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MpoMbiieHHOE oTONNEHne

Lkaoui LY «PACKO» pna ynpaBnexnus
NMPOMBbILLIEHHbIM ra30BbIM OTOMJIEHUEM Ha OCHOBE
ra30BbIX MHPPaKpaCHbIX 13aydaresen 1 ra3oBbixX
TENN0BO3AYLUHbIX HArpeBaTenew

S
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CucTeMbI Ta30BOTO JIYYHCTOTO OTOTI-
nenust (I710) kak «CBETIIOT0», TAK U «TEM-
HOTO» THIIa HAaXOJSIT BCe OoJee mmpo-
KOe TIpUMEHeHMe B chepe OTOTUICHUS
TPOMBIIIIEHHBIX 3IaHUN, 1IEXOB, JIETIO,
CKJIA[IOB, TETUTUIL ¥ TOMY TTOTOOHBIX TTO-
MEIIeHUI. DTO CBSI3aHO TJIABHBIM 00pa-
30M C BBICOKOI 2HEProahHEeKTMBHOCTHIO
I'JIO o cpaBHEHMIO C TPATUIIMOHHBI-
MU CTIOCO0aMU OTOTUTEHUST (TIPU TOM ke
MOIITHOCTH), KOTOPAasi TOCTUTAETCS 3a
CYeT CYLLIECTBEHHOTO (B 2—6 pa3) CHuXe-
HUS 3aTpaT Ha OIUIATY MPEAIIPUSITAIMA
TMOTPeOsIEMbIX 9HepropecypcoB. Kpo-
Me TOTO, CICTEMBI Ta30BOTO JIy9UCTOTO
OTOIUICHWSI UMEIOT eIlle PSIIT CYIIeCTBeH-
HBIX TIPEUMYIIECTB Tiepe] KOHBEKTUB-
HBIMY CUCTEMaMW OTOTLICHWSI.

Bo-1epBbIx, 3TO BO3BMOXHOCTh CO-
3MaTh KOM(OPTHBIE YCIIOBUS B OTIEb-
HBIX 30HaX TIOMEIIEHNS (Iajiee Ha30BeM
WX TEeMITepaTypHbIMU 30HAMW) W HA pa-
00unx mMectax. Bo-BTOpBIX, TP ra30BOM
JYYUCTOM OTOIUUIEHUU HE BO3HUKAET
SIPKO BBIPAXXEHHOTO TeMIIEPaTypHOTO
TpafiieHTa TI0 BBICOTE, B OT/IMYME OT Tpa-
JVITMOHHOU CUCTEMBI OTOTUICHUST, KOT-
Jla HarpeThIil BO3MyX CKATUTMBAETCS IO
norosnkoM. B-tperenx, I'JIO obmamaroT
HU3KOW WHEPITMOHHOCTHIO, YTO TMTO3BO-
JISIeT OBICTPO TIOBBIIIATH TEMITEPATYPy Ha

ITkadbr ynpasnerua WY «PACKO» mo3BonA0T aBTOMaTM3UPOBATb pa-
60Ty ITPOMBILIIEHHOTO 'Aa30BOT'0 OTOIIEHUA. B cTaTbhe KPaTKO OMUCAHHL
IIPEeUMyLecTBa CUCTEM I'a30BOr0 Jiyuncroro otornexua (I710) u rasosbix
uHbpaxpacHbx nsnyvarenen (I'MN). [lokasaro, yTo urkadsl ynpasneHns
1TV «PACKO» ONTUMM3UPYIOT UX PabOTY, MOBLILIAOT 3HeprosdheKTus-
HOCTb, a TaKXe ABJIAIOTCA 0TEYeCTBEHHLIM, UMIIOPTO3aMeLIAonuM 060py-
LOBaHWEM C IIPUEMJIEMBIMU LleHAMU W CXKATLIMU CPOKAMU IIOCTABKMU.

000 «HII® «PACKO», r. MockBa

Puc. 1.

