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NHIAUKATOP COCTOAHUA HAT'PEBA U CITIOCOB HAT'PEBA /IS
YCTPOMCTBA, TEHEPHPYIOIIEI'O ADPO30.1b

OBJIACTb TEXHUKHU
Hacrosiee n300peTeHne OTHOCHTCST K YCTPOWCTBY, FE€HEPUPYIOLIEMY a3p030Jib, TAKOMY

KaK 3JIEKTPOHHAsI CUTapeTa, UCTIAPUTEIb HJIH YCTPOWCTBO HarpeBa 0e3 ropeHus.

IMMPEATTIOCBIJIKU U3OBPETEHH A

IlonyasspHOCTE M HUCHOJNB30BAaHUE YCTPOHCTB C YMEHBIIEHHBIM PHUCKOM WU
MOAU(HUIMPOBAHHBIM PHUCKOM (TakKe HW3BECTHBIX KaK HCIApHUTENH) OBICTPO BO3POCIH 32
INOCJICAHUE HECKOJIBKO JIET KAaK INOMOIIL B COI[efICTBPIPI 6bIBaJ'IbIM KYPHWJIbIIUKAM, >KCJIA0IIUM
6pOCI/ITI:> KYPUTb TPAAULIUOHHBIC Ta6aqule MNPOAYKTBI, TAKHE KaK CUTap€Thl, CUrapbl, CUTapUIIJIbl
U Tabak sl CaMOKPYTOK. JlOCTYIHBI pa3jnyHbIe YCTPONCTBA U CHCTEMBI, KOTOPbIE HAIPEBAIOT
BEIIEeCTBA, CIIOCOOHBIE 0OPa30BBIBATH a3P030JTb, IJIsl BHICBOOOKIEHUS Mapa JJisl BIbIXaHUS BMECTO
TOT0, 4TOOBI MTOJIATATHCS HA TOpeHHe Tabaka.

OO0wmenocTynHoe yCTPOUCTBO C yMEHBLIEHHBIM PUCKOM MITH MOAU(DULIPOBAHHBIM PUCKOM
npeacTaBisieT coOOM yCTpOHCTBO, IeHEpHPYIOILee a’po30ib W3 HArperoro cyocrpara, WA
YCTPOMNCTBO JIJIs1 HarpeBa 0e3 ropeHus. Y CTPOMCTBA 3TOrO TUIA FEHEPUPYIOT a3PO30Jib WM Tap
nyTeM Harpesa cyOcTparta, 00pa3yroIlero a3po30iib, Kak MpaBuilo, COAEPSKAIIEro YBIaKHEHHbIH
JIMCTOBOM TabaK WJIM APYrod MOAXOIALIMI MaTepHual, ciocOOHbI 0Opa3oBbIBATH a3PO30Jib, 10
TEeMIIepaTypbl, Kak mnpasmio, B nuamazone or 150°C mo 300°C. Ilpm Harpese cybcrpara,
o0pasyroIero a’spo3ojb, HO HE €ro CropaHHH WM TOPEHHH, BBICBOOOXKIAETCS a3pO30ib,
conepmamnﬁ KOMITIOHCHTBI, JKCJIACMbIC JIA ITOJIB30BAaTECJIA, HO HE TOKCUYHBIC U HC KAHLEPOTCHHBIC
no0OYHBIE IPOAYKTHI CrOpaHusi ¥ ropeHus. Kpome Toro, a3po30iib, NOJy4aeMblii yTeM HarpeBa
Tabaka WK IPyroro Marepuaa, CmocoOHOro o0pa3oBbIBaTh a3P030Jib, KAK MPABKIIO, HE BhI3HIBAET
BKYC rapu HWJIH TOpEYH, BOSHPIKaIOLL[I/Iﬁ H3-3a CropaHuss U TOpPCHUA, KOTOprﬁ MOXET 6bITb
HETIPHSITEH TOJIb30BATENIO, U, CIENOBATEIbHO, sl cyOcTpaTta He TpeOyroTcs caxapa U ApYyrHe
I[O6aBKI/I, KOTOpPBIC, KaK IIPAaBUIJIO, I[O6aB.]'I$II-OT B TAKHE MaTCpUalibl IJId TOTO, LITO6I:>I caeiaTtb AbIM
u/vnu map OoJiee MPHUATHBIM IS TTOJIb30BATEIS.

H3BecTHBIE YCTPOICTBA, TEHEPUPYIOIIME Aa3p0o30Jb, Kak MPaBHIO, COAEpIKAT
HArpeBaTEJIbHYI0 Kamepy Uil pa3MelleHHs PAacXOIHOW YacTu cyOcTpara, T€HEpUpPYIOIIEro
A3p030Jib, UICTOYHUK SJICKTPONIUTAHUSA U CXEMY YIPABJICHUSA AJIs1 YIIPABJIICHUA l'IO}_Ia"IeI‘/'I IIUTaHUA
Ha HarpeBaTeIbHYI0 KaMepy OT UCTOYHUKA 3JIEKTPOIUTAHUS.

B ypoBHE TeXHUKM OBUIM PACCMOTPEHBI Pa3JIMYHbIE TUIBI YCTPOMCTB, T€HEPUPYIOIINX
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asposzonib. Hanpumep, B nybnukanmu B coorBerctBuu ¢ PCT 3a mHomepom WO 2007/012007
PACKpBIT criocod M cUCTeMa AJIs UCIIApPEeHUs BELECTBAa, MPUYEM BELIECTBO MPENCTABIAET COOOM
Taba4YHbIN KapTPUIK.

Jlpyroit nmpuMep npowLTIOCTpUpoBaH B nmyOiukanuu B coorBerctun ¢ PCT 3a HoMepom
WO 2017/191176. B sToii myOnukanuuy packpbIT KapTPUIK U UCTIOJNB30BAHUS C CHCTEMOH,
TeHEepUPYIOLIeH a3p030Jib, KOTOPBIH CONEPIKUT pe3epByap AJIsl XpaHSHUS JKUIKOCTH, 00pa3yroLe
a’p030J1b, U MHAYKLMOHHO HArpeBaeMblil 3JIEMEHT. B kapTpumke NpUMEHsETCs KanWJUIPHBIN
SJIEMEHT Ul TIepeiavyM >KUAKOCTH, 00pas3yrouieil aspo3oib, OT pe3epByapa Ha WHIYKIIHOHHO
HarpeBaeMblil 3JIEMEHT, U MHAYKLMOHHO HarpeBaeMblil 3JIEMEHT BBINOJHEH C BO3MOXHOCTBIO
HarpeBa NepefaBaeMON JKUAKOCTH, OOpa3yrolLleid a’po3oiib, ISl ee ucnapeHus. B BapuaHTax
OCYILIECTBIICHHUSI 3TOH CHUCTEMbI B HEH HCIIOJB3YIOTCS JKUAKOCTH, 0OpasyroIue a3po30Jib, UIH
HEXKUIKAsl Cpela, BBICBOOOKIAIOIIAST apOMATH3ATOP.

B nienom, B ycTpoiicTBax, FreHEpUPYIOLINX a3p030Jib, MOKET NCIIOJIb30BATHCS OAUH U3 psifia
Pa3JIMYHBIX TOAXO0B /IS [lepeAayu Teria BeLEeCTBY [JIs1 MOJNyueHus napa win a3posons. OqHum
13 TaKUX TOJXOMOB SIBJISIETCS YCTPONCTBO, T€HEPUPYIOLIee a3p030Jib, KOTOPOE MOJAET TEIIO Ha
CBEMHYIO OCHOBHYIO 4aCTh, TAK Ha3bIBAEMYIO "MAJIOUKY", comepskaiyro TabauHblii MaTepuan. B
TAKOM yCTPOMCTBE OOBIUHO LieJiecooOpa3Ha OJIM30CTh UCTOYHHUKA TEIIa K OCHOBHOM YacTH, T. €.
TabayHON mnanoyke, 4TOObl MAKCHUMAJIbHO YBEJIMYUTh TEIJIOBYIO SHEPTHUIO, IMEPENaBaeMyl0 OT
UCTOYHMKA TeIUla YCTPOWCTBA Ha MaTepuaj, INeHEpUPYIOIMUH a’po3onb. B uneane cbeMHas
OCHOBHAs 4aCTb HAXOAUTCS B KOHTAKTE C UCTOYHUKOM TeIIa AJsl MAKCUMAJIbHOIO YBEINYCHMUS
s¢dexTuBHOCTH mNepenaun Teria. [IpuMepbl TaKMX MPOAYKTOB BBIMYCKAKOTCS CEPUHHO TOA
ToproBbiMu HanMeHoBaHussMU Ploom TECH™ u Ploom+™, npuuem npoayktel Ploom TECH™
UCTIONIb3YIOT HU3KOTEMITEPaTYPHBIH MPOLIECC HArpeBa, B TO BpeMsl Kak MpoaykTel Ploom+™
UCTOJIB3YIOT BBICOKOTEMIIEpaTypHbIN MPOLIECC HArpeBa.

OOBIMHO YCTPOICTBO CONEPIKUT OCHOBHYIO YaCTh, MEUb C HArPEBATEIbHON KaMepou Iis
TabaYHON MaJOYKH, 3JIEKTPOHHBIE CpeacTBa, Takue kak PCB (mevaTHas muaTa), st IpUBEIeHUs
B JICWCTBUE YCTPOWCTBA U UCTOYHUK SHEPTHH, TAKOH Kak Oarapes (mepe3apsokaeMast WIH HET).

Onna 13 mpobieM, ¢ KOTOPBIMU CTAJIKMBAETCS MOJIB30BATEb PU UCMOIB30BAHUU TAKHUX
YCTPOMNCTB 3aKJIFOYAETCs B HA/UIeKAIIeH HHANKAIIMN COCTOSTHHSI IPEABAPUTENbHOTO Harpena (Win
NpOrpeBa) YCTPOMCTBA, TAK YTO TNOJb30BATEIb IPABIIBHO HH(POPMHUPYETCS O TOTOBHOCTH
yCTPOHCTBA K UCMIOJIB30BAHMUIO, T. €. K mapeHuo. TpedoBaHus mporecca nporpesa MOryT 3aBHCETh
OT HECKOJBbKUX (DaKTOpPOB, HANpUMEP. BpPEMEHH, YPOBHs 3apsina Oartapeu, 3¢pdexTuBHON
TEMIIePaTypbl YCTPONUCTBA (MCMONB30BAJIOCH JIM OHO TOJIBKO YTO AJISI MApPEHUs WIM OHO He

UCIIOJIB30BAJIOCH B TEUCHUEC OINPEACJICHHOTO TMPOMEXKYTKa BpPEMECHU W TEHIEPLb SABJIKACTCA



XOJIOZHBIM), TEMITEPATYPBI OKPYKAIOIIEH cpenbl (HampuMep, TEMIIEPATyphbl BO3AyXa CHAPYKU) U
KOHKPETHOTO BbIOOpa MPOMYKTA, FEHEPUPYIOLIErO a3p030Jib, UCIOIB3YEMOrO B YCTPOHCTBE ISt
napeHus. JTO 3HAYUTENbHOE KOJUYECTBO (PAKTOPOB M TOT (PaKT, YTO 3TH MapaMeTpbl MOTYT
U3MEHSTbCS MEXIYy MCIIONb30BAaHUAMH, 3aTPYIHSET OIpefeleHne MNOAXOMAIIUX IapaMeTpoB
HarpeBa (Hampumep, NPOAODKUTENBHOCTh HArpeBa, TEMIIEpaTypy WM IOCIe0BaTebHOCTh
TEMIIEPaTyp), YTOOBI 0OECTIEUUTh HArPEeB MPONYKTA, FTEHEPUPYIOILETO a3p0o30Iib, 10 HAAJIeKalIeH
TEMIIePaTypbl K TOTOBHOCTh YCTPOMCTBA K MCIIOJIb30BAHHIO. B HEKOTOPBIX Cly4asix yCTPOHCTBO,
reHepHpyIolnee a’po30jb, MOXKET HEBEPHO CHTHAJIM3HPOBATh IMOJB30BATEII0 O TOM, HYTO
YCTPOHCTBO TOTOBO K HCIIOJIb30BAHHUIO, YTO MPUBOIUT K HEJOCTATOYHOMY HJIM YPE3MEPHOMY
HArpeBy PaCXOMHOH YaCTH, TeHEPUPYIOIIEH a3p030Jb, U HEYIOBJIETBOPUTEIBHBIM OLIYIIIEHUSIM OT
UCTIONIb30BaHMsL. Takke BaXKHBIM SIBJIIETCSI TO, YTO YCTPOHCTBO MPUBOAUTCS B NEHCTBHE IS
UCTIOJIb30BAHUSI HACTOJBKO OBICTPO U 3(PPEKTHBHO, HACKOIBKO BO3MOXKHO, YTOOBI YJIYUIIHTH
OLIYIIEHHUS OT MCIIOJIb30BAHMSI.

B cBeTe paccMOTpPEeHHBIX BBILIE HENOCTATKOB B JAHHOH OOJACTH TEXHHKH, HACTOSINIEE
n300peTeHNe OPUEHTUPOBAHO HA YCTPAHEHHWE MO MEHbINEH Mepe OMHOM M3 BBIIEONMHCAHHBIX
npoOJeM U Cpeau MPOYero HaIpaBleHO, B YACTHOCTH, HA TO, YTOObI YUUTHIBATH PA3JINYHbIC
napameTpbl, KOTOpPbIE BIUSIOT HA MPOLENYPY Mporpesa, 1 3¢p(eKTUBHO CUTHAIM3UPOBATD, KOTAA

YCTPOMCTBO T'OTOBO K UCIOJIb30BAHUIO.

KPATKOE OITMCAHME U30BPETEHMA

B cooTBeTCTBMM C TEpBBIM AaCIEKTOM HACTOSINEro HW300pETeHusl IpelaraeTcs
YCTPOMCTBO, FTEHEPUPYIOILEE a3PO30JIb, COAEPIKALIEE. HArPEBATEIbHYIO KaMePY, BBIIOIHEHHYIO C
BO3MOJKHOCTBIO YIEPKMBAHUs CPElbl, FEHEPUPYIOLIEH a3p030Jb, HArPeBaTENb, BBITOJIHEHHBIN C
BO3MO’KHOCTBK) HarpeBa HarpeBaTeNbHOW KaMepbl MPH HUCIOJb30BAHUH, CPENCTBA U3MEPEHUs
TEMIIEpaTypbl, BBIIOJHEHHBIE C BO3MOXKHOCTBK) M3MEPEHHUs TEeMIlepaTypbl HarpeBaTessl WU
HarpeBaTeNIbHON KaMephl, 10 MEHBLIEN Mepe OJTHO BBIIOJHEHO C BO3MOXKHOCTBIO YKa3aHUs HA TO,
YTO M3MEPEHHas TeMIlepaTrypa JOCTUIJIA TEMIIePaTypbl UCIONBb30BAHUS W/MIM HA HCTEUYCHHE
BPEMEHU MHULMATN3ALUN HATPEBA,; 3alIOMUHAIOLIEE YCTPOUCTBO, XpaHsIIee OJHY WU HECKOJIBKO
WHCTPYKLUH, MPUYEeM KaXkaash WUHCTPYKLUs ONpeAessseT NpPOLecC NPUBEAEHUsS B JEHCTBHE
HarpeBatTessi U HWHIUKATOPA, CXEMy VIPABJICHUsS, BBINOJIHEHHYIO C BO3MOXKHOCTBIO BBIOOpa
WHCTPYKLUH, XpPaHALIENCs B 3alOMHHAIOLIEM YCTPOWCTBE, W MPHUBEACHUs B JEHCTBUE
HarpeBaTessi 1 MHAMKATOpa B COOTBETCTBUH C BBHIOPAHHON WMHCTPYKLHMEH, TaK YTO HHIUKATOD
NPUBOAMUTCA B JEHUCTBHE JJIs1 YKa3aHWs Ha TO, 4YTO M3MEpPEHHash TeMmmeparypa IOCTHUIJIA

TEMIICPATYPbI HCIIOJIb30OBAHUSA W/HUIA YTO HCTEKIIO BpE€MA HWHUIHAJIHU3ALUNU HArpeBa, TaKHUM
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00pa3oM CUTHAU3UPYS, KOTJAa YCTPOHCTBO, TeHEPHUPYIOIEe a3PO30Jib, TOTOBO K HCIIOIb30BAHHUIO.

ITockonpKy yCTpOMCTBO, TE€HEpUPYIOLIee a3p0o30Jb, XPAHUT OAHY WM HECKOJIBKO
WUHCTPYKUMH JUIs TpUBENEHHs B JACHCTBHE HarpeBarels W WHIUKATOpPa, YCTPOWCTBO,
TeHepUpyIolee a’3po30Jb, CHOCOOHO MPUCTIOCAOIUBATHCS K WM3MEHSIOIIUMCS IapaMeTpam,
BJIMSIFOIIMM Ha TIPOLIEYPY MPOrPeBa, MyTeM BbIOOpa MOAXOAALIEeH HHCTPYKIUH It O0ecrieueHus
ONITHMMAJIbHOTO HArpeBa Cpenbl, TeHepUpyIoIel a’po30ib, AN TEKyIUX mnapamerpoB. Kpome
TOrO, TIOCKOJIbKY YINpaBJCHUE KaK HarpeBaTesieM, TaK M WHIUKATOPOM OCYLIECTBISIETCS B
COOTBETCTBUH C HHCTPYKLHEH, MOKHO O0ECIIEYHTD TO, YTO MOJIb30BATEINb MOJIYyYAeT MPABUIIbHOE
YBEIOMJIEHHE O TOM, KOT/Ia YCTPOHCTBO IOTOBO K HCIIOJIB30BAHUIO, YTOOBI H30€KaTh U3JIHUIIHETO
WIN HEJOCTaTOYHOrO HarpeBa CpeAbl, TeHEepPHpYIoIled a’po30ib, U COOTBETCTBYIOIIUX
HeraTHBHbIX 3((eKTOB Ha OIyLIeHUs OT HCMONb30BaHus. ClenoBaTeabHO, KOrna HHIUKATOP
NPUBOIUTCS B JAEWCTBHE Ui CHTHAIM3UPOBAHHMS O TOM, HYTO YCTPOMCTBO, T'E€HEPHPYHOIIEe
a’3po30Jib, TOTOBO K HCIIOJIb30BAHUIO, MOXHO OBITh YBEPEHHBIM, 4TO Oynmer obecneueHo
ONTUMAJIbHOE OIIYIIEHHE OT HCIIOJIb30BaHMA. B HEKOTOPBIX MpUMepax cxema YIpaBJIEHHUs] MOKET
obecreunBaTh BO3MOXKHOCTb HCIIOJIB30BAHHSI YCTPOHCTBA TOJBKO TOTZA, KOrJa COOJIOAEHBI
NOAXONAINNE YCJIOBUS, HANPUMEp, KOrZa H3MEpeHHas TeMIepaTrypa AOCTHIJIA TEeMIIEPaTyphl
UCTIOJIb30BAHMSI, WIIM IO UCTEYEHNH BPEMEHH WHUIMAIN3AallM1 HarpeBa.

Cpena, reHepupymroas a’po30jb, MOXET HMETb BHJ PACXOAHOW YacTH, KOTOpas
HarpeBaeTcsi i1 BBICBOOOXIEHUS adpo3oid. lIpenmouTurenbHO HarpeBaTelbHas Kamepa
BBIMIOJIHEHA C BO3MOXKHOCTBIO pa3MeIeHHsl TA0auHOro CTep:kHs (Min TabaqHON MaOUKH).

"T'0TOBO K HCIOJIb30BAHUIO" O3HAYAET, YTO CpeAa, TeHepHpyoInas a’3po30Jib, JOCTUIIIA
HEOOXOIUMON TeMIlepaTypbl Ha MPOTSDKEHHH HEOOXOAMMOrO TMEpHONa BpPEMEHH, YTOOBI
3¢ PEeKTUBHO reHepUpOBaTh a3p030Ib. Jpyrumu cIoBamu, 4To cpena, FeHepUPYIOIas a3po30Jib,
JOCTHIJIa TEMITEPATYPhI UCTIOIB30BAHUSI.

[IpennoyTuTe bHO MPUBEACHUE B IEHCTBUE MHANKATOPA IJIsl OCYLIECTBIICHHS YKA3aHUS Ha
TO, YTO U3MEPEHHAasl TEMIIEpaTypa JOCTHUTIIA TEMIIEPATypbl UCIIONBb30BAHUS W/WIIM YTO HCTEKIIO
BpeMsl HMHHLMAIM3ALMN HarpeBa, TakKUM O0pa3oM CHTHAJTU3UPYs, KOIrJa YCTPOWCTBO,
reHepHpyIolnee a’po30Jb, TOTOBO K HCIIOJNB30BAHUIO, AOMOJHHUTENIBHO IIPENyCMAaTPHBAET
NpUBEACHNE B NEHCTBUE MHIUKATOPA AT O0ECIeUYeHUs] YHUKAJIbHOTO CHUTHANA, CBSI3AHHOTO C
TOTOBHOCTBIO YCTPOMCTBA K HCIOJb30BaHUIO. Hampumep, MHOMKATOP MOXKET MPUBOOUTHCS B
IEWCTBUE ONMH MM HECKOJIBKO pa3 BO BpPEMs Iepuoja MPOrpeBa IO TOro, Kak HU3MEpeHHas
TEMIIepaTypa AOCTHTHET TEMIIEPAaTypbl HCIIOIB30BAHMUS W/MIM 1O TOrO, KaK HCTEUET BpeMs
MHULMAIN3aLMN HarpeBa, HO 3aTeM NPUBOIUTBECS B AEWUCTBUE sl OOECIEYeHUs CHUTHaJa,

OTVIMYHOIO OT CHUrHaja O TOTOBHOCTM YCTPOMCTBA K HCHOJb30BaHMKO. Hampumep,



CBETOM3JIYHAIOIIUM MHAUKATOP MOXET HAYMHAThb CBETUTBCS MO HApPACTAKOLIEH Ha MPOTSLKEHUH
Nepuoja MpOrpeBa, HO CBETUTHCS LEJIHMKOM, KOIZa HW3MEPEHHas TeMIliepaTypa AOCTUIJIA
TEMIIePaTyphbl HCIONB30BAHMS H/UIN MO UCTEUEHUHU BPEMEHU WHULMAJIN3AlUK Harpesa, 4ToObl
CUTHAJIM3UPOBATH O TOM, YTO YCTPONUCTBO IOTOBO K UCTIOJIb30BAHUIO.

