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3ATPY30UYHAS CUCTEMA, ITPEXJIE BCET'O JJISI IAXTHOU ITEYH
BOCCTAHOBUTEJLHOU ITJIABKU

O6nactp nuzobperTeHms

Hactosimee nzo0pereHne OTHOCUTCS, B LIEJIOM, K O0JIACTH METaJITyprHYeCKUX
neuell, mpegHa3HAYEHHBIX ISl U3TOTOBJIEHHUS YYLIKOBOTO UYT'YHA, JIUTEHHOro 4yryHa
WU J000ro IPyroro JerupoBaHHOTO JUTEHHOr0 MeTajuia u3 TBepaou canku. bomiee
KOHKPETHO, OHO OTHOCUTCS K 3arpy304HON CHCTEMe, KOTopas pacCuuTaHa, Ipexe
BCEro JJis NIaXTHBIX Neuell BOCCTAHOBUTENbHON MIIaBKU.

[Ipenmnoceiku cO3MaHUS U300PETEHUS

TexHonorus BOCCTAHOBUTENBbHOMN NIABKHU SIBJISIETCA aJIbTE€PHATUBHOU
TEXHOJIOTHEN MJaBKe B TPAAULIMOHHON AOMEHHOU nevu. IlnaBka B JOMEHHBIX Ie4ax
OpliIa TOMHUHUPYIOIEH TEXHOJOTHEH M3rOTOBICHUS YYTYHA HA MPOTSKEHUH CTOJETUH.
Hx skcnnyatauus HENPEPbIBHO COBEPIIEHCTBOBANACh U ONTUMHU3UPOBAJach, B
pe3yJbTaTe 3TO NPUBEJO K CO3JaHUI0 OUeHb 3(P(PEKTUBHBIX JEHCTBYIOLUINX YCTAHOBOK
111 KpYITHOMACIITaOHOrO U3rOTOBJICHUS.

TexHOMOTrHs BOCCTAHOBUTENIBHOMN IJIABKU NMPEACTABIsAET COOOM, Kak MpaBuio,
MPOLECC U3TOTOBJIEHUs UyT'yHA HA OCHOBE CXKMUIaHMS YIJisl, KOTOPbIN, KaK OAHO3HAYHO
IOJICKA3bIBAET €r0 Ha3BaHHE, BKIIOYAET B ce0s Kak TBepaoda3HOe BOCCTAHOBJIEHUE,
TaK U IJIaBKYy.

B maxTHBIX meuax oOpa3oBaBLINECS B PE3yJIbTATEe CropaHus (TOMJINBA) Ta3bl
MOJHUMAIOTCS Uepe3 Medb MPOTUBOTOKOM MO OTHOIIEHHIO K ¢XoAy IuXThl. KOHTakT
MEXXAy STHMH ra3aMH U IIUXTOHW OyIeT 3HAYUTENbHO BJHSATH Ha K.I1.JA. neyu. [loaTomy
171 NOCTUXKEHUS XOpolleil ra3onpoHULIaeMOCTH U paclpeneseH s ra30B JKejlaTeleH
MOCTOSIHHBIN U OAHOPOJHBIM YPOBEHb 3aBAJKH LINXTHI.

B 3TOM KOHTEKCTE YK€ M3BECTHBI TPAAULMOHHOE 000PYyAOBAHUE H CITOCOOBI,
UCIIOJIb3yEeMble [JIs MOJauu U paclpeaeeHns] MaTepHualoB MUXThl B IIaXTHBIX Me4ax ¢
KPYTJIbIM MONEPEYHBIM CEUEHUEM, HAIPUMED, TAKOBbIE, HCIOJb3yEeMble Ha JOMEHHBIX
neyax, 3JIEKTPUYECKUX BOCCTAHOBUTENbHBIX M€4Yax, BATPAHOYHBIX Me4yax U T. II.

I'oBops Oonee KOHKPETHO, B TIOMEHHBIX I€Yax IHUXTY, CHOPMUPOBAHHYIO U3
COPTUPOBAHHOMN PYIbl, OKATHILIEH, CIIEYEHHBIX WJIH APYTUX TPaAULMOHHBIX

arjoMepaToB, KOKCa U U3BECTHAKA, MOCTICAOBATCIBbHO 3arpyKarT 4€pPpE€3 BEPXHIOKO
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4acTh JOMEHHOM meun ¢ 00pa3oBaHNEM BEPTUKAJIbHO HENPEPBIBHONH, MHOT OCJIOHHOM
caaku WHUxXTel. IIIUXTy paBHOMEPHO PaCHPEeneIAOT 10 BCEMY NONEPEYHOMY CEYEHUIO
NeYd B 3aBUCUMOCTH OT IPaHYJOMETPHYECKOTO COCTABA €€ KOMIIOHEHTOB, YTOOBI
obecrnednTh XOPOUIYIO MPOHUL[AEMOCTh U pacIpeaesieHne ra30B, BOCX O UX
IPOTUBOTOKOM IO OTHOMIEHUIO K CXOAY IIUXThI. DTOr0 JOCTUTAIOT MyTEM
UCIIOJIb30BAHUS BPAINAIOIMXCS PACTPEAETUTENbHBIX YCTPOUCTB U/ HIIH OTKIIOHSIO X
NEeperopooK, MUXTOBBIA MaTepHal Ha KOTOPbI€ MOAAIOT U3 OJHOU TOUKHU
(muxTomomaym).

B neyax ¢ npsAMOyrojbHBIMU MONEPEYHBIMU CEUEHUSMH, TAKUX KaK, HallpuMep,
LIaXTHbIE [TI€YHU BOCCTAHOBUTENBbHOMN MJIABKH, IIUXTY C COAECPKAHUEM KEJIE3HOU Py bl
3arpy>karT 4epe3 OTBEPCTHE MO LEHTPY BEPXHEH 4acTH IWAaxXxThl, B TO BpeMs Kak
TOTUTUBHYIO KOJIOIIY 3arpyKarT cOOKY.

JUnst yaydimeHus K. 1L 4. TeIIo00MeHa MeXAY BOCXOAIUMH ra3aMy U MUXTON CO
CBEICHUEM K MUHUMYMY 3] (deKTa BIAUSHHUS CTEHOK U U1 ONTUMHU3ALUH
PAaBHOMEPHOCTH ra30MpPOHULIAEMOCTH TPAJULHOHHO GOPMHUPYIOT CTONOBI IMUXTHI U3
paznuuHbBIX MaTepuaioB. [IOCKONbKY AJMHA 3TUX Medell CYyMeCTBEHHO OOoJblIe, 4eM
UX LIHUPHUHA, TO UCIIOJb30BAHUE PACIPEAEIUTENbHBIX YCTPOICTB, MPUMEHSIEMBIX B
neyax ¢ KPyIJIbIM MONEPEUHbIM CEUYEHUEM, MOXKET ObITh HEMOAXOASAIUM PELUIEHUEM
IJISI DTUX IIeYeil.

CymHoCTh npuMepa ey BOCCTAHOBUTENbHON IJIABKU PACKPbITA, HAIPUMED, B
US 1,945,341. 3arpy3ky neuu OCyLIECTBISIOT ¢ (OpMHPOBAHNEM LIEHTPAIBHOTO
cTosi0a KPYIMHOKYCKOBOM PY/bI, B TO BpeMsl Kak CMeCh MEJIKOIr0 YIiisl U YrOJIbHOM
MEJIOUHU 3arpykKarT PsiAoM co cTeHKamMu. OnucaHHOe B JOKYMEHTE OCHOBHOE
KOHCTPYKTUBHOE BBINIOJHEHUE KAaCAETCs MeYU C KPYIJIbIM MONEPEUHbIM CEYCHUEM,
000pyNOBAaHHOM 3arpy304YHON YCTAHOBKOW C KOHYCOM 3aChIMTHOTO amnmnapaTra u
OynkepoMm. HecMOTpst Ha TO, YTO TaKK€ AAETCS CChIJIKA Ha BO3MOXHOE HCIOJIb30BAHNE
MeYU C MPSAMOYTOJIbHBIM NONMEPEYHbIM CEUEHUEM, ONIMCAHUE HUKAKON Npyroiu
3arpy304HON YCTAHOBKH He NMpuseneHo. IIpu 5ToM 04eBUAHO, YTO TPAAULIUOHHOE
obopynoBaHNE NOMEHHBIX MEeUeil He MOAXOAUT AJIS MPSIMOYTOJIbHBIX MeUei.

B DE 194 613 packpsITa CyIIHOCTb KOMIIOHOBKH JJOMEHHOM M€4YH, BKIOYAKLIEN
B ce0sl LEHTPAJIbHYIO ra300TBOHYIO TPyOy, MpHUUeM 3arpy304uHble/TUTAIOIHE
OTBEPCTUS PACTIOIOKEHBI KPYyrooOpa3HO BOKPYT TOMEHHOM Mevu.

