MUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUA
POCCHICKOW ®EJEPALINN
denepanabHOE TOCYJAPCTBEHHOE OIOIKETHOE 00pa30BATENBLHOE YUPEKICHUE
BBICIIETO 00Opa30BaHuUs
«JATECTAHCKHUI T'OCYJJAPCTBEHHBIN YHUBEPCUTET»
Xumudeckuil hakyabTeT

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI

Cucrembl ynpaBJjieHUs1 XMMHKO-TEXHOJIOTMYECKUMH MPOLEcCaMHu
Kadenpa Heopranndeckoit XuMUU U XUMHUUECKON HKOJIOTUH

XUMUYECKUH (PaKyIbTET

O6pazoBartenpHas mporpaMma O6akajaBpuara
18.03.02 DHepro- u pecypcocOeperaroiye mporecchl B XUMUIECKOW TEXHOJIOTHH,
He(pTEeXUMUU U OMOTEXHOJIOTHH

HanpaBneHHOCTb (IpoQuIib) MporpaMMbl
OxpaHa OKpY’KarollIeil Cpeabl U PAlMOHAIBHOE UCTIOJIb30BAHUE MPUPOTHBIX

pecypcoB

®dopma oOyueHus
3aouHas

Craryc TUCHMIUIMHBL: BXOJUT B 00s3aTenbHyto yacTh OITOI

Maxaukana 2022



e

PaGouas nporpamMa  aucuMIUIMHBI  «CHCTeMBI  YNpaBlleHMs  XMMHKO-
TEXHOJIOTMYECKUMH TpolieccaMu» coctaBieHa B 2022 romy B COOTBETCTBHHU C
tpebosanusiMu ®I'OC BO no Hanpapnenuro noarotosku 18.03.02  Iuepzo- u
pecypcocbepezaloujue nPOUECCHl 6 XUMUHECKOU MEXHON0ZUU, Hedmexumuu u
ouomexnonozuu ot «07» aBrycra 2020 r. Ne923;

PaspaboTtunk: kadenpa HeOpraHM4eCKOH XUMHH U XMMHYECKOH 3KOJIOTHH,
Hcaes A.B. - K.X.H., JOLIEHT

Pa6ouas nmporpaMma JUCUMILTHHBI O00peHa:
" Ha 3acelaHMH Kadeapbl HEOPraHHYECKOM XUMHUU H XUMUYECKON 3KOJIOTHH
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PaGouas InporpamMma OUCLHUIUIMHEI corjiacoBaHa C y‘-ICGHO-MeTO,ElPI‘IeCKHM
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(moamuce)




AHHOTauus padoyeil NPOrpaMMbl JTUCUUILIHHBI

JuctunnnHa «CucteMbl yIpaBieHUS! XUMHUKO-TEXHOJIOTMUECKUMU IPOIIeCCaMmd
BXoaUT B oOs3arenbHyto yacTh OITOII GakanaBpuara no HampasieHuto 18.03.02
DHepro- MW pecypcocOeperaromye Mpoluecchl B XMMHUYECKOW TEXHOJIOTHUH,
He(PTEeXUMUU U OMOTEXHOJIOTHH.

JucuunnnHa  peanu3yeTcs  Ha  XUMHUYeckoM  (akynbrere — kadempoi
HEOPTaHUYECKON XUMHUH U XUMUYECKON IKOJIOTHH.

COI[Cp)KaHI/Ie AUCHUINIMHBI OXBATBIBACT KPYI' BOIIPOCOB, CBA3aHHBIX C OCHOBHBIMHA
MNOHATHAMHA MW OIPCACICHUAMU aBTOMATHU3AIIUU, I/IH(i)OpMaTI/I?saHI/II/I H TCOpHUHU
ABTOMATHUYCCKOI'O YIIPABJICHHUA, daBTOMATH3WPOBAHHBIMH CHUCTCMAMM YIIPABJICHUA
TCXHOJOIMYCCKNMM IIpoHecCaMu, CUCTCMaMHM YIIPABJICHHUA THUIIOBBIMH 00BEKTaMH
XUMHUYCCKUX IIPOU3BOACTB, HCIIOJIb30BAHUECM I/IH(I)OpMaI_[I/IOHHBIX TEXHOJOTUH B
TECXHOJOIMYCCKUX IMMPOLICCCax.

HucuumiiHa  HaneneHa Ha  (OpMUpOBaHHME — CIEIYIOIIUX  KOMIIETEHIIHMA
BeintyckHuka: [1K-2, I1K-4, ITK-7.

Hpenoz[aBaHHe AUCHOUIIIMHBL IIPCAYCMATPUBACT IIPOBCACHUC CIICAYIOINUX BHIOB
y‘-I€6HBIX 3aHSATUM: JICKIINH, J'Ia60paT0prI€ 3aHATHA, CAMOCTOATCIIbHAA pa60Ta.

Pabouasi mporpamma IUCHMIUIMHBI TMPEAYCMATPUBAET MPOBEICHUE CIEAYIOIINX
BUJIOB KOHTPOJIS YCIIEBAEMOCTH B (popMe — KOHTpOJIbHAsI paboTa, KOJJIOKBUYM U
IPOMEKYTOUYHBII KOHTPOJIb B (hOpMeE 3aueTa.

OO0BbeM TUCHMIINHLI 3 3a4E€THBIX eauHuI], B ToM yncie 108 akageMuueckux 4acos
M0 BUJIaM YYEOHBIX 3aHATUM

YueOHble 3aHATHS Dopma
B TOM YHCJIE: IIPOMEKYTOYHON
% KonTtaktHas pabota obydaronuxcs ¢ npenojgasatenem | CPC, aTTecTaluu
S o 13 HUX B TOM (3auer,
3 g g Jlexn | JlaGopar | ITpaktuu | KCP | xoHcymbt | 4mcie | AupdepeHunpos
& 2 uu OpHBIE eCKHe anuu IK3aM aHHBIN 3a4eT,
3aHATUS | 3aHATHS eH 9K3aMeH)
9 1108 | 12 4 8 96 3a4er




3. Ileau ocBoeHMsI AU CHUAIIHHDBI

[emsiMu  ocBoeHMS JUCHMIUIMHBI  «CHCTEMBI  yNpaBICHUS  XHUMHUKO-
TEXHOJOTUYECKUMHU TIpolieccaMuy SBIAIOTCA (opMUpoBaHHE (DYyHIaMEHTATbHBIX
3HAHUM TI0 OCHOBaM IIOCTPOCHHUSI CHCTEM YIPABICHHUS TEXHOJOTMYECKUMHU
mporieccaMu Ha 0a3e COBPEMEHHBIX TEXHMUYECKHUX CPEJCTB M HWH(POPMAIIMOHHBIX
TEXHOJIOTHH.

2.MecTto qucuuniaudbl B cTpykrype OIIOII 6akanaBpuara

HucuunnuHa  «CuUCTeMbl — yOpaBlIeHUS  XMUMHKO-TEXHOJIOTHUECKUMU
mporeccamm»  BXOmuT —oOsBatenbHyto  dacth  OIIOIl  GakamaBpmara 10
HampasieHuto 18.03.02 Dnepro- u pecypcocOeperarmmpe Mporecch B
XUMHYECKON TEXHOJIOTUH, HEPTEXUMUHU i OMOTEXHOJIOTHH.

W3ydenne 3Toil AUCUUIIIIMHBI HAYMHAETCS MOCIe TMPOX0KICHUS CTyIeHTaMHU
MaTepuanga Kypca TaKMX AUCHUIUIMH Kak «OOIas XUMHYecKas TEXHOJOTHS,
«[Ipouecchl u anmapaTsl 3alUThl OKpyXxarouieil cpeas» «lIpouecchl u anmnaparsl
XUMHUYECKON TEXHOJIOTUNY.

3. Komnerenuun ody4arouierocsi, GopmMupyemsblie B pe3yJibTaTe 0CBOCHHUS
AUCHMILUIAHBI (epeYeHb IVIAHNPYEMbIX Pe3yJIbTAaTOB 00YYeHHUs).

Kon u nHaumenoBaHue Ko u HaumeHnoBaHue IInanupyemble pe3yJibTaThbl Ipouenypa
KOMIICTCHIIUH M3 HHIHKATOPA o0y4eHus O0CBOCHUSA
onoI JMOCTHKEHUS

KOMIIETCeHUM

[1K-2. Ciocoben
Yy4acTBOBAThb B

[TK-2.3. Ucnons3yet
3JIEMEHTHI 3KOJIOT0-

3HaeT: OCHOBHBIE MTPUHIIUIIBI
OpraHU3aIy MPOIIECCOB XUMHUYECKOMN

YceTHbl onpoc,
MUCbMEHHBIN

COBEPUICHCTBOBAHUU OKOHOMHYECKOI'O aHaJIu3a TECXHOJIOTUHU He(bTeXI/IMI/II/I nu O1IpocC
TEXHOJIOTHYCCKHUX B CO3JJaHHUU DHEPro- U 6I/IOTeXHOJ'IOFI/II/I; METOAbI OLICHKH KOHTpOJ'H)HaH
MPOIIECCOB C MO3UITUI pecypcocOeperaronmx 3(h(HEKTUBHOCTH 3TUX MPOU3BOJACTB U | paboTa
JHEPro- u TEXHOJIOTHUH MX BO3JICUCTBHS HA OKPYIKAIOIIYIO 3ayer
pecypcocbepekeHus, cpeny.

