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(57) Dnexrpuueckuit Harpearens (BapuanThl) (1) o1-
HOCHTCS K 00JIaCTH PE3UCTUBHOTO Harpesa u MpeaHa-
3HAuYeH Ul HarpeBaHus ra3o00pa3HON WIIM KHJKOH
cpenpl. 11epBblil BADUAHT BBINIOJIHEH B BUJE CIIUPAIU
(2) TpyOuaroit Ghopmbl, COCTOAIICH U3 BUTKOB PE3U-
CTUBHOM POBOJIOKH (3), U COEPIKUT MO MEHBIIIEH Me-
pe aBa cios (4, 5) ButkoB (3a, 30) pe3uCTUBHOM MPO-
BOJIOKH, IIPU 3TOM PE3UCTUBHAsS IPOBOJIOKA CHalXe-
Ha JAudIeKTpudeckor obosoukoit (8). Bropoit Bapu-
aHT BBINOJHEH B Buae Tpyoku (10) u3 auanexrpuye-
cKoro Matepualna, B crenke (11) kotopoit pacmonoxe-
Ha crupaib (2), cocTosias U3 BUTKOB PE3UCTHUBHOM
MPOBOJIOKH (3) W comeprKkalias Mo MEHbIIeH Mepe 1Ba
cnost (4, 5) ButkoB (3a, 36) pe3UCTUBHON MTPOBOJIOKH
(3). TpeTuii BapuaHT COASPAKUT BHEIIHIOK I'MiIb3y (12)
U BHYTPEHHIOI TWib3y (13), BcTaBlneHHYI0 BO BHEUI-
HIOIO THJIB3Y, a TaKXKe PACHOJIOKEHHBII MEeXIy yKa-
3aHHBIMU I'MJIb3AMHU IIEKTPUYECKUN HAarpeBaTeIIbHbII
3JIEMEHT, BBINOJIHEHHBIN B BUJIE cIUpaiu (2), cocTos-
e U3 BUTKOB PE3UCTUBHOM MPOBOJIOKH (3), HAHECEH-
HOM Ha BHYTPEHHIOIO TMIIb3Y U COIEPKALIECH 110 MEHb-
uieit Mepe nBa cinos (4, 5) ButkoB (3a, 30) pe3ucTUB-
HOW IPOBOJIOKU. B mpennoYTuTebHBIX HCIOTHEHUIX
Ka)JIOTO U3 TPEX BAPHAHTOB CJIOM BUTKOB CIIMPAJIN Ha-
HECEHBI BIUIOTHYIO APYT Ha JIpyra, a B KaXJOM CIIoe
CIHMpaJI BUTKH PACIOJIOKEHBI BIULIOTHYIO JPYT K JIpY-

ry. TeEXHU4YECKHUI pe3ynbTaT 3aKI04aeTCs B MOBBILIE-
HUH 3PPEKTUBHOCTH U CKOPOCTH HArpeBa OKpyKaro-
el JKAIKOM Wi Ta3000pa3HOM Cpemdbl, B yMEHbIIIe-
HHUH ra0apUTHBIX Pa3MEPOB, B TOBBIIICHUH HaJICKHO-
CTH 3JIEKTPUYECKOro Harpesarens. JloCTIKeHne Tex-
HHYECKOTO PE3yNbTara B KaKAOM M3 TPEX BAPHAHTOB
n300peTeHust 00yCIIOBIIEHO, B YAaCTHOCTH, TEM, YTO
CIHpPalIb, COCTOSIIAS M3 BUTKOB PE3NCTHBHON ITPOBO-
JIOKH, COAEPKUT HE OAWH, & HECKOJIBKO CIIOEB BUTKOB.
BeimonHeHne criupany ¢ KOJIMYECTBOM CIIOEB BUTKOB
6oJiee OJHOTO YBEINYNBAET KOHIICHTPAIIHIO HCTOYHHU-
KOB TeTIJa, MO3BOJISIET COKPATUTh JNINHY HAarpeBaTels
TP COXpAaHEHUH OOIIEH JJIMHBI PE3UCTHBHOM IPOBO-
JIOKHU W II1ara HAaBUBKH CIIMPAITH.
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HOSB3/03;
HOSBY/10;
HO5B3/24;
HOSB3/28;
HO5B3/32;
HO05B3/34;
HO05B3/36;
HO01B17/26;
HO1B17/60
SJIEKTPUYECKHWI HATPEBATEJIb (BAPUAHTHI)

IIpennaraemerit  sneKTpudeckuif HarpeBaTelb OTHOCHTCS K 06JAacTH PE3UCTUBHOTO
HarpeBa M [pPEAHA3HA4YEH U1 HarpeBaHWs Ta3000pasHON MMM >KHAKOM cpensl B
IPOMBILIIEHHOCTH, B CEJILCKOM XO3SHCTBE, B OBITY H B HHBIX IPUMEHEHHUX.

VI3BeCTHBI SNEKTPHYECKHE HATrPEBATENM B BU/E CIIMPATH TPYGUATOM dopMEl1, cocTosmeH
U3 BUTKOB PE3UCTHBHOW MpOBONOKHA. Takas CIMpamh HCHONB3yeTCs, HApUMEp, B TpyOuaToM
anekTponarpesarene no nareHTy CCCP Ha uso6perenne SU1787316 (MIIK: HOSB3/42; ony6i.
1993.01.07), conepsxaiiem Takxe ABE THIB3LI PA3THIHOIO JMaMeTpa, Ha MEHBIIYIO B3 KOTOPEIX
CIiMpanb yCTaHOBIICHA, M IIOBEPX Hee HajieTa ruib3a Gonblinero quamerpa. Ciupais BEITOIHEHA
3 BUTKOB PE3MCTUBHOM IIPOBOJIOKH, PAaCIONIOXEHHBIX B ONMH cloi. HemocTaTkoM Harpesarens
o narenty SU1787316 ssnserca HU3Kask CKOPOCTh HAarpeBa OKPYIKaroIIei Cpeasl BCIENCTBHE
HU3KOM IPOCTPAHCTBEHHOM KOHIIEHTPAalMM BHTKOB pE3UCTHBHOMN npoBosioku. Crupanu
Tpy6yaToi (GOpMBI HCIONB3YIOTCS B KayecTBE [ETANH, HanpuMep, B HEKOTOPBIX MOJENIX
OLITOBEIX NPHGOPOB, NpeNHA3HAYEHHBIX UIS CO3NAHHS IIOTOKA HarpeToro BO3ayXa, —
anekTpodenos. KoHcTpyKIms Takoro yerpoiicTsa obecnednpaeT nepeaady TeIa oKpysxaromei
Cpefie kaK HapyXy OT CHupany TpyO4aTod (OpMEI, Tak M BHYTPb, TO €CTb B 06beM,
OXBaThIBacMbll criupaneio. Taxad cnupans Tpy6uaroit ¢GopMEI BBIIONHEHA ONHOCTIONHON W3
BUTKOB PE3UCTHBHOM IPOBOJIOKH, HE HMEIOIIEH IU3IEKTPHUECKON 06GO0I0UKH. Compans Moxer
HE HMETh OIOPHOTO Kapkaca, M0 MOXeT GITh CHabXeHa OMOPHBIM KapKacoM npocteiimeit
KoHCTpyk1uu. Hampumep, Ha pucynkax fig. 1 u fig. 2 k narenty FR2515914 (MIIK: HO5B3/24;
onyGi. 1983.05.16) m30Gpaxen smexTpuyeckumii HarpesateNlb B BHIE CIHpanM TpyGuaroit
(opMBI, KOTOPBI BCIEACTBHE NIPOCTOTEI €ro KOHCTPYKIMH BBIOpaH GNmalImMM aHAIorom
TIEpBOro BapHaHTa NMPENIaracéMoro 3JIEKTPHYECKOro HarpeBarens. HenocTaTkom YKa3aHHOTO
6mwkalfmiero amanmora  mepBoro BaphaHTa NPENNaraéMoro 3JIEKTPHYECKOrO0 HArpeBaTes
JBIACTCA  HH3Kas  CKOPOCTh  HAarpeBa  OKDYXAIOWIEH  CpeIsl  BCIEACTBHE  HH3KOMN

IIPOCTPaHCTBEHHOMN KOHIOCHTpallMl HCTOYHUKOB TCIIOBBIZICICHUS — BHTKOB Pe3UCTUBHOMN
1



NPOBOACKM, PACHONQNKEHHRIX B OAMH cloH. YCIOBHO FOBOPS, B HAPYXKHOM HANPaBACHUYU
NpesaeTcs TEIIo TOJBLKO OT HapYXKHOM IIONOBHHBI €IMHCTBEHHOTO CJIOS BHTKOB, M BHYTDB
ofbeMa, OXBATHIBAEMOTO CITHPANTBIO, TAKXKE NEPEaeTCs TEIUIO TOJIBKO OT JPYroi, BHyTpeHHEH
HOMOBUHEI €IMHCTBEHHOrO CJIOS BUTKOB.

3anava, Ha pEIICHHE KOTOpPOH HAmpaBleH KaXKIbli U3 TPEX BapHaHTOB IIPEIAracMoro
H300peTeHns, 3aK/IOYaeTCs B NOBHINECHHH 3()(GEKTUBHOCTH 3JIEKTPHYECKOrO HArpeBarels, B
YBEIMYCHHH CKOPOCTH HarpeBa OKpYXarolel >KuAKod wuimM rasoobpasHoii cpemsl, | B
YMEHBIIEHHH ero rabapuTHHIX pa3MEPOB, B HOBBINICHHH €TI0 HAJIEKHOCTH.

Pemenne yxasaHHOM 3ajauyM B KaXXIOM H3 TpeX BapHaHTOB IIPENIAraeMOro
JJIEKTPUYECKOr0 HarpeBaTesIs OGYCIIOBJIBHO, B 4aCTHOCTH, TEM, UTO €ro Criupalib, COCTOAINAA N3
BUTKOB PE3UCTHBHOM IIPOBOJIOKH, COACPXHUT HE OJIWH, a HECKOJNBKO CJIOEB BHTKOB. B
NPEeNOYTHTENLHBIX UCIIOTHEHHUSAX KaXKI0T0 M3 TPEX BAPUAHTOB CJIOU BUTKOB CIIMPAIH HAHECEHEI
BIUIOTHYIO PYT Ha Npyra, a B KaXIOM CJIO€ CIMPaIH BUTKM PAcIONOMKEHBI BIUIOTHYIO APYT K
Apyry. BIjIoTHYI0 03HAYaeT HACTONBKO GIIM3KO, HACKOIBKO IO3BONISAIOT 060I0UKA PE3UCTHBHOM
IIPOBOJIOKH (TIpY €€ HaJTHIuH).

YxasaHHas 3a1a4a B IEPBOM BapHaHTE M300PETEHUS PEILAECTCs TEM, YTO SIEKTPHUECKHH
Harpesarenb B BHAE CIOHpanM Tpy6daTolf ()OPMBI, COCTOAINEN M3 BHUTKOB PE3UCTHBHON
TIPOBOJIOKH, CONEPXKHUT, 1I0 MEHBINEH Mepe, IBa CII0S BUTKOB PE3UCTUBHOMN MPOBOJIOKH, IPH 3TOM
Pe3UCTUBHASA ITPOBOJIOKA CHAOXKEHA AUDIIEKTPHIECKOH 060I0UKOH.

Obmume c OGmuxadAM aHATOrOM CYIIECTBEHHbIE NPH3HAKM MEPBOTO BapHaHTA
H306pETeHNs BHIPAXKAIOTCS B TOM, YTO 3EKTPHUYSCKUI HarpeBaTelhb BHITIONHEH B BHJE CIHpPAIH
Tpy6uaroit Gpopmbl, cocTosMmIEH U3 BUTKOB PE3UCTUBHOM IPOBOJIOKH.

[lepseiif BapuaHT H300pEeTEHHUss BO BCEX COy4YasX MCIIONHEHHS OTIMYAETCH OT
Gmixaifiero ananora TeM, 4TO COJEPXKHT, II0 MEHbIIEH Mepe, 7Ba CIIOS BHTKOB PE3UCTHBHOM
NIPOBOJIOKH, ITPH 3TOM PE3UCTHUBHAS IPOBOJIOKA CHAabXeHa AUIEKTPHYECKON 060I0UKO.

B nmepsoM uacTHOM cnydae nepBoro BaphanTa H306pETEHHS YKasaHHAS 3amaya
HONONMHHTENBHO PEIIACTCS TEM, YTO NUINEKTPUYECKas OGONOUKA DPE3UCTHBHOMA IIPOBONIOKH
BBIIIOJIHEHA U3 HATEH Ha OCHOBE MUHEPANBHEIX BOJIOKOH KPeMHe3eMa MM 6a3aibTa, HilM CTeKIa,
WM KBapla, WK CMECH U3, IO MEHBIIEeH Mepe, IBYX BUIOB YKa3aHHBIX MUHEPAIBHBIX BOJIOKOH.

Bo BropoM wacTHOM cmyuyae mepBoro BapuaHTa M30GpeTEHHS yKa3aHHas 3ajaya
JONONHUTENBHO PEIIACTC TEM, YTO YKa3aHHBIC CJIOM BHTKOB HAHECEHBI BILUIOTHYIO APy Ha
Aipyra, a B KaXIOM CII0€ CTIMPATHM BUTKH PACIIONOKEHEI BINIOTHYIO IPYT K APYTY.

Hajnupe cnmpami, cocTosimelf W3 BMTKOB pe3HCTHBHOI TIPOBOJIOKH, o0ecrneynBaeT
peai3aliiio Ha3HAYCHUA MpPE/UIAraéMoro YCTPOHCTBA — HArpeB KHUAKOM WM Tra3006pa3Hoif

cpensl. Tpybuaras ¢opma cmupanmnm mnpesmaraeMoro HarpeBaTenis oGecIeYHBaET eMy
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OTHOGHTEALHO BBICOKYIO MEXAHUYECKYIO JKECTKOCTH (HanpuMep, 110 CPaBHECHHUIO €0 CIHPAIBIO
IUCcKoBOH ¢opMel). BeImonHeHve CHHMpald C KOMHYECTBOM CIIOEB BHTKOB 60ji€e OTHOro
YBEAMYHBACT KOHLIEHTPALMIO HCTOYHHKOB TEIUIA, IO3BOJIAET COKPAaTHTh MJIHHY HarpeBaTes
(M3MepeHHYIO BAOJH OCH CITUPAJIN) IIPU COXpaHEHUH OOIIel MIMHBI Pe3UCTUBHON MPOBOJIOKH U
Ilara HaBUBKH cnMpald. B pesynbrare, ycI0BHO rOBOps, B HAPY>XHOM HalpaBICHHH MIpeIaeTcsa
TENJIO OT BCErO HApYXHOI'O CJIOS BUTKOB, a BHYTph 00OBEMa, OXBATHIBAEMOIO CITHPAJIBIO,
nepenaeTcss TEIJIO OT BCEro BHYTPEHHErO CJIOSI BHUTKOB, TakuM oOGpa3oM MOBBIIAETCH
3(deKTHBHOCTh HarpeBa (CKOpOCTh HarpeBa) OKpyxaroleit cpensl. CpeaHue CI0oM BUTKOB (TIpU
HaJIM4YMH) HOAJMEPXKHMBAIOT M CTaOMIM3HPYIOT IOTOKHM TeIUIa OT KpalHMX CJIOEB BHTKOB B
OKpy’KaroIyoo cpeny. Jusnexrpudeckas o00l04YKa pPEe3UCTUBHON MPOBOJIOKH IPEIOTBPAINAET
CllygafiHble KOPOTKHE 3aMBIKAHHS MEXIY CJIOSIMH BHUTKOB CIIHpalld, TO €CTh 00ecIeuYMBaeT
BBICOKYIO HAJI€XKHOCTb 3JIEKTPUYECKOTO HarpeBaTels.

