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ONMUCAHMUE U30OBPETEHMUS
2420-563381EA/081
MU3AEJUA, TEHEPUPYIOIIUE ADPO30JIb, H CIHIOCOBBI UX U3I'OTOBJIEHHUSA

OO6nacTb TEXHUKH

Hacrosimee n3o0pereHne B 1IEJIOM OTHOCUTCS K U3JEIHSM, FeHEPUPYIOLIHM a3p030Jib, U
Ooee KOHKPETHO K H3MEIHIO, TeHEPUPYIOIEMY a3p030Jib, JIUCTOBOIO TUIA JJIsI UCTIOIb30BAHUS
C YCTPOWUCTBOM, M'€HEPUPYIOIIUM a3p030JIb, AJIsl HArPEBAHUS U3€JIHsl, TeHEPUPYIOILEro a3po30Jb
C LEJIbI0 TeHEPHPOBAHUS a3PO30JIsl [IJIsl BABIXaHHs MOJIb30BaTeNeM. BapuaHThl OCYLIECTBIEHHS
HACTOSIIEr0 M300pETeHHMsT TaKXe OTHOCATCS K Croco0aM  M3TOTOBIIEHHS]  U3IENHs,
TeHEepUPYIOLIEro a3pO30JIb.

[Ipennocbutky co3maHust H300PETeHUs

VYcerpoiictBa, B KOTOPBIX MPOUCXOAUT HArpeB, a HE CropaHue, Marepuana,
TeHEPHUPYIOIIEro a’3p030Jib, JJISI MOJYYEHHUS BIBIXAaEMOTO a’pO30Jisi, CTAU TOMYJSIPHBIMU Y
notpeduTenei B MOCIETHIE TOIBI.

B Takux ycTpoHCTBax MOXET HCHOJIb30BATHCS ONHMH U3 PSAAA PA3IUYHBIX MOAXOIOB IS
NOJBOJIA TETUIA K MaTepHaly, FeHEPUPYIOLIeMy a3po30iib. OTHUM M3 TaKHX MOIXOAOB SIBJISETCS
CO3ZJaHME YCTPOICTBA, TEHEPUPYIOLIEr0 a3po30Jib, B KOTOPOM HCIONB3YETCSl CHUCTEMaA
MHIYKIIMOHHOTO HarpeBa, U B KOTOPOE TMOJb30BATENb MOXET BCTABISTH C BO3MOKHOCTBIO
CHATUS U3JIeNINe, TeHePHUPYIOIee adpo30Jb, COAEpIKallee MaTepual, TeHepHPYIOIUil a3p0o30b.
B Takom ycTpoiicTBe ¢ yCTPOWCTBOM MPEAOCTaBIeHa WHAYKIIMOHHAS KAaTyIIKa, & HHAYKIMOHHO
HAarpeBaeMblii TOKONPHEMHUK TMPEAOCTaBJE€H C W3JAEIHEM, TIEHEPUPYIOIUM ad3pO30Jib.
DNeKTPOHEPrusl MOAAeTCs HAa MHAYKLIMOHHYIO KaTyIIKy, KOTJa IOJIb30BATeNlb aKTUBHPYET
YCTPONCTBO, KOTOPOE, B CBOIO OdYepellb, T'€HEpUPYEeT MEePEMEHHOE 3JIEKTPOMArHUTHOE IOJIE.
TokonpueMHHUK B3aUMOJEHCTBYET C 3JIEKTPOMATHUTHBIM IOJIEM U I'€HEPUPYET TEIJIo, KOTOpoe
nepeiaeTcsi, HaIpyUMep 3a CUEeT TEIUIONPOBOAHOCTH, MaTepuasy, FreHepUpyoLIeMy a3po30Jib, U
II0 Mepe HarpeBa MaTepHaa, FeHePUPYIOILEro a3po30Jb, FTEHEPHPYETCS a3PO30IIb.

XapakTepUCTUKU a3PO30Jisi, TEHEPUPYEMOrO YCTPOHCTBOM, T'€HEPHUPYIOIIMM a3pPO30b,
3aBUCAT OT psija (HaKTOPOB, BKIKOYAS KOHCTPYKLMIO H3IENUS, T€HEPUPYIOIIEro a’po30b,
HCIIONIB3YEMOTO C yCTPOHCTBOM, T€HEPHPYIOIMUM a3po30iib. ClenoBaTeNbHO, CYLIECTBYET
NOTpeOHOCTh B CO3JAHMU U3JENHs, TeHEPUPYIOLIEro aj’po30ib, KOTOPOE IIO3BOJISIET
ONTUMH3UPOBATh XAPAKTEPUCTUKU a’PO30Jisi, TE€HEPUPYEMOr0 BO BpEeMsl HCIOJIb30BAHUS
U3JIEJUS], U KOTOPOE TaKKe SIBISIETCS IPOCTHIM B U3TOTOBJIEHHUH.

CymHocTh n300peTeHus

CormacHo mepBOMY acCMEKTy HACTOSALIEr0 M300pETeHHs MPEUIOKEHO H3IeTHe,
reHepHupyollee a3po30JIb, JIUCTOBOIO THIA, COAEPIKALIEe:

1O MEeHbINEH Mepe /IBa JINCTa, TEHEPUPYIOIIUX a3P030JIb, KAXKAbIH U3 KOTOPBIX COAEPIKUT
MaTepHal, FreHepUPYIOLIUil a3PO30JIb; U

MHIYKLHOHHO HarpeBaeMblil TOKOIIPUEMHUK;

IpPU 3TOM HMHAYKLHOHHO HAarpeBaeMblii TOKONPHEMHHK PACIIOJIOKEH MEXIY JHCTaMU,

TEeHEPUPYIOLIUMU a3p030Jib, U KAXKABIM U3 JTUCTOB, F€HEPUPYIOLIUX a3PO30Jib, UMEET OTKPBITYIO



MTOBEPXHOCTb.

CormacHo BTOpPOMY  acCIEKTy HACTOALIEro HW300pEeTeHHs] NPEMJIOKeH  CIocod
WU3TOTOBJICHHsI U3 €M1, TEHEPUPYIOLLEro a3PO30Jib, JUCTOBOIO TUNA, BKIFOYAKOLIUN:

(1) pasmerieHne WHAYKIHMOHHO HArpeBaeMOro TOKOIPUEMHHKA MEXAY IBYMsl JINCTaMH,
TEHEPUPYIOLIMMH a3p030Jib, KaXABIM M3 KOTOPBIX COAEPKUT MaTe€pUall, TeHEPUPYIOLIUN
a’po30JIb.

Uspnenue, reHepupyromee aj’po30yib, [MPEIHA3HAYEHO [UJIi  HUCIOJb30BAaHUA €
YCTPOWCTBOM, TE€HEPUPYIOLIUM a’p030Jb, MJis HarpeBaHusi MaTepuana, TIeHEPUPYIOLIEro
a’3p0o30Jb, 0€3 CKUTaHUs MaTepHajga, TeHEPUPYIOLIEro a’po30Jib, C LENbI0 HCHIAPEHUs IO
MEHbIIEH Mepe OAHOrO KOMIIOHEHTA MaTepuana, F€HepUPYIOLIEro a3po30jb, U N€HEPUPOBAHUS
TakKUM O0pa3oM a’po30Jisi Il BABIXAHUS TIOJB30BATENIEM YCTPOMCTBA, TE€HEPUPYIOIIErO
a’pOo30JIb.

IIpenocraBieHue HWHAYKLUMOHHO HArpeBaeMoro TOKONPUEMHHUKA MEXAY JHCTaMH,
TeHEPUPYIOIIUMHE a3p030Jib, obecrneunBaeT 3(Q(HEeKTUBHYIO Mepenady Teria OT MHAYKIHOHHO
HarpeBaeMoro TOKOIPHUEMHMKA B MaTepual, T€eHEpUPYIOIUN a3po30Jb. JTO, B CBOKO OYepenb,
oOecredyrBaeT ONTHMAJbHBIM HArpeB MaTepuayia, TeHEePHPYIOIIEro a’spo30jib, U TapaHTHPYET
ONTUMM3ALUIO XAPAKTEPUCTUK a3PO30Js, TEHEPUPYEMOIrO BO BpPEMsl HUCMOJIb30BAHUS W3AEIHS.
D¢ dexTUBHBI MEPEHOC TEHEPUPYEMOTO a3pO30Jisl U3 JIFCTOB, TEHEPUPYIOIIHUX a3PO30JIb, TAKKE
obecrieunBaeTcst Oymaromapsi pacroNOKEHUIO JIMCTOB, TEHEPHPYIOLINX a3p030Jib, U HAIHUHUIO
OTKPBITBIX NOBEPXHOCTEN. KOHCTpYKIMs JIMCTOBOrO TUIA U3JEJUs, TEHEPUPYIOLLETO a3pO030Jib,
Tak>ke 00Jier4aeT U3rOTOBJICHNE U31ETIHSL.

JIucTel, TEeHepUpPYIOLIHNEe a’po30Jib, MOTYT OBbITh TMPHUKJIECHbBl K WHAYKLHOHHO
HAarpeBaeMoOMy TOKOMPUEMHHKY. JIUCThI, TeHEPUPYIOLIHE a3P0O30Jib, MOTYT OBbITh MPHUKJIEEHBI K
UHIYKIHOHHO HArpeBaeMOMY TOKOIPUEMHHKY C TIOMOILIBIO KJies, KOTOPbI MOMKET ObITh IO
CYILIECTBY HE3JEKTPONPOBOASIINM U HENPOHULAEMBIM JIi MAarHUTHOro nosis. IlpuknenBanue
JIUCTOB, TEHEPUPYIOLIUX a3p030Jib, K HHIAYKIIMOHHO HarpeBaeMoMy TOKOMPUEMHUKY MOXKET
00JIErYUTh U3TOTOBJIEHUE M3MEIIHS, TEHEPUPYIOIIErO a3p030Jib, U TAPAHTUPOBATH, YTO OHO UMEET
HEOOXOIUMYIO CTPYKTYPHYIO LIEJIOCTHOCTb.

JlucTel, reHepupyroUme a3po30Jb, PACOJIOKEHHbIE HA MPOTHUBOMOJOKHBIX CTOPOHAX
WHJYKIIMOHHO HAarpeBaeMOro TOKOMPUEMHHKA, MOTYT HMMETh Pa3JIMYHYK TOJIIUHY. JIMCTHI,
TEHEPUPYIOLIHE a3PO30Jib, PACIOJOKEHHbIE HAa MNPOTHUBOMOJIOKHBIX CTOPOHAX HHAYKLIMOHHO
HarpeBaeMoro TOKONMPUEMHHKA, MOTYT HUMETh OAWHAKOBYIO TOJIIUHY, NPU 3TOM Ha OJIHOMU
CTOPOHE MHAYKIIMOHHO HarpeBacMoro TOKOMPHEMHHKA PACIOJIOKEHO OOJbIee YHCIIO JIUCTOB,
FEHEPUPYIOLIUX  a3p030Jib, YE€M Ha JPyrod CTOPOHE MHAYKLUMOHHO HAarpeBaeMoro
TOKONPUEMHUKA, W MPUYEM CaMblii BHELIHUM JIUCT, TEHEPUPYIOIIMH a3po30Jib, HA KaXKAOU
CTOPOHE MHAYKLMOHHO HArpeBaeMOro TOKONPUEMHHMKA HMEET YKa3aHHYI OTKPBITYIO
NMOBEPXHOCTh. [Ipu TakuMxX KOMIIOHOBKAaxX HU3AEJIUE, T€HEPUPYIOLIEE a’3p030Jib, JUCTOBOIO THUIIA
MOYKHO HMCIOJIB30BaTh JII U3TOTOBJICHUS MHOKECTBA 3aBEPLUCHHBIX W3AEJIHMI, F€HEPUPYIOLIUX
a’p030Jib, HANPUMEpP, CTEP’KHEBOTO THIIA. JTO MOXKET OBITh JOCTUTHYTO MyTEM pa3pe3aHws

U3JIeNUs, TEHEPUPYIOIIEero a’po30b, JIMCTOBOIO THINA JJsi (HOPMHUPOBAHHMS MHOXKECTBA



HAape3aHHBIX 3JIEMEHTOB U ITyTE€M IOMEIIEHHs] HAPE3aHHBIX 3JIEMEHTOB B OYMa)kKHYIO 00EpTKY.

WHAyKIIMOHHO HarpeBaeMblii TOKONPUEMHHMK MOKET COIEp)KaTh JIMCT MaTepuania
TOKOIPUEMHUKA, KOTOPBIM MOXKET pa3ieNsaTh JUCThI, T€HEpUPYIOIINE a3po30db. Mcnonp3oBanue
JUCTa MaTepuana TOKONPHUEMHHMKAa TaKXXe MOXeT OOQJIerYuTb M3rOTOBJIEHHE H3JENus,
T€HEPUPYIOIIEro a’p030Jib, U TapaHTHPOBATh, YTO OHO HUMeEET HEOOXOAMMYIO CTPYKTYPHYIO
L[EJIOCTHOCTb.

TonmmuHa naMCTa MHIYKLIMOHHO HArpeBaeMOro TOKOIPUEMHHKA MOKET ObITb MEHbINe
TOJILIUHBI K&KAOTO W3 JIMCTOB, T€HEPUPYIOLIUX a’po30ib. Hampumep, TodmuHA JHCTA
WHAYKLIMOHHO HarpeBaeMoro TOKONPHUEMHHUKA MOJKET COCTAaBJISITh MEHEeEe MOJOBHHBI TOJIIUHBI
KQKA0TO U3 JIMCTOB, T€HEPUPYIOIIUX a3p030Jib, U, BO3MOXHO, MEHEEe ONHOW TPETU TOJIIUHBI
KQKAOTO U3 JIUCTOB, TEHEPUPYIOLINX a3p0O30jib. ITO MOXKET MO3BONUTh OoJyiee 3P PeKTUBHO
TeHEepUpOBaTh a3p030Jib BO BpPEMsl MCIIONBb30BAHMS M3JENUs, TEHEpUPYIOILEro aj’po3oib, B
YCTPOWCTBE, TEHEPHPYIOIIEM a3P030Jib, U MOXKET MO3BOJUTH Je(pOPMHPOBATH O0JIACTH KPOMKHU
JIMCTOB, T€HEPUPYIOLIUX a3P030Jib, YTOOBI MOKPHIBATH OOJACTH KPOMKHU JIHCTAa WHIYKIIHOHHO
HArpeBaeMoro TOKOIPUEMHHKA (IOTOJHUTEIBHO 00CYKIAeTCs HIDKE).

