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2420-575397EA/055
YCTOMUMBOE K YTEUYKE MCIAPUTEJIBHOE YCTPOMCTBO

[lepekpeCcTHHE CCHUIKM Ha POIOCTBEHHHE 3asiBKU

[01] HacrTosgmasa 3asBKa OTHOCUTCSA K/3adBJSeT NPEUMMYIEeCTBO IIO
OTHOWEHUID K I[IpeOBapUTeJIbHOM [aTeHTHOM 3asdpkKe CIA [HDOPSAOKOBHM
HOMep 62/398,494, BapeTrnMCTPMPOBaHHONW 22 ceHTsabpa 2016 r1Toma wu
oszarjlaBjieHHOM "Vaporizer Apparatuses for use with Cannabinoids™,
M OTHOCUTCS K/3aABJAeT IMIPEVMymecTBO I[I0 OTHOWEHMIO K [IaTeHTHON’
saaBke CIA TOPAOKOBEM HOMep 15/396,584, saperucrpupoBaHHoM 31
nexabpsa 2016 7rToma u o3arJdaBJeHHOM "Leak-Resistant Vaporizer
Cartridges for use with Cannabinoids", xoTophe o00e OOBLeOMHEHH I10
CCHUIKE B HaHHHM IOKYMEHT B CBOeM IIOJIHOTE.

OBJacTh TexXHUKM, K KOTOPOM OTHOCUTCS M300peTeHHUEe

[02] Texymmn npenMeT U3YUEHUA OTHOCUTCSH, B 11,eJI0M K
YCTpPOMCTBAaM ucrapuTresyen u criocobaMm MCIIOJIL30BaHUS n/
MU3TOTOBJIeHUA. TakKe YCTPOMCTEBa B MMPOKOM TIIOHMMAaHUM BKJIIOUALT B
ce®d CHUCTeMH ¥ YCTPOMCTBO OJIA GOopMMpPOBaHMA M IOCTaABKM aspo30Jid,
KOTOPEM BKJIOUaeT B Ccebsa wMcHapgeMoe BEMeCTBO, MOJA BIHXaHUA
IOoJIb30BaTeJIeM. bBojlee KOHKPEeTHO, HEKOTOPHE pealM3aluM TeKYyIeTro
opeIMeTa M3ydeHMsa OTHOCATCA K IIoIXOomaM M CTPpyKTypaM, KOTOPHE
MOTYT IPMBOIMUTE B pe3yjbTaTe K YMEHBIIEHUID YTedeK XUIKOTO
MCIIapsAeMOTO BelleCTBa M3 MCIAapUTEJILHEX YCTPOWCTE.

YPOBEeHbL TeXHUKU

[03] YcrponcTBa ucnapmurejen BKJIOUAIT B cebsa MUPOKYIO
KaTeropui CHUCTeM, YCTPOMCTB ¥ T.IO., I[IPUCIOCOBOJEeHHHX CO03IaBaTh
OPUTOOHEM MJIS BOBIXaHMSA aspo30Jib I[NOCPEeICTBOM HaTpeBa MCIapiaeMOoTo
BelleCTBa, TaK UYTO, IO MeHBIel Mepe, HeKOoTopasd YacThk MUCIapsaeMoTo
BelleCTBa ucrnapsaeTcsa B IpoTeKaKnmmUi Ta30BEMU IIOTOK, UTOOH
bopMMpoBaTE MNPUITOINHHM MOJIA BIHXAHMA aspo30Jib. TakMe YCTPOMCTRA
MOTYT BKJKUATL B Ccebsa D2JIeKTPOHHHEE MCIaApUTeN M, KOTOpHe, Kak
IpaBUJIO, HaTrpeBakT MKCIapdgeMOoe BeMeCTBO C TIOMOMBI PEe3UCTUBHOTO
HaTpeBa, I[IPMMeHSeMOTO OT akKKyMyJiaTopa WIM JIPpYyToTo MCTOUYHMKA
MOMHOCTM K HaT'peBaTeJIbLHOMY B3JIEMEeHTY IO YyIpaBJIEeHMEM 3BJIEKTPOHHOM
CxXeMH YyINpaBJIEHUS, a TaKXe MCIapuTesX, KOTOpHe IMIPMMeHAT IpyTue
MCTOUYHMKM HaTrpeBa (HalpuMep, CXUTaHMe WM JOpyToe OKMUCJIEHHUEe

MCTOUYHMKA TOIJIMBA, NI T.I.) . YcTporcTBa UcriapuTesien,



corjlacyrmmMecs C TeKyllMM I[IpeIMeTOM WM3y4YeHMsa, MOI'YT Ha3HBaThCH
Pa3JMUYHEIMM BHPaXeHMAMM, TakKMMM KakK YyCTPOMCTBAa OIS IPUTOIHBIX OJIA
BOBIXaHMSA aspo3o0Jen, a®pPO30JIbHEE YCTPOMCTBA, YCTpPOMCTBA
UCIlapeHusd, DJIEKTPOHHEE KYypPUTEeJILHEE YCTPOMCTBA, BJIEKTPOHHEE
ucrnapureIu u T.n. Takue YCTPOMCTBa, KakK IIPaBUJIO, BHIIOJHATCS OJId
MCIIOJIE30BaHUA C OIOHMM MM 0OoJiee MCIapgeMbelMM BelleCcTBaMu, K
KOTOPOMY IpVMMeHseTCHA HaTrpeRs, UTOOH BHI3HBATH bopmMmpOBaHMKE
IPUTOOHOTO mOJIS BIOBEIXAHMS al’po30Jig. JVIcllapdeMoe BemecTBO MOXeT, B
Pa3JIMUHEIX pealiM3alMax Takux YCTPOMCTER, BKJIOUATL B cedd TBepOhe
BemecTBa (HaIpuMep, TpaBH, TabakK, KOHOIJIO WJIM T.I. (BKJIOUAKIN/E B
cebd IPONOYKTEHL, M3BJIeKaeMble nus TaKMxX BemecTB) ), KUOKOCTHU
(HanmpuMep, BKCTPaKTHE, BOCKM, OCOOHE CMeCH, PaCTBOPH, COIepXalNe
omHO MM 0OoJiee TakKuUX BEMeCcTB, WJIM T.II.), W COUYETaAHMHA TBEPIHX TEeI
M XUIOKOCTEMN.

[04] HekxoTOpHE THUIH YCTPOMCTB MCIapuTesiey BKJIoOYaALT B cebd
WJIV BHIIOJIHAKTCH C BO3MOXHOCTBI BKJKUYaTh B Ccebd, EeMKOCTb WM
IpyTOoM pe3epByap, KOTOPHM COIOEPXUT McClIapdgeMoe BelecTBO. Takue
YCTPOMCTBA, O0COBEeHHO Te, KOTOPHE bopMUPYIOT anpPO30JIbHHE
KOMITOHEHTH [IOCPENCTBOM BHIIAPUBAaHUSA VI UCIlapeHns KUOKOTO
MCIlapaeMOT'0 BelleCTBa, MOI'yT TakKXe BKJIOUAThL B Ccebd BO3OYIIHYID
TPpYyOKY WM IpyI'Me KOHCTPYKUMM IJid HallpaBJIeHMA I[IOTOKa Bo3OyXa IIo
BO3OYIHOMY KaHally, ¥ KOHCTPYKLMI aToMM3aTopa WM UCIapuTelisd,
KOTopasg MOXeT BKJUaATh B cebsa QUTMIILHYID KOHCTPYKLMI (HalpuMep,
IIOPUCTHY (OUTUIIL, KOTOPHM MOXeT OHTL CchOOPMUPOBAH U3 KepaMMKM,
BOJIOKHMCTOTO MaTepuasa, TKaHM U/WIKM  IOIPYTUX MaTepuaJioB) OJisd
BHITATMBAHMA XUIKOT'O MCIaApAeMOT'0 BelecTBa M3 pe3epByapa B 30HY
HarpeBa, UM YCTPOWMCTBO MNpeOoCTaBJIeHMA TellJla B 30He HaTlpeBa.

[05] B HeKOTOPHX IpUMepax KOHCTPYKLMS aToMM3aTopa WIKn
UCIapUTesIa MOXeT BKJIOUATE B cebd nomoyz3ell OUTMIIS UM Pe3UCTUBHOM
KaTyIlKM, KOTOPHEM OdopMMpyeT Iap. lIpuMep TakKoM KOMIIOHOBKM MOXET
BKJIOUATL B cebg KapTpUIX M CUCTEeMYy OCHOBHOM UYacTM MCIIapUTeNda, B
KOTOpOM KapTPUIX oBBeIMHAET pesepByap, KOTOPHM COIEPXUT
VCIlapsaeMoe BEMECTBO, KOTOpoe, 1o MeHbIen Mepe, YaCTUYHO
IPUCYTCTBYEeT B XUIKOM QopMe. BO3IYyX MOXeT IIOCTYIIATb B KapTPUIX
yepe3 OOHO MM 0OoJiee BIYCKHHEHX OTBEPCTMM M HaTHeTaThbCcd (HaIpuMmep,

BTATMBATBECA VJIM VHade IIPVMHYIOVWMTEJIBHO IIPOXOIONMTb ) yepes Hal'peTyio



30HY, roe HaTl'peB MCIIapdeMOoIro BemeCTBa BEISEIBAEeT @OpprBaHMe
Ilapa, KOTOpb]:\VJI yBJIeKaeTC4d B IIpOoTeKanmeM BO3OyXe. ITOT IIpoliecc
MOXeT IIPpMBOIOINTE B pesyJirTaTe K TOMY , uTo BO3OYyX CTaHOBUTCA
IIOJIHOCTBLI HACHIIEHHEIM OIOHMM WK O0oJjee I‘aBoo@paBHbﬂ\M KOMIIOHEHTaMI1
VCIlapAdeMOI'o BkelleCTBa. [TockoOJIBKY BO3IOYX, conepmammﬁ STOT IIap,
IIpoooJIxXaeT IOBVIXEeHIe I10 BO3SOYIIHOMY KaHally, OH IIpnuxXoomuT B
COIIPMKOCHOBEeHNMEe C IIOBEPXHOCTAMM OXJlaInTeJld, YWTO MOXeT IIPMBOIUTB
B pesyJbTaTe, K KOHIeHCalVuM YBJIeKaeMOoI'o Ilapa. TaKue CUCTeMB, Kak
I1IpaBmJIoO, BEHIIOJIHAIOTCA C BO3MOXHOCTEID CTVMMYJIMPOBATE @OpMMpOBaHMe
aSPOBOJ'IbHOIZ YaCTHUIIEL, YBJ'IeKaeMOTZ B IIpoTeKamimeM BO3IOyXe, uepes
3TOT MeXaHM3M KOHIOeHcaumm. OOHAKO, HEKOTOPHE M3 KOHOEHCUPYIIIUXCHID
I‘aBoo@pa3HBIX KOMIIOHEHTORB MOTYT ocenaThb HellOCpeICTBEeHHO Ha
IIOBEPXHOCTAX OXJlaInTreJid n, TeM CaMbBM, YIaJIATBECA M3 IIpOoTeKaKrleIro
BO3OyXa O@paTHO B XUIKYKD (asy B OIPYIHMX UYacCTAX KapTpuIxXa WIIM
MCIIapmMTeJIEHOT'O yCTpOﬁCTBa. HOIIOJIHUTEJILHO, B 3aBUCHMMOCTI oT
CJIOXHOCTM BO3IOYIIHOI'O KaHaljla, OOIIOJIHMTEJIEHaAd MacCCa MCIIap4deMOoI'o
BelleCTBa MOXeT OHTH IIOTepAdHa M3 IIpoTeKanmel'0 BO3IOYMNHOI'O IIOTOKa
uepes ocCelaHle ABSPO30OJIBHEIX WacCTHL, Ha IIOBEPXHOCTAX BO3OYIIHOI'O
KaHalla Vi OIPYyITUX HYacCcTAaX MCIIapnuTeJIEHOT'O yCTpOﬁCTBa. Taxkue
IIpoueCCel MOTYT IIPMBOINMTB B pes3yJjipTaTe K TOMY, 4TO HeKoTopa#d
Macca KMOKOT'O McriapaeMoro BeleCTBa I/I/I/IJ'IM BOIOa VI opyrue
KNIOKOCTU IIPUCYTCTBYIOT B JacTAax VICIIapUTeJIEHOT'O yCTpOﬁCTBa,
OTJIMYUYHEX oT presepByapa, KOTOpBIIZ IIepBOHaA4YaJIELHO COIOEePXnT
McCliapdeMoe BeleCTBO. YacTu NCIIapnMTeJIEHOT'O yCTpOIZCTBa, roe
McCliapdeMoe BelleCTBO MOXeT KOHIEeHCHPOBaAaTECA WJIM MHade ocelaThb,
MOTYT BKJIOUATE B cebd MyHIOUITYK, BJIEKTPOHHEIE CXeMbBl MM T.II. B

3aBMCHMMOCTHM OT KOJIMYeCTBa ¥ THWIIa TaKOI'O MCIlapAeMOoI'O BelleCTBa,

OCeBIIEeT O B STUX n/Uim OPYTHUX MecTax, MOTYT BO3HMKHYTDH
HeyIOBJIETBOPEHHOCTE [I0JIL30BaTEJIS (HanmpuMep, BCJIEOCTBHUE
IIOTEeHIIMAaJIbLHO HexeJaTeJIbHOTO KOHTaKTa c KUOKOCTBIO BMECTO

BIHIXaeMOTO aspo30Jig) U/UJIU HNPpOoOJeMH C SJIeKTPOHHHEMM CXeMaMH.

[06] B HEKOTOPEIX BapmMaHTax BEIIIOJIHEHU A VUCHIapUTeJIEHOTO
YCTPOMCTBa XUIKOE MCIapSeMoe BelleCTBO U/UJIM KOHISHCUPOBABMASCH
BOla WJIM OpyIMe XUIOKOCTM MOTYT TakKXe IIPpUCYTCTBOBATHE B OPYIUX
MecTax B WJIM Ha I[IOBEPXHOCTSX KapTpumxa M/MJIM OCHOBHOM UYacCTH

ncliapmreJid, BHEIHMUX I10 OTHOUWEHNMIO K pezepByapy, BCJIeOCTBHME



yTeueK, KOTOPEE MOT'YyT BO3HMKATHL BCIEICTBME I[IeperamoB IOaBJIeHUA
(HanmpuMep, TaKnx, KOTOPEE  MOT'YT [IPOUCXOINTE B pe3yJbTaTe
VM3MeHeHUM B BEICOTE, aCCoOLUUNPOBaHHOM C IBWXEHMEM BO3OyXa,
M3MeHeHUM TeMIIepaTypPH, MexXaHUUeCKUX nedbopMalumm HEXeCTKOMN
KOHCTPYKLUMM KOHTeMVHepa pes3epByapa U T.I.) MeXIy BHYTPEHHNUM
0BBeMOM pesepByapa IOJA MCIapAaeMOoI'0  BelleCTBa UM OKpYXallMMU
YCJIOBUSAMMA .

CymHOCTE M300peTeHud

[07] ACIIEKTH TeKYIIEeI o npenMeTa M3YUEeHUS OTHOCHATCHA K
YCTPOMCTBaAM MCIIapUTeJiell U/UiIXM YCTPOMCTBY, KOTOpOe BKJIOUAEeT B
cebsa omHy waM 0OoJiee  BIUTHBAKIMUX IIPOKJIAOOK WM  DJIIEMEHTOBRB,
OPUEHTUPOBAHHHX, UTOOH npeloTBpamaTh YTEeUuKy Bes HapylmeHuUs
BOSIOYMHOTO IIOTOKa WM (QOPMUPOBAHMA IIapa B YCTpoOMCcTBaAx W/UIINU
ycTpoMcTBe. B 1ejoM, BJara M UYacTULBE M3 IIapa MOT'YT ocelaTh Ha
duIbLTpyoOIEeN OpokKJalkKe, KoTopasd HaxXOOMTCS BHEe OCKM OTHOCUTEJBLHO
noyTH Iiapa.

[08] VcnapuTeJbHOE YCTPOMCTBO B COOTBETCTBUM C pealn3alMaMu
TeKyleIro npeIMeTa N3y4UYeHUS BKJIIOUAET B cebsga pesepByap,

BREITIOJIHEHHEIM C BO3MOXHOCTEIO comepXxaTb McliapdaeMoe BemeCTEBO,

MYHIITYK, BHITIOJIHEHHEIM C BO3SMOXHOCTEIO JOCTABJIATE aspo30Jib,
conepmammﬁ rcriapdaemMoe BelleCTBO, IIOJIE30BATEJI, BOB,HYUIHBIVI
HpOTOT{HBIIZ KaHalJl, VIMEem1 OCBb IIyT™Hr BOSOYINHOTI'O IIOTOKa,

HarpeBaTeJIbHEM 5SJIEMEeHT, BHIIOJIHEHHEI C BO3MOXHOCTLIO HaTpPeBaTb U
BHISHIBATL MCIIaApPeHMe MCIapgeMoI'0o BellecTBa B BO3OYX, BCaCHBaeMbl B
UCHapuTejlbHOe  YCTPOMCTBO 1o BO3OYIMHOMY  IPOTOYHOMY  KaHaly,
BOBIOYIHEY I[POTOUHLEM KaHaJl CoeIMHSeT BO3IOYXOBIIYCKHOE OTBepCTHE,
yepes KOTOpOoe BOBIOYX CHapyXM MCIapUTEJILHOTO YCTPOMCTBa IOCTYIaeT
B MCIapUTeJIbHOEe YCTPOMCTBO, ¥ MYHONTYK, BOS3IYIHHM IPOTOUHHMN
KaHaJl NpoxXoauT OJIM3KO K Hal'peBaTeJIbHOMY BJIEMEHTY, M I[IPOKJIaIKYy,
PAaCIOJIOKEHHYID BHYTPU WIM OJM3KO K MYHIONTYKY M Ha pPacCTOSHMM OT
OCH BO3OYWHOI'O IIOTOKA.

[09] Mogpo®HOCTM oOHOM wMJaM 0OoJiee pealMz3alul IOIpeaMeTa
VN3y4eHNHd, OIIMCaHHOTO B OaHHOM OOKYMEHTE, nzjaramnTcd Ha
COMIPOBOXIAKIMX UYepTeXax M B ONMCaHuM Hmxe. [pyIre OTJIUUUTEIIbHHE
IIPM3HaKM U IpeMMylleCTBa IIpelIMeTa M3y4deHUd, OIMCAaHHOTO B IaHHOM

OOKYMeHTe, OyOyT OUEeBMIOHH M3 OINMCaAHUA U qepTeerZ, n ms q)OpMy.HbI



n300peTeHud.

OnmMcaHMe UYepTexewn

[010] ComnpoBoOXOanmme UepTexu, KOTOPHE comepxaTrcd u
COCTaBJIAT YacThk 5STOM cHelMdMKaALMM, IIOKA3HBAT HEKOTOPHE acCleKTH
opemMeTa M3y4deHMHA, PacKpPHTOI'O B IOaHHOM IOOKYMeHTe, U, BMeCTe C
OnMCaHueM, IIoOMOT'aKT OBBACHATE HEKOTOPEEe nus3 NIPUHLUIIOB,
ACCOLMMPOBAHHEIX C PaCKPHTEMU peajMz3aluaMu. Ha depTexax:

[011] dmr. 1 m 2 MnokasHBaKT OCemaHMe BJAr'M M IIapa Ha Iape
OMIIBTPYRMKMX MIPOKJIAaIOoK, KOTOPHEE HEe HaxXOoOATCAd Ha OCHM OTHOCUTEJILHO
IyTM BOBIYMHOT'O IIOTOKa YCTPOMCTBA;

[012] OQour. 3A m 3B [okKa3HBalwT YCTPOMCTBO MCHIapeHusa C IIapoun
OMIIb TPYIRMKMX MIPOKJIAaIOoK, KOTOPHEE CMEMEHHE OT OCUM OTHOCUTEJBHO IIYyTH
BOBIOYMHOTO IIOTOKa YCTPOMCTRA;

[013] dur. 1A u 4B IIOKa3EBAaT IpUMepHOe YCTPOMCTBO
VCIapeHuda. O9To IIpMMepHOe YCTPOMCTBO BRJUaeT B cebs OBe IIapH
BIIMTHIB AKMNX OUIIE TPYIOMUX NIpOoKJIanokK, KakK OTIMCaHO B IOaHHOM
IOOKYMEHTE. dur. 4A-4B [IOKa3HBanT KapTpUIx, [IOMelle HHEIM B
MHOTOKPaTHO MCIIOJNb3YyeMbl KOMIIOHEeHT YyCTPOMCTBA;

[014] Qur. DOLA-5F WLILCTPUPYET OCHOBHYK UYacCTb MUCIapUTEIIsA
(HanpuMep, MHOTOKPATHO  MCIIOJIL3YEMHM  KOMIIOHEHT UCIapUTeJIBHOTO
yCcTpoMcTBa Ha - our. 4A-4B) . dur. 5A° - »5TO BMI CHM3Y B
IepcrneKkTuBe; our. 5B - 2T0 BMIO clepelr, our. 5C - 3TO BUIO CBEPXY
B IIepClIeKTMBe (OpM OpOoCMOTpe Ha of6JlacTk IIPMEMHMKA KapTpuUIxa,
BKJIDUAKIYD B Ccebd »2JeKTpUUeCcKre KOHTaKTH), our. 5D - 3T0 BUI
cboky, our. 5E - »TO BMIO CBepxy, ¥ ¢(ur. 5LF - »TO BMIO CHHU3Y,
[IOKABHBANINKI BJIEKTPUUECKOe COeIMHEeHMe C 3BapsaIHBM YCTPOMCTBOM WJIM
IpyTroe MPOBONHOE BJIEKTPUUECKOE COEeNMHEHUE;

[015] Qur.6A-6D WIIOCTPUPYIT KapTpUIX YCTPOWCTBa Ha OuUI.

4A-4B. dur. 6A - 3TO BUIO CHM3Y B IIepcClIeKTuBe, O(ur. 6B - 3TO BUL
cHuzy, our. 6C - 5TO BUI CBepxy B IepcCleKTuBe (IIOKa3HBAaIUNA
OTBEpPCTMEe B MyHONTykKe), ¥ ¢uUr. 6D - 5BTO IIOKOMIOHEHTHHI BUX

KapTpulXa Ha Our. 6A;

[016] @mr. 7A-T7F WIIOCTPUPYIT ajlbTepPHATUMBHHM BUI KapTpUIXa,
KaK OIIMCaHO B IOaHHOM IOKyMeHTe. O®ur. 7A IIOKa3HBaeT HWXHUM BUI B
IepcrnexkTuBe; omur. 7B - 2T0 BepxXHMM BUO B IepclHekTuBe; o¢ur. 7C -

3TO HepenHu BBuUL; oéur. 7D - =370 BMO CcOOKy; our. 7E - 5TO BUL



CHU3Y; U ¢our. 7F - 2T0 BUIO CBEPXY;

[017] dur. 8A-8G IIOKa3EBAaKT Pa3HOBUIOHOCTE OCHOBAaHMA
UCHapUTeNa IJSA MWCIapUTeJIbHOTO YCTPOMCTRBa, B KOTOpPOe MOXeT OHTH
BCTaBJIEH KapTPUIK, TaKOM Kak KapTpuUIX, IIOKa3aHHHM Ha our. 7A-T7F.
dur. 8A - DBTO HWKHUM BMI B IIepClIeKTuBe; ¢ur. 8B - 5T0 BepxXHUM
BUI B IIepClIeKTMBEe, I[IOKa3HBalMUy O(paTMeHT I[IpMeMHMKa KapTpuixa
OCHOBaHMS wucrHapuress; oéur. 8C, 8D u 8E nokas3nBalT IIepeldHul,
BOKOBOM ¥ BaIHWM BUIOBE, COOTBETCTBEHHO, OCHOBaHMA WCIapUTeJIs; U
bur. 8F m 8G IMoKa3HBAT HWXHUM M BEePXHUM BMILH, COOTBETCTBEHHO,
OCHOBaHMA MCIaApPUTENII;

[018] dur. 9A-9G [IOKAa3EBAaKT cobpaHHOe HCIIapUTeJIbHOE
YCTPOMCTBO, BKJOUamee B cedd KapTPUIX MWCIapUTesis, TakoM Kak
KapTpuIx, TIOKa3aHHHM Ha (ur. TA-TTF, KOTOPHM OBJI IIOJIHOCTLIO
[IoCaXeH ¥ yIepXuBaeTCcd B OCHOBaAHMM MCIIapuTeJid, TakKOM Kak
OCHOBaHMe, IIoOKa3aHHoe Ha o¢ur. 8A-8G. odumr. 9A m 9B I[IOKa3HBalT
HVXHUM ¥ BEepXHUV BUIOE B IIepPClIeKTMBe, COOTBETCTBEHHO, COOpaHHOTO
y3Jla ucnaputesg; our. 9C, 9D m S9E nokas3nHBawnT IIepelHUM, OOKOBOW U
3anHUN BUIHL, COOTBETCTBEHHO, coBpaHHOTO VCIIapUTeJILHOTO
ycTpomcTBa; oour. 9F um 9G [NoKasl3HBalT HMXHUN ¥ BEPXHUNM BUIH,
COOTBETCTBEHHO, MCIapUTEJILHOTO YCTPOMCTBA;

[019] @mr. 10A sBjsgeTCHd TIIOKOMIIOHEHTHEIM BMIOM KapTpuUIXa Ha
dur. 7A-7F C KOMIIOHEHTaMM, pasMelleHHEMW B PAL;

[020] Omr. 10B - »TO aJbTEePHATHMBHEMN IIOKOMIIOHEHTHHM BUI
KapTpuIxa Ha our. TA-TF, [IOKa3bB AU JacTu KOMIIOHEHTa,
PACIIOJIOXEHHEEe PAOOM IPpyTD C IPpYyTIoM B OJIM3KOM BEPTUKAJILHOM 103U
OJIs1 COOpPKM;

[021] Qur. 11A - 2T0 OOJYNPO3PAUHHM BMI (B KOTOPOM BHEMHUMN
KOPIIYC OCHOBaAHMA MCIapUTEeJId, MyHONTYK M KOPIYC KapTpuIXa OBJIM
CHOeJIaHEl [PO3PadyHBEMU) , IIOKa3bBalmMui BOBIOYIIHEM KaHaJ CKBO3b
coBpaHHOE VCIIapUTeJIbHOE YCTPOMCTRBO, TaxKoe KakK YCTPOMCTBO,
IOKa3aHHOe Ha our. 7A-9G;

[022] omr. 11B m 11C 1moka3HBalwT IIepelIHVM ¥ 3aIHWM BUIOH,
COOTBETCTBEHHO, IIpMMepa OCHOBAaHMSA MCIapUTeJid C BHEMHVM KOPIIyCOM
(byTiaspoM wmaIM 0OOJIOUKOM), CIHeJlaHHBEM IIPO3pPadHbM, IIOoKa3HBallme
TOopel IJIA IpMeMa KapTpuIka, BKJIOUYaKMMM B ce®d COeOMHUTEIU U

oTBepCTMe IJIA IIOCTYIUJIEHMA BO3OyXa B HEM,



[023] omr. 12 - »5»TO YKPYIHEeHHHM BMI CeueHMS IO CpelHeln
JIVMHUN BIIKHEe M (BepxHeN) oBJyacTu KapTpulXa (rak rokKasaHo
OYHKTUPHOM JuMHMeM 12-12' Ha o¢ur. O9A), IIOKa3HBakIMUM BO3IYIIHHM
KaHaJl U3 UCIapUTeJILHOM KaMephH K OTBEPCTMAM MYHONTYKAa;

[024] Qdur. 13 - 2TO CeueHMe IO CcpelHeM JMHUM MCIaPpUTeJILEHOIT'O
YCTPOMCTBa (BKJIOUAaKMEeTo B cebd OCHOBaHME MCIapUTelsd, B KOTopoe
KapTpUIX ucHapuTesa OwJI IIOoOCcoeIMHeH), IIoKasbBawlee BO3IYIIHBIM
KaHaJl BO BpeMsd BIOHXaHUS (3aTIXKM, BTATMBAHUA UM T.O.);

[025] dur. 14 [TOKa3LBaeT ceueHme yepes KapTpUIX,
HeloCpeOCTBEHHO I10I MYyHIMTYKOM (Kak IoKasaHOo IIYHKTUPHOM JIMHUEN
14'-14' wHwHa OQur. 9B), IIokKasbHBawilee pasMelleHre OaJibHeM  IIape
BIOMTHBAKIMX IPOKJIAOOK, CMeEMeHHHX OT IIYTM BO3OYIHOTO IIOTOKA;

[026] omr. 15A - »5T0 cCceueHMe I[IO0 CcpeIHeV JMHUM CcOoOpaHHOTO
UCIapUTEeJbHOTO YCTPOMCTRBa, TaKoT'o KakK YCTPOMCTBO, IIOKa3aHHOe Ha
omur. S9A (o JsgumHMM 15A-15");

[027] dur. 15B - 270 IOpyroe CeueHHMe Uepe3 cobOpaHHOoe
VCIapuTeJbHOe YCTPOMCTBO, Takoe Kak YCTPOMCTBO, IIOKasaHHOe Ha
¢ur. 9A (o JgmHMM 12-12");

[028] dur. 15C mokaseHBaeT IOpyI'oe CeueHMe Uepe3 cobOpaHHOe
UCIapuUTeJbHOEe YCTPOMCTBO (mo JmHumM 15C-15C' nHa our. 9B);

[029] OQdur. 15D - 5TO CeueHMe Uepes3s KapTpUIX (oo JuHMM 15D-
15D'" xapTpuIXa, TakKoI'0 KaK KapTpMIX, IIOKaz3aHHHM Ha our. 7A),
IIokasbBawiee napy  OuiIbTPYIOmMX IPOKJIAIOK nJIs [IeperoJyIHe N I,

KOTOPEE CMellle HBL oT OCHU OTHOCHUTEJIBHO Iy T BO3OYIIHOTI'O IIOTOKa

YCTPOMCTRBA ;
[030] dur. 16 - D»TO0 CeueHMe Uepe3 Opyloe IIpUMEPHOE
YCTPOMCTBO MCIapeHusa (o JmHuM 16-16"'" Ha our. 9B), psaioM cC

OCHOBaHMEM KapTpuUIXa WU BCTAaBJIEHHOTO B IIPMEMHMK  KapTpuUIXa
OCHOBaHMA MCIapUTENIS;

[031] OQur. 17 - 2T0 3JIEKTpUUeCcKas CXeMa HaIl'peBaTeJIbHOTO
sJleMeHTa M COoeIMHMuTeJIel, IIoKasbBawnmasa Ko>0PullMeHTH 3eebeka 04
VIIPOIMEeHHOW MOIeJiM KOMIIOHEHTOBR HaIl'pPeBaTeJIbHOTO KOHTyPa;

[032] dur. 18 - 3TO cxeMa U3MepeHmUd Seebeka oJis
UCHIapUTeJIbEHOTO YCTPOMCTBA, KOPpPEeKTHUPYIIIa A sbdberT Beebeka,
BHIIOJIHEHHAA KaK IBYXKJIEMMHAaSd M3MEPUTEJIEHAaS CXeMa;

[033] Qdur. 19 - »T0 IOpyToM IIPUMEP CXeMbl HK3MepeHUs 3eebeka



IOJI4 MVCIIapMTeJIBHOTI'O yCTpOIZCTBa, BHIIOJIHEHHOM Kak UeTHpPpEeXKJIEMMHAa A

(UeTHpEexXTOUeUHasa) CXeMa;

[034] dur. 20A u 20B WJJIOC TPUPYIOT IoBa npuMepa
HarpeBaTeJIbHBIX KaTylex, comepxammx pasJInyHEEe COCTaBHEE
IIPOBOIOHUKH, COeIOVMHeHHHE, Y70 O IoJIy4d4aTh B pesyJjbTaTe,

PEe3UCTUBHEIN HarpeBaTesb, IoKasaTeJlb TeMIepaTyps KOTOPOTO MOXEeT
OHTBL OIIpeneJieH C IIOMOMBbI CXeMel MaMepeHua 3eebeka, KaK OINMCAHO B
OaHHOM IOKYMeHTE;

[035] dur. 21 - 3TO OIVH npruMep [IOJIE30BATEJIECKOTO
uHTepderica (UIl) mjs B3aMMOOEMCTBMSA C YCTPOMCTBaMM, OIMCAHHLEMU B
IOaHHOM IOKYyMeHTe, C I[IOMOIBK BHENHEeTI'0 KOHTpOoJIIepa (HaIpuMep,
cMapTdOHa, IJIaHmMEeTa M T.H.) ;

[036] OQur. 22 - 570 mOpyrow npumep Ul @OJsS B3aMMOOEMCTBUA C

YCTpOﬁCTBOM, Kak OIIMCaHO B OaHHOM IOORYMeHTe; U

[037] dur. 23 TIIoKa3bBaeT OJIOK—-CXeMy IIOCJeIOoBaTeJIbLHOCTHU
olepaluun mpoliecca, WILJIIOC TPUPR YT IO OTJINUNTEeJIbHEE IpU3HAKU
crocoba, coTJacymmerocs c peaamn3alumaMm1 TeKymeTro IpenMeTa
N3IyUeHUd.

[038] Korma uejecoofbpasHO, aHaJIOTMUHEE CCHUJIOUHEIE HOMeEpa

0003HaUalnT aHaJIOTMUHEE CTPYKTYPH, HOeTajlM WM SJIEMeHTH.

[lompoOHOEe omoMcaHMe M300peTeHUd

[039] [JocTymnHeEe B HaCTOfMee BpeMa YCTPOMCTBa MCHapuTelen
MOTYT HeIDOCTAaTOUHO YCTPaHATE OOHY WM 0oJiee IIpodJjieM, OIIMCAaHHHX
BHIlE, W/WIY OpyTuUe TNIpoOJIeMBl C YyIpabJIeHMEeM XUIKUM MCIapsSIeMbM
BelleCTBOM 3a IpenejiaMM pesepByapa. UTO KacaeTcsa MUCIapaeMBX
XUOKOCTEM, Takux Kak XUIOIKOCTM SKCTpaKTa KOHOILIM, B KOTOPHIX
XKMIKOE BemMecTBO MOXeT OBHTb, B UYaCTHOCTM, MACJHSHUCTHM U/UINU
BASKMM, M IJIS KOTOPHX MCIapeHMe XMIKOTO BelleCcTBa MOXeT IIPUBOIOUTDL
B pesyJbTaTe K JUIKOMYy OCTaTKy, KOTOPEM MOXeT yXyOmaTb paboTy
UCapuTesid, TakKue Opo6JeMH MOTYT OHTE OCOOEHHO 3aTPYyIOHUTEJbHBEMH .
JONOJMHUTENBLHO, MCHapeHMe XUIKOCTeM DKCTpakKTa KOHOILIM MOXeT OHTH
BoJjlee TexXHMUECKM TPYyIHEM I[IO CpPaBHEHUI C MCHapeHMeM OPYIUX
XUOKOCTEeN (TaKMxX KaK HUMKOTHMHOBEE PACTBOPH) .

