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U3AEJIME, TEHEPUPYIOHIEE ADPO30JIb
Oo6nacTb TeXHHKH

Hacrosimee n3o0pereHune B 1eJIoM OTHOCHUTCS K U3/1EJIHUAM, TeHEPUPYIOLIUM a3p030Iib, U, Oosee
KOHKPETHO, K H3JENHI0, TeHePUPYIOLEMY a’p030Jib, ISl MCIIONB30BAaHUSA C YCTPOHCTBOM,
T€HEPUPYIOIIUM  a3p030Jib, [UIsl HArpeBaHMs W3JEeNHs, TE€HEPUPYIOIIEro a’3po30jb, JUis
reHEepHPOBAHMS a3PO30JIsI IS BIBIXaHUs Nob3oBareneM. HacTosmee n3obpereHue, B 4aCTHOCTH,
NPUMEHHMO K H3JeUsM, TE€HEPUPYIOLIUM adpo30Jib, JJSI UCIOJB30BAHUS C TMOPTATHBHBIM
(Py4HBIM) YCTPOHCTBOM, F€HEPUPYIOIIHUM a3PO30b.

Hpeanocbiniku nzodpereHus

[TonyApHOCTH W HCIIOJIb30BAHHE YCTPOWCTB C IMOHIKEHHBIM WJIH MOAU(PHIMPOBAHHBIM
puCcKOM (Tak)k€ H3BECTHBIX KaK YCTPOWCTBA, TEHEPUPYIOLINE a’po30Jib, WIH YCTPOWCTBA,
TeHEpUPYIOIINE Tap) B TOCJIEAHHE TOIbI OBICTPO POCIH KaK aJbTEPHATHBA HCIIOJIB30BAHHIO
TPaIULMOHHBIX Ta0AUHBIX MPOAYKTOB. JJOCTYNHBI pa3Iu4HbIE YCTPONCTBA H CUCTEMBI, KOTOPBIE
HArpeBalOT WJIM TIOOTPEBAIOT BELIECTBA, TE€HEPUPYIOIIHME a’p030Jib, UISI TE€HEPUPOBAHHS
a3pO030JIs U151 BABIXAHUS TTOJTb30BATENIEM.

OO01enoCTyMHBIM YCTPOMCTBOM C YMEHBIIEHHBIM HITH MOTU(UIIMPOBAHHBIM PUCKOM SIBJISIETCSI
YCTPOHCTBO, TE€HEPUPYIOINee a’po30Jib, C HArpeBaeMbIM CyOCTpaTOM MM TaK Ha3bIBaeMOe
YCTPOMCTBO JIJIs1 HarpeBa 0e3 ropeHus. Y CTpOHMCTBA HTOrO THUIA TEHEPUPYIOT a3p030Jb WIH Tap
IyTeM HarpeBaHus CyOCTpaTa, FeHEPUPYIOIIEro a3po30Jib, 10 TEMIEPATypbl OOBIUHO B HANa30He
ot 150 °C mo 300 °C. HarpeBanue cyOcTpaTa, reéHEpUPYIOIIEro a’spo30Jib, 10 TEMIEPaTyphl B
5TOM Juana3oHe 0e3 ropeHus WK CKUTaHHus CyOCTpaTa, TeHePHPYIOLIEro a3po30Jib, FeHEPUPYET
nap, KOTOPbIi OOBIYHO OXJIAXKIAETCS M KOHISHCUPYETCS C 00pa30BaHUEM a3PO30Jist ISl BIbIXaHHSI
MOJIb30BaTEJIEM YCTPONUCTBA.

B nocTymHBIX B HACTOsIIEe BpeMsi YCTPOWCTBAX, TE€HEPUPYIOIIHMX a3p030Jib, MOXKET
UCTIONIb30BaThCsl OAMH M3 psda PasIUYHBbIX MOAXOAOB JUIA TMOABOAA TeIUla K CyOcTpary,
reHepupyromeMy a3po30sb. OQUH TaKOW MOAXOJ 3aKJIF0YAETCsl B MPEAOCTABIEHHH YCTPONCTBA,
T€HEPUPYIOIIEro a3po30Jib, B KOTOPOM MPUMEHEHA CUCTeMa MHAYKIMOHHOTrO Harpesa. B Takom
yCTPOHCTBE MPEeNyCMOTPEHa HHAYKIIMOHHAsI KaTyIIKa, a ISt HarpeBa CyOcTpaTa, reHepUpYIOIIero
a’3po30Jib, MPEOYCMOTPEH WHAYKIHOHHO HArpeBaeMblii TOKONPHEMHHUK. JIEKTPOIHEPIHUs
NOJA€TCsl HA MHAYKLMOHHYIO KaTYLIKY, KOT/1a TOJIb30BaTENb AKTHBUPYET YCTPOHUCTBO, KOTOPOE, B
CBOIO Ouepelnb, TIeHEpUPYeT IMEepeMeHHOe SJIEKTPOMAarHUTHOEe Tmosie. TOKONMpPUEeMHHUK
B3aUMOZIEHICTBYET C 3JIEKTPOMArHUTHBIM IIOJIEM U TEHEPUPYET TEIUIO, KOTOPOe MepenaeTcs,
HanpuMep, MyTeM MPOBOIUMOCTH, K CyOCTpaTy, reHepupyIOIIeMy a3po30iib, U NIPU HArPEBAaHUU

cyOcTpara, reHepUpYIOILEro a3po30iib, FEHEPUPYETCS a3PO30JIb.
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XapaxkTepuCTHKH a3p030Jis, FEHEPUPYEMOTO YCTPOICTBOM, TEHEPHPYIOLIMM a3P0O30Jib, 3aBHCSAT
OT psifia pakToOpOB, BKIIHOUAS KOHCTPYKLHIO U3AEJHs1, TEHEPUPYIOLIETo a3PO30Jib, UCTIOIB3YEeMOT0
C YCTPOWCTBOM, T€HEPHUPYIOIIUM a3po3osib. [103TOMy HEOOXOAMMO MPENOCTABUTH HU3AEIHE,
reHepHpylolIee a’po30Jib, KOTOPOE MO3BOJIIET ONTHMHU3UPOBATH XAPAKTEPUCTHKH adpO30JIs,
TeHepHPYEeMOro NpHU UCIIONb30BaHUH H3enusl. Takke CylecTByeT pacpOCTPAHEHHOE JKeJlaHue
IPENOCTaBUTh M3JENINe, T€HepHPYIoLIee a’ypo30Jb, KOTOPOE MOXKHO MAacCOBO IPOU3BOAMTH
JIETKUM M €IMHOOOPa3HbIM CIIOCOOOM.

CymHocTh H300peTeHus

CornacHO TepBOMY AaCMeKTy HACTOSIIEro H300peTeHHss MPedOoCTaBJIEHO HU3JeIHe,
TeHEepUpPYIOIIee a3p030Jib, COAepIKaLIee:

MHOJKECTBO Y/UIMHEHHBIX MEPBBIX [MOJIOC, COAEPIKALIMX MaTepuaj, TeHePHPYIOIIUil
a3po3017Ib;

MHOJKECTBO YJUIMHEHHBIX BTOPBIX MOJIOC, COAEPKAIIMX HHAYKLHMOHHO HarpeBaeMblil
MaTtepuall TOKOIIPUEMHHKA, U

MHOJKECTBO YAJMHEHHBIX TPEThHX TOJOC, K KOTOPBIM TIPUKJIEEHO MHOKECTBO
YIUTMHEHHBIX BTOPBIX MOJIOC;

IIPU 3TOM:

IIUPUHA KQXKOW U3 YAJIMHEHHBIX BTOPBIX TOJIOC PaBHA IIMPUHE KAXKIOH U3 YIJTMHEHHBIX
TPETHHX IOJIOC, U

yIUIMHEHHBIE TIePBbIE, BTOPBIE U TPETHU MOJIOCHI PACTIONIOKEHBI TaK, 4TOOBI 0OpPa30BBIBATH
CTepKHEOOpa3HOE U3/eNNe, TeHEPUPYIOLIee a3PO30ib.

Wznenue, renepupymomee a’spo30iib, NPeIHA3HAYEHO AJSI HUCIOJIB30BAHUS C YCTPOWCTBOM,
TEHEPHPYIOIIUM a’3p030Jb, Ui HArpeBaHUs MaTepuana, TEeHEPUPYIOLIEro al’po30jb, 0e3
COKUTAHMsI MaTepualia, T€HEPUPYIOLIEro a’po30Jib, IJIsl UCIAPEHHUs] MO0 MEHbIIEH Mepe OIHOrO
KOMITOHEHTa Marepualia, TeHEPUPYIOIIEro aj’po30jb, W, TaKuM o00pa3oM, TeHEPUPOBAHUS
HArpeToro mnapa, KOTOPBIA OXJIAKAAETCS U KOHISHCHUPYeTCsl ¢ oOpa3oBaHHEM adpo30Jisi ISt
BJIbIXaHUS MOJIb30BATEEM YCTPOMCTBA, TEHEPUPYIOLLETO a3p030Jib. Y CTPONCTBO, T€HEPUPYIOLIEE
a’p030Jib, SBJISIETCS PYYHBIM MOPTATUBHBIM YCTPOICTBOM.

B 0o0mux yeprax, map npeacrasisier coOOH BEIIECTBO B Ta30BOMH (ase MpH TeMIepaType HIDKe
ero KpUTHYECKOI TeMIlepaTyphl, YTO O3HAYAET, YTO AP MOXKET KOHIEHCUPOBATHCS B JKUIKOCTD
IpH MOBBILIEHUU €r0 JaBJieHHs 03 CHUKEHHsI TeMITepaTyphl, TOrJa Kak aspo30Jib MPEACTaBIIET
co0oii B3BECh MEJTKOIUCTIEPCHBIX TBEPBIX YACTHILI MJIA KAIUTH JKUAKOCTU B BO3YXE WM APYTOM
raze. OQHAKO CIeyeT OTMETHTD, YTO TEPMHHBI €a3PO30JIb» U KIap» MOTYT ObITh UCIIOIb30BAHBI
B 3TOM OITMCAHUM B3aMMO3aMEHSIEMO, B YaCTHOCTH, B OTHOIIEHHU (HOPMBI BABIXAEMOH Cpenbl,

KOTOpasi FEHEPUPYETCs1 AJIsl BAbIXAHUS MOJIb30BATEIIEM.



KomOuHaImst yAIuHEHHBIX MEPBBIX MOJIOC (TI0JI0C, TeHEPUPYIOIUX a3P030JIb) U YATHHEHHBIX
BTOPBIX MOJIOC (TOKOMPUEMHBIX TOJOC) B HM3JENUH, TeHEPUPYIOIIEM a’po30Jb, 00ecCreunBaeT
S(I)q)eKTI/IBHy}O nepeaavy Temjia OT YAJIMHEHHBIX BTOPbBIX ITOJIOC K YAJIMHECHHBIM NEPBLIM IMOJIOCAM
IpU UCIOJNB30BAHUM H3IENUs, T€HEPHPYIOIIEro a’po30yib, B YCTPOICTBE, Te€HEPHPYIOLIEM
a’po30sb. IDTO, B CBOKW odepenp, obecreunBaeT >(PQPEKTHBHbII U pPAaBHOMEPHBIN Harpes
YIUIMHEHHBIX TEPBBIX IOJIOC, W, TaKMM OOpa3oM, HaleXHOe TeHepHpoBaHHe mapa. Takxke
o0ecreynBaeTcsi BO3MOXKHOCTb 3(P(EKTUBHOIO M3TOTOBJCHUS W CPABHUTEJIBHO TMPOCTOTO
MacCOBOTO TMPOW3BOJACTBA H3MENUI, TE€HEPUPYIOIIMX a3p030Jib, COTMJIACHO HACTOSIIEMY
U300pETEHHIO.

