[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
ONO: Muruaes My HHETEPCTBO HAYKHU U BBICILIEIO|OBPA3OBAHUS POCCUIMICKOM ®ENEPALIUN
flomxtocrs: Pextop o TEPAJIBHOE TOCYAAPCTBEHHOE BIOJKETHOE OBPA30BATEJIBHOE
eaTa ﬂOﬂﬂMfaHMﬂi 16.11.2025 09:44:13 YUPEKJIEHUE BBICIIETO OBPA3OBAHMSI

7 1A HE@TSITHOM TEXHUYECKUWII YHUBEPCUTET

236bcc35c296f‘f@6§§m§égﬁggq£ﬁ%7 [&5}% M.JL.MIJLTHOHIIMKOBA»

ASI’I’ZOMCZWZMS’CZMM}Z MEXHOJIO2UHUECKUX npoyueccos u I’lDOM3600CWl6

YTBEPX/JEH

Ha 3acelaHnuu Kadeapol
« 28 » 06 2022 r., mpoTokoia Ne 6

any}omnﬁ kadeapoit
/’ '/ 3.J1.XakumoB
<,’_/é/'7 s

ST

®OHJI OHEHOYHBIX CPEJICTB IO YYEFHOM JJUCITUILINHE

CucremMbl YupaBJd€HUdA XHMHUKO-TEXHOJIOTHIE€CKUMH IpoHeccaMu

HanpasieHnune noaroroBKu

18.03.01 Xumunueckass TEXHOIOTHUS

HanpasienHocts (mpoguJib)

«XUMHUYECKass TEXHOJIOTHUS OpPraHN4YCCKUX BCIICCTB»

«XuMHUYECKask TEXHOJIOT U MPUPOIHBIX SHEPTOHOCUTEIIEN U YTIIEPOIHBIX
MaTepHUaIOB

KBanudukanus

bakanaBp

P ‘ t/;; .'
CocraBuTenn ;}, ﬂ a0t B.B. Ilamnraes

I'posnsrit — 2022



ITACIIOPT

®OHJIA OHEHOYHBIX CPEJACTB IO YYEFHOM TUCIATIJINHE

Cucmembuit ynpaejienua XumMuKo-mexnojiocuiecCKumu npoyeccanu

Ne Kon
KonTposaupyembie TeMbl . HaumenoBanue
n/ KOHTPOJIMPYeMOoii
AUCHUTLTAHBI OLICHOYHOI0 CpelcTBa
n KOMINETEeHIHH
1 Teopusi aBTOMATHYECKOT0 OIIK-4 MpaxTieckas paGota
ynpasJjenus (TAY) OIIK-6 SK3aMeH
I'ocynapcrBennas cucrema
npudopos (I'CII).
OIIK-4
2 | lIpeo6pa3zoBartenu. [Ipunmmn OITK-6 [TpakTrueckas pabota
(¢popmupoBanus npudopa. JlaGoparopnas padota
IIpumepnI cxeM aBTOMATH3ALMH DK3aMeH
HN3mepurenbHbIe
OIlK-4
3 | mpeo6pa3oBaTejin pa3IMYHBIX [TpakTrueckas pabota
OIIK-6
¢usnyecknx mnapamMmeTpoB DK3aMeH
Metoabl 1 npudoOpsI 115 OIIK-4 lpaxraecas padora
4 JlaGoparopnas padota
U3MepeHus TeMIepaTypbl OIIK-6
DK3aMeH
5 MeToabl 1 IpubOPHI 115 OIIK-4
U3MepeHusl 1aBJICHUS OIIK-6 DK3aMeH
6 MeToabl 1 IpubOPHI 1JI5 OIIK-4
U3MepeHNsi YPOBHSA OI1K-6 DK3aMeH
7 MeToabl 1 IpubOPHI 115 OIIK-4
H3MepeHHsl pacxoaa OIIK-6 DK3aMeH
[TpakTrueckas paboTa
o | Bropoumusperveruponac st | 0S| aoparopuas pcor
peryJHpylom pHoop DK3aMeH
HcnonnuresbHbIe yeTpoiicTBa - OITK-4 Mpakrnueckas pabota
9 | (McmoJHUTEILHbIE MEXaHU3MBbI).
Perympyiomme opransi (PO) OIIK-6 Jlaboparopnas pabota
yupylotie op ) DK3aMeH
10 IIporpamMmMupyemble JT0ru4ecKue OIIK-4 [TpakTuueckas paboTa
koHTpoJLiepsl ITJVIK. OIIK-6 Jlaboparopnas pabota
DK3aMeH
AHaJIM32TOPBI COCTABA M CBONCTB OIIK-4
11 DK3aMeH
BeLIeCTB. OI1K-6
HNEPEYEHb OIIEHOYHBIX CPEJICTB
Ne | HaumeHoBanme Kparkas xapakTepucTuka IIpencraBiaenne
N/ | OUIEHOYHOro OLEHOYHOTO CPEICTBA OLEHOYHOT'0
cpeacTsa cpeacTBa
B onje
[TpakTuueckas CpencTBo mpoBepKH yMEHHUH 00ydaromerocs Kommekr
pabora MPUMEHSITH MOJTyYeHHBIE 3HAHMUSI 110 3apaHee 3aaHuil




1 OHpeI[eHeHHOﬁ MCTOAUKE JIA pCHICHUS 3a1a4 U JJIA BBITIOJIHCHU S
3aI[aHI/II71 M0 MOJYJIHO UJIN JUCHUIIJIMHE B LICJIOM IMPAaKTHYCCKUX
pabot

[IponykTt camocTosTeNbHOM PabOTHI CTYACHTA,
NPEACTABIISIOMNN COO0M KpaTKOe U3II0KEHUE B
MUCBMEHHOM BH/IE TIOTYYEHHBIX PE3yJIbTaTOB

2 Pedpepar TEOPETHUUECKOTO aHaJIH3a onpfzz[eneHHoﬁ HayYHOM Tewmsl pedeparoB
(y4eOHO-HCCIIeIOBATENBCKOM ) TEMBI, TJIE€ aBTOP
PACKpBIBACT CYTh HCCIACAYEMO# POOIEMBI, IPHBOIUT
PAa3JIMYHBIC TOYKU 3PCHUS, a TAKIKE COGCTBCHHBIC
B3TJIs11bI HA HEC.
3 DK3ameH Hrorosas hopma o11eHKH 3HAHUM Bompoce! k
SK3aMEHY

3ATAHUS JJ151 BBITOJIHEHU S TIPAKTUYECKUX PABOT
3apanne Nel. OnpezeneHue opuruHaia mo u300pakxeHuto Il 3aanHoi 610k — cxembl ACP
3ananue Ne2. Pa3oMKHYTOE M 3aMKHYTOE yIIPaBJICHHUE.
3ananue Ne3. Ha BbIjaHHOM CXeM€ TEXHOJOTHYECKOI0 MpoIlecca COTJIACHO 3aJaHUI0, TOCTPOUTh
CbYHKI_[I/IOHaJ'II)HyIO CXEMY aBTOMAaTU3alluu JJIA PA3JIMYHBIX MapaMETPOB.
3aganue Ned. 3yuenue crnoco60B cCONpsiKeHNs aHAJIOTOBBIX CUTHAJIOB Ha 6a3e npeoOpa3oBarens
HIIT-1
3apanue NeS. M3ydyeHne 1aTYNKOB TOKA M HAPSDKCHMUSL.
3ananune Ne6. YpaBieHue Ha OCHOBE TEMITEPATypPHON 3aBUCUMOCTH.

3apanue Ne7. Hacrpoiika u kondurypuposauue ITU]] perymstopa TPM210 ¢ aMyasTopoM ey,

3apanmne Ne8. Hacrpoiika u kondurypupoBanue [1IU]] - perynstopa TC4S. Ilpumep (beicTpoii
Hactpoiikn). M3yuenne nHactpoek TPM 500.
3aganue Ne9. M3yueHne TEXHUUYECKHX XapaKTEPUCTUK U OCHOB KOH(PUTYpHUPOBaHUS TaXOMETpa

oBeHn TXO1.

3apanme Nel0. DiexTpudeckue Lenu B peleiHoN cxeme.
3apanme Nell. Hacrpoiika 1 nporpammupoBanue npeodpasosatens yactorsl [TUB1.

3aganme Nel2. H3yueHue TEXHHYECKHUX XapaKTEPUCTUK U OCHOB IPOrpPaMMHPOBAHUS
MIPOMBIIIJIEHHOTO JIOTHYECKOTO KoHTpoJuiepa S7-1200.

3aganme Nel3. Usyuenwe unrepdeiicoB ITJIK 150 OBEH RS-232, Ethernet mns cBsizu c
MEPCOHAIBHBIM KOMITBIOTEPOM.

3aganme Nel4. U3yueHwe OCHOB TMOCTpoeHMs cucteM cOopa wuHpopmanuu Ha 0aze
IPOrpaMMHPYEMOTO JIOTHYECKOTO KOHTPOJIIEpa C MOJIyJIEM aHAJIOTOBOTO BBOJIA/BBIBOJIA Siemens

S7-1200.

