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BBenenue

HacTosmuii y4eOHbIil J1abopaTOpHBI NMPAKTUKYM MpEAHA3HAYEH Ui CTYIEHTOB
TEXHUYECKUX BBICHIMX YYEOHBIX 3aBEICHUM, M3Yy4yalOUIMX OCHOBbI ABTOMAaTHKH U
aBTOMATU3AllMM TPOLECCOB HAa JIIOOBIX MPEANPUATUSAX, B TOM YHCIE M MHUIIEBBIX
IPOU3BOJICTB.

B ocHOBy yueOHOro mocoOusi MOJOXKEH Kype JEKUUH, YUTAEMBbIX CTYyACHTaM
ArponpoMbIlIUIEHHOTO  ¢akysnbreTa J[OHCKOTO TOCYJapCTBEHHOIO  TEXHUYECKOTO
YHUBEPCUTETA.

B mocoOuu ommcanbl paboThbl, MpPEACTaBICHHBIE B (PU3MYECKOM MPAKTUKYME IO
pazneny «OCHOBBI aBTOMAaTU3allMy POU3BOJACTBEHHBIX IMpoleccoBy. Llenb npakTukyma
3aKJII04aeTcsl B (POPMUPOBAHUN KOMIIETEHTHOCTEH, SBISIONIUXCA COCTABHBIMHM YaCTAMU
o0menpogeccCHoHaTbHBIX KOMIIETEHTHOCTEH:

- npeomMemHou — CBSI3aHHOM €O CHOCOOHOCTBIO aHAJIU3UPOBAaTh U
JEICTBOBATh C MO3UIMI OTAENBHBIX 00JacTel YeIOBEYECKOW KyIbTYpPbl, B YACTHOCTH C
NO3ULIMN HAYyYHOI'O0 METO/A O3HAHUS;

- coyuanbHol — MPEAIoIaraplel Haluuue CocoOHOCTH JeCTBOBATh
B COLIUYME C YYETOM APYTHUX JIFOJIEH;

- JUYHOCMHO20 — CAMOCOBEPUICHCMBOBAHUSL —  3aKJIOYarolleiicss B
IPUOOPETEHUH OIIbITA LIeJIETIONaranus, caMooOpa30BaHMs U CAMOKOHTPOJIS;

- uHgopmayuonHou — TpeayCMaTpUBAIOIIEH BIIAJICHUE CIHOCOOHOCTBIO
paboTaTh ¢ pa3HbIMU UCTOYHUKAMU HH(POpMaLIUU.

TexHUYEeCKUul Iporpecc BO BCEX OTPACIAX MPOMBIIUIEHHOCTH BO MHOI'OM
onpeaensieTcs YPOBHEM aBTOMAaTU3aLINH IIPOU3BO/ICTBEHHBIX IPOLIECCOB.
ABTOMAaTHM3alUsi MPOIECCOB MOBBIIMIAET MPOU3BOJUTEIBHOCTh TPYyJad, CHHXKAET
YUCJIEHHOCTh O0OCIY>KMBAIOILIETO MEPCOHAJNA, YJIy4YllaeT YCIOBUA TpyJa, MO3BOJISIET
NOBBICUTh KAue€CTBO TMPOAYKIMH UM CHU3UTh €€ Ce0eCTOMMOCTb, YBEJIUYMBAET
IPOU3BOAUTENILHOCT, O00OPYIOBaHUSA, yMEHbIIAET Opak M OTXOAbl IPOU3BOJCTBA,
CHIKAET aBapUMHOCTh W TOBBIMAET 3I(P(OEKTUBHOCTh BEIACHUS TEXHOJIOTUYECKUX
IPOLIECCOB.

Ycnexu B o0nacTd aBTOMaTH3alMM MPOIECCOB B IHILEBOM IPOU3BOJICTBE B
3HAYUTENILHON Mepe 3aBUCST OT TPaMOTHOT'O MPOEKTUPOBAHUS, MOHTaxa 1 d3()PeKTUBHON
DKCILTyaTalluM BHEIPSEMBIX B MPOU3BOJCTBO CHCTEM KOMILJIEKCHOW aBTOMATU3ALMH C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  CPEJICTB  BBIYMCIUTENbHOW  TexHUKH (DBM,
KOHTPOJUIEPOB, MEKPOTIPOIIECCOPOB).

OKcIuTyaTaluss CUCTEM KOMIUIEKCHOW aBTOMaTU3aluu TpeOyeT OT HHKEHEPOB-
TEXHOJIOTOB U MHXEHEPOB-MEXAHUKOB, pa0OTAIONIMX HA COBPEMEHHBIX MPEANPHUSATHUSAX,
ONpeeICHHOT0 MHUHMMyMa 3HaHUM IO OCHOBaM H3MEPHUTENIbHONM TEXHUKHU, OCHOBaM
aBTOMATUKU U aBTOMATHU3AIIMK MPOU3BOJICTBEHHBIX MPOIECCOB.

JlaHHOe yueOHOe MocoOue CTaBUT IIe/IbI0 JaTh CTYJEHTAM CBEICHHUS O HamOoJiee
pacnpoCTpaHEHHBIX HW3MEPUTENIbHBIX IpeoOpa3oBaTenax (JaTuMkax) U MeToAax
U3MEPEHUS TEXHOJIOTMUYECKUX IMapaMeTPOB.



1. TeopeTnyeckue OCHOBBI CHCTEM NMPOMbILLIIEHHOH ABTOMATH3AIIUT

ABTOMAaT — 93TO YCTPOWCTBO, OCYLIECTBIIAIOIIEE HEKOTOPBIM mpouecc 0e3
HEIOCPEACTBEHHOIO Yy4YacThsl 4desioBeka. llosiBiieHne mepBbIX aBTOMATOB OTHOCHUTCS K
ri1yOOKOHM APEBHOCTHU — 3TO ObUIM Yachl U MEXAHUYECKHE UTPYLIKU, KOTOPBIM MpUAABAIIN
(opMy uenoBeKa WM KHUBOTHOTO. VI3BeCTEH aBTOMAT B BHJIE JIETAIOLIETO roiay0s (Tpek
Apxutac — coBpeMeHHHUK [lnaToHa), aBTOMaThl B BHJE BOJSHBIX YacoB, TOPrOBBII
aBTOMat, ABWKymuecs crtatyu (I'epon Anekcannpuiickuii). B cpenHue Beka ObLIM
CO3J1aHbl aHIPOUJIbBI — MEXaHUYECKHUE CYILECTBA, KOMMUPYIOLIUE YEIOBEKA.

Jlo HemaBHETr0 BpPEMEHH AaBTOMAThl CTPOMJIM, YTOOBI 3aMEHHTH 4YENOBEKa MpHU
BBIIIOJIHEHUHA (PU3NYECKH TsKeNoll W omacHoM pabotel. B 40-x romax XX Beka
NOSIBUJIUCh ABTOMAThl, BBINMOJHSIOIIME HEKOTOPbIE BHJIBI YMCTBEHHOIO TpyAa -
YIPaBISIONIME aHAJIOrOBbIe W IUGPOBBIE BBHIYHCIUTENbHbIE MamuHsl — YBM, ABM,
[IBM. IlpumeHeHne aBTOMATOB ITOBBICHJIO IPOM3BOJMTENIBHOCTh TPYAd, TOYHOCTH M
CKOPOCTH BBIIIOJIHEHHSI NPOU3BOACTBEHHBIX ONepalnii. ABTOMAThl MCIIOJB3YKOTCSA AJIS
OCBOOOKICHHS YEJIOBEKa OT YTOMUTEIBHOIO U OAHOOOPA3HOTO TPyAa, OT BPEIHBIX U
OIACHBIX yCIOBUI paboThl. ABTOMAThl — OCHOBA TEXHOJOTMYECKOI0O Mporpecca.

[Tox TepMuHOM «ABTOMAaTHKa» NOHUMAKOT:

1) oOnacte TEOPETUYECKUX W TMPHKIAJAHBIX 3HAaHWKA 00 aBTOMATHYECKH
JNEHCTBYIOIIUX YCTPOUCTBAaX U cUcTeMax. TepMHUH «aBTOMAaTUKa» MOAPA3yMEBAET MIEPUOL
UCCIENOBAHUM M  MPAaKTHYECKUX  pa3padOTOK B  00JAaCTH  aBTOMAaTHYECKOIrO
perynupoBanuss U ymnpasieHus 10 40-x rogoB XX cromerus. B 40-e roast XX Beka
BO3HHMKJIO HOBOE€ HAy4YHOE HallpaBjeHUE — KuOepHeThka. B pamkax KuOEpHETUKH
NOSIBUJIACh TEXHHMYECKass KuOepHeTHKa. ABTOMaTMKa — 3TO COCTaBHas 4YacTh
TEXHUYECKON KNOEPHETUKH;

2) COBOKYIHOCTh MEXaHHM3MOB U YCTPOMCTB, IEHCTBYIOIIMX aBTOMATHYCCKH.

XXI Bek — 3TO 3rmoxa pacuBeTa aBTOMATHKH, TOTAJIBHOIO IPOHUKHOBEHUS
aBTOMAaTUKU B JKHM3Hb YeEJIOBEYECKOro olmiectBa. Mbl yxe He MbIciuM cebs 0e3
KOMITBIOTEPOB, MOOWJIBHBIX Tele(OHOB, KOHTPOJUICPOB, MHUKpOIpoIeccopoB. Bce 3To
CTaJI0 BO3MOXKHBIM B pe3yJibTaTe OypHOI0, PEBOJIOLMOHHOIO Pa3BUTHUS IEKTPOHUKU U
MUKPO3JIEKTPOHUKH ¢ Hayazna 80-x rooB XX CTONETHUS.

YcerpoiicTBa  aBTOMATHKM — PELIAKOT  CIEAYIOLIME  BaXKHEHIIHWE  3aJa4H:
aBTOMATHYECKOTO  KOHTPOJS  TEXHOJOTMYECKHMX  IMapaMETpPOB, aBTOMATHYECKOIO
pPEryJINpOBAHUS W ABTOMATUYECKOTO YOPAaBJIEHUS NPOLECCAMHU, TEXHOJIOTUYECKOU
CUTHAJIM3AIUU, TUCTIETYEPU3alUU, POOOTH3ALIUH.

Krnaccuduxkaiuys aBTOMaTHYECKUX YCTPOMCTB U CUCTEM.,

[lo Ha3HAYEHHWIO aBTOMATUYECKHE YCTPOMCTBA MOIPA3ICISIIOTCS HA CIEIYIONTUE
CUCTEMBI:

- CHCTEMBI aBTOMATHYECKOTO KOHTPOJISI, MpPEIHA3HAYCHHBIC ISl TOJYYCHHS
uH(OPMAITUU O YUCIICHHBIX 3HAYCHUSIX BBIXOJIHBIX MAPAaMETPOB OOBEKTOB;

- CHCTEMBI __aBTOMATHYECKOTO  PETyJIWPOBAHUS, MpeAHA3HAYCHHBIC IS
W3MECHEHHUS BBIXOJHBIX TMapaMEeTpPOB OOBEKTOB IO 3aJaHHOMY (WM  Hamepen
HEU3BECTHOMY) 3aKOHY BO BPEMCHU;

- CHCTEMBbI aBTOMATHYECKOTO YIIPABICHUS, NMPEIHA3HAUYECHHBIC I 00eCIIeUCHUS
100010 TpeOyeMOoro pexxumMa padoThl 0OBEKTOB YIIPABIICHHUS;




- CHCTEMBbI 3alIUThl U OJOKUPOBKU — JUJISl 3alUTHI OOBEKTOB YMPABICHUS OT
HEJOMYCTUMBIX COCTOSIHUH, KOTOPbIE MOTYT MPHUBECTH K aBapHH, U UX OJOKHUPOBKU B
OTKJIFOYEHHOM COCTOSIHUU J0 YCTPAHEHHUS IPUUMHBI aBAPUMHOTO COCTOSHUS;

- CHCTEMbl _ aBTOMAaTWYECKOW  CHTHaJAW3allud — U1 OIOBELICHUS
00CITyKMBAIOIIETO TIEPCOHAIA O COCTOSTHUU OOBEKTOB YIIPABICHUS;

- CHCTEMbl AMCTAaHIIMOHHOIO VYOPABJIEHWS — JJIsl YNpaBIEHUS OOBEKTaMU Ha
PACCTOSIHUM, P KOTOPOM YHCJIO JINHUM CBSI3W PABHO YHCITy KAHAJIOB yIPABIICHHUS;

- CHCTEMBI TEJCYNpaBJICHUs — JJIs YIPABICHUS 00bEKTaMU HA PACCTOSIHUU, TIPU
KOTOPOM HCIOJIB3YETCA MUHUMAIIBHOE KOJINYECTBO JINHUM CBA3H.

