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AKT COTI'VIACOBAHUA

HA METOAUYECKHE PEKOMEHIALUH 10 BHINOJHEHHUIO IPAKTHYECKHUX padoT

no 1IM.02 Jxcniryarauus cereil U COOPYKeHU BOAOCHAOKEHUSA M

Bonoorsenenus, MJIK 02.01 Oxkcruryaranus 000pya10BaHHUS H
aBTOMATH3ALUA CUCTEM BOJOCHAOXKEeHHUSI M BOJAOOTBeaeHMs, Tema 1.1

ABTOMATH3aLMsl CUCTEM BOAOCHAOKEHUS U BOJOOTBEACHHS,
pa3padorannbie npenoaaBaresem IOYpI'TK
Cys3nasieBoit TarbsiHoi MuXaJI0BHOM

Mertoauyeckue pEKOMEHAAIMU TI0 BBIMOJHEHUIO TIPAKTUUYECKUX padoT,
pa3paboTaHbl B COOTBETCTBUM C Mporpammoil mpodeccuonambHoro moayis [1M.02,
SIBJISIIOIIETOCS. YaCThl0 TMPOrpaMMBbl MOJATOTOBKHU CIIEIIUATMCTOB CPETHEr0 3BEHA B
coorBeTcTBU ¢ PI'OC mo cnemuanpaoctu CIIO 08.02.01 BoxpocHaOxenme u
BOJOOTBeIcHHE ©0a30BOM IOATOTOBKM B YacTH OCBOSHHS OCHOBHOI'O BHJA
npodeccroHaIbHON AeATeIbHOCTHU

ABTOpPOM MpEJICTABICHBI METOJAMYCCKUE YKa3aHus Ha 24 yaca JJisg IPOBEACHUS
PAKTUYECKUX 3aHSITHH.

[Ippy  BHIMONIHEHWHM  TPAKTHUYECKUX  pabOT  CTYIEHTBl  3aKPEIUISIOT
TEOPETHYECCKUN MaTepHall, MPHUOOPETaOT HEOOXOIUMbIE YMEHHUS U HABBIKU: B CHATHU
MOKa3aHU BOJIONIPOBOJHOTO CUCTUYHMKA, B ONPE/ICICHUN TaBICHUS B TPYOOIIPOBOJIE, B
IIPOU3BEJICHUH HACTPOUKH PETyJIATOpa JaBJICHUSA, B COCTaBICHUU (YHKIIMOHAIBHBIX
CXEM aBTOMAaTH3allHH.

CTtpykTypa METOAMYECKUX YKa3aHUU  YIOBJIETBOPSET MPEABABISIEMbIM
TpeOoBaHuAM. YueOHas uTepaTypa yKazaHa B HEOOXOIUMOM oOBeMe.

Mertoaudeckne peKOMEHIAINK 110 BBIIIOJIHEHUIO MPAKTHYECKUX paboT 1Mo TeMe
1.1 ABTroMarm3ammsi CHCTEM BOJOCHAOXEHHS M BOJOOTBEICHHS COOTBETCTBYIOT
YCTaHOBJICHHBIM TPeOOBAaHUSAM M MOT'YT OBITh PEKOMEHIOBAHBI JIJISI MCIIOJIb30BAHUS B
yueOHOM Tpormecce I oOydeHms  cryaeHToB  crenmanbHOocTH  08.02.01

«BOI[OCH36)KCHI/IC N BOJOOTBCICHHUC).

Iadeueii npskenep 000 « IMpocnexT
0
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1.IHIOACHUTEJIBHAA 3AIINCKA

Metoauyeckre PEKOMEHIAIMU IO  BBIMOJHEHUIO MPAKTUYECKUX padoT 1Mo
[IM.02 DxkcmiyaTanusi ceTel U COOpYKEHUM BOJOCHAOXKEHHS U BOJOOTBEICHUH,
MIK 02.01 DOkcrutyatanusi oOOpyJOBaHMsI M aBTOMAaTU3alMsl  CHCTEM
BOJIOCHAOKCHHUS U BOJOOTBeAcHMs, Tema 1.1 ABToMaruzamus CHCTEM
BOJIOCHA0KeHus 1 BogoorBeaeuud it crenuanbaoctd 08.02.01 BomocHaOxeHue u
BOJI0OTBeIcHUE (0a30Bas MOATOTOBKA).

[TpakTryeckue 3aHITHS SBJISIOTCS BAXKHBIM AJIEMEHTOM 00yueHus. B mpouecce
BBITIOJIHEHUSI MPAKTUYECKUX pabOT 00ydYarOIIUECss CUCTEMATU3UPYIOT M 3aKPEIUISIOT
MOJIyYECHHBIE  TEOPETHYECKHE  3HAHUS, Pa3BUBAIOT  HMHTEIUICKTYallbHbIE |
npodeccuoHaabHble yMEHHs, (QOPMHUPYIOT JJIEMEHTHl KOMIETCHIIMNA OyIyImx
CIIEIUAIIUCTOB.

Mertoaudyeckue  pEeKOMEHJAIMM  TMpeIHa3HAuYeHbl  JUIi  OpraHu3alluu
BBITIOJIHEHUSI TNpakTH4YecKux pador mo Teme 1.1 ABTomMaTuzamusi CHCTEM
BOJOCHAOXeHUsT © BojooTBeAeHUs, [IM.02 Dkcrutyatanus ceTe U CoopyKeHU
BOJOCHAOXCHUSI W BOJOOTBEACHUS.

[IporpamMmmoil TpeayCMOTPEHO BHINIOJHEHUE 18 4acoB MPaKTUYECKUX 3aHATHH,
HaIlpaBJICHHBIX HA (HOPMUPOBAHUE '

YMEHMU:

— obecnieunBaTh 0€30TKa3HYIO U 3(PPEKTUBHYIO pabOTy CUCTEM BOJIOCHAOKCHHSI

U BOJOOTBEACHUS;

— BHEJPATH NEPEAOBbIE TEXHOJOTMU MPU CTPOUTENIbCTBE, HSKCIUTyaTallud |

PEKOHCTPYKIIMU CUCTEM BOJIOCHAOKEHHS U BOJOOTBECHUS,

— ONpeNensiTh W aHaJU3UPOBaTh  OCHOBHBIE  TEXHHKO-PKOHOMHYECKHUE
oKa3aTelu;

3HAHMI:

— JKCIUTyaTalli0 COOPYKEHUH U 00O0pyNOBaHUSI CHUCTEM BOJOCHAOXKEHHUS U

BOJOOTBECHHUS,



— DJIEMEHTBHl AaBTOMATUYECKUX YCTPOMCTB, METOAbI HM3MEPEHUH, YCTPOMCTBO

KOHTPOJIbHO- U3MEPUTENIbHBIX MPUOOPOB TEXHOJIOTMYECKOTO KOHTPOJIS;

— OCHOBHBIE€ MPUHLMUIBI aBTOMATU3alUU 3JEMEHTOB CUCTEM BOJOCHAOXKEHHUS U

BOJIOOTBEACHUS;

— METOJUKY OIpEEICHHs] OCHOBHBIX TEXHUKO-I)KOHOMUYECKHUX MOKa3aTemeil;
— crnocoObl  MOBBIIEHUS  3(PPEeKTUBHOCTH  PabOThl  BJIEMEHTOB  CUCTEM

BOJIOCHA0KEHUS U BOJIOOTBEACHUS, SDHEProcOeperarome TeXHOJOTUH;

— TpeOOBaHMs OXpaHbl TpyAa, TEXHUKH OE30MaCHOCTH M MPOTHUBOMOKAPHOMN
0e301acHOCTH;

[Ipaktuueckue pabOTHl BBIMOITHSAIOTCS CTYACHTAMH COIJIACHO 3a/IaHHOMY
BapuaHTy. Jlo Hayayia BBIMOJTHEHHUS PAOOTHI CTYAEHTHI JOKHBI O3HAKOMHUTBCS C
Henbio paboThl, TEOpHEW MO JaHHOW TeMme, MOPAIKOM BBIOJHEHHUS PAaOOTHI H,
OTBETMB  Ha  BONPOCHl  INpENoAaBaTeisl, MNPUCTYNIUTb K  BBIIOJHEHUIO
UHAVBUAYAJIBHOTO 3aJaHUS.

[lo pe3ynpTaraM BBINOJIHEHHON MPAaKTUUYECKONH pabOThl CTYIEHTHI JOJIKHBI
0opOpMHUTH OTYET B COOTBETCTBUM C IpPaBUJIAMH, NPUBEIECHHBIMU B METOJUYECKHX
yKa3aHUSAX, U OTBETUTh Ha KOHTPOJBHBIE BOIPOCHL. THUTYNBHBIN JTUCT JOJKEH OBITH

o OopMJIEH B COOTBETCTBHUH C MPUIIOKEHUEM A.



1. COAEPKAHUE OTYETA U TPEBOBAHUA K ET'O
OPOPMJIEHHNIO

1. Otyer 1O nUpaKTUYECKONM WM JIA0OpAaTOPHON paboTe BBHIMOJIHSIETCA B

COOTBETCTBHH ¢ TpeOOBaHMsAMHM JeicTBYOmMX ctanaaptoB (OCT).

2. OTueT BKIIOYAET B ceOsl pasjelibl, OTpakalolie BCE JTalbl BHITOJHECHUS
paboTHL.
2.1 Homep, Ha3BaHUE U 11eJIb paOOTHI.

Lens pa®oThl OTpakaeT OCHOBHBIE 33J]a4l TEOPETUUYECKOTO M IKCIEPUMEHTATBHOTO

IUIaHa, pellaemMbie B JaHHOM paboTe.
2.2 PacueTHO€ 3a1aHueE.

Kaxapiii 3Tan pacuera JOKEH MMETh CBOM IMOJ3aroj0BOK, MPUBOJIUTCS pacyeTHas
cxema (TIpu HEOOXOJMMOCTH), HCXOJHBIE JaHHbBIEC, pacueTHble (HOPMYIIbI,
pe3yNbTaThl PacuyeToB B BHJIE TaOiMIl, HEOOXOAMMBbIE TpPapUKU U CXEMBI,
BBITMIOJTHEHHBIE B MacITade.

2.3 DKCIIiepuMEeHTaJIbHAs 9acTh.

BrxroaeT B ceOst cxeMbl U pe3yJIbTaThl U3BMEPEHUI, CBEJICHHBIE B TAOIHUIIBI.

Kaxxap1it aTam, oneIT JOIKEH KMETh CBOM I103aI0JIOBOK.
2.4 O6paboTKa pe3yabTaTOB IKCIIEPUMEHTA.

[IpuBoasTCS TaOIUIBI PE3YIHTATOB PACUETOB IO IKCIEPUMEHTAIBLHBIM JTaHHBIM, BCE
dbopMyIIBI, TT0 KOTOPBIM JIENATNCh 3TH PAaCcUeThl, TOCTPOCHHBIC M0 PE3yJIbTaTam
AKCIIEPUMEHTOB U PACUETOB JUarpaMMbl U TpaduKH, aHAIH3 PE3yIbTATOB,
OTBETHI HA BOIPOCHI JAHHOTO pa3ielia yKa3aHUil.

[lo ykazaHuio mpenojaBaTelisi B OTUYETE JAIOTCS OTBEThl HA KOHTPOJIBHBIE BOMPOCHI,
MIpUBEJICHHbIE B paboTe.

3. Tpadmyeckas dactp oT4eTra (CXeMbl, TaOMUIBI, TpapUKA) BBITOIHIIOTCS
KapaHJallloM C MPUMEHEHUEM YEPTEHKHBIX HHCTPYMEHTOB.

4. Otuer mo paboTe BBIMOJHACTCS WHAUBHUIYAIbHO KaXKIbIM CTyAeHTOM. B oruere

JIOJKHBI OBITh YKa3aHbI Tpynma, (GaMuusi CTYJECHTa U aTa BBITIOJHEHUS OTYETA.



1. HEPEYEHb IPAKTUYECKUX PABOT

KomnuectBo
No 9JacoB Ha
Ne Tembr - Bun 1 HanMeHOBaHUE PaOOTHI BBITIOJTHEHUE
3aHSITHS >
ayJTUTOPHOH
paboThI
1. lIpakxmuueckas paboma Ne [ «3yuenue
NIPUHIIAITA ISHCTBHSI IPUOOPOB TSI 2
i U3MEPEHUS TEMIIePaTypPhI».
= 2. Ilpakxmuueckasn paboma Ne 2 «OnpeneneHue 9
2 JIABJICHUS B TPYOOIPOBOJICH
Lc.é 3. lIpaxmuueckasn paboma Ne 3 «3yuenue 5
9 paboThl BOIOMEDPAY»
§ = 4, IIpaxmuueckas paboma Ned «IIpoBectu
S % HACTPOHKY PErysATOpa JABICHUS MPAMOTo 2
L 5 JIEHCTBUS
% g 5. IIpaxmuueckas paboma Ne5 «IIpoBectu
= 2 HACTPOMKY peryisiTopa AaBICHHS HEMPSIMOTO 2
= JIEHCTBUS»
‘é’ 6. llpaxmuueckas paboma Ne 6 «COCTaBUTH 5
g (GYHKIIMOHAJIBHBIE CXEMbl aBTOMATH3AIIII
e 1. llpakxmuueckas paboma Ne 7 «PaccMOTpeTh 5
fga ABTOMAaTH3AIIUI0 pabOTHI CKOPBIX (DHIIBTPOBY
= 8. Ipaxmuueckas paboma Ne 8 «PaccMOTpeTh
g aBTOMAaTHU3aIIUI0 pabOTHl OUUCTHBIX 2
& COOPYKEHU I
Q. IIpaxmuueckas paboma Ne 9 «CocTaBUTH 5
cxembl ACJIKY HacocHOM CTaHITUN
18

HUTOI'O:




IV. METOAWYECKHWE PEKOMEHJIALIUU
K BBIITOJIHEHUIO MPAKTUYECKUX PABOT

IMMPAKTHYECKASA PABOTA Ne 1

N3y4yenne npuHnuna aeiicreus npudopos
JJIS U3MEPEeHUs TeMIepaTyphbl

eab padoThI:

— yriayOuTh M 3aKpenuTh TEOPETUUYECKUE 3HAHUS, MOTYUYCHHbIE Ha YPOKE MPHU
U3YYEHUU MPUOOPOB JIJIsI U3MEPEHUS TEMIIEPaTyPHI;

— pPa3BUTh YMEHUS CAMOCTOSITEIBHO M3y4yaTh NMPHUHIUI  JCHCTBUS PUOOPOB
JUTISL UBMEPEHUS TEMIIEPaTyPhI;

— 3aKpenuTh YMEHUE YUTATh U TOHUMATh MPUHIUITHATBHBIC CXEMBI.

3HAHUSA.

— KJIaccu(puKaluu NpudOpPOB AJIA U3MEPEHHS TEMIIEPATYPHI;

OTJIUYMI MEPBUYHBIX NMpeoOpazoBarTeeit TeMneparyphl;

— TMPUHIMUIA JEHCTBUS PUOOPOB I UIMEPEHUS TEMIIEPATYPHI;

— yCTpOHCTBa MPUOOPOB IS UIMEPEHUS TEMIIEPATYPHI;

YMEHHS:

— CaMOCTOSITEIPHO H3y4aThb IMPUHLIUII JEUCTBHS U YCTPOMCTBO TEPMOMETPA
COTIPOTHBIICHHS C BTOPUYHBIM MPUOOPOM JIOTOMETPOM;

— YUTaTh NPUHUUIHUAIBHYK CXEMY YPaBHOBEUIEHHOI'O MOCTa ¢ TEPMOMETPOM

COIIPOTUBJICHHUA.
OBIIUE ITOJIOKEHUSA

Temnepamypa — Gu3ndeckas BeIWYWHA, XapaKTePHU3YIOMIas COCTOSHHE
TEPMOJUHAMUYECKOTO PABHOBECUS CUCTEMbI M SIBIISIIOIIASACS OJHUM K3 OCHOBHBIX

MapaMeTPOB B MHKECHEPHBIX CUCTEMAX.



Jns u3amepenus temnepartypsl B cuctreme eaunui CHU npuHsaTa temnepartypHas
mkana ¢ eauuuieit temneparypsl KenbBun (K). HauanbHOW TOUYKOM 3TOM IIKasbI
spisieTcss a0comtoTHbIM HyNb (0 K). JIns  TEeXHOIOrMYecKMX  HU3MEpPEHUN  4acTo
MPUMEHSAIOT TEMIIEPATYPHYIO IIKAJIy C €AUHULEH TeMmmepaTypbl rpaayc Llenbcus
(Q).