Cnupans nepBoro BapuaHTa IIPEIaraéMoro 3J€KTPUYECKOTO HarpeBaTeN s MOXET UMETh
dopmy TpyOBI KPYTJIOTO CEUSHHS, WM TPYObI, MMEIOLIEH B CEYEHHNH MHOTOYTOJIBHHK, HJIH OBa
T I

BrimosHeHne 060I0YKH PE3HCTHBHOM NPOBOJIOKH W3 HUTEH HAa OCHOBE MHHEPAIBLHBIX
BOJIOKOH KpeMHe3eMa MK Ga3aibTa, MM CTEKIa, MM KBaplia, HIIA CMECH U3, 10 MEHbIIEH Mepe,
JBYX BUIOB YKa3aHHBIX MHHEPAIbHBIX BOJOKOH, 00ECIIEYMBAET COXPAHHOCTh JUAJIEKTPUIECKOM
00070YKM IIpH BBICOKHX TEMIIEpaTypax, TaK KaK yKa3aHHBIE BHIBI BOJIOKOH OTHOCSTCH K
)KapoCTOMKUM BHAaM. B pesynbrare BHIOOPOM MHHEPANLHOTO BOJOKHA 0OECIeYnBaeTCs
HaJeKHOCTh Harpesarells IpH Haubolee BHICOKHX TeMIlepaTrypax, JOMYCTHMBIX JJIs TOro THIA
PE3UCTHBHOM NPOBOJIOKHM, KOTOPHIH HCHONB3YETCs B CIHpald HArpeBaTels B KOHKPETHOM
HCITIOJTHEHHH.

Hanecenne cnoeB BHTKOB  PEe3HCTHBHOM IIPOBOJIOKH BIUIOTHYIO APYr Ha Jpyra, B
COBOKYIIHOCTH C PAacIHOJIOKEHHEM BHUTKOB'B KXJIOM CJIO€ CIIMPAIH BIUIOTHYIO APYr K ApYyry
00ecneYrBacT MakCHMATbHYIO IUIOTHOCTh TEIUIOBBIIC/EHNS HA €IUHHUITY JUTHHEI HAarpeBaTels
(M3MEpeHHYIO BIONb OCH CIHpAH), 4TO O00ECHedMBacT MAaKCHMATbHYIO 3(h()EeKTHBHOCTD
HarpepaTeNs NpH OJHOH OOIIeH JUIHE PE3UCTHBHON IPOBOJIOKM M OJHOM BHENTHEM JHAMETpE
Harpesaresid. Jlis yAepKaHUs CIOEB BUTKOB M BUTKOB KaXOTO CJOS BIUIOTHYIO JIPYT K APYTY
HarpeBaTeib MOXET JONOJIHHTENLHO CONEPKATh KapKac WM, HalpUMeEp, CTSKKH U3
AUDNCKTPHYECKUX HHUTeH. IIpu 5TOM B ciydae, ecinM pe3WCTHBHAs NPOBOJOKA cHaGXkeHa
AVSNEKTPAYECKON 000I0YKON M3 BBILICYKa3aHHBIX HUTEI, NPEAIOYTHTENBLHO, YTOOEI 000I04Ka
ObUTa CKpeILIeHa ¢ TIPOBOJIOKOH B OJHO LEOE CTIEYCHHBIM CBS3YIOMMM HA OCHOBE CHIIHKATOB

HJIM KPEMHE301, HJIH KCPaMHAYECKOro IIUKEPa, HJIA CMECH U3, II0 MEHBIIECH MEpE, ABYX BUAOB



TETIONIPOBOJHOCTRIO, YeM HE CrieYeHHass 000J104YKa U3 HATEH.

IlepBbii  BapHaHT mpe;NaraeMoro  JIEKTPUYECKOTO HArpeBaTelii HE  TOIBKO
npefHasHa4yeH JJIS MCIIOJIB30BAHUS KaK CaMOCTOATENBHOE YCTPOMCTBO, HO TaKXe MOXeT OhITh
HCIONB30BaH B Ka4eCTBE HArpeBaTeIbHOTO 3JIEMEHTa B COCTaBe APYroro, Gojiee CIOXHOIO
HarpesareJbHOro yCTpoHCcTBA.

BerueynomsuyTeii TpyGuateit snexTponarpesarens no narenty CCCP Ha n3o6petenue
SU1787316 smnsercs Takxke aHATOrOM BTOPOrO BapUaHTa MpENaraeMoro u3o0pereHus. J1ot
HarpeBaTe/b-aHalIor BBIIIOJIHEH B BUJE TPYOKH U3 TMAIEKTPHYECKOTO MaTepuaia, 06pa3oBaHHOM
ABYMsl THJIB3aMHU Pa3IHYHOIO IUaMeTpa, NPH 3TOM B CTCHKE yKa3zaHHOU TpyOku (To‘ €CTh B
NPOCTPaHCTBE MEXY T'MJIb3aMH) PAacojioXeHa CIHpajb, COCTOSIAS U3 BHTKOB PE3UCTHBHOMN
IIPOBOJIOKH, PACIIOIOKECHHBIX B OJUH ciioi. HemocTaTtkoM HarpeBarens no narenty SU1787316
SBJIAETCA ~ HHU3Kass CKOPOCTh HAarpeBa  OKPYXKaloOIEW Cpeasl  BCIEACTBHE  HHU3KOM
IIPOCTPAHCTBEHHON KOHIIEHTPAIMM BUTKOB DPE3UCTHBHOMN npOanOKH. B Mmarepuanax marenra
P® na m3obperenne RU2171550 (MITK: HO5B3/40; omy6n. 2001.07.27) packphito yCTPOHCTBO
JUIL Harpesa TeKydeH cpenpl, BeIOpaHHOe OMMXKAaWIIEM aHAIOrOM BTOPOTO BapHaHTa
Ipe/IaraeMoro H300peTeHus. YCTPOHCTBO BBIIONHEHO B BHAE TPYOKM M3 JMAIEKTPHUYECKOTO
Marepuana, B CTCHKE KOTOPOM pacmosiOeHa CIMpalb, COCTOSINAs U3 BHTKOB PE3HCTHBHOM
nposonoku. CornacHo ¢opmyne wusobperenus RU2171550, «HarpeBaTenbHBIH 3MEMEHT
BBINIOJIHEH B BHJIC BUHTOBOH CIIHPAbHON 0GMOTKH, pa3MEINEHHON B KaHaBKaX, 0OPa30BAHHbIX B
HapyXXKHOH IOBEPXHOCTH MOJIOTO CTEPXKHA M3 NOJMMEPHOTO MaTepHana, | TepMETHYHO
MHKANCYINPOBAHHOM IIOCPEACTBOM IOKPHITHS H3 BBICOKOTEMIIEPATYPHOTO IIOIHMEPHOLO
Matepuaiay. KoHCTpyKUus 3TOro ycTpoiicTBa 0GeceunBaeT HArpeR OKpyKaromei cpensl Kak
H€pe3 BHYTPCHHIOIO IIOBEPXHOCTh TPYOKH H3 [MONEKTPUYECKOro MaTephana (T. €. uepe3
YKa3aHHBIH TMOJNBNA CTEPXKEHB), TaK ¥ Yepe3 HAPYXHYIO IIOBEPXHOCTH TpyOKH wu3
AUDIEKTPAYECKOTO Marepuana (T. €. Yepe3 yKa3aHHOE MOKpPHITHE U3 Bmcoxo*reMnepaTypHoro
TIONMMEPHOTO MarepHana). ITO yCTPOMCTBO MOXET CONEPXATh JBE CIHPATH, OJHAKO BHTKH
ofeux crnmparneil COCTABIAIOT OVH CIIOMH CpanbHOi 0OMOTKM. PacmonoxeHne Bcex BUTKOB B
OJHOM CJioe He O0ecreunBaeT JOCTATOYHOM KOHIEHTPALHMH HCTOYHHKOB TEIUIOBBIIENICHUS Ha
CAMHHIY TMHEL YCTPOHCTBA, HE OGECTIEYNBAET CTAGUIIBHOTO PEXUMA HATPeBa TeKy4el cpensl B
crydae KonebGauuit ckopocTH mortoka. Kpome Tbro, MaTepuaisl IOJIOTO CTEPXKHS M
BBICOKOTEMIICPaTYPHOTO MOJMMEPHOrO MOKPHITHS HE MO3BOJISIOT HCIOJB30BATh BECH MUANIA30H
TEMIEpaTyp, B KOTOPOM MOMET SKCIIYaTHPOBATHCS PE3UCTHBHAS MPOBOIOKA crupanmy. Bonee
MHTCHCHUBHBIC PEXHMMBl Harpesa OKpyxkawomed cpeas! TpeGyloT npuMeHeHus Gosee

apOCTOUKHUX MaTEPHAIIOB, 4EM MOMMMEpPHEIE (OPraHHYeCKHe) MaTepHaisl.



VYkasanHad BRIIE 3a/]a4a peIIaeTcs BO BTOPOM BapHAHTE MpeaIaraeMoro usolpereHus
TEM, YTO 3JEeKTPUYECKMI HarpeBaTelb BBHINIOJIHEH B BHAC TPYOKH H3 JHANIEKTPHUYECKOTO
MaTepHajia, B CTCHKE KOTOpOit pacnbnoxceﬂa CIHpalb, COCTOSINAs] M3 BHUTKOB PE3UCTHBHOMN
TIIPOBOJIOKH ¥ CONEpXKallas, 0 MEHbIIEeH Mepe, IBa CJIOS BATKOB PE3UCTUBHOM MPOBOJIOKH.

O6mue c OGmwxalimuM aHAIOrOM CyINECTBEHHBIE NPH3HAKA BTOPOrO BapHaHTa
1300peTEHNS BEIPAXAIOTCS B TOM, YTO SJIEKTPHUESCKUH HAarpeBaTeNb BHINONHEH B BUAE TPYOKH U3
JUIIEKTPUYECKOr0 MaTepUasa, B CTEHKE KOTOPOH pacmosokKeHa CIIUpab, COCTOSINAS U3 BUTKOB
PE3UCTHUBHON IPOBOJIOKH.

Bropoii BapuanT wu300peTeHHs BO BCEX CiIydasX MCIONHEHHS OTIMYAETCS OT
Gmxaiilllero aHajgora TeM, YTO CIIHpallb COAEPXKUT, 10 MEHbINEH Mepe, 1Ba CIOS BHTKOB
PE3UCTUBHOMN IIPOBOJIOKH.

B mnepsomM 4YacTHOM ciydae BTOpPOrO BapHaHTa H300pETEHHs yKa3aHHAs 3a7ada
JOTIOJIHUTENIEHO PEeLIAeTCs TEM, YTO TpyOKa BBIIOJIHEHA U3 CIEYSHHOTO CBA3YIOIIEro HA OCHOBE
CHJIUKATOB MJIM KPEMHE30JI, MIIH KE€PaMHYECKOro MUTHKEpa, WK CMECH M3, 110 MeHbIIEH Mepe,
JIBYX BHJIOB YKa3aHHBIX MaTEpHAaJIOB.

Bo BTOpOM 4acTHOM cCiy4yae BTOpOrO BapuaHTa W300peTeHHs yKa3aHHas 3ajada
AOTIOHUTENBHO PpEINaeTcss TEeM, YTO pE3WCTHBHAs IPOBOJOKA CHabXXeHa IUAJIEKTPUYECKOH
000I0UKOH,

B yTOouHEHMHM BTOpOrO 4YacTHOro Ciydas BTOPOTO BapHaHTa H300peTeHHS YKa3aHHas
3ajaya JONMOJHHUTENBHO PpEMaeTCs TEM, YTO JIUINIEKTpHUeckas o00NoYKa pPe3UCTHBHOM
IIPOBOJIOKM BBLINIOJIHEHA U3 HUTEH HA OCHOBE MHHEPAJLHBIX BOJIOKOH KpeMHe3eMa WiH Ga3anbTa,
HIM CTEKJa, WM KBapua, WIH CMECH M3, IO MeHblIed Mepe, ABYX BHI[O‘B YKa3aHHBIX
MHMHEpAIbHBIX BOJIOKOH.

B yTo4YHEHHH NepBOro YacTHOrO Ciydas BTOPOrO BapHaHTa H30OPETEHHS yKa3aHHas
3ajada JOTOJHHTEIBHO pEIaeTcs TeM, YTO pEe3HCTHBHAS MPOBOJIOKA CHabkeHa
JTHBIIEKTPUYIECKOH 06010YKOM.

B cnenyromeM yTOUHEHHH MEPBOTO YacTHOrO CIy4as BTOPOTO BapuaHTa u300peTeHHs
yKasaHHasd 3afava JONOJIHMTEIbHO pEHaeTcs TeM, 4YTO IUIJIEKTpUYecKas o060nouKa
PE3UCTHBHOM NPOBOIOKM BHIIONHEHA W3 HUTEH HAa OCHOBE MHHEPAIBHEIX BOJOKOH KpeMHe3eMa
wi 6a3anbTa, MM CTEKNA, MM KBAapua, WIH CMECH M3, MO MeHbIIEH Mepe, OBYX BHJIOB

H

YKa3aHHBIX MUHEPATHHBIX BOJIOKOH.

BrmonHeHue 3NEKTpHYECKOro HarpeBaTeNs B BHAE TPYOKH  oBecmedmBacT eMy
OTHOCHTENBHO BBICOKYIO MEXAHMYECKYIO HPOYHOCTE (HANPHMED, IO CPABHEHMIO IUIACTHHOM).
Hanuuue cnupany, cocTosimel 13 BUTKOB PE3NCTHBHOMN IIPOBOIOKH, 0GECIIETHBaET peanusanuio

HA3HAYEHUS NPEANAracMoro yCTpOMCTBA — HArpeB >XMIAKOH WM ra3000pasHON Cpemsi.
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BrinofiHeHHE S7EKTPHHECKOFO HarpeBaTeNsd M3 JIUIJICKTPHYEEcKOro MarepHana NpeAoTBpamacT
KOPOTKHE 3aMBIKAHUA MEXXTY BUTKaMH CHHPAIH, B CIIydae e BUTKH CHUPATH PACHONOXEHb! €
3a30poM HO OTHOUICHHIO APYr K Apyry. PacmonoxkeHue cmupany B CTEHKE AMINEKTPHUYECKON
TPyOKH HPENOXpaHiICT CHHpalb OT CIy4YaiHOro MOBPEXACHHS M JedOpMalliH, B Pe3ybTaTe
HOBHIIHACTCA HAAEKHOCTD JIEKTPHYECKOrO HarpeBaTeNs. BRINONHEHHE CIIMPAIH ¢ KOJMYECTBOM
ClI0EB BUTKOB 0ojiee OJHOrO YBENHYMBACT KOHIEHTPAIMIO MCTOYHHMKOB TEIIa, MO3BOJSAET
COKpATHTh IJIMHY Harpesaress (M3MEPEHHYIO BIONb OCH CIUpPATH) IPH COXPAHEHHH obmeif
ANHHBI PE3UCTHBHOM MPOBOJIOKH M Iara HaBMBKU CIHpaid. B pesynbrare, ycioBHO roeops, B
Hapy>XHOM HalpaBJIeHHH NPEIAETCS TEIIO OT BCETO HAPYXXHOTO CJIOS BUTKOB, @ BHYTPh 06beMa,
OXBATHIBAEMOTrO CIIHPAJIBIO, IIEPENAEeTCs TEIUI0 OT BCEr0 BHYTPEHHErO CJIOS BHUTKOB, TAaKUM
oOpasoM nosbunaeTcs 3QQEKTHBHOCTs HarpeBa (CKOPOCTh HArpeBa) OKPYXKAIOMEH Cpelbl.
Cpenuue cjou BUTKOB (IIpH HAJMYHH) NOINEPKHUBAIOT M CTAGHIM3UPYIOT IOTOKM Temia OT
KpalHHX CJIOEB BUTKOB B OKPY)KaIOIIYIO CpENy.

