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JlaboparopHas padota Nel
«OmnpeaeneHune moTeph TEIIOBOM SHEPTUHN MPH €€
TPAHCIIOPTUPOBAHUI

Heab padoThI: CdopmupoBatb (pusnueckoe
MPEJICTABIICHUE O TEIUIOBOM DHHEPrUHh, W €€ TOTepsSIX MOpHu
TEUEHUM TEIIOHOCUTENST depe3 TpyOoompoBoAbl. O3HAKOMIICHUE
C METOJIMKOM JKCIIEPUMEHTAIBHOTO  OMNPEIEICHUSI TOTEPh
TEIUIOBOM HSHEPTUM NPU €€ TPAHCIIOPTUPOBAHUM.

Kparkue Teoperndeckue CBeIeHUA:

Ha BemnunHy nmoTepp  TEIUIOBOM  DHEPIrUM  IIPHU
TPAHCIIOPTUPOBAHUM Yepe3 TPYOOMNPOBOJIbI HEMOCPEACTBEHHO K
MOTPEOUTENIO BIMSIOT pa3iuyHble (DAKTOPHI: JJIMHA, AUAMETP U
TOJNIIMHA CTEHKH TPyOONpoBOJa, TOJIIMHA W MaTepuall
TETJIOM3OJIAIIMU U €€ (PaKTUUEeCKOe COCTOSIHHE, TemIieparypa U
BJIAXKHOCTh OKPYXKAIOWIEH CpeAbl, CKOPOCTh TEIJIOHOCUTEIS,
KOJIMYECTBO M MOIIHOCTh  MOTpeOuTeneid.  YBenudeHue
KOJINYECTBA TEIJIOBBIX MOTEPh SBJISIETCS HETAaTUBHBIM (PaKTOPOM
B CHCTeMaX TeIUIOCHAOXKEeHUS, T.K. BO3ZHHUKAET HEOOXOJAMMOCTH
YBEJIIMYMBATh  KOJMYECTBO  TEIUIOBOM  DSHEPTUM [JIA €€
CHaOXXEeHUsI J10 TMOTpeOUTeNssT C¢ Y4eTOM HOPMaTHUBHBIX
TpeOOBAaHMM, YTO YBEIMYMBACT KalUTAJIbHBIC 3aTpaThl. B cBs3M
C 4YeM, DHEProCHaOXalollUM MPEINPUATUAM MNPUXOJAUTHCS
NPOBOAUTHL  PabOTBI IO  OOCJIEAOBAHUIO  TETUIOU3OJISIIIUU
HApYXHBIX TEIUIOBBIX MAarucTpajied, Ha ydacTKax, TIJe
HEBO3MOKHO BBINOJHUTh 0OCII€IOBaHNE, TMPOBOJSAT pacyeT
TEIJIOBBIX MOTEPh TPYOONPOBOJA MO HOPMATUBHBIM 3HAUYCHUSIM
U CpaBHUBAIOT C (QakTuueckuMu TnoTepsimu. [lpu ananmze
JAHHOTO CPaBHEHUSI MOXKHO CJI€JaTh BBIBOA, O TOM, B KaKOM
COCTOSIHUM HAaXOAUTCS TEIUIOM3OJSIMUA, a TaK KE OIMNPEIEIUTh
YTEUYKY TEIJIOHOCHUTES.

IHopsinok padoThI:

OnpeneneHue TMOTEPh TEIUIOBOM JHEPIHM TPHU €€
TPAHCIIOPTUPOBAHUU JOJIKHO ObITh  BBIMOJIHEHO  Ha
AKCIIEPUMEHTAIBHOM CTEH/IE MPU:

1. Pazmmunbeix maccoBbeix pacxogax G1=XX [kr/c], G2=XX



[kr/c], G3= XX [kr/c];

2. Ilpu pas3muuHOM MPOTIKEHHOCTH MATUCTpald U
KonmdecTBa morpeduteneit (puc. 1 u puc. 2)
IToTepu TeII0BOM SHEPTUU ONIPEACISIOTCS U3 YPaBHEHUS
TEIJIOBOro OaslaHca:

Q = G'Cp (EEI..‘-: T tEIh[.‘-:] (1)

rae G — maccoBblil pacxon TemnoHocurens; C, - TeIIOEMKOCTh
AKUJKOCTU TMPU MOCTOSIHHOM JaBJ€HUM (CIpaBOYHAs BEJIWYMHA,
C, = f(T), smawemme C, — ompenenserca IO CpeIHEH
TEMIIEpaType MOTOKa Ha BXOJE M BBIXOAE); tx,— Temmeparypa
TEIJIOHOCUTENSE Ha BXoJe TpyOompoBona; ty,x — Temmeparypa
TEMJIOHOCUTENISI Ha BBIXOJI€ TPYOOIpOBOIA.

[lepen Hauamom MpoOBEICHUS JA0OPATOPHOW pPabOTHI
HEOOXOAMMO HACTPOUTh THUAPABIMYECKYIO CXEMY MOJYJIs
«Cteng-norpedbutensy coryacHo puc.l. m puc.2. OTKpHITH
nsepupl  Moaynst  «CreHA-moTpeOUTens» M BKIIOYUTH
BEHTUJISITOP.
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Pucynok 1 — I'mapaBnunueckasi cxema it SKCIIEpUMEHTAILHOTO
onpeieNieHus MOTEePb TEIUIOBOM YHEPTUU MTPU MAKCUMAaIbHOM
MPOJIOJKUTEIILHOCTH U HAUOOJIBIIIUM KOJIMYECTBOM
noTpeouTene.

Hanee B Tabn. 1 3amuchIBalOTCS TMOKa3aHUsI pacxojoMepa
U JATYUKOB TEMIEpaTyp OTIEIbHO JUIS THUJIPABINYECKON
cxemMbl Ha puc. 1 u puc 2, NpPoU3BOJATCS BBIYUCICHUS IO

dopmye (1).
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Pucynok 2 — I'mapaBnudeckas cxema Jijisi KCIIEPUMEHTaIbLHOTO
OTIPENENICHUS TIOTEePh TEIUIOBOW SHEPTUM TPU MHUHUMAILHOU
IPOJOJKUTEIILBHOCTA W HAaWMMEHBIIIUM KOJIMYECTBOM
noTpeouTenei.

Tabmuia 1 — IIpoTokon pe3yabTaToB U3MEPEHUS

Ne /it G, [kr/c] = °C FQC

1

2

3

KoHTponpHbIE BOITPOCHL:
1. Kakue ¢akTopbl BIUSIOT HA TOTEPU TEIUIOBOM
SHEPTUU pu €€ TPaHCIOPTUPOBAHUU?



2. Kak u3MeHsieTcs BeIMYMHA TEIUIOBBIXIOTEPh MPHU
YBEJIMYCHUU JUIMHBI MarucTpaju U KOJINYECTBa
notpeoduTenei?
3.  Kakum o0pa3om orpenenuTh COCTOSTHUE
TETUIOM30JIS MU TPyOOITPOBO/Ia HA y4acTKaxX ¢ OTCYTCTBUEM
JIOoCTyIa?



JlabopaTopHas pabora Ne2
«IKCIIepUMEHTAIbHBIC UCCIICIOBAHNUS
aBTOMATU3MPOBAHHOW CHCTEMbI YIIPaBICHUS
TEMJI0CHA0KEHUEM: C UCIIOJIb30BAaHIEM TIPOMBIIIIICHHOTO
JOTHYECKOro KOHTposuiepa «OBEeH»»

Heanb padoTni: N3yueHue paboThl aBBTOMATU3UPOBAHHOMN
CHUCTEMBI yIPABJICHUS TEIJIOCHAOKEHNEM: C MPUMEHEHHUEM
MPOMBIIIJIEHHOTO JIOrn4eckoro konTposuiepa «OBEH».
Onpenenenue 3pOEKTUBHOCTHA PabOThl CUCTEMBI OTOIICHUS
IPU Pa3IUYHBIX aNrOpUTMax PabOTHI

IHopsizok padoThI:

B aBTOMaTH4YeCcKOM pEeKUM pEeain30BaHO S aITOPUTMOB:

1. 3aBMKKA 3aKpbITa, T.€ HEeT moaMmeca. Jloxkupaercs,

noka TeMiepaTtypa 12 He OyIeT BbIIIE TeMIepaTyphl
«yCTaHOBKH TeruioHocutens. [locne yero mpuoTkpeIiBaeTcsl.
XKner nee munytel. CpaBHUBaeT Temrepatypy Ha 6atapee (Tgar) ©
TEMIIEPATypOr «YCTAHOBKH TEMIEPATYpPhl» M, COOTBETCTBEHHO,
OTKPBIBaET JMOO 3aKpbhIBa€T 3aJBIKKY (Kaxable 2 MHUHYTHI)
(T2>Trenn —mnoamec; Toar>Tycr -moamec, Toar<Tyctr -—
TETUTI000MEHHHMK ). Kitarma Bcera OTKpBIT.

2. 3anBuwxka 3akpbiTa. Jlokunaercs, moka temieparypa 12
He OyzeT BBIIE TEMMEPATYpPhl «YCTAHOBKH TEILIOHOCHUTEIIS.
CpaBauBaer Temmeparypy Ha Oatapee (Ts.) ¢ Temmepartypoii
«YCTaHOBKM  TEMIIEpaTypbl» W, COOTBETCTBEHHO, JHOO
OPUOTKPBIBAET Ha Tpagyca 2 3aJBHXKKY JMOO MPU3AKPHIBAET
3aIBUKKY (Kaxkaple 2 MuUHYTHI). Kitaman Bceraa OTKpBbIT.

3. 3anBmxkka 3akpeiTa. Jlokumaercs, moka temmeparypa 12
HEe OyJeT BBINIE TEMIEPATYPhl «YCTAHOBKU TEIJIOHOCUTEIIS».
3aTeM OTKpBIBaeT 3aJBIKKY Ha TpanaycoB 15-20. M kaxmawie nBe
MUHYTBl CpaBHUBAeT TEMIIEpaTypy Ha OaTapee ¢ TemIepaTypoil
«YCTAHOBKHM TEMIIEPATYPbI» U, COOTBETCTBEHHO, JTUOO OTKPHIBAET,
ambo 3akpeiBaeT kiamad. (T2>Tremn -mommec; Toar>Tycr —
OTKPBITH KianaH, Toar<TycT —3akphITh KjamaH).

4. 3anBuxka 3akpbiTa. JJoxkumaercs, moka temneparypa 2
He OyneT BBINIE TEMMEPaTyphl «YCTAaHOBKH TEIJIOHOCUTEIIS.
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CpaBHuBaer Ttemmeparypy T4 ¢ Temieparypon «yCTaHOBKH
TEMIIEPATypbl» W, COOTBETCTBEHHO, JUOO MPUOTKPHIBAET Ha
rpaayca 2 3aJBIXKKY JTMOO MPU3aKPhIBAET 3aJBIKKY (KaxKbie 2
MUHYTHI). Kitaran Bcerja OTKphIT.