Uznenue, reHepupyroliee a3po30ib, MOXKET COAEPKaTh Nnep(opalliOHHBIE OTBEPCTH,
KOTOpbIE NMPOXOIAT 4epe3 u3genue. B BapuaHTax OCyLIeCTBIIEHHUS, B KOTOPBIX MHIYKLIMOHHO
HarpeBaeMblii TOKONPHUEMHMK COAEPXKUT JIMCT MaTepuana TOKOINPHEMHMKA, JIUCTBI,
TreHEepUpyIOLIMe  a’po30jb, U JIUCT MHAYKLUUOHHO HarpeBaeMoro  TOKOINPHEMHHKA,
PACIIONIOKEHHBI MEXAYy HUMH, MOIYT COAep)kKaThb Iep(opaluoHHbIE OTBEPCTHS, KOTOPBIE
OpoXonmAT uepe3 JHCThL. IlepdopalioHHBIE OTBEPCTUS TNPEUMYINECTBEHHO OOJIErdaroT
IPOXOXKAEHUE TII0TOKA BO3AyXa 4epe3 U3Jenue, TIeHepUupymollee aj’po30ib, BO BpeMms
UCIOJIB30BAaHUSI B YCTPOMICTBE, TE€HEPUPYIOLIEM aj’po30jb, U MOTLYT IMPEUMYLIECTBEHHO
yay4marth 3QQGeKTHBHOCTh Harpesa, Oiarogapst mosepxHoctHoMmy 3¢ dekty. Ilepdopanmonnsie
OTBEPCTUS MO3BOJIAIOT TIATENBHO KOHTPOJIMPOBATh U ONTUMHU3UPOBATh IOPUCTOCTD, & 3HAYUT U
BO3JyXOINPOHULIAEMOCTh, IOJIy4a€MOr0 H3JeNus, TeHEepUpyrIlero a’po3osb. Hampumep,
U37IeNIie, TeHEPUPYIOIIee adpo30Jib, MOKET UMETh BO3IYXOMPOHUIIAEMOCTb OT MPHOIU3HTENBHO
50 no npubmusurensHo 20 000 equnuy CORESTA (CU) £+ 10%.

OOnacTb KPOMKHM JIUCTa WHAYKLHMOHHO HArpeBacMOro TOKOIPHEMHHKA MOXKET OBITh
NOKPBITA PACTSHYTOW WK Ae()OpMUPOBAHHON OOJIACTBIO KPOMKH IO MEHBLIEH Mepe OTHOTO U3
JIMCTOB, TEHEPUPYIOIIUX a3p030Jib. JTO MOXKET OOECIeYHTb psA IMPEUMYILIECTB, KOTOPBIE
00CyKar0TCs jajiee B JTaHHOM OIMCAHHH.

WHAyKIIMOHHO HarpeBaeMblii TOKONPHUEMHUK MOXET COAEp>KaTb MHOXECTBO IOJIOC
MaTtepuajga TOKONMpUEMHHUKA. MHAYKIMOHHO HarpeBaeMblli TOKONPHUEMHHK MOKET COAepKaTb
MaTepuaj TOKONPUEeMHUKa B Buje dacTull. Mcnonp3oBaHue MaTepuaia TOKONPUEMHUKA B BUTE
MIOJIOC WJTH YaCTHII MOKET OOJIETYUTh U3TOTOBJICHUE M3/IENHsI, TEHEPUPYIOIIErO a3p030b.

Hsznenue, renepupyromee aj’po30yb, MOXKET COAEPKaTb AOMOJHUTENbHBIN CIIOH WU
JIUCT, MOKPBIBAIOIIMM KAXABIM U3 JINCTOB, T€HEPUPYIOLIUX a3pO30Jib. [ONMOIHUTENBHBIN CIIOU
WIH JINCT MOXET COAEp>KaTb MaTepuaj, KOTOPBIM OTJIMYAETCsl OT MaTepuasa, NeHEpUPYIOILEro

aspo30Jib, U MaT€puajla HWHAYKIOUOHHO HArpeBacMoro TOKOMPUEMHUKA. Takass KOMIIOHOBKa



MOJKeT OO0JierdyuTh OOpalleHHe C H3AETHEM, T'€HEPHPYIOLUIUM a3po30jb, ISl IOJB30BATEIISL.
JIOTIOTHUTENIBHBIN CJIOH HJIM JINCT MOXKET COAEp)KaTbh MaTepuaj, KOTOPBIA SBIAETCS IO
CYLIECTBY HE3JIEKTPONPOBOASIINM M HENPOHMLAEMBIM Ui MarHUTHOTO IIOJIsI, Hampumep,
Oymary. Takum o0Opa3zom, HONOJHUTENBHBIN CIIOW WM JIUCT HE MOJBEPratoTCs MHAYKIMOHHOMY
HArpeBaHUIO B MPUCYTCTBUU HU3MEHSIOIIErocss BO BPEMEHH 3JIEKTPOMArHUTHOIO MOJISl BO BpeMs
UCIIOJIb30BAHUS U3/IENUsS C YCTPOUCTBOM, M€HEPUPYIOIIUM a3pO30Jb.

JIOTIOJTHUTENBbHBIN CJION WK JIUCT MOXKET ObITh BO3AYXOMpPOHULIaeMbIM. Takum oOpazom
obecnieunBaercst 3P PeKTHUBHBIN MEPEHOC TEHEPUPYEMOro a3pOo30JIsi U3 JINCTOB, T€HEPHUPYIOLINX
a3po30JIb.

JIMCTBI, TeHEPUPYIOLINE a3P030Jib, MOTYT OBITh MPUKIEEHBI APYT K APYTY C MOMOLIBEO
kies. M3nenue, reHepupyromiee a’spo30ib, MOKET COAEPIKATh CJIOH YKa3aHHOTO KJes MEXIy
JUCTaMH, T€HEPUPYIOIIUMHU a3p030Jib, U B CJIOE KJI€ MOXKET OBITh MPENOCTABICH HHIYKLIUOHHO
HarpeBaeMblii TOKONpPUEMHHMK. Kieli Moxer ObITh MO CYLIECTBY HEIJIEKTPOIPOBOISAIINM H
HETIPOHUIAEMBIM TSI MArHUTHOTO MoJisi. MHAYKLMOHHO HArpeBacMblii TOKOTIPHEMHUK MOXKET
OBITH pacmpeneNneH B clioe Kies M, HalpHMep, MOXET OBIThb pacrpeneseH B CIoe Kies I0
CYyLIECTBY PAaBHOMEPHO WJIM B COOTBETCTBUU C 3aJaHHOW CxeMou. Takas KOMIIOHOBKa
o0ecrieuynBaeT MPOYHYI0 KOHCTPYKLHUIO C XOpOIIeH CTPYKTYPHOH LEJIOCTHOCTBIO Onaromaps
CKJICMBAHUIO JIUCTOB, M€HEPUPYIOLINX a’3p030Jb, IPYr ¢ ApyroM. Takas KOMIOHOBKAa TakKXkKe
NpOCTa B U3TOTOBJICHUH.

WNHAyKIIMOHHO HarpeBaeMblii TOKOIIPHEMHHUK MOXKET COAep kaTh OIHO Hiu Oojee, HO Oe3
OTpaHUYEHUs], U3 AFOMUHMS, Kelle3a, HUKeJs, Hep>KaBerollel CTalu U UX CIUIABOB, HAIPHMEp
HUXPOMa WJIM HHUKEJb-MEOHOro cruiaBa. IIpu NMpuiioskeHNM 3J1€KTPOMArHUTHOTO TOJs BOJH3H
HEero TOKONPHUEMHHK MOXKET Me€HEepHpOBAaTh TEIJIO Ojarojaps BUXPEBBIM TOKaM U INOTEPSIM Ha
MarHUTHBIN TUCTEPE3UC, MPHUBOIAIINM K MPeoOpa3sOBAaHHIO SHEPTMU U3 SJEKTPOMArHUTHOW B
TEIUIOBYIO.

WHAYKIMOHHO HArpeBaeMblii TOKONMPUEMHHK MOXET ConmepkaTh JO00aBKy U3
¢deppoMaruuTHOro Matepuana. PeppomMarHuTHas 00aBKA MPEHMYIIECTBEHHO MOBBIIAET
TeHEPUPOBAHUE TEIUIA U, CIEAOBATENBHO, 3P PEeKTHBHOCTh HArpeBa MHIYKIIMOHHO HATPEBAEMOTO
TOKOTIPHEMHUKA W MOXKET TMPENOTBPATUTh MEPErpeB JIMCTOB, TEHEPUPYIOLIMX a3pO30Jib.
WHAYKUMOHHO HarpeBaeMblii TOKONPHUEMHHK MOXKET COJEepKaTh METAJUTHYECKYI0 (OJbry
(HarmpuMep, aIFOMUHUEBYIO (OJIBIYy) ¢ 10OaBKOH M3 (heppOMArHUTHOrO Matepuana. B kauectse
npuMepa, (EeppPOMArHUTHBIA MaTepUant MOXKET COAEpIKATh JKeIe30, HUKEJb, OKCHABI JKeye3a,
K00anbT M MX cruiaBbl. PEeppOMArHUTHBIA MaTepuaj MOXKET ObITh BBIOPaH Ha OCHOBE €ro
temneparypbsl Kopu s COOTBETCTBHS —NpEnIoyiaraeMod  LeNu, Hampumep, UTOOBI
MaKCUMH3HPOBaTh 3(PPEKTUBHOCTh HarpeBa (IJIsI 4ero MOXeT ObITb NMPEeANOuYTHUTENbHa Oolee
BbICOKasi Temriepatypa Kropu) mim 4roObl MUHUMH3UPOBATh MEperpes (IUIsl 4ero MOKeT ObITh
npeanouYTuTeNbHOH Oonee HHM3Kas Temmeparypa Kropw). Hanpumep, ecnu wnenbro siBisieTcst
MakcuMm3auusl 3((EeKTUBHOCTH HarpeBa, S>KelIe30 MOXKET OBITh IPOCTBIM BBIOOPOM IS
¢deppoMarHuTHOrO Marepuaina ¢ ero Temmneparypoi Kropu, pasHoi npubmusurensuo 1000 K.

Oxcunmpl >kene3a WM HAOOp CIUIABOB TaKXKe MOTYT ObITh moAaXoAsmuM BbiOopoM. KobambT



TaK)ke MOXeT OBITb BO3MOXKHBIM BBIOOPOM IUIsi ()EPPOMATHUTHOTO MaTepHajia H3-3a €ro
BbICOKOW Temmeparypbl Kropu, paBHoW npuGmusurensHo 1400 K. Ecnm nenbio siBrsiercs
MUHMMHU3ALUS TIEPErpeBa JIMCTOB, FEHEPUPYIOLUINX a3pP030Jb, HUKEIb MOXKET OBITh BBITOAHBIM
BbIOOpOM sl (peppOMArHUTHOTO MaTepuaia u3-3a ero Oojee HU3KOM Temmepatypbl Kropwu,
paBHo#i npubm3uTeapHo 630 K.

Marepuan, TEeHEpUPYIOLUIHA a’p030Jb, MOXET OBITh TBEPAbIM WM IOJYTBEPAbIM
MarepuanoM modoro Tuma. [IpuMepHbIe THIBI TBEPABIX BEINECTB, '€HEPHPYIOIIUX a3pPO30JIb,
BKJIFOYAIOT TOPOIIOK, TPaHyJbl, 3€pHA, CTPYXKKH, HHUTH, TOPUCTBIH MaTepual WM
neHomatepuain. Martepuan, TIeHepUpYIOLUH a3po30Jib, MOXET COAep)KaTb MaTepual

PaCTUTCIIBHOTO TMPOUCXOXKIACHUA, U B YaCTHOCTH, MOXET COACPKATb Tabax. .HI/ICTI::I,

,
TeHEPHUPYIOIIHE a3p030JIb, MOTYT, HAlPUMEpP, COAEPIKAThb JIMCThI U3 BOCCTAHOBIIEHHOTO Tadaka,
comepxaiiie Tabak, W JIFOOOE€ OAHO WJIM HECKOJBKO M3 LEJUTFOJIO3HBIX BOJIOKOH, BOJIOKOH
Taba4HOro CTEe0JIsI U HEOPTraHMYECKHUX HamojHuTeNel, Takux kak CaCO3.

Marepuan, reHepUpyrOIIHil a3po30Jb, MOXKET COAEPkKAaThb >KUIAKOCTb, T€HEPHUPYIOIIYIO
as3po3oib. JKWUAKOCTh, TeHepupyrolmas a’po30jib, MOXKET ObITh BKPAILUICHHOH B JIUCTBHI,
TeHEPUPYIOIIHE a3p030Jb, WIH MOMIOMEHHOH MMHU. JIMCTBI, TeHePUPYIOIIUE a3PO30Jib, MOTYT
COZepKATh MOTJIOIAOINNHN )KUAKOCTh MaTEPHa, HAPUMEP BOJOKHUCTBIN MaTepHall.

Marepuan, reHepuUpyOIIUN aj3po30Jb, MOXKET COAEPXkKaTb IO MEHBbIIEH Mepe OIHO
BEIECTBO JJs1 oOpasoBaHusl aspo3ois. [lpumeprl BemecTB Uit OOpa3OBaHHUs a3pO30Jist
BKJIFOYAIOT MHOTOATOMHBIE€ CITUPTHI U UX CMECH, TaKH€ KaK INIMLEPUH W MPOIHJIEHTJINKOJIb.
Kax npaBuio, marepuai, reHepUpyOLINI a3p0o30ib, MOKET UMETh COJAEPKAHUE BELeCTBA IS
o0Opa3oBaHus a3po30iisd OT mpubausuTenbHo 5% no npudbnusutensHo 50% mo cyxomy Becy. B
HEKOTOpBIX BAapUAHTaX OCYLIECTBJICHUS MaTepHall, FeHepUpPYIOIUN a3po30iib, MOXET HUMETh
COoZiep KaHKe BelecTna A1 00pa3oBaHMs a3po30Jist MpuOIm3uTeIbHo 15% 1o cyxomy Becy.