TpyOxa u3 nuanexTpuueckoro Marepuana, a TaKXXe COHpalh BTOPOTO BapHaHTa
NPENIaraéMoro 3JICKTPUIECKOTO HArpeBaTeNls MOTYT MMeTh (opMy TpyObl KPYIJIOrO CEYEHHS,
UM TpyObl, MMEIOIIEH B CEYEHNH MHOTOYTOJIBHUK, MM OBAT H T. 1.

BrimonHeHue TpyOKM M3 CIIEYEHHOTO CBA3YIONIETO HA OCHOBE CHJIMKATOB WM
KPEMHE30JI1, WK KepaMHYeCKOro ILIMKEpa, HIH CMECH W3, II0 MEHbIIEH Mepe, JBYX BHIOB
YKa3aHHEIX MarepuajloB 0GecnevnBaeT COXPaHHOCTh TPYOKH IIPH BBICOKHX TEMIEPATYpaX, TaK
KaK YKa3aHHBIE CIIEYEHHbIC CBA3YIONHE OTHOCATCA K OrHEYNOPHEIM BHAaM. B pesynsrare
HOHOAHUTENLHO OOECIEYMBACTCS HANEXHOCTh HarpeBaTens IIpd Haubonee BRICOKHX
TEeMHEpaTypax pe3MCTHBHOMN MPOBOJIOKH.

CHaGxeHHe PE3UCTHBHOH NPOBONOKH JHINEKTPHYECKOM 0GONOUKOM NpeloTBpaIIaeT
CIyvaiiHble KOPOTKHME 3aMBIKAHHS MEXAY CIOSMH BHTKOB CIOMpPAIH, TO €CTh 0OECIEYHBAET
BBICOKYIO HAJIEXKHOCT SJIEKTPHYECKOrO HArpeBaTeNsi, B CIydae €CIIM CIOH BHTKOB CIHPAIH
PACIOJIOKEHBI BINIOTHYIO IPYT Ha JApyTe. '

Brimonnenne 060T0UKY PE3NCTHBHOM MPOBOJIOKM M3 HHUTEH HA OCHOBE MHHEPATbHBIX
BOJIOKOH KpeMHe3eMa WM Ga3asibTa, WIlM CTEKIIA, MM KBaplia, MM CMECH U3, IO MEHBINeH Mepe,
ABYX BHJIOB yKa3aHHbIX MUHEPANILHEIX BOJIOKOH, 0GECIEYMBACT COXPAHHOCTD JUIEKTPHYECKOM
000NIOYKM NpH BHICOKHX TEMIEpaTypax, TaK KaK YKa3aHHbIE BHIBI BONOKOH OTHOCSTCH K
KapocToiikuM BulaM. B pesynsrate ofecneunBaercs Hame)HOCTh HarpeBaTens npu Haubonee
BRICOKMX TEMIICpaTypax PEe3UCTHBHOM mpoBonoku. IIpu sToM B ciydae, ecnm pesucTHBHAS
NPOBOJIOKA CHa0)KeHa  IUIJIEKTPHUECKOH  06oIouKol  m3 BHINICYKAa3aHHBIX  HUTEH,
TPeTOYTUTENEHO, YTOBH oBoNouKa GbUia CKpPEIUIEHA C IPOBOJIOKOH W c{ TpyOKkoit wu3

AMIICKTPHYECKOTO MaTepHalia B OJHO IEJIOE CIICYEHHBIM CBASYIOLIIMM Ha OCHOBE CHIIMKATOB
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MM KDEMHE30NY, HIH  KCPAMUHIGCKOTo IITHKEPa, MM CMECH K3, 10 MEHBIIEH Mepe, IBYX BHAOB
YKa3aHHBIX MarepHaloB. TakuMm ofpa3zoM cnedeHHas o6ojouxka o6namaer Gonbmel
TEIIOHPOBOJHOCTHIO, YEM HE CieUYeHHas 000JJ0UKa U3 HUTEH.

Bropoii BapHaHT peaIaraeMoro 3NeKTPHUECKOTO HarpeBaTels He TONBKO IpeHasHaYeH
JUISL MCTIOJIB30BAHUSA KaK CaMOCTOSATENBHOE YCTPOMCTBO, HO TAK)KE MOKET OBITH UCIIONB30BAH B
Ka4eCTBE HArpeBaTe]bHOTO 3J€MEHTa B COCTaBE APYroro, Gojee CIOXHOTO HarpeBaTeNbHOTO
YCTPOHCTRA,

Uasecten TpyGuaThIil aNEKTPOHArpeBaTENk, PACKPLITEIA B MaTepuanax narenTa CCCP na
uzobperenne SU1787316 (MIIK: HO5B3/42; ony6m. 1993.01.07) u sensrommiics Gmuxaiimam
AHATOTOM TPETHEro BapuaHTa IpeiaraeMoro usobperenus. TpyGuaTsii snekTpoHarpeBaTelb
TpeACTaBNseT co60M ABe IMIB3EI PA3TUYHOTO IMAMETPa H3 CIIOAOCONEPIKALIEr0 MaTepHala, Ha
MEHBIIYI0O M3 KOTOPHIX HAMOTaHAa HarpeBaTelIbHAas COHpaldhb M HAJAeTa I'MIb3a GO0JBIero
AuaMeTpa. BHTKHM HarpeBaTeIbHOM CIIMpany HaHeCEHb! B OMUH CIIOM, MEXTY BUTKAMH HMEIOTCS
NpOMEXYTKHM  (mycrotsl). KoHCTpykmus —snmexTpoHarpeBarenss — o6ecedmBacT Harpes
OKpYKafolel Cpedbl KaKk dYepe3 BHENIHIO TIMIB3y, TaKk M Yepe3 BHYTPEHHIOI THIIB3Y.
PacrionoskeHne Bcex BHTKOB B OJHOM Clloe He OGECIeYMBaET MQCTATOYHOM KOHLEHTpALMH
MCTOYHHKOB TCILUIOBBINC/ICHUS HA EIUHMIYY JUIMHBI JJIEKTpOHAarpeBarens, He obecreudBact
CTaGHIPHOTO PEeXMMa HArpeBa OKPYXKAlOIIEH CPedsl B Cydae ee TEUeHHS C NepeMeHHoMH
ckopocTbio. Kpome TOro, runb3sl M3 CIIONOCOAEPIAIIETO MaTepuala He OBIIafaloT BHICOKOI
MeXaHHYeCKOH MPOYHOCTHIO, MI03TOMY HarpeBaTelb-aHAJIOr HE MOXET OBITH MCIIONB30BAH IS
Harpesanus GLICTPO TexymieH >xuaKol WM razoo6pasHoit cpeas! 6e3 3HAYUTENLHON nopaboTku
KOHETPYKIIHH. '

YxasaHHas BBINIE 3a]]aYa PEINAcTCs B TPETHEM BAPHAHTE IIPEJIaracMoro n300perenus
TEM, HYTO JNIEKTPHYECKMH HATPEBATENb COAEPXKUT BHENIHIO M3y U BHYTPEHHIOK THIB3Y,
BCTAB/ICHHYIO BO BHCIIHIOIO TMIIB3Y, & TAKXE PACIIOJIOKEHHBIN MEXIY YKa3aHHBIMH TMIIb3AMH
QNMCKTPUYCCKHA HarpeBaTEeNbHBIM DJIEMEHT, BEIIOMHEHHBIM B BHIE CHpalH, cocrosfmeil u3
BHTKOB PE3HCTHBHOH NPOBOJIOKH, HAaHECEHHOH Ha BHYTPEHHIOIO THIIB3y, M COZAEpXKalei, mo
MEHBIIeH Mepe, Ba CJI05 BUTKOB PE3UCTUBHOM MPOBOJIOKH.

Obmme ¢ OGmmkafMM aHANOrOM CyNIECTBEHHEIE IIPU3HAKH TPETBETO BapHAHTa
¥306peTeHHs BHIPAXAIOTCS B TOM, HYTO SJIEKTPHYECKHH HarpeBaTeNb CONEP)KUT BHENIHIOIO
TWIb3y ¥ BHYTPEHHIOIO TMIB3Y, BCTABICHHYIO BO BHEIIHIO TMIE3Y, & TAKXKE PACHONOKEHHEIH
MEKIY YKa3aHHBIMH THJIB3aMH SJICKTPUYECKHN HarpeBaTENbHEIA 3JMEMEHT, BBHINOJHEHHbIH B
BHJC CHUPAIH, COCTOALICH M3 BUTKOB PE3HCTHBHOM IPOBOJIOKH, HAHECEHHOH Ha BHYTPEHHIOIO

THIIR3Y.



Tperuit mapuanT n30OpETEHUS BO BCEX CIyMasX WCTONHGHWS OTIHYaeTcs OT
Gmmxaitiiero amamora TeM, YTO CNMMpanb, COCTOAIIAS M3 BHUTKOB DE3UCTHBHOM MPOBOIOKH,
HaHECeHHOH Ha BHYTPEHHIOIO THIIB3y, COMNCPXKHT, [0 MEHBINEH Mepe, JBa CIOA BHTKOB
PE3UCTHBHON HPOBOAOKH,

B nepeoM 4YacTHOM Ciydae TpeThero BapHaHTa HW300peTEHHMS yKa3aHHas 3alada
AOTIOFHUTENBHO DEIIACTCA TEM, YTO PE3UCTHUBHA’ IIPOBONOKA CHabXKEHa IUIIEKTPUYECKOMN
ofoneuxoi,

B yrouHeHHM NEPBOTO HACTHOrO Cydas TPETHEFO BapHaHTa H300peTeHMs YKasaHHAs
3a]a4a JIONOJIHUTEIIBHO pEINaeTcss TEM, YTO JUIJIEKTpHYecKas oOO0OJIOYKA DPEe3UCTUBHOMN
IIPOBOJIOKH BBINIOJIHEHA U3 HUTEH Ha OCHOBE MHHEPAILHBIX BOJIOKOH KpeMHe3eMa WK 6a3anbTa,
HIM CTeKJla, WK KBaplia, WJIM CMECH H3, 10O MeEHbINe! Mepe, ABYX BHJIOB YKa3aHHBIX
MHHEPATRHEIX BOJOKOH.

B naneHejimeM yTOYHEHHH MEPBOTO YaCTHOTO CIIydas TPETHETO BapHaHTa M300pEeTeHHS
yKasaHHAA 3aj1a4a JIONIOIHUTENBHO PEILIAeTCs TEM, YTO CJIOH CIIMPATH HaHECEHH! BILIOTHYIO APYT
Ha pyra, & B KaX/IOM CJIO€ CIIUPAIA BUTKH PACIIONOXEHE! BIVIOTHYIO APYT K APYry, mpuueM ofe
FHJIB3BI M CIHpaIb CKPEIUICHB B OMHO IIENIOE€ CII€YEHHBIM CBA3YIOUIMM HA OCHOBE CHIIMKATOB
HJIM KPEMHE30J1, MM KEPaMHYECKOTO LIIHKEPA, MM CMECH U3, ITO MEHBINEH Mepe, ABYX BHIOB
YKa3aHHBIX MaTepHAJIOB.

B cnenyromem yTouHeHHH NmepBOro YacTHOIO CIydYas TPETHETO BApHAHTA H306PETEHHS
ykasaHHas 3aja4a JIOTIOIHUTEIBHO PEIIaeTCs TEM, YTO MEXTy CIUPANbIO H, IO MeHbINeH Mepe,
OJTHOM M3 THIIE3 JOTOTHHTENEHO PACIIONIONKEH, 10 MEHBIIEH Mepe, OIMH CIIOH JH3IIEKTPHIECKOM’
TKaHW Ha OCHOBE MHHEpPATBHBIX BOJIOKOH KpeMHe3eMa WM 6a3anbTa, MM CTEKia, UJIH KBaplia,
WJI CMECH U3, IT0 MEHBIIeH Mepe, IBYyX BHIOB YKa3aHHBIX MHHEPAIHHAIX BOJIOKOH, HEIIOIBHYKHO
CKPETUICHHOM ¢ HYMM B OJTHO IIeJIO€ YKa3aHHBIM CIIEYEHHBIM CBS3YIOIIMM.

Bo Bropom wYacTHOM ciyuae TpeThero BapMaHTa M30OpETEHHMs YKa3aHHAs 3ajaya
AONOJHHTENBHO PEIIACTCA TEM, YTO MEXTY BHYTPEHHEH M BHENIHEH I'MIb3aMH PAcIooXKeHa
Tpy6Ka U3 JHINEKTPHYECKOro MaTepHalia, HETOJBMXKHO CKPEIUIEHHAs C, MO MeHbIIeH Mepe,
OIHOM M3 T'HIB3, @ CHUpPANb PACIONOXEHA B CTEHKE yKa3aHHOM TPYOKH w3 AU3NEKTPHIECKOTO
Marepuana, ’

B yTouHeHHMM BTOPOro 4acTHOrO Cily9as TPETHEr0 BapHaHTA H300peTeHNs yKa3aHHas
3ajiava NOMOTHUTEIBHO PENIACTCA TEM, YTO TPyOKa M3 JUINEKTPUYECKOrO MaTepHalia CIIEYeHa
M3 CBA3YIOMIETO HA OCHOBE CHIIMKATOB HJIM KPEMHE3OIs, WM KEpPaMH4ECKOTo IUTHKEpa, WA

CMECH H3, 10 MEHBIIeH MeEpE, IBYX BUZIOB YKa3aHHEBIX MaTe€pHalosB.



B nanbnefimeM yTOUHEHHY BTOPOTO YaCTHOTO CIly¥as TPETRETO BapHAHTA H306pETEHNN
yKasaHHasd 3anaya JOINOJHHTENLHO pellaeTcs TeM, YTO pPEe3UCTHBHAS IPOBOJIOKA cHabeHa
AUINeKTPHUEcKOd 000A0MKOH.

B cneayionieM YTOYHEHHM BTOPOrO YaCTHOTO Ciy4as TPEThEro BapHaHTa M300peTeHUs
Yka3aHHad 3a/ia4a JIOIIOJTHUTEJIBHO pEmIaeTCd TEM, YTO OHIACKTpHYEcKas obonouka
peBHGTHBHGﬁ HPOBOJIOKH BBHIOJIHCHA M3 HUTEH HAa OCHOBE MHHEPAIIBHEIX BOJIOKOH KPEeMHE3eMa
niu 68,3&JIBT&, WK CTEKJIa, WA KBapua, UId CMECH Hu3, IO MEHbIEH ME€p€, ABYX BHIOB
YKa3aHHBIX MHHEPAJTBHBIX BOJIOKOH.

