT : 3IeKTpOHHBIN. (1aTa
obpamienus: 25.02.2026).

2. BanoB, A. A. ABTOMaTH3alKs TEXHOJIOTHUYECKUX MPOIIECCOB U MPOU3BOJICTB :
yaebHoe ocooue / A.A. VIBaHOB. — 2-e u31., ucmp. u aon. — Mocksa : UHOPA
-M, 2026. — 224 ¢. — (Cpennee npodeccuoHanbHoe oopazopanue). - ISBN 978-5-16-
113341. - Tekcr : anexrponnsbiit. - URL: https://znanium.ru/read?id=466155 (xara
obpamienus: 25.02.2026). — PexxuM 1ocTyIIa: MO MOAIKCKE.



https://host.megaprolib.net/MP0109/Download/MObject/3605
https://znanium.ru/read?id=466155%20

0) /lomoJiHUTEIbHASA JINTEpaTypa:

1. bornmapesa, A. P. UadopmanimoHHbIe TEXHOJOTHH B METAJTYPrUU: y4eOHOE
nocobue / A. P. bonnapesa, B. B. 'pebennuxona, E. C. Ps6uukoBa ; MI'TY. -

Marnutoropck, 2014. - 191 c. : un., cxemsl, Tada. - ISBN 978-5-9967-0438-5. — Tekcr:
HETIOCPEICTBEHHBIH (9 2K3.)

2. Myxuna, E. 0. [IpoektupoBanre aBTOMaTU3UPOBAHHBIX CUCTEM: KOHCIIEKT
neknuit : yueoHoe nmocodue / E. FO. Myxuna ; MI'TY. - Maraurtoropck : MI'TVY, 2014. - 1
anekTpoH. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/167. - Teker : 3JeKTPOHHBIM. (1aTa
obOpamienus: 25.02.2026).

3. llumos, O. B. Texaudeckue cpeacTBa aBTOMATHU3AIIMKA U YIIPABJICHUS ;| ydeOHOE
noco6ue / O.B. [llumos. — Mocksa : UH®PA-M, 2024. — 396 c. + [lon. maTepuasl -

TexkcT : anexTponHsbIid. — (Beicmee oopazoBanue). - ISBN 978-5-16-
102275-7. - Tekcr : anexkrponnsiid. - URL: https://znanium.ru/read?id=445107 (mata
oOpamienus: 25.02.2026). — PexxuM J0CTyIIa: 1O MOAIMKCKE.

4. Augpees, C. M. [IpuHIIUIIBI TOCTPOCHHS M OpraHU3AIlMA KOMIUIEKCOB TEXHHYECKUX
CPEJICTB B CHCTEMax aBTOMAaTHYEeCKOro yrpasieHus. Kypc neknuii : yaednoe mocooue / C. M.
AwnzpeeB. - Marauroropck : MI'TVY, 2013. - 1 saekrtpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20336. - TeKCT : 3JIEKTPOHHBIN. - 1aTa
obpamenust: 25.02.2026. — Pexxum ocTyna: mo moIIm1cKe.

5. Ilapcynkun, b. H. ABromMaru3zamusi TEXHOJOTHYECKUX IMPOLUECCOB M ITPOU3BOJCTB.
[Ipon3BoaCcTBO CTanmM B MapTEHOBCKUX I€4YaX, JBYXBAaHHBIX arperarax M KHCJIOPOJIHBIX
KoHBepTepax : yueOHoe mocodue / b. H. Ilapcynkun, T. I'. CyxonocoBa, A. P. bonnapesa ;
MI'TY. - Marautoropck : MITY, 2016. - 264 c¢. : wn, Ttabm. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1724. - TekcT : HEenOCPEACTBEHHBIH. -
nata oopamenus: 25.02.2026. — PexxuMm goctyrma: 1Mo moArnucKe.

6. ABTOMAaTH3alUsl TEXHOJIOTHYECKUX IPOIIECCOB M TPOU3BOACTB B METALTYPTHU :
yueOHoe mocodbue. Y. 1. [loaroroBka pyAHbIX MaTepuanoB. ArioMepanus U MPOU3BOJICTBO
okatsiiieit / [b. H. ITapcynkun, C. M. Aunpees, E. C. PsOunkosa, B. B. 'pedbennukosal; MI'TY.
- Maraurtoropck, 2013. - 199 c. : wi., nuarp., cxemsr, Tabdm. - ISBN 978-5-9967-0334-0. - Tekcr
: HENTOCPEACTBEHHBIM.

7. IapcynkuH, b. H. ABTOMaTu3anus u onTuMu3alus yrpaBieHUs TEIUIOBBIM PEXKUMOM
paboThl 6510Ka BO3AyXOHArpeBarene JoMeHHOM neun : yuebHoe nocodue / b. H. Ilapcynkun,
M. Angpees C. ; MI'TY, [kad. [IKuCV]. - Marautoropck, 2009. - 148 c. : wi., rpad., CXeMbl,
tabm. - URL: https://host.megaprolib.net/MP0109/Download/MObject/1479. - Tekct
HETIOCPEICTBEHHBIN. - AaTta oopamenus: 25.02.2026. — Pexum goctyna: mo moJImmcKe.

8. Ilapcynkun, b. H. ABTomaTu3anus W ONTUMH3ALMS YIPABICHUS MPOLECCOM
BBITUIAaBKH YYT'yYHa B JJOMEHHBIX Ievax : yueOHoe nocodue / b. H. ITapcynkun, C. M. Anapees,
T. I'. CyxonocoBa ; b. H. Ilapcynkun, C. M. Aungpees, T. I'. CyxonocoBa ; MITY. -
Marnutoropck : MI'TVY, 2018. - 215 c. : win., Tabmn., cxemsl, rpad., 1uarp., HOMOTp., 3CKHU3BI. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/2196. - ISBN 978-5-9967-1208-
3. - TekcT : HemocpenCTBEHHBIN. - mata oOpameHus: 25.02.2026. — Pexxum mgoctyma: 1o
MOATHCKE.

9. ABTOMaTHUYECKOE IKCTPEMATBHO-ONTUMU3HPYIOIIEe YIPaBIeHUE BHIIIJIABKON CTaU B
COBpPEMEHHBIX 3JIEKTPOJYTOBBIX Mevax : yueOHoe mocobue [ans By3oB] / b. H. [Tapcynkun, C.
M. Angpees, E. 0. Myxuna [u np.] ; Marautoropckuii roc. Texuuueckuit yH-T um. I'. U.
Hocosa. - Marautoropck : MI'TY um. I'. 1. Hocora, 2023. - 1 CD-ROM. - 3arn. ¢ Tuty:m.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/21217. - ISBN 978-5-
9967-2691-2. - Tekcrt : 3JIeKTPOHHBIN. - 1aTa oOpateHus: 26.02.2026.



https://host.megaprolib.net/MP0109/Download/MObject/167
https://znanium.ru/read?id=445107
https://host.megaprolib.net/MP0109/Download/MObject/20336
https://host.megaprolib.net/MP0109/Download/MObject/1724
https://host.megaprolib.net/MP0109/Download/MObject/1479
https://host.megaprolib.net/MP0109/Download/MObject/2196
https://host.megaprolib.net/MP0109/Download/MObject/21217

B) MeTonnueckne yKa3aHus:

1. Myxuna, E. }O. Cucrems! ynpaBiieHUs TEXHOJIOTHYECKUMU MTPOIIECCAMH H
nH(popManmoHHbIe TeXHOJIOTHH : yueOHoe mocodue / E. FO. Myxuna, A. P. bonnapesa ;
MI'TY. - Maruutoropck : MI'TVY, 2014. - 1 snextpos. onrt. auck (CD-ROM). - URL:

https://host.megaprolib.net/MP0109/Download/MObject/169. - Tekcr :

(mata obopamenus: 25.02.2026)

2. MyxuHa, E. FO. ABTOMaTu3aIms TeXHOJOTUYECKHUX MTPOIIECCOB : MPAaKTHKyM / E.

1O. Myxuna, A. P. bounapea ; MI'TY. - Marautoropck : MI'TY, 2017. - 110 c. : un.,
tabi.,cxembl. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2057. -