Kpurtepun onieHKH 0TBETOB HA PAKTHYECKHE PadoThI:



- He 32a4YTEHO BBICTABJISIETCS CTYACHTY, €CIIM CTYIEHT He 00JIaaeT JOCTATOYHBIM YPOBHEM
TEOPETUYECKUX 3HAHUN (HE 3HACT METOIMKHU BBIOJHEHUS PAKTUYECKUX HABBIKOB, MOKa3aHUNA U
MPOTHBOIOKA3aHUH, BO3MOXKHBIX OCJOXHEHHWH, HOPMAaTHBBl W TPOY.) H/HIM HE MOXKET
CaMOCTOSITEIIGHO MPOJEMOHCTPHPOBATH MPAKTUYECKAE YMEHUS WM BBIMOJHSACT HX, JOITyCKas
rpyObIe OMMOKH.

- 32a4YTEHO BBICTABJSIETCS CTYICHTY, €CIHM CTYACHT 00JalaeT TEOPETUUSCKUMHU 3HAHUSIMHU
(3HaeT METOJMUKY BBITIOJTHEHUS MPAKTUYECKUX HABBIKOB, TOKa3aHUS W MPOTHBOIOKA3AHMS,
BO3MOJKHBIE OCJIO’KHEHUS, HOPMATUBBI U MPOY.), CAMOCTOSATENBHO JEMOHCTPHPYET BBHITIOJTHEHUE
MPAKTUYECKUX YMEHHUH, JOMycKas HEKOTOPhIE HETOYHOCTH (MaJOCyHIECTBEHHBIC OIIHUOKH),

KOTOPBIE CAMOCTOSITEIbHO OOHAPYKUBAET U OBICTPO UCTIPABIISET.

CAMOCTOSATEJIBHAS PABOTA CTYAEHTA IPEAYCMATPUBAET
MNOATOTOBKY PE®EPATA
Tembl pedepaTon
YcTranoBka aTMoc(hepHO-BaKyyMHOM MeperoHKu HeQTH.
BucOpekuHr-ycTaHOBKa ¢ peaKIIMOHHON KaMepOH.
YcraHoBKa AECTPYKTUBHOM NMEPETOHKN MAa3yTOB U T'YIPOHOB.
YcTaHOBKA THIPOOYUCTKH JUCTUIUISTA IU3EIIBHOTO TOIINBA.
YcTaHOBKa rHJIPOOYUCTKH KEPOCHHA C IPUMEHEHUEM BBICOKOTEMIIEPATYPHOU CEMapaluu.
TexHonornueckast cxeMa yCTAHOBKH FHAPOOYMCTKU BBICOKOKHUITAIIUX Ia30MIICH.
YcranoBka aeacganbTuzaiui OEH3UHOM.

OTtnenenue perenepaly pacTBOpUTENEH U3 pacTBOPOB JenapadhuHUPOBAHHOTO Macia.
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VYcranoBka MCPUOANYICCKOI'0 ITPON3BOACTBA MBIJIBHBIX U YIJICBOAOPOJHBIX CMAa30K.

-
©

EI/ITYMHaH YCTaHOBKa HEIIPEPLIBHOT'O ﬂeﬁCTBHH KOJIOHHOTI'O THIIA.

-
=

EI/ITYMHaH YCTaHOBKa C p€aKTOPOM 3MECBUKOBOT'O THUIIA.

-
o

YcTaHoBKa IIEIOYHOM OUYUCTKH YIJIEBOAOPOJAHBIX I'a30B.

-
w

CxeMa IIeI0YHON OYMCTKU MaCIISTHBIX JUCTHIIATOB.
14. YcraHoBKa OYHCTKH YHJIEBOAOPOJAHBIX T'a30B OT CEPOBOAOPOAA PACTBOPOM 3TAHOJIAMHUHA.

Z[eHapa(l)I/IHI/IBaI_H/IH C UCIIOJIb30BAHHEM Kap6aMI/II[a.

Kpurepun onenkn pedepara

«Otmmuno» (15 — 20 6ayioB) PaboTa BhIMoJIHEHA MOJHOCTHIO. HeT OmubOoK B IOTHUECKUX
paccyxaeHusx. Bo3MOXHO Hajauuue OJHOW HETOYHOCTHM WM OIMUCKU, HE SBISIOUIUXCS
CJIEJICTBUEM HE3HAHUS U HEMIOHUMaHUs yueOHoro Matepuana. CTyAeHT MoKa3all MOJIHbIH 00beM

3HaHHﬁ, yMCHI/Iﬁ B OCBOCHHUHU HpOfI,Z[CHHLIX TEM U IIPUMCHCHHUC UX HA IIPAKTUKC.



«Xopomo» (10 — 14 6amutoB) OcHOBHBIE TPeOOBaHMS K pedepary v ero 3alIUTe BHIIOTHEHBI,
HO TIpU O3TOM JIOMYLICHBI HEAOYETHL. B YacTHOCTH, MMEIOTCS HETOYHOCTH B H3JIOKCHUU
MaTepHualia; OTCYTCTBYET JIOTUYECKasi MOCIE0OBATEIILHOCTD B CY)KJICHHUSIX; HE BBLACPIKAH 00bEM
pedepara; UMeroTCs ynynieHus B 0(poOpMIICHHUH; Ha JOTIOJHUTEIBHBIC BOTIPOCHI TIPH 3aIIUTE JAHBI
HETIOJIHBIE OTBETHI.

«YnoBaerpopureabHo» (5 — 9 OamwioB) MMmeroTcs CyIIECTBEHHBIC OTCTYIUICHHS OT
TpeboBanuii K pedepupoBaHnio. B "gacTHOCTH, TeMa OCBelIEeHA JIMINb YaCTUYHO; JOMYIICHBI
(axTHUecKre OMMUOKH B COJEp)KaHNU pedepara WiK IPU OTBETE HA JOTIOTHUTEIBHBIE BOIIPOCHI;
BO BpEMS 3aIIUTHl OTCYTCTBYET BHIBO/I.

«HeynosiierBopurtenbHo» (1 — 4 6amioB) Tema pedepara He packpbITa, 0OHAPYKHUBACTCS

CYIIIECTBEHHOE HemoHnMaHue npoosiemsl. Pedpepar ne caan (0 6aioB).

KOHTpOJIbHO-I/I3MepI/ITeJ1bele MaTepualJdbl K ITMCHUIIJINHE
«Cucmemvt YRPaesieHUA XUMUKO-MEXHO102UUeCKUMu npoveccamu

Bomnpocsl k aTrecTanusim

Bonpocs k 1- ii py6e:kHol aTTecTalUN
OCHOBHBIE MTOHSATHSI U OTIPEICIICHUSI.
Kinaccudukarnus ACP. Kinaccudukanys 3716 MEHTOB aBTOMaTHICCKUX CHCTEM.
OcHouble Mojeni. CTaTHUECKHE XaPAKTEPUCTHKH. J[MHAMUYEeCKHE XapaKTePUCTUKH.
Huddepennmansasie ypaBHenus. Jlnneapuzarus. [IpeodpazoBanust Jlamaca.
[lepenaTounsie pynkunu. OnpeneneHne NepeaaToaHol GyHKINH.
[TpuMephI THITOBBIX 3BEHBEB.
CoenuHeHMs 3BEHBEB.

[lepenatounsie pynkunn ACP.
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YacrorHsle xapakrepuctuku JlorapudMuiyeckrne 4acTOTHBIE XapaKTePUCTUKA?

-
©

VYceroituuocts. Kputepuun ycroiiunoctu. Kopuepoit kputepuii. Kputepuit Crogonsl. Kputepuit
I'ypBuna. Kputepuiit Muxaiinosa. Kpurepuii HaiikBucra.

11.  3axomsl perynupoBanus. THITBI pEryisTOPOB.

12. TocynapctBennas cucrema npudopoB (I'CII). Tounocts mpeoOpazoBanusi HHGOPMAIUH.
OcHOBHBIE OIpeIeNIeHHs] U IOHATUS METPOJIOTUU. MeTo bl U3MEpPEHHSL.

13. Knaccudukanus KUII. Buasl nepBudHbIX npeoOpazoBaTeieil.

14. Tlpunauun ¢popmupoBaHus npudopa.

15. Ompenenenue u kiaaccupUKaIMs CUCTEM aBTOMAaTHUECKOTO KOHTPOJIS.

16. TIIpeo6GpazoBarenu. Hopmupytomiue npeodpazosarenu. ST u 1311, YCO (ALIT u LTAIT).
17. VYctpoiictBa, obecneunBaromie padoTy JaTYMKOB BO B3PHIBOOIIACHBIX MTOMEIIEHHSIX.

18. WM3mepenue temmeparypbl. [lepBuunble mpeoOpazoBaTesNd TeMmMIepaTypbl. TepMOMETpbI



pacuupenus. TepMoMeTpbl, OCHOBaHHBIE HA PACLIMPEHUH TBEPIBIX TEJ.
19. MaHoMeTpuyeckre  TEPMOMETPBI.  DIEKTPUYECKHE  TEPMOMETpbl.  TepMoMeTpbl
COIIPOTHUBIICHHSL.