B nanee cnenyromem yTOYHEHMH BTOPOTO YacTHOTO Cliydas TpEThEro BapHaHTa
U306peTeHns yxa3aHHas 3aja4a JONOJHHUTENBHO DEINaeTCs TEeM, YTO MEXAy TpyOkod H3
JUINICKTPHYECKOro Marepuana M, I0 MEHBIICH Mepe, ONHOH M3 TWIB3 JIONOJHUTEIHHO
PacHoAOXKeH, HO MEHBbIICH MEpe, OJIHH cliok zmsnem'pnqecxoﬁ TKaHM Ha OCHOBE MUHEPAIBHBIX
BOJIOKOH KpeMHC3EMa HIHN 6a3am>Ta, WK CTE€KJIa, HITH KBapla, UM CMECH U3, 110 MEHBIIe Mmepe,
JBYX BUAOB YKa3aHHBIX MHHEPAIBHBIX BOJIOKOH.

B 1pyroM yTOYHEHHMHM BTOPOTO YAaCTHOTO CJIydas TPETHEr0 BapHAaHTa H300pPETEHHS
YKka3anHas 3aja4a JOIIOJTHUTCIBHO DPEIIACTCd TEM, 4YTO PE3UCTHBHAas IIPOBOJIOKA cHabxeHa
JUAIIEKTPUHECKO 060104KOiA.

B passuTtuM 3TOro Apyroro yTOYHEHMs BTOPOrO YAacCTHOIO Cliydyash TPETHETO BapHaHTa
nsoGperenm YKa3aHHad 3aJa4ya JONOJHHUTEIBFHO pemacTca TEM, HYTO OUIJICKTpHYCCKas
o6oao1ka peBI/ICTI/IBHOfI ITPOBOJIOKH BBIIIOJITHEHA U3 HUTEeH Ha OCHOBE MHUHCPAJIBbHBIX BOJIOKOH
KpPpeMHe3EMa HJIH 6a3aﬂm'a, WA CTEKJIa, I KBaplla, AIA CMECH U3, N0 MeHbImel Mepe, IBYX
BHAOB YKa3aHHBIX MUHCPAJIbHBIX BOJIOKOH.

B HPGI!HOHTPITCIIBHOP'I peann3aiuil YyIIOMAHYTBIX YACTHBIX CIIyYacB TPETBEr0 BapHaHTa
HBOﬁpGTBHﬂH AOIIOJIHATECIbHO PEIIacTCs 3aJadya MNOBBINICHUSA MMPOYHOCTH H OOJITOBEYHOCTH
ANEKTPHUYCCKOr0 HarpeBaTeyis TEM, UTO BHYTPCHHSAA M BHCIHSAS T'UJIH3b] BRITMIOJTHEHB] U3 METAIA.

B yrouHeHHH yIOMSHYTOH IIPEANIOYTHTENBHOM PeaTH3aIMy PENIAIOTCS JOTIOTHATETLHEIE
3aJa4¥ TMOBBIIICHUS MEXAaHHMYECKOH JKECTKOCTH H| oBecrieyeHus IpPOCTOTHI ‘CGOP;KI/I
JJICKTPUUYECKOT'0 HArpeBaTelIsl TEM, 4YTO Ha KaXIOM H3 ABYX TOPIIOB BHYI‘peHHCfI T'HJIb3BI
BERIIIQJIHEHBI OTIHOBI B Hapy>XHOM HaIIpaBJICHUU, a BHCIITHAS r'djk3a YCTaHOBJICHA Ha YKa3aHHBIC
OTrHGHI BHYTPEHHEH I'HIIb35L.

B ycOBEpUICHCTBOBAHHOM YTOYHEHHH YHIOMAHYTON MPEANOYTHTENILHON peaTn3anuu
YK33aHHBIC HOHMOMHHTEILHEIC 3a1a4Yl NOBBINICHHUS MeEXaHUUeCKOH JKECTKOCTH M ofecrnedeHus
HPOCTOTHl COOPKH 3MEKTPHYECKOTO HAIpEBaTeNs pPellaloTCs TEM, YTO OTTHOBI B Hapy>XKHOM

HAMpaBJIeHHH Ha KaXXJAOM M3 TOPIIOB BHYTpCHHCﬁ THUJIB3bI BHIIIOJIHEHE] B BUJIE (bnaﬁua.



B naneHeliieM YCOBGDUISHCTEOBAHWE YTONHEHMS NPEATIONTHTENRHOH peanuiguuu

D A R v v & B o o o P e Sese sy seiian pagig e

TPeThero BapnaHra H306peTeHHH 3a/1a4y ITOBHIIIEHUSA MEXaHNYECKOH XXECTKOCTH U obecrneuenus

TIPOCTOTHI COOPKM INEKTPHUECKOTO HarpeBaTelis JONOMHUTENBHO PEINAIOTCS TEM, YTO HA OTHOM
U3 TOPLOB BHEIIHEH FHJIB3BI BBIIOJHEHB! OTTHOBI B HApY>KHOM HalpaBlIeHHH B Buue ¢ianua,
TIPH 5TOM OJMH U3 yKa3aHHBIX (JIaHIeB BHYTPEHHE}H I'UIIb3bI BRTIONHEH GONBINEro pasMepa, 4eM
pasMep Apyroro ee (IaHIa, 1 IPUMBIKAET K YKa3aHHOMY (h1aHIy BHEUTHEH THIIB3EL

B onHOM pa3BHTHM YIIOMSHYTOM B IpeABIAyIIEeM ab3ale peatn3aliy TPETHErO BapHaHTa
u306peTeHus JOIONHUTENBHO peIlaeTcs 3ajaya IIOBHINEHHS YA06CTBA MCIONB30BaHUS
9NEKTPUYECKOrO HArpeBaTeNs TEM, YTO Ha GOJbIIEM M3 JABYX YKa3aHHEBIX (D1aHIEB BHYTpeHHEH
THJIb3BI BEITIONIHEHEI, [10 MEHBIIIEH Mepe, ABa OTBEPCTHSA, B KOTOPHIE 3alpecCOBaHb! KieNnalbHbIe
FaiKH,

B apyrom pasBuTHU TOM e YIOMSHYTOM peaM3alli TPETHErO BapHaHTa W306peTeHns
JOHONHHTEBHO PpeINaloTCA 3aJa4M IIOBBINECHUA ynoG6cTBa M HANE)XKHOCTH IIOABEACHUS
JICKTPONMTAHUS K JJICKTPUYECKOMY HArpeBaTeII0 IIPU €ro JKCIUTyaTalldd TeM, 4YTO
SAEKTPUYECKHN HarpeBaTellb NOIOJHUTEIBHO CONECPKUT KepaMHUUECKHE W3ONATOPE! BHIBOAA H
KpeIIeHAS KOHTaKTHOM TPYMIIBI 3JIEKTPONUTAHHSA, TIPU 3TOM Ha GONBINEM M3 JBYX YKasaHHBIX
(hnanues BHyTpeHHE! TUNB3EI BHITONHEHbI, IO MEHBIIEH Mepe, JBa OTBEPCTHS MHOTOYTOIBHOMN
(GOpMEI, B KOTOPBIX CMOHTHPOBAHBI YKa3aHHBIE KEPAMHYECKHE H30IATOPEL.

B npeAnoYTHTENBEHOM HCIONHEHHMM PacKphITOM B IpeAsyrymiem af3ane pearu3anu
TPeThero BapHaHTa H300peTeHHs 3amaqyu MOBBINEHHS yAo6CTBA M HANE)KHOCTH IMOJBEICHUS
JNMEKTPONMUTAHUSA K OJIEKTPUYECKOMY HarpeBaTemiO MOMONHUTENBHO pEIIAOTCsS TeM, YTO
KOHTaKTHas Ipynna 3JIeKTPONMTaHUA CHa0XeHa TOKOBHLIBOJAUIMME pe3bGOBHIMH BHHTAMH C
rafiKkaMH, KaXIblii U3 YKa3aHHBIX KEPaMHYECKMX H30JATOPOB CONEPXUT IBE HACTH, KOTOPHIE
BRINOJTHEHE! ¢ BO3MOXKHOCTBIO CKJIEUBAHMS MX MEXAy cobo# NpH MOHTaxe CBS3YIOIMM Ha
OCHOBE CHJINKaTOB WJIM KPEMHE30JIs, HIIH KEepaMHYECKOT0 IIUTUKEpa, HIX CMECH M3, IO MeHb el
MEpe, IByX BUIOB YKa3aHHBIX MaTE€PUAJIOB, CTATHBAHMS Iaiikol Ha TOKOBBIBOASIIEM pe3b60BOM
BHHTE KOHTQKTHOM I'PYIIbI JIEKTPONMTAHNUS U MOCIEIYIONIETO CIIEKaHUS.

B uactTHOM cnydae yYHNOMSHYTOH BHINE INPEANOYTHTENBHON peaTU3aIMH TPETBETO
BapuaHTa H300peTeHHs, XapaKTEePH3YIOLIeHCs BHIIOJIHEHUEM BHYTPEHHEH ¥ BHEINHEH IHIIB3 H3
MeTajlla, AOMOMHWUTENBHO pEmaeTcs 3ajaya MOBBIIEHHS 3((EKTUBHOCTH 3JIEKTPHYECKOro
HarpesaTeNsd NpH HCHONB30BAaHMU €TI0 IJs HarpeBaHHs ra3’oo0pasHOW Cpenpl TeM, 4TO, IO
MeHbIICH Mepe, 0/IHA U3 THJIb3 BHIIONHEHA epHOpHPOBAHHOM.

B uacTHOM cilyuae IpeANOYTHTENBHON pear3anuu TPETHEro BapHaHTa ‘\n306p9reﬂm,
XapaKTepH3YIolleHcs BEINOHEHNEM BHYTPEHHEH i BHEIHER IUIb3 M3 METAIUTA, JOMNOTHATEIbHO

pemiaeTes 3adava IMOBBIIICHUS MEXaHHYeCKOi IPOYHOCTH M JOJIrOBEYHOCTH AJNEKTPUYCCKOTrO
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HATPERATENS TeM, HTO B MECTAX CTHIKA THNE3 MeXy cOGON OHM CKDETUIGHE! ClENeHHHIM
CBA3YIOIUM Ha OCHOBE CHJIMKATOB MJIM KPEMHE30JIs, UM KepaMHU4eCKOro LIUTHKepa, MM CMEeCH
U3, XI0 MeHbIEH Mepe, ABYX BUIOB YKa3aHHBIX MAaTEPHAJIOB.

B 4acTHOM ciy4ae NPEANOYTHTENbHON peanu3allMM TPETHEro BapuaHTa H300peTeHus,
XapaKTepH3yIoIeics BEITOJIHEHHEM BHYTPEHHEN U BHEIIHEH THIIb3 U3 METAILIA, IONOIHATENBHO
peluaeTcs 3agaya IMOBBIIIECHUS HAIEKHOCTH JJIEKTPUYECKOrO HArpeBaTelis MPU HUCIIONb30BaHUU
€ro IJi HarpeBaHUs KUIAKOH CpEllbl TEM, YTO B MECTAX CThIKA MIIB3BI CKPEIUICHBI Mexay coboit
CILUIOMHBIMY BOHOHENPOHUIIAEMbIMH CBADHBIMHU IITBAMH.

BHemHss rUiAB3a B COBOKYIIHOCTH C BCTAaBJICHHOM B Hee BHYTPEHHEM THIb3oU
ofecaeudBacT MEXaHHYECCKYIO JKECTKOCTh M IIPOYHOCTh JJIEKTPHUYECKOrO HArpeBaTes,
obecrieyMBaeT BOSMOXKHOCTb IIOCTPOEHMS KOpIyca, B KOTOPOM MOXET pacIojiaraThbes
AIEKTPUYECKHH HarpeBaTeNbHBIN 371eMeHT. Hanmuuue BHyTpeHHE#H rumb3bl Takxke obierdaer
H3TOTOBJICHHE 3JICKTPHYECKOr0 HarpeBaTelsd, TaK KaK BHYTPEHHSS I'WJIb3a MOXET CIYXUTh
mabI0HOM /I HAHECEHHUS CIUPATH. DJICKTPUYECKAN HAarpeBaTENbHBIN 3JIEMEHT, BEITOIHEHHbIN
B BHJI€ CIIMpPAJM, COCTOSAIIEH M3 BUTKOB PE3UCTHBHON IIPOBONOKY, O6ecreunBaeT peaTn3alio
HA3HAYEHMS OJIEKTPHYECKOrO0 HarpeBaTellss — HArpeB MMAKOM WM ra3o00pa3sHON Cpemdml.
Pacrnionioxenue 3JIeKTPUYECKOr0 HarpeBaTENILHOTO 3JIEMEHTA MEXAY Tuib3aMu obecreuuBaeT
€ro 3allUTy OT BHENIHMX BO3JeHCTBHHM M obecneuuBaeT mepenady TeIuia 4epe3 o0e T'HIb3bL
BrinofHeHHe cmupan¥ C  KOJMYECTBOM CJIOEB BHUTKOB 6ojiee  OMHOrO  yBEIMYMBAET
KOHIICHTPAIMIO MCTOYHHKOB TEIUIA, II03BOJIAET COKPATHTh UTMHY JIEKTPUYECKOro HarpeBaTels
(M3MepeHHyI0 BIONh OCH THJIB3 M CIMpANH) NPH COXPAHEHWH O6INel IIMHBI Pe3UCTHBHOM
TNPOBOJIOKH M Illara HaBUBKHU Cliupaid. B pesynsrare, ycIOBHO roBOpS, Yepe3 BHEIIHIOK THIIL3Y
NPEJACTCS TEIVIO OT BCETrO HAPYKHOIO CJIOS BHTKOB, @ Yepe3 BHYTPEHHIOK TMIIB3Y nepénae'rcx
TEIUI0O OT BCEr0 BHYTPEHHETO CIIOS BUTKOB, TakMM oOpa3oM moBbImaeTcs 3Q(eKTHBHOCTH
HarpeBa (CKOpPOCTb Harpesa) OKpyxkarome# cpensl. CpeiHHe CIIOM BHTKOB (NPH HATHYMH)
NOJ/IepKUBAIOT ¥ CTabHIM3HPYIOT TOTOKHM TEIUIA OT KpPaifHUX CIIOEB BHUTKOB B OKDYXAIOIIYIO
cpenay 4epes ofe runb3sL.

P'uRb3Bl M CHHMpans TPEeThEro BapHaHTa IPEIAraeMoro 3JIEKTPHYECKOTO HarpeBaTells
MOTyT HMeTb (opMy TpYGEI KpYrJIOro cedveHus, WM TpyOBl, HMEIOMEH B CeYEHHH
MHOTQYFONBHHK, HITH OBAT H T. JI.

CHaleHue PEe3HCTHBHOM IPOBONOKM JUANEKTPHYECKON 0GONOUKOi IpeIOTBpaniaeT
Cly4adfHBIe KODOTKHME 3aMBIKAHHS MEXIY CIOSMH BHTKOB CIHpAald, TO €CTh o6ecnéanaeT
BBICOKYIO HA[E)XKHOCTb JJIEKTPHYECKOTO HAarpeBaTeNs, B CIydYac €CIM CJIOM BUTKOB CITHpAIH

PacToNoKeHE! BIVIOTHYIO IPYT Ha Apyre.
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Bumonmchye QOQNIOUKH PEIUCTHRHON NIPOBONOKM M3 HYTEH Ha OCHOBE MMHEPANEHBIX
BOJIOKOH KpeMHe3eMa UM 6a3anbTa, MK CTEKNIa, MK KBaplla, HITH CMECH U3, IO MeHblIelt Mepe,
ABYX BUIIOB YKa3aHHBIX MHHEPAILHBIX BOJIOKOH, 06ECIIEYHBAET COXPAHHOCTE nnéneKTquecKoﬁ
000I0YKH IIPH BBICOKMX TEMIEpaTypaX, TaK KaK yKa3aHHblE BHABI BOJIOKOH OTHOCATCS K
XKapocTOMKUM BuIaM. B pesynbrate obecnieunBaeTcs Hale:KHOCTh HarpeBartels Ipd Haubonee
BRICOKHMX TeMHepaTypax pe3uCTUBHOM IIPOBOJIOKH.