[MMuprHa KakaOW M3 YAJIUHEHHBIX MEPBBIX IMOJIOC MOXKET ObITh paBHA IIUPHHE KAKIOW M3
YAJMHECHHBIX BTOPBIX W TPETBUX IIOJIOC. OTO MOXKET O6J'Iel"LII/ITI:> FCHEPUPOBAHUE TI1apa U
U3TOTOBJICHHUE M3/IEJHs], TEHEPUPYIOLIErO a3po30Jib.

YI[J'II/IHGHHI:;IG NEPBLIE, BTOPBIE U TPETHH MOJIOCHI UMEKOT MHOXECTBO PA3HBIX OpI/IeHTaI_[I/IfI B
MOMEePEYHOM CEYEeHUH CTeP’KHEOOPA3HOrO H3AeNHs, I'€HEPUPYIOLIero a’3po30yib. DTO MOXKET
crocoOCTBOBATh OOECTIEYEHUIO PABHOMEPHOH Mepeaayuy Teruia OT yIJIMHEHHBIX BTOPBIX MOJIOC K
YAJMHECHHBIM NE€PBbIM MMOJOCAM U, TAKUM o6pa30M, o6ecnqu/IBaeT BO3MOKHOCTb I'€HEPUPOBAHUA
MaKCHMAaJIbHOTO KOJIMYECTBA Mapa MpU HCIOIb30BAHUN U3, TeHEPUPYIOLIErO a3pO30Jib.

Kamnaﬂ N3 MHOKECTBA YAJIMHCHHBIX MEPBLIX MOJIOC MOXKET UMETh I[aJ'IbHI/Iﬁ KOHEN U Kaxaas
N3 MHOXECTBA YAJIMHCHHBIX BTOPBIX ITOJOC MOXKET HMETH I[aJ'IbHI/Iﬁ KOHeE. ﬂaﬂbHI/Ie KOHIIbI
YIUIMHEHHBIX MEePBBIX IMOJOC MOTYT 0Opa3OBbIBATh AAMBHUN KOHEL H3IENUs, T€HEPUPYIOLIero
adpo30ib. JlanbHUE KOHIBI YIUIMHEHHBIX BTOPBIX IOJIOC MOTYT OBITh PACIOJIOKEHbI BHYTPHU
OTHOCHTEJIbHO NallbHUX KOHIOB YIUIMHEHHBIX MEpBbIX Mmojioc. Hanmpumep, mivHa Kakmnoi u3
YAJIIMHEHHBIX BTOPBIX IMOJIOC MOXKET 6I::ITI:: MEHBLIC OJINHBI Ka)KI[Oﬁ N3 YAJTUHCHHBIX IMMEPBBIX ITOJIOC.
HpI/I 3TOI KOMIIOHOBKE JaJIbHUE KOHUbI YATUHCHHBIX BTOPBIX ITOJIOC (TOKOHpI/IeMHbIX l'[O.IIOC) HE
BUIHBl HA [AJbHEM KOHILE HW3MENHs, TEHEPUPYIOIIEro a’3po30Jib, U 3TO MOXKET YJYYIIHTh
NPUEMJIEMOCTb ISl TTOJIb30BATENIsI M3[ENHUsI, TEHEPUPYIOIIETro ad3po30Jib. Kpome Toro, mocKoIbKy
YAJIMHCHHBIE BTOPBIC IMOJIOCHI (TOKOHpI/IeMHbIe HOJ'IOCI:;I) MOJIHOCTBKO BJIOJKEHBI B YIJIMHEHHDBIC
TIePBbIE TMOJIOCHI (TOJIOCHI, TEHEPHUPYIOIIHUE ad3PO30Jib), 3TO MOKET 00eCHnedYnTh BO3MOXKHOCTB
bosnee 3(p(HeKTUBHOIO T€HEPUPOBAHUST a3PO30Jisi WM Tapa, MOCKOJbKY VIJIMHEHHBbIE BTOpBIC
MOJIOCHI MOJHOCTBKO OKPYZKCHBI YAJIMHCHHBIMU MEPBBIMU MOJOCAMU, U MMO3TOMY MAaKCHUMAJIbBHO
YBCIIMYUBACTCA I€pEaava TCIJIa OT YAJIMHCHHBIX BTOPBIX IMOJIOC K YAJIMHCHHBIM MEPBIM MTOJIOCAM.

I[J'II/IHa Ka)KI[Oﬁ U3 YAJIIMHCHHBIX TPETbUX IIOJOC MOXKET 6bITb paBHa OJIMHE Ka)KI[OfI u3
YIUIMHEHHBIX MEPBBIX IMOJIOC. ITO MOXKET OOJErYUTh W3rOTOBJIEHHE HM3AEJHs, T€HEPUPYIOINEro

a3po30Jb.
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MHOKECTBO YAJUHEHHBIX TPETBUX IOJOC MOXKET COAEPKATb MaTepual, F'eHEPUPYIOIIHUI
a’3p030Jib. ITO MOKET OOJIErYUTh U3rOTOBJICHHE M3AEINNs, TeHEPUPYIOLIETO a3p030Jib, & TAKXKe
MOKET O0eCHeunuTh BO3MOXKHOCTb T'€HEPHUPOBAHUS MAaKCHMAJIBHOIO KOJUYECTBA Tapa IMpu
WCIIOJIb30BAaHUN M3/€JINs, TeHEPUPYIOLIEr0 aj’po30jb, BCJIEACTBHE HArpeBa Kak MHOXKECTBA
VAJIUHEHHBIX IIE€PBBIX IIOJOC, TaK W MHOXKECTBA YMJIMHEHHBIX TPETbUX IIOJIOC TEIIOM,
NepefaHHbIM OT YUIMHEHHBIX BTOPBIX IOJIOC.

Kaxxnass 13 MHOKECTBA YAJIMHEHHBIX BTOPBIX IMOJOC MOXKET UMETh TOJIIMHY OT 1 MKM 11O
500 mxm, mpemnoututenbHo OT 10 MkM 10 100 MKM, BO3MOKHO MPHUONMM3UTENBHO S50 MKM.
Y aivHEHHBIE BTOPBIE IMOJIOCHI (TOKOMPUEMHBIE MOJIOCHI), UMEIOIIUE 3TH Pa3Mepbl TOJIIHHBI,
MOTYT OBbITh OCOOEHHO MOIXONSIIMMH JJii WHAYKIMOHHOTO HArpeBa TPHU HCIIOIb30BAHUU
U3JIeNHs, TEHEPUPYIOLIETO a3po30Jib, a Takke MOTYT O0JierdaTb W3TOTOBJICHHE W3IENIHs,
TEeHEPUPYIOLIETO a3PO30JIb.

Kaxxnas n3 MHOKeCTBa YIJIMHEHHBIX MEPBBIX MOJOC MOKET UMETh JUIMHY OT 5 MM A0 50 Mm.
Kaxnas u3 MHOXeCTBA yAJIMHEHHBIX MEPBBIX MOJOC MOXKET UMeTh JiauHy OT 10 MM 10 30 MM,
BO3MOJKHO MPUOIU3UTENHHO 20 MM.

Kaxxnas u3 MHOXECTBa yAJMHEHHBIX MEPBBIX MOJIOC MOXKET UMETh TONIIHUHY OT 50 MKM 110
500 mMxM, BO3MOHO OT 150 Mxm 10 300 mxM. Kaxknasi U3 MHOXKECTBA YUIMHEHHBIX MIEPBBIX MOJIOC
MOXET UMEThb TOJIIUHY, PABHYIO MPUONN3UTENBHO 220 MKM.

Kaxnas u3 MHOKECTBa yIJIMHEHHBIX MTEPBBIX, BTOPBIX U TPETHUX MOJIOC MOXKET UMETh LIUPUHY
ot npubm3uTenbHo 0,1 MM 710 5,0 MM, BO3MOKHO Tipubmu3uTensHo oT 0,5 MM 10 2,0 mm. Kaskast
Y3 MHOJKECTBA YJUIMHEHHBIX ME€PBbIX, BTOPBIX U TPETHUX MOJOC MOXKET UMEThH LIUPUHY, PABHYIO
1,0 MM. DT pa3mepsl MUPHUHBI OOECTIEUMBAIOT HAJIMYHE ONTUMAJBHOTO KOJIMYECTBA TOJOC,
TeHEPUPYIOMINX a3P030Jib (YAMHEHHBIX MEPBBIX MOJIOC U HEOOS3aTENbHO YAJIMHEHHBIX TPETHUX
TOJIOC), U TOKOIPHEMHBIX MOJIOC (YAJMHEHHBIX BTOPBIX TMOJIOC) B U3IEIHH, T€HEPHUPYIOIIEM
a’po30Jib, Il 00ecreYeHns PABHOMEPHOT'O MOTOKA BO3[yXa CKBO3b U3JENHE, F€HEPHUPYIOIIee
a’p030Jib, U TEHEPUPOBAHMUS IOMYCTUMOTrO KOJIMYECTBA Napa Win a3po3oiia. Ecinu mupuHa nosoc,
TeHEePUPYIOIIHNX a3PO30JIb, H/HITH TOKOMIPUEMHBIX MOJIOC CITUIIIKOM MaJia, TPOYHOCTH MOJIOC MOXKET
YMEHBIIUTBCS, U, CIEI0BATEIBHO, MACCOBOE MPOU3BOACTBO U3AEINN, NTEHEPUPYIOLIUX a3PO30Jib,
MOXKET CTaTh CJIOXKHEE.

HNHayKIMOHHO HarpeBaeMblil MaTepua TOKOIIPUEMHHUKA MOKET COAepkKaTh MeTaul. MeTtann
OOBIYHO BBIOWPAIOT W3 TPYMIIBI, COCTOSINEH M3 HEPKABEIOMIEH CTall W YIJISPOIHCTON CTaJIH.
OpHako WHIYKIMOHHO HArpeBaeMblii MaTepHuall TOKONPHEMHHKA MOXKET COAepKaTh JIFOOOU
MOIXOISIINIA MaTepual, BKJIOYas, HO 0e3 OrpaHUYeHUs, OAHO WJIM HEeCKOJbKO W3 AJFOMHHHS,
JKE€JI€3a, HUKEJs, HEPKAaBEIOIEe CTali, YIVIEPOAUCTON CTAJIU U UX CIUIABOB, HAIPUMEP, HUKEJIb-

XpOMa UM HUKCIIb-MCOU. HpI/I MNPUITOXKEHUHN SJCKTPOMArHUTHOI'O IIOJIA BOJIU3U HEro Inpu



UCTIONIb30BAHUH U3/IENUS, TeHEPUPYIOLIEro a3po30Jib, B YCTPONCTBE, TEHEPUPYIOIEM a3pPO30Jib,
YIJIMHEHHBIE BTOpPBIE IOJIOCH! (TOKONPUEMHBIE IIOJIOCHI) MOTYT T€HEPHUPOBaTh TEIUIO M3-3a
BUXPEBBIX TOKOB M IIOTEPh HA MATHUTHBIH T’UCTEPE3HC, YTO MPUBOAUT K MPEOOPA3OBAHMIO SHEPTHU
U3 3JIEKTPOMATHUTHOH B TETLJIOBYIO.