IIpennovTuTenpHO 3allOMUHAIOLIEE YCTPOHCTBO XPAHUT NEPBYK) MHCTPYKLMIO, U CXEeMa
YIIPABJICHUS BBINOJHEHA C BO3SMOXKHOCTBIO IIPUBEICHMS B IEHCTBUE HATPEBATEN U MHIAMKATOpa B
COOTBETCTBUM C INIE€PBOM HMHCTPYKLMEH, NpUYeM IepBas HMHCTPYKLMS IPeayCMaTpUBAET:
NIpUBEACHUE B NEHCTBUE HArpeBaTeNs IJIsl HarpeBa HArpeBaTeNIbHONW KaMephbl A0 TEMIEPaTyphI
UCIIOJIb30BAaHUSl HAa IMPOTSDKEHMM INEpHOJA MpOrpeBa €  MOCHENYKOLUM  MOAAEPKAHUEM
HarpeBaTe/bHON KaMepbl IpPU TeMIepaType MWCIOJIb30BaHMs, WU IPHUBEICHHE B [EHCTBUE
WHIUKATOPa, YTOOBI CHTHATU3UPOBATH O TOM, YTO YCTPOWCTBO I'OTOBO K HMCIOJB30BAHHUIO IO
HCTEYEHUH BPEMEHM MHULMAIN3aLMU HarpeBa, rAe BpeMs HHULMAIN3ALUY HarpeBa MPEeBbILIAeT
nepuoxn nporpesa. TakuM oOpa3oM, yka3aHHE HA TO, YTO YCTPOHUCTBO FOTOBO K UCIIOJIb30BAHUIO
CBSI3aHO HE C TEMIEPAaTypOM HArpeBaTeNs, a CO BPEMEHEM MHULMAIA3ALMM HArpesa, T. €.
KOHKPETHOM TNPONOJDKUTENBHOCTBI) Harpesa. B ciydae ¢ OnpeneneHHbIMH — Cpenamu,
TeHEPUPYIOIIUMHU a3p030JIb, HANpUMep, PACXOAHBIMH YacTSIMH Ha OCHOBE Tabaka W TpH
HEKOTOPBIX YCJIOBUSX OKPY KarOLIEH CPebl, HAIPUMED, PU HU3KOU TEMIIepaType OKPYKAOLIEro
BO3/yXa, CYIIECTBYET 3aJ€pPKKa IOCIE TOro, KaK HarpeBaTeslb JOCTUIaeT TEMIIEPATYpPhI
HCIIONIBb30BAaHMS U 0 TOTO, KaK Cpeaa, FeHepHpyrolas a’3po3oiib, 3P(GEeKTHBHO BBHICBOOOXKAAET
asposonb. Ilpu Takoif KoHQUrypaluu yCTpOiCTBa cCpenma, TI€HEepHUpYIoIlas adpo30iib,
HOANEPKUBAETCS TIPH TEMIIEpAType HCIOIb30BAHMS HAa IPOTSKEHUH 331aHHOTO BPEMEHH, YTOOBI
o0ecreynBaTh €e TOTOBHOCTb K UCIIOIb30BAHUIO. BpeMsi MHUIMAIH3aIU MOKET ObITh BBIOPAHO
Ha OCHOBE OJHOIO MJIM HECKOJbKUX W3 M3MEPEHHONW HadyalbHOW TeMIlepaTypbl Harpesa,
TEMIIEpaTypbl OKPY’KAIOIIEr0 BO3/yXa, KOHKPETHOH HAarpeBaeMoOW Cpenbl, TIeHEepUpyrouLen
a3p030JIb, WU TTOJIB30BATENLCKOTO BBIOOPA.

Ilepuon mporpeBa mpencraBiseT coOOH BpeMsi OT MOMEHTa MEPBOTO BKIIOUEHUS
Harpeearesnss W 10 TeX MOp, KOIZa W3MEPEHHas TeMIeparypa JOCTUraeT TeMIEepaTyphl
ucrionb3oBanus. IlognepxaHue TemmepaTypbl HCIOJIB30BAHMsI O3HA4YaeT MOAAEP:KaHHE
TEMIIepaTypbl UCMONB30BAHUS HA MPOTSLKEHUU MPOAOJLKUTENBHOCTH CEAHCA, T. €. NOCTaTOYHOU
JUIA WCIOJIb30BAHUS YCTPOMCTBA IOJI30BATEIEM M CYIIECTBEHHOIO M3PaCXONOBAHHS CPEINBbI,
TEHEPUPYIOLIEN a3p030iib. IIpOnOIKUTENBHOCTE C€aHCa MOKET COCTABJIATh, HAIPUMED, OT 2 10
10 MuHyT, OOJIEe MPENIOUTHTENBHO OT 3 10 6 MUHYT.

Bpems mHHMLMANM3aluu MOXKET NPEACTaBIATh COOOH MPOMOILKUTENBHOCTh HarpeBa OT

Ha4YaJIbHOI'0 BPEMCHU BKIIIOUCHUS HArpeBaTCJisd OO TPHUBCACHHSA B HeﬁCTBHe WHAUKATOpa JId



6

CUTHAJIU3UPOBAHUS O TOM, YTO YCTPOWUCTBO NOTOBO K HCIOJIb30BaHUIO. BpeMsi mHULManu3anun
MIPEANOYTUTENBHO MPEBBIIIAET NEPUOA MPOrpeBa Ha OT 5 10 60 CeKyHA, MPEANOYTUTENBHO OT 15
10 45 cekyHn, Hambosee npeanodTuTenbHO npudausutenvHo 30 cekyHa. IlpennmoururensHO
HarpeBaTesIbHasl KaMepa B OTUX NIPUMeEPax BBIMOJHEHA ¢ BO3MOXKHOCTBIO Pa3MEIIEHUs pACXOIHOM
YacTH, coaepskamei TabauHblli MaTepua, TAKOH Kak TabavHbIA CTep:keHb. BbUIO onpexnesneHo,
YTO HarpeB TAKHX PACXOIHBIX HacTel OCOOEHHO 3aBHUCHT OT (haKTOPOB OKPYIKAIOIIEH CpEebl,
TAKUX KaK TEMIIepaTypa OKPY KarOIIEero BO3AyXa.

IIpennouturensHO mnepBas MHCTPYKLMS IPENyCMaTpUBAET. INPUBEACHUE B JEHCTBUE
WHANKATOPA, KOTJa TeMIlepaTypa HMCIOJb30BAHUS IMOANEPKUBAIACH HA MPOTSKEHUU IEPUOAA
Harpesa oT 10 pgo 60 cexyHnA, Iyisi CUTHAaIU3UPOBaHUSA O TOM, YTO YCTPONCTBO TOTOBO K
UCTIONIb30BaHMI0. B 3TOM ciiyuae BpeMsi MHUIIMATU3ALMH HArPEBa MPEACTABISIET COOOH CyMMy
NepuoJa Harpesa U JOMOJHUTEIBHOIO BpeMeH! Harpesa oT 10 1o 60 cexyHn, NpeanoYTUTENbHO
ot 20 1o 40 cekyna. JlonosHUTEIbLHOE BpeMsl HarpeBa MOKET ObITh BBIOPAHO HA OCHOBE OTHOTO
WM HECKOJIBKMX H3. IOJb30BATENIbCKONO BBOJA, HA4YaJlbHOM TEMIEpPATypbl, H3MEPEHHOHN
CPEeNCTBAMH M3MEPEHHUs TEeMIIepaTypbl, CBOWCTBA HArpeBaTessl, U3MEPEHHOW TeMIepaTyphl
OKPY’KaroOIero BO3AyXa; OCTABLIErOCs YPOBHS SHEPIHMU OaTapew YCTPOMCTBA, F€HEPUPYIOLIETO
a’po30JIb.

IIpennouTuTenbHO  3alIOMHUHAKOLIEE YCTPOMCTBO  JOMOJHUTEIBHO XPAaHUT BTOPYIO
UHCTPYKLUIO, U CX€Ma YIIPaBJIEHUs JOMOJHUTENIBHO BBIITOJIHEHA C BO3MOKHOCTBIO PUBEECHHUS B
AeCTBUE HarpesaTessl U MHAUKATOPa B COOTBETCTBUM CO BTOPOHM MHCTPYKLMEH, IPUUEM BTOPas
UHCTPYKLUSL TpeAycMaTpuBaeT. TMPUBEACHHE B [ACWCTBUE HarpesaTens I Harpesa
HarpeBaTesIbHON Kamepbl O TEMIEPATYPbl UCTIONb30BAHMS HA MPOTSKEHUU NTEPUOAA POTrPeBa C
MOCJENYIOUINM MOAAECP)KAHUEM HarpeBaTesIbHONW KaMepbl IIPU TeMIIepaType UCHOJIb30BAHUS, U
NpPUBEACHUE B AEHCTBUE MHAMKATOPA NPH MEPBOM NOCTHXKEHUH TEMIIEPATypbl UCIOIb30BAHUS
ISl CHTHAJTM3UPOBAHUS P TOM, YTO YCTPONUCTBO FOTOBO K UCIIONIb30BaHUIO. Takum 0Opa3om, cxema
YIPaBJICHUS] MOXKET BBIOUPATH MEXKAY MEPBHIM MPOLIECCOM, B KOTOPOM HHIUKATOP MPHBOAMUTCS B
IEWCTBUE TPU JOCTH)KEHUH HU3MEPEHHOIH TeMIepaTypoil TeMIlepaTypbl UCMOIb30BAHUS, YTOOBI
CUTHAJIU3UPOBATH, YTO YCTPOUCTBO FOTOBO K UCHOJIB30BAHUIO, U BTOPBIM IIPOLIECCOM, B KOTOPOM
MH/AUKATOp MPUBOJUTCS B JENHCTBUE MO UCTEYEHUM BPEMEHM MHMLMAIU3ALUU. JTO MO3BOJISIET
NOJIb30BATEIIO BHIOMPATH MEXKY MPOLIECCOM, KOTOPBIH YKa3bIBAET HA TO, YTO YCTPONUCTBO TOTOBO
KaK MOJKHO ObICTpee, M MPOLECCOM, B KOTOPOM OCYIIECTBISIETCS TONOJHHUTEBHbBIA HArpeB IJIs
o0ecredeHus ONTUMAJIBHOTO OLIYINEHUS 3a cUeT 0oJiee MPOAOIKUTEIBHOTO BpEMEHN OXKUIAHUSL.
Kpome Toro, mporecc MOXeT BbIOMPATbCS HAa OCHOBE YCJIOBUH OKpYXKaroIed cpemsl A

o0ecriedeHusl TOro, 4TO yCTPOHCTBO rOTOBO K Mcronb3oBaHMio. [lopneprkanue Temmeparypsl



UCIIOJIb30BAaHUSI O3HA4YaeT IMOAAEpKAaHUE TEeMIepaTypbl MCHOJb30BAHUS HA MPOTSDKCHUH
NPOAOJKUTENbHOCTH  CE€aHCa, HalpuMep, MOCTaTOYHOM [JIsi MCIIOJNIb30BAHMs yCTPOWCTBA
NIOJIb30BATENEM U U3PACXO0BAHUS PACXOJHON YaCTH.

IIpennovYTuTenbHO YCTPONCTBO MAOMOJHUTENBHO COAEPKUT MOJIb30BATENbCKUM BBOZ,
BBITIOJIHEHHBIH C BO3MOYKHOCTBIO TIOAAYM KOMAH/bI HA CXEMY YIIPaBJIEHUS U1 BIOOpa mepBOH
UHCTPYKLMU WM BTOPOH MHCTPYKUMU. [10Jb30BATENbCKUI BBOJ MOXKET MPEACTABISATh COOOI
nepeKkaryareab Win KHoOnky. IIpennodrurenbHO yaep:kaHue KHONKU HAa MPOTSKEHUU NEPBOU
NPOIOJIKUTEIbHOCTA BBIOMPAET MEPBYI0 MHCTPYKIMIO M yIEPXKAHWE KHONKH Ha MPOTSIKEHHH
BTOPOH TPONOJDKHTENIbHOCTH BBIOMPAET BTOPYHO MHCTPYKIHIO, TA€ TepBas M BTOpas
NPONOJKUTEIBHOCTH OTJIMYAKOTCS. MHIMKATOp, TAKOH Kak BUOPATOpP, MOXKET HCIOIb30BATHCS,
9TOOBI CUTHAJIM3UPOBATH IOJIb30BATEINO, Kakasih MHCTPYKums Obuta BeiOpaHa. Takum oOpasom,
NOJIb30BATENIb MOKET BBIOPATh PEKUM TPOTpPeBa HAa OCHOBE, HANpPHUMEpP, TEKYIIUX YCIOBHH
OKpY’KaroIeH Cpeibl, TAKUX KaK JIOKAJIbHAs TEMIepaTypa, AJs BbIOOpa MepBOH HHCTPYKLIUH,
HanpHuMep, HaXOAsACh B 00Jiee XOMOIHBIX KIMMATHYECKUX YCIOBUSIX.

IIpenmodtureNbHO OAHA WM HECKOJIBKO HMHCTPYKLUMN  ONPENENIOT — MPOLEeCC
SKCIUTyaTalMy UHAUKATOPA, B KOTOPOM MHAMKATOP NPUBOAUTCS B AEHUCTBUE. KOTJa TEMIIEpaTypa
HarpeBa JOCTUIraeT OJHOM WM HECKOJBKUX MPOMEXYTOYHBIX TEMIIepaTyp, IZl€ OAHA WIH
HECKOJIbKO ITPOMEKYTOUYHBIX TEMIIEpAaTyp HaxXONATCS MEXAy Ha4aJIbHOM TEMIEpaTypoun H
TEMIIEPATypOil HCIIONB30BAHUS, W/HINM IO HCTEUYEHUH OJHOTO WJIM HECKOJbKHX 3HA4YeHUU
IIPOMEKYTOYHOTO BPEMEHU HArpeBa, IJ€ OJHO WM HECKOJIBKO 3HAY€HUN MNPOMEXKYyTOYHOIO
BPEMEHM HAarpeBa HAaXOOATCA MEXKAY BPEMEHEM BKIJIIOUEHHUs HarpeBaTelsi U BPEMEHEM
WHULMAIN3aluu Harpesa. IIpeanouTuTenbHO MHAUKATOP BBINOJHEH C BO3MOXKHOCTBIO MOJAYH
CUTHAJIa, KOTJla U3MEPEHHAsl TeMIepaTrypa JOCTUIaeT TEMIIEPATyPhbl UCIIONb30BAHUs, OTIMYHOIO
OT TOrO, KOrjja U3MEpPEHHasl TEMIEPATypa NOCTUTAET OJHON MM HECKOJbKHMX MPOMEKYTOUYHBIX
TemrnepaTtyp. IIpeanodTUTENbHO MHAMKATOP BBINOJHEH C BO3MOXKHOCTBIO MOJAa4yM CUTHANA IO
UCTEYeHUE BPEMEHU MHULMAIN3ALUN, OTIINYHOIO OT TOrO, KOIZla UCTEKAeT OAHO WJIM HECKOJIBKO
3HAYeHUH MPOMEKYTOUYHOrO BPEMEHM HarpeBa. Takum oOpaszom, xon paboThl yCTpOHCTBa BO
BpeMsl MPOLIECCa MPOrpeBa MOXKET CHTHAJIM3UPOBATBCS MOJIB30BATENO. B TaHHOM NOKyMeHTe
IIPOMEKYTOUHBIE TEMIIEPATYPbl PABHOLIEHHO MOTYT Ha3bIBaThCs, KaK "MOpOrosas Temmneparypa'.
IIpomexxyTouHBIE MPOAOJIKUTEIBHOCTH HArpeBa PAaBHOLIEHHO MOTYT Ha3bIBAThCS WHTEPBAJaMu
BPEMEHU.

IIpennoyTuTe bHO CXE€Ma YIPABIICHHUS BBITIOJIHEHA C BO3MOKHOCTBIO BBIOOPA HHCTPYKIUH
B COOTBETCTBUU C OJHUM HUJIA HECKOJIbKUMHU U3!

MOJIb30BAaTEIbCKOTO  BBOAA;, HAYaJbHON TEMIEpaTypbl, HW3MEPEHHONH CpEeACTBAMHU



U3MEpPEHUsI TEMIIEpaTypbl, CBOWCTBA HArpeBaTessl, U3MEPEHHON TEMIEPaTypbl OKPYXKAKOILEro
BO3/[[yXa, OCTaBLIEroCsl YPOBHSI 3HEpPruu OaTapeu yCTPOHCTBA, I'€HEPUPYIOLIETrO a’po3oib. B
HEKOTOPBIX BAPHAHTAX OCYIIECTBJICHUS CXeMa YIIPABJISHHS BBIITOJIHEHA C BO3MOXHOCTBIO BEIOOpA
MHCTPYKLMM Ha OCHOBAHUHU KaK IOJb30BATEIbCKOTO BBOAA, TaK U HAYAJIBHON TeMIEpaTypkhl,
U3MEpPEeHHOW HarpeBaTeneM. Hampumep, cxema ynpaBieHUsT MOXET OBITb BBINOJIHEHA C
BO3MOXKHOCTBIO BBIOOpa TEPBOM MHCTPYKIMM WJIM BTOPOH MHCTPYKIMM HAa OCHOBaHUH
HOJIb30BATEIbCKOTO BBOAA C MOCIEAYIOIINM BHIOOPOM HMOAMHCTPYKLIUH, ONpenenstomeii paboty
HarpeBaTeJisi HA OCHOBAaHMH U3MEPEHHON Ha4aJIbHON TeMIepaTypbl Harpesatess. Takum o0paszom,
NOJIb30BATENIb MOXKET BBIOMPATh, KAaKOH pPEKUM TNPOrpeBa HCIOJIb30BaTh, M YCTPOHCTBO
aBTOMATUYECKU PEryJHpPyeT HAarpeB HArpeBaTeNIbHONW KaMepbl Ha OCHOBAHUHM HM3MEPEHHOU
HA4YaJIbHOM TeMnepaTypbl (KOTOpast MOKET U3MEHSThCS, HAIIPUMEP, B 3aBUCUMOCTH OT TOTO, KOTJa
YCTPOHCTBO UCTIONB30BAJTIOCH B IMIOCIEAHUHN pa3).

IIpenmodTuTeNbHO OAHA WJIM HECKOJIBKO HHCTPYKLUH BKJIKYAKOT KPHUBYIO HAarpesa,
ONPENEAINYI0 U3MEHEHHUE TeMIepaTypbl HAarpeBa ¢ TEYEHUEM BPEMEHHU, NPU 3TOM CXeMa
yIIpaBJICHUs BBIIIOJHEHA C BO3MOXKHOCTBIO BBIOOpA KPHMBOI HarpeBa M NMPHUBENEHHS B JeiiCTBHE
HarpeBaTessl Ui HarpeBa HarpeBaTENbHON KaMmepbl B COOTBETCTBHM C BBIOPAHHOH KPHBOM
HarpeBa. KpuBble HarpeBa MOTyT OIpenensaTh MpopuiIb LEJeBOH TEMIIEPATYPEL, T. €. H3MEHEHUE
LIeJIEBOI TeMIepaTypel ¢ TedeHreM BpeMeHu. Cxema yIpaBiIeHUs IPEANOYTUTENBHO BbIIIOJHEHA
C BO3MOXXHOCTBIO MIEPUOAUYECKOrO MOJyYEHUsI U3MEPEHUS OT CPEACTB U3MEPEHHUsI TEMIIEPATYPhI,
4TOOBI yIPaBIIsATh paOOTOI HarpeBaTes st ClIeIOBaHUs BLIOpAaHHOH KprBOii Harpea. OnHa nin
HECKOJIbKO MHCTPYKIM MOTYT BBIOMPAaTbCS Ha OCHOBAHHMM HM3MEPEHHOH HavaJbHOU
TEMIIepaTypbl, Hampumep, MpoQuiib KPUBOH HArpeBa MOKET NPEACTaBISATh COOOW (hyHKIMIO
H3MEpEeHHON HayalbHON TeMIlepaTyphbl, MOJyYeHHON OT CPEeACTB U3MepeHus TemnepaTypel. OnHa
WUJIM HECKOJIBKO MHCTPYKLMH MOTYT AOMOJHUTENBHO NPEeNyCMaTPUBATh NIPUBEACHUE B AEHCTBUE
UHANKATOpa Ui OoOecrnedeHusl H3MEHSIOIErocs CHrHaja II0 Mepe TOro, Kak M3MepeHHas
TeMIlepaTypa HarpeBa CielyeT KpuBOW Harpesa. Hampumep, BU3yalbHbI MHIUKATOP MOXKET
IOCTENIEHHO 3aropaTbCs MO MEPE TOro, Kak TeMIepaTypa HarpeBa ClEeNyeT KPHBOW Harpena.
HucTpykLnsa MOXET NpeayCcMaTpuBaTh NPUBEICHNUE B JEHCTBUE UHANKATOPA, KaK ONPENENICHO B
NepBOM MHCTPYKLIMK UM BO BTOPON MHCTPYKLIUH.