[040] Co3maHmMe BJIAI'M M3 pacTBOpa, MCIOJB3YEMOE B HEKOTOPHX
TPAIMUMOHHEX SJIEKTPOHHEX CcHTapeTax W/ MM OPpYyIMX YCTPpoOMCcTBax

McnapMTeneﬁ, InogmpasyMeBaeT VHTeI'Dallio (]_)T/IJTpryIOIHeﬁI IIPOKJIalKM Ha



JIMHUY BO3IOYIMHOT'O IIOTOKA. 3HAUUTEJIBHEM HeOOCTAaTKOM TaKOoI'o pelleHUA
aBJjdeTcd TO, UYTO OQuiIbTpymada IIpoKJalka Ha JMHKMKM BO3OYIMHOI'O
[IOTOKa OTQMIIETPOBHBaAET M IIOoIJIomaeT OOJIbIYID  HOOJIO  BIOBXaeMOI'O
anposzoJig. KpoMe ToOTo, HajJMuMe OUIbBTPYHIMEN NOPOKJaOKM Ha JIMHUU
BO3IOYIHOTO [IOTOKa MOXeT [IPenNaTCTBOBaTE W OT'PaHNUMBATE
BO3IOYWHHEIN [IOTOK, KOI'Ia I[IOJIb30BATEeJb 3aTAIMBaeTCsa dYepe3 MyHIONTYyK.
KpomMe TOTO, 5BTO OI'paHMUeHMEe BO3LOYIIHOTO IIOTOKa, Kak IIpaBUIIoO,
yBeJIMuUMBaeTCcda, kor'ma OGUIBTP CTaHOBUTCA OO0Jiee HACHIEHHHEM XUIKMM

BellleCTBOM, KOTOpOe MOXeT BEHHYXIOATE IIOJIE30BaTeJIA WM3SMeHATE CBOeE

3aTATVMBaHNME COOTBeTCTBYKIVM O@paSOM n MOXeT YBeJIMYMBaTh
BEPOATHOCTE BTATVIBAaHUA KMOKOCTHU IIpoOyKTa B IIOJIOCTB prPTa
I1I0JIE30BAaTEJIA.

[041] Kpome TOTO, YyIOpaBJIeHME TeMIepaTypol MOpM UWCHapeHUU
SKCTPAKTOB  KOHOIJIM W/WIM  OPpYTUX  MCIapSeMBXx  BEmeCTB  MOXEeT
TpeBOoBaThH BHICOKOM CTelleHU TOUHOCTU. YIlydlleHHOEe  yIIpaBJIeHUe
BIIEKTPONUTAaHMEM M yIpabJIeHMe HaTrpeBaTeJeM (aToMM3aTOpPOM) MOXET
OHITL XeJlaTeJILHEM BO MHOXECTBEe peaM3alluil YyCTPOWMCTE MCIapUTeJeN.
B 4YacTHOCTHM, YCTPOMCTRa MCIapuTeJle}, XOpOollo MIOoOXOoOAmue OJIS
MCIIapeHMd KOHOIUIM, (HalpuMep, XUIKUX pPacTBOPOB SKCTpaKTa KOHOILIM
WM IPYITUX DKCTPaKTOB pPacTeHUNM WM Macej) MOTYT M3BJIeKaTb BHIOIOY
M3 TOYHOTO M aKKypaTHOT'O YyIpaBJIeHMA HaT'peBaTeJleM, IPUMeHIeMOI'O
0Ja QopMMpOBaHMA IIapa M3 MCIapdeMOoI'0 BelleCTBa, BKJIOUAKIETIO B
cebs TaKMe BENeCTBa.

[042] Taxxe MOXeT OHTH IIOJIE3HEIM, OCOOEHHO, IIpU MCIapeHUM
JIeKapCTBa, Takor'o KaK KOHOIUIA, I[IPeloCTAaBJIATE HEeIIOCPedCTBEHHYK
OPpUOIU3UTEJIEHYD (BU3YyaJIbHYK) OLEHKY KOJUYECTBa M3PacCXOIOBAHHOIO
BelleCTBa. Opyrue IperMylmecTBa MOTYT OBITE peaJM30BaHEL U3
MCIIOJIE30BaHMA [PeOBapUTEJIbHO 3alPyXeHHHX M CWUJIIBHO KOHTPOJIMPYEMEIX
KapTpuIXell IJId MCHOJB30BaHMA B TNOTpelJIeHUM XUIOKUX DKCTPaKTOB
KOHOILJIX .

[043] PeammuzaumMm TeKyler'o IIpelIMeTa WM3y4JdeHMsa OTHOCATCH K

YCTPOMCTBAM MCIapUTeJIeN (BrJmOUakmuM B 2 cebdg, HO He TOJIBKO,
KapTPUIXM MCIapUTessS) U cIoocobaM cos3TaHudg, paboTH U/MIM  UX
MCIIOJIL30BaHmsa, KOTOPEHE MOTYT IpeIoCTaBJIATE IpeuMymecTBa,

CBA3aHHBE C OOHOM MM 0OoJiee 2TUMM OpobJjeMaMu.

[044] Kak OTMEUEHO BHIIE, YCTPOMCTBO "/ Unmn crioco®,
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comJlacylmmuMcsa C pealu3alMaMMy TeKylero IpeIMeTa M3YyUeHMS, TUIIMUHO
IonpasyMeBaeT HaIl'PeB MCIIapigeMoIl'o BelecTBa, 4YTOOH [IPUMBOIUTH B
pesyJbTare K bopMMPOBaHUID OIOHOTO VI BoJiee Ta3000pasHEIX
KOMIIOHEHTOB MCIIapgeMoI'o BelleCcTBa. JcrnapsaeMoe BelleCTBO MOXET
BKJIOUATL B cebd XUIKMe U/UWIM MaCJSHUCTHE pPacCTUTeJIbHEEe BelecTBa.
OmuH wiau 0OoJiee Ta3000pa3HEX KOMIIOHEHTOB MCIIapgaeMoI'o BelleCTBa
MOXeT KOHIOEHCHUMPOBATBLCSA  IIOCJe VCcIlapeHms, Tak  UToO anspo30Jib
dopMupyeTCcsa B IIpOoTeKakmeM BO3IOYMHOM IIOTOKeE, KOTOPEM  MOXeT
OOCTaBJIATLCSA oI BOBIXaHMSA [IOJIL30BATEJIEM. Taxkue YCTPOMCTBA
UcHoapmurTejell MOT'YT B HEeKOTOPHX pealM3allMiax TeKymero IIpeIMeTa
U3ydyeHrsa OHTb, B YaCTHOCTM, [IPUCIOCOOJEeHHEIMM IJIS MCIIOJIB30BaHUA C
MaCJISHEIM MCIIapSaeMBIM BeMeCTBOM, TaKMM KakK, HallpuMep, KOHOILJISHHE
MacJia.

[045] OnvH WM 0OoJiee OTJIMUMTEJILHEX TIIPUBHAKOB TeKYIeTo
opeoMeTa W3yUeHMd, BKJIOUaKmMe B cebd oIMH MIM 0OoJiee KapTpUIXeM
(Taxxe Ha3EBIBaeMHBIX KapTpuIKaMm VCTlapuTeJsid) n MHOTOKpPaTHO
VCIOJIb3YEeMYlD OCHOBHYI UYacTh MCIApUTEeJIBHOTO YCTPOMCTBa (Takxe
Ha3EBaeMyn OCHOBaHMEM UCIIapUTeJIbEHOTO YCTPOMCTBA, OCHOBHOM
YyacTkl, OCHOBOM ¥ T.O.), MOTYT OHTbL MIPMMEeHEeHHE C [DOAOXOOAMVM
MCIapgaeMbM BelecTBOM (IOe IOOXOOAMMM CChUJIaeTCad B STOM KOHTEKCTE
Ha T[PUTOOHOCTL K MCIOJB30BAaHMIO C VYCTPOMCTBOM, UbM CBOMCTBA,
HaCTPOMKM u T.O. KOHQUITYPUPYIOTCA VI MenT BO3MOXHOCTb
KOHQUITYPUPOBaHMSA, UYTOOE OHBTHE COBMECTMMHM IJIS MCIOJBL30BaAHUA C
VCcIlapfaeMBM BeleCTBOM) . JVicllapsgeMoe BemecTBO MOXeT BKJIOUATL B cebsd
OoHY MM 0oJlee XKMIKOCTEeM, TakKMxX Kak Macja, DSKCTPaKTH, BOIHBE WU
OIpyTMe PacTBOPH M T.IO. M3 OIHOTO wWIM 0OoJiee, KOTOPHE MOTYT OBTH
XKeJlaTeJIbHO MNpenoCTaBJIEHH B (QOpMe BOEXaeMOTI'O al’p0o30JIig.

[046] B  HEKOTOpPHX IIpUMepax MCIapdeMoe BelleCTBO  MOXET
BKJIOUATE B cebd BA3KYKD XUIKOCTH, TakKylk KaK KOHOIUJISHOE MacJo. B
HEeKOTOPHX BapMaHTax KOHOIUISHOe MacJo comepxuT Mexny 40-100%
DKCTPpaKTa KOHOILJISHOTO Macila. BA3Koe MacJioO MOXeT BKJIKOUAThE B celb4d
HOCHUTEIb oIS YIIy4dImeHM g napoofpaszoBaHms, Takou Kak
NIPONMJIEHTJIMKOJIb, TJIMLIEPMH M T.n. Mexnoy 0,01% m 25% (HanpuMmep,
Mexnoy 0,1% m 22%, Mexoy 1% m 20%, Mexoy 1% m 15% wu/mim T.11.). B
HEKOTOPEIX BapMaHTax HOCHUTEJL IJd I[Iapoobpas3oBaHUAg dABJgeTcd 1, 3-

nponaHouoJioM. KOHOIJIAHOEe MacJiO MOXeT BKJIUAThL B Ccebfd KaHHaAOUMHOUD
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WIM KaHHAOMHOUIHE (HAaTypaJibHHE W/UJIM CUHTEeTHUUeCKMe) W/WIM TeplleH
WM TeplleHH. HamnpuMmep, Jmoboe M3 MCIapfAeMbBX BelleCTB, OIMCaHHBX B
OaHHOM HOOKYyMeHTe, MOXeT BKJKOUYATL B Cceba omIuMH wiIn  BOoJee
(HanmpuMep, CMeChb) KaHHa®OMHOMIOOB, BKJKOUaKIMX B cebd OIOHO WM
Bojyiee wm3 cJaenywomero: CBG (KaHHaburepoJi), CBC (KaHHa®uxXpoMeH),
CBL (KaHHa®OMLUMKJIION) , CBV (KanHabuapuH) , THCV
(TeTparnopokaHHabMBapPMH) , CBDV (KanHabuouBapuH) , CBCV
(KannabuxpomBapmuH), CBGV (KanHHaburepoBapuH), CBGM (KaHHaburepoJ
MOHOME TUII 20up) , TeTparuopokaHHaOMHOJI, KaHHabunomoJ (CBD),
Kanna®uHos (CBN), onouH wiu 06oJiee OSHIOOKaHHaAOMHOMIOB (HaIpMUMED,
aHaHOaMuI, 2-ApaxXUOOHOWJITJIMIEPHUH, 2-ApaxUIOHUI TJMlepusl soup, N-
ApaxMOOHMOWII mOOolaMMH, Bupomammi, Jin3odpochaTUIUIMHOCUTON) W/WUIN
CUHTEeTHUUEeCKMEe KaHHaOWMHOWUIEH, TakMe Kak OOMH wWiIm  0OoJiee U3
ciaenywomero: JWH-018, JWH-073, CP-55940, IumeTminrentuianmpeH, HU-
210, HU-331, SR144528, WIN 55,212-2, JWH-133, JleBOHaHTpPamoOJI
(HauTpomosyMm) wm AM-2201. MacJjigsHOe MCIapfKleecsd BeMeCTBO MOXET
BKJIOUATE B CceOd OoOMH MM OOoJiee TepIleHOB, TaKuxX Kak ['eMUTepIleHH],
MoHOTepIIeHH (HaopuMmep, TI'epaHuoJl, TeplIuHeOoJ, JIMMOHEH, MHUpPLEH,
JMHAJIOOJ, NMHeH, Mpupowunsl), CeCKBUTEPIEHH (HaIpuMep, I'yMyJIeH,
bapHeceHH, dapHecoJ1), HOuUTeplleHH (HalpuMep, KkKadecToJ, KaBeoJ,

ueMOpeH M TakcanmeH), CecTepTeplleHH (HalpuMmep, TepaHuIbapHecoJ),

TpUTepIleHH (HanpuMmep, CKBaJIeH) , CecKBapTepIleHH (Hampumep,
beppyrukammoJl U TeTpanpeHUJIKYypKyMeH), TeTpaTeplleHu  (JMKOIEeH,
TaMMa-KapoTHH, asgbbda- u HeTa-KapOTHUHH) , [IOJINTePIIeHE u

HopucomnpeHoune. HamopuMmep, MAaCJSHBEM MCIapdomUiica MaTepuall, Kak
OIIMCAaHO B OaHHOM IOKYMeHTe, MOXeT BKJIOUAT:L B ceba Mexgy 20-80%
KaHHabuHOMIOB (Hampumep, 30-90%, 40-80%, 50-75%, 60-80% m T.m.),
0-40% mTepneHor (HanpmmMmep, 1-30%, 10-30%, 10-20% m T.m.) m 0-25%
HOCHUTENA (HanmpuMep, IOOJUDTUIIEH TJIMKOJIA) .

[047] B swbOoM M3 MaCJISHBIX MCIHapAKMMXCS BeMeCTB, OINMCAHHBEX B
IOIaHHOM IOKYMeHTe (BKJIKUawmeM B ceBd, B YaCTHOCTM, KaHHaOWHOWMIHEE
VCIlapfaKnmrMecs BelecTBa), BA3KOCTE MOXeT OBTE B IIPelIBapUTEJIEHO
OIpenmeJIeHHOM OMalia33oHe. [ranasoH MOXeT OHTH NOPUOIU3IUTEJIEHO MeXIy
30 cll (canTunayszs) m 115 Kcll (kKujJocaHTUIIay3) . HamopuMep, BA3KOCTH
MoOXeT OwvTb Mexny 40 cIl m 113 Kcll. Ba npepmejamMuM 5STOTO OMalla3oHa

ncliapdaeMoe BemeCTBO MOXeT He IIoOxXooOMThb IOJIA HamjiexameIro
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BIIMTHBAHUS, 4yTOOH  QOPMMPOBATH nap, Kak OIMCaHO B  JaHHOM
OOKYMEHTe. B UYacTHOCTM, MacCJO MOXeT OHTb CIHOEJIaHO JOCTaTOUYHO
HU3KOBA3KUM, UyTOOE IIPemoCTaBJIATE  BO3MOXHOCTH BIIMTHEBaAHUSA  CO
CKOPOCTBID, KOTOpad ABJAETCHA II0JIe3HOM C YyCTPOMCTBaMM, ONIMCAHHBEMU
B IOaHHOM IOKYyMeHTe, B TO Xe BpeMsa TakKXe OI'paHMuMBasgd YTEUuKy
(HanpuMep, BA3KOCTM HWXe BA3kocTM ~40 cll MOTYyT TIPMBOOMTH B
pe3yJbTaTre K IpobjemMaM C YTeukoM). Terymuir OpeIMeT UW3YUeHUS
MOXeT OBTL OCOOEHHO IIOJIE3HEIM B OTHOMEHUM YCTPOMCTB MCIapuTelien,
BHIIOJIHEHHHX IJIA MCIOJIE30BaHMUA C MCIapfAeMHMM BeleCTBaMM, KOTOPHE
ABJISIOTCS OUeHb BA3KMMMY, JMIKUMU, U/WIK KOTOPHE MOTYT BHS3HBATL
KOPpPO3UK WM MHade  MelaThb BJIaToNIPUATHOMY  IIOJIb30BaTeJIbCKOMY
BOCHPUATUID  U/UIU  MOTYT BHI3HBATH yXyIOmeHre MM  HeIOoCTaTOoK
IOOJITOBEUYHOCTHU OIHOTO VI BoJee KOMIIOHEHTOB VCIIapUTEeJIEHOTO
YCTPOMCTBA, I[IOCKOJIBKY YTEeUKM WM IpyTMe (QaKToOpH, BeOymye K
IPUCYTCTBUIO TaKMX BEMECTB 3a npenejaMm pesepByapa s
VCIIapaeMOT O BEMECTBA, MOTYT OBITH OUeHb HeXeJlaTeJIbLHEIMU  T10
nIpMuMHaM, OOCyXIOaeMsM B JIPYI'OM MECTe B JaHHOM JOKyMeHTe. Our.
TA-TF WUIIIOCTPUPRYRT OTJIMUUTEJIEHEIE IIPU3HaAKM IIPUMEPHOTO KapTpuIXa,
KOTOPHM IMpMuCHOCOBJIeH @OJId MCHOJIE30BaHMA C BA3KMM MAaCJSHUCTHEM
MCIapgeMbM BemeCcTBOM (MMeKmMM BA3KOCTH IIPM KOMHATHOM TeMIepaType
Mexny 40 cIlI m 113 Kcll), TakuMMM KaK KOHOIJISHOe Macjio. B 3ToMm
npuMepe kapTpumx 700 BrIoYaeT B cebd CIUIOCHYTYK OCHOBHYK 4YacCThb,
KoTopas 4BJgeTcsda NpubIM3UTEJIbHO OBaJIbHOM B ILJIOWAaOM IIOIIepPeuHOTO
ceueHus (cM., Hamopumep, oémur. 7E m 7F, nokas3nbBaolMe BepXHUN U
HVXHMM BMIH) , ¥ BKJOUaeT B cebsg MYHONTYK, KOTOPHM IPUCOEOMHIETCS
CBEPXY OCHOBHOM JacTH, bopMUpyIOMEN oBjacTb pesepByapa,
yIepXuBaKnMyln MclapsgeMoe BemecTBO. OCHOBHadA 4YacTb 790 mMoxeT OBTH
IpOo3pauHoN, MOJYIPO3PadvHOW MIM HelNpolpauHoM. MYyHONTYK  MOXeT
BKJIOUATLE B ce®a oIHO uMIM 0oJiee OTBepcTuM 792 Ha OIMKHEM KOHIE
(BepxHeM CTopoHe), M3 KOTOPHX IIap MOXeT BOEXATbCHa, IIOCPeICTBOM
BIOHIXaHUA UYepes YyCTPpOMCTBO. [JHO MOXeT TakKXe BKJOUATL B cebd
BIoKMPpYHIYD OeTajlb (Hadpumep, SA3BUOoK, 3ydell, MarHMUTHHEM 3aMOK U
T.O.) IJIA T[PUCOEOMHEHMS U 3BaKpeIlJIeHMSa KapTpulXa B IIPUEeMHUKE
KapTpul)Xa OCHOBAaHMA MCIAPUTEIIS, TaKoIl'o KaK IIPUMEPHOEe MHOT'OKPAaTHO
MCIIOJIE3YeMOe OCHoOBaHMe 800 wmcrnapuTesid, OTJUUUTEJIEHEE [IPUM3HAKU

KOTOPOTO IIOKa3aHH Ha our. 8A-8G. B »ToM IIpuMepe OCHOBHaS UYacThb
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UCHapUTeJbHOTO YycTporcTBa 800 MoxeT OHTBH BHTAHYTOM ¥ MOXET
BKJIIOUATL B cCebsa BHemHD O000JIOUKY MM KpemmkKy 890; OIMKHMM KOHell
OCHOBaHMHA UCIlapUTeJid MOXeT BKJIOUATH B cebsga OTBEpPCTHUE,
bopmMupylee IIpUeMHUMK 892 KapTpuIXa. [IpMeMHMK KapTpulXa MOXET
BKJIOUATL B cebsa omHO MM 0OoJiee OTBEPCTHM CKBO3b HeTo (HalpuMmep,
[IOIIEPEUHHE OTBEpCTUH) , UTOOH IpenoCTaBJIATh BO3MOXHOCTE
IpoTeKaHMsd BO3OyxXa B HeM, KakK OoIMcaHO 0DoJjiee MNOoOpoOHO HUMXE.

[048] JIndon nus 3TUX KapTpumxem MOXeT Takxe MIIN
aJlb TEPHATMBHO BKJIOUATE B cebda omnpaBy, pebpo, KaHall, BHCTYyI, IyO0y
M T.O. BIOJL HaJIbHEeV KpalHel ofJlacTu OJIS 3allellJIeHUMsS CconparaeMoTo
bparMeHTa MCIaApUTEJILHOTO YCTpoMcTBa. Hanpumep, Ha  our. 7D,
kapTpumx 700 BrkJIwodyaeT B cebd kaHal wiam Tydy 795 Ha »aljlbHEeM
KOHIIe, KOTOpas MOXEeT 3allellJISTbCHd C OTKJOHAEMEIM WMIM IOedOpMUPYEMBEIM
ABHUKOM VI BEICTYIIOM B IPMHMMAaKIIEM KapTpUIK bparMeHTE

MCIlapnTeJid, 5TO MOXeT 0O0ecCneurBaThb COeIIMHEHMEe Ha s3aleJIiKe. B

meJjioM, KapTpruox MOXeT BCTaBJIATECHA B IIPMEMHNMK KapTpHrIXxa
MCIlIlapmnTeilid IIoCpeaCTBOM @pMKHMOHHOﬁ IIOCalKlM. CoenMHeHUe Ha
s3aliejike MOXeT ofecreunBaTh 3BYKOBOe M/MHM TaKTMIJIBHOE

IIOOTBEPXOeHMe TOT'0, UYTO KapTpUIX YyIepXMBaeTCcd Ha MecTe. 3Ta
mocamka MOXeT Takxe OJIOKMPOBATb WM YIEPXMBAThH KapTPUIX B
KOHTeMHepe, HO BCe elle II03BOJIAET JIeTKO WM3BJIeUYb €TI0 OJA yOaJleHUs
KapTpuUIXa .

[049] Kak nokaszsaHO Ha oO¢mur. 7C, BHTAHYTas M CIUIOIeHHas
OCHOBHasda dYacTb /90 MOXeT comepXaThb BHyTpu cebsa objgacte 791
pe3epByapa (HamopuMmep, -OJ4 YIepXaHUsa MCIapsgeMoI'o BellecTBa) WU
DaJIBHIKD KaMepy 793 yTeukM IIpU IepeliMBe. OTM KOHCTPYKUUM MOTYT
OHTE COOPMMPOBAHH I[IOCPENCTBOM BHYTPEHHMX KOMIOHEHTOB B BHTSAHYTOM
1 TpyOUdaToM OCHOBHOM UYacCTHM, KaK OINMCAaHO HMXe.

[050] dur. 10A m 10B wuIoCTpUpYRT OeTaju, IIOCPEenCTBOM
[IOKOMIIOHEHTHEX BUIOOB, I[IPUMEPHOI'C KapTpUIOXa, IIPUCIOCOBJIEHHOT'O IJIA
MCIIOJIE30BaHMA C XUIKKMM MCIapsSeMeM BelleCTBEOM B COOTBETCTBUU C
peagM3alMaMM TeKyllel'o IpelMeTa WM3YUYeHMsa, KaK OIMCaHO B [IOaHHOM
IOOKYMeHTe. B 5»TOM IOpMMepe YCTPOMCTBO BKJKUaeT B ceBsa OCHOBHY
4acThb 1005 KapTpumxa, KoTOpad MOXeT OBITE BecuBeTHOM
(MpOoBpPayYHoOM) , HEeNpOo3pauvHOW U/WUIM I[IOJIyNpo3padHol. OCHOBHas dYacTb

1005 KapTpuIxa MOXeT bopMUPOBATE peszepByap njidg KUOKOT'O
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VCIlapaeMOoT'0o  BemecTBa U, B YacCTHOCTH, oJIa BA3KOTO  XUIOKOTO
VCIIapaeMOoT O BEIIECTBA, TakKoI'o Kak KaHHaOMHOMIHEIE MacJa,
OIIMCHBaeMBHEe B IOaHHOM HOOKYMeHTe. KapTpuIk MOXeT BKJOUATbE B cebd
BHeNIHeEe YIIJIOTHEHUE (HanpuMep, KOJIBLIEeBOE YILJIOTHEHME 1009),
KOTOpoOe YIJIOTHseT MyHOmTYK 403 CcBepxXy OCHOBHOM uacTu 1005.
OcHoBHag dYacTb 1005 xapTpumka MOXeT OHTL VYIIJIOTHeHa Ha BepxHeM
CTOPOHE (Ha OGimxHeM KOHIIe) nmon MyHOmTyxkoM 403 HOOCpemcTBOM
LIeJIbHOM 3aTrJymky 888, KkoTopas 3akKphBaeT MHOXEeCTBO OTBEpPCTUM,
KOTOPHE MOTYT OBTE MCIOJB30BAHE OJA 3alloJIHEHMSA pe3epByapa.
KamMepa wucHnapeHma MOXeT OHTH chopMMpOBaHa Ha IOHe (IJaJIbHEM KOHIlE)
KapTpulxa. KaMepa HCHapeHMS MOXeT OBThH COOpMMpPOBaAHA W3 KaHIIU U
pazmMmemamelr vactu 1011, KoTopad BrJIOUaeT B cebsa oOHO MM Oojee
OTBEpPCTUN, UYepe3 KOTOpPHe OUTUIL (bdpaTMeHT OOUTHMIA U3 OUTUIA U
kaTymkm 443) OpoxXoomuT B KaMepy. CTeHKH, popMHpyRIIMe KaMepy
UCIapeHuda, OTOeJIdlnT ee OoT pesepByapa M conopdaraiT ¢ TBUILHOM
yacTeio 1013, xoTopasa O¢GopMMpyeT IOHO (IallbHUM KOHEll) pe3epByapa B
OCHOBHOM UYacCcTM KapTpuUIXa. 9Ta UYacTb MOXeT TakKxe OHTbL YIIJIOTHeHa
(HanpuMep, I[IOCPEeNCTBOM KOJBLEBOI'O YIUIOTHeHMsa 1015) OTHOCHUTEJIBHO
OCHOBHOM UYacCTM KapTpuIXa MW3HYTPM OCHOBHOM UYacCcTM KapTpuIXa, Kak
IokasaHo. Bos3gymHasa kKaMepa 3aTeM QOpMMPYEeTCSa MeXOy IOOHHOM
mitactuHo” 1019 kapTpumxa M THIBHOM uYacTbio 1013 pesepByapa. OIHO
win BoJiee (HalIpuMep, »OBa) BO3IOYMHHX OTBepcTMit 796, 796" (cwM.
dur. TE), choOpMMPOBAHHEIX CKBO3b HBTY @OOHHYKL IIJJacTmHy 1019,
IpenoCTaBJILAT BO3MOXHOCTBL BO3IOYXY IIPOXOIMTH (IIOcJe IOCTYIJIEHMSA B
IPpMEeMHUK KapTpuUIXa uYepes OIHO wWiaM O6oJee oTBepcTur 894 (cMm. our.
8D) B CTOPOHY) B IaJlbHMM KOHell KapTpulxa, B 00JacTb BO3IYIHOM
KaMepH M 3aTeM BBepX UYepe3 OTBEPCTHMEe B KaMepy HuclapeHusa. J[JoHHad
mnacTuHa 1019, oQopMmmpyrmasg OHO KapTpulpka, MOXeT TaKXe pa3MellaThb
WY BKJKUYaThk B cebsa oIvMH MM 0OoJiee (HaOpuUMep, -OBa) BJIEeKTPUUYECKUX
coeIMHMUTeJIeM, KOTOPHEe BHIIOJHAKNTCSA C BO3MOXHOCTLI CONPATaThbCAa C
COENVMHUTEJIAMY Ha OCHOBAHMM WUCIAPUTENA. O9TM KOHTAKTH MOT'YT OBTH,
HalpyMep, CKOJB3AIMMMY WM CcockablMBanmMMM KOHTakTaMM. Ha our.
10A m 10B oHM ©noOKa3aHH KakK kophyca 1021, 10217, MMeIIne
OTBEPCTHUHA, B KOTOPHE MTHPBKM M3 OCHOBAHMUSA MCIAPUTEJIA BHCTYIIAKT,
UTOOH QOPMUPOBATE BJIEKTPUUECKUM KOHTAaKT.

[051] OCHOBHad UYacCTb MCHapUTesid MOXeT BKJKUYaATL B Ceb4d
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AKKYMYJIATOP M OOHY WM 0oJjiee CXeM VYIpPaBJIeHMA, pPas3MelleHHEX B
Kpemmke 890. Cxema yHIpaBJIEHMS MOXeT YyIHOPaBJIATE HaTlpeBaTeJIeM,
KOTOPHEM MOXeT OHTL PAacIoJIOXeH B KapTpuIxe. HarpeBaTeJb MOXET,
Kak I[IpaBWUJIO, BKJIOUATE B ceBd HarpeBaTeJIbHYID KaTyIKy (pe3uCTUBHBEM
HarpeBaTeJlb) B TEepMMUECKOM KOHTakTe C OUTMIIEM; IOIOJIHUTEJbHEE
COeOMHUTEJIN, chopMMpPOBaHHEE M3 OPyTOT'O MaTepuala (HanpuMmep,
TOKOIIPOBOIOAMETO MaTepualja), MOTYT COeIMHATH KaTYyIKy HarpeBaTeJid
C DJIEeKTPUUECKMMM KOHTaKTaMM Ha  OCHOBaHMM KapTpUIXa. CxemMa
VIIpaBJIeHVA MOXeT BKJIOUATL B cebd OoOoHYy WM 0oJiee LOOIIOJIHUTEJILHEX
CXeM, TaKMX KakK CXeMe M3MepeHrud 3eebekKa, KOTOPHE MCIPaBJIAT
CMelleHsa ¥ »OpyT'Me HeTOUHOCTM B OIpelefIeHUMM TeMIepaTypH U,
CJIenoBaTEeJIbHO,  MOWMHOCTH, OpUKJIaOEBaeMo K  YCTPOMCTBY. CxeMa
VIOpaBJIeHMS MOXeT TaKke BKJOUATE B ced®gd M MOXeT YIPaBJIATL U/UIIU
CBA3SHBATLCSA c PeryJIaTOopOM AKKYMYJIATOPAa (KOTOpPHM MOXeT
pPeryImMpoBaTh BEIXOIHYI MOITHOCTE AKKYMYJIATOPa, PerTyInpoOBRaTh
3apan/paspAan akkKyMyJiaTopa ¥ IpeloCTaBJIATL TPEBOXHHE OIOBEMEHWS,
uTOOH YKAa3HBaTL, KOoI'Da 3apal akKKyMyJAaATopa ABJIAeTCS HU3KKUM, U
T.0.). CxeMa yHOpaBJIeHMA MOXeT TaKXe BKJIOUaATE B CceBd UM  MOXET
VIOPaBJATE W/MUIM CBA3HBATLCA C YCTPOMCTBOM BHBOIA, TaKMUM Kak
OUCILJIel, OoIOHMM wuiIm O0oJjiee LED, omgHUMM MM ©OoJjiee LCD, TaKTUJILHBEM
YCTPOMCTBOM  BHBOIA ZNRZN JIOOBEIM  MX coueTaHMEM. B npuMepe,
IokaszaHHoM Ha o¢ur. 7A-9G, YCTPOMCTEO BKJOUaeT B cebsa UeTHpe
(RGB) LED 897, pasMelle HHEIX B y30pe (HanpuMmep, KPYIJIOM,
COMPaJIbHOM WJIM LIBETOYHOM Yy30pe; IOpyIMe Y3O0PH MOT'YT BKJKUATL B
ce®d JMHEWHHEe Y30pH, HalpuMmep). Jodoe M3 YyCTPOMCTB, OIMCAHHHX B
DaHHOM IOKYMeHTe, MOXeT TakKXe BKJIOUaAThE cebda cxeMmMy OeCHpOoBOIHOM
CBA3M, KOTOpasd SABJISETCS YacCThbio, COEOMHEHHOM C W/WiIM YIpaBJIgeMOM’
IIOCPENCTBOM CXE&MH YyHOpaBJIeHUA. YCTPOMCTBO MOXeT OHTEH BHIIOJHEHO C
BO3MOXHOCTLIO OecHpoBOOHEIM  O0OpasOM CBABEBATLCHA C yIoaJIeHHBEM
IpoLeCcCopoOM (HanpuMep, cMapTOOHOM, TIJIAHIIE TOM, HO CYMEBIMM
BJIEKTPOHHEMM YCTPOWMCTBaMM ¥ T.H.); TakuM oO0pas3oM, YCTPOMUCTRO
MOXeT IIPMHMMATHE YIHIPaBJIAKOMYyKw WMHOOpMalMK (HaopuMmep, IJIS 3alaHud
TeMIepaTypH, cbpoca CuUeTuMKa -OO3 U T.QO.) /WY  BHBOIUTL
MHOPMaLINIO (MHQOPMAa L0 o nose, OIIepPalOHHY MHOOPMALIUID,
MHOoOpMaLMD OmMOKM, MHOOPMALMI HACTPOWMKM TeMIepaTypH, WHQOPMAaIIMI

O 3apAdlle aKKyMyJIATOpa M T.0.) .
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[052] VYcTpoMCcTBO MOXeT TakKxXe BKJIOUATL B cebda omHO MM Oojee
YCTPOMCTB BBOIAa, TaKMxX KakK aKCceJlepoMeTp, BXOIHOEe YCTPOMCTRBO
obHapyXeHUsa TyOH, KOHTaKTHOe BXOOHOEe YCTPOMCTBO MJIM T.Io. B
YCTPOMCTBAaX MCHapuUTeJel, B KOTOPHX YCTPOMCTBO He BKJIOUaeT B cebda
Kakue-Jubo BUAOMMEHE KHOIIKM, IepekJiouvaTellM WM BHelHee YCTPOMCTBO
IOJIL30BaTEJILCKOTO BBOIA Ha BHeMHEeM TOBEepXHOCTHM KapTpulxa WK
OCHOBAHUS MUCHaAPUTEJIs, YCTPOMCTBO BBOIDAa MOXeT OHTbH akKCeJIepPOMEeTPOM
(COeIMHEHHEM C, ABJIAOMMMCS YacTbid U/UIM YIpaBJISeMbEM IOCPeICTBOM
CXeMBl VYIIPaBJIEHUSA) . AxcejiepoMeTp u @ Jmwbasd cxeMa  yIpaBJIEHUSA

axcejlepoMeTpOM MOXeT OBITEL BHIIOJIHEHa C BO3MOXHOCTEBI O@HapYXMBaTb

IIOCTYKMBaHMe TIO0 YCTPOMCTRY (HamopuMep, KOpIycy), [IpOKaTHBaHUE
YCTpOMCTRBa (HamopuMmep, BOKPYTI OJMHHOWM OCHM MJIM KOPOTKOM OCHU
YCTpPOMCTRA) n/mnam Jboe opyroe npenHaMepeHHOoe OBWXEeHUE,

ACCOLUMMPOBaAHHOE C YCTPOMCTBOM. B HEeKOTOPHX BapMaHTax YCTPOMCTBO
MOXeT BKJIOUATL B cebd CxXeMu [IJd BOCHPUATHA/O0OHAPYXeHMAI TOTO,
KOT[Oa KapTPpUIX I[IPUCOeIMHAEeTCsa W/WiIM CHMMaeTCcs C OCHOBAHUA
UCHapuTesnd. Hanpumep, CXEeMH OOHapyXeHUH KapTpuxa MOTYT
OIpenelyiaTh, KoT'Ia KapTpUIXX OIPUCOeIMHSAeTCsa K YCTPOMCTBY, Ha
OCHOBaHUM BJIEKTPUUECKOTO COCTOSHUMSA DBJIeKTPUUEeCKMX KOHTaKTOB B
IIPpMEMHUKE KapTpulXa B OCHOBaHMM MCIapuUTesid. HalpuMmep, CO CCBUIKOM
Ha OCHOBaHMe MCIapuTelid, IIokKa3aHHoe Ha o¢our. 5C, WIIOCTPUPYEeTCH
oBa BIIEKTPUUECKUX KOHTaKTa 595, 595", Bes KapTpumxa,
BCTaBJIEHHOTO B YCTPOMCTBO, CxXeMa SABJAeTCH Pa30MKHYTOM (HalpuMmep,
Mexny 595 m 595'), a ¢ BCTaBJEeHHBEM KapTpUIXeM 3JIeKTPpUUeCKMre
KOHTakTH 595, 595" (kak mokaszsaHo Ha o¢ur. 5HC m 11B) =BauenysgoTCcsa C
KOHTaKTaM/ KapTpHuIka (TakuMMM KaK CKOJIL3AlMe KOHTaKTH, KOTOpPHE
cockabumBawnT MpOoTeKmee W/MIY BHEHCOXIIEe MUCHIapseMoe BemecTBO Ha
BIJIEKTPONHEX KOHTAKTHEIX TIIOBEPXHOCTAX) . KoHTpoJJiep (IoCpeICTBOM
OTHeJILHOW WMJIM MHTeTPUPOBAHHOM CXeMH OOHapyXeHMS KapTpulXa) MOXeT
ONpenelyiaTh, YTO KapTpUIX OBJI BCTAaBJIeH, KOTIa COMNPOTURIIEHVE MEXIY
STUMM KOHTaKTaMM M3MeHSeTCsa B Ipelelit paclo3HaBaeMoT'o OMallasoHa
(M3 pPa30MKHYTOM CXeMH) . AJbBTEePHATMBHO WM IOIOJIHUTEJIEHO OHThH
MOTYT MCIOJIB30BaHH IOpyTMe ITaTuMKM KapTpuIXa, BKJILUamue B cebs
KOHEUHH BHKJIOUATEJLE (aKTUBMPYEMEM, KOoTHa KapTPpUIX [IPUCYTCTBYeT)
u/mnu  T.n. Job6oe M3 YyCTPOMCTB, ONMCAHHBEIX B HaHHOM IOKYMEHTE,

MOXeT TakKXe BKJKOUYaAThL B Ccebda oIouMH wWiu 00Jiee DaTUMKOB IOEXAaHMA,
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BKJIOUAKIMX B cedbsa matuuk 1109 1nmaBjeHuUs (HanpuMep, KaTYIKY
MUKpPOdOHA) , VIMemUM COeOMHEHNE C BHYTPEHHOCTBIO NpMEeMHMKA
KapTpuIXa, Kak IIoKasz3aHo Ha o¢ur. 11B.

