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1. Tema: ABTOMaTHKA U aBTOMaTH3aIIHs

2. Heab: pa3paboTka CHCTEM aBTOMAaTH3AIlMU IMPOU3BOJICTBEHHBIX
MIPOIIECCOB HA OCHOBE COBPEMEHHBIX TEXHUYECKUX CPEACTB KOHTPOJS U
YIPaBJICHUS

3. 3apanusi: A9 OCBOGHHMS TEeMbl HEOOXOAMMO TIPOBECTH paboTy ¢
JUTEPATYPOU U IEKTPOHHBIMU 0a3aMH JaHHBIX, IPU 3TOM HEOOXOJUMO 0OpaTUTh
BHHMAaHNE HA CIEAYIOIIHNE BOIPOCHL:
® UCIIOJIb30BaTh HauboJiee palMoOHAIbHBIE METOIbl ABTOMATUYECKOTO KOHTPOJISI U
YIPaBJIEHUs TEXHOJOTHYECKUMH IPOLIECCAMM;
® IIPUMEHATH COBPEMEHHBIE KOHTPOJBHO-U3MEPUTENbHBIE  TPUOOPHI I
aBTOMATHYECKOTO KOHTPOJISI TEXHOJIOTUYECKUX MapaAMETPOB;
® IIPUMEHATH COBPEMEHHYIO TEXHOJIOTMIO, a TAKK€ BBICOKONPOU3BOJIUTEIBHOE
TEXHOJIOTMUECKOe 000pyI0BaHHUE MPHU peaTn3alii TEXHOJIOTHYECKUX MIPOLECCOB;
® NPEIyCMOTPETh YJIyULICHHE YCIOBUM TpyAa Juisl pabO4YuX B COOTBETCTBUHU C
COBpPEMEHHBIMH TpeOoBaHUAMU oxpaHbl Tpyaa u HOT;
e pa3paboTaTh HEOOXOAUMYI) TEXHUYECKYIO JTOKYMEHTALHUIO I peaju3aluu
CHUCTEM aBTOMATHYECKOTO KOHTPOJIS.

4. ®opma BbInosHeHus: [TpoexT.

[TOPAI0K BBIIIOJTHEHHA ITPOEKTA

[lepen HauazoM pabOTBl HEOOXOAMMO YCTaHOBHUTH B3aMMOCBS3b BCEX
TEXHOJIOTMYECKUX  MapaMeTpoB, MOAJEXKAIIUX KOHTpodw. OJrta  paborta
BBIIIOJIHAETCS. IIOCJIE TIOJIHOTO M3YYEHMsI TEXHOJIOTMYECKOro Ipolecca, €ro
OCHOBHBIX 3aKOHOMEPHOCTEW, MpPU 3TOM YTOYHSETCA JOMYCTHUMBIM JUana3oH
KOHTPOJIMPYEMbIX BennuuH. [TpoekT pa3ouBaercs Ha 3 srana:
- pa3paboTKa OCHOBHBIX TEXHUUYECKUX PEIICHUH C LIENbI0 ONPEIETICHUS CUCTEMbI
aBTOMATHYECKOT0 KOHTPOJISI TEXHOJIOTHYECKOTO MPOLIECCa;
- BBIOOp CpEACTB aBTOMAaTH3allMd U COCTaBiIeHUE (YHKUHUOHAIBHOU CXEMBI
aBTOMAaTHU3allUY;
- BH3YaJM3alus XUMHUKO-(hapMaleBTHUECKOTo Mpoliecca.

4.1 Pa3paOoTka OCHOBHBIX TEXHUYECKUX PEIICHUM

BxongHbple mapameTpsl XapakTepHU3yKOT MaTE€pUANIbHbIE U JHEPreTHYECKHE
MOTOKH (pacxo[l ChIpbs, JAaBJIECHUE U TEMIIEPATypa IPEIOLLIEro Mapa u T.11.) Ha BXOJE
B anmapar. PexxuMHble mapaMeTphl Aat0T NPEeACTaBIeHUE 00 YCIOBUIX MPOTEKAHUS
IIpoIIECCa B anmapare.