5. 3anBmkka 3akpbITa. Jlokumaercs, moka remmeparypa 2
HE OyleT BBIIIE TEMIEPATypbl «YCTAaHOBKH TEIJIOHOCUTEIISD.
CpaBHuBaeT temriepatypy B koMHate (TkoM) c Temmeparypoii
«yCTAaHOBKM  TEMIEpaTypbD» M, COOTBETCTBEHHO,  JIMOO
OPUOTKPBIBAET HA Tpajyca 2 3aJBUXKKY JIMOO MPU3AKPHIBAET
3aJIBIKKY (Kaxkapie 2 MUHYTHI). Kitanan Bceryma oTKpbIT.
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JlabopaTopHuas pabora Ne3
«IKCIEpPUMECHTAIIbHBIC HCCIICAOBAHUS aBTOMATU3UPOBAHHOU
CHUCTEMBI YIIPABJICHHS TEINIOCHAOKEHUEM: C IPUMEHEHHUEM
KOMITBIOTEPHOTO YIIPaBJICHHS

Hean padorbi: O3HaKOMJIEHHUE C METOAMKOH pPadOThI
aBTOMATU3UPOBAHHOM CUCTEMBbI yIpaBIICHUS
TEIUIOCHA0KEHUEM C IPUMEHEHUEM KOMITBIOTEPHOTO
ynpasieHus. Onpenenenue 3PPEKTUBHOCTH pabOThl CHUCTEMBI
OTOIUICHMSI TIPU PA3IIUYHBIX PEKUMHBIX MTapamMeTpax.

KpaTkue TeopeTuyeckue cBeJeHMsI:

['unpaBianyeckoe CONMPOTUBIEHUE - BHJ MOTEPh SHEPTUU
B TpyOompoBogax CornacHo AeicTBytoniero ®enepaibHOTO
3aKOHa Ne261-03 «O0 YHEPTrOCOEPEIKEHUU U
9HEprodPGEeKTUBHOCTU»: B  OTOMHUTEIBHBIM  CE30H  JIMIIO,
OTBETCTBEHHOE 3a  COJIEpKaHHME MHOTOKBAPTUPHOIO JIOMa,
00s3aHO  MPOBOJWUTH  JICWCTBUS,  HANpPABICHHBIC Ha
pEryJMpoBaHue pacxona TEIIOBOM DHEPTrUU B
MHOTOKBAPTUPHOM JIOME B LESAX €€ COEpEeKEHUs, P HATMUUU
TEXHHUYECKOM BO3MOYKHOCTH TaKOIO pEryJIUpOBaHUS U IpHU
COOJIIOJIEHUH TEIUIOBBIX M THUIPABIMYECKUX PEXKHMOB, a TAKXKE
TpeOOBaHMI K KayeCTBY KOMMYHAJIbHBIX YCIYT, CAHUTAPHBIX
HOpPM M TIpaBwiI. B nensx ucnonHeHus gaHHoro denepaabHOro
3aKOHa KOMMYHaJbHbIE OpraHU3alMd HACTOSAIIEE BpEMs
OPOU3BOAAT MEPEOCHAIIEHUE BHYTPEHHUX CHUCTEM OTOILICHUS
MHOTOKBAPTUPHBIX JOMOB U IPOMBIIUICHHBIX 3HaHUi, a
UMEHHO MPOM3BOJAT 3aMEHy  DJIEBATOPHBIX  Y3JIOB  Ha
aBTOMATU3UPOBAHHBIE UHIUBHUIYaJIbHbIE TEIIOBBIE TYHKTHI.

['maBHOM OTJIUYHUTETBHOM 0COOEHHOCTBIO
aBTOMATU3UPOBAHHBIX MHAMBUAYAJIbHBIX TEIUIOBBIX MYHKTOB OT
AJIEBATOPHBIX Y3JIOB, SBJISETCS HAIWYUE «KOMIIBIOTEPHOIO»
yIpaBJIEHUsI, KOTOPOE IMO3BOJISIET ONEPATUBHO CpearupoBaTh Ha
BO3HHUKAIOIINE OTKJIOHEHHUS B pabOTE CUCTEMBbI, HEUCIIPABHOCTH
oOopyaoBaHus M JAaxe apapuu. Hanpumep, mnpeBblIeHUE
JaBJCHUST MHOTJa TNPUBOJUT K pa3pbiBy TpyOOIpPOBOJA,
3aBBIIIEHHBIE TEMIIEPATyphl — K YBEJIWYEHUIO PACXOJOB
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TEIUIOHOCHUTENISI, aBapusi Hacoca B 3MMHEE BpeMs — K
3aMep3aHuI0 TpyOorpoBoja u T.1. Bece 3To nmpuBoAuT K yiepoy
U OONbIIMM  MaTepUaJbHBIM  TIOTEPSIM  CO  CTOPOHBI
00CITy>KMBAIOILIEH OpraHU3allUU.

OCHOBHOM (PYHKIMOHAIBHOW 3a7a4€il «KOMIBIOTEPHOIO»
yIPaBIICHUSI TEIIOCHAOKEHHUSI SIBIISICTCS

« KouTponp TemmepaTypbl ¥ JaBJICHHUS B TOJAOIIUX U
oOpaTHBIX TPYyOONPOBOAAX CHCTEMbI OTOIUICHHS,;

« YIpaBJICHUE HACOCAMU;

« YmpaBiieHue 3aJIBUKKAMU u KJIarlaHAMU
YCTAaHOBJIEHHBIX Ha TMOJAIONIMX U OOpaTHBIX TPYyOONpPOBOJAX
CUCTEMBI OTOILJICHUS;

« (COop u nepBu4Hasi 00padOTKa MOCTyHAIOIIEH
uHpopmanuu;

« OroOpaxkeHue pabounx MapaMeTpoB.

B aBTOMaTHM3MpOBAHHBIX WHAUBUAYAJIbHBIX  TEIUIOBBIX
NYHKTaX PEryJupoBKa padouux MapaMeTpOB IMPOU3BOIUTCS B
aBTOMaTUYECKOM pexuMe. [lpu u3MeHEeHHH TeMIepaTypbl
OKPY’KaoIIero BO3/lyXa OT JaT4yhKa TeMIepaTypbl MOCTYIaeT
UCIIOJIHUTENIbHAsT ~ KOMaHJa  Ha  TOJIOKEHUE  3aJIBHXKKHU
yCTAaHOBJIEHHOWM  Ha  mopjaromieM  TpyoOomposoge. Ilpu
HNOHIKEHUN TEMIIEpPAaTypbl OKPYXAIOLIEro BO31yXa MPOUCXOIUT
YBEJIIMYEHUE  PAcXoAa  TEIUIOHOCUTENIS M3  IOAAIOLIEro
TpyOOINpOBOJA, MPU YBEIUYEHUU TEMIEPATYPHl OKPYKAIOLIErO
BO3[yXa MPOUCXOAUT YBEIMYEHHE PACXOAA TEIUIOHOCHUTENS W3
00paTHOro TPyOOIPOBOA.

B nmanHoli nabopatopHoi pabote Oyner paccMOTPEHO
yCIOBUE, KOrjna, TeMIepaTypa  OKPYXKAaIoLIEro  BO3AyXa
yBEJIMYMJIACh B BECEHHHWI NEpUOJ, U BO3HUKaeT mpobdiema
«IEepPeTona» 3JaHUsl U3-32 OTCYTCTBHUSl «KOMIIbBIOTEPHOIO»
yIPaBJICHUS] UHAUBUAYATHLHOIO TEIJIOBOTO MyHKTA.

IHopsinok padoThI:

1. Ilpy  TIOCTOSSHHOM  MaKCHUMAaJIbHOM  TeMIIepaType
TEIUIOHOCUTENSE U TMOCTOSIHHOM 3HAY€HHMH MacCOBOIO pacxoja
G1=XX [kr/c], KOHTpOJL TeMIiepaTypbl — oTKirO4eH. ([JanHoe
yCIOBUE  UMHUTHPYET  paboTy  d3JeBapHOro  y3ja WU
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HEUCMPABHOCTh JAaT4YMKA TEMIEPaTypbl W BJIEKTPOIPUBOJIA
3aIBWKKY (KJIaraHa) Ha TEIJIOBOM ITYHKTE);

2. C 1OpUMEHEHHEM «KOMIIBIOTEPHOIO»  YyIpaBJIEHUS
KOHTPOJISl TEMIIEPATYPhI IIPU 3aJaHHOM 3HAYEHUHU.
Bpewms npoBenenns paboThl KaxkA0T0 3Tana coCTaBIsAeT 45
MUHYT. TeroBasi 3HEPTHUsl ONPEACACTCS U3 YPaBHEHUS
TEIJIOBOro OajlaHca:

Q = GC’p (tsx - tsh[xj (1)
rae G — maccoBblil pacxon TemnoHocurens; C, - TEIIOEMKOCTh
KUJIKOCTU TIPU TMOCTOSSHHOM JaBJICHUM (CIpaBOYHAs BEIMYMHA,
C, = f(T), smayemme C, — ompenenserca IO CpeIHEH
TEMIIepaType MOTOKa Ha BXOJE€ M BBIXOAE); t,— Temmeparypa
TEIJIOHOCUTENSE Ha BXoJe TpyOompoBona; ty,x — Temmeparypa
TEMJIOHOCUTENISI Ha BBIXOJ1€ TPYOOIIpOBOIA.

DNEKTPO’HEPTUS, KOTOpask MOABOAUTCS K HarpeBaTErO
KOTJIa BBIYUCIISETCS TI0 BBIPAKEHUIO:

N = IAU; )

rae | — nmepemMeHHbIN TOK MPOXOASIINI Yyepe3 ydacTok [A],
AU — nepenan Hanpskenus Ha pabodyeM yuacTke [B].

[lepen HavasioM mpoBeaeHUS JTa0OpPaTOPHON pabOTHI
HEOOXOAMMO HACTPOUTH THUAPABIMUYECKYIO CXEMY MOYJIS
«Ctena-notpedurensy» cornacHo Puc. 1.
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Puc. 1. I'uapaBiandeckas cxema Jjisl IKCIIEPUMEHTAILHOTO
UCCIICIOBaHNSI aBTOMATU3UPOBAHHON CUCTEMBI YITPABIICHHS
TEMJI0CHA0KEHUEM: C IPUMEHEHUEM KOMITBIOTEPHOTO
yIPaBJICHUS

1 @ ===
i @

Hanee B IPOTOKO pEe3ynbTaTOB U3MEPECHUI
3aMKUCBHIBAIOTCA TOKAa3aHUS pacxojia 4vepe3 KOoTel U JaTYUKOB
TEMIIepaTyphbl MOTOKAa Ha BXOJE M BBIXOJI€ U3 KOTJIA, MOKa3aHUS
noTpeOJeHusT dJEKTPOdHeprun npu HarpeBe TOHa kotia,
HNPOU3BOIITCS BBIYMCIeHUS 1o ¢opmyiaam (1) u (2). 3amwmch
MOKa3aHUW MPOUCXOAUT Kaxkaple 15 MHUHYT Ha NPOTHKECHUU
BCEro fsrama JjabopatopHoi paboTel. [amee ctpoutcs rpaduk
(Puc. 2). IlpousBomuTcsi aHaau3 OaHHBIX M 3(G(OEKTHBHOCTH
paboThI CHUCTEMBI OTOIJICHUS C MIPUMEHEHHEM
«KOMIIBIOTEPHOT0» yMPABJICHUS U O€3 HErO.
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1 1
—®—1- C IPUMEHEHWEM "KOMMNBIOTEPHOTO" YNpaBneHuUs

—m— 2- 6e3 NPUMEHEHNA "KOMNBKTEPHOrQ" ynpaeneHnsa
6000 »

4000 n

O 1 /.
2000

15 30 45
T, MWH

Puc.2. I'paduk notpeOeHus TEMIOBON SHEPTHU:
1- ¢ npuMeHeHueM «KOMIBbIOTEPHOTO» YIIpaBJIeHHUS; 2- 0e3
MPUMEHEHUS «KOMIBIOTEPHOT0» YIIPABICHUS

Tabmmua 1 [TpoTokon pe3yabTaToB U3MEPEHUS

Ne i/ G, [xr/c] tax, O°C tax, °C N xBt-u
1
2
3
KoHTposibHBIE BONIPOCHI:
1. B yeM 3aKIIFOYAETCS TJIABHOE OTJINYUE

aBTOMAaTU3UPOBAHHOTO MHJIMBUAYAJIBLHOIO TEIJIOBOIO MyHKTA OT
3JIEBATOPHOIO y3Ja?

