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(YueOnbIii mian 2023)

Yensounck, 2023



AKT COTJIACOBAHUSA

HA METOAMYECKHE PEKOMEHIAIlUH 10 BHINOJTHEHUIO PAKTHYECKUX PadoT

no 1IM.02 Jxkcniryaranus cereil U COOPyKeHUI BOAJOCHAOKEHUA M

BogootrBeaenusi, MJIK 02.01 Ixcnuyaranust 000pya10BaHus ¥
aBTOMAaTH3allMsl CUCTEM BOJOCHA0KeHHMsI ¥ BOJA0OTBeAeHus, Tema 1.1

ABTOMATH3aLUsI CHCTEM BOJIOCHAOKeHHs U BOAOOTBEICHHU,
pa3padorannbie npenogasareaeMm IOYpI'TK
Cy3naneBoii Tarbsinoii MuxailsioBHOI

MeTtonuueckre peKOMEHAAIMM [0 BBINOJIHEHUIO TMPAKTUYECKUX pador,
pa3paboTaHbl B COOTBETCTBHH C MporpamMmoint mpodeccuonanbaoro moayis [1M.02,
SBJISIFOIIETOCS YacThlO MPOrPaMMbl MOJATOTOBKHM CHEIUMATMCTOB CPEIHEro 3BEHA B
coorBercTBUM ¢ DPI'OC 1o cnemmansHoctr CIIO 08.02.01 BomocuaOxenue u
BOJIOOTBE/ICHHE 0a30BOM TOATOTOBKM B YacTH OCBOCHHS OCHOBHOTO BHA
PO EeCCUOHANILHOM eI TEIbHOCTH:

ABTOpPOM TIpe/ICTaBIICHB METOIMUECKHUE YKa3aHus Ha 24 Jaca JJis MpOBEICHUS
MPAKTUYECKUX 3aHSITHH.

[Ipy  BBIMIOJIHEHMM  TPAKTUYECKUX  pabOT  CTYIAEHTHI  3aKpEIUISIOT
TEOPETUYECKUI MaTepuall, MpuoOPETarOT HEOOXOIUMbIE YMEHUS U HABBIKU: B CHATUU
MOKa3aHUil BOJOIPOBOIHOTO CYETUHKA, B OTPEICIICHUH 1aBJICHUS B TPyOOTPOBO/IE, B
MIPOU3BEICHUN HACTPONKHU PETYyJIATOpa AABICHUSA, B COCTaBICHUH (DYHKITMOHATBHBIX
CXEM aBTOMATH3aIUH.

CTpykTypa METOIUYECKUX YKa3aHUM  YJOBJIETBOPSAET MPEAbSIBISIEMbIM
TpeboBaHUsIM. Y4eOHasi TuTepaTypa yKa3aHa B HEOOXOAUMOM 00bEME.

MeTtonnueckre peKOMEH/IAlUU 110 BBITIOJIHEHUIO TIPAKTUYECKUX padOT MO TeME
1.1 ABToMaTu3amusi CUCTEM BOJOCHAOXXEHUS W BOJOOTBEACHHUS COOTBETCTBYIOT
YCTaHOBJICHHBIM TPEOOBAHUSM M MOTYT OBITh PEKOMEHIOBAHBI ISl UCIIOJIb30BAHUS B
yaeOHOM Tporiecce It oOydeHuss cryaeHToB  crnerumanbHoct  08.02.01

«BonocHa0OxeHne U BOOJOOTBEICHUE).

INadBueiii nnkenep 000 « IMpocnekT
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1.HOACHUTEJIBHASA 3AIINCKA

Metoauyeckne pPEeKOMEHIAIMU IO  BBIOJHEHUIO MPAKTUUYECKUX PadoT IIo
[IM.02 DkcrutyaTamusi ceTel U COOPYKCHHH BOJOCHAOKEHUS U BOJOOTBEACHUH,
MJAK 02.01 DOxkcmiyatanuss oOOpYJIOBaHMS M aBTOMAaTH3allMsl  CUCTEM
BOJIOCHAOKEHHS U BomooTBeAcHusA, Tema 1.1 ABTomaruzanms CHCTEM
BoJ0CHAaOKeHHsT U BojooTBeaeHus g cnenpanbHoct 08.02.01 Bonmocna0kenue u
BOJI0OTBeIcHUE (0a30Bas MOJATOTOBKA).

[TpakTyeckue 3aHATUS SIBISIOTCS BAXKHBIM 3JIEMEHTOM 00yuenus. B mpoiiecce
BBITIOJTHEHUS TTPAKTHUECKUX PadO0T 0OydJaromuecss CUCTEMATU3UPYIOT U 3aKPETUISIOT
MOJy4YEHHbIC  TEOPETUYECKHUE  3HAHMS, PA3BUBAIOT  HWHTEIUICKTYaJlbHbIE U
npodecCUOHANIbHBIE YMEHUS, (OPMUPYIOT DJIEMEHTHI KOMIIETCHIUNA OyAylIux
CIICIIMAJIMCTOB.

Meroauueckue  pPEeKOMEHIAIMU  TpEeAHA3HA4YeHbl  JJI1  OpraHu3aluu
BBINIOJIHEHUSI MpaKTHUYeCKUX padbor mno Teme 1.1 ABTroMatuzamus CHCTEM
BOoJIoOCHAOXKeHus | BojooTBeneHus, [IM.02 Dkcruryararus ceTeld U COOPYKEHHUH
BOJIOCHAOXEHUST U BOJOOTBEIECHUS.

[Iporpammoil mpenycMOTPEHO BBIMOJIHEHHE |8 4YacOB MPAKTUYECKUX 3AHATHUH,
HaIpaBJICHHBIX Ha OpPMHUPOBAHUE :

YMEHMU:

obecrieunBaTh 0€30TKa3HYIO U dDPEKTUBHYIO PaOOTYy CHCTEM BOJIOCHAOKEHUS

N BOOJOOTBCACHMU,

BHEAPATH IIE€PEIOBBIE TEXHOJIOTMUA TMPU CTPOUTENIBCTBE, JKCIUTyaTallUu U
PEKOHCTPYKITUH CHCTEM BOJOCHAOKECHHS U BOJOOTBEACHUS;

— ONpenesiTh W aHAJIM3UPOBaTh  OCHOBHBIE  TEXHUKO-DKOHOMHYECKHE
MTOKa3aTelIH;

SHAHUMN:

AKCIUTyaTaIMi0 COOPY>KEHU U 00OpYJOBaHUS CHUCTEM BOJOCHAOKEHUS U

BOJJOOTBEJICHUS;



— DJIEMEHTHl AaBTOMATHUYECKUX YCTPOWCTB, METOJbl HU3MEPEHUM, YCTPOMCTBO

KOHTPOJIbHO- H3MEPUTEIBHBIX MPUOOPOB TEXHOIOTHUECKOTO KOHTPOJIS;

— OCHOBHBIE NPUHIUIBI aBTOMAaTU3aLMM 3JEMEHTOB CHUCTEM BOJOCHAOKEHMS U

BOJOOTBEICHUS;

— METOJUKY ONPEEIEHUS] OCHOBHBIX TEXHUKO-3KOHOMUYECKUX MOKa3aTesei;
— crmocoObl  MOBbIMIEHUS  3(PPEKTUBHOCTH  pabOTBI  DIEMEHTOB  CHCTEM

BOJIOCHA0KEHUS M BOJOOTBEICHMSI, SHEProcOEperarolie TEXHOJIOTUY;

— TpeOoBaHUsl OXpaHbl TPyAa, TEXHUKU OE30MACHOCTH M MPOTHBOIIOKAPHOU
0e30I1aCHOCTH;

[TpakTueckue paOOTHl BBINOJHAIOTCS CTYJIEHTAMU COIJIACHO 3aJlaHHOMY
BapuaHTy. /[0 Hayana BBINOJHEHHsS] PaOOThI CTYAEHTHI JOJKHBI O3HAKOMHUTBCS C
LEJIbI0 padoThl, TEOpUEH MO [JaHHOM TEeME, MOPAJIKOM BBINOIHEHUS pPAaOOTHI H,
OTBETUB  Ha  BONPOCHl  NPENOJABaress, MNPUCTYNIUTb K  BBINOJHEHUIO
WHJUBUTyaJIbHOTO 3a/1aHHUS.

[Io pe3ynbraram BBIITOJHEHHONW MPAKTUYECKON pPaOOThI CTYAECHTHI JIOJKHBI
OoQOpPMHUTH OTYET B COOTBETCTBUHU C IpPAaBWJIAMHU, NPUBEIECHHBIMH B METOJUYECKUX
YKa3aHUsX, 1 OTBETUTh HAa KOHTPOJbHbIE BONPOCHI. TUTYIBHBIN JIMCT TOJKEH OBITH

0(OpMIICH B COOTBETCTBHH C MPHIIOKEHHUEM A.



Il. COAEPKAHUE OTYETA U TPEBOBAHUSA K ET'O
OPOPMJUIEHHTIO

1. OTueT 1O MPAKTHUECKONW WM J1a0OpaTOPHONW paboTe BBIMOIHSACTCS B

COOTBETCTBUU ¢ TpeOoBaHUsAMU JeiicTByrommx cranaapTos ([OCT).

2. Otuer BKJIIOYACT B ce0s pasjieiibl, OTPAKAIONIUE BCE ATAIbl BBHITOJTHCHHS
paboTHI.
2.1 Homep, Ha3BaHUE U 11€JIb paOOTHI.

[{ens paboTHI OTpakaeT OCHOBHBIC 33/1aUl TEOPETUUECKOTO M IKCIEPUMEHTATHHOTO

JIaHa, periaeMbie B JAaHHOHM padoTe.
2.2 PacyeTHOE 3a/1aHue.

Kaxnpiii sTanm pacyera HOJKEH UMETHh CBOW IMOJ3aroJIOBOK, MPUBOJUTCS pacuyeTHas
cxema (MpU HEOOXOAMMOCTH), HCXOJHBIC JaHHBIE, pacueTHbIe (OPMYIIbI,
pe3yabTaThl pacyeToB B BHJE TaOJUll, HEOOXOoauMble TpadUKd U CXEMBbI,
BBITIOJTHEHHBIE B MacITade.

2.3 DKCcnepUMeHTaJIbHASI YacCTh.

Bxitouaet B ce0st CXeMbI U pe3yJIbTaThl U3MEPEHUM, CBECHHBIE B TAOIHIIBI.

KaxxapIi aTamn, oneIT JOKEH UMETh CBOM MOJ13ar0JIOBOK.
2.4 O6paboTKa pe3yabTaTOB IKCIIEPUMEHTA.

[TpuBonaTcs TabIUIIBI PE3YIBTATOB PACUETOB MO IKCIIEPUMEHTAIBHBIM JIaHHBIM, BCE
(bopMyIIbl, IO KOTOPHIM JENAUCh ATH PACUeThl, TOCTPOCHHBIC M0 PE3yJIbTaTam
HKCIEPUMEHTOB M pPacyeToOB AuarpaMmbl U rpadukd, aHaiu3 pe3yJbTaToB,
OTBETHI HA BOIIPOCHI IAHHOTO pa3jieia YKa3aHuu.

[To ykazanuio mpemnojaBaTesiss B OTUETE JAIOTCS OTBETHl HA KOHTPOJIbHBIE BOIPOCHI,
NpUBEACHHBIE B padoTe.

3. TI'padumyeckas dactb oryeta (CXembl, TaOMHIBl, TpadUKH) BBIMOTHIIOTCS
KapaHJaIoM ¢ TPUMEHEHUEM YEPTEIKHBIX HHCTPYMEHTOB.

4. Ot4eT Mo paboTe BBIMOJHACTCS WHIWBUIYATbLHO KaXIbIM CTYJAEHTOM. B oTuere

JOJIZKHBI OBITH YKa3aHbI I'PYyIIIa, (1)21MI/IJ'II/I$I CTYJICHTA U JIaTa BBIIIOJIHCHUA OTUYCTA.



1. IEPEYEHb IPAKTUYECKUX PABOT

KonnuectBo
No 4acoB Ha
Ne Tembl 3 Bun v HauMeHoBaHue pabOThI BBITIOJIHEHUE
3aHATHUS N
ayJIUTOPHOU
paboTHI
1. Ilpakmuuecxas paboma Ne | «3yuenue
MIPUHITUTIA TEUCTBUS IPHOOPOB ISt 2
= M3MEPEHHsI TEMIICPaTyPhI».
= 2. llpakmuueckas paboma Ne 2 «Onpenenenue 5
2 JIABJICHUS B TPYOOIIPOBOJIEN
LCE 3. Ilpakmuueckas paboma Ne 3 «3yuenue 5
9 paboThI BoJIOMEPay
S = 4, Ilpaxmuueckas paboma Ne4 «IIpoBectu
2] o
S % HACTPOUKY PETYIATOpA JaBICHUS TIPSIMOTO 2
2 = JICVICTBHSI»
Q
5 £ 5. Ilpaxmuueckas paboma NeS «IIpoBectu
o .
= S HACTPOUKY PETYIIATOPA JaBICHUS HEMPSIMOTO 2
5 g JIeUCTBUS
°E° 6. Ilpakmuuecxas paboma Ne 6 «CocTaBUTh 5
S (GyHKIMOHAJIBHBIE CXEMbI aBTOMATH3aIIUN))
e 7. Ipaxmuuecxas paboma Ne 7 «PaccMoTpeTh 9
Mm
< aBTOMATH3aILIMIO PA0OTHI CKOPBIX (PUIBLTPOBY
— 8. Ipaxmuuecxas paboma Ne 8 «PaccMoTpeTh
g aBTOMATHU3aIIUI0 pabOThl OUUCTHBIX 2
= COOPYKEHUN
Q. Ilpakmuuecxas paboma Ne 9 «CocTaBUTh 9
cxembl ACJIKY HacocHOM CTaHIIUN
18

HUTOTI'O:




IV. METOAUYECKHWE PEKOMEHJIALIUM
K BBIITOJHEHUIO IPAKTUYECKUX PABOT

INPAKTUYECKAS PABOTA Ne 1

N3yuyeHune npuHUMIIA JelicTBUS NPUOOPOB
JJIA U3MEPEHUS TeMIIepaTyphbl

Hean padoTsi:

— YIIIyOUTh M 3aKpENHUTh TEOPETUUECKUE 3HAHMUS, MOJTYUYEHHBIE HA YPOKE MpHU
U3Y4EHUU IPUOOPOB JIJIs1 UBMEPEHUS TEMITEpaTyphl;

— pPa3BUTh YMEHUSI CAMOCTOSITENIbHO U3y4aTh MPUHLUN  JEHCTBUS MPUOOPOB
JUTSL UBMEPEHUST TEMITEPATYPHI;

— 3aKpEenuTh YMEHHUE YATATh U IOHUMATh MPUHIIUIUAIBHBIE CXEMBI.

3HAHMS:

— KJaccupuUKaly NpuOOpoB ISl ©3MEPEHUS TEMIIEPATYPHI;

OTJIMYUN NEPBUYHBIX TpeoOpa3oBaTesieil TeMIeparypsl;

— MpUHIMNA JEHCTBUS TPUOOPOB JIJIsl U3MEPEHUS TEMIIEPATYPHI,

— yCTpoiicTBa MpuOOPOB ISl U3MEPEHUSI TEMIIEPATYPHI;

YMEHMS

— CaMOCTOSITEJIbHO M3y4aThb MPUHLMI JEUCTBUA U YCTPOMCTBO TEPMOMETpPA
COTIPOTHUBIICHUS C BTOPUYHBIM MPUOOPOM JIOTOMETPOM;

— YUTaTh NPUHUUIIHAIBHYIO CXEMY YPABHOBEIIEHHOTO MOCTa ¢ TEPMOMETPOM

CONIPOTHUBJIEHUS.
OBIIUE ITOJIOXKEHUA

Temnepamypa — (Qusnyeckas BeIMYMHA, XapaKTEpHU3YyIOIIash COCTOSHUE
TEPMOJIMHAMUYECKOTO PABHOBECHUSI CHUCTEMbl U SIBJIAIONIASCS OJHUM W3 OCHOBHBIX

[MapamMeTPOB B UHKEHEPHBIX CUCTEMAX.



Jns u3mepenus temnepatypsl B cucteMe enunul CHY npunsara temneparypHas
mkana ¢ eauuuieil temneparypsl KenbBun (K). HauanbHOW TOYKOM 3TOM IIKasbl
apisieTcst abcomtoTHeIN Hy b (0 K). I TexHonormdeckux  M3MEpPeHHil  4acTo
MPUMEHSAIOT TEMIIEPATYPHYIO WIKAy C €IUHULEW Temmeparypbl rpaayc lLlenbcus
(O.

