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YCTPOWCTBO AJ19 TMMNEPTEPMUYECKOIO JIEYEHUSA NMPYPUTA

HacTtosawee n3obpereHne  OTHOCUTCA K  YCTpPOWUCTBY  AnA
rMMNepTepMmMYecKoro nedeHuna 3yga nMnyTeM HaN0XEeHUS MNOBEPXHOCTU
neyebHoro BO34encTBUSA pa3mepoM oT 1 cM?2 pgo 18 cM2, npu 3TOM B
TeyeHne (pasbl neyebHOro BO3AEWUCTBMA TeMmnepaTypy MOBEPXHOCTU
ne4yebHOro BO3AEUCTBUSA MOAAEPXKMBAIOT TakK, 4Tobbl OHa Haxoaunacb B
aAnanasoHe o1 40°C pgo 65°C 2-12 ¢, npeanoytuTenbHo 4-6 €. YCTPOUCTBO
B COOTBETCTBMW C n306peTeHMeM NOo3BONAAET 3HAauuTenbHO obnerynTb 3yp4
Ha 60AblWNX Yy4yacTKaxX KOXW WU ocywecTBnatb 3PEdEKTUBHOE JseyeHue
npyputa, XPOHWYECKOro npypuTa, AepMaTuTa, anneprum u YyKycoB

KHUAapun.

YPOBEHb TEXHUKW

3yn (npypuT) SABNSETCS CYObEeKTUBHO HENPUATHbLIM OLLYLLEHUEM,
OTHOCSALWMNMCA K KOXe WM CAunsucrton o06ono4ke, BOCNPUHUMAEMbBIM
opraHamm 4yBcTB. OH MOXET OblTb OrpaHMYeH o4YaroM nopaxKeHus unm

OTHOCUTbLCA KO BCEMY Teny.

3a4acTylo 3y COMPOBOXAAETCA OWYLLEHNEM XOKEHWUSA, MOKajbiIBaHUS
WANM NOWMNbIBAHMA, KOTOpoe O60AbHOM 4acTo nblTaeTca obaerynTtb
yecaHuMeM, uapanaHueMm, CWAbHbIM  pacTUpaHWeM, MNOLWMMNbIBAHUEM,
pasMMHaHneMm unum notunpaHunem. CneposaTenbHO, NPYpPUT 4AaCTO NPpUBOAUT
K OONOJIHUTENIbHBIM MATONOMMYECKMM COCTOSAHUAM KOXW, TakKuUM Kak
uapanuHbl BCNeACTBME UapanaHuda, OTKpbITble paHbl, obpa3oBaHue
CTPYNbeB U KOXHble nHdekumn. Cneumanncrtol N0 BCEMY MUPY UCXOAAT U3
TOro, 4Yto nNpyput nepepaetca 60neBbIMM peuenTopamMm Ha KOXe U
nepefaeTca B rOJIOBHOWM MO3r MNOCPeACTBOM BeretaTMBHOW HEPBHOM
cuctemsbl. MpuunHbl NpypuTa MOryT 6bITb OUYE€Hb pa3zHoobpasHbIMKU. [TOMUMO
CYXOW KOXW, HeAoCTaTKa YBAAXHEHUA WAuM anjepruun, npyput Takxe
MOXET BO3HWKaTb BCAEACTBUME BHELWHWX BO3LEUCTBUN W pa3fpaxXeHun

KOXW, TaKUX KaK YKyCbl KOMaApoB, WAW B PpPe3ynbtaTe€ KOHTAKTa C
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KHugapuamu. TlpypuT MOXeT ObiTb peakuumen Ha XUMUYeckue,
MeXaHW4Yyeckne uan TepMuyeckue pasgpaxutenn. OH MoxeT ObITb
pe3ynbTaTOM BHELIHEro pasApaxXeHus, Takoro Kak BJUSAHUA XUMUYECKUX
BEWeCTB, TaKUX KakK, rmcrtamMuHbl (YKyC kKoMapa), anamuH (yKyC n4yenbl),
annepruyecknx MMMYHHbIX peakuuin, A[AaBAeHusA, pacTupaHusa, Tenna,
CONNHEYHOr0 0XOra, KpanuBHWULbI, YPTUKApUW, a TaKXe MWHbIX peakuuin
KOXMW, CBA3a@HHbLIX C NpyputoM. C MEAUUMHCKON TOUKW 3PEHUA, NMPUYUHbI
OXBaTbIBAKOT MNOJHbLIA AMana3oH OT OCHOBHbIX 3abonesaHui, KOTOpbIE
NPUBOAAT K MpPypuTy, A0 MNOJIHOMO CNEeKTpa AepMaToNornyeckux u

BHYTPEHHMX 3abonesaHunin.

K HWUM OTHOCATCA KOXHble 3aboneBaHns, TakKuMe KaK 3K3eMma,
HenpoaepMaTUT, YpTUKapusa, KOXHble MHdekunn (Hanpumep, KaHAMAO3),
Kcepoaepmusa, napasutbl (HanpuMep, 4ecoTKa), YKYCbl HAaCEKOMbIX,
annepruun, 3aboneBaHus, CBA3aHHble C HapyweHueMm obMeHa BeLlecTs,
Takne Kak xenesogedpuuutHasa aHEMUa WAKM  caxapHbli  Auaber,
nHpekunoHHble 3aboneBaHuns, B yactHoctn CIIN/[, BeTpsAHasa ocna, Kopb,
ONOACbLIBAWNIA NUWANK, NpPOKToNorMdeckne 3aboneBaHusl, Takue Kak
remMmoppon wnu aHaneksema, 3abosieBaHUsA NOYEK, Takue KakKk ypemus,
3aboneBaHna nedyeHn n GyHKUMOHANbHAA HEAOCTAaTOYHOCTb MEYEHU, NN
HOBOO6pa3oBaHMA, B 4YAaCTHOCTM TrpubOBUAHLIA MUKO3 U 6ONE3Hb
XoaxkuHa. TlpypuT Takxke MoxeT OblTb Bbi3BaH MW pacnpoCTpaHeH
BCNeACTBME TOPMOHAjIbHbIX MPUYMH, TaKUX KakK MeHonay3a, nobouyHble
adekTel OT nNpueMa NeKapCTBEHHbIX MpenapaTtoB, B 4YaCTHOCTU
kapbamasenunHa, AaHTUONOTUKOB, onuaToB (MopduH),
rMMApOKCUITUAKPAxXMana, Kantonpuaa U MMKoHasona. bonee Toro, 1o, 4TO
HasblBaeTCA CTapyeckuMm 3yAO0M, HABASAETCA TeM, 4TO0 nNpuMBOAMUT K

HEMPUATHBIM pa3apa>XeHUAaM KOXHN Yy NOXUNbIX nopen.

XpoHM4YeCcKnn npypuT npeacrasnsaeT cobon 0cobeHHOo
pasapaarowmin 3yn, KOTOPbl NPOABASAETCA KaK 0COBEeHHO CNOXHbIN aAng
neyebHOro BO3AENCTBUA CUMNOTOM, B 4YaCTHOCTU, BMeCTe€ C OCHOBHbIM

3aboneBaHueM, Kak oTMeyeHo Bbiwe (PoTMaHH v aAp. 1941 r.). lNpypuT
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Ha3blBAe€TCA XPOHWYECKMM, €C/IN OH CylecTBYeT MOCTOSAHHO B TeyeHue
bonee uyem WwecTn Hepenb. YacTtoTa BHOBb BbIABAEHHONO0 XPOHWUYECKOro
npyputa npu OCMOTpe HaceneHusa coctasngert Ao 13,5% cpeau HaceneHunsa
B uenom (lWteHpep u ap. 2007) v po 16,8% cpean paboTawLiero
HaceneHua (lWtenpaep v ap. 2010). Takxke cnepyer OTMETUTb COCTaBHOE
nosssieHne HOBbIX 6onesHeln. 3a OAMH TrOj4 4YacToTa BO3HUKHOBEHWSA

npyputa coctasnaet 7% (BorenbrecaHr n gp. 2012 r.).

B aononHeHne K OU3MYECKOW U MCUXONOMMYECKOW Harpyske Ha
AAHHbIX MOPaXeHHbIX NnL, MeguLMHCKNE pacxoabl n nepepbisbl B paboTe,
B CBA3M C OCOBEHHO XPOHWYECKUM nMpypuTOM, COCTaBAAKT BaxHoe
coumanbHO-3KOHOMMYeckoe ©6pema ana obwecrtea. Takum o06pasom,
JanbHenwee pa3Butne cnocobos nedyebHOro BO3AENCTBUA ABNAETCA

KpanHe Heo6X0aUMbIM.

B OCHOBHOM, sie4eHMe OCHOBHOIo 3aboneBaHUsl SABNSIETCS OCHOBHbIM
noAxXoAO0M AJiIi HEMPEPbLIBHOIO NeyeHus npyputa. ECim npuyunHa M3BecTHa,
3TO MOXET 6bITb, HaNpuUMep, CreunasbHoe NedyeHne gepmartosa, usberaHue
BbISIBIEHHOTO KOHTaKTHOIO annepreHa, npekpaleHune npvemMa
NIeKapCTBEHHbIX cpeacTs nnu crneuunduyeckoe BHYTPEHHee,
HEBPOZIOrMYECKOE MJIN MCUXUATPUUYECKOE JieYeHMe, UNu Aaxe onepauus
(HanpumMep, B caydae onyxonu). LWaHCbl Ha ynydlweHWe CoCTOAHUS
npyputa SIBAAKOTCA O4YEeHb XOpPOLIWMM, €ClnM MMeeT MecTo 3ddeKkTuBHoE
Jle4eHne OCHOBHOro 3aboneBaHuss. OpgHako MpUUYMHA 3yda 3a4acTylo
HEN3BECTHA WAKW TPYAHO NOAAAETCS NedyeHuto. PazHoobpa3ne M CNoXHOCTb
BO3MOXHbIX MPUUYUH TaKXe 3aTPyAHAT JNeYeHUe, KOTopoe SABAAETCS

BbiBEPEHHbLIM B 3aBUCUMOCTUN OT NPUYUHDI.

N3BecTeH uenbli pap NeKapCTBEHHbIX CPeAcTB U KOCMETUYeCKUX
NPOAYKTOB ANA NevyeHMa CMMNTOMOB 3yaa. TakuMm o6pas3oMm, AU3TUNOBbLIE
a(upHble Macna, BKAKYAA MeHTON, TUMON n Kamdopy, MoryT obecneunTb
KpaTKoBpeMeHHoe oxnaxaeHne. Cpeacrtsa 419 yXo4a 3a KOXEW, TaKne Kak

KpeMma uan noCbOHbI, MOIyT Takxe obecneuntb obezbonueatowmnn spdexkT
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3@ CUYeT YyBeJIMYEeHUA CcoaepXaHua Bharm B Koxe. B pgonosnHeHwue,
dHTUTUCTAMUHHbIE NpenapaThl obecneuynBaldT MNONE3Hble BO3MOXHOCTU
neyebHoro BO3,,EI,el‘/'ICTBVIF|, TaKue KaK BBEegeEHUe AUMETUHAEHA,
AUMeTUHAEeHManearta nan MennpamuHa. MenuvpamnH v gpyrue nekapcrsea
BKJIIOYAKT B Cebs rMIOKOKOPTUKOMNALI agnda MeCTHOro npuMeHeEHus,

dHECTETUKN, ULMHKOBbLIE Ma3u, VIHFVI6VITOpr KanbuyMHEBPUHA U KaNnCauULlWNH.

TeM He MeHee, NpM MeaUKAMEHTO3HOM JiedueHUUM nNpypuTta cnepyet
OTMETUTb, YTO 3TO MOXET MNPMBECTU K NO6Oo4YHbIM 3ddekTaM, 0cobeHHO B
COYeTaHUN C NeKapCTBEHHbIMWU CpeacTBaMn ANA Je4YeHUs OCHOBHOrO
3abonesaHuqa. bonee TOro, WWPOKWA CNEKTP NaAUMEHTOB NpeacTaBnsfeT
coboin TepaneBTUYECKYIO Npobnemy B cny4vyae npypurta, HaunHasa oT AeTen
n  6epeMeHHbIX  XEeHWWH A0 MauuMeHToB C  MHOXECTBEHHbIMU
3aboneBaHnamu. JleueHne npyputa C NOMOLLbI NEeKapCTBEHHbIX CpeacTs
4acTo He WMeeT XeslaeMoro ycnexa, Wau BkAw4vaeTr B ceba nobouHble
acddekTbl. 10 3TUM nNpnunHam Heobxoamma paspaboTka anbTEPHATUBHLIX
BUAOB Tepanuu pAasa nedeHusa npyputa, KOTOpble He OCHOBaHbl Ha

NMPpUMEHEHNN NeKapCTBEHHbLIX CPEACTB.

N3 ypoBHA TEXHWKW M3BECTHO, UYTO MPUMEHEHWe Tenja K YyKycam
HAaCeKOMbIX YMeHblUaeT akKTueBauuiw 3yaa. B EP 1231875 Bl onwucaHo
YCTPOMUCTBO AJ19 JIOKANbHOI0 TEPMUUYECKOrO JIEYEeHNsA, B YaCTHOCTU, YKYCOB
KOMapoB. YCTPOUCTBO MMEET HarpesaTesibHYl NAACTUHY pa3MepPOM OKOJ10
0,2 cM2, KoTOpaqa HarpesaeTca Ao temnepatypsbl oT 50° C go 65° C, koraa
HarpeBaTesibHaa njacTuHa HaxXOAMTCA B KOHTAKTE C YKYCOM HaceKoMOoro.
NMpuHNUMaa BO BHMMAHME TO, YTO YCTPOWCTBO NOAXOAUT A1 YMEHbLUEHUSA
3yAa, CBA3@aHHOr0 C HeboNbWMMKU YKYCaMM HACEKOMbIX, €ro Henb3s
NCNOoNb30BaTbh Ha 60NbLWIMX yyacTKax pasfpaxXeHus KOXW, BO3HUKAKOLWEro
B C/ly4dyae XpPOHWYECKOoro npyputa wau npypuTa BCAeACTBUME KOHTAKTa C
KHugapuamu. [na paHHbIX 3aboneBaHWi, YPOBEHb TEXHWUKM BKJKOYAET B
ceba  TpaaAMUMOHHOE  MEeAMUMHCKOE  JleyeHMe C  HepocTaTKaMy,

OTME€YEeHHbIMU BblLUE.



10

15

20

25

30

5

M3 US 6 245 093 B1 M3BECTHO YCTPOWCTBO ANA FTMNEpTEPMUYECKOro
Nle4yeHNa KOXHbIX 3aboneBaHUn M 3ypa B NOPaXEHHbIX MECTOMO0XEHNAX
Ha KOXe, B BapuaHTe peanu3aumm KOTOPOro onuMcaHa MnOBEPXHOCTb
ne4yebHOro BO3AENCTBMSA, U3rOTOBEHHAs U3 MeTasjnna, pa3MepoM OKoao 5
cM2. OCyWEecTBASETCA PaBHOMEPHbI MOHUTOPWUHI HArpesa Ha LWWPOKOM
HarpeBaTe/IbHOM 3/1eMeHTe, MOHUTOPWUHI KOTOPOro OCYLLEeCTBAAETCS
nocpeacTBOM gaTumnka ynpasaeHusa n temnepaTtypbl npu temnepatype 46°C
- 69°C B TeueHne nepuopa Harpesa oT O ¢ Ao 3 c. OgHaKO OTCYyTCTBYET
onucaHune Jne4yeHusa 3yaa ANAA npeanouTUTENbHOW MNPOAO/IKUTENBHOCTH
neyeHna ot 4 ¢ Ao 6 c. [lnga y4yacTkoB nognexawux Je4YeHUuw, pasMepom
MEHbLUE 4YEM 7 CM2, Ha HEpBHble KNETKU, KOTOpble, B 4aCTHOCTH,
OTBETCTBEHHblI 3@ peryanpoBaHune 3yaa, He MOXeT OblTb 0Kas3aHo
KOHKpeTHoe BO3aencTBue. 3a C4YeT WUCNOJSb30BaHUA TONbKO OAHOMU
HarpeBaTesibHOW MAACTUHbI, HEeCMOTPAa Ha 60ablyd NOBEPXHOCTb,
npeanoYTuTeNbHbIE pacnpeaeneHus TemnepaTypbl NOBEPXHOCTU
ne4yebHOro BO3AEWUCTBMA AN Jle4eHUMA npyputa He Moryt ObITb
focturHyTtol. C  Uenbl nNpeaoTBpalleHUs  0XOros  OCYLWeCTBASETCA
NCNONb30BaHWEe PpTYyTU ANA NpeaoTBpalleHns neperpesa MOBEPXHOCTU
ne4yebHOro BO3AENCTBUA, KOTOpas Npu onpeneneHHbIX obcToAaTenbCTBax
nMeeT MepJiIeHHoe BpeMs peakuun, a U3-3a OTCYTCTBUSA AOMNOAHUTENBLHOMO
NAAaBKOro npenoxpaHuTens He CywecTByeT 3alUTHOro MexaHusma oT
neperpesa, KOTopbin yaosneTrBopsan 6bl BbICOKMM CTaHaapTtam. MoaobHbIM
0bpa3oM, OTCYTCTBYIOT AOCTOBEPHble CBEAEHUSA B OTHOLIEHWU OCOBEHHO
NpeanovYTUTENIbHbIX METanNoB B KayecTBe MOBEpXHOCTen nedyebHoro
Bo3aencTena. Takum obpa3oM, cpegnm TakuX MaTepuanoB, Kak
onucbiBaeMble, eCcTb 6onablwne pas3nnuna B OTHOLWEHUU 3HAUUTEIbHOW
CnocobHOCTM nMpoOBOAUTL TEnao W NepeHoOCUMMOCTN Koxen. OcobeHHOo
noaxoAalas WCCnenoBaHHAs KepaMuka He UCnosb3oBanacb. Takxke
OTCYTCTBYET S$ABHbIM Npeaynpexaawwnun curHan B BUAE 3BYKOBOIO
npeaynpexaawLwero TOHaIbHOro CMrHana nu/uan oCBELEeHHOro yCTponcTea
CBETOBOI0 CUrHana, KoTopoe MoXeT ObICTpo, OAHO3HA4YHO M HA[EXHOo
npeaynpeauTb nNonb3oBaTens, B 4YACTHOCTM, O CJAMWKOM BbICOKUX

TeMnepaTtypax noBepXHOCTN neyebHOro BO34encTems.
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B EP 2 206 483 Al onucaHoO YyCTPOMUCTBO, UCMOJb3ylouwee Tenno u
X0N04, B KOCMEeTUYeckux uenax. lNepenaya tenjsa MOXET OCYLW,ECTBAATLCS
nocpeacTtBOM  OAHOW  WMAM  MHOXECTBA  4YaCTUYHO  MO30JI0MEHHbIX
NOBEPXHOCTEN. Moowaab NOBEPXHOCTHU neyebHoro BO34ENCTBUSA
COCTaBNAET MaKCMMyYM OKOJI0O 2 CM2 M COCTOUT U3 MHOXECTBA LIAPUKOB,
N3roTOBMIEHHbIX U3 MUHepanoB. [laHHOE YCTPOWUCTBO TakxXe MoXeT ObiTb
MCNONBb30BAHO [J19 OXNaXAEHUS MeCTOMNONIOXEHUN Ha Koxe. [laHHoe
YCTPOMUCTBO, KOTOPOE He NpefHasHayeHo oasa AevyeHus npyputa, 0Cob6eHHo
HEeNnpUrogHo p[Aa runepTepMmyYeckoro JsedyeHusa npyputa, B 4YaCTHOCTH,
BCNeACTBUe AJNTeNbHbIX NepuoaoB NpuMeHeHus BbipaboTaHHOro Tenna,
coctapnsawwmx He MeHee 30 c. LWapukm u3 MuHepanoB MoOryt 6biTb
HarpeTbl, U OHMW OCYLLEeCTBAAKT pacrnpeaeneHve Tenja no Koxe. [Ana
OAHHOW Lenu OCyLWecCTBASETCA YCTaHOBKA OTAENbHbIX HarpeBaTebHbIX
3/1eMEHTOB Ha Wapukax U/Manm HenocpencTtBeHHO Ha kKoxe. OaHakKo MMHU
Henb3a YynpasnATb AAA  AOCTUXEHUS OCOO6EHHO nNpeanoYTUTENbHOMo
pacnpeaeneHua TeMmnepaTypbl. Hu3Kaa TenaonpoBOAHOCTb MUHeEpanoB
HebnaronpuaTHa ans ycnexa neyebHoro BO34ENCTBUSA n

dYHKLNOHANBHOCTMN.

B WO 2006/063202 A2 pacKpbITO YCTPOUCTBO ans
rMNepTeEPMUUYECKOro JIEYEeHUS MHOXECTBa pas3fpa)eHUM KOXKW, BKIKYaASA
nocneacTBuUA KOHTaAKTa C MeaAy3oM waun 3ya. YCTPOUCTBO HarpeBaeTcs
nocpeacTBOM MO MEHbLUen Mepe OAHOro 31eKTPUYECKOro HarpeBaTelbHOro
3/1leMeHTa, a TaKXe WUCNOoNb3yeT AaTuMK W SNEeKTpUUYeCcKoe yrnpasieHue.
OnucaHo ucnoJjib30BaHME MMMYNbCOB Harpeesa A0 3 C Npu TemnepaType
70°C - 400°C. lNMoBepxHOCTb Ne4ebHOro BO34EeNCTBMA OYE€Hb Masna U nMeeT
pasmMep okono 1 cM2. OpHAKo BbICOKWE TeMmnepaTtypbl JiedebHOoro
BO34AENCTBMA HE nNoAXOAAT ANA  CheuuanbHOro fnedyeHusa npyputa
nocpeacTBOM peryasumMm WMMYHHOW CUCTEMbl, a TakKXe nocpeacTBOM
aKTUBALUWN HEpPBHbLIX KJAETOK W peuenTtopoB. WMNynbCbl Harpesa,
ONNTENbHOCTBbID, KaK MpaBuiio, MeHee 1 ¢, TakKXe He noaxoaaT Ang

3deKTUBHOro neyeHusa npyputa. Hebonblwas noBepxXHOCTb nedyebHOro
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BO34AENCTBUA HEe ABASAETCA MOJIE3HON ANA NevyeHusa KOXHbIX 6onen Ha
6onbwnx nosepxHocTax. OTperynupoBaHHOE onpeaeneHue napameTpos
KOHAEHCcAaTopa, oOTBevawwero 3a nogadyy ToKa K HarpeBaTe/lbHOMY
9/1eMEHTY, MCNOJIb3yEeTCA B KayecTBe MacCUBHOrO 3alMTHOro MexaHu3Mma,
KOTOPbIN OrpaHuyYMBaeT TENAOBYK 3SHEPruk, BbiAGNAEMYI 3a UMUK
pa3psaakn. Tem He MeHee, NOCpencTBOM ObICTPbIX NoCnenoBaTesibHbIX
UMKNOB B Te4yeHuMe JAJAUTENbHOro nepuojaa BpPEMEHW MNOBEPXHOCTb
ne4yebHOro BO3AENCTBUA MOXET BblgaBaTb OMACHO BbICOKME JSHEpPruu
HarpeBa. OTCyTCTBME A[0CTYNa K MAABKOMY MpefoXpaHUTeNnto sSBASeTcA
YyCNnoBMEM, KOTOpOe AOoNyCKaeT oOnacHbli HenpepbiBHbIA MNOBTOPHbIN
HarpeB, KOTOpbIN TpyAHee nNpeaoTBpaTMTb C MNOMOLWbIO MJAaBKOro
npenoxpaHutens BCNeacTBue ocoboro TMNa KOHCTPYKLMWN.
MpeanouTuTeNbHAa KepaMnyeckas NOBEepPXHOCTb sieyebHOro BO34ENCTBUSA,
KOTOpas MOXET MNpOBOAMTb TenJ0 M KOTOpas MNEepeHOCUTCA KOXEW, He

npeaycMoTpeHa.

3AO0AYA N30OBPETEHNA

3apada un3obpeteHns 3aknwyaeTca B NpeacraBieHUM YCTPOUCTBA,
KOTOpOEe YCTpaHAeT HefoCTaTKM YPOBHA TexXHuUKW. B 4yacTHoCTw,
HeobxoanMO npeacTaBuTb YCTPOWCTBO, KOTOPOE NOAXOAUT ANSA Jle4eHus
npyputa M XPOHUYECKOro npyputa Ha 60AbLION NOBEPXHOCTU, ABAAETCA
BbICOKOA(PEKTUBHbIM N 6onee 6e30MaCHbIM B OTAWMYME OT M3BECTHbIX

YCTPOWCTB M cnocob60B.

CYWHOCTb N3OBPETEHNA

3apava u306peTeHus pewaeTcs YCTPOWCTBOM, B COOTBETCTBUU C
HEe3aBMCUMbIM MNYHKTOM QopMynbl u3obpeteHnsa. 3aBUCUMbIE MNYHKTbI
dopMmynbl n306peTeHNs OTHOCATCA K nNpeanouTUTENbHbIM BapuaHTam

peanunsaunn n3obpeteHus.
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B opHOM npeanouTUTEeNbHOM BapuaHTe peanu3auunm usobpeTeHue
OTHOCUTCA K YCTPOWCTBY ANA TUNEpTEePMUYECKOro JsedyeHusa npypuTa,
coaepxawemy:

a) NOBEPXHOCTb J1Ie4ebHOro Bo34enCcTensa u

b) YCTPOWCTBO YNpaBAeHUa ANSA perynanposaHuna TemnepaTypbl
NOBEPXHOCTM Nne4yebHOro BO3AeNCTeng,

npu 3TOM

pasMep MOBEPXHOCTU NEYEB6HOro BO3AENCTBUA COCTABASET OT 1 cM2
A0 18 cM2, a YyCTpOWCTBO YMNpPaBAEHUS BbINOJHEHO C BO3MOXHOCTbIO
peryaMpoBaHusa TemnepaTypbl NOBEPXHOCTU Jie4ebHOro BO3AENCTBUA OT
40°C o 65°C n ¢ BO3MOXHOCTbIO COXpaHeHUa TemnepaTtypbl nedyebHoro
BO34EeNCTBUA B (pas3e e4yebHOro BO3AEWCTBUMA B TeUYEHWEe MNpoMexyTKa

BpeMeHu oT 4 a0 6 C.