HaHecenue cnoeB cnupadu BIUIOTHYIO JIpyr Ha JApyra, B COBOKYHHOCTH ¢
. PacHeAOKEeHHEM B KaXIOM CJIO€ CIMpal¥ BHTKOB BIUIOTHYIO IPYr K Apyry ofecrmeduBaer
MaKCHMAabHYIO TJIOTHOCTh TEIUIOBBIICICHUS HA €IMHHIlY UIMHBI HarpeBaTens (M3MEPEeHHYIO
BJIOJIb OCH THJIB3 U CIUPANH), YTO 06eCreurnBaeT MaKCHMAIbHYIO 3($eKTUBHOCTL HarpeBaTens
IpH OAHOW OOWIe# NNMHE Pe3NCTHBHOM IPOBOJNIOKM M OJHOM JHAMETpe BHYTPEHHeH IHIb3BL
Cxpennenne ofeux I'MIb3 ¥ CHHPAIM B OJHO IEJNOE CIEUEHHBIM CBS3YIOIMM HA ‘OCHOBE
CHJIMKATOB WM KPEMHE30JIs1, MM KEPaMHUYECKOro LITHKEpa, HJIM CMECH M3, II0 MEHbLIEH Mepe,
ABYX BHIOB YKa3saHHBIX MaT€pHallOB HMCKIIOYAET HAIMYUE IYCTOT B IPOCTPAHCTBE MENKTY
runb3amu. Benencteue sToro cosjmarorcs HamGolee GNAronmpusTHBIE YCIOBHS ANA Nepefady
TeIIa OT HAarpeBaTENIBHOrO 3NeMEHTa K TIuiab3aM. KpoMe Toro, yxasaHHble MaTepuanbl
BBIIEP)KHBAIOT BBICOKME TEMIIEPATYpHI, SBJISAIOTCA OrHECTOMKMMM, M BCIEACTBHE 3TOrO
obecrieuMBacTCs BBICOKAS HANEXHOCTh M JOIrOBEYHOCTH JMEKTPHYECKOTO HarpeBaTens IpH
BBICOKMX TEMIIEpAaTypaX PEe3WCTHBHOM IpPOBONOKA. [IpM 3TOM yKka3aHHAs AMIIEKTPHYECKas
oBonouka ofpasyer ¢ IPOBONOKOH M THIL3aMM ONHO CIEYeHHOe Ienoe. TakuM obpazom
creveHHas o6onmouka o6nanaeT GoMbIIel TEMIONPOBOAHOCTHIO, YeM HE CIIEYeHHAas 060I09Ka U3
HHTEH.

Ciou IM3NEKTPUYECKOR TKAHH HA OCHOBE MUHEPAIBHBIX BOJIOKOH KpeMHe3eMa HIIH
GaszanpTa, MAM CTEKNA, MAH KBAapIa, MK CMECH M3, IO MEHbIIelf Mepe, ABYX BUIOB YKa3aHHBIX
MHHCPAILHLIX BOJIOKOH, PAcCIIOJIOKCHHBIE MEXJIy CIHPATbIO M, 10 MEHBUIEW Mepe, ONHON U3
THJIE3 H HETIOJBKHO CKPETUICHHBIE C HUMH B OJTHO LIEJI0€ YKA3aHHEIM CIIEYEHHBIM CBA3YIONIHM,
ABJIAIOTCH APMHUPYIOIHMH, YKPEIUIAIOIMMH 3TE€MEHTaMH BBINIEYKA3aHHOTO CIICYSHHOrO [EJIOro.
Ha stame usrorosnenus HarpeBaTells yKa3aHHEIE CIIOH TKAHH YIYYILAIOT YCIIOBUS TIPOIUTKH
crMpamy CBA3yIOIuM. CIEYeHHBIe CIIOM YKa3aHHOM IMANEKTpUUYecKoN TKaHM 067aaioT
GonpIel TEMIONPOBOHOCTEIO, YeM He CIIEYEHHEBIE CNIOM. B ciyuae ecmu rUNmb3BI H3TOTOBIEHE!
M3 JNCKTPONPOBOASIIErO MaTepHana, CJIOM [MINEKTPHYECKOH TKAHM MpeNOTBPAIAIOT
VIEKTPUHECKOC 3aMBIKAHHE HA THIIB3BI B KPAaiHUX CIOSX BHTKOB cvpamd. Kpome Toro, ciowm
YKa32HHOH NMINCKTPHIECKOH TKaHH MOTYT GBITH DACIIONONKEHB! MEXIY COCETHHUME CIOSMH
BUTKOB CIHUpaMH (B 3TOM CJydYac HAHECEHHE CIIOEB BIUIOTHYIO Apyr Ha Jpyra oO3Ha4aer

HAHCCEHHUEC HACTOJIBKO 6JIPI3KO, HaCKOJIBKO ITO3BOJIAIOT 000JI0YKa IIPOBOJIOKH U CJIOH TKaHI/I).
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Crgu  YKA3aHHOM  IMONEKTDUYCCKON TKAHM SBIFIOTCH  JIOTONHMTENBHEIM  CPENICTBOM
3nex‘rpnqecxoﬁ H30JIAITHHA pe3PICTHBHOﬁ ITPOBOJIOKH, NIPENOTBpaIIalOIUM KOPOTKHE 3aMBIKAHUS
B cAydYae HEHOCTaTOYHOCTHA  YpPOBHA 3HOKTpH‘IeCKOﬁ U30JIAIHUH, obecneunBaeMoro
AUBAEKTPHYECKOM 060/109KOl pe3HCTUBHOH IIPOBOJIOKH.,

Pacnionoxenue Mexy BHYTPEHHE} H BHEIIHEH I'MIIb3aMU TPYOKH U3 JUDIEKTPHYECKOTO
MaTepuaa, HeIIOABMIKHO CKPEIIEHHOM C, II0 MEHBINEH Mepe, ONHOM W3 TUib3, B COBOKYITHOCTH
C PacrioNIOXCHUEM CIHpAId B CTCHKE YKa3aHHOM TPyOKM CO3[Jae€T MaTpHIly JUIl pa3sMelleHHUS
BHUTKOB CIIMpaid, ONPEeOOTBpalacT CMCINECHUS BUTKOB criupaiil, €CJIH BUTKH HE€ IIQJHOCTBIO
3alIOAHAIOT IPOCTPAHCTBO MEXAY T'HIIb3aMH.

Brimonnenue ykasaHHOM TpyOKH M3 IMAIEKTPHYECKOTO MATEepHana CIICYEHHEM U3
CBA3YIOINEro Ha OCHOBE CHJIMKATOB UIIU KPEMHE30JI, HIIM KepaMH4YeCKOro IUTHKEpa, HITH CMECH
3, 10 MeHbIIeH Mepe, ABYX BUIOB YKa3aHHBEIX MaTepHAaloB 06ecrneunBactT COXpaHHOCT TPYGKH
OpH BBICOKHX TEMIIEpaTypax, TaK KaK YKa3aHHBIE CIIEYCHHEBIC CBASYIOIIHUE OTHOCATCA K
OTFHCYHOPHBIM BHJAaM. B pe3yabpTaTe JONOIHUTEIBHO 00eCIeYnBaeTCs HaICKHOCTH HarpeBaTes
npu HauboJsiee BEICOKHX TEMIIEPATYpaX PEe3UCTUBHOMN IIPOBOJIOKH.

Pacrionosxenue mexay TpyOKO# M3 IHINEKTPHYECKOTO MaTepHaa |, IO MEeHbIIeH Mepe,
OAHOM U3 THAB3 JONOJIHUTEILHO, 110 MEHbIIEeH MEpe, OTHOI'0 CIIOs IlHBHCKTpH‘IecKOﬁ TKaHH Ha
OCHOBE MUHEPAJIBHEIX BOJIOKOH KpEMHE3eMa HIU 6a3am>Ta, WM CTEKJIa, HJIM KBapla, Uid CMecH
U3, 0 MEHbIIel MEpPE, ABYX BHIOB YKa3aHHBIX MUHEPAIBHBIX BOJIOKOH CO3JaeT HA 3Tale
H3rOTOBJICHUS HArpeBaTe/A YNPYrHe CJIOM M3 TKaHH MeXAy TpyOkod H TWiIb3aMH, 4TO
CHOCOﬁCTByeT HETIOABHXHOMY CKPCIIICHHIO prﬁI(H C THJIb3aMHU ITIYTEM IIOCaNKH C HATAFOM.
[TpeAnOYTHTENRHO yKa3aHHBIE CIIOM IUINEKTPHYECKOM TKaHH CKpeIUleHsl ¢ TpyOkod u ¢
FYIb3aMH B OZTHO LEJIOC CIICYCHHBIM CBA3YIOINMM Ha OCHOBE CHJIMKATOB WU KpEMHE30J11, HUJIU
KepaMH4eCKOro IUIHKepa, HIM CMECH u3, IO MeHbInel MCpE, IOBYX BHJIOB YKa3aHHBIX
marepuanoB. Taxum o6pa3’oM CIIEYEHHbIE CIIOM JUAJIEKTPUYECKOLN TkaHn obnanaror Gonbmeit
TEMJIONPOBOAHOCTHIO, YEM HE CIICYEHHBIE CJIOM. YKa3aHHAd OCHOBA I[PII-)JIeKTpPI"{eCKOﬁ TKaHU
ofecrneunBaeT ee COXPaHHOCTD IIPH BHICOKHX TeMneparypax. Henmonemxnoe ckpennenue pr61<n
C, IO MEHBIIEH Mepe, ONHON U3 THIIb3 NPEAOTBPAIIAET CMEIeHHS Tpy6KH BHYTpH HarpeBaTens
HpH TPAaHCIOPTHPOBKE, YCTAHOBKE U SKCIUTyaTallM¥ HarpeeBaTesid, IIPOoUIEBAET CpoOK cnyxch
HarpeBares,

Brimonuenue BHy’l’peHHCﬁ H BHEIIHEH rWiIb3 M3 MeTamia obGecneunBaeT OonTUMAaIbHOE
COOTHOIICHUE TEIIJOIIPOBOAHOCTH, IIPOYHOCTH H JIETKOCTH TUIB3, NPH 3TOM IO3BOJISET
BBRIIOJIHUTh THJIB3BI C JONOJHUTCIHLHBIMH KOHCTPYKTUBHEIMH  3JIEMEHTaMH, Hanpumep,

KPCHEKHBIMH OTBEPCTUAMU HITH BRICTYIIaAMH.
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HaNpaBleHUH, B COBOKYIIHOCTH C YCTAHOBKOM BHeNIHeH T'uip3bl HA YKa3aHHBIE OTTHGEI
BHYFPEHHEH FUNK3b], o6ecrie nBaeT NPOCTOTY CKPEIUICHHs FHIIb3 MEXIy cobofi, obecneunBaer
TEM €aMbIM INIOJIYYCHHE KOpIlyca HarpeBaTells, oOecreduBaeT S3alIMTy HarpeBaTelILHOro
9AEMEHTA OT BHEIUHMX MEXaHU4YECKUX BO3IEHCTBHIA.

Brimonnenue OTrHGOB B HapyXHOM HANpaBICHHM HA KaXIOM U3 TOPIOB BHYTpEHHEH
THNB3Bl B BHAe ¢uaHna ofecmeyHBaeT 3aMKHYTOCTh NPOCTPAHCTBA MEXAY THIb3aMH,
JOTIONHUTENBHO 06eCIeunBaeT 3aIUTy HarpeBaTeILHOroO 3JIEMEHTA OT BHEITHUX MEXaHWYECKUX
BO3JICHCTBHH C TOPIOB 3JIEKTPUIECKOTO HarpeBaTelis.

BrinosnHenue Ha OHOM U3 TOPIOB BHEIIHE!H THIB3bI OTTMG0B B HAPY)KHOM HANPAaBIeHUH
B Buje ¢1aHIa, B COBOKYIHOCTH C BEITOJHEHHEM OJHOTO U3 YKa3aHHEIX (JIaHIEB BHYTpeHHeH
THIIB3E! GOMBINErO pasMepa, YeM pasMep JAPYroro ee ¢aHIa, U NPUMEIKAIONIMM K YKa3aHHOMY
(iraniy BHemHeH ruIb3E! 0OECIEUNBAET TOYHOCTS [OCAIKY BHEINHEH THIB3BI HA BHYTPEHHIOL,
M 3TUM 06JeTYaeT H3TOTOBIIEHNE ICKTPHUECKOTO HATPEBATENS.

Beinontenne Ha GosblieM U3 IBYX (IaHIEB BHYTpEeHHel TMIB3EL, MO MEHBINEH Mepe,
IBYX OTBEPCTHi, B COBOKYIHOCTH C 3alIpECCOBKOM B HHX KIENATBLHBIX TaeK, 00ecreunBaeT
BO3MOMXHOCTb KPEIJICHAS 3JIEKTPHYECKOTO HAarpeBaTelss K BHEUIHEH Onope ¢ NOMOIBIO
CTaH/JapTHRIX KPEMEeXKHbBIX JAeTaieif — 6ONTOB U T. 1.

Kepamuyeckue M3014TOPEI BEIBOJA M KPEIUICHHS KOHTAKTHOM FPYIIIBI 3JIEKTPONUTAHHUS,
CMOHTHPOBAHHBIE B OTBEPCTHAX MHOTOYrONGHOH (OPMEIL, BEIONHEHHBIX Ha GONMbImeM U3 ABYX
yKa3aHHBIX (IaHIIEB BHYTPEHHEH TIMIB3B, OGECTIEYHBAIOT BO3MOXKHOCTH HANEXKHOTO H
GesomacHoro mnonBoOAa ONCKTPONHMTAHWS HA HATPEBATENBHBIA OJIEMEHT, NpeAOTBpaIIalOT
JNCKTPUYCCKOE 3aMBIKAHME JIMHMM IMTAaHMS M HarpeBaTEeNbHOIO DJJEMEHTA HA THIIb3BI
3JIEKTPUYECKOr0 HarpeBaTes. “ :

CHabxeHHE KOHTaKTHOM TIPYINEl JIEKTPONUTAHHS TOKOBHIBOISIIMMMU pe3bBoBEIMU
BUHTAMM C raifikaM¥, BHIIOJTHEHHE KEPAMHUYECKOTO M30JIATOPA M3 JBYX HYaCTel ¢ BO3SMOXHOCTHIO
CKICMBAHMA MX MeXJy co0OH IpM MOHTaXe CBS3YIOIMMM HA OCHOBE CHJIHKATOB WM
KPEMHE30]1, WM KEPaMUHECKOTo IIIMKepa, WIK CMECH M3, [0 MeHbInel Mepe, IBYX BHIOB
YKa3aHHBIX MaTCPUAJIOB, CTATMBAHUA raliKoil Ha TOKOBHIBOJAIIEM Pe3b6OBOM BUHTE KOHTAKTHOM
TPYTHBI SCKTPOMUTAHNUS U TIOCIEAYIOMIErO ClIeKaHUs obecneunBaeT JONONMHUTENBHOE YI05GCTBO
MOHTaKa i AONOJHUTELHYIO HAJIEXKHOCTh KPEITIEHHS YKa3aHHBIX H30ISTOPOB.

