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NMPEJABAPUTEJIBHO BYJIKAHU3NPOBAHHAS KOJIBIHEBAS KOPOHKA
JUISI CBEPXTUTAHTCKON NHBI, CITIOCOEB EE ITPUTOTOBJIEHUS U
IHNPUMEHEHUSA

O0s1acTh TEXHUKH M300peTeHHsl

Hacrosmee u300peTeHHE OTHOCHTCA K TEXHUYECKOHM OONACTH MpPEABAPUTEIBHO
BYJKAHU3UPOBAHHBIX  KOPOHOK IOWH, B  YaCTHOCTH K  IPEABAPHUTEIBHO
BYJIKAHW3UPOBAHHBIM KOJIBIIEBBIM KOPOHKAM IIMH JJI CBEPXOONBINMX INHH M HUX

MPUMEHEHHIO.
YpoBeHb TeXHUKU

Tak Ha3bpIBa€MBIC CBEPXTUTAHTCKUE IMIHHBI OTHOCATCS K Pa3ICICHUI0 Pa3MEpOB IIUH B
CTaHJAPTE KAaueCTBAa BHEINHETO BU/A IIHWH CTAHJAPTAa XUMUYECKOM MPOMBIIIJICHHOCTH
Kuraiickoit Hapomnoit Pecryomuku «HG /T2177-2011». ITHeBMaTH4eCKHE IMUHBI C
HOMHHAJTbHBIM JHaMeTpoM o0Ooma 33 AroiiMa W BBIIIE W HOMHHAIBHOM HTHPHHOW
MOMEPEYHOTO CeueHUs 24 MroMMa W BBIIIE — 3TO CBEPXTHTAHTCKUE MIMHBL B TO ke
BpeMs, B COOTBETCTBUHU C OOIMENPU3HAHHOW KOHIICTIIIUEH, MPeaIokeHHOW KuTaickoi
PE3MHOBOM accouuanuen: MmkeHepHbIe IMUHBI CO CrIeNU(HKAIMSIMEA IHH U 00012 C
HOMUHAJIBHBIM HApPYKHBIM AWaMETPOM 33 Ar0MMa W BBIIE, a BHCIIHUM JAUAMETP

KOHCTPYKIMH HIMHBI COCTAaBIAeT Gonmee 2000 MM, W Harpys3ka Ha onHy muHy (kX

knace, 10 km/4) cocraBnser Oomee 20 000 Kr, 3TO THTaHTCKWE MIMHBL. B HacTosmiee
BpEMs IIMHBI, COOTBETCTBYIOIIHE 3TOW CIENU(UKAIMHA, B OCHOBHOM HCIOIB3YIOTCS
U KPYTTHOMACIITAOHBIX TOPHBIX MAIIWH M HWHKCHEPHBIX TPAHCTIOPTHBIX CPEACTB Ha
naoporax 0e3 mokpbiTHA. Clenyromuye MUHBI OOBIMHO HA3BIBAIOTCS CBEPXTHTAHTCKHE
muHbl. HampuMep, cBepXruranTckas mimHa co crenudukanuein 59/ 80R63 wmmeer
muameTp okoso 4000 MM u Bec 5,5 ToHH / 6ap. CTOMMOCTD HMITOPTA COCTABIISET OKOJIO
100 000 mommapos CILA, a cpemnmii cpok cimyx0b1 coctaBmieT oT 4 000 mo 5 000

qacCoB.
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CBEpXTMraHTCKME IOUHBI B  OCHOBHOM  HCIONB3YIOTCA JUIA  SKCIUTyaTaluu
TPAHCTIOPTHBIX CPEACTB Ha JOpOrax Oe3 MOKphITHS. 3-3a kpaliHe TIOX0H JOPOKHOU
OOCTAaHOBKM HAa PAa3NMHYHBIX YYaCTKAX MHKCHEPHBIX pPa0OT YacTO BCTPEYAIOTCA
pa3nUyHBIE TIPETATCTBHA, TAKHE KaK MYCOP M TPAaBHH, KOTOPhIE HAHOCAT OONBINON
yaiep0 mmuHaM. V3-3a CypOBBIX YCITOBHH JKCIUTyaTAllMA OH YacTO PadOTAET C MOTHOM
HArpy3KOHM M UMEET HU3KYI0 CKOPOCTh ABW)KEHHUS, HO 007amaeT OONBINUM HECYIIHM
MOMEHTOM. MakcuMalibHas CTaTHYECKas HArpy3Ka Ha OJHY LIMHY COCTaBiieT 90 TOHH,
MO3TOMY IIMHBI JOJDKHBI 00NajaTh JIydnied M3HOCOCTOMKOCTBIO M YCTOMYHMBOCTBIO K
npokonam. [IpouwsBogurenpbHOCTh. Er0 IMMpPOKUN M TONICTBIM KapKac U MPOTEKTOP HE
CHOCOOCTBYIOT OTBOAY TEIUIA, MOJTOMY CBEPXTHUTAHTCKHE IIUHBI TAKXKE JOJDKHBI
uMeTh Oonee TIyOOKHE M INUPOKHE KAHABKH C PHCYHKOM, 4YTOOBI VIIYYIIHThH

XapPaKTCPUCTHKH OTBOJA TCIIJIa IIMHAMH.

Hawnbonee yacTo 1 MpOU3BOACTBA CBEPXTUTAHTCKUX IIWH HCTIONB3YIOTCS OTKPBITHIE
maxTel. C TMOCTOSHHBIM POCTOM CIPOCa HAa MMHEPAIbHBIE PECYpPCHl, B LETAX
MOBBIICHHS 3(P(HEKTUBHOCTH TOOBIYH M CHIDKCHHS 3aTPAT, KPYITHBIE OTKPHITHIC IAXTHI
BCE YaIIe BBIOMPAIOT CHEIMATbHBIE TPAHCIIOPTHBIE CPEACTBA JJIS KPYIMHBIX IHAXT
IPy30MOABEMHOCTEIO OT 45 10 Oonee yem 320 TOHH, a MaKCHMaJlbHas OOmIas mMacca
TPAHCIIOPTHOTO CpeAcTBa JAocTHraeT 550 TOHH, OH [O/DKEH OBITh OCHAIIEH
CBCPXTMIaHTCKMMHM MUHAmMu. Jlopora, Mo KOTOpPOM MEPEABUTarOTCA KapbEpHBIC
TPAHCIIOPTHBIE CPEACTBA, JOJDKHA U3MEHATHCS C M3MEHEHHUEM PACIIONIOKECHUS PYIHBIX
JKUJT U BBITPY30UYHBIX TUIOMA0K. OCHOBaHHE JOPOTH TPYAHO MOTHOCTHIO YIJIOTHUTb.
[TosTOMy HOPOXKHOE MOKPHITUE HEPOBHOE U B OCHOBHOM COAEPKUT OCAJOK M CTOYHBIC
BOIbl. Bo Bpems skcmuiyarammm OONBINOE KOTHYECTBO Pa30OpPOCAHHBIX (HParMeHTOB
PyIsl Ha padoyas MOBEPXHOCTh JUISA TOTPY3KH W Pas3rpy3Kd H JOPOKHOE TOKPHITHE,
KOTOPBIE UMEIOT OCTPBIE Kpas W YIVIbL, NPUBOMALIME K PA3IMYHBIM IMOBPEKIACHUAM
IIUH TPAaHCHOPTHOTO CPEICTBA, B OCHOBHOM KOJOTBIM, KOJNOTYIIKAaM, IOpE3aM H
apyruM (GopMaM TPABMATHYECKHX PAaH Pa3TUYHOTO pasmepa. [Ipu MHOKeCTBEHHOM
BO3/CUCTBUU CYPOBBIX YCIIOBHI OKPY>KAIOIIECH CPEabl, KIMMAaTa U JOPOKHBIX YCIIOBUM
CBEPXTHTAHTCKHE HIMHBI C OOBIIEH BEPOATHOCTHIO MOTYT BBI3BATh MPSAMOMN TPOKOT U
MOBPEXKACHUE MPOTEKTOPHOM PE3UHBI M KOHCTPYKLUMH H3 CTaIbHOM IPOBOJIOKH

OOATIPOTCKTOPHOI'0 CJI04. Ecan mwmHa MPOKOJIOTAa W CHIIPHO IMPOTCKACT, BOAUTCIIb
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MOJKET BOBPEMST OOHAPYKUTH 3TO U COOOIIUTH 00 3TOM OOCITY>KHBAOIIEMY TIEPCOHATTY
s nedenns. OmHAKO OONbIIAs YacTh PaH HE OyAeT MPOTEKATh Cpasy, © OHH MOTYT
MPOIOJDKATh JBHWKEHHE B OOBIMHOM peskume. OJHAKO TMOBPEKACHHAS CTalbHas
MPOBOJIOKA TOABEPTAETCS BO3IEHCTBHIO BO3AyXa M TPS3H, KOTOpas IOABEPIKEHA
KOPPO3WH W TMOCTCIICHHO PACpPOCTPAHICTCS BOKPYT CTAalbHOM  MPOBOJIOKH
MOIPOTEKTOPHOTO ciiosi. Pactipoctpanenue. Korma muna paboraet, OHa TPOAOIDKAET
KaTHUThCS, TIEPEKATHIBATHCS, H3rHOAThCA U AeopMupoBaThCs. BHYTpeHHAS pe3WHA H
prKaBasi CTajbHAS MPOBOJIOKA TOAIPOTEKTOPHOTO CIIOS TPOIOIDKAIOT TEPETHCS IPYT O
ApyTa, BBIACISASA BHICOKYIO TEMIIEPATyPy, YTO TMPUBEAET K OBICTPOMY CTAPECHHIO PE3UHBI
W CTaJbHON TPOBOJOKH MOANMPOTEKTOPHOTO CIIOS, BBI3BIBAs KapKac W MPOTEKTOp, a
TAKKE CTAJTBHYIO MPOBOJIOKY IOAMPOTEKTOPHOTO CJIOS IOCTENIEHHO OYMIIATH HWIIH

OTCJIauBATDb U YTUIIU3HPOBATD.

M3-3a  OrpoMHBIX pa3sMEPOB U  BBICOKOM TEXHOJIOTMYHOCTH IPOU3BOJCTBA
CBEPXTHUTAaHTCKHUX LIMH MOHOTIOJHMEH HA MPOU3BOACTBO B HACTOSINEE BPEMA 00IaTar0T
TOJNBKO OTJENbHBIE HWHOCTPAHHBIE NPOM3BOAWTENH, a OpPEHMBI, MOCTYIIHBIE JUIA
Pa3NHYHBIX TIAXT, KPAaHHE OTPAHWYEHBI, YTO TPHUBOTUT K HONTOCPOYHBIM BBICOKHM
LEHAM HAa CBEPXTMTAHTCKUE IIMHBI BHYTPH CTPAHBI U 32 pyOeoM. Mosi cTpaHa Taroke
HACTOATEIIbHO TPU3bIBAET OTECYECTBCHHBIC INMHHBIC KOMITAHWW PAa3BUBATh MPOOHOE
MTPOU3BOJICTBO, HO HBIHEIIHSAS OTE€YECTBEHHAS MPOAYKIHA HMEET OY€Hb KOPOTKUH CPOK
CITy’KOBI B HE MOJKET YAOBJIETBOPHTH MOTPEOHOCTH mAaxXT. UTOOBI CHU3WUTH 3aTparhl HA
WCTIOIb30BAHUE CBEPXTUTAHTCKHUX IOWH, TOPHOAOOBIBAIONINE KOMITAHHH B TEUCHHE
MHOTHMX JIET HCKAJlM Pa3IM4Hble CIOCOOBI CHIDKEHMA 3aTpaTr. B Hacrosmee Bpems
TOPHOOOOBIBAIOIUE KOMIIAHWH TIPH3HAIOT, YTO HamOonee 3((PeKTHBHBIM CIIOCOOOM
ABTSIETCA MCIIOJIb30BAHUE IEPBOHAYANBHOM CTOMMOCTH CTapoOro Kapkaca 3peibIX
W3AECTTUH W3 CBEPXTHTAHTCKAX OIMH YTHIM3HPOBATh WX MYTEM BOCCTAHOBIICHHS.
Tonpko 3HAYWUTENIPHO CHHU3WB OOMIYI0 CTOMMOCTHh IIHH, MOKHO CHH3UTH OOMIYIO

CTOUMOCTD HUCIIOJIb30BaAHHA.