C uenbo obneryeHna 3ypa YCTPOWCTBO, B COOTBETCTBMM C
n3obpeteHneM, npeanoyYTUTENbHO, HaKNaAbiBalT Ha Y4YacTKU KOXMU
naumeHTta, noanexawme nedeHuto. Kak TOAbKO  YCTPOWCTBO C
NOBEPXHOCTbI Ne4yebHOro BO34eNCTBUA BOLWIO B KOHTAKT C NOPaXeHHbIMU
MECTOMOJIOXXEHUAMM  Ha  KOXe, YCTPOWCTBO  ynpaBieHWsa  MOXeT
OCYLW,eCTBAATb peryaMpoBaHuMe TemnepaTtypbl MNOBEPXHOCTU nedebHoro
Bo3pencrena. C 3TOW uenbld nNepBoHAa4dYanbHO B (a3e Harpesa
OCYLLEeCTBASETCA HarpeBaHWe nOBEpPXHOCTM nedyebHOro BO34EUCTBUMA A0
TeMmnepaTypbl neyebHoro BO34ENCTBUSA oT 40°C 0o 65°C.
MpeanoutTutenbHo, 4uTObbI (paza Harpeesa nopAaepXxuBanacb KOPOTKOMW.
MpeanoytTntenbHo, 4TO6bLI (haza Harpesa anunacb He 6onee 10 ¢, a
ocobeHHO npegnoyTuTenbHo, He 6onee 2 c. locne 3aBepweHusa da3sbl
Harpesa, Temnepartypy NOBEPXHOCTH neyebHoro BO34ENCTBUSA,
npeanovYTUTENbHO, NOAAEPXMBAKOT pPaBHOW 3ajaHHON TeMmnepaTtype
neyebHoro  Bo3gencTBMA. Temnepatypa  nedebHOro  BO34ENCTBUSA,
npeanovYTUTENIbHO, COOTBETCTBYET TMOCTOSHHOW TeMmnepaTtype, KoTopas
HaxoAuUTCA B OTMe4YeHHOM pguanasoHe oT 40°C po 65°C. [JaHHyo
TemnepaTypy J1e4ebHOro BO34AEeNCTBUA, NpeanovYTUTENbHO, NOAAEPXKUBAKOT

Ha NOCTOSAHHOM YpOBHe B TeueHue da3bl nedyebHoro sosgencremsa. OgHako
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TakXKe MoXeT OblITb npeanoyTuTesnbHbIM, 4TObbLI TeMnepaTtypa neyebHoro
BO34ENCTBUA He nopaepkmsanacb MNOCTOAHHOW. Hanpumep, noBepXHOCTb
ne4yebHOro BO3AENCTBUA TaKXe MOXeT ObiTb [oBeAeHA Ha KpuBOMK
TemMnepaTyp A0 MaKCMManbHOW TeMmnepaTypbl B Auana3oHe TeMmnepaTtypbl
nevyebHoro Bosgencrena ot 40°C po 65°C. Kpome TOro, MoxeT ObITb
npegnovTuTenbHbIM,  4TOObI  TemnepaTtypa  Oblna NOHWXEHa  f[o
TemnepaTypbl HWXE Auana3oHa TemnepaTypbl 1e4ebHOoro Bo34enCcTBua Ang
€e noBblWeHna B AanbHenwem. ®dasza neyebHOro BO3LENCTBUA,
npeanovYTUTENbHO, O3HadyaeT nepuos BpPEeMEeHU, B KOTOPOM TeMmnepaTypa
pacnonaraeTtca B Auana3oHe TemnepaTtypbl jaedyebHOro BO3AENCTBUA OT
40°C po 65°C. MNpeanoutTntenbHo, dasa neyebHOro BO3AENCTBUA ANUTCS
OT 2 ¢ po 12 ¢, ocobeHHO npeanoYTUTENbHO OT 4 C A0 12 C, U KpanHe
npeanoYTuTeNnbHO 0T 4 ¢ 0o 6 c. OcobeHHO NpepnoyYTUTENLHO, YTOOLI (hpaza
nevyebHoro BO34ENCTBUA XapakrepusoBanacb HenpepbIBHOMU
NPOAO/IKUTENBHOCTBIO. TakKXe MOXeT MNpou30ONTU npepbiBaHne @dasbl
ne4yebHOro BO34ENCTBUSA KPATKOBPEMEHHbLIM MOBbIWEHWEM TemnepaTypbl.
MpeanoyTuTeNbHble BapuaHTbl, OTHOCAWMECA K TemnepaType Je4dyebHoro
BO34ENCTBUA, KOTOpAsA He ABASAETCA MNOCTOAHHOW, HeoXuAaHHbIM 06pa3oM
nokazann ceba Kak npeanovYTUTENbHbIE MNPU  HEKOTOPbIX  KOXHbIX
3aboneBaHnAax, NpPUBOAALLMX K NPYPUTY, NO CPAaBHEHUID C NoaaepXaHUeM
NOCTOSSHHOW TeMmnepaTtypbl nedebHoro Bo3pencTena. Cpean AaHHbIX
KOXHbIX 3aboneBaHuin, nNpeanouTUTENbLHO, MOryT OblTb YNOMSAHYTHI
3aboneBaHnsd, Bbi3biBaEMble anneprusaMu, HEWpooepMUTOM, MCOPUA30oM,
9K3€eMOW, YpTUKApuUen, KaHaouAo30M, KcepoaepMuen, napasutaMmm,
dakTopamm okpyxawwen cpeabl, ayTOMMMYHHbIMM 3aboneBaHUAMMY,
CTapyecKkMM 3yAOM, KCepoTUYeCKON 3K3eMOW, BOASHUCTbIM MPYpPUTOM M
cyxon koxen. OcobeHHO npeanoyYTUTENbHbIMU KOXHbIMKU 3aboseBaHuaMuU
aBnaTCca 3aboneBaHud, KOTOpble BO3HUMKAKT BCAeacTeve 3abonesaHus
noyek, nedyeHun, Kposu, numdaTuyeckon cucrtembl, 60ne3HuM XOAXKKMUHA,
WCTUHHOW noanuuTemMmnu, peduuynta xenesa, Onyxosen, HapyLweHun
obMeHa BelwecTB, rOpMOHanbHbIX 3abonesaHunii, 3aboneBaHni WNUTOBULHOMN
Xenesbl, rOpMOHalbHbIX KonebaHun, caxapHoro aunabeta, HEpPBHO-

NCUXNYECKOomn dHOpPEKCUHU, HenepeHOCNMOCTHU rMOTEHAa, ﬂ,e(bl/ILI,VITa
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nUTaTenbHbIX BewecTs, BUY-nHdekummn, HeBponornyecknx 3aboneBaHnim u
3aboneBaHuil, Bbl3blBaeMbIX MHPEKUNEN. TakxKe aBNAETCA OYEBUAHbIM, YTO
KOXHble 3aboneBaHuMsA MOryT ObiTb Bbl3BaHbl aHTMOMOTUKAMKU, OnuaTamu,
6bnokaTopamm NHdeKunn, NPOTUBOMANAPUNHBIMK npenapaTtamu,
ncuxodapMakonorMyecKuMmn  CpeactsaMmn, ropMoHamu, AuypeTukamu,
LUTOCTAaTMKAMK, JIeKAapCTBEHHbLIMM MpenapaTtaMu OT BbICOKOrO AABJIEHUSA,
3010TOM, 6n0KaTOpaMu CBEpPTbIBAEMOCTU KPOBU U peTMHOMAAMU. Takum
obpa3oM, MOXeT O6biTb NpenMywecTsoM, Hanpumep, cpeau 3abonesaHun,
OTMEUEHHbIX Bblle, AOCTUXKEHUEe MaKCMManbHOW TeMnepaTypbl B Te4YeHue
OYeHb KOpPOTKOr0o BpeMeHu MoCpPeaAcCTBOM MOBbIWEHUA TeMmnepaTypbl U
NOCNeaYILWEro HeKOTOpPOoro OXAaXAeHWsa B pe3ynbTaTe CHUXEHUSA
TemnepaTtypbl. TakuM o6pa3oM, noAaya HACTPOEHHbLIX MO YMOJYAHUIO
CUHXPOHU3MPOBAHHbIX UMNYNbCOB Harpesa MOXET OCYLWEeCTBAATbLCA 4yepes
HarpeBaTesibHYKD  MOBEPXHOCTb  Ha  KOXY. Mpun  peryanposaHunu
HarpeBaTesibHOMW MNOBEPXHOCTU A0 TemnepaTypbl oT 40°C po 65°C ansa
da3bl neyebHOro Bo3aencTemsa oT 2 ¢ 4o 12 ¢, npeanoyTUTENbLHO OT 4 C A0
12 ¢, ocobeHHO npeanoyTuTeNnbHO OT 4 C A0 6 C, OCYLLECTBNAETCH
reHepupoBaHue wuMNyJabCa Harpesa, 4YTo obecneuymBaeT BO3MOXHOCTb
KOHTPONNPYEMONU AOCTAaBKM YETKO ONpefesieHHOro Konauyecrea Tensa K
MEeCTOMNONIOXEeHUK Ha Koxe. [lepegaya Tenna HEOXUAAHHbIM 06pa3oM
MPUBOAMT K MNEPEKPbITUIO 3yAa APYrMMU (PakTopaMu 4HyBCTBUTENbHOCTM
KOXW, 3aBUCAWMMKU OT TemnepaTypbl. B oTAuMuMe OT TpaaUMLMOHHbLIX
METOAO0B JIeYeHUa NpypuTa, KOTOpble Hanpas/ieHbl HA YYBCTBUTEAbLHOCTb K
3yay nyTteMm peryauposaHua 6oneBbiX peuenTtopoB, TepMuyeckas
obpaboTka, B COOTBETCTBUM C u30O6peTeHMeM, aKTuBUpyeT CBOOOAHbIE
HepBHble OKOH4YaHuMA C-BONOKOH. B yvactHocTtu, C-BonokHa o603HauvawT
MeANIeHHO NpPOBOASALLINE HEPBHble BOJOKHA COMATOCEHCOPHOW CUCTEMbl M
oTBe4YalT 3a Bocrnpuatue 6onun. TakuMm 06pa3oM, B YACTHOCTU, BAXHYIO
posib UrpatT cBO6oAHbIe KOHLbI C-BOJIOKOH, KOTOpPble TakXe Ha3bliBalTCA
HouuuenTopaMun. HepBHble OKOHYAHNSA BOJIOKOH aKTUBUPYKOTCA TKAHEBbIMU
ropMoHamu (Hanpumep, TUCTAMWUHOM, CEPOTOHUHOM, P-BewWwecTBOM).

TydHble KNEeTKM B HenocpencTBEHHOW 6/M30CTM OT HEPBHbLIX OKOHYaHWWU
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TakXe MOryT ObiTb BOBJIEYEHbl B MNPOLECC NyTEM pacnpoCTpaHeHus

MeanaTopHOM TpUNTasbl.

B cooTBeTCTBUM C M306peTeHMEM, OCYLLECTBAAETCA MCMOJib30BaHUE
CBEAEHWA C NOMOWbI HEOXUAAHHOro 3(PE@EeKTUBHOro MexaHu3Mma
nevyebHoro BO34ENCTBUA ans peryampoBaHusa BOCNPUATHA
YYBCTBUTE/IbHOCTWN, BbI3bIBAEMOr0 BOJIOKHaMuU. B ypoBHE TEXHUKWU BEPHO
OTMEYEeHO, 4YTO ANa9  JIeYEeHUS  YKYCOB  HACEKOMbIX  W3BECTHbI
HarpeBaTesibHble NAACTMHbI MeHbwero pasMepa. OAHAKO cneuuanuct B
AaHHOW 06nacTn TeXHWKW He MOr npeanonoXuTb, 4UYTO TepMuUyeckoe
neyeHue 6b110 6bl TakxKe None3HbiM Ana 60abluMX YHAaCTKOB NOBEPXHOCTU
KOXMW, TAaKNX KaK B Cly4yae XpPOHWYECKOro npypuTta, anaeprun min yKycos
mMeay3. Takmm obpa3oMm, cneynannct B AaHHOW o06nacTtu TexXHUKuU
npeanonoXxun ©6bl, 4TO runepTepMuyecKoe JeyeHue YKyCOB KOMapoB
OCHOBAHO Ha WHrMbupoBaHMM H4a HACEKOMbIX, B pe3yJjibTaTe 4ero
npoucxoout  obneryeHne 3yaa. CeegeHusa, B COOTBETCTBUM  C
n3obpereHnem, 06 3>PpdhekTMBHOM MexXaHUM3Me, ONMUCaHHOM  Bbllle,
NpuUBOAAT, OAHakKo, K 6onee LWWPOKOMY MNPUMEHEHUIO Aaxe npwu
pasgpa)KeHnn KoXxm Ha 60nbOoN NOBEPXHOCTU. Takum o6pasoM, npypuT
MOXeT 6bITb 3 dHeKTUBHO obneryeH No pasanMyHbIM Npu4ynHaMm. bonee Toro,
KOHCTpyKuna 6onee KpynHOM NOBEPXHOCTU neyebHOro BO3AENCTBUSA
npeacragngaer cobon paauvkansbHoe W3MEHEHMEe N0 CPaBHEHWUK C
COBpPEMEHHbIM YPOBHEM TEXHUKW ANa rMnepTepMuyecKoro jedyeHus 3yaa.
TakuMm ob6pa3om, cneunmannct B AAHHOW 061aCTM TEXHUKU MPeAnonoxXun
6bl, 4TO nonoxutenoHoe obnerdyeHne 3yaa npu obpaboTke 60nbLIOK
NOBEPXHOCTM Ne4yebHOro BO3AENCTBUSA NOPAXEHHbLIX YY4aCcTKOB KOXu byneTt
BK/IlOUATb B ceba oTpuuatenbHble No6oUHble 3 (deKTbl, TaKMe KaK XXeHue
KOXW MW rmneptepMmyeckas YyBCTBUTENbHOCTb K 60au. Bbino Npu3HaHo,
4TO NeyeHne 60NAbLINX YYACTKOB MOBEPXHOCTU, MOPAXKEHHBLIX MPYPUTOM,
HEOXWNAAaHHbIM  06pa3oM  OCYLLECTBAAETCA MNOBEPXHOCTbI  Jle4ebHoro
Bo3AeicTBusA 6osbliero pasmepa ot 1 cM?2 40 18 cM2, NpeanoyYTUTENBLHO MO
MeHbluell Mepe 2 cM2, MO MeHbllel Mepe 3 CM2, No MeHblUueil mepe 4 cM2,

ocobeHHO npepanoyTUTENbHO OT 6 CcM2 o 9 c¢cM2, a Haubonee
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npeanoyYTUTENbHO OT 7 CM2 A0 9 cM2. Tak, HanpuMmep, B C/iydae KOXHbIX
BbiCbiN@aHUN, yaobHoOe UM  NpoCToe MNpPUMEHEeHue  HarpeBaTeNbHON
NOBEPXHOCTU K TMOPaXeHHbIM Yy4yacTKaM KOXW MoXeT npeobpa3oBaTtb
owyuieHme 3yaa B Tepnumoe 6oneBoe owylleHWe 3a CYET MPUMEHEeHUs
Tenna. Takum o06pa3oM, nNpeaAcCTaBNAE€TCA BO3MOXHOCTb 3(PE@EeKTUBHO
n3bexaTb BTOPUUHLIX MOBPEXAEHUN KOXW, TakMX Kak obpazoBaHue paH
BCNeACTBUE CUABHOMO LuLapanaHuga. YCTpOWCTBa B COBPEMEHHOM YpPOBHe
TEXHUKKU counum 6bl HEeobXOoAWMbIM OCYW,ECTBNATb JledeHne 60nblunx
YYACTKOB KOXW MyTeM MHOXECTBEHHbIX MNPUMEHEHUN B Pa3INUYHbIX
nonoxenunax. OgHako Bcneacreme pasbpoca No BpeMeHn, TakuM cnocobom

He MOXeT 6bITb AOCTUINHYT TAaKoMn Xe 3 deKT.

Takxe MoxeT O6blTb npeanoyYTUTEesNbHbIM, 4YTOObI MNpuUMeHaeMas
NOBEPXHOCTb Ne4yebHOro BO3A4EWCTBUMA COCTaBAsAsA MO MeHbluen Mmepe 7
cM2. Tpu pasHble peuenTopHble KNeTKU (CEHCOpHblE KNETKU) MOoryT
0bHapy»XuBaTb BHELWHWE XUMUUYECKNEe, MexaHuyeckune wuaum dusnyeckmne
pasgpa)xxutenn, KOTOpble aKTUBUPYIOT  owylieHue 3yaa. [aHHble
CEHCOpHble KJIETKU BKAKOYAKT B ceba TaK Ha3biBaeMble OTKPbITbIE HEPBHbLIE
OKOHYAHUA, CTPYKTYpbl KOTOpPbIX BOCMPUHUMAIOT pas3fpa)KeHusd, B
ANUAEPMUCE N HUXKENexallen AepMe, a TaKXXe aKCOHbl KOTOPbIX NMpOBOAAT
curHanel 0 BOCMPUHATBLIX  pa3gpaxeHnax B CAMHHOWM MO3r.
HemMuennHusnposaHHbIE BOJIOKHA MMEKT 0C0b0e BaXXHOe 3HadyeHune B
AAHHbIX CEHCOpHbIX KneTkax. VX peuenTuBHble CTPYKTYpbl BCTpeYarTCa
yactTnyHo Ha 0,1 MM noa NOBEpPXHOCTbIO KOXW. C-BOJSIOKHA AENATCAS Ha
nosMMoAanbHble MeXaHW4YeCKne Wu 4YyBCTBUTEJIbHble K Tensay BOJOKHA W
MeXaHW4YeCKn HevyBCTBUTENbHble C-BONOKHA, CTUMYJIMPOBAHWE KOTOPbLIX,
O[HAKO, TaKXe MOXEeT OCyWecTBAATbCA TenaoMm. C-BOJIOKHA He TONbKO
BOCNPUHUMAIOT pasapaxuTenu, nopoxaawwme npypuTt, HO TaKxXKe cayxart
HouuuenTopamMn (TenaoBbiMM peuenTopamu). B nuTepatype 6b110
noKasaHo, 4YTO TenjoBble peuenTopbl, byayyn KOHTppeuenTtopamu, MOryT
noaasnatTb owyuweHne 3yaa. OtaenbHble C-BOJIOKHA BOCMNPUHUMALOT
pasgpa)XXutennm OT KOHKPETHOro y4dyacTKa KOXMW, Mpu 3TOM onpeneneHHbln

Y4acTOK KOXW WHHEPBUPYETCSH CEHCOPHbIMU KAETKaMU. [aHHbIN y4yacTok
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HasblBAeTCA peuenTuMBHbIM noneMm. PeuenTuBHble NOAA MOryT 4acTUYHO
nepekpbiBaTte C-BONOKHA. WccnepgoBaHusas Ha nOAAX, NpPOBEAEHHble C
NOMOLWbLID TakK Ha3blBAEMOro  MWKPO-KApPTUPOBAHUA, HEOXWUAAHHbIM
obpa3oM nokasanu, 4YTO MeXaHW4YeCKuM HeuyyBCTBUTEeNbHble C-BOMOKHA
UMET peuLenTUBHbIE Nons pa3MepoM A0 5 cM?; C-BOJIOKHA, KOTOpbIE
ABAAKTCA  MEXaHWYECKW  YyYBCTBUTEJIbHbIMKU,  SABAAKTCA  HECKOJbKO
MEHbLIMMU U WUMEIKT pa3Mep A0 2 CM2. HeoxuaaHHbIM 06pa3oM 6b110
noKasaHo, YTO peuenTMBHbIE NMOAA MOMyT BO3AencTsoBaTb Ha oba Tuna C-
BOJIOKOH C nMpeanoyTuTesibHbIM pa3MepoM MNOBEPXHOCTUM JedyebHoro
BO34ENCTBUA, COCTaBAALWNM NpubAN3NTENBHO 7 cM2, Mpwn
NpeanoyYTUTENLHOM pa3Mepe JiedebHOro Bo3AencTema oT 7 cM2 ao 18 cm?
peuenTuBHbIe NONA pPa3NNYHbIX TUNOB C-BOJIOKOH HEOXWAAHHLIM 06pa3oM
XOpOLWO OXBaTbiBATCA, W, KpoOMe TOro, KomneHcupyetca 3ddekT
rOPpU30HTANIbLHOIO OTTOKA Tenna. Taknum obpas3oMm, nevyeHue 3yaa, Aaxe Ha
NOpa>eHHbIX 061acCTAX KOXW, MEHbLUUX, YeM MNOBEPXHOCTb Jie4ebHOoro
BO34AENCTBUSA, MOXET OCYLLEeCTBAATbCA  HEOXWAAHHO 3P PEKTUBHBLIM

obpa3om.

MpeanoYTUTENbHO, TakXe MOXeET 6biTb MCNONb30BaHa MOBEPXHOCTb
ne4yebHOro BO34ENCTBUA, NPEANOYTUTENbHbLIN pa3Mep KOTOPOW COCTaBnsieT
oT 6 00 11 cM2, 0cobeHHO npeanoYTUTENbHO OT 7 A0 10 cM2, @ 0COBEHHO
npeanoYTUTENBbHO OT 8 A0 9 cM2, B YacTHoCcTU 8,4 cM2. Takas NOBEPXHOCTb
ne4yebHOro BO34eNCTBUA MOXeT 6bITb MCNONIb30BaHA B UAEaJlbHOM pa3mepe
ANS  paHee oONuUCaHHbIX 3ddeKToB ¢ uUenbl CcMArdYeHus  3ypa.
HeoxugaHHbIM 06pa3oM oOKa3anocCb, YTO Takas MOBEPXHOCTb nedyebHOoro
BO3LENCTBUA O4YEHb XOpOLWO NOAXOAMT ANa  nedyeHusa  60onblinx

NMOBEPXHOCTHbIX 6onen B KOXe C NOMOLWbIO TOJIbKO OAHOIO HANOXEHMUS.

B cooTtBerctBMUM C wu3obpeteHueM, <«NOBEPXHOCTb nedyebHoro
BO34ENCTBUA» OTHOCUTCA K TOW MNOBEPXHOCTU B KU306peTeHun, KoTopas
HarpeBaeTcsa A0 TeMmnepaTypbl ne4yebHoro Bo34enCcTena BO BpeMs JevyeHus
MW  HaxoaAuUTCA B MNPAMOM TEMJOBOM KOHTAKTE C Y4YaCTKOM  KOXMW.

MoBepxHOCTb neyebHOro BO3AENCTBMA MOXET npeacrtasnatb cobon
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COEAUHEHHY NOBEPXHOCTb. TakxXe MOoXeT ObITb NpeanovYTUTENbHO, YTOObI
NOBEPXHOCTb  Ne4yebHOro  BO3AENCTBMA  COCTOANa M3 MHOXeCTBa
HecoeAMHEHHbIX 4YaCTUYHbLIX MNOBEPXHOCTEW. Pa3Mep NOBEPXHOCTU
ne4yebHOro BO3AENCTBUSA B KaXA0M Clydae OTHOCUTCS K obLiell KOHTaKTHOM
NOBEPXHOCTU. B cnyyae noBepxHOCTU sieyebHOro BO34EWNCTBMA, KOTOpas
COCTOMT M3 MHOXECTBAa YaCTUYHbIX MOBEPXHOCTEW, pa3Mep MOBEPXHOCTH
ne4yebHOro BO3AENCTBUA HE COOTBETCTBYET KOHTYpPY MNOBEPXHOCTEN,
KOTOpble BKJKYAT B C€ebd 4yacTU4yHble MNOBEepPXHOCTU, HO CKopee
cocTtaBnsier obuee KOANYECTBO OTAENAbHbIX YAaCTUYHBLIX MOBEPXHOCTEN.
KOHTypHass noBepXHOCTb, MpPeaAnoYTUTENbHO, COOTBETCTBYET BbINYKIOU
060/104KE  YACTU4YHbIX MNOBEPXHOCTEW, COrNaCHO  MaTeMaTuyecKomy
onpegeneHvio. B caydyae COeAMHEHHOW MOBEpPXHOCTU  nedyebHoro
BO34ENCTBUA pa3Mep NOBEPXHOCTU sie4ebHOro BO3AEACTBUS paBeEH
KOHTYPHON MNOBEPXHOCTU. JleueHne, ONTUMANbHO OTpPeryaMpoBaHHOE B
3aBMCUMOCTU OT NPUUYUHBbI, MOXET BbINOAHATLCA C BbIOpaHHbIMK pa3MepamMmu
N reoMeTpuyeckummn popmMamMm NOBEPXHOCTU NneyebHOro BO3AENCTBUSA, UYTO
onTuMuanpyeTt 3dpdeKTuBHOCTb U KOMMOPT, U TEM caMbiM cnocobcreyeT

AONTOCPOYHOMY YCMELHOMY UCXOAY NEYEHUS.