6

Ta3oBbie unbpaxpacHsie nanyvarenu (TUN): a — «CBETLINY; 6 — KTEMHLII»
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Puc. 2. Cucremst ra3oBoro Bo3zyuHoro oromnetus (IB0):

pabourx MecTax Iepe HaqaaoM paboThI
¥ CHIDKATh €€ TI0 OKOHYaHUM padode-
TO IHsI, B TOM YHUCJIe B Hepabouee Bpe-
MsI ¥ B Ieprol 00CICHHBIX TICPEPHIBOB.
B-ueTBepTthIX, Mpu npuMmeHeHnu ['J1IO
HE CO3IaeTCs CKBO3HSIKOB M BBI3BAHHBIX
VMU TIepeMelleHI melin. bosee mom-
POOHO MPENMYIIECTBA JAHHBIX CICTEM
OTOITIEHUS OTITMCAHBI B cTaThax [1] 1 [2].
B 3aBrcuMocTH OT eI UKH IpO-
WM3BOJICTBA MOTYT IIPMMEHSITBCSI CHCTE-
Mol ['J1O co «cBeTibiMu» (puc. la) wm
«TeMHBIMI» (pUC. 16) M3TydaTeIIsIMU.
CHCTEMBI CO «CBETIIBIMI» U3ITydaTelIsI-
MU JIeIIEBJIE 1 TPOIIE B 00CITyKMBaHUH,
XOTSI 3aTpaThl Ha OOCITy:KUBaHUE B 000MX
CITyJasx B HECKOJIBKO Pa3 MCHBIIE, YeM
IUTST TPATALIMOHHBIX CUCTEM OTOILICHHS.
Cucrtems ['J10 Ha 6a3e «CBETIIBIX»
u «reMHbx» MU B nociemnue 10—
15 neT Bce Yallle UCTIONB3YIOT P PealTi-
3alX TIPOSKTOB T10 TMOBBIICHUIO SHEP-
ro3¢pGeKTUBHOCTA TPOMBIIIJICHHBIX
npennpugThii B Mockse, Cankr-Ilerep-
oypre, Camape, Psa3anu 1 MHOTHX JpYTHX
ropogax. OO0 «HIT® «PACKO», aB-
JISIICh O(UITNATIBHBIM TUCTPHOBIOTOPOM
LIEJIOTO psida BEeMyIINX IIPON3BOINTEICIH
KaK «CBETJIBIX», TAK 1 «TEMHBIX» M3ITyda-
TeJiei, TOTOBO MPEIJIOKNUTh TIPOIYKIIHIO,
KOTOPAsT OTIIMIACTCST TIPHEMIICMBIMU IS
POCCHIICKOTO PHIHKA IICHAMM, KOMITIEKC-

a - MONZUN VH; 6 - MONZUN EUROKLIM

HOCTBIO PEIIeHUI, CXKAaTBIMA CPOKAMK
TTIOCTaBKY 1 HEOOXOIMMBIM YPOBHEM TEX-
HUYECKON MOIICPKKH.

B psime ciaydaeB, HammpuMmep IJIs
HEBBICOKMX TIOMEIIICHII MJIN Ha TIPOM3-
BOJICTBAX C TTOBBIIICHHBIM YPOBHEM I10-
JKapOOITACHOCTH, JIJIsSI OTOIIJICHMS COB-
MecTHO ¢ I'JIO iy oTaenbHO MpUMe-
HSIOTCSI CCTEMBI TA30BOTO BO3MYLITHOTO
ororuteHust ('BO) [3], koTopkie BBITYC-
KaTCs B Pa3IMYHBIX HCIIOJHCHMSIX:
C OCEBBIM WJIN pangviaibHBIM BEHTUIIS-
Topamu, 0e3 BEHTWISITOpa (VI CHCTEM
BEHTWISILIVIN), CO CMECHUTEJIBHOM KaMe-
poli ISk MoagMeca CBEXXEro Bo3dyxa Ha
Bxoze U T.14. Buemrnnii sun takux [BO
TpeacTaBicH Ha puc. 2.