B DE 1758372 packpbITa CyIIHOCTb 3arpy304HON CUCTEMBI AJIs1 JOMEHHOU NeYH,

PacmoI0KEHHON HaJl HUIUHAPUYECKOH maxTol neyn. OHa BKIJIIOYaeT B ceOs
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KpynHOrabapuTHBIN MAapOBO 3aTBOP B HH)KHEM OyHKepe, OOKOBbIE OYHKEPHI,
NUTAIOLIME 3arPy30UHBIH JOTOK M HWKHUI OyHKep, a Tak)ke LEHTPaJIbHbI OyHKEp C
NUTAIOLIUM JIOTKOM M HIAPOBBIM 3aTBOPOM. 3aTBOP U OyHKEPBI PACIOIOXKEHBI AT
B3aMMOJIEIICTBUS C BHYTPEHHUMH U BHEIIHUMH KOJbLEBBIMU NEPETOPOAKAMH,
NPOCTHPAIOIIUMHUCS BHHU3 B IIAXTY MEYU M MO3BOJISIOIINMHU (OPMUPOBATH
LIEHTPAJIbHYIO U IBAa KPYTrOBbIX MTA0ENs] IIMXTOBBIX MAaTEPHAJIOB.

Lenb nuzobperenus

Ienp HacTOSILIErO U300PETEHMS 3aKII0YAETCA B MPEIOCTABICHUN
yCOBEPIIEHCTBOBAHHOHN 3arpy304HOI CUCTEMBI, KOTOpas o0ecrneunBaeT
OecrnepeOOHYIO U OTHOPOAHYIO 3arpy3Ky/ypPOBEHb 3aChINU IMUXTOBBIX MATEPUAIOB
HE3aBUCHUMO OT JUIMHBI U IIUPUHBI (FJIH JUAMETPa) Mequ.

Ota 1enbp AOCTUTHYTA Oyaromaps 3arpy3ouHoOil cucreMe, 3asBJIEHHON B 1. |
dbopmynel n300peTeHus.

CymHocTh n3obpereHus

CornacHo HacTosImeMy H300PETEHUIO 3arpy304Hasi CUCTEMa AJIS [IAXTHOW Me4Yn
BOCCTAaHOBHUTEJbHON IMJIABKH BKJIOYAET B ceOsl:
- PaMHYI KOHCTPYKLHIO JUIsl yCTAHOBKU HA BEPXHEM 3arpy304YHOM OTBEPCTUHU
pesepByapa BOCCTAHOBUTEIbHOMU IMJIABKHU,
- LEHTPAJIbHOE AXTHOE YCTPOHUCTBO, NOAAEPKUBAEMOE PAMHON KOHCTPYKLUEN U
BBIMIOJIHEHHOE AJI YAAJEHUSI OTXOASIIUX Ia30B U3 €YU U BBEICHUS
I'PaHYJUPOBAHHBIX IMIMXTOBBIX MATEPHAIOB sl GOPMUPOBAHMS MITAOES MaTePHAIOB
B €YU, IPUYEM LEHTPAJIbHOE IAXTHOE YCTPOMCTBO COAEPHKHUT:
- LEHTPAJIbHbIA 30HT AJIs BBITAXKKU OTXOASIIErO rasa,
- napy NnepBbIX MUTAKIINUX KAHAJIOB JUIs IOJa4Yu NepBOro MaTepuana, no OJHOMY C
Ka’KJI01 CTOPOHBI LIEHTPAJIBHOTO 30HTA, U
- napy BTOPBIX MUTAOIUX KAHAJIOB AJA IOAAYHM BTOPOrO MaTepuaa,
PACIHOJIOKEHHBIX HA COOTBETCTBYKIIUX CTOPOHAX MEPBBIX MUTAKIINUX KAHAIOB.

LleHTpalbHBINA 30HT BKJIIOYAET B ce0s mapy oOpaleHHbIX IPYT K APYTry MaHelnen
OTXOJSIIEro rasa, 3aJal0lUX KaHaJ OTXOASINEro ra3a, npu4eM Kaxpaas naHelb
OTXOJSIIETO ra3a B3auMOAEHCTBYET C COOTBETCTBYIOLIEH NEPEropoaAKON, 4TOOBI
3a/aBaThb COOTBETCTBYHOINMIN NEepBBIM NuTaromuil kanau. Kaxnasa neperopoaka
B3aMMOJIEHICTBYET C COOTBETCTBYIOILIEH BHEIIHEH CTEHKOW, YTOOBI 3a/1aBaTh

COOTBETCTBYIOIIUNW BTOPOU MUTAKOLINN KaHAJ.
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Ileperopoaku UMEOT HUXKHUE YUACTKHU, KOTOpPble NPOCTUPAIOTCS B HANlpaBJIE€HUU
APYT K APYTYy HUKE LEHTPAJBHOIO 30HTA, YTOOBI 3a4aBaTh LIEHTPAJIbHBIN MUTAIOIUI
NPOXOA, NPUYEM CXOJALIUN Yepe3 MepBble MUTAIOLINE KaHAIbl MaTepUaa MOXKET,
Ipeke 4eM MepeMeInaThCs Yepe3 LEeHTPAJbHbIN NUTAK NN NIPOXOA, HAaKaIINBaTbCs
Ha HUJKHUX Y4aCTKax COIVIACHO YINIy €CTECTBEHHOTO OTKOCA MaTepuala.

bnaronaps 3Toi n3o0peraTenbCKo pa3paboTke HUKHHUE YUACTKH MEePEeropoaoK
o0ecneunBaOT HAKOMHUTEIbHbIC TOBEPXHOCTH, HA KOTOPBIX MEPBBIH MaTEpUa MOXKET
HAKaIJIUBaThCS CBOOOAHO U, CIIEAOBATEIBHO, COMJIACHO YUy €CTECTBEHHOTO OTKOCA
Matepuana. DTO MO3BOJSET OCYIIECTBISATh CAMOPEryJIUPOBAaHNE YPOBHS 3aChINU
IepBOro MaTepuaja B IIaXTHOM yCTPOWCTBE, IPHUUEM IO BCeH IJIMHE LEHTPaJIbHOI0
MUTAIOIIEro Npoxo/a.

OCHOBHOE MPENMYIIECTBO U300PETEHHS 3aKI0YAETCsA, TAKUM 00pa3oM, B
MpEeNOCTABJIECHUH 3arPy304HON CHUCTeMBI, obecneunBarmeit becrnepedOoHbIN 1
PaBHOMEPHBIH YPOBEHB 3aCHIH LEHTPAIbHON mTadens (IINXTOBBIX) MAaTEPHUAJIOB,
obecneuynBasi TEM CaMbIM XOPOLIYIO M MOCTOSHHYIO MPOHULIAEMOCTh U paclpeaesieHne
ra3oB, BOCXOIAINUX BHYTPH MeYU. 3arpy304Hasi CHCTEMa BKJOYaeT B ceOsi MeHbIIe
KOMIIOHEHTOB, U€M B TPAAULIMOHHBIX KOHCTPYKLMAX, UCIONB3YIOIUX MOJBUXKHBIE
JOTKH — OHA, TAKUM 00pa3oM, MeHee MOABEpP KeHAa U3HOCY. Y POBEHb 3aChINHU MIUXThHI
CaMOperyJjJupyercs, U Kakue-aubo rpaHUYHbIE YCIOBUS WU OTPAHUYEHUS B
OTHOLICHUHU AJMHBI UJIU MIHUPUHBI I€UYH OTCYTCTBYIOT.

[IpennosxeHHas 3arpy304Hasi cucremMa ObUla CeLHaNbHO padpaboTaHa s
IAXTHBIX PE3€PBYapOB BOCCTAHOBUTENBHON MJIABKH C MPSIMOYTOJIbHBIM NONEPEYHBIM
ceyeHHneM (B TOPU30HTAJIbHON TI0CKOCTH). [Ipn 3TOM OHAa MOXKeT OBITh TaKXKe
peann3oBaHa B OTHOLIEHUHU PE3€PBYapOB C KPYTJIBIM MMOMEPEUHbIM CEYEHUEM.