OcobeHHO npepnoyYTUTENbHO, 4YTObObl NpPUMEHEHME NOBEPXHOCTU
ne4yebHOro BO34enCTBUA OCYLWLECTBASANOCH C UCMONb30BAHUEM MO MEHbLIEN
Mepe OAHOW HarpeBaTeNbHOM MNAACTUHbI NpuU Temnepatype nedyebHOro
BO34encTena. Ana AaHHOW uenn, NOBEpXHOCTb neyebHOro BO34EUCTBUSA,
npeanoYTUTENIbHO, HaxXOAUTCA B KOHTAKTE MO MeHbLEW Mepe C OAHOMU
HarpeBaTesibHOW  NAAaCTUHOW, TeMmnepaTtypa KOTOpon MoxeT ObiTb
YCTaHOBJIEHa  YCTPOWCTBOM  YynpaBAeHus, nNpu  3TOM  YCTaHOBKa
TemnepaTypbl neyebHOro BO3AEUCTBMA HA MNOBEPXHOCTM Jle4yebHoro
BO34AENCTBMUA  MPOUCXOAMT NOCPEeACTBOM  HarpeBa  HarpeBaTenbHOWU
NAacTuHbl. TakuMm ob6pa3oMm, HarpeBaTenbHas MOBEPXHOCTb MOXeT ObITb
HarpeTa Haumbonee »3ddekTnBHbIM 06pa3oM. Temnepatypa nedyebHOro
BO34AEWCTBUSA, NpPeanouYTUTENbHO, BCerga MNoKasblBaeT  KOHKPETHYHO
TemnepaTypy KOXMW nauueHta. B cooTBeTcTBUM C u3o0bpeTeHuem,

YCTPOUCTBO  ynpaBieHus, npepnouTuTenbHo, npeacrasaser cobon
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npoueccop WINM MUKPOCXEMY npoueccopa, KOTopas BblINOJHEHA C
BO3MOXHOCTbIO peryaMpoBaHuMsa TeMmnepaTypbl HarpeBaTesibHbIX MNAACTUH B
COOTBETCTBMM C 3afaHHbIMM 3HadyeHuaAMKU. [1o MeHblien Mepe ofHa
HarpeBaTesibHaa nAacTMHaA, MNpeanoYTUTEsNIbHO, ABAAETCA KOMMOHEHTOM
KOHCTPYKUWMU, KOTOPbIN XOpPOLWO U3BECTEH W3 YPOBHA TEXHWKMW.
MpeanoututenbHo, 4TOobbl HarpesaTenbHasas njacTuHa Morna ObITb
YCTaHOBJIEHa NyTEeM YCTAaHOBKW TOKa MpU XenaeMmMon TemnepaTtype, O4AHaKo
ANA  NOArOTOBKM Tensa Takxe MoryT ObiTb WCNOAb30BaHbl  Apyrue
cpeactea. HarpesaTenbHON NAacTUHOW, NpeanoOvYTUTENbHO, UMEHYETCA TOT
9N1eMEHT KOHCTPYKLMMK, KOTOPbIM MOXeT O6blTb Harper HarpeBaTesibHbIM
YCTPOMUCTBOM  MOCPEACTBOM  TakKMX  CnocoboB, KakK MpUMEHeHune
aneKkTpuyeckoro tToka. OgHaKko npegnoyTuTeNnbHO, YTOObI HarpeBaTenbHas
nnacTMHa He BCTynaja B HENoOCpPeACTBEeHHbI KOHTAKT C  KOXEeW,
noasepraemMon nedyeHuw. B pesynbTate 3T0 obecneymBaeT MOBbLIWEHHYIO
6e30nacHOCTb, a TaKXe ONTUMU3NPYET paccemBaHue Tenna, KoTopoe
pocturaetca 6narogapa nocneaoBaTeslbHOCTM U reoMeTpuyeckon ¢gopme
NOBEPXHOCTU nieyebHOro Bo3pencTena. [Ana AaHHOW Lenu HarpesaTenbHas
naacTuHa, NpeanovYTUTENbHO, PacnosioXKeHa Hag, NOBEPXHOCTbIO NevyebHoro
BO34AENCTBUA U HAXOAUTCA B NPAMOM WM HEMPSAMOM TENAOBOM KOHTaKTe C
NOBEPXHOCTbLID N1e4ebHOro BO34eNCTBUA. Bblle 3TOoro, npegnovyTuTenbHo,
HarpeBaTesibHaa NaacTUHa pacnonoXeHa HanpaBAEeHHOW BOBHYTPb, U OHa
ABAAETCA MOKPLITON CHApPyXW MNOBEPXHOCTU J1le4ebHOro BO34ENCTBUA MOA
HarpeBaTe/IbHOWN NAACTUHOMN. Mpamomn TENNOBOMU KOHTaKT,
npeanoYTUTENIbHO, Ha3bIBAETCA NPSAMbIM KOHTAKTOM, @ HENPSAMON TENA0BOM
KOHTaKT npeactaenser cobon KOHTaAKT, AOCTUraeMbli nNpu  MNOMOLUM
TENJONPOBOAHOIO Cnosd. Takxke MoXeT OblTb NpeanovYTUTENIbHbIM, 4YTOObI
AAaHHOEe YCTPOWCTBO MMENOo OTAENbHYI HarpeBaTenbHY0 NaacTtuHy. OaHako
TakXKe MOXeT OblTb NpeanoyYTUTeNbHbIM, 4TO6bl YCTPONCTBO coAaepxkano

HECKOJIbKO HarpesaTe/ibHbIX NNaCTUH.

B ocobeHHO npeanoyTMTENIbHOM BapuaHTe peanu3aunm M3obpeTeHus

pasMep HarpeBaTeNIbHOW NAACTUHbI COCTABJ/ISET MO MEHbLUEN Mepe 6 CM2, a
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TeMnepaTypa Harpeesa HaxoauTca B Aunana3oHe oT 42°C po 53°C, a

ocobeHHO npeanoyTuTenbHo oT 50°C po 53°C.

CoBepleHHO yauBUTENbHbIM CNOCO60M 6bII0 MOKa3zaHo, 4YTO nNpwu
YKa3aHHbIX BblWe napaMeTpax 3yh MOXeT ObiTb O4YeHb 3HA4YUTENbHO
YMEeHblueH, 0COH6eHHO Ha 60nablKX MNOBEpPXHOCTAX KoXKu. KombuHauywus
NOBEPXHOCTU neyebHOro BO3AENCTBMA NAOWaAblD He MeHee 6 CM2 C
TeMnepaTtypou Harpesa oT 42°C oo 53°C u, 0cobeHHO NpeanoyYTUTENbHO, C
TemnepaTtypon Harpesa oT 50°C pgo 53°C, no3sonser BO34eNCTBOBATb Ha
Y4aCTKNU KOXMU, 4YTOo ©6bICTPO W 3ddekTnBHo obneryaer 3ya. bbino
NPU3HAHO, 4TO 0COBEHHO CUAbHOE nepeKkpbiBaHWEe YYBCTBUTENBHOCTU K
3yay MoxeT OblTb AOCTUrHYTO  JIOKanAbHO, €CAn  OAHOBPEMEHHO
AaKTUBUPYIOTCA TEPMUYECKUE peuenTopbl U peuenTtopbl KancamumHa TRPV1
n TRPV2.

TRPV1 yyacTtByeT B OCTPOWN WHAYuMpoBaHHOW Tennom 60nn B
340pOBOM KOXE, U, HanpuMmep, perynaumpyetr 4yBCTBUTENbHOCTb K HArpesy
npu Temnepatype ot 45°C po 50°C. lNpu 0cobeHHO OCTpbiX 6ONE3HEHHbIX
TeNAOBbIX pa3Apa)KeHUax, BO3HUKaAWWWUX Npu TemnepaTtype Bbiwe 52°C,
Takxe npoucxoaunt aktmesauma TRPV2. lloporosoe 3HayeHune akTupauum
TRPV1 Haxoauntca B anana3oHe oT 40°C po 45°C, Toraa Kak noporosoe
3HauyeHue aktueauunm TRPV2 HaxoauTtca B ananasoHe ot 50°C go 53°C (Ao
n ap. 2011 r., Comorni n gp. 2015 r., KosH n gp. 2014 r., Meprnep v gp.
2014 r.).

XoTa nepBOHayanbHOE MOHUMaHWe MexaHwu3Mma paboTbl peuenTopos
TRPV1 n TRPV2 6b110 NpOAEMOHCTPUPOBAHO HA OCHOBAHMU TeKyLUX
pe3ynbTaToB UCCNenoBaHUin B 1MTepaType, NX poJjib B YyBCTBUTENBHOCTH K
pasfpa)KuTensaMm, Bbi3blBaOLWKNM 3y, HeEn3BeCcTHa. TakuMm obpa3oMm, gaxe co
3HaHMEM AuTepaTypbl Ccneunannct B AaHHOW 0651aCTM  TEeXHUKKU He
npegnonaran 6bl, YTO WMMEHHO akKTuMBaUMA 3TUX peuenTopos Morna Obl
cnocobcrtBoBaTb 0COH6EHHO 3PPEKTUBHOMY HAMOXEHUIO YYBCTBUTENBHOCTU

K 3yay. DTO npeacraBnsieTr cobon HeoxmpaHHoe OTKpbITUE, KoTopoe 6b1no
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AOCTUTHYTO B COOTBETCTBUU C n3obpeteHunem. MNpegnoyTuTenbHbIi BapnaHT
peanunsaunn un3obpeTeHnsa, B KOTOPOM HeobxoauMo perynaumpoBaHue
TemnepaTypbl NOBEPXHOCTN fieyebHOro BO34ENCTBUA B Y3KOM Anana3oHe OT
50°C po 53°C, HeoxnagaHHbIM 06pa3oM obecneunBaeT BO3MOXHOCTb OUYEHb
3¢pPEKTUBHON OAHOBPEMEHHOW aKTuBauuu peuentopoB 6e3 akTuBauuu
HEeNPUATHOroO OCTPOro BoOCNpMATMA 60aM Yy nwAen, noABepPratowmxcs
NledyeHnt. DKCNepuMeHTajibHble  uccnefoBaHna  nokasanu  obnactb
aKTMBauum noporosoro 3HadeHumsa TRPV2, aBnsfowyoca ONTUMANbHOWN
obnactblo. Takum ob6bpasom, Mexapy peuentopamm, N0 BCEN BUOAUMOCTH,
BCTYNnaeT B JAelncTBne MexaHusm obpaTHOW CBA3M, KOTOPbIM O4YeHb
3¢PEeKTUBHO nepekpbiBaeT 3yh, He Bbi3biBasg MN0604YHbIX 3HHEKTOB.
Cneunanncrt B AaHHOM 06/1aCTU TEXHUKMU He oxuaan 6bl nogobHoro ans
NOBEPXHOCTU NeyebHoro Bo3pencrena 6onbwe 6 cM2. Ckopee, cneunannct
B AaHHOW obnactu TexHuUKWM npeanonoxun 6bl, 4TO Npu TemnepaType
neyebHoro sosaencrena 50°C - 53°C B TeueHue nepuoga ot 2 cao 12 ¢, a
TeM 6onee B TeueHne 0COOBEHHO NPeAnouYTUTENIbHOIMO Nepuoga BpeEMEHU oT
4 ¢ po 6 ¢, 6yayT BO3HMKATb CW/bHbIE pa3apaxeHusa KoXu wuaun 6onm
BNJOTb A0 NErKoro »>xXeHusa. BMecTo 3TOoro, npeanoututenbHoe jedyeHue
YYACTKOB KOXW MPUBOAUT K YMEHbLUEHUID YYBCTBUTENIbLHOCTU K 3yay,
KOTOpOEe HeOXuAaHHbIM 06pa3oM ANNTCA B TEUYEHME HECKONIbKUX 4acoB
nocne nedeHuna. nuntenvHboln 3¢ddEKT nNpeanodyTUTENbHON0 BapuaHTa
peann3aunn No MeHbluen Mepe 4YaCTUYHO NpocnexuneaeTca AN UMMYHHOMN
perynsaumm nocpeacTBoM nepeaaum Tenna. Takum obpasom,
nepekpbiBaeTca He ToNbKo 6oneBas UYyBCTBUTENbHOCTb, HO W JIOKanbHOE
pasjpa)XxeHne KOXMW aKTUBHO nNoAaBngaeTca peryasumen  UMMYHHOW
cuctembl. CnegoBaTenbHO, OTAENIbHOE JIeYeHNe MOXET, NpeanouTUTENbHO,
NPUBECTU K AJIMTENIbBHOMY CHUXEHUIO YYBCTBUTENLHOCTM K 3yay. OaHako
TakXKe MOXeT 6bITb NpeanoyYTUTENbHbIM NPOBEAEHNE JIeUEeHNS HEeCKONbKO
pa3 B TeyeHue nepunoaa BpeMeHu. MNepekpbiBaHne TENJOM Npu MHTepBanax
C pa3on neyeHna 2 ¢ - 12 ¢ namn, ocobeHHO NpeanoyYTUTENbHO OT 4 C A0 6
c, obecneyumBaeT AOCTUXEHME ONTUMaAbHOro 3addekTa Ha NyTH
NPOXOXAEHUSA CUrHana oT npyputa 6e3 akTuBauun HexenaTenbHbIX

Nno60YHbIX 3P HEKTOB.
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HeoxungaHHbIM obpa3zom oKa3anochb, 0CObBEeHHO ans
npeanovYTUTENbHOW  MPOAOIXKUTENBHOCTU fledyeHnas 4 ¢ - 6 C u
NnAaHNpyeMon TemnepaTtypbl nedyebHOro BO34AENCTBUA, 0OCOBEeHHO Aang
Hanbonee npeanouTUTENBLHOW TeMmnepaTypbl nedebHoro sosaencrenga 50°C
- 53°C, uto uMeeT MecTo HeobbluHO 3(PPEKTUBHAA aKTMBaUUA peLEenTopoB
TRPV1 n ocobeHHO peuentopos TRPV2. CoBeplueHHO HEOXWAAHHbIM 6bI10
TO, YTO 3TOT KOHKPETHbIN BbIGOpP TemnepaTypbl M MNPOAOSIKUTENLHOCTU
neyebHoro Bo3pencTena oveHb 3PPEKTUBHO CNOCOOCTBYET YMEHbLLUEHUIO
3yaa. Ha C-BOJIOKHA, B YAaCTHOCTU MX CBOBOAHbIE KOHUbI, B uaeane Takxe
OKa3bIBAETCA BO3AENCTBUE C NOMOLLLIO 3TOr0 NpPeanoyYTUTENbHOro Bbibopa.
YaueuTenbHbiM 06pa3oM O6bIN10 nokKa3aHo, 4UYTO Aaxe ansa Hebonblumx
obnacreit neyebHOro BO3AEWCTBMA, HAuMHaAA C 1 CM? MOBEPXHOCTH
neyebHoro Bo3aencrensa, Ha 6onbwue peuenTuBHbie nona C-BOAOKOH
Takxke MoxeT ObiTb oOkKa3zaHo 3ddeKTMBHOE BO3AENCTBME NOTOKOM
TEMNJOBOr0 KOJAbLA B MpPeanoyYTUTENIbHOM Auana3oHe. HeoXuAaHHbIM
o6pa3oM 6b11I0 NOKA3aHO, UYTO YCneX JIeYEHNUSA He CBSA3aH JIMHENHO HU C YEM
TakKNUM, KaK MNpOAONXUTENbHOCTb JedyeHus, a, B 4YaCTHOCTWU, ABAAETCA
0COBEHHO BbICOKMM AJ19 NpeanovYTUTENbHOW NMPOAOJIXKUTENBHOCTU JIeYEeHNs.
OcobeHHO 3 dekTMBHAA WMMYHOpPErynaunMa TakXke uMeeT MecTto C
OTMEUYEeHHON KOoMOWHauuen NpoAO/IKUTENBHOCTU NEeYeHUsa U TeMnepaTtypbl
neyebHoro Bo3gencrensa. TakuMm obpa3oM, HEOXNAAHHO, CUHEPreTUYeCKnin
adpdekT bnarogapa NpoAoIXKUTENbHOCTU fieyeHusa 4 ¢ - 6 C Npu 3a4aHHOMN
TemnepaTtype neuyebHOro BO3AENCTBUA, B 4YACTHOCTU, MpuW TeMmnepaTtype
neyebHoro Bo3aencrteua 50°C - 53°C, MmoxeT 6bITb 06BACHEH CBA3bHO
Mexay o0cobeHHO 3SdEdeKTUBHOW aKTuBauMem B  AaHHOM  Bblbope
peuentopoB TRPV1 n TRPV2, bnarogapsa naeanbHOMy Bo3aencreuio Ha C-
BOJIOKHA WU  MNMOCPeACTBOM  OCOBEHHO  CUMJABHOW  MMMYHOperynsauuu.
HeoxnpaHHbiM 06pa3oM oKasanocCb, YTO Npu AaHHOM Bblibope paxe Ans
6oNblLINX MNOBEPXHOCTENW JNle4ebHOro BO3AENCTBUA MOXHO u3bexaTb
HENPUATHbIX OLUYLWEHUA Ha KOXE W XOKEHUS KOXW, BCAeACTBME 4yero B
pe3ynbTtaTte MOXeT ObiTb AOCTUrHYT AOJIFTOBPEMEHHbLIN YCnewHbIA WUCXOA

nevyeHud.
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HeoxunaaHHO oOKa3anocCb, 4YTO YCTPOWCTBO ANA TFMNEepTEPMUYECKOro
JleyeHus  npypuTa, CcoAepxawee  YCTPOWCTBO  yMpaBieHUs  Ans
pErynnpoBaHna TeMnepaTypbl MNOBEPXHOCTM JieyebHOro BO3AENCTBUSA M
pasMepa NoBepxHOCTU nedyebHoro so3aencreusa ot 1 ¢cm2 ao 18 cm2, npu
3TOM YCTpPOWCTBO YyMNpaBleHWA MOXET peryinpoBaTb MNOBEPXHOCTb
neyebHoro BO34EeNCTBUSA B (pa3e HarpeBa A0 TemnepaTtypbl ne4yebHoro
Bo3pencrtena ot 40°C po 65°C, npegnoututenbHo, 50°C - 53°C, n moxet
noanepXuBaTb TemMnepaTypy nedyebHoOro Bo3aencTeua B (ase nedyebHoro
BO34ENCTBUA B TeuyeHMe nepuoaa BpeMeHn oT 4 C Ao 6 ¢, sABnsAercs
NPENMYLLECTBEHHbIM AJ19 NEeYEHUs NpypuTa, B YAaCTHOCTU, B COOTBETCTBUMU

C MéXaHun3MaMun, npeacraBae€eHHbIMM B HACTOALWEM AOKYMEHTE.

Takxe MOXET 6bITb NPeAnOYTUTENbHbLIM MOAAEPXKAHNE TeMNepaTypbl
nevyebHoro sosgencrena B gunanasoHe ot 40°C ao 65°C, npeanoyTUTENbHO
oT 50°C po 53°C, B TeueHne npoAoIXXUTENBLHOCTU fledyeHnsa ot 4 ¢ Ao 12 c.
[JaHHaa npeanoyTuTenbHas MNPOAO/KUTENbHOCTb JIeYEHUS NPUBOAUT K
OTBOAY TEMJa K KOXe, 3a CYET 4yero MoxXeT 6biTb AOCTUrHYTa uaeanbHas
TemMnepaTtypa B Pa3/IM4HbIX C/OAX KOXW MOCPeAcCTBOM MEXaHM3MOB A4S
JIeYEHUs  npypuTa, ONMCaHHbIX Bbiwe. O6pa3oBaHMe UN30TEPMOB
NMPOUCXOAUT B  Pa3/IMYHbIX CNOAX KOXW B  TEYEHWe  [aHHOW
NpeanouYTUTENIbHON  MPOAOJ/IKUTENBHOCTU  JIEUEHUSA, YTO COBEPLUEHHO

HEOXNAAaHHbIM o6pa30M 0Ka3aJioCb naeajabHbIM AnNd yCnewHoro ne4yeHuns.

B oAHOM  npeanoyYTUTESIbHOM  BapuaHTe  peaau3auunu
N306peTEHNSA YCTPONCTBO XapaKTEPU3YETCA TEM, UTO COCTOUT MO MEHbLUEN
Mepe M3 ABYX HarpeBaTesibHbIX MJACTUH, NMPeanoyYTUTENIbHO MO MEHbLUEN
Mepe U3  YeTbipex  HarpeBaTeslbHbIX  MAAaCTUH M,  0COBEHHO
npeanoYTUTENbHO, MO MEHbLUENH Mepe U3 WEeCTU HarpeBaTesNbHbIX NAACTUH,
KOTOpble HAaXOAATCS B KOHTAKTE C NMOBEPXHOCTbIO Ie4ebHOro BO34ENCTBUS,
M TemnepaTypa KOTOPbIX MOXET OblTb YCTaHOBAEHA YCTPONCTBOM
ynpaBneHusi, 6narogaps 4YeMy YyCTaHOBKA TeMnepaTypbl Jie4ebHOoro

BO34ENCTBUA HA MOBEPXHOCTU nedyebHOro BO3AENCTBMA NPOUCXOAUT 3a
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CYET HarpeBa HarpeBaTeNbHbIX MAACTMH. Hanuumne pByX HarpeBaTesbHbIX
NNacTUH, pacnonoXxeHue KOTOopbiX BbibMpaeTca cBob6oaAHbIM 06pasomM,
no3sonser Aobutbca 0CO6EeHHO BbIFOAHOIMO pacrnpeaeneHuns Temnepartypbl
Ha KoXe nauyumeHTa. TakuMm 06pa3oM, MOXeT O6biTb NpeanoYTUTENbHbIM,
yToO6bl NOBEPXHOCTb JseyebHOro BO3AENCTBUA nNpepcrasnana cobon
COEANHEHHYK TMOBEPXHOCTb, K KOTOpPOM MOryT OblTb MNpPUKPENAEHbl MO
MEHbLUEN Mepe ABE HarpeBaTefibHble MNJACTUHbI, NPeAnoOYTUTEsNIbHO, MO
MEHbLIEN Mepe YeTblpe U 0COBEHHO NMpeanouYTUTENbHO MO MeHbllen Mepe
WeCTb HarpeBaTesibHbIX NAacTuH. TakuMm o06pa3oMm, npepcraBnseTcs

BO3MOXHbIM AOCTUXXEHNE ONTUMAaNbHOIO pacnpeageneHna TeMneparTypbl.

MpeanoytTutenbHo, 4TOObI YynpaBneHue nNpeanoYTUTENbHLIMU MO
MEHbLUEel Mepe ABYMSA HarpeBaTeNbHbIMWU MNAACTUHAMU OCYLLECTBASANOCH
pasgencHo. peanoyTuTenbHO, 3TO O3HadaeT, YTO YnpaBJieHUME Kaxaoun
HarpeBaTe/IbHON MAACTUHOW MOXET OCYWECTBAATbCA WHAMBUAYANBHO C
YCTPOWCTBA YMNpaB/ieHUs, U MOXeT O6blTb OCylecCTB/ieHa HAaCTpoOWKa Ha
WHAMBUAYANbLHO peryanpyembie Temnepatypbl Harpesa. Takum obpa3om,
Ha MNOBEPXHOCTM ne4dyebHOro BO3AENCTBMSA MOXET OblTb YCTAHOBJIEHO
pacnpeaeneHue TemnepaTypbl, ONTUMU3NPOBAHHOE 4S9 YCNewHoro
neyeHnsa. HeoxuaaHHbIM ob6pa3oMm, TeMmnepaTtypa ne4yebHOro Bo34enNCTBUSA
BOCNPUHUMAETCA KaK 0COOEHHO NpUATHAsNA, TaK UTO JIeUEeHNEe He HyXAaeTCa
B npepbiBaHUn. TaknMm o06pa3oM, NpPEUMYLLECTBEHHbIM MOXeET ObITb
AOCTUXeHne 0cob6eHHO OAHOPOAHOro pacnpeaeneHua TemnepaTtypbl Mo
OTOAENbHO YyMpaBAseMbiM HarpeBaTe/ibHbIM NAACTUHAM, TMPU  KOTOPOM,
HanpuMmep, BHEWHWE HeoAHOPOAHOCTM MOryT ObiTb cbanaHcMpoBaHbl
nocpeacTtesomM cnerka OT/IMYaKLLMNXCS TemnepaTyp Harpesa
HarpeBaTesibHbIX MJACTUH, KOTOpble, HanpuMmep, BO3HUKAT BCAencTBUE
reoMeTpnyeckon ¢opMbl HarpeBaTeNbHOW nNAacTUHbl WAWM  BCNeAcCTBUe
anddepeHumnanbHOro TenaoBOro OTTOKA B pa3fiMuHble MOJMIOXKEHUSA Ha
NOBEPXHOCTM KOXMW, NoABepraeMon nedeHurwo. Takxke MoOxXeT OblTb
XenatenbHo, 4Tobbl Ha NOBEPXHOCTU Ne4yebHOro BO3AENCTBUA HaMepeHHOo
OCYLW,eCTBAANOCh CO3[aHWe Cfierka HeoAHOPOAHOro pacnpeneneHus

TeMnepaTtypbl. B COOTBETCTBMU C 4YACTblO KOXW, MOABEPraeMoi JeUYeHUto,
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MOXeT OblTb YCTAHOBAEHO, 4YTO OCYLLECTBASAETCA Harpes TOJbKO OAHOM
COOTBETCTBYHOLLEN YaCTU NOBEPXHOCTU Nne4yebHOro BO34EeNCTBUSA, TaK YTO B
pe3ynbraTe A0S NauneHTa MoXeT 6biTb NpoBeaeHo 3P dEeKTUBHOE NeyeHune,

KOTOpoe 6yAeT HAaCTOJIbKO NMPUSATHLIM, HACKO/IbKO 3TO BO3MOXHO.

