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OIIMCAHUE U30BPETEHUA
2420-563640EA/055
V3EJ HHAYKIMOHHOI' O HATPEBA JIJIs1 YCTPOMCTBA,
I'EHEPUPYIOILIEI'O ITAP

OOGnacTh TEXHUKH

Hacrosimee nzo0peTeHne OTHOCUTCS K y3JIy MHAYKLMOHHOTO Harpesa Ui yCTPOWCTBA,
reHepupyroLIero nap. BapuanTtel ocyniecTBIEHUs] HACTOSINErO N300PETEHNsT TAK)KE OTHOCSITCS K
YCTPONCTBY, Ff€HEPUPYIOLLEMY Tap.

[Ipennocbutky cCo3MaHMst H300PETeHUs

VYceTpoiicTBa, B KOTOPBIX MPOUCXOAUT HATPEB, & HE CrOpaHue, MCHapseMOro BEIIEeCTBa
IUTSL IOJTYYEHUS BABIXaEMOTO T1apa, CTaJIU MOMYJSIPHBIMU Y TIOTpeOUTENeH B IOCIEIHUE OB

B Takux ycTpoCTBaX MOKET UCIONb30BATHCA OAUH U3 Psiia PA3JIMYHBIX MOAXOAOB IJIS
NoJBOAA Teruia K BewecTBy. OnUH Takol MOAXOA 3aKJI0YaeTCsl B MPEJOCTaBICHUN YCTPOIICTBA,
FeHEPUPYIOLIEro Mnap, B KOTOPOM INPHUMEHEHA CUCTEMa HWHAYKIMOHHOrO Harpesa. B Takom
yCTPOWCTBE MHAYKIIMOHHAS KAaTyIIKa (Jlaiee TaKke Ha3bIBaeMasi HHIYKTOPOM) MPENyCMOTPEHA C
YCTPONCTBOM, U TOKONPUEMHHUK TMPEAYCMOTPEH C HCHAPSEMBbIM BELIECTBOM. DJIEKTPOIHEPIHsl
MONAETCsl HAa WHAYKTOp, KOIZAA MOJIb30BATENb AKTUBUPYET YCTPOMCTBO, KOTOPBIA, B CBOIO
ouepenb, TeHepUpPYyeT NMEPEMEHHOE 3JIEKTPOMATHUTHOE MNosie. TOKONPUEMHUK B3aUMOIEHCTBYET
C BJIEKTPOMArHUTHBIM MOJIEM M FE€HEPUPYET TEIIO, KOTOPOE MEPENaeTcsi, HalpuMep 3a CYeT
TEIUIONPOBOJHOCTH, HCHAPsIEMOMY BEINECTBY, M IO MEpE Harpesa HMCHapseMoro BELIeCTBa
TreHepUpyeTCs map.

Taxoli moaxon oOmagaer MOTEHLHMAJOM Myt OOECNedYeHMs JIydllero KOHTPONs 3a
HAarpeBoM, U, CJIeI0OBATeNbHO, 32 TeHepupoBaHueM napa. OaHako HEJOCTATOK OT UCMOIb30BAHMUS
CHUCTeMbl HHAYKLIMOHHOIO HArpeBa 3aKIIO4aeTcs B TOM, UYTO MOXKET IMPOU3OMTH yTeuka
3JIEKTPOMArHUTHOTO TOJIsI, CTeHEPUPOBAHHOTO MHIYKIIMOHHOW KAaTYLIKOW, W, TAKUM 00pa3oMm,
CYLIECTBYeT HEOOXOIUMOCTh B YCTPAHEHUH STOTO HEAOCTATKA.

Kpatkoe onucanue nu3o0pereHust

CormacHo mepBOMy  aCMeKTy HACTOSILIEro HM300peTeHUs TpeajaraeTcs — y3edn
WHAYKLMOHHOIO HAarpeBa AJisl yCTPONCTBA, TEHEPUPYIOLIETO Nap, NPU4eM y3el HWHAYKLHUOHHOIO
HarpeBa COAEP>KUT:

WHAYKLHUOHHYIO KaTYyILIKY, U

(UIBTP HUKHUX YacTOT, PACIOJIOKEHHBIM CMEKHO C HWHAYKIMOHHOW KAaTyIIKOW W
UMerIuil GopMy, TMO3BOISIOIIYI0 MPOXOAUTH IO CYIIECTBY IO MEHbIIEH Mepe MO OIHOU
CTOPOHE UHAYKLIMOHHON KaTyIIKH.

QuUIbTP HWKHUX YaCTOT 3JEKTPUYECKH COEAMHEH ¢ MHAYKLUHMOHHOM KaTYIIKOH, YTOOBI
BBINOJIHATE (PYHKUMIO (PUIBTPA HIDKHUX YaCTOT ISl MHAYKIIMOHHON KaTymKu. @UIbTp HIDKHUX
YaCcTOT TAK)KE BBIMIOJHEH C BO3MOXKHOCTBIO OOECIEUeHMs 3JIEKTPOMArHUTHOTO SKpaHa it
UHIYKIMOHHON KaTymku. TakuMm o0Opa3oM, MOXKET ObITh NPENOCTaBJIE€H OIWH 3JIEKTPOHHBIN
KOMITOHEHT, KOTOPbIH BBINOJHsET PYHKIMIO KaK (PHIIbTPa HIDKHUX YaCTOT CXEMBbI 3JIEKTPOHHOTO

yIPaBJIEHUs y3Jla HHAYKIMOHHOTO HarpeBa, Tak M 3JIEKTPOMArHUTHOTO 3KpaHa. Takum oOpaszom,



B CBsA3U C HeO6XOI[I/IMOCTbIO HUCIOJIb30BaAHU MCHBILICTO KOJIMYECTBA SJICKTPOHHBIX KOMIIOHCHTOB
yopoumeHa KOHCTPYKIHSA y3Jia MHAYKITMOHHOTI'O Harpeaa. Hcnonb3oBaHNe MEHBIIErO KOJUMYECTBA
QJICKTPOHHBIX KOMIIOHCHTOB IMPUBOAWUT K YMCHBIICHHUIO KaK pasMepoOB, TaK U CTOUMOCTU
U3TOTOBJICHUS y3Jia MHAYKIIUOHHOT'O HAarpeBa.

CornacHO BTOpPOMY acCHEKTy HACTOAIIEr0 H300peTeHusl MPeNIoKeHO YCTPOICTBO,
reHepupyrollee nap, CoaepKaliee:

y3€Jl HHAYKIIHOHHOTO HarpeBa COrJIAaCHO MEPBOMY aCHEKTY HACTOSILIErO N300pEeTeHNs;

HUCTOYHUK IIHTAHHA, BBIIOJHEHHBIA C BO3MOKHOCTBIO nogavuv OSJCKTPOIMUTAaHUA Ha
MHAYKUUOHHYIO KaTyIIKY;,

HaneBaTeHbeIﬁ OTCEK, BBITTOJTHEHHBIA C BO3MOKHOCTBIO pasME€EHUA HHAYKIHUOHHO
HarpeBaeMoro KapTPUIKa;

BIIYCKHOE OTBEPCTHE IJIsl BO3yXa, BHITIOJIHEHHOE C BO3MOKHOCTBIO 00eCIeueH s Moaun
BO3/lyXa B HArPEBATEJIbHBIN OTCEK; U

BBIITYCKHOE OTBEPCTHUE ISl BO3yXa, COOOLIAIOIEECs C HArpeBaTEIbHBIM OTCEKOM.

