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TPaHCIIOPTUPOBKH HACHITHOTO MaTepHasa MOCPEACTBOM IBHMKECHHUSI CAMOTEKOM, BKIIOYAIOIIEMY B CEOsI
YAJMHEHHBIH KOXKYX JIOTKA, 3aJalOIfi MyTh ITOTOKA JUIS 3TOTO HACBITHOTO Marephaja W MMEIOIIUi
M3HOCOCTOMKYIO OOJTMIIOBOYHYIO CTPYKTYPY, KOTOpast MOKPBIBAET MO MEHBIIEH Mepe 4acTh 0OpaIieHHOH
K IIyTH TIOTOKa BEPXHEH CTOPOHBI YIUIMHEHHOTO KOXKyXa JIOTKA, IPUYEM M3HOCOCTOMKAs OOJIUIIOBOYHAS
CTPYKTYpa BKJII0YaeT B ce0s nep(hOopHpOBaHHYIO INIACTHHY, IPUKPEIUICHHYTO K KOXKYXY JIOTKA X UMEIOIITYTO
MHOXKECTBO ITep(OPHPOBAHHBIX OTBEPCTHH, Yepe3 KOTOPBIE H3HOCOCTOMKHE BCTABKHU, COJEPIKAIIIUE TEJIO
Y YBEJINUEHHOE OCHOBAHHUE, BCTABJIECHBI B IEPHOPHUPOBAHHBIE OTBEPCTHS C MPOTHUBOJICHKAILEH ITyTH ITOTOKA
CTOPOHBI TAKUM 00pa3oM, YTO MX TEJIO IPOCTUPAETCS Yepe3 nepHoprupoBaHHOE OTBEPCTHE B ITyTh ITOTOKA,
MPUYEM C OJIHOW CTOPOHBI MX YBEIMUEHHOE OCHOBAHHE YIIHPAETCsI B Kpast ep(hOpUpOBAHHOTO OTBEPCTHSI C
MPOTUBOJICXKAILEH ITyTH IIOTOKA CTOPOHBI, a C IPyTOii CTOPOHBI X YBEIMYEHHOE OCHOBaHUE YIEP)KUBACTCSI

[0 MECTY KOXYXOM JIOTKA.
21 -
/ 222
221
] / 10

IV  LSS060C0C



10

15

20

25

30

135961

M3HOCOCTOUKUE IEPETPY30YHLIE UJIU PACIIPEIEJIMTEJILHBIE JIOTKU

O0nacTh TEXHUKU

Hacrosimee uso0pereHne OTHOCUTCS, B 00IIeM, K H3HOCOCTOUKUM JIOTKAM IJIsI
TPAHCIOPTHPOBKU HACBIMHBIX MAaTePHATIOB ABHKeHHEM caMOoTeKoM. Takue JOTKH
MOTYT MPEACTABIATH COOOM Meperpy30uHble UM PACTIPEACTUTEIbHbIE JOTKH, MPEKIe
BCETO paclpenesuTe/bHbIe JIOTKHU IJIs1 HCMOJb30BAaHMS B JKECTKHUX SKCIIyaTaLlHOHHBIX
YCJIOBHUSX, HAIPUMEP B IIAXTHBIX UJIM JOMEHHbIX Me4Yax WUJH T. II.

YpoBeHb TEXHUKHU

U3 ypoBHS TEXHHKHU B MJaHE TPAHCTIOPTHPOBKH HACBIMHBIX (TO €CTh,
XPaHSLIUXCS HABAJIOM — MIPUM. MEPEBOAUHMKA) XOPOLIO U3BECTHO, YTO
U3HOCOCTOUKOCTD (000OPYNOBAaHUS — MPUM. TTEPEBOTYHKA) SIBISIETCS CEPhE3HOU
npoOJieMoH, Mpeskae BCero, B cliyyae TPAHCIOPTUPOBKH HACBIMHBIX MATEPHAJIOB C
OCTPBIMHU KPasiMH YaCTHUL U/WIH NpU OOonbIInX oObemMax nepepajku. B mepsyro
ouepenib, 3TO ACHCTBUTEIBHO TaK, €CJIU MOJOOHbIE MAaTepUAIbl YAAPSIOTCS IPH 3TOM O
JIOTOK C OMpeJeJeHHON BbICOTHI HA BXOJHOW CTOPOHE, HApUMep, KOraa UX MOJAIT U3
MOABECHOr0 OYHKEpa MJIM aHAJIOTHUYHOTO 000PYHOBaHUS.

ITeperpy3ouHble UK pacrnpeneauTebHbIe JIOTKH COCTOST, B 001IeM, U3
YAJMHEHHOTO KOXKYXa WM KOpIyca, OObIMHO 3a[al0IIero KaHaj, Yepe3 KOTOpbIi
HACBIMTHbIE MaTepHaIbl TPAHCIOPTUPYIOT ABHKEHHUEM caMOTeKOoM. X BepxHsis
BXOJIHAsl MOBEPXHOCTh 3a1a€T, KaK MPaBUJIO, 30HY YIapHOTO BO3AEHCTBUS,
BOCIPUUMYHUBYIO K BO3JICHCTBHIO MOTOKA HACBITHOIO MaTepHuala U 30HY CKOJIbKEHHS,
OMpeneNAIIIyI0 HapaBjIeHHe MOTOKA HACBIITHOIO MaTepuana no JoTky. [IyTe motoka
JIOTKOB UMEET, KaK MPaBUJIO, MOJYKPYTJ0e, MOJYyOBaJbHOE UK JaKe 3aMKHYTOE
KPYTIJIO€ UJIU OBAJbHOE, MOCTOSHHOE HJIM BapbHPYyEMOE MOMEePEeYHOe CEYSHUE U MOKET
OBITh IPSIMONMHEHHON MU K€ MMETb OJUH HJIM HECKOJIbKO U3THOOB MO YCJIOBHUSIM
NpeArnoJiaraeMoro NpuMeHeHus (JIOTKOB — MPUM. nepeBoaunka). [leperpyzounbie
JIOTKU SIBJISIOTCS, KaK MPAaBUIIO, CTALIHOHAPHBIMU U, CJI€OBATEIbHO, MOTYT
YCTAHABJIUBATHCS HA OMIOPBI OOOMMH KOHLIAMH UJIM aKe Y4aCTKaMH MEXAY HUMH, B
TO BpeMsl KaK paclpeneuTeIbHble JIOTKHU SBJISIOTCS, KaK MPaBUIIo,

CMOHTHUPOBAHHBIMU TOJIBKO CBOUM BEPXHUM KOHIIOM Ha COOTBETCTBYHOIIEM
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MexaHu3Me, 00eCneuynBaKIeM HX TOBOpAauYNBaHUE U/WJIN Ka4aHUE JJIsl HATIPaBJICHUS
MOTOKAa HACBIITHOTO MaTepHalia B ONPEAeIeHHbIE TOUKH.

boeumn npenyiokeHbl MHOTHE TEXHUYECKHUE PEIICHUs AJIs NMPUAaHUs HaJJIexXaei
U3HOCOCTOUKOCTH MEPETPY30UHBIM HJIU PACTIPEAEIUTEIbHBIM JOTKaM, TaKHE KakK
CrelMaibHbie OOJUIIOBKH, U3TOTOBJICHHBIE U3 TBEPOTO METAJJia WU KepaMUIECKHUX
cioeB MU0 OONMIIOBOYHBIX MJIUTOK HJIU JTaXKe TaK Ha3bIBa€Mble TTOPOJHBIE KOPOOHI, B
KOTOPBIX CJIOW HACBIITHOTO MaTepHuajia YAEPKUBAOT CIEUATbHBIMU 3arpaluTeIbHBIMU
MJIacTUHaM® WK T. . [Ipu TOM, 4TO BCE 3TH TEXHUYECKHE PELIEHHUSI UMEIOT CBOH
MPEUMYIIECTBA, HEKOTOPBIE U3 3TUX TEXHUUYECKUX PEIIEHUM MAJIOMPUTOIHBI UJIH JAXKe
BOOOIIEe HE IPUTOIHBI IJIs1 Cy4aeB MPUMEHEHHUsI, B KOTOPBIX JIOTOK MOABEPKEH
BO3JEMCTBUIO 0COD0 KECTKUX 3KCIIYAaTALMOHHBIX YCJIOBUM, HAMPUMEP TAKUX, KaK B
cllydae UCTIOJIb30BAHUS PACTIPEACIUTEIbHOTO JIOTKA B COCTABE MIAXTHBIX WUJIN
JOMEHHBIX NeYei.

DakTUYECKH, BBICOKHE TEMIEPATypPhl U KOPPO3UOHHAS Cpeaa BHYTPH TaAKUX
IAXTHBIX WJU JOMEHHBIX MeUel UCKITIOYAI0T UJIN 3aTPYAHSIIOT UCIIOJIb30BAHUE
OTIpeAEeIEHHBIX MATEPHUAJIOB, TAKUX KaK MaTepHUaJbl, HE BbIAEP KUBAIOLINE
HEOOXOMUMBIX JUISI TEXIIPOLIeCCa TeMIIEpaTyp, HaIpUMep OOJBITUHCTBO CBS3YIOIINUX
BEIIECTB JIJIsl KOMIO3UTHBIX OOJIMIIOBOK MJIM Jake TBEpIbie (3aKaieHHbIE — IPHUM.
MepPEeBOUNKA) METAJLIBI, TEPSIIOIINE CBOK TBEPAOCTh B TAKUX 3KCILTyaTal[MOHHBIX
YCJIOBUSX.

