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1. Ilepeyensb NJIaHUPYEMBbIX Pe3y/IbTATOB 00y4eHHUSI 1O AUCHMUILIMHE, COOTHECEHHBIX € IVIAHMPYEeMbIMH pe3yJIbTaTaMM 0CBOEeHUs 00pa-

30BaTeJIbHOI MPOrpaMMBbl.

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOTrPaMMBbl MAaTUCTPATYPBl O0YUAIOIIUIACS TOJHKEH OBJIAETh CIACAYIOIMIUMH Pe3yIbTaTaMy 00ydeHHUs

10 JUCHUILINHE:

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIU

KOI[ 1 HAMMCHOBAHHC MHIHWKATOpa
JOCTHIXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3ynbTaTbl 00yUCHHS
(neckpumnropsr)

ITK-4 Criocob6eH npoBOJUTh MOBEPKY,
HaJIQJKy M PEryJIupoBKYy 00OpymoBa-
HUS,  HACTPOMKY  MPOrpaMMHBIX
CPE/CTB, HCIOJIB3YEMBIX ISl paspa-
0OTKM M HacCTpPOMKH H3MEPUTEIbHOU
TEXHUKH W TEXHUYECKHUX YCTPOMCTB

CUCTEM YIIPABJICHUA.

IK-4.1. Bnageetr nporpaMMHO-TEXHUYECKOM
0a301 /7151 BHITIOJTHEHUSI OTIEPAIliil IPOBEPKU
TEXHUYECKOTO COCTOSIHUST W HACTPOWKHU KOH-
TPOJTBHO-U3MEPHUTEILHBIX CUCTEM

3HATh: O0IINE TeHCHIINH 1 TIPOOJIEMBI Pa3BUTHS CHCTEM aB-
TOMAaTH3al[MM OTpacid Ha YPOBHE HMHTETPHUPOBAHHON CH-
CTEMBI-MBI YIIPABICHHS C TPUMEHEHHEM U (PPOBHIX TEXHOIO-
ruii. (3H-1);

YMeThb: TOCTPOUTH CTPYKTYPHYIO CXEMY CHCTEM YyIIPaBIICHUS
TEXHOJOTUYECKUMHU TIpoIeccaMt, (pyHKIIMOHAIBHYIO CTPYK-
Typy ACVYTIL; pazpaboTarth aqroput™M OTAEIBHBIX MOACH-
cteM (KOHTPOJIS, yrpaBiieHHs) GyHKIIMOHAIBHON CTPYKTYPHI
ACVYTII (¥-1)

BJIQ/IeTh. AHAIUTHYECKUMH METOJaMHU CHHTE3a CHUCTEM
ynpasienusi(H-1).

IIK-4.2. ®opmupyeT nuHGOpMaIIOHHO-U3ME-
PUTEIIBHYIO CHCTEMY B COOTBETCTBUH C OCO-
OCHHOCTSIMU TEXHOJIOTUYECKOTO 00bEKTa

3HaTh: 00 OCHOBHBIX CX€MaX YIPaBJICHUS TUIIOBBIMHU TEXHO-
JoruyeckumH mporeccamu otpaciu (3H-2);

BJaJeTh. METOJAMKON aHalIM3a TEXHOJIOTHYECKOTO Ipoliecca
Kak 00bekTa aBToMaTH3aiuu u ynpasienus (H-2).

yMeTh: pa3padoTaTh aJTOPUTM OTAENbHBIX MOACUCTEM
(xoHTpOJIA, yIIpaByieHUs) QYHKIIMOHATIBHON CTPYKTYpPHI
ACVYTII (¥Y-2)




2. MecTO AUCHMIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpamMMabl.

JlucuumrHa OTHOCUTCS K JUCHMILIMHAM 4acTd, (OpMUPYEMOIl ydyacTHHKaMu oOpa3oBa-
tenbHbIx oTHomIeHu# (b1.B.02) u usyuaercs na 1 kypce.

B MeronuyeckoM IutaHe JUCHMIUIMHA OMMPACTCSA HA 3JEMEHThl KOMIIETeHIIUH, c(hOpMUpO-
BaHHBIC TPU M3YYCHHH IUCLUUIUIMH «ABTOMATHU3aLUS TEXHOJOTHUECKUX IMPOIECCOB M MPOU3-
BOJICTBY», «IIpoeKTHpOBaHNE CUCTEM aBTOMATU3ALMU U YIIPaBIEHUA», «MoAeIMpoBaHUE CUCTEM
ynpasieHus», orHocsammxcs kK OOIT moaroToBku 6akanaBpoB.

[Tony4eHHbIe B ITpoLiecce U3y4eHUs TUCIUITIIMHBI «ABTOMATU3aLUs TEXHOJIOTHYECKUX IIPO-
IIECCOB OCHOBHBIX XUMHUECKUX MPOU3BOJCTBY 3HAHHS, yMEHHS U HABBIKA MOTYT OBITh HCIIOJIB30-
BaHbl B HAyYHO-HMCCJIEI0BATEIbCKON pab0oTe MarucTpaHTa ¥ Ipy BHIIIOJHEHNH BBITYCKHOM KBaJIM-
(duKaOHHON pabOTHI.

3. O0beM IUCHUILIUHBI.

Bup yueOHOi# pabOThI Beero,

ya p 3E/akanem. Yacos

OO01mas TPy10eMKOCTb THCHUTLTHHBI 3/108

(3a4ETHBIX €AMHUIY aKaJICMHUYECKHX YaCOB)

KonTakTHas padora ¢ npenogaBaresem: 74
3aHSTHSI JISKIIMOHHOTO THIIA 18
3aHSATHS CEMUHAPCKOTO THUIIA, B T.4. 54

CEMHUHApPHI, IPAKTHYSCKUEC 3aHATHUS (B TOM YHCIIC TPAKTHICCKAS 18

MOJATOTOBKA)

nabopatopHbie pabOTHI (B TOM YHCIIE TPAKTUIECKAsI TIOJITOTOBKA) 36 (2)

KkypcoBoe npoektupoBanue (KP wum KIT) -

KCP 2

Jpyrue BUJIbl KOHTAKTHOH paboThl -

CamocrosiTesibHas padoTa 34

®opma Tekyuero kourpoas (Kp, pepepar, PI'P, acce) -

®opma npome:xxyTouHoii arrecranmuu (KP, KII , 3auert, sx3amen) 3a4yer




4. Conep:xkanue TUCHUNIHHBI.
4.1. Pa3nenpl TUCHUIITUHBI U BU/IbI 3aHITHIA.
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1. | Beenenme. OCHOBHBIE OHATHS U 2 [1K-4 [IK-4.1
OITPE/ICIICHHYSI.
2. | CucreMHBIH aHAIN3 TEXHOJIOTHYE- 2 3 [1K-4 [1K-4.1
CKOTO TIpoIiecca Kak 00bheKTa
yIpaBiIeHUS U aBTOMATH3allUU
3. ABTOMaTH3aIUs THAPOMEXaHUYE- 2 8 6 1IK-4 1IK-4.1
CKHX TIPOIIECCOB [IK-4 [IK-4.2
4. | ABTOMaTHM3aIHUs TEIIOBBIX nporec- 2 3 8 6 1IK-4 1IK-4.1
COB [1K-4 [1K-4.2
5. | ABTOMaTH3aIus MacCOOOMEHHBIX 2 6 8 6 1IK-4 1IK-4.1
Nponeccon [IK-4 [1K-4.2
6. | ABTOMaTH3aIMs PEAKTOPHBIX MPO- 2 8 6 I1K-4 I1K-4.2
LIECCOB
7. | ABroMaru3anusa HOTEHIHAILHO 3 3 6 [1K-4 [1K-4.1
OITACHBIX MPOIECCOB XUMUIECKHIX K-4 [K-4.2
POM3BOICTB '
8. ABTOMATH3aIUI XUMUKO-TEXHOJIO- 3 3 4 4 1IK-4 1IK-4.1
TUYECKHUX TIPOU3BOICTB [IK-4 [K-4.2
Hroro 18 18 36 34
4.2 ®opMupoBaHHEe WHIAMKATOPOB JOCTHKEHUsI KOMIIETEHIUH pa3aesaMu JHCIH-
ILIMHEI
Ne Konx naaukaropos no-
HanmenoBanwue pa3jena JUCIUILTAHBI
/I | CTHKEHUS KOMIIETCHIIUN
1. MK-4.1 Beenenre. OCHOBHBIE ITOHATHS U OMPENICIICHUSL.

