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1. HEJIb U 3AJIAYU JUCHUTIJIMHBI

[Iporpamma cocTtaBieHa B COOTBETCTBUM ¢  TpeOoBaHusimu  DenepanbHOro
roCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTAaHAApPTa BBHICHIETO OO0pa3oBaHus — OakaiaBpuat
no HampaBieHuto ToaroToBku 20.03.01 Texnocgpepnas oezonacnocms (OI'OC BO),
pexoMeHAauusIMH  MeToMYecKoil KOMMCCHM W HAKOIUIEHHBIM OIIBITOM — IpEenojaBaHUs
TUCUMIUIMHBL  Kadenpoil Ooweni xumuueckou mexuonocuu PXTY um. JI.W. Menneneesa.
[Iporpamma paccunTana Ha U3y4E€HHE TUCLUILINHBI B TEYEHUE 00OHO20 CEMECTPA.

HucuuruinHa «Cucmemsl ynpasieHus mexnHono02udecKumMu npoyeccamuy OTHOCUTCS K
JUCUMIUIMHAM 10 BBIOOpPY YacTHU AMCLHUIIIMH yuyeOHOro mjaHa, (GOopMUPYEMOM ydacTHUKaMU
oOpa3oBaTesIbHbIX OTHOLIEHHWH. [Iporpamma NHMCHUIUIMHBI IpeoJiaraer, 4ro oOyuarouiuecs
UMEIOT TEOPETUYECKYI0 M IPAKTHUUYECKYyI0 IOJArOTOBKY B 00JaCTM MaTeMaTHKH, (QU3MKH,
MPOIIECCOB M aNMapaToB XMMUYECKON TEXHOJOTHUH, OOIIEeH XUMUIECKON TEXHOJIOTUH.

Heap qucuumiauHbl — 1aTh 0a30Bble 3HAHUS 110 TEOPUU CHCTEM YIPABIEHUS XUMHUKO-
texHonoruyeckumu npoueccamu (CY XTII), npuButh HaBbIKK U yMeHUs aHanu3a cBoicTB XTI,
KaK OOBEKTOB YIPaBJIEHUS U IPAKTUUECKOTO MPUMEHEHUSI TEXHUYECKUX CPEJICTB YIIPaBICHHUSL.

3agauu AMCUMIVINHBI:

— O3HAaKOMJICHHE C OCHOBHBIMHM TIOHATHSIMU TEOPHUM ABTOMAaTHYECKOIO YIPABJICHUS
TEXHOJIOTMYECKUMH ITPOLIECCAMU;

— pa3BUTHE IMPEACTABICHUNA O COBPEMEHHBIX METOJAaX aHalu3a CTaTUYECKUX U
JUHAMHYECKUX XapaKTePUCTUK XMMHUKO-TEXHOJIOTHYECKOTO Mpoliecca Kak 00bEeKTa yIpaBJIeHHUS;

— O3HAaKOMJIEHUE CO CTPYKTYpaMH U (QYHKIUSMU CHCTEM aBTOMAaTHYECKOTO YIpaBlEeHUS,
MeToJaMu 1 3akoHamu ynpasienus XTII;

— pa3BUTHE CIOCOOHOCTEN K aHAJIU3y U CUHTE3y CUCTEM aBTOMAaTHYECKOIO YIPaBJICHUS
XTIIL;

— U3y4EHHE CTPYKTYp M (YHKIMH CHCTEM aBTOMATUYECKOTO YIIPABJICHUS, METOJIOB U
3aKkoHOB ympasieHns XTII;

— O3HAKOMJICHHSI ¢ METOJJAMH aHAJIN3a MU CHUHTE3a CUCTEM aBTOMATHYECKOTO YIPABICHUS
XTII n nporHo3upoBaHus KauecTBa UX QYHKIMOHUPOBAHUS;

— O3HAKOMJIEHHUSI C OCHOBHBIMHU THIAMH (DPYHKIIMOHAJIBHBIX YCTPOUCTB MH(OPMALIMOHHO-
n3MepurenbHbiX cuctem X TTI;

— U3y4eHUe aBTOMAaTUYECKUX MH(OpMaAMOHHO-U3MepuTeNbHbIX cucteM XTII, meTonos
U CPEJICTB AMATHOCTUKHU U KOHTPOJISI, aHAIM3a TOYHOCTH U HaJIEKHOCTH UX pabOThI;

— U3Y4E€HHE OCHOB IPOEKTUPOBAHUSI aBTOMATHUYECKUX cucTeM ynpasieHus XTII;

— IpUOOpeTeHNs] YMEHUSI TPaMOTHO CTaBUTh 3a1a4u ynpasiaeHus XTII.

HucuuruinHa «Cucmemovl ynpasienus mexnoio2udeckumu npoyeccamuy npenojacTces
B 8-om cemectpe. KOHTpOJIb yCIIEBaEMOCTH CTYIEHTOB BEIETCS IO NPUHATON B YHHUBEPCHUTETE
PEUTHUHIOBOM CUCTEME.

Pabouas nmporpaMmma AOUCHHUIIIMHBI MOXKET OBITH pc€aiin3oBaHa C MPUMCHCHHEM
SJICKTPOHHBIX O6pa30BaTeJ'H)HI)IX TEXHOJIOTHH | OJICKTPOHHOI'O 06y‘IeHI/I$I IIOJJHOCTBIO HIIN
YaCTU4YHO.



2. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHMUS JUCHUIIJIMHBI

W3ydyeHne NUCUUIUIMHBI HAIllPaBJICHO HA MPHOOpETEHHE CIEIYIOIUMX KOMIETeHUH M
HHAUKATOPOB UX I0CTHKECHUS:

YﬂuBepcaﬂbelx KOMIIeTEHII M 1 HHAUKATOPOB UX NOCTUKCHUS

HaunmenoBanue
KaTeropuu Kon 1 HaumeHnoBanue Koa n HauMeHOBaHWE MHANKATOPA JOCTUKEHHUS
(rpynmsr) YK YK
YK

YK-1.1.

3Haer MCTOABI IIOMCKA, KPUTHUYCCKOTO aHAJIN3a U
CUHTe3a MH(GOpMaLUH, IPUMEHEHHS] CHCTEMHOTO
MOJIX0/1a, OCHOBAHHOTO Ha HAYYHOM
MHUPOBO33PECHUHN IIPH PEIICHUN 33124
podeCcCHOHANTBHOM IEATETLHOCTH

VK-1.
Crocoben
OCYIIECTBIISATH TIOHCK,

CucreMHoe u .
KpI/ITI/IT-IeCKI/II/I aHAaJIu3 U

KPUTHYECKOE YK-1.2.
CUHTE3 UH(pOpMaIy,
MBIIILJIEHHE. VYMeer aHaIUM3UpoBaTh 3a/1a4y, BbIACIS €€

HpI/IMCHflTB CI/ICTCMHBIﬁ
0a30BBIE COCTABIIAIONINE
IIoOaXod JJIsd pCIHCHI/IS{

TIIOCTABJICHHBIX 3a/1ay4.
a VK-1.5.

BJ'Ia)ICCT HaBbBIKaMH PAaCCMOTPCHUA BO3SMOXKHBIX
BAapHWaHTOB PCIICHUA 3a1a4U, OLCHUBAHHUA UX
JOCTOMHCTB U HEAOCTATKOB




B pe3ynbraTe n3yueHuss AMCUUILIUHBI CTYIEHT OakajaBprara JOJIKeH:

3nams:

— OCHOBHBIE MTOHATHSI TEOPUU YIIPaBJICHUS,;

— CTaTUYECKUE U IMHAMUYECKHE XapaKTEPUCTUKU 0OBEKTOB yIIPaBJICHHUS;

— OCHOBHBIE BHJbI cHCTeM aBToMarudeckoro ympasieHuss (CAY) U 3aKoHbI
peryaupoBaHus;

— TunoBble CAY B XUMHUYECKOM MPOMBIIIEHHOCTH;

— METO/JBI ¥ CPEICTBA U3MEPEHUSI OCHOBHBIX TEXHOJIOTHYECKUX [TapaMeTPOB;

— ycroitunBocts CAY;

— OCHOBHBIC TIOHATUS O HenuHeHbBIX CAY, penelHbIX CcHUCTeMaX, JIOTHYECKUX
QIrOpUTMax yINpaBieHUs, alallTUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIPaBJICHHUSL.

Ymemo:

— OINpEENATh OCHOBHBIE CTAaTUYECKHUE U JAUHAMUYECKHE XapaKTEPUCTHUKU OOBEKTOB
YIPaBJICHUS;

— BbIOMpATh PalMOHATIBHYIO CUCTEMY PETYIMPOBAHUS TEXHOJOTHYECKOTO MPOIIecca;

— OIIEHUBATh YyCTOWUNBOCTh CAY;

— BbIOMpaTh KOHKPETHBIE TUIIBI TPUO0OPOB i quarHocTuku XTI

Braoemes:
— METOJJaMH TEOPHH aBTOMATHUYECKOTO PETYITHPOBAHUS, OPTaHU3AINHA U Pacu€Ta CHCTEM
ONITUMAJILHOTO YIIPABIICHUS TPOIECCAMH XHMHYCCKON TEXHOJIOTHH.



