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BBenenue

Hacrosmuii yueOHbId 1a00OpaTOPHBIA NPAKTUKYM IMpEeAHA3HAYeH Ui CTYIAEHTOB
TEXHUYECKUX BBICIIMX YYEOHBIX 3aBEICHHUW, H3Yy4alOIIMX OCHOBbI ABTOMATHKH H
aBTOMATH3AllMA TPOIECCOB Ha JIIOOBIX NPEANPUATHSAX, B TOM YHCIE M MHUIIEBBIX
IIPOU3BOJICTB.

B ocHOBy y4eOHOro mocoOusl MONOXKEH KypC JIEKIHM, YUTaeMbIX CTyJIEHTaM
ArponpoMBbIlIUIEHHOTO  ¢akysnbreTa J[OHCKOTO TOCYJapCTBEHHOIO  TEXHUYECKOTO
YHUBEPCHUTETA.

B nmocoOuu omnmcanbl paboThl, NpPEACTABIECHHBIE B (U3NYECKOM MPAKTUKYME II0
paszzneny «OCHOBBI aBTOMAaTH3alMy ITPOU3BOACTBEHHBIX MPOLECCOBY. Llenb npakTukyma
3aKirovaeTcss B GOPMUPOBAHUN KOMIIETEHTHOCTEH, SIBJISIOLIUXCS COCTaBHBIMHM YaCTSMU
o0uienpogeccuoHaNbHbIX KOMIIETEHTHOCTEH:

- npeoMemmuou — CBA3aHHOM CO CIIOCOOHOCTHIO AHAM3UPOBATH U
JEUCTBOBATH C MO3ULIMNA OTAENBbHBIX 00JaCTel YETOBEYECKON KYJIbTYphl, B YACTHOCTHU C
ITO3UIIMU HAYYHOTO METO/A TTO3HAHMS;

- coyuanbHou — MPEIOoNaraplleld Haluyue crnocoOOHOCTH JEHCTBOBAThH
B COLUYME C YYETOM APYTUX JIFOAEH;

- JUYHOCMHO20 —~ CaAMOCOBEPUIEHCNBO8AHUA ——  3aKIIOYAIOLICCS B
IpUOOPETEHUH OIbITA LEJIEToNaraHus, caMooOpa3oBaHMs U CAaMOKOHTPOJIS;

- uH@opMayuonHou — MPEAYCMATPUBAIOIIEH BIIAJICHUE CIOCOOHOCTBIO
paboTaTh ¢ pa3HbIMU UCTOYHUKAMHU UH(POPMALIMH.

TexHuyecku Mporpecc BO BCEX OTPACisSX IPOMBIIUIEHHOCTH BO MHOI'OM
OIIPENEIIACTCS YPOBHEM aBTOMAaTHU3aLUU IIPOU3BOJICTBEHHBIX IIPOLIECCOB.
ABTOMaTH3anusl MPOLECCOB IMOBBIMIAET IMPOU3BOJUTEIBHOCTh TPyAd, CHUXKAET
YHUCIIEHHOCTh OOCTY)KMBAIOLLEro IMEepCOHAaNa, YJIYyYIIaeT YCJIOBHUS TpyZda, IO3BOJISIET
NOBBICUTh KAueCTBO TMPOAYKLUMHM U CHU3UTh €€ Ce0EeCTOMMOCTb, YBEIMYMBAET
IPOU3BOJAUTENILHOCTh 00OPYJOBaHMS, yMEHbIIAeT Opak M OTXOAbl MPOU3BOJICTBA,
CHIDKAeT aBapUWHOCTb W TOBBIIIAET 3(PQPEKTUBHOCTh BEIEHUS TEXHOJOTUYECKUX
IIPOLIECCOB.

VYcnexu B o0nacT aBTOMATH3allMy MPOIIECCOB B MHILEBOM IMPOU3BOJCTBE B
3HAYUTEIBLHON Mepe 3aBUCAT OT TPaMOTHOTO MPOEKTUPOBAHUS, MOHTaXa U 3(PPEKTUBHOU
JKCIUTYaTallul BHEAPSEMBIX B IMPOU3BOJACTBO CHCTEM KOMIUIEKCHOM aBTOMAaTHU3ALMU C
WCIIOJb30BAaHUEM  COBPEMEHHBIX  CPEJICTB  BbIUMCIUTENbHOW  TexHuku (OBM,
KOHTPOJUJIEPOB, MUKPOIIPOLIECCOPOB).

OKcIuTyaTaluss CUCTEM KOMIUIEKCHOW aBTOMaTU3aluu TpeOyeT OT HHKEHEPOB-
TEXHOJIOTOB U MH)XCHEPOB-MEXAaHUKOB, paOOTAIOIIMX HAa COBPEMEHHBIX MPEANpPUATHUSX,
ONPENEIICHHOTO MMHMMyMa 3HAaHMM 110 OCHOBAM H3MEPUTEIBbHOM TEXHHUKH, OCHOBAM
aBTOMATHKHU U aBTOMATU3ALMU IIPOU3BOICTBEHHBIX IPOLECCOB.

JanHoe ydyeGHOe mocoOue CTaBUT LIETbIO JaTh CTYJEHTaM CBEICHHS o Hauboiee
pacrlpoCTpaHEHHBIX H3MEpPUTENBHBIX MpeolOpa3oBaTensx (JaTuMKax) U METoJax
U3MEPEHUS TEXHOJIOTUYECKUX MapaMETPOB.



1. TeopeTnyeckue OCHOBBI CHCTEM NMPOMBINIJIEHHOH ABTOMATH3ALMHU

ABTOMAT — O3TO YCTPOMCTBO, OCYIIECTBISIIOIIEE HEKOTOPBIM Tmpoiecc 0e3
HEIMOCPEACTBEHHOIO y4yacTusl 4desioBeka. llosiBieHHe MepBBIX aBTOMATOB OTHOCHUTCS K
TIyOOKOM APEBHOCTH — TO OBLIM Yachl I MEXAHMUECKUE UTPYIIIKH, KOTOPHIM MPUIABATIH
¢dbopMy uenoBeKka WM KHUBOTHOTO. V3BeCcTeH aBTOMAT B BHJIE JIETAIOIIETO TOIyO0s (Tpek
Apxutac — coBpeMeHHHMK [lnaToHa), aBTOMaThl B BHJE€ BOJSHBIX YacoOB, TOPTOBBII
aBToMar, nBrkymuecs crtatyu (I'epon Anekcanapuiickuii). B cpennue Beka ObLIn
CO3/1aHbl aHJPOUJIbI — MEXAaHUYECKHUE CYIIECTBA, KOMHUPYIOIINE YEIOBEKA.

Jlo HemaBHErO BpPEMEHHM AaBTOMAThl CTPOWJIM, YTOOBI 3aMEHUTH YEJIOBEKA MpU
BBITIOJTHEHUU (PU3MYECKU TsDKENoW H omacHoM pabotel. B 40-x romax XX Beka
MOSIBWJIMNCh ABTOMAThl, BBIMOJHSIOIIME HEKOTOPbIE BHUABI YMCTBEHHOrO TpyJa -
YIPaBJISIONIME aHAJIOTOBbIe M ITM(POBBIE BBHIYMCIUTEIbHBIE MamuHbl — YBM, ABM,
[IBM. IIpumeHeHne aBTOMAaTOB IOBBICWIO IPOU3BOAUTEIBHOCTH TPYJa, TOYHOCTH M
CKOpPOCTbh BBIMIOJIHEHUSI MPOU3BOJICTBEHHBIX OIEpaluii. ABTOMAaThl HUCHOJb3YIOTCSA IS
OCBOOOXK/ICHHS YeJIOBEKa OT YTOMUTEIBHOTO M OJHOOOPA3HOrO TPyAa, OT BPEOHBIX U
OMAacHBIX YCIOBUM pabOThl. ABTOMATHI — OCHOBA TEXHOJOTHYECKOTO ITporpecca.

