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U3JAEJUE, TEHEPUPYIOIIEE ITAP

OBJIACTb TEXHHUKU

Hacrosiiiee n300peTeHe OTHOCUTCS K U3JENIUI0, TeHEPUPYIOLIeMY map.

IMPEAITOCBIJIKM M30BPETEHMA

VYcTpolicTBa, B KOTOPBIX MNPOUCXOAWUT HArpeB, a HE CropaHue, MaTepuaa,
TeHEepPUPYIOIIEero nap, AJs MOJy4YeHHs MPeAHa3Haue€HHOTO Ui BIBIXaHHS Mapa WU a3po30Jis,
CTall TOMYJIIPHBIMH y TMOTpeduTeNell B MOCHEAHUE Toabl. B TakMX yCTPOMCTBAX MOMKET
UCIIOJIB30BAThCS OJMH U3 psAda pPa3iMUYHBIX MOAXOOB AN MMOJABOAA Tella K Marepuany,
reHepUpyroLemMy nap.

OnuH MoaxoJ 3aKII0YaeTcsl B MPEAOCTaBICHUH YCTPOICTBA Ul MHTANALNH, B KOTOPOM
NPUMEHEHa CHCTeMa pPEe3UCTHUBHOIO Harpesa. B TakoM  yCTpPOWCTBE  PE3UCTUBHBIN
HarpeBaTeNbHbIN 3JIEMEHT NPeNyCMOTPEH Ul HarpeBa MaTepualia, FeHepUpYIOLIero nap, U nap
WM adpo30Jib TEHEPUPYeTCsl MPH HarpeBe MaTepuasa, NeHEePUPYHIOLIEro mNap, MOCPEenCTBOM
Nepenaydn Tersa OT HarpeBaTeNbHOIO 3JIEMEHTA.

Jlpyroii mOAXOA 3aKJIIOYaeTCss B MPEAOCTABJICHUM YCTPOMCTBA AJIs1 WHTASALMHU, B
KOTOPOM IpPHUMEHEHA CHCTEeMa MHAYKLHOHHOrO Harpesa. B TakoMm ycCTpoICTBE MHAYKLIMOHHAs
KaTyIllIKa NPeNyCMOTPEHa C yCTPOMCTBOM, M TOKONPHEMHUK IPENYCMOTPEH, KaK IPABUIIO, C
MaTepUajoM, F€HEPUPYIOIUM Map. DJIEKTPOIHEPrus MOAAaeTcs Ha MHAYKLMOHHYIO KaTylIIKY,
KOrZla IIOJIb30BaTeNlb aKTUBUPYET YCTPOMCTBO, KOTOPOE, B CBOK OYepenb, T'€HEPUpYeT
NEPEMEHHOE 3JIEKTPOMArHUTHOE noJie. TOKONPUEMHHK B3aUMOJEHCTBYET C 3JEKTPOMarHUTHBIM
NOJIEM M TEHEPUPYET TEIUIO, KOTOPOE MEepeAaeTcs, HalpuMmep, 3a C4YeT TEeIUIONPOBOAHOCTH
MaTepuanly, TeHepUpYyIoLleMy @ap, M [0 Mepe HarpeBa Marepuaja, TeHEepUPYIOLIero mnap,
TeHEPUPYETCsl Iap UIIU a3p030Jb.

Kaxoli Obl mOAXON HH MCIOJB30BAJCS ISl HArpeBa MaTepHaja, TeHEepUPYIOLIEero map,
MOJKET OBITh yJOOHBIM MPENOCTABIATh MaTepual, T'€HepUpyroImuid nap, B (opme u3nenus,
TeHEepUPYIOLIEro Mnap, KOTOpOoe IMOJIb30BaTeb MOXKET BCTABJISITh B YCTPONCTBO JUJISl MHIAJSALUU.
Takne w3nenws, TeHEPHUPYIOLIHME Tmap, OOBMHO TNPEAHA3HAYEHbl JJIsI  OJHOPA30BOTO
UCIIONIB30BAHUsL, TO €CTh JJI1 HCIOJNb30BAHHWS B TeYeHUE OJHOro ceaHca. Ecmu panee
WCIIOJIb30BABIIEECS] U3JEINe, FeHEePUPYIoLlee Map, UCMOJIb30BATh MOBTOPHO B MOCIEAYHOILEM
ceaHce, XapaKTepUCTHKU Iapa 4YacTO sBISAIOTCS HEJOCTaTOUYHO ONTHUMAJbHBIMU BBUIY
HcuepnaHusl MaTepHalia, FeHepUpPYIOLIEro nap, U APYyTruxX COCTABJAIOIIUX B Pe3yJibTaTe HarpeBa

BO BpeMms npenpiayiiero ceanca. [Ioaromy He0OXOOUMO PeLnTh 3Ty Mpodyemy.



CYIIHOCTDL U30BPETEHUA

CornacHO acmekTy HACTOSINEro M300peTeHUs! MpenjiaraeTcst H3/ejue, T'eHepupyroliee
nap, conepikaliee HEXHIKUI MaTepual, T'eHepUPYIOIIMH Tap, U HarpeBaTeNbHBIA 3JIEMEHT,
copepskaluil ocnablIeHHyI0 4acTh, KOTOPasl BBIIIOJHEHA C BO3MOXKHOCTBIO Pa3pyLISHUS B KOHLE
HePBOTO MCHOJIb30BAHUS HJIH B HaYaJle BTOPOTO MCIOJIb30BAHUS U3EIIHAL.

B uenom map mpencrasisieT coOO# BelecTBO B ra3oo0pasHoi (asze mpu Temmeparype,
KOTOpasi HIKE €ro KpPUTHYECKOW TeMIIepaTypbl, YTO O3HA4aeT, 4YTO Map MOXeT ObITh
CKOHACHCUPOBAH B XUAKOCTb IIYTECM IMOBBIIICHUA €T0 HaBJICHUA 663 CHMIKEHUSA TEMIIEPATYPHI,
TOra Kak ad’po30Jib MPENCTaBIsieT COOOM B3BECh MENKHMX TBEPABIX YACTHI[ WM Karesb
KUOKOCTU B BO3AYXEC HJIM MHOM rase. OI[HaKO CIEAYy€T OTMETUTDL, YTO TEPMHHBI «Ka3p0O30Jib» U
«map» B 3TOM OIMUMCAHUU MOTYT yrIOTpe6.]'I$ITbC$I B3aMO3aMECHACMO, B HaCTHOCTHU I1IO OTHOIICHUIO
K (popMe BIbIXaeMOM Cpelibl, KOTOpasi TeHePUPYETCs AJIsl BABIXAHHS MOJIb30BATEIIEM.

Ocnabnennas 4acTe MOXKeT 00Ja1aTh 00siee BBICOKHM 3JIEKTPUYECKHUM COMTPOTHBIIEHHEM,
4YeM y APYTHX YacTel HarpeBaTenbHOro syeMeHTa. OcnaliieHHas 4acTh MOKET OBbITh BBIMOJHEHA
C BO3MOXHOCTBHO PA3PYLICHHs, KOrla BTOPOC 3HAYCHUC MHTCHCHUBHOCTU SHEPTHUU 34 CAUHULY
BpeMeHU Oy/leT MOAaHO Ha HarpeBaTeJbHbIH SJIEMEHT YKa3aHHOE MPEABAPHUTENLHO 33aHHOE
KonmuecTBO pa3. [lpu Takol KOMIIOHOBKE O0€CHeYMBAETCS pa3pyLICHHE HarpeBaTEIbHOIO
3JIEMEHTa B HAJUIeKAllee BpeMsl U TeM CaMbIM rapaHTUPYETCsl HaaekHas padoTa CUCTEMbI s
IPEeOTBPALICHHUS TOBTOPHOT'O MCIOJIb30BAHUS M3IEIHS], TeHEPUPYIOLIEro map.

OcnabneHHass 4acTb MOXET HMMETh YYaCTOK C MEHBINEH IUIOLIaabi0 MOIMEPEedHOro
CEYEHUs, YeM B JPYTUX YacTSAX HAarpeBaTelIbHOro synemeHTa. OciabieHHas 4acTh MOXKET UMETh
y4acTOK ¢ MEHBIIHUM PasMEPOM IMONCPEUHOro CCUCHUSA, UEM B APYTUX YACTAX HArpeBaTCJIbHOI'O
JJIEMEHTA, B IINIOCKOCTH, HepHeHI[HKy.]'I;IpHOfI K HaITpaBJICHUIO MPOTCKAHUA SJICKTPUICCKOI0O TOKa
Yyepe3 HarpeBaTesbHbIA 3jeMeHT. OcnableHHYI0 4YacTh HarpeBaTEbHOTO 3JIEMEHTa MOKHO
JIETKO CO34aTh MYTEM IMPOCTOr0 YMEHBIICHUS TJIOLAANU MOMEPEUHOTO CEUYCHNS HArpe€BaTCJIbHOTO
3JIEMEHTAa, U YPOBEHb OCIA0JIEHHOCTH MOXKHO JIETKO KOHTPOJIMPOBATh MyTEM HAAJIEIKALIEro
BbI60pa IIomaau nomnepeyHoro CCUCHUs, 4TO MO3BOJACT ONTUMU3UPOBATDH pa60Ty CUCTEMBI IJIA
UHTaJAnuu.

OcnabneHHasi 4YacTb MOXET COHIEpKaTh TEpBblil Marepuan, a JApyrue YacTu
HarpeBaTeIbHOIO 3JIEMEHTAa MOTYT COIEpP’KaTh BTOPOH Marepuas, KOTOpPbIH MOXeT 00ianaTh
MEHBIINUM 3JIEKTPHUYECKHM COMPOTHBJICHHEM, YeM y mepBoro marepuana. OcnabieHHY 4YacThb
HarpeBaTeIbHOIO 3JIEMEHTa MOXKHO JIETKO CO37aTh, HAJUIEXKALIMM 0Opa3oM BbIOpaB MEPBbIA U
BTOPOIl MaTepualibl, U YPOBEHb OCIAOJEHHOCTH MOKHO JIETKO KOHTPOJHPOBATh, YTO MO3BOJISIET

ONTUMU3HUPOBATH pa60Ty CHUCTCMBbI AJIA HHT aJIALUH.



