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1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

LensiMmu OCBOEHMSI JUCHMIUIUHBI SIBISIOTCS HM3yYEHUE TPUHIUIIOB MOCTPOCHUS
JUCIIETYEPCKUX IMYHKTOB M PabOTHI 3JEKTPOHHBIX MPUOOPOB PANIMYHOTO HA3HAYEHUS, UTO
MO3BOJIUT pa3pabaTbiBaTh HAa WX OCHOBE JJIEKTPOHHBIE YCTpOICTBa, MpeqHa3HAYCHHBIE IS
KOHTPOJIA U YNPABICHHUS B MPOMBIIUICHHOCTH; IMOJYYEHUsI CTYICHTaMH 3HAHWUA W HABBIKOB
CTPYKTYpbl CpEJICTB aBTOMATHU3allMM, OCHOBHBIX TIOHATUSAX TEOPUHM AaBTOMATUYECKOTO
pEerylIMpOBaHUs, aHATN3a TEXHOJOTHMH PabOThl U TMPOTEKAHUS TEIIO(PHU3MYECKHX MPOIECCOB
pPacCMOTPEHBl ~ CHUCTEMBbl ~ aBTOMATUYECKOTO  PEryJIMpPOBaHMS W  3alUTHl  PA3IUYHBIX
TEIJIOHEPTreTUYECKUX YCTAaHOBOK.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

I[I/ICI_[I/IHJII/IHa ]_II/I(prBBIC TCXHOJIOTHU TOIINIMBHO-OHCPICTHUYCCKOI'0 KOMIIJICKCA BXOIHUT B
gacTh ydeOHOro maHa QopmMHupyeMyl0 YYacTHHKaMH 0Opa30oBaTENBHBIX  OTHOIICHHN
00pa30BaTeIbHOMN TPOrPaMMBI.

Jins  w3ydeHWs  TUCHUIUIMHBI ~ HEoOXOoxuMbl  3HaHUS  (YMEHUS,  BIAJICHHSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUEHUS TUCIIUATIINH/ IPAKTHK:

[TepcrieKTUBBI pa3BUTHUS TEIIIOPHEPTETUKHU U TETTIOTEXHOIOT U

dusnyeckne 0CHOBBI TeHEPALIUH AIICKTPOIHEPTUH U TETUIOTHI

3Hepr006ecnequI/Ie MPOMBIIIJICHHBIX TCIIJIOTCXHOJOTMYCCKUX KOMIIJICKCOB

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
H€06XOILI/IMI)I AJI U3YUCHUA III/ICIII/IHJ'H/IH/ IMPAKTHK:

I/IH)KI/IHI/IpI/IHF 00BEKTOB U CUCTEM ITPOMBIIIJICHHBIX TEIUIOTEXHOJIOTHI

Jlnarno3s sHepreTn4ecKon 3 PEeKTUBHOCTH TETUIOTEXHOJIOTHIA

ABTOMaTI/I?;I/IpOBaHHI)IC CHUCTCMbI HAYYHBIX I/ICCJ'ICIIOBaHI/If/’I

CunTes sHepreTudecku 3 (HEeKTUBHBIX TETIOBBIX CXEM

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

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHust

B pesynprare ocBoenus aumcuuiuiHbl  (Moxmynsi)  «LludpoBeie  TeXHOIOTHH
TOTJIMBHO-3HEPIreTUYECKOI0 KOMILIEKCay OO0YyJaroluiicss JOKeH 007aiaTh ClelyromuMU
KOMIETEHIMSIMU:

KO)I HHJUKaTOopa I/IHI[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

[1K-2 CrnocobeH Kk pa3paboTKe MEpONpHUATHHA MO palMOHAILHOMY HCIOJIb30BAHUIO Tra3a
OTPEOUTESIMU, CHIYKEHHIO IOTEPh ra3a ¥ 3KOHOMHH TOIJIMBHO-3HEPreTHYECKUX PECYPCOB

[K-2.1 AHanusupyeT JaHHble [0 MHCIOJB30BAaHMIO Tra3a U pa3pabaTbiBaeT
MEpONPUATHS 10 PALMOHAIBHOMY HCIIOJIB30BAaHUIO Ta3a MOTPEOUTENIMH,
CHMIXCHUIO IMOTEPHb ra3a U SKOHOMUU TOINJIIMBHO-9HEPICTUUCCKUX PECYPCOB




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 39,2 akaj. 4acoB:
— aynutopHas — 36 akaJ. 4acoB;
— BHEAyIUTOpHAs — 3,2 aKaJl. 4acoB;