CornacHo pacyeTy 3aTpaT M aHAJIW3y HHIYCTPUH MPOU3BOJACTBA HOBBIX IIWH, HA
KOPOHKY HIUHBI TpuXxoautcs 25-30% COBOKYNMHOW CTOMMOCTH KaXKIOW IIMHBL, a HA

OCTaBLIMHICS Kapkac W apyrue neranu npuxoautca 70-75%. To ecTp, Koraa pucyHOK
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MPOTEKTOPA INHUHBI OTIOJIMPOBAH W LIMHA YTHIM3UPOBAHA, 3TO SKBHBAJIECHTHO MOTEPE
70-75% miepBOHAYAIBHOW CTOMMOCTH IIMHBI, €CJIM OHA UCIIOJIb3YETCs TIOBTOPHO TMOCIIE
PEMOHTA, CTOUMOCTh M3TOTOBJIECHUS cocTaBisieT Bcero 30-35% OT CTOMMOCTH HOBOM
OIMHBI U COKPAINAET MPOU3BOJICTBO. BBIOPOCHI 3arpsA3HAIONIMX BemecTB Ha 65%, a
CPOK CITy’KOBI MOXeET Jocturatb 95-100% ot cpoka ciy>k0s1 HOBOM mHHBEL KpoMe ToTO,
LIEHA HA CBEPXT'MTAHTCKHUE INUHBI OY€Hb BbICOKA. CTOMMOCTH MCMONB30BAHUS IIHH HA
OONBIMUX KAPBEPHBIX MAMIMHAX CcocTaBmieT 35% OT Oo0med CTOUMOCTH
TPAHCTIOPTHPOBKH, YCTyNas TOJbKO CTOUMOCTH TOILTUBA. TakuM 00pa3oM, TEXHOIOTHA
BOCCTAHOBJICHUSI W IIOBTOPHOIO HCIIONb30BAHUA CBEPXTMTAHTCKUX IIHH MMEET
OCOOEHHO  3HAYUTENbHBIE OSKOHOMHMYECKHE BBITOABI Ui  TOPHOAOOBIBAOIIMX

MPEIITPUATHH U 00IIECTBA.

B Hacrosimee Bpems, YTO KacaeTCs TEXHOJOTHH BOCCTAHOBJICHHS CBEPXTHTAHTCKHEX
IIMH, B OCHOBHOM B CTpPaHE W 3a pPYyOEKOM HCHONB3YIOTCS CIEAYIONIHE TPH

TCXHHYICCKHUX IIpoHeccca.

1. TexHOTOTHYECKHN TPOILECC BOCCTAHOBIICHHS MOJCIIBHOTO METOAa (TepMHUYECKOE
nepeBopaunBanue): [locme TOro, kKak BOCCTAHOBJICHHBIM CTApbhId Kapkac 00paOoTaH
nuOBaHHEM W JPYTHMH TPOIECCAMH, HAa KAapKac HAHOCHTCA HeoOpaOoTaHHAsS
pe3uHa TpPOTeKTOpa, W (GopMa ¢ OJOKOM PHUCYHKA HCIONB3YeTCs Ui HarpeBa
CO3MaHWS JAaBicHUS i1 (OPMHPOBAHUS PHCYHKA TPOTEKTOpPa BO  BpeMs

BYJIKaHHU3aI[UH.

2. TexHOomorHA BOCCTAHOBJICHHSA TIEped BYJIKAHH3AIMEH (XONOTHAS TOKapHAs
oopabotka): CHawyama HeoOpaOOTaHHAas pe3WHA TPOTEKTOpPAa HArpeBaeTcs |
MOJBEPracTCsa CKATHIO C TIOMOINBIO IUIOCKOM BYIKAHM3ALMOHHOM MAaIIWHBI C
npecc-GOpMON  UIA  PA3ACTbHOW BYJKAHW3ALWH, TIOCIE YEro NPEABAPUTEIHHO
W3TOTABIMBAIOTCA  BYJIKAHU3UPOBAHHBIA TPOTEKTOP W PE3HMHA C PHCYHKOM.
CymecTBylOT mTONOCHL, ONOKH, KoimbIa W apyrue TtHmbel. [locme Toro, Kak
OTPEMOHTHPOBAHHBIM CTApPBId Kapkac o0O0pa0oTaH NUTH(GOBAHWEM U JIPYyTHMHU
MpOLECCaMH, HA KAapKac HAHOCUTCS CPEAHAAPE3MHOBAS TOMYINKA, MPUKICHBACTCS

NPEABAPUTENIBHO  BYIIKAHU3MPOBAaHHAs1 pE3WHA C  PHUCYHKOM TMPOTEKTOpPA H
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YCTaHABIIMBAIOTCS CTICIHATIBHBIE KAIICYIBI IS TEPMETHU3ALMH TIOIOCTH IMHUHBL, 0003 H
BHenrHue o6Oomouku. [locrme momagaHws B pe3epByap UIA BYJIKAHU3ALWH IIHHBI C
MPEJBAPUTENBHO BYJIKAHU3HUPOBAHHBIA MPOTEKTOP HArPEBAIOT, CO3/AAIOT JABIICHHUE M

BYJIKAHU3UPYIOT I IPUAAHHUA (POPMBL

3. TexHonmorus BOCCTAHOBJICHUSA TIPAaBUPOBKM pucyHKa: [locme Toro, kak
OTPEMOHTHPOBAHHBIN CTAaphId Kapkac oOpa0oTaH mITH(pOBAHWEM U JIPYyTUMHU
npoleccaMy, HeoOpaOOTaHHAas pPe3UHa MPOTEKTOpa IMOBTOPHO HAHOCUTCA WU
HAMATBIBAETCA HA KapKac, U TMPOLECC TIPAaBUPOBKU PUCYHKA HCIONb3yeTCs AN
¢opMHupoBaHMA PHUCYHKa TMPOTeKTOpa. Hukakux apyrux  BCIIOMOTATENbHBIX
NPUHAJIEKHOCTEH HE YCTAHOBIIEHO, M OH IOCTYIAET B Pe3epByap UL BYJIKAHU3ALHH.

AJE1 HarpeBa U CO3AaHKA OaBJIICHUA. BYJ'IKaHI/ISaI_II/IOHHOC (I)OpMOBaHI/Ie.

I[J'U{ BOCCTAHOBJICHHUA  CBCPXTHIAaHTCKUX IMHH TPHUMCHAIMCD BbIIICYKA3aHHDBIC
TCXHHYICCKUC MMPOLICCCHI, HO, UCXOAA M3 XAPAKTCPUCTHUK IPOAYKTA CBCPXTHTAHTCKUX
IIMH HW XapaKTCPHUCTHK YCJIOBI/Iﬁ OKCILTyaTalouH, CYymCCTBYOIIAasas TCXHOJIOTHUA

BOCCTAHOBIICHUA UMCCT CICAYIONIHC HCTOCTATKH:

1. Cpeay HUX TEXHOIOTHA OOHOBJICHHS MOJCIIBHOTO METOIA MMEET OONBIION COpPOC
CTOYHBIX BOJ, BBIXJIOHBIX ra30B W MbLUIM BO BpeMs MPOM3BOACTBA TMpoOIEcca, a
CTOMMOCTh OYHUCTKH W O0OpaOOTKH BBICOKA. B 3aBUCHMOCTH OT OrpaHHYCHUH
TEXHOJIOTHH CTENCHb ABTOMATH3AIMK TMPOHM3BOACTBCHHOTO TPOIleCCa HH3KAs, a
3aTpaThl Ha PaOOUYYHO CHITY BBICOKH. MOJEITEHBIH METO/ 3aKITFOYAETCS B HATPEBAHUH U
CO3[aHWH JABJICHUS MEK/IY MPOTEKTOPHON PE3HHOM M BYJKAHH3HPOBAHHBIM KAPKACOM
BMECTE, MPH JTOM KApKac HAXOMUTCS B BBICOKOTEMIIEPATYPHOH Cpele B TECYCHHUE
JIJTATETIHHOTO BpeMeHH. B 3Toi#l cpene mpHMEHEHWE BBICOKOTO JABJICHHUS Pa3pyLIHT
BHYTPEHHIOIO CTPYKTYPY PE3HHOBOH M PaJHAIbHON CTAJTBHOW NPOBOIOKH. B TO ke
BpeMs, YTOOBI HW30€KaTh TMOBPEKICHUS KapKaca, [aBIiCHHE BYJKAHH3ALUU
NPOTEKTOPHOW PE3WHBI MOXKET OBITh TOJNBKO OTPAHWYEHO, YTO TPHBOAUT K
HEIOCTATOYHOMY COTIPOTHUBIICHHIO TIPOKOJY M HW3HOCOCTOMKOCTH TPOTEKTOPHOM
pesunsl. [Ipomecc BOCCTAHOBIEHHS MOJAEIBHOTO METOJA TPENBSIBIAECT CTPOTHE

Tpe6OBaHI/I$I K CTapbiM IIHWHAM, HWCIIOJIb3yCMbIM IIPHU BOCCTAHOBJIICHHH. Ecmm umeercs
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MOBPOKICHUE PKABYMHOW ©Oollee dYeM JBYX CJIO€B CTaIbHOW TMPOBOJOKH
MOAMPOTEKTOPHOTO CJOS WJIM HMEETCS HECKOJIBKO Pa3pbIBOB CTAIBHOM MPOBOJIOKH
MOAMPOTEKTOPHOTO CJIOA, 4 PACCTOSIHUE MEKIYy TOUYKAMH Pa3pbiBa MEHbIIE MIHUPUHBI U
pasMep TIOTIEPEYHOTO CEYCHHS WIMHBL, OHA HE MOMKET OBITh BOCCTAHOBJICHA U
WCIONb30BaHA MOBTOPHO. JlOMs CTaphiX WIMH, KOTOPBIE MOTYT COOTBETCTBOBATH

CTaHJAPTy BOCCTAHOBJICHUS, COCTaBIAET Beero 2—3%.

2. TeXHONOTHYECKHM NPOLECC MPEABAPUTEIPHOW BYJIKAHH3ALMU CPABHUBACTCS C
MOJIETTbHBIM TEXHOJIOTUYECKUM MPOLIECCOM TEPMUYECKON peKOHCTPYKIMU. [IpoTekTop
MPEABAPUTENIBHO BYJIKAHU3UPYETCS OTAECIBHO, YTO MO3BOJIAECT YBEJIHYUTH IUIOTHOCTD
pPE3UHBI TMPOTEKTOpPAa 3a CYET YBEIWYCHHS JaBIICHUS BYJIKAHU3ALUHU, YIy4YLIUTh
CTOMKOCTh K MPOKOJIAM M H3HOCOCTOMKOCTH H3JENHA U B TO K€ BPEMS CHU3HTH
3aTpaThl HAa OYHCTKY CTOYHBIX BOJA. B TPOMU3BOACTBEHHOM mporecce. OmHako
CYIIECTBYIOIIAs. TEXHOJOTHA BOCCTAHOBJIICHHMS TIEPE]  BYJIKAHU3ALUEH HMEET

CIIEAYIOTIHE TTPOOJIEMBI

Cpenu HHMX TIpeIBAPUTENHHO BYJIKAHM3MPOBAHHAs pE3MHA IPOTEKTOpa B (opme
MOJIOCHI M OJIOKA W3rOTAaBIMBAETCS HA IUIOCKOHM BYJIKAHWU3AIMOHHON MAalIMHE, a KIeeBas
MOBEPXHOCTh KapKaca SBIAETCS IUIOCKOW WM  TNPUOMH3HTENBHO  IJIOCKOH.
CymecTByromas KONIbLIEBas pPE3UHA IPOTEKTOPAa OKPY:KEHA KOJIBLIOM HA OCHOBE
CTepKHEBOU (DOPMBI, a €€ BHYTPEHHSSI TOBEPXHOCTD SBIIETCS UIHHAPUYECKAS WA
MPHOIM3UTEIPHO LHIHHAPUYECKas TOBEPXHOCTh. Kak mokasaHo Ha ¢wur. §, naBe
CTPYKTYpel A W B ABIAIOTCA TUNWYHBIMH CTPYKTypaMH TMOTNEPEYHOIO CEYECHHSA
CYHIECTBYIOIIETO  TPEIBAPUTEIBHO  BYIKAHW3UPOBAHHOTO  MPOTEKTOpAa.  UTOOBI
COOTBETCTBOBATh Pa3Mepy KIIEEBOW MOBEPXHOCTH NPOTEKTOPHOU PE3UHBI, OCTATOYHBIN
PUCYHOK Ha OOOYMHE CTApOro MOJMPOBAHHOTO KapKaca HE MOMKET OBITh MOIHOCTBHIO
yaaneH. Kak mokasano Ha ¢ur. 9A, mokas3aHo MONEPEYHOE CEYEHUE CTApOol MHUHEL. [[Be
YACTH PAa3/leIeHbl KOHTPOJBHOW NHHHMEH NUTH(OBAHWSA MHMHBIL. BepXHAA 4acTh - 3TO
MOBPEKICHHAS YacTh, KOTOPYIO HEOOXOAMMO YHAUTh TEPEA BOCCTAHOBIICHHEM, a
HIDKHSSL 4acTh - 3TO 4YacTh KapKaca, KOTOPYIO HEOOXoAuMo coxpaHuTh. bomee Ttoro,
W3-32 PA3MYHBIX PHCYHKOB CTapOro Kapkaca M HEOJWHAKOBOM CTEIICHU M3HOCA OH HE