[Tox TepMrUHOM «ABTOMATHKA» MOHUMAIOT:

1) oOmacTh TEOPETHYECKUX M MNPHUKIAJAHBIX 3HAHHA 00 aBTOMATHYCCKH
JNEHUCTBYIOIIUX YCTPOMCTBAX U CUCTEMAX. TE€PMUH «aBTOMATHKa» NOAPA3YMEBAET EPUOJ
UCCIENOBAHUM M  MPAKTHYECKUX  pa3padOTOK B  00JACTH  aBTOMAaTHYECKOIrO
perynupoBanusi u ymnpasieHus 10 40-x rogoB XX cronetus. B 40-e roast XX Beka
BO3HHMKJIIO HOBOE€ HAay4YHOE HallpaBlieHHE — KuOepHeTuka. B pamkax KuOepHETUKH
MOSIBUJIACh TEXHHMYECKass KuOepHeTHKa. ABTOMaTHKa — JTO COCTaBHasg 4YacTh
TEXHUYECKON KHOCPHETUKH;

2) COBOKYIHOCTh MEXaHHM3MOB U YCTPOMCTB, ICHCTBYIOIIMX aBTOMATHYCCKH.

XXI Bek — 3TO 3mo0Xxa pacuBeTa ABTOMATHMKH, TOTAJIBHOIO ITPOHUKHOBEHUSA
aBTOMAaTUKA B JKU3Hb YEIIOBEYECKOro oOmiecTtBa. Mbl yke HE MbICIuM cebs 0e3
KOMITBIOTEPOB, MOOWJIBHBIX TeJIe(OHOB, KOHTPOJUICPOB, MHUKpoOIpoleccopoB. Bce 3To
CTajJ0 BO3MOXHBIM B pe3yJibTaTe OYpHOTO, PEBOJIIOIIMOHHOTO PAa3BUTHS AJICKTPOHUKHU U
MHUKPOSJIEKTPOHUKH ¢ Hayana 80-x rogoB XX cToJeTus.

YcerpoilcTBa  aBTOMATMKM — PEIIAIOT  CHEAYIOIIME  BAXKHEMIIME  3aJayu:
ABTOMATUYECKOTO  KOHTPOJII  TEXHOJOTHMYECKMX  IMAapaMeTpoB, aABTOMATHYECKOTO
pEryIUMpOBAaHUS M ABTOMATHYECKOTO YIIPABJICHUA MPOLECCAMHU, TEXHOJIOTUYECKOU
CUTHAJIM3AIUY, TUCTIETUYEPU3allUU, POOOTH3AIIUH.

Knaccuduxkaiys aBTOMaTHYECKUX YCTPOMCTB U CHCTEM.

[lo Ha3HAYEHHIO aBTOMATUYECKHE YCTPOMCTBA MOJPA3ACISIIOTCS HA CIENYIOLIUe
CUCTEMBI:

- CHCTEMBI aBTOMAaTHUYECKOIrO KOHTPOJIsSI, NpeIHa3HAUYCHHbIE IS TMOJIYYESHHS
WH(pOpMAIIMHU O YHCIICHHBIX 3HAYCHUSIX BBIXOJHBIX MMAPAMETPOB OOBEKTOB,;

- CHCTEMBI __ aBTOMATHYECKOTO  PEryJMpOBaHUs, MpeAHa3HAYEHHBbIE IS
U3MEHEHUS] BBIXOJHBIX TMapaMeTpoB OOBEKTOB MO 3aJaHHOMY (WM  Hamepen
HEU3BECTHOMY) 3aKOHY BO BPEMEHU;

- CHCTEMBI aBTOMATHYECKOTO YIPAaBJIEHUS, MPEIHA3HAUYCHHBIE 11 00eCTieYeHUs




100010 TpeOyeMOoro pexxumMa padoThl 0OBEKTOB YIIPABIICHHUS;

- CHCTEMBI 3alIUThl U OJOKMUPOBKU — JJISi 3aIIUTHI OOBEKTOB YMPABICHUS OT
HEJIOMYCTUMBIX COCTOSTHUH, KOTOpPhIE MOTYT NMPUBECTH K aBapuu, U WX OJIOKUPOBKH B
OTKJIFOYEHHOM COCTOSTHUU JI0 YCTPAHECHUS MPUINHBI aBAPUHHOTO COCTOSHUS,

- CHCTEMBl __ aBTOMATHYECKOW  CHWTHAJIW3allud  — IS OIOBCHICHUS
00CITyKMBAIOIIETO TIEPCOHAIA O COCTOSTHUU OOBEKTOB YIPABICHUS;

- CHCTEMbl AWCTAHIIMOHHOTO VOPABJICHWS — JJIS YIpaBlIeHUsS OOBEKTaMU Ha
PacCTOSIHUY, IPXU KOTOPOM YHCIIO TMHHUH CBSI3W PaBHO YHCITY KaHAJIOB yIIPABIICHMSI,

- CHCTEMBI TeJCYIPABICHUS — JIJIsl YIPaBICHUSI OOBEKTAMH HA PACCTOSHUH, MIPH
KOTOPOM HCITOJIb3YETCS MUHUMAIIbHOE KOJMYECTBO JIMHUHN CBSI3H.

[To pomy morpebasieMoil SHEPTUM CUCTEMBl ABTOMATHKHU TIOJPA3ACISIOTCS Ha
AIIEKTPUIECKHUE (ITEKTPOHHBIC), THIPABINIECKIE, THEBMATHYECKHE, KOMOMHUPOBAHHBIC.
DneKkTpuyeckue (3JEKTPOHHBIE) CUCTEMBI TTOJIYYHIIM HauOOJIbIlIee pacpoCTpaHEHUE, TaK
KaK OJJICKTPUYCCKUE CHUTHAIBI Hamboyiee YIOOHBI I CO3/aHUs aBTOMATHYCCKUX,
TEJIEMEXaHNYCCKUX W BBIYUCITUTEILHBIX YCTPOUCTB.

[lonarue 00 aBTOMaTUYEeCKOM KOHTpoje. M3meputenabHble MMpeoOpa3zoBaTey,
JATYUKH, UX OCHOBHBIC XapaKTEPUCTHUKHU.

ABTOMAaTHYECKUN KOHTPOJIb TEXHOJOTHMYECKUX IapaMEeTPOB TECHO CBA3aH C MX
M3MEpPECHUEM. 3ajlady HM3MEPEHHUsS BBINOJHICT HM3MEpUTENbHas Ienb. OHA COCTOUT U3
COBOKYITHOCTH M3MEPUTEIIbHBIX ITpeoOpa3oBaTesiell - yCTPONCTB, B KOTOPHIX PeaTH3yeTCs
B3aUMHO-OJHO3HA4YHAsl 3aBUCUMOCTh MEXJIY BXOJHOM M BBIXOJHOM BEIWYHMHAMU.
[TepBUYHBINM U3MEPUTETBHBIN MTPEOOpPa30BaTEb Ha3bIBACTCS TATUNKOM.

Haubombiiee pactipocTpaHeHHE B aBTOMATHUKE TOJIYUUIN DJICKTPUICCKHUE TaTUUKH,
KOTOpPhIE MOXXHO TOJPA3ACIUTh Ha JB€ OOJbIIME TPYNIbl: MNapaMEeTPUUYECKUE W
reHepatopsbie. [lapameTpuueckue NaTYUKU TPeoOpa3yroT HEIIEKTPUUECKHUE BXOIHBIC
CUTHaJIBI B Wu3MeHeHwe mapametrpoB R, L, C, M (akTHBHOTO CONPOTHBICHHS,

WHIYKTUBHOCTH,  €MKOCTH,  B3aMMHOM  HHJIYKTUBHOCTH)  BBIXOJHOM  IIEIH.
[TapameTpuueckue AATYMKUA TOAPA3IACISAIOTCS HA JATYUKU AKTUBHOTO COMPOTHUBIICHUS
(KOHTaKTHBIE, peocTaTHkbIE, MOTEHIIUOMETPUUYECKHE, TE€H30METPUYECKHUE,

TEPMOPE3UCTOPBI) M JTATYUKU PEAKTUBHOTO COMPOTHUBJICHUS (MHIYyKTUBHBIC, B3aWMHO-
WHYKTUBHBIE, MATHUTOYTIPYTUE, EMKOCTHBIE).

