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CTPYKTYPA JUCIUIIJINHDI

NeNo y4qeOHBIX IJIaHOB: 4909060, 5909060

ObecneunBaromuii (haKyJIbTeT: KoMIBIOTEpHBIX TEXHO-
Joruit 1 UHPOPMAaTUKH
Ob6ecneunBaronias Kapenpa: ABTOMAaTHKMA U TIpOlLIECc-

COB YIIpaBJICHUSA

O6mras Tpynoemkocts (3ET) 3
Kypce -
CemecTtp 8

Buabl 3augaTHi

Jlexiuu (aKajeM. 9acoB) 2
[NpakTryeckue 3aHATHS (aKaieM. 9acoB) 0
JlaGopaTopHbIe 3aHATHS (aKaJeM. 4acoB) 0
Bce aynuTopHble (KOHTAKTHBIE) 3aHATUS (aKafieM. 9acoB) 2
CamocTosTeNnbHas paboTa (akaieM. 4acoB) 106
Bcero (akameM. 4acoB) 108

Bua npoMe:kyTOYHOH aTTeCTalHH

Dk3aMeH (cemMecTp) 8

PaGouast mporpamMma IUCHUILIMHBI «ABTOMATHU3ALKS W YIPaBICHHE TEXHOJIO-
FMYECKHMH TIPOIECCaMK M MPOM3BOJCTBAMI» PAacCMOTpPeHa M ofno0peHa Ha 3acela-
HUH Kadeapbl ABTOMATHKK U TIPOLEccoB yrnpapyenus 26 ampess 2016 r., mpoToKom
Ne 3.

PaGouas mporpamMMa JUCLUIUIMHBI «ABTOMATH3alUs U yIpaBlIeHHE TEXHOJO-
rMYECKMMH [IPOIECCAaMM U TIPOU3BOACTBAMU» DAacCMOTpeHa W ojio0peHa y4eOHo-
METOIMYECKOM KoMuccHell (akypTeTa KOMIIBIOTEPHBIX TEXHOIOTHH ¥ HH(pOpMATH-

xu 19 mas 2016 1., mpotokomn Ne 5.



AHHOTALMS AMCHATILINHBI
«ABTOMATH3AIIMA U YIIPABJIEHWSI TEXHOJOI MYECKUMH

NPOIIECCAMU " IMPON3BOJACTBAMMN»

M3y4aloTcsl OCHOBHbIE MPOOJIEMBbl aBTOMATHU3ALIN 1 MOJIEJIMPOBaHUs yIIpaBIIs-
eMbx TexHonoruyecknx mpoueccos (TIT) Ha mpuMepax MOArOTOBKH IIPUPOJHOrO Ta-
33 ¥ MPOMBIIUIEHHON BOJbI. BBIABIAIOTCSA OCHOBHBIC CBOMCTBA X 3aKOHOMEPHOCTH
TeXHOIOTMUECKIX TIPOIIECCOB HA OCHOBE MCCIENOBAHIA dDyHIaMEHTaTBHBIX (U3HHIe-
CKMX IPOLECCOB T'MIPOJMHAMUKH, Macco- H teruioobMena. PaccMaTprBaroTCs
HAIIPABJIEHMAS Pa3BUTHs CUCTEM YIPABICHUA TI1, cBsI3aHHbBIC C MCIOJNB30BAaHUEM Ma-

TeMaTUYeCKUX MOJEIIEH.

SUBJECT SUMMARY
«AUTOMATION AND CONTROL OF TECHNOLOGICAL PROCESSES
AND PRODUCTIONS»

The course is devoted to the basic problems of automation and modeling of
controlled technological processes (TP) using examples of preparation of natural gas
and industrial water. It reveals the basic properties and regularities of technological
processes and s based on the study of fundamental physical processes of
hydrodynamics, mass and heat transfer. Directions of development of control systems

associated with the use of mathematical models are discussed.