MUHAMH3AIUH YMeeT: paccUUTHIBATH YPOBHU

BO3JEUCTBHUS HA
OKPY’KAIOMIYIO Cpeay

3arps;3HEHUS U YKOHOMHYECKIE
MOTEPH POU3BOJICTBA; PACCUUTHIBATH
mapaMeTpsl ¥ BEIOMPATh anmaparypy
JJIA KOHerTHOFO XUMHUKO-
TEXHOJIOTHYECKOT0 Tpoliecca.
Buaaaeer: MmeToaMu aHajau3a U
pacqua HpOHeCCOB B l'lpOMBII_HJ'leHHBIX
ammaparax, BEI0opa UX KOHCTPYKIIHH,
ONpe/IesIeHUE TEXHOJIOTUYECKUX U
SKOHOMHYECKHUX TOKa3aTesed paboThl
anmnaparos.

TIK-4. Cnocoben

I1K-4.2. ucnons3yer

3HaeT: TCXHUYCCKHUE CpeacTBa It

VYecTHBlif onpoc,

BBIOMPATH TEXHOJIOTUH TEXHUYECKUE CPEACTBA N3MEpEeHNs] OCHOBHBIX ITapaMeTpPOB ITMCHMEHHBIN
00paboTKy, yTHIN3AMHY, | JJIsl ©3MEPEHMSI OCHOBHBIX | TEXHOJIOTMYECKOTO Ipoliecca, CBOMCTB | OIpoc
00e3BpeXUBAHNUS napamMeTpoB CBIPbSI, TPOLYKINH U OTXOJ0B KonrponbHas
OTXOJIOB, HCKJTIOYAIOMIEH | TEXHOJIIOTHYECKOTO ‘YMeeT: UCTIONIB30BaTh TEXHUIECKUE pabora
MoCTyIIeHne 0TXo10B | | mpomecca, CBOWCTB CHIPBS, | CPEACTBA AJIS M3MEPEHHS OCHOBHBIX 3auer

u Il kmaccoB omacHOCTH
Ha 00BEKTHI
3aXOp0HeHI/Iﬂ TBep]H)IX
KOMMYHAJIbHBIX OTXOJIOB

MPOAYKIIMHA U OTXOZO0B ISt
HNCKJIIFOUYCHUA HOCTyHHeHI/Iﬂ
orxonos I u Il xnaccoB
OITACHOCTH Ha OOBEKTHI
3aXOpPOHEHMS TBEPABIX
KOMMYHQJIBHBIX OTXO/I0B

MapaMeTpoB TEXHOJIOTHIECKOTO
IIpOLIECCa, CBOMCTB ChIPbS, IPOLYKLIUU
M OTXOJOB ISl UCKITFOYEHMS
nocryruienus otxon0B I u Il knaccos
OIACHOCTHU Ha O0BEKTHI 3aXOPOHCHHUS
TBEPAbIX KOMMYHAJIbHBIX OTXO0/I0B
Bnageer: HaBbIKaMU BHEJIPEHUSI U




JKCIUTyaTallui TEXHUUYECKUX CPEJICTB
JUTSI KI3MEPEHUST OCHOBHBIX
apaMeTPOB TEXHOJIOTHYECKOTO
mpo1iecca, CBOMCTB CHIPbHS, POTyKIIHA
M OTXOJOB IS UCKITFOYEHMS
nocrymienus orxonoB I u Il knaccos
OITACHOCTH

TIK-7. Cnocoben
aHAITM3UPOBATh

3¢ heKTHBHOCTH
MPUMEHSIEMBIX CPEICTB
TEXHOJIOTHYECKUX
MPOIIECCOB OUUCTKU
CTOKOB, B TOM YHCIIE
CPEICTB aBTOMATH3AIIHH,
M IoKa3aTeJien ux
HCIIOJIb30BaHUS

[IK-7.1. ananuzupyer
TEXHOJIOTHUECKUI
HpPOLIECC OYUCTKH CTOKOB
KaK 0OBEKT yIpaBJICHUSA

3HaeT: OCHOBHBIC ITOHATHUS TEOPHU
YIPaBJICHUS TEXHOIOTUIECKUMHU
npoLeccamu;

YMeer:  COCTaBIATH  CTPYKTYPHBIC
CXEMBbI TEIJIOBBIX amlNapaToB, MAIIUH U]
JOPYTUX TEXHHUYECKUX CHCTEM,|
UCTIONIB3YEMBIX B ITOJIOTPACIIH;
Biajeer: HaBBIKaMH TPaMOTHOTO
UCIIONIB30BaHUS Pa3HOOOPa3HBIX
TEXHUYECKUX 1 HHPOPMALMOHHBIX
3NIEMEHTOB, CHCTEM YIPABICHUS U
ABTOMATH3ALHH.

VYceTHbI onpoc,
MACbMEHHBIN
ompoc
KontponbHas
pabota

3auer

[IK-7.2. ananuzupyer
3((HeKTHBHOCTD
MPUMEHSEMBIX CPEACTB
aBTOMAaTH3alUH B
TEXHOJIOTUUECKHX
npoLeccax OYUCTKH
CTOKOB

3HaeT: COBPEMEHHbBIE TEXHUIECKHUE
CPEACTBA CHCTEM YIPABICHHS
(maT4uKH, perynsaTopsHl,
UCIIOJTHUTENILHbIE MEXaHU3MBI,
KOHTPOJIIEPHI)

¥YMeer: 000CHOBaHHO BHIOMPAThH
CpeJICTBA YIPABIICHUS C y4ETOM

3} PEKTHBHOCTH MPUMEHIEMBIX
CPEACTB aBTOMATH3aINH B
TEXHOJIOTHUECKHX MPOIIECCaX OUUCTKU
CTOKOB

Buiageer: HaBBIKaMM aHANIN3a

3G PEKTHBHOCTH MPUMEHIEMBIX
CpPE/ICTB aBTOMATH3AlINH B
TEXHOJIOTUUECKHX MPOLIECCaX OUUCTKU
CTOKOB

VYceTHbli ompoc,
MIUCHbMEHHBIN
ompoc
KontponbHas
paboTa

3auer

[TK-7.3. monenupyer
3¢ (HEeKTUBHOCTH
MPUMEHSIEMBIX CPEICTB
YIpaBJICHUS U
aBTOMAaTHU3AINU
TEXHOJIOTHYECKHUX
MPOLIECCOB C MO3UIUI
JHEPro- u
pecypcochepeskeHus

3HaeT: MOAETH THIIOBBIX CXEMBI
YIpaBJIECHUS U aBTOMAaTH3aUN
TEXHOJIOTHYECKUX MPOIIECCOB;
TEH/ICHINH U TIePCTIEKTUBBI PA3BUTUSA
COBPEMCHHBIX CHCTEM YIIPABIICHIS C
MO3HIAN SHEPTO- ’
pecypcocOepekeHus

‘YMmeer: npaBIIEHO OLICHUBATH
BO3MOKHOCTH YTIPABIICHUS
TEXHOJIOTHYECKUMHU MPOIIECCAMH C
NO3ULUHI SHEPro- U
pecypcocOepexeHus

Baaneer: HaBBIKAMH MOAETHPOBAHUS
3(h(HEKTUBHOCTH MPUMEHSIEMBIX
CPEICTB yNpaBJICHUS U
aBTOMATHU3alUU TEXHOIOTUYECKHX
MPOLECCOB € MO3ULUI SHEPTO- U

pecypcocOepeKeHus

VYcerHbli onpoc,
MMACbMEHHBIN
ompoc
Kontponsnas
pabota

3auer

4. O0beM, CTPYKTYpPA U COJiepPsKaHue JUCHMUILIMHBI.
4.1. O0beM TUCIUIUIMHBI COCTABIAET 3 3aueTHRIX eauaull, 108 akagemMudeckux

qacCoOB.