Hpyras npobiemMa, Oyab TO CIydau MPUMEHEHUs ¢ TEeMIepaTypoid, OIU3KOH K
BHEIIHEHN TeMIepaType U, MPEXkKe BCEro, CAydau MPUMEHEHHUs C BBICOKUMH
TeMIepaTypamu, 3aKa0daeTcs B 3¢ PeKTe MOCTOSHHONW UM TOBTOPSIO IS CS
nedopmManuu Koxyxa UJIU KOPITyca JIOTKA, KOTopasi 0c000 OTPULIATEIbHO
CKa3bIBAETCS, HAIPUMEP, HA KOMITO3UTHBIX OOJUIIOBKAX, MPUBOIS K pa30UBaHUIO
3aLIUTHBIX UJIH U3HOCOCTOMKHUX CJIOEB.

Hakonen, HekOTOpbIE M3 U3BECTHBIX TEXHUUECKUX PEIISHUN HE 00eCIMeYnBaIOT
MPOCTOE MPOBEIEHUE PEMOHTAa U3HOCOCTONKON OONHMI[OBKY B OBIBIIUX B AKCILTyaTaIUH
JIOTKAX, NaXe €CJIN MOBPEKASCHHE OTPAHUYEHO TOJBKO HeOONBIITUM YyYaCTKOM BCETO
JIOTKA.

B US 6,250,450 B1 packpbiTa 0OMUIOBKA JJIsl yIAPHOU MTOBEPXHOCTH, KOTOpas
M3TOTOBJIEHA B BUJI€ YIAPHON OMOPHON MJIUTHI U3 OTJHUTOTO 3JaCTOMEPHOTO
MaTepuaja ¢ IPUINTBIMHU LETbHO(POPMOBAHHBIMHU BBIMTYKJIOCTSIMH, BBICTYHAIOIIUMU U3

Hee IJIs aKKYMYJUPOBAHUS IPAaHYJIMPOBAHHOTO MaTepuana, o0ecrneyrnBasi TeM CaMbIM
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CMEHHYIO TTOBEPXHOCTb U3HOCA, MPUYEM OOJMLIOBKA TAKXKE BKIIOYAET B ce0s
NpUCIIOCOONICHUS sl €€ MOHTHPOBAHUS Ha ynapHOW noBepxHocTH. [Ipn oueBHAHOCTH
TOTO, 4TO 3TO TEXHUYECKOE PELICHNE HE MOAXOAUT AJisl UCIONIb30BAHUS B CIy4asix C
BBICOKHMH TE€MIIEPATyPaMHU, MOBPEXKAECHHBIE OOJHUI[OBKH, KPOME TOTO, AOJIKHBI
3aMEHSATHCSA MOJHOCTBIO, aXKe €CJIM MOBPEKASHUE OTPAHUYEHO UX HEOOJIbIINUM
yuacTkoM. IIpu 3Tom obecnedenne oONMIIOBKH C pa3IMYHbIMU CBOWCTBAMH HA
Pa3JIUYHBIX YYACTKaX YBEJIUYHUBAET KOJUYECTBO INAroB AJs cOOpku/pa3zbopku.

B DE 2061554 packpeIThl NPOTUBOAEHCTBYIOIINE U3HOCY TEJIA, N3TOTOBJIECHHBIE
u3 KoMOMHauNK KapOuaa TBEPAOTO MeTajllla HJIH KePaMHYeCKOr0 MaTepuaa ¢
3JaCTOMEPHBIM MAaTE€PHUAJIOM, IPHYEM 3JaCTOMEPHBINA MaTEpPUAJ PACIOI0KEH KaK CIOH
MEXJY NPOTUBOAECHCTBYKIIUMHU U3HOCY TEJIAMH U NPEAOXPaHIEMON MOBEPXHOCTHIO B
pacueTe Ha AE€NCTBUE B KaUeCTBE MOAYUIKH, CMATYarIleld YAapHbIe HATPY3KU U CUJIbI
Ouennsi. B HEKOTOPBIX BapHaHTaX KOHCTPYKTHBHOTO BBIMTOJIHEHUS
NPOTUBONEHCTBYIOIUE U3HOCY TeJla UMEIOT (POPMY LIUIOB, YACTUYHO BCTABJIEHHBIX B
3JIACTOMEPHBIN CcoU. IIpu 0O4eBUAHOCTH TOrO, YTO 3TO TEXHUYECKOE PELUICHUE HE
NOAXOIUT IJISl UCTIOJb30BAHUS B CIYyUasiX ¢ BBICOKMMHU TEMIIEPATypaMH, HEOOXOIUMO
TaK>K€ OTMETUTD, YTO BCTABOUYHBIE INIYXHUE OTBEPCTUSI HA MECTE Pa3pyLICHHBIX UIIH
BBINABIINX TEJI, IPOTUBOAECHCTBYIINX U3HOCY WJIH MIHUIOB, IPEXAE BCETO B Cliydae C
TPAHCHOPTUPOBKOMN CNEKAOMUXC WU OTBEPKAAOUIUXCA MATEPUATIOB, MOTYT
3a0MBaTHCS TPAHCIIOPTHPYEMBIM MAaTEPUAIOM, 3aTPYAHSSI TEM CAMbIM 3aMEHY LIUIIOB.

B WO 2016/011500 A1 packpsiTa cucTeéMa JOCTYITHONW C OAHON CTOPOHBI
U3HOCOCTOMKOM HAKJAAKU C KPEMEXKHBIM 3JI€MEHTOM, HallpuMep AJil UCIOJb30BaHUs B
JOTKaX, KOTOpasi BKJIOYAEeT B ce0s: M3HOCOCTOWKHIA 3JIEMEHT, UMEIO NN OTBEPCTHE
(TO ecTh, rIyxoe OTBEPCTHE), KPETIEIKHBIH 3JIEMEHT, BBIITOJHEHHBIN 1T YCTAHOBKH B
OTBEPCTHE B H3HOCOCTOMKOM JJIEMEHTE, 4 TAK)KE B OTBEPCTUE B MOAIOXKKE,
MOAKJIAABIBAEMOH MOJ H3HOCOCTOHKHUN 3JIEMEHT U 3a0UBOYHBIE MPHCIIOCOOIEHHUS,
BBITTOJIHEHHBIE JUJI1 YCTAHOBKH, MPUYEM 3a0UBOYHbIE TPUCTIOCOOIEHUS NMPH UX
HCIOJIb30BAHUH MPUJIATAIOT YCUINE K MOBEPXHOCTH KPEMEKHOTO DJIEMEHTA AJIs
NPUHYIUTEIBHOTO (PPUKIIMOHHOTO BXOXKAEHHUS KPETEIKHOTO 3JIEMEHTA B 3aleNJICHHE C
U3HOCOCTOMKON HAKJIAAKON U CTEeHKaMH OTBepCcTUs B moaynoxke. Kak cbopka, Tak u
pa30opka M3HOCOCTOMKOIO 3JIEMEHTA CO CTOPOHBI H3HOCA (HAIPUMEp, CO CTOPOHBI
NyTH MMOTOKA JIOTKA) IPHU 3TOM SIBJISIETCS CJIOKHBIM IPOLECCOM, MTOCKOJbKY TpelyeTcs
MHO>KECTBO 3JIEMEHTOB U IIAroB JJs1 COOPKH MM Pa30OPKU KakJOro H3HOCOCTOHKOTO

snemMeHTa. HeoOX0AMMO Takke OTMETUTD, YTO MPOEMBbl HA MECTE Pa3PYLIEHHBIX HJIH
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BBIMABIIUX U3HOCOCTOMKHX 3JIEMEHTOB MOTYT 3a0MBATHCS TPAHCTIOPTHPYEMbBIM
MaTepualioM, 3aTPYAHsS TEM CaMbIM MX 3aMEHY, MPEeKIe BCEro B cliyyae ¢
TPAHCIOPTUPOBKOH CMEKAKIUXCS HIH OTBEPKAAILUIUXCS MaTEPUAJIOB.

TexHuueckas 3anaya

CrnenoBaTebpHO, LEIb HACTOSAIIETO H300PETEHUS 3aKII0YAETCS B
NpeIOCTaBIEHUH JIOTKA, TAKOTO KaK Meperpy304HbIil HIH pacrnpeaeauTelbHbIH JOTOK,
KOTOPBI uMeJ Obl XOPOILIYI0 M3HOCOCTOWKOCTD U OOJIBLIYIO AOJTOBEYHOCTh AaXKE B
KECTKHUX 3KCIUTyaTALHOHHBIX YCIOBHUSX, a Takke o0ecrednBa Obl MPOCTYIO U
HaJe)KHYIO COOpPKY M MPU 3TOM BBIIIOJTHEHHE PEMOHTA 0e3 0coObIX mpodiem.