V3en WHAYKUHMOHHOTO HAarpeBa MOXKET COJAepKaTh HCTOYHHMK IUTAHUS, HampuMep
6aTapeI0, BBIMIOJJHECHHYIO C BO3MOXKHOCTBIO IIOAAYH ISJICKTPONUTAHUA Ha HWHAYKIUOHHYIO
KaTyLIKy. Y3€Jl HWHAYKLUMOHHOIO HarpeBa MOXKET COAEPKaTb HArpeBaTeNIbHbII OTCEK,
COOOIIAOIIUIICS € BBIYCKHBIM OTBEPCTHEM U BO3Ayxa. HarpeBaTenbHBIN OTCEK MOXKET OBITh
BBITIOJIHEH C BO3MOXXHOCTBIO PA3MCIICHUA NHAYKIITUOHHO HArpEeBACMOI'0 KapTpHUIKa.

DUIBTP HIKHUX YAaCTOT MOXKET OBbITh PACIIONIOKEH MEXIY WHAYKIMOHHOW KaTYLIKOH H
HCTOYHHMKOM ITMTAHHA.

QUIBTP HIKHUX YAaCTOT MOXKET OBbITh PACIIONIOKEH MEXNYy MHAYKLHMOHHOHM KaTyIIKOH U
BBIITYCKHBIM OTBEPCTUEM ISl BO3AYXA.

V3en MHIYKLIHMOHHOTO HarpeBa MOXKET COJEPKaThb BIyCKHO€ OTBEPCTHE Ui BO31yXa,
coo0Imaroieecss C HarpeBaTeNIbHBIM OTCEKOM, M (PUIBTP HIDKHMX YacTOT MOXET OBbITh
pacCroJIOKEH MEXAY BIIYCKHBIM OTBCPCTHEM IJiA BO3AyXa W HCTOYHHUKOM IMUTAaHUA. Takast
KOMITOHOBKA O0ECIIEUNBAET BO3MOKHOCTD NnpeaoCTaBJICHUA KOMIIAKTHOT'O y3J1a MHAYKIHOHHOI'O
Harpesa U, CJIeI0BATEIbHO, KOMIIAKTHOTO YCTPOHCTBA, TEHEPHPYIOLIETO Tap.

V3en WHAYKIMOHHOTO HarpeBa MOXKET COAep:kaTb OAMH WM Oojee pPe30HAHCHBIX
KOHACHCATOPOB, U (1)I/I.III::Tp HIDKHHAX YaCTOT MOJKET OBITh PaCIioJIOKEH MEXKIY HHﬂYKHHOHHOﬁ
K&TyuH(OfI U OAHUM HJIN Ooee PE€30HAHCHBIMU KOHACHCATOpAMU. Takum o6pa30M, OAHH WU
Oonee pe30HAHCHBIX KOHAEHCATOPOB 3AIMUINEHBI OT 3JIEKTPOMArHUTHOTO BO3/EHCTBUS.

OuUIbTP HIKHUX YAaCTOT MOXKET COAepKaTh KaTyumky. Karymka ¢puibTpa HIDKHUX 4acTOT
MOJKET COIep)KaTh IUIOCKYI0 KaTYyIIKy, KOTOpas MPOXOIHUT B IUIOCKOCTH, OOpa3OBaHHOM
HaIlpaBJICHUEM HAMOTKHU KATYIIKH.

WHayKIMOHHAS KaTyIIKa MOKET ObITh CIIPATHHOM.

Karymka ¢unprpa HIWKHHX YacTOT MOXET OBbITh pacloJIOK€HAa Ha OCEBOM KOHIIE
CIHMpPaNbHOW MHIYKIMOHHON KaTymku. IInockocTs kKaTymku (QuiabTpa HUKHHUX YaCTOT MOJKET
OBITH MO CYLIECTBY MEPIICHIUKYJISIPHOW OCEBOMY HAMPABJIEHUIO CIHPATbHONH MHAYKIHOHHOM

KaTyLIKH.



@uIbTp HIKHUX YacTOT MOXET OBITh BBINOJHEH C BO3MOXHOCTBIO IO CYIIECTBY
MOKPBIBATh NPOAOJITOBATYI0 CTOPOHY CIMPAIbHON MHAYKLIMOHHON KaTYyIIKH.

QuIbTp HWXKHHUX YaCTOT MOXKET COAEPKAThb DJIEMEHT B BUJAE IUIACTHUHBI, COAEP KAILMUN
(beppuMarHUTHBIA MaTepual, U KaTylka (pUIbTpa HUKHHUX YaCTOT MOKET ObITh PacloOKeHa
Ha JJIEMEHTEe B BHJE IUIACTUHBI. Takas KOMIIOHOBKA IIOBBIIIAET WHIYKTUBHOCTb (UIBTpA
HIDKHHUX 9aCTOT M paboune XapakTepUCTHKH 3JIEKTPOMArHUTHOTO SKpaHa.

QuIbTp HIKHHUX YaCTOT MOXKET COAEp>KaTb [Ba DJJEMEHTa B BUJAE IUIACTUHBI
comepxaumux (peppUMarHUTHBI MaTepuall, U KaTyurka (UIbTpa HUKHUX YAaCTOT MOXKET OBbITh
pPacnoyioKeHa MEKIy 3JE€MEHTaMU B BUJE IIACTUHBI. Takas KOMIIOHOBKA B 3TOM CJIy4ae TaKXke
NOBBIINAET HWHAYKTHBHOCTh (UJIBTPa HIDKHHX 4YacTOT U padouue XapaKTepUCTHKH
3JIEKTPOMArHUTHOI'O 3KPaHa.

VKa3aHHBIA WM KKABIH (eppHMArHUTHBIA 3JIEMEHT B BHJE TUIACTHHBI MOXET OBITh
KPYIJIBIM, HAampuMep, MOXKET coaep:kaTb (EeppUMArHUTHBIA JUCK, XOTSI MOTYT OBITh
UCTIONB30BAHBI APYTHE (HOPMBL

VKa3aHHBIA MM KaXAbl (EepPUMATHUTHBIA 3JIEMEHT B BHIE IUIACTUHBI MOXKET
comepxkath (PepPUMATHUTHBIN MaTepUas, UMEIOINUN HU3KYIO 3JIEKTPONPOBOIHOCTb U BBICOKYIO
MarHUTHYIO IIPOHULIAEMOCTb, HapuMep (peppUMarHUTHYIO KEPAMUKY .

