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N3AEJUE, TEHEPUPYIOIIEE ADPO30J1b, U CHCTEMA, 'TEHEPUPYIOIIIAA
AJPO30JIb

O0JaacTh TEXHHKH

Hacrosiinee n3o0peTeHne B LEJIOM OTHOCHUTCSI K M3JIENIUSM, TeHEPUPYIOLIUM a3p0o30Jib, U, Ooee
KOHKPETHO, K HW3JEJIHI0, TeHEePHUPYIOIEeMYy a3’po30Jb, Ui HCIONb30BAHUS C YCTPOHCTBOM,
TeHEPUPYIOIIMM adp030Jib, I HArpeBaHUs W3JENUs, TEeHEPUPYIOIIEro a’po30Jib, s
FeHepI/IpOBaHI/ISI aaposonﬂ AJIA BIABIXaHUA TIOJIB30BATECIIEM. BapI/IaHTbI OcyLI.[eCTBJIeHI/ISI
HACTOSIIIETr0 U300PETEHHsI TAKKe OTHOCSITCS K CHCTEME, TeHEPUPYIOIIEH a3p030Jib, COMEpIKaIIei

YCTPOICTBO, FeHEPUPYIOLIEe a3P030Jib, U U3JeNIHe, TeHEPUPYIOLIee a3PO30b.

IIpeanochLiku co3aaHust H300peTeHUs

B nocnennue ronsl cpenu norpedureneii craa NONyJIspHbl yCTPOHCTBA, KOTOPBIE HArPEBAIOT, &
HE CXXHMIAIT BEIIECTBO, I€HEPUPYIOINEe adp030Jb (PKHIKOE WM HEXUAKOE), AJS MOJNy4YeHUs
a’posonis Ans BApIxaHus. Takue ycTpoHCTBA MOTYT HCIOJB30BaTh OJWMH M3 psla pasHbIX

MOJXOOB sl TOABEICHNUS TEIUIa K BELECTBY, TeHEPUPYIOLIEMY a3p030Jib.

OnauH 13 NOAXOA0B 3aKJII0YAETCsl B MPEAOCTaBICHUN YCTPONCTBA, FEHEPUPYIOLIErO a3po30Jib, B
KOTOPOM NPHUMEHEHa CHUCTeMa PE3UCTHBHOIO Harpesa. B Takom ycTpolCTBe C Lieb0 Harpesa
BEILECTBA, TEHEPUPYIOILET0 a3P030JIb, U, TAKUM 00pa3oM, TeHEPHPOBAHHS Napa, KOTOPbIi OObIMHO
OXJIKAAETCS U KOHAEHCHPYETCs ¢ oOpa3oBaHMEM adpo30Jisl Ul BIBIXAHHS IOJb30BATENIEM

YCTPOMNCTBA, MPEAYCMOTPEH PE3UCTUBHBIN HATPEBATEIbHBIN 3JIEMEHT.

Jlpyroii moaxon 3akJO4YaeTcs B IMPENOCTAaBJIEHUH YCTPONCTBA, M€HEPUPYIOLIEro a’3po30Jib, B
KOTOPOM TPUMEHEeHa CUCTeMa MHAYKIIMOHHOIO HarpeBa. B TakoM ycTpoiicTBe MpenyCcMOTpEHbI
KaTyllKa MHAYKTUBHOCTU M TOKompueMHuK. Korma mnonp3oBaTenb akTUBHUPYET YCTPOMCTBO,
3JIEKTPO3HEPIHsl MOJAETCsl HA KaTYIIKy MHAYKTUBHOCTH, KOTOpPasi, B CBOIO O4Yepeb, TeHepUpPYET
NEPEMEHHOE 3JIEKTPOMAarHuTHoe mnoJjie. TOKONPUEeMHUK B3aUMOJEHCTBYET C 3JI€KTPOMAarHUTHBIM
nmojieM H  BBIpadaThIBAa€T  TEIUIO, KOTOPOE Tepenaercsi, HampuMep, IOCPEACTBOM
TEIJIONPOBOAHOCTH, BELECTBY, TeHEPUPYIOLIEMY a3p030Jib, BCIEICTBHUE YEro reHepupyeTcs nap,
KOTOPBII OOBIMHO OXJIAKAAETCS M KOHIEHCHPYETCsl ¢ 00pa3oBaHHEM a3pO30Jisd AUl BIbIXAHHS

MOJIb30BATENEM YCTPONCTBA.
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BapuaHTel OCylIeCTBIIEHHsT HACTOSsIIIEro W300pEeTeHHs] HampaBlieHbl Ha obecreueHue
ONTUMAJIPHOTO HAarpeBa BELIECTBA, IE€HEPUPYIOIIEro a’po30Jib, KOTOPOE HEOOXOAMMO I

3¢ ($EeKTUBHOIO reHEPUPOBAHUSI A3PO30JIS.

CymHocTh H300peTeHus

CornacHo nepBOMy aCIeKTy HACTOALIEr0 H300peTeHHs IPEJOCTaBICHO U3AeNNe, TeHEPUPYIOIee
a’dpo30Jib, IUIsl WCIIOJIB30OBAHUSI C YCTPOMCTBOM, TE€HEPUPYIOLIMM a3p030Jib, COAEPIKAIIUM
reHepaTOp MArHUTHOT'O IOJIsL, IPH 5TOM H37eJIHe, TeHePHUPYIOLee a3p030Jib, CONEPIKUT:

NEPBOEC U BTOPOE OTACIBbHBIC OTACJICHUSA, BBINMOJIHEHHBIE C BO3ZMOXKHOCTBIO COOCPIKAaHUA
IIEPBOTrO BELIECTBA, FEHEPHPYIOLIErO a3P030Jib, U BTOPOrO BELIECTBA, TEHEPUPYIOLIETO a3PO30JIb,
COOTBETCTBEHHO; U

WHAYKIIUOHHO Hal"peBaeMbeI TOKOIIPUEMHUK, BBITTOJTHEHHBII Cc BO3MOKHOCTBIO
WHAYKLUOHHOI'O HarpeBa reHepaTopoOM MarHUTHOIO MOJIsA, IPU 3TOM UHAYKLIUOHHO HArpeBaeMbIi
TOKOIIPUEMHHUK UMEET MEPBYIO YaCTh, PACIIOJIOXKEHHYIO B MEPBOM OTACIICHUU, U BTOPYHO 4acCTh,

PaCIoJIOKEHHYO BO BTOPOM OTACJICHUMH.

Wspenue, reHepupymolnee a’po30sb, MNPEAHA3HAUEHO [JIsI HCIOJB30BAHUS C YCTPOWCTBOM,
TeHEPUPYIOIIUM a3p030Jb, JJIsI HAarpeBaHUs IEPBOTO W BTOPOTrO BELIECTB, TE€HEPUPYIOIINX
a’3po30J1b, 0€3 CKUTAHUS BEIECTB, FeHEPHPYIOLINX a3PO30Jib, I UCTIAPEHHSI 10 MEHbLIEH Mepe
OZTHOTO KOMITOHEHTA IIEPBOrO M BTOPOT'O BELIECTB, FEHEPUPYIOLIUX a3P030JIb, H, TAKIM 00pa3omM,
IJIs1 TEHEPUPOBAHMS Mapa, KOTOPBIH OXJIAKAAETCS] M KOHAEHCHPYETCsl ¢ 00pa30BaHUEM a3pO30IIs

ISl BABIXaHUS 110JIb30BATENIEM YCTPONUCTBA, FEHEPUPYIOLIEro a3po30Jib.

CornacHo BTOPOMY aCreKTy HACTOSIIEro H300peTeHHs MPEACTABIeHA CHCTEMA, TeHEPUPYIOLIast
a3p0o30Iib, COAEPIKAINAst:
T€HepaTOpP MArHUTHOTO IOJIS, COAEPIKALIMIA MO CYIECTBY CHHPATIbHYIO HHIYKIHMOHHYIO
KaTYyILIKY, UMEIOIIYI0 POAOJIBHYIO OCh; U
u3zienye, TeHepUpyrollee a3po30Jib, COTJIACHO NIEPBOMY aCIEKTY, ITPH 3TOM:
NIepBOE U BTOPOE OTIENCHUS PACTIOIOKEHbI BHYTPH CIUPAIBHON WHIYKIIHOHHON
KaTYILIKW, U
nepBas 4acTh MHIYKIMOHHO HArpeBaeMOro TOKONPUEMHUKA MPOXOAUT B
HanpaBJIeHUH, MO CYyIIEeCTBY MNapajijieIbHOM MPOAOJbHOM OCH HMHAYKIMOHHOM
KaTYLIKH, ¥ BTOPAsi 4aCTh HHIYKIHOHHO HArPEBA€MOT0 TOKOIIPUEMHHKA MTPOXOIUT

B HAMPaBJICHHH, KOTOPOE MepeceKaeT MepByIO YacTb.



B o0mmx geprax, map — 3TO BEIIECTBO B Ia30BOH (hasze Mmpu TemMrepaType HIKe ero KpUTHIeCKOH
TEMIIEPATYPbI, YTO O3HAUAET, YTO MAp MOXKET KOHAEHCUPOBATHCS B JKUAKOCTH MPU MOBBILIEHUU
€ro naBlieHHs] Oe3 CHI)KEHUS TeMIIEpaTypbl, TOIZa Kak adpo30Jib NPEACTaBiseT coOOH B3BECh
MEJIKUX TBEPJbIX YaCTULl WJIM Kallejb >KUAKOCTH B BO3AyXe WU Apyrom rase. OnHako cuenyer
OTMETUTb, UYTO TEPMHHBI «a3pPO30JIb» U «Iap» MOTYT ObITb UCIOJB30BAHBI B 3TOM ONHCAHHU
B3aMMO3aMEHSEMO, B YACTHOCTH, B OTHOIIEHHU (POPMBI BABIXaEMOH Cpefbl, KOTOpasi CO3AeTCs

JJIA BABIXaHUWA ITOJIB30BATECJICM.

bnarogaps HamMyuMiO NEPBOrO M BTOPOrO  BEUIECTB, TIE€HEPUPYIOLIUX a3po30Jib, B
COOTBETCTBYIOIIMX IE€PBOM M BTOPOM OTHEJIbHBIX OTACJIECHUSAX BMECT€ C HWHAYKLHOHHO
HAarpeBaeMbIM TOKONPHUEMHUKOM, HMEIOIIUM TMEPBYI0 U BTOPYIO YacTH, OOecmeuyuBaeTcs
BO3MOKHOCTb HAarpeBa MepBOro U BTOPOIO BEIECTB, TEHEPUPYIOIIUX a3pO30JIb, IO OTAEIbHOCTH.
OTO, B CBOI Ouepenb, MO3BOJIAET aJalTUPOBAaTb HArpeB IEPBOIO U BTOPOrO BEIIECTB,
T€HEPUPYIOIINX a3P030Jib, K KOHKPETHBIM BEIECTBAM, C T€M, YTOOBI MOT OBITh ITOJIyYEeH a3P030J1b

C YIYUYIICHHBIMU XaPAKTECPUCTUKAMU IJIA YIYULICHUS OIbITa MOJIb30BATEIIA.

