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HJOPOXKHOE INOKPBITUE, COAEPKAIIEE APMUPYIOIIYIO CTPYKTYPY

OO6nacTh TEXHUKH, K KOTOPOH OTHOCHTCSI H300peTeHHe

Hacrosimee wn3o0pereHne OTHOCUTCA K JIOPOKHOMY MOKPBITHIO, COAEpIKalleMy
APMUPYIOIIYIO CTPYKTYPY.

YpoBEHDb TEXHUKHU

PeMoHT nmopor mocpeacTBoM YKJIaIKH MOBEPXHOCTHOTO CJIOS, TAKOTO Kak ac(aibTOBBINA
MIOBEPXHOCTHBIA CJIOH, HAa JOPOKHYIO TOBEPXHOCTb, XOPOIIO M3BECTEH IO CYIIECTBYIOIIEMY
ypoBHIO TexHUKH. Cepbe3HbIM HEOOCTATKOM JTOTO Crnocoba sBISETCS  OTPAKEHHOE
TpemuHooOpazoBanue. OTpaKeHHOE TPELUIMHOOOPAa30BaHHUE SIBISIETCS MPOLIECCOM, B PE3YJIbTaTe
KOTOPOTO CYLIECTBYIOINAs TPEINHUHA, MPEPBIBUCTasi WIH OOBEIUHEHHAs, PACIpPOCTPAHSETCS K
MOBEPXHOCTHU 4epe3 MOBEPXHOCTHBIN CJIoN acdanbra.

Kak Tonbko oTpakeHHas TPEUIMHA JAOCTHraeT MOBEPXHOCTH, 00pa3yercss He3aMKHYTas
TPAGKTOPHsA, TIO3BOJLIIOIIAS BOAE NPOHHKATH B HIDKHHE CJIOHM JOPOJKHOTO TOKPBITHSL.
HeoOpaOotaHHast TpemuHa BeAeT K AaNbHEHIIEMY VXYALICHHIO CTPYKTYPBI JOPOKHOTO
MOKPBITHS M K CHHPKEHHUIO OOIINX HKCIUTYyaTAlMOHHBIX CBONCTB.

[Tupokoe pacrpocTpaHeHHe MOJIYYHIO HCIOJB30BAHIE MPOMEKYTOUHBIX CIIOEB, TAKUX
KaK CTaJbHbIE IPOBOJIOYHBIE CETKH, TEOCETKH, HETKAaHble CTPYKTYpPbl U CHHMAIOLINE
HANPSDKEHUsT MEMOpaHbl, TaKXKe MMEHYEMble MOTJIOMAIOIIUMHU TPOMEKYTOUYHBIMH CIIOSIMUA HJTH
SAML

Pazymeercs, co BpeMeHEM W TOJ BO3IEHCTBHEM pa3IUYHBIX (PAKTOPOB B MpoIecce
SKCIUTyaTallli aPMHUPOBAHHBIC OPOXKHBIE MOKPBITUS N3HAIIMBAIOTCS, YTO TPeOyeT UX yAAIEHHS
u 3aMmeHbl. [lo 3TOH mNpUYMHE BaXXHBIMH NPOOJIEMaMHU SIBISIFOTCA HECIOXKHOE YAAJICHHE
JIOPOYKHOTO TIOKPBITHUS U €r0 MPUTOJHOCTh K BTOPHYHOMY HUCIIOJIBb30BAHHMIO.

B obmem, apMupoBaHHBIE AOPOYKHBIE TOKPBITHS YIAISIOT C IIOMOIIBIO (ppe3epHBIX W/ HIH
UTH(OBATBHBIX MAIIHH.

JlokazaHo, 4TO apMHUPOBAHHBIE CTPYKTYPBI, COEPIKAIINE YVIUTMHEHHBIE SJIEMEHTBI, TAKHe
KaK CTaJIbHbIe MPOBOJIOKH, 3HAYMTEIBHO CHIKAIOT TPELIMHOOOPAa30BAaHUE B IMOBEPXHOCTHOM
MOKPBITUH. Y AalieHHe JOPOKHOTO MOKPBITHUS, APMUPOBAHHOTO YIUIMHEHHBIMH 3JIEMEHTaMH, XOTSI
3TO U BO3MOXKHO, YacTO CO3JaeT MpoOeMbl, TAKHe, KaK 3aIyThIBAHUE YIJIMHEHHBIX 3JIEMEHTOB
BOKpyT OapabaHa ppe3epHOl MaIlWHBI,

PackpriTie cymHOCTH H300peTEHHS

3amaua HACTOSIIETO M300PETEHHsT COCTOUT B TOM, YTOOBI MPEMJIOKUTH CTPYKTYPY IS

APMUPOBAHUA OOPOKHOI0 MOKPBITUA, HUCKIHOYAKOIYIH0 HEAOCTATKU CYHMIECTBYHOLICTO YPOBHMA
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TeXHUKU. Jlpyras 3ajada HACTOSIIIETO H300PETEHHs COCTOMT B TOM, YTOOBI MPEIIOKUTH
CTPYKTYpPY AJii apMHPOBaHUsA JOPOKHOTO MOKPBITHS, IO3BOJIAIOIIYIO JIETKO BCKpPBIBATH
apMUPOBAHHOE JOPOXKHOE TMOKPBITHE, TIO3BOJSIFOINYIO  BBIMOJNHATH  (pe3epoBaHHE |
nuudoBaHre, W MO3BOJIIOLIYIO TTOBTOPHO HCIONB30BAaTh NOPOXKHOE MOkpbiTHe. Kpome Toro,
3aa4a HACTOSIEro M300pETeHHsT COCTOMT B TOM, YTOOBI NPEMJIOKHUTH CIOCOO BCKPBITHS
apMHPOBAHHOTO JJOPOKHOTO MOKPBITHSL.

ITo mepBOMy acmekTy HACTOSALIEro H300peTeHHs MpelaraeTcss CTPYKTypa s
apMHpOBAaHUsS JOPOKHOTO MOKPBITUS. JTa CTPYKTypa B 3aJaHHBIX MECTaX COJEP’KUT pa3phiBbl
WIA COOepkHuT ociadieHHble 30Hbl. Cnenuanucty B 3TOH OONACTH SICHO, YTO CTPYKTypa AJs
aApMHUPOBAHUS JOPOYKHOTO TOKPBITUSI MOYKET IMETh KaK Pa3pbIBbI, TAK U OCIA0JIEHHBIE 30HBI.

PaccrosiHue Mexny ABYMs COCEAHMMM pa3pblBAMH WIM MEXIY JBYMS COCEAHUMH
ocnaOJeHHbBIMH 30HAMHU  NPEANOYTUTENIbHO COCTABJIsSIET 1O MeEHbLIeH wmepe 1 cm.
IIpeanoyTuTensbHO, pacCTOSHUE MEXIY JBYMs COCEIHHMHU pa3pblBAMU WM MEXKAY ABYMs
cocenHMMHU ocnabileHHbIMH 30Hamu cocrasyisier 1 — 200 cm. bonee mnpennmoytHTeNnbHO,
paccTosiHUE MEXAy JBYMsl COCEAHUMH paspblBaMM MM MEXKAY [JBYMS COCEAHUMH
ocnabiaeHHbIMU 30HaMH cocTtasisier 20 — 100 cm, Hanpumep, 25 — 80 cm, u, Hanpumep, paBHO 30
cMm, 40 cm, 50 cm, 60 cm, 70 cm, 80 cm umu 90 cm.

PaccTosiHue wmexay HABYMsI COCEIHHMH pa3pblBAMH MOJKHO W3MEPSTh B JIFOOOM
HANPaBJICHUH, HAIPUMEP, B MPOAOIBHOM HAINPaBJICHUH (B HANIPABICHUH IJINHBI) CTPYKTYPBI IS
apMHMpOBaHUS JOPOKHOTO TMOKPBITHUS WJIM B MONEPEYHOM HANpaBI€HUU CTPYKTYpbl AJs
apMHPOBaHUs TOPOXKHOTO MOKPBITHS.

IIpeanodyTuTensHO, pPacCTOsHUE MEXKAY IBYMsI COCEIHUMH paspblBAaMU WIM MEXIY
IBYMSI COCETHUMH OCJTIa0JIEHHBIMU 30HAMH HU3MEPSIOT B MPOAOJIBHOM HAIMPABICHUU CTPYKTYPHI
Il apMHPOBaHUs JOPOKHOTO TMOKPBITUA. B MpononbHOM HampaBieHUM CTPYKTYpPbl AJis
apMHMpOBAHUS JOPOJKHOTO TMOKPBITUS PACCTOSIHUE MEXAY IABYMsI COCEIHHUMH pa3pblBaMM WU
MEXKIY ABYMsI COCETHUMH OCTaOJeHHBIMU 30HAMH TPEIIOUTUTENbHO cocTaBysieT 1 — 200 cm,
Hanpumep, 20 — 100 cm, Hanpumep, 25 — 80 cm, u, Harpumep, paBHO 20 cMm, 30 cMm, 40 cm, 50 cm,
60 cm, 70 cm, 80 cm, 90 cm nm 100 cm.

PaccrosHue Mexay CcleAyrolUMU Apyr 3a JpPyroM COCEIHUMM pas3pblBaMU WU
CNIEAYIOIIMMHU JIPYT 3a IPYrOM COCEOHUMH OCIAaOJIEHHBIMH 30HAMH MOKET OBITh MOCTOSITHHBIM
WM MOXKET BapbUPOBATHCS MO JUIMHE CTPYKTYPBI JIs1 apMUPOBAHUSI IOPOYKHOT'O TOKPBITHSL

JlnuHa caMol OCNa0NeHHOW 30HBI MOXET ObITh OYeHb Hebonbmoi. B mpunumme,
ocnabJieHHass 30Ha MOKET OrPaHWYHMBATBHCS N0 oOcnadmeHHO Touku. OcnabieHHble 30HBI
MPEANOYTUTEIbHO UMEIOT JIMHY IO MeHblIel Mepe 1 MM, Hampumep, 2 MM, 3 MM, 4 MM WA 5

MM.



B nensx mHacrosimero nzobpereHus ocnablieHHAs 30Ha ONperesieHa KaK 30Ha, NMEoIas
MOHMKEHHYI0 MPOYHOCTh MO CPAaBHEHUIO C HEOCNaOJNEHHBIMU 30HAMH, WJIM 30HA, MMEIOLIast
0ojiee BBICOKYIO XPYIIKOCTb IO CPABHEHHIO € HEOCnabneHHbIMH 30HamMH. IIoHATHO, dHTO
ocnabJeHHash 30Ha MOXET HMETh Kak OoJiee HU3KYK0 NPOYHOCTb, Tak U Oojiee BBICOKYIO
XPYNKOCTB IO CPABHEHHIO ¢ HEOCTA0IEHHBIMHU 30HAMHL.

Ecnu ocnabnennas 30Ha otnnuaercst Oojiee HU3KOH MPOYHOCTBIO, MPOYHOCTH (Ipenes
MIPOYHOCTH) OCIa0IEHHOH 30HBI 10 MeHblIei Mepe Ha 10% MeHbIIe MPOYHOCTH HEOCTa0IeHHBIX
30H. bonee mpeanouTuTENbHO, MPOYHOCTh OCNAONEeHHBIX 30H MO MeHbined Mepe Ha 20% Mo
MeHbuIei! Mepe Ha 30% no meHb1el Mepe Ha 40% no meHbluel Mepe Ha 50% 1o MeHblIel Mepe
Ha 80% wnim o MeHbInel Mepe Ha 90% MeHbIIe MPOYHOCTH HEOCTaOIeHHBIX 30H.

ITpoYHOCTB MPOBEPSIFOT MOCPENCTBOM UCTIBITAHHS Ha PACTSKEHHE.

Uro kacaeTcst XPYNKOCTH, KOJHMYECTBEHHOE H3MEPEeHHe XPYIIKOCTH MaTepuana Oosee
CIOKHOE. Marepuan sIBJIA€TCS XPYIKUM, €CIH B PE3yJIbTaTe BO3IEHCTBHS HANMpPSDKEHWH OH
paspymarcs 0e3 3HaUUTeNbHOM Aedopmanun.

B wmemsax wuzoOperenuss ocnabjeHHash 30HA OIpeneNieHa KaK 30Ha CTPYKTYPBI st
apMHUPOBAHUS TOPOKHOTO MOKPBITHSA, KOTOPAsl pa3pyLIaeTcs Mpu ruOKe Ha POIHUKe THAMETPOM S
CM M MeHee, HalpuMep, Ha POJIKE, IUAMETPOM OT 3 €M 110 4 cM.

[IpennouTurenpHo, YTOOBI CTPYKTypa IUII apMHUPOBAHHS TOPOKHOTO TIOKPBITHS HE
paspylanack B OClIa0JIEHHBIX 30HaX NMPHU rHOKe Ha POJIMKE AUAMETPOM OoJjiee S5 cM, Hampumep,
Ha poJiuke nuameTrpom 10 mm.