Marepua, reHepUpYIOIINI a3p030Jib, MOXKET ObITh TBEPIbIM WU TOJYTBEPABIM MaTEPHAIOM
moboro Tuma. [IpuMepsl THUMOB TBEPABIX BEIIECTB, T'CHEPUPYIOLINX a3PO30Jib, BKIIIOYAIOT
MOPOLIOK, I'paHyJibl, 3€pHA, CTPYXKKHU, HUTHU, YaCTHULDLI, I'€Jib, IIOJOCKH, PACIIHUIIaHHBIC JIUCTbHA,
PE€3aHbIC JHUCTDA, peSaHbIﬁ HaIOJHUTECIIb, HOpHCTbeI MaTepuall, neHoMarcpuaial WU JIUCTHI.
Marepuan, TeHEpUPYIOLIHM a’p030Jb, MOMKET CONEpPKAaTh MaTephaj pPaCTUTEBHOIO
MPOMCXOXIEHUS] U, B YaCTHOCTH, MOXeT cozepkaTh Tabak. OH MpenMyINeCTBEHHbIM 00pa3oM
MOJKET COJIep’KaTh BOCCTAHOBJIEHHBINM Tabak, HAMpUMep, BKOUash Tabak U JEOOOe OMHO WM
HECKOJIbKO M3 LEJUTIOJIO3HBIX BOJIOKOH, BOJIOKOH Taba4yHOro credsisi U HEOPraHHYeCKUX
HarojHuTenen, Takux kak CaCO3.

CrnenoBarenbHO, YCTPOWCTBO, T€HEPHUPYIOIIEe a’pO30Jib, Uil HCIOJB30BAHHUS C KOTOPBIM
npeaHasHa4Y€Hbl H3ACIIHA, TCHCPUPYOLIUE adpO030Jib, MOXET HA3bIBATHCA «HArpeBa€MbIM
YCTPOMCTBOM Jisi Tabakay, «yCTpOHCTBOM JJisi HarpeBa Tabaka Oe3 ropeHus», «yCTPOHCTBOM JJIst
ucrapeHus: TabayHbIX MPOAYKTOB» U T. I, M 3TO CIENyeT WHTePIpPETUPOBATh KaK YCTPOMICTBO,
NOAXOJAIee ISl AOCTIDKEHUs 3THX 3¢ ¢exToB. [Ipu3Haky, packpbITbie B JAHHOM JOKYMEHTE, B
paBHOﬁ CTCIICHU NPUMCHUMBI K YCTpOfICTBaM, BBITIOJTHEHHBIM C BO3MOKHOCTBIO HUCTIAPCHUA
moboro cyOcTparta, FreHepUPYIOIIETro a3pO30b.

Wznenue, reHepupyo1nee a3po30ib, MOXKET ObITh OKPYKeHO OyMaskHOH 00epTKOi.

Uznenue, reHepupyrolnee a3po30jib, MOKET ObITh BBIIOJHEHO MO CYyTH B (HOpMe MaJOYKU U
MO’KET B LIEJIOM HATIOMHUHATh CHrapeTy, Mesi TpyO4aTyro 001acTh ¢ CyOCTpaTOM, T€HEPHPYIOLIUM
a’3p030Jib, PACTIONIOKEHHYIO MoaXoasiuM odpasom. Usnenue, reHepupyroliee a3po30Jib, MOKET
colepKaTh CerMeHT (GUIbTpa, HANPUMEP COCTOSIIMI M3 BOJOKOH alerarta LEeJUIIOJO3bI Ha
ONMMKHEM KOHILIE U3MENUs, TeHePUPYIOIIero aspo3oib. CerMeHT GuabTpa MOXKeT 00pa3OBbIBATH
MYHALITYYHBIH (QUIBTP U MOXET HAaXOAWUTBHCS HAa ONHOH OCH C CyOCTpaTOM, T€HEpUPYIOIIUM
a’3po30Jib, OOPA30BaHHBIM W3 10 MEHBIIEH Mepe MHOXECTBA YAJMHEHHBIX IEPBBIX MMOJIOC U
HeoOsI3aTeNIbHO M3 MHOJKECTBA YIUIMHEHHBIX TPETbUX TOJOC. B HEKOTOpbIE KOHCTPYKTHBHBIE
VCTIOJTHEHHSI TAKXKE MOTYT OBITh BKJTFOUEHBI OJJHA UJIH HECKOJIBKO o0acTeli cOopa mapa, odacrei
OXJIKICHUS] U Jpyrue KOHCTpykuuu. Hampumep, usnenue, reHepupyroliee a’spo30ib, MOXKET
coziepkKaTh IO MEHbLIEH Mepe OJIMH TPYOUaThIil CErMEHT BBILIE MO MOTOKY OT CErMeHTa (PribTpa.
TpyOuatelli cerMeHT MOXET BBICTYIIaTh B KadecTBe oOnacTu oxjaxaeHus mapa. OOmactb
OXJIAXKJIEHUs] Tapa MOXET IPEeUMYLIECTBEHHbIM 00pa3oM IIO3BOJIUTh HArpeTomMy mapy,

TeHepUPYEMOMY IyTeM HarpeBaHUs I0JIOC, TEHEPUPYIOIIUX a3p030Jb (YAJMHEHHBIX MEPBBIX
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MOJIOC U MPEANOYTUTENBHO YAJUHEHHBIX TPEThUX TOJIOC), OXJIAKAATHCS U KOHACHCUPOBATHCS IS
o0pa3zoBaHUs a3p030Jis1 C MOAXOMALIMMU XapaKTePUCTUKAMHU JUIsl BIBIXAHUS TOJIb30BATENEM,
HarpuMep yepe3 CerMeHT QuibTpa.

Marepuan, reHepUpYIOIIUNA a’3po30ib, MOXKET COMAEpPXkKaTh BELIECTBO s OOpa3oBaHMs
asposossi. [Ipumeps! BemecTs i 00pa3oBaHMs a3pO30JIsl BKIOYAOT MHOTOATOMHBIE CITUPTHI U
UX CMeCH, Hampumep, TJHLEpPUH WIM TNPOMIIEHINHKONb. Kak mpaBmio, wmarepuain,
TeHEPUPYIOIINN a3p030Jib, MOXKET HMETh COZEPKaHMe BEIECTBa Uil OOpa3OBaHUs a3pO30Jisi OT
npubm3uTeNbHo 5% no npubmusurensHo 50% B mepecueTe Ha Cyxod Bec. B HEKOTOpBIX
BapUAHTAX OCYLIECTBIICHHS B MaTepUase, TeHEPUPYIOLIEM a3p030Jib, COAECPIKAHNE BEIECTBA IS
00pa3oBaHUsI a3PO30JIsi MOKET COCTABIISAITh OT npudnu3uTenbHo 10% no mpudmmsurtensuo 20% B
nepecyere Ha CyXOU BeC U, BO3MOXKHO, MpuOIM3uTeNbHo 15% B mepecueTe Ha CyXOil Bec.

IIpy HarpeBaHMM MaTepHall, T€HEPUPYIOIIUI a’3p0o30Jib, MOXKET BbICBOOOXKIATH JIETydHe
coenuHeHus. JleTyune COeOMHEHUS MOTYT COAEpKaTb HUKOTHHOBBIE WJIM apOMATH3HPYIOIIHE
COEMHEHUs], TAKUe KaK apoMaTu3aTop tadaka.

Kpartkoe onucanmne rpapuueckux MaTepuaion

Ha ¢ur. la mpeacraBieH cxeMaTHYeCKUi BHI COOKY B CEUEHHMH H3JENUs], T€HEPUPYIOLIEro
a3p030J1b, COTJIACHO HACTOALIEMY M300PETEHHIO;

Ha ¢ur. 1b mpencraBieH CXeMaTHYECKHH BUA B IIONEPEYHOM CEYEHMHU IO JHUHUU A-A,
NoKa3aHHOMU Ha ¢ur. la;

Ha ¢ur. 2a NpeiCTaBIeHO CXeMaTHYeCKoe H300paXkeHne YCTAHOBKH U CIIOc00a U3rOTOBJICHHS
U3/IeJTUs], TeHEPHUPYIOLIETO a3p030Jib, U300paskeHHoro Ha ¢ur. la u ¢ur. 1b;

Ha ¢ur. 2b npencrasieH BUa cBepXy CyOCTpaTa, TEHEPUPYIOLIETO a3P030JIb, M TOKOIIPHEMHBIX
YYaCTKOB B IpOLECCe MepeMelieHns cyOcTpaTa, TeHEpUPYIOLIEero a’po30ib, U TOKOMPUEMHBIX
YYaCTKOB B HATPABJICHUH, YKa3aHHOM CTPEJIKOM, 4epe3 YCTAHOBKY, N300paKeHHYIO Ha Gur. 2a;

Ha ¢ur. 3 mpencTaBieH BHI CBEPXY OOHOW CEKLUH HENPEPbIBHOIO MOJOTHA MarepHaja
TOKOIIPHEMHUKA, JEMOHCTPHPYIOLINIA 00IACTH, CoAepKaliue Kiel, u obiacTu, He coneprKaime
KJIeH,

Ha ¢ur. 4 mpencraBieHO (PYHKIMOHAIBHOE M300pakeHHWE YaCTH YCTAHOBKHM M Crocoda
cormacHo ¢ur. 2a, rae CXxeMaTHYHO H300pa’k€HO O0pa3oBaHHE TOKOIPHEMHBIX YYACTKOB M3
HETIPEPBIBHOTO TMOJIOTHA MaTepuasia TOKOPUEMHUKA U HAHECEHUE TOKOIIPUEMHBIX yYacTKOB Ha
MIOBEPXHOCTD HETIPEPBIBHOTO IMOJIOTHA CYOCTpaTa, FeHEPHPYIOIIETO a3PO30JIb;

Ha (ur. 5 mpeacTaBiIeH cXeMaTUYECKUH BUA B IIEPCIIEKTHBE OJIOKA pa3pe3aHusi TOKOIPUEMHUKA,
u

Ha ¢ur. 6 MpeacTaBIeHO CXeMaTHUecKoe n300paskeHne OIoKa pa3pe3aHus moJoc.
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IToapoOHoOe onucaHue BAPUAHTOB OCYLIECTBJICHHUSI

BapuaHTel OCyIIeCTBI€HHS HACTOSIIEro H300peTeHHst 31ech OyAyT ONMHCAaHbI TOJBKO B
Ka4yecTBe NMPUMepa U CO CChUIKON Ha Ipujiaraemble rpaduyeckue MaTepHuaibl.

Co ccpikoii BHauane Ha ¢ur. la u ¢gur. 1b nokazano nznenue 1, reHepupyroliee a’3po30Jb,
I UCTIONb30BAHMS C YCTPONCTBOM, N€HEPUPYIOIIUM a’p030jb, KOTOPOE COIEPKUT CUCTEMY
MHIYKUHUOHHOIO HAarpeBa i MHAYKIMOHHOIO Harpesa u3aenus 1, reHepupyoLero a3po3oib, U
TaKUM O0pa3OM TeHEPUPOBAHMS A3PO30Jisl IJISl BABIXAHUS TOJIB30BATENIEM YCTpPOWCTBaA. Takue
YCTPOHCTBA M3BECTHBI B JAHHOH O0JACTH TEXHUKW M HE OyAyT OmHcaHbl Oojiee MOIpoOHO B
JTaHHOM omnucanuu. M3penue 1, reHepupyrolnee a3po30iib, UIMEET YIUIMHEHHYIO (OpMY, TaTbHUI
koHen lla w OmmkHWHA KOHeU (WM MYHAIITYYHBIH KoHern) 11b, m mo cytu sBiseTcs
muHAprdeckuM. Kpyrinoe mnonepedHoe cedenue oOnerdaer oOpamieHue ¢ uzznenuem |
MOJIb30BATENsl U BCTaBKy W3JAeNus | B MOJOCTb WMIJIM HArpeBaTeNbHBIM OTCEK YCTPOMCTBA,
TFeHEPUPYIOLIETO a3p030Jb.

