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1. Iem 1 320244 JMCUMILIMHBI

Lenp mpenonaBaHus TUCHMIUIMHBL: - MPUOOpPETEHHE M YCBOCHHME CTYICHTAMHU 3HAHUU W YMEHUH
aHalIM3a U CUHTE3a CUCTEM aBTOMAaTH3allMM, IIPEIHA3HAYCHHBIX /IS HCIOJIb30BAHMS IIPU YIIPABJICHUU
XMMUKO-TEXHOJIOTHYECKMMU IIPOLIECCAMH C LIEIIBIO MTOIYYEHUS ITPOAYKLIUN CTAHJaPTHOIO Ka4eCTBa.

3ajauu JUCUMIUIMHEL: - VI3ydeHre COBPEMEHHBIX pa3pabOTOK TEOPUU U MPAKTUKU aBTOMAaTUYECKOTO
KOHTpOJISI U YIPABJICHUS; - AHAIW3 TEXHOJIOTMYECKUX IIPOLIECCOB, arperaroB M MX KOMIUIEKCOB — Kak
00BEKTOB YIPABJICHHUS; - TOCTPOSCHUE MATEMAaTHYECKUX MOJIEJICH M AITOPUTMOB ONITUMAJIBHOTO YITPABJICHUS
TEXHOJIOTMYECKUMH TIPOLECCaMH; - OBJAJACHHE METOJAaMHU CO3JIaHHs CHUCTEM AaBTOMATHYECKOIO0 U
aBTOMAaTU3UPOBAHHOIO YIPABJICHUS C UCIOJIb30BAHHUEM BBIYUCIUTENBHOM TEXHUKH; - BbIpabOTKa

MPAKTUYCCKUX HABBIKOB 3KCILIyaTallu CPCACTB aBTOMATU3allHUU.

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl
JucuunnmHa  «ABTOMAaTU3UPOBAHHBIE  CHUCTEMbl  YIPABJICHHUS  XUMHUKO-TEXHOJOTHYECKHUMHU
mporeccaMm» OTHOCUTCA K 00Ky 1 o00s3aTenbHOM 4YacTH JUCLMIUIMH, OCHOBHON 00pa3zoBaTelbHOMN
rporpamMMsl 1o crienranbHocTy 18.04.01.
JlMcLUIUIMHA OIMpAaeTCs Ha MaTepHall CIEAYIOLUUX AUCHUILINH: « DHeprocoeperaromue TeXHOIOT I

paznenieHus: yrieBoJOPOAHBIX cucTem», «COBpEeMEHHbIE METObl aHalin3a HePTH U HePTEPOILYKTOBM»,

«IIporeccer u anmaparbl XUMHYECKON TEXHOJIOTUM, «ObopynoBanue
HepTenepepaboTkn»,  «YuCIeHHbIE  METOABI B pEIICHUU 3aJaUXUMHUKO-TEXHOJIOTUYECKUX
IIPOLIECCOB

OcBoeHue HaHHOﬁ JUCHUIIIMHBI KaK npez[meCTBy}omeﬁ H606XOI[I/IMO JJI YCIICITHOT'O IMMPOXOXACHHUSA IMMPAKTUK

Y BBITMIOJHEHUS KBATU(PUKAITTOHHON paObOTHI.



3. Ilepeyens MuIaHNpyeMbIX pe3yJIbTATOB 00y4YeHHS 10 JUCHUILINHE (MOLYJII0),

COOTHECCHHBIX ¢ HHAUKATOPAMH JOCTHKCHU S KOMIIeTeHII il

Taoauna 1
Koa no ®10C HNuaukaropsl ILnanupyemsle pe3yJbTaThl
JAOCTHKEHHU A o0yuenusi no nucuumuinuae (3YB)
OobmenpodeccuoHanbHbIE
OIIK-3. Cnocoben  OIIK.3.1. 3HATh:
pa3pabaTeiBaTh HOPMBI OcyIecTBIseT - CBOMCTBA
BBIPAOOTKH, TIOJTHBIH KOHTPOJIb TEXHOJIOTHYECKHX
TEXHOJIOTIHCCKHE TEXHOJIOTHECKOI0 MIPOIIECCOB KaK 0OBEKTOB YIIPABJICHHUS,
HOPMAaTHUBBI HAa Pacxo/l .
MaEepHaJIOB, 3alr)0T0B0K, :52: :;caM(;;:;T)EM ) VPHHIHIBL AACHCTBITT
OB u p : MUKPOIIPOIIECCOPHON TEXHUKU U €€
SNEKTPOSHEPTHH, UCIIOJIb30BaHUS B cucTemMax
ABTOMATH3AIUN XUMHUKO-
TE€XHOJIOTMYECKHUX MPOLIECCOB,
KOHTPOJUPOBATh - OCHOBHBIE CPEJCTBA U METOJb]
napamMeTpsl U3MEpPEHUs] U KOHTPOJS IMapamMeTpoB
TEXHOJIOTUYECKOTO TEXHOJIOTMYECKHUX MPOIECCOB.
mporiecca, BBIOMpATh yMeTh:
000pynoBaHue u -  YYTATh CXEMBI aBTOMAaTH3aIlUH|
TEXHOJIOrMYECKYIO OCHACTKY TEXHOJIOTMYECKHUX MPOLECCOB,
- BBIOHpaTH u
YIpaBIIATh MPOCTEHIINMHU
CpeacTBaMu
ABTOMATU3UPOBAHHOTO KOHTPOJIA H
yIpaBiIeHUS.
BJIA/IeTh:
- MeroJaMu  BbIOOpa
3aKOHOB
yIpaBJICHUS;
- MeToJaMu ajianranuyl
COBPEMEHHBIX CUCTEM
yIpaBieHUs B
TEXHOJOTHYECKHE  MPOIECChI B
COOTBETCTBUU c
HOPMAaTUBHBIMU
TpeOOBaHUSAMU.
IIpodeccuonanbubie




[1K-2. Opranuzanus u [IK-2.2. Ob6ecneuenue

TPOIIECCOB TEPMUUECKOH | yyyiyko-TepMudecKoil
U XMMHUKO-TEPMUYECKOMN

00paboTKH,
pean3yemMbIX Ha
TEPMUUYECKOM
00opyI0BaHUN
HENPEPBIBHOTO AEHCTBUS
B OKHCIIUTEIBHBIX
aTMocdepax ¢
MHOTO30HHBIM HarpeBOM
Y MHOTOKaMEpPHBIX

00paboTku U
YIPABIICHUS UMH.

IIPOBEICHNE TEKYIEr0  KOHTPOJIS
MEPOTIPHUATHH T10 0C000 CITOXKHBIX
aBTOMAaTHU3aIUU U TEXHOJIOTUYECKUX
MEXaHU3aI11 IIPOLIECCOB
TE€XHOJIOIMYECKUX TEPMHUUECKOMN u

3HAThb:

- Ha3HA4YCHUC CHUCTEM
aBTOMaTHU3alu TCXHOJOTHYCCKUX

IIPOLIECCOB,

- OPUHIUIBL UX TIOCTPOCHUS H
(GYHKIIMOHUPOBAHUS,

- UCIIOJIb30BAaTh  COBPEMEHHBIE
puOOpHI u METO/IUKH,
OpraHu30BBIBATH [IPOBEJICHUE]
IKCIEPUMEHTOB U UCTIBITAHUH,

OpOBOJIUTH WX  00paboTKy H
aHAJTM3UPOBATH UX PE3YIIbTATHI.

yMeTh:
- dbopmynrpoBaTh TpeOOBAHUS K
HUX aBTOMAaTHU3aIlnu,

- aalTUpoOBaTh COBPCMCHHBIC

BaKyyMHbIX BEpPCHH CHCTEM yIIpaBJICHMS]
yCTaHOBKax(fasiee — KaueCTBOM K  KOHKPETHBIM|
0060 CITOKHEIE YCIIOBUSM TPOM3BOJICTBA Ha OCHOBE
. MEXTYHAPOHBIX CTaHIapPTOB.

MPOIIECCHI TEPMUIECKON BJIANIETh:
- - METOJaMH aHajau3a CHCTEM
XUMHUKOTEXHOIOIHYeCKOi YIIPaBICHUS TEXHOJIOTHUSCKUMHU
00paboTKM) MPOIIECCAMU;
- HaBBIKAMH  MCIIOJIb30BaHUS
COBPEMEHHBIX puOOpPOB "
METOIUKH, OpraHWU30BHIBATH
MPOBEACHUE  AKCIEPHUMEHTOB n
HCIBITAaHUH, MTPOBOJIUTH X
00pabOTKy ¥ aHaJU3MpPOBATh HX
PE3YNIBTATHI.
4, O0beM TMCUMILIMHBI M BBl Y4eOHOH padoThl
Tabéauna 2
Bceero CeMmecTpsl
Bupa yueO6Ho# padoThl 4yacos/ 3a4. ef. 3
0®0 | 0390 (01010} 0390

KonTakTHas padora (Bcero) 48/1,33 | 34/0,94 48/1,33 34/0,94

B Tom uucie:

Jlexuuu 16/0,44 | 17/0,44 16/0,44 17/0,44

[TpakTuyeckue 3aHATHSI 32/0,88 | 17/0,44 32/0,88 17/0,44

CamocTosiTeTbHAs1 paboTa (Bcero) 60/1,7 | 74/2,05 60/1,7 74/2,05

B toMm 4mncie:




TeMbl AJId CaMOCTOATCIIBHOI'O U3YUYCHUA

36/1

54/1,5

36/1

54/1,5

U (unu) opyaue 6uodvl camocmosmenvHol pabomoi:

HO[[FOTOBK& K IPAKTUYCCKUM 3aHATHAM

21/0,58

17/0,4

21/0,58

17/0,4

IToaroroBka k 3auery

3/0,08

3/0,08

3/0,08

3/0,08

Bujg oruetHOCTH

3auer

3auer

3auer

3auer

OO0mas Tpy10eMKOCTh

AUCIHHUIIIMHBI

BCEI'O B uacax

108

108

108

108

BCEI'O B 3au.
eIUHHULAX

3

3

o. ConepxxaHue THCUUILINHBI

5.1. Paznenbl TUCHUNUIMHBI U BH/bI 3aHATHH

Taoauna 3

n/n

HaumeHnoBanue
pasaena
JUCIHHMIIJIMHBI 110
ceMecTpam

Yacel JeKIUOHHBIX
3aHATUH

Yackwl

JIa00paToOPHBIX

3aHATHH

Yackwl

NPaKTHYEeCKUX
(ceMHUHAPCKMX)
3aHATHH

Bcero uacos

0®0 | 0390

(01010

03920

0®0 0300

0®0 (0300

Moayas 1

CucremMbl
ABTOMATHYECKOI0
peryJiupoBaHusi

JIeMEeHThI
NMPOEKTHPOBAHUS
CHCTEM

ABTOMATHU3ALHUH.
YcioBHEBIE

0003HAYEHHS 1O
T'OCT 21.404-85

Monyab 2

TexHuueckoe
o0ecreueHue
ACYTII (CpencrBa
aBTOMATH3ALUH
10JIeBOT0 YPOBHS)

10

14 8

JlokajabHBbIE CHCTEMbI
KOHTPOJI,
peryJIMupoBaHus U
ylpasJieHUs

(JICKPuY).