IlepBast 1 BTOpas 4aCTU MHAYKIIMOHHO HArPEeBA€MOTO TOKOIIPUEMHHKA MOTYT OBITh BBIIIOJTHEHBI C
BO3MOKHOCTBIO Harpesa 710 epBOH U BTOPOH TeMIepaTyphl, COOTBETCTBEHHO. O/1Ha U3 NepBOi U
BTOPOH TeMmepaTyp MOKeT ObITh BbILIE APYroi u3 mnepBod u BTopoi Temneparyp. Ilepsoe u
BTOPOE BELIECTBA, NTEHEPUPYIOIIUE a3PO30Jib, MOTYT UMETh Pa3HbIC TEMIIEPATYPbI UCIIAPEHUS, U
HarpeB NEepBOM M BTOPOH 4acTell MHAYKLUHUOHHO HArpeBacéMoro TOKONPHUEMHHKA 1O Pa3HbIX
HIepBOI U BTOPOI TeMIlepaTyp MOKET, TAKUM 00pa3oM, 00eCreunTh TeHepUpOBaHNE a3PO30IIs €

YIYHYIICHHBIMHU XapaKTEPUCTUKAMU.

B HekoTOpBIX BapuaHTaX OCYIIECTBJIEHHUS NIEPBOE U BTOPOE BEIECTBA, T€HEPUPYIOLIHE a3PO30JIb,
MOTYT COZIep>KaTh MEPBYIO U BTOPYIO JKUIKOCTH, F€HEPUPYIOLIHE a3p0O30Jib, COOTBETCTBEHHO, U
nepBasi TeMIlepaTypa MOXKET ObIThb BBILNIE, YeM TEMIepaTypa KHIIEHUS MEPBOH JKUIAKOCTH,
reHepUpPYIOIIeH a3p030Jib, U BTOPAsi TEMIIEPATyPa MOXKET OBbITh BBILIE, YEM TEMITEPATYPa KUITCHHSI

BTOPO KUAKOCTH, TEHEPUPYIOLIENH a3p030JIb.

B HekoTOpBIX BapraHTax OCYLIECTBIEHUS OAHO U3 NIEPBOTO U BTOPOTO BEIIECTB, FTEHEPUPYIOLIUX
a3p030Jib, MOXKET COAEPIKATh UCTOUHUK HUKOTHHA, KOTOPBIN BEICBOOOKIAET Mapbl HUKOTHHA MPH
Harpese, U APYroe U3 MepBoro U BTOPOro BEIIECTB, TeHEPUPYIOIIMX a3p030Jib, MOKET COEPKATh
coepMHeHHe, yiyumaromee noctaBky. CoenuHeHue, yiaydllarolnee TOCTAaBKY, BBICBOOOXKIAET

BTOPOM map npu Harpese. Ilapbl HUKOTMHA BCTYMAKOT B PEAKLIMIO CO BTOPBIM MAapOM B ra3oBOM
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daze ¢ obpazoBaHNEM a3PO30JIsA, COAEPIKAIIErO YACTHLIBI COJIM HUKOTHHA, KOTOPBI JOCTABIISAETCS
K 3aJHEMy IO XOAy IIOTOKa KOHIy YCTPOHCTBA/CUCTEMBI, T€HEPUPYIOINEH a3po30ib, s

BABbIXaHUA ITIOJIB30BATCIICM.

HCTOYHMK HUKOTMHA MOXKET COIepskKaTh ONHO Wi Oojiee M3: HUKOTHHA, COJNIM HUKOTHHA MU
MPOU3BOAHOIO HUKOTHHA. MICTOYHHMK HUKOTHMHA MOXET COAEp:KaTh HATYpaJbHbII HUKOTUH WJIH
CUHTETUYECKU HUKOTUH. MICTOYHUK HUKOTHMHA MOKET COMEpKaTb YHUCThbIM HUKOTHUH, PacTBOP
HUKOTMHA WJIU SKUIKWH TabadHblii 3kcTpakT. CoenuHeHHe, yJydllarollee JOCTaBKY, MOMKET

COACPIKATD KUCJIOTY, TaAKYI0 KaK MUPOBHUHOIpagHasA KHCJIOTa WX MOJIOYHAasA KHUCJIOTa.

Y CTpOHCTBO/CUCTEMa, TE€HEPUPYIOINAs a3pP030Jib, MOXKET COAEPIKATh PEAKLHUOHHYIO KaMepy,
PACIIONIOKEHHYIO TIOCHE MEPBOrO M BTOPOro OTAENeHHWH. PeakunoHHas kamepa MOXKET ObITh
BBINTOJIHEHA C BO3MOJKHOCTBIO NPHEMa BBICBOOOKIAEMBIX MapOB HUKOTHHA M BTOPOTO Tapa H
o0ecreyeHuns UX peakLnu ¢ 00pa30BaHUEM a3PO30JIs IJIs BABIXaHUs. PeakIOHHAst KaMmepa MOKeT
00pa3oBbIBATP YaCThb YCTPOHCTBA, TI€HEPHPYIOIIErO a’po30jb, M OOBIMHO MOXKET OBITh
PAacIoNoKeHa MEXIy NPOCTPAHCTBOM JJIsi T€HEPHPOBAHHUS a’po30Jis (HArmpuMep, MOJOCTHIO),
NPUCTIOCOOJIEHHBIM JUISl PAa3MEIICHUS U3MeJNs, TeHEPHPYIOIEro a’po30ib, 1 MyHAIITYKOM. B
KAaueCTBE aJbTEPHATHUBBI PEAKIMOHHAs Kamepa MOXKeT O0Opa3oBbIBaTh YaCThb H3JENHS,

TeHEePUPYIOIIETo a3pO30JIb.

Kaxxnoe u3 nepBoro u BTOPOro BELIECTB, FEHEPUPYIOLIUX a3PO30J1b, MOXKET COAEPKaTh TBEPAYIO
MaTpHIly, U TIepBasi ¥ BTOpPAsi 4YaCTH MHAYKLHMOHHO HArpeBaeMOro TOKONPHEMHUKA MOTYT ObITh
3aKperuieHbl B TBepAaoil Mmatpuue. Ilepas u BTOpas 4acTH MHIAYKLMOHHO HarpeBaeMoro
TOKONPHUEMHHUKA HAJEKHO YAEpPKUBAKOTCS Ha MecTe B TBepaoil marpuue. Kpome Toro, Takoe
PACIIONIOKEHHE MOJKET CIIOCOOCTBOBATH PABHOMEPHOH Teruionepenavye OT MepBOH U BTOPOH
yacTell MHAYKIMOHHO HAarpeBaeMoro TOKONPHUEMHHKA, COOTBETCTBEHHO, K IEPBOMY U BTOPOMY
BEINECTBAM, TE€HEPUPYIOLIMM a3p030Jb, H/IIK MOXKET OOJIeryuTh W3TOTOBIEHHE W3ICIHS,

T€HEePUPYIOLIETo a3pO30JIb.

TBepmass marpuila MOKET COIEpPKATh MO MEHbIIEH Mepe OIUH MaTepuan W3 MOPHCTOrO
KepaMHYeCKOr0 MaTepuaja Wik rneHomarepuana. [leHoMaTepuan MOKET MpeacTaBisATh COOOM
MyCC ¥ MOJKET cozieprkaTh Tabak. Takum obpa3zom, Mycc MOKET COAepKaTh TaDA4YHbIN MyCC, MyCC

u3 BoccTaHoBJIeHHOro Tadaka (RTB) mmu Mycc ¢ JKUIKOCTBIO [UIs 3JIEKTPOHHBIX CHTapeT.



ITenomarepuan MOKET COAEpKaTh MHOXKECTBO MEJKUX YacTHIl (HampuMmep, HacTull Tadaka).
YacTuus! Tabaka MoryT uMeTh pazmep ot 50 no 180 mxm. IleHOMaTepran MOXKET JOTIOIHUTEIBHO
COZIep>KaTh CPENCTBO I OOPa30BaHMS a3PO30JIs, TAKOE KAK MPONUIICHTJINKOJIb, TIHLIEPOI HIIH UX
koMmOuHanus. Cpeactso Ay oOpa3oBaHMs adpoO30Jisi MOXKET IOMOJHUTENBHO COAEPIKaThb BOAY.
IleHomMaTepuan MOXKET JOMOJIHUTEIbHO COAEP’KAaTbh PACTBOPHUTENb, W/WIM KHUCIOTY, WHIH
cloHbIH 3¢up. [TeHOMaTepuan MOXKeT JOMOIHUTEIBPHO COAEePIKaTh CPENCTBO I 0Opa3OBaHUSA
nenbl. CpencTBo it 00pa30BaHUs IEHBI MOXKET ObITh HE COAEPIKALIUM OEJIKOB MOJHCAXaPUIOM.
CpenctBo it oOpa3oBaHHs TMEHbI MOXET ObIThb BBIOPAHO W3 TPYIIIBL, COCTOSIIEH W3 arapa,
reJUIAHOBOH KaMeIH, JIELUTHHA, CJIOJKHBIX 3()UPOB MOJUIIIALEPOIIA B KUPHBIX KHCIIOT, CIOMXKHBIX
5(pUPOB MIULIEPOIIA U KUPHBIX KUCIIOT, CIOKHBIX 3(UPOB COPONTAHA M KUPHBIX KHCIIOT U/WJIH UX
cMecel, He orpaHn4InBasch MMU. [IleHOMaTepuat MOKET COepKaTh CPENCTBO JJIs CTA0MIN3aALIUH
nerbl. CpenctBo i cTaOWiHM3allMM TMEHBI MOXKET COIEpKaTh IIEJUTFOJIO3ZHYIO KaMesb,
TUAPOKCHATKMIMPOBAHHBIE YTJIEBOBI, HX MPOM3BOAHBIE, HATPUMED, UX COJH, MPEATOYTUTENBHO

HX COJIK CO LICJIOYHBIMHA ME€TaJlJIaMU, HAIPUMEDP, UX COJIU C HATPHUEM u/vnm KaJIHuEM, U UX CMCCH.

IlepBast 1 BTOpast 4aCTH MHAYKIIMOHHO HATPEBAEMOTO TOKOIIPUEMHHKA MOTYT OBITh PACIIONIOKEHBI
IPY HCIIOJIb30BAaHUH OTHOCUTEJIPHO T'€HEPaTOpa MArHUTHOTO MOJSI TAKUM 00pa3oM, 4To INepBast
4acTh HarpeBaeTCs 0 NEPBOIl TeMIepaTypsl ObICTpee, UeM BTOPAask YaCTh HArPEBAETCs 10 BTOPOH
TeMnepaTypsl. YIpaBl€HHE CKOPOCTBK) HAarpeBa IEPBOM M BTOPOM YaCTe HWHAYKLHUOHHO
HarpeBaeMoro TOKONMPUEMHHUKAa MOKET 00eCIeYHTh reHePHPOBAHUE adPO30Jisl C YIYUIIEHHBIMU
xapakrepuctukamMu. CKOpPOCTh HarpeBa IepBOil U BTOPOH YacTel MHAYKLMOHHO HarpeBaeMoro
TOKOIPHEMHHUKA MOXKHO PeryJIMpoBaTh, M3MEHsst Jir0Ooe oaHO mim Oonee u3: Gopmbl W/uiam
pasMmepa mepBOM M BTOPOH YacTell MHIAYKIIMOHHO HArpeBa€MOro TOKONMPUEMHHMKA, MOJIOKEHUS
W/WITN OpUEHTALMU TEPBOH M BTOPOH YaCTH MHAYKLHMOHHO HArpeBaeMOr0 TOKONPHEMHHUKA IO
OTHOIICHHUIO K F€HepaTOpy MarHUTHOTO MOJIsl UM MaTepualia, U3 KOTOPOro BBIIIOJIHEHBI IepBasi ’

BTOpasd 4aCTU MHAYKIITHOHHO Harp€BacMoro TOKOIpuEeMHHKaA.