CyliecTBylOT ~ KOHTakTHble M OCCKOHTAaKTHBIE  METOJbl  HU3MEpPEHHUS
TeMIiepaTypbl. B mepBoM ciydae HEOOXOIUMO OOECHEUUTh HANECKHBIA TETUIOBOM
KOHTaKT YyBCTBUTEIHHOTO »JJEeMEHTa Mpubopa ¢ oObekTOM u3MepeHus. Ecim
OTCYTCTBYET  BO3MOXHOCTb  TAaKOr0  KOHTAKTa, IPUMEHSIOT  pa3juyHbIe
OECKOHTAKTHBIE METObI U3MEPEHHUS.

CpenctBo 1yl KOHTAaKTHOTO  HM3MEPEHUS  TEMIIEPATypbl  HA3bIBAETCA
mepmomempom.

B npoMblieHHOCTH HauOoJIblliee MPUMEHEHUE TOIYYUIIU: TEPMOMETPHI
paclIMpeHus, MaHOMETPUYECKUE TEPMOMETPBI, TEPMOMETPHl COINPOTUBIIEHUS,
TepMonapbl (TEPMOIICKTPUUECKHUE MUPOMETPHI) U MUPOMETPHI U3NyueHus. Bece onu,
3a MUCKJIIFOYEHHEM MHUPOMETPOB HM3IYUYEHUS, B MPOLECCE IKCIUTyaTallul HAXOIATCS B
KOHTAKTE C U3MEPSEMOMN CPEeaOM.

Tepmomempul pacwiupenus

[IpuHIMIT W3MEpEeHUsT TEPMOMETPOB PACIIMPEHUS OCHOBAaH Ha TEILUIOBOM
pacupeHun (M3MEHEHUH 00beMa) JKUIKOCTEH.

JKMaKOCTHBIE CTEKJISIHHBIE TEXHUYECKHE TEPMOMETPBI MMEIOT 3arnOJIHEHHBIN
KHUIKOCThIO (OOBIUHO PTYTHIO) pe3epByap, TOHKOCTCHHYIO KaMWLIAPHYIO TPYOKY,
MJIACTUHY C HAHECECHHOW Ha Hel MIKalol, HapY>KHYIO CTEKIITHHYIO 000JIOUKY.

PTyTHBIE CTEKJISHHBIE TEPMOMETPHI PACHIMPEHUSI OTIWYAIOTCS BBICOKOU
TOYHOCTBIO U3MEPEHHS, CTAOMIHBHOCTHIO TPATYyUPOBOYHON XapPAKTEPUCTHKU M MaJIOH
CTOMMOCTBI0. OJIHAKO UX XPYNKOCTh, OKA3bIBAET HEBO3MOXKHOCTh MCIOJIb30BAHUS B
ACY " 3HauuTeNbHbIE JUHAMHYECKHE, a MHOTJA U METOJUYECKHE MOTPELIHOCTH
OTPaHUYHMBAIOT 00JIACTH TPUMEHECHUS.

Manomempuueckue mepmomempul
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[IpyHuMn  u3MepeHusT MaHOMETPUYECKMX TEPMOMETPOB OCHOBAaH Ha

HN3MCHCHUUN AABJICHUA I'a3ad, JKUAKOCTHU WMJIM HACBIIICHHOIO IIdapa B 3aMKHYTOM 00BEME

e

B 3aBUCUMOCTH OT TeMIepaTypsl (puc. 1).

_— —

2

Pucynok 1 - ManoMeTrpuueckuii TepMomMeTp: 1 - TepMoOaiioH;
2 - Kamuip; 3 - MaHOMETP

MaHoMeTprueckue TEepMOMETPbI MOTYT paboTaTh B YCIOBUSAX BHOpanuu, a
TaKK€ BO B3PBIBO- M I0XKAapOOMAacHbIX NOMeEIIEeHUAX. lIpu MX ucnoap30BaHUU
BO3HHMKAIOT TOTPEIIHOCTH, TMPUCYIIHE MAHOMETPUYECKHMM TEPMOMETpaM H
BbI3bIBAEMbIE KOJICOAHUSIMM  OapOMETPUYECKOr0 JaBJICHUA WIH TEeMIepaTyphbl
OKpYXalollled cpedpl, a TakKe B3aUMHBIM PACIOJOKEHUEM TEPMOOAJIOHA U
M3MEPUTEIHLHOTO MPUOOopa.

Tepmomempol conpomueienus

[IpuHun fAeicTBUs TepMOMETpa cOnpoTuBiieHUd (puc. 4) OCHOBaH Ha
3aBHCHUMOCTH DJIEKTPUYECKOTO CONPOTUBJICHUS UYYyBCTBUTEIBHOIO 3JIEMEHTA OT
TeMIiepaTypbl. YHyBCTBUTEILHBIM 3JIEMEHTOM TEPMOMETPA CONMPOTUBIIECHUS SIBIISIETCS
TOHKas TUIATUHOBAas WJIM MeAHas TNpoBojoka 1, HaMoTaHHas Ha Kapkac,
3aKJIIOUYEHHBIM B 3aliuTHYIO0 apmaTtypy 2. KoHubl mpoBosoku B Kojmauke 4
MPUBAPEHBI K BBIBOJIAM, KOTOPBIE COEAUHSIOTCS ¢ KaOeseM JIJisl Iepeiaun MoKa3aHuu.
HTyuep 3 cayXUT JUIsl MOHTaka TEPMOMETPA.

[InatunoBbie TepmomeTpbl conpotuBieHus (TCII) wucnone3yrores st
u3mepenuit ot - 200 no +650 °C, meansie TepmoMeTpsl cornpotusienus (TCM) —

s m3Mmepennii ot — 50 mo +180 °C. Haumboimee OnaronpusiTHbIE IS HaIE€KHOM
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paboThl STHX TEPMOMETPOB BEPXHHE Mpeeisl u3mepenus cocrapisor: 600 °C s

TCIT u 100 °C g TCM.

N mnE =

Pucynox 2 - OOuwmii Buj TepMoMeTpa Pucynox 3 - TepmomMeTp cOnpoTHUBICHHS
COIPOTHUBIICHHUS 1 — mpoBosoka; 2 — kopmyc

(7 &4
s
s e

— .

! e
| =
AR
i\\\\\\\v;:.':';o.

Pucynok 4 - KoHcTpyKiust TepMOMeETpa COMPOTUBICHUS

TepMoMeTpbl  CONPOTHUBJICHUS, UYYBCTBUTEIBHBIE  DJIEMEHTBI  KOTOPBIX
M3TOTOBJICHBl U3 TOJYNPOBOJHUKOBBIX MaTEpPUATIOB, HA3BIBAIOTCS MEPMUCHOPAMU
Wi mepmopezucmopamu. VX TPUMEHSIOT I U3MEpeHus: temreparypsl oT —90 no
+180 °C.

[lepenaua uHbOpMAIIIK OT TEPMOMETPOB COMPOTUBIICHUS OCYIIECTBISETCS C
MIOMONIBI0 JIOTOMETPOB M MOCTOB, HU3MEPSIOIMIMX HW3MEHEHHE BJIEKTPUUECKOTO
CONPOTHUBJICHUSI TEPMOMETpa NPU HM3MEHEHUU TEMIIepaTypbl KOHTPOJIUPYEMOil
cpeabl. JloromMeTpbl ceroAHsi MOYTH HE MPUMEHSIOTCS B CBSI3M C LIMPOKUM
pacrpocTpaHEHHEeM aBTOMAaTUYECKHUX JJIEKTPOHHBIX MOCTOB, HUMEIOIUX OoJiee
BBICOKMH KJIACC TOYHOCTH.

Cpeocmea uzmepenusa memnepamyp no u3ay4eHuio

Jns  u3MepeHuss TeMmmeparyp MO TEIJIOBOMY  HW3JIYYEHHMIO Tel B
MIPOMBIIUIEHHOCTH MPUMEHSIOTCSI YETHIPE PA3HOBUIHOCTH TUPOMETPOB.

Kesasumonoxpomamuueckue nupomempsl TpEAHA3HAYEHBI JUISI HU3MEPEHUS

TEMIIEpaTypbl HArperoro Teja OECKOHTAKTHBIM METOAOM MYTEM BU3YalIbHOTO
10



ONpEIEIEHUS] YHEPTreTUUECKON SIPKOCTH M3MEPSIEMOr0 TeJa MpHU JJIMHAX BOJH, Kak
npaBuio, Oin3kux K 0,65 MKM.

domoarnekmpuueckue nupomempuvl JAUO0 UBMEPSIOT TEMIEpATypy IO
SAPKOCTHOMY METOJy, MO0 paboTaloT Kak MUPOMETPhl YACTUYHOTO H3NMydeHus. B
IEPBOM CJIy4ae HCIOJB3YETCSI 3aBUCUMOCTb TEMIEpPAaTypbl OT CIEKTPaIbHON
HHEPreTUUECKON SIPKOCTH, @ BO BTOPOM CIIy4ae - 3aBHCHUMOCTb OT TEMIEpPaTyphbl
HSHEPreTUYECKON IPKOCTU U3TYyYEHUS B OTPAaHUYEHHOM UHTEpPBAJIE JUIMH BOJIH.

Ilupomempwr  cnekmpanvHoco  omuowieHusi  OCYIIECTBISIIOT — U3MEpPEHUE
TEMIIEpaTypbl MyTEM M3MEPEHHUS COOTHOIICHHS SIPKOCTEW Ha JIBYX Y3KHMX y4acTKax
JUTMH BOJIH, KaK MPaBHJIO, B BUAUMOM 00JIACTH CIIEKTPA.

Bmopuunbsie npuoopvt usmepenus memnepamypol

B kauecTBe BTOPUYHBIX W3MEPHUTENBHBIX MOKA3bIBAIONINX W CAMOIMIIYIIHX
npuOOpPOB B KOMIUIEKTE C TEPMOIIPEOOPA30BATENAMU CONPOTUBICHUS PUMEHSIOTCS
JIOTOMETPHl U aBTOMATHYECKHE MOCTBI, @ B KOMIUIEKTE C TEPMOAJIEKTPUUECKHUMHU
npeoOpa3oBaTeasiMid U MHPOMETPAMHU TOJHOTO H3JIYYEHHUS MUJUIMBOJBTMETPHI H
aBTOMATUYECKUE MOTEHIIMOMETPHI. JIoroMeTpsl 1 MUJUIMBONBTMETPHI B CUJIYy CBOEH
MPOCTOTHl W HAAEKHOCTH IIMPOKO HCIOJB3YIOTCA KakK [OKa3bIBAIOIUE H
CUTHaJM3UpyIole mnpuOOpbl JJii MECTHOIO U JUCTAaHIIMOHHOTO KOHTPOJIS
TEMIEPATYPHI.

JloromeTpbl pabOTalOT TOJBKO B KOMIUIEKTE C JaTYMKaAMU TEMIIEpaTyphbl -
TEPMOMETPAMH CONPOTUBJIECHUS COOTBETCTBYIOILIUX IpagyupOBOK;
MUJUITMBOJIBTMETPBI - C TEPMOAJIEKTPUUECKUMHU MPeoOpa3zoBaTeIsIMU TEMIIEPaTyphl
(tepmonapamu).  MarHMTO’IEKTPUYECKUE  JIOTOMETPHl  MpEAHA3HAYEHBbl s
U3MEPEHHUS] U PErucTpaly TEeMIEpaTypbl, U3MEPSEeMO TepMONpeoOpazoBaTEIIMU
CONPOTHUBJICHUS, a TakK K€ JJIi M3MEPEHMs] JAPYTUX MapamMeTpoB C MOMOUIBIO
npeodpazoBarTeiield COMPOTUBIICHHUS.

[IpuHuunuanbHass cXeMa YpaBHOBELIEHHOTO MOCTa €  BKJIIOYEHHBIM
TEPMOMETPOM compoTuBiicHus R; uzoopaxena na pucynke 5 (R, u Rz — pe3uctopsl ¢

IIOCTOAHHBIMHU HU3BCCTHBIMH COIIPOTHBJICHHUAMU, R2 — peoxopa, KOTOpLIﬁ ABIIACTCA
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pPETyIUpPYyEeMbIM TIe9oM MOcTa). CONMpOTUBIIEHNE IBYX COSAUHUTENBHBIX JTHHUHN 2 Ry
npubaBisieTcss K conpotuBieHuio tepmomerpa R;. K oxHoit u3 amaronaneii Mmocrta
(BD) monkimrodeH BHEUIHMHA HWCTOYHUK TIOCTOSHHOTO TOKA, K HM3MEPHUTEIbHOU
anaroHanmu AC — YyBCTBUTEIbHBIM M3MEpUTENBbHBIN MpuOop (Hynb-ipubop HII).
Jlis paBHOBecHsI MOCTa HEOOXOAMMO, YTOOBI TPOM3BEACHHUS MAPATUICIBHBIX ILIeY
Mocrta Obu paBHbL T. €. R| (R, + 2 Rn) = R, R; orctoma Ry = (Rs / Ry) R, - 2 R,
W3meHsiss 3HaueHue compoTuBieHUs R, myreM nepemelieHdsl IBHKKA pPEoxopia,
BCEr/la MOKHO JJOOUTHCSI TAKOTO COCTOSTHUSI CXEMBbI, IIPU KOTOPOM IIPH ONPECICHHOM
COOTHOIIIEHUH MEXAY CONPOTHBJICHUSAMH IUIEY MOCTa noTeHuuaisl Touek 4 u C, a
cJe0BaTeIbHO, U TOK B HyJb-ipudope HII, paBubl Hymto. Takoe cocTosiHre 00BIYHO
Ha3bIBAIOT COCTOSIHUEM PAaBHOBECHS CXEMBI.

[Ipy m3MeHeHuMM cOMpOTHBIECHUS TepMomeTpa R, Hapymaercs paBHOBecue
MocTa. lIocKoJIBKy MOCTOBas cXeMa IpPUXOJUT B PAaBHOBECHE IIPU PABEHCTBE
MIPOU3BEACHUN CONMPOTUBIICHUI MPOTUBOIOJIOXKHBIX IUIEY, TO, MEpEeMeNIas IBHXOK
peoxopna Rj;, MOXHO HaWTU TMOJIOKEHUE PABHOBECHUA CXEMBI II0 OTCYTCTBHUIO
OTKJIOHEHUS CTpPENKU HyJIb-ipubopa. Takum o00pa3oMm, MO TMOJOKEHUIO JABUKKA
peoxop/ia MOKHO OINPEAEIUTh 3HAUEHUE U3MEPSAEMOIr0 CONPOTUBIIEHUSI TEPMOMETPA,

a, CIIeJI0BATEIIbHO, U €r0 TEMIIEPATYPY.

Pucynok 5 - IlpuHiunuanbHasi cxema ypaBHOBELIEHHOTO MOCTa
C TEPMOMETPOM CONIPOTUBIICHUS
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ITopsaoK BbINOJTHEHUS] padOThI

1. I3y4uTh KOHCTPYKIIHMIO TEPMOMETPA COMPOTUBIICHHUS.

2. I3yunTh  OPUHLUINHUATBHYIO CXEMy  YpPaBHOBEIIEHHOTO MOCTa C
TEPMOMETPOM COIIPOTHUBIICHUSI.

3. OnucaTh IPUHLUII JEHCTBUS U YCTPOMCTBO TEPMOMETpA COMPOTUBIICHUS C
BTOPUYHBIM IPUOOPOM JIOTOMETPOM.

4. OdbopMUTH OTYET.

I'pagpuueckan yacmo omuema: BBIUEPTUTD NPUHLUNIHAATBHYIO

QJICKTPHUICCKYIO CXCMY YPABHOBCIICHHOI'O MOCTAa C TCPMOMCTPOM COIIPOTHUBJICHHUA.
KOHTpOJILHI)Ie BOIIPOCHI

1. Kakne #3 JaTYMKOB TEMIEPATyphl MOXKHO TPUMEHATH I H3MEpPEHUS
OTpHULIATETHHBIX TeMIlepaTyp?

2. Kak BiusieT Ha MOTPEIIHOCTh W3MEPEHUSI PACCTOSTHUE MEXKIY JATYUKOM U
HU3MEPUTEILHBIM MPUOOPOM Yy TEPMOMETPA COMTPOTUBIICHUS?