BrimonHenne, mo MeHslied Mepe, ONHOM H3 rHNB3 nepdopUpOBaHHOM yiydmaeT
TenI006MEH HarpeBaTENIbHOTO 3NIEMEHTA C OKPYXKAKOIIEH cpenoit. ITeppopupoBanHbIe rHIB3EI
IIPEAHA3HAMEHBI /UL TIPUMEHEHMsS HArpeBaTels B MSIEKTPUYECKOH cperxe, Hanpnivxep, B
rasooBpasHoii cpene.
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Cxpeneue THTk3 Mexay cofiolf B MOCTAX CTHIKA CICUSHHEIM CBAIYIONIAM Ha OCHOBE
CHIIMKATOB MM KPEeMHE30d, UM KEepaMUYeCKOro IUIMKepa, MM CMECH U3, 0 MeHbIIeH Mepe,
JABYX BHJOB YKa3aHHBIX MAaTe€pHalioB, OOECIEYMBAET NMPOYHOCTH M Tra30HENPOHHHAEMOCTH
CTBIKOB, B T. Y. [IPH BBICOKHX TEMIIEPATypax Pe3UCTUBHON IPOBOJIOKH.

CkpenneHue runp3 Mexay cofoif B MecTax CTHIKA CIUIOIIHBIMH BOJOHENPOHMIIAEMBIMH
CBapHHIMH LIBaMM O0GECIIEYHBAET 3allUTY OT KOPOTKOTO 3aMBIKAHMS HATPEBATEIHHOTO 3TEMEHTa
Ha THAR3BEl M HA OKPYXAaIOUIyI0 Cpely B Ciyyae, eciM OJJIEKTPUYECKHM HarpeBarenhb
HCHOJIB3YETCH B JNIEKTPONIPOBOAIEH cpene.

Crupaies HarpeBaTeNbHOTO 3IEMEHTa MOXET OBITh BBHIIOJHEHA HABMBKOM HECKOJBKHX
OTPE3KOB  MapaUIeNbHBIX  PE3UCTHBHLIX  IIPOBONOK  (Hampumep, IUIOCKMH  IIy4YoOK,
c(hopMUpOBaHHEI M3 TpeX ONMHAKOBHIX OTPE3KOB IIPOBOJIOKM, HAHECCHHBI B BHIE
MHOTOC/IOMHON CHHpaly Ha BHYTPEHHIOIO TMIB3y). TeXHHYeCKHH pe3yNLTAT B 3TOM Clydae
3AKMIOMAeTCA B COOTBETCTBYIOIIEM KpDarHOM YBEIHYCHHM MOIIHOCTH 3JIEKTPHYECKOrO
HarpesaTensd NPH HEU3MEHHBIX 3HAYEHMSAX UIMHBI OJTHOIO OTPEe3Ka PE3UCTHBHOMN IIPOBONOKH, €e
MapKH, AMaMeTpa ¥ HeH3MEHHOM 3HaYCHUH NUTAIOUIEr0 HAIPSKEHHUS. '

BapuaHTBl @IpennaraeMoro TEXHHYECKOTO pElISHHs MOSCHSIOTCA HA IIpHMepax
OCYHIECTBICHHUA ¢ IPUBICYEHUEM CIACIYIOMMUX YIIPOIIEHHBIX YepTexel.

@ur. 1. Ilepseii BapuaHT, AByXClO#Has crupains. Bux A-A B OpoNONBHOM paspese W
BUI b c Topua.

@ur. 2. Ilepserit BapuanT, TpexcioiHas ciupais. Bux A-A B IpoJIoasHOM paspese U BUL
b ¢ ropua.

Our. 3. IlepBriit BapuaHT, NByXCIIOMHAs CIIMPATH U3 ABYX OTPE3KOB IPOBOJNOKH. Bux A-
A B MpoJonsHOM paspese u BuA B ¢ Topia.

ur. 4. Bropotit BapuanT. Bux B mpononsHoM paspese. .

Ouwr. 5. TpeTnit BapuaHT. Bun B mpononsHOM paspese.

®@ur. 6. Tpetuit Bapuanr. JIyumee ucnonuenue. Kpyrnas dopma IIONIEPEYHOTO CEUCHHUH.
Bun A-A B npenonbHOM paspese u Bua b ¢ Topra.

Qur. 7. Tperu#t Bapuanr. Jlyumee ucnonuenme. Ksanparnas dopMa momepedsoro
ceueHus. Bun A-A B npoonsHOM paspese u Bua b ¢ Topria.

@ur. 8. M3onarop. PazoOpannsrii Buz.

@ur. 9. CxeMa CpaBHUTEIILHOrO MCIIBITAHKUS OJHOTO AHAJIIOTA TPETHEr0 BapHaHTa U ABYX
HCHOAHEHHMH TPETHETO BapHAHTA,

IIpuMeps! IepBOro BapHAHTA SMEKTPHYECKOTO HArPEBATEN s (CM. ¢ur. 1 — dur. 3)

OJeKTpUYecKHi HarpeBaTens | BEIIONHEH B BUAE cupanu 2 Tpy6uaroit ¢opMel,

COCTOAMIEH H3 BHTKOB PE3UCTUBHOM IPOBOJIOKH 3. CIIHPHJIB 2 SJICKTPHYECKOI'0 HarpeBaTens,
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H300paKeHHOO 13 U, |, CONCPXHT CII0H 4 M3 BOCKMH BHTKOB 33 MEHRINETO ZMAMeTpa U CIOH
5 u3 BoceMH BHTKOB 36 Gonblnero nuameTpa pE3UCTHBHOM NPOBOJOKH 3. Crupans 2
3ACKTPHYECKOrO HarpesaTes, H306paxeHHOTo Ha GUT. 2, COnep UT TpH clios 4, 5, 6 U3 BUTKOB
BO3pacTarolero NMaMeTpa COOTBETCTBEHHO 3a, 36, 3B pesucTHBHOM mposonoku. Crmpans
3JIEKTPHIECKOro HarpeBatess 2, u3oGpaxeHHOro Ha ¢ur. 3, conepxuT apa cos 4, 5 BUTKOB 3a,
36 pesWCTHBHON NMPOBOJNIOKH, NPHYEM CIHpPaTh BHIIOMHEHA HABHBKOLX napsl 7 napamieapHBIX
OTpe3koB 3;, 3, pesucTMBHOH npoBonoxu 3. PesuctmBHas mpoBonoka 3 HarpeBarene,
u306paskeHHbIX Ha ¢ur. 1 — dur. 3, Bemonnena u3 crnasa X23I0ST (pexpans) u cuabxena
AMINIEKTpUHECKOM 06010uKoH 8 M3 kpemHeseMHBIX HHTeld. BHyTpennme muamerpsr (Ds, D3)
enupane#t pasHel 60 MM (mpomopuuu Ha durypax 1 — 5, 9 wmckaxensl mms ynoGcrsa
H300paKeHUA MENKHX JeTanel), AWamMeTp MpPOBONOKM cocTaBaser 0,6 MM, TONIIMHA
auanexTpuveckod obenouku cocraBmser 0,7 MM. B momepeunoM ceuenuu CIIHpAJIM UMEIOT
hopmy oKpyxHOCTel, HO BO3MOXHA HHast HOpMa, B TOM UHCTe IEpPEMeHHAs dopma no anviHe
Harpesatens. s HarIsAHOCTH Ha GUr. 3 cedueHms QUdIeKTpHUecKuX 06ooueK 8 OTpesKkoB 31,
3, Pe3UCTHBHOM NIPOBOJIOKH 3 B Mape 7 OTIMYAIOTCS TOHOM TOYEHHOM mTpuxoBku. Ha ¢wur. 1 —
¢ur. 3 HpeAcTaBACHHI NPEANOYTHTEIBHEIC HCIIONHEHUS IEPBOTO BAPHAHTA u306peTeHus: cjiou
BHTKOB CIMPAT¥ HAHECCHB! BIUIOTHYIO IPYr Ha ApYyra, a B KaXAOM CIO€ CIOMDAIM BHTKH
PACTIONIOXEHE! BIUIOTHYIO APYT K APYry (TO €CTh, PasAeNeHBl TOJBKO MMAIEKTPHUECKOM
000AOYKOH PESHCTMBHONM NpPOBONOKH). I[IpM 3TOM mPOCTPaHCTBEHHAs KOHLICHTpAIHS
HCTOYHWKOB TEIUIOBBIICICHHS, T. €. BHUTKOB PE3UCTHBHON INPOBOJIOKM, NIPH MOIKITIOYEHUH
SJICKTPONATAHUS NPOTOPIIHOHANIFHA KOJNMYECTBY CIIOEB BHTKOB B CIUpaNd (IPY OXHHAKOBOM
JUIMHE PE3UCTHBHOH NPOBONIOKM M OIMHAKOBOM Juamerpe crupamm). IIpomopuuoHansHo
KOJMYECTBY CIOCB BHTKOB CIMpalM YMEHBINAETCS JIMHA 3JIEKTPHYECKOTO HarpeBaTels.
OneKTpUUEeCKMe HarpeBaTeld CHA0EHB! KOHTAKTHBIMU rpynnamu (KOHTakTHl 9a, 96, 98, 9r),
CAyXallUMM IS TOAKMIOYCHUS OMEKTPONMTaHus. I[Ipu wcnonb3oBaHum 3nMeKTpUdecKHe
HarpeBaTe;IM MOTYT OLITH YCTAHOBJICHBI Ha KapKac, Ha IOJICTABKY, Ha IIOJIBEC H T. II.

IIpuMep BTOporo BapuanTa 3N€KTPHYECKOTO HArpeBaTes (cM. dur. 4)

OnexTpuYecKkuit HarpesaTens | BEITONHEH B BHIE Tpy6ku 10 kxpyrnoro momepeuHoro
CCHEHHA C BHYTPCHHHUM nuameTpoM Ds, pasHeM 60 MM, cneuenHoit u3 JH3JIEKTPAIECKOTO
MATCpHaNa — CBA3YIOIIEro Ha OCHOBe kpeMHesons. B cremke 11 Tpy6km 10 pacriomoxena
CIMpans 2, COCTOAIIAs M3 BUTKOB  BO3DPACTAIOLIETO nuamerpa 3a, 36, 3B pe3sMCTHBHON
TIPOBOJIOKH H colepXarast Tpu clos 4, 5, 6 BUTKOB PE3UCTHBHOM MPOBOJIOKH. Crompans 2
3aneycHa B cTeHKe 11 TpyOku 10. s yMeHbIIEHHS MeXaHMYeCKuX HamnpsoKeHuit B Tpy6Gke 10
TIpH HArpeBe PESHCTHBHAA NMPOBONOKA MOXET ObITh CHabeHa oGonouxol u3 xapocTodkux,
HanpuMmep, KPeMHE3CMHBIX, HUTCH. PesucTHBHas MPOBONOKA BHIMONHEHA U3 craa X23IO5T
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(dexpanp), muauetp 0,6 MM. TIpocTpancTREHHAS KOHUCHTPAIUS HCTOYHHKOB TCIVIOBLUIENEHHS,
T. € BHUTKOB PE3UCTUBHOH IPOBOJIOKH, IIPEBBHINAET COOTBETCTBYIOUIYIO KOHIEHTPAIMIO
Gmxafinero aHamora, MO0 MeEHbIIEH Mepe, BTPOE TONBKO BCJIEICTBHE BHINONHEHHS CIHPATH
TpexciaoiHo#d. COOTBETCTBEHHO, MIJIHMHA JJIEKTPUYECKOrO HAarpeBaTels YMEHBINACTes, HO
MEHBHIEH Mepe, BTpoe. JJIEKTPUIECKHH HarpeBaTelb CHaGkeH KOHTAKTHOMN rpymHol (KOHTaKTEI
9a, 96), eayx)alMMH U IOXKITIOYSHHS IEKTPONUTAHUS. [IpH MCIIOIB30BAHUH 3IEKTPHYECKHI
HarpeBaTeab MOKET OBITh YCTaHOBJICH Ha KapKac, Ha IOJCTABKY, Ha IIOJBEC U T. II.

ITpuMeps! TpeThero BapuaHTa dIEKTPHIECKOro Harpesarens (cM. ¢ur. 5 — dur. 7)

OJJIEKTPUYECKUH HarpesaTenb 1 CONEPXKUT BHEIIHIOIO THIB3Y 12 M BHYTPEHHIOW THIB3Y
13, BcraBmeHHyr0 BO BHemHIOIO TmiIR3y 12. Mexay rumssamu 12, 13  pacnonoxen
JNIEKTPUYECKHHM HAarpeBaTeNbHEBIA 3JIEMEHT, BHINONHEHHBIA B BUJE CIHMpaNTH 2, cocTosumeH 'u3
BHTKOB PE3UCTHBHOH INpPOBOJIOKM, HaHECEHHOM Ha BHYTPEHHIOIO T'wib3dy 13 M comepsammeit
HECKOJILKO CIIOEB BUTKOB PE3UCTHBHON IIPOBOJIOKH.

OneKkTpUYECKHit  HArpeBaTeNbHBIN  JJIEMEHT  JNEKTPHYECKOro  Harpeparens |,
HPEACTaRICHHOro Ha Qur. 5, BHIIONHEH B BHIE cIHpany 2, comepxameii Tpu enos 4, 5, 6 us
BUTKOB BO3PACTAIOLICTO AMaMeTpa COOTBETCTBEHHO 3a, 36, 3B pe3ucTuBHON mpososnoxu. Ero
ruiib3sl 12, 13 BEITIOHEHE! U3 CTANH; MEX/y THJIb3aMH pacronoxena Tpybxa 10, chopmoBanHas
U3 JHUIJIEKTPUYECKOro MarepHana (CBA3YIOUIEr0O Ha OCHOBE KPEMHE30Ns) H HEMOABHIKHO
creveHHas ¢ BHemHel runp3oi 12. TpyOxa 10 MoxeT GBITh BEINONIHEHA COCTABHOH, CKIIESHHON
U CIEYECHHOH M3 HECKOJBKUX MOJYLUWIHHIPOB pa3sHOro nuamerpa. Crupans 2 pacronodeHa B
crerke 11 TpyGxu 10. BayTpennss runs3a 13 ¢ BHyTpennum auamerpom D, paBHEIM 60 MM,
ofepHyTa HENpPOBOAAIIMM KPEMHE3EMHBIM IOJOTHOM 14 M C HATATOM YCTAaHOBNEHA BHYTDb
TpyGku 10, Tak uTo Mexay ruwiub3oit 13 u chmpanelo 2 pPaclONOXeH TONBKO CloH
AVINEKTPUIECKOM TKaHH — KpeMHe3eMHoro monoTHa 14. TlpocTpaHcTBeHHAas KOHIEHTpauus
WCTOYHWKOB TCIUIOBBINENIEHHS, T. €. BHTKOB DPE3UCTUBHOH IIPOBOJIOKM, IIPEBHILIAET
COOTBETCTBYIOIIYIO KOHICHTPANHIo Giubkaiinero ananora, Mo MeHbIIEH Mepe, BTPOE TONBKO
BCTIEICTBHE BBHINOJIHEHHsS CIUPaNM TpeXclokHo#. COOTBETCTBEHHO, MTHHA 3NIEKTPUYECKOTO
HarpeBarte/ls YMEHBLIACTCS, O MeHbIelf Mepe, BTpoe. DleKTpUYecKuil HarpepaTeNnb cHabXeH
KOHTaKTHOM rpymnioi (KoHTakThl 9a, 96), CiiyalyMu IS IO AKITIOYEHHS 3JIeKTponnTaHﬁ;I. Ipu
HCIIONIB30BAHUA SJIEKTPUYECKUA HAarpeBarellb MOXET OBITh YCTAHOBJEH HAa KapKac, Ha
HOACTABKY, Ha MOJBEC H T. IL.