B crpykTypax ans apMuUpOBaHUS IOPOKHOTO TMOKPBITHUS C OCHAONEHHBIMH 30HAMHU
CYIIECTBYIOT MPEANOYTHTENbHbIE 30HBI paspylieHus. Bo BpeMs ypaneHHs apMHUPOBAHHOTO
JOPOXKHOTO TOKPBITHS apMHPOBAHHAS CTPYKTYypa pa3pyllaeTcsi B STHUX 3aJaHHBIX MeECTax
OCJTa0JICHHBIX 30H.

Korma nnmmaa wMexay ocnabieHHBIMH —30HAMH  OTPaHMYeHa, JJIMHA YYaCTKOB
ApPMHPOBAHHONW KOHCTPYKLHMH BCKPBITOTO aPMHPOBAHHOIO JOPOKHOTO MOKPBITHS OrPaHUYEHA.
3T0 ynpoaer nepepadoTKy apMHPOBAHHOTO TOPOKHOTO MOKPBITHS.

Kpome TOro, korma AmMHa apMHUPOBAHHOH CTPYKTYPbI BCKPBITOTO apMHPOBAHHOTO
JIOPOYKHOTO TOKPBITHS OrPaHUYEHa, HCKIIOYAeTCs 3alyThIBAHUE YIUIMHEHHBIX 3JEMEHTOB
apMHPOBAHHON CTPYKTYpPBI BOKPYT Oapadana ¢ppe3epHON MaIIuHbI.

Jnsa oOpaszoBaHust OCNabNeHHbIX 30H B CTPYKType ISl apMHPOBAHMUSA JOPOKHOTO
MOKPBITHS MOKHO HCIIOJIb30BaTh JHOOOW CrHoco0, MO3BOJSIFOIMUE MOJy4aTb CTPYKTYPY,
UMEIINYI0 ocnabieHHble 30HBL. Bo3MoOXHBIE C€rmocoObl conmepkaT TepMooOpabOTKy 30H,
NOJUIeXKAIMUX ~ OCNAOJeHUI0, MEXaHUYeCKyr0 OOpalOTKy WM XHUMHUYECKYI0 00paboTKy.

TepmooOpabOTKYy  MOMKHO  BBINOJHATH  TOCPEACTBOM  WHAYKIMOHHOTO  HarpeBa WU
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3NEKTPUUECKOro HarpeBa. Kak BapuaHT, CTPYKTYpy, UMEIOIIYIO OCJIa0JIEHHbIE 30HBI, MOXHO
MOJIy4aTh NMOCPEACTBOM COEAUHEHUs BMECTE Pa3IMYHBIX YacTel. Jlig 3TOro, Hanpumep, MOXKHO
UCIIOJIB30BATh CMIOCO0 COCAMHEHHUS JTI000T0 TUTIA, HAIIPUMEp, CBAPKY WM CKienBaHue. CBapHbIe
W CKJIGEHHBIE 30HbI 00PA3yIOT OCIA0IEHHYIO 30HY.

OcnabnerHble 30HBI TaKXKe€ MOXKHO TOJYyY4aTh MOCPENCTBOM  MEXaHHYECKOTO
BJIABJINBAHUSI.

B ofmem, ocnabneHHbIE 30HBI MOJKHO TOJyYaTh HETIPEPBIBHBIM CIIOCOOOM, HAIMpUMeD,
BO BpEMS M3TOTOBJEHHS CTPYKTYpPBI, HJIU TPEPBIBUCTBIM CHOCOOOM, HampuMmep, TOCie
U3rOTOBIIEHUSI (HEOCTAONEHHOH) CTPYKTYPBI.

Jns oOpa3oBaHUsl pa3pbIBOB B CTPYKTYpe AJsl apMHPOBAHHUS IOPOXKHOTO MOKPBITHS
MO>KHO HCTIOJIB30BATh CIIOCOOB! PE3KH WIIH Pa3JIaMbIBAHUS.

CtpykTypa [ apMHpOBaHHUs JOPOXKHOTO TOKPBITUS  COAEPXKUT, HaIpUMep,
METAUIMYECKUHA MaTepuail WM HEMETAUTMYeCKUH MaTepuasl WM COACPKUT KOMOWHAIMIO
METAJUIMYECKOr0 MaTepHUaa i HEMETAINIMYECKOTO MaTepHaa.

B xadecTBe MeTaIUIMYECKOrOo MarepHaja MOXKHO HCHOJb30BaTh JIOOOH Merasu
IIpeanoyTuTeNnbHO METANIMYeCKUd Martepuan colepkuUT craib. CTanb MOXET COIepKaTh,
HaIlpuMep, BBICOKOYIVIEPOAUCTBIE CIUIABbl, HU3KOYTJIEPOJUCTHIE CIUIABBI WM HEPIKABEIOLIHE
crasbl. lIpeanodyTuTenbHBIM HEMETAUIMYECKUN MaTepual COMAEP>KUT IOJHUMEPBI, CTEKJIO,
HalpuMep, CTEKJISIHHbIE HUTU WIHM CTEKJIONMPSDKY, WIH YIJepOJ, Hanpumep, YriaepOoAHble HUTH
WU YIJIEpPOJHYIO NpsbKy. B kadecTBe mMpuUMeEpOB MOJMMEPOB MOKHO NPUBECTH IMOJUSTUIIEH,
MOJIUTIPOTIHIICH U TTIOHAPUP.

CTpykTypa COAEpP:KUT, HAIpUMep, peIIeTKy WIM CeTKy, TKaHyI WJIH HEeTKaHYIo
CTPYKTYPY HJIH JIFOOYI0 UX KOMOMHALMIO. B KadecTBe peIueTKy MM CETKH MOYKHO HCIIOJIb30BATh
pPEeLIeTK WM CeTKH JI0OOro THMA, HAMPUMEP pPEIIeTKH WM CETKH C TPEYroJbHBIMH,
KBaJPaTHBIMH, IIECTHYTOJbHBIMU WJIH POMOMYECKUMU sTuelikaMu. B kauecTBe MpruMepoB MOXKHO
MPUBECTH METAJUINYECKUE PEIIEeTKH WM METAUIMYECKUE CETKH, CTEKJIIHHbIE PELIETKH WU
CTEKJITHHBIE CETKH WJIH MOJUMEPHBIE PELIETKH W MOJUMEPHBIE CETKH, YTOJIbHBIC PEIIETKU UIIH
YTOJIHBIE CETKH.

B npennoyTuTenpHBIX BAapUAHTAX BBIMOJHEHUS CTPYKTYypa COIEPXKUT YIJINHEHHBIE
5aeMeHThl. 110 MeHblIelH Mepe, 4acTb YAJIMHEHHBIX 3JIEMEHTOB 3TOH CTPYKTYPBbl COAEPMKUT
Pa3pbIBBI MM OCIA0JIEHHBIE 30HBI B 3aJaHHBIX MECTaX MO JJIMHE 3TUX YIUINHEHHBIX 3JIEMEHTOB.
IIpennoururensHo no MeHblied mepe 20% yANMHEHHBIX 3JIEMEHTOB CTPYKTYPhI COAEPIKAT
pa3pbiBel WM OciabJeHHble 30HBL boyee mnpenmouTuTenpHO MO MeHbIneH wmepe 50%
YIUTMHEHHBIX 3JIEMEHTOB CTPYKTYPBI COAEPIKAT Pa3pbIBbI HIIN OCIA0IECHHBIE 30HBL

B npeamoururensHoMm BapuaHTe BbINOJMHEHUs Bce (100%) yIIMHEHHBIE 3JEMEHTHI



COZIepKAT Pa3phIBbI MIIN OCIA0IEHHBIE 30HBL.

Crenmanmucty B 3TOH OONACTH MOHSTHO, YTO YIUIMHEHHBIE 3JIEMEHTHI TAKOH CTPYKTYPHI
MOTYT COAEPKaTh KaK Pa3pbIBbl, TAK U OCIA0JIEHHBIC 30HBI.

PaccrosiHue Mexny ABYMs COCEAHMMM pas3pblBAMH WIM MEXIY JBYMS COCEAHUMH
ocnabJeHHbPIMA 30HAMHU YIUIMHEHHOTO 3JIEMEHTA MPEeNNouTUTENbHO cocrasiser 1| — 200 cm.
Bbonee npeanodTuTenabHO, pacCTOSHUE MEXKIY ABYMS COCEAHUMHU Pa3pbiBAMU UM MEXIY ABYMsI
COCETHUMHU OCJIa0JICHHBIMH 30HaMHU YAJUHEHHOTO 3jieMeHTa cocTtaBiusier 20 — 100 cm,
Hanpumep, 25 — 80 cMm, u, Hanpumep, coctasisieT 40 cm, 50 cm, 70 cm, 80 cm mm 90 cm.

JlnuHa ocnabieHHOM 30HBI MOXKET ObITh OYeHb HeOOJNbIION. B mpuHIune, ocnabneHHas
30Ha MOXKET OrpaHHYUBATBCA A0 OociabneHHON Touku. OcnabieHHbIe 30HBI MPEANOYTHTEIBHO
MMEIOT JJIMHY 110 MeHbIel Mepe 1 MM, Hanpumep, 2 MM, 3 MM, 4 MM WX 5 MM.

B uensx Hacrosimero wu3o0pereHHMs ocnalOleHHas 30Ha YAJIMHEHHOTO 3JIEMEHTa
OTIpenieNIeHa KaK 30Ha, UMEOINas MOHIKEHHYIO MPOYHOCTh (TIpeAes MPOYHOCTH) N0 CPABHEHHIO
¢ HeoCabJIeHHBIMU 30HAMH 3TOTO YAJWMHEHHOTO 3JIEMEHTA, WJIM 30Ha YIJIMHEHHOTO 3JIEMEHTA,
umeromasi 0oyiee BBICOKYIO XPYIKOCTb IO CPAaBHEHHIO ¢ HeocnabieHHbIMH 30HaMH. [IoHSTHO,
9YTO OcnalNeHHas 30Ha MOXET UMeTh Kak Oojiee HHU3KYI0 IMPOYHOCTh, TaK 0OJiee BBICOKYIO
XPYNKOCTh TIO CPAaBHEHHUIO C HeocnaOieHHbIMU 30HaMu. Eciam ocnabneHHast 30Ha OTJIMYAeTCs
0oJiee HU3KOH MPOYHOCTHIO, MPOYHOCTH (IIpeneN MPOYHOCTH) OCIaONIeHHOW 30HBI YIUIMHEHHBIX
3JIEMEHTOB 1O MeHblIed Mepe Ha 10% MeHbIe MPOYHOCTH HEOCTaONIeHHBIX 30H YIAJIMHEHHOTO
sJeMeHTa. bojiee mpeanouTUTENbHO, MPOYHOCTh OCIabIeHHBIX 30H MO MeHblIel Mepe Ha 20%
no MeHblIe Mepe Ha 30% no MeHblieil Mepe Ha 40% no Mensluel Mepe Ha 50% no mMeHblIel
mepe Ha 80% wmimu mo MeHelield mepe Ha 90% MeHblIe MPOYHOCTH HEOCHAOJEHHBIX 30H.
ITpoyHOCTE MPOBEPSIFOT MOCPEACTBOM HCHBITAHMS Ha pacTsukeHue. CuauTaercs, 4To ociaadieHHas
30Ha YIJINHEHHOTO 3JIEMEHTa HMeEeT BBICOKYIO XPYIIKOCTb, KOT[a YKa3aHHBbIM YJJIMHEHHbIN
3JIEMEHT pa3pylIaeTcsi B 3TOH OCIa0NEeHHOW 30He MpH ruOKe Ha POJIMKE TUAMETPOM 5 CM U
MeHee, HalpuMmep, Ha poJiuke, nauamerpoM oT 3 cM a0 4 cm. IlpeanoututensHO, YTOOBI
YIUTMHEHHBIN 3JIEMEHT He pa3pyLiaics B ocaabJeHHBIX 30HaX NPU rHOKe Ha POJIMKE THAMETPOM
Ooxee 5 cM, HanpuUMep, Ha poJrke guamerpoM 10 Mm.

bnaronapss Hamu4uuio B YAJMHEHHBIX 3JIEMEHTaX CTPYKTYphl [UIsl apMHUPOBaHMUS
JOPOYKHOTO TIOKPBITUS OCIA0JIEHHBIX 30H YAJUHEHHBIE 3JIEMEHThl UMEIOT IMPEINOYTHTEIbHbIE
30HBI AN paspylueHus. Bo BpeMs ynajeHuss apMHUpPOBAaHHOTO JOPOKHOTO MOKPBITHS
yIUTMHEHHBIE 3JIEMEHTBI Pa3pyIIAIOTCS B 3TUX 3aJaHHBIX MECTaX OCIabIeHHBIX 30H.