C »>TOM Uenbl MOXET PperynumpoBaTbCA  pacCTossHUE  Mexay
HarpeBaTesibHbIMU naacTUHaMMm. Hanpumep, MOXeT 6bITb
npeanoYTUTENbHbIM, 4yTObNbI HarpesaTesibHble NNACTUHBI 6blnK
YCTAaHOBJIEHbl B BUAE peELIeTKU, NpuM 3TOM B KaXAOM cCrydyae pacCTosiHue
MeXAYy HarpesaTesibHbIMM naacTuHamu cocrtasnsger ot 0,2 MM o 10 Mm,
npeanoytutenoHo ot 0,5 MM po 3 MM. [Ona 3T0oro Moxetr ObiTb
creHepupoBaHo 0cobeHHO addekTnBHOE pacnpepeneHve TemnepaTypbl.
TakuMm o06pasoM, pacnpepeneHne TemnepaTypbl SABAAETCA He COBCEM
OAHOPOAHbIM, HO cnerka NPUNOAHATLIM npu pacrnonoXeHunu
HarpesaTesibHbIX MJAaCTUH, NPeAnoYTUTENIbHO, MeHee yeM Ha 2°C. Pa3Huua
TemnepaTtyp, nMpeaAnoyYTUTENbHO, NpuBEefEeHa B CPaBHEHUWW C HU3KOWU
TeMnepaTypomu NOBEPXHOCTU neyebHoro BO34ENCTBUSA Mexay
HarpeBaTe/ibHbIMU naacTMHamu. HeoxnaaHHbIM obpasoM, Takas
Hebonblaga nokKaabHas HEOAHOPOAHOCTb C pa3Huuen temnepatyp ot 0,1°C
A0 2°C no cpaBHEHUIO CO cpeaHen TemnepaTypon nedyebHOro BoO3AeNCTBUSA
NpUBOAUT K 0COBEHHO 3aMeTHOMY YMeHblleHUIo 3yaa. [pepnovyTuTenbHo,
pacceMBaHue OTMeYaeT XapaKTepHYK AJIMHY TMOMEPEYHOro CcevyeHus
HarpeBaTesibHbIX NAACTUH. B cnyyae KpyrnbiX HarpeBaTesibHbIX MAACTUH,
pacceuMBaHue, nNpeanoyYTUTENIbHO, COOTBETCTBYET AuaMeTpy. B cnydae ¢
KBaZpaTHbIMW HarpesaTeNbHbIMM NJACTMHAMW pacceMBaHune cnepyeT,
npeanovYTUTeNbHO, MOHMMaTb KakK AJIMHY CTOPOH KBappaTta. MoxeT 6biTb
npeanoyYTUTeNbHbIM, 4YTOBbl C UEeNnbld YMEHbLUEHUA yCcunauma  Ang
ynpassieHUsa, YCTPONCTBO uMeno He 6onee 15 HarpeBaTesibHbIX NAACTUH,

npeanoYTUTEeNnbHO, He 6onee 12.

B vacTtHOCTM, npeanoyTuTenbHO, 4YToObl B OAHOM YCTpOMCTBE Oblin
MCNONb30BaHbl NO MEHbLUEen Mepe JABe OTAENbHO  yhnpasiasemble

HarpepaTtenbHblE NMNaCcTUHbl B CBA3U C MNOBEPXHOCTbIO neyebHoro
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BO3AEWCTBUA pa3MepoM MO MEeHbLlei Mepe 6 CM2, NpeanoyYTUTEsSIbHO, MO
MeHblleid mMepe 7 cM2. TakuMm o06pa3oM, MOXET 6biTb AOCTUTHYT
ONTUMU3NPOBAHHBLIN N  OLICTPbIN  HArpeB MNOBEPXHOCTU nedyebHoro
BO34ENCTBUA, a, cnepoBaTenibHo, npeanovYTUTENbLHO, xopoulee

YMEHbLUEHNE 3Yyaa.

OAHAKO TaKXe MOXET 6biTb NpeanoyYTUTENbHbIM, UYTOO6bI KOHTPOJb
NPeaAnoYTUTENbHbLIX MO MEHbLUEH Mepe ABYX HarpeBaTesibHbIX MAACTUH
OCYLLECTBAASICA COBMECTHO. bnarogaps 3ToMy nNpeanoyYTUTENIbHOMY
BapuaHTy MOXEeT 6biTb pPeann3oBaHO OCOBEHHO MPOCTOE, IKOHOMUYECKU

BbIFOAAHOE M YCTOWYUBOE yrpaBsieHne.

MpeanoYTUTENbHbLIM SBASETCA MCNONAb30BaHWE MO MEeHbllen Mepe
npubnusntenbHo 0,84 HarpeBaTe/NbHbIX MAACTUHLI Ha CM2 MOBEPXHOCTU
neyebHoro BoO3aencTrBuda. [nA NOBEPXHOCTM e4yebHOro BO3AEUCTBUSA
pasMepoM oT 6 Ao 11 cM?, NpeAnoYTUTENBHO, UCMONbL3YIOTCA NO MEHbLUEN
Mepe 5 HarpesaTesibHbiX NAACTUH, OCOBEHHO nNpeanoYTUTENbHO, ANA
HarpeeaTeNIbHON noBepxHocTn oT 7 Ao 10 cM2 - no MeHbwel Mmepe 6
HarpeBaTesibHbIX NAacTuH, 0cobeHHo npeanovYTUTENbHO, ans
HarpeeaTe/IbHON NMOBEPXHOCTU OT 8 A0 9 CM2 U, B YacTHOCTH, ANna 8,4 cMm? -
Nno MeHblWen Mepe 7 HarpesaTesibHbIX MAACTMH. B yacTtHocTn, Ang
npeanovYTUTENbHOr0 BapuaHTa peanusauumu, ANA8  KOTOporo pasmep
HarpeBaTeNibHbIX MNAacTuH coctaBnser ot 0,05 cM2 pgo 2  cMm?,
npeanoytutensHo ot 0,1 cM?2 go 0,5 cM?2, 6bI10 MOKAasaHo, 4YTO TaKuUM
06pa3oM OCYyLLUEeCTBAAETCA AOCTUXEHME KAaK ONTUMANIbHOIMO pacnpeneneHus
TeMnepaTtypbl BO BpeMsa ¢da3bl  nedyebHOro BO3OEUCTBUA, TakK n
3 dekTnBHOro Harpesa. bbi10 NOKasaHo, YTO AaHHOE npeanoyYTUTEeNbHoe
KOJINYECTBO HarpeBaTesibHbIX MAACTUH Ha CM2 ABAAETCA HEOO6XOAUMbIM AN
AocTmxeHna ¢dasbl Harpesa, coctasnawwen 10 ¢, npeanoyuTuTenbHo, 2 C.
Takxe 6bI10  NOKazaHo, 4YTO TakKMM CnocoboMm npencrasnseTcs
BO3MOXHOCTb AOCTUXEHNA paBHOMEPHOro pacnpeaeneHns temnepaTtypbl B
TeyeHne das3bl neyebHOro BO3AENCTBMA. IDTO MNPUBOAMT K 0COBEHHO

XOpOLUEMY UCXOAY NIEYEHMUS.
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B yacTtHoCTM, OKa3anoCb, YTO ANA NPeaAnoYTUTENIbHOW MOBEPXHOCTH
NneyebHOro BO3AENCTBUSA COCTABASAWLIEN NO MeHblen Mepe 6 CM2, npu
npeanoyTuTEeNbHON TemnepaTtype nedebHoro Bo3aencrena 50°C - 53°C u
NnpeanoYTUTENbHON NPOAOMKUTENBbHOCTN NeyeHnsa 4 ¢ - 6 ¢, MMHUMaNbHbIM
KONNMYECTBOM SABNSAETCA [ABe HarpesaTesibHble NAacTUHbl, 0CO6EHHO
NpeanoyYTUTENbHO, HAMYME NO MEeHbLUeN Mepe 5 HarpeBaTeNbHbIX NAACTUH
ABNAETCA wupeanbHbIM Ana TOro, 4tobbl obecneuntb aly Harpesa,
coctasnsawowyto 10 ¢, npeanouTuTenbHo, 2 ¢. Takxke 6bl10 NOKasaHo, uTo
TakuMm o06pa3oM MoXeT ObiTb AOCTUTHYTO OCOHBEHHO paBHOMEpHoOe

pacnpeaeneHne TemnepaTtypbl B TeueHne ¢asbl 1e4ebHoro Bo34encrems.

MpeanoyTuTeNbHbIM ABASETCA MCMNOJIb30BAaHME MO MeHbLlen Mepe 6
HarpeBaTesibHbIX MAACTUH Ha NPeAnoYTUTENbHON MOBEPXHOCTU J1e4ebHOoro
BO34ENCTBUA, cocTasnsaoLwen no MEHbLUEN Mepe 7 cM2,
MpeanoyTuTeNbHbIM  ABASAETCA WCNONAb30BaHWE N0 MeHblwen Mepe 7
HarpeBaTesibHbIX MAACTUH Ha NPeAnoYTUTENbHON MOBEPXHOCTU J1e4ebHOoro
BO3AENCTBUA, COCTABAAOWEN MO MeHblueil Mepe 8,4 cM2. HeoXuaaHHo
6blN10 NOKa3aHoO, 4YTO TakuM 06pas3oM MOryT O6biTb AOCTUIHYTbl OCOBEHHO

yCnelHble NCxoabl neyebHOro BO3AENCTBUS.

Takxke MoXeT ObiTb NpeanoYTUTENbHbIM, 4YTOOblI MO MeHbLlen Mmepe
ABe HarpeBaTesibHble nNAacTUHbl OblIM  YyCTAHOBAI€HbI B COE€AMHEHHOM
KOMMOHeHTe 6e3 Kakoro-nnmbo paccTtosaHua Apyr Mexany LpYyrom. 310 uMeetr
NpenMywecTso, 3akjiwvawuweecs B HanMuum O0NbWIONr0 KOMMOHEHTA
NOBEPXHOCTU, KOTOPbIN OTAAET Tenao no BCEeM NOBEPXHOCTH,
o6pa3oBaHHOM COEAMHEHHbIMW MOBEPXHOCTAMWU MO MEHbLUEeW Mepe LOBYyX
HarpeBaTesbHbIX nAactuH. OAHOBPEMEHHO MOXET OCYLW,EeCTBAATbCS
WHAMBUAYANbHOE ynpasneHue OTAENbHbIMU HarpeBaTe/ibHbIMU
nnacTMHaMu, BCNenCTBME Yero npeacraBaseTcsa BO3MOXHbIM obecneueHue

HaCTPONKWN pacnpeaeneHna TemnepaTypbl.
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OpHako TakXxe MoxeT OblTb NpeanovYTUTEeNbHbIM  Hanuuyue
HarpeBaTesibHbIX MNJACTUH M3 MHOXECTBAa 4YacCTU4YHbIX MNOBEPXHOCTEN,
KOTOpble, NpeanoyYTUTENbHO, COOTBETCTBYIOT HarpeBaTe/ibHbIM NAACTUHAM.
«CooTBeTcTBYIOWAa» o603HavaeT, 4YTO HABAAETCA NpennoYTUTENIbHbIM,
yToObl  MOKPbITUE MNOBEPX  YACTUYHbLIX MNOBEpPXHOCTENn  nedyebHoro
BO34AEACTBUA W HArpeBaTeNbHbIX MAACTUH, PacCnoONIOXXEHHbIX Hah HUMU,
6blIn  paBHbl, Tak 4TO ¢dopMa M pa3Mep UYaCTUUYHBLIX MNOBEPXHOCTEN
COOTBETCTBYIOT ¢opMe W pa3Mepy HarpesaTenbHbiX naactuH. C 3ToMn
uenblo, Hanpumep, HarpesaTesibHble MAACTUHbI MOMYT 6bITb NMOKPbLITbI UK
NOKPbITbI MNOBEPX, MNPeAnoYTUTENbHO, B3aWMOCBA3aHHbIMKM MaTepuanamu
ANA NoBepxHOCTeNn nedyebHoro Bo3aencTeusa. OAHAKO Takxke MOXeT ObiTb
npeanoYTUTEeNbHbIM, 4TOb6bl 4YaCTUYHbIE MNOBEPXHOCTU BbIXOAWAW 3a
npeaenbl HarpesaTeNbHbIX MAACTUH, MPU 3TOM NPeanoYTUTENIbHO, YTOObI
YyaCcTU4YHble MNOBEPXHOCTM MNOBEPXHOCTEN nedyebHOro BO3AENCTBUA He

Kacanucb Apyr Apyra Ha YpOBHE KOHTaKTa.

MpeanoyTuTenbHO, 4TOBbI MNOBEPXHOCTU neyebHOro BO3AENCTBUA
COCTOS/IM M3 MHOXECTBa 4YaCTUYHbIX MOBEPXHOCTEN, ecnu, HanpuMep,
nMeeTca HeobxoaAMMOoCTb B 06paboTke 0COBEHHO KpYMHbIX MOBEPXHOCTEMN
KOXW. [na p[paHHOWM uenu  4acTu4yHble TMOBEpPXHOCTU MoryT ObiTb
YCTaHOBJIEHbl TakKnM 06pa3oM, 4TOObl OHM WMPOKO OTKAOHANUCL APYr OT
Apyra, Ang nokpbiTna 60abLIOro KOHTYpa NOBEPXHOCTU. Hanpumep, MoxeT
O6bITb MNpeanoYTUTENbHLIM, 4YTObObl HarpesaTesibHble NAACTUHbI  Oblin
YCTAaHOBJIEHbl B BUAE peLleTKn, npu 3TOM B KaXAOM Cryyae Mexny
HarpeBaTesibHbIMM  MAacTMHAMM WUMEEeT MeCTO PpacCTofAHue, KoTopoe
cocrasnqaet ot 0,2 mm go 10 MM, npeanoytutenbHo ot 0,5 MM go 3 Mm. Mpwm
HaJ0OXEHUN MOBEPXHOCTEN Jle4ebHOro BO3AENCTBUA Ha Y4YaCTKU KOXU
pocturaetca 6onee cunbHoe HEOAHOPOAHOE pacrnpeaeneHue TemnepaTypbl
No CpaBHEHUI C coeauHeHHOW obpabaTbiBa@MON NOBEPXHOCTbID, 4TO
MOXeET ObiTb npeanoyYTUTENbHbIM NPU  onpeaeneHHblXx 3aboneBaHusax,
CBA3aHHbIX C NpypuTtoM. KpoMe TOro, obuiee KOAMYECTBO HANOXEHHOro
Tenjaa, NpeanoyYTUTENbHO, YMEHbLLIAETCA B paMKaX MOBEPXHOCTU KOHTypa

3a CYEeT TOYEYHOro pacnpegeneHuda Tenna.
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OcobeHHO npeanouTUTENbHO, YTObLI TeMnepaTtypa HarpeBaTeNbHbIX
NAacTuH 6bina yCTaHOBAEHa C NOMOLWbIO YCTPONCTBA yrnpaBiaeHus, KoTopoe
NpUBOAUT K KejnaeMon TeMmnepatype nedyebHOro BO3LENCTBUA HA
NOBEPXHOCTM neuyebHOro Bo3gencreua. TakuMm o6pa3oM, MoxXeT ObiTb
npeanoYTUTEeNbHbIM, YTOObI HarpeBaTefibHble NAACTUHbLI 6blIM HACTPOEHbI
Ha cnerka NoBbILWEHHY TeMnepaTypy NO CpaBHEHWUI C 3anjaHupoBaHHOMU
TemnepaTypon nedyebHoro Bo3pencTeBua. PasHuua TemnepaTyp oOTpaxaeTt
oXuaaemble TeMnepaTypHble TpaaueHTbl MeXAy HarpeBaTeflbHbIMU

NAacTMHaMM N BHELWHEWN CTOPOHOM NOBEPXHOCTU eyebHOro BO34ENCTBUA.

B npeanouytuTtenbHOM  BapuaHTe  peanu3aumum  usobpeTeHus
YCTPOMCTBO  XapaKTepulyeTca TeMm, 4TO0 YCTPOUCTBO YyNpasseHus
peryampyeT HarpesaTefibHble NacTUHbI B (pa3e Harpesa A0 TemnepaTypbl
HarpeBa oOT 43°C po 54°C, n Temnepartypa HarpeBa B ¢da3e nedyebHOro
BO34ENCTBUA MOXET NOAAEPXKMBATLCA B TE€UEHNe BpeMeHun oT 2 ¢ po 12 ¢,
npeanoyTuTensHo OoT 4 ¢ Ao 6 c. TemnepaTypa Harpeesa npu 3TOM,
npeanovYTUTENIbHO, COOTBETCTBYET TOM TemnepaType, npu  KOTOpou
HarpeBaTesibHble NAACTUHbI, NPeanOYTUTENIbHO, MOTYT NOAAEPXMBATLCA Ha
NOCTOSHHOM ypoBHe BO BpemMsa ¢a3bl ne4yebHOro BO34ENCTBUSA.
MocpeacTtBOM  TAKOro  peryaMpoBaHMA  HarpeBaTesibHbIX  MAACTWH,
TeMnepaTtypa noBepxHoCTen nedyebHOro BO3AENCTBMA MOXET ObITb
0CobeHHO TOYHO AoBeaeHa A0 AvanasoHa 42°C - 53°C ¢ cooTBeTCTBYOLWEN
NPOAOJIXXUTENBbHOCTLIO (pa3bl neyebHOro BO3pgencTena oTr 2 a0 12
CeKyHAamu, npeanoyTutenbHo oT 4 Ao 6 cekyHaamu. Takum obpasom,
MOXET 6bITb NpeanoYTUTENbHbIM, YTOObI HArpeBaTesibHble NAACTUHbI OblK
YCTAaHOBJIEHbl Ha TeMmnepaTypy, Cherka MpeBbIWAOWY XenaeMmyr
TeMnepaTtypy neyebHOro BO3AEWNCTBUA, C LENb YPaBHOBECUTb NOOYIO
BO3MOXHYIO MOTeplo Tennaa uam TemnepaTypHble rpagueHTbl. Kpome T0r0,
MOXET 6bITb NpeanoYTUTENbHbIM, YTOObI HArpeBaTebHble NAACTUHbI OblK
YCTaHOBJIEHbl HA NMOCTOAHHOM YPOBHE MpW TOW XXe TeMmnepaType Harpesa.
OaHakKo TakXe MOXeT 6biTb nNpeanoyYTUTENbHbIM, YTO6bl HarpeBaTesibHbIE

NnacTuHbl  OblNM  YCTAHOBJIEHbI  Ha  pas3fiMyHble  TeMnepaTypbl.
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MpeanoyTnTEenbHO, YTOObI KOHTPOJIb U HArpeB HarpeBaTesibHbIX MAACTUH
OCYLW,eCTBAANCA OTAEeNbHO C MOMOWbK YCTPOWCTBA YynpasneHus. B
YacTHOCTH, 6bI10 NOKAa3aHoO, YTO ANS BapuMAHTOB peanu3auun no MeHbLlen
Mepe ¢ 6 nnu, NpeanoYTUTENbHO, NO MEeHbWen Mepe 8 HarpeBaTesibHbIMU
NNAaCTUHAMMN, HEOXUAAHHbIM 06pa3oM MOXET ObiTb AOCTUTHYTO OAHOPOAHOE
pacnpeneneHve TeMmnepaTtypbl Mo NOBEPXHOCTU NeyebHOro BO3AENCTBUA,
€CNN HarpeBaTesibHble NAaCTUHbI MO KPasM HarpeTbl A0 TeMnepaTypbl,
cherka npesblWwawwen TemnepaTypy HarpepaTe/ibHbIX NAACTUH B
cepeavMHe. Takxe UMMeeTCcs BO3MOXHOCTb peryjMpoBaHuMA Harpesa
BHELWHNX HarpeBaTeNbHbIX NMJACTUH paHblle CPEeAMHHbIX HarpeBaTe/bHbIX
NNacTuH. PacnonoxeHue Kpas u cepeauHbl ABNSETCA O4YEBUAHBLIM ANA
cneynanucta B AaHHOW 06NacTU TEXHUKM MPU pacCMOTPEHUU YCTAaHOBKMU
HarpeBaTesbHbIX NnacTuH. CpeauHHble HarpeBaTesibHble NAACTUHbI
npeacraBnqatoT cobon, npegnouTUTENbHO, TE€ HarpeBaTesibHble MNAACTUHbI,
KOTOpPble  OKPYXEHblI BHELWHNMMU HarpesaTe/ibHbIMU nnacTUHaMu.
HarpeBaTenbHble NNACTUHbI, PaACMOJIOXEHHbIE MO KpasM, HE OrpaHu4YeHbl
HUKAaKUMW [APYTMMUW BHEWHWMU HarpeBaTes/ibHbIMWU NaacTMHaMu. HeMHOoro
NOBbILLEHHAsA TeMmnepaTypa O3HadaeT, npeanouYTUTEeNbHO, pa3Huuy
TemnepaTtyp oT 0,1°C po 2°C, ocobeHHO npeanoututenbHo oT 0,1°C po
0,5°C. Tllpu OAHOBpPEMEHHOM YyrnpaBAE€HUMU WU  OTKJIOYEHUM  BCEX
HarpeBaTesibHbIX MAACTUH MOXET CAYYUTbCA TO, YTO [OOCTUXEHMe
3deKTUBHON TemnepaTypbl BCEW MOBEPXHOCTU ne4yebHOro BO3AENCTBUSA
NponcxoauT CAMWKOM MO34HO WAWM 4YTO nMNONb30BaTeNb BO BpeEMS
MCNONb30BAHUA  OLLYLWAET CWIbHbLIA  TENAOBOW MWK, Aaxe ecnu
TeMnepaTtypa nedyebHOro BO3AENCTBMA HA BCEN MNOBEPXHOCTU nedyebHoro

BO3AENCTBUSA ele He bblla AOCTUTHYTA.

Ewe B OAHOM npeanovYTUTENIbHOM  BapuaHTe  peanusauumu
n3obpeteHns YCTPOUCTBO XapaKTepusyeTtca TeM, 4YTO NOBEPXHOCTb
neyebHoro BO3pencTBMA wUMeeT TOoAwMHY oT 0,2 MM po 5 MM,
npeanoytutenoHo ot 0,5 MM oo 2 MM, 0CO6EHHO NpeaAnoyYTUTENBbHO OT 1 MM
Ao 1,5 MM, M un3rotoBneHa M3 Martepuana, KOTOPbIl MOXeET NpOBOAUTb

Tenno npu 50°C ot 20 B1/MK po 400 Bt/MK, npepgnouytutensHo ot 100
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Bt/MK po 350 B1/MK. TennonpoBofHOCTb (Takxe o0603HayaeTca Kak
Ko duumeHT TennonpoBOAHOCTU), MPEAnOYTUTENbHO, XapaKTepusyeTt
TenaoBble CBOWCTBA Matepuana, M3 KOTOPOro M3roTtoBsieHa MOBEPXHOCTb
neyebHoOro BO3AENCTBMA. TenaonpoBOAHOCTb YKa3biBaeT TO, HACKOAbKO
BbICOKUM SBASETCHA KOJMMUYECTBO Tenjaa, NpoBOAMMOro yepes3 MOBEepXHOCTb
ne4yebHOro BO3AENCTBUSA, KOrAa K HEN OCyLeCTBAAETCa MNpUMeHeHune
TeMNepaTypHOro rpaaveHTa. B ponosHeHue K TenjonpoBOAHOCTU, WX
nepeHoc 3aBUCUT OT TOAWMHBLI MNOBEPXHOCTU neyebHOro BO3AEWNCTBUA,
pasMepa MnoBepxXHOCTU nedyebHOro BO3AEWCTBMA M Pa3HOCTU TemnepaTyp
MeXny BHYTPEHHEW CTOPOHOW NOBEPXHOCTU nevyebHOro BO3AENCTBUSA
(KOHTAKT C HarpesaTe/ibHbIMWM nNAacTUHAMWU) U BHELWHEN CTOPOHOM
NOBEPXHOCTU neyebHoro BO34ENCTBUA (KOHTaKT C KOXen).
TennonpoBOAHOCTb, NPeANOYTUTENIbHO, 3a[aETCA KaK COOTHOLWEHNE Mexay
BbIXOAHbIMW AAHHbLIMW NEpPEHOCUMMOro Tenna B BatTax (BT) Ha pasHuuy
Temnepatyp B KenbBuHax (K) n Ha meTtp (M). TennonpoBOAHOCTb TaKxe
MOXET ObITb, nNpeanoyYTUTENIbHO, 3a4aHa KaK COOTHOLWEeHne Mexay
BbIXOAHbIMW AAHHbLIMW NEpPEHOCUMMOro Tenna B BatTax (BT) Ha pasHuuy
Temnepatyp B MuaaukenbBuHax (MK). TloCKosbKY TenaonpoBOAHOCTb
MOXET MNpOAO/IXKATbL HE3HAaUYUTesIbHO MEeHATbCA B 3aBUCUMOCTM  OT
TeMnepaTypbl, 3TaJ/IOHHAa TeMmnepaTypa 34ecCb 3ajaetca kKak 50°C.
TonwmHa NoOBEpPXHOCTN Ne4yebHOro BO34ENCTBUA TakxXe, NpeanouTuTeNbHo,
onpegenser npoTsAXeHUWe nOBEepXHOCTU nedyebHOro BO3AENCTBUA MexXAy
CaMOl BHELWHEN NOBEPXHOCTbI, KOTOPAsA BCTYMaeT B KOHTAKT C KOXEW, n
camomn BHYTPEHHEN NOBEPXHOCTLIO, Ha KOTOpOM NPUMEHEHDI

HarpeBsaTesibHblI€ NNACTUHDI.