— caMocTosTeNbHas pabora — 69,1 aka. yacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas g
o | xomraxrHAs pabota E 3 dopma TEKyIIEero
Paznein/ rema S (B axaz. yacax) = E‘ Bux KOHTpOJIA Kon
R g & © | caMOCTOSATENbHOW | yCIeBaeMOCTH U B —
et 3 § g paGoTEI HPOMEKYTOUHOM H
Tex. mab. | mpakT. z aTTeCTaluu
3aH. | 3aH. QO &
1. Pasgen 1. OCHOBHBIE
MOHATUA TEOPUU
ABTOMATHUYECKOI'O
VIIPABJIEHUA nu
JCIETYEPU3AIINIA
11 Jucneruepckue lpopaboria .
neKuuoHHOro | KoHCTIeKT JeKiuid.
TYHICTBL. Crpyxrypa 2 6 Marepuaia CobecenoBanue MK-2.1
CpEIICTB aBTOMAaTH3alUH. p ’ a ’
9 IIpunoxenne 1.
1.2 Teopus [TpopaboTka
ABTOMaTHYECKOTO 2 6 NeKIMOHHOTO | KOHCTIeKT JeKIuid. K2 1
yIIpaBICHUS Marepuaa. CobecenoBanue. '
eTyJIHPOBAHUS). Ipunoxenwue 1.
(perysup ) p
Hroro no pazneny 4 12
2. Paznen 2. PEI'YJIMPYIOUIE
OPT'AHBI
TEIVIOOHEPTETUYECKUX
YCTAHOBOK u
MHEMOCXEMbI
21 MHeMOoCXeMbI
IMpopaboTka
TCXHOIOTHACCKIX €KIIUOHHOTO Koncnekr nexkuui
MPOIIECCOB. O6miee 2 /11 6 ﬂMaTe ata CoBeceoBatme ) TIK-2.1
Ha3HAYEHHE PETYIUPYIOIINX p ) A '
—— IIpunoxenne 1.
2.2 SCADA-cucremsl.
IMpopaboTka
Counenerme nekuuoHHoro | KoHcmekT nekumii
PETYIUPYIONINX OPTaHOB C 2 /11 6 ! L. TIK-2.1
IO b HBIMI 2 Marepuaia. CobecenoBanue.
IIpunoxenne 1.
MEXaHU3MaMH PETYISATOPOB.
2.3 PerynupoBanue
TMPOU3BOAUTEIIbHOCTHU Hpopa60TI<a
TATONYTBEBRIX MALLIHH. €KIIMOHHOTO Koncnekr nexuui
OCCEJIbHBIE TIOBOPOTHBIE 1 1/11 6 1 ’ TK-2.1
Hp P
sacionKu.  Perympyiome Marepuarna. CobecenoBanue.
: [Ipunoxenue 1.
OprasHbl TOIIJIMBOIIOJAFOIINX
YCTPOMUCTB.
Hroro no paspeny 5 331 | 18