CyliecTByIOT ~ KOHTaKTHbIE M OECKOHTAaKTHBIE  METOJbl  H3MEPEHUs
TeMIepatypbsl. B mepBoM ciydae HEOOXOIUMO OOECIEeUUTh HAJICKHBIA TETUIOBOM
KOHTaKT YyBCTBUTEIBLHOTO OJJIEMEHTa Mpubopa ¢ oObeKkTOM  u3MepeHusa. Ecnu
OTCYTCTBYET  BO3MOXXHOCTb  TAaKOrO  KOHTAaKTa, MPUMEHSIOT  pa3jIUYyHbIC
OCCKOHTaKTHBIC METOJIbl U3MEPEHUS.

CpenctBo it  KOHTAaKTHOTO  HM3MEPEHHUS  TEMIIEpATypbl  Ha3bIBAETCS
mepmomempom.

B npomeinuieHHOCTH HauOoJblllee NPUMEHEHUE TOJYUYWIH: TEPMOMETPHI
pacliMpeHusi, MAaHOMETPUUYECKUE TEPMOMETPHI, TEPMOMETPHI COMPOTUBIICHUS,
TepMOIapbl (TEPMOIJICKTPUUECKUE MUPOMETPHI) U TUPOMETPHI U3IyueHusi. Bce oHu,
3a UCKJIIOYEHUEM MUPOMETPOB U3IYyUE€HHUS, B MPOLECCE IKCILUTyaTallMU HAXOIATCS B
KOHTAKTE€ C U3MEPSIEMOM CPEIOM.

Tepmomempul pacuupenus

[IpyuHIUIT W3MEpEeHUsT TEPMOMETPOB pACIIMPEHUS OCHOBaH Ha TEIJIOBOM
pacmpeHud (M3MEHEHHH 00beMa) )KUIKOCTEH.

JKUMaKOCTHBIE CTEKJISHHBIE TEXHUYECKHUE TEPMOMETPHI MMEIOT 3alOJTHEHHBIN
KHUIAKOCThIO (OOBIYHO PTYThIO) pe3epByap, TOHKOCTCHHYIO KaIWLIIPHYIO TPYOKY,
IJTACTUHY C HAHECEHHOW Ha HEH IIKaJIoil, HapyKHYIO CTEKISHHYIO O0OJIOUKY.

PTyTHBIE CTEKJISHHBIE TEPMOMETPHI PACIIMPEHHUS OTIMYAIOTCS BBICOKOM
TOYHOCTBIO U3MEPEHMS, CTAOMUIBHOCTHIO IPayHPOBOYHON XapaKTEPUCTUKU U MaJOH
CTOUMOCTBI0. OJTHAKO MX XPYMNKOCTh, MOKA3bIBAET HEBO3MOXXHOCTh MCIIOJIb30BAHUS B
ACY " 3HauYuTENIbHBIC JUHAMUYECKHE, a WHOIJAa W METOJUYECKUE MOTPEITHOCTH
OTPaHUYMBAIOT 00JACTh TPUMEHEHUSI.

Manomempuueckue mepmomempuot
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[IppyHOMn ~ W3MEpEeHHsT MAHOMETPUYECKHMX TEPMOMETPOB OCHOBaH Ha

HU3MCHCHHWH OAaBJICHUA rada, )XUAKOCTU WJINM HACBIIICHHOTI'O IIapa B 3aMKHYTOM 00BEME

e

B 3aBUCHMOCTH OT TeMnepaTypsl (puc. 1).

—_— e =

2

Pucynok 1- Manomerpuueckuii Tepmomerp: 1 - TepMoOaLIoH;
2 - Kanwuip; 3 - MAaHOMETP

MaHoMeTpruuecKkiue TEPMOMETPHI MOTYT paboTaTh B YCIOBUSX BHOpaIuu, a
TAaKK€ BO B3pbIBO- M I0KAPOONACHBIX NOMeENIeHusX. IIpy uX HCHOJIb30BaHUU
BO3HMKAIOT MOTPEIIHOCTH, TMPUCYIIME MAHOMETPUYECKHMM TEPMOMETpaM U
BBI3bIBAEMBIE KOJICOAHUSIMU OapOMETPUYECKOTO JABJIEHUS WM TeMIlepaTyphl
OKpyXalolel cpeapl, a Tak)Ke B3aUMHBIM PACIOJIOKEHHEM TepMoOauioHa U
U3MEPUTEIIHLHOTO TIpHOopa.

Tepmomempol conpomuenenus

[IpuHIUn fAedCTBUSL TEpMOMETpa CONPOTUBICHUS (puc. 4) OCHOBaH Ha
3aBUCUMOCTH 3JIEKTPUYECKOTO COMPOTUBICHUS UYyBCTBUTEIBHOTO 3JIEMEHTa OT
TeMrepatrypbl. HyBCTBUTEIbHBIM 3JIEMEHTOM TEPMOMETPA COMPOTHUBIIEHUS SIBISETCS
TOHKasl IUJJaTUHOBas WM MeJAHas MpoBojoka 1, HaMoTaHHas Ha Kapkac,
3aKIIOYCHHBIA B 3alIUTHYI apMmatypy 2. KOHIBI TpoBOJOKM B Kojimauke 4
MIPUBAPEHBI K BBIBOJIaM, KOTOPHIE COSAMHSIOTCS ¢ KabereM s Tiepeiau OKa3aHHi.
ITynep 3 CiyXuT 115 MOHTa)Ka TEPMOMETPA.

[InatunoBble TepmomeTpsl comnpotuBienuss (TCII) wucnons3yroTcs A
m3mepenuit ot - 200 go +650 °C, wmennbsie TepmomeTpsl conpotuBieHus (TCM) —

s m3meperuit ot — 50 go +180 °C. HamGonee OmarompusiTHBIC Il HAJEKHOU
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paboThl 3TUX TEPMOMETPOB BEpXHHUE Tpenenbl uzMepenus coctaBisitoT: 600 °C mis

TCIIn 100 °C qst TCM.

N mnE =

Pucynok 2 - O61muii BUg TepMomMeTrpa Pucynok 3 - TepmomeTp cOonpoTHUBIACHHUS:
COIIPOTUBIICHUS 1 — npoBonoka; 2 — kopmyc

(7 &4
s
s e

— .

! ee—
| 3
AR

i\\\\\\\v;:.;'; [

Pucynok 4 - KoHCTpyKlKs TepMOMETpa COMPOTUBIICHUS

TepMOMETpBl  CONMPOTUBIICHUS, YYBCTBUTEIbHBIE  DBJIEMEHTHI  KOTOPBIX
M3TOTOBJIEHBI W3 TOJYIPOBOJHUKOBBIX MATEPUAIOB, HA3bIBAIOTCS MEPMUCTNOPAMU
Wi mepmopezucmopamu. VX NPUMEHSIOT Uil U3MEPEHUsI TeMiepaTtypbl oT —90 1o
+180 °C.

[Tepenaya wHGOPMAIIUM OT TEPMOMETPOB CONPOTHBIICHUS OCYIIECTBIISICTCS C
MOMOIIBI0 JIOTOMETPOB M MOCTOB, H3MEPAIOIINX HW3MEHEHHUE BJICKTPUUYECKOTO
CONPOTHUBIICHUA TEPMOMETPA NPU M3MEHEHUH TEMIEPATYPbl KOHTPOJHUPYEMOM
cpenbl. JloromeTrpbl CEroHs MOYTH HE MNPUMEHAIOTCS B CBSI3M C [IUPOKUM
paclpoCTpaHEHWEM aBTOMATHUYECKUX JJEKTPOHHBIX MOCTOB, HMEIOIIUX OoJee
BBICOKHUH KJIaCC TOYHOCTH.

Cpeocmea usmepenus memnepamyp no u3ayueHuro

Jna  wu3mMepeHus TeMmmeparyp O  TEIJIOBOMY  M3JIYYEHHIO TeJl B
MPOMBIIIEHHOCTH MPUMEHSIOTCS YETHIPE Pa3HOBUIHOCTH MTUPOMETPOB.

Keazumonoxpomamuueckue nupomempst TNpPEeAHA3HAYCHBI JII H3MEPEHUS

TEMIEPAaTypbl HArpeToro Tejaa OECKOHTAKTHbIM METOJOM MYyTEM BHU3YaJIbHOTO
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OTPENICNICHNs] YHEPTETUUECKON SIPKOCTU HU3MEPSEMOro Tejia MpH JJIMHAX BOJH, Kak
npaBuiio, 6Ju3kux K 0,65 MKM.

Domosniexkmpuyeckue nupomempsl JTHUOO0 UBMEPSIOT TEMIEpaTypy IO
SPKOCTHOMY METOAY, JIMOO paboTal0T Kak MUPOMETPhl YaCTUYHOIO H3IyuyeHus. B
MEPBOM CJIy4ae HCIOJB3YETCS 3aBUCUMOCTh TEMIEpaTypbl OT CIEKTPaIbHOM
SHEPreTUYECKOM SPKOCTH, @ BO BTOPOM CIydae - 3aBUCHMOCTb OT TeMIEpaTyphl
HEPIreTUYECKON IPKOCTH U3TYyUCHHS B OTPAHUYCHHOM MHTEpBaje JJIUH BOJIH.

Ilupomempovr  cnekmpanbHo20  OmHOWIEHUs  OCYUIECTBISIOT  U3MEPEHUE
TEMIIEpaTyphbl MyTEM WU3MEPEHHUS COOTHOIICHHS SIPKOCTEH Ha JBYX Y3KHUX ydacTKax
JUTMH BOJIH, KaK MPaBUJIO, B BUAUMOMN 00JIaCTH CTIEKTpa.

Bmopuunvie npubopul uzmepenus memnepamypul

B kadyecTBe BTOPHUYHBIX W3MEPUTEIBHBIX ITOKA3BIBAIOIIMX W CAMOIUIIYIITUX
puOOPOB B KOMILJIEKTE C TEPMOMPEOOPA30BATEIISIMU COMTPOTUBIICHUS MPUMEHSIOTCS
JIOTOMETPHl U AaBTOMAaTUYECKHE MOCTHI, @ B KOMIUIEKTE C TEPMOAJIEKTPUUECKUMU
npeoOpazoBaTeNiIMU U MUPOMETPAMU TOJHOTO HW3IyYEHHUS MUUIMBOJIBTMETPHI U
aBTOMAaTHUYECKUE MOTEHIHUOMETPHI. JIOTOMETPhl U MUJUIMBOJIBTMETPHI B CHIIy CBOEH
OPOCTOTHl M  HAIEKHOCTH IIMPOKO MCIOJB3YIOTCS KaK TOKa3bIBaIOIIUE U
CUTHAJIM3UPYIONIME TMPUOOpPHI JUIsi MECTHOTO H  JUCTAHIIMOHHOTO KOHTPOJIS
TEMIIEPATYPHI.

JloromeTpsl paboOTalOT TOJBKO B KOMIUIEKTE C JaTYMKAMU TEMIIEPaTyphbl -
TEpMOMETpaMu CONPOTHUBIICHUS COOTBETCTBYIOIIUX IpayupoOBOK;
MUJUTMBOJIBTMETPBI - C TEPMORJICKTPUUYECKUMH TPEOOPa30oBATEIIIMU TEMIIEPATYPBI
(tepmomnapamu). MarHMTORJIEKTPUUYECKHE  JIOTOMETPHI  TMPEAHA3HAYCHBI IS
M3MEPEHUS W PETUCTPAIMH TEeMIIepaTyphbl, U3MEPIEMO TepMompeoOpa3oBaTeIsIMu
COTIPOTHBIICHMS, a TaK J>K€ JUIsi W3MEPEHUs JPYyrux MapamMeTpoB C IOMOIIBIO
npeodpa3oBaTesieii COMPOTUBICHUS.

[MpuHnMNIUanpHas CcXeMa YpPaBHOBEIICHHOTO MOCTa C  BKJIIOYCHHBIM
TEPMOMETPOM conpoTHBIIeHUs Rt n3o0paxena Ha pucyHke 5 (R) u Rz — pesucropsr ¢

IIOCTOAHHBIMH HM3BCCTHBIMH COIIPOTHBJIICHUAMU, Rz — pcoxopua, KOTOpI:IfI ABJIACTCA
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peryJupyemMbIM miedyoM MocTa). CONpoTUBIICHUE ABYX COCIUHUTENbHBIX TUHUN 2 Ry
npubasigercs K conpotuBieHuto tepmomerpa Ry K omHol u3 auaronaneit Mmocra
(BD) mnonxirodeH BHENIHWHM WMCTOYHHK IOCTOSHHOTO TOKa, K HM3MEPUTEILHOU
nuaroHann AC — 4YyBCTBUTENbHBIN W3MEpUTENbHBIN mpubop (Hyab-ipudbop HII).
Jlist paBHOBecust MOCTa HEOOXOAMMO, 4YTOOBI TPOM3BEACHMS MAPAJUIECIBHBIX ILIeY
MocTa Obutn paBHbl, T. €. Rj (R, + 2 Rin) = Rz Rs, orciona Rt = (R3/ R1) R2 - 2 R,
W3mensisi 3HaueHue conpoTuBieHus R; myTreM nepemelmieHusi IBHXKKAa Peoxopia,
BCEr/la MOKHO JJOOUTHCSI TAKOTO COCTOSTHUSI CXEMBbI, TPU KOTOPOM TPH ONPEEICHHOM
COOTHOILIEHUH MEXAY CONMPOTHBICHHUSIMU IJIed MOCTa noTeHuansl Touek 4 u C, a
CJIeI0BaTeNbHO, U TOK B HyJb-Tipubope HII, paBHbl Hymr0. Takoe cocTosiHuE OOBIYHO
HA3bIBAIOT COCTOSIHUEM PaBHOBECHS CXEMBI.

[Ipy u3MeHeHHUH CONpPOTUBICHHS TepMoMeTpa R| Hapymiaercss paBHOBECHE
mocTta. [lockoiapky MOCTOBasi cxema MPUXOAUT B pPaBHOBECHE IIPU PABEHCTBE
IPOU3BENICHUI COMPOTUBIECHUA MPOTHBOMOJIOKHBIX IUJIEY, TO, MEpeMelasl JBUKOK
peoxopaa Rz, MOXHO HaWTHM MOJOXEHUE PABHOBECHUSI CXEMBI 10 OTCYTCTBUIO
OTKJIOHEHHUSI CTpeJKU HyJb-ipubOopa. Takum o00pa3oM, MO TMOJOKEHUIO IABUKKA
peoxopaa MOKHO ONPENEIUTh 3HAUEHUE U3MEPSIEMOTO COITPOTUBIICHUSI TEPMOMETDA,

a, CJIe0BAaTENIbHO, U €r0 TEMIIEPATYPY.

Pucynok 5 - IlpuHuunuanbHas cxeMa ypaBHOBELIEHHOTO MOCTa
C TEPMOMETPOM COIIPOTHUBIICHUS

12



IHopsiaok BbINOJIHEHHs Pa0dOThI

1. M3y4nTh KOHCTPYKLIHIO TEPMOMETPA CONPOTUBIICHUS.

2. I3yunuTh  NPUHLMIHAIBHYIO  CXEMY  YpPaBHOBEIIEHHOIO  MOCTa C
TEPMOMETPOM CONPOTHUBIICHHUS.

3. Onucarp OpUHLMN ACHUCTBUS U YCTPOMCTBO TEPMOMETPA CONMPOTUBICHUS C
BTOPUYHBIM MPUOOPOM JIOTOMETPOM.

4. OpopMUTH OTUET.

I'paghuueckan yacmo omuema: BBIYEPTUTH NPUHITUITHATBHY IO

JIEKTPUYECKYIO CXEMY YPABHOBEIIEHHOIO MOCTA C TEPMOMETPOM COIIPOTUBIICHHUS.
KoHTpoabHbIE BONPOCHI

1. Kakue ®3 JaTYMKOB TEMIIEPATypbl MOXHO MPUMEHSATH IS W3MEpPEHUs
OTpPUIIATEIBHBIX TEMIIEPATYP?

2. Kak BamsieT Ha MOTPEIHOCTh MU3MEPEHHs] PACCTOSTHUE MEXAY JaTYUKOM U
U3MEPUTEITBHBIM MPUOOPOM Y TEPMOMETPA CONPOTUBIICHUS?