OO6uiee onucanue n300peTeHus

Jns moCTHKEHUS BBIMIEYKAa3aHHOU [eJiu HacTosmee n300peTeHne B CBOeM
NEePBOM aCMeKTe MpeanaraeT neperpy304Hblid WIH paciupeaeuTebHbINA JOTOK s
TPAHCIOPTUPOBKHU HACBHIMMHOTO MaTepHUasia MOCPEACTBOM JBHIKEHHUSI CAMOTEKOM,
BKJIFOHAIOLUN B ce0s YIJTMHEHHBIH KOXKYX JIOTKA, 3aJal0 U MyTh MOTOKA AJIsl 3TOTO
HACBITHOTO MaTepuaja, HanpuMmep B Gopme kanana. JIOTOK BKiI04aeT B ceds
U3HOCOCTOWKYIO OOJMIOBOYHYIO CTPYKTYPY, KOTOpasi MOKPBIBAET, MO MEHbLIEH Mepe,
4acTh OOpalIeHHOH K MyTH MOTOKA, BEpXHEH CTOPOHBI YIJIMHEHHOTO KOXKYXa JIOTKA.
3TO U3HOCOCTONKAsI OONMIIOBOYHAS CTPYKTYypa BKIHOUaeT B ceOs mepHopupoOBaHHYIO
IIACTUHY, KOTOpas MPHUKPEMJieHa K KOXKYXY JOTKa U HMEeT MHOKEeCTBO
neppOopHUPOBAHHBIX OTBEPCTHUM, Yepe3 KOTOPbIE BCTABIEHbI H3HOCOCTONHKIE BCTABKH.
DTH BCTABKH COCTOSIT U3 T€Jia BCTABKU M YBEJIUYEHHOTO OCHOBAHUS U YCTAHOBJICHBI B
neppopHpOBaHHbBIE OTBEPCTHS C MPOTUBOJIEKALIEH MYTH MOTOKA CTOPOHBI TAKUM
o0pa3om, YTO UX TeJO MPOCTUpAETCs Yyepe3 nepopupoBaHHOE OTBEPCTHE B MYTh
MOTOKA, MPUYEM OHH YIEPKUBAKTCS MO MECTY MOCPEACTBOM yIOPa UX YBEITHYSHHOTO
OCHOBaHHUsI B Kpasi nepGopupOBaAHHOTO OTBEPCTHUS C MPOTUBOJIEKALIEH MYTH MOTOKA
CTOPOHBI HA MEPBOI CTOPOHE OCHOBAHMS U MOCPEACTBOM YIOPaA UX YBEJIHMUYEHHOTO
OCHOBAHHUSI B KOKYX JIOTKa Ha APYrol (MpOTUBOIOJOKHONW) CTOPOHE OCHOBAHHUS.

B cBoem BTOpOM acmnekTe n300peTeHne mpeaaraeT crnocod H3roTOBIEHUS
OTMMCAHHOTO 3/1€Ch MEPErpy30YHOr0 UJIH PACIIPEAECTUTEIbHOTO JIOTKA, IPUYEM CITOCO0
BKJIIOYaeT B ceOs maru:

(a) TOATOTOBKAa M3HOCOCTOMKOH OOJMIIOBOYHON CTPYKTYPHI MyTEM

I. obecnedenus nepGopUpOBAHHON MIACTUHBI, UMEIOLIEH MHOKECTBO

nepOpUpPOBAHHBIX OTBEPCTHI, U
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Il. yCTAaHOBKHM H3HOCOCTOMKHMX BCTaBOK B Kaxkaoe nepGopupoBaHHOE OTBEPCTHE C
NPOTUBOJIEKAIIEH MyTH MOTOKA CTOPOHBI TAKUM 00pa3oM, YTO OHH YIHPAKOTCS
UX YBEJIMYEHHBIM OCHOBaHHEM B ep(OPUPOBAHHYIO IJIACTHHY,
NPEeANOYTUTENBHO ¢ TepPOopHPOBAHHON MIACTUHON, IEPEBEPHYTON
oOpalmeHHO! K MyTH MOTOKA CTOPOHOM BHU3,

(6) cOopka meperpy304HOro WM PacrpeaeuTeIbHOTO JOTKA MyTeM
COeNMHeHUs YAJTUHEHHOTO KOXKYyXa JIOTKAa ¢ M3HOCOCTONUKOM 0OTUIIOBOYHOM
CTPYKTYpO# MyTeM MPUKpPeTieHus: nepGopupOBaHHOHN MIACTHHBI K YAJTHHEHHOMY
KOXKYXY JIOTKA.

BrimeonucanHbIil c1oCO0 U3rOTOBNIEHUS, CAMO COOOU pa3yMeeTcs, TaKKe MOKET
OBITH HCTIOTB30BAH IJISl MEPEAEIKH UMEIOIETOCs MePerpy304HOro Uiu
pacmpeneauTeIbHOTO JIOTKA, He CHaOKEHHOTO M3HOCOCTOMKOMN OOJNUIIOBKOW UK
000pyI0OBaHHOT'O APYTUM THIIOM 3aLIUTHI OT H3HOCA. B Takux ciaydasx UMEIyRCs
CHUCTEMY 3aIIUThI OT H3HOCA (MPpH HEOOXOAUMOCTH ) AEMOHTHPYIOT U3 KOXKYyXa JIOTKA
nepea TeM, Kak 3aJelCcTBOBAaTh ero Ha cbopounom mare (0) B paMkax B. y. cmocoda ¢
UCIIOJIb30BAHUEM HOBOTO M3HOCOCTOWKOH OOJULIOBOYHOH CTPYKTYPHI,
MOATOTOBJIEHHOTO Ha mmare (a).

B cBOeMm TpeTheM acmekTe U300peTeHne npeagaraet cnocod peMoHTa
OTMMCAHHOTO 3/1€Ch M OBIBLIETO B 3KCIIyaTaIlUU MEPErpy304YHOrO HIIH
pacupeaenuTeNIbHOrO JIOTKA, IPUYeM Criocod BKIOYaeT B ceds maru:

(a) paszbopka ObIBIIETO B 3KCIIyaTallMU MEPErPy304HOTO UIU
paclpeaenuTeNbHOrO JIOTKA yTEeM OTCOEUHEHHS U CheMa YJUIMHEHHOTO KOXyXa
JOTKa ¢ U3HOCOCTONKOM OONMIIOBOUHON CTPYKTYPBI MyTEM

1.  u3BIEUEHHS JIOOBIX U3HOMIEHHBIX UJIM Pa3pyIIEHHBIX (UJIH, €CJIU HYXKHO, BCEX)
U3HOCOCTOMKHMX BCTABOK M3 M3HOCOCTOHKOro OOJMIIOBOYHOTO OJIOKa,

il.  YCTaHOBKH HOBBIX U3HOCOCTOMKHX BCTABOK B KaXXI0€ MyCTOE
nepopUpOBaHHOE OTBEPCTUE C MPOTUBOJEKALIECH MyTH MMOTOKA CTOPOHBI
TaKUM 00pa3oM, YTO OHU YIIUPAIOTCA UX YBEJIHYEHHBIM OCHOBAHHUEM B
nepOpHUPOBAHHYIO MJIACTUHY, MPEANOYTUTENBHO ¢ TepHOpHPOBAHHON
IJIACTUHOH, MepeBepHYTOH 0OpalleHHO! K MyTH MOTOKAa CTOPOHOH BHH3,

(6) mnoBTOpHas cOOpKa MEPETPY30YHOTO UJIU PACTPEAEIUTEIBHOrO JIOTKA MyTeM
COeNMHeHUs YAJTUHEHHOTO KOXKYyXa JIOTKAa ¢ M3HOCOCTONUKOM 0OTUIIOBOYHOM
CTPYKTYpO# MyTeM MPUKpPeTieHus: nepGopupOBaHHOHN MIACTHHBI K YAJTHHEHHOMY

KOXYXY JIOTKA.
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Kak MOXHO CYyIHUTb MO BBILIEU3JIOKEHHOMY U KaK OyAeT NOMOJHHUTEIbHO
IPOVJLIIO CTPUPOBAHO J1ajiee MO TEKCTY, HacTosAIee H300peTeHNe Mpenyiaraet
OPHUTHHAJbHBIN CI1OCOO ISl MOJTYYEHHUsS IEPETPY30UHOTO WU PACTIPEAeIUTEIbHOrO
JIOTKa, CHaOKEHHOTO U3HOCOCTONKON OONHMIIOBKOM ¢ paCCUUTAHHOW HAa 0C000
CJIOKHBIE SKCIUTYaTallHUOHHBIE YCIOBUS KPENEKHOU CUCTEMON AJsI H3HOCOCTONKOMN
OOJINIIOBKH, B KOTOPOI BCTaBKH SIBJISIIOTCS YAEPKUBAEMBIMH IO MECTY MOCPEICTBOM
3axBaTa WJIH 3a)KUMa UX YBEJIHMYEHHOTO OCHOBAHHS MeXAy neppopupoBaHHON
MJIACTUHOMN U KOXYXOM JIOTKA. Takol neperpy304HbIi UK PACHpPEeaeauTeIbHbIN
JOTOK, KPOME TOTO, MOET HU3TOTABINBATHCS MPOCTBIM CIIOCOOOM HIIH aXKe MOKET
PEMOHTHUPOBATHCS C BHIMOJTHEHHEM 3aMEHBI TOJIbKO M3HOLIEHHBIX HUIM Pa3pyIIeHHBIX
(To ecTh, B oTiuune ot US 6,250,450 B1) unu naxe BCeX BCTABOK, IPUUEM JTaxkKe B
cllydae, KOrja JIOTKHU 3KCILUTYaTUPOBAJINCH B PEKUME TPAHCIOPTUPOBKU CIEKAIOIUXCS
WJIU OTBEPKAAKIMNXCS MaTepuanos (To ecth, B otauune oT DE 2061554 unu WO
2016/011500 A1). Kpome Toro, u3BieueHHbIE BCTABKH MOTYT OBITh 3aMEHEHBI
APYTUMHU BCTaBKaMH C OTJUYAIO LIUMHUCS Pa3MEPHBIMH UJIH U3HOCOCTONKUMHU
XapaKTePUCTHKAMH, KaK OyAeT pa3bsiCHEHO B JOMOJHHUTEIbHBIX JETAJAX ajiee Mo
TekcTy. Takke cieayeT OTMETUTh, YTO H3HOCOCTONKNE BCTABKU HEOOXOIMMO BCETO
JUILIb BCTABIATH B eppoprpOBaHHBIE OTBEPCTHS B NEePHOPUPOBAHHON MIACTHHE CO
CTOPOHBI, MPOTHBOJEXKAIEH MyTH MOTOKA (MPEAMOUYTHTENbHO, BCTABJISIS UX TOT/A,
Kornaa nepOpHUpPOBAHHYIO MJIACTUHY MEPEBOPAUNBAIOT BEPXHEH CTOPOHOH BHHU3, TO
€CTh KOTJa OOpAINeHHY0 K MyTH MMOTOKA CTOPOHY MOBOPAYNBAIOT BHHU3), TIOCIIE YEro
uX QUKCUPYIOT IO MECTY MPOCTBIM CIIOCOOOM M BCE CPasy, MPUCOECTUHSSA
nepOpHUPOBAHHYIO INIACTHHY K KOXKYXY JIoTKa. Takum oOpa3om, B OTIHYHE OT
U3BECTHBIX TEXHUYECKUX PELICHUI HUKAaKHe JOMOJTHUTEIbHBIC AT U HUKAKHe
JOTIOJTHUTEJIbHbIE MPUCITOCOONEHHS I MHAUBUAYAJIbHON QUKCALMH KaXTOH U3 HUX
He TpeOyroTes (B otnmuue, Hanpumep, oT WO 2016/011500 A1). Kpome Toro, kak 310
CMOJKET OLIEHUTD CIEeLHATUCT, NPEeAJ0XKEeHHAas! KOHCTPYKLUS U3HOCOCTONKOMN
OOJNMIIOBOYHON CTPYKTYPBHI, YAEp)KUBaeMasi BHYTPH KOXKyXa JIOTKA, AejaeT e€ 0cobo
YCTOWYMBBIM K fepopManusaMm JOTKA U QIYKTyaIUsIM TEMIIEPATYPhI.