IIpennoyTuTe bHO OHA WIIM HECKOJIBKO HHCTPYKIUI BKIIOYAOT TA0JIHIy, COAEPIKAIIYIO
HECKOJIbKO IIPOMEKYTOYHBIX TEMIIEpaTyp U TEMIEPATypPy HCIONb30BAHUs, CX€Ma YIPaBJICHUs
BBITIOJIHEHA C BO3MOXKHOCTBIO IIPUBEACHUS B I€MCTBUE HArpeBaTesl IUIsl HArpeBa HarpeBaTeIbHON
KaMephbl 10 KaXAOH U3 MPOMEKYTOUHBIX TEMIIepaTyp U TeMIIepaTypbl UCMONb30BaHUs. Cxema

YOpaBJICHUSA MOXET NPUBOAUTL B HeﬁCTBHe HarpeBarecjib JisI TOCJICAOBATCIIBHOIO HarpeBa
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HarpeBaTeJIbHOM KaMmepbl A0 KaXAOH M3 IPOMEXYTOUHBIX TeMIepaTyp U TemIepaTypbl
UCNONB30BaHus. MHCTpyKLMS MOXET IpeAyCMaTpUBaTh IIPUBEEHUE B IEHCTBUE HHANKATOpA AJis
CUTHAJIM3UPOBAHUS TNPO JOCTUKEHUE KaXKAOH M3 NPOMEXYTOYHbIX Temmeparyp. Hampumep,
WUHINKATOP MOXKET TPENCTaBIATh COOOH BH3YyaJNbHBI HMHAMKATOP, U CXeMa YIPaBICHUS
BBINOJHEHA C BO3MOKHOCTBIO MOCTENEHHO 3aKUraThb MHAMKATOP MPHU AOCTHXKEHUU KaXKIOH U3
MIPOMEXKYTOUYHBIX TemrepaTyp. MHCTPYKIMsS MOKeT ImpeaycMaTpuBaTh NMPUBENEHUE B JeHCTBUE
MH/IMKATOpPa, KaK OIMpeNeNeHO B epBOi HHCTPYKIIMHU UM BO BTOPOH MHCTPYKLIMH.

IIpennodTuTenbHO OAHA WM HECKOJIBKO MPOMEKYTOUYHBIX TEMIIEpaTyp ONpPeAeNstoTCs
CXeMOW YNpAaBJIE€HUsI B COOTBETCTBHUU C HAYAJIBbHOW TEMIEPATypOH, M3MEPEHHON CpEeNCTBAMMU
U3MEepeHMsl TemrepaTrypel. B uacTHOCTH, Kakaash NIPOMEXYTOUHAs TeMIIEpaTypa MOXKET
XpaHUTBbCA B BHUAE (YHKIMM M3MEPEHHOH Ha4dalbHOW Temmeparypbl. Takum o00Opasom,
NPOMEXXYTOYHBIE TEMIIEPAaTypbl MOTYT BBIOMPATbCSA Ui TPHCIIOCAOMBAHUS K PA3JIUYHBIM
TEeMIIEpaTypaM OKpPY:KaroIlero BO31yxXa WIH Ha4aJbHbIM TEMIIEpaTypaM HarpeBaTels.

IIpennodTuTenbHO yCTPOMCTBO, T'€HEPUPYIOIee a3p030Jib, JOMOJHUTENIbHO COMAEPIKUT
Oatapero, MPU 3TOM CXe€Ma YIIPABJIEHHS BBIMOJIHEHA ¢ BO3MOXKHOCTBIO W3MEPEHUS] MOIIHOCTH,
nojaBaeMoi Oarapeed; MpPU 5TOM OJHA WM HECKOJbKO WMHCTPYKIMH BKIKOYAIOT HECKOJIBKO
CKOpOCTEH Mporpesa, Kakaash M3 KOTOPBIX COOTBETCTBYET YPOBHIO MOILIHOCTH, MOAABAaeMOMN
Oarapeeil, 1 cxema YIpaBJIEHHUs BBINOJHEHA C BO3MOXKHOCTBIO BBIOOpA CKOPOCTH IpOrpeBa Ha
OCHOBaHUU H3MEPEHUsT MOIIHOCTH, roxaBaeMoil Oarapeeil. Heckonpko ckopocreill mporpesa
MOT'YT XPaHUTBCA B BHIE (YHKIIMU KaK U3MEPEHHOTO YPOBHS MOIIHOCTH, ITOJ1aBaeMoi OaTapeet,
TaK U U3MEPEHHON HavalbHOU TeMnepaTypbl. MHCTpyKLUs MOXKET IpeyCMaTpUBaTh IPUBEICHUE
B JIHICTBHE MHAMKATOPA, KaK ONpeieseHO B MePBON MHCTPYKILIUU HIJIU BO BTOPOH HHCTPYKIIUU.

[IpennoyTuTEIBHO CXE€Ma YIPABJICHUS BBITIOJHEHA C BO3MOKHOCTBIO BBIOOPA HHCTPYKIUH
B COOTBETCTBUU C HAYAJIbHOH TeMIepaTypoii, U3MEPEHHOI CpeICTBAMU U3MEPEHUS TEMIIEPATYPhL.
B uwactHOCTH, pabOTOl HarpeBa MOXKHO YIIPABJISITH B COOTBETCTBHH C HAYaJbHON TEMITEPATYPOH.
Takum 00Opa3om, mpoLEecc MporpeBa MOKET ObITh MPUCTIOCOONIEH K TEMIIEPATYpe OKPYKArOIIeH
cpeabl W OCHOBaH Ha TOM, KOIZa YCTPOMCTBO HCHOJB30BAJIOCh B TOCHEAHHWHA pa3 (H,
CJIeZIOBAaTENIbHO, Ha TOJYYEHHOH B pe3yJbTaTe OCTaBIlIeNcs TemIepaType B HarpeBaTelbHON
Kamepe).

IIpennodTuTenbHO MHAUKATOP MPENYyCMAaTPUBAET OAHO WJIM HECKOJIBKO U3. BU3YaJIbHOTO
MH/IUKATOpa, TAKTUJIBHOIO MHAMKATOPA U 3ByKOBOro MHAMKaTopa. Hanpumep, HHAMKATOP MOKET
NPEACTABJISTh OAHO I HECKOJBKO M3. BHOPATOpa, ONTHYECKOTO AMCILIES, CBETOM3ITYYarOIIero
AMCILIEs U CBETOANOIOB.

IIpennodTuTebHO UHAUKATOP COAEPKUT BU3YAJIbHBINA MHAUKATOP, MPU 3TOM YKa3aHHBIN
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BU3YaJIbHBIN MHINKATOP COAEPKUT CBETOM3IYHAIOIINH HHAUKATOP, KOTOPBIM MEHSET [BET W/IIn
MOCTETIEHHO 3aropaeTcsi BO BPEMsi IIPOrpeBa.

IIpennoyTuTe bHO CBETOU3IYYAIOIUI WHIUKATOP MEHSEeT ILBET H/WIM IOCTENEeHHO
3aropaeTcsi: KOraa TemmepaTypa HarpeBa JOCTHIaeT OAHOW MM HECKOJIBKUX MPOMEXKYTOYHBIX
TEMIIEpaTyp, A€ OJHA MJIM HECKOJbKO IPOMEXKYTOUYHBIX TEMIIEPATyp HAaXOAATCS MEXAY
HA4YaJIbHOW TEMIEpaTypoil U TEMIEePaTypOil UCIIOIb30BAHMS; W/WIIN TIO UCTEYEHUU OHOTO WM
HECKOJIbKMX 3HAYEHHUI NMPOMEKYTOYHOIO BPEMEHU HATPEBA, II€ OAHO WM HECKOIbKO 3HAYCHUH
IIPOMEKYTOUHOTO BPEMEHU HArpeBa HaxXOIATCA MEXKIY BPEMEHEM BKJIKOUEHHUs HarpeBaTels U
BPEMEHEM MHULIUAIN3ALNH HarpeBa.

[TpennoYTUTeNbHO CBETOM3JIYYAOIIUN WHAWKATOP MEHsIeT LBET W/HIM IOCTEIIEHHO
3aropaercsi:

[0 UCTEYEHUHU ONHOrO WJIM HECKOJIBKUX 3HAYEHHMH MPOMEXYTOYHOIO BPEMEHM Harpesa,
I7I€ OAHO WM HECKOJIBKO 3HAYEHUN IPOMEKYTOYHOIO BPEMEHM HarpeBa HaXOHATCS MEXKIY
BPEMEHEM BKJIIOUEHMsI HArpeBaTelsl U BPEMEHEM WHULUAnu3aluyu Harpesa. IIpeanodturensHo
CBETOMU3JIYUAIOUIMNA HHAUKATOpP conxep:kutr Heckoynbko LED, u nHeckompko LED HaumHaroT
CBETUTBHCS TIOCJIEAOBATENIbHO, IO Mepe TOro, Kak HCTeKaeT Oousbluas YacTh 3HAYEHUH
IIPOMEKYTOYHOI'O BPEMEHH Harpesa. lIpennoyTuTenbHO HECKOIbKO 3HAYEHUH BPEMEHU Harpesa
OXBAaTBIBAET MEPUON BpeMeHu Oosee 15 cekyHI. DTH acmeKThl HACTOSIIEro H300peTeHHs
SBISIIOTCS. OCOOEHHO NPEHMYLIECTBEHHbIMH, KOTZa YCTPOICTBO, TeHEPHPYIOIIEe a’po30Jib,
IpeNCTaBIsIET COOON YCTPOMCTBO HarpeBa 0e3 ropeHws, HalprMep, KOTa HarpeBaTelb BBITOJIHEH
C BO3MOJKHOCTBIO HAarpeBa HarpeBaTeIbHON KaMepbl 10 TeMIepaTypbl, NOAXOAAINECH AJIs
BBICBOOOKIEHHsT Tlapa 0Oe3 TOopeHHsl cpenbl, reHepupyoomeid aspo3onb. [IpennoyruresbHO
HarpeBaTeJib BHIMOJIHEH C BO3MOKHOCTBEO O0ECIIEYEeHHUs YIIPABISIEMOr0 HarpeBa HarpeBaTeIbHOM
KaMepbl, IpU 3TOM HArpeBaTelbHAas KaMepa HarpeBaercss A0 NOANEP:KMBAEMOM TeMIEepaTyphl
UCTIOJIb30BAHMSI HA MPOTSDKEHUH MTEPHOJia MHUIMAIN3aLUU. B Takux mpumepax oCOOEHHO BasKHO
obecrieunTh OOPAaTHYIO CBs3b IIOJIB30BATENI0 O XOAE€ BPEMEHH WHHLMAIU3ALUU HArpesa,
MIOCKOJIBKY 3TO MOJKET OBITh NMPOAOJKUTEIBHBIM MIEPUOIOM BpeMeHH, Hanpumep, cabie 20, 30
i 50 CexyHA.

Cxema ynpasieHUs] NPEANOYTUTENBHO BBINOJHEHA C BO3MOMKHOCTBIO TNPUBEAEHUS B
NENCTBHE CBETOM3JIYYAOIIEr0 MHAWKATOpA Ui W3JY4YEHUs CBETAa KOHKPETHOIO LBETa, NpHU
IOCTIDKEHUHM TEMIIEpaTypbl HCIOJIB30BAHUS W/WIM IO HCTEYEHWH BPEMEHH WHHLHAIN3ALUH
HarpeBa, U INPUBEAEHUS B JEHCTBHUE CBETOU3JIYYAIOLIEr0 WHAUKATOPA IJIs1 U3JIY4YEHUs CBETa
APYroro LBETa, HEXEIW KOHKPETHBIM LBET, NPU JOCTHXKEHUM OJHOM WJIM HECKOJIbKHUX

MPOMEXKYTOYHBIX TEMIIEPATyp W/WJIM IO HWCTEUYEHWH OIHOTO WM HECKOJbKUX 3HAYCHUU
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IIPOMEKYTOYHOIO BpeMEHHM HarpeBa. Hampumep, CBETOM3Iy4YarOIMM MHAUKATOP MOXKET
MIPUBOAUTHCS B AEHUCTBUE 151 OCTEIIEHHOIO U3MEHEHHsI LIBETA 110 Mepe NOCTHXKEHUs! OJTHON UJIH
HECKOJIbKMX IPOMEKYTOUHBIX TEMIIEpaTyp W/WJIM IO HUCTEUEHHH OJHOTO WJIHM HECKOJBKUX
3HAYEHUHN NMPOMEXKYTOUYHOIO BPEMEHHU HarpeBa U U3JIyUYEHUs CBETa KOHKPETHOIrO LBETa, KOraa
YCTPOMCTBO TOTOBO K UCIOJIb30BAHUIO.

Cxema ynpaBieHUs NPEANOYTHTENIBHO BBINIOJHEHA C BO3MOJKHOCTBIO TPUBENEHUS B
JICWCTBHE  CBETOM3JIYYAKOIIEro  HMHOUKATOpa Ui OOEeCle4YeHHWss  CBEYEeHUS  BCEro
CBETOM3JIyHYAIOLIEr0 MHIUKATOPA MPH JOCTHXKEHUU TEMIepaTypbl HCIOJb30BAHHS H/HIU IO
HUCTEYEHUH BPEMEHM WHULMAIW3ALUM HarpeBa, M IOCTENEHHOIO 4YacCTUYHOIO CBEUYEHUs
CBETOM3JIyHAIOIEr0 MHAMKATOpPA NMPU JOCTHXKEHUM OAHOW WJIM HECKOJIBKUX IMPOMEKYTOUYHBIX
TEMIIEePaTyp W/WIN 1O UCTEUEHUH OTHOTO MJIA HECKOJBKUX 3HAYEHUH MPOMEKYTOUHOTO BPEMEHH!
HarpeBa. Hampumep, CBETOM3JIYHAaOIIUM HWHAMKATOPOM MOXKHO VIPABIATH IJIsI OOECTICYeHHUS
MOCTETIEHHOT'O CBEYEHUS 00JIACTH CBETOM3JIYYAKOIIEr0 HHAUKATOPA 110 Mepe TOCTHKEHHSI OHOM
WUIM HECKOJIBKMX MPOMEKYTOYHBIX TEMIIEPATyp W/ MO MCTEUEHUH OJHOTO WJIM HECKOJBKUX
3HAYEHUI IPOMEKYTOYHOIO BPEMEHM HAarpeBa M CBEYEHUS BCEH IJIOLIAAW CBETOU3JIyYarOLIEro
WHAMKATOPA [JIs1 CATHAIU3UPOBAHMS O TOM, UYTO YCTPOUCTBO FOTOBO K UCIOJIb30BAHUIO.

B npyrom acmekre HacTosimero M300peTeHHs! Npensaraercs CXeMa YIpaBJICHHs s
yCTPOMCTBA, F€HEPUPYIOILEro a3PO30Jib, KaK ONpPEeNeHO B IpriaraeMoii popmye n3obpereHus,
CXeMa YNPaBJIECHUs BBINOJHEHA C BO3MOXKHOCTBIO IIOJIYYEHHMs] U3MEPEHHs] TeMIepaTyphbl
HarpeBaTeNs MM HarpeBaTelbHOH KaMepbl OT CPENCTB H3MEpPeHHs TeMIepaTypsl;, BbIOOpa
UHCTPYKLUHU W3 3aIIOMUHAIOLIETO YCTPOMCTBA, XPAHALIErO OAHY WM HECKOJbKO MHCTPYKLHIA,
ONPENENSAIOIINX MPOLIECC SKCILTyaTallui HarpeBaTesst 1 MHANKATOPA, U NMPUBEAEHUS B IEHCTBHE
HarpeBatTesisi ¥ WHAMKATOpa B COOTBETCTBUH C BBHIOPAHHON MHCTPYKLMEH, TaK YTO HHIUKATOP
NPUBOAMUTCA B JEHUCTBHE IJs YKa3aHMs Ha TO, 4YTO M3MEpPEeHHas TeMIeparypa IOCTHUIVIA
TEMIIePaTypbl UCIOJb30BAHUS W/MIM YTO HCTEKJIO BpPEMsl WHUIMAIM3ALMHA HArpeBa, TaKUM
00pa3oM CUTHAJIM3HPYS, KOTTIa yCTPOHCTBO, TEHEPHUPYIOLIEE a3pO30Jib, FTOTOBO K UCTIOIb30BAHHIO.

B cooTBeTcTBHM € NOMOJHUTEIBHBIM ACTIEKTOM HACTOSLIETO H300PETEHUS MPEIaraeTcs
YCTPONWCTBO, IE€HEPUPYHOIIee MNap, MPEANOYTUTENbHO COAEp:Kalllee HAarpeBaTEIbHYH Kamepy,
BBITTOJIHEHHYIO C BO3MOYKHOCTBIO YI€PKUBAHUS TaOaYHON MaJIOYKH, HArPEeBATEN b, BBITOJIHEHHBIH
C BO3MOJKHOCTBIO 00O€CIIeYeHNsI HarpeBaHUs HArPEBATEIbHON KaMephl, 1 BU3YaJIbHBIA HHIUKATOD
JUIsl YKa3aHWsl Ha TO, KOIZAa MO MEHBbLIEH Mepe MPOrpeB KaMepbl NOCTUrAeT TEMIEPaTyphl
UCTIONb30BaHMs. PazymeeTcs, HHAUKATOp HE OrPaHUYMBAETCS YKAa3aHHOW (PYHKLHMEH M MOXKET
UCTIONIb30BAThCA U APYTUX Lened (Hampumep, 3apsaka YCTPOMCTBA, HEHCIPABHOCTH

YCTPOMCTBA, XOJ MapeHusi, YPOBEHb SHEPTUU YCTPOICTBA, MOTPEOHOCTh B YHCTKE U T. A.), KaK
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Oynmer ommcaHo B Hacrosiued 3asBke. Kpome TOro, MOryT mpucCyTCTBOBaTh IPYrUe€ CPENCTBa,
TaKM€ Kak KHOMKA /AJid BKJIIOYEHUs WM BBIKJIIOYEHMs] YCTPOMNCTBA, AJA 3amycka Mpolecca
MIPOrpeBa, TAKTHIIbHbIE BO3MOXHOCTH (Takue Kak BUOpAIMU) WU 3BYKHU JJII HHPOPMUPOBAHUS
MOJIb30BATENsI O COCTOSIHUM YCTPOWCTBA, cpeacTtBa coenuHeHus (takue kak USB u T.1) u
cpeacTBa CBsi3u (Takue Kak aHTeHHa). Bce sTH acnektsl OyayT Oosnee moapoOHO OMUCAHBI B
HACTOsIIIEH 3asiBKE.

B BapmaHTax OCYyIIECTBJIEHUS HACTOsAIee H300peTeHHEe OTHOCHTCS K YCTPOMCTBY,
TeHEepPHUPYIOIIEeMy a’po30Jib, COHEpKallleMy HarpeBaTebHYI0 KaMepy, BBIIOJIHEHHYIO C
BO3MOXKHOCTBIO y/I€P>KMBAHUS CPeJbl, TeHEPUPYIOLIeH a3p030Jib, HarpeBaTelb, BHIIIOJHEHHbBIN C
BO3MOKHOCTBIO OO€CTIeUeHHsI HarpeBa HarpeBaTeIbHON KaMepsbl MPU MCIOJIb30BAHUH, CPEICTBA
M3MEepeHMs TeMIlepaTyphbl ANl U3MEPEHHUs TeMIlepaTypbl HarpeBaTess, 10 MeHbIlelH Mepe OIUH
MHAUKATOp AJI YKa3aHMsl Ha TO, KOTZa MO MEHbIel Mepe NpOrpeB HarpeBaTessl JOCTUIaeT
TEMIIEpPaTypbl HCMONb30BaHMs. YCTPONCTBO JOMOJHUTEIBHO COJAEPKUT 3allOMHHAOIINE
CpeICTBa, COAEeprKalllieé MHCTPYKLUU ISl NPUBEAEHUs B JIeHCTBUE HarpeBaTess, U CpelncTBa
SKCIUTyaTalUu JJI BBIOOpA MO MEHbLIEH Mepe OJHOW MHCTPYKLHMH WM NMPHUBEIEHHs B IeHCTBHE
HarpeBaTesisi B COOTBETCTBUU C YKa3aHHOW BbIOpAaHHOW HWHCTPYKIHEWH, NpPUYEM CPEICTBa
SKCIUTYyaTaLUH AOTIOJHUTENIBHO ONPENENAI0T U3 BEIOPAHHONW MHCTPYKIMH NPUBEIEHUE B IEHCTBHE
UHIMKATOpa, TaK 4YTO IO MeHbIIEeH Mepe MHIUKATOp, KOTOpbIM MpeaHa3HadeH AJis
CUTHAJIM3UPOBAHUA O JOCTUKEHUH TeMIIepaTypbl UCIOIb30BAHNUS, IIPUBOIUTCS B AEUCTBUE MPU
JOCTUKEHUH YKa3aHHOHN TeMIIepaTypbl UCTIOIb30BAHUS.

B BapuaHTax oOCyIIEeCTBIEHUS HHCTPYKLUU BKJIIOYAIOT KPUBbIE, YKa3bIBAIOIIHE HA
npodusib TeMIepaTypbl HarpeBaTessl, MPUYEM CPENCTBA OKCIUTyaTAllUM BBIIOJHEHbI C
BO3MOXKHOCTBIO BbIOOpa OJIHOW KPHWBOH HAa OCHOBE CBOICTBA HAarpeBaTeNsi M ONpPeNeIeHUs
NPUBEACHUS B IEHCTBHE MHINKATOPA B COOTBETCTBUH C BBIOPAHHOM KPHBOH.