3. Pasznen

ABTOMATU3ALINA
KOTEJIbBHOI'O
OBOPYJIOBAHU A
SCADA-UHTEP®ECEHI
3.1 Perymuposarme Hréioiz?{(l):oli) KoncnekT nexumii
TEIJIOBOM HAarpy3ku KoTia 2 321 6 ! HHH- IK-2.1
MaTepHara. CobecenoBanue.
(pacxo/ia TOTLTHBA).
IMpunoxenue 1.
3.2 ABTOMATITIECKaA Jgioiziﬁﬁ) Koncnekr nexumit
cucreMa perynupoBaHus 1 2/1,8U | 6 ! LA IK-2.1
Marepuaa. CobecenoBanue.
pa3peKeHust B TONKE KOTJa.
IIpunoxenne 1.
3.3 PerymupoBanue ypoOBHS ITpopaboTka
BOoJbl B OapabaHe KoTia nekiroHHoro | KoHcnekr jekuuii.
1 2 6 IK-2.1
(perynupoBaHue  THUTAHUS MarepHaa. CobecenoBaHue.
KOTJIa BOJIOH). Ipunoxenue 1.
3.4 PerynupoBaHue BOAHOTO
pexnma B OapabaHHBIX ITpopaboTxka
MapOBBIX KOTJIaX 1 ol e nexnuoHHoro | Koncnexr nexkuuii. K21
(perynupoBanue ’ Marepuaia. CobecenoBanue. '
COJIECOIEPKaHUSI KOTIIOBOU IIpunoxenne 1.
BOJIBI).
3.5 PerynupoBanue [popadorxa N
JIEKIIMOHHOTO | KOHCIEKT JIeKIuH.
TEMIIEPATYyphl TIEPErpeToro 1 4 6 TIK-2.1
MaTepuara. CobecemoBanue.
napa.
IIpunoxenue 1.
3.6 PerynupoBanue ITpopaboTka
BO3IyXOMyBHBIX CTaHIMH C JEKIMOHHOTO | KOHCIEKT JIeKIui.
1 2 4 IK-2.1
LEHTPOOCIKHBIMH MaTepuara. CobecemoBanue.
KOMIIPECCOPaMHU. IIpunoxenue 1.
3.7 Ioctpoenue TpopaGotka
(YHKIIMOHATBHBIX cXeM .
NeKIUOHHOTO | KoHCTIeKT JeKiuid.
aBTOMATH3aLUHA 2 51 TIK-2.1
Marepuaa. CobecenoBanue.
TETIOTEXHOJIOTHIECKHX
IIpunoxenne 1.
MPOLIECCOB.
Hroro no pazaeny 9 15/51 | 39,1
Hroro 3a cemectp 18 18/8U1 | 69,1 9K3aMeH
Hroro no aucnumninuze 18 18/81 | 69,1 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnia petieHus: NpeayCMOTPEHHBIX BUAOB yueOHOW paOOThI MpPU U3yYEHUH IHCHUTUIMHBI
«u¢ppoBbie  TEXHOJIOTMH  TOIUIMBHO-PHEPI€THYECKOTO  KOMIUIEKCa» B KadyecTBe
00pa3oBaTeNbHbIX TEXHOJIOTUI UCITIOJIb3YIOTCS KaK  TpPaJuLHUOHHBIE, TaK u
MOJTyJIbHO-KOMITETeHTHOCTHBIE TeXHOoJorHH. [lepenaya He0OOXOAMMBIX TEOPETUUECKUX 3HAHUN U
dbopMupoBaHUEe TMpPEACTAaBICHUI MO KypCy MNPOUCXOAUT C MPUMEHEHHEM MYJIbTHUMEIUHHOTO
oOopynoBanusi. JIeKIMOHHBIA MaTepuan 3akpervisiercss Ha JabopaTOpHBIX paborax, TJe
IIPUMEHSETCA COBMECTHAsl JIEATENIbHOCTh CTYIAEHTOB B IpYIIE, HANpaBJICHHAs Ha pelIeHUE
oOmieli 3aaun MyTeM CIIOKEHHS pe3yabTaTOB MHIMBUAYATbHOW paOOTHI WieHOB Tpynmbl. Jlis
pPa3BUTHS U COBEPUICHCTBOBAHUS KOMMYHHKAaTHUBHBIX CIIOCOOHOCTEH CTYIEHTOB OPraHU3YIOTCS
NPaKTUYECKHE 3aHATHA B BHJE JIUCKYCCHH, aHAM3a PEAIbHBIX NPOOJIEMHBIX CUTYallMid |
MEXIUCUUIUIMHAPHBIX CBSI3eH W3 pa3MYHBIX oOOlacTeil B KOHTEKCTE pelIaeMoil 3aaauu.
CamocrosTenpHas paboTa CTUMYIUPYET CTYIACHTOB K CAMOCTOSTENBHOHW NpOpabOTKE TeM B
mpolecce HanucaHus pedenaToB. MONTOTOBKU K TUCKVCCUSM. U TECTUDOBAHHUIO.

6 YueOHO-MeTOIMYECKOE 0O0ecredeHue CAMOCTOSITeIbHON padoThl 00y4YarouXCcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIe CPeCTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIMHbBI (MOYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Yemmuypo, M. C. ABTOMaTH3aI¥sI IPOU3BOJICTBEHHBIX MPOIECCOB : ydeOHOe ocoowue /
M.C. Yenuypos, b.C. YerBepukoB. — Mockpa : UH®PA-M, 2021. — 274 c. — (Bsiciiee
obpaszoBanue: bakanaBpuat). — DOI 10.12737/text-book 5bf2838b23e9f5.83215632. - ISBN
978-5-16-014256-2. - Tekcr : AICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1183480 (mara oOpamenus: 17.10.2020). — Pexum
JIOCTYTIA: IO TIOJITTHCKE.

2. BanoB, A. A. ABTOMaTH3allys TEXHOJOTWICCKUX IPOIECCOB U IMPOU3BOJICTB !
yuebHoe mocodue / A.A. IBaHOB. — 2-¢ 3., ucmp. u gom. — Mocksa : ®OPYM : UHOPA-M,
2021. — 224 c. — (Beicmee obpa3oBanue: bakamaBpuar). - ISBN 978-5-00091-521-9. - Tekcr :
sanekTponnbii. - URL: https://znanium.com/catalog/product/1157117 (mara oOGparieHwus:
17.10.2020). — Pesxum 1ocTyMa: MO MOIITHCKE.