12 8

IIporpammupyemsie
JIOTHYeCKHue
koHTposLIepsl (IIVIK).
PasnoBuanoctn ACY
TII.

12 8




5.2. JleKuMOHHBIE 3aHATHA

Taoauna 4

Ne | HaummenoBanmue pasjaesa
Coaep:xkanue pasgesa
n/n AUCHMILINHBI
Mopyas 1
TunoBele 3akOHBI perynupoBaHus. PerymupoBanue 10
BO3MYIICHUIO © 10 OTKJIOHEHHIO, KOMOWHHMpPOBAHHbIC
1 Cucremsl CHUCTEMBI.  JJjeMeHTapHble  3BeHbs.  (CTaTudeckue U
' ABTOMATHYECKOI'0 JAMHAMHUYCCKUC XAPAKTCPUCTUKU TCXHOJIOTMYCCKUX 00BEKTOB
peryaupoBaHust yrpasiieHus. Kinaccudukanus aBTOMaTHYECKHX PETYIATOPOB.
KauecTBo npouiecca peryiarpoBaHus.
DJIeMEeHTBI [IpuHUMnI mocTpoeHus yCIOBHOTO 0003HaYEHUs TTpHOOpa.
NMPOEKTHPOBAHUS CHCTeM | DIIEMEHThl  NPOEKTUPOBAHHUA  CHUCTEM  aBTOMATH3AllMH.
9 aBTOMAaTHU3ALMU. PerynupoBanue mnpoueccoB mNepeMeleHusl KHUIKOCTel u
" | YcaoBHbIe 0003HaYeHHus1 | Ta30B. PerynupoBaHne TEIUIOBBIX MPOLECCOB. PerynupoBanue
no MaccoOOMEHHBIX MpoLeccoB. PerynupoBaHue XMMHUYECKHUX
TOCT 21.404-85 mporteccoB. 'OCT 21.404-85
Monyas 2
N3mepurenbHbie npeobpaszoBarenu  UHPOPMAIUH
TEMIIEpaTyphl, TaBJICHUs, YPOBHS U pacxoaa. Hopmupyromue
Texnuaeckoe mpeoOpa3oBaTeIm.
obecnevenne ACYTIN | yjopommyrenpurie mexammsmbr  cuctem
3. (CpencrBa
ynpasieHnus. [[HeBMaTnueckre NCIOJHUTEIbHbIE
aBTOMAaTHU3ALMU
MEXaHU3MBI.
10JIeBOT0 YPOBHS)
DIIEKTpUYECKHE VCIIOJTHUTEIIbHbBIE MEXaHU3MBI.
DNEKTPOINPUBO/JI C MpeoOpa3zoBaTesIeM YaCTOTHI.
JloxanpHple  CHCTEMBI  KOHTPOJIA, PEryJUpPOBAHUS U
YIpaBJICHHS (JICKPnYV). [TonsiTue JIOKAJILHOTO
JlokajbHBIE CHCTEMbI
ABTOMAaTHUYECKOI0 peryisaTopa. LleHTpann3oBaHHbIE CHCTEMBI
KOHTPOJIA,
4, KOHTpoOJIsl, peryaupoBanus u ynpasieHus (CLIKPuY).
peryJIMpoBaHus U 0
OHSITHE HMCTaHLIHOHHOTO u JIOTUKO-KOMaHTHOTO
ynpasJjienusi (JICKPuY). A H A
yhopaBieHHs. PerynsTopsl AHWCKPETHOIO M HENPEPHIBHOTO
IPUHLUIIA JCHCTBUS.
[Iporpammupyembie  soruueckue koutposuiepsl  (ITIK).
CucremMbl  OTOOpaXeHHS MMAapaMeTPOB  TEXHOJIOTHYECKHUX
IPOIECCOB,  MPUOOPHl  CUTHAIM3AIMU,  PETUCTPALIUY,
IIporpaMmmupyemble BBI3BIBHOIO KOHTPOJS, MHEMOCXEMbI, Tabmo. OyHKUUH
5 JIOTHYeCKUe ACVYTIIL. PaznoBunnoctu ACY TII. VYcerpoiictBa cBsizu ¢
' koHTpoJuiephl (ILIK). | o6sektom (VCO). CoBpemennas peanusamus ACY  TIL
PasnoBuanocru ACY | TIporpammuoe obecrieueHue SCADA. Tomnonorus
TIIL. pacnpeneneHHbix ACYTIIL. JluHum cBSI3M M3MEpPUTEIBHBIX

YCTpOMCTB.  UeTsIpexnpoBOAHBIE,
JBYXIIPOBOJHBIC JINHUU CBS3U.

TPEXIIPOBOAHBIC 151




5.3. JlabopaTopHble 3aHATHA He MPeayCMOTPEeHbI

5.4. IlpakTnyeckue (ceMUHAPCKHE) 3aHATHSA

Ne HaumeHoBaHue
/' pasaena Coaepixkanue pasgesia
n/n
AUCHUTLTUHBI
Moayas 1
Cucrembl 5
Ornpenenenre opurnHaia o u300pakeHuUo IS 3aaHHOM OJI0K —
1. aBTOMATHY€CKOI'0
cxembl ACP
peryJiupoBaHusA
DJIeMeHTbI [Ipumep dopmupoBanus npudopa. [Iprumeps! peryaupoBanus
NPOEKTUPOBAHUI | 1anaveTpoB JaBlIeHNs, YPOBHS, PACX0/1a, TEMIIEPATyphl HA CXeMax
cucTreM .
aBTOMAaTHU3aIIi.
2. aBTOMATH3AIUH.
YV CI0BHBIE Ha BblgaHHON cxeMe MOCTpPOUTh CXEMbl AaBTOMAaTH3allUU
0G03HaYeHnss mo | TEMIIEPATYp U JPYTrUX NapaMeTPOB B COOTBETCTBUU C BAPHAHTOM.
I'OCT 21.404-85
Moayas 2
Texuuueckoe N3yuenune crmocoO0B cOMpsiKEHUST aHATIOTOBBIX CUTHAJIOB Ha 0as3e
odecrieyeHune npeo6paszoparens HIIT-1.
3. | ACYTI (Cpeacrsa DJIeKTpHUUEcKHe e B PeJIeiHOil cxeme.
aBTOMATH3AIUH

10J1eBOT0 YPOBHS)

Hacrpoiika u mporpamMmmupoBaHue mpeoOpa3oBaTesi YaCTOTHI
[TYB1.

JlokajabHbBIE
CHCTEeMbI KOHTPOJIsI,
peryJiupoBaHusi U

ynpaBJieHUsI
(JICKPnY).

Hacrpoiika u kondurypuposanue [11]] perynmsropa OBEH
TPM210 .
H3ydeHne TeXHUYECKUX XapaKTePUCTUK U OCHOB
KoH(purypupoBanus Taxomerpa oBeH TX01.

IIporpammmupyemblie
JIOTHYeCKHue
KOHTPOJLIEPbI
(ILIK).
PasHoBuaHocTn

ACY TII.

I/I3yquHe TCXHUYCCKUX XAPAKTCPHUCTUK U OCHOB

POTPaMMHUPOBAHUS IIPOMBIIUICHHOTO JIOTHYECKOTO
koHTpoJuiepa S7-1200.

N3ydenue ocHOB MoCTpoeHUs cucTteM coopa nndopmanuu Ha Oaze
IPOrPaMMHUPYEMOTO JIOTUYECKOTO KOHTPOJUIEpa C MOAYJIEM

aHaJ0roBOT0 BBOJA/BbIBOaA Siemens S7-1200.

6.

CamocrosiTesibHast padoTa CTYA€HTOB MO IMCUMUILINHE

TeMbl aj1s1 caMOCTOSTEILHOTO HN3YUYCHUA

MexrocynapctBensblii cranaapT ['OCT 21.404-85 o pa3zpaboTke cXeM aBTOMaTH3alUH.

[TpuHIMT OCTPOEHUS YCIOBHOTO 0003HaYeHUs IPUOOpA.

Tab6auua 5



OCHOBHBIE IPUHIMIIBI TOCTPOEHUS (PYHKIIMOHANBHBIX cxeM aBTomaru3aiuu (PCA)
ABTOMAaTH3aIMs TEIUIOBBIX MPOLIECCOB

ABTOMaTH3a11s MaCCOOOMEHHBIX IIPOLIECCOB

WcnonnurensHas texuuka B ACYTII

OyHkmoHaIbHbIe BO3MOxkHOCTH PLC — cucrem

© N o g ~ w

SCADA — cucremMsl

Y4eOHo - MeTOIMYecKOe o0ecniedyeHre CaMOCTOSATeIbHOM padoTs 1. bopoaun,

. d. ABTOMAaTH3aIUA TEXHOJIOTUYECKUX MPOLIECCOB " CHUCTEMEI

aBTOMaTHUYeCKOoro yrpasieHus: yaeOnuk / U. @. bopomun, C. A. Anapees. - 2-e U3.., UCTp, U JOIL. -
Mocksa: U3nmatensctBo FOpaiit, 2018. - 356 c. - Pe-xxum poctyma: www.biblioonline.ru/book/20086D19-
30F5-4863-857B-C8FD44207AFB.

