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CUHTE3 CUCTEMBbI YIIPABJIEHUSA OB BEKTOM C
PACHPEJAEJEHHBIMU ITAPAMETPAMMU

[Ipu uccnenoBaHun JTUHAMUYECKUX CHUCTEM JIOBOJBHO YaCTO MpeHeo-
pEerarT UX TEOMETPUUECKUMHU pa3MEPaMHU, CUUTAs, YTO PEYb UIIET O HEKOTO-
PBIX MaTepUAIBbHBIX TOYKAX, 00JIAJAONINX OMpPEACICHHBIMU (PU3NUECCKUMU
cBoicTBamMH. B TO ke BpeMmsi CyIIeCTBYET MIUPOKUN KilacC 0OBEKTOB ¢ pac-
MPEJICIICHHBIMUA TMApAMETPAMH, TAKUX KaK TOPTOBBIE 3aJIbl, CKJIAJCKHE U
MPOM3BOJICTBEHHBIE TTOMENIEHUS, U3YYEHUE KOTOPBIX MOJDKHO OCYILECTB-
JATHCSA C YYETOM HUX MPOCTPAHCTBEHHOM MPOTKEHHOCTHU. TaK Kak ATOT Ia-
pameTp IOBOJIBHO YaCTO HE YUUTBHIBAECTCSA, 3a4aCTYIO 3TO IPUBOJUT K HEBEP-
HbIM PE3yJbTaTaM MOJEIUPOBAHMS, U B JAJIBHEUIIEM K HENPABUIBHOMY
CUHTE3y CUCTEMBI YIIPABICHUS TAKUM OOBEKTOM.

B kadecTBe mpumMepa Takoro TErjIoBOro 00BEKTa PACCMOTPUM TTOME-
HIEHUE, B KOTOPOM TEeMIEpaTypy U3MepstoT 9 natunkoB. ['eomeTpuueckue
pasMepsl MOJIeTH COCTaBIAIOT SX2 M. [Ipu paccmMoTpenun nanHoro oobema
KaK TEeMIEpaTypHOTO 00BbeKTa OyaeM cuuTaTh JAHHYIO MOJIEh IJIOCKOH,
BEPTHUKAIbHASI KOOPJAUHATA Z B KOTOPOW HE OyJIeT yUUTHIBACTHCS. Y paBHE-
HUSI TETUIONPOBOJHOCTH, U 3TOM MOJIETU TPUMET CIETYIOIINNA BU;
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Pucynok 1 — CTpyKTypHasi cxema pacnpenejiéHHOro TerjJioBoro 00beKra
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CeKl/ﬂ/til XMMMHGCKOIZ mexHoJiocuu U mexHuxKku
PacnosioxkeHne TOUeK M3MEpPEHUs TeMIIEpaTypbl B MOJIEIHU CIEAYIO-
uiee: Touku Ty, Tyo, T3 pacnonaratorcst Ha pacctossHuu 0,5M. OT Kpasi CTEeH-
Ku; TOUKU T5y, Ty, Tr; pacnionararorcs Ha pacCTOSIHUM 2,5 M. OT CTEHOK MO-
nenu; Touku T3y, Ts,, Ts; pacnonoxkensl Ha paccTostHUU 0,5M. OT Ou3exa-
el creHku. [lonepeynoe paccTostHue Mek 1y ToukaMu coctaBiisieT 0,5M.
B xozxe npoBeneHrs akTUBHOTO AKCIIEPUMEHTa ObUIH MOJTYYEHBI Tpa-
(buKK1 U3MEHEHUS TEMIIEPATYPHI B 9 paCCMOTPEHHBIX TOUEK.