3. Uto obecrieunBacT B3aMM03aMEHSIEMOCTh TEPMOMETPOB COITPOTUBIICHHS ?

4. MOXHO 1M,  WCIONB3YyS  TEPMOMETP  CONPOTHUBICHHS,  COCTABUTH
U3MEPUTENIbHYIO 1IeMb JJIs JUCTAHIIMOHHOM TMepenadynd pe3ysbTaTOB H3MEPEHUs
TeMIIepaTyphI?

5. UeM omiIMYaeTCsl MUPOMETP UIITYUYEHUSI OT OCTAIIBHBIX IATYMKOB TEMIIEPATyphl?
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IHPAKTHYECKAS PABOTA Ne2

OmnpepesieHue 1aBJieHUs B TPYOONpoBoe

eab padoThI:

— yriayOuTh TEOpEeTUUYECKUE 3HAHUS O Npudopax sl U3MEPECHUS J1aBICHUS
KUJKOCTH;

— HAY4UThCS OMNPENENATh JABJIECHUE B TPYOOIPOBOAE C TMOMOIIBI0 MaHOMETPOB
PA3IMYHOrO KJIacca TOUHOCTH;

— U3Y4YUTh KOHCTPYKIIMIO MAHOMETPOB;

— DKCIEPUMEHTAIHLHO  TPOBEPUTh W  MOJATBEPAUTH  KJIAcC  TOYHOCTH
MaHOMETPOB,;

— OpUOOpPECTH HABBIKM B CHATHU TOKa3aHUW C MaHOMETPOB Pa3IMYHOTO
KJIacca TOYHOCTH.

3HAHUSA:

— KOHCTPYKIUU MaHOMETPOB;

— METOJUKHU ONpEeNIeTICHUs JaBJICHUS B TPyOOTIPOBO/IE;

YMEHUs:

— MPOBEPSTH U MOATBEPKAATH KIACC TOYHOCTH MAHOMETPOB;

— ONpeeNATh JaBJeHUE B TPYyOOIPOBOJIE MAHOMETPAMH PA3IMYHOrO Kiacca

TOYHOCTH.

OBILIUE ITOJIOKEHUSA

/Jlaenenue — onHA U3 KIIOYEBBIX TEIJIOTEXHUYECKUX BEJIWYUH, BAKHEUIIMI
rnapaMeTp MHOTHX TE€XHOJOTHMUECKUX MpoueccoB. M3MepeHue aBieHrus He0OX0IUMO
JUTSL YOPABJICHHUS TEXHOJOTWYECKUMH TIporieccaMu u olecreueHuss 0e30macHOCTH
npousBoAcTBa. Exaununeit mamepenus napinenus B cucreme CHU sBnsercs Ilackanb
(ITa). IMackane — 310 AaBnaeHue cuibl B 1 H Ha mnomans B 1 M2 (H/m?).

[Ipu npuMeHeHUM STOM EIUHHUIIBI MOTYT HCIOJB30BAThCA MPUCTABKHU IS
o0pa3oBaHUsl KpaTHbIX W JOJIbHBIX E€IUHHUI] — B TMEPBYI0 OYEpellb C LEJbIO
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COKpAILlEHUs Yucia 3Hayalux Uudp B 3a0UChIBAEMOM 3HAaueHUW (Hampumep: 5,28
MIlIa Bmecto 5 280 000 ITa).

U3MepeHne JaBIeHUs OTEYECTBEHHBIMU MPUOOPAMH HPOHM3BOAUTCS B KIC/CM?
(KUIOrpaMM-CHJIa Ha CAHTUMETP KBaJPaTHBI) M Krc/M? (KMIOTPaMM-CUIIA HA METP
KkBajpatHbiii). [Ipm uWCmonp30BaHWMU [JISI W3MEPEHHs JAaBICHUS SKUIAKOCTHBIX
npuOOpOB C BUAUMBIM MEHHCKOM MPUMEHSIOT B KayeCTBE CJAMHUIIBI JaBJICHUS
MHWJLIUMETP BOASHOI0 UM PTYTHOIro cTosaba. Kpome nepeyucineHHblx eIMHULl U3-
MEpEeHHs] MPUMEHSIOT (PU3nYecKyro aTMoc@epy, paBHYI0O HOPMaJIbHOMY JABJIECHUIO
atMocepHoro Bozayxa 760 mm. pr. cr. npu 0 °C U HOpPMaJIbHOM YCKOpPEHUU
cBo6oHoro najgenus (760 mu. pr. cr. = 101,325 kIla = 1,0332 krc/cm?).

[Ipu wu3MepeHuu JAaBiCHUS pPa3IUYalOT aOCONIOTHOE, H30BITOUHOE U
BaKyyMMeTpHueckoe pAaBieHue. I[lom TepMUHOM «a0COJIIOTHOE [aBJIeHHE)
MOJIpa3yMEBAIOT TMOJHOE AABJIICHHE, MOJ KOTOPBIM HAaXOJUTCS KUIKOCTb WM Tas3.

OHo paBHO CyMMe JaBjieHH — n30bITOYHOTO (Py) 1 atMocheproro (Py):
P=Pu+Pa Nnimn Pu=P'Pa,

T. €. M30BITOYHOE JaBJIeHHMe PABHO PA3HOCTH MEXAYy aOCONIOTHBIM JaBJICHHUEM,
OoJBIIUM aTMOC(EPHOTO, U aTMOC(EPHBIM JIaBIICHHEM.

[Ton TepMUHOM «BaKyyMMeTpHYecKoe JaBjeHne» (pa3pekeHre Ui BaKyyM)
MOHUMAETCS Pa3HOCTh MEXy aTMOC(HEPHBIM JIaBIICHUEM U a0CONIOTHBIM JaBICHHUEM,
MEHBIIIIM aTMOC(HEPHOTO:

P¢ =Pa—P.

VYerpoiicTBa i1 M3MEpPEHUsS [aBICHHS W Pa3HOCTH (mepemnana) aBlICHUN
MOJIyYrid  o0Iee Ha3BaHWE MaHOMeTpbl. HMx xmaccuumupyroT Cclaeayronmum
obpazom:

0apoMeTpbl — TSI ©3MEPEHUS aTMOC(HEPHOTO JAaBIeHHS (OTCIOIa aTMoc(epHoe
JABJICHUE UHOT/a HAa3bIBAIOT 0APOMETPUUECKUM);

v/ MaHOMeTpbl A0COJIIOTHOTO JABJEHHSI — JUI1 M3MEpPEHHs aOCOIFOTHOIO
JIaBJICHUS;
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v MAaHOMETPbI HM30BLITOYHOrO [ABJIEHHS]I — [UISI M3MEPCHHUS H30BITOYHOTO
JaBJICHUsI (COKPAIIIEHHO B MPAKTUKE UX OOBIYHO HA3bIBAIOT MAHOMETPAMH );

v BAKYYMMeETpbI — I8 HW3MEPCHUS BaKyyMMETPUUYECKOTO JaBJICHUS, T.€.
JaBJIEHUs HIKE aTMOC(EpPHOTOo (B MPAKTHUKE MPUMEHSAETCS TEPMUH «PA3PEKECHUE));

v HAmopomMepbl M TAroMepsl — Ui u3MepeHust Maioro (mo 40 «kIla)
M30BITOYHOrO JABJICHUS U BAaKyyMMETPUUYECKOTO JaBlieHUs! (pa3peKeHusi) ra3oBbIX
cpex;

v MOHOBaKYYMMETPbI — JUISl H3MEPEHHS W30BITOYHOTO M BAKYyMMETPHUECKOTO
JaBJIEHUI OJJHOBPEMEHHO;

v/ TAroHamopoMepnl — s u3MepeHuss Mansix (1o 40 xIla) naBieHuii u
pa3peKeHHi ra30BbIX Cpell OJIHOBPEMEHHO;

v’ muddepeHuHATbHbIE MAHOMETPbI (TM(PMAHOMETPHI) — UL  HM3MEPEHUS
paszHocTH (Tiepernajia) JaBjIeHuH;

v MUKPOMAHOMETPbI — JUIS M3MEPEHHS OYCHb MaibIX IaBJICHUN (HUKE H
BBIIIIE OAPOMETPUUYECKOr0) U HE3HAUUTEIILHOW Pa3HOCTH JIaBJICHUI.

UyBCTBUTENIBHBIE 3JIEMEHTHI BCEX MAHOMETPOB BOCIPHHHUMAIOT JIBa JABJICHMUS
— p1 U p2 U BbIpabaTHIBAIOT CUTHAJ, MPONOPLUUOHAIBHBIA HUX pa3HOCTU. Y
MaHOMETPOB HM30BITOUYHOTO JABJIEHMs, BaKyyMMETPOB, TATOMEPOB M HANOPOMEPOB
JaBJieHHe p2 OOBIYHO paBHO atMochepHoMy. JIlupMaHOMETPHI TaKXKe MOTYT
UCIIOJIB30BAaThCS JUIsl M3MEPEHMsI KaK HM30BITOYHOIO, TaK M BAKYYMMETPHUYECKOIO
NABJIECHUS, €CIU OJMH M3 JIByX LITYLEPOB Ui IOABOJAA JABJICHHUS COECIWHUTBH C
aTMochepoit.

[lo npuHLMIYy AEHACTBUS MaHOMETPBI JEJSAT HA JIBE OCHOBHBIE T'PYIIIBL:
HcuoOKocmuule v oegpopmayuonnple (C ynpyruMu 4yBCTBUTEIbHBIMU 3JIEMEHTAMMU).

Knacc mounocmu — 310 00600111eHHAsT XapaKTEPUCTHKA CPEICTBA U3MEPEHUH,
ompeneisieMas — IpelelaMH  JONYyCKaeMbIX  OCHOBHOM W JIONOJHUTEIBHOU
MOTPEIIHOCTEN, a TAKXKE APYTUMH CBOMCTBAMU CPEICTBA U3MEPEHUS, BIMSIOIIMMU Ha
TOYHOCTb, 3HAYEHUsI KOTOPHIX YCTAHABIIMBAIOTCS B CTaHJApTaxX Ha OTAEJIbHBIE BUJIbI

CpCaACTBA UBMCPCHUA.
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CpencTBa M3MepeHUIl BBIMYCKAIOTCS Ha cienyrommue kiaaccsl Tounoctu: 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. Kimacc TOUHOCTH CpPEICTB U3MEPEHHUI XapaKTEPU3YeT UX CBOWCTBA B
OTHOIIIEHUM TOYHOCTU, HO HE SIBJISIETCS HEMOCPEICTBEHHBIM IMOKA3aTEJIeM TOYHOCTH
W3MEPEHUM, BBIMOJHSAEMBIX C TIOMOIIBIO ATUX CPEACTB (MOJ TOYHOCTHIO CPEJNICTB
M3MEpPEHUN TOHUMAETCs KaueCTBO HU3MEPEHHH, OTpaxkaroliee OJM30CTh HYJII0 HX
norpentnocteit). Ha mudepOnaTel, mikambpl, MIMTKHA, KOPIyca CPEACTB HU3MEPEHUU
BCETJla HAHOCAT YCJIOBHBIE 0003HAYEHUsS Kjacca TOYHOCTH, BKJIIOUAIOIIUE YHCIIA U
POMUCHBIE OYKBBI JIATUHCKOTO alipaBuTa.

Jna  cpeocmeé usmepeHull, y KOMOPbIX HOPMUPYIOMCA — AOCONIOMHbLE
nozpewHocmu, KiacC TOYHOCTH 0003HA4yaeTcs MPOMHCHBIMU OyKBaMHU JIATHHCKOTO
andaBuTa WK puMCcKUMU 1udpamu. B onpeneneHHpIx ciydasx 100aBaseTCs WHIEKC
B Buje apabckod 1udpel. Takoe oOo3HaueHHE Kilacca TOYHOCTH HE CBSI3aHO C
IPEeIeTIOM JIOMTyCKAaeMOM MOTPEIIHOCTH, T. €. HOCUT YCJIOBHBINA XapaKTep.

s cpeocme usmepeHuti, y KOMOPbHIX HOPMUPYEMCA NPUBEOEHHAST UU
OMHOCUMENIbHAS  NO2PeWHOCMb, KJIacC TOYHOCTH O0O03HA4YaeTCs YHUCIaMH M|
CYILIECTBYET CBSI3b MEXKIY €ro 00O3HauYeHHWEM W 3HAYEHUEM IIpejelia JOMyCKaeMou

IIOTPEIIHOCTH.

Tabnuna 1 - Ilpumepsl 0603HaUEHUS KJlacca TOYHOCTU CPEICTB U3MEPEHUN

[Ipenen
JI0ITy CKaeMOM O06o3HaueHue Kiacca

OCHOBOM TOYHOCTH
MOTPENIHOCTH, Yo

[Ipenen momyckaemoi
®dopma BeIpaXEeHUsI |OCHOBHOM MOTPEITHOCTH
MOTPEITHOCTH (dbopma mpecTaBICHU)

B JIOKyMCH- | Ha Cpe/CTBax
Taluu U3MEepeHui

ITo popmyne
vir =(Am/Xn)100, eciu
HOPMHUpYIOIIEE 11,0 Kiace 10
3Ha4YECHUE OIpese- TouHocTH 1,0 ’
JSieTCs B €IMHUIIAX

Ipusenennas W3MepSEMOil BEJIMUMHbI
To e, eciii HOpMHU-
pyolliee 3HaUEHUE Krace
ONpe/ENseTcst UIHHOT +0,25 TOYHOCTHU 0,25V
IITKaJTbl WIH €€ YaCThIO 0,25
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[Tponomxenne TadmuIs! 1

ITo popmyite
0= £(A71/X)100 = 0.2 Kiacc 0,2
+c ’ touyHocTH 0,2| (B KpyXKKe)

OrtHOCUTENbHAA

ITo popmyne

0= £A1/X)100 = {c + ds=2{0,02+ Kmacc

d [(Xx/X)]} +0,01[(X«/X)- TOYHOCTH
1) 0,02/0,01

0,02/0,01

[To popmyne nnu Ag=+
a wi Ag = +(a+ +hX),
rae Ag - mpenen Jo-
IycKaemoi abco-
JFOTHOW OCHOB-HOM
AGcomoTHas IO PeLIHOCTH; X - Krnacc M
3HAYCHUE U3MEPSIeMOM - TOYHOCTH M
BEJTUYMHBI,

a, b - momoxuTenpHBIE

4HCIIa, HE 3aBUCSIINE OT
X

Ilpu svipasicenuu npeodena OCHOBHOU Oonyckaemotll nozpewHocmu B (Hopme
MPUBEJICHHON TOTPEIIHOCTH KJIACC TOYHOCTH O0O0O3HAYaeTCsl YHCIaMH, KOTOpbIC
PaBHBI ATOMY TIpeJielly, BRIpaKEHHOMY B mpolieHTax. [Ipu 3ToM o6o3HavYeHHE Kiacca
TOYHOCTH 3aBHCHT OT crHoco0a BbIOOpa HOPMHUPYIOIIEro 3HadyeHus. Ecim
HOPMUPYIOIIEE 3HAUCHUE BBIPAXKAETCS B €IMHUIIAX U3MEPSIEMOU BETUYHHBI, TO KJIacC
TOYHOCTH O0O03HAYaeTCs YHUCIIOM, COBIIAQJAIOIIMM C TPHUBEICHHOW IOTPEIIHOCTHIO.
Hampumep, ecim vy = 1,5%, To kimacc TouHoctn oOo3Hadaercs 1,5 (6e3 Kpykka).
Ecnmu HOpMupytoliee 3Haue€HWE TMPUHATO PABHBIM JIMHE IIKAJIbl WIM €€ 4YacTH, TO
o0o3HaueHue kiacca TouHocTH (mpu vz = 1,5%) 6ynet umets Bup 1,5 (B kpyxke). B
MEPBOM ClTydae YHCIIO, O0O3HAYaromiee KIacC TOYHOCTH W TPENeN JOMyCTHMON
OCHOBHOW TIOTPEIIHOCTH, BBIPA)KCHHOW B TMPOIEHTAX, COBMANAIOT. IJTO YHUCIO
3aKJII0YaeTCsl B KPY>KOK. Bo BTOpom citydae B 0003HaY€HUE TOYHOCTH BXOJNST J[Ba
qucia, KOTOpbIe pasaeistoTcs kocod vepror. Hampumep, 0,02 / 0,01, 6e3 kpyxka.

