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1. Tema: ABTOMaTHKa 1 aBTOMAaTHU3ALIN

2. Heab: pa3zpaboTka cHUCTeM aBTOMATU3aLMM POU3BOACTBEHHBIX
MPOLIECCOB HAa OCHOBE COBPEMEHHBIX TEXHHMUYECKHX CpPEJICTB KOHTPOJIS U
yHpaBieHUs

3. 3apanums: 108 OCBOCHMS TeMbl HEOOXOIMMO THpoBeCcTH pPaboTy ¢
JTUTEpaTypor M SIEKTPOHHBIMU 0a3aMu JTaHHBIX, MPU ITOM HEOOXOIUMO OOpaTUTh
BHUMAaHUE Ha CJEeAYIOLME BONPOCHL:
® UCIIOJIb30BaTh HanboJiee palMOHAIbHBIE METOAbl ABTOMATUYECKOTO KOHTPOJIA U
yIpaBJI€HUs TEXHOJOTUYECKUMH MPOIECCaAMU;
® [PUMEHATH COBPEMEHHBbIE KOHTPOJbHO-U3MEPUTENIbHbIE  MPUOOPHI IS
aBTOMAaTHUYECKOr0 KOHTPOJISI TEXHOJIOTHYECKUX MTapaMeTpPOB;
® [PUMEHATH COBPEMEHHYIO TEXHOJIOTHIO, a TakKK€ BbICOKOMPOU3BOJIUTEIBHOE
TEXHOJOTHYECKOE 000PYAOBaHHE MPU PeATU3aALUN TEXHOJIOTUYECKUX TPOLIECCOB;
® [IPEeAyCMOTPETh YIYYIIeHHE YCIOBUH TpyJa s pabouyux B COOTBETCTBUMU C
COBpPEMEHHBIMU TpeOoBaHusIMU 0XpaHbl Tpyaa u HOT;
e pa3paboTaTh HEOOXOAMMYIO TEXHUYECKYIO JIOKYMEHTAIMI0 JJIs peanu3aluu
CUCTEM aBTOMATHYE€CKOTO KOHTPOJIS.

4. ®opma BbInoJaHeHus: [Ipoexr.

[IOPAIOK BBITIOJHEHHA ITPOEKTA

[lepen HauwanoM paboOTBI HEOOXOIMMO YCTAaHOBUTH B3aUMOCBS3b BCEX
TEXHOJOTMYECKUX  MMapaMeTpoB, TMOJJIEKAIIUX  KOHTpoOJr. Jrta  pabora
BBINIOJIHSIETCSA TIOCJE€ TOJHOIO MW3YYEHHS TEXHOJOTMYECKOrO IPOIECCa, €ro
OCHOBHBIX 3aKOHOMEpPHOCTEW, MpU 3TOM YTOUHSETCA JOMYyCTUMBIM JHaNa3oH
KOHTpOJIUpyeMbIX BennuuH. [Ipoekt pazouBaercs Ha 3 sTana:
- pa3paboTKa OCHOBHBIX TEXHHYECKUX PEIICHUI C IEIbI0 OMPEACIICHUS CUCTEMBI
ABTOMAaTHYECKOT0 KOHTPOJISI TEXHOJIOTMYECKOT0 MpoLecca;
- BBIOOp CpEICTB aBTOMATHM3aIlMd M COCTABJICHHE (PYHKIIMOHAIBHONW CXEMBbI
aBTOMAaTHU3allNH;
- BH3yaJIM3aIus XUMHUKO-(PapMarieBTHYECKOTo mpolecca.

4.1 Pa3paboTka OCHOBHBIX TEXHUYECKUX PEIICHUM

Bxonnble mapaMeTpbl XapakTepU3YIOT MaTepHalbHBIE W JHEPreTUYECKHE
MOTOKHU (Pacxo/l ChIPhs, JABJICHUE U TEMIIEpaTypa IPEIOIEro napa u T.J.) Ha BXOJe
B anmnapar. PexxuMHble mapaMeTphl Ja0T MpeICTaBlIeHUE 00 YCIOBUAX MPOTEKAHUS
rpouecca B anmnapare.