3. OFbEM JUCIHUATIJIMHBI U BUIbI YYEBHOMN PABOTHI

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThbl Axan | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTh JUCUMIJIMHBI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexinm 0,433 16 12
[Tpaxtuueckue 3ausarus (113) 0,433 16 12
Jlaboparopusie pabots! (JIP) 0,433 16 12
CamocrosiTesbHasi pabora 1,67 60 45
CaMOCTOSATETFHOE U3YUYEHUE PA3ICTIOB JUCITUTIIHHBI 1,67 62 45
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpOMEXYTOUYHAsI ATTECTAaIHs 1 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Bua uToroBoro KOHTpoJIA IK3aMeH
4. COAEP) KAHUE JUCUUIIJIMHBI
4.1. Pa3nennbl JMCUMIIMHBI U BUABI 3AHATHH
AKajJeM. 4acoB
ryi Pa3zjnen aucuunjanHbl Bcero | Jlek 113 JIP Cp
Paszpen 1. OcHOBHBIE NOHATHS
1. | ynmpaBieHusi XUMHKO- 17 3 2 2 10
TeXHOJIOTH4eCKUMHU MPOoLecCaMM.
2. Paznea 2. OcHOBBI TeopUH 35 3 3 4 15
aBTOMATHYeCKOI'0 YIIpaBJeHHUs.
Pazgea 3. U3mMepeHHne TeXHOJIOTMYECKUX
3. | mapaMeTpoB XUMHKO- 27 3 - 4 20
TeXHOJIOTH4YeCKOro npouecca.
Pa3nen 4. OcHOBBI NIPOEKTHPOBAHNS
4, | 2BTOMATHYECKHX CHCTEM YIpPaBJIeHHsI 27 ) 6 6 15
XHMHUKO-TEXHOJIOTHYeCKUMU
Npoueccamu.
UTOI'O 108 16 16 16 60
IK3aMeH 36
UTOI'o 144




4.2. ConepxxaHue pa3ieioB JMCUUIITTHHBI

Pa3nen 1. OcHoBHBIE NOHATHS ylpaBJjeHHsA XMMMKO-TEXHOJIOTH4eCKUMHU
NpoueccamH.

3HaueHue aBTOMATUYECKOrO YIPABJICHUS JJIS Pa3BUTHSI XUMHUYECKON MPOMBIIIJIEHHOCTH.
OcoOeHHOCTH  yIpaBJI€HUS XUMHMYECKUM HOPEINPUITHEM U  XHUMHUKO-TEXHOJOTHUYECKUM
npoueccoM. TexHuko-sKOHOMUYECKH 3(p(GeKT BHEAPEHHS AaBTOMATU3UPOBAHHBIX CHUCTEM
ynpaBieHusi. Ponp cucrteM ympaBiieHHsT B 00CECIEYEHHH O€30MacHOCTH XUMHYECKOTO
IIPOM3BOJICTBA U OXpaHbl OKpYKarolien cpeapl. OCHOBHBIE TEPMUHBI U ompenenenus. Mepapxus
ynpasieHusi. OCHOBHbIE NpPUHLMIIBI yopasieHusa. Kiaccudukanus cucteM yrpaBieHUS
OynkunoHanbHast crpykrypa CAY. [lokazarenu kauecTBa yrnpaBiaeHUs.

Paspnen 2. OCHOBBI TEOPUM ABTOMAaTHYECKOI'0 YIIPABJICHUS.

Maremaruueckue moaenu CAY. lunamuyeckue xapakrepuctuku CAY. Ucnonb3oBanue
oTnepaMoHHOTo ucurciaeHus st ananmm3a CAY. TumoBble JUHAMUYECKUE 3BEHbs. BpemeHHbIe
U YacCTOTHBIE XapaKTEPUCTUKH. OKBHUBAJIECHTHbIE MPEOOpa3OBaHUA CTPYKTYPHBIX CXEM.
YcroituuBocTh nuHeHHbIX CAY ¢ oOpatHoil cBs3blo. Kitaccugukanys 1 OCHOBHBbIE CBOMCTBA
00BEKTOB YyIpaBieHUs. MeTojabl onpeAeseHuss CBONCTB OOBEKTOB YympasiieHUus. OCHOBHBIE
3aKOHBI PETyIUPOBAHUS. PerynsiTopbl Ha OCHOBE UCKYCCTBEHHBIX HEHPOHHBIX ceTeil. LludppoBbie
u poOacTHbIE CHUCTEMBbl yIrpaBieHUS. BbplOOp 3akoHa peryaupoBaHMs M OIpe/eieHHE
ONTUMAJIbHBIX MTAPAMETPOB HACTPOIKU MPOMBILIIEHHBIX PETYISATOPOB.

Paszpen 3. U3MepeHne TEXHOJOTHYECKHX IMapaMeTPOB XHMHUKO-TEXHOJOTHYeCKOro
npouecca.

l'ocynapcTBeHHasi cucrteMa MPOMBILIUIEHHBIX HPUOOPOB M CPEACTB aBTOMAaTH3aLMU.
OcHOBHBIE TEpPMHUHBI M oOImpenaeieHus Merposiorud. Meroasl u3Mmepenuil. Cpencrtsa
U3MEpUTENbHON TEXHUKHU, HUX CTAaTUYECKHMe M JAuHamuyeckue cBoiictBa. [lorpemnoctu
m3meperuit. CrocoObl mepenaun uHbopMauu Ha paccrosHue. OpraHu3anus TUCTAaHIIMOHHOMN
muarHoctTukn  XTII.  M3MepeHne OCHOBHBIX TEXHOJIOTMHECKMX IApAMETPOB: JIABJICHMS,
TEMIIepaTypbl, pacxoJa U KOJMYECTBA, YPOBHS JKUAKOCTU U CHIIYYMX MaTepUalOB, COCTaBa U
(U3UKO-XMMUYECKUX CBOMCTB BEILIECTB.

Paznen 4. OcHOBBI 1POEKTHPOBAHUSI ABTOMATHYECKHX CHCTEM YIpPaBJIeHHS
XMMMKO-TEXHOJIOTMYeCKMMH MPOLecCaAMU.

OcoOennoctu ynpaBinenuss XTII. PerymupoBanue OCHOBHBIX TEXHOJIOTHYECKHX
IapaMeTpoB: pacxoja, JaBiIeHUs, TemrepaTypsl, ypoBHs, pH. Texuuueckue cpeacrtsa CAY.
OcHOBHbIE PA3HOBUAHOCTH YIPABISIIOIIMX YCTPOWCTB. THUIBL, XapaKTEPUCTHUKH U PpPacyér
HCIIOJIHUTENBHBIX MEXaHU3MOB U PEryaupyromux opranoB. OdopmieHne NPOEKTHOrO 3aAaHUs
Ha AaBTOMAaTHU3alMI0 TEXHOJIOTUYECKOTO mpoiiecca. BpiOop Todyek H3MepeHHs, KOHTpPOJI,
yIOpaBIsEMbIX [apaMeTpOB M  YHPaBISIOMUX Bo3aedcTBUN. CTaHgapThl W YCIOBHBIE
o0o3HayeHus sl TexHoJornyeckux cxeMm. OcHoBHble cBeaeHus 06 ACY TII B xumudeckoit
npoMmbinieHHocTu. [lpumepst ACY TII B xuMuyeckoil npoMblIieHHOCTH. OCHOBHBIE BBIBOIbI
o kypcy. CoBpemennsie TeHaeHIuU B pazputun CY XTII.



5. COOTBETCTBHUE COJAEP KAHUSA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

Ne B pesynbpTaTe 0CBOCHUS AMCLUIUIMHBI CTYJIEHT JOJIKEH: Pazlnen Pazzaen Pa33;16n Paznen
3HaTh:
1 | OCHOBHBIE ITOHSTHS TEOPUH YIIPABJICHMUS; + + + +
2 |cTaTWyecKHe U IMHAMHUYECKUE XapaKTePUCTHKH OOBEKTOB YIIPABICHHS; + + + +
3 |ocHoBHbIe BuAbl CAY U 3aKOHBI PETYJIUPOBAHMSI; + + +
4 |tunoBbie CAY B XMMHYECKON TPOMBIIIIEHHOCTH; + + + +
5 |MeToJBl U CPpEeNCTBA U3MEPEHUS OCHOBHBIX TEXHOJIOTHYECKHX IIaPaMETPOB; + +
6 |ycroiiunBocth CAY; + + +
7 |OCHOBHBIC MOHATHA O HenmuHeWHbIX CAY, peneiHbIX CHCTeMax, JOTHYECKHX alrOpUTMax . . .
YIPABJICHUS, aJANTUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIPABJICHMUSL.
YMers:
8 |ompenensaTs OCHOBHBIE CTATHYECKHE U JUHAMHUYECKUE XapaKTePUCTHKH OOBEKTOB YIIPABICHUS; + + + +
9 |BBIOMpATH PALIMOHAJIBHYIO CUCTEMY PETYIMPOBAHUS TEXHOJOTUYECKOTO MPOIIECCa; + + + +
10 |ouenuBath ycronunBocTh CAY; + + +
11 |BbIOMpATh KOHKPETHBIE TUIIBI TPUOOPOB Ui AuarHocTUkU XTI + +
Baagers:
|p |METOJaMM TEOpHHM aBTOMATHYECKOTO PErylMpOBAHHs, OpraHM3aUud H pacu€ra cuCTEM . . . .