Oco00 citemyeT OTMETUTD, YTO TIPHU
BCEX OTMEUEHHBIX BBIIIE JOCTOMHCT-
Bax ['JIO BakHEIIIyI0 POJTb B TTOBBIIIIE-
HUM 5HeproddPEKTUBHOCTUA NX PAOOTHI
(3KOHOMUM TTOTPeOJICHMS Ta3a) U 00ec-
MEYCHUN MAaKCHMAaJIbHOTO TEILIOBOTO
KoMopTa UTPArOT CHCTEMbI aBTOMATH-
ku. Benb nMeHHO aBTOMAaTHKa 00€ECIIe-
YUBaeT MOIIEPKAaHNE 3aTaHHOM TeMITe-
paTyphl, BKIII0OYaeT 000TrpeB B pabodee
BpeMsI M OTKIIIOYAeT €ro, KOTIa JIFOIHN
3aBEPIIIA pabOTy, YIIPABISICT MOIII-
HOCTBIO MH(PAKPACHBIX Ta30BBIX M3ITY-
yaTeseil M TEIJIOBO3MYIITHBIX Ta30BBIX
YCTaHOBOK B IIpoIlecce MX padOTHI.
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Jlis aBToOMaTU3aly 000PYIOBaHUS
IIPOM3BOIUTEIN MH(PaKPACHBIX Ta30-
BBIX M3IIydaTeaeil M TeTUIOBO3IYIITHBIX
ra30BBIX YCTAHOBOK OCHAIAIOT CBOU
W3OENINST CUCTEeMaMHt YIIPaBIeHUS KakK
CcOOCTBEHHO pa3pabOTKM, TaK U CTO-
pOHHUX TIponu3BommTescii. Hampumep,
AO «CubmBaHK» TIpeljiaraeT MHOTO-
(GYHKIMOHAIBHBIC PETYIISITOPHI TEMIIC-
patypsl SchwankControl Touch u «Tep-
MOKOHTpOJb ITimroc M4». YripaBineHue
paboToit mH(ppaKpaCHOTO U3IyJIaTelisa
EUCERAMIC ¢upmer CARLIEUKLI-
MA S.p.A. MOXET OCYIIECTBIATECS C TTO-
MOIITbI0 OOBITHOTO TEPMOCTATA B PYIHOM
peXMMe WM KIMMATHIECKOTO KOHTPOJI-
smepa CTR-01/EU1 B aBTOMaTH4IeCKOM
pexume. [1py1 HEOOXOMUMOCTH JOCTYII-
Ha KOMIIbIOTEpPHAsI CHUCTeMa YIIpaBlic-
HUS Ha 06a3e KapTel nHTepdeiica Micro-
control ¥ TIPOrpaMMHOTO 00ECIICYCHUST
Heating Control Software, pazpaboTaH-
Hast 1 mocraBiasieMass CARLIEUKLI-
MA S.p.A. [4]. Kommanusg MANDIK mig
VIIPaBJICHUS] CBOMMM IBYXCTYTICHUATBIMU
nHdpakpacHEIMUI M3TydaTensMu Helios
ncnonb3yet cuctemy OID, cocTosnyio
n3 mKkada yrpasnenus Ol u peryistopa
temrmiepatypsl UC301, koTopas 1mo3Bo-
JISIET YIIPaBJIATh HECKOJIBKUMH M3Iy-
yatesisiMu cpasy (ot 1 g0 6 wT.), a st
yIIpaBJIcHHs pabOTOI Ta30BBIX BO3MYXO-
HarpeBatesieii MONZUN — perymstop
TemrepaTypsl MMC.

OmHAaKO CTOMMOCTh TAKMX CHCTEM
VIIpaBJICHHUSI HEONIPaBOAHHO BHICOKA,
a CPOKM TIOCTaBKM B YCJIOBHSIX CAHKITUIA
CO CTOPOHBI HENPYKECTBEHHBIX TOCY-
JTAPCTB-TIOCTABIIMKOB IIPOCTO HETIPHEM-
JIEMBI JIJISI POCCUMCKUX MOTPEOUTEICH.
Kpome Toro, B OOJIBIIMHCTBE CTy4aeB
aBTOMATHKAa 3TUX CUCTEM YIIPaBJICHMUS
IIepeHachIIIIeHa (DYHKIIMOHALHBIMY BO3-
MOXKHOCTSIMHM, M30BITOYHBIMA IJISI TIPH-
MEHEHUST Ha HEOOJbIINX O0bEKTaX, U He

Puc. 3. llIxadwt ynpasnenuns Y «PACKO»: a — Ha ocHoBe perynartopa Temneparyps 2TPM1 un Taiimepa VT1;

6 — na ocHose IIJIK73




BCETIa YIUTHIBACT TPEOOBAHUS IIPOCKTH-
POBIIMKOB 1 TTOTPEONTETICIH.

