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Mpepncnosue

1PA3PABOTAH OTKPbITbIM aKLMOHEPHbIM 06LW,ECTBOM «Hay4YHO-UCCNeA0BaTENbCKUA UHCTUTYT 3HEPreTu-
yeckux coopyxeHuii» (OAO «HUNIC»)

2 BHECEH TexHn4yecknm KOoMmTeToM no ctaHgapTusauum TK 330 «lMpouecchl, 06opyaoBaHue n aHepretu-
yeckne CUCTeMbl HA OCHOBE BO306OHOBISAEMbIX MCTOYHUKOB SHEPTUN»

3YTBEPX/EH VI BBEJIEH B IEVICTBUE Mpukasom GefepansHOro areHTCTBa N0 TEXHUYECKOMY perynu-
poBaHMWIo U MeTponorumn ot 6 ceHTa6psa 2013 r. Ne 1050-cT

4 BBEJLEH BINEPBbIE

MpaBuna NpUMeHeHNa HacTosiLero cTaHjapTaycTaHoBneHsl BIOCT P 1.0—2012 (pa3gen 8). UHdop-
Maumus 06 U3MeHEHUAX K HacT osilleMy cTaHgapTy Ny6/nMKyeTCcs B eXerogHom (Nno cocTosaHU0 Ha 1aHBaps
Tekylleroroja) nHpopMaLnoHHOM yKasaTefne «HaunoHanbHble CTaHAapThi», a opuunanbHblil TEKCT Usme-
HEHW N NoNpaBOK— B €XeMeCA4YHOM UH(DOPMAaLNOHHOM YKasaTene «HaunoHanbHble cTaHgapThi». B cnydvae
nepecMoTpa (3aMeHbl) UM 0T MeHbl HACT OSAILLero CTaHAapTa CooTBeTCTBYLULee yBeJoM/eHne byaeT ony6-
NMKOBAHO B 6/imxaiillem BbiMyCKe eXXeMeCA4YHOoro NHhopMaLnoHHOTo ykasaTensa «HaunoHanbHble cTaHaap-
Thbi». CooTBeTCTBYWLWas MHpopMaLms, yBBAOLWBHNO U TEKCT bl pasMeLlaln T CcA Takxe B UH(OopMaLOHHO
cucTeme 06LLEero noib30BaHNa — Ha opuLnanbHOM caitTe PefepanbHOro areHTCTBa Mo TeXHUYEeCcKoMy pe-
ryMpoBaHuio u MeTponorun B ceTu IHTepHeT (gost.ru)

©CTaHgapTuHdopm, 2014

HacTtosiwuii ctaHaapT He MOXeT 6bITb MOMIHOCTLIO UM YACTUYHO BOCNPOU3BEAEH, TUPAXKMPOBAH U pacnpoc-
TpaHeH B kayecTBe ohULManbLHOro n3faHna 6es paspelleHns defepasnbHOro areHTCTBa No TeEXHUYECKOMY pery-
NIMPOBaHMI0 U METPOIOTUN
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BsepeHune

Hactoawwmii ctaHpapT paspaboTaH € y4yeTOM MNOJIOXEHWI MpoekTa MeXAyHapogHOro craHgapTta
M3K 61400-4 Ed. 1.0 «Typ6uHbl BeTpoBble. HacTb 4. Tpeb0oBaHUA K NPOEKTUPOBAHUIO TPAHCMUCCUIT BETPOBbIX
Typ6bun» (IEC 61400-4 Ed. 1.0 Wind turbines — Part 4: Design requirements for wind turbine gearboxes).

