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BBEJAEHUE

Hacrosaumit Pyxosoadinwmit noxymeHnt (manee — PJI) comepxurt oc-
HOBHBIC YKa3aHUA IO BEITONHEHUMIO padoT, MMEIOIIUX CBOEH LIENBI0 OLEH-
Ky OCTAaTOYHOI0 pecypca ¥ Ha3HaUYCHMIO OCTATOYHOIO0 CpPOKa CayXObl
MOPTaJbHBIX KPaHOB 110 KpHTEpHAM Oe3omacHoCcTH U paboTocnocoOHOCTH
PaCueTHEIX CTANLHBIX KOHCTPYKIMM, a TarKe—peuieHUs BOIpoca O BO3-
MOKHOCTH ¥ YCJIOBHAX IPONOILKECHUS IKCILTYaTallliy KpaHa.

Hacrosumi PyxoBomsumii 1okyMeHT pa3paboTaH B COOTBETCTBUMU C
3akoHoM " UpOMBIIUICHHOW 06€30macHOCTH OMACHBIX MPOM3BOJACTBEH-

HEIX 00pekTOB" (3akoH npuuAT ['ocyapctBennoi Jymoit 20 uons 1997t
Ne 116-®3), nocranosneHueM IlpasutennctBa Poccuiickoil ®enepauuu
oT 28.03.01 Ne 241 «O mepax mo ofecrie4eHuI0O NpPOMbBILIIEHHON 6e30-
[TACHOCTHU IIPOMU3BOLACTBEHHELIX O0BLEKTOB» M YKa3aHueM 1 OCTOpTEeXHan30-
pa Poccuu ot 04.02.2002 Ne 03-35/23, a Taxxke ¢ yuerom TpeboBanuii P/|
10-112-4-98 «Meroauyeckue ykazaHusi NO NPOBEACHHIO 00CHeA0BanusL.
[IOPTAbHEIX KPAHOB C HENBH ONPEHCNICHHS BO3MOXHOCTHA UX HajlbHEH-
mei sxciryaranum | PJ1 03-484-02 «Ilonoxenue o nopsaxe npoasieHus
cpoxa 0e30macHO IKCIUIyaTaiuy TEXHHYECKUX YCTPOMCTB, 6060pyAOBa-~
HUS ¥ COOPYKEHHUH Ha ONACHEIX IPOU3BOACTBEHHBIX 00BEKTaX).

PJ{ ycranas/iuBaeT MOpALOK u TpeOOBaHMSI K OpraHu3aliiy U METOo-
JaM BBITIOJTHEHUS OLIEHKH OCTaTOYHOrO pecypcea, B TOM YHCHIE NPH TPOBE-
DEHUH 3KCIIEPTHU3LI IPOMEBIILIEHHON 0€301aCHOCTH NOPTALHEIX KPaHOB ¢
HCTEKIIUM CPOKOM CTyKOBI.

B 3aBHCHMOCTH OT TEXHHIECKOIr0 COCTOIHHA U € YYETOM TpeOOBaHKH
HOPMATUBHBIX JOKYMEHTOB MPOJICHUE HKCIUTyaTaUUd TEXHUYECKOIO
yCTPOHCTBa, 00OPYIOBAaHUA W COOPYXCHUS OCYMECTBIACTCA HA CPOK HO
NIPOTHO3UPYEMOTI'0 HACTYIUIEHHs MNPEIENbHOr0 COCTOAHMS (OCTaTOYHBIM
pecypc) WiIM Ha ONpeleieHHBId nepuop (IIo3TanHoe MPOANEHWE CpOKa
IKCILTyaTalyy) B Npeaesiax 0cTatodHoro pecypea. Ilpu 31om, no pesyib-
TaTaMm padoT Mo OmnpeneeHKU0 BO3MOXHOCTH NPONNeH A CpoKa Oe3omnac-
HOW 3KCIUTyaTalrdy [IPHHUMAETCA OJHO M3 PEHICHUN:

MPOAOJDKEHUE IKCILUTYaTalliy Ha YCTAaHOBICHHBIX [1apaMeTpax;

NPOLOIKEHHUE IKCIUTYATALMH C OrPaHHYEHUEM ITApaMeTPOB;
PEMOHT;

nopaboTka (PEKOHCTPYKUHS J;
HCII0JIL30BAHME 110 MHOMY HA3HAUYCHMUIO,
BBIBOJ U3 IKCIJTyaTallH.
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Pl pexoMenayercs UCMONb30BaTh NIPH BHITONHEHMH paboT Mo CTpa-
XOBAHUX) OTBETCTREHHOCTH opr‘aHmauHﬁ*, SKCIUTYATUPYIOHIUX TMOpPTalb-
HbI€ KpaHE], B KAYECTBE pPacyeTHOr0 00OCHOBAaHMA OTCYTCTBUA JOCTHXKE-
HUS NIPEACBHOI0 COCTOSHUA IIPY HA3HAYCHHU OCTATOYHOTO pecypca unu
CpOKa CIIyXOH.

P/l npeasassaycH i CUCHUANN3UPOBAHHBIX (3KCIIEPTHBIX) OpraHu-
3anuil, 3aHUMAONIXCcy 00cnenoBaHeM (IKCIEPTH30i) OOBEKTOB, Ha KO-
TOPLIX HCHONB3YIOTCS CTAUMOHAPHO YCTAaHOBJCHHEBIE MOObEMHBIE COOpPY-
KEHUsl — TOPTANBHEIE KpaHbl, 4 TAKXE JJIA BIIAJCNbLEB (HE3aBUCUMO OT
hopMbl COOCTBEHHOCTH OpraHM3alluM WM NPEANPHUSITHS) VKa3aHHBIX
KPaHOB.

PaboThl 110 ompenmeneHUI0 OCTATOYHOIO PECypca TEXHWYECKUX YCT-
pOMCTB, 000OPYAOBAHHMA ¥ COOPYKEHUM NMPOBOMUTCS SKCIIEPTAMM JKCTIEPT-
HBIX OPraHu3aniy, aTTeCTOBAHHLIMUA B YCTRHOBIIEHHOM NOPAAKE HA NPaBo
BBINIONIHEHNS PACYETOB OCTATOYHOIO CPOKa IKCILTYaTalvn.

YCTaHOBICHHBIE CPOKM CHYXOBI 3KCIUTyaTaiMyd TEXHMYECCKHX YCT-
POUCTB, 000PYNOBaHMA ¥ COOPYKEHUIN 00eCIEeYUBaIOTCA:

SKCIUTyaTauue TeXHUIEeCKHX VCTPOICTB, 000Dy IOBAHUS M COOPYKe-
HUY B CTPOTOM COOTBETCTBHUU C TPEeOOBAHHIMIM TSXHUYECKOH TOKYMEHTA-
1YY, PErNIAMEHTHPYIOIECH BOIIPOCH! IKCINTYaTaluH,

NPOBEACHUEM TEXHHYCCKOr0o OOCHY)XKMBAHMA M PEMOHTOB TEXHMYECKHX
YCTPOUCTB, 000PYI0BaHMII ¥ COOPYKEHUY.

1. TEPMUHbBI 1 OIIPEAEJIERHA

B nacrosmeM PJ{ mcnonb3yroTCs TEpPMHHBLI U OIpEACIeHMs, TIpHBeE-
aennsie B P/ 10-112-96, PJ] 10-112-4-98, B «IIpaBunax ycTpoiicTBa u
0e3onacHoM IKCIUTyaTanuy rpy3onoaseMHbIX KpadoB (I1b 10-382-00)», a
TaKXKe CIHEXYIOINHUE TEPMHUHE! U OTIPEAENCHM:

Heexmpt u noepeyxcoenus - KOKOOE OTACNBHOE HECOOTBETCTBHE
rpy30N0ABEMHOM MallIMHE! (MOPTABHOIO KpaHa), y3na, 3feMeHTa Tpedo-

B@HUAM, NPUBEJECHHBIM B paboucii (3KCIUIYaTAHWMOHHOHN, TEXHWYECKOI)
WIY HOPMAaTHUBHOH JOKYMEHTAIIUHN.

Ocnamoynblii cpox CIyacObl - MUHUMANIBHBINA TONONHNATEILHBIN Ka-
JIEHIapHEIM CPOK CiiyKOFI, Ha3HaAYaeMBIll KOMMCCHEN N0 PE3yNhTAaTaM BEI-
[TOJIHEHUA OLIEHKY OCTATOYHOTO pecypca NOPTANBHOr0 KpaHa.

] - ol
B cootsercereun ¢ Tpebosanuaau cr. 15 Pepepaibhoro 3akona "O npoMbilicHHON 0€30nacHOCTH ONAcHbIN
NPOH3BOACTBEHHBIX 00 BEKTOR",
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[Tpumenanue: HazHayaeMblii OCTATOUYHBIM CPOK CIY»KOB! BBITOJIHNM
[pyd yCNOBUM 00ECTIEUeH M CO CTOPOHBI BNAAE/NbLA KpaHa B TEYCHHUE IIO-
CICAYIOHIETO IIEPHOAA IKCIUTyaTaluH HCIPABHOIO W/ paboToCmocoD-
HOT'O COCTOSHUSA MEXAHMUIMOB, INEKTPOOOOpYIOBaHMS, YCTPOHCTB YIIpaB-
neHus, npHOOpoB 0€30IMaCHOCTH U T.A., corjlacHo TpedomanusaMm [1b 10-
382-00 «Ilpasuma ycTpoiicTBa B 0€30MaCHON JKCIUTYATALMH IPY30MOab-
EMHBIX KPaHOBY.

OueHka ocmamoyHo20 pecypca nopmanbHo20 KPAH@ - KOMILIEKC
DKCNEPTHEIX H, IIPY HEOOXOOMMOCTH, -3IKCICPUMEHTANBHAIX H PaCYETHBIX
paboT, pe3ynsTaToM KOTOPOro ABJSIETCS HazHauyeHHe (C 3apanee IpHHS-
TOH BepOATHOCTEIO - 907%) ocTaTOyHOrO Cpoxa CIy:KObL; MO UCTEYEHHIO
KOTOPOr0 KpaH rapaHTHpPOBAHHO HE JOCTUIHET OOHOTO M3 CBOMX IIpe-
AENBHBIX COCTOSTHRMH.

Pecypc — Pacu€rnas Hapaborka rpy30noarEMHOrO KpaHa (MM €ro
3JIEMEHTA) OT Hadana 3KCIvyarauyy (M €€ BO30OHOBICHHS NMOCHE pe-
MOHTA) 10 HACTYILIEHHUS NPEACIHbHOro cocTosHmsg. HapaboTka MOXKET H3-
MEPATECA KOJHYECCTBOM NEpepaboTasHOro rpysa, MoToYacamMy, LUKJIaMu
paboThl KpaHa u T.11

IIpedensvroe cocmosnue — coctosHue 00BEKTA, NPU KOTOPOM €ro
HanbHeHlias JKCIUlyaTauusd HEAONyCTHMa WM HeuenecQoObpasna, nubo

BOCCTAHOBJIEHHE €ro padoTOCIOCOOHOr0 COCTOAHNS HEBOIMOKHO HIIH HE-
nesiecoodpasHo.

Pabdomocnocodonoe cocmoanue - COCTOAHUE MOPTAILHOrO Kpaua,
[IpH KOTOPOM 3HAUEHHA BCEX €ro rapaMeTpoB, XapaKTePH3YIOIIHX CIIO-
cOOHOCTE BHUIONHATH 33JaHHEIE (DYHKUUH, COOTBETCIBYET TpeOOBaHUAM
HOPMATHBHOM U (/M) KOHCTPYKTOPCKOH (TIPOSKTHOH) JOKYMEHTaUMH,

[Ipumeyanue: B paboToCIOCOOHOM COCTOSHMM KpPaH MOMET WUMEThH
OTHENLHEIE NEMEKTHl ¥ NMOBPEXKAEHUSA, HE BAMAIOMMUE HA €r0 OCHOBHLIE
[moKasarenu u 0e30macHOCTE TPAHCIOPTHPOBKH Ipy30B. Hampumep, Ha-

pYLICHKE OKpPAaCKH IOBEPXHOCTH, CHEABI Hayajia KOpPpO3uy, Jedopmanuu
OTHEABHEIX 3JIEMCHTOB, H3HOC OTHCIBHLIX AETANCH, HE BBIXONAIIHMU 32
[IpeAEnbl AOIMYCTHMBIX # T.4.

Humepean nogmoprozo obcredoganuna — BpeMs OT MOMEHTA TEKY-
ulere o0cnenosanys A0 HOBTOPHOI'O NMPOBENEHUS 3KCIEPTU3EI IPOMBILI-
JIeHHON 0e30nacHOoCTH, odecneunBaiui 0e30TKa3zHOCTh METANIOKOHCT-

PYKLMH KpaHa B TEYE€HHE OCTAaTOYHOTQ pecypca (I103TamHoe IPOAJICHHE
CPOKA 3KCIIIYATAIHHN).




2. OBIIME ITOJIO)KEHHS ¥ PEKOMEHIA AN

2.1. llopsanox npoanesns CpokoB OE30MACHOU 3KCINIyaTalMy TCXHU-
YECKUX YCTPOHCTB, 000pYAOBaHUA U COOPYXCHHH, HaXONAMIUXCA B IKC-
ILTyaTalyH, BKITFOYAET CIEAYIOIIME OCHOBHBIE 3TalIb!:

YCTQHOBJIEHME HEOOXOAMMOCTH TPOBEACHUS paboT IO APOAACHHUIO
CPOKOB 0e30IaCHOM IKCIUTyaTaluH ;

OJaYy W pacCMOTpEHME 3aJBKW Ha HpOBEAcHUe paboT mo mpoiie-
HUIO CPOKA IKCIIIYATAIIMY M IIpUIaraeMeIX K Hel JOKYMEHTOB;

pa3paboTKy, COrIacOBAHME M YTBEPKACHHE [IpOrpaMmnl pabor;

[IpoBeAcHUE paboT, IPELYCMOTPEHHBIX NPOTPaMMOH, aHaNU3 NOIY-
YEeHHOH! uHOOpMalMK U pe3yIbTATOB, BHIPAOOTKY TEXHUUECKOIO pelieH!s
O BO3MOXXHOCTH TIDOJJICHUA, pa3pabOTKy HYaCTHBIX U UTOTOBOIC 3aKIi0ue-
HUWH TI0 pe3yJibTaTaM BBIIONHEHHBIX padoT;

IIOATCOTOBKY, COrIaCOBaBKE M YTBEP)KACHHUE PEHICHUS O BO3MOXKXHOCTH
NPONJCHUS] CPOKa OE€30MacHOM JSKCIUIyaTalyy TEXHUYECKUX YCTPOMCTE,
000OpYyAOBaHUS M COOPYXXEHUH H, NIPU HEOOXOOUMOCTH, IIAHA KOPPEKTU-
PYIOWMX MEPONpHATHI 10 o0ecreyeHuI0 0€3011aCHOH IKCIUTyaTallil TEX-
HHUYECKUX YCTPOMCTB, 000OpYAOBaHUA M COOPYXCHHEM Ha HNpOAJeBacMbli
HEPUOH,

MPUHITAEM penieHui 0 JanpHEHIUEH SKCIUTyaTalu (WM npekpaiie-
HYE IKCIUTYaTalyn );

IIPOBEACHHUE 3asBUTEIIEM KOPPEKTHPYIOIIMX MEPOUPHATUH, TpPENy-
CMOTPEHHBIX PEHICHHEM O BO3MOXXHOCTH IIPOLJIEHMSA CpoKa Oe30macHou
KCINYATAUHUH TEXHHYECKHX YCTPOHCTB, 000pYI0OBaHNA U COOPYKECHMI;

KOHTPOIL 32 BRIIOJHEHHUEM KOPPEKTUPYIOIIMX MEPOIIPUSTHM.

2.2. Ilepen npoBeacHueM OOCHEAOBAHUSA B LENSIX YCTAHOBJCHHA HE-
00X0AUMOH IIONHOTH CBEACHUM SKCIICPTHAS OpraHu3aiys paccMaTpHBAET
3a5BKY Ha OpoBencHue paboT 1o NpOMIEHUI0 CpoKa 0€3011acHoi IKCya-
TalUM ¥ NPHIaraeMele XK HeW JOKYMEHTBI, B KOTOPHIX JOJDKHA OHITh Npy-
BeAEHA JOCTOBEPHAI HUHOOpMalMi COCTOSHMM TEXHHMYECKHUX YCTPOMCTB,
O0OpPYIOBAaHHI K COOPYXXEHUHM W KX COOTBETCTBUU TpeOOBaHMAM NpO-
MBILIICHHON 0€30macHOCTH, YCTAaHOBJICHHBIM B HOPMAaTHBHEIX NOKYMEH-
Tax. PyKOBOIMTENH SKCILTyaTUPYIOILEH Opranu3auum 00eceynBaT 10C-
TOBEPHOCTE HHOOPMALMHK, TPEHCTABICHHONW 3KCHEPTHOM OpraHusauuu
AN onpeieeHud Oe301acHOr0 CpoKa 3KCIUIyaTauuy TEeXHHUUYECKHUX YCT-
POUCTB, 000OPYNOBaHUYN U COOPYKECHUM.

2.3. PaboTel mo TEXHMUECKOMY AMATHOCTHPOBAHMIO TEXHHYECKHX
YCTpOHCTB, 000PYHOBaHHSI U COOPYXXEHUHN MOTYT IIPERyCMaTpHUBATh:



Hepa3pyIarollui KOHTPOIIb;

OIPCICICHNAC MEXAHNYCCKUX XAPAKTCPUCTHE,
METAJIUIOTIPAQHUCCKHC MCCIICHOBAHHA,

OIIpENCICHUE XHMHUECKOTO COCTaBa MATEPHAIOB,
OLICHKY KOpPPO3WH, U3HOCA U APYTUX MCPEKTOB:,
MCHBLITaHMUA Ha NPOYHOCTH W APYTHE BUABI HCIBITAHUA;

paCHUCTHO-aHAUINTHHCCKUE ITpOHEAYPBI OUHCHKH M IIPOTHO3MPOBAHHA
TCXHUUYCCKOT'QO COCTOAHUA, BKNYAKIITHEC:

pacdeT PERUMOB padOTH;

UCCIIEIOBAHHE HAIPXKEHHO-AE(POPMHUPOBAHHOIO COCTOSHUA U BRIOOD
KpUTEPUEB NPEACTBHBIX COCTOAHUN;

OupedencHe OCTAaTOYHOI0 pecypca (B0 INPOrHO3UPYEMOrO HACTYM-
JIEHHS NIPEACIIBHOIO COCTOSHUA).

2.4. B xa4ecTBe KPUTEPHEB HNPEACIBHOrO COCTOSHUI PaCUETHRIX Me-
TUINYECKHX KOHCTPYKLNH KPaHa MPUHHMAETCS, BOSHHKHOBEHHE H pa3BU-
THE YCTalOCTHEIX ¥ JPYIUX TPEDIUH, Pa3BUTHEC HEHONYCTUMBIX 10 BENU-
YHHE OCTATOYHBIX AeQOpMaLiii, TOTEpsA YCTORYMBOCTH, HEAOITYCTHMOE .
YMEHBIIEHUE CEYCHUM 3JIEMEHTOB BCIICACTBUEC UX KOPPO3NH W/WJIIH H3HOCA

BCEX BHJOB, a TaKXe (MOTyuiee HacTyHnaTh CO BPEMEHEM) W3MEHEHHE
CBOMCTB Martepuana.

2.5. IlpenensHele BENMMYAHLL JONYCTEMEIX TCHEKTOB M IOBPEXICHUH
NPKHKEMAOT B COOTBETCTBUH ¢ Tpebopanuamu 11b 10-382-00, P/I-10-112-

4-98, «PyxoBozactBa (MACTpYyKIMM) NO SKCILTyaTalMd KpaHa», a TaKke
NpUBEACHHBIMY HUKE YKA3aHIIMU.

2.6. OCHOBHEIMH HCXOIHBIMU JAHHBIMHU IIPHA OLIEHKE OCTATO4YHOIO pe-
cypca CliefyeT CUMTaTh HE TOJBKO MMACIOPTHBLIE XAPaKTEPUCTUKM KpaHa,
HO TAKXX€ ¥ AAHHBIE €r0 (PAaKTUYECKOM SKCINyaTanuy (BKIKOYas (pakTuye-
CKVIO TpyHiy pexxuMa paboTsl).

[Ipumeuanue:

His 3MeMeHTOB KOHCTPYKIMM KpaHa, NOABEPriiuXcs 3aMeHe, CPOK
HX CIYXOBI HCUHCIAETCA ¢ MOMEHTA HX 3aMEHBL

2.7. Ilocie BHIIONMHEHWS OLEHKH OCTATOYHOIO pecypca U NMPOAJIeHNs
CPOKA SKCIUTyaTaUMH KpaHa, KaK npaBuio, KPaHa COXPaHAIOTCA HOPAHOK U
NEPHOAUIHOCTE IPOBEACHUA SKCHEPTU3EI IPOMBIIIIEHHON 0€30MacHOCTH
(oOcnemoBaHus) ANd KpaHOB HAHHBIX YCJOBHM IJKCIUTyaTallUM, Npeay-
cmotpeHnsle P/ 10-112-4-G8.

