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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Toly Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM Tojly Ha 3aceaHuu Kageapbl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABICHUS

IIporokomor 20 1. Ne

3aB. kadempoii C.M.KHz[peeB

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu Kageapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YITPABJICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHI[pCCB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peanm3anuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kageapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YIIPABICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHI[pCCB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LensiMmu OCBOEGHMSI JTUCHUIUIMHBI «ABTOMAaTH3alUsi METAIYPTUYECKUX TPOLIECCOBY
SIBIIIIOTCS: M3YyYEHUE MPHUHIMIIOB IMOCTPOSHHUS W IKCILTyaTaluu WH(OPMAIMOHHBIX CUCTEM B
TEXHOJIOTMYECKHUX MpOIleccax B METAJLUTyprHH; OCHOB TEOPUU ABTOMATHYECKOIO YIIPaBJICHUS
METALTYPTHYECKUMHU TIPOIECCAMHK; MPUHIIUIIOB XpaHEHUS U OoOpabOTKH, aHaIM3a U CHHTE3a
IIPOU3BOJICTBEHHO-TEXHUYECKOM HHOPMAITUH.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

JucuuruinHa ABTOMAaTH3alMsl METAIIIyPrUY€CKUX MPOLIECCOB BXOAUT B 4AaCTh y4EOHOrO
wiaHa (GOpPMHPYEMYI0 YYaCTHHUKAaMH 00pa3oBaTelbHBIX OTHOIIEHHWH 00pa30BaTeIbHOM
IIPOrPaMMBI.

Jns  W3ydeHUs  JUCHUIUIMHBL  HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILINH/ IPAKTUK:

DnekTpooOopyA0BaHUE METAILTYPIrUYECKUX 1IEXOB

duznka

BBenenue B HanpaBieHue

Mertposorus, cTanaapTH3anus U cepTuukanus

3HaHus (YMEHHUs, BIaJIeHHs), IOJIyYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

MeTo bl KOHTPOJIA JOMEHHOTO Mpoliecca

ITpon3BoiCTBEHHAS - TEXHOJIOTHYECKAs (IPOEKTHO-TEXHOJIOIMUECKast) MPaKTHUKa

OKcmtyatauus JOMEHHbBIX ITeden

MeTo bl OITUMHU3ALNUN B METAJLIYPTHH

[TonroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBATH()PUKAIMOHHOW pabOTHI

[Ipon3BoACTBEHHAS - IPEAAUILNIOMHAS IIPAKTUKA

3 Komnerenuun ody4aromierocs, (popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IIJIAHUPYEMble Pe3yJIbTAThl 00y4eHu s

B pesynbraTte ocBOEHUS AMCUMILIMHBI (MOIYJsl) «ABTOMAaTH3alUsl METAJUTypPru4ecKuX
IPOIIECCOBY 00yUarOUIHIiCs T0JIKEH 00J1aAaTh CIeIyIOIUMH KOMITETEHIIUAMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

[1K-4 CnocoOeH BBIMONHATH 3aaddl IO OIEHKE ChIPbsl U METAJUIyprUYeCKOW MpOIyKIIHH,
KOPPEKTUPOBATh U KOHTPOJIUPOBATH IPOU3BOACTBEHHBIN IIPOLIECC

[1K-4.1 O1leHHUBAaET CHIPhE U METALTYPTUYECKYI0 TMPOIYKIIUIO, KOPPEKTUPYET U
KOHTPOJIUPYET TMPOU3BOJICTBEHHBIA MPOIIECC ¢ OOOCHOBAHUEM MPUHATHIX
TEXHOJIOTHUYECKUX U TEXHUYECKUX MEp




4. CTpyKTypa, 00b€éM U colepKkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 37 aka.

— aynutopHas — 36 akaJ. 4acoB;

4aCoOB:

— BHeayJUTOpHas — 1 akaji. yacos;
— caMocCTosTeNNbHAs paboTa — 71 akaj. 4acos;
— B opme npakTruecKkoii moaroroBku — 0 aka. 4ac;

®dopma aTTeCTalMu - 3a4ET

AynuropHas ) =
o | xonTaxTHAR pabota E 3 dopma TEKyIIEero
=
5 B aKaj. Jacax 3] Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) S . p Kon
S & © | camocrosTenbHoM | ycieBaemocTH 1
JIUCIUILIAHEI 3 = . | KoMIeTeHIH
@) 5 2 £ paboThI MIPOMEKYTOUHOM
71ab. | mpaxT. )
Jlek. sam EaH 5 g aTTecTaluu
1. Texuuueckue cpeacTBa cOopa,
00paboTku u nepegauy UHGOPMALMU
CaMOCTOSITEIbHOE
1.1  OcHoBHBIE HOHATHS 00 HBVICHUC
HH(POPMAIIMOHHO-U3MEPUTEIIBHBIX 2 2 Y o YcTHBIN ompoc I1IK-4.1
eOHoM
CHCTEMaX. ya
JIUTEPATYpPbI
CaMOCTOSITEIbHOE .
1.2 Metponorudyeckoe HAVICHIE VYcTHBIi onpoc
o0ecrieueHHEe  TEXHOJIOTHYECKUX 2 2 Y o KonTponbHas [1K-4.1
eOHoit
HU3MEPCHHIA. ya pabora
5 JUTEPATYPbI
CaMoCTOATEIEHOE
H3yUYCHHE
yeOHOM
1.3 Merogsl u  CcpeacTBa HH};e ATVDRL TectupoBanue
HU3MEPEHHS napameTpoB 2 10 6 Hoar g TOZEa 1’< JlaGopatopHbie [1K-4.1
TEXHOJIOTHYECKOT0 TpoLiecca. paboThI
BBITTOJTHEHHIO
71a00PaTOPHBIX
pabot
HWroro no pazaeny 6 10 10
2. OCHOBEBI aBTOMATHYECKOIO
yIpaBJicHHS TEXHOJIOTHYECKUMU
poleccamu
CaMocCTOATETHLHOE
2.1 Knaccudpukanus ¢ BHIBI HBVICHIE
CUCTEM aBTOMaTUYECKOTO 2 2 };61{0171 TectupoBanue IK-4.1
YIpaBJICHHUSL. ya
JUTEPATYPbI
CaMOoCTOSITEIbHOE
5 H3yUYCHHE
eOHoit .
2.2 CucreMbl aBTOMATHYECKOTO Jm}:é ATVDEL VYerHbIi onpoc
pPErylaupoOBaHHUs C  TUIIOBBIMHU 2 4 6 o FETOZII:M’( JlaGoparopHsie [IK-4.1
perynsaTopamu. A paboThI
BBITIOJTHEHUTO
11a00paTOPHBIX
pabot




CaMOoCTOSITEIbHOE

U3yveHHe
N eOHoit
2.3 CpoiicTBa CHCTEM i Jlab6opaTopHble
JIUTEPATYPBI,
aBTOMATHYECKOTO 2 4 6 pabots! [TpoBepka [K-4.1
eryJIUPOBAHUS TOAroTOBka K WH]I. 3aIaHui
pery. . BBITIOJIHEHHUIO '
11ab0paTOPHBIX
pabot
HUroro no pasaeny 6 8 14
3. ABTOMaTH3aIMs TEXHOJOTHYECKHX
POLIECCOB
CamocrosTensHoe
3.1 OCOOCHHOCTH MOCTPOCHHS H U3y4eHHe
P 2 3,3 v N TectupoBanue I1K-4.1
¢yakuuu ACY TIL. yueOHOM
JIUTEPATYPhHI
CamocrosTensHoe .
3.2 ABToMaTH3anus HBVICHIE YcTHbIi onpoc
arJoMeparoHHOTO 2 4 ?6}10171 IIposepka unm. [K-4.1
MPOU3BOJICTBA. i 3a7aHui
JIUTEPATYPhI
CamocrosTensHoe .
3.3 ABTOMaTH3aIMS HU3y4yeHUe YCTHbIi orpoc
' " 2 4,15 Y . IIposepka unm. [K-4.1
METALTYPTHYECKHX MPOLIECCOB yaeOHO# .
3aaHui
JIUTEPATyPhI
Wroro no pazneny 6 47
Hroro 3a cemectp 18 18 35,45 3a4éT
Hroro no aucnumnnuae 18 18 71 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jnga  peanu3anuu  NPeIyCMOTPEHHBIX BHUJIOB yuyeOHOW paboThl B  KadyecTBe
00pa3oBaTeNbHBIX  TEXHOJOTUH B  MPENOJaBaHUU  JUCHUIUIMHBI  «ABTOMAaTH3aLUA
METAJTyPrUYECKUX MTPOLIECCOBY UCIIOIb3YIOTCS:

TpaguimonHsie 00pa3oBaTEeNbHBIC TEXHOJIOTHH — WH(OpMAIMOHHAsS JIEKIHs (BBOJHYIO
JIEKIUIO, TJI€ JaeT IIEPBOE MPEACTABICHUE O ITPEIMETE U 3HAKOMCTBO CTYJIEHTOB C HA3HAYEHUEM U
3a7la4aMM Kypca); JIEKIIUM — KOHCYJIbTAlluU, M3JI0’KEHUE HOBOI'O MaTepHalla CONPOBOKIACTCS
MIOCTaHOBKOM BOIIPOCOB M JIMCKYCCHEH B MOMCKAaxX OTBETOB Ha ATH BOMPOCHI; JIabopaTOpHbIE
paboThI; MPAKTUYECKUE 3aHATHUSA.

Texnonoruu npobieMHOro 00ydeHHs — MPOOJIEMHBbIE JIEKIUU SIBISIETCA PE3yIbTaToOM
YCBOCHHUS MOJIYYEHHOW MH(OPMAIIMK TTOCPEICTBOM MOCTAHOBKH MPOOIEMHOT0 BOIIPOCA U TIOUCKA
nyTeld ero pemieHus; jJabopaTopHble pabOThl C HCIOIb30BAaHHEM MPOOJIEMHOr0 OO0y4YeHHE,
KOTOPOE€ 3aKJIFOYAeTCs B CTUMYJIMPOBAHUH CTYJIEHTOB K CAMOCTOSATEIHHOU «I00bIUe» 3HAHHIA,
HEOOXOUMBIX JUISI PeLICHUS] KOHKPETHOM MPOOIEMBI.

NudopMannoHHO-KOMMYHHKAITMOHHBIE  00pa30BaTeIbHBIE TEXHOJIOTUH — B  XOJE
MPOBEJCHUS JIEKIMOHHBIX 3aHATHM MPeIycMaTPUBACTCS HCIOJIB30BAHHUE AJIEKTPOHHOTO
JIEMOHCTPAIIMOHHOTO0 MaTepuaiia (JEeKIMU-BU3yaJIN3allin), UCIIOIb30BaHue MHTepHeT pecypcos
JUTSI TPOMEKYTOUYHBIX aTTECTAIMI U TPOBEPKU OCTATOYHBIX 3HAHUN

JIeKIMOHHBIN MaTepuan 3aKpeIuisieTcss B XOJle JIabOpaTOpHBIX padoT, Ha KOTOPHIX
BBITIOJTHSIOTCS TPYIIIOBBIC MU MHIUBUAYAIbHBIE 3a/IaHUS 110 IPOWIEHHON TeMe.

CamocrosiTenbHass paboTa CTUMYIUPYET CTYIEHTOB K CaMOCTOSITEIbHOM NMPOpabOTKE B
MIPOLIECCE BBIMOIHEHUSI KOHTPOJIBHBIX padOT U MHAUBUIYAIbHBIX 33JaHUMN, a TAaKXKe B Mpoliecce
MOATOTOBKU K YCTHOMY OTIPOCY, TECTUPOBAHHUIO M UTOTOBOM aTTECTAIIHH.