HacToawwmii ctaHgapT onpefenseT MUHUMabHble TpeboBaHUsA K cneundmkauny, NpoeKTUPoBaHUIo 1
KOHTPOJ110 PeAyKTOPOB BETPOBbLIX TYp6UH. OH He npefHa3HayeH A1 UCNOob30BaHUSA B KaueCTBe NOJHOl cneyu-
chrKaLm KOHCTPYKLUN NN MHCTPYKLMMW 418 NO/THOMAacLITabHOro NpOeKTMPOBaHUS TPAHCMUCCUIA BETPOYCTaHOBOK.
He NpeAHa3HavyeH AN o6ecnevyeHns NPoOM3BOLAUTEIbLHOCTY KOMMN/TEKCHbIX MepeaaToYHbiX cuctem. Hactoawui
cTaHAapT He peKoOMeHAyeTcs A8 NCNO/b30BaHUA OMbITHBIMU NPOEKTUPOBLLMKAMU LLeCTePeH, CNOCO6HbIX BbIOK-
paTb KOPPEKTHbIe 3HAYEHWA ANA Pa3/INUYHbIX KO3 UL MEHTOB, OCHOBbLIBASACH Ha OMbITE BbIMO/IHEHUS aHANOTUYHbIX
NPOEKTOB U NX B/IMSAHWA Ha Takne (hakTopbl, Kak cMaska, edopmaLns, 4ONYyCTUMble MOTPEeLHOCTN NPpY NPOU3BOA-
CTBe, MeTa/lyprus, ocTaToyHoe HanpsXXeHne n guHammka cuctembl. OH He NpefHasHayeH 4158 UCNONb30BaHUA
06LWMMK NPOEKTUPOBLLNKAMU.

HekoTopble TpeboBaHUA 3TOr0 cTaHAapTa MOryT 6bITb MU3MEHEHbI, CNIN He ByAyT cornacoBaHbl 6e3onac-
HOCTb M HaAieXHOCTb NepefaToyHoli cucTemsl. MpUHATHE 3TOrO CTaHAapTa He 0CBO6OXAaeT OT HE06X04MMOCTH
Cc06104eHNA APYTUX MPUMEHUMBbIX COrNaLleHNiA.

HacTtosawwii ctaHpapT ABNsSeTCSA PYKOBOACTBOM MO aHaM3y Harpy3ok BeTPO3HepreTuyecknx ycTaHoBOK
(BAY) npuMeHNTENbHO K pacueTy 3ybuyaTbix nepefay n a1eMeHTOB PeyKTOpPOB.

HacTosAwuii ctaHaapT paccMaTpruBaeT Takne nepefaToyHble 3/IleMeHThl, kak 3y6yaTtblie nepegayn, Kocosy-
6asa nan LMaMHapuYeckas WecTepHN N NX KOMGUHaLMM B NapasaiefibHbiX Y 3NULUKANYECKUX PACNONOXEHUSIX B
OCHOBHOIi OCU [eliCTBUSA MOLHOCTU. DTOT CTaH4apT He NPUMEHUM K Baniam oT6opa mowHocTn (BOM (PTO)).

Takxe B HaCTOAWMWIA CTaHAAPT BKIOYEHO PYKOBOACTBO MO NPOEKTUPOBAHWIO Ba/1I0B, MHTePMeicoB BTYOK,
NOAWMNMHNKOB 1 NepeAaloLnx KOHCTPYKUNA 4N pa3paboTku NOMHOCTLIO MHTETPUPOBAHHOM KOHCTPYKL MM, KOTO-
pasi CTpOro cOOTBeTCTBYET 3KCMNyaTalMOHHbIM Tpe6oBaHNAM.

TpeboBaHMs kK cMa3ke TPAHCMUCCKM YCTAHOB/IEHbI HA OCHOBE NMPOBEEHHbIX UCNbITaHW NPOTOTUMNOB U FOTO-
BOI nMpoAykumn. Hactoawuii cTaHgapT OpMeHTUPOBaH Ha aKCcniyaTauuio n obecnyxumsaHme pegykropa.
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HALUMWOHANDBHLI K CTAHOAPT POCCUMNCKOW SELEPALUNMN

Bo3o6HoBNAeman aHepretnka. BeTpoaHepreTuka
YCTAHOBKW BETPOSHEPIETUYECKWE
YacTtb 4
MpoekTupoBaHMe TPAHCMUCCUIA BETPOYCTAHOBOK.
TexHuyeckune TpeboBaHusa

Renewable power engineering. Wind power engineenng. Wind turbines. Part 4.
Wind turbine gearboxes designing. Technical requirements