ONTHUMAJIBHOT'O YIIPAaBJICHUS MPOLCCCAMU XUMHUYECKOM TEXHOJIOTHH.




B pesynbpTaTe ocBOCHUS AUCIUIUIMHBI CTYJICHT JOJKEH MPUOOPECTH CIEAYIONINE YHUBEPCATbHble KOMIIETCHIINN U MHAUKATOPHI UX JOCTHKECHHUS:

Koa m nHaumenoBanue YK

Koa v HanMeHoBaHUeE HHAUKATOpPa NOCTUKCHUS

YK

Paznen
1

Paznen
2

Paznen
3

Paznen
4

16

17

18

VYK-1. CniocobeH ocyiecTBIsTh OUCK,
KPUTHYECKHUM aHAJIU3 U CUHTE3
nH(pOpMAIUY, TPUMEHATH CHCTEMHBIH
MOAXOJ1 JJIsl PELIEHUs IOCTABJICHHBIX 3a/1a4.

VK-1.1.

3Haer MCTOABI MOMUCKA, KPUTUUCCKOT'O aHAaJIM3a U
CUHTE3a UH(POPMALMH, TPUMEHEHNS CUCTEMHOTO
I0/IX0/1a, OCHOBAaHHOT'O HA HAYYHOM
MUPOBO33PCHUY MIPU PEIICHUN 33144
pohecCHOHATBHON IS TEIbHOCTH

VK-1.2.
YMeeT aHaTU3UPOBaTh 3a/1a4y, BBIICIISIS €
0a30BBbIE€ COCTABIIAIOLIIE

VYK-1.5.

Biiageer HaBbIKaMM pacCMOTPEHUS BO3ZMOXKHBIX
BAPUAHTOB PEIICHUS 3a]]a4M, OLICHUBAHUS UX
JOCTOMHCTB U HEJIOCTAaTKOB




6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. [IpakTyeckue 3aHATHS

Ne pazpena
AUCHUITIINHBI

Ne n/mt TeMbl IPaKTUYECKUX 3aHIATUI Yacsl

JlnnaMuueckre CBOMCTBAa OOBEKTOB YIIPABICHUSI.
Mopnenu ycTOHYUBBIX (alepuoInYecKux,
KoJie0aTeNbHbIX), HEUTPATbHBIX U HEYCTONUMBBIX
00BEKTOB YIPABJICHUS.

1 1,2

Omnpenenenne mapaMeTpoB MaTEMaTHIECKON MOJIEIH
2 1,2 I10 MEePEXOJHON XapaKTepUCTUKE 00bEKTa 3
yIIpaBJICHUSI.

CTpyKTypHBIE CXeMBbI. THUIIOBBIE COCTUHECHUS
3 2,4 IMHAMWYECKUX 3BEHLEB. DKBUBAJICHTHBIE 3
peoOpa3oBaHMsl CTPYKTYPHBIX CXEM.

YcroituuBocTs nMuHeHbIX CAY ¢ 00paTHOM CBS3bIO.
4 2,4 Kputepuu ycroitunBoctu CAY. Pacuér CAY Ha 4
YCTOWYUBOCTb.

Br10op 3akoHa perynupoBaHusi, UCXO/Is U3 CBONCTB
00BbeKTa yIpaBeHUs U TPEOOBAHMI K KaUYECTBY

5 2,4 ynpasieHus. OnpeaeneHne onTUMaaIbHbIX 3
rapaMeTpoB HACTPOUKH MPOMBIIIICHHBIX
PEryIsITOpOB.

6.2 JlabopaTopHble 3aHATHS
B npaktukym Bxoaut 3 pa®oTsl U3 4, yKa3aHHbIX B Tabuuile. MakcuManbHOE KOJIHMYECTBO
OaJIJIOB 3a BBHITIOJIHEHHE JIA0OPATOPHOTO MpakTUKyMa cocTaBisieT 30 6auioB (MaKCHMaIBHO TIO

10 6anoB 3a Kaxayo paboTy).

[Ipumepsl 1ab0paTopHBIX padbOT U pa3/iesibl, KOTOPbIE OHU OXBaThIBAIOT

No Ne pazpena
HaumenoBanue nabopatopHbix paboT
/11 U CITUILIINHEI
CraTuyeckue U JUHAMUYECKHE XapaKTEPUCTUKH CHCTEMBbI
1 1,2,3,4 perynupoBanusa. Hactpoliika cucteMbl aBTOMaTHYECKOTO
perynupoBaHus pacxona ¢ npuMmenenueM 11 /I-perynsaropa.
2 1,2,3,4 CucreMbl peleHOr0 PeryIupoBaHUs YPOBHSI.
3 1.2.3.4 Coznlanue cucTeMbl peryMpoBaHus 1aBleHUs Ha 0a3e u3MepuTelis-
T perynsaropa OBEH TPM210 u SCADA-cucrembt TRACE MODE.
4 1.2.3. 4 Hactpoiiku nuugposoro perynstopa temneparypsl TEPMOIAT
CT 25KS5 npuMeHUTENBHO K CHCTEMaM PETYJIMPOBAHUS TEMIIEPATYPHI.




7. CAMOCTOSATEJIbBHASA PABOTA

CamocrosrenbHas paboTa MPOBOJUTCS C LEJIbIO YTIyOJIeHHUs] 3HaHUN MO JAUCUUIUIMHE U
peyCMaTpUBACT:

— M3y4eHUE JISKIIMOHHOTO MaTepraia U yaeOHUKa 10 TUCIIHILINHE;

— MOATOTOBKY K BBITIOJIHCHUIO KOHTPOJIBHBIX pa60T o MaTepuaily JUCHUITIIINHBI;

— MOJITOTOBKY K Cllaue 9K3amena v 1ab0opaTOPHOTo MPAKTUKyMa IO TUCIUIUINHE.

[lnannpoBaHNe BpPEMEHH Ha CaMOCTOSITEIBbHYIO PabOTy, HEOOXOJMMOTO Ha H3YyYeHHE
AUCHMIUIMHBI, CTYACHTaM JIydlI€ BCCro OCYHIECTBJIATHL Ha BECb IICPHUOL HU3YUYCHUA,
npeaycMaTpuBas TPU STOM PETYISIPHOE TOBTOPEHHE NpOIIeHHOro Mmarepuana. Marepua,
3aKOHCHCKTI/Ip0BaHHBII\/’I Ha JICKIUAIX, HCO6XOI[I/IMO PEryjidapHO OOIOJIHATE CBCACHUAMH U3
JUTEPaTypHBIX UICTOYHUKOB, MPEJCTABICHHBIX B pabouell mporpamme.

8. IPUMEPBI OHEHOYHBIX CPEACTB JJIsA KOHTPOJIA
OCBOEHMUSA JUCHHUIIJIMHBI

CoBOKymHasi OIIEHKa TI0 JUCHUIUIMHE CKJIAJbIBACTCS W3 OLEHOK 32 BBITIOJHEHUE
KOHTPOJIbHBIX paboT (MakcumanbHas oueHka 30 O6aiioB), J1aOOPaTOPHOrO MPaKTUKyMa
(MakcumaiibHas onieHka 30 0aioB) M UTOTOBOTO KOHTPOJISI B (hopMe Ik3amena (MakCUMaIbHas
orieHka 40 0anoB).

8.1. HpI/IMepr KOHTPOJIBbHBIX BOIIPOCOB JIfl TEKYIIECI0 KOHTPOJISAA OCBOCHHUSA TUCHUIIJIMHBI

JInst TeKyIero KOHTPOJS TMPexycMOTPeHO 3 KOHTPOJBHBIX pPa0OTh. MakcuMaibHas
OILICHKA 32 KOHTPOJIbHBIE paboThl cocTaiisieT 10 0anioB 3a KaXxAyl0 KOHTPOJIbHYIO paboTy.

Paszpen 2. Ilpumep koHTpOJIbHOI padoTrbl Ne 1. MakcumaabHas ouenka — 10 6asuios.
KonTposabHas paGora comep:xxut 3 Bompoca, 4 0aj/a 3a nepsblii Bonpoc, no 3 6ajaa 3a
BTOPOI1 M TPETHH BONPOCHI.

1. KoHLeHTpalus IpoayKTa peakiiii Ha BHIXOJIE U3 PEaKTOpa ¢ MEIIAJIKOi (¢, MOIb/M?) 3aBHCHT
OT pacxojia moJaBaeMoro B peaktop pearenta (F, Kr/MuH) B COOTBETCTBHM C YpaBHEHUEM:

de(T)

o +e(r) =F(r—2)

/i€ IOCTOSIHHAsL BpEMEHH U BpeMs 3amia3/IbIBaHusl JaHbl B MUHYTaX.
Ompenenure, Kak OyIeT MEHATHCA KOHIEHTpalus NpoaykTa (¢), TMOCie CTYIMEeH4YaToTo
M3MEHEHHUsI pacxojia peareHTa oT 3 KI/MHUH 10 5 KI/MHH, €ClIi IEpe]l STUM PEaKTOp HaXOAUJICS B
cratuueckoM pexume (%0 HaWTH W3 ypaBHEHHS CTaTWku). Hapucyiite COOTBETCTBYIOIILYIO
KPUBYIO OTKJIHKA.
[Ipu pemreHun HE0OX0IMMO MPEOOPa30BATh UCXOJHOE YPABHEHHE K YPABHEHHUIO B OTKIIOHEHUSX
OT TEpBOHAYAJIBHOTO CTATUYECKOTO pEXKUMa, CJAeJaB TEM CaMblM HaudajbHbIE YCIOBUS
HYJIEBBIMH, U PELINTH €0 C MOMOIIbI0 ITpeoOpa3oBanust Jlamnaca.

