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NHIAUKATOP COCTOAHUA HAT'PEBA U CITIOCOB HAT'PEBA /IS
YCTPOUCTBA, TEHEPHPYIOIIETI'O ADPO30.1b

OBJIACTb TEXHUKU
Hacrositnee n3obpeTeHne OTHOCUTCSI K YCTPOICTBY, I€HEPUPYIOLIEMY a3po30Jib, TAKOMY Kak

SJIEKTPOHHAS CUTApeTa, UCIIApUTeNh W YCTPOICTBO Harpesa 0e3 ropeHust.

MPEAITOCBIJIKU M30BPETEHUA

[TonynApHOCTH U UCTIOIB30BAHUE YCTPOHCTB ¢ YMEHBIIEHHBIM PHCKOM WM MOAM(DUIIMPOBAHHBIM
PHCKOM (TaK)ke U3BECTHBIX KaK UCIIAPUTENH) ObICTPO BO3POCIH 33 TIOCIEIHIE HECKOJIBKO JIET Kak
MIOMOIIb B CONEHCTBHU OBIBAJIBIM KYPHJIBLIMKAM, JKEJAIOIIUM OpPOCHTh KyPUTh TPATULIMOHHBIE
TabadyHbIE MNPOAYKTBI, TaAKHE KaK CHUTrapeThl, CUrapbl, CUTaApUJLIbI U Tabax A CaMOKPYTOK.
JIOCTYIHBI pa3fMyHBIE YCTPOHCTBA M CHCTEMBI, KOTOpPbIE HArpeBalOT BELIECTBA, CIIOCOOHBIE
00pa30BBIBATH a3PO30Jib, MJIsI BBICBOOOXKIEHHWS Mapa MJisi BIBIXaHUS BMECTO TOTO, YTOOBI

MOJIATaThCsl HA TOPEHUE Tabaka.

OOmmenocTynHoe YCTPOHCTBO C YMEHBIIEHHBIM DPHUCKOM WM MOJU(PHUIMPOBAHHBIM PUCKOM
npeacTaBisieT coOOM yCTpOHCTBO, IeHEpHPYIOIee a’po30ib W3 HArperoro cyocrpara, WiIH
YCTPOMCTBO JIJIs1 HarpeBa Oe3 ropeHus. Y CTpOHCTBa 3TOrO TUIIA TEHEPUPYIOT a3pO30JIb WIIH Hap
IyTeM Harpesa cyOcTpara, 0Opa3yroIero a3po3oiib, Kak MpaBUiIo, CONEPKALIEro yBIAKHEHHBINH
JIMCTOBOM TabaK WJIM APYrod MOAXONALIMI MaTepHual, CiocOoOHbI 0Opa3oBbIBATH a3PO30Jib, 10
TEeMIepaTypbl, Kak mpaBwio, B auamnazoHe ot 150°C mo 300°C. Ilpu HarpeBe cyOcrTparta,
o0pasyroIero a’po3ojb, HO HE €ro CropaHHH WM TOPEHHH, BBICBOOOXKIAETCS a3pO30ib,
coz[epncamnﬁ KOMITIOHCHTBI, JKCJIACMbIC JIA ITOJIBE30BAaTEJIA, HO HE TOKCUYHBIC U HC KAHLEPOTCHHBIC
no0OOYHBIE POAYKTHI CrOpaHus U ropeHusi. Kpome Toro, a3po3osib, NOJy4aeMblii yTEM HarpeBa
Tabaka WK IPyroro Marepuaa, CnocoOHOro 00pa3oBbIBaTh a3P030Jib, KAK MPABHIIO, HE BhI3HIBAET
BKYC rapu HWJIH TOpEYH, BOSHHKaIOLLII/IfI H3-3a CropaHuss U TOpPCHUA, KOTOprﬁ MOJKET OBITh
HETIPHSITEH TOJIb30BATENIO, U, CIENOBATEIBHO, IS cyOcTpaTra He TpeOyroTcs caxapa W Apyrue
I[O6aBKI/I, KOTOpPBIC, KaK IMPAaBUIJIO, I[O6aB.]'I$II-OT B TAKHE MaTCpUaJibl IJId TOTO, 4TOOBI CACJIAaThb AbIM

u/vnu map OoJiee MPHUATHBIM IS TTOJIb30BATES.

H3BecTHbIE YCTPOICTBA, T€HEPUPYIOIINME a3pO30Jib, KaK MPaBUIIO, COAEpXKAaT HarpeBaTebHYIO
KaMepy AU pa3MeIleHUs] PACXOAHOM 4acTu cyOcTpaTa, FeHEpHPYIOIEro a3po30Jib, HCTOYHHUK
3JIEKTPONUTAHMS U CXEMY YIIPABJICHUSA AJiA YNpaBieHUs MOAadvell MUTAHUS HA HArpeBaTEJIbHYIO

KaM€pPy OT UCTOYHHUKA SJICKTPOIIUTAHUA.
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B ypoBHE TeXHUKHN ObUTH paCCMOTPEHBI PA3JINYHBIE TUIIBI YCTPONUCTB, TEHEPUPYIOIINX a3PO30Jb.
Hanpuwmep, B nybnukammu B cootBercTun ¢ PCT 3a Homepom WO 2007/012007 packpsIT criocod
U CHUCTEMa Ui HCIApeHMs BELIECTBA, NPUYEM BELIECTBO NPEACTaBIsieT coOOoW TabadHBbIH

KapTPUIXK.

Jlpyroit npuMep npowLTOCTpUpoBaH B nyOnukanuu B coorBerctBuu ¢ PCT 3a Homepom WO
2017/191176. B »Toli myOnMKAaLMU PACKPBIT KAPTPHUILK JUIsI HMCIOJNB30BAHUS C CHCTEMOM,
TeHEepUPYIOIIEH a3p030Jib, KOTOPBIH CONEPIKUT pe3epByap AJIsl XpaHSHUS JKUIKOCTH, 00pa3yrome
a’p030J1b, U MHAYKLMOHHO HArpeBaeMblil 3JIEMEHT. B kapTpuake MPUMEHSETCS KaMWJUIPHBIN
SJIEMEHT Ul TIepeavyd KUAKOCTH, 00pa3yromei a’spo3oib, OT pe3epByapa Ha WHAYKIHOHHO
HarpeBaeMblil 3JIEMEHT, U MHAYKLHMOHHO HarpeBaeMblil 3JIEMEHT BBINOJHEH C BO3MOXHOCTBIO
HarpeBa mepeaaBaeMON KUIAKOCTH, OOpasyrollei a’po30iib, Al €€ UchapeHus. B BapuaHTax
OCYILIECTBIICHHUSI 3TOH CHUCTEMbI B HEH HCIOJB3YIOTCS JKUAKOCTH, OOPa3yIOIIHe a3po30Iib, HIIH

HEXKU/KAsl Cpela, BBICBOOOKIAIOIIIAST apOMATH3ATOP.

B nenom, B ycTpoiicTBax, M€HEPUPYIOLIMX a3pO30Jib, MOXKET HCIOJb30BAaTbCsl OAMH U3 psna
Pa3IMYHBIX TOAXO0B /Ul [IepeAayu Telja BeLleCTBY Ul NOJyUYeHHs napa uin a3po3ois. OaHum
U3 TaKUX MOAXOJOB SIBJISIETCSl yCTPOMCTBO, FEHEPUPYIOLIEE a3p030b, KOTOPOE MOAAET TEIIO Ha
CBbEMHYIO OCHOBHYIO 4aCTh, TAK Ha3bIBAEMYIO "MAaJIOUKY", copepskainyro TabauHblii MaTepuan. B
TaKOM YCTPOHCTBE 0OBIYHO LenecoobpaszHa OJIM30CTh HCTOYHHUKA TEIUIA K OCHOBHOW YacTH, T. €.
TabauHOW mMayioyuke, YTOObl MAaKCHMAJbHO YBEJIUYUTh TEIUIOBYIO SHEPIHIO, NEepPeIaBaeMylo OT
UCTOYHMKA TeIUla YCTPOWCTBA Ha MaTepuaj, TeHEPUPYIOIMMUH a’po3onb. B uneane cbemHas
OCHOBHAs 4aCThb HaXOAUTCS B KOHTAKTE C MCTOYHUKOM TeIla JJIi MAKCUMAJIbHOTO YBEIHYEHUS
3¢ (GeKTUBHOCTH mepenavyu Teruia. [IpuMepsl TakUX MPOAYKTOB BBIMTYCKAIOTCS CEPUHHO IMOZ
ToproBbiMu HanMeHoBaHUsAMH Ploom TECH™ u Ploom+™, mpuuem npoayktel Ploom TECH™
UCTIONIb3YIOT HU3KOTEMITEPATYPHBIN MPOLECC HArpeBa, B TO BpeMsl Kak MponaykTsl Ploom+™

HCTIOJIb3YIOT BBICOKOTEMIIEPATYPHBIN MPOLIECC HArPEBA.

OOBIYHO YCTPOMCTBO CONEPIKUT OCHOBHYIO YaCTh, IT€Yb C HATPEBATEIbHON KaMepoii jist TabauHOM
TIAJIOYKH, 3JIEKTPOHHBIE CpenCcTBa, Takue kak PCB (meuaTHas miara), 1)1t NpUBEIEHUS B ICHCTBHE

yCTPOKHCTBA U ICTOUHUK HEPTUH, TAKOH Kak Oarapes (nmepesapsokaemast WM HET).

OnnHa w3 mpoOieM, C KOTOPbIMHM CTAJKUBAETCS II0OJIb30BATENb TPU HCIIOJIB30BAHUM TAaKHX
YCTPOMNCTB 3aKJIF0YAETCs B HA/UJIeKAINel HHANKALIMN COCTOSIHHSI IPEABAPUTENbHOTO Harpesa (Win

NPOrpeBa) YCTPOMCTBA, TAaK YTO IMOJb30BATENb IPABUIBHO HH(POPMUPYETCS O TOTOBHOCTU
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YCTPOKHCTBA K HUCIIOJIB30BAHUIO, T. €. K mapeHuo. TpedoBaHus mpoiecca nporpesa MOryT 3aBHCETh
OT HECKOJBbKUX (DaKTOpPOB, HANpUMEp. BpPEMEHH, YPOBHs 3apsina Oartapeu, 3¢pdexTuBHON
TEMIIepaTypbl yCTPONUCTBA (MCIOJB30BAIOCH JIM OHO TOJBKO YTO AJI MAPEHUs WM OHO He
UCTIONIb30BAJIOCh B TEUEHHE ONPEAENeHHOTO IPOMEXYTKa BPEMEHM U Tenepb SBIAETCS
XOJIOZHBIM), TEMIIEPATYPhl OKPY KAIOIIEeH Cpeabl (HampuMep, TeMIIepaTypbl BO3AyXa CHAPYKU) U
KOHKPETHOTO BbIOOpA MPOAYKTA, FEHEPUPYIOLIErO a3p030Jib, UCIIOIB3YEMOI0 B YCTPOUCTBE IS
napeHus.. JTO 3HAYUTENbHOE KOJMYECTBO (PAKTOPOB M TOT (paKT, UTO STH MapameTpbl MOTYT
U3MEHSITbCS MEXIY HCIOJNb30BAaHUAMH, 3aTPYIHSET OINpeNeeHHe MOAXOMIIINX apaMeTpPOB
HarpeBa (HampuMmep, MPOAOUKUTENBHOCTh HArpeBa, TEMIEPaTypy WM MOCIEeIOBATEIbHOCTD
TEMIIEPATYP), YTOOBI OOECTIEUNTDh HATPEB MPOAYKTA, TEHEPUPYIOLIETO a3P030Jib, 10 HaAJIEKAIEH
TEMIIEPAaTyPbl K TOTOBHOCTh YCTPOMCTBA K MCIIOJIb30BAHHIO. B HEKOTOPBIX Cy4asix yCTPOHCTBO,
TeHepUpYIOIIee a3po30Jb, MOXKET HEBEPHO CHUTHAJIU3UPOBATh IIOJIb30BATEII0 O TOM, HYTO
YCTPOHCTBO TOTOBO K HCIIOJIb30BAHHUIO, YTO MPUBOIUT K HEJOCTATOYHOMY WM YPE3MEPHOMY
HArpeBy PaCXOAHOH YaCTH, TeHEPUPYIOIIEH a3p030Jb, U HEYIOBIETBOPUTEIBHBIM OLIYIIIEHUSM OT
UCTIONIb30BaHMsL. TakKe BaXKHBIM SIBJISIETCSI TO, YTO YCTPOHCTBO MPUBOAWUTCS B IEHCTBHE IS
UCTIOJIb30BAHUST HACTOJIBKO OBICTPO U 3(P(HEKTHBHO, HACKOJIBKO BO3MOKHO, YTOOBI YIIYUIIHTh

OLNYyLICHUS OT UCIIOJIb3OBAHUS.

B cBere paccMOTpeHHBIX BBII€ HENOCTATKOB B JAaHHOW OOJAaCTH TEXHUKH, HACTOsINEe
n300peTeHre OpUEHTUPOBAHO HA YCTPAaHEHHWE MO MeEHbIIEH Mepe ONHOM U3 BBIIIEONHUCAHHBIX
npoOyieM W CpefM MPOYero HampaBlieHO, B YaCTHOCTH, HAa TO, YTOOBI YUMTBHIBATH Pa3IUYHbIC
HapaMeTpsbl, KOTOPBIE BIMSIIOT Ha MPOLEAYPY Nporpesa, u 3h(HeKTHBHO CUTHAIN3UPOBATD, KOTA

YCTPONCTBO I'OTOBO K UCIOJIb30BAHUIO.

KPATKOE OITMCAHUWE N30BPETEHUA

B cooTBeTcTBUMH C TMEPBBIM ACMEKTOM HACTOALIETO HM300PETEHUs MpEeAiaraercs yCTPOKCTBO,
TeHEpUPYIOLIEe  a3po30Jib, COAEpIKallee. HArpeBaTENbHYK) KaMepy, BBIIOJHEHHYH C
BO3MO>KHOCTBIO YIEP>KMBAHUsL CPEbl, FEHEPUPYIOLIEH a3p030Jb, HArPEBATENb, BBITOIHEHHBIN C
BO3MO>KHOCTBK) HArpeBa HArpeBaTENbHOM KaMepbl MPHU HMCIOJb30BAHUH, CPEICTBA U3MEPEHHUs
TEMIIEpATypbl, BBITOJIHEHHBIE C BO3MOKHOCTBIO H3MEPEHHUs TEMIEpaTypbl HArpeBaTes WU
HarpeBaTesIbHON KaMephl, 10 MEHBLIEH Mepe OJHO BBIIOJHEHO ¢ BO3MOXKHOCTBIO YKa3aHHUsI HA TO,
YTO W3MEPEHHas TeMIepaTrypa JOCTUIJIA TeMIIepaTypbl UCIIONb30BAHUS W/WIM HAa HCTEUYEHUE
BPEMEHU MHULUATU3ALUN HATPEBA,; 3aIIOMUHAIOLIEE YCTPOUCTBO, XPaHsLIEe OJHY UIIU HECKOJIBKO
WHCTPYKLUH, NPUYEM KaXAash WMHCTPYKLUS OINpEAessseT MNPOLECC NPUBEACHUS B JEHCTBHE

HarpeBarcjisi U HMHAUKATOPA, CXEMY YIIPABJICHUA, BBIIIOJIHCHHYKO C BO3MOKHOCTBIO BbI60pa
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WHCTPYKLUH, XpPaHALIENCs B 3allOMHHAIOLIEM YCTPOWCTBE, W MPUBEACHUS B JEHUCTBHE
HarpeBatesiss ¥ MHAMKATOpa B COOTBETCTBUH C BBHIOPAHHON WMHCTPYKLHMEH, TaK YTO MHIUKATOD
NPUBOAMUTCA B JEHUCTBHE IJIs1 YKa3aHWs Ha TO, 4YTO M3MEpPEHHas TeMmIeparypa IOCTHUIUIA
TEMIIepaTypbl HCIOJb30BAHUSA W/MIM 4YTO HCTEKJIO BpEeMsl WHHUIMAIM3ALMU HArpeBa, TaKuUM

00pa3oM CUTHAM3HPYSI, KOTAa YCTPONHCTBO, FEHEPUPYIOLLee a3P0O30Jib, TOTOBO K HCIIOJIB30BAHHIO.

ITockonpKy yCTpONHCTBO, FEHEPUPYIOLIEE a3PO30J1b, XPAHUT OJIHY UJIM HECKOJIbKO MHCTPYKLIUN JJIs
NPUBEACHUS] B JCWCTBUE HArpeBaTeNil U WHAWKATOPA, YCTPOWCTBO, EHEPHPYIOLIEE a’po30Jib,
CHOCOOHO TPHUCTIOCAOIMBATLCS K U3MEHSIOIUMCS TMapaMeTpaM, BIFSIIOIIMM Ha MPOLEnypy
NPOrpeBa, MyTeM BbIOOpA MOAXOSIEH MHCTPYKLUHU IJIs1 0OECIIeYeHUs] ONTUMAJIBHOTO HarpeBa
cCpenpl, TeHEpUPYIOUeH a’po30ib, AT TEKyux mapamerpoB. Kpome TOro, mOCKOJIBKY
yIpaBJICHHE KakK HarpeBaTesieM, TaK W HWHAMKATOPOM OCYLIECTBISIETCS B COOTBETCTBHU C
UHCTPYKLHEH, MOKHO 00€CIEUNTh TO, UTO MOJIb30BATEINb MOJIYYaeT MPABUIBHOE YBEIOMIIEHHE O
TOM, KOTJa YCTPOHCTBO TOTOBO K HCHOJb30BAHUIO, YTOOBI HM30€XKaTh W3JUIIHETO WIH
HEIOCTATOYHOI'O HAarpeBa Cpelbl, FeHepUPYIOIEeH a3p030Jib, B COOTBETCTBYIOLINX HETaTHBHBIX
3¢ ¢dexToB Ha OLYIIEHUs] OT UCIOIb30BaHusA. CllenoBaTeNbHO, KOTIa HHIANKATOP MPUBOAUTCS B
IEWCTBUE JJIsI CUTHAJIM3HPOBAHUS O TOM, YTO YCTPOMCTBO, FeHEPHPYIOLIEE a3PO30Jib, TOTOBO K
UCTIOJIb30BAHHIO, MOKHO OBbITh YBEPEHHBIM, UYTO OyeT 00ECIIeYeHO ONTUMAIBHOE OLIYLIEHUE OT
UCTIONIb30BaHMsL. B HEKOTOPBIX MpuMepax cxema yIpaBJIeHUs: MOXKET 00eCrieunBaTh BO3MOXKHOCTb
UCTIOJIb30BaHMsI yCTPONCTBA TOJIBKO TOTAA, KOTAa COOIIOAEHBI MOAXOASALINE YCIOBUS, HAIIPUMED,
KOTZla U3MEPEHHasl TeMIepaTypa AOCTHUIJIa TeMIepaTypbl UCIOJIb30BAHUSA, UM IO UCTEUEHHUU

BpEMCHHN MHULUATIU3alluX Harpena.

Cpena, renepupyroinas a3po30Jib, MOXKET UMETh BUJI PACXOJHON 4aCTH, KOTOpasi HarpeBaeTcs AJis
BBICBOOOKIEHHsT a3po3ouist.  [IpeArnoyTuTeNnsHO HarpeBaTesibHAsST Kamepa BBINOJHEHAa C

BO3MOKHOCTBIO pa3MeleHuUs] TA0AYHOTO CTEPKHS (M TaDAYHON MaJIOUKH).

"T'OTOBO K WCMOJB30BaHUIO" O3HAYAET, YTO Cpeaa, TeHEPHUPYIoLas a3po30jb, IOCTHUIIIA
HEOOXOMUMOW TeMIepaTypbl Ha MPOTSKEHHH HEOOXOAMMOrO TEPHONa BPEMEHH, YTOOBI
3¢ $eKTUBHO reHepHpPOBaTh a3p030Jib. JpyruMu CI0BaMu, UTO Cpena, TEeHEPUPYIOIIast a3po30Jib,

AOCTHUIJIa TEMIIEPATYPbI UCITOJIb30BAHUA.

IIpennouTurenbHO MPUBEACHUE B NEUCTBUE MHAUKATOPA AJIA OCYLIECTBJICHUs YKa3aHWs Ha TO,
YTO U3MEPEHHAs TEMIIEPATypa JOCTUTIIA TEMITEPATYPbI UCTIONBb30BAHMS W/HIIN YTO UCTEKJIO BPEMs

WHHUIMAN3ALUNA HarpeBa, TaKuM OOpa3oM CHUTHAJM3UPYs, KOTAA YCTPOWMCTBO, T€HEPHPYIOIIee
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a3p0o30.1b, TOTOBO K UCIIOJIb30BAHUIO, OMOIHUTENBHO NIPEAyCMaTPUBAET IPUBEEHHUE B AeCTBHE
MHIUKATOpa Ut 0O0eCreueHus] YHUKAIbHOTO CHTHAJIA, CBSI3aHHOTO C TOTOBHOCTBIO YCTPOMCTBA K
UCNOJIb30BaHNI0. Hampumep, HHANKATOP MOXKET MPUBOAMUTLCS B AEHCTBHE OJUH UM HECKOJIBKO
pas BO BpeMsl eprojia Nporpesa A0 TOT0, Kak U3MepEeHHasi TeMIepaTypa JOCTUTHET TEMIIEPaTyPhbI
UCITIONIb30BAHMS W/WJIM IO TOTO, KaK HCTEYET BpeMsl HMHULIMAIM3ALUKM HarpeBa, HO 3aTeM
NPUBOANTECS B AEHUCTBHE Ui OOECIEYEHHUs] CHTHaja, OTJIMYHOIO OT CHUTHAla O T'OTOBHOCTH
yCTpOCTBa K HCHOJb30BaHUIO. Hampumep, cBeTOM3NIydaromuii MHIUKATOP MOXET HAaYMHATh
CBETHUTBCSI [0 HApACTAIOLIe Ha MPOTSKEHUH MePUO/a MPOrpeBa, HO CBETUTHCS LEIUKOM, KOTAa
U3MepEeHHas TeMIIEpaTypa JOCTHIJIA TEMIIEPATyPbl UCIIOIB30BAHUS U/ WU TIO UCTCYSCHUH BPEMEHU
WHULAAIN3ALUN  HarpeBa, 4YToObl CHTHAJU3UPOBATH O TOM, YTO YCTPOHCTBO TOTOBO K

HCIIOJIB30OBAHUIO.