[ata BBefeHns — 2015 — 07 — 01

1 O6nacTtb NpUMeHeHUs

HacTosawuii ctaHgapT onpegensieT MUHUMabHble TpeboBaHuMs K cneyudukalum, NPOeKTUPOBAHUIO U KOHT-
pOJIt0 peyKTOPOB BETPOBbIX TYP6VH. OH He NpeAHa3HauveH A8 UCNob30BaHUs B kayecTBe NOTHOW cneymduka-
LMW KOHCT PYKLUU WM MHCTPYKLUKN NS NOSTHOMACLL TabHOro NpoeKTMpoBaHUa TPaHCMUCCUA Be TPOyCTaHOBOK,
He npefHa3HayYeH AN o6ecnevyeHns NPON3BOAMTENBHOCTM KOMMN/IEKCHbIX MepeaToyHbiX cucTeM. Hactoswui
CTaHAapT He peKoMeHAyeTcs A9 NCNOb30BaHUS OMbITHBIMU NPOEKTUPOBLLMKAMU LLeCTEPEH, CNOCOBHbIX BblGU-
paTtb KOPPEKTHbIE 3HAYEHNS A1 PA3/INYHBIX KO3 (ULNEHTOB, OCHOBbLIBASICb Ha OMNbITE BbINOIHEHUSA aHANOTUYHbIX
NPOEKTOB U UX B/IMAHUA Ha Takune (hakTopbl, Kak cMaska, fledhopmaLus, 4ONyCTUMbIe MOTPEeLHOCTN NPY NPON3BOA-
CTBE. METaNNyprusa, ocTaToOYHOE HanpsXXeHne n guHamumka cucteMbl. OH He NpefHa3HayeH 415 NCNONb30BaHUSA
06LLMMY NPOEKTUPOBLYUKAMMK.

HacToawwmii cTaHaapT NpUMeHAEeTCs K MyNbTUNANKATOpaM B TPAHCMUCCUAX BETPOBbLIX TYPOUH C TOPU30OH-
TasIbHOW OCbt0 BpaLLeHNA C HOMUHA/IbHOW MOLLHOCTLI0 601ee 500 KBT 6eperoBoro v npuépexHoro (odpLopHoro)
pasmeLyeHus.

HacToawwmii ctaHfapT paspaboTaH Ha OCHOBE KOHCTPYKLMWI pefyKTOPOB, MCMOMb3YOWNX POSTMKOBLIE
NOAWMNNHUKN. OH MOXEeT ObiTb NPUMEHVM U K MOAWMMHMKAM KAaYeHWs, HO UX UCMOIb30BaHNE U OLEHKa B
HacTosILWEeM CTaHAapTe He NpUBeAEHbI.

2 HopmaTunBHbIE CCbIIKU

B HacToAwem cTaHAapTe MCNO/b30BaHbl HOPMATUBHbLIE CChIJIKN Ha CriefyloLne cTaHaapThl:

FOCT P 50891—96 PeaykTopbl 06W,eMaLIMHOCTPOUTENLHOTO NpUMeHeHuns. O6LLmMe TeEXHNYECKMe ycnoBus

FOCT P 50968—96 MoTop-peaykTopbl. O6uine TexHU4eckne ycroBsums

FOCT P 51991—2002 HeTpaaununoHHasa aHepreTuka. BeTposHepreTuka. YCTaHOBKM BETPO3HEPreTuyeckme.
O6LWwmne TexHnyeckne TpeboBaHms

FOCT P 52895—2007 (MCO 8579-1:2002) lWym malwwuH. NpruemoyHble ncnbiTaHns 3ybyaTbiX peayKTOpPOB Ha
Lwym

FOCT P 53708—2009 HedTenpoayKkTbl. )KMAKOCTU Npo3payHblie U Henpo3payHble. OnpegenexHne KNHemaTu-
YyecKoli BA3KOCTU U pacyeT AUHAMUYECKOWN BA3KOCTH

FOCT P 54281—2010 HedbTenpoaykTbl, CMa3oy4Hble macna u npucagkn. MeTtog onpegeneHuns oAbl Kyno-
HOMeTpunyeckum TutTposaHuem rno Kapny eéuwepy

FOCT P 54418.1—2012 (M3K 61400-1—2005) Bo3o6HoBNsieMas aHepreTrka. BeTpoaHepretuka. YcTaHoB-
K BeTpoaHepreTuyeckme. Hactb 1. TexHnyeckme TpeboBaHns

FOCT P ICO 5725-2—2002 To4yHOCTb (NpaBUIbHOCTb M NPELN3NOHHOCTL) METOAOB 1 pe3ynbTaToB u3mepe-
Huii. YacTb 2. OCHOBHOW MeToA onpeAeneHns NOBTOPSEMOCTM U BOCNPON3BOANMOCTY CTaHAAPTHOTO MeToAa n3-
MepeHuit