3

2. ImimynibcHAst  TEepeXOJHass XapaKTEPHUCTUKA CTaTHYECKOTO 3BEHA IIEPBOTO  IMOPSJIKA
n300pakeHa Ha PUCYHKE:
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Haiigure napamerpsl nepeiaTouHoil pyHKIHUK 3TOrO 3BEHA,
Haiimure OTKIMK TMOJY9eHHOTO 3BEHA Ha BXOJHOE BO3JeiicTBHE X=2T'1(T) M mM300pa3ute €ro

rpaduyecku.

3. Jlana mepemarounas GpyHKuust oObeKTa:

W(s) = —

Ompenenure, KakoMy THUIIOBOMY JIWHAMHYECKOMY 3BEHY COOTBETCTBYeT 0OBekT. I[lomyuute
MepexoHyI0 (PYHKIIMIO 3B€HAa W HAPUCYWTE COOTBETCTBYIOIIYIO KpPHMBYIO pasroHa. Haiigure

OTKJIMK 3BE€HA Ha BXOJIHOE BO3/encTBUE X=3T" 1(T).

Pa3znen 2. Ilpumep koOHTpPoOJbHOI padoTrbl Ne 2. MakcumanbHas ouneHka — 10 Oayuios.
KonTposabHas paGora conep:xkut 3 Bompoca, 5 6a/ui0B 3a mepBblii Bompoc, 3 6aia 3a

BTOPOI1 BONpoc, 2 0a/1/1a 3a TpeTHil BONpoc.

1. Jlana koMOMHAIS THHAMAYECKUX 3BCHHCB!

1
R 1
> -~ l
2 ]’

10°

X(®)
3
5

0,5

2s+1

A2

HazoBure 3Benbs. Ilomyunrte nepenatounyro ¢yHkuuio komOuHanuu. KakoMmy TumnoBomy
JUHAMHYECKOMY 3BEHY OJKBHBaJeHTHa komOuHanus? [locTpoiiTe pammoByr0 MepexoaHyIO

XapaKTEPUCTUKY MOJIYYEHHOTO 3BEHA.

2. Ha pucyHke npuBeieHa cxema peryisaropa.
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3
T U(s)
_H 28 7
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[Tonyuute ero mnepenatounyro QyHkuuio. Kakoll 3akoH peryiupoBaHHUsl peaau3yercs?
[TocTpolite nepexoaHy0 XapakKTepUCTUKY PETYJIATOpA.

3. UneanvHoe wuHTerpupyromee 3BeHo. Ilpumep. Ilepenatounas QyHKUMS H€AIBHOTO
MHTErPUPYIOIIETO 3BEHA.

Paszpen 2. Ilpumep koHTpOJIbHOI padoTrel Ne 3. MakcuMaiabHas oueHka — 10 6asuios.
KonTpoabHast padora coaep:kut 1 Bompoc.

Jis HamopHoro Oaka Mpu HEOOJBIIMX HM3MEHEHHUSX YPOBHS CIpaBe/UIMBa 3aBUCUMOCTb,
CBSI3BIBAIOILAs YPOBEHB JKMJIKOCTH B OaKg/ff, pacxo Ha IMHUU NPUTOKA B OaK:

b

dr

2

rae L, M — ypoBeHb KMAKOCTU B HAMOpPHOM Oake; F, M>/MUH — HPUTOK KUIKOCTH B HAMNOPHKI
0ax.

I )

YpoBeHb B HAallOPHOM Oake pEeryaupyercs U3MEHEHUEM NpUToKa. B cucreMy aBTOMaTH4ecKoro
pEerylIupoBaHUsl BXOJSAT: HAMOPHBIM Oak, AAaTYUMK YypOBHA 1, peryiastop 2, UCHOJHUTEIbHOE
YCTPOMCTBO 3 (MCHOJIHUTENbHBIA MEXaHU3M C PEryIupyOIINM KiarnaHoMm). W3meputenbHblil
puOOp U UCTIOTHUTEIIBHOE YCTpOI\;ICTB(?/I}I%/JSOI nepdnaTounble GyHKIMN

1

0,Is +1
5

W) =05

Perynsrop 2 popmupyer nponopuroHaibHbIN 3aKOH peryJInpoBaHusl.

[locTosiHHAs BpeMEeHH B YpaBHEHUHU U NEpeaTOYHBIX QYHKIMSIX JaHAa B MUHYTaX.

1) Onpenenute, Kak OyAeT MEHSThCA YpOBEHb L(7), €CIM B MOMEHT, KOTJIa HAIlOPHBIM Oak
HaxXOJWICSd B CTaTUYECKOM pEXKUME, a peryiasarop YypoBHS ObUT OTKIHOYEH, MPOU3OILIO0
CTyIeHYaToe M3MEHeHHe pacxoja F Ha TMHUY IPpUTOKa oT 2,0 M>/MuH 10 2,2 M>/MUH.
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2) Onpenenute KOdPGUIUECHT YCUIICHUS PETYIATOPA, NMPU KOTOPOM CHCTEMa PETYIUPOBAHUS
OyIeT UMeTh 3amac yCTOMIMBOCTH Mo aMmrututye 40%.

8.2. Bonpocel 1iist MTOrOBOI0 KOHTPOJISI OCBOCHUS TUCHMILIUHBL.

buner nns ’Kk3amena BKIIOUAET KOHTPOJIBHBIC BONPOCHI MO BCEM pasjenaM padodei
MIPOrpaMMbl AUCLUILIMHBI U COJIEPKUT 3 Borpoca. [lepsriii Bonpoc — 10 6anioB, BTOPOH BOIpoc
— 15 6amnos, Tpetuii Borpoc — 15 Ganos.

1. [TonsiTHE TUIIOBOTO AMHAMUYECKOTro 3BeHa. [IpuMeHeHne 3BeHbeB. OCHOBHBIE TUIIBI 3BE€HbEB U
UX XapaKTePUCTHUKHU.

2. Ucnonb3oBanue mpeoOpasoBanus Jlammaca mpu pacCMOTPEHHHM CHUCTEM aBTOMATHYECKOTO
perynupoBaHusi (IpUMEPBHI).

3. [lepenaTounsie Gpynkuuu. Mx nosyyeHue u UCIoOIb30BaHUE.

4. YacroTHas nepeaarounas pynkuus. [Ipumenenue, npumeps.

5. [lepenaTounble PyHKUNN TUIOBBIX KOMOMHAIMI1 3BEHBEB.

6. I3MeHeHue CBOMCTB TMHAMUYECKOTO 3BE€HA C IOMOIIBI0 00paTHOU CBA3M (IIPUMEPHI).

7. [lonyuyeHue BpEMEHHBIX XAapAaKTEPUCTHK OOBEKTa OKCIEPUMEHTAIbHO U M3  €ro
¢ epeHnaIbHOr0 YpaBHEHUS, UX UCIIOJIb30BaHHUE.

8. HacTOTHBIE XapaKTEPUCTUKH 3BEHBEB.

9. HccnenoBanue CUCTEM YIIPABICHHS C IIOMOIIBIO YACTOTHBIX XapaKTEPUCTHUK.

10. CraTuueckuie 3B€Hbsl HYJIEBOTO U [IEPBOTO MOPSJIKA, UX XapaKTEPUCTUKHU, TIPUMEPBHI.

11. CraTtuueckuie 3B€Hbsl BTOPOTO MOPsi/IKA: YypaBHEHHE, XapaKTEPUCTUKH, OCHOBHbIE CBOMCTBA.
12. N neanbHOE MHTETPUPYIOLIEE 3BEHO: YPABHEHHE, XapaKTEPUCTUKH, OCHOBHBIE CBOMCTBA.

13. 3BeHo 3ama3/ipIBaHus: YpaBHEHHE, XapaKTEPUCTUKH, IPUMEPBI.

14. luddepenuupyromiue 38eHbsl: ypaBHEHUE, XapaKTEPUCTUKHU, OCHOBHbBIE CBOWCTBA.

15. YeTouMBOCTh CUCTEM aBTOMATHYECKOTO PETYIMPOBAHHUSL.

16. [IpenenbHOE yCHIIEHHE pEryasiTOpa U 00ecriedeHre 3amaca yCTOMIUuBOCTH.

17. Onpenenenre YCTOWYMBOCTH CHCTEM AaBTOMATHYECKOIO PEryJIMpPOBAaHUS C IOMOIIbIO
YaCTOTHOI'O KpUTEpHs ycToiunBocTh HailkBucTa.

18. Onpenenenre mapaMeTpoB HACTPOMKUA PETYNIATOpa C IMOMOINBI0 YaCTOTHOTO KPHUTEPHUS
ycroitunBoctu HaiikBucra.

19. CraTtuueckue, HEUTPaJbHbIE U HEYCTOMUUBBIE OOBEKTHI PErYITMPOBAHUS.

20. CaMOBBIpaBHUBAHHE OOBEKTOB PETYIUPOBAHUS: XapAKTEPUCTUKH, IPUMEPBI.

21. OObeKTbl peryiupoBaHUsl C COCPEIOTOYEHHBIMH IapaMeTpamMH M C pacHpelesEHHbBIMU
napamerpamMu. OCOOEHHOCTH PETYIMPOBAHUS OOBEKTOB C paclpeaeIEHHBIMU MTapaMeTpamH.