YTOUHEHHE UHTEPBAJIOB IIOBTOPHOTO 00CNeIOBaHMs B IIpenenax pac-
YeTHOTO OCTaTOYHOTO pecypca BHITIONHACTC ¢ Y4eTOM Pa3BUTHS OCHOB-

HBIX MOBPEKACHHUH — YCTAIOCTHBIX ¥ KOPPO3HOHHEIX.
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2.8. OLEHKY 0CTaTOYHOTO pecypca BHIHONHSAIOT TONBKO IIOCIE YCTpa-
HEHHA BBIABJICHHHIX ACPECKTOB M TOBPEXKICHHH PACYETHHIX 3JEMEHTOB
METAJIIMYECKOH KOHCTPYKIIHM, BKJIIOUAs TAKXKE ¥ NOCHCHYIOMYK aHTH-
KOPPO3UMHYIO OKPACKY IMOBPEXACHHBIX YUACTKOB.

2.9. B ToM ciydae, ecnu Ipd OLEHKE OCTAaTOYHOrO pecypca OyieT
PUHATO PELUEHUE 0 UIMEHCHUM SKCIIYaTaMOHHEBIX I1apaMeTpoOB KpaHa,
3TO CHAEAYET BBIIOJHATL B COOTBETCTBUMU C TpeboBanmsamu 1. 29 P 03-
484-02.

2.10. IIpn ouenke OCTaTo4YHOr0 pecypca KpaHOB, YCTAHOBICHHBIX B
MOPCKHX TIOpTaxX WU 3KCIINYaTHUPYIOUIUXCS B pallOHaX € XOJOOHBIM KIIH-
matoM (ucnonsHenne YXJI1 nmo [OCT 15150) neobxomumo HasHauaTh
HauOoJiee KOHCEPBATMBHEIE BEIMYMHBI PACUETHBEIX KOI(MOUUIHEHTOB M

CHYKATh Ha3HAYAECMBINA OCTATOYHBIM PECYPC UM CPOK cnyxkOnl Ha 25% mo
CDABHEHMIO C PACYCTHRIM.

3. METOIbI OXEHKH OCTATOUYHOI'O PECYPCA

3.1. JxcrepTHLIN METOJX OUEHKH 0CTATOYHOTO pecypca.

3.1.1. JlaHHei MeTOn IpeRyCMaTpHUBACT HA3HAYEHWE OCTAaTOYHOTO
CpOKa CIyXO0Bl HMAM OCTAaTOYHOTC PRECYpCa Ha OCHOBE JaHHBIX O,
daxTruecKor rpymme xnaccupukaudh (pesxuma paboThl) KpaHa W
pe3yNLTATOB TIPOBEACHHN ONEHKM €r0 TEeXHWYECKOr0 COCTOSHHS NpPH
BLINOJHeHHH 00bema pabor u TpedoBaHui, npusencHubix B P/ 10-
112-4-98.

3.1.2. Hasnadenme oOcCTarouynoro tTpoxa cioy:kObl HIM OCTaTOYHOTrO
pecypca 3KCIEPTHRIM METONOM  NPENyCMaTpUBacT  UCIOB30BaHME
VTOYHEHHBIX HAaHHBIX ONECHKY (aKTUYECKON TPYINIbl KiacCUu(puKauyy
(pexxuma paboTs) Kpana . Tak, HanpuMep, €CTM MOHTAXHbIH TOPTANLHIH
KpaH UCMONB3YeTCs Ha MOrpy30-pa3rpy30dHBX paboTax, €ro (PakTuyeckas
rpynna xknaccupuxanuy Oyner He AS (cpennuii pexuM), a A0 (TsKeblii
pexuM) UM faxe A8 (BeCbMa TXEIIbIH ).

3.1.3. Ilpu HazHaYeHUY OCTATOYHOrO CpOKa CIYXOBI MJIM OCTATOYHOTO
pecypca 3KCHEPTHBEIM METOAOM CleQyeT YYWTHIBATL JAHHBIE O
KOHCTPYKTHBHBIX OCOOCHHOCTSX HAHHOrO KpaHa, a4 TaKXXE CTATHCTHUYECKHE
INAHHBIE 3aBOXOB — M3rOTOBWIECNEH KM JavHEIE U3 MH(OPMAUNOHHBIX NHCEM
['ocroprexnamsopa Poccum © 4wacTo Berpedarommuxcs pgedeKkTax H

" HauGonee 06BEKTHBHO 3TO MOKHO CHENATH ¢ MPHUMEHEHHeM MaHHBIX PEerHCTPaTtopa
riapaMeTpoB, €CIIH YKa3aHHbIHA NpHuOOp YCTAHOBMEH Ha KpaHe.
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MOBPEKACHUAX, KACAIOIMXCA KPAaHOB AAHHOH KOHCTPYKLIVH.

3.1.4. OKcmepTHbiii MeTOA HasHAYEHWs OCTATOYHOIO pecypca H
OCTaTOYHOTO CPOKa CJIyKOBl PEKOMEHAYETCS A7 KpaHOB, HMEIOIIUN

(DAaKTHYECKYIO rpytmy Kiaccuduxamuu Al — AS. Kak npasuno, 3T0 KpaHbl,
WCONB3yEMBIE TONBKO HA BRIIONHCHHMM MOHTAXHBEIX paboT Ha

CYIZOCTPOHTEIIBHEIX (CYAOPEMOHTHEIX) NpeanpusTHaX. OXHHM H3 YCNoBHi
MCIIONIb30BAHUS 3TOr0 METOAA ABISETCA OTCYTCTBHE YCTAIOCTHBIX
IOBPEXICHHH PaCYCTHRIX IMEMEHTOB METAIUIOKOHCTPYKIIHHE KpaHa.

3.2. PacueTHblit HIIH JKCOEPHMEHTAILHO — PAaCYETHBIH METOH OHEHKH
OCTATOYHOIO pecypca.

3.2.1. JlaHHBIA METOJ NpexyCMATPHBAacT HazHAYeHWE OCTATOYHOrO
CpoKa Ciy:KOBI Ha OCHOBE OHEHKM OCTATOYHOIO pecypca IO AAHHBIM O
(QaKTUYECKOH TIpynne KIacCU(UKalM¥ KpaHa, pe3ylbTaTaM TPOBEHCHUA
OLIEHKH €ro TEXHMYECKOrO COCTOSHHS TIPH BBHINIOJHEHHHM 00BeMa paldoT u
tpeboBanuyi, npuseneHHrx B P/ 10-112-4-98, a Tawke padotr u
TpeOOBaHMH, IPUBEACHHBIX B HacToAweM P/,

3.2.2. PacyeTHbii MMM OJKCHEPUMEHTANBHO — paCUETHBIH METO/
MpeayCcMaTpyBacT (B 00meM-Cllydac) BEIOTHEHHES CIEAYIOLMX 3TalloB:

- YTOYHEHHEBIH pacyeT (PaKkTUYSCKOM TPyl KJIaCCHMUKALH Kpa-
Ha;

- yTO4HEHUE (IIpA HEOOXOHHMMOCTH) (DAKTHMYECKUMX XapaKTEPUCTHUK
MEXAHNYECKHX CBOMNCTB METAIa METANIMYECKHX KOHCTPYKUHH
(BBIMOJIHACTCS, KaK MpaBWIO, IS KPAHOB MHTCHCHUBHON JKCIUIYa-
Tal{Hy, YCTAHOBJICHHBIX B KIMMaTU4eCKuX paroHax XJ1, a Takxe B
Clfy4asx, €CN¥ Ha METAIOKOHCTPYKIMKY OOHApYXKEHBI MecTa He-
OJHOKPAaTHO MOJBEPTaBUIMECI PEMOHTY BCIEACTBUE IIOBTOPHOIO
BO3HMKHOBEHHS YCTANOCTHEIX TPEIHH ) ;

- BBHINIONIHEHHE O0IIEro pacdera.METANMNYCCKON KOHCTPYKUMH Kpa-
Ha 1A HauOosiee BepOoSTHOrO (110 MHEHHIO 3KCIIepTa) CLEHapHs
PasBUTH OJHOTO UAU HECKOJIBKUX OPEACHBbHBIX COCTOSHUH;

Ilpumeyarue. B cnydae, ecnu B KadecTBe Haubosnee BEpOATHOrO
NPEACILHOTO COCTOSAHMA BHIOPaH KPUTEPUM YCTANIOCTHOH IIPOYHO-

B ocTanpHBIX cAy4yadx I[IpUHWUMAIOTCA XapakTEepHCTHKY, IIPHBEOCHHBIE B
cooTrercTBYIOeM [ OCTe
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CTH, NpUMEp OIIEHKH OCTATOYHOro pecypca npusenen B [Ipusno-
xeHur 1 x gactosmemy P/L.

- HamyCaHue OTYETAa ¥ BBIBOAOB IO PE3yNbTaTaM OLECHKH OCTATOH-
HOIr0 pecypca ¢ KOHKPETHRIMHA PEKOMEHAALMIMH [0 CPOKaM Npo-
JUIEHNS SKCIUTyaTalliy Kpaya;

- pa3paboTKa AOMONHUTEILHBIX PEKOMEHIAUMH M KOHCTPYKTOPCKUX
PEINCHUM 110 YCHICHHIO OTHENBHBIX 3JIEMEHTOB METAJITHUYCCKOH
KOHCTPYKUMH C LeNbI0 00eCreyeHs BHITONHEHHUA peKOMEH AN
KOMUWCCHUH, BRINOJHABIICH OLIEHKY OCTaTOYHOTO pecypca.
[Ipumeygnue. 1lpn HanWuuK AAHHOTO 3Tana BHINOIHCHHS paldoT
00sA3aTeNbCTBA KOMHCCHH, MPOBOIMBIIEH DIIEHKY OCTaTOYHOTO

pecypca 110 JaHHOMY KOHKPETHOMY KpaHy, BCTYNAIOT B CHUIY
TOJILKO IIOCJIE BBHIIOJIHEHUS HA KPaHE NPEANUCaHHOro 00hema pa-

00T 1O YCHNEHMI0 METAINOKOHCTPYKIMM, KOTOPHI AOMKEH OBITh

BBINOJIHEH ¢ COOMOACHHEM YCTAaHOBICHHOH pa3pa0OTYHMKOM TEX-
HOJIOTHMM ¥ HAMNIEKAICTO XKOHTPOSI KauyecTBa padoT.

3.2.3. Pacuersl METalUTHYECKHX KOHCTPYKUUM KpaHOB AJId NoOCjie-

AYIOLIETO HA3HAYEHHM OCTATOUHOr0 CPOKa CAykObl Ha OCHOBE OLIEHKH OC-

TATOYHOTO pecypca CIEAYET BBINOIHATD 10 METOAY MPEAENBHBIX COCTOS-

Bt

HUH.
3.2.4. Ilpu mpoBeneHUH PACUETOB METANIMYECKUX KOHCTPYKLMH A
OILICHKH OCTaTOYHOI'0 pecypca peKOMEHAYETCA HCII0Ib30BaTh -00enpu-
HATHIC B KPAHOCTPOCHUH PACYETHRIE CNIyYad COYETaHHA Harpy3ok, a Tak-
xe pexoMenpaumu CTO 24.09-5281-01-93 «Kpanp! rpy30noabeMHBIE
NPOMBILIZICHHOTO HasHayeHud. HopMmBl ¥ METOAE! pacyera 3IEMEHTOB
CTIHLHBIX KOHCTPYKLHKA,

Ilpu pacuére HA COTIPOTHURICHUE YCTAIOCTHA NS KPAHOB PYII Kjlac-
cupukanuu A6 M BEIUIE CICAYET MCIOJIB30BaATh AAHHBIE O (PAKTHYECKUX
YPOBHAX IJKCIUTYaTAlWOHHEIX Harpy30K B DacCYUTHIBAEMBIX 3JIEMEHTAX
KOHCTPYKIUM. IDTH HAHHBIC MOTYT OBITH TOMYy4YEHBI NYTEM IIpPOBEHCHUSA
CHICUHANBHBIX UCHLITAHUN KpaHa, pacdeTOM METOAOM KOHEUHBIX 3NIEMEH-
0B (MKO) ninu npHHATH B COOTBETCTBHM € peKOMeHAauMaMHu [Ipumoxe-
HUAN 1 ¥ 2.

3.2.5. 3HaueHHs pacYEeTHBIX CONPOTUBICHUM H 3PQOEKTHBHEIX KO-
QUIHUECHTOB KOHIEHTPalUU HANpPHKEHUMA NP IIPOBEACHUM pacyeToB Ha-
3HAYAI0T C YIETOM MEXAHUYECKUX CBOMCTB cTaneh u pexomedtauui CTO
24.09-5281-01-93 «KpaHpl rpy30tu0IbEMHBIE TPOMBIIICHHOTO Ha3Ha-
yeHUd. HOpMBI B METOABI pacyeTa 3NEMEHTOB CTajbHbIX KOHCTPYKLHID.
3HaueHUs XapaKTEPUCTUK TPEUIMHOCTOMKOCTH Ha3HAYalT B COOTBETCT-
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BuM ¢ masueiMu llpunoxenus 2 racrosero P uau PTM Munrsxmain-

KOJAC «Pacuerhl ¥ MCILITAHNS HA TMPOUHOCTL. MPTOAL DACURTA ua
TPCIMUHOCTONKOCTh METAIOKOHCTPYKIIHK MOCTOBRIX KPAaHOB MpPY CTATH-

YeCKOM K HUKJIWYCCKOM HarpyXeHHM», WIHM [0 cornacoBaHuio [ocrop-
TexHaa30pomM Poccun.

3.2.6. B MecTtax MOBTOPHOIO BO3HMKHOBEHHUS TPELUWH WNW IS ApPY-
THX O0OCHOBAHHBIX CIIy4asX ONECHKH OCTATOYHOTO pPecypca W MHTEDPBAJIOB
TEXHWYECKOro AWArHOCTUPOBAHMA MOTYT OBITH NPHUMEHEHH! OTAENbHbIC
METOMMKH pacyeTa JJIEMEHTOB KPaHOBEIX METAJUIOKOHCTPYKIMM Ha Tpe-
IIMHOCTOMAKOCTh (JKUBYYECTB), COrNAcOBaHHEIE C [ OCropTEXHaA30pOM

Poccuu. IlpumMep pacuera xuBydectd npuBeicH B HactoswmeM P (ITpu-
MEp 2).

3.2.7. Ouenkxa BENMYMHBI OCTATOYHOrO pecypca PacueTHnIM iy
JKCIICPUMEHTANLHO — PACYETHBIM METOARMM MOXXET BBINIONIHATHCA
TOJLKO B Te€X ¢JAy4asX, KOrja Ha OCHOBAHHHM JOKYMEHTAJIbHO IOATBEp-
XIOCHHOHK MH@opMaumm (roapobHee cM. 00 3TOM B pasjcie 4 AaHHOro
PJl) moryT OBITH OINpEeHeCHbl HOKA3aTely HArpy>XXEHHOCTH PACYETHBIX
JIEMEHTOB KOHCTPYKUMH (C YYETOM AMHAMHMYECKUX, TEXHOJOIrMYECKUX,
BETPOBBIX M [IP. HArpy3oK) 3a IEpHOA ¢ Hadala 3KCIUTyaTauuM KpaHa [0
MOMEHTA NPOBEACHUA ONPEAENECHUA 0CTaTOYHOIO Pecypca.

Ilpu BanmMuuu Ha KpaHe perucTparopa CHCAYET MCHOJMb30BaTh AaH-
HbIE€ O HArpy>XEHHOCTH KpaHa, 3aNMCaHHBIE YKa3aHHBIM NpuOOpOM, Kak
Haubonee 00LEKTHBHEIE.

JOCTOBEpHOCTE MHQOPMALMH, HEOOXOAUMON AN OUEHKUA OCTaTOYHO-
ro pecypca obecneuynBaercsa B COOTBETCTBUAM C TpeboBanmwamu Pl (03-484-
02, pykoBoauTeIeM OpraHy3aiyy SKCITYaTUpyoweH KpaH.

[Ipumeuanus:

1. Pacuer momken 0asupoBaThCsd HE HA NPOEKTHBIX, 2 Ha (PaKTHye-
CKUX JHAaHHBEIX 00 OCOOCHHOCTAX pACYECTHBIX 3JEMEHTOB KOHCTPYKLMH
JAHHOI0 KpaHa, BK049ad YYeT BIMSHUS UMEIUXCS (OTpEMOHTUPOBAH-
HEIX) AeMEKTOB ¥ NOBPEXKICHHH.

2. CripaBKa Bjlajenblia KpaHa, (opMa KOTOpoH mpexycmorpeHa P/
10-112-4-98, 0e3 nONONHUTENbHERX CBEACHHH (OTYETHRIX AAHHBIX O Hapa-
OOTKE KpaHa MO IroJaM €ro 3KCIUTyaTaluH, HOKYMCHTAJILHO IIOATBEp-

KACHHOH MH(QOpMALMY O BENUYMHE U XapakTepe paclpeneNieHUs rpy3o-
[IOTOKOB Ha 00BEKTE, 1 T.IL.) HE MOXKET PacCMaTPHBATLCS B Ka¥eCTBE 005-

CKTHBHEBIX NCXOAHbBIX AaHHBIX UL PACYCTA.
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3. Ilpy Hamuguw cratmcrHyeckodf MHGOpMAHKH 00 M3MEHEHMH CO-

CTOSHUA PAcYCTHHIX KOHCTPYKIHM KpaHOB KOHKDCTHAIX THIOB (HAmpu-
MEp, O TeMIIax Pa3BUTHUA IIOBPSXKACHKM) MOCHACHAHAL TAKXKE MOXKET OBITH

VICTIONIE30BaHa MM ONpPEACNICHUA BEMUYMHBI OCTATOYHOIO pecypca U HH-
TEPBAJIa NOBTOPHOTO OOCIECIOBAHNA.

3.2.8. llpu BHIMONHEHMM ONECHKM BEIMUMHBI OCTAaTOYHOTO pecypca
KpaHOB, UIMECIOMINX HACIIOPTHYIO TPpYHINY xiacCHpuUKanuu A6 v Bbiue, 2
TaKXKe OOCNYXUBAIOIMX TEXHONOIMYECKUE MPOHECCH!, CBI3aHHBIC C HH-
TCHCHBHOK JKCIUTyaTal{ueil KpaHa, BHE 3aBUCHMOCTH OT (DaKTH4ECKOH 3a-
Tpy3KH KpaHa (Haupumep, IIPOCTOCB, ONMPEHEHIEMBIX HEPUTMHYHOCTHIO
IIOAYM I'PY30B, AJIUTCARHOCTHIO HABUTALMH M T.I1.) MCKYCCTBCHHOE CHH-~
YKEeHUe I'PYIIE] KNaCCU(DHKAUUY KPAHA He pa3peliaeTces.

4. HCXOOHbIE JAHHBIE AJA OHEHKHW BEJIWYHUHDBI
OCTATO4HYHOI'O PECYPCA

Bce ucxonueie AaHHBie, KOTOpHIE OyayT HEOOXONMMBI LJif OUEHKU
OCTaTOYHOTO pecypca TeM WA MHBIM METOAOM, B OOLIEM CIIy4ae MOXHO
pasfenuTh Ha JaHHBIC, MPUHHUMAEMBbIE N0 NPEACTaBIgEMOH BiIanelb-
meM NOKyMeHTauuyn (MM, IIPeAoCTaBIsIeMbIe BAQACABLIECM KpaHa), # Ha
JNOIONMHHATELHBIC XAHHbIE, NOJYYEHHbIE KOMHCCHEN B X0€ BbINOJHE-
HHA padoT IO OLEHKE OCTATOYHOrO pecypca IpH HENOCPEACTBEHHOM 00-
CIEIOBaHUM KpaHa (JaHHple O (aAKTUIECKOH IpPyNIe KiacCH(HKaLUH,
TEXHUIECKOM COCTOARMH 0OCHEIYEMOro KpaHa u T.1.).

4.1 Jlannpie, NpHHUMAaEMBbIE 110 IIPEACTABNAACMOM BJAAACNBIEM KpaHa

JOKYMEHTALHH:

- THIL KpaHa, HOMepa KpaHa (3aBOICKOH, perucTpaliiOHHEIA, Blajle-
JIeL] KpaHa.)

- TPY30MOABEMHOCTL (AN TJIABHOIO ¥ BCIIOMOTaTENbHOTO MEXa-
HU3MOB IIOZBHEMA)

- KJaccu@UKANWOHHAS TpyNIla pexuma paboThl KpaHa 10 Nacnopry
(peX¥MBI MEXaHHU3MOB IIOABEMA), YCTAHOBJICHHBIH CPOK CITY»KOBI
(nmpu HAITMYMY).

- MPEAIPUATHE — U3TOTOBUTENH, TOJ BBRINYCKA KpaHa M IMyCKa €r0 B
IKCIUTYaTALUIO.

- BBIIET, BRICOTA IOABEMA, KONes M 0a3a mopraiia KpaHa, CKOpOCTH

pabounx ABMKCHUM, BUA PEryYIUPOBaHUS CKOpOCcTed. Macca kpaHa
00111ast ¥ €70 OCHOBHEIX Y3JI0B.
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TAN TPY303aXBAaTHOrO OpraHa (OpraHoB) UM Ipy303axBaTHOIO
IPHCTIOCOONCHYS.

TAIL METaJUJIOKOHCTPYKIIMH (CBapHad, KieaHasdg, KIenaHo-
CBapHa).

OCOOCHHOCTH BBRINOJHEHHS MOHT@XHBIX CTBIKOB OCHOBHBIX pac-
YETHBIX JJIEMCHTOB KOHCTPYKLMHM (KNE€NaHbie, CBApHLIE, HA BbICO-
KONIPOYHEIX DoNnTax, bonroseie, QaaHNEBHIE U T.4. ).

MapKa (MapKky) MaTepualla OCHOBHHIX PAcUYETHBIX JNEMEHTOB KOH-
CTPYKIUY (IIpY OTCYTCTBHH HOCTOBEPHBIX - CBEACHMIM, IMOITBED-
XICHHEIX CEpTHQHUKATaMU, BEIMOIHAOT 0TOOp Ipob Jiis omnpese-
JICHUA XHMMHYECKOr0 COCTaBa M MEXAHHUYECKHX CBOHCTB MaTepHa-
na).