[IpennoyTuTeNnbHO 3aMOMMHAIOIIEE YCTPOHMCTBO XPAHUT MEPBYO HHCTPYKLIUIO, U CXEMa
YHOPaBJI€HUA BbIIIOJHEHA C BO3MOXXHOCTBIO MPUBCACHUA B HeﬁCTBHe HarpeBaTejisi U MHAUKATOpPA B
COOTBETCTBUM C NEPBOM HMHCTPYKLMEH, NpUYeM IepBas WHCTPYKLUUS IPeayCMaTpPUBAET:
NpUBEACHUE B AEHCTBUE HArpeBaTeNsl IJIs1 HArpeBa HArpeBaTeNIbHONW KaMephbl A0 TEMIEPaTyphl
UCTIONIb30BaHMsI HAa MPOTSDKEHHWH TMepPHOAa MporpeBa ¢ MOCHEAYIOIIMM MOAAepiKaHHuEM
HarpeBaTeJIbHOM KaMepbl IPU TEMIEepaType WCIOIb30BaHMs, U TPUBEICHHE B [EHCTBUE
HUHAUKATOpAa, LIT06bI CUTHAJIU3UPOBATH O TOM, HYTO YCTpOI\/'ICTBO OTOBO K HCIIOJB30BAHUIO IIO
UCTEYCHUH BPEMEHU MHUIHAU3AIMK HArpeBa, I7ie BpeMsl MHUIHAIM3AIMA HArPEBa MPEBbIIAET
nepuon nporpesa. Takum oOpa3oMm, yKkazaHHe Ha TO, YTO YCTPOWCTBO T'OTOBO K MCIIOJIb30BAHHIO
CBSI3aHO HE C TEMIIEPaTypol HarpeBaTesisi, a CO BPEMEHEM HWHHLMAIM3ALUN HArpeBa, T. €.
KOHKPETHOW MPONOJUKUTENHHOCTBIO HarpeBa. B ciydae ¢ OmnpeneseHHbIMH Cpeaamu,
TeHEPUPYIOMIMMH a3p030Jib, HAMPUMEP, PACXOAHBIMU YACTSIMH Ha OCHOBe Tabaka W TIpU
HEKOTOPBIX YCJIOBUAX OKPY KAIOLIEH CPeAbl, HAPUMED, MPU HU3KOU TEMIIEPaType OKPYIKAKOLIEro
BO31yXa, CYIIECTBYeT 3aJep’KKa IIOC/e TOro, Kak HarpeBaTejb AOCTUIAeT TEMIEPaTyphl
UCTIOJIb30BAHUSI U JIO TOTO, KaK Cpeia, TeHepUpyrommas a3po30iib, 3G(HEeKTHBHO BBICBOOOKIAET
aspososb. [lpu Takoil KOH(QUrypauu yCTpOCTBA cpena, TeHEpUpYIoLIas a’po30Jib,
NMOAACPIKUBACTCA MPU TEMIICPATYPE UCTIOJB30BAHUA HA IPOTAKCHNU 3aJaHHOI'O BPEMEHU, LITO6I:;I
o0ecreynBaTh €¢ TOTOBHOCTb K MCIIOJNBb30BAHUIO. BpeMsi HHUIIMAIH3ai MOJKET OBITh BBIOPAHO
Ha OCHOBE OIHOTO WJIH HECKOJNbKHX W3 H3MEPEHHOH HadajbHON TeMIepaTypbl Harpesa,
TEMIIEPaTypbl OKPYIKAIOIIEr0 BO3AyXa, KOHKPETHON HArpeBaeMoOW Cpelbl, TeHepUpYroInei

a3p030J1b, WM TIOJIb30BATENLCKOTO BBIOODA.
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ITepuon mporpesa mpeacTasisieT OO0 BpeMsi OT MOMEHTa MEePBOT0 BKJIFOUEHUSI HArpeBaTesisl u
IO TeX TOop, KOrja H3MEpeHHash TeMIlepaTrypa IOCTHraeT TeMIepaTypbl HCIOIb30BaHUS.
IMopnep:kaHue  TemMmepaTypbl HCIOJB30BAHUS  O3HA4AaeT IOANEPKAHHE  TeMIEpaTyphbl
UCTIOJIb30BAaHUSI HA TMPOTSHKEHUU TMPOAOJDKUTENBHOCTH CEaHCa, T. €. JOCTaTOYHOH  JUIs
UCITIOJIb30BAHMsI  YCTPOMCTBA TIOJIb30BATENIEM U CYLIECTBEHHOIO H3PACXONOBAHMs CPEbl,
reHepHupyoel a3po3oib. [IponoKUTENBHOCTE CeaHCa MOYKET COCTaBJISITh, HAIIPUMeEp, OT 2 10

10 muHyT, O0JIee MPENMOYTHTEIBHO OT 3 10 6 MUHYT.

Bpemst wuHUIMAamM3aMM  MOXKET TPEACTaBISATb COOOH NPOJOJKUTENBHOCTD HarpeBa OT
HAa4yaJIbHOI'O BPEMEHU BKJIFOYEHHUs HarpesaTels A0 NPUBEAEHUS B ACUCTBUE MHAUKATOpA IJIS
CUTHAJIM3UPOBAHUS O TOM, YTO YCTPOMCTBO NOTOBO K HCIHOJB30BAaHUIO. Bpemsi mHunmnanu3anuu
MIPEANOYTUTENBHO MPEBBIIIAET NEPUOA NPOrpeBa Ha OT 5 10 60 CeKyHA, NPEANnOYTUTENBHO OT 15
no 45 cekynn, Hawboyiee MPEANOYTHTENHbHO mpuOmu3uTeNsHo 30 cekyHa. IIpennouTuTenbHO
HarpeBaTesIbHasl KaMepa B 3TUX MPUMEPAX BBIMOJHEHA C BO3MOKHOCTBIO Pa3MEILEeHHs] PACXOAHOU
4acTH, cozepskamnel TabadyHblil MaTepual, TakoW Kak TabauHbIM cTep)KeHb. BbuIo ompeneneHo,
YTO HarpeB TAKMX PACXOIHBIX HacTeld OCOOEHHO 3aBUCHT OT (PaKTOPOB OKPYIKAIOIIEH Cpenbl,

TaKUX KaK TeMIepaTypa OKPY KaroIIero BO3AyXa.

IIpennoururenbHO NepBas HMHCTPYKLUS IPEeAyCMATPUBAET: IPUBEACHNE B 1€HCTBUE UHIUKATOPA,
KOI'/la TeMIIepaTypa UCIOJIb30BaHU MOAAEPKUBANIACH HA MPOTSHKEHUH IepuoAa Harpesa oT 10 1o
60 CexyH[, Il CUTHAJU3UPOBAHUS O TOM, YTO YCTPONCTBO NOTOBO K HCIOJB30BaHUI. B 3TOM
cllydae BpeMsl MHUIMAIM3ALMKM HarpeBa IpeACTaBiseT COOOH CyMMy IepHozja HarpeBa Hu
JOTIOJHUTEBHOTO BpeMeHH Harpesa oT 10 1o 60 cexynna, npeanoututenbHo oT 20 1o 40 cexyHA.
JIONOJTHUTEIBHOE BpEMsI HarpeBa MOXKeT ObITh BLIOPAHO Ha OCHOBE OTHOTO HUTH HECKOJIBKUX H3:
MOJIb30BATENBbCKOTO BBOJA, HAYaJIbHOW TEMIIEpPATypbl, U3MEPEHHON CPEACTBAMU H3MEPEHUs
TEMIIepaTypbl, CBOWMCTBA HArpeBaTelss, W3MEPEHHON TEeMIepaTypbl OKPYKAIOLIEro BO31yXa,

OCTaBILIEroCsl YPOBHS SHEPTUH OaTapen yCTPOHCTBA, TeHEPUPYIOLIETO a3pO30Jib.

IIpennouTuTenbHO 3aIOMUHAKOLIEE YCTPOUCTBO AOMOJHUTEIBPHO XPAHUT BTOPYIO HHCTPYKLIUIO, U
CXeMa YyIpaBlieHUs IOMOJHUTEIbHO BBIMIOJIHEHA C BO3MOXXHOCTBIKO IPUBEAEHUs B JelCTBUE
HarpesaTesiss M HMHAMKATOpPa B COOTBETCTBUM CO BTOPOH HHCTPyKLUEH, HpU4YeM BTOpas
MHCTPYKLUS TpedycMaTpuBaeT: IpUBEAEHUE B JelcTBUEe Harpesaress [UIsl Harpesa
HarpeBaTesIbHON KamMepbl 0 TEMIEPATYPhl UCIIOIb30BAHMS HA MPOTSKEHUH MEPUOAA IPOrpeBa C
MOCJIEAYIOLIUM MMOAAECP)KAHUEM HArpeBaTe/IbHONM KaMephl IIPU TEMIIEpaType UCMOJIb30BAHUS, U

MNPpUBCACHUC B IelCTBUE HHAUKATOpa MpU NEPBOM AOCTUKCHHUU TEMIICPATYPbI UCIIOJIb30BAHUA
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IUTS CATHATM3UPOBAHUS P TOM, YTO YCTPOMCTBO rOTOBO K HCIIONIb30BaHMIO. Takum oOpa3om, cxema
YHOpaBJICHUA MOXKET BbI6I/IpaTb MECXKAY NEPBBIM NMPOUECCOM, B KOTOPOM MHAUKATOP MPUBOAUTCSA B
IEeWCTBUE NPU JOCTH)KEHUU U3MEPEHHOH TeMIIepaTypoil TeMIepaTypbl UCHOIb30BAHUS, YTOOBI
CUTHAJIU3UPOBATD, YTO YCTPOMCTBO FOTOBO K UCIIOIB30BAHUIO, U BTOPBIM MPOLIECCOM, B KOTOPOM
WHIUKATOP MPUBOIUTCS B JEWCTBUE IO MCTEYCHHHM BPEMEHHM MHULMAIU3ALUU. JTO MO3BOJISIET
TNIOJIb30BATEIO BBIOUPATH MEXKY MPOIIECCOM, KOTOPBIH YKa3bIBAET HA TO, YTO YCTPOHCTBO FOTOBO
KaK MOXHO OBICTpee, U MPOLIECCOM, B KOTOPOM OCYIIECTBIISIETCS TOMOJHUTEIbHBIN HAPEB sl
obecrniedeHus: ONTUMAJILHOTO OIIYIIEHUs 33 CYeT 0oJiee MPONOIIKUTEILHOTO BPEMEHU OJKUIaHHUS.
Kpome Toro, mpomecc MOKET BBIOMPATbCS HA OCHOBE YCJIOBHI OKPYIKAFOIIEH Cpembl s
obecrniedeHus TOro, 4TO yYCTPOWCTBO TOTOBO K HCIONB30BaHMIO. llomnepskaHue TemmepaTyphl
HUCIIOJIB30BAHUA O3HAYACT TMOAACPKAHUC TEMICPATYPhl HCIOJNB30OBAHUA Ha MNPOTAXKECHUN
NPOAOCJDKUTENIBHOCTH CEaHCa, HalpuMep, JOCTaTOYHOM [JIsl MHCIOJIb30BAHMsI yCTPONCTBA

MOJIb30BATEIIEM U U3PACXOA0OBAHUA pacxonHoﬁ HacCTH.

[IpennoyTuTenbHO  YCTPOWCTBO — JOTOJHHUTENBHO  CONEP)KUT  TMOJB30BATEIBCKHI  BBOL,
BBITTOJIHEHHBII ¢ BO3MOXXHOCTBIO ITOZIaYH KOMAH/Ibl HA CXEMY YIIPaBIIEHHs U BbIOOpaA MEpBOH
UHCTPYKLUHU WM BTOPOH MHCTPYKuMU. [loib30BaTeNnbCKuil BBOJ MOXKET NMPEACTaBISTH COOON
nepeKirouaTeNib Wi KHONKY. IIpennoyrurensHo yaepskaHue KHOMKH Ha MPOTSDKEHHH IMEPBOM
NPOZOJIKUTEIbHOCTH BBIOMPAET MEPBYI0 MHCTPYKIMIO U yIepXKaHWE KHONKH Ha MPOTSIKEHHU
BTOPOH NPOJOJUKUTEIBHOCTH BbIOMpAaeT BTOPYIO HWHCTPYKLHIO, TA€ NepBas U  BTOpas
IPOJOJKUTEIbHOCTH OTNIMYAroTCsA. MHIuKarop, Takoil kKak BUOpPaTop, MOXKET HCIIOIb30BAThCA,
94TOOBI CUTHAJIM3MPOBATH IMOJIb30BATENIO, Kakasih MHCTPyKuus Obuia BeiOpaHa. Takum oOpaszom,
NIOJIb30BATENIb MOKET BBIOPATh PEKUM TPOTrpeBa HAa OCHOBE, HANPHUMEP, TEKYIIUX YCIOBHM
OKpY’KaroIeH Cpenbl, TAaKUX KaK JIOKAJIbHAsl TeMIepaTypa, AJisi BbIOOpa MEpBOH HHCTPYKLHH,

HaIrpuMeEp, HaXOOsChb B Oosee XOJIOAHBIX KIIMMATHYECKHUX YCIIOBUAX.

IIpennouTuTenbHO OAHA WM HECKOJIBKO WHCTPYKLUH ONPENeNsitoT IPOLECC 3KCILTyaTaluu
WHAUKATOPAa, B KOTOPOM HHJMKATOp MPUBOAUTCS B NEHCTBHE. KOIZJa TeMIepaTypa Harpesa
JOCTUraeT OJHOM WJIM HECKOJBbKHUX NMPOMEXYTOYHBIX TeMIEpaTyp, FA€ OAHA WJIH HECKOJBKO
MIPOMEKYTOUHBIX TEMIEPATYP HAXOAATCS MEXAY Ha4dajlbHOH TEMIIepaTypoOd M TeMIepaTypou
UCTIOJIb30BAHMSL, W/WIM 1O HUCTEUEHHH OJHOTO HJIM HECKOJIbKUX 3HAUYE€HUH MPOMEKYTOUHOTO
BPEMEHU HAarpeBa, IA€ OJHO WIM HECKOJIBKO 3HAYEHWU MPOMEXYTOYHOIO BPEMEHU Harpesa
HaXOIATCA MEXAY BPEMEHEM BKIIIOYEHHs] HarpeBaTesisi U BPEMEHEM WHHULUAIU3aLUUA Harpesa.
IIpennodTuTenbHO HHAUKATOP BBINOJIHEH C BO3MOXHOCTBIO MMOAAYM CUTHAJA, KOra U3MEpPEeHHas!

TEMIIEpATypPa JOCTUTACT TEMIICPATYPbI UCIIOJIB30BAHNS, OTJIMYHOIO OT TOr'0, KOrga U3MEpCeHHas



8

TeMIeparypa JOCTHraeT OAHOW MM  HECKOJbKMX  IPOMEKYTOYHBIX  TEMIEpaTyp.
IIpennodTuTenbHO MHAMKATOP BBINOJIHEH C BO3MOXKHOCTBHO IOJIa4M CHUTHajla IO HCTEUEHHE
BPEMEHM MHULMAIN3ALUN, OTIIMYHOIO OT TOrO, KOrJja UCTEKAeT OJHO WJIM HECKOJIbKO 3HAYeHUH
IIPOMEXXYTOYHOIO BpeMEeHH HarpeBa. Takum oOpa3oM, xon paboThl YyCTpOHMCTBa BO BpeMs
mpouecca MpOorpeBa MOMKET CHUTHAJIM3UPOBATBCS MONb30BaTeN0. B HaHHOM [OKyMeHTe
IIPOMEKYTOUYHbIE TEMIIEPATYPhl PABHOLIEHHO MOTYT Ha3bIBaThCs, KaK "MOpOrosas temmneparypa'.
ITpomerxyTouHbIE MPOAOJIKUTENBHOCTH HAarpeBa PaBHOLIEHHO MOTYT Ha3bIBaThCS WHTEPBAJAMU

BPEMEHU.

[IpennoyTHTeNbHO CXE€Ma YIPABJICHUS BBITIOJHEHA C BO3MOXKHOCTBIO BbIOOpA WHCTPYKIMH B
COOTBETCTBUH C OJTHUM WJIM HECKOJIbKUMU 3!

MIOJIb30BATENbCKOIO BBOJA, HAayaJbHON TeMIlepaTypbl, U3MEPEHHON CpeACTBaMH H3MEpPEHUs
TEeMIIEpaTypbl, CBOICTBa HarpeBaTelisl; U3MEPEHHOW TeMIlepaTypbl OKpPYXKaloIIero BO3AyXa;
OCTaBILEroCsl YPOBHS SHEPTHH OaTape YCTPOWCTBA, T€HEPUPYIOIIEro a3po30iib. B HEKOTOPBIX
BApUAHTAX OCYLIECTBICHHUS CXE€Ma VIPABICHHs BBIIOJHEHA C BO3MOXKHOCTBIO BBIOOpA
MHCTPYKLMM Ha OCHOBAHUU KakK IMOJb30BAaTEJbCKOrO BBOJA, TaK U Ha4yalbHON TEMIIEPaTyphl,
u3MepeHHON HarpeBareneM. Hampumep, cxema ympaBieHHs MOXET OBbITb BBIIOJHEHA C
BO3MOXKHOCTBIO BBIOOpa NEPBOM MHCTPYKIMM WJIM BTOPOW HWHCTPYKLIMHM HAa OCHOBaHHUU
NOJIb30BATENBCKOTO BBO/IA C TMOCJIEAYIOLIMM BBIOOPOM MOJUHCTPYKIIMHU, ONpenessitomeii padoTty
HarpeBaTeJIsi Ha OCHOBAaHHH U3MEPEHHOM Ha4yaIbHON TeMIiepaTypbl Harpesatesns. Takum oOpasom,
NOJIb30BATENb MOKET BbIOMpPATh, KAaKOH pEXUM IpOrpeBa HCHOJIb30BaTh, U YCTPOWCTBO
aBTOMATUYECKU PETyJHpPyeT HAarpeB HAarpeBaTelbHOW KaMepbl Ha OCHOBAaHUU HM3MEPEHHOU
HA4aJIbHOM TeMrepaTypbl (KOTOpasi MOKET U3MEHSIThCS, HATIPUMEP, B 3aBUCUMOCTH OT TOTO, KOTJa

YCTPOHCTBO UCIIOIB30BAJIIOCH B MOCIEAHUHN pa3).

IIpennoutuTenbHO OJHA WM HECKOJIBKO HHCTPYKLUH BKJIIOYAKOT KPUBYK) HAarpesa,
ONPENENAINYI0 N3MEHEHNE TeMIlepaTypbl HarpeBa C TEUEHUEM BPEMEHM, NPHU 3TOM CXema
yIIPaBJICHUs BBIIIOJHEHA C BO3MOXKHOCTBIO BBIOOpA KPHBOH HarpeBa M NMPHUBEIEHHs B NeiiCTBHE
HarpeBatTesisi Uil HarpeBa HarpeBaTeNbHON KaMmepbl B COOTBETCTBUU C BBIOPAHHOW KpPUBOH
HarpeBa. KpuBble HarpeBa MOTYT OIPEneNsaTh MpOopuIb LEeJeBOH TEMIIEPATYPhL, T. €. H3MEHEHUE
LIeJIEBOI TeMIlepaTyphl ¢ TedeHHeM BpeMeHU. Cxema yIpaBiieHUs IPEeANOUYTUTEIbHO BbITIOJHEHA
C BO3MOXHOCTBIO IEPUOAUYECKOrO MOJNyUYSHHsI U3MEPEHUS OT CPEACTB U3MEPEHUSI TEMIIEPATYPBI,
4TOOBI YIIPABJIATE PA0OTOI HarpeBaTes AJis CIe0BaHUs BRIOpaHHON KpuBOi Harpesa. OnHa min
HECKOJIbKO MHCTPYKIMHA MOTYT BBIOMPAaTbCS Ha OCHOBAaHMM H3MEPEHHOH HavyaJbHOU

TEMIIePaTypbl, HapuMep, NpoQuib KPUBOH HArpeBa MOXKET MPEACTaBIATH COOOH (YHKIHIO
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M3MEPEHHON HavalbHON TeMIlepaTyphbl, MOJIy4eHHON OT CPEACTB U3MepeHus TemnepaTypbl. OnHa
NI HECKOJIBKO I/IHCTpYKI_II/Iﬁ MOT'YT OOMOJIHUTEJIIBLHO NPEAYCMATPHUBATDL MPUBEACHUE B HeﬁCTBHe
MHIUKaTOpa Uid OOecmedeHMs M3MEHSIOIIEerocss CHUrHaja IO Mepe TOro, Kak H3MepeHHas
TEeMIIepaTypa Harpesa CielyeT KpuBOW Harpesa. Hampumep, BU3yalbHbI MHIUKATOP MOXKET
IOCTETNIEHHO 3aropaThCs MO Mepe TOro, Kak TeMIepaTypa Harpesa CielyeT KPUBOW Harpesa.
HHcTpyKkuus MOXET npeayCcMaTpuBaTh NPUBEICHNUE B NEHCTBUE HHAUKATOPA, KaK ONPEAEICHO B

NEepBOM MHCTPYKLIMM UJIM BO BTOPOI MHCTPYKLIUH.