B BapmaHTax OCyILIeCTBICHHUS HHCTPYKLUHU BKJIIOYAOT TaOJUIIBL, CONEPIKAIINE HECKOIBKO
MIOPOrOBBIX TEMIIEPATyp U TEMIEPATypy UCIONb30BAHUS, CPEACTBA SKCIUTyaTallUN BBIIIOJIHEHBI C
BO3MOYKHOCTBIO BBIOOpA IO MEHbIIEH Mepe OJHOW W3 TOPOTrOBBIX TEMIIEPAaTyp Ha OCHOBAHHHU
CBOICTBa HarpeBaTessl U ONpefeNeHns IpUBeIeHNs B AeMCTBIEe UHANKATOpPA B COOTBETCTBUHU C
BbIOPAHHBIMHU TIOPOTOBBIMHU TEMIIEPATYPaMHU.

B BapmaHTax oCyIIeCTBIEHHS HHCTPYKLUUN BKJIFOUAOT TaOJIUIBL, COAEPIKAIINE HECKOIBKO
MHTEPBAJIOB BPEMEHH, CPENCTBA HKCIUTYyaTaL[M BBIITOJHEHBI ¢ BO3MOXKHOCTBIO BBIOOpPA OJHOTO
UHTEepBajla BPEMEHHM Ha OCHOBAHUU CBONCTBA HarpeBaTellsd U OIpeNeeHMs] NMPUBENCHUs B
NeWCTBUE NHANKATOPA B COOTBETCTBHUHU C BBIOPAHHBIM HHTEPBAJIOM BPEMEHH.

B BapuaHTax OCylIeCTBIEHHMs CBOWCTBO HarpeBaTelisl MPEACTaBisieT cOOOH HadaJbHYIO
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TEMIIEPATYPY, U3MEPEHHYIO CPEACTBAMH U3MEPEHUs TEMIIEPATYPhl B HAUaJIe CeaHCa NapeHMsl.

B BapuanTax oOCyIIECTBJIEHHS MHCTPYKLMM YUMUTBHIBAKOT TEMIIEpPATypy YCTPONCTBA B
Ka4yecTBe IapameTpa, U IPU 3TOM YyKa3aHHas TeMIlepaTrypa YCTPONCTBA NpPedyCMaTpHUBAET
TEMIIEPATyPy HArpPEeBATENbHBIX CPEICTB.

B BapmaHTax OCYLIECTBJIEHUS HMHCTPYKLUU YYUTBIBAIOT NPEANOYTEHMs IMOJNb30BATENS
W/WIT YPOBEHb SHEPTHH YCTPOICTBA.

B BapuaHTax OCyLIeCTBIEHMsS] MHCTPYKLUU BKJIIOYAIOT HECKOJIBKO CKOPOCTEH IMpOrpena,
IpUYeM Kakaasi COOTBETCTBYET YPOBHIO MOIIIHOCTH, TIOJJaBa€MO Ha HarpeBaTeJIbHbIE CPE/ICTBA,
CPeACTBA DHKCIUIyaTALlMU BBIMOJIHEHBl C BO3MOXKHOCTBIO BBIOOpPa CKOPOCTH MpOTpeBa Ha
OCHOBAaHWH H3MEPEHHsI BBIXOAHOH MOIMHOCTH OT Oarapen yCTPOWCTBA, T'€HEPUPYIOLIETO
a3po30J1b, U OTPEIENICHUs] PUBEICHUS B NEHCTBHE WHAMKATOPA B COOTBETCTBHH C BBHIOPAHHOM
CKOPOCTBIO IIPOIPEBA.

B BapuanTax oOCylLIeCTBI€HUs HMHAUKATOp NpeaycMaTpUBaeT IO MeHblIelH Mepe
BU3YaJIbHBIN MHANKATOP, W/ MIIN TAKTUIBHBIN HHAUKATOP, /UM 3BYKOBOW MHIUKATOP.

B BapuaHTax OCyLIECTBJIEHUsI BU3yalbHbIE CPEICTBA COAEpKAT CBETOBOW HHIMKATOP,
KOTOPBII MEHsIET [{BET W/WJIM MOCTENIEHHO 3aropaeTcsi BO BpeMs IPOrpeBa.

B BapmanTax ocyecTBieHUs H300peTeHNe OTHOCUTCS K CXeMe YIIPaBJIEHUs YCTPOHUCTBA,
TeHEPUPYIOLIEro a3p0o30ib, KaK OMPEENIEHO B JaHHOM JTIOKYMEHTE, IIPU 3TOM yKa3aHHas cXema
yIpaBJIeHUs] NPUBOJUT B AEHCTBUE IO MEHBIIEH Mepe OJWH MHAUKATOP B COOTBETCTBHM C IO
MEHbIIeH Mepe MHCTPYKIHEH, BBIOPAHHON U3 CITUCKA MHCTPYKLUMH, IPH 3TOM CX€Ma yYUTHIBAET
IO MEHbILEH Mepe OIUH MapameTp, WIIET M BbIOMPAeT M0 MEeHbLIeH Mepe ONHY WHCTPYKLUIO U
NPUBOJIUT B JEHCTBUE YCTPOMCTBO B COOTBETCTBUM C BHIOPAHHOM MHCTPYKIIHEH.

B BapmaHTax OCyLIECTBJICHHs MapamMerp BKIOUAET (MapaMeTpbl BKIIIOYAOT) HAYAIbHYIO
TEMIIEPaTypy YCTPONCTBA, MPEANOUYTUTEIbHO HAarPeBaTEeNIbHbIX CPENICTB.

B BapuaHTax OCyLIECTBICHHs MapameTp BKIOUAeT (MapaMmeTpbl BKIIOYAIOT) YPOBEHb
SHEPruy yCTPONCTBA WM HHAUBUIYAJIbHO HACTPOEHHBIE NTapaMeTphl MOJIb30BaTEs.

Pasymeercs, ycTpolicTBa, IreHepUpPYIOLIUE a3p030Jib, B COOTBETCTBUM C Pa3IUYHBIMU
aCTIeKTaMH, PACKPBITBIMH BBIIIE, MOTYT UCIIOIB30BATh JIFOOYI0 KOMOMHALIMIO MTPU3HAKOB JIFOOOTO
U3 JPYTUX acleKTOB, KaK H3JIO)KEHO BbIlle, U MPUMEHATb 3TU NPU3HAKK K OJHOMY MWJIHU
HECKOJIbBKUM  COOTBETCTBYIOIIMM  KOMIIOHEHTaM,  4TOOBl ~ OOECHeYUTh  aHAJIOTUYHBIC

MIPEUMYLIECTBA.

KPATKOE OIIMCAHUE I'PAOUYECKNX MATEPHAJIOB

(0001) BapnanTel ~ OCYINECTBJIEHHS  YCTPOIHCTB, T'€HEPUPYIOLIUX  a’p030Jib, H
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HArpeBaTeJIbHOTO y3J1a OyAyT ONMUCAHBI 1ajiee B KaUeCTBE HECKOJIbKUX IPUMEPOB CO CCHUIKOH Ha
npuiaraeMble rpaguuecKkue MaTepuabl, HA KOTOPBIX:

(0002) Ha ¢ur. 1 mokazaH CXeMaTUYECKHI BHUJ B IONEPEYHOM CEUEHUHU YCTPOMUCTBA,
TeHEePHPYIOIIEro a3p030Jb, B COOTBETCTBUU C OJHUM aCMEKTOM HACTOSILIEro H300peTeHus,

(0003) Ha ¢ur. 2-6 nmoka3aHbl BAPUAHTbI OCYLIECTBICHUS HHANKATOPOB B COOTBETCTBHH C
HACTOSILIUM H300pETeHHEM,

(0004) Ha ¢ur. 7-9 moka3aHBl BapUAHTHI OCYINECTBJICHUS KPUBBIX B COOTBETCTBHUU C
BapUAHTAMHU OCYLIECTBIICHHS HACTOSIIErO H300PETeHHS,

(0005) Ha ¢ur. 10-11 mokazansl mpuMeps! TAOJIUI] HATPEBA B COOTBETCTBUH C BAPHAHTAMH
OCYIIECTBIICHUSI HACTOSIIIETr0 H300PETEHMS,;

(0006) Ha ¢ur. 12 cxeMaTHUECKH IMOKa3aH BAPUAHT OCYIIECTBIIEHHS CXEMbl YIIPABICHHUS.

(0007) B naHHOM TOKYMEHTE, T€ 3TO BO3MOXKHO, HCIIOJIb3YIOTCS OTMHAKOBBIE CChIJIOYHBIE
NO3ULIMH ANl 0003HAUEHHUs MAEHTUYHBIX 3JIEMEHTOB, KOTOPBIE SBIIOTCA OOMMMH Uit uryp.
Taxxke Qurypsl ynmpomeHbl B HUIFOCTPATUBHBIX LIEJSAX, MOKa3bIBas MPU3HAKK HACTOSIIETO

N300peTeHNs], 1 MOTYT OBITh H300paKeHbI B HECOOTBETCTBYIOLIEM MaciuTade.

ITOAPOBHOE OITMCAHHME HECKOJIbKMX BAPUAHTOB OCYIIIECTBJIEHUA

Ha ¢ur. 1 cxematudyecku NOKa3aHO YCTPOWCTBO, TIEHEPUPYIOIEE a’po30Jib, B
COOTBETCTBHUH C HACTOSALINM M300peTeHneM. Y CTPOHCTBO COMEPIKUT HArpeBaTeNbHYIO KaMepy 2,
BBITNIOJIHEHHYIO C BO3MOXKHOCTBIO YAEPKUBAHUSA CPebl 5, FeHEPUPYIOIIEH a3p030Jib, HarpeBaTellb
6, BBINOJIHEHHBII ¢ BO3MOKHOCTBIO HarpeBa HAarpeBaTENbHON Kamepbl 2 NMPU UCMOJNb30BAHUU,
cpeactBa 7 UW3MepeHUs Temrepatrypbl (HampuMep, OaTYUK TeMIepaTypbl, TaKOH Kak
TEPMOPE3UCTOP), BBIMOJIHEHHbIE C BO3MOXKHOCTBIO M3MEPEHHs] TeMIIepaTypbl HAarpeBaTeNsl WM
HArpeBaTeNlbHON KaMepbl, MO MEHbIIeW Mepe OauH uHAukarop 11-14, BBIMOSHEHHBIT C
BO3MOJKHOCTBK) YyKa3aHUsI Ha TO, 4YTO H3MEPEHHAs TeMIeparypa AOCTUrJA TeMIEepaTyphl
UCTIOJIb30BAHMSI H/HUTH YTO UCTEKJIO BPEMSI MHULIUATN3ALMH HATPEBA, 3aIIOMHHAIOIIEE YCTPOUCTBO
3, XpaHslee OJHY WM HECKOJbKO MHCTPYKLHN, NMPU 3TOM KaxkAas MHCTPYKLUS ONpEAeNseT
MPOLIECC NPUBECHNS B IEUCTBUE HArPeBaTesl U HHIUKATOPA, CXEMY YIIPABJICHUs], BBITOJHEHHYIO
C BO3MOJKHOCTBIO BBIOOpa HMHCTPYKLHUH, XPAHSIIEHCS B 3allOMHHAIOIEM YCTPOWCTBE 3, H
NpUBEACHUS B JeHcTBUE HarpeBaTens 6 m mHaukaropa 11-14 B cooTBeTCTBHHU C BBIOpAHHOM
WHCTPYKLUEH, Tak 4To nHAuKarop 11-14 npusogurcs B neicTeue A1 yKa3aHUs HA JOCTHXKEHHE
U3MEPEHHON TeMIlepaTypoll TeMIlepaTypbl HCIIOJb30BAaHUS W/WUJIM WCTEYEHHs BPEMEHHU
MHULMAIN3aLUN HarpeBa, TAKUM OOpa3oM CHTHAJIM3HPYS, KOTZAa YCTPOWCTBO, I'€HEpUpPYIOLIee

a3p030Jib, TOTOBO K UCITIOJb30BAHUIO.
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B uwacTHOCTH, NOCKONBKY CX€Ma VYIPaBJICHUS MOXKET BBIOMpATh HMHCTPYKIHIO B
3alIOMHMHAIOLIEM YCTPOIHCTBE AJis YIIpaBJEHHWs KaK HarpeBaTelleM, TaK W HHAMKATOPOM, 3TO
NO3BOJISIET YCTPOMCTBY oOecneunBath (1) BbIOOp MOAXONALIMX IAapaMeTPOB HarpeBaTels,
HanpuMep, Ha OCHOBAaHWU KOHKPETHOM pPAacXOAHOM 4YacTH, HOCJIEAHEr0o MHCIOJIb30BAHUS
yCTPOHCTBA M (PAKTOPOB OKPYIKAKOIIEH CpPenbl, TAKMX Kak Temriepatypa, u (2) mpuBOIUTH B
JEeWCTBUE WHAMKATOP, YTOOBI CHUTHAJM3HPOBATH MOJB30BATENIO, KOTAA YCTPOWCTBO T'OTOBO K
UCTIOJIb30BAHMIO, YTOObI OOECIeYWTh TO, YTO B HAuaje HCIOJb30BAHHUS OOECTIeYHBAIOTCS
ONTUMAJIbHBIE YCIIOBUs. BMecTe 3T0 pernaer npolseMy, 3aKII0HYarOIYOCs B TOM, YTO MOMEHT, B
KOTOPBII 00ecreunBaeTcsi ONTUMAIBHOE TeHEPUPOBAHUE a3PO30JIsl, U3MEHSIETCS Ha OCHOBAHHHU
HECKOJIbKUX IMapaMeTPOB, TAKUX KaK TEMIIEpaTypa OKPY’KAIOIIEro BO3IyXa, BPEMs C MOMEHTa
NOCJIETHETO WCIOJb30BAHUSI U KOHKPETHAs PacXOAHas 4acTb. YCTPOHCTBO B COOTBETCTBUH C
HACTOSIIUM HM300peTeHHeM, TakuM OOpa3oM, CHOCOOHO KOHTPOJIUPOBATh TEMIIEPATYPY
HarpeBaTelsi U CUTHAJM3UPOBATDH MOJB30BATENI0, KOIZla YCTPOWCTBO FOTOBO K HCIIOJIb30BAHHIO,
YUUTBHIBasi 3TU MapaMeTpbl. JTO TMO3BOJSET HCIONb30BaTh YCTPONWCTBO C OJMHAKOBOM
NPOM3BOJUTENBPHOCTBIO, HANPUMEpP, B CTPaHAX C Pa3HbIMHM KJIMMATHYECKHMH YCJIOBHSIMH U C
Pa3HBIMH PACXOIHBIMHU YaCTSMH.

YCTPOUCTBO CUMTAETCA TOTOBBIM K HCIOJAB30BAHHUIO IMPU JOCTHXKEHHUH CPENOH,
reHepUpyIoIIel a3po30Jib, HAJUJIeKAIEeH TeMITepaTyphbl Ha MPOTSHKEHUH JOCTATOYHOTO BPEMEHH,
4TOOBI F€HEPUPOBATH JOCTATOUYHOE KOJIUYECTBO Napa AJis 0OecredeHns XOpOIero OMyIeHus OT
UCIIONIb30BaHMsl. B 9acTHOCTH, pacxojHas 4acTh JOJDKHA HAarpeBaThCsl JOCTATOYHO MJISI TOTO,
4yTOOBI BOZIA BHYTPH PACXOJHOM YacTH HCIapsiack U oOpa3oBbiBaja B OCHOBHOM map. [lo atoro,
3HAYUTEJBHOE KOJMYECTBO OOpa3yeMoro mapa TNpeAcTaBiseT co0Oi BOASHOW Tmap W,
CJIEIOBATENIbHO, HE O00eCrednBaeT XOpOWIEro OIMIYINEHUS OT HCHOJb30BaHUs. [IOCKOJIBKY
TeMIepaTypa BHYTPH PACXOAHON HYaCTH HE H3MEPSIETCs HEMOCPEACTBEHHO, MH(POPMAIMIO O
TOTOBHOCTH YCTPOIMCTBA K HCIIOJB30BAHHUIO MOKHO MOJYYUTh HA OCHOBE OHOTO Mt oboux u3 (1)
U3MEpPEHUs] HarpeBaTeNbHONW Kamepbl (Wi HarpeBatens) U (2) MpOAOIDKUTEIBHOCTH HArpena.
ITornmas 3HaueHus1 >TUX nmapameTpoB (1) u (2) ans obecnieuenus 3hpHEKTUBHOTO reHEPUPOBAHUS
a’3po30JIs NI KOHKPETHOH PAaCXOOHON 4YacTH B KOHKPETHBIX YCIOBHSX, MOKHO JOCTOBEPHO
OTpeNeNUTh, KOrjla YCTPOHCTBO TOTOBO K HCIONB30BAHUIO. ODTH IMapaMeTpbl MOTYT ObITh
CHCTEMAaTU3MPOBAHBI B BHIE€ WHCTPYKLUHWH, KOTOpPbIE XPAHATCS B 3alOMUHAIOIIEM YCTPOICTBE
YCTPOHCTBA M BBIOMPAIOTCS IOJIb30BATENEM MJIM aBTOMATUYECKH HA OCHOBAHMHM HM3MEPEHHBIX
napamMeTpoB, ULl YNpPaBJICHUS HarpeBaTesieM W HWHIUKATOPOM, 4YTOOBI CHUTHAJH3HUPOBATH
NOJIb30BATEIO, KOTAA YCTPOHCTBO T'OTOBO K UCIOJIB30BAHUIO.

OO6parumcs BHauasne k ¢ur. 1, Ha KOTOPOIl CXeMaTHYECKH IOKa3aHO YCTPOHCTBO 1,
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reHepUpyIolnee a’po30Jib, B COOTBETCTBHH C HACTOSIIUM H300peTeHueM. Y CTpOKICTBO,
TeHEPUPYIOLIEE a3PO30Jib, COAECPIKUT HArPEBATENbHYIO KaMepy 2 C HarpeBaTeIbHbIMU CPEICTBAMHU
(T. e. HarpeBaTeneM) 6 U CpeACTBAMH 7 M3MEPEHHUs TEMIIEPaTyphl, MPEANIOYTHUTENbHO JUIA
U3MEPEeHUs] TeMIlepaTypbl HArpeBaTeNIbHBIX CPEACTB O W/WMIM HarpeBaTeNIbHOH Kamepsl 2.
VYerpolictBo 1 AOMOMHUTENBHO COAEPIKUT CXeMy yrhpasieHus, Bkimouawoomyo PCB 3 s
3JIEKTPOHHOT'O YIPABIEHUSI YCTPONWCTBOM M €ro 4acTsIMU M HCTOUHMK 4 3HEepruu (Harpumep,
Oatapero, NPeONMOYTHTENBHO Mepe3apsikaemyro). HarpeBarenbHass kamepa 2 BBINOJHEHA C
BO3MOJKHOCTBK) pa3MEIECHMs] U YIEPKUBAHUsA CPEIbl, T€HEPUPYIOLIEH aj’po30Jiib, B BUAE
pacXomHOW 4YacTH, TakOW Kak TabayHas Nalloyka S5, KOTOpask MOXKET 3aMEHSThCS IOCHe
u3pacxonoBaHus. Hampumep, pacxogHast 4aCTb MOKET BBOAUTHCSA B HAIPEBATENBHYIO Kamepy 2
MyTeM PY4YHOH BCTaBKHM B KaMepy 2. Y CTPONCTBO, F'€HEPUPYIOILEE a3p030Jib, B 3TOM MpUMEpE
JOTMOJHUTEBHO BKITFOYAET BO3MOXKHOCTH 8 moakiroueHus (Hanpumep, USB-coenuanTeNb, TAKOH
kak USB-B nmmu USB-C), KOTOpBIi MOXKET HCIIONBb30BAThCS JIs1 3aPsiAKM UCTOUYHUKA 4 SHEPTHU
w/vnu s BITpy3ku/3arpy3ku uHpopmaruu B PCB 3, Takoil kak mapaMeTpsl HarpeBa v Ipyrue
TaHHBIE U POTPAMMbBI/HHCTPYKLIUH.

YcrpolictBo 1 MOXeT TakKe HCIOJNb30BaTh OECHPOBOAHYID TEXHOJIOTHIO  JIJIst
BBITPY3KH/3arpy3Kku HHGHOPMALIMU ¢ TTIOMOIIBIO CPEACTB OECIIPOBOIHOM CBS3H (TAKUX KaK aHTEHHA
9, cxeMaTH4eCcKH Moka3aHHas Ha ¢ur. 1). B oqHOM mpumMepe HarpeBaTebHbIE CpENCTBA O MOTYT
UCNOJIb30BaTh MHAYKLUIO B KadecTBe IpHUMepa BO3MOKHOW TexHosoruu. IlpeamodrurenpHo
HarpeBaTesIbHble CpeAcTBa O MPEACTAaBISAIOT COOOM  TOHKOIUIEHOYHBIH — HarpeBaTelb,
BBITNOJHEHHBIN C BO3MOYKHOCTBIO HarpeBa HarpeBaTeabHON kamepbl. Hanpumep, HarpesatenbHas
Kamepa MOXKET MPEencTaBisATh cOOOi TpyO4yaTyr0 HarpeBaTeNbHYK) Kamepy, BBINOJHEHHYIO C
BO3MOKHOCTBIO Pa3MELICHUsI PACXOAHOM YaCTH, M TOHKOIUIEHOYHBIN HarpeBareib, MOXKET ObITh
00EpHYT MO OKPY’KHOCTH BOKPYT HAPYKHOH MOBEPXHOCTH HATPEBATEIBHON KaMEphI.