3. Uto obecrieunBaeT B3aMMO3aMEHIEMOCTh TEPMOMETPOB COMTPOTUBIICHUS ?

4. MOXXHO  JIM, WCHONB3YyS  TEPMOMETP  CONpPOTHBICHHS,  COCTaBHUTH
W3MEPUTENbHYIO 1IeTh Ui JUCTAaHIIMOHHOW Tepenadn pe3yJIbTaTOB H3MEPEHHUS
TEMIIEPATypbI?

5. UeM oTnMyaeTcsi IMPOMETP U3ITyYEHHUS OT OCTAIBHBIX JaTYMKOB TEMIIEPATYPbI?

13



ITPAKTUYECKAS PABOTA Ne2

Onpenesnenue 1aBjieHus B Tpy0Oonposoae

eab padorThI:

— yriiyOUTh TEOPETUYECKUE 3HAHUA O MpUOOpax isi U3MEPECHHS JaBIICHUS
KUJKOCTH;

— HAy4UThCS ONPENENSATh JaBleHHE B TPYOOINPOBOJE C TMOMOIIBI0 MaHOMETPOB
PA3IMYHOrO Kjacca TOYHOCTH;

— U3YYUTh KOHCTPYKIIMIO MAHOMETPOB;

— JKCIIEPUMEHTAIbHO MPOBEPUTh U  MOATBEPAUTH  KJIACC  TOYHOCTH
MaHOMETPOB;

— OpuoOpeCTH HABBIKM B CHSATUU TOKAa3aHUM C MaHOMETPOB PA3IUYHOTO
KJIacCa TOYHOCTH.

3HAHMS:

— KOHCTPYKIIMH MaHOMETPOB,;

— METOAMKHU OIpeJeIeHUs JIaBJICHUS] B TPyOOIPOBO/IE;

YMeHMHS:

— TPOBEPSTH U MOATBEPKAAThH KJIACC TOYHOCTH MAHOMETPOB;

— OIpEeAeNATh JaBJIEHUE B TPyOOINpPOBOJE MAaHOMETPAMH Pa3JIMYHOTO Kiacca

TOYHOCTH.

OBILIME ITOJIOKEHUA

/laenenue — OJlHA W3 KIHOYEBBIX TEIJIOTEXHUYECKHUX BEIUYMH, BAaXKHEHIIMIA
napamMeTp MHOTHUX TEXHOJIOTMUECKHUX MpoueccoB. M3mepeHue naBieHus HEOOX0IUMO
JUISL YOPABJICHUS] TEXHOJOTUYECKHMH IpolieccaMu U olecrieueHus: 0e30MacHOCTU
npousBojicTBa. Enununein uamepenust naenenusi B cucreme CU sBisercs I[lackanb
(ITa). TTackanb — 510 naenue cunbl B 1 H Ha mromans B 1 M° (H/MP).

[Ipy npUMeHEHUM 3TOW E€OUHULBI MOTYT HCIOJb30BATHCS MPUCTABKU IS
oOpa3oBaHMsl KPAaTHBIX W JOJbHBIX €IWHUI] — B MEPBYID OYEpelb C ILEIbI0
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COKpAIIEHHs Yucia 3Hadaumx mudp B 3aMUCHIBAEMOM 3HadeHHH (Hampumep: 5,28
MIla Bmecto 5 280 000 ITa).

VI3MepeHie JaBIeHHs OTCYECTBEHHBIMU IPHOOPAMH [POM3BOINTCS B KIc/cM?
(KusorpaMm-cuia Ha CAaHTHUMETP KBaJpaTHBIN) U Kre/M° (KusorpamMm-cuia Ha METp
kBajapaTHblil). [lpu wucnonb3oBaHUU I U3MEPEHHUS JABJICHUS JKUJKOCTHBIX
npuOOpPOB C BUIUMBIM MEHHUCKOM TNPHUMEHSIOT B KauyeCcTBE €JAMHUIIbI JIaBJICHUSA
MHJUIEMETP BOASIHOIO WIK PTYTHOIO cTos0a. Kpome nepeyncineHHbix eIUHUL U3-
MEpEHUs] MPUMEHSIOT (PU3NYECKyl0 aTMocdepy, paBHYI0O HOPMAJIbHOMY JaBJICHUIO
atmMoceproro Bosayxa 760 mm. pr. cr. mpu 0 °C ¥ HOPMaabHOM YCKOPEHHH
cBoGoaHOTO magerns (760 M. pr. cr. = 101,325 xIa = 1,0332 kre/em?).

[Ipu wu3MepeHUM JaBIEHUS pa3IU4alOT aOCOJIIOTHOE, M30BITOUHOE W
BaKyyMMeTpuyeckoe JnaBiieHue. Ilog TepMUHOM «a0COJIIOTHOE JIaBJICHHE»
[IOIPa3yMEBAlOT MOJHOE JABJIEHUE, IOJ KOTOPBIM HAXOIUTCS >KUAKOCTh WJIM Ta3.

OHO paBHO CyMMe JaBlieHU# — u30bITOuHOTO (P,) 1 arMocdepHoro (P,):
pP=P+P, uyim P,=P-P,,

T. €. N30bITOYHOE [aBJIeHHE PaBHO PA3HOCTH MEXKIY aOCOJIOTHBIM JIaBJICHUEM,
00JIbIIUM aTMOC(HEPHOTO, U AaTMOC(EPHBIM JTaBICHUEM.

[Tox TepMHUHOM «BaKyyMMeTpHUYECKOe JaBJIeHue» (pa3pekeHne Wi BaKyyM)
MMOHUMAETCS PA3HOCTh MEXIY aTMOC(HEPHBIM JaBICHUEM U aOCOIIOTHBIM JaBICHUEM,
MEHBIIIUM aTMOC(EpHOTO:

Pg =Pa—-P.

VYcrpolicTBa sl M3MEpPEHMsI NABICHHUS M pa3HOCTU (Iepenaaa) AaBIICHUN
MOJIy4uJIM  00lllee Ha3BaHME MaHOMeTpbl. UX KiaccupuuupyroT CilaeayomuM
obpazom:

0apoMeTpbl — ISl U3MEPEHUSI aTMOC(EPHOTO aBjieHUs (0TCI0/1a aTMochepHOe
JIaBJICHUE WHOT]a HA3bIBAIOT 0APOMETPUUECKUM);

v MaHOMeTpPbI A0COIIOTHOIO JABJIEHHS] — JUI1 HM3MEpPEHHs. abCOOTHOTO
JaBJICHUS;
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v MaHOMETPbI HM30bITOYHOIO [ABJEHHSI — JUISI W3MEPEHHs W30bITOYHOIO
JaBJICHUS (COKPAIIEHHO B MPAKTUKE UX OOBIYHO HA3bIBAIOT MAHOMETPAMHU );

v BAKYyMMETPBI — JUIi H3MEPCHHS BaKyyMMETPHUECKOTO JaBICHHS, T.C.
JaBJICHUS HUKE aTMOC(EPHOTO (B MPAKTUKE MPUMEHSIETCS TEPMHUH «PA3PEKEHUECH);

v HamopoMepnl W TArOMepbl — Ui u3Mepenusi mamoro (mo 40 xlla)
M30BITOYHOTO JABJICHUS U BaKyyMMETPUYECKOIO JaBJEHMs (pa3peKeHHs) ra30BbIX
Cpex;

v MOHOBaKYYMMETPBI — JJIsl H3MEPEHHUSI U30BITOYHOTO M BaKyyMMETPUIECKOTO
JABJICHUI OJJHOBPEMEHHO;

v TAroHanopomMepnl  — Uil u3Mepenuss Manbix (10 40 klla) maBneHwit u
pa3pexEeHUN Ta30BbIX CPEJl OTHOBPEMEHHO;

v nudpepeHIHATBHbIE MAHOMETPbI (TM(MaHOMETPBI) — I HM3MCPEHUS
pasHocCTH (nepernaja) JaBiIeHUH;

v MHKPOMAHOMETPBI — ISl M3MEPEHUSI OYCHb MAJBIX JTaBJCHHN (HHXKE U
BbIIIIE 0APOMETPUUECKOT0) U HE3HAYUTEIBHON Pa3HOCTU AaBICHUM.

UyBCTBUTENBHBIE 3JIEMEHTHI BCEX MAaHOMETPOB BOCIIPUHUMAIOT JIBa JABJICHHUS
— p1 U p, W BbIpadaThIBAIOT CHUTHAJ, MPONOPIUOHANBHBIA HMX pa3HOCTH. Y
MaHOMETPOB H30BITOYHOIO J1aBJIEHUS, BAKYyMMETPOB, TATOMEPOB U HAIOPOMEPOB
JaBJICHUE p, OOBIYHO paBHO aTtMmochepHoMy. JludmaHOMETpPHI Takke MOTYT
MCIIOJIB30BAThCS JUIsl M3MEPEHMS] KaK HM30BITOYHOTO, TaK M BaKyyMMETPHUYECKOTrO
NABJIEHUSA, €CIM OJMH M3 JIBYX LITYLEpPOB JUIsl MOJBOJA JABJIEHUS COECIUHUTH C
aTMochepoi.

[lo npuHLMIYy AEHCTBUS MaHOMETPBI JENSIT HAa JBE OCHOBHBIE TPYIIIIbI:
HcuOKocmmuwle  0epopmayuonnsie (C ynpyruMu 4yBCTBUTEIbHBIMU 3JIEMEHTAMMU ).

Knacc mounocmu — 310 000011I€HHAs XapaKTEpUCTUKA CPEACTBA U3MEPEHHS,
omnpenesnsieMas  IpeneaamMu  JOMYCKAaeMbIX  OCHOBHOM M JONOJHUTEIBHOU
MIOTPEUTHOCTEN, & TAK)KE JPYTMMU CBOMCTBAMHU CPEACTBA U3MEPEHUS, BIUSAIOIIMMH Ha
TOYHOCTb, 3HAUECHUSI KOTOPBIX YCTAHABIMBAIOTCA B CTAHIAPTaX HA OTIECIbHBIC BHUJIbI

cpcacTBa U3MCPCHUA.
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CpenctBa U3MEpEHU BBIMTYCKAIOTCS Ha cieayromue kinaccel TouHoctu: 0,01;
0,015; 0,02; 0,025; 0,04; 0,05; 0,1; 0,15; 0,2; 0,25; 0,4; 0,5; 0,6; 1,0; 1,5; 2,0; 2,5;
4,0; 5,0; 6,0. Knacc TOUHOCTH CpEICTB U3MEPECHUN XapaKTEpU3yeT UX CBOMCTBA B
OTHOIIICHUU TOYHOCTH, HO HE SABJISIETCS HEMOCPEICTBEHHBIM IMOKA3aTeIEeM TOYHOCTH
MU3MEPEHU, BBIMIOJHIEMBIX C TMOMOIIBIO 3THX CPEACTB (MOl TOYHOCTHIO CPEJICTB
U3MEpPEHUN TMOHUMAETCS KAayeCTBO HW3MEPEHUM, OTpakaromiee OIU30CTh HYJI0 X
norpemHocrtei). Ha mudepOnarel, mKkanbl, IUTKA, KOPIyca CPEACTB H3MEpPEHHIt
BCErJla HAHOCAT YCJIOBHbIE OOO3HAYEHHUs KJlacCa TOYHOCTH, BKIIIOYAIOIIME YHUCIA U
MPOMUCHBIE OYKBBI JATUHCKOTO ajidaBUTa.

s cpeocme  usmepenull, y KOMOPbIX HOPMUDPYIOMCS — AOCONIOMHbIE
noepewHocmu, Kiiacc TOYHOCTH O003HAYaeTCsl MPOMUCHBIMU OYKBAaMM JIATUHCKOTO
andaBuTa UM pUMCKUMU UPpamu. B onpenesieHHbIX cliydasx J00aBIsSeTCS UHIEKC
B Buje apaOckod 1udpsl. Takoe o0o3HaueHHE Kjacca TOYHOCTH HE CBSI3aHO C
MIPEIEIIOM JIOITYCKAEMOM MOTPEIIHOCTH, T. €. HOCUT YCIIOBHBIN XapakTep.

s cpeocme usmepenuti, y KOMOPLIX HOPMUPYEMCs NPUBEOeHHAs UTU
OMHOCUMENIbHASL NOSPEUIHOCMb, KJIACC TOYHOCTH OOO3HAYAeTCs YUCIaMH |
CYILIECTBYET CBSI3b MEXKIY €ro 00O3HAUYCHHWEM W 3HAYEHUEM IIpejelia JOIMyCKaeMou

MOTPEIIHOCTH.

Tabnmuna 1 - [Ipumepsl 0003HaYEHUS Kilacca TOYHOCTH CPEJICTB U3MEPEHUN

[Ipenen
JOITyCKaeMOU O06o03HaueHne Kitacca

OCHOBOH TOYHOCTH
MOTpeNrHocT, %

[Ipenen nomyckaemom
@dopma BBIPAKEHHUS |OCHOBHOM IOTPEIIHOCTH
MIOTPEIHOCTH (popma npexncraBneHust)

B JIOKyMEH- | Ha CpejICcTBax
Talun W3MEpPEHHI

ITo dopmymne
vir =x(A/XN)100, eciiu
HOpPMUpYOIIEe +1,0 Knacc 10
3HA4YEHUE Olpee- ToyHocTH 1,0 '
JIIETCS B IUHUTIAX

Tlpusenennas M3MEPSEMON BEJTMUMHBI
To xe, ecmn HOpMU-
pylollee 3HaYeHHE Knace
oTIpeIeNeTcs THHO +0,25 TOYHOCTH 0,25V
IIKAJIbI WJTH €€ YaCThIO 025
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[Tponomxenne TadauIs! 1

ITo popmyne
0, = £(A;/X)100 = 402 Kiacc 0,2
+c ’ touHocTH 0,2| (B KpyXKKe)

OtHOCUTENbHAA

ITo popmyne
O = H(Ay /X)100 ={c + 00=x{0,02+ Knacc

d [(X«/X)]} +0,01[(Xk/X)- TOYHOCTH
-11} 0,02/0,01

0,02/0,01

ITo popmyne mnn Ag=+
a w Ag = £(a+ +bX),
rae Ag - mpenen no-
myckaeMoii abco-
JIFOTHOM OCHOB-HOM
AGcomoTHas IOrPeLHOCTH; X - Knacc M
3HAYCHHUEC U3MCPACMOU - TOYHOCTU M
BEJIMYUHEL,

a, b - moyoxkuTENLHBIE

qycia, HE 3aBUCSIIUE OT
X

Ilpu ewipasicenuu npedena OCHOBHOU Oonyckaemou noepewHocmu B Gopme
MPUBEICHHON MOTPEIIHOCTH KJIAcC TOYHOCTH O00O03HAYaeTcs YHCIaMH, KOTOPBIC
PaBHBI ATOMY TIpeiey, BRIpaKEHHOMY B mpolieHTax. [Ipu sTom 0603HaueHne Kiacca
TOYHOCTM 3aBHCHT OT cmocob0a BbIOOpa HOpMHUpYOIIero 3HaueHus. Eciu
HOPMHPYIOIIEe 3HAYCHUE BBIPAXKACTCS B CIMHUIIAX U3MEPSIEMON BEIIMUMHBI, TO KJIacC
TOYHOCTH O003HAYAETCS YHCJIOM, COBMAJAIONIMM C MPHUBEIACHHOW MOTPENTHOCTHIO.
Hanpumep, eciiu v;; = 1,5%, T0o Kinacc To4HOCTH oOo3HadaeTcst 1,5 (0e3 Kpyxkka).
Ecnu HOopmupytoiiee 3Ha4€HHE MPUHSATO PABHBIM JUIMHE IIKAJIBI UM €€ YacTh, TO
o0o3HaueHue kiaacca TouHoctu (npu vy = 1,5%) Oyaet umets Buf 1,5 (B kpyxkke). B
MEPBOM CIIydae 4YHCI0, 00O3HAYaIoIIee KIacCc TOYHOCTH M Tpened JOMyCTHMON
OCHOBHOW TOTPEIIHOCTH, BBIPAKEHHOW B MPOIEHTaX, COBMAMAIOT. IJTO YHUCIO
3aKJII0UaeTCsl B KpPYyKOK. Bo BTOpoM ciydae B 0003HAYCHHE TOYHOCTH BXOJAT JIBa
qHCia, KOTOphIE pasfeistorcs kocoil yeproi. Hampumep, 0,02 / 0,01, 6e3 kpyxkka.