CBCICHHSA O BBUIONHCHHBIX PEKOHCTPYKIUAX KpaHa, (C MpUIOKe-
HHUEM TEXHUYECKOU NOKYMEHTALMH ).

CBEICHHA O BBIIOJHECHHBIX PEMOHTAX METAJUIOKOHCTPYKLMHU (C
[IPUI0KEHHEM PEMOHTHOH NOKYMEHTAIMH ).

CBEIICHHUA O 3aMeHax Ipy30BOr0 KaHaTa (KaHaTOB), PEAYKTODPOB,
OJIOKOB, I'PY30BOTO KPrOKa, rpeidepa, KpaHOBBIX Iy TEH.

BHJ I'PY30B, NIEpEMEIIAEMBIX KpPaHOM, U XapaKTEPUCTUKY OOeciie-
YIBACMEIX KPaHOM I'PY30TIOTOKOB 32 CpOK CIY)KOBI KpaHa.
TEMIIEPATYPHBIN, BETPOBOU U CEHCMHAYECKUY PEXUMBI paiiOHa yc-
TAHOBKU KpaHa.

[IPOTOKOJIEI ¥ aKThl OUEPENHBIX M BHEOUEPEAHBIX 00CACNOBaHUH,
IPOBEACHHEIX B CBA3M C NPOMJICHHEM CPOKa CITyKOBI KpaHa, B T.4.
CBEJAEHMs O BBIABICHHBIX JAe(EKTax, WITIOCTPUPOBAHHEIE YepTe-
KaMH A 3CKU3aMH (IpU HAIUYKA).

3CKH3 (YEPTEK) METATIOKOHCTPYKIHY KpaHa (10 npockde KOMUC-

CUH B cliyyae HeOOXOAMMOCTH MOCIEAYIOLIEer0 NPOBEACHUS pacye-
TOB).

4.2.]]aHHbIC, NONY4YCHHBIE KOMUCCHEH B X04€ BHIIOIHEHHS padoT:
- TIOKa3aTenu Irpynnsl Kiaccudukanuy (pexuma paboTel) (aKTHye-

CKME 10 akTaM ofcienoBanuit (npy HANMYHU — NaHHbIE, Oonee
TOYHO XapaKTepu3yIOUIME Harpy>XeHHOCTh KpaHa M ero pacyeTHbIX
3JIEMEHTOB METAJJIOKOHCTPYKIUY, B T.Y. NOJMyYEHHEIE C IOMOIIBIO
PETUCTPATOPa NapaMeTPOB WX NOMY4YCHHbIE W3 aHanM3a rpy3ofo-

TOKOB 3a CPOK CIyXOBl KpaHa, CIERTPAIBHOMY DPaclpeieCHUIO
PY30B, CTPYKType LHK/Ia paboThl KpaHa);
IIEPHOAEI IPOCTOS KpaHa, UX NpHYHHEL;



16

- NOKasare/lIM peXuMa Ha CPOK IKCIUIyaTaldd IIOC/HC Ha3sHA4YeHHs
OCTATOUHOrO CPOKA CIYXOLL;

- CBEJICHHUA O BBUIBIECHHBIX JEPEKTAX, IOBPEXKAEHUAX K OTK/IOHSHHU-
X 0T TpeOoBaHWH HOPMATHUBHOW HOKYMEHTAUWH, BKIIOYas Ipe-
BOCXOAuIue npenenpHo nomycrumeie o P 10-112-4-98;
[Ipumeyagrue. Jle®EKTHl K NOBPEXKICHUA, PaHEE OTMEYEHHLIE B
AxKTax O0OCHEeNOBaHWM ¥ HE YCTPAaHEHHBIE HA MOMEHT OCMOTDa,
YUHUTBHIBAKOTCA OTACIBHO.

- IIOBpPeXACHUS U ACPEKTHl PACYETHHIX 3JIEMEHTOB KOHCTDYKIUH,
BKJTIOYasd TPEINMMHLBL, PA3phIBBI, JIOKANLHEIE M ODIIME OCTATOYHEBIE
1e(MOopMaliy, KOpPO3WOHHBIA U MEXAHWYECKMH M3HOC, COCTOSHME
JIAKOKPACOUHBIX MOKpHITHH U T.II. Ocoboe BHUMAHNE CHERyeT Vie-
JISTH YCTAIOCTHLIM TpEeUMHaM — (PUKCUPOBATH, I'Ie U KaK OHM pac-
NIONXOYKEHBI, HE CTANU ¥ OHH CJICACTBUEM SBHEIX AE(MEKTOB KOHCT-
PYKITHM WM HapyleHWs TEXHOJIOrHM H3roTOBNIeHud. MecTa pacrio-
JIOXEHUs AeGEKTOB M IOBPEXICHWM, WX XapakTep U pa3MeEpHl
INOKHBI OBITH OTPAKEHE! Ha yepTexax (3ckm3ax). OCHOBHON METON
BLUIBNCHUS NEHEKTOB — BU3YAIbHBIM. DU3MUEcKkue Hepaspyiaw-
He METOABI KOHTPONS PEKOMEHAYETCS IPHUMEHATh PEUMYILECT-
BEHHO [T IIPOBEPKH COCTOSHHSA METAIA B 30HAX BHLIBIECHHBIX T10-
BPEXKOACHUI, a TAKKE B MECTAX, XapaKTEPHBIX AJI BO3HHKHOBEHMS
[OBpEeXACHMN. PaspenaeTcs MCOONB30BaTh BCE METOAB! HEpa3py-
IIAIOIIET0 KOHTPOJA (YJIbTPa3sBYKOBOH, pamuorpa@uyeckui, ka-
NULIAPHBIH, MAarHMTHO-NOPOIIKOBRIA M T.J4.), AOnymeHHBIe [ oc-
roprexHaa3opoM Poccuu Hif NPOBEPKU CTANBHBIX KOHCTPYKIMH
IPY30MNOABEMHBIX KPAHOB, BBHIABICHUSA ACMOEKTOB ¥ MOBPEXKACHUH.
Jinst BRISBIICHMS MECT KOHUECHTPAIMM HAaNPsDKCHUH U CKPBHITHIX HE-
®EKTOB B 000OCHOBAHHBIX CIyuafX JOMNYyCKAeTCs MPHMEHATb CIie-
UHaNnbHbIC METOARI (HanpuMeEp, OLEHKY M3MEHEHUS CBOHCTB Me-
TaJ1a 10 U3MEPEHUI0 KPHUBOU HAMATHHUYUBAHUA — «KOIPUUTUBHOU
CUIIBI» ).

[Ipumeuanue: IlepeyeHs TOBPEXKACHUI, KOTOPHIE CNEAYET YIUTHI-
BaTh 1IPU ONPEHACICHUU OCTATOYHOIO pecypca, IPUBEIAEH B pasjie-
nax 6,7 u 9 gacrogwmero P,

- OLEHKA Ka4yeCTBa PAHCC BBHINIOJIHEHHBIX DPEMOHTOB (0OOCHOBAH-
HOCTBH NIPUMCHEHHOH TEXHOJIOIMH, OTCYTCTBHUE AC(PDEKTOB DPEMOHT-
HBIX CBapHEIX mBOB 110 P1 24.090.97 - 98 u 1.11.);

- OLEHKA COCTOSHHMS KPaHOBBIX NYyTE€H, BKIKOYas HAIMYHE OTKIIOHE-
HUHM OT yCTaHOBIIEHHBIX TpeOoBaHUM (BEIMYUHE! U3HOCA PEiibCOB,
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COCTOSIHHUA CTBIKOB, KPEIUIEHHH PEJIbCOB M T.X., JaHHEIE O BBITIOJI-
HEHHBIX 3aMEHaX pENbCOB; MOCHCAHEE - XKEJaTelibHO 3a CPOK
ciTy 0Bl KpaHa);

- ONEHKa MIZBHOCTH MABIDKCHUA MEXAHU3MOB KpaHa (3KCHEPTHLIM
IIyTEM, [0 pe3yisTaTaM HabMIOIeHU 32 TPOLIECCOM ABMKEHHS );

- QLICHKA YPOBHA TEKYMIEro TEXHHUYECKOro 00CyXKnBaHua 1 Hadmo-
JE€HUA 3a JKCIUTyaTaluel Kpasa (OTCYTCTBUE 3arpA3HEHHOCTH Kpa-
Ha, obmiee COCTOAHME MEXAaHM3MOB H 3NEKTPOOOOpYyIOBaHus, pe-
THCTPalMs BO3HMKAIOMUX B XOJE IKCHAyaTalluyl MOBPEKIACHUHM,
IIPHHATEIN NOPSA0K YCTpaHEHUS ASHEKTOB U IIOBPEXICHMM U T.11.).

5. YKASAHMA 11O HASHAYEHHWIO HEKOTOPBIX

MAPAMETPOB, HCIIOJIL3YEMbIX IIPH OILIEHKE
OCTATOYHOI'O PECYPCA

5.1. llpu onieHKe pecypca pacdETHHIX 3EMEHTOB META/LIOKOHCTPYK-
MY KPaHOB B Ka4eCcTBE HMCXOAHBIX AAHHBIX CNEAYET HCIIONb30BaTh:CPOK
CIIy>xOBI MIM pecypc, YKa3aHHEIN B IACIIOpTe KpaHa. [1py 3TOM .pacyeTHoe
YUCJA0 LUKIOB paboTH KpaHa NPHHUMACTCH, HCXOHA U3 YCTAHOBJICHHOM
NaCHOPTOM KiacCUOMKAMOHHOK rpymnmel (pexxuma paboTel) KpaHa, U
CIIEKTPA PaCNpeACICHHS BEIMYHHEI TPAHCIIOPTHPYEMBIX IPY30B.

IIpu OTCYTCTBMY B IACIIOPTE KpaHa CBEEHUH O Ha3HAUYEHHOM PECYD
ce (MM CpoKe Cy OBl KpaHa), BENWHMHY ITOro napaMerpa NpuHUMAaKoT,
ucxonsn u3 ykaszanHoro B I'OCT 25546-82 xaneHZapHOro Cpoka ciry»xObl,
COOTBETCTBYIOIIEIO NACIIOPTHOM I'pyle Kinaccu@ukanuu (pexuma pabo-
TBI KpaHa).

5.2. CreKTpallbHOE paclpelencHie Harpy3oK Ha 2JIEMEHTHI METaio-
KOHCTPYKUHH CIICAYeT NPHUHUMATE O AAHHBIM PacyeTa ¢ yderoM (PaKTH-
YEeCKUX OCOOCHHOCTEH Harpy XCHHA AAHHOTO 3JIEMEHTA.

5.3. BenuguHy pecypca* (yrcna HarpyXeHui) [t NagHOTO CrEKTpa
pacupeAesieHus Harpy30K JOMyCKaeTcs pacCYHThIBATh, HCXOMs U3 10CTO-
SAHHOTO 1A Kaxaoi rpynmnsl pexuma no MCO 4301 3nadenns nokasarens
¢ = C x Kp, rae C — gucno uuxnos Harpyxenus, Kp — koagduiierT Ha-
IpYXEHUA, ONPEeAECIACMBIN B COOTBETCTBUHU C ACUCTBYIOMIENA HArpy3KOH.

5.4. [Ina npoBEpKH 3JIEMEHTOB KOHCTPYKIMK HO KPUTEPHIO CONpPO-
TUBNEHWA CTATUUECKUM HArpy3kaM # Ajid OPUCHTHMPOBOYHOM OLEHKY pe-

* (CpopaBefiuBO TONBPKO JUIA Cly4acB, KOrZa POBEPACMBI  INEMEHT
METAJUIOKOHCTPYKLIMH HE NONBEprajici 3aMeHE MIM YCHICHHIO B JIpolecce
[IpeIIeCTBYIONIEH SKCINyaTallyK.
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CYpCa HO KPUTEPUIO CONPOTHBICHHA VCTANOCTH PEKOMEHAYETCH HCIIOMb-
sopatk 0bume yxasaus ['OCT 28600 — 90 u wopMaTHBHYIO METOAMKY
YCTANOCTHOTO pacuera, pernamentnposannyo CTO 24.09-5281-01-93.

5.5. YdeT BIMsHMA KOPPO3UM HA HECYUIYIO CITOCOOHOCTE 3/IEMEHTOB
KOHCTPYKUMHU CIIeAYeT BRINOJHATL ¢ UCTIONR30BaHUEeM pekoMeHpauui PJ1
10-112-4-98 uma ¢ HCNONB30BAHHEM 3aBHCHUMOCTEH, XapaKTEPH3YVIOHIHX
ckopocTé passutug Koppo3un ([Ipumep 2 u IlpunoxeHue 2 HACTOALETO
PJ1).

5.6. YTouHeHHEe MHTEPBANOB NOBTOPHOTO 0OOCNENOBaHHS B NEDPHO/
BHIpAOOTKM OCTATOYHOIO CPOKA CHYXKOBl PEKOMEHAYETCS BBHINOAHAThL C
Y4ETOM DPa3BUTHA BEAYUIMX HOBPEKACHAN METAIOKOHCTPYKIMHA ~ yCTa-
JIOCTHRIX ¥ KOPPO3MOHHBIX — COTNIACHO pexoMexpanuaM llpunoxenus 2.
3HauYeHUS MHTEPBAJIOB HE JOJDKHBI IIPEBRINIATh, YKazaHHEIX B PJ1 10-112-
4-98.

5.7. OneMeHTH MCTAJUIMYMECKHX KOHCTPYKLUMH, NOIBEPTILIHECS pe-
MOHTY, CIEAYET PpacCUUTHIBATh ¢ YYETOM M3MEHEHHS ICOMETPUY CeHUCHUN
U MEXAHUYECKUX XapakTEPUCTHK BHOBH YCTAaHOBJICHHOI'O METaNNA, a TaK-
)K€ BO3MOXKHBIX U3MEHECHHM JPOEKTUBHHIX KOIPPHIMEHTOB KOHUEHTIPA-
ITMY HANPAKEHUN B PAaCUETHRIX CEYECHIAX.

6. OCOBEHHOCTHU OOEHKHM OCTATOUHOI'O PECYPCA
HECBAPHLIX 3JIEMEHTOB KOHCTPYKIINHA

6.1. Onesxy COCTOSHHA KOHCTPYKIUH C 3aKNeNOYHBIMU U OOITOBHI-
MH COCIVHECHUSIMH PEKOMEHIYETCS BBIIONHATE B COOTBETCTBHU € VKa3a-
HHAsIMHY, npuseacHasvy B P11 10-112-4-98.

6.2. Ilpu KOHTPONE COCTOSHUS 32KNENOYHBIX U OONTOBBIX COEAUHE-
Huli, 0COOEHHO MIOCHE BHIIOJHEHHHIX PEMOHTOB, CICAYET PYKOBOJCTBO-
BaThCq OpaxOBOUHBIMH NpU3HaKamu U Tpedosanusmu Pl 24-090-97-98.

6.3. OueHKy COCTOSHHMSA IApHMPHEIX COCAVMHCHUM JJIEMEHTOB pac-

YETHLIX KOHCTPYKUMH PEKOMEHAYVETCA BBEIIOMHATH 10 ykazanusMm P 10-
112-4-98.

7. HPEAEJBHO JOYCTUMbBIE HOBPEXKAEHUA
AJIEMEHTOB PACYETHDIX CTAJIbHBIX KOHCTPYKIIUY,
YUUTBIBAEMBLBIE IIPH OHEHKE OCTATOYHOI'QO PECYPCA

7.1. Benuuunrel npenenbHO AOIMyCTUMBIX OCTATOYHBIX Nedopmanuil (B
T.4. ¥ MECTHBIX) CIACAYET NpHHMMATh N0 ykazauuaMm P 10-112-4-98. [Ipu
NPEBLIUCHHN 3THX BEIHYMH UIEMEHTHl TOLNICKAT 3aMEHE WM PEeMOHTY,
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eclH pacyeToM (JJIA rpymil KiaccuPukanuy A6 u BRILE - JOTNOJHHTEILHO
HA CONPOTHBNIEHYE YeranotTn) He DyAeT AOKA2HA BOIMONHOCTL YIDOKON-

AKCHHA KX OKCILtYaTdliyiil.

7.2. JUiA 3EMEHTOB, SKCIUTyaTUPYIOIMXCS B YCIOBUAX TPYII KJI1aCCH-
Quxanun (pexuma paboTel) Al — AS, IIpH YMEHbIIEHWH TUIOLIATH TOMe-
PEYHOro CeYeHWs BCICACTBHE ITOBEPXHOCTHOM KOPPO3HM (KOPPO3HOHHOTO
«usHoca») bostee yeM Ha 15% meoOxomuMo npoBeneHHe pacyETHOH Npo-
BEPKH, IpUMep KOTopod npuseacH B Ilpunoxenun 2 x Hactosmiemy PJI.
JIng 3JIeMEHTOB METATIOKOHCTPYKIMK KNACCU(MUKALMOHHBIX I'PymHn (pe-
kxuMa pabotel) A6 U BBIIIE TIOMHMO YMEHBIICHHA CEUSHHA CHCIYET Y4H-
THIBATh ¥ BO3MOXXHOE YBENMICHIE CTEICHU KOHICHTPAIUM HalIPsHKECHUH.

1.3. 1loBepxHocTHas koppo3ug cBbile 30% repBoHavansEHONM IIOIAAK
Ce4CHHUs LM JIEMEHTOB META/UIOKOHCTPYKUMH KpaHoB MOOBIX Knaccupu-
KAlMOHHBIX TPYINl HE NOMYCKaeTCd; TaKue IIOJIBEPTHYThIE KOPPO3UH 3ie-
MEHTHI META/UIOKOHCTPYKIIMHU IOAJICKAT 3aMEHE MM YCHUIICHHUIO.

7.4. TpenHbI B PACUETHRIX JJIEMEHTAX METAUIMYECKUX KOHCTPYKUMHU

HE JOMyCKAtOTCs. JTOBpEXACHHBIA 37IEMEHT B 3TOM C/Ty4ae IMTOJICIKAT 3aMe-
HE WK PEMOHTY.

B cnyuae obuapyxenus Tpelys A/ TOATBEPKAEHUSA paCYETHOrO 3Ha-
YECHM BENWYWHE! MHTEPBANA INOBTOPHOIO 00CNEHOBaHMA PEKOMEHIYETCs

BRINOJIHATH pacdeT »xuBydecTH y3na (Ilpumep 2 u Ilpunoxenue 2 HacTos-
mero PJT).

BrInmojHEeRNE PEMOHTa JONYCKAECTCA 10 PEIICHUI0 KOMHCCHUM 10C/e
HOMOAHUTEARHOr0 000CHOBAHKA W NOATBEPXKACHUA OTBETCTBCHHOCTH TNO
TEXHOJIOTHH, UCKIIOYAOIICH TIOBTOPHOES NOABJICHVE TPEIUMH B MECTE pe-
MOHTA B TEYCHHEC HA3HAYAEMOI'0 CpOKa CIIyObI KpaHa.

8. YKAZAHIA IO OHEHKE OCTATOYHOTI'O PECYPCA MJIN
OCTATOYHOI'O CPOKA CIOAYXBbI IJIAA KPAROB PA3JIMUHBIX
I'PYHII KJIACUOUKAT NN (PEXXUMA PABOTDI)

8.1. Kpanpl, uCnoJb3yeMble TONBKO0 HA MOHTA:KHBIX padoTax
(rpynnbl kaaccngurauui Al — A3 ¥ oTaeNbHBIC KPaHBI TPYN-
nel Kaaccudguxkaunu A4 u AS).

JUig 3THX KpaHOB OLICHKA OCTaTOYHOrQ pecypca NPOM3BOIMATCS IKC-
ePTHBIM MeToRoM. IIpu 3TOM, C Y9ETOM H3I0XEHHOTO B pasnaesne 4 Ha-

croamero PJI, paccYMTHIBAIOT (DAKTHYSCKYIO IPYINY KIacCHPHKAUHH
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kpaHa (OHA HE NODKHA TIDEBEIMIATH IACHOPTHYIO), OLEHMBAIOT IEPHO-
KUYHOCTh 3aMEHBl OCHOBHEIX Y3JI0B MCXaHHM3MOB, 3JIEMCHTOB KaHATHO-
OIOYHOM CHCTEMB], HAJIMYME PAHEE BO3HUKIINX H OTPEMOHTHPOBAHBEIX
TPEIUH, UX 0COOCHHOCTH, a TaKXKe HANTMYKE ApYruX JCMEKTOB JJIEMEHTOB
pacyeTHOM METAINIMYECKOH KOHCTPYKLMH, Ka4eCTBO TEXHMYECKOro 00-
CJIY>KUBAHUS NIPH SKCIUTYaTALMH KPaHa.

Ilpu HazHaYEeHKWHU OCTATOYHOTO CPOKA CIYXOEI CISIYET PYKOBOACTBO-
BaTLCH CIEAVIOMHM:

8.1.1. B cnygae:

- HaMMyY#g JOCTOBEPHBIX CBEJACHUM 00 MCNONB30BAHUM KpaHA TOJSb-
KO Ha MOHTQXHEBIX pa0boTax 3a BECh NEPUOJ ero SKCIIyaTaiyH,

- YAOBIETBODUTENHLHOIO KayeCTBa TEXHUYECKOIO OOCIY>XMBAHUS
KpaHa ¥ KpaHOBOro myTH,

- OTCYTCTBHUA YCTaJIOCTHBIX IIOBPEXICHWH pacu€THRIX METaJlinye-
CKHX KOHCTPYKITUH

OCTATOYHBIH CPOK CIIY:KOBI MOXET OBITh Ha3HAYCH 0€3 MPOBEACHUS
HNONONIHUTENBHEIX PacUETOB, MCXOASE U3 O0IEH NPOJOIKMTEILHOCTH
IKCILIYATAUNM KpaHa ¢ MOMEHTA BBOAA ero B axkcnayarannw (T1):

- (50 —T) aer - pna xpaHos rpynn Knaccupuxanuu Al — A3,

- (45 —T) aer - pan KpaHoB rpynn Kiaaccupuranuu Ad n AS,

- OePHOANYHOCTL HOBTOPHONO 00CIefoBaHUA 3 roja.