4.2. CTpyKTypa IUCIUILINHBL.




Bunsr yaeOHoiA @OopMBI TEKYLIETO

Paznensl u Tembl paboThl, BKITIOYast s KOHTPOJIS
Ne JUCITUTIAHBI CaMOCTOSITENIbHYIO L§ yCIIEBAEMOCTH (110
/T paboTy CTYIEHTOB U g« Heoenam cemecmpa)
g TPYJAOEMKOCTH (B & dopma
2 yacax) = MIPOMEKYTOYHON
]
] o]
3 0 x d & aTTecTaluu (no
5 &2 o9 8 cemecmpam)
@] = B E 9 o
T s ®| S 4 2
E| E E| 3| 54 &
= ¥ = O © T S @)
AR
[¥a] q
== 8
Monyinb 1. OCHOBBI TEOpUH YIIPABIICHUS
1 OcHoBHbIE MOHSTUSA
TIPABIICHHS .
yrip 9| 2 - 16 YcTHbI onpoc
TEXHOJIOTUICCKIUMH
poreccamu
2 OcHOBBI TEOpUHn .
p 9 | 4 2 16 YcTHbIN onpoc
ABTOMATHUYECKOTO YIIPABJICHUS
Hmozo no mooynio 1: 2 2 32 Komnoksuym
Monyns 2. CucteMsbl yrpaBlIeHHs] U AMATHOCTHKH XMMHKO-TEXHOJOTHYECKUX MPOIECCOB
1 CucreMbl ~ aBTOMAaTHYECKOTO .
9 2 16 YcTHbI onpoc
peryIupoBaHHS
2 MarHOCTHKA XUMHKO- .
A 9 2 16 YcTHbI onpoc
TEXHOJIOTHYECKOTO MpoIecca
Hmozco no mooynio 2: 4 32 KomnokBuym
Monyns 3. I[IpoekTupoBaHye CHCTEM aBTOMAaTHYECKOTO YIPaBICHUS
1 OcHoBBI IIPOEKTUPOBAHUS
ABTOMAaTUYECKUX cuctem | 9 1 2 16 VYcTHBII onpoc
yIIpaBJICHUS

2 TumoBkeie CUCTEMBI

ABTOMATHYECKOTO YIPaBIeHAs | o | 4 i 16 Vermiii ompoc
B XUMHYECKOI

IPOMBITIIJICHHOCTH.

Hmozco no mooynio 3: 2 2 32 KomnokBuym
NTOI'O: 4 8 96 3ayer

4.3. Conep:kaHue QMCHUILIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jeaam).

4.3.1. Coodeprrcanue 1eKyUOHHBIX 3AHAMUI RO OUCHUUNTIUHE.

Mooyns 1. OCHOBBI TEOPUH YIIPABJICHUA

Tema 1. OcHOBHbIE TOHSATHSI YNPABJEHUSI TEXHOJOTHYECKUMHU
npomeccamMu. YTpaBJICHHWE M aBTOMATH3allds TEXHOJIOTHYECKUX TIPOIECCOB.
Knaccudukanus cucrem aBToMaTu3anuy U ynpasineHus. OCHOBHBIC OTIPEICTICHUS,
TpeOOBaHMS W TOHATUA. [IPpUHIUIIBI TIOCTPOCHHUS CHUCTEM aBTOMATH3aIldd U
YIpaBJICHHUS.

Tema 2. OcHOBBI TeOpHMH  ABTOMATHYECKOI0  YNPABJICHHS.
JlexoMmiozuiusi  cUCTeM  yrmpaBiieHus. DOyHKIHUOHAIBHBIE U TEXHUYECKHE
CTPYKTYPBI CHCTEM aBTOMATHYECKOTO ympaBiieHus. CTaTUYECKHEe U TUHAMUYCCKIE
XapaKTEPUCTHUKN OOBEKTOB M 3BEHBEB ympaBiieHus. llepenaTounbie (GyHKIIHM.
PaboTta co cTpyKkTypHBIMH cxeMaMu. Bo3MyIIeHusT B TEXHOJIOTUYECKOM TIpOIecce.



OcHOBHBIE TIOKA3aTelW KadeCcTBa PETyJUpPOBAHUSA. |[WIOBBIE  IPOIIECCHI
perynupoBaHus. TUNOBbIE TUHAMUYECKHE 3BEHbSI CUCTEM YIpaBlieHUs. MeTombl
HKCIIEPUMEHTAJILHOTO OINpPEACICHUS TUHAMUYECKUX XapaKTePUCTUK OOBEKTOB
yIpaBJICHUS

Mooyns 2. Cucrembl YHOPaBJIeHUA W [AUATHOCTHKU XHMMKO-
TEXHOJIOTMYECKHUX MPOILECCOB

Tema 3. CucreMbl aBTOMATHYECKOI0 PEryJIUPOBAHMSA. TEXHOJIOTHUYECKHE
MPOIIECCHl W almapaThl, Kak OOBEKTHI ympaBiieHus. CBOWCTBA, XapaKTEPUCTHKH,
ucciaenoBanusi W onucaHusa. CHCTEMBl aBTOMAaTHYECKOTO  PEryJHpPOBaHUS
TEXHOJIOTHUECKNX MmapaMeTpoB. OcHOBHbIE TOHATHSA. OmNHCcaHWEe B YaCTOTHOM
Jana3oHe. YCTOMYMBOCTh M OLIEHKH KadecTBa cucrteM. CHUHTE3 CTPYKTyphl U
HAcTpolKa KayecTBa cucTeM. CHUCTEMbl aBapUHHOIO KOHTpPOJS, CUTHAIM3ALUMU,
OJIOKMPOBKHU U 3AITUTHI.

Tema 4. JImarHocTuka XHMHKO-TEXHOJIOTHYECKOr0  Mpomecca.
N3mepenust TEXHOJIOTHYECKUX TTapamMeTpoB. ['ocynapcTBeHHast cucteMa nmprubopoB.
Tounocts mpeoOpazoBanust uHbopmaruu. Kiaccudukanus  KOHTPOIBHO-
U3MEpPUTENBHBIX TPUOOpoB. Buabsl mepBuyHBIX mTpeoOpazoBaTeneil. Meroabl u
npUOOPHI JUTsl U3MEPEHUST TEMIIEpaTyphl, TaBICHUS U pa3psKEHUs, pacxoa Imapa,
ra3a u >KHJIKOCTH, YPOBHSI.

Mooyne 3. IIpoeKTHPOBAHHE CHCTEM ABTOMATHYECKOT0 YIIPABJIEHMS

Tema S. OcHOBBI NPOEKTHPOBAHHMS ABTOMATHYECKHX CHCTEM
ynpasjieHusi. OCHOBHBIC TPHUHITUIBI MPOCKTUPOBAHUS CXEM aBTOMATHYECKOTO
yIpaBIeHUS W TEXHOJOTHYECKOro KOHTposss. Hambornee yacto HMCHOIb3yeMble
CXEMBl W3MEPECHHS OCHOBHBIX TEXHOJOTHYCCKUX TapaMeTPOB, CUTHAIM3AINH,
OJIOKUPOBKH M aBTOMATHYECKOTO perynupoBaHus. CTaHIapThl Ha TpadUuECKue H
OykBeHHO-IIM(PPOBHIC O0003HAYEHUS PA3TUYHBIX YCTPOWCTB ABTOMATHKH M WX
OTJICTLHBIX AJIEMEHTOB.

Tema 6. TumnoBble cHCTEMbl aBTOMATHYECKOI0 YIpPaBJeHUS B
XUMHUYECKOH NPOMBINLJIEHHOCTH. THUIIOBBIE CHUCTEMBI aBTOMAaTUYECKOTO
YIPABJICHUS THIPOIMHAMUYECKUMU  00bekTamMu  (pacxoma,  JIaBlICHUS,
peryIMpoBaHue Ipollecca IMepeMeNIuBanus B TPyOOmpoBojie). ABTOMaTH3AIUS
TEIJIOBBIX  mporieccoB  (PerynmupoBanume — TEIIIOOOMEHHUKOB — CMEIICHUS,
PerynupoBanue MTOBEPXHOCTHBIX TEMJI000OMEHHUKOB). ABTOMaTH3AIUS
BBITIApYBaHUs. ABTOMATH3AIMsI MAaCCOOOMEHHBIX MPOIECCOB (Mpoliecc abcopOoIuu,
npoiiecca peKTu(UKaIry, porecca CyIiKu).

4.3.2. Coodepicanue 1a00OpamopHO-NPAKMUUECKUX  3AHAMUI O
oucyunune.

Mooyns 1. OCHOBBI TEOPUH YIIPABJICHUA

Tema 1. OcHOBHble TIOHSITHUA YIPABJEHHUSA TEXHOJIOTHYECKHUMH
npoueccamu. I[locTpoeHne QyHKIIMOHAIBHO-TEXHOJOTUYECKON CXEMbl OOBEKTa
YIOPABJICHHS, KOHTPOJBHO-U3MEPUTEIHHON W WCIHOJHUTEIBHON amnmapatypsl B
Trace Mode 6.

Tema 2. OcHOBbI TeOpUM  AaBTOMATH4YECKOr0  yINpPAaBJICHHUS.
OmHOKOHTYpHAsl aBTOMAaTHYECKasi CUCTEMA PETYJIMPOBAHUS YPOBHSI



Mooyns 2. Cucrembl YyHpaBjJeHUsi W [AUATHOCTUKH XMMHKO-
TEXHOJIOTMYECKHUX MPOILECCOB

Tema 3. Cucrembl aBTOMATH4YeCKOro peryaupoBanus. Co3gaHue
3JIEMEHTAPHOTO aBTOMATHYECKOTo peryistopa B Trace Mode 6.