MOKET TOYHO COOTBETCTBOBATh PUCYHKY NPOTEKTOPHOM PE3HHBI, YTO NPHUBOJUT K



WO 2022/022312 PCT/CN2021/107091

COYETAHHIO TIPOTEKTOPHOM PE3HMHBI W CTApOro Kapkaca. KaHaBku pHCYyHKa HMEIOT
pasHble OTTEHKH, M PHCYHOK CMEIIEH, 00pasys 3a30p B KIEEBYI0 HacTy i
MPOTEKTOPa, Kak TMoKa3aHo Ha ¢ur. 9. b, 3a30pbl MO OKPY)KHOCTH AOIDKHBI OBITH
YCTPaHEHBI TYTEM W3METBYCHHUA M 3aMOJHEHUS HEOOPaOOTaHHBIM PE3HHOBBIM
MarepuanioMm. HecMOTps Ha TO, YTO HANONHEHHBIA PE3MHOBBIA Marepuan oOmajgaet
3¢(eKTOM HAMOMHEHUS H JSCTETHYHBIM BHEIIHUM BHAOM, €r0 IUIOTHOCTh H
ar€3UOHHAS TMPOYHOCTH CIUINKOM HH3KH, & TAKKE YBEIMYUBACT TONIIUHY OypTHKA,
YTO CEPHE3HO CHIKAET SKCIUTyaTAllMOHHBIE XAPAKTEPUCTHKH U CHOCOOHOCTH INHHBI
OTBOIUTH TeTU10. [Ipy OONMPIIMX HArpy3Kax IMHHA MEPEKATHIBACTCS M CMUHAET IUIEYO U

6OKOBI/IHy, H OH JICTKO TPCCKACTCA U OTBAJIUBACTCA B MCCTC 3AIIOJTHCHUA.

BoccraHoBnenue mepen ByJaKaHu3ammed TpeOyer Oojee cTporux TpeOOBaHMM K
CTapoMy KapKacy, YeéM BOCCTAHOBJIEHHE MOAENbHBIM MeTonoM. IlluHa mmeer Gonee
OJHOTO CJIOA P KaBYMHBI, NOBPEXKACHHOM CTaJbHOM MPOBOJOKOM IOANPOTEKTOPHOTO
CJIOs1, PACCTOSTHUE MHOTOKPATHBIX PAa3pbIBOB CTAIIBHOM MPOBOJIOKH MOAMPOTEKTOPHOTO
CIIOS. MEHBIIE, YeM IIUPHHA U Pa3MeEpP MOMEPEUHOTO CEUYEHHS.- CEKIU NIMHBI B OJOKH
PHUCYHKa IUIEYEBOTO TMOSACA OTBAIMBAIOTCA BO MHOTHX MecTax. B moOom cimydae, oHa
HE TOJJIEKUT PEMOHTY M TIOBTOPHOMY HCTIONIB30BAHUIO, A JIOJIA CTAPbIX IIHH, KOTOPbIE

MOTYT COOTBETCTBOBATh CTAHJAPTY BOCCTAHOBIEHUS, cocTaBisaeT 1-2%.

3. Ilo cpaBHEHUI0O C TEPMHYECKHUM BOCCTAHOBJICHHEM MOJACIH W TEXHUYECKUM
MPOIIECCOM BOCCTAHOBJICHUS TIEPE BYJTKAHU3AIMEH, TIPOIIECC BOCCTAHOBICHHUS PE3bOBI
COKpaliaeT HWHBECTHIMH B  BOCCTAHOBJICHHOE  OOOpYIOBaHHWE,  YCTPaHAET
WCTIONB30BaHUE TIpecc-GopM H BCTIOMOTATEIBHBIX NPUCTIOCOONCHHA W YIPOLIAET
MPOU3BOICTBEHHBIN TIporiecc. OmMHAKO OH HE OBUT SKCTPYAHUPOBAH Yepe3 mpecc-hopmy,
YTO TIPUBENIO K YXYAIEHUIO (PU3HUECKUX CBOMCTB KapKaca W HOBOH TMPOTEKTOPHOM
PE3UHBI, a TAKKE K HU3KOW TUIOTHOCTH MPOTEKTOPHOM PE3WHBI, TIOSTOMY OH 0OIajgaeT
HU3KOM CTOHMKOCTBIO K TPOKOJIAM W HW3HOCOCTOMKOCTHIO. TpeOOBaHHS K PE3HOMY
BOCCTAaHOBJICHHIO CTapbhIX KapKACOB AHAJIOTHYHBI TPEOOBAHHWAM K BOCCTAHOBIICHHIO
MOCJIe TMPEABAPUTETHHOW BYJIKAHH3AIMH. ECITH cTallbHAs MPOBOJIOKA C OAIKOM UMEET
CJIOM P’KaBUMHBI, PACCTOSHHUE MHOTOKPATHBIX Pa3pbIBOB MEHBLIE IIHPUHBI U pa3Mepa

MOTICPEYHOTO CEUEHUS NTUHBI, CTATbHOW MPOBOJIOKH MOAMPOTEKTOPHOTO CJIOS U OJIOKH
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mICYCBOr0 pUCYHKAa OTBAITUMBAIOTCA BO MHOTHUX MCCTAX, UX HCJIb3d OTPCMOHTHUPOBATHL U
HCTIOIb30BATh IMOBTOPHO, @ AOJA CTAPbIX KAPKACOB, KOTOPBIC MOIyT COOTBCTCTBOBATDH

CTaHAAPTY BOCCTAHOBJIEHUs, cocTaBisieT 1-2%.

Kpome TOro, B Hacrosiiee BpeMs CYIIECTBYET HECKOIBKO O0Jiee COBEPIICHHBIX
TEXHOJIOTHH JJIsi MAJIOTa0apUTHBIX IMHH, UCTIONB3YEMbIX B JIETKOBBIX aBTOMOOHWIIAX W
OOBIYHBIX aBTOOycax OOJBIION TPYy30MOABEMHOCTH, HO HW3-3a PA3IUYHBIX YCIOBHH
IKCIUTyaTalliy IHWH TIPHHIUIBI MPOCKTHPOBAHUS CTPYKTYPHI M BHEIIHETO BHJA INUH
CHUJIFHO PAa3MYalOTCsA, TOATOMY OHH HE MOTYT aJalTHPOBAaThCS K YHHKAJIbHBIM
XapaKTCPUCTHKAM TPOTEKTOpPA C TIIyOOKHM PHCYHKOM M TIHPOKHM PHCYHKOM K
CBEPXTHTAHTCKUM NIMHAM HA JOPOTax 0e3 MOKPBITHS, W OHWU HE TMOIXOMAT I IIHH

00IBIIOTO 00BEMa U OOJTBIION HATPY3KH.

Hcxoas w3 peamuii 0COOBIX YCIOBHH HCIIOJB30BAHHA CBEPXTUTAHTCKHX IIIHH,
KOJIMYECTBO CTapbIX KapKacoB, KOTOpble MOTYT OBITh OTPEMOHTHPOBAHBI U
WCTIOIH30BAHBI TIOBTOPHO, OYEHDb HEBEJTUKO U OCOOEHHO IE(UIIUTHO, U TOIBKO OKOJIO
2-3% KapkKacoB, KOTOPBIE MOTYT COOTBETCTBOBATH CYINECTBYIOIIUM CTaHAAPTaM
TEXHHYECKOTO BOCCTAHOBJICHHUS, MOTYT OBITh OTOOpaHbl. B HacTosIee BpeMs BOIIPOC O
TOM, KaK YAYYIIHTh KOI(PPHUIMEHT TEePepadOTKH CTaphIX KapKacoB, VIIyUIIHThH
IKCIUTYyaTAllMOHHBIE XAPAKTEPUCTHKHA BOCCTAHOBIICHHBIX IMHH W CHH3HTH OOIIYIO
CTOMMOCTh IOWH, SBISETCS CaMOH OOJBIION MPOONEMOM, CTOSHICH Tepen

TOPHOIOOBIBAIOIIIUMHE TIPEATPHUATHIMH.

KonbuieBass kopoHWAaTas CEKOWSA: OTHOCHTCA K CEKOWH, OOpPa30BaHHOW IMyTeM
MPOpE3aHus IUIOCKOCTH KONIBLIEBOM OCEBOM JIMHWUM BpAICHHA, JAJICE HMEHYEMOU

CEKIIHEH.

B wammonameHOM craHmapre GB/T6326-2014 «TepmMuHbl 1yif MWHH W HUX
ONpEAETIEHUS» OIMpPEAETCHBI CIEIYIONIME TEPMHUHBL: KOPOHKA IIWHBI, MJIEYO MIHUHBIL,

MPOTEKTOP ¥ MOAITPOTEKTOPHBIN CIIOH.
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CywmHocTb n3obpereHus

YroObl ycTpaHuTh Takue Ae(eKThl, KaK HHU3Kas 0N MOBTOPHOTO HWCTOIb30BAHUSA
CTapbIX KapKacoOB M IUIOXHE JKCIUTyaTallMOHHBIE XapPAKTEPUCTUKH BOCCTAHOBIICHHBIX
IIUH B CYHIECTBYIOIIEM TEXHUYECKOM MPOLECCE BOCCTAHOBICHUSA CBEPXTHTAHTCKUX
IIMH, HACTOAIIEE M300peTeHHE OOECTIEYMBAET MPEABAPUTENHHO BYJKAHHU3UPOBAHHYIO
KOJIBLICBYIO KOPOHKY JJIi CBEPXI'MTAHTCKMX UIWH, KOTOPas MOXET YCTPAaHUTH
BBIIICYTIOMAHYThIE J€(EKTHI B TEKYIIEM TEXHHYECKOM TIPOLECCE BOCCTAHOBICHHUSA

CBCPXTHUTAHTCKUX MIHUH.

[lone3nass MoAenp OTHOCHUTCA K MPEABAPUTEIBHO BYJIKAHU3HPOBAHHOM KOJIBLIEBOM
KOPOHKE IIWHBI A CBEPXTMTAHTCKOM MIMHBI, KOTOpas OTIMYAETCA TEM, YTO OHA
COACPIKUT KOJBLEBYIO KOPOHKY IIHMHBI M NMPOJICHHE IJIeYa, MPOXOAAIIEe OT IUieya K
LEHTPY IIHUHBI ¢ 00EUX CTOPOH KOPOHKH HIMHBL [IpojuieHue reda uMeeT CTPYKTypy
OnoKa PUCYHKA M KaHABKA PHUCYHKA, TOAXOAAMIAs JUIi CBEPXTUTAHTCKUX IIIHH,
MPOCTHPAIOMIASCA OT TMPOTEKTOpa OO0 OOKOBHHBI, a4 BHEIIHUH KOHTYpP HONEPEYHOTO

CEUEHUSI TIIEYa W MPOJICHUS TIeYa UMEET BOTHYTYIO (hOpPMY.

[IpeanoururenbHas GpopMa MONEPEIHOTO CEYCHHS BHYTPEHHEH TTOBEPXHOCTH KOPOHKH
KOJBIICBOW IIMHBI TPEACTABIIET COOOW KPHBYIO, COCTOSIIYI0 M3 MHOMKECTBA
KacaTelbHBIX OYT, WM MHOTOCETMEHTHYIO IyTy B CEPEAHMHE, U OTPE30K MPSIMOH JIMHUH,
KacaTeIIbHBIA K AyTe B KOHIIE TIPOUICHUS TIeYa Ha 000X KOHIIAX, TO €CTh BHYTPEHHSA
MOBEPXHOCTh TIPEJACTABISET COOOM KOJBIEBYIO IOBEPXHOCTh, KOTOpas BpamaeTcs

BOKPYT OCH ITO HCCKOJIbKHUM KAaCaTCIIbHBIM KPHBBIM.

Pamuyc myrooOpa3HON TMOBEPXHOCTH BHYTPEHHEH IMOBEPXHOCTH MPOICHHS TUIeYa
npeanouTuTenpHo cocTaBigeT 100 — 350 MM, a KOHEL MPOJJIEHUA IUICYa ABISETCS
KOHIIOM TYyTIOH KPOMKH, 00pa30BaHHOW MPSIMOW JTHHUEH WA AyTOH, a TONIIUHA TYTIOH

KpOMKH cocTasisieT 3 — 10 Mm.

