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BeepgeHue

JTabopatopHble 3aHATUSA, KaK BUAbl YY4EOHbIX 3aHATUIA, HarpaBieHbl Ha 3KCMepUMeHTa/IbHOe
NOATBEPXKAEHNE TEOPETUYECKUX MONOXKEHWUA W (HOPMUPOBaHME Y4YEOHLIX U MPOPECCMOHANIbHBIX
MPaKTUYECKMX YMEHWIA W COCTaBMSKOT BaXKHYK YacTb TEOPEeTUYECKOW W NpodeccroHasIbHO
NPaKTUYECKOW NOATOTOBKM.

B npouecce nabopaTopHOro 3aHATUA 06y4aromecs BbINOMHAKT OLHO WAW HECKOJbKO
3aflaHvin Nof, pyKOBOLCTBOM MpenojasaTesnis B COOTBETCTBUN C U3yvaeMbIM COAepXKaHueM y4ebHOro
maTepuana.

BbinonHeHne 06yvaoWwmmmncs nabopaTopHbIX 3aHATUIA NPOBOANTCS C LIENbIO:

- (hopMUPOBaHMSA NPAKTUYECKUX YMEHWIA B COOTBETCTBUM C TPeOOBaHMAMM K YPOBHIO
MOArOTOBKM 06YYaroLLMXCS, YCTaHOB/IEHHbIMM paboyein NporpaMMont AMCUMNINHBE M0 KOHKPETHbIM
pasgenam/ TeMam AUCLMNNHBI;

- 0606LeHns, cucTemaTnsalmn, yrinyoneHuns, 3akpenieHns nonyveHHbIX TeOPeTUYEeCKMX
3HaHWIA;

- COBEPLUEHCTBOBAHUSA YMEHWUI TMPUMEHATb  MONYYEHHble 3HAHUA Ha MpPaKTUKe,
peanv3aunm eauHCTBA MHTEMNEKTYaNNbHOM U NPaKTUYECKON AeATeNbHOCTY;

- PasBUTUA WHTENNIEKTYa/IbHbIX YMEHWA Yy OyAywmuX CneumasnucToB: aHa/MTUYECKUX,
MPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U Ap.;

- BbIpabOTKM TakUX MNPOGIeCCMOHAIbHO 3HAYMMbIX KayecCTB, Kak CaMOCTOATE/IbHOCTb,
OTBETCTBEHHOCTb, TOYHOCTb, TBOPYECKAs WMHMLMATMBA MPW PeLUeHUM MOCTaB/EHHbIX 3ajad Mpw
OCBOEHUWN 0BLUMX KOMMNETEHLWN,

B pe3ynbTaTe 0CBOEHUS AUCLMNINHBI (HOPMUPYHOTCS cneaytoLme npogeccroHanbHble (MK) n
o6wwwe (OK) komneTeHUun:

OK1 BblompaTb  cnocobbl  peweHnst  3agad  MPOGECCMOHANbHON  AeSTENbHOCTH,
NPUMEHNTENBHO K Pa3NNYHbIM KOHTEKCTaM

OK 2 OcCyLLeCTBNATL MOUCK, aHa/M3 M MHTepnpeTaumio MHGopmauum, Heobxoaumon ans
BbIMO/IHEHWA 3a/la4 NPOgeCCUOHAbHON AeATENbHOCTY

OK 4 PaboTaTb B KONMEKTMBE M KOMaHZe, 3(h(heKTMBHO B3avMOZENCTBOBATb C KOJ/Ieramu,
PYKOBOACTBOM, K/IMEHTamu

OK9 Vcnonb3oBaTb MHPOPMALMOHHbIE TEXHOIOTMW B MPOJIeCCUOHANIbHON AeATe/IbHOCTH

OK10 Monb3oBaTbCA  MPOMECCUOHANIBHON  JOKYMEHTAaUMeii Ha  rocyJapCTBEHHOM U
MHOCTPaHHOM $A3blKaxX

OK11 MNaHMpoBaTh NPeANPUHMMATENLCKYIO AeSTENBHOCTb B MPOdeccHoHanbHO chepe

MK2.1 OcyLecTBnATb BbIGOP 060pYA0BaHNA M 3/1IEMEHTHON 6a3bl CUCTEM aBTOMaTU3aLMK B

COOTBETCTBUU C 3alaHNeM U TPeGoBaHMeM Pa3paboTaHHON TEXHNYECKON OKYMeHTaLum
Ha MOZE/b 3/IEMEHTOB CUCTEM aBTOMATM3aLMUM

MK 2.2 OcyLlecTBNATb MOHT&X W HanafKy MOAenu 3/1EMEHTOB CUCTeM aBTOMaTU3aLun Ha
OCHOBe pa3paboTaHHON TEXHNYECKOM LOKYMEHTaLMM

MK 2.3 lMpoBoANTL UCMbITAHUA MOAENM 3/1EMEHTOB CUCTEM aBTOMaTuU3auuu B peasibHbIX
YCNOBUSAX C LieSIblo NOATBEPXKAEHNS pab0TOCMOCOOHOCTI M BO3MOXXHON ONTUMU3aLNN
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OpraHu3auus nabopaTopHOro 3aHATUS

JNabopaTtopHoe 3aHATWE LO/MKHO NPOBOAUTLCA B YUeOHbIX /1a60paTopusx Uav crneunanbHo
060pyL0BaHHbIX MOMeLleHnsxX (nnowiagKax, nosmMroHax n 1.n.) - naboparopum «AsToMaTM3aLun
TEXHONOrMYECKNX NPOLLECCOB.

B cootBetcTBUM C TpeboBaHuam HIrOC CMNO 15.02.14 OcHalleHne cpeacTeamu
aBTOMaTU3aLMM TEXHOOMMYECKUX NPOLLECCOB 1 MPOM3BOACTB (Mo oTpacnsm) peannsaums MCCc3
[0/MKHA 06ecneynBaTb BbINOMHEHME OOyyalOWMMUCA  N1a60PaTOPHbIX 3aHATWIA, BKHOYasA Kak
06s3aTe/IbHbIA  KOMMOHEHT flabopaTopHble 3aHATMA (C UCMONb30BaHUEM  MEPCOHA/IbHbIX
KOMMNbOTEPOB).

BbINoNHEHWIO N1abopaTOPHbIX 3aHATUIA NPeLLUeCTBYET MPOBEPKa 3HaHWN 0OyYatoLLMXCs - UX
TEOPETUYECKON FOTOBHOCTY K BbINOTHEHUIO 33flaHNS.

NabopatopHble 3aHATUA  MOTYT HOCWUTb  PENpPOAYKTMBHbINA, 4aCTUYHO-MOWCKOBBIA U

MOWMCKOBBIN XapakTep.

PaboTbl, HOCALLME PENPOLYKTUBHbIN XapakTep, OT/IMYAKTCA TeM, YTO NPU MX NPOBeLEeHUN
obyyaroLiecs Nonb3yrTCA MOLPOOHBIMU MHCTPYKLMAMW, B KOTOPbIX YKa3aHbl: Le/b paboThl,
NOSACHEHNA (Teopwusl, OCHOBHbIE XapaKTepucTuKKn), obopyaoBaHve, annaparypa, MaTepuaibl U KX
XapaKTepPUCTUKN, NOPALOK BbINOMHEHUA paboTbl, Tabnmupbl, BbIBOAbI (6€3 (opMYynnpoBKM),
KOHTPO/IbHbIE BOMPOCHI, y4ebHas 1 cneuuanbHas nMreparypa.

PaboTbl, HOCALME YACTUYHO-MOWCKOBBLIA XapakTep, OT/MYalTCA TeM, 4YTO Mpu KX
NpoBefeHNN 0byyaroLmMecs He Mosb3yTCA NOAPOOHLIMM UHCTPYKLMAMU, UM He [aH Nopsagok
BbINO/THEHUSA HEOOXOAUMBIX [AENCTBUA, M OHM TPEBYOT OT 00y4aroLMXCS CaMOCTOATENIbHOMO
nogbopa obopyLoBaHus, BbI6Gopa Cnoco60B BbINOMHEHUS paboTbl B UHCTPYKTUBHOM U CIPaBOYHOM
nuTepatype v ap.

PaboTbl, HOCSLLME TMOWCKOBbLIA XapakTep, XapaKTepusylTcsd TeM, 4TO 0bydarolimecs,
OnMpasicb Ha WMMEKLMECH Y HUX TeopeTUYeCKMe 3HaHWS, AO/MDKHbl PEeLnTb HOBYH A1 HUX
npob6nemy.

Mpy nnaHupoBaHUU MPaKTUYECKMX 3aHATUIA  HEOOXOAMMO HaxoAWUTb ONTUMa/IbHOE
COOTHOLUEHME PEnpPOAYKTMBHbIX, YaCTUYHO-MOUCKOBbIX M MOWUCKOBbLIX paboT, Y4ToObl 06ecneunTb
BbICOKMI YPOBEHb MHTENNIEKTYa/IbHON [eAaTe/IbHOCTH.

dopmbl  opraHMzauuy  0OyYalOLMXCH NpU  NPOBeAeHWM  NabopaTOpPHbIX 3aHATWIA -
(hpoHTasIbHAA, rpynnosas n UHAUBUAYabHAS.

Mpy (poHTabHOW (hopMe OpraHuM3auumM 3aHATUIn BCe 0OyuvaroLymecs BbINONHAKOT
OJHOBPEMEHHO OfHY U Ty XKe paboTy.

Mpw rpynnoBoii hopme opraHM3aumm 3aHATUNA 0fHA W Ta XKe paboTa BbINOMHAETCA 6puragamm
Mo 2 - 5 YesnoBeK.

Mpy vHAMBUAYaNbHON (hOpMe OpraHu3aumy 3aHATUIA KaKAbIA 06Yy4YatoLMIACA BbIMOHAET
VHAMBUAYabHOE 3aJaHue.

[ns noBbILWeHNS 3(HEKTUBHOCTN NPOBeAEHNSA NabopaTOPHbIX 3aHATUIA PEKOMEHAYETCS:

— paspaboTka COOPHMKOB 3adad, 3aaHnii U ynpaxHeHWA;

— pa3paboTKa KOHTPOJIbHO-AMArHOCTUYECKMX MaTepUasnioB A8 KOHTPONSA 3@ MOArOTOB/IEHHOCTbIO
obyvaromxca K nabopatopHbIX 3aHATUAM, B TOM 4ucie B (hOpMe Mefarornyeckmx TecTOBbIX
MaTepuaioB 15 aBTOMAaTM3MPOBAHHOTO KOHTPO/S;

—  MOAYMHEHMe METOAMKMN NPoBefeHNs 1abopaToOpPHbIX 3aHATUI BeAYLUM AUAAKTUYECKUM LieNIsM C
COOTBETCTBYIOLLUMMM YCTAHOBKaMM 00y4aroLLMMCS;
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JTabopaTopHas paboTa Ne 1

Tema: AsTomatumsauma Al'3Y
Llenb paboTbl: M3yyeHne CpeacTB aBTOMATMKM  aBTOMATWU3MPOBAHHOM
rPYnmnoBOi 3aMepPHOI YCTaHOBKMN.
CTy[eHT [O/KeH 3HaTb: CPeAcTea CUrHanmMsauumn, NpoTUBOABAPUNHBIX 3aluT
GNOKMPOBOK, a Takke KNTMA Alr3Y.
CTyOeHT [O/MKEH YMETb: YMTaTb CXeMy, pacckasarb npuHumn pabotel Al3Y,
06BACHUTL Ha3HayeHre n MecToHaxoxaeHne KUMuA Ar3y.

TeopeTnyeckoe 060CHOBaHME:

[MpooyKUMs CKBaXKMH MOJaeTCA Ha 3aMepHYH YCTaHOBKY TuNa «CNyTHUK», Ha
KOTOPOM MpOBOAUTCA MEPUOANYECKUA 3aMep O0ObeMa >KMAKOCTW, MOoAaBaemoMu
CKB@XXMHOM, ONpeAenstoTcs NPOLEHTHOE COAepXKaHme BOAbl B XXMUAKOCTN 1 KONMYECTBO
CBOOOAHOrO rasa. 3arnpoeKTUpPOBaHbl U MPUMEHSAIOTCA YCTAHOBKM TuMa «CNyTHUK-Av,
«CnyTHUK-B», «CnyTHUK-B40» n «CnyTHUK-B40-24%». PaccmoTpum paboTy yCTaHOBKM
«CnyTHUK-B40» (puc.l).

OH npegHasHayeH 41 aBTOMaTMYEeCKOro MepekItoyeHns CKBaXKUH Ha 3aMep Mo
33flaHHON MporpaMMe M aBTOMATUYeCKOro u3MepeHWs febuta CKBaXWH. Ha
«CnyTHUKe-b40» yCTaHOB/IEH aBTOMATMYECKWIA BnaroMep HegpTW, HEeNpepbIBHO
onpefensoWwmin NPOLEHTHOe CoAepXKaHre BOAbl B MOTOKE He(TW; aBTOMATUUYECKN Npu
noMowy  TypOMHHOrO  pacxofomepa  (BepTywkM)  15M3MepsieTca  KOJIMYECTBO
BblAe/IMBLUEr0CA U3 HeTK B TMAPOLMKIIOHe CBOOOAHOIO rasa. TypOouHHbIA pacxogomep
xugkoctn (TOP1-50) B «CnyTHMKe-B40» YCTaHOB/IEH HWXKE YPOBHA >XXMAKOCTU B
TEXHO/IOTMYECKO EMKOCTU TMAPOLMKIIOHHOIO cenaparopa.

Mpu nomowm «CnyTHNKa-B40», Tak Xe Kak «CnyTHUKa-b» n «CnyTHuKa-A»,
MOXHO M3MepATb pasfesibHO Ae6UTbl 06BOAHEHHbLIX Y HEOOBOLHEHHBLIX CKBaXXWUH. [
3TOro MOCTynarT Crefytowmm obpasom. Ecnu, Hanpumep, 2 ckBaXuHbl (Cm.puc. 1)
00BOAHWNCL, & OCTa/lbHble 12 CKBaXKMH, MOAK/MHOY-EHHbIX K «CryTHWUKY», MoAatoT
YMUCTYHO HeTb, TO BPYYHYHO MNEPEKPbLIBAIOT CreunaibHble 06paTHble KianaHbl 1 u
NPOAYKUMA O0OBOAHEHHbIX CKB&XXWH MO OOBOAHOW JSIMHUW 4epe3 3aABMKKM 12
HanpaBnseTca B COOPHbIN KosmnekTop 8. MpoayKums CKBaXMH, MOAAIOWMX YUCTYHO
HedTb, HaMpaBNsSeTCa B eMKOCTb MHOrOX0A0BOro nepekstoyarens cKBaxuH NCM, us3
KOTOPOro OHa MoCTyrnaeT B COOPHbLIA KONNEKTOP 6, a Aanee B KOJINEKTOP 6e3BOAHOM
HedpTn 23.

XKunakoctb 060 CKBaXXMHBI, MOCTaBMEHHOW Ha 3aMep, HarpaBiseTcs uvepes
POTOPHbIV NepekoYaTe/lb CKBXXUH 4 B rMAPOLUMKIOHHBIA cenapaTtop 13. Ha Bbixoge
rasa u3 cenapartopa yCTaHOB/IEH PerynsTop nepenaga AasneHns 14, noanep>X1BaroLLmi
MOCTOSAHHBIN Nepenag MeXay cenapaTtopom U pacxogomepom rasa 15. [MOCTOSHHbIN
nepenag AasneHnsa nepefaeTca 30/I0THUKOBbIMW MexaHM3MaMu 16 u 16a, 0T KOTOpbIX
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TakkKe MepefaeTcs MOCTOSHHbIA  MNepenag Ha  MOPLUHEBOM  KnanaH  19.

Puc. 1. MNMpuHyunuansHasa cxema «CnyTHUKa-b40».

1 - obpaTHble KnanaHbl; 2 — 3afBWKKW; 3 — MepeK/oyaTe/lb CKBaXXMH MHOroxo0Boli MNCM;
4 — pOTOpPHbIA NEPEKNOYaTENb CKBAXKWH; 5 — 3amMmepHas NnHUA; 6— 06LLas NMHUA;7 — oTCceKaTenn; 8—KONNeKTop

06BOAHEHHOW HethTU; 9 1 12 - 3aABMKKM(3aKpbIThie); 10 1 11 - 3aABMKKU(OTKPbITbIE);
13 - rnapoLMKNOHHLI cenapaTop; 14 - perynatop nepenaga AaBneHus 15- pacxogomep rasa;

16 1 16a - 3010THMKK; 17 — NonnaBok; 18 — pacxogomMep >Kuakoctu; 19 — nopLuHeBow KnanaH;20 —enaromep; 21
- TMAPONPUBOL; 22 — 3NeKTpoaBuraTesib; 23 — KoJIEKTOP 6e3BOJHOU HEDTH;
M- BbIKUAHbIE IMHUW OT CKBXXWH

KONnyecTBO XXMAKOCTY U3MEPSIETCA MO CKBaXKMHAM CreayrowymM obpasomM. Korpga
nonnaBoK 17 ypoBHEMepa HaxXOAMTCS B KPaliHEM HVKHEM MOMOXEHWUN, BEPXHAN BUMKa
MOMJaBKOBOro MeXaHM3ma HaXXMMaeT Ha BePXHWIA BbICTYN 30/10THUKA, a B pe3ynbTaTe
Yero MOBbILUEHHOE [JaBNeHWe OT perynatopa 14 nepefgaeTcs Ha MpaByH) 4acTb
MOPLUHEBOro KnamaHa 19 M MNpUKpbIBaeT ero; nojayva >XUAKOCTM MpPeKpalLlaeTcs M
TypOVHHbIN pacxogomep 18 nepecTaeT paboTaTb. C 3TOr0 MOMeHTa YPOBEHb XXMAKOCTU
B cernapaTope NoBbILIAeTCA. Kak TOMbKO YPOBEHb XUAKOCTW B CenapaTope A0CTUIHET
KpaliHero BepXHEro MoJSIOXKEHWSI U HVKHAS BUMIKA MOMMaBKOBOr0 MexaHu3Ma HaXXMeT
Ha BbICTYM 30/10THMKAa 16a, MOBbILUEHHOE AaB/MeHWe OT perynsatopa 14 aeiicTBYeT Ha
NIEBYI0 4acTb MOPLUHEBOrO KnanaHa 19 M OTKPbIBAaeT €ro; HauyMHaeTcs TeuyeHue
XWUAKOCTU B CUCTeMe, U TYpPOUHHBIA pacxogomep 18 OTCUMTHLIBAET KONUYECTBO
npoLueALLeli Yepes HEro XMAKoCTH.