Korpa nnmHa Mexay ociaaOneHHbIMA 30HAMH OTPaHMYEHa, JJIHHA YYACTKOB YAJTMHEHHBIX
3JIEMEHTOB BCKPBITOIO apMHUPOBAHHOTO JOPOKHOTO TMOKPBITHSA OrpaHu4YeHa. IJTO YIPOLIAeT

nepepaboTKy apMUPOBAHHOTO JOPOMKHOTO MOKPBITHSI.



Kpome Toro, korma [UIMHA YAJUHEHHBIX 3JIEMEHTOB BCKPBITOTO apMHPOBAHHOTO
JIOPOXKHOTO TOKPBITHS OrPaHHYEHa, HCKIIOYAeTCs 3alyThIBAHUE YIUIMHEHHBIX JJIEMEHTOB
apMHPOBAHHON CTPYKTYPBI BOKpYT OapadaHa ¢ppe3epHON MaILIHbBI

Jnsa obpa3oBaHusi OCnabJEHHbIX 30H B YUIMHEHHBIX 3JIEMEHTaX CTPYKTYPBI JUIS
apMHUPOBAHUS JOPOXKHOTO TOKPBITHS MOXHO HCIIOJIb30BaTh JHOOOH C€rocod, MO3BOJISIOLIHIA
NOJIy4aTh YIJIMHEHHBIE 3JIEMEHTBI, HMMEIOIINe oOciabieHHble 30HBI. BO3MOXXHBIE CHOCOOBI
conep:kar TepMooOpadOTKy 30H, MOJUIEKAIIUX OCIA0JICHHUIO, MEXaHHYECKYK) O0pabOoTKy Win
XUMHYECKYI0 00paboTKy. TepMooOpabOTKy MOKHO BBINIOJHATH MOCPENCTBOM HHIYKLIMOHHOTO
HarpeBa WJIM SJIEKTPUYECKOro HarpeBa. Kak BapuaHT, YAJIMHEHHBIC 3JIEMEHTBHI, HMEIOLINE
ocnabJIeHHbIE 30HBI, MOKHO TOJIy4aTh IMOCPEACTBOM COENUHEHHsS BMECTE Pa3JIMYHBIX YaCTEH.
Jlis 3TOro, HampuMmep, MOKHO HCIIOJIB30BATh CIIOCOO COEOMHEHHUs JI0OOro THIIA, HAIpuMep,
CBapKy wiu ckienBaHue. CBapHbBIE UM CKJICEHHBIE 30HBI OOPa3YIOT OCIa0NIEHHYIO 30HY.

s oOpa3oBaHUsl pa3pbIBOB B YIUIMHEHHBIX 3JIEMEHTAX CTPYKTYPBI IUIsI apMHPOBAHUS
TOPOYKHOTO TIOKPBITHS] MOYKHO MCIIONB30BATh CIIOCOOBI PE3KHU MITH Pa3IaMbIBAHHSL.

VY niMHEeHHbIE 3JIeMEHTbI MOTYT ObITh YAJHHEHHBIMH METAUTHYECKHUMU SJIEMEHTAMH WITH
YIUITMHEHHBIMA HEMETAJUIMYECKHMH 3JIeMEHTaMH. [IOHATHO, YTO Takke MOJKHO HCIIOJIb30BATh
CTPYKTYpPYy, COHEpXKAIyHd KOMOWHALMIO YIJIMHEHHBIX METAUINYECKHX 3JIEMEHTOB |
YIUTMHEHHBIX HEMETAJUTUYECKHUX 3JIEMEHTOB.

MOKHO HCIOJIB30BaTh CTPYKTYPY, COAEPKAINYI0 YAJMHEHHBIE METaJUIHYeCKHe
3NeMeHThl. B KauecTBe NPUMEPOB CTPYKTYP MOXKHO TPUBECTH CTPYKTYPBI, COZIEpKallue
napajuieNlbHble WM, 10 CYILIECTBY, MapaJljielibHble YIJIMHEHHBIE METAJUIMYECKUE 3JIEMEHTBI,
CETKH, TKaHbI€ CTPYKTYPBI, BSI3aHbIE CTPYKTYPBI U T.1I.

IIpennouTuTenbHbIE CETKH COAEPIKAT CBAPHBIC HJIM TKAHBIE CETKH, HANpPUMEp, TKAHYIO
CETKY C IIECTUYrOJIbHON STYEHKOM.

IIpennouyTHTENpHO, CTPYKTYpPa COAEPIKHUT IOJIOTHO, C VIUIMHEHHBIMU MPOAOJIbHBIMU
APMUPYIOIIMMHU 3JIEMEHTaMH, KOTOPbIE MPOAOJDKAIOTCS, IO CYIIECTBY, NApaJIeIbHO B
NPOJOJbHOM HAMpPABJICHUH, M YAJMHEHHBIMH TOMEPEUHbIMH APMHUPYIOLIMMH 3JIEMEHTaMH,
MPOAOJDKAOIIUMHUCS, O CYIIECTBY, MapajUIeIbHO B MOMEPEYHOM HANPABJICHUHU. Y IJTMHEHHBIC
NPOJOJIbHBIE U TONEpPEYHbIe AapPMHUPYIOIIHUE SJEMEHTbI MOTYT OBITh METATHYECKUMHU
NPOBOJIOKAMH, METAJUITMYECKUMH TyYKAMH WIH METAUIMYECKIMH TPOCAMH, YIIIEPOIHBIMH
BOJIOKHAMH, CHHTETHYECKHMH BOJIOKHAMH WJIM CTEKJIOBOJOKHAMH WJIM BBITIOJIHEHHOH W3 HUX
npspkeil. [IpeanoyTurenbHO, ClIeayeT HCMONb30BaTh CTAJbHBIE TPOCHI, MOCKOJBKY CTaJIbHbIE
TPOCHI UMEIOT KaK BBICOKYIO MPOYHOCTb, TaK W THOKOCTh Onaromapsi CKPYYHMBAHHIO TOHKHX
NpOBOJIOK WK HuTed. CTajgpHbIE TPOCHI MOTYT UMETh JIOOYI0O KOHCTPYKLHMIO, Hampumep. 3x1,

4x1, 146, 2+2 u .4



VYanuHeHHble NPOJOJBbHBIE APMHUPYIOIIME OSJEMEHTbl M YAJUHEHHBbIE IMOMNEPEYHbIE
YCUJIMBAIOIIKE 3JIEMEHTBI PACHOJIOKEHBI APYT OT Apyra Ha paccTositHuu 15 — 75 mm, Hanpumep,
20 — 70 MM, Hampumep, 25 — 65 MM.

Haubonee npeamodTuTenbHO, CTPYKTypa NOTOJHUTENBHO COINEPKHUT TOJJIOKKY HITH
MOAJEP>KUBAIOIIUI 3JIEMEHT, PACIIOJIOKEHHBIN MO apMUPYIOLIUMU 3JIeMEHTaMHU. JTa MOJJIOKKa
MO>KeT ObITh HETKaHBIM MaTE€pPHAaJIOM WJIH TUIACTHKOBOH pernerkoi. Herkanblil MaTepran MOKeT
OBITh TIOJMATUIICHOM, MOJIUMPONIJIEHOM, OJH3THIEHTepePTAIaTOM, MOJUMOJIOYHON KHUCIOTOM,
NOJIMAMHUIOM M T.JA. WIM UX KOMOMHauusMu. HeTkaHbli MaTtepuan MOXET ObITh (DHIbEPHBIM,
UTJIONIPOOMBHBIM, THAPOCIUIETEHHBIM. [lnmacTukoBast pemieTka MOKET OBITh HM3TOTOBJICHA W3
MOJIM3THIICHA, TIOJUITPOIIIIEH], TOM3TUIICHTepedTaNaTa, OJIMMOJIOUYHON KUCIIOTHI, IOJHAMUAA
U T.J. WU U3 UX KoMOuHaumid. [lnacTukoBas pererka MOKeT ObITh TKAHOM, IKCTPYAHUPOBAHHOM,
TEPMOCKpPEIICHHOW M T.7. IIpenMyInecTBOM MOAJIOKKH SBJISETCS pa3MepHas CTaOMIBHOCTh
COBMECTHO C JIETKOBECHOW OTKPBITON CTPYKTYpo#. IIpenMyinecTBoM HCNOAB30BaHUST HETKAHOTO
MOJIOTHA SIBJIIETCA TO, YTO COEAMHUTENbHBIN CJIOH, KOTOPBIM HAHOCAT B Ka4€CTBE MEPBOrO CJOs
Ha JOPOXKHYI0 MOBEPXHOCTb, MOMJIEKALIYIO PEMOHTY, MOXKET MPOHUKATh B MOMJIOXKKY H, TEM
caMbIM, o0ecreunBaeT HaaJjekallee CLEIUIeHHe BO BpeMsi MOHTaxa. llmacTmkoBas permerka
MMeEET MPEUMYIIECTBO, COCTOsIIIEE B €€ INUPOKON JOCTYIHOCTH U AELIEBU3HE.

VY AinMHEeHHbIE METAITNYECKUE DIEMEHTBL

B xauecTBe yAIMHEHHBIX METAJUIMYECKUX 3JIEMEHTOB MOKHO HCIOJIb30BAaTh YJIMHEHHBIE
METAJUINYECKHE JJIEMEHThl Jo0oro Tuma. B kadecTBa NPUMEPOB MOXKHO MPUBECTH
METAJUINYECKHE TPYTKH, METAJUIMYECKHE MPOBOJOKH, COOPHBIE Y3JIbI M3 CrPYIITHUPOBAHHBIX
METAJUIMYECKUX 3JIEMEHTOB, HalpuMep, MapaulebHbIX METAUIMYECKUX MPOBOJIOK WIH
METAJUIMYECKHUX MPOBOJIOK, CKPYUEHHBIX BMECTE JUIst 00pa30BaHMUs TPOCOB.

Y INMHEHHbIE METAJUINYECKUE 3JIEMEHTbl MOTYT COAEp:KaTh MeTajul JIIo0Ooro THIA.
IIpeanoyrurenpHo, MeTaUIMYECKUH MaTepuan siBusercs craibio. CTalb MOXKET COAEepKaTh,
HalpuMep, BBICOKOYIVIEPOAUCTBIE CIUIABbl, HU3KOYTJIEPOJUCTHIE CIUIABBI WM HEPIKABEIOLIHE
CILJIaBBI.

VY anuHeHHble METaJUIMYECKHe 3JIEMEHTBl UMEKT nuaMmerp npeanodrurensHo 0,04 — 8
MM. bonee mpeanouruTensHo, nuamerp HUtel cocrasiser 0,3 — 0,5 MM, Hanpumep, 0,33 — 0,37
MM.

VY nuHEeHHbIE METAJUINYECKHE OJJIEMEHThI NMPEANOYTUTENBHO HMEKT KPYIJIoe WM, IO
CYILIECTBY, KPYIJIO€ CEYEHHUE, XOTs TAKKE MOXKHO HCIOJb30BATh YJUIMHEHHBIE METAIINYECKUE
3JIEMEHTBl C JAPYTMMH CEYEHHsIMM, HAlNpUMeEp, CIUIFOLIEHHBIE JJIEMEHTbl WM JJIEMEHTBI,
MMEIOIINE KBaPAaTHOE WK, O CYIIECTBY, KBaAPAaTHOE CEYEHUE, U UMEIOIINUE MPAMOYTOJIbHOE

WIH, TI0 CYLLECTBY, IPSIMOYTOJIbHOE CEUEHUE.



Y anuHeHHbIE METaJUIMYECKUe 3JIEMEHThI MOTYT HE UMETh TMOKPBITHS MJIU MOTYT OBITh
MOKPBITBI  COOTBETCTBYIOIIIUM  MOKPBITUEM, HANPUMEP, TMOKPBITHEM, OOECIeUUBAIOIIHM
KOPpO3uOHHYIO 3amuTy. COOTBETCTBYIOLINE TMOKPBITHUS COAEPIKAT METAJUTMUECKOE IMOKPBITHE
WJIU TIOJTUMEPHOE MOKPBITHE. B KauecTBe MpUMEpPOB METAJUIMYECKOTO MOKPBITHS WJIA TTOKPBITUS
U3 METAJUTHYECKOTO CIUIaBa MOXKHO TIPUBECTH IIMHKOBOE TIOKPBITUE WJIM TOKPBITHE U3
LUHKOBOTO CIJIABA, HAIIPUMEP, MOKPBITHE JIATYHBIO, [TMHKOAIFOMIUHUEBOE TIOKPBITHE WIJIH LIMHK-
AJTIOMUHHUI-MarHUEBOE TMOKpbITHE. JlpyrMM NOPUrOAHBIM MOKPBITUEM W3 LHUHKOBOTO CILIaBa
siBysieTcst craB, cogepxxkamuii 2 — 10 % Al u 0,1 — 0,4% peaxo3eMeNnbHOTO 3JIEMEHTa, TaKOTO
kak La n/unu Ce.

B kauecTBe MOJIMMEPHBIX MOKPBITUH MOXKHO MPUBECTH TOJUITHIICH, TMOJUIPOIIUIIEH,
noM3(Up, MONTMBHHUIIXJIOPU WITH STIOKCUIHYIO CMOJTY.