B HEKOTOPHIX 00BEKTAaX 3HAYCHUS MTAPAMETPOB HEOJMHAKOBBI B PA3IMYHBIX
TOYKAaX OJHOTO W TOTO K€ ammapara (Hampumep, B PEKTU(DHUKAITMOHHONW KOJIOHHE
JABJICHUE: TEMIIepaTypa U COCTaB MPOAYKTAa M3MEHSIETCSI 1O BBICOTE KOJIOHHBI).
Takue mapameTpsl Ha3bIBAKOTCA PACIPENCTICHUSMM.
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BeiOparb U3 psaa KOHTPOJIMPYEMBIX NapaMmMeTpoB Mpoliecca Hauboiee
HEOOXOJMMbIE  TEXHOJOTMYECKHE MapamMeTpbl MOXKHO TOJBKO IPU XOPOLIEM
3HAHUM TEXHOJOTHYECKOro mpouecca. Ilpu »3TOM ompenenstor ueiaeBoe
Ha3HAa4YeHUE MIpolecca, B3aUMOCBA3b €r0 ¢ APYTMMH IMPOLECCAMH IPOU3BOJICTBA,
YTOUYHSIOT 3HaYeHusi Bcex mapaMerpoB. [Ipu BeIOOpE KOHTPOJIHUPYEMBIX BEIMYUH
HEOOXOJMMO PYKOBOJCTBOBAaTHCSI MPUHLMIOM: MHUHUMAIBHOE KOJIUYECTBO
napaMeTpoB AOJKHO aBaTh HAUOOJIBIIYIO HH(DOPMALKIO O TIpoLEcCe.

KoHnTponto mopnexar, mpexe BCcero, Te mnapameTpbl, (UKcalus TeKyIIHX
3HAUYEHUN KOTOpPBIX O0OJIer4aer IMycK, HalaJKy W TMpPaBUIbHOE BeACHHUE
TEXHOJIOTMYECKOT0 MpoLecca.

JUist  oCylIecTBIEHUS  ONEPaTUBHOTO  YIpaBICHHS  HEOOXOAMMO
KOHTPOJIUPOBATh Hanbosiee BaKHbIE BXOJAHBIE U BBIXOJIHBIE MapaMeTphl Ipoliecca
(KOJIMYECTBO MOMYUYEHHOTO0 KOHEYHOTO MPOIYyKTa, €ro TeMIIEpaTypy U JaBJICHUE).

4.2 BpIOOp KOHTPOIBHO-U3MEPUTENBHBIX TPUOOPOB

Texnuueckue CpCACTBA aBTOMATHUYCCKOI'O KOHTPOJIA BBI6I/IpaIOT U3 TUIIOBOH
alIaparypasl, BBIHyCKaCMOﬁ HpI/I60pOCTpOHTCJIBHOﬁ MMPOMBIIIJICHHOCTBIO B
COOTBETCTBHH C TEXHHYECKHUMH XapaKTEPUCTUKAMU U YCIOBUSIMH PaOOTHI.

O6ocHoBaHUE BbIOOpa KOHTPOJIbHO-U3MEPUTEIHHBIX npuOoOpoB
IIPOU3BOJIUTCA HA OCHOBE aHAJIM3A!
o XapaKTEepPUCTUK  TEXHOJOTMYECKUX  IMapaMeTpoB,  MOJJIEKAIIUX

aBTOMATHUYE€CKOMY KOHTPOJIIO (HOMHHAJIbHBbIE 3HAYEHUS, MPEebl JTOMYCTUMBIX
OTKJIOHEHUH, (PU3UKO-XUMHUUYECKHE CBOMCTBA);

o XapaKTepUCTUKa OKpY’KaIoIIel cpeabl (Temmeparypa, BIaKHOCTH,
B3PBIBO-TI0KAPOOTACHOCTb );

o METPOJIOTHYECKUE  XapaKTEPUCTUKH  CPEACTB  aBTOMATHU3AIMU
(TOYHOCTH, YyBCTBUTEIBHOCTD, HaJIE)KHOCTB);

o TpeOyemasi JTUCTAHIIMOHHOCTh KOHTPOJs H (GopMa OTOOpaKeHHS
uHpopmaIu (MECTHbIC MPUOOPHI WIIM PACTIONOKEHHBIE B IIIUTOBOM IOMEIICHUY;
MOKA3bIBAIOIIKE; CAMOTHINYIINE; OJJHOTOYCTHBIC; MHOTOTOYCUYHBIE).