B HekoTophIX 00BEKTaX 3HAYEHUS MapaMEeTPOB HEOJUHAKOBBI B Pa3IMUHBIX
TOYKAaX OJHOTO U TOTO € ammnapara (Hampumep, B PeKTU(PUKAIMOHHON KOJOHHE
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JABJICHUE: TEMIIepaTypa U COCTaB MPOAYKTa MU3MEHSETCS IO BBICOTE KOJIOHHBI).
Takne nmapaMeTpsl Ha3bIBAKOTCS PACIPEACICHUIMU.

BreiOpaTe 13 pslla KOHTPOJUPYEMBIX MApaMeTpoB Iporecca Haubosee
HEOOXOJUMBbIE  TEXHOJIOTMYECKUE IApaMETPbl MOKHO TOJIBKO IIPU XOpOILEM
3HaHWU TEXHOJIOIMYecKoro Impouecca. Ilpu 3TomM ompenensior 1eneBoe
Ha3Ha4YeHHE IpOoLEecca, B3aUMOCBA3b €ro C IPYTMMH IpOLEccaMH MPOU3BOJICTBA,
YTOUHSIOT 3Hau€HUsl BceX mapaMeTpoB. [Ipu BbIOOpE KOHTPOIMPYEMBIX BEJIUUYHMH
HEOOXOJMMO PYKOBOJCTBOBATbCS MPUHIUIOM: MHUHUMAJIBHOE KOJMYECTBO
napaMeTpoB JOJDKHO AaBaTh HAWOOJBIIYIO0 HH(OPMALIHIO O IPOIIECCE.

KoHTposo mojyexar, mpexJe BCero, Te mapaMerpbl, (pUKcanus TEKyLIUX
3HAYEHUH KOTOpPBIX O0OJIeTYaeT MyCK, HalaJKy W TPaBWIbHOE BEJCHUE
TEXHOJIOIMYECKOI0 Ipolecca.

JUiss ~ OCyHIECTBIEHHUSI  ONEpPaTUBHOTO  YOpPaBJICHUS  HEOOXOAMMO
KOHTPOJIMPOBaTh HanOoJiee Ba)KHBIE BXOJIHBIE U BBIXOJHBIE MapaMeTphl Mpouecca
(KOJIM4ECTBO MOJYYEHHOTO KOHEYHOIO IPOAYKTA, €r0 TEMIIEPATYPy U IABJICHHUE).

4.2 BbIOOp KOHTPOIBHO-U3MEPUTENBHBIX TPUOOPOB

TexHuueckue cpeacTtBa aBTOMATHUYCCKOI'O KOHTPOJIA BBI6I/IpaIOT W3 TUIIOBOU
anmaparypbl, BBITyCKaeMOW MPHUOOPOCTPOUTENILHON IMPOMBINIJICHHOCTHIO B
COOTBCTCTBHH C TCXHUYCCKUMU XaPAKTCPUCTUKAMH U YCIIOBUSAMU pa6OTI>I.

O6ocHoBaHMe BBIOOpA KOHTPOJIbHO-U3MEPUTEIIBHBIX puoOpoB
MIPOU3BOJAUTCS HA OCHOBE aHAJIM3a:
o XapaKTEPUCTHK  TEXHOJIOTMUECKUX  MapaMeTpoB,  MOJICHKAIINX

aBTOMATHYECKOMY KOHTPOJIO (HOMHUHAJIbHBIE 3HAYEHUS, MPEAEbl JOMYCTUMBIX
OTKJIOHEHUH, (PU3UKO-XUMHUYECKUE CBOICTBA);

o XapaKTepUCTUKA OKpYKawoleh cpenbl (TeMreparypa, BIIaKHOCTD,
B3PBIBO-TI0KapOONACHOCTB);

o METPOJIOTUYECKUE  XAPAKTEPUCTUKU  CPEACTB  aBTOMAaTHU3AIUU
(TOYHOCTb, YyBCTBUTEIIBHOCTh, HAJIE)KHOCTH);

o TpeObyeMass JTUCTAHIIMOHHOCTh KOHTpOJiE U ¢dopMa OTOOpaKeHUS
uHpopMaruu (MecTHbIE MPUOOPHI UM PACIIONIOKEHHBIE B IIIUTOBOM MOMEIICHUU;
MOKA3bIBAIOIIINE; CAMOIIUIIYIIIUE; OJHOTOUECYHBIE; MHOTOTOUYEYHBIE).