OcobeHHO TepaneBTnyeckn 3 dekTUBHOE pacnpeneneHve Tennaa no
KOXe faeT TOJIWMHY NoBepxXHOCTN nedebHoro sospencrteuna ot 0,2 MM fo 5
MM, npeanoytutenoHo ot 0,5 MM oo 2 MM, a 0CO6E€HHO NpeanoOYTUTENbHO
oT 1 MM oo 1,5 MM, B coueTaHuun C NpegnoyvYTUTENIbHOW TENJAONPOBOAHOCTbLIO
oT 100 po 350 B1/MK. B 3kcnepuMeHTanbHbIX WUCNbITAHUAX NapaMeTpbl,
OTMEUEHHble KaK npeanovYTUTeNnbHble, HEOXWAAHHO noKaszanun cebsa Kak

npeuvMmyliecTteeHHble. Pa3paboTaHHas Takmm o06pa3oM  MNOBEPXHOCTb
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neyebHoro BO3penCTBUA no3ponser uzbexartb CAUWKOM OBbICTPOro
pacnpeaeneHus Tenna no NOPaxXeHHbIM yyacTKaM KOXW, BCNeACTBUE 4Yero
MOXET BO3HWKHYTb HenpuATHasa koawwaa 6onb. CneposaTtenbHO,
pacnpeaeneHue Tennaa npoucxoauT B TeUeHne nepuona BpeMeHun, KOTopbIn
MMeeT A0CTaTOYHble UMNYAbCbl ANsa  TOoro, 4To6bl 3P HEKTUBHO
CTUMYANpPOBaTb peuenTopbl U nepekpbiBaTb N0b60N 3ya. TakuMm obpasom,
OTMEUEHHble napamMeTpbl NpeaAcTaBAAT Co60M ONTUMN3NPOBAHHBLIN BbIGOP,

KOTOPbIA He 6bln o4YeBMAEeH ANna cneuvanucra B faHHOM 061acTu TEXHUKMU.

B npeanoytutenbHOM  BapuaHTe  peanu3auum  NOBEPXHOCTb
ne4yebHOro BO34ENCTBUA M3FOTOBJIEHA M3 KepaMUKn nnu 3onota. OcobeHHo
npeanovYTUTEeNbHbIM aBnaeTcs, 4YTOObI NOBEPXHOCTb neyebHoro
BO34ENCTBUA COCTOA1a M3 3000Ta MAN KepaMukKn. Takue MmaTepuanbl Kak
KepaMmka U 30/10TO C OAHOW CTOPOHbI MONafalT B 3KCMNEPUMEHTANIbHO
NOKa3aHHbIN  NpeanoYTUTENIbHbIM  Auana3oH  TenaonpoBogHocTn. B
AOMNOJIHEHNE, OHW HEeOXWUAAHHO nposABuAn ceba Kak nonesHble Ang
NleyeHna  pgepMaTtonormyeckoro 3yaa. B yacTtHocTM, MaTepwuansl
AEMOHCTPUPYIOT MOBbIWEHHOE NepeKkpbiTue BOCNpuaTMa 60aM B Cnydasax
XPOHMYECKOro 3ypa, anjepruin waum nocne KOoHTakta C  SA40BUTbIMU
KHugapuamMu. TakuMm o06pa3oM, SABASAETCA HEOXUAaHHbIM, 4YTO 3ddeKkT
BbIXOAUT 3@ paMKW 4YUCTOr0 TemnepaTypHoro 3ddekra, KOTOpbin AalT
TeEpMUYECKM COonoCTaBuMble MaTtepuanbl. B pgononHeHue, m™aTepuansbi
obnagatoT HEOXWUAAaHHOWN AHTUMUKPOBHON dyHKkLMeEn npu
paccMaTpuBaeMon Temnepatype neyebHoro BO3Aencreus. DTO CBOWUCTBO
nMeetr ocoboe 3HayeHue B cCayyae npyputa. B yacTtHocTu, npwm
XPOHMYECKOM 3yae MAN 6oNblMX MOPAaXKEHHbIX yYacTKaX KOXW NauneHTbl
cTpeMaTcs HanTn KpaTKoBpeMeHHoe, cybbekTnBHoe  obneryeHue
nocpeacTBOM 4YecCcaHus, uapanaHug WAM WHTEHCUBHOrO pacTtupaHusa. I3TO
MOXET nMpuUBECTU K KOMMYJAbCUBHOMY MNOBEAEHUIO B pe3yabraTe
NCUXONOrMYECKOro 3akpenjeHusa. Takum o06pa3oM, MUKPOCKONUYECKUe
paHbl, cAeabl uvapanuH, NOBPEXAEHUS KOXW WAW [axXe OTKPbITble paHbl
MOryT HakanauBaTbCA B KauectBe NoboyHoro addekta npypuTa.

AHTUMUKPOOHAs  (YyHKUMSA  30/10TA WM KEpaMUKU  AEMOHCTpUpYeT
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AONroCpoYHble nonoXuTtenbHble 3M@dEKTbl ANS BOCCTAHOBAIEHUA KOXW B
aonojsHeHune Kk obneryeHnio 3ypa. bonee TOro, 30N0TO WM KepaMuka
AEMOHCTPUPYIOT HEOXWAAHHO BbICOKYK 6MONOrMYecKy YCTOMYMBOCTb, U
MCNONb30BaHWE [aHHbIX MaTepuanoB B YCTPOUCTBE ANA NevyeHus
npeanoYTUTENbHO AepMaToNornyecknx 3aboneBaHunn 0cobeHHo
OTMeYaeTca npu codyeTaHunm C OCOOBEHHO HU3KOW BCMbIWKOW annepruu.
OcobeHHO npeanouYTUTENbHOW KepaMUKOW ABAAETCA HUTPUA alloMUHUA. B
0COBEHHO 3HauuUTEeNIbHON CTeneHW OH XapaKTepusyeTCad UCKAUYUTENbHOWN
bnonornyeckomn TONEPaAHTHOCTbIO, HEOXUAAHHOMN AHTUMUKPOOHO I
dyHKunen npu Temnepatype neyebHOro BO3AENCTBUS U  OTAUYHbLIMU
TenaoBbiIMM CBOWCTBaMM. B pononHeHue, nNOBEpPXHOCTb Jie4ebHoro
BO34ENCTBUSA, U3rOTOBJIEHHAA U3 HUTPUAA ANKOMUHUA, ABASETCA 0COBEHHO
CUNBbHO 3/1EKTPUYECKN M30JIMPOBAHHOW, TAaK YTO BO BpeMsa MCNOJb30BaHUSA

MOXeT 6bITb 0becneyeHa noBbiLEeHHAaa 6e30NacHOCTb.

Ewe B OQHOM nNpeanoyTUTENbHOM  BapuaHTe  peanusauumu
n306peTeHnsa YCTPONCTBO XapaKTepusyeTca TeM, 4YTO OHO COCTOUT Wu3
HarpeBaTesibHbIX MJacTUH KOIMYECTBOM OT 4 A0 18, npeanoyTuTenbHO oT 8
A0 14 HarpesaTesnbHbIX MAACTWUH, @ pa3Mep HarpeBaTebHbIX MAACTUH
cocrasnset ot 0,05 cM2 oo 2 cM?, npeanoytutensHo ot 0,1 cm2 o 0,5 cm2.
OcobeHHO npeanoyTuTeNnbHO, YTOObLI HarpesaTeslbHble NAACTUHbLI ABASAUCH
KpYyribiMKW, NpeanoyYTuTenbHo, ¢ aunameTpomM ot 3 A0 10 MMm. OgHaAKO Takxe
MOryT ObiTb NpPeaAnoyYTUTENbHbIMKM  MPAMOYrOJibHble HarpeBaTesibHble
nnactuHbl. B pgononHeHue, O0COBGEHHO nNpeanoyYTUTENbHO, 4YTOObI
HarpeBaTesibHble NAAaCTUHbI 6bINN YCTAHOBIEHbI B BUAE peLeTKu, Npu 3ToM
npeanovYTUTENIbHOE pacCTOsAHME MeXAy HarpesaTesibHbIMU NAaCTUHaAMU
coctasnget ot 0,2 Mm o 10 MM, npeanodtutenbHo ot 0,5 MM a0 3 MM.
YcTaHOBKA HarpeBaTesibHbIX MAacTUH NPUBOAUT K HEOXWAAHHO CUJIbHOMY
obneryeHuio 3ypa, nNpuM 35TOM CTAHOBWUTCA BO3MOXHbIM, B YaCTHOCTH,
0C0b6eHHO a(pPpeKkTMBHOE NevyeHme XPOHMYECKOro npypuTa, NOBEPXHOCTHbIX
anneprun unum ykycos meays. Kpome 10ro, B NnpeanoyuTUTENbHbIX pa3Mepax
HarpeBaTesibHbIX nAacTuH HabnwpaeTcs CUHepreTnyecknin

NoNoXntenbHbln 3HEHEKT, eCNn OHU HarpeBalwT MNOBEPXHOCTb Ne4yebHOoro
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BO34ENCTBUA, KOTOpasa ChopMmnpoBaHa 3a eamHoe uenoe, UMeeT TONLWMUHY
ot 0,5 MM o 2 MM M M3roToBseHa 13 MaTepuana C TENJONPOBOAHOCTbIO
npun 50°C ot 20 ao 400 BT1/MK, npeanoututensHo ot 100 ao 350 Bt/mMK.
CywecrtByeT ONTMManbHOE NepekpbiTUe Tenna AN 3TOro UCKAKYUTENbHO
npeanoYTUTENbHOro BapuaHTa peanu3auun. TennonpoBoAHOCTb B CBA3U C
TOJILLLMHOMN onpegenser He TONbKO nepeHoc Tenna Mexay
HarpeBaTe/ibHbIMM MAACTUHAMW W BHEWHEN BEepXHEeNn NOBEPXHOCTbIO
NOBEPXHOCTM ne4yebHOro BO3AENCTBMSA, HO TakKXe pacnpepeneHue
TeMnepaTypbl NO MNJIOCKOCTAM MNOBEPXHOCTEN neyebHOro BO3AENCTBUS.
OTMeyeHHble napameTpsbl OT/INYaITCA 0cobeHHo 3 PeKTUBHbLIM
pacnpeaeneHuem TemnepaTypbl, KOoTOpoe aABnaeTca AOCTaTOUYHO
OAHOPOAHBLIM ANSA AOCTUXEHWUA pPaBHOMO BO3AEWCTBUMA Ha YYaCTKU KOXMW,
HO, TeM He MeHee, obecneumBaeT cCjlerka HEOAHOPOAHOE, TOYeyHoe
paccemBaHue Tenna. Takum obpa3oMm, cnerka MNOBbIWEHHAs TemnepaTypa
pacnonaraeTtcad Ha nMOJIOXKEHUN NOBEPXHOCTU nedyebHOro BO3AENCTBUSA
HenocpeacTBEHHO MoA  OTAE/IbHbIMW - HarpeBaTeNbHbIMWM  NAACTUHAMMU,
KOTOpble, NpeanouyTuTenbHo, B cpeaHem Ha 0,1°C - 2°C Bbiwe, 4yeMm
cpepHaa TeMmnepaTtypa Jse4ebHoro BO34enCcTBuMs. IDTO pacnpeneneHue

HEOXNAAaHHO aBngaeTca 0Cob6eHHO 3P PEKTUBHBIM A1 YMEHbLUEHUS 3yaa.

OaHako Takxe MoXeT OblTb NpeaAnoYTUTENbHbIM, YTObObl YCTPONCTBO
copepxano OAHY €ANHCTBEHHYIO OTAENbHYIO NOBEPXHOCTHYIO
HarpeBaTesibHY NAACTMHY. B npeanoyTuTtenbHOM BapuaHTe peajau3auuu
el MoxeT OblTb HarpeBaTesibHas naacTtuHa ¢ 60AbWION NOBEPXHOCTLIO,
yTO, nNpeanovYTUTEeNbHO, O3HayaeT, u4TO HarpeBaTesibHad njaacTuHa
NOKpbIBA€T MNOBEPXHOCTb NO MeHbwen Mepe Ha 50% noBepxHOCTU
ne4yebHOro BO3AENCTBUA. Takxe MOXET 6bITb NpeanoyYTUTENbHbLIM, YTOObI
HarpeBaTesibHaa njaacTMHa NO CYLWeCTBY COOTBETCTBOBajsa MOBEPXHOCTU
neyebHoro Bo3aencTeuA. Mo CywwecTBy 3TO 0O3HAYaAET, UYTO MOBEPXHOCTU
ABAAKOTCA NPUMEPHO paBHbIMKU. MHPOpMaLmna, Takaa Kak Npuban3nTenbHo,
OKONO, MNOYTM WUAM  CUMHOHUMWYECKME TEPMMUHbI, NPeanOUTUTENBHO
obo3HauvaeT guanasoH Aonycka MeHee yeM +/- 10%, npeanouTUTENLHO,

MeHee 4yeM +/- 5%, 0CObeHHO npepnouTUTENbLHO, MeHee yeM +/- 1%.
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MoxeT ©ObITb npeanoyYTUTEeNbHbIM, 4TOObI OTAEeNbHAasa HarpesaTesbHas
nnacTtuHa 6blna npeaycmoTpeHa B opMme HarpesaTenbHOW cnupanu. lMopg
HarpeBaTesibHON cnupanbto, NpeanoyYTUTENbHO, noapasyMeBaeTcs
HarpeBaTesnibHaa nNAaCTMHA, TPaeKTopuUsA HarpeBaTe/bHOW MNOBEPXHOCTH
KOTOPOW NEXWUT B MNAOCKOCTU Haj HarpeeaTesibHOW NOBEPXHOCTLIO B hopMme
cnMpanun BAANAW OT UEHTPaJbHOW TOYKM WAM NpUbANXKAETCA K AaHHOWU
dopme. Tlog Hen Takxke MOXeET noApa3yMeBaTbCA HarpesaTenbHas
nnacTtuHa ¢ (popMoKn, KOTOpas yCTaHOBAEeHa B M3rnmbe B MAOCKOCTU Hapg
HarpeBaTesibHOW NOBEPXHOCTbLIO. [loa dopMon nyTn, NpeanouTUTENBHO,
noapasyMeBaeTcsa ANIMHHAA NOBEPXHOCTb, AJIMHA KOTOpon H6onee yeM B ABa
pasa ANnHHee ee LWWUpuHbl. Wcnonb3oBaHue OAHOW €AWHCTBEHHOM
HarpeBaTe/NIbHOW NAACTUHbI MOXeT obecnedynTb O0COBEHHO nMpoCTylo

KOHCTPYKUMUIO YCTPONCTBA.

B npeanouytuTtenbHOM  BapuaHTe  peanu3aumum  usobpeTeHus
YCTPOMUCTBO COAEPXWUT MO MEHbLIEN Mepe OAMH AaTyMK TemnepaTypbl Ans
n3MepeHusa TeMnepaTtypbl NOBEPXHOCTU nedebHOoro BO3A4enCcTBna u/mam no
MEHbLIEW Mepe O[HY HarpeBaTesibHYK nAacTUHY, NOCPeACTBOM 4ero
YCTPOMCTBO YNpassieHUsA yCTaHaBAMBAET TemnepaTypy NO MeHbllen mepe
OLHOW HarpeBaTeNbHOW MAACTUHbI HA OCHOBAHWW AAHHLIX U3MEPEHUN OT
AAaTUMKOB TemnepaTtypbl. [aTtunmk TemnepaTypbl, NpeanouYTUTENbHO,
XapaKkTepu3yeTcad 3NeKTPUYEeCKUM WUAN  IAEKTPOHHbIM  KOMMOHEHTOM,
KOTOPbIN NOCbINaeT 3/IEKTPUUYECKUI CUTHAN HA YCTPOWCTBO YynpaBieHus

NyTEM U3MEPEHUA TeMNepaTypbl.

N3 ypoOBHA TEXHUKM WM3BECTHO MHOXECTBO AAaTYMKOB TeMnepaTtypbl,
TakKux KakK MnonynpoBOAHWKOBbIE AaTyMKU  TeMNepaTypbl, AaTYUKK
COMPOTUBNEHUA-TEMNEPATYPHI, rMAPO3NIEKTPUYECKHNE MaTtepuansl,
TENNOBble 3/IEMEHTbI U KBapLEBble pe30HATOPbl. YCTPOWCTBO ynpaBaeHUs
AOMNOJIHUTENBHO XapaKTEPU3YETCA TEM, YTO OHO BbIMOJIHEHO TaKuUM
06pa3oM, UTO OHO MOXET NMPUHUMATb U OUEHUBATb 3HAUYEHUS U3MEPEHWU
AaTUYMKOB TeMnepaTypbl ans OCYLLECTBNEHUS peryampoBaHus

HarpesaTeNbHbIX MNAacTUH. PerynuposaHue HarpeBaTeNbHbIX MAACTUH
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MOXET, NpeanovYTUTEeNIbHO, NPOUCXOAUTb C MPUMEHEHNEM 3JIEKTPUYECKOro
TOKa WAKW 3neKkTpuyeckoro noteHuwnana. OcCobeHHO npegnoyvYTUTENbHO,
yTOOblI pAaTUMK TeMnepaTypbl OCYLLECTBAAN HENnoCPeACTBEHHOE U3MepeHue
TemnepaTypbl NOBEPXHOCTU nedyebHOro BO3AEWCTBUA, UYTO O3HAYAET, 4uTO
AaTUMK TemnepaTypbl HAXOAUTCA B KOHTAKTE C MOBEPXHOCTbI J1e4ebHOoro
BO34ENCTBUSA, B pe3ynbTaTe yero faTyukK TeMnepaTypbl MOXET HaxX0AMUTbCA
KaK Ha BHYTpPEHHEW CTOPOHE NOBEPXHOCTU Ne4yebHOro Bo34eNCTBUSA, TaK U
Ha BHELWHEW CTOPOHE MNOBEPXHOCTU neyebHOro Bo3aencTena. B cnydae
COeANHEHHON NOBEPXHOCTM NedyebHoro BO3AEUCTBUSA  MOXeT ObliTb
npeanovYTuTenbHbIM, 4YTObbl 6bII0O MNPUKPENNEHO HECKONIbKO AaTynKOB
TemnepaTtypbl paa obecnevyeHMs BO3MOXHOCTM  OCOOEHHO TOYHOro
CYUMTbIBAHNA JNOKaNbHOrO pacnpepeneHusa TeMmnepaTypbl. Takxke MOXeT
6bITb NpeanovYTUTENbHbIM, 4YTOObI AaTUMK TemnepaTypbl He BCTynan B
KOHTAKT W He OCYLLeCTBAAA MOHUTOPUHI MNOBEPXHOCTU J1e4ebHOoro
BO34AENCTBUSA, HO OCYLLECTBAANA MNOAOOHY AeATEeNbHOCTb OTHOCUTENbHO
HarpeBaTesibHbIX nNAacTUH. Ha ocHoBaHWW CBEefEeHUWA O CBOWUCTBaX
MaTepuana nmnoBEepXHOCTU ne4yebHOro BO3AENCTBUA, NpeanovYTUTENbHO,
MOryT ObITb CAEMaHbl BbIBOAbI OTHOCUTENBHO pacnpeaeneHnsa Temnepartypbl
NOBEPXHOCTU J1e4ebHOro BO3A4EWCTBUMA HA OCHOBE AAHHbLIX U3MEPEHUIN OT
HarpeBaTesibHbIX NnactTuH. OueHka TeMmnepaTypbl HarpeBaTeNbHbIX
NAacTUH U TeMnepaTypbl NOBEPXHOCTU fieyebHOro BO34eNCTBUSA NO3BONSET
0COBEHHO TOYHO perynupoBaTb HarpepaTesibHble  MAacTUHbI AN
obecneuyeHnMa ONTUMANLHOrO pacnpeaeneHusa TeMnepaTtypbl U HaN0XEeHUS
Tenna. [nga faHHON uenn Takxe MoXeT 6biTb NpeanoyYTUTENbHbIM, YTOOLI
ynpassieHue OTAEe/IbHbIMWU HarpeBaTe/iIbHbIMU NAACTUHAMKN OCYLLECTBAANOCH
OTAENbHO, HanpuMep, C UeNbl KOMMNEHCUPOBAHUA TeMnepaTypHOro
rpagneHTa. OAHAKO TakxXe MOXeT OblTb NpeanoyYTUTEsNIbHbIM COBMECTHOoe
ynpassieHue HarpeBaTesibHbIMU NaacTUHaMu, BCNneacTeune yero
peryaMpoBaHue TeMmnepaTtypbl NpOUCXOAMT  OAMHAKOBO NO  BCEM
HarpeBaTesibHbIM njacTMHaMm. B 4aCTHOCTWM, B OTHOLWIEHUW MHOIMUX
BO3MOXHbIX BAPUAHTOB NPUMEHEHNS YCTPOWUCTBA ANA JIEYEHUA PA3NYHbBIX
3aboneBaHUn, CBA3aHHLIX C NPYPUTOM, peryampoBaHue c o6paTHON CBA3bIO

Ha OCHOBE€ TeMNnepaTtypbl nNoAXOAUT Anda YyAOBNETBOPEHUA PpPa3JIM4HbIX
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TpeboBaHun 6e3onacHOCTU. B cnydaax seyeHnsa Yy4yacTKOB KOXW C
NOBPEeXAEHUAMU UAN B Cliydae NevyeHusa AeTel, Oo4YeHb BaXXHOW SABNSAETCH
yCTaHOBKA TOYHOW TeMmnepaTypbl ne4ebHOro BO3AENCTBMA M OTCYTCTBUE
NpeBbILEHNSA MAaKCUMANbHOMo 3Ha4YeHnsa. YnpassneHue ¢ o6paTHON CBA3bIO,
OCHOBAHHOE Ha W3MEepeHuaxX TemnepaTypbl, TakxXe MoXeT 3¢hdeKTUBHO
npeaoTBpaTUTL oLINBKM npu NPUMEHEHUM. Takum obpasom,
MCNONb30BaHWE MO MEeHbleln Mepe OAHOro AaTyuka TemnepaTypbl
YBEIMYUNBAET HE TOJNIbKO 3(PEPEeKTUBHOCTb, HO Takxe 6e30nacHOCTb U

HaAEXHOCTb YCTPOWNCTBA.

B npeanouytutenbHOM  BapuaHTe  peanusauuMum  unsobpeTteHus
YCTPOUCTBO COAEPXWT KOMMOHEHT NpoOrpaMMHOro wu/umam annapaTHoOro
obecneyeHuns, KOTOpbIM OTKAKYAETCA B uensax 6e30nacHoOCTU, B Ciy4ae
NpeBbIEHNA MAaKCMMaabHOW TeMmnepaTypbl. 3TOT NpeanovYTUTENbHbIN
BapuaHT peanunsauunn obecneunsaeT 0cobeHHO 6e30nacHyo 3KCnayaTaumio
ycTponcTBa. B oTanume OT YpOBHA TEXHUKMU, aBapumiHOE OTKJUYEHune
ABNAETCA OUYEHb NMPEeUMyL,EeCTBEHHbIM B C/lydae HepaBHbIX 6onee KpynHbIX
noBepxHocten neuyebHoro Bo3pencTBusa. B NpoTMBHOM Cily4yae, BO3MOXHbI
cbon cuctembl, NpuUBOASALLME K MOBPEXAEHUIO KOXWN MMEHHO MpU fieyeHnun
60NbLLINX YHACTKOB NOBEPXHOCTM KOXW. B gononHeHue, cnegyet OoTMETUTb
LUMPOKYKD MPUMEHUMOCTb YCTPOWCTBA, KOTOpas, B [OMOJIHEHWE K
Pa3INYHbIM YYBCTBUTENbHbIM YYaCTKaM KOXMW, TAaKXe BKJIKOYAET pa3finyHbIe
rpynnbl MauuMeHTOB, TakKne KakK AeTu, noxwunble awpn n 6epeMeHHble
XXEHLWMHbI. BblkalOUeHne yCcTpoNCcTBa KOMMOHEHTOM MPOrpaMMHOro u/mnm
annapaTtHoro obecneyeHuns nOCPeACTBOM 3alUMTHOMO BbIKJUYEHNS npu
MaKCMManbHOW TeMnepaType MoXeT obecneuynTb A40CTaTOUHbIe TpeboBaHUS
6e30nacHOCTM Ha CaMOM BbICOKOM ypoBHe. OCOO6EeHHO npeanouYTUTENbHO,
4YTOObI 3awWmnuTHoEe BbIKJIlOUEHNE OCyLLEeCcTBAANOCH annapaTHbIMK
cpeacTteamm, Hanpumep NJAaBKNUMMN npepoxpaHuTenamu nnn
bumeTannnyecknMn nnaacTMHKaMun, BCNeACTBUE 4Yero He BO3HuKana 6ol
Heob6X0ANMOCTb aKTUBHOIO MCMNOJAb30BaHNA KOHTPOALHOIO YCTPOMCTBA NpU
NnpeBbIlEHUN MAKCMMaNbHOW TeMmnepaTypbl. bonee Toro, Moxer ObITb

npeanoyYTUNTENIbHbIM, yTobbl Takxe 6bI10 npegycMoTpeHO BbIKJIIOYEHNE,
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WHULUMPYEMOE  MNpPOrpaMMHbIM  obecneyeHueM. Peanusauusi  3TOro,
NpeanoyYTUTENbHO, OCYLLECTBASIETCS YNPaBASIOWMM YCTPOMCTBOM, KOTOpOE
OUEHMBAET JaHHble O TeMnepaType HarpeBaTeNbHbIX MAACTUH W/WUAK
NOBEPXHOCTN neyebHOro BO3AEWCTBUS M CPAaBHUBAET UX C MAaKCUMaJibHbIM

3Ha4YeHUneEM.