[053] OcHOBHasd UYacTb MCIaApPUTEJIS MOXET TakXe BKJIOUATL B Cceld

coemuHMTeJib 899 (Kak I[OKa3aHO Ha OomuI. 8F) Ha @»OallbHeM KOHIe OJId

CoeIIMHeHNA YCTpOﬁCTBa C 3apA0HBEIM YCTpOﬁCTBOM M/MHM
MH@OpMaHMOHHOPO COeIMHEeHNA . BHyTpeHHMﬁ AKKYMYJIATOP MOXeT
3apdXaTeCAd IIpn IIpnMcoeIrMHeHNN yCTpOﬁCTBa K COeIMHNUTEJIIO,;

aJIbTEPHATUBHO MOTYT  OBTB  MCIOJIB30BaAHE OpyIMe  BJIEeKTpUUEeCKUE
COENUHUTENV /WU MHIYKTUBHBIM 3apsamd.

[054] dmr. 9A-9G WIILCTPUPYKRT, IOCPENCTBOM pPa3JIMUHEX BUIOB,
IPpUMEP MCIapUTEeJILHOTO ycTpoucTiBa 900, B KoTopoM kKapTpumx 700 OvI
BCTaBJIEH IIOJIHOCTBI B OCHOBHYK uYacThk 800 mcnapmuresd. Illojydanmeecsd
B pe3yJabTaTe YCTPOMCTBO MOXeT OHTE HeOOJbIIMM, JIETKOBECHHM,
KapMaHHBEIM YCTPOMCTRBOM, KOTOpoe MOXeT 0e30IacHO XPaHUTLCA B

KapMaHe, IIOPpTMOHEe WMJIM T.II.

[055] B SKCIJIyaTauuu, [IOJIL30BAaTEJIb MOXeT (rmocJie
OOCTaTOUYHOTO 3ap4gana) aKTUMBUPOBATH UCIlapuTeJib [IoCpencTBOM
3aTATMBaHUSA (Hanpumep, BIOHXAHMA) yepe3 MYyHONTYyK. YCTPOMCTBO
MOXeT OOHapyXMBaTh 3aTdlMBaHMe  (HallpuMep, C I[IOMOIBK JaTuuka

OaBJIEHMA, IOTaTUMKOB IIOTOKAa M/MHM T.II., BRKJIOUaAKIUX B cebda OaTuuk,
BHIIOJIHEHHE C BO3MOXHOCTLIO O@HapymMBaTb VISBMEeHeHVe B TeMIlepaType
MJIn MOIIHOCTN, HpMKﬂaHHBaeMOﬁ K HarpepaTeJIbEHOMY SJIEeMeHTY,
HallprMep, o6Hapyerme aHemomeTpa), M MOXeT YBeJIMUMBaATBE MOIMHOCTE
oo IIpeIBapmUTeJIEHO onpeneﬂeHHoﬁ 3apaHee YCTaHOBHeHHOﬁ
TeMIIepaTyPEHL. MoOmHOCTE MOXeT peryJimporaTeCAd KOHTPOJIJIEPOM
IIOCpenICTBOM O6HapyXGHMH MSMeHEeEHNVA B COIIPOTUBIIECHUN HaPpeBaTeﬂbHOﬁ
KaTymnkrM M C TIIOMOIOEBI TeMIepaTypPHOI'O KOoBbdUIIMeHTa COIIPOTHUBJIIEHIM A
OJId OIpenejieHMd TeMIlepaTypr. Kak oomMcaHO DoJiee HOHpO@HO HIIXEe,
oIlipeneJieHre TeMIIepaTypPE n/nnm HpMﬂOXGHHOﬁ MOIMHOCTHM, MOXeT

HeoO43aTeJIbHO KOPPeKTUpoBaThbCcd B CJydasx, KOoT'Oa CYIEeCTBYIT

pasJINYHEE DIIEKTPUUECKU IPOBOOAMME MaTepWaJlHl, COEeVHJImme
PE3UCTUBHHM  HaTpeBaTelb C MCTOUHMKOM  NOUTAHMA/MOIMHOCTLIO, B
KOTOPHIX sbdexT Seebeka MOXeT OHITH npo®JjeMon, c TIOMOIIL IO

MBMepMTeHBHOﬁ CXEMEHI, Elele) OLL€HVMBATb n KOMIIEHCHPOBATBE oTOT

IIOTEeHUMAJILHEM MCTOUYHMK HETOUHOCTH.
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[056] B JmoboM U3 YCTPOMCTB B COOTBETCTBMM C pealu3alMaMu
TeKylleT'o IpeIMeTa M3YUYEeHMSd TeMllepaTypa MOXeT OHTb OTpelyJIMpOoBaHa
iy BeOpaHa IoJib30oBaTeJieM. KakK YIOMAHYTO, B HEKOTOPHX BapMaHTax
YCTPOMCTBO MOXET He BKJIOUATL B cebd BHeMHee CPelOCcTBO YIpPaBJIeHUHA
WM CpelCTBO IIOJIb30BaTEJILCKOT'O BBOIA, HO BCe elle IIpemocTaBJIgeT
BO3MOXHOCTEL IIOJIB30BATEJIO BHOMpATh TeMIlepaTypy Ccpelr MHOXeCTBa
(HanmpuMep, IOBYX MM 0OoJjiee, Tpex uiau 6oJjiee M T.O.) OpeldBapUTeJILHO
3aJaHHEIX TeMIepaTyp HaTlpeBa/UclIapeHusd BhIle, Hampumep, 100°C. 310
MOXeT OHTBb OCYIEeCTBJIEHO IIOCPEICTBOM IIPeIOoCTaBJIeHMS BO3MOXHOCTHU
[IOJIE30BATEJID KOOPIOMHMPOBATH I[IO0 BpeMeHWU (HalpuMep, B TeudeHue 60
CekyHI, B TeueHMre 50 cekxyHI, B TeueHMe 45 cexyHIO, B TeueHMue 40
CekyHI, B TeueHMre 30 cekyHI, B TeueHMe 20 CekKyHIO, B TeueHMue 10
CekyHI, Mexny 1 cexkyHmoM M 60 cexyHIaMM, MexOoy 2 cekyHmaMu M 60
CekyHIaMM, Mexnoy 3 cekyHoamMuM M 60 cexkyHOIaMM ¥ T.IO.) napy
PasJIMUHEIX BBOIOB, KOTOPHE HABJAKTCS BHYTPEHHMMM II0 OTHOIMEHUID K
YCTPOMCTBY (HalpuMep, He U3 CPeOCcTB YIOpaBJIeHMS Ha IIOBEPXHOCTHU
YCTPOMCTBA) . Taxkoe oOOHapyXeHMe MOXeT OBTH BXOIOHEIMM  OaHHBMA
akceJjiepoMeTpa (HanpuMmep, I[IOCTYKMBAaHMEM, TakKMM Kak OIOMH WU
BoJiee, HamopuMmep, 3 wuiam O0oJiee, pa3, II0OBOpPOTaMM YCTPOMCTBa IO
OJIMHHOM OCM M T.O.) B TeueHMe I[peldBapUTeJIbHO OlIpeleJIeHHOT'O
BpeMeHUu IocJe yIaJleHUMd KapTpulXxa ¥/WiIM BCTAaBKM  KapTpUIXa.
Hanpumep, YCTPOMCTBO MOXeT BXOIUTHL B pexuM BHOOpa TeMIlepaTypH,
UTOOH npeldoCTaBJIATH BO3MOXHOCTb [IOJIL30BAaTEJII0 BEHIOMPATH
TeMIIepaTypy, [IOCPeldCTBOM YyIaJIeHMS KapTpuIXa II0CJe BCTPAXVBAHUA
yCcTpoMcTBa (HanpuMmep, B TeueHue 1 miam ©OoJiee CeKyHI, HaIpumep, 2
Wi BoJiee CEeKYyHI u T.O.) . B pexmuMe BHIDOPA TeMIIepaTyPh
[IOJIL30BATEJIE  MOXET  BEHOMpPpaAThE Cpenor MHOXeCTBa (HanpuMep, 4)

InpeoBpapmTeJIEHO 3adaHHBIX TeMIIepaTyp, HallprMep, IIOCTYKMBAaA I1O

KOpIyCy YCTPOWMCTBa (MM [HOCPpeICTEOM OPYyI'OI'Oo IIpeIBapUTeJIbHO
CKOHQUTYPUPOBAHHOTO nevicTBuUAa) , UTOOH BEIIIOJIHATH LIMKJI 1o
npenBapmUTeJIbHO 3anaHHBEM TeMIlepaTypaM, KOTOPEE MOTYT OHITE
oToOpaxeHsl Ha BHXOOe (HanopuMmep, LED, wmouumTOop, LCD M T.m.) Ha
YCTPOMCTBE.

[057] Joboe mOpyroe cCpelICTBO BBOIAa Ha YCTPOMCTBEe, KOTOpOe He

aBJigeTcsa (MJIM He CcOoelIMHSAeTCs C) KHOHKOﬁ, 1, B WaCTHOCTNI, BHeMHeN
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KHOIIKOM, MOXeT OHTbL MCIOJb30BAaHO B IIpelBapUTeNIbHO OolpeleJIeHHOM
[IOCJIeIOBATEJIbHOCTU aKTUBRBalUuM (HaopuMmep, KoMOMHaLUMAg IIOCTYKMBAHUMN,
OBHapPyXNBaeMbIX [IOCpPenCcTBOM akceJiepoMeTpa, BCTaBKU/yHoajIeHUS
KapTpulXa M T.O.) WIM BO MHOXECTBE IIOCJIENOBATEJIBHEX He3aBUCHUMEIX
akTuMBauuM. HamopuMmep, YCTPOMCTBO MOXeT BXOIOUTL B pPexuM BeOOpa
TeMIlepaType IIOCJe YyhaJleHMA ¥ BCTaBKM KapTpulXa TpU pa3a B
OHICTPHIX IIOCJIeOOBATEJIbLHOCTAX (HalpuMep, B TeueHMe 5 CekKyHO IOJIA
Kaxmooro STana). B JgoboM M3 BapMAaHTOB, OIMCAHHHEHX B IOaHHOM
IOOKYMeHTe, IIPOCTOe BCTPAXMBAHME YCTPOMCTBa MOXeT oTodpaxaTh
MHOOPMALIMIO O COCTOSHMM YCTpOMCTBa (HalpuMmep, 3apsal) C IIOMOMbLIo
CpeIcTBa BHBONA; IOOIOJHUTEJLHENM OeCKHOIIOUHEM BBOO (HaIpUMep,
yIaJleHre KapTpulxa n/nnm BCTaBKa KapTpuixa) B TeueHNe
IpeIBapUTEJNILHO OIPeNeJIEHHOTO BPEMEHM MOXeT 3aTeM I[IPpeloCTaBJIATH
BOBMOXHOCTL BHOOpa padouel TeMlIepaTypH.

[058] B HEKOTOPEIX BapMaHTax oCylmeCcTBJIEHUS YCTPOMCTBO
BKJIOUaAeT B cebd MHOXECTBO (HamnpuMmep, 4) IOIpelBapUTeJIbHHX HaCTPOEK
n HeoOda3aTeJIbHY IOOIOJIHUTEJIEHYI [IpenBapnUTEeNIbEHY HaCTPOMKY
(HanpuMep, 5-10 OpelBapUTeJIbHYID HaCTpoOMKy wmiau 0oJjiee), KoTopasd
MOXeT OBITH 3amaBaeMom [IOJIE30BATEJIEM. AJIETEepHaTUBHO WA
IOOIIOJIHUTEJILHO, BHEMHUM KOHTpOJIJIep (cMapTd®OH, ILJIAHIET, KOMILIOTEP
M T.O.) MOXeT CBA3HBATLCA C VYCTPOMCTBOM, UTOOH MIPemoCTaBJIATH
BOSMOXHOCTL HACTPOWKU U/UJIM BHOOpa pabouel TeMiIepaTypH.

[059] B onHOM IIpMuMepe YCTPOMCTBO MOXeT OHTbL 3adelCTBOBAaHO,
UyTOOH MIPEemoCTaBJIATH BO3MOXHOCTL IIOJIB30BATEJI0 BHOMpPpaTes pabouyio
TeMIIepaTypy (3alaBaTh PexXmuM) IIOCPEeICTBOM BCTPAXMBAHMA YCTPOWCTBA
C BCTaBJIEHHBEIM KapTpUIDKEM. B HeKOTOPHX BapMaHTax OHO MOXEeT 3aTeM
M3MEHATE oOToOpaxeHMe (HaIpuUMep, MHOTOLUBeTHHX LED Ha T[IOBEPXHOCTU
YCTpOMCTBA), HalpuMmep, oTobpaxawnlee CPOK CJHYXKOE akKKyMyJgaTopa C
IoMOmbl MHOXecCcTBa LED, pa3MemeHHHX B o0ocCoOOM y30pe (HaIpuMep, B
X-y30pe 897, cm., Hanpumep, o¢mur. 8C). Bo BpeMsa 3TOTI'O COCTOSHUA
yIaJleHVe KapTpullXa MOXeT IPMBOIMTE B pe3yJibTaTe K BXOIY B PEeXUM
HACTPOWMKM TeMIepaTypH. YCTPOMCTBO aBTOMATHMUECKM BHIIOJHIET LIMKJI,
HanpuMep, oo 4 (+1 wmiam ©OoJiee, KOI'Ia OIpeleJieHO IIOJIb30BaTelleM)
IpelBapUTeJIbHEM HacTpoWKkaM. IloJIb30BaTeJIb MOXeT 3aTeM BHOMpPAaTh
OOHY TIOCPEeINCTBOM IIOBTOPHOM BCTaBKM KapTpuIXa B HamJjexalee BpPeEMS.

B HeKOTOPEX BapMaHTaX IIpelBapMTeJIBHO 3aldaHHEEe TeMIIepaTypPE MOI'YT
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OLITE : 270°C, 320°cC, 370°, 420°C. B HEKOTOPHX BapMaHTax
[IOJIL30BATEJE MOXET MOIMOMUMPOBATL WJIM BKJIOUATH OOIOJHUTEJILHYIO
NpelBapUTEJIbHYI0 HACTPOMKY B TeMIepaTypPHHEM IMalas30H BOKPYT KaXIon

IpelBapUTeJIbHOM HaCTPOMKM, HalpuMep: B padoueM Iualasz3oHe MexIy

270-420°C. MoryT OHTL MCIOJIL30BAHH OPYyIMe IpelBapuTesIbHO 3alaHHbe
TeMIlepaTypPH .

[060] Kak yIOMAHYTO  BHIIE, YCTPOMCTBA, corJlacymommecsa C
peadm3aluaMM  TeKyIlero IIpelIMeTa M3YUYeHMs, Kak OIMCAaHO B ITaHHOM
OOKYMEHTe, MOTYT OHITE 3ameCTBOBAHE c IIOMOIILIO BHEMHETO
nopoleccopa, UYTOOH NPUHMMATL BXOOHHE OaHHBEe U/UJIM BHBOOUTL HaHHLE
OoJsa yhopaBJeHusa paboToM  yCTpPOMCTRaA. Hanpumep, VCrapuTeJIbHOe
YCTPOMCTBO MOXeT OBThL 3aIeMCTBOBAHO C  IIOMOMBI  [IPUKJIAOHOTO
OporpaMMHOTO oObOecliedeHusa ("OpuiioxeHmda"), KOTOpoe IIPeldoCTaBJIseT
BOBMOXHOCTL YIIPaBJIEHMSA TeMIepaTypol WMIM IpyTor OQYyHKUMOHAJLHOM
HaCTPOMKM U/MIM [OPpemoCTaBJISeT BO3MOXHOCTL XpaHeHMS, OToOpaXeHU
U/ MM TepelauM OIepalMOHHOM U/MIM SKCIJIYaTallMOHHOM MHOOpMalLMuU,
BKJOUaKme B cebsa wuHOOpMauMow O Ho3e. Kak oIOMCaHO B IaHHOM
OOKYMEHTe, NOpUOIM3UTEJIbHAA OlleHKa MOJIA O3 MOXeT OHTL OlpellejieHa
Ha OCHOBe MOIMHOCTM, IpMKJIAOHBaeMO¥ K HaTlpeBaTeJllo (pe3UCTUBHOMU
KaTylke) BO BpeMs BIHXaHMA (IO BpPeMeHM), HallpuMMep, MOIHOCTH,
NpuKJIaguHBaeMoy K KaTyllke, YMHOXEeHHOM Ha BpeMsa BTATMBaHUA. OTa
Opubam3uTesJIbHasd OlleHKa 'IOo3HE' MOXeT HaKalllIMBaTbCsa B 2 TeUeHHUe
MCIIOJIL30BAHMSA KOHKPETHOTO KapTpuIxa (HaopuMmep, IocJe TOoI'o Kak
KapTpPUIX BCTaBJIAETCH, OHa MOXeT HaKalllIMBaTbCAa U/UIM OoToOpaXxaThbCs
0O Tex IOop, I[IoKa KapTpuIx He OyIeT yHalleH, TpyBo OpeldcTaBJIAd
cobom "ceaHc" C 2TUM KapTpUIXeM) .

[061] Hanpuwmep, our. 21 w22 WIJIOCTPUPYIRT IIPUMEPHHE
IOJIb30BaTeNIbCKMe UHTepbelce (UI) OId OPUKIAOHOTO HOIPOTPaMMHOTO
obecrnieuyeHus, KOTOpOe IIpeloCTaBJIAeT  BO3MOXHOCTEH IOJIE 30BaTEJI
3aJaBaTh U/MUIM PeryIMPOBaTh NpeOBapMTeJILHO 3alaHHBHE TeMIepaTypH
ycTpocTBa. B UI, m©nokasaHHOM Ha our. 21, T[OJb30BaTeJlb MOXET
BHOUPATH IpeaBapuUTesIbHO 3adaHHVYIo TeMIepaTypy . our. 22
WILJIOCTPUPYET MCIOJbL30BaHMe MIPUIIOXeHMS NOJIA VYIPpaBJIeHMS BHEMHUM
BUMIOIOM M AaKTMBHOCTBLI YCTpoMcCTBa. Hanpumep, II0OJIbL30BATEJIb MOXET

BJIOKMPOBATE / pas3biIOKMPOBATE YCTPOMCTBO n OTCJIEXUBATE
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VCIIOJIb30BaHMe (HalpMMep, BHIIOJIHASA OLIeHKY) .

[062] VYcTpoMcTBa, CcoTJlacylommecsa C pealu3alyaMy TeKymeTo
npeIMeTa WU3y4YeHUd, Kak OIMCaHO B IaHHOM JIOKYyMeHTe, MOTYT
IpeIOCTaBJIATE BO3MOXHOCTE I[IOJIB30BATEJIO MIpaThk B OIOHY WM 0OoJiee
VMHTepakKTUBHEIX "urp" ¢ ycTpo¥cTeoM. Hamnpumep, Jwoboe U3 DTUX
YCTPOMCTB MOXeT BKJIOUATL B Ccebd pas3BjleKaTeJIbHEM pPeXuM, B KOTOPHIM
MOXHO BOWTHM IIOCPEINCTBOM MaHUIYJUMPOBAHUSA YCTPOMCTBOM (HaIpUMep,
IOCPedCTBOM IIOCTYKMBAaHMA, BCTPAXUBAHMA, BpalleHMs, BHIOYBaHUSA B
NpeIBapUTEJIbHO  ONpeneJIeHHOM  KoMOMHauMM UM T.H.) . B neJsioM,
pa3BJIeKaTeJILHEM pPexXuMM MOXeT BKJIoYaTL B 2 cebsa oIOHO wmiIM 0Oojee
npencTaBjgeHut (HamopuMmep, LED-CBeTOBYI MHIOMKALNMIO, TOHB/MYy3HKY,
ma®JIoOHE BMOpAUWM WM WX COUeTaHWd) U/UIM UTPH. YCTPOMCTBO MOXET
OEITL BHIIOJIJHEHO C BO3MOXHOCTBI IIPeloCTaBJIATE BO3MOXHOCTE BHOOpa
COCTOSHUM MNpelCTaBJIeHVS WIM MUIPOBEX COCTOSAHMM (MTP), KOTOPHE
OOJDKHEL OBITH CHIPAHH, WJIM OHO MOXeT CJydalHeM o00pas3oM BHOMpPATh
OOHO. B 1eJioM, UIPH MOTYT OHTE MHTEPaKTUBHEMM, [OIPeIOoCTaBJIARIINMA
BO3MOXHOCTE IIOJIE30RATEJIO NPelOCTAaBJIATE BXOINHHE HOaHHHBE, HaIlpUMep,
yepes3 OIOHO wmiIM 0OoJiee CpPeXOCTB BBOIa, TakKuUX KakK I[IepeMelleHue
YCTPOMCTRa, IOCPEenCTBOM OOHapPyXeHUH OBIDKEHU S, KacaHusga
YCTPOMCTBa, UYepe3 KHONKY WU/WUIM eMKOCTHOM JaTuuK (HalpuMmep,
obHapyxeHre TYOH M T.O.), OOHAPYXeHMS BHIOXAa/BO3OYMHOTO IIOTOKA,
BCTAaBKM U/WIM yHaJIeHUS KapTpumoxa ¥ T.I.

[063] Hamnpumep, pasBJIeKaTeJIbHEM peXxuM MOXeT BKJIUATh B cedd
UTPY, TakKyln KkKak cJenyomasa mabJioHy HuIpa, B KOTOPOM YCTPOMCTRBO
ONpeIcTaBJIgeT BHEXONHYI MHbopMauuio (Haopumep, OIMH wuImM ©Oojee LED,
CBeTAmMxXCS B y30pe U/MiIM 1LBeTe), U YCTPOMCTBO (HanpuMmep,
KOHTPOJIJIep) MOXeT OoIpenesfaTh, CoBIalaeT JM OTBeT, BBEIESHHHM
IOJIL30BaTEJIEM Ha CpelCcTBe BBONa, C IIpPelBapUTeENIBEHO OIpelelIeHHBM
OTBeTOM. B 1IeJloM, TOT Xe& KOHTPOJLJIEP, WMCIOJb3YyeMHM IJIS YIpPaBJIeHUI
HaTpeBaTeJeM, MOXeT OHITH VCIIOJIb30BaH s yIIpaBJIeHNU A
Pas3BJeKaTeJbHEM PEeXVMOM, BRKJILUAKIMM B cebs UIPH. AJBTEPHATURHO,
OTHeJIbHEIM KOHTPOJIJIEP MOXeT OHTE MCIOJL30BaH M MOXeT CBA3HBATHCH
C KOHTPOJJIEPOM, YHNpPaBJAKIMM HaTpPeBaTeJIeM.

[064] OpmHa wmiam ©OoJiee WUI'P MOTYT BKJIKOUYaATE B Ccebd UIPY Ha
3aloMyHaHve. HamnpuMmep, B MWI'pe Ha 3aloMMHaHMe YCTPOMCTBO MOXeT

IIpenCTrTaBJIATE BEXOIOHYI IIOCJIeIOBaTE€JIELHOCTE WM OllpeneJidAThb, COBIIaaeT
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JU  IIOCJIeDOBaTeJIbHOCTH OTBETOE, BBelleHHAaA [I0JIb30BaTEJIEM  Ha
CpencTBe BBOIA, c IpenBapuUTeJbHO OIpeneJIeHHOM
[IOCJIeDOBATEJIBHOCTEID OTBeTOB. OOHa WM 0oJlee MIP MOI'YT BKJIOUATL B
cebsa nrpy B VHULIVNPY €M BHIBOL, B KOTOpOM’ YCTPOMCTEO
IpencTaBJigseT BHBOIL B OTBeT Ha I[IpeOBapUTEJILHO  OlpeleJIeHHHN
IIOJIb30BATEJILCKUM  BBOI. Hanpuwmep, YCTPOMCTBO MOXET OCRBEMAaThb
IOCJIedOBaTEeJIbHOCTE I[IO—Pa3HOMY PACIOJIOKEHHEX W/MJIM pPaclBeUeHHHX
LED Ha oOCHOBe yIUla WIM IepeMelleHrsa, B KOTOPOM II0OJIb30BaTeJIb
yIepXxXmuBaeT YCTPOMCTRBO.

[065] OmuHa wmim ©OoJiee UIP MOTI'YT BKJIOUATE B CceBd UIpy TUIla
maHca, B KOTOpOMn YCTPOMCTRO BHIIIOJIHAETCSA C BO3SMOXHOCTEBK
oToBpaxaThk CIydaMHyl KOMOMHAIIMI OOHOTO MM O00Jiee I1IIBETOB, TOHOB
W BUOpauuU B OTEBET Ha npenBapuTeJIEHO onpeneJIeHHEMN
IOJIL30BATEJILCKMM BBOO. PasBJIeKaTe&JILHHY pPeXVMM MOXeT BKJIOUATH B
cebda uUrpy Ha oToOpaxeHMe, B KOTOPOM CpPeICTBO BEHBOIOA COOEPXUT
MHOXeCTBO LED, M B KOTOPOM YCTPOMCTRBO BHIIOJHAETCH C BO3MOXHOCTLHIO
OCYmEeCTBJIATE LMKJ IO MHOXeCTBY LED B NpedBapMUTeJIEHO OIpelelJIeHHOM
IIOCJIENOBATEJBHOCTY LIBETOBR B OTBET Ha [NPpeOBapMUTeJILHO OIlpeleJIeHHEMN
IOJIL30BATEJILCKMIM BBOL. PasBJIeKaTEJILHHY pPeXMM MOXeT BKJIOUATL B
ce®d TOHaJIbHYK MUIPY, B KOTOPOWM BEEOI COIEPXUT MHOXECTBO TOHOB, U
B KOTOPOM YCTPOMCTBO BHIIOJIHAETCS C BO3MOXHOCTBLI BOCIPOM3BOAUTLH
IpenBapuUTeJIbHO OIpelesIeHHYI I[IOCJeNoBaTeJJbHOCTE TOHOB B OTBET HAa
npeIBapuUTeJIbHO OIpellelIeHHH I[10JIb30BaTeslbCKUY BBOI.

[066] Kak VIOMAHYTO, VYCTPOMCTBO MOXeT OHBTbL BEHIIOJHEHO C
BO3SMOXHOCTBIO [IepeKJInUaTsCA MeXIay HOpPMaJlb HEIM PEXVMOM u
pPasBJeKaTeJIbHEIM PeXVMOM IMIOCPelICTBOM IMIpMMeHeHMsa OIHOM wWiau OoJiee
npenBapuUTeJIEHO onpeneJjIeHHHX [I0JIE30BAaTEJIbE CKUX MaHUITYJIAIUNA K
CpencTBRY BBOIa. Hamopumep, YCTPOMCTBO MOXeT OHBTL TIIOBEPHYTO. B
HEeKOTOPHX BapMaHTax BXOIOHOE CPeICTRBO YCTPOMCTRA COOEPXUT
aKCceJIepoOMeTp, " YCTPOMCTBO MOXeT OHTEH BHIIOJJHEHO C BO3MOXHOCTHIO
[IeperJIodaTeCa MeXIy HOPMAaJIBHEIM PeXVMOM M pas3BJIeKaTeJIbHEM pPeXVMOM
IIOCPENCTBOM IIepeKaTHBaHMA WJIM [IOBOPOTa YCTPOWMCTRBa (HaopuMep, TpHU
i 0oJiee pas3) B OOHOM WM OoJiee HalpaBJIeHMAX.

[067] B InoHOJIHEHME WMJIM aJIbTEPHATUMBHO MIpaM, pa3BJieKaTeJIbHEN
pexuM MOXeT BKJIOUATL B Ccebd pas3BjieKaTeJIbHEIM BHBOA (oToOpaxeHUe),

KOTOpBIﬁ VMHVWIIMNMPpYyEeTCA npn BXOoIoe B paBBJ’[eKaTeJ’IbHHﬁ PEXVIM .



23

HanpuMmep, kKakK VYIOMAHYTO, pasBJieKaTeJIbHHIM BEBOI MOXeT BKJIOUATL B
cebsgs omHO WM OoJlee U3: OTOoOpaXeHMS MHOXeCTBa LBeTOB U/WIK
Y30pOB Ha CpelcTBe BHBOOA, TOH WM IIOCJIeOOBATEeJILHOCTEL BHBOIOB,
BuOpalMin MM [IOCJENOBaTEJIbHOCTL BUOpalLUin.

[068] IIpenmoTeBpalleHMe YTEUKU

[069] Coryacymomuecsa C pealu3aluMaMu TEeKymeTo openMeTa
U3YUEHUS YCTPOMCTBAa, OIMCAaHHEE B ITaHHOM IOKYMEeHTe, MOI'YyT OHTh
BHIIIOJIHEHEL C BO3MOXHOCTLIO I[IPedoTBPAallaTb WMJIM YMEeHbIaTh YTeukKy
UCcrnapgaeMoro BellecTBa. Kak YIOMAHYTO, YyTeuKa XMIKOTO MCIapaeMoIo
BelecTBa, TakKoro KaK MacCJlgHUMCTOe MUclIapseMoe BemecTBO (M, B
YacTHOCTHM, KaHHaOMHOMIHEE Macja), ABJdeTcsa oOcoBeHHO IOCTaBJIgMeN
HeNIpUATHOCTM B MCHapuTese, IIOCKOJLKY MCIapsaeMoe BelleCTBO MOXeT

BEICEIXAaTh Kakr JIMIIKaAa, nePTeoépaBHaH cybcTaHuusg, dTo ABJIAETCA

HENPUATHEM UM MOXET HapymarTb paboTy YCTPOMCTREA, ocoB®eHHO
MHOTOKPATHO MCIIOJIL3YEeMOTO bparmMeHnTa (HanmpuMep, OCHOBAaHUSA
ucrnapmresa) . YTeuka IOPYIMX XMIKMX MCIAPSIeMEIX BeEmeCTB TakKxe

ABJISEeTCA HexeJlaTeJIbHOM.

[070] CorJjlacyrmmuecs C peann3alumuaMm TeKyleIro npeIMeTa
M3YUEeHUSa  YyCTPOWMCTBA, OIMCaHHHE B OaHHOM JIOKYMEHTe, MOTYT
BKJIOUATL B ceB®a oOoHYy wiIum 0o0Jlee BIOMTHBaKIMX OPOKJIAOOK WM
2JIEMEHTOB, KOTOPHE OPMEHTUPOBAHHE Ha IIPeOOoTBpalleHVe YyTeuku 0e3
HapymeHsa BO3IOYMHOTO I[IOTOKa MM (QOpMMPOBaHMA IHapa. B LeJoM,
BJlaT’'a ¥ UYacTMULBE M3 IIapa MOI'YT oceIaTh Ha O(uiIbTpyllel IporJamke,
KOoTOopas HaxXOoIUTCS BHE OCU OTHOCUTEJILHO IIYyTM Iapa.

[071] B cooTBeTCTBUM C pealM3alMAaMM @ TeKymelo [IpelMeTa
U3YUYEeHNsI, YCTpOoMCcTBa ucIapeHus (YyCTPOMCTBO U CHUCTEMH) MOTYT
cComepXaThb HarpeBaTeJILHHM SJEeMeHT, BKJIDUalmMUy B cebsS pPes3UCTUBHEMN
HaTrpeBaTeJIbHEM SJIeMeHT. HaTpeBaTeJIbHHM SBJEeMeHT MOXeT HaTlpeBaThb
UcIapgaeMoe BelecTBO, Tak UYTO TeMlIepaTypa BelecTBa yBeJMUMBaeTCd.
Ilap MoXeT OHBTL COOPMMUPOBAH B pel3yjbTaTe HaTl'peBa BellecTBa.

[072] B HEKOTOPHX CJydYasax YCTPOMCTBO MCHapeHMS MOXEeT MMETH

"aTommzaTop" wam  "kapToMmanzep", BHIIIOJIHEHHEM C  BO3MOXHOCTBLIO
HaTrpeBaThk OQOpMMPYKRIUM aspo30Jib pPacTBOpP (HaIpUMep, MCIapsieMoe
BEIleCTBO) . JIclapfAeMoe BemeCTBO MOXeT OHTE HaI'peTO OO IOCTaTOUYHOM

TEeMIIepPaTypPH, TakK UYTO OHO MOXeT MCIapaATbCsa (HanopuMmep, Mexny 200°C
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n 500°C, wHanpumep, Mexny 250-450°C, wmexnmy 270-420°C m T.m.).
YCTPOMCTBO MOXEeT BKJUATE B cebd omOHY MM 0oJiee IpelBapUTeJIbHO
3alaHHEIX TeMIIepaTyp McCIapeHusa, ¥ YCTPOMCTBO MOXeT pPelyJIMpoBaTh
(Uuepe3 KOHTPOJJIEP, BRJILUaIMY B cebd JIOTMKY OOpaTHOM CBA3U)
TeMIlepaTypy B  I[IPeOBapUTEJILHO ompenesyIeHHYID  U/WMIM  BHOPAHHYIO
TeMIlepaTypy .

[073] AToMMB3aTOP MOXeT CcoIepXaTh HeOOJbION HaTrpeBaTeJlbHBN
SJIEMEHT, BHIIOJHEHHEN C BO3MOXHOCTBLIO HaTrpeBaTh W/MJIM MUCIAPAThL, IO
MeHBIIe Mepe, OOJI MCHapsaeMoT'o BemMecTBa, M MaTepual OuUTWMIIA,
KOTOPEM MOXEeT BTATMBATH XUIKOE MCIIapAgeMoe BeMeCTBO B aTOMMU3ATOP
(HannpuMmep, HarpeBaTeJlb) . Korma yCTpoOMCTBO BKJIKOUaeT B celd
MaTepuall ouTMIISA, MaTepuall QUTMIIA  MOXeT COOepXaThb KBaplleBEHE
BOJIOKHa, XJIOIOK, KepaMMKy, I[IeHBKY, CeTKy M3 HepXaBellel CcTaJu
U/UIV BepeBOUHHE MHYpPH. MaTepuasl OUTUIIA MOXeT OBTL BHIIOJHEH C
BO3BMOXHOCTBEK BTAI'MBATE XMIOKOE MCIlapsaeMoe BelleCTBO B aToOMU3aToOp
Bes IoMOmMM Hacoca WMIM »OPYIOM MexXaHMUeCKOMW IMOOBMXHOM UYacTH.
[IpoBOL CONPOTUBJIEHMSA MOXeT OBETE HaMOTaH BOKpyI' MaTepuala OouMTuiis
M CcoelOVHeH C I[IOJIOKUTEJIbHEIM WM OTPMLATEJIEHEM [IOJIIOCOM MCTOUHMKA
TOKa (HalpuMep, MWMCTOUHMKA DSHepIuu) . I[IpoBOL COIPOTUBIIEHUA MOXET

OBITH KaTyH_IKOI\/JI. Kornoa IpoBoOonO COIIPOTUBIIEHIMA IIPMBOIOMTCHA B HeﬁCTBMe,

IIPOBOLIO COIIPOTURIIEHMA (nam KaTymKa) MOXeT MeThb YBeJIMdeHMre
TeMIIepaTyPE B pesysieTaTe IIpOTEKaHMA TOKa uepes IIPOBOIO
COIIPOTUBIIEHNA, UTOOH dbopMUPOBATE TeIlJIO . Terio MOXeT

nepelaBaThbCd, IIO0 MeHbBIEeM Mepe, O(paTrMeHTy MCIapsaeMOoTO BelleCTBa
yepes MNPOBOOAMMI, KOHBEKTUBHEIM W/WUIYM PaIMALVOHHEN TerJIooOMeH,
Tak 4dTo, 10 MeHBIIeW  Mepe, bparMeHT MCIapgeMOI'0  BelleCcTBa
nucrapsgaeTcs.