Wzpenue 1, reHepupyromee a’po30ib, COAep:KUT cyoctpar 10, reHepupyrOmuid a3po30Jib,
UMEIoIuil mepBelid U BTOpor KOHIBI 10a, 10b 1 MHAYKIIMOHHO HAarpeBaeMblli TOKONPUEMHHK 12.
Cyberpar 10, reHepupyrOIIHA a3p030Jib, U WHAYKUUOHHO HArpeBaeMblil TOKOMPUEMHHK 12
pacronokeHsl BHYTpH 00epTku 14 u okpyxkeHsl eil. O0epTka 14 comepkuT MaTepua, KOTOPBIA
ABJISIETCSA TI0 CYTH HE3JIEKTPONPOBOAHBIM M MAarHUTHO HempoHMLaeMbIM. B m3o0paskeHHOM
npumepe obeptka 14 npexncrapisier codbol OyMakHYIO 00EPTKY U MOXKET COePIKaTh CUTAPETHYIO
Oymary.

Uznenue 1, reHepupyromiee a’3po30Jib, MOXKET UMETh OOILIYIO IJIMHY, M3MEPEHHYIO MEXKIY
JanbHUM KOHIOM lla u OmpkHUM (MyHAIITY4HbIM) KOHIOM 11b, or 30 MM mo 100 mm,
npeanodTuTesibHo oT S0 MM g0 70 MM, BO3MOXxHO mnpuOmmsurenabHo 55 mm. CyOcrpar 10,
TeHEPUPYIOIINN a3P030Jb, MOXKET UMETh OOIIYIO UTHHY, U3MEPEHHYIO MEXKIY NEPBBIM U BTOPHIM
koHamu 10a, 10b, ot 5 mMm nmo 50 mm, npeanoututesnbHo ot 10 MM 10 30 MM, BO3MOJKHO,
npubmm3uTensHo 20 MM, M3nenue 1, renepupyroinee a3po30Jib, OOBIYHO HMEET AUAMETP OT 5 MM
10 10 MM, PEATIOYTHTETIHHO OT 6 MM 110 8 MM, BO3MOKHO, IPUOIM3UTENIBHO 7 MM.

CyOctpar 10, rerepupyOImUi a3p030Jib, COAEPIKUT MHOMKECTBO YIJIMHEHHBIX MEPBBIX MOJIOC
15, comepxammx Matepua, FreHepUPYOLIUN a3p030Jb. MHOKECTBO yAJIIMHEHHBIX MEPBBIX MOJIOC
15 cocTaBnsrOT MOJIOCH! 16, reHepupyroLue a3po30Ib, U IO CYTH OPUEHTUPOBAHBI B TPOIOJIbHOM
HATPABJICHUH U3MENHsl |, TeHePUPYIOIIEro a3po30jb. Y IIMHEHHbBIE MEePBbIe MOJIOCH! 15 00BIYHO
HE COIepIKaT CKIIAIOK B MPOJOIBHOM HANPABJICHUH IJIsl TOTO, YTOOBI 00€CTIeUnTh HEMPEPHIBHOCTD
TPAEeKTOPUU MOTOKA BO3AyXa U JOCTHXKEHUE PABHOMEPHOI'O ITOTOKA BO3AYyXa CKBO3b u3nenue 1.

HNHayKkUMOHHO HAarpeBaeMblil TOKONIPUEMHUK 12 CONEPIKUT MHOKECTBO YIJIMHEHHBIX BTOPbIX

nosioc 13, comep:kalux WHAYKLUHUOHHO HAarpeBaeMblil MaTepuall TOKONPUEMHHKA. MHOXECTBO



YIJIMHEHHBIX BTOPBIX MOJIOC 13 mMpeacTaBisitOT COOOM TOKOMPUEMHBIE MOJIOCHI 18, 1 OHM Takxke
[0 CYTH OPUEHTHUPOBAHbI B MPOAOJIBHOM HANPABICHUU U3AENUs |, TeHEpUPYIOLIEro adpo30Jb.
YAJIuHEHHBIE BTOpPbIE MOJOCBHI 13 HE HMMEIT CKJIAJOK B MPOAOJBHOM HANPABJICHUU IS
NpeAOTBpALIeHNs] 00pa30BaHMs rOpsIUUX MATEH B cydcTpare 10, reHepupyOIEM a3po30Jib.

Hspnenue 1, renepupyroinee aapo30iib, COACPKUT MHOXKECTBO YIUJIMHEHHBIX TPEThUX nojoc 17
(cMm. ¢ur. 1b), comeprramux MaTepua, reHepUPYIOIU a3p0o30Jb. Y IIMHEHHbIE TPETbU MOJIOCHI
17 Tax:xe npencTaBsiOT COOO0M MONIOCH 16, TeHEPHUPYIOIKE a3PO30Jib, U MO CYTH OPUEHTHPOBAHBI
B IIPOJOJIBHOM HAIPaBJIE€HUU U3Jenus |, FeHEepUpYIOLIEro aj’po30Jb. Y IJIMHEHHbIE TPETbU
NOJIOCHI 17 UMEIOT Ty K€ JUTMHY, YTO M YIJIMHEHHBbIE NIepBbIe MONOCH! 15, n TakuM oOpa3om Bce
NoJIoCkl 16, reHepupyroIue a3po30Jb, BHYTPU U3J€NUs 1, T€HEPUPYIOILEro a3po30Jib, UMEIOT
OIMHAKOBYIO IJIMHY. Y JJIMHEHHBbIE BTOpBIE MOJOCHI 13 MPUKIEEHBb! K YIJIMHEHHBIM TPETHUM
nosiocaM 17, mpu 3TOM yUIMHEHHBIE BTOPBIE MOJIOCH! 13 U yJIMHEHHbIE TPETHU MOJIOCH! 17 UMEI0T
OIMHAKOBYIO IIHPUHY. B mpennodTurenbHbIX BApUAHTAX OCYLIECTBIIEHUS yIJIMHEHHbBIE MIEPBBIE
MOJIOCHI 15 Takke UMEIOT Ty K€ LIUPHUHY, YTO U YJIMHEHHBIE BTOPBIE NOJIOCH! 13 U yAJIMHEHHBbIE
TPEThH NOJIOCHI 17.

VY anuHeHHbIE NEpBbIE MOJNOCHI 15, yAJIMHEHHbIE BTOPBIE MOJIOCH! 13 W yAJIMHEHHBIE TPETHU
noJjiocel 17 pacrosiokeHsl Tak, 4TOOBI OOpa30BBIBATH IO CYTH CTEp:KHEOOpasHoe m3zenue 1,
reHepUpyIolee a’po30Jib, U MOTYT OBbITh CIOy4alHbIM O0pa3oM pacHpenesieHbl 1O BCEMY
MOTIEPEYHOMY CEUEHHIO CTep>KHeOoOpa3Horo msgenust 1 Tak, 4yToObl OHM HUMENH MHOXECTBO
Pa3IMYHBIX OPUEHTALMI B MOMNEPEYHOM CEYEHHM U3AeNnus 1, TeHepUpYIOIIero a’3po30iib. XOTs
5TOro He BUAHO Ha (ur. 1b, MpesocTaBiIeHO NOCTATOYHOE KOJMYECTBO YAJIMHEHHBIX MEPBBIX
nojoc 15 pamsa Toro, uyToOBI MO CyTH 3amOJHHUTH MOMepedHoe cedeHue cyOctpata 10,
TeHEPUPYIOLIETO a3P030JIb, U CIEAYET NOHUMATh, YTO MEHbIIEE KOJTNYECTBO YAJINHEHHBIX NTEPBbIX
nosioc 15 moka3aHO UCKIIOYUTENBHO B LEsIX uumoctpauuu. Crenyer Takke OTMETHTh, YTO
m000e MOIXosIee KOJHUECTBO YIUTMHEHHBIX BTOPBIX MOJIOC 13 MOXeT OBITh PacHoOJIOKEHO B
cybcrpare 10, reHepHpyOLIEM a3p030Jb, B 3aBUCHMOCTH OT TpeboBaHUil Kk HarpeBy. Kaxnas u3
YIUIMHEHHBIX BTOPBIX MMOJIOC 13 TpeuMyInecTBEHHbIM O0pa3oM OKpY’KeHa yIJIMHEHHBIMU
nepBbIMU TOJOocaMu 15, 4To obecrnednBaeT MaKCUMAJIBbHYIO TEIUIONepenadyy K YAJTHHEHHBIM
NEPBBbIM MOJ0CaM 15 U MUHUMHU3HUPYET BEPOSTHOCTb KOHTAKTa MEXKAY YAJIMHEHHBIMA BTOPBIMU
noyocamu 13.

Kak nyume Bcero BugHO Ha ¢ur. la, kaxnas U3 MHOXKECTBA YIUIMHEHHBIX MEPBBIX MOJOC 15
UMeeT JalbHUN KOHel 15a, a kakagas U3 MHOXECTBA YIJIMHEHHBIX BTOPBIX NOJIOC 13 mmeer
nanpHUM KoHel 13a. JlampHue KOHLBI 15a yanMHEHHBIX MepBbIX Mosoc 15 o0pas3yroT mepBblit
koHell 10a cyOcrpara 10, reHepUpyrOLIEro a3po30ib, U, COOTBETCTBEHHO, AajbHUH KoHel 11a

usgenust 1, TeHepUPYIOLIEro a’po30ib. Y AJIMHEHHbIE BTOpPbIE MOJOCHI 13 kOpoue, 4YeM
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VAJUHEHHbIE TMEpPBbIE MOJOCHI 15 W yanuHEHHble TpeTbU mnojockl 17. JlanbHue koHLUBI 13a
YAJIMHEHHBIX BTOPBIX IMOJOC 13 pacrosioxKeHbl BHYTPU OTHOCHUTENBHO NAlbHUX KOHLOB 15a
VAJUHEHHBIX NepBbIX nojoc 15. JlanbHue kOHLBI 13a yAJIMHEHHBIX BTOPBIX NooC 13, Takum
o0pa3om, He BUJHBI Ha JaibHEM KoHIE 11a u3aenus 1, reHepupyro1mero aspo3osb.

Wspenue 1, renepupyroinee a3po30b, COAEPKUT MYHIITYYHbIN cerMeHT 20, pacroI0KEeHHBbIH
HIDKE TI0 MOTOKY OT cyOctpara 10, renepupyromero aspo3onb. Cyberpar 10, reHepupyrommi
a’3p030J1b, © MYHIIUTYYHBINA cerMeHT 20 pacroyiosKeHbl Ha OTHOM OCU BHYTpH 00epTkH 14, 4TOOBI
yIep>KUBaTh KOMIIOHEHThI Ha MecTe sl O0Opa3oBaHUsl CTepykHeoOpasHoro wusmenwst 1,
TeHEPUPYIOLIETO a3pO30JIb.

B wu300pakeHHOM BapHaHTE OCYINECTBJICHUS MYHIIITYYHBbIH cerMeHT 20 COomep:kKuT
CJIeNYIOLME KOMIIOHEHTBI, PaCIONIOKEHHBIE MMOCIEN0BATENBHO U HA OJHOM OCH B HAIlpaBICHUU
HIDKE TI0 MOTOKY, APYTHMH CJIOBAMH OT JajibHero koHua lla x OmmkHeMy (MyHOIITYYHOMY)
koHIy 11b m3menust 1, reHepupyrOIEro a’3po30Jib. OXJIAKIAOIIUNA CerMEeHT 22, CerMeHT 23 ¢
LIEHTPAJIbHBIM OTBEPCTHEM U CerMeHT 24 GrbTpa. OXNaXKIaro M CETMEHT 22 COIEPIKUT MO0
Oymaxknyro TpyOky 22a, TONIIMHA KOTOPOW OOJble, 4eM TOJINUHA OymaskHOUW obepTku 14.
CermeHT 23 ¢ 1IeHTpaJIbHBIM OTBEPCTHEM MOXKET COZlEPIKaTh OTBEPAEBLIYIO CMECh, COAEPIKALLYIO
BOJIOKHA aleTara LEeJUTI0JIO3bl U IUIACTH(HUKATOP, W CIYKUT JJsl YBEIWYEHUs NPOYHOCTU
myHamrygHoro cermenta 20. CermeHT 24 ¢QunbTpa OOBMHO COXEPKUT BOJIOKHA alerara
LIEJUTIOJIO3bl U BBIMIONHSIET POJb MyHAITYy4HOro ¢uubrpa. Korma Harperslii map Teder oOT
cybctpara 10, reHepupyoIero a3po3oib, K OnnkHeMy (MyHAIITY4HOMY ) KOHLY 11b u3menus 1,
TEHEPUPYIOLIETO a3p030Jib, Map OXJIAXKAAETCS U KOHAEHCUPYETCS 10 Mepe MPOXOKAECHUS Yepes3
OXJIAXKTAFO LM CErMEHT 22 ¥ CerMEHT 23 ¢ IEHTPAJIbHBIM OTBEPCTHEM AJIs1 00pa30BaHUS a3PO30JIsI
C MOAXOSIIUMH XapaKTEPUCTHKAMH ISl BABIXaHU MOJIb30BATENIEM Yepe3 CerMeHT 24 puibTpa.