[lo pony morpebsiseMOd HSHEPrUM CUCTEMBbI ABTOMATHKU MOAPA3ACIAIOTCS Ha
ANEKTpUUECKHE (IJIEKTPOHHBIE), TUAPABINYECKHE, THEBMATUYECKHE, KOMOUMHUPOBAHHBIE.
DneKkTpuyecKkue (3JIEKTPOHHBIC) CUCTEMBI TTOJIYYHIIM HauOOJIbIlIee pacpoCTpaHEHUE, TakK
KaK DdJEKTPUYECKUE CUTHAJIbI HauOosiee yIOOHBI Ji CO3JaHUS aBTOMATHYECKHUX,
TEJIEMEXaHUYECKUX U BBIYMCIUTEIBHBIX YCTPOMCTB.

[lonarue 00 aBTOMaTUYECKOM KOHTpoje. M3meputenabHble MpeoOpa3zoBaTely,
JATYUKH, UX OCHOBHBIC XapaKTEPUCTHUKHU.

ABTOMATHYECKUN KOHTPOJIb TEXHOJOTHMYECKMX IapaMEeTPOB TECHO CBA3aH C MX
M3MEpPECHUEM. 3a/lauy M3MEPEHHUS BBINIOJHACT HM3MEpUTENbHas 1ienb. OHA COCTOMT W3
COBOKYITHOCTH M3MEPUTEIIbHBIX IIpeoOpa3oBaTesieil - yCTPONCTB, B KOTOPHIX PeaT3yeTCs
B3aMHO-OJHO3HA4YHAsA 3aBUCUMOCTh MEXJY BXOJHOM M BBIXOJHOM BEIWYHMHAMU.
[TepBUYHBINM U3MEPUTEILHBIN ITPE0Opa30BaTEIb HA3BIBACTCS TATYUKOM.

Haubomnbiiee pactipocTpaHeHHE B aBTOMATHUKE TOJIYUUIIN DJICKTPUICCKHUE TaTUUKH,
KOTOpbIE MOXXHO TIOJPA3JC/INTh Ha JBE OOJBIIME TPYMIbl: MapaMETPUUYCCKUE W
reHepatopsbie. [lapameTpuueckue NaTYUKU TPeoOpasyroT HEIIEKTPUUECKUE BXOIHBIC
CUTHaJIBI B Wu3MeHeHwe mapametrpoB R, L, C, M (akTHBHOTO CONPOTHBICHHS,

WHIYKTUBHOCTH,  €MKOCTH,  B3aMMHOM  HHIYKTUBHOCTH)  BBIXOJHOM  IIEIHU.
[TapameTpuueckue AaTYMKUA TOAPA3IACISAIOTCS HA JaTYUKU AKTUBHOTO COMPOTHUBIICHUS
(KOHTaKTHBIE, peocTaTHEbIE, MOTEHIIUOMETPUUYECKHE, TEH30METPUYECKHUE,

TEPMOPEZUCTOPHI) U JATYMKU PEAKTUBHOIO COIMPOTUBIICHUS (MHIYKTHUBHBIE, B3aHUMHO-
WHIYKTUBHBIE, MATHUTOYTIPYTUE, EMKOCTHBIE).

['eneparopHble JaTYUKU TTPeoOpa3yroT BxoaHyto Bennuuny B 3J1C unu Tok. K Hum
OTHOCATCS TEPMOIJICKTPUUECKUE (TEPMOIIAPHI), MHE30JICKTPUUECKHUE, TAXOMETPUUECKHE,
HEKOTOpbIe (POTOIEKTPUIECKUE JATUUKH U JIP.




2. TpeOoBaHUA K BHINOJHEHUIO JJA00PATOPHOI0 NPaKTHKYMa

K BbImonaHeHMIO 7a0OPAaTOpHBIX PAOOT AOMYCKAIOTCA CTYAEHTHI, IMPOILISAIINE
UHCTPYKTaX 10 TEXHUKE OE€30M1aCHOCTH.

Kaxnaplii CTyAaeHT JOKEH 4YeTKO NOHMMATh IL€JIb J1a0OpaToOpHOMl paboThl M
OTUETJINBO IPEACTABIATh Ha3HAUYEHUE, IPUHLIMII pabOThl U OCHOBHBIE XapaKTEPUCTHKU
UCCIIETyeMOH CXeMbl, ycTpoiicTBa uiu npudopa. [loaToMy nepes BEITOTHEHHEM Kax a0
paboTel HeoOxoauMa NpeaBapUTENbHAs MOJATOTOBKA, B IMpOLecCE€ KOTOPOW CTYNEHT
MOBTOPSIET MPOWICHHBIM TEOPETUYECKUN MaTepuaj, TOTOBUT TaOJHUIbI HAOIIOACHUNA U
U3yYaeT MOoCIeA0BATENbHOCTh HEOOXOIUMBIX ONEepaluil.

[Tocne mpoBepKu CTENEHW TOTOBHOCTH CTYJEHTAa K BBIMOJHEHUIO JTAOOPaTOpHOI
paboThl OH JOIyCKaeTcsd K COOpKE CXEMbl WM HAlMCaHUs MPOrpaMMBbl, YKa3aHHOW B
3aIaHUH.

JlaGopatopHble pabOTHI BBHINOJHAIOTCA OpUragjaMyd MakCUMyM IO 2 4YejoBeKa. 3a
Ka)XI0M OpUraioi 3aKperisieTcs onpeneacHHoe 000py10BaHue.

[Tocne mpoBepkr coOpaHHOW CXEMbl MPENOJAaBaTENIEM CTYAEHTHl MPUCTYMAIOT K
BBINIOJIHEHHIO J1abopaTopHOU paboTel. PaboTa cumTaeTcsi 3aKOHYEHHOH B TOM Cllyyae,
€clii pe3yJapTaTbl B BHJE 3alluceil, TaOnMIl MpenCTaBICHbl MPENoAaBaTeNo, UM
IPOBEPEHBl U YTBEP)KJEHBI, IOCJIE€ YEero CTYACHTbl pa3OuparoT CXeMy U MPUBOIAT
pabouee MecTo B UICXOAHOE COCTOSIHUE.

2.1 Texnuka 0€30MACHOCTH TIPH  BbINOJHEHUM JIAOOPATOPHBIX M
NPaKTHYEeCKUX padoT.

[Ipy noctaHoBKe BceX (U3MUECKUX ONBITOB CTYAEHTHI JOJDKHBI COOMIOAATH
npaBuia TEXHHKU Oe3zonacHOCTH. HeakKypaTHOCTb, HEBHHUMATEIbHOCTb, HE3HAHUE
IpaBui TEXHUKM O€30MaCHOCTH MOTYT I[IOBJIEYb HECYAacTHbIe ciay4dau. Jluna, He
OPOLIEININE UHCTPYKTaX MO COOJIOIEHUIO MPAaBUJI TEXHUKH 0€30MacHOCTH, K paboTe B
J1a00paTopuu He IONYCKAIOTCS.

[Ipuctynmarb K  BBIMOJHEHUIO JIAOOPATOPHBIX paboT 0Oe3  paspernieHus
npenojaBarenss U JlabopaHTa KaTeropuyecku 3ampemaercs. llocne BbImonHeHus
IKCIEPUMEHTa, OOpa0OTKH, aHalinM3a MOJyYEHHBIX pe3yJlbTaTOB M OTBETa Ha
KOHTPOJIbHBIE BOIPOCHI MPENOJaBaTelb B JKypHaJe PErUCTpUPYET (PakT BBINOJIHEHUS
nJabopaTopHOl paboThI (3a4eT).

JlaGopatopHbie pabOThI, KOTOPBIE CTYACHT HE BBIMOJHUI B TEUCHUE CEMECTpa Mo
YBOXUTEIBHOW MPUYMHE, MOTYT OBITh BBIMOJHEHbI UM Ha JOMOJIHUTENIbHBIX 3aHSATHUSX,
OpraHU30BAHHBIX B yueOHOI maboparopuu. Jlomyck K BBINOJIHEHUIO MPOITYIIEHHOM
71ab0paTOpHOIl pabOThI CTYAEHT AOJIKEH MOJIYUYUTh y MPErnogaBaTeis, BEAYIIEro 3aHATHs
B JJaHHOW y4eOHOM rpymie.

DTanbl BBINOJHEHUS Ja00paTOPHOI pabOThI

Brinonnenue kaxaoun gadbopatopHoit WIM  TPAKTHYECKOW  paloThI,
BXOJISIIIEH B MPAKTUKYM, IPELYCMATPUBAET CIEAYIOLINE ITAIbI:

1) meopemu4ecKkyro no020mogGKy,

2) O00NYCK K 8bINOTHEHUIO pabomul;

3) 8bINOTHEHUS 3A0AHUSL,

4) omuem o 8bINOJIHEHUU 1AO0PAMOPHOL pabomul,

5) 3auumy 6bINOJIHEHHOU pabombi.

T, eopemuueckan no02omoeKa CBOAUTCA K H3YUCHHIO COOTBCTCTBYIOIIUX



bu3nYecKuX SBJICHUHN U 3aKOHOB M0 PEKOMEHOBAaHHBIM YYE€OHBIM TOCOOUSIM JIJIsi OTBETA
Ha BOIPOCHI JIOMYCKAa W KOHTPOJIbHBIC BOMPOCHI, HM3YyUYCHUIO OMHCAHUS 3aJaHHOU
1abopaTopHOil pabOTHI B IENIAX O3HAKOMJIEHUS C METOAMKON M3MEPEHUS U TMOPSIKOM
BBITIOJTHEHUS pa0oThI. [ToaroToBKa IPOBOAUTCS 3apaHee, A0 BBHIMOTHEHUS Ja00paTOPHOI
paboThI, TaKk KaK ayJAUTOPHBIC 3aHITHS MPEAHA3HAYEHBI TOJBKO IS TIOJYYCHHS JOMyCKa
K padoTe, Ha IPOBEJIEHNE U3MEPEHUI U 3aIUTY JJA0OPAaTOPHOU PabOTHI.

Jlonyck K e6vlnoineHut0o padomsl COCTOUT B TIPOBEPKE IMpENojaBaTesieM
TEOPETUYECKON MOJTOTOBKH CTYJIEHTa K KaXI0M pabore, 3HaAaHUS METOAa U3MEpPEHUN U
nopsiJika BBIMOJHEHUsI paboThl. YTOOBI 3Ta Oecena c mpemnojaaBaresieM Oblia MOJIE3HOM,
IpU U3yYEHUU ONMHUCaHUsl pabOThl HY’)KHO OTMETUThH HESICHBIE BOMPOCHI U 00s3aTEIBHO
BBISICHUTD UX Ha JIOMYCKE.

Haoébnwoenua u usmepenua — TiiaBHas 4acTh dKcriepuMeHTa. OHU TpeOYIOT OT
CTyJICHTa 3HAHHUS METOJIOB U3MEpPEHUMN, JOHKHOTO BHUMAHUS W AKKYpAaTHOCTH IpHU
CHSATMM TIOKA3aHMM W 3alucu pe3ysbTaToB u3MepeHuil. JlabopaHT cieaut 3a
BBITIOJITHCHUEM JKCIICPUMEHTA, BH3UPYET IIONYYCHHBIC [aHHBIE M B JIA0OpPaTOPHOM
KypHajie oTMedaeT (DaKT BHIMOJTHEHUS DKCIICPUMEHTA.