[Tpumepst 0603HaUECHMSI KIacca TOYHOCTH MPECTaBIeHBI B Ta0uIe 1.
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Onucanue yCTaHOBKH

JlabopaTopHsIii cTeH ] (puc. 6) BKIIIOYACT MATh MPUOOPOB Pa3IMYHOTO Kiacca
TOYHOCTH  JUIsI  ONpENENICHUs  JaBJICHUS W pa3pshKeHHs  (MaHOMETPHI,
MaHOBaKyyMeTpbl 4, BakyymeTp 3), HAaCOCHBIA arperat 2, Ha BCAChIBAIOIICH H
HaIoOpHOM JIMHUU KOTOPOTO YCTAHOBJIEHBI HA3BAaHHBIE TPUOOPHI.

HacocHblii arperar 3anuThiBaeTcs BOJ0M U3 pe3epByapa Bojbl 1. C moMolbio
KPaHOB 5 MOHO HMCKYCCTBEHHO PETYJIMPOBATh JABJICHUE B HAIOPHOM JMHUU, B

npeaciax pasBuBacMOro HaCOCHbLIM arperarom 2 Hariopa.

Pucynok 6 - Jlabopatopnsiii ctena: 1 - PezepByap Bojpl; 2 - Hacoc;
3 — BakyyMMeTp; 4 — MAHOMETD; 5 - peryJIMpOBOYHbIE KPaHbI

IHopsiiok BbINOJIHEHUs pA0OTHI

1. PezepByap 1 3an0JHUTH BOAOW U3 BOJIOIPOBOJA.

2. BximtounTh HaCOCHBIM arperar B paboTy.

3. C moMoIipi0 KpaHOB 5 YCTaHOBHUTH OmpezesieHHoe ((PUKCHpyeMoe BCeMHU
npudopamu) JaBlieHUE.

4. CHATH MOKa3aHMsI CO BCEX YCTAHOBJICHHBIX HA CTEHI€ TPUOOPOB.

5. OLleHUTh TIOKA3aHMs BCEX MPUOOPOB MO KIACCY MX TOYHOCTH, YKa3aHHOMY
Ha ipubdopax.

6. Kpanamu 5 co3mate paznuuHoe (OT MHUHUMAJIBHOTO JI0 MaKCHMAJIbHO

BO3MOKHOTO0) (PUKCHpYyeMOoe MpruOOpaMHu JIaBJICHUE B HAIOPHOM JIMHUMU.
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7. OueHuth, MPUOOPOM KaKOTrO Kilacca TOYHOCTH (PUKCHUPYETCS pa3BHBAEMOE
HacoOCOM 2 aBJIEHUE B HAIIOPHOMW JIMHUH.

8. ObopMUTBH OTYET.
KoHTpoJbHBbIE BOIPOCHI

1. Yemy paBHa BelMuuHa a0COJIFOTHOTO BaKyyMa B MAcKaJsAxX?

2. MoxHO 1 1upMaHOMETPOM U3MEPSTh aBiaeHue? Paszpexenue?

3.3 kakux U3MEpHUTENbHBIX TMpeoOpa3oBaTeNell MOXHO COCTaBUTh
U3MEPUTEIIBHYIO LENb Ul IIepelayd pe3yabTaTOB M3MEPEHMs NABJICHHMS Ha IIUT
omepaTtopa IpWM  HOPMAJbHBIX  YCJIOBUAX  Npous3BoAcTBa? B ycnoBusax
B3PBIBOOIIACHOTO IIPOU3BOJCTBA?

4. Yo Takoe Kjacc TOYHOCTH HN3MCPHUTCIBHOI'O Hpeo6pa303aTeJ151?
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INPAKTUYECKASA PABOTA Ne 3

N3yuenne padboTbl Boaomepa

Hean padoTsi:

— YIIIyOUTh TEOpPETHYECKHE 3HaHMUsS O MNpudopax s U3MEpPEHUs pacxoja
KUIKOCTH;

— U3Y4YUTh KOHCTPYKIIUIO BOJIOIIPOBOJHOTO KPbUIHLYATOTO CUETUHKA;

— 9KCIEPUMEHTAILHO MTPOBEPUTH U MOATBEPAUTH MPUHIIMIT ACUCTBUS BOJOMEPA;

— MPUOOPECTH HABBIKU B CHSTHH MOKAa3aHUN C KPBUIYATOTO CUETUHKA.

3HAHME:

— TpUOOPOB ISl UBMEPEHUS PACX0/la KUJKOCTH,

— KOHCTPYKILHMH BOAOIPOBOJHOTO KPbLJIBYATOTO CUETUUKA,

— NPUHIUIIA JEUCTBUS CUCTUUKA,

yMeHHe:

— CHHMMATh [I0Ka3aHMs C BOJOIPOBOIHBIX CUCTUUKOB.
OBIIUE ITOJIOXKEHUA

Pacxon BemiecTBa onpenensiercsi €ro KOJWYECTBOM, MPOXOASIIMM B €IUHUILY
BpPEMCHH Yepe3 JaHHOE CeYeHHe KaHaja. Pasnmnuaror maccoBwlii  pacxonm Q, w
00BEMHBIH pacxo;1, 0003HavaeMbiil uepe3 Q, (mmm Q).

Maccoewtii pacxod onpenensioT KaKk MacCy BEIIECTBAa, MPOXOJAIIETO Yepes
MONEPEYHOE CEUEHUE MOTOKa B enuHully BpemeHu. B cucreme CU enununen
MacCOBOTO pacxojia SIBJISIETCS KWJIOTpaMM B CeKyHIy (KI/C), paBHBI MacCOBOMY
pacxoay, pU KOTOPOM 4Yepe3 OMPEAECICHHOE CEYECHHE 3a BpeMmsi 1C paBHOMEPHO
MepeMeEIAeTCs BEIIeCTBO Maccoil 1 Kr.

O6vemublii pacxod ONpelelsIoT Kak 00bEMHOE KOIHYECTBO BELIECTBA B M,
MPOXOAIIEE Yepe3 CEYEHHE NMOTOKA B euHUIYy BpeMeHu. B cucreme CU enununeit

9 3 o
00BEMHOTO pacxofa SBISIETCS KyOWMYeCKHd MeTp B CeKyHay (M°/C), paBHBIM

21



00BEMHOMY pacxony, IpHU KOTOPOM 4Yepe3 OINpeAesieHHOE CeueHHe 3a BpeMs lc
PaBHOMEPHO MEPEMEIAETCS BeECTBO 00beMoM 1 M.

YCTpoicTBO JIsi U3MEPEHUS] KOJMYECTBA BEIIECTBA, IMPOTEKAIOUIETO YEPE3
cedeHre TpyOomnpoBoia 32 HEKOTOPHIM MTPOMEXYTOK BPEMEHHU (CMEHY, CYTKH U T.1.),
Ha3bIBAIOT CcYemuukom Koauvecmea. Ilpy 5STOM  KONMYECTBO  BEIIECTBA
OTPENEIIAETCS KaK pa3HOCTh IBYX MOKa3aHUW CYETYMKA — B HAa4yaje U B KOHIIE 3TOTO
npomMexyTka. [lokazaHus cueTurka BhIPAXKAIOTCS B €IUHUIIAX 00beMa, a UHOTJA — B
€IUHULIAX MACCBHI.

YCTpoWCTBO Jyisi M3MEPEHHs] pacxojia, T. €. KOJWYEeCTBAa BEIIECTBA,
MIPOTEKAIOLIEr0 Yepe3 JaHHOE CeYeHUE TPyOOINpoBOJa B €AMHUILY BPEMEHH — Yac
(4), Ha3BIBAIOT pacxodomepom, a JJisi U3MEPEHUs pacxojia U KOJIMYECTBA BEIECTBA
OJTHOBPEMEHHO — pacxo0omepom co cuemyukom. CUeTUUKU (MHTETPUPYIOIINE
YCTPONCTBA) MOTYT OBITh BCTPOEHBI MPAKTUYECKH BO BCE MPUOOPHI, U3MEPSIONINE
pacxon.

s m3MepeHus pacxoia M KOJIMYECTBA JKUAKOCTEHM M BO3/lyXa NMPUMEHSIOT
pacxoaoMephl, KOTOPbIE MOXHO Pa3leiauTh Ha CIEAYIOLIAE TPYIIIbL: IIEPEMEHHOTO
Iepenajga AaBjICHUs] B CYXKAIOLIEM YCTPOMCTBE; IMOCTOSHHOIO Iepenana AaBJICHHS
(oOTekanust); SEKTPOMArHUTHBIE U TIEPEMEHHOTO YpOoBHS. [Ipu HaMOpHOM JIBH>KEHHUH
M3MEPSIEMON Cpelibl, KOT/Aa IMOTOK CO BCEX CTOPOH OIPAHUYEH JKECTKUMU CTEHKaMH,
MIPUMEHSIIOT MEPBbBIC JIBE TPYMIIBI PACXOJOMEPOB.

PabGora pacxooomepoe nepemennozo nepenada oOasneHus OCHOBaHA Ha
3aBUCUMOCTH Tepenaaa AaBiCHHs, CO3[aBa€MOIr0 YCTaHOBIEHHBIM B TPyOOIPOBOJE
HETIOABMKHBIM CY>KAIOIIUM YCTPOKMCTBOM, OT PacXoja BEIIECTBA.

Jns u3mepenus konudectBa BeniectBa B CBB nmpuMeHSIIOT TaXxOMeTpUYecKue
cuemyuKku Koauyecmea, COCTOSIINE W3 TaXOMETPUUECKOro MpeodpazoBaress
pacxoia U CYETHOTO CYMMUPYIOLIETO MEXaHU3MA.

Taxomempuueckum npeoodpazoeamenem pacxo0a HA3BIBAIOT IEPBUYHBIN
npeobpa3oBareiib, B KOTOPOM CKOPOCTh JBIKEHHS UYYBCTBUTEIBHOI'O JJIEMEHTA,

B33HMOﬂeﬁCTBYIOHIeFO C IIOTOKOM B€HICCTBA, IMPOIIOPHHOHAJIIBHA O6’I)CMHOMy
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pacxony. Ilo npuHUOHMDy AEHUCTBHS TaxXOMETPUUECKHE CUETUYMKHA PA3ACISIOT Ha
CcKOpoCcmHble U 00beMHble.

B o6vemnbix cueTurnKax BEIIECTBO U3MEPSETCA OTIAEIbHBIMH PaBHBIMU IO
00beMy J103aMHU.

B ckopocmubix cuemuuxax (tuna YBK, BK, MC) B kadectBe pabouero
AJIeMEHTa NPUMEHSIIOT BEPTYIIKH (KPbUIbYATKH, TYPOMHKM WM JApPYTUE Teja) ¢
BEPTUKAIBLHOM (pUC. 7) WM TOPU3OHTAIBHON OChIO BpaileHusa. [lom neiicTBueM
MOTOKa BEIIECTBA BEpPTylIKa 4 HAa OMNOPHOM IIUIIE COBEPIIAECT HENPEPHIBHOE
BpAIllaTEJIbHOE JBM)KEHUE C YIVIOBOM CKOPOCTBIO, IMPONOPLMOHAIBHOW CKOPOCTH
MOTOKAa, a, CJIEeN0BaTEIbHO, U pacxoay. Uuciio o00pOTOB BpallaroOMIErocs: 3JeMeHTa
CYMMHPYETCSl CUCTHBIM MEXAHU3MOM 7/, C KOTOPBIM BEPTyLIKA COEIHUHSETCS C IO-
MOIIBI0 MEPEIaTOYHOr0 MexaHusma (penykropa) 5. PenykTop u c4eTHbI MEeXaHU3M
COCIMHEHBl MEXJy CO00M OChI0 C CaJIbHUKOBBIM YIUIOTHEHHEM 6. CueTHBIi
MEXaHU3M OTJIEJIEH OT MPOTOYHOM YacTW MpuOOpa TePMETHYHOM MEPEeropojKoi, B
KOTOPOW YCTaHOBJICH CAJIbHUK mepeaaTouHoi ocu 8. Ha BXoqHOM maTpyOKe cueTdnka
YCTaHaBJIMBAIOTCS METAJUIMUECKas ceTka 1, mpemoxpanstorias mpudop OT MonajgaHus B

HETO TIOCTOPOHHMX TeJl, U CTPYEBBIIPSIMHUTENb 2.

A

Pucynoxk 7 - Cxema ycTpoiicTBa CKOPOCTHOT'O CHETUMKA KOJIMYECTBA )KUIKOCTH
C BEPTUKAJILHOM OCBIO BPAIICHHS BEPTYILKH
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CueTynky TIpeAHA3HAYCHBI 11 U3MEPEHUS 00bheMa XOJOJHOM M TOpsSYeH
MUTHEBOM BOJBI, MPOTEKAIOINICH MO TpyOorpoBoAy mpu Temieparype ot 5 10 40°C -
11 cueTurkoB XoJogHoM Bojabl CXB, u oT 5 10 90°C - s cUETUYMKOB ropsiuei
Boael CI'B mpu nmaBnenun He Gosee 1,0 MIla (10 KFC/CMZ). Cuetuynku tuna CXB,
CI'B-15 ¢ aHTMMarHuTHOM 3alMTON HE YYBCTBUTEIbHBI K BO3JACHCTBHIO BHEIIHUX
MarHuTHBIX IIOJIeH. AHTHMAarHWTHas 3allldTa CYCTYHMKA JOCTHUTaeTcsd 3a CcYeT
CBOCOOPA3HOTO pachpenesieHus JOMEHOB W MAarHUTHOTO TIOJII B MAarduTax,

MPUMEHSEMbIX B KOHCTPYKIIMH MPUOOpa.

Onucanne yCTaHOBKH

EmKocTh ¢ YCTAHOBJICHHBIM BOJOIIPOBOAHBIM KPBLIIBbYATBIM CUCTYHUKOM.

1.Kopmyc cueTynka(HUKEIMpOBaHHAs TopsiaeniramnoBantas garyab C\JI/6171Y)
2. KpbiibyaTka (CTEKIIOHANIOTHEHHBIN akpunoOyTaaueHctupen ABYS)

3. OceBas mydTa (ABS5-mnacTuk)

4. MarnuTHas nonymydra (peppokepamuka)

5. Koxxyx marautHoi nonymydTs! (ABS-mnacTuk)

6. YmuiotHuTens peryiaupoBodHoro aucka (MBK)

7.PerynupoBounslii quck (AB5-mumactuk)

8.OxpaHupyroliee aHTUMarHUTHOE KOJIBIO (aHOAMPOBAHHAS CTAJIb)

9. IpwxumHas pe3bOoBas maiida (maryns C\JI/ 61414)

10. Ymnotaurens cuetHoro mexanusma (bIBK)
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11. PacnpenenurenbHasi 1aiida (OIMHKOBaHHAs CTaJIb)
12. Kpsimika koprnyca (moauMeTuIaKpuiiar)

13. POMKOBBIM CYETHBIA MEXaHU3M
14.TepmoycanouHo€e MIOMOUPOBOYHOE KOJIBLIO

15. ITonycrou (aukenupoBanHas natynb (CJI/617T\1)
16. KBap1ieBsIif MOAMATHUK

IMopsaok BeINOJTHEHUS] padOTHI

. I3yuuTh yCTpONCTBO M NPUHIIUI PAOOTHI BOJAOCUETUYHKA.
. [IpeaBapuTENbHO CHATH MTOKAa3aHUS CO CUETUHKA.

. 3acedb BpeMsI U MOJTHOCTBIO OTKPBITh KPaH.

. HarmonHuTh €MKOCTB.

. 3aKpBITh KPaH.

. 3aceub BpeMms.

. CHATBH MOKa3aHMUs CO CUCTUHKA.

o N oo o1 A W DN P

3
. Onpenenuth M3PacXOJOBAHHOE KOJIWMYECTBO BOJABI M MEPECUUTATh B M/,
3
M°/CyT.

9. ObopmuTh OTUET.
I'paguueckast yacTb 0T4eTAa: BHIYEPTUTH CXEMY BOJAOMEDPA.
KoHTpoJIbHBIE BONIPOCHI

1. OnummTe yCTpOMCTBO U MPUHITUT paOOTHI BOJOCUETHKA.
2. Kak mepecuntarh CKOPOCTh TOTOKA B TPYOOTIPOBOIEC U3BECTHOTO CCUCHHS B
pacxona?

3. B uem pasHuiia MeXy pacxoJIoOMEpPOM U CYETUHKOM?
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ITPAKTUYECKASA PABOTA Ne 4

Hacrpoiika peryasitopa JaBJIeHUsI IPAMOIO AeUCTBUS

Hean padoTsi:

— M3YYUTh YCTPOMCTBO M MPUHIUI pabOTHI peryistopa aaBieHus PJIB;
— U3YYUTh [IPABUJIa HACTPOUKH PETYIATOPA.