Oopaszey ounema Kk 1-ii pydescnon ammecmayuu

T'PO3HEHCKHH IOCY/JAPCTBEHHBIH HE®TAHOH TEXHHYECKHH YHHUBEPCHTET

BUJIET Ne 1

I[I/ICIII/IHJ'II/IHa CucreMbl YIPABJIEHUSA XHMHKO — TEXHOJOTHYECKMMH MPOIECCAMU

WuctutyT HI cnenuanbHocth __HTC  cemectp 7

1. OcHoBHblIe IOHATHSA U onipeaeneHus TY.

2. MaHoMeTpuYeCcKre TEPMOMETPBI. DIEKTPUUECKHNE TEPMOMETPBI. TepMOMETPBI
COTIPOTHUBIICHUS

3. UM3oO6pa3uth npubop A1 U3MEpEeHUs: TeMIepaTyphl OECIIKaIbHbIN ¢ TUCTAaHIIMOHHOM

repeaade MoKa3aHui, yCTAaHOBIICHHBIN IO MECTY
YTBEPX/AIO:

« » 20 . [IpenonaBaTens

Bomnpocel ko 2-ii py0eskHOM aTTecTalMU

1. Ilupomerpuyeckue  MWUIUBOJBTMETpbl.  IloTeHuIMOMETpBHL.  ABTOMAaTHYECKHE
IEKTPUYECKUE MOTEHIUOMETPBL. ABTOMATUYECKUE HIIEKTPOHHBIE MOCTOBBIE CXEMBI U3MEPEHUS
TepMoaiekTpuaeckux conpotusieHuit (TC).

2. Wsmepenue namnenus. IlepBuunble mnpeoOpasoBartesnu naBieHus. Kiaccuduxanums
npubOpOB Al M3MEpPEeHMs JAaBleHHsA. MaHOMeTphl ¢ TpyOuaroi mnpyxuHoil. MemOpaHHbIe
MaHoMeTpbl. Cuiab(poHHbIE MaHOMETPBI. [IpOMBIIIICHHBIH JaTYMK 1aBICHHUS.

3. MUsmepenue pacxoma. IlepBuunble mnpeoOpazoBaTenu pacxonga. Pacxomomepbl
IIEPEMEHHOTO0 Ilepenaza aaBiieHus. PacXogoMephl IOCTOSHHOTO Nepenaaa JaBIeHuUs.

4. Taxomerpuueckue (TypOMHHBIE) PACXOJAOMEPBL.  YIBTPa3BYKOBBIE PACXOIOMEPHI.
DneKTpOMarHuTHBIE pacxogoMepsl. Buxpesbie pacxonomepsl. KopronancoBbie pacxoa0Mepsbl.

5. Usmepenue ypoHs. [IpuOops! 11 u3MepeHus ypoBHs. MexaHNuecKuil MOIIaBKOBbIH
ypoBHemep. byikoBwlli  ypoBHeMep. I'mapocratmueckuii  ypoBHEMEpP.  YIIbTPa3ByKOBOU
ypoBHemep. PanapHslil ypoBHEMED.

6. VYpoBHeMepHI ISl CHIITYYNX MAaTEPUANIOB.

7. HpI/I60pLI I UBMEPCHUA COCTaBa U Ka4€CTBA BCIICCTB.



8. JlaTumku JUIS HEB3pPHIBOOTIACHOW W B3PBIBOOIIACHOW 30HBI. baphepbl 0€30MacHOCTH.
WHTennexryanbHble JaTYUKHU.

9. Knaccuduxarnms ANEKTPUYECKUX UM: (1 AJIEKTPOMArHUTHBIE, 2
anektpoaBurarenbubie). lllarosbie qBurarenu. JBuraTenu nMocTOSHHOIO TOKAa. ACUHXPOHHbBIE U
CUHXPOHHBIE JIBUTATEIIH.

10. PUM B cucremMax aBTOMAaTHUKH: ODJIEKTPOMAarHUTHBIE peJie, 3JIEKTPOMArHUTHBIE
IycKaTeIu U KOHTAKTOPBI, TEPKOHOBBIE pElle U APYyTHUE.

11. Knaccudukamus UCIIOJHUTEIBHBIX YCTPOUCTB.

12. Perynupyromue opranbl. KOHCTPYKIIMH PETYIHPYIONUX OPTaHOB HCHOJHHUTEIBHBIX
YCTPOWCTB.

13. Ha3naueHwe BTOPHYHBIX MPHOOPOB. MHKpONPOLECCOPHBIE BTOPUYHBIE MPHOOPHI.
Mertponoruueckue XxapakTepUCTUKH U3MEPUTETIbHBIX TPUOOPOB U YCTPOUCTB.

14. Ocnosuble ¢pyukuu [JIK. [Tpunnunel noctpoeHus. XapakTeprucTUKa MPOLECCOPOB.
XapakTepucTHKa KaHaJIoB BBOJ1a/BbIBO1a. KOMMYHUKAIIMOHHBIE BO3MOXKHOCTH KOHTPOJUIEPOB.

15. KpaTkas xapakTepucTUKa CTaHJapTHBIX S3bIKOB porpammupoBanus [TJIK.

16. O6mue cBemenus o SCADA — cucremax. OcHoBuble pynknuun SCADA —cucrem.
Apxurektypa noctpoeanst SCADA — cucrem. SCADA kak OTKpbITasi CUCTEMA.

17. Macmrabupyemoctb. DCS- cucremsl. CoctaB m ocobeHHocTu moctpoeHuss DCS-
CHCTEM.

Oopazey dunema Ko 2- it pydexcnoii ammecmayuu

T'PO3HEHCKHH IOCY/IAPCTBEHHBIH HE®TAHOH TEXHHYECKHH YHHBEPCHTET

BUJIET Ne 1

HI/ICHI/IHHHHa CucreMbl VIIPABJEHHS XHMHKO — TEXHOJOTHYEeCKHMMM IPOIeCCaAaMH

HNuctutyr HI' cnenuanbHocts ~ HTC  cemectp 7

1. [Mupomerpryueckue MUIUTUBOJILTMETPBI. [IoTeHIIMOMETPBI. ABTOMATHUECKHUE
ANEKTPUYECKHE MTOTEHIIUOMETPHI. ABTOMATUYECKUE DTIEKTPOHHBIE MOCTOBBIE CXEMbI H3MEPEHUS
TepmoanekTpudeckux conpotusienuii (TC).

2. Macmrabupyemocts. DCS- cuctemsl. CoctaB u ocobeHHOCTH nocTpoeHus: DCS-
CUCTEM.

3. Wupwmkanus u perucrpamus temmepatypsl (TIR).

YTBEPXJIAIO:



«
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11.

12.
13.

14.
15.
16.
17.
18.
19.

20.

21.

JK3aMeHaAlOHHbIE BONPOCHI
JK3aMeHALMOHHbIE BONPOCHI N0 AUcHUILINHE «CHcTeMbl ypaBJieHUs XMMHKO-
TeXHOJIOTHYeCKHMH NPOLeccaMm»
OcHoBHble IOHATHSA U onpeaeneHus TY.
Knaccudukarnus ACP. Knaccudukanus 3J1eMEHTOB aBTOMAaTHICCKIX CUCTEM.
OcHoBHble MoJienu. CTaTHYecKUe XapakTepUCTUKU. JIMHaMUYeCKue XapaKTepUCTHKU.
Huddepenunanbasie ypaBHeHus. JInneapuszanus. [Ipeo6pasosanus Jlamnaca.
[Tepenarounsie pynkimu. Onpeenenne nepeaaTouyHoi GyHKIUH.
[Ipumepbl TUITOBBIX 3BEHBEB.
CoennHenns 3BEHLEB.
[lepenaTounsie pynkunu ACP.

YactoTHble XapakTepucTuku Jlorapumuueckre 4acTOTHbIE XapaKTePUCTUKH.

. YcronunBocts. Kpurepum ycroitunBoctn. KopueBoit kpurepuii. Kpurepuii Cromossl.

Kpurepuii I'ypsuna. Kpurepuit Muxaitnosa. Kpurepuit HalikBucra.

[Tokazarenu kauectBa. [Ipsmble moka3arenu kadectBa. KopHeBble moOKaszaTrenw KadecTBa.
YactoTHble oKa3aTenu kayecTBa. CBA3M MEXAY MOKa3aTeIsIMHU KauecTBa.

3aKOHBI peryaupoBaHusl. THUIIbI PEryIsITOPOB.
lNocynapcrBennas cuctema mnpubopoB (I'CIT). TouHocTs mpeoOpa3zoBaHus HH(POPMAIIUH.
OcHoOBHBIE ONIpeAETICHHS U MOHATUS METPOJIOTUH. MeToAbI U3MEPEHHUS.

Knaccudukanus KNI, Buabl nepBu4HBIX mpeoOpa3oBaTeci.

[Tpunnun GopmupoBanus npubdopa.
Omnpenenenue u kaaccuGUKaIMs CUCTEM aBTOMaTUYECKOTO KOHTPOJIS.