[‘eneparopHble JaTYUKU TTPeoOpa3yroT BxoaHyto Bennuuny B IJ1C unu Tok. K Hum
OTHOCATCS TEPMOIJICKTPUUECKHUE (TEPMOIIAPHI), MHE30JICKTPUUECKHUE, TAXOMETPUUECKHE,
HEKOTOpbIe (POTOIEKTPUIECCKUE JATUUKH U JIP.




2. TpeOGoBaHMsl K BBINOJHEHHUIO JJA00OPATOPHOI0 NMPAKTUKYyMAa

K BbITIONTHEHHUIO J1A0OPATOPHBIX PabdOT JOMYCKAIOTCS CTYACHTHI, IMPOIICIITHE
WHCTPYKTAX 10 TEXHUKE O€30MacHOCTH.

Kaxmpiii cTyAeHT MODKeH 4YeTKO TOHHMMATh IeNlb JabopaTopHOW paboThl M
OTYCTIUBO MPEACTABIATh Ha3HAYCHHUE, MIPUHITUN PA0OTHI U OCHOBHBIE XapaKTEPUCTHUKU
UCCIIETyeMOM CXeMbl, ycTpoiicTBa uiu npubopa. [loaToMy nepes BEITOTHEHHEM Kax a0k
paboThl HeoOXoAMMa TNpeBapUTeIbHAs MOATOTOBKA, B IMPOIECCE KOTOPOW CTYACHT
MOBTOPSET MPOMJACHHBIA TEOPETHUECKUI MaTepuai, TOTOBUT TaOJMUIbl HAOIOACHUM U
U3y4YaeT MOoCIeA0BaTeIbHOCTh HEOOXOIUMBIX OTepaIuil.

[locne mpoBepKr CTENEHW TOTOBHOCTH CTYJIEHTA K BBIMOJIHEHUIO JaOOpaTOpPHOI
paboThl OH JOIMYyCKaeTcsi K COOpKE CXEMbl WJIM HaIllMCaHUsI MPOrpaMMbl, YKa3aHHOU B
3a/IaHUU.

JlabopaTopHbie pabOThI BBITIOJHSIOTCS OpUrajiaMi MakCUMyM IO 2 4YelioBeka. 3a
KaXJ10M Opurasion 3aKperviseTcs onpeieIeHHOE 000pyI0BaHUE.

[Tocne mpoBepku COOpaHHOM CXEMBbI MpenojaBaTesieM CTYJIEHThl MPUCTYMAIOT K
BBINIOJIHEHUIO J1a0opaTopHOil paboThl. PaboTa cuMTaeTcsi 3aKOHUEHHOM B TOM cllydae,
eclii pe3ynpTaThl B BHJE 3allMceil, TaONMIl MpenCTaBICHBI MPENOAaBaTEeN0, UM
IIPOBEPEHBI W YTBEP)KICHBI, MOCIE YEr0o CTYIASHTHI pa3OMparoT CXeMy W IPUBOIST
pabodee MECTO B HCXOTHOE COCTOSIHUE.

2.1 Texuuka 0e30maCHOCTM TPM BBINOJHEHUH JA0OPATOPHBIX H
NMPAKTHYECKUX PadoT.

[Ipu nocraHoBke Bcex (UBHUECKUX OMNBITOB CTYACHTHI JOJDKHBI COOMIOAATH
mpaBuia TEXHUKH Oe3zonmacHOCTH. HeakkypaTHOCTh, HEBHHUMATEIHLHOCTh, HE3HAHUE
mpaBuJi TEXHUKH O€30MacHOCTH MOTYT IIOBJIeYh HECYAaCTHBIC ciaydau. Jluia, He
IPOIIEINE UHCTPYKTAXK MO COOJIOICHUIO MPABWIJI TEXHUKH 0€30MacHOCTH, K paboTe B
1a60paTOpUU He AOMYCKAKOTCS.

[Ipuctynatb K  BBINOJHEHUIO JIA0OPATOPHBIX paboT 0Oe3  pasperieHus
npenojaBaTenss W JlabopaHTa KaTeropuyecku 3ampemaercs. llocie BbIoONHEHUs
SKCIEPUMEHTa, O00pabOTKH, aHajdu3a TMOJYYEHHBIX pe3yJbTaTOB M OTBETAa Ha
KOHTPOJILHBIE BOIPOCHI IMPEIOIaBaTeNb B KypHAJe PETUCTPUPYET (PaKT BHITTOJHCHUS
1abopaTtopHOl paboTHI (3a4eT).

JlaGopatopHbie pabOThI, KOTOPBIE CTYACHT HE BBIMOJHUI B TEUCHUE CEMECTpa Mo
YBOXKUTEIHHOU MPUYUHE, MOTYT OBITh BBITIOJHEHBI UM Ha JOMOJTHHUTEIIbHBIX 3aHSTHUSX,
OpraHU30BaHHBIX B yueOHOI saboparopuu. JIOMyck K BBIMOJTHEHHUIO MPOIYIICHHON
1abopaTopHO#l PabOThI CTYJEHT JOJIKEH MOJIYYHUTh y TPEToaBaTes, BEYIIEero 3aHITHs
B JJaHHOW y4eOHOM TpymIe.

DrTarbl BRIMOTHEHUS JTa00OPaTOPHOM pabOTHI

BrimonHenne kaxaou 1adbopaTopHoi WIM  TPAKTHYECKOW  pabOThI,
BXOJISIIIICH B MMPAKTUKYM, TTPETYCMaTPUBACT CIICAYIONINE ITAIIBI:

1) MeopemuyecKyro n0020MoeGKYy,

2) O00NYCK K 8bINOJIHEHUIO pabombl,

3) 8bINOIHEHUS 3A0AHUS,;

4) omuyem o0 8bINOJIHEHUU 1AOOPAMOPHOU pabombl;

5) 3auumy 8bINOJIHEHHOU pabomal.



Teopemuueckan no020mo6éKka CBOAUTCS K M3YYEHHUIO COOTBETCTBYIOIIMX
(bu3NYeCKUX SBJICHUN 1 3aKOHOB MO0 PEKOMEHOBAaHHBIM YU4E€OHBIM TTOCOOUSIM JIJIsi OTBETA
Ha BOIPOCHI JIOMyCKAa W KOHTPOJIHHBIC BOMPOCHI, HM3YyUYCHUIO OMHCAHUS 3aJaHHOU
1abopaTopHO#l pabOTHl B IMENIAX O3HAKOMIJICHUS C METOAMKON M3MEPEHHUS W TMOPSIKOM
BBITIOJTHEHUS pa0oThL. [ToaroToBKa IPOBOAUTCS 3apaHee, A0 BBIMOTHEHUS Ja00paTOpHOI
paboThI, TaKk KaK ayJAUTOPHBIC 3aHITHS MPEAHA3HAYEHBI TOJBKO IS TIOJYYCHHS JOMyCKa
K paboTe, Ha IPOBEJIEHNE U3MEPEHUI U 3aILUTY JJA0OPAaTOPHOU PabOTHI.

Jlonyck K 6blnojiHeHul0 padomsvl COCTOUT B TMPOBEPKE IMpenojaaBaTesieM
TEOPETUUYECKON MOJrOTOBKH CTYJIEHTa K KaXJ0M pabore, 3HaAaHUS METOAa U3MEPEHUU U
nopsiJika BBIMOJHEHUsI paboThl. YTOOBI 3Ta Oecena c ImpemnojaBaresieM Oblia MOJIE3HOM,
IpU U3yYEHUU ONMHUCAHUsI PabOThl HY’)KHO OTMETUTh HESICHBIE BOMPOCHI U 00s3aTEIBHO
BBISICHUTD UX Ha JIOMYyCKE.