[Tpumepsr 0003HaUeHUS KJlacca TOYHOCTH MpeJICTaBlieHbl B Tadnuiie 1.
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Onucanue yCTAaHOBKH

JIaGopartopHslii cTeH (puc. 6) BKIOYAET MSTh MPUOOPOB PA3IMYHOTO Kilacca
TOYHOCTH  JJI1  OMNpEeJeJeHUs  JIaBICHHS W pa3psokeHuss  (MaHOMETDHI,
MaHOBaKyyMeTpbl 4, BakyyMeTp 3), HACOCHBIM arperaT 2, Ha BCacChIBAalOIICH W
HAIMOPHOM JIMHUU KOTOPOTO YCTAHOBJICHBI HA3BaHHBIE TTPUOOPHI.

HacocHslil arperat 3anutbiBaeTcsi BOJAOW U3 pe3epByapa Boabl 1. C momMonipio
KPaHOB 5 MOHO HMCKYCCTBEHHO pPEryJUpOBaTh JABJICHUE B HAIOPHOW JIMHUH, B

nmpeaciiax pa3BuBacMoro HaCOCHbBIM arperaTomM 2 Haropa.

Pucynok 6 - JlaGoparopnslii crena: 1 - PesepByap Boasl; 2 - Hacoc;
3 — BaKkyyMMeTp; 4 — MAaHOMETD; S - PETyJIUPOBOYHBIC KPaHBI

Iopsiiok BbINOIHEHUS padOThI

1. Pe3epByap 1 3anoiHUTH BOJOM U3 BOJIOMPOBO/A.

2. BxmrounTh HaCOCHBIN arperat B pa0oTy.

3. C momoImpio KpaHOB 5 YCTaHOBHUTH OMpeaAciieHHOE ((PHKCHpyeMOe BCEMH
npubopamm) naBieHUE.

4. CHATH MOKa3aHMS CO BCEX YCTAaHOBJICHHBIX HA CTEHJI€ TTPUOOPOB.

5. O1eHUTh MOKa3aHUsl BCEX MPUOOPOB MO KJIACCY MX TOYHOCTH, YKa3aHHOMY
Ha npubopax.

6. Kpanamu 5 co3maTe pa3nuuHOoe (OT MHHHMAJIBHOTO O MAaKCHUMaIbHO

BO3MOXKHOT'0) PUKCUpYyEMOe MPUOOpaMH JIaBJICHUE B HAIIOPHOW JIMHHH.

19



7. OueHuTb, MpUOOPOM KaKOTO KJlacca TOYHOCTH (PUKCHUPYETCS Pa3BUBAEMOE
HacoCOM 2 JaBJIEHUE B HAIIOPHOM JIMHUMU.

8. OgopMuUTh OTUET.
KoHTpoJibHBIC BONIPOCHI

1. Yemy paBHa BelnrurMHA a0COIIOTHOTO BaKyyMa B acCKaJsAX?

2. MoxHO 11 1uMaHOMETPOM U3MEPSATH AaBieHue? Paspexxenue?

3. U3 kakux U3MepUTENbHBIX IMpeoOpa3oBaTesiel MOMXKHO  COCTaBUTH
U3MEpUTENbHYIO 1IeNb IS Mepefadd pe3ysibTaTOB M3MEpPEHMs NaBIICHHUS HA IIUT
orepaTopa MpU  HOPMAIbHBIX  yCIOBHUAX  mpou3BoicTBa? B ycroBusx
B3pPBIBOOIACHOTO IIPOU3BOACTBA?

4. YTo Takoe KJ1acC TOYHOCTH U3MEPUTEIBHOTrO MpeodpazoBaTeis?
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IMMPAKTUYECKASA PABOTA Ne 3

HN3y4yenue padoThl BogoMepa

eab padoThI:

— yriayOuTh TEOpeTHUYeCKHe 3HaHWS O mpubopax IJisi HU3MEPEHHUs pacxoja
KUJKOCTH;

— U3Y4YUTh KOHCTPYKIIUIO BOJIOIIPOBOAHOTO KPBUILYATOTO CUCTUHKA;

— JKCTIEPUMEHTAIHHO POBEPUTH U TIOJITBEPAUTD MIPUHIIUIT JCHCTBUS BOJIOMEPA;

— TpUOOPECTH HABBIKU B CHIATHU MOKAa3aHUN C KPhUIHYATOTO CUETUHKA.

3HAHME:

— TpuOOPOB ISl UBMEPEHUS PacXo/ia KUJIKOCTH,

— KOHCTPYKIIUU BOJIOIIPOBOJHOTO KPbUTLYATOTO CUETUHKA;

— TMPUHIUIA JEHCTBUS CUETUHKA,

yMeHue:

— CHHUMATh [I0Ka3aHUs C BOJAOIPOBOJHBIX CUETUUKOB.
OBIIUE ITOJIOKEHUSA

Pacxon BeliecTBa ONpenessieTcs €ro KOJIMYECTBOM, MPOXOASAIIUM B €IUHUILY
BPEMCHH 4Yepe3 JIaHHOE cedeHue KaHaia. Pasnmuaror maccoBbeiii  pacxon Qu H
00BEeMHBIN pacxoi, 0003HadaeMbIit uepe3 Qo (mmu Qy).

Maccoebtit pacxo0 onpenensaioT KaKk Maccy BEUIECTBA, MPOXOISALIETO Yepes
MONEPEYHOE CEYEHUE NOTOKa B enuHuily BpeMeHu. B cucreme CU enunuuein
MAacCOBOTO pacxojia sIBJISETCS KHUJIOTPaMM B CEKYHIY (Kr/c), paBHBI MacCOBOMY
pacxony, MpU KOTOPOM 4YeEpe3 OMpPEACICHHOE CEYeHHE 3a BpeMsl lc paBHOMEPHO
MepEeEMEINIAETCs BEMECTBO Maccoi 1 Kr.

O6vemublii pacxood ONpesieNsIoT Kak 00beMHOE KOJNMYECTBO BEIECTBA B MY,

MPOXOSIIEE Yepe3 CEUYEHHE NMOTOKA B eAuHUIly BpeMeHu. B cucreme CU enuHunein

00BbEMHOr0 pacxoja sBJAeTcs KyOudeckuii MeTp B cekyHAy (M°/c), paBHbIi
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00bEMHOMY pacxojqy, MpU KOTOPOM YEpe3 OIMpeJelEHHOE CEUYCHHE 3a Bpems lc
PaBHOMEPHO IEpEMENIaeTCs BEMEeCTBO 00beMoM 1 M2,

VYerpoiicTBO AJisi M3MEpPEHHsT KOJIMYECTBA BEIIECTBA, MPOTEKAIOIIETO 4Yepe3
ceueHre TpyOOmpoBo/ia 3a HEKOTOPBIM MPOMEKYTOK BpeMEHHU (CMEHY, CYTKH U T.1.),
Ha3bIBAIOT Ccuemuukom Koauvecmea. llpu HSTOM  KOJIMYECTBO  BEIIECTBA
OTpeNIeNAeTCS KaK pa3HOCTh JBYX MOKa3aHWUW CUETUYHMKA — B Hayalie U B KOHIE TOTO
npoMmexyTka. [lokazanusi cyeTymka BhIpakaroTcsl B euHUIIaX o0beMa, a HHOTAa — B
€MHUIIaX MACCHI.

YerpoiicTBO  mis  U3MEpeHuss pacxoja, T. €. KOJIMYecTBa BEIIeCTBa,
IIPOTEKAIOIIETO Yepe3 JaHHOE CEUCeHHE TPyOONpoBOAa B €AMHUILY BPEMEHH — 4ac
(4), HA3BIBAIOT paAcxo0omepom, a sl UBMEPECHHS Pacxojia U KOJUYECTBA BEIIECTBA
OJIHOBPEMEHHO — pacxo0omepom co cuemuukom. CUeTuyuku (MHTETPHUPYIOIIHE
YCTPOWCTBA) MOTYT OBITH BCTPOCHBI MPAKTHUYECKH BO BCE MPHOOPHI, U3MEPSIOIINE
pacxof.

Jns u3MepeHusi pacxola U KOJMYECTBA KUJIKOCTEW M BO3AyXa MPUMEHSIOT
pacxooMepbl, KOTOPhIE MOXKHO Pa3/ieNINTh Ha CJIEAYIOIIUME TPYIIbl: NEPEMEHHOTO
nepenajaa AaBiCHUS B CYKaIOIIEM YCTPOMCTBE; MOCTOSIHHOTO TEpernajia J1aBiICHUs
(oOTekaHus); IEKTPOMArHUTHBIC U IIEPEMEHHOTO ypoBHS. [Ipy HamopHOM NBMXESHUM
U3MEPSAEMON Cpelibl, KOT/Ia TOTOK CO BCEX CTOPOH OrpaHUYEH JKECTKUMU CTEHKaMHU,
MIPUMEHSIIOT MIEPBbIE JIBE TPYMIIbI PACXOJOMEPOB.

PabGora pacxooomepos nepemennozo nepenada oOaenenus OCHOBaHA Ha
3aBUCUMOCTH TIEperajia JaBJICHUS, CO37aBa€MOT0 YCTAaHOBJICHHBIM B TPyOOIpPOBOIE
HETOJBUKHBIM CYKaIOIINM YCTPOWCTBOM, OT PACcX0/ia BEIIECTBA.

Jlns u3mepenus konnuectna BemlectBa B CBB nmpumeHsOT TaxoMe TpuyecKue
CUemuUKU KOJU4Yecmed, COCTOSIIME W3 TaXOMETPUUECKOTO MpeoOpa3zoBarTes
pacxo/ia ¥ CYETHOTO CYMMUPYIOIIETO MEXaHU3Ma.

Taxomempuueckum npeodpazosamesniem pacxooa HA3BIBAIOT TEPBUYHBIN
npeoOpa3oBaTeilb, B KOTOPOM CKOPOCTb JBMIKEHUSI UYBCTBUTEJIBHOTO JJIEMEHTA,

B3aUMOJICHCTBYIOIIETO C IIOTOKOM BEIIECTBA, MPOMOPIMOHATIbHA O0BEMHOMY
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pacxony. Ilo mpuHUMIY HAEHCTBUS TaXOMETPUUYECKHME CUETUYHMKU pa3feisioT Ha
CKOpOCcmHble U 0O0beMHble.

B 00bemnupix cueTuMKax BEIIECTBO HU3MEPSETCS OTIACIbHBIMU PAaBHBIMHU I10
o0beMy J103aMu.

B ckopocmubix cuemuukax (tuna YBK, BK, MC) B kaudectBe pabouero
AJIEMEHTa TMPUMEHSIOT BEPTYWIKU (KPbUIbYATKU, TYpOMHKH WIM JAPYTHE Tejia) C
BEPTUKAIBHOU (puc. 7) WM TOPUBOHTAIILHOM OChbiO BparieHus. Iloxg peiicTBuem
MOTOKAa BEIIECTBA BepTyliKa 4 Ha OMNOPHOM IIMIE COBEPIIAET HEMPEPHIBHOE
BpallaTEIbHOE JBWKEHHE C YTJIOBOM CKOPOCTHIO, MPONOPLUHUOHAIBHOW CKOPOCTH
MOTOKA, a, CJIEN0BATENbHO, U pacxony. Ynucio o60OpOTOB BpalllalOIIErocs 3JIEMEHTa
CYMMHPYETCSI CUETHBIM MEXAaHU3MOM 7, C KOTOPBIM BEPTYIIKA COEAUHSAECTCS C TO-
MOIIIBIO MEPEATOYHOr0 MeXaHu3Ma (peaykTopa) 5. PeayKkTop U CUETHBIM MeXaHU3M
COCIMHEHBI MEXKIY CO0OM OChIO C CaJbHUKOBBIM YIUIOTHEHHEM 6. CUeTHBIM
MEXaHU3M OTJEeJeH OT MPOTOYHOM YacTH MpHOOpa TepPMETUYHOM IMEPErOpOJIKOM, B
KOTOPOM yCTaHOBJIEH CaJbHUK TepeaaToyHon ocu 8. Ha BxogHOM maTpyOke cyeTurka
YCTaHABJIMBAIOTCS MeTaJUIM4Yeckas ceTka 1, mpegoxpansromnias mprudop OT MOonajaaHus B

HETO MOCTOPOHHUX TEN, U CTPYEBBITPSIMHUTEID 2.

A

Pucynok 7 - Cxema ycTpoHCTBa CKOPOCTHOT'O CUETUMKA KOJIMUYECTBA )KUIKOCTH
C BEPTUKAJIBHOM OCBIO BPAILICHUS BEPTYILKU
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CueTuMKM TpelHa3HA4YEeHbl Uil M3MEpeHus oO0beMa XOJOIHOHM U Topsuel
MUTHEBOM BOJIBI, MPOTEKAIOIIEH 1O TpyOompoBoay npu Temnepatype oT 5 go 40°C -
U1l CYETYUKOB XxosoaHoM Boabsl CXB, u ot 5 no 90°C - mnsd cYETYMKOB ropsyeit
soael CI'B npu nasnenun He Gomee 1,0 MIla (10 krc/cm?). Cuerunku tuna CXB,
CI'B-15 ¢ aHTUMarHMTHOM 3aIUTON HE YYyBCTBUTENIbHBI K BO3JCHCTBHUIO BHEIIHHUX
MAarHATHBIX TMOJEH. AHTUMAarHuTHas 3allluTa CYETYMKA JOCTUTaeTcsl 3a CUeT
CBOCOOpa3HOIro pacrpejiesieHds JOMEHOB W MArHUTHOTO TOJisi B MarHuTax,

MNPUMCHSACMBIX B KOHCTPYKIIUH HpI/I60pa.

Onucanue yCTAHOBKH

EMxocTs ¢ YCTAHOBJICHHBIM BOAOITIPOBOJAHBIM KPbUIBYATbIM CUHCTYUKOM.

1.Kopmyc cueTunka(HUKeIMpOBaHHas ropsiueintamnoBannas gatydb CUI/6171YH)
2. KpbutbuaTka (CTEKIIOHAMIOHEHHBIN akpuiioOyTaaneHcTupen ABS)

3. OceBas my(dra (AB5-mumactuk)

4. MarnutHas nonymydra (heppokepamuka)

5. Koxyx marautHo# nomymydrsl (ABS-mmactuk)

6. Ymnotuutens perynupoBouHoro aucka (MBK)

/.PerynupoBounslii quck (AB5S-muactuk)

8.0kpaHupyrolee aHTUMArHUTHOE KOJIBIIO (AaHOAUPOBAHHAS CTaJIb)

9. Ilpmwxumuas pe3pbOoBas maiida (matyns CUI/ 61414)

10. Yonoraurens cuetHoro mexanusma (bIBK)
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11. PacnpenenurenbHas maiida (OIMHKOBaHHAS CTab)
12. Kpsimka xoprmyca (TToJMMeTHIIaKpUIIaT)

13. PoJIMKOBBIM CUCTHBIN MEXaHU3M

14. TepmoycanoyHoe MIOMOUPOBOYHOE KOJIBLIO

15. Tlonycron (aukenupoBanHas jdatynb (CJ1/6171\1)
16. KBapieBblii TOAMATHUK

IHopsaok BbINOJHEHHs PA0OThI

. I3yuuTh ycTpoicTBO M MPUHIUIT paOOThI BOJIOCUETUHKA.
. [IpenBapuTEnbHO CHATH OKA3aHUS CO CUETUHUKA.

. 3aceuyb BpeMsl ¥ IIOJIHOCTBIO OTKPBITh KPaH.

. HamonHuTh €MKOCTB.

. 3aKpBITh KpaH.

. 3aceub BpeMs.

. CHATPH TTIOKa3aHUS CO CUCTUMKA.

o N oo o A W N P

. OnpeienuTh M3pacXoJ0BAHHOE KOJMYECTBO BOABI M IEepecuuMTaTh B M°/4,
M3/CyT.

9. OdopmMuTh OTUET.
I'padmyeckast 4acTh 0TYETA: BHIUEPTUTH CXEMY BOJOMEDA.
KonTposibHbIE BONIPOCHI

1. OnummTe yCTpOMCTBO U MPUHITUI paOOTHI BOJOCUETHKA.
2. Kak mepecuutaTh CKOpPOCTh TIOTOKA B TPYOOTPOBO/IE U3BECTHOTO CEUCHHS B
pacxon?