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

3awguma 6vlnOJHEHHOU padomsl CBOAUTCS K TMPEICTABICHUIO MPENOaBaTelto
pe3yIbTaTOB JKCIEPUMEHTA, MPEACTABICHHBIX B OTYETE W JOKA3aTEIhCTBY TOTO, YTO
U3MEPEHUE BBIMOIHEHO MPABUIBHO, COTVIACHO HOPMAaTUBaM, MPEIbIBISIEMbIM K METO/IaM
W3MEPEHUM.

OdopmiieHre KOHCIIEKTa JUIsl JOMycKa K JabopaTOpHOM paboTe MpecTaBiIseTCs U
JOTyCKaeTcsl B CBOOOAHOM (hopme.

OT4eT 0 BBINOJHEHUHU Ja00paTOPHOM pabOTHI.

Otuer 3aBepmiaeT jgabopatopHyro paboTy. B ordyere 0000mmIar0TCS pe3yabTaThl
BCEX MPEBIIYIINX 3TAMOB €€ BhIMoJHEeHUs. [103TOMy B HEM 0053aT€NbHO JOJKHBI OBITH

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

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

BoiBosibl. B 9TOM myHKTE MOMy4YeHHBIE PE3yNbTaThl CPABHUBAIOT C TAOJIUYHBIMU
3HAYCHUSIMH,  OIICHUBAIOT  WMEIONIMECS  PACXOXKICHUS, AT  OOBSICHEHHS
HKCIIEPUMEHTAILHO OOHAPYKEHHBIM (haKTaM U 3apETUCTPUPOBAHHBIM 3aBUCHMOCTSIM.



JlabopaTopHas padora Nel

OmnpeneseHue MOLHOCTH IPUBOJAA

IICJIB: MMOJYUYUTDb HPAKTUICCKUC HABBIKHU ITOJAKIIFOYCHUA BHCKTqueCKOﬁ OCIIn.

3agaum:

L I/ISY‘-II/ITL BHUABI TOKA M UX OTJIIMYMA,

e U3yuuth 000pyI0BaHUE JUISI TOAKIIOYCHHUS DIICKTPHUECKOM 1ienH (puc. 1).
Oo6opynoBanme: morop-penykrop Ha 220 B, morop-penykrop Ha 24 B, mamna

HakanuBaHus Ha 220 B, snexrpuueckue mpoBojia, UCTOYHUK NuTaHus Ha 220 B, 6ok

nuTanus 24 B, KHOIIKa BKIIIOYCHHUSA «KJIHOY).

HOpﬂIlOK BBIIIOJIHCHHUE paﬁoTl:.I:

e CoOpaTh MPOCTYIO CXeMy JJIeKTpuueckor Imernu (pucyHok 1.2) mist MoTop-
penykropa Ha 220 B u 24 B u namnel HakanuBanus 220 B;

e OnpenenuTs NOTPEOISIEMYIO IBUTATENIEM HANIPSKEHUS U CUITY TOKA,;
e PaccuuraTh MomHOCTH Auratens (P=1*U).
e (CrenaTh BBIBOJBI.

MeTouHuk Toka

MpyemHmk
ANEKTPHYECKO
IHERTMM

L e—

SaMblkatolilee

\CTpolcTeo

Mposoga ' [

Pucynok 1 — I[Ipocreiimas snexkTpudeckas uenb (Jlamrnoyka, batapest 1 KHOIKa
COEIMHEHBI TIPOBOJIAMHU )

7y L

=

Pucynok 2 — [IpocTast anexkrpruyeckas Lelb.



JlabopaTopHnasi padora Ne2

ITocTpoenue mpocToii 3jIeKTPpUYECKOH nenu ucnouab3ys I[IP200

Heab: npumenuts nporpammupyemoe pene IIP200 B kauecTtBe «kiroua» B
MPOCTOM BIEKTPUUECKOM LIETIN.

OO6opynoBanme: Motop-penykrop Ha 220 B, motop-penykrop Ha 24 B, namna
HakanuBaHus Ha 220 B, sjexTpuueckue mpoBojia, UCTOUYHUK mUTaHug Ha 220 B, 6mox
nutanus 24 B, nporpammupyemoe pese 11P200.

3agaum:

e l3yunTh cxemy MOJAKIIOYCHUS IEKTPHUUECKON IEMU 10 JUCKPETHBIM BXOJaM
u Beixogam [1P200 (pucynok 1 — 2).
[Mopsiiok BbINOJIHEHUE PADOTHI:

e [loakmounts 000OpyAOBaHKE dEKTpUUecKol 1enu yepes [1P200;
e [loAKITIOUUTH AIEKTPUUYECKYIO LIENb COTIACHO PUCYHKaM | u 2.

~220 B ~220 B 24 B+ BN 24 5 BN2

N1 LT N2 LT g z
\

f

f

Pucynoxk 1 — Cxema nmoaxItoueHust AUCKPETHBIX AaTdynukoB K [TP200

[TI CT1 [T [T7
JEEHEEEHEEEEEE

=1 15|16 (17|18]19(20]|21|22(23|24|25|26
RS REEREE!

0 = L Tlpusox
2
'2030—_.N 208 [
+ 0 -

Pucynok 2 — Cxema nogkitodenust Harpy3ku k [1P200

DO

+ IIpmBoja
= 24B

Buumanue! Ilporpammupyemoe pejie He sIBJIsIETCSI MCTOYHMKOM NUTAHMS, a B
JJIEKTPUYECKO Hend BbINOJHACT (PYHKIHI0 KHONKHU (3aMbIKaeT MJIHM Pa3MbIKaeT
JIEKTPUYECKYIO 1Ielb).
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JlabopaTopHasi padora Ne3
CocraBJjieHHe MPOCTOI MPOrpaMMbl ypaBJieHusl MPUBOAAMH

Ieab: mproOpecTy YMEHUS U OIBIT paboThI B Iporpamme OwenLogic.

Oo6opynoBanme: morop-penykrop Ha 220 B, morop-penykrop Ha 24 B, mammna
HakanuBaHus Ha 220 B, sjextpuueckue mpoBojia, UCTOYHUK NuTaHusa Ha 220 B, 6ok
nutanuda 24 B, nporpammupyemoe peie 11P200.

3agaum: wm3yunth wuHTep(eiic mnporpammbl OwenLogiC u ero OCHOBHBIC
joruyeckue GyHKIUM B OMOIMOTEKE KOMITIOHEHTOB.

IMopsaok BeiNoIHEHUE PAadOTHI:

3aiiTu B mporpammy OwenLogic;
BBIOpaTh MOJCIB MpUOOpa I MOJKII0YeH s, B HameM ciydae [TP200;
03HAKOMUTHCS ¢ HHTEPGErcoM MporpaMMbl B GyHKIMSAMU JICHCTBUS,

® [IpU MOMOIIM MPEACTABICHHBIX JOTMYECKUX QYHKUUN (PUCYHOK 1) COCTaBUTH
pEIINTh IBE 3a7a4H;

e 3amucarh BBIBOJIEL.

=5
R
|| oyakuyua fx
I1 F
1
— 1 1
1| AND Q1
1 Il &G
I2 : P el
=} wnm
Tormeckan Gy MM
I3 1 '
1 & HE
1 1 1 TNonmeckan eyakwn HE
o OR Q2
14 ° I Eo—
fb eynrumonansuei 6nox
o m K
CeoiicTea Cxema 20 x
=R
e e 1 1 v Orotpaxenme uense wicen
I5 NOT Q3 e ot Besa e eroe
v  PoH BX0A0S/BHX0A08
Wsmerierme pora  Her
Liset pora [R=240.G=128. B=128]

Pucynok 1 — OcHOBHBIE JIOTHUECKUE PYHKIUN

3apaua Nel. [lpu cpabarbiBaHMM TIEpBOrOo JUCKETHOTO Bxona |1 Bkirouaercs
BTOpOW auckpeTHbIl Bbixon Q2. Ecnu cpabatbiBaeT BTOPOM WJIM TPETUH JUCKPETHBIC
BX0AbI 12 1 13, To mrCKpeTHBIN BBIX0 OTKIFOYaeTcs Q2.

3amaua Ne2. Bropoit muckpetHsiii Bbixoq Q2 pabGoTaeT Torma M TOJIBKO TOT/A,
KOTJIa MepBbI AUCKETHBIM BX0/ |1 BKiIKOYEH, a BTOpOW U TpeTUi TUCKPETHBIE BXObI 12
1 |3 OTKJII0YEHDI.

JlomaiHee 3aganue.

3apaua Ne3. [Ipu cpabaTeiBaHHMM MEPBOTO AUCKETHOTO BXoja |1, ocymecTBisercs
nojava >KUAKOCTH B eMKocTh yepe3 Hacoc 1. [Ipu mocTwKeHHH KUIAKOCTH BEPXHETO
JaTyuKa ypOBHS IMOJjaya >KUJKOCTH B €MKOCTh IMpekpaiaetcs. Eciau oneparop HaxxMer
KHOITIKY CTOTI, I0Jlaya HUJKOCTU TaKkKe JOJIKHA MPEKPATUTHCH.
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JladbopaTopHasi padora Ned
HN3ydenue apupMernyecknii onepanuii ¥ GyHKIUUH CPABHEHUS

Ieab: mproOpecTy YMEHUS U OIBIT paboThI B Iporpamme OwenLogic.

Oo6opynoBanme: morop-penykrop Ha 220 B, morop-penykrop Ha 24 B, mammna
HakanuBaHus Ha 220 B, sjextpuueckue mpoBojia, UCTOYHUK NuTaHusa Ha 220 B, 6ok
nutanug 24 B, nporpammupyemoe pene [1P200.

3agayu: U3yyuTh OCHOBHBIC JIOTUYECKHE (PYHKIHMH B OMOIMOTEKE KOMIIOHEHTOB
CpPaBHEHUS U apUPMETUUECKUE OTICPAIIIH.

IMopsiok BhiNoIHEHUE PadOThHI:

3aiiTu B mporpammy OwenLogic;
BBIOpATh MOJIEITb IPHOOPA JJIs TIOAKITIOUEHHsI, B HameM cirydae [1P200;
O3HAKOMUTHCSI ¢ MHTEP(EicoM MporpaMmbl U PYHKIUSMH JIEHCTBUS;

® [IpU MOMOIIM MPEJCTABICHHBIX JOTMYECKUX (PYHKIUN (pUCYHOK 1) cOCTaBUTH
pPELINTh JIBE 33/a4H;

e 3amucarh BBIBOJIEL.

(%] o (2]
AI1l e AGQ3

5859 J
[ s j——

50,001 50,001 1
ATl 'mT 1 : | 1 Q3

5856 J
[ 5o j>——~

Pucynok 1 — OcHOBHBIE JIOTHUECKUE PYHKIUN

3apaua Nel. Tlpu cpabaTeiBaHuu mepBoro aucketHoro Bxonaa |1 Bkirouaercs
BTOpOIi auckpeTHbli Beixoq Q3. Ecnu Temmeparypa B emkocts npesbimaer 63 °C wan
cpabaThIBaeT BTOPOM NMCKPETHBIN BX0A |12, TO TUCKpEeTHBIN BBIX01 OTKIoUaeTcs Q3.

JlomamiHee 3a1aHue.

3amaua Ne3. [Ipu cpabaTeIiBaHUM TIEPBOTO AUCKETHOTO BXoja |1, ocyiecTBusiercs
nojava >XKUAKOCTH B eMKocTh 4epe3 Hacoc 1. Ilpu HOCTHXKEHHM KUIKOCTU BEPXHETO
JaTYuKa ypOBHS IMOJaya >KUJIKOCTH B €MKOCTh IpeKkpaiiaercs. Eciau onepaTtop HaxMmer
KHOIIKY CTOII, MOJiaya >KUJKOCTH TaKXe JOJDKHA NMpeKkpaTtuthbes. Eciu Temmeparypa B
emkoctu npesbimaet 99 °C, peikmrouaercsa Hacoc 1 u Bmouaercs Hacoc 2.
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JlabopaTopHasi padora Ne5
N3y4eHue TpurepoB, C4eTYUKOB, 1€TEKTOPOB (DPOHTOB.

Ieab: mproOpecTy YMEHUS U OIBIT paboThI B Iporpamme OwenLogic.