Haoébnwoenua u usmepenua — TiiaBHas 4acTh dKcrepuMeHTa. OHU TpeOYyIOT OT
CTyJIGHTa 3HAHHUS METOJIOB U3MEPEHUM, JOHKHOTO BHUMAHHUS W AKKYpaTHOCTH TIpHU
CHATUM TIOKA3aHMM W 3amucH pPe3ysbTaToB u3MepeHuil. JlabopaHT ciegutr 3a
BBITIOJITHGHUEM JKCIIEPUMEHTA, BH3UPYET IIONYYCHHBIC JaHHBIE M B JIA0OpPaTOPHOM
KypHajie oTMedaeT (DaKT BHIMOJTHEHUS YKCIICPUMEHTA.

Omuem o evinonnenuu nadvopamopuoit pavomst. OT4eT 0 padore opopmisercs
WHIWBUTYyAIEHO KOKIBIM CTYJCHTOM B TETPAIH, WIIM HAa OTACIBHBIX JIUCTaX.

3awuma 6vinoJIHEHHOU padompl CBOAUTCS K NPEICTABICHUIO IMPENOJABATEIIO
pe3yibTaTOB SKCIEPUMEHTA, MPEACTABICHHBIX B OTYETE W JOKA3aTeIbCTBY TOTO, YTO
U3MEPEHUE BBIMOIHEHO MPABUIBHO, COTVIACHO HOPMAaTUBaM, MPEIbIBISIEMbIM K METO/IaM
W3MEPEHUM.

OdopmiieHre KOHCIIEKTa JUIsl JOMycKa K JabopaToOpHOM paboTe MpeICcTaBiIseTCs U
JOTyCKaeTcsl B CBOOOAHOM hopme.

OT4eT 0 BBINOJHEHNUHU J1a00paTOPHOU pabOTHI.

Otuer 3aBepmiaeT jgabopatopHyro paboTy. B ordyere 0000mmIar0TCS pe3yabTaThl
BCEX MPEBIIYIINX 3TAMOB €€ BBITOJHECHUS. [103TOMY B HEM 0053aTE€IbHO JOJKHBI OBITH

yKa3aHbI:
1) HaszeaHue pabomol;
2) yenu u 3adavu pabomol,
3) obopyoosanue,
4) X00 8bINOJIHEHUS IAOOPAMOPHOU UTU NPAKMUYECKOU pabombt,
5) 6b1800bL.

[lepBble TpU MYyHKTOB OTYETa MPECTABISIOT COOOM CBENEHUS, KOTOPHIC JTOJKHBI
OBITh U3JI0KEHBI B KOHCTIEKTE. [[09TOMY KOHCTIEKT SIBIISIETCS HAYaJIOM OTYETA.

BriBogbl. B 9TOM MyHKTE MONMy4YeHHBIE PE3yNbTaThl CPABHUBAIOT C TAOIMYHBIMU
3HAYCHUSIMH,  OIICHUBAIOT  WMEIONIMECS  PACXOXKICHUS, AT  OOBSICHEHHS
IKCIIEPUMEHTATILHO OOHAPYKEHHBIM (haKTaM U 3apETUCTPUPOBAHHBIM 3aBUCHMOCTSIM.



3. OnpenesieHre MOIIIHOCTH NMPUBOIA

ITopsaok BbINOJTHEHHE PadOTHI:

e CoOpaTh MPOCTYIO CXeMy dIIeKTpuueckod mernu (pucyHok 1.2) mis MoTop-
penykropa Ha 220 B u 24 B u namnbl HakanuBanus 220 B;

e OnpenenuTs NOTPEOISIEMYIO IBUTATEIEM HANIPSKEHUS U CUITY TOKA,

e PaccuuraTh MomHOCTH Auratens (P=1*U).

e (CaenaTh BBIBOJBI.

McTouHuk Toka

MpyemHuk
ANEKTPHYECKO
JHEepruM

l_—’__,_,_.-——F'-‘” JaMblkatolllee

Mposona )
yeTpoicTao

Pucynox 1 — [Ipocreiiiias snexkTpudeckas 1emnp (Jlamrnoyka, 6atapest 1 KHOIKa
COEIMHEHBI TIPOBOJIAMHU )

|+

—— ]

A g

=

Pucynok 2 — IIpocTas anexkrpryeckas Lelb.



4. IlocTpoeHune MPOCTOii ITeKTPUUEeCKoil nenu ucnoan3ys IP200

HOpﬂIlOK BBIIIOJIHCHHUE paﬁoTl:.I:

e [logxmounTh 00OpyIO0BaHHUE AMEKTpUUecKon enu yepe3 [1P200;
e [loaKIIOYHUTH 3TEKTPUUYECKYIO LIEMb COMNIACHO pUCYHKaM | 1 2.
~220B

N1 LT

~220B

N2 LT

24B
4

Bn1

<z

24B  BN2

§&+

Ejn.’-

Pucynoxk 1 — CxeMa moaxIt0ueHus: AUCKPETHBIX AaTdynukoB K [TP200

[T CTI1 (T [(T7

— | =2l = w| = ~|=|c
88888§88§888
- 1516 (17 |1

Y

%##%####&

= L IlpuBox

| N

220B

L

24B

=1 + IIpuBoja

2

24B

Pucynoxk 2 — Cxema nogkmouenust Harpysku k [1P200

Buumanmue! HporpaManyeMoe peigae HE ABJIACTCHA UCTOYHMKOM INUTAHUA, 4 B
3JIeKTpI/I‘IeCKOﬁ Henu BbINOJHACT (l)yHKIH(IIO KHOIIKH (3aMbIKaeT HJIH Pa3MbIKACT

JIEKTPUYECKYIO LIeNb).
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5. CocraBjieHHe MPOCTOH MPOrpaMMbl yIIPaBJIeHUs] IPUBOJAMM

IMopsaok BeinoTHEHUE PadOThHI:

® CKayaTh porpaMmmy OwenLogic C caiita
https://owen.ru/product/programmnoe obespechenie owen logic ;

e BpIOpaTh MoOACHL NpubOOpa IS MOJAKIIOYEHHUs, B Hamem ciydae I1P200
(J1r00y10);

® 03HAKOMHUTHCS C HHTEPGEHCOM MPOrpaMMbl ¥ PyHKIUAMU JEHCTBUS,

® [pU MOMOIIU MPEICTaBICHHBIX JOTUYECKUX (DYHKUUN (PUCYHOK 1) COCTaBUTH
peIINTL IBC 3aJa4u,

L 33.HI/IC&TB BBIBO/IbI.

g~
1 - DyHKLMA x
I1 . |
1l awo P - 01
1 = n
I2 I'l S——
£} wm
Torwseckan @ysiua MITH
1
I3 1 - e
; - 1 1 Q 2 TNorwseckan yrxuna HE
T4 i Il X eymeynn
fb eymxumonanbies ji Gnok
b M A
CeoiicTea Cxema 10 x
] [} 1 1 - ﬂmsm‘ m—
I5 NOT Q3 W o st corsaere e

Pucynoxk 1 — OcHOBHBIE JIoTHUeCcKUe QYHKITUN

3amauya Nel. [Ipu cpaGaTbiBaHMM TEPBOro JUCKETHOro Bxoja |1 Bkirowaercs
BTOpOil nuckpeTHbid Bbhixod Q2. Ecnm cpabarbiBaeT BTOpOW WM TPETHH AUCKpPETHBIC
Bx0J6I 12 1 |3, TO AMCKpeTHBIN BBIXO] OTKII09aeTcs Q2.