V3en MHAYKUMOHHOTO HarpeBa MOXKET OBITh BBIIIOJHEH C BO3MOXKHOCTBIO paboThl, MpHU
HCIIOJIb30BAHUH, C IEPEMEHHBIM 3JIEKTPOMArHUTHBIM TOJIEM, UMEIOIIUM MJIOTHOCTh MATHUTHOTO
noroka or npubnusurenvHo 20 MTn ngo mpuOmusurensHo 2,0 Ta B Touke HauOoibLIeH
KOHLIEHTPALUH.

¥Y3en MHAYKLMOHHOIO HarpeBa MOKET COAEPKaThb UCTOUYHUK MMUTAHUS U CXEMY, KOTOpBIE
MOTYT OBITH BBIMOJIHEHBI C BO3MOKHOCTBIO PaOOTHI Ha BBICOKOI yacToTe. ICTOYHUK MUTAHUS U
CX€Ma MOTYT OBbITb BBIMOJIHEHBI C BO3MOKHOCTBIO Pa0OThI HA YacToTe OT MmpuOmusuTenbHo 80
k[n no 500 xI'm, Bo3mokHO oT mnpubmusurensHo 150 kI'm go 250 kI, BO3MOXKHO
npubnusutensHo 200 k['m. MCTOYHMK THTaHUST M CXeMa MOTYT OBITb BBINOJHEHBI C
BO3MOKHOCTBIO paboThl Ha OoJiee BBICOKOH HacTOTe, HAPUMEP B MErareploBOM JUAamNa3oHE, B
3aBUCUMOCTHU OT TUIA UCIIOIb3yEMOI0 HHAYKLMOHHO HArPEBA€MOI0 TOKOIIPUEMHUKA.

@uIbTp HIKHUX YaCTOT MOKET MMETh HacTOTy cpe3a oT npubmusurenbHo 100 k[ no
600 x['m. B HEKOTOpBIX BapHaHTAX OCYLIECTBJICHHsS (UIBTP HHUKHUX YaCTOT MOXET HUMETb
4acToTy cpe3a nmpubmusutenpbHo 250 k[, B HEKOTOpBIX BapuUaHTax OCYLIECTBIEHHs (PHIBTP
HIDKHUX 9aCTOT MOXET UMETh 4acTOTy cpe3a ot npudmmsurensHo 280 kI 1o 300 k1.

XO0Tb MHAYKIMOHHAS KaTYLIKa W MOXET COIEpKaTh JFOOOH MOAXOASIIMN MaTepua,
OOBIMHO HMHIYKIMOHHAs KAaTYIIKAa MOXET COJEepPXKaThb BBICOKOYACTOTHBI MHOTOXXUJIBHBIHI
OOMOTOYHBIN TPOBOJ WJIH BBICOKOYACTOTHBIM MHOTOKUITbHBIH OOMOTOYHBIN KaOeb.

XoTs y3eN HHAYKIIMOHHOTO HarpeBa MOXKET MPUHUMATH JI00YI0 GOpMY U BHJ, OH MOKET
OBITh BBINOJIHEH TakK, YTOOBI WMMETh MO CYINECTBY BHJA WHIYKIMOHHON KAaTyLIKH, IS
YMEHBILIEHUsI YPE3MEPHOrO UCIIONb30BaHUs MaTepuana. Kak oTMeuanoch Bbllle, MHAYKLIUOHHAs
KaTyIIKa MOXKET MMETh 10 CYINECTBY CIHPAIbHYIO (OpMYy.

Kpyrnoe nonepeunoe ceyeHue CrupajtbHOU MHAYKIIMOHHON KaTYLIKU YIIPOLIAET BCTaBKY



MHIYKIMOHHO HArpeBaeMoro KapTpHka B y3eJl MHAYKIHMOHHOTO HarpeBa MW OOecreyuBaeT
pPaBHOMEPHBIM HAarpeB MHAYKLHUOHHO HarpesaeMoro kaprpumka. IlonmydenHHas B pesynbrare
¢dopma y311a HHIYKIIHOHHOTO HarpeBa Takke yJOoOHA MMOJIb30BATENI0 IPU YAEP)KUBAHUH.

WHAyKIMOHHO HarpeBaeMbli  KapTPUIK MOXKET ConepXKaTb OAWMH Miu  Oojee
WHAYKLIMOHHO HArpe€BaeMbIX TOKONPUEMHUKOB. Y Ka3aHHbIN WIN KaXAbIil TOKOIPUEMHUK MOXKET
comepkaTb OOHO WIM Oojee, HO Oe3 OrpaHUYEHUs, W3 AJTIOMUHHS, JKele3a, HUKes,
HEep>KaBeIoLIel CTalu M UX CIUIABOB, HAlpUMEP HUXPOMA WJIM HUKENb-MEIHOro crjasa. [lpu
NPUJIOKEHUHU 3JIEKTPOMATHUTHOTO TOJIsI BOJIM3M HEr0 yKa3aHHBIA MM KaKAbIH TOKOMPUEMHHUK
MOJKET TeHEPHPOBATH TEIUIO OJIarofapsi BUXPEBbIM TOKAM U MOTEPSIM HA MATHUTHBINA THCTEPE3NUC,
NPUBOSLINM K PeoOpa30BAHUIO SHEPTUH U3 DJIEKTPOMATHUTHOH B TEIUIOBYIO.

NHnykuMOHHO HarpeBaeMbIil KapTPUIXK MOXKET COJAEpXkKaTh BELIECTBO, MEHEPHUPYHOLIEee
nmap, BHYTPH BO3IyXOmpoHMLaeMoill obomouku. Bosagyxomponuumaemass 00O0JOYKa MOMKET
cozepkaTb BO3AYXONPOHMILAEMBI MaTepuaj, KOTOPBIM SIBJISETCS 3JIEKTPOU3OJISALIUOHHBIM U
HEMarHUTHbIM. MaTepran MOKET UMETh BBICOKYIO BO3AYXONMPOHULIAEMOCTh, YTOOBI MO3BOJISTh
BO3JlyXy MPOXOAUTH Yepe3 MaTepHuasl ¢ YCTOMYMBOCTBI K BO3JEHCTBUIO BBICOKUX TEMIIEPATYP.
IIpumeps! MOAXOASMNX BO3AYXONPOHULIAEMBIX MAaTEPUAJIOB BKJIIOYAIOT LEJUIFOJIO3HBIE BOJIOKHA,
OyMmary, XJIOTIOK U IIeNK. BO3AyXONpoHHWIaeMbIii MaTepuajl MOMKET Takke IeHCTBOBAaTb B
KadecTBe QUIbTpa. AJBTEPHATHBHO MHIYKIIMOHHO HArpeBaeMblil KaPTPUIK MOXKET COIEPIKaTh
BEIECTBO, TeHepupyroliee map, oOepHyroe B Oymary. AJBTEPHATUBHO MHAYKLHOHHO
HarpeBaeMblil KapTPUIK MOXKET COAEPIKAaThb BELIECTBO, NEHEpPUpPYIOLlee map, YAEP>KUBAEMOE
BHYTPU MaTepuasa, KOTOPbIM HE SIBJIIETCA BO3AYXONPOHULEAEMBIM, HO KOTOPBIA COAEPHKUT
COOTBETCTBYIOLIME Ieppopallid WIM OTBEPCTHs, OOECIEeUYHBAIOIINE INPOTEKAHUE BO3IyXa.
AnbTEepHATUBHO MHAYKLMOHHO HAarpeBaeMblil KapTPUIK MOXKET COCTOSATh U3 CaMOTr0 BELIECTBA,
reHepupyromero nap. MHAYKIIMOHHO HarpeBaeMblii KapTpUAK MOXeT ObITh 00pa3oBaH MO
CYILECTBY B ()OPME PYUKH.