8.1.2. Ilpy OTCYTCTBMM ROCTOBEPHBIX CBEACHMH O KakKoM-iubo 1e-
PHOJAE JKCIUIyaTauuy KpaHa, HO BBHIIONHCHAM OCTabHBIX YCIOBHM 1L
3.1.1., ocraTounslil Cpoxk ciayxk0bl, HazHadaeMpid o 1. 8.1.1., gonsken
OLITH YMEHbIIEH HA BEJIMYHMHY 3TOI0 NEPUOAA.

8.1.3. Ilpu manuuum yCTanOCTHHIX ¥ KOPPO3HMOHHBIX MOBPEKIACHUH
pPacy€THRIX METAUIOKOHCTPYKUMM BEIMYMHA HA3HAYAEMOI0 3KCIIEPTOM
OCTATOYHOTO CPOK2 CAYKO0bl HOJDKHA MOATBEDKAATHCS BHIIOJIHEHHEM
pacuéra Ha CONPOTHBJIECHHE YCTAJIOCTU B COOTBETCTBUM € YKa3aHUAMMU
. 3.2. Hactosuiero P/l u oOlieHKOW BpEMEHM pPa3BUTHUSA YCTANOCTHBIX W
KOppO3uOHHEX noppexxnenuit (IIpunoxenune 2 nacrosmiero PJI)

8.2. Kpannl, HCHO/IbL3YeMbl€ HA NOTPY30-pa3rpy304HbLiXx padorax
CO WITYYHLIMH rpy3aMu (rpynnsl Kaaccuguranuu Ad — A7),

Nallalerialiiey

" [pH OTCYTCTBHH GoNlee MOCTOBEPHBIX AAHHBIX — HAa OCHOBZHMM THMOBOIT CHIPaBKH Mo
dopme P 10-112-4-98
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8.2.1. Jindg 3THX KPaHOB B CIIyyae:

. Ha4MA JOCTOBEPHBIX CBEACHMH 00 HCTONBIOBAMNY KDAHA TONLKD

Ha [IEPEerPy3Ke IITY9IHBIX I'PY30B 32 BECh IEPHOJ €0 IKCILTyaFalyH,
- YOOBJIETBOPUTENBHOTO KAQUeCTBa TEXHAMECKOro 00CyXKHUBaHuUs Kpa-
HA ¥ KpaHOBOTrO HYTH,
- OTCYTCTBUA YCTANIOCTHEIX IIOBPEXIOCHUM pacuyETHRIX METaJUidye-
CKHUX KOHCTPYKLHH,

- pac4E€THOTO NMOATBEPKACHUS [Py Kiaccudukauyuu (bakruyeckas
rpymnia KnacCU@UKalUK He IO/MKHA NIPEBHIATh NACNOPTHYIO)
OCTATOYHLIN CPOR CAYKObI MOXET OBITH HA3HAUEH IKCHEPTHHIM METO-
aom 0Oe3 mpoBedcHHMs NOINONHUTENIBHBIX pPacyéToB, MCX0As u3. o0wieii
npogoxuTeabHocTH (1) 3KcnnyaTauny KpaHa ¢ MOMEHTA BBOAA €ro
B JKkcityarauuio A0 (40 — T) aer; nepnognuHOCTL NOBTOPHOTO 00GChe-
JOBAaHMSA YCTAHABJIHBAETCH B COOTBETCTBIIH ¢ NYHKTOM 5.0 HACTOS-

mero P/, Ho He MOXeT NpeBbImIATHL 2 FOjA.
8.2.2. llpH HEBHINONHEHUH YCIOBHH M. 8.2.]1. OUEHKAZ OCTATOYHOIO

pecypca [JO/DKHa BBIIONHATHCS Pacy€THbIM (IKCNEPHMEHTANbHO-
pacu€THbIM) MEeTOAOM C y4€TOM ykasaHu# n. 3.2.4, 3.2.5, 3.2.6.n 8.1.3
gactosmero P/.

8.3. Kpansl, Hcnoap3yembie Ha NOrpy30-pa3rpy3ouHbIX padorax
¢ HAaBaJIOYHBIMU Ipy3amMu (Tpynns! Knaccuduranuu A6 — A8).

8.3.1. IIpu ycnopusax:

. KpaH HE BEIIOJHACT padoT 1O NEperpy3ku METa/lIoNoMa W Hemake-
THPOBAaHHEIX ECHLIX IPY30B,

. YIOBJIETBOPUTENBHOI0 Ka4eCTBA TEXHMYECKOTO O0CIy )KVUBAHHUS Kpa-
Ha 1 Kp OBOIO IyTH,

- OTCYTCTBUA YCTIOCTHBIX DOBPEKACHUH pacyETHRIX METANIHYECKHX
KOHCTPYKLHH.

- pacu€THOTO IIOATBEPXKACHUA FPYIIIsl KNacCuQHKALNK (((hakTHUeCcKas
IpyIiia KnacCubUKaluK HE AOKHA PEBBIIATD NaCIOPTHYIO)
OCTATOYHBIR CPOK CIY:kOBI MOXeT OBITh HazHAYCH IKCHEPTHRIM METO-
gom 0e3 MpoBeleHMA INOMONHUTENBHEIX DPacué€ToB, MCXOAsi M3 oOwieH
NPOAOKHTEILHOCTH IKCIAyaTanu kpana (T) ¢ doMeHTa BBOJA €ro

B 3Kcnayatanu a0 (40 - T) ner, nepHogHYHOCTS NOBTOPHOI0 00C/Ie-
JIOBAHUS YCTAHABJIHMBACTCS B COOTBETCTBIN € NMYHKTOM 5.0 HacCTOs-

mero PJ1, Ho He MoKeT NpeBbHUATEL JJIs KPAHOB ¢ HAPA0OTKOI:
10 30 ner— 2 roaa;



nociae 30 ner -1 roxa.

8.3.2. Ilpu HeBpinonpenyuy yciaoBui I 9.3.1. ouieHka ocTaTouHOrO
CpoOKa CAYROBI NOJDKHA BBHIMONHATHCA PACYETHBLIM (AKCNEPHMEHTAIb-
HO-pac4€éTHbLIM) MeTroaoM C Y4€ToM ykaszauumid mn. 3.2.4, 3.2.5, 326 n
3.1.3 Hacrosinero PJI.

9. TPEBOBAHMA K OPTAHHU3AIIAU U IIEPCOHAJLY,
BhIHOJMHIOIEMY OLHEHKY OCTATOHHOI'O PECYPCA

Opradusauys, BHIIONHAIOIIAS padOTHl 110 OLEHKE OCTATOYHOTO pe-
Cypca, AOIDKHA MMETh JMOCH3W0 1 ocroprexHanszopa Poccru Ha npaso
BBEIITONHEHHUS pabOT mO 3KCIEPTH3€ NPOMBILIICHHOM O0€30MmacHOCTH H
UMETh B CBOEM cocTase crienuanucToB Il ypoBHS, ¥ 3KCnepToB 110 IpPO-
MBILJICHHBIM COOPYXCHUSM OOYYEHHBIX M ATTECTOBAHHBEIX B YCTaHOB-
JIEHHOM TIOPsIAKE HA NPaBO BHIIONHEHUS padoT, KaK N0 NPOCKTUPOBAHUIO,

TAK ¥ 110 3KCOEPTH3C NPOMBIIICHHON 06€30mMacHOCTH IPy30N0AbEMHBIX
KpPaHOoB.

10. TPEBOBAHMA K O®OPMJIEHHUIO OTHETA

10.1. Opranuzanus (NpeanpysaTUE), BRINOAHUBIIAA OLUEHKY., OCTATOY-
HOI'0 PECYpCa, COCTABIACT OTUET C YKA3aHHEM COCTOSHHMA KpaHa 10 Haya-
na paboT, epeyHeM BHIOJHEHHAIX paboT, 000CHOBaHHEM HA3HAYEHHOIO
KJICHIAPHOTr0 OCTATOYHOIO pECypca KpaHa, YCIOBUAMH JKCIUTyaTallUH
KpaHa # T.A.

'10.2. OT14er no oneHKe OCTaTOYHOI0 PECYpca KpaHa SBagseTCs J0I0N-
HeuHeM K OTyeTy 110 3KCHepTU3e IPOMBINUIEHHON 6€30MacHOCTH U AOKY-
MEHTaM, IIPEACTABIIEMbIM KOMHCCHEN cornacHo Tpebopanuam P 10 —
112 - 4 — 98. ITo oxoruanuto pabot 8 Ilacmopre xpaHa nenaercs 3anuch C
YKa3aHHEM BO3MOXXHOU M3MEHEHHOH I'PY30MOIBEMHOCTH KpaHa, COOTBET-
CTBYIOIIEH Ha3sHAYEHHOMY OCTaTOUYHOMY PECYPCY, H BEJIHUMHBLI 3TOTO pe

cypca.

NEPEYEHL HOPMATUBHOHN NOKYMEHTAIIN, HA
KOTOPYIO TAHBI CCBLIKU B HACTOSIIEM PII
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1. PJI 03-484-02. llonoxxenue 0 nopsaaxe npojieHus cpoka 0e3omacuHoi

_
SKCIUTYATALMH TEXHMYECKHMX YCTPORGTE, 0DODYAORAHMA ¥ COODVKEHU
Ha OIaCHRIX NPOU3BOACTBEHHBIX 00BEKTAX.

2. 11Ib 10-382-00. Ilpasuna ycrpoilicTBa #-0e30macHOM IKCINyaTaLKy
IPY30I0ABEMHBIX KPaHOB.

3. P-10-112-96." Mertomuyeckue ykasaHus 1o oOCIEHOBAaHHIO TpPy30-
IIOABEMHBIX MAIUHH C HCTEKIINM CPpOKOM ciykObl. Y. 1 OCHOBHEIE T10-
JIOKEHMA.

4. P 10-112-4-93. Mertonnyueckung yKa3aHus 110 NIPOBEAECHHIO ofcneno-
BaHMs INOPTAILHEIX KPAHOB C TIENBIO ONPEACICHHA BO3MOMKHOCTU MX
JIbHEHIIICH 3KCILIYaTal[HK.

5. PI1 24.090.97-98. Obopynosanue mOABREMHO-TpaHcnopTHOE. TpeboBa-
HUSA K W3rOTOBJICHHUID, PEMOHTY W PEKOHCTPYKIMH METAIUIOKOHCTPYK-
ITHH rpy30H0ABEMHEIX KPAHOB.

6. CTO 24.09-5281-01-93 Kpansl rpy30onoabeMHEbIe HPOMBIILIEHHOTO
HasHaucHUA. HOPMEI ¥ METOABI pacyeTa NEMECHTOB CTAIBHBIX KOHCT-
PYKLUHH.

7. TOCT 25546-82 Kpaus! rpy3onogbseMHbIc. PexxuMel paboThl.

&, UCO 4301/1-86 Kpansl rpyzonogseMusie. Knaccupuxams.

9. TOCT 28609-90 Kpanrr rpysonogsemusic. OCHOBHEIE ITONOXKEHMS
pacgera.

10. TOCCTPOIt CCCP. VKPHUMITPOEKTCTAIbBKOHCTPYKIIUA.
YKazasyd 10 NPOCKTHPOBAHMIO YCHICHHS CTalbHBIX KOHCTPYKHHMH (X
pazaeny 20 rmapsL CHulT 11-23-81) Kues, 1988.

11. TOCCTPOM CCCP ITHUHITPOEKTCTAJIBKOHCTPYKLIAS Pe-
KOMECHIAUMHU. [0 YUYETY BIMAHWUA ACHEKTOB M IOBPEXKACHUH HA IJKC-
IUTYATRPIOHHY0 IPHTOOHOCTH CTANBHEIX KOHCTPYKIIMA ITPOM3BOXCT-
BEeHHbIX 38auni. M., 1987.

12. TOCT 25.101-83. MeTtoasl cxeMaTH3aluH CIy4YalBeIX TIPOLIECCOB
Harpy»xeHus JJIEMCHTOB MAallMH W KOHCTPYKLMH W CTATHCTHYECCKOTO
IIPEACTABICHUA PE3YIBTATOB.

13. PJI 50-345-82. Metonuueckue ykazanus. Pacuersl ¥ UCIILITAHUSA Ha

OPOYHOCTh. METOMBI MEXaHWYEeCKUX HCHBITaHui MeTawioB. Onpene-

JICHME XapaKTEPUCTHK TPEIMHHOCTOMKOCTH (BA3KOCTH pa3pyLIEHHS)
[P HUKJIMYECKOM HarpyXeHHM.

i4. PTM Muntoxmam-KOHAC. PacueTsl 1 ucnbITadnd Ha NPOYHOCTD.
MeToasl pacyeTa Ha TPEIMUHOCTOMKOCTh METAMLIOKOHCTPYKUMH MOCTO-

BBIX KPAHOB IIPH CTATHIECKOM H HUKIMYECKOM Harpy>xeHuu», KpacHo-

apck, 1990.



IIPUMEP 1.

IIPMMEP OIEHKHA OCTATOYHOI'O KAJIEHIAPHOIO
PECYPCA IIOPTAJBHOI'O IEPEI'PY30UHOI'O KPAHA
I'PY30IIOABEMBOCTRIO 16 7,
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1. TexHn4ueCcKasg XapaKTePUCTHKA KPaHa.

TIopTanbHEI KpaH A/ paCoT Ha HABAJIOYHBIX IPY3aX [PY30MOABCH-
HOCTBIO 16 T ¥ BrUIETOM CTpensl 30,0 M

PexxuiM paboTel (10 macnopry) — BeCbMa TKENBIM (COOTBETCTBYET
rpyniie Knaccuukaumy — Ag)

MeTanioKOHCTPYKIHS KpaHa — cBapHas, kopobuarad.

Matepuan metanmokoHcTpyKuuu 09172C o T'OCT 19281

Kpan m3rotosneH B 1970 r. 3asogom IITO mm. C.M. Kuposa. Ycra-

HOBJIEH U BBEHEH B SKCIUTyaTalyio B peyHoM ropTy B 1970 r., rae uc-
IIOJIB3YETCA Ha MEperpy3Ke HaBaNOYHEIX TPY30B.

2. CBeeHNs 0 DEMOHTAX METAMJIOKOHCTPYKUHMH, 0 COCTOSHHY MeXa-
HH3MOB KpaHa.

B COOTBETCTBUU C 3aMKCAMH B NIACMIOPTE KPaHa, PEMOHT PaCyETHBIX
3JIEMEHTOR 32 BpeMs SKCIUTyaTally HE NPOBOJMJICH.
ITo panHBIM [n8TH 0OCnEemOBaHMK HA NpPEAMET MPOJICHHS CpOKa

CITyKObl, KaKux-nu00 HEHOMYyCTHMBIX ACPEKTOB METaNJOKOHCTPYKLUH
paHee HEe BHLABIICHO.

CocrosHre MEXaHH3MOB ~ YIOBAECTBOPHTENILHOE, CBEJEHHS O PEMOH-
T€ WM 3aMEHE HX Y3/10B H 2JIEMEHTOB MEXaHW3MOB B llacmopTe Kpada OT-
CYTCTBYIOT.

YpOBeHh TEXHHICCKOI'0 OOCIYXMBAaHMAA IPH IKCIUTyaTalldy KpaHa —
Y AOBJICTBOPHUTECIIHHBIH.

3. JlanHbIe 0 PAKTHYECKHX VCIAOBUAX IKCIJIVATALMHA KpaHa.

Ilo paHHBIM BAfeNbIa KpaHa, 3a BpeMs JKCIUlyaTallMM KpaH Haxo-
pwics B paborte B cpeaneM 180 nueit B rony, BeINONHAS B AcHb no 600
1THKI10B. KpaH HCHONMB3yeTCa Ha NEPErpy3Ke HaBaIOYHBIX PY30B.

B panpHeimeM, 0 HHOOpMALMHK BAAEIHLA, YCIOBUS IKCIUTyaTaluu
B JAHHOM TEXHOJOTHYECKOM NPOIIECCE COXPAHATCA.

Tax Kax KpaH UCTIONB3YETCA Ha MOrPy304HO-Pa3Tpy304UHbIX paboTax ¢
HaBaIOYHBEIMH I'py3aMu (rpynna kiaccu@ukanuu A8), TO B COOTBEICTBUH
¢ 1.9.3.2. nacrosmero PJl nomkHa BRIOAHATECA OLEHKA KaJICHAAPHOTO
OCTATOYHOIO pecypca pacd€THBIM (3KCHEPHMEHTANBHO-PACUETHBIM) Me-
TOIOM.
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4. KOHTPOJLHAS NPOBEPKA 10 KPUTEPHIO CONIDOTHBACHMS VCTANOCTH.

Ha neperpy3ounrix kpaax 3asoga IITO mm. C.M. Kuposa 1964-83
TOMIOB BBITYCK2 PErHCTPHPOBANIUCH YCTANOCTHHIC TPCUIMHBI HA BEPXHEM
nosice crpens! Ha 0,5 M BEIIE BHIPE3a U TAI'M ONPOTUBOBECA, 00yCIOB-
JICHHBIE HEKaYECTBCHHOM CTHIKOBKOM BHYTPEHHUX NPOLONBHBIX péEdep
kecTKOCTU. Ilo3TOMy mpescTaBnsgeTca 1enecoodpasHEIM NPOBECTH KOH-
TPOJNBHYIO HPOBEPKY IO KPHTEPUIO CONPOTHB/EHMS YCTANOCTH 3TOTO Ce-
YeHUA METUINOKOHCTPYKLMM CTpenkl. PacrojioKeHue NpOBEPSEMOro ce-
YeHHs! CTPEJBl ¥ PACYETHOU TOYKY B 3TOM CEYECHUM IT0Ka3aHb! Ha PUC.

[Iporepka spmonusgercs B cootBeTCTBUM ¢ MeToaukoin CTO 24.05
— 5281- 01 -93 [5] u pexomennaumaIMy, IpuBeAeHHERIX B [Ipumoxenun | x
Hacrostemy PI. T'pynma xouuenTpammy — mecras (cMm. [5], Tabn. 11.2.).






4.1. Mcxoauple paHHbIE A1 pacyeTa
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Vicxoansle faHHBIE I pacyeTa npuBeneHsl B Tabmune 1. Cchlaiku HA
dopmynsl ¥ 0003HaYEHNsT COOTBETCTBYIOT HPUHATHIM B IIpUIOXECHHU K

Hactosmwemy P/I.
Tabmuua 1.
YICXOnHEIE JaHHBIE K pacyeTy
- itk : J
Ne Ob0 | Pas-
| 3nayeH
1/ Haumenosanue 3Ha | MED-
ye- | HOC | ue
L HUE | Tb
1 o 2 3 4 S
1 | I'py3onoasE€MHOCTE KpaHa Q | «xH 157
2 | Bec xo06071a G, | «H 65,7
3 { Bec OTTSOKKH G, | «H 7,85
4 | JInuHa CcTpes] / . 26,9
5 | Jmaa xobota L | . | 751
6 | AauHa 3agHero mieqa xobota L N 2.96
7 | PaccTodHME 110 TOPU3OHTANIM OT KOPHS CTPEJIEI " )4
JO OCH BPAUIEHHs TIOBOPOTHOM YacTH; | o0
8 | OTHOIIEHNE JUIHHE! X000Ta K [IMHE ero 3aase- | & | - | 2,54 |
ro nieya; |
| 9 | Macca CTpeJIOBoro yCTpOHCTBa, NPUBEACHHAT K | - 1156 ;
KOHILY CTDPEJIBI; o s
| | Cpexssist YriioBas CKOpPOCTE CTpeJIbI IIPU H3ME- o | 1,94_} ‘
U | HeHuu BBUIETA ] x10™
| | Cpexss yrnoBas ckopocTh CTpEIBI TIPY TI0BO- o | L0147
C . 7
1 | poTe xpaHa i " . 1
| | BpeMs HEYCTAHOBHBILErOCs ABMAKEHHA MEXa- y | - | s i
2 | HA3Ma M3MEHEHHS BhIIeTa ¢ T
' 1 | Bpess HEYCTAHOBHMBIIETOCS ABIKEHHS MEXA- 1 o4p !
| 3 |uusMamoBOpoTa o T
1 | HarpssKeHWs B pacCYHTBIBAEMOM TOUKE, BBI3EI- f f
- 4 | BaeMbIe COOCTBEHHBIM BECOM KOHCTPYKLUH, o™ wita | 166
| | IpY IIOJIOXKEHUM CTPEIOBOrO YCTPONUCTBA HA _ |




| MakcHMaTBEHOM BELIETE *'_-[ I
1 ! Hanpsxenus B paccuuTLInaeMOU TOUKE, BLI3EI- |
' 5 | BaeMbie COOCTBECHHBIM BECOM KOHCTDYKIIHH, o™ 5.0
| IpH TI0JI0KEHHH CTPEJIOBOTO YCTPOHCTBA Ha q | 4 ’
MHHHMAJILHOM BELIETE . ~ o
1 | Makcumanbroe 3Haq6HHe NPUBEACHHBIX aM- r o 70 |
6 | WIHTYJ HaOpPKEHH B i .
1 | PacueTHO€ CONPOTHBACHHUE YCTAIOCTH AJId 6-
| 7 | O¥ rpyIIibl 3IEMEHTOB I10 KOHUCHTPAIHH Ha- R, | MiTa 45
NpsKEHUA L B o
]
é ba3z0B0€ YKCIIO LHKIIOB Ny | — |5x10
EE e — . —
o | [loxasarens CTeNeny KpHBOH yCTaloCTR m -—;—_‘ 3
2 | KoaghunuenT npuBeCHU HAPOKCHIH I | 0.075
| 0 | cpenHEro ypoBHS v ’
2 | PaccTosiHMe OT OrONOBKA CTpeJIBI 1o pacqe'rﬂo- W, 19,25
1 |rocegenus - AR R S 'k
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~_ lpomomxennue Tabu. 1.
3

l 1| ) 2 ) 4 | 5
6,54
| 22 | TLnowmams pacyeTHOro CeYenHs F, | aur 10
S . -
23 | MOMEHT HHEepIUM PaCyeTHOI'O CEUEHHUS B 7 2,79
| IVIOCKOCTH Ka4aHus CTpensl | A <10
24 | PaccTosnHue 0T HEUTPANILHONH OCH CEUECHHA “X- A 198
| X” 1o pacueTHOH TOYKH I
25 | MoMeHT HHepuMM pacyeTHOro CEUEHHS B 5 93
NIOCKOCTH, HEPHEHANKYISPHOM MIOCKOCTH Sy ant* | {00
| Ka9aHUsA CTPEIIH] L1
26 | Paccrosuue ot HEHTPAILHON OCH CEdeHHA * h, | 430
Y” 10 pacueTHOM TOYKH l - |
97 CPEJIHﬂH MPOAOIDKUTENRHOCTE IMKIa pabOTEI 50
| KpaHa B | _"f -
28 | Ilepnon ri3MeHEHHs BHICOKOYACTOTHOU COCTaB- T 0.8
| JIMIOLICH TIpOoLIecca Harpy KeHUs s | & 07 |
29 | Cpenmss mHA TRGKOH TOABECKH IPY3a [ | M 16,0
- S s  — — -
30 | Koa@QuumreHT BAUAHHUS OTTSKKY Hr | == 1,0

4.2, Pacyer CTATUCTHYECKUX XapaKTePUCTUK NPpUBEIEHHbIX CHJIL.