3amauya Ne2. Bropoit muckpernsiii BeiIxoq Q2 pabGoTaeT Torma M TOJIBKO TOT/IA,
KOT/Ia TIEPBBIA JUCKETHBIN BX0/ |1 BKJIIOYEH, a BTOPOIl WU TPETUI JTUCKPETHBIE BXOJIbI
12 1 13 oTKJII04YEHBI.

JlomaniHee 3aganue.
3apaua Ne3. [Ipu cpabaTeiBaHMM MEPBOTO JUCKETHOTO BXoja |1, ocymecTBisercs

nojava >KUAKOCTH B eMKOCTh 4epe3 Hacoc 1. [lpn moctmkeHMM KUAKOCTH BEPXHETO
JaTYuKa ypOBHS IMOJaya KUJIKOCTH B €MKOCTh IpeKpamaercs. Eciau onepaTtop HaxMmeT
KHOIIKY CTOII, I10J1a4a KUJKOCTH TAKXKE JOJKHA MPEKPATUTHCS.
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6 U3yuyenue apumMerndecknii onepanuii 1 GyHKIUM CPABHEHUSI

IMopsiok BeINoTHEHUE PadOThHI:

3aiiTu B mporpammy OwenLogic;
BBIOpATh MOJIEITb IPHOOpA AJIs TOAKITIOUEHHsI, B HameM cirydae [1P200;
O3HAKOMHTKCS ¢ HHTEp(heiicoM MporpaMMBbl ¥ (PYHKIMSIMU JICHCTBUS;

® [pU MOMOIIU MPEICTAaBICHHBIX JOTUYECKUX (PyHKUIUN (pUCYHOK 1) COCTaBUTH
pEeluTh ABE 3a0a4H;

e 3amnmucarh BBIBOJEI.

(%] e %]
AI1l (e le Q3

EEEREL

50,001 50,001 1
ATl o | e : | 1 Q3
150 J

| se

Pucynok 1 — OcHOBHBIE JIOTHUECKUE PYHKIUN

3apaua Nel. Tlpu cpabaTeiBaHuu MepBOro auckeTHoro Bxonaa |1 Bkirouaercs
Tpetuii muckpeTHbii Beixon Q3. Ecnm Temmeparypa B eMkocTH npesbimaer 63 °C wiam
cpabaThIBaeT BTOPOIl TUCKPETHBIN BXOJ |2, TO IUCKpeTHBIN BBIXOA OTKII09aeTcs Q3.

JlomaniHee 3aganue.

3apaua Ne3. Ilpu cpabarTeiBaHMM MEPBOTO AUCKETHOTO BXoja |1, ocymecTBisercs
nojiada XUJAKOCTH B eMKocTh uepe3 Hacoc 1. Ilpu mocTXeHHM >KHIKOCTH BEPXHETO
JaTYMKA YPOBHS TMOJaua >KUJIKOCTH B €MKOCTh mpekpamaercsa. Eciam oneparop HaxmeT
KHOIIKY CTOII, MOjayda >KUJIKOCTU TaKXkKe JOJKHA MpeKpaTuThcs. Ecnu Ttemmeparypa B
emkoctu npesbimaet 99 °C, peikmrouaercs Hacoc 1 u Bkmouaercs Hacoc 2.
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7/ N3yyeHue TpUrepoB, C1€TYHKOB, 1eTEKTOPOB (PPOHTOB.

IMopsiok BeINoTHEHUE PadOThHI:

3aiiTu B mporpammy OwenLogic;
BBIOpATh MOJIEITb IPHOOpA AJIs TOAKITIOUEHHsI, B HameM cirydae [1P200;
O3HAKOMHTKCS ¢ HHTEp(heiicoM MporpaMMBbl ¥ (PYHKIMSIMU JICHCTBUS;

® IIpH MOMOIIY TPEACTABICHHBIX JIOTUYCCKUX (PYHKIUH (PUCYHOK 1) COCTaBUTH
PEIIUTh JBE 3a/1a4H;

e 3amnucaTb BBHIBOJIBL.

RTRIG1

11 12 17 | K e 01
1 SR1
I2 R1_|S Ql 1 Qz
R
13 B |
RS1
14 | 1R o2 ° 03
S
I5 1 —F_—

Pucynok 1 — @yHKIIHUS CpaBHEHUS YKMCEN C TIJIaBaIOIICH 3amaTou

3apaua Nel. Tlpu cpabaTeiBaHuu mnepBoro aucketHoro Bxonaa |1 Bkirouaercs
BTOpOH muckpeTHBbI Beixon Q3. Ecnm Temmeparypa B emkoctu npesbimaer 63 °C wm
cpabaThIBaeT BTOPOIl TUCKPETHBIN BXO |2, TO IUCKpeTHBIN BBIXOA OTKII0YaeTcs Q3.

JlomamiHee 3aganue.

3apaua Ne3. Ilpu cpabarTbIiBaHHM MEPBOTO AUCKETHOTO BXoja |1, ocymecTBisercs
nojiada XUJAKOCTH B eMKocTh depe3 Hacoc 1. Ilpu mocTXeHHH >KHIKOCTH BEPXHETO
JaTYMKa YPOBHS TMO/ada >KUJIKOCTH B €MKOCTh mpekpaimaerca. Ecnu onepatop Haxmer
KHOIIKY CTOII, Mojada >KUJIKOCTU TakKe JOJHKHA TpekpaTuThes. Ecnu Temmeparypa B
emkoctu npesbimaet 99 °C, peikmrouaercsa Hacoc 1 u Bkmouaercs Hacoc 2.
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8 PabGora ¢ JI0KaJbHBIMH NlepeMeHHbIMHI

IMopsaok BeinoTHEHUE PadOThHI:

BBITIOJTHUATH 3aa9y Ne3 u3 1a6. Ne3 ucnomns3ys nepemenusie (pucl);
PEIINTH 33a4y;

coOpaTh IMEKTPUIECKYIO CXEMY YIIPaBICHUE TIPUBOIOM;

IPOBEPUTH PAOOTOCTIOCOOHOCTH MPOTPAMMBI Ha COOpaHHOM 3J1.LIETH;
CaMOCTOSATENBHO PEMINTH 3amaayNel

nl o s |
2 ) e

te 4 M

faT . MpeesiweHue Temn. ]

I3 ABapua ]
L Ycnoeue pabombi lMpueoda_1

-

[ Cton 1 NOT (- .

[ ABapuAa —J
“ e
[ MpeesiweHne TemMn. NOT

if

AI2 _x—x :v
_ _ Q4

Pucynok 1 — Pemennas 3amaua No3 u3 na6. Ne3 ¢ moMoIpi0 NepeMeHHbIX.

3apaua Nel. Ilpu Haxatuu kHOmoOK «Ctapt» U «Ilomaua BoABD» OCYIIECTBIISIETCS
nomaya Boael uepe3 «Hacoc 1». Ilpu pmocTmkeHMM BEpXHEro JaTdyWKa YpPOBHS
BbIKIIIOYaeTcss «Hacoc 1» u Bkmrouaercs «Hacoc 2», koTopblii oTKauuBaeT Boxdy. [lpu
cpabaTbIBaHUM HMIXKHETO JAartuMka ypoBHA «Hacoc 2» oTkirodaercss W BKIHOYAETCs
«Hacoc 1». lukn noBTopsiercs 3 pa3a, mociie 4ero HacoChl NEPECTAOT padOTaTh.