2. [IpoexTrpoBaHue aBTOMATU3UPOBAHHBIX CHUCTEM YIIPABICHHS TEXHOJIOIMYECKUMHU IIPOLECCAMHU
[DnexTponHbIit pecypc]: yaebHoe mocobue / I'epacumon A.B. -

Kazaus: W3nmarenscTBO KHUTY, 2016. Pexum JIOCTYyTIA!
http://www.studentlibrary.ru/book/ISBN9785788219875.html

3. I'aBpunos, A. H. CpencrtBa u cuCTeMbl YIPaBJICHUS TEXHOJIOTHUYECKUMU TpoIieccaMu [ DIEeKTPOHHBIN

pecypc]: yae6. mocobue / A. H. I'appuiios, 1O. B. [1aTakoB. - D1eKTpoH, OaH. -

Camnkr-IlerepOypr: Jlans, 2017. - 376 c. - Pexxum mpoctyma: https://e.lanbook.com/book/91893

4, MexrocynapctBernsbiit ctanaapt ['OCT 21.404-85 o pa3paboTke cxem aBTOMaTHU3aIIHH.

7. OueHOYHBbIE CPeACTBA

7.1. Bonpochl K 3aueTy

1. Pel"y.]'II/IpOBaHI/IC 110 BOSMYUICHUIO U 110 OTKJIIOHCHHIO, KOM6I/IHI/IpOBaHHBIe CUCTEMBI.
2. 3J'IeMeHTapHHC 3BCHBA UX CTATUYCCKUC U JUHAMHWYCCKUC XapPaKTCPUCTHUKMU.
3. CraTtudeckue u JUHAMHUYCCKUC XaAPAKTCPHUCTUKU TCXHOJIOTHYCCKUX 00BEKTOB YIIpaBJICHU.

Knaccudukaius aBToMaTHUECKUX PETYISITOPOB.

4. KagecTBO mporecca peryipoBaHus.

S. TunoBbIe 3aKOHBI PETYIUPOBAHMUSI.

6. [TonsiTue 00 ympaBJiIsIOMEM YCTPOHCTBE, TEXHOJIOTUYECKOM OOBEKTE YIPABICHHS, TEXHOJIOTHYECKUX
napameTpax.

7. W3mepurenbHble MpeoOpa3oBaTeny HHPOPMALUU TEMIIEPATYPHI.
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W3mepurenbHble peodpa3oBaren HHPOPMALIUU TaBICHUS.
W3mepurenbHble MpeodpazoBaren HHPOPMALIUU YPOBHSI.
W3mepurenbHble Mpeodpa3oBarenn HHPOPMALIUU pacxoia.
Hopmupyromue npeoOpazoBaTemni.

VcnonHuTeNnbHBIE MEXaHU3MBl CHUCTEM  yhpaBiieHUs. [IHeBMaTHuyecKHe, JJIEKTpUYECKHe U
THJIPABIINYECKUE MCTIOJHUTEIbHBIC MEXaHN3MBI.

DNEeKTPONPUBOJI € ITpeoOpazoBaTesieM YacTOTHI.

[TpuHIIMT TOCTPOEHUS YCIOBHOTO 0003HAYECHUS IPUOOPA.
DeMeHTHl POCKTUPOBAHUS CHCTEM aBTOMATHU3AIHH.
PerynmupoBanue nporeccoB nepeMenieHust )KUIKOCTEH 1 ra3oB.
PerynmupoBanue TEIIOBBIX MTPOIECCOB.

PerynmupoBanue MaccooOMEHHBIX MTPOIIECCOB.

PerynmupoBanue XMMHYECKHIX TPOIIECCOB.

[ToHsiTHE TOKATLHOTO ABTOMATHYECKOTO PETYIISTOPA.

[ToHsITHE MTUCTAHIIMOHHOTO U JIOTUKO-KOMAH/IHOTO YITPABIICHHS.
PerynsiTopsl TUCKPETHOTO W HEPEPHIBHOTO TPUHITUTIA JICHCTBHSL.
[Tporpammupyemsie morudeckre koHTposuieps! (ITJIK).

Cucrembpl O0TOOpa)kK€HUS TapaMETPOB TEXHOJOTMYECKUX IMPOILIECCOB, MNPUOOPHI CUTHATU3ALUH,
perucTparuu, BbI3bIBHOTO KOHTPOJIS,, MHEMOCXEMBI, Ta0II0.
Oyukuuu ACYTII. PaznoBugnoctu ACY TIIL

YerpoiicTtBa cBsazu ¢ 00bekToM (YCO).

[Iporpammuoe ob6ecrieuenne SCADA.

Tonosnorusa pacnpeneneHubix ACYTIIL. JIlunuu CBA3U U3MEPUTEIBHBIX YCTPOKCTB.

qupreXHpOBOIIHI)Ie, TPEXIIPOBOAHBIC U ABYXIIPOBOJHBIC JINMHUHN CBA3H.

OO6pazern 6miera K 3a4eTy

T'PO3HEHCKHNU 'OCYJIAPCTBEHHBIN HE®TSAHOM TEXHUYECKUN YHUBEPCUTET
NM.AKAJ. M.JI. MWIJIMOHIIIUKOBA

HMHCTUTYT DHEPIeTHKH

Z[I/ICI_II/IHJ'II/IHS. " ABTOMaTI/I3I/Ip0BaHHLIe CHCTEMbI YIIPpaBJCHUA XUMHUKO-TEXHOJOIHIC€CKUMHU IMpoecCaMu

Hamnpasnenne: 18.04.01 Xumuueckas TEXHOJIOT U



HamnpasieHHOCTB: «XUMHYECKas TEXHOJIOTUS IIPUPOJHBIX SHEPrOHOCUTEIIEH U YITIEPOJHBIX MaTEPUAIIOB)

Cemectp
buner Ne 1
1. [TonsiTie 00 ynpaBISONMIEM YCTPOWCTBE, TEXHOJOTHYECKOM OOBEKTE YIPABJICHUS, TEXHOJIOTHUECKUX
rnapamerpax.
2. Cucrembl OTOOpaKCHHS TIApPaMETPOB TEXHOJOTHYECKHX TIPOIECCOB, NPUOOPHI CHTHAIW3AIINH,

PETUCTPAINH, BBI3BIBHOTO KOHTPOJISl, MHEMOCXEMBI, Ta0I10.

[Toanuce npenogaBaresist [Toamucek 3aBenyromiero kaheapou

7.2.  Texkyumii KOHTPOJIb

OO6pa3zer mpaKTUYECKOTO 3a1aHUsI

[Ipaktueckas pabora NelO. M3ydenuwe crnocoOOB COMpsUKEHHs] aHAJOTOBBIX CHUTHAJIOB Ha 0ase
npeobpazoBarens HIIT-1

[ens paboThI

O3HaKOMHUTBCA C YCTPONCTBOM W TEXHHYECKHMMH XapaKTepUCTHKaMHU IpeoOpazoBaTelis
temrneparypsl OBEH HIIT-1, wu3yuute ero oOcHOBHble (YHKIMM U TNPHOOPECTH HABBIKU
KOH(GUTypHUpOBaHUsI U IPUMEHEHUS peoOpa3oBaTess B CHCTEMaX aBTOMATU3ALIUH.

Conep:xanue padoThbl

a) N3yunTh BO3MOKHOCTH U OCOOEHHOCTH JIA0OPATOPHOTO KOMILIEKCA.

0) N3yunTe Ha3HaueHWE, TEXHUYECKHE XapaKTEPUCTUKH MpeoOpa3oBaTelis
temneparypsl OBEH HIIT-1.

B) N3yunTh NpuHIUIIBEI KOHOUTYPUPOBAHUS U PabOTHI MpeoOpa3oBaTes.

r) JloMa, 1pu MoAroToBKe K paboTe: U3y4uTh OCHOBHBIE BO3MOYKHOCTH TIPOTPAMMHOM

cpenbl «Konduryparop HII01»; coctaBuTh mociaeaoBaTeIbHOCTh KOHPUTYPHUPOBAHUS

npeobpasoBarens. 1) B madoparopuu:

- IPOWTHU TECTUPOBAHUE MO (PYHKIMOHANBHBIM BO3MOXHOCTSAM, MPHHIUIAM KOH(MUTYpUPOBAHUS U
pexxumam paboTsl peodpaszoBarens temneparypsl OBEH HIIT- 1;

- ocBouTh mnporpammuyto cpeny «Konduryparop HII01» mns xkondurypupoBanusi mnpeoOpasoBaress
HIIT-1;

- CKOH(UTYypHpOBaTH TPE0OpPa30BATENIb B COOTBETCTBUHU C BBITAHHBIM 3a/IaHUEM;

- IPOBECTH  OKCIIEPUMEHTAJbHBIC  HCCIICJIOBAHUS  3aJaHHBIX  BapUaHTOB  PEXHMOB  PabOTHI
npeoOpa3oBaressi, TPOBEPUTh MPABHIBHOCTh BBIITOJHEHUS TOCTABJICHHON 3aJa4d; - MOATOTOBUTH OTYET U
clienaTh BBIBOJBI MO padoTe.

OOuiue cBefeHus 00 U3ydaeMoM 000pyI0BaHUN

I/IsyqaeMoe O60py,HOBaHI/IC PacCIoJIOKE€HO B MOAYJIC COIIPAKCHHUA CHUIHAJIOB, BHEIIHUI BUJ KOTOpOTO
MpEACTaBJICH pHUC. 1.
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B nannoit naboparopHoii paboTe ucnosb3zyercs mpeodpazosarens Temnepatypsl OBEH HIIT-1, BHemHMiA
BUJ] KOTOPOTO IIPEJCTABJIECH Ha pUC. 2.

W3meputenbubiii  mpeoOpaszoBatens temmeparypel OBEH  HIIT-1, Texnudeckue

XapaKTePUCTHKN KOTOPOTO MPEICTaBICHBI B Ta0J. 1, COBMECTHO ¢ BXOJHBIMU JAaTUMKAMH TPEAHASHAYCH IS
peoOpa3oBaHMsI 3HAUCHUS TEMIIEPATYPhl B YHU(DUIIMPOBAHHBIN
cur”ai nocrossHHoro Toka 0.. .20 MA wiu 4.. .20 MA.
Ha puc. 3 npencraBiieHsl CTPYKTYpHAS cXeMa M cXeMa Mo IkItodeHus npeoopaszosatens Oen HIIT.
B Tabn. 2 mpencTaBieHbl XapaKTEPUCTUKA BO3MOXKHBIX JAaTYMKOB W BXOJHBIX CUTHAIIOB, TIPUMEHSIEMBIX
COBMECTHO C IpeoOpa3oBaresiem.