Hnsa pereHus] yKa3aHHBIX 3amad
000 «HIT® «PACKO» npemnaraer
CHCTEMBI aBTOMATUKH B IITKA(OHOM HC-
nonHeHun LIY «PACKO», pa3pabotaH-
HBIC Ha OCHOBE PETYJISITOPOB TeMIIepa-
TYPHI ¥ TIPOrPAMMUPYEMBIX JIOTHUYECKIX
koHtposutepoB (ITJIK) mpomsBomcTBa
xommanuyt OBEH. IlIkacdb! yripaBneHust
HIY «PACKO» (puc. 3) mpenHa3HaYCHBI
IUTST aBTOMATHYECKOTO YIIPABICHUS pe-
XKMaMH PaOOTHI «CBETIIBIX» M «TEMHBIX»
ra30BbIX MH(pPAKpACHBIX U3ITydaTesIcit,
Ta30BBIX BO3MyXOHATPEBAaTENICil 1 TEIIIO-
BBIX 3aBeC. YTIPaBJICHUE OCYIIICCTBIISICT-
¢S B COOTBETCTBUM C 3aJaHHOI ITPOTrpaM-
MO Ha OCHOBE HEIIPEPBIBHOIO KOHT-
POJISL M PETYIUPOBAHUS TEMITEPaTyPhI
BO3IyXa B IOMEIIICHUU.

DyHKIIMOHATEHBIE 0COOCHHOCTH:

» VIIpaBJICHUE PEXKUMOM paOOTEHI ra-
30BBIX MH(PAKPACHBIX M3TyJaTeNeii, ra-
30BBIX BO3OYIITHBIX 000TpeBaTeIIcii 1 TelT-
JIOBBIX 3aBec 0e3 yJacTus YeI0BeKa;

» CHIDKCHHE 3aTpaT Ha 00OTpeB 3a
CYeT aBTOMATHYECKOTO N3MCHEHUST TEM-
TepaTypHOTO peXXMMa B COOTBETCTBUU
C HeIeJTbHBIM TpahKOM:;

» obecriegeHIe KOM(POPTHOM TeM-
TepaTypel B OTHCIBHEIX TeMIIepaTyp-
HBIX 30HaX ITOMEIIEeHUS U Ha paboYnx
MeCTax;

» BBICOKAsI TOYHOCTD TIOMICPKAHUST
TEMITePaTyphl;

» TIOBBIIIIEHHAS 3KOHOMUYIHOCTb 32
CYeT MHOTOCTYIIEHIATOTO 1 TIABHOTO
YIIpaBJICHUSI MOITHOCTBIO.

Br100op BapuaHTa aBTOMaTUKU OCY-
IIECTBIIICTCS Ha STarle TPOSKTHPOBAHIST
CHCTEMBI OTOIUICHMSI M aHaJIN3a TeX-

Aucnetiepcknil NYHKT

owen

OPC-cepmep

Tabnuua 1. Xapakrepuctuku mwragos ympasnetua LY «PACKO» pif mpoMbINIIeHHOTO

Tra30BOI'0 OTOIIEHUA

Konuyecrso

HaumeHoBaHue | YaaneHHslit Crroco6 Terl:::t:::;:{(:ax BB BT A0S

mkada KOHTPONb | perynupoBaHua 0 oborpesareneit
cBeTnbIix | TeMHbIx | 'BO
wy-4zr] B | ymeeanos . Ro200 | Jodo | -
Iy-83H[ Oa IInaBHoOe 8 - - 40
1IY-12HRS y 2-CcTymeHvyaToe 1 50 10 -
LIy-21HRS y 1-crymenyaroe 2 50 10 -
LTY-23HRS vy [Inasnoe 2 - - 10