2.1l03BONIUT  NIM  HKCMOJB30BAHUE  «KOMIIBIOTEPHOTOM
YIIPaBJICHUS COKPATUTh MOTPEOJICHUE TETIOBOW SHEPTUM ?
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JlabopaTtopHas pabora Ne4d

«DKCcHnepruMEeHTaAIbHbIEC UCCIeA0BaHUs A(PHEKTUBHOCTH
CUCTEMBI TEILJIOCHAOKECHUD

Heas  padoThI: O3HakOMJIECHWE  C  METOJMKOU
AKCIIEPUMEHTAIBHOTO HCClIeI0OBaHUA 3(P(PEKTUBHOCTA CUCTEMBI
TETJIOCHAOKEHMUS.

KpaTkue TeopeTnyecKkue cBeJIeHUs :

Ha »¢dexTuBHOCT CHUCTEMBI TEIUIOCHAOXKEHUSI BIIUSCT
MHOKECTBO apamMeTPOB: MOIIIHOCTh ~ Ha  IPOKAYKYy
TEIJIOHOCUTENIS,  MOIIHOCTh  TOJAOTpPEBa  TEIJIOHOCUTES
MOCTYMHAIOIIEr0 U3 00paTHOTO TPyOONmpoBOAa, BEIMYMHA
TEIJIOBBIX MMOTeph. OIHAKO €IIe OJHUM MHapaMeTPOM SBJISCTCS
KOd(pPUIIMEHT  TEII00TIauH OTOIUTEIBHBIX  MPUOOPOB
YCTAaHOBJICHHBIX BHYTpH 31aHus. [Ipm Mameix koddduiimenrax
TEIJIOOTIAYM OTONMUTEIBHBIX MPUOOPOB, TEIIOHOCUTEIL OYIET
NOCTyNaTh B  OOpaTHBIA  TPyOONpPOBOA C  MOBBIIEHHOMN
TEMIIEpaTypor, a TeMmIeparypa OKpyKaloleh cpeabl OyneT
MOHWXEHA, B CJIEJACTBUU YEro, HEOOXOAUMO OYIET YBEIMYUBATH
TEMIIEpaTypy MW  JaBJICHUE TEIUIOHOCHUTENS,  YyBEJIMYUBAs
MOIIIHOCTh ~Ha TMPOKAYKYy TEIUIOHOCUTENS U  MOUIHOCTb
nmojorpeBa TerioHocuTensa. B HacTosiel nabopatopHoil padote
oymyT ONpECICHbI KO3 HUITUEHTBI TEIUIO0TIaYH
OTOIHUTENbHBIX TPUOOPOB U TEMIEPATYpPhl OKPYKAIOLIEH Cpeibl
Opu  TOCTOSHHOM  MAacCOBOM  pacxojie M  Temmeparype
TEIJIOHOCUTENSA. bByner BBHINONHEH CpaBHUTEIBHBIM —aHaIMU3
UCIIOJIb30BAHUS  PA3IMYHBIX  OTOMHUTENBHBIX MNPUOOPOB Ha
3(peKTUBHOCTH TEIIOCHAOKCHUSL.

IHopsinok padoThI:

Omnpenenenrue 3G(PEKTUBHOCTA CUCTEMBI TEIJIOCHAOXKEHUS

BBITIOJIHSIETCSl Ha SKCIEPUMEHTAIBHOM CTEHJIE MPU:
1. ITpu moctossHHOM MaccoBoM pacxone G1=XX [kr/c].
2. IIpy OCTOSTHHOM 3HAYE€HUM TEMIEPATYPhl TETJIOHOCUTEIS
t/=80"C.
3.1Ipu pa3nuuHBIX HACTPOMKAX THAPABINYECKONU cXembl Puc.
1, Puc. 2, Puc. 3.
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4. Bpemsi TpOBEIECHUS HSKCHEPUMEHTAIBHOTO OMNPEICICHUS

3(PHEKTUBHOCTH CHUCTEMBI TEIJIOCHAOXKEHUSI COCTAaBIIICT IS

KQKJI0W HACTPOEHHOM T'MJIPABINYECKON cXeMbl 40 MUHYT.
TenoBast SHEPTHUS ONPEICTAIOTCSA U3 YPABHEHUS TEILJIOBOTO
Oananca:

Q= GCp (tsx - tsh[xj (1)

rne G — mMaccoBell pacxon TtemnoHocurenst; C, -
TEIJIOEMKOCTh ~ KUJKOCTH  MpPU  TOCTOSHHOM  JIaBJICHUM
(cnpaBounas BenmunHa, C, = f(T), snauenne C, — onpenensaercs
M0 CpeaHel TeMmIleparype IMOTOKAa Ha BXOJI€ U BBIXOHE); tp—
TEMIIepaTypa TEIJIOHOCUTENIE HAa BXOAE B PAAUATOP; Loy
TEMIIepaTypa TEIIOHOCUTEIISI HA BBIXOJIE U3 paJnaTopa.
[1710THOCTB TEIIOBOTO MTOTOKA OMPEALISIETCS BBIPAXKEHUEM:

_ 2 (2)

rie F — noomane TmoBepxXHOCTH paguaTopa  (CM.
TEXHUYECKUE XapPaKTEPUCTUKU OTOIUTEIIbHBIX MPHOOPOR).

MecTHbIM KOAPDPHUIIMEHT TEMI00TAaund OIpeaeseTcsl 1o
3akoHy HproToHa- Prxmana:

_ G 3
T -t ©)

TJIe ty- TEMIIEPATYPaA OKPYIKAIOIIEH CPEBI.

Jlanee B Ta6n.l 3amuceiBaroTcs Kaxaele 10 MuUHYT Ha
nporsokenn 40 MMHYT — MOKa3zaHMS — pacxojia  4epe3
OTOIUTENIbHBIE MPUOOPHI, JATYMKOB TEMIEPATyphl MOTOKA Ha
BXOJIC U BBIXOJE, TEMIEpPATyp Hapy>KHEW CTEHKHU paauaTopa,
TEMIIEpaTypbl OKPYKAIOIIEH CPEeIbl, TPOU3BOISATCSA BHIUYUCICHUS
no ¢opmyinam (1-3). [TosydeHHble JOKaIbHBIC KO3(PPHUIIMCHTHI
TEIJIOOTAYM U TEMIIEpaTyphbl OKpPYKaroIeh cpe/ibl HE00X0AUMO
npeAcTaBuTh Ha rpaduke mpeacraBieHHoMy Ha Puc. 4,
BBITIOJTHUTH CPaBHHUTEIbHBIN aHaIu3 UCCIIEOBAaHHBIX
OTOIUTENBHBIX MPUOOPOB HA A(HPEKTUBHOCTHh HMCIOJIb30BAHUA.

Tabmua 1 -IIpoTokon pe3ynbTaTOB U3MEPEHUS

BX
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Pucynok 1 — I'mapaBnnueckas cxema Nel mist
AKCIEPUMEHTAIBHOTO onpeaeneHus d(HPEeKTUBHOCTH CUCTEMBI
TEIUIOCHAOKEHUS
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Pucynok 2 — I'mapaBimmueckast cxema Ne2 it SKCIIEPUMEHTATIbHOTO
onpeaeneHuss 3HPEKTUBHOCTHA CUCTEMBI TEIJIOCHAOKEHHS

(RSN
e -
USRI
Tt 1
LS| UL
E e )
I
_— IRRRNE)

Q<)
Pucynok 3 — I'mapaBnnueckas cxema Ne3 11 SKCIEPUMEHTATBHOTO
onpeacneHus dHPEKTUBHOCTHA CHCTEMBI TEIJIOCHAOKEHHUS
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Pucynox 4 — Ilpumep rpaduka Ui CpaBHHUTEIHLHOTO aHAIW3a
UCIIOJIb30BaHUSI  OTOMMUTENBbHBIX MNPUOOPOB Ha 3S(PPEKTUBHOCTH
TEMJI0CHA0XKEHUS

KoHTponapHbBIE BOIIPOCHL:

1. Kakue mapamerpsl BAIMSAOT 3PHEKTUBHOCTH  CHUCTEMBI
TEMJI0CHAOXKECHMSI ?

2. Kak U3MEHUTHCS 3 (PEKTUBHOCTD CUCTEMBI
TEIMJIOCHAOKEHUSI TIPU YBEJIMUECHUU TOTEPh TEMIOBOM SHEPTUU?

3. Kak n3menutbest 3¢ (EeKTUBHOCTD CUCTEMBI TEIIOCHA0XKEHUS
Opy  yBEIMYEHUU KOIPQPUIIMEHTA TEIJIOOTIAYu OTOMUTEIbHBIX
pruOOpoB?
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JlaboparopHas padora Neb
«MopenupoBaHue THAPABIMYECKUX PEKUMOB TETUIOBBIX CETEH )

Crenp nabopaTopHbii «Mojenb KOTEILHOW» MpeaHa3HAaYeH
JUIsi  TIPOBEACHUSA J1a0OPATOPHO-TIPAKTUYECKUX  3aHATHM 110
mucimmnaaM: ACY  TII, OCHOBBI  TENJIOTEXHHMKH U
TEIJIOCHAOXKEHUSI B BBICHIMX M CPEAHUX MPO(ECCHOHATBHBIX
00pa30BaTENbHBIX YUPEKICHUIX U JOIMYCKaeT pad0OTy HA HEM MPH
temrnepatypax or +10 mo +35°C ¥ OTHOCHUTENBbHOM BIIAXKHOCTH
Bo3ayxa 10 80 % nmpu +25°C. KoMIUIeKT N03BOJISET peaii30BaTh
cxemy ACY TII kak oo0bektroB XKX, Ttak wu gpyrux
MPOMBIIIICHHBIX 00BEKTOB. KOHCTpYKIIUS CTEHJa ITO3BOJISIET
UMHUTUPOBATh BEChb  TEXHOJOTMYECKUM  Tporecc  paboThl
KOTEJIbHOM Majioil MOIIHOCTH W O0OECIEeYMBAET BBIOJHECHUE
peXUMOB paboThl cpeacTB aBTomaTuzanuu KUIIuA u nporeccon
PEryJIMPOBaHUs TEXHOJOTMYECKUX TAPAMETPOB TaKHX KaK:

t -reMmieparypa,

P -maBnenue,

H -ypoBHs,

Q -pacxo/a TeIIOHOCUTEIS.