IlepBast 1 BTOpast 4aCTH WHAYKLHOHHO HArPEBAEMOI'O TOKONPHEMHHKA MOTYT OBITh BBIITOJIHEHBI
TakKUM O0pa3oM, YTOOBI OHHM HMENM pAa3JINYHble OPHUEHTALWH OTHOCHUTEIBHO TI€HEepaTopa
MarHuTHOro mnojs. lcnonb3oBaHuWE pA3IUYHBIX OPUEHTALMM MOXKET NPUMEHSThCA I
YIPaBJI€HUs] CKOPOCTBIO HAarpesa IMEepBOM W BTOPOW 4YacTel HWHAYKLHMOHHO HarpeBaeMoro
TokorpueMHuka. Hampumep, nepsasi u BTOpast 4aCTH MOTYT OBITh OPHEHTHUPOBAHBI TaK, YTOOBI
MEXJy IepBOH YacTbi0O M TE€HEpaTOpOM MArHUTHOIO TIOJsA CYyINECTBOBaja Oojee CHUJIbHAs
3JIEKTPOMAarHUTHAs! CBSI3b, YEM MEXKIY BTOPOU YaCTbIO U T€HEPAaTOPOM MAarHUTHOro noss. Takum

o0pa3om, mepBasi 4acThb MOKET HAarpeBaTbCs [0 MEePBON TeMIEpaTyphl, KOTOpas BBILIE BTOPOM
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TEMIIEPATYPBI, 1O KOTOPOH HarpeBaeTcsi BTOPasi YacTh, W/WIIM MEPBasi 4aCTh MOXKET HarpeBaThCs

710 TIEPBOM TEMITEpaTyphl OBICTPEE, YEM BTOPAsi YaCTh HArPEBAETCS 10 BTOPOI TeMIepaTyphbl.

IlepBas yacTp MHAYKLMOHHO HAarpe€BaeMOro TOKOIPHUEMHHUKA MOXKET COAEpKaTbh MHAYKLIMOHHO
HarpeBaeMblil MaTepuaj, U BTOPasl 4acTb MHAYKLMOHHO HAarpeBaeMOro TOKOIPHUEMHUKA MOXKET
coiep KaTh HEMHAYKLMOHHO HarpeBaemMblii Matepuai. [Ipu Takoil KOoHpUrypamuu BTOpasi 4acThb
MHIYKLUMOHHO HAarpeBaeMoro TOKOMPHUEMHHKA BBIMOJHEHA ¢ BO3MOXKHOCTBIO KOHAYKTUBHOTO
HArpeBa 3a CUeT TeIula, TeHEPUPYEMOTro B TIepBOii yacT. Takoe yCTpOHCTBO MOKET 00eCcieYnBaTh
KOHJIYKTUBHBI HAarpeB BTOPOM 4YacTU [0 BTOPOM TeMIIEpaTypbl, KOTOpas HUKE NEPBOM
TEMIIEPATYPBI, JOCTUTAEMON 3a CUeT HHIYKIMOHHOIO HarpeBa MEPBOW YaCTH, W/WIIA MOMKET
obecrieunBaTh OOJiee MEJICHHYIO CKOPOCTh HArpeBa BTOPOHM 4acTH MO CPABHEHHUIO C TEPBOH

YaCTbIO.

HNHnykIMOHHO HAarpeBaeMblii TOKONIPUEMHHK MOXKET COAEP>KaTh IJIACTUHYATBIA TOKONPUEMHUK,
¢dopma KOTOPOro MOKET ObITh TAKOH, YTO BTOPAsl 4aCTh MPOXOAUT U3 MEPBOTO OTAEIEHHS BO
BTOpPOE€ OTAENeHHE. JTO MOXKET OOJIerYuTh HM3TOTOBJICHHE TOKONPHUEMHHUKA U TEM CaMbIM

O0Ner4uTh U3roTOBJICHUE U3EIHs], TEHEPHPYIOLIEro a3PO30JIb.

IlepBoe 1 BTOpOE OTHEIEHUSI MOTYT OBITh pa3AesieHbl 110 CYIIECTBY HETPOHUIIAEMOH AJIs TeKy4dei
cpenbl neperopoakoi. IlepBoe u BTOpoe BelecTBa, reHePUPYIOLIUE a3PO30Jib, MOTYT HAJEKHO
yIEeP>KUBATbCSI B CBOMX COOTBETCTBYIOLIMX II€PBOM U BTOPOM OTHENBHBIX OTAENEHUSX C

MOMOLIBIO HEMPOHULIAEMOH Il TeKy4el Cpeibl IePEerOpOAKH.

Ileperoponka MoXeT coAep:kaThb TEIJIOU3OJALMOHHBIN MaTepuan. Tenaou30sLUOHHbIN
MaTepuall MOXET 6bITb BBIIIOJIHEH € BO3MOXHOCTBIHO CBCACHHSA K MHUHHUMYMY TECIUIONICpEaavn
MEXAY NEPBBIM U BTOPBIM OTACIICHUAMMU. HYTGM CB€ACHUA K MUHUMYMY TEIUIOTIEpEAAYIN MEXKY
NEPBBIM U BTOPBIM OTACICHUAMU MOXKHO TIIATCJIBHO YIIPABJIATH HAIrpE€BOM IMEPBOr0 U BTOPOrO
BELIECTB, TEHEPUPYIOLIUX a3p030Jib, MEPBOH U BTOPOM HYACTAMHU MHAYKLHOHHO HAarpeBaeMoro

TOKOTIPUEMHUKA JJIsI 00eCTIeYeHUsI TeHePUPOBAHUS a3PO30JIs ¢ TPeOYEeMbIMH XapaKTEPUCTHKAMU.

NHnykUMOHHO HarpeBaeMblil TOKOIMPUEMHUK MOXKET MPOXOAUTh 4Yepe3 Meperopoaky. Takum
o0pazom, mepBast 4aCThb MOKET OBbITh PACIIONIOKEHA B IIEPBOM OTAEJICHUH, U BTOPAst 4aCTh MOKET
OBITH pPAcCHoOJIOXKEHA BO BTOPOM OTAEJNEHHHM YAOOHBIM O0pa3oM, 4YTO MOXET OOJIerduTh

W3rOTOBJICHUE U3/IENHs, TeHEPUPYIOLIETrO a3p030Jib.
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BTopas yacTh MHAYKLIMOHHO HarpeBa€MOro TOKOIPHUEMHUKA MOXKET MIPOXOIUTh B HAMPABJIEHUH,
KOTOPOE MO CYIIECTBY MEPIEHIUKYJIISIPHO NIEPBOH 4aCTH. ITO MOXKET 0OecreunTs 0oJiee CHIIbHYIO
3JIEKTPOMATHUTHYIO CBSI3b MEXY MEPBOHN YaCThI0 MHIYKLMOHHO HArpPE€Ba€MOro TOKOPUEMHHKA
U T€HEepPaTOPOM MAarHUTHOTO MOJIs, HAPUMepP, MO3BOJISIsl BTOPON YaCTU JIETKO MPOXOAUTH uepes

IIEPEropoAKY U3 IEPBOTO OTAENICHUS] BO BTOPOE OTHAENICHHUE.

Cucrema, reHepupyroolas aj’po30jb, COIJIACHO BTOPOMY acCIEKTy MOXKET IOMOJIHUTEIbHO
COJZIEp>KaTh YCTPOMCTBO, T€HEPHUPYIOLIEee a3p030Jib, B KOTOPOE BCTPOEH I'€HEpPaTop MAarHUTHOTO
nosisi. YCTpOWCTBO, TeHEepUpYyIOLlee a’po30Jb, MOXKET COIep)KaThb IOJIOCTb, HMEIOLIYIO
NPOZOJIBHYIO OChb, M CHHpPAJbHAsI MHIYKIIMOHHAS KaTyIIKa MOXKET MPOXOANTb BOKPYT IOJIOCTH
TaKUM 0Opa3oM, YTO MPOJOJbHBIE OCH CIUPAIBHON MHIYKIMOHHON KATYIIKH W TOJIOCTH IO
cyliecTBy napaiuienbHbl. [Ipu TakoMm pacnonioskeHuH repBasi 4acTh HHAYKLIMOHHO HarpeBaeMoro
TOKOIIPUEMHHUKA MOKET OBbITh IO CYIIECTBY MapajuleibHa MPOAOJIBHONH OCH WHIYKIHOHHON
KaTyIIKH, KOT/la MU3JeNiue, TeHepUpyrollee a’po30jb, PACHOJOKEHO B IMOJOCTU. JTO, B CBOKO
oyepenb, MOXKET OOeCHeunTh CHJIBbHYI 3JIEKTPOMArHUTHYIO CBsI3b MEXKAY NEepPBOH YacTbiO
WHIYKIMOHHO HarpeBaeMoro TOKONPUEMHUKAa M MHAYKIMOHHOW KAaTYIIKOW, YTO, BO3MOJKHO,
NO3BOJIMT HArPETh NEPBYIO YaCTh 1O NEPBOH TEMITEPATYPhl, KOTOPask BBILIE BTOPOH TEMIEPaTyPhl,
70 KOTOPOW HarpeBaeTcst BTOPast 4acTh, M/HIIH, BO3MOXHO, MO3BOJIHUT HArPETh MEPBYIO YacThb 110

NepBOH TeMIIepaTyprl OBICTPEE, YeM BTOpAasi 4aCTh HArPEETCs 10 BTOPOH TeMIepaTyphbL.

WNHAyKIMOHHAsT KaTyIIKa MOXKET COCTOSTh W3 JIFOOOro MOAXOISINEro MaTepuaia, Hampumep,

JMTOEHApPAaTa WIN JJUTHEHAPATHOI'O Kkaberst.

NHnykuMOHHO HarpeBaeMblii TOKONPUEMHUK MOXKET COAEp>KaTh IO MEHbLIEH Mepe OOHO W3
METAJIMYECKOr0 MaTepHalla, MaTepUasa U3 METAJUIMYECKOTO CIIJIaBa, KEPAMUYECKOIO MaTepHala,
YIJIEPOAHOIO MaTepuaia U MOJIMMEPHOrO BOJOKHUCTOIO MaTepPHUaia, MOKPBITOrO METAJNINYECKUM
MarepuajoM. MHIYKIMOHHO HarpeBaeMblii TOKONPUEMHHK MOXKET COAepXkaTb, HO 0e3
OrpaHUYeHUs, OAHO UM HECKOJIBKO M3 aJFOMHHUs, XKeNe3a, HUKENs, HePKaBerlled CTalu U X
CIJIaBOB, HANpHUMep, HUXpOMa WJIH MEAHO-HUKeneBoro cmuasa. Ilpu mpunoxkenun
3JIEKTPOMArHUTHOTO TOJs MOOJU30CTH WHAYKIMOHHO HAarpeBaeMblii TOKONMPUEMHHK MOXKET
BBIJIEJISAT TEIUIO M3-32 BUXPEBBIX TOKOB H/WUJIH MOTEPh HA MATHUTHBIA THCTEPE3NC, YTO PUBOIUT

K pe0oOpa3OBaHHUIO SHEPTHH 3JIEKTPOMArHUTHOTO TTOJIS B TETUIOBYIO.