@

L [conrawEnwe CArHANRGE F——————
@ /\ ==

a
‘

& <)
- st o) 2 > S
Puc. 1. Monyne conpspkeHus Puc. 2. Buemrnunii
CUTHAJIOB BUJI peoOpazoBatens Temneparypsl HITT-1
Taomuma 1
XapakTepucTUKA 3HayeHue
Hanpsoxenue nutanust 12.. .36 B moCTOSIHHOTO HaNPSIYKEHUS

[ToTpebnsiemblit TOK: TSl pabodero pexxuma Jist

He 6osee 35 MA He Oosiee 50 MA
peskuma koHpurypuposanus (nmutanue ot USB)

HomMuHaneHbI Auana3oH BEIXOJHOI'O TOKA 0..20u4..20 MA

MOHOTOHHO BO3pacCTaroiiasa ujin

OyHKIHS MpeoOpa3oBaHKsI BXOHBIX CUTHAJIOB
yObIBaroIas

HenunelinocTs mpeoOpa3oBaHus +0,1%

Pa3psnHocTs ananoro-mudpoBoro
npeoOpaszoBarens: Ipu paboTe ¢ TEpMOMETPaMu He MeHee 15 6ut He meHee 14 Out
COMPOTHBIIEHUS TIpU pabOTe ¢ TEpMOTIapaMu

Pazpsanocts LIAIL He MeHee 11 6ut

HomunansHoe, npu unnt=24

B 250 Om

11



3HayeHue

MaxkcumanbHoe, Ipyu UnuT=36
COITPOTHUBIICHUS B 1200 Om
Harpy3kKu
IIpensapuTenbHblii IPOTPEB He Oosee 15 muH
Bpewms ycraHOBJIEHHSI BBIXOJHOTO CUTHAJIA He Gozee 3 ¢
Utcpdetic cBszu ¢ [IK USB2.0 Full Speed

uan Lo )

+58 (1)) tout

4

Rw |U,r‘

SKPAH '~

[\,

+56 (2r'

MK j=»{ USB

d(}lﬁ\&t—‘h

ng;cvun.a- .b ; 6) o

Puc. 3. CrpykrypHas cxema (a) u cxema noaxirouenus (6) mpeoopazosarerns Osen HIIT-1

OcHoBbI KOH(UTypupoBaHus npeodpazoBarens Temnepatypsl OBEH HIIT-1

Kondurypuposanue npeobdpazosarens temmneparypsl OBEH HIIT-1 ocymecTBisieTcss B ciemyromieit
MOCJIeI0OBATEeIBHOCTH: Ul 3allyCKa MporpaMMbl HEoOXoauMo Ha pabouem ctose Windows aBakibl
HIETKHYTh KYpCOPOM MBI 110 cooTBeTcTBYIomeMy spiablky (Kondurypatop HIIT). Ilpu xoppexktHOM
noakoueHnn mpeodpazoBarens Kk IIK mosBurcs coobmienne o moakmodeHHOM COAT-mopte (1o
ymomyanuto COJI/6), mocne dero mosiBUTCS CTApTOBBIN 3KpaH KoHpuUryparopa (puc. 4); B OTKPBIBIIEMCS
OKHE He00X0AUMO BhIOpaTh MIUTKY «HacTpoiikuy;

B nosiBuBIIEMCSl OKHE HACTPOEK MapamMeTpoB (puc. 46) MOJIEHO ClIeNaTh Cleyolee:

- B BbIIIaJJar0OIEM MCHIO BLI6paTB THUII UCTTIOJIB3YEMOT'O JaTYHKa,

Puc. 4. Oxna konduryparopa HIIT
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- 3a[aTh TPaHUIBI TPe0Opa30BaHUs TEMIIEpaTypbl B TOKOBBIN curHai (cM. okHa «HmkHSS TpaHunay u
«Bepxusiss rpanuna»), B mpumepe, mpeactaBieHHOM Ha puc. 46, 3HadeHuto Temmeparypsl 0°C Oynmer
COOTBETCTBOBATh TOK 4 MA, a 3HaueHuto teMieparypsl 100°C - Tok 20 MA;

- B OKHE «BBIXOJHOW CHUTHAaJI NpU aBapuW» MOXHO BBIIIOJIHUTH HACTPOMKY BBIXOJHOIO CHTHAja MpPHU
oOpbIBE TaTYMKA;

Tabnuia 2
YciaoBHoe
YciaoBHoe 0003HaYeHHE JAunana3on JAunana3zon
o0o3HaueHHne
HCX patumka usmepenuii, °C usMmepenuii, °C
HCX natumnka
Tepmometpsl conpotusierus mo 'OCT P 8.625 Tepmoonertpuricciie
i TOCT P 6651 npeoOpa3zoBaTesd TEPMOIIAPhI) IO
I'OCT P 8.585-2001

Cu 50 (a=0,00426°C") -50...+200 TBP (JI-1) 0...+2500
CulO (a=0,00426 °C?) -50..+200 TBP (JI-2) 0...+1800
50111a=0,00428 °C?) -180...+200 TBP (JI-3) 0...+1800
10011 (a=0,00428 °C) -180..+200 TITP(V) +200...+1800
PitO (a=0,00385 °C?) -200...+750 TXK (J) -200...+1200
ft100 (a=0,00385 °C’’) -200...+750 TXA(K) -200...+ 1300
771000 (a=0,00385 °C?) -200...+850 TXK (L) -200...+800
5011 (a=0,00391 °C?) -200...+750 THH (2V) -200...+1300
10011 (a=0.00391 °C?) -200... +750 TIIIT (JI) 0...+1750
500IT u 100011 (a=0,00391 -200...+850 TIIII (5) 0...+1750
100H (3=0,00617 °CY) -55.. .+175 TMK(7) -200...+400

- BKITFOUNTB/OTKIIIOUNATH (PYHKIIMIO KOMITICHCAIIMH XOJIOAHBIX KOHIIOB TepMOTaphl ((IakoK «YUHUTHIBAThH
XOJIOJHBIN CITaii»);

- mapametpel «[locrosinnas Bpemenu ¢umibtpay u «llonoca ¢uabTpa» OTBEYalOT 3a HACTPOMKY
napamMeTpoB (GHIbTPAIMHU BXOIHOTO CUTHANA0;

[Tocne u3mMeHeHus HacTpoek npeoOpazoBaTelis CielyeT HaXKaTh KHOMKY «3amnucaTth B npudop». [Iponecc
3anucu OyJeT 0ToOpakaThCsl B OKHAX PHC. 5.

DuemirrTos a0, oioans CEPROM o npvéon.

Ivmomio 17 Boson ) 4

Puc. 5. OtoOpaxeHue npoliiecca 3aycy B MaMsATh IpeoOpazoBaTess

HOpH,[[OK BBITIOJTHCHHU A pa6OTBI
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PaboTa no uzydenuto npeoOpa3oBaTeliss TeMIIEPATyphl BBIMOIHAETCS B CIEIYIOUISH MOCIe10BATEIbHOCTH:

1. Ckondurypuposats HIIT ¢ nomomrsio nporpamMmmuoro obecrnieuenus «Konpurypatop HITT»;

2. PazpaGotare mporpamMmy OoOpaOOTKM aHAJIOTOBBIX CHUTHAJOB M 3alHMcaTh €€ B  HaMsTh
IPOrpPaMMHPYEMOTO perie;

3. CoOpath cxemy JUIsi W3Y4eHUS palOTHl MpeoOpazoBarelniss TeMIeparypbl (TMOAKIIOYUTH JaTUYUK
TEeMIIepaTyphl KO BXOIy MpeoOpa3oBaTelis, a BbIX0J peoOpa3oBaTelis - K COOTBETCTBYIOIIEMY aHAJIOTOBOMY
BXOJy IPOTPaMMHUPYEMOTO PEJie;

4. [IpoBepuTh  IPaBUIBHOCTH (GYHKIIMOHUPOBAaHUS TPEoOpa3oBaTEs HIIT-1 u

nporpaMmMupyemoro pesne. OT4eT J0JDKeH CoaepkKaTh: a) 1eldb padoThI;

0) napameTpbl KOHPUTYpALMH TPEeoOpa3oBaTENIsl TEMIIEPATYPHI;

B) VIPaBJIAIONIYIO TPOTPAMMY JUIS MIPOTPAMMHUPYEMOTO peJie, Pean3yonryl0 00paboTKy aHaJIOTOBOTO
CUTHAJIA;

T) BBIBOJIBI IO padoTe.

KonTtponsHbIE BOITPOCHI

Kakue natunku MOXHO MOAKITIOYATh K U3MEPUTEIHLHOMY BXOTy peoOpa3oBaTes?
Kakwe THITbI BBIXOAHBIX CHTHAJIOB JIOCTYITHBI B TipeoOpa3osarene HITT-17?

Kaxosa paspsanocts AL HIIT-1 npu paGote ¢ Tepmonapamu?

KakoB nopsiiox koHpurypruposanus npeodpazosareins HIIT-1?

KaxoBbI mpenmyniecTBa NCIoiIb30BaHNs BBIXOJHOTO curHana 4..20 MmA?

Kak ocymecTBisieTcsi KOHPUTypUpPOBaHHUE aHAIOTOBOTO BXoza pene [TP1147?

KakoB nopsnok nmporpammupoBanus pene [1P1147?

© N o g~ b

Kak ocymiecTBisieTcst mpoBepka NpaBUIbHOCTH pabOThI CUCTEMBI?
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7.4. Onucanue nokasaTeseil 1 KpUTEPHEB OLICHUBAHUS KOMIIETCHIIUI Ha Pa3IMUHBIX dTarax ux (GopMupoBaHus, ONMMCAHUE [IKAJIbI OLICHUBAHUSI.

Ta6auna 6
KpuTtepuu oneHuBanus pe3yjbTaTOB 00y4eHHsI HaunMeHnoBanue
I[Inanupyembie pe3yjbTaThbl 0CBOEHUS OLCHOMHOTO
KOMIIeTeHIIUHN (Hey10BJIETBOPUTENBbHO)| (YIOBJIETBOPUTEIBLHO) (xopo1o) (OTIMYHO) cpencTBa

OIIK-3: CniocobeH pa3pabaThiBaTh HOPMBI BBIPAOOTKH, TEXHOJIIOIHYECKHNE HOPMATHUBBI HA PACcX0Jl MaTepHUasioB, 3ar0TOBOK, TOILJIMBA U 3JIEKTPOIHEPTHH,
npoiiecca, BEIOUpaTh 000pYAOBaHHE U TEXHOJIOTUYECKYIO OCHACTKY

KOHTPOJIMPOBATH MAPAMETPHI TEXHOJIOTMYECKOTO

3HATD:
- CBOICTBa TEXHOJIOTHYECKUX

MIPOIIECCOB KaK OOBEKTOB YIIPaBIICHHUS,

CdopmupoBanHbie, HO

- OPUHIIMUIIEI VCTBUA
PHHIL . JICHC CdopmupoBanHbie
MHKpPOIIPOIIECCOPHON ~ TEXHUKHM W €¢ cojiepKalime
®parMeHTapHbIC 3HAHMS Henonable 3Hanns CHUCTEMATHYECKHE

WCIIOJB30BAHUS B CHCTEMAX aBTOMATH3aI[HHA OTIeTHHBIC TTPOOEITHI A
XUMHUKO-TEXHOJIOTHYECKHUX MTPOIIECCOB, 3HAHUSA

- OCHOBHBIE CPEIACTBA U  METOJIbI
U3MEpPEHUd M KOHTPOJs  IMapaMeTpoB
TEXHOJIOTNYECKUX TTPOIIECCOB.