[Ipeo6pazoBarenu. Hopmupyromue npeodpazosatenu. 11T u T1311, YCO (ALIT u LIAIT).
YcTpoiicTBa, obecnieunBaroiue padoTy JaTYUKOB BO B3PbIBOOMACHBIX MTOMEIICHUSX.
N3mepenue temmepatypsl. [lepBuunble mpeoOpazoBaTend TeMIleparypbl. TepMoOMeTpbl
pacmupenus. TepMoMeTpbl, OCHOBaHHbBIE Ha PACIIUPEHUH TBEPABIX TEI.
MaHomeTpudeckiue  TEPMOMETPHI. DJEKTPUYECKUE  TEPMOMETPBHI. TepmomeTpbl
COTIPOTHUBIICHUSI.

[MupomeTrpuueckre MIILTUBOILTMETPEI. [loTeHIIMOMETpbI. ABTOMaTHYECKHE DIIEKTPUIECKHE
MOTEHIIMOMETPbI.  ABTOMAaTHYECKHE  OJJCKTPOHHBIE  MOCTOBBIE  CXEMBI  H3MEPEHHUS

TepModJieKTpuueckux conportusienuit (TC).
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. N3mepenue nasnenus. [lepsuunsie npeoOpazoBatenu aasienus. Kimaccudukanus npubopos
JUISL U3MEPEHUS aBJIeHusl. MaHOMETpBI ¢ TpyOUaToil MpyXuHOi. MeMOpaHHbIE MAHOMETPBI.
CunbdonHble MaHOMETPBI. [IpOMBINIUIEHHBIN 1aTYUK JaBICHHUS.

N3mepenue pacxona. IlepBuunbie npeobpa3oBaTenu pacxona. Pacxonomepsl nepeMeHHOro
repenaja JaBJIeHHs. PacxonoMephl IOCTOSIHHOTO Iepenaja JaBJICHMS.

Taxomerpuueckue (TypOMHHBIE) PaCXOIOMEPHI. VYabTpa3sByKOBBIE  PACXOJOMEPHI.
DneKTpOMarHuTHbIE pacxoaoMepbl. Buxpessie pacxonomepsl. KopruonncoBbie pacxo10Mepsl.
N3mepenue ypous. [Ipubopsl st u3MepeHusi ypoBHs. MeXaHMYECKUH TMOTUIaBKOBBIM
ypoBHeMmep. bylikoBblld ypoBHemep. ['mapocraTuyeckuii ypoBHEMEpP. YIbTpPa3BYKOBOM
ypoBHemep. PanapHslil ypoBHEMED.

YpoBHEMEpBI JUIS CBIITYYUX MAaTEPHAIIOB.

[Ipubopsl A U3MEpEeHHsI COCTaBa U KauecTBa BEIIECTB.

JlaTuuky 71 HEB3PHIBOOMIACHOW M B3PHIBOOMACHOM 30HBI. baphepsl 0e30macHOCTH.
NHTennexTyalbHble JaTYUKH.

Knaccudukanus snextpuueckux WM: (1 snekTpomMarHuTHbIEe, 2 3J€KTPOABUTATEIbHBIE).
[[TaroBpie nBurarenu. JIBuUrareau NOCTOSHHOTO TOKa. ACHHXPOHHBIE M CHHXPOHHBIE
JBUTATEIH.

PHM B cucremax aBTOMAaTHKH: 3JIEKTPOMAarHUTHBIE PeJie, HIEKTPOMATrHUTHBIE ITyCKAaTeIn U

KOHTaKTOPbI, FEPKOHOBBIE pelie U IpyrHe.

Knaccudukanus nCIOTHUTENBHBIX YCTPOUCTB.

Perynupyromue opranel. KOHCTpyKIMM peryqupyrolMxX OpPraHOB HCIIOJHUTEIbHBIX
YCTPOMCTB.

Hasznauenue BTOpHUYHBIX HpuUOOpPOB. MHUKpONpOLIECCOPHBIE BTOPUYHBIE  MPHOOPHI.

MeTpostorndeckue XapakTepICTUKN H3MEPUTEIBHBIX TPHOOPOB U YCTPONCTB.

OcnoBuble Qynkiuu IUUIK. IlpuHuunel mnoctpoeHus. XapaKTepUCTHUKA IPOLIECCOPOB.
XapakTepuCTHKa  KaHaJOB  BBOJA/BbIBOJA.  KOMMYHHKallMOHHBIE  BO3MOKHOCTH
KOHTPOJIJIEPOB.

Kparkas xapakTepucTHKa CTaHAAPTHBIX SA3bIKOB NporpammupoBanus [1JIK.

Oo6mue cenenuss o SCADA — cucremax. OcHoBHble ¢yHKimn SCADA —cucrem.
Apxurekrypa noctpoeauss SCADA — cucrem. SCADA kak oTKpbITast cUCTEMA.

. Macmrabupyemocts. DCS- cuctemsl. CoctaB u ocobeHHocTH noctpoerust DCS- cucrem.

Oobpaszey rK3amenayuonHo20 dunema

T'POBHEHCKHH I'OCYJAPCTBEHHBIH HE®TAHOH TEXHHYECKHH YHHBEPCUTET




BUMJIET Ne 1

I[I/ICI_[I/IHJII/IHB. CucreMbl YIPABJEHUSA XHMHKO — TEXHOJOTHYECKHMMH MPOIeCCAMU

WuctutyT HT cnenuansHocth ~_HTC  cemectp 7
1. CoennHeHUs 3BEHBEB.
2. Nzmepenune pacxona. [lepsuunsie mpeoOpa3oBaTenu pacxoaa. Pacxomomepsl

IIEPEMEHHOT0 TIepenaa JaBiacHus. Pacxo1oMepsl IOCTOSHHOTO Nepenaaa JaBICHHUs.
3. WHaukanus, peructpanus U peryjnpoBaHie TEMIEPATYPhI C TOMOIIBIO

naeBmaTtudeckoro peryisaropa (TIRC naeswm.)
YTBEPXAIO:

« » 20 T 3aB. kadeapou

Kpurtepun ouneHkH 3HAHUI IPH IpUEeMe IK3aMeHa

Kputeprnn onieHKkH 3HaAHWN JOJDKHBI YCTAHABJIMBATHCS B COOTBETCTBUU C TPEOOBAaHUSIMH K
po(heCCHOHATIBHONW MOJArOTOBKE, UCXOMA U3 JNEMCTBYIOIIMX YYEOHBIX IUIAHOB M IPOrpaMmM, C
yu€TOM XapakTepa KOHKPETHOW TUCLMIUIMHBL, a TaKkkKe OyAylled MpakTU4eCKOM AeATeNbHOCTU
BBIMYCKHMKA. B KauecTBe NCXOIHBIX PEKOMEHYETCs 00LI1e KPUTEPHH OLIEHOK:

«Ot1amyno» (15 — 20 Ga/mioB) - CTYIEHT BJIaJCET 3HAHUSIMHU MPEJAMETa B TIOJTHOM 00BEME
yu4eOHON MpOrpaMMsbl, JAOCTATOYHO TNTyOOKO OCMBICIMBAET JUCLUIUIMHY; CaMOCTOSATENIBHO, B
JIOTMYECKOM IMOCIe0BaTeNbHOCTH M MCYEpIBIBAIOIIE OTBEYaeT Ha BCE BOIPOCH Ouiiera,
NOJYEpPKUBAI IPU H3TOM CaMO€ CYLIECTBEHHOE, YMEET aHalIu3UpoBaTh, CpPaBHUBATb,
KJaccu(puIupoBaTh, 00001aTh, KOHKPETHU3HUPOBATh U CUCTEMAaTU3MPOBATh U3YUYEHHBIN MaTepual,
BBIJICJIATh B HEM TIJIaBHOE: YCTAHABJIMBATH NPUUYMHHO-CIIEJCTBEHHBIE CBSI3H; 4EeTKO (hopMupyer
OTBEThl, CBOOOJHO 4YMTaeT pe3yJabTaTbl AaHAJIM30B M JPYTUX HCCIEAOBAaHUN M pelaeT
CUTYaLlMOHHbIE 3a/1a4M MOBBIIIEHHON CJI0KHOCTH; XOPOLIO 3HAKOM C OCHOBHOM JHMTEpaTypoi U
METOJaMH MCCIIeI0BaHUs B 00beMe, He00X0IMMOM JIJIsl TPAKTUYECKON EATEIIbHOCTH; YBSI3bIBAET
TEOPETHUYECKHE aCTEKThl MpeAMeTa C MPAaKTUYECKUMU 3aJauyaMH BIIaJieeT 3HAHUSMHU OCHOBHBIX
MPUHLUIIOB HH)XEHEPHOU I'€0JI0THH.

«Xopomo» (10 — 14 GaioB) - CTYICHT BiIaACeT 3HAHUSAMH JUCIMIUINHBI TOYTH B MTOJTHOM
o0beMe mporpaMmbl (MMEOTCS TpoOenbl 3HAHUM TOJIBKO B HEKOTOPBIX, OCOOCHHO CIIOKHBIX
paszenax); CaMOCTOSITEIbHO U OTYACTH MPHU HABOIIIUX BOMPOCAX /AT MOJHOLIEHHBIE OTBETHI Ha
BONPOCHI OMJIETa; HE BCEr/a BbLAEISIET HauboJiee CYIIECTBEHHOE, HEe JOIYCKAaeT BMECTE C TeM

CCPBLC3HLBIX OIIMOOK B OTBCTAaX; YMCCT PCIIATh JICTKUC U cpenHeﬁ TSAKCECTU CUTYAaIMOHHBIC 3a1a4U;



yMeeT TpaKToBaTh JaOOpaTOpHBIE W HMHCTPYMCHTAIbHBIC UCCIEIOBaHHUS B 00BEME,
MIPEBBIMIAIONIEM 00s3aTEIbHBIIT MHHIMYM.