VY IMHEeHHBbIE TIepBbIE MOJIOCH 15 M yIJIMHEHHbIE TPETbU MOJIOCHI 17 OOBIYHO COCTOST W3
MarepHajja PacTUTENIbHOTO MPOUCXOXKIACHUs, HanpuMep, Tabaka. Y IJIMHEHHBIC MEPBbIE MOJOCHI
15 w ynnuHeHHBIE TPEeTbU TOJOCHI 17 MOIYyT MPEUMYLIECTBEHHBIM OOpa3oM COIEpKaTh
BOCCTAHOBJICHHBIH Ta0ak, BKOYas Tabak U Jr000E€ ONHO WJIM HECKOIBKO M3 LEJUTFOJIO3HBIX
BOJIOKOH, BOJIOKOH Ta0Aa4HOTO CTeOJIsl M HeOpraHu4eCKux HanojiHurenel, Takux kak CaCO3.

VY inuHEeHHBbIE TepBble TMOJOCHI 15 M yIUIMHEHHBIE TPEeTbU MOJOCHI 17 OOBIMHO comepiKat
BEIECTBO U1l 00pa30BaHMUs a3PO30JIs, TAKOE KaK MNINLEPUH WX MPONIJIEHIINKOIb. Kak mpasuio,
YAJMHEHHbIE MIEPBBIE MOJIOCHI 15 U yAIMHEHHBIE TPETHHU MOJOCH 1 7 UMEIOT COAEpKaHUE BELIECTBA
st oOpa3oBaHus a3po30Jisi OT npudM3uTeNbHO 5% no mpudmusurenbHo 50% B mepecyere Ha
cyxou Bec. IIpu HarpeBaHuu yJIMHEHHBIE NTEPBBIEC MOJOCH 15 U yAJIMHEHHBIE TPEThU MOJOCHI 17
BBICBOOOXKIAIOT ~ JIETy4yHMe€  COEQUHEHMs, BO3MOXKHO,  COAEp)Kallle  HUKOTUH  WJH

apOMaTU3UPYIOIINE COEAMHEHUs, TaKUe KaK TabauHbIl apOMaTH3aTop.
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Korma wm3MeHsirolneecss BO BPEMEHH 3JIGKTPOMArHUTHOE TIOJ€ NPUKJIAIbIBAETCS BOIM3U
YAJIMHEHHBIX BTOPBIX NOJOC 13 BO BpeMsi HCHONB3OBAHUA WH3AeNHUs 1 B YCTPOMCTBE,
TeHEepPHUPYIOLIEM a3po30Jib, B Y/UIMHEHHBIX BTOPBIX MOJocax 13 reHepupyercs TeIIO H3-3a
BUXPEBbIX TOKOB U NOTEPb HA MArHUTHBIM rucrepesuc. Temno mepeaaercs OT YIIMHEHHBIX
BTOPBIX MOJIOC 13 K yAJIMHEHHBIM NIEPBBIM MTOJIOCAM 15 U yITIMHEHHBIM TPeTbUM nojocaMm 17 ans
HArpeBaHus YAJIMHEHHBIX MEPBBIX MOJIOC 15 U yIIMHEHHBIX TPEThUX MoJyioc 17 6e3 ux CxkuraHus
IUI1 BBICBOOOXKIEHUsS] OJHOTO WJIM HECKOJIbKUX JIETYYUX COEAMHEHUH W, TakuM 00pazom,
reHepupoBaHus napa. Korma monp3oBaTenb BObIXaeT yepe3 cerMeHT 24 (ubTpa, HarpeThlid nap
BTSITMBAETCS B HATIPABJICHUU HIDKE IO MOTOKY 4epe3 u3aenue 1 ot nepsoro konua 10a cybcrpara
10, reHepUpyIOIIETO a3p030Jib, KO BTOpoMy KoHIy 10b cybcTpara 10, reHepupyromero aspo3oib,
u Kk cermeHTy 24 ¢unprpa. Kak ObuUtO yka3aHO BbIIIE, KOTZIa HArpeThIl Map TedeT uepes
OXJIAKIAFOIIHI CErMEHT 22 U CerMeHT 23 ¢ LEHTPaJbHBIM OTBEPCTHEM K CerMeHTy 24 (unbTtpa,
HArpeThlii Map OCTHIBAET M KOHACHCUPYETCS € OOpa3sOBaHUEM a’po30Jisi € MOAXOMSIINMHU
XapaKTEePUCTHKAMH ISl BABIXAHUS MOJIb30BATENIEM Yepe3 CerMeHT 24 GpubTpa.

HzroropieHne W3IeINi, TeHEPUPYIOIUX a3PO30JIb

Hanee OynyT omucaHbl ycTaHOBKA 30 U CIIOCOOBI, MOIXOSIINE ISl U3TOTOBJICHHS U3CIIH,
TeHEPUPYIOINUX a3p030Jib, COMIACHO HACTOSIIEMY M300pPETeHHIO, TaKuX Kak wu3zpenne |1,
reHepUpYyIolee a3p0o30JIb, OMMCAHHOE BbIIIE CO CCbUIKOM Ha ¢ur. la u ¢ur. 1b.

Paccmorpum ¢ur. 2a, rae nokazaHo cxemaTHueckoe n3odpakeHue ycraHoBkH 30 u criocodba
W3rOTOBJIEHUS U3eNus 1, reHepUpPYIOLIEro a3po30ib, ONMCAHHOTO BBIIIE CO CChUIKOM Ha ¢ur. la
u ¢ur. 1b. Ha ¢ur. 2b npencrasnen Bun cBepxy cybcrpara 10, reHepHpYOLIEro a3po30Jib, U
TOKOIIPUEMHBIX Y4aCTKOB 28 B Ipoliecce UX MepeMeleHns yepe3 ycTaHoBKy 30 B HalpaBJIeHUH,
YKa3aHHOM CTPEeJIKOi Ha ¢wur. 2b.

YcranoBka 30 comepKUT KaTywkKy 32 ajsi mopavyu cyOcTpaTa (Hampumep, nepByro 000HHY),
KOTOpasi HeCET HEMPEPBIBHOE MOJIOTHO 34 cyOcTpata 10, reHepupyroiero a3po30iib, UMEIOLIEe MO
CYTH IUIOCKYIO TOBEPXHOCTb, M IMEpBble IMOAAIOINME BaJUkU 36 AN yHpaBlieHus mnojaden
HeTpepbIBHOTO mnojioTHa 34 cyOctpara 10, reHepupyromero a’po3oyib. YcraHoBka 30 Takxke
MO3KET COZIEPKATh PETYJISITOP HATSKEHHUS [TOJIOTHA U CUCTEMY YIPaBJIEHUs] KPOMKOM MOJIOTHA, KaK
OyZeT MOHATHO CHENMAJHCTy CpeAHeW KBaMM(UKALWU B AAHHOW OOJNACTH TEXHUKH, HO 3TH
JOTOJTHUTEIIbHBIE KOMITOHEHTHI HE SIBJISTIOTCS BAYKHBIMU B KOHTEKCTE HACTOSIIIEr0 H300peTeHNs U
NO3TOMY OBUIM MPOMYINEHBI B LENSAX YIPOLICHHUS.

YcranoBka 30 comepskuT Karymky 38 miis Momayu TOKOMPHEMHHKA (HAampuMep, BTOPYIO
000uHYy), KOTOpasi HeCeT HerpepbiBHOE MOJOTHO 40 Marepualia TOKONPHUEMHHUKA, MOAAIOIINE
Banuku 42, 44 1 ynpasieHus nojavden HenpepbIBHOroO nojoTHa 40 MmaTepuana TOKONPUEMHHUKA,

650k 46 HaHeceHMs kiiest U 0Nk 48 pa3pe3aHusi TOKONPHUEMHHUKA.
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VYcranoBka 30 JONOJHUTENBHO CONEPXKHUT HeoOsi3aTeNnpHbIH HarpeBarenb S50, Onok 52
paspesaHus oJyioc, NOAAIINe BAJTUKHU 54, 010K 56 00pa3oBaHus cTep:kHA U 00K 58 paspeszanus
CTEPIKHSL.

H3e0moenenue moxonpuemno2o yuacmea

Bo Bpemsi paboTel HempepbiBHOE TOJOTHO 34 cybcrpara 10, reHepHPYIOLIEro a’po30Jib,
HETIPEePBIBHO MOJAETCs ¢ KaTyIIku 32 mis mopmadu cyoOcrpara. B To ke Bpemsi HempepbIBHOE
nonotHO 40 Marepuana TOKONPUEMHHKA HEMPEPBIBHO MOAAETCS € KAaTyWKU 38 Ajsl mojadu
TOKOTIPUEMHHUKA TIOCPENCTBOM MONAIOIIUX BATUKOB 42, 44 B Onok 46 HaHeceHus Kiiesi. biok 46
HAaHECEHUsl KJjiesl HAHOCUT Kiel 47 Ha MOBEPXHOCTh HENMpephIBHOrO nojiotHa 40 marepuana
TOKOINpUEeMHUKa. B m3o0pakeHHOM npumepe OJOk 46 HaHECEHUS Kjess HaHOCUT Kiei 47 Ha
MOBEPXHOCTb HEMPEPBIBHOrO nosioTHa 40 Marepuana TOKONPUEMHMKA MPEPBIBUCTO U MO BCEH
mupune nonotHa 40. Takum 00pa3om, Ha MOBEPXHOCTH HEMPEPBIBHOTO MojioTHA 40 marepuana
TOKOIIPUEMHUKa 00pa3yroTcst oTaenbHble obnactu 60, conepskamue kel (cMm. ¢ur. 3 u dur. 4),
npu 3ToM obyacTu 62, He conmepskaiue Kiel, oOpa3oBaHbl MEKAY COCETHUMH oOnacTsmu 60,
coIepKallMMHU KJIeH, B HANPaBJICHUM [BH)KCHHMsI HENpepblBHOrO mnojotHa 40 Marepuana
TOKONPUEMHHUKA.