YMeTh:

- YUTATh CXEMBI aBTOMAaTH3aINH
TEXHOJOTNYECKUX ITPOIIECCOB, YacTuuHble yMEHUA Henonusle ymenus ‘YMeHus MOTHEIC, CdopMupoBaHHBIE

- BBIOWpATh W YNPABISTH MPOCTEHITUMHU JIOITYCKAOTCS YMEHUS

CpeIcTBaMu aBTOMAaTHU3UPOBAHHOTO
KOHTPOIIS U yIIpaBIICHUSI.

HEOOJIBIINE OIINOKHU

BJIAJ€Th:
- METOoAaMH BBIOOpA 3aKOHOB
YIIpaBIICHUS;

- METOJaMH aJanTaliii COBPEMEHHBIX
CHCTEM YIIPaBIICHUS B TEXHOJIOTUYECKHE
MPOLIECCH B COOTBETCTBHH C HOPMATHBHBIMU
TpeOOBaHUSIMH.

YacTu4HOE BIIaIcHUE
HaBBIKAMU

Hecucrematnueckoe
IIPUMEHEHNE HABBIKOB

B cucremarnueckom
PUMEHEHUH HaBBIKOB
JTOTTYCKAIOTCSI TIPOOEITBI

VYcnemHoe u
CUCTEMATHYECKOE
[MpUMEHEHNE HaBBIKOB

[IpaxTuueckas
PaGora
buners! ¢
BOIIpOCaMH
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HJ'IaHI/IpyeMLIe PE3yabTaThl 0CBOCHUS
KOMIECTCHIIUMH

Kputepnu onennBanus pe3yJibTATOB 00y4eHUsI

(Hey10BJIETBOPUTEIBLHO)

(Y10BJ1€TBOPUTEIHHO)

(xopo1o)

(OTIMYHO)

HaumenoBanue
OIIEHOYHOI'0
cpeacTBa

MK-2: Opranu3zanus u MpoBeiecHHe MEPOIIPUITHI M0 aBTOMATHU3AIUA U MEXaHU3AIMH TEXHOJIOTHIECKUX MPOLIECCOB TEPMUUYECKON U XUMHUKO-TEPMUIECKON
00paboTKH, peann3yeMbIX Ha TEPMHUYECKOM 000pY/I0BaHUU HENPEPHIBHOTO ACHCTBHS B OKHCIHTENBHBIX aTMocdepax ¢ MHOrO30HHBIM HarpeBOM M MHOTOKaMEPHBIX
BaKyyMHBIX yCTaHOBKax(j1ajee —0co00 CI0KHbIE TEXHOJIOTHYECKHE MPOIIECCH TEPMUIECKOH U XUMHUKO-TEXHOJIOTHIECKO 00paboTKH)

3HATb:
- Ha3sHAa4YCHUEC CHUCTEM aBTOMAaTHU3allUNA
TEXHOJIOTHYCCKUX MPOIECCOB,

- TIPUHIIUITBI Hux IIOCTPOCHUA
u Coopmuposannsie, Ho | ChopmupoBaHHbIe
(hyHKITHOHUPOBAHUS, ®parMeHTapHble 3HaHUSA Hemnonuble 3HaHus |coJiepKaliue OT/IeJIbHbIC CUCTEMAaTUYECKHE
- HCIIONB30BaTh COBPEMEHHBIC TPHUOOPHI IPOOEITEI 3HAHHS 3HAHUS
Y METOJIMKH, OpPTaHHU30BHIBATH IPOBEICHHE
JKCIIEPUMEHTOB ¥ HCIIBITAHUH, IPOBOANUTH
Ux 00pabOTKYy M  aHaJIUM3UPOBaTh HUX
pe3yabTaTHI.
yMeThb:
- (hopmynHpoBaTH TpeOOBaHMS
K ux ‘VYMeHHUs TOJTHEIC,
aBTOMATH3ALIH, Henonnasie ymenus JIOTTYCKAIOTCSI Copmuposanibie
- aJanTHUPOBAaTh COBPEMEHHBIE BEPCUU YMCHHA

CHCTEM YIpaBIIEHUS KadecTBOM K
KOHKPETHBIM YCIIOBHSIM TIPOM3BOACTBA HA
OCHOBE MEKIYHAPOAHBIX CTAHAAPTOB.

YacTuuHble yMEHUA

HEOOJIBIINE OIINOKHU

[TpakTrueckas
Pabora
bunersi ¢
BOIIpOCaMHU
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BJIAJETh:
- METOoAaMH aHaJIM3a CHCTEM
VIPABJICHUS TEXHOJIOTHYECKUMU TIPOI[ECCaMU;

- HaBbIKAMU HCIIOJIb30BAHUS
COBPEMEHHBIX NPUOOPOB M  METOIUKH,
OpraHU30BbIBaTh IIPOBEJICHUE

OKCIICPUMEHTOB U HCHBITaHHﬁ, IIPOBOAUTD UX
00pabOoTKy ¥ aHAJTU3UPOBATh UX PE3YJIbTAThI.

YacTtuuHoe BiaJcHUE
HaBBIKAMH

Hecucremaruueckoe
HpI/IMCHeHI/Ie HaBBIKOB

B cucrematuueckom
IMPUMCHCHUHN HAaBbIKOB

JONYCKAIOTCS TPOOEITBI

Ycnenrnoe u
CHCTEMaTHYEeCKOe
IIpUMEHEHNE
HAaBBIKOB
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8. Ocob0eHHOCTH peaim3anuu TUCHUIIJIMHBI JJI HHBAJTHU/I0B H JTHI[ ¢ OrPAHUNYCHHBIMU
BO3MOKHOCTHAMMU 310POBbA

JU1g oCylecTBIEHUS MPOLEAYpP TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U IPOMEKYTOYHOU
aTTecTallMd OOYdYalOmMXCS CO3/MaHbl (OHIBI OIICHOYHBIX CpPEACTB, aJalTHPOBAHHBIC JUIS
WHBAJIUAOB U JIMI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 37I0pOBbSl M IO3BOJIAIOIINE OLIEHUTh
JOCTIDKEHHE MMM 3alJITaHMPOBAHHBIX B OCHOBHOM 0Opa30BaTENbHOW IMpOrpamMme pe3yiabTaToB
oOy4eHHs M ypOBEHb C(POPMUPOBAHHOCTH BCEX KOMIIETECHIIMH, 3asSBJICHHBIX B 00pa30BaTEIbHOM
nporpamme. @Popma  IpoOBENEHMS  TEKyIleW  aTrrectauuud Uil CTYJCHTOB-MHBAJINJIOB
YCTaHABIMBAETCA C YYETOM MHJUMBUIYAIbHBIX NCUXO(PU3NYECKUX OCOOeHHOCcTeH (YCTHO,
MMCbMEHHO Ha Oymare, NMMCbMEHHO Ha KOMIIbIOTEpe, B (opMme TecTupoBaHus u T.1.). Ilpu
TECTUPOBAHUU N7l CIA00BUIAIIMX CTYJIEHTOB MCIOJIb3YIOTCS (DOHABI OLEHOUYHBIX CPEICTB C
YKpYIHEHHBIM pudToM. Ha sk3ameH npuriamaercss COnpoBOXKIatOIINMi, KOTOPBI o0ecrieunBaeT
TEXHUYECKOE  COMPOBOXIEHHE  CcTyaeHTy. [Ilpm  HeoOXOoAMMOCTHM  CTYACHTY-UHBAIUIY
MIPEeIOCTABIISIETCA JOTOJHUTEIbHOE BpeMs JUIsl MOArOTOBKM OTBETa Ha 3K3aMeHe (WM 3adere).
OOyuaromyecss ¢ OrpaHHMYEHHBIMH BO3MOXHOCTSIMU 3J0pPOBbsi M OOYy4alolIuecs WHBAMIbI
o0OecreunBarOTCsl MEYaTHBIMU U 3JEKTPOHHBIMU 00pa3oBaTeIbHBIMU pecypcaMu (IpOTrpaMMBbL,
y4eOHbIE TIOCOOUS IJIi CaMOCTOSTENbHONW pPaboTel W T.1.) B (opMax, aJanTUPOBAHHBIX K

OTPaHUYEHUSM UX 3I0POBbS U BOCTIPUSATHUS HHPOPMALIIH:

1) JUIS UHBAJIUOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS MO 3PEHHIO:

- AJISl cylenbIX: 3a7aHUsl JUIS BBITIOJHEHHS] HA CEMHUHApaxX U MPAKTHUUECKUX 3aHITHIX
opopmitsitoTcst penbedHO-ToueyHbIM IIpudToM bpailis unu B Bulle 3IEKTPOHHOTO JTOKYMEHTA,
JOCTYITHOTO C MOMOIIBI0 KOMIIBIOTEPA CO CHEIMATU3UPOBAHHBIM MPOTPAMMHBIM OOecrieueHuEM
JUIS CJETIBIX, JTMOO 3a4UTHIBAIOTCS ACCUCTEHTOM; MUChbMEHHbIE 3aJJaHMsl BBIOJIHAIOTCA Ha Oymare
penbedHo-TOUeUHbIM HIpUpTOM bpailis uiaM Ha KOMIBIOTEPE CO  CHEHUATIU3HPOBAHHBIM
MIPOrPaMMHBIM OOECTIeUeHUEM ISl CIETbIX JTUO0 HAJWKTOBBIBAIOTCS ACCHUCTEHTY; O00y4YarolIuMCs
JUIA BBITOJIHEHUS 33/1aHds TNPU HEOOXOJMMOCTH MPEIOCTABISAETCS KOMIUICKT MHUChbMEHHBIX
MIPUHAICKHOCTEH 1 Oymara AJis mucbMa penbepHo-ToueuHbIM HipudToM bpaiins, komMneloTep co
CHeIHaTM3UPOBAHHBIM TPOTPAMMHBIM 00€CTICUEHUEM IS CIICTIBIX;

- AJIs1 cJIa0OBHASIIMX: 00ECTIeYnBaeTCsl UHIUBUIYATbHOE PAaBHOMEPHOE OCBEIICHHE
He wmeHee 300 orokc; oOydaromuMcsi Ui BBITIOJIHEHUS 3afaHUsl TMPU  HEOOXOAMMOCTH
MPEIOCTABIISIETCSA YBEIMYUBAIOIIEE YCTPOMCTBO; BOBMOKHO TaK)K€ MCIOIB30BAaHHUE COOCTBEHHBIX
YBEJIIMYUBAIOUIUX YCTPOICTB; 3aJaHusl AJS BBITIOTHEHMs 3aJaHUN O(OPMIISIOTCS YBEITHYEHHBIM

mpupTOM;



2) L UHBAJIMAOB U JIMI C OrPaHUYCHHBIMU BO3SMOXXHOCTAMU 310POBBA MO CJIYXY.