«Y10BJIeTBOPUTEIbHOY» (5 — 9 6a/UIOB) - CTYACHT BJIaJIC€T OCHOBHBIM 00BEMOM 3HAHUH T10
JTUCIUILINHE; TPOSBIISICT 3aTPYJAHEHUS] B CAMOCTOSITEJILHBIX OTBETAaX, ONEPUPYET HETOUHBIMHU
(hopMyITMPOBKaMU; B IPOIIECCE OTBETOB JOMYCKAOTCS OMIMOKH IO CYIIECTBY BONPOCOB. CTyACHT
CIIOCOOCH pemaTh JIMITb HanOOoJIee JISTKUE 33aJ]au, BJIAJICCT TOJbKO 00S3aTCIIbBHBIM MUHUMYMOM
METOJI0B UCCIIEIOBAHU.

«HeynosierBoputeabHo» (1 — 4 GayuioB) - CTYICHT HE OCBOMJI 0053aTEIBHOTO MUHUMYMa
3HaHUW TMpeaMeTa, He CMOCOOEH OTBETUTh Ha BOIMPOCHl OWMJIeTa JaKe TPHU JOTOJTHUTEIHHBIX

HaBOJAIIMUX BOIIPOCAX 5K3aMCHATOpPA.

Ilpunoscenue 1
KOMILJIEKT 3AJTAHUM 1151 BBINOJTHEHUS TIPAKTUYECKUX PABOT

3apanune Nel. OnpenesieHue OpUrHHAJIA MO0 H300PaKEHH IO IJI51 3aIaHHOM OJI0K — CXeMBbI
ACP

ens manHOM pabOTHI:

1. CocTaBuTh YpaBHEHHUE MTEPEAATOYHON (YHKITUHU IS PA3JIMYHBIX COSAMHEHUN OJIOK —
cxem ACP;

2. BoimosHuTE nepexos; oT 300pakeHns K OpUTHHAITY C MCIIOJIb30BAHUEM METO1a
(ITpeoOpazoBanms Jlarmaca)

3. [Monyunts Wiawk(p) oHOKOHTYpHOTO ACP;

4 BpIuncinTh KOpHU XapaKTepUCTUYECKOTO ypaBHEHUs 3aMKHyTOM ACP;

5. [TocTpouTh nepexoAHbIN Mpoliece MO KaHally PeryJIupoBaHUsL.

6 BriBobI o paborTe.

3aganue Ne 2. Pa3oMKHYTOE M 3aMKHYTO€ yIIPaBJIeHHE

Lenv pabomui.

O3HaKOMUTBCS C MPUHIUIIOM JEHCTBHS cucTeM aBToMatudeckoro yrnpasieHus (CAY)
Pa30MKHYTOTO U 3aMKHYTOT'O THUIIA.

IInan pabomor.

1. PazpaboTtaTh cxemy, B KOTOPO aHaJIOTrOBbIM CUTHAI JaTyMKa TeMIIEpaTyphl peoOpaszyercs B
CUTHaJI, KOTOPBIN MPU JOMYCTUMBIX 3HAUEHUSX TeMIlepaTypsl umeet 3Hadyenue 0, a npu
MPEBBIIIEHUH TeMIepaTypsl 3Hauenue “1” (puc. 9.3.).

2. JIOmOMHUTE CXeMY TaKHM 00pa30M, YTOOBI HArPeB aBTOMATUYECKH OTKIIOYAIICS WITH
yYMEHbIIAJCS MPU JOCTHKEHUU BepXHEH mpeenbHoi TeMneparypbl. OOpaTHYIO CBS3b
OCYILIECTBUTH ¢ IOMOIIIBIO TpaH3uctopa VT1, mubo ¢ momorisio pene K2 (puc. 9.4.).



3. [IpencraBuTh CXeMy MOTOKA CHTHATIOB B 000MX CITyJasiX.

JU1g ycKOpeHusl IPOTEKAOLIUX [TPOLIECCOB B CXEME PEKOMEHYETCSI HArpeBaTEIbHbIN AIEMEHT
EK Bxmrouats Munys pesuctop R1.

MGTOILI/I‘-IGCKI/IG YKa3aHus IO BBIMOJIHCHUIO NPAKTHYCCKUX pa60T Ha CTCHIC - «OCHOBBI
aBTOMaTHU3alumn».

3aganue Ne3. Ha BbIIaHHOI cXeMe IOCTPOUTH CXeMbl aBTOMATH3AILUM TEMIIEPATYP M IPYTHX
NapaMeTpoB B COOTBETCTBHM C BAPHMAHTOM.

[Toctpouth cxeMbl

1. Wunukanus u perucrpaius temnepatypsi (TIR).

2. Wnaukanus, peructpanys 1 peryaupoBaHue TEMIIEPATYPHI ¢ ITOMOIIBIO THEBMAaTHUYECKOTO
perynaropa (TIRC, nneBmaruka).

3. Wuaukanus u  perynupoBaHHE TEMIIEpaTypbl C IOMOIIBIO MHKPOIPOIIECCOPHOTO
perymsitopa (TIC, ai.)

4. Wnnukanus, perucrpaiys, CUTHAIM3AU U PEryJIUpoBaHUe TeMIepaTypbl C MOMOIIBIO

norenimomerpa (Mocta) (TIRC, aim.)

3ananne Ned. M3yueHue criocoO0B CONPsIKEHUs] AHAJIOTOBBIX CUTHAJIOB Ha 0a3e
npeodpazoBatens HIIT-1

N3yunTh BO3MOXKHOCTH U 0COOEHHOCTH J1a00PATOPHO-TIPAKTUYECKOTO KOMILIEKCA.

1) W3yunTh Ha3HaYCHHE, TEXHUYCCKHE XapaKTEPUCTUKU NpeoOpa3oBaTeliss TeMIIepaTyphl
OBEH HIIT-1.

2) N3yunTh npuHIUTIEI KOHOUTYPUPOBAHUS U PabOTHI MpeoOpa3oBaTes.

3) Jloma, mpu MOATrOTOBKE K paboTe:

- U3YYUTh OCHOBHBIE BO3MOHOCTH IporpaMmHoi cpeabl «Kouduryparop HIT01»;
- COCTaBUTh MOCJEI0BATEIbHOCTh KOH(PUTYpHUpPOBaHUS TPe0Opa30BaTENs.

B naGoparopumu:

- IPONTH TECTHUPOBaHUE MO (PYHKINOHAIBHBIM BO3MOKHOCTSIM, IPUHIIUIIAM KOH(PUTYpUPOBaHUS
U pexxumam paboTsl mpeobOpazosartens temnepatypst OBEH HIIT- 1;

- ocBouth mnporpammuyio cpeny «Kounduryparop HIIOl» nmns  xoHdurypupoBaHus
npeobpazoBarens HIIT-1,

- cKoH(UTypUpoBaTh MpeoOpa3oBaTeIb B COOTBETCTBUU C BBIIAHHBIM 3a/IaHUEM;

- MPOBECTU DKCIEPUMEHTAIbHBIE HCCIEIOBAaHMS 3aJaHHBIX BApUAHTOB PEKUMOB pPabOTHI
npeoOpaszoBaresi, MPOBEPUTH MPABMILHOCTD BBITIOJHEHUS IOCTABJICHHOMN 3a/1auu;

- MOJATOTOBUTH OTUET U CIIENATh BBIBOJIBI 1O padoTe.

Ortuer HAOJIKCH COACPKATh:

a) 11e1b paboTHI;

0) napameTpsl KOHGUrypauuu npeoOpa3oBaTelis TeMIIEPATYPhl;

B) YIIPaBJISIOUIYIO IPOTPAMMY ISl TPOIrPaMMHUPYEMOTO pelie, pean3yolLIyto 00paboTKy
aHaJIOTOBOTO CHUTHAJA;

r) BBIBO/IBI IO paboTe.

KoHTposabsHbIE BOIPOCHI
1. Kakoa paspsanocts ALIIT HIIT-1 npu pabote ¢ Tepmonapamu?
2. KakoBbl npenMyIecTBa HCHOIb30BaHUS BBIXOJHOTO curHaia 4..20 MA?



Kak ocymectBisieTcsi KOHPUTypUpOBaHHUE aHAIOTOBOTO BXxoja peie [1P1147

Kak ocymecTBiseTcsi mpoBepKa MpaBUIbHOCTH pabOThI CUCTEMBI?

Kakue maTunku MOKHO MOJKITIOUATh K H3MEPUTEIILHOMY BXOY IpeoOpazoBaTeis?
Kakue THIbI BBIXOAHBIX CUTHAJIOB IOCTYIHBI B ipeoOpaszoBarene HITT-17?

KakoB nopsiok kondurypruposanus npeodpazosaresns HIIT-1?

KakoB nopspok nporpammupoanust peine [1P114?