B cxemax aBTOomMaTHM3anmuMu PEKOMEHAYETCS TMPUMEHATH OJHOTHUITHBIE
TEXHHYECKHE CpPE/CTBA aBTOMATU3allMHM, 4YTO JaéT TNPEUMYIIECTBA TIPH
KOMITOHOBKE MPUOOPOB Ha IIUTE, 00ECTIeUMBAET B3aMMO3aMEHSIEMOCTh, a TaKKe
yA00CTBO IKCIUTyaTalluy U HACTPOUKH MPUOOPOB.

4.3 Bwibop u obocHosanue napamempos KOHMPOJSA, CUSHAIUZAYUU U
3auumol

B 3aBucumoctH OT npeajlaracMoro ypoBHA aBTOMATHM3allMM Ha OCHOBC
aHaJin3a TCXHOJOTHYCCKOI'0O pCriaMCHTa IIPOU3BOJNTCA BBI60p mapamMcTpoOB
KOHTPOJIsI, CUTHAJIM3alluk W PETYIMPOBAHHA TCXHOJIOTHYCCKUX IIPOLCCCOB. HJ’IH



ONTUSTIK-QAZACSTAN =L SOUTH KAZAKHSTAN

MEDISINA MEDICAL

AKADEMIASY ACADEMY
«OHTYCTIK Ka3aKcTan MeaMUMHA aKaneMuacss AK %7 3 AD «HIHO-Ka3axcTaHCKAR MEAMUMHCKAS AKATNEMMSN
Kadenpa «TexHomorust (papMaIieBTHIeCKOro IPOU3BOICTBA 044-48/11

CPO no JUCIHHITIIIMHE «Cucrema yYOpaBJICHUS XUMUKO- TEXHOJIOTHUYCCKUMHU IIPOLICCCaMU»

Crp. 5u3 10

ATOTO 3amoHseTcs Tabauua ( IPUJIOKEHHUE ), TaHHbIE KOTOPOU SIBISIOTCS OCHOBOM
U1 pa3zpaboTKU (PYHKIMOHAIBHONM CXEMbI aBTOMATU3ALMK U TTO3TOMY 3aIOJIHEHUE
ee JIOJDKHO OBITh THIATENIbHO NpoAayMaHo.llapameTpbl 000CHOBBIBAIOTCSI HA OCHOBE
aHaJau3a TEXHOJIOTMYECKOro npouecca. KoHTponto mojyexar BCe Te€ MMapaMeTphl,
KOTOpble OO0EeCNeynBaloT IMOJIHOE IMPEACTABICHUE O NPOTEKaHWU Ipoliecca B
HOMUHAJIBHOM peKUMe. TakKuMU MmapaMeTpaMu SIBIIIIOTCSA TEMIIEpPaTypa, TaBICHUE,
pacxojl, ypOBEHb, KOHIEHTpalMs, NapameTpbl, XapakTepusyrouue (Qpu3nko-
XUMUYECKUE CBOMCTBA IOTOKOB.

CurHanusanuy TMoJJjieXaT BCE  MapaMeTpbl, MU3MEHEHHE KOTOPBIX MOTYT
MIPUBECTH K aBAPUH WIIA CEPhE3HOMY HAPYUIEHUIO TEXHOJIOTHYECKOTO pEKHUMa.

PerynupoBanuio mojyiexar T€ MapaMmeTpbl TEXHOJOTMYECKOIo IpoLEcca,
OTKJIOHEHUE KOTOPBIX OT 3aJaHHOTO 3HAYEHHs MOJXKET BbI3BaTh HAPYLICHUE
TEXHOJIOTMYECKOTO PEKUMA, UTO B CBOK OUEPEb BBI3bIBACT YXYAUICHUE KauyecTBa
BBIMTYCKaeMOM MPOJYKIUHU, JUO0 yMEHBIIEHHUE MPOU3BOAMTEILHOCTH arrapara,
100 MOBBINIEHHE Ce0ECTOMMOCTH BBIITyCKaeMON MPOTYKIIUH.