22. Boibop 3akoHa JEHCTBUS PETYISATOpa M MapaMeTpPOB €ro HACTPOWKH B 3aBUCUMOCTU OT
CBOMCTB 00BEKTa peryJiupoBaHHUsl.

23. Bausinue cBOMCTB 00BbEKTa PETYIMPOBAHUSA: HA BHIOOP CTPYKTYPhl CUCTEMBI PETYIUPOBAHNUS;
Ha BbIOOD 3aKOHA JEMCTBUS PEryyaTopa; Ha KayeCTBO PEryJIupOBaHUSL.

24. OcHOBHBbIE JIMHEWHBIE 3aKOHBI PETYIHMPOBAHUSA: YPABHEHHUS, OCHOBHbIE CBOMCTBA, IPUMEPBI.
25. Knaccudukanus 1 0COOEHHOCTH 3aKOHOB PETyJINPOBAHMSL.

26. [IponopuiioHanbHBIM ~ 3aKOH  PETYJIMPOBAHMS:  ypaBHEHHE, OCHOBHBIE  CBOWCTBA,
XapaKTEPUCTHUKHU.

27. IlponopumoOHaNbHBIi U MPONOPLUOHATBHO-AU(PPEepeHIUaNbHBIA 3aKOHBl PETYIUPOBAHUS:
YpaBHEHHUSI, XapaKTEPUCTUKH, OCHOBHbIE CBOMCTBA.

28. HTerpasIbHBIN 3aKOH PETYJIUPOBAHUS: YPABHEHNE, XapaKTEPUCTUKH, OCHOBHBIE CBOKCTBA.
29. IIponopurOHaNbHO-UHTETPAIBHBIA 3aKOH PEryJIupOBaHUSA: YpPAaBHEHHE, XapaKTEPUCTUKH,
OCHOBHBIC CBOMCTBA.

30. [TponopimoHanbHO-UHTErpATbHO- AU (EepEHIINATBHBIN 3aKOH PETYJIUPOBAHUS: YpaBHEHHUE,
XapaKTEePUCTUKHU, OCHOBHBIE CBOICTBA.
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31. PerynupoBanue c IIpEABAPEHUEM. [IponopumonansHo-1uphepeHIaNTbHbII u
MPOMOPLHUOHAIBHO-UHTErPATIbHO- AU (P PEepeHInaTbHbIA 3aKOHBI PErYJIUPOBAHUS.

32. OCHOBHBIE METO/Ibl U3MEPEHHUSI: UX 0COOCHHOCTH, JOCTOMHCTBA, HEJIOCTATKH, TPUMEDHI.

33. KomneHcallMoHHbIN METOJT U3MEpEeHHUsI (Ha IpUMeEpE IEKTPUUECKUX U3MEPEHUN).

34. CtpykTypHass cxema H3MEpUTeNbHOM cuctembl (ycrpoiictBa). DyHKuuum npudbopos
aBTOMAaTHYECKOTO KOHTPOJISL.

35. CTpyKTypHBIE CXEMBI LIU(PPOBOTO U3MEPUTENBLHOTO YCTPOICTBA W M3MEPUTEIHHOIO KaHala
MH(OPMALIMOHHO-U3MEPUTEIILHON CUCTEMBI.

36. CraTuueckue CBONCTBA U3MEPUTEIBHBIX IPHUOOPOB.

37. Cratuueckue U JUHAMUYECKUE CBOMCTBA CPEACTB U3MEPEHUs U Apyrux snemeHToB CAP, ux
BIIMSIHUE HAa KAYE€CTBO PEryIMPOBAHUS.

38. IlepexoqHble XapaKTEPUCTUKH CPEICTB U3MEPEHHUS.

39. IlorpemHOCTH U3MEPEHUN.

40. I3amepeHue 3IIEKTPUUECKOTO COMPOTHUBJICHUS KaK HOCHUTENIS MH(POPMAIMH O COCTOSHHH
XUMMKO-TEXHOJIOTHYECKOI0 MpoLecca.

41. 3MepeHne 3JEKTPUYECKOTO HANpsHKEHUS Kak HOCHUTENS HHQPOPMAIMH O COCTOSIHUM
XUMMKO-TEXHOJIOTHYECKOI0 MpoLecca.

42. U3meputenbHbie  mpeoOpazoBatenu. CTpykTypa ©  HAA&KHOCTh  M3MEPHUTEIIBHBIX
npeoOpa3oBarenei.

43. Knaccudukanus npuOopoB A5 U3MEPEHUsI TEMIIEPATYPBbI.

44. [lorpemrHoCTH U3MEPEHUS TEMIIEPATYPbl KOHTAKTHBIM U OECKOHTAKTHBIM METOJAMH.

45. TepMO3JIeKTPUUECKHE TEPMOMETPBHI.

46. TepM0odI€KTPHUUECKUE TEPMOMETPBI U TEPMOMETPHI COMPOTUBIICHHUS.

47. U3smMepeHne  TemrmepaTypbl C IIOMOIIBIO  TEPMOIJIEKTPUUECKUX MpeoOpazoBareneit
(Tepmorap).

48. 3MepeHne TeMIiiepaTypbl C MOMOIIBI0O MAaHOMETPHUUYECKUX TEPMOMETPOB M TEPMOMETPOB
paciupeHus.

49. U3mepenue TeMiieparypbl 0€CKOHTaKTHBIM METO0M.

50. TepMOMETpBI U3ITYyYEHUS.

51. OcHOBHbIE KOHCTPYKIMH HpUOOPOB Ui U3MEpPEHUs JaBJICHHS. 3alluTa MaHOMETPOB OT
BO3JICHCTBUS arpECCUBHBIX, TOPAYUX U 3arPSI3HEHHBIX CPEl.

52. U3mepenne pacxoja ra3oB M KUIAKOCTEH. PacxoxomMepsl NEPEMEHHOIO M IOCTOSIHHOTO
nepernaja J1aBjaeHusl.

53. 3mepenue pacxoja razoB U KHMJIKOCTEH. DIEKTPOMAarHUTHBIN, yIbTPa3ByKOBOM, BUXPEBOM
1 KOPHUOJIMCOB PACX0OJIOMEPHI.

54. U3mepenne pacxo/ia ra30B U KUJIKOCTEH HA OCHOBE TEIUIOBBIX SBJICHHA.

55. O0bEMHBIE CYETUNKHY ra3a U KUJKOCTH.

56. 3mepenue ypoBHA KUAKOCTU. ['miapocraruueckue, EMKOCTHBIE, YIbTPa3BYKOBbIE
YPOBHEMEPBI.

57. TepMOKOHIYKTOMETPUYECKUA U TEPMOXUMHUYECKUI Ia30aHAIN3ATOPBI.

58. TepMOMarauTHbIN ra30aHAIN3ATOP.

59. l'azoananuzaTopbl HHOPAKPACHOTO MOTIIOIICHHMS.

60. Haznauenune, wnenm W QYHKIUM CHUCTEM YIPABIECHUS XUMHUKO-TEXHOJOTHMYECKUMU
IpoLeccamu.

61. OcoGeHHOCTH YIIpaBIEHUS XUMHUKO-TEXHOJOTHYECKUMH TiporieccaMu. OCHOBHBIC THITBI
CUCTEM aBTOMAaTHYECKOI'O PETYIUPOBAHMUSL.

62. Knaccuduxaius peryiasiTopoB M0 pa3IMyHbIM IPU3HAKAM.

63. Knaccuduxanus cucreM aBToOMaTHUECKOTO YIIPABIECHUS [0 PA3IUYHbIM PU3HAKAM.

64. CucteMbl aBTOMAaTHMYECKOIO YIpaBlieHUs 0e3 oOpaTHOM CBsI3M U C OOpaTHOM CBS3bIO.
KoMOuHupoBaHHBIE CUCTEMBI YIIPABICHHUSL.

65. PerynupoBanue 6e3 00paTHOM CBA3M (pEryaIupOBaHUE IO BO3MYIIAIONIEMY BO3ICUCTBHIO).
66. OTHOKOHTYPHbIE 1 MHOTOKOHTYPHbBIE€ CUCTEMbI aBTOMAaTUYECKOTO PETYIUPOBAHUS.
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67. MHOTOKOHTYpPHBIE CHUCTEMbl aBTOMATHUYECKOTO DEryJIMpOBaHUs (CHUCTEMbl KAacKaaHOro U
CBSI3aHHOT'O PETYJIUPOBAHUSA).

68. dyHKIMOHAIbHAS CTPYKTYpa CUCTEMbl aBTOMaTUYECKOTO PEryIMpPOBaHUS.