ITepBoe w/miu BTOpOE BeHIECTBO (BELIECTBA), T€HEPUPYIOIEE adPO30JIb, MOMKET COIEpPKATh

JKUJKOCTb, TEHEPUPYIOIIYIO a3pO30JIb.



ITepBoe w/miu BTOpOE BeHIECTBO (BELIECTBAa), T€HEPUPYIOIIEE a3pPO30Jib, MOXKET COIEepPXKaTh
HEKHIIKOE BEIIECTBO, IeHePHPYIOIee adpo30Jib, HAPUMEpP, MaTepHal JIFoOOro THUIa: TBEpIbId
WIM TIONyTBEpAbld Marepuan. IIpumepsl TUIIOB TBEPABIX BELIECTB, MEHEPUPYIOLINX a3pO30Jb,
BKJIIOYAIOT MMOPOLIOK, TPAHYJIbL, 3€pHA, CTPYIKKH, HUTH, YaCTHLIbI, I'€JIb, OJOCKH, PACIIUIIAHHbIE
JIMCThs, Pe3aHble JIMCThs, PE3aHbId HANOJHUTENb, MOPHCTHIH MaTepHaj, NMEeHOMAaTephual WM
auctel. Hexuaxuli Marepuan, TeHEpPUPYIOUIMN a’po30Jb, MOXKET COIepXkKaTb MaTepual
PaCTUTCIIBHOI'O MNPOUCXOXKACHUA U, B YaCTHOCTH, MOXKET COACPKATb Ta6a1<. OH MoOXxer

MIPEUMYIIEeCTBEHHO COIePKaTh BOCCTAHOBJIEHHBIN TabaK.

ITepBoe w/wnm BTOpOE BelIeCTBO (BELIECTBA), TEHEPHUPYIOIIEEe a3pO30Jib, MOTYT COAEPKATh
BELLECTBO JJIsi 00pa3oBaHusi a3po30Jisi. [Iprmepsbl BewecTs it 00pa3oBaHus a3pO30Jisi BKIOYAIOT
MHOT'0aTOMHBIE CITUPTHI U UX CMECH, TAKUEC KaK TTTULUECPUH HUIJIN TPOMUTICHT JIMKOJIb. Kak MMpaBUJIoO,
NepBoe W/WJIM BTOPOE BEWIECTBO (BEMIECTBA), TEHEPUPYIOIIEE a’pO30jib, MOXKET HMETh
cozieprKaHue BeLlecTBa il 00pa30BaHUs a3p030Jisi OT MPHOIU3UTENTBHO 5% N0 NPUOIM3UTENBHO
50% B mepecdere Ha CyXyr Maccy. B HEKOTOpPBIX BapHaHTAaX OCYINECTBJICHHs MEPBOE W/HIU
BTOPO€ BELIECTBO (BELIECTBA), FEHEPUPYIOLIEe a3PO30Jb, MOIYT MMETh COJEP)KAHUE BELIeCTBA
st 00pa3oBaHust a3po30Jist oT npudmsurensHo 10% no npubnusurensao 20% B mepecyere Ha

CYXYIO MaccCy U, BO3MOXHO, TpuOau3uTesnpHo 15% B nepecuere Ha CyXyr Maccy.

ITpu HarpeBe mepBOE W BTOPOE BELIECTBA, I'€HEPHUPYIOLIME a3p030Jb, MOTYT BBICBOOOKIATH
jeTyune coenuHeHus. JleTyywe COEOUHEHHMSI MOTYT BKJIKOYaThb HUKOTHH WM  BKYCO-

ApOMaTHYCCKUEC COCANHECHUSA, TAKHEC KaK apOMaATU3ATOP Tabaxa.

FeHepaTop MACHUTHOIO TIOJiI MOKET OBITh BBITOJHEH C BO3MOYKHOCTBIO pa6OTbI C
(I)J'IYKTyaLII/IOHHbIM SJICKTPOMArdiuTHBIM IOJIEM, UMCHOIUM IIJIOTHOCTHD MArHUTHOI'O IMOTOKAa OT

npubmusuTensHo 20 MTa no npubnusurtensHo 2,0 T B Touke HaMOOIbIIEH KOHLEHTPALHNH.

I'enepaTop MarHUTHOrO MOJSI MOXKET COAEP>KATb UCTOYHMK MHUTAHUS U CXEMY, KOTOpas MOXKET
OBITH BBINMOJIHEHA C BO3MOXHOCTBIO pabOTHI Ha BBICOKOW YacToTe. VICTOYHHMK NMUTAHHS U CXeMa
MOTYT OBITh BBITIOJIHEHBI C BO3MOXKHOCTBIO paboThl Ha yacTore nmpudbmusutesnsHo ot 80 kI 1o
500 xI', Bo3MoskHO, mpuOm3uTeNbHO OT 150 K1 1o 250 k111 1, BO3MOXKHO, MPUOTU3UTENBHO Ha
gactore 200 kI 1. UCTOYHHK MUTaHUS U CXeMa MOTYT OBITh BBITTOJIHEHBI C BO3MOXKHOCTBIO paboThI
Ha Oosiee BBICOKOH 4acTOTe, HAIpHUMEp, B MErarepLoBOM AHMAIa30HE, B 3aBUCUMOCTH OT THUIIA

HUCIOJIb3YEMOTO UHAYKITUOHHO HAIrp€BaA€MOI'0 TOKOIIPUECMHHKA.



B BapuaHnTax OCyIIECTBIEHUs, B KOTOPBIX IIEPBOE U BTOPOE BEILECTBA, NTEHEPUPYIOLIUE a3PO30JIb,
COZIEPIKAT HEXKUAKUN MaTepHall, FTeHEPUPYIOLUI a3PO30Jib, U3JEIHNE, TEHEPUPYIOLIEE adPO30Jib,
MOXKET COAEpKaTb BO3AYXONPOHHULAEMYIO OOOJOUYKY, KOTOpas CONEPXKHUT IE€PBOE U BTOPOE
OTZENIbHbIE OTJEJICHHS]. Bo3znyxonponunaemast obooyka MOKET COIEepKaTh
BO3AYXOINPOHULIAEMBIN MaTepHajl, KOTOPBIH ABJIAETCS 3JIEKTPOU3OJSLUOHHBIM U HEMarHUTHBIM.
Marepuan MOXET MMETh BBICOKYIO BO3AyXONPOHULAEMOCTb, YTOOBI 00ECTIEYHTh BO3MOXKHOCTh
MIPOXOXKJIEHUsI BO3JlyXa 4epe3 MaTepuall, YCTOMYMBBIM K BBICOKUM Temmeparypam. IIpumepsr
NOAXOASALINX BO3AYXONPOHHLAEMbIX MAaTEePHAIOB BKIFOYAIOT LIEJUIIOJIO3HBIE BOJIOKHA, Oymary,

XJIOIIOK U LICJIK. BOSHYXOHpOHI/ILIaeMbeI MaTEpHaI MOXKET TaKXKE BbICTYIIATh B KAUECTBE (I)I/IJIpra.

Kpatkoe onucanue rpadpuueckux MaTepuajioB

Ha ¢ur.1 mnpencraBneH cxXeMmMaTHYeCKWd BHI B TIONEPEYHOM CEYEHHUU YCTPOKCTBA,
TeHEPUPYIOLIETO a3pO30JIb;

Ha (ur. 2 MpencTaBIeH CXeMAaTHYECKH B B IIONEPEYHOM CEYEHUH MEPBOrO MPUMEPA U3ENHS,
TEeHEPUPYIOLIEr0 a3pO30Jib, IJIsl HUCIOJIB30BaHMsI C YCTPOHCTBOM, IE€HEPUPYHOLIUM a3pO30Jib,
NOKa3aHHBIM Ha ¢ur. 1; u

Ha (ur. 3 mpencTaBIeH CXEMaTUYECKUH BUJ] B IIONIEPEYHOM CEYEHUU BTOPOTO IpUMepa H3AeNHs,
FEeHEPUPYIOLIETO a3pO30Jib, ISl UCIOJIb30BaHMSI C YCTPOHMCTBOM, TNEHEPUPYIOLIUM as3pO30Jib,

NOKa3aHHBIM Ha ¢ur. 1.

IMoapo6Hoe onucaHue BAPHAHTOB OCYIECTBJICHUS
BapuaHTbI OCYLIECTBIIEHHS HACTOSIIErO H300peTeHHs Terepb OyIyT ONMUCAHBI TOJIBKO B KAYECTBE

npuUMepa U CO CChUIKOW Ha MpHiaraeMble rpaduueckue MaTepuabl.

Ha ¢ur. 1 cxematudecku mokasaH npumep yctpoiictBa 10, reHepHpyrOIIEero a’po30Jib, s
WCIIOJIb30BAHUsl C U3JEIMEM, NeHEPUPYIOIUM aj3po30Jib, U, B YAaCTHOCTH, NEPBBII U BTOPOU
pUMephI M3AeNUi 1, 2, reHepupYOIUX a3po30Jib, MOKa3aHHbIX Ha ¢ur. 2 u 3. Yerpotictso 10,
TeHepUPYIoIIee a’3po30Jib, UMEeT ONMMKHMN KOHel 12 u nanbHui KOHel[ 14, a Takke COmepKUT
kopnyc 16 yCcTpOHCTBa, KOTOPBINA COAEPKUT UCTOYHUK 18 mutaHus u KOHTposuiep 20, KOTOPBIH
MOXeT OBITh BBITIOJHEH C BO3MOKHOCTBIO padoThI Ha BBICOKOH yactote. Mictounuk 18 nmuranus,
KaK IPaBIJIO, COAEPXKHUT OIHY MM HECKOJBbKO Oatapeil, KOTOpble MOIYT, Hampumep, ObITh

BBITTIOJIHEHBI C BO3MOXXHOCTBIO I/IHI[YKLII/IOHHOI\/'I nepes3apsaaku.
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YerpoticTso 10, reHepupyrolnee a3po30ib, B LIEJIOM UMEeT LWIHHAPUIECKYIO (GOpMY U COIEpIKUT
B LIEJIOM LUIMHAPUYECKOE MPOCTPAHCTBO 22 1JIsl TeHEPUPOBAHUS ad>pO30Jisl, HAIIPUMED, B BUIE
NOJIOCTH, Ha OnrkHeM KoHIe 12 ycrpoiictBa 10, renepupyromero aspo3odb. Lunmuaapudeckoe
IPOCTPAHCTBO 22 [JIs1 T€HEPUPOBAHMSI a3pO30Jisd BBINOJIHEHO C BO3MOXKHOCTBIO pa3MELICHUs B
OCHOBHOM IIMJIMHAPUYECKUX U3AEIHH 1, 2, TeHEPUPYIOIINX a3p030Jib, COOTBETCTBYIOLIEH (POpMBI,

KaK ONMHMCAHO HIUXe B CBs3H C ur. 2 u 3.