Tekct : HemocpencTBEHHBIN. - aarta oOpamieHus: 25.02.2026. — Pexum nocTyma: 1o
MOJIITUCKE.
3. Meroaunueckre yka3aHus IO BBHIIOJHEHUIO KOHTPOJIbHOM pabOThI [0 IUCLUILUIMHE
«ABTOMaTHU3alKs METALTypriuuecKkux npoiueccosy. [Ipunoxenue 3.
r) [Iporpammuoe odecneuenue u UHTepHeT-pecypcebi:
IIporpammuoe obecnevyenne
Haumenoanue N
1o Ne norosopa Cpoxk neicTBUS JTUIICH3UH
MS Office 2007
. Ne 135 ot 17.09.2007 6eccpodHo
Professional
7Zip cB000HO pactpocTtpansemoe [10 6eccpoyHo
FAR Manager cB00OTHO pacnipocTpansemoe [10 0ecCpovHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIC CHCTEMbI

HasBanue xkypca

CchUIKa

®denepanbHbIi 00pa30BaTEIbHBIN TOPTAT — DKOHOMHUKA.
Conuomnorus. MeHeKMEHT

https://dlib.eastview.com/

DnekTpoHHbIe pecypcbl onbmuoreku MI'TY um. I'.H.
Hocosa

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

Poccuiickas I'ocynapcTBennas oubnuoreka. Karanoru

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

denepanbHOE rocy1apcTBEHHOE OI0KETHOE
yupexenue «DenepanbHbIi HHCTUTYT
MPOMBINIJICHHONW COOCTBEHHOCTH)

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

HanmonansHas HHGOpMaMOHHO-aHATUTHYECKAST
cucreMa — Poccniicknii HHIEKC HAyYHOTO [IUTUPOBAHUS
(PUHLI)

https://host.megaprolib.net/M
P0109/Web

DJekTpoHHas 0a3a mepuoIuvecKux u3nanuii East View
Information Services, OO0 «MUBUC»

http://ecsocman.hse.ru/

9 MaTtepuaibHO-TeXHUYECKOE o0ecrevyeHue TUCUUIIMHBI (MOTYJIs1)

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCIHUIIIIMHBI BKIIIOYACT:

3JICKTPOHHBIN.
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MatepuaabHO-TEXHUUYECKOE 00€CTIeYeHHE TUCITUTUINHBI BKITFOYACT:

Y4eOHble ayTUTOPUH IS TPOBEICHUS 3aHATUH JIGKIIMOHHOTO THTIA!
MYJIbTUMEINIHBIE CPEACTBA XPAHCHHUS, TIEPEIavuy U TIPEICTaBICHUS HH(DOpMALIUN
(ayn.448,437).

[TomemeHus AT CAMOCTOSTENILHON pabOThI 00YYAIOIIMXCS: TIEPCOHAIILHEIC
komrbroTepsl ¢ maketoM MS Office, Beixogom B IHTEpHET 1 ¢ TOCTYIIOM B 3JICKTPOHHYIO
HH()OPMaAIIMOHHO-00Pa30BaTEIbHYIO Cpely YHHBEpCcHTETa (ay1.448).

VYyebHble ayAUTOPUU JJI TPYIIOBBIX U MHIUBUAYATbHBIX KOHCYIbTAIUH, TEKYIIETO
KOHTPOJISL U IPOMEKYTOYHBIX KOHCYJIbTAMI: I0CKA, MYJIbTUMEIUMHBIN POEKTOP, SKpaH
(ayn.448,437).

[Tomemenue st XpaHeHUs H MPOPHIAKTUYECKOTO 00CITyKUBAHUS YI€OHOTO
000pyI0OBaHUS: CTEIUIAXKH JIJIsl XpaHEHHs Y4eOHO-METOANYECKUM JoKyMeHTaluu (ayn.447a).

Y4eOHast ay TuTOpUst AJIs IPOBEACHHSI TAOOPATOPHBIX PabOT: KOMIIBIOTEPHBIH Ki1ace:
nepcoHanbHbIe KoMIbIoTephl ¢ makerom MS Office, Beixomom B IHTEpHET U ¢ AOCTYIIOM B
AJICKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO CPeIy YHUBEpCUTETa (ayd.448).

VYueOHas ayiuTopus I MPOBEICHUS J1a00paTOPHBIX padoT: JabopaTopust
METPOJIOTUH U TEXHOJIOTMUECKUX U3MEPEHUIL: JTa00paTOPHBIC YCTAHOBKHU VISl BBITIOTHEHUS
n1abopaTopHbIX padoT (aym.452):

- maboparopHbIi creH «M3Mepenue pacxosa razay;

- maboparopusiii creHy «I[loBepka Tepmormapy;

- naboparopubiii cteny «IloBepka mpubopa quck-250, noromerpa 111-4540/1 u
npuodopa A-566»;

- maboparopusiii cren «cnbiranne u nosepka KCII-3, BomeTmetpa 111-4540,
npubopa Juck-250»;

- mabopatopHbIil cTeH «M3MepeHne YpOBHSI JKUIKOCTEH»;

- mabopatopHbIi cTeH] «3MepeHne YPOBHSI ChIITYYUX MaTEPHUATIOBY;

- maboparopusiii cteny «IIpeoOpa3oBaTenu qaBieHus MeTpan»;

- nabopatopHbIil cTeH] «CTaTuuecKre U IMHaMUYEeCKUE XapaKTepUCTUKU 00BEKTa
YIIPaBICHUS

DNEeKTpOHHBIE IJIaKaThl O Kypcy «OCHOBBI METPOJIOTHMHM U TEXHUYECKUE
usmepenus» (136), karou Ha 2 [1K.



ITpunoxxenuel
Y4eOHO-MeTOAMYECKOE 00ecTedyeHHe CAMOCTOATEILHON PadoThl 00yYaAOIIUXCS

[To pucuuniuuHe «ABTOMAaTU3aLMs METAJULYPrUYECKUX MPOLIECCOBY» IPEIyCMOTPEHA ayAUTOPHAS U
BHEAyJUTOPHAs CaMOCTOsITeNIbHAs paboTa 00yJaromuxcs.

AynuTopHas caMOCTOsITeNIbHAass paboTa CTYACHTOB MPEIIoJaracT BBIIOJHEHHE M 3aIIUTY
1a00paTOPHBIX PabOT, pelIeHNe KOHTPOJIbHBIX 3a/au.

Ilepeuenn Bomnpocs! k 3amuTre
J1adopaToOpHBIX padoT

1. Uro Takoe cTaTHyecKast XapaKTepPUCTHKA 0ObEKTa YyIpaBICHUs?
DKcriepuMeHTalbHOe | 2. Kakoii pexxuM crcTeMbl yIIpaBlIeHHs SBISETCS yCTAHOBUBIIEMCST?
orpeseieHue 3. Onpenenenne ko3 huIMeHTa nepeaadn oobexTa?
CTaTUYECCKOM 4, Uem otmuaercst kodpduimenT nepenayn oobekTa ot kKoddduimenra
XapaKTEPUCTUKH ycusieHus?
00beKTa ympaBieHus: | 5. [opsimox ompeneneHusl AKCIEPUMEHTAIBHBIX TOYEK CTAaTHYECKOU
XapaKTePUCTHKH.
1. Jare omnpeneneHWe JUHAMHYECKOW  XapaKTEPHCTUKH  OOBEKTa
OKCepUMEHTAJIbHOE
yTpaBJICHUS.
orpeeieHue
. [epeuncauTh AMHAMUYECKUE TAPAMETPBI 00BEKTa YIIPABICHHUS.
TMHAMAYECKON
Hatb onpenenenue Koo.
XapaKTEPUCTHKU

Hats onpenenenue To.
JlaTb onpeneneHue 3.

2.
3.
4.
00BeKTa yNpaBiIeHUS 5
1. Yro Takoe nmepexoHbIN nporecc?
2
3
4
5

Tunel nepexoIHbIX NPOLECCOB B CUCTEME YIPABIICHHUS?
Ilepeuncinre okasarTeny Ka4ecTBa NEPEXOAHBIX IIPOLIECCOB.

B kakoM pexxume ynpaBieHUs CHUMAIOT EPEXOAHBIN Mporiecc?
HazoBure HacTpoeunsie mapametpsl [I1-perynstopa.

IIepexoansblit mpoiecc
B CUCTEME YIIPABIICHUS

IIpumep BapnaHTOB HHAMBHUAYAJIbHBIX 3aJaHUMH

3aganue 1. Pacuet k03P puIMeHTOB CTaTUUECKOI XapaKTEpUCTUKN O0OBEKTa YIIPaBICHUS METOJIOM
HaMMEHBIINX KBAaAPATOB. Y(X)=a-+bX - ypaBHEHUE JIMHUH PETPECCUHU.