IIpu HarpeBe MaTepHaj, T'€HEPUPYIOIIMH a’po30Jib, MOMKET BBICBOOOKIATH JIETy4HE
coennHeHus. JleTydne COeOUHEHHS] MOTYT COAEpKaTh HUKOTHHOBBIE WJIM apOMATH3HMPYIOLIHE
COEMHEHUs, TAKUE KaK TabauyHbIl apOMATH3ATOP.

B mepBoMm BapuaHTe OCyIIECTBJICHHUS Croco0a B COOTBETCTBHM CO BTOPBIM aCIEKTOM
JIMCTBI, TEHEPUPYIOLIHE a3p030Jb, MOTYT OBITh HEMPEPBIBHBIMU JIUCTAMH, U CIIOCOO MOXKET
JOTIOJTHUTEIBHO BKJIFOUATh:

(i1) pa3pe3aHue HEMPEPBIBHBIX JINCTOB C TOKONPHUEMHHUKOM, PACIIOJIOKEHHBIM MEXKIY
HUMH.

OtUM crnocobOM MOKHO JIETKO HM3TOTOBUTb MHOXKECTBO H3ZIENHUH, T€HEPHPYIOIINX
a’3po3oib. Jtan (1) MOXKET BKIOUATh pPa3pe3aHHe HEMPEPBIBHBIX JIUCTOB, TE€HEPHUPYIOIIUX
a3p030J1b, C pa3pe3aHueM MK 0e3 pa3pe3aHust TOKOMPUEMHUKA, PACTIONIOKEHHOTO MEKTY HUMH.

WHAYKIMOHHO  HarpeBaeMblii  TOKONPHEMHUK  MOXET  OBITb  HENPEPBIBHBIM
TOKOIIPHEMHHUKOM, M 3Tam (11) MOXET BKIIOYaTh OJHOBPEMEHHOE pa3pe3aHHne HeNpepbIBHBIX
JUCTOB M HEMPEPBIBHOTO TOKONPHEMHHUKA, PACIOJOKEHHOro Mexay Humu. Hampuwmep,
MHYKIIIOHHO HAarpeBaeMblii TOKOIPUEMHUK MOXET COJEpKaTh HENPEPbIBHBIN JUCT MaTepuasa

TOKOIIPHEMHUKA, U 3Tan (1) MOXET BKJIOYaTh OJHOBPEMEHHOE pa3pe3aHhe HemNpepbIBHBIX



JIMCTOB, TEHEPHUPYIOLIHNX a3p030JIb, M HEMPEPBIBHOTO JINCTA MaTepraia TOKONPHUEMHHKA.

WHAYKIMOHHO HarpeBaeMblii TOKOMPHUEMHHK MOXKET COIEpPXKAaTb MHOXECTBO IOJIOC
MarepHajia TOKOIIPUEMHHKA UM MaTepHrajia TOKOIIPHEMHHUKA B BUZE YacTuL, U 3Tan (i1) MOXeT
BKJIFOYATh pa3pe3aHre HENpephIBHBIX JIMCTOB, T'€HEPUPYIOIIMX adpo30sib, Oe3 pa3pe3aHus
MarepHaia TOKOIIPUEMHHUKA, PACIIONIOKEHHOTO MEKY HUMHU.

Pa3zpesanHbple JHMCTBI, TONyuYeHHble Ha Odtane (i), MOryT OBITh IOJABEPTHYTHI
JOTIOJTHUTENIBHBIM TIPOU3BOACTBEHHBIM IIpOIecCcaM, TAKMM Kak JOINOJHUTENbHOE paspe3aHue
JIMCTOB, CMEIIMBAHUE PAa3PE3aHHBIX JIUCTOB C JINCTAMU, TEHEPUPYIOLIUMH a3p030Jb (0e3 JHCTOB
WHYKIIHOHHO HArPeBAaeMOro TOKOIIPUEMHHUKA) U MoJja4a CMECH B €MKOCTb, HAITPUMED KarCyy,
OyMakKHYIO TPYOKY HJIU OOOJIOUKY.

Bo BTOpOM BapuaHTe OCYLIECTBIEHHs CIOCOOa B COOTBETCTBHM CO BTOPBIM aCIEKTOM
JIMCTBI, TEHEPUPYIOIIHE a3p030Jb, MOTYT OBITh HEMPEPBIBHBIMU JINCTAMH, U CIIOCOO MOXKET
TOTIOJTHUTEIBHO BKJIFOUATh:

(11) HaMaTBIBAaHHE HETIPEPBIBHBIX JINCTOB C TOKOIPUEMHUKOM, PACIOJOXKEHHBIM MEKIY
HUMH, Ha OOOUHY.

[Tonyuarommasicsi B pe3yJibTaTe HeNpepbIBHAsE MHOTOCIIONHHAs1 COOpKa JIMCTOB, HAMOTAHHAs
Ha OOOMHy, MOXeT OBITh NMPENOCTABIEHA IMOJB30BATEIIO MJIsI MOCIEAYIOLIErO Pa3pe3aHusi C
dopmMupoBaHUEM H3IENNH, TEHEPUPYIOLINX a3PO30Jib, JKEJIAEMOTO pa3Mepa W/HWiU IS IPYTrux
onepanuii oOpabotku. Ilomydaromasics B pe3ysbrare HEmpepbiBHAS MHOTOCIONHas cOopka
JUCTOB, HAaMOTaHHas Ha OOOMHY, TaKke MOXKET OBbITh IOABEPTHYTA OIMOJHUTEIbHBIM
NPOM3BOJICTBEHHBIM IIPOLIECCAM, TaKUM Kak pa3pe3aHue MHOTOCJIOWHON COOpKH JIHCTOB,
CMELIMBAHUE pPAa3pE3aHHBIX JIUCTOB C JINCTAMM, TE€HEPUPYIOLIMMU a’3po3oib (0e3 JuCTOB
MHYKIIHOHHO HAarpeBaeMoro TOKOIIPUEMHHUKA) U MoJjaua CMECH B €MKOCTb, HAIIPUMEP Karcyy,
OymakHyto TpyOky wmim obonouky. IIpenocraBneHue 3aBepIIEHHONH MHOTOCIONHHON COOpKH
auCTOB Ha OOOMHE Takke MOXeT oOJjerdaTtb XpaHeHHe M TPAHCIIOPTHPOBKY Onaromaps
KOMITAKTHOCTH HAMOTAHHBIX JIUCTOB U, KaK CJIEACTBHE, OOJiee BBICOKOM MIOTHOCTH HA 33aJaHHbIH
BEC YIAKOBKU. 3aBEpIIEHHAss MHOTOCJIONHAs cOOpKa JIUCTOB Ha OOOMHE TaKk»Ke MOMKET OBbITh
JIETKO 3aBEPHYTa, HANPHMEP B BAaKYYMHYIO YIAKOBKY, HAalpuMep, IUIs MPEeNOTBPAINECHUS WU
CBEIEHUs] K MUHUMYMY ITOTEPH apOMaTa JIMCTOB, FeHEPUPYIOLINX a3P030Jb.

Oran (1) MOXKET BKIIFOUATh pa3MeIleHHne HHAYKIIMOHHO HarpeBaeMOro TOKOTIPUEMHHKA Ha
NEepBOM U3 YKa3aHHBIX JIFCTOB, TE€HEPUPYIOIIMX a’p030Jib, W pa3MELIeHHe BTOPOro H3
YKa3aHHBIX JINCTOB, T'€HEPUPYIOLIMX a3p030Jib, HA TOKONPHEMHHUKE. JTO MOXKET OOJerduThb
W3TOTOBJICHUE U3EIHS], TeHEPHPYIOLIETO a3p030JIb.

Ortar (1) MOJKET BKITIOUATh!

CMEIIMBAaHNE HHIYKIIMOHHO HarpeBaeMoro TOKONPUEMHHKA C KIIeeM; U

pa3MeleHne CMECH Ha MEPBOM M3 YKa3aHHBIX JICTOB, TEHEPUPYIOLINX a3PO30Jb.

WHAYKIMOHHO HarpeBaeMblii TOKOIPHEMHUK MOKET ObITh pa3MeIleH Ha JIHCTE,
T€HEPUPYIOIIEM a3P030JIb, OTHOCUTENIBHO JIETKO, TAK KAK OH COAEPIKUTCSI B CMECH. JTOT CIIOcod
pa3MeleHnss MOXKeT ObITh OCOOEHHO NOAXOMAINMM, KOTJa WHAYKLHMOHHO HarpeBaeMbli

TOKOIIPUEMHHUK OYCHb MaJl, HAIIPUMEDP, BbIMIOJIHEH B BUAC YaCTHULI.



Orar (1) MOJKET BKITIOUATh!

pa3MelIeHne KJest Ha IIEPBOM M3 YKa3aHHBIX JIMCTOB, FT€HEPUPYIOIIUX a3p030JIb; U

pa3MeleHne HHIYKIIMOHHO HarpeBaeMoro TOKOIPHUEMHHKA Ha KJee.

C nmnomowmpio 3TOro cmocoda HAJOXKEHHS MOXKHO TINATENbHO KOHTPOJIMPOBATH
pa3MelleHre HHAYKIIHOHHO HarpeBaeMoro TOKONPUEMHHUKA Ha JINCTE, TEHEPUPYIOIIEM a3pO30JIb,
MOCKOJIBKY €r0 PaCIoiaraloT OTAEIbHO OT KJles.

Crioco® MOXeT JOMOJHUTENBHO BKIFOYATh CKATHE JICTOB, TEHEPUPYIOLINX a3p030Jib, U
WHYKIIHOHHO HArPEBAEMOr0 TOKOMPUEMHHKA, PACTIONIOKEHHOTO MEXKIY HUMH, JJISI CBS3BbIBAHHS
TaKUM 00pa30oM JIMCTOB, TEHEPHPYIOLINX a3p030Jb. B 3TOM criocode UCoNb30BaHUE KJlesl MOXKET
OBITh HE HYJKHO, YTO YIPOINAET KOHCTPYKLIMIO U3AEIHs], TeHEPUPYIOIIErO a3p0o30Jib, M CHIDKAET
CTOMMOCTb M3TOTOBJICHUSI.

WHAYKUIMOHHO  HarpeBaeMblii  TOKONPHEMHUK  MOXET  OBITh  HENPEPBbIBHBIM
TOKOTIPHEMHUKOM M MOJKET, HAIPUMEp, COIEpPKaTh JUCT MaTephajia TOKONpUeMHHKA. Jtan (1)
MOJKET BKJIFOYAaTh Pa3MEIleHHe JIMCTA, TeHEPUPYIOIIEro a’po30Jib, HA MEPBO MOBEPXHOCTH
HETIPEPhIBHOTO TOKONMPHUEMHHKA M MOXKET BKJIIOYATHh pa3MEIleHHE JIUCTA, TeHEPHPYIOLIETO
a3p030J1b, HA BTOPOH MOBEPXHOCTU HEMPEPHIBHOTO TOKOIPHEMHHUKA. JTan (1) MOXKET BKJIIOYAThH
pa3MeleHne JTUCTOB, TeHEPUPYIOIINUX a3p030Jib, Ha TIEPBOH M BTOPOI MOBEPXHOCTSX B OTHOM H
TOM K€ TIOJIOKEHWH BJAOJIb HENPEPhIBHOIO TOKONPHUEMHHUKA. JTO YIPOLIAeT MPOLECC
NMpOoU3BOACTBA. B ogHOM mpumepe >Tam (1) MOKET BKJIIOYATh CIKATHE JIMCTOB, T€HEPUPYIOIINX
a3p030Jib, U HEMPEPBIBHOIO TOKONPHUEMHUKA JJIl CKPEIUIEHHsI BMECTE JINCTOB, F€HEPUPYIOIIUX
a’3p030Jb, U HETIPEPBIBHOTO TOKOIIPUEMHHKA.

Ortan cXaTus JIMCTOB, TEHEPUPYIOIIUX a’3p030Jb, M HHAYKIMOHHO HarpeBaeMoro
TOKOTIPUEMHHUKA MOXKET BKJIOYaThb MPUKJIAAbIBAHHE MAABJIEHHS K JIUCTaM, TE€HEPUPYIOIIUM
a’po30Jb, W HMHAYKIMOHHO HAarpeBaeMOMY TOKONPHEMHHKY, HAalpuMep, C IOMOLIbIO
B3aUMOJIEHCTBYIOIINX MPH>KUMHBIX posUKOB. IIpHKiIagpiBaHue JIOKAJIBHOTO JaBJIEHUS K JIUCTaM,
TeHEPUPYIOIIMM a3p030Jib, W HMHAYKIMOHHO HArpeBaeMOMY TOKOIPHEMHHUKY, HampuMmep,
NPUKUMHBIMU POJIUKAMH, 00€CIIeUnBaeT UX HAICKHOE CKPEITUIEHHE MEXTy COOOM.

Drtan CKaTus JIMCTOB, TEHEPUPYIOIIMX a’p030Jb, U HWHIYKIHMOHHO HArpeBaeMoro
TOKOIIPHEMHHUKA MOKET OBITh BBIIIOJIHEH NP MOBBIIEHHON TeMnepaType. BoinonHeHne cxatus
NPY TIOBBILIEHHOH TEMIIepaType MOXKET MOMOYb O0ECHeunTh HAIEKHOE CKPEIUICHHE BMECTe
JIMCTOB, TEHEPHUPYIOIIHX a3p030Jib, 1 MHAYKIIHOHHO HArPeBa€MOT0 TOKOIIPUEMHHKA.

