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1. eaun u 3aga4u TUCHUTIITAHBI

Ilenp npenogaBaHus JUCUMIUIMHBL - (OPMUPOBAHUE CHUCTEMbl 3HAHUI, HAIIPAaBIEHHBIX Ha
IPUOOPETEHUE CTYIEHTaMHU HaBbIKOB U YMEHUH, CBSI3aHHBIX C IPOEKTUPOBAHUEM U DKCIUTyaTalluen
CHCTEM aBTOMATHUYECKOTO YIPABJICHUS TEXHOJOTHYECKUMH MPOLECCAMHU, BBIOOPOM TEXHHUYECKUX
CPEACTB aBTOMATH3allMM U 3aKOHOB pEryJMpOBaHMUs, METOJIOB U CIIOCOOOB HM3MEpPEHUs
TEXHOJIOTUYECKUX  I1apaMeTpoB, UYTEHHMEM CXEM aBTOMAaTH3alM, HEOOXOAMMBIX  AJIs

OCYIIECTBJICHUS BUJIOB NMPO(GECCHOHATBHOM IeATEILHOCTH.
3amauu JUCHUILINHGL:

- U3YUYCHHEC OCHOBHBLIX ITPHUHIUIIOB ITOCTPOCHUA U (bYHKI_[I/IOHI/IpOBaHI/IH CHUCTEM YIIPaABJICHUA

TCXHOJIOTHYCCKUMU ITPpOICCCaMU;

- U3YUYCHHC INPHUHIOUIIOB HeﬁCTBHH U BO3MOKHOCTEH COBPCMCHHBIX TCXHHUYCCKHUX CPCIACTB

aBTOMaTHU3alluu,

- YMCHHUC 000CHOBAHHO BLI6I/IpaTI> CTPYKTYPbI U CXEMbl CHUCTEM YIIPABJICHUA, 3dKOHbI U
AJITOPUTMBI YIIPABJICHU A 00BbeKTaMHu peryjiupoBaHusa B IIpOLECCEe pa3pa60TKH CHUCTCM YIIpPAaBJICHUA

XUMHKO-TECXHOJOTUYCCKUMU IPOUCCCaMU.

2. MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTeibHOM NPOrpaMMbl

JucnurniauHa OTHOCUTCS K 00s3aTenbHOM yacTu Onmoka 1 m Gasupyercss Ha pe3yibTarax
U3YYEHHUs CIeaylmux Iuciumuind: «MHpopMalvoHHbIe TEXHOJOTUU B HE(PTEXUMHUYECKON
otpaciu», «MeTponorus, craHgaptuzanus u ceprudukanus», «llpomeccel u  ammaparbl
XUMHYECKOH TeXHONIOoTUm», «OOmas XuMH4YecKas TEXHOJNOTHs», <«DIEeKTPOTeXHUKa U
IMPOMOIJICKTPOHUKA). OcBoenne ]IaHHOﬁ JUCHUIINIMHBI KaK HPGHMCCTBYIOIHGﬁ H€O6XO)II/IMO JJISA

YCIELIHOTO NMPOXO0>KIEHUS] IPAKTUKH U MIPH BBIIIOJHEHUE KBATU(PUKAMOHHON paboThl OakaiaBpa.

3. IlepeyeHb IUIAHUPYEMBIX Ppe3yJbTATOB OOYYEeHHS N0 JMCHHMILVIMHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHAMKATOPAMH J0CTHKEHUS KOMIIETeHIH I

Taomauna 1
Kon mo ®I'OoC Nupuxarops! noctukenus | [lnanupyembie pe3yabTaTbl 00y4eHHs
no aucuuninne (3YB)
OomenpodeccuoHaIbHbIE
OIIK-4. Cmocoben | OIIK-4.1. VYyactByer B | 3HAThb:
obecrieynBaThb IIPOBEEHUH - OCHOBHBIE TIOHATHS TEOPUU YIIPaBICHHUS
MIpOBEJICHUE TE€XHOJOTHYECKOT0 TEXHOJIOTUYECKUMH MPOLIECCaMU;
TEXHOJIOTMYECKOI0 mporecca - COBPEMEHHBIE TEXHUYECKHE CPENCTBA
nporecca, CHCTEM YIIPABIICHMUS;
HCII0JIb30BATh OIIK-4.2. Hcnone3yet
TEXHUYECKHE TEXHUYECKUE CpEICTBA,




CpeacTBa JUIS
KOHTPOJIS
rapameTpoB
TEXHOJIOTHYECKOTO
mpoiecca npu

U3MEHEHUU CBOWCTB
CBIPbS

KOHTPOJIHMPYIOIIHE
napaMmeTpsl IpoLecca.

OIIK-4.3.

AHanuzupyet
U3MEHEHHE CBOWCTB ChIPbS.

- TUIIOBBIE CXEMBbl YIpaBICHUA U
aBTOMaTHU3aluu XHUMHKO-
TEXHOJIOTMYECKUX MPOIIECCOB;

YmMmern:

- 00OCHOBaHHO BBIOMpATh CpeACTBa
YIIPaBJICHUS;

- HaJa)XUBaTh, HacTpauBaTh u
OCYILIECTBIIATh MPOBEPKY
000pyI0BaHUs U IPOrPAMMHBIX CPE/ICTB;
- aHaJIM3UpPOBATh  TEXHOJOTHYECKUM

MpoIIecC Kak 0OBEKT yIPaBIICHHUS,;
Baagern:
- CIIOCOOHOCTBIO BBISBIIATh M YCTPAHATH

OTKJIOHEHUS OT  PEXHMOB  pPabOTHI
TEXHOJIOTMYECKOTO  O0OpYyJOBaHHUS |
apamMeTpoB TEXHOJOTUYECKOTO
nporecca.

- Merogamu aHanmm3a () EeKTHBHOCTH
paboTBl  XMMHYECKHUX  IPOHM3BOJICTB,
OIIpe/IeTICHUS TEXHOJIOTHYECKUX
IoKaszaTene  mpomecca  METOAAMHU
OIpe/IeTICHUS ONITHMAJIbHBIX "
panroHaIBHBIX TEXHOJIOTHYECKUX

PEXKUMOB PabOTHI 00OPYAOBAHUS.

OIIK-6.
MTOHUMATH
MPHUHIUIBL  pabOThI
COBPEMEHHBIX
MH(OPMAIIMOHHBIX
TEXHOJIOTHI1 "
WCIOJIb30BATh UX JIJIS
pelreHus 3a1a4
npodeccnoHanbHOM
JeSITeIbHOCTH

Crocoben

OIIK-6.1. [Touumaer
MIPUHIIHUIIBI PaOOThHI
COBPEMEHHBIX
MH(OPMAIIMOHHBIX
TEXHOJIOTHI
OIIK-6.2. YMmeer
HCIIOJIE30BATh
nH(pOpMaLOHHBIE

TEXHOJIOTHH JUIsl peIIeHUs
3aJa4 NpoQeccuoHaNbHOM

JIEATEIILHOCTH.
OIIK-6.3. Bimaneer

TEXHHUKOM IMPUMCHCHU

MH(OPMALIMOHHBIX
TEXHOJIOTU IIpU
pa3zpaboTke

TCXHOJIOTUYCCKUX IIPOCKTOB

3HaTh:
- COBPEMEHHBIE TEXHUYECKHE Cpe/ICTBa
CUCTEM YIIPABIICHUS;
- TeHJCHIIMH W TEPCHEKTUBHI Pa3BUTHS
COBPEMECHHBIX CUCTEM YITPABJICHUS.
YMmern:
- AHAJIN3UPOBATDH TEXHUYCCKYIO
JIOKYMEHTAITHUIO, noaouparth
obopynoBaHue, TOTOBUTH 3asBKU Ha
MPHOOpPETEHUE U PEMOHT 000PYI0BAHUS;
- BBISIBIIATh M YCTPAHITh OTKIOHEHHS OT
PSKUMOB  PabOTBHl  TEXHOJIOTHYECKOTO
o0opynoBaHus u napaMeTpoB
TEXHOJIOTHYECKOT0 TIpoIiecca.
Baapers:
- HaBbIKaMHM K OCBOCHHIO U JOKCILTyaTallun
BHOBb BBOJIIMOT'O 000PYI0BaHMS,
- HaBBIKAMU IMpaBHUJILHO OLCHUBATH
BO3MOXXHOCTH  YIIPABJICHUS  XUMHUKO-
TEXHOJIOTUICCKIMH IPOIIECCAMHU.




4. O0beM IMCUMILUIHHBI M BUJbI Y4eOHO# padoThl

Taoaumna 2
Bcero Cemectpbl
Buna yueOHoii padboThl yacos/ 3a4.e/. 7 8
(01010 0390 (01010] 0390
KonrakTHas padora (Bcero) 51/1,42 48/1,3 51/1,42 48/1,3
B ToMm uncne:
Jlexnun 34/0,94 16/0,44 34/0,94 16/0,44
[TpakTHYecKHe 3aHATHS 17/0,47 32/0,88 17/0,47 32/0,88
JlaboparopHbie pabOTHI
CamocTosiTe;IbHAsI paboTa (Bcero) 93/2,58 96/2,66 93/2,58 96/2,66
B ToMm uncne:
Pedepatsl 36/1 42/1,16 36/1 42/1,16
[ToaroToBka K NpakTHYECKUM 3aHSITHAM 36/1 36/1 36/1 36/1
[ToaroToBka K HK3aMeHY 21/0,58 18/0,5 21/0,58 18/0,5
Bun npomexxyTouHOM aTTeCcTarnu buerst ¢
AP yr 1 BOTIP.
Buj oryeTrHOCTH IK3aMm. IK3aMm.
BCEI'O s 144 144 144 144
O01mas Tpy10eMKOCTb yacax
JUCHUILINHBI BCEI'O B 4 4 4 4
3a4. ¢IMH.
5. Conepskanue QU CHUNITHHBI
5.1. Pa3nesnsl AUCHUIIMHBI 1 BUABLI 3aHATHA
Taoauna 3
Yacel
N Hacer Hacst NPAKTHYECKUX
o HaumeHoBaHue pasjea JIEKIIMOHHBIX| 1a60PATOPHBIX (ceMumapeky) Bcero
n/n JHCHHUIUIMHBI 10 ceMecTpaM 3aHATHH 3aHSITHMN 3anﬂ£nﬁ qaCOB
0®0|03®0 | 0O | 0300 | 0PO | 0300 | 00 |03®0
Mopnyas 1
Teopus aBTOMAaTHYECKOTO
1. 4 2 2 4 6 6
ynpasneHus (TAY)
['ocynapcTBeHHas cuctema npudopoB
5 (I"CII). ITpeoOpazosarenu. [IpuHmmmn 4 5 4 5 3 8
dopmupoBanus npudopa. [Ipumeps
CXEM aBTOMATH3AI1H.
3 N3mepurtenbHbie TpeoOpa3zoBaTeIn 4 9 5 5 6 4
pa3IMYHBIX (U3HUECKUX ITAPaMETPOB.
Moayasb 2
1 MeTtobl v IPUOOPHI 1711 U3MEPEHUS 5 ) 5 4
TEMIEPATYPHI. 5 8
5 MeTtobl v IPUOOPHI 1711 H3MEPEHUS 5 5
" | maBieHwus.
3 MeToapl 1 TPUOOPHI 7151 U3MEPEHUS 5 5 5 5
YPOBHSI.