Cucrema ypaBHEHHI! 15 pacueTa KO3(PUIIMEHTOB YpaBHEHUS JTUHUH PETPECCUH:

n n

i=1 i=1

n n n

2 VX =ay. X; + by’ Xi2
i-1 i-1 i=1

ITocTpouTh rpauk CTaTHYECKON XapaKTePUCTHKH, I71€ TOUKaMH [TOKa3aTh IKCIEPUMEHTAIbHbIE
3HA4eHUs, a TMHUEH — PaCUETHYIO JTHUHUIO PErPECCHH.
OKCIEpUMEHTAJIbHBIE IaHHBIE

X.ITa JKCII.
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




3anganme 2. OnpeneneHue JUHAMUYECKUX ITapaMeTPOB 0OBEKTa YIpaBICHHs 110 KPUBOW Pa3roHa.
BapuanTsl 3a1aHuii:

[asnexwue, H/M"2
=
o
o

0 10 20 30 40 50 60 70
Bpewms, ¢

0,1
0,075
0,05
0,025 7

Pacxon, m*3/c

0 0,4 0,8 1,2 1,6 2 2,4
Bpewms, ¢

IIpuMepsbl TeCcTOBBIX 3aJaHUN
1. B kakux ciayyasix NpUMEHSIOTCS TUPOMETPHI?

a) NMPU U3MEPEHUN BBICOKHUX B) IIPU U3MEPEHUH TEMIIEPATYPbl ABMKYILIUXCS
TeMITEpaTyp; 00BEKTOB;

0) mpu U3MEPEHUU TEMIICPATyp HUKE I) Korjia Heo0X0IMMO 00ECIICUYHTh BBICOKYIO TOUHOCTb.
0°C;

2. Kakoii MeTo 1 i3MepeHHs JISKUT B OCHOBE pabOTHI TEPMONIAphl U TEPMOMETPA CONIPOTHBIICHHS
a) KOHTaKTHbIM; 0) OECKOHTAKTHBINH; B) KOCBEHHBIM.

3. Kak u3MeHs10TCs CBOMCTBA MaTepyaia TEPMOMETpa COPOTUBIICHUS IIPU U3MEHEHUH TeMIepaTyphbl
a) U3MEHseTCs AIIEKTPUUYECKOE COITPOTHBIICHUE;

0) U3MEHsIeTCs IIIOTHOCTB;

B) U3MEHSETCS JUIMHA POBOHHKA.

4. Kak nu3MeHseTcs CONPOTUBIIEHUE Y MOITYIPOBOAHUKOBBIX TEPMOMETPOB COMPOTUBIICHUS IPU
YBEIIMYCHUHU TEMIIEPATYPHI

a) yBelnuuuBaercs; 0) yMEHbUIaeTcs; B) HE U3MEHSETCS.

5. OCHOBHO 3aKOH, KOTOPBIH JIEKUT B OCHOBE pabOThI TEPMOIIAPhI

a) 3akoH [Inmanka; ) 3akon Tomcona; B) 3akoH [lenbThe.

6. CKOJIBKO criaeB ObIBaeT y TepMONaphl

a)l; 06)2; B)3; T)3aBUCHT OT YCIOBUN U3MEPEHHSI.

7. Kakue crian TepMonapbl IOMEIIAIOTCS B U3MEPUTENBHYIO CPELLy

a) paboune; ©) XONOAHBIC; B) ropsdme; T) CBOOOIHBIE.

8. Jlnst uero BBOJAT MOIPABKY HA TEMIEPATYPY XOJOIHBIX CIIAeB, YTOOBI

a) TeMIepaTypa X0JIOAHBIX CIlaeB ObLIa HOJIb;

0) TemmepaTypa XOJIOAHBIX CllaeB Oblja paBHA TEMIIEpAType ropsyuX CIIaeB.

9. Kakoii MeTos1 n3MepeHus JIEKUT B OCHOBE Pa0OTHI MUPOMETPOB

a) KOHTaKTHbIM;  0) OECKOHTaKTHBIM,  B) MPSIMOU



[Tpunoxenue 2

OHEHO‘IHLIB cpeacrea AJisi MpoOBECACHUSA HpOMeH(yTOqHOﬁ aTTeCTallumn

a) l'[.na}mpyeMble pe3yJdbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIS IIPOBCACHUA HpOMe)KyTOqHOﬁ aTrecranum:

CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIMH

[Tnanupyemsble pe3ynbTaTbl 00yUeHUs

O1neHOYHBIC CPEACTBA

I1K-4 Cnioco0eH BBINOJIHATH 32a4H 110 OlleHKe ChIPbsl M MeTAJUIyPru4ecKoi MPOAYKIHMH, KOPPeKTHPOBATh W KOHTPOJIHPOBATH

IMPOU3BOJICTBCH

HbII Mpouecc

IIK 4.1

O1eHMBaeT ChIpbe U METAJUTYPrHUECKYIO
MPOAYKIHUIO, KOPPEKTUPYET U
KOHTPOJIMPYET IPOU3BOJICTBEHHBIH Mpoliece
¢ 000CHOBAaHUEM MPUHSATHIX
TEXHOJIOTUYECKUX U TEXHUUECKUX Mep

Hepeqenb meopemu4ecKux 60npocos K saviemy.

1. W3mepurenbHble HHPOPMALMOHHBIE CUCTEMBI

2. CrniocoObI TIpeAcTaBICHUS HHHOPMAITUU

3. KomnbroTepHble TEXHOJIOTHH, HCIIOIB3yEeMbIe MTPH MOUCKE HHPOPMALTUU

4. WHudopmanoHHbIe TEXHOJIOTUH, UCIIOIb3YEMBbIE IIPU TIOMCKE HH(OpMaIuu

o. Metoauku moucka u 00paboTku HHGOOPMAIH U3 PA3TUYHBIX HCTOUHUKOB

6. [Ipencrasnenue nndopmanuu B TpedyemoM opmare

7. Ananu3 uHGOpPMaLIUU U3 Pa3IUYHbIX HCTOYHUKOB

8. CereBble TEXHOJIOTUH NpU cOope nHpopManun

9. TexHonornueckre N3MepeHns B 30HE HIDKHETO CTPOSHMS arjloMepaliOHHOM
MAaIIHBI

10.  TexHuueckue cpeacTBa JUIsl U3MEPEHUS TapaMETPOB TEXHOJIOTHYECKOTO Mpolecca
11. Bunael ctangapTos.

12. HopmatuBHbIE JOKYMEHTHI

13. l'ocynapcTBeHHbIE U OTpaciaeBble CTaHAAPTHI A1 pazpaboTku npoekrta no ACY TII
14.  TexHu4eckue cpeicTBa aBTOMATU3ALUU

15. CpenctBa aBTOMaTHUECKOTO PETYJIUPOBAHUS

16. CpencTBa curHanu3anuu

17. Cratuyeckuil 1 TUHAMHYECKUN PEKUM pabOThl O0BEKTA YIIPaBJICHUS.

18.  Craruueckas XapakTepHCTUKa 00BEKTa yIpaBIeHUS.

19. OmnpeneneHrie AWHAMHYECKUX TIApaMETPOB OOBEKTAa YHpPaBICHHUS TI0 KpPUBOM
pasrosa.

20.  TumoBble muHaAMHYEeCKHe 3BeHbA. CTaTHYeCKHe W JUHAMHYECKUE XapaKTEPUCTHKU

THUIIOBBIX COEIUHEHMI 3JIEMEHTOB.




CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyembie pe3ynbTaThl 00yUeHUs

OneHouHble CpeCTBa

21. HenpepsiBabie 3akonbl perymmpoBanus (I1, W, TIW, IIH, TINM - 3akoHbI) H
perymisitopsl, (GopMUPYIOIKUE O3TH 3aKoHbL. OmpeseneHne HACTPOCYHBIX IapamMeTpoB
THUIIOBBIX PETYJISITOPOB.

22. [Toka3zaTenu kayecTBa peryIMpOBaHMUS.

23. Cucrema aBromaruueckoro peryiupoBanus (CAP). Kontyp perynmupoBanus.

24.  Knaccuduxamnus cucteM perynuposanus u ynpasinenus: ACY, ACYII, ACYTIIL
25.  Hcnonws3zoBanne DBM s ¢popMUpOBaHHS Pa3IMYHBIX 3aKOHOB PETYJIHPOBAHUS.

[IpomblieHHBIE KOHTPOJLIEPHI U yrpasistoue DBM.
26. @®yukuuu u Ha3HaueHue ACY TIL

27. [IpoGnems! yripaBiieHUs TEIUIOAHEPTETUUECKUMHU IIPOLIECCAMH.
28.  IlpuHIMOBI ONTHMAIIFHOTO IUTAHUPOBAHUS U YIPABICHHS.
29.  llpumenenue MH(POPMALIMOHHBIX u BBIUMCIIUTEIbHBIX ceTeit JUIst

COBEPILECHCTBOBAHMS METAJUTYPIrHUECKUX TEXHOJIOTUN U YIIPABICHHS TCIIOTEXHUYCCKUMU
o0BEKTaMMU.