TexHuueckre XapakTEPUCTUKMU:

[ToTpebnsiemast MOIIHOCTH, B-A 3000
DIIEKTPONUTAHUE: 220
OoT o0JHO(}A3HON CeTH TMEPEeMEHHOr0 TOKa C 50

pabouuM HYJIEBBIM U
3allUTHBIM NMPOBOJHUKAMU HampsixkeHuem, B
yacToTa, [ 11
Kracc 3aiuThl OT TOPaKEHUS IEKTPUIECKUM TOKOM I
["abaputHbie pa3zMepbl, MM
mHa (1o GpoHTY) 1800
muprHa (OPTOrOHAILHO (GPOHTY) 800


http://www.vrnlab.ru/upload/iblock/c92/kotelnaya.pdf#page=1
http://www.vrnlab.ru/upload/iblock/c92/kotelnaya.pdf#page=1
http://www.vrnlab.ru/upload/iblock/c92/kotelnaya.pdf#page=1
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BBICOTA 1800
Macca (6e3 BoibI), KT 100
EMKOCTh HAaKOIUTEIHLHOTO BOASHOrO 0aka, J 40
KomuecTso vernoBek, KOTOpoe OTHOBPEMEHHO M aKTHBHO MOYKET 2
paboTaTh Ha KOMILIEKTE

KomIekT BhINOJIIHEH B BUAE CTEHJA PAMHOW KOHCTPYKLHHU.
OcCHOBaHMEM CTEHJA SIBISIETCA CBApHAs paMa, BBINIOJIHEHHAS W3
CTAJILHOI'O0 IIpOKaTa C IIOKPBITUEM IIOPOIIKOBOM Kpackou. Ha
paMe pasMeniaeTcs TeMaTUUYeCKU MOHOOJIOK, BBITIOJHEHHBIN U3
ATIOMUHUEBOTO  AHOAUPOBAHHOTO TPOPUIS U JUIEBBIMU
MaHeIsIMU M3 QIFOMMHUEBOIO  KOMIIO3UTHOTO  Marepualia
TonmuuHoM 3MMm. Takxke Ha paMme yCTAaHOBJIEHA CTOJICHIHHIA W3
0esIoro AMANIEKTPUUYECKOr0 MaTepuajla U OCHOBHBIE 3JIEMEHTHI
MOJIENHN KOTeJIbHOU. PamMa 000py10BaHa KOJIECHBIMUA OIIOPAMHU.

KoMmIeKTHOCTD.

1. MukpomnpoiieccopHasi cucTema.
KommuectBo: 1mr.

Onucanue.

MukpornporeccopHas CHCTEMA NMPEIHA3HAYCHA JJIS]
yIpaBJICHUs MOJIYJIAMH CTEHA, a TaKKe 00ecrieunBaeT
U3MEPEHHE, OTOOPAKEHUE U COXPAHEHUE PEKUMHBIX
apaMeTpoB.

MukpornporneccopHasi CucTeMa MpeCTaBIsIeT COO0H
0a30BYy10 T1aT(GOPMY, BBHITOJHEHHYIO B BUJIE Kpocc-TlaHenuEL-
01-05, paccunTaHHy1O Ha YCTAaHOBKY 5 CyOMO/TyJIEH.

bazoBas miatdopma ocHareHa:

- pazbem nutanus SIL156, +12 B.



23

- pazbeM IDC-10 a1t moaKIF0YEeHUST TOTIOJTHUTEIBHBIX
KpOCC-TIaHEJIEH, 2 IMIT.

- pa3beM IS MMOJAKIIOYEHHUS JOTOJHUTEIIBHOTO ITUTAHUS
SIL156, +5 B.

- pa3beM AJIs MOJKIIFOUEHUS JOTOJHUTEIBHBIX YCTPOMCTB
no unrepdericy RS485.

- cJI0ThI SL-62 1151 TOAKITIIOUEHUS CYOMOTYJICH.

OcHoBaHue 0a30B0i TIATHOPMBI BHIIIOTHEHO U3 MaTepraa
FR-4, npounocTtsio cuemienus knacca H u T, meTon npoBepku:
IPC-SM-840 C. Bce Hannmucu HaHECEHBI TIPU TTOMOIIY JIa3€pPHOTO
nevararoriero ycrporncrsa ¢ 600 Touek/roiim.

MoaynbHast apXUuTeKTypa 0a30Boi mIaTHOPMBI TO3BOISET
IPOBOJAUTH MOJIEPHU3ALMIO METOJIOM JOOABJICHUS
JTOTIOJIHUTEIBHBIX KpOCC-MIAHENEN, KaXKAask U3 KOTOPBIX
paccuuTaHa Ha MOJKIOUYeHUE 4 cyOMomyeil.

CyOmMonynu npeAcTaBisiioT CO00 CMEHHBIE YCTPONCTBA,
KOTOPBIE MO3BOJISIOT:

- YOPaBJIATh PA3IMUHBIMUA YCTPOUCTBAMU (PETYIISTOP
HaIpsKEeHUsI, PYHKIUOHATIBLHBIN TeHepaTop, Ipeodpa3oBaTelib
4acTOTHI U T.11.);

- POU3BOAUTH U3MEpPEHUs HU3UUECKUX BETUUYHUH (TOK,
HaIpsHKEHUE, TeMIEpaTypa, JaBICHHUE U T.]1.);

- O6pa6aTI)IBaTI) H rnepcaaBatb UI3AMCPCHHbLIC BCIIMYHHBI;

Kaxap1ii cyOMO1ysIb UMEET B COCTaBE MUKPOIIPOIIECCOP,
KOTOPBI 00ECIIeYnBACT MPEIBAPUTEIBbHYIO 00pabOTKY
uHpopMaimu.

CyOMoaynbIIOAKIIFOYaeTCs B CI0THI SL-62 0a30BoM
1aT(MOPMBI, C IIOMOIIbIO BHEITHUX KOHTAKTOB B KOJIMYECTBE 62
IIT.
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CyOMopynb BbINOJMHEH U3 Matepuana FR-4, npouyHocThiO
cuerienus kinacca H u T, meton npoepku: IPC-SM-840 C. Bee
HAJIMMCH HAHECEHBI MPHU MOMONIY JIA3EPHOTO MEYATAIOIIETO
ycTpoiicTtBa ¢ 600 Touek/aronm.

CyoMonaynu cBsizanbl o uatepdeiicy RS485.

MakcumanbHOE KOJIMYECTBO OJJHOBPEMEHHO
MOJKJIIOYAEMbIX CYyOMOAYJIE OrPaHUYEHO TOJIBKO Harpy304YHbIMU
BO3MOKHOCTMHU UHTEP(ENCOB.

CBsI3b ¢ KOMIIBIOTEPOM TIpou3BoAUTCA 1Mo uHTEpdericy USB.
VYrpapieHrue BCeMH YCTPOUCTBAMH MPOU3BOIUTCS C MIOMOIIBIO
YHUKAJIBLHOTO MPOTOKOoIa oOMeHa. CKOPOCTh 0OMEHA MO JIMHUU
RS485 coctasister 115200 0ox, TakToBast uactora I12C 100 xI'11.

2. IlomorpeBareJib.
KomuuectBo: 11iT.
Onucanue.

[IpencraBmnser coOOM IIEKTPUIECKUIM KOTET.
Onekrponurtanue 220B, 50I'n. [naBHas perynnpoBka
TEeMIIEpaTypbl. 3alUTa OT MEPErpeBA.

3. bak.
KonuuecTBO: 211IT.
Omnucanue.

bak ¢ 3anuBHOM ropyioBuHoi. O6beMm 4011.

4. 3aABMKKH € JIEKTPONPHUBOIOM.
KomnuectBo: 3mirt.

Omnucanue.
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HmeroT cBeTOAMOIHYI0 MHAUKALUUIO COCTOsiHUA. [TuTanue
12B 1mocTOSHHOIrO TOKA.

S. Ilaneanb ynpaBjieHus.
KomuuectBo: 11T.
Onucanue.

[Tanenp ynpaBiieHUs BBIIOJHEHA HA JIMIEBOW MMAHENN
TEMaTUYEeCKOro MOHOOJIOKa. Marepuan amtOMUHUEBbBIN
KOMITO3UT. COAEPKUT B CBOEM cOcTaBe AU PepeHInanbHbIN
aBTOMAT BKJIIOYEHHUS CTEH/Ia, aBTOMAaTUYECKUE BBIKIIOYATENH,
KK nucruient 1ist oToOpakeHusi JaHHBIX, KHOMTOYHBIN
nepeksoyaresb «Pexum».

6. lleHTpOOE:KHBIE HACOCHI.
KomuuectBOo: 211T
Onucanue.

HCHTPO6€)KHBIC MUPKYJLIMUOHHBIC HACOCHI. HNmeroT B cBOEM
COCTABC PCryrATOp MOUITHOCTH.

7. Pacxoaomep.
KomuuectBo: 3mIT.
Onucanue.

JlaTunk pacxoma COCTOUT U3 IUIACTUKOBOIO KOpIryca ¢
KJIAITAaHOM, BOJISTHOT'O POTOpa U AaTurKa XoJuia Ha Bxoze. [Ipu
MIPOXO0KIAEHUU BOJIbI UEPE3 POTOP, OH HAUMHAET BPAIIAThCHI.
CKOpOCTBh €ro BpalieHust U3MEHSETCS] B 3aBUCUMOCTH OT MTOTOKA
BOJIbL. /laTunk XoJuta BBIIAET COOTBETCTBYIOIIAN UMITYJIbCHBIN
CUTHAJI.

8. CueTyuk BOABI.

KoanuectBO: 1100T.
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9. laTyMK naBJIeHHUS.
KomuuecTtBOo: SIIT.
Onucanue.

Hatuuk gaBnenus: DJIb-J1J1-1 Ha 6a3e 4yBCTBUTEIBLHOTO
anementa MPX2200GP. Kopniyc ngaTunka naBieHuUs BBITIOJIHEH
U3 MOJIMCTUPOJIA, TOJIIMHON 4 MM Oeforo 1peta (TJistHel).

I"abGaputHbie pa3zmepsl kopryca (IxIIIxB) — 71x51x33 mMm

[ToakirodeHre K THEBMOTHIPABIINYECKON CHCTEME
pe3rooBoe G Ya.

10. TepmomaHOMeTPBI.

KomugectBo: 1miT.

11. llndpoBoii 1aTYNK TeMnepaTyphbl.
KomuuecTBo: SmiT.

Onucanue.

[Mudposoii naTuuk Temneparypsl. Fimeer
MPUCOCIMHUTENBHYIO THIIB3Y C pe3r00it G1/2. Marepuain ruib3bl
— natyHb. [lepenaya qaHHBIX MO OJAHONPOBOIHOMY UHTEPPEHCY.

Juana3on nzmepsieMbIx Temieparyp -50+125°C.
12. PagmaTop oTonjieHus.

KomnuectBo: 2mr.

Onucanue.

bumMeramueckne paauaTopbl MPeAHA3HAYEHBI IS
MOJCTUPOBAHMS TTOTPEOUTENIS TEIUIOBOM YHEPTHH.

13. I'pynna 0e30macHoOCTH.

KomuuectBOo: linr
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14. KommyHuKaUMOHHBIE JIMHUU, BHINIOJTHEHHbIE U3
MOJIMIIPONUJICHA.

15. ®uiabTp OYMCTKH.
KomnuectBo: 1.

16. MoaeJb 3/71eBATOPHOTIO y3J1Aa.
Konunuectro: 1.

Onucanue.

[IpencraBnsier co0Oi MOAEIB 31€BATOPHOTO y3J1a U
pEeAHa3HAYCHA I IEMOHCTPAlWU MOIMEIINBAHUS XOJIOIHON
BOJIbI OOPaTHOTO KOHTYpA B TOPSYUIN TEMJIOHOCUTEIb C LIEJIbIO
DKOHOMMU TEIUIOBOW SHEPTHH.