[ns onpeaeneHns NpoLieHTa 06BOAHEHHOCTM HEPTU Ha «CNyTHUKe» YCTaHOB/EH
Bnaromep 20, yepe3 KOTOPbIV MPOMYCKAETCS BCA NPOAYKLINS CKBaXKWHBbI.

Xof paboThbl:
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N =

ARl A

-

. N3yunTb npuHUmnnunansHyto cxemy Al3Y.

MpoaHan3MpoBaTh N3YYeHHbI MaTepuran.

. MpoBepuTh, YCBOEHME MaTeprana 1abopaTopHOi paboTbl, OTBETMB Ha BOMPOCHI

KOHTpO/IbHbIe BONPOCHI:

[na yero Hy>kHa aBTOMaTU3MPOBaHHasA rpynnoBas ycTaHOBKa?
Kaknumu npnbopamm n3mepseTca pacxog Xuakoctn B Ar3y?
Kakue cpegctea KUTTMA NPpUMEHAIOTCA Ha KYCTe CKBaXKUH?
[MpumMeHsaeTca i TenemexaHuka B Al'3Y?

Kakne 0CHOBHble NapaMeTpbl KOHTponupyroTcs B Al 3Y?

Copep>kaHue 0TYéTa

. Homep, Tema 1 uenb paboTsbl

MCbMeHHbIV OTBET Ha KOHTPO/bHbIE BOMPOCHI.
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JTabopaTtopHas paboTta No2

Tema: ABTOMaTK3aLMA HACOCOB NepeKavykn HepTu

Llens paboTbl: M3yuntb npuHUmn paboTsl CUCTEMbI aBTOMATM3ALLMM HACOCHOTO
arperarta o rnepekayke HepTv No MYHKLMOHA/IbHOW CXEME.

CTy[eHT [O/DKEH 3HATb: TexXHONornyeckne napameTpbl paboTbl HACOCHOTO
arperara, NpyHLMN paboTbl CUCTEMbI aBTOMATU3ALMK, NPUOOPLI U CPeacTBa
aBTOMaTu3aunu.

CTy[eHT [O/DKEH YMETb: aHa/IM3npoBaTb PaboTy CUCTEMbI aBTOMATM3aLMM MO
(hYHKUMOHa/IbHOW CXeMe, BbloMpaTb CpeacTBa aBToMaTn3aumnm

1. TeopeTnyeckoe 060CHOBaHMeE:

Ha JOXXMMHbIX HAaCOCHbIX cTaHUmAX (AHC) npymeHA0TCA, B OCHOBHOM,
HaCOCHbIe arperartbl C aCUHXPOHHbLIMW 3/IEKTPUYECKUMU ABUTraTensimun. HeTb C KyCcTOB
MOCTYNaeT Ha cenapaTopbl NepBOi CTYMEHN cenapawuu, rae NPoNCXoauT nepBuYHoOe
OT/e/IeHe ras3a oT XXUKOCTW, Aasiee 4aCTUYHO Aera3vpoBaHHasa XUAKOCTb NOCTynaet
B YCTaHOBKY MpeaBapuTenbHoro copoca soapl (YTCB), rae NnponcxoauT pasaeneHue
ra3oBOA0HE(TAHOM CMecu Ha Tpu (hasbl: He()Tb, ra3 1 sogy. HethTb nocne YTCB
nocTynaet B 6ydepHbIil cenapaTop , U3 KOTOPOro CaMOTEKOM MOCTYNaeT Ha HeTSAHbIe
Hacocbl [JHC, KoTopble co34at0T HEO6X0AMMbIA HaMop A1 TPaHCNOPTUPOBKM HE(TH
Ao LMrH.

[nsa 6e3onacHoi 1 6e3aBapuitHOM paboTbl HACOCOB MPeLYCMOTPEHbLI CXEMbI
aBTOMAaTUYeCKMX 6/I0KMPOBOK U 3aLlMT HACOCHbIX arperatos JHC, a Takxe 3aMepoB
TEXHO/IOrMYECKNX NMapaMeTPOB U Nnepeaayn AaHHbIX B CUCTEMY aBTOMATUYECKOro
perynmpoBaHus.

CucTtema KOHTpona v ynpasneHna AHC npefHasHaveHa ana onepaTMBHOIoO
yuéTa, nogfep>XaHus 3aflaHHbIX NapaMeTPoB TEXHOI0MMYECKOro npowecca un
npeLoTBpaLleHNst BOSHUKHOBEHWNSA aBapUMHbIX CUTYaLnii 1 06ecneynBaeT:

- aBTOMATUYeCKOe perynnpoBaHmne NponyckHoi cnocobHoctn AHC;

- aBTOMATMYECKYIO 3aLLUUTY €€ Nnpu aBapuinHbIX YPOBHAX He(ITW B cenaparopax;

- aBTOMaTMYeCKOe OTK/HOYEHME HACOCOB B aBapUMHbIX CUTYaLUAX;

- aBTOMaTu4eckyto 3awmty AHC npun aBapnintHOM MOBbILLEHWUN UTN CHUXKEHUN
[aB/IeHNs B TPyO6ONPOBOAAX;

3alymTa arperaToB Mo JaB/EHNIO OCYLLIECTB/ISETCA C MOMOLLLIO
B3PbIBO3aLMLLEHHLIX MaHOMeTpoB Tuna AM 2005 v AaTYMKOB JaB/eHusa Tuna
«MeTpaH» 1 «Candup». CorfacHo KapTte yCTaBOK, NPy HU3KOM AaB/IeHUM Ha BXOAe U
Npv BbICOKOM AaB/ieHNN Ha BbIKnAe arperarta, NPOUCXOAUT ero OTK/THOYEHME.
OTKNKOYEHME arperaToB NPOUCXOANT M NPU HU3KOM YPOBHE HedpTv B BydepHOM
cenapartope, Npy NOMOLLM CUrHasIM3aTopa ypoBHA Tvna AI1Y.

Tak)Ke Npon3BOANTCA KOHTPOIb TeMnepaTypbl NOALLIUMHUKOB
3NEKTPOABUraTeNsa U HACOCHOIO arperaTa, a TakXe rmaponaTbl C MOMOLLbIO JaTYMKOB
TemnepaTypbl TCM — 50. Mpun npeBbiweHUn gonyctumoit Temnepatypsl (70 Co),
HacoCbl TaKXe 0CTaHaB/IMBaKOTCS.
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Kpome 3Toro npon3sBoamTca 3allmTa 31eKTPOABUraTens no ToKy Harpysku no
KOPOTKOMY 3aMbIKaHUWI0, MO HANPSHKEHNIO.

[MpegycMOTpeHa CUrHanM3aLUms yTeukn calbHUKOB, KOTopas cpabaTtbiBaeT npwu
LAOCTVDKEHUN XXUAKOCTLIO B CTaKaHe yTeyeK Ca/lbHMKOB MPeaesibHOro YpoBHS, 0
KOTOPOM CUTHa/TM3NPYET AaTUUK ypoBHA TUna ArY.

Mpn LOCTMXKEHMM COAEPXKaHMS rasa B NOMELLLEHUN HACOCHOW 20% HMKHETO
npegena pacrnpocTpaHeHWs naameHu, cpabaTbiBaeT 3ByKOBas M CBETOBas
CUTHaM3aLUnK, BKIKOYAETCA BEHTUIATOP, a NP AOCTUXKEHUW YPOBHSA 3ara3oBaHHOCTU
40% OT HWXXHEro npegena pacnpocTpaHeHa NiaMeHu nNpeaycMoTPEeHO OTK/THOUYEHME
HaCcoCOB.

Kpome 3Toro npeflyCmMOTPEHO OTK/IKOUEHMe HacoCOB, BEHTUNATOPOB U paja
ApYyroro o6opyfoBaHusa npy cpabaTbiBaHNN AaTHMKOB MOXaPHO OMacHOCTU.

Bce napameTpbl nepefaroTca 1 QUKCUPYHOTCA Ha MOHUTOpPaX
aBTOMaTM3npoBaHHOro paboyero mecta (APM) onepaTopa 1 MalUMHKUCTa U
nepegatotca B cuctemy «OKO AHC».

Takxxe BCe napameTpbl U CUrHabl BbIBOAATCA Ha WnTbl KUTMnA AHC, T.e. Ha
BTOPWYHbIE MPUBOPLI U B CUCTEMY aBapUIAHOW CUTHaNM3aL MK,

Kpowme Bcero atoro , B nometleHnm AAHC HaxoamTtca «J1IMHNA KavecTBay -
KOMM/IEKC NP1OOPOB 3aMePAILLMX NapaMeTpbl He(hT: TeMnepaTypy, NAOTHOCTb,
pacxof, BnarocogepyaHue ¢ nocneayoLmm BbIBOAOM 3TUX NapaMeTPOB B
OrMepaTopHYyHo Ha BTOPUYHBLIA NpeobpasoBaTesib U B cuctemy «OKO HC».

®YHKUWOHa/IbHaa cXeMa aBToMaTu3aLMmn HaCOCHOT o arperaTa nokasaHa Ha
PUCYHKE.

Xof paboTbl:
1.M3y4nTb (DYHKLMOHAIbHYIO CXEMY aBTOMATM3aLMM HACOCHbIX arperaros..
2.0nucatb TexXHONOrMyeckunin npouecc pabotsl HA.
3.MpeanoXxnTb KOHKPETHbIE MPUB0OPLI 418 AaHHOW CXEMbI.
4.T'poBepuTb, YCBOEHWE MaTepurasa 1abopaTopHO paboTbl, OTBETUB Ha BOMPOCHI

KOHTpPO/IbHbIE BOMPOCHI:
1.Kakne napameTpbl HEO6X0AMMO KOHTPO/IMPOBATL B npouecce pabotel HA?
2.[Nepeyncnnte JaTymku ycTaHaBIMBaeMbIE MO MECTY?
3.Kakme npnbopb! yCTaHaBIMBAKOTCA Ha LLMTE aBTOMATUKKN B ONEPaToOPHO?
4.I'o KakMM napameTpam NpPouCXoauT OTKNHOUYEeHWe arperara?

Copep>kaHue oTUéTa

1.Homep, Tema 1 Uenb paboThbl
2.MNCbMEHHbIV OTBET Ha KOHTPO/bHbIE BOMPOCHI.
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JTabopaTopHas paboTta Ne3

Tema: ABTOMAaTU3aLUMA cenapaloHHOM YCTaHOBKN,

Llenb paboTbl: M3yuntb NpuHUmMn paboTbl CUCTEMbI aBTOMATU3ALMM
cenapauyoHHON YCTaHOBKM N0 ()YHKLMOHa/IbHON CXeMe.

CTy[eHT JO/DKEH 3HATb: TexXHONornmyeckme napameTpbl paboTbicenapaLoHHOM
YCTaHOBKMU, MPUHLMN paboTbl CUCTEMbI aBTOMATU3aLMK, NPUOOPLI N CPeacTBa
aBToMatum3aunn.

CTy[eHT [O/DKEH YMETb: aHa/IM3npoBaTb paboTy CUCTEMbI aBTOMATH3aLMM MO
(hYHKLMOHa/IbHOW CXeMe, BbloMpaTh CpeLCcTBa aBToMaTm3aLum.

1. TeopeTnyeckoe 060CHOBaHMe:

[[a30BOf0OHe(pTAHAasA CMecCb, Mocne u3MmepeHuss gebuta B Al3Y, noctynaer B
cernapaynoHHble YCTaHOBKW., rfe OTAensdetcd HedpTb OT rasa. IOT0 pasfeneHue
OCYLLUECTBNIAETCA [ANA: OTAefeHusrasa Ana AasbHelleil ero TPaHCMOPTUMPOBKU K
notpedutento (M3, KC, MrPAC v 1.4.), yMeHbLUEHNUA NHTEHCUBHOCTY MepeMeLlBaHuS
BOAOHE(ITErasoBoro notoka U  06pa3oBaHNA 3MYNbCWUIA, YMeHbLUEHUS Nynbcauui
[aBNeHns.

TexHonmornyeckas cxema npegycMaTpyBaeT MOCTYMN/IEHNE Ta30XKMAKOCTHOM
CMecu ¢ KycToB B nepsblit cenapatop AHC (C-1) npeaapuTenbHOM cenapauun. B aTom
cernapaTope MNPOUCXOAUT TMepBMYHOE OTAe/NeHMe rasa OT XWAKOCTU MK3-3a PesKoro
nageHns AaBneHus U y4apoB XMAKOCTU 06 OTOOMHUKK, & TakKe MPY MPOXOXAEHUN N0
NOTKaM W 4yepes Tapesiky B cerapaTopax Tapenbyaroro tuna. Jna oTcnexmnBaHna Xoaa
T Ha gaHHOM 3Tare, onepaTopam HeO06X0AMMO 3HATb TakMe rMapaMeTpbl Kak YpOBeHb
B cemaparope, AN KOHTPONA M aHasm3a KOMMYeCTBa XXUAKOCTW, UAyLlend C KyCcTOB
(YMeHbLUaeTCa nojaya C KyCcTOB, YBENMYMBAETCA WM HE U3MeHsieTcs), ANs 3TOro Ha
cernaparope YycTaHaB/nMBaeTcA YypoBHemep Tuvna [AYY2-05 co BTOPUYHBLIM
npeobpaszosatesiemM FTAMMA-7. Takke HeoOXOAUMO 3HATb [aBfeHVWEe Ha BXO4e B
cenapartopbl, 414 3TOro Ha BXOe B cenapaTopbl YCTaHaB/IMBAETCA [AATUMK AaBeHUs
Tvna KPT nnn «Candup 221» ¢ TOKoBbIM BbIXo4oMm 4-20 MA. Kpome aBTOMaTUKK Ha
cenapaTtope ycTaHOB/eH npeaoxpaHuTenbHblii KnanaH CIMK gng cépoca u3nuiHero
[aB/IEHNSA MPU aBapUNHOM MPeBbILLEHUMAABIEHNA B CENapaTope Bbllle AOMYyCTUMOTrO.

Mocne cenapatopa C-1 >XWAKOCTb MOCTynaeT B CenapaTop MepBOW CTYMeHU
cenapaumm C-2, rae Takxe NponcxoamnT fabHelLlee pa3rasvpoBaHue xuakoctun. B C-
2 NPOUCXOAMT aBTOMATUYECKOe PeryinpoBaHMe YPOBHA XWAKOCTU, HO 3TO Tema
ApYro nekumm. Ha cenapartope >ke YCTaHOB/IEHbl [ATYMK NPeAenbHOro YPOBHSA
XUIKOCTW B cenapartope Tuna AlY3, aatunk gasneHns tmna v yposHemep tuna AYY?2
ANA COBMECTHOWM paboTbl € KOHTponnepoM [AMMA-7 ©  UCMOMHUTENbHbIM
MeXaHW3MOM B BU[E 3/1EKTPOMEXAHNYECKOr0 pPerynMpyroLLero KnanaHa.
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Mocne C-2 >»WAKOCTb MOCTynaeT B TpéxdasHblii cenapatop Tuna «XuTep-
TpuTep», Npubopbl N aBTOMATUKY KOTOPOTO Mbl Y)Ke PacCMOTPeNnn B MpeblayLimx
NeKumax.

Mocne YTICB npakTu4yeckn uncras, ¢ 06BOAHEHHOCTbIO He 60nblle 1% HelTb
NnocTynaeT B, TaK Ha3blBaeMbIii, 6ydepHbI cenapatop C-3, rae AasfieHWe COCTaBseT
nopagka 1,2 krc/cm2. C C-3 He(pTb CaMOTEKOM MOCTYMaeT Ha BXOL HACOCOB MO OTKayke
HethT. B TpeTem cenmapatope Ham He06X04MMO MepUTb MWHMMASIbHBIN YPOBEHb
HedpT, 4TOObLI B Cenapatope BCerga oOcTaBalaCb He(Tb M ra3 He rnonas Ha BXOA4
HacoCOB, M [aB/ieHNe Ha BXOe He ynano A0 Hyns, npyv 3TOM HacoCbl OCTaHOBATCA. B
cxeMy OOKMPOBOK M 3alUMT BK/IHOYEH AATUMK YPOBHA TakMMm 06pa3oM, YTO Kpome
aHa/IoroBbIX MOKas3aHW YPOBHS B CenapaTope, C BbIBOAOM MOKa3aHWA Ha Aucnsiein
APM onepatopa OQOY, OH [aéT CUrHas Ha OCTAHOBKY He(TAHbIX arperatos npu
AOCTVMXeHUN ypoBHA 0,6 M (cornacHoO KapTe YCTaBOK). Takke YCTaHOB/EeH [aTyuK
ypoBHA AIMY3 no makcumasbHOMY YPOBHIO B CernapaTope, YTo6bl He(pTb He MnoLuia Ha
YMTT v Ha (haken.

OThenvBLUMIACA Ha NEPBOI CTYMNeHW cenapauun ras ¢ AaefieHNeM nopsgka 5,5
Krc/cM2 nocTtynaeT B ras3oBblii cenapatop 'C, B KOTOPOM TaKXe YCTaHOB/EHbI
npnoéopbl aBTOMaTUMKWA. ITO CUrHaNM3aTop YpoBHA Tuna AMY3 no makcumasibHOMY
3HAYEeHUIO COrMacHO KapTe YCTaBOK, [ANA TOro, 4ToObl He AOMyCTWUTbL MnonajaHue
KOHAeHcata B rasonposof Ha KC. Kpome TOro nocne cenaparopa YCTaHOB/EH
aBTOMaTn4eckmin KnanaH-perynatop KP-1 ans paboTbl B Nape ¢ ApyrumM perynstopom
KP-2 KoTopbIi cneguT 3a [daBfieHMeM nogadu rasa Ha taken nocne YTMTI. KP-1 B
C/lydyae HeAOoCTaTOYHOrO fAaBfieHMs rasa Ha (paken, Ans npefoTBpaLleHuns rnoracaHus
(pakena , MPUOTKPbIBAeT nepemblyKy € rasonposoga Ha KC M BOCCTaHaBNMBaeT
HefocTatoLLee AasneHue. Mpu JOCTMXKeHUM HEOOXOAMMOrO AaBNeHUs, OH NepeKkpbiBaeT
nepemblyky. Ha rasonposoge nocne I'C, Ha YYI ycTaHOBNeH JaTyuK AAaBNEHUA TUMa
«Candup 2241N» pna onpegeneHns AaBfeHns B rasonpoBoje.