[IpenmouTUTENbHO, 3arPy304YHast CUCTEMA JOMOIHUTEIBHO BKIOYAET B ceOst ABa
OOKOBBIX MHUTATEJISI, KAl U3 KOTOPBIX YCTAHOBJIEH HA PAMHOW KOHCTPYKLHUHU H
OTKpBIBAETCS B [TeUb HUKE I10 MOTOKY OT LIEHTPaJbHOI0 MAaXTHOIo ycTpoiicTea. Kak
BITOJIHE OYI€T MOHSATHO, 3TO MO3BOJHT (OPMHUPOBATH 5 PA3IHYHBIX BEPTHKAJIBbHBIX
CTOJOOB MUXTOBBIX MATEPUAJIOB B MEYU:

- LEHTPAJbHBIH CTOJNO MHUXTOBBIX MAaTEPHAIOB, CPOPMOBAHHBINA IUXTOBBIM
MaTepuaioM, IBUKYLIMMCS MOTOKOM 4Yepe3 LEeHTPaJbHbIN MUTAKIUNA IPOXON,
- nBa cTOJ0A MIUXTOBBIX MATEPUANIOB, CPOPMOBAHHBIX ABYMS BTOPBIMH

MUTAIOIIUMH KaHaJaMH, IO OMHOMY Ha Ka)XXJAOH CTOpPOHE LEHTPAJIbHOrO cToiba, u
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- IBa BHEIIHUX CTOJ0A IMHUXTOBBIX MAaTePHATIOB (BAOJb MPOAOJIbHBIX CTEHOK MEYN),
c(opMOBaHHBIX OOKOBBIMH MUTATEJISIMHU.

Conepsxumoe Kaxaoro cTojda HIMXTOBBIX MaTEPUAIOB MOXKET BHIOUPATHCS B
3aBUCHMOCTH OT HY)KHOTO peXMUMa dKCIUIyaTalluu nevu. B menom, otaenpHbld cTON0
MOJKeT OBITh COCTABJIEH KaK CTOJIO TOMJIMBHBIX MAaTEPHAJIOB HIIM KaK CTOJO
METaJICOAePKALUX MATEPUAIOB.

Kak nmpaBuiio, cToa0 TOMJIMBHBIX MAaTEPHAJIOB MOKET COAEPkKATh OJUH UIIH
HECKOJIbKO COPTOB yIJisl, KOKC, yriepoAcoAepKaluil MaTepual, IpeBECHbI MaTepua,
IPEBECHBIH YroJIb U, BO3MOXKHO, MOKET BKJIIOUYATh B ce0sl MaTepuall OTXOA0B, TAKHX
KaK PacKUCIAIOLINE OTXOAbI UJIN ONpeAeeHHbIe KOJUUECTBAa METAJJICOAep KaLIUX
MaTepHuaoB.

Kak nmpaBuio, cTond MeTamicoaepkaluiux MaTepruanoB OyIeT coaepkaTh
BOCCTaHaBJIMBAaeMbIil MaTepHal, Mpekae BCero OJUH UJIN HECKOJIbKO COPTOB PY.IbL,
OTXOJbI, )KEJIE3HYIO PYAY, NblIb.

OTu MaTepualbl UMEIOT Pa3IMyHble IPAHYJIOMETPUYECKUE COCTABbI B JUANAa30HE
OT MEJIKUX IO KPYIHBIX YaCTHUI], KOTOPbIE MOTYT BapbUPOBATHCA OT OAHOTO CTONOA K
apyromy. MaTtepuansl Takke MOTYT OBITh arJiIoOMEpHUpPOBAHBI C TOMOIIBIO JTOOOT0
NOAXOAAIEro TeXmpolecca.

B onHOM BapuaHTe KOHCTPYKTHUBHOIO BBIMIOJHEHUS Ka)kaas Meperopoaka
COAEP KUT NMPSIMON BEPXHUH y4aCTOK, MIPEANOUYTUTEIbHO BEPTUKAIbHBIN, KOTOPBIH
COEMHEH C HUKHUMHM y4acTkaMu. HukHue y4acTku NpOCTUPAIOTCS HUXKE, YEM
MaHeJu OTXOASLIEerO ra3a M MoJ KaHaJlOM OTXOJSIIero ra3a, mpuyeM LEeHTPaJIbHbIN
NUTAOLIUHA TPOXOJ UMeeT OoJiee Y3KOe MOMepeYHOe CeUeHUe MOTOKa, YeM KaHall
OTXOASILEro rasa.

IIpeanoyTuTENbHO, KaXkAasi BHEIIHSsSI CTEHKA UMeeT HUKHUM y4acToK,
COEAUHSIEMBIH C paMOM, 4TOOBI 3a/1aBATh MPOXOA LIUXTHI HMXKE MO MOTOKY OT
LEHTPAJbHOI0 MUTAIOLIETr0 MPOX0Aa, KOTOPbIM BbIPABHEH IO BEPTUKAIU C BEPXHUM
3arpy304HbIM OTBEpCTUEM pe3epByapa. Ilpexne Bcero, HUKHUN y4aCTOK KaXI0H
BHEIIHEN CTEHKHU MOXKET UMEThb CXOMASLINUICS BOBHYTPb HA KOHYC Y4acTOK U
BEPTUKAJIbHbINH YUaCTOK, KOTOPBIM pacIOJIOKEH C BHIpABHUBAHUEM BEPTUKAJIBHO C
COOTBETCTBYIOLIEH MaHeNbl0 OTXO/SLIEro raza Uiu jgajee BOBHYTPb. DTOT MPOXOA
IIUXTHI OTIpeaesseT (MONepeuHyo) IUPHHY MTa0eNs MUXTOBBIX MaTEPHAJIOB,

c(OpMOBAHHON LIEHTPATbHBIM IAXTHBIM YCTPOHCTBOM.
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B BapuaHTax KOHCTPYKTHUBHOI'O BBIMIOJIHEHUs MaHEINU OTXOJSLIEro rasa
BBINTOJIHEHBI C BO3MOJKHOCTBIO HACTpanBaeMoOl AnuHbI (10 BepTukanu). Ha nmpakTuke,
MaHEeJU OTXOASAIIEro ra3a MOTYT YCTaHABIMBATHCS BHYTPU LIEHTPAJIbHOIO 30HTA C
BO3MOJKHOCTBIO ChEMa, 4TOObI 00eCeYynBaTh UX 3aMEHY NaHEeNIMH OTXOASIIEro rasa ¢
APYTUMHU JJIMHAMU. M3MeHeHue NIMHBI TaHeneil OTXOAsIero raza OyieT MeHsTh
paccTosiHUE, OTAENAIIee HUKHIE KPOMKHU MaHelel OTXOASEero ra3a ot
COOTBETCTBYIOLIUX HIXKHUX YYACTKOB MEPETOPOAOK, 4YTOOBI BO3/1€HICTBOBATH Ha
YPOBEHb 3aChINM NEPBOTO LIMXTOBOrO Matepuana. Hanpumep, yBenuueHue 3Toro
paccTosiHus OyIeT MOBBIIIATH YPOBEHB 3aCHITH NEPBOTO MUXTOBOTO MaTepHaa.

CornacHo ApyroMy acnekTy MPeIMETOM HACTOSAIIEro H300peTEHHS SABISECTCS
TaK)Ke MeYb BOCCTAHOBUTENIBHON IJIABKH, BKJIIOYAIOINAs B ceOs pesepByap
BOCCTAHOBUTEJIBHOU NJIABKU U NPEAJIOKEHHYIO 3arPy304YHYI0 CUCTEMY,
YCTAHOBJIEHHYIO HA BEPXHEM 3arpy304HOM OTBEPCTHH pe3epByapa
BOCCTaHOBUTEJNbHON NIaBKU. B BapuaHTax KOHCTPYKTUBHOTO BBIMOJHEHUS pe3epByap
BOCCTAHOBUTEJIBbHOU NJIAaBKH UMEET, B LIEJIOM, IPSIMOYTOJIbHOE ONEPEYHOE CEUECHHUE.

KpaTtkoe onucanue ueprexen

Hwxe Ha OCHOBE MpUMEpPOB MPUBEAEHO ONMMCAHNE HACTOSIIEro N300peTEeHHs CO
CCBUIKOM Ha MpUJIaraeMble Y€pTEXKHU, IIe:

®dur. 1: maxTHas MeYb BOCCTAHOBUTEIbHON MIaBKH, BKIOYAKOIAs B ce0st
NPEAJTOXKEHHYI0 3arpy304HYI0 CUCTEMY, B BUJ€ B IIONEPEYHOM paspese,

@ur. 2: waxTHAas Me4Yb BOCCTAHOBUTEJLHOMN MJIaBKHU 1O ¢ur. 1 B BUIE B
AKCOHOMETPHH.

[MonpoOHOE onucaHue MPEANOYTHTEIbHBIX BAPHAHTOB KOHCTPYKTHBHOTO
BBITIOJTHEHUS

Ha ¢ur. 1 B monepeyHom pa3zpese MokazaHa LMIAXTHAs Me4Yb BOCCTAHOBUTEJIbHON
miaBku 10, odopynoBaHHast BAPHAHTOM KOHCTPYKTHBHOTO BBITIOJIHEHUS
NPEAJTOXKEHHOHN 3arpy304HON cuctemsbl. IIpononapHble, nonepedHble U BEPTUKAJIbHbIE
ocu (X, Y u Z) noka3anbl Ha GUrypax, rlaBHbIM 00pa3oMm, JJIsi IPOCTOTHI MOSICHEHUSI.