B HexoTOpBIX BapuaHTax OCYLIECTBJICHHUS] HArPeBaTEJIbHBIN 3JIEMEHT MOXKET COAEPKAThb
PE3UCTUBHBIN HarpeBaTeIbHbIN 3J1eMeHT. TakuM 00pa3oM, u3enue, reHepupyroLIee map, MOKeT
cozepaKaTh MaTepUall, FeHEPUPYIOLIUH Map, U PE3UCTUBHBIN HArPEBATENIbHBIN 3JIEMEHT.

B HExOTOpBIX BapUaHTaxX OCYLIECTBJICHUs HArpPEeBATEJbHBIM 3JIEMEHT MOXKET COAEpXKaTb
MHIYKLMOHHO  HarpeBaeMbli  TOKONpPHUEMHbIH syneMeHT. Takum  oOpasoM, wu3Ienue,
TeHepupyrllee mnap, MOXET COAep:KaTb MaTepual, TeHEepUPYIOLUN Nap, M HHAYKLUHOHHO
HarpeBaeMblil TOKOIIPUEMHBIH 3JIEMEHT.

WHaykUMOHHO  HAarpeBaeMblil  TOKONPUEMHBIM  3JIEMEHT  MOXET  COIepXKaTb
TOKOIIPHEMHBIA 3JIEMEHT KOJBLEBOW (OPMBI M MOXKET COIEpKaTh HEKOHLEHTPHUYECKOE
OTBEPCTHE WJIH Ieb. HEeKOHIEHTpHUYECKOe OTBEPCTHE WK LIeJib 00ECIeUnBAET YMEHBIICHHYIO
IUIOIIAAb TIONEPEYHOrO CEYEHUsI M, KaK CJIEACTBUE, BBITOJNHAET (PYHKLUUIO OCIabJIeHHON YacTH
HArpeBaTeNIbHOTO 3JIeMeHTa. B CBsi3u ¢ 3TuM, OCnabieHHYI0 YacTh HarpeBaTENbHOTO 3JIEMEHTA
MOJKHO JIETKO CO371aTh, U YpPOBEHb OCJIAOJIEHHOCTH MOJKHO JIETKO KOHTPOJIUPOBATh, YTO
MO3BOJISIET ONTUMH3HPOBATH PA0OTY CUCTEMBI JJISI HHTAJISLIAH.

WHAYKIMOHHO HarpeBaeMblii TOKOIMPUEMHBIH 3JIEMEHT MOXKET COAEp)KaThb TPyOUaThId
TOKOIIPHUEMHBIA 3JIeMEeHT. TpyOdarblii TOKONPUEMHBIH 3JEMEHT MOXKeT ObITh 00pa3oBaH
O0EpHYTBHIM JINCTOM CO CBOOOAHBIMH KPOMKAaMHM, KOTOpBIE COENMHEHBI COENUHEHHEM, NPHYEM
coefNHEeHHe O0O0JagaeT 3JIEKTPUYECKHUM COMPOTHUBJIEHHUEM, NPEBBIIAIOIIUM 3JEKTPUUECKOe
CONPOTHUBJIEHUE JIUCTA. bojiee BBICOKOE JIEKTPUUECKOE CONPOTUBJICHUE COSAUHEHUS] O3HAYAET,
YTO COEOMHEHHE BBIOJHIET (YHKLHMIO OCIa0JeHHOH 4YacTH, M MOITOMY COEIUHEHHE MOXKHO
UCIIONIb30BaTh ISl MPEIOTBPAILIEHHs] MOBTOPHOIO HUCIIONb30BAaHUS H3MAENINs, M€HEPUPYIOLIEro
nap. CoenquHeHne MOXXET MPEACTaBiIATh COOOMH, HANpHMep, KJIeeBOe COeAMHEHUe, COepIKallee
3JIEKTPOTIPOBOMIHBIN KJIEH, KOTOPBINA CKJIEUBAET APYT C APYTrOM CBOOOIHBIE KPOMKH, BO3MOKHO,
NepEeKPBIBAIOIINECS] CBOOOIHBIE KPOMKH JIUCTA. B KadecTBe aJbTePHATUBBI, COEIMHEHHE MOKET
OBITH CBAPHBIM COEIMHEHHEM WJIM MOXET ObITh MasHbIM coenuHeHHeM. OcnabieHHYI0 4YacThb
MOJKHO JIETKO CO3/1aTh, U YpPOBEHb OCJIAOJIEHHOCTH MOXKHO JIETKO KOHTPOJIUPOBATh, YTO
MIO3BOJISIET ONTUMH3HPOBATH PA0OTY CUCTEMBI AJISl HHTAJSILIAH.

WHAyKIMOHHO HAarpeBaeMblii TOKOIPUEMHHUK MOJKET COAEPIKaTh ONHO MK Oosee, HO Oe3
OTpaHUYEHUs], U3 AITIOMUHUS, JKEJIe3a, HUKEJNs], HEPKABEIOLIEH CTalu U UX CIUIaBOB, HAIpUMEP
HUXPOMA WJIM HHUKEJb-MEJHOro CIulaBa. lIpu mpUMEHEHHU 3JIEKTPOMArHUTHOIO TOJs BOJH3H
HEro TOKONMPHUEMHHK MOXKET F€HEePHPOBATh TEIUIO Oiaromapsi BUXPEBBIM TOKAM M MOTEPSM Ha
MarHUTHBII TUCTEPE3UC, MPHUBOMSIIINM K NMPeoOpPa3OBAHUIO SHEPTHM M3 3JEKTPOMArHUTHOH B
TEIJIOBYIO.

Marepuas, reHepUpYIOLIUi rap, MOXKET OBITh TBEPAbIM WU IOJYTBEPIbIM MaTEPHAIOM
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moboro Tuna. ITpuMepHbIe TUITBI TBEPABIX BEILIECTB, FEHEPUPYIOLINX ap, BKJIOYAIOT MOPOLIOK,
IpaHyJibl, 3€pHA, CTPY>KKM, HUTH, YaCTHULbI, I'ellb, MOJOCKH, PACIIUIAHHBIE JINCThS, PE3aHbIN
HaIOJIHUTENb, TOPUCTBI MaTepuas, NeHOMaTepual WIM JUCTbl. Marepual, TeHepUpYIOIIUH
nap, MOXKET COAEp>KaTb MaTepuajl PAaCTUTENIBHOIO IPOUCXOXKAEHUS U, B YACTHOCTH, MOXKET
comepkatb Tabak. B kauecTBe anbTEPHATHBBI, MaTepual, TI'CHEPUPYIOIIUH map, MOXKET
COZIEPIKATh JKUJKOCTh, TEHEPUPYIOILYIO Tap.

Marepuas, TEHEPHPYIOIIUI Map, MOXKET COIep’KaTh BEIIECTBO sl OOpa3oBaHUs
aspozost. [Ipumepsl BewmecTs At 00pa30BaHUS ad3PO30Jisl BKJIIFOUAIOT MHOTOATOMHBIE CITUPTHI U
UX CMecH, Takue Kak TIJIMLUepuH uiau nponuieHrnukons. Kak mpasuno, martepuadn,
TEHEPUPYIOIIMHA Tap, MOXET HMMETh COJAEpKaHWE BELIeCTBa Ui OOpa3OBaHHs a’3po30iisi OT
npubnusutensHo 5% no mpubmmsurensHo 50% B mepecuere Ha Cyxod Bec. B HeKOTOpBIX
BapHaHTaX OCYIIECTBICHHUs] MaTepuall, TEeHEepUPYIOIIUN ©ap, MOXET HMETb COJAep:KaHUe
BeleCcTBa st 00pa3oBaHus a3p0o30Jist MpuoOIN3uTEeNbHO 15% B mepecdere Ha CyXOi Bec.

Uznenue, reHepupyroliee map, MOXKET COAEP)KaTh BO3AYXOIPOHUIAEMYIO OOOJIOUKY,
BMEINAIOIIYI0 MaTepuaj, TreHepupyrommii nap. Bosgyxomponumaemass o00J04ka MOMKET
COZIEpKaThb BO3AYXOINPOHULIAEMBIM MaTepuall, KOTOPbIN SBIAETCS 3JIEKTPOU3OJSILIMOHHBIM U
HEMarHUTHbIM. MaTepHran MOKET UMETh BBICOKYIO BO3AYXONPOHULAEMOCTb, YTOOBI MO3BOJISTH
BO3JyXy MPOTEKaTh 4Yepe3 MaTepual C YCTOMUMBOCTBIO K BO3JEHCTBUIO BBICOKMX TE€MIIEPATYP.
IIpumepsl NOAXOAAIMX BO3AyXONPOHULIAEMbIX MATEPUAJIOB BKJIIOYAIOT LEJUTIOJIO03HbIE BOJIOKHA,
Oymary, XJIOTIOK ¥ MIeJK. BO3ayXompoHHUIaeMblii MaTepuaj MOKET TakKe IeiCTBOBaTh B
KadecTBe GribTpa. B KauecTBe anpTepHATUBBI, U3JENNe, TEHEPUPYIOIIee Map, MOXKET COIepPKATh
MaTepHal, TeHepUpYIOIMid map, o0epHyThIli B Oymary. B kauecTBe albTepHATHBBI, MaTepHal,
TeHEePUPYIOLINI Map, MOXKET YIep>KUBaTbCS BHYTPU MaTepuaja, KOTOPBIM He SBISIETCS
BO3AYXOMPOHULIAEMBIM, HO KOTOPBIN COJEPIKUT COOTBETCTBYIOLINE Mep(OopaLiiy HIIH OTBEPCTHS,
o0ecrieunBarOIIue TPOTEKAHHWE BO3Myxa. Marepuan, TeHEepPHPYIOLUIHH Mmap, MOXET ObITh
0o0pa30BaH Mo CyecTBy B (hOpMe PYUKH.