BewiectBo, reHepupyromee nap, MOKeT ObITh TBEPAbIM MJIH MOJYTBEPAbIM MAaTEPHAIOM
moboro Tuna. [TpuMepHbIe THITBI TBEPABIX BELIECTB, TEHEPUPYIOLINX Map, BKIOYAIOT MOPOLIOK,
IpaHyJibl, 3€pHA, CTPY>KKH, HUTH, YACTHULBI, Iellb, MOJOCKH, PACIIUIIAHHBIE JIUCThbs, PE3aHbIN
HAIOJIHUTEJb, TIOPUCTBIN MaTepuall, MeHOMaTepuaj WIH JUCThl. BemecTBo MOXET comep:KaTh
MaTepHrall PACTUTEILHOTO MPOUCX OJKACHHUS, M, B YACTHOCTH, BEIIECTBO MOXKET COAEepPKaTh Tabax.

BemiectBo, reHepupyromee mnap, MOXKET COIEpKaTh BELIECTBO sl 0Opa3oBaHUSA
aspozoist. [Ipumeps! BemecTs At 00pa3oBaHUs a3pO30JIsd BKIIOYAIOT MHOTOATOMHBIE CITIUPTHI U
UX CMeCH, TakKue Kak [NHMLEpUH WIW [OponujaeHrnumkons. Kak mnpasBuno, BelecTso,
reHepUpyIollee Map, MOXKET HWMETh COAEp)KaHWEe BeLIecTBa IJisi OOpa3oBaHUS a’po30Jisi OT
npuOmm3uTeNbHO 5% 1o mpubmmsuTensHo 50% 1o cyxoMmy Becy. B HEKOTOpBIX BapHaHTaxX
OCYLIECTBJICHUs] BELIECTBO, I'E€HEPUPYIOLIEE Map, MOKET HUMETb COAEP>KAaHHE BELECTBA MAJIs
o0Opa3oBaHUs a3p030J1si MpudIM3UTENHHO 15% Mo cyxomy Becy.

Taxke BelecTBO, TreHEpUpYIOIIee TMap, MOXKET OBITh CaMHM BELIECTBOM IS
oOpasoBaHust a’po3onsi. B 3TOM ciydae BelecTBO, TeHEPHUPYIOLIEE TMap, MOXKET ObITh

KHIKOCTBIO. Taxxe B 3TOM Clydya€ MHAYKIIHUOHHO HaneBaeMbIﬁ KapTpUIXK MOKET COACPKATDH



BEIIECTBO, yIePKUBAIOIIEe KUAKOCTh (HarpuMep, My40K BOJOKOH, IOPHCTBIA MaTepual, TaKoH
KaKk KepaMHKa, M T. 1.), KOTOpPO€ VAEPKHUBAET >KUAKOCTb, MOJIEKALIYI0 HCHAPEHHI0, U
o0ecrieuynBaeT BO3MOXKHOCTb OOPa30BaHMUs M BBICBOOOKIEHUS/BBIIENIEHUS Mapa U3 BEIIECTBA,
YAEPKUBAIOLIETO KUAKOCTb, HAlPUMEP, B HANpPaBJICHUM BBITYCKHOI'O OTBEPCTHs AJA BO3AyXa
I1s1 BABIXAQHUS NIOJIb30BATENEM.

IIpu HarpeBe BeIIECTBO, TI€HEPUPYIOLIEE Iap, MOXKET BBICBOOOXKAATH JIETydHe
coequHenus. Jleryune coequUHEHUs MOTYT COAEp:KaTb HHUKOTUHOBBIE WM apOMaTHYECKHE
COEAMHEHUs, TAaKUe KaK TabauyHbIl apOMATH3ATOP.

ITockONbKY MHAYKIMOHHAS KaTyIIKa CO3JaeT 3JIEKTPOMArHUTHOE ToJje npu padore s
HarpeBa TOKONPUEMHHKA, JIIOOOW SJEMEHT, CONepKallMi WHAYKIMOHHO HAarpeBaeMblil
TOKOTIPHEMHUK, TMPU Pa3MEIleHNH PsIIOM ¢ MHAYKIIMOHHOH KaTyIIKoi BO Bpemsi paboTsl Oyner
HArpeBaThbCs, W, TaKUM 00pa3oM, OTCYTCTBYIOT OrPaHHYEHHsI OTHOCHTENBbHO (POPMbI U BHIA
UHAYKLIMOHHO HarpeBaeMoro KapTpuka, pa3MellaeMoro B HarpeBaTeJbHOM OTceke. B
HEKOTOPBIX BapUaHTaX OCYLIECTBJIEHUS HWHAYKLMOHHO HArpeBaeMblil KapTPUIXK MOXET HUMETb
LIUTHHAPHYECKYIO (POPMY, BCIEACTBHE UErO HArpeBaTENIbHBIA OTCEK BBIITOJIHEH C BO3MOXKHOCTBIO
BMELIEHMs 110 CYIIECTBY LIMINHAPUYECKOrO UCTIAPsieMOr0 U3IETIHSI.

CriocoOHOCTh HArpeBaTENbHOTO OTCEKa BMEINATh IO CYINECTBY LIMUIMHAPHUYECKUHN
MHAYKLIMOHHO HarpeBaeMblil KapTPUIK SIBISETCS MPEUMYILUECTBEHHOH, MOCKOJbKY 3a4acTyiO
ucrapsieMble BellecTBa M TabayHble MPOAYKTHI B YaCTHOCTH YIAKOBBIBAIOTCS U MPOINAIOTCS B
LWIMHIPpUYIECKOH popme.