B xoze npoBenieHus JEKIIMOHHBIX 3aHATHI MTpelycCMaTpUBAETCS:

- HUCIOJIb30BaHUE 3JIEKTPOHHOIO JAEMOHCTPALMOHHOI'O MaTepuaia IO COBPEMEHHOMU
U3MEPUTENIbHOM TEXHUKE;

- UCIIOJIb30BAHUE DJIEKTPOHHBIX YYEOHUKOB IO OT/IETLHBIM TEMaM 3aHSTHIA;

- aKTHBHBIC W WHTEPAKTHBHBIC (HOPMBI OOyUYEHUS: BApUATHBHBIA OMPOC, IUCKYCCHH,
YCTHBI OMpOC, KOHTpONbHAs paboTa, TECTOBBIM ONPOC, WHANBUAYAIbHAS <«3alllUTa
1abopaTOPHBIX PabOT | T.JI.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. CoBpeMeHHBIE CUCTEMbI aBTOMATH3AllMd M YIpaBjieHus . ydeOHoe mocooue / C. M.
Amnppees, E. C. Pga6uukoBa, E. 0. Myxuna, T. I'. CyxonocoBa ; MI'TY. - Marautoropck :
MI'TY, 2015. - 1 DIIEKTPOH. OIIT. TICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3605. - Tekct : »neKTpOHHBIH. (HaTa
obparenus: 04.04.2024).

2. Tpouenko, B.B. Cucremsl ympaBieHHs TEXHOJOTHUECKUMH MpoleccaMu |
uH(pOpPMAIIMOHHBIC TEXHOJOTHHU: yuyeOHOe mocodue uis akageMmuveckoro Oakanaspuata / B.B.
Tponenko, B.K. ®emopos, A.M. 3abyackuii, B.B. KomennantoB. - MockBa: M3marenbcTBo
IOpaiit, 2019. - 136¢. - ISBN 978-5-534-09938-6 - Tekcr : osmekrpoHHbIi. - URL:
https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-tehn
oloaii-438994+#paqe/l (nara obparenus: 04.04.2024).

0) JlonoJiHMTE IbLHASA JIUTEpaTypa:



https://host.megaprolib.net/MP0109/Download/MObject/3605
https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-tehnologii-438994%23page/1
https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-tehnologii-438994%23page/1

1. Bonnapena, A. P. MHpopMalmoHHbIE TEXHOJIIOTHH B METAJUTypruu: yuyeOHoe mocooue /
A. P. bounapesa, B. B. I'pebennukona, E. C. Ps6unkosa ; MI'TVY. - Maraurtoropck, 2014. - 191
C. . M., cxeMbl, Ta0I1. - ISBN 978-5-9967-0438-5. — Tekct: HenocpeacTBeHHbIH (9 3K3.)

2. Metponorusi. Teopust n3MepeHHii: y4eOHUK Ul akageMudecKoro OdakanaBpuata / moj
o6mr. penakuueit T.M. Mypamkunoii. - 2-e u3z., ucnp. u gon. - Mocksa: M3natensctBo KOpaiir,
2019. - 167c. — ISBN 978-5-534-07295-2. - Tekcr : oanekrtponHsid. - URL:
https://urait.ru/viewer/metrologiya-teoriya-izmereniy-434719#page/1 (mara oOpareHus:
04.04.2024).

3. MBanoB, A. A. ABTromaru3anusi TEXHOJOTUYECKHUX IPOIECCOB U IMPOU3BOJCTB :
yuebHoe mocooue / A.A. IBaHoB. — 2-¢ u3., uctp. u gor. — Mocksa : DOPYM : UHOPA-M,
2020. — 224 c. — (Cpennee npodeccuonanbaoe oopazoBanue). - ISBN 978-5-00091-535-6. -
Tekcr : onekrponnsiit. - URL: https://znanium.com/read?id=362810 (mara oOpaiueHus:
04.04.2024). — Pexxum gocTyma: 1o MmoAnucKe.

4. Myxuna, E. 0. [IpoektrpoBaHre aBTOMaTU3UPOBAHHBIX CUCTEM: KOHCIIEKT JICKITUH :
yueOHoe nocobue / E. 0. Myxuna ; MI'TY. - Marauroropck : MI'TY, 2014. - 1 31eKTpOH. OIIT.
nuck (CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/167. - Tekcr :
NIEKTPOHHBIN. (nara obpamenus: 04.04.2024).

6. lumos, O. B. TexHuueckue cpeicTBa aBTOMATU3ALMU U YIpaBJIeHUs @ yuyeOHOe
noco6ue / O.B. HIumos. — Mocksa : UHOPA-M, 2020. — 396 c. + [on. marepuaisi - TekcT :
anekTpoHHbl. — (Cpennee npodeccuonanbHoe odpazoBanue). - ISBN 978-5-16-015283-7. -
Tekcr : snektponnsiii. - URL: - https://znanium.com/read?id=359601 (mata oOparueHwus:
04.04.2024). — Pesxum J0CTYIMA: 1O MOAIMUCKE.

7. Augpees, C. M. [IpyHUMIIBI IOCTPOEHUSI U OPraHU3ALMN KOMIUIEKCOB TEXHUUYECKUX
CPEICTB B CHCTEMaxX aBTOMATHYECKOro ympasieHus. Kypc nekuuii : yueObHoe mocodue / C. M.
AwnnpeeB. - Maruuroropck : MI'TY, 2013. - 1 snekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20336. - TekcT : 3IeKTpOHHBIN. (AaTa
obpaenus: 04.04.2024).

8. Iapcynkun, b. H. ABTomaru3auus TEXHOJIOTMYECKUX HPOLIECCOB U IPOM3BOJCTB.
[Tpou3BOACTBO CTaii B MapTEHOBCKUX II€4ax, JABYXBAaHHBIX arperatax M KUCIOPOJHBIX
KoHBepTepax : ydueOnoe mocobue / b. H. Iapcynkun, T. I'. CyxoHocoBa, A. P. bonaapesa ;
MITY. - Marautoropck : MITY, 2016. - 264 c¢. : wmn, tadbm - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1724. - Tekct : HemOCPEACTBEHHBIH.

9. MMapcynkun, b. H. ABToMaTH3amusi TEXHOJOTHYECKUX IPOILIECCOB M MPOHU3BOJICTB B
Mertamutyprud : yaeOHoe nocodue / b. H. Ilapcynkun, C. M. Auapees, E. C. Ps6urkoBa ; moa pe.
b. H. Ilapcynkuna ; MI'TVY, [kad. [TKuCVY]. - Marauroropck, 2011. - 151 ¢. : wn., Tabmn. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3370. - Tekct : HemoCpeACTBEHHBIH.

10. ITapcynkuH, b. H. ABTromMaTu3amus u ONTUMHU3AIMS YIIPABICHUS TETIOBBIM PEKUMOM
paboThI OJI0Ka BO3IyXOHArpeBareneil JoMeHHoit neun : yueOHoe nocodue / b. H. ITapcynkus, C.
M. Aunpees, M. 1O. Ps6unkos ; MI'TY, [kad. [TIKuCY]. - Maraurtoropck, 2009. - 148 c. : ui.,
rpad., cxemsl, Tabn. - URL: https://host.megaprolib.net/MP0109/Download/MObject/1479. -
Tekcr : HenmocpeACTBEHHBIM.

11. ITapcynkun, b. H. ABroMaTu3zainuss W ONTHMMH3ALUSA YOPABICHUS MPOLECCOM
BBITUIABKY Yyr'yHa B IOMEHHBIX 1evax : yueOnoe nocoodue / b. H. [lapcynkun, C. M. Aunpees, T.
I'. Cyxonocosa ; b. H. [lapcynkun, C. M. Anapees, T. I'. Cyxonocosa ; MI'TVY. - Marauroropck
: MI'TY, 2018. - 215 c. : wi, Tabn., cxemsl, rpad., auarp., HomMorp., 3cku3el. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2196. - ISBN 978-5-9967-1208-3. -
Tekcr : HenmocpeACTBEHHBIM.

B) MeToauyeckue ykazanus:
1. MyxuHa, E. 0. Cuctemsl ynpaBiieHUs: TEXHOJIOTHYECKUMHU MTPOLIECCaMH U


https://urait.ru/viewer/metrologiya-teoriya-izmereniy-434719%23page/1
https://znanium.com/read?id=362810%20
https://host.megaprolib.net/MP0109/Download/MObject/167
https://znanium.com/read?id=359601%20
https://host.megaprolib.net/MP0109/Download/MObject/20336
https://host.megaprolib.net/MP0109/Download/MObject/1724
https://host.megaprolib.net/MP0109/Download/MObject/3370
https://host.megaprolib.net/MP0109/Download/MObject/1479
https://host.megaprolib.net/MP0109/Download/MObject/2196

uH(pOpMaIMOHHBIE TeXHOJOrHY : yueOHoe mocodue / E. FO. Myxuna, A. P. Borunapesa ; MI'TYV. -
Maruautoropck . MI'TY, 2014. - 1 omektpon. ont. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/169. - TekcT : 31IeKTpOHHBIH. (1ara
obpamienus: 04.04.2024)

2. Myxuna, E. 0. ABromaru3aiusi TeXHOJIOIHYECKUX mpoiieccoB : npakTukym / E. 1O.
Myxuna, A. P. bongapepa ; MI'TY. - Marautoropck : MI'TY, 2017. - 110 c. : un., Tabi., CXEMBI. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/2057. - Tekct
HETIOCPEICTBEHHBIN.

3. VHnuBuayanbHBIC 3aJaHusl MO JUCHUIUIMHE «ABTOMATH3aIUs METaJUTyPTrHYeCKHX
nporieccony. [Ipunoxenue 3.

4. TpeboBanus k opopmiieHuto pedepara. [Ipunoxenue 4.

r) [IporpammHoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haumenoanue N
1o Ne noroBopa CpoK IeHCTBHS JTUIICH3UH
MS Office 2007 |, 135 o1 17.09.2007 Gecopoaro
Professional
7Zip CBOOOJHO PpPacHpOCTPaHICMOE 0OECCPOUHO
FAR Manager CBOOOJIHO PACIPOCTPAHIEMOE OECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CUCTEMbI
HazBsanue kypca CchbllIKa
DnekTpoHHas 6a3a nmepuoauveckux u3gaHuii East
View Information Services, OO0 «MBUC»
HanuonaneHas uHpOpManuoOHHO-aHATTUTHYECKAS

https://dlib.eastview.com/

cucrema — Poccuiickuit  unpekc nayunoro|URL.: https://elibrary.ru/project_risc.asp
nutupoBanus (PHI)

[MouckoBas cucrema Axaaemuss Google (Google URL: https://scholar.qoogle.ru/
Scholar)

denepanbHOE  TOCYAAPCTBEHHOE  OOJUKETHOE

yUpeKIeHNE «DenepanbHbIii uncturyt|URL: http://www1.fips.ru/

IPOMBIIIJICHHON COOCTBEHHOCTI
Poccuiickas  T'ocynapctBeHHass — OuOnmMoTeKa.
Karasorn
DneKkTpoHHbIEe pecypchl 6ubmuoreku MITY wum.
I'.1. HocoBa
@®enepalibHblil  00pa3oBaTeNbHBIA  HOpTAl
OxoHomuka. Counosiorus. MeHeKMEHT
MexyHaponHas 6a3a ITOJIHOTEKCTOBBIX
ypHamos Springer Journals

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIUIIHHBI (MOTYJIs1)

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

https://host.megaprolib.net/MP0109/Web

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

http://link.springer.com/

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe oOecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/169
https://host.megaprolib.net/MP0109/Download/MObject/2057
https://dlib.eastview.com/
:%20https:/elibrary.ru/project_risc.asp
:%20https:/scholar.google.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web
http://ecsocman.hse.ru/
http://link.springer.com/

MarepuanbHO-TEXHHUECKOE 00ecrieueHUe JUCUUIUINHBI BKITIOUAET:

VYdeOHbIe ayqUTOPUU UIS TMIPOBEICHUS 3aHITUN JICKIIMOHHOTO TUTA: MYJIbTHUMEIUHHBIC
CpeCTBa XpaHEHHUs], TIepelauy U peacTaBieHus napopmanuu (ayn.448,437).