Ilpumeuanue! Ilpu pewenuu OamHoU 3a0auu NOHAOOOUMCS OeMeKmMop 3A0He20
(PpoHma u UHKpeMeHMANbHbIL CHeMYUK UMNYTbCOB

14



9. lMoak0YeHUEe TATYUKOB TeMIiepaTypbl U AaBJjenus k [1P200

IHopsiioK BbINMOJIHEHHE PA0OTHI:
® M3YYUTH CXEMBI ITOJIKIIFOUCHUS aHAIOTOBBIX AaT4ukoB kK [TP200 (puc.1 u 2);

NOJKIIOYUTh W TMPOTECTUPOBATH JIATUHKH,
coryiacHo (puc.l u 2);

L BBIAAHHBIC IIPCIIOAABATCIICM

BBIBECTH 3HAYECHUS TeMIieparypsl Ha aucruien 11P200;

CaMOCTOSITEJILHO IOJKJIIOYUTh JaTYMK [JaBJICHUS W BBIBECTH 3HAUYECHUE
nasienns Ha aucruieit [1P200;

® 3aIIrMcCaTb BBIBO/JBI.

JlaTyuku ¢ BbIXOAOM

JlaT4vku C BbIXOAOM Conpotuenetive

«Hanpsxexue 0...10 B» «TOK 4...20 MA» 0...4000 Om
u u Uu U I 1 I 1 Rusw Ruaw  Rusm Ruam
+| —|+|+| —| +| +(<9—T612 +(9—T(-3 | | | | | |

—27]28(29(30(31|32  (H27(28(29(30(31[32}F [ 930 Wi

- NE =
E%’%%’%% E%%%’%Z—z’ 232<g<

8 o O O © ©
Nl N Mo i ~——
Mpynna1 [pynna 2 Mpynna1 pynna 2 pynna 1 lpynna 2

Pucynok 1 — Cxema noakIt0ueHUs aHAJIOTOBBIX AaTuukoB Kk [1P200

MP200
Al | + | 1 -  OaTtuymk
com | =12 , 4..20 MA
- +
B

PucyHok 2 — Cxema NoAKII0YEHHUS aHAIOTOBbIX 1aTyukoB K [1P200

Tepmonapa nHanpamyto k [IP200 He mnoakmrodaeTcd, T.K. y HEE HET
yHuuUUpoBaHHOTO curHana. Ee BeixogHoi curnan (MB) HeoOxonumo yHUGUUIUPOBATH
¢ mnomonis HIIT (Hopmupyromuii mnpeoOpaszoBaTenb TeMmieparypbl). s sToro
HeoOxoaumo moakIoYuTh Tepmornapy k HIIT cormachHo cxeme (cMm. Ha kopryce HIIT)

Hanee uepe3 wmukpo-USB moaxmouaem HIIT k IIK u oTkpeiBaem mporpammy
«Konpuryparop HITT»

[IpousBecTy KaIMOPOBKY TepMONaphl COTJIACHO PUCYHKY 3.

15



Hactpoiku a

sSo T i ’ (0X0) MA
Bxoa BbiXOAHOW curHan OtkpbiTb U3

danna
TXA (K) 4-20 MA v

k.’II'I AaTumkKa Tun BbIXOAHOIO CUrHana
CoxpaxuTb B

I(MA) BbiXxOAHOW curHan nNpy asapum
20

3arpysutb 13

npubopa

°C
3anucatb B

I i npnbop

HwxHsas rpaHiua BepxHsas rpaHuUa

4-x nposopan 00 B

‘Cxema noakatouenmsa TC MocrosHHas BpeMern dmunbTpa B Heckonbko
npubopos
¥ YuuTbiBaTb XONOAHbIN cna

Pucynox 3 — Kanu6poBka Tepmoriapsi ¢ nomoinbio «Konduryparopa HITT»

B «Kondwuryparope HIIT» Heobxomumo ykas3artb:
1) Tun naTyrka TeMIepaTypsl;

2) Tun BerxogHoro curnaina (4-20 MA unu 0-10 B);
3) TemnepaTypHbIi qUana3oH U3MEPEHUS JaTUNKa

Hacrpoiika anaaoroso Bxoaa Ha I1P200.

CeolicTea AIZ nm|

. - -

1 . Cmewenue gech 0
CwrHan pamwika 4. 20 mA
(i) Bxop AI2 ' Moctoannan spe 0,01

1 Ana noayuenug Boaee nodpobnold undopMauuy RHaxmume F1 Pexama paEnTbl £ Aranoroseith

Hiokn re rparvu: -40
Bepan rpasu 400

Pucynok 3 — Hactpoiika ananoroso Bxozaa Ha [1P200

1) Haxxats JIKM Ha aHAJIOTOBBII BXO;

B cBoiicTBax BXo/1a yKa3arhb:

2) Tun BerxogHoro curHana (4-20 MA uimu 0-10 B);
3) TemnepaTypHbIi AUANa30H U3MEPECHUS TaTUNKa

16




10 Moakarouenue naneaun oneparopa CII307 x ITP200

[Topsinok BBINOTHEHUE PAOOTHI:

MOJAKTIOYUTH OJIMH U3 TUIIOB JATYMKOB TeMIepaTypsl uiu aaienns Kk [1P200;
MOAKJIIOUNTH (pu3ndecku 2 mpudopa o unrepdeiicy RS-485;

HACTPOUTH MMapaMeTPhI CBSI3U MEXKIY IBYMS IIPUOOpaMu;

3aMucaTh BBIBOIBI.

B mporpamme OwenLogic HacTpouTh mapaMeTphl CBSI3M COTIACHO PUCYHKY 1.

Hactpoiika npuBGopa

—}- MpuBop MomyaynnexcHbii vHTepdeic Nnepeaaqyy gadHax. Jnusa
5 YCTPOMCTE.
Yackl

—|- Nkepepeiice @) CoenaTe o yMOM4EHo ﬂ.l. 3aBoackue HacTpol

Cam, 16 ‘ Tun uHTepdeica:

Maomynm paciuUpeHmA Homep cnota: 1 -
—I- Bxonsl Pexna:  Slave -

M
[+}- AnanoroBie
£ MpoTokon: -

[+ OmwckpeTHbie Cropocro: | 115200 -

—|- Brixome
[} OuckpeTHble UemHocTs: | HeT -
Yacno cton-Bur; 1 -
Butel panHen: 8 -
10
KaonamerTapuii:

Pucynok 1 — Hactpoiika napamerpos cBs3u 1 [1P200

JlokanbHbIE MIEPEMEHHBIC HCIOJIB3YIOTCS TOIBKO BHYTpH mporpammbl OwenLogic.
Ins mepenaun mapametrpoB ¢ CI1200 na manens omepatopa CII307 HeoOxommmo
UCIIOJIb30BATh CETEBbIE IEPEMEHHBIE.

[Ipumeuanune! Jlns nepemaun  OylieBbIX  3HAYEHUW  BBIOMPAEM  MKOHKY
«Ilepexmtouarenib ¢ HHANKALME», YKa3bIBAEM PETUCTP C LEIOYUCICHHBIM TUIIOM (T.K. B
pexume Slave TTP200 He moxer mepenaBaTh nepeMeHHbie Tuna Bool) u ¢dyHKIMIO

3anucu 4X.
PerucTp

& v sufm o~

L] wH. anp. L] wH. anp.
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Hactpolika npubopa —

Wmr: Appec MP200 - Appec: 16
[] Crapwwmm pemicTpom Bnepen Crapwwm Gafitom snepen
Float: 2 1 4 3
=1 Mnrepereiicu
[=}-R:5485, Cnor 1, Slave Kowmerrapuii
: ..... ﬁwﬂc rlpzm = 16 ----------
----- Momynm paclmpetna
=- Bl_'.D.r.'lhl + Iﬁ X Wra: | Temnepatypa
LT:-:}--.IQ\HE.I'IDI'DBhIE WMa nepeMerHol Tian Appec perw Tun: | Crnnasarowes sansTon v
[} OuckpeTrbie Temnepatypa C nnagatoweil 3anaToi 512 .
% Pervctp: | 512
=1 Boiook
[} OuckpeTtbie KomMMeHTapHi:
Pucynok 2 — Co3maHue ceTeBOl NEpeMEHHOW JId Mepefayd 3HayeHUs