3. B uem pasHuIa MexIy pacxoIoMepoM U CYETIHKOM?
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ITPAKTUYECKAS PABOTA Ne 4

Hacrpoiika peryasitopa 1aBJjieHHs IPSIMOIO 1efiCTBUSA

eab padoThI:

— M3YYUTh YCTPOMUCTBO M NPUHUUI pabOThI peryistopa nasieHust P/IB;
— U3YYUTh IIpaBUJIa HACTPOUKHU PErysaTopa.

3HAHUE!

— (QyHKIUI ¥ HA3HAYEHUS PETYISITOpa AaBICHUS;

— yCTpoWcCTBa perynstopa nasieHus P/IB;

— npuHIUna paboTsl peryisitopa nasieHus P/IB;

yMeHue:

— UCIOJIb30BaTh MIpaBUjia HACTPOMKHU PEryIsiTOpa.
OBILIHNE TOJIOKEHUSA

Perynstoper naBnenust Bonbl PJIB npenna3zHaueHsl i YCTAHOBKU B CHCTEMax
KOMMYHQJIbBHOTO ¥ TPOMBIIIICHHOTO BOJOCHAOXEHUS C IIEbI0  CHIDKCHUS
M30BITOYHOTO JIABJICHHWS BOJIBI JIO ONTUMAJIBHOTO. PerynsTopbl mpu H3MEHEHUH
BXOHOIO AaBiieHus oT 2 10 10 krc/cm? MOJEPKUBAIOT TaBJICHUE BOJIbI HA BBHIXOJIE
ot 1,5 o 2,1 xrc/cmM? mpu HanMuUK Bojopasbopa , U He Gonee 4,5 krc/cm? mpu ero
OTCYTCTBHH.

3a cuem cmabunuzayuu 0asieHus 600bl 0Oecneuusaemcsi.

1) paBHOMEpHOE paclpeelieHue BOJbI MEXKIYy OJMMAKHUMHU U JaJbHUMH
KOMMYHHMKAIIMSAMHA OT UCTOYHHMKA, a TAaK)KEe MEKIy HIWKHUMH U BEPXHUMHU dTaKAMHU
BBICOTHBIX 3JIaHHUM;

2) TIOBBINIICHUE HAJIC)KHOCTH W yBEIMYCHUE CPOKa CIYKOBI TPpyOOIPOBOIHOM
apMaTypbl U IpUOOPOB;

3) sxoHOMUs BObI 10 30%;

4) cH>KeHUE TOTPEOJICHUSI SHEPrUU HACOCHBIX YCTaHOBOK.
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Puc. 8. Cxema ycmpoﬁcmea CKOpPOCMHO20 cuemduKka Kojiuvecmea JHcuoxKocmu

c eepmukwlbuoﬁ OCbI0 épanienus eepmyutKu
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Pue. 11.2. Cxema perynatopa 56
DABNEHNA NPAKOT O 4eHCTBNA.

Pucynok 8 - Cxema perysaropa 1aBieHus OpsIMOTO JEUCTBUS

Perynarop naBnenus (peayuupymooliMii KiamaH) B MOpPOCTEHIIeM BHUAC
NpelCcTaBisieT co0OM KiamaH, BXOJHOE OTBEPCTHUE KOTOPOTO 3aKPBITO IIOCKUM
30HTUKOM, Ha KOTOPBIM BO3JEHCTBYET PETYIUPYIOMINI I'Py3, IPYKUHA WU JaBIICHHUE
cpenbl (perynsartop cHaOXkeH MeMOpaHHOW TOJOBKOW W KOMILIEKTOM TpPy30B Ha

TpeOyeMBbIil peies peryIupoBaHus).

Tabnuna 2 - Pekomenaaiuu mo BeIOOPY peryisTopoB

Pacxon Boasl, M /uac YcnoBHbIN TpoxoA perynstopa by, mwu
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
10 100 100
10 250 150
10 400 200

CyTb paboThl peryisiTopa: B YCTAHOBUBIIEMCSI PEXUME 3a PETYIATOPOM (MU

a0 HGFO) MNOAACPKHUBACTCA 3aJaHHOC AaBJICHUC, a IOABHI)XKHAA CHUCTCMA HAXOJUTCA B

27



paBHOoBecun. C  HM3MEHEHHMEM PETyJIMpPYeMOro JaBJIEHHS MEHSAETCd Cuia,
NEUCTBYIOIIAs Ha YYyBCTBUTENIBHBIA D3JIEMEHT - MeMOpaHy, W TMOJ JeHCTBUEM
Pa3sHOCTU MEXAY OTOM CHJIOM U CHUJIOM, CO3JaBaeMOM MAacCOM Ipy3a, IMOJBUKHAs
CUCTEMa pEeryJjsTopa MEepEeMEIaeTCs B HOBOE IMOJIOKEHUE N0 TeX IMOp, MOKa He
BOCCTaHOBUTCS] pABHOBECHE. Perynstopbl ObIBalOT TPSIMOTO JIEMCTBHUS, KOT/a
JaBJ€HUE Cpeabl dYepe3 MeMOpaHHOE YCTPOWCTBO BO3ACHCTBYET Ha 30JIOTHHK.
Perynstoper MoryT ObITh Kak HOpMasibHO OTKpbITBIMU (HO), Tak ¥ HOpMaiabHO
3akpeiThiMu (H3), obecneunBaromue perynupyemoe aaBieHue "mo cebs" u "mocie
ceos".

Ecnu B perynarope ycTaHOBIEHO MeMOpaHHOE YCTPOMCTBO, K KOTOPOMY
MOJIBOJIUTCS JTaBJICHUE CPEAbl C BHIXOAHOIO MaTpyOKa, U 3TO JaBJICHUE BO3ACHCTBYET
Ha MeMOpaHy TakuM 0Opa3oM, YTO OHa MPU TOBBIIICHWUU JABJICHUS B BBIXOJHOM
naTpyOKe NpPHKUMAET 3aloOpHBIA AJIEMEHT K CelTy, MPEoJ0JieBasi CONMPOTUBICHUE
OpyXUHBl (Tpy3a), TO TaKOW PETYJISATOpP TMpEeBpaIlaeTCd B PEryJsTOp MPSMOTO
nevictBus "mocie ceOs" HopMmanbHO OTKphITBIM (HO). B HauanpHbIE MOMEHT
IPOXOJAHOE CEYEHHUE PETYJSATOpa OTKPBITO 3a CYET ACHCTBHUS pblUara ¢ IPy30M
(TIpy>XUHBI).

Ecnu B perynsarope kK MeMOpaHHOMY YCTPOMCTBY MOJBOIUTCS JTaBICHUE CPEIIbI C
BXOJIHOTO TaTpyOKa M 3TO JaBJICHHE BO3JICUCTBYET Ha MeMOpaHy TakuM 00pas3om,
YTO OHA MPHU TOBBIIICHWU [ABJICHUS BO BXOJHOM MNATPyOKE OTKPBHIBACT 3alOPHBIN
AJIEMEHT, TMPeoJoJeBas CONPOTUBIEHUS Trpy3a (IPYKUHBI), TEPBOHAYAIBHO
MEPEKPHIBAIOIIETO MPOXOJHOE CEYEHUE, TO TAKOW PEryJsaTOp SBISIETCS PETYISATOPOM
PSIMOTO IEUCTBUSA "0 cebs1" HopManbHO 3aKpeIThIM (H3).

Perynstop, y KOTOpOro 3amopHbId 3JIEMEHT MPUKUMAETCS HEMOCPEICTBEHHO
Ipy30oM (MPY>XKMHOW) K CEeMITy, IO KOTOPOE MOJABOAUTCS PErYJIUPYEMOE TABICHUE OT
BXOJHOTO TMaTrpyOKa, SBISETCS PEryjasaTopoM mpsiMoro jeidctus "go ceds"
HOpMasbHO 3aKkpbIThM (H3).

Hactpoiika  perynsitopa  Ha  3aJaHHOE€  PETYJHUPYEMOE  JIABJICHHUE

OCYHICCTBIACTCA HOI[60pOM BCJIMYHUHBI I'PY30B U UX PACIIOJOKCHHUEM Ha pbrdarc.
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IHopsnoK BbINOJIHEHUSI PA0OTHI

1. I3yunth (GyHKUMM M TOPUMEHEHHE PETYJSITOPOB JAABICHUS B CHCTEMAX
BOJIOCHA0XEHUS U BOJOOTBEACHHUS.

2. 3yuuTh KOHCTPYKLHUIO PETYISTOpPA.

3. 3yuuTh NpUHIUN 1EUCTBHUS.

4. BpluepTUTh CXEMY U HAHECTU YCJIOBHbIE 0003HAYEHUSI OCHOBHBIX JIEMEHTOB
peryisTopa.

5. MByuunTh nmpaBuia HACTPOMKU PEryJsiTOpa U COCTABUTH AITOPUTM.

6. OdpopMuTh OTUET.
KoHTpoabHbIE BONPOCHI

1. HazoBuTe, 1151 4ero mpuMeHsIoT B cuctemax BB perynstop naBnenus.

2. losicHuTE IPUHITUTT PAOOTHI PETYIIATOPOB MPSMOTO JICHCTBUS.

3. HazoBuTE OCHOBHBIE AJIEMEHTHI PEryJIATOPOB JIABJICHHS MPSIMOTO JIEHCTBUS
U UX KOHCTPYKTHBHBIC OCOOEHHOCTH.

4. TlosicHUTE MPEUMYIIECTBA U HEJOCTATKH PETYJSATOPOB MABJICHUS MPSAMOTO
JICHCTBUA.

5. OnumuTe OCHOBHBIC OTJIMYMS HOPMAJIbHO 3aKPBITBIX PETYJSITOPOB H
HOPMAaJIbHO OTKPBITHIX.

6. HazoBuTe mopsiiok 1elCTBHA MPU HACTPOUKE PETyIIsITOpa.
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ITPAKTUYECKAS PABOTA Neb5

Hacrpoiika peryasitopa 1aBjIeHHs] HENPSIMOIO 1eiCTBUSA

eab padoThI:

— U3YYUTh YCTPOUCTBO M MPHUHIUII paOOTHI PETYJISITOPA IaBJICHUS HEPSIMOTO
nercTBUs (Ha MpUMEpPe MUIOTHOTO PETyJIsITopa JIaBIICHHUS);

— U3YYUTh IIpaBUJIa HACTPOUKH PETyIISITOpA.

3HAHMS:

— GyHKIMI 1 HAa3HAUYCHUS PETYIISATOpa AaBJICHUS HEMPSIMOTO JEHCTBUS;

— TpUHIUIIA Pa0OTHI PETYJATOPA JaBICHUS,

yMeHHUSI:

— UCIOJB30BaTh MIpaBUia HACTPOUKHU PETYISATOPA.
OBIIHNE TOJIOKEHUSA

PerynupoBanue naBieHuss OOBIYHO OCYHIECTBISIOT HM3MEHEHHEM pacxoja
BEIIECTBA Yepe3 anmnapar Ha CTOPOHE MOJa4YM WM MOTPeOJIeHUsl. ITO JOCTUTAETCS C
MOMOIIBIO0 PETYIUPYIONIETO OpraHa, U3MEHSIONIETO THIPABINYECKOE COMPOTUBIICHNE
B JIMHUM Noja4yu win notpebnenus. Ha puc. 9 mokazana cxema ACP naBnenus B
ammapare, KOTopas COCTOMT M3 MEepBUYHOro ImpeobOpaszoBatens la (MaHOMeETp),
COBMENICHHOTO C TMPOMEXYTOYHBIM TpeoOpa3oBaTesieM, U3MEPUTEIHLHOTO MpuOopa
10 ¢ peryasTopoM U PEeryIHUPYIONIETO KianaHa ¢ UCTIOTHUTEIbHBIM MEXaHU3MOM |B.

JlaBiieHUE B TAaKOW CUCTEME PETYJIUPYIOT U3MEHEHUEM CTEIICHU OTKPBITHS KJIalaHa.

>
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Pucynok 9 - Cxema ACP naBnenus
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B cucremax raszopacnpeneneHusi HauOojiee pacupOCTpPaHEHbl CIEAYIOIINE
THUIIBI PETYJISATOPOB AaBi€HUs (110 BUY HArpy3KH): PEryIsTOPbI IPSIMOro JEHCTBUSA C
IIPY’)KUHHOM M PBIYAKHO-TIPY’KUHHOM HAarpy3kamMu M PEryJsTOPbl HENPSAMOIO

NENUCTBUS C KOMaHIHBIM MPUOOPOM (IHIIOTOM).

15
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Pucynok 10 - Perynsitop naBiieHuss HEIPSIMOTO AEHCTBUSI C MTHJIOTOM:
1 — meMOpana; 2 — ujI0T (PEryasaTop yrpasieHus); 3 — MTOK; 4 — KIIalaH,
5 — cenno; 6, 7, 8 — perynupyemsbie apoccend; 9, 10 — uMimyabcHbIE TPYOOTPOBO/IHI;
11 — perynupoBo4Has py>KMHA MUI0Ta; 12 — MeMOpaHa MUIIOTa;
13 — xnmaman nunota; 14 — censo; 15 — Bo3BparHasi NpyKuHA.

Nx xapakTepHas 0COOCHHOCTh — HAJIMYUE PEryJsiTopa yrpaBieHHUs (IUI0Ta).
[Iponiecc peryaupoBaHusi ONpeAeIIsieTCsl B3aUMOAEHCTBUEM BBIXOJHOTO JABJICHUS Ha
pabouyro MeMOpaHy, CHJIBl TaK Ha3blBAEMOTO YIMPABISIOMIETO  JIaBJICHUSA,
M0JIaBa€MOr0 W3 MUJIOTa B TOAMEMOpaHHOE MPOCTPAHCTBO, T'PY30M MOABHKHBIX
4acTeW, CUIaMH TPEHUM B COCTUHEHHUSIX.

a3 BxoaHoro namneHusi noctymaer B nuioT 2. Ilunor noazepkuBaeT
MOCTOSIHHOE JIaBlieHWE Ton pabodueil mMeMOpaHoiul perynsropa. [lo ummynscHOMY
TpyOompoBoay 9 Ta3 BBIXOJHOTO JaBJICHHS ToOCTymaeT Ha MemOpany 1. Uepes
Jpoccelib 7 n30bITOK ra3a mociie MUJIoTa MOCTOSSHHO COPachIBaeTCH.

Hacrtpoiika perynaropoB Ha TpeOyeMoO€ BBIXOJHOE [aBJICHUE MPOU3BOIUTCS
W3MEHEHUEM YCWIMS CXaTHUsl PETyJIMpPOBOYHOM IpyxkuHbl 11 mmmora, a Takxke
OTKPBITUEM WJIM 3aKPBITUEM MPOXOJHOTO CEUCHHUS PETYyJIMPYEMBIX Jpoccernend 6 u 7.

[TommemOpaHHas MOJIOCTh MUJIOTA COOOIIEeHA ¢ aTMOCHEPOH.
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Eciu  Pyux  yMeHBIIMIIOCH, TO YMEHBIIUTCA W JaBi€HUE HaJ pabodeit
MeMOpaHo, KiamaH 4 BMecTe C MeMOpaHOW NOJHMMAEeTCs, Pacxoj]l raza uepes
PEryJIATOP YBEIUUYUBACTCS, Pyyx BO3pACTaCT BHOBD JI0 33/IaHHOTO 3HAYCHMUS.

[TunoTHBIE peryasiToOpbl UMEIOT JOCTATOYHO IMIMPOKHWE WHTEPBAJIBI BXOJHOTO U
BBIXOJIHOTO JIABJIICHUSI M TPOMYCKHON CIOCOOHOCTH. DTH (PaKTOpbl 00€CIEeUNBAIOTCS
BO3JICHCTBHEM Ha pabouyro MEMOpaHy peryysTopa noaMeMOpaHHOTO yIIPaBIISIONIECTO
JABJICHUSI, CO37aBaeMOr0 THUJIOTOM, BMECTO HEIMOCPEACTBEHHOTO BO3JCHCTBUS
HACTPOCUHOU MPYKMHBI HA MEMOpaHy.

[To cpaBHEHUIO C MPYKUHHBIMHU PETYJIATOPAMHU MPSIMOTO JICUCTBUS, THJIOTHBIE
UMEIOT CJICIYIOIINE MPEUMYIIEeCTRA:

— BO3MOYKHOCTh OOECIIEUECHHS JOCTATOYHO IIMPOKUX MHTEPBAJIOB BBIXOHOTO
perynupyemoro nasienus 0,01-0,06 MIla u 0,06-0,60 MIIa;

— o0ecrnedeHne J0CTaTOYHO OOJIBIION MPOITYCKHOW CIIOCOOHOCTH;

— BO3MOXKHOCTh B psiJIe ClIy4aeB MEPEHACTPOMKU PETyISITOPOB Ha paboune
napaMmeTpsl 0e3 MpeKpaleHus MoJaun raza K NoTpeOUTeNsM.