Tema 4. /InarHoCcTHKA XUMHKO-TEXHOJIOTHYECKOI0 NMpouecca.

Mooyne 3. 1IpoeKTHpPOBaHHE CHCTEM ABTOMATHYECKOr0 YNPABJICHHUA.
HccnenoBanue BIMSHUS MapaMeTpOB MPOMOPLHHOHATLHO-AU(PGEpEeHIIHATBHOTO-
muddepennmansroro (I1J1J]) perynsaropa Ha Ka4ecTBO mpoIiecca peryanpoBaHus

Tema 5. OCHOBBI NPOEKTHPOBAHMS ABTOMATHYECKHMX CHCTEM
ynpaBienusi. O0bEKTHOE MPOESKTUPOBAHUE HACOCHOM CTaHLIUU.

Tema 6. TumoBble cucTeMbl aBTOMATHYECKOI0 YIpPABJIEHUS B
XHMHUYeCKOH NPOMbINLIeHHOCTH. CO3JaHUE CTaTHYECKOr0 M JUHAMHUYECKOIO
N300pakeHMsI IPH MTPOSKTUPOBAHUH CUCTEM yIipaBiieHus B Trace Mode 6.

5. O0pa3oBaTejibHbI€ TEXHOJOTUHU

Pexomenmyembie 00pa3zoBaTeIbHbIE TEXHOIOTHH:

v/ Ha JIEKIHUAX MCIOJIb3YETCS JEMOHCTPATUBHBIM MaTeprail B BUJIE
IIPE3EHTALUK;

v/ pellleHHe CUTYal[MOHHBIX 3a71a4;

v’ pacdeTHbIe pabOThI BBIIOJIHAIOTCS CTYIEHTAMH CAMOCTOSTEIBHO IO
KOHTPOJIEM U C KOHCYJIbTAllUEH MpenoiaBaTes.

v’ nmabopaTopHbie PadOTHI BBITOIHIIOTCS CTYAEHTaAMU CAMOCTOSATEIHLHO IO
KOHTpOJIEM J1abOpaHTa U MpernogaBaTeis.

B xome o0CBOGHHMS JUCHUIUIMHBI TMPEIyCMAaTPUBAETCS MPUMEHEHHUE
CJIEAYIOIINX aKTUBHBIX METOJIOB OOYUCHHUS:

v BrInojHeHue 1a00paTopHEIX paboT ¢ 3JEMEHTAMHU HCCIIEI0BAHMS.

VY nenbHBIA BeC 3aHATUH, MPOBOAUMBIX B UHTEPAKTUBHBIX (opMax (JIEKIIHs-
Oecena, JICKIUSA-AUCKYCCHS, JTEKIHUSI-KOHCYIbTAIMs, MPOOJIEMHAsT JICKIIUS, JTCKIUsI-
BU3YaNIU3aIlMs, JEKIU C 3aIJTAHUPOBAHHBIMH OIIMOKAMH ), OMIPEAEIIACTCS TJIaBHON
IEJbI0 (MHCCHEH) MPOTrpaMMbl, OCOOCHHOCTHIO KOHTHHICHTA OOYYaroIIUXCs U
COJIep)KaHMEM KOHKPETHBIX TUCIUIUIMH, U B IE€JIOM B y4eOHOM IMpoIliecce II0
JAHHOW JUCUMWIUIMHE OHU JOJDKHBI COCTABJISATh HE MEHee 12 4acoB ayJIUTOPHBIX
3aHATH. [Ipy 4TeHMM HAHHOrO Kypca NPUMEHSIOTCA TaKW€ BHUbI JEKIUH, Kak
BBOJIHAs, JIEKIUA-UH(DOpMaIusi, 0030pHasi, mpoOiIeMHasi, JIEKIUI-BU3yaaIu3alusl.

JIns arTecTanuy CTYJIEHTOB IO KaXXJIOMYy MOJYJIIO JIOJDKHBI MPOBOJAUTHCS
KOHTPOJIbHBIE paboThl. B KauecTBe UTOTOBOTO KOHTPOJISI TPOBOJIUTHCS 3a4ET.

6. YueOHO-MeTOAMUYECKOE 00eceyeHre CaMOCTOATEeIbHON PadoThI CTYICHTOB.
6.1. Buasl v OpsIIOK BBITIOJTHEHHUS] CAMOCTOSATENBHON paboThl

N3y4yeHne peKOMEHI0BAHHOW JTUTEPATYPBHI.

[Touck B MHTEpPHETE NOMOJIHUTEIBHOTO MaTepHUalIa

[ToaroToBKa K oT4eTaM MO JaOOPATOPHBIM pabOTaM.

Pemenue skcriepuMeHTalbHbIX U PACUETHBIX 3a/1a4.

[IoaroroBka K KOJUIOKBUYMY.

[loaroroBka K 3a4ery.

ook wnE



Ne Bun camocrosiTensHON paboThI Bupa xonTpons YuebHo-MeToauY.
obecrieueHne
1. | INogroroBka K OT4ETaM I10 [IpoBepka BBIIOJHEHUS pacueTOB, CwM. pazgenst 7, 8, 9
nmabopaTopHEIM paboTam odopmieHnst paboTHI B 1a00paTOPHOM JTAHHOTO TOKYMEHTA.
XKypHaJIe 1 TPOPaOOTKH BOMPOCOB K
TEKYLIEN TeMe 10 PEKOMEHIOBaHHOU
JUTEpaType.
2. | Pemenne skcriepuMEHTATBHBIX 1 [IpoBepka qOMaNIHUX 3adaHUH. Cwm. pazgenst 7, 8, 9
pacdeTHbIX 3a/a4 JTAHHOTO JIOKYMEHTA.
3. | HoxroroBka K KOJJIOKBHYMY [Ipomexxyrounas arrectanus B popme Cwm. pazgenst 7, 8, 9
KOHTPOJILHOH paboTBHI. JITAaHHOT'O JIOKYMEHTA.
4. | TloaroroBka K 3a4ery. Y cTHBIN WM TUCBMEHHBIN ONpocC Cwm. pazgenst 7, 8, 9
JTAaHHOT'O JIOKYMEHTA.

1. Texkymuii KOHTPOJIb: MOATOTOBKA K OTYETaM I10 JIA0OPATOPHBIM paboTaM.
2. Texymuii KOHTPOJIb: PEIICHUE PKCIEPUMEHTAIIBHBIX U PACUETHBIX 3a/au.
3. I[IpomexxyTouHast arrectalys B popMe KOHTPOJIbHON paOOTHI.

Texywuti Koumpolb YCIEBAEMOCTH OCYILECTBISETCS HENPEPBIBHO, Ha
NPOTSKEHUH Bcero Kypca. llpexkzae Bcero, 3TO YCTHBIM OOpoC MO XOay
7a00paTOPHBIX  3aHSATUM, BBINOJHAEMBIA JJI1  OMNEPATUBHOM  aKTUBU3AIUU
BHUMaHHUS CTYJICHTOB M OLIEHKH WX YPOBHS BOCIHpPHUATHS. Pe3ynbTarbl yCTHOTO
Olpoca YYMTHIBAIOTCS MpPU BBIOOPE WHAMBUAYAIBHBIX 3a1ay JUIsl PELICHHUS.
Kaxayro  Hememo  OCYHIECTBISIETCS  MHPOBEPKA  BBINOJHEHHUS  PAacyETOB,
odopmiieHUs1 pabOTHI B TAOOPATOPHOM KypHAJE.

IIpomescymounwiti kKoHmpos TPOBOAUTCS B (hOpME KOHTPOJIBHOU paboThI, B
KOTOPOH COJEPKATCsI TEOPETUUECKUE BONPOCHI U 3a4a4H.

Hmoezogwiti konmpoib IPOBOAUTCS B BUJAE 3a4€Ta.

7. @OHA OLEHOYHBIX CPEICTB /JJsi NPOBEACHHMS TeKYIIero KOHTPOJIS
yCIeBAeMOCTH, TNPOMEKYTOYHOH aTTeCTAllMM MO0 MTOraM  OCBOEHUS
JAUCHUIIHHBI.
7.1. TunoBble KOHTPOJIBHBIE 3adaHUS
KoHTpoJsbHBIE BONIPOCHI

1. YopaBneHue u aBTOMaTH3alusl TEXHOJIOTUYECKHUX MTPOLIECCOB.

2. Knaccudukanus cuCTeM aBTOMAaTH3aI[UN U YIIPaBICHUSI.

3. OcHOBHBIC OTIpeIeTICHUS, TPEOOBAHUS U TTOHATHS.

4. TIpuHIMIBI TOCTPOEHUS CUCTEM aBTOMATH3allMU U YIIPaBICHUS

5. JIekoMITO3MLIMS CUCTEM YIIpaBJICHUSI.

6. @yHKIMOHANBHBIE M TEXHUYECKHE CTPYKTYpbl CHCTEM aBTOMAaTHYECKOIO
YIPABJICHHUS.