4 MeTtobl 1 IPUOOPHI 71T H3MEPEHUS 5 5
" | pacxona.
Bropuunsie peructpupyromme u
5, P PerHeTPHpPY 4| 2 4 | 4 | 8 | 6
perynupymoire npudopsl.
UcnonuutenbHble yCTPOUCTBA -
6. | (MCTIOJTHUTEIBHBIC MEXAHU3MBI). 4 2 2 4 6 6
Perynupyromnue opransi (PO).
; IIporpammupyemsle JTOTHYECKHE 4 9 5 5
" | xourposutepst ITJIK. ’ 8
3 AHanu3aTopel COCTaBa U CBOMCTB 5 5
" | BemiecTs.
5.2. JIeKIIMOHHBIE 3aHATUSA
Taoauna 4
Ne HaumeHoBaHue
Coaepixanue pasgena
n/m | pasgesa AUCHUNIHHBI
Moayas 1
OcuoBuple  moHsTHA. Knaccudukamms ACP.  Kiaccudukarms
AJIEMEHTOB aBTOMAaTU4YeCKUX cucteM. OCHOBHbIE Mojienu. CTaTHuecKue
o XapakTepucTuku. JlnHamudeckue xapaktepuctuku. [IpeobpasoBanus
eopus ”
1 P Jlanmaca. Ilepemarounbie ¢yHkiuu. OmnpeneneHue MeperaTOuYHON
aBTOMAaTUYECKOIO
¢byuknun. [Ipumepsl THUHOBBIX 3BeHbEB. (COENMHEHUS 3BEHBEB.
ynpasnenus (TAY) .
[TepenaTounsie ¢pynkuun ACP. YcroitunBocts. [lokazaTenu kadecTBa
ynpasneHus. [Ipsimble nokasaTenu kauecTBa. 3aKOHBI PETYJIUPOBAHMUSL.
Tumel perynsaTopos.
I'ocynapctBennas cuctema mnpubopoB (I'CII). Opranuszamuum 1o
pa3paboTke u U3JIaHUIO CTaHAapTOB. Hopmupyromue
I'ocynapctBennas N
5 npeoOpaszoBarenu. YCTpoicTBa, o0ecreunBaromue paboTy JaTYMKOB
cucreMa npuoopoB
(CCI) Hp P B0 B3pbiBoonacHbIX moMerienusx. D111 u [1311. YCO (ALIT u LIAIT).
. [IpuHnun
2 P Ha3nauenne, npunuumnel nocrpoenus u crpykrypa I'CII. Ctpykrypa
dbopmupoBaHus
5 texuuyeckux cpeacts ['CIIL. Bersu u curnansi I'CI1. Pekomenaanuu no
npudopa.
pubop MIPUMEHEHHUIO U METOMKE MOCTPOCHHS (DYHKIITMOHABHBIX CXEM IO TOCT
21.404-85. Tlpuammn GopMUpOBaHHS W YCIOBHOE 00O3HAuCHHE
npubopa.
PeocratHbie (MOTEHIHMOMETPUYECKHE) NATYUKU. TEeH30pe3UCTOpPHEIE
N3mepurtenbHbie
matauku.  [Ibe3onnektpuueckue  maTuumku.  [IpeoOpazoBartenu
npeoOpazoBaTenu
3 ocHOBaHHbIe Ha J3(dekre Xomna. HWHAYKTUBHBIE, EMKOCTHEIE,
pa3INYHBIX (U3HUECKUX
MarHUTOYYBCTBUTEIIbHBIE, YIIBTPa3BYKOBbIE OECKOHTaKTHBIE
napameTpoB.
BBIKJTIOYATEIH.
Monyas 2




MeTtoab! 1 TpruOOpPHI
U1 U3MEPEHUs
TeMIIepaTyphl.

N3mepenune TeMIepaTypsl. IIepuunbIe npeoOpa3oBarenu
temneparypbl. TepMomeTpsl paciuupenus. TepMoMeTpbl, OCHOBaHHBIE
Ha pacIIMpEeHUU TBEPAbIX Tel. MaHOMETpUYECKHE TEPMOMETPHI.
ONEeKTpUYecKue  TepMOMETpbl.  TepMOMETpBl  CONPOTHBIIECHHS.
[Tupomerpuueckue [ToreHmomMeTpHI.
ABTOMAaTHYECKHUE JIEKTPUUYECKHUE TOTEHIUOMETPBI. ABTOMATUYECKHE
AJIEKTPOHHBIE MOCTOBBIE CXEMbl H3MEPEHHS TEPMOIIEKTPHUUECKUX

conpotusnenuii (TC) u T.1.

MUJIJINBOJIBTMETPHIL.

Mertoab! u IpuOOpHI
IUISL ©3MEPEHUSI
JIaBIICHUSI.

OHpeI[eJ'ICHI/IC IMOHATUA «OAaBJICHUEC», U COOTHOLICHHUE MCKAY CAWHUIIAMH

JaBJICHUSL. duznueckue MIPUHIATIBI paboThI IIEPBUYHBIX
npeoOpa3oBareneii naBineHus. Kinaccudukaimus mpubopoB Ui U3MEPEHUSI
JaBJICHUs 10 BULY m3Mepsiemoro nasieHus. Knaccudukanus mpubopoB mis
W3MEPEHUs JAABJICHHUSI IO NPUHLUIY JEHCTBUA. Y CTPOMCTBO, NPUHLUIL
JeHcTBUS M 00JIaCTh MPUMEHEHUS! IPUOOPOB C YIPYTUMH YyBCTBUTEIHHBIMU

3JICMCHTaMHU. TCH30pe3I/ICTOpHLIC HU3MCPUTCIIbHBIC npeo6pa30BaTeJ1H

MeTtoabl 1 TprOOpPbI
JUIS U3MEPEHUS YPOBHS.

CWIBI M  JaBleHus  (CUJIOU3MEPUTENH, TEH30JMHAMOMETPHI).
Hudmanomerpsl.

Knaccugukarus mpubopoB st U3MEPEHUST YPOBHS.

[TonnaBkoBble U OyiKOBble ypoBHeMmepbl. [mapocraTtuueckue
YPOBHEMEDBI. VYpTpa3ByKoBbIE YPOBHEMEDBI. Panapubie
(MHUKpOBOJIHOBBIE) YPOBHEMEDBHI. EmkocTHbIE YPOBHEMEDHI.
Curnanuzatopsl  ypoBHA. M3mepeHue ypoBHS paszzmena  (das.

ypOBHeMepLI CBhIITYYUX MAaTCpHUaAJIOB.

MeTtoab! 1 TprOOpPHI
JUISL U3MEPEHUs

Knaccudukanuss mpubopoB s u3mepenus: pacxona. duznueckue

OPUHLIMIIBI  pabOThl  MEPBUYHBIX  IpeoOpazoBaTesieldl  pacxoja.

ONeKTpOMarHuTHbIE (MarHUTHO — MHJYKIMOHHBIE), YIbTPa3BYKOBBIE,

KOPHOJHCOBEIC, BUXPECBBIC (BI/IXpeaKYCTI/I"IeCKI/Ie), TCIIJIOBBIC,

pacxoza. CKOpPOCTHBIE (TypOMHHBIE) pacxojoMephl. Pacxomomepsl NpUHIMIIA
IIOCTOSIHHOT'O U NIEPEMEHHOIO NIEpenaja AaBjaeHus. J[aTauku KOHTpOIIs

pacxoja (moroka). PacxogoMepsl M 103aTOpBI CHITyYUX BEIIECTB.
AHajoroBble (RJIEKTpUYECKHE), TTHEBMATHUECKUE U JTUCKPETHbHIE
perynaropbl. ABTOMAaTHYECKHE JJIEKTPOHHBIE MOCTOBBIE CXEMBI
Bropuunsie u3MepeHus: TepMmodsekTpuueckux conpotuBienuit (TC) u  T.4.
PETUCTPUPYIOILNE U Muxponpoueccopubsie IIM]J] perynatopsl. 3akoHbBl PETyJINPOBAHMUS.
peryimpyromnme IINJ] perymupoBanue. IIMM perynupoBanue. Perynupyromue
puOOpBHI. yerpoiicTBa. CTpyKTypa M KJIacCU(PHUKAIMS PETYTUPYIOIIUX YCTPOHCTB

(PY). JloxanbHble MHKpPONPOLECCOPHBIE pETYISATOpbl. (OCHOBHBIE

BO3MOXHOCTH IMO3UIIMOHHBIX IMTPOMBIINIJICHHBIX PETYIATOPOB.




HcnonuurensHbie
yCTpOMCTBA -
(McTIONTHUTEIbHBIE
MEXaHHU3MBI).
Perynupyroniue oprassl
(PO).

HcnomHuTenpbHBIE MEXaHH3MBI. 3H€KTpI/I‘-IeCKI/Ie HUCIIOJIHUTCIIBHBIC

MEXAaHHU3MBI. npeoOpa3oBaTesieM  YacTOTHI
Knaccudukanus snexkrpudeckux HWM: (1 snextpomarHuTHble, 2

AJIEKTPOJIBUTaTeIbHbIe). Yrpasistonme kiamnansl. PUM B cucremax

DNEKTPONpPUBOL  C

ABTOMATHKHU: JICKTPOMArdHuTHBIC PEJIC, DJICKTPOMArHuTHBIC ITYCKAaTEIIN

U KOHTakKTOpbl, TepKOHOBbIE pene u apyrue. Kiaccudukanus
ANEKTPUYECKUX pele MO NMpUHLUIY uX naenctBus. [IHeBmaTmueckue
UCIIOJIHUTENIbHbIE ~ MeXaHu3Mbl.  [lo3unumoneppl Ha  KiamaHax.
I'mpapaBauyeckue UCIOITHUTEIbHBIE MEXAHU3MBI.

Kouctpykiuu perynmupyroomux opraHoB. PO kmaccupumupyrorcs B
3aBUCUMOCTH OT PETryJUPyEeMOro MaTepUabHOTO (IHEPreTUYECKOro

MOTOKA) - Ha3HAYeHUE U KilacCu(UKanusi.

[Iporpammupyemsie
JIOTUYECKHE
koHTpoueps! I1JIK.

Ob6mee onucanue u knaccubpukauus [IJIK. TIJIK 3apyOGexHoro u
oredyectBeHHOro mpousBojacTBa. Kommonentsr [JIK. TlpomeccopHbie
monynau [IJIK. KoMMyHHKallMOHHBIE BO3MOXKHOCTH KOHTPOJUIEPOB.
Mertoanka Beibopa I[TJIK. Bei6op kiacca koHTposuiepa (MOHOOIOYHBIH,
moayabHbIH, PC- based, BcrpanBaemsiii). COOTBETCTBHE KOHTPOJLIEpa
Hanwuue cTaHmapTHBIX CHCTEM

MexayHapoIHBIM  CTaHAAPTaM.

IIPOrPaMMHUPOBAHUs W QJITOPUTMOB  HACTPOWKM  IIapamMeTPOB

KOHTpOJIIEpA.
nporpammupoBanus [IJIK. S3piku  mporpammupoBanus IIJIK 1o
cranaapty |IEC 61131-3. O6mue cenenus o SCADA — cucremax.

KpaTKaﬂ XapaKTCPUCTHUKA CTAaHAAPTHBIX A3BIKOB

AHanu3atopsl coCcTaBa u
CBOMCTB BEILIECTB.

["a3oananu3aTopsl. TepMOKOHIYKTOMETPUUYECKHE, TEPMOMArHUTHBIE,
OINITUKO-a0COPOIIMOHHBIE,
Xpomarorpadsi.

TCPMOXUMHUYCCKUC, IJICKTPOXHUMUYICCKHUC,

IJIaMCHHO-NOHHU3alIlMOHHBIC ra30aHajin3aTophl.

Biaromepst (TUrpomeTpsl). AHanu3aTopsl KUIKOCTH.

KoHnykTOmMeTpBL. N3mepeHre MYTHOCTH PpacTBOPOB.

Hedenomerpsl. [1noTHOMEpPBI XKUIKUX CPE.

pH-MeTpsI.

5.3. JlaGopaTopHBbIii 3aHATHS He MPeXYyCMOTPEHbI

Taoauma 5

n/n

HaumenoBanue pasjaeia
AMCHUIINHBI

HaumeHnoBaHue 1a00paTOpHBIX padoT

5.4. IllpakTnyecKkue (ceMUHAPCKHE) 3aHATUSA

Taoauna 6

n/n

AUCHHUIIJIMHbI

HaumenoBanue pa3jaeia

Coaepixanue pasgesa

Mopnyas 1




Teopust aBTOMaTHYECKOTO
ynpasnenus (TAY)

Onpenenenye opuruHaia Mo u300paxeHuro.
Pa3oMkHyTOE U 3aMKHYTOE yrpaBleHHE.