Takxe MoOXeT OblTb npeanodYTUTENbHbIM, 4YTOObI YCTPOWUCTBO
copeprkano annapaTtHO peann30BaHHbI MOHUTOP TeMMNepaTypbl, KOTOPbIA
OrpaHUYMBaET MaKCUMaJbHYK TeMmnepaTtypy MNOBEPXHOCTU nedebHoro
BO34ENCTBUA [0 3a4aHHOIM0 MakKCMManbHOro 3HadveHusa. MNpeanouTuTencHo,
noA  «annapaTHO  peajsuM30BaHHbIM  MOHUTOPUHIOM  TeMmnepaTypbl»
nogpasyMeBaeTca CUCTeMa KOHTpPOAa TemnepaTtypbl AN BepxHeu
NOBEPXHOCTU IeyebHOro BO34EeNCTBUA, KOTOopas, NOCPEeACTBOM annapaTHbIX
CPeACTB, MOXET OTKAYATb NOAAYY INEKTPUUYECKOro ToOKa HarpeBaTesibHbIX
NAacTMH Ha MNOBEPXHOCTU Jle4ebHOro BO3pencTeusa. B uyacTHoCTy,
«annapaTHo peann3oBaHHbIN MOHUTOPUHT TemnepaTtypbl»,
npeanovYTUTENbHO, MNO3BOAAET OTKJYaTb MNoAAYY 3NIEKTPUUYECKOro TOoKa
HarpeBaTesibHbIX NAacTuH, Korga MaKcuMMasbHas TemnepaTypa
npesBbilleHa, HEe3aBUCUMO OT pEeryauMpoBaHuMsA HarpeBaTesibHbIX NAACTUH
YCTPOMCTBOM YynpaBieHUsa, Hanpumep, NOCPeacTBOM MUKponpoleccopa.
Ecnn perynnposaHue HarpesaTesibHbIX NAACTUH, Hanpumep, AOJKHO ObITb
YCTAaHOBJIEHO HaA YCTPOWUCTBE YMNpaB/€HUS YaCTHbIM MPOrpPpaMMHbIM
obecneyeHmeMm  KOMMaHwu, nNpeanovYTUTENBLHO, 4YTObbl  annapaTHo
peann3oBaHHbIA  MOHWUTOPWUHI TeMnepaTypbl HaAEXHO oOrpaHuyunean
MAaKCMMaNbHYKO TeMmnepaTypy MOBEepXHOCTU ne4yebHOro BO3LENCTBUSA B
cnyyae nepeboeB TOKa MAM  OWKMOOYHOrO MPUMEHEHUA  4YacCTHOro
NPOrpaMMHOro obecneuveHus. MpeanouTnTENkbHO, annaparTHo
peasn3oBaHHbIA MOHUTOPUHI TemnepaTypbl HACTpPOEeH TakuMm o06pasom,
yTo6bl He TpeboBanoCb MOCTOAHHOMO OTKAKUYEHUS SNEeKTPUYECKOro Toka,
noAaBaeMoro Ha yCTponcTBo. BMecCcTo 3TOro, annapaTHO peann3oBaHHbIN
MOHUTOPUHI TeMmnepaTypbl pa3paboTaH Takmm 06pa3oM, UYTO OTKIKYEHUE
NpOMCXOAUT, KOraa TeMmnepatypa MNOBEPXHOCTUM seyebHOro BO34ENCTBUSA

NpeBbILLAET MaKCUManbHYl TeMmnepaTypy B TeuyeHue nepuoaa, Koraa
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dN1eKTpUYEeCKMin TOK, nojaBaeMbld Ha HarpeBaTesibHble MAAaCTUHbI,
ABNAETCA 4upe3MepHbiM. TakuMm 06pa3oM, npepbiBaHME TOKA C MOMOLLbLIO
annaparTHo peann3oBaHHOIo MOHUTOPUHIa TemnepaTypbl,
npeanovYTUTENbHO, ABAAETCA 06paTUMbIM, UYTO O3HA4YaeT, YTO KaK TOJIbKO
TemnepaTypa MOBEPXHOCTU Ne4yebHOro BO3A4EWCTBUSA CHOBa MapaeT HUuXe
MaKCMMaNbHOW TeMnepaTypbl, HarpeBaTesibHble MNAAaCTUHbI MOryT ObITb
CHOBa HarpeTbl. Takol annapaTHO peajsM30BaHHbIA  MOHUTOPWHI
TemnepaTypbl MOXeT OblTb peanu3oBaH, HanpuMmep, C MOMOLWbKO
bumeTannnueckon nNaCTUHKKU. Takxke MoxXeT 6blTb NpeanovYTUTESNIbHbIM,
yToObl TAKOWM annapaTHO peanu3oBaHHbIA  MOHWUTOP TemnepaTypbl
copepan no MeHbWweWn Mepe OAWH AAaTYMK TemnepaTypbl ANS U3MEpPEeHUs
TemnepaTypbl MOBEPXHOCTU seyebHOro BO3LENCTBMA UM KOMMapaTop,
HEe3aBUCUMbIA OT CUCTEMbI YNpaBileHWa TemnepaTypou sieyeHus, npuyem
KOMMNapaTop OCYLECTBAAET CpaBHEHWe TemnepaTypbl MNOBEPXHOCTU
ne4yebHOro BO3AENCTBMA C MaKCUManbHOW TemnepaTypon, W Koraa
MaKCMManbHaa TeMnepaTtypa npesbileHa, oCTaHaBAMBaET nogayvy Toka no
MEeHbLIEW Mepe Ha OAHY HarpeBaTenbHyw naactuHy. Komnapatop,
npeanoYTUTENIbHO, O3HAYaeT 3/IeKTpUYecKoe coeamHeHne ana CpaBHEHUs
ABYX 3NeKTpUYeCKMX noTeHUunanoB, B pe3yabTate u4ero [ABOWYHOE
CpaBHEHME NepBOHA4YasbHO MOKa3biBAE€T, KAKOW U3 ABYX NOTEHLWaNOB
Bblwe. [locTtaTouyHbIM 06pa3oM, pa3siMyHble KOMMNapaTopbl, U3BECTHblE U3
YPOBHS TE€XHWKWU, NOAXOAAT ANSA BblAayu ABOWYHOIMO Ha4yanbHOrMo CUMrHana
OT ABYX QaHANoOroBblX MNOTEHLMWANOB, YKa3blBalLWMX HA TO, KakKoW wu3
HayanbHbIX NOTEeHUuManoB Bblwe. Tpurrep LWMuTTa 30€Cb Ha3BaH B
KauyecTBe npuMmepa nepekawyaTtena kKomnapartopa. [lpegnoyTuTenbHo,
NpUMeEHeHne OMNOPHOro 3Ha4YeHusa HanpsXeHuns, noaaBaeMoro
pacnpeaenuTesieM HanpsaXeHus, OCyWeCcTBASeTCa B OAHOM CoeAUMHEeHUu
KoMnapaTopa. [aHHoe onopHoe 3HauyeHue, npeanoyYTUTENbHO,
COOTBETCTBYET 3Ha4yYeHUIo HanpsaxeHusa, KoTopoe ©6yaeT nokasbiBaTb
BTOPOM AaTyYMK TeMmnepaTypbl, B Ciyyae ecnm TeMnepatypa MoBEepXHOCTU
nevyebHoro BO34ENCTBUA paBHa MaKCMManbHOMU TeMnepaType.
MpeanoyTuTeNbHO, NPU BTOPOM MNOAKIKYEHMM KOMNapaTtopa MNpuUBEAEHO

Ha4valbHOE HanpdaXxeHune aAatdynukKa TeMnepatypbl, KOTOpOE€ 3aBUCUT OT
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TeMnepaTypbl NOBEPXHOCTU neyebHoro BO34ENCTBUSA. OcobeHHo
npeanoYTUTENbHbIM AaTUYMK TeMnepaTypbl A9 AHHON uenu copepxut HTK
TEPMUCTOP, O3Hayawwmh npoBoaHUK Tenna. OH UMeeT OoTpuuaTesibHbIN
TeMnepaTypHbin KO3 PUUNEHT, BCNeaCTBME Yero npuM MNOBbILLEHUM
TemnepaTypbl CONPOTUBAIEHWE NafAeT U MNOTOK TOKA CTAHOBUTCA Bblle.
Takxke MOryTt 6biITb MCNONb30BaHbl XONIOAHbIE NMPOBOAHWKWU, UYTO O3HA4aeT
ncnonb3doBaHue [TK-TepMUCTOPOB, KOTOpble UWMEKT NONOXUTENbHbIN
TeMnepaTypHbin KO3 PUUNEHT, BCNeaCTBME Yero npuM MNOBbILLEHUM
TeMnepaTypbl CONPOTUBAEHUA npoTekaeT 6osee HU3KUIK SNEKTPpUYeCKnin
TOK. [NpuMeHeHMe annapaTHO peann30BaHHOMO0 MOHUTOPUHIA TeMnepaTypbl
NpMBOAUT K TOMY, 4YTO YCTPOUCTBO UMEET HEOXWUOAAHHO HU3KYI0

BOCNPMNUMYUBOCTb K nepe609|M.

Ecnu TeMmnepartypa NOBEPXHOCTHU neyebHoro BO34ENCTBUSA
NOBbIWLAETCA, YnpasjieHWe 3Ha4YeHUEeM HanpsaXeHua Ha KomnapaTtope
OCYLWLECTBASETCA MepeMelleHMeM BTOpPOro AaTtyuka TeMmnepaTtypbl K
OMOPHOMY 3HAYEHUIO HAMPAXEHUA, KOTOPOE COOTBETCTBYET MaKCUManbHOWM
TemnepaTtype. Kak TOAbKO TemnepaTypa npeBblWAeT MAaKCUMasbHYKO
TemMnepaTypy, W3HayasbHbIN CUCHanN Ha KoMMNapaTope W3MeHAeTca
ABOUYHbIM 06pas3oM. [lpeanoyTUTENbHO, KOMMapaTop WHTErpuposaH B
NCTOYHWUK 3/IEKTPUYECKOr0 TOKA HarpeBaTesibHbIX MAACTUH. DTO O3HayaeT,
YyTO npexae, 4YeM TemnepaTypa MNOBEPXHOCTUM NeyebHOro BO34AENCTBUSA
AOCTUTHET MaKCUMMasbHOW TemnepaTypbl, KOMOaApaTop, NpeanouYTUTENbHO,
BbIMYCKAET Hanps>XeHne NUTaHua Ha HarpesaTesibHble naacTuHbl. OQHaKo
KaK TOJIbKO TeMmnepaTypa npeBblllaeT MaKCUManbHYK TemnepaTtypy,
coefMHEeHMe KoMmnapaTopa pa3pblBaeTca M nojgadya nNUTaHUA  Ha
HarpeBaTesibHble NAACTUHDBI npepbiBaeTcs. Ecnn TemnepaTypa
NOBEPXHOCTU Ne4yebHOro BO34eNCTBMA CHOBA NajaeT, BbINYCK HANpPsaXeHus
NMATAHWA, NpeanoYTUTENIbHO, CHOBA OCYLWECTBASAETCA KOMMOapaTopoM.
Takum obpasom, peBepCuUBHOE BKAOUEHUNE n BbIK/IlOYEHNE
HarpeBaTesibHbIX MAACTUH NMPOUCXOAMUT TONLKO B TE€YEHUe BpeMeHUu, Korga
TeMnepaTypa NOBEPXHOCTU  neyebHOro  BO3AENCTBUSA npesbllLaeT

MaKCMMabHYIO TeMnepartypy. Bonee TOro, MOXET 6bITb
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npeanovTuTeNbHbIM, 4YTOb6bI KOMMapaTop Mor ObiITb pa3bnokuposaH
YCTPOMCTBOM YNpaB/ieHUS, KOraa YCTPOWCTBO BKAKUYeHO. CneposaTtesnibHo,
KOMNapaTop BbINOJIHEH TakuMM 06pa3oM, UTO eCcnu 3anyCK YCTPOMCTBa He
OCYLW,eCTBASETCA Haanexawumm ob6pa3oMmM, nojavya HanpsXKeHus Ha
HarpeBaTesibHble NAAacTUHbI NpepbiBaeTca. bblo HeoXuAaHHbIM, 4TO
nocpeacTBOM  3TOr0  MNpPeanoyYTUTENIbHOMO  MexaHu3Ma MOXeT ObITb
AOCTUrHYTa 0COBEHHO NpocCTas M HaAeXHasa 3awuTa, KoTopas yCToMumBa K

nepeb6oaM BCNeACTBUE NEpPErpeBa.

MpeanoYTUTENbHbIN BapuaHT peanusaunu annapaTHo
peann3oBaHHOr0 MOHUTOPWHIa TemnepaTypbl, ONUCAHHOMO B HACTOALLEM
AOKYMEHTEe, Npu WUCMNbITaHUAX nokasan cebsa 0CO6eHHO YCTOMYMBBLIM M
HageXHbiM. B pe3ynbTrate 06paTUMOCTM 3aAWMUTHOrO NEpEeKNYEHNa U
NpocToro cnocob6a KOHCTPYKLUUN NpennouTUTEeNbHbIN BapuaHT peann3auuu
TAaKXe XapakTepusyeTrcd HU3KMMWU 3aTpaTaMuM Ha U3rotoBaeHue u

obcnyxuneaHue.

MoaobHbiM 06pa3oM, annapaTHO peannM30BaHHbIA  MOHUTOPUHT
TemnepaTypbl B ONWCAHHOW ¢QopMe, C UCNOJIb30BaHWMEM KoMnapaTtopa,
apnaeTca ocobeHHO ObICTPbIM, MOCKOAbKY KOMMapaTopbl, B AOMOJIHEHNE K
MX  HApEeXHOCTW, WMEKT HEOXUAAHHO ObICTpy CcnocobHOCTb K
noAKAUYEeHUo. Taknm o6pa3om, HanpuMmep, CYLLEeCTBYIOT KOMNapaTopbl CO
BPpEMEHEM BKJIIOUEHUNSA, KOTOpPOE COCTaBASAET HaHOCEKyHAbl. HeoXnpaHHbIM
0bpa3oM, MOXHO onpeaennTb, YTO NPU UCNOAb30BAHUKN KOMMApAaTOPOB Npu
BKAOYEHUN, NX CKOPOCTb No3BosaMAa 6bl co34aTb 0COO6EHHO 3P HEKTUBHLIN
MEXaHW3M, 3aWUWarWmMin  oT neperpesa MNOBEPXHOCTU JedyebHoro

BO3AENCTBUSA.

Ewe B 04HOM NpeanouTUTENIbHOM BapuaHTe peanunu3aunun yCTponcTseo
COAEPXUT NAABKUN NpefoxpaHuTesnb, KOTOPbIN OTKAK4YaeT YCTPOWUCTBO B
clydae KOpPOTKOro 3aMblKaHWUSA WKW Heperyampyemoro Harpesa. llnaBkui
npeaoxpaHuTenb, NpPeanoyYTUTENIbHO, ABASETCA YCTPOMCTBOM A4 3alUTbl

OT U36bLITOYHOro TOKa, B pe3ynbTaTe 4Yero NpoucxoAuT npepbiBaHWE TOKa
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NyTeM OTKAOUYEHNA NNaBKOro aneMeHTa. TakuM 0bpa3oM, 3af4aHHbIN TOK He
MOXET ObITb MpEBbIlWEH BCAEACTBUE HANMUYUA TMNABKOro 3JIEMEHTA.
Mnasknini npepoxpaHuteno 3ddeKTnBHLIM 06pa3oM npeaoTBpallaeT
KOpPOTKOE 3aMblkaHWe, a TaKXe MOXEeT nNpeaoTBpaTUTb peryanpyeMblii
neperpes yCTpONCTBaA. Heperynunpyemsbin neperpes yCTpONCTBa
XapaKTepu3yeTcs, NpeanoyTUTeNbHO, HAarpeBoM HarpesaTesibHbIX NAACTUH
BblLle MAaKCUManbHON TeMmnepaTypbl BCaeacrene c60a B NporpaMMHOM Maun
annapatHoM obecnedyeHun. TaKOW HeperynnmpyeMbli Neperpes MOXET,
Hanpumep, NPpOU301NTU, €CNK AAaTYNKN TEMNEPATYPbl HEUCMPABHbI MW €CNK
6e3onacHoe BbIKJAKYEHNE HE NPOUCXOAUT YMNOopsaAOYeHHbIM ob6pa3om.
Mnasknin npepoxpaHuTenb AONOJHUTENBHO obecneumsaeT 6€30MaCHOCTb
annapaTtHO peann3oBaHHbIMM cpeactBamMu. C  MOMOLWbLK  NAABKOrO
npenoxpaHuTensa npeacraBnseTcsa BO3MOXHOW obecneyeHune ewe OAHOro
TEXHMYECKOr0 MpU3HaKa, 3aKak4alwLleroca B MNoBbiWEHMM 6e30nacHOCTU
YCTPOMCTBA, B YACTHOCTM B OTHOWeHWn TpeboBaHUA MO KOMMNAEKCHOMY

MEANLMHCKOMY NPUMEHEHNIO.

MpeanoytTutenbHaa KoMbuHauMA XapakTepuctmk 6e30nacHoCTu
annapaTtHO peanuM30BaHHOr0 MOHWUTOpA TeMmnepaTypbl C  NJaBKUM
npeaoxpaHuteneM obecneymBaeT HEOXWUOAAHHO HAQEXHbIM KOHTPOJb
TeMnepaTtypbl C NOMOWbIK Hanbonee 3SKOHOMUYECKM ISPDEKTUBHBIX
CpeacTB, OCHOBAHHbLIX Ha MNO3TAMHbLIX OrpaHuyeHnax 6e3onacHoCTH,
npuMyeM annapaTHO peasiM30BaHHbI MOHUTOP TeMmnepaTypbl SABASAETCA
obpaTuMbiM B KadecTBe nepBOM CTyneHun 6e30MacHOCTU, 3@ KOTOpOu
cnepyetr BTOopas CTyneHb 6e30MacHOCTM, Ha  KOTOPOW  NJIABKUM
npeaoxpaHutenb Bbi3blBAET HeobpaTuMmoe, NOCTOSHHOE npekpalweHue

nogayn TokKa Ha YCTPOMUCTBO.

Ewe B OAHOM BapuaHTe peanm3aumm u3obpeTteHnsa YCTPOUCTBO
XapakKTepu3lyeTca TeMm, 4To TeMmnepaTtypa BO BpeMa ¢dasbl nedyebHoro
BO3LENCTBUA  MOXET noaaepxuBatbCa B  AuManasoHe +/-  10%,
npeanoyTuTenbHo +/- 5%, a ocobeHHO npeanoyTuTenbHo +/- 3%. 3a cuert

npeanoyTnTEZIbHOIrO NOCTOAHHOIO nogaepXaHunda TeMnepaTypbl neyebHoro
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BO34ENCTBUA B Yy4daCTKaX, OTMEYEHHbIX BbIlWE, MOXET OCYLWeCTBASATbCS
noaaep>XaHme OCOB6EHHO TOYHOro M MNOCTOSHHOrO MnepeKkpbiBaHWA Tenna
6esonacHbIM o6pa3oM, BCneacTBMe 4yero B pesynabTate p[ocTuraeTcs
rapaHTMpoBaHue ONTUMaNbHOIO TENnJ0BOro nepekpbiBaHUA Ha
NOpaXX€HHbIX yyacTKax Koxu. peanoyTuTenbHO, AaHHble U3MEPEHUN OT
AATYNKOB TeMmnepaTypbl MOryT ObiTb MCNONAb30BaHbl M OUEHEHbl ANS

nopaepXaHma oTMEeYeHHbIX NapaMeTpPoOB.

Ewe B O4AHOM nNpeanovYTUTENbHOM  BapuaHTe  peanum3auuu
n306peTeHnsa yCTpOMCTBO XapaKTepusyeTca TeMm, 4YTO YCTPONCTBO uMeeT
ONTUYECKNN YyKasaTeNlb W/WAKM UCTOYHUK 3BYKaA, KOTOpble NOCPeACTBOM
aKyCTUYeCKOro u/Mam ONTUYEeCKOro CUrHana ykasblBaloT Ha Havano ¢asbl
Harpesa, LOCTUXeHune TemnepaTypbl nevyebHOro BO34ENCTBUA,
NPOAOJIXXUTENBHOCTb (a3bl NeyebHOro BO3AEUCTBUSA WU/MAN OKOHYAHUE
da3bl neyebHoro sBo3aencrems. MNpeanoyuTUTENbHO, ONTUYECKUA yKa3aTenb
MOXeT ObiTb npeacrasneH  ceeToumsaydyawwumm  pguogamun  (CHUAO),
SNEKTPUYECKUMN naMnaMmu, Xupgkokpuctannmuyeckumm pucnneamum (OKKA)
nnu APYrnMu N3BECTHbIMMN ONTUYECKNMMU WHAMKATOpaMMU.
MpeanoYTUTENbHO, NOABNSAETCHA LBETOBOW KOZA, KOTOPbIM YCTAHOBAEH p[JA
dyHKkunn. Hanpumep, dasa HarpeBa MOXeT ObiTb 0603HAUYEeHa OpaHXeBbIM
cCurHanoMm, ¢dasza neyebHOro BO3AEUCTBUA - KpaACHbIM CUrHaNAoOM, a
3aBeplueHne dasbl 1e4ebHOro BO34EeNCTBUS - 3€/1€HbIM CUTHAaNoM. Bbigaya
aKyCTUYEeCKOro curHasa npoucxoauT, NpeanouTUuTenbHO, MNOCpPencTBOM

AVWHAMWKa, KOTOPbIA U3AaeT 0COOEHHO KOPOTKUE WU OJINHHbIE TYAKMW.

Monb3oBatenb B nO6ON MOMEHT a3bl NOAFOTOBKU UAM neyebHoro
BO34AEACTBUA MOXET Y3HaTb O COCTOSHWUUM YCTPOWCTBA MOCPEACTBOM
ONTUYECKOro W/MAKN aKyCTUYeCKoro curHana. HeoxupaHHbiM o6pa3om, B
AAHHOM Cny4yae BO3HMKAEeT AOMOJIHUTENbHbIN NCUXONOrnyeckun sdpdek,
KOTOPbIN MyTEM KOHUEHTPauuMuM Ha M3JYYEeHWUU CUrHana npuBoouT K elle
bonee CUMABHOMY YMeHblLUeHW 3yaa. B pgononHeHune, nNocpencTBoM
npeanoYTUTENIbHOrO BapuaHTa peanunsaunmn n3obpeteHns, oCyLecTBnaeTcs

3Ha4YuTenbHOE nMNOoBbILLEHNE YAO6CTBa ncnonb3oBaHMsA, 6e3onacHoCTu
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nojib3oBaTtens n cobnwopgeHne  nauneHToMm pexuMa  nedyebHoro
BO34AEeNCTBUA. B fononHeHue, onTuyeckue u/Mamn akyCTtuyeckne CUrHasbl
no3BoNAT A06aBNaATb Apyrne mexaHusmbl 6e3onacHoCTU. TakuMm obpasom,
nojsib30BaTeslb MOXET ObICTPO U OCMbIC/IEHHO MNOJIY4UTb YKasaHue, ecnu
MaKCMManbHasa TeMmnepaTtypa npesbiweHa. 104 «OCMbICAEHHO MOAYYUTb>»
cneayer NOHUMATb, YTO MNPU MPEBbIWWEHUN MAKCMManbHOW TemnepaTypbl
3aropaertca ONTUYECKUA CUrHan w/mMnu 3BYUUT aKYCTUYECKUK CUrHan.
TaknMm o06pa3oM, NoJjb3oBaTeslb MOXET YyAAJIMTb NOBEPXHOCTb Jle4ebHOoro
BO34AENCTBUA OT KOXW, Npexae 4YeM npou3onaeT noBpexXAeHUe KOXMW.
Bbln0 NoKaszaHo, 4YTO peakuuMsa Ha olwyueHune 6onm pna camo3awmTbl
ABNAETCA 3HaUnTEeNbHO 6onee A0ArON, YeM peakuus Ha ONTUYECKUA n/nnu
3BYKOBOMW curHan npeaynpexpeHus. CurHanbl npeaynpexneHus Takxe
NpuBOAAT K 6onee 3PEeKTUBHON M BLICTPON 3aLUTE, YEM 3TO BO3MOXHO
nocpeacTsBoM  6e30MacHOro  BbIKAKYEHUA  HArpesaTesibHbIX NAACTUH.
OcobeHHo npennoyYTUTENbHbIM ABNAETCH, 4yTObNbI oTobpaxeHue
ONTUYECKOro  WU/Mnum  akKyCTMYecKoro npeaynpexaawuwero curHana
OCyLW,eCcTBAAN0Ch, KOraa 3agaHHaa TemnepaTtypa nedebHoro BO34EeNCTBUSA
He A[OCTUrHyTa W/ Mnnm NpPUCYTCTBYIOT OTKJAOHEHUA OT TeMnepaTypbl
neyebHoro BoO3aencTena BO BpeMa @da3bl ne4yebHOro BO3AENCTBUSA,
KoTopble 6onblwe, 4yeMm, npeanodyTutenbHo, +/- 5% un ouyeHb

npeanoyTuTenbHo, +/- 3%.