B cxemax aBTOMarW3alnMM PEKOMEHIYETCS MPUMEHSATh OJIHOTUITHBIC
TEXHUYECKHE CpEeJCTBa aBTOMATH3allMK, 4YTO Ja€T MpeuMyllecTBa MpuU
KOMITOHOBKE MPUOOPOB Ha IIUTE, 00ECIEUNBAECT B3aUMO3aMEHSEMOCTh, a4 TaKKe
yI0OCTBO IKCILTyaTallid U HACTPOUKHU TTPHUOOPOB.

4.3 Bwibop u obocHosanue napamempos KOHMPOJs, CUSHATU3AYUU U
3auumeol



OMNTUSTIK-CAZADSTAN == SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYETIK KasakeTaH MeiMUMHa aKafemMuscsis AK ey AD «HOWHO-KasaxcTaHCKaR MEAMUMHCKAR aKaaeMMas

Kadenpa «Texnonorus GpapManeBTUYECKOTO TPOU3BOICTBAY 044-48/11

CPO no guctmiuinHe «CHCTEMa yIpaBIeHUS] XUMUKO- TEXHOJIOTHIECKIMH TIPOIIECCAMM)

Crp.5u3 10

B 3aBucumocTH OT mpemaraeMoro ypoBHS aBTOMAaTH3allMK Ha OCHOBE
aHaNMM3a TEXHOJOTHYECKOTO perjaMeHTa TMPOU3BOJUTCS BHIOOP TMapaMeTpoB
KOHTPOJISl, CUTHAJIM3AIMK U PETYJIUPOBAHUS TEXHOJIOTHYECKUX IMporeccoB. [l
ATOTO 3aIoJIHsIeTCs Tabiuua ( IPUIOKEHHUE ), TaHHBIE KOTOPOU SBISIOTCSI OCHOBOM
JUTst pa3paboTku GyHKIMOHAIBLHOM CXeMbl aBTOMATU3AIMU U TOATOMY 3aIl0JIHEHUE
ee JOJKHO OBITh TIIATENbHO MpoayMaHo.llapameTpsl 000CHOBBIBAIOTCS HA OCHOBE
aHaJIM3a TEXHOJIOTMYecKoro mnpoiecca. KoHTpolto moasiexkar Bce T€ mapameTphl,
KOTOpbIE OOECMEeUYMBAIOT TMOJHOE MPEACTABICHHE O MPOTEKAHHM IMpoIlecca B
HOMHUHAJIBHOM pexxuMe. TakuMu mapaMmeTpaMu sIBJISIOTCS TEMIIepaTypa, JaBlieHuE,
pacxojl, ypOBEHb, KOHIICHTpAIlWs, I1apaMEeTPhl, XapaKTepHU3yroIue Q(U3HKO-
XAMHUYECKUE CBOMCTBA MTOTOKOB.

CurHanusanud TOJJICKAT BCE TapaMmeTpbl, W3MEHEHHE KOTOPBIX MOTYT
MIPUBECTH K aBapUHU WM CEPbE3HOMY HAPYIICHUIO TEXHOJIOTHIECKOTO PEeKUMA.

PerynmupoBanuto momyiekaT Te IMapaMeTphl TEXHOJOTHYECKOTO IIpoIiecca,
OTKJIOHGHHWE KOTOPBIX OT 3aJaHHOTO 3HAYCHHS MOXKET BBI3BATh HAPYIICHHE
TEXHOJIOTUYECKOT0 PEKHUMa, YTO B CBOIO OU€pE/b BBI3BIBACT YXY/IICHUE KauecTBa
BBIITYCKAEMOM MPOJYKIUU, JTUOO YMEHBIIEHHUE MPOU3BOJUTEIBHOCTH allapara,
7100 MOBBINICHHE C€0ECTOMMOCTH BBIITYCKaeMOW MTPOTYKIIUH.