Takas meusr 10 mpencrasisier coOO THIT IIAXTHOW MEYH, B KOTOPOIl B
TPAIUIIMOHHOM MOAXOI€ MPOBEIEHO Pa3Indhe MEeXAY HHKHEH MaXTHOW 00JIacThIo,
3a1aHHOM pe3epByapoM 12 BOCCTAHOBUTEIbHOU MJIABKU U BEPXHEH IAXTHOH
001acThIO, 3aJaHHOW 3arpy304HON CUCTEMOH, B eJOM 0003HAYEHHON CCHLIIOYHBIM

obo3HaueHueM 14 u pacrnoyiokeHHOH Ha pe3epByape 12.
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PesepByap 12 BOCCTAHOBUTENBHOHN IJIABKU TPAAULIMOHHO BKJIIOUYAET B ce0s
IOHHYIO CTeHKy 16, 3amaromyo nox neun, u 6okosbie cTeHkH 18. Ha nmpaktuke stu
CTEHKU COCTOAT U3 BHEIUIHEH MeTajninueckoil 06osouku 20, MOKPHITON BHYTPH
KepaMU4uecKOl U3HOCOCTONHKON yTepoBkoii 22. Pezepsyap 12 B TuUnoBom
BBIMIOJIHEHUU UMEET NMPSIMOYTOJbHOE MONEPEYHOE CEUYEHHUE, KaK 3TO BUIHO B
TOPU30HTAIBHON MJIOCKOCTH, TO €CTh B MIOockocTH ocel X, Y. Heo6XxonumMo OTMeTHUTb,
YTO BHUJ B MOMEPEYHOM pa3pes3e Ha ¢ur. | ecTh BUA B BEPTUKAIBHOM MOMEPEIYHOM
paspese Mo LWIUPUHE MEUYH, TO €CTh, YTO MPOJOJbHAS OCh NMeun (IPOIOJIbHAS OCh
pesepByapa) NpOXOIUT MapalIeIbHO OCH X Ha YEPTEKe.

Urak, pesepByap 12 BkirouaeT B ceOsi ABE MPOAOJbHBIE CTEHKH 18,
NPOCTUPAIOLINECS BIOJb NPOJOJbHON OCH MeYH U IBE TOopueBble CTeHKH 18 (cM. dur.
2), BBICTABJICHHBIE MEPIEHAUKYISIPHO K MPOAOJIBHON OCH. DTH CTEHKH 3a4aI0T
BHYTPEHHHUH 00BEM B I1€JIOM MPSIMOYTOJIbHOH MapajuieenuneaaibHoi GOopMBbI,
NpUYEM BEpXHUE BHYTPEHHHE KPOMKHU 3TUX CTEHOK 3aJar0T NPAMOYTOJIbHOE
3arpy3o4Hoe OTBepCcTHe 23 B BEpXHEH 4acTu pesepByapa 12.

Tpanuuuonno, pesepByap 12 Takke COAEPKUT ONMpeneIEeHHOe KOIU4eCTBO Qypwm,
0003HauYE€HHBIX CTPeNKaMu 24, [JIsi BOyCKa ropsiuero BO3AYIIHOTO AYThsl B HHXKHIOO
IIaXTHY O0JIaCTh, a TAKXKe OAHY WM HECKOJBKO JIETOK (HE MOKa3aHbl) JI BbITyCKa
ropsiuero (KHAKOro) Merasia.

IMTaxTHEBIN pe3epByap 12 BOCCTAHOBUTENBHON MJIABKU OMMCAH 34€Ch TOJBKO
BKpATIle, MOCKOJbKY OH HEe MOMeleH B (OKYyC H300pETEeHUsI 1 MOXKET UMETh
TPAIUIIMOHHYIO U/WIH JOOYI0 MOAXOMSIIYI KOHCTPYKIIHIO.

OO6paTuBmuch Tenepb Ooee KOHKPETHO K 3arpy304uHoOil cucreme 14, yBunum,
YTO OHA BKJIFOYAET B ce0sl paMHYI KOHCTPYKI U0 30, KOTOpasi yCTaHOBJIEHA Ha
OTBepCcTUH 23 B pe3epByape, KOTOPOE 3alaHO BEPXHUMHU KPOMKAMU NEYHBIX CTEHOK
18, 18°.

Pamnas xonctpykuus 30 noaaep:kuBaeT LEHTPAIbHOE AXTHOE YCTPOUCTBO 32,
BBIMIOJJHEHHOE C BO3MOXHOCTBIO BBITSXKKHU ra30B U3 BHYTPEHHErO NPOCTPAaHCTBA
pesepByapa u BBOJA MaTepuaia, a MUMEHHO, paCILUIaBIs€MOro MaTepuasna B nedb.
LlenTpanpHOE MAXTHOE YCTPOMCTBO 32 MPOCTUPAETCS BAOJb NPOAOJBHON OCU X MeYHu
U BKJIFOYaeT B ceOs:

- LIEHTPAJbHBIN 30HT 34 NI BBITS)KKM OTXOASALIETO rasa,
- napy nepBbIX NUTAKOIIUX KaHaIoB 36, 36’ Ay nmojavu NepBoro Marepuana, mno

OHOMY C KaXJOil CTOPOHBI LEHTPAJIBHOTO 30HTA 34, U
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- napy BTOPbIX MUTAKIUX KaHaloB 38, 38’ mis mogauu BTOPOro MaTepuana,
PacCIOJIOKEHHBIX, B CBOIO OUepeib, KaXAblil COOKY OTHOCHUTENBHO MEPBbIX MUTALIUX
kaHajoB 36, 36°.

Kak MoxHO BUAeTh Ha pur. 1, neHTpasbHOE MAXTHOE YCTPONCTBO 32 1
¢opmupoBaHus BepTUKAIbHOTO mTadens 40 (IIUXTOBBIX ) MATEPHAJIOB B MIAXTHOMN
neun 10, comeprkaiiero HECKOJIbKUX CTOJIOOB MaTepHaJioB.

B npennoxeHHOW KOHCTPYKLUH NPEANOYTUTEIBHO NPENYCMOTPEHBI Ba
OokoBbIX muTaTesst 42, 42°, MO OJHOMY C KaXXIOW CTOPOHBI HEHTPAJIBbHOTO MAXTHOTO
ycTpolcTBa 32, A BBOJA TPETHEro MaTepuana B Meyb.

JIis U3rOTOBJIEHUS] YYIIKOBOrO YyryHa B MEYH XKEJIe30COAepPKALUN MaTepual
MOJA0T, KaK IPaBUIIO, BO BTOpble NUTaromue kaHansl 38, 38’ Packucnsomuii
MaTepHal, rIaBHbIM 00pa3oM, yIiIepoacoAep KAl MaTeprual BBOIST Yepe3 MepBble
NUTa e KaHaybl 36, 36° u O0KOBbIe muTatenu 42, 42°.

Ha ¢ur. 1 mrabenp 40 moka3aH yCJIOBHO KaK MPOCTHPAI MHUHCS BEPTUKAIBHO O
BCcel BpIcoTe nevyu. [Ipu 3TOM 04eBUAHO, UTO MO XOAY SKCILUIyaTaALlMU B HUXKHEH
IAaXTHOM o0jacTu OyeT comep aThCsi pacIiaBlieHHbIH MeTaul. PaccMaTpuBast CKBO3b
MPU3MY TEXIPOLECca, TOMIUBO (PACKUCISIOUIUN/yTIepoacoAep KA MaTepHuall) u
JKEJIe30COoAepIKALUN MaTepruall MOAOTrPEeBAOT U YACTUYHO BOCCTAHABJIHUBAIOT B
BepxHell maxTHoi obnactu. IIluxTy 3aTeM pacniaaBisiOT B BOCCTAHOBUTEIbHOM
aTMocdepe B LeHTpaJbHOU 30HE IIaBlieHus. B HUKHe# maxTHOH obnacTu
MPOUCXOIUT OKOHYATEIBbHOE BOCCTAHOBIEHUE OCTATOYHBIX OKCUJIOB JKEJI€3a, a TaAKXKe
MPOJOJIKAETCS OLIJIAKOBAHUE MYCThIX NOPOA U 304. Kaniu Meranna u mnaka
MEepEerpeBarTCs U HAKAIUJIMBAKOTCS B [TOJ€ NEeYH.