YerpotictBo 10, reHepupyroinee a’po30Jib, COACPKUT TeHepaTop 24 MarHUTHOTO MOJs IS
TeHepUPOBAHUs 3JIEKTPOMAarHUTHOro mnouss. I'eHepatop 24 MarHUTHOrO MOJ COAEPKUT IO
CYLECTBY CIIUPAJTIbHYIO HHAYKLIUOHHYIO KaTylKy 26. MHAyKIIMOHHAsA KaTyIKa 20 UMeeT KPYyTjoe
MONEePEYHOE CEYeHHUE, TPOXOAUT BOKPYT LMINHAPUYECKOTO MPOCTPAHCTBA 22 17151 TEHEPUPOBAHHUS
a’po30Jis1 U UMEET NPOAOIbHYIO OCh. MHAYKIIMOHHASA KaTylKa 26 MOKET MOJy4yaTb MUTAHHUE OT
uctouHuka 18 mwuranmsa u kontposuiepa 20. Kontpomnep 20 comepkur, MOMHMO JPYyrux
3JIEKTPOHHBIX KOMITOHEHTOB, HHBEPTOP, NMPEAHA3HAYSHHBIH JUIsI TPeo0pa3oBaHMsl TOCTOSHHOTO
TOKa OT UCTOYHUKA 18 MHUTaHUs B NMEPEMEHHBIM BBICOKOYACTOTHBIM TOK sl MHAYKLUHUOHHOW

KaTyuku 26.

Ycerpotictso 10, reepupyroiiee aapo30ib, COAESPKUT OAHO UM HECKOJIBKO BITyCKHBIX OTBEPCTUM
28 nna Bo3ayxa B Kopmyce 16 yCTpONCTBA, KOTOPOE MO3BOJIAET OKPY’KAOILIEMY BO3AYXY
IIPOTEKaTb B MPOCTPAHCTBO 22 AJd FeHepUPOBAaHUs a3po30is. Y cTpoiicTo 10, renepupyroinee
a’3po30Jib, TAKXKE COAEP>KUT MyHAWITYK 30, UMEIOLIUI BBIMYCKHOE OTBepcTHE 32 11l BO3AyXa.
Mynamwtyk 30 3akpemyieH C BO3MOXKHOCTBIO CHATUs Ha Kopryce 16 ycTpoiicTBa Ha
NPOKCUMAaJIbHOM KOHLIE 12 st obecredeHusi TOCTyna K MPOCTPAHCTBY 22 NJIsl TeHEPUPOBAHHMS

a’3po30J1s [UIs BCTABKU WJIM U3BJICUEHUs U3eus 1, 2, reHepupyroIero a3po3oib.

Ha ¢ur. 2 noka3an nepBblii mpumep u3aeIHs |, TeHEpUPYIOIIEro ad3po30Jib, ISl UCTIOIb30BAHUS C
ycTpoiictBoM 10, reHepupyromum a3po3onb. MHaykuuoHHas katymka 26 ycrpoiictBa 10,

TeHEePHUPYIOIIEro a’3po30Jib, TAKXKe MOKa3aHa Ha (ur. 2, yToObI SICHO MOKa3aTh, Kak m3aenue 1,

2
TEHEPUPYIOLIEE a3pP030Jib, PACHOJIOKEHO OTHOCUTENBHO WHIAYKIIMOHHOM KaTylIKu 26, Koraa
usgenue 1, reHepupyrolee a’po30ib, PACHOIOXKEHO B NMPOCTPAHCTBE 22 1Sl T€HEPUPOBAHUS

a3pO30JIsL.

Kak ormeuanocs Bbilne, u3nenue 1, reHepupyromiee a3po30b, MPENCTaBIAET COOON H3/1eIHe TUTIa
«KamcyJia» 1 UMEeT IO CYLIECTBY KPYTJIYIO HUKHIOIO CTeHKY 40, IO CylIeCTBY KPYTIJIYIO BEPXHIOK

CTEHKY 42 1 1O CyIIEeCTBY LIMJIMHAPUIECKYIO OOKOBYIO CTeHKY 44. HuokHss cTenka 40 u BepXHss
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CTeHKa 42 00BIYHO SIBISIFOTCS BO3YXONPOHUIIAEMBIMUA U MOTYT IMETh MHOKECTBO OTBEPCTHH HITH
nepdopanyii Wik MOTYT COCTOSITh U3 MaTrepHaja ¢ MOPUCTON CTPYKTYpPOH, KOTOPBIH IMO3BOJISET
BO3AYXY MPOXOIUTh Yepe3 HIDKHIOW CTeHKY 40 M BEpXHIO CTeHKY 42 0e3 HeOOXOAMMOCTH B

OTBEPCTHSIX WM NepQoparusix.

Hspenue 1, renepupyroiee a3po30Jb, COAEPKUT NIEPBOE U BTOpoe otaeneHus 46, 48. Ilepsoe u
BTOpOe oTaeneHus: 46, 48 mnpenctaBisiOT CoOOH OTHEIbHBIE OTHEEHUs, pa3esieHHbIE

neperoponkoii 50, koropasi MOKeT ObITh IO CYIIECTBY HEMPOHUIIAEMOM IJIsi TEKY4YeH CPebl.

Ilepsoe u BTOpOE OTHENEHUA 46, 48 comep:kaT NepBOE BEIIECTBO 52, FeHEpUPYIOILee a3pO30iib, U
BTOPO€ BELIECTBO 54, TE€HEPUPYIOLIEE adPO30jb, COOTBETCTBEHHO, U B HEKOTOPBIX BAPUAHTAaX
OCYLIECTBJIEHUs] OAHO U3 MEPBOr0 U BTOPOro BEWECTB 52, 54, reHepUpPYOIIUX a3p030Jb, MOKET
cozepkaTh UCTOYHUK HUKOTHHA, U APYroe U3 IepBOro U BTOPOro BemeCTs 52, 54, reHepupyroLux
a3p030JIb, MOXKET COAEPKATh COCIMHEHHE, YIIYUIIAIOIIEe AOCTABKY, TAKOE KaK MMPOBUHOIPaAHAs
KHCJIOTA WM MOJIOYHAsl KUCJIOTA. B MpOMIIFOCTPUPOBaHHOM MEPBOM NPHUMEpPE OAHO U3 MEPBOTrO
¥ BTOPOTO BEIECTB 52, 54, TeHEepUPYIOIIHUX a3P030JIb, MPENCTABISAET COOOH MaTeprall TBEPAOTO
WUIM TIOJYTBEPJOrO THUMA U OOBIYHO COAEPKHUT MaTepUasl PaCTUTENbHOTO MPOUCXOXKISHHS H, B
gacTHOCTH, Tabak. OgHO miau o0a M3 MEPBOrO M BTOPOrO BeIlecTB 52, 54, reHepupyrOMUX

A3p030Jib, MOT'YT TAKKE COACPKATh BELICCTBO IJIsA o6pa3013aH1/151 A3pPO30JIA.

Hspenue 1, renepupyroiee a3po30Jib, COAESPKUT UHIYKLIUOHHO HarpeBaeMblii TOKOIIPUEMHUK S0,
KOTOPBIH BBINOJIHEH C BO3MOXHOCTBK) MHAYKLMOHHOIO HAarpesa IeHepaTopoM 24 MarHuUTHOIO
NOJIA Y, B YACTHOCTH, UHAYKLIMOHHON KaTymKo# 26. MHIyKLIMOHHO HarpeBaeMblil TOKOIIPUEMHUK
56 comep KUT MEePBYIO 4acThb 58, paclojOKEHHYIO B IEPBOM OTAENEHNH 46, U BTOPYIO 4acTb 60,
PacnoyIOKEHHYI0 BO BTOPOM oOTAeneHuu 48. MHAyKIMOHHO HarpeBaeMblil TOKONPUEMHHK 56
COIEPIKHUT IUIACTUHYATBIA TOKONPHEMHHUK, KOTOPBIH B mejoM uMeeT L-oOpasHyro ¢opmy, mpu
3TOM BTOpas 4acTb 60 MPOXOAUT B HANPABJICHUH, KOTOPOE MO CYLIECTBY MNEPHNEHAUKYISIPHO
nepBoil yactu 58. B mepBoM mpumepe usfenus 1, reHepupyroLero a3po3oib, BTopast 4acTs 60
MHAYKLMOHHO HarpeBaeMoro TOKOMPUEMHHUKA 56 mpoxoauT depes neperopoaky S0 u3 mepBoro

otneneHus 46 BO BTOpOe OTAENEHUE 48.

B nepsBoMm BapuaHTe peanusanuu nepsas U BTOpas dacTu 58, 60 MHAYKIIMOHHO HAarpeBacMoro
TOKOIIpUEMHHUKa 56 coiepkaT WHAYKLUMOHHO HarpeBaemblii Martepuan. Kak Oyner mHOHSATHO
CTHELMAIUCTY B JAHHOM 00JaCTH TEXHHUKH, KOTJIa MHAYKIIMOHHAS KaTyIIKa 26 MMoJy4aeT NuTaHue

IIPU UCTOJIb30BAaHUU YCTpoHCTBA 10, reHepupyromero a’po3o0iib, 00pa3yercsi MepeMeHHOe U
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MEHSIIOLIeecs: BO BpEMEHHU 3JIEKTPOMarHuTHoe nosie. OHO CLemIseTcs ¢ epBOii U BTOPOH 4acTAMHU
58, 60 MHAYKLMOHHO HArpeBaeMOro TOKONPHEMHHUKA 56 1 CO371aeT BUXPEBbIE TOKU W/ MTOTEPU
HA MAarHUTHBIN THCTEPE3UC B MHAYKLHOHHO HAarpe€BaeMOM TOKOIPUEMHUKE 50, BbI3bIBAsl HATPEB
nepBoi U BrOopor uacred 58, 60. Temno mnepemaercss OT MepBOM 4acTH 58 MHAYKLIMOHHO
HarpeBaeMoro TOKOIMPUEMHHUKA 56 K IEPBOMY BELIECTBY 52, FeHEPUPYIOLIEMY a3p030Jib, B IEPBOM
oTAeneHuu 46, HanpuMep, 3a CYET TEIUIONPOBOAHOCTH, U3JIyUY€HUSl U KOHBEKLIMH. AHAJIOTHYHBIM
00pazoM TeruIo mepenaeTcst OT BTOPOit 4acTi 60 MHAYKIMOHHO HArpeBaeMoOro TOKOIIPUEMHHUKA 56
KO BTOPOMY BELIECTBY 54, reHEpUpYIOLIEMY a3P0O30Jib, BO BTOPOM OTHeNeHUH 48, Harpumep, 3a
CUET TEIUIONPOBOAHOCTH, U3JIYYCHHUS U KOHBEKIMU. Takum 00pa3oM, mepBoe U BTOPOE BELIECTBA
52, 54, reHepupyrolLue a’po30Jb, HArpeBarOTCs HE3aBHUCUMO COOTBETCTBYIOIIMMHU TEPBOU U
BTOpPOU JacTsMHU 58, 60 HHIYKLIMOHHO HAarpeBaemMoro Tokonpuemuunka 56. Ileperopoaka 50 moxer
cozepKaTh TEIUIOU3O0JIILIMOHHBIN MaTepHuall, KOTOPBIN BBIIOJHEH C BO3MOKHOCTBIO CBEACHUS K
MHHHMYMY TEIUIOTIEpEeady MEXAY NEPBbIM U BTOPBIM OTAeNEeHUsIMH 46, 48, 4TOOBI MOXKHO OBLIO

TLIATENBHO YIPABJIATE HATPEBOM NEPBOTO U BTOPOrO BewEeCTB 52, 54, reHepUPYIOLIUX a3p030Jb.