OneKTpUYMecKui HarpemaTenb 1, npejcTaBneHHEN Ha Qur. 6, COJICP’)KUT BHELIHIO0
THIBSY 12 ¥ BHYTPEHHIOIO THIB3y 13, BCTAaBIEHHYIO BO BHEIIHIOI THIB3Y, a TaKxe
PACTIONIOKEHHBIA MEXIY YKa3saHHRIMHM TMJIb3aMM SNIEKTPHYECKH HarpeBaTeNbHBIH 3JIEMEHT,

BBIIOJIHEHHBIA B BUAE ciMpand 2 TpyG4yaTodt GOpMEI, COCTOSIIEH U3 BHTKOB BO3PacTaroLEero
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AugueTpa 38, 30, 38, 31 PeIMETURHON NPOBOJIOKH, HaHECeHHOH Ha BHYTPEHHIOI THNB3Y 13, 1
cozepxaiedl COOTBETCTBEHHO ueTwlpe cnos 4, 5, 6, 15 Butkos. PesnctuBHAs mpoBonoka
CHaBKeHa AUSNEKTPUYECKO# 060704uKol 8, BEIMONHEHHONM B BHAE OILIETKH H3 KPEMHE3EMHBIX
HuTell. luametp pesucTuBHOM npoBonoku paseH 0,6 mM. Tommuna o6onouxu 8 pasra 0,7 MM.
Jnamerp BHyTpeHHmH runesbl 13 pasen 60 mM. Cnom 4, 5, 6, 15 crnmpanu 2 HaHeceHH
BHAOTHYIO APYF Ha Apyra. B xaxuoM ciioe criupamy BUTKH PaclOIOKEHH! BIUIOTHYIO APYT K

APVFY. HpOGTpaHCTBeHHaH KOHHOEHTPallUd HCTOYHHUKOB TEMJIOBBLICIIEHUS, T. €. BHUTKOB

va.SHGTHBHOﬁ HPOBOJIOKH, IIPEBBIINAECT COOTBETCTBYIOINYIO KOHIEHTPAIUIO 6mxaitmero

aHajora, IO MEHBIIEH Mepe, BYETBEPO TONBKO BCICACTBHEC BBIIONHEHHS CIHPAIH
4eThIPeXCIOMHON. COOTBETCTBEHHO, JIMHA SJIEKTPUYECKOrO HArpeBaTeNs YMEHBINASTCS, IO
MeHpIIe# Mepe, BYETBEpO. Mexay cnupamsio 2 M rumssamu 12, 13 PACIIONIONKEHBI CJIOH
AuaneKTpudeckoi TkaHu 14, BrIpaGoTaHHOR Ha OCHOBE KpeMHe3eMHBIX HuTell. OGe ruib3k, 06a
CNog TKaHW, M CIHpalb, BKIOYas O0GOJOYKY €€ IPOBONMOKH, CKPEeIsieHhl B OJHO HENoe
GHEHYEHHBIM CBA3YIOMIMM Ha OCHOBE KpeMHe30: . IIpy usroToBneHuy Harpesatens 1 IPOBOIOKY
B 060704Ke HaMATHIBAIOT C HATATOM NOCIOMHO Ha IMIB3y 13, mpenmBapuTensHO 0GepHYTYIO
NEHTOH KPEeMHE3eMHOHM TKaHM, NMPOMHUTHIBAA IIPH 3TOM Pa3BeJEHHEIM B BOJNE CBS3YIOLIMM.
Konupr pesucTuBHOM mpoBomOKM 16, 17 3a4MIIAIOT W 3aKPEIULTIOT B IIPEABAPHTENHHO
YCTAHOBJICHHBIX B KBaJIPaTHBIX OTBEPCTUAX 18 dnanna 19 rune3sl 13 pasbeMHBIX KepaMHYECKUAX
usosTopax 20 ¢ KOHTaKTHOH rpymmoit 9a, 96. [Tapusie wactu 21, 22 (cM. dur. 8) H30MITOPOB
20, mpeABapUTENbHO CKIECHHBIE MEXIY COOOM CBS3yIONMM, CTATHBAIOT raiikamu 23, 24,
YCTAHOBICHHBIMH Ha pe3bbOBbie CTEPXXHM 25 KOHTakTHOH rpymmbl. IloBepX HaHeceHHOM
CHMPANH HaKIaABIBAIOT CJIOM KpeMHe3eMHOH TkaHM. II0 NOCTHIKEHMM HPONMTKH HAHECEHHOM
CHHPAJIM M CIOEB TKAHH CBA3YIOIUM (T. €. IOCIIE 3aN0IHEHAS MYCTOT CBA3YIONMMM) Ha CITHPAID,
0BepHYTYIO CII0EM KPEMHE3EMHON TKAHH, YCTAaHABIMBAIOT C HATArOM THIB3y 12 Cxpemnsior
ruab3sl 12, 13 Mexay cobol, IpoMassiBas IpH 5TOM MECTa CTHIKOBKH CBA3YIOIIMM. 3aTeM 1o
M3BECTHRIM METONMKAM IIPOH3BONAT CYIIKY M CIIEKAaHHe cBsytomero. Ilpu skcmiyatamuu
MEKTPUYCCKOr0 HArpeBaTeNnsd KOHTAKTHl 9a, 96  MOAKMIOYAIOT K BHEIIHEMY HCTOYHHKY
3MeKTponuTanus (He mokasaH). Kpenar marpesatens 1 kx BHemmei omnope (He HmOKa3zaHa) ¢
HOMOIUIRIO KNENATBHEIX raek 26, 3anpeccoBaHHLIX BO (aHer 19 rus3Er 13,

OAeKTpUYeCKMH HarpeBaTeNb, IPEACTABIEHHBIM HA Gur. 7, OTIMYaeTCS OT
SNICKTPHUCCKOTO HArpeBaTeNd, MpEICTARICHHOr0 Ha Qur. 6, Tonbko GopMolt IomepedHsIX
CEUCHHH cMpany ¥ runs3. [une3sr 12, 13 anexrpuueckoro Harpesarens, IIPEICTABIICHHOrO Ha
ur. 7, HMEIOT MOmEpeYHOEe CeyYeHHE kBagpaTHo# ¢opmel. CropoHa KBajpara,

COOTBETCTBYIOLIEr0 IONEPEYHOMY CEYEHHIO THIb3Bl 13, paBHa 60 Mm. Burku Crpam
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VIEKTOHNSCKOTO HATPeBatens, NPSACTARNGHHOTO Ha ur. 7, MMeioT KBpapatHylo (opmy.
O6o3navenus no3uumit Ha purypax 6, 7 coBnanaror.

Ha ¢ur. 8 npexctaBnen uepTexx cocTaBHOro Hsonstopa 20, HCHOIB30BAHHOFO B
HCTIONHEHHSX 3JIEKTPHYECKOTO HarpeBaTells, MPEeICTaBIeHHBIX Ha dur. 6, ¢ur. 7. KsanpatHas
dopma (CO CrIXEHHBIMH YIJIaMH) XBOCTOBHKA 27 ofecrmeuuBaeT HENOIBHXHYIO IOCAIKY
aneMenta 21 B kBanpaTHOM oTBepetyd 18 duanna 19 runs3sr 13 u B yriyGnenun 28 snemenTa
22, |

Ha <¢ur. 9 nmpeacrabneH cXeMaTHYHBIA depTeX, NOSCHSIOMME  CpaBHEHHE
3 peKTUBHOCTH TPETHErO0 BapHaHTa IPEMTaraéMoOro 3JNEKTPHYECKOTO HAarpeBaTels C
spdexruBHOCTRIO Ompkalimero amanora. J[is cpaBHeHHS >D(MEKTUBHOCTH SIEKTPHYECKHE
HarpeBaTellH YCTaHaB/IMBAIMCEh B «BO3AYIIHYIO TEMIOBYIO MymKy» 29, cogepxamyio nuddysop
30 u BenrriATOp 31, yeraHoB/eHHEIH Ha BXoze muddy3opa. Cnesa nokasan Bua c6oky, crpasa
BUJ ¢ BhIXoaHOro Topna. [luamerp D nuddysopa cocrasnser 210 mm. [Inuna L nuddysopa
cocrasnser 300 MM. TIpOM3BOAMTENLHOCTE BEHTHNIATOpPA cocTaBiaser 300 M /u. Temneparypa
oxpyxaromero Bo3nyxa pasHa 20 rpaj. C. BeHTHIATOP moJaeT OKpy XAl BO3IYX Ha YeThIpe
3IEKTPUYECKUX HarpeBaTelsi MOLIHOCTBIO 1Mo 750 BaTT, ycTaHOBIEHHBIX B nuddysope u
TOJKMOYEHHBIX K CETH nepeMeHHoro Hampsbkeus 220 BombsT. Juamerper (Dj, Dj, Dy)
BHYTPEHHEH TM/Ib3BI BCEX CPABHUBAEMBIX JNEKTPHYECKUX HAarpeBarelieli OMMHAKOBLI M paBHEI 60
MM. YeroBHOH Mepol a(dexTHBHOCTH dMeKTpHUecCKHX HarpeBatenieif SBISETCA TeMIeparypa
BO3JlyXa Ha BeIXoze auddysopa.

B kawecTBe ONHOTO MCIOJNHEHHs NpPEJIAraeMOTO HATrPEBAaTeNs HCIIONb30BAICH
HAarpesatesib, MPEeICTaBICHHEIH Ha (QuUr. 6, CIMpanh KOTOPOro COAEPXHT HETHIPE CIIOS BUTKOB
pe3HCTHBHOM npoBonokH. JlnuHa L4 3Toro Harpemarens ¢ ¢uaHnmamu coctaBiser 65 M.
Huamerp HapyxHO# Twie3el 76 MM. CXeMa «TeIIOBOM IYIIKM», OCHAIICHHOH TAKHMH
HarpeBaTe/ssMU 14, Ipe/ICTaBIIeHa B HIDKHER yacTH ¢ur. 9.

B kadecTBe BTOPOTO HCIONHEHHS IPE/JIAraeMoro HarpeBaTens WCIONb30BANCH
HarpeBaTesb, KOTOPBIH OTIIMYANCS OT HArpeBaTels, IPeACTaBIeHHOro Ha (Hr. 6, TeM, YTO ero
CIypais CONEPIKUT ABA CJI0A BUTKOB PE3HCTUBHOM nposonoku. {nuHa L, atoro Harpepatens 1,
¢ dnanuamu cocrapiseT 95 MMm. Jluamerp HapyxKHOM ruib3sl 71 MM, CXeMa «TeIioRoil ITyIITKU Y,
OCHAIIGHHOH TaKMMH HarpeBaTelsMy, IPEICTaBlIeHa B cpeHelf yacTH dur. 9.

B KavecTBe M3BECTHOrO aHATOra HCIONB30BAICS HATPEBATEIs, KOTOPBIM OTJIHYANICS OT
HarpeBates, NpeJCTaBICHHOro Ha (ur. 6, TeM, 4TO €ro CIUPANh COAEPKUT OUH CIIOH BHTKOB
pe3ucTHBHOM mpoBonoku. Jlnuna L sToro Harpesatens 1, ¢ dmanmamu cocrapmser 170 M.
Jluamerp HapyxHOM rwis3sl 65 MM. CxeMa «TemnoBoit MYIIKW», OCHAIICHHON TaKkUMH
HarpesaTe/AMH, TIPe/ICTaB/IeHa B BepXHeli yacTu ¢wur. 9.
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Ilo peaympraTaM NpOBEAEHHBIX MCHHITAHHN TEMNEPaTypa BO3AYXA Ha BEIXOIE
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Auddysopa «TenAoROH HYHIKHY», COCTARMIIA!

42 rpan. C — A 3NEKTPUYECKUX Harpepareleif-aHanoros, CIMPAs KOTOPBIX CONCPHHUT
OJIMH CAOH BUTKOB PE3UCTHBHO NIPOBOJIOKH;

64 rpan, C — ana mpeUTaracMbIX JIEKTPUYECKUX HarpeBareNiedl, CHOHMpalb KOTOPBIX
COMEPUT JIBa CJI0 BUTKOB PE3UCTHBHOM ﬁposonom; "

80 rpan. C — g mpemaraeMbIX JNEKTPHYECKUX HArpeBaTeNielf, COMpath KOTOPHIX
COAEPIKHUT YETHIPE CJI0S1 BUTKOB PE3UCTUBHOMN MPOBOIOKH.

IpeanaraeMelii 3JeKTpHUYECKHUii HarpeBaTeslb MOXeT OBITh NPHMEHEH BO BeeX 06acTax
HapOJHOTO X035HCTBa, B KOTOPHIX B HACTOSIIEE BPeMs NIPUMEHSIOTCS U3BECTHHIE HAIPEBATENH —
aHAJIOTH TNpeaaraeMoro Harpeparens. IIpemnaraemeri smeKTpudecKuit HarpeBaTelb MOXET
ObITh M3TOTOBJIEH HA CYNIECTBYIONIMX NPOU3BOJCTBEHHEIX NPEANPUITHSX TEKTPOTEXHUUECKOHN

NPOMBIILTICHHOCTH, C HCITOJIh30BAaHUEM U3BECTHBIX HCXOMHBIX MATEPHAJIOB.