Ha rasocenapatope ['C-2 YTITI Take ycTaHOB/IeHbl JaTyMKW MpeaensHOro
YPOBHS ANA NpeaynpexaeHns HakonIeHNs KoOHAeHcaTa B 3T0i EMKOCTW.

Ha Bcex cenapaTtopax, COrnacHo npaswn 6e30nacHOi 3Kcrayatauum cocyfos,
paboTaroLmx rnoj AaBneHeM YCTaHOB/EHbl TEXHUYECKNMe MaHOMEeTPbI Tuna MIM4-Ya.

Xog paboThbl:
1.M3yunTb (PYHKLMOHAIbHYIO CXeMY aBTOMAaTU3aLmn cenapauoHHOM
YCTaHOBKM.
2.0nucatb TeEXHONOMMYECKNin npolecc paboTbl cernapalMoHHON YCTaHOBKM.
3.MpeanoXnTb KOHKPETHbIE MPUOOopPbI AN19 AaHHOW CXEMBbI.
4.IpoBepnTb, YCBOEHWE MaTepuana NpakTMYeckom paboTbl, OTBETUB Ha
BOMPOCbI.

KOHTpPO/IbHbIE BOMPOCHI:
1.Kakue napameTpbl HE06X0AMMO KOHTPOIMPOBATL B NpoLecce
paboTbicenapauum 04HON YCTaHOBKY ?
2.lNepeuncnnte gaTymky ycTaHaBIMBaeMbIE MO MECTY?
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3.Kakme npnbopbl yCTaHaB/IMBAKOTCA Ha LLMTE aBTOMATUKWN B OMEPaTOPHON?
4.Mo KakuMm napameTpam Oydep-cenapatopa C-3 NPOUCXOAUT OTK/HOYEHME
He(TAHbIX HACOCOB ?
Copep>kaHue 0TUéTa

1.Homep, Tema 1 Uefb paboThbl

2.N'IMCbMEHHbI OTBET Ha KOHTPO/IbHbIE BOMPOCHI.
3.HapucoBatb ()yHKUNOHA/IbHYHO CXEMY.

MeToanyecKme peKoMeHAaLMM N0 NPOBEAEHWIO 1a60pPaT OPHbIX 3aHAT Ui




JTabopaTopHasa paboTa Ned

Tema: ABTOMaTK3aums y3noB y4yérta HedpTi, BOAbI 1 rasa.

Llenb paboTbl: M3yuntb NnpuHUmMn paboTbl CUCTEMbI aBTOMATM3aLMM Y3/10B Y4éTa
He(TK, BOAbI 1 rasa no PyHKLMOHa/IbHOIN CXeMme.

CTy[eHT JO/DKEH 3HATb: TexXHOMornyeckme napameTpbl paboTbly3/i0B yyéTa
He(TW, BOAbI 1 ra3a, MPUHLMN paboTbl CUCTEMbI aBTOMAaTU3aLMN, NPUOOPLI N CPeaCcTBa
aBTomartmsauun.

CTy[eHT [O/DKEH YMETb: aHa/IM3MpoBaTb PaboTy CUCTEMbI aBTOMaTM3aLMmM No
(hYHKLMOHa/IbHOW CXeMe, BbloMpaTh CpeLCcTBa aBToMaTm3aLum.

1. TeopeTnyeckoe 060CHOBaHMe:

Torom ntoboro TeXHOMOrMYecKoro npoLecca ABAsSeTCA KOHeYHbIn pesynbtar. B
He(TAHON NPOMbILLIEHHOCTW TaKUM Pe3y/ibTaTOM ABMISETCA KOMIMYECTBO MOJTyHYeHHOM
NPOAYKLMUN, @ UMEHHO: He(TW, rasa 1 BoAbl. TOYHbIA U MOMHOLEHHBIA YY4ET 0CO6EHHO
Ba)XXEH B KOMMEPYECKOM [M/aHe, MpW pacyéte 3arpar, 3KOHOMWM W MNpuobIIM OT
MPOLAXKM NPOAYKLUUN.

[na yyéTa JaHHOW NPOAYKLUMM CO34at0TCA pa3/IMyHble cnocobbl yyéta. Ha AHC
MPUMEHSAIOTCA pa3/INyHbIe Y3/bl YYETa: Y3/bl YUETa ras3a Ha KOMMPECCOPHYH CTaHLMIO,
Ha COOCTBEHHbIE HY)XXAbI, Ha (hakes; y3/bl y4éTa HepTu; Y3/bl y4éTa BOApbl.

Y3en yyéta HepTV NO TEXHOMOTMYECKOM NIMHUN HaxXOAMTCA B CaMOM KOHLE, Ha
Bbixoge OHC. YYH npeactaBnsetr coboil cuctemy TpybonpoBOAOB, 3anopHOMN
apmatypbl, KUTMMA 1 cuyéTumkoB HepTW. B cocTtaB YYH BXogdAT: 6aninacHas NMHKS,
(PUNbTPbI, CTPYEBLINPAMUTENN, [BE NIMHUM 3amepa MPOAYKUWUW, OfHA W3 KOTOPbIX
AIB/NAETCA PE3ePBHOM, KOHTPO/IbHAA JIMHWA, PErynMpyrowmin KnanaH pacxoga HeTu,
NINHWA KayecTBa HepTW, NIOLWAAKN 06CNYXNBaHWA.

He(pTb MOCTOAHHO NPOXOAUT Yepe3 OAHY W3 3aMepHbIX JIMHWUWA, rhe 4epes
«KapeonuncHbIn» pacxofomep MPOMUCXOAUT 3amep KOMYeCcTBa NPOLLEALLE Yepes Hero
He(pTn. KOHTPOMbHaA /MHUA HYXXHA LA/ CNWYEHWUS MOKa3aHWiA  3aMepHOn U
KOHTPONbHOW NMHUA MeXAY CO00W, C LEeNbH BbISBEHMSA OLIMOKM B MOKa3aHWUAX
3aMepHbIX yCTpouMcTB. C  MOMOLLBIO  PEerynMpyrowero KnarnaHa BbICTaBNAOT
HeoOXOAUMbIA  pacxof HeTW, COOTBETCTBYHOLUMA MOMYYEHHOW HedpTn (4TOObI He
OMOPOXKHSANCA M He MePenosHANCA TPeTuin cenapatop). Kpome aToro ectb (UNbTPbI 41
OUYMCTKM MOCTYNAKOLLEN HA CYETUMKN HETU, CTPYEBLINPAMUTENN LNS BblpaBHUBaHUSA
noToka He(TW nepes pacxogoMepoM, YTOObI 3aBUXPEHNS MOTOKA HE BHOCWIN OLLNOKN
B 3aMepbl pacxofa, TeXHUYecKne MaHOMeTpPbl 4O U Mocie (U/IbTPOB, HA KOHTPO/IbHOM
NMMHUN 1 Ha Bbixode YYH. PaHee Ha y3ne yuyéta He(TVM ycTaHaBIMBaiCa Mpuoop
«Arap», o114 3amepoB 06BOAHEHHOCTM NPOAYKL MW, B HACTOALLEE BPEMSA BHYTPU 34aHNSA
AHC ycTaHaBNMBalOTCSA «/IMHUM KayecTBa», B COCTaB KOTOPbIX BXOAAT MJIOTHOMEPSI,
Bnaromepsbl pupm «Phase» n «Dimetiks», Npo600TOOPHUKN.

Mpo6oOTOOPHUK paboTaeT creaylowmMM 00pasoM: Ha JIMHUW  KayecTBa
YCTAaHOB/IEH aBTOMATWYECKMIA KnamaH, KOTOPblA MEePUOAMYECKM, MO KOMaHZe
BTOPUYHOrO  npubopa  (4epe3  YCTAHOB/IEHHble  Ha  HEM  MPOMEXYTKM
BPEMEHWN)OTKPbIBAETCA, U XUAKOCTb U3 Tpybonposoda HabmpaeTcs B CrneunaibHYH
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EMKOCTb, PacrosioKeHHYIO Noj, KnanaHoM. 3TO M eCTb Npoba HeghT, KOTOPYHO MOXXHO
cllaBaTb B nabopaTopuio.

TakKe B COCTaB y3/1a y4éta He(TV BXOAAT Mepek/oYaroLLne NoTOKN 3aBUXKKN,
B TOM YUC/IE N SPEHAXKHbIE.

Ha AHC-YTICB ycTaHOB/IEHO HECKO/IbKO Y3108 y4éTa rasa (YYTI). 310 YYT Ha
KC (komnpeccopHyto cTaHumio YBCUHI), YYT Ha COGCTBEHHble HY)XAbl B Buie
Anadparmel U aumaHomeTpa (34eCb YUMTBIBAETCA ra3 Ha KOTENbHYHO M Ha «XUTep»),
YYT Ha thaken, ecTb cBoU YYT 1 BHYTPU «XUTEPOB» B BU/E HEGO/bLLION Anadparmbl v
AndmaHoMeTpa, YTOObl 3HATb Kakoe KOMMYEeCTBO rasa BblAeNniocb B «Xutepe». [0
HeflaBHEro BpeMeHu ON14 yYéTa rasa Ha (paken MCMonb3oBa/MCb pacxogomepsl CYPI,
KOTOpble YCTaHaBNMBA/IMCb HEMOCPELACTBEHHO Ha Tpybe, ceivac NPUMEHSOTCA
npuoopbl KURZ. Ha BCcex OCTa/lbHbIX Yy3M1axX Yy4éta MpPUMEHSeTCH TPaAuLVOHHbIN
Crocob un3MepeHUs pacxofa C MOMOLLbK Auadparmbl (Cy>KaroLlero YCTPOWCTBA) U
AnddepeHumanbHbIX MaHOMETPOB, BblAAOWMX 3HAYEHMS [aBNeHUA [0 CyXKatoLLero
YCTPOICTBA 1 Nnoce. PasHuua nokKasaHWin MponopLmoHasibHa pacxoay.

Y3en yuyéta rasa c Auadparmoit, npeactaensieT coboW YTennéHHbIN LKad,
PacrofioKeHHbI Hag (naHuamy rasonpoBofa, MeXay KOTOPbIMU YCTaHOB/IEHI
MnacoBas, MMHycoBas Kamepbl gvadparmbl U cama gvaparma. B wkadgy Haxoadatcs
MMNYNbCHble TPYOKW, COeAMHAIOLWME C ra3onpoBOLOM, C MJIKOCOBOA WM MUHYCOBOWA
Kamepamu, augpMaHoMeTp, Tuna «Candgup 22400», [aTtuvk faeneHuns, Tmna «MeTpaH
100 OAW», nnn «Candwmp 22 OW», Tak >Xe Hefaneko OT LWkKadga Ha rasonposoje
Haxogutca  TepmomeTtp, Tuna «MeTpaHl00». Bce curHasbl € [aTyMKoB
YHUPUUMPOBaAHLI U UMEKOT pasMepHoCTb 4-20 MA. Bce curHanibl noctynarot Ha APM
onepatopa OQY.

Xog paboThbl:
1.M3yunTb PYHKLMOHAIbHYIO CXEMY aBTOMAaTU3aLUNy3I0B yYéTa He(hTu, BOAbI
W rasa.
2.0nucatb TeEXHONOMMYECKNA npouecc paboTbl Y3108 y4éTa He(hTU, BOAbI U rasa.
3.MpeanoXnTb KOHKPETHbIE MPUOOopPbI AN19 AaHHOW CXEMBbI.
4.IpoBepuTb, YCBOEHWE MaTepuana NpakTMYeckom paboTbl, OTBETUB Ha
BOMpPOCHI.
KOHTpPONbHbIe BOMPOChI:
1.Kakue napameTpbl HEOOXOAMMO KOHTPO/IMPOBAThL B NMpoLecce paboTbly3/nos
y4yéTa HedpTw, BOAbI U rasa?
2.[Nepeyncnnte JaTymkuy yctaHaBIMBaeMbIE MO MECTY?
3.Kakue npnbopbl ycTaHaBIMBAKOTCA Ha LLMTE aBTOMaTUKWN B ONEPaToOPHO?
4.Kaknm 06pa3om nokasaHus y3noB y4éta 0TobpaxkatoTcs Ha akpaHe APM?

Copep>kaHuve 0TUéTa
1.Homep, Tema 1 Uefb paboThbl

2.MNCbMEHHbI OTBET Ha KOHTPO/IbHbIE BOMPOCHI.
3.HapucoBaTb (hyHKLIMOHA/NBHYHO CXEMY.
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JTabopaTopHas paboTa Ne 4

Tema: ABToMaTtmsauma HacocHoro arperata KHC

Llenb paboTbl: M3yunTb NpUHUMN paboTbl CUCTEMbI aBTOMATM3aLMN HACOCHOTO
arperata KHC no ¢oyHKUWOHaNbHOW CXeMe.

CTyOeHT AO/MKeH 3HaTb : TeXHO/orMyeckKune napameTpbl paboTbl HACOCHOTO
arperara, NpyvHLUMN paboTbl CUCTEMbI aBTOMATMU3aLMUK, NPUOOPLI 1 CpeacTBa
aBTomatmsauun.

CTyOeHT AO/DKEH YMeTb: aHa/IM3MpoBaTb PaboTy CUCTeMbl aBTOMaTM3aL MK
Nno )yHKLUMOHaIbHOI CXeme, BblbUpaTh CpecTBa aBTOMaTU3aLMM

1. TeopeTnyeckoe 060CHOBaHMe:

B cucteme MIMA4 ona 3akayky BoAbl B NiacT NpUMEHAOTCA Hacockl Tuna LIHC
180/1422 w cuHXpoHHble anekTpogsuratenn CTL. Cuctema GNOKMPOBOK M 3alUT
[aHHbIX arperatoB wnaeHTMyHa cucteme Ha JAHC. OCHOBHbIMM nNapameTpamu,
KOHTponMpyembiMn Ha arperatax M4, aABnalTcA: AaBneHWe Ha BXOLe M BblKuae
arperatos, pasneHne B macnocucteme CTA wn UHC. paBneHne B HarnopHOM
TpybonpoBoae, Temnepatypa MOALWMMHUKOB HacocoB (paboumii 1 Noneson),
TemnepaTypa MOALUMMHUKOB 3neKkTpogsurarens (pabounini u nonesoi), Temneparypa
rMAponATbl, OCEBOW CABUI, 3MIEKTPUYECKME MNapameTpbl 3neKTpojsuratens —
HanpsXeHue, TOK neperpy3kn. KOHTPO/Nb MapaMeTpoB OCYLLECTBAAETCA C MOMOLLLHO
KoHTponnepa BKHC (670K KOHTPO/MS HAaCOCHOW CTaHLMKU), KOTOpble YCTaHOB/EHbI B
MOMELLEHNN LUMTOBOW, PSAOM C MalmnHHbIM 3anom KHC. Ha Kaxablii arperat
npuxoantcs ceoi BKHC. B BKHC npuxoaaT Bce aHanoroBble U AUCKPETHbIE CUMHabI
c arperatoB KHC.

Kpome aBTOMaTUKM HacOCHbIX arperatoB Ha KHC cyLWecTByeT KOHTPO/b U
CUTHa/IM3aLmMs YPOBHSA B APEHaXKHOM EMKOCTU, B KOTOPYHO CTeKaeT NpOM/IMBHEBAS BOAa,
YTEUKN C Ca/lbHUKOB, aBapuiiHble cbpocbl BoAbl. [0 curHanam 3TOM CUCTEMbI
BK/IHOYAKOTCH [PEeHaXHble HAcOCbl OTKAa4YKM BOAb! U3 APeHaXHON éMKoCcTU. KOHTpOsb
YPOBHS OCYLLIECTB/IAETCA AaTUMKaMy YpPoBHA Tvna AI1Y.

KycToBas HacocHast CTaHUMs NpefHasHaveHa 41s 3aKayku NMoATOBapHOW BOAbI,
oTaenéHHoin Ha YTICB oT HepTv v BOAbI MpuLlefllein ¢ Bogo3abopa B niacT Ans
noadepXxaHna NnacToBoro AasneHWs. 3akayka BOAbl MPOU3BOAMTCA MOA [aBleHVEM
nopsagka 130-150 krc/cm2. MHoraa, nNpu HexBaTKe BOAbl ANS 3aKauMBaHMSA B MacT,
OYpAT AONOMHUTENIbHO CEHOMAHCKME CKBaXKUHbI M [06aBNAKT K 3aKauMBaeMoW BOje
3Ty BoAy. HO 3TO CBfi3aHO C psAAOM TPyAHOCTeW, T.K. BoAa WAET C rasom, v Ans ero
OTAeNleHNs BO3HMKaeT HeobXoAMMOCTb B cenapauun, T.e. CTPOAT AOMOMHUTESIbHbIE
cenapauroHHble YCTAHOBKW W (DaKebHYH JIMHWUKO AN CKUraHWA OTAE/UBLLEroCs B
ceraparopax nomyTHoro rasa. Kpome Toro, cpasy e BO3HMKAeT HeobXoAMMOCTb BO
B3PbIBO3ALLMLLEHHOM 060pYL0BaHUN.

[na KOHTpoNAa AaBneHns U CUrHansaunm o npejebHbIX napameTpax AaBieHUs
BOAbl Ha BXOAe W BblKMAe, a TaKXKe AasBneHuMa macna B macnocucteme LUHC n CT/A,
NPUMEHAIOTCA 3N1EKTPOKOHTaKTHbIe MaHOMeTpbl Tina M 2005, a TakKe TeXHUYeCcKune
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MaHOMETPbI Tuna MIM4 -Y®. Ona nsmepeHns LaBneHUs NPUMEHAKOTCA LATUNKK C
TOKOBbIM BbIXxoAaoMm 4-20 MA tuna KPT, «Candup» nnm «MeTpaH».

Bo3ne Kaxporo arperarta, Mo MecTy, Ha creuunasbHOM CTaTVBe YCTaHOB/IEHbI
KHOMKN «[lyck» n «Cton» arperata, MaHomeTpbl macnocuctembl LIHC n CT/A,
MaHOMeTpPbl KOHTPONA [aBNEHUSA Ha BXOLE W BblKMAE HAcoca, APEHaXKHble BEHTUN,
UMMYNbCHble TPYOKW. [leped KaxabiM MYCKOM arperata MalUVHUCT MPOBEPSieT U
BbICTaB/1eT YCTaBKN Ha MaHOMETPax COrfiacHoO KapTe YCTaBoK.