ITepdpopupoBaHHBIe OTBEPCTHS B epPOPUPOBAHHON IIACTUHE MOTYT HMETH
00y COOTBETCTBYIOIMYIO Gopmy u pasmep. [IpenmodrureapHo, nepHopupOBaHHbBIE
OTBEPCTUS SIBJISIIOTCS KPYTJIBIMHU, OBaJbHBIMH, MHOTOYT'OJbHBIMH, CEPTIOBUIHBIMH U T.
n. no ¢popme, HaubGonee NPEANOYTUTENBHO, OHH UMEIOT B IMOMEPEYHUKE KPYTIIOe

NMONMEPEUYHOEC CCUECHUE, TO €CTh MOMECPEUHOC CCUCHUEC, NMPOXOAALNECE MapaJICJIbHO UX
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6azoBoii miockocTu. B 001meM, BCTaBKHM UMEIOT B OMEPEUHNKE 0a30BOE MONEPEUHOE
ceueHue, KOTopoe, MO CYIIEeCTBY, COBNANAET C MONEePEYHbIM CeUeHUEM
nepOopHUPOBAHHOTO OTBEPCTHS, IO MEHbIIEH Mepe, B TOH YaCTHU BCTaBKHU, KOTOpas
NPUMBIKAET K €€ OCHOBaHMI0. [locanky BCTaBKHM BHYTPH neppopHpOBAHHOTO
OTBEPCTUS OCYIIECTBJSIOT, KaK MPaBUIIO, IO TUIY MOCAJKU C 3a30pOM, TO €CThb
OCTaBJIsISl TOCTATOYHBIN 3a30p AJIs1 CBOOOAHON MOCAAKH BCTABKH, IPUYEM
YBEJIMYEHHOE OCHOBAHUE BBHIMIOJHEHO C pa3MepamMu U GOpMOM, 0OeCIeunBaOIIUMH €ro
yIop B Kpail uiau rpaHuny neppopupoOBaHHOTO OTBEPCTHUS UM CTONOPEHHE UMH (U
KOJKYXOM JIOTKA IOCJI€ BBIMOJHEHUsI COOPKH JIOTKA). B ompeaeneHHpIX ciaydasx Mexay
rpanuLeil nepGoprupoOBaHHOTO OTBEPCTUSA U BCTABKOM MOXKeET OBITh Oojee
NOAXOISIIIEH HIIH JKeJlaTeNbHON OoJiee MIOTHAs MOCaIKa, TaKas Kak MepexoaHast
(nenooeudicnas) mocagka UIU Ia)e MOCaaKka ¢ HaTATOM.

Takum 00pa3zom, OCHOBaHHE, KOTOPOE, B 00IIeM, nMeeT OONBIIUN pasMep, YeM
pasMep Teja BCTaBKHU U pa3Mep nepGopupoBaHHOTO OTBEPCTHS, MpeAypeKaaeT
BO3MOYKHOCTh MOJHOTO MPOXOXKAEHUS BCTABKHU Yepe3 nepPpopupoBaHHOE OTBEPCTHE.
PazMepbl H3HOCOCTOMKMX BCTaBOK MOKHO aJalTUPOBATh B 3aBUCUMOCTH OT
HachlMHOro Matepuana. Kak npaBuiio, ux pasMepsbl cleAyrolue: JuaMeTp - OT
npuMepHO 20 1o npumepHo 200 MM, BeicoTa - OT npuMepHO 20 o npumepHO 200 MM.
s ciydaeB NpUMEHEHUs], HallpUMep B pacHpeeNuTeIbHOM JIOTKe, HCTIOJIb3yEMOM B
IIaXTHON MJIM JOMEHHOH nmeun, HanboJiee MOAXOASIUMHI Pa3MepPaMu sIBIISTIOTCS,
Hanpumep, oT npuMepHo 40 no npumepHo 70 MM, HannpuMmep npuMepHO 50 MM ans
auametrpa u ot npuMepHo 40 1o npumepHo 70 MM, HannpuMep npumepHo 50 MM s
BBICOTHI. PaccTosinue (MpOCTPAHCTBEHHOE PA3HECEHUE) MEXKAY ABYMS COCEAHUMHU
nepOpUPOBAHHBIMU OTBEPCTUSIMH HJIM BCTABKAMHU TaK)K€ MOJKET BapbHUPOBATHCS, HO,
KaK MPaBUJIO, IO BEJIMYUHE OHO, IO CYIIECTBY, TOTO € CAMOro MOpsAAKa, YTO U
auaMeTp nepPopUpOBAHHBIX OTBEPCTHUH MM BCTABOK, MPEAMOYTUTEIBHO
(MuHUMAaNbHOE) CBOOOTHOE PACCTOSIHUE MEKAY ABYMSI COCEIHUMU
nepOopUpPOBAHHBIMU OTBEPCTUSIMH WU BCTaBKAMHM, COCTaBJsAeT OT npuMmepHo 0,1 mo
npumepro 10, Gosee npennmodruTenbHo oT npuMepHo 0,3 1o mpuMepHO 3, KPaTHOM
BEJIMUHMHBI AUaMeTpa nepPOprupPOBAHHOTO OTBEPCTHUS UIIU BCTABKHU.

Kaxk yxe ynmoMuHanaoch Belllle, Ieperpy304Hble UM paclpeeuTeIbHble JOTKU
o0pa3yroT, B 001eM, KaHaJI, UMEIO LU MO CYLIECTBY MOJYKPYTJIOE HIIH MOJyOBaJIbHOE
nonepeuHoe ceueHne. OQHUM U3 MPEUMYINECTB HACTOSIIETrO H300PETEHUS SBISIETCS

TO, YTO padMEpP BCTABOK B CPABHCHHH C KpI/IBI/I3H0ﬁ JIOTKA ABJIACTCA, B O6H.[€M, TAKHM,
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4TO HU pOpMa OCHOBAHUS BCTABOK, HU (opmMa nepHopupOBaHHBIX OTBEPCTUH HE
IOJKHBI YBSI3bIBATHCS C KPUBU3HOMU JIOTKA B MOMEPEYHOM CEYEHHH, TO €CTh ILIOCKOE
OCHOBaHHUE M Kpyrible nmepPOoprupOBAHHBIE OTBEPCTHS MO BCTABKH KPYTJIOTO CEYEHHS
SBISIOTCS JOCTATOYHBIMH I HaJJIeKalell Mocagku OCHOBAHUS TaK, YTO KOXKYX
J0TKa, OyAydHn cOOpaHHBIM ¢ H3HOCOCTONKOM OONMMIIOBOYHON CTPYKTYpO#, Oyaer
yAEp KUBATh BCTABKU B 3apukcupoBaHHOM cocTossHMU. Camo coboil pasymeeTcs, mpu
JKEJTAHUHU UM €CIIU CUUTAETCS He0OOXONMMBIM, popMa OCHOBaHUS HWIH Gopma
nepOpUPOBAHHOTO OTBEPCTHS MOXKET OBITh aIaNITUPOBAHA C YIETOM KPHBU3HBI
(ToTKa — IpUM. IEPEBOAYHNKA) B TONIEPEUHOM CEUECHUU.