Kpatkoe onucanne rpaguueckux MaTepuaioB

Ha ¢ur. 1 nmokaszano cxemaruyeckoe H300pakeHHE YCTPOMCTBA, FE€HEPHUPYIOLIETO Iap,
COZIEpIKALIEero y3es MHAYKLHUOHHOIO HAarpeBa COIJIAaCHO IMEepPBOMY BAPUAHTY OCYILECTBICHMUS
HACTOSIIEro H300peTeH s,

Ha (Gur. 2 moKa3aHO CXeMaTH4YeCKoe M300paXkeHHe yCTPOMCTBA, T€HEPHPYIOIIEro Iap,
COZIepIKaIero y3esJ MHAYKIHOHHOIO HarpeBa COIVIACHO BTOPOMY BapUaHTY OCYILIECTBJICHHUS
HACTOSIILETO M300PETeHHS;

Ha ¢ur. 3a u ¢ur. 3b MmokazaHbl CxeMaTHYECKHe H300pa)KeHHsl MEPBOro MpUMepa
(uNbTpa HIPKHUX YaCTOT y3Jia MHAYKLMOHHOTO HArpeBa, MoKa3aHHOro Ha ¢wur. 1 u ¢ur. 2; u

Ha ¢ur. 4a u ¢ur. 4b mokazaHBl CXeMaTUYECKHe H300pa)KEHUs BTOPOro MpHUMepa
(unbTpa HIKHUX YaCTOT y3Jia HHAYKLMOHHOTO HArpeBa, MoKa3aHHOro Ha ¢wur. 1 u ¢ur. 2.

ITonpoGHOE onrcaHne BAPHAHTOB OCYLIECTBICHUS

BapuaHTbI OCyLIeCTBIEHHsT HACTOSIILIEr0 M300peTeHns1 OyAyT OMHMCAHBI J1ajiee TOJNBKO B
Ka4eCTBe MPUMePA U CO CChUIKON Ha MpujiaraeMble rpaduieckie MaTepHraibl.

Brauane, Ha ¢ur. 1 cxemaTH4eckw MOKAa3aHO YCTpoWcTBO 10, reHepupyromee mnap,
COTJIACHO MPUMEPY HacTosmero uzodpereHus. Ycrpoiicteo 10, reHepupyromee map, COmepKuT
kopriyc 12, wacte xotoporo mokazaHa Ha ¢ur. 1. Korma ycrpoiictBo 10 mcnons3yercs s
T€HEPUPOBAHUS BIBIXaEMOI0 Iapa, MyHALITYK (HE MOKa3aH) MOXeT ObIThb YCTaHOBJEH Ha
ycTporictee 10 Ha BeIMyCKHOM oOTBepcTUH 14 nus Bo3ayxa. MyHAWITYK NPEeIOCTaBIsIET

MOJI30BATENI0 BO3MOKHOCTB JIETKO BABIXAThb Map, NreHEpUpyeMblil yCTporucTBOM 10. YeTpoiicTBO



10 conepxut nctoyHuk 16 nmutanus u cxemy 17 yrpaBieHHsi, KOTOPbIE MOTYT ObITh BBIIOJHEHBI
C BO3MOXXHOCTBIO pabOThI Ha BBICOKOH "acTore. McTounuk 16 muTaHusi OOBIYHO COINEPXKUT OIIHY
win Oonee Oartapeil, KOTOpble MOTYT, HAPUMeEpP, OBITh Nepe3apssKaeMbIMU 332 CHET MHAYKLIHU.
Yerpoiicteo 10 Taxxke COOep:KUT MHOXKECTBO BIyCKHBIX OTBepCTUl 18 111 BO3ayXa.

Ycerporicteo 10, renepupyromiee nap, conepkurt y3ea 20 MHAYKLUUOHHOTO Harpesa AJis
Harpesa BelIeCTBa, FeHepupyroLIero nap (T. €. ucnapseMmoro). Ysen 20 HHAYKIIHOHHOTO Harpesa
COIAEPKUT B LEJIOM LMJIMHAPUYECKHI HArpeBaTeNbHBI OTCEK 22, KOTOPBIN BBINOJHEH C
BO3MO’KHOCTBIO BMEIIECHMSI B LIE€JIOM LIMJIMHAPUYECKOTO HHAYKLIMOHHO HarpeBaeMoro KapTpuaxa
24 cooTBeTcTBYIOIIEH (POPMBI, COAep:Kalero MCrIapsieMoe BELIeCTBO 26 W OonuH wuiu Ooee
WHAYKLHOHHO HAarpeBaeMbIX TOKONPUEMHUKOB 28. MHAYKIMOHHO HarpeBaeMblil KapTpUIUK 24,
KaK MPaBUJIO, COAEPKUT HAPYKHBIH CJIOH MITH MEMOpaHy AJIsl BMEIEHHs HCTIapsieMOT0O BEIeCTBA
26, mpuYeM HAPYKHbIA CIIOW WM MeMOpaHa SIBJSIFOTCS BO3IyXONPOHHUIaeMbIMU. Hampuwmep,
MHIYKIIHOHHO HAarpeBaeMblid KapTPUIK 24 MOXKET MPEACTaBISATh COO0M OMHOPA30OBBINA KaAPTPHIIK
24, comepxkammuii Tabak U MO MEHbIIEH Mepe ONMH WHAYKLUOHHO HarpeBaeMblii TOKOMPHEMHUK
28.

VY3en 20 UHAYKLMOHHOIO HarpeBa COAEPKUT CNHMPATIbHYI) UHAYKIMOHHYIO KaTymky 30,
UMEIOIIYKD TMEepPBbII W BTOPOH ocesBble KOHLBI 38, 40, kOTOpas MNPOXOAUT BOKPYD
LIUIMHAPHIYECKOTO HArpeBaTeNbHOTO OTCEKa 22 M KOTOpask MOXKET OBbITh MOAKJIOUEHa K
UCTOYHUKY 16 nutanus u cxeme 17 ympasneHus. Cxema 17 ympaBieHHsl CONEPKUT, ITOMUMO
APYIUX OJJIEKTPOHHBIX KOMIIOHEHTOB, HWHBEPTOpP, KOTOPBIA BBIIOJIHEH C BO3MOXHOCTBIO
npeoOpasoBaHusl MOCTOSIHHOTO TOKA OT MCTOYHWKA 16 MUTaHWS B MEPEMEHHBIH TOK BBICOKOM
94acTOThl Uil MHAYKIMOHHOM Katymku 30. Kak Oynger mMOHATHO crneuuanucTaM B JAHHON
00J1acTH TEXHUKH, KOTJIa MHAYKIMOHHAS KaTymka 30 mojy4yaer MUTaHue OT NMEPEMEHHOro TOKa
BBICOKOI 4acTOThI, 00pa3yercsi MepeMeHHOe M MEHSIOLIeeCs BO BPEMEHHU 3JIEKTPOMAarHUTHOE
noine. OHO B3aUMOAEHCTBYeT C OOHUM WM Oojiee HHAYKLUHOHHO HAarpeBaeMbIMU
TOKOTIPHEMHHUKAMH 28 ¥ reHepUpyeT BUXPEBbIe TOKH M/HJIH TIOTEPU HAa TUCTEPE3NC B OTHOM HJIH
0ojiee MHAYKLIMOHHO HArpeBaeMbIX TOKONMPUEMHHMKAX 28, 4TO MPUBOIMUT K MX Harpemy. Termio
3aTeM Tepenaercss OT OJHOro wiM Oosiee MHAYKIMOHHO HArpeBaeMbIX TOKOMPUEMHHKOB 28 K
HCIIapsieMOMY BeIeCTBY 26, HalIpuMep, 3a CUET TEeINIONPOBOAHOCTH, U3JIYY€HHUS] U KOHBEKIIUH.