Kak OOBSCHSIIOCH BBIIE, MOXKET OBITh JKENATENbHO MPENOTBPATUTH MOBTOPHOE
UCTIOJIb30BAHUE HM3MENHUs, TEHEPHUPYIIero map, 4YroObl TakuM o0pa3oMm  u30exarth
TeHepUPOBAHUSl HEXeNaTeJIbHbIX apOMAaTU3HPYIOLIUX COEAUHEHWH W3 paHee HarpeToro
MaTepuasa, TE€HEpPUPYIOLIero mnap, B OAHOM M TOM K€ U3JeNUM, TeHEpUPYIoIeM Map.
IIpenocraBieHne HarpeBaTEIbHOIO 3JIEMEHTA C OCJIAOIEeHHOH 4acThi0 OOjerdaer 3Ty 3amady
NyTeM MPEAOTBPAILEHUs NPOTEKAHUS 3JEKTPUUECKOTO TOKA 4Yepe3 HarpeBaTesIbHBINA 3JIEMEHT
Onmaronmapst MPOCTOMY IPOLECCY Pa3pyLIEHHUS U TeM CaMblM OOECIeYeHHUs NPEeAOTBpAIIECHUsS

TFeHEPUPOBAHUSl HEXENATENbHbIX apOMAaTU3UPYIOIIMX COCIMHEHWM U3 paHee Harperoro
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MaTepuana, TeHEepUpPYIOIero mnap, Judo B KOHIE NEPBOr0 MCHOJb30BaHUSA, JUOO B Haudanie

BTOPOI'0O UCIMOJIb3OBAHUS U3CIIHS.

KPATKOE OIIMCAHHE I'PAOUYECKHUX MATEPHUAJIOB

Ha ¢ur. 1 npexncraBneH cxeMaTW4ecKuil BHJ NIpUMepa CUCTEMBbl JJISI MHTAILSILNY,
coZieprKallel yCTPOMCTBO AJI MHTASLUYU U IEPBBIN IPUMEP U3eNns, TeHEPUPYIOIIEro nap;

Ha (¢ur. 2a TpencTaBJIeH CXeMAaTU4YeCKHH BHUJI BTOPOrO TpUMepa HU3IENus,
TeHEepPUPYIOLIEro nap;

Ha ur. 2b npeacTaBiIeH BUA B MONEPEYHOM paspes3e BIOJb JIUHUHN A-A Ha ¢ur. 2a;

Ha (ur. 2¢ mpencTaBieH BU B IONIEPEUHOM paszpese BaoJb iuHuu B-B Ha ¢ur. 2a;

Ha ¢ur. 3a-3c moOKa3aHbl MPUMEPbI HAIPEBATENBHBIX 3JIEMEHTOB KOJBLEBOW (HOPMBEI,
NPUTOAHBIX JJIS H3/IEJIHHA, TEHEPUPYIOIINX Map, MOKa3aHHbIX Ha ¢ur. 1 u 2;

Ha (ur. 4 mpenCcTaBIeH CXEMAaTHYECKUI BU/ B IEPCIIEKTHBE TPETHErO MPUMEpPa U3IENHS,
TeHEPUPYIOIIETO Map, COAEPIKAIEro TPyOUaThlii HArPEBATEIbHBIN 3JIEMEHT;

Ha ur. 5 nmpencTaBieH CXeMaTHYECKU BHU]] B TIOMEPedHOM paspese Baouib quann C-C Ha
¢ur. 4;

Ha ¢ur. 6 mpencrasieHO rpaduueckoe H300pakeHHUE MEePBOrO mpuMepa Mpoduis
3JIEKTPOIIUTAHHUS U MOJIy4aeMOro B pe3yJibTaTe npoQ s Harpesa,

Ha ¢ur. 7 mnpexncraBieHO rpaduyeckoe H300pakeHHe BTOPOro mpumepa mnpoduis
3JIEKTPOIIUTAHHUS U MOJIy4aeMOro B pe3yJibTare npoduiis Harpesa, u

Ha ¢ur. 8 mnpencrtaBieHo rpaduyeckoe H300pakeHHe BTOPOro mnpumepa mnpodus

3JIEKTPOTNIUTAHUS U TIOJTy4aeMOro B pe3yJibTaTe MpoQuiisi Harpesa.

ITOJAPOBHOE OITMCAHHUE BAPUAHTOB OCVYILECTBJIEHUA

BapuaHTbl OCyLIeCTBIEHHST HACTOSIIIEr0 M300peTeHus: OyAyT OMUCAHBI Jajee TOJbKO B
Ka4eCTBe MPUMepa U CO CChUIKON Ha MpujiaraeMble rpaduieckie MaTepHralibl.

Brauane co ccpuikoil Ha ¢ur. 1 cxemMaTH4YecKH IOKa3aH MpUMEp CUCTeMbl | s
uHragsanuu. Cucrema | 1j1si MHransLMy COJAEPKUT YCTpoHCTBO 10 11l MHransuuy U MepBbIi
npuMep wuszaenus 24, reHepupyromero mnap. Ycrpowcrso 10 pansg  MHramAUUMUd - UMeEET
MPOKCUMAJIbHBIM KOHell 12 M AucCTanbHBIM KOHEL 14 W COAEp:KUT OCHOBHYIO YacTb 16
YCTPOMCTBA, KOTOPAst COAEPKUT UCTOYHUK 18 muTaHust 1 KOHTposiep 20, KOTOPBIH MOKET OBITh
BBITIOJTHEH C BO3MOKHOCTBIO PabOThI Ha BBICOKOW YactoTe. Mcrounuk 18 muranus OObIMHO
COIEPIKUT OIHY MJIM HECKOJBKO Oarapei, KOTOpbIE MOTYT, HAIIpUMeED, ObITh Iepe3apsKaeMbIMH
3a CYeT UHAYKLUH.

VYerpoiictso 10 st MHransAnuu oObIMHO UMEET LMINHAPUYECKYIO (GOpMY U COIEPKHUT B
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LIEJIOM LMJIMHAPUYECKOE MPOCTPAHCTBO 22 AJisi T€HEpPUPOBAHUs Iapa, Hampumep, B Qopme
HArpeBaTeIbHOrO0 OTCeKa Ha NPOKCUMAJIBbHOM KOHLe 12 ycrpoiictBa 10 and MHramsiuuu.
[unuaapuyeckoe MPOCTPAHCTBO 22 1l T€HEPUPOBAHUS MAapa BBINOJHEHO C BO3MOXKHOCTBIO
pasMelIeHUs B LeJIOM LUIUHAPUYECKOro u3fenus 24, reHepupyroLero nap, COOTBETCTBYIOLIEH
dopmbl, coxepikaiiero marepuan 26, TEHEPHPYIOIIMII Tap, U OJHOTO WM HECKOJIBKHX
WHJYKIIMOHHO HarpeBaeMbIX TOKOIMpPHEMHBIX 3JieMeHTOB 28. U3nenue 24, reHepupyrolee map,
KaK TPABWIO, COAEPIKUT HEMETAJUIMYEeCKYI0 LWJIMHAPUYECKYIO BHEIIHIOK O0O0JOYKy 24a u
BO3yXOIMPOHULIAEMBIH CJIOW Ui MeMOpaHy 24b, 24¢ Ha MPOKCHUMAJIbHOM M JUCTAJIbHOM KOHIIAX
Ui pa3MeleHns MaTepuana 26, TeHepUpPYIOIIero nap, U oOecreueHHsl MPOTEKaHUsl BO3IyXa
yepes usnenue 24, reHepupyromiee nap. M3nenue 24, reHepupyromiee nap, nmpeacTaBisieT co0oi
pacxogHOe U3AeNue, KOTOPOe MOJKET, HAIPHMEp, COAepkaTh Tabak B KauecTBe Martepuana 20,
FeHEPUPYIOLIEro nap.

Yerpoiicteo 10 nns MHransAuuu COAEPKUT CHUPAJIBbHYK) MHAYKLUUOHHYIO Katyumky 30,
KOTOpPAasi UMEET KPYyIrJioe MONEPEUHOEe CEYEHUE U KOTOpast MPOXOAUT BOKPYTI LUJIUHAPUYECKOTO
npocTpaHCTBAa 22 ayd reHepuposaHust napa. Muaykuunonnas kartymka 30 MOXET NOJydYaTh
NUTaHUEe OT UCTOYHMKA 18 mutanusa u koHTposuiepa 20. Konrpomnep 20 comep:KUT MOMUMO
APYIUX OJIEKTPOHHBIX KOMIIOHEHTOB HWHBEPTOP, KOTOPBIA BBIIOJIHEH C BO3MOXKHOCTBIO
npeobpa3oBaHusl MOCTOSHHOIO TOKAa OT UCTOYHUKA 18 muTaHWsl B MEepeMEeHHBIH TOK BBICOKOM
YaCTOTHI JJI1 UHAYKLIMOHHOM KaTywku 30.

Yerporictso 10 a1t MHransAuuu COAEp>KUT OJHO WM HECKOJIBKO BITyCKHBIX OTBEPCTHH 32
1151 BO3AyXa B OCHOBHOM 4acTU 16 yCTpONCTBA, KOTOPbIE MO3BOJISIOT OKPYIKAIOLIEMY BO3AYXY
MOCTYIaTh B IPOCTPAHCTBO 22 NJisl FT€HEePUPOBaHMs napa. Y CTpoicTBO 10 1 MHramsLuu Takxe
COIEPKUT MYHALITYK 34, UMEIOIIMI BBIIYCKHOE OTBEpcTHE 36 s Bo3ayxa. Mynamtyk 34
YCTaHOBJIEH C BO3MOKHOCTBIO CHSITHsI HA OCHOBHOM 4acTu 16 yCTpoONCTBa HAa NPOKCUMAJIBHOM
koHIe 12 s obecnieueHus: NOCTyINa K MPOCTPAHCTBY 22 NIl TEHEPUPOBAHUS Tapa C IENbIO
BCTABKH WJIM YAAJIECHUS U3JeNus 24, TeHEPUPYIOLIEro nap.