CHCTEMHBIM aHAIN3 TEXHOJOTHYECKOIO nmponecca Kak 00b-

CKTa YIIPAaBJICHUA U aBTOMAaTHU3allun
ABTOMaTI/IBaL[I/ISI THAPOMCXAHUYCCKHUX ITPOLIECCOB
ABTOMaTI/I3aHI/I$[ TCIIJIOBBIX ITPOLCCCOB




/o

CTHOKCHUSA KOMIICTCHIINHN

Konx nnaukaropos no-

HaumenoBanue pasnena QuCHUIUITMHBL

YCCKHUX ITPOU3BOJACTB

ABTOMaTI/ISaHI/IH MacCOOOMEHHBIX IIpoIeCcCcoB
ABTOMaTI/I3aI_II/151 MOTCHIUAJIbHO OIIACHBIX IMPOLECCOB XUMMU-

ABTOMaTI/I3aLII/I5I XUMHKO-TCXHOJOTMYCCKUX IMTPONU3BOJACTB

IIK-4.2 ABTOMAaTH3a1Us THAPOMEXAHUYECKUX IIPOLIECCOB

YCCKUX MMPOU3BOJACTB

ABTOMAaTH3a1Ms TETUIOBBIX MPOILIECCOB
ABTOMaTH3a1Us1 MACCOOOMEHHBIX MPOLIECCOB
ABTOMAaTHU3a1Ms PEAKTOPHBIX IPOLIECCOB
ABTOMaTH3a1Ms MTOTEHIIMAIILHO OMACHBIX MPOILIECCOB XUMHU-

ABTOMaTI/I3aHI/I$I XUMHKO-TEXHOJIOTMYCCKUX IMPONU3BOACTB

4.3. 3ausaTHd JeKINOHHOr0 THIIA.

No
paszena Juc-
LUTUIAHBI

HanmMmenoBanue TeMbl
U KpaTKOE COJepKaHUE 3aHATHUS

O0nem,
aKaJ.
Yacel

ManoBanuoH-
Has popma

1.

Beenennie. OCHOBHBIE TOHSATHS U OTPEJICTICHUSL.

OcoOeHHOCTH W TPOOJIEMBbI PA3BUTHUS XUMHUYECKHX
TEXHOJIOTHH, ONPEIEIAIONIME OCHOBHBIE 3Talbl pas-
BUTHS aBTOMATU3ALMH TEXHOJIOTMYECKHUX MTPOLECCOB

JIB

CucTeMHBI aHAJIA3 TEXHOJOTMYECKOrO IIpolecca Kak
00BbEKTa YIPABJICHUSI U aBTOMATH3aIUH.

Omnpenenenne XTIl kak TEXHOJIOTMYECKOTO 00BEKTA
ynpasnenus: (TOY). Tpe6osanus k TOY. Tumnosas
CXeMa TEXHOJIOTHYECKOTO MPOU3BOJCTBA XHUMHUYE-
CKHMX MPOJYKTOB.

JIB

ABTOMAaTH3a1Ms THAPOMEXAHUYECKUX TTPOLIECCOB
TumnoBas cxema mporecca nepeMenieHus KuIKoCTe!;
TpyOONpPOBOJ KaK OOBEKT YMpaBIEHUS; HACOCH KaK
OOBEKTBHl  YNPABJICHHS: IEHTPOOEKHBIE HACOCHI,
MOPIUTHEBBIE HACOCHI; OCHOBHBIE CIOCOOBI U CXEMBI
YIIPABJICHUS TPOU3BOAUTEIBLHOCTHIO HACOCOB; HACOC-
HbIE CTAHIIMH; TUIIOBBIE CXEMbI aBTOMATHU3AlUU TPO-
1ecca nepeMeneHus )KMIKOCTH HacoCaMu

JIB

ABTOMaTHE}aHI/IH TCIUIOBLIX ITPOIICCCOB

®u3nuecKrue OCHOBBI TEIUIOBBIX MpoleccoB. duznye-
CKHE TIapaMeTpbl U CKOPOCTH JBUKEHUS TETUIOHOCH-
tenei. TermnmoBele 6amaHChl B TEMJIOOOMEHHBIX ara-
patax. OCHOBHOE ypaBHEHHE Teruionepenayu. [IBu-
XKylllasg CUJia TEIUIOBBIX mpoueccoB. [locTtaHoBka 3a-
JTa4¥ YIIpaBJICHUS TEMJIOBBIMU MPOIIECCAMHU

JIB

ABTOMAaTH3aIUsI MACCOOOMEHHBIX MTPOIIECCOB

Onpenenenre MaccooOMeHHBIX MporeccoB. OCHOB-
HBIE THITBI MacCOOOMEHHBIX IporieccoB. PaBHoBecue
npu Mmacconepenade. Pabouue nuHUKM MaccooOMeH-
HBIX TIpoIleccoB. /[BIKyIlas cuiia MmporeccoB Macco-
nepenayn. TexHomornyeckre 0cCOOEHHOCTH pean3a-
IIMA MacCOOOMEHHBIX mporeccoB. (OcobeHHOCTH
yIIpaBJICHUS] MACCOOOMEHHBIMH TPOIIECCAMH.

JIB




Ne

pasnena auc-
IUTUTMHBI

HanmMmenoBanune TeMbl
U KpaTKOe COJEpKaHUE 3aHATHS

O0OneM,
aKaj.
Yachl

NuaHoBanuoH-
Has popma

6.

ABTOMaTH3alIUs PEAKTOPHBIX ITPOLIECCOB
Haznauenue u CTpykTypa XHMHYECKHUX PEAKTOPOB.
Krnaccudukanus XUMHYECKUX MPOIECCOB U XUMHUYEC-
ckux peaktopoB. [lokazarenu s3¢dekTuBHOCTH peak-
TOPHBIX ITpolieccoB. Llenu ynpasnenus. Anaius peak-
TOPHBIX IPOIECCOB KaK 0OBEKTOB YIIPABJICHUS U aB-
TOMaTHU3ALIHI

JIB

ABTOMaTH3a1Ms MOTCHIIMAIBHO ONACHBIX IPOLIECCOB
XUMHUYECKHUX IPOU3BOJACTB.

Crnenuduka NoTeHIMAIBHO ONACHBIX MPOLECCOB XU-
MHYECKON TEXHOJIOTMU. XapaKTEPUCTHUKA ITOTEHIU-
aJIbHO OIACHBIX MPOLIECCOB KaK OOBEKTOB yIpaBile-
HUS M 3al0UThl. ABTOMAaTHU3UPOBAHHBIE CUCTEMBI
YIPaBIEHUS NMOTEHIMAIBHO ONACHBIMU IIPOLECCAMM.
CTpyKTypa U OCHOBHBIE (PYHKIIMOHAJIbHBIE OCOOEH-
HOCTH. ABTOMAaTHYECKNE CUCTEMBI 3aILUThI IOTEHIIH-
aJIbHO ONIACHBIX IpolieccoB. CTPyKTypa U alIrOpUTMBI
ABTOMATUYECKUX CHCTEM 3aLIUTBHI.