WHAYKIMOHHO HAarpeBaeMblil TOKOIIPHEMHHUK (TOKONPUEMHHKH) 28 MOXKET HaXOAUTHCS B
HEMOCPEICTBEHHOM WJIM OMOCPEAOBAHHOM KOHTAKTe C MCMHAPAEMbIM BELIECTBOM 20, BCIENCTBHE
9ero, KOrAa MPOMCXOMUT HHAYKLUOHHBIM HArpeB TOKONMPHUEMHHUKA (TOKONMPHUEMHHKOB) 28
UHAYKUUOHHOW KaTymkod 30 y3na 20 MHAYKIUMOHHOIO HAarpesa, TEIUIO MEpPEeAaeTcs OT
TOKOTIPHEMHUKA (TOKOTIPHEMHHUKOB) 28 K HCTIapsieMOMY BEIECTBY 26 JJIsl HarpeBa UCIapsieMoro
BelecTBa 26 u oOpasoBaHus mapa. McmapeHHI0 uCmapseMoro BemecTBa 20 CIOCOOCTBYeT
noOaBJieHHe BO3IyXa M3 OKPYKAIOIIeH cpenbl Yepe3 BIyckHbie oTBepcTust 18 mist Bo3ayxa. [lap,
CTE€HEPUPOBAHHBI IyTE€M HarpeBa HCOapsieMoro BewiecTsa 26, 3aTeéM BBIXOAUT U3
HarpeBaTesIbHOrO OTCEeKa 22 4Yepe3 BBITYCKHOE OTBEpCTHE 14 1 BO3AyXa U MOXKET, HAIIPpUMED,
BIIBIXaThCsl MOJb30BaTeneM yctpoicta 10 uepes mynamryk. [IpoxoxxaeHuro moroka Bo3ayxa

4yepe3 HarpeBaTesIbHbId OTCEK 22, T. €. M3 BIYCKHBIX OTBEpCTHM 18 myia BO3gyxa depes



HarpeBaTeNbHbIN OTCEK 22 no npoxoay 32 Ay BAbIXaHUA y3ja 20 MHAYKLIMOHHOIO HarpeBa u U3
BBIITYCKHOTO OTBepCTUsl 14 1y1si BO3AyXa, MOKET COAEHCTBOBAaTb OTPULIATENILHOE [ABJICHHUE,
CO37aBa€MO€ IMOJIb30BATEIEM, BTATMBAIOLIMM BO3JyX CO CTOPOHBI BBITYCKHOrO OTBepcTus 14
14151 BO3Ayxa ycTpoictsa 10 ¢ uCrnonp30BaHUEM MyHLITYKA.

V3en 20 HHAYKIIMOHHOTO HarpeBa conep>KUT GuibTp 34 HUKHUX YaCTOT, SJIEKTPUUECKU
COCMHEHHBIH C MHAYKUUOHHON KaTymkon 30. ®uibTp 34 HIKHUX 4YacTOT BBINOJHSET
GyHKIMIO (QUIbTpa HIDKHMX YacTOT MJIsl WHAYKUMOHHOW Katymku 30 ¥ BBINOJHEH C
BO3MOKHOCTBIO OOECTIEYEHHUs SJICKTPOMATHUTHOTO SKPaHa JJIsl MHAYKIIMOHHON KaTyuiku 30 s
TOTO, YTOOBI TEM CaMbIM YMEHBIIUTh YTEYKY SJEKTPOMATHUTHOTO TOJS, T€HEPHPYEMOTO
UHIYKIUOHHOH Katymkoi 30. @uubTp 34 HWKHHUX YacTOT OOBIYHO COAEPIKUT IUIOCKYIO
Karymky 30, HampuMmep, Kak ToOka3aHO Ha ¢ur. 3a, KOTopas MNPOXOOUT B IUIOCKOCTH,
00pa30BaHHOHN HAINPAaBIEHHEM HAMOTKH KATYIIKH.

B BapmanTe ocyluecTBieHUs, Moka3aHHOM Ha ¢ur. 1, ¢unbTp 34 HIWKHHMX YacTOT
pPacnoyioXKeH Ha MEePBOM OCEBOM KOHLE 38 MHAYKLMOHHOW KaTymky 30, U MIOCKOCTh KaTYIIKU
36 ¢unbTpa HWKHHMX YacCTOT MO CYLIECTBY NEPNEHAUKYJISPHA OCEBOMY HAaIPABICHHIO
UHAYKIHOHHON Kartymku 30. B 3TOM mojOXeHWU BHIHO, YTO KaTymka 36 (UIbTpa HIDKHUX
4aCTOT MPOXOAMT IO CYLIECTBY IO CTOPOHE UHAYKIMOHHON KaTywky 30 HA ee MepBOM OCEBOM
KOHIE 38, M 4TO Karymka 36 GuiIbTpa HIKHUX YacTOT PACIHOJIOKEHA MEXKAY WHAYKLHOHHOM
kaTymkod 30 ¥ UCTOYHUKOM 16 NMHUTaHMsA, a TaKXKe MEXAY BIYCKHBIMH OTBEPCTUsIMU 18 muis
BO3/1yXa U UCTOYHUKOM 16 nmuTaHusl.

B n300paskxeHHOM BapuaHTe OCyIIECTBIICHHs y3ea 20 HHAYKIIMOHHOTO HarpeBa COAEePIKHUT
ouH wiu Oojee pPe30HAHCHBIX KOHAEHCATOPOB 42, u kaTyimka 36 (QuibTpa HHXKHHUX 4YacTOT
NPEHMYLIECTBEHHO PACIOJIOKEHAa MEXKAY WHAYKIMOHHOW KaTymkoi 30 u omHuM wim Oosee
PE30HAHCHBIMH KOHIEHcaTopamu 42 1is 3aIIUThl Pe30HAHCHOTO(-bIX) KOHAEHCaTopa(-oB) 42 OT
BO3JEHCTBUS 3JIEKTPOMArHUTHOT'O TOJIs, TEHEPUPYEMOT0 MHAYKLIIMOHHON KaTylkoi 30.

B eme onHOM BapuaHTe OCYyLIeCTBICHMs, HU300pakeHHOM Ha ¢ur. 2, karymka 36,
KOTOpast obpasyer ¢uiabTp 34 HWKHUX YaCTOT, PACIONIOKEHA TaKMM OOpa3oM, YTO OHA IO
CYLIECTBY IOKPBIBAET MPOAOJTOBATYKD CTOPOHY MHIAYKLUMOHHOM Karywku 30, mpu 3ToM
IUTOCKOCTh KaTyKH 36 GuUiIbTpa HIDKHUX YacTOT pa3MelIeHa TaKuM 00pa3oM, 4ToObl OHa ObLIa
IO CYIIECTBY NapajuiesibHa OCEBOMY HAIPABJIEHUIO CITUPAIbHON MHAYKIIMOHHOM KaTymku 30.