0) lonmotHuTEIBHAS TUTEPaTypa:

1. KyauHos, A. A. 'openune opranuueckoro Torumsa: Ydedonoe nocodue / Kymunos A.A.
- M.:HUILl MH®PA-M, 2019. - 390 c.: - (Beicmee obOpa3oBanue: bakamaBpuat). - ISBN
978-5-16-009439-7. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/999882 (nara obpamienus: 17.10.2020). — Pexxum gocrymna:
0 TOATHUCKE.

2. Komkos, B. A. HacocHble 1 Bo3ayxoayBHbIe cTaHimy : yaeOuuk / B.A. Komkos, H.C.
TumaxoBa. — MockBa : MH®PA-M, 2021. — 254 c¢. — (Cpeanee mpodeccuoHambHOE
obopazoBanme). - ISBN 978-5-16-010046-3. - Tekcr : onektponHbid. - URL:
https://znanium.com/catalog/product/1209805 (mara o6pamenus: 17.10.2020). — Pexum
JIOCTYTIA: IO TIOJITTHCKE.

3. BesonmacHOCTh M Ha/IEKHOCTh TEXHHYECKUX CHCTeM . ydeOHoe mocodue / JI. H.
Anekcanaposckasi, 1. 3. Aponos, B. U. Kpyrnos [u 1p.] - Mocksa : Jloroc, 2020. - 376 c: ui. -
Tekcr : anextponnsbIit. - URL: https://znanium.com/catalog/product/1211589 (nata oGpareHus:
17.10.2020). — Pesxum 1ocTyMa: MO MOIITHCKE.

4. Teepckoil, 0. C. ABTomMaru3zauus NbUICYTOJBHBIX KOTJOB 3JIEKTPOCTAHLIUMN
monorpadus / FO. C. Tepckoit. — Cankr-IletepOypr : Jlanp, 2018. — 472 c. — ISBN



978-5-8114-2858-8. — Tekcr : anekTpoHHbIi // JIaHb : 2IeKTPOHHO-OMOIMOTEYHAsT CUCTEMA. —
URL.: https://e.lanbook.com/book/103073 (mara obpamienus: 17.10.2020). — Pexxum goctyma:
JUISL aBTOPU3. MOJIb30BATEIICH.

B) MeTouuecKkue yKazaHus:

1. ApramonoB, lO. C. TexHuueckue cpeicTBa aBTOMATH3ALMH . JIAOOPATOPHBINA
npaktukyM / 10. C. ApramonoB ; MI'TY. - Maruutoropck : MI'TY, 2014. - 1 31eKTpOH. OMNT.
JICK (CD-ROM). - 3arin. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1334.pdf&show=dcatalogues/1/1123
638/1334.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpoobbekT. - Tekcr
ANIEKTPOHHBIN. - CBefeHus noctynusl Takke Ha CD-ROM.

2. Myxuna, E. FO. ABromaru3aius TEXHOJIOIHUYECKUX MporieccoB . mpakTukym / E. 1O.
MyxuHa, A. P. bornapesa ; MI'TVY. - Marautoropck : MI'TY, 2017. - 110 c. : un., Tabm., CXeMBHI. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514
313/3507.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpoodsekT. - Tekcr
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

3. Cucrempl aBTOMAaTHM3alMM U yrOpaBieHus. JlabopaTopHblil MpakTUKyM @ ydeOHOe
nocodue / b. H. IMapcynkun, C. M. Auapees, E. C. Psiounkosa, T. I'. O6yxoBa. - MarHuTOropck :
MI'TY, 2013. - 1 osnektpon. ont. auck (CD-ROM). - 3arm. ¢ tutyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1061.pdf&show=dcatalogues/1/1119
471/1061.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpoodsekT. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

4. CyxonocoBa, T. I'. JluarHocTMKa W HAJEKHOCTb ABTOMATHU3MPOBAHHBIX CHUCTEM :
npaktukym / T. I'. Cyxonocoa ; MI'TV. - Marautoropck : MI'TY, 2017. - 71 c. : wi., Tabu.,
CXEMBI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3449.pdf&show=dcatalogues/1/1514
276/3449.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpoobbekT. - Tekcr
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammuoe o0ecneyenune

Haumenosanue [10 Ne norosopa Cpoxk neficTBuUS TULIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip CBOOOIHO  pacmpoCTpaHsIEMOe OECCPOYHO
MathCAD v.15
Education J-1662-13 ot 22.11.2013 0eccpovHO
University Edition
FAR Manager CBOOOJHO  pacmpoCTpaHIEMOe OeccpouHO
Calculate Linux CBOOOJHO  pacmpoCTpaHseMoe GeccpoUHO
Desktop Xfce 110