Teno U3HOCOCTOWKHUX BCTABOK, KaK MPABUJIO, UMEET MONEPEUYHOE CEUECHHE 10
CYIIECTBY NMPSMOYTOJbHOHN, KOHUYECKON HJIM TPEYroJIbHOHU (HOPMBI B
NEPNEHAUKYJIAPHON UX OCHOBAHUIO MJIOCKOCTH. Bepx BCTaBOK, TO €CTh
NPOTUBOJIEKAINNH OCHOBAHHIO BCTABOK KOHEL, MOXKET HMETh JTHOOYIO
COOTBETCTBYIOIYIO GOpPMY - OBITh IPABUIILHOW UM HETTPABUJIBHON (DOPMBI, MIIOCKHUM,
BOTHYTBIM FJIM BBIMYKJBIM U T. 1. Haubosee npeanoYTUTENbHO, BCTABKU UMEIOT
NONEPEYHOE CeUeHHE B 00IeM KyIMoJooOpa3HOi UK MOJTYOBaJbHOW (POPMBI B
NEePIEeHANKYJISIPHONH UX OCHOBAHUIO MJIOCKOCTH. BCTaBKM MOTYT OBIThH MOJBIMU WU
MOJIHOTEBIMU, TPEANOYTUTENBHO, OHH SABJISAIOTCA NOTHOTENBIMU. OHH MOTYT OBIThH
U3TrOTOBJIEHBI (PAKTUYECKH U3 OJHOTO MaTepuaia, Habopa UM CIUIaBa pa3IMIHbIX
MaTepHuaoB, 1HOO ke OHU MOTYT UMETh KOMIIO3UTHYIO CTPYKTYpYy. B 3aBucuMocTu ot
IpEeAINoaraeMoro UCIOJb30BaAHUS, NMPEKIEe BCErO OT TUIA HACBIITHOIO MaTepuala u
pabouux Temreparyp, IpUMEHSEMbIi 1J U3rOTOBJIEHUS BCTABOK, MAaTEPHUANl MOXKET
BBIOMPATHCSA, HAPUMEP, U3 TEXHUUECKNX KEPaMUUYECKHX MaTepHalioB (KpeMHe3eMHas
KepaMHuka, kepamuka Ha ocHOBe SiC, kepamuka Ha ocHOBe SizNy u T. 1.), 6emoro
JUTEHHOrO 4yryHa, U3HOCOCTONMKOM CTalu, MaTepuana sl HIOBEPXHOCTHOTO
ynpouHeHus u T. 1. Camo coboii pazymeeTcs, 4TO 3TH H3HOCOCTOWKNE BCTABKU MOTYT
U3TrOTAaBIUBATHCA JIFOOBIM COOTBETCTBYIOIIUM CITOCOOOM, TAKUM KaK JIUThE,
MexaHn4eckass o0paboTka UM HANBIJIEHHE MaTepuaa.

JIOTOTHUTENBHO, MPEAIOKEHHOE H3HOCOCTOHKasA OOJHIIOBOYHAS CTPYKTYpa
MOKET BKJIIOYATh B C€0s BCTABKU C PA3IMYHBIMU (BApbUPYEMBIMH) BIOJb MMYTH MOTOKA
pa3MEpHBIMHU /MU U3HOCOCTOHKHUMH XapaKTEPUCTUKAMH, HATIPUMEp BbICOTA
(BBIMUpPAHUS) BCTABOK MOXKET OBITh YMEHbIIEHA HA BBIXOJ€ JIOTKA UIH MOXKET
MOCTETNEHHO YMEHBIIAThCS BAOJb YTH MOTOKA A1 o0ecrieueHus: 0ojiee BBICOKUX U

YBEJIUYEHHBIX CKOPOCTEN MaTepuala Ipu CX0Je C Neperpy304HOro uiu
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pacupeaenuTeNbHOrO JIOTKAa. ATBTEPHATHBHO WIIH JONMOJHUTEIBHO,
NPOCTPAHCTBEHHOE PA3HECEHHE MEXAY COCEIHIMHU BCTABKAMH W/UJIU CXeMa
nepOopHUpPOBAaHHBIX OTBEPCTHH B nepopupoBaHHON MiacTUHE W/HiIH pasmep u popma
nepOpUPOBAHHBIX OTBEPCTHI MOTYT BAapbHPOBATHCS BAOJb MMYTH MOTOKA.
ANbTEpHATHBHO WJIM JONOJHUTENBHO, U3HOCOCTOHKOCTD W/HJIM MaTepHall BCTABOK
MOTYT Pa3HUTBHCA B 3aBUCHMOCTH OT UX PACTIOJNIOKEHHUS BIOJb MyTH IMOTOKA.

IIpu ToM, uTO 3aaHHas B NepHOPUPOBAHHON MIACTHHE CXEMa
nepGopupoOBaHHBIX OTBEPCTHH, a CIEJOBATEIbHO U CX€Ma BCTABOK B COCTaBe
U3HOCOCTOMKON OOJIMIIOBOYHON CTPYKTYPbI, MOTYT OBITh MPABUIBHON UITH
HenpaBWIbHON popMbl, meppoprpoBaHHBIE OTBEPCTUS B Iep(HOPHPOBAHHON MIACTHHE,
NPEANOYTHTENBHO, PACIIONOXKEHBI MapajIeIbHBIMHU PsANaMu, OO (BCE) JIMHEHHO
COBMEIIEHHBIMH, MO0 CMEIEHHbIMHU (KaK MMPAaBUJIO, 1BA HA Ba) OTHOCHTEIBHO APYT
apyra. B Hanbosee npennodTUTENbHOM KOHCTPYKTHBHOM BBINIOJHEHUH J1BA COCETHUX
napaJuieIbHbIX Psifja CMELIeHbl OTHOCUTENBHO APYT APYra Ha MOJIOBUHY PACCTOSHUS
MEKJy IEHTPaMH IBYX COCeNHHNX nepdopupoBaHHbIX oTBepcTuii. Eciun
nepdopupoBaHHBIE OTBEPCTHUS PACIIOJOKEHBI APAJJICIbHBIMHU PANaAMH, OHU
NPEeANOYTUTENbHO OPUEHTUPOBAaHBI oA yriioM oT 0 1o 90° OTHOCUTENbHO NMYTH
NOTOKa, HauboJjee MPeAnOYTUTENBHO MO YyriaoM B 90°, TO eCcTh monepek NyTH MOTOKa,
npuyeM nepGopupoOBaHHBIE OTBEPCTUS B COCEHHUX PSAAAX CMEUIEHBl OTHOCUTENbHO
apyr apyra. B nmroGoMm ciydae, npu COOTBETCTBYIOLIEM BBIOOPE CXEMBI
nepOpHUPOBAHHBIX OTBEPCTHI/BCTABOK, UX IUIOTHOCTH (KOJHUYECTBA
nepGopUpOBAHHBIX OTBEPCTHI/BCTABOK HA €AUHUIY TJIOMIAIH MOBEPXHOCTH), a TAKXKe
pa3MepoB BCTABOK, TAKUX KaK UX BBICOTA, JUaMeTp (MPEXaAe BCEro, UX MHUPHHA MPH
NEPIEeHANKYJISIPHOM OPUEHTANH OTHOCUTENBHO MyTH MOTOKA) U (popMBbl, HacTos e
n300peTeHne Mo3BOJISIET MOJYUUTh TAKOU ke caMbiil 3pdekT, uTo u B ciydae ¢
U3BECTHBIMH MOPOJIHBIMH KOpPOOaMH, TO €CTh UTO CJIOH MaTepHana yaepKUBAaOT Ha
nepOopUPOBAHHON NMIACTHHE MEXIY BCTABKAMHU, PEIOXPAHSAS TEM CAMbIM KakK
nepOpUPOBAHHYIO MJIACTHHY, TAK U BCTABKU OT aOpa3uBHOrO BO3AEHCTBUSA
HACBITHOTO MaTepuana. IToT 3¢ PeKT MOPOIHBIX KOpOOOB mpencTapisier codboi
0COOBIi UHTEPEC, €CITU MEePEeTPY30UHbIN UM pacCIpeNeTUTEIbHBIN JOTOK padoTaeT Ha
nojavy yaapsomerocs HaCBIMHOTO MaTepuana. B Takux ciydasx cxema, pasMepsl U
KOJINYECTBO BCTABOK B 30HE YIAPHOTO BO3AEHCTBHS MOTYT OBITh aJJalITHPOBAHBI B

pacyeTe Ha CreUHaJbHOE CO3aHue 3TOTo 3¢ PeKTa MOPOTHBIX KOPOOOB.
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Koxyx notka u neppopupoBaHHas MIACTHHA MOTYT OBITh U3rOTOBJICHBI U3
TF000ro MOAXOASLIEro MaTepuana, U3BECTHOTO CIELHATUCTY, HCXOAS U3
NpeAnoJaraeMoro UCIOJb30BaAHUS JOTKA W/ WU PACTIONOKEHU (NIIACTHHBI — IPUM.
nepeBOAYNKa) BIOJb MYTH MOTOKA JIOTKA. IIpexxae Bcero, OHM MOTYT OBITh
U3TOTOBJIEHBI U3 CTAJH, TOJCTOJUCTOBBIX 3arOTOBOK C YIIPOYHEHHONW MOBEPXHOCTHIO,
TBEPJbIX MaTepUaIoOB U T. II.