FOCY,I[apCTBCHHaH CHUCTEMa

PexomeHanuy 1o NpyMMEHEHUIO U METOJUKE ITOCTPOSHUS
¢byHKIMOHATBHBIX cXxeM 1o roct 21.404-85. IMpunuun
dbopMupoBaHHsIT W YCIOBHOE 00O3HAuUeHUE MpUOOpa.

2 npu6opoB (I'CII). [Tpunium
[Ipumepsbl cxem aBTOMAaTU3alKUK PA3IMYHBIX TapaMETPOB.
dhopmupoBanus npudopa.
H3ydeHue cnocoOOB COMPSKEHUSI aHAJIOTOBBIX CHUTHAJIOB
Ha 0a3e npeobpazosarenss HIIT-1.
N3mepurenbHble
npeoOpaszoBarenu
3 W3ydeHne aTuuKOB TOKA U HAIIPSKEHMUSL.
Pa3IMYHbIX (HU3HUECKUX
napaMeTpoB.
Moayas 2
VYrpaiieHue Ha OCHOBE TEMIIEPATYPHON 3aBUCUMOCTH.
1 Metozst 1 mpubope! A1 Hacrpoiika u kondurypuposanue IT1]] perymnsropa
H3MCPCHNA TCMIICPATYPBI. TPM210 ¢ 3MyASTOPOM IIEYH.
Hactpoiika u konpurypuposanue [TN]] - perynstopa TC4S.
5 BroputiHbie peructpupyomme | [Ipumep (BbICTpoil HACTPOIKH).
U peryaupyouie npuoopsl. | M3ydeHne  TEXHHYECKHMX  XAPAaKTEPUCTHK U OCHOB
KoH(puUrypupoBanus Taxomerpa oper TX01
VIcionHuTeNbHBIE yCTpOUCTBA -|  [IpuMepbl  pasnmuHbiX  coenuHeHuid.  MccnenoBanue
3 (MCTIOJTHUTETTEHBIE CUTHAJIOB. OJEKTPUUYECKUE LIETIH B PEJICHHON cxeme.
MEXaHU3MBI). Hactpoitka u  mporpammupoBaHue mpeoOpa3oBaTeis
Perynupytouue opranst (PO).| uactorsl [TUBI.
W3yueHne oCHOB MOCTpOEHHs cUcTeM cOopa MHpopManuu
Ha 0asze MpoOrpaMMHUPYEMOro JOIMYECKOro KOHTpOJUIepa ¢
TIporpaMMHEpyeMbIe MOJIyJIEM aHAJIOrOBOTO BBOAA/BhIBOAa Siemens S7-1200.
4 NTOTHYECKHE KOHTPOILIEPHI N3ydeHne  TEXHUYECKMX  XapaKTEpPUCTMK U  OCHOB
IPOrpaMMHUPOBAHHUS IIPOMBIIIJIEHHOTO JIOTUYECKOTO
ITJIK.
koHTpoJutepa S7-1200.
N3yuenue BHemHero untepgerica Ha npumepe crena [TJIK
-150.
6. CamocrosiTeJbHas padoTa CTYIEHTOB MO THCIHIJIHHE
6.1. TloaroroBka pedepara
CryneHTaM 1O CIMCKY JKypHaJla U3 TaOIMIbl 7 BBLAAIOTCSA MHIAMBUAYaIbHBIC 3a7aHus Ha pedepar.
Tab6auuna 7
Ne Tembl 11 pedepaToB
1 YcranoBka aTMoc(epHO-BaKyyMHOM MEPErOHKH HE(PTH.
2 BucOpekuHr-ycTaHOBKA C PEAaKIIMOHHON KaMepoii.




VYcraHOBKA 1ECTPYKTUBHOU MIEPETOHKU Ma3yTOB U I'yIPOHOB.

YcranoBkar UAPOOIYUCTKU AUCTUILIATA TU3CIIBHOT'O TOIIJIMBA.

VYcranoBka TUAPOOYUCTKHU KEPOCHHA C IPUMECHCHUEM BBICOKOTCMHepaTypHOﬁ CCllapaluu.

TexHonornueckas cxema yCTaHOBKHM TMIPOOYUCTKH BBICOKOKUIISAIINX Ta30MJICH.

YcraHoBka aeachaabTH3auu OCH3MHOM.

OTtaenenue pereHepaly pacTBOPUTENEH U3 PaCTBOPOB JienapaMHUPOBAHHOTO Maca.

©| O N| o O | W

Ycranopka NepuoaANYCCKOro Nporn3BOJACTBAa MbIJIBHBIX U YTIJICBOJOPOAHBIX CMA30K.

10 | butymHas ycTaHOBKa HEIIPEPBHIBHOTO JEHCTBUS KOJIOHHOTO TUIIA.
11 | burymHas ycTaHOBKa C peaKTOpPOM 3MEEBUKOBOI'O THIIA.
12 | YcraHOBKa IIEI0YHONW OYMCTKH YTIICBOIOPOIHBIX Ta30B.
13 | CxeMa mIe0YHOM OYHCTKH MACIISTHBIX TUCTUILISATOB.
14 | YcraHOBKa OYMCTKH YIIIEBOAOPOIHBIX Ta30B OT CEPOBOOPO/IA PACTBOPOM ITAHOIAMUHA.
15 | denapaduHuzaims ¢ KCIIOJb30BaHUEM KapOamMua.
6.2. TloaroroBka K J1a00paTopHbIM padoTam (J1a00paTOPHbIE He MPEAYyCMOTPEHbI)
Taoauna 8
Ne HaumeHoBaHue pa3aesia
HanmenoBanue 1a60paTopHbIX padoT
n/n AUCHUTLITHHBI
6.3. IloaroroBka K MpaKTHYeCKHMM padoTam
Taoauna 9
Ne HaumenoBanue pasjaesa
Coaepixanue pasgena
n/n AUCHUTLIMHBI
Mopnyas 1
O3HakOMJIEHHE C YCJIOBHEM 3aJlaHUsl U OIpeleleHHe
1 Teopus aBTOMaTn4eCKOro
OpUTHMHAJIA 10 H300paKEHHIO. PasomknyTOE M
ynpasienus (TAY)
3aMKHYTO€ YIpaBJIEHUE.
PekoMeHganuum 1O  NPUMEHEHUIO U METOJHUKE
nocTpoeHus PYHKIIMOHATBHBIX cXxeM 1o roct 21.404-85.
I'ocynapcTBenHas cucrtema
[Tpuniun ¢GopMHpOBaHUS U YCIOBHOE OOO3HAUYEHUE
2 npubopos (I'CIT). [Tpuniun
npubopa. Ilpumepsl cxeM aBTOMAaTHU3aIMKM PA3TUYHBIX
(dbopmupoBanust mpudopa.
napameTpoB. M3yueHne Teopun 1 Cioco00B COTPSIKEHUS
AQHAJIOTOBBIX CUTHAJIOB Ha 6a3e npeoOpazosarens HIIT-1.
N3mepurenbHbIe
Teopernueckoe 03HaKOMIIEHHE C IPUHIIUIIAMU PabOTHI
3 npeoOpa3oBaTeny pa3IndHbIX

JTATYNKOB TOKA W HAMPSHKCHUSI.
(bU3UYECKUX MapaMeTpoB.




Moayasb 2
N3yuenune TeopeTnueckoro Marepuania JarnuX HaBbIKU
MeTob! 1 HpGOpLI /U1 BBITIOJTHEHUS npaKTquucxoﬁ paboThI 10 ympaBieHus Ha
1 OCHOBE TEMIIEPATYPHOU 3aBUCUMOCTH.
WU3MEPEHUS TEMIIEPATYPHI.
O3HakomiIeHHE C pYKOBOACTBOM 3kcrutyatauuu [T1]]
peryisitopa TPM210 ¢ smynsitopom neym.
N3yueHne pyKoBOICTBA IKCIUTyaTallUU 10 HACTPOMKE U
5 Bropuunsie peructpupyomue koHpurypupoBanuto I[1IMJ][ - perynstopa TC4S.
U PETYJIUPYIOLIIe MPUOOPHIL. Oznakomyenue c¢ mnpumepoM (BeicTpoli HacTpoiikm).
TPM 500.
HcnonHuTenbHbIe yCTPOUCTBA -
6 (MCTIONHUTEbHBIE IIpumepsl pasnmuuHbIX coenuHeHud. MccnenoBanue
MeXaHu3MbI). Perynupyromime CUTHAJIOB. OJIEKTPUYECKUE 1ICTIU B PEIICUHON CXEME.
oprassl (PO).
N3ydyenne OCHOB  MOCTpOEGHHsSI CHUCTeM  cbopa
7 Iporpammupyemere uHpOpMaIU Ha 0aze IIPOrpaMMUPYEMOT0
JIOTHHCCKAC KOHTPOJLICPBI JIOTUYECKOr0 KOHTpOJUIEpa € MOJYJIEM aHaJOTOBOIO
THIK. BBOJA/BBIBOA Siemens S7-1200.
Y4eOHO — MeTOAMYeCKOe 0OecriedeHre CaMOCTOATeIbHOI padoThl
1. boponun, W. &. ABromaTu3anus TEXHOJOIMYECKUX IPOLIECCOB U  CUCTEMBI

aBTOMaTHuecKoro yrnpasieHus: yueouuk / U. ®@. boponun, C. A. Anapees. - 2-e 3., UCIIP, U JOII.
- MockBa: WspmatensctBo IOpaiit, 2018. - 356 c¢. - Pe-xum pocryma: www.biblio-
online.ru/book/20086D19-30F5-4863-857B-C8FD44207AFB.

2. ®énopoB A.d. CucteMbl yIpaBiIeHUs XMMUKO-TEXHOJIOTHYECKMMHU TpolieccaMu: ydeOHoe
nocobue / ®énopo A.D., Kyspmenko E.A. - Tomck: ToMCKkuil MOMTUTEXHUUECKUN YHUBEPCHUTET,
2015. -224 c. http://www.iprbookshop.ru/55207.html

3. Teopus ABTOMATHYECKOTO YIPABIICHHS TEXHOJIOTUIECKHUMHU 00HEKTaMHU (;TuHeliHbIC
cuctembl) [DnekTpoHHBIH pecypc]: yueb. mocodue / A.H. I'aBpunos, FO.I1. bapmeros, A.A.
XBOCTOB - Boponex: BI'YUT, 2016. -
http://www.studentlibrary.ru/book/ISBN9785000321768.html

4, [IpoexTnpoBanue aBTOMAaTU3UPOBAHHBIX CHCTEM YIIpaBIICHUS
TEXHOJIOTHYECKUMHU TIporieccamMmu [ DNeKTpOHHBINA pecypce]: yuebHoe mocooue / I'epacumor A.B. -
Kazann: W3 narenscTBO KHUTY, 2016. Pexum JIOCTyTA:
http://www.studentlibrary.ru/book/ISBN9785788219875.html

7. OueHoYHbIE cpeCTBA

7.1. Bonipochl K aTTecTAUMAM
Bonpocs! k nepBoii py0e:kHOH aTTecTAaNMU
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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%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.studentlibrary.ru/book/ISBN9785788219875.html

OcHOBHbIE TIOHATHUSA U OTIPEIETICHHUS.

Knaccudukanus ACP. Knaccudukanus 371€eMEHTOB aBTOMAaTUIECKUX CHCTEM.
OcHoBHbIe Mojieu. CTaTUYECKHUE XapaKTePUCTUKU. JIMHAMUYECKHUE XapaKTEPUCTHKH.
Juddepennmnansupie ypaBHenus. JIuneapuzanus. [Ipeoopa3oanus Jlamaca.
[lepenatounsie Gpynkuuu. Onpenenenue nepegaToyHon QyHKIUN.

[IpuMepsl TUTTOBBIX 3BEHBEB.

CoennHeHNs 3BEHbEB.

[Tepenarounsie pynknuu ACP.