[Ipumep 3amonHeHuss TaOMUIBI BBHIOOpa W OOOCHOBAaHUS TAPaAMETPOB
KOHTPOJIsI, CHTHAJIM3AIMH 1 3aIUTHI TOKa3aH HA PUCYHKE 1.
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Pucynox 1. Tabnuma BbrIOOpa W OOOCHOBaHHUS MapaMETPOB KOHTPOJIS,
CUTHAJIM3AIIMH U 3a1IUThI
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4.4 Paszeepnymas cneyughuxayus Ha npumensiemvle mexHuieckue cpeocmasd
agmomamuzayuu

B 3akasHyro coenu@ukanuio BKIIOYAKOTCS BCE NPUOOpPBI M CPEICTBA
KoHTpousisd. Crnenudukanus 3amnojHsIeTcss B COOTBETCTBUM € (PYHKIIMOHAIbHOMN
HIOCJIEI0BATEBHO
TE€XHOJIOIMUYECKOIo Ipoliecca MapaMeTpUYeCKUMU TpylIaMu: BHayajie NpuOopsbl
JUIsL UI3MEPEHMSI TEMIIEPATyphl, 3aTEM JaBJICHUs, pacxoa, YPOBHs, IpUOOpPHI IS
KOHTPOJISI (PU3UKO-XUMUYECKUX [TAPAMETPOB U BCIIOMOTaTENIbHOE 000pYI0BaHHE.
prudOpOB

CXEMOU

Ecmn
razoaHajnzaropa), TO
COCTaB KOMIUIEKTa TIPUBOJIWUTCSA B KOJOHKE 2 ® 3 crnenuduKammy.

ABTOMATHUYCCKOI'O

3aKa3bIBaCTCA

KOHTPOJIA

L EJBIN

KOMIIJICKT
BCCb OTOT KOMINUICKT HMMCCT TOJIbKO OJHY IIO3UIHIO, B

110

X011y

(KOMILIEKT

He

IMPHUCBAUBACTCA ITO3HULIUA OT60pHBIM yCTpOﬁCTBaM JaTYUKOB JAaBJICHHUA, U OHU HC

3aKa3bIBAIOTCS B CHEUU(PUKALUU.

He tpebyercs

OO0s13aTenbHO  YKa3bIBAIOTCS TEXHUUYECKHE
XapaKTEPUCTUKU NMPUOOPOB, KOTOPHIE MOTYT OBITh Pa3jIM4YHbBIMU Y JTAHHOIO BHJA
npuOOpOB, HAPUMED, MPEIE] U3MEPEHUS y JTaTYMKOB, IIKaAJIbl Y MOKa3bIBAIOIINX
npuOOpOB, MaTEepHUalbl 3aUIUTHBIX YCTPOWCTB AATYMKOB, KJIACC TOYHOCTH U T. [I.

cnenupuKaIuy IpUBEJICH Ha PUCYHKE.

yKa3bplBaTh Ta0apUTHBIC pa3MephI.

[Ipumep 3amonHeHHs

Poccus, r.UensOuHCK.

Tun, wmapka Equnuua | Kox | Kog | Hena |Kon| Macca
[Mozunust | Hanmenosaunwue " TeXHUYECKas00pynoBaHus | u3Mepenus | 3a-1a (O6opy| Tric. [maec|obopyaoB
XapaKTepUCTHKa obopynoBaHus  H|. O603.HHeHaHMe Kon Wsrtn|goBan| TT. | T- |anus, Ko.
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YHHDUIIUPOBAHHBIM BBIXOJTHBIM
curdaiom. HCX 50M
3A0 mnr Mertpas, Poccus, | TCMYVY- IT. 5
r.UensOHUHCK. 055
4B IToka3pIBaroLNi U PErHCTPUPYIOIIHI
npudop.
HCX 50M, Bx.curnan 4-20 mA .3A0 A543 LT
II" Metpas, 1

Pucynox 2. Cnenudukanuss Ha NpUMEHsSIEMble TEXHUUYECKHE CpelCcTBa
aBTOMATH3aLINU

4 5Bvb16000b1
B BBIBOZaX 1O TIPOEKTY JaeTcsl 00Iast OICHKA CTETICHH PEIICHHS OCHOBHOM

3ala4i  aBTOMATHYCCKOTO KOHTPOJIA,

HCITIOJIB3YEMbIX TCXHHYCCKUX CPCACTB.
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[IpuBoaMTCS CpaBHEHHE YPOBHS NPEMIOKEHHONM CHCTEMBI AaBTOMAaTHYECKOTO
KOHTPOJISl CYIIECTBYIOLIEH HA TAaHHBIX IPOU3BOJICTBAX U B OTPACIIU.