Kak ynomsiHyTO BBIIIE U €O CChUIKON Ha ¢ur. 3a u ¢ur. 3b, ¢puneTp 34 HIWKHUX HaCTOT
OOBIMHO COAEPHUT IUIOCKYIO Karymky 36. @unbTp 34 HIKHUX YacTOT JOMOJHUTENBHO
COAepKUT (peppUMArHUTHBIN 3JIEMEHT B BHJE IJIACTUHBI B (hopMe (HeppUMarHUTHOTO IucKa 44,
HAampuMep KpPYIJIOro CEeYeHUs, COOTBETCTBYIOINETO KOH(PHUIypalmuu HAMOTKH KaTyIKH 36
¢unbTpa HICKHUX YacToT. Katymky 36 ¢uiabTpa HIDKHHX YacTOT YCTAHABJIMBAIOT HA JAHUCKE 44,
KaK nokazaHo Ha ¢ur. 3b, u nuck 44 BbINOIHAET (PYHKIMIO MATHUTHOTO CEPACYHHUKA, KOTOPBIN
MOBBIIAET MHIYKTHUBHOCTb (pribTpa 34 HIKHHX vacToT. CrenuanucraM B JAaHHOM 0O0acTH
TEXHUKH OyleT MOHATHO, YTO YaCTh KATYIIKH 30, KOTOpas MPOXOIUT PaauaibHO HAPYXKy OT
LEHTPAJIbHOIO Yy4YaCTKa KaTylwkd 36, HE HAaXOAUTCS B KOHTAaKTe C HIDKEIEXKALUMU

MPOXOAALIMMH 110 OKPY>KHOCTH YaCTSIMH KaTyIIKU 36, KOTOPbIE PACIIOIOKEHbI IO HEH.



Ha ¢ur. 4a u ¢ur. 4b nzobpaskeH NOMOIHUTENbHBIA BaPUAHT OCYIIECTBICHUS (UIbTPA
34 HWKHUX YaCTOT, AaHAJOTUYHO (PHIBTPY 34 HUKHUX YacTOT, M300pakeHHOMY Ha dur. 3a u
¢ur. 3b, B koTopoM Karymka 36 (QUIBTpa HIKHHUX YaCTOT PACHOJOXKEHAa MEXAY ABYMs
(beppuMarHUTHBIMHU 3JIEMEHTaMH B BUJIE IIJIACTHHBI B (popMe pepprMarHUTHBIX TUCKOB 44a, 44b.
Hcnonp3oBaHue nByx (eppUMarHUTHBIX JAUCKOB 44a, 44b B ominyme OT OJHOrO
(deppumarnutHoro nucka 44, kak mnokazaHo Ha ¢ur. 3a u ¢ur. 3b, obecneunBaer
JOMOJHUTEIBHOE MOBBILIEHNE HHAYKTUBHOCTH (UIIbTpa 34 HIDKHUX YaCTOT.

®eppumarauTHble aucku 44, 44a, 44b comepxkarT (eppUMarHuUTHBI MaTepual,
UMEIOIUI  HU3KYKO  3JIEKTPONPOBOAHOCTH U BBICOKYK) MAarHUTHYK  MPOHHLIAEMOCTb.
deppuMarHuTHas KepaMUKa MPEACTaBiIsieT cOOOH OAMH MpUMep MOAXOosIero Martepuana. Kak
U paHee, CIEeLUAINCTaM B JAHHOW OOJIACTH TEXHUKHU OyAET MOHSATHO, YTO 4YacThb KATYIIKH 30,
KOTOpast MPOXOAUT PAJAUAIBHO HAPYKY OT LEHTPAIBHOTO Y4aCTKa KaTyIIKHU 36, HE HAXOAHUTCS B
KOHTaKT€ C HIKENEKAIIUMH MPOXOISALIMMU IO OKPYKHOCTH HYACTSIMH KaTyIIKH 36, KOTOpBIE
PacCIOJIOKEHBI MO HEM.

Xorss B mpembAymux ab3amax ObUTM  OMHMCAaHbl WIJUTFOCTPATHBHBIE BapHAHTHI
OCYIIECTBIIEHHSI, CIEAYET IIOHUMATD, YTO B 3TH BAPUAHTHI OCYLIECTBICHHUS MOTYT OBITh BHECEHBI
paznnusble Moaudukanuu 6e3 oTxoaa oT o0beMa npuiaraeMon Gopmysbl u3o0pereHus. Takum
oOpa3oM, 00BEM U CYIIHOCTb HACTOSIIIEr0 H300pEeTEeHUs HE JOJDKHBI OTPaHUYUBATHCS
BBILIEONMUCAHHBIMU WIITFOCTPATUBHBIMU BaPUAHTAMHU OCYILIECTBIEHHSL.

Ecnu w3 KOHTEKCTa SIBHO HE ClleyeT HHOE, I0 BCeMy OIMCaHMI0 M (popmyie
n300peTeHNs] BBIPAKEHHUS «COAEPIKATbY», «COAEPIKALIMI» M T. I. CIeNyeT paccMaTpuBaTh B
MHKJIIO3UBHOM, a HE B OJKCKIIO3UBHOM WM HCUEPIBIBAIOIIEM CMBICIE;, TO €CTh B CMBICTE

((BK.]'IIO“IHJOI.IIPI?I, HO Oe3 OIrpaHUYCHUSD).



D®OPMYJIA U3OBPETEHUS

1. V3en (20) unnykuuoHHOrO Harpesa ans ycrpoiicrsa (10), reHepupyromiero nap, npu
5TOM y3en (20) HHIYKIMOHHOTO HAarpeBa COAEPIKHUT:

UHIYKIHOHHYIO KaTyiky (30); u

¢unbTp (34) HIXKHUX YacTOT, PACIOJIOKEHHBIH CMEKHO ¢ MHAYKIIMOHHOHN KaTyiukoii (30)
U UMerInil (popMy, MO3BOJSIOIIYIO MPOXOAUTH MO CYINECTBY IO MEHbLIEH Mepe MO OJHOH
CTOpPOHE WHIYKUMOHHOW Katymiku (30) i oOecredeHus: 3JIeKTPOMArHUTHOTO SKpaHa Ui
UHAYKIMOHHOW KaTymkH (30).

2. ¥3en (20) MHOYKIIMOHHOTO HATPEBA MO M. 1, OTJIMYAOIIUICS TEM, YTO JOTIOJTHUTEIbHO
COIEPIKHT:

UCTOYHUK (16) MUTaHUS, BBITOJHEHHBIH C BO3MOXHOCTBIO TIOAAYU 3JIEKTPOIUTAHUS HA
WHIYKIHOHHYIO KaTyuky (30); u

HarpeBaTeNbHbIA OTCeK (22), cOoOOWArOIMICS ¢ BBIMYCKHBIM oTBepctueM (14) nmns
BO3/yXa.