MaremMaTieCcKHe OXUITAHUA TPUBEACHHBIX CUJI OT CTATMUYECKHUX Ha-

rpy30K (cM. Tadn. I12):
- I3 CHNBI, CXXYMAXOIIEH CTpely

N=(0,45¢ +1,15)-0, +0,9G, +0,45G, =
(0,45-2,54+1,15)-157+0,9-65,7 +0,45-7,85 = 422xH :

- JI7id CHJIBL, H3rH0a01IeH CTpeNy B INIOCKOCTH € KayaHus
=(0,1¢ —0,25)-Q, +0,4G, +0,2G, =
(0,1-2,54~0,25)-157+0,4-65,7+0,2-7,85 = 28,4xH .

4.3. PacueT cTaTUCTHYECKHX XaPAKTEPUCTHR aMIIAHTYAHBIX 3Haye-
HHH NpHBEACHHLIX CHJIL

MarteMaTHUeCKUE OXHIOAHHS aMIUTUTYAHLIX 3HAYCHWH IIpUBEICHHBIX

cun (en. 1abn. 11 3):
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- I CHJIBL, COKMMAIOMIEH CTpey IIPH OTKJIOHEHHMH IPY30BBIX KaHATOB
0T BCPTHKAMH B MIOCKOCTH WIMCHCHKA BHUCTA (HBKOMACTOTHAY €O-

CTaBJIAOLIIAA)
N;=(0,045-¢ +0,02)- 0, =(0,045-2,54 +0,02)-157 = 21,1xH -

- JUJIA CWJIBL, U3rHOArOINel CTpeNny IpH OTKIOHEHWY I'PY30BBIX KaHATOR
OT BEPTHKAIM B IUVIOCKOCTM W3MEHEHWs BLUIECTAa (HM3KOYACTOTHAsA CO-

CTaBJIAIOILA ):
P41=(0,01-£+0,045)- 0, =(0,01-2,54 + 0,045)-157 = 1 1xH -

- IId CHIJIBI, M3ruOaroieii cTpeny B NEPHOABI HEYCTAHOBUBIUEroCH

JBWKCHUWS MCXaHM3Ma U3MCHEHUSI BBUIETA {BBICOKOYACTOTHAA COCTaB-
JFOIAs):

@ -l 102 .
o, Dl 5. 1A 269

& -

P;

- JJii CHIIBL, M3TH0AIOEH CTpeIy NPU OTKIOHCHHWH I'PY30BbIX KaHATOB
OT BEPTHKAIU B IIOCKOCTH, IIEPICHAUKYIADHOH IUTOCKOCTH M3MEHEHNS
BEIICTA (HU3KOYACTOTHAS COCTaBAFOIIAN):

Ti=#4;-0,035-Q, =1-0,035-157 = 5,5xH ;.

- I CWIBL, U3rubawmeH CTpely B HEPUOABI HEYCTaHOBHBILETOCS
JBYDKECHUS MEXaHH3Ma [I0BOPOTa (BRICOKOYACTOTHAA COCTABNAIOMAN):

-_w .
T (06:14157)=H2 08 (06,269 +1,5.2,4) = 8.0

4.4. Pacuer CTaTHCTHYECKUX XAPAKTEPUCTHK HANPSPKEHU B pac-
YeTHOM CeYeHHMH 0T COOCTBEHHOIO Beca CTpeJibl.

MaTeMaTHYeCKOe OXUAAHUE HaNPsOKEHUK B PAaCuETHOM CEYEHHH OT
cobcTBenHOro Beca crpeitnl (cM. Lpunoxenue 1, dopmyna 23):

0, =0,57 0 + 0,430, = 0,57-16,6+0,43-5=11,6MIla .

4.5. OnpeaeneHue CTATHCTHYECKHX XaPAKTEPHCTHK WHKJIOB U3MeEHeE-
HMH HanpseKeHud B pacueTHOH TOYKe CeUeHHs CTPEIbl.

CTaTUCTUYECKUE XapaKTepHCTUKH il ABYXUYaCTOTHOIO MpoLecca Ha-
rpy:KeHIs paccauThIBatoTCs 10 opmynam (12), (13) u (18) llpunoxenus

|:
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- MAaTEMATUYECKOE OXUAAHME CPEHHETO YPOBHS HW3KOYACTOTHOM CO-
ctdsnsronied (12):
c, =0,+ay-N+a, -P=

nr

11,6+0,153-10™-422-10° +0,544-107-28 4.10° =33,5MI1a
- MaTeMaTHUECKOEC OXHAAHMC aMIIIMTYH HHU3KOYaCTOTHOHM COCTaB-

nsroei (13):
c. =a,- N, +a, (B +F})+aT (T] +Tj)_—_

a

=0,153-10-21,1-10° +0,544-10™ -(1 1+ 4)-10° +0,371-107 -(5,5+8,4)-10° =13,7M/14

-  MaTeMaTHYeCKOe OKHMIAHUE aMIUIMTYJ BBICOKOYACTOTHOM COCTaB-
nsrowei (18):

ﬂ-_ ] i —
o, =d; P}+aT Tj-_

0,544-107 -4-10° +0,371-107 -8 4-10° =53MI1a,
The dy ap, U ar - HATPAKECHUI B PACCUNTHIBAEMON TOYKE CEYECHUA

OT eAUHHYHEX npuBenenHsx cun V;, B u 1;:

1 1 -4 -2
== — =0,15310 MM .
N TFE T 654-10° S

Lpohe 192510798

= S e 2.79-10" =0,544-107 am™
[ -h 10° - .
a, =-+— ”:19’25 19 1—%—%9-::0,371-10""}14}»:“‘
o 2,23-10 ’

340CChH ‘F::: ’ IP ) h.t:r Jx-—x: hy 54 Jy—y"‘ CM. Tﬂﬁﬂ. 1.

4.6. Pacuer MaTeMaTH4YeCKOro 0XKUJAHUA MJJOTHOCTH pacnipenejaeHst
BEPOATHOCTEH AMIIJIHTYA CHMMETPHUYHBIX [{HKJIOB.

Ilepuon u3MeHeHUs HU3KOYACTOTHOM COCTABJISIOMEH MPOLIeCcca Harpy-
xeuud (eM. [punoxenne 1, popmyna 6):

T, EZ-JE:Z-M:BC.

MaremMaTHYECKOE OXHAAHNE aMIIUTY A ABYX4YaCTOTHOIO MpoLEecca Ha-
rpyxeuus (cM. Ipunoxenne 1, popmyna 11):



L.d
(ad

T
_ 8 . te __H _ (0.8
O-G_JG + JG -—5334_ .
(5 R
a MarTCMaTHUYCCKOC OXMOaHUL aMHJIPITy A, IIPHBCACHHBIX K CHMMGTPHLIHO-

MY IHKIIY Harpy>keHusd — o @opmyne (10)
mo)=0,+k, 0, =6,67+0,075-33,5=9,2Mla

rae &, = 0,075 (rabn. I1 1 ang mecTolt rpyrmisl KOHIEHTpAMU Ha-
IPSHKEHUH ).

13,7=0,67Mlla

4.7. OnpegencHue o0LIero KOJIHYECTBA MKJI0B U3MEHEHUs1 HaNpsi-
PKEHIH 32 NOJIHBIA CPOoK CyKObI KpaHa.

O01ee KONHYECTBO LHUKIOB M3MEHEHU HANPAKEHUN 32 CPOK CIYyKObL
B PaCCMaTpUBAEMOU TOYKE CEYCHMS CTPEIIBI DA U3BECTHOM 33KOHE INOT-
HOCTU pacipeleNieBus BEPOSATHOCTEH aMIUIMTYIX CUMMETPUYHBIX UHKJIIOB
HaXOoAUTCs 110 BeipaxeHuto (2) ITpunoxenus 1:

as Nﬂ '.R:i 6 -~
Ny = ———— —=0,2-5-10"-45° 3
T=0 max =3,2-10
J‘O'm 'f(cr)*do' 285
o=0,7-R,

rae a-Ko3QOUIMEHT BIMIHKA HEAOIPY30K
Tep 0’4: R, _ 23-0,4-45 _
O —0:4 R,  70-0,4-45

gl
A—

0,1

snech Ccp T CpenHMe HanpsKeHHs IpY UX CYMMHMPOBAHHHU B NpeAenax OT

U=O=4‘Rv H0 O = O nax _
_f;'-f(a)-dcr

_ AR = 2,71
Ucp - g:a'm; o ” Y- 23Wa

,[f(o-) do 0,118

o=0,4-R,

C yuetom orparnuesus (4 2 0,2) xoadduuueHT BANIHMS HEJOTPY30K

npuHuMaeTcsg ¢ = 0,2

4.8. Ouenka pecypca # Ha3HAYEHHE OCTATOYHOIO CPOKa CITYIKOEI.



KonuuecTBo IMKI0B H3MEHEHHS HANPSXKEHHH 32 OMH HuKt paboThI
kpana coriacHo popmyne (5) [lpanoxenus 1:

n,=1t,- -—1--+-—1—— = 50- -—1—+*l = 68,8
T T 08 8 '

1 H

ITonxoe yucso nukaoB N, padoThl KpaHa 32 BeCh CPOK CYKObI
(pecypc):

_ 8
s 10:4,65-10‘5‘

N =T 2
Y on 68,8

a

4.9 Ouenxa KaJeHJapHOro 0CTATOYHOr0 pecypca KpaHa

I1onHpIi pacyeTHRIA CPOK CIIYXOBI KpaHa ¢ Havalla SKCHTYyaTalHu

6
L, = Ny _40010 43(z00a)
C.-Cp, 600-180

rie: C,. - KOJMYECTBO HUKIIOB pabOTH KpaHa B CYTKM;

Cp — KoImuecTBU AHCH paboTH KpaHa B TOJ.
OcTraTounpiil KaNeHIAPHBIN PeCype KpaHa COCTaBJIsAeT:

L.r=L,—L,=43-33=10{(nem)

re Lo — (haxTHueCcKHH cpok ciyx0sl kpana (¢ 1970 r. mo 2003 r.)

[Ipumenanug. 1. [Ipumep npueeden 8 COKpAWEHHOM UINONCEHUU.
2. Ocmamounblii KaleHOapHblll pecypc onpeoenén 8 npeo-
NONONCEHUY, YMO MOYKA MEMANNOKOHCIMPYKYUL, ON8 KOMO-
POt 8LINOAHEH pacyém, aengemces Haubonee onacHou.




HHPUMEP 2.

HPUMEP PACUETA HHTEPBAJIA IOBTOPHOT'O
OBCJIEAOBAHUWI HOPTAJIBHOI'O IIEPETPY30OYHOTI'O
KPAHA T'PY30IIOABEMHOCTBIO 10 1, AIBBATPOC,
¥CTAHOBJEHHOI'O B PEHHOM IIOPTY
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1. Texguyeckasi XapaKTepHCTHKAE KpaHa

HOpTﬂJIBHBIﬁ KpaH «Anbbarpocy rpyzonoasemMuocteio 10T 1 Brine-
TOM CcTpeinl 32M. 1lacniopTHEIH pexxuM paboThl KpaHa — BECHMa TSKe bl
BT (cootBercTByeT rpynie knaccupukaumu AS).

MeTarmmoKOHCTPYKIKYS KpaHa — CBapHas Kkopobuartas.

Matepuan MeTaNOKOHCTpYyKiuu St-38-b2, St-37 no TGL 7960
F1AP).
Kpan usrotosned B 1977r. 3asogom Kranbau Eberswalde (I'IP). Ycra-
HOBJICH Y BBEICH B 3KCITIyaTalMiO B peYHOM Nopty B 1978r., rae ucrnono-
30BQJICA HA MEPErpYy3KE WTYYHBIX U HABAJIOUHbIX I'PY30B.

2. CBedeHHs1 0 PeMOHTAX MeTAJLJIOKOHCTDYKIHI H COCTOSHUN MeXa-
HH3MOB KpaHa

B COOTBETCTBUM C 3aMHCIMHU B I1aCIIOPTE KpaHa, PEMOHT PACYCTHBIX 3Jie-
MEHTOB 33 BPEMSs IKCIUTyaTaluy HE IPOBOJUIICS.

[To pasHEIM Tpex 0OCHENOBaHUM HA IPEAMET NPOANICHHS CpOKa CIyXKObI,
KaKUX-TH00 HEJOMyCTUMEIX HEeMEKTOB METAJNIOKOHCTPYKUHMM paHee He
BBLISIBJICHO.

CocTosiHME MEXaHU3MOB — YIOBICTBOPUTEIILHOE, CBEACHUA O DPEMOHTE
MAH 3aMEHE MX Y3/I0B K 3JIEMECHTOB MEXaHu3MOB B llacmopre kpana oT-
CYTCTBYIOT.

YpOBEHb TEXHHUYECKOrO0 OOCIHy)KMBaHUS IPHM ISKCIUIyaTalWy XpaHa -
YAOBNETBOPUTEIILHAIH.



dt}?ulu

Y \V/"

-l-l- 1
- - - ' -

Puc. 2. HopTaJILHLH‘i KpaH «Aap0aTpocy; 00BEKTH pacueTa
3. Jannsie 6 GaKTHYEeCKHX YCIOBHAX AKCILIVATAIIHH KPaHa

110 navHBIM BHafeibla KpaHa, 32 BpeMs SKCIUTyaTaluy KpaH HaxOauncs B

pabote B cpenneM 200 gueit B rogy npu ogHocMeHHOM pabote. Kpan uc-
[OJIb3YETCs Ha IEPErpy3Ke HABAJIOUHEIX I'PY30B.

B pansHeumeMm, 110 uHGOpMaLMK BIALEAbIA, YCIOBUA HKCIUIyaTa-
IHK B JAHHOM TEXHOJIOTMYCCKOM MPOLECCE COXPAHIATCH.

4. Haznavenne HHTEPBAJIOB NTOBTOPHOI0 00C€10BAHNS

PacyeT BLIIIOHACTCA B COOTBETCTBUM C METOAMKOM, npnBeﬂeHHon B
IIpunoxennu 2 K Hactogmemy P/I.

OKCIIEPTHEIM IIyTEM ONpeAcieHbl Hanbonee OTBETCTBEHHBIC V3IIbl —
00BEKTHI PACYETA:
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1) Pacuyert BrimonusgeTcs AN y4acTKa OKOHUYAHHA NPOHONBHEIX pedep
KECTKOCTH BEPXHEro 1oAaca CTpeisl (1103. 1 Ha pue. 2; oM. TaKKe 1103, 8/ V]
o Tabn. 8 Ilpunoxenus E4 x PJ{ 10-112-4-98). ITosepxaocTHas Koppo-
30U PacCMAaTPUBAEMOr0 Y4YacTKa QTCYTCTByeT. M3 ombiTa 3KChyatanuu
U3BECTCH THIOBOY MCXaHHM3M pa3pyIleRus 00BbeKTa — pasBHUTHE YCTallo-
CTHBIX TPCUIMH H AOCTH)KCHHC HMHM HEHOIYCTHMBIX pasMepoB, 3aBep-
IAOWICECst pa3pymieHueM cTpeiibl. [l mansoro obnexra JoimkeH OniTh
BRINOJIHEH pacyet no Cioyyaio A (cM. prc. 7).

2) KFimeeTcs 3HAUUTENBHOE KOPPO3MOHHOE TIOBPEKAECHHE I'OPM3OH-
TaNbHOH 3aTHKKU HOr noprana (mo3. 2 Ha puc. 2). Kopposuorsoe mo-
BpeXKACHUE cocTaBidger 7,75% mmom@anu mnonepevyHoro cevyexus. Js

JaHHOYO0 00BeKTa JOJKEH OBITE BRIIONHEH pacueT 1o Ciyyaro B (cM. puc.
7).

4.1. PacueT uHTEpBaJA NOBTOPHOr0 00C/IENOBAHNS YYaACTKA
BEPXHEr0 HOsCa CTPEJIbI 10 KPUTEPUID KHBYYECTH
(pacuernbiit Ciayuait A)

Ounpeneiiende XapaKTepHCTHK TPEHIMHOCTONKOCTH MaTepuaia

Hacrosuit pacyeT BHITOJHACTCE IS TPEX 3HAYCHMH BEPOSTHOCTH:
0,90; 0,75 u 0,50. CooTBeTCTBYIOMME 3HAYCHUA XAPAKTEPUCTHK TPEIH-

HOCTOIKOCTH COrJacHo pekoMmeHzanusaM llpunoxxenus 2 Hacrosmero P
IpUBELEHEI Tabnuue 2.

Tabiuua 2
3HaUCHNS XapaKTEPUCTUK TPEIIMHOCTOMKOCTH cTau St-38-B2

PacuyeT uHTEpBaa NOBTOPHOr0 00C/ICIOBAHHHA Y3JI2 110 KPUTEPHIO

AKHBYUYECTH

PacueT BEIHOJIHACTCA COIJIAaCHO METOAMKE, H3J0XKEHHOH B llpuio-
KCHUH 2 K HacToAwemy P/I.
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[ mcrorpaMMa CTaTHCTHYECKOT'O paclpeleNeHns pa3MaxoB Hafmps-

KEHNH, NPUBEACHHEIX K OTHYJEBOMY LIMKITY HArpy>KCHHs, [IOKa3aHa Ha
pHC. 3.

['ucrorpamma (puc. 3) moyyeHa M0 AAHHBEIM HATYPHBIX TEH30MET-
PUYECKUX UCIBITAHUHA, CXEMATH3UPOBAHHBIX METONOM «HOXIA» C YUETOM

yenoud (30) 1 (31), 2 Taroke KO3 PUIMEHTa KOHOEHTPAHH Hanpshke-

HUH, M3BECTHOr0 M3 pacuyera mactunuaronn MK3-monemu (puc. 4), Ha-

NpSYKEHUH OT COOCTBEHHOTO BECA M OCTATOYHBIX HANPIKEHNH OT CBAPKH.
JKBUBAJIEHTHOE (29) 3Hauenue cnexkrpa (puc. 3) coOCTaBAfeT

AG 5 =95Mlla .

KpyuTu4eckni pasMep TPElUHbl N0 KPHUTEPHIO HUKITHYECKOH TPEIHHO-

CTOBKOCTH (28) Ha 3TOM Y4aCTKE COCTABIIAET ayp = 0,017,

IloxcTaBuB BCE MCXOAHEIC HaHHBIE B 3aBUCHUMOCTH (20), 3ateMm (23),

TOMYy4aeM KOJIMYECTBO HUKIIOB U3MEHEHUS HANPSDKEHUN Yy M KOJIUYECT-

BO JIeT paboTHl kpaHa L3, B TeYeHHE KOTOPHIX MOMKET NPOU3OUTH POCT

TPEIHHA OT TMONHON IHHBI SMM J0 KPHTHYECKOH, TO €CTh PaCUECTHLIM
UHTEPBAJ TIOBTOPHOI0 00CHEHOBAHUS.