7. CtaTuyeckue W JUHAMHUYECKHE XapaKTePUCTUKHM OOBEKTOB U 3BEHBHEB
YIPABJICHHUS.

8. IlepenaTounbie GyHKIUU.

9. PabGoTa co CTpYKTYpHBIMH CXEMaMH.
10. Bo3My1ieHus: B TEXHOJIOTMYECKOM IpoLiecce.
11. OcHOBHBIE MMOKA3aTEJIM KAYECTBA PEryJIUPOBAHMUS.
12. TumnoBble MPOIIECCHI PETYIUPOBAHUSI.
13. TunoBble AMHAMUYECKUE 3BEHbS CUCTEM YIIPaBJICHHUS.




14. MeToapl SKCIEPUMEHTAITLHOTO OMNPEACIICHUS] TUHAMUYECKUX XapaKTePUCTHUK
O0OBEKTOB YIIPABJICHHUS

15. TexHoNOrMYECKUE MPOLIECCHI U aNMapaThl, KAaK 00bEKThI YIIPABJICHHUS.

16. CucrteMbl aBTOMAaTHYECKOTO PETYJIMPOBAHUSA TEXHOJIOTMUYECKUX IMapaMeTpoB.
YcronunBocTh 1 onicHKH kadectBa CAP.

17. CuHte3 cTpyKTyphl U HacTpoika kauectBa CAP.

18. CucreMbl aBapuitHOTO KOHTPOJIS, CUTHATIU3alUU, OJIOKUPOBKH U 3aIIUTHI.

19. M3Mepenuns TEXHOJOTUYECKHUX TTapaMeTPOB.

20. Knaccuduxaiusi KOHTPOJIbHO-U3MEPUTEIBHBIX TPHOOPOB.

21. Buapl nepBUYHBIX TIPE0Opa3oBaTEIICH.

22. Metonpl ¥ ipuOOPHI IS U3MEPEHUST TEMIIEPATYPHI, JABJICHUS U Pa3psKCHUS,
pacxoja mapa, ra3a u >KHJIKOCTH, YPOBHSI.

23. OCHOBHBIE TIPUHIIUIIBI POCKTUPOBAHUS CXEM aBTOMATHYCCKOTO YIIPABICHUS H
TEXHOJIOTUYECKOTO KOHTPOJISL.

24. Haubosiee  4acTO  UCIOJIB3yeMbIE€  CXEMbl  HU3MEPEHHS  OCHOBHBIX
TEXHOJIOTUYECKHUX TMapaMeTpOB, CUTHAIM3AIMU, OJIOKUPOBKU U aBTOMATUYECKOTO
peryaupoBaHusl.

25. Cra"napTsl Ha rpadguueckue u OyKBeHHO-IIM(PPOBbIE 0003HAYEHUS PA3IMYHBIX
YCTPOMCTB aBTOMATUKH M X OTJIETBHBIX 3JIEMEHTOB.

26. TunoBple CUCTEMBbI ABTOMATHYECKOTO YMPABICHUS  THIPOJIUHAMHUYECCKUMU
oOBekTamMu (pacxojaa, JAaBICHHS, PETYIHPOBAHHWE NpOIlecca TEPEeMEIIMBAHUS B
TpyOOIpoOBOAE).

27. ABTOMaTm3amus TEIJIOBBIX mpolieccoB (PerymmpoBanue TemmooOMEHHUKOB
CMEIIICHHS,

28. PerynmupoBanue  TOBEPXHOCTHBIX  TEIJIOOOMEHHUKOB).  ABTOMaTH3aIUs
BEITIAPUBAHUS.

29. ABTomMaTu3ais MacCOOOMEHHBIX MPOIIECCOB (Tporecc abcopOmu, mpoiecca
pekTuduKaImm, mporecca CyImKH).

7.3. Metoanueckue MaTepralibl, ONpeaesstoue Ipoleaypy OLeHUBaHUs 3HaHUH,
YMEHHMM, HaBBIKOB U (WJIM) ONBITa JAEATEIbHOCTH, XapaKTEpU3YIOLIUX STaIlbl
dhopMUpPOBaHUS KOMITCTCHITHA.

OOt pe3ynbTaT BBIBOAUTCS KaK HHTErpajbHas OIIEHKA, CKJIaJAbIBAIoLIas U3
TeKyIero KoHTposs - 50% u npoMexyTouHoro KoHTpoJist - 50%.

Tekyimui KOHTPOJIb IO JUCLUIUIMHE BKIIFOYAECT:

- mocemnieHue 3auaTui - 20 6amos,

- BBIMIOJIHEHHE JTaOOPATOPHBIX 3a/laHui (JOIMYCK, BBINIOJIHEHUE, caada padboT) — 60
0aJlJIoB,

- BBIIIOJTHEHUE TOMAITHUX (2yAUTOPHBIX) KOHTPOIBHBIX padoT - 20 Oasnios.
IIpomMexyTOUHBIN KOHTPOJIb IO IUCLUIIIIMHE BKIIKOYAET:

MMCbMEHHAsI KOHTPOJIbHAs padoTa - 100 6asos.
Kpumepuu oyenusanus no 3auemy

OTtBeT OIICHUBACTCA «3a4YTEHO)», €CJIN CTYACHT:

MIOJTHO PacKpbUl COJEp)KaHHE Marepuana B OOJAaCTH, MPEAyCMOTPEHHOH MpOrpamMMoi;
H3JI0KKWJI MaT€pHall rpaMOTHBIM S3bIKOM B OHpeI[eJ'IeHHOI\/'I JIOTHYECKOH II0CJICJOBATCIBbHOCTH,



TOYHO MHCIIONB30BAJl TEPMUHOJIOTHIO; TOKa3ajl YMEHHUS WJUTIOCTPUPOBATh TEOPETHUECKUE
NOJOXKEHUSI KOHKPETHBIMHM IPUMEpaMH W3 TPAKTUKH; MHPOJEMOHCTPHUPOBA  yCBOCHHE
U3YYEHHBIX COIYTCTBYIOIIUX BOIPOCOB, C(HOPMUPOBAHHOCTh U YCTOWYMBOCTH 3HAHMI; OTBEYAI
CaMOCTOATENIFHO 0€3 HABOASAIIMX BOIIPOCOB; BO3MOXKHBI OJIHA — JIB€ HETOYHOCTH IIPU OCBELICHUH
BTOPOCTETIEHHBIX BOIIPOCOB.

OTBeT OIICHUBACTCS «He 3aYTEHO0» B CICAYIOINX CITydasx:

HE PAaCKPBITO OCHOBHOE CO/IEP)KaHUE YIeOHOI0 METOUYECKOT0 MaTepuaia; 0OOHapyKeHO
HEe3HaHUE W HETIOHMMAaHWE CTYJCHTOM Ooiblleil uiau Hanbojee BaXHOW YacTH IAMCIUILIMHBL;
JIOMYIIEHBI OIIMOKH B OTIPENIEICHUU OHATHH, IPH UCTIOIb30BAHUU TEPMUHOJIOTHH, KOTOPHIE HE
UCIIPABJICHBI TIOCJIC HECKOJBKHX HABOAAILIMX BOIPOCOB IIPETIONABATEINS; JOIYCKAeT OMIMOKU B
OCBEIICHNU OCHOBOIOJIATAOIINX BOIPOCOB AUCIUIIIUHBIL.

Kpumepuu evicmasnenus oyenok npu nposedeHulu meKyuwe2o KOHMpPOs YCnesaemocmu —
KOHMPONbHOU pabomul:

OYeHKa «OmauyHOy»: TIyOOKHWE WCYUEpPIBIBAIOIINEG 3HAHHS Marepuala, JIOTHYECKH
MOCJIEIOBATENNbHbIC, TIOJIHBIC, IPAaBUJIbHBIE W KOHKPETHBIE OTBETHI Ha BOIMPOCHI OwWiera;
UCIIOJIb30BaHUE B HEOOXOIMMOI Mepe B OTBETaX TEPMUHOJIOTHH TUCHUILIHHEL, TPEICTaBICHHOMI
B PEKOMEHIyEeMBIX YY€OHBIX MIOCOOHSIX M JOTOJHUTEIBHOM TUTEpaType;

oyewka  «xopowioy: TBEPABIE W  JOCTAaTOYHO IIOJHBIE 3HAaHMS  MarTepuana,
MOCJIeI0BAaTENbHbIC, TPABUIIbHBIC, KOHKPETHBIE OTBETHI HA ITOCTABJICHHBIE BOIPOCHI, MOTYT OBITh
JIONYIIEHBl HECYIIECTBEHHBIC HEJOYETHl B OTBETaX M HE3HAUUTEIbHBIC HApYIICHUS JIOTUKU
U3JI0KEHUSI MaTepHaa,

OYeHKa «y00e1emsopumenbHoy. 3HaHHE W TIOHUMaHWE OCHOBHBIX MaTepHala, HaIN4ue
HECYIIECTBCHHBIX OmuO0OK (HEe Oosiee 50%) mpu HECTIOCOOHOCTH WX IOCIIEIOBATEILHOTO U
JIOTUYECKOTO U3JI0KEHHS, BHI3BIBACT 3aTPyJHEHUE UCIIOIB30BaHNE TEPMUHOJIOTUH JUCIUTLTNHEI,

OYEeHKA  «HEey0081em8oOpuUmenbHoy: HETOHUMAaHWE CYIIHOCTH BOIPOCOB, TpyObIe
CYIIECTBEHHBIE OIIMOKH B OTBETE, OTCYTCTBHE CIIOCOOHOCTHM K HHCBMEHHOMY H3JI0KEHHIO
Marepuaa.