Ona  KOHTpons W curHaimsaumm o npefenbHbIX MapaMeTpax, a TaKke
HenpepbIBHLIX 3aMepoB MO0 TemnepaTtype, NPUMEHAOTCA TEPMOMETPbI COMPOTUB/IEHNS
Tvna TCM-50, KOTopble YCTaHaBNMBAKOTCS B CneumnanbHble KapMaHbl BO3/e paboyero un
MosieBoro  MOALWIMMHMKOB  Hacoca, paboyero M MOMIEBOTO  MOALIMMNHUKOB
aNeKTpoABUraTens, a Takke B TpybonpoBode pasrpysku rugponatel. [pefenbHoe
3HayeHue TemnepaTypbl Ha noawmnHukax 70 Co.

CurHanbl TemnepaTypbl W AaBfneHns noctynaloT Ha BKHC, kotopbii
KOHTPONMPYET CUTHa/bl W, B C/lyvae AOCTUXKEeHUS MpefesibHbIX 3HAYeHWI, BKIOYaeT
3BYKOBYIO M CBETOBYHO CUIHaA/IN3aLUMIO, a TakXKe, NMpu He0BX0AMMOCTH, BbILAET KOMaHLY
Ha OCTaHOBKY arperara, T.e. BbIMNO/HAET QYHKUUN aBapuUiHOM  3alnTbl 1
CurHanusaunn. Kpome TOro, BCE 3amepbl W CUFHa/lbl MepegaroTca Mo JIMHUK
MHTepgeiica B KOMMbIOTEP M Ha BTOPMYHbIE NPUOOPbLI Ha LWWTbLI aBTOMATMKKA B
onepaTopHyto MmawnHuctTos KHC.

Kpome KOHTpOnA W 3amepa napaMeTpoB HACOCHLIX arperatos, Ha KHC
MPOV3BOAUTCA HEMPEPbLIBHbIA 3amMep pacxoja 3akaumBaemMoill BOAbl Ha BbIKMAHbLIX
TpybonpoBogax HacocoB. [ns 3TOro MCNOMb3YyHTCA YNbTPasByKOBble BUXPEBbIE
cuétumkn Tvna CBY wnun APC. V3MepeHHbIn pacxog nogaétca Ha BXOf BTOPUYHOTO
npubopa — cymmaTopa, B KOTOPOM MNPOW3BOAMTCA MOACYET MOKasaHWM [aTyvka
pacxofa, 3anoMmHaHne aaHHbIX, UX NHANKALMA Ha XXULKO-KPUCTIIMYECKOM 3KpaHe, a
TaKXKe nepegayva nx B KOMMbIOTEPHYHO CETb MO JIMHUN NHTEpPelca.

Ha Hacocax npon3BoauTCsA KOHTPO/Ib OCEBOIO CABWUra Basa Hacoca. [pu n3Hoce
AMCKa pasrpy3ky Basl Hacoca, MOf [eMCTBMEM LIEHTPOOEXHbLIX CWUN  CTPEMUTCA
CMECTUTbLCA BAOMAb OCW. [na npefoTBpalleHUss TPEHUA O Koprnyc, CTaBWUTCA, Tak
Ha3blBaeMblA, [OMCK pas3rpyskn rugponsatel. CO BpeMeHeM OH M3HALLMBAETCH, W
KOHTPO/b €ro TOMWMHbI KaK pa3 WM BbINOMHAET datyumk ocesoro casura (M), Mpw
MPEBbLILLEHMM JONYCTUMOr0 3Ha4YeHUsa TONLWWHbI AUCKA, JaTUYMK OCEBOr0 CABUra AaeT
CUTHa/1 Ha OCTaHOBKY HAaCOCHOr 0 arperaTa.

Xof paboTbl:
1.M3y4nTb (DYHKLMOHAIbHYIO CXeMY aBTOMaTM3aLMM HACOCHbIX arperaros.
2.0nucatb TexXHONOrMyeckunin npouecc pabotsl HA.
3.MpeaoxnTb KOHKPETHbIE MPUOOopPbI AN1F AaHHOW CXEMbI.
4.IpoBepnTb, YCBOEHME MaTepuaia NPakTUYeckom paboTbl, OTBETUB Ha BOMPOCHI

KOHTpPO/IbHbIE BOMPOCHI:

1.Kakne napameTpbl HE06X0AMMO KOHTPOMPOBATL B npouecce pabotel HA?
2.[Nepeyncnnte JaTymky ycTaHaBIMBaeMbIE MO MECTY?

3.Kakume npnbopbl ycTaHaBIMBAKOTCA Ha LLMTE aBTOMaTUKWN B ONEPaTOPHO?
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4.I'o KakMM napameTpam NPoUCXoauT OTKIHOYEeHWe arperaTa?
Copep>kaHue 0TYéTa

1.Homep, Tema 1 Uesb paboThbl
2.N'IMCbMEHHbIV OTBET Ha KOHTPO/IbHbIE BOMPOCHI.
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JTabopaTopHasa paboTta Ne 5

Tema: ABTOMaTU3aUMA PakebHOro X03qncTBea
Llens paboTbl: M3yuntb npuHUmMn paboTbl CUCTEMbI aBTOMATM3aL MK (hakeIbHOro
X039CTBa.
CTyLeHT Jo/mKeH 3HaTh :MpuHUun paboTsl CUCTEMbI aBTOMATU3ALUM
(hakenbHOro X03sncTBa.
CTy[eHT JO/DKEH YMETb: aHaIM3MpoBaTh PaboTy CUCTEMbl aBTOMATU3aLMM
(hake/lbHOro X035MCTBa.

1. TeopeTnyeckoe 060CHOBaHMeE:

MHC - nonyTHbIA  HeTAHOW ra3. [lOMyTHbIA  HePTAHOW ra3 3To
HeoTbemsieMad 4acTb He(TW, 3TO NErkue YrnesoAOPOAbl, BXOAALMe B COCTaB
HepTv. B nepByt0 ouepefb MeTaH, 3TaH, nponaH W 6OyTaH. bofblylo 4acTb B
nonyTHoM rase 3aHuMMaeT MeTaH (80-90%). [lpouecc OTAeNeHUs >KMAKOCTU OT
rasa npouvcxogut B cenapatopax AHC. [a3 gBndetca OTAeNbHBIM NPOAYKTOM,
Mo CBOEMY BOCTPEOOBaHHbIM B MPOMbILLIEHHOCTH.

YCTpOWCTBO (hakena. MonekynsapHbIv 3aTBOP.

daken ABNAETCA HEOTHEM/IEMON 4acTbt0 CUCTEMbI COOpa, MOArOTOBKUA U
TPaHCMOPTUPOBKM HedpTU. YacTb NErknx Yyrnesof0pOL0OB MOCTOSAHHO HAaxXOoAUTCA B
rPaHNYHOM COCTOSIHUM Mepexofja W3 ra3oobpasHOro COCTOAHMA B KMAKOE.
CooTBeTCTBEHHO [Jaxke Ha Bbixoge ¢ AHC Bcerga npucyTtcTByeT ras. B pgaHHoe
BpeEMS NpuiaraloTcs MakCUMa/lbHble YCWUAUA 419 MOMHOW  YyTUAM3auMM  rasa,
npoueHT yTtunmsauymm rasa B «CHI» cocTtaBnder 98-99%. Tem HW MeHee, Manas
4aCTb rasa BCE >Xe YXOAUT Ha (paken, 3TO Heob6XxoAMMO ewé v and crabunmsaumu
[aBneHns Ha Bbixoge yctaHoBku. C bydep-cenapatopa AHC C-3, ra3 ¢ gaBnieHUeM
1,2 Krc/cm2 yxoguT, u4epe3 Yy3en Yy4yéTa rasa Ha COOCTBEHHble HYXAbl, Ha
YyCTaHOBKY MOAroToBKM TOomAmBHOro rasa (YTITIM), Tam ra3 ocywaetcd B
razocenaparope YTITI, nocne 4Yero noOCTynaeT Ha COOGCTBEHHble HyXAabl (B
KOTE/IbHYO U Ha FOpenikn «X1TepoB»). A OCTaBLUMIACA ra3 yXoAWUT Ha (haker.

®aken COCTOMT U3 nNynbTa YMNpaBneHUs, C KOTOPOro npon3BOAUTCA
ANCTAHUMOHHBIA POKMT (OH HaxXOAWUTCA B OMepaTopHOW), ABYX TPy6b0npoBOAOB,
O4MH N3 KOTOPbIX, MEHbLUEro AuvameTpa, CAYKWT 414 MOoAauM rasa Ha AeXYpHYH
ropenky, a BTOpOM, 6onbllero AuameTpa [Ans cbpoca OCHOBHOWM 4acTu rasa Ha
(haken. Ha akenbHOW NMHWMK  PacnonoXeHbl Takke LWKag- rasoperynsTopHbIii
nyHKT (LLUICPIM) ang perynvpoBKM AaBfeHWs MoAayM rasa Ha AeXYPHYH TFOpesky.
Takke Ha (akenbHOW JIMHUM HaxofAaTCA  KOHAEHCATOCOOPHWK W ApeHaXkHas
EMKOCTb.
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Cam (paken npeAcTaBnseT co60M BepTUKaNbHYHO TPyby BbICOTOM 15 M M
anametpom 200 MM, C LIAXTHOM NECTHULEN WM nnowaakamum o6Cny>XusaHus, ANs
nogbéMa K ropefike U 06CNnyXunBaHWs 060pyAoBaHUA. [ns yCTOMUMBOCTU (hakes
3aKpenIEH pacTaXXKamu.

MonekynsapHbli  3aTBOP MNpeAcTaBnseT Ccob6oM npefoXpaHUTelb  06paTHOro
nnameHn ©n  paboTaeT,  MpaKTUYeckW, Kak  rugposatreop.  [mgposarsop
npeacTaBnseT M3 cebs TPYOKYy C XXMAKOCTbIO 4Yepe3 KOTOPYH MNPOXOAUT ras Ha
AEXYPHYKO  ropenky. XXuakoctb B TPybKe CAYXUT 479  NpefoTBpalieHns
obpaTHOro npoxofa rasa, OCOOEHHO ecnv OH TOopuUT, ANA MNpPeaoTBpalleHus, Tak
Ha3blBaeMOro «MpOCKOKa MnameHu». T.e. 4TOGbl njamMd He «nobexano» BHYTPb
TPyObl M He MPOM3OLWEN B3pbIB. JTO MOXET MPOM30ATU NPU NafeHUN [aBfieHUs
rasa.

B monekynspHom 3atsope (1abMpPUHTHOM YMNIOTHEHUK) PO/b BOALI UTPaeT NOTOK
MeTaHO-BOIOPOAHOM  (bpakumKn, KoTopas BMecTe CO cbpacbiBaemMblM  ra3om
MOCTYMaeT Ha [eXYPHYK TOpenky M Ccropaet BMeCTe C HMM. JTO [Aenaetcd A4
npefoTBpaLLeHNs NPOHUKHOBEHNS BO3AyXa B (DaKe/bHbIA CTBOJN.

KonnuyectBo nojaBaemMoi MeTaHO-BOAOPOAHON (hpakumMmM B  MOMEKYNAPHOM
3aTBOPe [0/IKHO ObITb 60/bLLE 20 M3/u.

YUT0oObl NpeaoTBpaTUTL 3aMep3aHue CKarnBatoLleincs Bnaru, npegycMoTpeH
MapoBOI 3MEEBUK B HVXKHEI YaCTU BaBMKLUTELIALLM MOJIEKYNAPHOIO 3aTBOpA.

COpocHble Trasbl 4Yepe3 MOMEKY/NAPHbIA 3aTBOP MOCTYNalT K (hakenbHOMY
HaKOHEYHWKY, rfe pacronoXkeHa MUIOTHasA ropesika WU conja A48 nojayn napa B
30HY FOpeHus C Lienbo obecneyeHns 6e34bIMHOI0 roOpeHus.

[MPOCKOK MjiaMeHn BO3MOXEH MpW CKOPOCTM [ABWDKEHMSA rasa B NabupUHTax
MOJIEKYNSAPHOro 3atBopa MeHee 50-60 m/c ( CKOpPOCTb pacnpoCTpaHeHUs njameHu
npu MNpPOV3BOACTBE 3TWEHa). B MONekynsapHOM 3aTBOpe AO/MKHbI OblTb MPOXOAbI
AnameTpo# 0,5 - 3 Mm.

[exxypHaa ropenka Cny>xut Ans NofaepXaHWsa NOCTOAHHOrO ropeHus gakena,
npefoTepallas ero notyxaHue. B Heil MOCTOSSHHO MPUCYTCTBYET ras , C MOMOLLbHO
perynupyrownx kKnanaHos KP-1 u KP-2. B cnydyae nageHvMa [aBfieHMA B
TpybonpoBoAe [EXYPHOW TOpefikM U3-3a HefoCTAaTOMHOro KOo/M4yecTBa rasa B
OydepHom  cenapatope C-3, oOTKpbiBaeTcd KnanaH KP-2 ©n  pob6aenser
HeoOX0AMMOe KO/MMYecTBO rasa K3 rasonposoga Ha KC. lNpu aTomM Ha ropenky
MOCTOAHHO NOAAETCA UCKpa A/1A PO3KMUra.
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Y4BT rasa Ha ysnax yyérta npou3BOAMUTCA C MOMOLLbLI AnddepeHLManbHbIX
MaHOMETPOB, YCTAHOB/IEHHbIX Ha Auagparme.

Y4éT rasa Ha (haken MpPoM3BOAUTCA C TMOMOLWBK  BbICOKOTOUHbLIX U
4yBCTBUTENbHLIX npubopos CYPI, KYP3, T.K. npvmeHeHue Auadparm um3-3a
Masioro Aas/ieHns U pacxoja HernpuemIemo.

Xof paboTbl:

1.M3y4nTb (DYHKLMOHa/IbHYIO CXeMY aBTOMaTU3aL MK (hakelbHOro X0351CTBa.
2.0nucaTb TEXHOMOTMYECKNIA NpoLecc (hakebHOro X035MCTBa.

3.0nucaTtb KOHKPeTHbIe MPUO0pPbI AN1F AaHHOW CXEMBI.

4.MpoBepuTb, YCBOEHNE MaTepuana NpakTMYecKoin paboTbl, OTBETMB Ha BONPOCH!

KOHTpO/IbHbIe BONPOCHI:

1.Kakune napameTpblhakenbHOro Xo3smcTea He06X0AMMO KOHTPOIMPOBATL?
2.MNepeuncnnte NpM60PLI PakeIbHOro X03AhCTBa?

3.Kakue npnbopbl ycTaHaBMBAKOTCA Ha LUTE aBTOMaTUKMN B OMNePaTopHOA?
4.Io KakMM NapameTpam NPOUCXoAUT OTKIHOUYEHME arperara?

Copep>kaHue oTUéTa

1.Howmep, Tema 1 Uenb paboTsbl
2.N'NCbMEHHbIV OTBET Ha KOHTPO/IbHbIE BOMPOCHI.



JTabopaTopHas paboTa Ne 6

Tema: Pa3paboTka (DyHKUMOHa/IbHOW CXembl aBTomartmsauuun. Bblbop cpefcTs
aBTOMaTM3aLuN.

Llenb paboTbl: N3y4nTb NPUHLUMN COCTaBNEHUSA (DYHKLMOHA/IbHOM CXEMbI.

CTyaeHT [O/DKeH 3HaTb: TexHOMormyeckue napameTpbl 00beKTa, NPUHUMN
paboTbl CMCTEMbl aBTOMaTM3auuMu, NpMbopbl U CpefcTBa aBTOMAaTM3auMK, Crocoobbl
N300paXkeHNs CpeCTB aBTOMATU3ALMMN HA PYHKLNOHA/IbHON CXEMBI.

CTY[eHT JO/DKEH YMeTb: COCTaBNATb (DYHKLMOHA/IbHYHO CXEMY, aHa/In3U-poBaThb
paboTy CUCTEMbl aBTOMaTM3auun no QPyHKUMOHaNIbHON CXeMe, BblGMpaTb CpeacTsa
aBTomartmsauuu.

TeopeTnyeckoe 060CHOBaHMe:

@PYHKUMOHA/IbHbIE CXeMbl MPOEKTOB aBTOMAaTU3auumM MpeacTaBiA0T Ccobow
CUMBO/INYECKOE M300paKeHMe annapaToB M arperatoB TEXHOMOMMYECKOro npoue-cca
W TpybOMpPOBOAOB, COEAMHAKOWMX WX. Ha HUX YCTaHaB/IMBAKOT CBA3N MeXAy
TEXHO/IOTMYECKMM 0060pyA0BaHVMEM W 371EMEHTaMM CMUCTEM aBToMaTtm3auun. PyHK-
LIMOHA/IbHbIE CXEMbl HEC/TIOXHbIX MPOLECCOB BbINOHAT Ha O4HOM JINCTE, C/IOXK-HbI
YCTaHOBKM pa3bmBaloT Ha OTAe/bHble Y3/bl, ANS KOTOPbIX BbIMOMHAT CXeMbl
HEC/IOXKHbIX MPOLECCOB BbIMOHAT Ha OAHOM JINCTE, CNOXHble YCTAHOBKM pa3bu-
BalOT Ha OTAe/bHbIE Y3/ibl, A1 KOTOPbIX BbINOSHAKT CXeMbl Ha OTAE/bHbIX NINCTax

306paxxeHne nNpnbopoB 1 CpeAcTB aBTOMaTU3aLMU Ha (PYHKLUMOHAIBHON CXEME
MOXET 6bITb pa3BepHYTbIM, YNPOLLEHHbIM U KOMOMHNPOBAHHBIM.

Mpy pa3BepHYTOM M3006pPXKEHUN KaXxX0e YCTPOWMCTBO, BXOAALLEE B KOMM-/EKT
CUCTEMbI, NMOKa3bIBAKOT OTAENbHLIM rPaPUUeCcKUM N3006paxKHMEM.

KoMOGMHMpPOBaHHOE M300paXeHMe MNPUMEHSAIOT, Korja Hapsgy C MpoCTbIMU
cuUCTEMaMM MPOEKTOM MpPeAyCMOTPEHbI C/IOXKHbIE Pa3BeTB/IEHHblE. B 3ToMm cryyae
OCHOBHYHK) MacCy CUCTEM M300paXKaroT YMPOLLEHHO, a Hambosee CMOXHble Y3/bl —
pa3BepHyTO.