N3paHve opuumnansbHoe
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FTOCT PN C016889—2011 NiaponpuBos 06 beMHbIA. PunbTpbl. MeTo[ MHOTOKPaTHOro NPONyCcKaHns Xua-
KOCTW yepes punbTPO3IEMEHT 415 ONpefeneHns XxapakTepucTuk unbTpoBaHns

FOCT 18854—94 MoAWwnnHUKN KauyeHus. Ctatnyeckas rpy3onofbeMHOCTb

FOCT 18855—94 (MCO 281—89) MNoAWNNHUKA KayeHuns. luHamMmunyeckasa pacyeTHas rpy3onogbeMHOCTb U
pacuyeTHbI pecypc (4OTOBEYHOCTb)

FOCT 21130—75 M3aenuna anekTpoTexHmyeckme. 3axnmbl 3a3eMnsaiolme v 3Hakm 3azemneHmns. KoHCTpyK-
Lu1s 1 pasMmepsl

FOCT 21354—87 Mepepaun 3ybuaTtbie LMAMHAPUYECKME 3BOIbBEHTHbIE BHELLHErOo 3auensieHns. PacyeT Ha
NPOYHOCTb

FOCT 25301—95 PepgykTopbl uunnHgpuyeckue. NMapameTpbl

FOCT 27701—88 PenykTopbl YUepBAUHble LunmHapuyeckme. OCHOBHbIE NapameTpbl

FOCT 29285—92 PeayKTopbl U MOTOpP-peaykTopbl. O6uime Tpe6oBaHNs K METOAAM UCTbITAHWUIA

FOCT NCO 8579-2—2002 Bubpauus. KOHTpOb BUGPALMOHHOIO COCTOAHMSA 3y64aTbiX MEXaHU3MOB Npu
npuemMke

FTOCT NCO/M3K17025—2009 O6wwme Tpeb0BaHMA K KOMNETEHTHOCTM UCMbITATENbHbIX Y KANTMOPOBOYHbIX
nabopartopwuii

NMpumeyaHune — MNpy NONb30BAHUN HACTOALMM CTAHAAPTOM Lie/iecoo6pa3Ho NpoBepuTb AeiCTBUE CCbIouY-
HbIX CTaHAAPTOB B MH(POPMALMOHHOW CUCTEME O6LEro NoNb30BaHUs — Ha ouumanbHOM caiite deaepasbHOrO areH-
TCTBa MO TEXHUYECKOMY PEry/IMpoOBaHMIO U METPOSIOTUMN B CETU VIHTEPHET M/N MO eXerogHoMy MH(OPMALMOHHOMY yKa3a-
Tento «HaunoHanbHble CTaHAAPTbI», KOTOPbIA 0NyG/IMKOBAH MO COCTOSIHUIO Ha 1 siHBapsi TeKyLiero roga, v no BbiMyckam
€XeMeCSAUHOro MHMPOPMALMOHHOIO yKasaTesns «HaunoHabHble CTaHA4apTbl» 3a TeKywwuidi rod. Ecnv 3amMeHeH CCblfioy-
Hblli cTaHZapT, Ha KOTOpbI/i AaHa HeAaTUpOBaHHas CCblKa, TO PEKOMEHAYETCS UCMOMb30BaTh AECTBYIOWYO BEPCULO
3TOr0 CcTaHAapTa C YY4eTOM BCEX BHECEHHbIX B [aHHYIO BEPCUIO M3MeHeHWi. ECNM 3aMeHeH CCbIIOYHbIA CTaHaapT, Ha
KOTOpPbI faHa AaTupoBaHHas CCblKa, TO PEKOMEHAYETCS MCMOMb30BaTb BEPCUIO 3TOFO CTaHAapTa C yKa3aHHbIM Bbllle
rofioM yTBepXaeHusi (NpuHaATUs). ECAn nocse yTBepX4eHUsi HACTOSILLEero CTaHAapTa B CCbI/IOYHbIV CTaHAAPT, Ha KOTOPbIV
[aHa AaTupoBaHHas CCbiNka, BHECEHO M3MeHeHWe, 3aTparvBaloliee MOJIOXKEHMWEe, Ha KOTOPOe faHa CCbljika, TO 3TO
NosIoXeHNe PEeKOMeHAYeTCs NPUMEeHsITb 6e3 yuyeta M3MeHeHusi. ECAM CCbINOYHbIV CTaHAapT OTMeHeH 6e3 3aMeHbl, TOo
NnosioXeHne, B KOTOPOM fiaHa CCbi/Ika Ha Hero, PeKOMeHAyeTCsi MPUMEHSATb B YacTW, HE 3aTparvBaioleil 3Ty CCbIIKY.