- A TJIYXUX H CJIA00CabIAIUX: 00eceunBaeTCsl HaJMuue 3BYKOYCHIMBAIOIIEH
anmaparypsl KOJUIEKTUBHOTO TIOJIb30BAHUS, IPH HEOOXOIMMOCTH 00YUJaIOMIUMCS IPEI0CTABIIACTCS
3BYKOYCWJIMBAIOILIAsl anmnapaTypa WHAMBUAYAJIBHOIO II0JIb30BaHMsS; IPENOCTABIAIOTCS YCIYTH

CYpJIOTIEpEBOJUUKA;

- AJIS CJENOIJIYXHX JOIYyCKAETCsl IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOLIETO YCIYIH
TU(IOCYPIOTIEPEBOTUMKA (IOMUMO TPEOOBAHHMIA, BBITIOIHIEMBIX COOTBETCTBEHHO JUIS CJETBIX U
TIIyXUX);

3) JUIS JIUL] C TSDKEIBIMU HApYIIEHUSIMU PEuH, TIyXHUX, CIa0OCHBIIIANINX JEKIUH U
CEMHUHAaphbI, IPOBOUMBIE B YCTHOM (opMe, MPOBOIATCS B MUCbMEHHOH popMe;

4) JUI MHBAJUIOB U JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3/10pPOBbsSI, HMEIOIIMX
HApYLIeHUS ONIOPHO-ABUIaTeJbLHOI0 anmnapara:

- JJIs1 TUI] C HapYIIEHUSIMH OTIOPHO-ABUTaTEIbHOTO alllapara, HapyueHUsIMU JBUTATEIbHBIX
(GYHKIMI BEpXHUX KOHEYHOCTEN MM OTCYTCTBHEM BEPXHHMX KOHEYHOCTEW: MUChbMEHHBIE 3aJaHUS
BBITIOJIHSAIOTCS Ha KOMIBIOTEPE CO CHEIHATU3UPOBAHHBIM IMPOTPAMMHBIM O00€CIIEYeHHEM WIIH
Ha/IMKTOBBIBAIOTCS ACCUCTEHTY; BBINOJIHEHHE 3a/laHUH (TECTOB, KOHTPOJIBHBIX Pa00T), IPOBOAUMBIE

B MUCHbMEHHOU (popMe, TPOBOIATCS B YCTHOM hopMe IyTeM orpoca, Oeceibl ¢ 00ydaroIImmMcsl.

9. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecieyeHne JUCITUTIMHBI
9.1. Jlurtepatypa

1. boponun, WM. @. ABTOMaTu3alusg TEXHOJOTHMYECKHUX MPOLECCOB U  CHUCTEMBI

aBTOMaTuyeckoro ympaieHus: yueOnuk / U. ®@. bopoaun, C. A. AuapeeB. - 2-¢ U31., UCTIP, U
non. - MockBa: HWznarensctBo  HOpaitt, 2018. - 356 c¢. - Pe-xum jgocryna:

www.biblioonline.ru/book/20086D19-30F5-4863-857B-C8FD44207AFB.

2. ®EnopoB A.D. Cucremsbl yrpaBiIeHHUs] XUMHKO-TEXHOJIOTUYECKUMU MpoIleccaMu: yuyeOHoe
nocobue / ®énopos A.D., Kyzpmenko E.A.. — Tomck: ToMckuii mouTeXHUYECKUI
yuuBepcureT, 2015. — 224 c. http://www.iprbookshop.ru/55207.html

3. Teopuss aBTOMATHYECKOTO YHPABICHHUS TEXHOJOTMYECKMMU OOBEKTaMU (JIMHEHHbIE
cUcTeMbl) [ DneKTpoHHBIHN pecypc]: yueb. mocodue / A.H. I'aBpunos, FO.I1. bapmetos, A.A.
XBoctoB - Boponex: BI'VUT, 2016.http://www.studentlibrary.ru/book/ISBN9785000321768.html

4, HpOGKTI/IpOBaHI/IC ABTOMATU3UPOBAHHBIX CHCTCM  YIIPABJICHUA TEXHOJIOTHYCCKUMHU

mporeccamMu [ DNeKTpoHHBIN pecypc]: yaeOHoe mocobue/ 'epacumoB A.B. - Kazansb:
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https://www.elibrary.ru/author_items.asp?refid=720407124&fam=%D0%91%D0%BE%D1%80%D0%BE%D0%B4%D0%B8%D0%BD&init=%D0%98+%D0%A4
https://www.elibrary.ru/author_items.asp?refid=720407124&fam=%D0%91%D0%BE%D1%80%D0%BE%D0%B4%D0%B8%D0%BD&init=%D0%98+%D0%A4
https://www.elibrary.ru/author_items.asp?refid=720407124&fam=%D0%91%D0%BE%D1%80%D0%BE%D0%B4%D0%B8%D0%BD&init=%D0%98+%D0%A4
https://www.elibrary.ru/author_items.asp?refid=720407124&fam=%D0%91%D0%BE%D1%80%D0%BE%D0%B4%D0%B8%D0%BD&init=%D0%98+%D0%A4
https://www.elibrary.ru/author_items.asp?refid=720407124&fam=%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B5%D0%B2&init=%D0%A1+%D0%90
https://www.elibrary.ru/author_items.asp?refid=720407124&fam=%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B5%D0%B2&init=%D0%A1+%D0%90
http://www.biblio-online.ru/book/20086D19-30F5-4863-857B-C8FD44207AFB
http://www.biblio-online.ru/book/20086D19-30F5-4863-857B-C8FD44207AFB
http://www.biblio-online.ru/book/20086D19-30F5-4863-857B-C8FD44207AFB
http://www.biblio-online.ru/book/20086D19-30F5-4863-857B-C8FD44207AFB
http://www.biblio-online.ru/book/20086D19-30F5-4863-857B-C8FD44207AFB
http://www.biblio-online.ru/book/20086D19-30F5-4863-857B-C8FD44207AFB
http://www.biblio-online.ru/book/20086D19-30F5-4863-857B-C8FD44207AFB
http://www.biblio-online.ru/book/20086D19-30F5-4863-857B-C8FD44207AFB
http://www.biblio-online.ru/book/20086D19-30F5-4863-857B-C8FD44207AFB
http://www.biblio-online.ru/book/20086D19-30F5-4863-857B-C8FD44207AFB
http://www.biblio-online.ru/book/20086D19-30F5-4863-857B-C8FD44207AFB
http://www.biblio-online.ru/book/20086D19-30F5-4863-857B-C8FD44207AFB

W3narenscteo KHUTY, 2016. Pexxum pgocryna:
http://www.studentlibrary.ru/book/ISBN9785788219875.html

5. Kysemun, B. B. CoBpemeHHbIE METOIBI M CpeACTBa (OPMHPOBAHUS H3MEPHUTEIBHBIX
curnanoB B ACYTII: yue6nuk / Kyzsmun B. B. - Kazanb: Uznarenscteo KHUTY, 2017. - 276 c.
https://www.studentlibrary.ru/ book/ISBN9785788222233.html

9.2. MeTtoauueckue YKa3aHus 1Jisd oﬁyqalomnxca 0 OCBOCHHUIO JTUCHUITIMHBI

(IIpunoxenue).

10. MaTepI/IaJILHO-TeXHI/I‘{eCKOQ odecneyeHue AUCIUIIJINHBI

Huctunnuna oOecriedyeHa J1a0OpaTOPHBIMU CTEHAAMH, KOMIBIOTEPHBIMH KJIAcCaMHU,
OCHAIICHHBIMU MPOEKTOPAMH ¥ UHTEPAKTHUBHBIMH JIOCKAMH ayIUTOPUSIMH.

10.1. JlaGopaTopHbIe CTEH/IbI:

-Crenn, Ha 6a3e mporpamMmmupyemoro peryiasitopa TPM — 210 B KOMITIEKTe ¢ AMYJISTOPOM II€UH,
JUTst 0Oy4eHHUsI POTPAMMHUPOBAHUIO;
-Crenn Ha 6a3ze [TJIK OWEN — 154. becrutatHoe nporpammHuoe ooecrieuenne CodeSys;
-Crenn Ha 0aze MukpokoHTposuiepa TekoH P — 06. Mmeercs Bo3MoxkHOCTh M3yduTh YCO u
MIPOTOKOJIBI CBSI3U;
-MHorohyHKIIMOHATBHBIN CTEH/T 11O BBHITTOTHEHUIO 110 20 pa3nuvHbIX JabopaTopHbiX padoT; (ITO He
TpedyeTcs)
-TunoBoit koMIIeKT Yy4eOHOTro 00OpymoBanus "KOHTPOJBHO-U3MEpPUTEIbHBIE MPUOOPHI U
aBTOMaTuKa'", MCIOJHEHUE CTEeH/0BOoe KoMmibioTepHoe, KUIIMA B KOMIUIeKTe ¢ OECIUIaTHBIM
nporpaMMHbIM obecrieuenueM Totally Integrated
Automation Portal (TIA Portal).

10.2. TlomemeHust 11 CaMOCTOSITEIIBHON PabOTHI.

Y4eOHble ayIUTOPHUS ISl CAMOCTOATENBHON paboThl — 4-25, 4-29.

Anpec: r.I'posssiii [Ipocnext Xycelina Mcaesa 100.