Bce anemenThl B3auMocBsizaHbl, HanpuMmep, nocpenctsoM PCB u ¢ momoribsio npoBoaos,
yroObI OOecneunTh (YHKIMOHMPOBAHHE YCTPOWCTBA. JTa CTAHOAPTHAsT KOHCTPYKLHS U e€e
MPU3HAKU NIPUMEHUMBI K BapUaHTaM OCYILIECTBJICHHUs], ONMMCAHHBIM B HACTOSLIEH 3asiBKE, Jaxe
€cIii JIF00BIe U3 3THX 3JIEMEHTOB KOHKPETHO HE O0003HAUEHBI/TIOKAa3aHbl B KAXKIOM BapUaHTE
OCYILECTBIICHUSL.

Pacrer crpoc Ha ycTpOHCTBAa, KOTOPBIE MO3BOJLSIIOT IMOJB30BATENSIM OBICTPO 3aMEHSThH
U3PACXOAOBAaHHBIN MaTepHall, TeHEPUPYIOLINH a3po30Jib (HampuMmep, najodky S5 tabaka), 4roObl
o0ecrieunBaTh CBEXECTh W MPOU3BOJICTBO BBICOKOKAYECTBEHHOrO mapa/a’po3oisi. OmgHako
NOTPeOUTENSIM YaCTO OBIBAET TPYAHO ONPENENINUTh, KOTJa X TeKYIIUN MaTepuall, FfeHepUPYIOLIHii

a3p030JIb, U3PACXOAOBAH U €r0 He0OX0ANMO 3aMeHUTb. OHNUM U3 PEIIeHUH ABJISETCS pealn3alys
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CUETUYHKA 3aTSKEK, KOTOPBIN MOMOraeT HHPpOPMHUPOBATH MOJIb30BATENSA O CTETIEH! UCTIONb30BAHMS
Marepuana, FeHepUpYHIOLIero a’3po3oyb. OAHAKO Takue CUETYMKU 3aTSHKEK 4acTO HE HUMEIOT
BO3MOXKHOCTH OOHapy>KHMBaThb BCTABKY HOBOM OCHOBHOW YacTH MaTepuaja, I'€HEepUPYIOILEro
a’p030JIb, TAK YTO OMEPALUS MOJCUETA MOXKET ObITh HETOYHOM.

B HexkoTOpBIX mpuMepax ¢ HarpeBaTeSbHBIM Y3JIOM, KOrAa IOJb30BaTENb YCTPONCTBA
JKENaeT YAAIUTh Cpely, TeHEPUPYIOIIYIO a3pOo30Jib, NMPU HCIONb30BAHUM, OH MOXKET IMPOCTO
NPUBECTH B JEHCTBHUE 3KEKTOP, YTOOBI BBIOPOCHTH Cpeny, TeHEPUPYIOLIYIO a’po30jb, H3
HArpeBaTeJIbHOW KaMephl yCTPONCTBA, HITH YIAIUTD €€ B PYYHOM PEKUME. ITO MO3BOJISIET OBICTPO
U JIETKO YIAJIUTh Cpedy, TeHEPHPYIOIIYI0 a’po30jb, 0e3 HEOOXOOUMOCTH YPEe3MEPHOTrO
B3alMOJIEMCTBUS MOJb30BaTeNsl ¢ ycTpoiicTBoM. Mcnonb3oBaHue 3)KEKTOpa Takke MO3BOJSET
n30exkaTh PHCKa TOTO, YTO IOJIb30BATEINIO MPHUAETCS MPHONIMKATBHCA K KAKUM-JIMOO HarpeTbiM
3J€MEeHTaM. JTO MO3BOJIIET pa3MellaTh Cpeay, FeHEPUPYIOLIYIO a3P030Jib, B HEMOCPEICTBEHHOM
ONM30CTH OT MOBEPXHOCTU HArPEBATEIbHONW KaMephbl WM B KOHTAKTE C HEH, B TO K& BpeMs
YACTUYHO YCTPaHssl HEKOTOPhIE U3 MPOOJIeM, YKa3aHHBIX BBILIE.

Cpena, reHepHupyOLIast a3p030Jib, MOXKET ObITh MPEAYCMOTPEHA B OAHOM UM HECKOJIBKUX
u3 uyucna pa3nnuHbix ¢opm. Cpenma, reHepHpYOIas a’po30Jib, MOXKET IMPEACTABIATh COOOH
KarcyJy, KOTOpasi ~ CONEPXKUT  BELIECTBO, reHepHupyollee  a’po30iib,  BHYTPHU
BO3AyXOIpPOHULIaeMOoro Matepuana. JIrodoit MaTepual, comepikaluil BeeCTBO, TeHEPHPYIOIIee
a’po30Jib, MOXET HMEThb BBICOKYIO BO3AYXOINPOHULAEMOCTb Ui OOECHe4YeHUs BO3MOXHOCTU
IPOTEKAHUsl BO3/yXa 4epe3 MaTepuali ¢ yCTOMYUBOCTBIO K BO3AEMCTBUIO BBICOKHX TEMIIEpaTyp.
IIpumepsl NOAXOAAIIMX BO3AYXONPOHULIAEMBIX MAaTEPUAJIOB BKJIIOUAIOT LEJUIIOJIO3HbIE BOJIOKHA,
OyMmary, XJIONOK W IIejK. BO3qyxompoHHIIAeMbIii MaTephal MOKET TakKe JeWCTBOBATH Kak
¢GunbTp. ANBTEPHATUBHO CpeAa, TEHEPUPYIOIAs a’po30Jib, MOXKET MPENCTaBiIsATh COOOH
BEIIECTBO, T€HEPUPYIOIIee a’po30jib, oOepHyTOe B Oymary, HaubOojee NPEAnOYTHTEIHLHO
Taba4yHbIl CTEpKEHb, OOEPHYTHIN B Oymary.

AJBTEpHATUBHO Cpelia MOKET MPEACTABIISATh COOOM MaTepHall, reHEPUPYIOIIUN a3PO30JIb,
yAEPKMBAEMbI BHYTPHU MaTepHasa, KOTOPbIN HE SIBJIIETCS BO3AYXOIMPOHULIAEMBIM, HO KOTOPBIN
COIEPIKUT COOTBETCTBYIOLIHE Mep(Opaluio MM OTBEPCTHE, OOECIEYHBANOIINE MPOTEKAHHE
BO3/lyXa. AJIBTEPHATUBHO CPEAa MOXKET MPEACTABISITh COOOH CaMy OCHOBHYIO YacCTh BEIECTBA,
T€HEPUPYIOIIEro a3po30ib. [IpeanoyTuTeIbHO OCHOBHAS YacTh MPENCTABISAET COOOH MycC M
NeHy U3 BELeCTBA, FTEHEPUPYIOLIETO a3p030Jib. AJNBTEPHATHBHO Cpeaa MOXKET ObITh 00pa3oBaHa
MO CYLIECTBY B (pOpMe MAJOYKH, KOTOpasi MOXKET COAepKaTh MyHAIITY4YHbIH QribTp. B Takom
cllydae cpera MOJKET IPENCTaBIATb COOOH JIMCT, Harpumep, 0OepHyThIii Oymaroil marepuau,

TeHEPUPYIOLUN a3po30Jb. IIpumepsl U BapuaHThlI OCYLIECTBICHUS, ONUCAHHBIE B HACTOSILEH
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3asBKe, HCIOJIB3YIOT TakKyl TNaJloYKy, CM. CCBUIOUHYK TO3MLIMIO S5 Ha ¢urypax.
IIpennoyrurenbHO cpena, TeHepUpPYOINas a’po30Jib, MOXKET IMPEACTABIATh COOONW OCHOBHYIO
4acTh, COZIEPIKAINYIO BEIECTBO, FTeHEPUPYIOLIee aypo30ib. BemecTBo, reHepupyroinee aspo3ob,
MOKET MPEACTaBIATh COOO0H IF0O0e MOIXOsIIIee BEEeCTBO, CIIOCOOHOE 00pa30BbIBAThH a3P030JIb.
ITpeanouTHTeNbHO BEIECTBO, FEHEPUPYIOLIEE a3PO30Jib, CIIOCOOHO 00Pa30BBIBATE A3PO30JIb MIPH
HarpeBe. BemecTBO MOKET MPeAcTaBisiTh cOOOW TBepAOe MM TOJyTBepaoe BemecTBo. Kak
NPABUJIO, BELIECTBO MOXET COIEepKaTh MaTepuan PACTUTENbHOTO MPOUCXOXKIACHUS, U, B
YaCTHOCTH, BEINECTBO MOXET conepkarh Tabak. K mpumepaM THIIOB TBEpABIX BEINECTB,
TeHEPUPYIOIINX a3P030Jib, BKIFOUYAIOT MOPOLIOK, TPAHYJIbL, 3€PHA, HUTH, MOPUCTHIA MaTepHuall,
NIEHY WJIN JIUCTBI. AJIBTEPHATHBHO CPeJia, TeHEPUPYIOIIAs a3PO30JIb, MOYKET COIEPKAaTh KapTPHITK
WM KaTCyJly, COAEPIKAINYI0 TBEPIOE, OJIYTBEPAOE HIIN SKUIKOE BEIECTBO.

[TpennoyTUTENbHO BEIIECTBO, FTEHEPHUPYIOLIEE a3P030JIb, MOKET COAEPIKATh BELIECTBO IS
oOpazoBanust a’pos3ois. Ilpumepbr BemecTB st  00pa3OBaHUsT  a’pO30Js1  BKIIFOYAIOT
MHOI'OATOMHBIE CHHUPTBI U HX CMCECHU, TAKHE€ KaK T[JIMOCPUH WKW TPONHUIICHITINKOJb. HpI/I
COZep KaHNHU BEIeCTBa Uil OOpa3OBaHUs adpO30Jisi, KaK MPABWJIO, BEIIECTBO, '€HEPUPYIOLIEe
a’3p030J1b, MOXKET UMETh COAEPIKaHNE BEIECTBa JJii 00Pa30BaHMs a3PO30Jisi, COCTABIISIIONMEE OT
npudI3uTeNbHO S % no mpubmmsuTensHo S0 % B mepecdere Ha cyxoit Bec. [IpeanoyrurensHoO
BEIECTBO, T€HEPUPYIOIEe a’3p0O30Jb, MOXKET UMETh CONEp’KaHHE BeIlecTBa Al 0Opa3oBaHUsA
a’pOo30J1s1, COCTABISIOLIee MPUOIH3UTENBHO 15 % B mepecueTe Ha CyXOii BeC.

Kak npaBmiio, OCHOBHAsl 4aCTh COAEPKUT YBIAKHUTENb UM TabaK, COMep KaIlUi BIary.
[IpennoyTuTenbHO OCHOBHASI YacTh COAEPKUT OAUH WJIM HECKOJBKO M3 YBIAKHUTENs, Tabaka,
MIUOCPUHA U TPOIMUIICHTTTUKOJIA. Kak MPpaBnJIO, OCHOBHAasA 4aCTb MOXET COACPKATh IMPOLUEHTHOEC
CoZep KaHUE UCTAPSIFOINEHCST WM CIOCOOHOW K TMPEBPAIlEHHUI0 B  adpO30Jib  KHUIKOCTH
(HpeI[HOLITI/ITe.HbHO YBIQAXKHUTECIIA, TaKOIro KaK [MPOMUICHTIIUKOJIb I/I/I/I.HI/I MIMOCPUH, HO,
BO3MOXKHO, JOMMOJIHUTEIIbHO BKJIKOYAA JPYyTHUE CHOCO6HbIe K IMPEBPALICHUIO B a3PO30JIb JKUAKOCTH,
TaKye KaK BOZJA WJIM 3TAaHOMI U T. 1.), npespiatomiee 20 Bec.%. B 3Tom koHTekcre 100 Bec.% paBHO
o01meMy Becy JKUIKOCTH U UCTIAPSIEMOT0O MITH CIIOCOOHOTO K NMPEBPAIIEHHUIO B 23P030JIb BEIECTBA,
TaKOI'oO KakK Ta6a1<, YBJIIAXKHUTECIb I/I/I/I.]'II/I MaTepHral paCTUTCIIbHOTO MMPOUCXOXKACHUA.

IIpumeps! cpeapl, TeHEPUPYIOLIEH a3p030b, NPUBOAATCS B MPEALIECTBYIOLIEM YPOBHE
TEXHUKH, YIIOMSIHYTOM BBIIIC, U OHU MNPEAYCMOTPEHBI B PaMKaxX HACTOALICTO I/1306peTeHI/I$I B
Ka4eCTBE€ HCOTrPAHNYIUBAKO LIINUX BO3MOXKHOCTEH.

B coorBercTBHMM € OAHMM acHeKTOM, HacTosmee H300pEeTeHHe HalpaBleHO Ha
oTpenieNieHe BPEMEHU HarpeBa W/win npoduuis mpoxykTa/cpensl U Ha nepenady uHbopManuu

MOJIb30BATEJIO O TOM, 4YTO CHUCTCMa IOTOBAa K HCIIOJIB30OBAHUIO. HeﬁCTBHTeHBHO, JOCTHXXCHHC
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NPaBUJIBHOM TEMITEPaTyphl SBJISETCS HEOOXOAMMBIM, UYTO 3aBUCHUT, CPEAM IPOUEro, OT CPEembl,
TEHEPUPYIOLIEH  a’p030Jb, [Js1 ONTUMAJIBHOIO  HUCIOJBb30BaHUA yCTPOMCTBA W JJIA
MH(QOPMHUPOBAHUS TOJB30BATENSI O COCTOSHHUU HAarpeBa, TaK 4YTO OH WJIM OHAa MOJXET HavaTb
UCNOJIb30BaTh YCTPONCTBO, KOIZAA@ 3TO YMECTHO, WM TNOJAy4YaTh MPEAyNpEeXIeHUe, KOraa
YCTPOMCTBO HE FOTOBO K UCIOJIBb30BAHMUIO (MU 1aXKe HEPUTOTHO K UCTIONb30BaHMI0 ). CocTosiHIEe
yCTPOHCTBAa (HE HCIOJNB30BAIIOCh B TEYEHHE OMNPEACCHHOTO BPEMEHH WJIM HCIOJIb30BAJIOCh
TOJIBKO YTO) MOJKET TAKXKE BIIHMSITh Ha MPOLIECC HATPEBA U, CIIEOBATENIBHO, JOJKHO TPUHIUMATHCS
BO BHUMAHHUE IIPU BBINOJHEHUN ONEPALIVU WIIA Tana Harpesa.

B BapmanTax ocymectBieHus ycrpoiictBo 1 ucnonsdyer ungukatop 11, 12, 13, 14 (cm.
¢buryper 2—6, MOKa3bIBAIOIINE PA3IMYHbIE MPUMEPHI), YTOOBI HHPOPMHPOBATE MOJIB30BATENS O
coctosiHuU ycTpoiictBa. Hanpumep, unnukarop 11, 12, 13, 14 moxkeT npuBOAUTHCS B AEHCTBUE
JUIsl yKa3aHus TEeMIEepaTypbl, TaKOH Kak TeMIlepaTypa HarpeBaTeIbHOW Kamepbl 2 WIH
Harpesarenss 6, T.e€. TeKylled TeMIeparypbl, W3MEPEHHOH CpeacTBaMu 7 U3MEpPEHHUs
TeMIepaTypsl. B npyrux npumepax MHIUKATOP MOKET HUCIOJIBb30BATHCS AJI YKA3aHUSI BPEMEHU
Harpesa, KOTOpOe UCTEKJIO C MOMEHTA BKJIFOUEHMsI HarpeBaTesis. AJbTepHATUBHO KaK H3MEpPEHHasI
TeMIlepaTypa HarpeBaTEIbHONM KaMepbl, TaK M MPOAOLKUTENBHOCTb Harpesa MOIYT
UCTIONIb30BAThCS JIsl ONPENEeNIeHUs] TOro, KOrZla pacxojHasi 4acTh Harpera JOCTATOYHO, YTOOBI
OBbITb TOTOBOM K UCIOJIB30BAHUIO.

WHpukaTop MOXeT ObITh BH3YaJIbHBIM (HApUMep, CBETOBbIM MHAUKaTopoM, LED u T. 1.
WM HECKOJBbKMMHU M3 HUX, KPAaHOM), aKyCTHMYECKUM (TaKUM Kak 3BYK, 3yMMep H T. A.) WJIH
CEHCOPHBIM/TaKTHJIBHBIM (HaIIpUMep, TAKUM Kak BUOparusi) min ux komOuHanued. C moMoIibo
WHIUKATOPOB, OMUCAHHBIX B JAHHOM JTIOKYMEHTE, MOXHO PACKpPbITh MacCy MH(POPMALIMHU, TAKOH
KaK COCTOSIHME Mporpesa (WM MPEeNBAPUTEIBHOrO HArpeBa), OCTAaBINEECs BpeMs MpOrpesa 1o
TOTOBHOCTH K HCIIOJIb30BaHMIO (TIAPEHHIO), HWHIUKALMIO CKOPOCTH TMpOrpeBa M APYrou
uH(popMaLmy, Kacarmeics yCTpoicTBa (Takol Kak ypOBEHb SHEPTUH, OTPEOHOCTh B YHCTKE U
T. 1.). Pasymeercs, 3Tu cpencTBa MOTYT HCIIOJIb30BAThCS CaMU IO cede MM B KOMOWHAINH, U
NIOJIb30BATENb MOYKET HACTPAMBATh 3TOT ACIMEKT, YTOOBI HHANBHUIYAJIbHO HACTPOUTH MPOAYKT IO
ero/ee mpeamnoureHusiM. Kpome Toro, cucrema Takxke COOEpKHUT KHOMKY 10, Harmpumep, Ans ee
BKJIFOUEHHUS] WJIM JUI BKJIFOYEHMS Pa3IMYHBIX (PYHKIMH yCTPOWCTBA, KaK OMHCAHO B JAHHOM
JOKYMEHTE.

Hanpumep, B omHOM BapmaHTe ocymecTtBieHus wHAuKarop 11 mpencraenser coOoit
BU3YaJbHBI JAHUCIUIEH 11 OTOOpaKeHHs TOTOBHOCTHM YCTPOMCTBA WM CHUCTEMBI 1,
reHepupyrolei nap, Mojb30BaTeN0, HAPUMEp, AJI YKa3aHHs Ha TO, YTO paboyvas Temmeparypa

Harpesa ObljIa JOCTUTHYTA Ui 00eCcreueHus] HCIapeHUsl MaTepualia, FTeHepUpPYIOIero a3po30Jib,
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UMeeT BUJ JIMHEHHO mpoxofsiero aucries 11, Hanpumep, HO Oe3 OrpaHUYEHUs, JUHUU U3
HECKOJIbKMX OCBETUTEJIbHBIX CPEACTB, Takux kak LED, mpoaoiapHOro skpana AUCIUIes], CBETOBOU
IIOJIOCHL, CM. KOHCTPYKLIMH, TIOKa3aHHbIE Ha purypax 2—6. DTOT BU3yanbHbIi qucruieit 11 moxer
pacnosaraTbCsi NapajuleIbHO OCH MPOAOJIbHON MPOTSHDKEHHOCTH YCTPONCTBA WM CUCTEMBI 1,
reHepupyroeii nap. B oqHOM BapuaHTe OH TaKk:Ke MOXKET PacIoaraTbCsl TaK, YTOObI HOJTHOCTHIO
WJIM YaCTUYHO OXBAThIBATh MU OKPYXKaTh ycTpoicTBo 10, cMm. ¢ur. 6. Ha sToii ur. maaukatop
11 MoskeT ObITh 3aMEHEH JTIOObIM IPYTHM HHAUKATOPOM 12, 13 Miin HHAUKATOPOM IPYToit GOPMBIL.
3TO MO3BOJIAET AAaBATh MOJB30BATEIIO MOCTEIEHHYIO BH3YaJbHYIO OOPATHYIO CBs3b, YTOOBI OH
MOT HETOCPEACTBEHHO BHUJETh COCTOsIHUE Harpesa. Hampumep, mocnie TOro, Kak noJib30BaTelNb
BKJIFOYAET YCTPONCTBO WJIA CUCTEMY |, F€eHEPUPYIOIIYIO Map, HAIpUMep, HakaTueM KHomku 10,
BU3YaJbHBIM JIUCIUIEEM VIPABISIFOT TaK, YTOOBI MOCTEIMEHHO 3aropajioch OOJbINE 3JIEMEHTOB,
MUKCEJIEH UIW MOBEPXHOCTU AJIs1 NJOCTUIKEHUs, HAKOHEL, MOJHOCTBIO OCBELIEHHOTO JIMHEMHOIO
BU3YaJbHOTO JAMCIUIes, KOTOpPBIH MOXET YKa3blBaTb HAa TOTOBHOCTb yCTpOMCTBA I,
TeHEPUPYIOLIErO Map, AJs BABIXAHUS HCIAPEHHOIO BELIECTBA IOJIb30BATENIEM, IO HUCTECYEHUU
NepUoia BPEMEHH TSl OJTHOTO oTodpaxkenus TPD.

JIOCTH>KEHHE MOJHOCTBE OCBELIEHHOIO JIMHEWHOrO OMCIUIEes C NMEPUOAOM BPEMEHHU Ui
nojHoro orobpaxenuss TPD Moxker ObITh TOYHO PACCUMTAHO IO BPEMEHU K MOMEHTY, KOTAa
YCTPOWCTBO WJIM CUCTeMa 1, reHepupyromas nap, U €€ HarpeBaTeIbHbIE 3JIEMEHTHI I'OTOBBI K
UCTIAPEHHIO, T. €. JUISl COBMAJAEHUS C MepuoaoM BpeMenu ais nporpesa TPH nimm moxer ObITh
MOMEHTOM BPEMEHH, BbIONPAEMbIM MOCIIE TOT0, KaK yCTPOHCTBO MJIM CHCTEMA 1, TeHepHpyroInas
nap, ¢aktudyecku roroBa, Tak uyro TPD > TPH. 3to Moxer ObITh NPOBEPEHO NATYUKOM
TEMIEPAaTypPbl HJIH MOXET OCYINECTBJISTBHCS C MOMOILIbI (PMKCHUPOBAHHOTO WIJIM HU3MEHSIEMOTO
nepuozaa Bpemenu st TPD st yBenuyenns oToOpakaeMoii MOBEPXHOCTH BU3YAJIbHOTO IUCILIES,
TaK 4TO MOJKHO 00€CrieuynBaTh FOTOBHOCTh HATPEBATEIBHBIX 3JIEMEHTOB 2.