69. Kputepuu (1mokasarenu) KauecTBa peryaupoBaHusl.

70. UcnonnurensHbie ycrpoiictBa CAP.

71. NcrionHUTENbHBIE MEXaHU3MBbI CHCTEM aBTOMATUYECKOTO PEryIUPOBaHUSL.

72. Perynupytoiue opranbl CAP: KOHCTpyKLUS, XapaKTEPUCTUKH, CBONCTBA.

73. Knaccuduxanus u xapakTepUCTHKHU peryaupyromux opranos CAP.

74. SCADA-cucTemMbl: Ha3HAYEHHUE, OCHOBHBIC 3aJIa4l, BO3MOKHOCTH.

(DOH)I OLCHOYHBIX CPCACTB IMPUBCACH B BUJAC OTACIBHOI0 AOKYMCHTA, ABJIAIOMICTOCIA
HEOTHEMJIEMON YacThIO OCHOBHOW 00pa30BaTEIbHON MPOrpaMMBbl.

8.3. CTpykTypa u npuMepbl OMJIETOB 1JIs1 IK3AMEHA
Ik3zamen 1o pucuuiviiHe «Cucmemol ynpasieHus mexnHoa02udecKumMu npoyeccamu
IIPOBOJUTCS B 8-0M CEMECTpe U BKIIIOUAET KOHTPOJIbHBIE BOIIPOCHI [0 BCEM paszjesiaM paboueit
nporpaMmbl JUCHHUITJINHBI. buner I IK3dmMeéHa COCTOUT U3 3 BOIIPOCOB, OTHOCAIIHUXCA K

YKa3aHHbIM pasjaciiaM.

ITpumep Owmitera i IK3amena:

«Ymeseporcoaroy MuHHCTEPCTBO HAYKH H BbiclIero oopa3oBanus P®
Poccuiickuii XMMHUKO-TEXHOJIOTHYECKU YHUBEPCUTET

3aBeltyloni kaenpoi umenn JI.A. Menaeneesa

OXT " =

Kadenpa Oowenn xumuueckon mexnonozuu

B.H. I'pynckuii 20.03.01 Texnocgepnasa bezonacrnocmo

«_» 2021 r. Jducuuniauna: Cucmemsl ynpasieHus mexHoa02udecKumu
npoueccamu
Bbujer Ne 1

1. [lonsiTHE TUNIOBOTO AMHAMUYECKOro 3BeHa. IIpuMenenune 3BeHbeB. OCHOBHBIE TUIIBI 3BEHHEB
U UX XapaKTEPUCTUKH.

2. I/I?:MepeHI/IC QJICKTPHUYCCKOT'O HAIPSIKCHUSA KaK HOCUTECIIA I/IH(l)OpMaIII/II/I O COCTOSIHUHU XHUMUKO-
TEXHOJIOTHUYCCKOI'0 Impouecca.

3. OyHKIMOHAJIbHAS CTPYKTYpa CUCTEMBI aBTOMATHYECKOTO PETryJIMPOBAHMS.
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9. YHEBHO-METOANYECKOE OBECIHEHEHUE JUCHUIIJINHBI

9.1. PexomenayeMasi iuTeparypa
A. OcHoBHas qUTEpaTypa

1. becnanos A. B., XaputonoB H. 1. Cucrtembl ynpaBiieHHS XHMHKO-TEXHOJIOTMUYECKUMHU
nporeccamu. YueOnuk s By30B. M.: UKL «Axanemkaura», 2007. 690 c. (0a30BbIii yueOHHK)

2. becnanoB A.B., T'pynckuit B.H., Xapuronos H.M. Cucremsl ynpaBieHHs] XUMHKO-

TEXHOJIOTMYECKUMH TIPOLECCaMM: WIUIIOCTpaTuBHble Marepuansl. M.: PXTY wum. JIN.
Menneneena, 2012. 76 c.

b. lonosiHuTebHAsA JJUTEpaTypa

1. becnanos A. B., XapuronoB H. I. 3amauynuk 1o cucremam yOpaBlI€HUS  XUMHKO-
TEXHOJIOTHYECKUMU Tpoleccamu. YuebHoe mnocobue mis By3oB. M: UKL «AxaneMkHUTa»,
2005. 307 c.

2. becrianoB A. B., Xaputono H. 1., 3osotyxun C. E., ®unskun JI. H., Camgunenxo A. C.,
I'pynckuii B. H. Jlunamudeckue 3BeHbs. YacTOTHBIE XapaKTEpUCTUKH. YueOHoe mocobue. M.:
PXTY um. . . Menneneesa. 2003. 84 c.

3. becnanos A. B., XaputonoB H. 1., 3omotyxun C. E., ®unsaxun JI. H., Camgunenxo A. C.,
I'pynckuii B. H. Jlunamuyeckue 3BeHbsl. BpemeHHble XapakTepucTUKH. YuebHoe nocobdue. M.:
PXTY um. JI. 1. Menaeneena. 2002. 80 c.

9.2. PekoMeHAyeMble HCTOYHHUKH HAYYHO-TEXHUYECKOU HH(OpMALMHU

— Pa3nmaTouHbIil HIUTFOCTPATUBHBIM MaTEPHUAIT K JIEKLIHSM.
— Ilpe3eHTanuu K JIEKIUAM.
— Meroanyeckrue peKOMEH/IAlUH 110 BBITIOJIHEHUIO JIA0OPATOPHBIX PaboT.

Hay4Ho-TexHHYEeCKHE KypHAIIBI:

— XKypnan «CoBpemennsie TexHonoruu apromaruzanum» («CTA») ISSN 0206-975X
— XKypnan «ABromaTtu3zanus B npomsinuieHHOCTH» ISSN 1819-5962

— XKypnan «ABromartuzanusi. CoBpemennbie Texnonorum» ISSN 0869-493 1

9.3. CpeacrBa odecnieyeHUs1 OCBOCHUS TUCHUIIMHBI

Jisa  peanuzanuu  pabouel mporpamMmbl JUCHUIUIMHBI IOATOTOBJIEHBI CIIEAYIOIINE
cpeacTBa o0ecrieueHrss OCBOCHUSI TUCITUILINHBI:

— KOMIIbIOTEpPHBIE MTPE3EHTALIMY HHTEPAKTUBHBIX JIEKLIIHUH (0O11ee yucio ciaigos — 154);

— 0aHK TECTOBBIX 3aJaHUM IJIs TEKYIIETO KOHTPOJISI OCBOCHHUS TUCIUILIMHBI (0OIree
YHUCIJI0 BOMPocoB — 150);

— 0aHK TeCTOBBIX 3aJaHUN 1T UTOTOBOTO KOHTPOJS OCBOEHHUS JUCIMIUIUHBEI (0OIiee
gucio ounetoB — 50).

I[J'If[ OCBOCHHA OJUCHUIUIMHBI B JUCTAHOMOHHOM PECXKHUME MNPCIOoAaBaTCIii MOI'yT
MCTIOJIH30BATh CIICAYIOIINE CPEACTBA KOMMYHHUKAIIMH CO CTYICHTAMHU:
— aJIeKTpOoHHAas nHGopMaMoHHO-00pa3oBarenbHas cpeaa (ONOC);
— KOpIHopaTHBHAaA 3JICKTPOHHAs 1104Ta,
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— https://etutorium.ru/ — LMS eTutorium;
— https://zoom.us/ — LMS Zoom.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT UM,
HUCITOJIB3YEMbIX B OBPA3OBATEJIbHOM ITPOLLECCE

WudopmarnmoHHyro MO JIICPIKKY W3YydeHUS JMCIUTUTAHBI OCYILIECTBIISICT
NudopmanronHo-6ubauoreunsiii nentp (MbL) PXTY wum. .M. MenneneeBa, KOTOpBIi
obOecrieunBaeT OOy4yarOUIUXCSd OCHOBHOM yueOHOM, y4eOHO-METOAMYEeCKOM M HaydHOU
JUTEpaTypoil, HEOOXOIMMOM /JIsl OpraHu3ali 00pa30BaTEIBLHOIO IMpoliecca MO JUCIUILIMHE.
OO6mmit 06beM MHOTOOTpacneBoro pouna MBI Ha 01.01.2021 coctaBnsier 1 716 243 k3.

®oun UBL pacnonaraer y4eOHOHM, y4eOHO-METOAMYECKONM M HAYYHO-TEXHHUYECKON
TUTEpaTypoil B (popMe MeUaTHBIX U AIIEKTPOHHBIX M3JIAHHHA, a TaKKe BKIIOYaeT O(HUIIHAIBHBIE,
CIpaBOYHO-OHOIMOrpaduueckre, CHEUUATU3UPOBAHHBIE OTEUECTBEHHbIE U 3apyOexHbIE
nepuoandeckue u  uHPopManmonuele wm3manus. MBIl obGecmeunmBaeTr  mocTym K
npodeccHoHaTBFHBIM 0a3aM JaHHBIX, HH()OPMAIIMOHHBIM, CIIPABOYHBIM U TIOMCKOBBIM CHCTEMaM.

Kaxnpiit oOyuatoiuiicss o0ecriedeH cBOOOAHBIM JOCTYIIOM M3 JIF0OOHM TOUKH, B KOTOPOM
uMeercst Joctyn K cetm MuTepHeT W K 3neKkTpoHHO-OMOmmoreunoit cucrteme (DBC)
YHHUBepcUTETa, KOTOpas COMCPKHUT pPa3IUYHBIe W3MaHUS 10 OCHOBHBIM HM3y4aeMbIM
JUCLMIUIMHAM U copMHpoBaHa MO COIJIACOBAHHIO C MPaBOOOIaAATENIMU yUeOHOW U y4eOHO-
METOJAMYECKOM JTUTEPATYpPHI.