Crenpaaucty B 3TOM 00JaCTH MOHATHO, YTO HA YIJIMHEHHBIE METAJUTMYECKUE 3JIEMEHThI
MOXXHO HAaHOCHUTb TMOKPBITHE, HAMPUMEP, TOKPBITHE, CO3AAI0IIee 3aIUTy OT Koppo3uu. OmHako
MOKPBITHE TAKXKE MOXKHO HAHOCUTb Ha COOpHBIA y3el M3 CrpyNIUPOBAHHBIX YIJIMHEHHBIX
METAJINYECKUX 3JIEMEHTOB.

B mensix HacTosimero m3o0peTeHus BhIpaskeHHUEe «COOPHBINA y3el M3 CrPYMITUPOBAHHBIX
METAJTNYECKUX 3JIEMEHTOBY» O3Ha4yaeT JOOOW y3el WM TPYINy M3 psAga MeTaTMYeCKHX
3JIEMEHTOB, KOTOpbIe COOpaHbI HJIM CTPYIIIHMPOBAHBI HEKOTOPBIM 00pa3oM miisi oOpa3oBaHUs
YKa3aHHOTO y3J1a WJIM YKa3aHHOW Tpymmbl. MeTrajuindeckue 3JIeMeHTbl COOPHOro y3jia u3
CTPYNIUPOBAHHBIX METAJUIMYECKUX 3JIEMEHTOB MOTYT OBITh COOpaHBl WM CTPYIITHAPOBAHBI
JEFOOBIM CITOCOOOM, M3BECTHBIM IO CYIIECTBYIOIIEMY YPOBHIO TEXHHUKH, HAPUMED, MOCPEICTBOM
CKPYYUBAHUsI, CBUBAHUS, TPYIIITUPOBAHMS B yYKH, CKIICUBAHMS, CBAPKHU, OOEPTHIBAHUS U T.J.

B kxadectBe npumMepoB COOPHBIX Y3JIOB U3 CTPYIITUPOBAHHBIX METATUYECKIX 3JIEMEHTOB
MOXXHO TMPHUBECTH IMyYKH MNapaJIENbHBIX WM, MO CYLIECTBY, MapajuieIbHbIX METaJUTMYECKUX
3JIEMEHTOB, METAJTHYECKUX 3JIEMEHTOB, KOTOPbIE CKPYUYEHBI BMECTE, HANpHUMeEp, MOCPEACTBOM
CBHUBAHUS WU TPYNIUPOBAHUS B My4YKH, HAIPUMED, MpPsiAeH, TPOCOB WM KaHATOB. B kadecTse
TPOCOB MOKHO HCIOJIb30BATh OJHOIPSAEBIE TPOCHI HJIM MHOTOIPSIEBbIE TPOCHL.

CTpykTypbl AJis  apMHPOBAaHMS  JOPOKHOTO  TOKPBITHS,  COAEpIKAIlHe  IMy4KH
napajuieIbHbIX WIH, MO CYLIECTBY, MapaUICNIbHBIX 3JIEMEHTOB HJIU COAEPIKAIINE TPOCHI, UMEIOT
MPEUMYIIECTBO, COCTOSIIIIEE B TOM, YTO MX MOJKHO JIETKO CKaThIBaThb M packaTbiBaTh. Kpome
TOTO, TAKHE CTPYKTYPBI UMEIOT MPEUMYIIECTBO, COCTOSIIIEE B TOM, YTO MPHU PaCKAaTbIBAHUH OHHU
YJIOKEHBI B TOPU3OHTAILHOM TOJIOKEHHH U OCTAIOTCS B ’TOM T'OPU30HTAJILHOM TMOJIOKEHHU 0e3
HEOOXOUMOCTH TMPHUHSITHS JIOMOJHUTENBHBIX Mep TMPEIOCTOPOKHOCTH WJIM  BBIOJTHEHUS
OeUCTBUH st o0ecTieue s WK MOANEPIKAHUS 3TOTO TOPU3OHTAIBHOTO MOJIOKESHHSI.

CTpykTyphl, comepKamue My4yKH MapajuIebHBIX WJIH, MO CYLIECTBY, MapajlieIbHbIX



3JIEMEHTOB, MMEHKT MOMNOJHUTEIBbHOE MPEUMYLIECTBO, COCTOsIlee B TOM, YTO IyYKH MOTYT
UMETh OIPAaHMYEHHYIO TOJIIHHY, MOCKOJBKY BCE 3JIEMEHTHI MOTYT OBITh PACHOJIOKEHBI PSIIOM
APYT C IPYroM.

KonnuecTBO  yANMHEHHBIX METAJIMUECKUX JJIEMEHTOB B COOpPHOM  y3ie U3
CrPYNIIHUPOBAHHBIX YAJIMHEHHBIX METAJUIMYECKUX JIEMEHTOB COCTABJISIET MPEANOUYTUTENBHO OT 2
1o 100, nanpumep ot 2 go 81, Hanpumep, ot 2 no 20, Hanpumep, 6, 7, 10 unu 12.

Bce ymnnHeHHBIE METaUIMYECKHE 3JIEMEHTHl B COOPHOM y3Jie M3 CTrPYIIIHPOBAHHBIX
METAJUTMIECKHUX 3JIEMEHTOB MOTYT UMETh OAMHAKOBBIN auaMetp. Kak BapuaHT, COOpHBIH y3en u3
CrPYNIIHUPOBAHHBIX METAJUIMYECKUX 3JIEMEHTOB MOXKET COAEPKATh YAJIMHEHHBIE METAIINYECKUE
3JIEMEHTBI, UMEIOIINE PA3HbIE TUAMETPBI.

COopHBIH y3e U3 CrpyNIUPOBAHHBIX YIUIMHEHHBIX METAJUIMYECKUX 3JIEMEHTOB MOJKET
COZepPKATh JIEMEHTBI OJJHOTO THIA. Bce yaMHeHHbIE METAITUECKUE 3JIEMEHThI COOPHOTO y3J1a
UMEIOT, HalpuMep, OAMHAKOBBINA IUAaMETP M OJWHAKOBBIN cocTaB. Kak BapuaHT, cOOpHBIH y3en
U3 CIPYNIUPOBAHHBIX YAJMHEHHBIX METAIMYECKUX 3JIEMEHTOB MOXKET COAEPKATh YAJINHEHHbIE
METAJUIMYECKHE DJIEMEHTBI Pa3HbIX TUIIOB, HANIPUMED, 3JIEMEHTHI, UMEIOIINE Pa3HbIH AUaMeTp
w/wnn pasHele coctaBbl. COOpHBIN y3€Nn M3 CrPYNIHPOBAHHBIX VIJIMHEHHBIX METAJTHYECKHX
3JIEMEHTOB MO>KET, HalpHUMEp, COAEPkKaTb YAJIUHEHHbIE HEMETAJUIMYECKUE 3JIEMEHTHI PSAOM C
VAJIUHEHHBIMM ~ METAJUIMYECKMMH  3JIeMeHTaMu. B kadecTBe MNpPUMEpPOB  YAJIMHEHHBIX
HEMETAJUIMYECKUX 3JIEMEHTOB MOXKHO NPUBECTU YIJEPOAHbIE HUTHU WIM MPsKY WIM HUTH WIH
MPsKY Ha OCHOBE YIJIepOAa, MOJIMMEPHbBIC HUTH WIN MOJUMEPHYIO MpPsiKY, HAIIPUMED, HUTH WU
NPSDKY M3TOTOBJIEHHBIE M3 MOJIMAMHUIA, MTOJU3TUIICHA, TTOJUIIPOITIIIEHa Witk nosmddupa. Takxe
MOXHO HCIMOJIb30BATh CTEKJIONPSKY WU MyUYKHU CTEKJISHHBIX HUTEH.

VY anuHeHHbIE METAIINYECKHE 3JIEMEHTBI NMPEANOYTUTEIbHO UMEKT MpeAesl MPOYHOCTH
Bbite 1000 MlIIa, nHanmpumep Boie 1500 MITa wnu Beime 2000 Ml Ta.

OcnabnenHble 30HbI YUIMHEHHOTO METAJUIMYECKOTO 3JIEMEHTA HMEIOT MPeaes MPOYHOCTH
no MeHbiie mepe Ha 10% MeHbIlle MPOYHOCTH HA PACTSDKEHUE YIJIMHEHHBIX METaIINYeCKUX
3JIEMEHTOB.. boee mpeanoyTHTeNbHO, Ipene MPOYHOCTH OCIA0IEHHBIX 30H 10 MeHbIIEeH Mepe
Ha 20%, no menbiueit mepe Ha 30%, mo meHbiuel mepe Ha 40%, o meHbiiei mepe Ha 50%, o
MeHbuleil mepe Ha 80%, unu no MeHblieill Mepe Ha 90% MeHblIe NPOYHOCTH HA PaCTsDKEHUE
YAJIMHEHHBIX METAJUINYECKHUX 3JIEMEHTOB.

Kak BapmaHT, ocnabieHHblE 30HBI YAJMHEHHOTO METAJUIMYECKOTO 3JIEMEHTa HMEIOT
0oJiee BBICOKYIO XPYIIKOCTh, YeM HEOCTAaOJIEHHBIE 30HBI 3TOrO YAJIMHEHHOTO METaJTHYECKOro
3JIEMEHTA.

bnarogaps Hamuuul B CTPYKTYpPE VYAJIMHEHHBIX 3JIEMEHTOB TAaKOM CTPYKTYpBbI C

ocnabJeHHbIMA 30HAMH WM Pa3pblBaMH, CTPYKTypa IJIsl ApMUPOBAHUS JOPOXKHOTO MOKPBITHS
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pa3pymracTcs B 3aJaHHBIX MECTaX BO BPEMA YAAJCHUSA YCUIICHHOTO JOPOKHOTO MOKPBITHSA.

ITocKONIBKY YIUIMHEHHBIE METAJUIMYECKHE 3JIEMEHTBhl pPa3pyIIAOTCs B OCIAOJIEHHBIX
30Hax, JdJIUHa Pa3pyLICHHBIX YAJIUHEHHBIX METAJININYCCKUX DJIEMECHTOB OorpaHu4vcHa.
VY niMHEeHHbIe METAUTHYECKHE 3JIeMEHThI OTPAHUYSHHOM AJTHHBI MOYKHO yIANISTh OOJIee JIErKO.

KpOMe TOro, MOCKOJIbKY AJIMHA YIJIMHEHHBIX METAJIMYCCKUX 3JICMEHTOB OTpPaHUYCHA,
HUCKJIFOYACTCA 3allyThIBAHUEC YIAJIMHCHHBIX METAJUIMYCCKUX JJCEMEHTOB, HAIIPUMEDP, BOKPYr
Oapabana (hpe3epHOI MAIIMHBI BO BPEeMsI BCKPBITHSI YCHIIEHHOTO IOPOKHOTO MOKPBITHS.

HpeI[HOLITI/ITeJ'IbeIe CHOCO6bI OC.]'Ia6.]'IeHI/I$I YATIUHCHHBIX MECTAJUIMYCCKUX 3JJICMEHTOB B
3aJaHHBIX MecTax 10 AJINHE YAJIUHEHHBIX METAJITNYCCKUX DJIEMECHTOB coacpkar
TepMOOOPaOOTKY 30H, MOMIEKAIIHNX OCIA0ICHNUIO, MEXaHUYECKYI0 00pabOTKY MIM XUMHUYECKYIO
00paboTky.

Tepmuueckass o0paboTka MOXKET COAepPKaTh HArPeB WM CBapKy JHOOOro THIIA,
HalpuMep, UHAYKLIMOHHBIA HarpeB WM PE3UCTUBHBIN Harpes. B kauecTBe NMpUMEpPOB MOXKHO
MPUBECTH WHAYKLUHMOHHBIA HATpPeB, JIa3€pHBI HArpeB, TOYEYHYIO CBAPKY WJIH POJIUKOBYIO
CBapKy.

Xumudeckoe ocnalbjeHue COAEPIKUT, HAIpUMep, JIOKaJbHOE OcyabjeHHe C MOMOILBIO
XUMHUHYCCKOr0 BEIIECTBA, HAIIPUMED, KUCJIOTHI.

Mexannueckoe ocjiablieHHe COAEpP:KUT, Hampumep, rudky, nedopmarmio, yIUIMHEHHE,
BBINIOJIHCHUE B YJIMHEHHOM MECTAJINTMYCCKOM 3JICMCHTE BI[aBJ'II/IBaHI/Iﬁ HJIN HAAPE30B.