[IpennoyTuTeNnbHO ONHA MM HECKOJbKO WHCTPYKLUMH BKJFOYAKOT TaONHUIy, COAEPKAIIYIO
HECKOJIbKO IIPOMEKYTOYHBIX TEMIIEpaTyp U TeMIEPaTypy HCIONb30BAHUs, CX€Ma YIPaBJICHUS
BBITNIOJIHEHA C BO3MOKHOCTBIO [IPUBEECHMS B IEMICTBUE HArpeBaTess J1sl HArpeBa HarpeBaTeIbHOU
KaMephbl 10 KaXXAOH U3 MPOMEXKYTOUHBIX TeMIlepaTyp M TeMIlepaTypbl UCHojb30oBaHus. Cxema
YIPaBJICHUs] MOXKET MNPUBOAWUTHL B ACHCTBUE HATrPEBaTENb U1 IMOCJIENOBATEIbHOIO Harpesa
HArpeBaTeJIbHOM KaMepbl [0 KaXAOW W3 MPOMEXYTOUHBIX TEMIEpaTyp U TeMIepaTypsl
ucnosb3oBanus. MHCTpyKLMs MOXKET pelyCMaTPUBATh IPUBEIECHNE B IEHCTBHE HHANKATOPA AJIs
CUTHAJIM3UPOBAHUS MPO NOCTHXKEHUE KaXKAOH W3 IMPOMEXKYTOUYHBIX Temmneparyp. Hanpuwmep,
UHIUKATOP MOXET IMPEACTaBIsATh COOOH BHM3YaNbHBIH WHAMKATOP, W CXeMa YIPaBICHUS
BBITNIOJIHEHA C BO3MOJKHOCTBIO MOCTENEHHO 32)KMraTh UHAMKATOP NPU AOCTUXKEHUM KaXKIAOM U3
MIPOMEKYTOUYHBIX Temmneparyp. MHCTpykLHs MOXKET npeaycMaTpuBaTh NPUBEACHUE B IEHCTBUE

HWHAUKATOpPA, KaK OIPEACIICHO B HepBOI\/'I HUHCTPYKLIMU UJIN BO BTOpOI>'I HUHCTPYKIHHU.

IIpennodTurenpbHO OAHA MM HECKOJIBKO MPOMEKYTOYHBIX TEMIEPATYp OMNPEAENIOTCA CXEMOU
YIIPaBJIEHUs] B COOTBETCTBUU C HAYaJbHOHN TEMIIEpaTypO, U3MEPEHHON CPEACTBAMHU U3MEPEHUs
TeMmIepaTypsl. B gacTHOCTH, Kaxkaas MPOMEXYTOYHAsl TEMIIEpaTypa MOXKET XPaHUTbCS B BUJE
(yHKUMH W3MEpEeHHOHW Ha4yaJbHOW Temmeparypbl. Takum o00pa3oM, MNPOMEKYTOUYHBIE
TEMIIEPaTypbl MOTYT BBIOMpAThCA U1 TMPUCIOCAONIMBAHUS K PA3JIMYHBIM TEMIIepaTypam

OKPYKaromero Bo3ayxa Ui Ha4aJbHBIM TEMIIEPATYPAM HArpe€BaTeIA.

IIpeanouTHTeNbHO YCTPOICTBO, TEHEPUPYIOIIEE adPO30Jib, JOMOJHUTENBHO COAEPKUT OaTapero,
IPpU 5TOM CXEMa YIPaBJICHHS BbIIIOJHEHA C BO3MOKHOCTBIO U3BMEPEHUA MOIIIHOCTH, HOI[aBaeMOfI
Oarapeeil, mpu 3TOM OJHA WJIM HECKOJIbKO WHCTPYKIMH BKJIIOYAOT HECKOJBKO CKOPOCTEH
NPOTpeBa, Kakaasi U3 KOTOPBIX COOTBETCTBYET YPOBHIO MOINHOCTH, IOAaBaeMoW Oartapeel, u
CXeMa YMIpaBJICHUs BBINOJIHEHA C BO3MOXKHOCTBIO BBIOOpa CKOPOCTH NPOrpeBa Ha OCHOBAHHUU
U3MEpEeHUs] MOINHOCTH, ToAaBaeMoi Oarapeeil. Heckombko ckoOpocTel mporpeBa MOTYT

XPaHUTHCA B BUJE PYHKIMU KaK M3MEPEHHOIO YPOBHSI MOLITHOCTH, IO/1aBaeMoi Oarapeel, Tak U
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WU3MEPEHHON HA4YaJbHOWU TemrepaTypbl. MHCTpyKLUsA MOXKET ImpenycMaTpUBaThb NPUBEICHUE B

JENCTBUE NHIUKATOPA, KAK ONMPEENICHO B IEPBON MHCTPYKLIMU UJIX BO BTOPOM MHCTPYKLIMH.

IIpenqnoyTurenbHO CXeMa YIPaBJIEHUS BBITIOJHEHA C BO3MOXKHOCTBIO BbIOOpAa WHCTPYKLHMH B
COOTBETCTBUH C HAYAJIbHOM TeMIIepaTypoOi, U3MEPEHHON CpeACTBaMHU U3MEPEHMs TEMIIEepaTyphlL.
B uactHOCTH, paboTOI HarpeBa MOXHO YIPABJISATh B COOTBETCTBUH C HAYAJIBHOIN TEMIEpaTypoil.
Takum 00pa3om, mpouecc nporpeBa MOXKeT ObITh MPHUCIOCOOJIEH K TeMIepaType OKpPY KaroLIen
cpembl M OCHOBAaH HAa TOM, KOTJa YCTPOHCTBO HCIIONB30BANIOCh B IOCHEOHHH pa3 (H,
CJIEZIOBATENIbHO, HA TOJYYEHHOW B pe3ysbTaTe OCTaBlIelcs TeMmIepaType B HarpeBaTelbHOMN

Kamepe).

IIpennouTuTenbHO MHAMKATOP MNPEAYCMATPUBAET OAHO WM HECKOJbKO H3. BU3YaJbHOIO
WHANKATOPA, TAKTUJIBHOIO MHAUKATOPA U 3ByKOBOIO HHAMKATOpa. Hanpumep, HHAUKATOp MOXKET
IPECTABISITh OHO WIJIM HECKOJIBKO U3. BUOpATOpa, ONTHYECKOTO AUCILIES], CBETOU3IYYAOLIEr0

JUCILICA U CBETOAUOOB.

IIpennouTUTeNnbHO WHAUKATOP COAEPKUT BU3YAIbHBIM WHAMKATOP, NPU 3TOM YKAa3aHHBIN
BU3YaJIbHBIN MHINKATOP COAEPIKUT CBETOM3IYYAOIUI HHANKATOP, KOTOPBIH MEHSIET L[BET U/UJH

MOCTCIICHHO 3aropacTcst BO BpEMs IIPpOrpeBa.

ITpeanouTHTENbHO CBETOM3IYUYAOIUI HHANKATOP MEHSIET LBET W/WJIN MOCTEIIEHHO 3aropaeTcs:
KOI'7la TemrepaTypa Harpesa JOCTUraeT OAHOW WM HECKOJbKUX NMPOMEKYTOUHBIX TEMIIEPATYDP,
rIe OJHAa WJIM HECKOJbKO IPOMEXKYTOUHBIX TEeMIIepaTyp HaXOAATCS MeXAy HaudajlbHOU
TEMIIePaTypoOil U TEMIEPaTypOil UCTIOIB30BAHMUS, U/ UM TIO HCTEUEHHH OJJHOTO HMJIM HECKOJBKUX
3HaUEHUN TMPOMEXYTOUHOIO BpEMEHU HarpeBa, I[e€ OJHO WM HECKOJbKO 3HaYeHHi
IIPOMEXKYTOYHOTO BPEMEHHU HarpeBa HaxOAATCS MeXAy BPEMEHEM BKIIIOUEHHUS HarpesaTens U

BPEMCHEM MHHULIUATIU3A1IUHU HArpeBa.

[IpenmnodTUTeIPHO CBETOM3ITYUAIOIUN HHAUKATOP MEHSIET IIBET H/MJTH TIOCTENIEHHO 3aropaeTcsi:

M0 UCTEYEHUH OJJHOTO WJIM HECKOJBKUX 3HAUYCHUH MPOMEKYTOUHOIO BPEMEHH HArpeBa, rae OJHO
WM HECKOJIbKO 3HAYE€HHI MNPOMEKYTOYHOTO BPEMEHU HArpeBa HAXOASTCA MEKIY BPEMEHEM
BKJIFOUEHMs] HarpeBaresiss W BPEMEHEM HHHULMadu3auuMu HarpesBa. IlIpennmodyTurenbHO
CBETOMU3JIYHAIOLIMNA HHAUKATOpP conep:kutr Heckoynbko LED, u nHeckompko LED HaumHaOT
CBETHTBCSI TOCJIENOBATEIbHO, 1O Mepe TOro, Kak HCTeKkaeT OoJbllias YacTh 3HAYCHUU

IIPOMEKYTOYHOI'O BPEMEHH Harpesa. lIpeanoyTuTenbHO HECKOIbKO 3HAYEHUN BPEMEHHU Harpesa
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OXBATBIBAET MEPUON BpeMeHH Oosee 15 cekyHI. DTH acmeKThl HACTOSINEro H300peTeHHs
ABJISIIOTCS. OCOOEHHO NPEHMYLIECTBEHHbIMHU, KOTZA YCTPOICTBO, T€HEPUPYIOIIEE adpo30Jib,
NpeNCTaBIsIeT COOOMN yCTPONCTBO HAarpeBa 0e3 ropeHws, HalpuMep, KOIra HarpeBaTelb BbINOJIHEH
C BO3MOXKHOCTBK) HarpeBa HAarpeBaTeIbHON KaMepbl 10 TEeMIIepaTypbl, MOAXOAALIEH IJIs
BBICBOOOXKJIEHUS] Tapa 0e3 ropeHust cpenbl, TeHepupymomeid asposons. IlpexnmodrurensHO
HarpeBaTeJb BBIIIOJIHEH C BO3MOXKHOCTBIO 00€CTIeYeHHsI YIIPaBIsieMOro HarpeBa HarpeBaTeIbHON
KaMepbl, TP 3TOM HarpeBaTebHAas KaMepa HarpeBaeTrcss A0 NOANEP KMBAEMON TeMIEepaTyphl
UCTIOJIb30BAHMSI HA MPOTSDKEHUH MEPUOJia MHUIMAIN3AaMU. B Takux mpumepax 0COOEHHO BasKHO
obecrieunTh OOpPATHYIO CBSI3b IIOJIB30BATENI0 O XOJ€ BPEMEHH WHHLHAIU3ALUN HArpeBa,
MIOCKOJIbKY 3TO MOJKET OBITh NMPOAOKUTEIBHBIM MEPUOIOM BpeMeHH, Hanpumep, cebie 20, 30

i 50 cexyHA.

Cxema ympaBlieHHs] MPEANOYTUTENIBHO BBIMOJHEHA C BO3MOXKHOCTBIO MPUBENCHUS B JICHCTBUE
CBETOMU3JIYUAIOLIEr0 MHAMKATOPa AJIsI U3JIYUYEHHs] CB€Ta KOHKPETHOrO LIBETA, MPHU JOCTHKEHUH
TEMIIEPATypbl HUCTOJNB30BAHUS W/WJIM 1O WCTEUEHWH BPEMEHH WHHUIMAIU3ALUN HAarpesa, |
MIPUBENICHUS B ICMCTBHE CBETOM3JYUYAIOLIEr0 HHANKATOPA I U3JIyYEHHUsI CBETa JPYroro LBETa,
HEKEJM KOHKPETHBIM LBET, NPU AOCTHKCHUU OJHOW WJIM HECKOJbKMX IPOMEKYTOUYHBIX
TEMIIEPATyP W/WJIH 110 HCTEYSHUH OJTHOTO MJIM HECKOJbKUX 3HAYCHHUH MPOMEKYTOYHOTO BPEMEHU
HarpeBa. Hanmpumep, CBETOM3Iy4arOIIMP WHAWKATOP MOKET NPUBOAUTHCS B AEHCTBUE AJIS
IIOCTENEHHOI 0 U3MEHEHMsI LIBETA 110 MePE AOCTHKEHUsI OJHOW UM HECKOJIBKUX MTPOMEKYTOUYHBIX
TEMIIepaTyp W/Wix MO UCTEUEHUH OHOTO MJIM HECKOJIbKUX 3HAYEHHUI MPOMEKYTOUHOTO BPEMEHH!

Harpesa 1 U3JIyUCHHs CBE€Ta KOHKPETHOrO LIBE€TA, KOTAa YCTpOﬁCTBO roToOBO K MCIIOJIb30BAHUIO.

Cxema ynpaBieHUs] MPEANOYTUTENBHO BBIMOJHEHA ¢ BO3MOJKHOCTBIO NMPHUBEACHUS B AEHCTBHE
CBETOM3JIyHYAIOLIEr0 HMHAMKATOpa JUIi OOECIEeYeHUs] CBEUEHHUS BCEr0 CBETOHM3JIYHYAIOLIEro
WHIUKATOpPAa MPU JOCTIKEHUU TEMIEpaTypbl HCIOJb30BAHUS H/MIH MO WUCTEYCHUU BPEMEHU
WHULUAIU3allMd  HAarpeBa, M IOCTENEHHOIO YAaCTHUYHOIO CBEUEHHs CBETOM3JIYYaroILLEero
UHIUKATOPA MPU AOCTIDKEHUH OJHOW MIJIM HECKOJIbKHX MPOMEKYTOUHBIX TEMIIEPATYp H/UIU 110
HCTEYEHUH OJHOIO WJIM HECKOJIbKMX 3HAYEHUI MPOMEXKYTOYHOrO BpeMeHM Harpesa. Hanpuwmep,
CBETOM3JTYHAIOLIIMM WHAMKATOPOM MOKHO YIPABJIATh I 00ECTIEUeHHSI TOCTENEHHOTO CBEYESHHUS
O0JaCTH CBETOM3JIYYAIOLIEr0 HWHAWKATOpPA IO Mepe MOCTIDKEHUs] ONHOW WM HECKOJBKUX
NPOMEXYTOUYHBIX TEMIIEPaTyp WM MO HCTEYEHHH OIHOIO WM HECKOJBbKUX 3HAUYeHHH
MIPOMEKYTOYHOI'O BPEMEHU HarpeBa U CBEUEHUs BCEH IUIOIIAAN CBETOU3IIYYAIOLIEr0 HHANKATOPa

11 CUTHAJIM3UPOBAHMSI O TOM, UTO YCTPOICTBO FOTOBO K UCIOJIb30BAHUIO.
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B npyrom acriekte HacTosILIero N300pETEHNS MPEIaraeTcsi CXeMa YIpaBJIeHUs il YCTPOICTRa,
TeHEPUPYIOIIEro a’3po30jb, KaK ONpeleNieHO B IpuiiaraeMoil ¢opmyse H300peTeHus, cxema
YIPABJIEHHUs BBINOJIHEHA C BO3MOKHOCTBIO MOJIYy4YEHHs] U3MEPEHUs TeMIlepaTypbl HarpeBaTes
WM HarpeBaTeNIbHOW KaMepbl OT CPEACTB U3MEPEHHUs] TeMIIEPaTyphl, BbIOOpa MHCTPYKLUH W3
3alIOMUHAIOLIET0 YCTPOMCTBA, XPAHSAIIEr0 OAHY UM HECKOJIbKO MHCTPYKLUH, ONPEAeNsIOINX
IPOLECC SKCIUTyaTalliy HarpeBaTess U MHAMKATOpA, U MPUBEIACHHUS B ACHCTBUE HArpeBaTess U
WHIUKATOpPa B COOTBETCTBUU C BBIOPAHHOW WHCTPYKLHMEH, TaK YTO MHIUKATOP MPHUBOAUTCS B
AeficTBUe M yKa3aHWs Ha TO, 4YTO H3MEPEeHHas TeMIiepaTypa AOCTUINIA TeMIepaTyphbl
UCTIOJIb30BAHMST W/WJIM 9YTO HCTEKJIO BpeMs HHHLIUAIN3ALUN HAarpeBa, TakuM o0pa3oM

CUTHAJIN3UPYs, KOrJa YCTPOICTBO, FeHEPUPYIOLIee a3p030Jib, TOTOBO K UCIIOIb30BAHUIO.

B cooTBeTCTBMM C [OMOJHHUTENBHBIM AaCMEKTOM HACTOSILIEr0 H300peTeHus: TMpeiaraercs
YCTPOICTBO, TeHepHpylollee Map, MPEANOYTHTENIbHO COAepIKalllee HAarpeBaTeJbHYIO KaMepy,
BBITIOJIHEHHYHO C BO3MOXXHOCTBIO YACPKUBAHUA Ta6a‘IHOI>i MaJJOYKH, HArpeBaTelib, BBIIIOJIHEHHBIA
C BO3MOJKHOCTBIO O0€CIIeYeHNSI HarpeBaHUs HArPEBATEJIbHON KaMephl, M BU3YaJIbHBIA HHIUKATOD
JUIsl YKa3aHWsl Ha TO, KOIZa MO MEHBbLIEH Mepe MPOrpeB KaMepbl NOCTUrAeT TEMIEPaTyphl
UCTIONb30BaHMsL. PazymeeTcs, HHANKATOp HE OrpaHWYMBAETCS YKa3aHHON (PyHKLIHEH U MOXKET
UCTIONIb30BAThCA Ui APYTUX Lened (Hampumep, 3apsaka YCTpOKHCTBAa, HEHMCIIPaBHOCTD
YCTPOMCTBA, XOJ MapeHusi, YPOBEHb SHEPTUU YCTPOICTBA, MOTPEOHOCTh B YHCTKE U T. A.), KaK
Oynmer ommcaHo B HacTosiell 3asBke. Kpome TOro, MOryT mpHCyTCTBOBaTh APYrHe CPENCTBA,
TaKWe KaK KHONKA JUI BKJIFOYEHHs] WJIM BBIKIIOYEHHS] YCTPOMCTBA, ISl 3alycka Iporecca
NPOTPeBa, TAKTUIbHBIE BO3MOJKHOCTH (TaKue Kak BHOPALMU) WIHM 3BYKH JJIs1 HH)OPMHUPOBAHUS
TMOJIb30BATENsl O COCTOSIHUH YCTPOWCTBA, cpencrBa coenuHenus: (takue xkak USB u T. 1) u
cpeacTBa CBsi3u (Takue Kak aHTeHHa). Bce »TH acmekthl Oynyt Oosee mompoOHO OMUCAHBI B

HACTOSILEN 3asIBKE.

B BapuaHTax OCYINECTBIICHHS HACTOsIIEe H300pETEHHE OTHOCUTCS K  YCTPOHCTBY,
TeHEepHUPYIOLIeMy a’p030Jib, COJEpKallleMy HarpeBaTeJbHYI0 KaMepy, BBIIOJIHEHHYIO C
BO3MOXKHOCTBIO YA€ KMBAHUs CpeJlbl, TeHEPUPYIOLIe a3p030Jib, HarpeBaTellb, BBIITOJIHEHHBIH C
BO3MOYKHOCTBIO OO€CTIeUeHHsI HarpeBa HarpeBaTeIbHON KaMephbl MPH WCIOJIb30BAHUH, CPEACTBA
U3MEpEeHMs TeMIIepaTyphbl ANl U3MEPEHHUs TeMIlepaTypbl HarpeBaTels, 110 MeHbIlIeH Mepe OAUH
MHIMUKATOp AJIA YKa3aHWs Ha TO, KOIZa MO MEHbIIEH Mepe MpOrpeB HarpeBaTessl JOCTUraeT
TEMIIEPAaTypbl MCIONb30BAHMS. YCTPONCTBO MAOIMOJHUTENBHO COAEPKUT 3alOMMHAIOLIUE
CpeACTBa, COAEeprKalllie MHCTPYKLUU ISl NPUBEACHUs B JIEHCTBUE HArpeBaTess, U CpencTBa

SKCIUTyaTalluy AU BBIOOpA MO MEHbLIeH Mepe OJHOW MHCTPYKLMM U NPUBEIEHHs B IeHCTBHE
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HarpeBatTesiss B COOTBETCTBHHM C YKa3aHHOW BBIOPAHHOW HWHCTPYKLHEH, MpHYeM CpEncTBa
SKCIUTYyaTALUH AOTIOJHUTEIBHO ONPENENAI0T U3 BBIOPAHHONW MHCTPYKIMH IPUBEIEHUE B IEHCTBHE
WHAMKATOpPAa, TaK 4YTO IO MEHbIIEW Mepe MHAUKATOP, KOTOPbIA MNpEeJHA3HAYEH IJIs
CUTHAJIM3UPOBAHUS O JOCTHKEHUU TEMIIEPATypPhbl UCIOJIBL30BAHUS, IPUBOJUTCS B JEHUCTBUE IIPU

JOCTHXKCHHUH YKa?;aHHOﬁ TEMIICPATYPhI UCIIOJIB3OBAHU.

B BapmaHTax OCYIIECTBJIEHHsS] MHCTPYKIHMH BKJIFOYAIOT KPHUBBIC, yKa3bIBAIOIIHME HA MPOQHIb
TEMIIepaTypbl HarpeBaTess, NPUYeM CPEACTBA HKCIUIyaTalMy BBIIOJIHEHbI C BO3MOXKHOCTBIO
BBIOOpA OJTHOM KPUBOM Ha OCHOBE CBOICTBA HArPEBATEIS U ONPEACIICHHS IIPUBEICHUS B IEHCTBHE

WHIUKATOPa B COOTBETCTBUU C BHIOPAHHON KPUBOM.

B BapumaHTax OCyIIECTBIIEHHs] WHCTPYKLWHU BKIFOYAKOT TaOJHUIIBI, COAEpKAlIHe HECKOJbKO
MOPOrOBBIX TEMIEPATYP U TEMIIEPATYPy UCIOIb30BAHUs, CPEACTBA SKCIUIyaTaLlUN BBIIOJIHEHBI C
BO3MOKHOCTBIO BBIOOpA IO MEHbIIEH Mepe OJHOW W3 TMOPOTrOBBIX TEMIIEPAaTyp Ha OCHOBAHHMHU
CBOICTBA HAarpesaTelsst U ONpPEAENICHNs IPUBENCHNs B ACUCTBUE UHAUKATOPA B COOTBETCTBUHU C

BbIOPAHHBIMHU TIOPOTOBBIMHU TEMIIEPATYPaMHU.

B BapumaHTax oOCymIeCTBIEHHs] WHCTPYKLUHU BKJIFOYAIOT TaOJUIIBI, COAEpKaIINe HECKOJIbKO
MHTEPBAJIOB BPEMEHH, CPENCTBA HKCIUTYyaTal[M BBIIIOJHEHBI ¢ BO3MOXKHOCTBIO BBIOOpA OJJHOTO
UHTEepBajla BPEMEHUM HAa OCHOBAHUHU CBOWCTBA HArpeBaTesld U OIpeNeeHHs] NPUBENCHUs B

JIeCTBUE NHOUKAaTOpa B COOTBETCTBUU C BbI6paHHbIM HWHTCPBAJIOM BPEMEHU.