Crpykrypa CPC

CPC cocTouT 13 MOSACHUTENHHOM 3aMKUCKU U rpadMueCKUX MaTEPHAIIOB.

B nosicHutensHOM 3anucKe H0KHBI OBITh OTPAaXKEHBI CIIETYIONINE TYHKTHI:
AHHOTAIMA

HopmaTuBHBIE CCHUIKU

Onpenenenus

O003HaYeHMS ¥ COKpPAILEHUS

BBenenue

I Onncanne TEXHOJIOTMYECKOr0 MpoIecca

2 Bb160p 1 000CHOBaHUE MapaMEeTPOB KOHTPOJIS, CUTHATIU3AI[UU U 3aIUTHI
3 BriOop 1 000CHOBaHHE TEXHUYECKUX CPEJICTB aBTOMATU3AIMI

4 Cnenudukanus Ha IPUMEHIEMbIE TEXHUUECKHE CPEJICTBA ABTOMATU3ALIUN
BriBoabI

CHOucox UCroabp30BaHHOM JTUTEPATYPhI

[Ipunoxenue

4.6 Bu3yafzu3az4uﬂ MexHojlocudecKkozco npoyecca

[Taker npuxnaaaeix nporpamm LabVIEW obecneunBaer mnporpaMMHYIO
MOAJACPKKY aBTOMATHU3UPOBAHHBIX CUCTEM JIJIsi Hay4dHbIX ucchenoBanuii (ACHUN)
U aBTOMATU3UPOBAHHBIX CHUCTEM YIPABJICHUS TEXHOJOTHUYECKUX TMPOIIECCOB
(ACVYTII). IlepcoHanbHbIil KOMIIBIOTEP TPAAUIIMOHHONW KOMIUIEKTAIIMHU JOIMOJIHEH
MHOTO(YHKIIMOHAJIbHBIMU BCTPOCHHBIMU IUIATAMU BBOJIA/BBIBOJIA aHAJIOTOBON U
uudpoBoit uHGOpPMANMU I CTAlIMOHAPHBIX W TOPTATUBHBIX KOMIIBIOTEPOB,
crangapTHeix wuHTepderico (VME, IEEE, RS), cereii mnpOMBIIUICHHBIX
KOHTpOJUIepoB (BHemHuX anantepoB). Cpena LabVIEW muorodyHkimonansHa u
00ecreunBaeT:

e o00MeH wuH(pOpPMAIMEHl C BHEIIHUMU W3MEPUTEIbHBIMU, CIEISIIIMHU,

YOPaBISIONIMMU YCTPOUCTBAMY;

e aHaNU3 U 00pabOTKY MOTYyUYEHHON MHGOPMAIIHH;
o cOOp, XpaHEeHHE U TIepeaady (B TOM YUCIIE U M0 CETsIM) HHPOPMAIINH;
o TOJJCPKKY MATEMAaTHUUECKOTO JKCIEepUMEHTa (paboTy C BHUPTyalbHBIMU

UHCTPYMEHTAMH);

« oOecniedyeHue noiab3oBaTeabckoro uurepdeiica ACY u ACHU.

Coueranne nByx u Oonee ¢yukiuii LabVIEW mno3posnser co3gaTh
3G (DEeKTUBHYIO CHCTEMY YyIpaBjeHUs, KOHTPOJIsA, Nepefadyd AaHHbIX. OCHOBHas
ocooenHocth LabVIEW ¢ Touku 3peHuss monb3oBatenss - rpaduyueckas
UMHTEpHpEeTalus sA3blKa MPOrpaMMUpPOBaHUs 3TOM cuctembl. ['paduueckuit s3bIK -
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S3BIK  (DYHKITMOHAJIBHBIX OJIOK-TMAarpaMM - TO3BOJISIET 3HAYUTENBHO YIPOCTUTH
Co37aHue, HapUMep, MIPOrpaMM YIPABJICHHS BHEITHUM O0OBEKTOM WIIH 00pabOTKH
JTAHHBIX, MTOJIYYEHHBIX OT BHELIHEro ycTpoicTBa. Bmecte ¢ TeM B cpene LabVIEW
BO3MOXXHO HCHOJIb30BaHWE TmporpaMM Ha Cu. BO3MOXHOCTM CHCTEMBI
PaCHIMPSIIOTCS 32 CYET JOMOJHUTEIBHBIX OUOIMOTEK MO padoTe ¢ 6a3aMu JaHHBIX
(SQL, Toolkit), o6padbotke nzodpaxenuii (Convert VI), PID-perynuposanuto (PID
Control).