Perynsaropsl gaBieHuss HENPSIMOTO JIEUCTBHS pabOTAIOT OT JABJICHUS CKATOTO
BO3JyXa WIM JPYyroro rasza, KOTopoe A0JDKHO MojajaepkuBathest okosio 1,1 MlIla. Nx
IPUMEHSIOT TP O0bIION NponyckHoU crocooHocTH ['PII u npu HEeoOXogumocTH
nojAep KaHusl JaBJIeHUs Ha Beixoje cBbimie 0,6 MI]a.

Beibop perynaropa mpou3BOAST W3 YCIOBHS, UYTO €ro MPOIYyCKHAs
CIOCOOHOCTH JOJDKHA OBITh Ha 15-20 % 00JbIlle MAaKCHMAIBHOTO YaCOBOI'0 pacxoaa
raza ImnorpeouTeneM. ITO O3HA4YaeT, 4YTO PEryisaTop OyIeT 3arpyXeH mpH
MaKCHUMaJIbHOM Tra3onoTtpebienun He Oonee, yem Ha 80 %, a MpU MHUHUMAIBHOM
razonorpedseann — He MeHee, yeM Ha 10 %. Ecom sto yciaoBue He Oyner
BBITIONTHATHCS, TO MPU MAKCUMaJIbHOM OTOOpE Tra3a peryJHpyrofil opraH Oyner
MOJIHOCTBIO OTKPBHIT M HE CMOXET BBIMOMHATH (QYHKIHHA PETYJIHPOBAHUS.
PerynupoBanue obOecneymBaeTcsi TOJBKO TOT/Aa, KOTJla PEryJUpyOUUid OpraH M

HUCIIOJTHUTEIBHBINM MEXaHU3M HaxoaAaTCsa B IOABUXXHOM COCTOsSIHHU.
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IHopsiaok BbINOJIHEHHs Pa0dOThI

1. U3yunth (GyHKUMM M NPUMEHEHHE PEryJsITOPOB JIaBJICHUS HENPSIMOIo
JNEUCTBUS.

2. 3yuuTh KOHCTPYKIIUIO PETYISATOpA.

3. 3yuuTh NpUHIUN IEUCTBHUS.

4. BpluepTUTh CXEMY U HAHECTU YCJIOBHbIE 0003HAUEHHUSI OCHOBHBIX 3JIEMEHTOB
peryJropa.

5. MByunTh nmpaBuia HACTPOHUKH PEryJsiTopa U COCTABUTD aJTOPUTM.

6. OdopMuTh OTUET.
KoHTpoabHbIE BONPOCHI

. HazoBurte, rjie mpuMeEHSIOT PETyIsaTOp JaBICHUS HENPSIMOTO JEHCTBHUS.

. [losicauTe KIaccuuKaImio peryisiTopos.

. HazoBuTE OCHOBHBIE 37IEMEHTHI KOHTYpa aBTOMAaTHYECKOTO PEryJIUpPOBaAHUS.
. Kak monpasnensitorcst peryiasiTopbl 1aBJIeHUs] HEMPSIMOTO I€UCTBHS?

. OnuuuTe ero NpUHITUII 1eUCTBUS.

o O AW N

. HazoBuTE NOPANOK IEMCTBUI TPU HACTPOUKE PETYIISATOPA.
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IMMPAKTUYECKASA PABOTA Ne6

CocraBiienne QyHKIMOHAJBbHBIX CXeM aBTOMAaTH3AIUU

eab padoThI:

— U3YYUTh YCIIOBHBIE 0003HAYEHUSI KOHTPOJIBbHO-U3MEPUTEIbHBIX MPUOOPOB U
CPEACTB aBTOMAaTHU3alUA CUCTEM BOJOCHAOKEHHUS U BOJIOOTBEICHUS;

— pa3BUTh YMEHHUSI W HaBBIKM COCTaBJICHHS (YHKIIMOHAIBHBIX CXEM
aBTOMAaTH3aIIUH.

3HAHMS:

— TIpaBUJI BBITIOJIHEHUS (DYHKIIMOHATIBHBIX CXEM aBTOMAaTU3AIlUH;

— METOJWKUA  COCTaBJCHUSA (QYHKIMOHAIBHBIX CXEM  aBTOMATHYECKOIO
KOHTPOJISI U PETYJTUPOBAHUS;

YMEHUs:

— COCTaBJATh (PYHKIMOHAIBHBIE CXEMbl aBTOMATHYECKOTO KOHTPOJS H

PEryJIUpOBaHMUS.

OBIIUE ITOJIOKEHUSA

[IpoexTpoBaHuEe CXeM aBTOMATH3aLHUH BBIIOJHSIIOT B CTPOIOM COOTBETCTBUU
c TpeboBanusMu EnuHOW cucTteMbl KOHCTpykTOpckod mokymeHrtaruu (ECKII).
Ilopsimok  pa3pabOTKM  MPOEKTHOM W KOHCTPYKTOPCKOM  JTOKYMEHTAalUH
pernamentupoBad ['OCT 2.103-85 ECK]l «Craguu pazpabotku». B aTtom cranmapte
YCTAaHOBIICHBI OCHOBHBIC CTaauU pPa3pabOTKU KOHCTPYKTOPCKOM JOKYMEHTAIlUH,
earHas TEPMHUHOJIOTHS, TPEOOBaHUS K COACPKAHUIO U HEOOXOIUMBIM 00BeM padoT,
BBITIOJTHSIEMBIX Ha KaXKJIOM CTaUU.

B cootBerctBun ¢ I'OCT 2.103—85 mpegycmaTpuBarOTCsi YEThIPE OCHOBHBIE
CTaJuu pa3pabOTKU KOHCTPYKTOPCKON JOKYMEHTAIINHU:

— TEXHHUYCCKOC IIPCIAIOKCHUC,
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— DCKU3HBIN IIPOEKT;

— TEXHUYECKUU IIPOEKT;

— paboyasi TOKyMEHTaIIUs.

OCHOBHBIM TEXHHUYCCKAM  JIOKYMEHTOM,  IIOKA3bIBAIOIIUM CBSI3H MEKIY
WHXCHEPHOU CHCTEMOW (TEXHOJIOTHYECKUM TIPOIECCOM) U CPEACTBAMHU KOHTPOJIS U
yIpaBlIeHUs, SBISCTCS (YHKIIMOHAIBbHAS CXeMa aBTOMAaTH3allid, Ha KOTOPOH C
MIOMOIIBI0 YCIIOBHBIX M300pa)KEHUH CXEMaTHUYECKH IMOKa3bIBAIOT TEXHOJOTHYECKOE
o0opyaoBaHue, TPyOOIIPOBOIBI M CPEACTBA ABTOMATH3AIIHH.

TexHonornyeckoe 00OpPyIOBaHUE H TPYOONPOBOABI ABTOMATH3UPYEMOTO
o0beKkTa W300pakarOT Ha (YHKIHMOHAILHOM cxXeMe YhpolineHHo. HampasiieHue
JBUKCHUSI TIOTOKOB B TPYOONpPOBOAaX yKa3bIBAIOT cTpeikamu. Ha nmuHuUAX oOphiBa
TaK)Ke CTaBAT yKa3bIBAIOIIUE CTPEIKHA U JAIOT HEOOXOJMMBIC MOSICHEHUS, U3 KaKOTO
anmnapara U K KakoMy HamnpaBJisieTCs JaHHBIN MOTOK.

YcnoBHble 0003HAYEHUsI CPEACTB aBTOMATHU3AIMM Ha (PYHKIIMOHAJIBHBIX
cXeMax dJEMEHTOB M3MEPUTENIbHON LIEH, PETYJSTOPOB M CTAHIMN yNpaBleHUs, a
Tak)K€ UCIOJIHUTEIbHBIX MEXaHU3MOB IMPUBEJIEHBI B Ta0k. 3. B BepxHIOIO MOJOBUHY
OKPYXHOCTH, O0O3HAYaIOMIe 5SJIEMEHT HW3MEPUTEIBHON IeNu WIA PETyIsTop,
CHayajia 3alUChIBAIOT O0O3HAYCHMS] W3MEPSIEMBIX M PETYIHUPYEMBIX IapaMeTpoOB
(Tabm. 4.) u, ecnu 3T0 HEOOXOAUMO, UX YTOUHEHHE (Tab. 5), a 3aTeM - 0003HAYCHHS
OCHOBHBIX (DYHKITMH BBITIOJHSAEMBIX 3TUM YyCTpoiicTBoM (Tabm. 6). B Tabm. 7
MPUBEACHBl HEKOTOPHIC JOTOJHUTENIbHBIE O0003HAYCHHS, TMPUMEHSEMbIC IS
KOHKPETH3aIlM! OCHOBHBIX 00O03HAYCHUM, BXOIAIMMX B Ta0a. 6. ITH 0003HAYCHHS

MPUBOJAT Ha (DYHKIIMOHALHON CXeMe CrpaBa OT 0003HAYEHUS yCTPOMCTRA.

Tabmuma 3 - YcinoBHOE 0003HAYCHUE CPEICTB aBTOMATH3AIIN

HaumenoBanue O0o3HayeHue

JlaT4uK, MpOMEKyTOUHBIN NTpeoOpa3oBaTeb,
WU3MEPUTEIBHBIN MPUOOP, PETyNIATOP, MATHUTHBIA WIH Q
TUPUCTOPHBIN ITyCKaTEIb U APYIUE€ YCTPONCTBA,

YCTaHOBJICHHBIE Ha ammapaTe, TpPyOOnpoBO/ie I OKOJIO HUX
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[Tponomxenne Tabnuibt 3

[IpomexxyTOuHBINM TpeoOpa3oBaTelb, U3MEPUTEIbHBIN TPUOOP
peryJsaTop, KHOMKA, MEpeKIoyaTedb U JAPYrue YCTPOMCTBA,

YCTAHOBJICHHBIC HAa INUTC YIIPABJICHUA

HcnoaautenbHBIA
AIEKTPUUCCKUI)

MEXaHU3M

(THEBMATHYECKUH,

Tabnuua 4 - YcnoBHOe 0003HaUE€HUE TAPAMETPOB

VYciaoBHBIE 0003HAYCHUS

HasBanue O6o3HaueHue HasBanue O6o3HaueHue
aBJICHUE
A ’ P BnaxHocts M
paspexeHue
YpoBeHb L CocTtaB, KOHIIEHTpaUs Q
Heckonbko pa3zHOpPOIHBIX
Pacxon F p poa U
napaMeTpoB
Temnepatypa T DJIeKTprUYecKas BEIUYMHA E
[InoTHOCTB D Bpewms K
BsizkocTh Vv [TonoxxeHnue nepemenieHne G
Tabauna 5 - YcaoBHOE 0003HAYEHHE YTOUYHEHNUH TapaMeTpOB
YcaoBHbIe 0003HAUCHMsI YTOUYHEHUH MTapaMeTpOB
HaszBanue O6o3HaueHne Hassanue O6o3HaueHne
PazHocTb, mepenan Dd HNHTerpupoBaHue Q.9
ABTOMAaTHUYECKOE
CoorHouieHue F.f J
nepekIoueHue, ooeranmue

Tabauna 6 - YcaoBHOEe 0003HAaUCHNE OCHOBHBIX (DYHKIIUI CPEICTB aBTOMAaTHU3aIlUH

Hazssanue

O0o3HayeHue

Ilokazanue

Perucrpanus

PerynupoBka, yrpaBieHue

JlucTaHUMOHHOE  YNpaBJIEHHE C IOMOLIBIO YCTPOWCTBA,
BCTPOCHHOT'O B MU3MEPUTEIIbHBIN MPUOODP (HApUMep, CTAaHIIUU
yIpaBJeHUs1)

I
R
C
K

JIUCTaHIIMOHHOE YNpPaBJIEHUE C MOMOILIBI OTAEIBHOrO (HE
BCTPOGHHOTO B TpuOOp WIM PEryJiiarop) YCTpoicTBa
(Hampumep, KHOMKOM, KITFOUOM yIPABJIEHUS, 3a1aTYUKOM)

[IpeobpazoBanue u3mMepsieMoro napamerpa (BbIXOJHONW CUTHAI
JaTYNKA)
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[Tponomxkenue Tabauib! 6

[IpeoOpa3oBanue curHaga (Hampumep, MHEBMATUYECKOTO B
ANEKTPUYECKUI), BBINOJIHEHUE BBIYUCIUTENBHBIX (YHKUIUN Y
(HampuMmep, U3BJICUYEHHUE KOPHS)

JluctanuoHHas nepeiadya noka3aHui T
Curnanmzanus A
Bxorouenue, oTkIIt0ueHNE, IEPEKITIOUCHUE S

Tabauna 7 - YcnoBHoe 0003HaYEHUE AOMOJIHUTEIbHBIX QYHKIUH CPEICTB aBTOMATU3ALIUU

HasBanue O6o3HaueHue HasBanue O6o3HaueHne

BepxHee npenenpHOE 3HaUCHHE H N3Bneuenue N

napamMerpa KOpHSI
Ilepenaua

HwxHee npenensHOe 3HaUCHHE

napaerpa L CUTHaJIa Ha Bi
O9BM
BriBog

DJIEKTPUYECKUI CUTHA E uHboOpMaLUd C Bo
O9BM

ITHeBMaTHueCcKuil CUrHan P

PaccMoTpuM HECKOIBKO MPUMEPOB HCIIOJIB30BAHHS YCIOBHBIX 0003HAYCHHH.
Ha puc. 10a nzo6paxen garuuk (E) temneparypsi (T). D10 MOkeT ObITh, HaIpuMep,
TepMomapa, TEPMOMETP CONPOTUBICHHUS, TEPMOOAIIOH MaHOMETPUYIECKOTO
TepMomeTpa U T. . Ha puc. 100 moka3aH yCTaHOBIICHHBIM Ha IUTE TPUOOP IS
n3mepenust temneparypsl (T), mokassiBaronuii (1) u perucrpupyrommii (R). Ha puc.
10B moka3zaH Takoi k¢ mpHOOpP ¢ BCTpoeHHBIM B Hero peryistopoM (C) wm

YKOMIUICKTOBAaHHBIN TTaHENIbI0 TucTanmuonHoro ynpasienus (HC).

a 0 B

Pucynok 10 - [Ipumeps! ycnoBHBIX H300pakeHNH Ha (PYHKIIMOHATIBHBIX
CXeMax CPeJICTB U3MEPEHHUsS U PETYJIMPOBAHMS TEMIIEPATYPBL: A - TaTUNUK
TEeMIepaTyphl; O — MOKA3BIBAIOLINI M PETUCTPUPYIOLIHIA TPHOOP; B — MOKa-
3BIBAIOILUI PETUCTPUPYIOUIUI IPUOOP € PETYIIATOPOM, YKOMIIJIEKTOBAHHBIN
IIAHEJIBIO TUCTAHIMOHHOTO YIIPABJICHUSA
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FIRK FC

NN

a 0 B

Pucynok 11 - IIpumepsl yca0BHBIX H300paXeHU Ha (PyHKIIMOHAIBHBIX CXEMaX CPEJCTB
U3MEPEHHS U PETYJIMPOBAHMS PacXoja: a - JaTYuK pacxoia; O - JaT4uK pacxoja,
CHA0KEHHBII MPOMEXKYTOUHBIM MPeoOpa3oBaTeneM, JIM00 MPOMEKYTOUHBIH
npeoOpa3oBaTelib; B - MOKA3bIBAIOIINUNA U PETUCTPUPYIOMIMI MPUOOP C BCTPOESHHOM
CTaHIUCH yNPaBIICHUS U PETYIISATOP pacxoja

Ha puc. 1lla mnokasan patumk (E) pacxoma (F), Hampumep, anadparma
pacxojioMepa MepeMeHHOTo Tepenasa JaBIeHU Wik 0ak pacxogomMepa IePEeMEHHOT 0
ypoBHsi. Ha puc. 116 - nmpoMexytounslii mpeodpa3zoBarens (T) pacxomomepa (F). Dto
MOET OBITh qudmMaHOMETp, Mpeodpa3yronuii nepenaa AaBieHus Ha auadparme (B
NEpBOM CiIy4yae) WM JaBjeHUEe CcTosda >KUIKOCTH B Oake (BO BTOPOM) B
ITHEBMATUYECKHUI W 3IEKTPUUYECKUN POMEXKYTOUHBIN CUTHaJI. OJHAKO 3TO MOKET
OBITh W pOTAMETpP C JUCTAHIIMOHHOW TMepeavyeil, y KOTOPOTro MPOMEXKYTOUHBIN
npeoOpazoBaTesib CMOHTUPOBAH B OJHOM KOpITyce C AaTdyukoM (moriaBkom). Ha puc.
11B m300paken mpubop, mokassiBaromuii (1) u perucrpupyrommii (R) BeauumHy
pacxona (F), co BctpoenHoii cranmueir ympasienus (K). Bmecre ¢ mpubopom Ha
KUTEe ycTaHOBJIEH peryistop pacxoaa (FC).