[074] AJIE TEPHATHUBHO WJIIN B IOOIIOJIHEHME K aToMM3aTopy,
YCTPOMCTBO MUCIapeHMsa MOXeT OHTEL BHIIOJHEHO Kak "kKapToManszep",
UTOOH QOPMMPOBATE alspo030Jib M3 MKCIapsaeMoI'o BelleCTBa IJIA BIBEXaHUA
[I0JIE30BaTEJIEM. KapTomalizep MOXET comepXaThb KapTPpUIX u
aToMM3aTOop. KapToMamsep MOXeT CONepXaThk HaTlpeRaTeJIbHHEIM BJIEMEHT,
OKPYXEHHHM NPONMTAHHEM XMIKOCTEI I[IOJIM-IIeHOMaTepMaJioM, KOTOPHM
IOeICTBYyeT B KadeCTBe OepXaTelld MCIapdeMOoTl'0 BelleCTBa (HalpUMeD,

XKUOKOCTHU) . KapTOMaﬁEBep MOXeT OBITE MHOT'OKPaTHO VMCIIOJIb 3y EMEIM,
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PEMOHTONPUTOIHEM, 3alpabBiideMuM MU/MJIM OIOHOPAa3OBHM. KapToMmalsep
MOXeT OHTBb MCIIOJIE30BaH C pe3epByapoM Jd »Do0aBOUHOTO XpPaHeHUA
MCIIapaeMOT'0 BelleCcTBa.

[075] Bozmyx MOXeT BTAIMBATLCA B YCTPOMCTBO MCIapeHUs,
yTOOL YHOCUTEH MCIIAPUBIMUMCSA a®p030JIb OT HaTrpeBaTeJILHOTO BJIeMeHTa,
I’oe OH 3aTeM oXJlaXOaeTCcd UM KOHIOEHCUPYeTCHd, UYUTOOH (opMUPOBATH
XUIOKME  YJaCTHIEH, B3BeMEeHHEEe B BO3IOYXE, KOTOPHE MOTYT 3aTeM
BHITATMBATBLCSA M3 MYyHIONTyKa [OoJIb30oBaTeJieM. Hanpumep, Jwoboe U3
YCTPOMCTB, OIMCAHHHX B TaHHOM OOKYMEHTe, MOXeT BKJIOUATL B cebd
BHITSXXKHOM KaHaJl MJIM IIPOTOK. BHTAXHOM KaHaJ MOXeT OHTL B COOOMeHUM
10 Tekyuel cpele C HarpepaTeJieM, Tak UTO Iap, CchOopMUPOBABIUMCSA
IOCpeICTBOM HarpeBaTeJisd, IPOXOIMT B BHTSKHOM KaHall, KOTOPHM
TakXxe HaxXOOMTCSA B CoOoBmeHMM IO TekKydueM cpele C MYHOITYKOM,
KOTOPHM MOXeT OHTL O0O0BLedIMHeH C YCTPOMCTBOM (BRJILUAKMMM B cebd
KapTPpUIX) .

[076] OmmH wmam ©OoJiee acleKTOB YCTPOMCTBa MCHaApPeHMS MOTYT
OLITE CHOPOEKTUPOBAHH U/MIM YIPABJIATLCA OJS TOTO, UTOOH IOCTaBJIATH
map <Cc OOHMM WM ©oJilee YyKa3aHHBEMM CBOMCTBaMM IIOJIB30BAaTEJO.
Hanpumep, acCIlIeKTH YCTPOMCTBa MCIapeHusd, KOTOpPHE MOT'YT OHTBH
CIIPOEKTUPOBAHE  U/UJIM  yIPaBJISTLCH, UyTOOE  OOCTaBJIATH nap c
YKa3aHHEIMM CBOMCTBaMM, MOTYT COIepXaThb TeMIepaTypy HaTpeBa,
MexaHM3M HaIl'peBa, BOBOYMHEHE  BIIYCKHHE OTBEPCTUS YCTPOMCTRBA,
BHYTPEHHUM 00BeM YyCTPOMCTBa M/MJIM COCTAB BEIEeCTBaA.

[077] OSHeprusa MoOXeT TpeboBaTbCAa IJIA PabOTH HarpeBaTeJILHOTO
2JIEMEHTa . SHepTrUsa  MOXET OHITH [IoJIydyeHa OT aKKyMyJIdTOpa B
BIIEKTPUUECKOM COeOMHEHUN c HarpeBaTeJIbHEM 2JIEMEHTOM.
AJILTEpPHATMBHO, XMMMUECKad peaklMsa (HalpuMep, CITopaHue WM Opyrasd
BIIEKTPOXUMUUECKA A peakums) MOXeT NIpenoCcTaBJIATh SHEPTH
HarpeBaTeJIbHOMY 32JIEMEHTY .

[078] TepmmH "azposzoJib" MOXeT, KakK IIpaBWJIO, CCHJATbCS Ha
KOJIJIOMIHEM PacTBOP MeJIKOBEPHUCTHX TBepOEX YacTHl WM KaleJb
KMIKOCTM B BO3IYyXe WJIM IOPYT'OM Traszse. B 11eJloM, aspoO30JiM, OIMCaHHHE
B IAaHHOM IOOKYMEHTe, HABJAKOTCH XUIKMMM aspoO30JIAMM, ITJIaBHEM 0OO0pas30M
(>80%, >85%, >90%, >95%), M3 XUIKMX UYaACTMI, B BO3Oyxe. XKMIKMe WMIU
TBEPOLE UYacCTULE B aspo30JiM MOI'YT MMETH M3MeHAKIMeCsS OMaMeTPEh

cpenHeIZ MacCcCHI, KROTOpad MOXeT MSMEHATBECA B IMalila3oOHe oT
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MOHOIMCIIEP CHEIX aspoi30Jen, [IPOM 3B O IVMEIX B JabopaTopumn u
comepXxamyx dYacTUUE eOMHOODpasHOT'O pasMepa, OO IIOJMIOMCIIEPCHHX
KOJIJIOMIOHEIX CUCTEM, XapaKTepUIYIRIMUXCI OMalla30HOM pasMepOB YacTHUll.
Korma pasMepsH 52THMX 4YacCTHUL CTaHOBATCHA OOJiblle, OHM MMelT O0oJee
SHAUUTEJIBHYIO CKOPOCTBL OCaXIeHMI, KoTopasd 3acTaBJligeT MX BHIIamaTb
B OoCalok U3 anpo30Jia OHCTpee, @Oejasd BHEMHUN BUI aspo30Jia MeHee
IJIOTHEIM, M COKpallaTk BpPeMsa, B TeueHMe KOTOPpOIO anpo30Jik Oymer
BMTaTh B BO3IOYyXEe. [TpMeuaTeJIbHO, UTO akspo30Jib C  MEeHbBIMMMU
JacTullaMM OyIOeT BHIJIAOeTb ©OoJiee TYCTHEM WMJIM IIJIOTHBEM, IIOCKOJIBKY OH
MeeT OOoJIblle YacTUll. UYMCJIO YacTHUI MMeeT Tropas3no OoJibllee BIMAHUE
Ha CBeTopaccesgHMe, UYeM pal3Mep uyacTul (IIo MeHblley Mepe, IJA
paccMaTpMBaeMEIX  OMalla30HOB  pasMepa 4YacTull) , TakMM oOpa30M,
IpenoCcTaBJIgs BO3MOXHOCTb oByaky napa C ropaslo ©OJIBINMM
KOJIMYECTBOM MEHBIMX YaCTMI BHIJISOETH ILJIOTHEeEe IO CpaBHEHUK C
oBJIaKOM, WMMEKIMVM MeHbIlee KOJMUEeCTBO, HO 0O0Jiee KPYIIHHEX I10 pasMepy
JacTull.

[079] Ilap MoOXxeT, B  LIeJIOM, CCHJIATBCSH Ha CcyOCTaHLMIO B
razoobpasHOM COCTOAHMM IIPpM TeMIepaType HMke eTro KPUTHUUeCKOMU
TOUKM. Korma MCHOJIB3YyeTCd B IOaHHOM NOKYMEHTe, Ilap MOXET BKJIIUATH
B cebda KUIOKUM anpos0Jib . Oiisa yooocTrea, T e PMMUHEL "rmap" u
"asposzoyk", KOTOPHE MOTYT, Kak IIpaBWJIO, CCHJATLCA Ha XUIOKME
anpos30JM, MOTyT OHTH MCIOJL30BaHH B3aMMO3aMeHSAeMO B IOaHHOM
OOKYMEeHTe, UTO ABJIAETCSH O OBUHEIM B oBJjacTu 2JIEKTPOHHEIX
UCIapUTEeJIbHEX YCTPOMUCTE.

[080] CrniocoBr M YCTpPOMCTBa, OIMCAHHEHE B OAaHHOM IOKYMEHTe,
VMEeIT  mMPOKMUYM  IMalasoH  [IpMMeHeHMM  IOJig BIORIXAHMS aKTUMBHOTO
BeMeCcTBa, TakKoTo KakK JeKkapCcTRBa nus3 PacTUTEJIBHOTO CHPB A,
bapmMaleBTHUUECKHUE npernapaTH], HYTPULIEBTUKHN VI Joboe opyroe
BEMEeCTBO MJIS BIBXaHMA, UYTOOHE IPEeOOoCTaBJIATH IIOJB3Y WM OIYyIEeHNKE
KOHEUHOMY TIIOJIb30OBATEJIK. B HEKOTOPHEX BapuMaHTax OCyMeCTBJIEHUS
YCTpOMCTBa, OIMCaHHEE B »OaHHOM JIOKYyMeHTe, BKJIKUAKT B cCeb4
pe3epByap, MUMeomuy XKUIKOCTL, CcoIepXallyl aKTMBHHY MVHIPeOVeHT,
TakoM KaK HMKOTHMH, KOHOIJIL WJIM KaHHaOMHOUI.

[081] TepmmH "KOHOILIA" CCHUIAETCHA Ha pPacTeHMd BMIOa KOHOILIM U
€e PacCCHIIHEE JIMCTOBHE IIPOOYKTH WM SKCTpPpaKTH. Kak VYIIOMAHYTO

BHIIE, TepMUH "kaHHabuHOoMIO" ccrJlaeTcs Ha pPacTUTeJIbHEE NI
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CMHTEeTHUUECKME XUMUUeCKMEe CMeCH, IIPUCIOCOOJIeHHEEe IJISA aKTUBalUU
KaHHaOMHOMUIOHEIX PEelLelTOpPOB ¥  BH3HBalMMe OMOJOTUUEeCKUMN 2ddekT.

KaHHaOMHOMOH BKJIKUYAT B cebsda KMCIJIOTEHIL, COJIN n OMOaKTUBHEE

CTEepeOon30MEPH . [IpuMepPHEE KaHHaOMHOMOE BKJIIOUYAT B cebga
TeTpaluOIpOKaHHaOMHOJI (THC) , KaHHaOUTepOJIbHYD  KUCJIOTY (CBGA) ,
KaHHaburepoJ (CBG) , TeTpalMOIPOKAHHAOMHOJIBHYID  KUCJIOTY (THCA) ,

KaHHabuxpomMeH (CBC), kaHHabuumukigoys (CBL), xaHHa®uBapuH (CBV),

KaHHabuxXpoMeBapuH (CBCV), KaHHabuIrepoBapmH (CBGV) ,
KaHHabUIT epOJIMOHOME TUJIIS QUP (CBGM), omedpTa-8-TeTpal'MOPOKaHHaOMHOJ
(D8THC) , oeJlibTa-9-TeTparMapoKaHHaOMHOJI (D9THC) ,

TeTparMapokaHHabtuBapuH (THCV), KkKaHHaOMHOJBHYK KucjaoTy (CBNA),

KaHHaOMHOJI (CBN) , KaHHaOUIMOJIbLHYID KUCJIOTY (CBDA) ,
KaHHaOUOVBaPUIIEHYIO KMCJIOTY (CBDVA), KaHHabuMIMoJl (CBD),
KaHHaObUXPOMEHHY KMUCJIOTY (CBCA), KaHHaBbuUxXpoOMeH (CBC) WJIN
KaHHaOMIIMKJIIONIEHYIO KMCJIOTY (CBLA) "/ WM JII0OVIO COJIb MJIIN

CTEPEOU30OMEP BHIIEYKA3aHHOTO.

[082] YcTponcTBa, ONMCaHHEE B OaHHOM  IOKYMEHTEe, oJjig
bopMMpPOBaHMSA BIOHXAEMOM al®p030JIM MOTYT BKJIOUATE B ced®d OCHOBHYID
YacThk, MMENIyl aKKyMyJIATOp, KapTpUIX WM pe3epByap, BKJIOYAIUM B
cebs MM BHIIOJIHEHHB C BO3MOXHOCTBI BKJOUATE B Ccebs ucHIapsaeMoe
BemeCcTBO, IIO0 MeHbleM Mepe, OIHO CPeIOCTBO BBOIa (HaopuMmep, B
HEeKOTOPHX BapraHTax ©0e3 kKaKoTo-JuOO BBOIA Ha BHEMHeM IOBEPXHOCTHU
YCTPOMCTBA, Hamopumep, "OeckHomouHoe") M cxeMbl OJIg YIIPaBJIEeHUS
YCTPOMCTBOM.

[083] VYcrporcTeo 200 mMcHmapeHMs, B COOTBETCTBMM C HEKOTOPHEMU
peanM3zalMaMM TeKylmeT'o IpelIMeTa M3y4deHMda, I[IOKa3aHo Ha our. 1 um 2.
YcrporicTrBo 200 wmcoapeHMA BKJIOUaeT B 2 cebsa 1OBe  (MJIbLTpyoIMe
OporJlanku 222a, 222b. duapTpyolMe NpOKJIaOKM 222a,b pacnojarawnTcs
He Ha LeHTpaJlbHOM OCHM BO3IOYIHOTO KaHaJja 212. Korma ap IOBUXeTCA
BHM3 IIO BO3IOYymMHOM Tpybke 208 ¥ HauMHaeT BO3BpallaTbCad B XUIKOE
COCTOSAHME, KOHIOeHcalusda W arperaumMsa dYacTul OyIOdyT [IPOUCXOIUTH.
Korma mnap BHXOOUT M3 BO3OYMHOM Tpydkm 208 B BO3OYIHEM KaHal 212,
BJIara (cMm. owur. 1) wm ©OoJjee KpYIHBEHE YacTHMUH (cM. ©our. 2)
OUIBTPYITCA B HOpoKJIalgku 222a,b (T.e., [IOCPeICTBOM CWJIEL TSXeCTH)
tes [IpensaTCTBOBaAHUA [IOJIE30BATEJIE CKOMY 3aTATMBaHNUD yepes

YCTPOMCTBO .
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[084] OmHa wmam  ©OoJlee TIPOKJIAOOK  IOJIS  MCIOJB30BaHMUA  C
VCIIapUTeJIbHEM YCTPONCTBOM, OV CaHHEIM B OaHHOM OOKYMeHTe
(BRJIOUaKMMYM B cebda OpokJankm 222a,b), MOT'yT OHTH BHIIOJIHEHE U3
BIOMTHBAKIEIO  MaTepuaja. BOuTHBaKmMMUI  MaTepuajl  MOXET OBICTPO
BIOMTHBATE BJIATY UM [OIPEeOOCTaBJIATE BO3MOXHOCTE OHCTPO pacCeuBaTh
ero TeM caMeM. TakuMmM o06pas30M, BIOMTHEBAKMUN MaTepuall MOXeT OHTH
TUOPOOUIIBEHEIM. [IpMMEpPHEE MaTepMalJibkl BRJIKYAKT B ceb®sda, HO He TOJIBKO,
XJIOTIOK, Hanpumep, OyMaTly M3 HEeTKaHOTO XJIOIKa, BOWJIOK, LeJlInJo3y
WM  TUOPOQUIIBHEIE  IIOJIMMEPH. HOomoJIHUTeJIEHO, ooHa wiIu  BDoJiee
IPOKJIANOK MOTYyT OHTE COOPMMPOBAHE, UTOOH MMETH M3OTHYTYIRD OGopMy
WM OpMeHTaluuo, Kak IIoKa3aHo Ha our. 1 m 2. AJbBTEepHaTHMBHO, OIHAa
M 0oJiee IIPOKJIaOOK MOI'YyT OHTE NPaKTUUEeCKM I[LJIOCKMMM ILJIaCTVHaMN.
B CoOTBeTCTBMM C HEKOTOPHMM pealM3alMiaMy TekKyllel'o IIpelMeTa
M3YUYEeHNsa, OHOHa WM O0oJlee MNPOKJIAOOK MOI'YyT OHTH BHIIOJIHEHE W3 IBYX
i 0oJiee TOHKUX JIMCTOB MHOTOCJIOMHOTO MaTepuala.

[085] OnmHa wmam ©oJiee TMIPOKJIAOOK MOTYT OBTE  PaCIIOJIOXEHE
BHYTPM WM OJM3KO K MyHONTYKY, C TeM, UYTOOH 3axXxBaTHBaTb BJaly
HEeIIOCPEeLCTBEHHO Ilepell BIOHEXaHMeM IIoJIb30oBaTejieM. HONOJIHUTEJIBHO, B
HEeKOTOPHX BapMaHTax OCyLleCTBJIeHMA, KaK I[IoKa3aHo Ha o¢wur. 1 m 2,
OonOHa WM OoJiee MNPOKJIALOK MOTYT OBTH NOOHATH BIJIOTHYID WM PAOOM C
BHYTPEHHeM I[IOBEPXHOCTBLI MCIaApPUTeJII C TeM, UYTOOH MMHUMU3VPOBATH
[IOMexXM IOPYTMM KOMIIOHEHTAaM MCIapuTesia. AJbTepHAaTMBHO, OIHA WK
foJiee HNPOKJIAOOK MOTYT OBTE OTTAHYTH OT BHYTPEHHMX CTEHOK C TeM,
UTOOH MaKCUMU3UPOBATE Jomanb [IOBEPXHOCTH, OOCTYIIHYI OJId
[IOTJIOCMEHMSA BJarm. [IpoKJagkyM MOTYT OHTb NPAMOYTOJIBHEIMM, KPYIJIBIMU,
OBAJILHBEIMM, TPEeYyTOJILHEMM, KBaOPaTHHMM WM OPpyToM oGopMu. OdopMa U
pa3Mep IIPpOKJaIok BHOMpaeTCs TaK, UYTOOH MMHUMUIKMPOBATE IIOMeXU C
BO3IOYIHEM KaHaJloM, B TO Xe BpeMfd MaKCUMU3UPpyd CcOoOp BJaruM U
yacTull.

[086] Opyron IPVIMEPHHN NCIIapUTeIb 300, VCIIOJIBb 3Y MU
npokJankm 322a,b 1Jjd ocaXneHusa BJaruM, IIOoKa3aH Ha our. 3A m 3B.
Vcnapuresnrs 300 BraouaeT B cedd kapTpumx 301, KOTOPEM HABJISETCSH
OpucoenuMHAeMsEM K = MHOTOKPAaTHO MCIIOJIb 3Y €EMOMY KOMIIOHEHTY 311
(KOTOPRIM MOXeT BKJIOUATL B celd BDJIEeKTPOHUKY IJId BJIEeKTPONUTaHUA
ycTpoucTBa M T.n.). Kak nokaszaHo Ha our. 3A um 3B, kapTpumx 301

BKJIOUaeT B ceba pe3epByap 302, yzeyg 343 HarperaTeJsid, BO3OYIIHYI
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Tpybky 308, co3manmyl BO3OYMHEM KaHalk, ¥ MyHImTyk 303. Kak
[I0OKa3aHoO, MNpoKJalku 322a,b MOTYyT OBTH NPAMOYT'OJIBHEIMM, ILJIOCKMMU MU
pacrnojlaraThkCcsda IapaJljieJJbHO ¢ MyHOomTykoM 303 Ha OOHOM M3 IBYX
CTOPOH BO3OymHOM Tpyobkm 308 (T.e., BHe OCKM C BO3OYMHOM TpyOKOM
308) . UVcnapuresar 300 MOXeT HOOIOJHUTEJIEHO BKJIOUATE B cebg Jmodon
n3 OTJINUNTeJIbHEIX [IPU3HaKOB, OTIMCaHHEIX B aTeHTe CIlA N\
15/053,927, ozarmyiaBJeHHoM  "VAPORIZATION DEVICE SYSTEMS  AND
METHODS", 3BaperucTpupoBaHHOM 25 derpanga 2016 roma, nybjauxauus N
US 2016-0174611 Al, BCce COIepXMMOe KOTOPOTO COHOEPXMTCH IO CCHUIKE
B IaHHOM OOKYMEHTEe.

[087] IOpyro¥ TOpMMepHHM uchapuTesas 400, KOTOPEM  MOXEeT
VCIIOJIE30BaATE OINHY WM O0oJiee TMpPOKJAaIoK, IIokaszaH Ha o¢ur. 4A-6B.
Kak mnokaszaHo Ha owur. 4A m 4B, wucnapuress 400 pBrjouyaeT B cCceb4d
MHOTOKPAaTHO MCIOJbL3yeMH KoMIoHeHT 411 ¥ kapTpumx 401. InaMeTp
ycrporicTBa 400 MOXeT OHTH OOJbBIle WYMPMHH (HaopuMep, OoJbme 1,2X%,
1,3x, 1,4x, 1,5x, 1,6x, 1,7x, 1,8x, 1,9x m T.m.), dYTO IIpHUOaeT
YCTPOMCTBY, B B3HAUMUTEJLHOWM CTeleHM, OJMHHBENM ¥ IIJIOCKMM BHENHUM
BUI .

[088] Ob6pamasck kK ¢ur. 5A m 5B, MHOTOKPATHO MCIIOJL3YEMEMN
KoMIIoHeHT 411 BkJoUaeT B ceba oboJgiourky 431, KoTopad MOXeT
pa3MemaTh SJEeKTPOHUKY OJad pabdoTe mucnaputesnda 400. JONOJHUTEJBHO,
MHOTOKPATHO MCIIOJb3YyeMEl KOMIOHeHT 411 MoXeT BKJIOUATL B cebs
BUMBVAJILHEM MHOMKaTOP 421, TakoM Kak oIuH wuiamu O0oJjee LED, niga
CUTHaJIU3UPOBaAHUA o padboueM cocTosHUM MchoapuTenas 400. JaJbHUM
KOHell MHOTOKPAaTHO MCIOJBb3yeMOoT'o KoMIoHeHTa 411 (mokas3aH Ha Qur.
5A um 5F) BkJouUaeT B cedd BapAdHbM 2JeMeHT 433, BLIIOJHEHHHM C
BOBMOXHOCTBIO 3apsfala YyCTpoMcTBa. [HOOINOJIHUTEJLHO, OJWXKHUM KOHell
ycTpoMcTBa (mokaszsaHo Ha OouI. 5E) BKJoUaeT B cedd KOHTaAKTH 595,
595" mig nonmepXaHMA BIEKTPUUeCKOI'O COeIMHEHMHA C KapTpumxeMm 401,

[089] Kaprpumx 401 nokazaH Ha Oour. ©6A-6D. Kak Jjyume BCeTO
[IOKa3aHO B I[IOKOMIIOHEHTHOM BMIe Ha ¢ur. 6D, kaprTpumk 401 BrjmoduaeT
B cebsa pesepByap 441, BHIOOJHEHHHM C BO3MOXHOCTLID YISPXMUBATDH
KMIKOEe MCIlapsgeMoe BEmeCcTBO B HeM, Hal'peBaTeJlb (HalpuMep, y3eJ U3
bt ¥ kaTymky) 443, BHIIOJHEHHEM C BO3MOXHOCTBI HarpeBaThb
HCIlapfaeMOoe BeleCTBO B pesepByape 441, u BO3OymHYID TpyoOky 408,

bopMMpVyIONYyd BO3OYMHHBNM KaHaJ, [IPOTATMBAMUNCS OT pes3epByapa 441
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no MyHouTyka 403. Kaprpumk 401 MOXeT BKJOUATE B Ce0d BHelHee
YVIIJIOTHEHME (Hanpumep, KOJIbLIEBOE VIIJIOTHEHNE 409), KOTOpoe
YVIUIOTHAeT MyHImITYkK 403 [noBepx pesepByapa 441. PezseprByap 441
MOXeT OHTbH M30JMPOBAH Ha BEepxXHEeM CTOpOoHe (Ha OJMWKHEeM KOHIEe) II0n
MYyHIOIITYKOM 403 [IoCpencTBOM 3aTJIVIIEK 4044, 404b, KOTOPHE
3aKPHBAT MHOXECTBO OTBEPCTHUM, KOTOPHE MOTYT OHTE MCIIOJb30BaHH
OJIg 3aloJiHeHusa pe3epByapa 441. KoHTakTH 535a,b (cMmM. our. 6B mu
©6D) BHIIOJIHAITCS C BO3MOXHOCTBIO COeIMHATLCS C KOHTakTamMm 595,
595" Ha MHOTOKPAaTHO MCIIOJIb 3y EMOM KOMIIOHEHTe 411, YyTOOEI
IpenoCTaBJIATE DSJEKTPOIMTaHMe IJIA aKTuBauuu Yy3Ja 443 outuiaga wu
KaTymku. Ha @majgbHeM KoOHIe KapTpumkxa 401 CTeHKM BHTAHYTOM U
CILUIOMEeHHOM TpyduaTol ocHOBHOM uYacTu 441 pesepByapa U ILJJaCTUHA
691 DOOHHOWM KPHIIKM QOPMUPYT KaMepy 699 yTeuku OpU [IepeloJIHEHUHU,
KoTOopasd rIokasaHa c mapown BIIMTEIB AOMMX IPOKJIANOK 445a, b,
PAaCIIOJIOXKEHHEX BIOOJIb  OJMHHBIX CTEHOK (BODOJBE IOMaMeTpa) KaMepPH
YyTeuku IOpu IepenojiHeHuu. OnHa wiam 06oJiee HeoOS3aTeJIbHEX KPHIIEK
693 (HanpuMep, BOWMJIOUHHIX  KPHIIEK) MOTYT COHOEPXaThbCHA (Takxe
OeVCTBYIIMX B KadeCcTBe BIMTHBAKMEIO 3JIeMeHTa) .

[090] Kak roxKasaHo Ha dour. 4A-5D, YCTPOMCTBO 400
OOIIOJIHUTEJIBHO BKJIKUaeT B Ccebd OTBEPCTHUS, BHIIOJIHEHHEHE B KaueCTBe
BOBOYXOBIIYCKHHX OTBepCcTHUM 762a,b Ha cTopoHe o6oJjoukm 431,
Bo3OyxXOBIIYy CKHEE OTBEPCTUA Haxomodarcsa OIIN3KO K OTBEPCTUAM
(BOBIOYXOBIIYCKHEIM OTBepCTUAM) 662a,b Ha I»JajJbHeM KOHIe KapTpulxa
401 (cMm., Hamopumep, our. 6A M 6B), OTKpPHBaAKIEMCS BHYTPb KaMepH
YTEUKM TIIPpU IIepeloJIHEHUNU (He BupgHa). Ob6pamasck K Qur. 11A
(KoTopasa gBJAeTCSd IIOoINepeuHbM ceueHMeM ycTponcTBa 400 B lLeHTpe),
KaHaJ 777 @mjagd BO3OYMHOI'O IIOTOKAa OT BIIYCKHHX OTBepCcTUM 762a,b 1o
BIIYCKHEIX OTBEPCTUN 662a,b nporarmBaeTcd uepe3 Tpybky 408 mo Tex
[Iop, IIOKa OH He IOCTUIHeT oTrpaHuuuTesns 433 (cMm. Takxe our. 12),
M 3aTeM JOeJIMTCH Ha JIBa OTHOeJIbHHEIX KaHalla, KOTOPHE IMIPOTATIMBAaKRTCH
BIOOJIbL BHYTpPeHHelM I[IOBepxXHOCTM MyHOmTyka 402 (Mexnoy OpoKJaIKaMu
422a,b) M HapyXy 4Uepe3 BHIIYCKHHE OTBepCTUMA MyHOmTyka 403.

[091] Kak mnokaszaHO Ha o¢ur. 6D, 10A-B m 12-14, napaJuieJibHHE
BIMTHBAKMME IMIpokJanku 422a,b MOTYyT OHTB PAaCIOJOXEHH B MYyHIITYKE
403. BronuTeHBawmMe OpokKJanku 422a,b MOTyT OHBTE IPAMOYTOJIBHEMU U

napaljuleJibHEIMM  OpyT IpyTl'y. BOMTHBawIMe I[IpokJanku 422a,b wMoryT
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OBITE PaCIIOJIOXEHE IpaKTUUYeCKN napaJijieJIbHO [IJIOCKOM CTOPOHE
ycrporcTea 400 (mapaJjuiesIbHO C IJIOCKOCTBI IJMHOM 1 M MUMPUMHOM W Ha
our. 4A) u HapaluUleJIbHO IOpyr Opyry. lpokjanku 422a,b MoTyT OBTH
CMeNeHHE IIOJIHOCTBhI BILJIOTHYI K BHYTPEeHHMM CTeHKaM MyHOmTyka 403 c
TeM, UTOOH JIeT'KO 3axXBaTHBAThL XKMUMIOKOCTbL, KOTOopas KaTUTCA IO
CTeHKaM. PaccCcTosHMe MexOy IOByMa IOpokJangkamu 422a,b wMoxeT OHTEH,
HaopuMep, Mexnoy 3 M 6 MM, TakuMM Kak Mexoy 4 m 5 MM, HalIpuMep,
opudbams3uTresbsHO 4,8 MM. 3as30p MexOy BIMTHBAKIKMMY [IPOKJIAOKAMM
422a,b npeumymecCTBEeHHO IpeloxpaHdgeT IIPOKJIAIKM OT IIPelsSTCTBOBAHUSA
KaHaJly BOB3IOyMHOT'O IIOTOKa, KOI'Da II0Jb30BaTeslb 3aTATMBaAeTCHa Yepes
MyHOmTyk 403.

[092] JomnoJHUTEJNBHO, KaK IIoKa3aHO, HallpuMep, Ha our. 6D wu
13, npoksanku 445a,b 1nysa HDepelloJIHeHUS paclojaranTcsa OJU3KO K
pesepByapy 441, T.e., B KaMepe VYTeUKM I[IpM TIIepPeloJIHEHUN IO
pe3epByapoM, UTOOH IIOTJIOmAaThL BJAary, KoTopas MOXeT BHTeKaTh U3
pe3epByapa 441 BO BpeMAa VCIIOJIE30BaHU A . [Ipokylankm 445a,b
IeperoJIHEHN S MOTYT OHTL aHaJOTMUYHO pa3s3MelleHH IapalljleJIbHO OpyT
IPpYTYy M/UIM BIUIOTHYID K CTopoHaM oboJjiouky 431, Kak OIMCAaHO BHIIe
OTHOCUTEJIBHO IpOoKJamok 422a,b.

[093] dur. 13 (koTOpas ABJIAETCHA [IOIIepPEeYHEM ceueHMeM
ycrpovicTBa 400 uepes npokjanku 422a,b um 445a,b) noxas3vHBaeT KaHal
777 IpOoTeKaHuUdg BO3OyXa IYHKTUPHEMA JIMHV MU OTHOCUTEJILHO
paszmMmemeHusa IpokJamok 442a,b wu  445a,b. BoszgymuHmM kKaHajn 177
IpOTATMBAETCS BIOJIb BCex IMPOKJIamok 422a,b 06e3 NpoTaATrMBaHUS Uepes
Hux. T.e., nOporkJamnku 422a,b wu 445a,b nOpoTarMBamTCcsa BHEe OCHU
OTHOCUTEJILHO BOBIOYIMHOTO KaHaJa /77 ¥ He MemalT 3aTIaTVBaHMO
noJib30BaTensa. OmHako, OpokJdankm 422a,b u 445a,b pacnojgarawnTcs
Tak, UTO BOS3OYMHEM KaHajJ 777 IBMXeTCS BIOJbL, IIOMUMO U/UJIU B
COIIPUMKOCHOBEHMM C  HIpOKJagkKaMu 422a,b wm 445a,b B TeueHMe
OPOOOJIKUTEJILHOTO Iepuola BpeMeHM C TeM, UTOOH IIPpedoCTaBJIATH

BOSMOXHOCTE MaKCHMMaJIBHOT'O IIOIVIOIMEHMA XUMIKOCTI.

[094] B MCIIOJIbL 30BaHUMU (T.e., KoIma [10JIL30BaTeJlb
3aTATMBaeTCd Uepes YCTPOMCTBO) , YCTPOMCTBO 400 MOXeT
YIOEePXUBATECH TOPU30OHTAJIEHO C MMPUHOM, W, B BEPTUKAJIEHOM

HallpabBJIEHVUM ¥V »OVMaMeTpOM, d, B TOPM3OHTaAJIELHOM HallpaBJIEHUN (cMm.

dur. 4A). Ilo cymecTBY, IO MeHBIENM Mepe, OIHa M3 MNpokJamok 422a,b
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u/man 445a,b OyOoyT NOpakTUUECKM TOPMBOHTAJLHEIMM, B TO BpeMd Kak
I0JIb30BATEJIL 3aTATMBaeTCsa uUepes yYyCTPOMCTBO, TapaHTUPYS, YTO Cuia
TSXKECTM IIOTAHEeT KaKyon-Jubo BJaly WIM UYacCTUMLE BHM3 Ha HIMKHIWL
nporJjanky 422a,b wu/umm  445a,b. HOTIIOJIHUTEJIBEHO, HaJlIMuMe »OBYX
npokJjlamok 422a,b wu/ummu 445a,b OpeuMymecTBEHHO TapaHTUpyeT, UTo
BJlIaTa OymeT VyJaBJMBATHLCHA, YIEepXuUBaeT JM II0JIL30BaTeJ b YCTPOMCTBO
c npokJyankon 422a uau 445a Ha BepxHeM cTopoHe mim 422b wmiam 445b
Ha BepxHeV CTOopoHe. 3TO MOXeT Kak I[OIpeloTBpallaTh IIOMexXMu IJIg
SJIEKTPOHMKM YCTPOMCTBAa, TakK M NpeloTBpalaTh oldalaHue KaKom—-Judo
KUIKOCTU B IOJIOCTH pTa [IOJIL30BaTEJIA us3 pes3epByapa npu
3aTATMBaAHUM Uepe3 YyCTPOMCTBO.