Ortan CcKaTus JIHCTOB, TEHEPUPYIOIIUX a’3p030Jb, W HHAYKIHOHHO HArpeBaeMoro
TOKOIIPHEMHUKA MOKET BKJOYATh KOHTPEBHOE THCHEHHE WM OJMHTOBOE THUCHEHHE JIMCTOB,
TeHEPHUPYIOIIHNX a3p030Jib, HAPUMEP, C MOMOIIBI0 POJHMKOB JJISI KOHIPEBHOTO THUCHEHUS HIIH
ONMHTOBOTO THCHEHHS. OJTO MOXET VJAYYIIUTh CTPYKTYPHYKO LEJIOCTHOCTb H3ZIEINHs,
T'€HEPUPYIOIIETO a3PO30JIb.

B BapuaHTax OCyIIECTBJIEHUS, B KOTOPHIX MHAYKLIMOHHO HArpeBaeMblii TOKOIPUEMHUK
COIEPKUT HEMPEPbIBHBINA JINCT MaTepuaja TOKOIPHEMHHKA, CIIOCOO0 MOXKET JOMOJHHUTEIBHO
BKJIFOUATh NephOpUpOBaHKUE JIMCTOB, T'€HEPUPYIOLINX a3p030Jb, W JIUCTA HMHAYKLHUOHHO

HAarpeBaeMoro TOKONPHUEMHHMKA, PACHOJOXKEHHOro mMexay HuMu. Ha stane nepdopupoBanus



JIUCTOB, TEHEPUPYIOLIUX aj3p030Jb, M JIUCTA UHAYKLUMOHHO HArpe€BaeMoOro TOKONPUEMHHKA
CO3MAI0T TMepOpalMOHHbIE OTBEPCTHUS, KOTOpPbIE IOJHOCTBI TPOXOAST dYepe3 HU3JeINue,
resepupytomee a’po3onb. Kak ykazaHo Bblme, neppopanoOHHbIE OTBEPCTHs OOJEr4aroT
MPOXOXKIECHUE IIOTOKA BO3AyXa 4Yepe3 U3Jenue, TIEeHEpUpyrLiee aspo30ib, BO BpeMs
UCTIONIb30BAHUSI B YCTPOMCTBE, T'€HEPUPYIOIIEM ad3p0o30Jb, U MOTYT YIy4ilaTh 3PQPeKTUBHOCTD
HarpeBa Onaromapsi moBepxHOCTHOMY 3(dexty. IlepdopauroHHble OTBEPCTHSI MO3BOJSIOT
TIIATEJIbHO ~ KOHTPOJUPOBAaTb U ONTUMU3HPOBATb  IOPUCTOCTb, A  3HAYUT U
BO3J1yXOIPOHULAEMOCTb, MTOJTYYaeMOT0 U311, TEHEPUPYIOILIETO a3p030Jib.

Ortan neppopupOBaHUS JIMCTOB, TEHEPUPYIOLINX a3p030Jib, U PA3MEIIEHHOTO MEXKAY
HUMH JINCTA UWHAYKIHOHHO HArpeBaeMOro TOKONPHEMHHMKAa MOXKeT ObIThb BBINOJIHEH
MeXaHUYEeCKH (Harpumep, nepGopUpyrOIIMMHA POIMKAMUA WJIH BBIIEYITOMSHYTHIMH POJUKAMH
IUIs. KOHTPEBHOTO TUCHEHMSI WJIM OJMHTOBOTO TUCHEHUS), 3JIEKTPOCTATUYECKH WJIA C ITOMOIIBIO
jasepa.

B BapuanTax OCyLIECTBIEHUs, B KOTOPBIX MHAYKLMOHHO HArpeBaeMblii TOKONPHUEMHUK
COIEPKUT HETPEpPbIBHBII JUCT MaTephala TOKONPHEMHHKA, CIIOCO0 MOXKET BKJIIOYATh
neopMHpPOBaHUE WIIM PACTSTUBAHHE OOJIACTH KPOMKHM IO MEHBIIEH Mepe OIHOTO U3 JIMCTOB,
TEHEPHUPYIOIINX  a3p030Jib, 4YTOObI MOKPHIBATH O00JaCTh KPOMKH JINCTA HMHAYKLHOHHO
HarpeBaeMoro TOKONPUEMHHUKA.

Ortan aepopMUPOBaHUS WINM PACTATHBAHUA MOXKET OBbITh BBINOJHEH OAHOBPEMEHHO C
JTamoM paspesaHuss wiu nepdopupoBaHusi. B wacTHOCTHM, 3Tam paspe3aHHs JIUCTOB,
TeHEPUPYIOLIUX a3p030Jib, U PACIIOIOKEHHOIO MKy HUMH JINCTA MHAYKLMOHHO HArpeBaeMoro
TOKOIIPHEMHUKAa MOJKET BKJIIOYaTh dTan AepopmupoBaHus oOnacTedl KPOMKH JIMCTOB,
TeHePUPYIOIIUX a3p030Jib, YTOOBI MOKPBIBATH COOTBETCTBYIOLIME OOJACTH KPOMKH JIUCTA
MHIYKLMOHHO HarpeBaeMoro TokomnpuemHuka. Ha stame nedopmupoBanus obnacteil KpOMKH
MOXET OBITb BBINOJIHEHO pACTATHMBaHHE OOOMX JIMCTOB, TE€HEPUPYIOIMX adpo30ib. Jls
BBIMOJIHEHHSI STAla Pa3pe3aHusi MOKET ObITh UCTIONBb30BAH PEXKYIIHNA HHCTPYMEHT, COAEP KA
MEPBBIA U BTOPOM peXyIIHe 3JeMeHTbl. KpoMKa Kakooro pexyliero 3JeMeHTa MOXKET ObITh
3a0CTPEHHON KPOMKOH, KOTOpasi UMEET BEPIIUHY B CpeIHEN Touke KpOMKU. [lepBriil pexymuin
3JIEMEHT MOJKET pas3pes3aTh JHUCThbl, TEHEPUPYIOIIME aj’po30Jib, M JIUCT HWHAYKLHOHHO
HarpeBaeMoro TOKONPHUEMHHMKA C OJHOH CTOPOHBI, @& BTOPOM pEXYIUMHI OSJEMEHT MOXET
paspe3aTb JIMCTBI, TE€HEPUPYIOLIME a3po30Jb, M JUCT HWHAYKIHUOHHO HArpeBaeMoro
TOKOIPUEMHHUKA C MPOTUBOMNOJIOKHONW CTOPOHBI OHOBPEMEHHO U B OJHOM U TOM K€ MOJOKEHUU
BIOJb JIUCTOB TaK, YTOOBI pa3pe3aHHble OOJACTH KPOMKH JIMCTOB, T€HEPHPYIOIIUX a3pO030JIb,
NOKPBIBAJIM  COOTBETCTBYIOIME OOJAaCTH KPOMKH JIUCTA HWHAYKIHOHHO HArpeBaeMoro
TOKOIIPUEMHUKA.

Pexxymmii MHCTPYMEHT WiH 00a peXyIlUX 3JIEMEHTA, COAep Kallfe HM30THYThIE OCTPhIE
PEXyLINe KPOMKH, MOTYT HCIIOJIb30BAThCS JJIsI BBIMOJHEHHUS 3Tala paspe3aHusi Tak, 4YTOObI
pa3pe3aHHble 00AaCTH KPOMKH JINCTOB, T€HEPUPYIOLINX a3p030Jib, OOJiee HAZEKHO MOKPHIBAIN
COOTBETCTBYIOLIME OOJACTH KPOMKH JINCTa HHAYKLMOHHO HAarpeBaeMoro TOKOIPHUEMHHKA.

Pexxymuii mHCTpyMeHT uiu 00a pexyIuMXx 3JeMEHTa MOIYT COAepKaTb M30THYThIE OCTPbIE



peKyIHue KpOMKH ¢ O0€uX CTOPOH, Tak, 4TOObI 00e paspe3aHHble 00JaCTU KPOMKH JIUCTOB,
T€HEPUPYIOIIHNX a3P030Jib, TOKPBIBAIN COOTBETCTBYIOIINE 00JIACTH KPOMKH JINCTA MHAYKLIHOHHO
HArpeBaeMoro TOKOIPHEMHHUKA. DTOT MPOIECC MOXKET OBbITh HAaJI€KHO BBITIOJIHEH, €CJIN TOJIUHA
JIMCTOB, T€HEPUPYIOLIUX a3P030Jib, OOJIbIE, YeM TOJIIUHA JINCTa WHAYKIIMOHHO HAarpeBaeMoro
TOKOIIPUEMHUKA.

Takum o0Opa3oMm, JHCT WHAYKLUHMOHHO HArpeBaeMoOro TOKONPHEMHHMKA MOJHOCTBIO
OKPY>KE€H MaTepHaJIOM, F€HEPUPYIOLIUM a3p030Jib, U3 JINCTOB, TEHEPUPYIOIINX a3p030Jib. O qHUM
U3 MPEHMYLIECTB 3TOr0 MOAXOAA SIBJISETCS TO, YTO OH MOXKET YJIy4iuTh 3(QeKTHBHOCTDH
Harpesa. J{pyroe npeumyIiecTBO 3TOro MOAXOAA COCTOUT B TOM, YTO OH MOXKET MPOAJIUTH CPOK
TOAHOCTH JIUCTa MHAYKIMOHHO HArpeBaeMOro TOKONpPHUEMHHMKA, Onaromaps Tomy (akty, 4ro
JIMCTBI, TEHEPHUPYIOLINE a3pP0O30Jib, U HEOOS3aTEeNIbHBIA KJIEH MOTryT OOpa3OBbIBATH 3ALIUTHYIO
Oo0OJIOYKY BOKpYr JIHCTa HMHAYKIMOHHO HArpeBaeMoOro TOKONPHUEMHHKAa (Hampumep,
COZEPIKALIETO KENe30), TEM CaMbIM MPEAOTBpAIlas OKHUCICHHE HHAYKLIHOHHO HArpeBacMoro
TOKOIIPUEMHUKA.

Ortan nepopupoBaHUs JUCTOB, T€HEPUPYIOIINX a3P030Jib, U PACIOJIOKEHHOTO MEKAY
HAMU JINCTa HWHAYKLUMOHHO HArpeBaeéMoro TOKOMPUEMHHUKA MOXET BKJIKOYaThb 3Tarl
nepopmupoBaHusi 00NacTeli KPOMKH JIMCTOB, T€HEPUPYIOLIMX a3p030Jb, Ui MOKPBITUS
COOTBETCTBYIOLINX OOJAaCTeHl KPOMKH JIMCTa MHAYKIMOHHO HArpeBaeMOro TOKOIpHUEMHHKa. B
STOM CJIy4ae MeXaHW4YecKuil mnepopupyrommii WHCTPYMEHT (Hampumep, mnephopUpyroLme
POJIMKH, POJIUKH JUIsl KOHTPEBHOTO TUCHEHHSI WU OJJMHTOBOT'O THCHEHMUS) WUIA IITAMITOBOYHBIH
UHCTPYMEHT COJEPIKHUT 3a0CTPEHHYIO KPOMKY W/WUJIM N30THYTHIE OCTPbIE KPOMKH.

Kpatkoe onucanue rpapuueckux MaTepuaoB

@ur. 1 npencrasiser coboil CXeMaTHYeCKUIl BUI B MOINEPEYHOM CEYEHHU MHEepPBOTrO
IIpUMepa U3AENHsl, TEHEPUPYIOLLErO aypo30Jib;

@dur. 2 npencraBnsieT COOOH CXEMAaTHYECKUH BUA B TONEPEYHOM CEUEHHH BTOPOTO
npUMepa U3eJIHsl, TEHEPUPYIOIIEro a3po30Jib, MOJOOHOTO NMEPBOMY MPHUMEpPY, MOKA3aHHOMY Ha
¢ur. 1;

@dur. 3 mnpexacraBisier COOOH CXeMaTHUECKUH BHJ BTOPOTO NpUMepa H3IEIHS,
TeHEPUPYIOLIErO a3p030Jib, B HATIPABJICHUH CTpeNKu A Ha ¢ur. 2;

Qur. 4 npencraBisieT COOOW CXEeMATHYECKHW BHJ B TMOMEPEYHOM CEYEHUU TPEThEro
npUMepa M3AeNHsl, TEHEPUPYIOIIEro a3po30Jib, TOXOOHOTO BTOPOMY MPUMEPY, NMOKa3aHHOMY Ha
¢ur. 2 u 3;

@ur. 5a u 5b npeacrapnsoT coOOI CXeMaTHYECKUI BH] B TOMEPEYHOM CEYEHUH W BHI
CBEPXY COOTBETCTBEHHO YCTPOMCTBA, T€HEPUPYIOLIErO0 as3po30jb, AJI MCIOJb30BAHUS C
U3ENTUSIMH, TEHEPUPYIOLIIMMHU a3P030J1b, B COOTBETCTBHH C HACTOSALINM H300pETEHUEM;

@ur. Sc npencrasnser coOON CXeMaTUYeCKHH BUA B MONEPEYHOM CEUEHUH MYHIIITYKa
IUTSI UCTIOJIb30BAHUS C YCTPOUCTBOM, FEHEPUPYIOLIUM a3p030Jib, 10 ¢ur. Sa u Sb;

@ur. 6a npeacraBnasier cOOOH CXeMaTUUECKUH BUA YCTPOICTBA U cr1ocoba M3rOTOBJICHUS
NIEPBOTO NMPUMEPA U3ENUs, TeHEPUPYIOLIETrO a3p030Jib, IIOKA3aHHOTO Ha ¢wur. 1;

Qur. 6b u 6¢ TpencTaBIAIOT cOOON CXxeMaTHUeCKHe WJUTIOCTPALU OTHOTO IMpuMepa
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PEKYLIEro HHCTPYMEHTA, UCTIONb3YEMOr0 B YCTPOHCTBE U criocobe o ¢ur. 6a;

@ur. 7 npencrasnser coOON cXxeMaTUYeCKUH BUA YCTPOHCTBA U CIIOCO0Aa M3TOTOBJICHUS
TPETbEro MpuUMepa U3eNHsl, TEHEPUPYIOIIEro a3p0o30JIb, IOKA3aHHOTO Ha (ur. 4;

dur. 8 mnpexacrasiser cCoOOON CXEMAaTHYECKHI BHUA albTEPHATUBHOTO YCTPOWMCTBA U
crioco0a M3TOTOBIICHUS TPETHETO MPUMepa U3JEIHUsI, TEHEPUPYIOIIEro a3p030Jib, OKA3aHHOTO Ha
dur. 4;

@ur. 9 npencrasnsier coO0H cxeMaTH4eCKUIl BUA YCTPOHMCTBA U crioco0a M3TOTOBIICHUS
YETBEPTOro NMpUMepa U3eusl, TeHEPUPYIOIIEro a3p030Jb, U

@ur. 10 npexncrasiser coOOi CXeMAaTUYECKHI BH] YCTPOHCTBA M CITOCOOA M3TOTOBJICHUS
IATOrO MPUMEPA U3AENNsS, TEHEPUPYIOLIErO a3PO30.Ib.