Kak Oyner moHSATHO CIENUANMCTy B JAAHHOW OONACTH TEXHHKH, KOrJa MHAYKIHOHHAS
karymka 30 mody4aer NMUTAaHWE MPU HMCMHOJB30BAHMM CUCTEMBI | I MHTalsILuu, MOJY4aroT
NEPEMEHHOE U MEHsIIoIeecss BO BPEMEHH 3JIeKTpoMarHuTHoe mnosie. OHO B3auMOJENHCTBYET C
OIHUM WM HECKOJbKUMH WHIYKLUOHHO HArpeBaeMbIMU TOKONPHEMHBIMHU 3JIEMEHTaMH 28 U
T€HEPHUPYET BUXPEBbIE TOKH /WM MAarHUTHBIE TIOTEPU HA TUCTEPE3NUC B OTHOM MJIM HECKOJIbKUX
WHIYKLIUOHHO Harpe€BaeMbIX TOKONPUEMHBIX 3JIEMEHTaxX 28, 4TO NPUBOAMUT K UX Harpesy. Temno
3aTeM Mepenaercs OT OJHOIO MJIM HECKOJbKUX MHAYKLHUOHHO HArpeBaeMbIX TOKONMPHUEMHBIX

3JIeMEHTOB 28 Kk Marepuany 20, TEeHEpUpYHOLIEMy Iap, HampuMep IOCPEACTBOM



TEIUIONPOBOJHOCTH, U3JIy4eHHUs] U KOHBEKLUU.

WHAyKIMOHHO HarpeBaeMblii TOKONMPUEMHBIN 3JIEMEHT (TOKONPUEMHBIE 3JIEMEHThI) 28
MOXET HAXOAWUTBCSI B HEMOCPEACTBEHHOM WM ONOCPEJOBAHHOM KOHTAKTE€ C MaTepuajom 26,
TEeHEPUPYIOLIMM [ap, BCJIEACTBUE YEro, KOrga MPOMCXOAUT WHIAYKLUOHHBI Harpes
TOKOIPUEMHOTO 3JIEMEHTA (TOKONPHEMHBIX 3JIEMEHTOB) 28 MHAYKIIMOHHON KaTyIIKo# 30, Tero
nepenaeTcsi OT TOKOMPUEMHOrO 3jieMeHTa (TOKOMPHUEMHBIX 3JIEeMEHTOB) 28 Kk Matepuany 26,
reHepupyroueMy nap, AJs HarpeBa Marepuaia 26, TeHEepUPYIOLIero nap, U TeM CaMbIM
MOJTyYeHUs Tlapa win aspo3osisi. Mcnapenuro Matepuana 26, TeHEpUPYIOIIEro map, CriocoOCTBYeT
nobaBJieHHe BO3IyXa U3 OKPY KAIOIIEH Cpenbl Yepe3 BIYCKHbIE OTBePCTHs 32 s Bo3ayxa. [1ap,
CreHEpUPOBAaHHBIII NYTEM Harpea Marepuaiga 26, TEeHEpUPYIOLIEro Inap, BBIXOAUT W3
MIPOCTPAHCTBA 22 [JIsl FTeHEPUPOBAHUs Napa 4epes3 BhIIYCKHOE OTBepCTHe 36 11 BO3AYyX4a, I'le OH
MOYKET BJABIXaTbCsl MoJb30BaTeneM ycrpoiictea 10. IlpoxoxaeHuro MOTOKa BO3AyXa uepes
MIPOCTPAHCTBO 22 1151 TEeHEPUPOBAHUs Napa, T. €. U3 BIIyCKHBIX OTBEPCTUM 32 [JIs BO3yXa Uepes
MPOCTPAHCTBO 22 A FEHEPUPOBAHUS Napa U U3 BBIIYCKHOI'O OTBEPCTUA 36 IUI BO31yXa, MOXKET
COIENCTBOBATh OTPHULATENBHOE MAABJICHHUE, CO3/1aBAEMOE IIOJIb30BATEIEM IPU BTATMBAHHUU
BO3JlyXa CO CTOPOHBI BBIITYCKHOI'O OTBEPCTHs 36 i Bo3ayXa ycrpoiicTtsa 10 Ay nHraasnuu.

Tenepp co ccbuikoii Ha ¢ur. 2a - 2c¢ moka3aH BTOpPOH mnpumep wusfenus 38,
T€HEPUPYIOIIEro IMap, AJ UCMOJb30BAHUSA C CUCTEMOH AJIs MHTAJSALUM, KOTOpas MOXKET ObITh
NOXOXKEH Ha CHCTEMy AJIl MHraJALUK, ONHCAHHYIO BbIIIE CO cchUIkoi Ha ¢ur. 1. M3nenue 38,
reHepupyrllee Nnap, UMeeT HEKOTOpbIe CXOMHBIE 3JIEMEHTBHI C u3AenueM 24, reHepupyrLiuM
map, ONMHCAHHBIM BBIIE CO CChUIKOW Ha (ur. 1, ¥ COOTBETCTBYIOLIME 3JEMEHTbI 00O3HAUEHBI
COOTBETCTBYIOIIMMH CChUIOYHBIMU HOMEPAMHU.

Hznenue 38, renepupyroinee nap, coaepkuT pesepsyap 40 ays XxpaHeHus maTepuana 26,
reHepupyrmero map, B Gopme >KUIKOCTH 42, TeHEPUPYIOLIEH map, HApUMep, COIEp Kalle
TIMLEPUH WK NPONWiIeHIINKoNb. M3aenue 38, reHepupyroliee nap, AONOJHUTEIBHO COAEPKUT
MOPUCTBINA 3eMEHT 44 U 3aeMeHT 46, MOMIOAKINUNA KUAKOCTb, HANpUMEpP, COAEP>KALHM
MaTepuall, NOIJOLAIINN KUAKOCTb, TAKONW Kak XJonok. IlopucTeli snemeHT 44 comepKuT
JUCK, BBINOJHEHHBIM W3 IJIACTMACCOBOrO MaTepuala M MMEHOLINN MHOXKECTBO OTBEPCTHH 48.
DneMeHT 40, MOTJIOWAKIIUNA KUAKOCT, TAK)KE COAEPIKUT JUCK. DJIEMEHT 406, MOTrIOLIar0 Uil
JKUJKOCTb, IPUHUMAET KOHTPOJIUPYEMBIH IOTOK JKUAKOCTH 42, reHepupyrolen mnap,
HEMOCPEACTBEHHO U3 pe3epByapa 40 yepe3 orBepcTusi 48 B MOPUCTOM 3JieMeHTE 44 Takum
00pa3oM, 4TOOBI KOJIMYECTBO JKUAKOCTH 42, TeHEepUPYIOLIeH map, NOTJIOMEHHON 3JIeMEHTOM 46,
MOTJIOLAIO UM >KMIKOCTD, TLIATEIBHO KOHTPOJHUPOBAJIOCH.

HUspnenne 38, reHepupyromee mnap, AOMNOJHUTEIBHO CONEPXNKUT  HUHAYKLIHUOHHO



HArpeBaeMblii TOKONPUEMHBIN 3JIEMEHT 28, KOTOPBIA PACIOIOKEH CMEXKHO C JJIEMEHTOM 46,
MOTJIOLAIO UM >KUIKOCTb, U, BO3MOXKHO, KOHTAKTUPYET C HUM.

Korma wusnpenue 38, renepupyrouiee mnap, pacnoyiaraercsi B MNPOCTPAHCTBE IS
TeHepUPOBAHUS Mapa CUCTEMbl I WHIAJSILUHM, COIEp Kalledl CHUPAJbHYI0 HHAYKLMOHHYIO
KaTyILIKy, CIUPaJbHAs UHAYKLIUOHHAs KAaTyIlIKa NPOXOAUT BOKPYT MHAYKLIUOHHO HarpeBaeMoro
TOKOIpueMHOro snemenra 28. Korma uWHAyKLIMOHHAs KaTyllka [OJydaeT IUTAaHWE IpU
HCIIOJIb30BAHUU CUCTEMBI Uil UHTAJSILUU, TOJNYYA0T NEPEMEHHOE U MEHSIOLIEeeCs] BO BPEMEHU
anexTpoMarHuTHoe nosie. OHO B3aUMOJEHCTBYET ¢ MHAYKIIMOHHO HarpeBaeMbIM TOKOIIPHUEMHbBIM
3JeMEHTOM 28 W TEeHepUpyeT BHUXPEBble TOKM W/WIM MArHUTHBIE TOTEPHU HA TUCTEPE3UC B
MHAYKLIMOHHO HarpeBaeMoM TOKOIIPHEMHOM 3JieMeHTe 28, UTO MPUBOAUT K €ro HarpeBy. 3aTem
TEIUIO MepPeNaeTcsi OT MHAYKLUUOHHO HAarpeBaéMoOro TOKONPHEMHOIO 3J€MEHTa 28 K 3JIEMEHTY
46, MOrNOLIANINEMY >XKHIKOCTb, HApUMEP MOCPEACTBOM TEIUIONPOBOAHOCTU, WU3JIY4YEHUS U
KOHBEKLUH, AJIsl HArPEBa KUAKOCTU 42, reHepUPYIOLIEHN nap, U TEM CaMbIM MOJTy4Y€HUs Napa Wik
aspososst. MicnapeHuto »xuakoctu 42, reHepupyomel map, cnocodcTryer nodaBjieHne BO3ayxa
U3 OKpYXKarolel cpenbl yepe3 BIyCKHble oTBepcTusa 50 nms Bosayxa. Ilap, crenepupoBaHHBIN
IyTeM HarpeBa >KUAKOCTH 42, reHepupyrolled map, MPOTeKaeT Mo KaHainy 52 mia mapa, B
KOTOPOM OH OXJIQXKJIAeTcs M KOHIEHCHpYyeTcsl ¢ 0Opa3oBaHHMEM Iapa WM a’3po30is C
ONTHUMAJIbHBIMU XaPAKTEPUCTUKAMU. 3aTEM Map WUJIHM a3pO30Jib BBIXOAUT U3 KaHana 52 s mapa
4yepe3 BBIIMYCKHOE OTBEpPCTHE 54 sl BO3AyXa, IIE OH MOXKET BJIBIXaThCs IOJb30BATEIIEM.
IIpoxoxxneHue moTroka Bo3Ayxa yepe3 usgenue 38, reHepupyrolee nap, T. €. 4epe3 BIyCKHbIE
otreepcTust 50 Ay BO3yXa MO KaHaly 52 A napa U U3 BbIIYCKHOIO OTBEpCTUs 54 111 BO3AyXa
CXEMAaTHYEeCKH TIOKA3aHO CTpeNkaMu Ha (ur. 2a, eMy MOXKET COAEHCTBOBATH OTPHUIATEIbHOE
NABJIEHUE, CO3/1aBAa€MO€ IOJIb30BATENIEM IPU BTATMBAHUM BO3/yXa CO CTOPOHBI BBITYCKHOI'O
oTBepCcTHs 54 1A BO3AyXa CUCTEMBI JJIs1 HHT AL,