B npeanouytutenbHOM  BapuaHTe  peanusauuMu  usobpeTeHus,
YCTPOMCTBO  XapaKTepusyeTrcsa TeM, 4YTO NOBEpPXHOCTb ne4dyebHoro
BO34AEACTBUA WMEET MapKWpPOBKY, PaCnoOfOXEHHbIX N0 Kpak, KOTOpbIn
3aropaeTtca B 3aBMCMMOCTM  OT UuMKiaa nedyebHOro  BO3AEencTeusA.
MpeanoyTuTeNbHbIM  MPUMEPOM  MAPKUPOBKW  ABASETCA TO, Koraa
NOBEPXHOCTb Harpeea obpamaeHa CBeToBOAOM. HanpuMep, oH MOXET 6bITb
ocseweH BO Bpemsa das3bl Harpesa uanm BO BpeMma @dasbl nedyebHoro
BO34ENCTBUA. DBblNno MnokKaszaHo, 4TO SABHbIN WHAWKATOP OCBELLEHUSA
NOJIOXXEHUA MOBEPXHOCTU NevyebHOro BO34EUCTBUMA NPUBOAUT K 60sbLIEMY
ycnexy runepTtepMuMuyeckoro sedeHumsa. Takum obpa3oMm, BO BpeMmsd

BU3yaJIbHOW MapKUPOBKM TpebyeTcs UEHTPUPOBAHHOE HANIOXEHUE Ha
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nopaxXeHHYI 4aCTb KOXHW, TaK 4TO HarpeBaTeanbu‘/’l MMNyabC MOXET 6bITb
HaMepPeHHO MNPUMEHEeH K AaHHbIM 4YacTaAM KOXW. MapKupoBKa MoJa0OChI
nponyCcKkaHnsa no3BONAET oCyLlecTtBieHune 6ecnpo6neMHoro MCnoab30BaHUA

Aaxe B TEMHOTE, HanpunMmep, Ha ynunue Ho4Yblo.

Ewe B 04HOM NpeanouyTUTENIbHOM BapuaHTe peanusauuun yCTpOUCTBO
COAEpPXUT BOAOHeNpoHMUaeMbil kopnyc. Kopnyc, npeanoyTUTENbHO,
WMEEeT BHELWHee MNOKPbITUe YCTPOWCTBA, BCAEACTBME 4Yero noKpbiTUE, B
YaCTHOCTU, 3aKn4yaeT YCTPOWCTBO ynpaBiieHWa WU [pyrue 3eKTPOHHble
KOMMNOHEHTHI. [pegnoyTuTenbHbIM aBaseTcda, 4Tobbl KOpnyc Mmen Hacapky
Kopnyca B py4yke Kopnyca, npum 3TOM [MOBEPXHOCTb Jie4ebHoro
BO34AENCTBUSA, NpeanovYTUTENIbHO, pacnonoXeHa Ha HUXHENW YyacTu Hacaaku
kopnyca. C uenblo OCYWeCTBAEHNA KOHTPOAA M CMEeWeEeHUsa NOBEPXHOCTU
ne4yebHOro BO3AEWNCTBMA KOPNyC, NpeanovYTUTEeNbHO, WMEEeT OTBepcTue B
COOTBETCTBYIOLLEM NOJIOXXEHUMN. B  npeanoytutenbHOM BapuaHTe
peanun3aunn KOpnyc BbINOJIHEH Takum o6pa3oM, 4YTO BCe OTBEpPCTUSA
ABAAKTCA BOAOHENPOHUUAEMbIMKU, KOTOpble noapa3yMeBatoT, Hanpumep,
BO3MOXHble oTAeneHua anqa 6atapen. Hanpumep, ona AaHHOW uenuM MOryT
O6bITb MCMNONb30BAHbI YMNJOTHUTENIbHbIE KOAbLUA WAW COOTBETCTBYHOLWMNE
NPOKNAAKK, U3rOTOBAEHHbIE, Hanpumep, U3 snacrtoMepos. Cneunanucty B
AaHHOMW 06n1acTn TEeXHUKM TaKXKe WU3BECTHO 60onblioe KOANMYECTBO ApPYruxX
TEXHUYECKUX  BO3MOXHOCTEW ANS  CO34aHMA  BOAOHENPOHWULAEMOro
Kopnyca. BopoHenpoHuuaeMas  KOHCTpPyKuma  kKopnyca aobasnsert
AONONHUTENbHbLIA 3n1eMeHT 6e30NacHOCTU, MNOCKOJIbKY TakuMm o06pa3om
npeacraBngaeTcs BO3MOXHbIM acdhdekTnBHOE npepoTepaleHune
NOBpEXAEHNA YCTPOWCTBA YyNpaBAEHUS WAM  APYIFUX  3JIEKTPOHHbBIX
KOMMNOHEHTOB BCAeACTBME MNPOHUKHOBEHUA Xuakocten. Kpome TOro,
BOAOHENPOHULAEMbIA Kopnyc obecneynmBaeT npefoTBpalleHune KOoppo3unu

n, TaknMm ob6pasomMm, yBenMuymBaeT CPOK CNyxObl yCTpONCTBA.

B wacTtHocTH, M306peTeHl/Ie B AAHHOM Npeano4vYTUTENIbHOM BaApUAHTE

peann3aunm C ocBeleHHON MapKMDOBKOVI noaxoanTt and UCnonb3oBaHUA B
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onpeaeneHHbIX YyaioBUAX, TaKuUX KaK, B 3KCcneaunundax B pal‘/’|0Hax,

yAaleHHbIX OT uuBnnn3aumn, MHorga B >KapkKom, BN1a>XHOM KJIINMMATE.

Ewe B OQHOM nNpeanoyTUTENbHOM  BapuaHTe  peanusauumu
n306peTeHna yCTPONCTBO XapaKTepU3yeTcsa TEM, YTO YCTPOUCTBO COAEPXKUT
610K NUTaHNA, @ TaKXe KOHTPOJJIep HanpsaXXeHUsa, KOTOPbIA ocywecTBnseT
MOHUTOPUHI  HanpsXxXeHua  6aoka nuTaHma. B cooTBeTCTBUMM  C
n3obpeteHneMm, 610K nNUTaHWUA, NpeanoOuYTUTENIbHO, NOoAroTaBAMBAET
3NEeKTPUYECKYIO 3HEepruio ans aKcnayaTauum yCTpOMCTBa.
MpeanoynTaemMbiMM UCTOYHUKAMW NUTAHUMA aBagawTca OGaTtapeu uau
akkymynatopel. OHM penawT AOCTYNHOW 3NIEKTPUYECKYKD 3SHEeprui B
OCHOBHOM 3@ cC4YyeT noAayn MOCTOAHHOroO Toka. B npepnoyTuTenbHOM
BapuaHTe peanun3auuMn  OCYLLeCTBASAETCA  MOHUTOPUHI  HAMpsaxeHus,
nogasaeMoro 6/7I0KOM MUTaHWA, C MNOMOLWbIO MOHWUTOpPa HanpsaxeHusa. B
COOTBETCTBMM C M306pEeTeHMEM, MOHUTOP HaNpsAXeHWs  O3Hauvaer,
npeanoYTUTENIbHO, 3NIEKTPUUYECKOEe coegUHEHUE, KOTOPOEe MOXET U3MEpPATb
Hanps>XeHne 6n0Ka NMUTAHUMA M MOXET aKTUBUpPOBATb AENCTBUE, Koraa
nogaya napaeT HUXE 3a[4aHHOro MnOoporoBoro 3HayeHusa. M3 ypoBHA
TEXHWUKW M3BECTHO MHOIM0 BapMAHTOB MOHUTOPOB HaMNpsXXeHus, TakK 4To
cneynannuct B AaHHOW 06n1acTM  TEeXHUKM 3HaeT, KaKOW MOHMUTOp
HanpsXXeHnsa ABNAETCA NOoAXOAAWMM ANS Kakux TunoB 610KOB NuUTaHug,
noa KOTOpbIMM  NoApa3yMeBalTCA, B  4YacTHoCTW, Oatapen uau
aKkymynatopbl. [lpeanoyTuTeNnbHO, 4TO B C/Ay4vyae, Koraa MOHUTOP
HanpsXXeHna perncTpupyeT najeHue HanpsaxeHusa 6na0Ka MUTAHUSA HUxe
0Ccob0ro 3HauyeHuns, MOHUTOP OTNpaBASEeT 3anpocC Ha npepbiBaHune (3M1) Ha
YCTPOUCTBO  YyMNpaB/i€eHUA, KOTOPbIM, MNPeAnouYTUTENbHO, ABAAeTCA
MuUKponpoueccop. Ecnum BO BpeMsa BbINOJHEHWA uUMKNa ne4vyebHoro
BO34ENCTBUSA, TO eCTb (pasbl Harpesa Man ne4yebHoro BO34enCcTBUSA, 3anpoc
Ha npepbiBaHWe NPUBOAUT K NMPEepbIBAHUIO LLMKAA Ne4ebHOoro Bo34eNCTBUA.
OTo npeacraenger cobon ewe oAMH MexaHuM3M 6es3onacHoCTU. Takum
obpa3oM, 6bI1I0 onpepeneHo, YTo HU3KOE HanpsaxXeHue, nojgaBaeMoe Ha
670K nuTaHua, MOXEeT TnMnpuMBEeCTM K BbIXOAY M3 CTposA YCTpOUCTBa

ynpaBneHusi, HanpuMep, MUKponpoueccopa. B AaHHOM cnydyae MOXET
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CNly4YnTbCA TaK, YTO peryanposaHune TemnepaTtypbl 1e4ebHoro Bo3aencrems
YCTPOMCTBOM  yNpaBAeHUA  OCYLLeCTBNAEeTCS  OWuMbOYHO, KU MOXeT
NpoONCXoAuTb HEKOHTPOJINPYEMbIN  HaArpeB MNOBEPXHOCTU  nedyebHOoro
BO34ENCTBUSA. Taknm obpasom, MOHUTOP HaNpsaXXeHnsa MOXeET
AONOJIHUTENBbHO CNOCOBCTBOBATL MOBbIWEHNIO 6€30MNacHOCTN YCTPONCTBA U
ONAaCHOCTb AN 340Pp0BbSA MOXET O6bITb NpeaoTBpaLWeH, HanpuMmep, B cCay4dae

HencnpaBHON baTapew.

B npeanovYTUTENbHOM BapuaHTe peanun3sauynu YCTPOWNCTBO
XapakTepu3lyeTca TeM, 4YTO YCTPOWUCTBO  YyNpaBAE€HUA  COLEPXUT
MUKpONpoLeccop. B COOTBETCTBUMU C n3obperteHuem, noa
MUKPONPOLLECCOPOM NoapasyMeBaeTCs, NpeanoyYTUTeNIbHO, YCTPOUCTBO ANA
06paboTKM [aHHbIX, TO eCTb Npoueccop, KOTOpbIM oOTMe4yaeT Abbie
HebonbWwmne OTKIOHEHUA B HECKONBKO MM, W, NpW 3TOM, NpeanovYTUTENLHO,
BCE OCHOBHble 6/10KW NpoLeccopa pacnosioXeHbl HA MUKPOCXEME WN Ha
nHTerpanbHon cxeme (MC). lMpeanouTuUTeNbHO, MUKPOMNPOLECCOP Takxke
MOXET NpencrTaBnaTb CO60M MUKPOKOHTPONNEP, KOTOPbIA, B AOMOJIHEHNE K
NpoLEeCCcopy, UHTErpupyeT AONONHUTENbHbIE NepudepuiiHbie 3AEMEHTbI Ha
MUKPOCXEeMEe W, HanpuMep, TakKXe WUMeeT NaMaTb AaHHbIX. KpoMme TOro,
npeanoYTUTENbHO, YTO MWKPOMPOLECCOpP YCTAHOBJAEH Ha ne4yaTHOW nnaTe
(). B pononHeHne K MuKponpoueccopy, Ha [, npeanoyTuTenbHO,
YCTaHOBJIEHbl HarpeBaTejibHble MNJACTUHbI U AATYMKKM TemnepaTypbl. DTOT
npeanoYTUTENbHbIN BapuaHT peanusaunu obecneumMBaeT  OuYEeHb
KOMMNAKTHYIO, HO BCE Xe& YCTOMYMBYK WHCTPYKULMIO YCTpOUCTBA WU, B
YaCTHOCTU, UHTENJIeKTYaNbHOE peryampoBaHue TemnepaTypbl NOCPenCcTBOM
Mukponpoueccopa. Takmm o06pa3oM, MUKPOMPOLECCOP MOXET HEe TOJIbKO
OLEHMBATb U3MEpPEHHbIe faHHble 0 TeMNepaType M npeobpa3oBbiBaTb UX B
ynpassieHne HarpesaTeNbHbIMW NAACTUHAMKU, HO OH TAKXe MOXET ObICTPO U
HaAEXHO Y4YuTbIBaTb ApYyrne napaMeTpbl, TakMe Kak oTtyeTbl 06 owmnbkax u

Nnosb30BaTENbCKNUN BBOA,.

B ogHOM npeanoYTUTENbHOM BapuaHTe peanusaumn n3obpeTeHus

YCTPOMCTBO XapaKTepu3yeTcs TEM, YTO Ha MUKPOMPOL,ECCOPE UMEETCa Mo
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MeHbLUIEW Mepe OAHa HarpesaTenNbHasa nNaacTMHa U N0 MEHbLIEen Mepe OAMUH
AAaTUMK TeMnepaTypbl, YCTAHOB/NIEHHbIe Ha nedyaTtHon nnate (M), npn 3TOM
Nno MeHbLIEN Mepe OAHA HarpesaTeNbHada NaacTMHaA U AAaTYMK TeMNepaTypbl
NOKPbITbl 3alMTHbIM NOKpbITUEM. B cooTBeTCTBMM C m3obpeteHneMm, noa
npeanoYTUTEeNbHbIM  3aWUTHLIM MOKPbITUEM MOAPa3yMeBaETCaA Jlak Waun
Kpacka, npeaHa3HayeHHasa AN 3aliuTbl KOMMNOHEHTOB MevaTHbIX naaTt oT
BO34AEACTBUA OKpyXalwlwen cpeabl. 3awuTHoe nokpbiTe obnagaer
npeanovTuTenbHbIM 3MEMEKTOM 3NEKTPUUECKON U30NALUN KN ABNSeTCA
BoAOHeNnpoHnuaeMbiM. CBOMCTBO 3/IEKTPUUECKON YCTAHOBKM MOXeET ObiTb
KONIMYECTBEHHO oOnpeaesneHo Ha OCHOBE COMpOTUBAEHUA U30NAUUU
nogepxHoctu (CHUIM). MpegnoytutenbHo, CUIM MoxeT O6biITb W3MEPEHO,
HanpuMmep, NOCPeACTBOM YTEUYKM MOTOKOB MeXAy KOMMOHEHTaMu rneyaTtHou
nnaTtbl. BblCOKOE CONPOTUBAEHME O3HA4YaeT XOpOoWYyK 3JeKTPUYECKYH
n3onauuno. BoaoHEeNpoOHMLAEMOCTb O3HAYaeT, NpeanoUYTUTENbHO, YUTO Aaxe
NMPpU BbICOKOW BAAXHOCTM WAN MNPOHUKHOBEHWU BOAbI, 3aKOAWPOBAHHbLIE
9NEeKTPOHHbIE KOMMOHEHTbI OCTAlOTCA HENOBPEXAEHHbLIMU U HE MPOUCXOANT
KOPOTKOro 3amblkaHuda. BoaoHEenpoOHMUAeMOCTb MOXET TaKxXe ObITb
nposepeHa, Hanpumep, nyteMm usmepeHms CUIT B yCnoBUAX BbICOKOMU
BJI@XHOCTU. W3 YypOBHA TEXHWKM W3BECTHO MHOMO0 TUNOB 3aLMUTHbIX
NOKPbITUN, KOTOpble, NpeanoYTUTENbHO, MOryT ObiTb CBSi3@aHbl Mexay
cobon. lNpuMepamn ABNAIOTCA 3alUMTHblE MOKPbLITUA, W3rOTOBJIEHHbIE HA
OCHOBE akpuna, KpeMHua waun nonnypetaHa. [lpuMeHeHue 3aluTHOro
NOKpbITUA B 06N1aCTU HarpesaTesibHbIX MNAACTUH U AATYUKOB TeMnepaTypbl
obecneunBaeTr I3PPEKTUBHYI 3aWNUTY OT HAKOMJIEHUA OTNOXEHUN,
BCNeACTBME 4ero MOXHO wu3bexaTb owunboyHble M3MepeHna paTyukamu
TemnepaTtypbl. C OQHON CTOPOHbI, 3TO MNOBbIWAET TOYHOCTb, C KOTOpPOM
MOXHO YCTAaHOBWUTb TeMmnepaTtypy nedebHOro BO34EUCTBMA, @ C ApYyrou
CTOPOHbl 3TO nNpeaoTBpallaeT neperpes MNOBEPXHOCTM nedyebHoro
BO34AEWCTBUSA, KOTOpAs MOXET BO3HUKHYTb BCAeACTBUME HETOYHOro

N3MepeHns TeMnepaTtypbl.

HeoxXunaaHHbIM o6pa30M, HaHeCeHne nNnOoKpbITUA Ha YKa3dHHblIE

3/1eMeHTbl NPUMBOAUT K HAAEXHOW AONOAHUTENbHOW TeMnepaTypHOWn



10

15

20

25

30

45

3aluTe yCTponcTBa C MNOMOLWbLID OCOBEHHO NpPOCTbIX U 3KOHOMUYECKM
3 PeKTUBHbLIX TEXHUUECKNX cpeacTB. HeoxunaaHHbIM 06pa3oM, yCTaHOBKa
KOMMNOHeHTOB Ha [N oka3zanacb 0CO6E€HHO pauWOHaNbHOW ANA MOKPbLITUA

KOMMNOHEHTOB.

B npeanouytuTtenbHOM  BapuaHTe  peanu3aumum  usobpeTeHus
YCTPOWCTBO XapaKTepusyerca TeM, 4TO YCTPONCTBO coAepXuT 610K
XPAHEHUA [AHHbIX [AS XPAHEHUA CUCTEMHbIX AAaHHbIX W/MAn oT4eToB 06
owmnbkax. MNpegnoyTuTenbHble CUCTEMHbIE AAHHbIE COAEpXKaT CHETUMK ANA
LUKNOB NleYeHns, KOTOpPbIM, NpeanoyYTUTENbHO, pa3aenseTr uCnoab3oBaHue
pa3fNYyHbIX TUMNOB UWKNOB JledyeHuda. Hanpumep, ecnm MOXHO BblibpaTb
bonee KOpOTKUW wnn 6Gonee AAUHHBLIA UWUKA NledyeHusa, To OHu 6yayT
cyumTaTbCa OTAENbHO. KpoMe TOro, CUCTEMHbIE AaHHble, NMPeAnoOUYTUTENBHO,
copepXXaT CUYEeTUMK 3arpys3ku, O3HAYaAKWMKW CYETYMK TOro, CKONbKO pa3
YCTPOMCTBO 3anyckanocCb, W pAaHHble 0 coobuweHnax o6 owwnbkax c

TEKYLLUM COCTOAHNEM owmnbKkn.

MpeanodYTUTENbHO  COXPAHAKTCA  cnepgyowme  coobuweHuna 06
owwunbkax: «C6bpoc» ykasblBa€T Ha TO, YTO MOHUTOP HaNpPAXEHUs
aktusmnposan C6bpoc. «CTopoxeBoe YCTPOWCTBO» YKa3blBaeT, 4YTO B
YacTHOM nporpaMMHoM obecnedyeHnn npoumsowen cHpoOC CTOPOKEBOro
YCTPONCTBA, TO €CTb HOBbIN 3aNyCK CUCTEMbl BCNeacTBMe MNPOrpamMMHOMN
owmnbku. MNMpegnoyTuTenbHo, B coobweHnn 06 owmnbke MOXHO onpenennTb
NPOrpaMMHbIN peXUM, B KOTOPOM YCTPOWUCTBO paboTano, Korga npousowna
owmnbka. «CNNWLIKOM BbiCOKAa TeMnepaTypa» MOXET yKa3blBaTb Ha TO, UTO
TemnepaTypa, M3MEpeHHasa Ha AaTyuKe TemnepaTypbl, CAMLWKOM BbICOKa
WNn AaTyuMK TemnepaTtypbl HencnpaseH. «CAMWKOM HU3Kaa TeMmnepaTtypa»
MOXET YyKa3blBaTb Ha TO, 4YTO TeMmnepaTypa, WM3MepeHHas Ha paTyunke
TemnepaTypbl, CAWWKOM HWU3KAA WAW YTO AaTYMK TeMmnepaTypbl
HencnpaBeH. «[JOCTUrHyTa TemnepaTypa neyebHOro BO34ENCTBUA» MOXET
yKasbiBaTb M60 Ha TO, 6blna nM [OCTUTHYTa Xenaemaa TemnepaTypa
nevyebHoro sosaencrTemsa, nMb6O Ha TO, YTO npousoLwia ownbka BO BpeMs

das3bl npegBapuTeNnbHOro Harpesa.
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MpeanouyTUTENbHO, COXPAHEHHbIE CUCTEMHbIE AaHHble U OT4YeTbl 06
owmnbkax MoryT 6blTb MCNONbL30BaHbl ANS AWATHOCTUKM M UCMpaB/IEHUSN
npobnem ycrponcrea. TaknuMm ob6pa3oMm, HanpuMep, 3TN AaHHble MOTYT ObITb
CYUTaAHbl, €CNN KJIMEHT OTnpaBssfeT HeucrnpaBHOe YCTPONCTBO. Ha
OCHOBAHWM 3TUX [aAHHbIX MOXHO COOTHECTM BO3HUKLWINE OowunbKMy,
Hanpumep, «CNUWKOM BbiCOKaa TeMmnepaTtypa», C APYTMMU CUCTEMHbIMU
OAAHHBIMW O KOMMYECTBE UMKNOB nedyebHOro BO3aencTeua wunu cbpoce
CTOPOXEBOro yCTpOWCTBA. Ha OCHOBAHMKU 3TUX AA@HHbLIX MOXHO MOCTOSHHO
ONTUMU3NPOBATL XapakKTepuctnkn 6e30nacHOCTM ycTponcTtea o dase
pa3paboTkn n nocne Hee. BO3MOXHOCTb TOro, YTO YCTPOWCTBO COAEPXMUT
XpaHunuwe Ansg CUCTEMHbIX JAaHHbIX M oT4eToB 06 ownbkax, Takum
06pa3oM, NO3BONSET HEMNPEPbLIBHO yAy4llaTb annapaTHble U NPpOrpaMMHble

KOMMNOHEHTbI HA OCHOBE 3HA4YMMbIX AAHHbIX.

Ewe B 04HOM AONOJHUTENBHOM BapuaHTe peanusauun, yCTPOUCTBO
XapakTepu3lyeTca TeM, 4YTO B YCTPOWCTBE YNpaBAE€HUA YCTAHOBJIEHO
yacTHoe nporpamMMHoe obecneyeHune, KOTOpOE€ MO MeHblleh Mepe
ynpasnseTr peryaMpoBaHueM TeMmnepaTypbl MNOBEPXHOCTU JseyebHOoro
BO34EWCTBUSA, MPU 3TOM 4YacTHOE NporpaMMHoe obecrneyeHne Ccopepx uT
ctopoxeBon cyetuyuk (CC), KOTOpbIN OTCNEXWUBAET, OCYWeCcTBAseTca nu
WCNONIHEHME 4YACTHOro nporpamMmHoro obecneyeHunsa. B cooTBeTCTBUM C
n3obpeteHneMm, nNpeanoyvYTUTENIbHO, 4YacTHOEe nporpamMMHoe obecneyeHune
O3Ha4yaeT nporpamMy nporpaMMHoro obecnedyeHus, To eCTb, €ro cnepyert
NOHUMATb KakK WHCTPYKUMM Ana cnocoba, peannsyeMoro C MNOMOLLbIO
KOMMNbIOTEpPA, KOTOPbIA  pacnonoXeH B  YCTPOUCTBE  YyMNpaB/ieHUs,
npeanovYTUTENbHO, B MUKponpoueccope. To eCTb 4YacTHOe nporpamMMHoe
obecneueHune, nNpeanouYTUTENbHO, COAEPXMUT nporpaMMHoe obecnedeHue,
KOoTOpoe  aBngerca  (PYHKUWMOHAJbHO  CBA3a@aHHbIM  C  annapaTHbIM
obecneyeHneM yCTpOWCTBaA, TO €CTb, B 4YACTHOCTW, C HarpesaTe/ibHbIMU
nnacTMHamMuM W AaTyukamu TemnepaTypbl. [lpegnoyTuTenbHO, 3anyck
YacTHOro nporpaMMHoOro obecneyeHna OCYLWECTBASETCA Npu 3anycke

YCTPOMCTBA U NpUHMMAET Ha ceba PYHKUMM MOHUTOPUHIA W yrnpasieHus
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annapaTHbIMW KOMMOHEHTaMW YCTpouUcCTBa. TakuMm o06pa3oM, YCTpPONCTBO
ynpasfieHusa, npeanoyYTUTEeslbHO, Ha OCHOBE 4YacCTHOro nporpaMMHOro
obecneueHnsa, oueHMBaeT, Hanpumep, p[aHHble W3MEpeHUW p[aTYNKOB
TemMnepaTypbl U NOAb30BaTE/NbCKMX BBOAOB, AJ1A YyrNpasBjieHna nojayvyen
TOKAQ Ha HarpesaTefibHble nMJjacTUHbI BO BpeMa Uuukna nedyebHoro
BO34AENCTBUSA. B COOTBETCTBUMU C n3obperteHunem, annapaTHo
peann3oBaHHble KOMMOHEHTbl, NpeanouYTUTENbLHO, MpeacTaBasalT cobon
KOMMOHEHTbI, @YHKLUMKN KOTOpPbIX obecneynmBarOTCad HeE3aBUCMMO OT
npaBuabHON paboTbl YAaCTHOrO NporpaMMHOro obecneyeHnsa. Kak onuMcaHo
Bbllle, NPeAnoYTUTENbHbIN MOHUTOP TeMmMnepaTypbl ABASETCA annapaTHO
peann3oBaHHbIM, BCNeACTBME 4ero, ero @QyHkuma, oO3Havawwas
OorpaHuyeHuMe  MaKCUMManbHOM  TemnepaTypbl, MOXET  BbINOJHATLCA
He3aBMCUMO OT NpaBUIbHON paboTbl HAaCTHOro NporpaMMHOro obecneyveHuns
Ha YCTpoWCTBe ynpasneHua. [axe B ciyyae BbIXo4a M3 CTPOSA YaCTHOro
nporpaMMHoro obecnedyeHns annapaTtHO peasn30BaHHbIA  MOHUTOP
TemnepaTypbl MOXeT O6bICTPO HenpaBWIbHO OrpaHUYUTb MAKCUMAJIbHYHO

TeMnepaTypy NOBEPXHOCTM Ne4ebHOro BO34eNCTBUS.