Oo6opynoBanme: morop-penykrop Ha 220 B, morop-penykrop Ha 24 B, mammna
HakanuBanus Ha 220 B, sjexkrpuueckue mpoBoja, UCTOYHUK nuTaHus Ha 220 B, 6ok
nutanug 24 B, nporpammupyemoe pene [1P200.

3agayu: U3yyuTh OCHOBHBIC JIOTUYECKHE (PYHKIHMH B OMOIMOTEKE KOMIIOHEHTOB
CpPaBHEHUS U apUPMETUUECKUE OTICPAIIIH.

IMopsiok BhiNoIHEHUE PadOThHI:

3aiiTu B mporpammy OwenLogic;
BbIOpaTh MOZIENIb TpUOOpa AJis MOJAKIIIOUEHUs, B HameM cirydae [1P200;
O3HAaKOMUTbCS ¢ MHTEp(dericoM nporpaMmbl U GYHKIUSIMU JIEHCTBUS;

® [IpU MOMOIIM MPEJCTABICHHBIX JOTMYECKUX (PYHKIUN (pUCYHOK 1) cOCTaBUTH
pPELINTh JIBE 33/a4H;

e 3amucarh BBIBOJIEL.

RTRIG1

11 & 13 | 2° an

1 SR1
I2 Ri_|s Ql 1 Q2
R
13 B |
RS1
14 | 1R ol ° 03
S
I5 1 —F_—

Pucynok 1 — @yHKIMSA CpaBHEHUS YUCEN C TUIABAIOIIEH 3aIISITOM

3apaua Nel. Tlpu cpabaTeiBaHuM mMepBOro auckeTHoro Bxona |1 Bkmroudaercs
BTOpOIi auckpeTHbIi Beixon Q3. Ecinu Temmeparypa B emkocts npesbimaer 63 °C wam
cpabaThIBaeT BTOPOM NMCKPETHBIN BX0A |12, TO TUCKpEeTHBIN BBIX0T OTKIFOYaeTcs Q3.

JlomamHee 3a1aHue.

3apaua Ne3. [Ipu cpabatbiBaHMU MEPBOro AUCKETHOTO BXoza |1, ocymecTBisiercs
nojaya XUAKOCTH B eMKocTh uepe3 Hacoc 1. Ilpu mOCTMKEHMM >KMIKOCTH BEPXHEIrO
JATYMKA YPOBHS I0Ja4ya KUJIKOCTU B €MKOCTh Mpekpamaercsa. Ecinu oneparop HaxXmeT
KHOIIKY CTOII, [T0la4a >KUJIKOCTU TaKXe JOJDKHA IpekpaTuThes. Ecnu Ttemneparypa B
emkoctu npesbimaet 99 °C, peikmrouaercsa Hacoc 1 u Brmouaercs Hacoc 2.

13



JlaGopaTopnas padota Ne 6
PaGoTa ¢ JIOKaJIbHBIMH NlepeMeHHbIMU

].[e.m;: HN3Y4YHUTb THUIIbI JIOKAJIbHBIX IICPCMCHHBIX U IPUMCHUTD UX B IIPAKTUICCKUX
3aJgadax.

3agaumM: U3y4UTh OCHOBHBIC JIOTMYECKHE (YHKIHUU B OMOIMOTEKE KOMIIOHEHTOB
CpaBHEHUS U apU(PMETUUYECKUE OTIEPALIUH.

Ilepemennasi — 3TO BbIFEICHHAsA 00JacTh B MaMSTH KOHTPOJUIEPA, B KOTOPOMH
XpaHuTcs wHGOpMaIHs, 3aMcaHHas B 3Ty NepeMeHHy. [lepemMeHHas HoKHA MMETh
uMsl. FiMeHa pa3inuHbIX NEPEMEHHBIX JI0JKHBI UMETh Pa3Hble UMEHA.

IMopsiok BeiNoIHEHUE PAadOTHI:

BBINOJTHUTH 3aAauy Ne3 u3 1a6. Ne3 ucnomnw3ys nepemenssie (pucl);
PEIINTh 3a7a4y;

coOpaTh IMEKTPUUYECKYIO CXEMY YIPABIECHUE PUBOAOM;

MPOBEPUTH PA0OTOCTIOCOOHOCTh MPOrPaMMBbI HA COOPAHHOM 3J1.1IETH;
CaMOCTOATENILHO PEUTH 3a1auyNel

o s |
2 o) e

te = x

faT . MpeesiweHue Temn. ]

I3 ABapua ]
. Ycnoeue pabombi lMpueoda_1

[CTOI‘I 1 NOT (=
[ ABapuAa { EJ —J
—( Mpueog_1
[ MNpeebiweHne Temn.

]
]

AI2 _X—K :'
_ _ Q4

Pucynok 1 — Pemennas 3amaua No3 u3 na6. Ne3 ¢ moMoIIsi0 NepeMeHHbIX.

3amaua Nel. I[Tpu nHaxkatum kHOomok «Ctapt» u «llomada Boab» OCYIIECTBISIETCS
nogaya Boawsl uepe3 «Hacoc 1». Ilpu JgoCTHKEHUM BEpPXHEro JaTyvKa YPOBHS
BeIKIIIOYaeTcss «Hacoc 1» u Brimouaercs «Hacoc 2», koTopblii oTkauuBaeT Boxdy. Ilpu
cpabaThIBaHUM HUXKHEro JaTuvka YpoBHS «Hacoc 2» oTkiIouaeTcss W BKIOYACTCS
«Hacoc 1». [luxn noBTopsieTcst 3 pasa, OCJi€ Yero HacOChl MEPEeCTaroT paboTaTh.

Ilpumeuanue! Ilpu pewenuu Oaunoul 3a0auu NOHAOOOUMCS OEMEKMOp 3A0He20
@dponma u UHKpeMeHMAIbHbIL CYeMYUK UMNYTIbCOB
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JlabopaTopHnasi padora Ne/
HoaknrovyeHne 1aTYNKOB TeMIepaTypsl 1 xasjaenus k [1P200

Heab: N3yunTh cXeMbl IOAKIIOYCHHS aHATOTOBBIX 1aTdyukoB 4-20 MA, 0—10 B u
tepmornap k [1P200. [TogkimrounTs 1 IpOTECTUPOBATH JATYHUKH.

Oo6opynoBanme: nporpammupyemoe pene [1P200, repmonapa tuna K, natunku
TEeMIIEpaTyphl U TaBJICHUS ¢ YHUDHUITUPOBAHHBIM BBIX0I0M 4—20 MA,

K ITP200 MOXHO MOIKIIIOYNTH TOJIBKO aHAJIOTOBBIE JATUYUKH C YHUDHUITMPOBAHHBIM
BbIX0710M 4-20 MA nnu 0-10 B u matunkm conpotusienus ot 50 kKOM.

IMopsaok BeiNoIHEHUE PAadOTHI:

® M3YYUTH CXEMBI ITOJIKIIFOUCHUS aHAIOTOBBIX AaTdukoB K [TP200 (puc.1 u 2);

® TMOAKIIOYATH ¥ TPOTECTHPOBATh JATYMKH, BBIJAHHBIC TIPEIoIaBaTeIeM
cornacHo (puc.l u 2);

® BBIBECTH 3HAaUCHUs TeMIiiepaTypsl Ha nucrieit [1P200;

® CaMOCTOSTEIBbHO IIOAKIIOYHUTH JATYMK JaBJICHUS W BBIBECTH 3HAYCHUE
nasneHus Ha qucnieit [1P200;

® 3aIIrMcCaTb BBIBO/JBI.

JlaTyukm C BbIXOAOM JIaTYYKM C BLIXOAOM ConpotueneHue
«Hanpsxexue 0...10 B» «TOK 4...20 MA» 0...4000 Om

Uu u |
+| —| +|+ +| —| +|+
27128129 27(2829

u U |
-| + - +
30(31|32 30131(32F I

RM3M RVI3M RM3M Rl~13M

[T [T
27(28129(30(3132

=l 3 g
— < | <
SEEEEEIRIEEEEEERIEEEEEE
8 (&) &) O (& (&
| S N —— —— e N VY——
lpynna 1 Tpynna 2 Mpynna1 [pynna 2 pynna 1 lpynna 2

Pucynok 1 — Cxema noakIt0ueHUs aHAJIOTOBBIX AaTuukoB Kk [1P200

NMP200
Al2 | + | 1 -  [OaTt4yuk
com | =12 , 4..20 MA

BN

PucyHok 2 — Cxema NoJKII0YEHHS aHAJIOTOBbIX 1aTuukoB K [1P200
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Tepmonapa Hanpamyto k [IP200 He mnoakmodaeTcs, T.K. y HEE HeET
yHUGUIIUPOBaHHOTO curHana. Ee BeixogHo curHan (MB) HeoOxomumo yHUGUIIUPOBATH
¢ nomoms HIIT (Hopmupyromuii mpeoOpazoBaTens Ttemmeparypsl). Jlms aToro
HeoOxoauMo moaKrounTh Tepmonapy k HIIT cormacHo cxeme (cM. Ha kopmyce HIIT).
HNanee uyepe3 Mukpo-USB monkmouaem HIIT k IIK u oTkpbeiBaeM mporpammy
«Kounduryparop HITT»

[IpousBecTy KaTMOPOBKY TepMONIAphl COTIIACHO PUCYHKY 3.

Hactponkm

oo i ’ 0.0 MA
Bxoa BbIXOAHOM curHan OT1kpbiTb U3

danna
TXA (K) 4-20 MA v

R1n aaTumka Tvn BbIXOAHOTO CUrHana
CoxpaHuts B

BbixoAHOW curHan npy asapum

I(mA)
20

3arpy3uTb 13

npubopa

c 3anucatb B

m ko b npubop

HwxHsas rpaHuua BepxHsas rpaHuUa /

4-x nposoavas 00 B

‘Cxema nogkntouenusa TC MocTosHHan BpemeHn dunsTpa B Heckonbko
npubopos
¥ YuuTbiBaTb XONOAHbIA Cnaw
. HAT-1K(Ex) v1.07

Pucynok 3 — Kanubposka tepmonapsl ¢ nomoiisio «Kouduryparopa HITT»

B «Konduryparope HIIT» Heobxoaumo ykas3artb:
1) Tun naTyrka TeMOepaTyphl;

2) Tun BeixogHoro curnana (4-20 MA unu 0-10 B);
3) TemnepaTypHbIii AUana30H U3MEPEHUS TaTUMKa

HacTtpoiika anaaoroso Bxoaa Ha I1P200.

Ceolcrea AIZ B«
= A
A2 ___< TemnepaTypa — nll|
ol Y )
RS ] Cmewerwe gecs 0
Cwarran pamwvka 4...20 mA
(i) Bxop AI2 ' Moctoannan spe 0,01

Ang nomaienus Sonee nodpobHol LUREHopMaLLL Howume F1 Pesara paEDTbl £ Amanoroeeili

Hivkr me rparvue -40
Bepsran rpanuw 400

Pucynoxk 3 — Hacrtpoiika ananoroso Bxozaa Ha [TP200

1) Haxxats JIKM Ha aHaIoOroBbIil BXOJ;

B cBolicTBax BXo/1a yKa3arh:

2) Tun Beixoguoro curnana (4-20 MA unu 0-10 B);
3) TemnepaTypHbIi AUaNa30H U3MEPEHUS TaTUNKa
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JlabopaTopnasi padoTta Ne8
Hoaxknarouyenune nanenu oneparopa CII1307 k I1P200

Leab: HaydnThCSA CBA3BIBATH MAHEIb OIEPATOpPa M IMPOTPAMMHUPYEMOE DENE B
pexxume Master-Slave.

Oo6opynoBanme: nporpammupyemoe pene I1P200, manens omepartopa CII307,

TCPpMOIIapa TUIIA K, JaTYUKU TCMIICPATYpPhl U OABJICHUSA C YHI/I(bHIII/IpOBaHHBIM BbBIXOJ0M
4-20 MA.

[Topsinok BBINONHEHHE PAOOTHI:

MOAKJIFOYHUTH OIMH M3 TUIIOB IaTYMKOB TEMIIEPaTypbl Wik Aasnenus k [1P200;
MOJIKIIIOYUTH pu3ndecku 2 mpudopa no uatepdeiicy RS-485;

HACTPOUTH TMTAPaMETPhI CBSI3U MEKIY IBYMs IPUOOpaMHu;

3aIncaTh BBHIBO/IBI.