JIB

ABTOMAaTHU3aIUA XUMHKO-TE€XHOJOTUYECKUX TPOU3-
BOJICTB.

ABTOMAaTH3aIMsl HEMPEPBIBHBIX MPOU3BOJICTBEHHBIX
nponeccoB Ha ocHoBe uaeosoruu ACYTII. OcHos-
HBIE 33]1a4M, pelllaeMble Ha YPOBHE yIPaBICHHUS MPO-
HM3BOJCTBOM, KaK XHMMHMKO-TEXHOJIOTHYECKOH CHCTE-
Mot XTC. Anropurmusanus 3ajgadyd OINEpaTUBHOU
ctatnuyeckou onrtumuzaruu X1C

JIB

4.4. 3aHATUS CEMUHAPCKOI0 THIIA.
4.4.1. CeMuHapbl, NPAKTHYECKHE 3AHATHS.

Ne
paszaena
JIACIIN-
TIJTUHEBI

HaumenoBanue TemMpl
U KPaTKOE COZIEPKAHNE 3aHATUS

O0neM,
aKaJ. 4achl

BCETO

[Ipu-
Meda-
HUSA

B TOM
qucie Ha
IpaKTH4e-
CKYIO IIOJI-
TOTOBKY

CucTeMbI yIpaBJIeHHs MPOLIECCAMH BBITAPUBAHKS

OOBeKThl aBTOMAaTH3AIMK BBINAPHBIEC amMaparbl ¥ MHOTOKOP-
ITyCHBIE BBITIAPHBIE YCTAHOBKH. AHAIIN3 ITPOLIECcca BbIITapUBaHUS
Kak 00beKTa yIpapJieHHs M aBTOMATH3ali. TUIIOBOE perlieHre
aproMaru3aiuu. Tumosas cxema aBToMaru3aliy. BosMoxHbIe
BapUaHThl YNPABJICHUSI B 3aBUCUMOCTA OT TEXHOJOTMYECKUX
0coOeHHOCTeH npoliecca.

3K,
MII

CucTeMbl yIpapJIeHHs MPOIIECCaMI KPUCTAUTH3AIHH.

OcHoBHBI€ CITOCOOBI KPUCTATLIU3AIMK B XMMHUYECKOM MPOMBIIII-
JICHHOCTH: BBINAPUBAHUEM, OXJIQKICHUEM, BAKYYMHUPOBAHHEM.
Hemu ympasienust, mokazarenn 3pdexTuBHOCTH. AHATN3 KPH-
CTAJUTM3AaTOPOB KaK OOBEKTOB YIpaBJIeHUs. TUIOBbIC PEIICHHUS

3K,
MII




O0OneM,
No aKaJ. 4achl
pasznena HanmenoBanve TeMbl B TOM

Meda-
JUCLH- 1 KPaTKOE COIEPIKAHKE 3aHSITUSI HHACIIC Ha

BCCT'O | IpaKTU4e- HUS
IUTHHBI

CKYIO TIOAI-
TOTOBKY

[Ipu-

aBTOMAaTH3aluu. Bo3MmoxxHbIC BapUaHThI YIIPABJICHUSA B 3aBUCH-
MOCTH OT TEXHOJIOTMYECKUX 0COOEHHOCTEH Ipornecca.

5 CHCTeMBI yIpaBIIeHus Mporieccamu abcopOImu 3 3K,
OO0r1as xapakTeprcThKa rporiecca abcopOrwm. THIoBast TEXHO- MIII
Jormyeckasi cxema aOCcopOIMOHHON ycTaHOBKU. [lokazaresb
3¢ PEKTUBHOCTH U LIEb YIPABICHHUS POIIECCOM. AHAIU3 MPO-
iecca abcopOIMK Kak 00BEKTa YIIPABJICHHUS U aBTOMATH3AIIHH.
TunoBoe pelieHre aBTOMAaTH3AMK. THUIIOBAs CXeMa aBTOMaTH-
3anmn. Bo3MOKHBIC BapHaHTBI yIPaBJICHUS B 3aBUCHUMOCTH OT
TEXHOJIOTHUECKUX OCOOCHHOCTEH mporiecca

6 CucteMbl yIpapJieHUs IPOLIECCAMH CYIIIKH. 3 3K,
OO0r1m1as XxapaKTepUCTUKA OCHOBHBIX METOJIOB CYILIKHU U CYILIHJIIb- MI
HBIX aMaparoB, IPUMEHIEMbIX B XUMUYIECKON TEXHOJIOTHH.
INokazaremu 3¢ PEeKTUBHOCTH, LIETH YIIPABICHUSL.

AHanM3 NpOIECCOB CYIIKH (Ha IPUMEPE THITOBOKM OapabaHHOI
CYILIMJIKH) KaK 00BEKTOB aBTOMATU3ALIU U YIIpaBlieHus. THIio-
BbI€ PEILICHUS aBTOMATH3AIMU. TUTOBBIE CXEMbI aBTOMATH3a-
1y, Bo3Mo)KHBIE BAPUAHTBI YIIPABICHHSI B 3aBUCUMOCTH OT
0COOEHHOCTEH TEXHOJIOTMYECKOT0 Ipoliecca.

7 CHcTeMBl yIpaBIeHHs IPOIIECCaMU PEKTH(UKAIHH. 3 3K,
Oco0eHHOCTH TIPOIIECCOB PEKTHU(DUKAINK B 3aBHCHMOCTH OT CO- MIII
CTaBa pa3/esseMON CMECH M KOHCTPYKTHMBHOIO O(OpMIICHUSL.
TumoBast cxema peKTH(UKAIMOHHON ycTaHOBKH. [lokasarenu
s dexTBHOCTH Tpoliecca, Len YIpaBleHHus. AHAIN3 PeKTH-
(bUKAIMOHHOM YCTAaHOBKU KaK OObEKTa YIPaBJIEHUsI U aBTOMa-
Tu3amu. TumoBoe pelieHne aBToMaru3alyu. Twurosas cxema
aBroMaru3aiuu. Bo3MoxHbIEe BapraHThI YIIpaBIICHUS! B 3aBUCH-
MOCTH OT II€JTU YIPABJICHUsI U TEXHOJIOTMUECKUX OCOOEHHOCTEH
Tporecca.

8 3aueTHOE 3aHATHE 3 3K,
MIII

Pe3ynbpraToM npakTUUECKUX 3aHATUH ABJISETCS HAIMCAHUE MAaruCTpaMy MMCbMEHHON KOH-
TPOJIBHOU pabOTBHI.

[To KOHTpOIBHOM paboTe YCTaHABIMBAETCS OLIEHKA «3aYTEHO» WIIH «HE 3a4TEHO», (HOpPMU-
pyemasi o pe3yJabTaTaM MPEeACTaBICHHOTO OTYETa U YCTHOTO coOeceT0BaHuUs.

OreHKa «3a4TEHO» CTaBUTCSI, €CITU MAarucTp BlajeeT HeOOXOAUMBIMH 3HAHUSMHU, YMEHHU-
SIMU Y HaBBIKAMH TPU BBIMOJTHEHUN KOHTPOJIBHON paOOTHI.