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBbI

HazBanue kypca Cchlika

Harmonanenas UH(POPMAITMOHHO-aHAIUTHYECKAs URL:
cuctema —  Poccuiickmii  WHJEKC  HAYyYHOTO T . .
wtiposarms (PUHLD https://elibrary.ru/project_risc.asp

ITouckoBas cucrema Axanemusi Google (Google

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




®denepasibHOE rocy/1apCTBEHHOE
Or0KEeTHOE yupexnenne|URL: http://www1.fips.ru/
«DenepalLHBIN HHCTUTYT
DJIEKTPOHHBIE PECYpPChl OMOIUOTEKH
MI'TY um. I'.11. HocoBa

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

https://magtu.informsystema.ru/Marc.html?locale=ru

MarepuanbHO-TEXHHUECKOE 00ecIeueHNe JUCIUTUINHBI BKITIOUACT:

VY4eOHble ayTUTOPUU TSI IPOBEACHUS 3aHATUH JEKIIMOHHOIO Tuna. MynbTumenniiHble
CpeACTBa XpaHEHUs, Nepeladd U MpeACTaBlIeHHs HHPOpManuu. YueOHbIE ayAUTOPUU IS
IIPOBEJCHUS MPAKTUYECKUX 3aHATHUH, ITPYIIIOBbIX U HHAUBUAYAJIBHBIX KOHCYJIBTALUMN, TEKYILETO
KOHTPOJISI ¥ IPOMEXKYTOYHOM aTTecTauuu Jlocka, MylbTUMEIUNHBIA IPOEKTOP, IKpaH. YueOHbIE
ayJUTOPUU I BBIIOJHEHUS KypCOBOTO IPOEKTUPOBAHHUSA, ITIOMEILEHUS Ul CAMOCTOSATEIbHON
pabotel oOyuarommxcs. IlepcoHanabHbie KoMmbioTepsl ¢ makerom MS Office, Bbixomom B
WMHTepHeT M C JOCTYHOB B 3JIEKTPOHHYIO HH(POPMALMOHHO-0OPa30BATENIBHYIO CpPENy
YHHMBEPCUTETA.
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8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

[Tpunoxenue 1

YueOHO-MeTOANYeCKOE o0ecTieYeHre CAMOCTOAITeILHOI padoThl 00y4yarouxcs

OcHoBHble 3amaud U 1eau ucnosb3zoBanuss ACY TII u ACVYII B mpoMmbIlLIEHHOM
IIPOU3BOJCTBE?

[TpunHuMN NEHCTBUS SIEKTPOHUKU U DJIEMEHTOB?

OCHOBHBIE IPUHIIUIIBI TEOPHUST ABTOMATUYECKOTO YIIPABIICHUS?

OO11ee Ha3HAYCHHE PETYJIHUPYIOLIUX OPraHOB TEIIOTEXHUUECKUX OOHEKTOB.
Bubpaunonnsie W Tapenbyarble MUTATEIM B CXeMaX aBTOMATHYECKOTO J03WPOBAHUS
TOILIINBA.

OCHOBHbBIE TIPUHIUIIBI COYJICHEHUsS PEryJupYIONIMX OpPraHOB C HCIOJIHUTEIbHBIMU
MeXaHU3MaMH PEeryJsaTOPOB.

Criocobbl  mepenaud, OTOOpPaKEHMS W XPAHEHUS JaHHBIX  (DYHKIIMOHUPOBAHHSA
TEIUIOTEXHUYECKUX OOBEKTOB.

CtpyKTypa KOHTYpa 103UPOBAHUS MAaTEPUAIIOB.

Tunsl 703aTOPOB CHIMYYUX IHUXTOBBIX MAaTEPUAJIOB

Uewm oTnmyaeTcsi KAMEHHBIA YTOJIb OT KOKca?

Cucrema yripaBieHUs [101a4Yeil TOIUIMBA B SHEPTeTUYECKUE KOTJIBL.

BubpanunoHHbIil mUTaTeNh: TPUHIUI pabOThl, JOCTOMHCTBA U HETOCTATKU C TOYKU 3PEHUS
ABTOMATUYECKOTO YIPABJICHHUS.

KoHTposib ¥ aBTOMaruyeckoe YIpaBiIEHHUS Ta30JIMHAMHYECKUM PEXKUMOM OOBEKTOB
MPOMBINIICHHON TETIOOHEPTETUKH U SHEPTETUKHU TETNIOTEXHOJIOTUH.

KoHTponk ¥  aBTOMAaTHYECKOE  YIPaBICHWE TCIUIOBBIM  PEXHUMOM  OOBEKTOB
MPOMBINIJICHHON TEIIOOHEPTETUKH U SHEPTETUKHU TETNIOTEXHOJIOTHH.