[TomenieHust 17151 CaMOCTOSATENBHOM PabOThI 00yUYarOIIUXCSI: IEPCOHATBHBIC KOMITBIOTEPHI
¢ mnaketom MS Office, BbixomomM B WHTepHET W ¢ JOCTYIIOM B 3JIEKTPOHHYIO
nH(}pOpMaIMOHHO-00pa30BaTENBHYIO Cpealy YHUBEpcHUTeTa (ay1.448).

VY4eOHble ayTUTOPUM JJIsl TPYNIIOBBIX W HMHIMBHIYaJIbHBIX KOHCYJBTAIMHA, TEKYILETro
KOHTPOJISI W TPOMEXKYTOYHBIX KOHCYJIbTAIMW: JIOCKA, MYJIBTUMEIUWHBIA TPOEKTOp, SKpaH
(ayn.448,437).

[Tomenienne JuIsi XpaHeHWs W TPOPHUIAKTHYECKOTO OOCIY)KMBaHUS — Y4eOHOTO
000pyIOBaHUs: CTEIUTAXKH JIJISl XpaHEHUS yIeOHO-METOIMISCKUI okyMeHTauu (ayn.447a).

VYdeOHass ayquTopus sl TPOBEICHHs Ja0OpaTOPHBIX pPadOT: KOMITBIOTEPHBIA Kiacc:
nepcoHaibHble KommbloTepsl ¢ nakerom MS Office, Brixomom B MHTEpHET M C JOCTYIIOM B
ANEKTPOHHYIO0 HHPOPMAITMOHHO-00pa30BaTEIbHYIO Cpely YHUBepcHuTeTa (aym.448).

VYuebHas ayquTOpUs A7 IPOBEACHUS JTAOOPATOPHBIX PabOT: 1aOOPaTOPHUS METPOJIOTUH U
TEXHOJIOTUIECKUX U3MEPEHUIT: JTa0OpaTOpHBIC YCTAHOBKH ISl BBITOJTHEHHUS Ta00paTOPHBIX paOboOT
(ayn.452):

- 1aboparopHbIi cTeH «3Mepenue pacxoa razay;

- maboparopusiii creHa «IloBepka Tepmomapy;

- maboparopusiii crern «IloBepka npubopa Juck-250, nmoromerpa 111-4540/1 u mpubopa
A-566»;

- nabopatopusiii ctena «Mcnpitanue u nosepka KCII-3, BonsTMmeTpa 111-4540, nmpubopa
Huck-250»;

- 1abopaTopHbIi cTeH «M3MepeHue ypoBHS KUAKOCTEH;

- mabopatopHbIi cTeH «3MepeHue ypoBHS ChIITYYHX MaTepHAIIOBY;

- maboparopHbiii crenn «IIpeodpazoBarenu naieHus Metpany;

- nmabopatopHblii cTeHn «CTaTHYecKne W JAMHAMHYECKHE XapPaKTEPUCTHKH OOBEKTa
yIpaBJICHUS

DJNEeKTPOHHBIE TUTAKATHI MO0 Kypcy «OCHOBBI METPOJIOTHH U TEXHUYECKUE H3MEPEHHS)
(136), ximroy Ha 2 TTK.



I[lo aucnurinHe

ITpunoxxenue 1

Y4eOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSATEIbHOM PadoThl 00y4ar0oUXCs

((ABTOMaTI/IBaHI/IH MCTAJUIYPTUYCCKUX IIPOLECCOB» IMPEAYCMOTPCHA

ayJIUTOpHAs M BHEAYAUTOPHASI CAMOCTOSTEIbHASI pad0Ta 00yUYaIOITUXCS.

Ay,HHTOpHaH CaMOCTOsATCIIbHaA pa60Ta CTYACHTOB IPECAIOIaracT BBIIIOJHCHUC W 3alIUTY

1ab0paToOpHEIX paboT, peleHue KOHTPOIBHBIX 3a7ad.

Ilepeyennb J1adopaTOPHBIX

pador

Bomnpocs! k 3amure

1. Meroasl u cpencTBa

HU3MCPCHHA TCXHOJIOTHYCCKUX

rapameTpoB:
TepMoanekTpuueckue
npeoOpa3oBaTei.
TepmomeTpel
COTMPOTHUBIICHUSI.
[IpeoOpazoBarenu cepun
Mertpas.

Pacxongomepsl.

1. Ha  kakux  sBIEHMSIX  OCHOBAaHO  JIeWCTBUE
TEPMOAIEKTPUUECKUX TEPMOMETPOB?
2. Kak BBOAMTCA MoOnpaBka Ha TeMIepaTypy CBOOOIHBIX

KOHOOB TCPMOIIApPbl B aBTOMATHUYCCKHUX U TMECPCHOCHBIX
IMOTCHIUOMCTpax, MI/IJ'IJ'II/IBOJ'IBTMCTan?

3. [Ipeneinsr U3MEPEHUI CTaHJAPTHBIX
TEPMONIEKTPUYECKUX TEPMOMETPOB?

4. Kakoii npuHmMm  JOEHCTBHS Yy  TEPMOMETPOB
COIIPOTUBIICHUS?

o. Kakue nmpeumyiecrtsa y MEQHOrO M y IUIATUHOBOTO
TepMoIpeoOpa3zoBaTesei CONPOTUBICHU?

6. [lpunuun  geiictBust  mpeoOpaszoBareneil  cepuu
Mertpan?

1. Kaxkne CYILLIECTBYIOT MOTU(UKAITIH
npeobpasoBareneii cepuu Metpan?

8. Kakne TtexHOonornueckue napameTpsl H3MEpSIOTCS
npeobOpaszoBarensMu cepuu Metpan?

9. [IpuHIHMI nefCTBAA TEH30METPUYECKOTO JaTYHKA.

10. N3mepenue pacxona METOAOM IIOCTOSIHHOI'O Ilepenania

JaBJIeHUs?
11. N3mepenue
nepernaja JAaBjieHus?

pacxonaa MCTOAOM IEPEMCHHOT O

12.  V3mepeHue pacxoja Mo AMHAMHUYECKOMY JIaBJIECHUIO?
1.  Yro Takoe OCHOBHaE W  JIOTIOJIHUTEIIbHAS
HOTPEIIHOCTb Ipudopa?
2. ctipITaHne U MOBEpKa 2. Kakue mnorpemHoctn HE0OXOAMMO paccuuTaTh AJIs
KOHTPOJIbHO-U3MEPUTENBHBIX | TOT0, YTOOBI ClIeNIaTh BBIBOJI O PE3yibTaTaX MOBEPKU?
npuOopoB 3. JUis 4dero BBINOJHAIOT TMOBEPKY Npubopa U 4YTO
MOHUMAIOT MOJ1 KJIACCOM TOYHOCTH MpHrodopa?
4. Kakue cyniectByroT Bubl HOBEpOK?
3. Cuctemsl aBTOMaTuueckoro | 1. Uro Takoe cTaTMyeckas XapaKTepHCTUKa OObeKTa
YIPaBJICHUS: yrpaBieHus?
—  DKCIEPUMEHTAIBHOE 2. Kakoit pexum cHUCTeMbl YIpPaBICHHUS  SBISETCS
OIIpelIeIIEHUE YCTaHOBUBIIEMCS?
CTaTUYECKOM 3. Jlate omnpezeneHue ITWHAMUYECKON XapaKTEePUCTHUKU
XapaKTEePUCTHKU 00beKTa | OOBEKTA yIPABICHHUS.
yIIpaBIICHUSL. 4. Hatb onpenenenue Koo.

OKCHEpUMEHTAILHOE
oIpeeIeHue
JTUHAMHUYECKOMN
XapaKTEePUCTHKH 00BEKTa
YIIPABJICHMUS.
IlepexoaHbIN IpOLIECC B

5 Hate onpenenenue To.

6 Jlatb onpenenexHue 3.

7. UYro Takoe nepexoaHsblil npouecc?

8. Tumbl  mepexoAHBIX  TMPOIECCOB B CHCTEME
yIpaBIeHUS?

9.

B xakoM pexxume ynpaBiieHHs] CHUMAIOT IEPEXOTHBIN




Ilepeuyennb J1adopaTOPHBIX Bomnpocs! k 3amure
padoTr

CHUCTEME YIPABIICHHUS. nporecc?
10. Hazosure nHactpoeunsie napamerpsl [I1-perynsaropa.

IIpumep BapnaHnTa KOHTPOJILHOM padoThl Nel

1. HapucoBaTh cxeMy aBTOMAaTH3AIIMH JIJIsl CTA0MIM3aIMK AaBlieHus. (TI0100paTh JaTduK
JIABJICHUS, BTOPUYHBIA IPUOOD, PETYIISATOP U T.J. OOBSCHUTh HA3HAUCHHE BCEX DJIIEMEHTOB
CHUCTEMBI).

2. HapucoBaTh KpuBYIO pa3roHa Jijisi 0ObeKTa, -

00J1a/1a1011ET0 CIEAYIOIIMMHU [TapaMeTpamMu T,=

5¢, To =25 ¢, u3MeHEHNE BXOIHOTO 160

Boszaetricteus otT 30 mo 20 % xoxa Bata 1IM. 20

Crarndeckas XapaKTepUCTHKA 00BEKTa UMEET
caenyomui Bua. ONpenenuThb Kop. 80

Q, M3/4

40

0 20 &OXOAH Bana ﬁﬂl 80 100

3. MnTerpanbHblil 3aK0H perynupoBanus. HamucaTh 3akoH, HapucoBaTh KpuByto pasrona. Kakue
CUTHAJIBI [TOJIAI0TCS HA BXO/J| PETYJISTOPA, YTO SBJSETCS BBIXOJIHBIM curHajiom. O6nacteb
IIPUMEHEHUS.

IIpumep BapaHTOB KOHTPOJIbHOI padoThl Ne2

Onpenenutb, TOAeH TpUOOpP K paboTe WM HET, OH paboTaeT Ha Jauana3oHe Xp, Xy
(ykazanssl B Ta0nuiie). OTueT nenenuii mo npubdopy, mpousBoauThes uepes3 10, Haunnas ¢ Xy, 10
Xg. Knacc Tounoctu nmpubopa B Tabnutie. [ nmomydeHus: pe3yapTaTa OnpeaesiuTh: a0COMIOTHYIO,
OTHOCUTEIIbHYIO M TPHUBEACHHYIO TOrpeurHocTd. [locTpouTh 3aBUCHMOCTH ISl OMpeeNieHus
Bapuanuu. SKCHepI/IMeHTaﬂBHBIC MOBEPACMBIC TOYKHU HA3ZHAYHUTHL CaMOCTOSATCIBHO TaKUM
00pa3oMm, 4TOOBI B BEIBOJI€ 3HAYMIIOCH: TPUOOP COOTBETCTBYET KJIACCy TOUHOCTH.

Bapuant | Xy | X | Knacc Tounoctun
1 -10 | 30 0,5
2 -20 | 20 1,0
3 0 | 50 15

IIpuMep BapHaHTOB HHAMBUAYAJIbHBIX 32/1aHUM

3ananme 1. Pacuer k03(p(pUIIMEHTOB CTaTHUECKOM XapaKTEPUCTUKH O0OBEKTa yIIpaBICHUS
METOJOM HaUMEHBIINX KBaApPaToB. Y(X)=a+bX - ypaBHeHHE JIMHUU perpeccu. IlocTpouts
rpaduK CTaTUYECKOMN XapaKTepPUCTHKH, I'7I€ TOYKaMH MTOKa3aTh IKCIEPUMEHTAIbHbBIC 3HAYCHHUS, a
JIMHUEN — PaCYETHYIO JINHUIO PETPECCUM.