Aynutopuu 4-25, 4-29 IBISIOTCS KOMIBIOTEPHBIMH KIIACCAMHU C JOCTYIIOM K CETH HHTEPHET,

OCHAIIIEHHBIMH JIMIIEH3MOHHBIM NporpaMMHbIM obecnieueHneM MS Windows u MS

Office.
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Ipunoxcenue

MeToauueckue YKa3aHus 10 OCBOCHUIO JTUCHUIIJIUHDBI «ABTOMaTI/IZ}HpOBaHHLIe
CUCTEMBI YIIPABJCHUA XUMHUKO-TEXHOJOTHYCCKUMHU IMpoueccaMmmu»

1. MeToanuyeckue YKazaHusl 1Jis oﬁyqamnmxcﬂ M0 IJIAHUPOBAHUIO X OpTraHU3aluun
BpEMEHH, H606X0)]I/IMOF0 AJisi OCBOCHUSA JUCHHUIIJINHDBI.

W3yueHnne pekoMeHAyeTcss HayaTb C O3HAKOMJIGHHA C paboyeil mporpamMMoii
JTUCIUIUIMHBI, €€ CTPYKTYPOM W COJEp)KaHHeM pa3iesioB (Mojysei), (OHIOM OIEHOUHBIX
CPEICTB, O3HAKOMHUTBHCS C YYCOHO-METOJAMYECKUM H HH(POPMAIMOHHBIM OOecrieueHneM
JUCITUTITAHBL.

I[I/ICIII/IHJ'II/IH& ((ABTOMaTI/I3I/Ip0BaHHLIe CHUCTEMDbI YHpaBJICHUSA
XUMHUKOTEXHOJOITHYCCKUMHU MIMpoueccaMu»» COCTOUT U3 5 CBSI3aHHBIX MCXKIY coboro

pasaciion, 00ecIeYnBaroIIuX I0CIeI0BATEIIFHOE HU3YUCHHUEC MaTCpuraja.

OO0ydeHue Mo IUCHUIUIMHE «ABTOMATH3HUPOBAHHbIE CHCTEMbI YIIPaBJIEHUS
XHUMHUKOTEXHOJIOTHYeCKHUMH NMPOLECCAMM» OCYILECTBIIAETCS B CIeAyIOIUX hopMax:

1. AynutopHble 3aHATHS (JEKIUU U TPAKTUUECKUE 3aHITHS).

2. CamocrosiTenpHass pabota cTyAeHTa (MOATOTOBKA K JIEKIMSIM, HPAKTHYECKAM
3aHATUSIM, BONPOCAM W HHBIM (OpMaM IHUCHMEHHBIX pPa0OT, a TaKKe WHAWBHIyaIbHAS
KOHCYJIbTAIIHSI C TIPETOIaBaATEIIEM ).

3. HurepaktuBHble (GOpPMBI MPOBEACHUSA 3aHITHH (JEKIUSA-IUCKYCCHUS, TPYMIIOBOE
pelieHre npoodsieM MPaKTUYECKUX 3aJlaHUll B MJIaHE HACTPOEK M KOH(PUTYpHUpOBaHUS CTEHIIOB U

ap. hopm).

VY4eOHbIii MaTepuan CTPYKTYpUPOBaH U U3yYEHUE JAUCUUIUIMHBI IMPOU3BOJUTCS B
TeMaTU4ecKoi mocieaoBarenbHOCTU. KakqoMy nMpakTHYecKoMy 3aHSATHIO U CAaMOCTOSATEILHOMY
M3YYEeHHIO MaTepuasa MpealecTByeT JeKIus o faHHOoM Teme. OOydaroniuecss caMOoCTOSITeIbHO
MPOBOJAT MPEIBAPUTEIBHYIO MOJATOTOBKY K 3aHATHIO, NMPUHUMAIOT aKTUBHOE M TBOPYECKOE
y4acTHe B OOCYKJICHUU TEOPETUYECKUX BOMPOCOB, pazdope MpoOIeMHBIX CUTYAIllui U IMOKUCKOB
nyTel ux pernieHus. MHOTHe IpoOIeMbl, H3ydaeMble B Kypce, HOCSAT JTUCKYCCUOHHBIN XapakTep,
YTO MpeJIoJiaraeT MHTEPAKTUBHBINA XapakTep MPOBEACHHS 3aHATUN Ha KOHKPETHBIX MPUMEpax.

Onucanue MocieaoBaTeNbHOCTU ASHCTBUI 00y4aromerocs:

HpI/I HU3YUYCHHUU KYypcCa CIICAYCT BHUMATCIIbHO CIYHIATh U KOHCIICKTUPOBATHL MAaTCpHUAJI,
U3JaraeMeli Ha AYAUTOPHBIX 3aHATUAX. Z[J'ISI €ro IMOHUMaHUAd H Ka4Y€CTBCHHOTO YCBOCHUA
PEKOMCHAYCTCA ClieaAyromas mocjaCeq0BaTCIIbHOCTD JICCTBUI:
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1. Tlocne okoHYaHUS y4eOHBIX 3aHATUHN U 3aKpeIUICHUs MaTepuaa MpOCMOTPETh U
00ayMaTh TEKCT JIGKLIUH, IPOCITYIIAaHHOHN CeroaHs, pa3o0pars paccMoTpeHHble npumMepsl (10 — 15

MUHYT).

2. Ilpu moAroTroBKke K JICKIMH CJCAYIOIIETO HS TOBTOPHTH TEKCT MPEIbITyIIei
JIEKIUH, TIOJyMaTh O TOM, KaKasi MOXKeT ObITh cneayromiast Tema (10 - 15 munyT).

3. B Teuenme Hemenu BbIOpaTh BpeMs A pabOTHI ¢ IUTEpaTypol B OmbIMoTeke (1o
lyacy).

4. llpu moArotoBkKe K NMPAKTUYECKOMY 3aHATHIO NOBTOPUTH OCHOBHBIE IOHSTUS IO
T€Me, U3Y4YUTh NpUMEphl. Pelas KOHKPETHYIO CUTYaluio, - MpPEIBAPUTENIbHO MOHSTH, KaKOi
TEOPETUYECKUI MaTepual Hy>)KHO UCIOJb30BaTh. HaMeTHTh 11aH perienus, nonpoOoBaTh Ha €ro
OCHOBE peluTh | - 2 mpakTuueckue cuTyaruu (1ad. paboTsl).

2. MeToauyeckne yKa3aHus 1o padore o0y4aommxcsi BO BpeMsi IpoBeAeHus
JIeKI M.

Jleknuu AalOT  00yYaroIIMMCS CHCTEMaTU3UPOBAHHBIE 3HAHUS 1O JIMCUUILIMHE,
KOHLIEHTPUPYIOT UX BHUMaHHE Ha HauboJiee CIOXKHBIX M BaKHbIX Bompocax. Jlekinuu oObIdHO
U3JIararoTcs B TPAAUIIMOHHOM WIIM B TPOOJIEMHOM CTHIIE. [[71s1 CTYZIeHTOB B OOJIBIIIMHCTBE CIIy4aeB
B 1mpobieMHoM crtuie. IIpoOmeMHBIM CTWIB TO3BOJIIET CTUMYJIHMPOBATh AKTHUBHYIO
MO03HABATENIbHYIO JAEATEIbHOCTh OOydYaloIUXCsl M UX HMHTEpeC K TUCIUIUIMHE, (GOpMUPOBATH
TBOpPUECKOE MBIIUICHHE, AKTUBU3HPOBATh BHUMAaHHE OOYYAIOIIUXCS MYTEM [OCTAHOBKHU
MPOOJIEMHBIX BOIIPOCOB, MOOUIPSITH JUCKYCCHUIO.

Bo BpeMmsi JeKIIMOHHBIX 3aHATHII PEKOMEHIyeTCs BECTH KOHCIEKTHUPOBAHHE Y4eOHOTO
MaTtepuaina, oopaiiat BHUIMaHue Ha (OPMYIUPOBKH U KaTETOPUH, PACKPHIBAIOIIUE CYTh TOTO WU
MHOTO SIBJICHUSI, WJIA ITPOLIECCOB, BHIBOBI M MPAKTUYECKHE PEKOMEHIAIINH.

KoHcrekT iekuuu jtydine noapasaesiiarh Ha MyHKThI, COOI0Iasi KpacHYIO CTPOKY. DTOMY
B Oonbmioil crenmeHu OyayT CcHocoOCTBOBATH BOIMPOCH IUIAHA JIEKLUH, MPEATIOKEHHbIE
npenojaBatenaMm. Crnemyer oOpamiarh BHMMAaHHUE Ha aKIEHTHI, BBIBOJABI, KOTOPBHIE J€JIaeT
MpernojjaBaTelib, OTMedasi HauboJsiee BaKHbIE MOMEHTHI B JIEKIIMOHHOM MaTepualie 3aMe4aHusIMU

«BAXHO», «XOpOIIO 3alIOMHHUTL» U T.II. Mo>xHO enaTh 3TO M C IIOMOIILIO Pa3HONBCTHBIX
MapKepOB UK PYUCK, HOAUCPKHUBAA TCPMUHBI U OIIPCACIICHU.

LenecoobpazHo paszpaboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHui, abOpeBuaryp u
cuMBoJIOB. OnHAKO Mpu JanbHeHelr padoTe ¢ KOHCHEKTOM CHMBOJIBI Jydllle 3aMEHUTh
OOBIYHBIMU CJIOBAMU ISl OBICTPOTO 3PUTEILHOTO BOCIIPUSTHS TEKCTA.

Paboras Haa KOHCIICKTOM J'ICKI_II/II\/’I, HCO6XOI[I/IMO HCIIOJIb30BATh HE€ TOJIBKO OCHOBHYHO
JIUTEPATypPy, HO U Ty JATCPATYPY, KOTOPYIO AOIOJHUTCIIBHO PCKOMCHIOBAJI ITPCIOAAaBATCIIb.
HMeHHO Takas CCPbE3HAsA, KpOIIOTJINBAA pa60Ta C JICKIITMOHHBIM MAaTCpHaJIOM IO3BOJIUT FJ'IY6OKO
OBJIAZICTD TCOPCTUUCCKUM MATCPUATIOM.
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Temaruka Jiekiuit 1aerca B paboyeidl mporpaMMe JUCIUTIIIUHBL.