[095] O6pamasce k our. 15A-15D, npumepHoe YycTporncTBo 800
ABJISETCHA AHAJOTUUHLEIM YCTPOMUCTBY 400 (aHaJOTUUHEE CCBUIOYHEE
HOMEpa, CJeOoBaTeJIbHO, MWCIOJB3YKRTCH) 3a MWCKIOYEHMEM TOT'O, UYTO
OHO BKJIOUaeT B cebia eIMHCTBEHHYI 32alJlylky 888 B OJMXHEeM ceTMeHTe
dparMeHTa KapTpuIxa (T.e., KakK IIPOTUBOIIOJOXHOCTE IOBYM 3alJlyllKaM
404a,b pesepryapa, IIOKa3aHHBEM Ha our. oD) . BariymKa 888
BHIIOJIHAETCH c BO3MOXHOCTBIO OIOHOBPEMEHHO M30JIMPOBAThH oBa
BHIIYCKHHX OTBEpPCTMA MyHImMTykKa 403, B TO Xe BpeMsa TaKXe BHIIOJIHAL
M30JIALMKD BOKpyTD TpyOkm 408.

[096] XoTd MHOXeCTBa BIMTHBAKIMX IIPOKJIALOK IIOKa3aHBl U
OINIMCaHBEl OTHOCUTEJIbLHO BapMaHTOBR OCYIECTBJIEHMSA B OaHHOM IOKYMeHTE,
TOJILKO €eIOMHCTBEeHHas He HaxonmAmascsa Ha ocu (T.e., "BHe BO3IOYMHOTO
KaHaJja") npoKJlamkKa MOXET OBITH VICIIOJIL30BaHa B KaXIOM
MECTOIIOJIOKEHVM . AHAJOTUMUHO, 0OoJiee IOBYX (Hanopumep, 3, 4, 5 wim
toJie) BHEOCEBHX NIPOKJIAOoK, TaKMx KakK JIEHTH BIIMTHBAKIE T O
MaTepuaa, MOTYT OHITH VICIIOJIL 30BAHH . AHaJIOTMUYHO, TOJIBKO
eIVHCTBEHHEY KOMILJIEKT IIPOKJIAOOK MOXeT OBTL MCIOJbL30BaH.

[097] B COOTBETCTBMM C HEKOTOPHEMM peajiM3allMaMM HaCTOAMeI'o
nIpeIMeTa W3YUYEHMUS, BIUTHBAKIME IIPOKJIAIKM MOTYT OHTB pPacIOJIOXEeHH
TOJIBKO B 00JlacTM KapTpulXa (T.e., B OIOHOPAl30BOM OpparMeHTe). B
IPpYyTMX pealrn3alMax OOMNOJIHUTEJIbBHEE BIMTHBAKIME IPOKJAIKM MOTYT
Takxe OBHTBb MCIOJBE30BAHE B MHOT'OKPATHO MCIOJBE3YEMOM (QparMeHTe
YCTPOMCTBA .

[098] OmTMIbL IJIS MCIOJbL30BaHMA C KaKUM-JMOO M3 YCTPOMCTB

MCHapMTeﬂeﬁ B COOTBETCTBMM C peajimsallAaAMM, OIIMCaHHEIMM B ITaHHOM
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OOKYMEHTe, MOXeT ¥VMeTh OOCTATOUHHM pas3Mep, UYToOH o0O0pabdaTHBATH
XMOKOCTM C  ©oJiee BHEHCOKOM BSA3KOCTLIO (HanpuMep, KUIOKOCTU C
KaHHabuHOMIaMM) . Hamnpumep, OUTUIIE MOXeT OBThE OoJibme 1,5 MM B
oaMeTpe, HalpuMep, OPpUOIIMN3UTEJIEHO 2 MM B IMaMeTpe.

[099] Obpamascb k ¢ur. 16, B COOTBETCTBMM C HEKOTOPHMU
peann3saluyaMmu TeKyleTro npemMeTa MU3y4dyeHUd, OTBEepPCTUA (Takxe
Ha3BBaeMble BOBIOYXOBIIYCKHEMM OTBepCcTHMAMM) 962a, b B kaprpumxe 901
MOTYT BKJIIOUATE B cebd B3BalMTHEHE KPYIT'OBHEEe KoJbkla 992a, b wiu
YIJIOTHEHMS BOKPYID HUX, KOTOpPEE IIPOTATMBATCSA OT BHYTPeHHel
CTEeHKM KkKapTpumxa. Koaela 992a, b MoOryT noMoTraThk [OpemoTBpamaThb
3a0pH3TUBAHME [OPOJIMTOM XKUMOKOCTM BO BIYCKHEE OoTBepcTusa 962a, b.
KoJsblla MOTYT OHTE I'yOoM MIM I'pedHeM, BLHCTYIIAKMIMM B KaMepy YTeukKU
IpM TMEPENOJIHEHMM, KaK I[IOKa3aHOo Ha ¢our. 16.

[0100] O6pamasck Bce eme K oOour. 16, B COOTBETCTBUU C
HEKOTOPEIMM pPeaiM3allMaMM TeKylero IIpelIMeTa W3YyUYeHMSd, KOHTaKTH
935a,b MHOTOKpaTHO HMCIOJb3yeMOTO ¢parmMeHTa 911 vycrpomcTtBa 9200
MOT'YT OHTBH MTHPEBEMM KOHTaKTaMM, B TO BpeMsa KakK KOHTakTH 1035a,b
KapTpulXa 901 MOTYT OBITH KOJIb1e00pa3HEMA KOHTaKTaMM VI
OTBEPCTUAMU IO WMTHPBKM, BHIIOJHEHHEMM C BO3MOXHOCTBIO CONIPATl'aTbCHd
co LTEPLKaMA . HOTIOJIHUTEJILHO, B HEKOTOPEIX BapraHTax
OCymeCTBJIeHMA, oTBepcTMa 1035 mon MTHPBKM MOTYT BKJIOUYAThL B cebd
INONIPYXMHEHHEIE MEXaHM3ME OUMCTKM Ha CBOeM BHYTPEeHHeM »OuraMeTpe.
[MoonpyXMHEHHHE MeXaHV3MEI OUMCTKU MOTYT OHITH BHIIIOJIHEHEL c
BO3MOXHOCTBI OUMIATL MTHEHPBKM, KOT'DIa OHM I[IPOXOOAT UYepes HHMX. B
pe3yJbTare, JoOOM HapoobpasHHlM OCTaTOK Ha MTHPbBKAX MOXeT OHTh
yCTpaHeH, UYTOOH MNONOEePXMBATEH IPpaBUJILHOE JIEKTPUUECKOe COoelMHeHMe
MeXxny HMMMA.

[0101] PeryauMpOoBKa MOIMHOCTU UM TeMIIEpaTypPH

[0102] B COOTEBeTCTBMM C Ppealus3alMaMM TeKyIero IIpemMeTa
V3YUYEeHNsa, MCIHapuUTeJIbHOe YCTPOMCTBO MOXeT YIPaBJIATbLCA Tak, UTO
TeMIIepaTypa, MWCIOJIb3yeMas -IJIS MCIapeHusa MCIapaeMOoT'o BEMeCTBa,
MONIEepPXBaeTCsa B [IPeIBaAPUTEJIEHO 3alaHHOM IOMallaloHe (HallpuMep,
OIOHa VI BoJee npelBapuUTesIbHO 3alaHHEX TeMIepaTyp, Kak

oBCYyXOaJIoCh BHIIe, B OpelejlaXx +/- HECKOJBKO TpalycoB (HaIpUMep,

+/- 3°C, 2°C, 1°C, 0,5°C mu T7.m.)). B 1eJIOM, MMUKPOKOHTPOJIJIEP MOXET
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YIOPaBJIATE TeMIIepaTypou PE3UCTUBHOTO HaTrpeBaTeld (HanmpuMep,
PEe3UCTURBHOM KaTYyWKM M T.O.) Ha OCHOBe M3MEHeHMSA B COINPOTUBRJIIEHUU
BCJIEOCTBME TeMIepaTyps (HamopuMmep, TCR). HanpuMmep, HarpeBaTeJb

MOXeT OHBTEH JIOOEM I[IOOXONAMMM PEe3MCTHBHEIM HaTl'peBaTeJleM, TaKuMM Kak
PEe3UCTURHASA KaTylKa. HarperaTeJib TUIINIHO COeIOMHSAEeTCH c
KOHTPOJIJIEPOM HaTlpeBaTeJid dYepe3 OBa wiIM 0oJiee COeOUHUTEJIEN
(JIeKTpUUEeCKM TPOBOOAMME IIPOBOINA WMJIM JIMHUM) , TakK UTO KOHTPOJLJIEP
HarpeBaTeJls IOpPpMKJIAOHBaeT  MOMHOCTL (HanpuMmep, oT VMCTOUHKKA
MOIHOCTHM) K HaTrpeBaTeJo. KOHTpoJIJIep HaTlpeBaTeJd MOXeT BKJIOUATL B
cebs  JIOTUKY  pPelyJMPYKRILeIo BO3IOeNCcTBUA, yTOBE  pPeryJMpoBaTh
TeMIIepaTypy HaTrpeBaTeJld IIOCPeldCTBOM PeTVJIMPOBKM IPUKJIIAIOEBaeMOM
MOMHOCTH . KouTpoijep HaTrpeBaTeJd MOXeT BKJIIOUATH B cebsa
CrnellMaJIM3VPOBaHHE MPOLIeCCOp WM Ipolleccop ofmero Ha3HaueHUd,
CXeMbl MJIM T.II. M, KakK OpaBWJO, COeIMHAeTCd C MCTOUHMKOM MOIHOCTHU
¥ MOXeT IIOJIYYaThb BXOIOHYID MHOOPMALMID OT MCTOUHMKA MOMHOCTM, UTOOH
pPeryJIuMpoBaTh NPMKJIAILHBaEMyld MOMHOCTL K Hal'peBaTeJo.

[0103] Hampumep, YCTPOMCTBa B COOTBETCTBUM C peasM3allMaMu,
ONMCAHHHMM B OAHHOM IOOKYMEeHTe, MOTYT BKILUATL B cedd JIOTMKY OJ4g
omnpenejyieHnUs TeMIepaTypH HarpeBaTeJid Ha OCHOBE TCR
HarpeBaTeJIbHOT'O 2JIeMeHTa (pe3uCTUBHOM KaTymKHu) , Ha OCHOBE
OOHapPyXeHHOT'O COIPOTUBJIIEHMA KaTymkM. COINPOTHBJIIEHME HaTpeBaTeJId
(HanpuMmep, PE3UCTUBHOTO HarpepaTeJsd) MOXET OBITE V3MEPEHO
(Rheater), ¥ KOHTPOJIJIEP MOXET MCIOJL30BATL WM3BECTHHE CBOMCTRBA
HarpeBpaTeylsa (HalpuMep, TeMIepPaTypPHBEM Ko30PUIMEeHT COINPOTUBIIEHUS)
I0JIsI HaT'peBaTesd, UyTOBE  ONpeneliaTh TeMIIepaTypy HarpeBaTeJd.
Hanpumep, COIIPOTUBRJIEHNKE HarpeBaTeJisI  MOXeT OBITE OoBHapPYXEeHO
[IOCPelCTBOM CXeMH OOHapyXeHUHd, COeIMHEHHOM C 92JIeKTpUYeCKUMA
KOHTaKTaMH, KOTOpPHIE COeIMHAITCI c KapTpUIxXeM, u 2TO
COIPOTHUBJIEHNE CpPaBHMBAeTCsSa C LeJIeBEM COIPOTHUEBJIEHMEM, KOTOpOe
TUIIMUYHO ABJIAETCH COINPOTHUBJIEHMEM PEe3UCTUBHOTO HaTrpeBaTeld IIpu
1IeJIeBOM TeMllepaType. B HEeKOTOPHX CJIyJYaagxX 2TO COIPOTUBIIEHME MOXeT
OHTE OILIEHEHO M3 COIPOTUBIIEHMSA PE3MCTMBHOTO HalpeBaKMeIro BJIEMEHTAa
Opu OKpyXaKmey TeMIepaType (0a30BHM YPOBEHDL) .

[0104] B HEKOTOPEIX BapmuaHTax STaJIOHHBM pes3nucTop
(Rreference) MOXeT OBTb MCIOJbB30BaH OJA HaCTPOWMKM I1eJIeBOTO

COIIPpOTHUBIIEHNM A . OTHOIeHNE COIIPpOTHURIIEHMA Hal'peBaTeJlId K STaJIOHHOMY
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COIPOTUBJIEHNUI (Rheater/Rreference) JIMHEMHO CBA3aHO C
TeMIepaTypo¥ (BHIIe KOMHATHOM TeMIepaTypH) HarpeBaTeJd U MOXET
OBITE HelnoCpeaCTBEHHO npeoBpas0oBaHO B OTKaJIMOPOBAHHYIO
TeMIlepaTypy . Hamopumep, M3MeHeHMe B TeMIepaType HarpeBaTeJd
OTHOCUTEJILHO KOMHATHOM  TeMIepaTyps MoXeT OHTL  BHEHUMCIJIEHO C
IIOMOIIBI0 BHpPaxeHMs, Takoro kKak (Rheater/Rreference - 1)*(1/TCR),
Toe TCR ABJISeTCSH TeMIepaTypPHEM Ko2bdULIMEeHTOM YIeJILHOTO

COIIPOTUBRJIIEHU A oJida HaTpeBaTeJd. B OIOHOM IIpuMepe TCR oJidg

KOHKPETHOT'O yCTpoMCcTBa HarpeBaTesAa paBeH 0,00014/°C. B
onpenejieHUM UYacCTUUHBEIX 03 M O3, OIMCAHHEIX B INaHHOM HOOKYyMeHTe,
MCIIOJIE 3y eMoe 3HaueHue TeMIlepaTypPEl (HanipuMmep, TeMIlepaTrypa
MCrapgeMoTo BemecTBa B TeueHMe MHTepRajla JO3H, Ti, onoMcaHHasa
BoJjlee HOODPOOHO  HWXe), MOXeT CCHJIATBECSA Ha  eOMHMUHOE  MeHee
pPe3UCTVMBHOE OTHOmeHMe (Hanpumep, Rheater/Rreference), wiIM oOHa
MOXET CCHUIATLCS Ha HOPMaJM30BaHHYWD/CKOPPEKTUPOBAHHY TEMIEpaTypy
(manpumep, B °C).

[0105] TIlpm yHOpaBJIeHUM YCTPOMCTBOM MCIapeHMsa [IOCPeICTBOM
CpaBHeHUSA WM3MEPEHHOTO COIPOTHUBIIEHMA PE3UCTUBHOIO HarpeBaTesd C
L1eJIEBEIM CONIPOTUBJIEHUEM nejieBoe COIPOTUBJIEHNKE MOXeT OBITH
[IepBOHAYAJIBHO BHUMCIJIEHO M MOXeT OBTh [IPpeIBapUTEeJIbHO 3alaHO Ha
[IPOMBBOLCTBE u/mam OTKaJIMUOPOBAaHO 1o VHULUMPOBAHHOMY
[I0JIb30BaTeJIEM COOEBITHI . Hanpuwmep, LejeBoe CONPOTHUBJIEHNE
PEe3UCTUBHOTO HarpeBaTessd BO BpeMsa paboThH yYyCTPOMCTBa MOXeT OHTH
3a0aHO IIOCPeICTEOM IIPOLEHTHOTO M3MeHeHUs B 0a30BOM COIIPOTUBJIIEHUU
e 60a30BOe  CONPOTHUBIIEHME Pe3UMCTMBHOI'O HalpeBaTells, Kak OyIer
onmcaHo  HoJjiee  HOOPOBHO  HUXe. Kak  yIOMHAHYTO, CONIPOTUBJIIEHUE
HaTr'peBawmeIo BJIEMEHTa  IIpU OKpyXawme TeMIlepaType ABJIAETCH
0a30BEHM COIPOTUBJIIeHMeM. HalpuMmMep, LeJIeBOe COIPOTUBRIIEHME MOXET
OBITE OCHOBAHO Ha COIPOTUBIIEHUNM PE3UCTUBHOI'O HalpeBaTeJsa IIpuU
OKpyXaKllell TeMIepaType ¥ LeJIeBOM M3MeHeHVM B  TeMIepaType
PE3UCTUBHOT'O HarpeBaTelid.

[0106] Kak YIIOMAHYTO BHIIE, meJjieBoe CONPOTURJIIEHNE
PE3UCTUBHOTO HarpepaTeJid MOXET OBITE OCHOBAHO Ha eJIeBOM
TeMIlepaType HaTlpeBawmero 3JieMeHTa. Jlofoe M3 YyCTPOMCTB M CIOCOOOB

OJIA WCIIOJIb30BAHMA MX B LOAaHHOM IOKYMEHTEe MOXeT BKJKUYaAaThL B ceb4
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onpenejieHre 1eJIEBOTO COIPOTHUBRIIEHUSA PEe3UCTUBHOTO HaIrpeBaTeJa Ha
OCHOBE COIPOTUBIIEHUS PEe3MCTHMBHOTO HarpeBaTeJia IOIpKM OKpyXakimen
TeMIlepaType M IIPOLEeHTHOTO WM3MEHEHMS B COIPOTUBRIIEHUM PEe3UCTUBHOTO
HarpeBaTeJd [IpU OKpyXaKlely TeMIepaType.

[0107] B COOTBEeTCTBUM C HEKOTOPHMM peajiM3alMaMy, OIIVCaHHBEMU
B IOaHHOM IOKYyMeHTe, COIIPOTHUBJIEHME PEe3UCTUBHOTO HaIl'peBaTeJd
UCIapUTEeJIbHOTO  YCTPOMCTBa  MOXeT OBITE M3MepPeHOo (c  TIOMOMBIO
PE3UCTUBHOM 3MepUTeJIbHOM CXEeMBbl) u CpaBHEHO c LIeJIeBEIM
COIIPOTHUBRJIEHVEM C IIOMOWbLI HNeJIMTeJIsS HalpSXeHMs. AJbLTEePHATUMBHO WMJIU
OOIIOJIHUTEJILHO, KaKoM—-JMOO M3 CIOCODOB M YCTPOMCTB, OIMCAHHHX B
OaHHOM IOOKYMeHTe, MOXeT CpPaBHMBATL M3MEPeHHOe  COIIPOTHBJIIEHUE
PE3UCTUBHOTO HaTpeBaTeJld C 1LeJIeBEM COIPOTHBJIEHMEM C IIOMOIMBLIO
MoOCTa YMCTOHa M, TeM  CaMbM, pPeryJIMpoBaThL  MOMHOCTE, YTOOH
YVBeJIMUMBATE/YMEHbIIATE NPUKJIAOHBAEMY MOMHOCTE Ha OCHOBE DSTOTO
CpaBHeHUS .

[0108] B mmboM M3 BapMaHTOB, OIMCAHHBIX B IaHHOM IOKYMEHTE,
peryJIMpoBKa IIPUKJIAOHBAEMOM MOMHOCTM K PEe3UCTHMBHOMY HaTpeBaTeJlo
MOXeET comepXaTh CpaBHeHUe COIIPOTHUBJIEHUSA (akTNUeCcKOTO
COIIPOTHUBRJIEHUSA) PE3UCTMBHOT'O HaTpeBaTeJid C lLeJIeBHM COIIPOTHUBIIEHMEM
C IIOMONIBI HOeJIMTEJIA HalpsSKeHud, MOCTa YUTCTOHa, YCUIEHHOTO MOocCTa
YUTCTOHA MJIM CXeMbl BpeMeHM 3apana RC.

[0109] Korma MCIIOJIL3YyeTCH COIPOTHUBJIIEHUE "/
IpUKJIAOEBaAEeMass MOmMHOCTL IJIS OlpelesieHMa TeMIepaTyPH YCTPOMCTBA
U/ OJ4  yIOpaBJIeHUMd TeMIepaTypol [OJid MUcCIapeHMsa, MOXeT OHTb
YVIUBUTEJLHOE HEeCOOTBEeTCTBMEe MeXOy O(aKTUUeCcKOM TeMIepaTypou u

TeMIepaTypol, IIPOTHO3UPYEMOV WM OIpelelIfeMOM C IIOMOMLI TOJBKO

COIIPOTHURBIIEHN A HarpeBaTeJliAd. 3Ta HpO@J’IeMa CTaHOBHMUTCHA oCcoBeHHO
OCTpOTZ, KOoI'oa paccToAdHUME MeXITY HarperaTeJIEHEIM SJIEMEHTOM
(HaanMep, peBMCTMBHOIZ KaTyLHKOﬁ) " SJIEKTPMUYECKMM BBOIOM B

KapTpUIX (CHMJIOBEIMM KOHTaKTaMM OT OCHOBAaHMA WMCIaApUTEJIa) SABJISAETCH
OJIMHHEIM (KaK IIoKasaHO Ha o¢our. 15A), WIM CYymecTByeT M3MeHeHMe B
TOKOIIPOBOANEM MaTepralle MeXIy Hal'PeBaTeJIeM M KOHTaKTamM. Korna
CylmecTByeT M3MeHeHN e B TOKOIIPOBOOAIEM MaTepuale MexIay
KOHTakKTaMu, DJIEKTPUUECKOM [IPOBOIOKE u PE3UCTUBHOM KaTylmke,
TEePMORJIEKTPUUECKNUE ABJIEHUA, BO3HUKAKIINKE BCJIEICTBUE 2TOTO

MSMEHEHNVA B DSJIEKTPUUECKHMX XapaKTeprMCTHMKax (COHpOTMBJ’[eHMM), MOT'YT
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BHI3EHIBATHL HETOUHOCTM IIPU OIpenesIeHUM IPUJIOXKEHHOV MOMHOCTHA.

[0110] B [IPUMEPHEIX KapTpuImxax, ONMCAaHHEIX BHIIE,
HarperRaTeJlbHasas KaTyllka MOXeT OBThE COEeIOMHEHa C DJIEeKTPUUEeCKUMU
KOHTakKTaMM I[IOCPeOCTBOM YIOJIMHUTEJILHEX IpoBomos 1054, 1054' (cwMm.,
HanpuMep, oéur. 10B). IIOCKOJIBKY VYIOJIMHUTEJILHEE I[IPOBOOa ABJAITCA
Pa3JMUYHEIMM MaTepualjaMyu, HanpsxeHue (EMF) MoxeT OHBTH COOPMUPOBAHO
B MecCcTe COeIMHEeHMS MeXOy Pa3JIMUHBEIMKM SJIeKTPUUYeCKMMM [IPOBOIHMKAMM,
KoT'ga CYIlecTBYeT TeMIepPaTYPHENM TI'pallMeHT. 32570 TepMO3JIeKTpUUecKoe
ABJIeHME MOXeT Ha3HBaThCA ABJIeHMeM 3eefeka M MOXeT (QOpMMPOBATH
HalpSxeHUe, KOTOpoOe OCHOBHBAa&eTCH Ha cBOMCTBax MaTepMaa
PasJIMUHEIX IIPOBOOHMKOB. B pealm3alumuax, ONIMCAaHHHEIX BHIIE, XOTHA
HarpeBaTeJIbHAsA KaTylKa, YIJIMHUTEIM ¥ QUTWUIIE  ABJILKTCH IIOUTU
CHYIMME TPMUYHEIMI , BO BpeMsa OOHUHOT'O MCIIOJB30BaHMA MOTYT  OHTB
HepaBHOMEPHEE TeMIlepaTyPH MeXay HUMMA TpeMsd, pas3BMUBaKIue
TeMIepaTypPHHM TpalIMeHT. OSTO0 MOXeT IIPUMBOIMTL B pes3yJjbTaTe K
GOPMUPOBAHUI HEPaABHOMEPHOTO HallPSXEeHMS; DTO HEPaBEHCTBO MOXET
3aTeM BECTU K HETOUHOCTAM B yIhpaBJIEeHUU HarpeBaTeJIeM
(IpUKJIaOHBAEMOM MOIHOCTLI) W/MJIM OlleHKe TeMIepaTypH.

[0111] XoTa B JwOOe KOHKpPeTHOe BpeMa 5bdekT MoxeT OHTH
OTHOCUTEJIBHO HEe3HaUMTEeJIbHEM (M, CJIeoBaTeJIbHO, HEBHSABJIEHHBM) ,
COBOKYIHHM 5bbOeKT MOXeT BeCTM K Cepbe3HHM YMEeHBLIEeHVSAM B TOUHOCTH
1 yhOpapBJIeHUM  TeMIlepaTypol; opyrue CUCTEeMEl MOTYyT IHTaTbCHA
uzberaTs STOM NPOBJEME IIOCPEeICTBOM MOIOMOUKALIMM COINPOTUBIICHUS
MaTepuaa, VCIIOJIb3YEeMOT O oJis PEBUCTUBHOTO HarpeBaTeJid,
Tpedyomero OoJiblley MOMHOCTM,; XOTS DT0 MOXeT YMeHbIlaThk oOmui
BKJIAL HanpSXeHU A CMENEeHU S 30C BCJIEICTBUE HECOOTBETCTBUA
TEepPMOBJIEKTPUUECKOTO CBOMCTBRA, 2TO TaKxe TpebyeT BoJibmen
noTpediigseMoM MOMHOCTM U, CJedoBaTelIbHO, I[IPUMMeHeHMS akKKyMyJdTopa
(M1 pesyJbTUPpYIIEN MOMHOCTH) .

[0112] BmecTO »TOTO, J0OOEe M3 YCTPOMCTB, OIMCAHHEIX B IOaHHOM
IOOKYMEHTEe, MOXEeT BKJKOUaATL B cebd CxXeMy TOYHOT'O WM3MEepPeHUd
COTIPOTHUBJIEHMSA, UYTOOBE OTCJIEXMBATE COINPOTHBJIEHME HaIlpeBaTeJIbHOT'O
2JIEMEHTa (HanpuMep, KaTymKA, BHIIIOJIHEHHOW U3 [IPOBOJIOKM U3
CTOMKOTO K HaTpeBY CIJlaBa), IIpM OTCYTCTBUM HarpeBa U IIpHU
HarpeBe, IJIA yHOPaBJIEHUS TeMIIepaTypoM KaTylkM Ha OCHOBEe W3MeHEeHUM

B COIIPOTHUBIIEHNMINM KaTylKM OT KOMHAaTHOM TeMIIepaTypPel IO TeMIIepaTyp
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VCIlapeHusd, Kak oBCcyXIOaJjioCh BHILE . Hanpumep, B HEKOTOPEHIX
peanmsanmnax, M3MepUuTeJibHaad CxXeMa  ABJIAeTCHd  YCUMJIEHHEIM  MOCTOM
YUTCTOHa, T'Ie HaTpeBaTeJIbHHM DJIEeMEeHT (KoTOa I[IOOKJIOUeH) ABJIAeTCSH
OOHOM IIOJIOBMHOM OIHOTO M3 HOBYX IeJIMTEeJIell HalpSXeHMSa B MOCTe
YUTCTOHAa, WU HaOpsSXeHUsS OBYX IeJIUMTesleM ABJIAITCS BXOOHBIMM  IJIS
cxXeMel IudpdepeHUMaJIbHOTO  OIepallMOHHOTO  YCUJIUTEJId. JTa CcxeMma
yIOpaBJIeHVd MOXeT OHTb MOIMOMUMPOBaHa, KaK OIMCaHO B IOaHHOM
OOKYMEHTe, UTOOB YUMTHEBATL HeCOBIaOeHMe B TepMOBJIEKTPUUECKUX
CBOMCTRBax, BeOylee K HaOpSXeHUID CMeleHUd.

[0113] V3BeCcTHEIE B HacCTodllee BpeMd CUCTEME M3MEpPeHUd
CONPOTUBJIEHMA TUINYHO MCIOJNL3YIT IOBYXKJIEMMHYID CXEMY CUMTHBAHUA
WY UYEeTHPEXKJIEMMHYID CXeMy CUMTEBAaHUA, WM CKJOHHH K IIOTPENHOCTH
M3MepeHuda, KoTDa HarpysKa, KoTopad OOJIKHa OHThL M3MepeHa, TakKxe
ABJIAETCSA UCTOUHUKOM HaOpaXeHU A VI MeeT OOIIOJIHUTEJIbHOE
HeM3BeCTHOe HalpsSXeHUe, MIpUKJIaOHBaeMoe K Hel. KakK TOJBKO UTO
VIIOMAHYTO BEHIIE, B MCIAPUTEJAX, KOTOPHEE MCIOJNL3YIT pPEe3UCTUBHEE
HaTrpeBaTeJIbHEE DBJIEeMEeHTH (YacTo KaTylWkHy), YIJMHUTEeJIbBHEE I[IpOoBOLa
YacTO MCIOJIB3YITCHA OJA HalpaBJIeHUMA MOIMHOCTUM K HarpeBaTeJIbHOMY
BJIEMEHTY C MMHMMAJIbHBEM XKOYJIEBEIM TEIIJIOM M IIOTEepAMM Ha IIYyTU MeXIOy
HarpeBaTeJIbHEM BJIEMEHTOM (rme IKOYJIEBO TeIlJIo ABJIAETCHA
XKeJlaTeJIbHEM) M MCTOUHMKOM HalpsSXeHMs (JacTo aKKyMyJISaTOPOM WK
MCTOUYHMKOM DBJIEKTPONUTaHMAg) . [Jsg BO3BMOXHOCTM IIPOM3BONCTBa TaKuUe
YIOJUMHUTEJILHEIE I[IpOBOOa UYacTO ABJIAKTCA JMUIL COeOMHEeHMVEM MeXIy
YCTPOMCTBOM (MM KOHTaKTaMM, KOTOPHE COeOMHAITCS C YCTPOMCTBOM)
n HarpeBaTeJIbHEM DJIEMEHTOM, TaKMM oBpasoM, U3MepeHue
CONPOTUBJIEHMA HaTpPeBaATEJILHOTO SJIEMeHTa HEeM3MeHHO BKJIoUaeT B cebd
CONPOTUBJIEHME YIJMHUTEJILHEX [OIPOBOOOB UM IIOTPENHOCTL M3MepeHud,
BOBHMKAKMYK M3 HEeCOBIaJaklMX TEePpMOIJIeKTPUUeCKUMX CBOMCTRE (omubKa
Beebeka). Kaxnwuli wu3 HarpeBaTeJBHOTO BJeMeHTa U  YIJIUMHUTEJbHEBIX
IPOBOLOB (TpM NIPOBOOHMKA, eCJIM pacCMaTpuBawTCsa WHIOVBULYAJIBHO)
VMMeeT HeKOTOPHM TeMIepaTypPHHM TpaluMeHT II0 CBOEeW IJIWMHE, U BTOT
TeMIIepaTypPHHM TIpaluMeHT dopMMUMpPYeT DJEKTPOOBMXYIYID  CUITY (30C,
KOTOpad Takxe 4ABJIA€TCA WU3MEepAeMsM HallpAXeHMeM, KoT'Da IIPOBOIOHUK
ABJISETCH Pa30OMKHYTOM CXeMOM) B KaXIOM IIPOBOIDHMKEe, KOTOpas paBHa

Eemf=-SVT, 1rme S - 2T0 KO020dMLUMeHT Seebeka IIPOBOIHUKA, KOTOPHI
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3aBUCUT, B 3HaAUUTEJbLHOM CTelleHM, OT MaTepualja IOIPOBOIOHMKA (HO
Takke OT TeMIepaTypH OPOBOOHUKA), M VT 4BJgeTCcd TeMIepaTypHBEM
TpaleHTOM CKBO3b MaTepual. I[IOCKOJBKY WIeaJlbHEIE MaTepuaJibl IJId
HarpeRaTeJIbHOT'O DJIeMeHTa U YIJMHUTEJBHEX I[IPOBOIOB UYacCTO MMeKT
pasJiMuHbEle KODOOUUMeHTH 3eeBeka, M IIOCKOJIBKY TeMIlepaTyphH B IOBYX
TOUKax COenOVHEHU I Mexny KaXIOBM YIOJIMHU T €JIb HEIM IIPOBOOOM U
HarpeBaTeJIbHEM 3JIEMEHTOM BEePOSATHO IOOJIKHH pasJiMdaTbCad BO BpeMs
HarpeBa (BCcJemcTBME IpreMJIeMBIX acuMMe TPpuM Kak B y3Je
HarpeBaTeJIbHOTO D3JIeMeHTa M TeIllJle, IIePeHOCHMMOM OT HaTlpeBaTeJIbHOTO
2JIEMEHTa, Tak WU B YVIJIMHU T €JIb HEIX IPOBOIAX, KOTOPHE, Kak
OXMIOAeTCs, ABJIATCI CEepUMHBIM K3ZesJmueM), OymeT uucTag OSIC Mexdy
YIJIVMHEHUAMM ¥ HaT'PeBaTEJIBHEIM DJIEMEHTOM (BMIHO KaK OIHa HaTlpy3kKa
B JioBo¥ cucTeMe HuCIapeHMsa, I'Ie OIOMH Hadop YIOJIUMHUTEJILHBX IIPOBOIOB
SJIEKTPUUECKM CcoelOMHIeT HarpeBaTeJIbHEM 3JIeMeHT C YCTPOWMCTBOM),
uTo OyImeT MCKaXaTb M3MEPEHMe COINPOTHBJIIEHUS, Iejlad YyIpaBJIeHue
TeMIIepaTypo¥ OJIS HaTrpeBaTeJIbHOTO D2JIeMeHTa C IIOMOMbI WM3MEepeHHOTO
COTIPOTHUBJIEHMSA HEBO3MOXHEIM ©Oe3 MCIpaBJIeHMsa 3Toro 20bekTa. BoJee
0B6006IMmeHHO, V3MEPEeHHOEe COIPOTURIIEHME Hal'peBaTeJIbHOTO  BJIEMEeHTa
OymeT MCKaXaTbCd IIOCPENCTBOM HeCOBIaalIMX TEepMOBJIEKTPUUECKUX
CBOVICTE (HamnpuMep, »bdexTa 3Beebeka) BCHAKMNM pas3, Korga CyIeCTByeT
pasHulla TeMIlepaTyp MexXOy U I[Iepexold MaTepualja Ha IOBYX KileMMax
HarperRaTeJIbHOT'O DJIEMEHTE, roe KOHTaKTE NI YIOJIMHUT eJIN
COEeIMHSAITCSH.

[0114] VYnopomeHHas MOIOeJIb Hal'PeBaTeJIbHOTO DJIEMEeHTa C IOBYMA
YIJIMHUTEJIEHEIMM [IPOBOOaMM M3 OIOIMHAKOBOT'O MaTepualJa I[IoKa3aHa Ha
dur. 17. B mTOM IIpMMepe COUeTaHMe HarpeBaTeJIbHOT'O BJIeMeHTa U
VIJVHUTEJILHOTO IIPOBOOa COeOMHAeTCHa C YCTPOMCTBOM Ha OTKPBITHX
KOHIaX VIJMHUTEJBHEX IIPOBOIOB, I[IOKA3aHHHX BHIIE, TakuM oOpas30oM,
[IoKa3aHre COMNPOTHBJIEHMS HaAT'PeBaTeJILHOTO 3JIeMeHTa OepeTcd uYepes
YIOJVMHUTEJIEHEIE TIPOBOOA, IIPHUCOeOMHAKMMecd K HMM. S1 M S3 ABJIAKTCHA
IIOCTOSHHBEIMM KO3QIMLMEeHTaMM, KOTOPHEE 3aBUCAT OT CBOMCTB MaTepuala
(kOoPOOULIMEeHTH 3eebeka) KaxXIOoI'o M3 OBYX MaTEPUAJIOB YIJVMHUTEJBHBX
IPpOBOIOOE, a S2 ABJIAETCHA KOBQPULIMEHTOM Seebeka oJjig
HarperRaTeJIbHOT'O 2JeMeHTa. T1 wm T4 4BJIAKTCH TeMlIepaTypaMuM Ha

KOHILax yJIJIMHeHMf;I, KOTOPHE OSJIEKTPMUYECKNM COeIIVMHAKRTCA C yCTpOﬁCTBOM
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ucnapeHuga. T2 wu T3 4ABJALTCA TeMlIepaTypaMyM COeOIMHEeHUM Mexnoy
YIOJIMHUTEJIEHEIMM  [IPOBOJaMM M Hal'peBaTeJIbHBEIM DJIEMEHTOM  (KOTOPHE
MOTYT OBTB CBapHBEIMU COEOMHEHUAMM, OOXKMMaMM, I[IagHBEMM COeIVHEeHUIMU
MJin Iy TVIMI BJIEKTPUUYECKUMU CoeIMHEeHMIMN) . 20C, Enet, Kak
oXunmaeTcd, OOJDKHa MCKaXaTb IIoKaszaTeJlb UW3MEPeHMSa COIPOTUBIIEHUS,
ecan Enet sgBjdeTcd HeHYJIeBEIM. Enet wm3 »sdodoexTa  3Beebeka, Kak
OXMIOaeTcsa, IOOJDKHa OBTH:

[0115] Enet=-S1(T2 - T1l) -S2(T3 - T2) -S3(T4 - T3).