© © N o g bk~ w0 D

YacroTHble xapakTepuctuku Jlorapudmuueckre 4acTOTHbIE XapaKTEPUCTUKH?

[EEN
©

YcroiuuBocts. Kputepuun ycroituuBoctu. KopueBoii kpurepuit. Kpurepuit Ctomosl.
Kpurepuii I'ypsuna. Kpurepuit Muxaiinosa. Kpurepuit HaikBucra.

11. 3aKOHBI peryinupoBaHus. THUIIBI pEryJIATOPOB.

12. locynapctBennas cuctema npubopoB (I'CII). Tounocts mpeobpazoBaHus

uHpopmanuu. OCHOBHBIE OIIPEJIEICHUS U IOHITHUS METPOJIOTHH. MeTo1bl U3MEpPEHUS.

13. Knaccudukanus KUIL. Buabl nmepBHYHBIX TpeoOpa3oBaTeiei.

14, [Tpunnun dopmupoBanus npudopa.

15. Omnpenenenue u KaaccUPpUKAIUs CUCTEM aBTOMAaTHUYECKOTO KOHTPOJISA.

16. [TpeobpazoBarenu. Hopmupyrommue npeodpazosarenu. DI u 1311, YCO (ALII u
LTAIT).

17. VYcrpoiicTBa, obecrieunBaroniye padoTy JaTYMKOB BO B3PHIBOONACHBIX TOMEIIEHUSX.
18. W3mepenue Temneparypsl. [lepsruunbie mpeoOpasoBarenu TeMnepaTypsl. TepMoMeTpsl

pacmupenus. TepMoMeTpbl, OCHOBaHHBIE HA PACIIMPEHUH TBEPBIX TEIL.
19. MaHoMeTpuUecKre TEPMOMETPBL.  DJIEKTPUYECKHE TEPMOMETPHL. TepMoMeTpbl

COIIPOTUBJICHU.

Oo0pa3zen ousera k 1-ii pyoe:xxHO# aTTecTallUN

TPO3HEHCKUHU F'OCYJAPCTBEHHbBIU HE®TAHON TEXHUYECKUH YHUBEPCUTET

BWIET Ne 1
JucnumnrHa CHCTeMBbl YIIPABJICHHA XUMHKO — TEXHOJOTHYECKUMH IIPOLIECCAMU

HUuctutyt HT cnenuansHoctb __HTC  cemectp 7

1. OcHoBHbl€ NIOHATHSA U onpeneneHus TY.
2. MaHoMeTpHUECKHE TEPMOMETPBI. DIEKTPUUECKUE TEPMOMETPBL. TepMOMETPEI

COIIPOTUBJICHUA
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3. H3006pa3uth npubOp 1151 H3MEPEHUS TEMIIEPATYPhl OCCIIKATBHBIN C TUCTAHITMOHHOMN

nepenade oKa3aHui, yCTaHOBICHHBIN 110 MECTY

YTBEPXAIO:
« » 2021r. [IpenonaBaTens
Bomnpocekl ko BTOpOii py0ekHoii aTTecTanumn
1. [Mupomerpuueckne  MWUIUBOALTMETPHL.  [loTeHnMOMeTphl.  ABTOMAaTHYECKHE

IIEKTPUYECKUE MOTEHIIMOMETPbl. ABTOMATUYECKUE DJIEKTPOHHBIE MOCTOBBIE CXEMbl U3MEPEHUS
TepModsiekTpuueckux conporuieHuit (TC).

2. W3mepenue nasnenus. IlepBuunsie npeobpa3zoBatenu nasieHus. Knaccudukanus
npuOOpoB JUIsI M3MEpEHUs IaBiieHHs. MaHOMETpbl ¢ TpyOuaroil mnpyxuHoi. MemOpaHHBIE
mMaHoMmeTpsl. Cunnb(oHHbIe MaHOMETPHI. [IpOMBITITIEHHBIH TaTYNK JaBICHHS.

3. W3mepenue pacxona. IlepBuunble mnpeoOpasoBarenu pacxoaa. Pacxomomepsl
IIEPEMEHHOT 0 Nepenaaa JaBicHus. PacxonomMepsl IOCTOSHHOTO Nepenaaa JaBIeHHUs.

4. Taxomerpuueckue (TypOMHHBIE) pacXOAOMEpHl.  YIIBTPa3BYKOBBIE PAaCXOJIOMEPHI.
DneKTpOMarHuTHbIE pacxooMepsl. Buxpeble pacxogomepsl. KopruonncoBbie pacxoaoMepsl.

5.  Usmepenue ypoBHs. [Ipubopsl 11t u3MepeHHs ypoBHs. MexaHW4eCKHi MOMIaBKOBBIN
ypoBHeMep. bylkoBbIl ypoBHEMeEp. [ napocratuueckuil ypoBHEMED. YIbTPa3ByKOBOW YpPOBHEMED.
Panapnsiil ypoBHEMED.

6.  YpoBHEMepHI IS CHITyYUX MaTepHaIIOB.

7. Tlpubopsl uig U3MEPEHUs COCTaBa U KauecTBa BEIECTB.

8.  JlaTumku JUis HEB3pBIBOONACHOW M B3pHIBOONACHOW 30HBL. bapbepnl Ge3omacHOCTH.
HHTemekTyalbHble JaTYUKU.

9. Knaccudukanus ANEKTPUYECKUX UM: (1 AJIEKTPOMATrHUTHEIE, 2
anekTponasurarensuble). lllarosele nBurarenu. J[BUrarenu mocTOSHHOIO TOKA. ACMHXPOHHBIE U
CHUHXPOHHBIE JIBUTATEIIN.

10. PUM B cucremax aBTOMATHKH: 3JIEKTPOMArHUTHBIE peEJe, AIEKTPOMArHUTHBIC
IIyCKaTeIN U KOHTAKTOPbI, TEPKOHOBBIE PEJIE U APYTHE.

11. Knaccugukanus HCTIONHUTEIBHBIX YCTPOMCTB.

12.  Perynupytomue opranbl. KOHCTPYKIMU PErylIUPYIOIIMX OPTaHOB HMCIOIHUTEIBHBIX
YCTPOMCTB.

13. Haznauenue BTOpuYHBIX IpUOOPOB. MUKPOIIPOLIECCOPHBIE BTOPUYHBIE TPUOOPHI.

MeTponoruueckue XapakTepUCTUKU U3MEPUTEIbHBIX TPUOOPOB U YCTPOUCTB.
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14. OcnoBubie  (ynkmuu  [IJIK.  Tlpunnumsl  moctpoeHus.  XapaKTEPHUCTHKA
IpoIeccopoB. XapakTepUCTHKA KaHAJIOB BBOJAA/BbIBOJAA. KOMMYHHKAIIMOHHBIE BO3MOXKHOCTH
KOHTPOJUIEPOB.

15.  Konrposmrepsl pupm Allen — Bradley, GE Fanuc, Siemens.

16. Kparkas xapakTepUCTHKa CTaHAAPTHBIX S3bIKOB iporpamMmMupoBanus [TJIK.

17. Oo6mue cBenenuss o SCADA — cucremax. OcHoBHbie ¢yHkimun SCADA —cucrem.
Apxutektypa noctpoeanss SCADA — cucrem. SCADA kak OTKpbITast CUCTEMA.

18. Macmrabupyemocts. DCS- cucrembl. CoctaB u ocobeHHoctn moctpoenuss DCS-

CHCTEM.

OO0pa3en 0uJieTa Ko 2- if py0e:kHOi aTTecTanuu

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHON TEXHUYECKHUH YHUBEPCUTET

BUJIET Ne 1
Juctumuimaa CHCTeMBbI YIIPABJIEHHS XHMHKO — TEXHOJIOTHYECKMMH IPOIIeCcCaMU
Nucturyr HI" cnenaibHocth _HTC  cemectp 7
1. [TupomeTpuueckre MUILTUBOIBTMETPHI. [loTeHITMOMETpBI. ABTOMAaTHYECKUE

AIIEKTPHUYECKHIE MTOTEHIIHOMETPBI. ABTOMATUYECKHE HIEKTPOHHBIE MOCTOBBIE CXEMbI H3MEPEHUS
TepModIiekTpuieckux conporusienuii (TC).

2. Macmrabupyemocts. DCS- cuctemsl. CoctaB u ocodeHHOCTH nocTpoeHust DCS-
CHCTEM.

3.  Wunpukanus u perucrparus temmepatypsl (TIR).

YTBEPXIAIO:

« » 2021r. IIpenonasarens

7.2. Jk3aMeHAIIMOHHbIE BONPOCHI
JK3aMeHALlMOHHbIE BONPOCHI MO AucHUIINHEe «CHCTeMBbl yIPaBJIeHUs1 XUMHUKO-
TeXHOJIOTH4eCKHMH MPOoLeccaMm»
OcHOBHBIE IOHATHUSA U onpeaeneHus TY.
Knaccugukanus ACP. Knaccuukaius 31eMeHTOB aBTOMAaTHYECKUX CUCTEM.
OcHoBHble Mogenu. CTaTUYECKUE XapaKTEPUCTUKU. J[MHAMUYECKUE XapaKTEPUCTUKH.

Huddepennmanbupie ypaBHeHus. Jinneapuzamus. [IpeodpazoBanus Jlamnaca.

ok w0 DD

[Tepenarounsie Gpynkiuu. OnpeaeneHue nepeaaTouHoi GyHKINUH.
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11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
217.

28

[IpuMepsl TUIIOBBIX 3BEHBEB.

CoenvHeHNs 3BEHBEB.

[Tepenarounsie pynkuun ACP.

YacrotHble XxapakTepuctuku Jlorapudmuueckre 4acTOTHbIE XapaKTEPUCTUKH.

. YcronuuBocth. Kputepun ycroruuBoctn. KopneBoit kputepuil. Kputepuii CTomosl.

Kpurepuii I'ypsuna. Kpurepuit Muxaiinosa. Kpurepuit HaikBucra.

[Tokazarenu kauectBa. Ilpsimpie moka3arenu kadectBa. KopHEBbIE IOKa3aTel KayecTBa.
YacToTHble OKa3arenu kauecTBa. CBsA3M MEXy NTOKa3aTeNIIMU Ka4eCTBa.
3aKOHBI peryaupoBaHusi. TUIbI peryasiTOpoB.

[l'ocynapcrBennas cuctema mpuoopoB (I'CIT). TouHocTh mpeoOpa3oBaHuss HHGOPMAIUH.
OcHOBHBIE OIPEAETICHUS U MTOHATUS METPOJIOTUU. METO/1bl U3MEPEHHUS.

Knaccudukanms KUII. Bunbl nepBuYHBIX IpeoOpa3zoBaTeicii.

[Tpunnun dopmupoBanus npudopa.

Onpenenenne U KIacCHPUKAIMSI CUCTEM aBTOMAaTHYECKOT'O KOHTPOJIS.

[IpeobpazoBarenn. Hopmupyromue npeodpazosarenu. D111 u 1311, YCO (ALIT u LIAIT).
YcerpoiicTBa, obecrieuynBaroiue padoTy JaTIYMKOB BO B3PHIBOOMACHBIX TTOMEIICHUSX.
N3smepenue temneparypol. IlepBuunbie mpeoOpazoBaTeny TeMmmepaTypbl. TepMOMETpHI
pacmupenus. TepMoMeTpbl, OCHOBaHHBIE HA PACIIMPEHUH TBEPIBIX TEIL.

MaHnomeTpuuecKre TEpMOMETPBL. DIIEKTPUUECKHE TEPMOMETPBL. TepMOMETPhI COPOTUBIICHHUS .

[TupomeTpruueckre MUITUBOJIBTMETPBI. [loTeHIMOMETpBl. ABTOMATHUECKUE AJIEKTPUUECKUE
MOTEHIMOMETPHl.  ABTOMAaTHYECKHE  DJIEKTPOHHBIE  MOCTOBBIE  CXEMbl  HU3MEPEHUS
TepmoaniekTpuyeckux conpotusienuii (TC).