B BapuwaHTax OCYyINECTBJIEHUS CBOHCTBO HarpeBaTeisi MNPEACTaBisieT COOOH HavalbHYIO

TEMIIEPATYPy, U3MEPEHHYIO CPEACTBAMH U3MEPEHUs TEMIIEPATYPhl B HaUaje ceaHca MapeHMs.

B BapuaHTax OCyINECTBJICHHMs] MHCTPYKLHUH YYUTBHIBAKOT TEMIIEPATypy YCTPOWCTBA B Ka4deCTBE
napameTpa, U INpHU 3TOM yKa3aHHas TeMIepaTypa yCTPOMCTBA IPenyCMaTpPUBAET TEMIEPATYpPY

Harpe€BaTCJIbHbIX CPEACTB.

B BapHUaHTax OCYLICCTBJICHUA HWHCTPYKLUUKU YYUUTHIBAOT MNPCANOUTCHUA ITOJIB30BATECIIA W/ unu

YPOBEHb SHEPIUHU YCTPOUCTBA.

B BapHuaHTax OCYLICCTBJICHUS MHCTPYKLUHHU BKIIFOYAOT HECKOJIBKO CKOpOCTeﬁ nporpesa, npuicm
Kaxxaasi COOTBETCTBYET YPOBHIO MOIITHOCTH, HOHaBaeMOfI Ha Harpe€BaTeCJIbHbIC CPEACTBA, CPECACTBA

OKCILTyaTallu BBITIOJHEHBI C BO3MOXHOCTBIO BbI60pa CKOpPOCTH TMpOrpe€Ba Ha OCHOBAHUU
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U3MEPEHUs] BBIXOAHOW MOLIHOCTH OT OaTapen yCTPOICTBA, T'€HEPUPYIOLIErO a’po30ib, U
OTIpenieNIeHus] TIPUBEACHNSI B IEHCTBHE MHANKATOPA B COOTBETCTBHM C BBIOPAHHONH CKOPOCTBIO

nporpesa.

B BapuaHTax OCyLIECTBJIEHUS HHAUKATOP NPEAyCMAaTPUBAET MO MEHbLIEH Mepe BU3YyaJbHBIN

WHAUKATOP, W/UJIH TaKTUIbHBIH UHOWUKATOD, U/Uan SBYKOBOﬁ WHOUKATOP.

B BapuaHTax OCylUIeCTBIIEHUSI BU3yaJbHbIE CPEACTBA COJAEPIKAT CBETOBON MHIUKATOP, KOTOPbIN

MEHSIET LIBET W/UJIH MOCTETNIEHHO 3aropaeTcs BO BpeMsl MPOrpeBa.

B BapmaHTax ocymiecTBieHHs] W300peTEeHHE OTHOCHTCS K CXEeMe YIPaBJIEHUs] YCTPOWCTBA,
TEHEPUPYIOLIETO a3p030JIb, KAK ONPEAEICHO B TaHHOM AOKYMEHTE, IIPH 3TOM yKa3aHHas CXeMa
yIpaBJIeHUs] MPUBOAUT B AEHCTBUE MO MEHBIIEH Mepe OJUH MHAMKATOP B COOTBETCTBUU C IO
MEHbLIEH Mepe WHCTPYKIMEH, BBIOPAHHONW M3 CITUCKA MHCTPYKLUH, MIPU 3TOM CX€Ma YYHTHIBAET
10 MEHbIIEH Mepe OIHMH MapaMeTp, UIIET U BBIOUPAET MO MEHbLIEH Mepe OIHY MHCTPYKIHIO U

NPUBOJIUT B IEHCTBHE YCTPONCTBO B COOTBETCTBUH C BHIOPAHHON MHCTPYKIIMEH.

B BapmanTax OCyIIECTBJIGHHS MMapamMeTp BKJIIOYAaeT (MapamMerpbl BKIIOYAIOT) HAYaAIbHYIO

TEMIIepaTypy YCTPOMCTBA, NIPEANOYTUTEIBHO HArPEBATENbHBIX CPEICTB.

B BapuaHTax OCyIIECTBJIEHHs MapameTp BKIOYAeT (MapaMeTpsl BKIIOYAIOT) YPOBEHb SHEPTHH

YCTpOﬁCTBa NI UHAUBUAYAJIbHO HACTPOCHHBIC NMapaMETPhI ITOJIb30BATEIIA.

Pasymeercs, ycTpONCTBa, FEHEPUPYIOLIUE a3PO30JIb, B COOTBETCTBUU C PA3JIMUHBIMU ACTIEKTaAMHU,
PACKPBITBIMHU BBIIIE, MOTYT HUCHOJIB30BATh JIFOOYI0 KOMOWHAIMIO TIPU3HAKOB JIFOOOTO M3 IPYrux
ACMeKTOB, KaK M3JI0KEHO BbIIle, U MPUMEHSATb 3TH MPU3HAKU K OJHOMY HJIM HECKOJbKUM

COOTBETCTBYHOIIIUM KOMITOHCHTAM, 4TOOBI OOECIIEUUTh aHAJIOTUYHBIE MpenMyLieCTBa.

KPATKOE OITMCAHUE 'PA@UYECKHUX MATEPHAJIOB

(0001) Bapuantel  oCymIecTBIEHUSI  YCTPOWCTB, TIE€HEPUPYIOLIUX  a3p030Jb, U
HArpeBaTeJIbHOTO y3J1a OyAyT ONMHCAHBI 1ajiee B KAUeCTBE HECKOJIIbKUX IPUMEPOB CO CCBUIKOH Ha
npuiaraeMble rpaguuecKue MaTeprabl, HA KOTOPBIX:

(0002) Ha ¢ur. 1 mokaszaH cXeMaTHYeCKHI BUJ B TIOMEPEYHOM CEUEHHH YCTPOICTBA,

FEHEPHUPYIOLICTO a3p030Jib, B COOTBETCTBUH C OAHUM ACIICKTOM HACTOALICTO H306perem/m;
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(0003) Ha (ur. 2-6 MOKa3aHbl BAPHAHTHI OCYIIECTBIICHUS HHINKATOPOB B COOTBETCTBHUH C
HACTOSILIIUM M300pETeHHEM,

(0004) Ha ¢ur. 7-9 mokasaHbl BapHAHTHI OCYIIECTBIEHHS KPUBBIX B COOTBETCTBUHU C
BapUaHTAMHU OCYLIECTBIIEHHs HACTOSIEro H300peTeHMS,

(0005) Ha ¢ur. 10-11 nmokazanbl mpuMeps! TaOJIHL HArPEBA B COOTBETCTBUU C BAPHAHTAMU
OCYILECTBJICHUS] HACTOAIIETO H300peTeHNS,

(0006) Ha ur. 12 cxeMaTH4eCcKH MoKa3aH BAPUAHT OCYLIECTBIICHHS CXEMbI YIIPABJICHUSI.
(0007) B nanHOM 1OKYMEHTE, rie TO BO3MOXKHO, UCIIOJIb3YIOTCS] OIMHAKOBBIE CCHIOYHbIE
NO3ULIMH U1 0003HAUEHHsT MIEHTUYHBIX 3JIEMEHTOB, KOTOPBIE SIBIIOTCA oOmmMu it puryp.
Takxke Qurypsl ynmpomeHsl B HUTFOCTPATHBHBIX LIEJSIX, IMOKAa3blBas MPU3HAKA HACTOSIIETO

n300peTeHust, 1 MOTYT OBITh H300paKeHbI B HECOOTBETCTBYIOLIIEM MaciuTade.

ITOJAPOBHOE OITMCAHUME HECKOJIbKMX BAPUAHTOB OCYIIIECTBJIEHHUA

Ha ¢ur. 1 cxemaTtudecku Moka3aHO YCTPOWCTBO, TEHEPUPYIOIIEE a3pO30Jib, B COOTBETCTBUU C
HACTOSILIUM H300peTeHrneM. Y CTPONCTBO COAEPIKUT HATPEBATEIBHYIO KaMePy 2, BBIITOJHEHHYIO C
BO3MOXKHOCTBIO YIIEPKUBAHUsI CPEABI S, TEHEPUPYIOLIEH a3p030Jib, HarpeBaTesib O, BHITOTHEHHbIN
C BO3MOXHOCTBIO HAarpeBa HarpeBaTeIbHOM KaMmepbl 2 MpPU HCHONb30BAHUM, CpeAcTBa 7/
U3MEpPEHUs] TeMIepaTypbl (HampuMmep, AATYUK TEMIepaTypbl, TaKOW Kak TEePMOPE3HCTOP),
BBITIOJIHEHHBIE C BO3MOXXHOCTBK) M3MEPEHHsI TEMIIEPATyphbl HArpeBaTesst WIM HarpeBaTEIbHOU
KaMephbl, I10 MEHbIIEeH Mepe OAUH UHAUKATOP 11-14, BHIMONHEHHBIN C BO3MOYKHOCTBIO YKa3aHUs
Ha TO, 4TO U3MEPEHHAasI TEMIIepaTypa JOCTHUIJIA TEMIIEPATYPbl UCIIONb30BAHUS U/WIIN YTO UCTEKIIO
BpeMsl THULIMAJIU3ALU1 HarpeBa; 3alIOMUHAIOLIEE YCTPONCTBO 3, XpaHsllee OfHY WA HECKOJIBKO
WHCTPYKLUH, NPU 3TOM Ka)Aash MHCTPYKLMS OINpenessieT Npouecc NMPUBEAEHUs B JEHCTBHE
HarpeBaTeNisi M MHIUKATOPA, CXEMy VIPABJCHHs, BBINIOJHEHHYIO C BO3MOXXHOCTBEO BbIOOpa
WHCTPYKLMH, XpaHALIENHCS B 3allOMMHAIOLIEM YCTPOWCTBE 3, W IPUBENEHUS B JEHCTBUE
HarpeBatenss 6 W wHAUKaropa 11-14 B COOTBETCTBMM C BBIOPAHHOW WHCTPYKLHMEH, Tak 4TO
uHaukarop 11-14 npuBoguTcs B AeUCTBHE [Js yKa3aHUs HAa JAOCTUXKEHHE HW3MEPEHHOHN
TEMIEePAaTypoil TeMmepaTypbl HCIOJIb30BAHUS W/WIM HCTEUEHHs BPEMEHH WHHUIHMAIH3ALUN
HarpeBa, TAaKMM 00pa3oM CUTHAITM3UPYs, KOTrTa YCTPOHCTBO, T€HEPUPYIOIIee a3p030Jib, TOTOBO K

HUCITIOJIb30OBAHUIO.

B gacTHOCTH, OCKOJIbKY CXeMa YIIPABICHHUS MOXKET BbIOMPATh MHCTPYKIUIO B 3aIIOMHUHAIOIIEM
YCTPOMNCTBE IS YIIPABIEHHsI KaK HAarpeBaTesieM, Tak U MHANKATOPOM, 3TO MO3BOJISIET YCTPOHCTBY
obecrieunBath (1) BBIOOP MOIXOASIIMX MapaMeTPOB HArpeBaTess, HalpuMep, Ha OCHOBAHHU

KOHKPETHOH pacXOAHON YacTH, TIOCJIEAHEr0 MHCIIONb30BAHUA YCTPOWCTBA U (PaKTOpOB
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OKpY’KaroIel Cpepl, TAKUX Kak TeMreparypa, v (2) NpuBOAUTH B AEHCTBUE MHIUKATOP, YTOOBI
CHUTHAJIN3UPOBATh TOJB30BATENI0, KOTAa VYCTPOWCTBO TOTOBO K HCIHOJB30BAHUIO, YTOOBI
o0ecrevynThb TO, YTO B HaYajie MCIIOJIb30BaHMs 00ECIIeUNBAOTCs ONTUMAIIbHBIE YCIoBUsA. BmecTe
3TO pelaer npodyiemMy, 3aKIIOYAIOIIYIOCS B TOM, YTO MOMEHT, B KOTOpBIA oOecrednBaeTcs
ONTHUMAJIbHOE T€HEPUPOBAHHUE a3PO30JIsl, U3MEHSETCS] Ha OCHOBAHUU HECKOJBbKUX NapameTpoB,
TaKMX KaK TeMIepaTypa OKPY»KarOLIEero BO3AyXa, BpeMsl ¢ MOMEHTA MOCIEAHErO UCIOIb30BaAHUS
U KOHKDPETHAsl PacXOJHasi 4acTb. Y CTPOMCTBO B COOTBETCTBHM C HACTOSIIMM H300pETCHUEM,
TaKUM 00pa3zoMm, CIOCOOHO KOHTPOJMPOBATH TEMIEPATYpPy HArpeBaTesi W CUTHAJIM3HPOBATH
MIOJIb30BATENI0, KOIZla YCTPONCTBO T'OTOBO K HCIOJIB30BAHUIO, YUUTBIBAasl 3TH MapameTprl. IJTO
MO3BOJIIET HCIOJIb30BaTh YCTPONCTBO € OJMHAKOBOM NPOU3BOAUTEIBHOCTBIO, HAIpUMEp, B

CTpaHax C pa3HbIMU KIIMMAaTHYCCKUMH YCIIOBUSAMU U C Pa3HBIMU PACXOAHBIMU YaCTAMMU.

YCTpPONUCTBO CYUTAETCS FOTOBBIM K HCIIOJIB30BAHUIO MPU JOCTHXKEHUHM CPEOH, T€HepUPYIOLLeH
a’3po30Jib, HAIEKAIIEH TEeMIepaTypbl Ha MPOTSHKEHUH IOCTATOYHOTO BPEMEHM, YTOOBI
TeHepHpPOBaTh AOCTATOYHOE KOJHMYECTBO Iapa AJisi OOECIedeHHs] XOpPOLIEro OMIYIIEHHs OT
UCTIONb30BaHMsI. B 9acTHOCTH, pacxofHas 4acTh JOJDKHA HArpeBaThCsl JOCTATOYHO JJISI TOTO,
9TOOBI BOJIa BHYTPU PACXOJHON YaCTH UCTApsuIach U 00pa3oBbIBajia B OCHOBHOM map. Jlo sToro,
3HAQYUTENIbHOE KOJWYEeCTBO 00pa3syeMoro mapa IpeincTaBiseT coOoi BOASHONW map W,
CJIEIOBATENIPHO, HE O0eCrneunBaeT XOPOLIEro OMIyIIEHHs OT HCNONb30BaHHsA. Ilockobky
TEMIepaTypa BHYTPH PACXOAHOH HYaCTH HE H3MEpPSAETCsl HEMOCPEACTBEHHO, MH(POpPMALMIO O
TOTOBHOCTH YCTPOMCTBA K UCIOJIBb30BAHUIO MOKHO MOJYYNUTh HA OCHOBE OHOTO Mtk oboux u3 (1)
M3MEPEeHUs] HarpeBaTeNbHONH KaMmepbl (M HarpeBateins) U (2) NMpOJOJDKUTEIBHOCTH Harpesa.
IMonunmas 3HaueHust >TUX mapametpoB (1) u (2) ans obecnevenus 5hHEKTUBHOTO FeHEPUPOBAHUS
a’3po30JIst 1T KOHKPETHOM PACXOOHON YacTH B KOHKPETHBIX YCJOBUSX, MOXHO JTOCTOBEPHO
OTpEeNeNuTh, KOrja YCTPOHCTBO TOTOBO K HCIOJNB30BAHUIO. DTH IMapaMeTpbl MOTYT ObITb
CHCTEMAaTU3MPOBAHbI B BHJIE€ WHCTPYKLHUH, KOTOpPbIE XPAHATCS B 3alIOMUHAIOIIEM YCTPOICTBE
YCTPOHCTBA M BBIOMPAIOTCS IOJIb30BATENIEM HJIM aBTOMATHYECKH HAa OCHOBAHHHM HM3MEPEHHBIX
napamMeTpoB, JUISL YNPABJICHUS HarpeBaTesieM M HWHIUKATOPOM, YTOOBI CHUTHAJIH3HUPOBATH
I0JIb30BATEINIO0, KOTIa yCTPOHCTBO FOTOBO K UCIIOJIB30BAHUIO.

Obparumcsi BHauane kK ¢ur. 1, Ha KOTOpPOH CXEMaTHYECKH TIOKa3aHO YCTPOHWCTBO |1,

>
reHepUpYyIoIIee a’po30Jib, B COOTBETCTBHHM C HACTOALIUM H300peTeHHeM. Y CTpPOHCTBO,
TeHEepUPYIOLIee a3p030Jib, COACPKUT HArPEBATENBbHYIO KaMepy 2 C HarpeBaTeIbHbIMU CPEICTBAMHU
(T. e. HarpeBaTeneM) 6 M CpeACTBAMHU 7 H3MEPEHUs TEMIIEPaTyphbl, MPEANOYTUTENBHO s
U3MEPEHUs] TEMIIepPaTypbl HArpeBaTENIbHBIX CPEACTB 6 W/WIM HarpeBaTeNbHONH Kamepsl 2.

VYcerpoiictBO 1 IOMOTHUTENBHO COAEPXKUT CXEMy yIpasieHus, Bkirouaromyrw PCB 3 g
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3JIEKTPOHHOTO YIIPABIEHUs] YCTPOWCTBOM U €ro 4acTsSMH M MCTOYHHUK 4 5Hepruu (Hampumep,
OaTapero, NPEANOYTUTENIBHO Nepe3apsbkaeMyro). HarpeBaTenmbHas kamepa 2 BBINOJHEHA C
BO3MOJKHOCTBKO Pa3MEILUEHHs] U YAEPXKUBAHUsA CPEAbl, T€HEPUPYIOIIEH aj3po30Jib, B BUAE
pacxomHOM wYacTH, TakOM Kak TabayHas maloyka 5, KOTOpask MOXKET 3aMEHSATBhCS I0CHe
uspacxonosanus. Hanpumep, pacxogHast 4aCcTb MOXKET BBOAUTBHCS B HAIPEBATEJIbHYIO KaMepy 2
IyTe€M PY4YHOM BCTaBKMU B Kamepy 2. YCTpONCTBO, F€HEPUPYIOLIEE a3pO30Jib, B 3TOM NpUMEpE
JOTOJHUTEJIBHO BKITOYAaeT BO3MOKHOCTH 8 moakitoueHus (Hanpumep, USB-coenuHuTe b, TakKoH
kak USB-B mimu USB-C), KOTOpBIif MOXKET UCIIOJNb30BAThCS IJIS 3aPSAKH UCTOYHHUKA 4 SHEPTUH
w/vnu i BeITpy3ku/3arpy3ku nH(popmanuu B PCB 3, Takoil kak mapameTpsl HarpeBa v Apyrue

TaHHBIE U MPOTPAMMbBI/HHCTPYKLIUH.

YcTpoiicTBo 1 MOKET TakKe UCIONb30BaTh OECIIPOBOHYIO TEXHOJOTHIO IJISl BBITPY3KH/3arpy3Ku
UH(pOpPMALIK ¢ TIOMOLIBIO CPEACTB OECIIPOBOHON CBSA3M (TAKMX KaK aHTEHHA 9, CX€MaTHYECKU
nokasanHas Ha ¢ur. 1). B oqHOM mpumMepe HarpeBaTenbHbIE CPEACTBA 6 MOTYT HCIOJIB30BATh
MHYKLHIO B KauecTBe IpHMepa BO3MOXKHON TexHoJoruu. IIpennouTuTenbHO HarpeBaTeNbHbIE
cpenctBa O TPEACTABISIIOT COOOW  TOHKOIJICHOYHBIH HAarpeBaTellb, BBIMOJHEHHBIH C
BO3MO)KHOCTBIO HarpeBa HarpeBaTeslbHON kameprl. Hampumep, HarpeBaTenbHasi kKamepa MOXET
NPEACTaBJATh OO0 TpyOUaTyr0 HarpeBaTeJbHYIO KaMepy, BBINOJHEHHYI) C BO3MOXHOCTBIO
pa3MelIeHNs] PacXOIHOM 4YacTH, M TOHKOIJIEHOYHBIH HAarpeBaTesib, MOXKET ObITb OOEpPHYT IO

OKPY>KHOCTH BOKPYT Hapy>KHON MOBEPXHOCTU HArPEBATEIbHON KaMephl.

Bce snemeHThI B3aMMOCBsI3aHbl, Hanpumep, nocpeactsoM PCB u ¢ moMoIbio mpoBOAOB, YTOOBI
obecniednTh (PYHKIMOHUPOBAHKWE YCTPOMCTBA. DTa CTAHIAPTHAsE KOHCTPYKLHUS U €€ MPU3HAKU
MMPUMECHHUMBI K BapHaHTaM OCYUICCTBJICHHWA, OITMCAHHbBIM B HaCTOﬂLHefI 3asBKE, JaXKe €CJIU JI00BIE

N3 3THUX SJIEMCHTOB KOHKPETHO HE 0003HaYEHBI/TIOKA3aHbI B KaXXI0OM BAPHUAHTEC OCYLIECTBIICHUA.