3HAHHUE!

— (QYHKUUH U HA3HAYCHUS PETYJISTOPA JABICHUS;

— YCTpOMCTBa peryJisaropa nasieHus P/IB;

— MpuHIUIA paboThl peryistopa nasienus PJIB;

YMEHHUe:

— MCIIOJIB30BATh IIPaBUJIa HACTPOMKH PEryJIATOPA.
OBIIUE ITOJIOKEHUA

Perynstopsl naBnenus Boasl P/IB npenHasHayeHbl 111 yCTAHOBKU B CUCTEMAX
KOMMYHAJbHOTO ¥ TPOMBIIUIEHHOTO BOJOCHAOXEHUS C I1EJbI0 CHIDKCHUS
M30BITOYHOTO JABJICHUS BOJBI JIO ONTUMAJILHOTO. PerymsiTopel mpu U3MEHEHHUH
BXOJ[HOTO JaBICHUS OT 2 10 10 Krc/cM® MOAEep/KUBAIOT JABICHHE BOIBI HA BBIXO/E
ot 1,5 1o 2,1 krc/cm® mpu Hamuunm Bomopasbopa , u He Gomee 4,5 Kre/cM” mpH ero
OTCYTCTBHH.

3a cuem cmabunuzayuu daenenusi 600bl 0OECnevu8aemcs:

1) paBHOMEpHOE pachpeleseHue BOJbI MEXAY OIMKHAUMU W JaTbHUMHU
KOMMYHHUKAITUSIMH OT MCTOYHHKA, a TAaK)K€ MEXKITY HMKHUMU M BEPXHUMH dTaKaMH
BBICOTHBIX 3JIaHUI;

2) TIOBBINICHUE HAJSKHOCTH W YBEIIMYEHUE CPOKa CIY>KObI TPyOOTPOBOIHOM
apMaTypsl U IPUOOPOB;

3) sxoHOMus BOIbI 110 30%;

4) cCH)KEHHE TOTPEOJICHUS] SHEPIMM HACOCHBIX YCTAHOBOK.
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Puc. 8. Cxema ycmpoﬁcmea CKOpOCmMHO20 cuemuuKa Koinuecmaea JHcuoKocmu

C 6ePMUKATILHOIL OCbIO 8PAULEHUS BEPMYUIKU
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Pue. 11.2. Cxema perynatopa 56
DABNEHNA NPAKOT O 4eHCTBNA.

Pucynok 8 - Cxema perymnsiTopa JaBi€HHsI PSIMOTO JCHCTBUS

Perynsarop naBneHus (peayuupyroolMii KiamaH) B MPOCTEHIIEM BUJC
MpeACTaBIsSIET COOOM KIamaH, BXOJHOE OTBEPCTHE KOTOPOTO 3aKPBITO IUIOCKUM
30HTHKOM, Ha KOTOPBIN BO3JAEHCTBYET PETYIUPYIOIIHMI IPy3, IPYKUHA WU JABICHHUE
cpeabl (perynsarop cHaOkeH MeMOpaHHOW TOJOBKOW M KOMIUIEKTOM TpPy30B Ha

TpeOyeMbIil Ipe/iesl peryJIupoBaHuUs).

Tabnuia 2 - PekoMeHaaIuu mo BEIOOPY PETYISATOPOB

Pacxon Bonbl, m /uac YcnoBHBIM IpoxXoJ perynstopa b, mm
1o 1,5 15
1,5-2,5 20
2,5-4,0 25
4,0-6,3 32
6,3-10,0 40
10,0-16,0 50
o 100 100
10 250 150
10 400 200

CyTb paboThI peryasaropa: B yCTAHOBUBIIEMCS PEKUME 33 PErYyISATOPOM (WU

a0 HGFO) HOAACPKUBACTCA 3aJaHHOC JAaBJICHHUC, a IOABMIKHAA CHUCTCMAa HAXOJAUTCA B
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paBHoBecud. C M3MEHEHHMEM DPETYJIMPYEMOIO JIaBJIICHHS MEHAETCS  Cuia,
JEeHCTBYIOIas Ha YyBCTBUTENBHBIM 3JIEMEHT - MeMOpaHy, W MOJ JAEeHCTBHEM
Pa3HOCTH MEXIy JTOW CHJIOM M CHJIOM, CO34aBaeMOM MacCoM TIpy3a, IOJABHXKHAs
CUCTEMA pPEryJjsTOpa NEpEeMEIIaeTcs B HOBOE IMOJOKEHHE 10 TeX IOop, MOKa He
BOCCTAaHOBUTCS] paBHOBECHE. Perynstopel ObIBaloT HpsMOro AEHCTBUS, Koraa
JaBJICHUE Cpelbl 4Yepe3 MEMOpaHHOE YCTPOMCTBO BO3/AECUCTBYET Ha 30JIOTHHK.
Perymaropsl Moryt ObITh Kak HOpMaiabHO OTKpbITBIMH (HO), Tak u HOpManbHO
3akpeiTeiMu (H3), obecneunBatomue peryimmpyemoe nasieHue "mo ceds" u "mocne
ceos".

Ecin B perynstope yCTaHOBJIEHO MeMOpaHHOE YCTPOMCTBO, K KOTOPOMY
MO/ABOJIUTCA JIABJIICHUE CPEJIbl C BBIXOJHOTO MAaTpyOKa, M 3TO JTaBJIEHHE BO3JEHCTBYET
Ha MeMOpaHy TakuM 00pa3oM, YTO OHa MPU TOBBIIIEHWU JABJIECHHUS B BBIXOAHOM
naTpyoke NpMKMMAaeT 3alOpHBIA 3JIEMEHT K Ceuly, IPEoojeBasi CONpPOTUBICHUE
OpYXHUHBI (Tpy3a), TO TaKOM PEryJaToOp MpPEeBPAILACTCS B PETYIATOP MPSIMOTO
neictBua '"mocie ceba" HopmanbHO OTKpbITBIM (HO). B HauvanbHBII MOMEHT
MIPOXO/IHOE CEYEHHE PEryJisiTopa OTKPBITO 3a CYET ACHCTBUS pblyara C Trpy30M
(IpyXUHBI).

Ecnu B perynarope kK MeMOpaHHOMY yCTPOMCTBY MOABOJUTCS JaBJICHUE CPEIbI C
BXOJIHOTO MaTpyOKa M 3TO JIaBJICHWE BO3JIEWCTBYET HA MEMOpaHy TakUM 00pa3oM,
YTO OHA MpPHU MOBBIILICHUH JIaBJIIEHHUS BO BXOJHOM NAaTPyOKE OTKPBHIBAET 3alOPHBIM
AJIEMEHT, IMpPeoJoJieBasi CONPOTUBJIECHUS Tpy3a (MPYXKHUHBI), [EPBOHAYAIBHO
MEPEKPHIBAIOLLIETO MTPOXOIHOE CEUCHHE, TO TAKOW PETYJIATOP SIBISETCS PETyIATOPOM
npsAMoro aecTBus "no ceds" HopmanbHO 3akpbIThIM (H3).

Perynsarop, y KOTOPOro 3amopHBIA 3JIEMEHT NMPHKUMAETCS HEMOCPEACTBEHHO
Ipy30M (MPY>KUHOW) K CEeTy, O] KOTOPOE MOABOAUTCS PETYIUPYEMOE JIaBIICHUE OT
BXOJHOIO MaTrpyOKa, SBISETCA PEryJsaTOpOM MpsMOro JeuctBus "mo ceos"
HOpMaJIbHO 3aKkpbIThIM (H3).

Hactpoiika  peryiasTopa Ha  3aJaHHOE  PETYJIHPYEMOE  JAaBJICHUE

OCYHICCTBIIACTCA HOI[60p0M BCJIMYUHBI I'PY30B U UX PACITIOJOKCHHUCM Ha pbIdarc.
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Iopsinok BbINOJIHEeHHS PadOThI

1. IByunth (YHKIIMM W TPUMEHEHHE PETYJISTOPOB JaBJICHHS B CHCTEMax
BOJOCHA0KEHHS 1 BOJOOTBEICHHS.

2. I3y4nTh KOHCTPYKIIUIO PETyJIATOpA.

3. M3yuuTh NpUHLIMN ACHUCTBUSA.

4. BbIYepTUTh CXEMY U HAHECTH YCIIOBHBIC 0003HAUEHUSI OCHOBHBIX 3JIEMEHTOB
perynstopa.

5. M3yuuTh npaBuiia HACTPOUKHU PETYISATOPA U COCTABUTH aJITOPUTM.

6. OpopMuTh OTUET.
KoHTpoJibHbIE BOPOCHI

1. HazoBure, 1151 4ero npuMeHsItoT B cucteMax BB perynarop gaBieHus.

2. l[losicHuTe PUHIUT pabOTHI PETYIISITOPOB MPSIMOTO ICUCTBHUS.

3. HazoBuTe OCHOBHBIEC JIEMEHTHI PETYJISITOPOB JABJICHUS MPSMOTO JIEUCTBUS
Y WX KOHCTPYKTUBHBIE OCOOCHHOCTH.

4. TloscHUTE TMPEUMYIIECTBA U HEJOCTATKU PETYJISITOPOB JABICHHUS MPSIMOTO
NEUCTBUSL.

5. OnuimuMTe OCHOBHBIE OTIWYUS HOPMAJIBHO 3aKPBITBIX PETYJISTOPOB H
HOPMAJIBHO OTKPBITHIX.

6. HazoBuTe mopsmok ACHCTBUI TTPH HACTPOIKE PETYIIATOPA.
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IMTPAKTUYECKASA PABOTA Neb5

Hacrtpoiika peryjasitopa 1aBJ/IeHUS] HENPAMOIO JeHCTBUS

Hean padoTsi:

— M3YYUTb YCTPOWCTBO U NPHUHIIMI pabOTHI PETyJsITOpa JaBICHUS HEMPSIMOTO
neicTBUA (Ha MpUMepe MUJIOTHOTO PETYIISITOpa AaBICHHUS);

— U3YYUTh MIPABUJIa HACTPOUKH PETYISATOPA.

3HAHMS:

— (QYHKIMH U HA3HAYEHUS PETYIATOpA JaBICHUS HEMPSIMOTO JICUCTBUS;

— TMPUHIUIA PAOOTHI PEryJsTOpa ABICHUS;

yMeHMUst:

— HCIOJIb30BaTh MpaBUjia HACTPOMKU peryJisiTopa.
OBILIUE MMOJIOXEHUSA

PerynupoBanue naBieHHs OOBIYHO OCYIIECTBISIOT HM3MEHEHHEM pacxojia
BELIECTBA Yepe3 amnmnapar Ha CTOPOHE MOJaYu WM MOTpeOsIeHusl. DTO TOCTUTaeTCs C
ITIOMOUIBIO PETYIUPYIOLIETO OPraHa, U3MEHSIOWIETO TUAPABINYECKOE COIPOTUBIIEHUE
B JUHUU Tojnauu win notpednenus. Ha puc. 9 nokazana cxema ACP naBnenus B
anmapare, KOTOpas COCTOMT W3 NEpBUYHOro mnpeoOpaszoBarens la (MaHOMeETp),
COBMEUIEHHOI0 € MPOMEXYTOYHBIM IpeoOpa3oBaTeieM, W3MEPUTENLHOTO mpubdopa
106 ¢ peryisTopoM U peryIupyIOIIero KianaHa ¢ UCTIOJTHUTEILHBIM MEXaHU3MOM |B.

JlaBiieHHE B TAKOW CUCTEME PETYIMPYIOT U3BMEHEHUEM CTENIEHN OTKPBITHA KJalaHa.

>

"9 @
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Pucynok 9 - Cxema ACP naBnenus
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B cucremax rasopacmpeneneHuss HauOoliee pPACIpPOCTPAHEHbI CIEAYIOIINE
THUIIBI PETYJISITOPOB JABJIEHUS (110 BUIY HArPYy3KH): PETYISATOPHI MPSMOTO JEHCTBHUS C
OPYXKUHHOM M PBIYAKHO-TIPY’)KUHHOW HArpy3kaMud M PEryjsiTOpbl HENPSIMOro

JEUCTBUS C KOMAHJAHBIM OPUOOPOM (MTHIIOTOM).

15
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Pucynok 10 - Perynstop naBieHHs! HEIPSMOTO JCHCTBUS C MHJIOTOM:
1 — memOpaHna; 2 — nuiIoT (peryasTop ynpasiieHus); 3 — WTOK; 4 — KiamaH;
5 — cemno; 6, 7, 8 — perynupyemsbie apoccend; 9, 10 — uMmynbcHbIE TPyOOTIPOBO/IHI;
11 — perynupoBodYHas py>XKrWHa MUI0Ta; 12 — MeMOpaHa MUIIOTa;
13 — xnaman nunota; 14 — cenno; 15 — Bo3BpaTHas Npyx’uHA.

Wx xapakTepHas 0COOEHHOCTh — HAJIMUYWE PETyJsATOpa YIpaBieHus (IUI0TA).
[Ipouecc peryaupoBaHus Onpenensercs B3auMOIeCTBUEM BBIXOJIHOIO JAaBJICHUS HA
pabouyro MeMmOpaHy, CHJIbI TakK Ha3bIBAEMOTO YIPABISIONIETO  JIaBJICHMUS,
M0/IaBa€MOT0 M3 MWJIOTa B MOJMEMOpPAaHHOE MPOCTPAHCTBO, I'PY30M IOABHIKHBIX
4acTel, CUJIaMUA TPEHUW B COETMHEHUSIX.

['a3 BxomHOro naBieHus noctynaer B nuiaoT 2. [lunor noanepkuBaet
MOCTOSIHHOE JIaBJICHHE Mo padoueil mMeMOpaHoil perynsropa. [lo ummyiabcHOMY
TpyOonpoBoay 9 ra3 BBIXOJHOIO JaBJEHUS MOCTymaer Ha MmemOpany 1. UYepes
Jpoccerb 7 n30BITOK Ta3a MOCIe MUJI0Ta MMOCTOSTHHO cOpachiBaeTCsl.

Hacrpoiika peryiasiTopoB Ha TpeOyeMoe BBIXOJHOE JABJICHHE MPOU3BOAMUTCS
M3MEHEHHEM YCWUJIMS CXATWs PEryJupoBOYHOM MpyxkuHbl 11 mwumorta, a Takxke
OTKPBITUEM WJIM 3aKPBITUEM IPOXOJHOIO CEYEHHS PEryJIMPyEMBbIX Apocceneit 6 u 7.

[ToqmemOpaHHas OJIOCTh MUJIOTA COOOIIIEHA ¢ aTMOC(EPOii.
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Ecmun P, yMEHBIIUIOCH, TO YyMEHBIIUTCS W [JaBJICHHWE HajJ paboueit
MeMOpaHO#, KiamaH 4 BMecCTe ¢ MeMOpaHOW MOJAHMMAETCs, pacxojl Ta3a depes
pEryJsTOp yBeIUUUBaeTcs, Py, BO3pacTaeT BHOBB JI0 33JIaHHOTO 3HAYCHUS.

[TunoTHBIE PEryaATOPHl UMEIOT JOCTATOYHO IIMPOKUE WHTEPBAIBI BXOJTHOTO U
BBIXOJTHOTO JIABJICHUSI M MPOIMYCKHON CIOCOOHOCTH. DTH (aKTOPhl 00€CIEeUYNBAIOTCS
BO3/ICHCTBUEM Ha pabouyr0 MeMOpaHy peryssTopa noAMEeMOPaHHOTO YIIPaBISIONIETO
NABJEHUS, CO3/1aBAa€MOr0 MWJIOTOM, BMECTO HEMOCPEACTBEHHOIO BO3JEHCTBHS
HACTPOEYHOM MPY>KUHBI HA MEMOpaHy.

[To cpaBHEHHIO C TIPYKUHHBIMU PETYIATOPAMH MPSIMOTO JACHCTBUS, TUJIOTHBIE
UMEIOT CIIEAYIOIINE NPEUMYIIECTBA!

— BO3MOXXHOCTb O0ECIEUYEeHHS] JOCTATOYHO IMIUPOKUX MHTEPBAJIOB BBIXOHOTO
perymupyemoro aasierus 0,01-0,06 MlIla u 0,06-0,60 MITa;

— obecnieyeHune 10CTaTOYHO O0IBIION IPOIYCKHOM CIOCOOHOCTH;

— BO3MOXXHOCTb B s CIIy4aeB MEPEHACTPONKHU PEryJIsSTOpOB Ha pabouue
napameTpbl 6€3 mpeKpalleHus MoJauu ra3a K HoTpeOUTENsIM.