[IpeanoyTHUTENBPHBIM  AWAana3oH IOHPUHBI IIPUBOJHOM IOBEPXHOCTH  KOPOHKH

KOJIBIIEBOW IIMHBI cOCTaBisAeT Oomee 500 MM; paguyc JAyTH MPHUBOIHOW MOBEPXHOCTH
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KOPOHKH KOJIBIIEBOW IMUHBI cOcTaBisieT Oonee 2000 MM; TOMIIMHA KOPOHKH KOJIBIIEBOU

muHb cocTasiaeT 100 mm — 250 MM,

HpeI[HO‘{TI/ITCJIBHO, KOJIbICBAaA KOPOHKAa HIMHbBI HMCCT KAHABKY JAJII OTBOAA TCILIA HA

MOBEPXHOCTH OJIOKA PUCYHKA Y BBICTYTIA.

IIpeanoyTuTenbHO, PE3UHOBAs MOBEPXHOCTHh MPOTEKTOPA KOJNBLEBOM KOPOHKH IIWHBI
pacrpeneieHa MHOKECTBOM ITIyXHX OTBEPCTHM JI1 YCTAHOBKH JATYMKOB, a HWKHUU
KOHEL[ IJIyXOr0 OTBEPCTHS  PACHONIOKEH  MEXKAY PE3HHOBOM OCHOBOM H

ODOAIIPOTCKTOPHBIM CJIOCM.

HpeILHO‘{TI/ITCJIBHaH KOJIbICBAA KOPOHKA MIWHBI BKIIIOYACT B ceost PE3nUHY NPOTCKTOPA,

0a30BYI0 PE3UHY M MOANPOTEKTOPHBIN CIIOH.

JIOTIOTHUTENPHO TPEIINOYTUTENBHO, KOJBIIEBAs KOPOHKA IMHHBI TAKXKe BKIIOYAET B
ce0s omuH UM 0oJiee M3 CIEeNYIOIUX PE3HHOBBIX CIIOEB: JAMUHUPOBAHHYIO PE3HHY
IS TIOATIPOTEKTOPHOTO CJIOS, HWKHIOK PE3WHY JUIi TOANMPOTEKTOPHOTO CJIOS M

PE3UHOBYIO IMMOAYIITKHA JJIA TJICYA IITWUHBIL.

JIOTIOMHUTENBEHO MPEIITOYTUTENBHO, YTOOBI MaKCHUMaJIbHast OITUPHHA
MOANPOTEKTOPHOTO  CcJ0sA  cocTaBmsyia MeHee 90% OT MIMpHHBI  NPUBOIHOM
MOBEPXHOCTH, KOJIIMYECTBO CJIOEB CTaJbHOTO KOpJAa B IOJIPOTEKTOPHOM CJIOE
COCTAaBIIIO OT 3 A0 6 CIIOEB, a OCTPBIM YIOJl MEXAY CTAIBHOW MPOBOJIOKOM KaKAOTO
CIOsA KOpJAa W LEHTPAIbHOM JTUHUEH OKPYKHOCTh HIMHBI COCTaBIIsieT OT 2° a0 35° a

YIoa MCKAY ABYMs COCCAHUMU CIIOAMHA KOpAa IMPOTHBOIIOIOKCH.

Hpez[nhoHTeana;I BbICOTA TIOTICPEYHOI0 CCUCHHUA KOPOHKH KOJ'IBI.[GBOI‘/'I IIMHUHbI B

1,5-2,5 pa3a npeBblmaeT CPEIHIOK TOMIUHY KOPOHKH KOJIBLEBOW INUHBIL.

[IpeanournrenpHas OOmAs IMUPHHA KOPOHKH KOmbleBOoM mmmHbI B 1,02-1,15 pasa

MPEBBINIAECT NIUPUHY MOBEPXHOCTH ABHKCHUA.

BenmeynmoMsaHy TeI  CITIOCOO  HW3TOTOBJICHHSA TPEABAPUTEIFHO BYJIKAHU3HPOBAHHOM
KOJIBLICBOM KOPOHKH INWHBI A1 CBEPXIMTAHTCKOW INHMHBI OTIMYACTCA TEM, YTO OH

BKJIFOYAET CIICAYIOIIHE ITAIIBL:
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W3MeppTe CTPYKTYPY HOBOM KOPOHKH HIMHBI, TIOAJIEKATIECH PEMOHTY, YTOOBI TIOJTYYHUTh

€€ OCHOBHOM pa3Mep LIMHBI U XapaKTEPHBIN pa3Mep KOPOHKH;

CrpoekTupyiTe HEOOXOTUMBIE KOHCTPYKTUBHBIE IETAH M PA3MEPhl KOPOHKH IIHUHBI B
COOTBETCTBHHM C TMPHOOpPETEeHHOH (OPMOM M pa3MepoM, a TaKKe CIUTAHUPYHUTE
PaAcIONIOKEHHE PHUCYHKA IPOTEKTOpPA W PHCYHKA MPOJICHHMS IUICYEBOrO II0ACA,

CHPOEKTHUPYWUTE U U3TOTOBBTE BYJIKAHU3ALMOHHbIE (POPMBI C PHCYHKAMH;

Hcnons3ys (opMoBOUHOE O0OOpYIOBaHHME I CO3JAHMA KOJIBLEBOM KOHCTPYKIMH
KOPOHKHM INWHBI, KAKIBIA CIIOM KOHCTPYKLUMOHHBIX MAaT€pPUAIOB YKIAJIbIBAETCA IIO
OYEpeIU, W B TIPOLIECCE YKIAAKH (POPMHUpPYETCS MPOMJICHHE IJieUa IIMHBI C 00erX

CTOPOH,;

Hcnons3yss yCcTpOUCTBO [Jisl BYJIKAHU3ALMH, IMPEABAPUTEIIBHO BYJIKAHU3UPOBAHHYIO
KOPOHKY KOJIPLICBOM IIHMHBI C PACIIMPEHHEM IUIe4a TOTOBAT C HCIMOJIb30BAHUEM

KOJIBLIEBOH (DOPMBI C PUCYHKOM.

OH Takke BKIIOYAET OTPEMOHTHPOBAHHYID CBEPXTHTAHTCKYIO IIHHY, KOTOpas
XapaKTEPU3YETCSA HCIOIb30BAHUEM BBIMICYTTOMIHYTOM KONBIEBOW KOPOHKHU IIMHBI B
Ka4eCTBE KOHCTPYKTHBHOW YaCTH IMIMHBI B COYETAHHU CO CTAPHIM KAPKACOM UITHHBI
MOCJIE CHATHUA MPOTEKTOPA W MOAMPOTEKTOPHOTO CJIOSA, U OTPEMOHTHPOBAHHAS IIWHA

(hopMHpyeTCS TIOCTIE BYJIKAHU3AIIHH.

OH Takke BKIOYAET B Cce€0d HOBYIO CBEPXTHTAHTCKYIO IOWHY, KOTOpas
XapaKTepU3yeTCcs HCIONb30BAHUEM BBIMIECYTTOMSIHYTOW KOJBLIEBOH KOPOHKH INWHBI B
KAQueCTBE CTPYKTYPHOTO KOMIIOHEHTAa WIMHBI B COYETAHHH C TPEIBAPUTEIHHO
MOATOTOBJICHHBIM CTPYKTYPHBIM KOMITOHEHTOM Kapkaca it ()OPMUPOBAHHS HOBOM
OIMHBI TIOCTIE  BYJIKAHW3ALWH, TPEABAPUTENBHO TOATOTOBIEHHBIA CTPYKTYPHBIN
KOMIIOHEHT  SBJ€TCS  BHOBb  IOATOTOBIIEHHBIM,  BYJIKAHH3HPOBAHHBIM, 32
WUCKJIFOUYCHHUEM KOHCTPYKIMH KOPOHKH, B HEW €CTh BCE OCTAJbHBIE KOMITOHEHTHI,

HCO6XOI[I/IMBIG JJIA U3IOTOBJICHUA IITHUHBI.
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Ione3Hble 3¢ dexThl HACTOSILLIEr0 H300peTeHNsl 3aKIHYAITCH B CJIeAy0LIeM:

KOpOHKa KOJBLEBOM INMHBI JJI1 CBEPXTHUTAHTCKOM IIMHBI 1O  HACTOAIEMY
W300pPETEHUIO, B JOTMOJHEHHE K TPOTEKTOPY, TAaKkKe BKIIOYaeT B ce0s Jpyrue
CTPYKTYPHI LIMHBI, OTIMYHBIE OT KapKaca, TAKUE KaK MOJIPOTEKTOPHOTO COS U T.1., U
OOK pHCyHKA M CTPYKTypa KaHABOK pPHCYHKA Ui CBEPXTHTAHTCKOM IIUHBI
pacnonoxeHsl Ha mnpoaneHuu Iieya. (CHavyana 3aBEpLIMTE IPEABAPUTEIBHYIO

BYJIKAHU3AIUIO KOPOHKHW IIWHBI, & 3aTCM BynKaHHSprﬁTe €€ B COUCTAHHUH C KaPKaCOM.

1) TlpenBapuTenbHO BYJTKAHU3UPOBAHHBIN KOJBIEBOM KOMIIOHEHT KOPOHKH INHHBI,
MMEIOIUN TPOJJICHHUE TUIeYa C Y30PHOU CTPYKTYPOH MO HACTOSMIEMY H300PETCHHIO,
MOKET TMONHOCTBIO 3aMEHUTh OPHTHMHAIBHBIM KOMIIOHEHT KOPOHKH  IIMHBI,
MOJJICKAIUN BOCCTAHOBJICHHUIO. KaHaBka pUCyHKAa OPUTHMHAJIBHOTO BBICTYIIA MOMKET
OBITh TIOJTHOCTBIO yAajeHa NpH HUTM(OBAHWU CTAPOro Kapkaca. Ilo cpaBHeHHIO C
CYIIECTBYHOIIECH TEXHOJIOTHEH BOCCTAHOBJICHHSA nepen BYJIKAHU3ALUEH,
OPUTHHAJIBHBIM PUCYHOK HE MOKET OBITh TMONHOCTBIO YAATNEeH WIH Je(EeKThl KaHABKH
PUCYHKa JOJDKHBI OBITH 3amoiHeHbl. HacTosmiee n300peTeHne MOKET B MOJTHOM Mepe
WCTIOIH30BATh MPEUMYIIECTBA KOPOHKH CTPYKTYpa M (P)YHKIMH CBEPXTUTAHTCKHX IIMH
MOCIIE  PEMOHTA, TAaK YTO BOCCTAHOBJICHHBIE TWIMHBI  OOJANAIOT  JIy4IICH
TETUTOOTAAIONICH CIIOCOOHOCTHIO, TO3BOMITIOT HW30€karh Je()EKTOB, CBA3AHHBIX C
IJIOXUM OTBOJIOM TEIJIA B CYIIECTBYIOIIEM MPOLECCE PEMOHTA IIHH, U B TO K€ BPEMs
YMEHBUIAIOT SBJIEHHUE PACCIOCHUS IUIEYEHM MW OTCIAWBaHUA CYIIECTBYIOLIUX

BOCCTAHOBIICHHBIX IMPOAYKTOB U IPOLICCCOB.

2) Ilpomecc mpOW3BOACTBA KapKaca IONWHBI B COYETAHHH C TPEABAPUTEIHHO
BYJTKAHU3UPOBAHHON KOJIBLIEBOH KOPOHKOM MO3BOJISAET COKPATUTH BPEMSI ByJIKAHU3ALUH
BCEW IMIMHBI B yCIIOBUIX BBICOKOW TEMIIEPATypPhl W BBICOKOTO NABICHHSA W W30€KaTh
HEOJArOTPUATHOTO BO3ACHCTBHA HA CTPYKTYpy Kapkaca HW PE3WHY, TEM CaMbIM
3amunias Kapkac. OJTOT CIOCOO BYNIKAHM3ALMU WIPAeT OAMHAKOBYIO POJb KAk I
HOBBIX WIMH, TaK M JAJi1 BOCCTAHOBJIEHHBIX KAapKACOB IIMH M MOAXOAUT s
MPOU3BOJCTBA HOBBIX INWH M BOCCTAHOBJIEHHWsS BOCCTAHOBIEHHBIX IIHMH. bonee Toro,

HAcTOsIIee H300pEeTeHHE OCHOBAHO HA TPOLECCE NPEIBAPHTENFHON BYJIKAHH3ALUH
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MPOTEKTOPA, KOTOPBIA MOXKET MOMHOCTBIO YIYYIIHTh H3HOCOCTOMKHE U YCTOMYHUBBIE K
MPOKOJIAM CBOMCTBA YaCTH IMPOTEKTOPA, YTO JIy4YIlle, YEM BOCCTAHOBIICHHBIC INWHBI,
MOJTy4EHHBIE MOAETBHBIM CIIOCOOOM M NPOLECCOM BBIPE3aHMA, a TAKKE JyYlle, YeM
HM3HOCOCTOMKHE H YCTOMYMBBIE K MPOKOJIAM CBOMCTBA HOBBIX LIWH, IIPOU3BEJCHHBIX HA

OCHOBE CYHIECTBYIOIIETO MPOLIECCa MPOU3BOICTBA HOBBIX IIHH.