30.  dyHKIMOHAJIBHBIE CXEMBbl aBTOMATHU3ALUN TETIJIOBBIX MPOLIECCOB.

31.  Cmpykmypa cospemennol cucmemvl YNpasieHus npou3BoOCmeom. Ypoenu
CMPYKMYpbl, OCHOBHbLE 8bINONHAEMbLE DYHKYUU

32. Yposenv nonyuenus ungopmayuu 06 obvekme, cocmag ypoeHs, npocpammHsie u
MexHuyecKue cpeocmea ypoeHs.

33. Yposenv ynpaenenus. Hnpopmayuonnvie cesazu ypoeHs ¢ Opyeumu ypOoSHAMU
uepapxuu.

34. Yposenv oucnemuepuzayuu npoyecca ynpaenenus. 3aoauu ypoeus. Cmpykmypa
NPOCPAMMHBIX CPEOCME YPOBHS.

35.  IIporpamMHBIE CcpelncTBa AaBTOMATH3HPOBAHHOW O0OpabOTKHM H  OTOOpaKeHUs
IapaMeTpPOB TEXHOJIOTUYECKOIO MTPOLIECCca, COCTaB U CTPYKTypa CPEACTB.

36.  OcCHOBHBIE XapaKTEPUCTHKH TPOTPAMMHBIX CpPEACTB HAKOIUIGHHWS U TIOWCKa
uHpopmanuu. CTpyKTypa U Kiaccupuxanus 6a3 TaHHbBIX.

37.  IIporpamMHBIE cpelcTBa aBTOMATH3MPOBAHHOTO cOOpa W Imepenavynd WHGOpMAIHH,
CETH INepeayy JaHHBIX.

38.  HudopmannoHHBIE TEXHOJIOTHH O0bEIMHEHUS (CBSI3bIBAHUS) NCTOYHUKOB JTAHHBIX,
enHOe NH(POPMALIMOHHOE TPOCTPAHCTBO.

39.  Meroapl CBsI3bIBaHUS M TE€peqadd JaHHBIX HA YPOBHE OINEPAIMOHHBIX CHCTEM.

CepBepa nepeiauu JaHHbBIX.




CTpyKTypHBIii

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs OneHouHble CpeCTBa

KOMIIETEHIMH
40.  Has3HnaueHue U CTPYKTypa aBTOMAaTH3UPOBAHHOI'O TEXHOJIOTMYECKOIO KOMILJIEKCA.
DJeMeHTHI CTPYKTYpbI, Ha3HAUEHHE U COCTAB.
41.  Merponoruyeckue xapakTepucTuki. Hemerponoruueckue xapakTepucTUKH
42. CTpyKTypHBIE CXEMBI U CBOMCTBA CPEACTB U3MEPEHHUS
43. O6paboTka pe3yIbTaTOB U3MEPEHUS
44, W3mepenue HeanekTpuueckux BenuynH. Kinaccupukarms
45.  H3mepenue TemmepaTypbl TEPMOMETpaMH CONPOTUBJICHUS (TIpEeAeibl U3MEPEHHUS,
rpaayupoBKn). TpeboBaHUs, IPEIBIBIIEMbIC K MATEPHATY
46.  IlpeoOpa3oBaTenu HEIIEKTPUUECKUX BEIUYMH. MeTamindyeckue TepMOMETPbI
COIIPOTHBIICHUS
47.  IlpeoOpa3oBaTenu HEANEKTPUUECKUX BeIMUYUH. [10J1yIpOBOAHUKOBBIE TEPMOMETPHI
COIIPOTHBIICHUS
48.  IlpeoGpa3oBaTenu HEBJIEKTPUYECKUX BEJIMYMH. TepmoanekTpuueckue
npeobpasoBarenu
49.  CranpapTHele TepMOdJIEKTpUUYECKHE TpeoOpa3oBaTenu (MpeAenasl HU3MEpeHHs,
IpagyupOBKHU, MaTepUall AIEKTPOIOB)
50.  CnocoObl UCKIIOUEHHs BIMSHUS TEMIIEPAaTypbhl CBOOOJHBIX KOHIIOB TepMoIap.
TpeboBanwusi, NpeabIBIsEMbIE K MaTEpHUaIaM, TEpPMOTap
51.  IlpeoGpazoBaTeny HEEKTPHUUECKUX BeIMUuH. [Tupomerpsl
52. MeTtob1 ¥ CpeCTBA U3MEPEHUSI pacxoa
53.  Ilpeo6pazoBatenu cepun METPAH
o4. Metoap!l U CpeicTBa U3MEPEHUS YPOBHSI
Ilpumepwvl npakmuyeckux 3a0anuii 014 3auema:
1. CocTaBUTh CTPYKTYPHYIO U (DYHKIIMOHATBHYIO CXEMBI aBTOMATH3AIIMN THIIOBOTO
KOHTYpPa PEryJIHUpPOBaHUS TEMIIEPATYPHI.
2. CocTaBUTh CTPYKTYPHYIO U (DYHKIIMOHATIHHYIO CXEMBI aBTOMATH3AIINN THIIOBOTO
KOHTYpa PEryJIMpOBaHUs 1aBICHHUS.
3. CocTaBUTh CTPYKTYPHYIO U (YHKIIMOHATIHHYIO CXEMBI aBTOMATH3AIIMN THIIOBOTO
KOHTYpa PEryJIMpOBaHUs pacxo/a.
4. CocTaBUTh CTPYKTYPHYIO U (DYHKIIMOHATBHYIO CXEMBI aBTOMATH3AIIMN THIIOBOTO
KOHTYpa PEryJIMPOBAHUS COOTHOIIEHHS TOTIIMBO-BO3AYX.
5. [TpemtoKuTh KOMIUIEKC TEXHUIECKHX CPEICTB VIS pean3aliy TUIIOBOTO KOHTYpa

pErylIMpoBaHUs TEMIIEPATYPBI




CTpyKTypHBIii
JJIEMEHT

KOMIICTCHIO N

[Tnanupyembie pe3ynbTaThl 00yUeHUs

OneHouHble CpeCTBa

6. IIpennoXKUTh KOMIIJIEKC TEXHUYECKUX CPEACTB I PEAIM3ALUNA TUIIOBOTO KOHTYpa
peryaupoBaHus AaBJIECHUS

7. IIpennoXKUTh KOMIIJIEKC TEXHUYECKUX CPEACTB I PEAIM3ALUNA TUIIOBOTO KOHTYpa
perylMpoBaHus pacxoaa

8. IIpennoXUTh KOMIIJIEKC TEXHUYECKUX CPEACTB I PEAM3ALUNA TUIIOBOTO KOHTYpa
peryaupoBaHusl ypoOBHS

9. CocTaBUTh CTPYKTYPHYIO U (YHKIIMOHAJIBHYIO CXEMbl aBTOMATHU3allUK TUIIOBOT'O
KOHTYpa peryjaupoBanus MoiHoctu ayru B AIIK.

10. CocTaBUTh CTPYKTYPHYIO U (YHKIIMOHAJIBHYIO CXEMbl aBTOMATH3allM1 TUIIOBOT'O
KOHTYypa YpOBHsI MeTajuia B kpuctauinzatope MHJI3.

11. CocTaBUTh CTPYKTYPHYIO U (YHKIIMOHAJIBHYIO CXEMbl aBTOMAaTHU3allUN TUIIOBOI'O
KOHTYpa peryjaupoBanus pacxoja ol B 3BO MHJI3.

Ilpumeput 3a0au K 3auemy:
3aoaua 1. Vcnons3ys T'OCT 21.208-2013 natb pacmupoBKy CIEAYIOLUIMM YCIOBHBIM

0003HAYCHUSIM CpCACTB aBTOMATU3AIUN:

@

3aoaua 2. Ucnonws3zys ['OCT 21.408-2013 cocTaBUTh NepeueHb OCHOBHBIX PabOuMx
yeprexeit nmpoekra nmo ACY TIL

3aoaua 3. Vcnons3ys TOCT 21.208-2013 nosicHUTh 00beM TEXHUYECKUX CPE/ICTB Ha
IIPEUIOKCHHOM cXeMe aBTOMAaTU3aluu:

@
”@




CTpyKTypHBII
AJIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHUs OueHouHbIE CpEACTBA
KOMIIETEHIINH
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0) Ilopsinoxk mpoBeneHHs] MPOMEKYTOUYHOWH aTTeCTAMH, MOKA3aTeJM W KPUTEPUH
OLlCHUBAHMUSL:

[IpomexyTouHas arrecTaluss MO AUCUUIUIMHE «ABTOMAaTH3allUs METaLTypruuecKux
IIPOLIECCOB)» BKJIIOYAET TEOPETHUECKUE BOIPOCHI, MO3BOJISIIOIIME OLIEHUTh YPOBEHb YCBOEHUS
00y4aroMMuUCs 3HaHUH, U TPaKTUYECKUEe 3aJaHMsl, BBIBIISIONINE CTEIeHb CHOPMUPOBAHHOCTHU
YMEHUU U BIAJCHUMN.