Perynsaropsl gaBiaeHUs HEOPSIMOTO EUCTBUS pabOTAOT OT JABJIEHUS CHKATOTO
BO3JlyXa WJIU JPyTroro rasza, KOTOpoe JOJDKHO moajaepkuBaTthesa okoso 1,1 MlIla. Ux
MPUMEHSIOT TIpU OoJbIIoN mpomnyckHou crocoOnoctu I'PIT u nmpu HeobxommumocTu
MO ICpKaHUS JaBieHus Ha Bbixoje cBbiie 0,6 MIIa.

Beibop perynaropa mNpoOW3BOAST €3 YCJIOBHS, UYTO €ro MPOITyCKHas
CIOCOOHOCTH JIOJKHA ObITh Ha 15-20 % OoJbllle MaKCUMaIbHOTO YacOBOTO pacxoja
raza mnoTpeouTesneM. ITO O3HAa4yaeT, 4YTO pEryasarop OyAeT 3arpyxeH Mnpu
MaKCUMaJIbHOM Ta3omnoTpebsiennn He Ooiee, yeM Ha 80 %, a MpU MHUHUMAIBHOM
razonorpednenn — He MeHee, yeM Ha 10 %. Ecnum 310 ycnoBue He Oyaer
BBITIOJIHATHCS, TO MPU  MaKCUMaJIbHOM OTOOpE Ta3a peryiupyromuid opran Oyaer
MOJIHOCTBIO OTKPBIT M HE CMOXXET BBITIOJHATh (DYHKIMH PETYIHPOBAHMUS.
PerynupoBanue oOecrieyuBaeTcs TOJBKO TOTAA, KOTJa PEryJIHUPYIOUIUMA OpraH u

HUCIOJIHUTEIbHBIN MEXaHU3M HaxoaATCsAa B IOABHXKXHOM COCTOSHHU.
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ITopsaoK BbINOJTHEHUS] padOThI

1. U3yunThs (QyHKUMHM M TPUMEHEHHE pPETYJSATOPOB JaBJICHHUS HEIPSIMOTO
NEUCTBUSL.

2. 3y4uTh KOHCTPYKLHIO PETYIISITOpA.

3. U3yunth npuHIUN JEHCTBUS.

4. BpIlUepTUTh CXEMY U HAHECTHU YCIOBHbIE 0003HAUYEHNS OCHOBHBIX 3JIEMEHTOB
perymisTopa.

5. 3yunth npaBuia HaCTPOMKH PETYJISATOPA U COCTABUTH aJITOPUTM.

6. OpopMuUTh OTUET.
KoHTpoJibHbIE BOIPOCHI

. HazoBuTe, rae npuMEeHSIIOT peryyiaTop AaBJICHUs] HENPSAMOTO JTE€HUCTBHS.

. [losicuuTe Ki1acCupuKalnio peryisTopos.

. HazoBuTE OCHOBHBIE 37IEMEHTHI KOHTYpPa aBTOMATHYECKOT'O PETYJINPOBAHUS.
. Kak nmozpasenstorcs peryasaTopsl AaBlICHUS HEIPSIMOTO IEUCTBUS?

. OnumwuTe ero NpUHLUUM IEUCTBUS.

o o1 A W N B

. HazoBuTe nopsanok AEHCTBUN NPU HACTPOMKE PETYJISITOpPA.
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IMMPAKTUYECKASA PABOTA Ne 6

CocraBiieHue (l)yHKIII/IOHa.]'IbeIX CXE€M aBTOMaTH3alluN

Hean padoTsi:

— M3YYUTb YCIIOBHBIE 0003HAYEHUSI KOHTPOJIbHO-U3MEPUTEIBHBIX MPUOOPOB U
CPEIICTB aBTOMATHU3AI[MU CUCTEM BOJOCHAOKEHUS U BOJOOTBEICHUS;

— pa3BUTh YMEHHS W HaBBIKM COCTaBJICHUS (YHKIIMOHAJIBHBIX CXEM
aBTOMATHU3ALIHH.

3HAHMS:

— TIpaBUJI BBIMIOJIHEHUS (DYHKIIMOHAJIBHBIX CXEM aBTOMATHU3allNUH;

— METOJUMKH COCTaBJICHUS (PYHKIMOHAIBHBIX CXEM aBTOMATHYECKOTO
KOHTPOJISI U PETYJIUPOBAHUS;

YMeHMust:

— COCTaBJSATh (DYHKIMOHAJIBHBIE CXEMbl aBTOMATHYECKOrO KOHTPOJIS U

pEryJIMpOBAHUS.

OBIIHE ITOJIOKEHUA

[IpoekTupoBaHHe cXe€M aBTOMAaTU3ALlMK BBIMOJIHSIIOT B CTPOrOM COOTBETCTBUU
c TpeboBanusamMu EnuHoil cuctembl KoHCTpyKTOpckoil pokymentammu (ECKI).
[Topsimok  pa3paOOTKU  MPOEKTHOH W KOHCTPYKTOPCKOM  JTOKYMEHTAaIlUH
pernamentupoBan 'OCT 2.103-85 ECK]] «Ctamuu pa3pabotku». B aTom cranmapre
YCTAaHOBJICHBl OCHOBHBIE CTaauU pPa3pa0OTKHM KOHCTPYKTOPCKOW JOKYyMEHTAIlUH,
eArHasi TEPMUHOJIOTHSI, TPeOOBAaHUS K COAECPNKAHUIO U HEOOXOIUMBIH 00beM padoT,
BBITIOJTHSAEMbBIX HA KaXXIO0W CTaJIUH.

B cootBerctBun ¢ I'OCT 2.103—85 mpeaycMaTpuBarOTCsi YEThIPE OCHOBHBIE
CTaJNM pa3pabOTKU KOHCTPYKTOPCKON JOKYMEHTAIUU:

— TCXHHUYCCKOC IIPCHIOKCHUC,
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— DCKHU3HBIN IIPOEKT;

— TEXHUYECKHU MPOEKT;

— pabouas JOKyMEHTAITHSI.

OCHOBHBIM TEXHUYECKUM  JIOKYMEHTOM, TOKa3bIBAIOIIUM CBS3U MEXKIY
WHKEHEPHOU CUCTEMON (TEXHOJIOTMYECKUM MPOIECCOM) U CPEACTBAMU KOHTPOJIS U
yhOpaBleHus, SBIsETCS (YHKIMOHAJIbHAs CXeMa aBTOMAaTH3allud, Ha KOTOPOU ¢
MOMOIIBIO YCIIOBHBIX M300PKEHUN CXEMAaTHUYECKH IMOKA3bIBAIOT TEXHOJIOTHYECKOE
o0opynoBaHue, TpPyOOIIPOBOIBI U CPEACTBA aBTOMATU3AIUH.

Texnonornueckoe oOoOpynoBaHME U TpPyOONpPOBOJBI ABTOMATU3UPYEMOTO
oObeKTa H300pakaloT Ha (YHKIUOHAJIBHOW cxeMe ymnpouleHHo. Hampasnenue
JIBUKCHUS TTIOTOKOB B TPyOOTPOBOAAX yKa3bIBalOT cTpenkamu. Ha muHMSX 0OphIBa
TaK)K€ CTaBSAT YKa3bIBAIOIIME CTPEIKU U J1al0T HEOOXOJUMbIE MOSCHEHHUS, U3 KaKOro
amnmapara ¥ K KakoMy HalpaBIsieTCs JaHHBIN MOTOK.

VYcnoBHble 0003HAYEHHS CPEACTB ABTOMATH3alUUMU Ha (PYHKIUMOHAIBHBIX
cXemax dJEMEHTOB M3MEPUTEIBHOM II€NIH, PETYJISITOPOB U CTAHIUN YyNpaBlICHUS, a
Tak)Ke MCTIOJHUTEIHHBIX MEXaHU3MOB NPUBEEHBI B Tab. 3. B BepxHIOIO MOIOBUHY
OKPY>XKHOCTH, OO0O3HAyarolmlel 3JEeMEHT W3MEpPUTENbHON LEeNU WIH PEryNIiaTop,
CHayaJla 3aluChIBAIOT O0O3HAYEHUS MU3MEPSIEMBIX U PETYIUPYEMbIX MapamMeTpoB
(Tabun. 4.) u, ecau 3T0 HEOOXOAUMO, UX yTOUHEHHUE (Tal. 5), a 3aTeM - 0003HAUCHUS
OCHOBHBIX (DYHKIIMWA BBITIOJIHAEMBIX JTHM YCTpoiicTBoM (Tabm. 6). B Ttabm. 7
IPUBEICHB HEKOTOpbIE JOMOJHUTEIbHBIE O0O3HAUCHUs, TPUMEHSIEMBbIC s
KOHKPETHU3aIlui OCHOBHBIX O0O3HAYCHMM, BXOASIIMX B Taba. 6. ITu 0003HAUYCHUSs

MPUBOIAT Ha (PYHKITMOHAILHON CXEME CIpaBa OT 0003HAYEHUsI yCTPONCTBA.

Tabmuma 3 - YcnoBHOe 0003HaYEHUE CPEJICTB aBTOMATH3AIIUU

HaumenoBanue O0o3HaucHUE

JlaT4uK, TPOMEXKYTOUHBIN MpeoOpa3oBaTeb,
U3MEpUTENbHBINA IPUOOP, PETYNATOP, MATHUTHBIN WU Q
TUPUCTOPHBIN ITYCKATENIb U IPYTUe YCTPOUCTBA,

YCTaHOBJICHHBIE Ha anmapare, TpyoOonpoBoJie WM OKOJIO HUX
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[Tponomxenue Tabauib! 3

[TpoMexyTouHbIl TpeoOpa3zoBaTeNb, U3MEPUTEIBHBIN PUOOP
pEryysaTop, KHOIKA, MEpEeKtoyaTelb U JIpyrue YCTPONCTBA,
YCTAQHOBJICHHBIE Ha LIIUTE YIPABICHUS

HcnonHuTENBHEBIN MEXaHU3M (THEBMAaTHYECKHUH,

ANEKTPUUECCKUIA)

Tabnmuna 4 - YciaoBHoe 0003HaYeHUE TAPaMETPOB

VYcioBHBIE 0003HAYCHUS

HasBanue O06o3HaueHne HasBanue O06o3HaueHue
aBJICHHE
A ’ P BnaxsaocTts M
pa3peKeHHe
YpoBeHb L CocraB, KOHIICHTpaLHs Q
Heckoibko pa3sHOPOIHBIX
Pacxon F p poa U
napaMeTpoB
TemmepaTypa T DJNeKTpryUecKas BeIMUYUHA E
[InoTHOCTH D Bpewms K
Bsi3kocTh \ [TonoxeHue nmepeMernicHue G
Tabmuna 5 - YciaoBHoe 0003HaueHNE YTOUHEHUI MTapaMeTpOB
YcaoBHBIE 0003HAUCHHS YTOUYHEHUH TTapaMeTpPOB
Haszsanue O06o3HaueHne Ha3Banue O0o3HaueHue
Pa3nocTs, nepenan D,d HNHTerpupoBanmne Q.0
ABTOMaTH4YECKOE
CooTHOIIEHE F.f J
MepeKIIIoUeHIe, o0eranue

Tabnuna 6 - YcnoBHOoe 0003HaUE€HNE OCHOBHBIX (DYHKIIHI CPEJICTB aBTOMATH3AI[UN

Hassanue

O0o3HaueHue

Ilokazanue

Perucrpanus

PerynupoBka, yrpaBiieHHe

JINCTaHIIMOHHOE ~ yNpaBJIEHUE C TIOMOILBIO  YCTPOMCTBA,
BCTPOCHHOTO B M3MEPUTENIbHBIM MPpUOOp (HampuMep, CTaHIIMU
yIpaBJICHUs )

I
R
C
K

JIUCTaHIIMOHHOE YIIpPaBJIEHHE C IOMOIIBIO OTAEIBHOTO (HE
BCTPOCHHOTO B NOpUOOp WM  PETYJISATOP) YCTPOMCTBa
(HampuMep, KHOIIKOM, KJIFOUYOM YIIPABJICHHMS, 3a1aTYUKOM )

[TpeoGpa3oBaHre n3MepsAEMOro napamerpa (BbIXOAHON CUTHAI
JIaTYNKA)
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[Tponomxenne Tabauisr 6

[IpeoOpazoBanue curHanga (HampuMmep, MHEBMATUYECKOIO B
AIIEKTPUYECKUI), BBIIIOJIHEHUE BBIUUCIUTENBHBIX (DYHKINN Y
(Hampumep, U3BJIEUEHUE KOPHSI)

JluctaHnMoHHas nepeaaya moka3saHui T
Curnanuzanus A
Brxirouenue, OTKIIOUCHHE, TTIEPEKITIOUCHUE S

Tabmuna 7 - YcinoBHoe 0003HaY€HUE TONOJHUTENBHBIX (YHKIMI CPEJICTB aBTOMATU3aLUN

Ha3Banue O6o3HaueHue Ha3Banue O6o3HaueHue

BepxHee npeaenbHOe 3HaYEHUE H N3Bneuenue N

rapaMmeTpa KOpHS
Ilepenaua

HwxHee npenenbHOE 3HaUEHUE

napaerpa L CHUTHaJIa Ha B;
OBM
BriBog

DNIEKTPUUECKUI CUTHAT E uHopManuu ¢ B,
OBM

ITHEeBMaTHYECKUII CUTHAII P

PaccMoTprM HECKOIBKO MPUMEPOB HCITOJIB30BAHUS YCIOBHBIX 0003HAYCHUM.
Ha puc. 10a n3o6paxen gatuuk (E) remneparypsl (T). DTo MOXeT ObITh, HallpUMeEp,
TepMomapa, TEPMOMETP COMNPOTUBIEHUS, TEPMOOAIOH MAaHOMETPHUYECKOTO
tepmomeTpa U T. n. Ha puc. 100 nmoka3zaH yCTaHOBJIEHHBIM HA IIWTE MPUOOP IS
usmepenuns temmeparyps (T), mokassiBaronuii (1) u peructpupyromuii (R). Ha puc.
10B mokaszaH Takoi k€ MPHOOpP C BCTPOCHHBIM B Hero peryisitopoMm (C) wu

YKOMILIEKTOBAHHBIH MaHeNIbi0 TucTaniinonHoro ynpaeienus (HC).

a §) B

Pucynox 10 - [Ipumeps! ycIOBHBIX N300pakeHNH Ha (PYHKIIMOHATBHBIX
CXEeMax CpEeJICTB U3MEPEHHUSI U PEryJIMPOBAHUS TEMIIEPATYPHI: @ - 1aTUUK
TEeMIEpaTyphbl; O — MOKA3bIBAIOIINNA U PETUCTPUPYIOLIUI NpUbOp; B — MOKa-
3BIBAIOIIMNA PETUCTPUPYIOLIHMIA TPUOOP C PETYIATOPOM, YKOMITJICKTOBAHHBIN
[IAHEJIBIO TUCTAHIIMOHHOIO YIIPABICHUS
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Pucynok 11 - IlpuMepsl yCIIOBHBIX H300pakeHUit Ha (QYHKIIMOHAIBHBIX CXEMax CPE/ICTB
M3MEPCHHS M PETYITMPOBAHUS PacXo/a: a - JaTYHK pacxoja; O - JaTIhK pacxo/a,
CHA0KEHHBIN MPOMEKYTOYHBIM IIPeoOpa3oBaTesieM, TM00 MPOMEKYTOTHBIH
peoOpa3oBaTelib; B - MOKA3BIBAIOIINIA M PETHCTPUPYIOIIHIA TPUOOP C BCTPOCHHOM
CTaHIMEH YIPABICHUS U PETYJIATOP pacxoja

Ha puc. 1lla mokazanm natumk (E) pacxoma (F), Hampumep, amadparma
pacxosoMepa epeMEeHHOro nepenaja 1aBIeHui uiu 6ak pacxogoMepa nepeMeHHOro
ypoBHs. Ha puc. 116 - nmpomexxyTounbiii mpeodpasosatens (T) pacxogomepa (F). Oto
MOXKET ObITh Nu(pMaHOMETp, MpeoOpa3yroluii nepenaj aaBjieHus Ha auadparme (B
MEepBOM CJIy4yae) WM JaBJeHUE CTo0a S>KUJIKOCTA B Oake (BO BTOpOM) B
ITHEBMAaTUYECKUN WM JIEKTPUYECKUNA ITPOMEKYTOUHBIN CUrHaN. OTHAKO 3TO MOXKET
OBITb U pOTAMETp C JUCTAHIMOHHOW mepenayeil, y KOTOPOro MpPOMEKYTOUHBIN
npeoOpazoBaTeilh CMOHTUPOBAH B OJTHOM KOpPITyce ¢ JaT4nkoM (TorsiaBkom). Ha puc.
11B m3o0paxeHn npubop, mokassiBaromuii (1) u perucrpupyromuii (R) BeanuuHy
pacxona (F), co BctpoenHoii crannueit ympasinenus (K). Bmecre ¢ mpubopom Ha
IIMTE yCTaHOBJICH perynsarop pacxoza (FC).