3. VY3en (20) MHAYKUMOHHOTO HArpeBa IO M. 2, OTIMYAIOIIMNCA TeM, 4To ¢uibTp (34)
HIDKHUX YaCTOT PACIONOXKEeH MKy WHAYKIHOHHOW Katymkod (30) m umcrounukom (16)
ITUTAHUS.

4. Y3en (20) vHAYKIMOHHOTO HArpeBa IO M. 2, OTIHYaroIuiics TeM, 4ro ¢unbtp (34)
HIDKHUX YaCTOT PACHOJIOKEH MEXIy MHAYKUMOHHOHN KaTymkoi (30) 1 BBIMYCKHBIM OTBEPCTHEM
(14) nnst BO3MyXA.

5. V3en (20) MHAYKLIMOHHOTO HArpeBa Mo I1. 2, OTIINYAIOIIHICS TeM, YTO JIOMOJHUTEIBHO
comep:xut BryckHoe (18) orBepcTue it BO3ayxa, COO0Iaroeecs: ¢ HarpeBaTeIbHBIM OTCEKOM
(22), npu sTom punpTp (34) HIKHUX YACTOT PACIONOXKEH MEXAY BIYCKHBIM OoTBepcTHeM (18)
IUTSI BO3MlyXa U UCTOYHUKOM (16) mutaHus.

6. V3en (20) MHAOYKIIMOHHOTO HarpeBa mo M. 1 Wi m. 2, OTIMYAIOIIUNICA TeM, YTO
JOTIOJTHUTEIPHO COAEPIKUT PE3OHAHCHBIM KOHIeHcaTop (42), mpu stoM Guibtp (34) HUKHHX
YaCcTOT PACIIONIOKEH MEXAy HHAYKIMOHHON KaTymkou (30) M pe3oHaAaHCHBIM KOHAEHCATOPOM
(42).

7. ¥Yzen (20) MHAYKUMOHHOTO HArpeBa NO JOOOMY M3 MPEObIAYIIHX IyHKTOB,
OTJIMYAIOIIUNCS TeM, 4TO GIIbTP (34) HIDKHIX 4aCTOT COAEPIKUT KaTymky (36).

8. V3en (20) MHAYKLMOHHOTO HArpeBa Mo M. 7, OTIMYArOIINICS TeM, 4TO KaTymka (36)
¢unbTpa HIKHUX YaCTOT COAEPIKUT TIUIOCKYKO KAaTYIIKY, TPOXOASIIYH0 B IUIOCKOCTH,
00pa3oBaHHON HAINPaBIEHHEM HAMOTKH KaTYIIKH.

9. V3en (20) MHIYKIIMOHHOTO HArPeBa MO M. 8, OTIIMYAOLIUICS TeM, 4TO:

MHIYKIHOHHAs Katymka (30) siBisieTcst CupajibHOM,

karymka (36) ¢uibTpa HIKHMX YacTOT pacrlojiokeHa Ha oceBoM KoHue (38, 40)
CIMpPabHONW MHIYKIHMOHHOH KatymkH (30); u

IUIOCKOCTh KaTyilku (36) ¢uibTpa HIKHHUX YacTOT MO CYLIECTBY MEPHEHIUKYJSIPHA
OCEBOMY HAIIPABIIEHHIO CITUPAIbHON MHAYKLHNOHHOMN KaTymku (30).

10. Vzen (20) wHIyKOMOHHOrO HarpeBa mo Jjobomy w3 m. 1, m. 7 wim m 8§,

2



10

OTJIMYAIOIIUIACS TEM, UTO:

MHIYKIHOHHAs Katymka (30) sBisercst CiupaibHOH;, 1

¢unbTp (34) HIDKHUX YacCTOT BBINOJHEH C BO3MOJKHOCTBIO IO CYINECTBY IOKPBIBATH
IPOZIOJITOBATYIO CTOPOHY CIHMPANbHOM MHAYKIMOHHOH KaTyiuku (30).

11. VY3en (20) uHAYKUMOHHOTO Harpesa Io JiroOomy u3 mm. 7-10, oTiHyarouiicss Tem,
4yro GuabTp (34) HIKHMX YacTOT COXEPKHUT deMeHT (44) B BHIE IUIACTUHBIL, COAEPIKALIMH
deppuMarHuTHBIN Matepuai, W Karymka (36) ¢uipTpa HIKHHX YacTOT PACIOJIOXKEHA Ha
aneMeHTe (44) B B/ TUIACTHUHBL

12. V3en (20) uHAYKIMOHHOrO HarpeBa mo m. 11, oTiMyarOmuiCs TeMm, 4To (QHIbTP
HIDKHUX 4YacTOT COAEpPXKUT 1Ba sjeMeHta (44a, 44b) B BHAE IUIACTHHBI, CONEPIKAIIUX
(beppuMarHUTHBIA MaTepuai, U kKarymka (36) (uiabTpa HUKHUX YaCTOT PACIONIOKEHA MEXIY
snemeHTamu (44a, 44b) B BUE MIACTUHBL

13. V3en (20) unaykuuoHHOro Harpesa mo m. 11 wiu m. 12, OTAMYaromuiicss TeM, 4TO
YKa3aHHBIN WM KXl 31eMeHT (44, 44a, 44b) B BUIE TUITACTHHBI CONEPKUT (epprMarHUTHBINA
MaTepHall, UMEIOIIUN HI3KYIO 3JIEKTPOIIPOBOIHOCTD M BBICOKYIO MArHUTHYIO MPOHUIAEMOCTb.

14. Yerpoiicteo (10), renepupyrolnee map, coaeprkariee:

y3en (20) MHAYKIIMOHHOTO HarpeBa Mo JII00OMY U3 MPEIbIAYILIHX TYHKTOB;

ucTOYHUK (16) MUTaHUs, BBITOJHEHHBIH C BO3MOXHOCTBIO TOAAYU 3JIEKTPONMUTAHUS HA
MHIYKIHOHHYIO KaTyuky (30);

HarpeBaTeNbHbIi  OTCeK (22), BBIMOJHEHHBIH C BO3MOMKHOCTBIO — pPa3MeIleHUs
MHIYKIIHOHHO HarpeBaeMoro kaprpumxa (24);

BITyckHOe oTBepcTHe (18) mist BO3myxa, BBIMOJIHEHHOE ¢ BO3MOXKHOCTBIO OOECTIeUeHUs
NOJIauu BO3JlyXa B HarpeBaTenbHbli oTcek (22); u

BBIYyCKHOE oTBepcTHe (14) mia Bo3ayxa, cooOInaroIneecs ¢ HarpeBaTeNbHbIM OTCEKOM
(22).

ITo noBepenHoCTH



40

10

30 07T
20~ |
24
22

26

16,17

40

30

20~,

26

12~ QI — 77

24 |27
20

~
BN

32

10

N 16,17

74

0v9€9G






44a

3/3




	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