Kak npasusio, Ha PYHKLMOHa/IbHON CXeme NoMmeLleHns npeobpasosartenen, Wbl
ornepaTopos, AucrieTyepa W T.M.  U300paXaldT B BUAe  NPAMOYrO/IbHUKOB,
PacrofioKeHHbIX B HUDKHEN 4YacTu 4eptexa (puc. 1). Komnnekty annapartypsl,
06pasytoLemy /IOKa/lbHYH CUCTeMY, NPUCBaMBatOT NOPALKOBbLIN HOMEP, a KaX-[40My
3NEMEHTY CUCTEMbl — BYKBEHHbIN MHAEKC (HanpuMmep, a, 6, B). MonHoe 0603-HayeHne
a/fleMeHTa Mnpu TakoM crnocobe nmeeT Bug 76, 5a 1 T.n. MHorga nepef 0603HavYeHMEM
CTaBAT OykBy N (no3uums), Hanpumep n. 76. Ha coeaMHUTENbHBIX NIMHUAX MEXAy
OTOOPHLIMU YCTPOMCTBaMM U NpPeobpa3oBaTeNIAIMM YKa3bIBaKOT 3Ha-YeHMe N3MePSAEMOM
NN PEryiMpyemMoin Be/IMYMHbBI NPY HOPMa/TbHOM TEXHOJIOTU-YECKOM PeXume.

PaccMOTpUM  BbINONHEHVE  (DYHKLUMOHaIbHOM CXeMbl aBTOMaTuM3auuu ysna
agcopbumm (puc. 1, a). B agcopbep HarHeTaTenemM no Tpybonposoay rasa 20no-gatoT
ra3oBy0 CMecb, KoTopas 6apboTmpys (MpobynbKmBas) Yepes XXUAKOCTb, MOCTYyNaeT B
ronoBkKy annapara. HaecTpeuy rasoBomy MOTOKY no Tpybonposogy 1 nogatoT
XONOAHYHO BOAY, KOTOpas MOrnaowaet pacTBOPMMble KOMMOHEHTbI raso-Bov CMeCW.
HepTHbIe rasbl No Tpybonposody 6 HanpaBnsatTCA Ha nepepaboTKy, a Xuakasa ¢asa
Mo Mepe HaKOMIeHUa YyAanseTca Ha CKAaf4 >XUAKUX NPoAyKToB. Kak BWAHO W3
PUCYHKa, MPOEKTOM MpPeayCcMOTPEHO M3MepeHWe pPacxofoB rasa, BOAbl W MPOAYKTa
(nosvyumn 2,6 M 7) U KOHTPONb AaBNeHWUs BOAbl NOC/Ne HarHetTatrensd WU B JIMHUA



NHePTHbIX ra3os (nosuuumn 1 n 5). ns namepeHus Temnepatypbl B 30He NOrI0oLeHNs
MPUMEHEHbl MHOrO30HHbIA TepmonpeobpasoBate/ib U U3MEPUTENb-HbIA  KOMIMIEKT
(no3uuma 3). Ana perynnpoBaHUs MOCTOSAHHOIO YPOBHA npumeHe-Ha ACP ypoBHSA
(no3mums
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Puc. 1. dyHKUMOHa/IbHaA CXeMa aBToMaTu3aunn y3na
agcopbumm (a) u NpuMep ee BbINOHEHNS C pa3pbiBOM cBsizn (0):
1 — HarHeTat/b, 2 — agcopbep, 3 — Hacoc.

PN CMOXKHBIX W CBS3aHHbLIX CUCTEMAaxX aBTOMaTM3auun TakKu CXeMbl TPYAHO
ynuTaTb M3-3a BOMLLUOIO YMC/A CKPELMBAKOLWNXCA MHUA U TPYAHO OLEHUTb 00BbEM
paboT Mo BugaMm cuctem (HanpumMep, OMpefennTb 06LLee 4YMCo CUCTEM pPacxopa,
[aBneHna 1 1.0.). Noatomy NpUMeHAI0T N306paxKeHWs, rae IMHUKU CBA3WN pPasopBaHbl U
npoHymepoBaHbl (puc. 1, 6). B 3atom cnyyae npubopbl M pPerynsa-topbl MOXKHO
CrpynnupoBatb MO Ha3HAYeHMIO, KaK 3TO CAeNaHO Ha PUCYHK, MU CAe-NaTb YepTex
6onee YNTaeMbIM.,



Xof paboThbl:

1. 3yunTb NnpuHUMN cocTaBneHns yHKLMOHAbHOM CXEMBbI.

2. Onucatb TEXHOMOIMYECKNIA NpoLiecc paboTbl 06bEKTA.

3. MpeanoXxnTb KOHKPETHbIE NPUOOPbI 418 AaHHO CXEMBbI.

4. MpoBepnTb, YCBOEHME MaTepmana NpPakTUYeCKo paboTbl, OTBETUB Ha
BOMPOCHI.

KOHTpO/IbHbIe BONPOCHI:

1. [lns yero npefHasHayeHa PyHKLUMOHaIbHasA cxema?

2. Kakune napameTpbl HEOOX0AMMO KOHTPONMPOBATh B NpoLiecce paboTsbl
obbekTa?

3. lMepeuncnnTte faTynKm yctaHaBMBaeMble N0 MECTY?

4. Kakve nprbopbl yCTaHaB/IMBAKOTCA Ha LLMTE aBTOMATVKM B OMepaTopHOn?

5. o KakmMM napameTpam MpPouCXoauT OTKIKYeHe 00 beKTa?

Copep>kaHue 0TUéTa

1. Homep, Tema v Uenb paboTsbl

2. MCbMEHHBIA OTBET HA KOHTPO/1bHbIE BOMPOCH!.

3. HauepTuTb Ha cxemMe ycTaHaBNMBaeMbl MPUBOPbI U 0603HAUNTB KX
COOTBETCTBEHHO.



JTabopaTopHas paboTa Ne 7

Tema: MoHTaXX AaTUMKOB JaBneHusl.

Llenb paboTbl: N3y4nTb CNOCO6LI U MpaBunsia MOHTaXa AaT4YMKOB AaB/IeHNS.

CTy[eHT JO/DKEH 3HATb: CNOCOObI M MpaBu/ia MOHTaXa AaTUNKOB AaB/ie-Hus.

CTY[eHT JO/DKEH YMeTb: NPUMEHSATb NPOCTEMLLME CNOCOObl MOHTaXKa AaT-
YMKOB [aB/IeHNS.

TeopeTnyeckoe 060CHOBAHME:

MaHOMETpbI AO0/MKHbI YCTaHaBNBATLCA B BEPTUKASILHOM MOJIOXEHUN (CM. puc.
59). Bo mn3bexxaHMn nepekoca M MOBPEXAEHUS KMHEMATMYECKOro MexaHu3ma npu
yCTaHOBKE MaHOMETPOB Hesib3fl 3aBMHYMBATL HUMME/Nb, Bpallias MaHOMETP OT PYKW.
3aBMHUMBATb €r0 MOXXHO TOJIbKO TapUPOBAHHbLIM raeyHbIM K/IK0HOM, OfHO-BPEMEHHO
NOALEPXUBAA APYTM KNHOYOM COeAMHUTENbHYHO raiky KpaHa.

Mpn pe3knx KonebaHWAX [aBneHUs BO M30eXaHWUU MOBPEXAEHUS MNPY>XUHbI
MaHOMeTpa M 3aTPYfAHEHWA B OTCYeTe MoKasaHWin nepef MaHOMETPOM CTaBAT Cy-
YKEHHYIO COeAVHUTENbHY0 TPYOKY WM HECKONMbKO MNPUKPbIBAOT TPEXXOLOBOM
BeHTW/b. KonebaHna M3MepsieMoro AaBfieHUs MpU 3TOM He Cpasy CKasblBalOTCA Ha
COCTOAHMM MPYXXWUHBI CUIb(OHA UK MemMbpaHbl, 1 CTPesKa NepemMeLLaeTca no LkKane
NnaBHO. Takoe YCTPOMCTBO Ha3blBaeTCs 6ydepom, nnm aemnpepom.

CoefuHUTENbHBIE IMHUX MeXay MeCcTOM 0Tbopa AaBfieHns U MaHOMETPOM
MPOKNaAbIBAKOTCA MeLHbIMU, a/TIOMUHNEBLIMU U CTa/IbHbIMU TPY6aMN BHYTP-EHHUM
AnameTpom 4-14 mm. ocne MOHTaxa, YCTaHOBKM M COOPKM COeANHUTENb-HbIE IMHUN
NCMbITbIBAOT HA TPMTUYHOCTb (HEMPOHWULIAEMOCTbL), OMPECCOBbLIBAaA UX BO3LYXOM WK
BOAOW Mof pfasneHvieM. [Ans nofagepXaHus 4MCTOTbl BHYTPU TPYOOK KX uepes
ornpegeneHHble NPOMEXYTK/ BpeMeHW NPOoAyBatoT MapoM UIn CKaTbIM BO3LYXOM.

CoefuHeHVs B MOABOAALLEN JIMHUM OCYLLECTBAAKOT HaKUAHbIMW ramkamu wu
YNIOTHUTENIbHBbIMUY Wanbamy ()KenaTenbHO M3 MapoHUTa UM KpacHou mawn). Me-peq
MOHT&XKOM MNPUOOPOB C  3NIEKTPUYECKUMW  YCTPOMCTBAMU  MOABOAAT  JIMHUIO
NMepeMeHHOro Toka M 3a3eMNsatoT npuoop. Ons 3aToro B 60KOBOWM CTEHKe Kopryca
npubopa npeaycmMoTpeHO oTBepcTue (Hag HUM M306paXkKeH KPacHOM 3Masiblo 3HaK
3a3eM/ieHns) ¢ pe3bboit 4ns BUHTa M5, K KOTOPOMY KPEenuTCS NPOBOZ, 3a3eM/IEHUS.

[MpeobpaszoBatenun «Cangump-22» Kak 1 gpyrne mogugpukaumm aTux npu-6opos,
MOHTUPYIOT B OCHOBHOM BEPTUKA/IbLHO Ha Tpyo6e.

Mpy ycTaHOBKe W 3KCrnyatauuy npeobpasosartesieil B AnanasoHe MUHYCO-BbIX
Temnepatyp HeOOXOAMMO WCK/IOUUTL: HaKOM/EHME W 3amep3aHue KOoHAeHcaTta B
paboumx Kamepax v BHYTPWU COeAUHUTENbHbLIX TPYOOK (Npu M3MepeHUn napameT-poB
ra3oobpasHbIX Cpea) W 3amep3aHve, KPUCTaN3aumio CpAbl WAM  BbIKPUCTASI-
M30BaHMe N3 Hee OTAENbHbIX KOMMOHEHTOB (MPY N3MEPEHN XXULKNX CPeL,).

CoeHuTENbHbIE TPYOKM OT MecTa oTbopa [aBneHusi K npeobpasoBaTesto
[AO/MKHbI ObITb MPOIOXEHbI MO KpaTyaullemy pacCTOAHMIO; OAHAKO A/IMHA JIMHUW
[l0/1KHa ObITb [0CTAaTOMHOM [ANs TOro, YTO6bl TemnepaTypa Cpefbl, NOCTYNaloLLen B
npeobpasosaTesib, He OT/MYanacb OT TeMrepaTypbl OKpyXKatowero Bo3sgyxa. Pe-
KOMeHAyemas A/ivHa NUHUKA — He 6oniee 15 M. CoeauHUTENbHbIE IMHUN [O/MKHbI
MMEeTb OAHOCTOPOHHUI YKNOH (He MeHee 1:10) OT MecTa OTOGOpa [AaBneHUs BBEPX K
npeo6pasosaTesito, ecv N3MepsemMas cpefa — XUAKOCTb. Ecnm 310 HEBO3MOXKHO, Mpu
M3MEPEHUN [aB/IEHUA WM Pa3HOCTM [aBNEeHWI rasa B HWKHMX TOYKax Ccoeam-



HUTENbHOW INHUM cnegyet yCTaHaBMBaTb OTCTOWHbIE cocyabl, a npn Mn3MepeHnn
faBneHna Nin pasHoCTn ,an]'IeHI/II7I XNAKOCTU B HaMBbICLLNX TOYKaX — F&30C60p-HI/IKI/I.

Xof paboTbl:

1./3yunTb cNOCo6bI U NpaBMIa MOHTaXa AaTYNKOB 1aB/EHNS.
2.0nmcaTb cnocobbl 1 NpaBia MOHTaXa 1aTYMKOB [aBNeHNS.
3.MpoBpnTb, YCBOEHNE MaTepuana NpakTUYeCKoi paboTbl, OTBETMB Ha BOM-POCHI.

KOHTpO/IbHbIe BONPOCHI:

1.Kakune npucnoco6ieHnst NPUMEHSIOT A5 KOMMeHcauum nynbcawuii?
2.Kakuve npucnocobneHns NPUMEHSAIOT A4/19 N30M1ALMN OT arpecCuBHbIX cpes?
3.0OCHOBHble 0COGEHHOCTM MOHTaXKa AaTUMKOB AaB/ieHNA?

4.Kakv Buabl 4aT4MkoB faBneHnsa Bl 3HaeTe?

5. MOHTa)X BTOPUYHbIX MPUOOPOB aBNeHNS?

Copep>kaHue 0TYéTa
1.Howmep, Tema 1 Uefb paboTsbl.

2.NTMCbMHHbI OTBET Ha KOHTPO/IbHbIE BOMPOCHI.
3.HauepTnTb Ha Cxeme Crnocobbl MOHTaXa AaTYMKOB [aBeHUS.



JTabopaTopHas paboTa Ne 8

Tema: MOHTaXX AaTUMKOB TeMNEPATYpbI.

Llenb paboTbl: 3yunTb CNOCO6LI U MpaBu/ia MOHTaXa AaTYMKOB Temrepa-Typbl.

CTy[eHT JO/DKEH 3HATb: CNOCOObI U MpaBu/ia MOHTaXa AaTYMKOB TeMMepa-Typbl

CTYy[eHT [O/DKeH YMETb: MPUMEHSATb MPOCTEMLMe Cnocobbl MOHTaXa [faT-
YMKOB TemnepaTypbl.

TeopeTnyeckoe 060CHOBAHME:

YCTAHOBKA TEPMOHPEOBPABOBATEHEM COlMNPOTUB/IEHNA U
TEPMOOJJTIKTPUHECKWX NMPEOBPA3OBATEJIEN

TepmonpeobpaszoBatenn (TEPMOMETPbI) COMPOTUBAEHUSA. TpUHLMN AeACTBUS
TakKMX TEPMOMETPOB OCHOBaH Ha CBOWCTBE MPOBOAHWKOB W3MEHATHL 3/IEKTPUYECKOE
COMPOTUB/IEHNE TMPU MOBBILWEHUA WAN MOHWKEHUN WX Temrnepa-Typbl. [aHHble
TepMonpeo6bpasoBaTenin paboTatoT B KOMM/IEKTe C IOrOMeTpaMy U aBTOMaTUYeCKUMM
MOCTaMu, N5 KOTOPbIX CONPOTUB/IEHNE BHELUHEN NIMHM (KaHa-na CBA3W) AO/HKHO ObITb
5 nnn 15 Om (06bI4HO OHO YKa3blBaeTCA Ha LKase npubo-pa).

TepmonpeobpazoBaTenn  CONPOTUB/IEHNA MOTYT HaxOAUTbLCA Ha 60/bLIOM
PacCTOfAHUN OT WM3MEpPUT/ILHOTo npubopa, a NOTOMY B KayeCTB COEAVMHUTESbHbIX
MPOBOAOB 0ObIYHO UCMO/b3YIOT MefHble npoBofa ceveHnem 1 — 1,5 mm2. lNpume-
HeHVe NPOBOAOB C &ATIOMUHUEBBLIMU XWUIaMU HeXenaTesbHO M3-3a UX 60/ee BbICO-
KOro YAefbHOro 3/1eKTPUYECKOro COMPOTUBIIEHNA N HELOCTAaTOYHOM MexaHU4ec-Koin
NpoyHoCcTM. KpoMe TOro, COnpoTuB/IEHVE Mepexoda aloMUHUIn — Medb (Hanpumep,
Npy  MOAKMOYEHUM K MeAHOMY  TepmMonpeobpas3’oBaTefiio  COMPOTUBIIE-HUSA)
3HAUYNTENIbHO N3MEHSAETCH CO BPEMEHEM.

CoeguHUTENBbHBIMW  MPOBOJAMM K TepMOorpeobpasoBaTensiM  CONPOTUB/IEHNS
MOTYT CNY)XXUTb OAHOXW/IbHbIE YCTAHOBOUYHbIE MeAHble nposoga MNP (c pe3nHo-BoWA
N30M1ALMEN B ONJETKE N3 XN0NYATOOYMaXKHON NPSXKKKW, MPONUTAHHOW Cneun-aibHbIM
coctasom); MB1 (c nonnBuHUAXNoOpUAHOW nsonsaumeid); MPIU (rMbkuid, ¢ pe3rHOBON
nsonaumen); AP (rnbkuin, ¢ NOMBUHUIXIOPULHON N30NIALMIA); NPU TemnepaTyp
BepxHero npegena npumeHeHnsa o 300 °C — 2 MOwm, go 500 °C - 0,5 MOwm.

Mpn 3amepax TemnepaTtypbl Cpef, HaxXOAALMXCA MOL BbICOKUM [AB/IEHVEM U
ABWKYLLMXCA C O0/bLUON CKOPOCTbIO, MOrpy)aemble Tepmonpeobpasosartesiv con-
POTUB/IHNA MOHTMPYIOT B CreumanbHbIX 3alWMTHBLIX TU/b3ax, KOTOPble MOCTaBsfeT
3aBOA-M3rOTOBUTE/b MO TPebOBaHMIO 3aKasuuKa.

MoHTMpys Tepmonpeobpas3oBaTe/in  COMPOTUB/IEHUS, HYXHO CTPEMUTLCA K
YMEHbLUEHNIO YTEeYKM W MPUTOKA Tenna W3BHE K YYBCTBUTE/IbHOMY 3/1EMEHTY.
BbicTynatowlas yacTb TepMornpeobpasoBaTens npu Temneparype OKpyxaroLeit cpespl
Bbie 50°C pomkHa OblTb TEMIOM30MMPOBaHA WM 3KpaHWpOBaHa OT Harpesa
N3yYEHUEM.