3) [IpenBapuTenbHO BYIKAHM3MPOBAHHASA KOJBIEBAs KOPOHKA IMHUHBI MO HACTOALIEMY
N300PETEHUIO0 UMEET KOHCTPYKLMIO U3 CTAIIbHOM MPOBOJIOKH MOAMPOTEKTOPHOTO CIIOA,
KOTOpas MOXET 3aMEHATh M HW3TOTABIMBaTh CBEPXOOJBINYI0 LIMHY CO CTAJbHOM
MPOBOJIOKOM TMOATPOTEKTOPHOTO CJOs, KOTOpas ObUla CHIBHO TOBPEXKICHA, H

KO3 HUIMEHT HCTIOTB30BAHKA CTAPOTO KapKaca yaydInaeTcs.

MHorue ciydad yTHIM3ALMU CBEPXOONBHIMX MIMH MPOUCXOIAT H3-3a HMOCTETIEHHOW
KOPPO3HH CTAJBHOM MPOBOJIOKH MOAIPOTEKTOPHOTO CIIOS TIOCIIE HEOOIBIIOTO YYacTKa
MOBPEXKJIEHUS, YTO MPHUBOAUT K Pa3pyLICHHUIO IMOANPOTEKTOPHBIX CIIOEB M PE3UHBI
nporekropa. OcCHOBHas CTanbHass TPOBOJIOKA, OOKOBHHA M HOCOK TaKOTO BHJIA
VTUIIM3UPYEMBIX IIHH B OCHOBHOM OHM HE IOBPEXKJEHBI, HO BOCCTAHOBHUTH HX C
MOMOIINBI0 JBYX CYHIECTBYIOIIMX METOJOB BOCCTAHOBIIEHHS OOJBIIE HEBO3MOXKHO.
Hcnonp3yss WHHOBAMOHHYIO TEXHOJIOTHIO HACTOAINETO H300PETEHHS, STOT CTapbIHd
KapKac MOXKET OBITh BOCCTAHOBIICH IS JOCTWKEHHS 1IEITH TIEPEPAOOTKH H TIOBTOPHOTO
WCIIONIb30BAHUA: TMyTEM YyOAJIEHHUA TMOBPEKIEHHOTO TMPOTEKTOpPA M CTalbHOU
MTPOBOJIOKH TTOJNPOTEKTOPHOTO CJIOS OCTABITHUMCS HAa KapKace KapKac MUTH(YETCS I
MONYYESHHUS U30THYTOW (POPMBI TTOBEPXHOCTH M Pa3MEPa, COOTBETCTBYIOUINX KIIECBOH
MOBEPXHOCTHU KapKaca. KOJIbLEBYIO KOPOHKY, a 3aT€M C MOMOIIBI0 PEMOHTA OTBEPCTHUH,
HANBUICHUS, CKJICHBAHHA, BYJIKAHH3AIMA W JAPYTHX MPOLECCOB MOKHO TOJTYYHTH

COOTBCTCTBYHOIIIHUEC TOTOBBIC BOCCTAHOBJICHHBIC IITWUHBI.

4) YcnoBus SKCIDTyaTaIlldd CBEPXOOJBIIMX IMHH BKITFOYAIOT MHOXKECTBO TOBOPOTOB W
KPYTHIX CITyCKOB, OONBIIIHE HATPY3KH HA TPAHCIIOPTHOE CPEACTBO, YACTHIE PAa3BOPOTHI
Ha KOPOTKHE PACCTOSHHA W HEOOJBIIHE PaTUyChl MOBOPOTa mUH. ClIeA0BaTENBHO, BO
BpEMS 3KCIUTyaTallMH TPAHCIOPTHOTO CPEACTBA, IIOA COBMECTHBIM JECUCTBHEM

ABWKYIIEH CHIIBI, TOPMO3HOM CHJIBI, HArpy3KH W OOKOBOW CHIIBI, IIMHA OyJeT
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OKa3pIBaTh OoybImee Bo3neHcTBHE. B HacTosmieM H300pETEHUHM TPEABAPHTEIBHO
BYJIKAHH3HUPOBAHHAS KOPOHKA KOJBIICBOM IIMHBI MMEET MPOJUICHUE TieYa OOJBIIETO
pa3Mepa, KOTOPBIH O0pasyeT JIyullyi0 OMOpY M COETWHEHHE IS BBICTYIIA M YacTH
OOKOBOM CTEHKH Kapkaca, uMeeT 3(QeKrT CTPYyKTYypHOTO YCHIIEHHS u Oonee
ONaronpuUATEeH IS TIEPEJaYy U PacTIpe/IeNICHUs] YCHITUS BO BCEX HAIpPaBJICHUAX. B To
K€ BpEeMs YBEIIMYHBACTCSA IUIOMIANb CKICHBAHUSA MEXKIYy KOPOHKOH W KapKacoM H
MOBBINIACTCA TMPOYHOCTh CKIIEUBAHUS, YTO CIIOCOOCTBYET CTAOWMIIBHOCTH CTPYKTYPBHI

CKIICHBaHUA.

5) Ilocne mumdoBaHusa, peMOHTA U JAPYTUX TPOILECCOB KapKac o00pasyeT
QyTOOOpa3HBIM KOHTYP MO ACHCTBHEM OCHOBHOM CTAIbHOW MPOBOJIOKH, a BHYTPEHHSS
MOBEPXHOCTH MPOMJICHHS IIJIEYa MPUHUMAET OCEBBIE MHOTO CETMEHTHBIE KAaCaTEIIbHbIE
paguaHbl PasHbIX PAJTHYCOB, YTO CIIOCOOCTBYET YIIyUIICHHIO COBIAJCHUS CBS3YIOIIEH
MOBEPXHOCTH, W OTO YIYYIIaeT IOMYyCK OTKIOHCHHA (OPMBI MEXKAY KOJBICBOH
TOJIOBKOM M CBS3YIOIIEH IMOBEPXHOCTHIO KapKaca, YTO CIIOCOOCTBYET YCTPAHEHHIO

3a30pa MEX/1y CBA3YIOIEH MMOBEPXHOCTHIO.

BHyTpeHHU y4YacTOK KOPOHKH KOJIBIIEBOW INWHBI MPEACTABIIET COOOW KPHUBYIO,
COCTOAINYI0 W3 MHOMKECTBA KAacaTEJIbHBIX AYT, WA 00a KOHIA MPEACTABILIIOT COOOU
MPsIMbIE CETMEHTHI, KacarejbHbie K ayre. [lepBblii mMeeT OONBINYIO TUTOIIATbH
CKIICHBAHUS MEKIYy KOPOHKOM KOJBLEBOW HIMHBI M KAPKACOM, a BTOPOM MO3BOJIAECT

OKOHOMHUTDB PC3UHY IMTPH MOATOTOBKE KOPOHKH KOJIBI.[GBOfI HOTHHBI.

6) Ha mpoTexkrope mpeABapUTENFHO 3aJaHBl TIYXHE OTBEPCTHS UIA YCTAaHOBKH
natynka. Korga He0OXOAMMO YCTAHOBHTH MJATYHK TPOTEKTOPAa I  KOHTPOJIA
WCTIONIb30BAHUA BOCCTAHOBJICHHBIX INHMH OYEHb OONBIIOTO pa3Mepa, €ro MOKHO
YCTAaHOBHUTH HEMOCPEICTBEHHO, YTOOBI MIOBBICHTH TOYHOCTD B 3(PPEKTHBHOCTH PaOOTHI
MOJIOKEHUsA YCTAHOBKM JaT4YMKa Ha Ooliee MO3MHEM »JTame. [Jyxoe oTBepcTHE
MPOTEKTOPA COOTBETCTBYET MPUITOAHATON HUIHHAPUIECKOH CTPYKTYpe Ha opme it
ByJIKaHHM3aMHU. [Ipy BymKaHW3AIMHM OWIHHAPWYIECKAS CTPYKTYpa HAXOOUTCS B OJIOKE
PHUCYHKA, YTO YBEITHYHMBAET TOUKY TEPEJAYH TEIUIAa BHYTPH PE3WHBI MPOTEKTOPA, YTO

MOXKCT YIAy4YIIUTh PACHPCACICHUC TCIUUIA B MPOTCKTOPC BO BPCMsA BYJIKAHU3AIHUHU, YTO
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CHOCOOCTBYET PAaBHOMEPHOCTH M3 BYJKAHHU3ALWW PUCYHKA ONOKHMPYIOIIEH PE3WHBI U
COKpAIIAaeT BpeMs BYJIKAaHH3aUWH. [lyTeM HACTPOWKH JATYMKOB M YCTAHOBKH TITyXHX
OTBEPCTHHA YAOOHO HCIIONB30BaTh TEXHOJOTHIO MOHHTOPHWHTA HAa BOCCTAHOBJIECHHBIX
HIMHAX CBEPXOOIBIIMX PAa3MEPOB, KOTOpPAas MOKET JaTh PaHHEE MPEXyNPEKACHHE O
BO3MOJKHBIX PAaHHUX OTKa3aX B OTNPEAEICHHOM MECTe HIMH M CBOEBPEMEHHOE
TEXHUYECKOE OOCITy>KHBAHHE, UYTOOBI M30€KaTh OONBINUX PUCKOB OTKAa3a, MOBBICHTH
CPOK CITy’KOBI U 0€30MacCHOCTh CBEPXOONBINUX IMHWH. OTPEMOHTHPOBAHHBIE IMUHBI U

YBEJIMYUBAIOT T0OABIEHHYIO CTOUMOCTh OTPEMOHTHPOBAHHBIX IIIHH.
Kpartkoe onucanue yepreskei

®ur. 1 mokazaH BHJ TOIICPEYHOTO CCUCHHA IIPCABAPUTCIIBHO ByHKaHHSHpOBaHHOﬂ

KOPOHKH KOJIbLIEBOH IIIMHBI,
@ur. 2 mpuBeAEHA MPUHIUIIHATIBHAS CXeMa BHEIITHETO BU/IA COOKY;

dur. 3 mpencraBigeT CcOOOW BHA TIOTIEPEYHOTO CEYECHHSA PHCYHKa 1 mocie

00beTMHEHHUS KapKaca;

dur. 4 npeacTaBIsIeT COOOM MPHHIMITHAIFHYID CXEMY BHEIIHETO BHAA PUCYHKA 3

cOOKYy;

Qur. 5 mpeacraBmieT COOOW YBEIWYCHHYI0 NPHHIUIHAIBHYIO CXeMy KOHIA

MPOUICHHS TIIeYa, TTOKa3aHHy o Ha ¢wur. 1 B [;
@ur. 6 mpuBeAcHA NPUHLMITHATIBHAA CXEMA NMIPSIMOTO YYacTKa MPOAJICHHUS IIIeYa;

dur. 7 mnpenctaBmseT COOOW BHJA TONEPEYHOTO CEUEHUS PHUCYHKA 6 TMOCHe

00bETUHEHUS KapKaca;

@ur. § mpeAcTaBiIeHA TPUHIUMITHATIbHAA CXEMA TIOTIEPEYHOTO CEYECHHS CYIECTBYIOMIETO

MPEABAPUTENBHO BYJIKAHU3HPOBAHHOTO ITPOTEKTOPA;

@ur. 9 mpexacraBeT COOONW TPUHIUIHAIBHYIO CXEMYy PE3WHOBOTO HAIIOIHUTEIS
BOCCTAHOBJICHHBIX IIHH, W3TOTOBJICHHBIX C WCIOJIB30BAHUEM H3BECTHOTO YPOBHS

TEXHUKH,;
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MeTkn Ha pHCYHKE TTEPEUNCIIEHBI CIIEAYIOIIHM 00pa3oM:

1-HWwKHAS pe3uHa JUia NOANPOTEKTOPHOTO CIIOs, 2-PE3UHOBAs MOAYINKA JJIA IJIEYEBOU
30HBI IWHBI, 3-TIOAMPOTEKTOPHBINA CJIOW, 4- 0a30Bas pe3wHa, S-pe3uHa MPOTEKTOPa,
6-TaMHUHMPOBAaHHAS PE3MHA Ui MNOANPOTEKTOPHOTO ClOA, 7/-IPOJJICHUE IIICYa,
8-muHUA 3alMTBHI OT LapanuH, 9-kapkac muHbl, 10-mmyxoe orsepctue, 11-cpenmsas

pe3uHOBas MOAYIIKA, 12-KaHaBKa IS TEIUIOOTBOA.
OnucaHue METKH pa3Mepa Ha KAPTUHKE:

Bl — Illupuna npuUBOJHOM TMOBEPXHOCTH IPEABAPUTEIIBHO BYJIKAHWU3UPOBAHHOU

KOPOHKH KOJ'IBI.IGBOfI ITUHBI;

B2 — OOmas mupuHa TPEeIBAPUTEIFHO BYIKAHU3UPOBAHHOW KOPOHKH KOJIBLIEBOU

LIUHBI;
H1 — Tommunua npeasapUTENbHO ByJTKAHU3HPOBAHHOW KOPOHKH KOJIbIIA;

H2 — BricoTa monepeyHoro ce4eHus MpeABapUTEIIbHO BYJIKAHU3UPOBAHHOM KOJIBLIEBOM

KOPOHKH;

R1 - KpuBu3zHa BHYTPEHHETO KOpIyCa MPEABAPUTEIBHO BYJIKAHHU3UPOBAHHOU

TOPOUAAIBHON KOPOHYATOM CEKLIMHU

R2 — JlyrooOpas3Hblii y4YacTOK BHYTPEHHEH TOBEPXHOCTH TPOMICHHUA TUIEYa

MPOTEKTOPA MPEABAPUTEIIHHO BYJIKAHU3UPOBAHHOMW KOJIBLIEBOU IIIHHBI.
Ioapo6Hoe onucaHue NPUMEPOB HACTOSILIET0 U300 peTeHHsI

Y1o0ObI JyHqlic IMOHATHh HACTOAMNICC I/I306peTeHI/Ie, HHWKC TMMPUBOAUTCA AOIIOTHHUTCIIbHAA

WHTEPIpeTanns H300PETEHUS B COUETAHUH C MPHIATAEMBIMU YE€PTEIKAMH.
Hpumep 1

Hacrosmuii BapuaHT OCYHIECTBICHHS TPEACTABIIET COOOH TPEABAPHUTEITHHO
BYJIKAHU3UPOBAHHYHO) KOJIBIIEBYI0 KOPOHKY IIHHBI Jii CBEPXTUTAHTCKOM IIHUHBI

59/80R63, xoTopas XapakTepu3yeTcss MHOTOCETMEHTHOM JAyTOM HA BHYTPEHHEH 4acTH
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TOPOUJANBHON KOPOHKH M JYIOW, KacaTelIbHOM K CPEIHEU CEKUMH HAa BHYTPEHHEU

CTOPOHE MPOAJICHU TIeUa Ha 000MX KOHIAX.

1. Tlocne uenonp30BaHMs MIMHBL €€ PA3MEP U CTPYKTYPa CHIIBHO OTIMYAKOTCA OT HOBOU
muHbL  [lo3TOMY Tmepen BOCCTAHOBIIEHHEM WIWHBI HEOOXOAUMO H3YYHTH pa3Mep
OCHOBHOT'O KOPIyCa M pa3Mep CTPYKTYPbl KOPOHKH COOTBETCTBYIOINEH HOBOM IIHUHBIL, a
3aTEM ONPEACIIUTD KOHCTPYKTHBHBIE Pa3sMEPBI MPEABAPUTEIBHO BYJIKAHU3UPOBAHHOU

KOJIbLIEBOU KOPOHKH.
ITapameTpbl HOBOM IIMHBI CIICAYIOLIHE:

IMupuna cexuuu muHbl cocraBideT 1490 mm; HapykHblM guamerp — 4025 mwm;
HOIMPUHA MPUBOAHOM MOBEpPXHOCTH — 1300 MM; paavyc NPUBOJHOW MOBEPXHOCTH —

3900 mM; TyOHMHA pUCyHKA — 88 MM.

OCHOBHOM pa3Mep KOPOHKH KOJBLEBOM HIMHBI TAaKOM JK€, KaK Yy HOBOM IIHMHBI, U
OCTaNbHBIE OCHOBHBIE XapaKT€PHbIE pa3Mepbl KOPOHKH  KOJNBIEBOM  IIHHBI

OMPEAETISIFOTCS COOTBETCTBEHHO CIICAYIOIIMM 00pa3oM:

Tommuaa koponku: H1=160 mMM; oOmiasi BbICOTa KOPOHKH KOJIBIIEBOM miiHBI H2=350
MM; 00IIas IMTUPHUHA KOJBIEBOW CEKIUH KOPOHKH 1430 MM; paguyc BHYTPEHHEH AyTH

npoaJieHus 1eda 7 coctasmsieT 350 M.

CornmacHO NpPUBEIEHHBIM BBHINIE JaHHBIM O pPa3Mepax, KOPOHKA MPEABAPUTEIBHO
BYJIKAHU3UPOBAHHOM KOJNBLEBOW INWHBI JJI1 CBEPXTHTAHTCKOM NIWMHBI BBIIIOJHEHA

CIEQYFOIIHM 00Pa3oM:

Kak moxazano Ha ¢wur. 1, mpeaBapuTenbHO BYJIKAHU3UPOBAHHAS KOJBLEBAS KOPOHKA
OIMHBI BKITFOYAET B c€0s KOPOHKY KOJIBLIEBOM HIMHBI W TMPOJICHUE TIIeYa ITUHBI 7 C
00eHnX CTOPOH KOPOHKH HIHHBIL [IpoTeKTOp, BXOAAMIMI B KOPOHKY HIMHBI, nMeeT Dur.

MPOTEKTOPA, TIOAXOSIIINH JIsl IIIHH OY€Hb OOJIBIIIOTO pa3Mepa.

KomprieBass KOpoOHKAa TIMHBI MOMKET BKIIFOYATh B Ce0s OOMIYIO CTPYKTYypy OOmIIeH
KOPOHKH HOBOH IIMHBI W3BECTHOTO YPOBHS TEXHHKH, @ HMCHHO PE3UHY MPOTEKTOpa 5,

0a30ByI0 pe3uHy 4, TOANPOTEKTOPHBIM CIIOW 3, JTAMHHHPOBAHHYIO PE3UHY IS
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MOAMPOTEKTOPHOIO CJOA 6, PE3MHOBYIO MOAYIIKY I IUI€4a INHWHBI 2, HWKHIOK
pe3uHy I MoANpPOTEKTOPHOTO cios 1. CaMyio BHYTPEHHIOKO (0KOIO OOKOBOHM HacTH
KapKac) B CEpeAMHE HAXOOUTCS HWKHAA PE3WHA JUIA MOANPOTEKTOPHOTO ciios 1, o6e
CTOPOHBI KOTOPOTO MPEACTABIISAIOT COOOH PE3HHOBYIO TMOMYIIKH JJIS TJIeYa IMHUHBI 2. 3a
BEPXHEM YacThI0 HIKHEIO PE3UHBl [JIs MOANPOTEKTOPHOro cios 1 cuemyet
MOJIPOTEKTOPHBIN CI0¥ 3, 0a30Bas pe3uHa 4 ¥ pe3uHa MPOTEKTOpa 5, MPUYEM KOHIIBI
o0enx CTOpOH 0a30BOM pe3uHBl 4 W pPE3MHOBAsA MOAYINKA JUIA IUIEYa IOHHBI 2
COEJIMHEHBI, U MEKAY HUMH U MOANPOTEKTOPHBIM CIIOEM 3 UMEETCs JIJAMHUHHUPOBaHHAs
pe3uHa A MOANPOTEKTOPHOro cinosi 6. O0e CTOPOHBI PE3UHBI MPOTEKTOPA 5 UMEIOT
paciiupeHre BHU3, OXBATHIBAIOIIEE 0a30BYIO0 pe3UHY 4 U NMPOJICHUE TUIeYa IIUHBI 7 Ha

KOHIIC pCSHHOBOﬁ ODOAYHIKHU AJIA IIJICYa MTUHbBI 2.

Kak nokazano Ha ¢ur. 1 u 2, nmpoaneHne mieya 7 UMEET CTPYKTypy OJIOKa PUCYHKA U
KAHABKH PHUCYHKA, IMPOXOMAIIYI0 OT MPOTEKTOpPAa K OOKOBOM CTEHKE, MPHUITOAHATASL
YacTh MPEACTABIAECT COOOM OIOK PHCYHKA, a YTOIUICHHAS YacTh MPEICTABIIAET COOOM
KaHaBKy pUCYHKa. KOpOHKa KOJIbLIEBOM HIMHBI UMEET OXJIAKJAIOIIYI0 KaHABKy 12 Ha

OOKOBOM CTOPOHE OJIOKA PUCYHKA Ha TUIeYE.

Kak moxkazano Ha ¢urypax 1 w 3, y4acTOK BHYTPEHHEW TOBEPXHOCTH KOPOHKH
KOJBIICBOW IIMHBI TPEACTABIIET COOOW KpPHBYIO, COCTOSIIYI0 M3 MHOKECTBA
KacaTelbHBIX AYL, KOTOPBIE MOTYT JIy4YIllé COOTBETCTBOBATH CTAPOMY KapKacy IOCIHE
numdoBky. Pamuyc BHyTpeHHEH AyrH TpomjieHus mieda 7 cocraBmsier 350 mm, W
OONBIINI pajnyC BHYTPEHHEW AYTH MOKET YIYUYIIHTH CTENICHb COOTBETCTBHUS MEMKTY
MPOTEKTOPOM W KapkacoM. KoHen mpomyieHus meda 7 SBIAETCA KOHUOM MPAMOU
Tymmo# KpoMkH. Kak moka3ano Ha Gur. 5, cpeaHsas TONIIMHA TYTIOH KPOMKH COCTABIISET

6 MM, YTO MOKET MOBBICUTh MPOYHOCTHh MaTepuaia Ha KPOMKE MTPOTEKTOPA.

[ITuprHa NPUBOIHON MOBEPXHOCTH KOPOHKHM KOJBLEBOW MIMHBI cocTaBisaeT 1300 mm,
paguyc Ayrd NPUBOAHOM MOBEPXHOCTH KOPOHKHM KOJBLEBOM MIMHBI coctasisetr 3900
MM, a TOJNIIMHA KOPOHKH KOJIbLEBOM IMHBI cocTtaBmsier 160 mm. Ilapamerpsr,
OTHOCAIIMECSA K pa3Mepy BHEIIHETO Kpas INWHBL, JOJDKHBI COOTBETCTBOBATH PasMep

HOBOM IIUHBI AOJGKCH COOTBCTCTBOBATH IIMHAM C TCMH K€ XapPaKTCPUCTUKAMMU.
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[TogmporekTopHBIN CIIOM 3 WMEET B OOMIEH CIOKHOCTH 6 CJIOEB, IIUPHUHA CAMOTO
IMHUAPOKOTO cnosA cocTaBiAeT 1100 MM, HaUMHAS C CaMOTO0 BHYTPEHHETO MEPBOTO CIIOS,
NEPBBIM CIOM cOCTaBIAET 5°, Yroll HAKIOHA MPOBOJIOKU MOANPOTEKTOPHOIO CIIOS CO
BTOPOTO MO 4YETBEPTHIM cIoM cocTaBmsieT 20°, a yroa HakIOHa MPOBOJOKH
MOANPOTEKTOPHOIO €0 € MATOr0 MO HIECTOM CIIOM COCTaBIAET 25°, a yroil MEXIy

ABYMs COCCOAHUMHU CJIOAMH ITHYPA IMPOTUBOIIOIOKCH.

2. Ucnonb3yercs BHEMHAS (opMa MPOTEKTOpa C Y30PHOH KaHABKOM, M MOATOTOBKA
3aBEPINAECTCA MOCJIE BYIKAHU3AUMKM C IIOMOINBIO YCTPOMCTBA JUIA BYJIKAHU3ALUU,

MOXO/IAIETO IS H300PETEHUS.