Teneps co ccputkoit Ha ¢ur. 3a - 3C MOKa3aHbl pa3HblE NPUMEPBl HHIYKIHOHHO
HArpeBaeMbIX TOKONPUEMHBIX 3JIEMEHTOB 28, MPUTOAHBIX AJI UCMOJNb30BAHUA C U3AENUSIMU 24,
38, reHepupYOIIUMH Tap, KOTOPbIE OMUCAHBI BBIME CO CChUIKOW Ha ¢ur. 1 u 2. B kaxmom
IpUMepe MHAYKILUOHHO HArpeBaeMblil TOKONPHUEMHBIA 3JIEMEHT 28 MMeeT IO MEHbLIeH Mepe
onHy ociabieHHyo dacTh 60, obnagaroInyro 0ojiee BHICOKUM 3JIEKTPUIECKUM COMPOTHBIIEHUEM,
4yeM y Jpyrux 4YacTell MHAYKIUOHHO HAarpeBaeMoro TOKONPHEMHOro 3yeMeHtra 28.
Ocnabnennyro 4actb 60 CO3MAOT MyTEM MPENOCTABJICHUS YaCTH WHAYKLHOHHO HArpeBaeMoro
TOKOIIPUEMHOIO 3JIEMEHTa 28 ¢ MEHbIUEH IUIOLWIAAbI) IOMNEPEYHOrO0 CEYEHHs] B IUIOCKOCTH,
NEPNEHANKYJIAPHON K HAIIPABJICHUIO NMPOXOXKACHUS 3JIEKTPUUECKOrO TOKA, YEM B APYTHUX HaCTAX

TOKOINpreMHoro 3yneMenta 28. Kak oObsicHseTCs najee B JaHHOM OINUCAHHUM, Ooyiee BBICOKOE
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3JIEKTPUUECKOE CONMPOTHBIEHHE OCIa0IeHHON yacTu 60 MOJKHO MCIIONB30BaTh AU pa3pyIlieHus
UHIYKLUOHHO Harpe€BaeMoro TOKOIMPUEMHOIO 3JIEMEHTA 28 B IIPEABAPUTENIBHO 3aJaHHOE BpEMs,
YTO MPUBOAUT K pPaspbiBy €ro SJIEKTPUYECKOW LEeNH W MNPEAOTBPALEHUIO IOBTOPHOIO
UCIOJIb30BaHUs u3fenuii 24, 38, reHepupyoLux nap.

B npumepe, mokazanHoM Ha (ur. 3a, MHAYKIMOHHO HAarpeBaeMbli TOKONPHUEMHbIH
anieMeHT 28 mpezncTaBiisieT OO0 TOKOMPUEMHBIN 3ieMeHT 28 KOJbLeBOH (HOPMBI U COMEPIKUT
HEKOHLIEHTPUYECKOEe OTBepcTHe 62, TakuM oOpasoMm co3maercst ociabieHHas 4actb 60 ¢
MEHBIIEeH IJIOMAAbID TIOMEPEYHOro ceudeHusi. B mpumepe, mnokazaHHOM Ha ¢ur. 3b,
WHIYKIIHOHHO HarpeBaeMblii TOKOTPHEMHBIA 3JIEMEHT 28 MpencTaBiisieT COOOH TOKONPHEMHBIN
3JIEMEHT KOJIbLIEBOH (POPMBI C KOHIIEHTPUYECKHM OTBEPCTHEM 04 M COAEPIKUT Mmapy Iienei 66 B
IUaMeTPaTbHO TPOTHBOIONIOKHBIX MECTax, CO3JaBasi JBe ocliabyieHHble 4acTh 60 ¢ MeHbIIeH
IJIOLIAABI0 MONEPEYHOro Cce4eHus. B pa3sHOBUIHOCTH 3TOrO NMpPUMEpPa MOKHO MpPENyCMOTPEThb
OnHYy Ienb 66 uimu Oonee AByX mmenei 66. B nmpumepe, mokazaHHOM Ha ¢Gur. 3¢, UHAYKLIHOHHO
HAarpeBaeMblii TOKONPUEMHBIN 3yeMeHT 28 mpencraBiseT coOOH TOKONMPHUEMHBIH 3JEMEHT
KOJIBLIEBOH (POPMBI C KOHIIEHTPUYECKHUM OTBEPCTHEM 04 W CONEpKUT mapy OTBepcTuili 68 B
AUaMeTPabHO MPOTHBOIOJIOKHBIX MECTaX, co3JaBasi JBe ocyiabyieHHble 4acTn 60 ¢ MEeHbLIeH
MJIOLAABI0 MONEPEUYHOro ce4eHus. B pasHOBUIHOCTH 3TOr0 NMpUMeEpa MOKHO IPENyCMOTPETH
onHO oTBepcTue 68 nnm Hosee AByX OTBepCTUl 68.

Teneps co ccpikoii Ha Gur. 4 u 5 nokaszax TpeTuit nmpumep uzaenust 70, reHepupPyOLEro
map, Uil UCIIONIB30BAHUS C CHCTEMOH Ui WHTAJSIIMU, KOTOpas MOXeT ObITh MOXOXkeH Ha
CHCTEMY JJIsl MHTaJISILUH, OMIMCAHHYIO BBILIE CO CChbUTKOI Ha ¢ur. 1. M3nenue 70, renepupyromiee
nap, sIBJSI€TCS YAJIMHEHHBIM M IO CYLIECTBY LUIuMHApU4YeckuM. Kpyrioe nonepedHoe cedeHue
obneruaer obpatenue ¢ ugaenuem 70 Moab30BaTeNsl U BCTaBKY u3nenus 70 B MpOCTPAHCTBO IS
reHepUPOBaHUs Napa YCTPONCTBA AJs1 MHTAJSLINN.

Hznenue 70, reHepupyrolee nap, COAEPKUT NMEPBYID OCHOBHYKO 4acThb Marepuana 72,
TeHEePUPYIONIero map, TpyO4aThli WHAYKIHOHHO HAarpeBaeMblii TOKOMPHEMHBIH 3JIeMeHT 74,
OKPY’KaIOIUM MEepPBYD OCHOBHYK 4YacTb MaTepuana 72, TeHEepUpPYOILEero mnap, BTOPYIO
OCHOBHYIO 4acTb MaTepuaja 76, TeHepUpPYIOINero map, OKPYXKAINYH TpyOUaThIid
TOKOTIPHEMHBIN 3JIEMEHT 74, 1 TpyO4aTyro netainb 78, OKPYKaroIy0 BTOPYHO OCHOBHYIO HacTb
Marepuana 76, TeHEpUPYIOILEro nap.

TpyOuatelii TOKONpPHUEMHBIH 3J1€MEHT 74 BBINOJHEH C BO3MOXKHOCTBIO HHIYKIIHOHHOTO
Harpesa B NMPUCYTCTBUU U3MEHSIKOLIErOoCs BO BPEMEHU 3JIEKTPOMArHUTHOIO MOJI U COAEPKUT
METAJUINYECKYI0O OOEpPTKYy, BBINOJHEHHYI0 W3 MaTepuana HWHAYKIHOHHO HarpeBaeMoro

TOKOTIPHEMHOT'0 3JieMeHTa. Merammnueckass o0epTka COAEPIKUT JIUCT Marepuana (Hampumep,
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BTOPOrO MaTepuasa), HanpuMep, METAJUINYeCKyl0 (OJIbry € MNPOXOISIIUMH B TPOAOJBHOM
HAIpaBJIeHUN CBOOOIHBIMH KPOMKAMM M CKaTaHa WM OOepHyTa ¢ oO0pa3oBaHHEM TPyOdaToro
TOKONPHEMHOro 3neMeHTa 74. TpyOuaTelli TOKONPUEMHBIH 3J1€eMEHT 74 MMeeT MpOXOoAsliee B
IPOJOJbHOM HampaBlieHUH coennHenne 80, KOTOpoe COeqMHSET MPOTHBOIMOIOKHBIE CBOOOIHBIE
KPOMKH OOepHYTOro JucTa. B NpOMJUIIOCTPUPOBAHHOM TIPUMEPE KPOMKH BBINOJHEHbI C
BO3MO’KHOCTBK) B3aUMHOIO MEPEKPBITUS U CKPEIUIEHbl BMECTE 3JIEKTPOIPOBOAHBIM KieeM 82
(HampuMep, EPBBIM MATEPHUATIOM). DJIEKTPOMPOBOAHBIN Kjiei 82 OOBIMHO CONEPIKUT ONUH WJIH
HECKOJbKO  KJIEEBBIX  KOMIIOHEHTOB, CMEIIaHHblE C OJHMM  WIM  HECKOJbKUMH
3JIEKTPONIPOBOIHBIMUA KOMITOHEHTaMH. Mertajuindeckasi o0epTka U 3JEKTPOIPOBOAHBIN Kiieid 82
BMeCTe O0pasyrT 3aMKHYTYIO 3JIEKTPHUYECKYIO IeTlb, KOTOpas OKPY)KaeT MEPBYK) OCHOBHYIO
4acTh Marepuajia 72, reHepupyrolnero map. Mertammndeckas obepTka (comepskaimasi BTOPOM
MaTepHuall) MMEET MEHbIIEE 3JIEKTPUIECKOE CONMPOTUBJICHNE, YeM 3JIEKTPOIIPOBOIHBIA Kieh 82
(mepBbIil MaTepual), U MO3TOMY 3JIEKTPOIIPOBOIHBIN KJjiel 82 ¢ Oojiee BBICOKUM 3JIEKTPHUUSCKIM
COIPOTHBJIEHHEM OOECIIEYMBAET OCIAOJIEHHYIO YacTh 84, KOTOPYIO MOKHO HCIIOJNB30BAThH IS
paspyweHust TPyO4aToro TOKONPHEMHOTO 3JeMEHTa 74, 4YTO MNPUBOAUT K pPas3pbiBy €ro
SJIEKTPUYECKOW LENU U MPEeNOTBPAIICHUK) IOBTOPHOIO MCIHOJb30BaHus wusaenus 70,
FeHEPUPYIOLIEro map.