OreHKa «HE 3a4TEHO» CTaBUTCA, €CJIM MAarucTp HE B MOJHOM Mepe BiajeeT HeoOXOoau-
MBIMH 3HAHUSIMH, YMEHUSMU U HAaBbIKaMH, YKa3aHHBIMH B Ka4eCTBE OCHOBHBIX IIpH (POpMHUpOBa-
HUM 3aKPETUICHHBIX 32 JAHHOW JUCHHUIUTMHON KOMITETEHIIUN



4.4.2. JlabopaTopHble padoThI

O0newm, [Tpume-
Ne aKaJ. 4yachl YaHUs
paszena HanmenoBanme TeMbI B TOM oI
JUCLIH- U KPaTKOE COJEPKAHUE 3aHATUS Ha [IpaKTHYe-
IIJINHBI BCEro CKYIO oAro-
TOBKY
3 [lepBuunas 06pabOTKa CTATHCTUYECKON MH(POPMAIIHH. 8
O06paboTKa YKCIIEPUMEHTATBHBIX TaHHBIX
4 CHUHTE3 CTaTUCTUYSCKUX MAaTEMAaTHUECKUX MOJIENIeH cTa- 8 2
Tk XTII.
[TonydyeHne MaTeMaTUYECKUX MOJIENIEH C UCIIOJIb30-
BaHMEM CTaTUCTHUUYECKUX HaHHBIX
5 OnTtuMH3anys CTaTUYECKUX PEKUMOB cloXKHBIX X TTI. 8
Pacuer onTUManbHBIX PEKUMOB A CTATUCTHYE-
CKHX MaTeMaTHYECKUX MOJelIei
6 HccenenoBanyie 4yBCTBUTEIBHOCTH ONITUMYMOB CTaTHYE- 8
CKHX PEKHUMOB CI0KHbIX X TII.
AHaJIN3 YyBCTBUTEIBHOCTH ONTUMYMOB CTaTHUCTH-
YECKHUX PEKUMOB.
8 Hrorosoe 3aHsaTne 4
4.5. CamocTosiTesibHasi padoTa 00y4alommXxcsl.
Ne Ilepeuens BOpoOCOB It OOnewm, ®dopma KOH-
pasjie/a ue- CaMOCTOSATENBHOTO U3YYEHHUS aKaJi. 4achl TPOIA
IUATITAHBI
3 ABTOMaTH3aIMS TIPOIIECCOB PA3NIENICHUS] HEOJJHOPOIHBIX CH- 6 YcrHbIii onpoc
cTeM. AHaM3 Mpoliecca pasiesiCHHsT HEOTHOPOIHBIX cMecei Nol
KaK 00bEKTa aBTOMATH3AIH
4 ABTOMAaTH3ALMs TETUIOBBIX MTPOLIECCOB (MCTIAPUTEINH, 6 YcrHbli onpoc
KOHZIGHCATOPBI, NeUr) AHAIN3 TETIOBBIX MPOIIECCOB Nel
Kak 00BEKTOB aBTOMATH3ALHU
5 ABTOMATH3AIMS MacCOOOMEHHBIX MPOLIECCOB. AHATIM3 Mac- 6 YcerHBIM onpoc
COOOMEHHBIX MPOIIECCOB Kak 0OBEKTOB aBTOMATH3AINH Nol
6 ABTOMATH3AIMS PEAKTOPHBIX MPOIIECCOB. AHATIM3 PEaKTOP- 6 [IucemenHbI
HBIX TIPOIIECCOB KaK OOBEKTOB aBTOMATH3AIMH ornpoc Nel
7 ABTOMATH3AINAA TOTEHIIMAILHO-0IIACHBIX TEXHOJOTHYE- 5] VYerHbIl onpoc
CKHUX IMPOIIECCOB. AHAJIU3 MOTCHIIMAIBHO-OMACHBIX MTPO- Nol
[IECCOB KaK 0O0OBEKTOB aBTOMATH3AI[UI
8 ABTOMATH3AIHS TIEPHOTTUECKUX U ICKPETHBIX TEXHOJIOTH- 4 TIrceMeHHbBIN
YECKHX IMPOU3BOACTB. AHAIN3 TICPUOAMICCKUX U TUCKPET- ompoc Ne2
HBIX IPOIIECCOB KaK 00BEKTOR aBTOMATH3AINN
Htoro 34

5. [lepeyeHb y4eOHO-METOANYECKOr0 0OOecnevyeHHus 1JIs CAMOCTOATEIbHOM padoThI
00y4aroIUXCcH M0 JUCHMILIHHE.
MeTtoaudeckue ykazaHus I 00OYJarOIIUXCs M0 OPraHU3allui CaMOCTOSATENbHON paboThI
M0 TUCIUILINHE, BKITIOYAs IEPEUEHb TEM CaMOCTOSTEILHON pa0doThI, (HOPMBI TEKYIIIETO KOHTPOJIS
110 JUCILIUIININHE U Tpe6OBaHI/I${ K UX BBIITOJTHCHHIO PAa3MCEIICHEBI B BHGKTpOHHOﬁ I/IH(l)OpMaI_H/IOHHO-
obpazoBatenbHoii cpeae CIIOI TU(TY) na caiite: https://media.technolog.edu.ru



https://media.technolog.edu.ru/

6. ®oH/ OLIEHOYHBIX CPECTB /ISl IPOBeeHUs] POMEKYTOYHOM aTTeCTAIUN
CBOeBpeMEHHOE BBINOJIHEHNE 00y4YaIOUIMMCSI MEPOTIPUSATHI TEKYIIEro KOHTPOJIS MO3BO-

JSI€T TPEBBICUTH (JIOCTUTHYThH) NOPOTOBBIM YPOBEHD («YAOBIETBOPUTEIBHO») OCBOCHUSI TPEY-
CMOTPEHHBIX 3JIEMEHTOB KOMIIETCHUMH. Pe3ynbTaTsl TUCHUILIMHBI CYMTAIOTCS TOCTUTHYTHIMH,
€CJIN JUIsl BCEX 3JIEMEHTOB KOMIIETEHIUI MPEBBIIIEH (JOCTUTHYT) IIOPOrOBbII YPOBEHb OCBOEHUS
KOMIIETEHIIMM Ha AaHHOM 3tane. IIpomexxyrouHas arTecranus 1Mo AMCUUILUIMHE IMPOBOJIUTCS B
dopme 3aueta mo 6mneram. K ciaue 3adera qOMycKarOTCs CTYICHTHI, BHITOJHUBIINE BCE (POPMBI
TeKyuero KoHTposst. [Ipu ciade 3auera cTyeHT mostydaeT OuieT, CoAep Kalluii 1Ba BOIpoca U3
IIEpPEYHsI BOIIPOCOB, BpEMs IOATOTOBKU CTYJIEHTA K YCTHOMY OTBeTy - 110 40 mMuH. Pe3ynpraTsl
OCBOCHMS JUCLUIUIMHBI CYUTAIOTCS JIOCTUTHYTBIMM, €CJIU /711 BCEX 3JIEMEHTOB KOMIIETEHIUH J10-
CTUTHYT IIOPOTOBBI YPOBEHb OCBOECHUS KOMIIETEHIIMM HA JAHHOM 3Talle — OLIEHKA «yI0BJIETBO-
PUTEIBHO.

[Tpumep conepxanus Ouiera A NPOMEXKYTOUHON aTTecTalluu B popme 3a4éra:

1. Meronuka peienust 3ajauu yupasieHus crarndeckumu pesxumamu X T11. Mcenenosanue
YYBCTBUTEIILHOCTH OITUMYMOB.

2. ABTOMaTH3aIHs POLIECCOB MepeMeIieH s Ta30B. OCHOBHBIE XapaKTEPUCTHKH ITOPITHEBBIX
OJIHOCTYIIEHYAThIX KOMIIPECCOPOB KaK OOBEKTOB YIIPaBICHUSL.

@DoH/T OIIEHOYHBIX CPEJICTB 10 JUCIMILUIMHE MpeacTaBieH B [Ipuioxenun 1

7. llepevyeHb y4eOHBIX U31aHUI, HEO0OXOAUMBIX [IJIS OCBOEHUSI U CUMIIMHBI
a) meyaTHbIE U3IaHUS .