TEMIIEPATYPbI

Ckauathb mporpammy ¢ caiita https://owen.ru/product/sp3xx/software

MporpaMmMHoe oGecneveHue

KoHdwmrypatop CMN300 V2.03k-5 CrauyaTh

OtkpsiBaeM koHuryparop CI1300 u co3naeM mpoekT

ECTpon-::TE:o PLC nopt
B[:C'M YCTROACTED He wcnonesyetca PLC nopr
; - Download nopT Modbus ASCH Master .
.. CeTessie HaCTROMHN Modbus RTU Slave MapameTpel nopTa
Cropocts Bt panHenc
C4s00 O 56000 ()76ur  (® Bgur

(9600 (57600
) 19200 (® 115200 Cron Gut
(38400 () 187500 ®1enr O26uma

KoHTponk yeTHoCT

(®) OrcyTeTeyeT (") HeveHini () YeTHeii

Janepxka

Janep#Ka oTpaBkK ljl MC
Mepenaya AAHHLD
-

[] BuptyansHeii agpec

1152{"]. 8. HE‘-‘T. 1 HzmeHT MopAOAOK perMcCTpOE

ovme

HacTtpoiika

Pucynok 3 — Hactpoiika mapamMeTpoB CBsI3U AJisl TaHENU orepaTopa

st oToOpaskeHUsl mMapaMeTPOB TeMIEPATyphl UK JaBjieHuUs (J11000M epeMeHHON
C TIJIaBArOIIEH 3amsaToi) Ha BepXHel naHenu BeionpaeM UKoHKY «lludpoBoit nucriein.
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—.L\l- BE RE RE 25 a
_{- UndpoEoi guonnei E

288w 0 - | A

Pucynok 4 — Bei6op ukonku «lludpoBoit gucrieii»

VYkazeiBaeM azapec mpuoopa [1P200 (B mamem ciydae 16), ampec mepeMEeHHOM
(peructpa 512) B KOTOpPOM XpaHHMTCS 3HA4YEHHE TeMIlepaTypbl. /[ mepeMeHHbIX ¢

TUTaBarolie 3amsaroi ykaszpiBaeM Ttun DWord. J[ins menovrcieHHBIX TepEeMEHHBIX
ykazeiBaeM Tum Word.

Lindposoii gncnneid

Pervctp anementa  Oucnnet Wpwer User  Pachnonoxerwe

Yeompolicteo
Mopt PLC nopt b
Bupt. cT. 0 Agpec
Pervctp

T v

O oow. anp

3HaveHue
Tun Word ~

Word

CmmeHa MpumeHTS Cnpaska

Pucynox 5 — [lapamerpsl peructpa udppoBoro aucruies

B mapametpax mucres ykasbiBaem hopmat Float (muist urcen ¢ ruraBaromieit
3arsaToit). JJyis 1emounciieHHBIX epeMeHHbIX yKaszbiBaeM (hopmat Dec mmm Unsigned.

Linposoil gncnnei

Peructp anemesta  Lcnneid  |lpuer Leet  Pacnionoxkerue

Popmat PaspaoHocTs

(O Dec () Hex Beero sHakos

® IFI/\\)oat (O Unsigried Dpotitan yacTs

Bua BripaeHreaHre

- Ocneea () ceepy
ﬁ (o usHTpy (®)no cepemme
Ve (® crpasa O crmsy

[ Nuneitroe macwratimposarme
WeTourme Pesynetar

Tun Dec
Makcurym 100 Makcumym 100
Pervctp Pervctp
MutHmnym 0 MiHiraym
Pernctp PervcTp
[ Bur emmmocm [ C seaywim Hynem

Omena MpuMeHTE Cnpaexa

Pucynok 6 — Ilapametpsl gucres.
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11. Ynpasienue ITP200 npuBogaMu ¢ 00J1bIIUMHA TOKAMH HATPY3KHU.

IMopsaok BeINOJTHEHHE padoThI:

MOAKIIOYUTh E€MKOCTHOM JaTuuk cC HampsbkeHueM 24 Bk  11P200

JUCKpETHOMY BXoAy ¢ Hampsbkenuem 220 B (puc.1);
MOAKTIOYUTRCS (PU3UYECKH K TTaHeu onepaTopa uarepdericy RS-485;

HACTPOUTH MapaMeTpPhbl CBA3U MEXIY ABYMS IpruOopamu;

PCUINTD 3a1a1y,

MPOBEPUTH PabOTOCTIOCOOHOCTH pelieHHoM 3aaaun Ha [1P200;

3aIIMCaThb BBIBOJBI.

@
®

K

12

=
4

11

10
[]

1

13 1
A2 N At

|

-

= HO ©

9
13

POK78/4  6)

Pucynok 1 — Cxema noakIt0ueHus IpOMEKYTOYHOTO pelie, a) — C YIPaBJISIIOIIEM
nepeMeHHbIM ToKoM 220 B, 0) — ¢ ynpaBiisitolieM nocTOsSsHHbIM TOKOM 24 B.

[IpoMeXXyTOUHBIE pEJI€  UCIOJB3YIOTCA JUI 3aMbIKAHUA WM Pa3MbIKaHUs
HECKOJIbKUX OTIEJIBHBIX IPYT OT JApyra 3jeKkrpocerei. Hampumep, 0MH KOHTAKT MOXKET
OTBEYATh 3a BKJIIOYCHHE B CXEMY aBapHMHOTO CUTHaNa, a APYyro — oOecreuuBaTh
OTCOEIMHEHNE BBIKIIOUaTeNns. Bropoe HazHaueHHWE — KOMMYTAllUsS TOKOB C OOJBIIMMHU

tokamu. Hanpumep, ynpasnstomuii Tok 24 B, 3aMbikaeT 1iens ¢ TokoM 220 B.
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Pucynok 2 — CxeMa ynpaBiieHHs IPUBOJOM Y€PE3 MPOMEKYTOUHOIO Pelie

NwcKpeTHbln Bxoa 220 B
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BbIXOAHOM CUIHAN AaTYMKA

Pucynok 3 — Cxema noakiItoueHus AMCKpeTHOro naruuka Ha 24 B x [TP200 ¢
HaIpsKEHUEM JUCKpeTHOro Bxona 220 B.

3apaua Nel. IIpu HaxxaTuu oneparopoM KHONKHU «CTapT» ocylecTBseTcs padboTta
npuBona 1. Ecnu cpabaTeiBaeT WHAYKTHBHBIM matuuk 24 B, nHacoc 1 mepecraer
pabotath u BKiroyaercs npusoj_2. [IpuBoa_2 ympasmnsiercs yepes3 Q1.

3agaua Ne2. Bropo#l nuckpeTHbidl Bbixoa Q2 ympaBiieT 3JI.UENbI0 HaNPSKEHUs
24 B. IlpuBon xotopsiM ympaisier Q2 mmeer Hanpspkenuwe nutanus 220 B. Ilpu
HaXXaTUH OrepaTopoM KHONKHU «CTapT» NMPUBOJ TOKEH paboTaTh.

3apaua Ne3. [Ipu Haxkatuu oneparopoM KHOMKU «CTapT» OCYIIECTBIsETCS padoTa
npuBona 1. Ecmu cpabaTeiBaeT WHAYKTHBHBIN matuuk 24 B, wacoc 1 mepectaer
paborate u Bkiro4aeTcs npuBoja 2. [lpuBon 2 ympaBisercs depe3 MPOMEKYTOUHOE
pene.
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12CocraBienne pyHKIIHOHAJBHBIX CXeM aBTOMATH3AINH

HOpﬂIlOK BBIIIOJIHCHHUE paﬁoTl:.I:

e o3Hakomuthcsa ¢ [OCT 21.404-85

® COCTaBUTh (DYHKUHMOHAIIbHBIC

MpoucCCOB COTJIACHO BBIAAHHOMY 3a1aHUIO

® 3aIIrMcCaTb BBIBO/JBI.