Mpn  un3mepeHnn Temnepatypbl 6Gonee 400 °C TepmonpeobpasosaTenu
COMPOTUB/IEHNS Haf0 YyCTaHaBNMBaTb BePTUMKa/IbHO. B criyvae HeobXoaMmocTu ux
rOPU30HTa/IbHON YCTaHOBKW npu pabouyer AnuHe 60nee 500 MM NpPOEKTOM mpe-
AyCMaTpMBaeTCA 3ak/fafgHas KOHCTPYKUMA C  [JOMOMHWUTE/NIbHOW OMOpoM B KOHLE
3aKnafHomn Tpy6bl. Mpy ropmM3oHTa/IbHOM M HAKNIOHHOM MOHTaXe LUTYLep ANns BBOAa



MPOBOAOB B rO/IOBKY TepmonpeobpasoBaTte/sii COMPOTUB/IEHNS HYXXHO Ha-MpaBfisiTh
BHU3. CeyeHne COeAMHUTENIbHbLIX NPOBOAOB AO/MKHO ObITh 1 — 1,5 MM2,

TepmonpeobpazoBaTenn COMPOTMB/IEHUA Haf0 YCTaHaB/MBaTb B MecTax, rfe
MOTOK M3MepsieMO cpedbl He HapyLlaeTcs OTKpbITMEM 6M3pacnonoXeHHON 3a-
MOPHOW W PEerynvpyrowein apmartypbl, NMOACOCOM HAPY>KHOrO0 BO3Jyxa 4epe3 He-
nnotHoctn. [naTuHOBbIE TepmornpobpasoBatesii He CfefyeT yCTaHaB/IMBaTb Ha
BMOpUpYroLemM 060pyL0BaHUN 1 TPYO6OMPOBOAAX.

3MeHHVe maTtepuana 3alWMTHON apmatypbl 6e3 paspelLeHus NPOeKTHOW op-
raHn3aLumn He foNycKaeTcs.

Tepmonpeo6bpasoBaTenu CONPOTUBIEHNSA, U3MEPAIOLLME TeMMepaTypy BO3ayxa B
NOMELLleHNAX, YCTaHaB/MBaTb HEMOCPEACTBEHHO Ha CTeHe He paspewla-etcd. WX
cnepyeT YCTaHaB/NMBaTb Ha KOHCTPYKLUMAX, HaxoaaLwmxesa Ha pacctoaHnn 50 — 70 Mmm
OT CTeHbl. MpoBoga K TepMonpobpasoBaTesiiM NMPOBOAAT B MeTa0-pyKaBax AJ/IMHHOM
He MeHee 500 mMm. PaspeluaeTcsa HenocpefCTBEHHOE MOACO-e4MHEHME 3alUTHOW
TpyObl K rof0BK Tepmonpeobpasosartens; npy 3TOM Mpe-4yCMaTpuBaloT pasbeMHOe
coeamHeHve. Tlogsoaumble K TepmMonpeobpas3oBaTesito  CONPOTUBIEHUA Kabesnu,
NMpoBoAa 1 Tpy6bl AO/MKHBI ObITb MapKMPOBaHbl COOT-BETCTBEHHO MPOEKTY.

UT06bI 06ecneunTb HafeXHYy0 paboTy Tepmnonpobpasosartesiein (TEPMO-METPOB)
COMPOTUB/IEHUS, MPUN UX MOHTaX HY>KHO COONI0AAThL CeaytoLine npa-susa.

[Mpn BbIOOPe rNyOMHbI MOrPY>XeHWsa TepMonpeobpaszoBaTens COMPOTUBIEHNS
YUUTLIBAIOT A/IMHY YYBCTBUTE/ILHOIO 3/1EMEHTA, aKTMBHasA 4YacTb KOTOPOro Yy nna-
TMHOBOIro TepmomeTpa coctasngeT 30 — 120 MM, a y MegHoro — okono 60 mm.

KoHew,  norpyaemoi — 4yacT  MNaTMHOBLIX  Tepmonpeobpa3oBatenei
CONPOTUBEHUA AO/HKEH HaxoanTbea Ha 50-70 MM HUXE OCU U3MEpPAEMOro MnoToKa,
Me[HbI — Ha 25 — 30 MMm.

Ha TtpybonpoBogax pAuameTpoM 50 MM M MeHbLUe TepmonpeobpasoBaresiv
COMPOTMB/IEHNS YCTaHAB/MBAKOT B CheuuaibHbIX paclumputensx (CM. puc. 65). Pa-
6ouyad YacTb MOBEPXHOCTHBLIX TepMonpeobpasoBaTesien Ao/mKHa NJIOTHO npuneratb K
N3MepPSEMOM MOBEPXHOCTM Ha BO3MOXHO 60/bluein nnowagn. lMepef ycTaHOBKOW
TakMx TepMonpeobpasoBaTeniel [O/MKHA MIOTHO Mpuieratb K M3Mepsiemou
MOBEPXHOCTN Ha BO3MOXHO 60/bllein nnowaaun. Meped YCTaHOBKOW TaKMX TepMo-
npeobpasoBaTesieil MecTa COMPUKOCHOBEHWS Ha MeTa/I/IMYeCKON NOBEPXHOCTU HYXKHO
3a4MCTUTb A0 bnecka.

cnonHeHne MOHTMpPYeEMbIX TepmonpeobpasoBatesieil COnpPOTUBIEHNUS LOIHKHO
COOTBETCTBOBATbL MapameTpamM W CBOWCTBaAM M3MEPSEMON W OKPYXKatoLWein cpeapbl.
Mepen WX YCTAHOBKOW HAA0 MPOBEPUTHL LIENOCTHOCTb TOKOBEAYLUMX YacTen w
CONPOTMB/IEHNE W30NALMN MeXAY TOKOBeAyllel 4acTbid W apmaTypon TepMmo-
npeobpasoBaTesii MeroMmMeTpoM C HOMUHaIbHbIM HanpskeHnem o 500 B.
AnekTpuyeckas n3onaumua TepmonpeobpasoBartens A0/HKHA BblAepXKMBaTh B TeYHue 1
MWH UCMbITaTe/lbHOE HanpshkeHne nepeMeHHoro Toka 500 B uvactoton 50 'y npw
Temnepatype 20+5 °C 1 OTHOCUTENbHO BNAXKHOCTWN OKPYXKatoLLero Bosayxa 4o 80%.

Xof paboTbl:
1. 3yunTb cnocobbl 1 NpaBuia MOHTaXa AaTYnMKOB TemMmepaTypbl.

2. Onucatb CNoco6bl U NpaBMia MOHTaXa AaTYMKOB TeMMepaTypbl.
3. MpoBepuTb, YCBOEHME MaTepUana NPaKTUYeCKoi paboTbl, OTBETMB Ha BOMPOCH



KOHTpO/IbHbIE BOMNPOCHI:
1. Kakue B1Abl faTUMKOB TeMnepaTypbl Bbl 3HaeTe?
2. Kak ycTaHaBIMBalOTCA [JaTyuMKW TemnepaTypbl Ha TEXHOIOTMYECKUX
06beKTax?
3. OCHOBHble 0COBEHHOCTN MOHTaXKA JaT4YMKOB TeMMepaTypbl?
4. MOHTa)X BTOPUYHBIX MPUBOPOB M3MepeHnst TeMnepaTypbl?

Copep>kaHue 0TUéTa
1.Howmep, Tema 1 Uefb paboTsbl.

2.NTMCbMEHHbIV OTBET Ha KOHTPO/IbHbIE BOMPOCHI.
3.HauepTnTtb Ha Cxeme cnocobbl MOHTaXa AaTYMKOB [AB/IEHUS.



JTabopaTopHas pabota Ne 9
Tema: MoHTaX pacxof0oMepoB.
Llenb paboTbl: N3y4nTb CNOCO6LI U MpaBu/ia MOHTaXa pacXo40MepoB.
CTy[eHT JO/DKEH 3HATb: CNOCO6bI M MpaBu/ia MOHTaXa pacXof40MepOB.
CTyfeHT [O/DKEH YMETb: TMPUMEHATb NpocTelwmne Cnocobbl  MOHTaXa
pacxofoMepoB.

TeopeTnyeckoe 060CHOBAHME:

[N n3mepeHns pacxoa XMUAKOCTe M ra3oB LUMPOKO MPUMEHSAIOT CUIb(IOHHbIE
N MeMbpaHHble AnPMaHOMETpbl. PaboTa pacxofomMepoB OCHOBaHa Ha M3MepeHUn
nepenasja AaBfieHWs B CyXKaloLleM YCTPOMCTBe TPybonpoBoAa, 3aBUCALLEro OT
CKOpPOCTM MPOTeKaHWs BellecTBa. PacxogoMep COCTOUT M3 CY)XKaloLLero YCTpOKCTBa
(anadpparmbl, conna WaKM pPacxXxogoMepHOW TpyObl) M MOAKMIKOYEHHONO K Hemy Mnpw
MOMOLUM COeAMHUTENbHBIX TPYOOK AM(MaHOMETpa, M3MepsAowero nepenag. Ans
AMCTAHUMOHHOM  nepefayn MNOKasaHWA  KOMMMEeKT pacxofomepa  AOMNOJHAeTCS
BTOPMYHbLIMU MOKAa3bIBatOLLMMM, 3aMMCbIBAIOLLMMUN 1 CYMMUPYHOLMMI Nprbopamu.

[MOTOK, MPOTEKaloLWMA No TPYO6OMNPOBOAY, MOXHO CYy3UTb C MOMOLLLH 1H060ro
YCTPOMCTBA, HO 3aBMCMMOCTb MEXAY PacxXoAoM K nepenasoM [aB/ieHUs MO3BONT
N3MEPUTL PacXof NMLLb NPY ONpesesieHHoN PopMe CyxKatoLLero ycTpoicTaa. K takum
YCTPOMCTBAM OTHOCATCA HOpMasibHas AuagparmMa v HopmasibHas Tpy-6a BeHTypw,
KOTOPYH 4acTO Ha3blBatOT PacxofOMepHOM TPYyGOi uam comnsom ¢ KoHycom. Cpeaw
HOpPMa/ibHbIX Auadparm Hambosiee pacrnpocTpaHeHbl Avadparmbl KamepHol AK un
beckamepHble OB. 3TnM Anadparmbl npefHasHavyeHbl A0S W3MEPeHWs pacxoa
XUOKOCTEW, ra3oB M MapoB, MpoTeKalowmux B TPybonposogax, MO MeTomy
NnepeMeHHOro rnepenaga AaB/eHUN.

[Mpn MOHTaXKe NPUOOPOB A/1A M3MEPeHWUs pacxofa NPV MOMOLUM CYXKaroLmx
YCTPOWCTB, CNefyeT YUnUTbiBaTh UTO Mepes Cy>KatoWwum YCTPOMCTBOM AO/MDKEH ObITb
NPSMOI Y4aCTOK 6€3 pas/IMyHbIX NPenAaTCTBUM ANnHOM 10 AgnameTpoB TPy6onpoBosa.
TaKkoW e y4acToK, A/IMHOM He MeHee 5 AramMeTpoB TpybonpoBoaa AO/MKEH ObITb U 3a
Cy)KaroLwnm ycTporcTBoM. lNpnbopbl y3na y4yéta pacxofa AO/MKHbI HAaXOAUTbCA B
OTanmBaeMomM LUKady B HeMoCpeACTBEHHOM 6/IM30CTY OT CyXKatoLLero yCTpoCTBa.

Mepenag LaBneHus nepeaaeTcs YyBCTBUTENIbHOMY 3/1eMeHTY AU(MaHOMETpa Mno
COefMHUTeNbHbIM Tpybam (cM. puc. 71). [OumaHOMeTp SABMASETCA AATUMKOM,
BOCMPUHMMAIOLLMM BeIMYMHY MNepenaja [aBfeHns OT CYXKAaloLero YCTPOWCTBa,
NpeobpasylolM €€ B MepemMeLleHrie MNOKa3blBalOWEen CTPenku Mo Lwkane u
3arnmcbIBalOLLEro rnepa Ha guarpaMMHOM AUCKe MPornopuuoHanbHO nepenagy. Lkana
U AuvarpamMMHbINA AUCK rpagyupyroTcs B e4MHMLAX pacxopa.

CTpenka v nepo nepemeLlaroTca NOCPeACTBOM MX KUHEMATUYECKMX CBHA3EN C
YyBCTBUTE/IbHBIM  3/IEMEHTOM AM(IMAHOMETPAa, a TakXXe MoCpeAacTBOM Mpeobpa-
30BaHNA Mepenaja [AaBfieHUs B 3MEKTPUYECKME BEMUMHBI (TOK WAW HanpshKeHue)
Nn6o B AaB/IEHME CXKATOro Bo3ayxa (MHeBMaTUYeCcKme npuoopbl).

ANeKTpUYecKme BeNNYMHBI WKW [aBfiEHMe CXaToro BO3f4yXa MepefaroTcs Mo
COEANHUTENIbHLIM IMHUAM Ha BTOPUYHbIE NPMOOPbI YCTAaHOB/EHHbIE Ha WmMTaX. Kpome
AnadparmMeHHbIX CYETUMKOB pacxofa, TakXe MPUMEHAIOT CKOPOCTHblE N OOBEMHbIE
[ATUMKIN pacxoma XXULKOCTU.

CUETUMKM N3MEPAIOT KOJIMYECTBO XXMAKOCTU, MPOTEKAOLLEN No TpybonpoBogy 3a
onpefenéHHbIA NMPOMEXYTOK BpeMeHN. OTCUET BeETCA HEMpepbIBHO B TEYEHME BCErO



BPEMEHW CpOKa C/y)KObl B HapacTaroLem nopsgke. PasHOCTb MOKa3aHWii B Ha4asle 1 B
KOHLLe Y4ETHOro nepnoga paBHa pacxoma XnaKocTtu.

B 3aBMCMMOCTU OT Cnoco6a U3MepeHns CHETUMKIN Pa3fensatoTca Ha 0ObEMHbIE U
CKOPOCTHble. OOBLEMHbIE CHETUMKM U3MEPAIOT KOJIMYECTBO MPOTEKLUEN XUAKOCTA MO
00beMY, CKOPOCTHble — MO CKOPOCTW ABWXEHUS MOTOoKa. Te U gpyrve nokasbiBakT
06LLee KO/MMYECTBO >KMAKOCTM, KOTOPOe MPOTEKNO 4Yepe3 Npubop 3a BPeMs ero
paboThbl.

CKOPOCTHbIe CYETUMKM BbIMYCKAKOT ABYX TUMOB: C KPbl/IbY4aTON BEPTUKA/IbHOM
BEPTYLLKON. VX paboTa OCHOBaHa Ha [eACTBUM MOTOKA XMUAKOCTN Ha BEPTYLLKY. Yem
6o/iblle pacxof NPOTEKAOLEN >XMAKOCTW, TeM BbIle CKOPOCTb MOTOKA M TeM C
6o/bWIMM  YMCIOM 060POTOB BpallaeTcs BepTylKa. Ee BpalleHWe MexaHW4ecku
nepefaeTca Ha CYETUMK, rPagyuMpoBaHHbIA B KyOUYecKux metpax Bogbl. CHETUMKM C
BEPTUKA/IbHOW BEPTYLIKOM npeAHasHayeHbl A0S U3MEPeHWs MasblX PacxofoB
YXWAKOCTN, & C FOPU30HTA/IbHOW — 60/IbLLKX.

[Mpn yCcTaHOBKE CKOPOCTHbIX CYETYMKOB — BOLOMEPOB [O/DKHbI BbIMOMHATLCS
ClieflytoLme OCHOBHbIe TpeboBaHws;

BOAOMEPbI C KpblNbY4aTOM BEPTMKa/IbHON BEPTYLUKOW MOXHO YCTaHaB/MBaTb
TONIbKO Ha rOPU30HTa/IbHBIX Y4acTKax TPybonpoBoAa;

BOAOMEPbl C TOPU3OHTA/IbHON BEPTYLLKOW MOXHO pa3Mellatb Ha ropu-
30HTa/IbHbIX BEPTUKa/IbHbIX Y HAK/TIOHHBIX Y4acTKax TPybonpoBOAOB;

yCTaHaBNMBas CYETUMK C TOPU3OHTAIbHON BePTYLLKONR, Heobxoaumo obec-
neyunBatb nepes HUM NPAMOSIMHEMHOCTb Y4YacTKa Tpy6onpoBoaa AJIMHOM, paBHOM ero
8-9 anameTpam, 1 rnocne Hero — A/IMHOM He MeHee 5 AnameTpam TPY60NpoBOAa;

BOAOMEP Hajo ycTaHaB/MBaTb B TPYOONPOBOL TaK, YTOObI €ro CTpyeBbInps-
MUTESb OblN PACMoIoXKEH HABCTPeYy NMOTOKY;

Hanpas/iHWe CTPe/IK/ Ha Kopryce npubopa LO/MKHO COBMafaTh C HarpasieHeM
NOTOKa;

y4acTOK TpybonpoBoga, Ha KOTOPOM YCTaHaB/IMBAETCA CUETUMK, AO/DKEH ObITb
npy paboTe MOMHOCTHIO 3anOfIHEH >KUAKOCTbIO, MHaye npubop OyneT ngaBaTb
HernpaBW/bHbIE MOKa3aHWS.

Xof paboThbl:

e

. 3yunTb cnocobbl 1 npaBmia MOHTaXKa pacXoA0MepoB.
. Onucatb cnocobbl 1 NpaBKIa MOHTaXa Pacxo0MepOB.
3. MpoBepnTb, YCBOEHME MaTepUana NPakTUYeCKoi paboTbl, OTBETMB Ha BOMPOCH

N

KOHTpO/IbHbIe BONPOCHI:

. Kakue Bubl pacxofomepos Bbl 3HaeTe?

. Kak ycTaHaB/MBatoTCs pacXofoMepbl Ha TEXHOMOMMYECKNX 06beKTax?
. OCHOBHble 0COBGEHHOCTN MOHTaXa pacxo4oMepoB?

. MOHTa)X BTOPUYHbLIX MPUOOPOB N3MepPeHNs pacxoaa?

A WN -

Copep>kaHue 0TUéTa

1. Homep, Tema v Uenb paboThl
2. MCbMEHHBIA OTBET HA KOHTPO/1bHbIE BOMPOCH!.



3. HauepTuTb Ha Cxeme CnocoObl MOHTaXa AaTYMKOB AaBNEHNS



JNabopaTtopHasa paboTa Ne 10

Tema: MOHTaX JaT4MKOB YPOBHS.
Llenb paboTbl: M3yuntb cnocobbl 1 npaBuia MOHTaXKaAaTunMKOB YPOBHS.
CTy[eHT JO/DKEH 3HATb: CMOCcOo6bl U MpaBu/ia MOHTaXKaAaTUMKOB YPOBHS.