[EJIA 1 3AJJAYH TUCUUIIINHBI

1. IsyueHre OCHOBHBIX npoGeM aBTOMATU3ALMK W MOZSTIMPOBAHUA yIPaBIISEMBIX
TEXHOJIOTMYECKUX IPOIECCOB B Pa3IMIHBIX OTPACIISAX IPOMBIIITIEHHOCTH.

2. dopMupoBaHUEe YMEHHH CTPOUTEH MaTeMaTHUecKrie MOJIENU CHUCTeM YIpaBJICHHA
TT1, IpUMEHATH IPMHIKIIBI ¥ 3aKOHBI YIPABICHIA, HamnpaBJieHHbIE Ha MTOBBIIICHUE
>QPeKTUBHOCTH QYHKIMOHHPOBAHMS TeXHOJOTHYECKUX YCTPONCTB U anmnapaTos.

3. OcBOeHHEe NPAKTHIECKUX HABBIKOB, 3aKPCIUIAIOIINX TeopeTHYEeCKUe 3HaHMA, pas-
pabGOTKH KOMIIBIOTCPHBIX MoJesiel YIPaBISEMBIX TEXHONOIHIECKUX HMPOLECCOB,
peanu3aliy alropuTMOB yIIpaBlIeHUA Ha IPOrpaMMHPYEMbIX KOHTpOJLIEpaXx.

[lepedenb KOMIETEHLHH, B (hOPMHUPOBAHUH KOTOPBIX y4acTBYCT IUCLIATLIINHA,

IpuBeleH B MaTpUIe xommerenuuit, nputaraemoit k OOIL

HacTosmiasi IporpaMma CocTaBlieHa Ha OCHOBC «ITporpaMMBbl KaHIUIATCKIX

SK3aMEHOB 110 HCTOPHH U driocodur HaYKH, HHOCTPAHHOMY S3BIKY U CHELHAIbHBIM

JACTIMIUTHHAMY, YTBEPKICHHOM MPUKa3OM Muno6prayku Poccuu ot 8 okTsi0pst 2007

r. No 274 (3aperucTprpoBai MIHIOCTOM Poccuu 19 oxtsa6pst 2007 1., perucTpanioH-

meIid Ne 10363).



MECTO JUCIUILIMHBI B CTPYKTYPE OOII

JIMCUUIIMHA «ABTOMATH3alM M yIPaBJIeHHUs TEXHOJOIMYECKUMHU Iponecca-
ME ¥ NIPOM3BOACTBaME» OTHOCHTCs K BapuatuHoH yacti OOIL Jlucuumiuna n3y-
yaeTcs Ha OCHOBE paHee OCBOEHHOW IUCIMILIHHBI y4eOHOro MaHa:

1. «[Temaroruka BbICIIEr0 OOPA30BAHUSY;

2. «Mctopust 1 punocodus HAyKN»;

3. «CoBpeMeHHbIe METOMIBI M CPEJICTBA PAOOTHI CO 3HAHUAMID;

4, «KOMIIbIOTEpHbIE TEXHOJIOTHU B 00pa30BaHUU U IPEACTABICHUN 3HAHUIY;

5. «VIHOCTpaHHBIH SI3BIKY;

6. «CrcTeMbl YIIpaBIeHUs ¢ PaCIpeae/ICHHBIMU [TapaMeTpamMm»,
1 0GecIIeurBaeT MOArOTOBKY BBITYCKHOM HaydHOM KBaTM(HUKAIMOHHON pabOThl (muc-

CepTalyn).



COAEPKAHUE TUCIUITJINHBI
Beenenne (4 akagem. vaca=2 ay.u+2 cam.u.).
Coneprkanue, 1eib U 3HAYEHHE AUCLUILUITMHBL B MOJANOTOBKE acIlMpaHTOB, ee
CBSI3b C IPYTMMH IMCLUIUIMHAMH U MOATOTOBKOM KaHIMAATCKON auccepranuu. O6-

asi KJacCU(BUKaIUs pelaeMblX 3a/1au.