HeobxonumMo OTMETHUTD, YTO, €CJIH KEJATEJbHO UIIU CUUTAETCS HEOOXOAUMBIM
UJIY MOJI€3HBIM, TO MEpPerpy30UuHble UIIN paclpeleuTeIbHble JOTKHU COrJIaCHO
HACTOSIIIEMY M300PETEHUIO MOTYT BKJIIOUATh B Ce0s1 ONMMCAHHYIO 37€Ch CIEeUaAIbHYIO
HU3HOCOCTOWKYIO OOJIMIIOBOYHYIO CTPYKTYPY TOJBKO HA HEKOTOPBIX YHACTKAaX NMyTH
MOTOKA, B TO BPeMsI KaK OJIMH MJIM HECKOJBKO IPYruxX y4acTKOB B Ipejenax nyTu
MOTOKA MOTYT OBITh 3a/1aHbI 0€3 CMeUaJbHBIX H3HOCOCTOWKHX MPUCITOCOONCHUN HIIH
¢ OOBIYHBIMHU CUCTEMAaMH 3aIMUTHI OT U3HOCA, HAMPUMEP YIACTKH C OOBIYHBIMHU
yAEP KUBAIOIINMHU MPUCIOCOONCHUSMH MO THITY MOPOAHBIX KOPOOOB W/HMIIM YUACTKHU C
0OBIYHON OOJNMIIOBKON C YIPOUYHEHHON MOBEPXHOCTHIO U T. 1I.

B koHTEKCcTE HacTosIIIero H300PEeTEHHS BhIPaXKEHUE KIIPUMEPHOY» JJISI YUCIOBOTO
3HAYEHUS O3HAYAET, UTO YKAa3aHHOE 3HAUCeHHE BKJIOYaeT B ceds + 20 %,
npeanoyturenbHo + 10 %, 6onee npennoutureapbHo £ 5 %, OT yKa3aHHOTO 3HAYCHHUS.
BripaskeHust «AUaMeTP» U «BBICOTA» UCIOJB30BAHBI B UX OOBIYHOM 3HaYeHUH. B
ciaydae ¢ 0ObeKTaMH HENpaBUIbHON (OPMBI 3TH BBIpAXKEHUS 0003HAYAIOT
apupMeTHIecKoe CpenHee dTHX Pa3MEPOB.

KpaTtkoe onucanue ueprexen

Jlanee, Ha OCHOBe NpHUMepa NPUBEAECHO ONMUCAHUE NPEANOYTUTEIbHBIX
BAPHAHTOB KOHCTPYKTUBHOTO BBIMOJHEHHS COTJIACHO H300PETEHUIO CO CCBHIIKOM Ha
npujiaraeMble YepTexH, Iae:

Qur. 1 CXeMaTUYHBIA BHJ B aKCOHOMETPUH (4aCTH) paclpeaeIuTeIbHOrO
JIOTKA, HalpUMep JOTKA, UCIOJIb3yEeMOro B HIAXTHBIX WJIM JOMEHHBIX Ieuax, U

Qur. 2 CXE€MaTHYHBIN BUJ B NONEPEYHOM pa3pese, NOKA3bIBAK NN
MONEPEUHOE CEUCHHUE NMPUMepa N3HOCOCTOHKON O0IULIOBOYHON CTPYKTYPHI,
CMOHTHPOBAHHOHN Ha KOXXYXe€ JIOTKA, B OCHOBHBIX Y€pPTax MOKa3aHHOW Ha ¢ur. 1.

JlonOTHUTENbHBIE OTIUYUTEIbHBIE OCOOCHHOCTH U MPEUMYLIECTBA HACTOSIIErO
n300peTeHNs CTAaHYT OYEBUIHBIMH Ha OCHOBAHUU MPHUBEAEHHOTO HIXE JETAaIbHOIO,
HO HE HCYEPIBIBAIOLIET0 ONHUCAHUS HECKOJbKUX BAPUAHTOB KOHCTPYKTUBHOTO

BBITIOJIHEHUS CO CCBIJIKOM Ha npujara€Mbi€ YCPTEKH.
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OnucaHue NpeAnOYTUTENbHBIX BAPUAHTOB KOHCTPYKTUBHOI'O BBIIIOJHEHUS
IMpuBenenHoe nanee nmoapoOHOE OMUCAHKUE OMHUCHIBaeT U300peTeHue donee
JE€TAJIBHO Ha OCHOBE BAPUAHTA KOHCTPYKTUBHOIO BBINOJHEHUs PACHPENEIUTEIBHOTO

JIOTKA, HCIOJIb3YEMOTO, MPEKAE BCErO, B ClIydasx SKCIJIyaTalHuu C
BBICOKOTEMIIEPAaTYPHBIMHU PEKUMaMHU, HAIIPUMEDP B LIaXTHOW MU JOMEHHON Meuu.
Camo co0oii pasyMeeTcs, YTO CIELHUANHUCT JErKO MOXKET MOHATh, YTO YKa3aHHOE
ONHMCaHNE PABHBIM HJIM AaHAJIOTHYHBIM 00pPa3oM MPUMEHHUMO U K CIIy4asiM
SKCIUTyaTallUu ¢ HU3KOTEMIIEPATYPHBIMHU PEKUMaMHU HJIH, B O0IIEM, K MePEerpy304HbIM
JIOTKaM.

Hacrosmee n3obperenne B cBoeM cieln(pUUIECKOM acCleKTe Mmpeaiaraet
CIOCOOHYIO BBIAEPKUBATH BBICOKHE TEMIIEPATYPbI KPEMEKHYIO CHCTEMY AJIS
U3HOCOCTOUKOW OOJUIIOBKY, HATIPUMEP ISl paCTIPeeTUTEIbHOTO JIOTKA 1,
PaCMONIOKEHHYI B KOHYCE KOJOUWHUKOBOTO 3arpy304HOrO YCTPONUCTBA JOMEHHOU
neuyn. PacnpenenurensHblil 1OTOK 1, Kak mpeacraBieHo Ha gur. 1, a Takxke Ha ero
IeTaNInpoBKe Ha Gur. 2, BKIrOUYaeT B ceOs 3anaHHbIA B popme kaHana Koxyx 10
JOTKAa, Ha CBOEH BXOJHOW CTOPOHE IJII HACBIITHOTO MaTepHuaia HMEIO NN OObIYHbIe
npucrnocoOneHus At QUKCAUN paclpeaeTuTeIbHOTO JIOTKA HA OOBIYHOM
BpPAILaTEIbHO-IIOBOPOTHOM MEXaHU3ME.

BHyTpeHHSsI MOBEPXHOCTh KaHaja pacIpeaeuTeIbHOrO JOTKA CHabKeHa
HU3HOCOCTOWKOH OOJULOBOYHOH CTPYKTYPOH, BKIrOUaOmel B cebst meppopupOBaHHYIO
MJIacTUHY 21 ¢ MHOXKECTBOM M3HOCOCTOMKHMX BCTAaBOK 22, BBICTYNAKINUX B NYyTh
MOTOKa uepe3 nepGopupoBaHHbIE OTBepCTUs. BeTaBku 22 COCTOSAT U3 YBEJIUYEHHOTO
ocHoBaHuA 221 u Tena 222, npuyeM Gopma u pazMep Tesl afanTHPOBAHBI I OCAIKU
BHYTpH Nep(GOpHPOBAHHBIX OTBEPCTHH, a YBEIIMUEHHOE OCHOBaHUE 221 saBusercs
3aCTOMOPUBAaEMbIM KpassMu nepopupoBaHHOro orBepcTus. [locagka BcTaBok 22
MOXeT OBITh OTHOCHTEJIBHO CBOOOAHOMN, 00yeryasi TeM CaMbIM UX YCTAHOBKY U
OHOBPEMEHHO KOMIIEHCHPYS BO3MOKHbIE U epeHnnanbabie K03 GpuuneHTs
TEIJIOBOTO PAaCUIUPEHUs Pa3IMYHBIX MaTepuanos. IIpu 3Tom B npouecce
U3TOTOBJIEHUS] 0CO0O0 MPEANOUYTUTENBHBIM MOKET OBITh PEIICHUE C BBITOJHEHUEM
cOOPKH U3HOCOCTOWKON OOJUIIOBOYHOH CTPYKTYPHI C €€ MepeBOPOTOM BEpXHEH
CTOPOHOI BHHU3, TO €CTh UTO BCTABKHU 22 YCTAHABJIUBAIOT CBEPXY B NeppoOpupOBaHHBIE
oTBepcTHs B nepdopupoBaHHOl muactuHe 21, korga ee obpalieHHast K MyTH MOTOKA
CTOpOHA MoBepHyTa BHU3. Ilocie BCTaBIeHNS BCEX BCTaBOK 22 B nepdOPUPOBAHHYIO

mnactuHy 21 koxxyx 10 10TKa MOKET OBITh pa3MeIleH - BEPXHEH CTOPOHON BHU3 - HA
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BEPXY 3TOH U3HOCOCTOWKON OOJUIOBOYHON CTPYKTYPBI U COETUHEH C HEel
MOCPEACTBOM JIFOOBIX MOAXOASIINX CIOCOOOB/MPUCITOCOONCHNH, TAKMUX KaK CBAapKa,
BUHTBI, Taliku, 00aTHl U T. 1. [Toce mpucoeanHEHNsT H3HOCOCTOUKOU OOTUIIOBOYHOM
CTPYKTYPBI K KOXKYXY JIOTKA JJOTOK MOKHO NMEPEeBEPHYTh, U OH F'OTOB K
HCIOJIb30BAHHUIO.