OOBIYHO BCE YCTPOWCTBA, OTHOCSINHMECS K OJHOW WM3MEPUTCIBbHOW WIIH
peryIupyomniei mnenm, 0003HavaroT UHIASKCOM C OAMHAKOBOW IUGPOI, HO pa3HBIMH
OykBamMu. OTH OOO3HAYEHUS pACIOJIaralOT B HIDKHEW TOJIOBUHE OKPY>KHOCTH,
M300paXkaroIe yCTpONCTBO, MIM OKOJIO MCTIOJHUTEIBHOTO0 MeXaHu3Ma. B ciydasx,
KOrJla HECKOJBbKO 3JIEMEHTOB BBIMYCKAIOT B BHJI€ OJHOTO YCTpOWCTBa (Hampumep,
MEMOpaHHBIA HMCHOJHUTENbHBI MEXaHHU3M C PEryJUPYIONIUM KJIamaHOM), UM
MIPUCBANBAIOT OJIHO 0011Iee 0003HAUYCHHUE.

Ha puc. 12 mpuBenen npumep (QYHKIIMOHAIBHONW CXEMBI aBTOMAaTH3AIHH
HarpeBa MapoM BOJbl B MapOXUIKOCTHOM TeruiooOMeHHuke. Kak BuIHO U3

MPUBEAECHHON CXEMbl, OHA COAEPKHUT OJAUH KOHTYp PETYJHUPOBAHUS - TEMIEPATyPhI
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BOJIbI (5a-5¢). OcTanbpHble yCTpONUCTBA IPeAHA3HAUYCHBI JIJIs1 U3MEPEHUsI pacxojia rnapa
(la-1B), pacxonma Boawsl (4a-40), Temmeparypbl BOJBI W Tlapa Ha BXOJE B
teroooMeHHuK (3a-36). KpoMe Toro, nmpeaycMoTpeHa CUTHajdu3alus Npu MajJeHuH
naBieHus napa (2).

PacnonokeHue »IEMEHTOB aBTOMAaTH3allMUM Ha (PYHKIMOHAIBLHON CXeMe
OTpEeNIeNACTCS UX 3HAUCHHEM. Y CIIOBHBIE 0003HAYEHHUS JATYUKOB, MTPOMEKYTOUHBIX
npeoOpaszoBaTeneil, OOBEIUHEHHBIX C JaT4YuKaMd B OJHO YCTPOHCTBO, U
UCIIOJTHUTEJILHBIX MEXaHU3MOB, T.€. BceX aeMeHTOB CAP, MexaHnyecku CBsI3aHHBIX
C TEXHOJIOTHYECKMMH alaparaMu U TPyOONpOBOJAMH, TOMEMIAIOT PSJIOM C
n300pakeHuEeM COOTBETCTBYtomIero obopyaoanus (la, 3a, 30, 4a, 5a, 5e). bonee
TOTO, YCJIOBHbIE OOO3HAYCHHUS JATYMKOB U TPOMEKYTOUHBIX MpeoOpa3zoBaTelei
pPacxo/IOMEpOB, 4Yepe3 KOTOPbIE MPOXOJAT TEXHOJOTHUECKHE IMOTOKH, pa3MelIaroT
npsMO Ha M300paKEHUSX TPYyOONPOBOJOB, B KOTOPBIX M3MEpSIOTCA pacxonbl (la u
4a). Bcro  ocranpHyro — anmapaTypy ~— aBTOMaTH3allUd:  MpeoOpa3oBaTes,
U3MEpUTEIbHbIE PUOOPHI, PETYJISATOPHI U OPraHbl YIPABICHUS - BEBIHOCAT B HIDKHIOIO
4acTh cXeMbl. [Ipu STOM BHONH JIHCTa BBIYEPUMBAIOT MPSMOYTOJILHUKH, YCIOBHO
U300paXkarolue IMUTHI W MyJbThl. B 3TUX NpSIMOYrojpHUKAaX TPYNIUPYIOT
anmaparypy 1O TNpUHLUIY OOLHOCTH  pacmoiiokeHusi. Hampumep, Bce
npeoOpazoBaTeNid U MPUOOPHI, PACTIOIOKEHHBIE PAIOM C MECTOM HU3MEPEHHs, T. €.
CMOHTHpOBAHHbIE HE HA 000PYI0OBAaHUH, a HA CTEHAX 37]aHUs, KOJJOHHAX, HA MOy U T.
1., pacmojiaraloT B ogHOM mpsiMoyronbHuke (10, 2). B apyrom mpsMoyroyibHUKe
PacCIONIOKEHBI YCIOBHBIE 0003HAYCHHMS armapaTypbl aBTOMATHU3AINH, Pa3MEIIeHHOM
Ha IuTe ynpasiaeHus nporeccom (18, 3B, 40, 506, 5B, Srt, Sn).

[TockombKy (yHKIHMOHATBHAS CXeMa aBTOMATH3AIMHM TpeJIHAa3HAUYeHA JIJIs
OTpPaKEHHS TOJIBKO CTPYKTYPHI CHCTEMBI YIIPaBJICHUS, B HEW HE pacIm(ppOBBIBAIOTCS
TEXHUYECKHE CpPEJICTBA, KCIOJIb30BAaHHBIE B KOHKpeTHOM cxeme. IlosTomy,
Hanpumep, B ACP Temmneparypbl BOJAbI JTaTYUKOM TeMmIepaTypbl (5a) MOXKET ObITh
TepMoInapa Wil TePMOMETP CONMpoTUBiIeHUs. Toraa ciaeayronmm npeodpazoBareaeM

(50) B mepBoM ciydae OyaeT HOpMupyroiuii npeodpaszosarenb DJC B Tok (Tma
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HII-TJI-1M), a BO BTOPOM - 3JIEKTpHUECKOro conpoTusieHus B Tok (tuna HII-CJI-
IM). Henp3za omnpeaenuTs 10 (PYHKIMOHAJBHOM CXEME TaKXKe CHCTEMY
NHACTAaHIIMOHHOM Iiepenayd CUrHaiaoB. Hampumep, ecnu Uid U3MEpeHus pacxona
BOJIbI HCIIOJB30BAIM poTamMeTp (4a) ¢ AIEKTPUUYECKOW AUCTAHIMOHHOW mepeaadeit
(tuma PDJI), To m3MmepuTeabHBIM TpuOOpoM (40) OymeT mpuOOp s H3MEPCHHUs
HampspkeHus: nepemeHHoro Toka (tuma KCJI); ¢ poramerpoMm, HMEIOIUM
MMHEBMATUYECKYIO JTUCTAaHIIMOHHYIO nepeaady (tuma PII/1), ucnonsiyror npubop s
U3MepeHus JaBieHus cxartoro Bo3myxa (tuma IIB). To ke oTHocUTCsS K cpencTBam
PEryJIMpPOBAHUS, CUTHAJIU3AIIMY U T. T1.

Pacmugposka AJIIEMEHTOB aBTOMAaTH3all1H, U300paKeHHOMN Ha
(GYHKIIMOHAIBHOW CXeMe, MMEETCsl B CHelU(pUKALNU, KOTOpas COCTaBIsSeTCS s
3aKa3za 9TOM ammaparypbl Ha 3aBOJIax-M3rOTOBUTENSAX, B 3Tol crneuudukanmu mo
KaXXIOM TMO3WIMK YKa3bIBAIOTCS THUIl YCTPOMCTBA, €ro MoAudUKaius, MpeaeIbl

U3MCPCHUA, Tpe6yeMoe KOJINMYCCTBO U APYyTHUC HCO6XOI[I/IMBIC CBCACHU:.

Tenno-
0BMEHHUK

5e 1

E/E

MecTHble FT PA
npubops! 16 2
L
TC TY:
MyneT W W
ynpasnexHus E/P
T (TR  [FR\ /TRR\ [ T¥
w cumanmaauwmw W sr S

)

Pucynok 12 - ®yHkimoHanbHas cxeMa aBTOMaTH3aluu
mpoiiecca HarpeBaHus
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IHopsiaok BbINOJIHEHHs Pa0dOThI

1. CocTaBuTh (PYHKIIMOHANBHYIO CXE€My aBTOMAaTHYECKOTO KOHTPOJIS U
pETYJIMPOBAaHUA 3alaHHOTO ITapaMeTPa COIVIACHO CBOEMY BAPHAHTY.

2. BeluepTuTh COCTaBIIEHHYI0 (YHKIHMOHAJBHYI0 CXE€My C YCIOBHBIMH
o0o3HaueHusiMU B cooTBeTcTBUU ¢ TpeboBanusamMu 'OCT «ECKIy.

3. CoctaBuTh  creuu@UKauio 3IeMEHTOB  (paciiu@poBKY  DJIEMEHTOB
aBTOMAaTHU3al1U, U300pa)KEHHBIX Ha (DYHKIIMOHAILHON CXEeMe).

4. OpopMUTH OTUET.
KonTposabHbIe BONpochl U 3aJaHUS

1. IMosicanTe HazHaYeHUE QYHKIIMOHATBHBIX CXEM aBTOMATH3aIINH.

2. Kak n300pakarot armapaThl ¥ TEXHOJOTHUECKHUE JIMHUHM Ha CXeMax ?
3. [Nokaxkute ycIoBHBIE 0003HAYCHHUS PETYINPYEMBIX MTapaMETPOB.

4, Kak uzo0paxaror npubopsl B cxemax?

5. HazoBuTe OCHOBHBIC IMpaBuJia BBIIIOJJHCHUA CXCM dBTOMATHU34AIIUU.
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IMPAKTUYECKASA PABOTA Ne7

ABTOMAaTH3aIUA PAa0OTHI CKOPBIX PUJIBTPOB

eab padoThI:

— O3HAKOMHUTBCS ¢  paboOTO  CKOphIX  (QWIBTPOB, paboOTaOMIUX B
ABTOMAaTHUYECKOM pEXUME.

3HAHUSL

— OCHOBHBIX CXE€M aBTOMAaTHYECKOrO0 pETyJIHpOBaHUA pPAOOThl  CKOPBIX
(GuIbLTPOB;

YMeHUs:

— BbIOUpaTh CAP paboThl CKOpBIX (UIBTPOB B 3aBHUCHUMOCTH OT YCJIOBHIA

paboTHI BOJJOOYNCTHON CTAHITUH.
OBIIME ITOJIOKEHU S

Jnst ynaneHuss W3 BOABI MEJNKOAMCIEPCHBIX U KOJUIOMAHBIX YaCTHIL, HE
3a7iep>KaHHBIX B OTCTOMHUKAX M OCBETJIUTENISIX, HCIIONB3YIOT OOBIYHBIE CKOPBIE (DUIIBTPHI
C MHEPTHOM 3epHUCTOM 3arpy3koi (mecok, rpaBui, ApoOseHbIi aHTpauT). Paboune
UKIBl  (QUIBTPOBAHUE) TMEPUOJMYECKH TIPEPHIBAIOTCA IS BOCCTAHOBIICHUS
bunpTpyroIIeH CrocOOHOCTH 3arpy3KH MyTEM ITPOMBIBKH YUCTON BOIOM.

IIpu yctpoiictee ACP mnpomsBomuTenbHOCTH  (QUIBTPOB UM CKOPOCTH
GuIBTPOBAHUS PA3TUYAIOT 08a CnOCOoOG HATIOTHEHHUS OTKPBITHIX (DHIBTPOB BOJOM.
I1lo nepsomy cnocoby nojiada BoJibl IPOU3BOJIUTCS HAITYCKOM C pa3pbIBOM HAIIOPHOTO
nmoToka. B 3ToM ciydae GuibTpel HE UMEIOT MEXITy COOOM THIPABIMYECKON CBS3H:
MPOU3BOJIUTENPHOCTE M CKOPOCTh (DUIBTPOBAHMS OTIAEIHHOTO (UIBTPA MOTYT
PETYIMPOBATHCS 1O YPOBHIO BOJBI WJIM IO TIOTEPSM Haropa, a oOmas Mmpou3BO-
TUTEIBHOCTh  (PUIIBTPOBAIBLHOTO OTHEICHUS PEryaupyercs TrpaduKoM BBIBOJA

(GUIBTPOB HA IPOMBIBKY U PEMOHT.
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[To BTOpOMY cmocoOy Boja Ha (PUIBTP MOABOAMUTCS MOJ YPOBEHb BOBIL, T. €.
1o/ HeOoybMM HaropoM. [Ipu TakoM cnocobe yBennyeHne CONpOTUBIIECHUS 3arpy3Ku
B OJIHOM M3 (QWIBTPOB WM BBIBOJ (UIbTPa HA NPOMBIBKY BIE€YET 3a COOOH
nepepacrnpeaeneHue Boabl 1Mo JapyruM  uibtpam. CKOpOCTh  (UIBTPOBAHMS
peryiaupyercs IO pacXody BOJbI, mporiednied dyepe3 Quibtp, a oOmias
MIPOU3BOIUTEILHOCTh — IO YPOBHIO B pe3epByapax uucToi Bojsl (puc. 13). 1o Takoi
cxeMme paboTaroT Bce HamopHble GuiabTpbl. Ha cTaHmusx HeOOJbLION MPOU3BOAU-
TENBHOCTU TMPUMEHSIOT PETYJIATOPbl CKOPOCTH (PUIBTPOBAHHUSA TMPSMOIrO JIEUCTBUS

(HOHJ’I&BKOBBIG C I[pOCCCJIBHOfI 3aCJIOHKOM MJIN FI/II[paBJH/IIICCKI/IC).

B

Pucynok 13 - Cxema ACP npou3BOIUTENBHOCTH GUIBTPOB IO YPOBHIO
B pe3epByape 4ucToi Bojbl: 1 — perynsTop; 2 — nudpmanomerp; 3 — 3aABIKKA
C UCTIOTHUTEJIbHBIM MEXaHU3MOM; 4 — GUIBTPBL; 5 — pe3epByap YUCTOM BOJIBI

Cucrema ympaBieHUs OTKPBITBIMU (QuuibTpamu (puc. 14) cOCTOMT U3 IBYX HE
CBA3aHHBIX MEXIy COOOM MOJACHCTeM — [JIsi PEryJHpOBaHUS  CKOPOCTH
GuIBTPOBAHUS U YIIPABICHHS POMBIBKON (DHIBTpA.

[lepBast nelcTByeT TO OTKIOHEHHWIO pacxona (uibTpaTa OT 3aJaHHOTO
3Ha4YEeHHUs] U MOCTpoeHa Ha 0a3e pacxomomepa u II-perynstopa. OcBeTiieHHass Boja
gepe3 OTKPBITYIO 3aJBIKKY 3 OTBOJUTCS B pe3epByap YHCTOW BOABI. Pacxom BOmabI

BOCIIPHHUMAETCS CY)KAIOIIAM YCTPOUCTBOM 2 ¢ TU(HMAHOMETPOM 7, DJIEKTPUUCCKUI
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CUTHAJI C KOTOPOTO MOCTYMAET B PEryysaTop 8, ynpapisitoUuid IPUBOJAOM 3aABUKKHU C
MOMOIIBI0O MAarHUTHOTO myckarenss 9. 3aaBHKKa OTKPHIBACTCS 0 TEX MOp, IMOKa
YMEHBIIICHUE €€ COMPOTUBICHUSI HE CKOMIICHCUPYET MPUPOCT MOTEPh B 3E€PHUCTOM
3arpy3ke. [lepenan Hanopa B GpuibTpe uzMmepsiercs AuhmMaHOMETPOM 4 U BTOPUUHBIM
npuooOpoM 5 C MO3UIHUOHHBIM PETYJISITOPOM, MO CUTHATY KOTOPOTO MPUBOAUTCS B
NEeUCTBHE MOJICUCTEMA YIIPABIICHUS TPOMBIBKOM.