Ilepsoe u BTOpOE BewecTsa 52, 54, reHepupyOLIHe a3pO30Jb, HArPEBAKOTCS COOTBETCTBYOLIUMHU
NepBO U BTOPOH HacTssMu 58, 60 HHAYKIIHOHHO HArpeBaeMOro TOKOIPUEMHHKA 56 0e3 COKUraHusL.
IIpu HarpeBe mepBOro U BTOPOTrO BEINECTB 52, 54, reHepHpyIOLINX a3p030Jib, BBICBOOOIKAAETCS
OJITHO WJIM HECKOJIBKO JIETYYHX COeANHEHHH, M TeHePUPYIOTCS MEPBBIN 1 BTOPOH mapsl (Harmpumep,
napbl HUKOTHHA U BTOPOM Map), KOTOpble UMEIOT TEHACHIUIO CMEIINBATbC U MOTYT BCTYIATh B
pPEeaKUUI0 TMpU TNPOXOXKIACHUM 4Yepe3 BBIyCKHOE OTBepcTHe 32 A BO3AyXa, M KOTOpBIE
OXJIKIAIOTCST M KOHAEGHCHPYIOTCA € 0Opa3oBaHMEM a’3po30Jisi, KOTOPBI MOXET BIBIXaThCS

NoJb30BaTeseM ycrporicTsa 10, reHepupyroLero a3po3oib, yepe3 MyHATyK 30.

B nepsoM BapuaHTe peanusauuu nepsas U Bropas dactu 58, 60 MHAYKIMOHHO HarpeBaeMoro
TOKOIIPUEMHHUKA 56 BBINOJHEHB! ¢ BO3MOXXHOCTBIO UMETh PA3HYK) OPUEHTALMI0 OTHOCHUTENBHO
WHIYKIMOHHOW KaTymku 26, Hampumep, Omaromapsi L-oOpasHoii reomerpuueckoii (opme
WHAYKLUOHHO HArpeBaemMoro TOKONPUEMHHKA 56, TMpU pacnojoXeHUH usgenus |,
TeHEPUPYIOLIEr0 a’p030Jib, B MPOCTPAHCTBE 22 AJA TeHepUpoBaHuUs aspo3onsd. B wacTHOCTH,
nepsBasl 4acTb 58 MHAYKLMOHHO HArpe€BaeMoOro TOKONPHEMHHUKA 56 BBINIOJIHEHA TaK, YTO OHA
INPOXOANUT B HANPABJICHHWM, MO CYLIECTBY MapajuIebHOM MPOAOJBHOM OCH WHAYKLHUOHHOU
KaTymkH 26, TeM CcaMbIM OOeCrevuBasl CHIIbHYIO 3JIEKTPOMATHUTHYIO CBSI3b MEXKIY IEepBOH
qacTei0 58 W MHAYKIMOHHON Kartymkod 26. M Haobopor, Bropas yacte 60 HHIYKIIMOHHO

Harp€BacMoro TOKOIIPpUEMHHKA 56 BBINIOJIHEHA TaK, 9TO OHa MNPOXOAWUT B HAIPABJICHUH, IO

CYLIECTBY MEPIEHAUKYJSIPHOM MPOIOJIBbHON OCH MHAYKLIMOHHOM KaTyLIKU 26, I1si o0ecreueHus
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Oonee cnaboii 3JIEKTPOMArHUTHOH CBSI3U MEXKAY BTOPOH 4acThio 60 N MHAYKIIMOHHON KaTYLIKOH
26. bonee cunpHasg DSJEKTPOMArHUTHAsl CBA3b MEXAY MEPBOM YacTblO 58 HMHIAYKLIMOHHO
HArpeBaeMoro TOKONPUEMHUKA 56 M MHAYKLUMOHHOM KaTymkod 26 MOXeT oOecrneyuTh
VHAYKLMOHHBIM HAarpesB MepBOM 4YacTu 58 A0 MEepBOM TeMmmepaTypbl, KOTOpas BbIIIE BTOPOHU
TEeMIIEpaTypbl, 10 KOTOPO# BTOpas dactb 60 HarpeBaeTrcs MHAYKLHOHHBIM CIIOCOOOM 3a cuer
Gonee c1aboM 3EKTPOMArHUTHON CBSI3M MEXIY BTOPOIl yacThio 60 M MHAYKIIMOHHOW KaTYIIKOM
26. B xauecTBe anbTepPHATUBBI WIH B JOTIOJHEHUE ITEPBast 4aCThb 58 MOKET HarpeBaThCs 10 EPBOU
TeMIepaTypbl ObICTpee, YeM BTOpast 4acTh 60 HarpeBaeTcsi 1O BTOPOI Temrepartypsl, Onarongapsi
OoJee CUITBHOM 3JIEKTPOMATHUTHOM CBSI3U MEXKy TIEPBOM YaCThIO 58 M MHAYKLIMOHHOHN KaTYLIKOH
26. bnarogaps HarpeBy IepBOM U BTOpoi yacTelt 58, 60 10 pa3HbIX NEPBOM U BTOPOM TEMIIEPATYP
W/WJTH C Pa3HOUM CKOPOCTHIO, HATPEB B MEPBOM U BTOPOM OTHEJBHBIX OTHENeHUsX 46, 48 MOXKHO
aAanTUPOBATH AJI PA3IMYHBIX NIEPBOrO U BTOPOrO BEWECTB 52, 54, reHepupyOLIUX a3p030iib, C
TeM, YTOOBl MOrJIO OBITh OCYILIECTBICHO T€HEPUPOBAHUE a’pO30Jii C  YJIYUYIICHHBIMH

XapaKTEPUCTUKAMHU.

Bo Bropom BapmaHTe ocymecTBieHHs mnepBas uactb 58 L-o0pasHOro MHIYKIIMOHHO
HarpeBaeMoro TOKONPUEMHHKA 56 COAEP:KUT MHAYKLIMOHHO HarpeBaeMblil MaTepuall, U BTOpas
yacTb 00 MHIYKLIMOHHO HAarpeBaeMoOro TOKONPHUEMHHUKAa 56 CONEPKUT HEHHIYKLHUOHHO
HarpeBaemblli maTtepuan. COOTBETCTBEHHO, KOIrJa Ha WMHAYKLMOHHYIO KaTylIKy 26 mopaercs
NUTaHWE BO BpeMsl MUCHOJB30BaHUsA  ycTpoiicTBa 10, TreHepupyrolero  aspo30db,
SJIEKTPOMArHUTHOE TM10JIe, T€HEePUPyeMOe WHIAYKLMOHHON KaTymKoil 26, B3aUMOAEHCTBYET C
NEepBOM 4acThiO 58 MHAYKLMOHHO HArpe€BaeMOro TOKONPUEMHHUKA 56 U MHIYKLMOHHO HAarpeBaeT
NEepBYI0 4acTh 58 10 mepBOil TemmepaTypbl OMHMCAHHBIM BbIle oOOpazoMm. YacTh Tema,
TeHepUpPyeMOro B NEPBOM dacTu 58, mepenaercs MEpBOMY BELIECTBY 52, TeHEPUPYIOIIEMY
a’p030Jb, B NEPBOM OTHAENEeHUM 46, HanpuMmep, 3a CUET TEMJIONPOBOAHOCTH, HU3Iy4YEHUS U
KOHBeKIMU. YacThb Temsa, reHEpUpPyeMOro B IMEpPBOM 4acTH 58, Takke Mepenaercss 3a CyUeT
TEIUIONPOBOAHOCTH BTOPOHN 4acTu 60, Tak 4TO BTOpas 4acTbh 60 KOHAYKTUBHO HArpeBaeTCs 10
BTOPOW TEMMEPATyphl 33 CYET TeIja, FeHepupyemMoro B nepsoi dactu 56. Ilockonbky BTOpas
yacTh 60 HarpeBaeTcsi KOHAYKTHBHO, & HE HHAYKIIMOHHO, BTOpas 4acTb 60 0ObIMHO HAarpeBaeTcs
1o Ooree HU3KOHM BTOPOI TEMIIEPaTyphl, UeM MepBasi TEMIIEPATYpa, 1O KOTOPOH mepBast 4acThb 58
HarpeBaeTcst MHAYKIMOHHO, H/UJH BTOpast 4acTh 60 HarpeBaeTcs ¢ OoJiee MeJICHHON CKOPOCTHIO,

4yeM IepBasi 4acTh 58.

Co ccpuikoli Ha ¢ur. 3 moka3aH BTOPOW IpUMep U3AENHUs 2, FeHePHPYIOLIEro a3po30Jib, IJIs

UCIIONIb30BaHusl ¢ ycrporncTtsoM 10, renepupyromum aj>po3oib. MHAyknuoHHas karymka 26
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ycrpoiicta 10, reHepUPYIOLIETro ad3po30Iib, TAKKe MOKa3aHa Ha (ur. 3, 4ToObI ICHO MOKA3aTh, KaK
u3zenue 2, FeHepUpPYIoLIee a3p030Jib, PaCOI0KEHO OTHOCUTENbHO UHAYKLIMOHHON KaTyLIKH 26,
KOrga W3Aenue 2, TEeHEepUpyrllee a3po30yib, PACHOJIOXKEHO B MPOCTPaHCTBE 22 s
TeHepUpOBaHMs a’po3oiisi. Ms3penuwe 2, reHepupymoliee aspo30ib, NOAOOHO u3fenuio 1,
TeHEepPHPYIOLIEMY a3p030Jib, OMMCAHHOMY BBIIIE CO CCBUIKOH Ha (ur. 2, U COOTBETCTBYIOIINE

KOMITOHEHTBI 0003HAYEHBI TEMHU KE HOMEpaMHu TTO3UITHH.

Hznenue 2, reHepupyromiee aspo30iib, COAEPKUT MEPBOE U BTOpoe otaeneHus 46, 48,
pasnerneHHble neperopoakoi 50, U MHAYKLMOHHO HarpeBaeMblil TOKONPUEMHUK 56, UMEIOLIUI
nepeyto U BTOopyro yactu 58, 60. Ilepsoe oraeneHue 46 COAEPKUT MEPBOE BEIIECTBO 52,
TEHEPUPYIOLIEE a3PO30Jib, U MEPBYIO YaCTh 58 HHAYKLUOHHO HarpeBaeMOro TOKOMPUEMHHUKA S56.
Bropoe otnenenue 48 conep:KUT BTOPOE BEIIECTBO 54, reHepupyroLIee a3p0o30Jib, U BTOPYIO YacCTh

60 MHAYKLIMOHHO HarpeBaeMoro TOKONPUEMHHKA 50.

Kaxxnoe u3 nepBoro u BTOporo BewmecTB 52, 54, reHepUpyrLIUX adpo30ib, COAEPKUT TBEPAYIO
MaTtpuny 62, 64, u nepsas u BTOpas 4acTu 58, 60 MHAYKLUOHHO HAarpeBaeMoro TOKONpUEMHHKA
56 3akperuieHsl B KaXKA0U TBepAOoU marpuue 62, 64, coorsercTBeHHO. Kaxknas Teepaast marpuua
62, 64 OOBIYHO COAEPIKUT IO MEHbIIEH Mepe OAHO U3 MOPUCTOrO KEPAMHUYECKOro MaTepuaia u
NeHoMaTepHaa, HalpuMep, B BUAe Mycca U3 BOCCTAHOBJIEHHOTO Ta0aka UM Mycca C JKUIKOCTBIO
IJIsL SJIEKTPOHHBIX CHUraper, 4ro obecnmeynBaeT TO, 4YTO MepBas M Bropas uactu S8, 60
UHAYKLUUOHHO HAarpeBaeMoro TOKONPUEMHHUKA 56 HaAeKHO YAEp)KUBAIOTCA Ha MeCTe B

COOTBETCTBYIOIUX [IEPBOM U BTOPOM OTHENeHUsAX 40, 48.