Pacrer cmpoc Ha yCTpPOWCTBAa, KOTOpBIE IIO3BOJISIIOT IIOJIB30BATENsIM OBICTPO 3aMEHSThH
U3PACXOAOBAHHBIN MaTepHall, TeHEPUPYIOIIUN a3p030Jib (HampuMep, Majouky S5 Tabaka), 4ToObI
obecrieunBaTh CBEXKECTb U IPOU3BOJACTBO BBICOKOKAUECTBEHHOIO mapa/asposons. OmgHako
noTPeOUTEISIM YacTO OBIBAET TPYAHO ONPENEIUTD, KOTJla X TEKYIIUN MaTeprall, FTeHePUPYO LIt
a’3p030JIb, U3PACXOAOBAH U €r0 He0OX0ANMO 3aMeHNTh. OTHNM U3 PELIeHHH SBIISIETCS peaTn3ausl
CUETUHKA 3aTSKEK, KOTOPBIN MOMOTaeT HHPpOPMHUPOBATH MOJIB30BATENSA O CTETIEHU UCTIONb30BAHHS
MaTepuaia, TeHepHPYIOLIEro aspo3oib. OMHAKO TakMe CUETYMKH 3aTSDKEK 4YacTO HE HUMEIOT
BO3MOXKHOCTH OOHapy’>KHMBaThb BCTABKY HOBOH OCHOBHOW YacTH MaTepuaja, T'€HEepUPYIOIIEro

a’p030Jib, TAK YTO OMEPALIUS MTOJICYETa MOXKET ObITh HETOYHOM.
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B HekoTOphIX mpuMepax C HarpeBaTEJIbHBIM Y3JIOM, KOTZa IOJb30BaTeNb YCTPOMCTBA JKEIAeT
yIAJIUTh CPeny, FT€HEPUPYIOIIYIO a3p030Jib, IPU UCIIONB30BAHUN, OH MOXET MPOCTO MPUBECTH B
TEeUCTBUE IKEKTOP, YTOOBI BBIOPOCUTH Cpefy, FeHEPHPYIOLIYI0 a3p030Jib, U3 HArpeBaTeIbHOM
KaMepbl yCTPOWUCTBA, WIIH YIAIUTh €€ B PYYHOM PeXHMe. DTO MO3BOJISET ObICTPO U JIETKO YAAJIUTD
cpeny, TEHEepUPYIOUIYI a’po30ib, 0Oe3 HeoOXOAMMOCTH YPEe3MEPHOrO B3aUMOAEHCTBHS
NOJIb30BATENSI C YCTPOWCTBOM. MCMONBb30BaHME 33KEKTOpAa TAKXKE MO3BOJSIET M30€XKaTh PHCKA
TOTO, YTO TOJB30BATENO MPUAETCS MPUOIIKATHCS K KAaKUM-JIUOO HArpeThIM 3JIEMEHTaM. JTO
NO3BOJISIET pa3MeIlaTh Cpeay, TeHEPUPYIOLIYI a3po30Jib, B HEMOCPENCTBEHHONH ONU30CTH OT
NIOBEPXHOCTH HArpeBaTEIbHOIN KaMephbl MJIM B KOHTAKTE C HEH, B TO JK€ BPEMs YACTUYHO yCTPaHsIsI

HEKOTOpBIE U3 MPOOIIeM, YKA3aHHBIX BBILIE.

Cpena, reHepupyroLas a3po30Jib, MOJKET OBITh MPETyCMOTPEHAa B OJHOW WJIM HECKOJIBKHX M3
qrcia pasnuuHbIX popm. Cpena, reHepupyroInas aypo30ib, MOKET PEACTABIATh COOOH Kamncyy,
KOTOpasi COAEPKUT BELIECTBO, TE€HEPUPYIOIee a’po30Jib, BHYTPU BO3AYXONPOHHULAEMOIO
matepuana. JIrobol MaTepuan, cogepKainii BeIeCTBO, TeHEPUPYIOIIEe a3PO30Jib, MOKET UMETh
BBICOKYIO BO3YXOIMPOHULIAEMOCTb Il 00eCIIedeHNs] BO3SMOYKHOCTH MPOTEKAHUS BO3/yXa depe3
MaTepual ¢ YCTOMYMBOCTBIO K BO3AEHCTBUIO BbICOKUX Temneparyp. Ilpumepsl mogxomsamuyx
BO3/IyXONPOHHUIIAEMbIX MaTEPUAJIOB BKJIIOYAIOT LIEJIJTIOJIO3HbIE BOJIOKHA, OyMary, XJIOTOK U IIEJK.
BoznyxonpoHunaemMelii MaTepuan MOXKET Takke JefcTBOBaTh Kak (PHIbTp. AJBTEPHATHBHO
cpenma, TEHEepPHPYIOINas aj’po30Jb, MOXKET MPEACTaBIATh COOOH BEIECTBO, TeHEePHpYHOIIee
a’po30Jib, 00epHyTOE B OyMmary, HanboJiee MPeanoYTHTEIbHO TAOAYHBIN CTEPKEHb, OOEPHYTHIH B

Oymary.

AJNbTEpHATHUBHO Cpelda MOKET MPEACTaBIATh COOOW Marepuali, TeHePUPYIOIIUH a’pO30Jib,
yAEP>KUBAaEMblil BHYTPU MaTepuasa, KOTOPBI HE SABJISETCA BO3AYXOMPOHULAEMbIM, HO KOTOPbIN
COIEPIKUT COOTBETCTBYIOLIHE Mep(Opaluio MM OTBEPCTHE, OOECIEYHBAIOIINE MPOTEKAHHE
BO3/lyXa. AJIBTEPHATUBHO CPEAa MOXKET MPEACTABIATh COOOM CaMy OCHOBHYIO YacTb BEILIECTBA,
TeHEPUPYIOIIEro a3po30Jb. [IpeanoYTuTenbHO OCHOBHAS YacTh MPEACTABISIET COO0OH MycC WM
NeHY U3 BEIECTBA, FTEHEPUPYIOLIETO a3p030Jib. AJIBTEPHATHBHO Cpela MOXKET ObITh 00pa3oBaHa
IO CYIIECTBY B (popMe mayioukH, KOTOpasi MOXKET CONIepKaThb MyHIIITYYHbIH (GuibTp. B Takom
cllydae cpera MOJKET INPENCTaBIIATh COOOH JIMCT, HampuMep, OOepHYThI Oymaroii marepwal,
TeHEPUPYIOLIUN a3p030Jib. [Ipumepsl U BapuaHTBl OCYLIECTBJICHUS, ONMUCAHHBIE B HACTOSLIECH
3asBKe, UCIOJNB3YIOT TakKyl TMaJlOYKy, CM. CCBUIOYHYIO TMO3UIMIO S5 Ha durypax.

IIpeanouTuTenbHO cpefa, FeHEPUPYROINAasl a3po30Jib, MOXKET INPEACTaBIATb COOOH OCHOBHYIO
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YaCTh, COAEPIKALIYIO BEIIECTBO, FTEHEPHPYIOLIee adpo30Jib. BelecTso, reHepupyroriee aspo3oib,
MOKET MPEACTABIISTh COOOM JII000e MOAXOSAIIEe BEIECTBO, CIOCOOHOE 00Pa30BBIBATH a3PO30JIb.
ITpeanouTHTENbHO BEIECTBO, FEHEPUPYIOLIEE a3PO30Jib, CIIOCOOHO 00Pa30BBIBATH A3PO30JIb MPH
HarpeBe. BelecTBO MOKET MpencTaBisTh coOOW TBEpAOe WM MOJyTBepAoe BemecTBo. Kax
NPABUJIO, BELIECTBO MOXKET COIEpKaTh MaTepuaj paCTUTEIbHOTO TMPOUCXOKIACHHS, U, B
YaCTHOCTH, BEIECTBO MOXKET conepkaTh Tabak. K mpumepaM THUIIOB TBEpABIX BEINECTB,
TEHEPUPYIOIIMX a3P030Jib, BKJIOUYAIOT MMOPOLIOK, TPAHYJIbI, 3€pHA, HUTH, MOPUCTHIN MaTepHal,
TIEHY WK JIUCTBI. AJIBTEPHATHBHO Cpelia, TeHEPUPYIOIIIAst a3PO30Jib, MOKET COMEPKATh KAPTPHIIK

HJIN KarcyJry, COACpKallyro TBEPAOEC, TTOJYTBEPAOE UIIH KUIKOE BEIIECCTBO.

IIpennouTurenbHO BELIECTBO, I'€HEPHUPYIOLIEEe a’dpo30jb, MOXKET COAEpXkKaTb BELIECTBO JJI
oOpazoBanust a’po3ois. Ilpumepbl BemecTB 11st  00pa3OBaHUsT  a’pO30Jsl  BKIIOYAOT
MHOTOATOMHBIE CHUPTBI M WX CMECH, TaKHE€ KakK TJIULEPUH WU MPONWICHTIUKONb. [lpu
COZep KaHNU BEIIEeCTBA Uil OOpa3OBaHUs adpO30Jisi, KaK MPABWIIO, BEIIECTBO, '€HEPUPYIOLIEe
a3p030J1b, MOXKET UMETh COAEPIKAHNE BEIECTBA JJI1 0O0Opa30BaHMs adPO30Jisi, COCTABIISIIOIIEE OT
npud3uTeNBbHO S % no mpudmmsuTensHo S0 % B mepecdere Ha cyxoit Bec. [IpeanmoyrurensHoO
BEIECTBO, T€HEPUPYIOINEe a3pP0O30Jib, MOXKET UMETh CONEp’KaHHE BeIlecTBa Al 0Opa3oBaHUsA

a’p0o30JIs1, COCTaBJIsIFOIIee MPUOIM3UTEIbHO 15 % B mepecyere Ha Cyxoii BeC.

Kax mnpaBmio, OCHOBHasi 4YacCTb COAEPXKUT YBIAXKHUTENb WM Tabak, coAep Kalluil Biary.
ITpeanouTHTENbHO OCHOBHAS YacTh CONEPKHUT OJUH WMJIM HECKOJBbKO M3 YBIAKHHTENS, Tabaka,
IJIMLEePUHA U NpOoNmIeHruKoss. Kak npaBuio, OCHOBHAsi 4aCTb MOXKET COAEP KATh MPOLEHTHOE
COIep’KaHWE WCMAPSIOIIENHCsT MM CIOCOOHOH K IPEBPAIleHHI0O B  adp030Jb KHUAKOCTH
(HpeHHO‘{TI/ITeHbHO YBIIAKHHUTECA, TAaKOTO KaK TMPONHIICHITIMKOJIb W/ MIMOCPUH, HO,
BO3MOXKHO, JOMMOJIHUTEIIbHO BKJIKOYAA JPYyTHUE CIIOCOOHBIE K MPEBPALICHUIO B a3PO30JIb JKUAKOCTH,
TaKye KaK BOJA WJIM 3TaHOJI U T. A.), npesbiuatromiee 20 Bec.%. B 3Tom koHTekcre 100 Bec.% paBHO

O6H.I€My BECY JKUAKOCTH U UCIIAPAEMOro Ujin CIIOCOOHOTO K MPEBPALICHUIO B a3PO30JIb BEIIECTBA,

TAKOI'O KakK Ta6a1<, YBJIIAXKHUTECIb W/ v MaTepHall paCTUTCIIbHOTO IMPOUCXOKIICHUA.

IIpumepsl cpenbl, reHepUPYOLLEH a3pO30Iib, IPUBOAATCS B MIPEALIESCTBYIOIIEM YPOBHE TEXHUKH,
YIOMSTHYTOM BBIIIE, U OHH MPEIyCMOTPEHBl B PaMKaX HACTOALIETO M300pPETeHHs B Ka4eCTBE

HEOrpaHN4MnBaO UX BO3MOXKHOCTEI.

B cooTBercTBHM ¢ OZHMM acCHEKTOM, HacTosInee W300peTeHHe HaNpaBlIeHO Ha ONpeneseHue

BPEMEHH HarpeBa W/Wiu npoduis IpoayKTa/Cpeapl U Ha nepeaady MHGOPMAIUH TOJIb30BATEINI0
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O TOM, YTO CHCTEMA TOTOBAa K HCIOJb30BaHUIO. [[eHCTBUTENBHO, NOCTUKEHHUE MPABUIIBHON
TEMIIEPATYPHI SIBJSIETCS HEOOXOMUMBIM, YTO 3aBUCHUT, CPENIH MIPOYETO, OT CPEIbl, TeHEPUPYIOLIEH
a3p030Jib, IS ONITUMAJIBHOTO UCITIOJIb30BAHUS YCTPOUCTBA U 1J1s1 UH()OPMHPOBAHHSI TIOJIb30BATEIS
O COCTOSIHUM HarpeBa, TaK YTO OH UJIM OHA MOXKET HayaTb MUCIOJIb30BaTh YCTPONCTBO, KOrAA 3TO
YMECTHO, WJIM TIOJIy4aTh MPeAyNpesKaeHIe, KOra yCTPOUCTBO HE TOTOBO K HCIIOIB30BAHHIO (UJIH
Ja’ke HEeMPHUIOAHO K MCMOJb30BaHuI0). COCTOSIHUE yCTPONCTBA (HE MCIIOJNB30BAIOCH B TEUECHUE
OTPENeIEHHOrO0 BPEMEHHU WJIM MCIOJIb30BAIOCh TOJBKO YTO) MOKET TaKKe BJIMSTh Ha MPOIECC
Harpesa u, CJIeI0BaTeIbHO, JOJLKHO MPUHUMATHCS] BO BHUMAHUE MPU BBITIOJHEHUH ONIEpaLliy U

JTara Harpesa.

B BapuanTax ocymectsieHus ycTporcTBo 1 ucnonbdyer naaukarop 11, 12, 13, 14 (em. ¢urypsr
2—-6, NOKa3bIBAIOIIHE PA3JIMYHBIE IPUMEPHI), YUTOOBI HHPOPMHPOBATH MOJIB30BATENSI O COCTOSIHUN
ycrpoiictBa. Hanpumep, unnukarop 11, 12, 13, 14 MmoxeT npuBOAUTHCA B ACHCTBUE IS YKA3aHUS
TEMIIepaTypbl, TAKOW Kak TeMIlepaTypa HarpeBaTelIbHOM Kamepbl 2 WU Harpesarens O, T. €.
TEeKyILled TeMIepaTypbl, U3MEPEHHON CpeacTBaMu /7 u3MepeHus Ttemneparypel. B npyrux
MIPUMEPAX UHAUKATOP MOXKET UCIIOIb30BAThCA [JIs1 YKa3aHUSI BPEMEHHU HarpeBa, KOTOPOe UCTEKIIO
C MOMEHTa BKJIOUEHHUs HarpeBaTens. AJNBTEPHATUBHO KakK W3MEpEHHas TeMIleparypa
HarpeBaTe/IbHOM KaMmepbl, TaK U MNPOJOJDKUTENBHOCTh HArpeBa MOIYT HCIOJIb30BATHCS IS
OTpeNIeNIeH!s] TOro, KOTJa PAacXOfHAs 4acThb HArpera JOCTATOYHO, 4TOObI ObITH TOTOBOW K

HCIIOJIB30BAHUIO.

Wupukatop MoxeT ObITh BU3yaJbHBIM (Hampumep, CBeTOBbIM MHAMKaropoM, LED u T. n. wum
HECKOJIbKUMHM W3 HHX, JKPAHOM), aKyCTUYeCKMM (TakMM KakK 3BYK, 3yMMeEp WM T. A.) HIU
CEHCOPHBIM/TaKTHJIbHBIM (HampuMep, TAKUM Kak BUOpauusi) win ux komOuHaiuen. C moMorbo
WHIUKATOPOB, OMUCAHHBIX B JAaHHOM JTIOKYMEHTE, MOXKHO PACKpPbITh MacCy WH(POPMALIMHU, TAKOH
KaK COCTOsSIHHE Iporpesa (WM NPeABapUTEILHOIO HArpeBa), OCTaBILIEECs BpeMs IPOrpeBa A0
TOTOBHOCTH K HCIIOJIb30BaHMIO (TIAPEHHIO), HWHIUKALMIO CKOPOCTH TMpOrpeBa M APYrou
uH(popManmy, Kacarmeicst yCTpoicTBa (Takol Kak ypOBEHb SHEPTUH, OTPEOHOCTh B YHCTKE U
T. 1.). Pasymeercs, 3Tu cpencrBa MOTYT HCIIOJIb30BaThCS CaMU MO cebe MM B KOMOWHAIMH, U
NOJIb30BATENb MOYKET HACTPAMBATh 3TOT ACIMEKT, YTOOBI HHANBHUIYAJIbHO HACTPOUTH MPOAYKT IO
ero/ee mpenmnoureHusiM. Kpome Toro, cucrema Takxke COOEpKHUT KHOMKY 10, Harmpumep, A ee
BKJIFOUEHHUS] WIIM U BKJIFOYEHMS Pa3IMYHBIX (PYHKUUH YCTPOMCTBA, KaK OMHCAHO B JAHHOM

JTOKYMEHTE.
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Hamnpumep, B omHOM BapuaHTe OCyIIecTBiIeHuss nHAUKaTop 11 mpencrasisier coO0H BU3yaIbHBIHI
OMCIIIeH Ui OTOOpask€HUs] TOTOBHOCTH YCTPOWCTBA HWJIM CHUCTEMBI |, reHepupyromei map,
NOJIb30BATENIO, HANpUMep, A YKa3aHWUs Ha TO, 4TO pabodas Temreparypa HarpeBa Oblia
IOCTUTHyTa JUIsl oOecrieueHusl UCIapeHus MaTepHuala, MeHEpHPYIOLEro a’spo30yib, UMEET BUJ
JMHEHHO mpoxozsumero nucruest 11, Hampumep, HO 0e3 OrpaHUYEHUs], JIUHUU M3 HECKOJIBKUX
OCBETUTEJIbHBIX CPEACTB, TakuxX kak LED, NpononbHOro 3KkpaHa AUCIIEs], CBETOBOU MOJIOCHL, CM.
KOHCTPYKLUH, TIOKa3aHHble Ha ¢urypax 2-6. DTOT Bu3yalbHbld gucruieli 11  moker
pacrojiaratbCsl NMapajuleibHO OCHU TMPOJOJBbHON MPOTSKEHHOCTU YCTPOWCTBA WJIM CUCTEMBI 1,
reHepupyomei nap. B oqHOM BapuaHTe OH TAKXKe MOKET PacIoyiaraThCsl TAK, YTOOBI TIOJTHOCTBIO
WJIM YaCTUYHO OXBAThIBATh MM OKpPYXKaTh ycTpoicTBo 10, cM. ¢ur. 6. Ha sToii ur. maaukatop
11 MokeT ObITh 3aMEHEH JTFOOBIM IPYTUM UHANKATOPOM 12, 13 uiin HHANKATOPOM APYToH (GOPMBL
3TO MO3BOJISAET AaBaTh MOJB30BATENIO MOCTENIEHHYIO BH3YaJbHYIO OOPAaTHYIO CBsi3b, YTOOBI OH
MOT HETNOCPEACTBEHHO BHUJETh COCTOsIHUME Harpesa. Hampumep, mocnie TOro, Kak moJib30BaTelNb
BKJIFOYAET YCTPOMCTBO WJIA CUCTEMY |, FeHEpHUPYIOLIYHO Nap, HanpuMmep, HaxkatueM KHomnku 10,
BU3YaJIbHBIM JIUCIUIEEM YIIPABISIOT TaK, YTOOBI MOCTENEHHO 3aropajioch OOJbINE 3JIEMEHTOB,
MUKCEJIEH WU MOBEPXHOCTU AJIs1 JOCTUIKEHUS, HAKOHEL, MOJHOCTBIO OCBELIEHHOIO JIMHEMHOTO
BU3YaJbHOTO JMCIUIes, KOTOPBIM MOXKET YKa3blBaTb HAa TOTOBHOCTb YCTPOMCTBA |1,
TEeHEPUPYIOLIErO Map, AJs BAbIXaHUS HMCIAPEHHOrO BELIECTBA IOJIb30BATEIEM, MO HUCTECYEHUH

Nepuosia BPEMEHH ISl OJIHOTO oToOpaxkenus TPD.

JlocTrKeHNne MOJTHOCTBE) OCBEIEHHOrO JIMHEHHOTO AUCIIEs] ¢ IEPUOAOM BPEMEHHU ISl TOJIHOTO
otobpakenuss TPD MoxeT ObITh TOYHO PACCYMTAHO MO BPEMEHH K MOMEHTY, KOIJla YCTPOWCTBO
WUJIM CUCTeMA |, reHepupyroIas rnap, U €€ HarpeBaTesIbHbIE HJIEMEHThI TOTOBBI K UCIIAPEHUIO, T. €.
ISl COBIIAICHUS C IepruoaoM Bpemenu auisi mporpea TPH min Moxer ObITh MOMEHTOM BPEMEHH,
BBIOMPAEMBIM TOCJIE TOrO, KaK YCTPOWCTBO HJIM CUCTeMa |, reHepupyromas nap, GakTudecku
rotosa, Tak 4yro TPD > TPH. 310 MOkeT OBbITh MPOBEPEHO NATYUKOM TEMIIEPATyPhl HIIH MOKET
OCYIIECTBJISIThCS C MOMOIIBI0 (PUKCUPOBAHHOTO UJTH M3MEHSIEMOro rnepuoaa Bpemenu mis TPD
Il YBEIMYEHHs OTOOpakaeMOW MOBEPXHOCTH BHU3YaJbHOrO JUCIUIES, TaK YTO MOYHO

o0ecneunBaTh TOTOBHOCTh HarpeBaTeCJIbHbIX 3JICMCHTOB 2.

Taxske eciau HUCIOJIb3YKOTCA HECKOJIBKO CBETOBBLIX MHAUKATOPOB, OHU MOTYT UMETH OHHHaKOBblﬁ
J50)058 HGOHHHaKOBbIﬁ OBECT. Onu MOTYT UBMCHATH UKW HEC U3BMEHSATDH LIBCT. Haan/IMep, A0 TEX MOoD,
IMOoKa CUCTEMaAa HE rOoTOBa K HCIOJB30BAHWIO, OHH MOTYT HEpE€aaBaTb KpaCHblﬁ CBET, a KOorja
CHUCTEMA TIOTOBA, CBECT CTAHOBHUTCA 3CJICHBIM. Tax:xe MOTr'yT HCIOJIb30BATbCSA APYTUE€ LBCTA,

MMPUYEM LECJIBIO ABJISICTCA MPEAOCTABIICHUE HpOCTOfI B IIOHHMMaHHH I/IH(l)OpMaI_II/II/I. HcrouHuk cBeTa
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MOXeT ObITh 00pazoBaH B Buae mosiochl 11, 12 uam MoxeT comepkaTbh HECKOJIBKO OTAEIbHBIX

sneMeHToB 13 (Hampumep, dyeThipe, kak Ha ¢ur. 4). Taxke MOKET UCTIOb30BATHCS SKPaH.