Korna namonHenue ¢GuiabTpa MpOU3BOAUTCS HE TOJI YPOBEHBH BOJABI U MEXIY
bunpTpaMu HET THUAPABIUYECKON CBSI3H, PETyJIUPOBAHHE CKOPOCTH (PUIHTpOBaHUS
MPOU3BOJIUTCS 10 YPOBHIO C MOMOIIBIO 3JEKTPOJHOro naTuvka 1, perynsropa 6 u

MAarHuTHOTO ITyCKaTCJIA 9 IMpUBOJAa 3aABUKKH 3.

<

B cucremy ynpagieHus MPOMBIBKOM

Pucynok 14 - Cxema ACP npou3BonuTenbHOCTH (PHIIBTPOB
M0 YPOBHIO BOZIBI B (PUITBTpE
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Pucynok 15 - Cxema ACP npou3BoAUTENbHOCTH (PUIIBTPOB 110 MIPUTOKY
BOJIbI Ha CTAHIUIO: | — IaTYMK YPOBHA B pe3epByape UCXOIHOM BOABL;
2 — nmuMaHOMETpP YpOBHEMEpa; 3 — CyKarollee YCTPOHCTBO pacxoa0Mepa;
4 — pacxogoMep; 5 — peryisTop; 6 — 3a1aTINK

Cxema ACP npou3BoAUTENbHOCTH (DUIBTpa C aBTOMATHYECKUM 3aJaTYMKOM
(puc. 15) peanuszyer 3aBUCUMOCTh CKOPOCTU (PMIIBTPOBAHUSL OT YPOBHS B OTKPHITOM
nojBojsIeM KojuiekTope. CHucremMa NpUMEHSIETCS TOJIBKO B TEX CiydasX, Korja
MeXay  QuibTpaMu ~ UMEeTCS ~ TUApPABIMYECKass  CBSI3b.  BOCCTaHOBIIEHHE
bunpTpyromei crnocoOHOCTH (HUIIBTPA CBA3AHO C PSAIOM ONEepaIuii, MPOU3BOIUMBIX B
OTpEJICTICHHOW  TOCIEIOBATEIBHOCTH  C  33JaHHOW  TPOJOJDKUTEIHHOCTBIO:
oTkiIoueHne GuibTpa oT obieit maructpanu (0,5-1 MHUH); BKIIOYCHHE TMPOMBIBHBIX
HacoCOB (HAamOpHOIrO pe3epByapa) U BO3JIYXOJIYBOK U BOJOBO3IYIIHOE B3PBIXJICHHE
3arpy3ku (3—5 MHH); OTKJIIOYEHHE BO3AYyXOIYBOK (IIpoliecc MpOMbIBKH 5-10 MuH);
CIyCK TIepBOro (uibTpaTa Tociie MPOMBIBKH (3-5 MuH); BKIoueHue (GuibTpa B
pabounit ik (1-2 muH).

BrinonHeHue nepeurcieHHbIX Onepanuidi CBI3aHO C OTKPBITHEM U 3aKpPhITUEM
MATU-TIECTH 33IBIKEK Ha KaXKIOM (UIbTPE, BKIIOYCHHEM U OTKIIOYCHHEM HACOCOB
u BO3yxonyBoK. I[Ipu Oomnbliom uwuciie (QUIBTPOB BBINOTHEHHUE ATUX OINEpaluid
BO3MOKHO TOJBKO MPH AUCTAHIMOHHOM WJIM aBTOMAaTUYECKOM YyMNpaBJi€HUHU. 3ajaya

aBTOMaTHu3alun (1)I/IJILTpOB 3aKJII04YaCTCA HC TOJBKO B OIICPATHBHOM H HAJACKHOM
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YOPABJICHUH TEPEKIIOYaTEIbHbIMU ONEpalMsIMH, HO M B TOM, YTOOBI JIOOMTHCA

MaKCUMAJIbHOM MPOJOJDKUTENBHOCTH (PUITBTPOLIMKIIA C HAMMEHBIIUMHU 3aTPAaTaMU BOJIBI.
IHopsaok BbINOJHEHHs PA0OThI

1. U3yunTh cXe€Mbl aBTOMATUYECKOI'O PETYJIUPOBAHUS MPOU3BOAUTEIBHOCTH
(GuUIBTPOB: MO YPOBHIO B pe3epByape UUCTOW BOJBI; MO YPOBHIO BOJBI B (PUIBTPE; MO
IPUTOKY BOJIBI HA CTAHIIMIO.

2. BeruepTuth cxemsl.

3. [losicHUTb, yCIIOBUS IPUMEHEHUS KaXKI0M CXEMBI.

4. OpopMHUTH OTUET.
KonTpoJsbHbIe 3a1anus

1. IlosicHuTe, Kak TPOWCXOJHUT aBTOMATHYECKOE PETYJIHPOBAHHE CKOPOCTH
dbunsTpanuu.

2. HOHCHI/ITG, KaK ITPOU3BOJUTCS aBTOMATHYCCKAS IIPOMBIBKA CKOPBIX (1)I/IJII>TpOB.
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IMMPAKTUYECKASA PABOTA Ne8

ABTOMaTH3aLMs PAa00THI OYMCTHBIX COOPYKEHU M

eab padoThI:

— O3HAKOMUTBCSI C aBTOMATH3alMEed paboThl JEHCTBYIOUIMX COOPYXKEHUH IO
OYMCTKE CTOYHBIX BOJ.

3HAHUA

— PEryJIMpyeMbIX I1apaMeTpOB COOPYKEHUH;

— npuHuuUna padotel 0CHOBHBIX CAP 04MCTHBIX COOpYXKEHUI;

VMEHUSL:

— npumeHsTh 1 noaoupats CAP s kaxoro nporecca.
OBIIME ITOJOXKEHUSA

PaGoTty MexaHU3MPOBAHHBIX PEIIETOK CIEAyeT aBTOMATHU3UPOBATH IIO
3aJJaHHOM TIporpaMme WJIM M0 MaKCUMallbHOMY Tepenaay YpPOBHS JKUAKOCTH H0 U
MOCJIE PEUICTKHU.

B nmeckonoBkax TIpM  BBICOKOM YpPOBHE aBTOMATH3allMM  OYMCTHBIX
COOPY>KEHHMH CJIeyeT aBTOMaTU3MPOBaTh yAAJICHUE MECKa MO0 3aJaHHOW mporpamme,
yCTaHABIMBAEMOM MPHU IKCIUTyaTAIUH.

B mnepBuYHBIX OTCTOMHUKAX (paauaJbHBIX WM TOPU3OHTAIBHBIX) CIEAYET
ABTOMATU3UPOBATh TEPUOJUYECKHN BBIYCK OCaJKa IOOYEPEIHO W3 KaXJI0ro
OTCTOMHHUKA.

B aspoTreHkax ciemyeT KOHTPOJIMPOBATH PACXOJbl MJIOBOM CMECH, aKTUBHOTO
WA M BO3AyXa Ha KaXJOW CEKIIMH, a IPU BBICOKOM YPOBHE aBTOMAaTHU3AIUM CJIEIYET
peryaupoBaTh Mojady BO3AyXa MO BEJIMYMHE PACTBOPEHHOI'O KUCIOPOJa B CTOYHOMU
BOJIEC.

B BbIcOKOHarpyxaembix OMOGUIBTpaX CIEAYET KOHTPOJIUPOBATH PACXO]

MOCTYMAIOLIEN U PEUUPKYJIAIIMOHHON BOBI.
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Bo BTOpMYHBIX OTCTOMHHMKAxX CJEAYEeT AaBTOMAaTH3UPOBATh MOJAJIEPKAHHUE
3aJIaHHOT'0 YPOBHS WJia, KOHTPOJIUPOBATH PAOOTY HIIOCOCOB.

B mnoynnotHuTensIX cienyer aBTOMATU3MPOBATH BBIMTYCK YIJIOTHEHHOIO Hia
0 33JaHHOM MporpaMMe WM YPOBHIO Wia.

Ha Bakyym-QuiabTpax u (QuibTp-lipeccax cleayeT aBTOMaTHU3UpPOBATh
JO3UPOBAHUE TMOAABAEMbIX PEAreHTOB, KOHTPOJIUPOBATh YPOBEHb OCAJKa B KOPBITE
BaKyyM-(QuUJbTpa, pa3pekeHHe B pecHUBepe, JaBJICHUE CXKATOrO BO3yXa, YPOBEHb
BOJIbI B pECUBEPE.

B crouHoll BOJE moOciIe KOHTAaKTa C XJOPOM CIIEAyeT KOHTPOJIUPOBATH
KOHIIEHTPAILIMIO OCTATOYHOTO XJIOpa.

B ycpennurensix HeoOX0AMMO KOHTPOJIUPOBATh HA BbIX0oJe BenuunHy pH mim

Ipyrue napaMmeTpsl, TpeOyeMble IO TEXHOJIOTHUH.
ITopsinoK BBINOJIHEHUSI PA0OTHI

1. U3yunTh NOpUHIMI aBTOMATHYECKOTO PETYJIUPOBAHUS TEXHOJIOTUYECKUX
napameTpoB.

2. BerueptuTh (DYHKIIMOHAJIBHYIO CXEMY C YCIOBHBIMH OO0OO3HAYCHUSMH B
cootBeTcTBUH ¢ TpeboBanusmMu ['OCT «ECK/]».

3. ObopmMuTh OTUET.
KoHTpoabHbIE BONPOCHI

1. Ha3oBuTe, Kakue ornepauuy BBIMOJHSAIOTCS aBTOMATHYECKH HA OYUCTHBIX
COOPYKCHUSX.

2. HazoBute perynupyemblie mapaMeTpbl COOPYKEHUH MEXaHUYECKOW OYUCTKH
CTOYHBIX BOJ.

3. HazoBute perymmpyembie mapamMeTpbl COOPYKEHUH OHOIOTHYECKOM
OUYUCTKHU CTOYHBIX BOJI.

4. HazoBurte perympyeMbie apamMeTpbl COOPYKEHHUHM M0 00pabOTKE OCAIKOB CTOYHBIX BOJL,
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IMMPAKTUYECKASA PABOTA Ne9

CocraBienue cxembl AC/IKY HacocHOM cTaHIMH

eab padoThI:

— O3HAKOMUTBCS C aBTOMaTH3aluel paboThl HACOCHOM CTaHIIUU;
— IIpuobpectu HaBbiku B cocTaBieHuu cxem AC/IKY

3HAHUA

— IlpuHuumna aBToMaTu3auu padboThl HACOCHOW CTaHLIUU
VMEHUSL.

— Cocrapisarb cxembl ACJIKY HacOCHBIX CTaHIIMMA.
OBIIME ITOJIOKEHU S

ABTOMAaTHU3UpPOBAHHAS CHUCTEMa AUCIETYEPCKOTO KOHTPOJIS W YIpaBICHUS
(ACJIKY) Ha 6a3e nporpammHo-TexHnueckoro komruiekca JJEKOHT npennazHauena
JUTSL aBTOMATU3AIMN O0OBEKTOB BOJOTIOJITOTOBKH M BOJIOOTBEICHHSI.

ACJIIKY ocyliecTBIsSIET KOHTPOJIb M YIIPABICHHE MPOU3BOJCTBEHHBIMHU IPO-
1eccaMu, 0ObeKTaMU BOJIOKAaHAJa U CBOEBPEMEHHO MPEIYyNpPEKIaeT O BOSHHUKHOBE-
HUU aBapUUHBIX CUTYyallMi WM BaKHBIX COOBITMI HA MYJBT IUCIETYEPA, YTO CIO-
cOOCTBYET X ONEPATUBHOMY YCTPAHECHHIO.

ACJIKY umMeeT TpeXypOBHEBYIO pacIpeACICHHYIO CTPYKTYPY. YPOBHU CHUCTE-
MBI OIPEAENSIIOTCS CETEBOM TOMOJIOTHEN U HATMYHEM «UHTEIUIEKTYaJbHbBIX» y3JIOB, B
pPOJIM KOTOPBIX BBICTYNAIOT MPOrPAMMHO-JIOTUYECKHE KOHTPOJUIEPHI U yCTPOMCTBA
BBOJIa-BBIBO/Ia HH(OpMAITHH.

Ha pucynkax 16-18 — oOpa3ibl 3kpaHHBIX (HOPM.
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IMopsaaok BINOJITHEHUS] PA0OTHI

1. CocraBuTth KOMINJICKCHYIO CXCMY aBTOMATU3allU HACOCHOI'O arperara:

- aBTOMaTUYCCKUN 3aJIUB HaCOCOB;,

- aBTOMATHUYECKOE YITPABJICHUE HAITOPHOW 33 IBUKKOW;

- ABTOMATHYCCKOC YIIPABJICHHUC 3JICKTPOIIPHUBOJOM HACOCA,

- ABTOMATHYCCKad 3allliuTa HACOCHOI'O arperara.

2. O3HaKOMHUTBECSI C OCOOEHHOCTSIMM aBTOMATH3AIMU

KaHaJIM3allMOHHBIX

HAaCOCHBIX CTaHLIUM Ha ITPUMEPE TUITOBOU CTAHLINH.

4. OpopMuUTh OTUET.

3. Berueptuts CAP HacocHO# cTaHIIUN.

KoHTpobHbIE BONIPOCHI

o1

1. Kakue Oo1Icpanuru BBIIIOJIHAIOTCA aBTOMAaTHYCCKHN Ha HACOCHBIX CTaHI_II/ISIX?

2. Kakue naTuvku ypoBHSI )KHIKOCTH HUCITOJIB3YIOTCS HA HACOCHBIX CTAHITUSX ?



3. Kak pabotaer cxema aBTOMAaTHYECKOIO YINPABIEHUS KaHAJIU3aLUOHHOM
HAaCOCHOM CTAaHLIUEN C TPEMsI HACOCHBIMU arperataMmu?

4. Kakue BcrnoMmoraTelbHble (YHKIMM JIOJDKHA OOecrednBaTh CHCTEMa
ACIIKY B 00paboTke W Bblgaue HHPOpMAIIMU B CHUCTEMaX BOJOCHAOKEHUS U

BOJOOTBEIECHUA?
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V. KPUTEPUU OLEHKH BBIIIOJIHEHUSA CTYAEHTOM

OTYETHBIX PABOT

- OIICHKAa «OTJIUYHO)» BBICTABISIETCS 00ydaromemycs 3a paboTy, BHITOJTHEHHYIO
0e301100YHO, B TOJIHOM 00BEME C YUETOM PALIMOHATBHOCTH BHIOPAHHBIX PEILICHUN;

- OLEHKa «XOpOULIO» BBICTaBJISIETCA  OOydaromemycs 3a pabory,
BBITMIOJTHEHHYIO B MTOJIHOM 00bEME C HE0UETAMU;

- OICHKAa «Yy/JOBJICTBOPUTEIHHO» BBICTABISIETCS oOOydaromemycs 3a pabory,
BBIIIOJTHEHHYIO B HE MOJIHOM oObeMe (He MeHee 50% mpaBHIBHO BBIOIHEHHBIX
3a1aHui OT 001Iero oovreMa paboThl);

- OIIGHKAa «HEYJOBJICTBOPHUTEIHLHO» BBICTABISIETCS OOydaromemycs 3a paboTy,
BBIIIOJTHEHHYI0 B HE TMOJHOM oObeMe (MeHee 50% MpaBUIBHO BBITIOJTHEHHBIX

3a/1aHU# OT 00IIero oObeMa paboThl).
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[Tpunoxxenue A

MunncTEpCcTBO 00pa30BaHus 1 Hayku YenstOMHCKON 00acTu
I'ocynapcTBeHHOE OIOPKETHOE MPO(ECCHOHATBHOE 00Pa30BaTENbHOE YUPESKICHUE
«lOxkHO-Ypajbcknii rocyapCcTBeHHbIH TeXHUYECKHI KOJLJIeTAK»

OTYET
T10 BBINOJTHEHHUIO TIPAKTUUYECKUX paboT
o TeMe 1.1 «ABToOMaTH3aIis CUCTEM BOJIOCHAOKEHIS U
BOJOOTBEICHIID?

MJIK 02.01: «Oxcrutyararpist 000pyI0BaHMS 1 AaBTOMATH3ALIHS
CHCTEM BOJIOCHA0YKEHHS 1 BOJIOOTBEICHHSD)
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