[TonpoGHOe onrcaHne BAPUAHTOB OCYLIECTBICHUS

BapuaHThI oCyLIecTBIEeHHsST HACTOSIIIEr0 M300peTeHus: OyAyT ONMUCAaHBI Jajiee TOJbKO B
Ka4ecTBe MPUMepa U CO CChUIKON Ha MpriiaraeMble rpaduyeckie MaTepraibl.

CHauana co ccbulkoii Ha ¢ur. 1 mokasaH mepBelii mpuMep U3eNusl 1, FreHePHPYIOLIETo
a’3pO30Jib, AJIsI UCHOJIb30BAHUS C YCTPOMCTBOM, IN€HEPUPYIOLIUM a3pPO30Jib, MPUMEP KOTOPOIo
Oymer ommucaH najee B JaHHOM onmcaHuu. M3menmue 1, reHepupyroiiee a3po30db, SBISETCS
YIIMHEHHBIM B IMeeT (OopMy JIMCTOBOTO THIIA, YTO, IOMHMO MPOUYEro, odnerdaer oOparieHue ¢
u3aenueM 1 ays monbp30BaTeNs U BCTaBKY M3Jeiaus | B HarpeBaTesbHBIM OTCEK YCTPOMCTBA,
FeHEPUPYIOLIETrO a3pO30JIb.

Hsznenue 1, renepupyooliee aj’po30ib, COAEPKUT HEepBbIA W BTOpou JucTtel 10, 12,
TEeHEPUPYIOLIUE a3p030Jib, KAXKAbIH M3 KOTOPBIX COMAEP:KUT MaTepuasn 14, reHepupyromui
as’po3osib. Matepuan 14, reHepupyomui a3po30ib, OOBIMHO NMPEACTABIAET COOOH TBEPABIN UK
nonyTeepAblii Matepuai. IIpuMeps! NOAXOAALMX TBEPABIX BEIIECTB, TEHEPUPYIOLINX a3pO30JIb,
BKJIFOYAKOT IOPOILIOK, CTPY>KKH, HUTH, MOPUCTBIM MaTepuan WU NeHomarepuan. Marepuann,
TeHePUPYIOIIHNH a3p030Jib, OOBIMHO COAEPIKUT MaTepHajl PaCTUTEIBHOTO MPOHCXOXKICHUS, H, B
YaCTHOCTH, COEepKUT Tabak. Marepuan 14, reHepupyomuil a3po30Jib, aJbTEPHATUBHO MOXKET
cozlepKaTh KUAKOCTb, TEHEPUPYIOLIYIO a3p030Jib, BKPAIUIEHHYI) B MOTJIOLIAIOIIMKI SKUAKOCTb
MaTepuall WIA TOIJIOIIEHHYK YKa3aHHbIM MaTepuasioM, KOTOpbid obOpasyer smctel 10, 12,
TeHEPUPYIOLINE a3PO30JIb.

HUznenmue 1, reHepupyromee a’po30Jib, COAEPKUT HMHAYKUHMOHHO HAarpeBaeMblil
TOKOIIPUEMHHUK 16, TONINUHA KOTOPOrO MPEANOYTUTENBHO MEHbIIE TONUHBI JUCTOB 10, 12,
TEHEPUPYIOLIUX a3p030Jib. MHAYKIIMOHHO HarpeBaeMblil TOKOMPUEMHHK 16 pacmoyiokeH MEXIy
NEePBbIM U BTOPbIM JiucTamu 10, 12, reHepUpyOIKUMU a3p0O30J1b, U BBIIOJHEH C BO3SMOXXHOCTBIO
WHAYKLMOHHOIO HAarpesa B NPUCYTCTBUM WM3MEHSIOLIErOCsS BO BPEMEHM 3JIEKTPOMArHUTHOIO
noJsiss. B mpOMUIFOCTPUPOBAHHOM MEPBOM MPUMEPE MHAYKLMOHHO HAarpeBaeMblil TOKOIPUEMHUK
16 copepsxut nuCT Matepuana 18 TOKONPUEMHUKA, KOTOPBINA pa3fessieT NePBblid U BTOPOU JIUCTHI
10, 12, renepupyromue a3po30jb, U NPUKJIEEH K HUM IO CYLIECTBY HEJJIEKTPOIPOBOAHBIM U
HEMPOHULIAEMBIM JJIs1 MATHUTHOTO MOJISL KJIEEM.

Korna Bo BpeMs ucnonb3oBaHusl u3fenaus 1 B yCTPOWCTBE, F€HEPUPYIOLIEM a3pO030Jib,

BOJIM3U OT WHAYKIOUOHHO HArp€BacmMoro TOKOIIPHUEMHHKA 16 MPUKIIAAbIBACTCA N3MCHAIOLICCCA
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BO BPEMEHM 3JIEKTPOMATHUTHOE MOJ€, B HHAYKLUOHHO HArpeBaeMOM TOKONPHUEMHHKE 16
BBIIEJIIETCS TEIUIO BCJIEACTBUE BUXPEBbIX TOKOB M MOTEPb HA MAarHUTHBIA FMCTEPE3UC, U TEILIO
MEPEHOCUTCs U3 MHAYKLIMOHHO HArpeBaeMoOro TOKONPUEMHHUKA 16 B CMEXKHBIE NEPBbIN U BTOPOU
muctel 10, 12, renepupyromue aspo30ib, I HArpeBaHUs marepuana 14, reHepupyroimero
a’3po30iib, 0€3 ero CXKUraHwus W JJIsl TEHEPUPOBAHUSI TAKHMM OOpa3oM a’po30iisl IS BAbIXAHHS
nosib3oBareneM. JInet 18 MHAYKIMOHHO HAarpeBaeMoro TOKONPUEMHUKAa KOHTAKTUPYET MO BCEM
CBOMM IOBEPXHOCTSIM CO CMEXHBIMU NEPBbIM U BTOPbIM juctamu 10, 12, renepupyromumu
a’3p030Jib, YTO MO3BOJISIET TIEPENABATh TEIJIO HEMOCPEACTBEHHO H, CIeNOBAaTENbHO, 3P PEeKTHBHO,
OoT jucta 18 MHAYKIIMOHHO HArpeBaeMoro TOKONPHUEMHMKA B marepuan 14, reHepupyromui
as3po30JIb.

Marepuan 14, reHepupyrOlmuil a’3po30Jb, MepBOro u Broporo jaucrtos 10, 12,
TeHEPHUPYIOIINX a3p030Jb, COAEPKUT MO MEHBbINEH Mepe OFHO BEIeCTBO Ml O0pa3OBaHMUS
a’po30Jis, TaKOe Kak T[JUMLUEepUH WM nponwieHrukonab. Kak mnpasuno, marepuan 14,
TeHEPUPYIOIIHHA a3p030Jb, MOXKET HMETh COZIepKaHHe BEIIECTBA Uil OOpa3OBaHMs a3pO30Jisi OT
npubnusutensHo 5% no mpubnusutensHo 50% mo cyxomy Becy. Ilpu HarpeBaHumM 3a cyer
nepefadu Temla OT JUCTa 18 MHAYKUMOHHO HAarpeBaeéMoro TOKONpPHUEMHHKA marepuan 14,
TEHEePUPYIOLIMI a3po30Jib, KakK IEpBOro, Tak U BTOporo JuctoB 10, 12, reHepupyromux
a’poO30Jib, BBIAENSET JIETY4Ue COEAUHEHUs, BO3MOXHO, COAEprKallue HHUKOTHUH WU
apOMaTU3UPYIOLINE COCNUHEHUs, TaKue Kak TabauHblidi apomaruzarop. Kaxnprit u3 muctos 10,
12, reHepHpyOIUX a3p030Jb, UMEET OTKPBITYIO MoBepxHOCTh 10a, 12a, uro obecneunBaer
BO3MOYKHOCTB JIETKOTO BBIJEICHUS] TEHEPUPYEMOTO a3pO30JIsl.

Teneps co ccpuikoii Ha ¢ur. 2 U 3 MOKa3aH BTOPOH NpUMep U3AeNnus 2, FreHepUPYIOLIEro
a’p030Jib, KOTOPOE AHAJIOTUYHO U3JENUI0 1, reHepupyroIIeMy a’po30Jib, TOKa3aHHOMY Ha ¢ur.
1, ¥ B KOTOPOM COOTBETCTBYIOIIUE 3JIEMEHThI 0003HAUEHBI TAKUMH K€ CCbUIOYHBIMA HOMEPAMHU.

Wspenue 2, reHepupymooiiee as3po30yib, HACHTUYHO U3JENHUI0 1, TreHepupyrouemy

a’po30Jib, TMOKa3aHHOMY Ha ¢ur. 1, BO BCeX OTHOWIEHUSX M, KPOME TOrO, CONEPIKHUT

)
JNONOJIHUTEbHBIN cJ10H niy auct 20, 22, MOKPBIBAIOLINI KaKblil U3 MEPBOrO U BTOPOrO JUCTOB
10, 12, renepupyromux a3po30b. JlonoaHuTenbHbIN ¢0M in JucT 20, 22 conep:KUT MaTtepua,
KOTOPBII OTJIMYAETCsl OT marepuasna 14, reHepupyrolero a’po3olib, U MaTepuana Jucra 18
MHIYKIIMOHHO HarpeBaeMoro TOKONPHEMHHUKA, W MpeJHa3HauYeH sl o0yierdyeHns oOpaiueHust ¢
W3EHEM 2, TEHEPUPYIOIIUM a3p030Jb, NMOJIb30BaTeneM. JJOnoOJHUTENbHBIN Caoi win juct 20,
22 00BIMHO COAEPIKUT MAaTEPHAJ, KOTOPBIH SIBJISETCS HEIJIEKTPOIPOBOISAIINM H HEMPOHULIAEMBIM
IJIs1 MACHUTHOTO TOJIsA, TaK YTO OH HE HAarpeBaeTCsl B MPUCYTCTBUM U3MEHSFOLIErOCsl BO BPEMEHU
3JIEKTPOMarHUTHOIO MOJII NPH MCMHOJIB30BAHMM M3JeNUsi 2 B YCTPONCTBE, IE€HEPUPYHOLIEM
a’p0o30Jib. B TUNMMYHBIX BapuaHTax OCYIIECTBJIEHUS AOMOJHUTENbHBIN ciol win juct 20, 22
ConepskuT dymary.

JlononHuTenbHbI CIOH wian jmct 20, 22 sABiAEeTCs BO3AYXONPOHULIAEMBIM IS
oOJierdyeHusi BBIACJIEHUS TEHEPHPYEMOro a’po30Jii U3 MepBoro u Broporo JyuctoB 10, 12,
TeHEePUPYIOMHNX a3po30sib. Kak jydine Bcero BUIHO Ha (ur. 3, AOMOIHUTENBHBIN CJION HIIH JIHCT

20, 22 conmepKUT MHOXKECTBO OTBEPCTHUH 24 MO CBOEM NMOBEPXHOCTH, KOTOPBIE OTKPBIBAKOT
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nosepxHoctd 10a, 10b smctoB 10, 12, reHepupyrmMX aspo30ib, M O00ECHEYUBAIOT
JOMOJTHUTENBHBIN CI0M WK JUCT 20, 22 jxkelaeMbIM YPOBHEM BO3yXONPOHULAEMOCTH.

Tenepb co ccbutkol Ha ¢ur. 4 mMoka3aH CXEMaTHYECKH BHUJ B IMOMEPEYHOM CEUECHUU
TPETbEro IpHUMepa U3JeNus 3, TeHEPUPYIOLIEro a’po30ib, KOTOPOE AHAJIOTMYHO HU3JENUI0 2,
T€HEPUPYIOIIEMY a’p030Jib, MOKA3aHHOMY Ha ¢ur. 2 u 3, ¥ B KOTOPOM COOTBETCTBYIOIIHE
3JIEMEHTBI 0OO3HAUEHBI TAKUMH K€ CCbUIOYHBIMU HOMEPaMH.

Wspenne 3, reHepupymooiiee as’po30yib, HACHTUYHO U3JENHI0 2, TE€HEPUPYIOLIEMY
a’p0o30Jib, MOKAa3aHHOMY Ha (ur. 2 U 3, BO BCEX OTHOIICHUSX, 32 UCKJIKYEHHEM TOrO, YTO
WHJYKIIMOHHO HarpeBaeMblii TOKOMPUEMHHUK 16 COAEPKUT MHOKECTBO TMOJOC WM YaCTHULL
MaTepuana 26 TOKONPUEMHHKA, PACIOJIOKEHHBIX B cjioe 28 Kies MeXAy NEepPBbIM U BTOPBIM
auctamu 10, 12, reHepupyrO UM a3po30iib. Ha ¢ur. 4 BUgHO, 9TO Ciioi 28 Kiiesi KOHTAKTHPYEeT
C HepBbIM U BTOpbIM Juctamu 10, 12, reHepupyrOmuMH a’3po30ib, U T€M CaMbIM HaJEXKHO
CKJIEUBAET UX APYT C APYTOM.

Tenepp co ccbuikoii ¢ur. Sa-5¢ mokazan mnpumep ycrpoiictBa 30, reHEepHPYOIIEro
a’po30Jib, AJII HUCMOJIB30BAHUS C ONUCAHHBIMHU BBIIIE W3AeNUsAMHU 1, 2, 3, T€HEepUpYOLNMHU
a3pO30JIb, JIs1 FTEHEPUPOBAHUS a3PO30JIs JIs1 BIBIXAHUS.