Pe3ynpTaThl pacyeToB NPUBEACHH B Tabnuiie 3 [is psiga 3HaYCHUM
BEPOATHOCTH.
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Puc. 4. Inactunyaras MK3-Mozens cTpenst «As0aTpocy

Tabnuua 3
PesynpTarel pacyera HHTEpBaa MOBTOPHOTo 00CIICA0BaHH NIPH Pa3iiny-~

HOH BEPOATHOCTH

Ny [1XI0B M3M. Ha- Ly [ner]
TIpSDKEHMH]

0,90 3,95-10° 1105
0,75 | 4,88-10° 1,36
_6.36:10° 1,72

IIpumeyarnue: pe3yapTaThl NOMYYCHBI U dIQQPEKTUBHON 4aCTOTH Harpy-
xenus vV =1y (rpeiidepHsiil pexum).

AHaNH3 pacyeTHHIX 3HAUYCHUH, IPUBEACHHEIX B Tabnune 3 npu pas-
JIHYHON BEPOATHOCTH, COBMECTHO C HCXOAHBIMH MAHHBIMH ITO3BOJISET
IPUHATH B KaYECTBE PACUETHOr0 3HAYEHWE UHTEpBaja [IOBTOPDHOIO 00-
cnenoBadus mpyu p=0,9, uro o0ecHeYnBacT UHTEPBAA MPOAOIKUTEAbHO-
cThi0 1 rox (kpaH padotaer 200 qHel B rox npu oaHOCMEHHOH padoTe):

L% =1,05 roxa npu BepoatHoCcTH p=0,95.



 Nezamepa | nucra

JaKmOYEHNE 110 pe3ynbTaTaM pacyeTa npuseneHo B Tadnuie 4.

Tabnuua 4
3aKMOICHHE 0 ObbekTy pacietaMel
UntepBan mo- | |
O61eKT PacquHb}ﬁ Cliy- | BTOpPHOro 00- | BEpOsaTHOCTE
yaif CIIE0BaHMA |  @pOrk€osa |
ros. | A 1,05 0,9 |
OHC. 2 | |

4.2. Pacyer uHTEpPBaaa NOBTOPHOI0 00C/IeX0BaAHHS
FOPHA3OHTANLHOH 3aTHKKH HOI HOPTAa 0 KPUTEPHIC NPEACALHOI0
KOPPO3HOHHOIO
nospe:xxnrenuda (pacyerdniii Ciay4ait b)

Onpenenenye 3aBHCHMOCTH BEJIHYHHBI KOPPO3UOHHOY O NOBPEXKIe-
HHA OT 0CTATOYHOr0 CPOKA Cay:KObI KpaHa

Paxee TONMUMHOMETPHA Y3/1a HE NMPOBOAMIACh. Pe3ynbraThl yiabIpa-

3BYKOBOM TOSIIMHOMETPHY, NDOBENCHHON HEIOCPEACTBECHHO IEPEN pac-
4eTOM OCTATOYHOTO Pecypea, HpUBEieHs! B Tabnune 3.

OCKH3 MONEPEYHOTO CCUCHMA ITPHUBEICH Ha PUC. 5.
B KayecTBE pacyeTHON IEOMETPHUUYECKOH XApaKTCPHCTHKU CEYECHUS

S; IpHHMMAaeTCs INomManb A (HE JOIMyCKaeTcs YMEHBUIEHHE Miiomwanu 00-
nee yeM Ha 10%).

Ta0onuia 5
Pe3yneTaTh yabTPa3sBYKOBOH TOMIMHOMETPHM 3aTAKKH HOr 1IopTasa (B
30HE KOPPO3HOHHBIX MOBPEXKACHHUH) (1103. 2 pHC.

Tonmmua _ ’.
|  Bmibopounoe | BribopouHoe cTaHpapTHOE

_ MM
1 g | CPemco A raonenme b

2,8

N TEEEE. B W FEE . — e~ .

5.6

5,7 | 5,70 0,10

1
i
| 58
| 56



[Ipuneyanua.
1. Koppozuorrnoe nospeorc- r'» B ""i
OeHUe NPUCYMCINBYE i T, =
KAK HQ CHIEHKaX, maK U |
HAO NOAKAX Daaxu.
2. Tomyuwna nucma gue yva- | | |
cmKa hogpedicoeHus (Ho- 1 | i 1
MUHWIbHASA) cocmagnsaem
6 MM. o
3akoun pacnpedeiieHus cayya- Puc. 5. Jcku3 ceyeHus 3aTaKKU
HOLl GeNUYLUHBL TNOALUHBL TUC- '

ma NPUHUMAEMCA HOPMATbHbIM

228
X
i—

HomuuanbHas I10IOmiaZib  [OINEPEYHOrQ CEYECHUS  COCTABIAET
A, = 0,00874 1" .

Ilo ZaHHEIM TabauIEl S Tpu BepoaTHOCTH p=0,9 TOMIMHA JTHCTa CO-
cTaBasaeT: i =5,7-1,282-0,10 =5,58mm

CooTBeTCTBRYyIOIIEE 3HAUEHNE TIIOMAAH NpH BepoaTHocTy p=0,9 co-
crapnser 4, =0,008061°. Ha MOMEHT TOJMHOMETPUH IUIOMANL CHU3H-

nachk Ha 7,75% M0 CpaBHEHKUIO ¢ HOMHHATBHOM.

Tak xak TommuHOMETpHA 00BEKTa BBINONHEHA BIIEPBLIC, 3aBHCH-
MOCTBH (32) IpHUHUMACTCA JUHEHHOW; CKOPOCTh KOPPO3HUU MPHHHMACTCH
paBHOM Vyopp = 0,05mm/ 200 ; ipuHEMAEETCS, YTO KOPPO3MU C ITOH CKOPO-
CTBHIO IOABEP)KEHEI BCE JIMCTHl PACCYMTHIBAEMOI'O CEUYCHHS KaK C HapyX-
HOH, TaK U C BHYTPECHHEH CTOPOHEL.

I'paduk 3aBHCHMOCTY BENHUYMHEI KOPPO3HOHHOIO MOBPEXACHHUS OT
OCTATOYHOIQ PAacyeTHOro Cpoka ciy:kObl y3na NpUBEAECH Ha PUC. 6 npH

BEPOSTHOCTH CKOPOCTH Koppo3uu p=0,9 cornacHo pekoMenaauusM [pu-
noxeHus 2 nacrosuero PJLL
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Puc. 6. 3aBUCUMOCTD BEJIMYHUHB! KOPPO3UOHHOTO ITOBPEXKIECHUSA OT OCTa-
TOYHOI'Q pacYETHOIO CPOKA
ciryx0Or1 y3na mpu p = 0,9

PacyeTr HHTEPBAJIa HOBLTOPHOro 00caeN0BAHUS Y314 10
KPHUTEPHIO I[PEeNBHOr0 KOPPO3MOHHOr0o NOBPEXKACHHH
(pacueTnbiii Cayuaii b)

Cornacuo pexomesHpamwsiM Ilpmmoxesns 2 nactosmero P, mpe-
AcnbHAasg BEIMYMHA KOPPO3MOHHOIO NMOBPCKACHUS NMPHHUMACTCA PaBHOH
10% 0T BOMUHANLHOM TUIOMANY CeYCHM.

IIo nanpsIM rpaduka puc.6 oCTaTOYHBIM CPOK CNyKOBl KO JOCTHXKE-
HHA NPEeAENPHOr0 KOoppo3uoHHOro nospexiacHus (10% nnomanu ceye-

mns) cocrasnger Loer =1,25ropa

T, s-
ViHTepBan OBTOPHOTO 06CIENOBARMT IPHEAMAETCS PaBHEIM Ligpp = 1,25

rojia, Tak KaK yBEIHYCHUS IPYIIIE] arpECCHBHOCTH Cpellbl BIAACNBIEM HE
NPEATIONaraeTCs.

AHANOrHYyHble pacyersi, NPoBeaecHHbIE Aas BepoaTHOCTH P = 0,75 aawor

T4y ~e
JHAUCHHC hI{‘OP " 1?73 TOHd

B xose Oyayinero noBTOopHOTO 00CnenoBanug He00X0OUMO BBINOIN-
HHUTH TONIMHOMETPHIO Y371a B CKOPPEKTHPOBAaTh 3aBUCHMOCTD (32).
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IIposepka y3jia N0 KPUTEpURM NpeaebHOro COCTOAHHS

["opusoHTanpHas 3aTsHKKa HOr nmoptada (1mo3. 2 Ha pHC. 2) MOABED-
KEHA PACTAKECHHIO.

MaxkcuManbHbIC Harpy3ku no I pacueTHoMy cliy4aio, BO3ZHUKAOLIKE TIpY

- MAX 115
JHBaAOMHUUCCKOM IIpHJIO}KGHHPI MaXKCHMAJIBHOTO rpy3a Q — i, ) QHOM

(BEJIMUKMHA 3TOr0 T'py3a ONpENENACTCA PELYIUPOBKOH OTPaHHYKUTENS I'DY-

30MOJBEMHOCTH) HAa TOJHOM BBUIETE MJIL PacCMaTpUBAaEcMOTrO J3JIEMEHTA
COCTaBJIAIOT:

- ocepas cuna V =142,5 KH:
- U3rudarmuid MOMEHT OTHOCHUTEILHO BEPTUKAILHON OCH HHO-

[IEPEYHOr0 CEYEHHUS M y = 40 KHu.

CornacHo Metonuke CTO 24.09-5821-01-93, ycnosue BA3KOro paspyiue-
HHA 3aIIHINETCH B BUAC:

M
_N_._. ____Z_S_Ryyc
AW

rAac.

A u W, - nmnomans ¥ MOMEHT CONPOTHBACHWUS OTHOCHTEIBHO BED-

TUKAJIBHON OCH pPacuYeTHOI0 CEY4eHU4, NMPUHUMAEMbIE HA MOMEHT OKOHYa-
HUs MHTEpBaia (1:0 ucteyeHuu 1,25 ner) ¢ BepOATHOCTHIO p=(,Y TONMMHA

-—3 2
nucToB coctaBut 2=35,44mM; momams cevenms - A =7,88-107m"
_ 33
momeHT conpotasnerus -, =1L,01-107 a7,

Yc - xoabdumuent yenosuit pabotsr; Ye = 0,90 mo manuem taba.
4.1 CTO 24.09-5821-01-93;

Ry - pacuetHoe compoTtuBienue cran. B CTO 24.09-5821-01-93
3HAUCHHE PACUETHOrO CONpOTUBICHUA cTany St-38-B2 He npuseneHo.

Pacyetnoe COUPOTHBICHUE OIPEACNEHO CIEAYIOLHM 00pa3oMm.
Ilpenen texyuectu cranmu St-38-b2 mo mamuemM [II 2] cocrasnser

Ty = 220MIla  Visgectno [I1 3], 94TO OMLITHBIE 3HAYEHHMS [IPEICHOB TE-

KYJECTH MaJOYTJIIEPONUCTRLIX CTAl€H CTAaTUCTHUECKHME pacHpeneieHsl o
HOPMAJIbHOMY 3aKOHY C KO3(MOUUMCHTAMH BapHaliy, HE NPEBBILIAIOLIY-

Ma Vo2 = 051, Orcrona Haumensmee 3nagenue Ipelena TEKYUYECTH IpU
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3aJaHHOM  TEMIEpaTrype M  BEposTHOCTH P = 0,9 cocrasmser
R, =220-1,282-0,1-220=191,8MIla

IIpoBepka ycnosus Baskoro paspymenns: 64Mlla <191,8Mlla
BA3KOro paspyiieHUs 3aTHKKH HE TIPOH30MIET.

CrnenoBatenbHO, UHTEPBAT NOBTOPHOro 00CHEROBAHHMA NPUHUMAETCS TIO
PaCYETHOMY 3HAYCHHIO

L sr =1,25roza (npu p = 0,9) wmn Lybpp =175 roaa (npu p = 0,75).

3aKAr09CHIE 0 pe3yIbTaTaM pacyeTa npuBencHo B Tabmuue 7.

Tabmuna 7
JakmoyeHue no 006bexTy pacyera Ne 2
HarepBanm mo- |
O6r.eKT | Pacqemffﬁ CIy- | BTOPHOIO 00- BeposTHOCTS
yaii CIIEOBAHUA NPOrHO3a

4.3. 3aKjJ09esHe N0 HHTEPBAJY NOBTOPHOro 00CaeA0BAHMSA KPaHa

MuTepsan noBTOPHOrO O0CIENOBAHUSA KpaHa NpUHHEMAcM HAaUuMEHb-
IIMM CPEOX BCEX PACYCTHHIX CIIYYaE€B BCEX PACCUMTAHHBIX y3Ji0B. B maH-
HOM CJy4ae HaeKHOCTHh METAUIOKOHCTPYKIMH I10 pacyery JUMUTHPOBA-
Ha HaJEXHOCTLIO BEPXHErO MOsACa CTPEnbl HA YYaCTKE OKOHYAHHUA IPO-

OONBHEIX pedep xecTKOCTH (1103. 1 Ha puc. 2). 3aKIoueHUE NPUBEACHO B
Tabimine 8.

Tabmuua 38
3axiro9eHre 0O OCTATOYHOMY pecypey kpaHa
. VimTeppan no-
O6text Pacqumfﬁ CIy- | BTOPHOrO 00- BepoaTHOCTE
yai clenoBaHAd | [IPOryo3a

IopTanbHEIA

|_KpaH «Aap0at- |
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BuuMaHni0 BiIafeabNa KPaHa:
3aK/IFCUCHHUE ACUCTBATEABHO NpU OOCCIICYCHHU BIANCTBUEM IIpEi-

JIOXXKEHHBIX MM YCIOBUHM 3KCIUTyaTalMy W IIOBTOPHOro o0CHEA0BaHMA C
pacyeTHHIM HHTEPBATIOM.

Cnucox HCTOYHHMKOB, HCII0JIb30BAHHLIX B [IpMMepe pacyera HHTep-
BaJia IOBTOPHOI0 00CHENOBAHHS

IT 1. «HopmatuBel BpeMEHU Ha NEPErpPy304YHBIE pa0OTEI, BBIIQJIHSAE-
MBIC B PEYHBIX MOPTax U Ha npuctasax», M., Tpaucnopr, 1990, 113c.
I12.

IT 3. bpayne B.JA. «BeposTHOCTHEIE METOABI pacyera rpy30N0abEM-
HBIX Mamuny, JI., Mamuuoctpoenune, 1978, 153c¢.



Hpnnomxenue 1
peKroMeHayeMoe

PEKOMEHJAIIMY IO OUKHKE PECYPCA DJIEMEHTOB
METAJUIOKOHCTPYKIIAMY HOPTAJIbHBIX KPAHOB I'PYIIII
KJACCHOUKAIIVIHA A6 —AS.

Pecypc cnemyer onpenenars Kak KOJUIECTBO HMKIIOB paboThl KpaHa,
IpU KOTOpOM OyZeT HcuepliaHa HeCcylias CIIOCOOHOCTh B pacCUMTHIBAC-
MOH TOYKE METAUIOKOHCTPYKIMHU, KUCXOMS M3 YCJIOBHUS COMPOTUBICHUS
YCT&JIOCTHOMY pPaspymICHUIO, YTO ONPEACIIACTCH YCIOBUEM:

GBR'B =Rv, (1)

rae O, — aMIUIATYZa CUMMETPHYHOTO IMKIIA U3MEHEHU Hanpsxe-
HUs [IpH 0a30BOM YHMCIE UHKIOB, SKBUBAICHTHOIO 10 IOBPE-
KOAOUWIEMY BO3INECUCTBUK) ACHCTBUTECIABHOMY IIpPOLIECCY Ha-
IpyKEHMI, IIpH KOTOPOM IPOMCXOAUT HCYEpIIaHHE HECYUICH
CIIOCOOHOCTH,

R‘v  pacu€THOE CONPOTUBNICHME yeTanocTH |3, Tabm. 11.2.].

OOf11ee KONMMYECTBO MKIIOB M3MCHCHHA HAlpKCHUM B PaCCUUThI-
BaCMOM TOUKE MO MCHUEpHagysi HeCcvIineH CriocoOHOCTH ONpeAenieTcs Nnpy
+
3TOM M3 YCIIOBUS :

a-Ny,-R]

nE= o=

Y max
: 2
jo""" . flo)-do (2)
oc=0,7-R,
rAe M —II0Ka3aTelb CTEIICHU KPUBOU YCTAIOCTH,
N, —0a30B0¢ YHCHO IIMKIIOB U3MEHEHHUS HANPKEHHS,

O — aMInuTyna CHMMETPHYHOI O LMKJIa U3MCHCHIA HalipsXKCHNA,
3KBUBAJICHTHOIC IEUCTBUATEIEHOMY,

" PacuéT CPOKOB CNYAOBI 2IeMEHTOB METANMHYECKUX KOHCTPYKUHH rperdepHbIX
HOABEMHBIX KPaHOB.

Pososckuit H. . Tpyow JIMBTa « Mexanuzayua u 0bopyo0osarnue nopmoes, 8ubinyck
149, 1974, cmp. 34— 41.
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J (0' )" IJIOTHOCTD pachpeaeNeHUs BEPOATHOCTEH aMIUIHTY I CHM-
METPHUHEIX UHUKIIOB, SKBUBAJIEHTHEIX AeHCTBHTENBHLIM,

O max ~— MakcHManbHOE 3HAYEHHE NPUBEACHHBIX aMILIUTY HATPS-
KEHUH;
a — KO3QQUIUEHT BIHAHUA HEAOTPY30K (@ = 0,2):

o*cp-——O,4-Rv
a= ——
o —-04-R (3)

3JHECH O-cp — CpeaHue HANPSHKCHIN MMPH HX CYMMHDOBAHMAH B HpCOChax oT

oc=04-R 70 O = O,
_Jm;-f(a)-do'
o=0,4-R,
o, =— e

cp O=0
|flo)-do (4)

o=0,4-R,
Konu4yecTBO HUKIOB M3MEHEHUs HANpHKEHUH 32 OAMH LMK paboTHl
KpaHa 71, 3aBUCHUT OT YaCTOTHBIN XapaKTePUCTUK COCTaBIAROLIMX NIPOLECCa
Harpy >X€Husd 3JIEMEHTOB METANIOKOHCTPYKIHH CTPENOBOI0 YCTPOWCTRBA.

JAns pByX4acTOTHOIrO NPOLECCa Harpy KeHHU:

n =1 1-!—1
a lfz.g r s (5)

rae ! y  CPEIHS IIPOJODKUTENBHOCTD LIUKIIA paboThl KpaHa;

T¢ ~ IIEDHMOZ W3MEHEHHS BBICOKOYACTOTHOM COCTABILTIOHIEH Mpo-

1IeCCa HAarPY KEeHU
(yrpyrue xonebauys CTpeiOBO CHCTEMBI),

1, — ICpHOJ M3MEHEHM HHU3KOYACTOTHOU COCTABIIAIONIEH nponecca

Harpy>XeHus (HeypaBHOBEIIEHHOCTH CTPENOBOTO YCTPOMCTBa, Ha-
rPY3KH OT pacKayuBaHUA I'py3a Ha KaHaTax ¥ Jp.)
3HAYECHUA T, JUIA HNEPErpy309HBIX NOPTAIBHBIX KPAHOB NEXKAT B Npese-
nax 0,8...1,2 cek, a BenuymHa T, ONPEACISIETCS 10 3aBUCHUMOCTH

°A¢
=2l (6)



rae Iy — CpeHaAs JnvHa rYOKOH OABECKU Ipy3a.

Pecypc (B kosmuecTBe HUKIOB paboTH KpaHa), paCCUMTAHHBIN [N1g aH-
HOHU TOYKH METAJUIOKOHCTPYKIIUH, COCTABUT:

_ s
N, =~ (7)

a

Brmonnenne pacueToBTio popmynam (2) u (4) tpedyeT 3HAHHS 3aKOHA
pacrpeacneHud BEMYMHBL 0. [INOTHOCTE pacupeneneHus BEPOATHOCTEH
aMIDTHTYX CHMMETPHYHBIX IMKIIOB A METAUIHYCCKUX KOHCTIPYKUMH

NOPTAIBHAEIX NIEPErPy304HEIX KPAaHOB C JOCTAaTOYHOMN CTENEHbI0 TOYHOCTH
OIMCHIBAETCS HOYHOPMAJIBHEIM 3aKOHOM:

flo)=— °

ﬂ:-m(o*).eXp' —n-mz(cr) -" (6)

L m(cr )— MaTEeMaTHYECKOe OXHIAHWE MPUBECACHHBIX K CHMMETPUY-

HOMY LIMKJIY aMILIUTYJ
HaTpSKCHUMN.

MaxkcuManbHOE 3HA9CHAE NPUBEACHHBIX AMIUTATY L HAIIPSHKEHUH Oy C

NOCTAaTOYHOM J{Id NPAKTUYECKUX PacYeTOB TOYHOCTHIO MOXHO 3a1aBaTh B
npeaenax:

OT O =10 )+3-5(0)~4,75-m(0) no O =04,  (9)

e § (G' ) — CPCAHCC KBAAPDATHICCKOC OTKIIOHCHHUE BCJIINYHUHLI O,

Oy — HalupaAXEHUA B pacCUHATHIBAEMOM JJIEMEHTE, COOTBETCTBYIO-

M€ MakKCHUMaJIbHEIM HarpysxkaMm pabouero COCTOSHUA KpaHa.
MareMaTIecKoe 0XXHIAHUE NPHBEACHHBEIX K CUMMETPHUHOMY LIVKITY

aMITTATY I HAIRDKEHUN OIipelieNnsercs mo opmye:
n(o) =0, +k,-a,, (10)

rae O, — MAaTeMaTHYECKOE OXHAAHUE CPSHHEro YPOBHSA HU3KOYACTOT-

HOM COCTABIIIONICH
IpOLIECCa HATPYXKESHUH;

k;, — KO3OOUINEHT MPUBEACHUS HAIPSXKEHUH CpEeAHEro YpOBHI,

OIpeAcHiAeMBbId B 3aBUCHUMOCTH OT CTENEHHW KOHUCHTpAlMH HanpsxXxe-
Hui [cM. Tabm. 11 1];
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O, ~ MaTeMaTHYECKOE O’KHIAHKE aMIDIUTYZ HAampsOKEHHUI [ByX4ac-
TOTHOT'O IIPOLIECCa HAarPY>KEHHU:

. & Tg M
0, =0, +=0, (1)

H

8
30CCh Ga T MaTeMaTHUYCCKOC OXKMIaHUEC aMILIUTY A BBICOKQUYACTOT-

HOU COCTaBIIIOIICH
IIporecca HarpyXKeHHs;

H
O, —MareMaTH4ecKOe OXUIAHWE aMILUTHTYH HHU3KO4YaCTOTHOM

COCTaBAIOIEH TIPOLIECCa HArPYKCHUS;

T¢ u 7, ~neproasl W3MEHEHUS BBICOKOYACTOTHOM M HM3KO-
YaCTOTHOH COCTaB/IIONIMX POIiecca Harpy XeHus.