[Ipumep 3amonHeHust TaOMUIBI BBHIOOpAa W OOOCHOBAHMS IMAPAMETPOB
KOHTPOJISI, CATHAJIM3ALUU U 3alIUThI IOKa3aH Ha PUCYHKE 1.
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1 |Cymmwms |Temmepar 900 °C [+5% H |+ + + - - + -
HBIA ypa
Oapaban
Hasnenune | 300 +5% H |+ - - + - - -
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Pacxon 1000Mm |[+£7% H |- + - - - + _
arperata | */u

Pucynok 1. TabOnuua BbeIOOpa W OOOCHOBAaHMSI TMAapaMETPOB KOHTPOJIS,
CUTHAIN3ALNH U 3aIUTHI

4.4 Pazeepnymas cneyuuxkayusi Ha npumeHsemvle mexHuyeckKue cpeocmaea
asmomamuzayuu
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B 3akasHylo cnenM@uKanuioo BKIOYAKOTCS BCE NPUOOpPHI U CPENCTBA
KoHTpoJs. Crnenudukaius 3amnojHsAeTCd B COOTBETCTBUU C (DYHKIIMOHAJIBHOU
CXEMOHl  aBTOMAaTMYECKOIO  KOHTPOJSA  IMOCIHEAOBAaTENbHO IO  XOIy
TEXHOJOTUYECKOTO Mpolecca MapaMeTpUYecKUMU TpyNnaMu: BHayaue MpuOOopsb
JUISL U3MEPEHUs TEMIEpaTyphl, 3aTEM JIaBJICHUS, PACXO/Aa, YPOBHS, MPUOOPHI IS
KOHTPOJIsl (PU3UKO-XUMHUECKHUX MMapaMeTPOB U BCIIOMOraTesibHOe 000pyJ0BaHHUE.

Ecnu  3aka3piBaercs  1eNIbId  KOMIUIEKT  MPUOOPOB  (KOMILJIEKT
ra3oaHajan3aTopa), TO BECb 3TOT KOMIUIEKT MMEET TOJBKO OJIHY MO3MIHIO, B
COCTaB KOMIUJIEKTa MPUBOAUTCS B KojJoHke 2 u 3 cneuupuxanuu. He
MPUCBAUBAETCA TMO3UIMSI OTOOPHBIM YCTPOWCTBAM JTaTYMKOB JIaBJICHUS, U OHHU HE
3aka3biBalOTCs B crieuupukanuu. O0s3aTebHO  YKa3bIBAIOTCS TEXHUUYECKHE
XapaKTepUCTUKH MPUOOPOB, KOTOPbIE MOTYT OBITh Pa3jIMYHBIMU Y JAHHOTO BHJA
npuOOpOB, HANpUMEP, Npeaei U3MEPEHUs Yy JAaTUUKOB, IIKAJIbl Y MOKA3bIBAIOLIUX
npuOOpOB, MaTEpHUalbl 3AIUTHBIX YCTPOMCTB JAATUYMKOB, KJIACC TOYHOCTH M T. .
He Ttpebyercs yKa3blBaTh rabaputHbie pasMmepbl. [lpumep 3amosHeHHs
cnenuuKaIy NPYUBEJICH Ha PUCYHKE.

Tun, wmapxal Enqunnna | Kon | Kox | Llena |[Kon| Macca
ITozunusa | HaumenoBanue u TeXHUUYeCKasi0opyAoBanus | u3mepenus | 3a-1a (Odopy| Theic. [uuec|obopynoB
XapaKTepUCTHKA obOopysoBanust . 0603. e, -] Kon Wzrtn|noBan| T1. | T- |aHmi, Ko.
MaTepHaoB, 3aBOJ — H3TOTOBUTENb ([TOKYMEHTa M| .. s us, BO
1 UMIIOPTHOTO  oOopymoBaHHMsA — —Ne e
cTpaHa, pupma). OIPOCHOTO
imcTa
1 2 3 4 5 6 7 8 9 10
4a,40 TepmonpeobpaszoBaTesb c
YHU(QHUIUPOBAHHBIM BBIXOJHBIM
curHaizom. HCX 50M
3A0 11T Mertpas, Poccus, | TCMYVY- IIT. 5
r.YensOuHCK. 055
4B IToka3piBaroImuii ¥ perucTpUpPyOLUil
puodop.
HCX 50M, Bx.curnain 4-20 MmA .3A0 A543 jiigy
[I" Metpas, 1
Poccus, r.UenstOuHCK.

Pucynox 2. Cnemnudukamnuss Ha NpUMEHSIEMbIE TEXHUYECKHE CpPEIICTBA
aBTOMAaTHU3alUU

4.5Bv16000b1

B BBIBOZIax MO IPOEKTY J1aeTcsl 00Ias OIMEHKA CTEIIEHU PEIICHUS OCHOBHOM
33/1a9d  aBTOMATHYECKOTO KOHTPOJS, HCIOIB3YEMBIX TEXHHYECKUX CPEICTB.
[IpuBoguTCS CpaBHEHHE YpPOBHS NPEIIOKESHHOM CHCTEMBI aBTOMATHYECKOTO
KOHTPOJISI CYIIECTBYIOIICH HA JAHHBIX MPOU3BOACTBAX U B OTPACIIH.
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Crpyxkrypa CPC

CPC cocTouT u3 NOSICHUTEIBHOMN 3aMUCKUA U TpaUUecKux MaTepuasos.