OKCIEpUMEHTAJIbHBIE TaHHBIE

OKCIIL.
X,Ila
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
8,9 4,10
9,2 3,40
9,6 2,81
10,6 1,96

3ananme 2. OnpeneneHre AMHaAMUYECKUX TapaMeTpOB 0OBEKTa yIpaBJIEHUs 110 KPUBOH pa3roHa.
BapuanTsl 3a1aHuii:

[Nasnenune, H/M"2
[EEY
o
S

0 10 20 30 40 50 60 70
Bpewms, c

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

Pacxopn, m"3/c

0 0,4 0,8 1,2 1,6 2 2,4
Bpewms, ¢

3ananue 3. Hamucare pedepar Ha 3a1aHHYI0 TEMY, UCIOJIB3Ys Pa3TUYHBIE UCTOUHUKHU

uH(pOpMaLIUH.

CoNoOARWNE

11.

12.

13.

IIpumepvr mem peghepamos.

N3mepuTenbHble HHPOPMALMOHHBIE CUCTEMBI

CrniocoOsl npesicTaBiaeHus: THPOpMaun

KommnbroTepHble TEXHOJIOTUH, HCHIOIb3yEeMbIE TIPU TIOUCKE HH(POpMAIUH
WHpopMannoHHbIE TEXHOJIOTHH, UCTIONb3YEMbIE TIPH TIOMCKE HH(OpMAIHN
Mertoanku noucka 1 06paboTku HH(GOPMAIMU U3  PA3TUYHBIX HCTOUHHKOB
[Ipencrasnenne uHpopmaru B Tpedyemom dopmare

Ananu3 nHpopMaluu U3 pa3IMyHbIX HCTOYHUKOB

CereBble TEXHOJOTUY NpU cOope nHpopMaun

VYnpasinenue npoueccoMm HarpeBa Metaiuia B AIIK ¢ yderom Tekyiero temneparypHOro
COCTOSTHUS METaJlIa.

.ABTOMaTI/BaI_II/ISI nponecca BaKyyMHUPOBAHUA CTAJIM B YCTAHOBKC IMOPHHUOHHOIO THIIA,

0COOEHHOCTH TIpoliecca.

VYmpaBieHne TPOIECCOM JO3UPOBAHHUS CHIMYYUX IIUXTOBBIX MAaTepUATOB  MPHU
COCTAaBJICHHUHU IIHUXTHI IJId arjioMepamnuu.

OyHKIMOHANBHAST ~ CXeMa Tpollecca BaKyyMHpPOBAHHS  CTAIM B YCTaHOBKE
OUPKYIAMUOHHOI'O TUIIA. OcobennocT pa6OTBI OTACJIBHBIX KOHTYPOB YIIPaBJICHUA.
OnTtumusanus paboThl YCTAHOBKU IUPKYIISIIMOHHOTO THIIA yTEM YIPaBIECHUS PACX0JIOM
TPAHCHIOPTHPYIOUIETO Ta3a C MEIb0 00eCIIeYeHNs MAaKCUMAIbHON TPOM3BOIUTEILHOCTH
YCTaHOBKH.



14. OcobeHHocTH pabOThl KOHTYPOB PEryJIMPOBAaHUS YPOBHS MeTala B KPUCTALIM3ATOPE
MHJI3 1 TemioBoro pexxuma KpucTajuiu3aropa.

15. ABTomaTH3anMs TEMIOBOTO U TEXHOJOTUYECKOI0 pexXuma pa3iuBku cranu Ha MHII3.
OyHKIMOHATbHAS CXeMa U 0COOEHHOCTH pabOThl KOHTYPOB YIIPaBICHUS

IIpumepsbl TeCTOBBIX 3aJaHUI
1. B kakux cinydasx IpUMEHSIIOTCS] TUPOMETPHI?

a) IPU U3MEPEHNUHN BBICOKHUX B) IIPY U3MEPEHUU TEMIIEPATYPbI IBUKYILUXCS
TEeMIIepaTyp; 00BEKTOB;

0) Ipy U3MEPEHUHU TEMIIEPATYP HHUXKE T') KOTr/1a HEOOXOMMO 00ECTIEYUTh BBICOKYIO TOYHOCTb.
0°C;

2. Kakoii MeTo 1 u3MepeHHs JISKUT B OCHOBE pabOTHI TEPMOIIAPhl U TEPMOMETPA CONIPOTHBIICHHSI
a) KOHTaKTHBIN; 0) OECKOHTAKTHBIA; B) KOCBEHHBIM.

3. Kak u3MeHSI0TCS CBOMCTBA MaTeprania TePMOMETPA COMTPOTHBIICHUS TIPH U3MEHEHHH
TEMIIEPATYPHI

a) U3MEHSETCS AIIEKTPHUECKOE COMTPOTHBIICHUE;

0) U3MEHAETCS TUIOTHOCTD;

B) M3MCHSIETCS [UTMHA TIPOBOHHKA.

4. Kak u3MEeHsETCs CONPOTUBIICHUE Y MOJIYIIPOBOJHHUKOBBIX TEPMOMETPOB COMPOTUBIICHUS TIPU
YBEIUYCHUH TEMIIEPATyPhl

a) yBenuuuBaercs; 0) yMEHBbIIAeTCs; B) HE U3MEHSETCS.

5. CkoJbKO criaeB ObIBaeT y TEpPMOIIaphl

a)l; 06)2; B)3; T)3aBUCHUT OT YCIOBUN U3MEPEHHUSI.

6. Kakue criau TepMonapsl MOMENIAIOTCS B M3MEPUTEIBHYIO CPEy

a) pabourie; 0) XOJOIHBIC, B) rops4YUe; T') CBOOOTHBIC.

7. J171s1 yero BBOAST MOIPABKY HA TEMIEPATYPY XOJIOJHBIX CIIaeB, YTOOBI

a) TeMIlepaTypa XOJOIHBIX craeB ObLIa HOIB;

0) TemmnepaTypa X0JO0JHBIX ClIaeB OblJIa paBHA TEMIIEpAType TOPSIUMX CIIaeB.



[Ipunoxenue 2

OHEHO‘IHLIB cpeacrea AJisi MIPpOBECACHUSA l'lpOMe)KyTO‘lHOi/i arreCcralumn

a) HnannpyeMble pe3yJdbTaThbl 06y‘leHHﬂ H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA HpOMe)l(yTO‘lHOﬁ arrecramuu.

CtpyKTypHBII
JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs
KOMIETEHINH

O1eHOYHEIE cpe€acTBa

IIK-4 Cnoco0eH BbINOJHATD 3a1aY4M 110 OIE€HKE CbIPbA U MeTaJ’[J’[ypI‘I/IquROﬁ NMPOAYKIUH, KOPPEKTHPOBATHL H KOHTPOJIHPOBATHL

MPOU3BOJACTBEHHbII NMPouecc

[IK 4.1

O1eHMBAaET ChIPbe U METAJUTYPrHUECKYIO
NPOAYKINIO, KOPPEKTHPYET U
KOHTPOJIMPYET MPOU3BOJCTBEHHBIN IpoIIecC
¢ 000CHOBaHUEM MPUHSATHIX
TEXHOJIOTUYECKUX U TEXHUUECKUX Mep

Hepeuenb meopemuuecKux 60npocoe K sauemy.

1. W3meputenbHble HUHPOPMALIMOHHBIE CUCTEMBI

2. Crioco0sI npencTaBieHust HUHGOpMaIH

3. KommbroTepHbIe TEXHOJIOTHH, UCIIOIb3yeMbIe TIPU TIOMCKE HH(OpMaIiu

4. WHdopmannoHHbIe TEXHOJIOTUH, UCTIOIb3yeMble IPU MOUCKE UH(OpMAIU

5. Metoauku nmorucka u 00paboTKH HHGOPMAIMH U3 PA3TUYHBIX HCTOUHHKOB

6. [IpencraBnenue nnpopmanuu B Tpedyemom dopmare

7. AHanu3 nHGoOpMalKu U3 pa3IMyHbIX HCTOYHUKOB

8. CereBble TeXHOJOTUY NpU cOope nHopManuu

9. TexHoJIOrMuecKre U3MEPEHUS B 30HE HIDKHET0 CTPOEHHSI arjloMepalioOHHOM
MaIIuHBI

10.  TexHuyeckue cpeacTBa s U3MEPEHUS ApPaMETPOB TEXHOJIOTHYECKOT0 Mpolecca
11. Bupsl crangapTos.

12. HopMaTuBHBIE TOKYMEHTBI

13. ['ocynapcTBeHHBIE M OTpacieBble CTaHAAPTHI A pa3paboTku npoekra no ACY TII
14.  TexHuyeckue cpeacTBa aBTOMAaTU3ALUU

15. CpencTBa aBTOMaTHYECKOTO PETYIUPOBAHUS

16. CpencTBa curHaiuzanuu

17. CraTudeckuil 1 JUHAMHYECKUN PeKUM pabOThl 00BEKTa YIIPABIICHUS.

18. CraTtnueckast XapaKTepUCTHKa 0ObEKTa YIPaBICHHUS.

19. OmnpeneneHne TMHAMHYECKUX TTAPAMETPOB 00bEKTa YIPABJICHHUS 110 KPUBOH pa3roHa.
20.  Tunosble nuHaMu4eckue 3BeHbs. CTaTHUECKUE W JWHAMMYECKHE XapaKTePUCTUKH

THUITIOBBIX COGHHHGHI/I?I OJICMCHTOB.

21.

HenpepbiBabie 3akoHbl perynupoBanus (II, W, TIW, I, ITM]J] - 3akoHbl) u

perynaropbl, Qgopmupyronme 53Th 3akoHbl. OmnpejeieHne HAaCTPOEYHBIX MapaMeTpoB




CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

THUIOBBIX PETYJIATOPOB.

22. IToxazarenu KauecTBa peryaIupoBaHusl.

23. Cucrema aBromatuueckoro peryinuposanus (CAP). KonTyp perynupoBanus.

24. Knaccudukanms cucrem perynuposanus u ynpasienus: ACY, ACYII, ACYTIIL

25. Hcnonb3oBanne DBM s GopMHpOBaHUS Pa3IMUHBIX 3aKOHOB PETYIUPOBAHMUA.

[IpoMbIIeHHBIE KOHTPOJUIEPHI U yripasistomme IBM.
26. ®ynkuuu u HazHaueHnue ACY TII.

217. [TpoGieMb! ynpaBiieHUs TEMIOHEPTETUYECKUMU MPOIIECCAMHU.
28. [IpuHIUIIBI ONTUMANIBHOTO TIJIAHUPOBAHUS U YIIPABJICHUS.
29. [Tpumenenue MH(OPMAITMOHHBIX u BBIUMCITUTEIbHBIX cerei TUIS

COBEPIIICHCTBOBAHUS METALTYPTUYCCKUX TEXHOJIOTHA W YIPABICHUS TEIUIOTEXHUYECKUMU
00BEKTaMHU.

30.  DyHKIHOHAIBHBIE CXEMBl aBTOMATH3AIIMHU TETIJIOBBIX MPOILIECCOB.

31.  Crpykrypa COBpEMEHHOHl CHCTEMBbl YIpaBJIECHUS IPOU3BOACTBOM. Y POBHHU
CTPYKTYPbI, OCHOBHBIE BBITIOJHSIEMbIE (DYHKITIH

32.  VYpoBeHb momydeHus MHGOpManuu 00 00BEKTE, COCTaB YPOBHS, MPOTrpaMMHBIE U

TEXHUYECKHE CPEICTBA YPOBHSI.

33. VYpomenb ympasneHus. MHpOpManMoHHbIE CBA3M YPOBHS C JPYTMMHU YpPOBHIMH
HEepapXUH.

34.  VYpoBeHb AMCIIETYEpU3ALUHU Mpoliecca ymnpaBieHHd. 3anaud ypoBHS. CTpykTypa
MIPOTPAMMHBIX CPE/ICTB YPOBHHI.

35.  IIporpammHble cpencTBa aBTOMATU3MPOBAHHOM 00pabOTKM M OTOOpakeHUs
apaMeTPOB TEXHOJIIOTHIECKOTO MPOIECCa, COCTAB U CTPYKTYpPa CPEICTB.

36.  OCHOBHBIE XapaKTEPUCTHKH TPOTPaMMHBIX CPEJICTB HAKOIUIEHUS M IOHMCKa
uHpopmanuu. CTpykTypa u ki1accuduxaius 0a3 JTaHHBIX.