Kondpurypauus LeHTpaJbHOTO MAXTHOTO YCTPOcTBa 32 U OOKOBBIX MUTATENEH
42, 42° mo3Bosier GopMupoBaTh B neun mradens 40 Marepuana, COCTOAMMN U3
HeHTpalibHOro ctoyiba 40.1, KOTOPHBIN MOJNyYaeTcss U3 MaTepuana, IBUKYIEeTroCs
MOTOKOM 4Yepe3 MepBble MUTarue kaHansl 36, 36’ 1 nanee yepe3 LIEHTPaJbHOE
nurtaromee orsepctue 56. Llenrpanbubiii ¢cTo0 40.1 MaTepuana HAXOAUTCS MEXKIY
nBymst cronbamu 40.2 u 40.3, KoTOpBIE SIBISIIOTCS CPOPMOBAHHBIMU KaXKIBIH U3
MaTepualia, ABUXKYILIErocs MOTOKOM COOTBETCTBEHHO 4Y€pe3 BTOPbI€ MUTAKINNE
kaHaybl 38 1 38°. B CBOKO ouepenp, 3TH CTOJOBI HAXOISITCS MEXIY IBYMsI CTOJIOaAMHU
MatepuasioB 40.4 u 40.5, KOTOpBIE PACIOJOKEHBI PSIAOM C NPOAOJbHBIMU CTEHKaMu 18
Ne4Yr U MOJY4YarTCs U3 MaTEPUAJIOB, BBEJEHHBIX uepe3 OOKOBbIe muTaTenu 42 u 42°.

Martepuanbl AJ1s MSTH CTOJIOOB MOTYT PaclpeaessiThbCs CIeAYIO UMM 00pa3oM:
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- ctonb 40.1 — maTepuan 1: TONIUBO, HAPUMEP, OJMH UJIM HECKOJIBKO COPTOB
yIJIsl, KOKC, YIJIEPOJCOAEP KAIMUI MaTepuall, APEBECHbII MaTepual, IPEeBECHBIH yroJjb

UT. O.,

ctonb 40.2 — marepuaia 2: BOCCTaAHABIMBAEMbIN MaTepHall, HaIpuUMep, OAUH WU
HECKOJIbKO COPTOB pPyAd, OTXOABI U T. 1.,

- ctonb 40.3 — maTepuan 3: BOCCTAHABJIMBAEMbIH MaTepual, HAPUMEpP, OOUH WU
HECKOJIbKO COPTOB PYJd, OTXOJABI U T. A., BO3MOXHO, C IPyTUM IpaHyJIOMETPUYECKUM
pacmpenesieHlueM HJIU IPYTUM XUMHUYECKUM COCTaBOM, ueM B ctoside 40.2, yacto
cto0b1 40.2 1 40.3 MOTYT coepKaThb OJHHU U T€ K€ MATEPUAIBI,

- ctonbd 40.4 — maTepuan 4. TOIUIMBO, HAIPUMED, TE€ JK€ CAMble MATEPHAJBI, YTO H
st cronba 40.1, pacKUCHSOIINE OTXOABI U T. J., IPHYEM, BO3MOXKHO, C IPYTUM
IpaHyJOMETPUUYECKUM pacIipesieleHHeM WU APYTUM XUMHUYECKUM COCTaBOM,

- ctonbd 40.5 — maTepuan S: TOMJIMBO, HAIPUMED, T€ K€ CAaMble MAaTEPHAIbI, YTO U
st cronba 40.1, pacKUCHAOINE OTXOABI U T. ., IPHYEM, BO3MOXKHO, C IPYTUM
rpaHyJOMETPUUYECKUM paclpeieieHHeM UIN APYTUM XUMUUYECKHUM COCTaBOM, YEM B
cronbax 40.1 u/unu 40.4.

Kpome Toro, npu U3roTOBJIEHUH YYIIKOBOro yyryHa ctosuost 40.2 u 40.3 Oyayt
COCTOSITh, IJIAaBHBIM 00pa3oM, U3 JKEJEe3HOW PyAbl U APYTUX JKEJIe30COoAepIKaIUX
marepuanoB. Takum obpa3om, napsl cToa60B (40.2, 40.3) u, cooTBeTCTBEHHO, (40.4,
40.5) MOryT 3arpy’kaThbCs ONHUMH U TEMHU K€ MaTepUalaMU WIH Pa3JINIHBIMU
MaTepuajaMHy, Kak OblJIO YKa3aHO BBILIE.

3nech Takxke HeOOXOJMMO UMETh B BUY OOINYIO MPOU3BOAUTEIBbHOCTD NEYH,
YTOOBI SKCIUTYaTHPOBATD €€ C MIThI0 PA3JIUYHBIMU CTOJI0AMU MAaTEPHATIOB H YTO
MaTepHaIbl B KAKIOM CTOJIOEe HE 00s3aTeIbHO TOJIKHBI OBITh TAKMMH, KaK OMHCAHO
Bbire. CrienuaaucTel B 3TOW OOJIACTH MOTYT NMPHUHATH PELIEHH e, KaK SKCIUTyaTHPOBATH
ne4yb pa3HbIMH CIIOCOOAMU.

Kak BrmosiHe OyneT MOHSTHO, KaXKIbIH cTOJIO MaTepHuaia MpOCTHPAETCS MO BCEH
IJIMHE BHYTPEHHErO MPOCTPAHCTBA pe3epByapa, 3aJaHHOTO cTeHkamu 18 u 18’
pesepByapa.

O6partuBmuce 6osiee KOHKPETHO K KOHCTPYKIUU LHEHTPAJIBHOTO MIAXTHOTO
ycTpoicTBa 32, YBUAUM, YTO OHO BKJIIOUAET B C€0st HECKOJIBKO MPOAOIBHO
MPOCTUPAIOLINUXCS] CTEHOK, KOTOPBIE 3a7]al0T pa3juyHble MUTAIOLIe KaHaIbl U MPOXOJ]

OTXOJSLIErO ra3a U KOTOpble MOAAEPKUBAKOTCA PAMHON KOHCTpykuuen 30.
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CoOTBETCTBEHHO, LIEHTPAIbHBIN 30HT 34 BKJIIOUYaeT B ce0s mapy oOpalieHHBIX
OPYT K Apyry naHeneit 44, 44’ oTxonsuiero raza, KOTOpble 3aJal0T LEHTPAJIbHbBIN
ra3oxoj Uiu Ka"aj 46 OTXOASIIEero ra3a, 4ToObl OTBOJMTH Ia3bl, MOJHUMAIOIINECS U3
BHYTpeHHero npocrpanctsa neuu. [Tanenu 44, 44’ orxonsumero raza cooOpasHo
PacmoIOXKeHbl BEPTUKAJIBHO U, NPEANOYTUTEBHO, SBJISIOTCS NpAMbIMU. LleHTpanbHbBIN
30HT 34 cHabskeH BepxHel KpbIKoi 34.1 (cMm. ¢ur. 2), 3akpbIBarOIei ra3oxos
OTXOJSIIEro ra3a u o0ecreynBar el MpoeM BBEPXY MO BBITSIKHYIO
TpyOONPOBOAHYIO Pa3BOAKY (HE MOKa3aHa).

JBe meperoponku 48, 48’ pacrnoyioKeHbl MO CTOPOHAM LEHTPAJIbHOTrO 30HTA 34 U
B3aUMOJIENCTBYIOT ¢ naHensamMu 44, 44’ orxonsiero rasa, 3ajabas nepBble MUTAOIIHE
KaHajbl 36, 36°.

Ileperoponku 48, 48’ Takke B3aMMOJEHCTBYIOT C APYTUMH, PACIIOJOXKEHHBIMU
cOoky BHemHUMH cTeHkamu 50, 50°, 3amaBasi BTOpble MUTAOIINE KaHabl 38, 387,
Buemnue crenku 50, 50’ mpocTtuparTcs, B LIeJIOM, BEPTUKAJIbHO, BEPXHUN Yy4acTOK —
NpsIMOH M MPOXOAUT MapajlieIbHO OOpALIEHHOMY K HEMY Y4acCTKy COOTBETCTBYIOLIEH
neperoponku 48, 48°. Ha cBOMX HMXKHHMX y4dacTKax BHeIHHUe cTeHku 50, 50°
COEIMHEHBI C pAMHOU KOHCTpyKuuen 30, 3a1aBas NpsiIMOYTOJIbHBIM BEPXHUNU MPOXOA
52 B mwaxTte, KOTOPbIM BEPTUKAJIBHO OTLUEHTPUPOBAH C OTBEPCTUEM 23 B pe3epByape.

bokoBwie mutarenu 42, 42’ BKIOYAIOT B ce0s1 COOTBETCTBEHHO JIBE€ CTEHKH 42.1,
422 u142.1°,42.2°, KOTOpbIE B JAHHOM CJIy4ae SIBJISIOTCS NMPSIMbIMU HAKJIOHHBIMU
CTEHKaMH, MPOCTUPAIOIUMUCS NapajyienbHo Apyr apyry. Crenka 42.1 u,
COOTBETCTBEHHO, CTeHKa 42.1° muTarens coequHeHa ¢ pamoli 30 Huke mpoxona 52
LIMXTHI, TO €CTh HUJKE 10 NOTOKY OT LEHTPAJIbHOIO MAaXTHOrO ycTpoiicTea 32.
OTtBeTHas cTeHka 42.2 U, COOTBETCTBEHHO, CTeHKa 42.2° muTaTeNs TakkKe COeIMHEHA C
pamMHON KOHCTpyKkuuen 30, TONBKO HA PACCTOSIHUU OT APYTON CTEHKU MUTATENs,
4TOOBI 3a/1aBaTh MEXAY HUMH NMUTAKOMUNA MTPOXOJ, KOTOPbIH OTKPBIBAETCS B MEUb, &
foJyiee KOHKPETHO, HETIOCPEACTBEHHO B BEPXHIOIO 30HY pe3epByapa 12, To ecTh Ha
OTMETKE HUKE LIEHTPAJBbHOIO NIAXTHOIO YCTPOHCTBA.