B ocobeHHO NpepnoYTUTENbHOM BapuaHTe peanu3aunv MOHUTOPUHK
YacTHOro NpOrpamMMHOro obecneyeHuns yCTpOMCTBaA yrnpasJieHus
OCYLW,EeCTBASAETCA C MNOMOLWbIO annapaTHO peasM30BaHHOro CTOPOXEBOrO
cyetunka. B 23TOM cnyyae 0COBeHHO nNpeanovYTUTENbHbIM ABASETCA
CTOpPOXEBOW Tanmep. Mpepno4yTUTENLHO, CTOPOXEeBOW Tanmep
AKTUBUPYETCA 4YacCTHbIM NporpamMMHbiM obecneyeHneMm A0 Hadana da3sbl
neyebHoro Bospencrtensa. Bo Bpema ¢a3sbl neyebHOro BO34ENCTBMSA YacTHOE
nporpamMmmHoe obecneyeHue OTNpaBASET CUrHaja CTOPOXEBOMY TallMepy B
TeyeHne 3a[aHHOro wuHTepBasna BpeMeHW B uenax ero cbpoca. Ecnu
CTOpOXeBOW TanWMmep He cbpoleH, 3To, NpeanouYTUTENbHO, MPUBOAMUT K
nepesanycky 4acTHOro nporpamMMmHoro obecnedyeHusa. NHTepBan BpeEMEHM,
npeanoYTUTENIbHO, OPUEHTUPOBAH HAa BPEMS, KOTOPOE 3aniaHupoBaHoO ANS
BbINOJIHEHNA U3MEPEHNs TeMnepaTypbl U peryaMpoBaHUSa HarpeBaTesNbHbIX
NAacTUH C MNOMOLbLIO YACTHOro nporpaMMHoro obecnedyeHuns, M MOXET,

HanpuMep, cocTaBnaTb OT 2 Ao 10 mc. bnarogaps UCNonb30BaHUKD TAKOro
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CTOPOXEBOro TanWMepa, NpennoyTUTENbHO, NMPeACTaBAAeTCS BO3MOXHOCTb
NOATBEPXAEHMSA TOro, YTO MO MeHbleW Mepe BO BpeMsa (da3bl neyebHoro
BO34ENCTBUA yCTponcTBea yacTHoe nporpamMMHoe obecneuveHune
(YHKUMOHNPYET NpaBuibHbIM 06pa3oM, U YTO NMPOU3BOAMUTCA MOHUTOPUHI
TemMnepaTtypbl  NOBEpPXHOCTM  nedyebHoro  Bo3gencrBua. bnaropaps
annapaTtHO peann3oBaHHOMY CTOpPOXEBOMY TaWMepy A/ MOHWTOPUHIa
4YaCTHOro nporpamMMHOro obecneyeHus, NpeanoyTUTENIbHO, Hanpumep, C
NCNoNb30BaHUEM CTOPOXEBOro Tanmepa, TaKuM ob6pazom,
NpeaoCcTaBNAETCA BO3MOXHOCTb YAOCTOBEPUTBLCA B TOM, YTO €C/NM YacCTHOe
nporpammHoe obecrneyeHne He PYHKLWMOHWPYET npaBuabHbIM 06pasoM U
3af0aHHbIN  MHTEpBan BpeMeHW He nopaepxusaeTcd, ¢dasa nedebHOro
BO34ENCTBUA b6yaeT ocTtaHoBneHa. TakuM o6pa3oM, B AOMOJHEHUE K yxXe
OTMEYEHHbIM NPeanoOYTUTENbHBIM PYHKUUAM, NPEANnoOUTUTENIbHON ABAAETCA
apyrasa @yHkuma 6e30nacHOCTM YCTPOWCTBA, KOTOpas B COYETaHUM C
annapaTHO peann3oBaHHbIM MOHUTOPOM TeMmnepaTypbl, obecneyuBaer
NCKAOYEHNE neperpesa NOBEPXHOCTU NIe4ebHOro BO34enCTena faxe ecnu
yacTHoe nporpamMMmHoe obecneyeHne @QOYHKULMOHUPYET HEMNPaBUALHO.
Torpga, NpeanouYTUTENbHO, NNAaBKUA NMpefoXpaHuTeNb AOCTYNEH B KayecTBe
BCNOMOraTeNbHOro, AOMOAHUTENbLHOrO wWwara 6e30nacHoCTM. JTa rpajauums
MexaHu3MoB 6e30macHOCTM  NpuBOAUT K TOMY, 4YTO YCTPOWCTBO

HEOXNAAaHHbIM o6pa30M ABNSAETCA AONTOBEYHbIM U 6@30NacHbIM.

Ewe B OQHOM nNpeanoyTUTENbHOM  BapuaHTe  peanusauumu
n3obpeTteHne OTHOCUTCA K TMPUMEHEHWUK YCTPOUCTBaA ANA JieYeHus
XPOHMYECKOro npypuTa, YMeHblueHus 3yaa BCAEeACTBME AepMaTuTa uiau
nocne KOHTaKTa C  SA40BUTbIMW  KHUBAPUAMM  UMAM  pPacCTEHUAMMU,
npeanovYTUTENbHO, NOC/Ae KOHTaKTa C Meay3on. B gonosiHeHue, yCTPONCTBO
MOXeT ObITb UCMONIL30BAHO AJ19 JIeYeHNa NpypuTa Kak nobouyHoro addekTta
KOXHbIX 3aboneBaHui, TakUX KaK 3K3ema, HenpoaepMmaTuT, YypTUKapus,
KOXHbIX WHGEKUUIN, CYXOCTU KOXW, napas3uTtoB (HanpuMmep, 4YecoTKu),
HapyweHns obMeHa BewectB WA UHPEKUNOHHbIX 3aboneBaHun.
YCTponcTtBo MOXeT 3((PEeKTUBHO YMEHbLUTb 3yh AaxXe Npu anneprum Ha

NPOAYKTbl MUTAHWUS WAW NeKapCTBEHHble npenapaTbl. B cooTBeTCTBUM C
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n3obpeteHneM O6bII0O YCTAHOBAEHO, 4YTO TIUNOTEPMUYECKOE JfedyeHune C
npeanovYTUTENbHbIM  OnpeaeneHneM napameTpoB AN TemnepaTypbl
ne4yebHOro BO3AENCTBMA M pa3Mepa NOBEPXHOCTU nevyebHOro BoO34encTBuS
B YKaszaHHbIX o6nactax nNpuMEHEeHUA NpUBOAUT K  HEOXWAAHHO
nonoxutenbHoMy addekTy. Hanpumep, yCTpOMCTBO 3HAUUTENbLHO BbICTpee
n sdpdhekTnBHee npepoTBpawaeT 3ya NOCAEe KOHTaKTa C SAA40BUTbIMU
KHUgapnamMu, 4em TpaaUUMOHHbIE Ma3u uauM Kpema. [pu ncnonb3oBaHUu
YCTPOMCTBA €ro, nNpeanouyTUTENbHO, HakKNaAbiBalOT Ha Y4YacCTKU KOXMW.
3ateM, nocae BBoAA OT NOJb30BaTeNsd COOTHOCUMMO MPOUCXOAUT
aBTOMaTMyeCcKoe peryamposaHue TemnepaTtypbl MNOBEPXHOCTU nedebHoro
BO34ENCTBUA C NCNONb30BaHNEM YCTpOWCTBA ynpassieHus.
MpeanoyTuTeNbHO, NPUCYTCTBME Bpada He 0643aTeNbHO, BMECTO 3TOro,
YeslIoBEK MOXET CaMOCTOATENbHO MCNONb30BaTb YCTPOUCTBO. Bcneacrteue
NpOCTOTbI B  3KCOJAyaTauum U MOUYTU  HEMEANEHHOro  OlyulleHus
yMeHblleHna 3yaa, cobnwaeHne pexmma nedyebHoro BO3AEUCTBUSA
ABNAETCA HeobblvahHO BbICOKMM. OTMedyeHHOe cobnwaeHne pexuma
ne4yebHOro BO3AENCTBUA NO3BONASAET OCYLLECTBAATbL ANUTENbHOE JleyeHune
Jaxe cepbe3HblXx 3aboneBaHUaX, CBA3a@HHbIX C NpyputoM. KoMnakKTHbIN
pasMmep Takxe obecnedymBaeT rmbkoe MCNonb3oBaHWE. YCTPOUCTBO MOXET
6bITb TpaHcnopTupoBaHo 6e3 npobnem n, Taknm ob6pa3oM, Takxe MoOxXeT
6bITb B3ATO B Ka4yecTBe MPEBEHTUBHOMo CpeAacTBa B NOE34KM, B KOTOPbIX
CYLLLECTBYET MOBbILWEHHAA ONAaCHOCTb anfeprum uan ykycos meays. lNpamoe
Hayano neyeHusa, TakuM o6pa3oM, CTaHOBUTCA BO3MOXHbLIM Mocne
NOSABJIEHUA HAyajbHbIX CUMNTOMOB MPypuUTa, U MONOXUTENbHO BJIMAET Ha

ycnex neyeHus.

N306peTeHne 6yaeT AOMOJIHUTENBLHO OMUCAHO HAa OCHOBE NMPUMEPOB

6e3 orpaHn4yeHns nMu.

KPATKOE OMWUCAHUE YEPTEXEW

onr. 1 CxemaTnyeckun Bnp cbOKy npeanouTUTEeNbHOr0 BapuaHTa

peanunsaunn n3obpeteHus.
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our. 2 CxemaTnyeckum BUA, cBepxy npeanoYTUTENbHON
NOBEPXHOCTU JsieyebHOro BO3AEWCTBUMA W YCTAHOBKM HArpeBaTesibHbIX

nnacTuH.

OCYWECTBNEHNE N3OBPETEHNA

Ha ®Ul. 1 nokasaH cxemaTunyeckun Bug cOOKY npeanoyuTUTENbHOro
BapuaHTa peanun3aunmn n3obperteHus. Kopnyc (3) ycTpoucrsa,
npeanovYTUTENIbHO, CKOHCTPYyMpoBaH TakuMMm o6pa3oM, 4YTO OH MOXeT
YAEPXKNBATLCA B pyKe C uenblo obecneyeHusa npocrtoro u ypobHOro
npuMeHeHua. lMpeanouTUTENbHbIA BapuaHT peanusaumu kopnyca (3) ¢
PYKOATKOW OCOO6EHHO noaxoauT ANa AO0CTAaBKU MOBEPXHOCTU nedyebHoro
BO34AENCTBMUA K pas3jIMyHbIM 4acTaMm Tena 6e3 AUWHUMX ycunuin. B 3ToM
chy4dyae, NoBepxXHOCTb (1) neyebHOro BO34ENCTBUA 3aKlOUEHA B nepenHen

obnacTtn HMXXHEN yacTn Kopnyca.

Ha OWUI. 2 nokazaH cxeMaTU4yeCKMin Bwuh nNpeanoyYTUTenbHON
nosepxHoctn (1) neyebHOro BO3AEWCTBMA U YCTAHOBKW HarpeBaTesibHbIX
nnactnH (5). B uenax nydywero noHMMaHuda, NoBepxXHOCTb (1) nedyebHOro
BO34AENCTBUA nNpeacTaBsieHa TONbKO €e NepuMeTpoM, TaK 4YTO BWUAHa
YyCTaHOBKa HarpesaTesibHbIX naactuH (5), BXopdawmx B YCTpoUcTBO. B
0C0beHHO npeanoyYTUTENbHOM BapuaHTe peanum3auunm ycTtpouctso 11
COAEPXUT HarpesaTesibHble naacTuHbl (5) anameTpom okono 6 MM. Harpes
nogepxHoctn (1) nedyebHOro BO3AENCTBUA A0 TemnepaTypbl Ne4vyebHoro
BO34AENCTBUSA OCYLLECTBASAETCA NOCPEeACTBOM KOHTaKTa HarpeBaTefbHbIX
nnactmH  (5), MU B AaHHOM 0CO6EeHHO nNpeanoYTUTENbHOM BapuaHTe
peanM3aunmm OHa COCTOUT W3 KEepaMW4yecKoro HuTpuaa aJloMUHUSA
TonwmHon 1,3 MM. [aHHbIn 0COBEeHHO npeanovYTUTENbHbLIA BapuaHT
peanun3aunm yCTpOMUCTBA MOXET 0CO6eHHO 3(PPEeKTUBHO YMeHbllaTb 3Yj

BCneacTesune paaa 3aboneBaHunin.
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Ccbinka penaetca Ha TOT (pakT, UYTO pasnyHbie anbTepHaTUBbI
OMNMCaHHbIM  BapuaHTam  peanusauumn  nlobpeteHnsa  MoryT  ObITb
MCNONBb30BaHbl C ULEAb WUCNONb30BaHUA WU300peTeHns U  [OCTUXEHUS
pelleHna B COOTBETCTBUM C u3obpeTteHneMm. YCTPOUCTBO B COOTBETCTBUU C
n3obpeTteHneM M ero fnpuMEeHeHne He OorpaHuyeHbl B CBOMX BapuaHTax
peanun3sauynu npeanoyYTUTENbHbIMK BapnaHTamu peanu3auum,
npuBeaEeHHbIMKU Bblle. BMecTo 3TOro, BO3MOXHO MHOXECTBO BapuaHTOB
KOHCTPYKUNU, KOTOPble OTAMYAKTCA OT NMOKa3aHHOro peweHuns. dopmyna
n3obpeteHna npegHasHauyeHa Ana onpeageneHns obbema  3aWUThl
n3obpeteHna. ObnacTtb 3awuTbl B hopMmyne nzobpereHunsa, TakuMm obpasom,
OpUEeHTMpOBaHa Ha 3aliMTy YCTPOWCTBA B COOTBETCTBMM C M306peTeHueM,
npeanoYTUTENbHbIX NPUMEHEHUN n 9KBUBANEHTHbIX BAapUaHToOB

peanu3auuu.
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MEPEYEHb CCbhIJTOYHbIX OBO3HAYEHUIA

1 MoBEpXHOCTb e4ebHOoro BO34encTems

3 Kopnyc

5 HarpesaTtenbHasa nnacTuHa
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®OPMYJIA N30OBPETEHUA

1. YCTpONCTBO ANA rmnepTepMmnYecKoro nevyeHus 3yaa, cogepxauee:

a) NoBepxXHOCTb (1) neuyebHoro Bo3aencTensa u

b) ycTpolicTBO ynpaBneHua pAna perynaupoBaHusa TemnepaTypbl
nosepxHocTun (1) neyebHOro BO3AENCTBUA,

oT/IMyaloLuieecs TeéM 4YTo

pa3smep noBepxHocTu (1) neyebHOro BO3AENCTBUA cocCTaBnseTr oT 1
cM? o 18 cM?, a

YCTPOWUCTBO ynpaBieHus BbIMOJIHEHO C BO3MOXHOCTbIO
peryampoBaHusa nosepxHocTn (1) neyebHOro Bo3aencTemsa Bo Bpemsa da3sbl
Harpesa C NoaydYyeHneMm TemnepaTtypbl neyebHoro so3aencrenga ot 40°C go
65°C w©n C BO3MOXHOCTb nNoAAepXaHusa TeMmnepaTtypbl nedyebHoro
BO34EeNCTBUA B (pas3e e4yebHOro BO3AEWCTBUMA B TeUYEHWEe MNpoMexyTKa

BpeMeHn ot 4 c Ao 6 C.

2. YCTpPOWUCTBO MO NpeabiaywemMy nyHKTy,

oT/invyalouleecss TeéM 4To

pa3mep nosepxHocTu (1) neuyebHOro BO3AENCTBUA COCTaBASAET MO
MeHblleil Mepe 6 CcM2, MPeanoYTUTENLHO MO MeHbliei Mepe 7 cM?, a
TemnepaTypa ne4ebHOro BO34eNCTBMA HAXo4UTCA B Anana3oHe oT 42°C fo

53°C, ocobeHHO npeanoutntenbHo ot 50°C po 53°C.

3. YCTpOWUCTBO MO O4HOMY M3 Npeabliaywmnx nyHKTOB,

oT/ZIMyalouieecs TeéM 4YTo

YCTPOUCTBO COLEPXUT MO MeHbluen Mepe ABe HarpesaTesibHble
nnactuHbl  (5), nNpeanoyYTUTENbHO MO  MEHblleln Mepe  4eTblpe
HarpeBaTesibHble naactuHbl (5), a o0cobeHHO npeanoyYTUTENIbHO No
MEeHbLIEW Mepe WecCTb HarpesaTenbHbiXx naactuH  (5), KoTopble
npeaocTaBsieHbl BMeCTe C NOBEPXHOCTbIO neyebHoro BO3AEWNCTBUA U ANA
KOTOpbIX obecrneyeHa BO3MOXHOCTb YCTAaHOBKM TeMnepaTypbl NOCPEACTBOM

YCTPOWCTBA ynpaBaeHus,
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npuM 3TOM YCTaAaHOBKa TeMmnepaTypbl jne4yebHOro BO3AENCTBUA Ha
nosepxHoctn (1) neyebHOro BO3AENCTBUA BbINOJIHAETCA MNOCPEnCTBOM

HarpeBa HarpesaTenbHbIX naacTuH (5).

4. YCTPONCTBO NO OAHOMY U3 NpeablayLnX NYHKTOB,

oT/IMyaloLuieecs TeéM 4YTo

obecneyeHa BO3MOXHOCTb OTAENbHOrNO Yynpas/€eHUA M Harpesa no
MEeHbLIEN Mepe [BYX HarpeBaTesibHbIX nNnacTtuH (5), NnpeanoyYTUTENbHO NO
MEHbLIEW Mepe uUeTbipeX HarpesaTesbHbiX nnactuH (5), a ocobeHHo
npeanovYTUTENIbHO N0 MEHbLUEN Mepe WeCTU HarpeBaTeNbHbIX NAacTuH (5),

NoCpeaAcTBOM YCTPOWCTBA yNpaBAeHus.

5. YCTpoWCTBO NO O4HOMY M3 Npeabliaywmnx nyHKTOB,

oT/IMyaloLuieecs TeéM 4YTo

nogepxHoctb (1) neyebHOro BO3AENCTBMA nNpeacraBnaer cobon
COEAUHEHHYID  NOBEPXHOCTb W/Munnm  noeepxHoCcTb (1) nedebHoOro
BO34ENCTBUA COCTOUT M3 MHOXECTBA YacCTU4YHbIX MOBEPXHOCTEN, KOTOpbIE,

npeanoyYTUTENbHO, COOTBETCTBYIOT HarpeBaTenbHbIM nnactuHaM (5).

6. YCTpOWUCTBO NO npeabiaywemMy nyHKTy,

oT/IMyaloLuieecs TeéM 4YTo

YCTPOWUCTBO ynpaBieHus BbIMOJIHEHO C BO3MOXHOCTbIO
peryaMpoBaHuMa HarpepaTenbHblX nnactuH (5) B (¢asze Harpesa pfo
TemnepaTypbl Harpeea oT 43°C po 54°C wn C BO3MOXHOCTbIO
nogaep>XuBaHna temnepartypbl Harpeea B ¢a3ze neuyebHOro Bo34eNCTBUA B

TeueHune nepuoga ot 4 c go 6 C.

7. YCTpPOWUCTBO MO O4HOMY M3 NMpeabliaywmnx nyHKTOB,

oT/invyalouleecss TeéM 4To

noBepxHoOCTb (1) neyebHOro Bo3aencTemMsa uMeeT ToawmnHy ot 0,2 MM
Ao 5 wmMm, npeanoytuntenbHo ot 0,5 MM po 2 MM, 0cC06eHHO

npeanoytTuTenbHo ot 1 MM go 1,5 MM, M u3roToBAeHa U3 MaTepuana,
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nMewwero TennonposogHoctb npm 50°C ot 20 Bt/MK po 400 B1/MK,

npeanoytTutenbHo ot 100 ao 350 BT1/mK.

8. YCTpoMNCTBO NO OAHOMY M3 NpeabiayLmnX NyHKTOB,
oT/IMyaloLuieecs TeéM 4YTo
noBepxHoCcTb (1) ne4yebHOro BO3AEUCTBUA COLEPXUT KeEpaMuky

n/nnun 30n0T0.

9. YCTpOWNCTBO NO OAHOMY U3 NpeabiayLmnX NyHKTOB,

oT/IMyaloLuieecs TeéM 4YTo

YCTPOWUCTBO coAepXuUT oT 4 Ao 18 HarpeBaTenbHbiX nnactuH (5),
npegnouytTuTensHo oT 8 po 14 HarpesaTenbHbIX MNAACTUH, W pa3Mep
HarpesaTeNibHbIX nnactuH (5) HaxoauTcs B AmanasoHe ot 0,05 cm? go 2

cM2, npegnoytutensbHo ot 0,1 cm? go 0,5 cM2.

10. YCTpOWNCTBO NO OAHOMY U3 NpeabiayLLMX NYHKTOB,

oT/IMyaloLuieecs TeéM 4YTo

YCTPOMUCTBO COAEPXUT MO MEHbLIEN Mepe OAWH AATYUK TeMnepaTypbl
ANA n3MepeHusa TemnepaTypbl noBepxHocTu (1) neyebHoOro BO34ENCTBUA
n/Man NO MeHbLEN Mepe OAHOW HarpeBaTenbHOW NaacTuHbl (5), a

YCTPOMCTBO YNpPaBAE€HUA BbIMOJHEHO C BO3MOXHOCTbIO YCTAaHOBKM
TemnepaTypbl N0 MEeHbLUEeNn Mepe OAHOW HarpesaTesibHOW nnacTtuHbl (5) Ha

OCHOBAHWMWN AAHHbLIX N3MEPEHNA AaTUUKa TEMNEPATYPbI.

11. YCTpOWNCTBO NO OAHOMY U3 NpeabiayLLnX NYHKTOB,

oT/IMyaloLuieecs TeéM 4YTo

YCTPOWCTBO nMeer 6e3onacHoe  OTKJKOYEHUE Ha  OCHOBe
nporpamMmmHoro obecnedyeHna w/wmauM annapaTtHoro obecneyeHns npu

NpeBbILLEHNN MAaKCMManbHON TeMnepaTypbl.

12. YCTpOWNCTBO NO OAHOMY U3 NpeabiayLnX NYHKTOB,

oT/indaoLleecd TéM 4YTo
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YCTPOUCTBO COAEPXUT MAABKUWA NpefoxXpaHuTenb, OTKYaoLWmnn
YCTPOUCTBO B CAy4yae KOPOTKOro 3aMblKaHWa WAW HEperynupyeMmoro

Harpesa.

13. YCTpONCTBO NO OAHOMY U3 NpeabiayLLnX NYHKTOB,

oT/IMyaloLuieecs TeéM 4YTo

obecneyeHa BO3MOXHOCTb NoAAepXXaHua TemnepaTypbl sieyebHoro
BO34eNCTBUA BO BpeMA da3bl ieyebHOro BO3AEeNCTBUA B AMana3oHe +/-

10%, npegnoututenbHo +/-5%, a ocobeHHO npeanoyTuTENnbHO +/-3%.

14. YCTpOWCTBO NO OAHOMY U3 NpeabiayLnX NYHKTOB,

oT/IMyaloLuieecs TeéM 4YTo

YCTPOMUCTBO COAEPXWUT ONTUYECKMI YyKaszaTenb W/Wam UCTOYHUK
3BYKa, KOTOpble NOCPeACTBOM aKyCTUUYECKOro u/man onTUYecKoro curHana
yKasbiBalOT Ha Havano das3bl Harpesa, AOCTUXEHWe TemnepaTypbl
neyebHoro BO34ENCTBUSA, NPOLOIKUTENBbHOCTb da3sbl neyebHoro

BO34encTena n/mnun 3asepweHne dasbl neyebHOro BO3AENCTBUA.

15. YCTpONCTBO NO OAHOMY U3 NpeabiayLnX NYHKTOB,

oT/IMyaloLuieecs TeéM 4YTo

YCTPOMUCTBO COAEPXKUT ONTUUYECKNIN yKa3zaTesb MU UCTOYHUKA 3BYKA,
KOTOpble nocpeacTBoM aKyCTUYeCcKoro n/mnun ONTUYECKOro
npeaynpexaawLwero CurHajsa YykKasblBalOT Ha OTCYTCTBUE [OCTUXEHUSA
3a4aHHON TeMnepaTypbl ne4ebHoro Bo34eNCTBUA U/MNN HA OTKJAOHEHUSA OT
TemnepaTypbl Jne4dyebHOro BoO3AencTena BO BpeMa @dasbl ne4yebHoro
BO34AEWCTBUSA, nNpeBbiwawwmne npegnodytutenbHo +/-5%, a ocobeHHo

npeanoyTuTenbHo +/-3%.

16. lNMpuMeHeHne ycCTpoiicTBa NO OAHOMY U3 MPEAbIAYWMX MYHKTOB
ANA NeYeHuss XpOHUMUYECKOro NpypuTa, ANS YMEHbLIEHUS 3yaa BCAEACTBUE
AEepMaTUTa WAM NOCNEe KOHTakKTa C SA0BUTBIMM  KHUAAPUSMU UK

pacteHnaMmun, NnpeanoyTUTENbHO NOCNE KOHTAKTa C Meay3aMu.
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