VYrpaBiieHHE TEXHOJOTHMYECKMM IMPOLECCOM - OJHO U3 BO3MOXKHBIX
npwioxenuit LabVIEW. [lns cryaeHTa ympaBiieHHE TPOLECCOM CBOJIUTCA K
paboTe Cc JMIIEBOM TaHENbI0 BUPTYyaJIbHOM YCTAHOBKM Ha JKpaHE MOHHUTOpA, C
MOMOII[BI0 KOTOPOW OH CMOXKET HaOII0JaTh 32 HEOOXOJAUMBIMHU IMapaMeTpamMu U
YIIPABJISIET MPOTrPAMMHO-AIIIAPATHBIM KOMIIJIEKCOM.

5. Kputepun BpinojiHeHusi CPO (Tpe0oBaHusI K BHITIOJHEHHIO 32 IaHNA):

Kpatkoe conep:xanue ®Dopma I'papux Koan
Tema* BBINOJICHUS KOHTPOJIsI (C | 4ecTB
/oueHUBaHUS yKa3aHueM 0
CPOKOB) 4acoB
2 3 4
Ilo BeIOpanHO# Teme | pa3paboTKa  CHUCTEM  aBTOMATH3AIUU Joxumaz 1 Henens 6
aHHOTAIUs MIPOM3BOJICTBEHHBIX nporeccoB  Ha | o0beMoM 1 cTp.
OCHOBE COBPEMCHHBIX TEXHHUYCCKUX
CPEJICTB KOHTPOJISI ¥ YIIPABJICHHS
Ilo BeIOpanHO# Teme | pa3paboTKa  CHUCTEM  aBTOMATH3AIUU Hoxman 1 Henens 5
HOPMAaTHBHBIE IIPOU3BOICTBEHHBIX nporeccoB  Ha | obbemom 1 ctp
CCBUIKH OCHOBE  COBPEMEHHBIX  TEXHHUUYECKUX
CPEJICTB KOHTPOJISI ¥ YIPABIICHHSI
Ilo BeIOpanHO# Teme | pa3paboTKa  CHUCTEM  aBTOMATH3AIUU Hoxman 2 Henens 5
ompeieTIeHUS MIPOU3BOICTBEHHBIX MpOIIECCOB  Ha obbeMoMm 1-2
OCHOBE  COBPEMEHHBIX  TEXHHUYECKUX cTp
CPEJICTB KOHTPOJISI ¥ YIIPABJICHHS
ITo BbIOpaHHO# TeMme | pa3paboTKa  CHCTEM  aBTOMATH3aIUU Hoxnan 2 Henens )
0003HaYeHUs U | IPOU3BOJICTBEHHBIX MPOIIECCOB  Ha 0bbeMoMm 1-2
COKpaILleHHS OCHOBE  COBPEMEHHBIX  TEXHHUUYECKHX CTp
CPEACTB KOHTPOJISL M YIPABJICHHS
Ilo BeIOpaHHO# TeMe | pa3paboOTKa  CHCTEM  aBTOMATH3AIlNH Cxema 3 Henens )
aHallM3 CTPYKTYPHOH | MPOU3BOJCTBEHHBIX NpOIIeCCOB  Ha
CXEMBI OCHOBE  COBPEMEHHBIX  TEXHHUUYECKHX
CPEJICTB KOHTPOJISL ¥ YIIPABIICHUSI
ITo BbIOpaHHO# TeMme | pa3paboTKa  CHCTEM  aBTOMATH3AIUU Cxema 4 menens )
aHamn3 MIPOM3BOJCTBEHHBIX NpOILIECCOB  Ha
(GyHKIMOHAIBHON OCHOBE  COBPEMEHHBIX  TEXHHUUYECKHX
CXEMbI CpEACTB KOHTPOJIA U YIIPABJIICHUA
7 ITo BeIOpanHOM Teme | pa3paboTKa  CHCTEM  aBTOMaTH3aIldU Joxman 5 menmens 6
OTMCaHue MPOM3BOJCTBEHHBIX mporeccoB  Ha | oObemom 3-5
TEXHOJIOTHYECKOTO OCHOBE  COBPEMEHHBIX  TEXHHUUYECKHUX CTp
mporiecca CPEJICTB KOHTPOJISI M YIIPABICHHS
8 ITo BeIOpaHHOM Teme | pa3paboTKa  CHCTEM  aBTOMaTH3aIldU Joxman 6 HEemens 6
BHIOOp MapaMeTpoB | MPOU3BOJACTBEHHBIX mporeccoB  Ha |  oObeMoM 2-3