17. 3anopuast apmaTtypa.
18. HoyTOyk.
KommuectBo: 1mr.

19. Macmrtadouas 3D Mmoaesr cMeIInBaoOIEro 3JieMeHTa
3JIEBATOPHOIO y3Jia B pa3pese.

KomuuectBo: 1mit.
Onucanue.

Macmrabuass 3D Monmenb CMENIMBAIOIIETO  DJIEMEHTA
AJIEBATOPHOIO y3Jia B pa3pese, NpeHa3HaueHa s WLTFOCTPAIUN
IpUHIMIA PpabOTHl 3JIEBATOPHOTO y37a. Mojenb BBINOJHEHA
MetonoM 1BeTHoH 3D meuatn u3 AbC miactuka.

20. Paguomonem IS nepegayu JAHHBIX C
JJa0OpaTOpPHOr0  CTeHJa Ha  JUCHETYEPCKHHA  NMYHKT,
CMOIeJIMPOBAHHBIN HA HOYTOYKE.

KoanuectBO: 1100T.
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21. IIporpamMHoe oOecneueHue.
Onucanue.

[IporpamMmMHOE OOe€CIieUeHHE MOJCIUPYET  YIIPABICHUE
TEXHOJIOTUYECKUMHU  TIPOIlECCaMU  Ha  JIMHUM  KOTEJbHas-
TerioTpacca-norpedurens. CuHsatue nannbix KHWII, nepemgaua
JNaHHBIX Ha MyJbT ynpasieHuss APM-oneparopa. IIporpammuoe
obecrieyeHue TaKXe MOJeTUpyeT padoyee MECTO JucreTdepa
cucteM ACYTII B cucreme XKKX.

22. ba3oBble 3KCIIEPUMEHTHI.

1. Ananu3 pa6otsl cuctembl KorensHast — [loTpebuTens.
2. MoaenupoBaHue IOTEPH HA TEIIOTPAcCe.

3. MonenupoBaHue pexruma aBapusl Ha TEIIOTpAacce.

4. MogaenupoBaHuE peKUMa aBapusl y OTPEOUTEISI.

5. MogaenupoBaHue pexxuma 3acop B CUCTEME

KpaTkue TeopeTnuyeckue cBeaeHHs

ABTOMaTHM3alMsi  MPOU3BOJCTBA  MPEACTABISIET  COOOM
npolecc mepeaadyd  (PyHKUMU  KOHTPOJIS W yIOpPaBJICHUS
MPOU3BOACTBOM OT YEJIOBEKA aBTOMATUYECKUM YCTPOHUCTBOM.

[Ipr co3gaHuM aBTOMATU3UPOBAHHBIX CHUCTEM CJIEAYET
NPUHUMATh BO BHUMAHHUE YPOBEHb TEXHOJIOTUU U 00OpPYIOBaHUS,
COCTOSTHHE OpraHW3alluy U YIPaBJIEHUA Npou3BoACTBOM. Henb3s
aBTOMATHU3AIMIO MTPOU3BOACTBA CBOJUTH JIMIIL K aBTOMATHU3AllUH
YIOPaBIICHUS, €CIM TEXHOJOIMYECKUE MPOLECCHl M OCHOBHOE
000pyI0BaHKE OCTAIOTCS Ha MPEKHEM YPOBHE.

B 3aBUCMMOCTM OT CTENEeHW aBTOMAaTH3aluu (PyHKIUU
VOPaBICHUS PA3IUYalOT: PYYHOE, AaBTOMATU3UPOBAHHOE U
aBTOMaTuyeckoe YympasieHue. [Ipu pydHOM ymOpaBiieHHMH BcCe
GyHKIIMU ~ TIpollecca  BBHITIOJNIHSET  4YelloBeK—oreparop. B
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aBTOMATU3WPOBAHHOM YIMPABJICHUH YacTh (PYHKIUU BBITIOJIHSET
YEJIOBEK, a JIPYIr'yr0 4acThb — aBTOMaTu4yeckue ycrpoucrtsa. [Ipu
aBTOMAaTUYECKOM  YIPaBJIEHUU BCE (YHKUIUU  BBIMOIHSIOT
ABTOMATUYECKUE YCTPOMCTBA.

B 3aBucumoctd OT Xapakrepa U oObeMa OMepaluii,
BBITIOJIHAEMBIX ABTOMATUYECKUMH YCTPOMCTBAMHU, Pa3IUYaIOT
CJIEIIyIOITUE BU/IbI aBTOMATH3AIUH:

aBTOMATHUYECKUI KOHTPOJIb, TPU KOTOPOM C TOMOIIbIO
npuOOpPOB  OCYIIECTBISCTCS  WM3MEPEHHUE  BEIUYUHBI, €€
peructpanus, yKa3aHW€ €€ 3HAueHWs, aBTOMaTH4ecKas
CUTHAJIM3AIINS MAKCUMAJIbHBIX UM MUHUMAJIbHBIX 3HAUYCHUI;

ABTOMATHYECKOE YIPABJICHHUE PETYIUPYIOIIUMHA OpraHaMu
B 00BEKTE PEryIUPOBAHUS;

aBTOMATHYECKOE  PEryJupOBaHUE, aABTOMATHYECKOE
NoJJIep)KaHUe 3aJaHHBIX 3HAYCHUN KaKUX-TM00 (U3HYECKUX
BEJIMYMH B 3apaHee MPUHSATHIX YCIOBUSX.

[lepeuncieHnble BUIBI aBTOMATH3allMd MOTYT  OBITh
peanu3oBaHbl JIMOO C TOMOUIBIO MPUOOPOB, CHAOKEHHBIX
MOKa3bIBAIOIIINM, 3aMKUCHIBAIOIIAM U pEryIupyroumm
YCTPOMCTBOM, M NPEAHA3HAUYECHHBIX OOBIYHO J/JI KOHTPOJA H
ABTOMAaTUYECKOrO0 YIpPaBJICHUS OJHUM MapaMeTpoM, JHOO C
MOMOIIIbIO  BBIYMCIUTEIBHBIX MAIlMH, KOHTPOJUPYIOUIUX U
YNPAaBIIAIOMINX OOJBIIUM YHCIIOM apaMeTPOB.

[TpuOOpsl KOHTPOJIE U ABTOMATUYECKOIO PEryJIUpPOBAHUS
KJIACCU(PUUIUPYIOT CAEAYIOIIUM 00pa3oM:

U3MEPUTEIbHBIC npeoOpaszoBaTesu (1aT4uKn),
MO3BOJISIFOLIUE U3MEPUTH KOHTPOIUPYEMYIO (WU PETYIUPYEMYIO)
BEJIMYMHY U TMpeoOpa3oBaTh €€ B CHUTHAJ, YIOOHBIM s
JaJIbHEHILIEro UCTI0Ib30BaHNUS;

BTOPUYHBbIE MPUOOPBI, JIEHCTBYIOLIUE COBMECTHO C
JaTYMKaMU W TO3BOJISIONINE  3alKChiBaTh,  IMOKAa3bIBaTh
KOHTPOJUPYEMYIO BEJIMYHMHY, CUTHAIIM3UPOBATh O €€ KaKUX-TM0o
OTKJIOHEHUSX, MpeoOpa3oBbIBaTh M MepeJaBaTb CHUTHAl Ha
aBTOMAaTHUYECKHUE PETYISTOPHI;
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ABTOMATHYECKUE PETYIATOPHI, BOCIPUHUMAIOIINE CUTHAI
OT JaT4yhKa O JCHUCTBUTEIBbHOM 3HAYECHHUM PEryJIUPYyEeMOU

BEJIMYMHBI, a OT 33aJaT4uka — O 33JaHHOM 3HAYCHHUH
pEryJIMpyeMOW BEJIWYMHBI, CPABHUBAKOIIME UX, B Cllydae
pasnnuus YCUJIMBAIOIINE Pa3HOCTh ITUX BEJINYMH

(paccoriacoBaHue), BO3ACHCTBYIOLIUE Yepe3 MCIIOTHUTEIbHBIC
yCTPOMCTBA Ha PEryJUPYIOUIMA OpraH Uil TNpUBEIACHUS
pPEryIupyeMoOi BEJIMYMHBI B COOTBETCTBHE C  3aJIaHHBIM
3HAYECHHUEM;

VCIIOJIHUTEIbHEIE yYCTPOMCTBA, II03BOJISAIOLIIHE
BO3JICHCTBOBATh HA PETYJHUPYIOIMHUA OpraH I HW3MCHCHUS
MI0/TaYM BEIICCTBA UJIU DHEPTHUH B PETYJIUPYEMbIH 0OBEKT;

CUTHAIM3UPYIONINE YCTPOMCTBA (CHUTHAJBHBIC JIAMIIHI,
3BOHKH, CHPEHBI), ITO3BOJIAIONINE HW3BECTUTh O JIOCTHIKCHUH
PEryIUPyeMOM  BEIMYMHOM  ONPEAEIICHHOTO  YPOBHS WM
aBapUITHOTO 3HAYCHUSI.

M3meputenbHbie TpeoOpa3zoBaTeNd  (JIaTYMKH) CIIETYeT
BBIOUpATh MO BHUAY KOHTPOJIMPYEMOTO (WU PEryJupyeMoro)
napaMmeTpa — TeMIepaTypbl, TaBJICHUs, pacxoaa, YpOBHS U T. 1. C
y4eTOM TIpEJeioB 3HAaUYEHUW M3MepsieMblX BeluuuH. Ilocie Toro,
KaK oOIpelefeH THUMN JaT4ydKa, CJAeAyeT BbIOpaThb BTOPHUYHBIN
npubop. Hanpumep, Tepmonapy mpUMEHSIOT ¢ aBTOMAaTHYECKUM
AIEKTPOHHBIM MOTEHIIHOMETPOM, KOTOPBIH cHaOXeH
MOKA3bIBAIOIIUM U1 3aMMCHIBAIOIIUM YCTPOMCTBAMH (BBITYCKAIOT
TaKXK€ TOTECHIIMOMETPBhI C PETYJIUPYIOMINUM  YCTPOWCTBOM).
[loTeHIMOMETPHI BHIOMPAIOT B 3aBUCHUMOCTH OT TIPEACIIOB
KOHTPOJIMPYEMBIX 3HAUCHHH, a TaKKe B 3aBHCHUMOCTH OT TOTO,
KakuM 00pa3oM HEO0OXOAMMO KOHTPOJUPOBATH  BEIUMYHUHY
(3amuch, CUTHAIU3AIMA, Tlepeaya Ha IMUT YIPaBICHUS U T. 1.).
ABTOMATHYECKHUE PETYJISATOPHI BHIOMPAIOT C YYETOM Pa3IUUHBIX
dakTOpoB, TJaBHBIM  O0pa3oM  YCIOBUNM  pEryJIHpOBaHUS
TEXHOJIOTHUYECKOT0 MmapamMeTpa.