Kpumepuu oyenxu konmponvruix pabom (KOiIOKeUyM):

OYeHKA «OMAUYHO»: OTBET TIOJHBIA, TPABWIBHBIA, CaMOCTOATENBHBIA, MaTepual
U3J0KEH B ONpEJeNIeHHOM  JIOTMYeCKOM  MOCJeNOBAaTeNbHOCTH,  JIEMOHCTPHPYETCS
MHOTOCTOPOHHOCTH IOJIXOJ0B, MHOTOACIIEKTHOCTh OOCYXIEHUS MPOOJIEMBbI, YMEHHUE HAXOANUTh
palMoHaJIbHBIE MYTH PELICHUs 3a]ad, yCTaHABJIMBAaTh NPUYMHHO- CJIEICTBEHHBIC CBSI3U MEXTY
CTPOCHHEM, CBOWCTBAMH W TIPUMEHEHUEM BEIIECTB, B JJOTHYECKOM PACCYXKICHUH MPHU PEUICHUN
3ajauu, rpaguecKuX MOCTPOEHUSX HET OLIMOOK, 3ajjaya pelleHa paldoOHAIbHBIM CIOCOOOM ¢
KOPPEKTHBIM HCIOJIh30BAHNEM HEOOXOMMBIX (PU3NKO-XUMHUECKUX BEIWYHH, TIOTYYEeH BEPHBIN
otBeT. Pabora BeimoHeHa Ha 76-100%

OYEeHKA «XOpowioy. NaH TIONHBIN, MPABWIBHBIA OTBET HAa OCHOBE M3YYECHHBIX IMOHSITHH,
KOHIIETIIIMH, 3aKOHOMEPHOCTEHN, TEOPUi, HO TOMYCKAIOTCsI HECYIIIECTBEHHBIE OLIMOKH B pacyeTax
IpH pelieHnu 3a1ad. Pabora BeinonHeHa Ha 66-75%.

OYeHKa «V00871emeopumenbHoy. TaH TOJHBIA OTBET, HO IPU ITOM €CTh CYIIECTBEHHbIE
OMMOKKM YKa3bIBAIOIINE HAa HEYMEHHE WCIIOJE30BaTh TEOPETHUYECKHE 3HAHUS M YMEHUS TIPU
pELICHUH MOCTaBJIEHHBIX 3a/1a4. J[aHHbIe poOenbl B 3HAHUSAX HE MPENATCTBYIOT JalibHEHIemMy
oOyuennro. Pabora BemonaeHa Ha 50-65%

OYeHKa  «Heyoo8lemeopumenbHoy. OTBET OOHApyXMBaeT HE3HAaHWE OCHOBHOTO
(moporoBoro) coaepxanus yaeOHoro marepuaiia Pabora Beinoinena menee 50%

Kpumepuu oyenxu ycmnozo onpoca - kpumepuu oyeHu8aHus:

OIIEHKA «OTJIMYHO» - BBICTABISIETCS CTYIEHTY, €CIIH CTYACHT JaJl TIOAPOOHBIE OTBETHI Ha
BCE 3aJIaHHBIE BOIPOCHL. [Ipy 3TOM CTYAEHT JOJKEH MoKa3aTh 3HAHUS HE TOJBKO M3 OCHOBHOM
JUTEPaTyphl, HO ¥ 3HAHUS U3 JIOTIOJHUTEILHON JINTEPATyphI, ceTH Internet;

OLIEHKA «XOPOILI0Y» - BBICTABIIAETCS CTYJEHTY, €CIIM CTYJEHT Jajl MOJIHbIe OTBETHI Ha BCE
BONIPOCHI, IIOKa3aB 3HAHMWSA W3 OCHOBHOM JTeparypbl. lIpm 53TOM CTYAEHT [AOIyCTHII
HE3HAYUTENbHbIE OIIMOKU B OJJHOM BOIIPOCE;



OLICHKA «yJOBJETBOPUTEIBHO» - BBICTABISAETCS CTYIEHTY, €CIM CTYAEHT Jajl
0000111eHHBIE OTBETHl Ha BCE BOIMPOCHI, MOKA3aB 3HAHMS U3 OCHOBHOW suTeparypsl. [Ipu s3Tom
CTYACHT JIOMYCTHJI HE3HAYUTEIIbHBIC OMUOKN B HECKOJIIBKUX BOIPOCAX;

OLICHKAa «HEYJIOBJIETBOPUTEIHLHO» - BBICTABIAETCA CTYACHTY, €CIU CTYIEHT He aaj
0a30Bble OTBETHl HA BCE BOIPOCHI, HE IPOJEMOHCTPUPOBAT JIOTHYECKOW CBSI3U MEXIY
TEOPETUUECKUM M MPAaKTUYECKUM MaTepuaioM. He mokasan 3HaHUS U3 OCHOBHOW JIUTEPATYPHI.
CryaeHT JOoImyCTHII 3HaYUTEIbHbIE OIIMOKH B BOIPOCAX.

8. IlepeyeHb OCHOBHOI M [JONOJHUTEJIbHOW Y4eOHOH JIMTepaTyphbl,
HEe00XO0AMMOi1 1151 0CBOCHUS TUCUMUILIHHBI.

@) OCHOBHAaA TUmMepamypa:

1. Pemiernsik  E.II.  Cuctembl  ynpaBieHUS  XUMHKO-TEXHOJIOTMYECKUMH
mporeccaMu [DIeKTpOHHBIN pecypc]: yueoHoe mocodme / E.II. Pemernsk, A.K.
AneinukoB, A.B. KomuccapoB. - DJIeKTpOH. TEKCTOBbIe HaHHbIE. - (Caparos:
CapaToBCKUl BOSHHBIM WHCTUTYT OMOJIOTUYECKOW M XMMHUYECKON 0e30MacHOCTH,
BysoBckoe o6OpazoBanue, 2008. - 416 c. - 2227-8397. - Pexum jgocryna:
http://www.iprbookshop.ru/8144.html

2. ®énopoB A.®. Cuctembl ynpaBlieHUsS XUMUKO-TEXHOJIOTMYECKUMU MPOIIECCaMu
[DnekTpoHHBIN pecypc]: yuebHoe mocobue / A.D. dénopos, E.A. Ky3pmenko. -
ONEKTpOH. TEKCTOBble JaHHble. - Tomck: ToMCKkul MNOJUTEXHUYECKUUN
yauBepcutet, 2015. - 224 c. - 978-5-4387-0552-9. - Pexum pgocrymna:
http://www.iprbookshop.ru/55207.html

3. OmenkoB, A.FO. Cucrempl aBTOMAaTHYECKOTO YIPAaBJICHUSA: TEOpHS,
npumeHeHue, moaenupopanue B MATLAB: yue6. mocobue / A. 0. Omenkos. - 2-
e u31., uctp. u gom. - CII6.; M.; Kpacaonap: Jlans, 2016. - 631-40.

0) OononHumenvHas tumepamypa

1. ITaBnoB FO.JI. CuctemHbIii aHamu3 W OCOOEHHOCTH YIPABJICHHUS THUIIOBBIMU
00BbEKTaMH XMMHUYECKOM TEXHOJIOTHUHU [DJEKTPOHHBIN pecypc]: yueOHoe nmocodue /
FO.JI. IlaBnoB, H.H. 3uarnunoB, M.M. EmMenbssHOB. - DJEKTPOH. TEKCTOBbBIC
JaHHBIC. - Kazsans: Kazanckuii  HalMOHAJBHBIA  HCCJIEI0BATEIbCKUMN
TexHoJIoTuuecknii ynusepcurter, 2015. - 84 . - 978-5-7882-1790-1. - Pexum
noctyna: http://www.iprbookshop.ru/79509.html

2.TaBpmwioB  A.H. Cucrembl  ynpaBieHHS  XHMHUKO-TEXHOJIOTHUYECKUMU
nporieccamu. Yacte 1 [DnekTpoHHbIN pecypc]: yueoHoe nocodue / A.H. I'aBpuiios,
[O.B. IlarakoB. - DJEKTpPOH. TEKCTOBbIE AaHHbIE. - BopoHex: BopoHexckuii
roCyIapCTBEHHBI YHUBEPCUTET MHKEHEPHBIX TexHoJorui, 2014. - 220 c. - 978-5-
00032-042-6. - Pexxum moctyma: http://www.iprbookshop.ru/47452.html
3.TaBpuioB  A.H. Cucrembl  ympaBieHHUs  XUMHKO-TEXHOJIOTHYECKUMU
nporieccamu. YacTp 2 [DaekTpoHHbIN pecypc]: yueoHoe nocodue / A.H. I"'aBpuiios,
FO.B. IldarakoB. - DjeKTpPOH. TEKCTOBbIE AaHHbIE. - Boponex: BopoHexckuii
rOCyIapCTBEHHBI YHUBEPCUTET MHKEHEPHBIX TexHomorui, 2014. - 200 c. - 978-5-
00032-044-0. - Pexxum nocryma: http://www.iprbookshop.ru/47451.html

9. Ilepeuenb pecypcoB HHPOPMAIHMOHHO-TEJEKOMMYHUKAIMOHHON CeTH
«/HTEpHET», HeOOXOAUMBIX JIJISI 0CBOCHH S JUCIHUILIUHBI.
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1). eLIBRARY.RU [DnextpoHHBIN pecypc]: diexkTpoHHas O6uOmmotexka / Hayw.
9JIEKTPOH. 0-ka. — MockBa, 1999. —Pexxum poctyma: http://elibrary.ru/defaultx.asp.
— S3. pyc., aHr.