Ilepass u BTOpast yactu 58, 60 MHAYKUMOHHO HAarpeBaeMOro TOKONMPUEMHHKA MOTYT OBITh
OTHAENbHBIMU HHAYKLMOHHO HAarpe€BaeMbIMHU YaCTAMH, KOTOpbIE OTHENEHBI APYr OT Apyra B
NIEPBOM U BTOPOM OTAeNeHHsX 40, 48, u 00e u3 nepBoii 1 BTopol yacrei 58, 60 MoryT conepkarhb
WHAYKLIMOHHO Harpesaemblil Martepuan. Ilpu pacnonokenun wusaenus 2, TeHEpUpYHOLlee
a’po30Jib, B MPOCTPAHCTBE 22 1JIsi TEHEPUPOBAHUS aj3pO30Jid BO BPEMsl HCIIOJIb30BAHHUSA
ycTporicTsa 10, reHepupyro1ero a3po3oib, U Ha HHAYKLIUOHHYIO KaTyIIKy 26 NOaeTCs MUTAHHUE,
CO3J1aeTCsl IEPEMEHHOE U U3MEHSIOLIEeCs: BO BpEMEHH 3JIEKTpOMarHuTHoe nojie. OHo cuerisercs
C NMepBOM U BTOPOU dacTsamu 58, 60 HHIYKLMOHHO HarpeBaeMoro TOKONPUEMHHKA 56 U cO3aaeT
BUXPEBBbIE TOKHM W/WJIM TIOTEPU HA MArHUTHBIH THCTEPE3UC B HHIYKIHMOHHO HAarpeBaeMoOM
TOKOIPUEMHHUKE 56, MPUBOAS K TOMY, 4YTO IepBas M BTOpas 4actu 58, 60 HarpeBarOTCs
HE3aBUCUMO APy OT Apyra. Temnsno nepeaaercst OT NepBOi 4aCcTu 58 MHAYKLIMOHHO HArPEBaeMOro

TOKOIPUEMHHUKA 56 K NEPBOMY BEILLECTBY 52, FEHEPUPYIOILEMY a3p030Jb, B IEPBOM OTAEIECHUN
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46, HampuMep, 3a CUET TEIUIONPOBOJHOCTH, M3JYYEHHUS U KOHBEKLUH. AHAJIOTUYHBIM 00pa3zom
TEIUIO Nepenaercss OT BTOpON 4dacTu 60 MHAYKLUMOHHO HArpeBaeMOro TOKONPUEMHHKA 56 KO
BTOPOMY BEILECTBY 54, TEHEPUPYIOLIEMY a3p030Jib, BO BTOPOM OTHENICHUH 48, HAIpUMeEp, 3a CYET
TEIUIONPOBOAHOCTH, U3NIy4eHUs U KOHBeKIMH. TakuM o0pa3oM, mepBoe U BTOPOE BelecTna 52,
54, reHepupyIOIIKE a3P0O30Jib, HATPEBAKOTCS HE3aBUCHMO COOTBETCTBYIOIIMMHU NEPBO U BTOPOH

ygacTsamu 58, 60 HHAYKLIMOHHO HarpeBaeMoro TOKONprueMHuka S6.

IlepBoe u BTOpOE BewecTBa 52, 54, reHEpUPYIOLIKE a3PO30JIb, HArPEBAIOTCSI COOTBETCTBYIOLIUMHU
NIepPBOI U BTOPO# acTssiMu 58, 60 HHAYKIIHOHHO HAPEBAEMOI'0 TOKOMIPUEMHHKA 56 06€3 CIKUraHusl.
ITpu HarpeBe MepBOro M BTOPOTO BEINECTB 52, 54, reHepHPYIOLINX a3p030Jib, BBICBOOOIKAAETCS
OJIHO WJIM HECKOJIBKO JIETYYUX COCIMHEHUI, U F€HEPUPYIOTCs NEPBBIM U BTOPOH Maphl, KOTOPBIE
UMEIOT TEHACHLMK CMEIIUBAThCS NMPU NMPOXOXKACHUU Yepe3 BBINYCKHOE OTBepcTHe 32 1A
BO3/IyXa M KOTOPBIE OXJIAXKAAIOTCS U KOHACHCHPYIOTCA ¢ 0Opa3oBaHMEM a3pO30Jisi, KOTOPBIHA
MO>KET BABIXaThCs MOJIb30BaTeNeM ycTpoiicTBa 10, reHepupyroIero a3po30ib, 4epe3 MyHAIITYK

30.

Kak BunHO u13 dur. 3, nepsas 1 Bropas yactu 58, 60 HHIYKLIMOHHO HarpeBaeMoro TOKOPUEMHHUKA
56 mpencTaBisAOT COOON MJIACTUHYATBHIE TOKONPUEMHHKH M 00€ PacoNOKEHbl TaK, YTO OHU
IPOXOAAT B HAIPaBICHUHU, MO CYLIECTBY NApaJUIEJIbHOM IPOAOJBHONM OCH HHAYKLHUOHHOU
KaTyIIKu 26, KOTOpOe TMpencTaBiseT coOOW ONTHMAJIBHYK) OpHEHTALUIO JUIA CBSI3H C
3JIEKTPOMAarHUTHBIM TIOJIEM, CO3/1aBa€MbIM MHAYKLMOHHOW KaTymkoi 26. Kpome Toro, nepsas
yacTh 58 pacnojioxkeHa Onvke K BHYTPEHHEH OKPYKHOCTH MHAYKLMOHHOW KaTylIKH 26, 4em
BTOpast 4acThb 60, U U3-3a TOTO, YTO IJIOTHOCTh MATHUTHOT'O MOTOKA YBEJIMUMBAETCS] OT MUHUMYyMa
B/OJIb LIEHTPAJILHOW MPOAOJBHON OCH MHAYKLIMOHHOW KaTYLIKH 26 O MakCMMyMa BOJIM3M K
BHYTPEHHEW OKPYKHOCTHM MHIYKLIMOHHON KaTymku 26, mepsas 4acTb 58 HHAYKLHOHHO
HarpeBaeMoro TOKONpPUEMHUKA 56 HHAYKLIMOHHO HAIPEBAETCs 1O MEPBON TEMIIEPATYPBL, KOTOpas
BBbIIIE BTOPOW TEMIEpPATypbl, 1O KOTOPOM HHAYKIMOHHO Harpesaercs BTopass 4acte 60. B
Ka4yeCTBE aJbTEPHATHUBBI WU B JONOJHEHHE NEpBast 4acTb 58 MOXKET HarpeBaTbCs A0 NEPBOU
TeMIepaTypsl ObICTpee, YeM BTOpast 4acTb 60 HarpeBaeTcsi 1O BTOPOI TemMrepartypsl, Onaromaps
ee Ooee OTM3KOMY PACTIONIOKEHHIO K BHYTPEHHEH OKPY)KHOCTH MHAYKIIMOHHON KaTymku 26. Kak
NOSICHEHO BbIIIE, Oylaroapst HAarpeBaHUIO MEPBOH U BTOPOH vacTei 58, 60 10 pa3HBIX MEPBOH U
BTOPOU TeMIlepaTyp W/HIU C PA3HOH CKOPOCTHIO HArpeB MEPBOTO M BTOPOTO OTAeNeHui 46, 48
MOXeT OBITh aAanTUPOBAH AJISl Pa3HBIX MEPBOrO M BTOPOTO BEIIECTB, TE€HEPUPYIOIIHNX a3PO30JIb.

52, 54, yToOBI MOXKHO OBLIO MOJYYHUTh a3P030JIb € YIYULIIEHHBIMHI XapaKTEPUCTHKAMH.
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XoTs B mpenpinymux ads3anax ObUIM OMHCAaHbI MIUTIOCTPATUBHBIE BAPUAHTHI OCYILECTBIICHUS,
CJIelyeT MOHUMATh, YTO B 3TH BAPUAHTHI OCYLIECTBIEHHS MOTYT OBITh BHECEHBI Pa3JINYHbIC
Moaudukanuu 0Oe3 OTKIOHEHHs OT oObeMa mnpuiaraeMoil (opmynbl u3oOperenus. Takum
o0Opa3oMm, CTeneHb 3alUThl U 00beM mpuTA3aHuil (GopMmynbl H300peTeHHs HE OJDKHBI

OrpaHNYUBaTHCA BbIIICOMMUMCAHHBIMU UJITHOCTPATUBHBIMU BapHaHTaMU OCYIICCTBIICHUS.

Hacrosiinee m3zoOpereHue OXBaThIBaeT JIFOOYIHO KOMOMHALIMIO BBIIIEONMCAHHBIX MPH3HAKOB BO
BCEX BO3MOXKHBIX UX BapHALMSIX, €CJIH B JAHHOM OIMHUCAHUU HE YKa3aHO HHOE WJIM UHBIM 00pa3om
HET SIBHOTO MPOTHBOpeuHus KOHTeKCcTy. Hampumep, L-o0pasHblii MHIYKIIMOHHO HarpeBaeMblil
TOKOIIPHEMHUK 56, ONMUCAHHBIA B CBS3H C MEPBBIM MPUMEPOM, NOKA3aHHBIM Ha (UT. 2, MOKET
OBITH HCIIOJIB30BAH BO BTOPOM IPUMEpE, MMOKA3aHHOM Ha (Hr. 3, TaK UTO MepBasi U BTOPAsi YaCTH
58, 60 3akperuieHbl B TBepAOH MaTpuue 62, 64, MpeayCMOTPEHHOW B Ka)KAOM W3 MEPBOro U
BTOpPOro otaeneHui 46, 48. B 3Tom citydae, Kak nnepsasi, Tak U BTOpast 4acTu 58, 60 HHAYKLIMOHHO
HarpeBaeMoro TOKOIMPUEMHHUKA 56 MOTYT COCTOSITb U3 MHAYKLIMOHHO Harpe€BaeMoro MaTepuana,
WUJIM NepBast 4acTb 58 MOXKET COCTOATh U3 MHAYKLHMOHHO HArpeBaeMOro MaTepuaa, B TO BpeMs
KaK BTOpas 4acTb 60 MOXKET COCTOATh U3 HEMHAYKLHMOHHO HArpeBaeMOro MaTepuasia, KOTOPBIH
KOHIYKTUBHO HarpeBaercs mepBoii uyactbio 58. 11 HaoOOpOT, MHAYKIMOHHO HarpeBaeMbli
TOKOIPUEMHUK 50, COAEp KAl OTAENbHBIE MEPBYI0 U BTOPYIO 4yacTu 58, 60, kak ONHUCAaHO B
CBSI3U CO BTOPBIM NPHMEPOM, MOKa3aHHbIM Ha ¢ur. 3, MOXKeT ObITh HCIIOJB30BaH B IEPBOM

npumepe, NoKa3aHHOM Ha ¢ur. 2.

Ecnu xoHTEKCT sIBHO He TpeOyeT MHOro, BO BCEM ONUCaHMU U (hopmysie H300peTeHHs CiIoBa
«COIEPIKATHY, KCOMEPIKALIMIY U T.11. CJEAYET TOJKOBATb BO BKJIFOYAIOIIEM, & HE B HCKITFOUAIOIIEM

HJIK UCHEPTIBIBAOIIEM CMBICJIE, TO €CTh B CMBICJIC «BKJIKOYasA, HO oe3 OIrpaHHUYCHUSA .