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Kadenpa «Texnonorus GpapManeBTUYECKOTO TPOU3BOICTBAY 044-48/11
CPO no gucrmmnae «CricTeMa yIpaBIeHUS XUMIKO- TEXHOJIOTHIECKIMH TIPOIIECCaMM» Crp.9ua 10
KOHTPOJI, OCHOBE  COBPEMEHHBIX  TEXHHUUYECKHUX CTp
CUTHAJIU3aL1N U | CPEICTB KOHTPOJISI U YIPABICHUS
3aIIUTHI
9 Py0exubIii TectupoBanme | 7 Hexens 5
KOHTPOJ1b
10 | Ilo BeIOpaHHOM Teme | pa3pabOTKa  CHCTEM  aABTOMATH3AI[UH Joxman 8 Hemens 6
BBIOOpP TEXHHYECKHX | MPOU3BOJCTBEHHBIX nporeccoB  Ha | oObeMoM 2-3
CpeicTB OCHOBE  COBPEMEHHBIX  TEXHHUUYECKUX CTp
ABTOMAaTH3aLUI CPEICTB KOHTPOJIS M YIIPABJICHUSI
11 | Ilo BeIOpaHHOM Teme | pa3paboTKa  CHCTEM  aBTOMaTH3aIlud Joxman 9 Henmens 6
000oCHOBaHHUE MIPOU3BOICTBEHHBIX MpoIeccoB  Ha | oObeMoMm 3-4
TEXHUYECKUX OCHOBE  COBPEMEHHBIX  TEXHHUYECKHX CTp
CperncTB CPEICTB KOHTPOJIS ¥ YIIPABIICHUS
ABTOMaTH3aLUH
12 | Ilo BbIOpaHHOW TeMe | pa3pabOTKa  CHUCTEM  aBTOMATH3AIMH Hoxuman 10 nenens 5
crierQuKanis  Ha | MPOU3BOJCTBEHHBIX mmporeccoB  Ha | oObemom 3-4
NpUMEHSIEMBbIE OCHOBE  COBPEMEHHBIX  TEXHHUUYECKHX CTp
TEXHUYECKHUE CPEICTB KOHTPOJISL U YIIPABIICHUS
cpencTBa
ABTOMAaTH3aLUI
13 | Ilo BbIOpaHHOH TeMe | pa3padOTKa  CHCTEM  aBTOMAaTH3aIlUH Hoxuman 11 nenens 5
BBIBOJIBI MIPOU3BOACTBEHHBIX MPOIIECCOB  Ha oonemom 1-2
OCHOBE  COBPEMEHHBIX  TEXHHUYECKHX CTp
CPEACTB KOHTPOJISL M YIPABJICHUS
14 [To BBIOpaHHOU Teme | pa3paboTKa CHUCTEM aBTOMAaTHU3aluU Jloxman 11 senens 6
3aroJIHEHUE TabJUI] | MPOU3BOJACTBEHHBIX nporeccoB  Ha | oObemMoM 1-2
NPUIOKEHUS OCHOBE  COBPEMEHHBIX  TEXHHUYECKHX CTp
CPEJICTB KOHTPOJISL ¥ YIIPABIICHHUSI
15 | Ilo BeIOpanHO# Teme IIpuHIUIIBI TOCTPOEHUS BUPTYAIBHBIX Pazpaborka 15 nenens 6
MOCTPOECHUE pUOOPOB CPECTB aBTOMATH3ALIUI porpaMm
BUPTYaJbHbBIX
prOOpoB
16 | o BEIOpaHHOI TeMe [IpuemHble 1 epegaroye yCTponcTBa Pazpabotka 12 nenens )
BBOJI/BBIBOJI Jutst tnpoBoit mHGOpMATUU IporpaMm
¢ poBoit
uHQOpMAaIH
17 | Ilo BeIOpaHHO# Teme YcrpoiicTBa BeIBOIA HHPOPMALIUK Pazpabotka 13 menens 5
rpauuecKuil BEIBOA porpamMm
uHQOpMAaIH
18 | Ilo BeiOpanHOM TeMe | AHaJIM3 TEXHOJIOIMYECKOrO Mpolecca Ha PazpaboTtka 14 menens 5
BU3yaJIH3aLus KOMIIBIOTEPE porpamMm
TEXHOJIOTHYECKOTO
nporiecca
19 | PyOGexHblii TecTupoBanue | 15 Henens )
KOHTPOJIb
Bcero: 102
IMoaroroBka Kk MpPoMeKyTOYHOI aTTecTAUH 18
Hroro: 120