B nosicauTebHOM 3anMCcKe TOKHBI OBITh OTPAXKEHBI CIEAYIONTUE MTyHKTHI:
AHHOTaIUS

HopwmatuBHbI€ CCBUIKM

Onpenenenus

O603Ha4YeHHsI U COKpAICHUS

Beenenue

I Onucanue TEXHOJOTMYECKOTO Mpoliecca

2 Br160p 1 000CHOBaHUE MapaMeTPOB KOHTPOJIS, CUTHATIU3AIMHI U 3aIIUThI
3 Bribop u 060CHOBaHUE TEXHUYECKUX CPEJICTB aBTOMATU3AIINU

4 Cnenudukaius Ha MPUMEHsIeMble TEXHUUECKHE CPEICTBAa aBTOMAaTHU3AIUU
BriBobl

Cnucok UCIoIb30BaHHOM JTUTEPATYPHI

[Tpunoxenue

4.6 BMS)%ZJZMSCZLJ[M)Z mexHojloecudecKkozco npoyecca

[Taker mpuxmagaeix nporpamm LabVIEW o6ecnieunBaeTr mporpamMmHyo
NOJAJIEPKKY aBTOMAaTU3UPOBAHHBIX CUCTEM JUIsl HayuyHbIX uccieaoBanuii (ACHI)
U aBTOMAaTH3WPOBAHHBIX CHUCTEM YIIPABJICHUS TEXHOJOTMYECKUX MPOLECCOB
(ACVYTII). IlepcoHabHBIN KOMITBIOTEP TPAIUIIMOHHONW KOMILJIEKTAIIUU JTOTIOJIHEH
MHOTO(GYHKIMOHATBHBIMH BCTPOCHHBIMU IUIATAMH BBOJIA/BBIBOJIa AHAJIOTOBOW U
mupoBoli MH(OpPMAIIMK JUISI CTAIIMOHAPHBIX W TOPTATUBHBIX KOMIIBIOTEPOB,
craupaptueix uHTepdericoB (VME, IEEE, RS), cereéi mnpOMBINUIEHHBIX
KOHTpoJuiepoB (BHemrHUX agantepos). Cpena LabVIEW mHorodyHkinonansHa u
o0ecreunBaeT:

e o00MeH wuHGpOpMaIMEl C BHEIIHUMU W3MEPHUTEIbHBIMHU, CIEASIIUMH,

YOPaBISIOMINMU YCTPOUCTBAMU;

e aHamu3 U 00pabOTKy MOJTyYEeHHON MHPOPMAIUY;
o cOOp, XpaHeHHE U nepeaady (B TOM YHUCIIE U MO CETsIM) HHPOPMAIIUU;
e TMOJCPKKY MAaTeMaTUYECKOTO JKCIepuMeHTa (paboTy C BUPTyadbHBIMU

UHCTPYMEHTAMH);

o o0ecnedeHne nmojab3oBareabckoro narepderica ACY u ACHU.

Coueranne nByx u Oosee ¢ynkuuit LabVIEW mo3Bonser co3maTh
b (PEeKTUBHYIO CHCTEMYy YIpPaBJICHHS, KOHTPOJs, Tepenadn JaHHbIX. OCHOBHas
ocooenHoctp LabVIEW ¢ Toukm 3peHuss momp3oBaTenst - rpadudeckas
WHTEPIPETANns S3bIKa MPOTPAMMHUPOBAHUS 3TON cucteMbl. ['padudeckuii I3bIK -
S3bIK  (DYHKIIMOHANBHBIX OJIOK-IHarpaMM - MO3BOJSIET 3HAYUTEIBHO YIPOCTUTH
co37aHue, HAITPUMED, MPOTPaMM YITPABJICHHS BHEITHUM OOBEKTOM WIIH 00pabOTKH
JAHHBIX, TIOJIYYEHHBIX OT BHEUIHEro ycTpoicTBa. Bmecte ¢ TeM B cpeae LabVIEW
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BO3MOXKHO HCIIONIb30BaHMe mporpaMM Ha Cu. BO3MOXHOCTH  CHCTEMBI

pacHIupsIIOTCS 3a CUYET JOIMOJHUTEIBHBIX OMOJIMOTEK MO padoTe ¢ 6a3zamMu JaHHBIX
(SQL, Toolkit), o6pabotke uzobpaxkenuit (Convert VI), PID-perynupoBanuto (PID
Control).