2.1 Ilpuanns noseaeaus ACY TII. O6mue noHsATHS

ACY TII Ha3pIBalOT YEJIOBEKO-MAIIWMHHBIMU CHCTEMaMU
yIOpaBIICHUS, B KOTOPHIX YEIIOBEK IIPUHHMAET OKOHYATCIHHBIC
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pELICHUS IO YNPAaBJICHUIO TEXHOJIOTHMYECKUM TmporeccoM. ACY
TII BO3HUKIIM KAK CJIEICTBUE HAYYHO-TEXHUUYECKOTO Mporpecca B
MPOMBIIIEHHOCTU. POCT MaciiTaboB MpOU3BO/ICTBA, YBEIUUYCHUE
CAMHUYHOU MOIITHOCTHU MaIluH u YCTaHOBOK,
sHeprocoeperatomasi U 0€30TXOJHAsT TEXHOJIOTHUA, IMEPEX0j Ha
MOTOYHBIE U HEMPEPBHIBHBIC CITIOCOOBI MPOU3BOJICTBA, YCI0KHEHUE
TEXHOJIOTUYECKHUX MPOLIECCOB, UCMOJIb30BaHUE (POPCUPOBAHHBIX U
KPUTUYECKUX PEKUMOB Ha TPAHUIIE YCTOMUUBOCTH — BOT JAJICKO
HE TIOJIHBIN MepEeUeHb TEXHOJIOTHYECKUX PUUKH nospiaeHuss ACY
TII. K stomy HeoOxoauMo H00aBUTh HEKOTOPBIE COIMATILHO-
SKOHOMHUYECKHE MPEANOCHUIKH: TEPEBOJI MPOMBIIUICHHOCTH Ha
WHTCHCUBHBIM MYyTh pa3BUTHUSA, TIOBBIIICHUE TPEOOBAHUN K
TEXHUYECKOMY YpOBHIO M 3((DEKTUBHOCTU (PYHKIIMOHUPOBAHUS
CHCTEM YIIpaBJICHUS, HEOOXOAUMOCTh peaanu3alii 3HAUUTEIbHbBIX
MPOU3BOACTBEHHBIX PE3EPBOB OOOPY/IOBaHUS M IOBBIIICHUE
oOIler0 YpOBHSA OpraHu3allMy MPOU3BOJCTBA U €ro KYJIbTYpHI,
yiydiieHue  ctwist U 3(Q(PEKTUBHOCTH  PYKOBOJICTBA,
TEXHOJIOTUYECKOW M TPYAOBOM IUCHMIUIMHBI W T. A. Takum
oopazom, ACY TII — 310 cucrtema, KoTopas MpU Y4acTUU
OMEPATUBHOIO IEpCOHAaja B pealbHOM BpPEMEHU 00eCTeUMBAET
aBTOMATU3UPOBAHHOE YIIPABJIEHUE TMIPOLECCOM HM3rOTOBJIEHUS
(mepepaboOTKHU) MPOAYKTA IO 3aJaHHBIM TEXHOJOTHYECKUM M
TEXHUKO-D)KOHOMHUYECKUM KPUTEPUSIM.

[IpenmectBennukamu  ACY TII Obu  TpaJUIIMOHHBIE
CHUCTEMBl  JOKaJbHOM  aBTOMaTuk, Takme, KkKak ACP,
aBTOMATUYECKUW KOHTPOJIb, CUTHANW3alMs, 3alluTa d T. II.,
YCTAHABJIMBAEMbBIE HAa OTJEIbHBIX arperarax TEXHOJOTHYECKOTO
npouecca. ACP npu 3ToM nojajaepkuBajia Ha 3aJJaHHOM YPOBHE
OIMH W3 TMapaMeTpoB IMpolecca WIN COOTHOILICHUE JBYX
napameTpoB. lIpu Hanuumm B3aUMOCBSA3aHHBIX ITAPaMETPOB
NPUMEHSIJIUCh CIEIUAIbHBIE KOMIIEHCATOPHI JJISI aBTOHOMHBIX
ACP, nansg8  KOMIIEHCAalUM  BO3MYIIEHUW  MNPUMEHSIIUCH
uHBapuantiele  ACP, nmnpW  U3MEHEHHM  XapaKTEPUCTUK
o0opyaoBaHMS IPUMEHSINCH aganTuBHbIE ACP.
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B ormnmume ot nokanbHBEIX ACP ACY TII mogxomutr k
yhIpaBJIeHUI0 TexHojorudeckum mnpoieccom (TII) kak k eguHOMYy
L[EJIOMY, BO BCE€U CJIO0KHOCTU B3aMMOCBSI3E€M €ro mnapameTposB.
ACY TII aBTOMaTu3upyeT caMm MPOLECC MPUHATHS PELICHHUU I10
onTUMaibHOMY ympasiieHuto TII. ABTomMaTH3UpPOBaHHBIN COOp U
pyTHHHasi 00paboTka WH(POPMALIUM, BBIYUCICHUE TEXHHUKO-
SKOHOMHUYECKUX TOKa3aTelied, ONTUMAIbHBIX IO HEKOTOPBIM
KPUTEPUAM PEXKUMOB, BBINOJHSAECTCS € moMouipio OBM  (wim
KoMIuiekca OBM), 4To MO3BOMISIET YENOBEKY MPUHSTH OBICTPOE U
ONTUMAJIBLHOE PEUICHUE B CJIOXKHBIX YCIOBUSX, B TOM YHCIIE JIA
3a/1a4, HE MOAAAIOUIMXCS MOJHOM (popMaliv3aluy NpU CO3JAHUU
MaTeMaTu4ecKkor Mmoaenu ynpasiueHus TII.

ACY TII cnocoOHa BbIAABATH PA3IMUHYI0 HH(POPMAIIHIO.
TexHomoru-onepaTopsl NOJIy4aroT ONEPATUBHYIO HHPOPMALIUIO B
temrie ¢ TII u Tekyume TEXHUKO-3KOHOMUYECKHE MOKa3aTelln
(T3II), 9yTO MO3BOJSAET CBOEBPEMEHHO KOPPEKTUPOBATH PEKUMBI
W HArpy3Kyd arperatoB. PykoBOIWTENH IIEXOB, PYKOBOJICTBO
npeanpusatuss 1 ACY BbICIIMX YPOBHEW MOIY4YarOT HHPOPMAIUIO
O JEATEIbHOCTH IMEPCOHANA, NPEAABAPUMHBIX W aBAPUNHBIX
CUTyallusiX, COCTOSHUM OOOpYIOBaHMUSI MJi1  TPOBEIACHUSA
MEPOINPHUATUN 0 YKPEIUICHHI0 TEXHOJIOTMYECKOM ITUCLUIUINHABL,
KBaTU(UKAIMKM TEepCOoHaa, HAIASKHOCTH OOOpynoBaHus, 00
000CHOBaHUU CPOKOB U 00bEMOB KalIUTAIbHBIX PEMOHTOB.

B nepapxum cucteM yrnpaBieHUs] NPOMBIIIIEHHOCThI0 ACY
TII 00pa3yloT HUXHIOIO CTyleHb. OT aBTOMAaTU3UPOBAHHBIX
cucteM ynpaieHus: 6osee Boicokoro ypoBHsi ACY TII ornuyaer
npeoOiasanue 3a7ad ONEPaTHUBHOIO YIpPAaBJIEHUS HAJ 3aJadyaMu
OpraHU3alMOHHO-3KOHOMUYECKOTO THIIA.

[lo crenenn oxBata ympasisiemoro mnpouecca ACY TII
NOAPA3AEISIIOTCS HA JIOKAIBbHBIE U KOMIUIEKCHBIE. [107 JIoKabHOM
ACY TII noHuMaeTrcs yHOpaBJIEHHE OTIAEIbHOW  YacCTbiO
TEXHOJIOTMYECKOI0 MPOLECcCca UM TEXHOJIOTMYECKON OIEpalueil.
Jlokaneubie ACY TII aBTOHOMHO (YHKIIMOHUPYIOT —Kak
noacuctembl komruiekcHO ACY TII, koTopas pemaer Takxke
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3a7a4u  OPraHU3alMOHHO-TEXHOJIOTHMYECKOr0 YINPABICHUS 10
TEXHUKO-?KOHOMHYECKUM TTOKA3aTEIISIM.

ACY TII wucnome3ytor pasnmmudele Tunel OBM. B
JOKAJIbHBIX TOJICUCTEMAX MPUMEHSIOTCS MHUKpO-OBM u MuHU-
OBM, jns  peuieHus — ONTUMM3AIMOHHBIX W TEXHUKO-
SKOHOMHUYECKUX 33J1a4y — cpeaHue u oonbinrne DBM.

2.2 Ha3znauenwue, nenb u pyukuun ACY TII. IToacucremsl
u Buael ooecrieuenuss ACY TII

Haznauenne ACY TII 3akmtodaercs B I€J€HANPaBICHHOM
Bengenun TII u  obOecneueHun wuHGOpPMALUEd CMEXKHBIX U
BBIIIIECTOSIIINX OPTraHOB U CUCTEM YITPABJICHUS.

[enb ynpaBieHUs MaTeMaTUUECKH (POPMYTUPYETCS OOBIYHO
B BHUJIC KPUTEPUS YNPABJICHUS W YaCTO CBOJUTCS K IMOJYYCHHUIO
MaKCHMaJIbHOT'O 3KOHOMHUYECKOTo 3((}eKTa ¢ y4eTOM IUIAaHOBBIX,
DKOHOMHUYECKUX M TEXHUYECKUX OrpaHuuyeHuil. B dacTHOM
ClIy4ae 3TO MOXET ObITh MaKCUMajbHas MPOU3BOAUTEIHHOCTD,
MUHUMAJIbHAsi CTOMMOCTb, MHHUMAIIBHBIM pPACXOJl JIOPOTOro
CBIPbS U T. 1.

[IpakTueckn 1Eab YNPABJIEHUS PEATU3YETCS IYyTEM
CTa0MIM3alMKM TMAapaMeTpOB IMpoIllecca Ha BXOJE M 3aJaHHBIX
apaMeTpOB FOTOBOM MPOAYKIIUH, ONTUMHU3ALUNA U COTJIACOBAHHUS
peXKUMOB  pabOThl arperatoB, oOecrneueHus Oe30MacCHOCTH
dbynkuunonuposanus TII.

Oynknun  ACY TII HampaBieHbl Ha  BBINOJHEHUE
MOCTaBJICHHBIX YACTHBIX WEJIEA YIPABJICHUS W BBINOJIHIIOTCS
KomruiekcoM Texaudeckux cpeactB (KTC) u nepconanom.

Nudopmaniionnsie  QyHKIUH OOECIEUHUBAIOT KOHTPOJb
OCHOBHBIX IMapaMe€TpOB IMpollecca U CUTHAIM3alMi0 00
OTKJIOHEHHH OT 3THX MapaMETPOB; U3MEPEHUE U PETUCTPALUIO IO
BBI30BY; 3alpockl omneparopa; BeruuciaeHue TOII, mokazareneit
Ka4yeCTBA MPOAYKIMU U MPOLECCA; MEPUOIAYECKYIO PETUCTPAIUIO
u Jp. COBOKYMHOCTh MH(POPMAIIMOHHBIX (YHKIIMH COCTaBIISCT
uHpopmarmonnyto nogacucremy ACY TII.

VYropapnswonue ¢GyHKIUUM 00eCreyrnBaloT BbIPAOOTKY U
peanu3aliio  YIOPaBJISIONIMX  BO3ACHCTBHH  HAa  OOBEKT
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yIOpaBi€HUs,  CTAOWIM3aMI0O  [apaMeTpoB,  MPOTPAMMHOE
U3MEHEHUE pEXHMa, 3alIUTy, (OPMHUpPOBAHHE M peaTU3ALUIO
ONTUMAJbHBIX YOPABISIOMIMX BO3JCHCTBUN, paclpeliesieHue
Harpy30K MEXJAy arperaramu, YIOpPaBJICHUE MyCKaMH H
ocTaHOBaMH arperatoB W T. J. COBOKYINHOCTb YIPaBJIAIOIINX
GyHKIMI cocTaBiger ynpasistomyto noacuctemy ACY TII
(puc.1). Kpome BbllIEIEPEUUCICHHBIX OCHOBHBIX (BHEITHUX)
GyHKIME uMeroTes ciy)keOHble (BHyTpeHHuE) ¢QyHkuuun ACY
TII: KOHTPOJIb 3a MPABWIHLHOCTHIO (YYHKIIMOHUPOBAHUS, CBS3b C
ACY 0oJsiee BBICOKOTO YPOBHSI, CJICKEHHE 32 aCTPOHOMHYECKUM
BPEMEHEM U OTCUET BPEMEHHBIX HHTEPBAJIOB.