BcTaBku 22 u3roTaBauBaroT, Kak NPaBUJIO, U3 U3HOCOCTOMKUX MAaTEpPHUAJOB,
TaKUX KakK, HAPUMEP, TEXHUYECKNE KepaMUUeCKHe MaTepUuaibl (KpeMHe3eMHas
KepaMuKa, kepamuka Ha ocHoBe SiC, kepamuka Ha ocHOBe Si3Ny), Oenblii TUTeHHBINA
4yTI'yH, U©3HOCOCTONKAs CTallb, MaTepHaJl JJisl IOBEPXHOCTHOTO YIPOYHEHUS U T. 1.
Camo coboii pazyMeeTcs, 4TO 3TH U3HOCOCTOWKHE MaTepHasibl MOTYT HE TOJBKO
pa3auBaThCs, HO M TAKXKe MOABEPraThCsa MeXaHnueckoi oopadorke. C yueTom
npeanojaraeMbIXx paboyux TeMIepaTyp BCTABKH MOTYT BBIAEPKUBATH TEMIEPATYPY OO
1100 °C B 3aBUCUMOCTH OT BBIOPAHHOT'O MaTepHaja: CTallb U OCNbId JIUTEHHBIH YyTYH
- 1o 600 °C, matepualn A1 NOBEPXHOCTHOIrO ynpouHeHus - 1o 800°C, texHuueckas
kepamuka — 10 1100 °C. Ha pa3nauyHBIX ydyacTKaX MOTYT UCIOJb30BaThCs MaTepHalbl
Pa3JUYHBIX TUIIOB, MAPOK U COPTAMEHTOB B 3aBUCUMOCTH OT UX NpeAjaraeMoi Ha
pPbIHKE TUITOBOM HOMEHKJIATypHhI.

H3HOococTOlKas 0ONUIIOBOYHAS CTPYKTYpa COTJIACHO N300PETEHUIO MOYKET OBbITh
UCIIOJIb30BaHa MO BCEH IIIMHE JOTKA WX B KOMOWHAIIUU C JPYTHMHU OOJUIIOBKAMH
(moponHbIe KOPOOBI, MIIACTUHBI C TOBEPXHOCTHBIM YIIPOUHEHHEM U T. 11.).

H3HOoCcocTOlKas 0ONUIIOBOYHAS] CTPYKTYpa COTJIACHO N300PETEHHIO Mpeaiaraet
0c000 MPEeANMOYTHTENbHYIO KPEMEKHYI0 CHCTEMY IJISl MPUCOSUHEHUS
NPOTUBOMU3HOCHON OOJIMIIOBKHU K KOXKYXY JIOTKA, KOTOpasi IPU 3TOM IMPOABIAET
MPEeBOCXOIHbIE XapaKTePUCTUKH MPHU BBICOKUX TEMIIEpaTypax, MOCKOJIbKY OHAa MEHee
YyBCTBHUTEJIbHA K Ae(OpMaLUAM JIOTKA.

JTa u3HOCOCTOMKasA OOMUIIOBOYHAS CTPYKTYpa COrJIACHO U300PETEHHIO
MO3BOJIsIET UCTIOJb30BATh TEXHUUECKHUE KEPAMUUECKHE MaTepUaibl B Ka4eCcTBe
U3HOCOCTOWKOW OOJUIIOBKH IJIsl paclpeqeIuNTeNIbHbIX JIOTKOB, 00eCreYnBasi MEHbIIYIO
CTeNeHb U3HOCA M HKCIIYaTaLHI0 MPU 0oJiee BBICOKOH nonmycTuMoi padoueit
TeMIrepartype.

Koxyx 10 norka u nepdopupoBanHas niaactuHa 21 MOTyT OBITh U3TOTOBJICHBI U3
CTaju, TOJCTOJUCTOBBIX 3arOTOBOK C YIIPOYHEHHONW MOBEPXHOCTbHIO, TBEPBIX

MAaTECpHaJOB U T. II.



10

15

20

25

30

-13 -

H3HococTOlNKNE BCTaBKH 22 pa3MeLeHbl MEXAY KOXKYXOM JIOTKA U
nepGopupOBaHHON MJIATHHOW TaKUM 00pa30M, UTO BCTABKA SIBJISIETCS YAEPKUBAEMOM
no MecTy Oaromapsi CBOeMy YBEJIHYEHHOMY OCHOBAHHIO.

BceTaBku 22, npeANOUTUTENBHO, PACIONOXKEHBI B COOTBETCTBUH CO CIIELHUAIBHON
CXEMOMW pa3MelIeHHs] TAKUM 00pa30M, YTO LIUXTOBBIN MaTepual OyaeT yaep KuBaThCs
MEXIy KepaMHUYeCKUMHU BcTaBkaMu. Cxema pa3MeIeHusi MOXKeT ObITh
ONTUMHU3UPOBAHA, YTOOBI TAPAHTHPOBATH MUHUMAJIbHOE IBUIKEHUE MaTepHaja MEXAY
U3HOCOCTOMKMMH BCTAaBKAMU U MHUHHUMAJBbHYIO MOBEPXHOCTb KOHTAKTA C
U3HOCOCTOUKHMMHU dJIEMEHTaMU. PacnoyokeHne BCTAaBOK MOXET BApbUPOBATHCS B
(YHKIIMOHATBHON 3aBUCUMOCTH OT PA3JIUYHBIX 30H BO3JEHCTBUS HANIPSIKEHUN U
U3HOCA Ha JOTOK. Tak, MpOCTPaHCTBEHHOE Pa3HECEHHUE MEXIY BCTABKAMH MOXET OBITh
BAPUATHBHBIM, HAIIPUMEpP, B 30HE YAAPHOrO BO3AEUCTBUS MaTepuaa, Magarnllero Ha
JIOTOK, MPOCTPAHCTBEHHOE PAa3HECEHUE MOKET ObITh 3a7JaHO OONBIIUM, YTOOBI
yaep KUBaTh MaTepHall MEXy BCTaBKaMu U odecrnednBath 3P ekt mopoaHbIX
kopo6oB. TakuMm 00pa3oM, KOHCTPYKLHIO MOKHO JIErKO BApbUPOBATH MO XOAY AJTHUHBI
JOTKA IJIs1 alanTaluy MO pa3IndHble TPeOOBAHUS MO MECTY, HAIPUMED YJIyULICHHBIE
XapaKTEePUCTUKHU MOTOKA B MPOTHUBOBEC YCUJIEHHOMY YIaPHOMY BO3JEHCTBUIO U T. M.

Pa3smeprl H3HOCOCTOUKHUX BCTABOK 22 MOXHO afanTHPOBATh B 3aBUCUMOCTH OT
cbipbsi. PasMepHbIii nnana3zod BcraBok: auameTp [20 - 200 mMm], Beicota [20 - 200 MMm],
MNPEANOUYTUTENBHO Pa3Mephl COCTABISIOT NpuMepHO 50 MM A AUaMeTpa U NPUMEPHO
50 MM 11l BBICOTHL.

Ha onHOM M TOM e JIOTKe BO3MOKHA KOMOUHALIUS PA3IUYHBIX 3HAYCHUH
AHaMeTpa U BBICOTHI BCTaBOK. Hanmpumep, Ha BBIXOJHOM y4acTKe JIOTKA 3HAYECHHUS
BBICOTBI BCTABOK MOTYT OBITh YMEHBIIEHBI ISl 0OecrnedeHns: 0ojiee BBICOKUX
CKOpOCTEH CX0Aa MaTepuaa C JIOTKA.

YBennueHHoe ocHOBaHUE 221 M3HOCOCTONKOM BCTaBKH 22 MOXKET OBITh
MOAU(DHUIIUPOBAHO, HATIPUMED, AJISI IPUITACOBKH 1o Gopmy nepGopHpOBaHHOM
NJACTUHBI U OTIOPHOM IJIUTHIL.

BcraBku 22 MOryT ObITh pa3nuYHBIX POPM — KPYTIBIMH, IPSIMOYTOJIbHBIMH,
MHOTOYTOJIbHBIMU, 3JLNIMOTUYECKUMHU, CEPIIOBUAHBIMU U T. ., XOTs

NPENMOYTUTEIbHOH SIBJISIETCS KpyTriiast popma.



10
21
22
221
222

- 14 -

CIIMCOK CCBHIJIOYHBLIX OBO3HAUYEHUM

Meperpy304HbIi N pacCHpeNeNUTEIbHbIN JIOTOK
KOXYX JIOTKa

neppopupoOBaHHAS TIACTHHA

U3HOCOCTOMKAas BCTaABKa

YBEJIMYEHHOE OCHOBAHUE BCTABKHU

TE€JIO BCTaBKH
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OOPMVIJIA U3OBPETEHUA

1. Ileperpy304HbIil UK pacOpeaeTUTENbHBINA JOTOK IJisl TPAHCIOPTUPOBKHU
HACBIMMHOTO MaTepHaja MOCPEACTBOM ABHIKEHUSI CAMOTEKOM, BKIIOYAKOIIHI B cels
YIJIMHEHHBINA KOXYX JIOTKA, 3aJal0IIUNA NYTh MOTOKA AJIsI 3TOT0 HACBIIMHOIO MaTepuana
U UMEIOIIHI U3HOCOCTOMKYI0 OOJHULIOBOYHYIO CTPYKTYPY, KOTOpasi MOKPBIBAET, 1O
MEHBLIEH Mepe, 4acTb OOpaIleHHON K MyTH MOTOKA, BEPXHEH CTOPOHBI YAIMHEHHOTO
KOKyXa JIOTKa, IPU4YeM U3HOCOCTONKAsI OOUIIOBOYHAS CTPYKTYpa BKJIKOUYAET B ceOs
nepGopupoOBaHHYIO IUIACTUHY, TPUKPEIJICHHYIO K KOXKYXY JIOTKa U UMEIO LY IO
MHOJK€CTBO Nep(OPUPOBAHHBIX OTBEPCTHI, Yepe3 KOTOPbIE H3HOCOCTONKHE BCTABKH,
cozepiKalue TeJO U YBEJINUYEHHOE OCHOBAHNE, BCTABJICHBI B TepPOpPUPOBAHHBIE
OTBEPCTHUS C MPOTHUBOJIEKAIIEH MyTH TOTOKA CTOPOHBI TAKUM 00Pa3oM, YTO UX TEJO
npocTUpaeTcs yepes neppoprupoBaHHOE OTBEPCTHE B MYTh MMOTOKA, MPUUYEM C OJHOU
CTOPOHBI UX YBEJIMYEHHOE OCHOBAHHE yIIUPAETCA B Kpasi nepHopupoBaHHOTO
OTBEPCTUsA C NPOTUBOJIEXKALEH NyTH MOTOKA CTOPOHBI, a C APYrOH CTOPOHBI UX

YBCINYCHHOC OCHOBAHUEC YACPKUBACTCA IO MECTY KOXKYXOM JIOTKA.