Temperature changing at different points
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PucyHnok 2 — I'paduxu u3mMeHeHUsI TEeMIIEPATYP TOYEK

[lepenartounass GyHKUIMSA JUIST KaXIOM SKCIEPUMEHTAIBHON TOYKU B
o0111eM BUJIE COOTBETCTBYET BhIPAXKEHUIO:

H,r”(p] - T:;+1€_Tijp’ (2)
rae, k—kosddUuueHT nepegadr, XapakTepU3yIOIMi CBOMCTBA B CTaTHUYE-
CKOM pexume; I —TOCTOsIHHAasE BPEMEHH, XapaKTEpU3yIollas HMHEPIUOH-
HOCTb 3BE€HA; T — BPEMsI 3ala3/IbIBaHMsI

B pesynbrarel annpokcHMManuy IpeacTaBiieHbl Ha pucyHke 3. Ilpu
yJlaJIeHUU OT TOYKU NPUCOECTUHEHNS TPUTOUHON BEHTHWIIALMU KO3(PPUIIMEHT
nepefaun OyneT yMeHbIIaThcsl. BennuuHa 3amas3/piBaHus BO3pACTaeT, OJ-
HAKO JUI TOYEK, PACIIOJNIOKEHHBIX CJIEBA M CIPAaBA OT TOYKU IOJKIIFOUEHUS
BEHTWISIUM BEIMYMHA 3ama3blBaHUSl COCTaBJISIET HAWOOJbIlEE 3HAYCHHE
nopsinka 15-17 cexkyHa. DTo oOyCIIOBIECHO HAJIMYUEM 3aCTOMHBIX 30H U
cTpyitHOro 3((pexTa IBUKEHUS BO3AYIITHOIO MTOTOKA B TPOCTPAHCTBE.
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Pucynok 3 — CTpykTypHasi cxeMa pacinpeae/ieHHOro 00beKTa

Jlist oripeieNnieHusl YCpeIHEHHOM OMNOKY MPOCYMMHPYEM CUTHAJIBI C
Ka)KI0ro 13 9 1aTYMKOB TEMIIEpaTyphl U HailieM cpeaHee u3 Hux. i naH-
HOM CXEMBI OCYIIECTBUM 110100p napameTpoB HacTpoiiku [T ][-perynstopa,
UCXOJS M3 00ECHeYeHUsT MaKCUMaIbHOTO OBICTPOJEUCTBUS C OJTHOBPEMEH-
HbIM OIPaHWYEHUEM IO BEJIMYMHE YIPABISIIOLIErO BO3JAEHCTBUS U Iepepe-
TYJIMPOBAHUIO JUISl CHCTEMBL.

Taxxe st cpaBHEHHs ObUT IPOM3BENIEH PACUET JIOKATBHOIO PEryJis-
TOpa, CUTHAJIOM JIJIsl pabO0Thl KOTOPOTO, SIBJSIETCS] 3HAUEHUE TEMIIEpaTyphl B
Touke T,,. B1oOaBOK kK pacCMOTPEHHBIM paHEE pacHpe/iesIEHHOMY U JIO-
KaJIbHOMY PETyJIsITOpaM OLIEHUM paldoTy paclpe/lelIeHHOTO PerysTopa s
ciydasi coopa MHPOpPMALIMK O TEMIIEpaType B TOUKaX, HAXOAAIIMXCS HA OCH
HanpasyieHus: ctpyu (touku T12, T22, T32). Takxe paccMOTpUM CHUCTEMY
YIPaBIEHUS] C PACCUUTAHHBIM PACIPECICHHBIM PErYJISITOPOM, It PaOOThI
KOTOPOTO HCHOJb3yeTcss MH(OpMaIUsl TOJIBKO O TEMIIEpaType B CpeaHen
TOUKE.

g onenku, 3¢ HEKTUBHOCTH pabOThl pacIpe/IeICHHOTO U JIOKAJIbHO-
rO PEryysrTopa, BbIOEpEM KpUTEpU KayecTBa, CBSI3aHHBIA C OMPEEIICHUEM
MHTErpaia OMrOKN MEXy 3aJaHHOM U IEHCTBUTENILHON BETMUMHON B KaXK-
JIOM TOYKE U3MEPEHMUS:

f— =3 [ 1(Tan (8) — T, (1)) |dt (3)
MI/IHI/IMaJ'IBHOG 3Ha‘—IeHI/Ie JAHHOI'O KpI/ITepI/IH COOTBeTCTByeT MHUHU-
MaJ'IBHOMy OTKJIOHCHHURO TeMnepaTyp BO BCCX TOYKAX I/I3MepeHI/I$L