Korna Bo Bpems ucnonb3oBanus usgenus 70, reHEPUPYIOILEro nap, B yCTPOMCTBE AJIs
UHTaIAUuyd  BOMM3M OT TPyOuUaTOro TOKOINPUEMHOrO 3JIeMeHTa 74 TNpPUKIabIBAeTCs
U3MEHSIOIIeeCss BO BPEMEHH 3JIEKTPOMArHUTHOE TI0JIe, B TPYOUaTOM TOKOIIPUEMHOM 3JIEMEHTE
74 reHepupyeTCsl TEIUIO BCAEACTBHE BUXPEBBIX TOKOB U MOTEPb HA MATHUTHBIA TUCTEPE3NC, U
TEIUIO MepeaaeTcss U3 TpyOyaToro TOKOMPUEMHOTO dJIeMeHTa 74 B CMEKHBIE MEPBYIO M BTOPYIO
OCHOBHbIe 4acTu 72, 76 wmarepuaja, TE€HEPUPYIOLIEr0 TNap, AJs HarpeBaHUs MaTepuana,
reHepupyromero nap, 6e3 ero CXXWraHus W JJIsi TEHEPUPOBAHHs TAaKMM OOpa3oM Tmapa WM
a3p030J1s1 ISl BIBIXAHUS MOJIb30BaTeseM. TpyOdaThlil TOKONPUEMHBIH 3JIEMEHT 74 1O CYIIeCTBY
IO BCEH BHYTPEHHEW U BHEIIHEN MOBEPXHOCTH KOHTAKTHUPYET C MATEPUATIOM, T€HEPUPYIOLIUM
nap, nNepBoil U BTOPOH OCHOBHBIX 4acTel 72, 76 COOTBETCTBEHHO, YTO MO3BOJISIET NEPEIaBaTh
TEIUIO HENOCPEACTBEHHO H, CIIEIOBATENbHO, 3(PQPEKTUBHO OT TPyOUaTOr0 TOKOMPHUEMHOIO
3JIeMeHTa 74 K MaTepuaiy, FeHepUpYIoIIeMy nap.

TpyOuarass nmeranp 78 sBIseTCs KOHLEHTPUUECKOW € TpyOUaThIM TOKONMPHUEMHBIM
37eMeHTOM 74 u comepkHuT OymakHyro 00epTKy. XoTst OymaxkHas oOepTka MOXKeT ObITh
NPEATIOYTUTENbHON, TpyOuaTast netanp 78 MOXeT comep:karh 000 Marepua, KOTOPBIH IO
CYILUECTBY SIBJISIETCS] HE3JIEKTPONPOBOASLIMM U HENPOHULIAEMBIM JJIsi MArHUTHOTO IOJIsA, TAKUM

oOpasoMm, 4toObl TpyOuaras naeranb 78 He mozaBeprajach HHAYKTMBHOMY HAarpeBaHHIO B
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MPUCYTCTBUHU U3MEHSIFOLIErOCs BO BPEMEHU 3JIEKTPOMArHUTHOIO MOJIL BO BPEMsI UCIIOIb30BAHHUS
usnemuss 70 B yCTPOWMCTBE il WHrajsiquu. bymaskHas oOepTka, COCTaBISIOIAsT BTOPYIO
TpyOuaTyro neranp 78, CONEPKUT OOUH JIMCT MaTepuana ¢ MPOXOIAIIUMHU B IPOIOJBHOM
HAINpaBJIeHUH CBOOOAHBIMH KPOMKAMH, KOTOPBIE BBIMOJHEHbI C BO3MOXKHOCTBIO B3aMMHOIO
NEPEeKPbITUsT U CKPEIUIEHbl BMeCTe KjeeM 80, KOTOpbIi MO CYLIECTBY SIBJISIETCA
HEJIEKTPOIPOBOISAINNM U HETPOHULAEMbIM JI1 MAUHUTHOT'O IOJIs, TAKUM 00pa3oM, 4ToOBI OH
HE TMOJBEprajcs WHAYKTMBHOMY HAarpe€BaHMIO BO BpeMs HCNOJb30BaHus wusgenus 70 B
YCTPOMNCTBE Uil UHTAJIALIMH.

Marepual, reHepUpYIOIUA Map, B MepBOH U BTOPOH OCHOBHBIX YaCTsX 72, 76 OOBIYHO
npeAcTaBisierT coOOi TBEPABI WM MONyTBEPAbIH MaTepua. [IpuMepsl MOAXOMAIINX TBEPIBIX
BELIECTB, '€HEPUPYIOLIUX Map, BKIKOYAKT MOPOILIOK, CTPYXKKHM, HUTH, MOPHUCTBIA MaTepual,
neHoMaTepuaa M JUCTbl. Marepuan, TreHepupyrIuid map, OOBMHO COAEPIKUT MaTepHal
PaCTUTENBHOTO MPOUCXOXKIEHHSI M, B YACTHOCTH, COEPIKUT TabaK.

Marepuan, reHepUpyOIIUN nap, NepBO U BTOPONU OCHOBHBIX HacTeil 72, 76 COOepKUT
BEIECTBO JIsi OOpa3OBaHUs a’po30Jisd, TaKOe KAk TIIMLEPUH WM MPOIMMWICHIIHKOIb. Kak
MpPaBUJIO, MaTepuaj, TEeHEPUPYIOIMUN Map, MOXET HUMETb COAEpP)KAHHE BeIlecTBa JJIs
o0pa3oBaHMs a3p030J1s OT MPUOIU3UTENBHO 5% 110 mpubmu3uTensHo 50% B mepecdere Ha CyXOou
Bec. IIpu HarpeBaHuu 3a cyeT mepepayu TeIula OT TPyO4aTOro TOKOIPUEMHOrO 3JieMeHTa 74
MaTepuall, TeHEPUPYIOLIUI nap, NEPBOM U BTOPOM OCHOBHBIX 4acTeil 72, 76 BBIAEISAET JIETy4He
COEIMHEHMs], BO3SMOXKHO, COJIEP KAIIME HUKOTUH WA apOMATU3UPYIOLIUE COCUHEHHUs], TAKUE KaK
Taba4HbIN apOMaTH3ATOD.

Kak ynowmsinyTo BbIle, ocnadiaeHHyro 4acte 60, 84 m3nenwmii 24, 38, 70, reHepUpyOLIUX
nap, MOKHO UCIIOJIb30BATh IS pa3pyLIeHUss TOKONpUeMHUKA 28, 74, 4TO NPUBOAUT K Pa3PbIBY
€ro 3JIEKTPUUECKON LENU U MPEIOTBPALIECHUIO TOBTOPHOTO UCIIONIb30BaHus uzaenuii 24, 38, 70,
reHepupyrouux mnap. B udacrHoctH, koHTposiep 20 yCTpoOWCTBA IJii MHTAISILUM, C KOTOPBIM
UCTIONB3YIOTC m3fenust 24, 38, 70, reHepupyromue mnap, BBIIOJHEH C BO3MOKHOCTBIO
obOecrieueHuss  mpOQWII  SJEKTPONUTAHUS,  MPUCIOCOONEHHOTO Ui OJHOPAa30BOTO
ucnonb3oBaHus usnenuii 24, 38, 70, renepupyromux nap. Ilpodune saekTponuTaHus ©IMEET 110
MEHBbILIEH Mepe JBE€ 4aCTU C Pa3HbIMHU 3HAYEHHUSMHU WHTEHCUBHOCTH SHEPIUH, NOAABAEMON Ha
WHAYKLMOHHO HarpeBaeMblii TOKONPUEMHBIN 3JIeMEHT 28, 74, 3a eAMHULY BPEMEHH, B KOTOPBIX:
B TEUEHHE MEPBOU YaCTH MHTEHCUBHOCTb SHEPIUH, OJaBAEMON HA MHIYKLIMOHHO HArpeBaeMbIi
TOKOIIPHEMHBIN 371eMeHT 28, 74, 3a equHHUIy BPEMEHH MMEET NepBOe 3HAUYEHHE, BBIOPAHHOE C
BO3MOJKHOCTBK) TMOJAEPKAHUA LEJNEeBOW TEeMIEepaTyphl, MPU KOTOPOHM TEHEPUPYETCsl map