HenpepsisHoe nonotHo 40 MaTepuana TOKOIPUEMHHUKA ITO1aeTcst U3 010ka 46 HaHEeCEHUS Kiles
B 0710k 48 pa3pe3aHus TOKONPUEMHHKA, KOTOPBIH HENPEPHIBHO pa3pe3aeT HeMpephIBHOE MOJIOTHO
40 maTepuana TOKONPHEMHHUKA JJIsi 00pa30BaHMUsl MHOXKECTBA TOKOIIPHEMHBIX y4acTKoB 28. Kax
Jydlie BCEro BUAHO Ha ¢ur. 2b, HempepbiBHOE MOJOTHO 40 MaTepuana TOKONPUEMHHKA H,
CJI€I0BATENIbHO, TOKONPUEMHbBIE YYacTKU 28 MMEIOT LIUPHUHY, KOTOpas CyLIECTBEHHO MEHbIIE
IIMPHUHBI HEMPEPBIBHOrO MoJjoTHA 34 cyOctpara 10, renepupyromero a’sposonb. Hampumep,
HeTpepbIBHOE MOJIOTHO 34 cyOctpara 10, reHepupyromero a’po30iib, MOXKET UMETh LIUPUHY
npubmu3uTensHO 140 MM, B TO BpeMsi Kak HelpepbIBHOE MOJIOTHO 40 Marepuasia TOKOMPHEMHHUKA
U, CJIEIOBATENIbHO, TOKOIIPHEMHBIE YYACTKU 28 MOTYT UMETh IIUPHHY OT MPUOIU3uTeNbHO 0,1 MM
10 5 MM. B HEKOTOpBIX BapHaHTaX OCYLIECTBJIEHHS W300PETEHUs] TOKONPHEMHBbIC Y4acTKU 28
MOTYT HMMEThb JUIMHY OT NPUONM3UTENbHO 5 MM 10 S0 MM B HampaBlIeHUH ABHIKEHHS
HempepblBHOro nosnotHa 40 Marepuana TOKONPUEMHHKA, M MOTYT HMETh TOJINUHY OT
npubmu3uTensHo 1 MkM 10 500 MKM.

Jnist Toro, 4ToOBI MUHUMHU3UPOBATh 3arpsisHeHue O51oka 48 pa3pe3aHust TOKOPUEMHHUKA KIIeeM
477, HaHEeCEHHBIM Ha HETIPEPBIBHOE MOJIOTHO 40 MaTepraa TOKOIpHeMHIKa OJI0KOM 46 HaHECEHUs
Kiest, Onok 48 paspesaHusi TOKONPHEMHHUKA pa3pe3aeT HenpepbiBHOE mosioTHO 40 marepuana
TOKOTIPUEMHHUKA B 00J1acTsAX 62, HE ComeprKaluXx KJIeH, TO eCTh B MecTax Mexny odmactsmu 60,

COACPIKKAILMUMU KJ'[CFI, Ha MOBEPXHOCTU HEMPEPBIBHOTO MOJIOTHA 40 MaT€pHajia TOKOIIPUCMHHUKA.
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3TOro MOXHO AOCTHYB MyTEM CHHXPOHHU3ALMU paboTsl Oioka 48 paspe3aHusi TOKONPUEMHHKA C
ABUKEHHEM HeNPephIBHOTO MoyoTHA 40 MaTeprasa TOKOIPUEMHHUKA.

Co ccpukoii Ha ¢ur. 5, 610k 48 paspesaHusi TOKOMPUEMHIKA COAEPKUT BPAINAIOIIUNACS OJIOK
64 paszpesanusi, copepkaluii onopHseIi Oapadban 66 u pexyuuit 6apadan 68. OnopHsblil bapadan
606 mnoanep>KUBaeT HENpepblBHOE MOJOTHO 40 Marepuajna TOKONPUEMHHKAa BOKPYT CBOEH
nepudepun U COIAEPKUT MHOKECTBO yrnyOjeHuit 70, pacmoSiOKEHHBIX C WHTEPBAJIAMHU IO
OKPY’KHOCTH BOKPYT cBoeil mepudepun. OnopHbiii 6apadan 66 0OBMHO MpeaCcTaBisieT coOoM
BCAChIBAIOIMH OapabaH, ¥ MPH 3TOM HENpepbIBHOE MOJOTHO 40 MaTepuasia TOKONPUEMHHKA U
TOKOTIPUEMHBIE Y4acTKu 28 moanep:kuBaroTcs mo mnepudepuu BcachiBaroliero OapadaHa mon
NENCTBUEM BCACBIBAIOLIEH CHIIBI, IPUIIOKEHHON Yepes3 BCcachlBAIOIIME OTBepcTus 67. Pesxxymuit
OapabaH 68 COmEpIKUT MHOMKECTBO PEXKYIIUX IEMEHTOB 72, PacIOIOKEHHBIX C HHTEPBAJIAMH I10
OKPY>KHOCTH, HalpUMep, BBICTYIMAOIIHNX PEKYLINX JIE3BUH BOKPYT ero nepudepuu, mpu 3TOM
pPEeXyLINe SJIEMEHThl 72 B3aUMOACHCTBYIOT ¢ yriayomeHusimu 70, pacloNOKEHHBIMH C
MHTEPBAJIAMH 110 OKPYKHOCTH, (HaIpuMep, MPOXOAST B HUX) BO BPEMsi CHHXPOHHOTO BPALEHHS
omopHoro OapabaHa 66 u pexymero OapabaHa 68 B MPOTHBOIOJIOKHBIX HAIMPABJICHUSX, KaK
NOKa3aHO CTpesNkaMu Ha (ur. 5. DTO NMPUBOAMT K HENPEPHIBHOMY Pa3pe3aHHI0 HETPEPhIBHOTO
nojiotHa 40 MaTepuana TOKOIPHEMHHKA ¢ 00pa30BaHHEM MHOXKECTBA TOKOIIPUEMHBIX y4acTKOB
28.

Hanecenue MOKONPUECMHbIX VUHACMKOE

Tokonmpuemnsie ydactku 28, mpenocraBisieMble OnokoM 48 paspe3aHusi TOKONPHEMHHUKA,
MOryT OBbITb HAHECeHbl Ha TIOBEPXHOCTh HENPEepPhIBHOrO TMOJoTHa 34 cybOcrpara 10,
T€HEPUPYIOIIEro a’p030Jib, TAKMM 00pa30oM, 4TOOBI MEXIY KpasMH KaXKIOTO MOCJIEAYIOIIEro
TOKOIIPUEMHOTO y4acTKa 28 ObUl TOCTOSHHBI W 3aJaHHBI WHTEpBaN 74, Hampumep, Kak
nokazaHo Ha ¢ur. 2b u ¢ur. 4. TTocTOAHHBIA W 3aaHHBIH MHTEpBaJ 74 MOXKET, HAampuMmep,
coctaysiTh OT 1 MM 10 20 mm. [[j1st TOro, 4To0BI CO3AaTh MOCTOSIHHBIN M 3aIaHHbIN HHTEpBaN 74
MEKAY KpasMH COCETHHX TOKONPHEMHBIX y4acTKOB 28, Oyok 48 paspesaHusi TOKONPUEMHHKA
MO3BOJISIET OTHOCHUTENIBHOE MEpeMELIeHne MEKIY HEeNpepbIBHBIM MNOJOTHOM 40 Martepuana
TOKOIIPUEMHUKA U OTIOPHBIM OapabaHOM 66 B TeUeHHE 3aJaHHOTO NTEPHO/IAa BPEMEHH Cpasy Iociie
TOrO, Kak HemnpepbiBHOE MNOJOTHO 40 Marepuana TOKONPUEMHHUKA, MNEPEHOCUMOE ONOPHBIM
Oapabanom 66, ObUIO paspe3aHo pexymuM OapabaHoM 68 st 0Opa3oBaHUsS TOKOMPUEMHOTO
yuyacTka 28. DTO OTHOCHUTENbHOE IepeMelLeHHe II03BOJIAET HEeNpepblBHOMY MONOTHY 40
MaTepuajia TOKOIPUEMHHUKA OCTaBaTbCs HEMOABWKHBIM WM JABUraTbCsl C TOHMKEHHON
CKOPOCTBIO B T€UEHHE KOPOTKOIO MEPUOA BPEMEHH IOCHE TOrO, KaK TOKOIMPUEMHBIN y4acTOK 28
Obul BBIpE3aH M3 HempepbiBHOro mnojoTHa 40 marepuana TokompueMHuka. OTHOCHTENbHOE

NEPEMCIICHUE MCEXKAY HCIPCPBIBHBIM ITOJIOTHOM 40 MaTeprajia TOKONMPUEMHUKA U OIIOPHBIM
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OapabaHoM 66 MOXeT OBITb JHOCTUTHYTO, HANpHMeEp, IyT€M YMEHBIICHUS CHJIbI BCACBIBAHUS,
NPUIOKEHHON K HENpepbIBHOMY NOJOTHY 40 MaTepuasa TOKOIPHUEMHHUKA OMOPHBIM OapabaHom
66, mpu ONHOBPEMEHHOM MOAJAEPKAHUU NOCTATOYHOW CHUJIbl BCACBIBAHUS MEXKOY VYXKe
BBIPE3aHHBIMU TOKOIIPHEMHBIMU y4acTKaMu 28 M omopHbIM OapabaHom 66 mns oOecriedeHus
OTCYTCTBHsI OTHOCUTEJIbHOTO MEPEMEILECHUsI MEKAY TOKONPUEMHBIMH y4acTKaMH 28 U OMOPHBIM
Gapabanom 66. Takum o00pa3oM, TOKONPHEMHbIH y4acTok 28, KOTOpbIH OBLI BbIpE3aH U3
HETPepBIBHOTO MoJIoTHA 40 MaTepuaia TOKOIpHEeMHUKa OJ10koM 48 paspe3aHusi TOKOITPHEMHHKA,
nepeMenaeTcss B TEUeHHE KOPOTKOro Mepuoja BpeMeHH ¢ OonbLIedl CKOPOCTBIO, YeM
HerpepeiBHOe MOJNOoTHO 40 Marepuana TOKONPUEMHHKA, M3 KOTOPOro ObUl  BBIPE3aH
TOKOIIPUEMHBIN y4aCTOK 28, TEM CaMbIM CO3/1aBasi >KEJIA€MbIi TOCTOSHHBIN U 3a1aHHbINA UHTEPBAJI
74 MexXAy KpassMU COCEJHUX TOKOIIPUEMHBIX Y4aCTKOB 28.

Toxonpuemnele ydacTky 28 ¢ HAHECEHHBIM Ha HUX KJieeM 47 HENPEPBIBHO U MOCJIEN0BATEIbHO
MIPUKJIEEHBI K TOBEPXHOCTH HEMPEPBIBHOTO MOJIOTHA 34 cyOcTpata 10, reHepupyromero a3po3oib,
[0 CYTH BJOJb LIEHTPaJbHOM JMHUU HenpepbiBHOro nosnortHa 34. CoceqHue TOKONpPUEMHBIE
Y4aCTKU 28 HaXOAATCA HA PACCTOSIHUM APYT OT APYra B HANIPABJICHUH ABUXEHUS HEIIPEPBIBHOTO
noJjioTHa 34 cyOcTpaTa, reHepUpPYIOIIEro a3po30ib, 32 CUET MOCTOSTHHOTO U 33/IaHHOTO HHTEPBaJa
74 Mexny KpasMHU TOKONPHUEMHBIX YYaCTKOB 28, KOTOpbIH oOpasyercs, Korna TOKONPHEMHbIE
yuacTku 28 oOpasyrorcs B Onoke 48 paspesaHuss TokomnpueMmHuka. UrtoObl yOenuTbes B
JOCTaTOYHOM CLEIUIEHUHM MEXAY TOKONPHUEMHbIMU Yy4dacTKaMu 28 U MO CYTH IIJIOCKOU
MOBEPXHOCTBIO HEIMpepbhIBHOrO rmosioTHa 34 cybOcrpara 10, reHepupyromero as’po30Jib,
TOKOIPHEMHBIE y4aCTKU 28 MOTyT OBbITh MPHIKATHI K 10 CYTH INIOCKOH MOBEPXHOCTH KYJIaYKOBBIM
poiukoM 76, CXeMaTHYHO TNOKa3aHHbIM Ha (ur. 2a. Bpamenue KynadykoBoro pojuka 76
CHHXPOHHM3HPOBAHO C JABIIKEHHEM HEMpepbIBHOrO mojiioTHa 34 cybctparta 10, reHepupyromero
a’p030J1b, TaK YTO MPUKUMHOE YCUJIME MPUKIAABIBAETCS K MOCIEA0BATENbHBIM TOKOIPUEMHBIM
ydacTKaMm 28, a He K MPOMEKYTOYHBIM 00JIaCTSAM MEXIy TOCIEeI0BATEIbHBIMA TOKOITPHEMHBIMU
ydacTkamu 28.