3. Peamusammss BOCCTAHOBIECHHMA INWHBL TIOCIE YAAICHHUA MPOTEKTOpa H
HNOJNPOTEKTOPHOTO CIIOA € KapKaca, IOJUIEKAIIET0 BOCCTAHOBICHUIO, BHEIIHASL
MOBEPXHOCTD MOIUPYETCA, PEMOHTHUPYETCS M PAaCHBUIAECTCS KIIEEM B COOTBETCTBUH C
KOMOWHHPOBAHHBIM Pa3MEPOM NPOTEKTOPA NPEABAPUTEIFHO BYIKAHH3HPOBAHHON
KOJIbLIEBOM MIMHBI U NPEABAPUTEIFHO BYJIKAHU3UPOBAHHAS KOJBIEBAsI KOPOHKA IMHUHBI
B OTOM BapwaHTe coOupaeTrcsi. BTopuyHas ByJKAaHWU3AIUs KOPOHKH LIHHBI
BBITIOJTHAETCA B COOTBETCTBYIOIIEM  OTPEMOHTHPOBAHHOM  YCTPOMCTBE IS

BYJIKaHHU3aI[WX IIIHH.

CpOK CJ'Iy>I(6BI CBCPXTHTaHTCKUX IIHWH, BOCCTAHOBJICHHBIX C IMTOMOIIBIO 3TOTO BapHaHTa,

MoxeT gocturath 80—100% oT cpoka ciry»Obl OPHTHHAIBHBIX IITHH.
Ipumep 2

HacTtossmmii BapWaHT OCYIIECTBICHHA TPEACTABISIET COOOH TpenBapUTEIHHO
BYJTKAHU3UPOBAHHYIO KOJIBLIEBYI0 KOPOHKY UIMHBI JUIi CBEPXTHTAHTCKOM IIIMHBI
59/80R63 cBepxOOMBIIOTO pa3Mepa, KOTOpas XapaKTEPU3YeTCs MHOTOCETMEHTHOM
OyTOM Ha CPEOHEN YacTH TOPOHUJAIBHON KOPOHKH, 4 BHYTPEHHSSA CTOPOHA MPOAJICHHUSA
mieya Ha OOOWX KOHIAX TPEACTABIAECT COOOH TMPAMYI0 JIMHHIO C Jyrod 1o

KacaTebHOW MEePEX0IUM K CPETHEN CEKIIUH.

HapaMeTpH HOBOM IIHHBI U OCHOBHBIC XAPAKTCPHUCTUKH KOPOHKH KOJ'IBI.[GBOI\/'I HITUHBI TC

xke. Ty ke meranb cmoTrpure B npuMepe 1. PasHuma B TOM, 4TO BHYTPEHHsS CTOPOHA
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MPO/UICHHS TUTeYa7 MMHWHBI TPEACTABIAET COOOM OTPE30K MPSAMOU JIMHUH, KACATETbHBIN
K JyTe, Yroil MEKIy OTPE3KOM MNpPAMON JIMHUM W LCHTPAjdbHAs JIMHUSA Y4YacTKa
coctaBiiaeT 35°, a paaMyc NEPEXOAHOM OYTH MEXKAY OTPE3KOM MpsAMON JHHHHM M

BHYTPEHHEHN MOBEPXHOCTHIO KOPOHKH IMHUHBI cOcTaBsieT 100 M.

CormmacHo OPHUBCACHHBIM BBIIIIC JaHHBIM 0 pasMepax, npcaABAPUTCIIBHO
BYJIKAHU3UPOBAHHAS KOJIBLICBAsA KOPOHKA MMIHWHbI JIA CBerFHFaHTCKOfI IIMHHbI

BBITIOJTHEHA CIIEAYIOIUM 00pa3oM:

Kak noxa3zano Ha ¢ur. 6, npenBapuTeIbHO ByJKAHU3UPOBAHHAS KOJNBLIEBAs PE3UHOBASA
KOPOHKa IIMHBI BKJIIOYAET B CEOS KONBLIEBYIO KOPOHKY HIMHBI M C OOEHX CTOPOH
KOPOHKH IIHMHBI npojjieHue mieya 7 . [IpoayieHne meya MpoXOAWT BAONG IJIEYa JI0
LEHTpPa INWHBL, W MPOTEKTOP, BKIIOYECHHBIA B KOPOHKY IIMHBI, MMEET PHCYHOK

mpOTEKTOPA, MOAXOAAIIHHN JJIs1 CBCPXTHTI'aHTCKUX IIHH.

AHaNOTHYHO MpUMepPy 1, KOPOHKA KOJIbLIEBOW IMHUHBI COACPIKUT PE3UHY MPOTEKTOpA 5,
0a30Byr0 pesuHy 4, MOMMPOTEKTOPHBIA CIIOW 3, JTAMHHHPOBAHHYIO PE3WUHY IS
MOANPOTEKTOPHOTO CJOA 6, PE3MHOBYIO NMOAYIIKY A IUleYa IIUHBI 2, HWKHIOK

pe3uHy 1 MOANPOTEKTOPHOTO COA 1, KaKIbld KOMIIOHEHT PACMOJIOKEH B MOPSAKE

CHAPY’XU BHYTPb.

Kak mokazano Ha ¢ur. 6 u 7, mpoanieHue mieya 7 UMEET ONOK PUCYHKA B CTPYKTYPY
KaHABOK PHCYHKA, TPOXOAAINMX OT TPOTEKTOpa K OOKOBOM cTeHKe. KopoHka
KOJIBIIEBOM TIMHBI UMEET OXJIAKIAIONIYI0 KaHaBKy 12 Ha OOKOBOH CTOpPOHE OJTOKa

PHUCYHKa Ha IIJIeye.

Kak moxazano Ha ¢urypax 6 u 7, cCpeaHss 4acTh BHYTPEHHEH MOBEPXHOCTH KOPOHKH
KONBIIEBOW IIMHBI TPEACTABIIET COOOHW KpPHBYIO, COCTOSIIYI0 M3 MHOMKECTBA
KaCcaTeIbHBIX YT, KOTOPBIE MOTYT JIy4Ylll€ COOTBETCTBOBATH CTAPOMY KapKacy IIOCIE
nudoBaHuA. BHYTpeHHAA CTOPOHA TIPOUICHHUS TIjIeYa’ TPEACTABIIET COOOH OTPE30K
NPsAMOM JIMHWM, KacaTelbHBIM K Jyre, VIOl MEXKIy OTPE3KOM NPAMOM JIMHHMM H
LEHTPANbHOM JMHHEH TMONepeyHoro cedeHus coctasmsier 30-35°, a paauyc

MEPEXOTHOM AYTH MEXAY OTPE3KOM NPAMOU JIMHUM W BHYTPEHHEH MOBEPXHOCTBIO
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KOpOoHKH cocTaBisieT 100 mm. Konen mpoasieHus mieda/ SBIAETCA KOHLIOM MNPAMOM
Tymo# kKpoMmkH. Kak moka3ano Ha ¢ur. 5, TommuHA TYyOH KPOMKH COCTaBISIET 6 MM,
YTO TO3BOJSIET TOBBICHTH MPOYHOCTh MAaTE€PHalia Ha KPOMKE IMPOTEKTOPA, HU30€KaTh
MOBPEKACHUSA KOJIBLIEBOTO TMPOTEKTOPA NPU MOBOPOTE W YBEIWYUTH IUIOMIATb
CLHEIUICHUA TIOCJIE BTOPUYHOIO ByJKaHW3alMsA BMecTe ¢ Kapkacom. [llupuna
NPUBOJHOU IMOBEPXHOCTH KOPOHKH KOJBLIEBOM MMIMHBI cocTasisaer 1300 mm, paguyc
OyTH TPUBOJHOM MOBEPXHOCTH KOPOHKHM KOJBLEBOM IIMHBI coctaBisieT 3900 MM, a
TOJIIIMHA KOPOHKHU KOJIBLIEBOW IIHHBI cocTaBiieT 160 mm. [lapameTpsrl, oTHOCAIMECS
K pa3Mepy BHEIIHETO Kpas IIMHBI, JOJDKHBI COOTBETCTBOBATH Pa3MEP HOBOW IIWHBI

AOJZKCH COOTBCTCTBOBATh MIKMHAM C TCMH K€ XapPaKTCPUCTHKAMH.

[ToarmpoTeKTOpHBIN COM 3 WMeeT B OOIMEH CIOKHOCTH 6 CJIOEB, IIUPHHA CAMOTO
HIMPOKOro cnos cocrasiAer 1100 MM, HaYMHAA ¢ CaMOro BHYTPEHHETO MEPBOTO CIOS,
HEPBBIM CIIOW COCTABIAET 5°, Yrojl HAaKJIOHA MPOBOJIOKH MOANPOTEKTOPHOIO CIIOA CO
BTOPOTO MO 4YETBEPTHIM cIOM cocTaBimier 20°, a yroal HaKIOHA TPOBOJIOKU
MOANPOTEKTOPHOTO CIOSA € TMATOrO MO MIECTOM CIIOM COCTaBIsAeT 25°, a yroil MEXIy

JBYMs COCETHUMU CJOSMM IIHYpPa IPOTUBOMOIOKEH.
Hpumep 3

Pasnuna Mexxay 3TUM IPUMEPOM M MPUMEPOM | 3aKIHOYAETCSA B TOM, YTO ITOBEPXHOCTH
MPOTEKTOPHOM PE3MHBI PACHpEAcliCHa C IOMOIIBK MIyXoro orsepctus 10 mA
YCTAaHOBKHM JAaT4YMKA, a HIKHHM KOHEL MIyXOro OTBepcTHs 10 pacmonokeH MEKIy

0a30BOH PE3HHOM M MOAMPOTEKTOPHBIM CIIOEM.

B mnporekrope n00aBIEHBI TIyXHE OTBEPCTHS I YCTAHOBKH TIPEABAPUTEIHHO
YCTAaHOBIIEHHOTO JaT4ynka. Korga HeoOXOIMMO YCTAHOBHTH JATYHK MPOTEKTOPA IS
KOHTPOJS HMCTIONB30BAHUSA BOCCTAHOBIICHHBIX INMHH OYEHb OOJNBINOTO pasMepa, €ro
MOYKHO YCTAaHOBHTH HETIOCPEICTBEHHO, HE MPOOWBAs OTBEPCTHH B MPOTEKTOPE, UTO
MOYKET TIOBBICHTh TOYHOCTh TTO3HUIIHOHUPOBAHHA H 3()(HEKTUBHOCTH PAOOTHI yCTAHOBKH
JaTYMKOB Ha OoJiee TMO3IHEM JTame. [Jyxoe OTBEpCTHE MPOTEKTOpPAa COOTBETCTBYET
MPUITOTHATON LWIHHAPUYECKOH CTpyKType Ha (opme ama ByakaHusammu. [lpm

BYJIKAHHM3AIMA LWIHHAPUYECKAas CTPYKTypa HAXOAMTCA B OJIOKE PHUCYHKA, YTO
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YBEJIMYUBACT TOYKY TEPEIAYd TEIUia BHYTPH PE3WHBI MPOTEKTOPA, YTO MOKET
VIY4YIIMTh Paclpeie/icHHEe Telja B MPOTCKTOPE BO BpPEeMS BYJIKAHH3AIMH, 4YTO
CHOCOOCTBYET PABHOMEPHOCTH BYJIKAHHM3AIUH PE3HHBI ¢ PUCYHKOM OJTOKA, YIYYIIAlOT
KaueCTBO BYJKAHH3AI[HH W COKPAINAIOT BPEMs BYJIKAHWU3AIMH. YCTAHABIUBAS JaTYHKA
W YCTaHABIIMBAs [IyXHE OTBEPCTHS, YAOOHO HCIIOIB30BATh TEXHOIOTHIO MOHUTOPHHTA
HA BOCCTAHOBJCHHBIX MIWHAX OYEHb OONBIIOTO pasMepa I 00eCTeUCHUs
OTCJIC’)KUBAHUSI U MOHHTOPHUHTA BCETO CPOKA CITY»KOBI BOCCTAHOBJICHHBIX INHH. JTO
MOKET 3apaHee MPEayNpPeauTh O TOM, YTO B ONPEACICHHOM MECTE IIHH MOTYT
BO3HUKHYTh TPOOJIEMBI C TIEPBOHAYAIBHBIM TIOBPEIKICHHEM, a CBOCBPEMEHHOE
TEXHHYECKOE OOCTY)KUBAHUE OOJIETYUT PUCKU OC30MAaCHOCTH, CBSI3aHHBIE C OOJBITUMH
PUCKAMH, YBEJIHYWBAIOT CPOK CIOYKObI W 0O€30MacHOCTh  BOCCTAHOBIICHHBIX
CBEPXTHTAHTCKUX IMHH M TIOBBIIAIOT AOOABICHHYI0 CTOMMOCTH BOCCTAHOBJICHHBIX

IITHUH.