Tema 1. MATEMATHUYECKHWE MOJIEJIN VIIPABJISIEMBIX MACCO-
1 TEIVIOOBMEHHBIX TTPOLIECCOB KOMITJIEKCA TTOJII'OTOBKU
[TPUPOTHOI'O I'A3A (50 axagem. uaca=0 aya.u+50 cam.q.)
AHnanus npoueccoB B abcopGepe. MateMaTH4ecKkue MoOJENu a0CopOLMOHHOTO TIPO-
Lecca B peKUME MPOIOJILHOTO NepeMelnBanus has 1 ero oTcyTcTBus. J(uckperHo-
HCTIPEPBIBHASL ¥ Pa3HOCTHAs MaTeMaTHYECKHE MOJIETH aOCOpOIUOHHOrO Mpolecca.
KommnbioTeproe MoaenposaHue npoueccos abcopOuuu rasa.

AHanus npoueccoB necopOLrn. MateMaTHuecKre MOICH MACCO- M TeMI000MEHHbIX
[IPOLIECCOB B PEKTU(PUKALMOHHON KOJOHHE. MaTeMaTUdeckast MOJiellb TeI000MeH-
HOT'0 Iporecca BeIIapuBaHus. MaremaTndeckast MOIEINb TEMII00OMEHHOr0 TpoLecca
BO3/yIIIHOTO OXJIaXICHUSI.

3ajaun ynpapieHus Macco- M TEIIOOOMEHHBIMH TIPOLecCcaMu npu adbcopOIMOHHOIA
OCYIIKE NPUPOIHOro rasa. J{MHaAMHUYECKHe MaTeMaTHYECKUE MOJENH YIIpaBisieMbIX
NPOLECCoB abcopOUMU Ta3a, TerIOOOMEHHOIO MpOLecca BBITAPUBAHMS, TEMJI000-
MEHHOI'0 IIpOLEcCa BO3AYLIHOTO OXJAXJICHHUs, B3aMMOCBSI3aHHBIX MACCOOOMEHHBIX

MPOLECCOB KoMmILIeKea abcopOuus-aecopbuus. CHHTE3 MHOIOPEKUMHOTO PeryJisito-
pa.

Tema 2. MATEMATHYECKUE MOJIEJIN VITPABJISIEMbBIX TEXHOJIOTMYE-
CKUX ITPOLIECCOB BMOJIOT'MYECKOM OUMCTKU CTOYHBIX BO/I
(50 akanem. yaca=0 ay1.4+50 cam.u.)

bazoBsle Moneu 6roouncTk MOHO, ['epOepra, Xonneiina, Kenelina. Moaesau nut-

pudukanmu u nenurpudukaud. [onnas Monens Gronoruueckoit ounctkn ASMI.

Mozeinu 1ByX30HHOIO M TPEX30HHOTO PEAKTOPOB ¢ PELKIOM. Moien TPEX30HHOIO

OropeakTopa ¢ PeUUKIOM U MeMOPaHHBIM OJI0KOM.

Cunres JIOTHKO-AHHaAMUYECKOI'O peryljeitopa. Cp&BHHTCHbeIﬁ aHaJIM3 TIpOLIEeCCOB
OMOJIOrHYECKOM OYUCTKHU C pPa3JIMYHBIMU 3aKOHAMU YHpaBJICHHUSI. PCEUH/I?»&LIHSI 3aKOoHa

YUPABJIEHMs C UCIONB30BAHUEM TIPOrPAMMHUPYEMOr0 KOHTPOJLIEpa.
3akarouenne. COBpeMEHHOE COCTOSHUE U MEPCIIEKTHRBI PA3BHTHS ABTOMATH3ALIKH 1
ynpasienus (4 akageM. yaca=0 aym.u+4 cam.u.).
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YYEBHO-METOJINYECKOE OBECHEYEHUE JIUCUUILINHBI

Ilepeuens ocHoBHOI 1 JOMOMHITENL HOI y4ebnoii tureparypel,

HBOﬁXOI{I/lMOﬁ AJIST OCBOEHUS NUCHUINJIHHDI

K-Bo 2k3.
Hazganwne,
No Cemectp| B 6u6I.
Oubnnorpaduueckoe onucanme
(Ha kad.)
OcHoBHas nureparypa
ABTOMaTU3MPOBAHHOE YIIPABIICHHE TeXHOIOMMHYECKIMI
| [Fpoueccamu: Yueb. nocobue / H.C. 3otos, O.B. Hazapos, 2 3

b.B. Iletenun, B.B. Slkosnes; [Tox pen. SIkosnesa B.B. — J.-
M3n-Bo Jlenunrpan. yu-ta, 1988. — 244 .