B BapunaHTax oCylIECTBIEHHUS YCTPONUCTBO COAEPIKHUT MO MEHbIIEH Mepe OUH MHIUKATOP (TaKux
kak LED), kOTOphIii MOCTENEHHO 3aropaercsi Ha MPOTSIKEHUH OINPEeAeNIeHHOr0 HHTepBasa
BpeMeHU (Hampumep, 10 20 CEeKyH.), U HeoOs3aTeIbHO MOJKET OLIYINAThCs BHOpALMsl, KOrAa
NPOTPEB 3aKOHYEH M YCTPOHCTBO rOTOBO K MCIIOJIb30BAHHIO (HanpuMep, K napeHuro). Maaukarop
MOKET MEHSTh LBET (HalpHUMep, ¢ KPACHOTO Ha 3€JIHbI) MM HECKOJIBKO MCTOYHHMKOB CBETA,
KOTOpBIE 3aroparoTcs OWH 3a APYTHM ¢ TeueHreM Bpemenu. Hampumep, Ha ¢ur. 2 cucrema 1
COZIEP’KUT CBETOBYIO mojocy 11, koTopas MOXKeT MOCTENEeHHO 3aroparbcs AJs YKa3aHUs Ha
COCTOsSIHME Harpesa C UCIOJIb30BaHUEM OJHOIO U TOrO ke LiBeTa WM paszHoro 1sera. Hanpuwmep,
CBET MOJXKET 3aropaThbCsi B HIDKHEH uactu mosiochl (BOim3m kHomku 10), u 3arem mojoca 11
MOCTENEHHO 3aIOJHIETCS M0 MEPE TOro, Kak MpoUucXoAauT npouecc nporpesa. Koraa nonoca 11
MIOJIHOCTBIO OCBETUJIACh, 3TO SIBJSIETCSl YKa3aHHEM TOro, 4YTO MpPOLieCcC MpOorpeBa 3aBeplleH U
YCTPOHCTBO MOJKET UCIIONIB30BAThCA. L[BET MOIOCH MOXKET OBITh OTHUM U TEM K€ M OH MOXKET
MEHATBHCS C TEUEHHEM BPEMEHH, HalpUMep, BHAYaJle OH SIBJSIETCS KPAaCHBIM (B Havdase mporecca
HArpeBa) M 3aTe€M OH CTAHOBUTCS 3€JICHBIM I10CJIE 3arOpaHusl LIEJIMKOM, O3Ha4asi, 9TO yCTPOHCTBO
rOTOBO K Hcronb3oBaHmo. Ha ¢ur. 3 mokasan apyroii BapuaHT, B KOTOPOM HHAUKATOp 12 nMeeT
apyryio popmy. Ero pabora moskeT ObITh TakO# e, Kak Uy moiockl 11 Ha Gur. 2 ¢ mocTeneHHbIM
3aropaHueM W/uiM m3MeHeHueM nBeta. OHAKO TaKkue BAPHAHTHI OCYLIECTBJIEHHS MOTYT ObITh
HETOYHBIMH, €CJIM OHU HE YYMTBHIBAIOT HAYaJbHYIO TEMIIEPATypy HarpeBaTEeNbHBIX CPENCTB O,
IIOCKOJIBKY YCTPOHCTBO MOXET OBITh I'OTOBO K HCIOJB30BAHUIO JO TOTO, KAaK HHIUKATOP
yKa3bIBa€T Ha COCTOSIHME T'OTOBHOCTH K HCIIOJIb30BAHHUIO, IMOCKOJIBKY HMHTEPBAJl BPEMEHH
3adukcupoBaH. B TakoM ciiy4yae mosb30BaTeNlb MOKET OXKHIATh AOJbLIE, YeM HEOOXOIUMO, WU

YCTPOMCTBO MOKET MPENOCTABIISITh MOJIB30BATEIO MPOTUBOPEUHUBYIO HHPOPMAIIHIO.

B BapmaHTax OCyIIECTBJICHUS] HHIUKATOPA, HAPUMEP, KaK IMOKa3aHO Ha (ur. 4, yCcTpoicTBo 1
MOXKET COIEepXaThb Ps W3 3aJaHHOTO KOJHYEeCTBa (T. €. YeThIPEX) BBIPOBHEHHBIX CBETOBBIX
uHaukatopos 13 (Hanpumep, LED), Hanpumep, 00pa3yromux AUCIUICH, TPUYEM NEPBbIA U3 JIHHUH
3amaHHoro kommdectsa LED mpennasHaden nnst Toro, utoObl 3aroparbCs B Hadaje 3Tamna
NpOrpeBa, U MOCIeIHUN U3 JIMHUU 3anaHHoro konmdectsa LED npenHasHaveH A TOTro, YTOOBI
3aroparbcsi, KOTia MpOrpeB AOCTUT TEMIIEPATYPhl UCIOJIb30BAHUS (T. €. TAPEHHs), HAIPUMED,

HarpeBaTe/IbHON KaMephl.
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B »sTOoM BapuaHTe OCyLIECTBIEHHUS, Kak B BapHaHTaX, MOXKET HCIOJIb30BaTbCSl CBETOBOM
MHIUKATOP, KOTOPBI MEHSeT CBOH LBeT (HampuMep, BMECTO HCIIOJNb30BAaHHS HECKOJIBKHX
UCTOUHUKOB cBera, T.€. LED), u OH Moxer ObITb OOBEAMHEH CO 3BYKOBBIM WM
(U3NUEeCKUM/TAKTUIIBHBIM CHUTHAJIOM TIPU JOCTHXKEHMM HeoOXoaumoi Temmepatypbl. Ecnu
UCHOJIB3YIOTCsI HECKOJIBKO HCTOYHUKOB CBETA, OHU MOT'YT UMETb OJJUHAKOBBIN MJIM HEOJJUHAKOBBIN
user. OHM Tak)ke MOTYT H3MEHATh WIM HEe M3MeHATh LBeT. Hampumep, no Tex mop, noka
YCTPOMCTBO HE TOTOBO K MCIIOJIb30BAHUIO, OHM MOTYT IepeaaBaThb KpacHbIM CBET, a Korjaa
yCTPOMCTBO T'OTOBO, CBET CTAHOBUTCS 3€JIeHbIM. B BapuaHTax MHIUKATOPbI MOTYT HMETh
OMHAKOBBIA pa3Mep WJIM HEOJUHAKOBBIM pasMmep (HANPUMEP, YBEIUUUBAIOIIUNCS pasMep),

OJIMHAKOBYIO MJI HEOJJUHAKOBYIO (DOPMBI, KaK IMOKa3aHO B IPUMeEpax.

B BapumaHTax OCyIIeCTBJIECHUs, HAPUMED, KaK Moka3aHo Ha ¢ur. 5, manukarop 14 umeer Gpopmy
arcka (BMECTO NPSIMOYTOJIBHOM (OPMBI, TIOKA3aHHON Ha APYrHX (UTrypax B HACTOSINEH 3asBKE).
B Bapmanre, nmokazanHoM Ha ¢ur. 5, kHonka 10 pacrnonoskeHa BHyTpU MHIUKaTopa 14, HO 3TO
SIBJISIETCSL BCETO JIMLIb IPUMEPOM, U KHOIIKA MOXKET PacIioyaraThCsi, HapuMep, Kak Ha ¢ur. 2—4.
B Bapuante mo ¢ur. 5 magukarop 14 moxer conmepxkarb LED m moctemeHHO 3aropartbcsi B

3aBUCHUMOCTHU OT COCTOSHUS IMIPOrpeBa.

Knomnka 10 MoskeT pacronaratbCsi, Kak MOKa3aHO Ha (Urypax Wid rae-audo eme Ha OCHOBHOMU
4acTH 1, HanpuMep, Ha CTOPOHE OCHOBHOM HacTu 1, cM. o6o3HavyeHue 10' Ha ¢ur. 6. B Bapuanrax
ycTpoicTBo 1 MokeT comep:kath Oojiee omnHoil kHomku 10, Hanpumep, ase kHomku 10, 10,
pacHoJIOKeHHbIE B pa3HbIX MECTax Ha OCHOBHOMW uacTu 1, kak mokaszaHo Ha ¢ur. 6. Kak Oyzmer
HETPYAHO TIOHSTh CHELUATUCTY B JAHHOW OOJACTM TEXHHUKH, B KOHTEKCTE HACTOSIIEro

1/1306peTeH1/1;1 BO3MOXKHbI MHOI'ME€ BApUAHTBI OCYILIECCTBIICHUA U KOM6I/IHaLII/II/I.

Kpome Toro, st yCTpaHEHHs! BbILIEYKAa3aHHON MPOOJIEMBI, LeNeco00pa3HO JIyUIle YYUTHIBATH
3¢ (eKTUBHOE COCTOSIHHE YCTPOHCTBA, YTOOBI YIYUIINUTD €ro padoTy, KaK PACCMOTPEHO BBILIE, U
obecrieunBaTh TOYHYIO HH(DOPMAIMIO IOJB30BATENIO, T. €. KOIZA YCTPOWCTBO TOTOBO K
UCTOJIb30BaHUIO.

JUst 3TOro yCTPOMCTBO XPaHUT B 3allOMHHAIOLIEM yCcTpoiicTBe (Hampumep, B PCB 3) crmcok
MHCTPYKLUH, KOTOpble HCHONb3YIOTCS AN IpuUBeNeHus B JeiicTBue ycrpolicTBa. CrnHcok
MHCTPYKLUI MOKET YUUTBIBATh PA3JIMYHBIE TAPAMETPBI JUIsI ONTUMH3ALUH PA0OThI YCTPOHUCTBA.
Hanpumep, OH MOXET y4YUTBHIBATb HA4YaJbHYI) TEMIIEPATypy YCTPONCTBA, MPEANOYTUTENIBHO
HarpeBaTeNIbHBIX CPEACTB 6, W/WIN MaTepHaja 5, TeHEPUPYIOILEro a3po30Ib, U/UIU HEKOTOPhIE

NPEANOYTEHHs MoNb30Baresst (ObICTPBIN HAarpeB WM YMEpeHHBIH Harpes) u T. A. Kak mpasuro,
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CIHCOK MHCTPYKIHH, HCIONB3yEMbIX B KOHTEKCTE€ HACTOALIET0 HW300pPETEHUs, MOXKET
NPEACTaBIATh  COOOH  TaONWIBI ~ COOTBETCTBUSL ~ MEXAy  3HAYEHUSMU  BpPEMEHH
NPOrpeBa/TeMNepaTypoil, W/WiIM KpUBBIMH HarpeBa B BHIE (YHKIMM HCXOAHOM Ha4daJlbHOU
TEMIIepaTypbl, W/WIN TIOCTOSHHBIX CKOpOCTeH HarpeBa. B COOTBETCTBUM C HAaCTOSIIUM
u300peTeHneM, B Hauaje STala HarpeBa YCTPOICTBO H3MepsieT HAudaJbHYK TeMIepartypy,
NPEANOYTUTENIBHO HarpeBaTeIbHbIX CPEACTB O, a Takke HIIeT W BeIOMpaeT B Tabiamuax
COOTBETCTBUSI WJIM B KPUBBIX MJIM CKOPOCTSIX, KaKO€ BpeMs MPOrpeBa, W/WIM KpPUBAs, H/WIH
CKOpPOCTb TpPHMEHSIETCS B BHIE (YHKIHUS W3MEPEHHOW Ha4YaJbHOW TeMIepaTypbl W/WIH
UCTIONIb3YET APYTHE MAapaMETPhI, TAKXKE KaK OMMCAHO BbILIE. ITO MO3BOJHUT YCTPOHCTBY paboTaTh
TaKUM 00pa3oM, KOTOPBIA O0ECHeYuBAET TOUHYIO HH(OPMAIUIO MOJb30BATETIO O COCTOSIHHU
YCTPOHCTBA, W WHAUKATOP(MHIUKATOPBI) OyIeT MPHUBOAMTHCS B JEHCTBUE HAa OCHOBAHUHU

BBIOPAHHOW MHCTPYKIUH.

3areM cHuCTeMa ONMpPENeNUT U3 BbIOPAHHBIX 3HAYEHUH BPEMEHU NPOTPeBa, W/MIHM KPUBBIX, H/HUIIH
CKOPOCTEH, KOrJia WM KaK JOJDKEH 3aropaThCst MM KaK AOJDKEH CBETUTHCS HHAMKATOP (OJDKHBI
3aroparbCsl WM KakK JOJDKHBI CBETUTHCS HHAUKATOPBI), TAK YTO MOCIEIHUHA HHANKATOP, KOTOPBIH
NpeAHa3HAYeH JUIsl CHTHAJIM3UPOBAHMS TEMIIEPATypbl UCIIOIb30BaHUS (HAIPUMED, TEMITEPATYPHI
NapeHusi), 3aropaercsi B TO K€ BpPeMs, KOrAa 3alyCKaeTcsl TaKTHJIbHBIA CHUTHAN (€CIU Takoe
CPEACTBO WHIMKALMM SIBJISIETCS HEOOXOAMMBIM Uil TOJb30BaTessi). Takoe orpeneneHue,
OTCJIEXKMBAHUE U MIPUBE/ICHNUE B IeHICTBHE YCTPONCTBA MPEANIOYTUTENbHO ocyinecTsisercs B PCB
3 mocpencTBOM MOAXOJSAINEro ImporpaMMupoBaHusi, xpassuierocs B PCB 3, nHanpumep, B ee

3alIOMUHAIOLIEM YCTPOMCTBE.

B BapuaHTax OCyIIECTBIEHHS yCTPONHCTBO MOXKET POBEPSITh TEMIIEPATYPY HA BPEMEHHON OCHOBE
(HampuMep, KaXKIYI0 CEKYHIY, MM JK€ BPEMEHHass OCHOBA MOJKET M3MEHSIThCSI CO BPEMEHEM) U
3aTeM TYT )K€ BbIYUCISTh, KAKOBA CKOPOCTh MPOrPEBa U COOTBETCTBEHHBIM O0Pa30M MPUBOJIHUTD B
OeWCTBUE WHAMKATOpP (MHAMKATOpHI) (Hampumep, myteM 3axkuranusi LED oxHoro 3a mpyrum).
Takum oOpaszom ycrpoiicTBo obecrieunBaer TO, uTto Bce LED 3aroparorcss OmHOBPEMEHHO C
omrymaeMoil BuUOpanmeH, ykas3bplBas Ha TO, YTO YCTPOHCTBO TOTOBO K HCIIOJNIb30BAHHUIO (T. €.
TIAPEHHIO).

B BapuaHTax OCyIIECTBIIEHUS MOKET OBITh 331aHO, YTOOBI K&Kl MHANKATOP WJIH MPOTIOPLIUS
WHAMKATOPAa COOTBETCTBOBAJA 3aJaHHOM TeMIIepaType, TaK YTO NPU AOCTH>KEHUU U U3MEPEHHUU
5TON TEMNEPATyphl, IPUBOAUTCS B ACUCTBUE COOTBETCTBYIOLIEE KOIMYECTBO MHAUKATOPOB WU
yacTb uHAMKaropa. Hampumep, ecnum wusMepeHHass Temmeparypa COCTaBJISAE€T IOJOBUHY

HeO6XO)_‘[I/IMOI\/’I TEMICPATYPbI, TOrAa IMPUBOAUTCA B HeﬁCTBHe MOJIOBMHA HWHAUKATOPOB WJIHU
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MNPpUBOAUTCA B ,HeﬁCTBHe TOJIBKO TIOJIOBHMHA €AWHCTBCHHOTO HMHAUKATOPA. MOFYT BbI6I/IpaTbC$I

ApPyTHe PEKUMBI paOOTHI HHIUKATOPOB.

HHcTpykumu MOryT mpucnocabiuBaThes K HCIIONB3yeMOl cpene (IOoJayTBepAOoH, TBEPIOH WU
KOMOMHAIMM), K TE€XHOJOTMH HArpeBaTEeNIbHBIX CPEACTB (TAaKOH Kak MHAYKIMS, PEe3UCTUBHBINA
HarpeB U T. J.) U MOTYT TakKe€ YUWUTBIBATbCSl BHEIIHHE NapaMeTphbl, HaIpuMep, TeMIepaTypa

OKPY>KaroIero BO3yXa I OKPY KaroIel Cpepl, N TeMIlepaTypa yCTPOUCTBA.

B BapmaHTax OCyIIECTBICHUS] HEKOTOPBIE HHCTPYKLUH MOTYT MPHCIIOCA0IUBATHCS K HEKOTOPBIM
NOXKeJaHUAM noJb3oBarens. Hamnpumep, mnonp3oBaTenb MOXKET XOTETbh HCIHOJB30BAaTh
YCKOPEHHBIH MpPOIeCC HarpeBa, YTOOBI BBIMTPATh BPEMsl, WM AJIbTEPHATHBHO IOJb30BATEINb
MOXKET KeJlaTb MHCIOJNb30BaTh OoJjiee MEIJICHHBIH Ipolecc HarpeBa. B Takux ciydasx
NIOJIb30BATENb MOXKET ONPENEeNUTh B CHCTEME CBOH BBIOOp, M CHCTEMAa B CBOIO Odepens Oyner

WCIOJIb30BaTh MOAXOISIIYI0 HHCTPYKLIMIO.

B BapmanTax oCymecTBIeHHS BBIOOP HHCTPYKIMH MOXKET YCTAHABINBATHCS CAMOM CHCTEMOH Ha
OCHOBaHUH 33/1aHHbIX IAPAMETPOB, HANpPUMEpP, COCTOSHUE YPOBHSA 3HEPrUU CHUCTEMBI, WU
ucronb3yemas (Tabadnasi) majouka 5. Hanpumep, B ciiydae HU3KOIH 3HEPTUU MOXET BbIOUPATHCS
crielMajibHasl MHCTPYKLMs Harpesa. B TakoM ciydae, eciii ypOBEHb S3HEPIUHU SIBJISI€TCS] BBICOKHM,
TO MOXET BBIINOJIHATBCSA OBICTPBIA TPOrpeB (HANpUMEpP, C BBICOKOH CKOPOCTBIO HArpeBa).
AJBTepHATUBHO, €CIIM YPOBEHb YHEPTUU SIBISIETCS] HU3KUM, TO MOXKET BBIOUPATBHCS MEIICHHbIH
nporpes (¢ HU3KOH CKOPOCTBIO Harpesa). Hampumep, HEKOTOpbIe Majoyku S MOryT TpeOoBaTh
Ooiee BBICOKOW TEMIIEpaTyphl, YeM IPYTHeE, TaK YTO BPEeMs HArpeBa MOXKeT ObITh OOJbIIE WU
KpUBasi HarpeBa Kpyde, €CIM BpeMs HarpeBa YCTAHOBJEHO HAa IIOCTOSIHHOE 3Ha4YeHUe.
ATNbTepHaTHUBHO, €CJIM MOJb30BaTeNb JKEJaeT COXPAHUTh 3aJJaHHOE BpeMsl Harpesa, TO KpUBas
HarpeBa MOKET OBbITh Kpyd4e, YTOOBI JOCTHYb MPaBWIbHOW (Oojiee BBICOKOH) TeMIIepaTyphl B
3amaHHoe Bpems. [1op30BaTeNb MOXKET TakkKe MHAUBUAYAIbHO HACTPOUTh MHCTPYKLIUH, YTOOBI

OHU COOTBETCTBOBAJIH €ro/ee MOXKEJIAaHUAM, U UCITOJIb30BATh TAKHUE MHCTPYKIHHU.

Belmmeyka3aHable MHCTPYKLUMHM MOTYT OBITh 3a7aHbl B CHCTEME WJIM OHHU MOTYT OBITh
IPUCTIOCOOJIEHBI TIONIb30BATENIEM W/WIM K HCIONb3yeMOH cpene. B Bapmantax OHHM MOryT
BBITPY’KaThCS W/WIIM 3arpyaTbCsi U3/B ceThb (Takyro Kak MHTepHeT) miu u3/B CHenuajbHOe
NpUIOKEeHHe (HarmpuMep, Ha YCTPOICTBE, TAKOM Kak CMapT(OH WM KOMIbIOTep/TuianueT). s
3TOrO CHCTEMa COAEPKUT MOAXOASINUE CPeAcTBa coeAuHeHUs (OecrpoBOAHBbIE, TaKkue Kak

Bluetooth, mocpencrtsom antenns 9, nocpencrsom NFC, min anmapatHoe obecrieueHue, Takoe
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kak USB coenmnaeHue 8) ¢ MOAXONAIIMM ammapaTHbIM OOeCredueHHeM W/ MPOrpaMMHBIM
obecrieuennem, npeanourutensHo B PCB 3. Hanpumep, HOBbIE WHCTPYKIMH MOTYT CTaTh
JOCTYITHBIMH IIPH JOCTYITHOCTH HOBOTO MPOAYKTA UJIH B KadecTBe OOHOBIeHMH. HOBBINM npoxykT
MOXKET MpPEACTaBIATh COOOH yCTPOICTBO, reHepHpYyIollee a’po30ib, WM TMaJo4Ky S, win

BELIECTBO, T€HEPUPYIOLIee a3P030Jib, B KAYECTBE MPUMEPOB.

HekoTopble pacxoaHbie 4acTH TPEOYIOT MOCTOSIHHOTO HArpeBa JJIsl JOCTHUKEHHS TOYKH, B KOTOPOH
OHH MPOU3BOST AOCTATOYHOE KOJMYECTBO apa JUisl Havasia ucrosb3oBanusi. [leprion Harpesa u
THUI PACXOIHOM YacTH OCOOEHHO BJIMSAIOT HA TOYKY, B KOTOPOH MOXKET HAYMHATHCS TMAPEHHE C
NpUeMJIEMBIMU XapakTepucTukamMu. Hampumep, Obulo ompezeneHo, 4To B CTpaHax ¢ Oonee
XOJIOAHBIM KJIIMMATOM YCTpOfICTBO, KOTOPOE HArperact TabavyHbIE MMaJIOYKH, 4TOOBI IMPOU3BOIUTD
nap, TpedyeTr 3HaYNUTeIbHO 00JIee MPONOIKUTEIbHOTO BpEMEHH HHULIMAM3ALMH HarpeBa, YTOO0bI
HUCMIapUTh BOAY W Ha4YaThb NPOU3BOANTH LCJICBLIC YPOBHH IIapa. B Takmx Cliydasx U3MEPCHHaA
TeMrepaTypa He oOecreunBaeT HAAEKHOTO YKas3aHHs TOro, KOrja YCTPOHCTBO TOTOBO K

HUCIIOJIB30OBAHUIO.