3 TepMmuHbI 1M onpegeneHns

B HacToflwem cTaHAapTe NPUMEHEeHbI cneayoLe TePMUHbI C COOTBETCTBYHOLLMMY ONpeaenieHNaMu:

3.1 Bnageney BeTpo3HepreTuyeckoin yctaHoBku (wind turbine owner). /inuo, Kynueliee BeTpo3Hepre-
TUYeCKYl0 yCTaHOBKY M obecneynBaloLlee ee akcnayaTaymio. Bnagenew MoxeT 3aknto4aTb KOHTPAKT C pa3nyHbI-
MU OPUANYECKUMU UL AMU ANA yNPpaBieHNs, PEMOHTa N 06CNYX1MBaHNA BETPO3HEPreTMYecknx ycTaHoBOK, ofHa-
KO 3Ta 0COO6EHHOCTb HE y4YnUTbIBAETCA B HACTOALLEM CTaHAapTe.

3.2 BpeMeHHble nocnegoBaTenbHOCTH (time series): Habop paga BpeMeHHbIX Harpy3ok, ON1CbIBaLLLNX
pasnnyHble aKkcnayataumoHHble pexumbl B3Y. 3Tn BpemMeHHble nocnefoBaTelbHOCTU BMeCTe C UX COOTBETCTBYIO-
LWMMMN BEPOATHOCTAMYU MOSAB/IEHUSA ONpefensaT NUCTOPUIO HarpyxeHns BAY Bo Becb nepnof pacyeTHOro cpoka
cnyx6bl, cM. 5.1,

3.3roHgona (nacelle): MomeleHne, pacnonoxeHHoe Ha Bepxy 6allHn ropu3oHTanbHO-0CEBOI BETPOBOA
YCTaHOBKM, B KOTOPOM HaxoAUTCA pas3/inyHbie 3/1eMeHTbl, Hanpumep, TpaHCMUccus.

3.4 aBoliHOW nogwwnnHuk (paired bearings): [iBa nogWwnnH1Ka o4HOro TvnNa B 04HOM MeCT e pacnosioxe-
HUSA. TpyM 3TOM UX CNOCOBHOCTL BblAEPXMNBATbL pajnanbHble Harpy3ku yasanBaeTcs, a CnoCOOHOCTb BblgepXu-
BaTb OCEBYI0 Harpy3ky ymMeHbllaeTcs BABOe.

3.5 aByxpAAHbIi nogwunnHuk (double-row bearing): MogwmnnHke AByMSA psagamMu Ten kavyeHns.

3.6 uHTepdeiic (interface): MpaHuLbl pegykTopa, onpeaeneHHble ero Pu3nyeckumM KpenneHnem K apyrow
fetanu BOY. 06MeHOM KOHTPO/IbHbIMU CUTHANaMU, LUPKYNsauneidl TOpMO3HOM XUAKOCTU NN CMa3KOoM.

3.7 koappuumeHT 3anaca npoyHocTu (LRF) (load reserve factor): OTHOLWEHNE JONYCTUMON HarpysKku K
pacuyeTHOW Ans onpefeneHHoi getann. LRF moxeT 6bITb onpefeneH pacyeTHbIM MyTem no npejesny Npo4YHOCTH 1
npegeny ycranoctu.

3.8 nokanbHas HeucnpaBHocCTb (local failure): HemcnpaBHOCTb, Bbl3BaHHasA MPeBbILEHNEM MaKCUMab-
Ho gonycTumoli gechopmaLmm B KOUTUUECKON TOUKE.

3.9 MmakcMManbHasa akcnayaTauuMoHHaa Harpyska (maximum operating load): MakcumanbHas Harpys-
Ka, onpefesieHHas BapMaHTaMmu MPOeKTHbIX Harpy3oK Npu aHanmn3e ycTasnocTHOro HanpshkeHnus (cm. FTOCT P 54418.1).