37.  IlporpammHble cpelcTBa aBTOMAaTU3MPOBAHHOIO cOOpa W mepenayd MHGOpMalNY,
CEeTH TiepeIaynl JaHHBIX.

38. NudopmanoHHbie TEXHOIOTUU OO0beTUHEHHS (CBS3BIBAHUS) UCTOYHUKOB JAHHBIX,
ennHOe MHPOPMAIMOHHOE TIPOCTPAHCTBO.

39.  Mertoapl CBA3BIBAHMS W IepeJaud JAHHBIX Ha YPOBHE OMNEpAIMOHHBIX CHCTEM.
CepBepa nepegaun JaHHBIX.

40.  Ha3naueHue W CTPYKTypa aBTOMAaTH3MPOBAHHOTO TEXHOJIOTHYECKOTO KOMILUIEKCA.
OJIEeMEHTBI CTPYKTYPbl, HA3HAYE€HUE U COCTAB.




CTpyKTypHBIi

JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OueHouHblE CpeaCcTBa

KOMITETECHIIMU
41.  Merponoruyeckue XxapakTepucTuk. Hemerponornyeckue XxapakTepuCTHKH
42. CTpyKTypHBIE CXEMBI U CBOMCTBA CPE/ICTB U3MEPEHUS
43. O0paboTka pe3yabTaTOB H3MEPECHUS
44, N3mepenne HeanmekTpuuecknx BennyuH. Kinaccudukanus
45. W3mepenue temrepaTypbsl TEPMOMETPAaMU COINPOTUBIIECHUS (TpEIesibl U3MEPEHUs,
rpaayupoBku). TpeOGoBaHus, IpeabsBIsAEMbIE K MaTEpUATY
46. [IpeoOpazoBarenu HEINEKTPUUYSCKUX BEIUYMH. MeETAIIIHYECKUE TEPMOMETPHI
COIIPOTHUBIICHUS
47. IIpeoOpa3zoBareny HEAIEKTpUUYECKUX BeIMUUH. [101ynpoBOIHUKOBBIE TEPMOMETPHI
COIIPOTHUBIICHUS
48. [IpeoOpazoBarenu HEIJIEKTPUIECKUX BEJIUYHH. TepmosnexTpuueckue
npeoOpa3oBarenu
49. CrannmapTHeIe TEPMOAJIEKTPHUYECKUE IMpeoOpa3oBarenu (Mpenesibl HW3MEpeHus,
rpajlyupOBKH, MaTepHuall JIEKTPOIOB)
50. CriocoObpl  UCKJIIOYEHMSI BIMSHHUS TEMIIEpaTypbl CBOOOJHBIX KOHIIOB TEpMOIIap.
TpeboBanus, npeabsBiIsieMble K MaTepUaiaM, TepMorap
ol. [IpeoOpa3oBarenu HeINEKTpUUECKUX BenYuH. [IupomeTpsl
52. Mertobl U cpeficTBa U3MEPEHUS pacxoia
53. [TpeoOpazoBarenu cepunt METPAH
54.  Metoapl U cpesICTBa U3MEPEHHUs YPOBHS
Ilpumepot npakmuueckux 3a0anuil 014 3auema:.
1. CocTaBUTh CTPYKTYPHYIO U (PYHKIIMOHAIBHYIO CXEMbI aBTOMATU3aLlMU TUIIOBOTO
KOHTYpa PeryJIMpOBaHUs TEMIIEPATYPHI.
2. CocTaBUTh CTPYKTYPHYIO U (PYHKIIMOHAIBHYIO CXEMbI aBTOMATU3aLlMU TUIIOBOTO
KOHTYpa peryJIMPOBaHUS JTaBJICHHUS.
3. CocTaBUTh CTPYKTYPHYIO U (PYHKIIMOHAIBHYIO CXEMbI aBTOMATU3aLMU TUIIOBOTO
KOHTYpa peryJIMpOBaHuUs pacxo/a.
4. CocTaBUTh CTPYKTYPHYIO U ()YHKIIMOHAIBHYIO CXEMbI aBTOMATHU3aLMH THIIOBOTO
KOHTYpa PeryJIMpPOBaHUsI COOTHOIICHHS TOILTMBO-BO3IYX.
5. [TpennoXuTh KOMILJIEKC TEXHUYECKUX CPEJCTB JJIS peaju3allMi TUIIOBOTO KOHTYpa
pETyIUpOBaHUS TeMIIepaTyphI
6. [TpeaoXuTh KOMILJIEKC TEXHUYECKUX CPEJCTB JJIS peaju3allMd TUIIOBOTO KOHTYpa

peryanupoBaHus TaBICHUS




CTpyKTypHBIi
3JIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

7. [TpeoXUTh KOMIUIEKC TEXHUYECKUX CPEACTB JUIS peaii3allMd TUIIOBOTO KOHTYpa
pEeryJlIMpoBaHus pacxoa

8. ITpennoXUTh KOMIUIEKC TEXHUYECKUX CPEACTB JUIS peaii3allMd TUIIOBOTO KOHTYpa
pErylIupoBaHus YPOBHS

9. CocTaBUTh CTPYKTYPHYIO U (PYHKIIMOHAIBHYIO CXEMbI aBTOMATU3ALlMU TUIIOBOTO
KOHTYpa peryJupoBaHus MomHoctu 1yru B AIIK.

10. CocTaBUTH CTPYKTYPHYIO U (DYHKIITMOHAJIBHYIO CXEMbI aBTOMATH3allUH TUIIOBOTO
KOHTYpa YpOBHs MeTaiia B Kpuctaiumzarope MHJI3.

11. CocTaBUTh CTPYKTYPHYIO U (DYHKIIMOHAJIbHYIO CXEMbI aBTOMATHU3aLIMH TUIIOBOTO

KOHTYpa peryaupoBanus pacxozaa Boasl B 3BO MHJI3.

Ilpumepui 3a0au k 3auemy:
3aoaua 1. Ucnone3ys 'OCT 21.208-2013 narp pacmiu@poBKy CIEAYIOLUIUM YCIOBHBIM

0003HaAYEHUSIM Cp€aACTB aBTOMATU3alluu:

@

3aoaua 2. Vcnonb3ys I'OCT 21.408-2013 cocraBuTh NEpeyeHb OCHOBHBIX pPAaOOUMX
yeprexxen mpoekra no ACY TIIL.

3aoaua 3. Ucnonwiys [OCT 21.208-2013 nosscHUTH 00bEM TEXHUUYECKUX CPEACTB Ha
NPEJIOKEHHOM CXeMe aBTOMATH3AINH:

@
”@




CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa
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3aoaua 4. Vicnons3yst TOCT 21.208-2013 nosicHUTh 00beM TEXHUYECKHX CPE/ICTB Ha
IPEITIOKEHHON CXeMe aBTOMATH3aIHH:




CTpyKTypHBIi
3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OneHoyHbIe CpeaCTBa
KOMITETCHIIUH
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0) Ilopsaaok mpoBeleHUs] MPOMEKYTOYHON aTTeCTALMH, MOKA3aTeJIH U KPUTEPHH
OLlEHUBAHUA:

[IpomexxyTouHast aTTecTanus MO AUCHUIUIMHE «ABTOMAaTH3alMs METaUTypPruueCcKux
MIPOIIECCOB» BKIIIOYAET TEOPETUUYECKHE BOIPOCHI, MO3BOJIIIONINE OLICHUTh YPOBEHb YCBOCHUS
00yJarmUMUCs 3HAaHUH, U TIPAKTHYECKUE 3aaHMs, BBISBISIIOIINE CTENCHh CHOPMHUPOBAHHOCTH
YMEHHH U BIIaJICHUI.

3aueT MPOBOIUTCS B YCTHOW (opMe MO TEOPETHUYECKUM BOMPOCAM, MPAKTUICCKHM
3aJaHMSAM U 3a7a4aM.

IMoka3aTeu ¥ KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

— Ha OLCHKY «3a4meroy» - 06y‘13IOH.IHfIC?I IMOKa3bIBACT YCBOCHHUEC OCHOBHOI'O COACPKAHUA
Marcpuajia B o0BeMe mporpamMmmsl, B OCHOBHOM IIPABUJIBHO JACT ONPCACICHNUA U ITOHATHA,
ACMOHCTPHUPYCT NPAKTUUCCKHUE HABBIKU 110 JUCHUIIINHE,

— Ha OLCHKY «He 3a4YmeHO)» - 06yanOHlHﬁCH HC TII0Ka3bIBACT YCBOCHHC OCHOBHOI'O
COACpIKaHUA Marcpuajla B o0BbeMe nporpamMmmbl, B OCHOBHOM HCIIPABUJIBHO JacT
OIIPCACIICHUS U ITOHATHA, HC JCMOHCTPUPYCT IMPAKTUYCCKUC HABBIKU 110 ATUCHUILINHE.



ITpunoxxenue 3

I/IHnannyaanme 3aJaHUA MO0 JTUCHUIIJIMHE
«ABTOMaTI/I:’.aIII/Iﬂ METAJVTYPIrUI€CKHUX IPOLECCOB)

NuauBuayanbHoe 3axanue Nel
Pacuer k03 PUUINEHTOB CTATHYECKOI XapaKTePUCTUKH
00beKTa ynpaBJjeHHsl METOJI0M HAUMEHbIINX KBAJIPaTOB

Memoo naumenvuiux k6aopamos

s mMaTeMaTuyecKoro OMHMCAHMSI CTaTHMYECKUX OKCIEPUMEHTAJIbHBIX XapaKTEPUCTHK
TEXHOJIOTMYECKOT0  Mpolecca  HCIONb3YIOTCS  YpaBHEHHs,  IOJYYEHHBIE  METOAOM
MaTeMaTHYECKONW CTATUCTUKU JUIs mojiydeHuss 3aBucumoctd Y = f(X). Dty 3aBHCHMOCTB
HauboJee MPoCTO U yI0OHO BBIPA3UTh C UCIIOIB30BAHUEM MHOTOUJICHA BUJA!

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

Tak kak craTmyeckas XapaKTCPpUCTHKA HeﬂHHeﬁHaﬂ, TO IJId IIOJY4YCHHS YpPaBHCHUSA
CTaTHYCCKOU XAPaAKTCPUCTHKU HUCITOJIB3YCTCA IMOJIMHOM '—IGTBepTOI\/JI CTCIICHHU BHUJA:

Y(X)=ag +a;-X+a,-X? +az - X3 +a, - X* (2

Koaddummentsr monmmHOMa (2) ONPENeNsIOTCS W3 PEIMICHUS CHUCTEMBl ypaBHEHUH,
MOJIYYEHHBIX C UCIIOJIb30BAaHUEM METO/1a HAMMEHBIITNX KBAPATOB:

=N-a, +a, - +a, - +as - +a, -
Y=N-aj+a,-YX+a, -3 X?*+a;->X*+a, -3 X*
SXY=a,-YX+a,-YX?+a, - IX3tra; T X +a, -3 X°

SX3Y =ay Y X?+a; - Y X3 +a, - Y X +a; -2 X% +a, - Y XO (3)
YX3Y=a, - I X3+a,- X +a, - Y X5 +a; - Y X0 +a,  TX7

XMW =ay Y X*+a; - Y X°+a, Y X% ray - Y X% ra, -3 XB

Pacuet k03 punMeHTOB ypaBHEHUST CTATHYECKON XapaKTEPUCTHKH METOJIOM HAUMEHBIINX
KBaJIpaTOB MPHUBEJICH B TAOJIHIIC HUXKE.

Penrenue cuctemMbl ypaBHEHHMU OCYILECTBIIsIETCS MeTonoM Kpamepa u 3akimodaercss B
onpeneneHun KodPUIMEHTOB MmojaruHOMa (2) ¢ TTOMOIIBIO OMpPeAeIUTeNeH, COCTABIEHHBIX IO
cucreme ypaBuenuii (3). Jlanusie OepyTcs u3 TabauIBI (CyMMa 110 CTOJIOIaM)



Ay

a4:_.