Taxxke ecnum HCHONB3YIOTCS HECKOJBKO CBETOBBIX HHAMKATOPOB, OHU MOIYT HMETh
OJIMHAKOBBIM UM HEOIMHAKOBBIN 1BeT. OHM MOTYT U3MEHATDH WM He U3MeHSTh LiBeT. Hanpumep,
10 T€X MOp, MOKa CUCTEMA HE FOTOBA K UCIOJIb30BAHNIO, OHU MOTYT NI€PEAaBaTh KPACHBIN CBET, a
KOI'/1a CHCTE€Ma FOTOBA, CBET CTAHOBUTCS 3€JIEHbIM. Takske MOT'YyT UCIOJNBb30BAThCS APYrUe LBETA,
NPUYEM LEJIbIO SBISIETCS MPENOCTABICHNE TPOCTON B MOHUMaHUU HH(popMarn. ICTOYHHK cBeTa
MOXeT ObITh 00pa3oBaH B Buae mosiockl 11, 12 uam MoXkeT comepikaTbh HECKOJIBKO OTAEIbHBIX
sneMeHToB 13 (Hampumep, deThipe, kak Ha ¢ur. 4). Takke MOKET UCTIOJIb30BATHCS KPaH.

B BapuanTax OCyIIECTBJICHHs] YCTPOUCTBO COAECPIKUT MO MEHBILIEH Mepe OJUH UHAUKATOP
(takux kak LED), KOTOpPBIii MOCTENIEHHO 3aropaeTcsi Ha MPOTSLKEHUH OMPEIeNIEHHOTO HHTepBaia

BpeMeHH (Hampumep, 10 20 CeKyHJ), U He0oOA3aTeIbHO MOXKET OLIYILIAaThCs BHOpauus, KOraa
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IPOTPEB 3aKOHYEH U YCTPOHCTBO rOTOBO K MCIIOJIB30BAHMIO (Hanpumep, k napeHuro). Maaukarop
MOXET MEHATh L(BET (HalpuMep, ¢ KPaCHOTO HA 3€JIeHbIi) MM HECKOJbKO MCTOYHHKOB CBETA,
KOTOpbIE 3aroparoTcs OIUH 3a APYIMM ¢ TeueHneM BpeMmeHu. Hampumep, Ha ¢ur. 2 cucrema 1
COZIEP’KUT CBETOBYIO Mojiocy 11, koTopass MOXKET MOCTENEeHHO 3aroparbes A YKa3aHUs Ha
COCTOSIHHE HarpeBa C MCIOJIb30BAHUEM OHOT'O U TOTO K€ LIBeTa WK pa3Horo 1sera. Hampumep,
CBET MOJXKET 3aropaThCsi B HIDKHEH uwacTu mosiochl (BOnm3m kHomku 10), m 3atem monoca 11
MOCTENEHHO 3aIOJHIETCS M0 MEPE TOro, Kak MPOoUCXoAuT npouecc nporpesa. Korna nonoca 11
MIOJITHOCTBIO OCBETHJIACh, 3TO SIBJIIETCS YKA3aHHEM TOTO, YTO MPOLECC MPOrpeBa 3aBEpLICH U
YCTPOHCTBO MOKET UCIIONIB30BAThCSA. L[BET MOIOCHI MOJKET OBITh OTHUM H TE€M K€ WJIH OH MOXKET
MEHATBHCS] C TEUEHHEM BPEMEHH, HAlpUMep, BHAYaJle OH SIBJSIETCS KPAaCHBIM (B Hayajse mporecca
HArpeBa) M 3aT€M OH CTAHOBUTCS 3€JICHBIM I1OCJIE 3arOPaHUsl LIEJTMKOM, O3HA4ast, 9YTO YCTPOUCTBO
rOTOBO K Hcronp3oBanmio. Ha ¢ur. 3 mokasan apyroii BapuaHT, B KOTOPOM HHAUKATOp 12 nmeer
apyryio popmy. Ero pabora MoskeT ObITh TaKO# e, Kak Uy moyockl 11 Ha Gur. 2 ¢ MOCTeNneHHbIM
3aropaHueM W/win u3MeHeHHeM nsera. OHAKO TakMe BapHAHTBI OCYLIECTBJIEHUS MOTYT OBITh
HETOUHBIMH, €CJIM OHM HE YUUTHIBAIOT HAYAJIBHYIO TEMIIEPaTypy HarpeBaTelbHBIX CPEACTB O,
MIOCKOJIBKY YCTPOWCTBO MOJKET OBITh TOTOBO K HCIOJB30BAHUIO IO TOTO, KaK HHIUKATOD
yKa3blBa€T HA COCTOSHHE€ TOTOBHOCTH K HCIOJb30BAHUIO, IMOCKOJBKY MHTEPBAJ BPEMEHHU
3aukcupoBaH. B Takom ciydae monb30BaTeNb MOKET OKHIATh AOJbLIE, YeM HEOOXOIUMO, WIIN
YCTPONCTBO MOXKET MPENOCTABIIATD MOJIb30BATENI0 MPOTHBOPEUNBYIO HHPOPMALIUIO.

B BapmaHTax OCYyLIECTBICHUS WHIUKATOpA, HAMpUMep, Kak IOKa3aHO Ha ¢wur. 4,
yCTPOHMCTBO 1 MOXET comepsKaTh psA U3 3aAaHHOTO KOJMYECTBA (T. €. YeThIPEX) BHIPOBHEHHBIX
CBETOBBIX WHAMKATOpoB 13 (Hampumep, LED), nampumep, oOpasyroIuux AMCIUICH, MpHYEM
NepPBbI M3 JIMHUM 33AaHHOro konmudecTBa LED mpenHasHaueH aJis TOro, 4ToOBI 3aropatbCsi B
HavaJje 3Tarna nporpesa, U MOCAeHUN U3 TUHUM 3a7aHHoro koaudectsa LED npeanasHaveH st
TOTO, 4TOOBI 3aropaThCs, KOTAa MPOTrPeB TOCTUT TEMIIEPATYPhl UCTIOIB30BAHUS (T. €. ApEHusi),
HanpuMep, HarpeBaTeIbHONH KaMephl.

B sTOM BapmaHTe OCYLIECTBIIEHHs, KAK B BApHAHTAX, MOXKET UCIIOJIb30BATHCSI CBETOBOMN
WHIUKATOP, KOTOPBIH MEHSEeT CBOH LBET (HAampuMep, BMECTO HCIIOJNb30BAHHS HECKOJIBKUX
UCTOYHUKOB cBeta, T.e¢. LED), mw oH wMoxer ObITb OOBENMHEH CO 3BYKOBBIM WJIH
(U3NUEeCKUM/TAKTUIIBHBIM CUTHAJIOM TPH JOCTIDKEHHH HeoOXommMmon Temmeparypbl. Eciu
UCTIONIBb3YIOTCS HECKOJIBKO HCTOYHHKOB CBETA, OHU MOT'YT UMETh OIMHAKOBBIN MIJIM HEOJUHAKOBBIH
neer. OHM Tak)Ke MOTYT H3MEHSTh WM He M3MEHATh nBeT. Hampumep, no Tex mop, moka
YCTPOHCTBO HE TOTOBO K HCIOJBb30BAHHIO, OHH MOTYT IEpenaBaTh KPAacHBI CBET, a KOrja

YCTpOﬁCTBO roToOBO, CBCT CTAHOBUTCA 3CJICHBIM. B BapHUaHTax HWHAHUKATOPBI MOTYyT HUMCTH
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OIMHAKOBBIA pa3Mep WIM HEOJUHAKOBBIM pa3Mep (HampuMep, YBEIMYMUBAIOIIUNCS pasMmep),
OJIMHAKOBYIO MJI HEOJJMHAKOBYIO (POPMBI, Kak ITOKa3aHO B IpUMeEpax.

B BapuaHTax ocylecTBIeHHs, HApUMep, Kak IMOKa3aHo Ha ¢ur. 5, uanukatop 14 umeer
dopmy aucka (BMECTO HMPSIMOYTOJIBHOM (POPMBI, TIOKa3aHHOH Ha APYrux (urypax B HacCTOSIIEH
3asBke). B Bapuanre, nmokazaHHom Ha ¢ur. 5, kHonka 10 pacnonoskeHa BHyTpH HHAMKaTopa 14,
HO 3TO SIBJISIETCS BCETO JIUIIb IPUMEPOM, M KHOTIKA MOJKET PacIioyiaraThCsi, Hanpumep, Kak Ha (ur.
2—-4. B BapuanTe no ¢ur. S uaaukarop 14 moxer copepkate LED 1 mocTteneHHO 3aroparbesi B
3aBUCUMOCTH OT COCTOSIHUS IPOTPeBa.

Knomnka 10 mMoskeT pacmojiaraThCsi, KaKk MOKa3aHO Ha (Urypax WM rae-mudo emne Ha
OCHOBHOU 4acTH 1, HampuMep, Ha CTOPOHE OCHOBHOM HacTu 1, cM. obo3Hauenue 10' Ha ¢ur. 6. B
BapHaHTaxX yCTPOUCTBO 1 MOKeT comepkaTh Ooyiee oqHOM kHonku 10, Harpumep, nBe KHOnKuU 10,
10, pacmonoxxeHHbIE B pa3HBIX MECTax Ha OCHOBHOM "acTH 1, kak mokaszaHo Ha ¢ur. 6. Kak Oyzner
HETPYAHO TIOHSTH CIELUAIUCTY B JAHHOW OOJIACTH TEXHUKH, B KOHTEKCTE HACTOSIIErO
N300peTeHNst BO3MOKHBI MHOTHE BaPUAHTHI OCYLIECTBICHUS 1 KOMOMHALIUH.

Kpome Toro, nmnsi ycTpaHeHus BbILIEyKa3aHHOW MPOOJEMbL, LeecooOpa3HO JIydine
YyUUTBIBATh 3(PPEKTUBHOE COCTOSHHE YCTPOHMCTBA, YTOOBI VYIY4YIIMTH €ro padoTy, Kak
pPaccMOTPEHO BbIE, M O00eCrneunBaTh TOYHYIO HMH(GOPMAIMIO IOJIb30BATENIO, T. €. KOrna
YCTPOWCTBO FOTOBO K UCIOJIb30BAHUIO.

Jlnis 3TOro ycTpoHCTBO XpaHWUT B 3allOMHHAOLIEM ycTpoiicTtee (Hampumep, B PCB 3)
CIMCOK MHCTPYKLUH, KOTOpbIE HCIIONB3YIOTCS JJIA IPUBEEHUs B AelcTBHE ycTpoiicTBa. Criucok
MHCTPYKIUH MOXET YUUTBIBATH PA3JINYHbIEC MAapaMeTpPhbl AJIsl ONTUMU3ALNH pabOThl YCTPONHCTBA.
Hanpumep, OH MOXeT y4YUTBHIBATh HA4YaJbHYIO TEMIIEPATypy YCTPOMNCTBA, MPEANIOYTUTENIBHO
HArpeBaTeJIbHBIX CPENCTB O, /MM MaTepuasa S5, FreHePUPYIOLIEro a3po30iib, W/HIIN HEKOTOPbIE
NPEATOYTEHHsI MONb30Baress (OBICTPBIN HAarpeB WIIM YMEPEHHBIH Harpes) U T. A. Kak mpasuio,
CIHCOK HMHCTPYKIHH, HCIOJB3yeMbIX B KOHTEKCT€ HACTOALIET0 W300pPETEHUs, MOXKET
NPEACTaBIATb  COOOH  TaONWIBI ~ COOTBETCTBUSI ~ MEXIy  3HAYCHUSIMH  BpPEMEHH
NPOTpeBa/TEMIEPaTypoil, W/HIM KPUBBIMH HarpeBa B BHIE (YHKIMHM HCXOMHON Ha4daJbHOU
TEMIEPAaTypbl, W/WIN TIOCTOSHHBIX CKOpPOCTEH HarpeBa. B COOTBETCTBMM C HACTOSIIUM
n300peTeHneM, B Hayajle 3Tana HarpeBa YCTPOMCTBO H3MeEpseT HAYAIbHYIO TEMIIEpaTypy,
NPEANOYTUTENIPHO HArpeBaTeNbHBIX CPEACTB O, a Takke HIIeT M BbIOMpaeT B Tabmumax
COOTBETCTBHSI WJIM B KPUBBIX WJIM CKOPOCTSIX, KaKOe BPeMs INpOrpeBa, W/WIM KpHUBas, W/WIH
CKOpPOCTb TpPHUMEHSeTC B BHIE (YHKIUSI HW3MEPEHHONW Ha4daJbHONW TeMIepaTrypbl W/WIH
UCTIONIb3YET APYTHe NMapaMeTPhl, TAKXKe KaK OMMCAHO BbILIE. DTO IMO3BOJIUT YCTPOHCTBY paboTaTh

TaKUM 0Opa3oM, KOTOPBIH 00eCnevynBaeT TOUHYIO HH(OPMAIMIO MOJB30BATENO O COCTOSHUU
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YCTPOHCTBA, M WHAUKATOP(MHAWUKATOPBI) OyIder NpPHUBOAMTHCS B IEHCTBUE HAa OCHOBAHUU
BBIOpAaHHON MHCTPYKIUH.

3arem cucTeMa ONpeneuT U3 BBIOPAaHHBIX 3HAUEHUI BpEeMEHH NPOrpeBa, W/WiN KPUBBIX,
W/MIM CKOPOCTEH, KOTJa MM KaK JOJDKEH 3aroparbCsl WM KaK JOJDKEH CBETHTHCS MHIUKATOP
(DOJDKHBI 3aropaThCst WK KaK JOJDKHBI CBETUTHCSI MHIUKATOPBI), TAK YTO MOCIEAHUN HHIAUKATOD,
KOTOPBIA MpenHa3Ha4yeH [UIsl CUTHAJIM3UPOBAHUS TEMIIepaTyphbl HCIIOJNBb30BaHUS (HAIpUMeED,
TEMIIePaTy bl TAPESHHS), 3aTOPAETCS B TO XKE BPEMs, KOT/Ia 341y CKaeTCsl TAKTHIIbHBINA CUTHAI (€CITN
TaKOE CPEICTBO MHIUKALUU SIBJIIETCS HEOOXOMMMBIM ISl TIOJIb30BaTeNs ). Takoe onpeneneHue,
OTCIIeXKMBaHUE U IPUBE/IEHNE B IEMICTBHIE yCTPONCTBA NPEAIOUTUTENBHO ocyliecTsisiercs B PCB
3 mocpencTBOM MOAXOISAINEro MporpammupoBaHusi, xpansuierocss B PCB 3, Hanpumep, B ee
3aMIOMHUHAIOIIEM YCTPONCTBE.

B BapuaHTax OCyIlIECTBJEHHUS YCTPONCTBO MOKET MPOBEPSATH TEMIEPATYPY HA BPEMEHHOM
OCHOBE (HampuMmep, KOKAYK CEKYHIy, HJIM K€ BPEMEHHash OCHOBA MOXET H3MEHSATHCS CO
BPEMEHEM) 1 3aTeM TYT K€ BBIYHCISITh, KAKOBA CKOPOCTb IPOTPEBa U COOTBETCTBEHHBIM 00pa3oM
NPUBOJIUTH B JEHCTBUE MHANKATOP (MHOUKATOPHI) (Hanpumep, myrem 3akuranus LED oxHOro 3a
apyruMm). Takum oOpazom ycTpoHcTBO obecrneunBaer TO, 4to Bce LED 3aroparorcs
OHOBPEMEHHO C OINylmaemMoil BHOpaluel, ykasplBas Ha TO, YTO YCTPOHCTBO TIOTOBO K
HCTIOJIb30BAHUIO (T. €. TTAPEHHIO ).

B BapmaHTax OCyLIECTBIEHHsS MOXET OBITh 3aaHO, YTOOBI KaXbI WHIMKATOP WIIH
IIPONOPLUS MHAUKATOPa COOTBETCTBOBAJIA 3aaHHON TeMIiepaType, Tak 4TO MPU AOCTHXKEHUU U
U3MEPEHUHM 5TOH TeMIepaTypbl, NPUBOAUTCS B MACHCTBHE COOTBETCTBYIOLIEE KOJIUYECTBO
WHANKATOPOB MJIM 4acTh MHAMKaTopa. Hampumep, ecnu m3mepeHHasi TeMIiepaTypa COCTaBJISET
NIOJIOBUHY HEOOXOAMMOI TeMIIepaTyphl, TOTAA MPUBOIUTCS B ASHCTBUE MOJIOBHHA UHAMKATOPOB
WM TIPUBOJMTCS B IEHCTBHE TOJIBKO MOJOBUHA €IMHCTBEHHOTO MHAMKATOpa. MOTyT BBIOMPAThCS
APyTHE PEKUMBI paOOTHI HHIUKATOPOB.

HNHCTpyKIMM MOTYT TIPUCTIOCA0IMBATHCS K UCTIONIb3yeMOi cpene (MONyTBepoid, TBepAOH
WUIM KOMOMHALIMH ), K TEXHOJIOTUH HArpeBaTENIbHBIX CPEACTB (TaKOH KaK MHAYKLNS, PE3UCTHBHBIN
HAarpeB U T. [.) ¥ MOTYT TaKX€ YUWUTBIBATbCS BHELIHHE MapaMeTphl, HalpUMep, TeMIeparypa
OKPY>KarOLIEro BO3AyXa WIHM OKPY>KalOIe Cpeasl, UK TeMIepaTypa yCTpOMCTBa.

B BapmaHTax OCyIIECTBIEHHS HEKOTOpPble MHCTPYKLMH MOTYT INPHUCIIOCA0IMBATHCS K
HEKOTOPBIM MOXKEJIAHUAM I0JIb30BaTeNd. Hanpumep, noap30BaTesb MOXKET XOTETh UCIIOJIb30BATh
YCKOPEHHBIH MpOIeCC HarpeBa, YTOOBI BBIUTPATh BPEMsl, WM aJbTEPHATHBHO IIOJb30BATEINb
MOXET JKeJlaTh HCIIONb30BaTh 0OoJjiee MENJIEHHBbIM mpolecc HarpeBa. B Takux ciydasx

N0JIb30BATENb MOXKET OMNPENeNUuTh B CUCTEME CBOH BBIOOp, U CHCTEMAa B CBOKO Odepenb OyneT



24

UCTIONIb30BAaTh IMOAXOISINYI0 HHCTPYKIIHIO.

B BapmanTax ocyuiecTBieHHs BBIOOP HMHCTPYKLMI MOXET YCTaHABJIMBATBCS CaMOM
CHUCTEMOH Ha OCHOBAHHMM 3a/JlaHHBIX I1apaMeTPOB, HANpPUMEp, COCTOSIHHE YPOBHS 3HEPTUU
CHCTEMBI, WJIH UcTioNib3yeMast (TabauHast) nanouka S. Hanpumep, B ciayuae HU3KOH SHEPTHHA MOKET
BBIOMPATHCS CIIELMAbHAST WHCTPYKIMsA HarpeBa. B TakoMm ciydae, €Clii YpOBEHb SHEPIHU
SIBJISIETCST BBICOKHUM, TO MOXKET BBIMOJHATHCS OBICTPBI MPOrpeB (Hampumep, C BBICOKOU
CKOPOCTBIO HarpeBa). AJIbTEPHATUBHO, €CJIM YPOBEHb SHEPTUH SIBJSIETCS HU3KHM, TO MOJKET
BBIOMPATHCSI MEIUICHHBbIH TPOrpeB (C HU3KOW CKOPOCTBIO Harpesa). Hampumep, HekoTOpbIe
NAJIOYKU 5 MOTYT TpeOoBaTh Ooiee BBICOKOW TEMITePaTyphl, YeM APYTHE, TAK YTO BPEMs HarpeBa
MoxeT ObIThb OONbIE WM KPHBAash HArpeBa Kpyde, €CIU BpEeMsl HarpeBa yCTAHOBJIEHO Ha
NIOCTOSIHHOE 3HA4YEHHUE. AJIBTEPHATHBHO, €CIIH ITOJIb30BATENb JKEIAET COXPAHUTD 3a1aHHOE BPEMs
HarpeBa, TO KPUBasl HArpeBa MOXKET ObIThb Kpy4e, YTOOBI TOCTUYb MPABHIIbHOH (00Jee BBICOKOIN)
TEMIepaTypbl B 3agaHHOEe BpeMms. lloip3oBarenb MOXKET TakKe WHAWBHIYaJTbHO HACTPOWTH
UHCTPYKLUHU, YTOOBI OHHM COOTBETCTBOBAIM €ro/ee MOMKENAaHWsM, WU HCIOJIb30BaTh TaKHE
UHCTPYKLIUH.