VYrpaBineHHe TEXHOJIOTMYECKUM TIPOIIECCOM - OJIHO U3 BO3MOXHBIX
npunoxxkennit LabVIEW. Jlnsg cTyneHTa ympaBieHHE MPOIECCOM CBOAMUTCS K
paboTe C JUIIEBON MaHEIbI0 BUPTYAIBHOM YCTAaHOBKM Ha JKpaHE MOHHUTOpA, C
MOMOIIBI0O KOTOPOW OH CMOXXET HaOJII0JaTh 32 HEOOXOJAUMBIMHU IMapaMeTpamMu U

YHPABIKCT HIPOTPAMMHO-ANTIAPATHBIM KOMITJICKCOM.

5. Kpurepun BoinosiHeHusi CPO (TpeGoBaHusi K BHINOJHEHUIO 32 JaHUSA):

Ne Kpartkoe conep:xanue ®opma I'pa¢puk Konn
Tema* BBINOJIEHUS KOHTPOJIsI (C | YecTB
eMa /oneHnBaHUS yKa3zaHHeM 0
CPOKOB) 4acoB
1 2 3 4
1 ITo BBIOpaHHOH Teme | pa3paboTka CHUCTEM aBTOMAaTHU3alU Jloxman 1 Henena 6
AHHOTAITUS MIPOU3BOJICTBEHHBIX mnpormeccoB  Ha | obvemom 1 ctp.
OCHOBE  COBPEMEHHBIX  TEXHHYECKUX
CPEICTB KOHTPOJISI M YIPaBICHUS
2 ITo BBIOpaHHOH TeMme | pa3padoTKa  CHCTEM  aBTOMATH3allUU Joxman 1 Hemenst 5
HOpMaTHUBHBIC IIPOU3BOJICTBEHHBIX mporeccoB  Ha | oobeMom 1 cTp
CCBUTKH OCHOBE  COBPEMEHHBIX  TEXHHYECKHX
CPEICTB KOHTPOJISI M YIPaBICHUS
3 [To BBIOpaHHOH TeMme | pa3padoTKa  CHCTEM  aBTOMATHU3alUU Joxman 2 Henmens 5
OTIPEIICIICHIS TIPOU3BOJICTBEHHBIX mporeccoB  Ha | oObemoM 1-2
OCHOBE  COBPEMEHHBIX  TEXHHYECKHUX CTp
CPEICTB KOHTPOJISI M YIPaBICHUS
4 ITo BeIOpaHHOM TeMme | pa3paboTKa  CHCTEM  aBTOMATH3aIlUH Hoxman 2 Henmens 5
0003HaYCHUS W | IPOU3BOJACTBEHHBIX mporeccoB  Ha | o0bemoM 1-2
COKpAIIeHHUs OCHOBE  COBPEMEHHBIX  TEXHHYECKHUX CTp
CPEICTB KOHTPOJISI M YIPaBICHUS
5 ITo BeIOpaHHOM Teme | pa3paboTKa  CHCTEM  aBTOMATH3aIluH Cxema 3 Hemenst 5
aHallM3 CTPYKTYPHOH | MPOHU3BOJCTBEHHBIX MPOIIECCOB  Ha
CXEMBI OCHOBE  COBPEMEHHBIX  TEXHHYECKUX
CPEICTB KOHTPOJISI M YIPABICHHS
6 [lo BeIOpaHHO# Teme | pazpaboTKa  CHCTEM  aBTOMAaTH3aIllUU Cxema 4 Henmens 5
aHanm3 IIPOU3BOJICTBEHHBIX MPOIIECCOB  Ha
(hyHKIIMOHATBHON OCHOBE  COBPEMEHHBIX  TEXHHYECKUX
CXEMBI CPEICTB KOHTPOJISI M YIPaBICHUS
7 [To BeIOpaHHO# Teme | pazpaboTka  cHCTEM aBTOMAaTHU3aAlIUHA Jloxman 5 "Henensa 6
OTHCaHue IIPOU3BOJICTBEHHBIX mporeccoB  Ha | oObemoM 3-5
TEXHOJIOTHYECKOTO OCHOBE  COBPEMEHHBIX  TEXHHUYECKUX CTp
rporecca CPEICTB KOHTPOJISI M YIPaBICHUS
8 [To BeIOpaHHO# Teme | pazpaboTka  cHCTEM aBTOMAaTHU3AlIUHA Jloxman 6 Henmensa 6
BBIOOpP TapaMETPOB | MPOU3BOACTBEHHBIX mporeccoB  Ha | o0bemoM 2-3
KOHTPOJIA, OCHOBE  COBPEMEHHBIX  TEXHHUYECKUX CTp
CUTHAJTH3AIIH U | CPEACTB KOHTPOJIS U yTIPaBJICHUS
3aIUTHI