N3mepenne nasnenus. [lepuunsie npeodpazoBaTenu aasnenus. Kiaccudukanus nmpubopos
JUTSL U3MEPEHUs JaBJieHus. MaHOMeTphl ¢ TpyOdaToi mpyxuHoid. MemOpaHHbIE MAHOMETPBHI.
CunbshonHble MaHOMETPBI. [[pOMBIIIUIEHHBIN JaTYUK TaBICHUS.

N3mepenue pacxona. [lepBuunbie mpeobpazoBarenu pacxoja. Pacxomomepsl mepeMeHHOTo
nepenajaa JasjieHus. PacxoqoMepbl NOCTOSHHOTO NIepenaaa T1aBJICHUs.

Taxomerpudeckue (TypOMHHBIE) PacXOJOMEPHI. YAbTpa3ByKOBBIE  PaCXOJOMEpHI.
DIeKTpOMarHuTHbIE pacxoioMepbl. Buxpesbie pacxoaoMepsl. KopronncoBbie pacxogoMepsl.
N3smepenne ypoBHs. [lpuboper ans wm3MepeHus ypoBHsA. MeXaHWMYECKUH IMOIIaBKOBBIN
ypoBHeMep. bByiikoBelid  ypoBHemep. ['mapocraTuyeckuil ypoBHeEMEp. YIbTpPa3BYKOBOW
ypoBHeMep. PanapHslil ypoBHEMED.

YpoBHEMEPHI TSI CHITYYUX MATEPUATIOB.
[Tpubops! 1715 U3MEPEHUs COCTaBa U KayecTBa BEIIECTB.

.JlaTauku s HEB3PHIBOOTIACHOM W B3PBIBOOMACHOW 30HBI. bapbepbl 0€30MacHOCTH.
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WuTennexryanbHble JaTYUKH.

29. Knaccudukanus snekrpuueckux MM: (1 smekTpoMarHUTHbBIE, 2 3JEKTPOJBUTATEIbHBIC).
[laroBele aBurarenu. JIBUraTenu IOCTOSIHHOTO TOKAa. ACHHXPOHHBIE W CHHXPOHHBIC
JBUTATEIH.

30. PMIM B cucteMax aBTOMAaTHKH: 3JEKTPOMArHUTHBIE pelie, AIEKTPOMArHUTHbIE MyCKaTeIu U
KOHTAKTOPBI, TEPKOHOBBIE peJie U IpyTHe.

31. Knaccudukanus HCTIOIHUTEIBHBIX YCTPOHCTB.

32. Perynmupytomue opranbl. KOHCTpYKIMH peryqupylolUX OPraHoOB  HCHOJHUTEIbHBIX
YCTPOMCTB.

33. Haznauenme BTOPUYHBIX NOPUOOPOB. MHUKPONPOLECCOPHbIE  BTOPUYHBIE  MPUOOPHI.
MeTtponoruueckue XapakTepUCTHKU H3MEPUTEIBHBIX TPUOOPOB U YCTPOUCTB.

34. OcuoBubie ¢Gynkuuun [UJIK. Ilpunnunsl moctpoeHus. XapakTepHCTHKAa IPOLIECCOPOB.
XapakTepucTuKa KaHaJloB BBOJ1a/BbIBO1a. KOMMYHHKAIIMOHHBIE BOBMOKHOCTH KOHTPOJLIEPOB.

35. Kontposmreps! pupm Allen — Bradley, GE Fanuc, Siemens.

36. Kparkas xapakTepuCTHKa CTAaHIAPTHBIX SA3bIKOB porpamMmupoBanws [1JIK.

37. Obmue cenenus 0 SCADA — cucremax. OcHoBuble pyHkiuu SCADA —cuctem. ApXUTEeKTypa
noctpoenuss SCADA — cuctem. SCADA kak OTKpbITast CHCTEMA.

38. Macmrabupyemoctb. DCS- cucremsr. CoctaB u ocodeHHocTH TTocTpoeHus DCS- cucrem.

Oo0pa3sen 3K3aMeHANMOHHOTI0 OnJIeTa

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHON TEXHUYECKHUH YHUBEPCHUTET

BUJIET Ne 1
Juctumimaa CuceTeMbl YIPABJIEHUS XMMHKO — TEXHOJI0TMYECKMMM IIpoleccaMu
HNuctutyr HI' cnenuansHocTh ~ HTC  cemectp 7
1. CoenvHeHNs1 3BEHBEB.
2. Wzmepenue pacxoxa. [lepsuunbie npeoOpazoBarenu pacxoja. Pacxogomepsl

NIEPEMEHHOT0 Nepenaaa JaBieHus. Pacxo1omMepsl IOCTOSHHOTO Nepenaaa JaBlIeHHUs.
3. Muauxanus, perucrpanus U peryJnpoBaHUe TEMIIEPATYPHI C TOMOLIBIO
nHeBMaTuueckoro perynaropa (TIRC mHesM.)

YTBEPX/AIO:

« » 2021r. 3aB. kadenpoii
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7.3. Tekyumuii KOHTPOJIb

Oo0pa3sen NpaKTUYECKOr0 3aaHUS

N3yuenue unrepdeiicon IJIK 150 OBEH RS-232,
Ethernet ns cBsi3M ¢ NepcoOHAJILHBIM KOMIIBIOTEPOM

Iens padoter: M3yuenne BaemHux narepdeiicor IIJIK 150 OBEH st BBoga-BeiBOIa

uHpOpMaLIUH.

1)
2)
3)

4)

5)
6)

[Tnan paboTer
[TpoiiTu HHCTPYKTaXK MO TEXHHUKE O0e30MacHOCTH y JabopaHTa WK MpernogaBaTens;
OTBeTUTH Ha BOIIPOCHI [10 TEOPUU PAOOTHI;
CoOpats cxemy uHTepdeiica RS-232 u mpoBepuTh NMPaBUIHLHOCTH COSTUHCHH B
MPUCYTCTBUH JTJAOOpaHTAa WUJIU MPENO/1aBaTeNs;
[TonaTe HanpspKEHUE HA CTEH U TPOBEPUTH pabOTOCTIOCOOHOCTD CBSI3U B CIIEAYIOIEM
HOpSIKE:
ycranoBuTh CoDeSys nHa [IK ¢ npuiioxxeHHoro aucka;
HacTpouTh cpeay Ha [IJIK 150 nannoit moaudukanuy;
CO3/aTh MPOCTYIO MPOTpamMMy i IPOBEPKU CBS3H;
HacTpouTh uHTEpderic RS-232 no npuBeaeHHOMY BBIIIE ONMCAHHIO;
3aIyCTUTh POrpaMMy U CIEAUTH 3a €€ BBIMOJIHEHUEM (CO3/1aHHas IporpaMma Oyzaer
pabotaTh, ecinu uHTEpQeiic KOPPEKTHO HACTPOECH;

[MoTopuTs Hactpoiiky [TJIK 150 anst BapuanTa cBsizu uepe3 Ethernet.

[Tocne okoHYaHMs PabOTHI CAETATH OTYET IO (hOpMe, NPEUI0KEHHON MTPENo1aBaTeIeM.
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OmnucaHue nokasarejien u KpUTCPUCB OLICHUBAHUSA KOMHCTGHI_[I/Iﬁ Ha pa3/IMYHbIX 3Talax ux (bOpMI/IPOBaHI/I}I, OIMHUCaHUC HIKAJIbl OLICHUBAaHUA.

Tao6auua 10.1

ILtanupyemble pe3yJbTaThl 0CBOCHHS] KOMIIETeHIINT

Kpurtepunu oueHnBaHus pe3yjibTaToB 00y4eHUs

HaumeHnoBaHnue

menee 41 6asiioB

(Hey10BJIETBOPHUTEJIBLHO)

41-60 6a10B

(YAOBJIETBOPUTEIBHO)

61-80 6ans10B
(xopouio)

81-100 6am10B
(OTJIMYHO)

OLIEHOYHOT0
cpencTBa

OIIK-4. CiocobeH obecnieurBaTh MPOBEICHUE TEXHOJIOTMIECKOTO TP

onecca, MCI0JIb30BaTh TCXHUYCCKUE CPEACTBA AJI1 KOHTPOJIA IIapaMETPOB
TCXHOJIOTHUYCCKOI'O IMpo1ecca npu U3SMCHCHUNU CBOICTB CbhIpbsA

- METOAAMM ONPECACICHUA ONITUMAJIBHBIX U palluUOHAJIbHBIX
TEXHOJIOT'MYECKUX PEIKUMOB pa6OTLI 060py,HOBaHI/I$I.

3namep:
- OCHOBHBIC TTOHATHSA TEOpHUH yHOpaBJICHUSA
CdhopmupoBanHEbIe,
TEXHOJIOTHIECKAMH TIPOIECCAMU; HO COepIKALIIE CdopmupoBaHHEIE
- COBpEMEHHBIE  TEXHHYECKHE cpeacTBa  cucteM | DparMeHTapHbIe 3HAHUS Hemnonubie 3HaHus ot nI:) HbIe CHUCTEMaTHYECKUe
yIpaBJICHUS, 3HAHUS
npoOeITbl 3HAHUS
- TUIIOBBIC CXEMBI YIIPABJICHUSI U aBTOMATH3alUU XUMHUKO-
TEXHOJIOTHYECKUX MPOIIECCOB.
Ymems:
- 000CHOBaHHO BBIOMPATH CPEJCTBA YIIPABIICHUS; YMeH#us moHbIe, JlaGoparopHast
- HaJlaXHBaTh, HACTPAMBATh M OCYIIECTBISITH MPOBEPK OITYCKAIOTCA CdopmupoBaHHEIE
’ P Y i POBEPKY YacTtuaHBIC yMEHUS Henoxnbie ymenus promy bopmup pabora
000pyI0BaHUS U IPOTPAMMHBIX CPEJICTB; HeOoJTbIIHe YMEHUS IIpaKkTHdecKas
— - QHANM3UPOBATH TEXHOJOTHYECKHU IpoIecC Kak OIIUOKH pabora
O0OBEKT yIpaBICHUS. Busers ¢
BOTIpOCAMU
Bnaoemw:
- CIIOCOOHOCTBHIO BBISBIAATH M YCTPaHSATh OTKIOHEHHS OT B
PEXUMOB PabOTHl TEXHOJIOTHYECKOTO OOOpYIOBaHUS U
CHCTEMATHYECKOM VYcneuHoe u

IapaMeTpOB TEXHOJOTHYECKOTO MpoIiecca.