Beleyka3aHHble HHCTPYKLIMH MOTYT OBITh 3aJaHbl B CHCTEME HJIH OHH MOTYT OBITH
NPUCTIOCOOJIEHBI MOJIB30BAaTENEM W/WIM K HUCIONb3yeMoil cpene. B BapuaHTax OHM MOTYT
BBITPY’KaTbCs W/WIIM 3arpyaTbCsi U3/B ceTh (Takylo Kak MHTepHeT) miam u3/B crenuanbHOE
NpUIOKEeHHe (HaIpUMep, Ha YCTPOICTBE, TAKOM Kak CMapT(OH WM KOMIbIOTep/muaHueT). [lns
3TOr0 CHCTEMa COAEPKUT MOAXOISIUE CPEACTBA coeauHeHHs (OecrpoBOAHBbIC, TaKue Kak
Bluetooth, nocpencreom antenns! 9, nocpeacrsoM NFC, mim anmapatHoe obecrieueHue, Takoe
kak USB coennnHeHue 8) ¢ MOAXONAIIMM ammapaTHbIM OOeCredueHueM W/ MPOrpaMMHBIM
obecnieuenuem, npeanoutrutesbHo B PCB 3. Hanpumep, HOBble MHCTPYKIHMH MOTYT CTaTh
JIOCTYITHBIMH TPH JOCTYITHOCTH HOBOTO MPOAYKTA MJIH B KauecTBe 0OOHOBNeHHH. HOBBIH mpoayKT
MOJKET TPEACTABISATh COOOW YCTPOMCTBO, T€HEPUPYIOIIEee a’po30iib, WM MAJOYKy S5, wWiu
BEIECTBO, FTEHEPUPYIOIEEe a3PO30Jib, B KAUECTBE MPHUMEPOB.

Hexkotopsle pacxonHbie 4acTu TPEOYIOT MOCTOSIHHOTO HArpeBa JJisl JOCTHKEHHUS TOYKH, B
KOTOPOI OHM MPOM3BOIAT JOCTATOYHOE KOJIMYECTBO Mapa JJIsl Havajia ucroib3oBanus. [lepuon
HAarpeBa W TUI PACXOJHOH YacTH OCOOEHHO BIJIMSIFOT HA TOYKY, B KOTOPOW MOXKET HAUMHATHCS
napeHue ¢ MpUeMJIEeMbIMH XapakTepuctukamu. Hampumep, ObUIO OmpeneneHo, 4To B CTPaHax C
Ooyee XOJNOAHBIM KJIMMAaTOM YCTPOMCTBO, KOTOpOE HarpeBaeT TabayHble MAJOYKH, YTOOBI
NPOM3BOIUTD Tap, TpeOyeT 3HAYUTEIbHO OoJiee MPOAOJLKUTENBHOTO BPEMEHH MHULHMATU3ALIN
HarpeBa, 4ToObl HCTIAPUTH BOAY M HA4aTh MPOM3BOAUTH LIEJIEBbIE YPOBHU Napa. B Takux ciyuasx

U3MEpEeHHasi TeMIepaTypa He 00ecneunBaeT HaJeKHOrO YKa3aHUs TOro, KOTZa yCTPOHCTBO
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rOTOBO K UCIOJIb30BAHUIO.

VYuuteiBass 3TO, OAMH NPUMEP HACTOALIEr0 M300PETEeHMs HCIONb3YeT HHCTPYKLHUIO, B
KOTOpOI1 HarpeBaresb MPUBOAUTCS B AEHCTBUE AJI oOecrieueHusl HadaibHOU (pa3el mporpesa, B
KOTOpPOH TeMIlepaTypa HarpeBaTeIbHON KaMephl MOCTENEHHO YBEIMYUBAETCS OO TeMIepaTypbl
UCIIONIb30BAHMSL U 3aTe€M IOIAepKUBaeTCst (T. €. IMOAAEPKHBAETCS HAa MNPOTSDKEHWH CeaHca
napenusi). HIuKaTOp NMpUBOAUTCS B AEHCTBUE IJIsi 0OECIEUYEeHUs] CHTHaja HEKOTOPOE BpeMs
CIyCTSl TOCJIE€ IOCTHIKEHHs] TEMIIepaTypbl MCIIOJNBb30BAHMS Ui YKa3aHUS HAa TO, YTO MOXKHO
HAYMHATH TapeHue. TO €CTh, MHAMKATOP NMPUBOAUTCA B IEHCTBHUE TOJBKO IJII TOTO, YTOOBI
nporH(OPMHUPOBATh TOJNB30BATENSI O TOM, YTO MAPEHHE MOKHO HAYMHATH MOCJTE BPEMEHH
MHHULAAIN3ALUUN HarpeBa. DTO BpeMs HHULMAINU3ALUN MOXET BBIOUPATHCS B 3aBUCUMOCTH OT
TakuX (PakTOpOB, KaK KOHKPETHAs PacxXOfHasl 4acTh, TEMIIEPATypa OKPYIKAIOIIEro BO3AyXa U
NOCJIETHEE HCIIONIb30BaHUE YCTpoicTBa. [l TabauHBIX Majodyek ObUIO OMpPEneNeHo, YTO
yBEIWYEHUE TeMIepaTypel A0 TemmepaTypsl ucnonb3oBanHus 200-250 rpapycos llenbcus
(mpenmoutnrensHo mpubnusuTensHo 230  rpagyco Llembcuws) m  3aTeM  mopnepikaHHe
TEMIIEPaTypbl  UCIOJNB30BAaHUS Ha mporTsokeHHMH  10-60  cexyHn — (IPEANOUYTHUTENHHO
npubmusuTensHO 30 cekyH) odecneunBaeT To, UTO TadavHas MajovKa MPOU3BOAUT JOCTATOYHOE
KOJINYECTBO Mapa, YTOObI ONTHMHU3HPOBATH OLIYIIEHUE OT UCIOIb30BAHUS.

ITockonbKy B 3TOM BpEMEHM HMHULMAIM3ALMHM HarpeBa NOTPeOHOCTH Oomblne B Ooinee
XOJIOIHOM KJIMMaTe WU C ONpeAeSeHHbIMU PACXOAHBIMHM YacTsIMH, 3TOT MPUMEp YCTPOMNCTBA
MOJKET BKJIIOUATh aJIbTEPHATUBHBIN PEKUM, B KOTOPOM MHJUKATOP MPUBOAUTCA B ACHCTBHUE AJIA
CUTHAJIM3UPOBAHUSA O TOM, UYTO YCTPOMCTBO TOTOBO K UCHOJB30BAHUIO, KaK TOJBKO 3aBEPLINIICS
NepUOJ IPOTrPeBa, T. €. KOTr/la U3MepeHHasi TEMIIEpaTypa paBHAETCS TEMIepaType UCIIONIb30BaHUS
WM TI0 TPOIIECTBHHU 3aJaHHOTO MEPUOia BpeMeHH nporpesa (npeanouturenabHo 10-30 cexyHn,
Oonee mpeanouTuTeNbHO NpUOIM3UTENBHO 20 cekyHna). Takum oOpa3oM, MOJb30BATENb MOXKET
BbIOMPATh HEOOXOMMBII PEKUM B 3aBUCUMOCTHU OT YCIIOBUIH OKPY KAFOIIEH CPebl U BHIOPAHHOM
PacXOIHOM YacCTH.

VY CTpOHCTBO MOXKET COAEp’KaTh KHOIMKY, KOTOpPash MOXKET HCIIOJIb30BAThCs IJIST BBIOOpA
pe’KrMa, HalpUMeD, MOJIb30BATENb MOKET YAEPKUBATH KHOIKY Ha MPOTSHKEHUH 00Jiee KOPOTKOTO
NPOMEXYTKa BPEMEHH IJIi BBIOOpPAa OJHOIO pekMMa M Ha MPOTSDKEHUH Oojiee JITUTEIbHOTrO
IPOMEXYTKa BPEMEHH JIJIsl BBIOOpa BTOPOTrO PeXXUMa, Harpumep, 1 CeKyHAy IS YKa3aHus Nocie
nepuona mporpesa (peskuMm 1) m 2 CeKyHABI JUIsl YKa3aHWSA TOCKE MEepPHONa WHUIHATH3ALNU
HarpeBa (peskuM 2). B xaxaoMm ciiydae HHARKATOP MOXKET MPENCTaBiIsITh COOON CBETOMUOIHBIM
AUCIUIEH, KOTOpBIM IOCTENEHHO 3aropaercs C AOCTUKEHHEM IIOJIHOTO OCBEIEHHUs, KOraa

YCTPONCTBO FOTOBO K UCTIONAB30BaHMI0. Clie1oBaTENbHO, I peKuMa 1 CBETOAUOAHBIN TUCTLIEH
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MO>KET ITOCTENIEHHO 3aropaThCs HA MPOTSKEHUN NIEPUOJA MPOrPeBa U 3aropaThCs MOJHOCTBIO ITPU
JOCTH)KEHUM W3MEPEHHOM TEeMIEpaTypod TeMIEepaTypbl HCIOJNb30BAaHUA, U B pexXume 2
CBETOAMOMAHBIA IUCIUIEM MOXET IIOCTENIEHHO 3aropaTbCsd Ha MNPOTDKEHUU IEepUoAa
WHULAAJIU3alMY HArpeBa, TaK 4TO OH 3aropaercsl MOJHOCTBI TOJBKO 4U€pPe3 HEKOTOPOE BpEMs
HIOCJIe TOCTHIKEHUS TEMIIEPATypbl HCIOIb30BaHMsA, Hanpumep, npudiansurensHo 2040 cexyHa.

HHcTpykunuy, XpaHsimuecs B 3alIOMUHAIOLIEM YCTPONUCTBE, MOTYT ONPEAENTh Pa3JIUYHbIE
NPOIIECCHI YIIPABJICHUS HAarpeBareaeM u MHANKATopoM. OHM MOTYT BBIOMPATHCS 3a CUET BHIOOpPA
NOJIb30BATENSl MJIM aBTOMATUYECKH Ha OCHOBAHMU M3MEPEHHBIX BXOAHBIX NAHHBIX (TAKUX Kak
TEKyIasi M3MEPEHHas TeMIepaTrypa, TUIl OOHApY)KEHHOW pAcXOMHOH YacTH, TeMIieparypa
OKPY’KaroIIEero BO3Ayxa) Uit obecreueH sl ONTHMaJIbHOH paboThl HArpeBaTesis U MPaBHIIBHOTO
yKa3aHUsl COCTOSIHUS] TOTOBHOCTH YCTPOMCTBA.

Ha ¢ur. 7-10 nmoxa3aHbl KpUBbIe, KOTOPBIM MOXHO CJIEIOBATh B KOHTEKCTE HACTOSIIETO
n3o0pereHns. Takue KpHUBBIE MOTYT XPAHHUTHCS (B KayeCTBE YacTH PabOYMX WHCTPYKLHUH),
Harmpumep, B 3anomuHaromeM ycrpoiictee B PCB 3 ycrpolictBa. B uacTHOCTH, 3TH KpHUBBIE
HarpeBa MOTYT ONPENeNsATh LEIeBYI0 TEMIEPATypPy Harpesa CIyCTs HEKOTOPOE BpeMsl, U CXeMa
YTIPaBJIEHUS] MOJKET OBITH BBITIOJHEHA C BO3MOXKHOCTBIO BBIOOpA KPUBOH HarpeBa v MpHUBEIEHHS B
NENCTBUE HarpeBaTelsl, TaK YTO U3MEPEHHAs TEMIIEpPAaTypa CONPOBOXKAAET LEIEBYIO TEMIIEPaTypYy,
T. €. peanusyercss KOHTyp oOpaTHOil cBs3u. TemmnepaTypsl HarpeBa B KaXI0H U3 KPUBBIX MOTYT
XpaHUTbCA B BUAE (PYHKLIUU OJHOTO WJIM HECKOJBKHX MapaMeTpoB, TAKMX KaK HaydaJbHas
U3MEPEeHHasi TEMIIepaTypa, TaK YTO OHU MOTYT PEryJIMpOBAaThCsl HA OCHOBAHUU TEKYLIUX YCIOBUM.

B kauectBe mepBoro npumepa ¢ur. 7 mokassiBaeT nepbiii mpumep KpuBoii C1 Harpesa.
HauanbHast Temneparypa Tempo MOXKET MpencTaBysiTh OO0 TEMITEPATYPY OKPYIKAOLIEH Cpebl,
pabouyro Temnepatypy (T.e. "Temmeparypy ucmnojib3oBaHus") Tempi MOXET COCTaBISATH
npubmmsuTensHo 230 °C, 1 Bpemst t1 mporpesa MoxeT cocTaBisiTh 20 cex miu MeHee. Pasymeercs,
5TO MPUMEPHI U TEMIIEpaTypa MOXKET HaXOAUThCS B AuamnaszoHe, Hanpumep, ot 150 °C no 350 °C.
Taxxe, BpeMs mporpeBa MOXeT COCTaBJATh 20 CEK MJIM MeHee, KaK YIIOMHHAJIOCh BbIlle. JTH
3HAYEHUs TaK)Ke MOTYT 3aBHCETh OT BHEIIHUX NapaMeTpOB, HapUMep, MPOAYKT, UCIIOIb3YyEMbIil
JUTs IAPEHMs], U COCTOSIHHE 3apsiia yCTPOMCTBA.

Ha ¢ur. 8 mokaszana Bropast KpuBasi HarpeBa, KOTOpast HAYMHAETCSI CO BTOPOW Ha4aJIbHOM
temneparypsl Tempo, KOTOpas MpeBBIIIAET HAYaIbHYIO TeMIiepatypy no ¢wur. 7. Hanpumep, 3ta
Oomnee BbICOKas HadajbHAs TEMIEpPaTypa MOXKET OBITh Pe3yJbTaTOM TOIO, YTO YCTPOWCTBO
HEJABHO HCIIOJIb30BAJIOCh, U HArpeBaTeNIbHbIE CPEACTBA 6 HAXOAATCs HE INPU TEMIEpaType
OKpYy’KaroIlel cpeabl, HO mIpu Ooiee BBICOKOM TemmepaType, BCJIEACTBHE IPEIbIAYINEro

UCTIONIb30BaHMs yCcTpoiicTBa. B sToM ciydae, ecnn mpocienuts 3a kpusoir C1 Harpesa (T. e.
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JUHUIO) 1o ur. 7, TeMrneparypa UCIOIb30BaHUS JOCTUraeTcs 3a 0oJiee KOPOTKOE BpeMms tr, UeM
BpeMs t) 1o ¢ur. 7, kak nokazaHo Ha ¢ur. 8. Eciau HarpeB He npekpalaercs nocie tr, To CHcTeMa
JIOCTUTHET OoJiee BBICOKOH TeMIIepaTyphl MpH t1, 4ero HeoOXoauMo u3beratb. AJNBTEPHATHBHO
MOYKHO PEIIUTh MPOCIEAUTD 3a Apyroii kpusoii C2, koTopast siBjsiercs: 6onee maBHoM, yem Cl,
IJIs1 TOCTIDKEHUS TAKOM Jke TeMneparypsl Tempi, HO 3a Oojiee IuTenpHOe BpeMs t.

Ha ¢wur. 9 noka3zana eue ogHa kpusasi HarpeBa C3, KOTOpasi sIBJISETCS] HETOCTOSIHHOM, HO
umeer kpyroe Hadano. OHa MOXKET BbIOMPATHCS, HANpPUMEpP, HA OCHOBAHUU KOHKPETHOW
PAacXOAHOH YacCTH, KOTOPYIO JIy4Ille BCEro HAarpeBaTh MyTeM OBICTPOTrO HAYAJIbHOTO HArpena,
nepen TeM, Kak YMEHbIINTb CKOPOCTh Harpesa.

Ha ¢ur. 10 mnokazan mnpumep TaOnMUbl CO 3HAYCHHSIMH BPEMEHH HarpeBa Ha
coorBercTByromnx Kpuebix C4 u CS5. Hampumep, ycrpoiictBo mmeer 4 LED (mampumep,
yCTPOHCTBO 1O ur. 4 ¢ 4eTbIppMs HHANKaTOpaMu 13) aist ykaszaHus Ha mpouecc nporpesa, LED
NOCJIEIOBATENIbHO ~ 3aroparoTcsi, Koraa OOHApY>KUBAeTCs, YTO  HAarpeBaTelb  JIOCTUT
TEMIIEPATyPHOTO MOpPOra B CIIPpaBOvHOM Tabnuie no ¢ur. 11. YCTpolCTBO MOXKET 3aIyCKaThCs €
OTHOCUTEJIbHO HH3KOHM Temmeparypbl, Hampumep, 10° Llenbcusi, u tpedyercs 20 cekyHI Ha
IPOTPeB A0 TOTOBHOCTHU K mMapeHuro. Tabmmia MOXeT copepikaTh TeMmnepaTypHble moporu 120,
185, 215, 230° Llenbcus. B atom nmpumepe nepsriii LED 13 3aropaercs, koraa Harpesartenb 6
nocturaer 120° Ilenscus, sropoit LED 13 3aropaercs, korna Harpesarenb 6 pocturaer 185°
Henvcus, tperuii LED 13 3aropaercs npu 215° Lenbcust u Bce ueteipe LED 13 3aroparotcs,
korga HarpeBarenb 6 pocruraer 230° Ilembcus. HeobsizaTenbHO MOkeT o0ecreunBaThCS
BUOpaLMsl WM 3BYK JUI YKa3aHUs Takke Ha TO, 4TO ObUla JOCTHIHYTA TeMIeparypa
UCTIONIb30BaHMsl. Bo BTOpoM mpuMepe B COOTBETCTBHH € STOW TaOJMLIEH yCTPOHCTBO 3aMyCKaeTCsI
C OTHOCHTEJIBHO OoJiee BBICOKOH Temreparyphbl, Hanpumep, 60° Llenbcusi, Korna neds siBIsSeTCs
ropsideil ¥ He MOJIHOCTBIO OCThUIA OT MPEABIAYLIEro ceaHca napeHus. B 5ToMm ciydae Bpewms
Iporpesa Kopoue, Hanpumep, 18 cexyHz 1u1s mporpesa 10 FOTOBHOCTH K NapeHut0. B 3ToM ciydae
tabnuua Moxet couepxkatb 140, 195,217, 230° L{enbcus B Ka4yeCTBE MOPOTOBBIX 3HAYEHUI. 3aTEM
nepseiii LED 13 3aropaercsi, koraa HarpeBarens 6 mocruraer 140° Llenbcus, sropoit LED 13
3aropaercsi, korjaa Harpesarenb 6 nocruraet 195° Lenscus, Tperuit LED 13 3aropaercs mpu 215°
Lenbcus, u Bce uersipe LED 13 3aropatorcsi, korna Harpesatenb 6 nocruraet 230° Lenscus. B
Ka4eCTBE TAKTHJIBHOTO WHIMKATOpPA MOXET TakKe N00aBIsThCA BHOpauus win 3ByK. Ilopsmok
LED moxer HaumHaThcs ¢ onHoro Ommkaiimero k kHomke 10 Ha ¢ur. 4. Pasymeercs, B
3aBHCUMOCTH OT (POpPMBI MHIMKATOpPAa TaKKE BO3MOMKEH APYrod MOPSAOK. JTOT NpUMeEp U
CBsI3aHHBIE C HUM TaOJMLA/KPUBBIE MOTYT HCIOJb30BATHCS B JPYTUX YCTPOMCTBAX, TAKUX Kak

nokaszaHHble Ha ¢ur. 2, 3, 5 u 6, 1 HHIUKATOP YIPABIAETCS MOAXOMAINM 00pa3oM ISl yKa3aHHs



28

Ha NIOPOTrOBOE 3HaYEHUE, JOCTUTHYTOE YCTPOMUCTBOM. B 3TOM npuMepe HHCTPYKLMs, CO3AaHHasl C
NOMOILIBIO  TAONMLBL, HCHONB3YeTCsl MU YIpPABJICHWs HMHIUKATOPOM, M YCTPOHCTBO
IPUCTIOCOOJIEHO AT JOCTIKEHUs] HEOOXOAUMBIX TeMIepaTyp 3a 3aJaHHoe Bpems. Pazymeercs,
3HAQYEHMs, yKa3zaHHble Ha ¢ur. 11, SBIAOTCS npumepamy, W Opyrue 3HAUSHHs SBISIOTCS
BO3MOXKHBIMH W MOTYT HCIIONB30BaThCS B JPYyrux Ta0nuuax (Hampumep, HadajbHbIE
TEMIIepPaTypbl, UHTEPBAJIbI BDEMEHU U TEMIepaTypa, KOTopas AOKHA ObITh TOCTUTHYTA).
BapuaHT ocyIecTBIeHus, UCIIONB3YIOIMUIN YIIPaBJIeHHE IO BPEMEHH, TIOKa3aH B TaOJuIe
no ¢ur. 11. B naHHOM ciiyuae, B KauecTBe MpUMepa, Ha TIEPBOH JIMHUU HadajIbHAsI TEMIepaTypa
coctaBisier 10°C m HMHOMKATOpP MOXKET CpalaThiBaTh KaKOble S5 CEKYHI A0 IOCTHIKEHHS
TEMIIepaTypbl HCIOJIb30BAHUS, Kak mpasmio, depe3 20 cexkyHn. Takum oOpa3oMm, MHTEpBaJbI
BpEMEHHU COCTaBISAIOT 5 cek, 10 cex, 15 cex m 20 cek. Ha BTOpOW JMHUM NPUBOAMUTCA APYrou
npuMep, B KOTOPOM HauajbHasi Temnepatypa coctasiseT 100 °C. B aTom ciydae Bpemsi mporpesa
MO>KET COCTABJATh 12 CEKyHJ, U MHTEPBAJIbl IPUBEACHUS B ACHCTBUE MHAUKATOPA COCTABISIIOT
Kaxaple 3 CeKyHAabl. Pasymeercs, 5TH 3HA4YeHUsl SBIAIOTCS  HEOIPAHUYUBANOILIMMHU
WLTIOCTPATUBHBIMU MTPUMEPAMH H JPYTHe 3HAUCHUS HAXOATCS B Ipefenax oObeMa HaCTOSIIEro
N300peTeHMs.
Bapuant ocymectsnenus cxemel 20 ynpasieHusi npuBeneH Ha gur. 12. Cxema nonydaer
[0 MEHbIIEH Mepe OJUH NapameTp B Ka4eCTBE BXOAHOIO 3HAYEHHUS U HAa OCHOBE YKa3aHHOIO
napameTpa MCHOJIb3YeTCs sl BBIOOpa MHCTPYKLMH U3 CIIMCKA MHCTPYKLUI 1Jis TPUBEICHUS B
AeHCTBHE YCTPOICTBA, U, B YACTHOCTH, NHAMKATOPOB HA BBIXOJIE, KaK MOAPOOHO OMMCAHO BBILIE.
B03MOXHO MHOro Ipyrux MHCTPYKLMH B 3aBUCHUMOCTH OT HECKOJBKUX MapaMeTpOB
(TemmepaTypbl HarpeBa, BPEMEHH, HAYaJIbHOW TEMIepaTypbl CHCTEMBI U T. 11.), KOTOPbIE MOTYT
XPAaHUTBCS B CHUCTEME M W3 KOTOPBIX MOXKET MPOM3BOIUTBHCS BbIOOP B COOTBETCTBHUHU C
oOCTOsITENbCTBAMU ~ W/MJIM  C  TOJIB3OBAaTENeM, M Ha (QUrypax NPUBOASATCS  JIMIIb
HEOTPaHMYHUBAIOININE TMpUMeEpbl. Jlpyriue mnapamMeTpbl MOTYT MpPEnCTaBisATh COOOH ypOBEHb
SHEPruH yCTpoicTBa (YpOBEeHb 3apsaa OaTapen) MWK BEIeCTBO, TeHEPUPYIOIIee a3pO30JIb.
Hecmotpst Ha TO, 4YTO Hacrosimee H300peTeHHe ObUIO PACKPBITO CO CCBUIKOW Ha
ONpEeNeeHHble  MPEANOYTUTEIbHBIE  BAPUAHTBI  OCYILECTBIICHHUS, MHOTOYHCJICHHBIE
Monudukanuy, mnpeoOpa3oBaHUS M HM3MEHEHUs] B OTHOLICHWH OMNFCAHHBIX BapHAHTOB
OCYLIECTBIIEHUST W HMX 3KBHUBAICHTOB BO3MOXKHBI 0€3 OTCTymuieHHs: OT obmactu u oObema
HacTosiiero n3ooperenus. COOTBETCTBEHHO, MOAPA3yMEBAETCs, YTO HACTOsIIee N300peTeHNE He
JOJDKHO OrPaHUYMBATHCS ONUCAHHBIMU BAPUAHTAMM OCYLIECTBJICHUsS U JOJDKHO UMETh CaMyO
IIAPOKYI0 MPUEMIIEMYIO HHTEPIPETALUI0 B COOTBETCTBUH C (OPMYJIMPOBKAMU IPUIIAraeMoil

¢dbopMy bl U300peTeHusI.