2). DOnektponnsiii katamor HBb JI'Y [DnexkTpoHHBI pecypc]: 0a3a mAaHHBIX
CONEP)KUT CBEICHHWsI O BCeX BHAaX JWT, nocrynatommx B ¢ornx Hb
AI'Y/larectanckuii roc. yH-T. — Maxaukama, 2010 — Pexum pgocryma:
http://elib.dqu.ru, cBoGoaHbIH

3). Moodle [DnexTpoHHBIH pecypc]: cUcTeMa BUPTYyalIbHOTO OOydeHHeM: [0a3a
nanueix| / Jlar. roc. yH-T. — Maxaukana, . — Jloctyn u3 cetu JAI'Y wmm, mocie
pETHCTpAIliU U3 CETH YH-Ta, U3 JI000H TOYKH, UMEIOIICH JOCTYN B MHTEPHET. —
URL: http://moodle.dgu.ru/.

4). OBC ibooks.ru [DneKTpoHHBINA pecypc]: IAECKTPOHHO-ONOIMOTEYHAS CUCTEMA. —
Pesxxum noctyna: https://ibooks.ru/.

5. OBC book.ru [DaekTpoHHBIN pecypc]: 2JIEKTPOHHO-OMOIMOTEeYHAs CUCTeMa. —
Pexxum moctyma: Www.book.ru/.

6. ObC iprbook.ru [DnekTpoHHBIN pecypc]: IIEKTPOHHO-OMOIMOTEYHAsT CUCTEMA.
— Pesxum moctyma: http://www.iprbookshop.ru/31168.html.

10. Meroau4yeckue yKa3aHus IJisl 00y4alOUIUXCH M0 OCBOCHHUIO M CUUIIIMHBI.

JlekunoHnnblii Kypc. B Xome JIEKOMOHHOrO Kypca MPOBOIUTCS
CUCTEMATUYECKOE H3JI0KEHUE COBPEMEHHBIX HAyYHBIX MAaTE€pUalOB, C LEJbIO
(GopMHpOBaHUS Yy CTYACHTOB 3HAHUM M YMEHHMM B 0OJIACTU MacCOOOMEHHBIX
npoieccoB. B Terpaau s KOHCIEKTHPOBAHUA JIEKLIMHA 3alUCH JIOJKHBI OBITh
n30MpaTeNbHBIMHA, TOJHOCTBIO CJEAYET 3alUChIBaTh TOJBKO ompeneneHus. B
KOHCIIEKTE PEKOMEHAYETCS MPUMEHSITh COKpPALIEHHUsS! CJIOB, YTO YCKOPSET 3aIHUCh.
Bormpochl, BO3HUKIINE y CTYJIEHTOB B XOJI€ JIEKIIMH, PEKOMEHIYETCS 3alUChIBaTh
Ha TOJSAX, U IIOCJIE OKOHYAHUS JIEKIUH OOpaTUThCA 3a pa3zbsiCHEHUEM K
npenoaasarento. CTyAeHTy HEOOXOAMMO aKTUBHO padOTaTb € KOHCIEKTOM
JIEKLIMIA: TOCJIE OKOHYAHHWS JIEKUMU PEKOMEHJYETCSl IEepeYuTaTh CBOW 3allUCH,
BHECTH TIIONPAaBKM M JONOJIHEHUs Ha noysax. KoHcmekTel Jekuuil ciemyer
WCITIOJIB30BATh MPH MOATOTOBKE K MPAKTUYECKUM 3aHATHUAM IK3aMEHY, MOYJIbHBIM
KOHTPOJIbHBIM, MIPY BBITIOJIHEHUH CAMOCTOSITEIIBHBIX 3aJaHUM.

Jlaboparopubie 3ansitusi. llepen nHavamom mabopaTOpPHBIX 3aHSATHH,
CTYJEHT JOJIKEH CaMOCTOSATENIbHO U3YYUTh METOIMKY BBIMOJHEHUS W MOIYYHTh
JOMYyCK y mpernojasarens. B xoae 51abopaTOpHBIX 3aHATHH CTYAEHT TOJ
PYKOBOJICTBOM TPEIOAABATEINSI BHINOIHAET JIA0OPAaTOPHbBIE 3a/1aHHUs, TO3BOJISIONINE
3aKpenuTh JEKIUOHHBIM Marepuan Mo U3y4aeMol TeMe, HAYYUTHCS BBINOIHITH
CTaTUCTHUYECKYI0 OO0paOOTKYy TMOJYYEHHBIX JAaHHBIX, HAy4YHUTbCS paboTaTh C
METOJAMKAMH, PYKOBOJAIIMMHU TOKYMEHTaMHU, HH(pOpMaluend pa3TuyHOro ypoBHSI.
CTyleHT NOJDKEH BECTH AaKTHUBHYIO TO3HABaTENbHYIO paboTy. Llemecoobpaszno
CTpOUTH €€ B (hopMe HaOIIOACHMS, IKCIEPUMEHTAa U KOHCIEKTHpoBaHUs. BaxxHo
HAyYUTBhCS BKJIIOYaTh BHOBb IMOJIydaeMyl HMHGOpPMAIlMI0O B CUCTEMY YKe
UMeIIuXcs 3HaHmid. Heobxomammo Takke aHaMM3UpOBaTh Marepuan s
BBIZICJICHHSI OOIIIETO B YaCTHOM U, HA00OPOT, YaCTHOTO B OOIIIEM.


http://elibrary.ru/defaultx.asp
http://elib.dgu.ru/
http://moodle.dgu.ru/
https://ibooks.ru/
http://www.book.ru/
http://www.iprbookshop.ru/31168.html

CaMocrosiTesibHAsE  padoTa  BBINOJHAETCS  CTYAEHTOM B BHUJIE
KOHCTICKTUPOBAHMS TEPBOMCTOYHMKA, 3aKPEIUICHUST MaTepHuasia MpU BBITOIHEHUN
MpakTHYeCKUX paboT 1o Teme. PesynabTaThl caMOCTOSTENBbHOW  PadOThI
KOHTPOJMPYIOTCSL MPENoJiaBaTeIeM M YUYUTHIBAIOTCS IPH aTTECTAIlMU CTYICHTA
(3auer, nk3aMeH). [Ipu 3TOM MNPOBOAUTCSA: TECTHUPOBAHHUE, DKCIPECC-OMPOC Ha
CEMHUHAPCKUX M TMPAKTUYCCKUX 3aHATHUAX, 3aCIyIIMBaHHE JIOKJIAJI0B, IIPOBEPKa

IIMCBMCHHBIX pa60T UT.AO

Pa3}:le.]]]>l U TEMbI VISl CAMOCTOATEJIbHOI0 U3YUYCHUS

Buabl u coep:kaHue cCaMOCTOATEeNbHON padoThl

OCHOBHBIE TIOHATHS YIIPABICHHU TEXHOJIOTHIECKUMH
nponeccamu. DyHKIHOHATBHBIE CTPYKTYPBI JTOKAIBHBIX
LIEHTPAJIN30BaHHBIX U uepapxudeckux CAY.

OCHOBEI TCOPUU aBTOMATUYCCKOI'O YIIPaBJICHU.

Knaccudukamus perymsatopo. Beibop tuna perymsropa.
®opMyIIBHBII METO/ ONPENeTICHIS HACTPOCK PEeryisiTopa.
OnTHMasbHas HACTPOHKa PEryJIITOPOB 10 HOMOTPaMMaM.

CucteMbl aBTOMAaTHYECKOTO perynupoBanus. L{udpossre
PETYJIATOPHI M MX HACTPOIKa.