YacTuuHOE BiIaJCHUE Hecucremarnueckoe NpUMEHEHUN CHUCTEMaTHYECKOe
- METOZaMH aHaju3a d3PPEKTUBHOCTH PabOTHl XUMHUECKUX

HaBBIKAMU MIPUMEHECHUE HABBIKOB HABBIKOB PUMEHEHUE
IIPOU3BOJICTB, oTpenieIeHus TEXHOJIOTUIECKUX
. JIOITyCKArOTCA HaBBIKOB
IoKasaresel mporecca
POOEITBI




Taoauua 10.2

HJIaHI/lpyeMI)Ie pe3yJbTaTbl 0CBOCHHUA KOMIIETCHIIUN

Kpurtepnu onieHnBaHus pe3y/ibTaTOB 00y4eHHS

HaumenoBaHmue

MeHee 41 0ay10B
(HeyA0BJIETBOPUTEIBLHO)

41-60 6ajL10B
(Y10BJIETBOPHUTEIHHO)

61-80 6a/1s10B
(xopomo)

81-100 6a/L10B
(OTJIMYHO)

OLIEHOYHOT0
cpencTBa

OIIK-6. CiocoOeH noHuMaTh NPUHIUIIBL Pa0OTHI COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUN U HCIIOIb30BATh UX JAJISl pELIeHUs 3a/1a4
npoeccrnoHalbHO 1eATEIbHOCTH

3uamo:

CdhopmupoBaHHbIE,
- COBpEMEHHBbIE TEXHMYECKHE CpEeACTBa  CHCTEM HO COIepIKaLLIIE CdopmupoBaHHEIE
YIPaBJICHUS; ®parMeHTapHbIe 3HAHUS Henonusie 3nanus ot HI; bl CHUCTEMAaTHYECKHE
- TEHACHLUWU M MEPCIEKTUBBl PAa3BUTHUS COBPEMEHHBIX 3HAHUSA

poOeTBl 3HAHUS
CHUCTEM YIIpPaBJICHHUS.
Ymems: TTa6
- AHAIM3UPOBATh  TEXHUYECKYIO JOKYMEHTALUIO, aboparopHtasi

YMeHus oJTHEIE, paboTa
moaoupath  00OpyIOBaHWE, TOTOBUTH  3asBKH  Ha

. JAOIMYCKAKOTCA C(I)OpMI/IpOBaHHLIC HpaKTI/I‘ICCKaﬂ
MpUOOPETEHUE U PEMOHT 000PYI0BaHHUS, YacTtuaHBIC yMEHUS Henonnele ymenus
HeOOJIbIIHe YMEHUS pa6oTa
- - BBISIBJIATh U YCTPAHSTh OTKJIOHEHHSI OT PEKHUMOB 6
OITMOKH bunersl ¢
paboThl TEXHOJIIOTUYECKOTO 000pYAOBaHUS M MAapaMeTpPOB
BOIIpOCaMH
TEXHOJIOTHYECKOT0 Mpoliecca. P
B

Bnaoems:

CHCTEMAaTHYE€CKOM YcnemHoe n
- HaBbIKAMU K OCBOGHHMIO M OJKCIUIyaTalMd BHOBb

YacTuvHoe BJIaJicHHE Hecucremaruueckoe MIPUMEHEHUH CHUCTEMAaTHYECKOE
BBOAUMOTO 000pYyJOBaHUS;
HaBBIKAMHU MIPUMEHEHHE HABBIKOB HaBBIKOB NIPUMEHEHHE
- HaBBIKAMM MNPaBUIbHO OLEHHUBATb BO3MOKHOCTH
JIOIYCKAIOTCSI HaBBIKOB
YIPAaBJIEHUS! XMMHKO-TEXHOJIOTMUYECKUMHU MTPOLIECCAMHU.
pooeBI
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8. OcobeHHOCTH peau3aluy TUCHUIIIHHBI IS HHBAJIM/IO0B U JIMI[ C OTPAHNYEeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

Jlist ocyIiecTBICHHST TPOIEAYP TEKYIIEro KOHTPOJS YCIEBAEMOCTH U MPOMEKYTOUHOU
aTTecTalMd OOYdYalomMXCs CO3lIaHbl (DOHIBI OINEHOYHBIX CPEICTB, aJalTHPOBAHHBIC IS
WHBAJIUIOB M JIMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0pPOBbSI U TIO3BOJISIFOIINE OICHUTH
JOCTIIKEHUE UMM 3alUIAaHMPOBAHHBIX B OCHOBHON 00pa30oBaTENIbHON Mporpamme pe3yiabTaToB
o0ydeHus ¥ ypoBeHb CHOPMUPOBAHHOCTH BCEX KOMIIETCHIIMIA, 3asSBICHHBIX B 00pa30BaTeIbHOU
nporpamme. Dopma  mpoBeAcHUsS ~ TEKyIIeW  aTrTeCTallud ISl CTYJICHTOB-WHBAJIHIOB
YCTAHABJIMBACTCSI C YYETOM HWHIWBHIYaJIbHBIX ICUXO(PHU3UUECKUX OCOOCHHOCTEH (YCTHO,
MUCbMEHHO Ha OyMare, MUCPMEHHO Ha KOMITbIOTEpe, B (OopMe TeCTUpOBaHHMS W T.I.). llpm
TECTUPOBAHUU ISl CIA0OBUASIINX CTYJACHTOB HCIOJIB3YIOTCS (DOHABI OICHOYHBIX CPEICTB C
YKpYIHEHHBIM 1prdToM. Ha 3K3aMeH npuriamaeTcsi COpOBOXKIAOIINN, KOTOPBIH 00ecrieunBaeT
TEXHUYECKOE  CONMPOBOXKICHHE  CTYACHTY. [Ipu  HEOoOXOAMMOCTH  CTYICHTY-UHBAIUIY
MIPEIOCTABIISICTCSl JOMOJIHUTEIIPHOE BPEMs ISl MOATOTOBKHM OTBETa Ha JK3aMeHe (WM 3adere).
OOyuJatonriecss ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbS W 0Oydaromuecss WHBAJIUIBI
00eCIeunBarOTCS MMEYaTHBIMA M AJICKTPOHHBIMH 00pa30BaTebHBIMU pecypcamu (IIPpOTpaMMBl,
yueOHbIe TIOCOOMSI JUIsl CaMOCTOSITENIbHOM paboThl W T.A.) B (opMax, aganTHUPOBAHHBIX K
OTPAHUYCHUSM UX 3JI0POBbS U BOCIIPUATHUS HHPOPMAITIH:

1) 1% MHBAJIUIOB M JIMII C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS 110 3PEHHIO:

- JJs cJelbIX: 3aJaHus 7S BBIOJHEHHS HAa CEMHUHApaX U MPAKTUYECKUX 3aHITHIX
opopMIsIFOTCS penbedHO-ToUueYHBbIM IpudTOM bpaiinsg uam B BUIE dIEKTPOHHOTO JAOKYMEHTA,
JOCTYITHOTO C TTOMOIIBI0 KOMITBIOTEPA CO CIECIHATU3UPOBAHHBIM IPOTPAMMHBIM 00ECIICUeHUEM
JUTSI CJICTIBIX, JTHOO 3aYUTBIBAOTCS ACCUCTCHTOM; ITUCHhbMCHHBIC 3a/IaHUS BBITIOJTHSIIOTCS Ha Oymare
penbedHO-TOUeuHbIM mIpudTOM bpaiinsg wWiM Ha KOMIBIOTEPE CO CIEeNHaTU3UPOBAHHBIM
MPOrPaMMHBIM OO€CTIeYeHUEM JIJISl CIICTIBIX MO0 HATUKTOBBIBAIOTCS ACCUCTEHTY; 00YyYarOIIHMCS
JUTSL BBITOJTHCHUS 3aJaHUS TMPU HEOOXOTUMOCTH MPEIOCTABISICTCS KOMILDICKT IMHUChMEHHBIX
MIPUHAJICKHOCTEH U OyMara Jijisi TUchMa pelbe(HO-TOYeUHBIM MpudTOM bpaiiis, koMIeoTep co
CHEIMAIM3UPOBAHHBIM IPOTPAMMHBIM 00€CTIEYCHUEM TSI CIIETIBIX;

- AJsl caa00BUASAIIUX: OOECIeunBaeTCs WHAMBHUIYAbHOE PAaBHOMEPHOE OCBEIICHHE HE
menee 300 rokc; 00yJaromuMcst JTs BRITTOJTHEHUS 3a/TaHHS TPHU HEOOXOTMMOCTH MPEA0CTABIISIETCS
YBEJIMYUBAIOIIEE YCTPOWCTBO; BOZMOXKHO TaK)Ke HCITOJIb30BAHHE COOCTBEHHBIX YBEITHMUHBAIOIINX
YCTPOMCTB; 3a1aHUS JUISI BHITIOHEHUS 3aJaHI i O(OPMIISIOTCS YBETUYSHHBIM IIPUPTOM;

2) Ui MHBAJIUOB U JIMII C OTPAaHUYECHHBIMU BO3MOXKHOCTSIMH 37I0POBBS MO CJIYXY:

- IS TIYXUuX M cJIa0ocjabIammx: 00ecrnednBaeTcss HaU4ue 3BYKOYCHIIMBAIOIICH

anmnapaTtypbl KOJUIEKTUBHOTO MOJIb30BAHUS, TIPU HEOOXOIMMOCTH 00yUYarOIIMMCSI IPEAOCTABIISIETCA



3BYKOYCHJIMBAIOIIAsl alllapaTtypa HHIUBUAYAJIBLHOTO TIIOJB30BaHUS; MPEIOCTABISIOTCS YCIYTH
CYpIONEPEBOIUMKA,;

- IS CJeNOrJIyXMX JOIMYyCKAaeTCs NPUCYTCTBUE AaCCHUCTCHTA, OKAa3bIBAIOIIETO YCIYTH
TU(IOCYpIOTIepeBOAUNKA (TOMUMO TPeOOBAHUM, BBIMOIHAEMBIX COOTBETCTBEHHO ISl CJICTIBIX U
TITyXuX);

3) s AUl ¢ TSOKEJIBIMH HAPYIICHUSMH pEYd, TIYXHX, CIa0OCIBIIIANIUNX JICKIUA U
CEeMHHAPBbI, TPOBOIUMBIC B YCTHON opMe, IPOBOISATCS B TUCBMEHHOM (hopme;

4) s WHBAIMAOB W JIMI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbS, MMEHIIHX
HapyUIIeHHUs ONOPHO-ABUTaTeJILHOTO annapara:

- JUTSL JIMIT C HAPYIICHUSIMU OTTOPHO-BUTATEILHOTO ariapara, HapylmIeHUSIMHU JBUTaTeIbHBIX
GYyHKINH BEpXHUX KOHEYHOCTEH MJIM OTCYTCTBHEM BEPXHHUX KOHEUHOCTEH: MUCHMEHHBIC 3aIaHHsI
BBIMOJIHSIOTCS. HA KOMIIBIOTEPE CO CICIHUATM3HUPOBAHHBIM IPOTPAMMHBIM OOECIICYCHUEM WIIH
HA/IMKTOBBIBAIOTCS ACCHUCTCHTY; BBINIOJHCHUE 3aJaHUN  (TECTOB, KOHTPOJBHBIX pPadoT),
MIPOBOJMMBIE B MUCBMEHHOW (hopMe, MPOBOJMATCSA B YCTHOW ¢opMe IyTeM ompoca, Oeceipl C

00yJarouuMcs.

9. VYuebGHo-MeTOoaAMYeCKOEe M MHPOPMALHMOHHOE O0ecTiedeHre TUCIUTLIHHBI

9.1. Jlurepatypa
1. ®énopoB A.®. Cuctemsl yrpaBiIeHUs] XUMHUKO-TEXHOJOTHYECKUMHU IpoLieccaMu: yueOHoe
nocobue / ®énopos A.D., Kyzpmenko E.A. — Tomck: ToMckuii monuTeXHUUECKUN YHUBEPCUTET,
2015. — 224 c. http://www.iprbookshop.ru/55207.html
2. Teopuss aBTOMaTMUYECKOTO YIpPaBJIEHUS TEXHOJIOTMYECKMMHU OOBEKTaMU (JIMHEHHbIE
cuctembl) [OnexkTpoHHBIH pecypc]: yueb. mocodbue / A.H. I'aBpunos, O.I1. Bapmeros, A.A.
XBoctoB - Boponex: BI'YUT, 2016. - http://www.studentlibrary.ru/book/ ISBN9785000321768.
html
3. I'aBpuiioB, A. H. CpenctBa M cHCTEMBI YIpaBJIEHUS TEXHOJOTHUECKHUMH IPOLIECCAMU
[DnexTponHbIit pecypc]: yueb. mocodue / A. H. T'aBpunos, 10. B. IlarakoB. - DnexTpoH, aaH. -
Cankr-IlerepOypr: Jlans, 2017. - 376 c. - Pexxum nocrymna: https://e.lanbook.com/book/91893.
4. Epmonenko A.Jl., Kamun O.H., Jlucuusia H.B., Makapos A.C., ®omun A.C., Xapazos B.T'.
ABTomMatu3zaius npoueccoB Hedrenepepadborku: yu. noc. / A Jl. Epmonenko, O.H. Kamun, H.B.
Jlucuipld 1 J1p.; o o0mI. pea. n-pa TexH. Hayk B.I'. Xapazosa. — CII6.: ITpodeccus, 2016. -304

c., cXeMm, TaoJ., uJl.
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https://www.elibrary.ru/author_items.asp?refid=720407126&fam=%D0%9F%D1%8F%D1%82%D0%B0%D0%BA%D0%BE%D0%B2&init=%D0%AE+%D0%92
https://e.lanbook.com/book/91893

5. WuTerpupoBaHHble CHCTEMBI YIPABICHUS TEXHOJIOTMYCCKHMMH IIpoIeccaMu. -3-¢ H31I.,
nepepad. wu  gom.-  CII6.: IMpodeccus,  2013. -656 ¢, wm, Tab., cx.
http://www.studentlibrary.ru/book/ISBN9785000321768.