[IpoekTupoBaHue CHUCTEM aBTOMAaTH3AIlMHM TEXHOJIOTHUECKHX IporeccoB : CrpaBodHOe
nocooue / A. C. Kimtoes [u 1p.] . - MockBa : Anbsiac, 2015. - 464 ¢. - ISBN 978-5-903034-
44-4

OCHOBBI aBTOMATH3aLMU TPOU3BOICTBEHHBIX MPOIECCOB HEPTETA30BOI0 MTPOU3BOICTBA !
yuebHoe nocodue s By3oB / M. 1O. Ilpaxosa [u ap.] . - MockBa : Akagemus, 2014. - 256
c. - ISBN 978-5-4468-0658-4

0) 2J1eKTPOHHBbIE y4eOHbIe U3JAHUSA:

Jlenckuit, M. C. ABTOMaTH3aIUsl TEXHOJIOTUYECKUX MPOIECCOB : ydeOHoe mocodue / M.
C. Jlenckuii. — MockBa : MUPDA-Poccuiickuii TexHonornyeckuii yausepcurer, 2019. —
99 c. — Tekcrt : anexkTpoHHBIN // JlaHb : 31eKTpoHHO-OMOIMOTEeYHast cucrema. — URL:
https://e.lanbook.com/book/171503 (nata obparuenus: 06.06.2021). — Pexxum moctyma: mo
HOJIIHCKE.

Kapnos, K. A. OcHOBBI aBTOMaTH3aI[MH1 TPOU3BOJCTB HE(PTEra30XMMUYECKOTO KOMIUIEKCA
: yueOHoe nocobue / K. A. Kapnos. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2019. —
108 c. — ISBN 978-5-8114-4187-7. — TekcT : 2eKTpoHHBIH // JIaHb : 2JIeKTPOHHO-OHOIHO-
teyHass cucrema. — URL: https://e.lanbook.com/book/115727 (nata oOparieHus:
06.06.2021). — Pexwum gocTyma: 1Mo moJImicKe.

CanpikoB, X. A. ABTOMaTH3aIMsI TEXHOJIOTHYECKUX MTPOLIECCOB M MTPOU3BOACTB : yueOHOe
nocobue / X. A. Canpikos, 3. JI. Xakumos, M. P. UcaeBa. — ['po3HbIil : MuHucTepcTBo
oOpa3zoBanus 1 Hayku Poccuiickoit @enepanuu, I'po3HeHCKUI Tocy1apcTBEHHBINA HEePTsI-
Hol TexHmueckuil yauBepcuret, 2017. — 138 c. — Tekcr : anekrpoHHsbii // Jlanb : smek-
TpOHHO-OMONMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/156895 (nata oOpa-
mennst: 06.06.2021). — Pesxxum gocTyma: 1mo mojamnucke.

8. Ilepeyens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAMOHHOI ceTn «AHTEp-

HET», HQOﬁXOlIl/IMI)IX AJIA OCBOCHUSA JUCHUIIJIMHBI.

- yueOnbIit iaH, PI1/] u yueOHo-MeTommueckue marepuainst: http://media.tech-

nolog.edu.ru

- DuexkTpoHnasi oudanorexka CIIGI'TU(TY) (na 6a3ze IbC «bubauoTex»)
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[Mpunagnexxnocts — cooctBennas CITIOI TU(TY).

JloroBop Ha nepeaady rnpasa (IpOCTON HEUCKITIOUUTENIbHOM JIMIIEH3UH ) HAa UCTIOJIb30BAHUS
pe3ynbTaTa HHTeIUIeKTyaabHo# nearenbHoctd OO0 «bubnumoTex»

I'KNe0372100046511000114 135922 ot 30.08.2011

Anpec caiita — http://bibl.Iti-gti.ru/

WNHutepuer-pecypchl: MNPOBOAMTH TMOWUCK B  Pa3IMYHBIX CHCTEMaX, TaKUX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, Www.yah00.fu © HCIIOJIb30BaTh MaTCPUAIIbI
CalTOB, pEKOMEHIOBAHHBIX MPEMO/IaBaTeNIEM Ha JCKIIMOHHBIX 3aHATHUSX.

C KOMIBIOTEPOB UHCTUTYTA OTKPBIT JOCTYII K:

www.elibrary.ru - eLIBRARY - nHaydnast 31eKTpoHHast OHOIHOTEKA MEPHOANYECKUX H3-
JAHUH.

9. Meroauyeckue YKa3aHus JJs 00y4alOUIUXCHA M0 OCBOEHHIO TUCHMILUIAHBI.

Bce Bubl 3aHATHN 110 JUCHUIUIMHE «ABTOMATH3alMs TEXHOJIOTUYECKUX MPOLIECCOB OC-
HOBHBIX XMMHYECKHUX IPOU3BOJICTBY MPOBOJSATCS B COOTBETCTBUU C TPEOOBAHUSIMH CJEIYIOIINX
CTIL:

CTII CII6I'THU 040-02. KC YKIB. Bunbl yueoHsix 3ansatuii. Jlekmus. O6mue TpeboBa-
HUS;

CTO CII6I'TU 018-2014. KC YK/IB. Buab! yue6HbIx 3anstuii. CeMUHAphI U MIpaKTH4e-
ckue 3ansATus. O0ume TpeOoBaHUs K OPraHU3alliy U MIPOBEACHHUIO.

CTO CII6I'TH 020-2011. KC YK/IB. Bunbl yueOnbix 3ansatuii. JlabopaTopHbie 3aHATHSL.
OO6mmue TpeOoBaHMs K OPraHU3AIUH U TIPOBEIACHHIO;

CTII CII6I'TH 048-2009. KC YK/IB. Buzst yueOnbIx 3ausTuii. CaMmocToATe IbHas MIaHH-
pyemas pabota ctyneHToB. O0mue TpedoBaHus K OpraHU3alliy U TPOBEICHHUIO.

[InanupoBaHue BpeMeHU, HEOOXOJMMOIO0 Ha W3YYEHHUE NAHHOW MUCIUIUIMHBI, JTyYlle
BCET'0 OCYIIECTBIISITH HA BECh CEMECTP, MPEAyCMaTPUBasi IPH TOM PETYJIIPHOE TOBTOPEHHUE MTPOIA-
JEHHOTO MaTepuara.

OCHOBHBIMU YCIIOBUSIMH TIPaBUJILHOM OpraHU3alMKM y4eOHOTO Ipoliecca AJisi CTYJACHTOB
SBIISETCS:

IJIAHOBOCTh B OpPraHU3aluy yueOHOU padoThl;

CEpbE3HOE OTHOUIEHUE K U3YUEHUIO MaTepuaa;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsATUS CTYIEHT MOMKEH NMPUXOIUTh, UMEsl 3HAHUS 10 YK€ U3YUYCHHOMY MaTepHainy.

10. Iepeyenb nHGOPMANMOHHBIX TEXHOJIOTHii, HCIOJIb3YEeMbIX PH OCYIIECTBJIEHHT
00pa30BaTeJIbHOIO MPOIECcca Mo THCIUTIIHHE.

10.1. UudopManuoOHHBIE TEXHOJTOTHH.

B yueOHOM mporiecce o JaHHOM TUCHUTIIIMHE MPEyCMOTPEHO UCTIOIh30BaHe HH(POopMa-
LIMOHHBIX TEXHOJIOTHM:

YTEHHE JICKIUN C HCTIOJIb30BAHUEM CIIAal1-PE3EHTALINN;

B3auMojieiicTBHe ¢ oOydaronumucs nocpeacrsom SMOC.