3aueT NpPOBOIUTCS B YCTHOM QopMe IO TEOPEeTHUYECKUM BOMpPOCaM, MPAKTUYECKUM
3a/laHusIM U 3a7adam.

IToka3zaTenu u KPUTECPUHA OLICHUBAHUA 3a4€Ta:

— Ha OLCHKY «3aumeHo» - O6y‘l310H.IPII>iC§[ ITOKAa3bIBA€T YCBOCHUE OCHOBHOI'O COACPKAHUA
Marcpuajia B o0BeMe nporpamMmmsl, B OCHOBHOM IIPABUJIBHO JACT ONPCACICHHUA U IMOHATHA,
ACMOHCTPUPYCT NPAKTUICCKHUEC HABBIKU IO JUCIHUIIIINHEC,

— Ha OLICHKY <«He 3a4umeHOo» - O6y‘l&IOIlIPIfICH HC II0Ka3bIBACT YCBOCHHC OCHOBHOI'O
COACpIKaHUd Marcpuaia B o0BeMe nporpamMmmbl, B OCHOBHOM HCIIPABUJIBHO JacT
OIIPCACIICHUS U ITOHATHA, HC JCMOHCTPUPYCT MMPAKTUICCKUC HABBIKU 110 AUCIIUIINHE.



[Tpunoxenue 3
MeTtoauyecKkue yKa3aHus 10 BbHINOJIHEHHI) KOHTPOJIbHO patoThl MO TUCIHUILINHE
«<ABTOMaTH3alMUs METAJLUIYyPrUYecKHX MPo1eccoB-

1. OOmme cBeneHust

KonTponbHas paboTa BBINONHSETCA CTYJEHTOM CaMOCTOSITENIbHO M CHAeTCsl 10 Hayala
ceccur. ['oToByt0 pa®oTy Hajo caaTh NIpENoAaBaTell0 Ha MPOBEPKY (Ha 0oOpa3oBaTelbHBIN
MopTa), y3HaTh Pe3yJbTaThbl MPOBEPKHU U MPU HEOOXOIMMOCTH UCHPaBUThH 3ameuaHusi. Pabora
OyJIeT 3auTeHa TOJIbKO MOCIe yCTPaHeHHs 3aMEUaHui.

TexkcT KOHTPOIBLHON PabOTHI TOJKEH COJIEPHKATh:

— TUTYIBHBIN JTUCT, BBIIOJHEHHBIH 110 3a1anHoi dhopme (IIpunoxenne A).

— Coneprxanue.

— 3aganue 1.

- 3ananue 2.

- 3ananue 3.

- 3annue 4.

— CIHCOK UCTIONE30BAHHBIX UCTOYHHKOB.

2. Teoperuveckoe BBeJdeHHE
3apnanue Nel. Pacuem koighpuyuenmos cmamuueckoii xapakmepucmuxku 00vexma
YRPAagnIeHus MemoooM HAUMEHbUIUX KEAOPAmog

Memoo naumenvuiux k8aopamos

Jns MaremMaTH4ecKoro OIMCaHUsSI CTATUYECKUX HSKCIEPUMEHTANIbHBIX XapaKTePUCTUK
TEXHOJIOTMYECKOTr0  Mpollecca  MCHOJB3YIOTCS ~ YpPAaBHEHUsS,  IOJIYYEHHbIE  METOJO0M
MaTeMaTHYECKON CTATUCTUKH s ToTydeHus 3aBucuMocth Y = f(X). DTy 3aBucumMocts HanboIee
MPOCTO U yIOOHO BBIPA3UTh C UCTOIH30BAaHHEM MHOTOUJICHA BUA:

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

Tak kak craTudeckas XapaKTCPUCTHKA HCHHHeﬁHaﬂ, TO IJId IIOJIYYCHHUSA YpPaBHCHHUA
CTaTHYCCKOM XaPAKTCPUCTHUKU HUCITOJIB3YyCTCA MMOJIMHOM ‘-ICTBGpTOﬁ CTCIICHU BUJA:

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

Kosddumuentst mommuoma (2) ompenensitoTcss W3 PEIIeHUS CHCTEMbl YpPaBHEHHH,
MOJTYYEHHBIX C UCIIOJIb30BAaHUEM METO/1a HAMMEHBIITNX KBAIPATOB:

SY=N-a,+a;->X+a, -3 X% +a;->X?+a, -3 X*
SXY=ay-YX+a;- Y X% +a, - IX3+a;- Y X +a, -3 X°

XY =a, - X?+a;- Y X3 +a, - Y X +a; -2 X +a, -2 X (3)
XY =a,-IX3+a,- 3 X +a, - Y X°+a; -3 X0 +a, - T X’
YXW=a, - IX*+a; - I X%+a, I X8ray - T X8 +a, IXE

Pacuer k03 puLIMEHTOB ypaBHEHHS CTATUYECKON XapaKTEPUCTUKU METOJAOM HAUMEHBIINX
KBaJ[paTOB MPHUBECH B TAOJIHIIEC HUXKE.

Pemenune cucrembl ypaBHEHuHi ocyulecTBisieTcss MeronoM Kpamepa u 3akirouaercs B
omnpenenaeHu KodhPUIMEHTOB MmojauHOMa (2) ¢ MOMOIIBIO ONPEICIUTENECH, COCTABICHHBIX IO
cucreme ypaBuenuii (3). Jlanusie 6epyTcs u3 TabauIbI (CyMMa 110 CTOJIOAM)
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Kosdhdumuentsl nonunoma (2): ag=—2; a,=—2; a,=—2; a,=—2; a, =2
q)(b ( ) 0 A 1 A 2 A 3 A 4 A

>

KoadduumenTs! ypaBHeHus:

Ay

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

VYpaBHEHHE CTAaTUYECKON XapaKTePUCTUKU OyAeT UMETh CIEAYIOIINUN BU:
Y(X) = 1235,43 - 135,03 - X + 565,069 - X? — 563,74 - X3 +170,227 - X*

HonyquHaﬁ CTAaTUYCCKAA XapaKTCPUCTUKA ITPUBCACHA Ha PUCYHKEC!
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‘ ® BKCn. ToYKu JInHns perpeccw‘

PI/ICYHOK — Cratudeckas XapaKTCPUCTHUKA

3ananue Ne2. Onpeoenenue OunamuuecKux napamempos 00veKma ynpasieHus no
Kpueoii pa3zona



JlnHaMU4YeCcKON XapaKTePUCTUKOW OOBEKTAa PEryJIMPOBAaHUS HA3BIBACTCS 3aBHUCHUMOCTD
M3MEHEHHUs BO BPEMEHU BBIXOJHOW BEIMYMHBI Yy 00BEKTa B IepexogHoM pexume. [Ipu stom
MpelIoiaraeTcsa, 4YTO HEYCTAaHOBMBIIMNCSA (TMEPEeXOAHBIH) pEXHUM BbI3BaH OJHOKPATHBIM
CTYNEHYAThIM  CKauKOOOpa3HbIM  €AMHUYHBIM  BO3MYILEHHEM  BXOJHOH  BEJTUYHMHBI
(perynupyromnmm Bo3IeUCTBUEM WIIM BHEIIIHUM BO3MYIICHUEM). [[uHaMuueckast XapakTeprucTuKa
00BEKTa TaKKe HA3bIBACTCS KPUBOU pa3roHAa U SBISICTCS BPEMEHHOM XapaKTEPUCTHUKON 00bEKTa.

KpuBass pasroHa oObekTa MOXKET OBITh IMOTYYCHA JKCHEPUMEHTATBHBIM ITyTEM, WIIH
paccurTaHa aHAIUTUYECKH.

[Ipu sxcneprMeHTaNbHOM CIIOCOOe MOTyUYeHHUs! KPUBOI pa3roHa peryJsiTop OTKIIYAeTCs
OT 00BEKTa pEeryJMpoBaHUs, a Ha BXOJ OObEKTa BPYUYHYIO BHOCUTCS €JUHUYHOE CTYIEHYATOE
BO3JIEICTBUE.