Kak BapuaHT, yIJIMHEHHbIE METATMYECKIE 3JIEMEHTBI, COAepIKalie ociadIeHHbIe 30HbI
B 3aJaHHBIX MECTax MO AJIUHE YAJIUMHCHHBIX METANIMYCCKUX SJICEMCHTOB MOXHO IOJYYUTH
nocpeACTBOM COCAUHCHHA BMCCTC PA3JIMYHBIX qacTel YAJIUHCHHBIX METAJIJIMYCCKUX 3JICMECHTOB.
DTO MOXKHO, K TpUMepy, OO0ecmeduTh ¢ TOMOIIbI crocoda CoenuHeHus Jo0oTro THMa,
HanpuMep, CBapKU WJIM CKJIeuBaHUs. B TakoM ciy4yae cBapHbIE WM CKIEEHHbIE 30HbI 00pPa3yOT
ocnabJIeHHbIE 30HBI.

IIpennouturenpHble CIOCOOB! 00pPa30BaHUS PAa3pPbIBOB B YAJIMHEHHBIX METAJUTMYECKHX
SJIEMCHTAX B 3aJaHHbIX MECTax IO AJUMHE YAJIWMHCHHBIX MCTAJUIMYCCKUX 3JIEMEHTOB COACPKAT
PE3KY YAIMHECHHBIX METAJJIMYCCKUX 3JICMECHTOB B 3aJAHHBIX MECTaXx.

VI[J'II/IHGHHI:;IG HEMETAJIJIIMYECKUE DJICMEHTHIL.

B kauecTBe yANMHEHHOrO HEMETAJIMYECKOTO 3JIEMEHTa MOXKHO PacCMOTPEThb
YAJIUHCHHBIE HEMECTAJNIMYCCKUE JJICMEHTDBI J'IIO6OFO THma. B kadecTse NpUMEPOB MOKHO
MPUBECTU TMPYTKHU, MPOBOJIOKH, C60prIe Y3Jibl U3 CIPYNIIMPOBAHHBIX 3JICMEHTOB, TAKHX KakK
napajjiCJIbHbIC HUTU UKW HUTHU, CBUTBIC BMECTC IJIA O6pa30BaHI/Iﬂ TPOCOB.

VI[J'II/IHGHHI:;IG HEMCTAJUIMYCCKUE SJIEMCHTBI MOTYT COHOCPKATb HEMETaIMUECKUN

MaTepHrall a000oro  THma. HpeI[HOLITI/ITeJ'IbHO, HEMETaJUIMIECKHi Marepuagl COACPKUT
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MOJIMMEPHBIN MaTepual, CTEKJIO UK YIIIEPO.

ITonumepHbI MaTepuan CONEPXKHUT, HANpPUMEp, MOJUITHIICH, MOJUIPONNICH WIN
MOJIN3CTEP, TOJIMAMUA WM TOJUBHHUJIOBBIM CHOUPT. YIUIMHEHHBIE IOJUMEPHBIE 3JIEMEHTHI
coziepKat, HarpuMep, MOJUMEPHbIC HUTH WIIH TIPSTKY.

VY INMHEHHbIE CTEKJISIHHBIE 3JIEMEHTHI CONIEPIKaT, HAMpHMEpP, CTEKJISHHbIE HUTH WU
CTEKJIOTIPSKY. Y UIMHEHHBbIE YIJIEPOJHBbIE JJIEMEHTBHI COAEPKAT, HANpHMep, VYIIepOIHBIe
BOJIOKHA WUJIH YTJIEPOIAHBIE HUTH HIIH YTIEPOIHYIO MPSIKY.

OcnabnenHble 30HBI YIJIMHEHHOTO HEMETAJUIMYECKOTO 3JIEMEHTa HMEIOT MPOYHOCTh
pacTsbkeHue Mo MeHbliel Mepe Ha 10% MeHbIlle NMPOYHOCTU HA PACTSDKEHUE YIUIMHEHHBIX
HEMETAJUTMYECKUX 3JIEMEHTOB. bosiee mpennouTHTeNbHO, Mpenes MPOYHOCTH OCIabIeHHbIX 30H
no meHbluel Mepe Ha 20%, no meHbluel Mepe Ha 30%, no MeHbluell mepe Ha 40%, 1o MeHbLIeH
Mmepe Ha 50%, no menbiuel Mmepe Ha 80%, uiu no MeHsleill Mepe Ha 90% MeHblIIe MPOYHOCTH
HA PacTsDKEHHE YUIMHEHHBIX HEMETAUTHIECKUX JIEMEHTOB.

Kak BapuaHT, OcnabneHHbIE 30HBI YIJIMHEHHOTO HEMETAJIMYECKOTO 3JEMEHTA HMEIOT
0oJiee BBICOKYIO XPYIKOCTb, YeM HEOCIa0JIEeHHbIE 30HbI 3TOTO YIJIMHEHHOTO HEMETAJITHUECKOrO
3JIEMEHTa.

YInMHEHHbIE HEMETaJUIMYeCKHUe 3JIEMEHTbI MOTryT ObIThb OcCHalJeHbl B 3aJaHHBIX
MIOJIOXKEHHSX IO JUTMHE YAJIMHEHHBIX HEMETAJUIMYECKHX 3JIEMEHTOB C MOMOINb TAKHX K€ WJIH
CXOKHUX CHOCOOOB, MUCHOJNB3YEMbBIX JJISI OCTA0JNIEHUS YIJIMHEHHBIX METATHYECKHX 3JEMEHTOB,
HaNpUMep, TOCPENCTBOM TepMOOOpadOTKH, MeXaHW4ecKOH oOpabOTKM WM XUMUYECKOM
obpaboTku.

Kak BapmaHT, yIJIMHEHHBIE HEMETAJUTMUECKHE B3JIEMEHTBI, COAEp KaIlHe OCIaONeHHBIC
30HBI B 33JJaHHBIX MOJIOKEHHSX MO JUITMHE YUIMHEHHBIX HEMETAJJIMUECKUX 3JIEMEHTOB, MOYKHO
MOJIYYHUTh MOCPEACTBOM COEAMHEHHs] BMECTE Pa3HbIX 4HacTeH YIJIMHEHHBIX HEMETAJTHYECKHX
3JIEMEHTOB. JTO MOXKHO, K MPUMepy, 00eCmeYuTh ¢ MOMOIINBI0 Crocoda COEeOUHEHUs JIF0OOTOo
TUTA, HANPUMEpP, CBAPKU WJIM CKJIEMBaHUSA. B TakoMm ciiyyae CBapHbIC WM CKJIECHHbIE 30HBI
00pa3yrT ocnabiieHHbIe 30HbL

IIpennouTurenpHble CIOCOOBI OOPa30BaHMSI PAa3PHIBOB B YAJUHEHHBIX HEMETAJUIMIECKIX
3JIEMEHTax B 3aJJaHHBIX MeCTaX 10 JUIMHE YUIMHEHHBIX HEMETAJUTMYECKHIX 3JIEMEHTOB COAEPIKaT
PE3KY YIUTMHEHHBIX HEMETAJUINYECKHX 3JIEMEHTOB B 3a/JaHHBIX MECTaX.

MO3KHO UCTIOJIB30BATD JIOOYIO CTPYKTYPY, COAEPKAIIYIO yITHHEHHBIE HEMETAITNIeCKIE
3NeMeHThl. B KauecTBe NPUMEPOB CTPYKTYP MOXKHO TPUBECTH CTPYKTYPBI, COIEpIKaIlue
napajuieNibHble WM, TI0 CYIIECTBY, MapaJljIeNbHble YAJUHEHHbIE HEMETAJUINYECKHE 3JIEMEHTBI,
CETKH, TKAHbIe CTPYKTYPBI, BA3aHbIE CTPYKTYPHI U T.JI.

ITo BTOpOMY acmekTy HacTOSIIEro M300peTeHUs MPenyIararoTcst CrocoObl N3rOTOBICHUS
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CTPYKTYPbI JJIsl apMHUpPOBAHUS AOPOKHOTO MOKphITHS. [lo mepBomy cnocoOy H3rOTOBIEHHS
CTPYKTYPBI IJIs1 apMUPOBAHUs TOPOKHOIO MOKPBITHS, IPEKIAE BCErO, U3rOTABIUBAIOT CTPYKTYPY
JUIslL apMUPOBAHUS NOPOKHOIO MOKPBITHS, U B O3TOH CTPYKType HA MOCJIEAYIOLIEM 3Tare
BBITIOJIHSIOT Pa3PbIBbI MITH OCIA0IeHHUS.

ITo BTOpOMY cCmOCOOY HW3rOTOBJEHUS CTPYKTYPbl JJIsl ApMHPOBAHHUS JOPOXKHOTO
MOKPBITHUS NPEANIaratoTCs yAJINHEHHBIE 3JIEMEHTHI. B 3TUX yIJIMHEHHBIX 31€MEHTaX B 3aJaHHBIX
MECTaX BBIMOJIHSIOT Pa3pbIBbl MM OCIA0ICHUS, U U3TOTABINBAIOT CTPYKTYPY U apMHUPOBAHHS
JOPOKHOTO MOKPBITHS, COACPKALIYIO 5TH YIJIMHEHHBIE SJIEMEHTHI.

ITepBrIii cOCOO HM3TOTOBJIEHUS CTPYKTYPBI AJISI apMHUPOBAHHS JOPOKHOTO MOKPBITHS
COZIEPKHT CJIEYIOINE 3TAIbIL:

- U3rOTOBJICHUsI CTPYKTYPBI AJI1 apMUPOBAHUsS JOPOXKHOTO NOKPBITHS,

- BBINOJHEHUE B YKA3aHHOW CTPYKTYpE pa3pbIBOB MM OCNAOJIEHHBIX 30H B 3a/laHHBIX
MECTaXx.

Bropoi#i cnoco0 W3roToBNeHHs CTPYKTYPBl Uil aPMHPOBAHUS IOPOXKHOTO TMOKPBITHS
COJIEPKHT 3TaIbL:

- olecreyeHne HaIWYMs YAJUHEHHBIX 3JIEMEHTOB, HANpuUMep, Y UIMHEHHBIX
METAJUIMYECKUX 3JIEMEHTOB;

- BBIMOJIHEHNE B YKA3aHHBIX YIJIMHEHHBIX 3JIEMEHTaX OCIAONEHHBIX 30H B 3a/laHHBIX
MECTax 0 JJIMHE YKA3aHHBIX YJIMHEHHBIX 3JIEMEHTOB,

- M3TOTOBJIEHUS CTPYKTYPBI AJII apMHUPOBAaHUsA AOPOKHOTO IOKPBITHS, COAEpKallen
yKa3aHHbIE YIJIMHEHHbIE SJIEMEHTBI, CHA0KEHHbBIE OCITa0IEHHBIMU 30HAMMU.

Yka3aHHBIH BTOPOH CIIOCOO MOXKET NOTIOJIHUTENBHO COEPIKATh HTAIL

- BBINOJHEHHUE B YKa3aHHOW CTPYKType Pa3pblBOB WM OCIA0JNIEHHBIX 30H B 3a/laHHBIX
MECTax M0 JJINHE YKa3aHHOU CTPYKTYPBI.

Ilo TperbeMy acmekTy HACTOSINErO M300pEeTeHUs MpPEIaraeTcs apMHUPOBAHHOE
JOPOKHOE MOKPBITHE. APMUPOBAHHOE AOPOKHOE MOKPBITHE COIAEPKHUT:

- IOPOKHOE MOKPBITHE;

- CTPYKTYPY AJIsl apMUPOBAHUS JOPOIKHOTO MOKPBITHS 10 HACTOSIIIEMY HU300pETEHHIO;

- MOBEPXHOCTHBIN CJIOH, HAHECEHHBIN MOBEPX YKA3aHHOW CTPYKTYpPBI AJII apMHUPOBAHUS
JOPOKHOTO MOKPBITHSL.

JIOpO’KHOE TOKPBITHE COAEPKUT, Harmpumep, OeTOHHOe N achanbTOBOE IOPOKHOE
nokpbiTre. [IoBEpXHOCTHBIN CIIOW CONEpPKHUT, HApuMep, OETOHHBIH MOBEPXHOCTHBIN CJION HIIH
ac(ambTOBBII MOBEPXHOCTHBIN CIIOM.

B npeanodtutenbHOM BapUaHTE BBINOJIHEHUS apMHUPOBAHHOE JOPOKHOE TOKPBITHE

AOIMOJIHUTENIBHO COACPKUT HpOMe)I(YTO‘{HbeI cloit MCXKAY YKa3aHHBIM OOPOKHBIM MOKPBITUEM U
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YKa3aHHOW CTPYKTYpOH Uil apMHPOBAHUS JOPOJKHOTO TOKPBITHS W/HIN MEXKAY YKa3aHHOH
CTPYKTYpPOH JJIs1 apMUPOBAHHSI JTOPOKHOTO TMOKPBITHS M YKa3aHHBIM MOBEPXHOCTHBIM CIIOEM.
IIpoMexyTOYHBIN CJIOH CONEPKUT, HAIPUMED, CBA3YIOIIMN CJIOH UM NOATPYHTOBOYHBIN CJIOM.