-KOHCIIEKTUPOBAaHUE IEPBOUCTOUYHUKOB M APYTroi
y4eOHOI JTUTepaTypHl;

-popaboTka y4eOHOro Marepuasa (IO KOHCIIEKTaM
JeKIMiA  y4eOHOH W  HAy4HOH  JmTepaType),
MOATOTOBKA JIOKJIAJIOB Ha MpPAaKTUUYECKHE 3aHATHUSA, K
Y4aCTHUIO B TEMAaTUYECKHUX AUCKYCCUSX;

-mouck ¥ 0030p Hay4yHbIX myOnukaud U
3JIEKTPOHHBIX HUCTOYHUKOB uHbopMaLuH,
IIOATOTOBKA;

- paboTa c BOIIPOCAMH JUIsl CAMOIIPOBEPKH;

AnroputMmsel tudposoro [TU]] perynmupoBanus. Beibop
Nepro/ia KBaHTOBAHMSA. Y IPOIICHHAs METOMKA pacueTa
Hactpoek mudposoro TN/ perymsaropa. Pacuer HacTpoek
1rgpoBoro peryisiropa mo GopMyIam.

I[I/IaFHOCTI/IKa XHUMHUKO-TCXHOJIOT'HMYCCKOIO Ipo1ecca.

Mertopl ¥ IPUOOPHI 11 K3MEPEHUSI TEMIIEPATypBl, IS
U3MEPEHUs JABJICHUS U Pa3psKeHUs, U1 U3MEPEHUs
pacxoja napa, ra3a 4 >KUJKOCTH, JJI1 U3MEPEHUs YPOBHS.

-KOHCIIEKTHPOBAHHE ITIEPBOUCTOYHUKOB M JAPYroi
y4eOHOU JTUTEPATYPBI;

-popaboTka yueOHOTro Marepuana (Mo KOHCHEKTaM
JMeKImMid  y4eOHOH W  HAy4HOH  nwmTepatype),
HOATOTOBKA JOKJIAJOB HAa NPAKTUYECKHE 3aHSATHS, K
YUYaCTHUIO B TEMAaTHYECKUX JUCKYCCHSX;

-moucKk ¥ 0030p Hay4yHbIX myOnukaud U
3JIEKTPOHHBIX HUCTOYHUKOB uHbopMaLuH,
MOJITOTOBKA;

- paboTa ¢ BOIIpOCaMU JUlsl CAMOIIPOBEPKH;

OCHOBBI IPOEKTHPOBAHUS ABTOMATUYECKUX CUCTEM
ynpasieHus. O0muit moaxo K npoektupoanuio CAY.
OTarel IPOEKTUPOBAHMS, PETJIAMEHTHPOBAHHBIE
I'OCTowm.

OcCHOBHBIE 3Talbl HCCIEJOBAHUS U IPOCKTUPOBAHUS
CAY.

Oranel npoektupoBanust CAY 1 KOMIUIEKTHOCTh
KOHCTPYKTOPCKHX JJOKYMEHTOB

TunoBble cHCTEMBI aBTOMAaTHYECKOTO YIIpaBJICHUS B
XAMHYCCKON IIPOMBIINIJICHHOCTH.

-KOHCIIEKTHPOBaHUE IIEPBOMCTOYHUKOB U JAPYroii
y4eOHOU JTUTEPATYPBI;

-popaboTka yueOHOTro Marepuana (Mo KOHCHEKTaM
JMeKImMiA  y4eOHOH W  HAy4YHOH  JmTepatype),
MOATOTOBKA JIOKJIAJ0B Ha MPAKTHYECKHE 3aHATHSA, K
YYaCTHIO B TEMATHYECKHUX JHCKYCCHUSIX;

-oucKk W 0030p Hay4yHbIX INyOnuKamuid |
3JIEKTPOHHBIX HCTOYHUKOB uHhopmauu,
MOJTOTOBKA;

- paboTa ¢ BOIIpOCaMU JUIsi CAMOIIPOBEPKH;

ABTOMAaTH3UPOBAHHBIC CHCTEMBI YIIPABICHHS
TexHosoruueckumu nporeccamu (ACY TII) xumuueckoit
npoMeIieHHOCTH. OcHOBHBIE TOHsTHS. CTpykTypa ACY
TII.

VYcrpoiicta cBs3u ¢ 00bekToM (YCO). AnmaparHast 1
nporpamMmHasi miathopma KoHTposuiepoB. OnepainoHHas
cucrema PC-xontpoiepoB. CpencTBa TEXHOJIOTUIECKOTO
IIPOrpaMMHPOBaHUS KOHTPOJIIIEPOB.

TunoBble cuCTEMBI aBapUIHOTO KOHTPOJIS, CUTHAJIU3AIINH,
OJI0KMPOBKH ¥ 3amuThl. [Ipumepsl.

-KOHCIICKTHPOBaHNE IIEPBOMCTOYHUKOB W JAPYToi
y4eOHOI TUTepaTypHl;

-npopaboTka yuyeOHOTO Marepuana (0 KOHCIIEKTaM
JeKIMi  y4eOHOH W HaAy4yHOIl  nmTepatype),
MOJIrOTOBKA JIOKJIA/IOB HA TPAKTUYECKUE 3aHSTHUS, K
Y4YaCTHUIO B TEMATHYECKUX JIUCKYCCHSIX;

-oucK ¥ 0030p HayyHbIX MmyOnukamuid o
JIEKTPOHHBIX HCTOYHHKOB nHdpopMmanuy,
TIOJITOTOBKA;

- paboTa ¢ BOIIPOCaMH JUIsl CAMOIIPOBEPKH;

11. Ilepeyenr HHGPOPMALMOHHBIX

TEeXHOJIOTHii,

HCIOJIb3YeMBbIX  IpH

OCYIIeCTBJIECHMH 00pa30BaTeJbHOI0 MNpoLecca M0 AUCHHUILIMHE, BKJIKYAs
nepeyeHb MPOrpaMMHOr0 odecrnedyeHUsi U MH(OPMANUOHHBIX CIPABOYHBIX
CHCTEM.

[Ipu ocymectBieHnn 0Opa30BaTEIBLHOTO TMpoIlecca IO  JUCHUTIINHE
«CuctemMbl yIpaBiI€HUsS XUMUKO-TEXHOJOTHUYECKUMHU MPOIECCAMMY» UCTIONb3YIOTCS
cienytronue HHHOPMAITMOHHBIE TEXHOJIOTHH:



» 3aHATHS KOMITBIOTEPHOTO TECTUPOBAHMSI.

» JIeMOHCTpAIIMOHHBIM MaTepral NPUMEHEHHEM MPOCKTOpa W MHTEPAKTHBHOM
JIOCKH.

» IIporpammel nakera Microsoft Office

» IIporpamma Trace Mode 6.

12. Omnmcanue MaTepUAJbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISt
OCylIIeCTBJIEHUS 00Pa30BaTEJIbLHOI0 MPOLECCa MO AMCIUIJIMHE.

B cootBerctBum ¢ TpedoBanusmu PI'OC3+ kadempa uMeer creruaibHO
000pyZIOBaHHYIO YUCOHYIO ayAUTOPHUIO JJI IPOBEACHUS JEKIIMOHHBIX 3aHSITHHA T10
MOTOKaM CTYACHTOB, IIOMEIICHHUS JIJIs JIA0OPAaTOPHBIX PabOT HA TPYIITY CTYIACHTOB
3 12-14 denoBek W BCTIOMOTATEIBHOE MOMEIIECHUE TSl XPAaHEHUS XUMHUYECKHX
PEaKTUBOB U MPOPHIAKTHYECKOTO OOCTYKMBaHUSI YYEOHOTO U Y4EOHO-HAYYHOTO
00opy10BaHUS.

[ToMemienne sl JIEKUMOHHBIX 3aHATUNA YKOMILUIEKTOBAHO KOMIUIEKTOM
AJIEKTPOIUTAHUS, CHEIUATU3UPOBAHHON MeOeNIbl0 W OprcpencTBamMu  (Jocka
ayJIMTOpHAsl JUIsl HamucaHus MeloM U ¢iomacTepoM, croiika-kadeapa, CTOI
JIEKTOpa, CTYJ-KPECIO, CTOJbl ayAUTOPHBIE JByXMecTHbhIe (1 Ha KaxAbIX ABYX
CTYJIEHTOB), CTYJI ayIUTOPHBIN (1 Ha KaXkIOro CTY/IEHTa), a TAKXKEe TEXHUYECKUMU
cpencTBamMu oOydeHusl (IKpaH HACTEHHBIN C 3JIEKTPOMPUBOIOM U TUCTAHIIMOHHBIM
VIOPABJICHUEM, MYJIbTUMEANA MPOEKTOp ¢ HOYTOYKoM). JlabopaTopHble 3aHATHA
MPOBOMASTCS B KOMITBIOTEPHOM KJ1acce.

e AyAUTOpPHBIN KJacc.
e KOMIBIOTEPHBIN KJIacC.
e HoytOyk, MyIbTUMEaHA ITPOCKTOP JJIs IPE3CHTAIINN, SKPaH.