10.2. ITlporpammHoe obecnieyeHue.
J51g ipoBeieHus 3aHATUH UMEIOTCS TIepCOHANIbHBIE KOMITBIOTEPHI C TPOrpaMMHBIM obecrie-
YCHHUEM:

- Microsoft Office Std, Akagemudeckas TuIeH3us, CyOIuIeH3noHHbIH JoroBop Ne02(03)15
ot 20.01.2015, ¢ 20.01.2015 G6eccpouno;

- PTC Mathcad (I'K Ne19 ot 13.10.08 r. Ha mpeaocTaBieHne akaJIeMHUUECKOM JTUIICH3UH Ha
MathCAD University Department Perpetual-200 Floating);

- MatLab
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10.3. ba3pl JaHHBIX ¥ HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.
http://prometeus.nse.ru — 6aza I'TTHTE CO PAH.

http://borovic.ru - 6a3a natenroB Poccum.

http://1.fips.ru/wps/portal/Register - deaepanbHblii HHCTUTYT MPOMBIIIIEHHOW COOCTBEH-
HOCTH

http://gost-load.ru- 6a3za 'OCTog.

http://worlddofaut.ru/index.php - 6aza 'OCTos.

http://elibrary.ru — Poccuiickas HOMCKOBast CHCTEMAa HAYYHBIX TYOIHUKAIHA.

11. MaTepuajJibHO-TeXHHYeCKOe o0ecneuyeHue 0CBOeHHsl TUCHUIIMHBI B X0/1€ pPeaiu-
3alMi 00pa30BaTeJIbHOH NMPOrpaMMBbI
Y4yeOHas ayauTopus AJisl NPOBeIeHUs JeKIIMOHHBIX 3aHATHI, TPYIIIOBBIX U UHIUBUYaIb-
HBIX KOHCYJIbTALIUNA, TEKYILIEr0 KOHTPOJISI U TPOMEKYTOUHOM aTTeCTall|H.
OcHoBHOE 000pYyIOBaHUE: CTOJIBI; CTYJIbS; I10CKA; I€MOHCTPAIMOHHBIN SKpaH, IPOCKTOP, KOMITb-
10Tep.

YueOHasi ayiuTOPHA 1Jisl IPOBe/IEHUS 3aHATHII CEMUHAPCKOr0 THIIA.
OcHoBHOE 000pyI0BaHUE:
CTOJIbI; CTYJIbA; JOCKA; KOMIIBIOTCPhI

ITomemenue AJisi cCaMOCTOATEILHOM PadoThlI,
OcHOBHOE 000pY/JOBAHUE: CTOJIBL; CTYJIbsI; IPOEKTOP; IKPAH; KOMIIBIOTEPHI C JJOCTYIIOM K UH-
(opMaIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu «IHTEepHET».

12. OcoGeHHOCTH 0CBOEHMSI AMCUUIIJIMHBI HHBAJIMIAMH U JIMIIAMHU C OTPAHUYEH-
HBIMH BO3MOKHOCTSIMHU 3/10POBbSI.

JJis UHBaNMUAOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU y4€OHBIE IPOIECC OCYIIECTB-
nsieTcst B cooTBeTCTBUU ¢ [lonoxkeHnem o0 opraHu3anuu yaeOHOTo mporecca Juisi 00ydeHus HH-
BaJIMJIOB U JIUI] C OFPaHUYCHHBIMU BO3MOXHOCTAMU 3710poBbsi CIIOI TU(TY), yTBepxaeHHBIM
pexropom 28.08.2014.
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IIpunoxenne Ne 1
K paboyeii mporpaMmme JUCHUTLTAHB

DoH/1 OLIECHOYHBIX CPeCTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o
AUCIHHILUINHE KABTOMATH3AIUSA TEXHOJOTHYECKHUX MPOLECCOB OCHOBHBIX XMMHYECKHUX MPO-
U3BOJACTBY»

1. TlepeyeHb KOMNETEeHUHUH 1 3TANOB UX (opMHUPOBAHMSI.

MHnekc kom-
Conepxanune OTtan GopMUPOBAHHS
MIETCHITNH

IIK-4
Croco0OeH MpOBOAUTH MOBEPKY, HAIAIKY U PETYIUPOBKY
000pyIOBaHUs, HACTPOMKY IPOTPAMMHBIX CPEICTB, HC- | MPOMEKYTOUHBIIA
MOJIb3YEMBIX JJIs1 pa3pabOTKH U HACTPOUKH U3MEPUTEIBHOM
TEXHUKHU ¥ TEXHUYECKUX YCTPONCTB CUCTEM YIPaBIICHUS.
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2. IToka3zaTesim M KpUTEPUH OLeHUBAHUSI KOMIETEHIINH HA Pa3jJMYHBbIX 3Tanax ux GopmMupoBa-
HHUS, IKAJIa OLlCHUBAHHUS

Kox u Haumeno-
BaHHE MHIMKa-
TOpa TOCTHXKe-
HHUS KOMIIETEH-

107071

IToxa3zarenu chopmupo-
BAaHHOCTH (JECKPUIITOPHI)

Kpurepunit
OIICHUBAHUS

YPOBHU COOPMUPO-
BAHHOCTU
(onMcaHue BBIPAXKEHHOCTH
JECKPUIITOPOB)

«YIIOBJICTBOPUTEILHOY
(TIOpOTOBBI)

IIK-4.1. Braneer
MPOrpaMMHO-TEX-
HUYECKOH 0a30i
JUTSI BEITIOJTHEHUS
onepanui npo-
BEPKHU TEXHHUYC-
CKOT'0 COCTOSIHUS
Y HaCTPOMKH KOH-
TPOJHHO-U3MEPH-
TCJIBbHBIX CUCTEM

3HaeT: 0o0Iue TEHIACHIIUU
U TpoOJIeMbl Pa3BUTHUS CH-
CTeM aBTOMAaTH3alUH OT-
paciii Ha ypoBHE UHTETPH-
POBAaHHOM  CHUCTEMBI-MBbI
yIOpaBlIeHUsI C MpUMEHe-
HUEM IUPPOBBIX TEXHOJIO-

ruii. (3H-1)

IIpaBunbpHBIE OT-
BEThl HAa BOIIPOCHI
Ne 1-6 k 3auery.

3HaeT METOAUKHA CUHTE3a
CHCTEM M aHaJIN3a aBTOMa-
TUYECKHUX CUCTEM YIpaBJie-
HUSA

yMeeT: MOCTPOUTh CTPYK-
TYPHYIO CXEMY CHCTEM
YIIPABICHUSI TEXHOJIOTHYEC-
CKUMH TIpolieccaMu, GpyHK-
[HOHAIIBHYIO  CTPYKTYPY
ACYTII; pa3paborarh aj-
TOPUTM OTACJBHBIX MOJICH-
creM (KOHTpOJIS, yIpaBiie-
HUs) (byHKIMOHATHLHON
crpykrypbl ACYTII (V-1)

IIpaBunpHBIE OT-
BEThl Ha BOIIPOCHI
Ne 7-13 x 3auery.

BBITTONHATE CTPYKTYPHBIN U
MapaMeTpUIECKON CUHTE3
uacHTH(GHUKAIIT 00BEKTA.
VMeeT 1oJIb30BaThCs CIle-
IAATU3UPOBAHHBIMU METO-
nukamu qi1s cuare3a ACP.

BJIajJleeT: aHAINTHYC-
CKHMH METOJJaMH CHHTE3a
cuctem ynpasienusi(H-1).

IIpaBunpHBIE OT-
BEThI Ha BOIIPOCHI
Ne 14-24 x 3auety

IIpuMeHATH COBpEMEHHBIE
METO/Ibl U TEXHOJIOTHH IS
npoektupoBanust ACYII

MK-4.2 ®opmu-
pyet uHpopmanu-
OHHO-U3MEpH-
TEJbHYIO CUHCTEMY
B COOTBETCTBUH C
0COOEHHOCTSAMH
TEXHOJIOTHYE-
CKOro o0beKTa

3HaeT: 00 OCHOBHBIX CXe-
MaxX VyIpaBJIECHHUS THIIO-
BBIMH TEXHOJOTHUYECKUMHU
nporeccamu otpaciu (3H-

IIpaBunbpHBIE OT-
BETHI Ha BOIIPOCHI
Ne 25-27, 35, 38,
43, 46 k 3adery.