2. Ileperpy304HbIi WJIN pacOpeneIUuTENbHBIN JOTOK IO I. 1, mpudem
nepdopupoBaHHbIe OTBEPCTUS B NEePHOPUPOBAHHON NIACTHHE SIBJISIIOTCS KPYTJIBIMH,

OBAaJIbHBIMU, MHOTOYT'OJIbHBIMU HUJIN CCPIIOBUAHBIMHA, IPEANNOUYTUTEIBHO KPYI'JIBIMHU.

3. Ileperpy304Hbli UK paCOpPeAEIUTENbHBINA JOTOK MO 0. 1 WK M. 2, IpUYeM
TE€JIO U3HOCOCTOMKUX BCTABOK UMEET MPSIMOYTOJbHYI0, KOHUYECKYIO UJIU
TPEYTOJbHYIO (OPMY MOMEPEUYHOTO CEUESHUS MEPIEHIUKYIISIPHO €Tr0 OCHOBAHUIO,
NPEANOUYTUTEIbHO € MJIOCKUM, BOTHYTBIM UJIU BBIMYKJBIM OPOTHUBOJEKAIIUM €r0

OCHOBAHHIO KOHIL[IOM.

4. Ileperpy304HBbIil UJIU pPacOPEACTUTENbHBINA JOTOK IO OAHOMY M3 I.I. 1-3,
NpUYEM U3HOCOCTONKHME BCTABKU M3TOTOBJIEHBI UJIHU COCTOST U3 MaTepUAJIOB,
BBIOPAHHBIX U3 TEXHUYECKUX KEPAMHYECKUX MATEPHUAJIOB, MPEAMNOYTHTEIbHO
KPEMHE3eMHON KepaMHUKH, KepaMuk Ha ocHoBe SiC mian kepaMUKH Ha ocHOBe Si3Ny,
0enoro MTUTEHHOTO YyTyHa, U3HOCOCTOMKON CTallu UM MaTepuaia JJis

MOBECPXHOCTHOT'O YIIPOYHCHUA.
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5. Ileperpy30O4HBIN WM PACHPEAENUTENbHBIA JOTOK IO OAHOMY M3 IL.I. 1-4,
NpUYeM H3HOCOCTONWKHE BCTABKU UMEIOT CPEAHUN THAMETpP W/HJIHM BBICOTY OT
npuMepHO 20 1o npuMepHO 200 MM, NPeANOYTUTENBHO OT NpUMepHO 40 10 NPUMEPHO

70 MM, HauOoJiee MPEANOUYTHTEIBHO MPUMEPHO B 50 MM.

6. lleperpy304Hblil UM pacIpPENEeIUTENbHBIN JIOTOK IO OAHOMY U3 I.I. 1-5,
NpUYeM MUHHMAJIBHOE PACCTOSHHE MEXAY ABYMsI COCEIHUMH NeppopupoBaHHBIMU
OTBEPCTUSAMH cocTaBisieT oT npuMepro 0,1 no mpumepro 10, Gosee mpenmouTUTENBHO
oT npumepHO 0,3 10 npuMepHO 3, KPaTHON BEJIUYMHBI CPEAHEr0 JUamMeTpa

nepHOpUPOBAHHOTO OTBEPCTHS.

7.  lleperpy304Hblil UM paCHpPENEeIUTENbHBIN JIOTOK IO OAHOMY U3 I.I. 1-0,
npudeM nepdopupoOBaHHBIE OTBEPCTHUSA B MepPOPUPOBAHHON TUIACTHHE PACTIONOKEHBI
napajjiebHbIMU psAaMu, THOO JINHEHHO COBMEUIEHHBIMH, TNOO CMEIEHHbIMU

OTHOCHUTEJIBHO IPYT ApyTa.

8.  Ileperpy3O4HBIN UJIM PACHPEAEIUTENbHBIN JJOTOK O I. 7, MpUYEM
napajiejbHble psiAbl OpUEHTUPOBAHbI MO yrioM oT O 10 90° OTHOCUTENBHO NMYyTH

IIOTOKaA.

9.  Ileperpy304HbIi UJIU paCOpPEAETUTENbHBINA JOTOK MO O. 7 WM M. 8, IpUYEM
JIBa COCEHUX MapajjejbHbIX Psa CMELUIEHbl OTHOCUTENBbHO APYT APyra Ha NOJOBUHY

PACCTOSIHHUSI MEXAY LEHTPAMHU IBYX COCENHUX NMepGpopHpOBaHHBIX OTBEPCTHUH.

10. Ileperpy304HbIi UK pacOpeAETUTENbHBIA JOTOK MO OAHOMY U3 IL.I. 1-9,
npudeM nepHOopUpPOBAHHBIE OTBEPCTHUS B TepPOPUPOBAHHON MIACTUHE UMEIOT

pas3JIu4HbIE Pa3MepBHI.

11. Cnocob u3roToBIEHHS MEPErPy30YHOrO UM PACIPEIEIUTEIbHOTO JIOTKA
no ogHoMy u3 m.m. 1-10, mpudem cnocod BKIOUaeT B ceOsl maru:
(a) TOATOTOBKA M3HOCOCTONKOHN OONMIIOBOUHON CTPYKTYPHI MyTEM
i. obecneyenus nepPopUpPOBAHHON MIACTUHBI, UMEIOIIEH MHOKECTBO

nepOpUpPOBAHHBIX OTBEPCTHI, U
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ii.  YCTaHOBKH MU3HOCOCTONKHUX BCTABOK B Kakaoe nmepHopupOBaHHOE OTBEPCTHE C
HpOTHBOJ’IG)KaH_Ieﬁ NyTHU NOTOKA CTOPOHBI TAKUM o6pa30M, 4YTO OHU YIIUPAKOTCA
UX YBEJIMYEHHBIM OCHOBaHHEM B ep(OPUPOBAHHYIO IJIACTHHY,
(6) cOopka meperpy304HOro WM PacrpeaeuTeIbHOTO JOTKA MyTeM
COEIVHEHUS YIJIUHEHHOrO KOXKYyXa JIOTKA ¢ U3HOCOCTOMKOUN 00JMIIOBOYHON
CTPYKTYPOH MyTeM NpPUKPEINIeHHs nepPOpUpPOBAHHON MIACTHHBI K YIJIIMHEHHOMY

KOXYXY JIOTKA.

12. Cnocob mo n. 11, mpudem ycTaHOBKY Ha mare (a).il BBIOJHSIOT C
nepopupoOBaHHON MIACTUHON, MEepeBEePHYTON OOpaIlIeHHON K MyTH MOTOKA CTOPOHOH

BHMU3.

13. Cnocob peMoHTa nmeperpy304HOro UK paclpeneuTeIbHOTO JOTKA M0
omxHOMY U3 .1. 1-10, mpuuem crmocod BKJIrOUYaET B ce0s maru:

(a) pa3bopka meperpy304HOTO UK PACIPENeTUTEIbHOTO JIOTKA MYTEM
OTCOEIMHEHHUs U CheMa YIUIMHEHHOTO KOXYyXa JIOTKA ¢ HK3HOCOCTONKOH O00MNIIOBOYHOMN
CTPYKTYpPBI IyTEM

1.  W3BJIEUYEHUA JIOOBIX M3HOUIEHHBIX MJIM Pa3pyIIeHHBIX, TUOO BCEX
U3HOCOCTOMKHMX BCTABOK M3 M3HOCOCTOHKOro OOJMIIOBOYHOTO OJIOKa,

il.  YCTaHOBKH HOBBIX U3HOCOCTOMKHX BCTABOK B KaXXI0€ MyCTOE
neppopHpOBaHHOE OTBEPCTHE C MPOTUBOJIEKALIEH MYTH MOTOKA CTOPOHBI
TakuM 00pa3oM, YTO OHU YIIHPAIOTCS UX YBEJIHYEHHBIM OCHOBAHHEM B
nepHOpUPOBAHHYIO MJIACTHHY,

(6) mnoBTOpHas cOOpKa MEPETPY30YHOTO UJIU PACTPEAEIUTEIBHOrO JIOTKA MyTeM
COeNMHeHUs YAJTUHEHHOTO KOXKYyXa JIOTKAa ¢ M3HOCOCTONUKOM 0OTUIIOBOYHOM
CTPYKTYpOI MyTeM MPUKpPeIieHus: nepGopupOBaHHOHN MIACTHHBI K YAJTHHEHHOMY

KOXYXY JIOTKA.

14. Cnocob no n. 13, mpudeM ycTaHOBKY Ha mare (a).il BBIIOJHSIOT C
nepopupoOBaHHON MIACTUHON, MEepeBEePHYTON OOpaIlIeHHON K MyTH MOTOKA CTOPOHOH

BHU3.
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