Pucynok 1 — IlepexoaHas XxapakTepucTUKa 00bEKTa

JluHamMHuueckre XapakTepUCTUKN O0bEKTa:

Tsan — BPEMs 3alla3/IbIBaHUs, XapaKTepPU3yeT 3ala3/IbIBAaHHE U3MEHEHUS PEeryInpyeMoro
napaMerpa INpud  BO3HUKHOBEHUM  DPETYJUPYIOLIEro  BO3JCHCTBUS WM  BO3MYILEHUS.
VBeJINYEHUE Tsan 3aTPYAHSAET pabOTY PErysaTopa, yXyaluaeT yCTONYUBOCTb.

Tos — MOCTOSIHHASI BPEMEHU 00BEKTa, MEpa MHEPTHOCTH O00BEKTa, 4eM Ooublie Tos TEM
MeJIJIEeHHee U3MEHSETCs peryIupyeMblil mapaMeTp, TeM Jierde paboTaTh perysTopy.

Koo — KOO puIIMEHT TIepeaun 00BEeKTa, OKA3bIBAET, KaAK M3MEHSETCs mapamerp X Mpu

U3MEHCHHUHU perynupytoiero Boszaeiictus Y. Yem Oosbine Ko TeM 00BEKT UyBCTBHUTENBbHEE K

. AY
BO3IEHCTBUAM. Kog = =
ITo mepexoqHOMY IPOIIECCY, H300paKEHHOMY Ha TpaduKe, OnpeieseM XapaKTepPUCTUKI

o0OBeKTa:
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Pucynox 2 — I'padux amst onpeaeneHus JMHAMUYECKUX MTapaMeTpOB 00beKTa
YIIPaBJICHUS

Koaddurment nepenaun oobekta Kos Haxomum mo dpopmyiie:
AY

Kos =~ | )

AX
rae AX — U3MEHEHNE BXOJHOM BEIIMYUHEI;

AY — U3MeHeHnEe BBIXOIHOU BEJIMYMNHEL.

AY _ 120000-80000 _ 40000
Kog= — = = = 2000 M3/%xoma UM
00 = Ay 60—40 20 oX01

ITo rpaduky Ha pucyHke 1 onpenemnsieM BpeMsi 3aNa3IbIBAHUS Tsan U TIOCTOSIHHYIO BPEMEHH
Tos.

Tsan = 8 CEK.

Tos =32 cek.

3. BapuaHTsbl 3a1aHUi KOHTPOJIbHOI padoTHI

3aoanue 1. Cmamuueckas xapaKkmepucmuka 00veKma ynpaeieHus

Paccunrtarh k03¢ (HUIIMEHTHI TEOPETHUECKOHN JIMHUU PETPECCUU METOJIOM HAUMEHBIIIHX
KBaJIpaToB.

YpaBHEHHE JTUHUH PETPECCHH UMEET BU/:

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

3KCHepI/IMCHTaJ'ILHBIC JAaHHBIC 10 BapUaHTaM IIPUBCJCHLI B Ta6J'II/II_IC.



3uauenua y; = y(xi)

Xi
Bapuanm | Bapuanm J Bapuanm j Bapuanm 4 Bapuanm | 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; Buauenus Y, = y(xi)
Bapuanm Bapuanm 4 Bapuanm 10| Bapuanml| Bapuanmli?2
Bapuaum 1

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(x)

X;| 3uavenua Yy
Bapuaum 13| Bapuanm 14| Bapuanml| Bapuaum | Bapuaum | Bapuanm 18
5 16 17
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; 3uauvenus Y, = y(xi)
Bap fg i Bapuanm 2 Bap ula nm3. Bap Zuza i 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. /lunamuueckan xapakmepucmuka 00veKma ynpaeieHus
[To kpuBO#i pa3roHa onpeaeuTh TMHAMUYECKHE MTapaMeTpbl 00BEKTa yIpaBIeHUsI.

Bapuanm |

Xapaxmepucmuxa
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3aoanue 3. Pechepam «Memoowvt u cpedcmea usmepeHus napamempos
MexXHO02UUeCK020 npoyecca)

HU3MCPCHUMA

B pedepare HeoOX0MMO IPUBECTU CXEMY M ONHMCAHHE MPOMBIIIJIEHHOTO CPEJICTBA
TEXHOJIOTUYECKOro MapaMeTpa (1Mo BapuaHTaM). TeMy MOXHO BBIOpaTh

CaMOCTOATCIIBHO, COIJIACOBAB €€ C IMPEIoAaBaTCIICM. HpI/IMepLI TEM:

1. VYIbTpa3ByKOBBIE PacX0JOMEpPHI

2. TepmonnekTpuueckue npeodpa3oBaTenn

3. TepMOMETpBI COTIPOTUBIICHUS

4. [TupomeTpbl MOITHOTO U3TYyUYSHUS

S. W3mepurens gasnenust Merpan-100

6. Portamerpsl

7. AKycTHUYECKHE YPOBHEMEPHI

8. W3mepenune pacxo/ia METOIOM MTEPEMEHHOTO TIepernaia IaBiIeHus (Ha CyKaroleM
YCTpOICTBE)

9. MexaHnnyeckue ypoBHEMEpPHI

10. TenoBbie pacxoioMepbl

11. DJEeKTPOMarHUTHBIE PACX010MEPHI

12. [TupomeTpsl CIEKTPaTbHOTO OTHOIICHHS

13. VY AbpTpa3ByKOBBIE YPOBHEMEPHI

14. TenoBble ra30aHaIN3aTOPHI

15. OnTHyeckue razoaHaan3aTopbl

16. ["a3oBble Xpomarorpadsl

17. ByiikoBbie ypoBHEMEPHI

18. MarsauTHbI€ Ta30aHATN3ATOPI

19. SpKOCTHBIE TUPOMETPHI

20. EMKoOCTHBIE YpOBHEMEPHI



3aoanue 4. Peghepam «Cucmemot ynpasienus mexmoao2udecCKuMu npoueccamu)
B pedepate HeoOxomumMo omHcaTh CHCTEMY YHOPABICHHUS TEXHOJIOTHYECKUM
MPOLECCOM M TMPHUBECTH CXEMy aBTOMAaTH3allMUd OSTOM CHUCTeMBbl. TeMy MOXKHO BbIOpaTh
CaMOCTOSITENIbHO, COTJIACOBAB €€ ¢ IpernoaanareneM. [Ipumeps Tem:

1. ABTOMAaTH3aIM IPOLIECCA MEITKOTO IPOOTICHHS.

2. KoHTponb Hanuuus Chllly4uX MaTepuaioB B PACXOIHbBIX OYHKepax.

3. Jlo3upoBaHue ChIITyuYnX MaTepHalIoB.

4. VYnpasieHue 103MpOBaHNEM CBIITyYUX MaTEPHUAIOB MPH (POPMUPOBAHUHU IIUXTHI U3
HECKOJIbKUX MaTepuasoB (00beMHOE MPOMOPLIUOHUPOBAHUE).