B mporpamme OwenlLogiC HacTpouTh apaMeTPhl CBA3H COTJIACHO PHCYHKY 1.

Hactpoiika npuBopa

—} MpuGop Momyaynnekchbli weTepdelfic nepeaayy AaHHbx. dnuHa
Skpan yCTpoicTE.
Yackl

= H”T‘?mﬁc"' @) Cpenate no yMom4akmg E'»I. Jaeopckme wacTpol

Cam, 16 ‘ Tun uHTepdeica:

Magynm paclumpeHir Homep cnota: 1 -
—}-Bxonel Pexama:  Slave -

g B
|- AHanoroBLIe MpoTokon:

- Lvexpetoie Ckopocte: 115200

1

=} Boixome:
[+~ ducKpeTHbIE YetHooTe: | HeT -
Yacno cron-Bur; 1 -
BuThl gamHem: 8 -
10
Karamerapwii;

Pucynok 1 — Hactpoiika napamerpos cBs3u 1 [1P200

JlokaJibHbIE TIEPEeMEHHBIC MCIIOJIB3YIOTCS TOJIBKO BHYTpH mHporpammel Owenlogic.
Ins mepemaun mapamerpoB ¢ CI1200 na manens omepatopa CII307 HeoOxommmo
WCITIOJIb30BATh CETEBhIE TIEPEMECHHBIC.

[Ipumeuanune! Jlns mepemaun  OylieBBIX 3HAYEHUW  BBHIOMpPAEM  MKOHKY
«IlepexnroyaTenb ¢ MHIUKAIMEH, YKa3bIBAEM PETUCTP C LETOUYNCICHHBIM TUTIOM (T.K. B
pexume Slave ITP200 He MoxeT mepemaBaTh mepeMeHHble Tuma Bool) m ¢dyHKIwMIO

3amnucH 4xX.
Pervctp

&« v sufm ~

] n. agp. ] . agp.
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Hactpolika npubopa —

= nf“&’p Vma: Agpec MP200 - Appec: 16
""" Jxpan [] Crapwwmm pemicTpom Bnepen Crapwwm GadTom encpen
i Yach - 5 ; 1 P

=1 Mnrepereiicu
[=}-R:5485, Cnor 1, Slave KommerTapui:

- AgpecnP200-16 L
----- Momynm paclmpetna

[=}- Bxons + Iﬁ X WMma: | Temnepatypa
L":'_:}".ﬂ\HE.I'IDI'DBhIE WMa nepemesHol Tun Anpec peri T
G} ucpersee Temnepatypa C nnasatowed sanaToil %512 - w7

=1 Boiook .
[} OuckpeTtbie KomMMeHTapHi:

Pucynok 2 — Co3maHue ceTeBOl NEpeMEHHOW JId Mepefayd 3HayeHUs
TeMHepaTypBI

‘.‘-"-::Tpon-::TE:o PLC nopr
E| COM YCTROWCTED He uwcnonezyetca PLC nopT
| i Download nopT Modbus ASCI Master "
.. CeTeBtie HacTROlkA Modbus RTU Slave MNapameTpel nopTa
CropocTs BT panHb
O4s00 O 356000 () 76ur (@) 86ur

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

KoHTponk yeTHoCT

(®) OrcyTeTeyeT (") HeveHini () YeTHeii

Janepxka

Janep#Ka oTpaBkK ljl MC
MNepenaya AAHHLD
s

[] BuptyansHeii agpec

Hactpoika 115200, &, Her, 1 M3MeHMTL NOpAADK PErMCTPOE

ovme

PI/ICYHOK 3 - HaCTPOﬁKa [MapamMCTpOB CBA3H AJIA IIAHCIIN OIICpaTopa

st oToOpaskeHusl mapaMeTpPOB TeMIEPaTyphl WK TaBjieHuUs (J11000M epeMeHHON
C TIJIaBarOIIEH 3amsaToi) Ha BepXHel naHenu BeiOnpaeM UKoHKY «lludpoBoit qucriein».

M--H‘lﬁ'zgl

e ] EEE Undposoii gucnnei E
o Dm0 - A

Pucynok 4 — Be16op uxonku «L{udpooit nucriein»
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VkaseiBaeM aapec npubopa [1P200 (B Hamem ciydae 16), agpec mepeMEHHOM
(peructpa 512) B KOTOpPOM XpaHHUTCS 3HA4YEHHE TeMIlepaTypbl. /[ mepeMeHHbIX ¢

TUIaBaroiei 3amsaroir ykaseiBaeM T DWord. [[nsi 1enodncieHHBIX TepEeMEHHBIX
ykazeiBaeM Tum Word.

Undpoeci gncnnei

Pervctp snementa | Oucnneit Wpwer User  Pacnonoxetwe

YoTpoicTED
Mopt PLC nopt et
BupT. cT. 0 Agpec
Perwctp

=

L] wH. aop.

3HaueHWe
Tun Word w

Word

Cimaeqa MpurMeHnTs Cnpaska

Pucynox 5 — [lapamerpsl peructpa udppoBoro aucruies

B mapametpax mucres ykaszbiBaem opmat Float (st urcen ¢ ruraBaromeit
3arsaToit). JJyis 1emounciieHHBIX epeMeHHbIX yKaszbiBaeM (hopmat Dec mmm Unsigned.

Lindposoi ancrned

Peructp snementa  AMcnned  [lpwepr LUser  Pacnonoxerwe

Popmar PaspaoHocTs

(O Dec () Hex Bcero sHakoe
(O] &:at () Unsigned Dpoban yacTs

Bua BripasHuBaHWe

O . O -
(Ono uerpy

(®) no cepemire

Ve (®) cripasa (O crmsy
[ Nuneitvoe MacwTabuposanie
WeTourik PesynsTaT
Twn Dec
Mawcumym 100 Makcunayma 100
Peructp Peructp
MiaHIrym 0 iaHirayra 0
Peruvcm Peructp
[ Bt BrnmmocT [ C eeaywim Hynem

CmveHa MpurMeHnTE Cnpaska

Pucynok 6 — Ilapametpsl gucres.
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JlaGopaTtopnas padora Ne9

Yupasienune I1P200 npuBogaMu ¢ 00JbIIUMHA TOKAMH HATPY3KH.
Heab: HayuuThcs yHPABISITH NPOrPAMMHUPYEMBIM pejie MpUBOAAMH (LIEHsMHU) C
OOJBIIMMU TOKaAMHU Harpy3KH.

Oo6opynoBanme: nporpammupyemoe peine I1P200, nmanens omepatopa CII307,
[TpomexyTOUHOE pernie, MOTOP-PENYKTOP, EMKOCTHOM TaTYUK C HanpshkeHueM 24 B.

IMopsiok BhiNoIHEHUE PadOThHI:

® T[OJKIIOYUTh E€MKOCTHOM Jardyuk ¢ Hanpsbkeanem 24 Bk [IP200 k
JUCKpETHOMY BXoAy ¢ HampsbkeHnuem 220 B (puc.1);

® TOAKIIOUUTHCS (PU3UUECKH K IMaHENH orepatopa uarepdeiicy RS-485;
HACTPOUTH MapaMeTPhI CBSI3U MEXY IBYMS pUOOpamu;
pEelINTh 337a4y;
MIPOBEPUTH PAOOTOCIIOCOOHOCTH peleHHoM 3anaun Ha [TP200;

3aIIMCaThb BBIBO/JBI.
12 11 10 9

13 1
AD q ) Ix 14 ] 13

POK78/4 6)

1

2
[
A

QD =—

® 0 © 6
i
4

Pucynok 1 — Cxema noakIt0ueHUs IPOMEKYTOYHOTO pelie, a) — C YIPaBJISIIOIIEM
nepeMeHHbIM ToKoM 220 B, 0) — ¢ ynpaBiisitolieM nocTOsSHHBIM TOKOM 24 B.

[IpoMeXXyTOUHBIE pEJI€  UCIOJB3YIOTCA I 3aMbIKAHUSA WM Pa3MbBIKaAHUS
HECKOJIbKUX OTIENIBHBIX IPYT OT JApyra 3jeKkTpocerei. Hanmpumep, OMH KOHTAKT MOXKET
OTBEUYATh 3a BKJIIOUEHHE B CXEMYy aBapUHWHOIO CHUTHaja, a JApyrol — obOecrneduBaTh
OTCOEJMHEHNE BBIKJIIOYATENsl. BTOpoe HazHaueHHE — KOMMYTAIUsS TOKOB C OOJIBITUMHU
tokamu. Hanpumep, ynpasnstonuii Tok 24 B, 3ambikaet 1ens ¢ Tokom 220 B.

20



220 B ' 2;’:“;'”' |:|
O 11 7 - :

[MpomeryTO4HOE

13 14 pene

- +
24B
YNpasnaoLwmii curHan

Pucynok 2 — CxeMa ynpaBiieHHs IPUBOJOM Y€PE3 MPOMEKYTOUHOIO Pelie

NwcKpeTHbln Bxoa 220 B

Coml
2208B NMP200
O 11 7 DIl
[TpomeyTOo4HOE
13 14 pene
- +
24B

BbIXOAHOM CUIHAN AaTYMKA

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

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

3agaua Ne2. Bropo# nuckpeTHbidl Bbixoa Q2 ympaBiiseT 3JI.UENbI0 HANPSKEHUs
24 B. IlpuBon xotopsiM ympaisger Q2 mmeer Hanpspkenue 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 mepecraet
paborate u Bkiro4aeTcs npuBoja 2. [lpuBon 2 ympaBisercs depe3 MPOMEKYTOUHOE
pene.
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Jlaboparopnasi padora Nel(

CocraBjieHue (l)yHKIII/IOHaJILHLIX CXE€M aBTOMaTH3alluNN

Henab: HayuuThCs YHPABISATH NPOrPaMMUPYEMBIM pejie MpUBOAAMH (LENsAMHU) C
OO0JBIIMMHU TOKaMH Harpy3KH.

OO6opynoBanme: QyHKIIMOHAIBHBIE CXEMbI TEXHOJIOTUYECKHUX MIPOLIECCOB.
IHopsinok BbINOJIHEeHHE PAOOTHI:

e o3naxkomuthed ¢ [OCT 21.404-85
® COCTaBUTh (DYHKIMOHAJIBHBIE CXEMbl aBTOMATH3AIlMM TEXHOJIOTHYECKUX

MpoucCCOB COTJIACHO BBIAAHHOMY 3a1aHUIO
:

® 3aIIrMcCaTb BBIBO/BI.

1 FE 1 T
enno-
1?/ /05MeHHMK
TE
5e 3a 1
#

T
a

o

MecTHble FT PA
npubopskl 16 2
L

Mynet
ynpasneHust

/%E:\ /Fv\

‘FQIRD - ﬁdh ﬂ;lh TIRK T
v CUrHanuaauum W \_/

PucyHok 1 — @yHKIIMOHAIbHAS CXEMA aBTOMATU3AIIMU HAarpeBOM ITapOM BOJbI B
MapOXXUJIKOCTHOM TEIJIO0OMEHHUKE

E/P
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—_Hakonurenpnpii Gynkep

~_ JacJoHKa

o O I
™~
S . .
* Bynkep kopMopazaaTinKa Boirpysioii Tpaticnoprep
. KopmopasaaTunk .

l @ Psin
@ KOPMYILIEK

."rlll
| Becni @

42 1356 10 8 9 7

56 7 3 910

MECTHLIE
@
= =
e
¥ =
o] i

[ut ynpasnenus | [Ipubopbl

[MTur ynpasnenns [IV1

111y2
\é
NG

CxeMa yupasiaeHs

Cxema ynpasienns

[Ipumeuanne: 0.7 — Kopm.