VY4uTeIBas 3TO, OAWH MPUMEP HACTOSLIEr0 M300PETeHUs] HCIIONB3YeT WHCTPYKIHMIO, B KOTOPOM
HarpeBaTeJib MPUBOAUTCS B ACHCTBUE i1 00eCreueHnsl Ha4albHOM (has3bl MPOrpeBa, B KOTOPOU
TEMIIepaTypa HarpeBaTeJIbHOM KaMepbl IIOCTENEHHO YBEJIWYMBACTCS 1O TEMIIepaTyphl
UCTIONIb30BAaHMUsI M 3aTeM IOANEP>KUBAeTCs (T. €. TMOANEPXKUBAETCS Ha MPOTSIKEHUU CeaHca
napeHusi). MlHauKaTop NMpUBOAWTCS B AEHCTBHE I OOECIEUEHHsI CUTHAJa HEKOTOPOe BpeMs
CIYCTsl TNOCJE AOCTMKEHHUs] TEMIIEPAaTypbl MCIONb30OBAHUS ISl YKA3aHUA HA TO, YTO MOKHO
HAYMHATH TapeHue. TO eCTh, MHAMKATOP MPUBOAUTCA B IECHCTBHUE TOJBKO IJII TOTO, YTOOBI
nporH(MOPMHUPOBATh TOJNB30BATENSI O TOM, YTO MApEHHE MOXKHO HAYMHATH TOCJIEe BPEMEHH
WHHULAAIN3ALUN HarpeBa. JTO BpeMsl MHHULMAIU3ALUN MOXKET BBIOMPAThCS B 3aBUCHMOCTU OT
TakuX (PakTOpOB, KaK KOHKPETHAs pPacxXxofHasl 4acTb, TEMIIEPATypa OKPYIKAIOIIEro BO3AyXa U
NOCJIETHEE HCIIOJIb30BaHUE YCTpolcTBa. il TabayHBIX Majodek OBUIO ONPENeNeHO, HTO
yBEIMYEHUE TEeMIepaTypel A0 TemmepaTypsl ucnons3oBanHus 200-250 rpaaycos llenbcus
(mpenmoutnrensHo mpuOmmsuTensHo 230 rpagyco Llembcuws) m  3aTeM  moanepiKaHHE
TEMIIEPaTypbl  UCIONB30BAaHUs Ha mporTsokeHMH  10-60  cexkyHn — (IPEANOUYTHTENHHO
npubmmsuTensHO 30 cekyH) odecnieunBaeT TO, UTO TabavHas MajJovKa MPOU3BOIUT JOCTATOYHOE

KOJINMYECTBO Mapa, YTOOBI ONTUMU3UPOBATH OIIYIICHUEC OT UCIIOJIb30OBAHUSA.

ITockoBbKY B 3TOM BpPEMEHH MHHLIMAIU3ALUN Harpesa noTpedHoCcTh Oonblie B O0see XOJI0aHOM

KIIMMAaTE WU C OIPEACIICHHBIMU pPaCXOAHbIMU HYaCTAMH, 3TOT HIPUMEP YCTpOﬁCTBa MOKET
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BKJIFOYATb aHbTepHaTHBHbIﬁ pPeXHUM, B KOTOPOM HWHAHUKATOP IMPUBOAUTCA B }_'[el‘/'ICTBI/Ie JJIA
CHUTHAJIN3UPOBAHUS O TOM, YTO YCTPOMCTBO OTOBO K UCIOJB30BAHUIO, KaK TOJIBKO 3aBEPIIUIICS
NepUOJ IPOTpeBa, T. €. KOrza U3MepPeHHas TeMIIEpaTypa PaBHAETCS TEMIIEPATyPe UCIIONIb30BAHUS
WM 110 TPOLIECTBUHU 3aJaHHOTO MEPUOsia BpeMeHH nporpesa (npeanourutensHo 10-30 cexyHn,
Gonee mpenmouTuTenbHO MpudMM3uTeabHO 20 cekyHn). Takum oOpasom, MOIb30BATENb MOXKET
BBIOMPATh HEOOXOIUMBII PEKUM B 3aBUCUMOCTH OT YCJIOBHH OKpY KarolIel cpenbl U BBIOPaHHON

PacXOIHOM YaCTH.

Y CTPONCTBO MOXKET COIEPIKATh KHOIKY, KOTOPask MOXET HCIIOJIb30BAThCS ISl BBIOOpA peKUMa,
HampuMep, NOJb30BATENb MOXKET YyIEPKHUBaTh KHOMKY Ha MPOTSDKEHUH Oojiee KOPOTKOTrO
NPOMEXYTKa BPEMEHH IJIsi BBIOOpa OJHOrO pekMMa M HAa NPOTSHKEHHHM Ooiee UIMTENbHOTO
POMEXKYTKa BPEMEHH JUJIsl BBIOOpa BTOPOTO PeKUMa, Hampumep, 1 CeKyHIy IUis YKa3aHHsI IOCie
nepuona mporpesa (peskuMm 1) m 2 CeKyHABI JUIsl YKa3aHHUS TOCKE MEepPHONa WHULHAN3ALNH
HarpeBa (peskuM 2). B kaxaoMm ciiydae WHANKATOP MOXKET MPenCTaBisiTh COOOH CBETOAUOIHBIN
JOUCIJIEH, KOTOPBIA IOCTENEHHO 3aropaercs C JOCTHKEHUEM IOJHOIO OCBELIECHMs, KOraa
YCTPONCTBO FOTOBO K UCMOJB30BaHMI0. Clie1oBaTENbHO, I peKuMa | CBETOAUOAHBIN TUCTLIEH
MO>KET ITOCTENIEHHO 3aropaThCs HA MPOTSKEHUN NIEPUOAA MPOTrPEBa U 3aropaThbCsi MOJHOCTBIO IIPU
OOCTH)KEHUM HW3MEPEHHOM TEeMIEpaTypod TeMIEepaTypbl HCIOJNb30BAaHUA, U B pexXUMe 2
CBETOAMOJAHBIA OUCIUIEM MOXET IOCTENEHHO 3aropaTbCsd Ha MNPOTDKEHUU IEpUOoAa
WHULAAJIU3alUY HArpeBa, TaK 4TO OH 3aropaercsl MOJHOCTBK TOJBKO 4Y€pPe3 HEKOTOPOE BpeMs

HIOCJIe TOCTHIKEHUS TEMIIEPATypbl UCIIOIb30BaHMs, Hanpumep, npubiansurensHo 20—40 cexyHaA.

HWucTpykuuy, XpaHsLuecs B 3alOMMHAIOLIEM YCTPONMCTBE, MOTYT OIpPENENATb pPa3INYHbIE
NPOIIECCHI YIIPABJICHUS HAarpeBaTeaeM u HHANKATopoM. OHM MOTYT BBIOMPATHCS 3a CUET BHIOOpPA
NOJIb30BATENSl MJIM aBTOMATUYECKU Ha OCHOBAHMU M3MEPEHHBIX BXOJIHBIX TAHHBIX (TAKUX Kak
TEKyIasi M3MEPEHHAas TeMIepaTrypa, THUIl OOHAPY)KEHHOW pAcCXOMHOH 4YacTH, TemIeparypa
OKPY’KaroIIEero BO3Ayxa) Uit obecreueHus] ONTHMaJIbHOH paboThl HArpeBaTeNs U MPABHIIBHOTO

yKa3aHUsl COCTOSIHUSI TOTOBHOCTH YCTPOMCTBA.

Ha ¢ur. 7-10 moka3aHbl KpUBbIE, KOTOPbIM MOKHO CJIEIOBAaTh B KOHTEKCTE€ HACTOSIIETO
n3o0pereHus. Takue KpHUBBIE MOTYT XPAHHUTHCS (B Ka4eCTBE YacTH PabOYMX WHCTPYKLHUH),
Harmpumep, B 3anomuHaromeMm ycrpoiictee B PCB 3 ycrpolictBa. B uacTHOCTH, 3TH KpHUBBIE
HarpeBa MOTYT ONPENENATh LEJIeBYI0 TEMIIEPAaTypy Harpesa CIyCTsl HEKOTOPOE BpeMsl, U CXeMa
YTIPaBJICHUS] MOJKET OBITh BBIIIOJHEHA C BO3MOXKHOCTBIO BBIOOpA KPUBOH HarpeBa v MpUBEIEHHS B

AeICTBHE HarpeBaTeds, TaK YTO U3MEpPEHHAas TEMIepaTypa CONPOBOKAAET LIEJIEBYIO TEMIIEPATYPY,
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T. €. peanusyercss KOHTyp oOpaTHOi cBs3u. TeMnepaTypsl HarpeBa B KaXI0H U3 KPUBBIX MOTYT
XPaHUTbCA B BUAE (PYHKLIMU OJHOTO WJIM HECKOJBKHX MapaMeTpPOB, TAKMX KaK HayaJbHas

U3MEpPEHHasi TEMIIEPAaTypa, TaK YTO OHU MOTYT PEryJIUPOBATHCS HA OCHOBAHUU TEKYLIUX YCJIOBHH.

B xauectBe mepBoro mpumepa ¢ur. 7 mokasbiBaeT mnepBblii mpumep kpuBod C1 Harpesa.
HauanbHas Temneparypa Tempo MOKET IPenCTaBiIsITh COOOM TEMIEPaTypy OKPYKarOIIeil Cpeabr;
pabouyro Temnepatypy (T.e. "remmeparypy ucnojb3oBaHus") Tempi MOXET COCTaBISAThH
npubmm3uTensHo 230 °C, 1 Bpemst t1 mporpesa MoxeT cocTaBysiTh 20 cex wiu MeHee. Pasymeercs,
5TO MPUMEPHI U TEMIIEpaTypa MOXKET HaXOAUThCS B AuarnaszoHe, Hanpumep, ot 150 °C go 350 °C.
Taxxe, BpeMs mporpeBa MOXeT COCTaBiATh 20 CEeK MM MeHee, KaK YIIOMUHAJIOCh BbIlle. JTH
3HaY€HUs TaK)Ke MOTYT 3aBHCETh OT BHEIIHUX 1apaMeTPOB, HAIIPUMEP, MPOAYKT, UCIIOIb3yEeMbIi

IS TAPEHUs], HJTH COCTOSIHUE 3apsia yCTPOMCTBA.

Ha ¢ur. 8 mokasaHa BTropas KpuBasi HarpeBa, KOTOpas HAYMHAETCS CO BTOPOH Ha4daIbHON
Temneparypbl Tempo, KOTOpasi MPEBHIIAET HAYAIBbHYIO TeMIiepatypy no ¢ur. 7. Hampumep, 3ta
Oonee BbICOKas HadajbHAs TEMIEpPaTypa MOXKET OBITh Pe3yJbTaTOM TOIO, YTO YCTPOWCTBO
HEIaBHO HCIIONIb30BAJIOCh, U HArpeBaTesibHbIE CPENCTBA 6 HAXOAATCS HE NpPU TeMIeparype
OKpYy’KaroIleld cpeabl, HO Ipu Oonee BBICOKOM TemmepaType, BCJIEACTBHE MPEIbIAYINEro
UCTIOJIb30BaHUs ycTpolicTBa. B sToMm ciyuae, ecnu mpocienuts 3a kpusoit C1 Harpesa (T. e.
JMHUIO) 1o Gur. 7, TeMrneparypa UCIOJIb30BaHUs JOCTUraeTcs 3a 0ojiee KOPOTKOe Bpems tr, UeM
Bpemsi t1 1o ¢ur. 7, kak nokaszaHo Ha ¢ur. 8. Eciiu HarpeB He mpekpaiaercs nocne ty, To CucremMa
AOCTUTHET OoJiee BBICOKOH TeMIepaTypsl IpH t1, 4ero HeoOXoAMMO n3deratb. AJbTEPHATHBHO
MOYKHO PEIIUTh MPOCIEANUTD 3a Ipyroii kpusoit C2, koTopast siBjsiercs: Oonee maBHoM, yem Cl,

IUIS1 TOCTHIKEHUSI TaKOM Jke Temriepatypbl Tempi, HO 3a OoJiee UIUTENbHOE BpeMs ta.

Ha ¢wur. 9 nokasana emme ogHa kpuBasi Harpesa C3, KOTOpas sIBJISIETCSI HETIOCTOSIHHOM, HO IMEeT
KkpyToe Hadano. OHa MOXeT BbIOMpPATHCS, HANPUMEpP, HA OCHOBAHWU KOHKPETHOH pPacXOIHOU
94aCTH, KOTOPYIO JIy4Ille BCErO HarpeBaTh MyTeM OBICTPOro HAYaJIbHOTO HArpeBa, Mepes TeM, Kak

YMEHBIINUTb CKOPOCTb HArpeBa.

Ha ¢ur. 10 nokasan npumep TabIUIBI CO 3HAYSHUSAMU BPEMEHH HArpeBa Ha COOTBETCTBYIOIIHX
kpuBbix C4 u C5. Hanpumep, ycrpoiictBo umeer 4 LED (Hanpumep, yctpoiictBo no ¢wur. 4 ¢
4eTeIpbMsl MHAMKaTOpamMu 13) mia ykazanus Ha mponecc nporpesa, LED mocienoBatenbHO
3aroparoTcs, kKorga OOHApy»KMBaeTCs, YTO HArpeBaTeNlb JOCTUI TEMIIEPAaTypPHOro IOpora B

cnpaBodHOl Tabmune no ¢ur. 11. YcTpolcTBO MOXET 3amycKaThCsl ¢ OTHOCHTENIbHO HU3KOU
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temneparypsl, Hanpumep, 10° Lenbcus, u TpeOyercss 20 ceKyHA Ha MPOTPeB 10 TOTOBHOCTH K
napenmo. Tabnuia MoxkeT comepxarh Temneparypablie moporu 120, 185, 215, 230° Llenscus. B
stoM npumepe nepsbiii LED 13 3aropaercs, koraa HarpeBarenb 6 nocturaer 120° Llenbcus,
Bropoii LED 13 3aropaercs, korna HarpeBarenb 6 pnocruraer 185° Llenbcus, Tpetuit LED 13
3aropaercs ripu 215° Lenbcus u Bce uerbipe LED 13 3aropatorcs, korna HarpeBaresb 6 TOCTUraeT
230° Llenbcus. HeobOs3aTenpHO MOXKeT 00ecrieunBaThCs BUOPALIUS WK 3BYK IS YKa3aHUS TaKXKe
Ha TO, 4TO ObLTa JOCTHTHYTA TEMIIEpaTypa UCIONIb30BaHus. BO BTOpOM mprMepe B COOTBETCTBUH
¢ 9ToM Tabnuuel YCTPOMCTBO 3amyCKaeTcs ¢ OTHOCUTENbHO 0oJjiee BBICOKOW TeMIIepaTyphl,
HanpuMmep, 60° llenbcusi, korma medb SBISETCS TOpsiueli W HE IOJHOCTBIO OCThLIA OT
IpeabIAYLIEro ceanca napeHus. B 3Tom ciyuae Bpems nporpesa kopoue, Hanpumep, 18 cexyHn
IUTS TIPOTPeBa 0 TOTOBHOCTH K MapeHuto. B aTom crnydae Tabnuia Moxer comepskars 140, 195,
217, 230° Llenbcust B KaueCcTBE MOPOrOBbIX 3HaueHui. 3arem nepeoiii LED 13 3aropaercsi, korna
HarpeBatenb 6 nocruraet 140° ILlenscus, sropoit LED 13 3aropaercs, korma Harpesateib 0
nocruraet 195° Ienbcus, Tpetuit LED 13 3aropaercs npu 215° Llenbcus, u Bce yetsipe LED 13
3aroparoTcs, korma Harpemartenb 6 pocturaer 230° llenpcusi. B kauecTBe TakTUIBHOTO
MHIUKATOPa MOXKET TakXke 100aBiAThCs BUOparyst i 3ByK. [lopsimoxk LED mMokeT HaunHaThCs
¢ omgHoro Omwxaiimero k kHonke 10 Ha ¢wur. 4. Pazymeercs, B 3aBUCUMOCTH OT (HOPMBI
UHAUKATOpa TaKXe BO3MOXKEH JpYyrol MOpsAoK. OTOT MNpUMEp M CBSI3aHHbIE C HUM
TaOIUIa/KPUBbIE MOTYT UCIIOIBb30BATHCS B IPYTUX YCTPONUCTBAX, TAKUX KaK MMOKa3aHHbIE HA (UT.
2,3, 5 u 6, 1 UHAUKATOpP YNpPaBIAETCS MOAXOMAIMM 00pa3oM Ul YKa3aHUs Ha IOPOroBOe
3HaUY€HUe, JOCTUTHYTOE YCTPOWCTBOM. B 3TOM mpumMepe MHCTpyKLUs, CO3[aHHAsl C MOMOLIBIO
TaOJIMILIBI, UCTIONB3YeTCS JUI YIPaBJIEHHs MHAMKATOPOM, M YCTPOHCTBO NPHUCIOCOOIEHO JUIs
JOCTIDKEHUsI HEOOXOAMMBIX TEMIIepaTyp 3a 3aJaHHOE Bpems. Pasymeercsi, 3HaUEHUs, YKa3aHHbIE
Ha ur. 11, ABISAOTCS mMpUMepamMu, W APYTHe 3HAUEHUs SIBJIIIOTCS BO3MOXHBIMH M MOTYT
UCTIOJIb30BAThCS B IPYTHX TaOIHIAX (HAIPUMEp, HAUaIbHbIE TEMIIEPATYPbI, HHTEPBAJIbI BpEMEHH

U TeMIepaTypa, KOTopasi OJKHA OBITh TOCTUTHYTA).

BapuaHT ocyuiecTBIeH s, HCIIONB3YIOIUH YIPABICHUE 110 BPEMEHH, IIOKa3aH B TabIuIe 1o ¢ur.
11. B nanHOM ciydae, B KadecTBe NpHUMeEpa, Ha MEPBOM JIMHUM HAadallbHas TeMIlepaTypa
coctaBisier 10°C m HMHOMKATOpP MOXKET cpalarhiBaTh KaXKOble S5 CEKYHI A0 IOCTIHIKEHHS
TEMIIePaTypbl HCIIOJNB30BAHMS, Kak MpaBmiio, 4depe3 20 cexkyHn. Takum oOpa3oMm, MHTEpPBaJbI
BPEMEHHU COCTaBIAIOT 5 cek, 10 cex, 15 cex m 20 cek. Ha BTOpOW NMHUM NPUBOAUTCA APYrou
pUMep, B KOTOPOM HauasbHasi Temnepatypa coctasiser 100 °C. B aTom ciydae Bpemsi mporpesa
MOKET COCTABJIATh 12 CEKyHJ, U MHTEpBaJbl NPUBEACHUS B ACHCTBUE MHAUKATOPA COCTABIISIOT

KaXXIabIC 3 CCKYHABI. PaSYMeeTCﬂ, OTH  3HAUCHUA  ABJIAIOTCA HEOrpaHN4MBarOIIUMHU
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WUTIOCTPATUBHBIMU MIPUMEPAMH | JPYTHe 3HAUEHUSI HAXOATCS B Ipefenax oObeMa HaCTOSIIEro

N300peTeHMs.

Bapuanr ocymectinenus cxemsl 20 ynpaieHus npuseneH Ha ¢ur. 12. Cxema nomydaer mo
MEHbIIEH Mepe OJUH MapaMeTp B KauyeCTBE BXOJHOIO 3HAYE€HHUs M HAa OCHOBE YKa3aHHOIO
napaMeTpa MCHOJIb3YeTCs sl BBIOOpa MHCTPYKLMH U3 CIIMCKA MHCTPYKLUI IJIs TPUBEICHUS B

HGﬁCTBI/IG yCTpOﬁCTBa, U, B YaCTHOCTHU, MHAHWKATOPOB HAa BBIXOAEC, KaK HOHpO6HO OIIMCAaHO BBILIC.

Bo3MOXXHO MHOro Jpyrux MHCTPYKLUMNH B 3aBUCUMOCTH OT HECKOJBKUX IapaMeTpOB
(TeMmepaTypsl HarpeBa, BPEMEHH, HaYaJIbHOW TEMIEpaTypbl CHCTEMBI U T. 11.), KOTOPbIE MOTYT
XPAaHUTBCS B CHUCTEME M W3 KOTOPBIX MOXKET MPOM3BOIUTBHCS BHIOOP B COOTBETCTBHUHU C
oOCTOsITENbCTBAMU ~ W/MJIM  C  TIONB30OBaTeNeM, M Ha (QUrypax NPUBOASATCS  JIMLIb
HEOTPaHMYHUBAIOINNE TMpUMEphl. Jlpyrue mnapamMeTpbl MOTYT MPENCTaBisATh COOOH ypOBEHb

SHEPI'HH YCTpoiicTBa (YpOBEHb 3apsiaa Oatapen) WiIH BELIECTBO, TEHEPHPYIOIIEE a3PO30JIb.

Hecmotps Ha TO, 4TO HacTosiee n3o0peTeHne ObIII0 PACKPBITO CO CCHUIKON HA ONpeneeHHbIe
NPEANIOYTUTCIIbHBIC BapHUAHTbI OCYHICCTBIICHUA, MHOI'OYHCJICHHBIC MOI[I/I(I)I/IKaI_II/II/I,
HpeO6pa30BaHI/I${ U U3MCHCHHS B OTHOWICHUH OIMWCAHHBIX BAPHUAHTOB OCYLICCTBJIICHUSA U HX
SKBHUBAJIEHTOB BO3MOJKHBI 0€3 OTCTYIUIEHHS OT 00JacTH M 0O0beMa HACTOSINEro M300peTeHus.
CoOTBETCTBEHHO, MOPA3yMEBAETCsA, YTO HACTOsIIIEe N300pEeTeHNe He NOJDKHO OrpaHHYUBATHCS
OINMCAHHBIMH BapUAHTAMM OCYLIECTBJIEHHS U JOJUKHO UMEThb CaMYI0 HIMPOKYK MPUEMIIEMYIO

MHTEPIIPETALHUIO B COOTBETCTBUH C (POPMYJIMPOBKAMH MpUIIaraeMol GopMyJibl H300pEeTEeHHS.