Tpanuuuonno, crenku 18, 18’ pesepByapa, a Takxke cteHku 44, 48, 50...
3arpy304HON cuctemMbl 14 MOryT OBITh CHAOKE€HBI BHYTPEHHUMH OXJIAXK/IA0 IIUMHU
TpyOamu/KaHaIaMH, PACIOJIOKEHHBIMHU, KaK MIPaBUJIO, B OTHEYNOPHOH QyTepoBke, st
LUPKYJSILUYN OXJIAXAAKIIEH TeKy4Yeld Cpeabl.

Crnenyer OTMETHUTB, UTO neperoponku 48, 48° umMeroT HUKHUE ydacTku 54, 54°

NepPEropoioK, KOTOpPbI€ MPOCTUPAKOTCS B HANIPABJIEHUU APYT K APYTYy HUXKE
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LEHTPaJBHOI0 30HTa 34, 4TOOBI 3a1aBaTh LEHTPAJBHBIN MUTAK MU Tpoxoa 56.
bnaropaps 5TOM KOHCTPYKLMHU MaTepHall, CXOASALUN Yepe3 NePBble MUTAK LHUE
KaHaJbl 36, 36, MOXET, IpeXae YeM MepeMelaThCs Yepe3 HEeHTPAJbHbIN MUTA0 NN
npoxoa 56, HaKaIINBAaTbCA HAa HUKHUX ydacTkax 54, 54° cornacHo yriy
€CTEeCTBEHHOI'0 OTKOCA IPaHyJIMPOBAHHOTO MaTepuaia, 00ecrneynBasi TeM CaMbIM
caMoperyjupoBaHue 0003HAUYeHHOT0 no3uiueit 60 ypoBHS 3aChIMU MEPBOTO
MaTepualia B MaxTHOM yCTpoucTBe 32.

Kak mMoxHO BuneTh, neperopoaku 48, 48’ uMerOT npsMble BEpXHUE YUaCTKU
48.1, 48.1° u HAKJIOHHBIE HIKHUE yuacTKu 54, 54°, cxonsimuecss B CTOPOHY LIEHTpa
neun. [Teperoponku 48, 48’ ob6pasyroT, TakuM 00pa3oM, CBOETO pOaa BOPOHKY, B
KOTOPO# pacmojioKeH HeHTpaIbHbIN 30HT 34. Kak BonmHe OyneT MOHSTHO,
LEHTpaJbHbIN 30HT 34 3aja€T COBMECTHO C BepXHUMH ydacTkamu 48.1, 48.1°
MEePEeropoIoK MepBbie MUTAKOIINE KaHaJbI 36, 36°. 3nech rpaHyIUPOBAHHBIA MaTepHal
CIEPKUBAETCS MEXIY B3aUMOAEHCTBYIOIUMHU cTeHKaMu. OHAaKO, KaK TOJbKO
I'PaHyJIHPOBAHHBIA MaTepHal MPONUIET 3a MpeaeNbl/BHU3 M0 MOTOKY OT HUKHUX
KPOMOK naHenel 44, 44’ oTxonsIero ra3a, oH 6osnee He OyeT CIep)KUBAThCI UMHU B
BEPTHKAJIBHOM IOJIOKEHUHU. [ paHyIMpPOBaHHBIA MaTepHal MOXKET, TAKUM 00pas3om,
CcBOOOJHO HAKAIUTMBATHCS HA CKOIIEHHBIX MOBEPXHOCTSX, 3aJJaHHBIX HIKHUMHU
ydyacTkamu 54, 54’ meperopoaok, rue oH OyaeTr pakTuuecku HaKalJuBaThCs COTJIACHO
yIrily €CTECTBEHHOr0 OTKOCA IPaHyJIUPOBAHHOIO MaTepHala.

BripakeHue «yroJy ecCTeCTBEHHOIO OTKOCAa» UCIOJAb30BAHO 34€Ch B COOTBETCTBUHU
C ero OOBIYHBIM 3HaY€HHEM. JTO O3HAYAET, YTO, IPUHUMAs BO BHUMAaHHE
I'PaHyJIMPOBAHHBIM MaTepual, yroj €CTECTBEHHOr0 OTKOoca 0003HavaeT
MaKCHUMAJIbHBIN YCTOWYUBBINA YIOJ OTKOCA I'PyJbl TAKOTO IPaHYJIUPOBAHHOTO
MaTtepuasa. Hanpumep, korna HaCbIMHOW rPpaHyJIUPOBAHHBIA MaTepHaJ HACBIMAIOT Ha
TOPU30HTAIBHYIO OTMIOPHYIO MOBEPXHOCTh, 00pa3yeTcsi KOHUYECKas rpyaa.
BHyTpeHHUN yroa Mexxay NOBEPXHOCTBIO I'PYAbl U OMMOPHON NMOBEPXHOCTBIO U3BECTEH
KaK yroJl eCTECTBEHHOI0 OTKOCA, IO CYUIE€CTBY, YIOJ €CTECTBEHHOIO OTKOCA €CTh
yIoJI, KOTOPBIH rpyna odpa3yer ¢ ropu30HTAJbIO.

[MaxTHas neub 10 moka3aHa B akcoHOMeTpuH Ha Gur. 2. MoKHO pacrno3HaTh
IIaxXTHBIN pe3epByap 12 BOCCTAHOBHUTEIBHON IJIABKH MPAMOYTOJIbHON (HOPMBIL.
3arpy3odHas cucteMa 14 BrIIONHEHAa Kak ra30HeNpoHuLaeMas KOHCTPYKLHS Ha BEPXY
pesepByapa 12, coenuHeHHasi ¢ TPyOONPOBOAHONW PAa3BOAKON AJSI OTKAYKHU

OTXOAAIIECro ra3a 1 AJid 3allUTKU COOTBETCTBYHOLIUX NMUTAOIINUX KaHAJIOB. HJ'IH 3TOH
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L[eJIN HeHTPaJbHOE IMAaXTHOE YCTPOUCTBO 32 B LIEJIOM, a TaKKe OOKOBBIE MUTATETH 42,
42’ mpeAnoYTUTENbHO 3aKII0YEHBl B METAJIINYECKYI0 000J0uKy. JTa 000I04Ka
NOKPBITA U3HYTPH OTHEYNOPHOH PyTEpOBKOH, 3a/1aBasi TEM CAMbIM BHEIIHHE CTEHKHU
50, 50°, a Takke CTeHKH OOKOBBIX muTaresei 42, 42°. Takxke 34€Ch CAeayeT OTMETUTD,
YTO JABE MPOTHUBOJIEKAIINE, MOMEPEYHO MPOoCTHparoIuecs (B MIOCKOCTH ocelt Y, Z)
TOpILEBbIE CTEHKU 62 (MOXHO BUAETH TOJBKO OJHY) COOTBETCTBYIOT TOPLIEBHIM
cteHkam 18’ pesepByapa me4yu u, TAKUM 00pa3oM, OTPAHUYUBAIOT MPOJOJIbHYIO
MNPOTS)KEHHOCTD LIEHTPAJbHOIO MAXTHOrO YCTPOCTBA 32, MEPBOTO U BTOPOro
MUTAOLIIUX KAHAJIOB U OOKOBBIX MUTATENEH. ITa KOHCTPYKIUS OTUETIUBO AaET
MOHSTH, YTO BCE 3alaHHbIE CTEHKAMH KaHAaJbl OTKPBITHl BBEPX U UMEIOT
NpPSIMOYTOJIbBHOE MOTIEPEYHOE CEYEHHE MOTOKA (JKMBOE CEYEHHE MOTOKA).

BepxHee orBepcTue 42.3, 42.3’ xaxxa0oro 60OKOBOTO muTaTessi 42 3aKpbITO
COOTBETCTBYIOINEH KPBIIIKONW 64. MaTtepuai, B JAHHOM Clly4ae — yrojb, NOCTYyNaeT B
HUX CBEpXY depe3 TpyOrl 66, KOTOphIe COOOIMAKTCS C YCTPOHCTBAMH MOAAYHU
MatepuanoB (He mokasansl). Kaxnas Tpy0a 66 OKaHYMBAETCS B COOTBETCTBYIOIIEH
Kpeilike 64, 64° B 3arpy304Hoil Touke 68.