CpaBHeHue 4-xX CUCTEM BO3MOYKHO Ha OCHOBE aHaJIM3a rpaduka u3Me-
HEHUS YCPETHEHHOM OIMOKH 10 9-TH TOUKaM (PUCYHOK 4).

482



CeKl/ﬂ/til XUMUUECKOU MEeXHON02UU U MEXHUKU

Pucynok 4 — I'padux n3menenus ycpenneHnoi ommoOku. Kpacuasi imnus
JIOKAJIbHBIN PeryJIfiTop; CHHAS — PeryJIsiTOp ¢ pacnpeaejJeHHbIM c00poMm;
JKeJITasi - peryJsiTop ¢ pacnpeaejeHHbIM COOPOM 110 TPeM TOYKAM ; 3eJ1eHas -
PeryJisiTop ¢ pacnpeaeJeHHbIM cO0POM 110 OHOI TOYKe

Hawnyuymme pesynpraTsl TpOJAEMOHCTPUPOBAL PACIIPEICICHHBIA pe-
ryJasTop co coopoM uHpopmarmu B 9 Toukax, odecrieurnBas HyJIEBYIO CTa-
TUYECKYI0 OMMOKY. OCTalbHbIE PETYISTOPHI NPUBOJAT K HAIMYUIO HEYCT-
PaHUMO YCPETHEHHOM OIIMOKHU, YTO (PU3NYECKU O3HAYAET «IIEPErPEBY WU
«HEJIOrPEBY» MPOCTPAHCTBA MOJEINH.

WuTerpanbHblii KpuTepuid KadecTBa (3) paccuMTaHHBIA JUIs BcexX 4-X
CIIy4aeB NPEACTABIICH CIEAYIOIMMA YUCIOBBIMUA 3HAYEHUAMU: Ljoxammoro pery-

nﬂTopa:38-94; Ipacnpez[enHHoro perynﬂTopa:25-83; IpacnpenenHHoro perynsitopa 3 TO‘H(PI:37'97;

Ipacnpe}lenHHoro perynsTopa 1 TOl{Ke:45 01.
Takum 00pa3zoMm, mpenyaraeMas CHUCTEMbI YIpPaBICHUS, OCHOBAHHAs

Ha cOope U ycpeaHeHnu nHpopmaIu o TeMreparype B 9-u toukax obecrie-
YUBAET MAaKCUMAJIbHOE KAY€CTBO YMPABICHUS, UCXOS U3 KPUTEPUS MHHHU-
MU3AlUN OTKJIOHEHUS CPETHEN TeMIlepaTypbl OT 3aJJaHHOTO 3HaueHus. Jlaxe
IIPU OTCYTCTBHH BCEX MH(DOPMAIIMOHHBIX KaHAJIOB HA OCHOBE JIaHHBIX C 3-X
TOYCK U3MEPEHHUS, HaXOSIINXCS Ha OCH CTPYH, CUCTEMa yIpaBIeHUS 00ec-
MEYMBACT KAYECTBO BBIIIIE CHUCTEMBI C JIOKATBHBIM perymstopoM. OmHako
IIPH 3TOM CJIEAYET YUUTHIBATh, YTO UCIIOJIE30BAHHUE PACIIPEICICHHOTO Pery-
JSATOpa IS YIIPABICHUS UCXO/ISI M3 3HAYCHHSI TEeMITepaTyphl TOJBKO B OJTHON
TOYKE CYIIECTBEHHO yXY/IIAeT KaYeCTBEHHBIC TIOKA3aTEIM CHCTEMBI yIIPaB-
JICHUSL.
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