BCJICZICTBUE HarpeBaHus Marepuaiua 26, 72, 76, TeHepupyOIIero nap, a B Te4EHUe BTOPOU 4aCTH
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WHTEHCUBHOCTb DHEPrUH, MOAABAEMOM HA UMHIYKLIMOHHO HArpeBaeMblil TOKOIIPUEMHBIN 3JIEMEHT
28, 74, 3a equHNLY BPEMEHU UMEET BTOPOE 3HAaUeHHEe, KOTOpoe OOJIbIle, YeM IepBOe 3HAUSHHE.
NHayKIMOHHO HAarpeBaeMblii TOKONPUEMHBIN d5JeMEHT 28, 74 BBINNOIHEH € BO3MOXHOCTBIO
paspylLIeHHs] ¥ TaKUM 00pa3oM pa3pbiBa CBOEH HJIEKTPUYECKOW LIeMH, KOTAa BTOPOE 3HAYEHHE
WHTEHCUBHOCTH SHEPIUH 32 €AMHHIY BpeMEHHU OyneT NMOAaHO Ha MHAYKLHOHHO HarpeBaeMbId
TOKONPUEMHBbIA  3JieMeHT 28, 74 mnpeaBapuTeNbHO 3aJaHHOE KOJIM4YeCTBO pa3. B
MPEANOYTUTENBHBIX BApUAHTAX OCYLIECTBIEHUs pa3pylLIeHUE HWHAYKLHUOHHO HarpeBaeMoro
TOKOTIPHEMHOTO 3J1ieMeHTa 28, 74 mpoucxoaut B ocnabinenHoi yactu 60, 84 OGnaronaps ee Oonee
BBICOKOMY  3JIEKTPUYECKOMY  CONPOTUBJICHHIO, 4YE€M COMNPOTUBJIEHUE JPYrUX 4YacTeu
TOKOIIPUEMHOTO 3J1eMeHTa 28, 74.

Ha ¢ur. 6 usoOpaxken mepBblii mpumMep NpouiIs SJIEKTPONUTAHHS H IMOJNy4aeMOro B
pesyabraTe Mpoduiis HarpeBa, KOTOPble MOXHO peain3oBaTh KoHTpoyuiepoM 20. CruiomHoH
JUHUEH TOKa3aHa WHTEHCUBHOCTb 3JHEPIUH, [OJABA€MOM HAa HArpeBaTEIbHBIA 3JEMEHT
(HarmpuMep, WHAYKIHOHHO HAarpeBaeMbli TOKONPUEMHBIH 3ieMeHT 28, 74), a NMyHKTUPHOM
JUHUEH TOKa3aHa TeMIieparypa matepuaia 26, 72, 76, renepupyromero nap. Ha ¢ur. 6 BunHo,
9TO KOHTpoJutep 20 BBINOJHEH C BO3MOMKHOCTBIO oOecreueHHss NpO(HIs 3JIEKTPONUTAHUS,
comepxaiiero oaHy nepsyro 4acte 100 m ogHy Bropyro 4vacte 102. Btopas wuacte 102
MIPOUCXOAUT mepen nepsou yactero 100, u uMeHHO BO BTOpOM yactu 102 marepuan 26, 72, 76,
FeHEPUPYIOLIUI Nap, HArpeBaeTCs A0 LEJIeBON TeMIepaTypbl. B 5ToM nmpumepe HarpeBaTeIbHbIN
3JIEMEHT (HarpuMep, HAYKLMOHHO HarpeBaeMblii TOKOIPUEMHBIH 3JieMeHT 28, 74) BBITIOJIHEH C
BO3MOJKHOCTBIO Pa3pyLICHUs] U TAaKUM 00pa3oM pas3pbiBa CBOEH 3JIEKTPUUECKOH LIENH BO BpPEeMs
BTOpPOro ciydass BTOpod uactu 102, korga BTOpO€ 3HAYE€HHWE WHTEHCHUBHOCTH SHEPTHM 32
eNMHUIly BpeMeHH OyJleT MONaHO Ha HArpeBaTeNbHBbIN 3JEMEHT (Hanmpumep, HHIAYKLHUOHHO
HarpeBaeMbIil TOKOTIPUEMHBIN 3j1eMeHT 28, 74) BO BTOPOI pas.

B sToM mpumepe, mockosbKy Bropas 4yactb 102 co BTOpbIM (OONBIIMM) 3HAYEHHEM
WHTEHCUBHOCTU 3HEPrMU 32 €IMHMIY BPEMEHU NPOUCXOAUT mepen nepsBoi vactero 100,
NOBTOPHOE HCIIONBb30BAHUE H3ENUS, TEHEPUPYIOLIero TMap, NpefoTBparnaercst Omaronmaps
pPa3pYIIEHUIO  HArpeBaTENIbHOTO  3JieMEeHTa (Hampumep, HMHIAYKIHOHHO  HArpeBaeMoro
TOKONPUEMHOTO 3jieMeHTa 28, 74) U, KaKk CJeNCTBHE, Pa3pbIBy AJIEKTPUYESCKON MM B Hadajie
CJIENYIOLIEro CeaHca ¢ UCMONIb30BAHUEM OAHOIO U TOTO XK€ U3/eJusl, TeHEPUPYIOIIEro nap.

Ha ¢ur. 7 m3o0paxken Bropoil mpumep npouist 3JEKTPONHUTAHUS U IMOJY4aeMOro B
pesyabraTe NMpoduis HarpeBa, KOTOPblE MOXHO peain3oBaTh KoHTposiepoM 20. CrutomrHoi
JUHUEH TIOKa3aHa WHTEHCHUBHOCTb JHEPIUH, IOJAaBa€MOM HAa HArpeBaTEJIbHBIA 3JIEMEHT

(HarmpuMep, MHAYKIMOHHO HAarpeBaeMblii TOKONPHEMHBbIH 3neMeHT 28, 74), a NyHKTUPHOMH
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JVHUEHN MoKa3aHa Temreparypa mMarepuana 26, 72, 76, renepupytoiero nap. Ha ¢ur. 7 BunHo,
9T0 KOHTpoJulep 20 BBIMOJHEH C BO3MOXKHOCTBIO oOecrieueHHss NpO(HIIS 3JIEKTPOIUTAHUS,
cozepxkainero oaHy nepsyro 4dactb 100 u ogHy BTOpyro vacth 102. B 3TOM mpumepe BTOpas
gacte 102 mpoumcxonut mocne mepBoil yactu 100, u HarpeBaTeIbHBIA 3JIEMEHT (HampuMep,
MHIYKLHOHHO HarpeBaeMblii TOKONPHEMHBIN 3jeMeHT 28, 74) BBINOJIHEH C BO3MOXXHOCTBIO
paspylLIeHHst ¥ TaKMM 00pa3oM pas3pbiBa CBOEH HJIEKTPHUYECKOH IIeTTH BO BPEMsI IIEPBOrO CIIydast
BTOpOoH yactu 102, korma BTOpOE 3HAU€HUE MHTEHCUBHOCTU SHEPTUHU 3a €AUHHULYY BPEMEHHU
Oymer TOZAaHO HAa HAarpeBaTeNbHBIA 3JEMEHT (HampuMep, WHAYKUHOHHO HarpeBaeMblil
TOKOTIPHEMHBIN 3JIEMEHT 28, 74) B epPBBIi pas3.

B sToM mpumepe, mockosbKy Bropas 4dactb 102 co BTOpbIM (OONBIIMM) 3HAYEHHEM
WHTEHCUBHOCTH JSHEPrUU 3a €QUHHULy BPEMEHHM IIPOUCXOAMT nocyie mnepBod uactu 100,
pa3pyllieHre  HarpeBaTelbHOrO  3JieMeHTa (HampuMep, WHAYKLUHOHHO  HarpeBaeMoro
TOKOTIPHEMHOTO 3JieMeHTa 28, 74) 1, KaK CIEICTBUE, Pa3PbIB SJEKTPUIECKON LENH MPOUCXOAUT
B KOHLIE CE€aHCa, TeM CaMbIM MPENOTBpalllas MOBTOPHOE HCIOJB30BAHUE OJHOTO U TOTO K€
U3J1eNUsl, TeHEPUPYIOLIEro Nap, B TEUEHUE CIEAYIOIIEro CEaHca.

Ha ¢ur. 8 uzobpaxen tpermii mpumep npoduiis SJIEKTPONUTAHHUS M MOJY4aeMOro B
pesysbTaTe Mpouiisi HarpeBa, KOTOPble MOXKHO peann3oBaTh KOHTpouiepoM 20. CrutomHOM
JUHUEH TI0Ka3aHa WHTEHCHUBHOCTb JHEPrUHU, IOJABA€MOM HAa HarpeBaTEIbHBbIM 3JEMEHT
(HarmpuMep, MHAYKIMOHHO HarpeBaeMblii TOKONPUEMHBbIH 3neMeHT 28, 74), a NyHKTUPHOMH
JMHUEH MoKa3aHa TeMmrepatypa marepuana 26, 72, 76, renepupytomero nap. Ha ¢ur. 8 BuaHo,
4TO KOHTpoJulep 20 BBINOJHEH C BO3MOXHOCTBIO OOecrieueHust MpOQMIIs 3JIEKTPONUTAHUS,
coleprKallero MHOXKECTBO MepBbIXx M BTOpelix uactedr 100, 102. B sTomM mnpumepe
HArpeBaTeNIbHBIN 3JIEMEHT (HanpuMep, HHAYKLUOHHO HArpeBaeMblil TOKOTIPHEMHBIH 3JIeMeHT 28,
74) BBITIOJHEH C BO3MOKHOCTBIO PA3pPYLICHUSI U TAKMM 00pa3oM pa3pbiBa CBOEH SJIEKTPUUECKOM
LETIH TOCJIE MPEeIBAPUTEIBbHO 3a1aHHOTO KOJUYECTBA ciydaeB BTOpoil yactu 102, koraga BTOpoe
3HAYEHHE WHTEHCHUBHOCTH SHEPTUH 3a €IUHHUIy BpeMeHH OyIeT MOJAaHO Ha HarpeBaTelbHBIN
3JeMEHT (HampuMep, WHAYKLIMOHHO HAarpeBaeMblii TOKOMPUEMHBIN 3yieMeHT 28, 74)
MpeABAPUTENIBHO 33JaHHOE KONIMYECTBO pa3. lIpensaputenbHO 3aaHHOE KOJIUYECTBO CIy4aeB
BTOpOH yactu 102 0OBIYHO COOTBETCTBYET MPEABAPUTENBHO 3aJaHHOMY KOJUYECTBY BJBIXaHHUI
(MM 3aTSDKEK) TOJIb30BATEIEM CHUCTEMbI/YCTPOMCTBA Ul MHTAJSIIMM, HAampuMmep, H3-3a
aKTUBAIIMM  HArPeBaTEeNIbHOIO  3JieMeHTa  (HampuMep, HMHAYKIMOHHO  HarpeBaeMoro
TOKOIPUEMHOTO 3JieMeHTa 28, 74) B OTBET HA CHTHAJ YIPABJIEHUS C JaTYMKA TOTOKA BO3OyXa
(v meTexTopa 3aTshKek) (He MOKa3aH) MM B OTBET HA PYYHYIO aKTHBALMIO HArpeBaTEIbHOTO

sJieMeHTa (HampuMmep, HHIYKIUOHHO HAarpeBaeMoro TOKONMPHEMHOro »sjemeHtra 28, 74)
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NIOJIb30BATENIEM CHCTEMBI/YCTPONCTBA AJISl MHTAJISALIAH.