VYerporictBo 30, reHepupyrouiee aj’po30ib, UMEET MNPOKCUMAJBbHBIM KOHel 32 u
JAUCTAJbHBIN KOHEU 34 U COAEpP:KUT KOpHyC 36 yCTPONCTBA, KOTOPBIA COAEPKUT MUCTOYHUK 38
nuTaHuss U KoHTpossiep 40, KOTOPBI MOXET OBITh BBINOJHEH C BO3MOJKHOCTBIO pabOTBI Ha
BbICOKOH wactore. Mcrounuk 38 muraHus OOBIMHO CONEPKUT OAHY WJIM HECKOJIbKO OaTapeii,
KOTOPBIE MOTYT, HAIPHUMEP, OBITh BBIIIOJHEHBI C BO3MOXHOCTBIO HHAYKLIMOHHON Nepe3apsIKH.

Yerpolicteo 30, reHepupyromee aj’po30ib, CONEPXKUT MNPOCTPAHCTBO 42 s
TeHEPUPOBAHUs a’po30Jid, HAIpUMEP, B BHUAE HArPeBaTEIbHOIO OTCEKAa, AOCTYIIHOE C
MPOKCUMAJIbHOTO KOHLA 32 yctporictBa 30, reHepupyromero a3po3oib. IIpoctpancTso 42 ns
TEeHEPUPOBAHUS a3PO30JIsi UMEET MPSIMOYTOJIbHOE MONEPEYHOE CEUEHUE, KaK JIy4lle BCEro BUIHO
Ha ¢ur. Sb, U BBINOJHEHO C BO3MOKHOCTBHIO pa3MelneHuss uznenaus 1, 2, 3, reHepupyroIero
a3p030J1b, UMEIOIIEr0 COOTBETCTBYIOIIYIO (POPMY JINCTOBOTO THIIA, KAK OMMCAHO BBILIE.

Yerpoticteo 30, reHepupyroliee a’spo30ib, COAEPKUT CIUPATBHYI) HUHAYKLIHUOHHYIO
KaTyuky 44, KOTOpas UMEET KPYyIJoe MOMEePEeYHOe CEeUYEHHE U MPOXOAUT BOKPYT MPOCTPAHCTBA
42 nns renepupoBaHus asposona. MHaykumnoHHas kaTymka 44 MOXET MOJydaTb NMUTAHHUE OT
ucrounnka 38 mmranus u koHTposepa 40. Konrpomnep 40 comep:KuT, MOMHMO IPYrux
3JIEKTPOHHBIX KOMIIOHEHTOB, HHBEPTOP, KOTOPBIN BBIMIOJIHEH C BO3MOJKHOCTBIO MPeoOpa30oBaHuUs
MOCTOSIHHOTO TOKa OT MCTOYHMKA 38 MUTaHUS B NEPEMEHHBIM TOK BBICOKOW YacCTOTBI ISt
MHJYKIIMOHHON KaTyLIKH 44.

YerpolictBo 30, reHepupyroliee a’po30Jb, COAEPKUT BIYCKHOE OTBepcTHE 46 i
BO3JlyXa B Kopmyce 36 yCTpPONCTBA, KOTOPOE MO3BOJIAET OKPYKAOLIEMY BO3yXy MOCTYNaThb B
MIPOCTPAHCTBO 42 Ui TeHEepUPOBAHUSA a3po30Jsl. YCTpoUCTBO 30, reHepupyrolee aspo30ib,
TaKXe COAEPKUT MyHIALITYK 48, UMEIOIMM BbIITyCKHOE OTBepcTrue 50 nis Bo3ayxa. MyHATyK
48 MokeT OBITH YCTAaHOBJIEH C BO3MOXHOCTBIO CHSITHUSI Ha Kopryce 30 yCTpoiicTBa Ha

NPOKCHUMAJIbHOM KOHLIEe 32 st oOecrevyeHus: 1oCTyna K MPOCTPAHCTBY 42 1 TeHepUpOBaHHUS
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a’po30Jis1 C LEJbI0 BCTaBKU WM yAaJleHWs usnenus 1, 2, 3, reHepupyrolero aspo30db,
JIMCTOBOTO THUMA, KAK OMUCAHO BBILIE.

Kax Oyner MoOHATHO CenuanucTy B AaHHOM OOJIACTH TEXHUKH, KOTZla MHIYKIMOHHAs
KaTylka 44 nony4daer NUTaHWE NPU UCIIOIb30BaHUU yCTpOoKcTBa 30, reHepUPYOLIErO a3po30Jib,
oOpasyercs NepeMEHHOE U MEHSIoLeecss BO BpeMEHM J3JjieKTpoMarHutHoe mnose. OHo
B3aUMOJICHCTBYET C HMHAYKLHUOHHO HArpeBaeMbIM TOKONpPUEMHUKOM 16 wusgenus 1, 2, 3,
TeHEPUPYIOLIETO a3p030Jib, PACIIOJIOKEHHOIO B MPOCTPAHCTBE 42 1711 TeHEPUPOBAHUS a3PO30JIs,
U TeHEepPUPYeT BUXPEBble TOKM W/WJIM TIOTEPU HA MATHUTHBIA TUCTEPE3UC B HMHAYKIUOHHO
HarpeBaeMoOM TOKONpPUEMHHUKe 16, BbI3bIBasi €ro HarpeB. 3aTeM TeIUIO IepefaeTcs U3
WHJYKIIMOHHO HAarpeBaeMoro TOKOINpUEeMHHUKa 16 B martepuan 14, reHepupyroluil a3po30Jb,
nepporo u BTOoporo jucros 10, 12, reHepupyromux aspo30ib, HANPUMEpP, MOCPEACTBOM
NPOBOJUMOCTH, M3JYYEHHS M KOHBEKLUH, 4YTOOBI HAarpeBaTh MaTepuasn 14, TeHepUpYHOLIHHA
a3pO30JIb, U TEM CAMBIM I€HEPUPOBATH a3PO30Ib.

Asposzonmzanmu Marepuaia 14, reHepupyLEero a’spo3oiib, CocoOCTBYeT nodaBiIeHNe
BO3/lyXa U3 OKPY’KAKOIIEH Cpenbl depe3 BIYCKHOE OTBepcTHe 46 misi Bo3Ayxa. A3po30Iib,
FeHEepPHUPYEMBIil IPU HArPEBAHUU MaTepuana 14, reHepupyrLero a3po30ib, B IEPBOM U BTOPOM
auctax 10, 12, renepupyromux aspo305b, BBIXOAUT U3 MPOCTPAHCTBA 42 1uisi T€HEepUPOBAHUS
a’po30Jis1 4Yepe3 BBINYCKHOe oTBepcTue S50 A BO3Ayxa B MyHALITYKe 48, rae €ro MOXKeT
BIIBIXAaTh MOJIb30BaTeNb yeTporcTBa 30. [IpoxokaeHn0 NOTOKa BO3yXa Uepe3 NPOCTPaHCTBO 42
IJs1 TEHEePUPOBAaHMsI a’po30JiA, T. €. W3 BIYCKHOro OTBepcTUss 46 mis BO3AyXa depes
MIPOCTPAHCTBO 42 AJisi FEHEPUPOBAHMsSI adPO30JIsl, U U3 BBITYCKHOrO OTBepCTHst SO I BO3AyXa,
MOXET COAEHCTBOBATh OTPULIATEIBLHOE JABJIECHUE, CO3aBa€MOe MOJIb30BATEIIEM IIPU BTATMBAHUU
BO3/lyXa CO CTOPOHBI BBIITYCKHOTO oTBepcTus S50 ans Bo3ayxa ycrpoiicrsa 30.

ITpumeps! ycTpoiicTBa U CrIOCOOOB M3rOTOBJICHUS U3AEIHH, TEHEPUPYIOLINX a3P0O30Jib, B
COOTBETCTBHUH C HACTOSIIUM H300peTeHneM Ternepb OyayT OMHCaHbI CO CChUIKOH Ha ¢ur. 6-10.

CHauana co ccbUIKOH Ha ur. 6a mokasaHa cXeMaTu4eckas WLTHOCTPALHsl yCTpoicTBa 60
U crioco0a U3rOTOBJICHHS IEPBOTO MPUMEPA U3NEIHS |, TEHEPUPYIOIIEro a3po30Jib, OMIMCAHHOTO
BBIIIIE CO CCHUTKOM Ha ur. 1.

YerpoiictBo 60 comep:KUT MEepPBBI U BTOPOHM MOAAOLIHUE PYJOHBI 62, 64, Kaxabld U3
KOTOPBIX COAEPKUT MepBbld M BTOpoM smcThl 10, 12, reHepupyromue a’po3osb, B BUAE
HEMPEPBIBHOIO JIMCTA, W TPETUH MOMAOINUNA pPyJOH 606, coaepXKalluil HHAYKLIHUOHHO
HarpeBaeMblil TOKONpHUEMHHUK 16 B Buae HemnpepelBHOro jucra 18. Ycrpolicteo 60 Taxxke
COIEPKHUT TEepPBBI M BTOpOH ammuukaropsl 68, 70 kies, Takue Kak (POPCYHKH, W PEXKYLIUI
UHCTPYMEHT 72.

ITepserit nuct 10, reHepUpyOIIUIA a3p030Jib, TOAAOT C MEPBOrO MOJAOLIETO PyJoHa 62,
Y MIEPBBIN CJION 74 KJies HAHOCAT Ha MOBEPXHOCTh NEPBOTo JucTa 10, reHepupyoIIero a3po3odp,
NEepBbIM ammuiukaTopom 68 kies. HenpepeiBHbIM auCT 18 HHAYKLMOHHO HarpeBaemMoro
TOKONPUEMHHUKA 16 MOJAIOT ¢ TPETHhEro MOMAOIIEro pyJioHa 66 U NPWXKHUMAIOT B KOHTAKTE C
NEPBBIM CJI0€M 74 Kjiesi MOCPEACTBOM MPHKHUMHOIO POJIMKA 78, Mpexae 4eM BTOpOU Cion 76

KJiest OyZieT HaHeCeH Ha IMOBEPXHOCTb HENPEPBIBHOIO JHCTa 18 MHIYKIIMOHHO HarpeBaeMoro
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TOKONpUeMHHUKa 16 BTopbIM ammiukaTopoMm 70 kies. 3aTeM BTOpoil nuct 12, reHepupyrowmuil
a’p0o30Jb, MOJAOT CO BTOPOrO MOJAKOLIETO PyJIOHA 64 U MPUKUMAKOT B KOHTAKTE CO BTOPBIM
cioeM 76 Kies ¢ MOMOIUBK NPWXKUMHOIO posvka 80 ¢ MOJy4YEHHEM HENPEpPBIBHOIO U3AENHS
JUCTOBOrO TUmna. HakoHel, HenpepelBHOE W3JENHMe JIMCTOBOrO THIA pas3pe3ar0T B
COOTBETCTBYIOIIMX IOJOXKEHUAX PEXKYIIUM HMHCTPYMEHTOM 72 Ha 3aJaHHbIE OTPE3KH C
(dbopMupOBaHNEM MHOXKECTBA U3IENUH 1, TEHEPUPYIOIMX a3pO30Jib, INCTOBOTO THIA. [IOHSTHO,
YTO 3TOT THUI Croco0a MOAXOOUT Ui MAacCOBOTO NMPOM3BOACTBA HM3JAENUI 1, TreHepHpyOIINX
as3po30JIb.

@ur. 6b 1 6¢ WITFOCTPUPYIOT MPUMEP PEKYLIErO HHCTPYMEHTA 72, KOTOPBIA CONEPIKUT
NepPBBIi U BTOPOH pexkynue snemMenTsl 130, 132 (cnenyer OTMETHTD, YTO MEPBBIN M BTOPOH CIIOH
74, 76 xnes sl SICHOCTH ONyIIeHbI Ha 3TuxX Qurypax). Kaxnelii u3 mepBoro m BTOPOro
pexymux 3;1eMeHToB 130, 132 uMeeT OCTpyr0 pexylnyro KpoMKy 134 u BOTHyTblE U3OTHYTBIE
yacTu 136, KOTOpBIE MPOXOAAT OT pexxyLiel kpomku 134.

UroObl paspe3aTb HEMPEPBIBHOE H3IEIHE JIFCTOBOIO THIA B COOTBETCTBYIOLIMX
NOJIOXKEHUSIX HA 3a/laHHbIE OTPE3KU ¢ (POPMUPOBAHMEM MHOXKECTBA M3NEHH 1, reéHepUPYIOINX
a’3p030Jib, JUCTOBOIO TUINA MEPBbIA U BTOPOM pexyiuue syneMmeHTsl 130, 132 mepemermaroT
HAaBCTpeUy APYT APYTY AJIS MPUBEACHUS PEXyIIUX KPOMOK 134 B KOHTAKT, Kak MMOKa3aHO Ha (ur.
6¢c. Bo Bpems mnepeMelieHHs MEPBOrO M BTOPOro pexymux saeMeHTtoB 130, 132 mo
HATPABJIEHUIO APYT K Apyry, Ha ¢ur. 6¢ Oyaer BUIHO, YTO o0nacTé KpoMku juctoB 10, 12,
TEHEPUPYIOIINX  a3p030Jib,  Ae(POPMUPYIOTCS, HANpUMep paCTATHBAIOTCSA, BOTHYTHIMH
MU30THYTBIMHU 4acTsIMU 136 mepBOro u BTOPOro pexylux 3iaeMeHToB 130, 132 ¢ nokpeituem u
OXBaTBhIBAHHEM COOTBETCTBYIOIIMX OOJjacTeil KpOMKH jucTa 18 MHAYKIMOHHO HarpeBaeMoro
TokonpuemHuka. Jlepopmarmsa obnacreil kpomku auctoB 10, 12, reHepHpYIOIIHUX a3pO30Jib,
obyerdaercsi, MOCKOJNbKY TOJINUHA JUCTOB 10, 12, reHepupyroImux aspo3oib, Oonblie, 4em
TOJILIMHA JIUCTA 18 MHAYKIIMOHHO HArpeBaeMOro TOKOIMPUEMHHUKA.