ITo derBepTOMYy acCmeKkTy IMpeIaraercss Crocod BCKPBITHS JOPOJKHOTO MOKPBITHS,
ApPMHPOBAHHOTO CTPYKTYPOH MJIsi apPMHUPOBAHMS TOPOJKHOTO TIOKPBITHS, KaK OIHMCAHO BBILIE.
Crioco® BCKPBITHSI apMHUPOBAHHOTO JOPOKHOTO TIOKPBITHS COINEPXKHUT 3Tan (ppe3epoBaHUs
MOBEPXHOCTH YKAa3aHHOTO JOPOXKHOTO MOKPBITHS, MO3BOJISIOIIETO pa3pyllaTb CTPYKTYPY VIS
apMHUPOBAHUS JJOPOXKHOTO TIOKPBITHS B YKAa3aHHBIX 3aJJaHHBIX MECTAaX YKa3aHHBIX OCIAOICHHBIX
30H.

Hannuune cTpykTyphl U1t apMHUPOBAHHSI TOPOKHOTO TIOKPBITHS HE YCIIOKHSAET BCKPBITHE,
MIOCKOJIBKY CTPYKTYpa WM YIJIMHEHHBIE 3JIEMEHTBI 3TOH CTPYKTYPBI COAEPIKUT/COmepKat
pa3pbIBBI MK ocnabieHHble 30HbI. Hanmudne paspeiBOB MM OciaOJeHHBIX 30H 00eCleYnBacT,
YTO JJIMHA YYACTKOB BCKPBITON CTPYKTYPBI IUIsI ApMHUPOBAHUS TOPOKHOTO MOKPBITHS OCTAETCS
OrPaHUYEHHOM.

ITo mpeanoYTUTENFHOMY CIIOCOOY BCKPBITHE IOPOJKHOTO TOKPBITHS, apMHPOBAHHOTO
CTPYKTYpPOH Ui apMUPOBAHHUS OPOKHOTO TOKPBITHS, BBITONHSOT C MOMOINBIO (pe3epHOn
MAaIINHbI, coaep:kamuil gppesepHbiil 6apadban. @pesepHbiil OapabaH SBISETCS MPEANOYTHTEIHHO
MOBOPOTHBIM (hpe3epHbIM OapabaHOM, COIEpIKaIUM MHOKECTBO pPeKymux 3yObeB. Takoii
croco0 COAEePIKUT CIEAYIOIIUN 3TAIbI:

- obecnieuenne HaM4us (ppe3epHON MaIIUHEL, coneprkatneil ppesepHblii 6bapadan;

- TepeMelleHHe YyKa3aHHOH (pe3epHOH MalIMHbI 1O TIOBEPXHOCTH YCHUIJIEHHOTO
JOPOYKHOTO TOKPBITHS, MOAJIEKAIero (ppe3epoBaHUIO, MPHU STOM BpaAIIAOLIUICA (Ppe3epHbIi
OapabaH Bpe3aeTcs B IMOBEPXHOCTb APMHUPOBAHHOTO IOPOXKHOTO TMOKPBITHS Ha Tpedyemyro
ryOnHy, Koraa ¢pesepHas MalldHa IBHXKETCS N0 apMHUPOBAHHOMY JOPOXKHOMY IOKPBITHIO,
paspyasi CTpyKTYpy Uil apMUPOBAHUS TOPOKHOTO MOKPHITHA B YKA3aHHBIX 3aJaHHBIX MECTaX.

ITockoNIBKY IUIMHA YYaCTKOB BCKPBIBAEMOW CTPYKTYpPBI Ul apMHPOBAHUS JOPOIKHOTO
MIOKPBITUSL OCTAETCS OTPAHNYECHHOM, UCKIIFOYAETCS 3aMyThIBAHUE 3JIEMEHTOB CTPYKTYPBI BOKPYT
OapabaHa (pe3epHON MaIIMHBI.

Ha nepBom »sTanme BepxXHUH CIIOM apMHPOBAHHOIO IOPOXKHOTO TMOKPBITHUS MOXKHO
¢dpesepoBarh Ha TIyOHMHY, ONU3KYIO K CTPYKTYp€ apMHUPOBAHHUS JOPOKHOTO TMOKPBITHSA, U Ha
CJIEAYIOIIEM 3Tare MOKHO (pe3epoBaTh CIOH, COAEpXKAIUN CTPYKTYpPY Ui apMHPOBAHHS
TOPOYKHOTO TIOKPBITHSL.

CTpyKTypsl Uil apMHUPOBAHHS OPOKHOTO TOKPBITHSA, COJIEpKAIlHe CTajlb, UMEIOT
NPEUMYIIECTBO, COCTOSIIEE B TOM, YTO CTajlb MOKHO JIETKO M 3((EeKTUBHO yIalATh W3

(bpe3epoBaHHOrO Marepuana ¢ IOMOIIBIO MArHUTOB. JTO O0ECIeUnBaeT YIyUIIEHHYI0 YHCTOTY
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dpe3epoBanHOrO achanbTa UM OETOHA U MPUTOIHOCTH (pe3epoBaHHOTO acaabTa UK OEeTOHA
JU1s1 TOBTOPHOT'O UCIIOJIB30BAHUS.

Kparkoe onucanue ueprexei

@ur. 1, ¢ur. 2, ¢ur. 3, ¢ur. 4, ¢ur. 5, dur. 6, ¢pur. 7a, pur. 7b u 7c — cxemaTHUHBIE
n300paKeHNs] BAPUAHTOB BBIMOJIHEHHUS CTPYKTYP IJIsl aPMHUPOBAHHUS TOPOKHOTO TIOKPBITHS MO
HACTOSIIEMY U300PETEHUIO;

¢ur. 8 — cxemMaTuyHOE M300pakeHHe Crocoda BCKPBITHS apMHPOBAHHOTO JOPOKHOTO
MOKPBITHS], COAEPIKALIErO CTPYKTYPY IJIsl aPMUPOBAHUS JOPOKHOIO MOKPBITHS MO HACTOSIILIEMY
HU300pETEHUIO.

Ocy1ecTBieHne N300peTeHHs

Hacrosmee n3obpereHne OmmMcaHo CO CCbUIKOH Ha KOHKPETHBIE BAPUAHTHI BBITTOJHEHUS
U ONpeIeSICHHBIE YePTEKH, HO STUM HE OTPAHMYUBAETCS, & OTPAHUYHBAETCS TOJBKO (POPMYIIOi
n3o0perenusi. OnycaHHbIE YEPTEXKH SIBJISIOTCS JIMIIb CXEMATUYHBIMU U HEOTPAaHHMYUBAIOIIUMHU.
Pa3smepel HEKOTOPBIX 3JEMEHTOB HA YepPTEeKax MOTYT OBITh IMPEYBEJIWYEHbI W MOTYT HE
COOTBETCTBOBATh MacIITaly B MOSCHUTENBbHBIX LEAX. Pa3Mepsl 1 OTHOCHTENBHBIE pa3Mephl He
COOTBETCTBYIOT (PaKTHUECKOMY BHEAPEHHIO B MPAKTUKY H300PETEHHSI.

TepMuH «IOpOKHOE TOKPBITHE» O3HA4YAaeT JEOOYIO TBEPAYIO MOBEPXHOCTh. JloposkHOE
MOKPBITHE NMPEANOYTUTENBHO MPEIHA3HAYEHO Il MOAAEPKaHMs MPOLEeCcca ABUXKEHUS, TAaKOro
KaK JIBHXEHUE aBTOTPAHCIIOPTA UJIH MELIEXOAHOE ABUKEHNUE.

B xauecTBe mpuMepoB NOPOXKHBIX MOKPBITUH MOXKHO IPUBECTU JOPOTH, MeElIEeXOHbIe
JOPOXKKH, CTOSTHKM aBTOTPAHCIIOPTA, B3JIETHO-NOCAJOYHBIE MOJOCHL, PYJIEKHBIE NOPOXKKH B
a’3poMnopTax, AOPOKHBIE MOKPBITUS B NOPTAX U.T.J.

Ha ¢ur. 1 cxemaTnyHO TNOKa3aH NEPBbI BapUAHT BBIMOJHEHUs CTPYKTYypbl 100 mms
apMHUPOBAHUs OPOXKHBIX MOKPBITHH MO HacTosimeMmy n3oopereHuro. Ctpykrypa 100 comepskut
cOOpHBIE y3JIbl M3 CTPYNIHPOBAHHBIX YIUIMHEHHBIX MeTaJUTN4ecKux 3neMeHToB 112. COopHble
y3Jbl U3 CIrPYNINHMPOBAHHBIX Y/UIMHEHHBIX METAJJIMYECKUX 3JeMeHTOB 112 copepskar
ocnabieHHble 30HbI 113 B 3a1aHHBIX MeCTax IO JUIMHE 3THX COOpHBIX y3yoB 112. PaccrosiHue
MEXAY COCeNHMMH 30HamMu 113, M3MepeHHOe B NMPOAOCJIBHOM HAMpaBieHUH CTPYKTypbl 100,
cocrasisieT, HanpuMmep, 20 cm, 30 cm, 40 cMm, 50 cm, 60 cm, 70 cm, 80 cm, 90 cm niu 100 cm.

COopHble y35IbI M3 CTPYNIHPOBAHHBIX YIUIMHEHHBIX METAUTMYECKUX 3JeMEeHTOB 112
MOTYT COJEp3KaTh CTajbHble TPOCHL IIpeanouTuTenbHbIN CTAJIBHON TPOC CONEPKUT OT 2 A0 12
HUTEH, HampuMmep, TPOC HMEET OAHY HUTh cepiaedHuka auamerpoM 0,37 Mm u 6 HUTEHR
arametpoM 0,33 MM BOKpYT 3T0i HUTH cepaeunuka (0, 37 + 6 x 0,33).

B npyrux BapuaHTax BBINOJHEHHsI COOPHBIE Y3JIbI W3 CTPYNIHPOBAHHBIX YAJTUHEHHBIX

METAJUIMYECKUX 3JIeMeHTOB 112 coxmepkaT Mydkd MapajuleNbHBIX MWIHM, IO CYIUECTBY,
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NAapaJUIebHbIX  YUIMHEHHBIX METAJUIMYECKUX JJIEMEHTOB, HampuMmep, MOydku u3 12
MapajuIeIbHbIX UJIH, MO CYLIECTBY, NAPAJUIEIbHBIX YIJIUHEHHBIX METAININYECKHUX 3JIEMEHTOB.

Bce cOopHbIe y31bl U3 CrPYNIMPOBAHHBIX YAJMHEHHBIX METAJUTMYECKUX 3JIEMEHTOB 112
OPUEHTUPOBAHBI NMapajUIeIbHO WJIH, MO CYLIECTBY, MapajulebHO ApYyr Apyry. OpueHTauus 3TUX
cOopHbIX y3710B 112 cooTBETCTBYET NMPOAOILHOMY HampasyeHno 105 ctpykTypst 100.

COopHble y371BI U3 CIPYNIIUPOBAHHBIX YIUIMHEHHBIX METAJUINYECKUX 3JIEMEHTOB MOTYT
ObITh coemuHeHbl ¢ MOIoKkoH 110 mmm oObenuHeHbl ¢ HelW. B BapuaHTe BBINONHEHUS,
noka3aHHOM Ha ¢ur. 1, coopHbie y3ibl 112 mpukneens! k nomioxke 110.

IMomnoxka 110 mMoxer, HapUMep, COEPKaTh MOJUMEPHBIA MaTepHal, CTEKIO, rpadut
WK Kakyro-10o ux kxomOumHanmioo. Kak Bapuant, momnmokka 110 comepKMT TKaHYKO WIH
HETKAHYIO0 CTPYKTYpPY, HAIIpUMeEp, TKAHYIO UM HETKAHYIO MOJHMMEPHYIO CTPYKTYpy. B kadecTtse
NPUMEPOB HETKAHBIX CTPYKTYP MOXKHO MPUBECTH UTJIONPOOMBHYIO MM (PHIIbEPHYIO HETKAHYIO
NOJUIOXKKY, HAIIPUMeEp, U3 MoJMaMuza, moiusdgupa (Hanpumep, nomustuientepedranara (PET)),
MOJMATUIIEHA UJIU MOJUIIPONHIICHA.

B npeamodruTenbHOM BapuaHTE BBINOJHEHHs COOpPHBIE Y3JIbI W3 CTPYNIHPOBAHHBIX
VAJIMHEHHBIX METAJNINYECKUX JJeMEHTOB 112 comep:kar crajgbHble TPOCHL, CBUTbIE U3
YAJIMHEHHBIX METAJUIMYECKUX HUTEH U NPUKIEEHHbIE K MOIUMEpHON noaoxke 110, Hanpumep,
HETKaHOH NoNMM3PUPCYIbPOHOBOH MOJIOKKE MM SKCTPYAHUPOBAHHON IOJUIPOTIIIEHOBOM
ceTke (TIOTHOCTBIO 35 /M2, uMerolneii pasMep saeiiku 6X6 MM).