NG A~W

3aganue NeS. M3yyeHue 1aTUYHKOB TOKA U HANIPSIKEHUS

[Tman paGoThI:

a) M3yunth npuHUMD pabOThl, HA3HAUYEHUE U TEXHUYECKHE XapaKTEPUCTUKHU AATYUKOB TOKA U
HaNpPSDKEHUS, CXEMbI UX TIOJKIIOYEHHUS], a TAK)KE OCHOBHbIE Y3JIbl U BOZMOXKHOCTH
71ab0paTOPHOTO CTEH/IA.

6) Ha crenne:

- IPOMTH TECTUPOBAHME 110 TEOPETUUECKON YaCTH;

- CHSTb U IOCTPOUTD IKCIIEPUMEHTAJIbHbIE CTATUUECKUE XapAKTEPUCTUKN JaTYNKOB TOKA;

- CHATbH U IOCTPOUTD IKCIIEPUMEHTAIbHbBIE CTATUYECKNE XapaKTEPUCTUKN JATYNKOB HAMPSKEHMUS;
- MPOAHAU3UPOBATH MOJIyYEHHbIE PE3YIbTAThI, CHOPMYIUPOBATH BBIBOIBI;

- BBIIIOJIHUTB OTYET O Mpo/IeTaHHON padoTe.

OTt4er 1omKEH CONEepKaTh:

1) HaumeHOBaHMeE U 11eNIb PabOThI;

2) OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKH U3y4aeMBbIX JaTUYHKOB;

3) sKcnepUMEHTalIbHBIE JJaHHBIC, PACUETHBIE 3HAUEHHs TpeOyeMbIX MapaMeTpoB U rpa(uKoB 1O
KaX/I0My U3 IIPOBEICHHBIX IKCIIEPUMEHTOB;

4) aHamu3 MOJYYEHHBIX HKCIEPUMEHTAJbHBIX JAHHBIX, CPABHEHUE IOJYYEHHBIX JaHHBIX C
NAacCIOPTHBIMU, BBIBOJIBL.

KonTposibHbIE BOIPOCHI

1. KakoBbl NpUHIUNBI AEHCTBUS U KOHCTPYKTUBHBIE OCOOCHHOCTH M3MEPUTEIHHOIO TOKOBOTO
UIYHTa U JICIUTENS HApsKEHUM.

2. KakoBbl mpUHIUIBI ACHCTBUS U KOHCTPYKTHBHBIE OCOOCHHOCTH TpaHchopmaropa Toka U
TpaHcpopMaTopa HAMPSKEHHUSL.

3. KakoBbl NpuHIUIIBI ACHCTBUS U KOHCTPYKTUBHBIE OCOOCHHOCTH MHTErPaIbHBIX JATYNKOB TOKA
Y HaIPSDKEHUSL.

4. Kakve 0CHOBHBIE TIOTPEUTHOCTH €CTh y JaTYMKOB TOKA U HAIPSHKCHUS, KAKOBBI UX MPUYUHBI U
MyTU CHUKECHHUSL.

5. KakuM# TeXHUYECKUMU XapaKTePUCTHUKAMU JOJDKHBI 0071a1aTh JATYUKU TOKA JUIS CHUYKCHHUS
MOTPEIIHOCTEN U3MEpPEHUsI.

6. KakuMu TEXHHMYECKUMH XapaKTEPUCTUKAMU JOJDKHBI 00NalaTh JATUYUKU HAMPSOHKEHUS IS
CHIDKEHHUSI TOTPEIIHOCTEH U3MEepeHusl.

7. OnumuTte NOPSAIOK MPOBEAEHUS SKCIEPUMEHTOB, Ha3HAYEHUE DJIEMEHTOB CTEHAA U MEPbI
MIPEIOCTOPOKHOCTHU MIPU paboTe claTINKAMH.

8. Kakue 13 pacCMOTpPEHHBIX JaTUMKOB 001a1at0T HAWTYYIIMMU TEXHUYECKUMU
XapaKTEPUCTUKAMU U NTOYEMY.

3aganue Ne 6. YrnpasiieHHe Ha OCHOBe TeMIIepPATYPHOi 3aBHCUMOCTH

Ha ctenne «OCHOBEI ABTOMAaTU3alumn» BBINIOJIHUTH CIICAYIOLIYIO pa60Ty:

1. W3yunts npuHOMD JEMCTBUS CUCTEMBI ABTOMATUYECKOTO YIIPABJICHMS JABUIaTEIEM
IIOCTOSIHHOTO TOKa HAa OCHOBE TEMIIEPaTYpPHOM 3aBUCUMOCTH.
2. CocraButsh cTpykrypHyto cxemy CAP nBurarens.



[Tnan paGoTHLI.

a) Pazpabortate cxemy, B KOTOPOH NpH MPEBHIICHUH MPEACIbHON TEMIIEPaTyphl BBIKIIOYAETCS
HarpeBaTeIbHBIN AJIEMEHT U BKJIOUaeTcs aekTpoasuratens (puc. 10.1.).

0) OnpenenuTh OTENbHBIC YTIEMEHTHI YCTPOUCTBA, UX (PYHKIIMOHATHHOE Ha3HAYCHUE U 0ObEKTHI
yIpaBiIeHUS.

B) M300pa3uts cTpykrypHyto cxemy CAY.

r) OnpenenuTs Npu KaKuX YCIOBUSIX dJIEKTPOABUTaTEIh HAXOJUTCS BO BKIIFOYCHHOM COCTOSIHUH.
1) CMOHTHPOBATh CXEMY H MIPOBEPUTH MPABMIILHOCTh BAIlIUX BHIBOJIOB.

e) IlpeacraButh 00OOCHOBaHHE HEOOXOAMMOCTH TEMIIEPATYPHO-3aBUCUMOIO BKIIIOUCHUS
CTaHKOB, MPUOOPOB U ycTaHOBOK. Kakoil KOHKpETHBIN Mpoliecc MOXKET ObITh CMOJIEIUPOBAH B
XOJI€ BBITIOJTHEHUS OITBITA.

3ananue Ne7. Hacrpoiika u konpurypuposanue ITU]] peryasiropa TPM210 ¢ sMyasiTopoM nedm.

Ha crenpe:

- IPONTH TECTHUPOBAHHE MO PYHKIHNOHAIBHBIM BO3MOKHOCTSIM, peXUMaM pabOThl U MPUHIUIIAM
koHpurypupoBanus [T I-perynsropa OBEH TPM210;

- ocBouTh mnporpammuyio cpeny «TPM2xx Koundurypatop» mis xoHburypuposanus I11/]-
perynsitopoB cepun TPM;

- ckoH(purypuposats [IN]I-perynsatop B COOTBETCTBUHU C BbIJJAHHBIM 3aJIaHUEM;

- MPOBECTHU IKCIEPUMEHTAIIbHBIE MCCIEIOBAHNS 3aJJaHHBIX BapUaHTOB pexUMOB padots! [TH/I-
peryasTopa (peryJiMmpoBaHue 1Mo ABYXIO3UIIMOHHOMY 3akoHy win 1o [T /]-3akony);

- IPOBEPUTH IPABWIIBHOCTD BBINIOJIHEHUS IOCTABICHHOM 3aa4uu;

- IPOBECTU 00PaOOTKY IKCIEPUMEHTAIBHBIX JaHHBIX, IOJTOTOBUTH OTYET U ClIEJIaTh BBIBOBI 10
pabore.

OTuer JOKEH COJIepKaTh:

a) 11eJ1b paboTHI;

0) ycioBHMS IOCTAaBJICHHOW 3alayd IO BAapUAHTy [BYXIIO3ULHUOHHOTO PEryisTOpa, TaOIuIly
AKCIEPUMEHTAJIbHBIX JJAHHBIX, XapaKTEPUCTHKY MEPEXOJHOr0 MpoLecca U OICHKY MOJy4YeHHBIX
rokasaresei paboThl TEMIIEPATypHOTO KOHTPOJLIEPA;

B) TO *e, HO 1yt [T ][-perynsitopa;

T') BBIBOJIBI TI0 padoTe.

KoHTpoIbHBIE BOTIPOCHI

1) Kak Biusier yBenuvenue Tu Ha XapakTep MepexoJHOTOo mpoiecca?

5) Uto obecneunBaet nuddepeHiranbias cocTapstonas?

6) KakoBbl 0cOOEHHOCTH pabOThl KOHTPOJIIEPA B PEKUME «ABTOHACTPOHKa»?

8) Kak skcreprMeHTansHO CHUMAIOTCS TIEPEXO0/IHBIE XapaKTePUCTUKH KOHTpoJIiepa’?

3aganme Ne8. Hacrtpoiika m kondurypupoBanue IIUJI - peryasropa TC4S. Ilpumep
(bbICTpPON HACTPOIKH).

Conepxanue paboThI
a) VI3yunTh BO3MOKHOCTH M OCOOEHHOCTH JIaOOPATOPHOT0 KOMILIEKCA.
6) U3yunth Ha3HaueHue, TexHuueckue xapakrepuctuku [11/]-perynaropa TC4S.