MeToabl KOHTPOJISI TEKYILIETO TEMIIEPATYPHOT'O COCTOSTHUS TEXHOJIOTMYECKOTO Ipoliecca.
Metoast kouTposs coaepxkanust CO u CO2 B mpoayKTax CropaHus TOIINBA?
PerynupoBanue  MOIIHOCTH  BO3AYXOAYBHBIX  CTAaHIMH C  LEHTPOOCKHBIMHU
KOMITPECCOPAMHU.

OcHOBHBIE CBOWCTBA JETEPMUHUPOBAHHBIX MATEMATHUYECKUX MOJICIICH TEXHOIOTHYECKOTO
nporecca.

OCHOBHBIE TIOJIOXKCHHUS OMIUPHYECKUX MOJIEIe aBTOMATHUYECKOTO YIpaBJCHUS
TEXHOJIOTMYECKUMU MTPOLIECCAMH MPOMBIIIIIEHHOTO TPOU3BOCTBA?

Marematuueckre MOJIEIM aBTOMATHYECKOTO YIIPABJIEHUS MPOU3BOJICTBOM: OCHOBHBIC
MIPUHIIUITBI UCKYCCTBEHHBIX HEHPOHHBIX ceTell MPUMEHUTENBHO K 0ObEKTaM U CUCTEMaM
MIPOMBIIIUICHHOM TETIJIOOHEPTETHKH.



[Tpunoxxenue 2

OueHovHbIe CPeACTBA J1JIsl MPOBEIEHUs MPOMEKYTOUHOM aTTecTAlNMU
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPEICTBA IJIfl IPOBeAeHHUSs POMEKYTOUHOI aTTeCTALMH.

Koo
uHouxamopa

IMK-2 CnocoGen k pa3padoTke MepONPHUATHII MO PANMOHAJIBHOMY HCHOJIHL30BAHHIO Ia3a MOTPeOMTENSIMU, CHHKEHHMIO MOTepb ra3a U IKOHOMUH
TONJHMBHO-IHEPreTHYECKUX PECYPCOB

Hnouxamop docmudicenus Komnemenyuu Oyenounvie cpedcmasa

I1K-2.1 AHanu3upyeT JaHHbIe 10 UCTIOIb30BAHUIO 1. Ha xakom npuHuune padoTaroT )KUIKOCTHBIE IPUOOPHI KOHTpouis AaneHus? [lpuseaure
ra3a v pa3padbaTbIBacT MEPOIPUITHS IO CXEMBI IPUOOPOB U YKAKHUTE, KAKUE BHUIIBI AABICHUNA UMH MOKHO NU3MEPUTH?
panroHaIbHOMY MCIIOJIb30BaHMIO I'a3a 2) Ha xakoM npuHIuIne paboTaroT MOIIaBKOBbIE M KOJIOKOJIbHBIE MaHOMeTphl? [IpuBeanTe
NOTPEOUTENSIMH, CHIKSHHUIO TIOTEPh ra3a u CXEMBI.

SKOHOMHH TOIUIMBHO-9HEPre€TUYECKUX 3) Ha kakom npuHuume paboTaroT MpyKUHHbIE TPUOOPHI? BUbI IPYKUHHBIX TPUOOPOB.
pecypcoB [IpuBeaute cxemy MaHOMETpa ¢ TPyOUaTON NMPYKUHOU U OOBACHUTE €ro padoTy.

4) Cnenaiite CpaBHUTENIbHBINA aHAIU3 TPUOOPOB C YIPYTUMHU YyBCTBUTEIbHBIMH 3JIEMEHTAMHU,
YUUTBIBAs TaKue (PaKTOphl, KAK: YHUBEPCAIIbHOCTh B IPUMEHEHHUH, TUaNa30H U3MEPSEMbIX
BEJIMYMH KJIACC TOYHOCTH NMPHOOPOB, BO3MOKHOCTh TUCTAHLIUOHHOTO U3MEPEHUS 1aBICHUS.
[IpuBeauTte cxembl U 0ObSICHUTE IPUHLUI PAOOTHI CKOPOCTHBIX CUETUMKOB JJIs AKUAKOCTEH.
Kakue ycinoBust 10JKHBI COOMIOAATHCS A1 HOPMAIbHOM paboThl CHETYMKOB?

5) [IpuBenuTe cxemMbl 0OBEMHBIX CYETUUKOB M OOBSICHUTE UX padoTy. Hegocratku u
JIOCTOMHCTBA CYETUUKOB.