Tabnuua IT 1
3naueHns xo3bOUIUCHTa MPUBEICHUS HANPSHKEHHHA CpeIHEro
YPOBHA
[ pynnel 37eMEeHTOR T | | | 1
110 KOHLIEHTPaIUH 1 | 2 | 3 4 | 5 6 7 8
H&Hpﬂ)l(eHHH N L _ ] | ‘
Koapunuenta npr- | 0,20 | 0,16 | 0,15 | 0,12 } 0,10 | 0,07 | 0,06 | 0,04
BEACHHS | 0 {7 10 17 0 5 0 5

MaTemaTHdeckye 0XKHIaHHA HaNPSKECHUH CpeJHEr0 YPOBH4 0, 11 am-

TUITUTY I, HanpPsDKEHUH 0, U1 TOUEK 3JIEMEHTOB CTPENOBOrO YCTPOHCTBRA
BRIYHCIIAIOTCA 110 CICAYIOLHUM 3aBUCHMOCTAM:
IUISL HU3KOUACTOTHOM COCTABIIONIEH

crpena
O';=G'Q+CZN'N+GP'P; (12)
" =ay-N,+a,-(B+P)+a,(L+T )+a, -M,. (13)
X000T
O-:::zg +0=5'aPt'Rf; (14)
C’-a =dpy (OSP +P +Rtj)+a'f}.:'rﬂ; (15)

OTTAXKKA



O-::z =Jq+0’5'a:Vam-Nom; (16)

'H ——
O-a "aNam'(O’S'Nom+Naml+Numj)+aTam'nml; (17)
[T BBICOKOYACTOTHOHN COCTABNSIONEeH

cTpena

Op=0,=0,;

o;=a, P, +a.-T;; (18)
x000T

O, =0,+ap P, (19)

Of =ap Py ; (20)
OTTAXKA

O =0, + Ay Ny (21)

Oy = Qyom N jomt 5 (22)

TAC

Q; —HaNPAKEHWS B PACCUNTHLIBAEMOH TOUKE KOHCTPYKLMH OT €AU-
HWYHOM NPYBEACHHOH CHNBI (MOMEHTA);

N;, B u ;- maTemaTideckue OXXUIaHNs IPUBEACHHBIX CHIL, JEHCT-
BYIOUIMX HA CTPENY B TOUKE COeOMHEHMA €€ ¢ X000TOM;

M, - MaTeMaTHIECKOE OXXKUAAHYIE NIPHUBEACHHOrO KPYTAINEr0 MOMEH-
T8, OPAIOKECHHOTO K CTpene B €€ OrOJIOBKE;

P; u T,- MateMaTHIecKue OXHUIAHHMA NPUBEAEHHBIX CHJ, ACHCT-
BYIOIIMX Ha X000T B TOYKE nojareca rpy3a;

Nomi 1 1, - MATEMATHYECKIE OXMIAHMS HPUBEAEHHBIX CHIL, HEHCT-
BYIOIIMX HA OTTSKKY B TOUKE coeuHeHHd €€ ¢ X0D0TOM;

O, ~MaTeMaTH4YeCKOE OXUJIaHME HaNpAKEHHM, BHI3BIBAEMBIX COO-

CIBEHHHIM BCCOM  DJJIEMEHTOB  KOHCTPYKLHM, ONpEACIACTCA
BEIDOKCHHEM

o,=057-00 +0,43-07" (23)

max

min o
3neck Oy ¥ O, - HaOpSXEHUSA B PaCCUUTHIBACMON TOYKE, Bbi-

3bIBAEMOE COOCTBEHHBIM BECOM KOHCTPYKUHH, [PHU HONOKECHHH

CTDCIOBOTO YCTPOﬁCTBB. Ha MaKkCUMaJIbHOM W MHHHIMQUIBHOM BBIJIC-
Tax.
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PacuerHple GOPMYNBI AN ONPEACIICHUA MATEMAaTHYECKMX OXKHIAaHUM
IpHBEACHHBIX ciil (MOMCEHTOB) YKa3aHbl B Tabmuue 1l 2, a aa onpeznene-
HUS MaTEMAaTHUYCCKHX OXXKHAAHMH aMIUTUTYAHBIX 3HAYCHUHN NpUBEACHHBIX
cuil (MoMeHTOB) - B Tabmuue 11 3.

Tabnuua I1 2

PacueTHsic HOpMYNB! A1 ONIPEAECICHNUA MATEMaTUIECKIX OXUAaHNH
HNPUBEACHHBIX CUJL

Jie-
Q00
MEHT
3ga¥ | MarteMaTHyeckoe O)XKuIa- |
| cTpeno- IlpuBepexnas cuina |
_ eHlie HUe |
| BOM CHC- | i

| TEMDbI

Cznﬁ,- COKAMAFOIIast cTpelly | N I(0,,45;‘-1-1,,_1-:‘3):Q:+ 0,9(}1:6,456

(M

i Crpena | Cuna, usrubaromas cTpeny
| B IUTIOCKOCTH €€ KaYyaHH4

P | (0?14. — 0’25) QJ: + 0140.1‘ + szGum

H ‘el il

Cuna, m3rubamonmas xo60T f
| Xo00T B  DOIOCKOCTM  Kayamuma| Px | 0,42 -0,

lc*rpenm
I S - 4
Orrox- | Cuna, pacTarupaiomas Ot- Nog | 0.45-¢-0, +0,75. d G
Ka TSAKKY | L,

_——.'—_"h" e —

S

Ycnosseie 06o3HayeHus tabmianes! 112: O, — rpy30noabEMHOCTD KPaHa;

e

G,., G, - Bec Xx000Ta ¥ OTTSOKKH; § - OTHOIIEHHE AJMHBI X000Ta K IIMHE

ero 3aJHero mieua; d - PacCcTOsHME OT IIapHUpa “cTpena-xo00T” 10 LEH-

Tpa THKECTH X000Ta; L, . anuna sapsero mieua xo6oTa.

Ycnoraeie 0003Hauenua Tabmanel 113: 772, - Macca CTpenoBOro yet-

pOMCTBA, NPUBEACHHA! K KOHIYY CIpensl; @ H . yTJI0Bass CKOPOCTH

CTpeJibl M BpEMS HEYCTAaHOBHBIICIOCH IBIDKCHHS MEXaHM3MOB (HMHIEKC
«B»- IV MEXAHW3Ma U3MCHCHHUA BHINETa, UHIEKC «II»- IIOBOPOTA); [ U L -

mivHa cTpensl B X060Ta; 7o - pacCTOsHKE 110 FTOPU30HTANM OT KOPHS CTpe-

bl O OCH BpamieHus moBopoTHOH uactu; Hr u My - xo3dduiuuenTs
BIMAHHA OTTSDKKH; OCTanbHbie 0003Ha4eHuA M. Tadi. 1] 2.
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Ta0nuua I1 3

Pacuernsie QOpMYIIBI 111 ONPENCACHNA MAaTEMATHIECKOr0 OXXHUIAHUI aM-

JJie-
' MGHT
1 cTpen
OBOU
CHC-
TEMBI

INUTYAHBIX 3Ha4€HUY IPUBEAEHHBIX CUIT (MOMEHTOR)

|

[Ipusegennas cuwia (MOMEHT)

:

Ctpe-
na

Cuna, u3rudaromas cTpeny B IUTOCKOCTH |

)

060
3HAY

{ CHHEC I QKW Ha8H1C

MaTreMarTudeckoe

M3MCHEHNA BHUIETA B TEPHOJEI HEYCTa-

HOBUBHIET'OCH IBHXCHHA MEXaHHU3MA H3-
MEHEHUS BEIIETa

| Cuna, mrnﬁaxomasi CTpeny B IJIOCKOCTH,
| IEDNIEHAUKYIIPHON TNOCKOCTH M3MEHE-
HUS BEUIETA, B TEPHUOABI HEYCTAHOBHB-
‘_meroc& ABIDKECHUS MEXaHHU3Ma DOBOPOTA

1

| mu{-fk}n '(‘0,6*I+ 115_,&)

"

l ,

Cuna, uzrubaronad cTpeny B INIOCKOCTH
M3MEHEHUS BBUIETA IIPU OTKIOHEHHH
TPY30BBIX KAHATOB OT BEPTHKAIH

Pl

—

| (0.01-¢ +0,045)-0, |

Cuna, m3rubatomas cTpeiy B MIOCKOCTH,
NEPHCHAUKYNAPHON NIIOCKOCTH H3MEHE-
| HISL BBUIETA, IIPH OTKJIIOBEHUHM PY30BBIX
| KAHATOB OT BEPTUKATIM

il

Ti

4y -0,035.0,

Cria, CKAMAOWAT CTPENy NpH OTKIO-
| HEHMY TPY30BBIX KQHATOB OT BEPTHXAIA

N1

F

(0,045-¢ +0,02)-0,

pr'rﬂmml MOMEHNT, AECUCTBYIOIIMHU TIpU
| OTKJIOHCHHMH IPY30BHIX KaHATOB OT BEP- |
THKaIIH 1

Xo0oT

MI

Ju.".! ) 0?03 ) L_r ) Qn

Cuna, n3rubaronas Xo00T B IUIOCKOCTH
N3MCHEHUS BBHUIETA B IEPHOABI HEYCTa-
HOBMBIIErOoCsS [IBIDKECHHS MEXaHM3Ma

| moabpeMa

PXj

0,18-0




- R e
CHJIa H3FH6&E011135I xoboT B nﬂocxocmT

U3MEHEHHUs BBUIETA NPHA OTKIIOHEHWH |
TDY30BBIX KaHATOB OT BEPTHKAIH

lea warubaromas Xxo6oT B rmocxocm
NEePIEHAUKYNIPHON TIIIOCKOCTH H3MEHEe-
HYS BBUIETA, IIPU OTKIIOHEHWH IPy30BEIX
KaHATOB OT BEPTHUKANH

——

Ot-

THXKKA

o

Cuna, pacTAruBawIas OTTAXKKY B Iie-
PUOABI HEYCTAHOBHMBLICIOCS [JBHIKCHUSL
MEXaHu3Ma [I0AbEMA

Px1 ‘}iﬁﬁﬁ*Qﬂ

Tx1 | 0.035-0,

Nortj | 0.15-¢-0,

l Cuna, pacTarusaromas OTTDKKY IpH 0T-

KaJIM B THTIOCKOCTH HSMSHEHHSI BBEIJICTA

| KIOHEHMH IPY30BEIX KAHATOB OT BEPTU- |

NoT |

KJIOHCHHH I'PY30BEIX KaHAaTOB OT BEPTHU-
| KaJIl B IUIOCKOCTH, MNEPUCHAUKYIAPHON
[JIOCKOCTH U3MEHEHHA BLUIETa

Cwa, w3rubaroias OTI‘)I}KI\y IpuU OT- |

LT R SRR L e SR — - o i i,

{1— 4 )-0,035-0

"

Lh
' vh




IIpunoxenue 2
pexoMeHayemoe

PEKOMEHIAITNN 11O ONIPENEJEHAIO MTHTEPBAJIA
IHOBTOPHOT O OBCIEAOBAHNA METAJLJIOKOHCTPYKIIUA
IIOPTAJILHBIX KPAHOB

VrTepBan ITOBTOPHOTO OOCHENOBAHMA OIPEACNACTCA PaCUETHBIM
METONOM B BEPOATHOCTHOM IMOCTAHOBKE € YYE€TOM BO3MOXHOCTH B3aHMO-
BIMSIHMSA 1eDEKTOB.

Jins ofecrieueHus NMECCUMUCTUYSCKOrO PacyeTHOroO IPOTHO3a HH-
TEPBAJI HOBTOPHOTO 00CHEIOBAHNS Y3II0B, IOJBEPXKEHHBIX TPEUHOOOpa-
30BAHUIO, HA3HAYaeTCd TakuM O0pa3oM, YTOOB! HCKJIIOYUTH BO3MOXK-
HOCTh PA3BUTUS YCTAIOCTHOM TPEINMHBI Y3/1a OT IIOJAHOM IJIMHEL SMM IO
KPUTHYECKOU, 9TO COOTBETCTBYCT CIydYar0 HEIPEARAMEPEHHOr0 «IIPOIyC-

Ka» TPELIUHE] JMIMHON MEHEE SMM B X0JI€ BU3YAILHOTO KOHTPOJA COCTOS-
HUA y3JIa.

112.1. AJITOPUTM 11 CORAEP)KAHHUE PACUHETHOI'O METOJJA
OHNPEAEJEHUA UHTEPBAJIA IIOBTOPHOI'O
ObCJUEIJOBAHUA

AJITOpUTM pacueTHOT0 METO/ia MOKa3aH Ha puc. 7, rae 0003HaueHo:

N« - paCYETHBIA MHTEPBAJ pOCTa TPEHIMHE]l Ha BUAUMOMN CTalIMHU {1IMK-
0B pabOTHl KpaHa];

L7 - pacUeTHEIK HHTEPBAJ IOBTOPHOrO 0GCIENOBAHMS [10 KPUTEPHIO JKH-
BY4eCTH [JeT];

Lioer - PACYETHBI MHTEPBAI HOBTOPHOTO 06CHENOBAHNUA 10 KPATEPHIO
KOppo3ud [niet};

L - cpoK cny>051 KpaHa ¢ Hayana 3KCIUTyaTauuH [ner];

S; - 3HAYEHNS TEOMETPUUYECKIX XapaKTEPUCTUK MONEPEYHOr0 CEYEHHUS

HECYUIETO 3yieMenTa (II0maasb, MOMEHTHI UHEPLIMH ¥ MOMEHTEI COTIPO-
TUBJICHHUS );

Sf‘KP - KpUTHYCCKHE 3HAUCHUA IFrCOMETPHYCCKHUX XaPaKTCPUCTHUK ITOIICPEH-

HOI'O CCHCHHA HCCVYIICTO JJICMEHTA,

o - MakCHMAbHOE 3HAYECHUS JelCTBYOWMX Hanpsxenuii [MI1a];
1P



R, - pacueTHOe conpoTuBieHue maTepuana (Mllaj;

Yc - xoopduuuent ycnosuii padoter (CTO 24.09-5821-01-93):

Bri0op pacueTrHoro ciiyyasi Onpefessiercst Xapakrepom BeNymux
NOBpEKACHUH y3J1a.

B cinyuasx, korza BpiOOp BEAYILETO IOBPEXACHHUS 3aTPYIHUTENCH,

PEKOMEHAYETCA BEITIONHATh pacyeThl 110 000¥MM pacyYeTHHEIM ciny4dasM (A |
b).

IHocaengoBaTeabHOCTE pacuera no Ciay4yaw A
(pacyer IO KPUTEPHUIO KUBYUECTH):

A.l. C tpeOyeMoil BEPOATHOCTBHIO ONMPERENAIOTCS 3HAYECHUS XapaKTepH-
CTUK TPEIIHHOCTOUKOCTY Marcprana, HCNOJb3YIOIHECS B pacyete WHTED-
Bajia poCTa TPEIIMHBI Ha BHAUMOM CTaJiHH.

A.2. BrITIOHIETCS pacyeT UHTEpBana pocTa YCTANOCTHON TPEeImWHBI Ha

BUAMMON cTagmu N, TO3BOJIAIOUME OUEHUTE KMHTEpPBa] HApabOTKHU

KpaHa, B TEUCHHE KOTOPOrO HE IIPOU3OMIAET pas3pylICHHE y3la IIpH Hau-
XyJIIINX BEPOATHOCTHEIX 3HAYCHHUIX MApaMeTpPOB BHELIHErO HATrpYIKEeHWS
K HeCcywmleHd cnnocoOHOCTH. MHTEepBa MOBTOPHOrO OOCIELOBAHUS TIPUHH-
MacTCA PaBHBIM MHTEPBAY POCTa TPEWMHEI Ha BUAUMOU CTaIUM.



AHanu3 BeqyuX NOBPEXACHUH

— | I B ]
Cnyyail A | | Ciyyaii b
Pacyer unTEepBana | Pacuet unTEpBalia TOBTOPHOIO
IIOBTOPHOr0 00C/IEA0BaAHHS | | 00cne0BaHMS Y314 IO
y3J71a 110 KPUTEPHIO | KpUTEpPHIO KOPPO3HOHHOIO

I KUBYUECTH |

TIOBPEKICHIS

. A.l. Onpenenenue
XapaKTEPUCTHK
TPEIHUHOCTONKOCTH
MaTepuania ¢ TpedyemMoi
BEPOSTHOCTEIO

—
b.1. Pacger ckOopoCTU KOPpPO3UY

5; = fa(L)

——-—-—-ﬂ e She en — s e e A

A.2. Pagcyer uHTEpBANa POCTA * b.2. Pacuer unreppana |
TpEUIMHE] Ha BUAMMOH cTafud | | mosTopHOro obciexosanus (10 |
| NOCTHXEHUA OpeneiIbHOH

Npx m HHTEPBaNa

IIOBTOPHOI0 00C/ICAOBAHK

T S
Lé‘i__

! Ilposepka mo

| KDHTEPHIO BA3KOrO
| paspyHieHus

MAX
‘ G SR, Ve

i 4. Ha3zHaueHue WHTepBana IOBTOpHOTro 00ce10Banusl KpaHa J

Puc. 7. Cxema anropurMa pacyera HHTEPBAJId HOBTOPHOI'O

F

e T, A, S g, e g Sew. S s vy o wi orw

I

T4
| KOppO3uK) Lope

A —— wile—

Iposepka 1o
KPUTEPUIO NIOTEPH
YyCTOHYHUBOCTH

S, 28,4

|

]

b.3.
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IlocaenorsarensHOCTHL pacuera no Ciayyaw b
(pacyeT 10 KPUTEPHI0 KOPPO3UOHHOIO NOBPEKACHA):

b.1. I1lo pe3ynpTataM TOMMMUHOMETPHH y3J1a YCTAHABIUBAIOTCA 3aBHCH-
MOCTHY T€OMETPHYECKUX XapaKTEPUCTUK IIOIIEPEYHOro CEYEHNS OT CPOKa
ci1y OBl KpaHa.

b.2. Brinosigsercs pac4yeT OCTaTOYHOrO CpoKa CIry 05! y3/1a J0 JOCTIKE-
HEA NPEACABHOr0 KOPPO3HOBHOIO IOBPEXKACHUA, paBHOTO 10% HOMU-
HaJIbHOM IIomIaay cedyeHud. VinTepBan moBTopHOro 00cnei0BaHus npu-

HYMAaEeTCAd PABHBIM PaCUYCTHOMY OCTaTOYHOMY CPOKY CiIykOn!I (eciy ar-
PECCUBHOCTD CPENbI HE YBEIIMYHBACTCS).

b.3. B 3aBrcuMOCTH OT BHJIa HATPY)KEHHUS Y3712 BEIIOJHIETCA IPOBEPKA
NOCTHXXEHUS NIPEACABHOIO COCTOAHKA HA MOMEHT OKOHYaHU HHTEpBAa
OBTOPHOro 00CIEHOBAHNA, YUHTHBAIONIIAA CHIKEHHE HECYIneH cnocob-
HOCTH Y3713, CBSI3aHHOE C KOPPO3UCH:

- O KPUTEPHIO BA3KOI'0 pa3pyLieHUs JJi PACTAHYThIX JJIEMEHTOB;

- [0 KPUTEPHIO MOTEPH YCTOHUUBOCTH I CKATHIX 3JIEMEHTOB.

[IpoBepKU peKOMEHARYETCA BBIOIHATE Ha 0CHOBE MeToAHK CTO 24.09-
5821-01-93.

HHTepBaJ NOBTOPHOro 00CjiejoBaHa KPaHa IPUHIMAETCH N0

MHIHRMAJILHBIM JHAYCHHIAM CPEAM BCEX PACYCTHBIX CJIYHACB BCCX Y3~
JAO0B.