5. ABTOMAaTH3a1UsA [IPOLIECCa CIIEKAHUs IIUXThI HA arJIOMEPALIMOHHBIX MaIlIMHAX.

6. CniocoObl U3MepeHus BIKHOCTU IIUXTHL.

7. KoHTposib U yrnpaBieHue yKJIaJKOW HIMXThl HAa JIEHTY B MOCTOSIHHOM 3a/laHHOM
cioe.

8. ABTOMaTH3a1Msl TEXHOJIOTUYECKOr0 IPOIlecca BBIIUIABKM YyryHa B JTIOMEHHBIX
neyax.

9. ABTOMaTH3a1Ms TEIJIOBOIO PEKUMa BO3/[yXOHArpeBarTess JOMEHHOM 4.

10. VYipaBieHue TEII0BbIM PEKUMOM JIOMEHHOM €Y H.

11. VnpasneHue pacrnpefeseHueM Tra30BOro IIOTOKa [0 CEYEHHUI0 KOJIOIIHUKA
JTOMEHHOU IEYU.

12. ABTOMAaTHYECKOE PETYJIUPOBAHUE XOAa JIOMEHHOM IEYH.

13. ABTOMAaTH3alUs TEIIOBOIO U TEXHOJIOTMYECKOIO PEXUMOB BBIILJIABKH CTald B
KOHBEPTODPE.

14. KoHTpoib copeprkanus yriieposia B METILIE.

15. ABTOMAaTH3aIdsg TEXHOJOTHYECKOTO TMPOIECCa BBIMUIABKA CTAIA B JIYTOBBIX
CTaJIeTJIaBUIIbHBIX ITeYax.

16. ABTOMaTH3a1Us DJIEKTPUUECKOTO PEKUMA IYTOBBIX CTAJICTIIIaBUIIbHBIX N1EYEH.

17. ABTOMaTH3a1Ms TEIIOBOIO PEXKUMA JYTOBBIX CTAJIEIUIABUIIBHBIX NIEUEH.

18. ABTOMaTH3a1Ms TEIUIOBOIO U TEXHOJIOTMYECKOTO PEXKHMMOB PA3JIMBKU CTAIU Ha
MHJI3.

19. ABTOMaTH3a1Ms TEMJIOBOTO PeXUMa NeYe KaMepHOro THIIA.

20. ABTOMaTH3a1Us TEMJIOBOTO PEXKUMA METOUYECKUX MHOTO30HHBIX Meyeil.

21. ABTOMaTH3aIMA MPOIIecca MPOU3BOJICTBA OKATHITICH.

22. ABTOMaTH3aIIsI KOKCOBOM OaTapew.

23. Cucrema ynpaBieHHs Ha0OpPOM, B3BELIMBAaHMEM M JIOCTAaBKOM MaTepuana K
CKHUIIOBOMY IOJIbEMHHMKY U Ha KOJIOIIHUK JOMEHHOH MEYN.

24, ABTOMaTH3a1Msl MUKCEPHOTO OTJEIEHNS METAJLTypIrMUECKUX 1IEXOB.

25. VYmpaBieHne NponeccoM BBIIIJIABKUA CTAJIM B MEPUOJ JOBOJKH B MaPTEHOBCKUX U
JIByXBAaHHBIX CTaJICTIJIaBUIIbHBIX IT€YaX.

26. ABTOMaTH3alusi ~ Mpolecca  BaKyyMHUpPOBaHUS  CTaJId B yCTaHOBKax
HUPKYJIALIUOHHOIO THIIA.

27. Marematruyeckue 3KCepuMEHTaIbHO-CTATUCTUYECKUE MOEIU TEXHOIOTUYECKUX
MIPOLIECCOB.

28. HelipocereBple  MOIenM  TEXHOJOTMUECKHX  IIPOLECCOB  (IOCTOMHCTBA W
HEJIOCTaTKH).

29. Mopnenu yrnpaBieHHsl TEXHOJOTMYECKMMH MPOLECCAMU Ha IMPHUHLMIIE HEYETKUX

MHOKECTB U HEUETKOU JIOTUKHU.



30. Kputepun ynpasnenuss npu cozmanuu ACY TII m pexkomenHpganum mo HX
MPUMEHEHHUIO.
4, TpeooBanusi K O(OPMJIEHHUI0O KOHTPOJbHOW PpadoThl MO JUCHHUILIHHE
«ABTOMATH3AIUSI METANJIYPru4ecKUX MpoLeccoB»

®opwmar nucra A4. lpudr Times New Roman, pazmep 12, mesxcTpouHsiid uHTEpBa 1,5.
BripaBHuBanue Tekcra mo mupue. Ao3ai 1,25. [Tapametpa crpanunsl: ciaesa 30 mm, cipasa 10
MM, cBepxy U cHu3y 20 mMm. Homep cTpaHulpl pocTaBisieTcss BHU3Y OT LIEHTpA.

Texct pedepara gomkeH OBITh CTPYKTYpUpPOBaH. 3arojiOBKA MEPBOrO  ypOBHS
3alMChIBAIOTCSA IIPONUCHBIMU OYyKBaMH, CUMMETPHUYHO TEKCTY, XHMPHO. 3aroJIoBKM BTOPOIO
YPOBHS — C IPOMUCHON OYKBBI, OCTaJIbHbIE CTPOUHBIE, KUPHO, C a03aIHOTO OTCTYIIA.

B Tekcte 00s3aTenbHO JOJDKHBI OBITH PACCTaBICHBI CCBUIKM Ha HCIIOJNb30BaHHBIC
ucTOYHUKU. CIHCOK UCTOJIb30BAaHHBIX HCTOUHUKOB (POPMUPYETCS B MOPSAAKE CCHUIOK MO TEKCTY
pedepara u opopmisiercs B coorBercTBuu ¢ 'OCT P 7.0.100 -2018.

Ipumepwr bubruocpaguueckux onucanuii (FOCT 7.0.100 -2018)

1.Onucanue uzoanuii ¢ 0OHUM a8MOPOM

Cubuxkun, FO.Jl. DnexTpocHabkeHre TPOMBIIUICHHBIX U TPaXXIaHCKUX 3aHUi: yueO.
st cpen. mpod. oopaz. / FOJ1. Cubukun; Cpeanee npod. OdpazoBanue, CTpOUTENHCTBO U
apxutekTypa. — Mocksa: Academia, 2006. — 362 c.: wi., Tadn. — ISBN 5-7695-2250-3. — Tekcrt:
HEMOCPEICTBEHHBIH.

2.0nucanue c 08yms asmopamu

UYepros, A.I'. 3anaunnk no ¢usuke: yued. mocodbue / A.I'. UepTos, A.A. BopoOreB. — 8-¢
u31I., nepepad. u gor. — Mocksa: @usmatiut, 2008. — 640 c.: wir. — ISBN 9875-94052-145-2. —
TekcT: HemocpeICTBEHHBIH.

3.Onucanue c mpems agmopamu

Bapnamosa, JI.H. Yipasnenue 1oKkyMeHTaluen: aHIIIO-pyCCKU aHHOTUPOBAHHBII
cJoBapb cTaHnapTu3npoBanHoi TepmuHonoruu / JI.H. Bapnamosa, JI.C. baron, K.A.
bactpukoBa. — MockBa: CiytHuk+, 2017. — 398 c. — ISBN 978-5-9973-4489-4. — Tekcr:
HEIOCPEICTBEHHBIMN.

4.Onucanue uzoanui nood 3aznasuem (5 u boiee asmopos)

Maremaruka: yue6. mocobue / FO.M. Hanunos, JI.H. XKyp6enko, I'.A. Hukonosa [u ap.];
MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoit @enepanuu, Kazanckuii rocyjapCcTBEeHHBIH
TeXHOJIOTH4ecKnii yHuBepcuteT. — MockBa: UHOPA-M, 2011. — 496 c.: mi., Tadn. — ISBN 5-16-
0022673-2. — TekcT: HEMOCPEICTBEHHBIH.

5.Onucanue mno2omommsix u30anHut

Marepuaisl ¥ 271€MEHTBI 2IeKTpoHHOU TexHUKH. B 2 Tomax. T.1. [IpoBognukn,
MOJYIPOBOIHUKH, AUDIEKTPUKHU: YUEOHUK JIJIS CTYA. By30B, 00yUaIOUIMXCs [0 HAIIPABICHUIO
«OnexTpoHUKH U MuUKposniekTponuka» / B.C. Copokun, b.JI. Antunos, H.I1. Jlazapesa. —
Mockga: UL Akagemust, 2006. — 440 c. — bubmuorp.: ¢. 435-438. — IIpeam. ykas.: c. 438-440. —
ISBN 5-7695-2785-4. — TekcT: HEOCPEICTBEHHBIN.

6.Onucanue 3aKOHO0amMenbHbIX MAMEPUANO8

I'paxnanckuii npoueccyanpHblil kogeke PCOCP: [mpunaT TpeTheil cec. Bepxos. CoBera
PCOCP mecroro co3biBa 11 utons 1964 r.]: odu. Tekct: mo coctostauto Ha 15.11.2001 r.;
MunucrepcerBoBo roctunu Poceuiickoit @enepanuun. — Mocksa: Mapkerunr, 2001. — 159 c. —
3000 5k3. — ISBN 5-94462-191-5. — Tekct: HeOCpEACTBEHHBIN.

7.0nucanue cmanoapmos

I'OCT P 57564-2017. Opranu3aius u IpoBeACHUE padOT M0 MEXKTyHAPOIHOW CTaHaap-
tuzaiu B Poccuiickoii ®deneparuu = Organization and implementation of activity on
international standardization in Russian Federation: HammoHambHBIA cTaHmapT Poccuiickoit
Oeneparnun: n3ganue opuUIMaIbLHOE | YTBEPKACH U BBeIeH B AericTBue [Ipukazom denepanbHOro
areHTCTBA MO TEXHUYECKOMY PETryJIUpOBaHHUIO U MeTpojoruu oT 28 uronst 2017 r. Ne 767-ct :
BBeZICH BHepBble: ngara BeeneHus 2017-12-01 / paspaboran Bcepoccuiickum Hay4HO-
UCCJIEIOBATEILCKUM HWHCTUTYTOM CTaHAApTH3alMM W CepTUPUKAUMKM B MAUIMHOCTPOSCHUU
(BHUMHMALIII). — Mocksa: Cranmaptundopm, 2017. —V, 43, [1] c.; 29 cm. — 33 3k3. — Tekcr



HEMOCPEICTBEHHBIN.