29

Kak omucaHo BbIllle, HHANKATOPBI MPEIOCTABISIOT MOJb30BATENIO YKa3aHUE Ha MPOLIEeCC
Harpeésa U €ro COCTOsSIHUS. HHI[I/IKaTOpr MOTYT MHOCTCIICHHO 3aroparbCsa Mo MEpPE TOr0, Kak
NPOUCXOAUT HArPEeB U MOTYT M3MEHSTH LBET C TEUEHHEM BpEMEeHH. B BapHaHTax MHIUKATOPbI
MOTYT UMETh OJIMH I[BET B HauaJjie ONepalny HarpeBa (Hanpumep, KpacHbIN) U 3aTeM MOCTENEHHO
OKpAIIMBATHCS B APYTOH IIBET MO Mepe MPOTEKaHHUs Harpesa (Hampumep, 3eeHblil). UHaukaTopsbl
TaKX€ MOTI'yT BCIIBIXUBATH UJIKM MEPLATH BO BPEMS MPOLECCAa HArpeBa U OCBCIIATHCA HEIPEPBIBHO
B KOHIle, KOIZa YCTPOHCTBO TOTOBO K HCHOJb30BaHHIO. CyIIeCTByeT MHOTO pa3jH4HbIX
BOSMO}I(HOCTeﬁ, liTO6]:;I IIoaaThb CHUTHAJ MMOJB30BATCIIIO. Kaxk YIIOMHWHAJIOCh BBILIIC, BU3YaJIbHas
WHIUKAIMST MOXET OOBEOUHSATHCS C CEHCOPHOW WJIM TaKTHJIbHOW uWH(pOpMaLued, Wid Haxe
3BYKOM.

NnmocTpaTHBHBIE BAPHAHTHI OCYLIECTBICHHUS OBUTH OIUCAHBI Uil O0ECTIeYeHUsT 001ero
NMOHUMAaHUS MPUHLOUIIOB KOHCTPYKIHH, pa6OTbI, N3TrOTOBJICHUA U HUCIHOJB30BAHUA CHUCTEM U
CHOCO6OB, PaCKpPBbITBIX B JAHHOM HJOKYMCHTE. OI[I/IH HJIK HECKOJIBKO MPUMEPOB TAKUX BAPUAHTOB
OCYLICCTBIICHNU MOKAa3aHbl B COMPOBOAUTEIIbHBIX l"pa(l)I/ILIeCKI/IX MaTepuanax. CHeL[I/IaJ'II/ICTaM B
I[aHHOfI O6J'IaCTI/I TEXHUKU 6YI[6T IIOHATHO, YTO CUCTEMBI U CHOCO6I:;I, KOHKPETHO OINKMCAHHBIC B
AAaHHOM NOKYMECHTE U IMOKAa3aHHbIC HAa CONMPOBOAUTECIIbHBIX l"pa(l)I/ILIeCKI/IX MaTepuanax, siBJIAH0TCA
HEOrpaHUYNBAOIUMHU WJIIIOCTPATUBHBIMU ~ BapUAHTAMHU OCYHICCTBJICHUA HW  YTO O6’beM
HACTOSIIEr0 M300peTeHusl Oompenensercs He ToNbko (opmynoil m3obperenus. IlpusHaky,
MOKA3aHHbIE WJIM OMKCAHHBIE B CBSI3U C OJHUM HILTFOCTPATUBHBIM BAPUAHTOM OCYIIECTBIICHUS,
MOTYyT OBITb OOBEOUHEHbI C TMpPHU3HAKAMU JPYrHMX BApUAHTOB OCYLIECTBJIEHHUs. Takue
MOAU(UKALIMY U BAPUAHTHI MTPEeJHAZHAYESHBI IJIs1 BKIIFOUEHHS B 00EM HACTOSIIEro H300peTeHHs.
B AaHHOM AOOKYMECHTC OTMCHUCH pPsan npo6neM, CBA3AaHHBIX C TpaAULIUMOHHBIMH CHOCO6aMI/I u
CHUCTEMAaMH, U CHOCO6bI U CUCTEMBI, PAaCKPbITHIC B JAHHOM JOKYMECHTC, MOT'YyT PCIIUTL OAHY WA
HECKOJIbKO U3 3THX mpobiem. OmucaHue 3TUx npodsieM He MpeArnoiaraeT Mpu3HaHue CBEISHUIN O
HUX B M3BECTHOM YPOBHEC TCXHUKH. CHeL[I/IaJ'II/ICTy B I[aHHOfI O6.]'IaCTI/I TEXHUKHN 6y;[e'r TIIOHATHO,
UTO XOTA ONPECACIICHHBIC CHOCO6I:;I U CUCTEMbI OIMUCAHBI B JaHHOM OOKYMCHTE B OTHOLICHHUU
WUTFOCTPATUBHBIX ~ BAPUAHTOB  OCYINECTBJCHHsS, OOBEM HACTOSIIEro HW300peTeHus He
OrpaHUYMBAETCS UMH. bosiee TOro, XOTs HacTosiIee H300peTeHre ObLIO OMUCAHO B COYETAHHH C
pAAOM BAapUAaHTOB OCYLICCTBJICHUA, OUYCBHUAHO, UYTO MHOI'UC AJIbTCPHATUBDI, MOI[I/I(I)I/IKaL[I/II/I u
BapUAHTbI MOTYT 6I:>ITI> HJIN ABJIAKOTCA OUEBUAHBIMU IJIA CIICHUAJIUCTOB B IPUMEHUMBbIX O6.]'IaCT$IX
TEXHUKU. COOTBeTCTBeHHO, npeanojaracTcs, 4T0 OHO OXBATbIBACT BCC TAKHE AJIbTCPHATUBDI,
MOI[I/I(I)I/IKaI_II/II/I, 9KBHUBAJICHTBI U BAPHUAHTBI, KOTOPBIC HAXOAATCA B NIpEACIIaxX CYIMHOCTHU U O6’beMa

HACTOSALIETr0 U300peTeHNUs.



®OPMVYJIA U30BPETEHHA

1. VYerpoiicTso (1), renepupyroiee a3po30iib, CoaepKaliee:

HarpeBaTeNIbHyI0 Kamepy (2), BBINOJHEHHYIO C BO3MOXHOCTBIO yaep:kaHus cpenbl (5),
TeHEepUPYIOLLEH a3PO30JIb;

HarpesareJb (0), BBIMOJIHEHHBIN C BO3MOXHOCTBIO HarpeBa HarpeBareabHO kamepsl (2) npu
HCTIOJIb30BAHUU;

BU3yanbHblii wHIUKaTOp (11-14) mns ykaszaHus O MeHbIIEH Mepe Ha TO, YTO NPOTrpeB
KaMepbl TOCTUT TEMIIEPATyPhl UCIOIb30BAHUS,;

IpUYEM YKa3aHHBII BHU3yaJbHbIH HHIWKATOP CONEP>KUT CBETOU3JIYUAIOLIUN MHIUKATOP,
KOTOPBIH MMOCTENEHHO 3aropaeTcsi BO BpeMs Mporpesa.

2. YcTpoiCTBO, reHepupyrollee a’po30Jib, MO M.1, B KOTOPOM HarpesareibHas KaMmepa
BBITTOJTHEHA C BO3MOYKHOCTBIO YAep KaHUs Ta0AuHOM MaJIOUKH.

3. VYcTpo#cTBO, TeHepupyromee aj’po3oib, MO J0OOMYy W3 MPEABIAYIINX MYHKTOB,
TOTIOJTHUTENBHO —copepikainee cpenctsa (7) HW3MEPEeHUs] TEMIepaTyphl, BBINOJHEHHBIE C
BO3MOKHOCTBIO U3MEPEHUs TEMIIepaTypbl HarpeBaressl WM HarpeBareIbHOW KaMephl.

4. YCTpOHCTBO, TEHEPHUPYIOIEe a3PO30Jib, 10 JIIOOOMY U3 MPEAbIAYIIUX TyHKTOB, B KOTOPOM
CBETOM3JIyHYAO LN WHAMKATOP MOCTENIEHHO 3aropaeTcsi BO BpeMsl IPOrpeBa:; Korjaa Temreparypa
Harpesa JOCTUraeT OMHOH Mk OoJiee MPOMEKYTOUHBIX TEMITEPATyp, IPUUEM YKa3aHHbIE OJJHA UJIH
Oonee MPOMEXKXYTOYHBIX TEMIIEPATYp HAXONATCS MEXAYy HaualbHOW TEeMIepaTypol u
TEMIIEpaTypol HCIOJb30BAHUS, W/MIM 1O KCTEYEHUH OFHOro wiu Ooniee 3HAYCHUI
NPOMEXKYTOUHOTO BPEMEHM HarpeBa, MpPHYEM YKa3aHHble OOHO WM Oojiee 3HAYCHUH
MIPOMEKYTOUHOTO BPEMEHU HarpeBa HaxOASTCS MEXIY BPEMEHEM BKJIIOUEHHUs] HarpeBarelns U
BpEMEHEM WHULMAJIM3alUl HarpeBa, W BpeMs BKIJIIOUEHHUs] HarpeBaresisl CONEPIKUT IepUOA
BPEMEHU OT MOMEHTa [EPBOT0 BKIIIOUEHUsI HarpeBarels.

5. YcTpolicTBO, reHepupyrollee a’po30yib, MO JIOOOMYy M3 MPENbIIyIIUX IyHKTOB,
cozieprKalliee CXeMy yIpPaBJIeHMs], BHITOJHEHHYIO C BO3MOKHOCTBIO !

NpUBENEHUs] B JEiCTBHE CBETOM3JIyYalOIlero MWHAUKAaTOpa /[ CBEYEHUs BCEro
CBETOM3JIYHAIOIIEer0 MHAMKATOPA NPU JOCTHKEHHWH TEMIepaTypbl HCIIONb30BAHMUSA H/HIH IO
HCTEUEHUH BPEMEHU MHULIMAIN3aLU1 Harpesa, u

MOCTENEHHOI0 YaCTUYHOTO CBEUEHHUs CBETOU3JIYUAIOLIEro MHAMUKATOpa MPHU JOCTHXKEHUU
YKa3aHHbIX OJHOW I OoJiee MPOMEKYTOYHBIX TEMIIEPaTyp W/WJIHM MO UCTEYEHUU YKa3aHHBIX

OIHOro MM OOJiee 3HaUE€HUI MPOMEXKYTOUHOIO BPEMEHU HarpeBa, MPUUeM YKa3aHHbIE OTHO WIIN
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Oonee 3HaUEHMH NMPOMEKYTOYHOIO BPEMEHH HAarpeBa HaXOMSTCS MEXIY BPEMEHEM BKJIIOYSHHUS
Harpesaressi 1 BpeMEHEM MHHUIMAIN3alu1 Harpesa.

6. YCTpOWNCTBO, TeHEepUpYIOLee a’3po30ib, MO M4 UK 5, B KOTOPOM CBETOU3JIYHAROIIUI
WUHJIUKATOP COAEP>KUT HECKOJBKO CBETOU3JYHAKOLIUX OUOAOB, KOTOPbIE HAUMHAKOT CBETHTHCS
NOCJIEIOBATENIBHO 110 MEPe TOTO, KaK MCTEKAIOT HECKOJIBKO 3HAUYE€HUN MPOMEKYTOYHOIO BPEMEHH
Harpesa.

7. YCTpONCTBO, FeHEPUPYIOLIEE a’po30Jib, MO M4 UK 5, B KOTOPOM CBETOU3JTYHarOLIHUI
WHIUKATOp BBIMOJHEH C BO3MOMKHOCTBIO VIIPABICHHS UM JJIsi OOECIeueHHs! MOCTETEHHOIO
CBEYECHHsI OOJIACTH CBETOM3JIYHAIOLIETr0 HHINKATOPA 110 MEPe AOCTHIKEHUS YKa3aHHBIX OJHON HITH
Ooyiee TPOMEKYTOUHBIX TEMIIEPATYp W/WIM IO MCTEUEHHH YKa3aHHBIX OJHOrO win Oolee
3HaYEHUH MPOMEKYTOUHOIO BPEMEHM HarpeBa U CBEUEHHs! BCel IIOLIAAN CBETOU3JIYYAIOLIEro
MHJIUKATOpa JUIsl CUTHAJIM3UPOBAHUS O TOM, YTO YCTPOHCTBO FOTOBO K UCIOJIb30BAHUIO.

8. YCTpoICTBO, reHepupyroIIee adypo30iib, MO JIOOOMY H3 M.1m.4-7, B KOTOPOM 3HAYEHUS
BPEMEHH HarpeBa OXBATHIBAIOT MEPUO] BpeMeHu Oonee 15 cexyHn.

9. VYcTpoHCTBO, TeHEpHpyromee aj’po3osib, MO JIOOOMYy W3 MPENbIIyIIUX IyHKTOB,
cozeprkaliee 3arOMHUHAOIEE YCTPOMCTBO, XpaHsAIlee OAHY WM Oojiee HMHCTPYKLHUH I
NPUBENIEHU B IEHICTBHE HArpeBaTelis, U CXeMy YIIPaBJISHHs JIsl BbIOOpa IO MEHbLIEH Mepe OHOM
MHCTPYKLIUU U NIPUBEACHUS B JEHCTBHE HArpeBaress B COOTBETCTBUU C YKa3aHHOH BBIOpaHHOM
WUHCTPYKLUMEH, TpUYeM CXeMa YIpPaBICHUsl OMOJHHUTENbHO OIpenesieT W3 BbIOPaAHHOW
UHCTPYKLUU NpPUBEJEHUE B IEHCTBHE BU3YaJbHOIO HMHIUKATOPA, TAK YTO MO MEHbIIEH Mepe
BU3YaJIbHbI WHAUKATOP MPUBOAUTCS B NEUCTBUE NMPU AOCTHIKEHUM YKa3aHHOW TeMIEepaTyphbl
UCTIOJIb30BAHMSL.

10. VYcrpolicTBO, TreHepHUpyrollee a’po30iib, MO JIOOOMY W3 MPEObIIyLIUX MyHKTOB,
copeprKalliee CXeMy YIIpaBJIeHUs], MPEAHAa3HAYEHHYIO JUJIsl IPUBEIEHUs B IEHCTBUE 110 MEHbLIEH
Mepe BU3YaJIbHOIO MHJMKATOPa B COOTBETCTBUM C IO MEHbBIIEH Mepe ONHOW HHCTPYKLUEH,
BBIOPAHHOW M3 CMHCKA MHCTPYKIHH, TIPH 3TOM YKa3aHHAS CXEMa YYHUTBHIBAET 10 MEHBIIEH Mepe
OZIMH TIapaMeTp, UIIET U BBIOMPAET MO MEHbLIEH Mepe OHY HHCTPYKLIUIO U IPUBOIUT B ICHCTBHE
YCTPOWCTBO B COOTBETCTBUH C BBIOPAHHON HHCTPYKIIHEH.

11. YcrpoiicTBO, reHepupyrolee aspos3osb, mo mn.10, B KOTOPOM yKa3aHHBIN MapaMmeTp
COZIEPKUT TEMIIEPATypy HarpeBaresis WM HarpeBaTesIbHOM KaMephl.

12. YerpoiicTBo, reHepupyolIee a3po30Jib, 1Mo JTI000My U3 I.11.9-11, B KOTOPOM HHCTPYKIIHH
cozmepkar TaONMUIlbl, COIEepIKAaIie HECKOJIBKO IIOPOTOBBIX TEMIIEPATyp U TeMIeparypy
UCTIOJIb30BAHMS, TPU 3TOM CPEACTBA 3KCILIyaTallid BBIMOJHEHBI C BO3MOXKHOCTBIO BbIOOpaA IO

MEHbILIEH Mepe ONHOW M3 MOPOrOBbIX TEMIEPATyp HA OCHOBAHUM CBOMCTBA Harpesaress U



OTIpeieNIeHUsI TPUBEACHUS B IEHICTBUE HHIUKATOPA B COOTBETCTBUH C BBIOPAHHBIMHU ITOPOTOBBIMH
TEMIIEpaTypamu.

13. YerpoiicTBo, reHepupyroIee a3po30Jib, 1Mo JI000My U3 I1.11.9-12, B KOTOPOM HHCTPYKINH
comepkar TaOJHLBl, COmEep KalllMe HECKOJbKO WHTEPBAJOB BPEMEHH, INPH 3TOM CpPENCTBa
HKCIUTyaTalluy BBIIOIHEHbI C BO3MOKHOCTBIO BBIOOpA OHOTO MHTEPBajia BPEMEHH Ha OCHOBAHHH
CBOMCTBA HarpeBarelisi U ONpeAeNieHUs] NIPUBENEHUs] B NEeHCTBUE MHIUKATOpPa B COOTBETCTBHUH C
BBIOpPAHHBIM UHTEPBAJIOM BPEMEHH.

14. VYcTpolicTBO, TeHepHUpyollee a’po30iib, MO JIOOMY W3 MPEObIIyLIuX MyHKTOB,
comeprxalee:

10 MeHbIIeH Mepe onuH HHANKATOp (11-14), BEIMOJHEHHBIN ¢ BO3MOXKHOCTBIO YKa3aHUS Ha
TO, YTO U3MEPEHHAsl TEMIIEPaTypa JOCTUIVIA TEMIIEPATyPbl UCIIONB30BAHMS W/HUJIH YTO HCTEKIIO
BpeMsl MHULIMAJIN3aL[i1 HarpeBa,;

3aMOMUHAOIIee YCTPOICTBO (3), XpaHsllee OAHY WiIH OOjiee MHCTPYKIIHMA, TPUYeM KaxKaast
MHCTPYKILUS OIpesesisieT Mpoliecc MPpUBEAEHUs B AeCTBUE 110 MEHbILEH Mepe HHANKATOPa,;

CXEMY YTIPABIICHHS, BBITIOJIHEHHYIO C BO3MOXKHOCTBIO BbIOOpA MHCTPYKLIMH, XPAHSLIEHCS B
3aIOMUHAIOIIEM YCTPOHCTBE (3), ¥ MpUBEACHMS B ASHCTBUE O MeHbIIeH Mepe uHaukaropa (11-
14) B cOOTBETCTBUH C BBIOPAHHOW MHCTPYKLHUEH, TAK YTO

uHaukarop (11-14) mpuBomurcst B nAeiicTBHe AN YKa3aHUS HA TO, YTO HM3MEPEHHAas
TEMIIepaTypa JOCTUIIA TEMIIEPATYPbl UCIIOIB30BAHUS U/ UM YTO UCTEKIIO BpeMsl MHULIMATIM3ALUN
Harpesa, TaKUM 00pa3oM CUTHAJIU3UPYs, KOTAa YCTPOHCTBO, FEeHEPUPYIOIIee a3pO30Jib, TOTOBO K

HCIIOJIb30BAHUIO.
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