Abpamkus C.E., Iymmu C.E. Monenuposanue ynpasise-

2 IMBIX ITPOLIECCOB abCopOIHOHHOM ocyIIKN NPUPOJHOTO rasa. 8 17
— CII6.: Usn-Bo CIT6IATY «JI9TU», 2015. - 160 c.
HoronuurensHas aureparypa

[ pynsesa E.K. Paspa6orka u wmccnemosanme MareMaTuye-
CKHX MOJIeJIel BOAOOYHCTHOIO KOMILIEKCA C MeMOpaHHBIM
0ropeakTopoM Kak oObexTa YIpaBIICHHsI: JUCCepTaLUs ..

| [kanz. TexH. Hayk: 05.13.06 /T pynsesa Enuzasera Kamanos- 8 1
Ha; [Mecro sammrer: C.-IletepG. roc. QJIEKTPOTEXH. YH-T
(JIDTH) wum. B, VaesHosa (Jlennna)]. — Cankr-

[leTepOypr, 2016. - 262 ¢
Rodi¢ A.D. (ed.) Automation & Control — Theory and Prac-

2 tice. — InTech, 2009. — 360 pp. . (1)
3 Kongoli F.(ed.) Automation. — InTeOp, 2012. - 558 pp. 8 (1)
Liptak B. Instrument Engineers' Handbook, Vol. 1: Process
4 Measurement and Analysis. — N.-Y.: CRC Press; 4 ed., 2003. 8 (1)
— 1920 pp.
Liptak B. Instrument Engineers' Handbook. Vol.2: Process ﬂ
5 Control and Optimization. — N.-Y.: CRC Press, 2006. — 2368 8 (1)
PP-
Liptak B.G., Eren H. Instrument Engineers' Handbook.
6 [Vol. 3. Process Software and Digital Networks. — N.-Y.: 8 (1)
CRC Press, 2011. — 1139 pp.
7 PKypHan « ABTOMAaTHKA U TelleMeXaHuKay 8 elibrary.ru
8 PKypuan «Control Engineering Poccusy» 8 elibrary.ru
9 PKypnan «MexaTponnka, aBTOMATH3aLMsl, YITPaBICHUE 8 elibrary.ru
|10 PKypHan «ABTromaruzanus B IIPOMBIIIEHHOCTH 8 elibrary.ru




[Cerrt

K-Bo 2K3.
Hazsanmne,
Ne Cemectp| B OuUOJI.
oubnnorpaduyeckoe ornucanue
(na xad.)
[lapxomenko IL.I1., AmGapuymsin A.A., Jlerosuu FO.C. Oc-
HOBHBIE pe3yJIbTaThl UCCIEJOBAHUN U pazpabOTKU TeXHUUe- p
11 |ckux cpencts u cucrtem apromaruzauuu // CrieunalibHBIN 8 ‘ 1)
BeIMTyCK ypHana «IIpoOaemsl yrpasienus» Ne3.1, 2009. —
C.36-55 .
3aB. OTJEJIOM YYEOHOH JINTEepaTyphI T.B. Kucesnesa
3aB. OTZEJIOM COUNATBHT/FKOHOMUYECKOMN JTUYSpaTypbl F %eﬂpnc
Lesorefp o (y Wﬁgﬂuf Egeete sy [/
, peyeHb pecypcoB Mlq)opmaunouu -TeAeKOMMYHHKAUFOHHOH ceTy
«HTepHeT, HCMOAB3YEMBIX PH OCBOCHUH JHCUHIIINHbI
No DIIEKTPOHHBIN ajipec

http://izobretatel.by/modelirovanie-texnologicheskix-processov-v-xode-
razrabotki-i-otladki-avtomaticheskix-sistem-upravleniya-texnologicheskimi-
processami/

http://matlab.ru/training/

http://matlab.exponenta.ru/

Moieupyrolue nporpaMMel Jijis He(PTSIHOW U ra30BOU MPOMBIIIIEHHOCTH. —
Pesxum nocrtyna: http://www.gibbsim.ru/reviews/ B