Teneps co ccpuikol Ha ur. 7 mokaszaHa cxeMaTudeckasi WUTIoCTpauus ycrpoictea 90 u
croco0a M3TOTOBJICHHUSI TPETHEro MpUMepa U3NENUs 3, TeHEPHPYIOLIEro a3po30Jib, OMUCAHHOTO
BBIIIIE CO CCHUIKOM Ha ur. 4.

YerpoiictBo 90 comepKuT nepBeli U BTOPON MOAAOLINUE PYJOHBI 62, 64, NPUKUMHON
ponuk 80 M pexylMil MHCTPYMEHT 72, Kak ONHUCAHO BbIlIe. YCTPOUCTBO 90 NONMOJHUTENBHO
COAEPKUT CMELIMBAKOLIEE YCTPOHCTBO 92 Ayl CMEUIMBaHUs HMHAYKLHUOHHO HAarpeBaeMoro
TOKONpUEMHUKa 16, Hampumep, CoOaepsKallero MHOXKECTBO 4YacTULl Marepuana 26
TOKOTIPHEMHUKa, U Kies 28 ¢ oOpa3oBaHueM cMmecu 96 Kieii/dacTHUbL, KOTOpash XPaHWUTCS B
OyHkepe 94.

ITepserit nuct 10, reHepUpyOIIUIA a3p030Jib, TOAAOT C MEPBOrO MOJAOLIETO PyJoHa 62,
U cMech 96 KIel/4acTHWIbl HAHOCST Ha TOBEPXHOCTH MepBoro jmcra 10, TeHepupyromero
a’p0o30Jib, MOCPEICTBOM aIIUINKATOpPa, CBs3aHHOrO ¢ OyHkepom 94. Bropoit nucr 12,
TeHEPUPYIOLIUI a3p030Jib, 3aT€M MOAAKT CO BTOPOro MOAANOLIEro pyJioHa 64 U NPUKUMAIOT B
KOHTaKT€ CO CMEChI0 96 KJel/4acTuIlpl C MOMOIIBIO MPIKUMHOIO ponuka 80 ¢ mojgydeHuem

HEIMpPEPbIBHOIO M3J€Iusl JIMCTOBOIO THIIA, B KOTOPOM MEPBbIM M BTOPOM maucTel 10, 12,
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TFeHEPUPYIOLINE a3PO30JIb, CKPEIUIEHBI BMeCTe ciaoeM 28 kiesd. HakoHnelw, HenpepbsIBHOE U3aenne
JIMCTOBOIO THUIA Pa3pe3aroT B COOTBETCTBYOLIUX MOJOKEHUIX PEXKYLIUM UHCTPYMEHTOM 72 Ha
3alaHHblE OTPE3KH C (POPMHPOBAHHMEM MHOXKECTBA H3AEIHH 3, T€HEPUPYIOIIUX a3pO30Ib,
JHMCTOBOTO THUMA. JTOT THUIN Crnocoda MOAXOAUT AJIi MacCOBOIO IPOM3BOACTBA M3AEIHHA 3,
TeHePUPYIOLIUX a3P030Jib, U OCOOEHHO YIOOEH, €CIM YaCTULbl Marepuana 26 TOKONPUEMHHKA
MMEIOT OTHOCHUTENIbHO HEOOJIbIINE Pa3MepBbl.

Temneps co ccpuikoii Ha Gur. § MokasaHa cxeMaTHUeCcKast WITIOCTPALIUS aJbTePHATHBHOTO
yctpoiictBa 100 u crioco0a HM3rOTOBIIEHUS TPETHErO MPUMEPA HM3AENUS 3, T€HEPUPYIOLIEro
a3p030Jib, OMMUCAHHOTO BBIIIE CO CCUTKON Ha ¢ur. 4.

VYerpoiicto 100 comep:xuT nepBelii U BTOPOH NMOAAIOLIME PYJIOHBI 62, 64, NpUKUMHON
ponuk 80 M pexylMil MHCTPYMEHT 72, Kak ONUCAHO BbIlIe. YCTPOUCTBO 90 NONMOJHUTENBHO
comepxut ammukatop 102 knest u OyHkep 104, comepkaliuii ICTOYHUK YaCTHUI] MaTepuania 26
TOKOIIPUEMHHUKA.

ITepserit auct 10, reHepupyOIUN a3p030Jib, MOAAKT C NEPBOTO MOAAOLIErO pyJioHa 62,
U CJIOW 28 Kies HAHOCAT Ha MOBEPXHOCTh mepBoro Jyucra 10, reHepupyrolmero aspo3oJib,
amuinkaropoM 102 kies. 3ateM HacTHIBI MaTrepHuana 26 TOKONPHEMHUKA TONAIOT U3 OyHKepa
104 Ha paHee HaHeCEHHBIM CJION 28 Kjes, NMpexae 4eM BTOPOH JUCT 12, reHepupyroluii
a3p030Jib, MOJAIOT CO BTOPOro MOAAKILIErO pyjoHa 64 U NPWXKHUMAIOT B KOHTAKTE CO CloeM 28
KJIes, COAEeP>KalUM YaCTHULIbI MaTeprasa 26 TOKONPUEMHHUKA, C MOMOLIBIO MPUXKUMHOIO POJIUKA
80 ¢ mosly4eHHueM HENPEPBIBHOIO U3AENHs JUCTOBOro Tuna. HakoHel, HempepbIBHOE U3JENHe
JIMCTOBOTO THUIA Pa3pe3ar0T B COOTBETCTBYIOLIUX MOJOKEHUSIX PEXYLIUM HHCTPYMEHTOM 72 Ha
3alaHHblEe OTPE3KH C (POPMHPOBAHHMEM MHOXKECTBA H3AEIHH 3, T€HEpUPYIOIIUX a3pO30Ib,
aucToBoro tuma. Takke OyneT MOHSTHO, YTO 3TOT THUN CHnoco0a MOAXOAUT AJIsi MacCOBOTO
IIPOU3BOJCTBA U3JEIHH 3, FeHEPUPYIOIIMUX a3pO30Jib, U MO3BOJISIET TUIATEIBHO KOHTPOJIUPOBATH
OCaKACHHE YaCTULl MaTepuana 26 TOKONPUEMHUKAa Ha NMPEABAPUTENIbHO HAHECEHHBIH Con 28
KJIesl, HAIIpuMeD, B 33AaHHBIX MOJIOKEHUSAX WIIN O 3aJaHHON CXeMe.

Tenepsb co ccputKOii Ha ur. 9 mokazaHa cxeMaTu4ecKas WuIocTpanus ycrpoiicrsa 110 u
croco0a U3rOTOBJICHUS YETBEPTOrO IPUMEPA H3ACIHSI, TeHEPUPYIOIIETO a3pO30Jib.

Yerpoiicto 110 conepskuT mepBblii M BTOPOil moparouiie pysioHsl 62, 64, Oyakep 104,
ColepKallMil HMCTOYHMK YacTUL] MaTepuana 26 TOKONPUEMHHUKA, MEpBbII U BTOPOH
B3aUMOJICMCTBYIOIINE NPUKUMHBIE poruKy 112, 114 u pexymuii ”HCTpyMeHT 72.

ITepserit muct 10, reHEpUPYIOIIKUI a3p030Jib, MOJAIOT C MEPBOr0 MOJAILErO pyJjoHa 62
W YaCcTHIBI MaTepuaja 26 TOKONPUEMHHKA 3aTeM OCaXknaroT u3 OyHkepa 104 Ha MOBEPXHOCTH
nepBoro jucra 10, reHepupyrowmero a’po3oyib. 3aTeéM BTOPOW JUCT 12, TeHEepUPYIOIIHM
a’po30Jb, MOJAIOT CO BTOPOr0 MONAOLIEro pyJjioHa 64, u mepBblii U BTOpOM Juctel 10, 12,
TEHEPUPYIOLIME a3p030Jib, C PACIOJOKEHHBIMU MEXIAYy HHUMHU 4YacTHLAMU MaTrepuaia 26
TOKONPUEMHHUKA, IJIOTHO MNPWKUMAIOT APYTr K APYTY B3aUMOAEHCTBYHOLIMMH IPHKUMHBIMU
ponmukamu 112, 114. JlaBneHnue, npukiaapiBaeMoe NpHKUMHBIMUA poiukamu 112, 114, aensercs
NOCTaTOYHBIM ISl COCIMHEHMsI BMECTE€ MEePBOro U BTOpPOro jauctos 10, 12, reHepupyromux

aspo30Jib, ¢ YaCTULAaMHU HMHAYKLIHOHHO HArp€Ba€Moro TOKOIIPHUEMHUKaA 26, PacCIoIOKEHHBIMU
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Mexay Humu. HaxoHen, HempepelBHOE H3A€NHE JIUCTOBOIO THUMNA  pPa3pe3ar0T B
COOTBETCTBYIOIIMX MOJOXEHUAX PEXKYIIMM HMHCTPYMEHTOM 72 Ha 3aJaHHbIE OTPE3KU C
(dbopMHUpOBaHNEM MHOXKECTBA H3JENUH, T€HEPUPYIOLIUX a’po30Jb, juctoBoro tuma. CHOBa
OyZleT MOHATHO, YTO 3TOT THUIl CHOCO0a MOAXOMUT JUIsI MacCOBOIO NPOU3BOACTBA H3JENUH,
TeHepUPYIOLINX a’p030Jb, M IPEUMYyIIECTBEHHO MO3BOJISET H3TOTABIUBATh H3IENHs Oe3
UCITIOJIb30BAHUs KJIesl.

Teneps co ccbutkoii Ha ¢ur. 10 nmokaszaHa cxemaTH4yeckas WUTOCTpaLus ycrpoiictea 120
U crnocoba HM3TOTOBJICHUS MATOTO MPUMEpPa H3AENHs, T€HEPUPYIOIIEro a’dpo30Jib, MOAOOHOTO
NepBOMY MPUMEPY U3IeNus 1, TeHEPUPYIOLIETrO a3PO30Jib, TPOHUTIOCTPUPOBAHHOMY Ha ¢ur. 1.

YerpoiictBo 120 comepkuT nepBelii U BTOPOH NMOAAIOIINE PYJIOHBI 62, 64, KaKIbIi U3
KOTOPBIX COAEP>KUT MepBbld M BTOopol smctel 10, 12, reHepupyromue aspo30iib, B BHUAE
HENPEPBIBHOIO JINCTA, W TPETUH MNOJAINUNA pPyJOH 606, comepKallui HHAYKLIHUOHHO
HarpeBaeMblil TOKONpUEMHUK 16 B Buae HenpepblBHOro jucra 18. Ycrpoiictso 120 Taxxke
COZIEPKUT MEPBbI U BTOPOH B3aMMOAEHCTBYIOLIHUE NMPHXKUMHBbIE ponuku 112, 114, nepssiii u
BTOPOH B3auMozeicTByromue nepdopupyromue poiauku 122, 124 u Hamorounyro 606uny 126.

Ilepseiii 1 BTOpOM smcTel 10, 12, reHepupyrommue as3po30jb, MNOAAT C NEPBOrO U
BTOPOIO MOAAOIIUX PYJIOHOB 62, 64 1 pacnonararoT Ha NPOTUBOMNOJIOKHBIX CTOPOHAX Jiucra 18
WHAYKLUOHHO Harpe€BaeMoro TOKONPUEMHHUKA, OJaBAEMOr0 C TPETHEro MOJAOILEro PyJIoHa 66.
Ilepseiii 1 BTOpOM smcTel 10, 12, renepupyromue a’po30Jb, C Pa3sMELIEHHbIM MEXAY HUMU
JUCTOM 18 MHIYKLIMOHHO HArpeBaeMoro TOKONPHEMHHKA 3aTEM IUIOTHO NMPUXKUMAKOT OPYr K
APYry, KOraa Ux MOAArT Yepe3 B3auMOACHCTBYOIIME NpUkUMHBbIe posuku 112, 114, JlaBnenue,
NPUKJIAIbIBAEMOE MPWKUMHBIMH posukaMu 112, 114, sBisiercss 1OCTaTOYHBIM IJI TOTO, YTOOBI
CKpPENUTb BMECTE INepBbId U BTOPOU smcThbl 10, 12, reHepupyromue aspo30ib, U JUCT 18
MHIYKLHMOHHO HAarpeBaeMoro TOKOIPHUEMHUKa C (OPMHUPOBAHHEM MHOTOCIOHHON cOOpKH
muctoB 10, 12, 18. Ilpwxumusle pomuku 112, 114 Takke Moryr OBITb Harpersl, €CiH
HeoOxomumo, Tak uto Juctel 10, 12, 18 npwkumarOT APYr K JAPYry MpH TOBBIIIEHHOW
TeMIIepaType.

HenpepsiBHYI0O MHOroCHoOitHyI0 cOOpKy, oOpasoBannyro juctamu 10, 12, 18, 3arem
MPOMyCKAT 4Yepe3 mepdopupyromue poauku 122, 124, Tlepdopupyromue ponuku 122, 124
cofiepKaT KOHCTPYKLUH, KOTOpble mepopupyroT juctel 10, 12, reHepupyromue as3po3oib,
JUCT 18 MHAYKIIMOHHO HArpeBaeMOro TOKOMPHUEMHHUKA, PACIIONIOKEHHBIM MEXAY HUMHU, TaK 4YTO
MHOTOCJIOIHass cOopka, oOpa3osanHHas jucramu 10, 12, 18, comepxur nepdopanrioHHbIE
OTBEPCTHsl, KOTOPBIE MOJHOCTBIO MPOXOAAT depe3 auctel 10, 12, 18. Pasmep u pacnpenenenue
neppOpaliOHHBIX ~ OTBEPCTUH  MOJKHO  TINATEIBbHO  KOHTPOJHMPOBaTh €  MOMOIIBIO
COOTBETCTBYIOLIETO AU3aifHA KOHCTPYKIMH Ha mepdopupyromux poiukax 122, 124, utolsbr
obecrnevynBaTh BO3AYXOMPOHUIIAeMOCTh JTUCTOB 10, 12, 18, a Takke BO3MOKHOCTH TIIATEJIBHOTO
KOHTPOJII M ONTHUMHU3ALMHU IOJYYAEMBbIX B PE3yJlbTaTe W3AEIUN, TeHEPUPYIOLIUX ad3pPO30Jib.
Konctpykunu Ha nepdopupyromux poiukax 122, 124 Takske MOryT ObITh CIIPOEKTHPOBAHBI U
BBINOJIHEHBI TaK, YTO, KOTAA HENpPEpbIBHASI MHOTOCIHOWHAs cOopka, oOpasoBaHHas nucramu 10,

12, 18, mpoxomut yepe3 nepdopupyrouue poiauku 122, 124, obnactu KpoMku (B TOM YHCIE
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BOKPYT KaXXZI0ro u3 nepoparoHHbIX OTBepcTUii) jucTtoB 10, 12, reHepupyromux aspo3oib,
neGOopMHUPYIOTCS, HAmpUMep paCTATHUBAIOTCS, IIOKPbIBAsI M OXBAThIBasi COOTBETCTBYIOLIUE
00acTé KpOMKH JiicTa 18 MHAYKIIMOHHO HArPEBAEMOr0 TOKOIIPHEMHHUKA.