CTYAEHT [JO/MKEH YMETb:NPUMEHATbL NPOCTENLLIME CNOCOObI MOHTaXa 1aTUYMKOB
YPOBHS.

1. TeopeTnyeckoe 060CHOBaHMe:

CyLlecTBYHOT pa3/inyHble YPOBHEMepbI: MOMIaBKOBble, OYNKOBble, EMKOCTHbIE,
rMAPOCTaTUYECKOro AaBneHns, yNbTPasByKOBbIE U Ap.

-M0 BbIXOAHOMY CUTHasy: MHEeBMaTUYeCcKne, rnapaBanyeckune, aNeKTpu4eckmne un
T.0.

-M0  XapakTepy CNeXeHud 33 YPOBHEM: HEMPEpbIBHOIO  C/AEXeHus w”
CUrHaNN3aTOPbI NPeAebHbIX 3HAYEHWA.

Bu3yasibHble  ypOBHEMepPbI : CMOTPOBble CTékNa (MpocTedwnid Tuvn
YPOBHEMEPOB);

[MonsiaBkoBblE YPOBHEMEPLI. PaHblue 6binn YAY-10, rae Ha pa3rpagyvpoBaHHOM
NIleHTe BHe pe3epByapa MOXXHO Obl0 HabMOAaTh MoKasaHWA B MeTpax, T.K. OHa
MexaHM4ecKn Oblna cBA3aHa C NOMIaBKOM BHYTPW pesepByapa. Terepb B MOM/aBKe
YCTaHOB/IEH MArHUT, U 3M1EKTPOHHAsA CXema OrnpefenseT ero MecTOMnosIoXeHne no
3NeKTPUYECKOMY CUTHa/ly npoLlealleMy A0 MoOMiaBka M 0TpasuBLUeMyca OT €ero
MarHUTHOro nons.. Mapku Takmx gatuvkos: YY-2M (BAO «Anbbatpoc») u MMI1-
118 (HIrM»CeHcop»).

ByliKOBble YPOBHEMEpPbI: Y HUX B XXWUAKOCTW NnaBaeT OYyEK B BuAe TPYOKM U3
HepXXaBetoLlen ctann. o 3akoHy Apxumefa Ha OYEK [AeWCTBYeT BbiTa/lKMBatoLLasA
cuna, MPonopuUMOHa/IbHas MOrPYXXEHHOW B >XMAKOCTb 4YacTu Oyiika. A CTeneHb
MOrpy>xeHna OyiKa 3aBUCUT OT YPOBHS XWMAKOCTU. Y Hac npumeHsietca «Candup -
221Y».  [Ona nHeBMaTM4eCKMX npubOpPoB paHblle ucnosb3oBance Yb-INB
(ypoBHemep BYKOBbIA MHEBMATUYECKMNIA BO3AYLLHBIR).

3mepeHve YpPOBHA AMGepeHLMaIbHbIMA _MaHOMEeTpaMun. 3aBUCUMOCTb
YPOBHSA OT FMAPOCTATMYECKOro AaBneHns B pesepsyape («MeTpaH-100 (150)4.4).

Y NbTPa3BYKOBbIE YPOBHEMEPbLI M CUIHAIM3ATOPbl YPOBHA. JNIEKTPOHHbIN
ON0OK ypOBHEMeEpa OLEHMBaeT Bpems PacrnpoCTpaHeHUs Y/bTPasBYKOBbIX BOJH [0
nonjaBka, MNJaBalolLero Mo CTEPXXHK C  MNPOBOAHWKOM, MO  KOTOPOMY
pacnpocTpaHATCA BOJIHLI. Bpemsa pacnpocTpaHeHWs CUrHata nponopunoHaIbHO
YPOBHIO, Ha KOTOPOM Haxo4mMTca nonnasok. AYY-2M

PafapHble YPOBHEMEPbI, UCMONb3YHOT SIB/IeHNe OTPaXKEHUS 3/MarHUTHbIX
KonebaHWin OT MIOCKOCTW pasfena Cpef XMAKOCTb-ra3. PafapHble AaTUMKN He UMeT
KOHTaKTa C u3MepsemMbiM O0ObLeKTOM. [10 CpaBHEHWIO C  Y/bTPasBYKOBbIMY
YypOBHEMepPaMW, pagapHble CMocoBOHblI 06ecneynTb 60/bLUYD TOYHOCTb. [atumk
chenaH no npuHUMNY nokatopa. MWUKPOBOMHOBLIA  reHepaTop  (opmMupyet




pagMocurHan, OH W3/y4yaeTca B CTOPOHY O0O0BEKTa, OTpaxaeTcss OT Hero wu
BO3BpalLLlaeTCcs 06paTHO B aHTEHHY. Mpu cpaBHEHWUM YaCcTOT U3/TyYEHHOIO U NPUHATOrO
CUrHana, onpefenatoT BpeMs NPOXoXKAeHUA

CUrHana, KOTOpOe MPOMNOPLMOHAIbHO UM3MepseMOMYy  YPOBHK. HasBaHuA

npuoéopos: TAMMA-PLY1, Rosemount5400,KrohneOPTIWAVE 7300 u ap.
CurHanmsaTopbl YPOBHA: CUTHA/IM3aTOPbl HE MNPOM3BOAAT TeKYLLEero
3amepa YPOBHS, & BblAat0T CUIHaT 0 JOCTUMXEHUM XXNAKOCTLIO NPese/bHOro YpoBHS.

ByiikoBble curHanmsaTopbl YpoBHsA AYXK3-200M. Ha TpocuKe MnofBeLLnBatoTCA
KepaMuyeckue rpysukm (GUCKK), KOMMYECTBO 3aBUCUT OT MIOTHOCTM XUAKOCTW. [Mpu
N3MEHEHUW YPOBHS MOMNJAaBKW BCNJbIBaIM (MX ONMYCKAINCh) N 3aMbIKa/I KOHTaKT.

Y NbTPO3BYKOBbIECUTHAIN3ATOPbLI YPOBHSA pearnpyroT Ha NepeKkpbITUE NPOAYKTOM
NMHWX  PacnpocTpaHeHns  YnbTPa3BYKOBbIX KonebaHWin  ABYMS  3/1EKTPOLAMU:
nsnyyatenem n npuémHmnkom. CYP-5, coctosawmi n3 gatumka Ary-5, 6510ka nutaHns
N curHanusaumm MNBC-4.

EMKOCTHbIE CUrHa/M3aTopbl YPOBHA. [py KOHTaKTe ¢ paboueii cpenoii y
[laTUNKa MEHAETCA 3/1eKTpuyeckas EMKOCTb.
CyLLeCTBYIOT TaKxXe TpExgasHble pyneTkn Aaa pyvyHOro 3amepa YpPOBHSA U
TONLWMHbI NNEHKM HedpTn B PBC yepes 3aMepHOiA NIOK.
B HacTosLee Bpems, 4N M3MEPEHUS YPOBHA B pesepByapax, Hambosee 4acTto

MPUMEHSIOTCA YPOBHEMEPBI C YHUPULMPOBaHHLIM TOKOBbIM BbIX0A40M Tuna AYY-2M,
Y-1500.

[Mpn MOHTaXe NPUOOPOB AN MU3MEPEHUS YPOBHS Ha pe3epByapax, MOMIaBKu
YPOBHEMEPOB  A0/DKHbI  HaxXOAMTbCA BHYTPU  YCMOKOWUTENEW, BbIMOMHEHHbIX U3
nepdopnpoBaHHbIX TPY6, PaCMONIOKEHHbIX BEPTUKA/IbHO MOJ /IOKOM, Ha KOTOPOM
KpenuTca ypoBHeMep. YPOBHEMEP He A0/MKEH ObITb NOABEPXKEH B/IUSAHUIO BXOAALLEN
CTpyW. YcnokontenbHas Tpyba He [0/HKHa A0X0AUTb A0 AHMLIA Ha 20-30 cM, YTOObI
Ob11 NPOX04 AN19 XUAKOCTU B YCMOKOUTENBHYIO Tpy6y. Nprbop KpenuTcs ¢ NOMOLLbIO
HaKMAHOW raikM K OOObILLIKe, 3apaHee MPUBAPEHHON K KPbILWKE /l0Ka Ha KpblLLe
pe3epByapa. CTep)eHb BOJIHOBOAA [O/KEH OTTArMBaTbCA BHW3  C MOMOLLBIO
MPUKPENJIEHHOT0 K HUXKHEMY KOHLYY rpysa.

ANeKTpuyeckme npoBoja [LO/MKHbI FepPMETUYHO BXOAMTHB KOpMyc npubopau
NPoXoAnTb 4epe3 MeTasiopykaB. [Mpnbop Ao/MmKeH ObiITb BO B3pbiBO6GE30MAaCHOM
NCMNOJIHEHUM.

CurHanmsaTopbl YpPOBHA Ha MNoA3eMHbIX éMmKocTax, PBC, cenapartopax Takxe
KpenaTca K Koprycam COCYZO0B, K 3apaHee MpuBapeHHbIM 600bIlKaM, C MOMOLLbIO
HaKNAHbIX raek.

MoHTaX MpPOBOAOB MPOBOAUTCA MO 3CTakagam, B Tpybax M C MPUMEHeHUEM
MeTa/1/I0pyKaBoB.

MOHTaX BTOPUYHLIX NMPUOOPOB M3MEPEHWNA YPOBHA MPOU3BOAUTCA WUAEHTUYHO
MOHTaXy ApYrux npnbopos.

Xof paboTbl:



1./3yunTb Ccnocobbl 1 NpaBuia MOHTAXXaAATUNKOB YPOBHSI.
2.0nucatb CNocobbl 1 NpaBKia MOHTAXXAAATYNKOB YPOBHSI.
3.MpoBepuTb, YCBOEHWNE MaTepuasna NPaKTUYecKol paboThl, OTBETUB Ha BOMPOCHI

KOHTpOnbHbIE BONPOCHI:

1.Kakuve B1Apbl JaTYMKOB YPOBHS Bbl 3HaeTe?

2.KakK ycTaHaBNMBalOTCA AaTUMKM YPOBHSA Ha TEXHOMOMMYECKNX 06beKTax?
3.0CHOBHble 0CO6EHHOCTN MOHTaXa AaT4YMKOB YpoBHA Ha PBC?
4.MOHTaXX BTOPMYHbIX MPMOOPOB N3MEPEHNSA YPOBHSA?

Copep>kaHue o0TUéTa
1.Howmep, Tema 1 Uefb paboTsbl

2.NTMCbMEHHbIV OTBET Ha KOHTPO/IbHbIE BOMPOCHI.
3.HauepTnTb Ha Cxeme crnocobbl MOHTaXa AaTyUnKoB YpoBHSA Ha PBC.



JlabopaTopHasa pabota Ne 11

Tema: MOHTaX CMCTeM ra3oBOro aHamsa.

Llenb paboTbl: M3yunTb cnocobbl M npaBuWia MOHTaXKa CUCTEM ra3oBOro
aHa/m3a.

CTyfeHT [O/DKeH 3HaTb: CNocobbl M MpaBwia MOHTaXa CUCTEM ra3oBOro
aHam3a.

CTy[eHT [O/DKEH YMETb: NPUMEHSATb NPOCTelLne Crnocobbl MOHTaXa CUCTEM
ra3oBOro aHaM3a.

TeopeTnyeckoe 060CHOBAHME:

Tpe6oBaHUA NpaBu OMpefenstoT MecTa YCTAHOBKM [LAaTYMKOB CTaLMOHAPHbIX
ra3oCMrHaIM3aTopoB MpeaesibHO  AONyCTUMbIX  KOHueHTpaumi (MAOK) BpeaHbIX
BELLECTB W A0B3PbIBOOMACHLIX KOHUeHTpaumin (ABK) roptoumx rasos u napos B
NPOW3BOACTBEHHbLIX MOMELLEHMAX U HA HAPY>KHbIX NI0OLWaaKax.

Hatunkn MAK BpedHbIX BeLLECTB CrefyeT YyCTaHaB/MBaTb B paboyeil 30He
TEXHO/IOTMYECKMX YCTAaHOBOK NMPOMbIC/IOBOW MOATOTOBKM M TpaHCcnopTa He(hTU 1 rasa,
rae eCTb UICTOYHNKM BO3MOXKHOTO BblAeIeHMA ONacHbIX A/19 300P0BbA ra3os U Napos.

B npon3BoACTBEHHLIX MoMelleHnax gaTunku MAK cnepyeT ycTtaHaBnMBaTth B
MecCTaxX MpeuMyLLECTBEHHOr0 NpPebbiBaHNA NMepcoHaa B KOIMYECTBE He MeHee 04HOro
AaTumka Ha 200 M* nioLwaan, Ho He MeHee 0JHOro AaTUMKa Ha MOMELLEHNE.

Hdatunk TAOK cnepgyeT ycTaHaBivMBaTb Ha pPacCTOAHMM He MeHee 3M OT
BO34yX0MoJatoLWwmnx YCTPONCTB NMPUTOUHON BEHTUNALNW, HE MeHee 1M OT BO3MOXK-HbIX
NCTOYHUKOB YTeUKUN BpeAHbIX BELLECTB.

Hatunkn [BK B MOMeLLeHNAX HACOCHbIX CTaHUMIA CrefyeT ycTaHaBnvBaTtb Y
KaXX0ro rnepexkaymBaroLLEro arperata B Mectax Havbosnee BEpOATHOIO Bblfe-/leHNs
rasa.

Odatunkn ABK B nomelleHUsAX creayeT ycTaHaBivMBaTb B COOTBETCTBUMU C
NNIOTHOCTAMMW ra3oB.:

- HaJ, UCTOYHMKOM €C/N NIOTHOCTb rasa no OTHOLLEHMIO K BO3AYyXY MeHbLLe 0,8;

- 110 BbICOTE UCTOUHWUKA WX HUXKE HEro, eCnv NIOTHOCTb rasa no OTHOLUEHUHO K
Bo3ayxy ot 0,8 go 1,5;

- He 60nee 0,5M Hag NosOM, ecnn NIOTHOCTL rasa Mo OTHOLLEHUIO K BO3LYXY
6onee 1,5;

Ma3ocurHanusatopbl ABK pomkHbl o6ecneyvBatb nogadvy npeaynpex-
[laloLLIero CBeTOBOI0 M3BYKOBOIO CUTHAI0B NPU KOHLEHTpaLMn roproumx rasos 20% u
aBapuinHoro npu 50% OT HWXKHEro KOHLIEHTPaLMOHHOIo Mpefena BOCM/IaMeHeHWs
(HKIMB).

B npoun3BOACTBEHHbLIX MOMELLEHNAX aBapUiiHble BEHTUIALMOHHbIE YCTaHOB-KU
[JO/MKHbI  ObITb  CO/MOKMPOBAHbI C  rasocurHasmsatopamn A9 aBTOMaTUYecKoro
BKoYeHUs npu MAK BpeaHbIX BewlecTB paboyeit 30Hbl. (PO 6T 39-0147171-003-88).

[[a3ocurHaimsaTop — 3To Npubop A4N1A Mofayn CUrHana O NPEBbILEHUN HOPM
[0NYCTUMOA KOHLIEHTpaLMM OnacHbIX ra3oB W MapoB B BO34yX paboyein 30Hbl, A/14
NpefoTBpaLLEeHNs OTPaBEHNIA TOKCUYHBIMU Fa3amu U UCK/KOYEHNSA ONacHOCTM B3pbiBa
roprounx rasos. [lpubopbl nogpasfensoT Ha WHAMBUAYa/b-Hble  (MEpeHOCHHbI,
MOpTaTMBHbIE) W CTauuMoHapHble. [lopTaTvBHbIE NPUOOPLI  UCMOML3YHOT A1
BK/IIOYEHMS WM OTK/MHOYEHWA Pa3/IMYHbIX BTOPUYHBLIX YCTPOUCTB. CyLLECTBYHOT



NPMGOpPbI KaK A1 KOHTPONS OfIHOr0 KOMMOHEHTA, TaK U YHMBep-casbHble (Ha CH4 n
CO).

Mpr6opbl KOHTPONS B3PbIBOONACHbIX KOHLEHTPALUi MeTaHa

[Ns KOHTPONS B3pbIBOOMACHbIX KOHLEHTpaUWii MeTaHa U APYrUX Foprumnx
ra3oB B OCHOBHOM MPUMEHSIIOT ABa TWMa CUIHANM3aTOPOB: 3NEKTPOXMMUYECKUE W
ONTUYECKMUE.

DONEKTPOXNMUYECKNE Fa30CUTHaNMN3aTopbI

MpyHUMN  [eACTBMS  3MEKTPOXUMUYECKUX CUTHAIM3aTOPOB 3aK/04aeTcs B
N3MEpPeHUM TensioBoro 3gMekTa OT OKMC/MEHUA TOPHYMX rasoB M NapoB Ha Ka-
TAIMTUYECKN AKTUBHOM 3/1eMeHTe fAaTuMka. Peakums OKUCNEeHUSA roproyero rasa
KWC/OPOAOM BO34yXa Ha YYBCTBUTE/IbHOM 3/IEMEHTE [JaTyMKa COMpPOBOXKAaeTcs
BblZle/IeHWeM Tensa, KOToOPoe NPonopuUnoHaibHO KONMYECTBY NMOCTYMMBLLIETO rasa.

Harpes 4yBCTBUTE/IbHOTO 3/IEMEHTa KOHTPONMPYETCA 3MEKTPOHHOW CXEMOW,
KOTOpas Mo ycTaHOB/MeHHbIM roporam BblgaeT curHan. B OAO «CypryTHegTeras»
MPUMEHSAOTCA MO 60MbLLUEN YacTW cTaumoHapHble curHanusatopbl CTM-10, CTM-30,
["CM-05 1 nepeHocHble CI'T-4M, KanvoH-1B.

Puc. CTM-10, KannoH-1B

OnTnYecKne rasocurHaIn3aTopbl

MpuHUMN AeincTBUA npeobpasoBaTeneil OCHOBaH Ha CENEKTMBHOM MOT/IOLLEHNN
rasoBON Cpefo 3MEKTPOMAarHUTHOrO W3/IyYeHU W 3aK/4YaeTcs B U3MEpPeHUn
MHTEHCMBHOCTU WH()PAKPacHOro WU3/y4yeHnUs Mnocne MpoxXoXAaeHns uMm cpedbl ¢
TecTupyembiM rasom (ontuyeckas abcop6bums). B OAO «CypryTHedpTeras»
MPUMEHAITCA ra3ocurHanmsatopsl gaHHoro tuna CrO3C (puc. 26).