Jligs  Gojiee MOJMHOIO M ONEPATUBHOIO  CHPaBOYHO-OMONHMOrpaduyeckoro
nHpopmanmonnoro oocmyxkuanusi B MBIl peannzoBana TexHomoruss DIEKTPOHHOM JTOCTaBKH
JOKYMEHTOB.

[TomHBIi TEpeYeHb AIIEKTPOHHBIX HMH(MOPMAIIMOHHBIX PECYPCOB, HCIIOJIB3YEMBIX B
npouecce o0y4eHusi, IPeCTaBIeH B OCHOBHOM 00pa30BaTeNbHON IPOrpaMMe.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

B cooTBeTcTBHM € yu4eOHBIM IUIAHOM 3aHATHA MO AucHUIUAHE «Cucmemsl ynpaeneHus
MeXHOI02UYecKUMU npoyeccamuy TPOBOIATCS B (QopMe KU, MPAaKTUYECKUX 3aHATHA,
Ja00paTOPHBIX padOT M CAMOCTOATEIHLHOM pabOThl 00yJaIOMIEroCs..

11.1. OdopynoBanue, Heo0X0aUMOe B 00pa3oBaTeJbLHOM Ipolecce:

JlexumonHnast y4yeOHas ayauTopusi, oOOpydOBaHHAs MEJIOBOM JOCKOH U ydeOHOM
MeOenplo, ydyeOHas ayquTOpusi A HPOBEIACHMS] MPAKTUYECKUX 3aHATHH, 000pynoBaHHas
MEJIOBOM JOCKOW M yueOHOW MeOenblo, KOMIBIOTEPHBIN 3all ISl TPOBEICHUS JTaO0paTOPHOTO
MpaKTUKyMa ¢ 7 pabOyuMU MecTaMu, 7 MEpPCOHAIbHBIMU KOMIIBIOTEPAMU M 7 CTEHAAMH IO
PETYIUPOBAHUIO U U3MEPEHUIO OCHOBHBIX TEXHOJOTMYECKUX MapaMeTpoB (JaBJI€HUE, YPOBEHbD,
pacxo/i, TeMIiepaTypa).

11.2. YuyeOHoO-HarJIsiAHbIE IOCOOUSI:

HpCSGHTaHI/H/I JICKOIMOHHOT'O MaTcpurasia.

11.3. Komnborepbl, HHPOPMALHOHHO-TEJIEKOMMYHHUKAIUOHHbIE CETH, alllIapaTHO-
NPOrpaMMHBIe M ayAHOBU3YaJIbHbIE CPEACTBA:
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Jlis caMocCTOSITENIbHOM PabOThl KaXKIbld OOydaroliuiics B TEYEHHWE BCEro Iepuoaa

o0y4eHUs

obecnedyeH WHIUBUAYAJIbHBIM  HCOIPaHUYCHHBIM  JOCTYIIOM

AJIEKTPOHHO-OMOIMOTEYHBIM cUcTEMaM  (DJIEKTPOHHBIM OuOIHOTEKaM),

K HCECKOJBbKUM

CoJCpKalmM BCC

W3/1aHUST OCHOBHOM JIMTEpaTypbl, IEPEYUCICHHble B paOouel MporpaMMme JIUCUUIUIUHBI,

c(OpMUPOBAHHBIM Ha OCHOBAHHHU MPSAMBIX JIOTOBOPHBIX OTHOLIECHHUH € IPaBOOOIaAaTEIIMU.

11.4. [leyaTHbIE U 3JIEKTPOHHBbIE 00pa30oBaTe/IbHbIe H HH(OPMALIMOHHbIE PECYPCHI:

NupopmalMoHHO-METOIMYECKHE MaTepUaIbl:

ydeOHbIE TMOCOOUS 1O JUCHUILIMHE,

MCTOAMYCCKUEC PCEKOMCHAAIIMKM K IIPAKTUYCCKUM 3aHATHUAM, pa3)1aT0qH5H71 Mmarepuaia K

JICKHMOHHBIM KypcCaM; 3JICKTPOHHBIC y‘I€6HI)I€ U3aaHus.

DJeKTpOHHBIE 00pa30BaTEIbHBIC PECYPCHI: IJIEKTPOHHBIC MPE3CHTAIMU K pa3zeiaM

JIEKIIMOHHBIX KYPCOB; YI€OHO-METOAMYECKUE Pa3paboTKu Kadeapsl B 3JIEKTPOHHOM BHUJIE.

11.5. IlepeyeHb JIMLEH3HOHHOT0 IPOIPAMMHOI0 00ecIeYeHHs:

Ne HaumeHoBaHue PexBusutsl noropopa| KoauuecrBo sunensuii| Cpok okoHYaAHUS
M1 MPOrpaMMHOI0 MOCTABKH AeiiCTBUSA JHIEH3UN
NPOAYKTa

1. Calculate Linux Desktop CBo0Oo1HO He orpanuuento Bbeccpouno
pacmpoctpansiemoe [10

2. LibreOffice CBo0Oo1HO He orpanuuento Bbeccpouno
pacmpoctpansemoe 110

3. ABBYY FineReader CBo0Oo1HO He orpanuuento Bbeccpouno
pacmpoctpansemoe 110

4. . CBo0Oo1HO He orpanuuento Bbeccpouno

7-Z1p

pacmpoctpansemoe [10

5. Google Chrome CBo0Oo1HO He orpanunuento beccpouno
pacmpoctpansemoe 110

6. VLC Media Player CBo0Oo1HO He orpanunuento Bbeccpouno
pacmpoctpansemoe [10

7. Discord CBo0Oo1HO He orpanuuento Bbeccpouno
pacmpoctpansemoe 110

8. Autodesk AutoCAD CBo0Oo1HO He orpanuuento Bbeccpouno
pacmpoctpansemoe 110

9. IntellJIDEA CBo0Oo1HO He orpanuuento Bbeccpouno
pacmpoctpansemoe 110

10. FreeCAD CBo0Oo1HO He orpanuuento Bbeccpouno
pacmpoctpansemoe [10

1. SMath Studio CpoboaHO He orpannuenno beccpouno
pacmpoctpansemoe [10
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12. Kontpakt Ne 90-  Jlunensus ajst akTHBaIAN 12 MecsneB
133D5A/2021 ot Ha pabouYuX CTaHIUAX, |(€KETOAHOE MPOICHNE
Corel Academic Site 07.09.2021 MOKPBIBAET Bce paboune | TMOJIIUCKHU C IPAaBOM
Standard MeCTa B YHUBEPCUTETE nepexo/ia Ha
OOHOBJIEHHYIO BEPCHIO
MIPOJIyKTa)

13. Kontpakt Ne 90- 500 numeH3uit 12 mecsiteB
Kaspersky Endpoint 1330A/2021 ot (e’xeroiHO€ MPOJITICHHE
Security st OuzHeca — 07.09.2021 MOATHCKH C ITPaBOM
CrangaptHslil Russian repexoja Ha
Edition. 0OHOBIIEHHYIO BEPCHIO

MIPOJIyKTa)

14. GIMP CBo0Oo1HO He orpanuuento Bbeccpouno

pacmpoctpansemoe [10
15. |OBS (Open Broadcaster CBo0Oo1HO He orpanuuento Bbeccpouno

Software) Studio

pacmpoctpansemoe 110

19




12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHUSA ITPOI'PAMMBI

HaumenoBanue ®opMbI 1 METOABI
OcHOBHBIE NOKA3aTeJIN OLEHKH
pa3jiesioB KOHTPOJISA M OLIEHKH
Paznean 1. 3naem:
OCHOBHBIE TTIOHATHUSI — OCHOBHBIC TTOHSTHUS TEOPUH
YIPABJICHUSI XUMHUKO- YIpaBJICHUS;

TCXHOJIOT'HMYCCKUMH — CTaTU4YECKUE U JUHAMUYECKUE
MPOLECCaAMHU. XapaKTEepPUCTUKN 0OBEKTOB
YIpaBJICHUS;
— ocHoBHbIC BHARI CAY U 3aKOHEBI
peryaupoBaHus;
— tunoBssie CAY B XUMHYECKO
MIPOMBIIIJICHHOCTH;
— ycroiuuBocTth CAY;
— OCHOBHBIE IIOHATHSA O HEJIMHECHHBIX
CAY, peneilHbIX cucreMax, Ouenka 3a
JIOTUYECKHUX aJTOPUTMax yIpaBJIeHUs, maGopaTopHsit
aJJalITUBHEIX U ONTHUMAJIBHBIX CUCTEMaX MPAKTHKYM
yIpaBJICHUSI.
Ymeem: OrieHKa 3a dK3aMeH
— OTIPENIEISATh OCHOBHBIE CTATHYECKHUE U
JTUHAMUYECKHE XapaKTePUCTUKH
00BEKTOB YIIPaBJICHHUS;
— BBIOMPATH PALIMOHAIBHYIO CUCTEMY
pEeryaupoBaHus TEXHOJIOTHUECKOTO
npouecca;
— OIICHUBATh YCTOWUNBOCTH CAY.
Braoeem:
— METOJaMH TE€OPUHU aBTOMATHIECKOTO
peryaupoBaHus, OpraHU3aIH 1
pacuéra CUCTEM OIITUMAaIbHOTO
YIpaBJICHUS MPOIIECCAMU XUMHYECKOM
TEXHOJIOTHHU.
Paznen 2. 3naem:
OcHOBBI TEOpUU — OCHOBHBIC MOHSTHS TEOPHH
ABTOMATHYECKOTO YIPABJICHHUSA. | yIIPABICHHUS;
— CTaTHYECKHWE H  JUHAMHYECKHE
XapaKTEPUCTUKHU 00BEKTOB Ouenka 3a
YHpaBJICHH; KOHTpPOJIbHBIE PaOOTHI
— ocHoBHBIe BUAbl CAY H 3aKOHBI Nel, 2,3
peryaupoBaHus;
— Ttunoseie CAY B XUMHYECKOH Ouerka 3a
HpOMBII}IJ'IeHHOCTI/I; aGopaTopHsit
— ycroiuuBocth CAY; NPAKTHKYM

— OCHOBHBIC TOHATHS O HEIWHEHHBIX
CAY, peneHBIX CUCTEMaX,
JIOTUYCCKUX QITOPUTMAX YIIPaBJICHHUS,
QJIANITUBHBIX ¥ ONTHMAJILHBIX CHCTEMaX
YIIpaBICHUS.