Yy x x* x® x4 NY x2 x® x* N XY x® x*
XY X2 x® x* x° X Xy x3 x* x° X X? Xy x* x°
Ay =| X2y x3 x* x® x°® Ap=| X2 X2y x4 x5 x°® A, = X2 X3 X%y X5 Xx°®
X3y x* x5 x8& X7 x® X3y x5 x& x7 X3 x* x¥y x& X’
x4y x® x& x7 x8 x* x*y x® x' x8 x4 x® x*y x" x®
N X x>y x* N X X2 X3 x4
N X X2 X3 v
X X% x3 xy x° X2 X X4 Xy X X2 x3® x4 x°
2 3 4 2 6
Ay =| X2 X* X* X’y X A, =] X2 X® X4 X5 X2y Ap=| X* x® x* x* x°®
x3 x4 x5 x%y x7 X3 x4 x5 x5 X3y X3 x4 Xx® X8 X7
x4 x5 X6 x4y X8 X4 x® x® x' X%y x* x5 x& x7 x®
A A A A
Kos¢d¢unments noauaoma (2): ag=—=%; a;=—=%; a,=—2; ag=—;
A A A A
KoadduimenTs ypaBHeHUS:
A A A A A
ag = —+=123543 a, =—=-13503 a, =—2=565069 a;=—=-56374 a,=—
A A A A
YpaBHEHHE CTATUUYECKON XapaKTEPUCTUKH OyJIeT UMETh CIESAYIOLINI BU:
Y(X)=123543-13503- X + 565069 X2 - 56374 - x3 +170227-X*
[lony4yeHHast cTaTudyecKkas XapakTepUCTUKA IPUBEICHA HA PUCYHKE:
1275,0
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1270,0 N
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KoadhdpmumeHT pacxoga Bo3gyxa

‘ ® JKCM. TOYKM JlnHna perpeccm‘

Pucynok — Cratnueckasi XxapakTepucTHUKa

A

=170227



3agaHue. DKCIEPUMEHTAIbHBIE TOUKH JJIs pacyeTa MOJIyYUTh Ha UMHTALMOHHOW MOJAEIH
00BeKTa yrpasiieHHs (110 BapuaHTaM) - Iporpamma cay.exe.

NuauBuayanbHoe 3axanne Ne2
Omnpenenenne TMHAMUYECKUX IAPaMeTPOB 00beKTa YIIPaBJIeHHs 110 KPUBOH pa3roHa

JluHaMU4YeCcKOl XapaKTePUCTUKOW OOBEKTAa PEryJUpOBaHUS HA3bIBACTCS 3aBHCHMOCTH
W3MEHEHUS BO BPEMCHH BBIXOJHOW BEIIMYMHBI Y OOBEKTa B IMEPEXOJHOM pexume. [Ipu sTom
MPEANoJaraeTcsi, 4YTO HEYCTAaHOBUBIIMKCS (IMEPEXOJHBIA) PEKUM BbI3BAaH OJHOKPATHBIM
CTYNEHYATBIM  CKAauyKOOOpa3HbIM  €IWHUYHBIM  BO3MYIICHHEM  BXOJIHOW  BEJIMYHMHBI
(perynupyronmm BO31eHCTBUEM HIIM BHEIIIHUM BO3MYILIEHHEM). [luHaMudeckast XapakTepuCTHKA
00BEKTa TaKKe HAa3bIBACTCS KPUBOU pa3roHa U SBJSICTCS BPEMEHHOM XapaKTePUCTHKOM 00BEKTA.

KpuBas pasroHa oObekTa MOXKET OBITh IMOJYYCHA JKCIEPUMEHTAIBHBIM IyTEM, WU
paccurTaHa aHAIUTUYECKH.

[Ipu sKcnepUMEHTATBHOM CIIOCOOE MOTyYeHUsI KPUBOM pa3roHa PeryisTop OTKI0YaeTCs
OT 00BEKTa PErylUpOBaHUs, a Ha BXOJ OOBEKTa BPYUHYIO BHOCHUTCS €IMHUYHOE CTYIIEHYATOE
BO3JIENCTBHE.

Ya

Pucynok 1 — I[lepexonHas xapakTepuCcTHKa 0ObEKTA.

JlnHamMHuueckre XapakTepUCTUKH 00bEKTa:

Tsan — BPEMS 3aIa3jbIBaHUs, XapaKTepU3YyeT 3ara3blBAHUE W3MEHEHUS PETYIHPYEMOTO
napamMeTpa NpU  BO3HUKHOBEHHWU  PETYJIUPYIOIMIETO  BO3JICHCTBHS WM  BO3MYIICHUSI.
VBeNUUYeHUe Ty, 3aTPYIHIET PAOOTY PETYIATOPA, YXYAIAET YCTOHIHUBOCTD.

Tos — MOCTOSTHHASI BpeMEHH 00BEKTa, Mepa MHEPTHOCTH OOBEKTa, ueM OoJbIle Ty TEM
MeJIEHHEe H3MEHSETCs PEeryIupyeMbli TapaMeTp, TEM Jierdye padoTaTh peryasTopy.

Kos — KO3 uineHT nepenaun 00bEKTa, MOKA3bIBACT, KAaK U3MEHSCTCS mapaMeTp X Ipu

U3MEHCHHUHU peryaupyroiero Boszaeiicteust Y. Uem Oosbine Ky, TeM 00BEKT UyBCTBUTEIIbHEE K
. AY
BO3AEHCTBUAM. Kog = =

[To mepexogHOMY TIPOIECCY, N300paKECHHOMY Ha TpaduKe, ONpeIessieM XapaKTePUCTHKN
oOBeKTa:
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Pucynok 2 — I'paduk ai1s onpeeneHusi JMHAMUYECKUX MTapaMeTPOB 00BEKTa YIIPaBICHUS
Koaddurment nepenaun 00bekta Ko Haxomum mo Gpopmyiie:

AY
Koo = A (1)

rae AX — u3MeHeHHe BXOJIHOHW BEIHMYHMHEL;
AY — U3MeHEHUE BBIXOIHON BEIUYHHBI.

AY _ 120000-80000 _ 40000

kes=—=
00 = Ay 60—40 20

= 2000 m*/%xoma UM

IIo Fpaq)I/IKy Ha pUCYHKE 1 OIIPCACIIICM BPEMA 3alla3IbIBAHUS T3ay U ITIOCTOAHHYIO BPEMCHHU

Tsan = 8 CEK.
Tos =32 cek.
3aJIaHI/I€. 3KCHepI/IMeHTaJ'IBHI)Ie TOYKH OJIA pacqua HOJ'Iy'—II/ITI) Ha HMHTaHHOHHOﬁ MOoaeiin

00BeKTa yrpasiieHHs (110 BapuaHTaM) - porpamma cay.exe.

NuauBuayanabHoe 3axanue Ne3
CocraBijieHHEe CTPYKTYPHOIi cXeMbl KOHTYPa YIPaBJI€HHUS TEXHOJIOTHYeCKHM

NpoIeccoM

B pE3YyIbTaTC pa6OTLI CAP TtexHoOIOrmyeckue mapaMeTpbl IMOAACPIKUBAKOTCA Ha

ONpCACIICHHOM 3HAYCHUU 0e3 BMeIIaTeIbCTBA YEeIIOBEKA.
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Pucynok 1 — Ctpykrypnas cxema CAP

CtaOunu3upyronmi KOHTYP B CBOCH CTPYKTYPE COACPIKUT CISAYIOMINE FTIEMEHTHI:

JTII (naT4vK TEXHOJOTUYECKOT0 apaMeTpa) - YCTPOUCTBO, MPEeHAa3HAYCHHOE IS
u3MepeHus GaKTUYECKOro 3HAUCHUS YIIPABISIEMOTr0 TEXHOJIOTHUECKOT0 apaMeTpa u
peoOpa3oBaHus B BEJIMUUHY JOCTYIHYIO JUJIsl HHCTPYMEHTAIBHOTO KOHTPOJIS.

HII (nopMupytoiuii mpeodpa3zoBaTelib) - YCTPOICTBO, peIHA3HAYECHHOE AJIs
npeoOpa3oBaHus pakTHUECKOTO curHana, popmupyemoro Il B yHuUIIMPOBaHHBIH CUTHAL.
YaudunupoBanusie curHansl: 4-20MA,0-20mA,0-10B.

BII (BropuuHbIi pubOp) - yCTPONUCTBO, PEAHA3HAUEHHOE JIsl OTOOpa)KEeHUs U
BU3YaIM3al[iy TEKYIIMX 3HAYCHUI peryInpyemMoro napamerpa.

PY (perynupytoliiee ycTpoHCTBO, PEryJIATOp) — YCTPOMCTBO, TpeIHa3HAu€HHOE /IS
OTIpeIeNIeHUs] CUTHAJIa pacCcOTacoBaHMsI B U3MEPUTENBbHOM YacTu perynsaropa 1 GOpMUpOBaHUS
YIPABIISAIOLIETO BO3AEUCTBUS B COOTBETCTBUHM C IIPUHATHIM 3aKOHOM PETYJIMPOBaHUs. BhIXOIHBIM
NapaMeTPOM PETYJIATOPA SABISAETCS MOJI0KEHUE BaJla UCIIOJHUTEIBHOTO MEXaHU3MA.
Perynupytoriee ycTpoilcTBO popMHUpyeT YHPaBIsAIOMIUNA CUTHAT B BUJIE HANIPSDKEHUS
MOCTOSTHHOT'O TOKA, KOTOPBIN MOJAETCsl Ha MEPEKIIIoYaTeNNb PeKUMa YIIPaBICHUS.

11V (nepexiouaTenb peKuMa YIIpaBJIeHHs ) - 00eCTieunBaeT BHIOOP pexuMa yIpaBICHHEM
MCIIOJTHUTENIbHBIM MEXaHU3MOM.

Ectb 1Ba pexxuma ynpaBJiieHHUS:

e ABTOMaTHYECKUN PEKUM - YIIPABICHHUE OCYIIECTBISETCS OT PETYIUPYIOLIETO
YCTPOICTBA.

e JlucraHuMOHHBIN (py4HOI) pexuM - ynpaBieHue UM ocyiecTBisercs oT
yCTpoiicTBa qUcTaHIMOHHOTO yrpasieHus (V/V).

V (ycwiuTenb MOUTHOCTH) — IPEAHA3HAYEH Ul YCUJICHUS U TpeoOpa3oBaHus
YIPaBIISIOLIETO CUTHANA, POPMHUPYEMOTO PETYIUPYIOLIUM YCTPOHCTBOM B CUTHAJ, JOCTATOYHBIN
JUTSL yIpaBJI€HUS! UCTIOJHUTEIbHBIM MEXaHU3MOM. B kauecTBe yCHUIUTENs MOIIHOCTH OOBIYHO
ucnoinbiyercs ycrpoiictBo tumna [1bP (myckarens OeCKOHTAaKTHBIM PEBEPCHUBHBIN).



UM (MCTIOTHUTENBHBIA MEXAaHU3M) — YCTPOMCTBO, COJIEpIKAIIEe JICKTPUUCCKUI IBUTATETh
U PEAYKTOp, IPETHA3HAUCHHBIH 7151 TPe00pa30BaHUs YIIPABIISIOIIETO CUTHAIA PETYISTOPA B yTOJl
noBopoTa perynupytomiero oprana. B CAY ucnosb3yroTcst HCIIOJHUTEIbHBIE MEXaHU3MbI
MOCTOSTHHOM CKOPOCTH. VX CKOPOCTH JTOJDKHA COOTBETCTBOBATH MHEPIIMOHHOCTH YITPABISIEMOTO
Ipolecca ¥ Macce Peryaupyromiero oprafa.

[TpuMep UCTIOTHUTETBHOTO MEXaHU3Ma!