Puc. 26. Cr03c

Pa3meLLieHMe rasocurHanns3aTopos

Mpo600TOOPHLIE YCTPOMCTBA CUIHAIM3ATOPOB [0 B3PbIBOOMACHbLIX KOHLIEH-
Tpauunin cnegyeT pasmeLLaTb Mo BbICOTE MOMELLEHWNIA B COOTBETCTBUM C MNJIOT-HOCTAMM
rasoB 1 NapoB C YYETOM MOMpaBKKN Ha TemMnepaTypy:

. MPW BbI4ENEHUN rasoB 1 MapoB C MIOTHOCTAMU OTHOCUTENLHO BO3yXa MeHee
1,0 — Ha BbicoTe 0T 0,5 go 0,7 M Hag UCTOYHUKOM;

. NPV BbI4ENEHNN ras3oB U NapoB C MJIOTHOCTLIO OTHOCUTENBHO BO3ayxa oT 1,0
[0 1,5 — Ha BbICOTE UCTOYHMKA U/IN HXKE ero He 6osee yem Ha 0,7 Mm;

- NPV BbILENIEHUN Ta30B U MapoB C MIOTHOCTbHO OTHOCUTE/ILHO BO3Ayxa 6onee
1,5 — He 6onee 0,5 M Haf nonowm;

Mpn BblgeneH BoAopoda WM MeTaHa MPO600TOOPHbIE YCTPOMCTBA K
faTynmkaMm CMrHanM3aToOpoB  [0B3BPLIBOONACHBLIX KOHLEHTPAUUA  PeKOMeH/YeTCs
yCTaHaBnmMBaTb Ha BbicoTe oT 0,5 go 0,7 M Haj cocpefOTOYEHHLIM WMCTOYHUKOM
BblgeneHns wunnm Ha pacctoaHun 0,5-0,6 M HMXK BEPXHEr0 TOPU3OHTA/ILHOIO
NepeKkpbITUA NPU MHOTUX PacCpPefoTOUYEHHbIX NCTOYHMKAX BblAENEHUA UKW B APYTUX,
Hanb0ee BEPOATHbLIX MECTax CKOM/IEeHWS YKa3aHHbIX ra3os.

15.6.2. MNpurbopbl KOHTPO/A OMacHbIX KOHLEeHTpaumin yrapHoro rasa (CO)

OcCHOBHbIM npubopoM, npuMeHswmmMes B OAO «CypryTH(TEr3», ABSETCH
COY-1 (pwuc. 27).

B ocHoBy npuHUMna AenNCTBUSA CUTHAIM3ATOPA MOMOXEH 3NIEKTPOXUMUYE-CKUIA
MeTOA. DNEeKTPOXUMMYECKMIA paTumk (IXM) BKMO4YaeT B cebs YyBCTBUTE/NbHbIN
3NEMEHT — 3MEKTPOXUMUYECKYIO AYeitky (3XHA) 1 nnaty, Ha KOTOPOW 3/MeKTpoda u
BCMIOMOraTe/lbHOro  3/1eEKTPOAa,  KOTOpble  W3rOTOB/IeHbl  MyTeM  HaHeCeHus
MEeTa//IMYECKOro Karasms3atopa Ha MopucTy (TOPOMIAcTOBYKO NeHKy. [lpu
nonagaHun [eTeKTMPYeMOro rasa 4epes MOPUCTYHO MOAMIOXKY Ha MeTa/IMYecKuii
KatanmsaTop paboyero 3nekTpoga MNPOUCXOAUT OKUC/IEHUS ras3a C BblAefeHnem
CBOOOHbIX 3/IEKTPOHOB. IXHA (hopmMmMpyeT TOKOBblE CUTHa/1, MPOMOPLMOHAIbHBIN
KOHLeHTpauun n3mepseMoro KOMMOHeHTa B BO3AYXe. DNIEKTPUYECKUA curHan ¢ X/,
MocTynaeT B YCTPOWCTBO 00pabOTKM CUrHana, rae yCuivMBaeTCAa U CpaBHUBAETCH C
YCTaHOB/1eHHbIM NMOPOroM CUTHaIU3aLNN.



Puc. 27, COY-1, Xo66ur-T-CO-CHA

Xof paboThbl:

1.M3y4nTb CNOCO6LI U MpaBuia MOHTaXKa CUCTEM ra3oBOro aHaIn3a.
2.0nucaTb cnocobbl M NpaBunia MOHTaXa CUCTEM ra3oBOro aHasm3a.
3.MNpoBepnTb, yCBOEHME MaTeprasa NpakTUYecKoin paboTbl, OTBETMB Ha BOMPOCHI.

KOHTpO/IbHbIe BOMPOCHI:

1.Kakue BMbl CUCTEM ra3oBOro aHan3a Bbl 3HaeTe?

2.Kak yCcTaHaBIMBalOTCA CUCTEMbl rasoBOr0 aHaM3a Ha TeXHO/O0rM4ecKmx
0b6beKkTax?

3.0CHOBHble 0COGEHHOCTM MOHTaXKa CUCTEM ra3oBOro aHasm3a?

4.MOHTaX BTOPUYHbIX MPMOOPOB CUCTEM ra30BOro aHasm3a.

Copep>kaHue 0TYéTa
1.Howmep, Tema 1 Uenb paboTsbl.

2.N'TMCbMEHHbIV OTBET Ha KOHTPO/IbHbIE BOMPOCHI.
3.HauepTnTtb Ha Cxeme crnocobbl MOHTaXa CUCTEM ra3oBOro aHam3a.



JTabopaTopHasa pabota Ne 12

Tema: Hanagka aBTOMaTUYeCKUX CUCTEM PerynnmpoBaHua C KOHTPOJI/IEPOM
FTAMMA-7.

Llenb paboTbl: M3yunTb CNocobbl U Npasuia HalafKy aBTOMaTUYECKMX CUCTEM
perynnposaHua ¢ KoHTponnepom FAMMA-7.

CTy[eHT [O/DKeH 3HaTb: Cnocobbl 1 Npasuia Haflagku aBTOMaTUYECKNX CUCTEM
perynnposaHusa ¢ KoHTponnepom FAMMA-7.

CTyLeHT [O/DKeH YMETb: MNPUMEHATb Crocobbl Hafagku aBTOMATUYECKMX
CUCTEM perynnpoBaHns ¢ KoHTponnepom FAMMA-T.

TeopeTnyeckoe 060CHOBaHME:

Ona  BbinonHeHua [MHP ona  aBTOMATUYECKUX CUCTEM PerynnpoBaHusa C
KoHTponnepom FTAMMA-7, Kak v NS ApYrux KOMMJIEKCOB HEOOXOAMMO MPOUTU TpU
cTagun BbINnofHeHNa MHP: nepBas BbINOMHAETCSH BHE CTPOUTENbHOM NOLaaKK, T.e.
MOAroTaBNMBaeTCA cam nNpubop, W3yyaeTcd [OKYMeHTauus; BTopas — Ha
HefenCTBYIOLEM TEXHO/IOTMYECKOM 000PYA0BaHUN: MPOBEPSETCA MOHTX W JIMHUW
CBAI3W; W TPETbA — BO BPEMS KOMIMJIEKCHOrO OMpo6bIBaHWA M HA4albHOro nepuoja
0CBOEHMSA 060pYyA0BaHUS.

[na Havana paboT nepBoi CTaaMM Ha 00bekTe TpebyeTcsi BbINONHWUTL Psf
TpeboBaHMi1, 6e3 KOTOPbIX HEBO3MOXHO OCYLLIECTB/ATb MYCKOHaNaA0uHble paboThbl.

MepBoe TpeboBaHMe — MOMYYNTb OT 3aKasumka U U3YYUTb MOJHBLIA KOMMIEKT
NpoeKTa aBToMaTn3aunn. ToNbKO Ha OCHOBE 3TOM0 MOXHO COCTaBUTb CMETY Ha 06beM
paboT, onpefenvTb NOTPeBHOCTb B HaNafOYHOM MEePCOHasie, BCMOMOraTesbHbIX
Marepuanax, nosepo4yHoM 06opyLoBaHUA U T.A4,

[Na BbINOMHEHUS Hanafo4vHbIX PaboT Ha MPOMbILL/IEHHbIX 0O0BEKTaX [AO/MHKHA
ObITb CO3AaHa NPOM3BOACTBEHHAA 6a3a, NO3TOMY BTOpPOe TpeboBaHVWe — rOTOBHOCTb
NPON3BOACTBEHHbLIX MOMELLEHNA And  060opyaoBaHUS MPOU3BOACTBEHHON 6a3bl
Hanafo4YHOM opraHm3auun.

TpeTbe TpeboBaHMe — 06yYEHHbIN, BbICOKOKBATM(PULIMPOBAHHbIWA NepcoHan.

MpaBWIBbHOCTL COEAUHEHUA 3/IEMEHTOB CUCTEMbl aBTOMaTM3auuM MNPOBPSHOT
ABYMSi MeToZamu. HenocpeACcTBEHHO MPOC/NEXMBAKOT 3EKTPUYECKME N TPYOHbIe
NVHWK, ONpefenss NpPaBUIbHOCTb KOMMYTaLMN 3/1EMEHTOB CUCTEMbI U UX B3aUMHOE
pacrosioKeHve; COCTOSHWE JIMHMM  HA BCEM €€  MPOTSKEHWU, BO3MOXHbIe
3NIEKTPNYECKME B/IMSIHNE CO CTOPOHbI COCEAHMX Lieneid. STOT METOA HeNnpUMeHUM Mpu
O0NbLLUEM YKUCNE NapanneNbHO WUAYWMX NIMHWIA WU Uenein, a Takke Mnpu B3avMHOM
yAaNeHUN 3/1IeMEHTOB cucTeM. BTOpoil meTof OCHOBaH Ha MPO3BOHKE (MPOAYBKe)
ANEKTPUYECKMX Lienet N TPYOHbIX TUHUNA.

M0 OKOHYaHWMM MPO3BOHKM Hanaf4unMKu NpoBePSOT COOTBETCTBUE BbIMO/IHEHHOTO
MOHT&Ka BHELIHUX LEeNein cxemam BHYTPEHHUX COEAVMHEHWUA MOAK/THOUYEHHOW
annapatypbl. Bce HapylleHHble BO BpeMsi MPO3BOHKW pPe3b00Bble COEAUHEHUS U
KOHTaKTbl M0 OKOHYaHWM NPOBEPKM MOHTaXKa NOATArvMBeatoT. Mpubopsl, annapartypy,
COeIMHUTEIbHbIE KOPOOKU 1 NepebopoyHble COeAMHEHNSA 3aKPbIBAIOT KPbILLKaMK.



Mocne ocmoTpa WM MPOBEPKM  MPaBUIbLHOCTM  MOHTaXa  NPOBEPSOT
CMOHTUPOBaHHbIE  3/IEMEHTbI CUCTEM aBTOMaTM3auMu TOSIbKO MpPW  YCI0BUK
3aBEPLLEHNS MOHTaXKHbIX paboT Mo NpPoBepsieMoin CUCTEME.

CucTeMbl KOHTPONA. B3anmopencTBme 3/1eMEHTOB MPOBEPSAIOT, KakK Mpasuio,
Npu TPex 3HayeHUsAX KOHTPO/MPYEMOro napaMeTpa — HY/eBOM, CpeaHeM W
MakCMMa/ibHOM. [lpuyeM MNOrpewwHoOCTb U3MEpPEHWUIA OMNpeaenstoT npu  CpeaHem
3Ha4yeHUn un3mMepseM napameTtpa. [Mpn  HEOOXOAMMOCTM  HaNaAUMKN  LO/DKHbI
MoAperynMpoBaTb Hy/eBOe 3HayYeHWe napameTpa U AmManas3oH U3MepeHus npubopa
opraHamMu HacCTpOVKM, BblBEAEHHbIM Ha NMLEBYIO NaHenb WM Kopnyc npubopa.
Bpema nepefaynM nNoKasaHWn B CUCTEME OMPefenseTcd Kak BpeMsi  Mexay
CTyMNeHYaTbIM W3MEHEHWEM 3HAYeHWs BEIMYMHbI Ha BXOAE CUCTEMbl M MOMEHTOM
[OCTVDKEHUS 3TOr0 Y& 3HAYEeHUS Ha OTCYETHOM YCTPOICTBE BTOPUYHOIO npubopa. Bo
BpeMsi ONpOoObIBaHWA Y3/bl PerucTpaumy BTOPUYHLIX MPMOOPOB TakXe BK/IHOYalOT B
pabory.

ABTOMaTMNYECKNE CUCTEMbI PEryMpoBaHns. Y CTaHaBNMBalOT CpefHee 3HaYeHue
3afaHnsa perynatopy. VIsMeHAIT 3HauYeHVe perynimpyemMoin BeNMYmHbl UMUTUPYHOLLAM
YCTPOMCTBOM B OKPECTHOCTM 3afaHHOro. pu nepexofe 3Hauye-HWUA perynmpyemoimt
BE/IMYMHbI Yepe3 3aaHHOe YNpaBsaoLWNA CUTHAN Perynsa-topa AO/MKEH MepemMecTUTb
PEryNINPYOWNA opraH B CTOPOHY, KOMMEHCMPYIOLWYI0 3TO M3MeHeHue. Ecnu
PErynnpyoWwnic opraH nepemMecTusics B 06paTHYH0 CTOPOHY, M3MEHSOT (asvpoBKY
CUCTEMbI PEryNIMPOBaHNSA N OCYLLECTBAAKOT CTATUYECKYHO HACTPOMKY TaknMM 06pa3om,
4TOObI 06ecneYnTb 3aaHHOe NPOEKTOM COOTHOLLEHME WIN 3HAYEeHWE PerynnpyemMbix
BE/IMYNH BO BCEM [Marna3oHe N3MEeHEHNS TEXHONOMMUYECKMUX PEXMMOB.

CuCTeMbl AMCTAHLMOHHOIO ynpasneHuns. NpoBepatoT NpPaBUIbHOCTb (ha3n-pOBKM
3/leMeHTOB. B0 Bpems nNpoBepkM CHMMAtOT TaK Ha3blBaeMble MeXaHUYecKume
XapaKTepUCTUKN PErynMpYOLNX OpraHoB, KOTOPble OTPaXkatoT 3aBUCUMOTb MeXAay
nepeMeLleHeM KramnaHa WM 3ac/IOHKM WM 3HAYeHWeM YNpaBistoLLIEro CurHana
(06blY4HO B MpoueHTaX OT MaKCUMa/IbHOrO 3HaveHus). [Ana  60MbLUMHCTBA
PEryNIMPYIOLWNX OPraHOB MexaHW4yecKas XapaKTepucTuka [Lo/KHa ObiTb 61m3ka K
NPSAMO/IMHENHOW. B NPOTMBHOM C/ly4yae Npou3BOAAT IMHeapu3aLmio

Xof paboTbl:

1.M3yunte  cnocobbl UM MpaBuia  Hala4KM  aBTOMATUYeCKUX  CUCTEM
perynnposaHusa ¢ KoHTponnepom FAMMA-7.

2.0nmucatb  cnocobbl M MpaBWiaHaNagKM  aBTOMATUYECKUX  CUCTEM
perynnposaHua ¢ KoHTponnepom FAMMA-7.

3.MNpoBepnTb, yCBOEHME MaTeprasa NpakTUYecKoin paboTbl, OTBETMB Ha BOMPOCHI.

KOHTpOnbHbLIE BOMNPOCHI:

1.Kakve cTagnn Hanagku Bel 3HaeTe?

2.Kakuve TpeboBaHUA NpeabsaBAAOTCA K MOHTaXyY KOHTponsiepa FTAMMA-7?

3.0OCHOBHble 0COGEHHOCTUHANAAKM aBTOMATUYECKUX CUCTEM PerynnpoBaHus C
KoHTponnepom rAMMA-7?

4.MOHTaXX BTOPUYHbIX MPMOOPOB CUCTEM ra3oBOro aHasIm3a.



Copep>kaHue 0TYéTa
1.Homep, Tema u Uenb paboThbl.

2.MNCbMEHHBIV OTBET Ha KOHTPO/IbHbIE BOMPOCHI.
3.HauepTuTth Ha cXxeme cnocobbl MOHTaXa CUCTEM FAa30BOM0 aHa/IM3a.

JlutepaTtypa

1. CeneBuoB J1.W., CeneBuos A.J1.  ABTOMaTM3aLMA TEXHOOIMNYECKNX
npoueccos. M.;/13aaTenibCKui LeHTP «AKagemus», 2017,



2. CocHuH O.M., Cxuptnagse A.l'. CpeacTtsa aBToMaTusauun U ynpasieHus.
M, N30aTeNnbCKNin LEHTP «Akagemmns», 2017.

3. Kwucapumos P.A. T[lpaktnyeckaa asTomMaTuka — M.: W3gaTenbckoe
npegnpusatue PagnoCod, 2017r.

4, PynbHOB A.A., 'optoHoB V.., EBcTagpbeB K.HO. — M.: UIH®PA-M., 2018
r.

5. MpaBuna  YCTPOWCTBA  3/1IEKTPOYCTAHOBOK (My3) - M.:
["naBaHeproHaasop, 2017.
6. CHull 3.05.07 - 85 «CTtpouTenbHble HOpPMbI W MNpaBwia npu

MPOV3BOACTBE MOHTAXXHO-HaNAL0YHbIX paboT».

7. yceB, B. ., DneKTpoHMKa N MUKPOMPOLIECCOPHas TeXHMKa: Y4ebHUK
KHopyc, 2018

8. LLnwmapes, B. KO., narHoctnka n HageXHOCTb aBTOMAaTU3NPOBaHHbIX
cuctem : yuyebHuk (ProcC), Akagemus, 2018

Q. Ynpasnswowme BblUACAUTENbHbIE KOMMIEKCHI 415 MPOMbILLIEHHOM
aBTOMaTu3aumn : y4ebHoe nocobue, 3gatensctso MI'TY nm.baymaHa, 2018.

ONEKTPOHHbBIE PECYPChI:

1).http://window.edu.ru/catalog?p_rubr=2.2.75.2.4

2).http://techlibrary.ru/.

3).http://ntb.misis.ru:591/OpacUnicode/index.php?url=/auteurs/view/9320/source:
default

4).http://podstanc.ru/load/tekhnicheskiespravochniki/montazhsredstvizmerenijiavt
omatizaciispravochnik pod red as kljuevadjvu/2-1-0-6