HenpepbiBHYI0 MHOrOCHONHHYIO0 COOpKY, 00pa3oBaHHYIO Nep(OpHpPOBaHHBIMU JIMCTAMH
10, 12, 18, B uTOre HaMaTHIBAIOT HA HAMOTOUYHYIO O000uHY 126. Koneunast MHOTOCHOHAst cOOpKa
Ha OoOune, oOpasoBanHas mnepdopupoBanHbiMH Juctamu 10, 12, 18, moxer npu
HEOOXOAMMOCTH OBITh TOABEPTHyTa OMNEpalisiM JAajbHelimeid o0paboTkum W pas3pe3aHa B
COOTBETCTBYIOIIUX TIOJIOKEHUSAX C OOpa3oBaHMEM U3AENIMH, TeHEPHPYIOIIUX a3pO30Jb,
’KEJIaeMOro pa3mepa.

Xorss B mpeablaymux a03amax ObUTM  OMHMCAaHbl WJUTFOCTPATHBHBIE BapHAHTHI
OCYIIECTBIIEHHSI, CIEAYET IIOHUMATD, YTO B 3T BAPUAHTHI OCYLIECTBICHHUS MOTYT ObITh BHECEHBI
paznnunble Moaudukanuu 6e3 oTxoxa oT oObeMa npuiiaraeMon popmynbl n3o0pererns. Takum
o0pa3oM, 00BEM U CYIIHOCTb HACTOSIIEr0 H300pETEeHUs HE JOJDKHBI OrPaHUYUBATHCS
BBILIEOMUCAHHBIMU WITFOCTPATUBHBIMU BAPUAHTAMH OCYILIIECTBICHHSL.

Hacrosimee wu3oOperenne oxBarbiBaeT JrOOYI0 KOMOMHAIIMIO — BBIIIEONHMCAHHBIX
NPU3HAKOB BO BCEX BO3MOXKHBIX MX BapHALMSIX, €CIH B JaHHOM OMHMCAHUHU HE YKa3aHO MHOE MJIH
HET SIBHOTO MPOTHBOPEYUS] KOHTEKCTY.

Ecimn w3 KOHTeKkCcTa SIBHO HE CleAyeT HHOe, IO BCEMy ONHCAaHHI0 H (opmyne
M300peTEeHNs] BBIPAKEHHS «COAEPIKATHY, «COAEp)KAIIMi» M T. M. CIEOyeT PacCMaTpUBaTb B
MHKJIIO3UBHOM, a HE B JKCKIIO3UBHOM WM HCUEPIBIBAIOIIEM CMBICIE;, TO €CTh B CMBICTE

«BKJIFOYAIOIIHA, HO 0€3 OrpaHUYEHUSD.
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®OPMYVYJIA H30BPETEHUA

1. Uznenwme (1, 2, 3), reHepupyroliee adpo30Jib, JUCTOBOTO THIIA, COAEpIKalIee:

no MeHblue mepe asa nucta (10, 12), reHepUpyOINX a3pO30JIb, KAKIABIA M3 KOTOPBIX
comepxut Marepuai (14), reHepupyIOLIHi a3p0307b; U

MHIYKIMOHHO HarpeBaeMblii TOKonpueMHHUK (16);

IpU 3TOM HWHAYKLHMOHHO HarpeBaemblil TOKompueMHHK (16) pacrojioxkeH Mexay
muctamu (10, 12), reHepUpyIOIIUMH a3p0O30Jib, U Kaxabid u3 jauctos (10, 12), reHepupyromumx
a’3p030Jib, UMEET OTKPBITYIO MOBepXHOCTH (10a, 12a).

2. U3nenue, reHepupyroliee a3po30ib, 1o 1. 1, otnuyaromeecst TeM, 4yto Juctsi (10, 12),
TeHEPUPYIOLIHE a3P030JIb, MPUKJIEEHBI K UHAYKLIIMOHHO HArPEBAeMOMY TOKONPUEMHHUKY (16).

3. Usnenue, reHepupyroliee a’po3oib, MO M. | winm m. 2, OTJIMYaAKOLIeecss TE€M, 4TO
JOTIOJTHUTEIIBHO COACPIKUT Mep(OpatOHHbIE OTBEPCTHUS, POXOSIINE Yepe3 U3Ieine.

4. HUznenue, reHepupyrollee a’po30ib, MO JIOOOMYy W3 MPEObIAYIIUX MYHKTOB,
OTJIMYAIOINEEeCcs] TeM, YTO HMHAYKLUHMOHHO HarpeBaeMblii TOKOMpHEeMHHK (16) comepKuT JuCT
matepuana (18) TokonpuemHuka, pazaenstomuii tucTsi (10, 12), reHepupyrOIIre a3po30b.

5. Hspenue, reHepupyroliee a’po3o0yib, N0 M. 3 U 0. 4, OTAMYAIOIIEEeCs TEM, YTO
nepopaioHHbIE OTBEPCTHS MPOXOIAT uepes JucTol (10, 12), reHepupyromue a3po30Jb, U JIUCT
(18) MHAYKIMOHHO HAarpeBaeMoro TOKONMPHUEMHHKA.

6. Usnenue, re”epupyroiiee a’po3oib, MO M. 4 uiau m. S5, OTIMYAIOLIEECs TEM, 4YTO
obnacte kpomku mcTa (18) MHAYKLIMOHHO HarpeBaeMOro TOKOIPHUEMHHKA ITOKPBITA PACTSHYTON
win aepOpMUPOBAHHON OOJIACTBIO KPOMKH IO MeHblIell mepe omHoro u3 jwmcroB (10, 12),
TeHEPUPYIOILINX a3pO30JIb.

7. U3nenue, reHepupyrolee a3po30db, IO JIOOOMY U3 mil. 1-3, oTindaroiieecs TeM, 4To
MHIYKLMOHHO HarpeBaeMblii TOKONMpUEMHHUK (16) comep:kuT MHOXKECTBO Moo Marepuana (26)
TOKOIPUEMHHUKA.

8. M3nenue, reHepupyroLIee adpo3oJib, Mo JrdoMy U3 M. 1-3, oTauyaroeecs: TeM, 4To
WHIYKIIMOHHO HarpeBaeMblii TokonmpueMHHUK (16) comep:kut matepuan (26) TOKONPUEMHHKA B
BUJIE YACTHLI.

9. HUzpenue, reHepuUpyrllee a’po30Jib, MO JIOOOMY M3 MPEObIayIluX MYHKTOB,
OTJIMYAIOLIeeCs] TeM, YTO U3JeNNe, TeHEPUPYIOLee a3PO30Jib, CONEPIKUT NOMOIHUTENbHBIN CIIOM
i Juct (20, 22), mokpeIBarOIUi Kakablil n3 ucTtoB (10, 12), reHepupyOLIINX a3po30iib, IpU
5TOM JIOTIOJIHHUTENbHBIN ci1oi miu uct (20, 22) copepsKUT MaTepuai, KOTOPbIH OTJINYAaeTCs] OT
matepuaia (14), reHepupyroIiero a’po3oyib, u Marepuana (16) WHAYKIHOHHO HArpeBaeMoOro
TOKOIPHUEMHUKA.

10. Hzpenue, reHepupymoollee al’po30iib, MO JOOOMY U3 TPEObIAYIIUX MYHKTOB,
oTanyaromeecst TeM, 4to Juctol (10, 12), reHepupyromue a3po30b, TPUKIEEHBI IPYT K APYTY C
MOMOIIBIO KJiest (28).

11. Usnenue, renepupyrouiee a3po3odpb, no 0. 10, ornnuaromeecs TeMm, 4TO U3AEIHE,
TeHEePUPYIOIIee a’p030Jib, COAEPXKHUT CJIOH ykazanHoro kjest (28) mexny mumcramu (10, 12),

TeHePUPYIOIINUMH a3po30Jib, U B cioe (28) kies mpenocTaBlieH MHAYKIIMOHHO HarpeBaeMbIii
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TOKOTIpHEMHUK (16).

12. Cnoco6 wmsrorosnenust wznenusi (1, 2, 3), reHepupyromero a’po3oiib, JIMCTOBOTO
THUTIA, BKJIKOYAROLIUN:

(1) pasmelneHue WHAYKLHUOHHO HArpeBaeMoro TokompuemHuka (16) Mmexny aByms
muctamu (10, 12), reHepupyOLUMH a3p030JIb, KaKABIH U3 KOTOPBIX CONEp>KUT Matepuain (14),
TeHEePUPYIOLINHI a3P0307b.

13. Cmoco6 mo n. 12, ommmyaromuiicst tem, uyrto juctel (10, 12), reHepupyrommue
a’3p030Jib, MPEACTABIISIIOT COOO0I HENMPEPBIBHBIE JINCTHI M CIIOCOO TOTIOTHUTENBHO BKIIIOYAET:

(i) pa3pe3aHue HEMPEPBIBHBIX JIUCTOB C TOKOMPUEMHHUKOM (16), pacronoKeHHBIM MEXTy
HUMH.

14. Cnoco®6 mo m. 13, oTiMYarOIUACS TeM, YTO WHAYKIHUOHHO HAarpeBaeMbIi
ToKonpreMHUK (16) sBisieTCsT HENpepbIBHBIM TOKomnpueMHUKOM (18) um srtam (i1) BkirOYaeT
OHOBPEMEHHOE pa3pe3aHue HempepbIBHbIX JUCTOB (10, 12) M HenmpepbIBHOIO TOKOIPHEMHHUKA
(18), pacmonokeHHOrO MEKAY HAMH.

15. Crmocob mo mobomy w3 mm. 12-14, ornmyarommiics teM, 4to 3Tam (i) BKIKOYAeT
pa3MeleHne MHAYKLIUOHHO HarpeBaeMoro TOoKompueMHuka (16) Ha mepBOM W3 yKa3aHHBIX
muctoB (10), reHepUPYOIUX a3p030Jb, U Pa3MEIEeHHe BTOPOro M3 yKa3aHHBIX JUCTOB (12),
TeHEPUPYIOIIHX a3p030Jib, Ha TOKONpueMHHKe (16).

16. Criocob mo modomy u3 mm. 12-15, oTnuyaromuiics TeM, 4To dTam (1) BKIIF0YaeT:

CMeLIMBaHNE MHIYKIIMOHHO HarpeBaeMoro TokonpueMHuka (16) ¢ kneem; u

pasmemenne cmecu (96) Ha mepBoM M3 ykasaHHbIX JUCTOB (10), reHepHpyromux
a’3po30JIb.

17. Cnocob mo nrobomy u3 m. 12-15, oTnuyaromiics: TeM, uyto 3tar (1) BKIFYaeT:

pasmerneHue kies (28) Ha mepBOM U3 YKa3aHHbBIX JUCTOB (10), reHepUpyIOIUX a3p030JIb;

pa3MelIeHre HHIYKIIMOHHO HarpeBaeMoro Tokonpuemnuka (16, 26) Ha kiee (28).

18. Criocob mo mobomy u3 . 12-15, OTIUYAIOIUNACS TeM, YTO CIOCO0 TOMOJHUTEIBHO
BKJIFOUaeT ckatue JuctoB (10, 12), reHepupyrOImKUX a’3po30ib, © HHAYKLUOHHO HArpeBaeMoro
TokonpueMHuKka (16, 26), pacmoOKEHHOTO MEXIY HHMH, JUIsl CBS3BIBAHHS TaKHUM OOpasom
muctoB (10, 12), reHepHPYIOLINX a3PO30Jb.

19. Cnocob mo mobomy u3 mm. 12-18, oTiMYarOmuiics TeM, YTO WMHIYKIIHOHHO
HarpeBaeMblii TOKompueMHHK (16) comepKuT HempepblBHbIM Juct Martepuana (18)
TOKOTIPHEMHHUKA, W TPU OSTOM crmocod Bkiodaer mnepdopupoBanue sucto (10, 12),
TeHEPUPYIOIIHNX a3po30ib, W Jucta (18) HMHAYKUMOHHO HArpeBaeMoro TOKOIPHEMHHKA,
PACIIONIOKEHHOTO MEXTy HUMHU.

20. Cnocob mo mobomy w3 mm. 12-19, oTiMYarOIMUIACS TEM, YTO HMHIYKIIHOHHO
HarpeBaeMblii TOkompueMHHUK (16) comepkuT HemnpepbiBHbI Juct Marepuana (18)
TOKOTIPHEMHUKA, W MPH 3TOM CIOCO0 BKIIIOYAET Ae(OpMHUPOBAHUE WM PACcTATUBaHHE 00JacTh
KPOMKHM O MeHblneld mepe omHoro u3 juctos (10, 12), reHepupyromux a3po30b, YTOOBI

NOKpBIBaTh 00NacTh KpoMKH Jjucta (18) HMHAYKIMOHHO HAarpeBaeMoro TOKONPHEMHHUKA,
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OPEATIOYTUTENIBHO TIPU  3TOM  3Tan  Ae(QOpPMUPOBAHUS WM PACTATHBAHUS  BBITOJHSIOT
OIHOBPEMEHHO C 3TANOM Pa3pe3aHus UK nepPopupoBaHUs.
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