Hazanue: MD0O-100-63-0.25

100 — Bpamiaronuit MOMEHT (M3MeEpSETCs B HBIOTOH Ha MET))

63 — BpeMs OJTHOTO MTOJIHOT'O 000pOTa BBIXOHOTO BaJia

0.25 — Ha CKOJIBKO I'palycOB HACTPOCHBI KOHIICBBIC BBIKITFOYATEIH, TO €CTh MPOIEHT X0/1a
ucnonHuTesnbHoro mexanuzma 90° = 100%.

VII (yka3aTenb MOJIOKCHHS ) — MPEAHA3HAYCH JJI U3MEPEHUS TEKYIIET0 3HAYCHUS
MOJIOKEHUS PETYIUPYIONIETO OPTaHa WIH BBIXOJHOTO Bajia HCIIOTHATEIFHOTO MEXaHU3Ma.

3/] (3aparoiiee yCTpOWCTBO) — YCTPOMCTBO, MPEIHA3HAYCHHOE 111 (POPMHUPOBAHUS
CUTHAJIA 3aJ1aHuUs.

PO (perynupyromuii opral) — MEXaHH4YECKOE YCTPOMCTBO, MPECTABIISIONIee COO0H
MOBOPOTHBIH KJIANIaH WK MIHOEp, M3MEHSIONIEE BETMUUHY PETrYJIUPYIONIETro (PU3UIECKOro
BO3JECHCTBHUS.

3anmanue. [lo ommcaHuio cxXeMbl JTa0OPATOPHOW YCTAHOBKA W WUMHUTAIIMOHHOW MOJICIH
COCTaBUTh CTPYKTYPHYIO CXEMY KOHTYpa YIIPaBICHHUS.

NuauBuayanabHoe 3axanue Ned
Pacuér mapamMeTpoB HACTPOMKH peryJasiTopa
[IpormopumoHanbHbId PErYJIATOP MUMEET ONUH MapameTp AWHAMUYECKOW HACTPOMKHA —

ko3 dunueHT nepenaun perynsitopa Kp, KOTOpbIi YuCIieHHO paBeH yriry moBopoTa Bana MM,
MPUXOJALIETOCS HA €IMHUILY OTKJIOHEHHMS PEryJupyeMoro napamerpa ot 3aganus. 11 - perynsarop
oOecnieunBaeT OBICTPOE PETyIUPOBAHME, HO B CUCTEME NMPUCYTCTBYET CTaTUYECKas OIIMOKa €.
[Tpu yBenuueHun napamerpa HacTpoiku perynaropa Kp cratuueckas ommOka yMeHbLIaeTCs, HO
YMEHBILAETCS U YCTOWYMBOCTD CUCTEMBI. [[09TOMY B MPOMBIIIVIEHHBIX CUCTEMaX THUIIA B YMCTOM
Buje 1 - perynsatop ucnomnb3yercs penko.

WHTerpanbHblil  peryiasTop HMHOIJA Has3blBAalOT  acratudueckuM. Ty —  Bpems
MHTETPUPOBAHUS — ITO HACTPOEUHBIN MapameTp perynsaropa. Bpems unrterpuposanus Ty — 310
BpeMsi, 32 KOTOPOE BBIXOJHAS BEIMYMHA, MU3MEHASACH C IMOCTOSHHOM CKOpPOCTBIO, JOCTUTHET
3HAUEHUs BXOJHOW BEJIMUYMHBI, €CIIM 00€ BETMUHUHBI U3MEPSAIOTCS B OHUX €IMHULIAX.

JuddepeHnanbHbld PEryisaTop peaiu3yioT 3aKOH PEeryJMpOBaHMsI, UyBCTBUTENIBHBIN K
CKOPOCTH M3MEHEHUSI CUI'HaJla paccoriacoBaHMs, YTO MO3BOJIIET CUCTEME OBICTPO PearupoBaTh
Jla)Ke Ha MaJIble OTKJIOHEHUS PETYJIMPYEMON BENMUMHBI OT 3a1aHus. T — Bpems penBapeHus, 3To
BpeMs, B TeueHHE KOTOpOoro yroj moBoporta Bana MM moxa neiictBuem nuddepeHuupyromeit
4acTH yJIBAUBAETCS MPONOPLHUOHAIBHOMN YacThIO.

Onpeoenenue OUHAMUYECKUX NAPAMEMPOS HACMPOUKU peyisimopa no OUHAMUYECKUM
napamempam ob6vekma

B peanbHBIX IPOU3BOICTBEHHBIX YCIOBUAX MEPE KaXIbIM HHKEHEPOM BO3HUKAET 3ajjaua
ONTUMM3AIMH KOHTYpa YIPAaBIIEHUS, KOTOPAs 3aKJII0YAETCS B TOM, YTO JJI KaXKIOro 00BEKTa C
U3BECTHBIMU JTMHAMHYCCKUMHU MAPAMETPAMH Tsan, og, Kog HEOOXOAMMO OIMpPEACTUTH 3HAYCHUS
apaMeTpoB JUHamMuueckod HacTpoiku perynaropa Kp, Tys, T, Ipu KOTOphIX MakcHMaiabHO
BO3MOYKHO KOMITIEHCUPYETCS BIMSHUE MHEPLIMOHHBIX CBOMCTB OOBEKTA.



Ha pucynke | npuBeneHbI TUIIOBBIE IEPEXOAHBIE MPOLECCHI B CUCTEMAaX aBTOMATHYECKOTO
PEryJIUpPOBaHUS IPU CKAYKOOOPa3HOM U3MEHEHUU 3aaHMUSI.

ke v

1 — anepuoauueckuii nporecc ¢ MUHUMaJIbHBIM BpeMeHeM perynupoBanust; 2 — 20 %
HIepeperyIupoBaHueE;
3 — MUHUMAaJIbHOE 3HaUY€HHUE KBAIPATUYHOTO KPUTEPHSI.
Pucynok 1 — TunoBble nepexoHble IPOLECCHl B CUCTEMAX aBTOMATUYECKOTO
perynupoBaHus IPU CKAYKOOOPa3HOM M3MEHEHUU 3aJJaHUs

[Ipu nHX’EHEpHBIX METOAAX BbIOOpA 3aKOHA PETYJUPOBAHUSA U OJIM3KUX K ONTHMAaIbHBIM
3HAYEHU NapaMeTpOB JUHAMHYECKOM HACTPOMKH PETYNISATOPA, PEKOMEHAYETCS IMOJIb30BaThCS
dopmynamu, npeicTaBlIeHHbIMU B Tabauie 1.

Ecnu oOBbekT sBisiercss 0OBEKTOM C CaMOBBIPAaBHUBAaHMEM, a 3TO O3HAYaeT, YTO OH
XapakTepu3yeT CHOCOOHOCTh OOBEKTa BOCCTaHABIMBATh COCTOSIHUE pPaBHOBECUS, NPU 3TOM
napaMeTp NPUHUMAET HOBOE PaBHOBECHOE COCTOSIHUE.

B 3aBucuMocCTH OT TEXHOJIOIMUYECKHUX TpeOOBaHMM, NTMHAMHUYECKUX CBOWCTB OOBEKTA
yIpaBJIEHUS U XapaKTepa, JeHCTBYIOIUX Ha HETO BO3MYIIIEHUH BBIOMPAaeM OJJUH U3 TPEX THIOBBIX
IIPOLIECCOB — ANIEPUOINYECKHUN MTPOLIECC C MUHMMAJIbHBIM BPEMEHEM PEryJIUPOBAHUSA.

Tun perynsropa BbIOMpaeTcss C Y4YETOM CBOMCTB OOBEKTa peryiaupoBaHus. Jlus
JOCTIDKEHUST TpeOyeMoro KauecTBa PEryJIMpOBaHMs NpU BbIOPAaHHOM MEpPEXOJHOM Ipolecce
ClenyeT IPUHATH NOAXOAAIINN 3aKOH PETYIUPOBAHUS.

Tabnuua 1 - PacuetHsle popMysIbl 1715 onpeaeeHHsI HACTPOEK
peryisTopa A HHEPLMOHHBIX O0BEKTOB C 3ama3/IbIBAHUEM

3aKoH BHI THIOBOTO MEPEXOIHOTO MpollEcca
pery-
JTHpPOBa alnepHOIHYeCKHH 20% nepeperyau- Mernanym I
poBaHHE
HHA
OOBEKTH ¢ CAMOBEIDABHHBaHHEM (CTaTHYIECKHE)
. 1 . 1 . 1
48 Ky = - Ky = - Ky = :
42Kos - To L7Kps Ty 1.7Kos - To
0.3T 0.7T 0.9T
o | Kp=—re |K,=—10 K,=—0"0
Kos " T3 Kos " 75 Kos ' 75
0.6T 0.7T T
K. = o Kp=— o K, = fio
1 Ko T3 Kos 75 Kog " T3
T, =06T, T,=07T, Ty=Tp
0,95T 12T 14T,
K,=—"9 | g,=——2 Kp,=—"0
Koz ' T3 Kos " 75 Kos ' 73
T
T,=24r, T, =2.0r, T,=13r;
T, =04z, T, =04z, T, =05z,




XapakTep [JEWCTBHUS PEryIsATOpa ONPEAENSIIOT 0 BEIMYMHE OTHOLIEHUS BPEMEHHU
3ama3AbIBaHusl O0BEKTA Ty K €r0 MOCTOSHHOM BPEMEHH | 46!

Tsan | Tos < 0,2 - peIICHHBIN peryasaTop

0,2 <Tsn/ Tos < 1,0 - peryastop HEIpepbIBHOTO AEHCTBHUS

Tsan | Tog > 1,0 - MHOTOKOHTYpHAsI CUCTEMa PEeryJIupOBaHUs

Tsan | Tos =8/32=0,25 (1)

Br1O6upaem perynstop HenpepbIBHOTO AelcTBuUs, Tak Kak 0,2 < 0,25 < 1,0.
ITpu BeIOOpE 3aKOHA PEryJIMpOBaHUs PEryasTOpa HEPEPBHIBHOTO JEHCTBUS YUUTHIBAEM
BEJIMYMHY OTHOIIEHUS IIOCTOSSHHON BpeMeHH 00beKTa T K BPEMEHHU 3ala3IbIBAHUS Tsap!

Too/ Tsan > 1,0 - IT - perynsitop

10> T/ T >7,5 - IIU - perymsitop

75> Tos/ Toan > 3 - [TU]] - perynstop

Tos ! Tsan < 3,0 - MHOTOKOHTYpHasl CCTeMa peryIupoBaHus

Too/ Tsan=32/8=4 (2)

Bri6upaem 1] — perynstop HenpepbIBHOrO IEHCTBUS, Tak Kak 7,5 >4 > 3.
Paccuntaem mapamerpsl Hactpoiiku [IWJ[ — perynsaropa TEOpEeTHUYECKHM CIIOCOOOM,

UCIIOJIB3Ys JIJIs pacyera Ompe/Ie/IeHHbIe TapaMeTpbl 00bEKTA —  Tsan, Tog, Kog-

0,95 - To6 0,95 - 32 30,4
K, = = = =0,0019
Kob - t3an 2000 -8 16000

Ti=24" tn=24-8=19,2
Thi=04" 150, =04 -8=3,2

3ananue. Ha umuTannoHHOM Monenu oObeKTa yrpaBieHHs (IO BapHaHTaM) IMOITYYHUTb
XapaKTepUCTUKU 00BEKTa YIpaBleHUs, BBIOpATh JJI JaHHOTO 00BEKTa PEryysaTop U pacCUUTaTh
JUIss HETO HaCTPOEYHbIE TApAMETPBI - IPOrpaMMa cay.exe.



[Tpunoxenue 4
TpebdoBanus k opopmiieHno pedepara mo AMCUUININHE
«ABTOMATH3ALMS METALIYPrU4eCKHX MPOLECCOB»

®opwmar nucra A4. lpudr Times New Roman, pazmep 12, mexctpounsiii uHTEpBa 1,5.
BripaBHuBanue Tekcra o mupuae. Ao3ar 1,25. [Tapamerpa crpanuibl: cieBa 30 mm, cripaBa 10
MM, cBepxy U cHu3y 20 MM. Homep cTpanuiibl MpOCTaBIsSeTCS BHU3Y OT LIEHTPA.