Pucynok 1 — @yHKIIMOHAIBHAA CXEMa aBTOMATH3AIIMHU JIMHUM Pa31adyd KopMa
MOOMIBHBIM KOPMOPA3IaTYNnKOM

Jlns Havanma mpolecca 3arpy3kd MOOMJIBHOTO KOPMOpa3JaTyhKa JOJKHO OBITh
3aMKCUPOBAHO, UTO KOPMOPA3IaTUYMK HAXOIUTCS B UCXOAHOM IOJIOKEHUHU (C TOMOUIBIO
KOHIIEBOT'O BBIKJIFOUATEJIS) U YTO B HAKOIUTEIBHOM OYHKEpE UMEETCsI KOPM (C TTIOMOIIIBIO
naTyvka ypoBHs). [lanee OTKphIBaeTcsi 3aciOHKa (Ce KOHEYHBIE IOJIOKEHHUSI TOXKE
bukcHUpyloTCd AAaTYUKaMU) U MO BECY OCYILIECTBISIETCS 3arpy3ka KOpMoOpasgaTiuKa.
[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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IMPUJIOXEHME 1

Ilepeuens 3agaHu K KypcoBOi padore.

1. ABTOMaTn3anus npou3BOACTBA KYITaXKHOTO BUHA,;

2. ABTomaru3anus mpouecca CyIlkH 3€pHa;

3. [T I-perynupoBanusi Temnepatypsl Ha ocHoBe 11P200;

4. ABToMaru3anusi TOpOMIHOTO CMECHUTES,

5. ABTOMaTHY€CKOE MPUTOTOBJIEHUE CMECH JJIsI MOJINBA,

6. IIAJ/I-peryaupoBaHusl OCBEIIEHHOCTH B 3aBUCHUMOCTA OT TEMIIEPATypbl
OKpY>Karollen Cpe/ibl;

7. ABToMatu3zanus (haHKoIa IpeIHa3HAYeHHOTO JIJISl OXJIAKICHUS TOMEIICHUS

8. ABroMatu3zanus ¢aHKOWIa MpeTHa3HAYSHHOTO JIJIsl HarpeBa MOMEIICHUS;

9. ABTOmMaTu3anus npouecca NoAAEPKKA MUKPOKIMMATA CPEJIbI;

10. ABTomMaTH3aIMs MpoIlecca NEPEKauKH BOIBI.

11. ABTOMaTH4ECKUI KOHTPOJIb 3aKPBITHS METAJUINYECKON ABEPH.

12. ABTOMaTHU3aIMs BBITIEYKH XJI€000YTOUHBIX U3ICIIHM.

13. ABTomMaTu3aLHMs MPOIECCca BBIMEUKH XJieoa.

14. ABTOoMaTu3anus nporecca 3arnoJHeHUsI EMKOCTH BOJIOH.

15. ABromaTu3anus npouecca Harpesa KotJa.

16. ABTOMaTu3aIsi KOHBEHEPHOU JTUHUMU.

17. ABromaTu3anysi 030HUPOBAHUS TOMEILICHHUS.

KypcoBasi pa0dora cOCTOMT W3 NOSICHHUTEJIBLHOW 3almUCKM M rpaduyeckoit
YaCTH.

1) CtpykTypa oT4era:

Conepxanue;

1. Onucanne TEXHUYESCKOTO 3aIaHus

2. TexHnueckre XapakKTEPUCTUKH CPEJICTB ABTOMATHU3ALINH;

3. CxeMbl OJIKJIFOUYEHHS MPUOOPOB aBTOMATHU3ALINH;

4. OnucaHus KoJia NpOrpaMMbl TEXHOJIOTHYECKOTO TTPOIIECCa;

3aKIroueHue;

Crucox UCroab30BaHHBIX HHPOPMAIIMOHHBIX UCTOYHUKOB.

2) I'paduaeckas gacThb

dopma Ha3Banmue
T
A2 DyHKIMOHAJIbHAS CXEMa aBTOMATU3allMN YCTAHOBKHU
A2 DJIEKTPUUECKHUE CXEMBI MOJKIOYCHUS JaTYUKOB ¥ IPUBOJIOB
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TEXHUYECKUE 3ATAHUA

1. ABToOMaTu3anMs NPOU3BOACTBA KYIIA’KHOI'O0 BUHA.

Texnnueckoe 3aganue: I[lpu Haxkatum kHOomku «CTapT» C MaHEIW OIEpaTopa,
3aIyCKaeTCsl MOJIHBIM [UKJI IPUTOTOBIICHHS KyITaKHOro BUHA. M3 eMkocTu 1 yepes Hacoc
1 moctymaer BuHO Nel B o0miyro emkocTh mis cMewmuBaHus. [Ipu cpabareiBaHuUM
CpelIHero naTdyvka ypoBHs 3akauka BuHa Nel mnpekpamaercs. Yepes 10 cekyHp
HauyMHaeTcs MocTyiieHue BuHa Ne2 B oOmiyro emkocTbh. [lpu cpabaTsiBaHMU BEpXHETO
JATYMKA YPOBHS NOCTYIUIEHUE BUHA N2 MpekpaniaeTcs U cpasy K€ HAYMHAETCs OTKAadKa
BUHA C 0OmEd eMKOCTH B eMKocThb Ne4 1y MOCIENYIOIIEro MCIONb30BaHMs B
TEXHOJIOTHYECKOM Ipouecce. [Ipn Haxxatnn kHonku «CTOID» mojaya KUJIKOCTH JAO0JDKHA
npekpatuThes. Hanpspkenue nuranue npusogos 12 B.

Taxxke HEoOXOIMMO BBIBECTH Ha MaHEIb ONEPATOpa HMHIAMKALMIO PAabOTHI BCEX
IIPUBOJIOB YCTAaHOBKH, & TAKXKE 3HAYCHHE CPEIHEU TeMIlepaTypbl OKPYKAOIIEH Cpelbl,
JUIsL U3MEPEHHS] KOTOPOW HEOOXOJIMMO HCIOIb30BaTh Tepmomnapy Tuna K u maryuk
naBiieHus ¢ BbixojoM 4-20 MA. Ha manenu omneparopa I0IKHO OTOOPaKaThCs TEKYIIEE
MOCKOBCKOE BpEMs.

2. ABTOMaTH3auMs MPoOLecca CYyIIKH 3epPHa.

Texnuyeckoe 3amanue: OmnepaTop Ha TMAHENM YCTAHABIMBAET BpEMS U
TEMIEPATypy CYLIIKH 3€pHAa, TakXKe OH BbIOMpaeT KakOM BHJ TEMJIOHOCUTEN
UCIIOJIb30BaTh B JIAHHBIM MOMEHT (TEIJIOTEHEepaTop WM NUposu3HbIA Koten). [locne
BbIOOpa mapaMeTpoB orepaTop Ha maHenu Haxumaer «Crtapt». Ecnum OyHkepe ans
NUPOJM3HOTO KOTJIa HMMEIOTCS NpuMecH (cpaboTaH AaT4YUK BEPXHETO YPOBHS), TO
OIepaTop MOXKET HaKaTbh KHONKY «IIMposm3HbIii KOTEM», IPH 3TOM TEIUIOI€HEPATOP
OTKJIFOYAETCSl aBTOMATUYECKH, U CYyIIIKa ITPOU3BOAUTCS C MIOMOIIBIO MUPOJIIM3HOTO KOTJA.
[Tuponu3HbIi KOTen HarpeBaeT 0ak ¢ Bomoi. Eciu Boma B Gake pocruraer 60 °C, To
BKJIFOYAETCS BOJASHON HACOC M BEHTHJIATOP TEINIOOOMEHHHUKA.

Ecnu Temneparypa B Oake mocturaer 98 °C muponmmsHBIA KOTEN OTKIIOYAETCA.
Ecnau o0beM copHBIX NpuMecelt B Oake CHIKAETCsl 0 MUHUMYyMa (cpabaThiBaeT AaTUUK
HUKHErO YPOBHSI) MHUPOJIM3HBIA KOTEN OTKJIKOYAETCS W BKIIOYAETCS Ta30BbIA
teriorenepatop. Ilpu Haxxatuu kHomok «Ctom» unn «ABapus» paboTa Bcex MPUBOJOB
JOJIKHA TTPEKPATUTHCS.

Jlis u3MepeHusi TeMnepaTrypbl HEOOXOIMMO HCIIOJIb30BaTh TepMonapy tuna K u
ATYUK JaBJICHUA C BBIXoaoM 4-20 MA.

3. I /I-peryiupoBanus Temneparypbl Ha ocHoBe ITP200.

Texnuveckoe 3aganme: Onieparop ¢ NMaHeNIW YIOPaBICHUS 33Jla€T TeMIEpaTypy,
KOTOPYIO HEOOXOIUMO TOJJIEPKUBATh B €MKOCTH, U CHCTEMa aBTOMATHKHU JOJKHA €€
MOAAEPAKUBATH 110 3akoHy [IW/[-perynupoBanusi.

Heo06xonuMo BBIBECTH Ha TaHENb OlepaTopa WHIWKAIMIO HarpeBa €MKOCTH, a
TAK)KE 3HAUYCHUE CPEIHEN TEMIIEPATYPhl OKPYKAKOLIEU CpPelbl, IS U3MEPEHUS KOTOPOU
HEO0OXOIMMO MCIO0JIb30BaTh TepMonapy Tumna K u gatuuk temrneparypsl ¢ Boixogaom 4-20
MA. Ha manenu oneparopa J0JbKeH 0ToOpakaThess MHAUKaTop padotel [T I-perymspa.

[Ipu Haxxatun kHOMIKKM «CTOMY C MaHENH oneparopa paboTa Mmpekpaiiaercs.
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4. ABTOMaTH3alMsi TOPOITHOI0 CMeCHTEJIsl.

Texnnueckoe 3amanme: [Ipu Haxxatum kHONKM «CTapT» C MaHENIM omeparopa
HauMHaeTcss paboTa TmpuBOAAa TOpoiAHOrO cmecuTensa. Ha maHens omeparopa
HEOOXOJMMO BBIBECH WHIAMKATOP, KOTOPHIH MHGOPMHUPYET omepaTopa 4TO TOPOWUIHBIN
CMECHUTEb HAXOAUTCA B KpalHEM HIM)KHEM IOJIOKEHUU Yepe3 TepKOHOBBIN naTuvk. [Ipu
Hakatuu kHonku «Crom» paboTa npekpamaercs. Hanpsbkenue nuranue npusoos 12 B.
MaxkcumanbHast padota cmecutens 20 ceKyH[, mocie 4ero paboTa cMecuTeNs AO0HKHA
IIPEKPaTUTHCS.

Taxxe HeE0OXOIUMO BBIBECTM Ha MaHENIb ONEpaTopa 3HAYEHHE CpeaHei
TEMIEPATYpbl ~ OKpYXKAlOLEH cpeabl, [UIsl HU3MEPEHUs KOTOpPOH  HEOO0XOAMMO
MCIOoJIb30BaTh TepMomapy Ttuna K m matumk temmeparypsl ¢ BeixojgoM 4-20 mMA. Ha
HaHEeJIN OllepaTopa J0JKHO OTOOPAKATHCS TEKYILEE MOCKOBCKOE BpEMSI.

5. ABTOMaTn4eckoe NPUIroTOBJCHHUEC CMECH /IJIA IIOJIUBA.

Texnuuyeckoe 3aganue.
Hayano paGotsl nukia nposiBneHust cmecu B 17:00 exxeTHEBHO.
[enb paboThl 00OpPYAOBAHMUS:

1. ExxeqneBno B 17:00 BKiIroyaeTcs KiamnaH IOJa4y BOABI OTKPBIBACTCS WU IPH
Ha)XaTuu KHONKU «CTapT» Ha MaHEeNIW ONeparopa, >KUJIKOCTh HAaOMPAEeTCsl B EMKOCTH JI0
normiaBka. [Ipu 3apabaTsiBaHny NOIJIaBKa M10/1a4a BOJbI IPEKPALLACTCS.

2. BkrouaeTrcs npuBOJ 403aTopa Ha 15 CeKyH U OTKIIIOYAeTCHl.
3. BxirrouaeTcst HarpeBaTeNbHbINA 371eMEHT Ha 30 CEKYH/T M OTKIIFOYAETCS

4. UYepes 30 cekyHn mociae OTKIIOYEHHsS HarpeBaTEIBHOIO — 3JIEMEHTa
OTKpPBIBAECTCSl IIAPOBOM 3JIEKTPOMArHUTHBIA KianaH W 4yepe3 20 cexkyHA Kiamnal
3aKpBIBAETCS.