B sTrom mpumepe paspylieHHe HarpeBaTelbHOIO 3JI€MEHTa (Hampumep, WHAYKIMOHHO
HAarpeBaeMoro TOKONPUEMHOrO 3jieMeHTa 28, 74) u, Kak CIEACTBUE, Pa3pbIB 3JIEKTPUUECKOM
LEeNU MPOUCXOAUT B KOHIIE CE€aHca, TEM CaMbIM IPEAOTBpallas IMOBTOPHOE HCIOJIb30BAHUE
OJIHOT'O U TOTO K€ U3ENHUsl, TEHEPUPYIOLIEro Map, B TEUEHUE CIAEAYIOIIETO CeaHca.

B mo0oM H3 ONHMCAaHHBIX BBINE NPUMEPOB (HU3NYECKOE SBJICHHE, SIBILSIOIIEECS
CJIEZICTBUEM Pa3pyLICHUs] HHAYKLMOHHO HarpeBaeMoro TOKOMPUEMHOTrO 3jieMeHTa 28, 74, Takoe
KaK OTCYTCTBHE OKUIAEMOI'0 POCTa TEMIIEPATypbl MHAYKLIUOHHO HArPEBAEMOT0 TOKOIPUEMHOIO
snemeHTa 28, 74, MoxkeT ObIThb OOHApPY’KEHO M HUCIONBb30BAaHO KoHTposuiepoMm 20. Hampumep,
KOHTpoJutep 20 MOKeT OBITh BBIMOJHEH C BO3MOJKHOCTBIO YKAa3aHHsI TOJIb30BATEN0 HA OCHOBE
oOHapy:KeHHOro (u3ndeckoro sijeHws, 4ro wusneiwe 24, 38, 70, reHepupyromee map,
HCIIONIB30BAJIOCh paHee W He NMOAXOAMT JJIs AAJbHEWIIEro MCMOJIb30BaHMs, HANPHUMEp, NyTeM
NoJauy 3BYKOBOTO W/WJIM BH3YAJIBHOTO W/MIM TAaKTHIBHOTO OIOBELIeHHs. B kauecTse
AJIbTEPHATHBBI WM JOTIOJHUTEIBHO KOHTpPoJutep 20 MOXKeT OBITh BBIMOJHEH C BO3MOXHOCTBIO
MpeKpalleHusl MOAa4Yyu 3JIEKTPONMTAHMS HAa WHAYKUMOHHYK KaTymky 30 oT uctouHuka 18
IUTaHUS HA OCHOBE OOHAPY)KEHHOTO (PM3MUECKOTO SBJICHHS M TAKUM 00pa30oM MPeroTBPaIleHHs
MMOBTOPHOI'O UCHOJIb30BaHUs usaenus 24, 38, 70, reHepupyro1ero nap.

Xorss B mpeabaymux ab3amax ObUTM  OMHMCAaHbl WIJUTFOCTPATHBHbBIE  BapHAHTHI
OCYILECTBIIEHHS], CIIEYET IIOHUMATh, YTO B 3TU BAPUAHTHI OCYLIECTBIEHUS MOTYT ObITh BHECEHBI
pasznuuHble MOTU(HUKALUU Oe3 OTCTYIJICHUs OT oObeMa mpunaraeMoi GpopMyJssl H300peTeHus..
Takum obpazom, oObeM oxpaHbl 1 00beM (popMyJibl H300peTeHNsT HE TOJDKHBI OIPAHUYHBATHCS
BBIII€OMHCAHHBIMH WJUTFOCTPATUBHBIMU BapHAHTAMU OCYIIECTBIICHUS.

Hacrosimmee wusoOpereHne oxBarbiBaeT JHOOYI0 KOMOMHAIIMIO — BBIIIEONHMCAHHBIX
MPU3HAKOB BO BCEX BO3MOJKHBIX UX BapUaLlMsX, €CJIU B JAHHOM OMUCAHUH HE YKa3aHO MHOE WU
UHBIM 00pa30M HET SIBHOTO NMPOTUBOPEUHNS KOHTEKCTY.

Ecnu w3 KOHTEKCTa SIBHO HE CIlelyeT HHOE, IO BCEMy OIMCaHHI0 H  (popmyie
300peTEeHNs] BBIPAKEHUS] «CONEPIKATh», «COAEPKALIMI» U T. M. CIEAYyeT PacCMaTpUBATh BO
BKJIFOYAIOLIEM, & HE B HCKJIHYUTENBHOM WM HCUEPHIBIBAKOLIEM CMBICIE, TO €CTbh B CMBICIE

BKJIFOYAIOIIHIA, HO O€3 OrpaHUYEHUS.



®OPMYJIA N30BPETEHUA

1. Uznenme (24, 70), reHepupymoliee map, comepskaiiee HeXUAKUNA marepuan (26, 72,
76), reHepHPYIOLIUI map, U HarpeBaTeNbHBINH sneMeHT (28, 74), comepskamuil OCcIaOJIeHHYIO
gactb (60, 84), koTOpasi BBINOJHEHA C BO3MOXKHOCTBIO pa3pyLIeHHs] B KOHLE IE€PBOrO
UCIIOJIb30BAHUS UJTH B Ha4ajle BTOPOrO UCIIOIb30BAHUS U3JIENHUS.

2. Uspenue, reHepupyioimee map, mo 1. 1, B KOTOpoMm ociadjeHHass 4acth (60, 84)
oOnamaer Ooniee BBICOKUM 3JIEKTPHYECKHM COMPOTHBIIEHHEM, 4YeM Yy JpYyrHX 4YacTeil
HarpeBaTeNIbHOro 35ieMeHTa (28, 74).

3. Uzpenue, reHepupyroliee map, mo m. 2, B KOTOpoM ociadiieHHast 4acThb (84) comepkut
NEepPBbI MaTepHal, a JAPYyrHe YacTH HarpeBaTesbHOro snemenra (28, 74) comep:kat BTOpOH
marepuan (82), oOmamaromuii MEHBIIUM 3JIEKTPHYECKUM COIMPOTHBIIEHHEM, Y€M Y MEPBOTO
Mmarepuana.

4. Wznenue, reHepupyrolee map, mo JOOMYy U3 MPEObIIyIIUX MYHKTOB, B KOTOPOM
ocnabyieHHass 4acTh (60) MMeeT y4acTOK C MEHbIICH MIOMAAbI0 MOMEPEYHOr0 CEYSHHS, YeM B
APYTUX YaCTSIX HArpeBaTeIbHOrO 3JeMeHTa (28, 74).

5. W3nenwue, reHepupyroiiee nap, o m. 4, B KOTopoM ociadieHHast 4actb (60) mmeer
Yy4aCTOK C MEHbIIEH IUIOMAAbIO TIOMEPEYHOIO CEUEHUs], YeM B APYTUX YaCTSIX HArpeBaTeIbHOTO
snemeHTa (28, 74), B IUIOCKOCTH, TMEPIEHAMKYJISAPHOW K HAINPaBICHUIO MPOTEKAHUS
3JIEKTPUUYECKOTO TOKA Yepe3 HarpeBaTesIbHbIN 3J1eMeHT (28, 74).

6. Usnenue, reHepupyrouiee map, mo JOOOMY M3 MPEObIAyIIMX MYHKTOB, B KOTOPOM
HarpeBaTeNbHbIl 3eMeHT (28, 74) comepKUT MHAYKIMOHHO HAarpeBaeMblii TOKOIMPUEMHBIH
3JIEMEHT.

7. Usznenue, reHepupyroliee map, no m. 6, B KOTOPOM HHIAYKLIMOHHO HarpeBaeMblil
TOKOTIPHEMHBIA 3JIEMEHT COAEP’KUT TOKONPHEMHBIH 3jeMeHT (28) KojibueBoil (HopMel,
UMEIOIIUI HEKOHIIEHTpUYeCKoe oTBepcTHe (62) nin menb (66).

8. Uzmenme, renepupymoiiee map, mo m. 6, B KOTOPOM HMHAYKLUHUOHHO HarpeBacMbIi
TOKOTIPHEMHBIN 3JIEMEHT COAEPIKUT TPyOUaThIi TOKONMPHEMHBIH 35eMeHT (74), 0o0pa3oBaHHBIN
OOEpHYTHIM JINCTOM CO CBOOOZHBIMH KPOMKAaMH, KOTOpbIe coenuHeHbl coenuHeHueM (80),
NpUYeM yKa3aHHOE COeMHEHHe O0JaNaeT 3JEKTPUUECKUM CONMPOTHBIIEHHEM, MPEBBIIIAOIAM

SJIEKTPUICCKOE CONIPOTUBJICHUE JIUCTA.
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