B gpyroMm nmpeamoYTUTENbHOM ~— BapuUaHTE  BBIMOJHEHHWs COOpHbIE  Y3IbI U3
CrPYNIIUPOBAHHBIX YIJIWHEHHBIX METAUINYECKHUX 3J1eMEHTOB 112 copep:kaT CTajabHbIE TPOCHIL,
MPUKJIEEHHbIE K MOAJI0XKKe 110, M3rOTOBIEHHON U3 CTEKJIOBOJIOKOH WA CTEKJIONPSKH, WIH K
MOAJIOXKKE, COZIePKALLEe YrOJIbHbIE HUTH.

Ha ¢wur. 2 nokasan BTOpO#l BapuaHT BBINOJHEHUS CTPYKTYpbl 200 1y apMHpPOBaHUS
JIOPOXKHBIX TOKPBITHH MO HactosmeMy wuzoOpereHntoo. Ctpykrypa 200 COmEpKUT Tpymmy
cOOpPHBIX Y3JIOB U3 CIPYIITUPOBAHHBIX Y/UIMHEHHBIX METAUIMYECKUX 3JieMeHTOB 212. COopHbIe
y31bl 212 conepxxat ocnabieHHble 30HbI 213 B 3a1aHHBIX MECTaX MO JJIHHE STUX COOPHBIX Y3JIOB
212.

COopHble y3IIbI M3 CTPYNIHPOBAHHBIX YIJITMHEHHBIX METAJUTMYECKUX 3JIEMEHTOB 212
MOTYT COAEpKaTb CTajbHble TPOChl. COOpHBIE Y3/l W3 CIPYIIHPOBAHHBIX Y UIMHEHHBIX
METAJUIMYECKUX 3JIEMEHTOB COAEpP:KaT, HANpUMeEp, CTAIbHOM TPOC, COAEpXKAalUMi 3 HUTH
nuamerpom 0,48 mm, cBuThix BMecTe (3x0,48 MM).

B npyrux BapuaHTax BBINOJHEHHsI COOPHBIE Y3JIbI W3 CTPYNIHPOBAHHBIX YAJTUHEHHBIX
METAJUIMYECKUX 3JIEMEHTOB 212 conep:kaT NapajulesbHble WJH, MO CYLIECTBY, NapaljieibHbIC

HUTH, HAIpUMeEP, My4OK U3 12 mapajuienbHbIX WU, MO CYLIECTBY, NMapasulebHbIX HUTEH. Bee
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cOOpHbIE y37Bl W3 CrPYNNHPOBAHHBIX YJUIMHEHHBIX METAUTMYECKUX 3JIeMeHTOB 212
OPUEHTUPOBAHBI NMapajUIeIbHO WJIH, MO CYLIECTBY, MapajulebHO ApYyr Apyry. OpueHTauus 3TUX
y3J10B 212 COOTBETCTBYET NPOAOCABHOMY HamnpasieHUto 205 cTpykTypsbl 200.

COopubie y3ibl 212 coenuHeHbl ¢ nomioxkkod 210 ¢ momombio mBoB 214. IIBbr 214
NPEANOYTUTENBHO 00pa3oBaHbl W3 TpsDKU. llpsbka sBIseTCs, HAmpuUMep, MHOTOHHTOYHOM
MIPSKEH, MPENNOYTUTENBHO, MOJIMAMUTHOM, o3 pUPHOH (Hammpumep,
noymaTiiienTepedranaraoi (PET)), moMMBHHUICTIMPTOBOM UJTH MOTUIPOTHIIEHOBON MPSIKEH.

IIpska MokeT copepskaTh ocnabieHHble 30HBL Kak BapuaHT, mpsbka HE COAEPIKUT
Oc1a0JIeHHbIE 30HBL

Ilopnoxka 210 comep:kuUT, HAIPUMeEpP, TKAHYI0 WIM HETKAHYK) CTPYKTYpy, HalpuMmep,
TKaHYI0 WIM HETKaHYHK NOJMMEPHYK) CTPYKTypy. B kauecTBe NMpUMEpOB HETKAHBIX CTPYKTYP
MOKHO TPHBECTH HIJIONPOOUBHYIO WM (PHIIBEPHYIO HETKAHYIO TOIJIOKKY, HAIlpHMep, H3
nonmamuna, nommddupa (Hampumep, nommdTwieHtepedranara (PET)), nommstunena wim
MOJIMIPOIHUJIEHA.

B npeamodTtuTenbHOM BapUaHTE BBIMOJHEHHS COOpPHBIE Y3JIbI U3 CrPYIITMPOBAHHBIX
YAJUHEHHBIX METaJUIMYECKUX 3JIeMEeHTOB 212 copmep:kaT CBUTble cTajbHble HUTU. CTanbHble
TPOCHI MIPULITUTHI K MOJUMEPHON moiokke 210, Hanpumep, HeTKaHOH monmdpupcynbHoHOBOH
MOJUIOKKE, C TMOMOIIb moiudpupHOH npsvku 214 (Hanpumep, nonudTHIEHTEpedTATaATHON
TIPSTKH).

Ha ¢ur. 3 nmoxazana crpykrypa 300 st apMUpOBaHHS JOPOKHBIX MOKPEITUH. CTPyKTYypa
300 comepXUT TEpPBYHO TIpynmy COOpPHBIX V3JI0B M3 CrPYNIHUPOBAHHBIX  YIUIMHEHHBIX
METAJUINYECKUX 3JIeMEHTOB 312 u BTOpPYIO Tpynmy COOPHBIX Y3JIOB W3 CrPYIITHPOBAHHBIX
YIUTMHEHHBIX MeTaJUIn4eckux seMeHToB 314. Ilepsas rpynma cOopHbBIX y3710B 312 comep:kuT
CTaJbHbIE TPOCHL, OPUEHTHUPOBAHHBIC, IO CYLIECTBY, NapajuIeJIbHO APYr APYTYy B IEPBOM
Hanpasyiennu. [lepBasi rpynma cOoOpHBIX y370B 312 comepskut ocnabneHHble 30HBI 313 B
3alaHHBIX MECTax IO JJIMHE 3THUX COOpPHBIX y370B 312. B BapuaHTe BBIIOJHEHHS, TOKa3aHHOM
Ha ¢wur. 3, ocnabneHHble 30HBI 313 SBIAIOTCS 30HAMHU COOPHBIX y3JI0B 312, comep:KauiuMmu
yrayONeH!s], UM 30HAMH, IMEIOIUMH YMEHBIICHHBIH THAMETD.

Bropas rpynmna cOopHBIX y3710B 314 COOEpKUT CTalbHBIE TPOCHI, OPUEHTUPOBAHHBIE, TIO
CYIIECTBY, NApPaJUIENIbHO APYT IPYry BO BTOPOM HampaBieHWH. Bropas rpymnma cOOpHBIX y3JI0B
314 comepxut ocnadneHHbIe 30HbI 315 B 3aJaHHBIX MeCTax IO JUIHHE 3TUX COOPHBIX y3J10B 314.
Ocnabnennble 30HBI 315 ABNAIOTCS 30HAMH COOPHBIX y3J10B 314, comepkamumu yriyOiaeHus,
WJIU 30HAMU, UMEIOIIUMU YMEHBIIEHHBIN AUAMETP.

Ilepsoe HampaBjieHHE OTIMYAETCSl OT BTOPOTO HAMNPABJICHUS. YTOJN MEXAY MNEePBbIM

HaIpaBJI€HUEM U NMPOAOJbHBIM HampasieHueM 305 ctpyktypsl 300 pasen 45 rpanycam. Yron
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MEKy TIepBBIM HAIPABJICHUEM M BTOPBIM HarpaBjieHHEM O0O3HaueH Kak o. Yrous o paseH 90
rpagycam.

COopHnble y3ib1 IepBOil rpynmsl 312 u cOOpHBIE Y371 BTOPOH rpynmbl 314 mprkuTH K
noanoxke 310 Bnonp nuHuii 316 mo Menelueil Mepe ogHou npsbxeit. Iloanoxkka 310 conep:xur,
HaIlpuMep, TKAaHYIO WM HETKAHYIO CTPYKTYPY.

Unn cOopuble y3mer 312 mepBoil rpymnmbl win cOOpHbIe y3ibl 314 BTOpPOH TpyMIIbI
comepxatr ociabneHHple 30HBI 313, 315 mo gmuHe cOopueix y3moB 312, 314. B
NPEANOYTUTEIbHOM BapUaHTE BBIMIOJHEHUS, Kak cOOpHbIe y3ibl 312 mepBOH Tpymnmel, Tak U
cOopHble y31bl 314 BTOpOii rpymmel, cogepxart ocnadiaeHHble 30Hb1 313, 315.

Crnenmanmucty B 3TOH 00JIACTH MOHATHO, YTO TaKKE€ MOXKHO MPEAyCMOTPETh, YTOOBI UIIH
nepBasi rpynmna cOOpHbIX y3i0B 312 wiu BTOpass rpymma COOPHBIX Y3JIOB COAepIKaia
ocnabneHHble 30Hb1 313, 315.

Ha ¢ur. 4 noxazana crpykrypa 400 1njst apMUpOBaHUS AOPOKHBIX NOKPEITUH. CTPyKTYypa
400 sBnsieTcs BA3aHON CTPYKTypoH. BsizaHast CTpyKTypa COAEPKUT psin COOPHBIX Y3JIOB H3
CTPYNIIHUPOBAHHBIX YAJIMHEHHBIX METAIMYECKUX »3ieMeHTOB 402 B mnapajijienbHOM WIH
B3aHMHOM, IO CYIIECTBY, NapajuiebHOM NoJjoxeHuu. COOpHBbIE y3JIbI U3 CrPYNIUPOBAHHBIX
VIUTMHEHHBIX METAJUTMYeCKUX 3JeMeHTOB 402 comepkaT ocnabineHHbIe 30HBI 403 B 3aJaHHBIX
MecCTax I0 JUTHHE 3TUX COOPHBIX Y3708 402.

B Bsizanoit crpykrype 400, nmokazaHHOU Ha ¢ur. 4, cOOpHBIE Y3JIbl U3 CTPYNITHPOBAHHBIX
YAJIMHEHHBIX METATIMYECKUX 3JIEMEHTOB BCTABJICHBI B NMETIO U3 WBOB 420 y nuHun 440 mBos.
IIIBer 420 oOpa3oBaHbl MpsDKEH, HampuUMep, OAWHOYHOW MM MHOTOHHUTOYHOH TpPSDKEH,
NPEANOYTUTENBHO TMOJMAMHUIAHOH, mnonu3pupHON (Hampumep, NOJIHITHIEHTepedTataTHOM!
(PET)), monumponuieHOBOH NpsbKeH WM METAUIMYeCKOH TNpsDKeH, Hampumep, CTaJbHOU
npspkeit. Ipsoka mBos 420 MOXKET COAEPIKaTh HITH MOXKET HE CONEPKaTh OCNA0IEeHHBIE 30HBL

TexkcTunbHbIE 1IBBI, MOKAa3aHHbIE B 3TUX [pUMEpax, HMEIT TPUKOTAKHYIO
KOH(PHUTYpaLuio.

[IpennouturenpHble COOPHBIE Y3IIbI U3 CTPYMITUPOBAHHBIX YIUIMHEHHBIX METAJUIMYECKUX
351eMeHTOB 402 conep KaT CTajlbHbIE TPOCHIL.

Ha ¢ur. 5 cxematnuHo mnokazaHa crpykrypa 500 pmis apMHUpOBaHHUS JOPOYKHBIX
nokpbiTuii. Ctpykrypa 500 comepKUT TKaHYIO CTPYKTYpy, COJEp Kallylo B HampasieHuu 502
OCHOBBI PsiZi COOPHBIX y3510B 504 W3 CrpyNIHMPOBAHHBIX YAJUHEHHBIX METAJUIMYECKUX HUTEH,
Hampumep, W3 crajdbHbIX TpocoB. COopHble y3mbl 504 wumeroT paspeiBel S03 1o anuHe.
Hanpaenenne 502 OCHOBBI MOJKET IOTOJHHUTENBHO CONEPKaTh NPsKY (HUTh MPHKUMHON
ocHOBBI) 505, Hampumep, MeXKAy ABYMs COOpPHBIMH y3JlaMH W3 CTPYIITHUPOBAHHBIX

Metauindeckux Hurteil 502, Ilpsoxka 505 mMokeT comep:kaTh WM MOXKET HE COAEpPKaTb
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ocnabJIeHHbIE 30HbI HITH Pa3PbIBBL

Hanpasnenune 506 yTka COAEP:KUT MPsDKY, HAPUMeEp, MOJMAMHUIHBIE OJHOBOJIOKOHHBIE
HutH (70 tekc) 508. Ctpykrypa 500 mmeer, HampUMeEpP, PUCYHOK C TJIATKUM IEPEITIIETEHUEM.
DneMeHThl HalpaBJIeHNsI YTKAa MOTYT COAEPKaTh MJIM MOTYT HE COAEPIKATh OCIA0JIEHHBIE 30HBI
WJIU Pa3PbIBBL

Ha ¢ur. 6 cxematnuHo mnokazaHa cTpykrypa 600 s apMHUPOBaHHUS JOPOKHBIX
MOKPBITH. Crpykrypa 600 COLEPIKUT o3 QUpPHYIO CETKYy, HaIpumep,
nonmmsTuientepedTanatayio (PET) cerky. Crpykrypa 600 comepKMT B 3aJaHHBIX MeCTax
ocabneHHble 30Hb1 602.