Heo0xoaumMo BBIBECTH Ha MaHEIb OllepaTopa MHAMKALMIO padOThl BCEX MPHUBOJIOB,
a TAK)K€ 3HAYCHHE CPEIHEN TEMITEPATYPBI OKPYKAIOIIEH CPEABL, ISl U3MEPEHUS KOTOPOH
HEOOXOMMO HCIIONB30BaTh TepMonapy Tuna K u matunk temmepatypsl ¢ Beixoaom 4-20
MA. Ilpu nHaxatum kHomku «CTOm» C MaHeNW orneparopa paboTa MNpeKpaliaeTcs.
Hanpsoxenue nuranue npuBoaoB 12 B. MakcumanbHas padora cmecutens 20 cexkyHn,
nocyie yero paboTa cMeCUTeNsl JOJIKHA IPEKPATUTHCS.

[[TapoBoii nekTpoMarHuTHBIA KinanaH 220 V (uMeer 2 MOJIOkKEHUS: HOPMaJIbHO
3aKPBITHI/HOPMAJIBHO OTKPBITHIN; BpEeMS €r0 3aKPbITHUS/OTKPHITHS — 7 CEeKyHI), Ha
BBIXO/IE UMEET TPEXKUIbHBINA ITPOBO/I.

6. IIN/I-peryJiMpoBaHusi OCBCILIEHHOCTH B 3aBHCHMOCTH OT TeMIepaTypbl
OKPYKAKOLIEHl Cpe/bl.

Texnuveckoe 3amanue: [Ipu Haxatun kHOmKHM «CTapT» C MAaHENM OIleEpaTropa
HaunHaetcs padora [I1]] perynupoBanus oCBEIIEHHOCTH JaMIibl. [Ipyn HaXKaTUU KHOTIKH
«Ctom» ¢ maHenu oneparopa padoTa npekpamniaercs. TeMepaTypa JaMIibl IPU KOTOPOM
ocBemEHHOCTh cTtpemutest K 0 (ycraBka Temmneparypsl jgamnbl) 40 °C. Ipu cHmxenuu
TEeMIIepaTyphbl YBEJIMUUBAETCS OCBEIIEHHOCTD JIAMITBI (HANPSXKEHUE MUTAHUS JIAMITBI).

26



Taxxe HeoOXOIMMO BBIBECTM Ha TMaHEIb OlEeparopa 3HAYEHHE CpeIHel
TEMIIEpaTypbl  OKpYXKaroled cpenpl, s U3MEPEHHs KOTOpPOW  HEOOXOAMMO
UCIoJIb30BaTh TepMonapy tuna K m pmaruumk temnepatypsl ¢ BbixonoM 4-20 MA. Ha
HaHEeH oIepaTopa JOHKHO 0TOOpaKaThCsl TEKYIEe MOCKOBCKOE BpEMSI.

7. ApBrTomMaTtu3anusa (PAaHKOWJIA MNPEIHAZHAYEHHOI0 ISl  OXJIAKICHHS
noMeleHHsl

Texunueckoe 3aganue: IIpu Haxatum kHonku «CTapT» € MaHEIW OlepaTopa
HauuHaeTcsa paborta ycrpoiictea. Heobxoaumo nopiepsxkusats Temneparypy 30 °C. Ilpu
Ha)kKaTuu KHONKHM «CTOI C MaHeM oreparopa paboTra mpexkpariacTcs.

Ilpumeuyanune! Heab3ss 4YTO0BI OAHOBPEMEHHO padoTtajqm aBe H 0OoJiee
CKOpPOCTell BeHTWIsATOpAa!

1-s1 ckopocTs paboraet ot 0 °C o 32 °C

Kiaman xoomHo# Boas! BKiIrouaercs B 32 °C, orkimrouaercs B 29, 99 °C.

2-1 ckopocTh BKmouaetcs B 34 °C, orxmouaercs B 29, 99 °C.

3-1 ckopocTs BKmouaercs B 36 °C, orkmouaercs B 29, 99 °C.

Takke HeoOXOAMMO BBIBECTHM Ha TMaHEIb oOlepaTopa 3HAYEHUE CpeaHen
TEMIEPaTypbl  OKpYXKaroled Ccpelbl, IS HM3MEPEHUsT KOTOpOM  HEeoOXO0IuMO
UCIIONB30BaTh Tepmonapy tuna K m mardyuk temmneparypbl ¢ BeixoaoMm 4-20 MA. Ha
MaHeJy onepaTopa JI0HKHO 0TOOPaXKAThCS TEKYIIIEe MOCKOBCKOE BpeMsI.

Ha manens omepatopa HEOOXOJMMO BBIBECTH WHAMKAIIMIO BCEX PaOOTaOIIMX
IPUBOJIOB W PEKUMOB pabOThI CKOPOCTEH BEHTUJIATOpPA, a TakKXKe TeMIepaTyphl
OKpY’)XKalollel cpeapl. 3HAYCHHUs] TEMIIepaTyp IIPH KOTOPHIX paboTalOT CKOPOCTH
dhaHKoitTa He0OX0AMMO 3aJ1aBaTh C TTAaHEU OorepaTopa.

daHKkoN

8. ABToMaTH3anus (PAaHKOM/IA NPEAHAZHAYEHHOI'0 1JI HArPeBa NOMEIeHHU.

Texnuveckoe 3amanue: [Ipu Haxatum kHOmKM «CTapT» € MAaHENM OIlEpaTopa
HauMHaeTcs paborta ycrpoiicTea. Heo6xomumo nmoaaepxkusats temueparypy 30 °C. Ipu
Ha)xxaTuu KHONKU «CTom» ¢ MaHenu oneparopa padboTa mpeKpaliaercs.

Ilpumeuanune! Heab3ss uTO0BI OJHOBpPEeMEHHO padoraam aABe H 0OoJjee
CKOpOCTeH BeHTHIsITOpa!
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1-s1 ckopocts padoraet ot 0 °C 1o 30 °C

Kranan xomnoaHoii Boas! BKmrouaercs B 28 °C, orkmrouaercs B 30 °C.

2-s1 ckopocTh BKodaercs B 26 °C, otkmouaercs B 30 °C.

3-s1 ckopocTh BKmodaercs B 24 °C, otkmouaercs B 30 °C.

Takke HeoOXOAMMO BBIBECTHM Ha MaHEIb OIepaTopa 3HAYEHUE CpeaHen
TEMIIEpaTypbl ~ OKPYXKAIOIIEH Cpenpl, Ui W3MEPEHUs KOTOpPOH  HE0oOXOIMMO
uCIoyib30BaTh TepMonapy tuna K m maruumk temmepatypel ¢ BbixogoM 4-20 MA. Ha
TIAHEJIH OTIePaTOpa JOJKHO OTOOpaKaThCsl TEKYIIee MOCKOBCKOE BPEMSI.

Ha nanenp omepaTtopa HEOOXOAMMO BBIBECTH WHAWKAIMIO BCEX pPaOOTAIONIHMX
NPUBOJIOB M PEXKHUMOB pabOTBHl CKOPOCTEH BEHTWIIATOPA, a TaKKE TEMIIePaTyphl
OKpYXarIlel cpeapl. 3HAYCHUS TEMIIepaTyp IpPH KOTOPHIX pabOTalOT CKOPOCTH
(aHKoil1a HEOOXOIMMO 33/1aBaTh C TAHENN OIIepaTopa.

®aHKonn

9. ABTOMaTH3alUA NPoLeCcCa MOAAEP KK MUKPOKJIMMATA CPeAbl.

Texnuveckoe 3amanue: [Ipu Haxatuu kHOmKM «CTapT» C MaHENIM oOIeparopa
HauyuMHaeTcsl paboTa yYCTPOICTBA MO MOJJAEPKKM MHUKpokiauMmara cpeabl. C maHenu
ormeparopa 3aJaeTcd 3HAUYEHHE TeMIepaTypbl W  OTHOCHUTEIbHOM  BJIAXKHOCTH
okpyxaromed cpeabl. [lpu Haxatum kHonku «Crom» ¢ maHenw omnepartopa paboTa
PEKpaIaeTcs.

Takke HeoOXOAMMO BBIBECTHM Ha TMaHEIb oOlepaTopa 3HA4YeHUE CpeaHen
TEMIIEpaTypbl  OKpYyXKaloliel Ccpenbl, [l U3MEPEeHUs KOTOPOW  HEeOoOXOAMMO
UCIIOJIB30BaTh TepMomnapy tuna K u gatunk temmnepaTypsl ¢ BbixoaoM 4-20 MA, a Takxke
HE0OXOMMO BBIBECTH TEKYIIIEE€ MOCKOBCKOE BpEMSI.

Jlnst  u3MepeHuss OTHOCHUTEIBHOM  BIAXHOCTH  TIOMEIICHUS  HEO0OXOIUMO
MCIIOJIB30BaTh AATYUK TeMnepaTypsl ¥ BiaaxHoctu [IBT100.

Ha manens omepaTropa HEOOXOAMMO BBIBECTH HHAMKAIIMIO BCEX pPabOTAIOIINX
MPUBOJIOB YCTAHOBKHU (HArpeBaTess, YBIAXKHUTENS, BEHTWIATOPOB), a TakKe 3HAUEHUE
TEeMIEepaTypbl 1 OTHOCUTEJIBHOM BIAXKHOCTH MUKPOKJIMMATa MTOMEIIEHUS.

10. ABTomMaTu3anus npouecca nepekayk Bo/bl.

Texnuveckoe 3amanue: Ilpu Haxatuum kHomku «Crapt» u «llomada Boabl» C
MaHeNd orepaTopa, OCYIIECTBIISIETCS TToada )KUJIKOCTH B eMKOCTh yepe3 Hacoc 1. [lpu
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cpabaThiBaHUM JaTuyuKa BepxHero ypoBHs (Y (BepxHuii)) WM NpU NPEBBIIMICHUH
temmneparypsl 50 °C wim mpu pabGore Hacoca 1 Gonmee 1 MMHYTBI Homada KHAKOCTHU
npekpaiaercs. Ecau Bo BpemMsi HAallOJIHEHHUSI €MKOCTH BOJIOM ONEPAaTOp HAKMET KHOIKY
«Crom», TO TOJaYa KUIAKOCTUM JOJDKHA mpekpatutbed. [locne cpabarbiBaHuA
UHAYKTUBHOTO Aatuuka Hacoc 2 momxen oTpabotath 10 CEKyH]T M OTKIIOYUTHCS.

Takke HEOOXOIMMO BBIBECTH Ha MaHeNb oneparopa U 3kpaH [1P200 3naueHue
CpemHEW TeMIepaTyphl OKPYXKAIOMIEH CpEebl, IS U3MEPEeHUS KOTOPOH HEOOXOIUMO
UCIOJIb30BaTh TepMmomapy Ttuna K u gatdyuk Temmeparypbl ¢ yHUGPUIUPOBAHHBIM
curHaiom 4-20 MA.

11. ABTOMATHYeCKHI KOHTPOJIb 3AKPbITUA METAJJINYECKOM IBEPH.

Texnnueckoe 3aganme: [IpuBoa 1 paboTaeT ToJbKO TOr/Aa, KOrjga B MOMEUIEHUU
HET MOCTOPOHHUX Jrofiel ((DUKCUpyeTCs NaTYMKOM JBMXKEHUs ¢ BbixogoMm 220 B.) u
BXOJHAs MeETaJUIM4ecKas JBEepb 3akphiTa ((DUKCUPYETCSs HWHAYKTUBHOM JIaTYUKOM C
BBIXOJI0M 24 B.)

Takke HeoOXOIMMO BBIBECTH Ha MaHeslb omnepatopa u 3kpaH [1P200 3HaueHue
cpedaHel TeMmIepaTypbl OKpYKAroUIed Cpelbl, Mg U3MEPEHUs KOTOPOM HEOOXOIUMO
UCIOJB30BaTh TepMomnapy Tuna K u gaTtumk TtemmepaTypbl € YHUDUIIMPOBAHHBIM
curHasiom 4-20 MA.