AHaIOrU4YHO, C KAXA0N CTOPOHBI LIEHTPAJIBHOTO MAaXTHOrO ycTpolicTBa 32
pacrnionoxeHa kpbika 70, 70°, 4ToObl 3aKpbIBAaTh NEPBbIE U BTOPbIE KaHaJbI 36 u 367,
38 u 38°. BHyTpeHHss neperopoaka pasaenseT kaxkayo kpeimky 70, 70° Ha aBa
ydacTka TakuM 006pa3om, 4To TpyObl 72 coolmaroTces ¢ mepBsIMH KaHanamu 36, 367, a
TpyOsl 74 coobmaroTcs co BTopbiMu kaHanamu 38, 38°. Kpome Toro, stu TpyOs! 72 u
74 coenuHEHBbI KaXkaasi C COOTBETCTBYKIIUMH 3arpy304HbIMU Toukamu 72.1 u 74.1 B
KpPBILIKE, & HA CBOUX BEPXHUX KOHI[AX COEAUHEHBI C yCTPONUCTBAMHU NOJAYHU
matepuanoB. Hanpumep, kaxnas Tpyda miau napa Tpyd coobimaercs CBOMM BEPXHUM
KOHIIOM C JIO3UPOBOYHBIM KJIAIIAHOM, PACTIOJOKEHHBIM HUKE IO TOTOKY OT OyHKepa-
HAKOTIUTEJIsI MaTepHualia, Kak MPaBUIIO, Yepe3 MPOMEXKYTOUHBIH OyHKep H
ra3oyIJIOTHUTEJbHBIC KJIAMaHbl (HEe TTOKAa3aHbI).

3nech HEOOXOIMMO OTMETHUTD, YTO B ClIydae ¢ MPEIIOKEHHON 3arpy304HON
CHCTEMOU MaTepHall NPOCTO 3arpy>kar0T B COOTBETCTBYIOIINE MUTAKOLUINE KAHAJIBI
yepe3 TpyOrl B Kpbimkax 64 u 70 0e3 UCIMONb30BaHUS MOIBUKHBIX TPYOOTEUEK WU
J0TKOB. MaTtepuan najgaer u3 TpyO B COOTBETCTBYIOLINE KPBILIKH U Jajiee B
COOTBETCTBYIOIIME MUTAKINNE KAHAJBI, IO NEHCTBUEM CBOErO €CTECTBEHHOIO
IBUKEHHUSI CAMOTEKOM IPaHyJUPOBAHHBIN MaTE€pHUaJ Pa3BUBAET TEHACHLUIO K

($bOpMUPOBAHHIO TPYIBI TPEYTOJIbHON (KOHHYECKO) popmbl. Ecnu xenatenbHo, B
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Ka)XIOW KPBILIIKE MOTYT OBITh MPEAYCMOTPEHBI HECKOJIBKO 3arpy304HBIX TOYEK,
npeXae BCEro B ciaydae ¢ nmeyaMu OOJNbIueil JIUHBL.

YpoBeHb 3arpy3ku B COOTBETCTBYIOIIUX MNUTAKOLIUX KaHAJIaX MOXKHO
OTCJIE)KMBATh MOCPEACTBOM PaAapOB, U3BECTHBIX U3 YPOBHS TEXHUKH UJIU C IOMOIIBIO
ar000H Npyro# MoaxoAsimed CUCTEMBI.

B cnyudae ¢ u3roToBieHHEM YyHIKOBOI'O YYT'yHa XeJjJe30CoAepkaluil MaTepuan
BBOJISIT, KaK MPaBUJIO, KaK BTOPOU (IIMXTOBBIN) MaTepual, TO €CTh BO BTOpPbIE
NUTAIOLIME KaHabl (MaTepuaisl 2 1 3, Kak onucano Boiie). XKenxezoconepkamui
MaTepHajl UMEET FPaHyJUPOBAHHYIO (OPMY, KaK MPABUIIO, C pa3MEPOM YaCTHI] B
nuana3zoHe ot 5 1o 300 mMm. Ecnu skenatenbHO, )Keje30CcoaepKauieMy MaTepuany
npeaBapUTEIbHO MOXKET OBITh MpUAaHa GOpMa arioMepaToB, OKAaThIeH, OPUKETOB U
T. II. TIO XOAY TOPsiYed UJIM XOJOAHON TEXHOJIOTHYECKOH 00paboTku ¢
UCIIOJb30BAHUEM CBS3YIOIUX BELIECTB M/UIU npucagok. Eciu skenatenbHO,
araoMepaTsl MOTYT JOIMOJHUTENbHO COAEPIKAaTh PACKUCISIOUINNA MaTepual, npexmie
BCero, 4ToObl GOPMHUPOBATH arjiOMepaThl CAMOPACKUCIIECHHS.

VYraeponcoaep kaluii MaTepHrall 3arpy>karoT B [1e4b 4epe3 NepBble MUTAIHE
KaHaJbl 1 OOKOBBIE MUTATENN, HAIPUMED, UCTIONb3YsI TAKONH MaTepual, Kak ONHCAHHBIE
BbIlIE MaTepuansl 1,4 u 5.

Yraeponcoaepxkamuii MaTepual, 3arpykaemMbiii B O0koBbie nutatenu 42, 42°,
MOJKET UMETh pazMep dactul ot 5 10 300 mm.

YpoBeHb 3arpy3Ku MOKHO OTCJIE€KMBATh B COOTBETCTBYIOLIUX KaHaJaxX
NOCPEJCTBOM paapoB, KaK YIIOMUHAJOCH BBIIIE.

ITpu 5TOM clenyeT OTMETHTh, YTO YPOBEHb 3aChIMH LEHTPAJIBHOTO CTOJI0A
IINXTOBOT'O MaTepHuaja peryjupyercs cam rno cede Ha OCHOBE yriia €CTECTBEHHOTO
OTKOCa 3TOr0 MaTepuaja. JTO rapaHTUPYeET MOCTOSHHBIH YPOBEHb 3aCHINH UIUXTHI 110
Bcell niuHe neun. [IpennokeHHast 3arpy304Hasi CUCTEMa MO3BOJIIET, TAKHUM 00pa3om,
HaOupaTh HEHTPAJIbHBIA CTOJO MUXTOBOrO MaTepHuaia 1, KOTOPBIH yiaydmaer
5} PeKTUBHOCTH TEIIOOOMEHA MEXAY BOCXOAIMUMH ra3aM U MUXTOH, CBOIS K
MUHUMYMY 3 ekt BausHus creHok. Kpome Toro, oHa obecrneynBaeT MOCTOSHHBINA U
OJHOPOAHBIA YPOBEHb 3arpy3KHU, YTO SIBISIETCS IPEUMYLIECTBOM B IJIaHE
NPOHULIAEMOCTH U pacrpeaesieHus ra3os.

Ha ¢ur. 1 MUHUManbHBIH 1 MaKCUMAJbHBIN YPOBHU IIUXTHI JIsI KaHAJOB 36, 36’

u 38, 38’ ykasansl o0o3HaueHusIMU Lyin 1 Lyvax. DTOT ypoBeHb oTOOpakaeT 0a30ByIO
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BBICOTY COOTBETCTBYIOIIEH IrpyAbl MaTepuana, cpopMUPOBAHHON B KaHAlax U AAJblIe
B COOTBETCTBYIOLIUX KPBIMIKAX.

HeoOxoaumMo OTMETHUTB, UTO, MOCKOJIbKY ypOBEeHb 60 3aChINU MHUXTHI
peryaupyeTtcsi cam no ce0e Ha OCHOBE yIJla €CTeCTBEHHOIO OTKOCA MaTepHana,
HaxXOASLIEerocs Ha HIXKHUX ydacTkax 54, 54’ meperoponok 48, 48’°, OH He 3aBUCHUT OT
ypPOBHS IUXTHI B KaHanax 36 u 36’. IIpu sTom ypoBeHb 60 3aCBHIMU MUXTHI MOXKET
MEHSATHCS NMyTEM U3MEHEHHUs PacCTOsAHUS D Mexay HUKHUMU KPOMKaMHU naHenen 44,
44’ oTXOnsIero ra3a U COOTBETCTBYIOIIMMH HUKHUMH y4acTKaMH (KaHaJoB) 36 u
36’. IlosTomy nanenu 44 u 44’ oTXOnAALIEroO raza NpeAnoOUYTUTENIbHO
CKOHCTPYHPOBaHbI KaK Cb€MHbIE€ CTEHKH HUJIM KaK CTEHKHU, CETMEHTHPOBAHHbIE TAKUM
00pa3oM, 4TO HUIKHHUI y4aCTOK MOJXKET, HaIIpUMep, 3aMEHSITbCS IPyruMm, Oosee
IJTUHHBIM WM 0OJiee KOPOTKUM y4acTKOM cTeHKH. Kak BrmosHe OyaeT moHATHO,

yBeJHYEHHUE paccTossHUs D OyaeTr yBeau4uuBaTh YpoBeHb 60 3aCHIMU MIUXTHI.
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OOPMVYIJIA U30BPETEHM A