BOHpOCBI MOACIUPOBAHUA  TEXHOJIOTHUYCCKUX  IIPpOLECCOB U ITOAHACPIKKHU

: uHHOBalMK. — Pexxum nocryna: http://belisa.org.by/ru/izd/other/

6 KoMIploTepHOE MOJIETUPOBAHUE TEXHOJOTHYECKHUX TPOLEeccoB. — Pexum
nocryna: http://tstu-isman.tstu.ru/pdf/

- MudopmarmonHoe obecriedyeHHe TEXHOJOTHUECKHX IpomeccoB. — Pexum

noctyra: http://n-t.ru/sp/lesmi/

TeopeTrueckre OCHOBBI OpraHu3alui U (PYHKIHOHUPOBAHUS TEXHOJOTHYCCKUX
cucteM. — Pexxum nocrtyna: http://library.distudy.ru/books/

DU3UKO-TONOJOTHYECKOe MOJeIupoBaHue cTpyKTyp ajeMeHToB bMC. — Pexum
nocrymna: http://www.fos.ru/radio/

HopmaTuBHO-TeXHUYeCKMEe  TpeOOBaHUsl M COBpPEMEHHasl  peajiuzalilus
TpeHaXXKepoB  JJIsi O0eCreyueHMs] HaJIeKHOCTH  OIEPaTUBHOIO  IEpcoHala

10
DIIEKTPOIHEPTETUUECKUX YCTaHOBOK. — Pexum JOCTYyTIa:
http://www .testenergo.ru/

1 MojienupoBaHre — TEXHOJOIMUeCKUX  mpomeccoB. —  Pexum  pocryna:

http://wwwcdl.bmstu.ru/mt3/

llcriosnib30BaHUEe  amoCTepUOpPHOM  MH(OpMALMKM  [PU  MaTEMaTUYECKOM

12 momemupoBanuu. — Pexum poctyma: http://library.mephi.ru/data/scientific-
sessions/

13 MaTteMaTHdecKoe MOJIeTUPOBaHUE B BEK KOMIIBIOTEpOB. -— Pexum pocryna:
http://1gkb.kazan.ru/




Mupopmanmonnble TeXHONOrHH (ONEPALMOHHBIE CHCTEMBI, TPOrPaAMMHOE
obecrieyenre OOLIEro M CNENUANM3UPOBAHHOIO HA3HAYEHHs, a TaKKe MH(OpPMALHU-
OHHBIE CIIPABOYHBIC CHUCTEMBI) M MaTepHalbHO-TeXHHYECKas 0a3a, MCIIOJIb3yeMble
IIPU OCYIIECTBICHUH 00pa30BaTEILHOrO MPOLecca 110 AUCIHUIIIUHE, COOTBETCTBYIOT
TpeboBanusiM (elepalbHOro rocyapCTBEHHOIO 00pa3oBaTe/lbHOIO CTAHAAPTA BbIC-
ero oopazoBaHusl.

Onucanre HHPOPMALMOHHBIX TEXHOJOTUM ¥ MaTepUaIbHO-TEXHHUECKOH 6a3bl
npuseneHo B Y MK/ nuciuminael.