Texct pedepara g0mKeH OBITh CTPYKTYpUPOBAaH. 3arojlOBKM MEPBOTO  ypPOBHS
3aMMCBhIBAIOTCS. TPONMUCHBIMU OyKBaMH, CHMMETPHYHO TEKCTY, XHPHO. 3aroJOBKH BTOPOTO
YPOBHS — C IPOMUCHON OYKBBI, OCTaJIbHBIE CTPOUHBIE, KUPHO, C a03aI[HOTO OTCTYIA.
Cmpyxkmypa pegpepama:

— TwurynbHbIM JTHCT.

— Conepxanue.

— Bsexnenue.

— Tekcr pedepara.

— Cnucok UCHoJIb30BaHHBIX HCTOYHHUKOB.

B Tekcrte o00s3aTenbHO JIOMKHBI OBITH PAacCTaBICHBI CCHUIKA Ha WCIOJIb30BAaHHBIC
UCTOYHUKU. CTIMCOK MCTONIB30BAHHBIX UCTOYHUKOB (DOPMHUPYETCS B IOPSAKE CCBUIOK IO TEKCTY
pedepara u odpopmisiercs B coorBerctBun ¢ [OCT P 7.0.100 -2018.

Ipumepol bubnuoepaguueckux onucanui (I'OCT 7.0.100 -2018)

1.Onucanue uzoanuii ¢ 0OHUM aA8MOPOM

Cubukun, FO.J1. DnexTpocHa0x)eHrne MPOMBIIIUICHHBIX U TPAXKIAHCKUX 3aHUM: yueo.
st cpen. mpod. oopaz. / FOJ1. Cubukun; Cpeanee npod. OdpazoBanue, CTpOUTENHCTBO U
apxutekTypa. — Mocksa: Academia, 2006. — 362 c.: ui., tadi. — ISBN 5-7695-2250-3. — Tekcrt:
HEMOCPEICTBEHHBIH.

2.0nucanue ¢ 08yms asmopamu

UYepros, A.I'. 3anaunuk no ¢usuke: yued. mocodbue / A.I'. Ueptos, A.A. BopoOreB. — 8-¢
U3, mepepad. u gor. — Mocksa: @uszmatiut, 2008. — 640 c.: wir. — ISBN 9875-94052-145-2. —
TekcT: HemocpeICTBEHHBIH.

3.0Onucanue c mpems agmopamu

Bapnamosa, JI.H. Ynpasnenue 1oKkyMeHTalMeR: aHIIIO-PYCCKUI aHHOTUPOBAHHBII
cioBapb cTaHAapTuupoBanHoit repmuHosiorun / JI.H. Bapnamoga, JI.C. baton, K.A. bactpukosa.
— Mocksa: CrnytHuk+, 2017. — 398 c. — ISBN 978-5-9973-4489-4. — TekcT: HEMOCPEACTBEHHBIN.

4.0Onucanue uzoanuii nod 3aziasuem (5 u 6oiee asmopos)

Martemaruka: yue6. noco6ue / KO.M. Jlanunos, JI.H. XXyp6enko, I'.A. HukoHnosa [u ap.];
MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit denepannu, Kazanckuii rocynapcTBeHHbIN
TexHosiorudyeckuil yausepcuter. — Mocksa: UHOPA-M, 2011. — 496 c.: mi., Taba. — ISBN
5-16-0022673-2. — TekcT: HEMOCPEICTBEHHBIH.

5.Onucanue mHo2o0moMHbIX U30AHULL

Marepuaisl ¥ 371€MEHTHI JIeKTpoHHON TexHUKH. B 2 Tomax. T.1. [IpoBognuku,
MOJIYIIPOBOHUKH, TUIEKTPUKU: YIEOHUK JJIS CTY]I. By30B, 00YYAOLIUXCS 0 HANPaBJICHUIO
«QnekTpoHUKH U MukpoaniekTponuka» / B.C. Copokun, b.JI. Antunos, H.I1. JlazapeBa. —
Mocksa: UL Axanemus, 2006. — 440 c. — bubmuorp.: c. 435-438. — [Ipenm. yka3s.: c. 438-440. —
ISBN 5-7695-2785-4. — TekcT: HEOCPEICTBEHHBIH.

6.Onucanue 3aKOHOO0AMENbHLIX MAMEPUATLO8

I'paxnanckuii npoueccyanbHblil kogeke PCOCP: [mpunsT Tpetbeit cec. Bepxos. Cosera
PC®CP mecroro co3biBa 11 urons 1964 r.]: odpuu. Texct: mo cocrostauio Ha 15.11.2001 r.;
MunuctepcTBoBO rocTulin Poccuiickon @enepanun. — Mocksa: Mapketunr, 2001. — 159 ¢. —
3000 k3. — ISBN 5-94462-191-5. — Tekct: HEMOCPEACTBEHHBIN.

7.0Onucanue cmanoapmos

I'OCT P 57564-2017. Opranuzanus u nposeieHne paboT Mo MeXITyHapOJHON cTaHaap-
tu3anmu B Poccuiickoit ®eneparun = Organization and implementation of activity on
international standardization in Russian Federation: HammonanbHBI craHmapt Poccuiickoi



Odenepanun: n3gaHue opuIaIbLHOE | YTBEPXKACH U BBeeH B AeiicTBue [Ipukaszom denepanbHoro
areHTCTBA MO TEXHUYECKOMY PETyJIMpOBaHUIO U MeTpoioruu oT 28 urons 2017 r. Ne 767-ct :
BBeJCH  BrepBble: gara BBegenus  2017-12-01 /  paspaboran  Beepoccuiickum
HAyYHO-UCCIIeI0BATEIbCKUM HHCTUTYTOM CTaHJApTU3AIMH U CEPTHU(PHUKAIUU B MAIIMHOCTPOCHUU
(BHUMHMALIL). — MockBa: Cranmaptuadopm, 2017. — V, 43, [1] c.; 29 cm. — 33 3k3. — Teker
HENOCPEICTBEHHBIH.

8.Onucanue namenmuvix OOKYMEHMO8

ITatent Ne 2637215 Poccuiickas ®eneparus, MITK B02C 19/16 (2006.01), BO2C 17/00
(2006.01). Bubparmonnast meiapauma: Ne 2017105030: 3assi. 15.02.2017: ony6a. 01.12.2017
| Apremenko K. U., bormanos H. 3.; 3asBurens BI'TY. — 4 c.: ui. — TekcT: HEMOCPEICTBECHHBIIA.

9.0nucanue nepuoouteckux uz0aHull

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

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

10.0Onucanue uzoanuti MI'TY

[Mapcynkun, b.H. JlokanpHbIe cTAOUIHN3UPYIOIINE KOHTYPHl aBTOMAaTHYECKOTO
yrnpasneHus B ACY TII npomsbitienHoro npousBojictBa: Mmonorpadus / b.H. Ilapcynxun, C.M.
Anppees, O.C. Jlorynosa, T.Y. AxmeToB; MarHUTOropckuii roc. TexHuueckuid yu-t um. .M.
Hocosa. — Maraurtoropck: M31-Bo Maruuroropck. roc. Texs. yu-ta, 2012. — 406 c. — ISBN
978-5-4253-0418-0. — TekcT: HEMOCPEICTBECHHBIH.

11.0Onucanue snekmponnvix uzoaruti MI'TY (makpoobwexmut)

Myxuna, E. }O. IIpoektupoBaHie aBTOMaTU3NPOBAHHBIX CUCTEM: KOHCIIEKT JISKIUH /
E.IO. Myxuna; MI'TY. — Maruutoropck: MI'TY, 2014. — 1 CD-ROM. — 3ar:1. ¢ TUTYI. 3KpaHa. —
https://magtu.informsystema.ru/uploader/fileUpload?name=1154.pdf&show=dcatalogues/1/1121
181/1154.pdf&view=true (marta ooparienus 09.10.2019). — MakpooObekT. — TekcT:
AIEKTPOHHBIN.

12.0Onucanue 35C «Jlanvy

OCHOBBI METAJUTYPTUYECKOTO MPON3BOACTBA: yueOHuK / B.A. burees, K.H. Bnosun, B.M.
Konoxonsies, B.M. Canranuk. — Cankr-IlerepOypr: Jlans, 2017. — 616¢.: ui., Tabn. — ISBN
978-5-8114-2486-3. — TeKCT: 3NEKTPOHHBIH // DIEKTPOHHO-ONOIMOTeUHast cucTeMa «JIaHby:
[caiiT]. — URL: https://e/lanbook.com/book/90165 (mata oopamenus 02.10.2019). — Pexxum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIIEH.

13.0Onucanue 35C «3nanuym»

[Tonog, 0. U. Ynpasnenue npoekramu: yuedHoe nmocodue / FO. U. [Tomos, O. B.

Sxoenko. — Mocksa: UHOPA-M, 2019. — 208 ¢. — (YueOnuku ais nporpamMmmsel MBA). —
ISBN 978-5-16-002337-3. — URL.: https://new.znanium.com/read?id=329884 (nmata
obparmenus 10.10.2019). — TekcT: 371€KTPOHHBIH.

14.0nucanue 35C «FOpatim»
Tpouenko, B.B. Cucrems! ynpaBieHHs TEXHOJIOTMYECKUMHU ITPOLIECCAaMU U

nH(pOpMaIlMOHHBIE TEXHOJOTHH: yueOHOe mocobue g akagemudeckoro bakanaspuara / B.B.
Tpouenko, B.K. ®enopos, A.W. 3abyackuii, B.B. KomennanTos. - Mocksa: FOpaiit, 2019. — 136c.
— ISBN 978-5-534-09938-6. — Tekct: anekrponnsiii / DbC IOpaiit [caiit]. — URL:
https://urait.ru/viewer/sistemy-upravleniya-tehnologicheskimi-processami-i-informacionnye-tehn
oloqii-438994+#page/2 (mata odpamierus 10.10.2019).

15. Onucanue caumos 6 cemu Unmepnem

locynmapctBennbiit  Dpmutax: [caiit]. — Cankt-Ilerepoypr, 1998. — URL:
http://www.hermitagemuseum.org/wps/portal/hermitage (mara oopamenus: 16.08.2019). — Tekcr.
N3o0paxenue: d1eKTPOHHBIE.

TACC: uadpopmanmonnoe areHTCTBO Poccuu: [caiit]. — MockBa, 1999. — OOHoBnsieTcs B
teuenue cyrok. — URL: http://tass.ru (mara obparenus: 26.05.2019). — TeKCT: 371€KTPOHHBIH.



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/

OnexktpoHHass OuOnmoreka: Oubnmoreka  aucceprauuii: cait  /  Poccuiickas
rocyaapcTBeHHas oubnmoreka. — Mocksa: PI'b, 2003. — URL.: http://diss.rsl.ru/?lang=ru (mara
oOpamenusi: 20.07.2019). — Pexum poctyna: ans 3apeructpup. uutartened PI'b. — Teker:
3JIEKTPOHHBIMN.

Ipumepuvl svinonnenus s1emenmos peghepama.
Tabmuua 1.1 — HazBanue TaOumsl

Macca, KT, JlmuHa, MM L, L, L3
HE MEHee
160 1000 4 5 6
170 1125 52 60 39
190 1165 389 405 247

Pucynok 1 — Ipumep odopmierns TabauibI
Y(T) A

Ymax |[— — — — — — —

AY
AYl 3 e

AYZ L

Tk

A 4

\

Pucynok 2 — Ilpumep rpaduka GyHKIIMOHATBHON 3aBUCUMOCTH

1490

1485

1480 A <

1475 ,/

1470

1465 74

1460

Temneparypa dakena, °C

15 17 19 21 23 25 27

Pacxop Bo3ayxa, x10° M3y

Pucynox 3 — [Ipumep rpaduka KOTMIECTBEHHOW 3aBUCUMOCTH
[110THOCTD p B KHIIOTpaMMax Ha KyOUYECKUH METP BBIUUCIISIIOT IO (hopMyIie
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