Ha mnanens omepaTtopa HEOOXOAMMO BBIBECTH HHAMKAIIMIO BCEX pPabOTaIOIIUX
PUBOJIOB, CpalaThIBaHUSI BCEX JATYUKOB, a TaKKEe 3HAUYECHHUE BCEX HU3MEPEHHBIX
TEMIIEPATYpP BKJIIOYAs CPEHEE 3HAUECHUE.

12. ABTOMATH3aUsA BbINIEYKH XJ1€000yT0UYHBIX 31U,
Texnnueckoe 3aganue: Omnepatop BbIOUpaeT Oynouky «JloHckas» WM

«Benckas» nmm «Tuxopeuxas» wim «Canbckas» U HaxumaeT «CtapT» U HAUMHAETCS
BbITIEUKa XJIE000YTOUHOTO U3ICIHS.

Hns  Oynouku «JloHcKas» - BpeMs BbIMEYKH 45 MHUHYT, MakKCHUMalbHas
Temmnepatypa cymku 85 °C. Jlensra Temmepatypsl cymku cocrasiser 1 °C.
Hns Oynouku «BeHckas» - Bpemsi BbIMeukd 43 MUHYTBI, MaKCHMallbHas

Temmnepatypa cymku 82 °C. Jlensra Temmepatypsl cymku cocrasiser 2 °C.

Jns Oynoukn «Tuxopenkas» - BpeMs BbIIEUYkd 51 MHUHYT, MakCHMalbHas
temmneparypa cymku 80 °C. Jlensra TeMneparypsl cymku cocrasiser 2,2 °C.

Jns Oynouku «Canbckasi» - BpeMsi BBIEYKH 59 MUHYT, MakCHMalbHas
temneparypa cymku 90 °C. Jlensra Temmeparypsl cymku cocrasuser 1,2 °C. Jlas
AAHHOTO XJ1e000yJI0YHOr0 M3JeJusl MapaMeTPbl CyIIKH He00X0AMMO BbICTABJATH €
MaHeJIu oneparopa.

Taxke HEOOXOIMMO BBIBECTH Ha MaHeNb omeparopa W dkpaH [1P200 3naueHue
CpenHell TeMmmepaTypbl MEYKd, I U3MEpPEHUs: KOTOpPOl HeoOXOJMMO HCHOJb30BaTh
Tepmonapy thna K u natuuk remneparypbl ¢ YHUPUIUPOBAHHBIM cUTHANIOM 4-20 MA.

Ha nanens omepaTtopa HEOOXOAMMO BBIBECTH HHAMKAIMIO BCEX pPabOTaIOIIMX
IPUBOJIOB, CpalaThiBaHUS BCEX JAaTYMKOB, a TaKKe 3HAYEHHUE BCEX HU3MEPEHHBIX
TEeMIIepaTyp BKJIIOYas Cpe/lHee 3HAUCHHUE.
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13. ABTOMaTH3anMs Npoliecca BbINMEeYKH XJieda.

Texnuueckoe 3aganme: Ornepatop BbIOMpaeT xi1e0 «AIOTUHCKHID WU
«[Iponerapckuit» u HaxkumaeT «CTapT» W HAUYMHAETCS BBIMEYKAa XJI€000YIOYHOTO
U3JIETIHSL.

J11s1 BbINEYKH HEOOXOIMMO TOYHOE MOAJIEpKaHUe TeMIepaTypsl ¢ nomorbio [TN/]
perymisTopa.

g xneba «AIOTUHCKUID) - BpEMS BBIIIEUKU 33 MUHYTHI, TEMIIEpAaTypHasl yCTaBKa
cymiku 65 °C.

g xneba «AIOTUHCKUID) - BPEMS BBIIIEUKU D2 MUHYTHI, TEMIIEpAaTypHasl yCTaBKa
cymku 68 °C. las nanHoro xje6a mapaMerpbl CyIIKH HEOOXOAMMO BBLICTABJSATH €
IaHe/JH oneparopa.

Taxxe HeoOXOOUMO BBIBECTH Ha NaHesb omneparopa U skpaH [1P200 3nauenue
CpeIHEH TeMIepaTypbl IMEYKH, Uil U3MEPEHHs] KOTOpPOW HEOOXOAMMO HCIOJIb30BATh
Tepmonapy thna K u 1atuuk temnepartypbl ¢ yHU(PHUIIMPOBAHHBIM CUTHAJIOM 4-20 MA.

Ha manens omeparopa HEOOXOIMMO BBIBECTH HMHAMKAIMIO BCEX PaOOTaIOIIMX
IPUBOJIOB, CpalaThiBaHUS BCEX JAaTYMKOB, a TaKKE 3HAYEHHUE BCEX HW3MEPEHHBIX
TEMIIepaTyp BKJIIOYAs CpeIHEE 3HAUCHUE.

14. ABTOMaTl/I3aIll/IH nmpomecca 3anmoJHECHUA EMKOCTH BO)]Oﬁ.

Texnuveckoe 3aganme: [lpu Haxatum kHOnku «CrapT», NMpPU 3TOM KHOIKA
«Ilomaya BoABDY JOMKHA OBITH OTKJIIOYEHA, TOT/A HAYMHAETCS TojJaya KUIKOCTH B
emkocTh uepe3 Hacoc 1. IIpu cpabarbiBanuu paturka BepxHero ypoBHs (Y (BepxHmuit))
HAcoC JIOJDKEH MopaldoTaTh elle 8 CEeKyH[, IOCJIe 4Yero OH OTkiIoyaercs. Yepes 3
cekyHbI mocne oTkimoueHus Hacoca 1 pomken Bkmounthess Hacoc 2, mopabotats 20
CEKYH/]I U BBIKIIOUUTHCS.

[Ipu mpeBbInIeHUMH TemmepaTyphl xuakocth 51 C° momawa paGorta mpHBOIOB
IIPEKpAIAETCS.

Ecnu Bo Bpemsi HaIlloJIHEHUS] EMKOCTH BOJIOM ONepaTop HaKMET KHOMKY CTOII, TO
10/1a4a KUJAKOCTH JIOJKHA IPEKPATUTHCA.

Takke HE0OXOIMMO BBIBECTH Ha MaHesb omnepatopa u 3kpaH [1P200 3nHauyeHue
CpenHel TemmepaTypbl NEYKH, JJIi MU3MEPEHHs KOTOpPOW HEOOXOJMMO HCIOJIb30BaTh
tepmomnapy tuna K u natuuk temnepartypbl ¢ yHU(PHUITMPOBAHHBIM CUTHAJIOM 4-20 MA.

Ha manens omepaTtopa HEOOXOAMMO BBIBECTH HHAMKAIIMIO BCEX pPabOTAIOIINUX
MPUBOJIOB, CpalaThIBaHUSI BCEX JATYUKOB, a TaKKe 3HAUYCHHUE BCEX HU3MEPEHHBIX
TEMIIEPATyp BKIOYAs CpeHEE 3HAUCHUE.

15. ABTomMaTu3auus nNpouecca Harpesa KotJia.

Texnuveckoe 3amanme. Ilpu Haxkatun kHONKM «CTapT» HAYMHAETCS HarpeB
koTaa. TeMIepaTypHbIii 1Mana3oH BOAbI KOTOPBII noauepkusaet koren 50-60 CP.

Eciau Bo Bpemsi HamoJIHEHUSI EMKOCTH BOJIOM OMEpaTOp Ha)XMET KHOMKY «CTom»
uin cpabotaetr «ABapusi» wid natuuk «llokap», TO HarpeB >KHUIKOCTH JOJIKEH
MPEKPATUTHCHL.
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Taxxe HeoOXOauMO BBIBECTH Ha IaHenb omneparopa u skpaH [IP200 3HaueHue
CpenHel TeMIeparypbl MEYKH, AJII HU3MEPEHHUS KOTOPOM HEOOXOIMMO HCHOIB30BaTh
tepmonapy tuna K u gatunk reMneparypsl ¢ yHUPHUIIMPOBAHHBIM CUTHATIOM 4-20 MA.

Ha manens omepaTtopa HEOOXOAMMO BBIBECTH HHAMKAIIAIO BCEX pPabOTAFOIIMX
NPUBOJOB, CpadaThiBaHWs BCEX [AaTYMKOB, a TaKKe€ 3HAYCHHE BCEX M3MEPEHHBIX
TEMIIepaTyp BKJIIOYAs CpEeIHEE 3HAUCHUE.

16. ABTOMaTH3alMsl KOHBeHepHOil JIMHUM.

Texnnueckoe 3aganme: [lpu nHaxarun kHomku «Ilyck» mpuBOA KOHBeepa
paboTtaet 8 CeKyH], 3aTeM OCTaHABIIMBAETCS U Yepe3 5 CeKyH]l HaunHaeT paboTaTh Mpecc
u yepe3 13 cexyH1 ocTaHaBIMBACTCA.

Ecnu Bo Bpemsi HanoHeHUs1 paboThI IPUBOJIOB ONEPaTOpP HAXMET KHOMKY «CTOm
unu cpaboraetr «ABapus» wunum gatuuk  «lloxap», TO paboTa BceX MPHUBOJIOB
IPEKPaIIAETCs.

Bpems paGoTel mpuBOja KOHBEHEpa W IMpecca HEOOXOAUMO 3a/laBaTh C IMAHEIU
oreparopa.

Takke HeoOXOIMMO BBIBECTH Ha MaHeslb omnepatopa v 3kpaH [1P200 3HaueHue
cpeaHel TemmepaTypbl MEUYKH, JJIsI U3MEPEHUS KOTOPOMl HEOOXOJMMO HCIOJIh30BaTh
tepmomnapy tuna K u natuuk temneparypbl ¢ yHUPUIIMPOBAHHBIM CUTHAJIOM 4-20 MA.

Ha nanens omepaTtopa HEOOXOAMMO BBIBECTH HHAMKAIIMIO BCEX pPabOTAIOIIUX
PUBOJIOB, CpalaThIBaHUSI BCEX JATYUKOB, a TaKKEe 3HAUYECHHUE BCEX HU3MEPEHHBIX
TEMIIEPATYpP BKIIOYAs CPEHEE 3HAUECHUE.

17. ABTomMaTu3anusi 030HUPOBAHUS MOMeILEHUS.

Texnuveckoe 3amanme: Ilpu Haxatum omnepaTopoM KHONkU  «Ctapt»
OCyLIECTBIsIeTC paboTa 030HUPOBAHME coceAHero nomemieHus. Ecau B momenieHuun
JIBEpb CIIy4allHO OTKpBIBAETCs, TO CpaldaThIBACT WHAYKTHUBHBIM JATUMK Ha OTKPBITHE
JIBEpU M TNOCBUIAET CUTrHan aBapuu Ha AuckpetHeld Bxox [IP200. IIpm stom Hacoc 1
nepecTaeT padoTaTh W BKIIOYAETCS JECTPYKTOpP 030HA. MakcumanbHOE BpeMs padOThl
030HAaTOpa C MOMEHTa €ro BKJIOYEHUS 2 MHUHYTHl. B TIOMENIEHWH CTOUT AATUYUK
nerkeHus Ha 220 B. Eciau mo kakoi-nmu00 mpuyuHe B MOMEIICHUN HAXOIATCS JIFOIH, TO
MIPU HAXKATUU KHOMIKH CTApT, 030HUPOBAHKUE HE MPOUCXOIUT.

Takke HEOOXOIMMO BBIBECTH Ha MaHeNb omeparopa u skpaH [1P200 3nayeHue
CpemHe TeMmmepaTyphl TEYKH, JJIi U3MEPEHHS KOTOPOW HEOOXOJIMMO HCIOJIh30BaTh
tepmomnapy tuna K u matuuk remmneparypsl ¢ YHUPUITUPOBAHHBIM CUTHAIOM 4-20 MA.

Ha manens omepaTropa HEOOXOAMMO BBIBECTH HHAMKAIIMIO BCEX pPabOTAIOIINX
MPUBOJIOB, CpalaThIBaHUS BCEX JATYUKOB, a TaK)Ke 3HAUCHHWE BCEX HW3MEPEHHBIX
TeMIepaTyp BKJIIOUYas CpeHee 3HaUCHUE.
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