1.  3arpy3ouHas cuctema AJs UIaXTHOU MeYyu BOCCTAHOBUTEJNbHOM IJIABKH,
BKJIIOYAKOIIasl B ce0s:
- pamMHYI0 KOHCTPYKLHIO (30) It yCTAaHOBKHM Ha BEPXHEM 3arpPy304YHOM OTBEPCTHH
IaxXTHOTO pe3epByapa (12) BOCCTAaHOBUTEIbHOM NJIABKH,
- LEHTPAJIbHOE LIAXTHOE YCTPOHCTBO (32), moaaepKkuBaeMoe paMHOM
KOHCTpyKuuel (30) u BBIMOJHEHHOE JJIs YAAJICHUSI OTXOMSLUINX ra30B U3 MeYU U
BBEJEHHS IPAHYJIHUPOBAHHBIX NIUXTOBBIX MATEPUAJIOB st (POPMUPOBAHHUS MTAOEIIS
(40) maTepuaioB B meYH, MPUYEM LEHTPAITbHOE IAXTHOE YCTPOHCTBO CONEPIKHUT:
- LEeHTpaJibHbIN 30HT (34) OJist BBITSIKKU OTXOJSIIEro rasa,
- napy NnepBbIX MUTAKMUX KaHaNoB (36, 36’) s mogadu nmepBoro MaTepuana, mno
OHOMY C KaXJ O CTOPOHBI LEHTPAJIBHOTO 30HTA 34, U
- napy BTOPBIX MUTAKIKUX KaHAJIOB (38, 38’) nyst mogauu BTOpPOTO MaTepHania,
PacCIOJIOKEHHBIX HAa COOTBETCTBYIOIUX CTOPOHAX MEPBBIX MUTAIOIINX KAHAJIOB,

NpUYeM HEHTPAJIbHBIN 30HT BKIIOYAET B ce0s mapy oOpalneHHbIX APYT K APYTY
nanenei (44, 44°) oTxoasimero rasa, 3aaIuX kaHai (40) OTXOASIIEero ra3a, npuieM
Ka)k/1asi MaHeJb OTXOJSIIEero ra3a B3auMOAEHCTBYET C COOTBETCTBYIOIIEH
neperopoakoii (48, 48’), uToObl 3a7aBaTh COOTBETCTBYIOUINN MEPBbIA MUTAOI HI
kaHas (36, 36'),

npudeM Kaxzaas neperopoaka (48, 48’) B3auMoaeicTByeT C COOTBETCTBYIOLIEH
BHemHel cTenkoi (50, 50'), yToObI 3a1aBaTh COOTBETCTBYIO M BTOPOM MUTAKOIIUN
kaHai (38, 38"), u

npudeM neperoponaku (48, 48’) umeroT HUXKHUE y4acTKu (54, 547), koTOpbIE
NPOCTUPAIOTCS B HANIPABJIEHUH APYT K APYTY HUXKE HEHTPaJIbHOTO 30HTA (34), 4TOOBI
3a7aBaTh HEHTPAIbHBIH MUTAIMHUI MPoxox (56), mpuueM CXOAAIIHIA Yepe3 MepBhie
NUTAOLIIHNE KAHAJIBl MATEPHAT MOXKET, PEKIe UeM MepeMelaThCs Yepe3 HEeHTPaTbHbIN
MUATAKO NN TPOXOJ, HAKAILIMBATHCS HA HUIKHUX ydacTkax (54, 54°) cornacHo yriy
€CTeCTBEHHOI'0 OTKOCAa MaTepuaa, o0ecrnednBasi TEM CAMBIM CAMOPETYJIHUPOBAaHUE

YPOBHS 3aChIIU NE€PBOr0 MaTepHalia B IIaXTHOM YCTPOUCTBE.

2. 3arpy3ouHas cuctema mo m. 1, mpudem Kaxkaas neperopozaka (48, 487)
COAEPKUT NMPAMON BepXHUM yuacTok (48.1, 48.17), npeAnoYTUTENbHO BEPTHKAJIBHBIH,

KOTOPBII COeNMHEH C HUKHUMHU y4acTKaMHM, MpUYeM HUKHHE y4dacTku (54, 547)
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MeperopoIOK MPOCTHPAIOTCS HIKE, YeM maHeu (44, 44') oTxoasmero ra3a u mnoj
KaHaJIOM (46) oTXOonsIero ra3a, NpuyeM LEeHTPaJIbHBIN MUTA MU poxon (56) umeer

Oonee y3koe monepeyHoe CeueHne MoToka, yeM kaHaj (46) oTxoasimero rasa.

3. 3arpy3ouHas cucTemMa Mo OAHOMY U3 MPENIIEeCTBYIOIINX MyHKTOB,
BKJIIOUaromas B cedst qBa OOKOBBIX muTates (42, 42'), KaKIbld U3 KOTOPBIX
YCTaHOBJICH Ha paMHOﬁ KOHCTPYKUHHU U OTKPBIBACTCA B M€Yb HHUIKE IO IOTOKY OT

LEHTPAJbHOrO IAXTHOTO YCTPOICTBA.

4.  3arpy3o4Has cucTeMa M0 OAHOMY U3 NPEALIECTBYIOUIUX NYHKTOB, IPUYEM
Ka)knasi BHEIHss cTeHka (50, 50') mmeer HUXKHUN y4aCTOK, COEJUHEHHBIH C pPaMOH,
9TOOBI 32/1aBATh MPOXOA LIUXTHI HUXKE MO MOTOKY OT LEHTPAJIbHOrO MUTAIIETO

MPOXO0Ja, KOTOPBIN BBIPABHEH MO BEPTUKAJIU C BEPXHUM 3arpy304HBIM OTBEPCTUEM

pesepByapa.

5. 3arpy3ouHas cucTeMa IO 1. 4, MpuYeM HUXXHUI y4acTOK KaXJ0i BHEIIHEN
CTEHKH COAEPIKUT CXOASLIUNCSA BOBHYTPb HA KOHYC Y4aCTOK U BEPTUKAJIbHBIN
y4aCTOK, KOTOPBIM PACMOJIOKEH C BBIPABHUBAHUEM BEPTUKAJIBHO C COOTBETCTBYHOILEH

MaHECJIbIO OTXOASAIECrO ra3a Ui Jajcc BOBHYTPb.

6.  3arpy3odHasi CUCTEMa IO OJHOMY M3 MPENIIeCTBYIOIUX MYHKTOB, MPUYEM
nanenu (44, 44') oTxoAsIEro ra3a yCTaAHOBJIEHBI BHYTPH LEHTPAIbHOTO 30HTA (34) ¢
BO3MOJKHOCTBIO CheMa IJisi 00eCnedeHus PEeryJupoOBKH MIOMAAN KUBOTO CEUEeHUSI
MOTOKa MEXAY HUKHUMHU KPOMKaMH naHeyen OTXOOAMEro rada U COOTBETCTBYHOIIUMHA

HHUXHUMHU YHaCTKaMU MEPEropoaokK.

7.  3arpy3odHasl CUCTEMa [0 OAHOMY U3 MPEAIIECTBYIOUINX MYHKTOB, IpUYEM
kpbitnka (70) 3aKkpbIBaeT BEpXHEE OTBEPCTHE KAXKIOTO U3 MEPBBIX H BTOPBIX
MUTAOIUX KAHAJIOB, MIPUYEM KaxXAasl KPbIIIKA COAECPKUT IO MEHbIIEH Mepe OJHY

3arpy304HyI0 TOUKY JUJIsl COEAMHEHHUs C CUCTEMOH Mojlauyl MaTepHualioB.

8. [ITaxTHast TeYb BOCCTAHOBUTEILHOM MIaBKH, BKJIOYAIOIIas B ceOst

maxTHBIN pe3epByap (12) BOCCTAHOBUTENbHON NJIABKH U 3arPy30YHYIO CHCTEMY T10
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OAHOMY U3 NMPEAMICCTBYHOIINUX NMYHKTOB, YCTAHOBJICHHYIO Ha BEPXHEM 3arpy304HOM

oTBepcTHH pe3epByapa (12) BOCCTAaHOBUTEJIBbHON MJIABKH.

9. IlaxTHas neyb BOCCTAHOBUTEJbHOMU IJIABKU IO M. 8, MpUUYeM pe3epByap
(12) BOCCTAaHOBUTEIBHOM MJIABKH UMEET, B LIEJIOM, IPSMOYTOJIbHOE MONEPEUYHOE

CCUCHHC.
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