3. MeToanueckue YKazaHnus Oﬁy‘lalOIIII/IMCH IO MOATOTOBKE K NPAKTUYIECCKUM
3aHATHUAM.

Ha mnpakTtudeckux 3aHSATUSX TPUBETCTBYETCS AKTHBHOE YJacTHE B OOCYKICHUU
KOHKPETHBIX CUTYyalluii, CIIOCOOHOCTh Ha OCHOBE IOJYYEHHBIX 3HAHUN HaXOJUTh Hauboiee
3¢ dEKTUBHBIC PEIICHUS MOCTABJICHHBIX MPOOJIeM, YMETh HAXOAUTh TOJIC3HBIA JOTIOTHUTEIbHBIHI
MaTepuai 1o TEMaTHKE 3aHATHI.

CryneHTy peKOMEHAYETCsl CleaAyIoasi cXxeMa IOArOTOBKU K 3aHSTHIO:

1. O3HakomyleHHE C IUJIAHOM MPAKTUYECKOTO 3aHATUS, KOTOPBIM OTpakaeT cojieprKaHHe
MPEJI0KEHHON TEMBI;

2. TlpopaboTaTh KOHCIIEKT JICKITUH;

3. TIpounTaTh OCHOBHYIO H JIOTIOJHUTEIHHYIO TUTEPATYPY.

B npornecce moAroToBKM K MPaKTHYECKUM 3aHSTHUAM, HEOOXOIUMO 00paTUTh 0coboe
BHUMAHHE HA CaMOCTOSITEIbHOE MU3YYEHUE PEKOMEHJOBAHHOUW nuTepaTyphl. [Ipu Bceil monmHOTE
KOHCIIEKTUPOBAHUSA JIEKIMM B HEW HEBO3MOXHO H3JIOXKUTh BECh MaTepuan H3-3a JIMMHUTA
ayTuTOpHBIX yacoB. [loaTomy camocTositensHas paboTa ¢ yueOHUKaMH, y4eOHBIMU MOCOOUSMH,
HAy4YHOM, CIPABOYHOM JMUTEpPATypoOd, MarepuallaMd NEPUOJAMYECKUX U3JAaHuK u HHTepHera
sBisgerca HanOosiee 3(PpHEKTUBHBIM METO/IOM IMOJTyYEHUS! TOTOIHUTEIbHBIX 3HAHUH, MO3BOJISET
3HAYUTENIbHO AaKTHUBH3WPOBATh TPOIECC OBJIaJieHUs WH(OpMalen, crocoOCcTByeT Ooliee
ryOOKOMY YCBOEHHIO H3y4aeMOTO Marepuana, (QOpMHUpPYeT y CTYIEHTOB OTHOUICHHE K
KOHKpeTHOM npobieme. Bece HOBbIE MOHSTHS IO M3y4aeMoil TeMe HeoOX0JMMO BBIyUYHUTh HAU3YCTh
Y BHECTH B IJI0CCApHii, KOTOPBIN 11e1ec000pa3HO BECTH C CaMOT0 Hayajia U3y4eHUs Kypca;

4. OTBeTUTH Ha BOIPOCHI IJIaHa MPAKTUYECKOTO 3aHSTHUS,

5. BBINOTHUTH ToMalllHee 3aaHUE;

6. IIpopaboTaTh TECTOBBIC 3a/IaHUSI U 3a/1a4H;

7. Ilpu 3arpyaHeHUsX chOPMYIUPOBATH BOMPOCH K MPENOIaBaATENIO.

Pesynprar Takoil pa®OTHl MOJDKEH MPOSBUTHCS B CIIOCOOHOCTH CTYyJIEHTa CBOOOIHO
OTBETUTH HA TEOPETUYECKHE BOMPOCHI, BHICTYNATh U y4aCTBOBATh B KOJUIEKTUBHOM OOCYKICHUU
BOIIPOCOB M3Y4aeMOW TeMbl, MPABUJILHO BBIMOJIHATH MPAKTUUYECKUE 3aJaHUs U WHbIC 3aJaHMUs,
KOTOpbIE JatoTcs B (JOH/IE OLICHOUYHBIX CPEJICTB AUCIUILITUHBIL.

3. MeToanueckue yKazaHusi 00y4aromuMcs 110 OPraHu3aly CaMOCTOATEIbHOM
padoThl.

]_IGJ'IL OpraHu3anuu CaMOCTOSTEIILHOM pa6OTbI IO JUCHUIIJIMHE
«ABTOMaTI/l3I/lp0BaHHbIe CHCTEMBbI YIIPABJICHUSA XUMHUKO-TEXHOJOIHYE€CKUMHU IIpoueccaMu»
- 9TO YFHY6H6HI/IC U paCHIupCHHUC 3HaHUH B 001acTu COBPCMCHHBIX CHCTCM YIIPABJICHU,
q)OpMI/IpOBaHI/IC HaBbIKa 1 UHTCpPECA K CaMOCTOSTEIbHOM MO3HABATEIBLHON ACSITCILHOCTH.
CamMocrosTensHas pa60Ta O6y‘IaIOIJ_II/IXC$I SIBIISIETCS Ba)KHEHIITNM BUJOM OCBOCHHA
COACPpKaHUA NUCHUIIINHBI, TOATOTOBKU K MNPAKTHYCCKUM 3aHATUAM W APYTrUM BUJAM 3aJIaHUS.
CIOI[a KE OTHOCATCA U CaMOCTOATCIIbHOC YFHY6H6HHOG HU3YUCHUEC TCM JUCHUIIINHBI.

CaMocTosTenpbHas pa60Ta MMpEaACTaBJIACT Cc000H IMOCTOSIHHO Z[eﬁCTBYIOHIYIO CUCTCMY, OCHOBY
O6pa3OBaTeJ'ILHOFO mnmponecca U HOCUT HCCIeI0BaTEIbCKUI XapakKTep, 4YTO MOCIIY>KUT B 6YI[YH_[€M
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OCHOBaHMEM Il HANMCAaHUS BBITYCKHOM KBaTM(PHUKALIMOHHONH pPabOThl, NPAKTUYECKOTO
IIPUMEHEHMUSI [TOJTyYEHHBIX 3HAHUM.

Opranuzanys camMOCTOSITEIbHOM pabOThl 00Yy4aroIMXCsl OPUEHTUPYETCS] Ha aKTUBHbBIE
METO/Ibl OBJIICHUS 3HAHUSAMH, PAa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, Mepexol OT MOTOYHOTO K
WH/IMBUYJIM3UPOBAHHOMY O0YUEHUIO, C YUETOM MOTPEOHOCTEH U BOSMOXKHOCTEH JIMYHOCTH.

[IpaBunbHast opraHu3anus CaMOCTOATEIbHBIX YUEOHBIX 3aHATHI, UX CUCTEMATUYHOCTb,
1enecoo0pa3Hoe IIaHUPOBaHNE pabouero BpEMEHH MO3BOJISIET CTYICHTAM Pa3BUBATh YMEHHS U
HaBbIKH B YCBOGHUMM M CHCTEMaTH3alMM INPHOOpETaeMbIX 3HAHUM, 00ecreyrMBaTh BBICOKUI
YPOBEHb YCIIEBAEMOCTH B IEPUO] 00YUEHHUSI, TOTYUUTh HAaBBIKU NOBBILIECHUS IPO(ECCUOHATIBHOIO
YPOBHSL.

[loaroToBka K MpPakTUYECKUM 3aHATUSAM BKIIIOYAECT, KPOME MPOPAOOTKH KOHCIIEKTa U
MIpe3eHTAINH JIEKIIUH, TIOUCK JIUTEPATyphl (0 PEKOMEHI0OBAHHBIM CIIHUCKAM M CaMOCTOSITENIBHO),
MOATOTOBKY 3aroTOBOK JUIS BBICTYIJIEHHM IO BOINpPOCaM, BBIHOCUMBIM ISl OOCYXKIEHMS IO
KOHKpeTHOW Teme. Takue 3aroToBKM MOTYT BKIIOYATh IIUTaThl, (DaKThl, CONOCTaBJICHHE
pasIMYHbIX NO3ULUHN, COOCTBEHHbIE MBICTH. Ecan nmpobiema 3anHTepecoBana 00y4aromerocs, OH
MO>KET NOJArOTOBUTH pedepar U BHICTYIIUTh C HUM Ha MpaKTUYecKoM 3aHsATHH. [Ipu noarotoBke
KOHTPOJIbHOH paboTe oOydaroluiicss JOHKEH MOBTOPSTH MPOWJIEHHBIM MaTepual B CTPOrOM
COOTBETCTBUU C Y4eOHOM mporpamMmoi, HCHOJb3yd KOHCIEKT JIeKUUH W JUTeparypy,
pEeKOMEHJIOBaHHYI0  mpernojaBatesneM. Ilpu HeoOXoaMMOCTH  MOXKHO  oOpaTHThCS — 3a
KOHCYJIBTAIIUEN M METOIMYECKON IMTOMOIIBIO K ITPETOIaBATEIO.

CamocrosiTenpHas padoTa peann3yercs:

—  HETMOCPEICTBEHHO B MPOIIECCE ayIMTOPHBIX 3aHATHH - HA JIEKIUAX W MPAKTHICCKUX
3aHATUSIX;

— B KOHTaKTe C TpEenojaBaTejeM BHE PaMOK PACIUCAHUs - HAa KOHCYJIbTAIHAX IO
Y4eOHBIM BOIIPOCAaM, B XOJ€ TBOPYECKUX KOHTAKTOB, IPH JIMKBUIAIMH 33J0DKEHHOCTEH, TpH
BBITIOJTHEHUH WHAWBHIyIbHBIX 3a/IaHUH H T.JI.

— B OumbOnmoteke, jgoMa, Ha Kadeape MPH BBITOJTHEHHUH OOYJArONIUMCS YYEOHBIX U
MPAKTUYCCKUX 3a/1a4.

Tembl U1 caMOCTOSTENTFHON pabOThI IPOTIMCaHbl B paboueii mporpaMMe JTUCIIUILIHHEL.
Db heKTUBHBIM CPEICTBOM OCYIIECTBICHHS 00YJarOIIUMCSI CaMOCTOSITEIIbHON pabOThI SBISICTCS
ANIEKTPOHHAsT WH(OPMAIMOHHO-00pa3oBaTebHAsl Cpe/la YHUBEPCUTETa, KOTOpas oOecrieuynBacT
JOCTYI K y4eOHBIM TUTaHAM, PAa0OYMM MPOrpaMMamM JUCIUIUIAH (MOyJIeH ), TPAKTUK, K U3IaHHUSIM
AIIEKTPOHHBIX OMOJTHOTEUHBIX CUCTEM.
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