OOBIYHO BCE YCTPOWCTBA, OTHOCHIIMECS K OJHOM HM3MEPUTEIIBHOM WIIH
perynupymoiei 1nemnu, 0003Ha4al0T WHIEKCOM C OJIMHAKOBOHM IU(POH, HO pa3HBIMH
OykBaMu. OTH OOO3HAYEHUs pACIONAral0oT B HUXKHEH IOJIOBUHE OKPYXHOCTH,
n300pakaroIeil yCTporHCTBO, WM OKOJIO MCIOJIHUTEIIBHOTO MexaHnu3Ma. B ciydasx,
KOTJla HECKOJIBKO DJIEMEHTOB BBIMMYCKAIOT B BHJIE OJHOTO YCTPOMCTBa (HAmpumep,
MEMOpaHHBIM WCTIOJHUTENBHBIA MEXaHW3M C PETYJIHPYIONUM KJIalaHOM), UM
MIPUCBANBAIOT OJTHO O0ITIee 0003HAYCHUE.

Ha puc. 12 npuBeneH npumep (QyHKIIMOHAJIBHOW CXEMbl aBTOMATHU3AIUU
HarpeBa MapoM BOJABI B MAPOXHIKOCTHOM TeriooOMeHHuke. Kak BumHo wu3

MIPUBEICHHON CXEMBI, OHA COAECPKUT OAUH KOHTYpP PETYJIMPOBAHUS - TEMIIEPATYPbI
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BOJIbI (5a-5¢). OcTanbHble yCTPOWCTBA MPEHA3ZHAYEHBI 1711 U3MEPEHUS pacxo/ia rnapa
(la-1B), pacxoma Boael (4a-40), Temmeparypbl BOABI W Tlapa Ha BXOJE B
teroooMeHHuk (3a-30). Kpome Toro, nmpeaycMoTpeHa CUrHAIM3AIUs MIPU TaJeHUU
naBiieHus napa (2).

PacnonoxxeHnue »JIEMEHTOB aBTOMAaTHU3allud Ha (PYHKIUOHAIBHOU CXeMe
OTpeeNseTCs UX 3HAUCHHEM. Y CIIOBHbIE 0003HAUYECHMS JATYUKOB, TPOMEKYTOUHBIX
npeoOpa3oBareneil, OOBEIMHEHHBIX C JaTYMKaMH B OJHO YCTPOMCTBO, U
UCIIOJIHUTENbHBIX MEXaHU3MOB, T.€. BceX aeMeHToB CAP, MexaHH4eCKH CBSI3aHHBIX
C TEXHOJOTWYECKHMH ammaparaMd © TPyOOIpOBOJaMHU, TOMEIIAIOT PSIAOM C
M300pakeHNEM COOTBETCTBYIoIEro obopynoBanms (la, 3a, 30, 4a, 5a, 5e). bonee
TOTO, YCJIOBHBbIE O0O3HAYEHUS JATYMKOB M MPOMEKYTOUHBIX MpeoOpazoBaTeieit
Pacxo0MepoB, 4Yepe3 KOTOPHIE MPOXOIAT TEXHOJIOTHYCCKHE TOTOKH, pa3MemaroT
MPsIMO Ha M300pa)KEHUSX TPyOONPOBOJOB, B KOTOPHIX U3MEPSIOTCA pacxoabl (la u
4a). Bcro  ocrampHyr0  amnmapaTypy ~— aBTOMaTH3allMM:  IpeoOpa3oBaren,
M3MEPUTEITLHBIC TIPUOOPHI, PETYJIATOPHI U OPTaHbl YIIPABICHUS - BEIHOCAT B HUKHIOIO
4acTh cXeMbl. [Ipu TOM BIOJIb JMCTa BBIYEPUUBAIOT MPSMOYTOJBHUKHU, YCIOBHO
M300pakaroIue IMUTBl W MYJAbTh. B 3THX MNPSAMOYTOJIBHHKAX TPYHIUPYIOT
anmapaTtypy [0 TpUHIMIYY OOIIHOCTH  pacrmoyioxkeHus. Hampumep, Bce
npeoOpa3oBaTeau U MPUOOPHI, PACTIONOKEHHBIE PSIIOM C MECTOM HU3MEPEHHs, T. €.
CMOHTHPOBaHHBIE HE HAa 000PYI0BaHUH, a HA CTCHAX 3/aHMs, KOJOHHAX, HA TIOJTY | T.
1., pacroJiaraloT B OJHOM mpsimoyroibHuke (10, 2). B apyroM mpsMOyrojbHHKE
PacCIoJIOKEHBI YCIOBHBIE 0003HAYCHUS aIapaTypbl aBTOMATH3AIUH, Pa3MEIIeHHON
Ha IIUTe yrpasiaeHus npoueccom (18, 3B, 40, 50, 58, St, Sn).

[TockonbKy (yHKIIMOHAIBHAS CXE€Ma aBTOMATHU3aIlMU TIpeAHa3HAuYCHA JIJIst
OTPaXEHUS TOJIBKO CTPYKTYPhI CUCTEMBI YIIPABIICHHUS, B HEH HE paciIupOBBIBAIOTCS
TEXHUYECKHUE CPEJCTBA, WCIOJIL30BAHHBICE B KOHKpPETHOW cxeme. I[loaTomy,
Harpumep, B ACP temneparypsl BOAbI JTaTYMKOM TeMIlepaTyphl (5a) MOXKET OBIThH
TepMoIiapa Wik TEPMOMETpP COMpoTHBIeHUA. Toraa cienyromumM mpeodpa3oBareiem

(50) B mepBoM citydae OyaeT HOpMHpYOMUA mpeodpazosatens IJIC B Tok (THma
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HII-TJI-1M), a BO BTOpPOM - 3JEKTPUYECKOro conpoTusieHus B Tok (tuma HIT-CJI-
IM). Hens3zs omnpeaenuTs 10 (PYHKIHOHATHHOM CXEME TaKKe CHCTEMY
JUCTAaHIMOHHOW Ileperadd CUrHainoB. Hampumep, ecim miis u3MepeHus pacxozia
BOJIbI HCIIOJIb30BAIM poTaMeTp (4a) C 3IEKTPUUYECKON TUCTAHIIMOHHOW mepenayeit
(tuma PBJI), To m3MeputenbHbIM npuOopoMm (40) OymeT mpubop A M3MEPCHHS
HanpspkeHust nepemeHHoro Toka (tuma KC/I); ¢ poramerpoMm, HMEIOMIUM
MTHEBMATUYECKYIO0 AUCTaHLIMOHHYIO niepenauy (tuna PII/]), ucnonas3ytor nmpubop s
U3MEpEeHMs JaBieHus cxkartoro Bosayxa (tuma IIB). To ke oTHOcuTCS K cpencrBam
PETYJIMPOBAHUS, CHTHAIM3ALIMY U T. I1.

Pacumdposka AIIEMEHTOB aBTOMATH3aLINH, U300paKEHHON Ha
(YHKIIMOHAJIBHOW cXeMe, UMEETCsl B chenuduKaluu, KOTopas COCTaBIISETCS Jis
3aKa3a ATOM ammapaTypbl Ha 3aBOJaX-HU3rOTOBUTENSAX, B 3Toil cnenudukamuu mo
KOKIOW MO3MIMU YKa3bIBalOTCS THUIl YCTPOMCTBA, €ro MOAU(PHUKALUS, IMpEaesbl

HU3MCPCHHN, Tp€6y€MO€ KOJIMYCCTBO U APYTUC HGO6XOI[I/IMI>IC CBCACHMSI.

Tenno-
0BMEHHUK

5e 1

E/E

MecTHble FT PA
npubopset 16 2
L
TC TY:
MyneT W W
ynpasnexHus E/P
T (TR (AR (ARR) [T
\J&/ cumanmaaum@ W 5r 5t

)

Pucynok 12 - ®yHKuHMOHaNbHAA CX€Ma aBTOMATHU3AllUH
Ipoliecca HarpeBaHus

40



ITopsaoK BbINOJTHEHUS] padOThI

1. CoctaBuTh (YHKIHMOHAIBHYIO CXEMYy aBTOMATUYECKOTO KOHTPOJIS U
peryaupoBaHMs 3aJaHHOT'O ITapaMeTpa COIIaCHO CBOEMY BapUaHTY.

2. BbIuepTuTh COCTaBIEHHYIO (YHKIMOHAIBHYIO CXEMYy C YCJIOBHBIMH
o0o3HaueHusAMHU B cooTBeTcTBUU ¢ TpeboBanusMu ['OCT «ECK/».

3. CoctaButh  crenupuUKalMi0 3JIEMEHTOB  (pacHm@poBKY  AJIEMEHTOB
aBTOMATH3aIMH, N300PaKECHHBIX Ha (PYHKIIMOHATIBHOHN cXeMe).

4. OpopMHTH OTUET.
KoHTpoJibHbIe BOPOCHI M 3aJaHUsI

1. IlosicHuTe Ha3HaYeHHE QYHKIMOHAIBHBIX CXEM aBTOMAaTU3ALIH.

2. Kak n300pakaroT anmaparbl 1 TEXHOJIOTHYECKHUE TUHUH Ha CXeMax?
3. [lokaxwuTe ycioBHbIE 0003HAYEHUSI PETYIUPYEMBIX TaPaMETPOB.

4. Kak n300paxaroT npudopsl B cxemax?

5. Ha3zoBuTe 0OCHOBHEIC IIpaBHJIad BBIIIOJJHCHUA CXCM aBTOMATHU3AIlIUU.
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ITPAKTUYECKAS PABOTA Ne7

ABTOMaTH3aUsA PadoThl CKOPBIX PUIBTPOB

Hean padoTsi:

— O3HAaKOMHUTBCS C  paboTOl  CKOphIX  GWIBTPOB, paboTarommx B
aBTOMATUYECKOM PEKHUME.

3HAHUA'

— OCHOBHBIX CXE€M aBTOMATHYECKOTO pETyJIUpOBaHHUS padOThl CKOPBIX
(GUIBTPOB;

YMeHUs:

— BbIOUpaTh CAP paGoThl CKOPBIX (PUIBTPOB B 3aBUCUMOCTH OT YCJIOBHUUH

paboThl BOJOOUMCTHOW CTAHIUH.
OBILIHE ITOJIOKEHUA

JUia ynaneHust W3 BOABI MEJKOJIMCIEPCHBIX M KOJUIOMIHBIX YacTHIl, HE
3a7iep>KaHHbIX B OTCTOMHHUKAX U OCBETIIMTENSIX, UCIOJb3YIOT OOBIYHBIE CKOPBIE (PHIIBTPHI
C MHEPTHOM 3€pHUCTON 3arpy3koi (Iecok, IrpaBHii, IpoOieHbld aHTpauT). Paboune
HUKIbl  (pUIBTPOBAaHME) TEPUOJUMYECKH MPEPHIBAIOTCA JJIi  BOCCTAHOBJICHUS
(GunpTpyIOILIEH CIOCOOHOCTH 3arpy3KU MyTEM MPOMBIBKH YHMCTOM BOJIOH.

[Ipu yctpoiictBe ACP mnpou3BOIUTENBHOCTH  (DUIBTPOB UM CKOPOCTH
(GUIBTPOBAHUS PANTUUAIOT 08ad CHOCOOA HATIONHEHUS OTKPBITHIX (UIBTPOB BOJOM.
11o nepgomy cnocoby noaada BOJbl MPOU3BOJUTCS HAITYCKOM C Pa3pbIBOM HAlOPHOTO
notoka. B aToMm citydae QuIBTPH HE UMEIOT MEXIY COOOM THIPABIMUYECKON CBSI3U:
MIPOU3BOJIUTENIBHOCTE M CKOPOCTh (DUIBTPOBAHUS OTAEIBHOTO (DUIBTpPAa MOTYT
PEryJIUpoBaThCsl MO YPOBHIO BOJBI WM IO TMOTEPSAM Hamopa, a oOmasi mpou3BO-
IUTENBHOCTh  (PUIBTPOBAJILHOTO OTHEJIEHUSI peryiupyercs rpadukoM BbIBOJAA

(UIBTPOB HA MPOMBIBKY M PEMOHT.
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[To BTOpOMY crocoOy Boja Ha (PUIBTP MOJBOAUTCS MOJA YPOBEHb BOJBI, T. €.
1o/ HeOobIMM HaropoM. [Ipu Takom criocode yBearmueHne COMPOTUBIICHUS 3arPy3KH
B OAHOM W3 (UIBTPOB WM BBIBOA (WIBTpa Ha MPOMBIBKY BJIEYET 3a COOOMU
nepepacnpeneneHie BoAbl 1o ApyruM  ¢duibTpam. CKOpoOCTh  (QHIBTPOBAHUS
perynupyercs TIO pacXoAy BOJIBI, TMpoImeAmeld depe3 ¢QuiIbTp, a oOmas
POU3BOAUTEILHOCTh — IO YPOBHIO B pe3epByapax ynctoit Bojbl (puc. 13). Io Takoii
cxeMe paboTaroT Bce HaMopHble GMIbTpbl. Ha cTaHImMsax HEOOJIBIION MPOU3BOIM-
TETHHOCTH TPUMEHSIOT PETYIATOPHI CKOPOCTH (DUIBTPOBAHUS TPSIMOTO JICHCTBUSI

(IOTIaBKOBBIE € APOCCETBHOM 3aCIOHKON UJIU THIPABINYECKHUE).

B

Pucynok 13 - Cxema ACP npou3BoAUTENbHOCTH (PHIBTPOB MO YPOBHIO
B pe3epByape 4ucToi Bojabl: 1 — perymnsartop; 2 — nudpmanomerp; 3 — 3aIBIKKA
C UCTIOJTHUTENIbHBIM MEXaHU3MOM; 4 — (DUIBTpPBI; 5 — pe3epByap YUCTOU BObI

Cucrema yrnpaBieHUs OTKPBITBIMUA QuiibTpaMu (puc. 14) cOCTOUT U3 ABYX HE
CBSI3aHHBIX MeXxay co0oil moacucTteM — Il PEryJMpOBaHUS  CKOPOCTHU
(uIBTPOBAHUS U YIIpaBICHUS TPOMBIBKOU (pUIIbTpA.

[lepBasi neiicTByeT NHO OTKJIOHEHHMIO pacxoia (uibTpaTta OT 3aJaHHOTO
3Ha4YeHMsI U TOCTpoeHa Ha 0aze pacxonmomepa u [I-perynstopa. OcBeTiieHHas Boja
4yepe3 OTKPBITYIO 3aJIBJKKY 3 OTBOJUTCA B pe3epByap YMCTOM BOAbL. Pacxoj BOJbI

BOCITPUHUMAETCS CYXKAIOIINUM YCTPOUCTBOM 2 ¢ TU(MAHOMETPOM 7, DIIEKTPUUECKHI
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CUTHAJI C KOTOPOTO MOCTYIAET B PETYISITOP 8, yIPABIISIONINI TPUBOIOM 3aJABUXKH C
MMOMOIIFI0 MAarHUTHOTO TyckaTens 9. 3aABM)KKa OTKPBIBACTCS 10 TE€X TOp, TMOKa
YMEHBIICHUE €€ CONPOTUBIICHUS HE CKOMIIEHCHUPYET MPHUPOCT MOTEPh B 3EPHUCTOU
3arpy3ke. [lepemnan Hamopa B puiibTpe usmepsercs uhMaHOMETPOM 4 ¥ BTOPUIHBIM
npubOpoM S C MO3UIMOHHBIM PETYIATOPOM, MO CHUTHAIY KOTOPOTO NMPUBOAMUTCS B
JIEICTBUE TOJICUCTEMA YIIPABIICHUS TPOMBIBKOM.