[0116] UToOH WJIKCTPUPOBATH TO, KaK pPas3HOCTM TeMIepaTyp
Mexny T2 wm T3 wMOryT cCo3IaBaThb HeHyJeByn FEnet, paccMmMoTpuMm
OOIOJIHUTEJIBHYKD  YIPOMEeHHYK  MOIellb, roe TeMIepaType Ha IBYX
OTKPBITHIX (kak okasaHo) KOHIIaXx TOKOIIPOBOOAMETO Iy THu
OpennojlaranTCcsa KakK OIMHAKOBHE U ODIM3KMe K TeMlIepaType YCTPOMCTBAa
(T1=T4), dYTO 4ABJISEeTCS IIPUEMIEMEM YIIPOINEeHMEM B CHUCTeMax TuIla
HallMx, T'Oe YIJIVMHEHUd COeOMHAKTCH C 3JeKTPUUeCKMMM KOHTakKTaMM C
foJipmMM KoJiMdecTBOM Terula npu T1 m T4. KozdduumeHTH 3cebeka IJIA
IBYX YIOJIUHUTEeJel, KaK I[IpennojaraeTrcsa, OOJDKHH OBTH OOVMHAKOBEMM,
[IOCKOJIBKY IBa YIJIMHUTEJIEHEIX IIPOBOIA BHIIOJIHEHE U3 OIMHAKOBOTO
MaTepmalsa (S1=S3). 3TO yMeHbIlaeT BHIIEIPUBENEHHOE BEHpaXeHNE B:

[0117] Enet=(S2 - S1) (T2 - T3)

[0118] U3 BHIIeyKaszsaHHOT'O BHpaxeHMsa, ecau S2 u Sl ABJIAKOTCHA
HepaBHHMM (HaAaTpeBaTeJIbHEM BJEeMeHT U YIJIMHUTeJIbHBEEe I[IPOoBOIa MMET
pasJIMuHbEe KO2QOUMIMeHTH 3eebeka), M T2 m T3 ABJIATCA HepPaBHBMU
(HeHYJIeBOM UMCTHM TeMIepPaTyPHHM I'palMeHT MeXOy »IBYMsS TouKaMu,
T'Ie HaT'peBaTeJIbHHM DJIeMeHT BCTpeuaeTcs C YyIOJIMHeHuaMmmu), Enet He
fymeT HYJEeBHM, ¥ 5TO 0OyIdeT MCKaXaThk IIOKa3aTeJlb COIPOTUBJIIEHUS,
[IOJIYUEHHE  YCTPOMCTBOM. Iios cpaBHeHUSd, ecJIM He CYIEeCTBYIT
YIOJIMHUTEeJIbHEE I[IpoBoha, J3HC TOJBKO IJIA HaI'peBaTeJIbLHOT'O BJIeMeHTa
MOXeT OHTB [NIPMHSATA BO BHMMAaHNE:

[0119] Enet=S2(T2 - T3)

[0120] Korma HarpeBaTeJIbHEM 3JIEMEeHT coeguHAEeTCH
HEIOCPEACTBEHHO C BJIEKTPUUYECKMMM KOHTaKTaMM, KOTOPHE SBJSAKOTCSH
OOJIBIIMMA TepMUUYeCKVMA MaccaMmu, OXUIOaeTCH (n MOXeT OHITH
MU3MepPeHo), uTo T2 m T3 ABJAKTCH OUeHBb OJIU3KMMM, M 50bekT 3eebeka
[IPMBHOCUT HUUTOXHYK I[IOT'PEIHOCTE B M3MEepeHMe COIPpOTUBJIIeHMA. B

OIPYyIMX CcCHrucTeMax, TI'oDe HNMCIIOJbIYITCA YIJIMHMTEJIBHEE IIpOoBOIa, SC_DCDGKT
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Beebeka oymeT MCKaXaThb V3MEepPEeHHOE COIIPOTHUBJIIEHUE, neJjas
yIpaBJieHMe TeMIepaTypoM HeBO3MOXHEM, Korma 2dbexkT 3Beebeka He
KOPPEKTUPYETCH .

[0121] [OHNOJHUTEJILHO, HEeKOTOPHE CHUCTeMH 0e3 YIOJIMHUTEIbHEX
IPOBOIOB MOT'YT BCe ele BMIEeTh pa3HUuIy TeMlIepaTyp Mexny T2 m T3 B
3aBUCHMOCTHM OT YCTPOMCTBa M Yy3Ja TellJIOBOTO BJIeMeHTa. EciauM D2Ta
pas3Hulla TeMIepaTyp SgBJSeTCsS 3SHauMTeJIbHOM, SToT 20hpeKT MOXeT
HYXIOAaTbCsS B MCIPAaBJEHMM IJIS TOUHHX M3MEPEeHMUM CONPOTUBIICHMUI.
[lpocTad MOIOEJIb BHIIE C YIJMHUTEJILHEMM IIPOBOOaMM UM Hal'peBaTeJlbHBM
BJIEMEHTOM IIPemoCTaBJIgeTCd, UYWTOOB WIJIOCTPUPOBATE MCTOUHMK 3IC
HaT'peBaTeJILHOTO BJIeMEeHTa . B OOJILIIMHCTBE cucTeM OyoyT
OOIIOJIHUTEJIbHEE [IepexOonOsl MaTepualla M TeMIepaTypHHE TpPallMeHTH B

KaXxXooM MaTepMraJie Ha IIYyTM HWM3MeEpPpeHMA COIIPOTHURIIECHNMA. Kak omnmcaHo

HUXe, TIOJIHO e MIOHVMaHue WU MOIeJIMPOBaHNUeE BCeX [Iepexonosn
MaTepMala u TeMIIepaTyp nepexona ABJIAETCSA HEHYXHBM oI
VCIIpaBJIeHU I 2TOTO sddbexTa. 30C HarpeBaTeJIbHOT'O BJIEMEHTA
(BEI3BaHHasa »ddperkToM 3Beebeka) MOXeT TIIPpOoCTO OHTL M3MepeHa U

VCIIOJIL30BaHa JIA MCIPAaBJIEeHUA IIOTPEMHOCTHM, KOTOPYK OHa IIPUBHOCUT
B [IOKa3aTeJlM M3MepPpeHMA CONPOTUBRIIEHUA.

[0122] B YCTPOMCTBE UCIlapeHmAa B COOTBETCTBUMA C
peanmMzaluuaMr, OIMCAHHEIMM B OAHHOM IOKYMeHTe, KOTOpOe MCIOJb3yeT
MN3MEePEeHHOEe COINPOTURJIEHME HAaI'peBaTeJIbBHOT'O BJIEeMeHTa IJIA YIpaBJIeHUI
TeMIIepaTypo¥ HaTr'peBaTeJIbHOTO BSJIeMeHTa, Kak onMcaHo Bwme, 3IC
Hal'peBaTEeJILHOTO SJIEMEHTAa MOXEeT TakKXe UM3MePATHCS M MCIOJbB30BaTbCA
oI yIIpaBJIeHUSA IPUKJIAOEBaEeMOMN MOITHOCTHIO n/ OLIEHOK
TeMIIepPaTyPH . SbdbexT SBeebexa MoOxeT HabJoOAaTbLCA KakK  IJIaBHBM
BKJIamouuk B OJC HarpeBaTeJILHOTO BJIeMeHTa M gBJISeTCHd eIUMHCTBEHHEBEM
M3BECTHEM BKJAOUMKOM B 3IC HarpeBaTeJIbLHOT'O BJIeMeHTa, KoI'Ia TOK
(MJIM TIOCTOSHHHM  TOK) He TIIpoTekKaJl uUepes HSJEeMeHT B TeueHue
HEeKOTOpOoT'0 BpeMeHM. lM3MepeHHaa 3IOC HarpeBaTeJIbHOTO BJIeMeHTa
MOXeT OHTB MCIOJIE30BaHa OJSA MUCHPpaBJIEHUSA IIOTPEMHOCTU W3MEepeHUd
COIIPOTUBRIIEHNU A, BEI3BAHHOM 21C HaI'peBaTeJIBEHOTO BJIeMeHTa.
l[loxkasaTeJb CONPOTUBRIIEHUS (MCKaXeHHBEM IocpeXcTBoM OIOC 3Beebeka) wu
riokazaTeJlb JJIC 3Beebekra BMecTe MOI'yT OBTB MCIOJIB30BAaHB OJIA
BEUMCJIEHUA TOUHEIX COIIPOTHUBJIEHUN Hal'peBaTeJILHOTO BJIEMEHTa,

KOTOPHE MOT'YT OBITH MCIIOJIE 3OBAHE OJIA peryIJIiMpOBKIM cpeHHeﬁ
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TeMIIepaTypPH HaTrperaTeJIbHOTO SJIeMeHTa.

[0123] Bumanme OSIOC HarpepaTeJIbHOT'O BJIEMEHTa Ha IIoKa3aTeJlb
COIIPOTHUBRJIEHUS 3aBUCUT OT MCIOJb3YEMOM WU3MEPUTEJILHOM CcxeMel. IIC
Hal'peBaTeJILHOTO DBJeMeHTa O0yIeT co30aBaTh NOTPEllHOCTL MW3MepeHUA
BO BCeX M3BEeCTHHX CXeMaxX M3MEPEeHUS COINPOTUBIIEHMS, TaKuMM oOpasoM,
SIOC HarpeBaTeJIbHOT'O DBJIeMeHTa MOXeT OHThH OTIOeJIbBHO M3MepeHa OJId
VCIIpaBJIEHUSA IIOTPEMHOCTH, KOTOPYK OHa BH3HBaAET B IIoKaszaTeJe
CONIPOTUBJIEHUA. UYBCTBUTEJBHOCTE IIOKasaTeJId CONpOTUBJIIeHMS K OJC
HaT'peBaTeJILHOTO HBJIEMEHTAa MOXET IIOHMMaTBCSa TakK, UTO M3MepeHHasd
SIOC HarpeBaTeJIbHOTO HSJIEMEeHTa MOXeT OHTL MUCIOJL30BaHa KOPPEKTHO
OJISS BHUMCIIEHUSA CONPOTUBRIIEHMA Hal'peBaTeJLHOTO BJIEMEHTa U3 OBYX
MIOJIYUEHHEIX moka3zaTesien. Hanpuwmep, TOT xe nuddbepeHIIVaIbHEM
YCUINTEJIbL, WMCIOJIbL3YEMEM IJIS M3MePeHMS CONPOTUBIIEHMSI, MOXEeT TaKxe
OHITE MCIOJIBE30BaH JIA M3MepeHusa 3SIOC HarpeBaTeJIbHOTO DJieMeHTa. B
V3MEepeHUM COIPOTHUBJIEHMS HarpeBaTeJILHEM 2JIeMeHT MOXeT CHabdXaTbCHd
MOITHOCTEI yepes OeJiuTelb HalpaXeHndg, Tak uTo CymeCcTByeT
n3MepgaeMoe HalpsaKeHue Ha KOHIIax HaTpeBaTesd, KOTOpoe

CpaBHMBaeTCA C OSTaAJIOHHEIM HallpAXeHMeM WM CYyMMMPpYyeTCHd C IOIPpYyI'VMU

3 TaJIOHHBEMMA Halp SXeHV MU " YCUJIMBaeTCHd [IOCPEenCcCTBOM CXeMBI
onbddepeHUraIbHOTO OIIepPalMOHHOT'O YCUJIMTEJIA. Yro KacaeTcs
n3MepeHmnda SIC HarpeBaTeJIbHOTO BJIEeMEHTa, HalpaxeHre He

NpUKJIaOEBaeTCA K Hal'peBaTeJIbHOMY BJIeMeHTY, UTO IIpelocTaBJgeT
BO3MOXHOCTE HEIOCPEeOCTBEHHO mM3MepeHusa OIC, KoTopasd CcpaBHUMBaeTCd
C IPpyI'MM OJIM3KUM 9STAJIOHHBEIM HAIPSKEeHMEeM UM YCUIMBAeTCS IIOCPEeICTBOM
TOM xe CXEeMHL ondbepeHIMaJIbHOTO OTIepPallMOHHOTO YCUIIUTEJIA,
VCIIOJIb3YEeMOM IJIS UMBMEPEeHUS COIPOTHUBIIEHUS.

[0124] IIOCKOJIBKY Ta Xxe cxeMa YCHUJIEHU A MOXeT OHITH
MCIIOJNIL30BaHa, YYyBCTBUTEJILHOCTHA rioKkasaTesd CONIPOTUBJIEHUSA u
rnokasareynd 3JIC HarpepaTeJIbHOT'O B3JieMeHTa K JIC HarpeBaTeJIBHOTO
3JIeMeHTa OyOoyT OIOMHAKOBEHMM. IBa IIokKa3aTeJsid MOI'yT 3aTeM OHTb
VCIIOJIL30BAHE IOJIS BHUMCJIEHMS TOUHHX CONPOTUBIIEHUM HarpeBaTeJIbHOTO
BJIeMeHTa, TpydoTo moncueTa PasHMIIEL MeXxnoy M3MEPEHHEIMHU SIC
HarpeBaTeJLHOTO 2JIeMeHTa, KoI'ga YCTPOMCTBO HarpeBaeTCcsa, M KoTrIda
YCTPOMCTBO He HarpeBaJloOCh B TeueHMe HeKOTOPpOoTO BPEeMeHUM (OTMeTHuM,
uyro SIOC 3Beebekxa paBHO 0, KoOT'Ia HaTpeBaTeJILHBEM BJIEMEHT IOCTHUTaeT

TEPMMUIECKOI'O pPabBHOBECHA B yCTpOﬁCTBe), M MOTYT OBTBH BEUTEHHE K3
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TpyBOT0o IoKaszaTelisd W3MepeHMsa COIPOTUBIIEHUI, IIpexXIe dYeM IpyIue
BHUMCJIEHU A BHIIIOJIHAKRTC A, UTOOH BHBOIOUTE COIPOTHUBJIEHNE
HarpeBaTeJIbHOTO BJIEMeHTAa ns3 CKOPPEKTUPOBAHHOTO roxkasarejsa
M3MEPEHUA COIPOTUBIIEHNA

[0125] OQur. 18 WIIOCTPUPYET OOMH IPpUMEP CXEeMb W3MepeHUd,
KoTopasd MOXeT OBTbL MCIOJIb30BaHa KaK YacTh YCTPOMCTBA MCIapeHUsa B
COOTBETCTEUU c HEKOTOPEMMA peanm3aumaMm1 TeKylmeITo openMeTa
u3ydyeHus. PaBoTa BToM CxXeMBl OJIS PeTryJMPOBaHMSA CONPOTUBIIEHUS
HaTpeBaTeJILHOTO DJIeMeHTa BO BpeMsa HaTlpeBa MoOXeT OHTH CcJenylimen
(C Ha3BaHMAMM CUITHAJIOB WM KOMIIOHEHTOB II10I CHaOXeHHEMM CCBUIKaMU
cCuUrHajlaMyM M KOMIIOHeHTaMu M3 CxXeMeH Ha ¢ur. 18); 3a MCKIondeHMeM H+
1821, Bce pamku BeBOHDorB (1801, 1803, 1805, 1807, 1809, 1811,
1813) COEOUMHAITCHA C MUKPOKOHTPOJIJIIEPOM, KOTOPEM He TIIOKasaH;
OTCUeT BpPEeMeHM, OTMEeUEeHHHM HWXe, CYMNeCTBYeT IOJIS ONHOM IIPUMEPHOM
IpOoTpPaMMHOM peaauzalumnmu 71 MOXET OBITE pPa3JINUYHEM VI
MOOUOUUMPOBAHHEM  IJIA pPa3JIMYHEIX peanmuszauumn) . HaTpeBaTeJILHHM
2JIeMeHT coenomHaeTcsa Mexnoy H+ 1821 m GND.

[0126] Ha o¢ur. 18, korma YCTPOMCTBO HarpeBaeTcsa, HEATER
1807 npmuBOIMTCA B IOEeMCTBUe C OoMombl PWM, d4UTOOH coemmHATH VBAT C
H+ 1821 uepe3s Q5 (mIMTaHMe HarpeBaTeJILHOT'O 3JIeMeHTa C HallpsaXeHUeM
aKKyMyJigTopa) C HeKOTOpou CKBaXHOCTEIO, UTOOH bopMMpoBaTH
M3BECTHYK MOIHOCTL B HaTlpPeBaTeJIbHOM DJleMeHTe. Korga yCTPOMCTBO
HarpeBaeTCAa WM HaxXOOUTCHA B HOpoOyXIOeHHOM COCTOSHMM, HO He
HaTrperaeTCcH, Kaxgele 3,9 MC (u3MmepeHue 256 TI'n) HEATER 1807
YIOePXMBAETCH BHKJIOUEeHHEM, a HM PWR 1805 ymepxmBaeTCd BKJIIOUYCHHBM
(pJIeKTpOoNIUTaHMe CXeMb OUuOdepeHUMaJIBHOTO OIIePallMOHHOTO YCUJIIUTEJIS
M OIIOPHHE HalpsSXeHUd, TpebyeMble OJIS W3MepeHuM) B TeueHue 268
MKC, TaK UYTO COIPOTHUBJIIEHMEe Hal'peBaTeJIbHOTO BJeMeHTa wuiam 3IC
HarpeBaTeJIbHOT'O  DJIeMeHTa MOI'yT OHTE M3MepeHH. COIpOTHBIIEHME
HarpeBaTeJIbHOTO 3JieMeHTa U 3MC, kKaxnoe, M3MepHAKRTCHd Kaxinee 7,8 MC
(KaXooe U3MepsaeTcsa B TeueHMe KaxXOor'o BTOPOI'O OKHa W3MEepEeHWUs) .
[lepBre 200 MKC M3 BTHUX 268 MKC OKHa M3MEpeHUsa ABJIAITCSI BPeMeHeM
YCTaHOBJIEHMA  BEXOIOHOT'O CHUI'Hajla OllepalMOHHOT'O YyCUJIMTEJS, Kak
BUIOHO [IOCPenCcTBOM MUKPOKOHTpPOJIJIEPA (HM OUT 1809) o4
crabmnmszauum. ADC BHIIOJHAETCA IIOCPEeICTBOM MUKPOKOHTPOJIJIEpa IO

HM OUT 1809 mexnmy AREF HM OUT 1801 m GND B TeueHMe IMOCJIeOHMX 68
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MKC OKHa  W3MEPEHUL. Yro KacaeTcsa  M3MepeHusd COIIPOTHUBJIIEHU A
HarpeBaTeJIbHOTO BsJjieMeHTa, HM NEG REF EN 1803 BrjmouaeTCcsda, UTOOH
OKa3HBaTh BJIMAHME Ha HaTpeBaTeJIbHBEM BSJIeMeHT, TakK UTOo »OeJIMTeJb
HaopsakeHUd, CcOOPMMPOBAHHEM HocpeIcTBOoM R19 u HarpeBaTeJIbHOTO
BJIEMEeHTa, MOXeT CpaBHUBATLCHA I[IOCPelCTBOM CxXeMbl OUubddbepeHLUMaJIbHOT'O
OIlepallMOHHOTO yCHIMUTeJss (cocToamey m3 U5, R21, R22, R23 u R33) c
OMKCUPOBAHHEM »OeJUTEeJIeM HalpsSXeHMdI, COOPMMPOBAHHEM I[IOCPEICTBOM
R20 m R32, ™ HeKOTOpOTro coueTaHusa R28, R29 wu R30, KOTOpHE
MCIIOJIbL 3YIOTCH, YTOOE  YIOEPXMBATH HM OUT 1809 B MCIIOJIb 3Y EMOM
IrarasoHe HanpssxeHrda Mexny AREF HM OUT 1801 m GND mjg nomana3oHa
COIIPOTHUBRJIEHUNM HaT'peBaTeJIbHOTO BJIeMeHTa, KOTOPHE YCTPOMCTBO MOXET
BUIETEH . HM SCALE 0-2 1813 Jsmbo HOpenocTaBJIgeTCd  BO3MOXHOCTH
rJjaBaThk (BERICOKUM uMIIeoaHc) , JINB0 COeInHATBECH C GND B
MUKPOKOHTPOJIJIEPE, UTOOE  MCIOJIL30BAThH R28-30 0Jg  YCTaHOBKU
orara3oHa M3MEPEHMSA COIPOTUMBIIEHUS CXEMH.

[0127] UYTo kacaeTcsa u3aMepeHusa O9JC HarpeBaTeJBLHOT'O B3JIEMEHTA,
HM NEG REF EN 1803 BrrIoUaeTCd, UTOOH MIPenoCTaBJIATE BO3SMOKHOCTE
H+ r1aBaTek OO HalpSXeHMHA, KoOTopoe dABjgeTcda OSIC HarpeBaTeJIBHOTO
sJjieMeHTa (oTHoOCHTeJIbHO GND), a SEEBECK REF EN 1815 BriodaeTcHd,
UTOOH cosnaBaThb OTIOPHYIO BEJIMUMHY, VCIIOJIb 3Y eMYIO cxXeMom
onbddepeHIMaIbHOTO OIepalMOHHOTO YCUIIMTENA, OOCTaTOUHO OJIM3KYKD K
8IC HarpeBaTeJIbHOTO 3JieMeHTa, urTo HM OUT 1809 OymeT OpUIOOHEM
IJIAd MCIOoJIb30BaHMa (Oymer wMexny AREF HM OUT 1801 u GND) cBepx
OMrarasoHa 21C HarpepaTeJILHOT'O BJIEMEeHTa, OXM I aeMbIX, Korma
HaTpeBaTeJILHHY DJIeMeHT HaTpeBaeTcda. 3IIC HaTrpeBaTeJIbHOTO B3JIeMeHTa
MOXeT OHTL nHo +/- 3MB. Cxema wusMepenud 30C HaTrpeBaTeJILHOTO
3JIeMeHTa MOXeT  BHIIOJIHATE  M3MepeHme Mexoy +/-5 MB. Cxema
U3MepeHrd nOaeT HeHYJIeBOe 3HaueHme ADC, KoT'oa YCTPOMCTBO He
Har'peBaJloOCk B TeUeHMe HeKOoTOpor'o BpeMeHM, u OSIOC pasHa 0; »5TO
3HaUEeHue UCIIOJIb3YEeTCH, YTOOR "oBOHYJIATL" [IoKasaHm4g 3IC
HarpeBaTeJIbHOTO  3JIEMEHTa, KOT'ODa MCIOJIB3YETCH B  BHUMCIIEHMAX

COIIPpOTHUBIIEHNMA . BrumcrieHu s COIIPOTHURIIEHNMA ABJIAKTCA CJIeOYOMVIMI ©

[0128] ConpoTUBJIIEHNE HarpeBaTeJIbHOT'O BJIeMeHTa= (UCXOOHOE
3HaueHre ADC mokaszaTeljid COIPOTUBIEHMSA -— (MCXOIOHOe 3HaueHue ADC
nokasaTeysa OSOIC - HyJeBoe 3HaueHMe ADC 1nokaszaTesasa JSIC)) *

UYBCTBUTEIJIEHOCTE IrokasaTeJId COIIPOTUBRIIEHUA+COBUT IorasaTeJId
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COTIPOTHUBJIEHNSA .

[0129] UyBCTBUTEJILHOCTM IIOKa3aTeJId COIPOTUBIIEHUMS W CIOBUIU
MOTYT 3aBMCETh OT IMKaJH I[IOoKa3aHuM aKTUBHOTO  COINPOTUBIIEHUA
(BoOpanHoM ¢ nomomein HM SCALE 0-2 1813) u MOryT OHTb pPeleHH oI
MCIIOJIb30BAHMSA 3HAUEHUM KOMIIOHEHTOB CXeMbl M 3aTeM BKJIOUEeHH B
YCTPOMCTBO (HamopuMep, B MUKPOIPOTpaMMHOM OOeclleueHMM, allllapaTHBX
cpeIncTBax WJIM IIPOTPaMMHOM oOfOecCleUueHMM YyCTPOMCTBA) .

[0130] BasoBoe  CONPOTURJIIEHUE (M3MepeHHOEe  COIPOTUBIIEHME,
KoT'Ia HaTpeBaTeJILHHEM DJIeMeHT He HaT'peBaJICsad B TeueHMe HeKOTOPOTO
BpEeMeHM) MOXeT OHITH VICIIOJIE30BAHO oJs BHUMCJIEHMSA  1LIeJIEBOTO
COIIPOTHUBRJIEHNSS, KOTOpPOe COOTBETCTBYET leJIeBOM CcpelHel TeMlepaType
HarpeBaTeJIbHOTO 2JIEMEHTa Ha OCHOBE KpUBOM YIOEeJIBHOTO
COTNIPOTHUBJIEHMSA OTHOCUTEJILHO TeMIepaTyphl HarpeBaTeJIbHOTO BJIEMEHTA.

[0131] CxeMa M3MepeHnd COTIPOTUBJIEHU A MOXeT OHITH
IBYXKJIEMMHOM M3MepUTEeJILHOM CcxXeMOoM, KakK TOJIbKO UuTo o00CyXIaJsloch. B
IPYTMX BapMaHTax YeTHPEXKJIEMMHAaS WM3MEPUTEJIbHad CXeMa MOXeT OHTH
VCIIOJIE30BaHa, UYTOOHE CMATUYaTh BJMAHMA COIPOTHUBJIIEHUS II€pPEeMeHHOTO
KOHTakKTa ¥ COIPOTHUBJIEHUS TPACCUPOBKM WJIM BHBOIOB IIOCJIeOOBaTEJIBHO
C V3MEpPEHUEM COIPOTHUBIIEHMU A HarperBaTeJIbHOT'O DJIEMEHTaA .
VzMmeHdAKMeeCd KOHTaKTHOE COIPOTUBJIIEHNE u COIPOTHUBJIEHME
TPaCCUPOBKM/BHBOIOB VIMEeT HUUTOXHOE BJIMAHNE Ha U3MepeHue
CONPOTUBJIEHUA U PEeTYJIMPOBKY TeMIepaTyph, HO 5SBTU BJIMUAHUA MOTYT
OHITH BoJiee JeTKO BEIPAXEHE B BapuaHTax, KOTOPHE MMEenT
HaTrpeBRaTeJIbHuM 2JIEMEHT BoJee HU3KOTO CONIPOTHBJIEHU A u
pazjMyanmuicsa y3eJl Ha'peBaTeJIbHOTO B3JIeMeHTa M YyCTpoMcTBa. B »ToMm
cllydyae, UeTHpPexKJIeEMMHas (TaKXe M3BeCTHas Kak JYeTHpexToueuHasd)
cxeMa M3MEPEeHMS CONPOTUMRIeHMA M 3IC, Takad KaK CxXeMa, I[IoKa3aHHAaAd
Ha ¢our. 19, mMoxeT OBTH MCIOJIB30OBAaHA.

[0132] Pabora CXEMH, [IOKa3aHHOM Ha our. 19, YyTOBOEL
PEeTYJMPOBATE COINPOTURIIEHME HaT'peBaTEeJBHOTO DJIEMEHTa BO BpeMd
HarpeBa, MOXeT OBTH BHIIOJIHEHA CJenyromyuM ofpas3oM (C Ha3BaHUAMU
CUTHaJIOB ¥ KOMIIOHEHTOBR IO CHaOXeHHBEMM CCBEUIKAMM CUT'HaJlaMi U
KOMIIOHEHTaMM M3 CXeMH BHIIe; CcurHajJgel 1903, 1905, 1907, 1909,
1911, 1913, 1915, 1917 coofmanTca MMKPOKOHTPOJJIEPY, KOTOPHM He
[IoKa3aH; oTCUeT BpeMeHU, OTMEeUeHHHMN HIXe, ABJIAETCSH JIUIIE

IIPUMEPHEM M MOXeT oTamMuartscd). Ha o¢mr. 19 HI+ 1822 m HV+ 1826
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COeIMHSAITCA HeloCpeICTBeHHO C OOHOM KJeMMOM HaIl'peBaTeJIbLHOTO
»JIeMeHTa, B TO BpeMsa kak HV- 1828 wu HI- 1824 coenguHAKOTCSH
HeloCPeOCTBEHHO C IOPYIOoM KJIEeMMOM HarpeBaTeJIbHOTO BJIeMeHTa.

[0133] Korma yCTpOMCTBO HaTpeBaeTcd, HEATER 1907 nOpuMBOOMTCHA
B IeVCTBMe C IoMOombl PWM, uToOH coenMHATL VBAT ¢ H+ 1822 uepes
Q2 (IMTaHMe  HaTpeBaTEeJIbHOT'O DJIEMEeHTa C I[IOMOMBI  HalpsSKeHUH
aKKyMyJigTopa) c HeKOTOpOMn CKBaXHOCTBLIO, UTOOH bopMUPOBATE
VM3BECTHYI MOIMHOCTE B Har'peBaTeJIbHOM 3JIEMEeHTE.

[0134] Korma  yCTpOMCTBO HarperaeTcd WM  HaXOOUTCHA B
NpoB®yXIeHHOM COCTOSHUM, HO He HaTpeBaeTcHd, Kaxnoele 3,9 MC
(msMmepeHue 256 I'm) HEATER 197 ynepxmBaeTCd BHKJIOUEHHEM, a HM PWR
1905 yIOepXuBaeTCH BKJIIOUYEHHBEM (pJIeKTpONMTaHUE CXeMH
InddepeHIMaJbHOTO CYMMUPYKRIIETO OIMNePallMOHHOT'O YCUJIMTEJS M OIIOPHEE
HanpsSxXeHVsa, TpebyeMble OJIA M3MepeHUN) B TedeHMe 268 MKC, TakK UTO

COIIPOTHUBRJIEHME Hal'peBaTeJIbHOT'O 3JleMeHTa wuiam OJSIC HarpeBRaTeJIBHOTO

2JIEMEeHTa MOTYyT OBTE M3MEPEHH. COoNpoTURIIEHVE HaIr'peBaTeJILHOTO
3JjleMeHTa wu  3IC, Kaxmgoe, M3MEPAKTCHS Kaxaee /7,8 MC (kaxmoe
U3MEPAETCHS B TeUeHMe KaxXIoI'0 BTOPOI'O OKHa u3aMepeHus) . IllepBeie 200

MKC U3 DTUX 268 MKC OKHa  M3MepeHUd ABJIAITCA  BPEMEHEeM
YCTaHOBJIEHMA  BEXOIOHOTO CHUI'Hajla OIepalMMOHHOT'O YyCUJIMTEJNd, Kak
BUIOHO [IOCPeICTBOM MUKPOKOHTPOJIIIEPa (HM OUT 1915) 0JIid
cradbummszanuum. ADC BHIIOJHAETCS [IOCPeICTBOM MUKPOKOHTPOJIJIEpa II0
HM OUT 1915 mexny AREF HM OUT 1913 m GND B TeueHMe MOCJIeOHMX 68
MKC OKHa M3MEpeHM.

[0135] UTo kKacaeTCd M3MEPEHMHA COIPOTUBIIEHMS Hal'peBaTeJIbHOTO
sjieMeHTa, HM WS ISRC EN 1903 BrimouaeTcs, UYTOOH OKa3HBATL BJMUAHME
Ha HaTpeBaTeJIbHHIM BJieMeHT uYepes R20 u wjgemMmel HI+/-, Tak uUToO
HallpsXeHue Ha HV+/- MOXeT N3MepAThECSA [IOCpPelCTBOM CXeMkl
IMOdepeHIMATIBHOTO CYMMMPYRIIET'O OIlePalMOHHOTO YCUIIUTEJIA
(cocTosgmem w3 U2, R19, R23-25 u Heobgz3areyibHO R10-14, R17 wm
R21). HM WS POS REF EN 1903 BrijmouaeTcsd, UYTOOH CyMMMpPOBaTh GND
yepe3s RI19 ¢ HV+ uepes R25. Hekoropoe coueTaHume HM SCALE 0-5
BKJIIOUAETCHI, yTOOE CcyMMMpOBaTb HV- uyepes R24 ¢ VBAT depe=s
HEKOTOPOE CoOoTBeTCTBykIee coueTaHue R10-14, dUTOOH YyIEpPXUBATH
HM OUT 1915 B OpUTrOOHOM [OIMalla30oHe HalpakeHusa wexny AREF HM OUT

1913 m GND mjsa IOmamna30Ha COINPOTHBJIIEHMM HarpeBaTeJIbHOTO BJIEMEeHTa,
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KOTOPHM YCTPOMCTBO MOXET BUIETH.

[0136] UYTo kacaeTcsa u3aMepeHusa OJC HarpeBaTeJILHOT'O BJIEMEHTAa,
HM WS ISRC EN 1903 BrrIoOUaeTCd, UYTOOH MIPenoCTaBJIATE BO3MOKHOCTE
HV+ mJjaBaTe OO HalIpAKeHMsI, KoOTopoe dABJjdeTca 3SIC HarpeBaTeJIbHOTO
sJIeMeHTa (OTHOCHUTeJIbHO HV-), HM WS POS REF EN 1909 BmHKIOUaeTCH,
uyTOoOH CcymMMMpoBaTh R17, R21, R19 penmuTenk HalpsxeHusda depes R19 c
HV+ wuwepes R25, wm HM SCALEO-4 1911 BCe BHKJIOUYALTCH, UTOOH
oBbecneurBaTh OTCYTCTBME CYMMMPOBAHMS ¥ TOJBKO OTpHULATEJbHY
oBpaTHYK CBSA3b Ha OTPUIATEJIBHOM BXOIe OIIepalMOHHOTO YCUIIMTEJIS.
9Ta KOHurypaursa nndpdepeHUMaJIbHOTO CyMMMpOBaHmusa coxpaHsgeT HM OUT
1915 B npurogHom mnmanasoHe (OymeT Mexny AREF HM OUT 1913 m GND)
CBepxX OmallazoHa OJIC HarperaTeJILHOI'O BJIEMEHTa, OXMIaeMEX, KoIr'a
HaTrpeBaTeJIbHHM SJIeMeHT HarpeBaeTcd. CO 3HaueHUMAMM, I[1O0Ka3aHHBIMU
BHIIE, cxema N3MEepeHns 21C HaT'peraTeJILHOTO BJIeMeHTa MOXeT
USMEPATE Mexnoy +/- 3,5 MB. CxemMa MU3MEepeHMS JaeT HeHYJIeBoe
3HaueHne ADC, KoT'Ia YCTPOMCTBO He  HaTrpeBaJloCh B TeueHNre
HeKOTopor'o BpeMeHM, ¥ 3IC paBHa O0; 5TO 3HaueHMe MCIOJIB3YyeTCHd,
uToOH "OOHYNATE" mnokazaHua 3SIC HarpeBaTeJIBHOT'O D3JIEMEeHTa, KoTrna
VCIIOJIE3YETCH B BHUMCIIEHUAX COIPOTUBJIIEHUA.

[0137] BrUMCIIEHUSA COIPOTUBIIEHUSA ABJIARTCA CJIelyROIVMA

[0138] ConpOoTUBJIEHNKE HarperaTeJIbHOTO BJIeMeHTa= (UCXOOHOe
3HaueHre ADC 1okas3aTesii COIPOTHUBRIIEHMA - (MCXOOHOe 3HaueHue ADC
nokazaTesiga OIC - HyJIeBOe 3HaueHMe ADC 1okazarTess OSOIOC)) *
UYBCTBUTEJIBHOCTE mokaszsaTelis CONPOTHUBJIIEHUA+COBUT rnokasaTelid
CONIPOTHUBJIEHNSA . UyBCTBUTEJIBHOCTHU u COBUTU rmokasaTeJen
CONIPOTHUBJIEHMSA 3aBUCAT OT MKAJH M3MEePeHMS aKTMBHOTO CONPOTUBIIEHUSA
(BeOpanHOM C nomomeln HM SCALE 0-4 1911) u MOryT OHTh pPelleHH OJIA
MCIIOJIL30BAHMA 3HaAUEHUM KOMIIOHEHTOB CXEeMH M 3aTeM BKJIOUEeHH B
YCTPOMCTRBO .