3HaeT METOUKH CUHTE3a
ACVYTII ¢ yuetom ocobeH-
HOCTEH npolecca.

2),
BJIaJ€eT. MGTOI[HKOﬁ aHa- HpaBI/IJ'ILHLIe oT- BBIHOJ'IHSIGT aHaJIn3 l'[pOI/I3—
Jm3a TCXHOJIOTHYCCKOI'O | BETHI HA BOHpOCI)I BOJICTBaA C yLIeTOM OCO6CH-

nporecca Kak 00beKTa aB-
TOMAaTH3allMK W YIIpaBe-
uus (H-2).

Ne 28, 29, 31, 32,
36,39-42,47,48
K 3a4eTy.

HOCTEH TEXHOJIOTUYECKUX
IIPOLIECCOB JTAHHOTO Mpe-
MIPUATUSA

yMmeeT: pa3paboTaTh aro-
PUTM OTIENBHBIX MTO/ICH-
cTeM (KOHTpOJIs, yIpaBJe-
HUS) GYHKIIMOHATBHON
ctpyktypbl ACYTII (V-2)

IIpaBunpHBIE OT-
BETHI Ha BOIPOCHI
Ne 30, 33,34, 37,
44-45, 49-53 k 3a-
4yeTy

3HaeT COBPEMEHHYIO Hepap-
XHUYECKYIO CTPYKTYPY
ACVYTII, ocHOBHBIE BUIBI
obecrieueHus.
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3. TunoBble KOHTPOJILHBbIE 3aJaHUS JIS IPOBEACHUS MPOMEKYTOUHON aTTecTAluu
a) Bonpoce! 11l OlleHKU 3HAHUI, YMEeHH i U HABBIKOB, C(DOPMHUPOBAHHBIX y CTY/JAE€HTA

no komnerenuuu INK-4:

1.
2.
3.

5.

6.

OOm1as xapakTepUCTHKA XUMUKO-TEXHOJIOTUIECKUX OOBEKTOB YIIPABIICHHS.

Merouka aHaM3a XMMUKO-TEXHOJIOTMYECKUX MPOLIECCOB KaK OOBEKTOB YIIPABJICHUSI.
Meronuka perieHns 3a1a4u yrupaBieHus crarudeckumu pexxumamu X TTI. O6paboTka JaHHBIX
MIPOMBILIUIEHHOTO 3KCIEPUMEHTA JIJIs1 CTATUCTUYECKOTO MOJIEITMPOBAHUS.

Meronuka perieHus 3a1aun yrpasiaeHus cratnueckumu pexumamu X TII. Cratuctrueckoe Mo-
JISITUPOBAHUE CTAaTUYECKUX pekUMOB X TTI.

Meroauka penieHus 3a1aud yrnpasieHus cratudeckumu peskumamu X TTL OnTumuzanus cratu-
yeckux pexxumo X TII.

Meroauka penieHus 3a1a4u yrpasieHus cratnueckumu pexumamu XTII. Uccnenoanue uys-

CTBUTCIIBHOCTHU OIITUMYMOB.

7.

8.

10.

11.

12.

13.

Cuctemsl perynupoBanust ypoBHs. O6uie noaxoasl. CHCTEMBI perylIupoBaHus YPOBHS C TO-
3ULMOHHBIMU PETYJIATOPAMH.

Cucremsl perynupoBanus ypoBHs. O0mue moaxo/sl. PerynmupoBanue ypoBHs B anmaparax 6e3
(ha30BbIX MIPEBpAILECHU.

CucreMmsl peryiaupoBanusi ypoBHs. O0mue noaxoasl. PeryiarpoBanue ypoBHs B anmnaparax ¢
(ba30BBIMH NIPEBPALLIEHUSIMH.

CucreMmsl perynupoBanus TemnepaTypsl. OOue noaxoasl. PerynupoBanue temnepaTypsl B
TEIIO0OMEHHBIX allnaparax.

CucreMsl perynupoBanus TemnepaTypsl. OOue noaxosl. PerynupoBanue temneparypsl B
annaparax ¢ (a30BbIMHU NPEBPALLICHUAMHU.

Cucremsl perynupoBanus pacxona. O6mue moaxoapl. OCHOBHBIE TUIIBI CTPYKTYP Ha IpUMe-
pax perieHus: TEXHOJIOTNYECKUX 3a/1ad.

CucreMsl perynupoBanus aasieHus. O0mue noaxoapl. OCOOEHHOCTH peryJInpOBaHUs JaBiie-

HH:A B aIlliapaTtax ¢ BbIXOJHBIMU IIOTOKaAMH B ra3oBOM WU nap0B0171 (ba3ax.

14.
15.
16.

17.
18.
19.
20.
21.
22.
23.

24.

25.

26.

27.

TurmoBoe penieHre U TUTIOBAst CXeMa aBTOMATH3AIINH MPoIiecca MepeMEITHBAHKSI.

TumnoBoe perieHne aBTOMaTU3alMK MpoIiecca MepeMeIIeHHs KUAKOCTH LIEHTPOOSKHBIM HACOCOM.
TurmoBoe pereHne aBToMaTU3aIHH IPoriecca ePEeMEICHHUS Ta30B MOPIITHEBBIM MHOTOCTYTICHYA-
TBIM KOMITPECCOPOM.

TurmoBoe penieHre U THITOBAst CXeMa aBTOMATH3AIINH IPOIECCa BBITTAPHBAHHUSL.

TurmoBoe pelieHre U TUMOBAasi CXeMa aBTOMAaTH3alIMH Mpoliecca KPUCTAILTU3AIUH.

TunoBoe pelieHre U TUIIOBasi CXeMa aBTOMAaTH3aIuU Tiporiecca abcopOIuu.

TuroBoe pelieHre U TUIOBasi CXeMa aBTOMAaTH3AlIMH MPOIIecca CYIIKH.

TurmoBoe penieHre U THITOBAst CXeMa aBTOMATH3AIUH IPOIecca PeKTH(OUKAIIHH.

OCHOBHBIE CXEMBI PEryITUPOBAHUS COCTaBa PEAKITMOHHOM CMECH 110 MaTepHaIbHOMY OallaHCy.
OCHOBHEBIE CXEMBI PETYJIUPOBAHHUS COCTaBA PEAKITMOHHON CMECH TI0 KOHIICHTPAITH PEaKIHOH-
HOM CMECH.

OCHOBHEBIE CXEMBI PETyJITUPOBAHUS TEMITEPATYPHI B PEAKTOPHBIX MPOIECccax.

0) Bonipochl 1151 OLleHKH 3HAHMII, YMEHUI M HABBIKOB, CGOPMHPOBAHHBIX Y CTY/I€HTA 110
komnetrenuuu IK-4:

Knaccudukanus rugpomexannueckux npoieccoB. OOImas xapakTepucTHKa IMpolecca nepeme-
MIMBaHU (C LENbIO MOTY4YEeHHs TOMOT€HH3UPOBAHHOIO PacTBOpa) Kak 0ObeKTa yrpasieHus. Ma-
TEMaTHYECKOE OIMCaHNE THAPOINHAMMKH ITPOLIECCa.

OOrm1as xapakTeprCTHKA IMPOLIecca MePEMEIIMBAHUS C IIENbIO MOTyYEHHsI TOMOTeHU3UPOBAHHOTO
pacTBopa Kak 0OBbEKTa ympaBlieHHsl. MaTeMaTHuecKoe ONMCAHUe MPOLecca Ha OCHOBE OaaHCco-
BBIX COOTHOILICHUM.

ABTOMAaTH3aIMS [TPOLIECCOB MepeMerIeH s KuaKocTe. TpydonpoBoa Kak OOBEKT yIIpaBICHHUS.
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.
47.

48.

49.

50.

Sl

52.

53.

ABTOMaTH3aIMs MPOLIECCOB MEpeMeIeHus KuaKocTed. OO0mas XxapakTepucTUKa HACOCOB Kak
00BEKTOB yIIPaBJICHUS.