OMTUSTIK-QAZAOSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTIK KasakcTad MeauuMHa aKanemuachis AR AQ «HOmHO-HasaxcTaHCHAR MEOMUMHCKAR aKANSeMWAH
Kadenpa «TexHomorus hapMarneBTUIECKOTro POH3BOICTBAY 044-48/11
CPO no JUCLIUITIIMHE «Cuctema yYOpaBJICHUS XUMUKO- TEXHOJIOTHUYCCKUMHU IIPOLICCCaMU» C1p. 913 10
9 PyOexubIii TecrnpoBanme | 7 Henens 5
KOHTPOJIb
10 | [lo BeIOpaHHOI1 TeMe | pa3paboTKa  CHUCTEM  aBTOMATH3AIMH Hoxnan 8 Henmenst 6
BBIOOpD TEXHHUYECKHX | MPOU3BOACTBEHHBIX npomeccoB  Ha | 00beMoM 2-3
CpeACTB OCHOBE  COBPEMEHHBIX  TEXHHUYECKUX CTp
ABTOMATHU3AIIUU CPEICTB KOHTPOJISI M YIIPABJICHHUS
11 | Ilo BeIOpaHHO¥ Teme | pa3pabOTKa  CHUCTEM aBTOMAaTHU3aIL[IU Jokman 9 Henensa 6
000CHOBaHUE MIPOU3BOACTBCHHBIX mporeccoB  Ha | oObemoM 3-4
TEXHUUYECKUX OCHOBE  COBPEMEHHBIX  TEXHHUYECKUX CTp
Cpe/CTB CPEICTB KOHTPOJIS M yIIPaBICHUS
ABTOMATHU3AIUU
12 | Ilo BeIOpaHHOM Teme | pa3paboTka  CHUCTEM aBTOMAaTHU3AIHHA Joxman 10 Henensa 5
crenuduKanys  Ha | MPOU3BOJICTBEHHBIX MPOIIECCOB  HA oosemom 3-4
MIPUMEHSIEMBbIC OCHOBE  COBPEMEHHBIX  TEXHHUYECKUX CTp
TEXHUYECKUE CPEICTB KOHTPOJIS M yIIPaBICHUS
cpencTBa
ABTOMAaTHU3aIMU
13 | Ilo BeiOpaHHOM Teme | pa3pabOTKa  CHUCTEM aBTOMAaTHU3AI[IHA Joxman 11 Henensa 5
BBIBOJIBI MIPOU3BOJICTBEHHBIX MPOIIECCOB  HA o0beMoMm 1-2
OCHOBE  COBPEMEHHBIX  TEXHHYECKUX CTp
CPEICTB KOHTPOJISI M YIPABJICHHUS
14 | Ilo BeiOpaHHOM Teme | pa3pabOTKa  CHCTEM aBTOMAaTHU3AI[HNA Joxman 11 menensa 6
3aloJHeHNE TaOJHUIL | POU3BOICTBEHHBIX nporeccoB  Ha | oObeMom 1-2
MPHIOKECHUS OCHOBE  COBPEMEHHBIX  TEXHHUYECKHX CTp
CPEJICTB KOHTPOJISL M YIIPABJICHHS
15 | Ilo BeIOpaHHOM TeMe IIpuHIATIBI TOCTPOCHUS BUPTYITBHBIX PazpaboTtka 15 venens 6
MOCTPOCHUE pHOOPOB CPEJICTB ABTOMATH3AIIHH porpaMm
BUPTYaIIbHBIX
pruOOpoB
16 | Ilo BeIOpaHHOM TeMe [Ipuemnble 1 IepegaronIne yCTpoiicTBa PazpaboTtka 12 menmens 5
BBO/JI/BBIBOJ] IUTst T POoBOI MHGOPMAITHH porpamMmm
g poBoit
HH(pOpMAITHH
17 | Ilo BEIOpaHHOI TeMe YerpoiicTBa BEIBOJA HHPOPMAITAN PaszpaboTtka 13 menmemns 5
rpapuUeCcKuii BHIBOJ porpaMm
HHpOpMAITHN
18 | Ilo BeOpanHO# TeMe | AHaIN3 TEXHOIOTHYECKOTO IpoIlecca Ha PazpaboTka 14 nenens 5
BH3yalTU3aIHs KOMIIbIOTEPE porpaMm
TEXHOJIOTHYECKOTO
mporiecca
19 | PyGexubrii TectupoBanme | 15 Hemens 5
KOHTPOJIb
Bcero: 102
IMoaroroBKa K MPOMEKYTOYHO# aTTecTAUH 18
Hroro: 120