Korma namonHenue ¢GuiabTpa MPOU3BOAUTCA HE TIOJI YPOBEHB BOJABI U MEKIY
(GuabTpaMu HET THAPABIUYECKON CBS3U, PErYJIUPOBAHHE CKOPOCTU (PUIBTPOBAHUS
MIPOU3BOAMTCS TI0 YPOBHIO C TIOMOIIBIO AJIEKTPOTHOTO JaTduka 1, perymsaropa 6 u

MarHUTHOTO TycKaTelst 9 mpuBoIa 3aABMKKH 3.

-

B cucremy yripaBiieHUs! IPOMBIBKOIM

Pucynok 14 - Cxema ACP npou3BouTeIbHOCTH (PUIBTPOB
10 YPOBHIO BO/IbI B (pritbTpe
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Pucynok 15 - Cxema ACP npou3BoauTeNnsHOCTH (DUIIBTPOB IO IPUTOKY
BOJIbI HA CTAHIMIO: | — JaTYMK YPOBHS B pe3epByape UCXOTHOM BOJIbI;
2 — nupMaHOMETpP YpOBHEMEPA; 3 — Cy’Karolllee YCTPOHCTBO pacxoaoMepa;
4 — pacxozoMep; S — peryisaTop; 6 — 3a1aTIuK

Cxema ACP npou3BOAUTENBHOCTH (PHIIBTpAa C aBTOMATUYECKUM 3aJaTYMKOM
(puc. 15) peanuszyet 3aBUCUMOCTb CKOPOCTH (PHIIBTPOBAHUSA OT YPOBHS B OTKPHITOM
noJBOAsAIMEM KoJuiekTope. CuctemMa NpUMEHSETCS TOJIBKO B TeX CIOy4asX, KOrjaa
MeXay — QuibTpamMu  uMMeeTcs — TUApABIMYECKas ~ CBs3b.  BoccTaHOBIIEHHE
(bunpTpyroiiei cnocoOHOCTU PUILTPa CBSI3aHO C PSAJIOM ONEpalrii, MPOU3BOIUMBIX B
OTpENEICHHOM  TMOCJENOBATeIbHOCTH  C  3aJaHHOM  MPOJOKUTEIBHOCTHIO:
oTkirodeHue GuiabTpa oT obmieit maructpanu (0,5-1 MHUH); BKIIOYEHHUE TTPOMBIBHBIX
HacOCOB (HAIlOPHOTO pe3epByapa) U BO3IYXOAYBOK M BOJOBO3AYIIHOE B3PBIXJICHHE
3arpy3ku (3—5 MHH); OTKIIIOUEHHE BO3MYyXOAYBOK (MPOIECC MPOMBIBKU 5-10 MuUH);
CIIyCK TEpBOro (QuibTpaTa MOCie MPOMBIBKU (3-5 MHUH); BKIOUeHHE (UIbTPa B
pabounit nuki (1-2 Mun).

BrlmotHeHHE MEPEUNCICHHBIX OTIEPAlUid CBSI3aHO C OTKPBITUEM U 3aKPHITHEM
MATH-TIECTH 3aABMKCK Ha KaXJI0M (UIBTPE, BKIIFOUCHUEM M OTKIIOYCHUEM HAaCOCOB
U BO3Ayx0ayBoK. [Ipu Oonbmom uucie (GUIBTPOB BBITOJHEHHE ATUX OMEpaIuid
BO3MOYKHO TOJIBKO MPHU JUCTAHIIMOHHOM WJIM aBTOMAaTHYECKOM YIPABJICHHUH. 3ajada

aBTOMaTu3alnn (1)I/IJ'IBTpOB 3aKJIIOYAaCTCA HE TOJIBKO B OIICPATHBHOM KW HAACKHOM
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YIOpPaBICHUN MEPEKIIYATeIbHBIMA ONEpalsiMU, HO M B TOM, YTOOBI JOOUTHCS

MaKCUMAJIBHOH TIPOJIOJDKUTEIBHOCTH (DHITHTPOITMKIIA C HANMEHBIIIMMHU 3aTPAaTaMH BO/IBI.
IopsiioK BbINOJIHEHHUS PadOThI

1. I3yunTh cXeMbl aBTOMATUYECKOTO PETYIUPOBAHUS MPOU3BOAUTEIHLHOCTU
(GUIBTPOB: MO YPOBHIO B pe3epByape YHCTOW BOJBI; IO YPOBHIO BOABI B (PUIIBTPE; IO
IPUTOKY BOJIbI HA CTAHIIHIO.

2. BoryepTuTh CXEMBI.

3. [losicHUTb, yCIOBUS IPUMEHEHUS KaX/I0H CXEMBI.

4. OpopMHTH OTYET.
KoHTpoJsbHbIe 3a1aHUA

1. IlosicHuTe, KaKk NPOUCXOAUT ABTOMATHYECKOE PEryJIMpPOBAaHUE CKOPOCTH
(bunbTpaLKH.

2. HOHCHI/ITG, KaK IIPOU3BOAUTCA aBTOMATHYCCKAA ITPOMBIBKA CKOPLBIX (1)I/IJII>TpOB.
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IMMPAKTUYECKASA PABOTA Ne 38

ABTOMaTH3aIUsA PA00THI OUYUCTHBIX COOPY KEeHUIt

Hean padoTsi:

— O3HAaKOMUTKLCS C aBTOMAaTu3alueil paboThl JEHCTBYIOUIUX COOPYXEHUH MO
OUYMCTKE CTOYHBIX BOJI.

SHAHUSL

— peryiaupyeMbIX MapaMeTpOB COOPY>KEHHUIA;

— npuHIuna pabotsl ocHOBHBIX CAP 04HMCTHBIX COOPYKEHUM;

VMEHUsL:

— npuMeHsTh 1 nogaodupate CAP aisa kaxxoro mpoiiecca.
OBIIUE ITOJIOXEHUSA

PaboTy MeXxaHU3MpPOBAaHHBIX PEIIETOK CIEAYET AaBTOMATH3UPOBAaTh 10
3aIaHHOM IIporpamMMe WM N0 MaKCHMaJIbHOMY IEpENaxy YpPOBHS KUIKOCTH 10 U
IIOCJIE PEUIETKHU.

B meckonoBkax mMOpH BBICOKOM YPOBHE aBTOMATH3allMM OYUCTHBIX
COOPYKEHHH CJeIyeT aBTOMaTU3UpPOBaTh YAAJICHHUE MECKa MO 33JJaHHOM MpOrpaMMe,
YCTaHABJIMBAEMOM MPU 3KCIUTyaTalUU.

B mnepBUYHBIX OTCTOMHMKAX (pagUaIbHBIX WJIA TOPU3OHTAJIBHBIX) CIEIYET
aBTOMATU3UPOBATh IEPUOJMYECKUI BBIIYCK OCaJKa I00YEPEOHO M3 KaXJI0ro
OTCTOMHUKA.

B asporeHkax ciieqryer KOHTPOJUPOBATh PACXObl MIOBOW CMECH, aKTMBHOIO
uia U BO3yXa Ha KaXJOW CEKLHUH, a ITPH BBICOKOM YPOBHE ABTOMATHU3ALUU CIEIYET
pEeryaupoBaTh Mojavdy BO3/AyXa MO BEJIMYHMHE PACTBOPEHHOTO KUCIOpPOAA B CTOUHOM
BOJIE.

B BblcOKOHarpyxaembix OHODUIbTpax CJleAyeT KOHTPOJIUPOBATH PACXO]

MOCTYIAIOLIEN U PELUPKYIISIIUOHHON BOJBI.

47



Bo BTOpHUYHBIX OTCTOMHMKAX CleAyeT aBTOMAaTU3UPOBATH MOJAECPKAHUE
3aJIaHHOTO YPOBHS UJ1a, KOHTPOJIUPOBATH PAOOTY HIIOCOCOB.

B unoymioTHUTENsIX cieayeT aBTOMAaTHU3WPOBAaTh BBIMYCK YIUIOTHEHHOTO HJia
10 33JaHHOM MPOTrpaMMe WUJIM YPOBHIO HJIA.

Ha Bakyym-bunbTpax u (QuibTp-mipeccax CcJleayeT aBTOMaTHU3UPOBATh
J03UPOBAHMUE TMOJABAEMbIX PEAareHTOB, KOHTPOJIUPOBATh YPOBEHb OCaJKa B KOPBITE
BaKyyM-(puiIbTpa, pa3peKeHHE B PECHBEpE, AABICHUE CXKATOTO BO31yXa, YPOBEHb
BOJIbI B PECUBEPE.

B crTouHOll BOJE mMoOcCiIe KOHTAKTa € XJIOPOM CIIEAYEeT KOHTPOJIUPOBAThH
KOHLIEHTPAIMIO OCTaTOYHOT'O XJIOpA.

B ycpennurensx HeoOX0AMMO KOHTPOJIUPOBATh HA BbIXOJe BenuunHy pH wim

JpyTye mapaMmeTpsl, TpeOyeMble 10 TEXHOJIOTUH.
IHopsinok BbINOJIHEHHS PAadOThI

1. I3yunTh TPUHIUI ABTOMATUYECKOTO PETYJIUPOBAHUSI TEXHOJOTMUYECKUX
[apaMeTpOB.

2. BeraepTuTh (PYHKIITMOHAIBHYIO CXEMY C YCJIOBHBIMH OOO3HAYCHHSIMHU B
cootBercTBUM ¢ TpedoBanusiMu ['OCT «ECK]».

3. ObopmuTh OTUET.
KoHTpoJibHBIE BONIPOCHI

1. HazoBuTe, Kakue oOnepalnuyd BBIMOJHSIOTCS aBTOMAaTHYECKM HA OYMCTHBIX
COOPYKECHUSX.

2. HazoBute perynupyembie apaMeTpbl COOPY>KEHUH MEXaHUYECKOW OYHCTKU
CTOYHBIX BOJ.

3. HazoBute perymupyembie TapaMeTpbl COOPYXKEHUN OHOJIOTHYECKOM
OYHCTKHA CTOYHBIX BO/I.

4. HazoBurte peryimpyemblie TiapaMeTpbl COOPYKEHHI 10 00pabOTKe OCAIKOB CTOUHBIX BOJ,
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IMMPAKTUYECKASA PABOTA Ne 9

CocraBienne cxembl AC/IKY HacoOCHOM CTAHIMH

Hean padoTsi:

— O3HAKOMUTKCS C aBTOMAaTHU3alMe pabOThl HACOCHOW CTaHIUU;
— IIpuob6pectu HaBbikH B cocTaBiienuu cxem ACJIKY

SHAHUSL

— Ilpunnuna aBToMaTu3anuu paboThl HACOCHOM CTAHIIMU
VMEHUSL:

— CocraBisate cxembl ACJIKY HaCOCHBIX CTaHIUU.
OBIIME ITOJOXEHUA

ABTOMAaTU3UPOBAHHAsA CHCTEMA JUCIIETYEPCKOTO KOHTPOJIA M YIPABICHUS
(ACJIKY) Ha 6a3e nporpammHo-TexHuueckoro komruiekca JJEKOHT npennasnauena
JUTSI aBTOMATH3aIlui 00BEKTOB BOJIOTIOJITOTOBKHU M BOJIOOTBEICHHUS.

ACJIIKY ocyuiecTBisieT KOHTPOJIb U YINPABICHUE MPOU3BOJICTBEHHBIMU MPO-
1eccaMu, 00ObEKTaMH BOJIOKAHAJIa U CBOEBPEMEHHO MPEAYIPEXAAET O BOZHUKHOBE-
HUW aBapUITHBIX CUTyallMid WJIM BaXKHBIX COOBITHI Ha MYJbT JUCIETYEpa, YTO CIO-
COOCTBYET UX ONEPATUBHOMY YCTPAHECHHUIO.

ACJKY umeer TpexypOBHEBYIO pacIpeeICHHYIO CTPYKTYpPY. Y POBHH CUCTE-
MBI OIPEAENSAIOTCS CETEBOM TOMOJIOTUEN U HAJTUYMEM «HUHTEIUIEKTYaJIbHBIX» y3JI0B, B
pPOJIM KOTOPBIX BBICTYNAIOT MPOrPAMMHO-JIOTUYECKUE KOHTPOJUIEPhl U yCTPOMCTBA
BBO/Ia-BbIBOIa UH(POPMAIIUH.

Ha pucynkax 16-18 — 06pa3iipl SKkpaHHBIX HOpM.
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HacocHbIe cTaHInm BOJOIOIKAYKH
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Pucynok 18 - Dkpannas ¢popma «HacocHbIe CTaHIIMK BOIOTIOKAYKI
Iopsanok BbINOJIHEHUSI PAa0OTHI

1. CocTaBUTH KOMILICKCHYIO CXCMY aBTOMATU3allNH HACOCHOT'O arperara:

- aBTOMATUYECKHM 3aJIMB HACOCOB,;
- aBTOMAaTUYECKOE YIPABICHUE HAMTOPHOM 3a/IBUKKOIA;
- ABTOMAaTUYECKOE yIIPABICHUE AJIEKTPOIPUBOAOM HACOCA;

- ABTOMATHUYCCKaA 3alMTa HACOCHOI'O arperara.

2. O3HaKOMUTBCI C OCOOEHHOCTSIMU aBTOMaTu3alvy KaHaJIWn3allMOHHBIX

HACOCHBIX CTAaHLIMHI Ha MPUMEPE TUIIOBOU CTAHLIUU.

3. Berueptuts CAP HacocHOI cTaHIuy.

4. ObopMHTH OTYET.

KonTpoabHbIe BONPOCHI

1. Kakne OIepanru BBIIMMOJIHAIOTCA aBTOMATHYCCKH Ha HACOCHBIX CTaHHI/IHX?

2. Kakue JaTYUKHU YPOBHSA JKUAKOCTHU UCITIOJIB3YHOTCA HA HACOCHBIX CTaHI_II/ISIX?
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3. Kak pabotaer cxema aBTOMAaTHYECKOIO YMPAaBICHUS KaHATU3aLMOHHON
HAaCOCHOM CTaHLIMEN ¢ TpEMsI HACOCHBIMU arperataMu?

4. Kakue BcroMoraTenbHble (YHKUIMU JOJDKHA o0OecreynBaTh cHcTeMa
ACJIKY B o0OpaboTke u Bblgadue WHGPOPMAMK B CHCTEMax BOJOCHAOKCHUS W

BOJOOTBEICHNA?
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V. KPUTEPUU OLEHKHU BBIIIOJTHEHUS CTYAEHTOM

OTYETHBIX PABOT

- OIICHKA «OTJIMYHOY» BBICTABIIIETCS 00ydaromeMycs 3a paboTy, BBITOIHEHHYIO
6e301n009YHO, B IOJTHOM 00BEME C YUETOM PallMOHAIBHOCTH BEIOPAHHBIX PEIICHMUIA;

- OIICHKAa «XOPOILO» BBICTABJISIETCS  OOydarouiemycs 3a pabory,
BBITIOJIHEHHYIO B TIOJTHOM 00beME C HeI0UeTaMu;

- OIIGHKAa «Y/OBJIETBOPHUTEIHHO» BBICTABISICTCS OOydaromemycs 3a padoTy,
BBINIOJIHEHHYIO B HE MOJHOM o0beMe (He meHee 50% MpaBHIBHO BBITIOJHEHHBIX
3a/laHuid OT 001Iero oobemMa padboThl);

- OIICHKa «HEYJOBJIETBOPUTEIHHO» BBHICTABIIETCS OOydaromemycs 3a padoTy,
BBHIMIOJIHEHHYI0O B HE TNONHOM oObeme (Menee 50% NpaBUIBHO BBITOJHEHHBIX

3a/laHuid OT 001Iero oobseMa padboThl).
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[Tpunoxenue A

MunucrepcTBo 00pa3oBaHus U Hayku YensOMHCKON 00macTu
['ocynapcTBeHHOE OroKeTHOE NMpodeccuoHaIbHOEe 00Pa30BaTEILHOE YUPEKAECHUE
«lOKHO-YpanbCcKuil rocy/1apCcTBeHHbINH TeXHUYECKHI KOJLJIeIH»

OTYET
TI0 BBITTOJTHEHHIO MPAKTUUECKHX PadOT
110 TeMe 1.1 «ABTOMaTH3anys CUCTEM BOAOCHAOKEHIA 1
BOIOOTBEICHIISD)

MJIK 02.01: «39xcimtyaratiys 000pyI0BaHHS M aBTOMaTH3aIIs
CHCTEM BOJIOCHA0KECHHMS M BOIOOTBE/ICHHSD)

BbImoymHw: CTyIeHT rpyImbI

Mpanos B..
[ Tpoepwit: pernoaBaTesb
T.M. CyznaneBa

Yenabuuck, 2020
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