Ha ¢ur. 7a, 7b u 7c nmokas3aH npeAnoOYTUTENbHBIA BAPUAHT BBITIOJHEHUS CTPYKTYpsI 700
IUIl apMHUPOBAHUS JOPOXKHBIX MOKpbITHHA. Ha ¢ur. 7a mokasan cxeMaTH4HbIH BUI, Ha ¢ur. 7b
NOKa3aH BHUJ B pa3pese 1o miockoctu B-B, u Ha ¢ur. C mokazaH Bux B paspese no miockoctu C-
C.

Crpykrypa 700 comep:xkuT momnoxkky 710 B BUIe MOANEPKUBAIOIIETO dJIeMeHTa B opme
IJIACTUKOBOM pelleTKU MM HeTKaHoro martepuaina. Ctpykrypa 700 AOMONHUTENBHO COAEPIKUT
CTajbHbIe TPOCHI 712, MO CylIECTBY, MapajulesibHbIE IPYr APYrY B MPOAOJBHOM HAlpaBJICHUMU.
Ilonepeynoe paccTosiHUEe MEXAY JABYMS COCEIHUMH CTajdbHbIMU TpocamMu 712 moxer
cocTaBJsITh 25 - 60 cM. D1H cTambHbIE TPOCh 712 comepskaT ociaadneHHbIe 30HbI 714. HanpuMep,
Ha paccrosiHusX 40 — 60 cm. Crpyxrypa 700 Taxke COAEpKUT CTajlbHble Tpockl 716, mo
CYILIECTBY, MapajuleybHbIE IPYTr B APYry B NONEpPEeYHOM HampasjaeHud. lIpogonsHoe paccrosiHue
MEXKIYy ABYMS COCEIHUMMHU CTaJIbHbIMU Tpocamu 716 cocrtaBiser 25 — 60 cm. Ilonmepeunnie
CTalbHBIE TPOCHI 716 Takke MOTYT COEPIKaTh OCTa0IeHHbIE 30HBI WM Pa3pbIBbI (HE MIOKA3AHBI).
Cunrernueckast npsbka 718 ynepkuBaer BmecTe noajoxkky 710, cranbHble Tpochl 712 u
CTaJIbHBIE TPOCH 716 C MOMOIIBIO TAKOTO Criocoda, KOTOPhI Hanbosee HArJsiAHO MOKa3aH Ha
¢ur. 7b u ¢ur. 7c. Ilommoxkka 710 obpasyer ocHoBy. Ilonepeunsie cranbHbIE TpOCHl 716
pacnonoxkeHbl Ha nojnoxke 710. IlpomonpHble cTambHbIE TPOCHl 712 pacmonoxkeHsl Ha
MOMNEPEYHbIX CTANBHBIX Tpocax 716. Ipska 718 mpomuTta BAOIE NPOJONBHBIX CTAJIBHBIX TPOCOB
712 w xpenut NpOAOJbHBIE CTanbHble Tpochl 712 k momnoxkke 710. B npunnune, ans
MOTIEPEYHBIX CTABHBIX TPOCOB 716 He TpeOyrTCsl HUKaKas OMOJHUTEIbHAS MPsiKa WM IpyTrue
aAre3UBHBIC CPEACTBA, IOCKOJBKY 3TH CTalbHblE TPOCHI 716 nexar noj MNpOAOIbHBIMU
CTaJbHBIMU TpocaMu 712.

OpnHako MOMOJHUTENbHBIE LIBHI C MOMOINBIO JOMOJHUTENBHON MPsSKU MOTYT KpPENmuThb
MOMNEpEeYHbIE CTaJbHbIE TPOCHI OTAENBbHO. Kak BapuaHT, AONOIHUTENBHOE MPOIIMBAHUE MOXKHO
MPEeAyCMOTPETh B TOUYKAX IMEPECEYEHUs NMPOAOJBHBIX CTaJbHBIX TPOCOB 712 M mOMEpedYHBIX

CTaJIbHBIX TPOCOB 716.
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Ha ¢ur. 8 cxemarnyHo mnoka3aH cnoco® BCKPBITHUS OOPOXKHOTO MOKpeITHS 802,
apMHPOBAHHOTO apMaTypHOW cTpykTypoi 804 mo Hacrosimmemy wu3zoOpereHuro. JloposkHoe
nokpbitue 802 ¢pesepyrorT ¢ momompbio ¢peseproii Mammubl 800. ®@pesepHas mammnHa 800
conepxut (pe3epHbiii Oapaban 806, cHabxeHHbIN pexymumu 3yobsmu 808. Korna dpesepHast
MamuHa 800 pABMXKETCA MO TNOBEPXHOCTH apMHUPOBAHHOIO JAOPOKHOrO NOKpeITHA 802,
bpesepubiii  Oapaban 806 Bpamaercss BIOJb MMOBEPXHOCTH APMUPOBAHHOTO JTOPOKHOTO
nokpbituss 802, u ¢pesepHbii Oapaban 802 cpezaer maTepual ¢ MOBEPXHOCTH JOPOIKHOTO
nokpeitust 802 no Tpebyemoli ryOuHbl. bnaromapst mpomeccy (pesepoBaHUs JOPONKHOE
nokpbeitie 802, conepikaiiee apMHPOBAHHYIO CTPYKTYPY, (pe3epyroT HIH BCKPBIBAIOT
HeOompMMH  YacTsMH. [IoCKONBKY apMupoBaHHast CTpykTypa 804 COIEpKUT B 3aJaHHBIX
MecTax OCJa0JIeHHbIE 30HBI, aPMHUPOBAHHYIO CTPYKTYpy 804 BCKPBIBAIOT B 3THUX 3aJaHHBIX
MecTax BO Bpems mporecca ¢pesepoanus. COOTBETCTBEHHO, UIMHA BCKPBIBAEMBIX YYaCTKOB
apMHUPOBAHHOU CTPYKTypbl 804 orpaHudeHa, Tak 4TOOBl UCKIFOYUTH 3aMyThIBAHHE BCKPBITHIX
yacTteil apMupoBaHHOH CTpykTypsl 804, Hampumep, BOKpyr ¢pesepHoro Oapabana 806
¢bpeseproii marmab 800.

B o6mewm, ¢pesepnas mammuHa 800 comep>KUT TpaHCHIOPTHPYIOMIYK cucremy 810,
NpeAHa3HAYSHHYIO ISl TepeMelieHns (pe3epoBaHHOIO MaTepualia M BBIIPY3KH MaTepHala,
HampuMep, B TPy30BHK. OJTOT MaTepual MOXKHO BKJIOYaTb B COCTaB HOBOIO JIOPOXKHOIO
MOKPBITHS MJIH TIOABEPTaTh nepepadoTke.

Ecnn apmupoBaHHasi CTPYKTypa COIEPXKHUT CTallb, PEKOMEHIYETCsl IMpelyCMOTPETh B
TPAHCIIOPTHPYIOLIEH CHCTeMe MArHWThI (HE MOKa3aHbl). MarHUThI MO3BOJSIIOT OTAEISATh CTAb
OoT (pe3epoBaHHOTO MaTepuajia, oOecrednBasi YJAYYIIEHHYI) YHUCTOTY (hpe3epOBaHHOTO
MaTepuasa J0pPOKHOTO MOKPBITHS.

Kpome Toro, BMECTO MarHUTOB TPAHCHOPTUPYIOLIEN cucTeMbl 810 win B JONOIHEHUE K

HUM MArtiuThbl MOKHO YCTAHOBHUTD Ha Y3JIC UJIH y3J1aX BCKPBITUA JOPOKHOI'O NOKPBITHA.
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DPOPMYJIA U3OBPETEHUA

1. Jlopo:xHO€ MOKpPBITHE, COAEPKALIUN APMUPYIOLIYIO CTPYKTYpPY, IPH 3TOM yKa3aHHas
CTPYKTypa COIEPKUT YAJMHEHHbIE METAJJIMYECKHE 3JIEMEHThI, CHaOKEHHbIE OCIAOJICHHBIMU
30HAMH B 33JJaHHBIX MeCTax MO JUIMHE YIJIMHEHHBIX METAIMYECKUX 3JIEMEHTOB, NpPUYEM
yKa3aHHbIE OCHAOJEHHBbIE 30HBI IOJIYYEHbl IOCPEACTBOM HArpeBa WM CBApKH, TPU 3TOM
paccTOsSIHUE MEXAY JBYMs COCEOHUMH OCJIaOJNIeHHbIMH 30HaMu cocTaBisier 1-200 ¢, 94TOOBI
NPEIOTBPATUTh 3aIlyThIBAHUE VAJMHEHHBIX METAUIMYECKUX 3JEMEHTOB BOKpyr Oapabana
(bpe3epHOI MAIIUHBI IPU PA3PYIIEHHUs TOPOKHOTO MOKPBITHS.

2. JIopo:kHO€ MOKPBITHE MO M. 1, B KOTOPOM YyKa3aHHbIE YAJMHEHHBIE DJIEMEHTHI BHE
ocnabJIeHHBIX 30H UMEIOT npezen npodHocTty Beime 1000 MlTa.

3. JIopoKHO€ TOKpBITHE MO M. 2, B KOTOPOM YKa3aHHbIE OCNAOJIEHHBIE 30HBI UMEIOT
npenen NpOYHOCTH Mo MeHbliel mepe Ha 10% MeHblle, 4yeM Mpenes MPOYHOCTH YAJUHEHHBIX
3JIEMEHTOB BHE MX OCJIAa0JIEHHBIX 30H.

4. JIopo’)KHO€ TIOKPBITHE MO M. 1, B KOTOPOM YKa3aHHbIE OCJa0JIEHHBbIE 30HBI MMEIOT
0oJiee BBICOKYIO XPYITKOCTb, Y€M HEOCTa0JIEHHbIE 30HBI, TaK YTO Y/UIMHEHHbIE METAJUTMYECKHE
3JIEMEHTBI Pa3pyLIAIOTCS B YKA3aHHBIX OCIA0JIEHHBIX 30HAX MPHU TMOKE HA POJIMKE AUAMETPOM 5
CM HJIU MEHee.

5. JlopoxHOE TOKpBITHE TO 1. 1, B KOTOPOM yKa3aHHbIE OCHIAOJEHHbIE 30HBI UMEIOT
JUIMHY 110 MeHbIIeH Mepe 1 MM.

6. JloposkHOE TOKpBITHE MO M. 1, B KOTOPOM yKa3aHHbIe OCIa0JIeHHbIE 30HBI MMOJYYEHBI
WHAYKLUOHHBIM HarpeBOM, HAarpeBOM 3JIEKTPUYECKUM CONPOTUBJICHHEM, JAa3€PHBIM HArpeBOM,
TOUYEUHOW CBAPKON WM POJIMKOBON CBAPKOU.

7. JIOpOKHO€ MOKPBITHE MO M. 1, B KOTOPOM YAJMHEHHbIE METAJUIMYECKHE 3JIEMEHTHI
BBITIOJIHEHB! B BU/I€ COOPHBIX Y3JI0B U3 CTPYIITMPOBAHHBIX METATHUECKUX 3JIEMEHTOB.

8. JloposkHOE MOKpBITHE MO M. 7, B KOTOPOM COOpHBIE Y3JIbl W3 CrPYIITHPOBAHHBIX
METAJUTMYECKHUX 3JIEMEHTOB MPEICTABIISIOT COOOH CTaNbHBIE TPOCHI.

9. JIopO:xHOE MOKpBITHE MO M. 1, B KOTOPOM YIJWHEHHBbIE METAJUIMYECKUE 3JIEMEHTBI
COEAMHEHBI UJIK UHTETPUPOBAHBI C MOAJIOKKOM.

10. loposkHOE MOKPBITHE 1O T1. 9, B KOTOPOM yKa3aHHAs MMOJIOMKKA MPEACTABISET COOOH
HETKAHYIO CTPYKTYDY.

11. JloposxkHO€ MOKpBITHE MO M. 9, B KOTOPOM yMJIMHEHHBIE METAJUIMYECKHE BJIEMEHTBI
COEAMHEHBI UJIM UHTErPUPOBAHBI C MOJIOKKON MOCPEACTBOM LIBOB.

12. JIopo:kHOE MOKpBITHE MO M. 9, B KOTOPOM yAJIMHEHHbIE METAIIINYECKUE BJIEMEHTBI

COCAUHEHBI UJIM UHTECTPUPOBAHDBI C HOI[J'IO)KKOI\/'I NMOCPEACTBOM IPSAKU.
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