9.2. MeToauuyecKkue YKa3zaHust Jisd Oﬁy‘lalOlIII/IXCﬂ nmo OCBOCHMIO JUCIHHUIIIMHBI

(Ilpusoxkenue).

10. MaTepHaJbHO-TeXHHYECKOE 00ecneyeHue TUCIIHIIINHBI

Jucuumumna obecriedeHa JaO0OpaTOPHBIMH — CTEHIAMH, KOMIIBIOTEPHBIMH  KJIACCAMH,
OCHAIIIEHHBIMHU MIPOEKTOPAMHU U HHTEPAKTUBHBIMH JJOCKAMHU.

JlaGopaTOopHbIE CTEH]IBI:

- Ctenp, Ha 6a3e nporpamMmmupyemMoro peryiustopa TPM — 210 B KOMIUIEKTE € SMYJISITOPOM
neyu, i1 00y4eHus MporpaMMUpPOBAHHUIO;

- Crenp Ha 6aze [TJIK OWEN — 154. becinatHoe nporpamMMHoe obecnieuenue CodeSys;

- Ctenn Ha 6a3e mukpokoHTposuiepa Tekon P — 06. meetcst Bo3amoxkHOCTh M3yuuTh Y CO u
IIPOTOKOJIBI CBS3H;

- MHOro(yHKIIMOHATIBHBINA CTEH/ MO BBINOJHEHHIO 10 20 pa3iuuHbIX J1a00paTOpHBIX padoT;
(ITO ne TpedyeTcs)

- TunoBoii komIIekT yueOHOro obopynoBanus "KOHTpoiIbHO-U3MEpUTENbHbIE TPUOOPHI U
aBTOMaTHKa'", MCIOJIHEHHE cTeHa0Boe KommbioTepHoe, KUIIMA B kommiekte ¢ OecruiaTHBIM
IPOrpaMMHBIM o0ecrnieueHneM Totally Integrated
Automation Portal (TIA Portal).

[TomerieHus 17151 caMOCTOSITEBHOM pabOTHI.

VYuyeOHast ayIUTOpUs U1l CAMOCTOSITENIbHON paboThl — 4-25, 4-29., ayniuTOpUM pacroyioKeHbl
r.I'po3nsi, [Ipocnekr Xycelina Hcaesa 100.

- Aymutopun 4-25, 4-29 SBIAIOTCS KOMIBIOTEPHBIMH KJIACCAMHU C JIOCTYIIOM K CETH

WHTEPHET, OCHAICHHBIMU JIMIEH3HOHHBIM MporpaMMHbIM obOecriedenuem MS Windows u MS

Office.
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CocTaBuTenb

Cr. npenogasarens kadeapsl « ATIIID

CornacosaHo

3aB. kadenpoit «XTHI»

3aB. kadenpoit «ATIII»

Hupexrop AYMP

/IlamaeB B.B/

/Maxmynosa JLIIIL./

/XaxkumoB 3.J1./

/Maromaesa M.A./
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Ilpunoscenue

MeToauuyecKkue YKa3zaHus Mo 0CBOCHUIO JUCHUIIJIMHBI «Cucremnl yYupasBJicHUsA
XUMHUKO-TEXHOJOIT'HYECKUMMU IIpoueccCaMmn»

1. MeToanuyecKue YKa3aHust QJd oﬁyqammnxca 0 INJIAHUPOBAHUIO U OpPraHu3anumn
BpEeMECHH, HCOﬁXOIII/IMOFO AJIA OCBOCHUA JUCHUIIIMHBI.

N3ydenne pekoMeHyeTcsi HauaTh ¢ O3HAKOMIICHUS ¢ paboueil MporpaMMoi TMCIUTUIUHEI,
€€ CTPYKTYpPO# U coJiep>KaHUEM pa3/iesioB (MOAYIIEei), POHIOM OLIEHOUHBIX CPEACTB, O3HAKOMHTHCS
C Y4eOHO-METOANYECKUM U WH(POPMAITMOHHBIM 00ECTICUCHUEM TUCIUTLIIIHEI.

Huctunnuaa «CHucTeMbl YNPaBJeHHUSI XHUMHMKO-TEXHOJOTMYECKUMH MpoLeccaMm
coctouT u3 11 cBs3aHHBIX MEXIy CO0OI pa3ienoB, 00ECHEeUMBAIOIIMX IOCIEI0BATEILHOE
U3YyYEHUE MaTepuaia.

O6yquI/Ie o AUCHHUIIIINHE «CHucTeMBI yYupaBJjieHUsI XUMHKO-T€XHOJOI'HYC€CKUMH
nmpoumeccaMm» OCYIIECCTBIACTCA B CJICAYIOIIUX (1)0pM8.XI

1. AynutopHble 3aHATHS (JIEKIUU U IPAKTUYECKUE 3aHATHS).

2. CamocrosarenpHass paboTa CTyaeHTa (IIOATOTOBKA K JICKIHUSAM, JIaDopaTOpPHO-
NPaKTUYECKUM 3aHITHSM, BOIIPOCaM, TecTaM, pedepataMm 1 HHBIM (popMaM MUCbMEHHBIX padoT, a
Tak)Ke MHAUBHIyallbHASL KOHCYIBTAIIMS C TIPETIOAaBaTeNEM).

3. HHrepakTuBHblEe (OPMBI TPOBEIEHHUS 3aHATUN (JIEKUUA-TUCKYCCHs, TPYIIOBOE
pelieHre MpobseM J1abopaTOpHO — TPAKTUYECKUX 33JaHUN B IUIAHE HACTPOEK U
KOH(UTYPUPOBAHUS CTCH/IOB U JIP. POPM).

VY4eOHbIif MaTepuan CTPYKTYpUpPOBaH M HW3Y4YEHHE AUCHMIUIMHBI MPOU3BOAUTCS B
TEMaTU4YeCKON MocnenoBaTeabHOCTH. KaxaoMmy gabopaTOpHOMY, NMPaKTHUYECKOMY 3aHITHIO U
CaMOCTOSITEIbHOMY M3YYEHHUIO MaTepuaa MpeAlecTBYeT JIEKIUs o JaHHOH Teme. OOydarouecs
CaMOCTOATENIBHO NPOBOAAT IIPEABAPUTEIBHYIO IIOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE U
TBOPYECKOE Y4aCTHE B 0OCYKICHUN TEOPETUUECKUX BOIIPOCOB, pa30ope MpoOIEMHBIX CUTYyalluil U
MIOUCKOB IMyTel UX pemieHus. MHorue mpobiembl, n3ydaeMble B Kypce, HOCAT JUCKYCCHOHHBIN
XapakTep, 4TO MPEIIoJaraéT MHTEPAKTHBHBIM XapaKTep MPOBEICHUS 3aHATHM Ha KOHKPETHBIX
puMepax.

OrnrcaHue MoCIeI0BaTeIbHOCTH ACHCTBUN 00YyJaroIerocs:

HpI/I HU3YUCHUHN KypcCa CJICAYCT BHUMATCIBHO CIYHIATh W KOHCICKTHPOBATb MaTCpHall,
h3JIaraeMbIil  Ha AYAUTOPHBIX 3aHATHAX. HJ’I?I €r0 IMOHHWMAaHHuA H Ka4C€CTBCHHOI'O YCBOCHUA
PCKOMCHAYCTCA CIICAYOIIas MmocCjIeA0BaATCIbHOCTD HCﬁCTBHﬁZ

1. Iocne oxkoHuUaHUs Y4eOHBIX 3aHATUN AJS 3aKpelyIeHWs MaTepuaya MpOCMOTPETh U
00yMaTh TEKCT JIEKIIMH, IPOCITYIIAaHHON CeroHs, pa3odparb paccMoTpeHHbIe mpumepsl (10 — 15

MUHYT).
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2. IIpu moaroToBKe K JIEKUUU CIAEAYIOUIET0 JHS MOBTOPUTH TEKCT MpPEIbIIylIel JeKINH,
MOJAYMaTh O TOM, Kakast MOXeT ObITh cieayromas Tema (10 - 15 munyT).

3. B Tedenne Hemenu BBIOpATh BpeMs IS pabOThI ¢ JUTEpaTypoil B OubanoTeke (1o
lyacy).

4. Ilpu OATOTOBKE K MPAKTHYECKOMY 3aHSTHIO TOBTOPUTH OCHOBHBIE MOHSATHS MO TEME,
U3y4UTh MpHUMEpHl. Pemas KOHKPETHYIO CHUTYalHio, - NpPEABAPUTENBHO TIOHATH, KaKOH
TEOPETUYECKHI MaTepHajl Hy>KHO UCIOIb30BaTh. HaMEeTUTh miiaH peueHus, monpodoBaTh Ha ero
OCHOBE pPemuTh 1 - 2 mpakTuyeckue cuTyanuu (J1ad. paboTsl).

2. Meroanuyeckue yKa3aHusi mo padore o0y4yawiuuxcs BO BpeMsi IpPOBeleHHS
JEeKINH.

HCKI_II/II/I JaroT O6y‘IaIOH_II/IMC$I CUCTCMATU3UPOBAHHLIC 3HAHUA II0 JUCHUIIJIMHEC,
KOHLICHTPUPYOT HUX BHUMAHUC HaA HauoOoJiee CIOKHBIX U BaXKHBIX BOIIpOCax. .HCKI_II/II/I 0OBIYHO
H3JIararoTCda B TPAAUIIMOHHOM UJIU B HpO6H€MHOM CTHIIC. I[J'IH CTYJACHTOB B OOJILIIINHCTBE CJIydacB
B HpO6JICMHOM CTHIIC. HpO6H€MHbII>'I CTUJIb IIO3BOJIACT CTUMYJIMPOBATH AKTUBHYIO ITO3HABATCIIbHYIO
JACATCIIBHOCTD O6yanOIHHXC$I N UX UHTCPCC K JUCHUILINHE, CI)OpMPIpOBaTI) TBOPYECKOC MBIIIJIICHHUC,
AKTUBU3HWPOBATH BHUMAHUC 06yqa}0m1/1xcsl IMyTEM IMOCTAHOBKHA HpO6JI€MHI)IX BOIIPOCOB, MOOIIPATH
AUCKYCCHIO.

Bo BpeMsl NEKUIMOHHBIX 3aHATHH PEKOMEHIYeTCsl BECTH KOHCHEKTHpPOBAHHE Yy4eOHOTro
MmarepHaia, oopamaTb BHUMaHue Ha (GOPMYIUPOBKU U KaTETOPHH, PACKPBIBAIOLINE CYyTh TOTO WM
MHOTO SIBJIEHUS, WJI IIPOLIECCOB, BBIBOJIbI U IPAKTHUECKUE PEKOMEHIAIUH.

KoHcnekr nexkiuu iydiie noapasaensTh Ha MyHKThI, COOJII0/1as KPaCHYIO CTPOKY. DTOMY
B Oonpmiol cremeHM OyayT CHocoOCTBOBAaTH BOMPOCHI TIJIaHA JIEKIMH, MPEATOKEHHBIE
npenogaBarensM. Crenyer oOpamaTh BHHMAaHHME Ha aKIIEHTBHI, BBIBOJBI, KOTOpBIE JeJaeT
Mperno/iaBarelib, 0OTMe4asi HanboJsee BaXKHbIE MOMEHTHI B JIEKIIMOHHOM MaTepHalie 3aMeYaHUsIMHU

«BAXKHO», «XOPOLIO 3alIOMHUTL» U T.II. Mo>kHO JenaTh 3TO U C IIOMOIIIBIO PA3HOLBCTHBIX
MapKEpPoOB W PYUCK, IOAUCPKHUBAA TCPMUHBI U OIIPCACIICHU.

Ienecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpallleHWH, abOpeBHaTyp H
cuMBOJIOB. OIHAKO TPH AajibHEIIeH padoTe ¢ KOHCIIEKTOM CHMBOJIBI TYYIIE 3aMEHUTH OOBIYHBIMH
CIIOBaMHU JyIsl OBICTPOTO 3PUTENBEHOTO BOCHPHUATHS TEKCTA.

PaGorasg Hajg KOHCHEKTOM JIEKIMM, HEOOXOAMMO HCMOJIb30BaTh HE TOJIBKO OCHOBHYIO
JUTEpPATypy, HO U Ty JUTEPATypy, KOTOPYIO IOMOJIHHUTEIBPHO PEKOMEHAOBAJ IPENOAABATEND.
VIMeHHO Takas cepbe3Has, KpONOoTIMBasg padoTa ¢ JEKIMOHHBIM MaTepHajioM MO3BOJUT INIyOOKO
OBJIAJIETh TEOPETUYECKUM MAaTEPUATIOM.

Temaruka JIeKIIUM JaeTcs B pa60qel71 nporpamMme JUCHUIIIINHBI.

3. MeToanuecKkue YKazaHusd Oﬁy'laIOI[II/IMCH mo IOAroTOBKE¢ K MNMPAKTHYECCKHM
3aAHATHUAM.
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Ha mnpakTtuyeckux 3aHSATHUSX TPUBETCTBYETCS AKTUBHOE Yy4yacTHE B OOCYXIECHUU
KOHKPETHBIX CHUTyalluii, CIOCOOHOCTh Ha OCHOBE NOJYYCHHBIX 3HAHMHM HAXOAWTh Haubolee
3¢ PEeKTUBHBIE pEIICHUS TOCTABICHHBIX MPOOJIEM, YMETh HAXOAMTh MOJE3HBINA JONOTHUTEIbHBIN
MaTepual 1o TeMaTUKe TabopaTOPHbBIX 3aHITHIA.

CryneHTy peKOMEHIYyeTCs CIeAyolas CXeMa NOArOTOBKH K 3aHATUIO:

1. O3HaKOMJIEHME C IUIAHOM NPAKTUYECKOTO 3aHSTHUSI, KOTOPbIA OTPa)KaeT CoJep)KaHue
IPEI0KEHHON TEMBI,

2. [IpopaboTaTh KOHCIIEKT JICKIUH;
3. IIpounTaTh OCHOBHYIO U JOMOJHUTEIBHYIO TUTEPATYPY.

B npornecce moAroToBKM K MPaKTHUECKUM 3aHATUSAM, HEOOXOAMMO 00paTuth ocoboe
BHUMAaHUE Ha CAMOCTOATEIbHOE M3Y4YEHHE PEKOMEHJOBaHHOW nurepaTypsl. IIpu Bcel mosHOTE
KOHCIIEKTUPOBAaHUs JICKUMM B HEH HEBO3MOXXKHO M3JIOKUTh BECh MaTepual H3-3a JIMMHUTA
ayIuTOpHBIX yacoB. [loaToMy camocrosiTenbHas pabora ¢ ydeOHMKaMH, Y4€OHBIMH IOCOOMSIMH,
Hay4HOM, CIPaBOYHOM JIMTEpaTypoil, MarepuajsamMu I[EpUOAUYECKUX H3AaHuil H MHTepHera
sBIsieTcs HambOosee YPPEKTUBHBIM METOIOM TONTYYEHHUS JONOJHHUTEIBHBIX 3HAHUH, MO3BOJISET
3HAQYUTEIIbHO AaKTUBU3UPOBATh TIPOLIECC OBIAJCHUS HH(POpMALMEH, CcrnocoOCcTByeT Oosee
IJ1yOOKOMY YCBOGHHUIO U3y4aeMOro MaTepuana, GOpMUpPYET Y CTYJCHTOB OTHOILIEHHE K KOHKPETHOMN
npobieme. Bce HOBbIE MOHATHS 110 U3y4aeMoil TeMe HEOOXOIUMO BBIYYUTh HAaU3yCTh U BHECTH B
rioccapuil, KOTOpBIN 11€1ec000pa3HO BECTH C CaMOI'0 Hauajia U3y4eHHs Kypca;

4. OTBETUTH Ha BOIIPOCHI IIJIaHA MPAKTUYECKOTO 3aHATHS;

5. BEIIIOJIHUTE JOMAIITHEE 3a/IaHue;

6. IIpopaboTaTh TeCTOBBIE 33JaHUS U 3a/1a4H;

7. Ilpu 3aTpynHeHusX cpopMyIHpoBaTh BOIIPOCHI K PENOAABATEIIIO.

Pesynprar Takoll pabOThl JOJDKEH NPOSIBUTHCA B CIIOCOOHOCTH CTYAEHTa CBOOOIHO
OTBETUTH Ha TEOPETHUYECKHUE BOMPOCHI, BHICTYNATh U y4aCTBOBAaTh B KOJUIEKTUBHOM OOCYKIECHUU
BOIPOCOB M3y4aeMOIl TE€MbI, MPABUIBHO BBINOJIHATH JJAOOPATOPHBIE M MPAKTHUECKUE 3aTaHUs U
UHBIE 33/1aHUs, KOTOPBIE TAIOTCS B (DOH/IE€ OLIEHOYHBIX CPEJCTB TUCIMITIIMHBI.

3. Meroguyeckue yka3aHusi 00y4alIMMCH 110 OPraHU3alMU CaMOCTOSITeIbHOMN
padoThI.

[enb opranuzaiiy caMoCTOSITENbHOM paboThI o AUCHUIUIMHE «CHCTeMbl YIIPaBJIeHHUs
XMMHKO-TEXHOJOTHYeCKHUMHU NMPOLeccaMm» - 3TO yriIyOJIeHHe U paclIMpeHne 3HaHuil B 00J1acTH
COBPEMEHHBIX CHCTEM YIpaBlieHHs; (OPMHpPOBAHUE HaBbIKA M HMHTEpPECa K CaMOCTOSATEIbHOM
MIO3HABATEJILHOM 1€ATENBHOCTH.

CamocrosarenbHass paboTa OOyYaroIUXCs SBIAETCS BaXKHEUIIMM BHUJIOM OCBOCHHS
COJIepKAHUS JUCLUIUIMHBL, MOJTOTOBKH K JJAOOPATOPHBIM M MPAKTHUUECKUM 3aHATHSIM U JPYTUM
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Bugam 3aganus. Ciofa >XK€ OTHOCSTCS M CaMOCTOSTENbHOE YINIYOJIEHHOE H3y4eHHEe TeM
mucuuruiHbel. CaMocTosTeNnbHas paboTa MpeaCTaBIseT COO0I MOCTOSIHHO IEHCTBYIONIYIO CUCTEMY,
OCHOBY 00pPa30BaTENLHOTO IMpPOIEcca U HOCUT MCCIEIOBATEIbCKAN XapaKTep, YTO MOCTYXHUT B
OyayiieM OCHOBAaHUEM JUIsl HAIMCAHHS BBITYCKHON KBAIM(UKAMOHHONW pabOTHI, MPAKTHYECKOTO
MPUMEHEHUS MMOTYyYEHHBIX 3HAaHUH.

Opranu3zaiys camMOCTOATENbHOM PadOThl OO0YYAIOMIMXCS OPHUEHTUPYETCS Ha aKTUBHbBIC
METO/Ibl OBJIAJICHUS 3HAHUSIMH, Pa3BUTHUE TBOPUECKUX CIIOCOOHOCTEW, Mepexoj] OT MOTOYHOrO K
WHAUBUAYAIN3UPOBAHHOMY O0YYEHHIO, C YI€TOM MOTPEOHOCTEH U BO3MOKHOCTEH TMYHOCTH.

[IpaBuibHas opraHu3alUsi CaMOCTOSATEIbHBIX YU€OHBIX 3aHSATHI, UX CHCTEMATHUYHOCTb,
1enecoo0pa3sHoe MIaHUPOBaHUE pabodyero BpEMEHH IO3BOJIET CTYJEHTaM pa3BUBATh YMEHUS U
HaBBIKH B YCBOSHHH ¥ CUCTEMATH3aIMK PHOOPETaeMbIX 3HAHUH, 00eCTieunBaTh BEICOKUI yPOBEHb
YCIIEBaEMOCTH B MEPHUO/1 00yUEHHUs, TOTYIUTh HABBIKHA MOBBIIIEHUS MPO(HECCHOHAIBHOTO YPOBHSI.

[loaroroBka K J1a0OpaTOpPHBIM 3aHATHSAM BKIIIOUAET, KPOME MPOPaOOTKM KOHCIEKTa U
Mpe3eHTAIMK JIEKIIUHU, TIOUCK JIUTEPATYphl (10 PEKOMEHIOBAHHBIM CIUCKAaM U CaMOCTOSITENIBHO),
MOJATOTOBKY 3aroTOBOK [UIsl BBICTYIJIEHMH MO BOMPOCAM, BBIHOCUMBIM [Isl OOCYXKIEHHS IO
KOHKpEeTHOU Teme. Takue 3aroTOBKM MOT'YT BKJIIOYATh LUTAThI, ()aKThl, COMIOCTABICHUE PA3TUYHBIX
MO3UIMi, cOOCTBeHHbIE MBICTH. Ecnu mpobiieMa 3aMHTEpecoBaja OO0ydyarolmlerocsi, OH MOXET
MOJATOTOBUTH pedepaT W BBHICTYIUTH C HUM Ha MPAKTHYECKOM 3aHATUU. [Ipy MOAroToBKE K
KOHTPOJILHOM paboTe OO0y4aromuiics TOJDKEH MOBTOPATH IMPOMACHHBIA MaTepHall B CTPOrOM
COOTBETCTBUM C Yy4e€OHOM NPOrpaMMOi, HCIONb3ysl KOHCIEKT JIEKIUH U JIUTepaTypy,
PEKOMEHIOBaHHYIO MpernoaaBareieM. [Ipu HeoOX0AMMOCTH MOKHO 00paTUTHCS 32 KOHCYIIbTAIlHen
¥ METOJMYECKON OMOIIBIO K MPENo/1aBaTeo.

CaMocTosiTenbHast paboTa peann3yercs:

— HETMOCPEACTBEHHO B MpOIECCEe ayJUTOPHBIX 3aHATUN - HA JIKIHIX, Ta00OpaTOPHBIX U
MPaKTUYECKUX 3aHATHUSAX;

— B KOHTaKTe ¢ MperoiaBaTeieM BHE paMOK PAaCIUCAHUSI - Ha KOHCYJIBTALUAX 110 Y4eOHBIM
BOIIPOCaM, B XOJI€ TBOPUYECKUX KOHTAKTOB, IPH JMKBUIALMH 33JOJKEHHOCTEH, IPU BHINOJIHEHUH
WHJIUBUIYAJIbHBIX 3aJJaHUN U T.JI.

— B Oubnuorteke, noma, Ha Kadeape MpU BHIMOJHEHUH OO0y4YalomUMCS YYEOHBIX U
MPAKTUYECKHX 3ajau.

Bunst CPC u kputepun o1ieHOK

(o 6amnbpHO-peiitunroBoi cucremMe [ THTY, CPC ouenuBaercs B 15 6amnoB)

1. Pedepat

2. Yuactue B MEpOIPUSIITUSIX

Tembl 1u1st camocTOsITENbHON padOTHI MpoNKcaHbl B pabouel mporpaMme AUCHUILIAHBL
D¢ GhEeKTUBHBIM CPEJCTBOM OCYIIECTBICHHUS OOYYAIOIIMMCSI CaMOCTOSATEIBHON paOOThI SBISACTCS
ANEKTPOHHAST MH(GOPMAIIMOHHO-00pa3oBaTelibHasl Cpe/la YHHUBEPCUTETA, KOTOpas oO0ecreynBaeT
JOCTYN K y4eOHBIM IJIaHaM, paboyuM IIporpaMMaM JUCHUIUIMH (MOyJel), MPaKkTUK, K U3JaHUsIM
AIIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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