Hcxonabie JaHHBIE U4 pacyera MOryT OBITh IIOAYYCHBI CACHYIO-
[MVMHA METONAMMU:

- HaNpsOKEHUA B 3NEMSHTAX METAIOKOHCTPYKIMM MOTYT OBITE I10-
Tyd4eHH cornacHo meropuke [lpmnoxenus 1 macrosmero P/, nomonsu-
TEJLHO YUUTEIBAA OCTATOYHRIC HANPSDKEHWA OT CBAPKUA M KOHLECHTPALMIO
HanpSXKECHUH,

- TIPOBEJACHUEM HATYPHBIX TEH30METPHUYCCKUX HMCHBITAHWNA U (MIH)
MaTEeMAaTUYECKOTO MOJAEIMpPOBaHud (METOAOM KOHEYHBIX 3JIEMEHTOB
(MK3), MeronoM rpaHuyHbIx 3nemMentoB (MID) u ap.), HanpaBieHHLIX
Ha YTOYHEHHE CIICKTPOB SKCIUTYaTAllIOHHON HArpy»KEHHOCTH U 3HAYECHHH
KOMIIOHEHT HanpsHKCHHOIO COCTOSHMS HA JIOKALHAIX YYacTKaxX Pa3sBUIMA
ne(hexToB;

- TIpOBEOSHHEM MEXAHWYECKUX HCHBITAHHKA OOpa3loB-CBUACTENEH,
BRIPE3AHHBIX M3 HEHArpy»KEHHBIX YYaCTKOB METALIOKOHCTPYKUUH, Ha
TpemuHocToiikocTh (cornacuo P 50-345-82);
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- HWCMNOJB30BaHHEM METOJAa CTATUCTUYECKOTr0 MOACIMPOBAHUSA
«MonTe-Kapno» ans socnpowszeencuua Ha OBM cinydaifHBIX CHEKTPOB
BHEIIHETO Harpy>XCHUA U Hecymiei criocoOHOCTH MaTepHana;

- OPYTHMM METOJAaMM, HAlNpaBJeHHBEIMM HA YTOYHECHUE HAYUHOTO
arnapara 4 HCXOAHBIX JAHHBIX, HCIIONb3YEMBIX B pacueTax.

112.2. PACYUET UHTEPBAJIA IOBTOPHOT'O
OBCJIEXOBAHMSY3JIA IO KPUTEPHIO XUBYYECTH
(PACUETHBII CJIVUAM A)

[1.2.2.1. Onpepgenenne xapakTepuCTHK TPEUIHHOCTOHKOCTH
MaTepHaJia

3HavyenHus napamerpoB C U 7 (XapakrepuCTHUK TPEITHHOCTOMKOCTH) B
ypaBrenun Iapuca (26) nomyckaercs npuHuMaTh:
- g crama St-38-B2: M{C)=1,30-10"; 5(C)=0,35-10""; M(n)=4,71;
s{n)=0,06,
- ang cranu BCT3CIT M(C)=3,06-107"; s(C)=2.99-10"; M(n)=2,01;
s{(n)=0739;
rae M - MaTEMATHYCCKOC OXUOaHue, § ~ CTaHAapPTHOE OTKIIOHE-
HUC BETIAYUHEL

B pacueT npuHUMAKOTCA MaKCUMAJIbHEIE 3HaueHus C U M, COOTBETCT-
BYHOLIUE TPeOYEMOU BEPOATHOCTH, T.€. HAUXYIUIHE:
Clp)=M(C)+u, s(C)
n{p)= M(n)+u,-s(n)
TAE u,- KBAHTHIDL HOPMAJIBHOIQ pacHpeAcieHnst, COOTBETCTBYIOMIWH Be-
POATHOCTH p.

IIpu oTCYTCTBUM HEOOXOAMMEIX HAHHBIX PEKOMEHOYETCS HCIOb30-
BaTh 3HAUCHU, NpuBeacHAbIC B Tabnune I1 4

(24),

Tabnuua 1 4
3HAYEHUA XAPAKTEPUCTUK TPEIUHOCTORKOCTH IPUMEHIEMBIX CTajleH
IIpH Pa3IIHOM BEPOSTHOCTH p

| Cram | P

| 0.7 _ 15410t ) ATS

BCT3CIT | 090 |

— - - _— = - > = - = - -



6l

0,50

I12.2.2. Pacyer nuTepBana pocra TPEINHbI HA BUAUMO CTaaAMH.

1 306107 201

B pacuerax y4acTBYeT OSKCIUIyATalITHOHHBIY CIHEKTp HarpyXeHHA

ygacTKa, cOOTBeTCTBYIOmMM I pacuetHomy ciayvaw (I'OCT 28609-90) ¢
YUETOM CIEAYIOLIUX ABJICHHUMU:

- HaUpsDKEHUR OT COOCTBEHHOTO BECA KOHCTPYKLIMH;
- OCTaTOYHBIX HANPSKEHUM OT CBADKY;
- KOHCTPYKTHBHOM KOHIIEHTPAIlHK HAIPAXKCHUM;

- KOPPO3MOHHOM KOHUEHTpalH HANPSHKEHHH, €ClIM Ha y4acT-
K€ UMEETCH A3BEHHAsA KOPPO3KT;

- IIOBEPXHOCTHOM KOPPO3UH, €CIH OHa HMMEET MECTO Ha pac-
CUXTHIBAEMOM Y4aCTKE;

- MEXaHWYECKOI'0 M3HOCAE, €CITH OH UMEET MECTO HA PaCCUMTHI-
BaeMOM Y4acCTKe.

JIoIycKaeTcs pacyeTHas OLICHKa CIIEKTpa HarpyXeHus MEeTOAaMH, U3Jo-

xeHHpIMH B [IpunoxgHuu 1 macrosuiero P/i, Ho ¢ yyeToM nepedncneH-
HLIX BBILIE SBJICHUH.

ViuTepBan NOBTOPHOro 00CNEN0BANYS II0 KPUTEPHIO KUBYYECTH L

B PASMEPHOCTH KOJHMYECTBA JIET PabOTHEI KpaHa OHPEAECIIICTCI Ha OCHOBE
pPacyYeTHOr0 KOIMYECTBa HUKIIOB U3MEHEHHUA HATIPSKEHMHA N )y :

N _ .
A =2
*=T G, (25.1),
rue:
36002y,
C. - KONMYECTBO 1MKIIOB paboTel Kpana B cyTkm: Cc =,
{

TIE teyr - BpeMsa paboTH KpaHa B CYTKH |49acoB], £, - Bpems paboue-

ro muKna [cex], koropoe MOoXeT OBITH YCTAaHOBJIEHO MO HOPMATHBAM
Bpemenu (ncrounuk I1 1 pumepa 2 wacrosmero PI);

C, —KOJIMYECTBO AHEH pabOTH Kpasa B rof;
N - KONAYECTBO LMKIOB padOTH KpaHa Ha BHAMMOMR CTaUU pOC-
Ta TPEIUHE], OlipeneieMoe 110 (PopMyIe:

gy

" Tlpy 1moay4eHHr pacyeTHOro 3Ha4eHHd HHTEpBaia NOBTOPHOTO oOCienoBaHus MeHee
| roma DOMyCKaeTCs NPeACTaBiTh €ro B PasMEPHOCTH KOJIH4YEeCTBA CMEH WM 4acos
paboThl KpaHa TNyTeM COOTBEICIBYIOmIEH MoauQukauum¥ Gopmyn 25.1. u 25.2;

KOHTPOJIh 33 TEXHUYECKHM COCTOSHMEM MAaHHOIO y3ia HEOOXOAWMO MPOBOIHUTH C
PacYeTHBIM HHTEPBAIOM.
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=5 (25.2),

rIe:

M1y - pacYeTHOE KOJIMYECTBO NUKJIIOB M3MEHEHUS HANPSKEHWH, He-

00xoaHMOe I POCTA TPEIMHBL OT HAYaNbHOM [0 KPHUTHYECKON MIMHEI
(bopmyna 26, 27);

1, - KOJMUYECTBO LMKIIOB H3MECHCHUSA HANPSDKCHMHA 32 OAHH LUK

paboTHl xpana: ", =I; -V, rne: f; - cM. mogcHeHus x opmyne 25.1;

V- >ddexTuBHas yactoTa Harpyxenusa [[1] (onsg HeCcymmx 3J1EMEHTOB
METAUIOKOHCTPYKIMI HOPTANBHEIX KpaHoB coctaBiaeT oT 0,5 no 5 I'u -
TIpHA OTCYTCTBHM JaHHBIX O YaCTOTE HArpyXeHWS HECYIIEro 3JAEMEHTa JI0-
IIYCKAeTCs ONpPEACNSITH IKBUBANICHTHYIO YAaCTOTY PACUCTHBIM HyTeM Nndo
IpuHAMaTh pasHoH 1 I'm);

PacuyeTHOE KOHYECTBO HUK/IOB H3MEHEHHA HANPHKEHUN onpe/iens-
€TCS C UCTIONB30BAHUEM 3aBUCAMOCTEH (MOJIYYEHHBIX MHTETPUPOBAHUEM
ypapHenus [Ispuca):

! [
Ry = | i} 19k —% ° | (npu n>2) (26);
C'AJ:;KB'(‘[;)"'FH'(I—E)

2

] {a,.
— ..-]n _ﬁ.f}— -—
C-holy 7 F ( } (mpmn=2)  (21),

dy

Ay

-

i (h

C u n - BEpOATHOCTHBIE 3HAUCHUS XaDAKTEPUCTHK TPEIIUHOCTOUKOCTH
MaTepuana;

F - reoMerpudecKkas HONpaBouHas (PyHKLIUS, YIUTHBAKOLIAad CTECHE-
Hue ZeOpMaIui B BepHIMHE TpemuHEl. [t npuOIHKEeHHBIX PACYETOB
NONyCKaeTCs IPUHUMATE F =10

a, - CTAPTOBHIMA PaCyYECTHRIN pa3Mep TpemuHsbL. s HeHTpanbHEIX TPEUIMH
a, = 0,0025M; 071 KpaeBbIX TPEUIUH g, = 0,005 M.

Qyp - KPUTHYCCKMH PACYETHBIA PasMepP TPEIUUHEL, ONpENCIsIeMbli NO 3a-
BUCUMOCTH:

AK ’
fe
App = 238),
k7 (&J}}fé’x--\/ﬂ-ﬁ') (26)
rue:

AK, - xputhdeckuii pasmax KMH muknu4eckod TpenMHOCTONKO-
CTy; AN NpUOMKCHHOM OHEHKM [OOIYCKAeTCA IMNpHHMUMATe AK, =75
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lMHa«/E]; YTOYHEHHOE 3HaueHue AK, MOXET OBTh ONpeaeneHo Mo pe-

3yNALTATAM UCIHITAaHHH 00pa3lioB-CBHACTENIEH B YCIOBUIX HIDKHEr0 TeM-
NepaTypHOro Npenena SKCIUTy aTallkiy;

Acpy' - MakCUMaIbHOE 3HAYEHHWE pasMaxa HalupskeHudt [Mdal,

NPUBEACHHOTO K OTHYJNEBOMY LMKy HarpyXeHwsd. llpusenenue pasmaxa
HanpsHKeHUX K OTHYJIEBOMY UMKIY HarpysKeHUs. XO/DKHO BLINONHATHECA C

Y4E€TOM HanpsLKCHHM OT COOCTBEHHOIO BeCa KOHCTPYKIIMH ¥ OCTATOYHBIX
Hanps>KEHUA 0T CBAPKA.

AO 5z - JKBHBAICHTHOE 3HAYEHUE CIICKTpA MPUBEICHHEBIX K OTHY,IE-

BOMY LKy HArpyxeHus 3QQEeKTHBHEX PasMax0B HanpsxeHuit [Milal,
OTIpENEISEMOE B3 YCIIOBUS PABHOI0 MIOBPEKAAIOMIET0 BO3ACUCTBUA!

K

l
AG 545 = Z Aoy ?’ (29),
i=1 )X

rae: Ao;- 3HadeHue NPUBEACHHOTO 3Q(EKTHBHOrO pasmaxa Hampi-

k.
w4 s > I
KCHUW A1 1-OM CTYNCHH TMCTOTPaMMbi CIICKTPa HArpyXeHus; /fk. -

YaCTOCTH 3TOU CTYIICHH.

Ilpy OTCYTCTBHMM, SKCIIEDHMEHTAILHOTO CIICKTPa HarpysKeHus y3na
IOIMyCKaeTCs NPHHUMATH SKBUBAJICHTHOE 3HaueHue (29) paBHEIM MaTeMa-
THYECKOMY OXHIAHMIO NPHBEIECHHOTO 3(Q(EKTHBHOIO pa3Maxa HalpsKe-
HUY, ONIPCACHCHHOMY PacYE€THERIM Iy TEM.

714 pacyeTHOro ONpEneICHU MaTeMaTU4YeCKOro OXHUAaHMs TpuBe-
REHHOTO 3P OEKTHBHOr0 pa3Maxa HampsXKEHUM MOIYT OBITh HCIIOJIB30Ba-
HBEI METOARI, M3JIOKEHHBIE B [Ipunoxenun 1 nocne npusBeacHus K OTHYJIE-

BOMY LHKIY HarpyxeHus v JONOIHUTENHHON KOPPEKTHPOBKU IO (D ¢ex-
THBHOM BEINYHHE:

DPOEKTUBHBIMY ¢ TOYKU 3pEHHs POCTa TPEIIUH ABJIAIOTCA 3HAUECHUA
pa3MaxoB HanpsHKeHHH, IPEBEINAOHE TOPOroBOe 3HAYCHUE:

Ao 2 - AK —~ [MIla] 30

\/ Tr-a-F (30),
rne: AK, - noporosoe 3uauenue pasmaxa KWH muxmuueckoi tpe-

HIMHOCTOMKOCTY; JULsi NpUOIMXKEHHOM IIPOBEPKH AOITYCKACTCS NPUHUMATD

!)_'r

AK, =35 [MZYaﬁL a - pacyeTHBRIA pa3Mep TpEIUMHEI [M]; s TnpH-

OMMKCHHOH IPOBEPKH JOMycKaeTCs NpuHuMaTy ¢ = Uyp
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IlpuBenenue pa3MaxoB HATIPSKEHMHM K OTHY/IEBOMY LUKIY Harpy-
SKEHWS BBITOJHSETCS ¢ UCHIONB30RAHUEM 32BHCUMOCTH

J-—-—é-?--— npu R>0
Ao, ={(1-RY (31),
\ Ac npu R<0

rae: R - kO3((QUUUEHT aCMMMETPUM IHK/IA HArpyXEHUA C YUETOM
HalIPSOKEHHH OT COOCTBEHHOIO BeCa U OCTATOYHBIX HANpsKeHUH OT cBap-

Kd; Y - IOKa3arTenb CTENEHH; JUId NpuONIMKEHHON OLEHKH JOIYCKaeTcs
IpUHUMATh ¥ =0,5.

PacyeTHBIM UHTEPBAN NOBTOPHOrO 00CIHEA0OBAHUSA MO KPUTEPHUIO XKUBYUE-

a y
et Ly npuHMMaeTcs paBHEIM MHTEDBAIY pOCTa TPEIMHEI Ha BUIUMON

CTaiuy C yKa3aHueM BEPOATHOCTU PACUCTHHIX XapaKTEePHCTUK TPEIHHO-
CTOUKOCTH.

I1 2.3. PACYET HHTEPBAJIA HOBTOPHOI'O OBCJIENOBAHNS
Y3JIA
110 KPUTEPHIO KOPPO3MOHHOT O IIOBPEXKIEHIS
(PACYETHBIH CIVUAIL B)

I12.3.1. Onpenenenne cKOpoCTH KOPPO3HH

CKOpOCTh MOBEPXHOCTHOM KOPPO3WM MOKET OBITh ClLIEHECHA pacyeT-
HO-3KCIICPUMEHTANBHAIM MYTEM B BEPOATHOCTHOM IOCTAHOBKE MO JaH-
HBIM TOJIIUHOMETPHH HECYHIErO CEYEHHS B HECKOJBKHUX TOUKAX.

[IpouzpoauTcss pad 3aMepoB TOMIMHMHEI MeTaina (He MEHEe Tpex),
pE3yNbTATEl MOAREPrarOTCA CTAaTUCTHUSCKOHM 00paboTke, onpeneniercs
CKOPOCTh KOppO3¥M It TpeOYyEeMOU BEPOSATHOCTH pacyeTa.

3areM NPOM3BOAMTICA MATEeMaTHYECKas SKCTPanoiflisd 3aBHCHMOCTCH f

reOMETPHUYECKAX XAPAaKTEPUCTHK IONEPEYHOr0 CECYCHUS »; OT CpoKa
ciTy>k05l KpaHa L :
S, = £i(L) (32),
¥ YCTAHABJIMBAKOTCS 3HAYEHUI 3THUX XapaKTepHCTUK Ha MOMCHT Hadana H
OKOHYAHUS NIPEAnoIaraeMoro (BiIageblueM) OCTaTOYHOTO CpOoKa CITYKOBL.
[Ipu otcyrcTBHM 0OJiee paHHMX PE3YAHTATOB TOMIMHOMETPHH [AMS
KpaHoB cTapiie 20 neT NOIycKaeTcs CUMTAThL 3aBUCUMOCTH (32) AuHSH-
HBIMK, ¥ BBINIONHATH, HMX 3KCTPAIOILIUNIO, NMPUANMAS CKOPOCTh KOPPO3HH
paBHOH Vippp =0,05mr/200 mpu Bepostocty p=0,90, u nonaras, yTo
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KOPPO3HH C 3TOM CKOPOCTHIO NOABEPKEHEI BCE IOBEPXHOCTH PACCUUTHI-
BaeMOro CeUCHUA KaK C HAPY KHOM, TaK ¥ ¢ BHYTPESHHEH CTOPOHEL.

Ilpn npennonaracMoM W3MEHEHHM TPYIIbI arpeCCUBHOCTH CpPEAbL
(cm. Ilpunoxenune X5 x PA 10-112-5-97), pexomeHnyercs BBINTONHATE
TEXHHYECKOE NHArHOCTHpOBaHMe (TONMMHOMETPHIO) 00BEkTa He pee |
pasa B I'0J I YTOYHEHHSA 3aBUCHUMOCTEH (32).

3aBUCHMOCTH (32) pexOMEHAYeTCd NPEACTaBISThL B PacyeTe B BUIE
rpa@uKoB.

I12.3.2. Pacuer nHTEpBaNa NOBTOPHOIO 00C/IeN0BAHHS Y3J1a O
KPHTEPHIO NPeAeJbHOro KOPPO3uOHHOIo noBpexkieHns (o
Cay4aw b)

[Ipu oTCyTCTBHMM 0COOBIX pPEriaMEHTUPYIOIUX AOKYMEHTOB (IHCeM
1 pexoMeHJanui I ocroprexnansopa Poccun) npenenbHas BelmduHa Kop-
PO3MOHHOTO NOBPeXAeHus npunumMaercs paBHod 10% ot moMuHansHOM
IUIOWAiM CEYeHUS 00BEKTA.

OcCTaTOYHEIM CPOK CIYXOBI Loy O HOCTHIKEHMS 3TOr0 TOBPEXIC-

HUS OTPEACIACTCA MO IpadUKy 3aBUCHMOCTH (32) TPHMEHUTENBHO K
TUIOWIA M ONIEPEYHO0 ceueHusn 4.

PacueTHbI HHTEpBANT OBTOPHOTO 00CNEAOBAHUA [IPHHHMAETCS PaB-
HBHIM PacyeTHOMY OCTaTOYHOMY CPOKY CIyXOb! KpaHa [0 KpUTEPUIO fpe-
NEABHOI0 KOPPO3MOHHOIO TOBPEKICHUS, €C/IM YBEJIAYCHM I'PYIIbLI ar-
PECCUBHOCTH CpElbl B TCUCHUE 3TOr0 HHTEPBaIa He IPOUCXOIUT:

Liore = Locr [zeT] (33).

B npoTHBHOM CiIyuae B TEYCHHE OCTAaTOYHOI'0 pecypca TONIHNHOMET-
pHs y3J1a JOJDKHA IPOBOAMTHCS HE pexe | pasa B roa,

I1o pe3ynpTaTaM TONMUHOMETPHY KAXKIBIA pa3 A0JDKHA BHINOJIHATHCS

KOPPEKTHUPOBKa 3aBHCUMOCTH (32) M YTOYHEHHE paCUETHOro HMHTEpBasa
TIOBTOPHOI'0 00CNENOBaHNU.

112.3.3. Ilposepka y31a no KPUTEPHUSIM HPEACTHHOr0 COCTOSIHHSA
HA MOMEHT OKOHYAHHSI HHTEPBAaJia NOBTOPHOTO 00cIef0BaHU

Jins y37OB, HHTEPBAJI IOBTOPHOTO 00CHeN0BaHus KOTOPEIX pacCyuTaH
10 KPUTEPHIO TIPEACIBHOTO KOPPO3HOHHOIO MOBPEKACHHS, NOMKHA ObITh
BBLITTOJHEHA IPOBEPKa 110 OAHOMY U3 KPUTEPHEB TIPENEIIBHOr0 COCTOAHMA:

- €CJIY TIpH YMEHLINEHNH TIONEePEeYHOTO CEUYEeHHMT pacCMaTpHUBaEMOro

y35la CPEIHEE HaNpsHKCHHE UMK/Ia Harpy»KeHMs pacreT (pacTaHyThii
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y3€JI), TO NPOBEPKa BHIIONHAETCS [0 KPUTEPHIO BA3KOT0 paspylile-
HHR;

- €CH¥ IPH YMEHBIICHUH IONIEPEYHOTO CEeYEHH pacCMaTpUBAEMOrQ
y3Jla CpeiHee HanpspDKeHUe NUKIIAa Harpy»KeHusd NMaaacT (CKaThid y3en),
TO IIPOBEPKA BEITIONHAETCS 110 KPHTEPUIO NT0TEPH YCTOHYMBOCTH;

[Iposepku BemonHgrOTCA Ha ocHoBe MeTtoauk CT10O 24.09-5821-01-93.
HuTepBan noBTOpHOIro 00C1eN0BAHNS KPaHa NPHHHUMAETCS 10 HaH-
MEHbIIEMY 3HAYEHHI0 CPEeAH BCEX PACCYHTAHHBLIX Y3JI0B M OPH Bepo-
SITHOCTH 0e30TKa3HO# padoThl, COOTBETCTBYIOUIEH BEPOATHOCTU pac-
YeTHOH OLICHK.