ACY TII BbmonHSET CBOM (PYHKUMH B  YCIOBHUAX
HEMPEPHIBHOTO  B3aUMOJACHCTBHS  JIIOAEH W KOMILIEKCA
TEXHUYECKUX CPEACTB. IJTO B3aWMOJICMCTBUE OCYIIECTBISCTCS
OpyU  ONPEACIICHHOM  OpraHM3allMOHHOM W IPOTrpaMMHOM
oOecrieueHn Ha 0a3ze MaTeMaTtuueckoro ooOecneuenus. Jlis
oomena unpopmanueid B ACY TII npuHumaroTcs onpeaesieHHbIe
corjameHus o (opMax MacCMBOB JOKYMEHTOB, IIIKajax
npuOOpOB, KOJAaX MU MpaBUiax paciMPpoBKH, T. €. CO3AAETCS
HH(pOpMaIIMOHHOE 00ECIICUCHHE.

Texnuueckoe oOecriedeHUE COCTOMT M3  KOMIUIEKCa
texuudeckux cpeAcTB (KTC) mis BbINOTHEHUS MEPEYUCICHHBIX
Bbiie Gynkuuit ACY TII. Texuuueckue cpeacrtBa mjist cOopa,
nepefadu, MpeodOpa3oBaHuss W OTOOpakeHUs HMHOOpMaIUH,
BBIYMCIIUTEIIbHBIE, YIPaBIISIONINAE U VICTIOJTHUTEIIbHBIE
ycTporictBa. CroJla k€ OTHOCST MPUOOPHI JJIsi TECTUPOBAHUS U
Hamaaku KTC. KTC wumeer omnpeneneHHOE TEPPUTOPUAIBHOE
pasmenieHue. Tak, Ha TEXHOJOTMYECKUX arperatax MoryT ObITh
YCTAaHOBJICHBl TIEPBUYHBIC HW3MEpPUTEIbHBIE MpPeoOpa3oBaTen
(1aTuvKu), pEryJupyIoOlIMe OpraHbl, 3alopHas apmaTrypa u
cpeacTBa, MHOOPMUPYIONIHME O BKIIOYEHHH WJIM BBIKIIOYECHUU
TEXHOJIOTUYECKOr0 000PYI0BaHUS.

B HemocpencTBeHHON OJM30CTH OT TEXHOJOTHYECKOTO
000py/IOBaHMSI YCTAaHABIMBAIOT MECTHBIC IIUTHI YIPABIICHUS, HA
KOTOPBIX  MOHTUPYIOTCSI ~ PEryJISITOPbI,  IOKa3bIBAIOIIUE U
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CaMOIUIIYIIIUE BTOPUYHBIC MPUOOPHI, a TAKXKE JIPyrue MpuOOpHI
U y3JIbI JJOKQJIbHOW aBTOMATUKH JIJIs1 IOCTOSIHHOTO MEepCoHaia uin
00XOYMKOB.

Ornepatopbl  TEXHOJOTHYECKOIO0  MPOIECCa  MOCTOSIHHO
HaxXodsTCSI B OIEPATOPCKOM IYHKTE, KOTOPBIM 000py/i0BaH
IUTaMu, MOyJbTaMH, a  TakXke  dAIeKTpUuPUIUpPOBaHHOMN
[IeYaTaroled MallMHKOW, NPEAHAa3HAYEHHOW IS PErucTpanuu
TEXHOJIOTUUECKUX IMapaMeTPOoB Ipolecca Mo BLI30BY ONepaTopa.

Ha uentpansHom murte ynpasieHus (LIIY) aexypHoro
WH)KEHEpa WJIU JUCIIeTYEepa PACHOJIOKEHBI BTOPUUHBIE MPUOOPHI,
a TaKXe MOKa3bIBAIOIIME U CAaMOIUIIYIIME MPUOOPHI; ITU(PpPOBHIC
npuOOpHl, TMOKA3BIBAIOIIME [0 BBI3OBY OIlepaTopa 3HAUYCHUE
U3MEPSEMOr0  TEXHOJIOTHYECKOTO  TapaMmeTpa;  JHCIUIEH,
OCYILIECTBJISIONINE  BU3YaJIbHBI  BBIBOJ  WJIM  OyKBEHHO-
CHMCOJIbHOM HWH(pOpMAIlUM HA DHKpaHE AJICKTPOHHOIYYEBBIX
TpyOOK; =~ MHEMOCXeMa  TEXHOJOTMYeCKOro  mpolecca ¢
CUTHaJIbHBIMU  Tabno. Ilpu  KoOHTpore W  yHOpaBiIEHUU
OTHAJICHHBIMA  TEXHOJOTMYECKHMMH MPOLECCAMH B  COCTaB
TexHndeckux cpeactB ACY TII BXOIAT CUCTEMBI TEIEKOHTPOJIS U
TEJICyIPABJICHUS.

Berancnurensubiii komiiekce (BK) ACY TII pasmerniaercs B
crienaabHO 000pyaoBaHHOM noMetneHur Ha LY u coctouT u3
OJIHOM WJIM HECKOJIBKUX CHEUUAITN3UPOBAHHBIX YIPABJISIONIUX
O9BM Ttunos M-6000, M-7000, M-1800 u gp. BK wmoxer
pabotath B HMH(pOPMAIIMOHHOM pexuMe, pexknme «CoBeTdynka
oneparopay», «HemocpeacTBeHHOro mudpoBOro ympaBieHUS» U
zp.

B cocra BK ACY TII BxomiTr  ycTpoHcCTBa
UH()OPMAIIMOHHON TOJCUCTEMbI, & HMEHHO: KOMMYTaTOpbl U
KOHIICHTPATOPhl CUTHAJIOB, aHAJIOTO-IIU(POBBIE TPEOOPa30BaATENH
(ALIT), ycTpoiicTBa maMATH MPEACIbHBIX 3HAUCHUIN MapaMeTpOB,
yCTpOMCTBA MacmTaOMpoBaHUs (JJI1 BBIYUCICHUS a0COIOTHBIX
3HAYEHU MapaMeTpoOB), ONPOCA COCTOSIHUSI JBYXIO3UIIMOHHBIX
YCTPOMCTB U T. II. ; YCTPOMCTBA YIPABISIOUICH MOJCUCTEMBI —
apudmeTnueckoe ycTporcTBO (AY), olepaTuBHAS U MOCTOSTHHAS
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namate (O3Y) u (I13Y) nHa wMarautHbix guckax (M) u
MarHuTHbIX JieHTax (MJI), yctporictBo cBsizu ¢ nepudepueit BK,
nudpo-ananoroseie  npeodOpaszoBarenn  (LIAII), ycrtpoiicTBa
IU(PPOBOTO yMNPaBJICHUS MCIOIHUTEIBHBIMU MEXaHU3MaMU U
CUTHAJIbHBIMU Ta0JI0, YCTPOMCTBAa AaHAJOTOBOrO YNPaBJICHUS
peryysiTopamu, MyJIbT ONepaTopa U T. . ITU YCTPOMCTBA KPATKO
paccMOTpeHbl B ueTBepTOM TJiaBe. KOMIUIEKC TEXHUUYECKUX
CPE/CTB Ha3bIBAIOT MHOT/Ia TEPMUHOM «TBEP/IbI TOBAp.

NudopmanrionHoe obOecrieueHre OompeaesieT CIocoObl U
dbopMbl 0TOOpa)keHus: UHPOpMAIMU O COCTOSIHUM OOBEKTa IS
BBoja B OBM wum 1 mpeicTaBlIeHHs ONepaTopy B BHJE
JIOKYMEHTOB, TpaduKOB, M300paKCHUN HaA JUCIICC U B BUJEC
ynpasisiomux curHanoB mia ACP, cuctembl CHUTHaAIM3aIUH,
3aIUTHI U T. 1.

MaremaTnueckoe obecrnieueHue (MO) ABJIACTCS
uneonornyeckum coaepxkanuem ACY TII. B Hero BkimtodaroTcs
MaTeMaTUYE€CKUE METOJbI, MOJEIN U AITOPUTMBI, MMO3BOJISIOIINE
npoBecTH MateMmatudeckyro gopmanuzanuio pynkuuit ACY TIL
MaremaTtnueckas Mo/ielIb OObEKTa MOKET YTOUHSITHCS BO BpeMs
JKCIUTyaTalldd Ha OCHOBAaHMM HWH(OpPMALMM O COCTOSTHUU
oOBeKTA.

AJTOPUTMBI  MPENACTABISIIOT ~ COOOM  ONpPEIEICHHYIO
MOCJIEAOBATENLHOCTh JJIEMEHTAPHBIX OIEpAUN CIHOXKEHUSA U
BBIUUTAHHUS M JIOTUYECKUX Olepanuii, J0CTynHbIXx OBM wu
MO3BOJISIIOMMX 00padareiBaTh HMHOOpPMAIIMIO O TIpoIecce a
BBIYUCIIATh PA3IMYHYIO BBIXOJHYIO HH(POPMAIUIO, B TOM YHUCJE U
YOPABIIAOIIAE BO3JICUCTBUS ISl PETYJUPOBAHUA U YHPABICHUS
npoueccoM. B mociienHem ciydae BBIUMCICHUSI MTPOU3BOASATCSA B
TEMIIE C TPOLECCOM HIIH JIAKE B ONIEPEXKAIOIIEM TEMIIE.

Paznuuaror BHyTpeHHee u BHemiHee MO, KoTopoe MHOTrIa
Ha3bIBAIOT  CHEHHUAJIbHBIM  MaTEMaTHUUYECKUM  OOecriedeHueM
(CMO). K Buyrpennemy MO  OTHOCATCA  aJITOPUTMBI
(GYHKIIMOHUPOBAHUSI COOCTBEHHO BBIYMCIUTEIHHOTO KOMILIEKCA:
orepalMoHHasl CUCTeMa, OOecIeurBarolas HadajdbHbIA MYCK U
OTEPATUBHYIO KOOPJUHAIIMIO PaOOThI OTACIbHBIX YCTPOUCTB;
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TPAHCIIATOPHI C AITOPUTMUYECKHUX SI3bIKOB; BBIYMCICHUE TUITOBBIX
dbyukuuii; Ttectel. Braemnee MO mus  kaxmgon ACY  TII
cneuuduyHo. Paszpaborka BHemHero MO Bkirouaer B ce0s
dbopManuzanuo  3a7a4, BbHIOOp MeToAa U OIpEJeCHHUE
anroputMa.  BuHemHee ~ Mp  moaydaer — OTpaK€HHE B
anroputMuueckon ctpyktype ACY TII, kotopass comepkut
nepevyeHb M TMOPSAJOK PEIIeHUs 3aJad B 3aBHCUMOCTH OT
POU3BOJICTBEHHOM CUTYalINH.