CXEMbI

aBTOMaTu3alnu TCXHOJJOTHNYCCKUX
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PucyHok 1 — @yHKIIMOHAIbHASL CXEMA aBTOMATU3AIIMU HAarPEeBOM TapOM BOJbI B
MapPOKUIKOCTHOM TETNIOOOMEHHHKE
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Pucynok 1 — @yHKIIMOHAIBHAA CXEMA ABTOMATU3AIMU JIMHUM Pa31adyd KOpMa
MOOMIBHBIM KOPMOPA3IaTYNnKOM

Jlns Havanma mpolecca 3arpy3kd MOOMJIBHOTO KOPMOpa3JaTyhKa JOJKHO OBITh
3a(MKCUPOBAHO, UTO KOPMOPA3AaTUYMK HAXOAUTCS B UCXOAHOM IOJIOKEHUH (C TOMOIIBIO
KOHIIEBOT'O BBIKJIIOUATEISI) U YTO B HAKOMIUTEIHHOM OYHKEPE UMEETCSl KOPM (C MOMOIIBIO
naTyvka ypoBHs). [lanee OTKphIBaeTcsi 3aciOHKa (Ce KOHEYHBIE IOJIOKEHHUSI TOXKE
bukcHupyloTCca AaTYUKaMU) U 1O BECY OCYLIECTBISIETCA 3arpy3ka KOpMOpa3JaaTyHKa.
[Tocne 3TOro Mo curHaity pesne BpeMEHU MPOU3BOJUTCA KOpMOpasjaaya B psii KOPMYIIEK.
Bxitouenue u OTKIIIOYEHUE BBITPY3KH KOpMa OOECHEYMBAETCS C MOMOIIbI0 KOHEYHBIX
BBIKJTIOUATENECH, PUKCUPYIOMIMX Hayaio U KOHEll KOPMYIIEK.
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Bonpocsl k 3xk3amMeHy

1. TTonsitue o SCADA cucteme.

2. Hanucats nporpamMmy ynpasieHHs ais nporpammupyemoro peine (I1P200)
CUCTEMOM NOJayd BOAbl B €MKOCTb. 3aJaHue: MpPU HaxaTUu KHONKH «CrtapT»
OCYULIECTBJISIETCS MTOAYU KUAKOCTH B eMKocTh uepe3 Hacoc 1. Ilpu cpabareiBaHuun
natyuka BepxHero ypoBHs (Y (BepxHuii)) wiM TpU NPEBBILICHUH TEMIIEPATYPHI
xuakocth 50 C° momaua kumgkocTH npekpamaercs. Ecam BO BpemMs HanOJIHEHUS
€MKOCTH BOJIOW OINEpaTop HAXKMET KHONKY «CTom», TO mojaya >KUAKOCTH JOJKHA
MPEKPATUTHCS.

Haror 7

LYBepxriny)

LSy

Haroc 2 rLl

3. Onpenenenne NOHATUS «aBTOMaTU3auus». Llenn apTomaruzanuu.

4. Hanucate mporpamMmmy ympasiieHHs sl mporpammupyemoro peie (ITP200)
CUCTEMOM I0JIa4y BOJbI B EMKOCTh. 3a/IaHHE: IIPU Ha)xkaTUU KHOINKH «llomaya BoasD»
OCYILIECTBISIETCS ToJlava KUIKOCTH B eMKocTh uepe3 Hacoc 1. [Ipu cpabarbiBanuu
natyuka BepxHero ypoBHs (Y (BepxHuii)) momada >KUAKOCTH MpeKpamniaeTcs |
HAaYMHAETCS OTKauka >XUJIKOCTU BTOpbIM HacocoM (Hacac 2). ITlpu poctukenuun
HUKHETO JaTYMKa YPOBHS BbIKauKa BTOPBIM HAcOCOM mpekpamaercsa. Eciau Bo Bpems
HAITOJIHEHHSI eMKOCTH BOJIOW OMNEPATOP HAXKMET KHOMKY CTOII, TO Mojaya >KHJIKOCTU
JOJIKHA TTPEKPATUTHCS.

5. ®orogatuuku. Bunel. [Ipunuun padoTsl.

6. Hanncarp nporpammy ympasiieHus st mporpammupyemoro pene (I1P200)
CUCTEMOM NOJayud BOABI B E€MKOCTh. 3aJaHHe: NpU HaxaTuu KHONKH «Ctapt»
OCYILIECTBISIETCS ToJlava KUIKOCTH B eMKocTh uepe3 Hacoc 1. [Ipu cpabarbiBanuu
naTtyuka BepxHero ypoBHs (Y (BepxHuii)) wiM NpU MPEBBILICHHUH TEMIIEPATYPHI
xuakocth 50 C° momaua KMAKOCTH Tpekpamaercs. Ecam BO BpeMs HANONHEHUS
€MKOCTH BOJOH Omeparop HaXXMET KHOIKY CTOI, TO IoJada MXUIAKOCTH IOJDKHA
IPEKPATUTHCS.

7. HNatuuku nasneHus. Buasl. [Ipuanun paboThl.
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8. Hamucate mporpammy ymnpapieHus 1js nporpammupyemoro pene (ITP200)
CUCTEMOM MOJA4YM BOJbI B €MKOCTb. 3aJaHue: NMpU HaxaTuu KHomku «Crtapt» u
«lTogaya BOABD» OCYILIECTBIISIETCA MTOAAYa )KUAKOCTH B eMKOCTh yepe3 Hacoc 1. [lpu
cpabaTblBaHMU JaTuyvMKa BepxHero ypoBHs (Y (BepxHuil)) wiM Npu NpeBBILIEHUU
TEeMIepaTypbl WM Tpu padbore Hacoca 1 Oomee 1 MUHYTHI mojada >XUAKOCTU
npekpamaercs. Ecnu BO BpeMsl HANOJIHEHUS €MKOCTH BOJOM ONEpaTop HaKMET
KHOIIKY CTOII, TO 110J1a4ya >KMJIKOCTH JOJIKHA IPEKPATUTHCS.

9. Amnanoro-uudpooro npeodpazoatens (ALlll). Haznauenue. Ilpunummn
paboOTHI.

10. Hanmucatp mporpammy ympasiieHus 11t iporpammupyemoro pene (I1P200)
CUCTEMOM MOJAa4Yu BOJBI B €MKOCTh. 3aJlaHME: NPU HaXaTuu KHomku «CrtapT», a
kHornka «Ilogaya Boab» JOMKHA OBITH OTKIIIOYEHA, TOTJAa HAYMHAETCS IMojada
XKUIKOCTU B eMKOCTh uepe3 Hacoc 1. Ilpu cpabaTeiBaHUU JaT4MKa BEPXHETO YPOBHS
(AY(BepxHuil)) Hacoc JOKEH MOpadOTaTh emie 8 CEeKyHH, IOCJe Yero OH
oTkirovaercs. Eciu BO BpeMsi HANOJHEHUS €MKOCTH BOJAOW OIEpaTop HaXMET
KHOIIKY CTOI, TO 110J1aya >KMIKOCTH JOJIKHA IPEKPATUTHCS.

11. [IpuHumn paboOThl TaTYUKOB JUCKPETHOTO THUIIA.

12. ITpuHIMO pabOTHl JATYMKOB AHAJIOTOBOI'O THUIIA.

13. Ioaxmrounts Tepmomnapy k 1IP200 n BbIBECTH 3HAaY€HHE TEeMIIEpATYyphbl HA
JTUACIUIEN TTPOTPAMMHPYEMOTO PETIE .

14. TIlpuntun padots! [TNI-perynaropa TemMneparypsl.

15. OcHoBnbie nousTust CAY.

16. OcCHOBHBIE OTIWMYUS MPOTPAMMHUPYEMBIX PEIE OT MNPOrPAMMUPYEMBIX
JIOTUYECKHUX KOHTPOJUIEPOB.
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