6) [IpuBennTe cXxeMbl 00BEMHBIX TA30BBIX CUETYNKOB U OOBSICHUTE UX padoTy. [IpuBenuTe nx
XapaKTepUCTUKU

7) U3mepenne Macchl TBEpAbIX MaTepraioB. [IpuBeauTe cxembl HOBOPOTHBIX U PhIYaKHBIX
BECOB M OOBSICHUTE UX PaboTy.

8) Kak kmaccuunupyrores pacxogomepbl? OOBbICHATE MPUHITAT U3MEPEHHS Pacxo/1a o
METO]ly IEPEMEHHOIO IIEpeNnaia AaBaeHus. 3 Kakux 3JIEMEHTOB COCTOUT MPOMBILUIEHHAs
pacxozoMepHasl ycTaHOBKa, paboTaroIiast o METoAy IepeMEHHOr0 Mnepenaaa JaBieHus?

9) CrannaptHsle cyxaromue ycrporicTBa. Kakue yciaoBus JOIKHBI COONIOAATHCS IPU
MPUMEHEHUH CYKAIOIIUX YCTPOUCTB?

10) OcHoBHBIE MpaBUJIa MOHTaXKA M HKCIUTyaTallul pacxooMepoB. C y4eToM, Kakux
(hakTOpPOB TPOU3BOAUTCS BHIOOP CYXKAIOIIUX YCTPONCTB?

11) PacxogoMepsl IOCTOSIHHOTO Nepenana aasBieHus. [louemy poraMerpsl HENb3s




Koo
uHouKamopa

HHOuKamop 00CmMuUdICEH U KomnemeHyuu

Oyenounvie cpedcmaa

yCTaHaBJIMBATh Ha TOPU3OHTAIBHBIX yyacTKax TpyoorpoBonos? [IpuBenute cxemy
porametpa ¢ AuddepeHnnaIbHO-TpaHCHOPMAIIIOHHOM repenayei.

12) IMpuBenure cxemy u 0OOBSICHUTE PA0OTY SJIEKTPOMArHUTHOTO PACXOIOMETPA.
JIoCTOMHCTBA AMEKTPOMArHUTHBIX PacX0JOMEPOB.

13). Pa3zpaboTarh cuCTEMy aBTOMATU3aIlMK YCTAHOBKH U JIaTh TPEITI0KEHHE T10
COBEPIICHCTBOBAHUIO UCXOTHBIX TaHHBIX.

Ornucanue ycTaHOBKH. Y CTaHOBKA JIJIsi TPUTOTOBJICHUSI MOIOIIETO pacTBOpa (PUCYHOK 2.6)
pabotaet cnenyroumm oopazom. B cmecurens C1 mogaroTcs menoyb U BoJa, re OHU
MepeMENINBaIOTCs MelIaikoi. Morouid pacTBOp moaorpeaetcs 10 Temrepatypsl 700C
napoM, MoJaBacMbIM B pyOalllKy, ¥ OTKauYuBaeTcs U3 cMmecutens Hacocom H1.

Hcxonnelie nanuble. CucremMa aBToMaTH3alMl YCTAHOBKH /711 IPUTOTOBJIEHUS MOIOIIETO
pacTBopa JI0JDKHA BBIMONHATH cheaytoniie pynkuuu: 1) usmepenue u perucrpanus Ha IBM
YPOBHS pacTBOpa B cMecurenie (MakcuMalibHOe pabodee 3HadeHue 1 M); 2) usmepeHue u
peructpanuio Ha 9BM temnepaTypsl B cMecuTene (MakcuMmaiabHoe padbouee 3HaueHue 700C);
3) perynupoBaHu€e YPOBHS B CMECUTENIE PACXOA0M BOAbI; 4) perylupoBaHre TEMIIEPaTyphl B
CMECHTEIIE PACXOJIOM Tapa; 5) CUTHAIMU3AINIO BEPXHETO M HIDKHETO 3HAYCHHUM YPOBHS B
CMeCHUTEJe, CUTHATU3AINIO KPaHHUX TTOJI0KEHU I UCTIOMHUTEIBHBIX MeXaHu3MOB Ha DBM u
CUTHAJIM3AIMIO COCTOSHUS (BKJIFOUEH/OTKIIIOYEH) ABUraTeNeld Hacoca U Memanku Ha OBM;.
6) 6JIOKMpPOBKA - OTKJIFOUEHUE HAacoca M0 HUKHEMY YPOBHIO B CMECHUTEIE; 7) YIIpaBICHUE -
BKJIFOUEHHUE/OTKIFOUEHUE IBUTATENsl HACOCa M BKIIFOUEHUE/OTKITFOUEHNE IBUTATEINS MEIIATKH.
14). Pa3paboTaTh cCTEMy aBTOMAaTHU3AI[MU TEIIOOOMEHHUKA TUTIA «TPyOa B TPyOe».
Hcxonusie nannbie: CucreMa aBTOMaTH3aIMU YCTAHOBKH JIOJKHA 00ECTIeUNBATh CIIEAYIONINE
¢byHKIUU:

1) u3mepeHue JaBiieHUs Ha BXOJIE U BBIXOJIe TPYOOIPOBO/Ia rOPsiUYero TerIOHOCUTEI,
M3MEpEeHHe JIaBJIeHHs Ha BXOJI€ U BBIX0JIe TpYOOIIPOBOAA XOJIOIHOTO TEMJIOHOCUTEIIS;

2) uamepenue u perucrpanus Ha IBM pacxoma, TemMnepaTypbl Ha BXOJI€ U BBIX0JI€ KaXKIOTO
TEIIOHOCUTES;

3) perynupoBaHue pacxoja B TpPyOOIPOBO/E MM01aYH TEIUIOHOCUTEICH;

4) curHaNMM3alKI0 PE3KOro MOBBIIICHUS 1aBJICHUS U TEMIIEPATYPHI,

5) GIOKHMPOBKY - IpeKpalleHHe MMoJa4y TEIJIOHOCUTENEH Yepe3 aBapuiiHoe 000py10BaHuUE.




0) Ilopsaiok nMpoBeAeHUsI MPOMEKYTOYHON ATTECTALUM, M0KA3ATEeJ I U KPUTEPUHU OLIEHMBAHUS.

— Ha OIICHKY «OTJWYHO» (5 OayioB) — 0OydaroUIMiics JEMOHCTPUPYET BBICOKHMH YpPOBEHb C(POPMHUPOBAHHOCTH KOMIICTCHIIMH, BCECTOPOHHEE,
CHCTEMaTH4YecKoe M TIyOOKoe 3HaHWe Y4eOHOro Marepuana, CBOOOIAHO BBINOJHSET MPAKTUYECKHUE 3a/JaHUs, CBOOOIHO ONEpHUPYET 3HAHUSIMH,
YMEHUSIMH, TPUMEHSIET UX B CUTYAIIUSX IMOBBIIICHHOH CII0)KHOCTH.

— Ha OIICHKY «Xopomuioy (4 6amia) — 00yJaromuicss IEMOHCTPUPYET CPETHUHN YPOBEHB C(HOPMHUPOBAHHOCTH KOMITETEHITHI: OCHOBHBIC 3HAHUS, yMCHUS
OCBOCHBI, HO JIOIYCKAIOTCS HE3HAUUTEIbHBIC OIMOKHM, HETOUHOCTH, 3aTPYIHEHHS NIPU aHATMTUYECKUX OINEPalUsIX, IEPEHOCEe 3HAHUIM U YMEHHUI Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyallUH.

— Ha OIICHKY «yJTOBJIETBOPUTEIbHOY» (3 Oaia) — o0y4yaromuicss IEMOHCTPUPYET TIOPOTOBBIA YPOBEHb CHOPMUPOBAHHOCTH KOMIICTEHIIMI: B XOJIC
KOHTPOJIbHBIX MepOHpI/IflTI/If/'I JO0IIYCKAar0TCA OI_HI/I6KI/I, MMPOABIACTCA OTCYTCTBUEC OTACIIBHBIX 3HaHPII>'I, YMeHI/If/'I, HAaBBIKOB, 06yqammnﬁ0ﬁ UCIIBITHIBACT
3HAYHUTEIBHBIC 3aTPYJAHCHUS TIPU ONIEPUPOBAHUH 3HAHUSAMH U YMEHHUSIMU TIPU UX TIEPEHOCE HA HOBBIC CUTYAIUH.

— Ha OLICHKY «HeYy0BJIETBOPUTEJIbHO» (2 Oamia) — oOydJaromuiicss 1eMOHCTpUpYeT 3HaHUs He Oosee 20% TeopeTHyecKkoro mMaTepuana, JomycKaeT
CYIIECTBEHHBIE OLTUOKH, HE MOKET MOKa3aTh MHTEJUIEKTYaTbHbIe HABBIKU PEIICHHSI MPOCTHIX 33]1a4.

— Ha OIEHKY «HeYyI0BJIETBOPHUTEJbHO» (1 Oat) — oOydaromuiics HE MOXKET IMOKa3aTh 3HAHWUS Ha YPOBHE BOCIPOM3BEACHUS M OOBSICHEHUS
nH(pOpMaIIUY, HE MOXKET MOKa3aTh UHTEIJIEKTyalbHbIe HABBIKU PEIICHHS MPOCTHIX 3a/1a4.