8.Onucanue namenmmuvix OOKYMEHMO8

ITatent Ne 2637215 Poccuiickas ®eneparus, MITK B02C 19/16 (2006.01), BO2C 17/00
(2006.01). BubOparmonnast menabauma: Ne 2017105030: 3assn. 15.02.2017: omy6m. 01.12.2017
| Apremenko K. U., bornanos H. 3.; 3asButens BI'TY. — 4 c.: mi. — TekcT: HEMOCPEACTBEHHBI.

9.0nucanue nepuooudeckux uz0aHull

bezonacHocts xu3neaesTenbHOCTH. — ISSN 1684-6435. — TekcT: HenocpeICTBEHHBIN.

Becthuk npesneit ucropuu. — ISSN 0321-0391. — URL:
https://dlib.eastview.com/browse/publication/669/udb/12 (nara oopamenus 02.10.2019). —
TekeT: 2IeKTPOHHBIN.

10.0Onucanue uzoanuti MI'TY

[Mapcynkun, b.H. JlokanbHbIe cTaOUIN3UPYIOIINE KOHTYPBl aBTOMAaTHYECKOTO
ympasieHus: B ACY TII npomeiiennoro npousBojacta: MmoHorpadus / b.H. I[Tapcynkun, C.M.
Anppees, O.C. Jlorynosa, T.Y. AxmeToB; MarHUTOropckuii roc. TeXHUYECKuid yH-T um. I".1.
HocoBa. — Marauroropck: M3a-so Marauroropck. roc. TexH. yu-ta, 2012. — 406 c. — ISBN 978-
5-4253-0418-0. — TekcT: HEMOCPEICTBEHHBIN.

11.0nucanue snexmponnsix uzoanuti MI'TY (makpoobwvexmot)

MyxuHna, E. FO. [IpoexTupoBanrue aBTOMaTU3UPOBAHHBIX CHCTEM: KOHCIEKT JICKIHI /
E.IO. Myxuna; MI'TY. — Marautoropck: MI'TY, 2014. — 1 CD-ROM. — 3arux. ¢ TuTya. sKpana.

https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121
181/1154.pdf&view=true (mata ooparmienus 09.10.2019). — MakpooObekT. — Tekct:
AIEKTPOHHBIN.

12.0Onucanue 35C «Jlanvy

OCHOBBI METAJLTYprudecKoro nmpou3BojcTBa: yueOHuk / B.A. burees, K.H. Bnosun, B.M.
Konoxonsies, B.M. Canranuk. — Cankr-IlerepOypr: Jlans, 2017. — 616¢.: ui., Tadbn. — ISBN
978-5-8114-2486-3. — Tekct: 25eKTpOHHBIN // DIIeKTpOHHO-O0nOImoTeyHas cucrema «JIaHpy:
[caiiT]. — URL: https://e/lanbook.com/book/90165 (mata oopamenus 02.10.2019). — Pexxum
JOCTYTIA: /ISl aBTOPU3. TIOJTH30BATEIIECH.

13.0Onucanue 35C «3nanuym»

[Tonog, 0. U. Ynpasnenue npoektamu: yuedHoe nocodue / 10. U. ITonos, O.

B. SIxosenko. — MockBa: UHDOPA-M, 2019. — 208 ¢. — (YueOuuku 11st mporpaMmmbl MBA). —
ISBN 978-5-16-002337-3. — URL.: https://new.znanium.com/read?id=329884 (nata
obpamienus 10.10.2019). — TekcT: 27€KTPOHHBIM.

14.0Onucanue 35C «FOpatim»
Tpouenko, B.B. Cucremsl yripaBiieHUsI TEXHOJIOTHYECKUMH MPOLIECCaMU U

nH(MOpMaIllMOHHBIE TEXHOJIOTUHU: yueOHOe TTocodue i akaieMudeckoro Oakanaspuara / B.B.
Tpouenko, B.K. ®enopos, A.1. 3abyackuii, B.B. KomenaanTtos. - Mocksa: FOpaiit, 2019. —
136¢. — ISBN 978-5-534-09938-6. — Tekcr: anexktponusiii // 3bBC FOpaiir [caiit]. — URL:
https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-
tehnoloqii-438994#page/2 (mata oopamenust 10.10.2019).

15. Onucanue caumos 6 cemu Unmepnem

l'ocynapctBennblii  Opmutax: [caidt]. — Cankr-IlerepOypr, 1998. — URL:
http://www.hermitagemuseum.org/wps/portal/hermitage (mata ooparuenus: 16.08.2019). — Tekcr.
N3o00pakeHue: 3MeKTPOHHBIE.

TACC: uadpopmanmonnoe areHTCTBO Poccuu: [caiiT]. — Mocksa, 1999. — OOHOBnsieTCs B
teuenne cytok. — URL: http://tass.ru (mara odpamenus: 26.05.2019). — TekcT: 3JIeKTPOHHBIH.

OnekTpoHHass OmOnMoTeka: OuOnmoreka muccepranuidi: cakt /  Poccuiickas
rocynapcTBeHHas oubnuoreka. — Mocksa: PI'b, 2003. — URL: http://diss.rsl.ru/?lang=ru (mara
obopamenus: 20.07.2019). — Pexum noctyma: st 3apeructpup. uurtareneit PI'b. — Tekcr:
JJIEKTPOHHBIN.



http://catalog.viniti.ru/srch_result.aspx?IRL=SELECT+%28*%29+FROM+%28*%29+WHERE+%28author%29+contains+%28Q%27%d0%90%d1%80%d1%82%d0%b5%d0%bc%d0%b5%d0%bd%d0%ba%d0%be+%d0%9a.+%d0%98.%27%29&TYP=STAT
http://catalog.viniti.ru/srch_result.aspx?IRL=SELECT+%28*%29+FROM+%28*%29+WHERE+%28author%29+contains+%28Q%27%d0%91%d0%be%d0%b3%d0%b4%d0%b0%d0%bd%d0%be%d0%b2+%d0%9d.+%d0%ad.%27%29&TYP=STAT
https://dlib.eastview.com/browse/publication/669/udb/12
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121181/1154.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121181/1154.pdf&view=true
https://e/lanbook.com/book/90165
https://new.znanium.com/read?id=329884
https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-tehnologii-438994#page/2
https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-tehnologii-438994#page/2
http://www.hermitagemuseum.org/wps/portal/hermitage
http://tass.ru/
http://diss.rsl.ru/?lang=ru

Ilpumepel evinonnenus snemenmos peepama.
Taomauua 1.1 — Hazsauue tadiuibl

Macca, KT, JlmuHa, MM L1 Lo L3
HE MeHee
160 1000 4 5 6
170 1125 52 60 39
190 1165 389 405 247
Pucynox 1 — IIpumep odopmieHus TabauibI
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Pucynoxk 2 — [Ipumep rpaduka GpyHKIHOHAIBHON 3aBUCUMOCTH
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Temnepartypa thakena, °c

15 17 19 21 23 25 27

Pacxop Bo3ayxa, x10° M3y

Pucynok 3 — [Ipumep rpaduka KoIMueCTBEHHOM 3aBUCUMOCTH

[InoTHOCTH P B KWJIOIrpaMMax Ha KY6quCKHﬁ MCTP BBIYUCIIAIOT 11O (I)OpMyJ'IC

p =mlV, (1.2)
rae m - Macca oopasia, Kr;
3

V - 00bem oOpasia, M°.

Pucynoxk 4 - I[Ipumep opopmieHust GopMyisl
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Pucynok 5 — IIpumep BbIONIHEHUS CXEMbI aBTOMATHU3ALUN



Ipuaoxenune A
dopmMa TUTYJBHOIO JINCTA KOHTPOJIbHOH PadoThl

MuHHCTEepCTBO HAyKH U BhICIIero oopa3zoBanus Poccuiickoit deneparun
denepanbHOE rOCyIapCTBEHHOE 010 HKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICILIEr0 00pa3oBaHUs
«MarHuToropckuii rocy1apcrBeHHbIi Texuuyeckuii ynusepcurer um. I'.\M.HocoBa»
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