B) U3yunts npunuuns! koupurypuposanus [N I-perynstopa.

r) Jloma, npu HOArOTOBKE K pabOTe, BHITIOJIHHUTE CIEAYIOIIEE:

- U3Y4UTh OCHOBHBIE BO3MOXKHOCTH nporpammuoii cpensl «T'C4S Konduryparopy;

- COCTaBUTH IOCIIEAOBATENBHOCTh, B KOTOPOH Oyner mpoBoauThest KoHpurypuposanue [TH/I-
perymaropa.

KonTtponsHbIE BOITPOCHI

1) Kakoii BbIX0/1 KOHTPOJUIEpA HA3bIBACTCS] CUTHAJIBHBIM M KaK 3a/1aTh PEKUM €ro padoThI?
2) 3aueM BBOJUTCS TUCTEPE3UC B PEKUME JABYXIIO3UIIMOHHOTO PEryJIupOBaHus?

3) Kak Bnusier yBenuuenue Tu Ha xapakTep MepexoHOTo mpoiiecca?

4) Kak ocymectBiasercst unnuuanuzanus [ J[-perynsaropa?

3aganue Ne9Q. l3yueHune TEXHHMUYECKHX XapaKTEPUCTHK U OCHOB KOH(PHUTYpUPOBAHUS TAXOMETpPA
OBEH TXO01

Copepxanuie paboTh

a) M3yunTh BO3MOKHOCTH U OCOOEHHOCTH JTAOOPATOPHOTO KOMILIIEKCA.

6) U3yunth Ha3HaueHue, TeXHUYecKue xapakrepuctuku Taxomerpa OBEH TXO01.

B) M3yunTh NpUHIUIIBI KOHPUTYPUPOBAHUS TAXOMETPA.

r) Jloma, nmpu MOAroToBKE K paboTe, COCTABUTh IOCIENOBATENBbHOCTh, B KOTOpPOW OyaeT
MIPOBOJUTHCSI KOH(PUTYPHUPOBAaHNE TAXOMETPA.

KonTpoJsibHbIE BOIPOCH

1) Kakne QpyHKIIMM MOKET BBITIOJTHATH TAXOMETP B CUCTEME aBTOMATU3AINH?

2) Kakue TUIbI BEIXOJIOB €CTh y TaXOMETpa?

3) KakoBbl npuHUUIBI (QOopMHpOBaHUS BbBIXOJHOTO curHama [l-perymsaropa  (TuUmbl
peryaupoBaHus)?

4) KaxoBbI THIIBI JIOTHKH IpU pabOTe BBIXO/A B KaueCTBE KommapaTopa?

5) KakoBbl ocobeHHOCTH pabOTHl TAXOMETpa B peKUME perucrpatopa?

6) KakoBbl 0COOEHHOCTH pabOTHl TaXOMETpa B pEXKUME CUETUNKA HApaOOTKU?

7) Kak skcriepuMeHTalIbHO CHUMAIOTCS CTaTUYECKUE XapaKTEPUCTUKH ?

8) Kak mpou3BoAMTCS MHUITMATH3AIIAS TaxXoMeTpa?

3apanne Nel(. DiiekTpuyeckne Henu B pejieiiHoi cxeme
ens paboTHI.

1. ITo3HakomMuTbesa ¢ (YHKUMOHATIBHBIMU CXEMaMHU CHCTEM aBTOMATHUYECKOTO U JMCKPETHOIO
yIIpaBJICHHUSL.

2. IIo3HaKOMUTBCS C YCTPONCTBOM U IPUHLIUIIOM JEHCTBUS DJIEKTPUUECKUX pEJIE.

3. U3yunts anredpy JOTHKH.

[Tnan paGoTel
1. Pa3paboTath u coOpath cxemy, B KOTOPOIl Ipu 3aMblkaHuU BelkiItoyaress S2 pene K1, ceoum
KOHTAKTOM BKJIFOUAET UJIM BBIKIIOUAET OOBEKT yNpaBieHus (JIaMITy UJIH JIBUTATEINb).
2. Pa3paboTath U HCCIEIOBaTh CXeMY, B KOTOPOH 3JIEKTPOJABUTATENb JIOJUKEH BKIIOYATHCS C
IIOMOIIBIO PEJIE U OCTAaBaTbCd BO BKIIOUEHHOM COCTOSIHMM IIOCJIE BBIKJIIOUEHUS pEle.
Hcnons3oBate TymOnep S2, pene K1, K2 u nurarens.
3. Onucars NPUHLIKIT ASHCTBHS pa3pabOTaHHbBIX CXEM.



4. TlpenctaBpTe (PYHKIMOHAIBHYIO CXEMY, BBIACIMB B HEH II€Nb YIPaBISAIOUIETO TOKa M
YIPABJISIOLIUN KOHTYP.
5. CocTaBUTh JIOTHYECKUE YPAaBHEHHUS, OTIMCHIBAIOLINE Pa3padOTaHHBIE CXEMBI.

3aganue Nell. Hacrpoiika u nporpammupoBaHue npeodpasosareis yactorsl [IYB1.

Conepxanue paboThl

a) Jloma, mpu moaroToBKe K paboTe, HEOOX0MMO:

- M3YYUTh Ha3HAYCHHE, TEXHUYECKHE XapaKTepUCTUKH mpeobOpasoBarens uwactotel OBEH
I[TYB101, ocHOBHBIE Y316l U BO3MOKHOCTH J1a00OPATOPHOTO CTEH/IA;

- M3Y4YUTb BO3MOJKHBIE DPEXHUMBI pabOThl yCTPOMCTBA, €ro BO3MOXKHOCTH, OCHOBHBIE U
JIOTIOTHUTENbHBIE (QYHKIINH;

- U3y4YUTh MPUHIMUIBI HACTPOIKU NpeoOpa3zoBaTelis YacTOTHI;

- COCTaBUTh MOCJEI0BATEILHOCTh, B KOTOPOU OyJIeT BECTHCh HACTPOHKa yCTPOUCTBA;

- MOATOTOBUTD CXEMY JUIsl IPOBEPKU MPABUIILHOCTU PELLIEHUS 3aa4u.

B naboparopuu:

- MPOUTHU TecTHUpOBaHHUE MO (YHKIHOHAIBHBIM BO3MOKHOCTSM, peXKHMaM pabOThl U OCHOBaM
HacTtpoiiku peoOpazosarens yactorel OBEH ITUB101;

- HACTPOUTH npeo6pa3OBaTem, HaCTOTHhI B COOTBETCTBHUH C BbIJITAHHBIM 3a/ITaHHUEM

- coOpaTh cXeMy, UCIO0JIb3YS] UMUTATOP IyJIbTa OlepaTopa Wiu Apyroe 000pya0BaHUE;

- IPOBEPUTH NPAaBUJIIBHOCTD BBIIIOJTHCHUA MOCTaBJICHHOMN 3a1a4yu;

- MOATOTOBUTH OTUET U CIENIaTh BBIBOJIBI 10 padoTe.

[Topsimok BeIMOSTHEHUS Ta00paTOPHOI PabOTHI.

B coorBercTBUM C 3amaHUEM, MOJYYEHHBIM OT MpenojaBareis, HEOOXOAMMO BBIMOIHUTD
CleAyronme 1eiCTBUA:

1) cBectn B Tabmuiy Bce KOH(MUTYpHUPYEMbIE IMapaMeTphl C TpeOyeMbIMH 3HAUYCHUSIMH U
pa3paboTaTh GYHKIHOHAIBHYIO CXEMY MOKITIOUYECHHUS;

2) ckoH(UTYpUpOBaTh Mpeodpa3oBaTeIb YaCTOThI Ha 3a/laHHBIM PEKUM pabOTHI C yIIpaBJIEHUEM
OT KHOIIOYHOM MaHeIN WU BHEIIHUX TyMOJIEepOB;

3) mepeBecTH mnpeoOpa3oBaTelib YacTOThl B pabouuii pexxuM. OcCyIecTBUTh HPOOHBIN MYCK
CUCTEMBI U OIPOOOBATh yIIPaBICHUE OT KHOTIOYHOM MaHeIn U BHEIIHUX TyMOJIepoB;

4) npoBepUTh MPaBMWIBHOCTh (YHKIIMOHUPOBAHUS IpeoOpa3zoBaTessi 4acTOTHl (COOTBETCTBHE
3alaHHOMY pexumy). Habnronars 3a ero napameTpamu.

BapuanTs! 3ananunit
[Ipn moaroToBke K J1abopaTopHOW pabOTe CTYAEHT JOJDKEH B COOTBETCTBMM C Tali. 3aJaHus
MpenoaBaTeisi BBIOpaTh CBOM BapHaHT.

OTuét no paboTe JOKEH COAEPHKATh:

a) 1enb padoThl;

0) mocie0BaTeNbHOCTh HACTPOMKHU MpeoOpa3oBaTes YaCTOThI;
B) METOJIMKY SKCIIEpUMEHTAIbHOMN MpoBepKku padoTs! 114;

T') BBIBOJIBI TIO padoTe.