Ymeem:

Or1ieHKa 3a DK3aM€EH
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— OIpeAeNsATh OCHOBHBIE CTATUYECKUE U
TMHAMHYECKUE XapaKTEePUCTUKH
00BEKTOB YIIpaBJICHHUS;

— BbBIOMpaTh PALMOHAIBHYIO CHCTEMY
perynupoBaHus TEXHOJIOTUYECKOTI0
nporecca;

— OlLleHHBaTh ycToitunBocTh CAY.
Braoeem:

— MEeTOoJaMH TEOPUU aBTOMATHYECKOTO
peryiupoBaHus, OpraHu3anuu u
pacuéra CHCTEM ONTUMAIIBHOTO
yIOpaBieHUsl MpoLEeccaMu XUMHUYECKOM
TEXHOJIOTUU.

Paspnean 3.

N3MepeHnne TeXHOIOrnYECKUX
rmapaMeTpoB XUMHKO-
TEXHOJIOTHYECKOTO Tpoliecca.

Buaem:

— OCHOBHBIC MOHSTHS TEOPHUH
YIpaBJICHUS;

— CTaTUYECKWE H  JUHAMHYECKHE
XapaKTepPUCTUKHU 00BEKTOB
YIpaBJICHUS;

— Tunoseie CAY B XUMHYECKOH
MIPOMBIIIJICHHOCTH;

—  MeToABl W CpEeACTBA H3MEpPEHUS
OCHOBHBIX TEXHOJIOTHYCCKUX
rmapameTpoB.

Ymeem:

— OTIIPENETSATh OCHOBHBIE CTATUYECKUE U
JUHAMHYECKHE XapaKTEPUCTHKU

00BEKTOB YIIpaBJICHHUS;

— BbBIOMpaTh PALMOHANBHYIO CHCTEMY
perynupoBaHus TEXHOJIOTMYECKOT0
nporecca;

—  BbIOMpaTh  KOHKDPETHBIE  THIIbI
npubopoB g quarnoctuku XTIL
Braoeem:

— MEeToJaMH TEOPUU aBTOMATHYECKOTO
peryiupoBaHus, OopraHu3anuu u
pacuéra CHCTEM ONTUMAIIBHOTO
yIOpaBieHUsl MpoLEeccaMu XUMHUYECKOM
TEXHOJIOTUHU.

OreHka 3a
nabopaTopHbII
[IPAKTUKYM

Or1ieHKa 3a dK3aMeEH

Pazpnen 4.

OCHOBBI IPOEKTUPOBAHUS
ABTOMATHYECKUX CUCTEM
YIIPaBJICHUS] XUMHUKO-
TEXHOJIOTUYECKUMU
poreccamMu.

Buaem:

— OCHOBHBIC MOHSITUS TEOPHUH
YIIPaBJICHHUS;

— CTaTHYECKHWE H  JUHAMHYECKHE
XapaKTePUCTUKHU 00BEKTOB
YIIPaBJICHHUS;

— ocHoBHble Buapl CAY U 3aKOHEBI
peryaupoBaHus;

— Ttunoseie CAY B XUMHYECKOH
MIPOMBIIIJICHHOCTH;

—  MeToABbl W CpEeACTBA H3MEpPEHUS
OCHOBHBIX TEXHOJIOTHYCCKUX

OreHKa 3a
nabopaTopHbIi
MIPAKTUKYM

Or1ieHKa 3a DK3aM€EH
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napamMeTpoB;
— ycroiuuBocTth CAY;

— OCHOBHBIC TIOHSATHS O HEITHMHEHHBIX
CAY, peneHBIX CUCTEMaX,
JIOTMYECKUX aITOPUTMAaX YIPaBICHHS,
aIalTHBHBIX M ONTHMAIBHBIX CHCTEMAax

yIpaBJICHUSI.
Ymeem:

— OTIIPENETSATh OCHOBHBIE CTATUYECKUE U
IMHAMHAYECKHE XapaKTEPUCTHKU

00BEKTOB YIIPaBJICHHUS;

— BbBIOMpaTh PALMOHANBHYIO CHCTEMY
perynupoBaHus TEXHOJIOTUYECKOT0
nporecca;

— OIIeHUBATh yCTOWUNBOCTh CAY;

—  BbIOMpaTh  KOHKpPETHBIE  THIIbI
npubopoB i quarnoctuku XTIL
Braoeem:

— METOoJaMH TEOPUU aBTOMATHYECKOTO
peryiupoBaHus, OopraHu3anuu u
pacuéra CHCTEM ONTUMAIIBHOTO
yIOpaBieHUsl MpoLeccaMu XUMHUYECKOM
TEXHOJIOTUH.
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13. OCOBEHHOCTHU OPI'AHU3ALIMU OBPA30OBATEJIBHOI'O ITPOLHECCA J1JIsA
HUHBAJINIOB U JINL C O'PAHUYEHHBIMHA BO3SMOKHOCTAMMU 310POBbs

OOyyeHue WHBAJIWJIOB U JMI C OTIPAHUYEHHBIMH BO3MOXHOCTSMH  3/I0pPOBbS
OCYILIECTBIISIETCS] B COOTBETCTBUMU C:

— IlopsinkoM opraHuM3alii U OCYILECTBIEHUS 0Opa30BaTENbHOM  JESATENHOCTH
110 00pa3oBaTeIbHBIM MPOrpaMMaM — IIporpaMMam OakajnaBpuara, IporpaMmaM cClelnuaiuTeTa,
nporpammam Maructpatypsl (Ilprukaz Munobpuayku PO ot 05.04.2017 Ne 301);

— [lonoxennem o0 MNOpsSAKE OpraHu3allid W OCYLIECTBJICHHS 0Opa30BaTelbHON
NEeSTeIbHOCTH 10 00pa3oBaTeIbHBIM IIpOrpaMMaM BBICHIETO 00pa3OBaHHA — MPOrpaMMaM
OakanaBpuaTa, ImporpamMmaMm cHelHaiuTeTa, nporpammam wmaructparypel B PXTY
nM. /I.1. MenneneeBa, npuHATbIM pemieHneM Ydenoro cosera PXTY mm. .M. Menaeneesa
ot 30.10.2019, mnporoxkon Ne 3, BBemeHHBIM B JeWcTBUe npuKazoM pekropa PXTY
uMm. JI.1. Menaeneena ot 14.11.2019 Ne 646A;

— MeToan4yecKuMU pEeKOMEHAALMSIMHU [0 OpraHu3aluu 00pa30BaTEILHOIO Ipolecca
Ui 00ydeHus UWHBAJIUAOB U JIML C OrPAaHUYEHHBIMH BO3MOXHOCTSMU 3JI0pOBbS B
0o0pa3oBaTeNIbHBIX OpraHM3alMsIX BhICIIEr0 O00pa3oBaHHsA, B TOM YHCJIE OCHAIEHHOCTU
00pazoBaTeIbHOTO Tpoliecca (YTBEPKIEHbI 3amecTuTeraeM Munuctpa oOpa3oBanus u Hayku PO
A.A. KimiumoBsiM 0T 08.04.2014 Ne AK-44/058H).
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HOHOJ’IHCHI/IH U U3BMCHCHHUSA K paﬁoqeifl nmporpamMme JUCUUIIIMHBI

«Cucmemui ynpaejieHusa mexXHo10cudeCKumu npoyeccamuy

OCHOBHOM 00pa30BaTe/IbHON NIPOrpaMMbl
20.03.01 Texnocgpepnan 6ezonacrnocmeo

®opma o0ydeHUs: ounan

Howmep
OcHoBaHME BHECEHUS
W3MEHEeHUs1/ ConeprxaHue TOTOTHEHHS/M3MEHEHUS
M3MEHEHHUsI/ TOTIOJTHEHUS
JOTIOJTHEHHUS

IIPOTOKOJI 3acelaHusl Y YEHOTo
coBera Ne OT

« » 20 T
IIPOTOKOJI 3acelaHusl Y YEHOTO
coBera Ne OT

« » 20 T
IIPOTOKOJI 3acelaHusl Y YEHOTo
coBera Ne OT

« » 20 T
IIPOTOKOJI 3acelaHusl Y YEHOTO
coBera Ne OT

« » 20 .
IIPOTOKOJI 3acelaHusl Y YEHOTo
coBera Ne OT

« » 20 T
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