[Iporpammuoe obGecnieuenue (I1O) pazpabarbiBaeTcs mpu
npoektupoBanun ACY TII nHa 0a3ze MareMaTU4eCKOro
obecnieuenusi. 110 obecnieunBaeT pa3pabOTKy M SKCIUIyaTalUIO
nporpamM Ha OBM. Ha normueckom ypoBHe B OBM MOXHO
BBIJICTIUTh YCTPONCTBO i1 BBIMOJHEHHUS TMpPOrpamMM, Camu
POTpaMMBbl U JJaHHBIC B BU/JIC YMCEIT UM TEKCTOB.

[IporpaMmbl  Kak MOCJIENOBATENBHOCTh JEHCTBUM  HAJ
JAHHBIMM W JaHHbIC 3amuchiBalOTCs B mamsatb OBM, wu
YCTPOMCTBO BBIIIOJHEHHS IPOTPAMM IOCIIEI0OBATEIILHO BBI3BIBAET
M BBIIOJHAET KOMAaHIbl MPOrpaMM IO BBOAY JAHHBIX C
pPa3JIMYHBIX YCTPOMCTB BBOJAA, MNPEOOPA30BAHUI0 U BBIBOIY
JAHHBIX Ha pa3HooOpa3Hble ycTpoicTBa BbiBoAa. 110 mmeer B
CBOEM COCTaBE YIPaBJISAIOIINE TPOrpaMMBbl (4ACTh OMEPALIMOHHON
cucrembl (OC), mporpamMmbl YNpaBJI€HHUS JAHHBIMU (CHUCTEMBbI
ynpasieHus: 6azoit nanubix (CYB/), a Takxke mporpaMMbl CBSI3U
oneparopa ¢ OC u CYB/I.

[IporpaMmbl MOTYT OBITH 3alKMCaHbl HA sI3bIKaX AccemoOliepa,
AJIMO, 4To 3KOHOMUT 00beM MaMsATH IBM, HO YCIOXKHSIET TPy
nporpaMMucTa: Ha anroputMuueckux si3pikax OOPTPAH,
AJITOJI, TII/1, BEMCUK BO3MOXHA YIpPOIICHHAS 3alliCh
KOMaHJI, HO TpeOyeTcst O0IbIINi 00beM TaMSITH.

[IporpamMmmbl ~ pabOTalOT MO  CBOEMY  pETJaMEHTY,
UCIIOJIHEHUE OYEPEIN MPOrPaMM NPOU3BOAUTCS B COOTBETCTBUU C
npuoputeramu. I[Iporpammer xpanstcs B O3Y u B II3Y (B
perucTpax, Ha MarHUTHBIX JIEHTax U JAUCKax). Bce MHOroooOpasue
OporpamMm JIeUTCA Ha o0llee MNporpaMMHOe oOecreueHue
(OIIO), nnst cozmanus KOTOPOro MCIoib3yercs: BHyTpenHee MO,
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U crneumaigbHoe nporpammHoe obOecnedenue (CIIO), mus
kotoporo ucnojyibzyercs CMO. OIIO nocTaBisieTcsi B KOMILUICKTE
¢ OBM wu BkiIto4YaeT B ce0s MporpamMmy-IucieTdep, MporpaMmsl
yIOpPaBJICHUS  OTACIbHBIMU  YCTPONCTBAM,  CIIy’)KEOHbIE U
CTaHJApPTHBIE MOJAMPOrpaMMbl (CTATUCTUKA, JIOTApU(PMBbI, CUHYCHI
U T. ]1.), TPAHCJISITOPBI C AITOPUTMUYECKUX SI3bIKOB B MAllIMHHBIE,
TECTBl  JJI  TPOBEpKM  TexHumueckux  cpeacrs.  CIIO
paspabatbiBaeTcsi ISl  KOHKPETHOM CHCTEMBI M JOJIKHO
oOecnieunBath BbinonHeHUE Bcex PyHkuuii ACY TII, a Takxke
JOMYCTUTh HapallMBaHWE MPOrpaMMbl C YYETOM pPa3BUTHUA
CUCTEMBI.

Oco0eHHocTH padoThl YCTAHOBKH
1 Iluranue yCTAaHOBKH  OCYIIECTBISIETCSI OT  CETHU
Hanpsikenus 220 B, 50 I'm.

2 Hepezl BKJIFOYCHUCM YCTAHOBKY H€O6XOI[I/IMO IIOAKIIFOYHUTD
K IIMHC 3a3CMJICHHU:I.

3 BxiroueHHne yCTAaHOBKM OCYLIECTBIIAETCS aBTOMAaTOM
CETb.

ABtomarel Hacoc 1 m Hacoc 2 — BKIIOYAET IITATAHHUE
HACOCOB, KOTOPhIE 00ECIICUNBAIOT IUPKYJIAIUIO BOALI B CHCTEME;

AsTtomat Koten — BKiIIogaeT nuTaHue IMoJOrpeBaTeiIAd.

Atomat [loTepyu — BKIIFOYAET CUCTEMY MMUTALIUU MOTEPh
Ha TEIJI0TPacce.

4 TlogroroBka K padore.
- 3aKpBITh 3-2, 3-3, 3-8, 3-9, 3-11 (cnuBHAs 3aABHKKA);

- 3anuTh B pabouuii O0ak 40 nuTpOB paboueit >KUAKOCTH
(BombI);

- BKJIFOUUTh CeTb.
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- BKJIOYUTh HOYTOYK, NOJKIIOYHUTH PATUOMOIYJIb K
HOYTOYKY, 3amyctuts [10.

IIpumeuyanne. Cucrema OTOOpaXEHUS JAHHBIX I1OKA3bIBAET
TEMIIEpATyphl, JABJICHUS M pPacxolbl padoueil cpenbl. BHuzy
AKpaHa 0TOOPAKAETCS COCTOSHUE CUCTEMBI.

- HaxkaThb [1yCK JUIs1 3a110JITHEHUST CUCTEMBI BOJIOM.
IIpumeuyanue. Cucrema aBTOMaTUYECKHU 3aIOIHAETCS Bogou. Ha
AKpaHe 0TOOPa3UThCA COCTOSIHUE «I OTOBY.

Jns mogorpeBa paboueld KUIAKOCTH BKJIOYUTH aBTOMAT
Koren, ycranoButh Temneparypy, Hamnpumep 50 °C ¥ BKIIIOYHUTH
aBTOMAT Ha KOPITyCE ITOA0IPEBATEI.

SAIIPEITAETCSI. Tlognumats Temmeparypy padoded >KUAKOCTH
BoiIie 60 °C.

Jis  wm3beraHusi OTJIOKEHHS  COJEM  PEKOMEHIYyeTcCs
UCIIOJIb30BaTh BOAYy Oe3 mpumecedt coseir. Jlns wuzberanus
3allBETaHUSI BOJBI PEKOMEH]IYETCsI UCIIOJIb30BaTh CPEACTBO IS
o0e33apakuBaHus1, Harpumep, «/lezaBua-bac» wim anajsoruvHoe.
IIpu pmutensHBIX TpocTosx (Oonee 1 wmecsama), paboudyro
KUJKOCTh HEOO0Xonumo ciuTh. llepuomuuecku, 10 Mepe
HEO0OXOAMMOCTH HEOOXOAMMO JA0JIUBAaTh BOAY B OaK.
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PI/IC}/HOK 1- Cxema I'MApPaBJINYCCKAA ITPUHIUITHAJIbHASA

PexomMeHaanmm 1Jisi BHIIOJTHEHHUS 0230BbIX IKCIIEPUMEHTOB

Sa. Ananmu3 padorbl cucrembl HMcTOYHHMK Temia —

IHoTpeOuTeED.

1 IToaroTOBUTH CTEHI K padoTe.

2 Bxarounts Hacoc 1.

3 Ucnonp3ys KK gucriield cucteMbl OTOOpaXeHUS TaHHBIX,
160 110, cHATh MOKa3aHUs MapamMeTPOB:

- remneparypsl T1-T6;

- naBnenus P1-P5;

- pacxoaa Q1-Q3, cueT4uk BOJBI.

JlaHHBIE PEKOMEHTYEeTCSI CBECTH B TaOJIHUILY.
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4 HpOBCCTI/I AHAJIN3 ITOJIYYCHHBIX BCIIMYNH. CI[GJ'I&TI) BBIBO/.

50. MoaepoBaHue pe:kUMa apapus Ha TemnJiorpacce.
1 IToAroTOBUTH CTEH K padoTe.
2 Brurounts Hacoc 1.

3 Ucnonw3ys KK aucniel cucteMbl 0TOOpaXeHUs TaHHbIX,
60 I10, cHATh NMoKa3aHus MapameTPoB:

- remneparypsl T1-T6;

- naBinenus P1-P5;

- pacxona Q1-Q3, cueTunk BOJIBI.

JlaHHBIE pEKOMEHIYEeTCsI CBECTH B TaOJIHUILY.
4 TTpUOTKPBITH 3aCIOHKY 3-3

5 Cneguth 3a mapamMeTpaMu CHCTEMBI.

IIpumeuyanune. B pexnme ABapusi Ha TEILUIOTPACCE CHUCTEMA
aBToMaTnyecku rnepekpoiBaeT K1 m otkpeiBaercs K2, Hanpasisis
BOJlY B 3aMKHYTBIN KOHTYP KOTEJIbHOM.

6 CaenaTh BBIBOJ O paboTe.

5B. MoaeaupoBaHue pe:xuMa aBapus y NoTpeouTeJIs.
1 I[ToaroToBUTH CTEH K paboTe.

2 Bxurouuts Hacoc 1.

3 Ucnonw3ys KK aucrei cucteMbl 0TOOpaXeHUs TaHHBIX,
au60 110, cHATh MMOKa3aHUs MapamMeTPOB:

- remneparypsl T1-T6;

- naBaenus P1-P35;
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- pacxoqa Q1-Q3, cueTyuk BOJBI.

JlaHHBIE PEKOMEHIYETCS CBECTH B TAOJIUILY.
4 OTKpBITH 3aCIIOHKY 3-8.

5 CnequTh 3a napaMmeTpaMu CUCTEMBI.

[Ipumeuanne. B pexume ABapus y mnoTpeOUTeNss cucTEMa
aBTOMaTuyecku rnepekpriBaeT K3 m orkpeiBaercs K2, Hanpasisis
BOJlY B 3aMKHYTBIi KOHTYDP KOTEJIbHOMN.

5 Caenatb BBIBOJ 1O padoTe.

5r. MoaenupoBaHue pe:xkuMa 3acop B cucTeMe
1 IToAroTOBUTH CTEHI K paboTe.

2 Bxarounts Hacoc 1.

3 HUcnonw3ys KK aucriei cucteMbl 0TOOpaXeHUs TaHHBIX,
60 110, cHATh MOKa3aHus MapamMeTPoB:

- temrepatypsl T1-T6;

- naBjenus P1-P3;

- pacxoaa Q1-Q3, cueTyuk BOJBI.

JlaHHBIE PEKOMEHIYEeTCsI CBECTH B TaOJIHUILY.
4 3aKkpbITh 3aCJIOHKY 3-7, 3-6.

5 Cneguth 3a mapamMeTpaMu CUCTEMBI.

[Ipumeuanue. B pexume 3acop B CHCTEME CHUCTEMA
aBToMaTnuecku rnepekpoiBaet K1 u otkpsiBaercs K2, Hanpasisis
BOJlY B 3aMKHYTBIN KOHTYP KOTEJIbHOM.

6 Caenatb BBIBOJ 1O padoTe.
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