HpHMeanHe: *TeMbl BBI6I/IpaIOTCH 06y‘laIOH_II/IMI/ICH CaMOCTOSTEILHO U3 007aCTU (bapMaL[eBTPI‘-ICCKOfI

MMPOMBIIIIJICHHOCTH COTJIACOBAB C IPCTIOAAaBATCIICM
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Crp. 10 u3 10

CPO no guctmiuinHe «CHCTEMa yIpaBIeHUS] XUMUKO- TEXHOJIOTHIECKIMH TIPOIIECCAMM)

6. Cpoku craum:

IMosicauTenbHas 3anucka — 10 Henems.
I'padpuyeckast yacty — 13 Henens.
IIporpamma — 14 Henens.

3ammura — 15 Henens

7. PexoMeHayemMasi JiuTepaTypa:

OCHOBHAS:

OCHOBHAA:

1 ApsicranbaeB K.E., )KymabekoBa A.b., Ymapo A.A. CucrteMbl ynpaBieHHs
XUMHKO-(papMaleTHIIECKUMU TpoiieccaMu. - Anmatsl : 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.

JlonoaHuTENbHAS

3 Kakuposa, H. K. O6mias xumuueckass TexHosorusi: yued. mocobue / H. K.
Kakupona. - ; Pek. Yue6.-metonuu. CoBerom yH-Ta uMm. C. JI. Achenauspona. -
AnmMarsl : 9Bepo, 2013. - 119 c.

4 BacunwskoB 10.B., BacunskoBa H.H. KommnbroTepHble TEXHOIOTUN BBIYACIECHUHN
MaTeMaTHYECKOM MOJICIMPOBaHMH: YdeOHoe mocobue. - M: @duHaHCH u
cratuctuka, 2002 265c¢: ui.

5 Ionouxkuit JI.M. ABTOMaTHU3aLMs XUMHUUYECKUX MPOU3BOACTB. M.: 1982.

6 Cnpasounblie matepuainsl pupmsl METPAH (Poccust), 2020r.

7 CrpaBounbie MaTepuanbl pupmsl HONEYWELL (CIIA), 2020 .

8 CnpaBounsie marepuansl pupmsl KOMBUT (Benus) 2020 r.

9 CnpaBounsie matepuaisl pupmbl FISHER-ROSEMOUT (I'epmanus),2020 r.

8. KoHTpoJIb (BONIPOCHI, TECTHI, 32/1a4H H TIP.)

1. Cnocob evibopa napamempoe KOHMPOA, CUSHATUZAYUU U 3AUJUNDL

2. Ilpunyun pabomer mexuuueckux cpeocms asmomamusayuu, eviopannsix 6 CPC
3. 3awuma npoexma u npezewmayus CMOOEIUPOBAHHO20 MEXHOJIO2UYECKO20
npoyecca