[0139] BasoBoe CONpPOTUBRIIEHUE (M3MepeHHOEe  COIPOTURIIEHME,
KoT'Ia HaTpeBaTeJILbHBEM D2JIeMeHT He HaTpeBaJICad B TeueHMe HeKOTOPpOoTO
BpPEMEeHM) MOXeT OHITH VICIIOJIEL30BAHO nJis BHUMCJIEHMSA  1I&JIEBOTO
COIIPOTHUBRJIEHNSA, KOTOpPOEe COOTBETCTBYET LeJIeBOM CcpelHel TeMlIepaType
HarpeBaTeJIbHOT'O 2JIEMEHTA Ha OCHOBE KPpUBOM YIOEJIBHOTO
COIIPOTHUBJIEHMA OTHOCUTEJIBHO TeMIIepaTyphl Har'peBaTeJIbHOT'O BJIEMEHTA.

[0140] Kak OIIMCAaHO BHIIE, HECOOTBETCTBUE B
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TepMORJIEKTPUUECKUX CBOMCTBAxX M pes3ylbTupyikmeM 3I0C (Hanpumep, 3I0OC
Beebeka) MOXeT OBITE [IOTEHUIMAJEHEM MCTOUHNKOM IIOTPEMHOCTH
MU3MepeHuda COIPOTUBJIIEHMHA, IIOCJe TOoI'0 KakK »OaHHEe OepyTca U3
KOHTPOJIMPYEMEIX  MCIHTAaHUM [IPOTOTUIIOR MCIapUTes (HanpuMep, C
IIOMOIEBI0 HaT'peBaTeJIbHEIX BJIEMEHTOB C YIJIMHUTEJBHEMM [IPOBOHAMA) .
EIVMHCTBEeHHE) HaTpeBaTeJIbHHM BJIeMeHT, paboTanmull C pelyJIMpPOBKOM
TeMIIepaTypE Hal'peBaTeJIbHOTO BJIeMeHTa (Cc I[oMOWBK M3MEPEHHOTIO
COIPOTHUBJIIEHNSA HaI'peBaTeJIbHOTO »JieMeHTa ©0e3 uclpabBlJieHus ero 3JC)
MOXeT COTIJlaCOBaHHO paboTaThk C Topasmo ©0oJiee BECOKOM MOMHOCTEHIO,
Korma COoenOuHEH B OIHOM [IOJIAPHOCTH OTHOCUTEJILEHO opyTomn
IIOJIAPHOCTH . Bruto OBHapyXeHO, uTo acHUMMe TPUM B y3Je
Har'peBaTeJIbHOT'O DJIEMEHTa (B DTOM Cjydae OUMTUIIE M KaTyllka) MOIyT
COTJIaCOBaAHHO CO3OaBaThb OOJiee BECOKME TEMIEPATYPH B OIOHOM M3 IOBYX
CoenVHEeHUN HarpeRaTeJIbHOTO BJIeMeHTa/ Y IJIVHUTEJIbLHOTO npoeona,
OIpMBOOA B pes3yJjbTaTe K COIUIACYRIEMYyCd HANPAXEeHUID CMeEMeHUd IIPpU
paboumx TeMIepaTypax, uTo MCKaXaeT okasaTeib MU3MepeHMnA
CONPOTUBJIEHMA B OIOHOM HalpaBJIEHMM C Har'peBaTeJIbHBEM SJIEMEeHTOM,
COeOMHEHHHM B OOHOM IIOJIAPHOCTM, WM B JIPpyI'OM HalpaBJIeHUMM C
HaTpeBaTeJILHEM DJIEMEHTOM, COEeIMHEHHEM B IPYyTOM IMIOJAPHOCTU. XOTH
M3MEepeHHOe CONPOTHMBJIeHMe OHJIO OTPEeryJIMpOBaHO BO BpeMAa BTUX
TeCTOB, 5TM  YyCTPOMCTBa He  pPeIlyJMPORaJM  TOUYHO TeMIlepaTypPH

HarpeBaTeJIBHOT'O SJIEMEHTaAa, IIOCKOJIBERY TIIOKa3aTeJIr MBMepeHMﬁ OBLIIN

MCKaXeHBL STOM 3IC CMelleHUd, noJiyualklmenc a B pesyJbTaTe
HEeCOOTBETCTBUS B TEpPMODJIEKTPUUESCKUX CBOMCTBaAxX KOMIOHEeHTOB. C
TIOMOIIBIO KOPPEKTUPOBKY, OIIMCAaHHOM BHIIE, MCIIOJIb 3y eMOM OJ1dg

VICIIPABJIEHUSA IIOTPEMHOCTM B WM3MEPEeHMM CONPOTUBIIEeHMHA, HabJwoiaeTcHd,
UTO TIIOJISPHOCTBL HaT'peBATEJBHOT'O BJIEMEHTa He MJMeeT BJIMAHMA Ha
MOIIHOCTE, TpebyeMy®w IJIAd YIepXaHMS Hal'PeBaTeJIbHOT'O B3JIEMEHTa IIpu
pabouux TeMmIepaTypaxX BO BpeMad KOHTPOJIMPYEMOT'O WMCIHETAaHMSA, UYTO
[IONCKa3EBaeT, UYTO 5STa KOPPEKTUMPOEBKA BHIAET TOUHHE BHUMCIIEHHEE
COTIPOTHUBJIEHU A HarpeBaTeJIbHOT'O 3JIeMeHTa, KOTOPHE YCTPaHanT
BJIIMAHUE SC CMelleHU A, oBecrieunBasd Tropasno boJiee TOUHYIO
PETYJIMPOBKY TEMIIEPATYPH HaIl'pPeBaTeJIbHOTO BJIEMEHTAa II0 CPaBHEHUK C
TeM, KOI'la KOPPEeKTHUPOBKa HEe BHIIOJHAETCA.

[0141] Taxkmm o6pa30oM, B KakoM—-JUOO U3 BapMaHTOB, OIIMCAaHHEBX

B IOaHHOM IOOKYMEHTE, McCllapmuTeJIbHOe yCTpOﬁCTBO B COOTBETCTBUM C
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pealZlm3alulMAaMM TeRymeIl'o IIpelIMeTa NWM3IYUYeHMA MOXEeT BRJIIOYATE B cebsa

cxemy KOPPEKTUPOBKU CcMeleHn g (Tarxe Ha3hBaeMylo cxeMou
KOPPEKTUPOBKU Beebexa), YTOBH KOPPEKTUPOBATH HalpsSXxeHUe
CMelleHU s, roJiydammeecsa B pes3yJibTaTe HeCcoOBIageHUs B

TEPMOBJIEKTPUUECKHMX CBOMCTBAX MeXIy PEe3UCTUBHOM HaTrpeBaTeJILHOM
KaTymKoMm u TOKOIIPOBOIAMMMHA COEeOUHUTEJIAMA, CB A3EBallMA
PEBUCTMBHYID HarpeBaTeJIbHYID KaTymKy C CWJIOBEM BXOIOM (HaIpuUMep,
OT OCHOBaHMSA MCIapuTeJid, BKJUaKmero B cebd KOHTPOJIJIEP MOMHOCTHU
VCTIapuTeJigd) B KapTpuixe. CxeMa KOPPEeKTUPOBKM CMEIEHUS MOXeT OHTH
pacIoJIOXeHa B OCHOBaHMUM VCIIapUTeJis u IIOOKJIDUEHA MeXay
COeIVMHUTEeJIbHEMM pas3beMaMu 595, 595" @nndga coeIMHeHMA C pa3beMaMu
KapTpuIxa u oTIpeleJIeHU A HanpSXeHM CMEIEHU I BCJIEICTBUE
HEeCOOTBETCTBUSA B TepPMOBJIEKTPUUECKMX CBOMCTBax HaTrpeBaTeJILbHOM
(pe3UCTUMBHOM) KaTYMKM M IPOBOIOB, CBASHBAKIMX KaTYIMKy C Pas3beMOM
Ha KapTpulxe. Takxe B JaHHOM JIOKYMeHTE OIMCHBAKRTCH CIOCOOH
VICTIPABJIEHUSA HECOOTBEeTCTBUA (20bekT 3ecebeka) B TEepPMODJIEKTPUUECKUX
CBOMCTBax MeXITy KaTyIKOM u IpOoBOOaMM (pJIeKTPUUECKUMU
YIOJUHUTEJIAMU) , COEOMHAKIMMUACS C D3JIEeKTPUUEeCKMMM pa3beMaMM .

[0142] HabimomeHMe IOS3H

[0143] Kak YIIOMAHY TO BHIIE, YCTPOMCTBA UCIlapuTenen B
COOTBETCTBUU C peanusalumuamMm TeKyleTo opemMeTa U3y4YeHNUH,
ONMCaHHEHE B OaHHOM IOOKYMEHTe, MOI'YT TakKXe WM aJIbTEePHaATUBHO
oBHapyXMBaTh M oOTOoOpaxaThk O3y IIPUMEHAeMOI'O BelecTBa. IllaTeHTHad
sagpka CIIA N 14/960,259 (3aperMcTprpOBaHHAS 12/4/2015 wu
ony®JIMKOBaHHasg kKak US-2016-0157524-A1), COOEPXUTCHA B  IOAHHOM
IOOKYMEeHTe II0 CCHJIKE B CBOEeM IIOJIHOTEe, OIMCHBAaeT IIPUMMEPH CIIOCODOB
oJjs onpeleJIeHN A OO 3H (n yCTpoCcTBa, BKJIOUaKIMe B cebsa
olpenejieHUe IOOBH) . Kak [paBuJIo, 3TU CIIOCOBOH MOTYT OHITH
VICIIOJIE30BAHE IJIA TOYHOT'O BHEUMCIIEHMS HOO3E Ha OCHOBE MOIMHOCTH,
IpUKJIaOHBaeMoOy K HaTpeBaTelln, ¥ TeMlIepaType HaTrpeBaTesd (MM
BelMeCcTBa B COTIPMKOCHOBEHUN c HarpeBaTeJIeM) BO BpeMd
HEIOCPEOCTBEHHO TIlepeln HeOOJBIIMM [IpUMpalleHVMeEM BPEMEHM; CyMMapHas
no3a  MOXeT OHITH orpelleJleHa IIOCPENCTEBOM  CYMMUPOBaHMSA  3TUX
HeOoJIbIIMX IMIpMpalleHMM B TeueHHue XKeJaeMOT'O0 MHTepBaJla BpeMeHu. 3Tu
CriIoCOOE MOTYT OHTE BKJIOUEHH B HAHHBEM OOKYMEHT U MOTYT OHTBb

CcHeJlaHH naxe BoJiee TOUHEIMIA IIoCpencTBOM KOPPEKTUPOBKU
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OpUKJIagHBaeMOy MOMHOCTHM, KakK OINMCaHO BHIe (HalpuMep, C YUYeTOM
SI0C cmMemeHMS BcJedCcTBHe »dpekTa 3Seebeka) .

[0144] ANbTepHaTUMBHO WJIM OOIOJIHUTEJBEHO, B IaHHOM JOKYyMeHTe
ONMCHBAKTCSA CIHOCOOH M YCTPOMCTBa, KOTOPHE MOTYT OPedoCTaBJIATH
TpyBoe  HOpubIMXeHMe  HO3EL Ha OCHOBe IIPUJIOKEHHOM  MOWHOCTU C
TeueHMEeM BpeMeHU OJIS MCIapeHus BellecTBa B KapTpUXe. 35TO MOXET
Ha3EBATLCSA B JaHHOM OOKYMEHTe pacxXoIoM (McIapdeMoIT'o BemecTBa B
KapTpuixe, yKa3aHueM pacxona) KapTpuIxa VI MCIIapaeMoTo
BemecTBa, WJIM T.I. B 1eJloM, VYCTPOMCTBO MOXeT arperupoBaTh
MOIIHOCTL BO BpeMsa pad®oTH YCTPOMCTBa (HaIpuMep, IPUKIIaIBBaeMy
MOIMHOCTEL B OMHaAMMKe I[IO BpeMeHM BO BpeMd BHOOXa/BIoxa M/Win
MOIHOCTHM, IMIPMKJIAOHBaeMOM B TeueHMe D2TOT0 BpeMeHM MHOXeCTBO pas
BO BpeMs BIOOXA) .

[0145] VYCTpoMCTBO MOXeT IOOIIOJHUTEJLHO oOecleuMBaTh BHBOI
BeJIMUMHE  pacxoma. 3Ta BHXOIHad WHOOpMaluMsa MOXeT  OHTHb, B
YaCTHOCTH, KadyeCTBEeHHBEM NPUOIIMKEHMEM . Hanpumep, BEIXOIOHASA
MHOOpMallMd MOXeT OBTh YBEJIMUMBAKIMMCSA C [IpMpPalleHMeM UYMCJIIOM,
VMHTEHCHBHOCTRIO M/MJIM LBEeTOM OIHOTO UM OoJjylee LED Ha MNOBEPXHOCTHU
ycTpoMcTBa. HamnpuMmep, B STOM ClydYae, BeJIMUMHAa pacxoma (mos3a) He
apjsgeTca abCoJIOTHOM  BEJIMUMHOM, HO ABJIAETCH MHIMKATOPOM  WJIM
[IoKa3aHueM MOIHOCTH, [IpUMeHIeMOM oJis UCIlapeHns BelleCcTBa

(MOmHOCTH, HpMKJ’Ia,JII:IBaeMOIZ K KaTylmKaM) B IMHaMHKe IO BpeMeHM. Ha

bur. 9C, HampuMmMep, KkoT'Ia I[OJB30BaTeJb CHaudajla YCTaHaBJIMBaeT
KapTPUIX, n YCTPOMCTBO HacTpauBaeTCcs Ha oToOpaxeHme
pacxomna/mose, yeTHpe LED 897 MOTYT IepBOHAYAJILHO OBITE

[IOTaMeHHEIMY WM TOPAMMMUY HeMTpaJbHEM LBeTOM (Hanopumep, OeJIhM) .
Korma mnoJjb3o0oBaTeslb 3aTAaAI'MBaeTcsa uUepe3 VYCTPOMCTBO WM MCIaApSgeT
BelleCTBO B KapTpuUmxe, UMCJIIO 3aropanmnmuxcs LED wmoxeT OHITH
YVBeJIMUeHO, U MHTEeHCUBHOCTL M/MUJIM I1IBEeT OCBEMeHMS MOTYyT OHTb
YBEJIMUEHE, UTOOH YKAa3HBATL YBEJUMUMBAKIYICHA TOSUPOBKY WM pacxol;
Halpumep, BHUMCJIeHMe IIPUKJIaOEBaeMOM MOMHOCTM B  IOMHaAMMKe IIO
BpeMeHM MOXeT OlpelelJIATE Ha OCHOBe uucjla WM I[IpelIBRapUTeJIEHO
onpeneJIeHHHX IIpMpalleHuM, YBeJMUMBATL JM UMCIIO 3aTropakmuxcsa LED
KOHKPETHOTO LBeTa U/UIM MWHTEHCUBHOCTH, UBMEHAT:L 1LBeT u/Win
MHTEHCUBHOCTE M T.I.

[0146] HakorsieHHasa mosa MOXeT OBEITH cBpoueHa BPYUYHYIO
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(HanlpuMep, C IIOMOWIBI NPUJIOKEHMVs, BCTPAXMBAHUA YCTPOMCTBaA M T.XH.)
W [IOCPelCTBOM yIoaJleHn A KapTpuIoxa . AJIE TEPHATUBHO WJII
OOIIOJIHUTEJIEHO K KOJIMUECTBEHHOMY BEIBOLY, ONMCaHHOMY BHIIE,
KaueCTBeHHAaAa OLeHKa Ha OCHOBE MOWMHOCTU MOXeT OHETE OToOpaxeHa WM
BHIBeleHa B yHOaJIeHHBM Mpolleccop (HanpuMmep, cMapTOoH M T.H.) .

[0147] TepMollapa B KaueCTBe HalpeBaTeJid

[0148] B YCTpOMCTBax ucrnapuresen B COOTBETCTBUU c
peanm3alMaMM TeKyllel'o IpenaMeTa MW3ydeHWusd, OIMCaHHEX B IOaHHOM
IOOKYMEeHTe, HaTpeBaTeJlb MOXeT OBTH BHIIOJIHEH KaK Cchoall TepMOoTllapH.
CM., Hanpumep, oéur. 20A m 20B. TaxkuMm oB0pasoM, cClHall TepMOIlapH
(comepxammi BelleCTBa, nMemnmmue HEeIIOXOXMeE TepMOBJIEKTPUUECKIME
CBOMCTRa) MOXeT OHTb MCIOJL30BaH NOJIA M3MEePeH’Sa TeMIepaTypH B
TOUKe BIOJIb KaTyNKM Hal'peBaTelsg. Kak oOCyXOaJloChk BHIIE, 3TO MOXeT
IpenoCTaBJIATh BO3MOXHOCTE YCTPOUCTRY PE3UCTUEBHO onpenesyifiTh
TeMIlepaTypy BIOJIb KaTyLIKU HarpepaTeJis C IIOMOIIBIO
TEPMOBJIEKTPUUECKUX  CBOMCTE, ONMCAHHEX  BHIIE. TakuM o0OpasomM,
aHaJIOTMYHO TOMY, UTO  OIMCaHO  BHIIE, HaTpeBaTEJbHEM  BJIEMEHT
OYHKUMOHMPYET M Kak Har'peBaTeJb, W KaK »JaTuMK TeMIepaTyp.l.
Hanpuwmep, PE3UCTHUBHEIL HaTrpeBaTeJlb  MOXeT COCTOATL M3  IOBYX
HelIOXOXMX I[POBOOHMKOR (HaIpuMep, HepXaBeKllel CTajJu ¥ TUTaHa),
CBapeHHHEX BMeCTe, KakK IokKasaHo Ha o¢our. 20A). Korzma HarpepaTeJb
(HaTpeBaKmasa KaTyllKka) HaTpeBaeTCsa, Pa3HOPOINHHM MaTepual Oymer
HarpeBaTbCA IIO-Pa3HOMY, IPMBOOA B pes3yJjbTaTe K TeMIepaTypHOMY
TpaIMeHTy M IOoJIydarlleMyCsa B pe3yJbTaTe HalpSKeHMI cMemeHusa (3I0C)
BCJIeICTBUE sddbexTa Seebeka, 0BCYXIEeHHOTO BHIIE, B MecTe
COeIMHEHNS IOBYX PAa3HOPOIOHHX MaTepMalJioB. 3TOT 30beKT MOXeT OHTH
MCIIOJIb30BAaH IOJId OlpelelleHUusd TeMIepaTypH B STOM COeOMHEeHMM (Torma
KakK THUIWMUHO MH OIpeneliseM CPpelHKKn TeMIlepaTypy BCeIl'0 Hal'peBaTelld
¢ mnomompn TCR, TeMIepaTypHOTO KOS0OULIMEHTa CONPOTURIIEHMA, Kak
Takxe OOCYXOaJIOCh BHIIE.

[0149] DSpdbexT B3Beebeka TaKXe BO3HUKaeT B MeECTe COeIVMHEHUS
MeXnoy KOHEUHBEIMU [IOJII0CaMM Har'pepaTeJid n [1aCCHBHEMM
BIIEKTPONPOBONaMMU . XOTHA KOPPEKTHUPYKIINE CXeMb, OOCYXIEeHHEE BHIIE,
HalleJIEHE Ha MCIpaBJlieHMe »sboderkTa, MOXHO TaKXe I[IoJydaThk IIOJIb3Y OT
s0bexTa g 0OoJiee JIOKAJIMIBOBAHHOT'O M3MEepeHUA TeMlIlepaTypr. CpaBHUM

¢ur. 20B ¢ o¢mur. 20A, HanpuMep. Ha oéur. 20A MecTO COeOUHEHUSd
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pacrojiaraeTcsa B CepelMHe HaTrpeRaTelIbHOTO DBJIeMeHTa, M OolIpelelleHUe
HalpsXeHMSI CMelleHMsa B HSTOM Cliydae, KOTOopoe OCHOBHBAaeTCd Ha
TeMIlepaType, MOXEeT IIPelOoCTaBJIATL BO3MOXHOCTL TOUHOTO OlpenejieHUd
TeMIIlepaType. OJOTOT BapMaHT OCYWEeCTBJIEHMA MOXeT OBTbL OCOOeHHO
YMECTHEM IJI4 KOHBEKIMOHHOTO MCIapuTesda, Kor'ga TeH, BepOdTHO,
MMeenb (OTHOCHUTEJILHO) OOJIbIIOM HaTpeBaTellb, M TH OeCIOKOUILCS O
TeMIlepaType HelocpelCTBEHHO Ha KOHIlE BO3IYXOBHIIYCKHOTO
OTBEPCTUS .

[0150] B cucTeMax MCHapeHmud, I'IOe Hal'pPeBaTeJILHHENM BJIEMEeHT
coeIMHSEeTCa C YCTPOMCTBOM Uepe’ YIJMHUTEJLHHEe [OIpoBomda, eCcJu
KODOOUIIMeHTH 3eebeka [ABJIAOTCHA M3BECTHHMM OJII OOOMX MaTepualloB,
n3MepeHHasa OJIC 3Beebeka MOXeT OHBTH MCIOJB30BaHa OJA OlpelesieHUd
UMCTOTO TeMIIepaTypHOTO TpalVeHTa Ha KOHIlaX HaTl'peraTeJIbLHOTO
aJieMeHTa. C [IOMOIEBK HEKOTOPOTO MOOEJIMPOBAHMSA STO M3MepeHUe MOXeT
OHITH VCIIOJIL30BAHO, UTOOH OPUOIIN3UTEJIBEHO pPeryImMporaTh
MaKCHMaJIbHYK TeMIepaTypy HarperaTeJIbHOT'O 9SJIeMeHTa BMeCTO WM B
IOOIIOJIHEHME K CpeIHeM TeMIepaType HaTl'peBaTeJIbHOTO B2JIeMeHTa. J9To
M3MepeHMre MOXeT TakKXe OBTH MCIOJBL30BaHO OJIA BHIIOJIHEHMS KOHTPOJIA
KauecTBa, KOTIDa Yy3eJl Hal'peBaTeJILHOTO 2JIeMeHTa mu3ToTaBJiMBaeTcd. B
cucTeMax MCIapeHMsa, T Ie HaTpeBaTeJIbHHENM DJIEMeHT CoeIMHSAeTCca C
YCTPOMCTBOM  Uepes YIOJIMHUTEJIb HEIE nposona, " HaTpeBaTeJIbHuM
BJIEMEHT MCIOJbB3yeTCsa, UTOoOH, IIpexle BCero, Har'peBaTb BO3IOYX,
ecJmn KO2QOULUIMEHTE Seebeka ABJIATCA M3BeCTHBEMU oJisa obomux
MaTepualjioe, OJIC 3Beeberka MOXeT OBTH MCIOJB30BaHa MJIS OlpeneJieHUSd
UMCTOTO TeMIIepaTypPHOTO TrpalVeHTa Ha KOHIlaX HaTl'peBaTeJIbHOTO
2JIEMEHTa, UTO C M3BECTHHM IIYTEeM IIPOTeKaHMAa BO3OYyXa UM TepMUUeCKUM
MOIeJIMpOBaHMEM CUCTEME MOXeT OHITH MCIIOJIE30BAHO OJIA
IPOTHO3UPOBAHKSA CpPeOHel TeMlIepaTypH BO3IyxXxa B HEeKOTOPOM ToukKe
HIDKe [0 TMOTOKY OT HaTlpeBaTeJIbHOTO »SJieMeHTa. Kak YyIOMSAHYTO BHIIE,
DTO MOXeT OBThE OCOOEeHHO IIOJIE3HEIM B KOHBEKIMOHHEX (C TOpSYMM
BO3IOYXOM) cucTeMax ucrnapeHmsd, MIOCKOJIBEKY oBa U3MepeHnd
(compoTmBIIeHUs u SIOC Beebeka), B34ATEHX M3 aKTyaTropa, MOTYT
IpenoCcTaBJIATh BO3MOXHOCTE TOUHOM PerTyIUpPOBKA TeMIlepaTypH
BO3IOyXa, I[IpOoTeKawnmeI'o W3 BHIYCKHOTO OTBEPCTUA HaTl'peBaTeJILHOTO
2JIeMeHTa, ©0e3 IOONOJIHMTEJIBHEX OaTUuMKOB B BOS3OYIIHOM KaHajle WU

COEeIMHEHHEIX C Hal'pbeBaTeJIbHEIM 3SJIEMEHTOM.
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[0151] Kax mnokazaHo Ha ¢(ur. 20A, »30dpexkT 3Beebeka OTIOEJILHO
i sod0dpexT 3Beebexka COBMECTHO C M3MepeHMEeM CONPOTUBRIIEHUA MOXET
OHITL MCIOJIB30BAH IJIS PEeTYIIMPOBKM TeMIepaTypPH Hal'peBaTeJIbLHOT'O
2JIeMeHTa, KOTOPHM MMeeT IIepexon MaTepuasa (MecTo coelIVHEeHHud) B
nosmuuuM, I'ODe TeMIepaTrypa LDOJDKHa OBHTL OTperyjMpoBaHa. 3TO, IIO
CylecTBY, cosmaeT TepMoIlapy ns3 PEe3UCTUBHEX HaT'peBaTeJIbHEIX
CILIaBOB, Tak uTo 3IC 3Beebeka MOXeT OBTH M3MEepeHa OJA TOT'0, UTOOH
pPeryamupoBaTh TeMIIEpPaATypRy B TopAYeM MecTe COeIIMHEeHU A
TEPMORJIEKTPUUECKOTO PEe3UCTUBHOTO HarperaTesld. MeCcTo COelIMHEeHUI
MOXeT OHTL PacloJIOXeHO TaM, I'Ie Hal'PeBaTeJILHEM DSJIeMeHT, Kak
OXMIOaeTCsa, OOJDKeH OHTE Haubojiee TOpSaurM, UTOOH pPelyInpoBaTh
MaKCHMaJIbHYKn  TeMIepaTypy  HaTlpeBaTeJIbHOT'O DJIEMEHTaA . AJITOPUTM
yIOpaBJIeHU A MOXET VCIIOJNIL30BAThH LIeJIeBYK CpenH TeMIIepaTypy
HaTpeBRaTeJILHOTO BJIEMeHTa (BEIUMCJIEHHYID C TIOMOUILI0 IIoKasaTeJen
V3MEepeHUM CONpOoTHUBRJeHMS M OIOC), a TakKke MaKCHUMaJbHY IpHeMIeMylo
TeMIIepaTypy HarpeBaTeJIbHOTO SJIeMeHTa (BEIUMCIJIEHHYK C  IIOMOIBIO
TOJILKO IokazaTesa usMepeHus OI0C). YCTpOMCTBO, KOTOpoe 3HaeT Kak
CPemHKKn TeMIepaTypy HarpeBaTeJIbLHOTO 9SJIeMeHTa, TaK M MaKCHUMaJIbHYI
TeMIIlepaTypy HaTl'peraTeJIbHOTO HBJIeMeHTa, MOXeT 3HaThb 0OoJiblle O
TeMIIepaTYPHOM TI'palMeHTe BIOOJIb HarpeBaTeJIbHOTO »SJIeMeHTa U Jiydle
NIPOTHO3UPORATE MaccCy BelleCcTBa, McCIapdeMOT'O0 BO BpeMsa HalpeBa, IO
CpaBHEHUID C YCTPOMCTBOM, KOTOpOe 3HaeT TOJbKO JMOO MaKCcUMaJIbHYIO,
IO CpemHn TeMIepaTypy Hal'peBaTeJIbHOTO BJIeMeHTa (YyCTpOMCTBO,
3Haplee TOUHYI MacCCy MCIapMBIIETOCS BEIleCTBa, ABJIAETCHS KPUTUUHBEM
oI pPeryImMpoBaHmusa oos B VICIIapUTENAX) . Eciu YIOJIMHUT eJIU
UCIOJL3YITCI B TakKoM CHUCTeMe, OHM MOTYT OHBTL TeM Xe MaTepuaJioM,
UTO U IIpelHal3HaUeHHHM HaTrpeBaTeJIbHHM SBJeMeHT, HO Topa3no 0ojee
OTKaJIUOPOBaHHBEIMA oI YMEHBIIEeHU A noTephb B YIJIMHUTEJIAX .
AJILTEPHATUBHO, YIJIIMHUTEIN C KosbddpulimeHTaMmu 3eebeka, KOTOPEIE
ABJIAITCA OUeHb I[IOXOXMMM Ha Ko3bomlIMeHTH 3Seebeka OBYX CeKIUMN
HaT'peBaTeJILHEX DBJIEMEHTOB, MOTYT OBTHL MCIOJNB30BaHE Tak, uTo 3IC
Seebeka BCe elle OPUTONEeH OJA MUCIOOJB30BaHMA IJIS PeTYJIUPOBKU
TeMIlepaTyPH TOopAYero MecTa COeIVHEeHU A (HeBoJbmom BKJIAL
HarpeBaTeJIbHOTO DJIEMEHTAa/MeCcTO COeOMHEHMM VYIJIMHUTEJIE B UKUCTYIO
S0OC 3Beebeka) .

[0152] Hcnaputenn 6e3 KapTpUIXel
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[0153] JloboM M3 OTJIMUUTEJILHHX I[IPU3HAKOB, OIMCAHHHX B IOaHHOM
OOKYMEeHTe, MOXeT OHTb BKJKUEH B MCIapUTeJIJbHOe YCTPOMCTRO,
KOTOpOe He TpelyeT MCIOJB30BaHUM OTHEJIBHOTO (HalpMMep, CBEMHOTO)
KapTpulXa, BKJOUYaplee B cebd YCTPOMCTBa MCIapuTeJsiel, TakKKe Kak
YCTPOMCTBAa MCHapUTeJleM C JIMCThLAMU POCCHIILI.

[0154] Takxme yCTpOMCTBa OIMCHBATCS, HaIpUMep, B KaxXIonm M3
cJlenylommUx 3asBOK, BKJIIOUEHHHBX B HOaHHBM IOKYMEHT IIO CCHUIKE B CBOeM
[IOJIHOTEe: TIlaTeHTHas 3asBka CIA N 13/837,438, BapeIuMCcTpUpOBaHHAS
15 mapra 2013 r., nybamkaumsa N US 2013-0312742 Al; mnaTeHTHasa
sagpka CIA N 15/166,001, saperucrpupoBaHHas 26 wMag 2016 1.,
nybmamukauma N US 2016-0262459 Al; raTeHTHas 3agBka CIA N
14/581,666, 3aperncTpupoBaHHas 23 nekabps 2014 r., nybauraums N
us 2015-0208729 Al; rraTeHTHa4d 3agBKa CIIA Ne 15/053,927,
3apermMcTpupoBaHHasa 25 o¢eBpana 2016 1., nybaumkanma N US 2016-
0174611 Al; raTeHTHa4d 3asgBKa CIIA Ne 15/257,748,
3aperMCcTpUMpOBaHHasa 6 ceHTabpsa 2016 1.; naTeHTHas 3agBka CIA N
15/257,760, 3aperncTpupoBaHHas 6 ceHTsa0psa 2016 r., nybauraums N
US 2016-0374399 Al; w©u 1naTeHTHad 3adBka CIIA N 15/257,768,
3apermMcTpUMpoBaHHasd 6 ceHTabpda 2016 1., nybjaurkaumsa N US 2016-
0366947 Al.

[0155] Hamnpumep, TaKoe YCTPOMCTBO MOXeT BKJIOUATE B Ccebd
npenBapuUTesIbHO 3aOaHHYIO GYHKUMOHAJIIEHOCTD " IpenoCTaBJIAET
BO3BMOXHOCTE IIOJIEB30OBATEJI0 BXOOUTE B PEeXMM HACTPOMKM TeMIepaTypH
IOCPEeNCTBOM YIOEPXMBAHUA HaXaTo¥ KHOIKM (Ha MM 10 MyHINTYKOM) B
TeueHUe >0, 6 CEeKYHIE. HaxaTue KHOIIKU BHOBB, HallpuMep,
OCYmMEeCTBJIAEeT LMK 110 4+1 NOpedBapUTesIbHHM HacTpoWkaMm. [JIS BHXOIA
13 HaACTPOMKM TeMIepaTyphl, CHOBa YIepPXMBaeTCsa KHOIIKa B TeueHUe >
0,6 c. IlpenBapMTeJIbHEE HACTPOWKM MOTYT OHTL, HalopuMep: 180°C,
193°C, 204°C, 216°C.

[0156] Jlboe mu3 YCTPOMCTB, OIMCAHHHX B »OaHHOM IOKYMEeHTe,
MOXEeT BKJIOUATE B CceO0sa TaKTWIBHYD O0OpaTHYK CBfA3b, KOTOopas MOXeT
BKJIOUATE B ceB®d OTIOellbHEEe NOpodMIM OIS Pa3JMUHEX  COOHTHUNI:
Hanpumep:

[0157] / \ - wTpameumusa - BKJOUeHMe OuUTaHus ¥ Bluetooth-

COoelIMHEeHNEe
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[0158] || - OHCTPHM mMEeJUOK - PYUYHOe OTKJInUeHMe IIUTaHUId U
Bluetooth-pa3wenmHeHMe

[0159] | | | | - 2 OJIMHHEX MeJluKa — TeMlepaTypa OOCTUIHYTa

[0160] | | - 1 MOJMHHEIM mEJUYOK - BXOIO B PEeXVMM OXUIAHMA IIpU
HMBKOM TeMIepaType M aBToMaTUUecKoe OTKJIUeHMre

[01l6l] Takxe IOJIL30OBATEJIL MOXET M3MEHATH MHTEHCHMBHOCTL 2THUX
bopM Uepes MNpPUIIOKEHME.

[0162] Co CCHUIJIKOM Ha dur. 23, BDIJIOK—-CcXeMa 2300
[IOCJIeIOBATEJILHOCTHM Ollepaluy Opollecca WMJINCTPUPYET OTJIMUUTEJIbHEEe
IpM3Haku crnocoba, KOTOpHE MOTYT HeoB43aTesJIbHO BKJIKOUYATE B cebsda
HEKOTOPHE WM BCe U3 CJAedyrIero. Ha osrTane 2310 onepauuu,
BKJIUaKIMe B cebd Har'peB M BHEHBOB MCIAPEHMSI MCHapSeMOoT'o BemecTBa
B  BOBIYX, BTATI'MBAEMEM B MUCHapUTeJIbHOEe YCTPOMCTBO IO KaHally
BO3OYIMHOTO TIIOTOKAa, WMMEKIMeMy OChH BOB3IOYMHOT'O IIOTOKa, BHIIOJIHAKOTCSH.
KaHaygl BO3OYMHOTO IIOTOKa COEOMHSAET BOBIYXOBIIYCKHOE OTBEPCTUE,
yepes KOTOpOe BO3OYX CHAPYXM MCIaAPUTEeJILHOTO YCTPOMCTBa IIOoCTylaeT
B VCIIapUTeJIbHOe YCTPOMCTBO, u MyHIIITYK, BRHIIIOJIHEHHEIM c
BO3MOXHOCTEIO OOCTaBJIATE aspo30Jb, comepXamui HCIiapgaeMoe
BENleCTBO, IIOJIb30OBaTeJIK. Ha sTane 2320 BO3OyX I[IPOXOIUT UYepes
[IpOKJIanKy, PacCIIOJIOXEHHYIO BHYTPMU VI pAOoOM C MyHONTYKOM,
NpokJjlagKa BHIIOJIHEHA C BO3MOXHOCTBI 3axBaTHBAThL OCEBIyHD ¥/MIu
KOHIOEHCHUPOBABIYICA XUOKOCTL M3 BO3OyxXa 0e3 HeOOXOOUMMOCTU BO3IOYXY
IPOXOINUTEL Uepe3 MIPOoKJIAIKY .