B 3aBucumMocTH OT CBOWCTB KJies 47, HAHECEHHOrO Ha HemnpepbiBHOE NMoioTHO 40 martepuana
TOKOIIPUEMHHUKA (U, CIIEAOBATENIbHO, HA TOKONPHUEMHBIE y4acTKH 28) O10koM 46 HAaHECEHUS Kites,
HeTpepbhIBHOE TOJOTHO 34 cyOcTpara 10, reHepupyroIero a3po30iib, 1 TOKOIMPUEMHBIE YHACTKU
28, HaKJIeeHHBIE Ha €r0 MOBEPXHOCTh, MOTYT OBITh HArPEThI HEOOsA3aTENbHBIM HarpeBaTenem S0.
3TO MOXET CcrnocoOCTBOBaTh 3aTBEPACBAHUIO WJIM 3aCThIBAHUIO Kiesds 47 W TEeM CaMbIM
o0ecreynBaTh XOPOIIYIO CBSI3b MEXAY KaXIbIM TOKOIIPHEMHBIM Y4aCTKOM 28 U MOBEPXHOCTHIO
HEeNpepbIBHOTO MOJI0THA 34 cyOcTpara 10, reHepupyromero a3po3oiib. TemnepaTypy HarpeBaHuUs
HEOOXOIMMO  TIIATENBPHO BBIOMpaTh HAa OCHOBAHWM XapakTepucTHK cybctpara 10,

T€HEPUPYIOIIEro a3p0o30Jib, U Kies 47, 4ToObl 00ecneunBaTh JOCTIKEHHE TOCTATOYHOTO HarpeBa
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IUIs1 3aTBEPAECBAHMS WM 3aCThIBaHUs Kies 47, OQHOBPEMEHHO MPenOTBpallasl WK N0 MEHbLIEH
Mepe MIUHUMH3HUPYsI BBICBOOOXKIEHHUE JIETYUYUX KOMIIOHEHTOB U3 cyOcTpaTta 10, reHepupyromero
a’po30Jib.

Paszpesanue nonoc

HenpepsiBHoe moioTHO 34 cyOctpara 10, reHepupyromero a’po3o0iib, ¢ COOTBETCTBEHHO
PACMOJIOXKEHHBIMUA TOKOIIPUEMHBIMU y4acTKaMu 28, NPUKJIECHHBIMH K €ro IOBEPXHOCTH,
nojaercsi B 010k 52 pa3pesaHusi moynoc (Jiydine BCero BUAHO Ha (GUr. 6), KOTOPbIH OTHOBPEMEHHO
pa3pesaet HempepbIBHOE MOJIOTHO 34 cybcTpara 10, reHepupyrOIIEro a3p0o30Jib, U TOKOIIPUEMHBIE
y4acTku 28 st 00pa3oBaHMsi MHOXKECTBA HETIPEPBIBHBIX MOJIOC 16, TeHEpUPYIOIIUX a3p030Iib, U
MHOKECTBA TOKOMPUEMHBIX mojioc 18. B omHOM H3 BapuaHTOB OCyLIeCTBICHHs OJIOK 52
pa3pe3aHusi TOJIOC paspe3aeT HempepbiBHOE MONOTHO 34 cyOcrtpara 10, reHepupyromiero
a3p030J1b, U TOKOMPUEMHBIE YHacTKH 28 11t 00pa3oBaHust MOJIOC 16, reHepUPYIOIUX a3p030Jib, U
TOKOIIPUEMHBIX TOJIOC 18, MMEmuX MHUPUHY MoJiockl npudausutenbHo 1 Mm. Takum oOpasom,
€CJIM TOKOIIPUEMHBIE YUACTKHU 28 HMEIOT IIUPUHY 5 MM, KaKk 00CYK/1aJI0Ch BbIIIE, OyAET MOHSTHO,
YTO MATh TOKOIPHEMHBIX IMOJIOC 18 00pas3yroTcst myTeM pa3pe3aHus KaKIOro TOKOIPHEMHOTO
ydacTka 28.

KoHn11e! TokOnpreMHbIX nosioc 18, 00pa3oBaHHBIX MyTEM pa3pe3aHusi TOKOMPUEMHBIX YIACTKOB
28, B IpPOJOJBHOM HAMNpPAaBJIEHUU PpACIOJOXKEHbl C TAKUM K€ 3aJaHHbIM U IOCTOSIHHBIM
UHTEPBAJIOM 74, KOTOPBIM UMEJICS MEXKAY KpasMU COCEIHMX TOKONPHUEMHBIX y4acTkoB 28. Kak
Noka3aHo Ha ¢ur. 2a u gur. 6, 60K 52 paszpe3aHus MOJOC MPEACTABISAET COOOM BPAINAKOLIHIACS
6ok 78 paspesaHuss M COAEPKUT NEPBBIH M BTOpoH pexymue Oapabanbl 80, 82. Ilepsriit
pekyumii 6apadan 80 comep>KUT MPOXOASALINE MO OKPYKHOCTH MEPBBIE PEXKYIINE CTPYKTYPhI 84,
a BTOpOH pexyuuii 6apadaH 82 COmep>KUT MPOXOIAIINE MO OKPYKHOCTH BTOPBIE PEXKYLIHE
cTpykTypnl 86. IlepBas u BTOpas pexyuie CTpykTypsl 84, 86 B3auMOIEHCTBYIOT (Hampumep,
MIEPETJIETAOTCS) I pa3pe3aHusi HeMpPEepbIBHOTO MojoTHA 34 cyOcTpata 10, reHepupyromero
a’3p030J1b, U TOKONIPUEMHBIX Y4aCTKOB 28 B HAIIPaBJIEHUHU JBUKEHUsI HEMPEPBIBHOIO MOJIOTHA 34
1151 00pa30oBaHMsI MHOXKECTBA MOJIOC 16, TeHEPUPYIOIINX a3p030Jib, U MHOKECTBA TOKOIIPHEMHBIX
noyioc 18. Kak Oyner monstHo u3 ¢ur. 2b u ¢ur. 6, nmojocel 16, reHepUpyOIIKE a3pPO30Jb,
o0Opa3oBaHHbBIE MyTEM pa3pe3aHus [EeHTPATbHON 00J1acTH HEMpPephIBHOTO MOJIOTHA 34 cybcTpara
10, reHepupyOLIEro a3p030Jib, C HAKJIEEHHBIMU Ha €0 IIOBEPXHOCTh TOKONPUEMHBIMHU y4aCTKaMU
28, UMEIOT HAKJIEEHHbIE HA HUX TOKOIPHUEMHBIE MOJIOCHI 18 (T. €. yAIMHEeHHbIE BTOPBIE IOJIOCHI
13), u umeHHO moJockl 16, reHepupyroIIe a3po30iib, 0OOpa30BaHHBIE TyTEM pa3pe3aHusi dTOU
LIEHTpaJIbHON 00JacTH, 00pa3yroT yAJMHEHHbIE TpeThbU mosiockl 17. C npyroif CTOpOHBI, OJIOCH
16, renepupymoLe a’3po30ib, OOpa3OBaHHBIE IyTeM paspe3aHus OOKOBBIX oOJjacTeil

HeTpepbhIBHOTO NosioTHa 34 cyOctpara 10, reHepupyroIero a’spo3oib, Ha MPOTHBOIOIOKHBIX
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CTOPOHAX TOKONPHUEMHBIX Y4aCTKOB 28, HE MMEIOT TOKONPUEMHBIX MOJIOC 18, MpUKIEEHHBIX K
HUM, a MMEHHO mojochl 16, oOpa3oBaHHBIE IyTeM pas3pe3aHuss 3THX OOKOBBIX OOIacTeH,
COCTaBJISAIOT YJIMHEHHBIE NIEPBBIE MOJIOCHI 15.

Dopmuposanie cmepiucHs

ITonoce! 16, reHepupyroLIre a3po30Jb, 1 TOKOIIPUEMHbIE MOJIOCH 18 nepeMernaroTcs B OJIOK
56 oOpa3zoBaHusi CTep)kKHs, Ileé OHHU IPeoOpas3yloTCss B HeNpepbiBHBbINA crepxkeHb 88. Ilpu
HEOOXOIMMOCTH HETIPEPBIBHBIN JTUCT 00epTOUHOM Oymaru (He n300paskeH) MOXKET MOAaBaThCs K
O5oky 56 oOpa3zoBaHMs CTEPIKHS C OAANOIEH KaTyKU (He H300paskeHa) HITH MOJKET MOJaBaThCs
K OTHENbHOMY OJIOKY OOepThiBaHHS (CHOBA C MONAOINEH KATYIIKU), KOTOPBIH MOXKET OBbITb
pACIIONIOKEH HUXKE IO MOTOKY OT Oyioka 56 obpasoBanus crepykHs. Korma mmct oOepToyHON
Oymaru TpaHCHIOPTHUPYIOT U HANPABISIFOT uepe3 OJIok 56 00pa3oBaHUs CTEPIKHS I OTIENbHbIA
050k 00epThIBaHUS, OH MOXET ObITb OOEPHYT BOKPYT MOJOC 16, reHepupyroImux a3po3oib, U
TOKOIIPUEMHBIX 1oJioc 18 Tak, 4ToOBI HEMTPEPBIBHBIN CTep:keHb 88 ObLT OKpyKeH 00epTKoit 14.

Paspeszanue cmepocus

3areM HenpepbIBHBIA CTepkeHb 88 (HeoOs3aTeNIbHO OKPYXKEeHHbIH 00epTkoi  14)
TPAHCTIOPTHPYIOT K OJOKYy 58 paspesaHust CTEp:KHs, TZIE €ro pa3pe3ardT B COOTBETCTBYIOILIMX
NOJIOXKEHUSIX HA YacTU C 3aJaHHbIMU JJIHMHAMU JJIs1 00pa3oBaHUs MHOXKECTBA M3fenuid 1,
TeHepUPYIOIINUX aopo3ois. W3penust 1, reHepupyroline aspo3osb, oOpa3oBaHHble OJOKOM 58
paspe3aHusi CTEP>KHsl, MOTYT UMETh JJUHY OT 5 MM 10 50 MM, npeanodyrurenbHo or 10 MM no
30 mm. Crienyer mOHUMATBh, UTO 3Ta JIMHA COOTBETCTBYET JuinHE cyOcTpara 10, reHepupyromero
a’3p030J1b, OMMCAHHOTO BBILIE CO CChUIKOI Ha ¢ur. la u ¢ur. 1b. HenpepriBHbIi cTepikeHb 88
NPEANOYTUTENIbHO MHOTOKPATHO pa3pe3aercst OJI0KoM 58 paspe3aHust CTepIKHS 10 CYTH B CpeHe
TOYKE MEXAy KOHIIAMHU TOKOMPUEMHBIX mONoc 18, 00pa3oBaHHBIX MyTEM pa3pe3aHus
NIOCJIEIOBATENIbHBIX TOKOIIPUEMHBIX Y4acTKOB 28. TakuM 00pa3oM, TOKOIPHEMHBIE TOJIOCH 18 He
paszpesaroTcsi OJIOKOM 58 pa3pe3aHusi CTEpPKHs, YTO TeM CAMBbIM YMEHBIIAET U3HOC PEKYLIUX
sjeMeHTOB. Kpome TOro, mnoCKOJbKY TOKONpUEMHBbIE MOJockl 18 kopoue monoc 16,
TeHEPUPYIOIINX a3P030JIb, KOHLII TOKOMPUEMHBIX MOJIOC 18 He BUIHBI Ha 0OOMX KOHLIAX H3AEITHHA
1, reHepupyrOIIHMX a3po30ib, OOpa3oBaHHBIX OsokOM 58 paspesanust crepxkHs. Cnenyer
MOHUMATh, YTO 3Ta PA3HOBUIHOCTb CIIOCOOA OCOOEHHO MPHUIOHA JJIsl MACCOBOTO MPOU3BOACTBA
W3eNUi 1, FeHepUpYyOLIUX a3pO30Jib.