Kaxk onucaHo BblllIe, HHAUKATOPBI MPEAOCTABIISIFOT MOJIB30BATENI0 YKAa3aHUE HAa IIPOLIECC HArpeBa
U ero coctossHus. MHAMKaTOpbl MOTYT MOCTENEHHO 3aropaThCs MO MEpe TOro, KaK MPOUCXOAUT
HarpeB U MOTYT U3MEHSTh LBET C TEUCHHEM BpeMeHHU. B BapuaHTax MHAMKATOPHI MOTYT UMETh
OOVH LBET B HAuaje OINEpalud HarpeBa (HampuMep, KpPacHbI) W 3aTeM IOCTENEHHO
OKpAIIHUBATHCS B APYTOH IIBET IO Mepe MPOTEKaHUs Harpesa (Hampumep, 3eleHbli). UHauKaTopsl
TaKXe€ MOT'YT BCIIBIXUBATh WJIM MEPLIATh BO BPEMsl IPOLIECCA HArPeBa U OCBEINATHCS HENPEPBIBHO
B KOHIlE, KOIJla YCTPOHCTBO TOTOBO K HCHOJBb30BaHHIO. CyleCTByeT MHOIO pa3jM4HbIX
BO3MOXKHOCTEH, YTOOBI MOJATh CHUTHAJ IONb30BaTenio. Kak ynmoMuHanoch BbIle, BHU3yabHAsS
WUHIUKALST MOXET OOBEOUHSTHCS C CEHCOPHOH WIIM TAaKTUIBHON HMH(pOpMalmed, WM Iaxe
3BYKOM.

HnmocTpaTUBHBIE BapuUaHTBl OCYIIECTBJIEHHs] ObUIM OMMCAHBI Uil oOOecreueHus: oO0Inero

NMOHUMaHUs MNPUHLUIIOB KOHCTPYKIIHU, pa6OTbI, HU3roTOBJICHHUA W HCIIOJIB30BaAHHUA CHCTEM H
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CHOCO6OB, PaCKpPBbITBIX B JAHHOM NJOKYMCHTE. OI[I/IH HJIN HECKOJIbKO MPUMEPOB TAKUX BAPUAHTOB
OCYILICCTBJICHHUS IMOKAa3aHbl B COMMPOBOAUTEIIbHBIX l"pa(l)I/ILIeCKI/IX MaTepHraiax. CHeHI/IaJ'II/ICTaM B
I[aHHOfI O6J'IaCTI/I TEXHUKU 6y;[eT IIOHATHO, YTO CUCTEMBI U CHOCO6bI, KOHKPETHO OIMMCAHHBIC B
JaHHOM JIOKYMEHTE U MOKa3aHHbIE Ha COMPOBOAMTENbHBIX PapUUECKUX MaTepHaiax, siBISIOTCS
HEOTPAHMYHUBAIOIIMMH WUTIOCTPATUBHBIMUA ~BapUaHTAMU OCYLIECTBJICHHS W 4YTO 00BeM
HACTOSILIET0 M300pETeHUs: OIpeneNnseTcsi He TONbKO ¢opmysoli muzobperenus. I[lpusHaxwy,
IMOKa3aHHbIC WJIK OIMMUCAHHBIE B CBA3HW C OAHUM HJUIKOCTPAaTHBHBIM BapUAaHTOM OCYINECTBJICHUI,
MOTYT OBITb OOBEOUHEHbI C TMPHU3HAKAMHU JPYIHMX BApUAHTOB OCYIIECTBJIEHUs. Takue
MOI[I/I(l)I/IKaLII/II/I W BaAPHUAHTBI IPCAHA3HAYUCHBI AJI BKIIFOUYCHHSA B O6”beM HaCTOAIICrO I/I306peTeHI/I$I.
B AaAHHOM OOKYMEHTC OTMECHYCH psl npo6neM, CBA3aHHbIX C TpaAULIMOHHBIMH CHOCO6aMI/I u
CHUCTEMAaMH, U CHOCO6bI " CUCTEMBI, PACKPBITHIC B JAHHOM JOKYMECHTC, MOT'YyT PCIIUTL OAHY WUJIA
HECKOJIbKO U3 3THX mpobiem. OnucaHue 3TUX NpodsieM He MpeAnoiaraeT Mpu3HaHue CBEISHUN O
HUX B U3BECTHOM YPOBHEC TCXHUKHU. CHeL[I/IaJ'II/ICTy B I[aHHOfI O6.]'IaCTI/I TEXHUKHN 6YZ[CT TIOHATHO,
UTO XOTA ONPCACIICHHBIC CHOCO6I:;I U CUCTEMBbI OIMMCAHBbI B JAHHOM MOOKYMCHTE B OTHOIICHUWU
WUTFOCTPATUBHBIX ~ BAPUAHTOB  OCYINECTBJCHHs, OOBEM HACTOSIIEr0o HW300peTeHus He
OrpaHUYMBAETCS UMH. bosiee TOro, XoTs HacTosiIee H300peTeHre ObLIO OMUCAHO B COYETAHHH C
pAAOM BapUaHTOB OCYLICCTBJICHUSA, OUYCBUAHO, YTO MHOIUMC AJIbTCPHATUBDI, MO,HH(bHKaHI/II/I u
BapUAaHTbI MOTYT 6bITI) HJIA ABJIAKOTCA OUEBUAHBIMU IJIA CIICHHUAJIUCTOB B IPUMCHUMbIX O6.]'IaCT$IX
TEXHHUKHU. COOTBe’TCTBeHHO, npeanojaracTcs, 470 OHO OXBATbIBACT BCC TAKHE AJIbTCPHATUBDI,
MOAU(UKALMY, SKBUBAJIEHTbI U BAPHAHTBI, KOTOPbIE HAXOASTCS B MpeeNiaX CyLUHOCTH 1 00bema

HACTOSIIIEro U300peTeHHs.



®OPMYVYJIA H30BPETEHUA

1. Yerpoiictro (1), reHepupyroliee aspo3oiib, CoaepKaliee:
HarpeBarejbHyl0 Kamepy (2), BBIMOJHEHHYIO ¢ BO3MOXKHOCTBIO yaep:kaHusi cpeabl (5),
TeHEepUPYIOLLEH a3PO30JIb;
Harpesaresb (6), BBINOJHEHHBIH C BO3MOKHOCTBIO HarpeBa HarpeBaTesIbHON Kamepsl (2)
NIPU UCTIOJIb30BAHMH,
cpeactBa (7) W3MepeHHsI TEMIIEPATypPbl, BBINOJIHEHHBIE C BO3MOXKHOCTBIO H3MEPEHHS
TEMIIepPaTypbl HArPEeBaTEJIs IIM HArPEBaTEIbHON KaMephl,
10 MeHblIeH Mepe onuH UHauKarop (11-14), BbIMONIHEHHBIH ¢ BO3MOXKHOCTBIO YKa3aHHSI
HAa TO, YTO M3MEPEHHAs TEMITEPATypa JOCTUIVIA TEMIIEPATY Pbl UCIIONb30BAHMS W/WJIH YTO UCTEKIIO
BpEMs1 HHHLIMAIN3ALUU HATPEBA;
3alOMHUHAOIIee YCTPOHCTBO (3), XpaHsiuee OAHY HJIM HECKOJbKO WHCTPYKLHWH, MpUYEM
KakKJast HHCTPYKIIHSI OTIpEeNeNsieT MPOoLece MPUBEIEHUS B IEHCTBUE HarpeBaTelisl U MHANKATOPA,
CXEMY YTIPABJIICHHS, BBITIOJIHEHHYIO C BO3MOKHOCTBIO BBIOOPA MHCTPYKIIMH, XPAHSIIEHCS B
3aIIOMHHAOIIEM YCTpOHCTBE (3), M MpUBEeNeHNs B AelcTBUe Harpesaress (6) u naaukaropa (11—
14) B COOTBETCTBUH C BBIOPAHHOW MHCTPYKLHUEH, TAK YTO
uHaukarop (11-14) nmpuBomuTcs B AeiicTBUe AN YKa3aHUs HA TO, YTO H3MEPEHHAas
TeMIIepaTypa JOCTHUIIA TEMIIEPATYPbl UCIIOIB30BAHUS W/WJIM YTO UCTEKIIO BpEMsl MHULIMATIM3aLUN
Harpesa, TaKUM 00pa3oM CUTHAJIU3UPYs, KOTa YCTPOHCTBO, FEHEPUPYIOIIee a3p0o30Jib, TOTOBO K

HCIIOJIB30BAHHIO.

2. YCTpONCTBO, TeHEpUPYIOLIEe a3PO30Jib, IO 1. 1, OTINYaroneecs TeM, 4YTO 3alIOMUHAIOLIEE
YCTPONCTBO XPAHUT MEPBYK0 MHCTPYKLUIO, U CX€Ma YIPABJIEHUS BBIIIOJHEHA C BO3MOXKHOCTBIO
NIPUBEICHNS B JEHCTBHE HArpeBaressl U MHAUKATOpPa B COOTBETCTBUU C NEPBON MHCTPYKLUEH,
MIpAYEM IIepPBast HHCTPYKLIUs IPEAYCMATPUBAET:

MpUBECHHE B JEHCTBUE HAarpeBaress JJisli HarpeBa HArpeBaTeIbHOM KaMmepbl 10
TEMIIEpaTypbl HCIOJb30BaHMsI HA MPOTSHKEHMM MEepuosia MporpeBa ¢ IMOCIeNyHOLINM
NOAJEPKaHUEM HarpeBaTesIbHONW KaMephl IPU TEMITEpaTy pe UCIOIb30BaHNS, U

NpHUBEICHUE B JEWCTBHE WHIUKATOPA, YTOOBI CUTHAIU3UPOBATH O TOM, YTO YCTPOMCTBO
roTOBO K MHCIIOJNB30BAHUKD II0 HUCTCUCHUHM BpPEMCHU HWHUIHAJU3ALUKW HArpe€Ba, A€ BPEMA

WHHULUAJIU3alMH1 HAarpe€Ba NPEeBIIACT NNEPUOA ITPOTpEBa.

3. VYCTpPONCTBO, TEHEpUPYIOIIEEe aj’po30jb, MO M. 2, OTAMYAKOLIEECs TEM, 4YTO NepBas

HUHCTPYKLUS IPEyCMaTPUBAET:
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IPUBEACHNE B ACMCTBUE MHANKATOPA, KOTAA TEMIIEPATYPA UCIIOIb30BAHUS TOAAEPKUBAJIACH
Ha MPOTsDKEHUM nepuoaa Harpesa oT 10 go 60 cexyHn, Al CUTHAIU3UPOBAHUS O TOM, YTO

YCTPONCTBO T'OTOBO K UCIOJIb30BAHHUIOQ.

4. YCTpONCTBO, TeHepupyrollee a’po30iib, MO M. 2 WIKM M. 3, OTIMYAKLIeecs TEM, 4TO
3alIOMMHAIOIIEE YCTPOUCTBO JOMOJHUTENBHO XPAHUT BTOPYIO MHCTPYKLIMIO, U CXE€MA YIIPaBJIEHUS
JOTIOJIHUTENIBHO BBIMIOJIHEHA C BO3MOXKHOCTBEO TIPUBENEHUS B JEWCTBUE HarpemBareisi |
WHANKATOpa B COOTBETCTBUM CO BTOPOM HUHCTPYKLMEH, MpUYEM BTOpash MHCTPYKLHUS
NpeayCcMaTpuBaeT:

NMpUBEICHUE B JEWCTBHE HArpeBaresii JUisi HarpeBa HarpeBaTeNIbHOW KaMepbl [0
TEMIIEpaTypbl HUCIOJB30BAHUS HA TMPOTSDKEHWH TIEPUOAAa TMPOrpeBa ¢  MOCIEAYIOLINM
NOAJEPKaHUEM HarpeBaTesIbHONW KaMephl IPU TEMITEpaTy pe UCIIOIb30BaHMS, U

NpUBEACHUE B JEHCTBUE WHAUKATOpAa MPHU MEPBOM JOCTHUXKEHUU TEMIIepaTypbl

HCTIOJIb30BaAHUA OJId CUTHAJIU3UPOBAHUA O TOM, YTO yCTpOfICTBO I'oOTOBO K UCITIOJIB30BAHHIO.

5. YCTpORCTBO, FeHEPUPYIOLIEE a3PO30JIb, MO I1. 4, OTIUYAOIIEECS TEM, YTO AOMOJHUTEIBHO
COOCPKUT MOJTb30BATEILCKUH BBOA, BBITIOJTHEHHBIN ¢ BO3MOKHOCTBIO noaavu KOMaHbl HA CXEMY

yTpaBJIeHUs 11 BbIOOpA MEePBON MHCTPYKLIUU MITH BTOPOH HHCTPYKIIUHL.

6. VYCTpOHCTBO, TeHepupymoollee a’po3oib, M0 JOOMYy MpeblAyIleMy  IIYHKTY,
OTJIMYAIOIIEECs TEM, YTO OHA MJIM HECKOJIbKO MHCTPYKUMH ONPEAEISAIOT MPOLECC SKCIUTyaTaluu
UHAMKATOPa, B KOTOPOM UHAMKATOP NPUBOAUTCS B AEHCTBUE!

KOrja TeMmmepaTypa Harpesa MAOCTUIAaeT ONHOM WM HECKONbKUX IPOMEKYTOUHBIX
TEMIIepaTyp, I[€ OAHA WJIM HECKOJBKO MPOMEXYTOUHBIX TEMIIEPaTyp HAXOASATCS MEXIy
HAYaJIbHOW TeMIIEpaTypoil U TEMIIepaTy PO UCIIOIb30BAHUS, 1/ T

10 UCTEYEHUN OFHOIO WJIM HECKOJIbKUX 3HAYEHHUH MPOMEKYTOUYHOTO BPEMEHH HArpeBa, Iae
OJTHO WJIM HECKOJIBKO 3HAYEHUH MPOMEKYTOUHOIO BPEMEHHU HArpeBa HaxXOAATCS MEKAY BPEMEHEM

BKJIFOYCHHS HArpeBareiisd U BpEMEHEM MHUIUAJIU3AllUN Harpena.

7. YcTpoiicTBO, TeHepupymollee a3po30ib, MO JOOOMy  MPEeablAyIIeMy  IyHKTY,
OTJIIMYAOIIECECA TEM, YTO CXEMaA YIIPABJIICHUA BBIIIOJIHEHA C BO3MOXXHOCTBIO BbI60pa WHCTPYKLIUU B
COOTBETCTBHUH C OAHHUM HJIN HECKOJIbKUMMH U3

NOJIb30BATEIbCKOTrO BBOJA,

HA4aJIbHOM TEMIEPATyPhl, U3MEPEHHON CPEACTBAMU U3MEPEHUsl TEMIIEPaTyphI,

CBONCTBA HarpeBares,

MU3MEPEHHO! TeMIIepaTypbl OKPYKAKOLIEro BO3AyXa,

OCTABILErOCs YPOBHsI 3HEPTUH OaTapen yCTpOICTBA, TEHEPHPYIOILEro a3po30Jib.
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8. YeTpoiicTBO, TreHepupymollee a’3po30iib, MO JoOOMy  MpeablayIieMy — IyHKTY,
OTJIMHAKOIIEEeCs TEM, YTO OAHA WM HECKOJbKO MHCTPYKLMH BKJIKOYAKOT KPUBYK) Harpesa,
OTIpENENAOLIYI0 U3MEHEHHE TeMIleparypbl HarpeBa C TEYEHHEM BPEMEHHM; NPH 3TOM CXema
yIpaBJIEHUs BBIIIOJHEHA C BO3MOXKHOCTBIO BbIOOpa KPUBOI HarpeBa M NPHUBENEHUs B JeiiCTBHE
HarpeBaTelssl AJIsi HarpeBa HArpeBaTelbHOH KaMepbl B COOTBETCTBHM C BBIOPAHHOH KpPHUBOH

Harpesa.

9. YCTpoiicTBO, TeHepupyrllee a’po30ib, IO JIOOOMY  MPENbIAyIIeMY  IMyHKTY,
OTJIMYAIOLIEECs] TEM, UYTO OHA WJIM HECKOJIbKO MHCTPYKIHMH BKJIIOYAIOT TaOJHIYy, COTEPIKALIYIO
HECKOJIBKO IIPOMEXKYTOYHBIX TEMIIEPATYP U TEMIIEPATypy HCIOJIb30BaHUs, CX€Ma YIIPaBICHUS
BBITIOJTHEHA C BO3MOXKHOCTBIO IIPUBCACHUA B I[efICTBPIe HarpeBareiid 4Jisd Harpesa HaneBaTeHbHOﬁ

KaMephbl 10 KaXA0W U3 MPOMEXKYTOUHBIX TEMIIEPATyp U TEMIEPATYPbl HCIIOIB30BAHUS.

10. VYCTpONCTBO, TeHEpPUPYIOLIEE a’po30Jib, MO M. 9, OTIHYAKOLIeecs] TEM, YTO OHA WJIU
HECKOJIBKO MPOMEXKYTOUHBIX TEMIIEPATyp OMPENeIsIOTCS CXeMOU YIPAaBICHHsI B COOTBETCTBUHU C

HA4aJIbHON TEMNEPaTypOH, U3MEPEHHON CPEACTBAMU U3MEPEHUsl TEMIIEPATyPBhL

11. YeTpoiicTBO, TeHepupyromee a’po30yib, MO JOOOMY U3 MNPEABIAYIINX IYHKTOB,
OTJIMYAIOLIEECs TEM, YTO JOMOJHUTEIbHO COAEPIKUT:

Oarapero, TpH 3TOM CXeMa YIPaBJICHUS BBIIOJIHEHA C BO3MOXKHOCTBIO HW3MEPECHHS
MOIIIHOCTH, IIOAIaBaeMoii Oarapeeit; npu 3Tom

OflHA UJI HECKOJIbKO MHCTPYKLIMN BKJIFOYAIOT HECKOJIBKO CKOPOCTEH MpOrpeBa, Kakaas U3
KOTOPBIX COOTBETCTBYET YPOBHIO MOIIHOCTH, MONABAaeMOHN Oarapeel, W Cxema YIIpaBJIeHUs
BBITIOJTHEHA C BO3MOKHOCTBIO BBIOOpPA CKOPOCTH MPOrPeBa HA OCHOBAHUHU U3MEPEHHUST MOIIHOCTH,

nofgaBaeMoii Garapeeii.

12. YCTpoiicTBO, reHepupyroLIee a3po30Jib, Mo JIKooMy u3 mi. 8—11, oTmuyaroieecs Tem, 4To
CX€Ma YIPAaBJICHHsA BBIIIOJIHCHA € BO3MOXKHOCTBIO BbI60pa HHCTPYKIIUU B COOTBETCTBUU C

HA4aJIbHON TeMIEpaTypOl, U3MEPEHHOMN CPECTBAMU U3MEPEHMS TEMIIEPATYPHIL.

13. YcTpoiicTBO, TeHepupyroiee a3po30jib, MO JIOOOMY U3 MPEABIAYIINX IYHKTOB,
OTJIMYAIOIICECS] TEM, UTO HHANKATOP MPEAYCMaTPUBAET OJHO WJIU HECKOJIBKO U3:

BU3YaJIbHOTO UHAHUKATOPA,

TAKTHUJIbHOTO MHAWUKATOpPA,

3BYKOBOI'O MHAUKATOPA.
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14. YCTpONCTBO, reHepUpyrolIee a3po30Jib, MO M. 13, oTIMyaromieecss TeM, YTO CONEPIKUT
BU3YyaJbHbI HMHAWUKATOpP, MPHU OTOM VYKa3aHHbIA BHU3YaJbHbII MHIUKATOP COHAEPKUT
CBeTOI/ISJ'IyLIaIOH_II/II‘/'I WHAUKATOpP, KOTOprfI MCHSACT LBET I/I/I/I.]'II/I MOCTCIICHHO 3aropacTtcsi BO BpEMs

nporpesa.

15.  VYcrpoiicTBO, TreHepupymroliee aj’po3oib, 0o 1. 14, ormauyamouieecs TeM, UTO
CBETOM3JIyYAIO NN UHIUKATOP MEHSET LIBET W/HJIH MOCTEMEHHO 3aropaeTcst:

KOTJa TemIeparypa HarpeBa JOCTUIaeT OAHOM WM HECKOJbKUX MPOMEKYTOYHBIX
TEMIIEPATyp, I[O€ OAHA WJIM HECKOJBKO IIPOMEXYTOYHBIX TEMIIEPATYP HAXOMATCI MEXKIY

HA4aJIbHOHN TEMIEpaTypol U TeMIEpaTy pON UCIIONb30BAHUS.

16. YCeTpoicTBO, reHepupyroLiee a3po3oip, o n. 14 wam n. 15, omuyaromeecss Tem, 4To
CBETOM3JTYYAO LM HHIUKATOP MEHSET I[BET W/HJIU TTOCTETIEHHO 3aropaeTcsi:

M0 UCTEUEHUU OIHOTO HJIM HECKOJbKUX 3HAUYEHHUH MPOMEKYTOYHOTO BPEMEHH HAarpena, rae
OIHO WJIM HECKOJIBKO 3HAYEHHU I MPOMEKYTOUHOTO BPEMEHU HArpeBa HaxOMsATCA MEKAY BPEMEHEM
BKJIFOUEHUSI HArpeBaresisi U BpeMEeHEM WHULIMAJIM3alli Harpesa.

17. YCTpONCTBO, TEeHEpUPYIOIEEe a’po30iib, MO M. 16, OoTaMYaroleecs TeM, YTO
CBETOM3JIYHAKOIIMI WHAUKATOP comepkuT Heckosbko LED, u nHeckonbko LED nHaunmnarot
CBETHTBCS TIOCIENOBATENIbHO, IO Mepe TOro, Kak HCTekaeT OoJblnas YacTb 3HAYCHHU
MIPOMEKYTOUHOTO BPEMEHU Harpesa.

18. YCTpolcTBO, TreHepupyrolee a’po3osib, no 1. 17, oTauyaromeecs TeM, 4YTO

HECKOJIbKO 3HAUEHHI BpeMEHHU HarpeBa OXBaThIBAIOT MEPUOL BpeMeHH Ooee 15 cekyH.
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