V- TIpU yCJI0BUU JIOTIOJTHUTEJIBHOM YCTaHOBKU LIUTIO3a NEPEIAYn JaHHBIX

HUYECKOTO 3agaHus. J1JIst yrpaBieHUS
OTOIUICHHEM HEOOJBIINX MOMEIIICHUIIA
MIPOCTOM KOH(UTYpAILIN OITUMAIBEHO
TIPUMEHUTP IIKa(hbl YIIPaBICHUS Ha OC-
HOBE HOBBIX PETYJIITOPOB TEMITCPATYPhI
OBEH 2TPM1 u taiimepa YT1. IlIka-
(oI yrIpaBIeHIS 00SCTICUNBAIOT ABTOMA-
TUIECKOE TUCKPETHOE OMHOCTYIICHUATOE
(IIIY-11HRS) wnu mraBHOE peryin-
poBanaue Temirepatypsl (IIIY-13HRS)
B OIHOI WJIN IBYX TEMIIEPATyPHBIX 30-
Hax (IIIY-21HRS u IIIY-23HRS) m60
IHICKPETHOE IBYXCTYIICHUATOE PEeryiI-
poBanme Temmepatypsl (LIIY-12HRS)
B OIHOM TemmepaTypHoii 30He. KoHT-
pOJIb ¥ HACTPOMKA ITapaMETPOB MOXET
TIPON3BOIUTHCS KaK C TIOMOIIBIO BCTPO-
€HHOM KJIAaBHATYPBI HA TTAHEIIN PETYIISITO-
POB, TaK 1 YIAJICHHO C MCIIOIb30BaHUEM
uHtepdeiica RS-485. INepeuncieHHbie
ImKadBl YIIPaBICHUS MOTYT TAKKe TIPH-
MEHSITBCSI IUISI YIIPABIICHUSI CUCTEMOM
TIPOMBIIIUICHHOTO OTOIUICHHMSI HA OCHOBE
I'JIO mnm ra30BoOro BO3MYITHOTO OTOITIE-
HUS OOJIBIINX U CJIOXKHBIX TI0 KOH(DUTY-

/'

owen

OUu
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panyy TIOMEIICHWA ¢ TeMITepaTypPHBIMI
30HaMH, B KOTOPBIX HEOOXOIMMO YIHUTHI-
BaTh TPeOOBAHMS K BETIIMIMHE ITOIICPIKI-
BaeMoii Temrepatypsl. OmHaKO HanboIee
IIPUEMJIEMBIM B 9TOM CJIyJae SIBJISICTCST
IIpUMeHEHNE YHUBEPCAIbHOTO ITKada
VIIPAaBJICHUSI, peaIM30BAHHOTO Ha OCHOBE
CBOOOIHO TIPOrPaMMHUPYEMOTO JIOTHYE-
ckoro koHTposutepa ITJIK73.
OCHOBHBIC XapaKTePUCTUKH IITKa -
¢oB yrpaBieHus IPUBeAeHbI B TA0I. 1.
IIporpamma 1mKada Ha OCHOBE
T1JIK73 peanm3yeT yripaBJieHUE OTOIIe-
HHEM B COOTBETCTBHM C JICBATHIO BapH-
aHTaMU KOH(MUTYpAIi [T Pa3IMIHBIX
TeMIIepaTypPHBIX 30H M O0CCIIeYNBACT
aBTOMATHYECKOE TCKPETHOE OTHOCTY-
nexnvaToe (IIIY-81HJ) wmm mmaBHOe
(LIIY-83H/) peryaupoBaHMe TeMIIepa-
TYpHI B 8 TeMITepaTypHBIX 30HAX JTU0O0
nByxcrynenuatoe (IIIY-42H/I) pery-
JIMpOBaHME TEMIIePaTypEl B 4 TeMIiepa-
TYpHBIX 30HaX HA OCHOBE HEIEJTBHOTO
rpacduka. HenenbHbIi rpaduk npemy-
CMAaTpHUBaET BO3MOXHOCTb HACTPONKH