ABTOMAaTH3aIUS MPOLIECCOB MEPEMELICHUS KUAKOCTe OCHOBHBIE XapaKTEPUCTUKHU IIEHTPOOEK-
HBIX HACOCOB KaK 00BEKTOB YIIPaBJICHHUS.

ABTOMAaTH3AIHA [TPOLIECCOB MEPEeMEIeHHS KHUIKOCTeH OCHOBHBIE CIOCOOBI YIPaBICHUs LIEHTPO-
OEXHBIMHU HACOCAMHU.

ABTOMaTH3aIHS TPOLECCOB MepeMeIieHHs ra3oB. OCHOBHBIE XapaKTEPHCTHKU TOPIIHEBBIX OJI-
HOCTYIIEHYAThIX KOMIIPECCOPOB KaK OOBEKTOB YIIPABJICHHUS.

ABTOMaTH3aIMS POLIECCOB NIepeMeIieHns ra30B OCHOBHBIE XapaKTEPHUCTUKU TOPIIHEBBIX MHO-
FOCTYIEHYAThIX KOMIIPECCOPOB KaK 0OBEKTOB YIPaBIICHHUS.

ABTOMaTH3aIHs POLIECCOB IepeMenieHust ra3oB OCHOBHBIE CIIOCOOBI YITPaBIEHHs OAHOCTYTICH-
YaThIMU ITOPIIHEBBIMU KOMIIPECCOPAMH.

ABTOMaTH3aIMA MIPOLIECCOB MepeMenieHust ra30B OCHOBHBIE CXEMBbI YIPaBJICHUS! MHOTOCTYIICH-
YaThIMU KOMIIPECCOPAMH.

ABTOMaTH3aIMA TETUIOBBIX MporeccoB. Knaccudukarms TemnoBsix nporecco. O0Ias xapakre-
PHCTHKA TEIJIOBBIX MPOIIECCOB KaK OOBEKTOB YIPABJICHUS.

ABTOMAaTH3AIHA IPOIIECCOB HATPEBAHHS B KOXKYXOTPYOHBIX TeruiooOMeHHuKax. Kiaccudukarms
npoteccoB. OOmme 0cOOEHHOCTH aBTOMATU3alMy. ABTOMATU3aIMs MIPOIIECCOB B ammaparax C
HEU3MEHHBIM (Pa30BbIM COCTOSIHUEM TETIJIOHOCUTENEH.

ABTOMAaTH3aIMS MIPOIIECCOB HAIPEBaHUS B MAPOKUAKOCTHBIX KOXKYXOTPYOHBIX TEMI000MEHHU-
kax. O0Ias XxapakTeprucTHKa mporiecca. AHaIM3 IpoIiecca Kak 00heKTa YIpaBlICHHS B JHHAMUKE
u cratuke. TUIIOBOE pellieHre U TUIIOBAsi CXeMa aBTOMAaTH3alluH MpoIiecca.

ABTOMaTH3AIMA [TPOLIECCOB BhIMapuBanus. O0IIas XapakTepHCTHKA Mpoliecca. AHAIM3 IpoIiecca
Kak 00bEKTa yIPaBJICHUS B JMHAMUKE U CTATHKE.

ABTOMaTH3aIMsI MACCOOOMEHHBIX TporieccoB. Kiaccugukarms. OO1mas XxapakTeprucTHKa Macco-
OOMEHHBIX MPOIIECCOB KaK OOBEKTOB YIIPABICHHUSL.

ABToMaru3anus mporecca Kpuctaumzanuu. O01as xapakTepucTuka mnpoiiecca. AHaIU3 Tpo-
1ecca Kak 00beKTa yrpaBlieHHUs B TUHAMUKE U CTATHKE.

ABToMarm3arus mporiecca abcopormu. O0Imas XxapakTepruCcTHKa Iporiecca. AHaN3 poIiecca Kak
00beKTa yIpaBlIeHHs B TUHAMUKE U CTATHKE.

ABromaru3zanus mpoiiecca cymkud. OOIasi XapakTepucTHKa Tpoliecca. AHaIU3 mpoliiecca Kak
00beKTa yIpaBlieHHUs B TUHAMUKE U CTATHKE.

ABtomaruzanus miporiecca pektudukanun. OOmas xapakTepuctuka mpoiecca. CTpyKTypHast
cxema JJIsl MaTeMaTHYECKOTr0 MOJIETUPOBAHUS PEKTH(PUKAIIMOHHON YCTaHOBKH.

ABTtoMaTu3aius npoiiecca pektudukanpu. O61as xapakTepucTrka rporecca. MatemaTnueckoe
OIMCaHNE BepXa KOJIOHHBI.

ABToMaTu3aius nporiecca pektudukanyu. Oduias xapakTepucTrka npouecca. Maremaruye-
CKOE€ OIMCAHUE HH3a KOJIOHHBI.

CtpyKTypa 1 0COOEHHOCTH XHMHUYECKUX PEAKTOPOB KaK OOBEKTOB YITPABIICHHSI.
Knaccudukarust XuMHUYeCKUX peakTopoB Kak 00beKToB ynpasineHus. [Tokasarenu s3gpdexTruBHO-
CTH PEaKTOPHBIX TPOIECCOB.

XuMHUYECKUI peakTop Kak OOBEKT yrpaBieHus. MaremMaTnyeckoe ONMiucaHne XUMUYECKHX peak-
TOPOB Ha OCHOBE (PU3UKO-XMMHUYECKUX OCOOCHHOCTEH MPOLIECCOB.

XUMUYECKHI peakTop Kak 0ObEKT yrpapieHus. MareMaTHyeckoe ONMCaHne XUMHYECKUX peak-
TOPOB Ha OCHOBE 0aJTaHCOBBIX COOTHOIIEHUI.

Crarnueckre XapakTepUCTHKN PEeaKTOPHBIX MpoLieccoB. JluarpamMma «remreparypa UCXOJHOTO
peareHTa — TeMIiepaTypa B peakTope».

Jlnarpamma «Bbli€NIEHHS — OTBOJIA» Teria. OnpeieNieHne CTallMOHapHBIX COCTOSIHUMN TPU pas-
JIMYHBIX YCIOBUSX TETUIOOTBOIA.

Jlnarpamma «BBIIENEHNS — OTBOJIQ) TEIIa. 3aBUCHMOCTh XapaKTEPHCTUKHU BBIICIICHHS TerjIa OT
BpEeMEHH NpeObIBaHMs PEaKIIMOHHOW MacChl B pEaKkTope.

OreHka yCTOMYMBOCTH CTALIMOHAPHBIX COCTOSIHUM 110 JUArpaMMe «BbIAEIEHHS — OTBO/IA» TeIlIa.
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5. Metoanueckue mMarepuajbl AJs ONpede/ieHUs] NMPoueIyp OUCHMBAHHUS 3HAHMI,
YMEHHIl 1 HABBIKOB, XapAKTEPU3YIOIIMX 3TANbl (POPMUPOBAHUS KOMIIETEHIIH.

[TpomMexyTodHast aTTecTalys Mo TUCIUTUITHHE MPOBOJUTCS B COOTBETCTBUU C TPEOOBAHM-
smu CTIT CTO CITOI' TU(TY) 016-2015. KC YK/IB Ilopsiiok mpoBeAeHUS 3a4€TOB U DK3aMEHOB.

[To mucruIUIMHE TPOMEXKYTOUHAS aTTeCTallMs TPOBOAUTCS B (popme 3adera.

[kana oueHUBaHMs Ha 3a4€Te — «3a4€TH, «He3aueT». [Ipu 3ToM «3a4éT» COOTHOCUTCS C
MOPOTOBBIM YPOBHEM COPMUPOBAHHOCTH KOMITETEHITHH.
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