Oxonuamenvnas coopxa

JlononHUTENbHBIE OJIOKH (HE IMOKa3aHbl) MOTYT OBITh PACTIOIOKEHBI HIDKE 110 MTOTOKY OT OJIoKa
58 paspe3aHusi CTEP>KHS U MOTYT OBITh BBINOJIHEHBI C BO3MOKHOCTBIO MPENOCTABICHUS OJJHOTO
WM HECKOJBKHUX JIOMOJHUTENIbHBIX KOMIIOHEHTOB, TaKMX KaK MYHIIITY4YHBIH cermeHT 20,

OMHCAHHBIN BbIIIE, W UX COOPKU C OTHENbHBIMU H3ENHSIMH |, T€HEPUPYIOLIHMMH a3pPO30Jb,
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oOpa3zoBaHHBIMH OJIOKOM 56 pa3pe3aHusi CTep:KHs, I (POPMHPOBAHUS TOTOBBIX M3IENUN 1,
TeHEPUPYIOIINUX a3P030Jib, HAMIPUMEP TAKOrO THIA, Kak n300paxeHo Ha ¢ur. 1. B sTom crnyuae
OTAENbHBIA OJOK OO0epThIBAHUS MOXKET OBbITh MPENOCTAaBJIEH HMIXKE IO MOTOKY OT Onoka 58
pa3pe3aHusi CTEPIKHsI, TaK YTO COOpaHHbIE KOMIIOHEHTHI MOTYT ObITh OTHOBPEMEHHO 3aBEPHYTHI B
00epTKy s 0Opa3oBaHUsI TOTOBBIX M3AENUH 1, FeHepUPYIOIIUX adpo30Jb. JOMONHUTEIbHbIE
0510k MOTYT O0Pa30BbIBATh YaCTh YCTAHOBKHU 30 HJTH MOTYT OBITh OTAENbHBIMU, 000COOIEHHBIMH
OyokamMu, 0Opa3yOILIMMH YacTh JIMHUU OKOHYATEJIbHOM COOPKH.

XOTs WIUTIOCTPATUBHBIC BAPUAHTBI OCYINECTBJICHUS] OBLIM OMUCAHBI B MPEABIAYIINX ad3amax,
CJIelyeT TOHUMATh, YTO B 3THU BAPHAHTHI OCYLIECTBJICHHS] MOTYT OBITh BHECEHBI PAa3JINYHbIC
mMonudukanuu Oe3 OTKIOHEHHs OT oObeMa mnpuiaraeMoit (opmynbl m3o0pererms. Takum
oOpazom, CTemeHb 3amuThl U O0beM mNpuTA3aHuN (GOopMysbl H300pEeTEeHHs] HE OJDKHBI
OrPaHUYMBATHCS BBIIEONMCAHHBIMI WILTOCTPATHBHBIME BapHAHTAMH OCYIIECTBICHUS.

Hacrosiiee nzobpereHne oxBaThIBaeT J00YI0 KOMOWHAIMIO BBILIEONMICAHHBIX MIPU3HAKOB BO
BCEX BO3MOXKHBIX X BapHALMsIX, €CIIM B JAHHOM OIMMCAHUU HE YKa3aHO HHOE WIIM MHBIM 00pa3oM
HET SIBHOT'O NMPOTHBOPEUHSI KOHTEKCTY.

Ecnu xoHTEKCT sIBHO He TpeOyeT MHOro, BO BCEM OMNHCAaHUU U (popmynie m300peTeHus CloBa
«CONepPIKaTh», COAEP KA U T. I1. CJIENYET TOJKOBATh BO BKIIIOYAIOIIEM, & HE B HCKIIFOYAIOIIEM

WJIKM UCHEPTIBIBAIOIIIEM CMBICJIE, TO €CTh B CMBICJIC «BKJIFOYasA, HO oe3 OrpaHUYCHUS .



®opmy.Jia uzodpereHust

1. Hzpenue (1), reaepupyromee a3po30Jb, CoaepKaliee:

MHOKECTBO YAJMHEHHBIX NepBbIx nojoc (15), comepikammux marepual, reHepHpyOLHil
a’po30JIb;

MHOJKECTBO YAJMHEHHBIX BTOPBIX MoJioc (13), comeprkanx MHAYKIIMOHHO HarpeBaeMBblil
Marepuan TOKONPUEMHUKA, U

MHOKECTBO YJUIMHEHHBIX TpeTbux moyioc (17), K KOTOPBIM MNPHKJIEEHO MHOXECTBO
YIUTMHEHHBIX BTOPBIX nosoc (13);

IIPU 3TOM:

IIMPHHA KAKIOW W3 YIUIMHEHHBIX BTOpPbIX monoc (13) paBHa mupuHE KKAOH H3
YIUTMHEHHBIX TpeTbux noioc (17), u

yIUIMHEHHBIE TIEPBBIC, BTOpPbIe U TpeThH moJockl (15, 13, 17) pacnonoxeHsl Tak, 4TOObI
00pa3oBbIBaTh CTeprkHEOOpasHOe usnenue (1), reHepupyroinee a3po30Jib.

2. Wzpenue, reHepUpYyIOIIEe a3p030Jib, MO M. 1, OTAWYAIOIIeeCs] TEM, YTO IIMPHHA KaXIAOU
U3 YIUIMHEHHBIX NepBbIX nojoc (15) paBHa mupHUHE KaXI0H U3 YIJIMHEHHBIX BTOPBIX U TPETHHX
nosoc (13, 17).

3. HWsnenue, reHepupymooliee aspo3oyib, MO0 M. 1 wid 1. 2, OTIMYAOINeecs TeM, YTO
yIJIMHEHHbIE TIepBble, BTOpble M TperbHu mosockl (15, 13, 17) uMeroT MHOXECTBO Ppa3HBIX
OpHEHTAlM B TMONEPEYHOM CEYeHHH CTep:kHeoOpasHoro mzaenus (1), reHepupyromero
aspo30JIb.

4. MUznmenue, reHepupyrolee a3po30Jb, MO JOOOMYy U3 MOPEAbIAYIIMX MYHKTOB,
OTJIMYAIOINEECs] TEM, YTO KaKAasi M3 MHOXKECTBA yIJIMHEHHBIX MEPBbIX U BTOPBIX mojyoc (15, 13)
umeeT nanbHUi koHer (15a, 13a), mpuyem nanbHue KOHUBI (15a) yAIMHEHHBIX MEPBBIX MOJIOC
(15) obpasyroT nanbhuii koHer (11a) uznenus (1), reHepUPYOLIErO a3P030Jib, U JaJIbHUE KOHIIBI
(13a) yanmuHeHHBIX BTOpBIX MoJioc (13) pacmonokeHbl B HANPABICHUH BHYTPb OTHOCHUTENBHO
nanbHUX KOHIOB (15a) ynimHeHHBIX mnepBbIx mosioc (15) Tak, yto nmanbHue KoHIBI (13a)
yIUIMHEHHBIX BTOpbIX monoc (13) He BumHbl Ha pampHeM KoHioe (1la) m3memust (1),
TeHEePHUPYIOLIEro a3PO30ib.

5. HWspenmue, reHepupyrolee a3po30yib, MO JHOOOMy W3 TMPEABIAYIINX MYHKTOB,
OTJIMYAOINEeCs] TEM, YTO JUIMHA KaXKAOH W3 yIIMHEHHBIX BTOPBIX mnojoc (13) MmeHblue, yem
IUTMHA KaKAOH M3 YIUIMHEHHBIX MepBbIX mosoc (15).

6. HWzpemue, reHepupyromee a3po30yib, MO JIOOOMy W3 TNPEABIAYLINX MYHKTOB,
OTJIMYAOINEeCs] TEM, YTO JUIMHA KaXIOH M3 YIJIMHEHHBIX Tperbux mnojoc (17) paBHa nnmHe

KaXXJIOM M3 YIUIMHEHHBIX NepBbIX monoc (15).



7. W3penue, reHepupyollee a’po30sib, MO JHOOOMYy W3 TPEObIIYIIUX IYHKTOB,
OTJIMYAIOINEECs] TEM, YTO MHOXECTBO YIJIMHEHHBIX TpeTbux mnoisoc (17) comep:kuT marepuan,
TeHEPUPYIOLIUHI a3pO30JIb.

8. HWspmenue, reHepupymrllee a’po30ib, IO JHOOOMY U3 TNPEeAbIIyLUX IyHKTOB,
OTJIMYAIOINEeCs] TeM, YTO Kaxkaas M3 MHOXKECTBAa YJUIMHEHHBIX BTOpbIX mnojoc (13) umeer
tonmuHy oT 1 MM 10 500 MkM, mpeanouTuTensbHo oT 10 MM g0 100 MM,

9. MHspenue, reHepupyrolnee aspo30yib, MO JHOOOMYy W3 MPEAbIAYUIUX MYHKTOB,
OTJIMYAIOINEEeCs TEM, YTO Ka)k[asi U3 MHOXKECTBA YIJIMHEHHBIX MepBbIX nojoc (15) umeer miuHy
oT 5 MM 110 50 MM, MPEONOYTHTENBHO MPH 3TOM KaKAash U3 MHOXKECTBA YAJIMHEHHBIX MEPBBIX
noJioc (15) umeer amuny ot 10 MM 10 30 MM.

10. Uzgenue, reHepupyrolmee aspo30yib, MO JOOOMy W3 MPEABIAYLIIUX MYHKTOB,
OTJIMYAIOINEEeCsT TEM, YTO KaXKnas M3 MHOXKECTBAa YIJIMHEHHBIX NepBbIX mosoc (15) umeer
tonmmuHy oT S50 MkM 10 500 MKM, NPEennmouYTHTENBHO MNPH 3TOM KakXAas W3 MHOXECTBA
YIUIMHEHHBIX NepBbIX mojioc (15) umeer Tonmuny ot 150 MM 10 300 MKM.

11. U3penue, reHepupyroliee a3po30yib, MO JIOOOMy W3 MPEABIAYLIINX MYHKTOB,
OTJIMYAOINEECS] TEM, UTO JOTOJIHUTENBHO COAEPIKUT CerMeHT (24) ¢punbTpa Ha OMMKHEM KOHIE
(11b) mzpenus (1), reHEpUPYIOLIETO a3PO30Jib, U IO MEHbLIEH Mepe ONUH TPyOUaThlii CETMEHT
(22, 23) BbIIE IO TIOTOKY OT cerMeHTa (24) ¢punbrpa.

12. Uzpenue, reHepupyroliee a’po30yib, MO JIOOOMy M3 TNPEABIAYLUINX MYHKTOB,
OTJIMYAIOIIEEeCs TEM, YTO MaTepHUall, FeHEPUPYIOIIUI a3P0O30Jib, COAEPIKUT TaOAauHbINH MaTepHAIL.

13. Uznenue, reHepupyromee aspo30ib, MO JOOOMYy U3 MOPEAbIAYIIMX MYHKTOB,
OTJIMYAIOIIEeeCcs] TeM, YTO HMHAYKIHMOHHO HarpeBaeMblii MaTepuan TOKONPUEMHHKA CONEPIKUT
MeTaJll, MPEeNNOYTHTEIbHO BBIOPAHHBIH M3 TPYMIbI, COCTOSIIEH M3 HEP)KABEIOLISH CTalid |

YIJIEPOIUCTOM CTAJIH.
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