®opmy.Jia uzodpereHust

1. Wzpemue (1, 2), reHepupyromee a’3po30ib, Ui HUCHOJIb30BaHUsI ¢ ycrpoiictBoM (10),
T€HEPUPYIOIIUM a3p030Jib, COAEPKAIIUM reHepaTop (24) MarHUTHOTO IOJIA, IPU 3TOM H3JeJHe
(1, 2), renepupyrolIee a3p030Jib, COAEPIKHT:

nepBoe M BTOpPOE OTAENbHble oTaeneHus (46, 48), BBINOJHEHHBIE C BO3MOXKHOCTBIO
CoZlep KaHus, COOTBETCTBEHHO, TMEPBOro BellecTBa (52), reHepUPYIOLIEro a3po30jb, U BTOPOTO
BemecTna (54), TeHEpUPYIOLIEro a3pO30Jib; U

WHIYKIMOHHO HAarpeBaeMblil TOKOMPUEMHHK (50), BBIMOJHEHHBIH C BO3MOXKHOCTBEO
WHIYKIMOHHOTO HarpeBa reHeparopoM (24) MarHMTHOrO TOJS, TPU 5TOM HHAYKIIHOHHO
HarpeBaeMblii TOKOMpPHEMHHUK (50) mMmeer mepByr0 4HacTb (58), pacrHoNOXKEHHYIHO B TEPBOM

otaenenuu (46), u BTOpyro 4acTh (60), pacroyioKeHHYI0 BO BTOPOM OTAeeHnH (48).

2. Hsnenue, rerepupymoliee a3po3odib, 1o M. 1, oTauyaroieecs TeM, 4TO NepBasi U BTopas
gacth (58, 60) MHAYKIIMOHHO HArPeBaEMOro TOKOIPHUEMHHUKA (56) BBITIOIHEHBI C BO3MOXKHOCTBIO
Harpesa A0 NepBOU U BTOPOU TEMIEPATYpP, COOTBETCTBEHHO, MPUYEM OfHA U3 MEPBOU U BTOPOU

TEMIIepaTyp BbILIE, Y€M APYyrasi U3 NepBOH U BTOPOH TEMIIEPATyp.

3. Hsnenue, renepupyroiee aspo30dp, Mo 0. | uiu n. 2, OTiIM4aroIeecs TeM, 4YTO U3AENHE,
reHepUpYIoIIee a3p030Jib, COAEPKUT MEPBOE BEleCTBO (52), reHepupyolee a3po30Jib, B IEPBOM
otneneHnu (46) u BTopoe BewmecTBo (54), reHepHUpyroLIee a3po30Jib, BO BTOPOM OTAeNeHUH (48),
KaXJ10€ U3 MEePBOrO U BTOPOro BemiecTs (52, 54), reHepupyromux a3po30Jib, COAEPIKHUT TBEPAYIO
marpuly (62, 64), u mnepsas u Bropas uactu (58, 60) HMHAYKUHMOHHO HArpeBaeMoOro

TOKOINpueMHUKa (56) 3aKperuieHbl B TBEpAoH Marpuie (62, 64).

4. Hznenue, reHepupyroiee aspo30Jb, MO M. 2 WM M. 3, OTJIUYAIOLIEECs TEM, YTO MepBas u
BTOpast 4actu (58, 60) MHAYKIMOHHO HArpeBacMoOro TOKONPHUEMHHKA (56) pacmoioKeHbl MpH
UCTIOJIb30BAaHUH OTHOCHTENBHO TeHepaTtopa (24) MarHMTHOTO TOJISL Tak, YTO mepsast 4acTh (58)
HarpeBaeTcst 10 MepBOi TemMrepaTypbl ObICTpee, YeM BTopasi 4acThb (60) HarpeBaeTcst 10 BTOPOIl

TeMIepaTyphl.

5. Wzpnenue, reHepupymomee a’po30iib, MO JOOOMYy U3 MNPENbIAYIINX TYHKTOB,
oTIMYaKoIneecss TeM, 4TO mepsas M Bropas d4actu (58, 60) MHAYKUHMOHHO HarpeBaeMoro
TOKOTpUeMHUKa (56) BBIMOJIHEHbI C PA3IMYHON OpPUEHTAILMEed Ipyr K APYTY OTHOCUTENIBHO

reHepaTopa (24) MarHuTHOTO TOJISL.



6. Wzpnenue, reHepupymomee a’po30iib, MO JOOOMY U3 MNPEAbIAYIINX IYHKTOB,
OTJIMYAOINEECs] TEM, YTO MepBast 4acTh (58) MHAYKIIMOHHO HarpeBaeMoro ToKonmpueMHuka (56)
COIEPKUT HMHIYKIMOHHO HarpeBaeMblii Marepuai, U Bropas d4actb (60) HHIYKIIMOHHO
HarpeBaeMoro TOKOmpueMHHKa (56) COmepKUT HEMHAYKLHOHHO HarpeBaeMblli MaTepual,
KOTOPBIN BBIMOJHEH C BO3MOXHOCTBIO KOHAYKTUBHOI'O HArpeBa 3a CUeT TeIlla, FTEHEPUPYEMOro B

nepBoit yactu (58).

7. WUznenue, reHepupylomee a’po30iib, MO JOOOMYy U3 MNPENbIAYIINX MYHKTOB,
OTNIMYAIOINeeCcss TEM, YTO WHAYKIMOHHO HAarpeBaeMblii TOKOMpHEMHHUK (56) comepkur
TUTACTHHYATBIA MPUEMHHUK, UMEIOIINH TaKyro Gpopmy, uTo Bropas 4acTh (60) mMpOXOAUT U3 IEPBOTO

otnenenus (46) Bo BTopoe oTaenieHue (48).

8. Wznenue, reHepupymomee a’po30iib, MO JOOOMYy U3 MNPENbIAYIINX MYHKTOB,
OTJIMYAOINEeeCss TEM, YTO NepBOe M BTOopoe oTneneHus (46, 48) pasmeneHbl MO CYIIECTBY

HENPOHUIIAEMOH JIJIsl TeKy4el cpensl nmeperopoakoii (50).

9. Hsnenue, renepupyroiee aspo3oib, MO M. 8, OTIMYAOLIEECS TEM, UYTO Pa3AeIUTEIbHAs
creHka (50) comep>KUT TEIJIOM3OJALMOHHBIA MaTepual, BBIIOJHEHHBIH C BO3MOXXHOCTBIO

MHUHHMMHU3ALUH TEIUIONEpeNaul MEXKAY IEPBbIM U BTOPBIM OTHeNeHus MU (46, 48).

10. Uspenue, renepupymrolnee aj’po30ib, MO M. 8§ WIM M. 9, OTIMYAIOIIEeCs TEM, YTO

WHIYKIMOHHO HarpeBaeMbIii TOKOTIPUEMHUK (56) mpoxonut uepes neperopoaky (50).

11. Wsnenue, reHepupymoiee a’po30jib, MO JOOOMY U3 MPENbIAYIINX MYHKTOB,
OTJIMYAOIIEECs TEM, YTO OJJHO U3 IIEPBOTO U BTOPOTO BeweCTB (52, 54), reHepHpYIOLINX a3p030Jib,
BBICBOOOJKIAET Mapbl HUKOTHHA MIPU HATrpeBe, U APYroe U3 MepBOro U BTOPOro BemecTs (52, 54),
TeHEPUPYIOIINX a3PO30Jib, BBICBOOOKAAET BTOPOH Map MpH HArpeBe, U MPH STOM Napbl HIKOTHHA

pearupyroT CO BTOPBIM MapoM ¢ 00pa3oBaHHEM ad3pO30Jisi, COAEPIKALIErO YACTHLIbI COJTH HUKOTHHA.

12. Cucrema, reHepupyIOLIast a3P0O30Jib, COAEpPIKaIIast:

remeparop (24) MarHUTHOTO TOJs, COIEPIKALIUH IO CYIIEeCTBY CIHPAJBbHYIO
MHIYKIMOHHYIO KaTyIIKy (26), IMEIOLIYI0 IPOIOJIbHYIO OCh; U

usgenue (1, 2), reHepupyroee a’po30Jib, MO JIOOOMY H3 MPEABIAYIINX MYHKTOB, MPU

OTOM:



nepBoe W BTOpoe oTneneHust (46, 48) pacnojioKeHbl BHYTPU CIIUPAIBHON
UHIYKIMOHHON KaTtymku (26); u

niepBast 4acTh (58) HHIYKIIMOHHO HArpeBaeMOro TOKONPHUEMHHUKA (56) MpOXOIuT B
HaNpaBJIEHUH, IO CYIIECTBY MapajlIeIbHOM IPOAOJIBbHON OCH HHAYKIMOHHOMN
Katywmku (26), u Bropast 4yacTh (60) HHAYKIIMOHHO HArpeBaeMOro TOKOIPHUEMHHUKA

(56) npoxonuT B HAIPaBJIEHUH, KOTOPOE MepeceKaeT NepByko 4acTh (58).

13. CucreMa, reHepUpYyIOIIAs a3P030Jib, MO M. 12, OTIMYAroIIasiCs TEM, YTO BTOpast 4acTh (60)

MPOXOIUT B HATIPABJICHUH, 110 CYLIECTBY MEPICHINKYJISIPHOM MepBoi JacTH (58).

14. Cucrema, reHepupyromas a’po3odib, 1mo M. 12 wmm n. 13, oTnMyaromascs Tem, 4YTO
JOTIOIHUTEIBHO Cconep:kutT ycrpoiictBo (10), reHepupyromee a’po30ib, B KOTOPOE BCTPOEH
reHepaTop (24) MarHUTHOTO MOJIs, pUYeM ycTporcTBO (10), reHepupyroLIee a3po30Iib, CONEPIKUT
NOJIOCTH (22), UMEIOIIYIO MPOIOJBHYIO OCh, IPU 3TOM CITUpPaJIbHAs MHAYKLIHUOHHAS KaTymka (26)
NPOXOAUT BOKPYr mojoctu (22) TakuM 00pa3oM, YTO TPONOJBbHBIE OCH CIUPATBLHOU

MHIYKIIMOHHOH KaTyIuku (26) u monocty (22) mo CyImecTBy NapajiebHbl.

15. Cucrema, reHepUpyrOIIast a3po30Jib, 1O JI0OOMy 13 T, 12—14, oTaMyaromasicst TeM, 4To:
nepBasi u Bropas dactu (58, 60) MHIYKIIMOHHO HAarpeBaeMoro TOKompuemMHHKa (56)
BBINTOJIHEHBI C BO3MOXKHOCTBIO HarpeBa 10 epPBOi U BTOPOH TeMIIepaTyp, COOTBETCTBEHHO, U OJTHA
U3 NIEPBOU U BTOPOU TeMIEPaTyp BBILIE, UEM ApPYyTas U3 NEePBOH U BTOPOH TeMIeparyp; U
nepBasi U Bropas 4acTu (58, 60) MHIYKIIMOHHO HArpeBaeMoro TOKompueMHHKa (56)
PAcCIONOKEHbl OTHOCUTEIBHO TreHepaTtopa (24) MarHUTHOTO MOJISL TaK, 4TO nepsas 4acth (58)
HarpeBaeTcsi 10 MEePBOM TemrepaTypbl ObICTpee, YeM BTopas 4acTb (60) HarpeBaeTcsi 10 BTOPOIt

TeMIepaTyphl.
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