OOPMVIJIA
1. Dnextpuyeckuit Harpesatens (1) B Bune cnupanu (2) Tpy64aToi GOPMBI, COCTOALIEH 13
BUTKOB PE3MCTHBHOH MNPOBOJIOKH (3), OTIMYAIOLIMNACS TEM, YTO COAEPHKHT, IO MEHbIIEH
mepe, nBa ciost (4, 5) BUTKOB (3a, 36) pe3UCTUBHOM IIPOBOJIOKHM, TIPH 3TOM PE3UCTHBHAS
MPOBOJIOKA CHAOXeHa AUAJIEKTPHYECKOH 000104K0H (8).
2. Dnexrpudeckuii Harpesatens (1) mo 1. 1, oTIMYArOIMIiCS TEM, YTO JHDJIEKTpUYECKas
06004Ka (8) pe3uCTHBHOMN IPOBOJIOKH (3) BBHINONHEHA H3 HUTEH HA OCHOBE MHHEPAIBHBIX
BOJIOKOH KpeMHe3eMa Wiin 0a3aibTa, UM CTEKJIa, MM KBAplla, MIIM CMECH M3, II0 MEHbIIEH
MEpe, IBYX BUIOB YKa3aHHBIX MUHEPAJIbHBIX BOJIOKOH.
3. Dnektpuveckuii Harpepatens (1) mo 1. 1, oTiMyaroImiics TeM, YTO YKa3aHHBIE CIIOU (4,
5) BuTKOB (3a, 36) HaHeceHb! BIUIOTHYIO APYT Ha APYra, a B KaXIOM CIIOE criupanu (2)
BUTKHU PacIIOJIOKEHBI BILIOTHYIO IPYT K APYTY.
4. Omextpuyeckudl Harpesatenb (1), BbmonHEHHBI B BHme TpyOkm (10) u3
AUDJIEKTPUYECKOro Marepuaia, B crTeHkKe (11) xoTopol pacnonoxena cnupans (2),
COCTOSAIIAst U3 BUTKOB PE3UCTHBHOW MPOBOJIOKH (3), OTIMYAIOIIMICS TeM, YTO yKa3aHHas
CIMpaJIb  COAEPXKMT, MO MEHbIIEH Mepe, aBa cios (4, 5) ButkoB (3a, 30) pe3uCTUBHOM
IPOBOJIOKH.
5. DOmextpudeckuit Harpesatens (1) mo m. 4, OTIMYAIOIIMHCA TeM, YTO TpyOka (10)
BBIIIOJIHCHA M3 CIIEYEHHOIO CBS3YIOLIETO Ha OCHOBE CHJIMKATOB MJIM KPEMHE30JS, MK
KepaMUUECKOro LIIMKEpa, MM CMECH M3, IO MEHbIIeH Mepe, IBYX BHIOB YKa3aHHBIX
MaTepHajIoB.
6. Onextpuueckuii Harpesarens (1) mo m. 4, OTIMYAIOLIMICS TeM, YTO pEe3UCTHBHAS
NpoBoJIoKa (3) CcHabXeHa UAIeKTPUUIeCcKoii 060m04Koi (8).
7. Dnexrpudeckuii Harpeatens (1) Mo m. 6, OTIMYANOMMIHCA TeM, 4TO JHDJIEKTPUYECKast
o6onouka (8) pe3uCTUBHOM MPOBOIOKH (3) BHIIOJIHEHA M3 HUTEH Ha OCHOBE MHHEPATbHBIX
BOJIOKOH KpeMHe3eMa Wi Oa3anbTa, HIIH CTeKJIa, I KBapla, TN CMECH U3, II0 MEHBLIEH
Mepe, ABYX BHIOB YKa3aHHBIX MUHEPAIbHBIX BOJIOKOH.
8. Dnexrpudeckuit HarpeBaTens (1) mo m. S, OTAMYAIOMIECS TeEM, 9TO PEe3UCTUBHAS
MpoBoJsIoKa (3) CcHabXeHa IMAIEKTPUUIECKOoi 060104Koi (8).
9. Onextpuyeckuii Harpesarens (1) mo n. 8, oTAMYAOLIMIACS TEM, 4TO JU3JIEKTpUYecKast
obonouka  (8) pesucruBHOM mpoBomokH (3) BBIMTOJIHEHA M3 HUTEH Ha OCHOBE
MHHEPATHHBIX BOJIOKOH KpeMHe3eMa WM GasanbTa, WIH CTEKJa, WM KBApUa, MJIH CMECH
H3, 10 MEHBLICH Mepe, IBYX BUIOB YKa3aHHbIX MUHEPATBHBIX BOJIOKOH.
10. Onextpuueckuit Harpesarens (1), comepKaulMi BHELIHIOK rie3y (12) wm

BHYTPEHHIOIO THIIB3Y (13) , BCTaBNEHHYIO BO BHELIHIOK I'UIIB3Y, @ TAKXKE PACIIONOKEHHbIH
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MEXIY yKa3aHHBIMH I'MJIb3aMH JJICKTPHUECKHH HarpeBaTeNbHBIN 3JIEMEHT, BBLITOIHEHHBIH
B BUJIE CIUpaH (2), cocTosIeH H3 BUTKOB Pe3UCTHBHOM MpoBOJIOKH (3), HaHECEHHOH Ha
BHYTPEHHIOIO THJIB3Yy, OTJIMYAIOIIMICA TEeM, YTO yKasaHHas CHHUPATh COJICPKHT, IIO
MEHBIICH Mepe, 1Ba ¢i1os (4, 5) BUTKOB (3a, 36) pe3uCTHBHOMN MPOBOJIOKH.

11. Onexrpuyecknit Harpesatenb (1) mo m. 10, OTIMYarOlIHiicsa TeM, YTO PE3HCTHBHAS
poBoJIoKa (3) cHabXeHa AUDIIEKTPHIECKOH 06010uKoi (8).

12. Dnextpudeckuit Harpesatens (1) mo . 11, oTiIHYAKOLIKIACS TEM, YTO AUAJIEKTPHYECKas
06os104Ka (8) pe3ucTUBHOM NPOBOJIOKHK (3) BBINOJIHEHA M3 HUTEH HA OCHOBE MUHEPAIBHBIX
BOJIOKOH KpeMHe3eMa 1iu 0a3anbTa, WM CTEKIa, AH KBaplla, UM CMECH U3, TI0 MEHbIIE
Mepe, IBYX BUAOB YKa3aHHBIX MUHEPAJIBHBIX BOJIOKOH.

13. Dnextpuyeckuit Harpesatens (1) no m. 12, oTIMYarOLIMKACS TeM, YTO CIOH CIIMPAIIH
(2) HaHeCeHBI BILIOTHYIO JPYT Ha Apyra, a B KaX/AoM cioe (4, 5) cnupanu BuTkH (3a, 36)
pacronokeHs! BIUIOTHYIO APYT K Apyry, npudem obe ruis3sl (12, 13) u cnmpans (2)
CKpEIIJICHBl B OHO LEJO€  CIIEYEHHBIM CBS3YIOIIMM HA OCHOBE CHJIMKATOB WM
KPEMHE30JIs, WJIH KEPaMHYECKOro IUIMKEpa, MJIM CMECH M3, 10 MEHbLIeH Mepe, ABYX
BUJIOB YKa3aHHBIX MaTEPHAJIOB.

14. Dnexrpuyeckuit Harpesatens (1) mo m. 13, omiMYarolmmiics TeM, YTO MEXIY
cndpaneilo (2) W, MO MeEHbIIEH Mepe, OmHOM W3 ruiab3 (12, 13) [ONOJHHUTENBHO
pacIojIOKeH, 1O MEHBIUCH Mepe, OMMH CIIOH AUIIEKTpuuyeckoi Tkanu (14) Ha ocHOBE
MMHEPAJIBHBIX BOJIOKOH KpeMHe3eMa MM 0a3aybTa, MM CTEKJIa, WM KBapla, WI¥ CMECH
U3, II0 MEHBIICH MEpe, ABYX BHIOB YKA3aHHBIX MHHEDPAIBHBIX BOJIOKOH, HEMOJBUIKHO
CKPEIUICHHO! C HUMH B OJIHO LIEJIO€ YKA3aHHEBIM CHEYEHHBIM CBA3YIOLIHM.

I5. Onexrpuveckmii Harpesatens (1) mo m. 10, oTIMYarommiics TeMm, YTO MEXIY
BHYTpEHHe# U BHewHeHd rume3amu (12, 13) pacnonoxena tpybka (10) U3
AHBIEKTPHYECKOrO MaTepuaia, HEIOABMKHO CKPEIUICHHAs C, 10 MEHBIIEH Mepe, OJHOH U3
rmie3, a cnupans (2) pacnonoxkeHa B creHKe (11) ykazaHHOH TpyOKH u3
JHIJIEKTPUYIECKOTO MaTepHalia.

16. Dnexrpuueckmit HarpeBarens (1) mo m. 15, ommuarommifcs Tem, 4TO yKa3aHHas
Tpy6ka (10) n3 HMDIEKTPHUYECKOro MaTephana CleYeHa M3 CBA3YIONIETO HAa OCHOBE
CHJIMKAaTOB WM KPEMHE30JI, UM KEPaMHUYECKOro NUTHKEPa, MM CMECH M3, 10 MEHbIIEH
MEpe, IBYX BHJIOB YKa3aHHBIX MaTE€pHAJIOB.

17. Onextpuvecku#t HarpeBatens (1) mo m. 16, OTIHYAIOMMEC TEM, YTO PE3UCTUBHAS
npoBoJoKa (3) cHabXeHa AHITEKTPUIECKON 060104Koi (8).

18. Dnextpuueckuit Harpesartens (1) mo n. 17, OTIMYAIOMIMIACS TEM, YTO JHDJIEKTpHYECKas

o6os09ka (8) pe3rcTruBHOMN MpoBoNOKY (3) BBINOJHEHA M3 HUTEH Ha OCHOBE MUHEPATBHBIX
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BOJIOKOH KpeMHe3eMa Wi 6a3anbra, WK CTeKJIa, WK KBaplia, HIIH CMECH M3, [T0 MEHbLIEH
Mepe, IByX BUIOB YKa3aHHBIX MUHEPATBbHBIX BOJIOKOH.

19. Onextpuyeckuit Harpesatens (1) no m. 18, oTnMyarommifcss TeM, 9YTO MEXKIY TPyOKOH
(10) U3 IMBIEKTPUUYECKOTO MaTepHala W, 10 MeHbIIeH Mepe, oaHON u3 Tuie3 (12, 13)
AONOJHUTENBHO PACIOOXKEH, M0 MEHbIIEH Mepe, oauH ciaoi (14) AMIIEKTpUUEcKOi
TKaHH Ha OCHOBE MMHEDANbHBIX BOJIOKOH KpeMHe3eMa WX 0a3ajabTa, MIH CTEKJa, WM
KBaplla, MM CMECH W3, [0 MEHBIIEH Mepe, ABYX BHIOB YKa3aHHBIX MHHEPAIbHBIX
BOJIOKOH.

20. Dnextpuyeckuii HarpeBatens (1) mo m. 15, oTiMYarOlIMiiCA TEM, YTO PE3UCTHBHAS
npoBoJIoKa (3) cHabxeHa TUIIEKTPUUECKOM 06010uKol (8).

21. Onextpuueckuii HarpeBatens (1) mo mn. 20, OTJIMYAIOIUHCIA TEM, 4YTO
nuaiekTpuyeckas obonouka (8) pesucTuBHON MpoBOJIOKH (3) BHINONHEHA M3 HUTEH Ha
OCHOBE MHHCPAJIBHBIX BOJIOKOH KPEMHE3eMa MM Oa3aybTa, MM CTEKJIA, WK KBaplia, HId
CMECH M3, 10 MEHBILIEH MepE, ABYX BUJIOB YKa3aHHBIX MUHEPAIBHBIX BOJIOKOH.

22. Dnextpudeckuii Harpesatens (1) mo moboMy u3 nyskros 10 — 21, oTnHyaromuiics
TEM, YTO BHYTPEHHSA U BHEIIHAA TWib3bl (12, 13) BBIOTHEHEB! M3 METaJLIA.

23. Dnextpuyeckuil HarpeaTenb (1) mo m. 22, OTIMYAOLIMHCS TEM, YTO Ha KaXKIOM H3
JBYX TOPLOB BHYTPE€HHEHN I'ib3bl (13) BBIMOIHEHB! OTTHOBI B Hapy)XHOM HaNpaBieHHM, a
BHCILUHs THJIb3a (12) yCTaHOB/IEHA HA YKa3aHHbBIE OTTUOBI BHYTpEeHHER Iuib3bl (13).

24. Dnextpuueckuii Harpesarens (1) mo m. 23, OTIMYAIOIUMCS TeM, YTO OTrHOBI B
Hapy>XHOM HalpaBJCHUM HA KaXJOM U3 TOPLOB BHYTPEHHEH T'Mb3bI BHIIIOJIHEHEl B BUME
¢uanna.

25. Dnextpuveckuit Harpesatensb (1) mo m. 24, omimyaromuiics TEM, YTO Ha OXHOM H3
TOPLOB BHEINHEH TWb3bl (12) BEINOIHEHB! OTTHOBI B Hapy>KHOM HAllpaBJIEHHM B BHUJE
¢rnanua, npu aToM oxuH (19) U3 ykazaHHbIX ¢iaHueB BHyTpeHHeH ruip3sl (13) BBITONHEH
GospLiero pasmepa, YeM pasMmep APYroro ee GiaHua, 1 MPUMBIKAET K yKa3aHHOMY (bIIaHIy
BHEIIHEN rub3el (12).

26. Onexrpuyeckuit Harpepatens (1) o 1. 25, oTIMYaOmHIcs TeM, 4To Ha Gosmem (19)
U3 IBYX YKa3aHHBIX (paHueB BHyTpeHHeld rib3bl (13) BBIIOJNHEHBI, IO MEHBIIEH Mepe,
J(Ba OTBEPCTHS, B KOTOPHIE 3alIPECCOBAHBI KJIENAIbHBIE Taiiku (26).

27. Onextpudeckuii HarpesaTens (1) mo n. 25, oTIMYAOMUICA TEM, YTO JAOMOJHUTEIBHO
COJCPKHUT KepaMUUeCcKUe H30JATOpE! (20) BBIBOAA M KPEIUICHUS. KOHTAaKTHOM rpymmsl (9a,
96, 98, 9r) anexTponuTaHus, Opu 3ToM Ha GonbweM (19) U3 ABYX yka3aHHBIX (JIaHIEB
BHYTPEHHEH I'iib3bl (13) BBINOJHEHBI, IO MEHBIIESH Mepe, 1Ba OTBEPCTUSA MHOTOYTOIBHOM

(opmet (18), B KOTOPBIX CMOHTHPOBAHbI yKa3aHHbIE KEPAMHUIECKUE H30MATOPEL
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28. Dnexrpuyeckuil HarpeBatens (1) mo m. 27, OTIMYAOIIUNCH TEM, YTO KOHTAKTHAs
rpymna (9a, 96, 98, 9r) snexkTponuTaHus CcHabXeHa TOKOBBIBOSLIMMH pPe3b0OBBIMH
BHHTaMM C rafKaMH, KaXIbIH H3 yKa3aHHBIX KepaMHU4ecKuX H30JsTopoB (20) comeput
IBe yacT (21, 22), KOTOpbIe BBHIIOIHEHB! C BO3MOXXHOCTBIO CKJIEHBAHHS MX MEXIY COOOM
IIPH MOHTaXXE CBA3YIOLIHM Ha OCHOBE CHJIMKATOB WJIM KPEMHE30JIS, HJIH KEPaMHUYECKOro
LUUTMKEpa, WO CMECH U3, 110 MEHbIIeH Mepe, IBYX BHIOB YKa3aHHBIX MAaTE€pHAJIOB,
CTArMBaHuA raixont (23, 24) Ha TOKOBBIBOISIIEM pe3bOOBOM BHUHTE (25) KOHTAKTHOM
rpynmsl (9a, 96) 37eKTpONUTaHUS U IOCIEAYIOIIETO CIIEKAHHUS.

29. Onexrtpuyeckuii HarpeBatens (1) mo m. 22, OTIMYAIONIMICS TEM, YTO, IO MEHBIIEH
Mepe, oaHa u3 Tuiib3 (12, 13) BeinonHeHa nephopupoBaHHOM.

30. Onextpuyeckuil Harpesatenpb (1) no moOoOMy U3 MyHKTOB 23 — 29, OTIHYAIOIIUHCS
TEM, YTO B MeCTax cThlKa Trwib3 (12, 13) Mexnay coboif OHH CKpeIIeHbl CIIE€YEHHBIM
CBSI3YIOLIMM Ha OCHOBE CHJIMKATOB MM KPEMHE30JIS, MU KEepaMHYEeCKOro IUIAKepa, WK
CMECH U3, II0 MEHBLIEH Mepe, IBYX BHIOB YKa3aHHBIX MaTEPHAJIOB.

31. Dnexrpuueckuil HarpeBatens (1) mo noOoMy U3 MyHKTOB 24 — 28, OTIHYAIOIHHACS
TeM, 4YTO B MeCTaX CThiKa I'Wib3bl (12, 13) ckpenneHsl Mexny coOOH CIUTOLIHBIMH

BOIOHEIIPOHUIIACMBIMH CBAPHBIMH IIBAMH.
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