[Ipumeuanue: *Tembl BHIOMparOTCS 00YYAIOIIMMUCS CAMOCTOSITENBHO U3 001acTH (hapMaleBTHIECKOM

MIPOMBIIUICHHOCTH COIJIACOBAB C MPCOAABATCIICM

6. Cpoku cnaum:
IMosicuutenbHas 3anucka — 10 Hegens.




ONTUSTIK-QAZACSTAN =L SOUTH KAZAKHSTAN

MEDISINA MEDICAL

AKADEMIASY ACADEMY
“OHTYCTIK KA3aKeTaH MeaMUMHA aKanemuaceis AK X7 3 AD «HOmHO-Ha3axCTAHCKAR MEAMUMHCKAN aKANeMUAH
Kadenpa «TexHonorust (hapMarieBTUYECKOro MPOU3BOICTBAY 044-48/11

Crp. 10 u3 10

CPO no JUCIHHITIIIMHE «Cucrema yYOpaBJICHUS XUMUKO- TEXHOJIOTHUYCCKUMHU IIPOLICCCaMU»

I'paduueckas yactb — 13 Henens.
IIporpamma — 14 Henens.
3amura — 15 Hepensd

/. Pexomenayemasi Jiutepartypa:

OCHOBHAs:

OCHOBHAA:

1 Apsicranbae K.E., )KymabekoBa A.b., YmapoB A.A. Cucremsl ynpaBieHUs
XUMUKO-(papmMaleTUIIECKUMHU Tnpolieccamu. - AnMartsl : OBepo, 2020. - 128 c.

2 Seitmagzimova, G. M. General chemical technology: textbook / G. M.
Seitmagzimova. - Almaty : Association of hiigher educationalinstitutions of
Kazakhstan, 2016. - 292 p.

JlonoJHUTEIbHAS
3 Kakuposa, H. K. O6mas xumuueckas texnonorus: yue6. mocoobue / H. K.
Kakupona. - ; Pek. Yue6.-metonuu. Coserom yH-Ta umMm. C. JI. Achenausposa. -

Anmarsl : OBepo, 2013. - 119 c.

4 BacunwkoB 0.B., BacunbkoBa H.H. KomnbioTepHble T€XHOJIOTHU BBIYMCICHUN
MaTeMaTH4YeCKOM MOJeIUpoBaHuu: YueObHoe mocobue. - M: @DunaHch u
cratuctuka, 2002 265c¢: ui.

5 Tonorxkuii JI.M. ABTOMaTH3aIMs XUMUYECKUX MPOon3BOACTB. M.: 1982.

6 CrpaBounsie MaTepuaibl pupmsl METPAH (Poccust), 2020r.

7 CnpaBounbie Matepuainsl pupmer HONEYWELL (CIHA), 2020 r.

8 CnpaBounsie Matepuaibl pupmbel KOMBUT (LlBerus) 2020 T,

9 Cnpasounsie matepuaisl pupmbl FISHER-ROSEMOUT (I'epmanust),2020 .

8. KoHTpoJIb (BONIPOCHI, TECThI, 321a4H H TIP.)

1. Cnoco6 svibopa napamempos KOHMPOJi, CUSHATUZAYUU U 3AUJUMbL

2. [Ipunyun pabomuvl mexnuyeckux cpedcms agmomamusayuu, viopartvix 8 CPC
3. 3awuma npoexma u npezenmayusi CMOOEIUPOBAHHOZO MEXHOLOSUUECKO2O0
npoyecca
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