BermeckazaHHoe ABISETCS JIMIID JTyYIIMM KOHKPETHBIM BAPHAHTOM OCYIIECTBIICHHUS
HACTOSIIET0 HM300pPETCHHA, HO OOBEM OXPAHBI HACTOSIIETO H300PETEHHS ITHM HE
orpaHuumBaeTcsa. JIrOOOW TEXHHYECKHH CIENHATUCT, 3HAKOMBIH C TEXHHYECKOH
00IaCcThIO, MOXKET JIETKO TOAYMAaTh 00 U3MEHEHHUSIX B PAMKAX TEXHOJIOTHH, PACKPBITOM
B HACTOSIIEM H300PETEHUH, KOTOPBIE IOJDKHBI OBITH OXBAu€HBI B PAMKaX 3alUTHI
HacTosmero u3oopereHus. CrieI0BaTeIbHO, 00BEM OXPAaHBI HACTOAMIETO W300PETCHUS

JOJDKEH COOTBETCTBOBATH 00BbEMY OXPaHbI (POPMYITBI H300PETCHHUA.
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[TepBoHauanbHO
®OPMVJIA U3OBPETEHUA noganHas popmyna

H300peTEeHUS

1. IlpenBapuTenbHO BYJIKAHWU3UPOBAHHAA KOJIBLEBAS KOPOHKA ISl CBEPXTHTAHTCKOU
OIMHBI, OTIMYAIOMIAACA TEM, YTO CBEPXTHTAHTCKAasg IIMHA TPEACTABISET COOOM
IMHEBMATUYECKYI0 TIWHY C HOMHHAJIBHBIM JAHaMeTpoM oOoma 33 mroiiMa W BBINIE U
HOMHWHAJIbHOM LIMPHHOM IONEPEYHOro cedyeHus 24 morMa M Belme. KoHCTpyKuus
IIUHBI UIMEET HAPYKHBIN quameTp Oonee 2000 MM 1 Harpy3ka Ha OAHY muHY Oojee 20
000 Kr, BK/IOYAsd KOJBLEBYIO KOPOHKY IIMHBI M IPOMJIEHHE IUIEYA, NMPOXOMAIUN OT
ieya K IEHTPY IIHUHBI C OOEMX CTOPOH KOPOHKH IIHWHBI KOPOHKY IIHMHBI C 00EUX
CTOPOH ULIMHBI, MPOXOALIYIO BAOJb IUIEYa K LEHTPY LIMHBL, MPOJICHUE IIJIEYa UMEET
CTPYKTYpy OJIOKa PUCYHKa M KaHABKY PHCYHKA, MOAXOIALIYIO JJI1 CBEPXTUIAHTCKHX
IIMH, TIPOXOAA OT MPOTEKTOPa K OOKOBUHE, BHEINHSASA KOHTYpPHAs JTHHUSA MONEPEUHOTO
CEUEHUs IIcYa W BBICTYINA TUIEYa MMEET BOTHYTYIO (opMy, pamuyc AyrooOpasHOU
MOBEPXHOCTU BHYTPECHHEH MOBEPXHOCTH MPOjIeHUs 1uieya coctasmaeT 100 — 350 mwm,
a KOHEI[ MPOJICHUS TIIeya ABIAECTCA KOHIIOM TYNOH Kpad oOpa3oBaH NpAMOW JIMHUEH

WY AYTOM, a TONIIHUHA Tynoro Kpas coctasisier 3 — 10 mm.

2. Kompuesas KOpPOHAa IMIMHBI MO M. 1, OTIMYAKOIAACS TEM, 4YTO ITPOMEKYTOYHBIN
V4aCTOK HA BHYTPEHHEH CTOPOHE KOJBIEBOW KOPOHKH HIMHBI MPEACTABIIET COOOM
MHOTOCETMEHTHYIO AyTY, & BHyTPEHHSAS CTOPOHA MPOIJICHHS TUIeYaHa 00OWX KOHIAX
NPEACTABIAECT COOOH MAyTy, KacaTelbHYI0 K IPOMEXKYTOUHOMY VYaCTKy, WIIH
BHYTPEHHIOIO CTOPOHY MPOAJICHHsA IIeYa Ha OOOMX KOHI[AX IPEACTaBIAET COOOU

OTPE30K TPAMOH JHHHHA C JOyrooOpasHbIM TIEPEXOOM TI0 KAaCaTeNbHOH K

IIPOMEKYTOUHOMY YYACTKY.

3. KonpueBass kopoHa INWHBI IO 1. 1, OTIMYArOMIAsAcs TEM, YTO AWANA30H INUPHUHBI
MPUBOHON TIOBEPXHOCTH KOPOHKH KOJBIEBOW INWHBI COCTaBisaeT Oonee 500 mm;
pazuyc AyTH MPUBOAHOM MOBEPXHOCTH KOPOHKH KOJNBIIEBOW IMWHBI COCTABIAET OOJIee

2000 MM; TONIIHHA KOPOHKHU KOJIBLEBOU MMHBI cocTaBiseT 100 mm — 250 Mm.

4. Konbuepas KOpOHA MIMHBI MO M. 1, OTIHMYAOMIAsCA TEM, YTO KOJbLEBas KOPOHKA

NTUHBI IMEET KAHABKY T OTBOJIA TETJIA HA TIOBEPXHOCTH OJIOKA PUCYHKA Y BBICTYTIA.
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5. KompueBas kopoHa muHBI 1O 0. 1, omHMYarmiascs TEM, 4YTO PE3UHOBAS
MOBEPXHOCTh MPOTEKTOPA KOJBLEBOW KOPOHKM INHWHBI PACHpPEACiIcHAa MHOXKECTBOM
ITyXUX OTBEPCTHHM Il YCTAHOBKM JIATYHMKOB, & HWKHHUW KOHEL[ MIyXOrO OTBEPCTHS

PaACTIONIOKEH MEXKTy 0a30BOM PE3UHOM H MOAITPOTEKTOPHBIM CITIOEM.

6. Kombuepass KOpOHa MIMHBI 1O I 1, OTIMYArOmAsCa TEM, YTO KOJbLEBas KOPOHKA
OIUHBI BKITIOYAET B CEOS PE3WHY MPOTEKTOPa, 0A30BYIO PE3WHY M TMOANPOTEKTOPHBIN

CIIOM.

7. KombueBass KOpOHA IMIMHBI IO I 6, OTIMYAKOIIAACA TEM, YTO KOJBLIEBas KOPOHKA
OIMHBI TAKXKE BKIIOYAET B ceOs OOUH WM OOJiee U3 CIEAYIOIHMX PE3HHOBBIX CIIOEB:
JAMUHUPOBAHHYIO PE3MHY Ui MNOANPOTEKTOPHOTO CJIOSA, HWKHIOK PE3HHY IS

ODOANPOTEKTOPHOIO CJIOA U PE3UHOBYIO NMOAYIIKH IJIA IIJICYa IIWHDBI.

8. Konbuesas kopoHa MIMHEI 1O M. 6, OTIMYAOMIAACA TEM, YTO MaKCUMAaIbHasA [MHPHUHA
MOATPOTEKTOPHOTO  cllog  cocTaBisieT MeHee 90% OT MIMpUHBI  TPUBOJHOM
MOBEPXHOCTH, KOJIMYECTBO CIIOEB CTAJIBHOTO KOpPAA MOANPOTEKTOPHOTO  CJOA
COCTaBIIET OT 3 10 6 ClI0EB, a CTallbHAasg NPOBOJOKA W3 KAXKABIA CIOH KOpIa
c(hOpMHPOBAH MO OCTPHIM YITIOM OT 2° 10 35° OT HEHTPATbHOM JTUHUH OKPY>KHOCTH
OIMHBL, a4 YrOJl MEXKAy CTalbHBIMH IIPOBOJIOKAMHU JBYX COCEOHHX CJIOEB KOpaa

MIPOTUBOIIOJIOMKEH.

9. Konbugepass KOpoHa IMHUHBI MO 1. 1, OTIMYAOIIAACA TEM, YTO BBICOTA MOMEPEYHOTO
CE€YCHUS KOPOHKH KOJBLIEBOM IMMWHBI B 1,5-2.5 pa3a mpeBrlIacT CPEIHIOK TONIIHHY

KOPOHKH KOJ'IBI.[GBOI\/'I HITHHBI.

10. KomjbrieBass kOpoHa IMHHBI TO M. 1, OTIIMYArOMIAasAcs TEM, YTO OOIas IMHPUHA
KOJIbLICBOM KOpOHKH mmuHBI B 1,02—-1,15 pa3sa mnpesslmaceT MUPUHY NOPHBOJHOU

MOBEPXHOCTH.

11. Crtoco6 W3roTOBICHHSA NPEABAPUTEIFHO BYJIKAHH3HPOBAHHON KOJBIIEBOH KOPOHKH
OIMHBI JJI1 CBEPXOONBIION IMWHBI, OMMCAHHBIA B JTFOOOM M3 MyHKTOB 1—10, KOTOPBIH

OTIAYACTCA TCM, YTO OH BKITIOYACT CIICAYIOIIHUEC 3TaIlbl:
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W3meppTe CTPYKTYpPY HOBOM KOPOHKH MIMHBI, TTOUICKAIIECH BOCCTAHOBJICHHIO, YTOOBI

MOJIYYUTh €€ OCHOBHOM pa3Mep LIMHBI U XapaKTEPHBIM pasMep KOPOHKH;

CrpoekTupyiTe HEOOXOTUMBIE KOHCTPYKTUBHBIE IETAH M PA3MEPhl KOPOHKH IIHUHBI B
COOTBETCTBHHM C TMPHOOpPETEeHHOH (OPMOM M pa3MepoM, a TaKKe CIUTAHUPYHUTE
PACIIONIOKEHUE PUCYHKA MPOTEKTOPA M PUCYHKA MPOUICHMs IUIEYa, CIPOECKTHUPYHUTE U

W3TOTOBBTE BYJKAHU3AIMOHHBIE ()OPMBI C PUCYHKAMU;

Hcnons3ys (opMoBOUHOE O0OOpYIOBaHHME I CO3JAHMA KOJIBLEBOM KOHCTPYKIMH
KOPOHKH INWHBI, KKABIA CIOW KOHCTPYKIMOHHBIX MAaTEPHUAJTIOB YKJIAJBIBACTCS TIO0
ouepeau, U B Tpolecce YKIaaku (GOpMUPYETCS TMPOJICHHS IJIeYa IIMHBI ¢ 00erX

CTOPOH.;

Hcnons3yss yCcTpOUCTBO [Jisl BYJIKAHU3ALMH, IMPEABAPUTEIIBHO BYJIKAHU3UPOBAHHYIO
KOPOHKY KOJIBLICBOM INIMHBI C TPOJJICHHUEM IUI€Ya TOTOBAT C HMCMHOJIb30BAHUEM

KOJIBLIEBOH (DOPMBI C PUCYHKOM.

12. BoccraHOBNEHHAs CBEPXTUTAHTCKOM IIHMHBL, OTIMYAKOLIASCA HCIONIb30BAHUEM
KOJIBLICBOM KOPOHKM IMHBI 1O M. 1-10 B KayecTBe KOHCTPYKTUBHOIO KOMIIOHEHTA
IIMHBI, OOBEAMHEHHOW CO CTAphIM KAPKACOM INWHBI TOCIE CHATHS TPOTEKTOpa W
MOATIPOTEKTOPHOTO ~ CJIOS, W BOCCTAHOBJICHHAS INMHHA C(HOPMHUpPOBAHA TOCIE

BYJIKaHHU3aIlUH.

13. HoBas cBEepXrHraHTCkass WIWHA, OTIMYAKOINAACS HCMHOIb30BAHHEM KOJIBLEBOU
KOPOHKH MHHBI MO M. 1-10 B KayecTBE KOHCTPYKTHBHOIO KOMIIOHCHTA IIWHBI B
COYETAHHU C MPEIBAPUTETBHO MOATOTOBIECHHBIM CTPYKTYPHBIM KOMIIOHEHTOM KapKaca
it (OpMHpPOBAHWUS HOBOW IMWHBI TOCJIE€  BYJKAHW3AIMH, TPEIBAPUTEIIHHO
MOATOTOBJICHHBIA CTPYKTYPHBIA KOMIIOHEHT SIBIIETCA BHOBb IOATOTOBIICHHBIM,
BYJIKAHU3UPOBAHHBIM, 33 HCKITFOUCHHEM YTO KACAETCS KOHCTPYKLIMH KOPOHKH, TO B HEH

€CTb BCC OCTAJIbHBIC KOMITOHCHTHI, HCO6XOI[I/IMBI€ JJIA U3TrOTOBJICHHUA IITWUHBL.
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