[0163] Xorsda omnMcaHme n300peTeHUd, BKJIIOUAKIIee B cebsa
yepTexy, ONMCaHHOe B JaHHOM MHOOKYMEHTe, MOXeT OIMCHBATL M/UIIU
IPUMBOIVTE B TIPUMEP 5BTU Pa3JIMUHEE BapMAHTE OTHOEJIBHO, CJeIyeT
[IOHMMAaThk, YTO BCE WMJIM HEKOTOPHE M3 HUX, WJIM MX KOMIIOHEHTH, MOT'YT
OEITE OOBLEeIMHEHH .

[0164] XoTa pasjiMuHEHE WIJINCTPaATUBHEE BapMaHTHE OCYIeCTBJIEHUSA
ONMCAaHB BHIMe, Jioboe M3 MHOXECTBa W3MEeHeHUM MOXeT OHTL BEHIIOJHEHO
B Pa3JIMUHEIX BapMaHTax OCYIMeCTBJIEHUA. Hanpumep, MIOPANOK, B
KOTOPOM Pa3JIMUHEE OIMCaHHEEe 3Talk crnocofa BHIIOJHAKTCS, MOXET
yacTo OBTE M3MEHEeH B aJIbTEPHATUBHHX BapMaHTax OCYMeCTBJIEHMS, a B
OIPYTMX aJlIbTEPHATUMBHEX BapMaHTax OCYHMeCTBJIEHUS OIOMH WK 0oJiee
2TarnoB crnocoba MOT'YT OHTE IIPOIYIeHH COBCeM. HeobOd3aTelIbHEE

OTJIMUMTEJIbHEIE IIPMSsHaKM PasJIMUYHEX BapMaHTOB OoCymeCTBIJIEHMA
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YCTPOMCTBA M CHCTEME MOTYT OHTL BKJIOUEHH B HEeKOTOPHE BapMaHTH
OCYIIECTBJIEHMHA, a He B »Opyrue. CJlemgoBaTeJIbHO, IpedlecTByKIee
onMcaHMe IMpedoCTaBJIEHO, TJIAaBHHM 00pas3oM, B WLIOCTPATHBHEX LIeJIaIxX
¥ He IOJIKHO MHTEPIPEeTUPOBATHLCHI, UTOOH OTPaHMUMBATL pPaMKM (QOPMYJIH
n300peTeHnd.

[0165] Korma meTallb WJIN BJIEMEHT B OaHHOM  IOOKYMEHTe
YIIOMMHAaeTCsS Kak Haxomgammuycsa "Ha" npyrol meTalyu WX DJIeMeHTe, OHa
MOXeT OBTbH HelOCPeICTBEeHHO Ha IPpYIoM »eTalM WIM DJIeMeHTe, WIu
IPOMEXYTOUHEE IeTall W/MUIM DJIeMeHTH MOI'YyT Takke IIPHUCYTCTBOBATE.
HanpoTuB, kOTI'Da OeTajlb WM BSJIeMeHT YIOMMHAeTCHa Kak HaxXoOAmuics
"HeloCpeICTBeHHO Ha" »OpyroM »eTalu WMIM DJIeMeHTe, IIPOMEeXYyTOUHLe
neTajJgu WIM DJIeMeHTH He IOIPUCYTCTBYIT. Takxe 0OyIeT IIOHSATHO, UTO,
KoT'oa oeTallb WJIN BJIEMEHT YyIIOMMHaeTCc4d Kak "MOOKJIOUEeHHBN" ,
"OpucoenUMHeHHEM" MM "CBA3aHHHM" C OpYTOM IeTallbld MM S3JIEeMEeHTOM,
OH MOXeT OHTbL HelOCPeldCTBEeHHO IIOIKJIoUeH, I[IpucoeldVHeH WMJIM CBA3aH
C IpyTo¥M IeTajbld WIM SJeMeHTOM, WJIM IIPOMeXyTOUHEe »OeTaju WK
2JIEMEHTH MOTYT IIPUCYTCTBOBATE. HanpoTus, KoTrga mOeTalb WK
BJIEMEHT YIIOMMHaeTCHa Kak "HelloCpeOCTBEHHO [IOOKJIOUEHHEM ",
"HeNoCpeOCTBEHHO IIPUCOEeOMHEeHHHM" MM "HeloCpeOCTBEHHO CBSA3aHHHM"
C OpyToM HOeTaJibld WIM  BJIEMEHTOM, IpOMEXYyTOUHEE OeTaJld WU
2JIEMEHTH He IMIPUCYTCTRBYIT. XOTSA ONMCAHH MJM IIOKa3aHE OTHOCUTEJBHO
OOHOTO BapMaHTa OCYIMEeCTBJIEHUS, HOeTaJlM M SJeMeHTH, OIMCAaHHEE W
[IoKasaHHbEe TakuM o00pasoM, MOTYT IPUMMEHSATLCS K OPYyITMM BapuaHTam
OCYMeCTBJICHUS . CCRUJIKM Ha CTPYKTYPY nIm nerasb, KoTOpada
pacnoJjlaraercsa "pagpoM" ¢ IOpyTro¥ meTalyblo, MOTYT MMEeTh OGparMeHTH,
KOTOpPHE IIepPeKPHBATCSA MJIM JIeXaT [IOO CcOoCemdHel meTallbio.

[0166] TepMMHOJIOTHUA, MCIIOJIb3YyeMas B IOaHHOM  IOOKYMeHTe,
CIIYXUT TOJILKO OJIs e onMcaHmsa OTOeJIbHEX BapMaHTOB
OCYMeCTBJIEHMS M He IIpedHasHaueHa OBTL oT'paHMuMBaKmey. Hampumep,
KOT'a WMCIOJB3YyKTCS B IaHHOM JOKYMeHTe, CHUHIYJISpHBEe OGopMel "a",
"an" m "the" mnpemnojgaramnT BKJIKOYATE B Ccebd MHOXECTBEHHHE QOPMH B
TOM Xe CTeleHM, IIOKa KOHTEeKCT 4BHO He IUKTyeT MHOoe. Bymer
OOTIOJIHUTEJIBEHO TIOHATHO, gTo BEIpaXeHMU g "comepxuT" "/ U
"comepxamuin", KoOT'Oa MCIOJL3YITCA B 2TOM cHelMOMKALMM, VYKa3HBaT
HaJluuMe W3JIOXKEHHHX IIPM3HAKOB, DSTaloB, OIepalui, SJIEMEHTOB W/UIINU

KOMIIOHEHTOBRB, HO He TIpellATCTBYKT HaJlMdMio NVIIN OO0aBJIEHMIO OIOHOTO
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VI BoJjiee  OpPYyTIUX [IPM3HAKOB, 2Taror, olepauu, 2JIEMEHTOB,
KOMIIOHEHTOB U/WUJIM  UX TPYIII. Korma wmcnojib3yeTcd B OaHHOM
OOKYMEeHTe, TepMMH "u/miam" BKJIoUaeT B cebg Jodyln M BCe COUeTaHUMd
OOHOTO WM O00Jiee aCCOUMMPOBAHHEX I[I€PEUMCIJIEHHEX DJIEMEHTOB UM MOXET
OLITL COKpameH kak "/".

[0167] IIpocTpaHCTBEHHHE OTHOCHTEJIbHEE BHpPaXeHUSI, TaKMe Kak
"mon", "cuumzy", "Hmxe", "cBepxy", "Beme" u T.IO., MOI'YT OHTBH
VICIIOJIbL30BAHEL B HOAHHOM IOKYyMeHTe OJd JEeTKOCTM OIMCaHMSag, UYTOOH
OIIMCHBAaTH OIOVH 2JIEMEHT VI OTHOMEeHNE oeTanamu K OIpyTOMYy
BJIEMEHTY (aM) WM HOeTalu (IM), Kak WUIIRCTPUPOBaHO Ha dYepTexax.
BynmeT TIOHATHO, UTO TIIPOCTPAaHCTBEHHEE OTHOCHUTEJIBHEE  BHpPAaXeHUA
npenHas3HaueHb, UYTOOH OXBATHBATL pasJIMUuHbBEe OpMeHTaluM YCTPOMCTBAa
B VICIIOJIbL 30BaHUN VI paboTe B IOOIOJIHEHUE K OpUEeHTAaluN,
n300paxeHHOM Ha uUepTexax. HaopmuMmMep, eclIM YCTPOMCTBO Ha uUepTexax
IepeBepHyTO, SJIEMEHTHI, ONMCaHHBEEe KaK Haxogngammecs "non" wiam
"Hke" OpYyIMX SJEeMeHTOB WM OeTajiel, OyOyT ToTrda OPUMeHTUMPOBAHE
"cBepxy" OPYTUX B3JEMEHTOB WM JeTajel. TakuMm o00pasoM, IPUMEPHBH
TepMrH "monm" MOXeT OXBaTHBaThH OPMEeHTalMK Kak CBepxy, TakK U
CHU3ZY . YCTpOMCTBO MOXeT OBITE VIHEIM oBpa3oM OPUEHTUPOBAHO
(moBepHYTO  Ha 90 IrpalyCcoB WM B OPpYyITUX oOpUeHTaluusax) , "
IIPOCTPAHCTBEHHO OTHOCUTEJIbHEIE ONMCaTeJM, MCIOJb3yeMsle B ITaHHOM
OOKYMEHTe, MHTEPIPETUPYITCHA COOTBETCTBYHIMM o0pasoM. AHAJIOTUUHO,
BHpaxeHus "BBepx", "BHU3", "BepTUKaJLHHM", "TOPUBOHTAJNILHEM" U
T.II. MCIOJB3YITCS B ITaHHOM OOKYMEHTe TOJIBKO C Lejlbld OOBbACHeHMUd,
[IOKa CIelMaJIbHO He yKa3aHO MHOoe.

[0168] XoTa BHpaxeHuda "nepBem" u  "BTOpoM" MOTYT OHTH
VICIIOJIbE 30BaHE B IOaHHOM OOKYMEHTE oJs OonIMCaHmA PaBINUHEX
meTajieln/sJIeMeHTOR (BRJOUaKIMX B ce®d sTalbl), 5TU OeTalli/3JIeMeHTH
He IOJDKHH OTpPaHMUMBATBLCH 3TMMM BHpPaXeHMAMM, IIO0Ka KOHTEKCT He
YKa3HBaeT MHOe. OSTUM BHpPaXeHMa MOTYT OHTH MCIOJb30BaHE, UYTOOH
OTJIMYATL OIOHY IOeTallb/2JIeMeHT OT IpYyTroM »meTajau/sjeMeHTa. TaKuM
obpasoM, IepBasd »OeTajb/3JIeMeHT, OoOcCyXIaeMas HIMXe, MOXeT OHTh
Has3BaHa BTOpPOM oeTajbion/3JIeMeHTOM, u, aHaJIOTUYHO, BTOpasd
oeTajb/sJjieMeHT, ofOcyXoaeMas HMXe, MoOXeT OHTL HasBaHa IIePBOU
meTajbl/sjieMeHTOM ©0e3 OTCTYIJIeHMS T YUYeHMM, IIPpelOCTaBJIEHHHX B

IJaHHOM IJOKYMEHTE.
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[0169] Ha BceM MOPOTSXEHMM D2TOM cHeuudukKauuMyM U B dopMyJie
n300peTeHnsa, KOTopad CcJelyeT HMXe, IIoKa KOHTeKCT He TpebyerT
MHOTO, cJoeo '"comepxaTb" ¥ BapMaHTH, Takue Kak "comepxuT" wu
"comepxammn", oO3HavaeT, UTO pPAa3JIMUHBEE KOMIIOHEHTH MOTYT OHTH
COBMECTHO VICIIOJIb 30BaHE! B criocofax u U3OeJInax (HampumMmep,
COCTaBHEE UYacTM M YCTPOMCTBa, BKJOUaKmMe B cedd YCTPOMCTBO U
criocoO®rl) . HamnpuMmep, BHpaxeHMe "comepxamun" ©OymeT IIOHMMATLCS Kak
ImompaszyMeBaKlee CoOOepXaHMe KaKux-—-JMOO M3JIOKEHHHX 32JIEMEeHTOB WK
5TAaloB, HO He MCKJIIOUEHME KaKUX—-JMOO IOPYIMX BJIEMEHTOB WM DTAaIllOB.

[0170] Korma MCHOJIL3YeTCS B OaHHOM IOOKYMEeHTe B CcHelUu@UKalllu
u bopmyJie n3obpeTeHUs, comepxaHue, KoToa UCIIOJIL3YyeTCH B
opuMepax, U IoKa MHOe SBHO He YyKakaHO, BCexX uMceJl MOXeT UMTaTbCA
Kak ecJu CHaOXeHO Bllepenu cJjosoM "okoJo" wim "npmbiamMsmuTelibHO",
oaxe eCcJiM BHpaxXeHMVe SABHO He Iogpjdgercda. Opaszsa "okoJsio"  wim
"IpUubIM3UTEJILHO" MoXeT OBTHL MCHOJIBE30BaHa I[IPpM OIMCAHUM BeJIMUMHE
U/ MY TO3MLMM, UTOOH YyKas3HBaAThL, UTO OIMCHBaeMOe 3HaueHMe U/UJIU

IIosmiInM4ad, HaXoIMTCA B PasyMHOM OXMIaceMOM IMalla3OHe 3HAUEeHUM T/I/I/IJ'H/I

nosmuuuM. Hampumep, dUMCJIOBOEe 3HaUueHMe MOXeT MMeTh 3HaueHue,
KoTOpoe PpaBHO +/- 0,1% O0OBABJIEHHOTO 3HAUEeHMA (MM IOMalas3oHa
3HAUeHuu) , +/- 13 OOBABJIEHHOTO 3HaUeHU A (nm oMrarasoHa

3HaueHuNn), +/-2% OOBLABJIEHHOTIO 3HadueHUd (MM IMalas3oHa SHadeHul),
+/- 5% 00BABJIEHHOTO 3HaueHMd (MM MOualas3oHa 3HaveHui), +/- 10%
OBBABRJIEHHOTO SBHaueHMd (MJIM IMalasoHa B3HaueHuM), M T.n. Jodoe
UMCJIOBHE 3HaAUEHUS, IIPMBEOeHHBe B OaHHOM IOKYMEHTe, CcJemyeT TakKxe
[IOHMMATEL Kak cCcoIepxamye OKOJIO WIM OPpUOIM3UTEJILHO STO 3HaueHUe,
[IOKa KOHTEKCT He YKa3HBaeT MHoe.

[0171] TpuMepH UM WJIJIOCTPALUM, BKJIOUEHHHE B IaHHHM TOKYMEHT,
IOKasHBAlT, B KauecTBe WLJIOCTPpalUM, a He oI'paHMueHMsI, KOHKpPeTHHe
BapMaHTH OCYIEeCTBJIeHMI, B KOTOPHX IIpelIMeT M3yUYeHUSI MOXeT OHTb
IpuMeHeH Ha IpakTUKe. Kak YIIOMSHYTO, opyrue BapMaHTH
OCVYIIEeCTBJIEHUS MOTYT OHTEL MCIOJbL30BAHH M IIOJYUeHH M3 HMX, TakK 4YTo
CTPYKTYPHEE U JIOTUMUECKMEe SBaMeHH UM M3MeHeHUSI MOTYT OBTHL BEHIIOJIHEHE
Bes OTCTYILJIEHMS OT pPaMOK D2ToTro u3obpeTeHMsa. XOTAd KOHKPETHEHE
BapMAaHTH OCYMEeCTBJIeHUS OBIM WIJIIOCTPUPOBAHH UM OIMCAHB B IaHHOM
IOOKYMeHTe, Jmob®as KOMIOHOBKA, BHUMCJIEHHAas OJIS OOCTWXKEeHMS TOM Xe

ey, MOXeT OBTb MCIIOJIB30BaHa B3aMeH IJ4 KOHKPETHEIX TIIOKAa3aHHEIX
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BapMaHTOB OCYIECTBJIEHUA. 3TO OIMCaHMe MN300peTeHMs IpedHa3HaudeHo,
uyTOOH OXBaTHBATH JIKOEE M BCe amanTaluy WJIM  Pa3HOBUIHOCTHU
PasJIMUHEIX  BapuMaHTOB OCYIIECTRBJIEHNUS . CoueTaHUA BHINEYTIOMSHY TEIX
BapMaHTOB OCYyIlleCTBJIEHU A 17 opyrue BapMaHTH OCYIleCTBJIEHUSH,
KOHKPEeTHO He OIMCaHHEEe B OaHHOM IOKYMeHTe, SABJIAITCHA BO3MOXHBEMU.
[0172] B omoMcaHMAX Bhlle M B QopMyJie U300peTeHUsa ¢pas3dl,
TakMe Kak "o MeHbmen wMepe, oouH u3" wuam "omuH wuiam OoJjiee wmu3"
MOTYT TIOABJIATBCA CJeIOM 3a KOHBIOHKTUMBHEM CIMCKOM SJIEMEHTOM WJIM
meTajieli. BopaxeHue "u/mim" MOXeT Takke IIOABJISTLCA B CIMCKEe U3
IOIBYX WM ©OoJiee BJIEeMEHTOB WM »OeTajel. Iloka MHOe HeSBHO WM SBHO
He OIIpoBepraeTcs KOHTEKCTOM, B KOTOPOM OHO MCIOJIE3YeTCHd, Takasd
bpasza mnOpemHasHaueHa O03HAUAThL JOOOW M3 I[IePeUMCIIEHHEX 9SDJIEeMEHTOB
WM »eTajlel MVHIMBUIOVAJILHO WMIM JoOOM M3 IIepeuMcJIeHHBX D2JIeMeHTOB
WiIM meTajer B 2 CcoueTaHuUM C JIOOBIM M3 OPYIUX IIepeuMCIIeHHHX
3JIEMEHTOB WMJIM IOeTajiel. Hanpumep, oépas3w "IO MeHbBIIEW Mepe, OINHO U3
A um B"; "omHo wmiu ©Oojlee M3 A um B" wm "A wu/miam B", kaxgad,
nIpenHas3HadvanTCcd, 4YTOOH O3HadvaTb "TOJBKO A, ToOJBKO B mium A m B
BMecTe" . AHaJIoOTMUHad MHTepIlpeTalusda Takke IoIpasyMeBaeTcd IJIS
CIIMCKOB, BKJKOUaKIMX B cebga Tpu WM 00Jiee BJIEMEeHTOB. Hamnpumep,
bpas3u "mno mMeHbmEN Mepe, omHO M3 A, B m C"; "omHo miam 0OoJjiee U3 A,
Bu C" u "A, Bu/um C", Kaxmasd, IpelHasHavalnTCcd, UYTOOH O3HaAUaTb
"70JIbKO A, TOJIbKO B, Toskrko C, A um B BMecTe, A um C BMecTe, B u C
BMecTe wmim A um B m C BMecTe". JVICHOJNB30OBaHMe BHpaxeHusa "Ha
ocHOBaHMM" BemMe M B (opMyJie M300peTeHUd IOpeldHasHadaeTCsa, UYTOOH
03HavaThb '"'IIo MeHbIleM Mepe, UYacTUMYHO Ha OCHOBaHMM", Tak uUTo
HellepeurcJieHHad OeTalJlb MM BJIeMeHT TakXe SABJIAeTCH IOINYCTHMEM.
[0173] Peanmm3zaluuM, W3JIOXKEeHHEE B IMPEeNeCTBYKIEM OIMCaHUM, HEe
IPpenCcTaBJIAIT BCEe peaM3allMM, COIJIaCylRMMecHd C IpelIMeTOM M3y4JeHUd,
ONIMCaHHHEM B HOaHHOM JIOKyMeHTe. BMecTo 3TOI'0, OHM SABJAKRTCHA IIPOCTO
HEKOTOPEIMM TIIPMMEPaMM, COIJIACYKRIMMMUCS C aclekKTaMy, OTHOCAMVMMUCS K
ONIMCaHHOMYy TIIpelIMeTy M3y4eHMHA. XOTS HeCKOJIBKO BapuMaHTOB  OBLUIO
ONIMCaHO MHNOoOpOoBHO B IOaAHHOM JIOKYMEHTe, IpyI'Me MOIMOMKALMU WJIU
OOIIOJIHEHMSA  SBJIAKTCH BO3MOXHHMM. B YaCTHOCTH, IOIIOJIHU T &JIb HEle
OTJIMUUTEJILHEE MIPM3HAKM U/UJIUM BapMAaHTH MOTYT OHTL OpPemoCTaBJIEHH B
OOIIOJIHEHME K BapMaHTaM, W3JIOKEeHHBIM B OaHHOM JOKyMeHTe. Hampumep,

peayimszaunm, OIIMCaHHBEIE BHIIE, MOI'YT OBITE HallpaBJIEHEL Ha pas3JIMYHEIE
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KOMOMHaLUUY ¥ [NOOKOMOMHAIMM PaCKPBTEX OTJIMUMTEJIBHEX [IPUM3HAKOB
W/ MM KOMOMHALMM M IIOOKOMOMHALIMM OOHOTO WMIM 0oJiee OTJIMUUTEJILHEBX
[IPM3HAKOB HOOIIOJIHUTEJIEHO K OTJIMUMTEJIEHEIM IIpU3HaKaM, PacCKpPHTEM B
OaHHOM IOOKyMeHTe. KpoMe TOTIO, JIOTMUECKME IIOTOKM, U30OpaXeHHHE Ha
CONPOBOXIAKMMX UYepTeXax WU/UIM OIMCaHHEle B IaHHOM HOOKYMeHTe,
HeoO4ga3aTeJIbHO TPeOyIT KOHKPETHOTO [IOKAa3aHHOTO mopAanka W
[IOCJIeIOBATEJIBHOTO rop4nka, UTOOH oobMBaTeCHd KeJlaeMbIX
Pe3yIILTaTOB. PamMku nocJjienymouen bopPMY JIEL n300peTeHnd MOT'YT

BKJIOUATL B cebs IpyIre peallM3allli MJIM BapMaHTE OCYHeCTBJIEHMA.
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YTOUHEHHAS $OPMVIJIA MBOBPETEHUA

1. VchnapurellbHOEe YCTPOMCTBO, CcoIepXalee:

KOPIIYC, BHIIOJIHEHHHI C BO3MOXHOCTBI COEOUHEHMS C KapTPpUIKEM,
comepxamMM MKcIapgeMoe BemecTBO, IIPUUYeM KOPIYC CONEPXUT OINMH WU
foJjiee  DIJIEKTPUUECKUX  KOHTAKTOB, BHIIIOJIHEHHEIX C  BOSMOXHOCTLIO
SJIEKTPUUECKOTO  COeOMHEeHUS C OOHUM uIM 0OoJjiee  YIJIUMHUTEJIbHBX
[IPOBOOOB B KapTPHUIXe IPY COeIMHEHMNM KapTpHuIXa C KOPIYCOM, IIpHUUeM
OOVH MM OoJiee YIJUMHUTEJILHHX I[IPOBOIOB DJIEKTPUUECKM COeIMHEeH C
HaTrpeBaTeJILHEIM SJIEMEHTOM B KapTPUIXe; U

KOHTPpOJIJIEP, BEITTOJIHEHHEI c BO3MOXHOCTEIO PeryImMpoBaHnI
TeMIepaType HaTpeBaTeJIbHOTO SJIeMeHTa OJIS of0ecleueHUs MWCIapeHusd
1o MeHbIIell  Mepe yacTu UCIIapsaeMoTO BemecTBa, pu 3TOM
peryamMpoBaHMe BKJIOUAET KOMIIEHCAlM HaIpSKeHMS Pas3OMKHYTOW Illelu,
cosmaBaeMoTO PasHUIEN TeMIepaTyph M/UJIM Pas3HULEl MaTepualja Mexmy
HaTrpeBaTeJbHEM  2JIEMEeHTOM M OIHMM UM  0oJjiee  YIOJUMHUTEJIbHBIX
MIPOBOIOB .

2. lcnapurTejibHOE YCTPOMCTBO IO .1, B KOTOPOM TeMIepaTypa
HaTrpeBaTeJbLHOTO BJIeMeHTa COOTBETCTBYeET COTIPOTUBJIEHMIO Ha
HarpeBaTeJIbHOM sJIEMEHTe, pruyeM KOHTPOJIJIEP BEHIIIOJIHEH c
BOSMOXHOCTERIO PeryJMpOoBaHMA TeMIepaTyps HaTpeBaTeJIbHOTO SJIeMeHTa

Ha OCHOBAHMM IIO MeHbIen Mepe COIIPpOTHURBIIEHMA Ha Hal'peBaTeJIEHOM

BJIeMEeHTE .

3. VcniapuTeJsbHOe YCTPOMCTRBO 1o om.2, OOTIOJIHUTEJILHO
comepxalee :

MOCT YurcroHa, BHIIOJIHEHHEIN c BOBMOXHOCTLIO VBMEepeHNns

COIPOTHUBJIEHMSA Ha Har'peBaTeJIbHOM DJIeMeHTe.

4, VcmapuresbHOE YCTPOMCTBO IIO II.3, B KOTOPOM MOCT YMTCTOHA
COOEPXUT [IePBEIM pesucTop, VIMEIOIM IepBoe 2TaJIOHHOE
COIIPOTHUBJIEHME, I[IPUUYEM IIePBHM PEe3MCTOP COeOMHEH IIOCJIeOOBaTeJILHO C
HaTrpeBaTeJILHEM  SJIEMEeHTOM IJigd  of0pasoBaHMUA  IIEePBOTO OeJInTeJIs
HanpsKeHMS IOpY COeOMHEHUM KapTpUIXa C KOPIYCOM MCIapPUTEeJBEHOIT'O
YCTPOMCTRA .

5. Vcmnapurese 1o mn.4, B KOTOPOM MOCT YUTCTOHAa HOOIOJIHMUTEJILHO
COOEPXUT BTOPOM pesucTop, VIMEIOmMT BTOpOE 2TaJIOHHOE
COIPOTHUBRJIEHME, COEIOMHEHHEM IIOCJIeIOBATEJIbHO C TPEeTBUM PEe3MCTOPOM,

VMEKIVM TpeTbke STaJIOHHOe COIIPpOTHMBIIEHME, HOJIA O@paSOBaHMH BTOPOTIO
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OEeJINTEJNIA HallpsSXeHNd .

6. lVchnapureJibHOE YCTPOMCTBO IO JOOMy M3 II.3-5, B KOTOPOM
COIIPOTHUBJIIEHME Hal'PeBaTeJIbHOT'O BJIEMEHTaA COOTBETCTBYET Pa3HOCTHU
HaOpsSKeHUSI Ha MOCTY YUTCTOHA, OTPeTlyJMPOBaAHHOM MOJIA KOMIIeHCAallUU
HaOpSKeHUSI PasOMKHYTOM lelu.

7. VcnapmuTelbHOE YCTPOMCTBO IO JiOOMYy M3 I.l-6, B KOTOPOM
KOHTPOJIJIEP HOOIIOJIHUTEJIEHO BHIIOJIHEH C BO3MOXHOCTBIO OIpeleJIeHUs
HaOpsSKeHUSI  Pa30MKHYTOM I1LelM Ha OCHOBaHMM IIO MeHBIIeM Mepe
VU3MEepEeHUsa HallpsXeHMS Ha Hal'peBaTeJIbHOM BSJIEMEHTe B OTCYTCTBUM
nojauM HalpaXeHMsS Ha HaT'peBaTeJIbHBEM SJIEMEHT.

8. lcnapurTeJibHOe YCTPOMCTBO IO JiodbomMy M3 HOmrI.l-7, B KOTOPOM
KOHTPOJIJIEP BHIIOJIHEH C BO3MOXHOCTBI PEeIlyJIMPOBaHUSA TeMIlepaTyph
HaTrpeBaTeJILHOTO BJIeMeHTa OJIsS OOCTMXEeHMS 3aldaHHOM TeMIepaTypH Jis
oBeclieueHMa UCIapeHMd MCIapsaeMOoT'o BelleCcTBa.

9. MchnapuTejslbHOE YCTPOMCTBO I0 JwodoMy M3 MOiI.l-8, B KOTOPOM
OOVH WK 0OoJiee »BJEKTPUUECKMX KOHTAKTOB KOpPIIyCa BKJIOUaeT IIepPBYID
napy  SJeKTpUUeCKUX KOHTaKTOB M BTOPYyK Iapy  BJIeKTpUUYeCKUX
KOHTaKTOB.

10. McrnapuTeJlbHOE YCTPOMCTBO IO II.9, B KOTOPOM KOHTPOJLIEP
OOIOJIHUTEJILHO BHIIOJHEH C BO3MOXHOCTBI HaBeleHMS BJIeKTPUUYeCcKOI'O
TOKa, [IOBEIIAKIIET'O TeMIIepaTypy HarpeBaTeJIbHOTO 2JIEMEeHTa,
[IOCPeICTBOM IIePBOM Iaph BSBJISKTPUUECKUMX KOHTAKTOB, U obecleueHUs
BO3MOXHOCTHU U3MEepeHM TeMIIepaTypPH HarpeBaTeJIbHOTO 2JIeMeHTa
IIOCPelCTBOM BTOPOM Iaphl BJIEKTPUUECKUX KOHTAKTOB.

11. Criocot yIpaBJIeHU S VCIIapUTeJIbHEM YCTPOMCTBOM,
BKJIIOU A0 &

nomauy OIUTaHUS [IOCpenCcTBOM KOHTpOJIJIepa VCIIapUTeJILHOTO
YCTPOMCTBA Ha HarpeBaTeJILHHM SJIEeMeHT B KapTpulxe, COeIVMHEeHHOM C
KOPIIYCOM MUCIHapUTEeJILHOTO YCTPOMCTBA;

peryJaMpoBaHue [IOCPenCcTBOM KOHTpOJIJIepa TeMIIepPaTYPH
HarpeBaTeJIbHOTO BJeMeHTa mOJa ofecleueHMI MWCIIapeHMsa [0 MeHbIleln
Mepe YacCTM MCIIapaeMOTI'0o BelleCTBa, COIepXaleloCsa B KapTpulXxe, IIPU
5TOM PperyJMpOBaHMe BKJIOUaeT KOMIeHCalMio HalpSXeHMS Pa30MKHYTOM
eI, Cco3TaBaeMOTO pasHMuIeM TeMIepaTypH M/UIM pasHULel MaTepualla
MeXIy HarpeBaTeJIbHBEM BJIEMEHTOM M OIHMM WM 0OoJlee YIJMHUTEJEHEX

IIPOBOIOOB, SJIEKTPUUECKNM COeIMHEHHEIX C Harl'PbeBaTeJIBHEIM 3SJIEMEHTOM.
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12. Cnoco® mo n.ll, B KOTOPOM TeMIepaTypa Hal'peBaTeJIbHOTO
3JIeMeHTa COOTBETCTBYET COINPOTHUBJIEHMIO Ha HarpeBaTeJIbHOM BSJIeMeHTe,
Opu 2TOM pPeTrvyJMpOoBaHMe TeMIIepaTyph HaTrpeBaTeJIbHOTO BJIeMeHTa
OCHOBAHO IIO MeHbllell Mepe Ha COINPOTHMBIEHMM Ha HarpeBaTeJIbHOM
2JIeMeHTe .

13. Crnoco® no m.l1l2, OOINOJIHUTEJILHO BKJIOUAIINNA

u3MepeHue IoCpelICTBOM MOCTa YUTCTOHAa B VCIapuTebHOM
YCTPOMCTBE CONPOTURIIEHMSA Ha HarpeBaTeJIbHOM B2JIEMEHTE.

14, Cnoco®6 mno m.13, B KOTOPOM MOCT YUTCTOHa BKJIUAeT II€PBHM
PE3UCTOpP, MMeKIMM IIepBOe DTaJIOHHOEe COIPOTURIIeHMEe, IIpUUeM IIePBHU
PE3UCTOP COeIMHEH IIOCJeIOBaTeJIbHO C HalpeBaTeJIbHBEIM SJIEMEHTOM OJIS
obpasopaHMAa IIepPBOTOC OEJIMUTEJIA HalpSXeHMSa IIPpM COeIMHEHMM KapTpuixa
C KOPIIYCOM MCIapUTEeJILHOTO YCTPOMCTRBA.

15. Cnoco® mno mnm.l4, B KOTOPOM MOCT YMUTCTOHA OOINOJHUTEJBLHO
BKJIIOUAET BTOPOM pe3UCTOp, VIMemmi BTOpOE 2TaJIOHHOE
COIPOTHUBRJIEHME, COeIMHEHHEM I[IOCJelOoBaTeJIbHO C TPpeThbUM Pes3UCTOPOM,
VMMEKIMM TpeTbe BDTaJIOHHOEe COIPOTURIIeHMe, IJid o0Opa30BaHMA BTOPOTO
OeJIMTeJIS HalpsKeHUS .

16. Crnoco6 mno Jjgobomy m3 nmn.l3-15, B KOTOPOM COIPOTURIIEHUE
HarpeBaTeJIbHOTO BJIEMEeHTa COOTBEeTCTBYET PAa3HOCTM HaIpSIXeHMsS Ha
MOCTY YUTCTOHA, OTPEeryJIMPOBAHHOM OJIS KOMIIEHCALMM  HaIpsSKeHUS
PAa30OMKHYTOM Llenu.

17. Crioco® 1o JIodoMy us . 11-16, IOOIIOJIHUTEJILHO
BKJIIOY A0MMM

onpenejieHMe HaOpsSXKeHUSI Pa3OMKHYTOM LelIXM Ha OCHOBAHMM IIO
MeHbIlel Mepe M3MepeHMSI HalpSXeHMsa Ha HaTlpeBaTeJIbHOM D2JIeMeHTe B
OTCYTCTBUM [NOHOAUM HaNpPSXKeHMS Ha HarpeBaTeJIbHHM SJIEeMeHT.

18. Crioco® 1o JIIodoMy us3 . 11-17, IOOIIOJIHUTEJILHO
BKJIOY AOMMN

peryamMpoBaHue TeMIIepaTyph  HaT'peBaTeJIbHOTO  2JieMeHTa  IJIA
OOCTWXKeHU S 3amaHHOM TeMIIepaTyph  OJ4g obecrieueHmsa VCIIapeHusa
MCIapgeMoT0 BellecTBa.

19. Crioco® 1o JIIodoMy us . 11-18, IOOIIOJIHUTEJILHO
BKJIIOU AOMIN

[IOBHIMEHNVE TeMIepaTypH HalpeBaTeJIbHOTO SJIeMeHTa I[IO0 MeHbIen

Mepe IIyTeM IIooadlM SJIEKTPMYEeCKROI'O TOKa Ha HaI‘peBaTeJ’IbHBIﬁ SJIEMEHT



64

IIOCpelCTBOM IIepBOM IIaphH S2JEeKTPUUeCKMX KOHTaAKTOB B  KoplIyce
UCIapUTeJIbHOTO yCTpOMCTBa; U

U3MepeHrue TeMIepaTyph HarpeBaTeJIbHOTO DJIeMeHTa II0CpeICTBOM
BTOPOM TIapH 2JIeKTPUUECKMX KOHTAKTOB B KOpPIYyCe MCHapUTeJILHOTO
YCTPOMCTRA .

20. Crnoco® mno 1m.19, B KOTOPOM BJIEKTPUUECKMM TOK IIomalnT K
HarpeBaTeJIbHOMY D2JIeMeHTY IIOCPeIdCTBOM IIepBOM IIaphH BJeKTPUUYeCKUX
KOHTaAaKTOB, B TO BpeMd KakK TeMlIepaTypy HarpeBaTeJIbHOTO B3JIeMeHTa
U3MEepPLT IOCPEeNCTBOM BTOPOM IIapH SJIEKTPUUECKMX KOHTaKTOB.

IIo DOBEepPEeHHOCTHU
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