@

LY

Puc. 4. CTpyKTypHas cXxeMa CUCTEMbL LUCTAHLIMOHHOTO KOHTPOJA U YIIPABeHUA
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KaJieHgapHoro rpaduka padoTs (Jac,
IICHb, HeMlels), a TAaKKe TeMIIepaTypHO-
TO peXXmMa — THEBHOTO (KOMOPTHBIIA)
VIV HOYHOTO (3KOHOMHBII) — ¢ 0TOOpa-
keHueM Ha skpane [1JIK B pexxume Bu-
3yaTM3ald THS HEIe/IN, TEKYIIETO Bpe-
MeHH, KOH(PUTYpalluy 1 HOMepa TeM-
TepaTypHOI 30HBI, TEKYIIIETO 3HAYCHUST
TeMITepaTypsl U YCTaBKU. BCTpoeHHBIM
CeTEeBO IITI03 00eCcTIcUnBaeT yIaIeH-
HBII KOHTPOJIb, peIaKTHPOBAHNE TTapa-
METPOB (PYHKIITMOHUPOBAHMS BCTPOCH-
HBIX BXOIOB, BEIXOIOB M KOH(MUTypa-
OUOHHBIX ITApaMeTPOB KOHTPOJLIEpPa,
a TaKKe Iepeaady JaHHBIX Ha BHEIITHUE
ycTpoiicTBa uepe3 uHTepdeiic RS-485 mo
kananaM Wi-Fi, GSM wm Ethernet.
Ha puc. 4 nmpuBeneHa CTPYKTyp-
Has cXeMa CHCTEMEBI C MCIOJIh30BaHNEM
ceppuca OwenClaud st ymaleHHOTo
MOHUTOPWHTA, YIIPABJICHMS 1 OTIepaTHB-
HOTO KOHTPOJISI aBAPUIHBIX CUTYallM HA
00BEKTaX B JIIOOBIX OTPACIISIX, OT LieXa 10
npennpustusi. [IpuMmeHeHue ob61auHOR
texaonornn OwenClaud B coueTaHum
¢ OPC-cepBepom OBEH mnosBonsiteT
yIaJIeHHO, C UCIIOIB30BaHNEeM HOYTOYKa,
IIePCOHATBHOTO KOMITBIOTEPa, TIIAHIIIETA,
TTAHEJIM OIlepaTopa MM CMapT(hOHA B JIIO-
OoM MecTe, TIIe eCTh MHTEPHET, IIpocMar-
pUBaTh JaHHBIE CO IIKaha yIIpaBICHUS
B BHIE IpapMKOB WM B TAOTMIHOM BHIE,

V3MEHSTH 3HAYCHUS YCTaBOK Y KOH(UTY-
palry TeMIIepaTypHBIX 30H, ITOJIYIaTh
yBenomieHust mo CMC, a51eKTpoHHO
T0YTe, CO3MaBaTh MHEMOCXEMBI CUCTEM
OTOIUICHUSI, XPAHUTh U BHITPYKATh apXu-
BBI 3HAUCHUI TTApaMETPOB 33 BEIOPAHHEBI
TICPHUOI.

12330: 10010

» pa3paboTaHa JTUHENKa CTIeIaIN-
3UPOBAaHHBIX IMKa(oB yrpapneHus LITY
«PACKO» mj151 cicTeM IPOMBIIIITIEHHOTO
Ta30BOT0 OTOIUICHUS HAa OCHOBE Ta30BBIX
WHOpaKpaCHBIX N3TydJaTeNIeii ¥ Ta30BbIX
TEIUIOBO3MYIITHBIX HarpeBartesicii, OTIn-
YUTEJTLHBIMI OCOOCHHOCTSIMU KOTOPOM
SIBJISIFOTCSI KOMITAKTHOCTbB, IIPOCTOTA
YIpaBJIeHUsI, MAKCHMaJIbHAsI aIaTITamst
K POCCUMCKMM YCIIOBHSIM KCILIyaTa-
IIMH, JOCTYITHBIC IICHBI 1 MUHNMAJIBHEIC
CPOKU TTOCTaBKM;

» IPUMEHEHNE IKa(hOB YIIpaBIe-
Hug 1Y obecrieunBaeT JOMTOITHUTEb-
HOE CYIIIECTBEHHOE CHITKEHIE 3aTpar Ha
OTOITICHME 33 CYCT aBTOMATHIECKOTO M3-
MEHEHUST TEMIIEPaTYPHOTO PEKMMa B CO-
OTBETCTBHUU C HEIEIbHBIM IPpaMKOM,
OBICTPOTO TIPOTPEBa/OXITAKICHUS TIOME-
IIEHMSI, BBICOKOM TOYHOCTH TTOIIEPKa-
HUSI TEMIIEPaTypHI, a TAKKe TapaHTHPYET
KOM@OPTHYIO TEMITEPATYPy B OTACTHHBIX
TeMIIePaTypHBIX 30HAX ITOMEIICHUS 1 Ha
pabouurx MecTax;
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