3aganme Nel2. M3yuyeHMe TeXHHYECKMX XAPAKTEPUCTHMK H OCHOB NPOrpaMMHMpPOBaHUS
NPOMBIILLIEHHOI 0 JIOTHYeCKOro KoHTpoiepa S7-1200

Conepxanue paboThI



1) U3yunts HazHauenue, texHuueckue xapakrepuctuku [IJIK SIEMENS S7-1200, ocHOBHBIE
y3J1bl U1 BO3MOKHOCTH J1a0OpaTOPHOTO CTEHJA.

2) U3yuuts cucteMy KOMaH[ ¥ pUHIMIBI TporpammupoBanus ITJIK.

3) Jdoma npu noAroToBke K paboTe:

- BBIIIOJIHUTh CUHTE3 CUCTEMbI aBTOMATH3aLlMU COIJIACHO BBIJAHHOTO BapHaHTa 3aJauu;

- COCTaBUTh MporpamMmy JJisl BBOJa B KOHTPOJLIEP.

[Tnan paGoTsI:

- IPOMTH TECTUPOBAHUE 110 CUCTEME KOMaH 1 U MpuHIuny rnporpammupoBanus Ha [IJIK SIEMENS
S7-1200;

- ocBOUTH rpaduyeckyto cpeay nporpammuoro obecrnieuenns SIMATIC TIA PORTAL;

- CKOH(UTYpUPOBATh 000PYIOBAHUE;

- HaOpaTh Ha KOMIIBIOTEpE MOJATOTOBJICHHYIO MPOTpamMMy, OTKOMIWJIMPOBAaTh €€ U BBECTH B
KOHTpOJLIEP.

- yOeIuThCsl B IPABMIILHOCTH PabOThI TPOrPaMMBI.

OTuer JOMKEH COJlepKaTh:

a) HAMMEHOBAHUE U LIeJb pabOThI;

0) ycioBHs 3a7auu TI0 BapuaHTY, MPUHSITHIE 0003HAUYEHUS TIEPEMEHHBIX, JIOTHUECKUE (PYHKITHH
IUTS BBIXOJHBIX M TIPOMEKYTOUHBIX MEPEMEHHBIX, MPH HEOOXOJUMOCTH HUKIOTpaMMy paboThI
000pyI0BaHMUS;

B) JloTHYeCKHe (PYHKIIMHU B aJpecax MporpaMMHUpPyeMOro KOHTPOJUIepa;

T') IpOTpaMMy TSl peaTi3alii CHCTEMBI YIIPaBJICHHS,

1) METOJIMKY SKCIIEPUMEHTAIbHON MpOBEpKU (YHKIMOHHUPOBAHUS PEATU30BAHHOW CHCTEMBI
yIpaBiIeHUS U Pe3ylbTaThl IPOBEPKH;

€) BBIBOJIBI TIO paboTe.

KonTpoJsibHbIE BOTTPOCHI

1. UTto 03HauaeT TepMUH «KOH(PUTYPHUPOBAHUE KOHTPOIIIEPaA»?

2. Yro 03HaUaeT TEPMUH «3aKa3HOI HOMEP MOy KOHTPOJUIEPa», TJe U KaK OH UCIOJIb3yeTcs?
3. Uto Takoe Tabnuila CHUMBOJIOB M KaK OHa HCIIOJIb3YeTCs IIPU MTPOrpaMMUPOBAHUN KOHTpoJuiepa?
4. Mosxwno i1 B SIMATIC S7-1200 peanuzoBats Talimep ¢ yctaBkoi Bpemenu 0,07 ¢?

5. IIpu KakuX ycIOBUSAX Ha BbIXOJE CYETUYMKOB KOHTpoiepa hopMmupyetcst curian «0» 1 curHani
«1»?

6. Kak cHATH XapakTepHCTUKY BXO/I-BbIXOJ] aHAJIOTOBOIO KaHajia BBoja?

7. Uto o3Hauaer co3gaHue (QyHkuuoHaidbHoro Onoka (FB) mpu mporpamMmupoBaHuu
KOHTpoJIepa?

8. Uto o3Havaet co3ganue u otkpbiTre Gynkiuu (FC) npu nporpaMmMupoBaHUuU KOHTpoJuiepa?

3aganue Nel3. M3yuenue untepdeiicoB IIJIK 150 OBEH RS-232, Ethernet gjsi cBsi3u ¢
NepCOHATbHBIM KOMIILIOTEPOM

Lens paGoTh:
Nzyuenne BHemHux untepgeiicos I[JIK 150 OBEH nns BBo1a-BbIBOAa HHPOPMALIUT

ITnan paGoTel

1) [IpoiiTh HHCTPYKTaX 10 TEXHUKE OE30MAaCHOCTH y Ja0OpaHTa WK MPEroiaBaTers;
2) OTBETUTH HA BOTIPOCHI [0 TEOPUH PadOTHI;
3) Cobpatb cxemy unrepdeiica RS-232 u npoBepuTh NPaBUIBLHOCTh COCTMHEHUN B

NMpUCYTCTBUU J'Ia60paHTa HJIN IIPETIIoAaBaTECIIA,



4) [TonaTh HampspKEHUE Ha CTEH/T U IPOBEPHUTH PAOOTOCIIOCOOHOCTD CBSI3U B CIICAYIOIIEM
MOPSJIKE:

- ycraHoBUTh CoDeSys Ha 1K ¢ nmpuiiosxeHHoro aucka;

- HactpouTth cpeny Ha [1IJIK 150 ganno#t Mmomudukanuu;

- CO3/1aTh MPOCTYIO IPOTPaAMMY IS IPOBEPKH CBSI3H;

- HactpouTs MHTEpPeric RS-232 no npuBeaeHHOMY BBIIIE ONKCAHHIO;

- 3aIlyCTUTH MPOTPAMMY H CIIETUTH 3a €€ BBIIIOJHEHUEM (CO3JaHHas mporpaMma Oyaer
paboTats, ecinu uHTEpQEic KOPPEKTHO HACTPOECH;

5) IMosTopuTs HacTpoiiky ITJIK 150 mis BapuanTa cBsi3u uepe3 Ethernet.

[Tocne okoHuaHust pabOTHI cAENIaTh OTUYET 1O (popMe, MPeI0KEHHONU PEnoIaBaTeIeM.

3aganue Neld. M3yyenue ocHOB mocTpoeHusi cucreM coopa nHpopmauuu Ha 6ase IIJI K ¢
MO/1yJ1eM aHAJ0roBOro BBoja/BriBojaa Siemens S7-1200

[Iporpamma paboTsl

a) U3yunts npuHIUN paboThl, HA3HAUEHUE U TEXHUYECKUE XapaKTEPUCTUKU JATYMKOB, CXEMBI UX
MOJKIIIOUEHUS, @ TAK)KE€ OCHOBHBIE Y3JIbI M BO3MOXKHOCTH J1a00PaTOPHOTO CTEH/A.

6) U3yunThp Ha3HayeHHE, TEXHUYECKHE XapaKTEPUCTUKU, OCHOBBI KOH(MUTYpUPOBAHHUS H
nporpammupoBanus [1JIK Siemens S7-1200 CPU 1214C u Mo.ynisi aHAIOTOBOTO BBOJIa/BBIBOIA
Siemens S7-1200 SM1234.

B) M3yunTh cuctemy KomMaHa U pUHLHUIIE TporpaMmmupoBanust [JIK.

r) Jloma npu moAroToBke K paboTe: - BHIIOJHUTH CUHTE3 CUCTEMbl ABTOMATU3ALIUH; - COCTaBUTh
IIPOrpaMMy JUIsl BBOJA B KOHTPOJLIED.

KonTpoJsibHbIE BOIPOCHI

1. UTo 03HauaeT TepMUH «KOH(PUTYPHUPOBAHUE KOHTPOIIIEPaA»?

2. UTo 03HaUaeT TEPMUH «3aKa3HOW HOMEP MOJIYJIsl KOHTPOJUIEpay, TIe U KaKk OH

HCMOJIb3yeTCs?

3 Kakue yHuduimpoBaHHbie TOKOBBIE CUTHAIBI BBI 3HaeTe, 1 Kakue U3 HUX MOYKHO MCI0JI30BaTh
B MOJIyJI€ aHAJIOTOBOTO BBOJIa/BbhIBOIa SM 12347

4. xakue yHHU(PUIIMPOBAHHBIC CUTHAJBI 10 HANPsHKEHUIO BBl 3HaeTe, U Kakue W3 HUX MOXKHO
HCIIOJIb30BaTh B MOJTyJI€ aHAJIOTOBOTO BBOJ1a/BhIBOIa SM 12347

5. KakoBa nocnenoBarenbHOCTh KOHGUTryprupoBaHus npeoOpazoBatens KoHTpABT

HIICH YHT?

6. KakoBa nocnenoBarensHOCTh KOH(pUTYpupoBanus npeodpazosatens Open HIIT-1 ?

7. Kakue yHuduuupoBaHHbIE BBIXOJHBIE/BBIXOIHBIE CHUTHAJbI MMeeT mpeobpazoBatens HIICU
VHT?

8 Kakue yHuunupoBaHHbIE BBIXOJHBIE/BBIXOJHBIE CHTHANBI UMeeT MpeobOpa3oBaTens OBeH
HIIT-1?

9 Kak cHATH XapaKTepUCTHKY BXOJ-BBIXO]l aHAJIOTOBOTO KaHalsia BBoAa?
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