KonkperHbie GpopMbI U NpoLEeIypsl TEKYILEro KOHTPOJIs 3HAHUH U IIPOMEXY-
TOYHOM ATTECTALlMK, BKIIOYAs MepedeHb dK3aMeHalMOHHbIX Borpocos ([Ipunoxenne
1), a TaKKe METOMMYECKHE YKA3aHUs ISl 00YUAIOLIMXCsl 110 CAMOCTOATENLHOM pabo-
T€ TPU OCBOCHMH TUCHMIUIMH (coneprkaiuecst B OOIT) nosojsitest 1o ceenenus 00y-

HaroIMXCs Ha IMIEPBOM 3aHSIITHUH.
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JIMCT PETUCTPAIMA UBMEHEHUI

ata

N3meHnenue

[lara 3acenanus

YMK, No ripoT-Jia

ABTOp

Hau. MO
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[punoxenue 1

HEPEYEHb 5K3AMEHALIMOHHBIX BOITPOCOB

1. MatemaTnueckue Mojiesin MaccooOMeHa: UueasbHOTO BBITECHEHHUSI; OIHOMapaMeT-
prdeckoi 1updy3MOHHOM MOJIENN BBITECHEHMSI.

2.I'mppoauuamMudeckie pesxuMbl paboThl HACATOYHOTO abcopbepa.

3. Mozeis nepenoca TemioThl B IBUKYIIEHCS cpeje.

4. KoHuenryanbHas MOJelb MaccOTErIO0OMEeHHbIX IIPOLECCOB KOMIUIeKca «AO-
copbuusi-ZlecopOrus».

5.Mozens mMaccooGMeHHOro mpoliecca B abeopbepe B peskume OTCYTCTBHUSI ITPOJ10J1b-
HOTO repemMelBanus das.

6.Moziens MaccooOMeHHOro mporecca B abcoplepe B pexrMe [pOIoJILHOIO Tepe-
MeIluBaHus ¢as.

7. Mozeins MaccooOMeHHOro npoliecea B peKTU(GHKALMOHHON KOTOHIIe.

8. Mozernb TennoobMeHHOro npoiecca B peKTH(GUKALHOHHON KOJIOHHE.

9. MoJienb TernnooOMeHHOr0 polecca MoCHCTEMBI «Brmapupanue.

10. Mozens Teroo6MeHHOT0 poLecca MoACHCTEMbI «BosgyiiHoe oxnaxkjeHue.
1. MHOrope>xuMHOE ~ peryampoBaHHe IPOLECCOB  KOMIIEKCa «AbcopbIHs-
HecopOuusy.

12. Tunoskle cXeMbl peryMpoBaHus MPOLECCOB B abcopOepe.

I3. TurioBble cXeMbl peryIMpoBaHus MPOLECCOB B PeKTH(GUKALHOHHOH KOTOHHeE.

14. Crioco6r! perynmpoBaHust anmnapara BO3/yIIHOTO OXJIAKIEHHUS,

15. Tunogoli TexHONOrNYECKUi MpoLEece GHOTOrHIECKON OUUCTKH CTOUHDIX BOJI.

16. Cocras 1 0cOOEHHOCTH GHOXUMUYECKOTO TTPOIIECC OUNCTKH CTOUHBIX BOJL,

17. Mozenu ruipoiMHaMIUYEeCKUX TIOTOKOB.

I8. Kiaccuduranus u TeXHOIOTHYECKUE CTPYKTYPEI OropeaKTopos.

19. bazoBsle MOJeNTH OUOIOTUYECKOM OUUCTKH.

20. Monens 6uonorudeckoi ournctkn ASMI.

21. Mogpenu 1ByX30HHOIO H TPEX30HHOTO PEAKTOPOB C PELIHKIIOM.

22. Mopienb TpeX30HHOTO PeakTopa ¢ PELHUKIOM U MeMOPAHHBIM GJI0KOM.
12



23. YpaBieHHe pacxoaoM PeLUpKYISIIIMOHHOTO KOHTYpA.

24. YnpaieHue KOHIEHTpae KUCaopo/ia.

25. YnpaBieHue pacxoa0M UCXOAHOU BOJIBI.

26. YnpaBieHue pacxoJJ0OM BO3BPATHOIO TIOTOKA U3 MEMOPAHHOTr0 GJIOKA.
27. CuHTE3 JOTUKO-IHHAMUYECKOTI0 PeryJisiTopa.

28. Peanu3zanys 3aKOHa yIIpaBlIeHUs! B IPOrPaMMUPYEMOM KOHTPOJLIEPE.
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