2
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3.10 makcumym (ultimate): OrpaHnyeHue yncna nepegay, KOTopoe 06bIYHO CBA3AHO C MAKCMMYMOM Harpy-
304HOI cnoco6HOCTK, kak onpegeneHo B FTOCT P 54418.1, nyHKT 3.52.

3.11 mapkupoBka pacnonoxeHusa nogwunHuka (bearing position designations): Cnegywoune abbpesu-
aTypbl MOTYT 6bITb MICNO/Ib30BaHbI /19 ONpeAeeHns pacnosioxXeHns NoALWmnnHMKa (pacnosioxeHve sanaonpege-
NeHo B NyHkTe 3.22):

RS: pasmelleHHble Ha CTOpPOHe poTopa (06bIYHO HaBeTPeHHAasa CTOPOHA):

GS: pa3meLlleHHble Ha CTOPOHe reHepaTtopa (06bI4HO NOABETPEHHAsA CTOPOHA).

B cnyyae cABOEHHbIX MOALVMNHUKOB MOTYT 6bITh MPUMEHEHBI CleayloLine abbpesnaTypsbl:

IB: pacnonoxeHHble BHYTPY (KOHTaKTHOE KpensieHne BHYTPU NO OTHOLIEHMIO K Bany);

OB: pacnosioXeHHble CHapyXu (KOHTaKTHOE KpensieHne CHapyXu No OTHOLLEHWUIO K Basy).

3.12 matpuubl goxpaesoro notoka (rainflow matrices): Matpuubl AO0XAEBOro NnoToka, B KOTOPbIX
yCTa/IOCTHbIE HArpy3ku npeacTaBieHbl NPy NOMOLL M ABYX NMPOCTPAHCTBEHHbLIX MaTpuL, coAepXallux Kom4yecTso
LMKN0B COOBLITUI C NnogAnanasoHaMun cpeAHNX 3HAYEHUn 1 amnauTyg 3a unkn (cm. A.4.1).

3.13 meTog nokanbHoro HanpsxeHus (local stress method): B meToe N0KasibHOTO HaNPSXXeHUS YPOBHU
HanpsHxeHns onpeAensnTca aHaM30M CeKLUn Uam geTann B KPMTUYECKON TOUKe HEMCNPaBHOCTH.

3.14 HarpysoyHass cnocobHOCTb (xapakTepucTtuka) pegyktopa (characteristic load): fJonyctumas
Harpyska Ha BXO4HOM WM BbIXOAHOM Banax.

3.15 HeynopHbl it nogwmnnHuk (non-locating bearing): MogWWNHUK, OUKCUPYOLW NI TONBKO paguanbHyto
Harpysky («nnasaroLwnii NOALWNMHUK»).

3.16 noctaBuwunk cmasku (lubricant supplier): FOpngnyeckoe nuuo, nocTasnaloLee NPOU3BOAUTENSAM pe-
AYKTOpPOB, NpOM3BOAUTENAM M BNagensuam (Nonb3oBaTeNiM) BEeTPOIHEPreTU4eCcKMx yCTaHOBOK CMasky ANns pe-
[YKTOPOB BETPO3HEPreTUYeCKNX yCTaHOBOK. [MoCTaBLMK CMa3ku OTBeYaeT 3a ee Ka4eCTBO U OCOBEHHOCTH conps-
XEHNA CMEeXHbIX MOBEPXHOCTell, HO He 06s13aTesIbHO MPOVM3BOANT BCE COCTAB/AILIME CMA3KU N TOTOBBIN
NpPOAYKT.

3.17 npepenbHas Harpy3ka (extreme load): PacueTHas Harpyska nt060ro npomcxoxaeHus (akcnnyara-
LLMOHHOrO WM He3KCnayaTalMoHHOro), umewlwas Hanbosnbliee abCOMOTHOE 3HAYEHWO COOTBETCTBYHOLLEN
cocTaBrisiloLLeil Harpy3kn. MoxeT SiBNATbCS COCTaBAAOLWENR CUAbl, COCTABAOLWEA MOMEHTA, MOMEHTOM MW
pesynbTupytoLLein cunoi.

3.18 npon3BoAnTENb BETPO3HEpPreTnyecknx yctaHoBok (wind turbine manufacturer): FOpuguueckoe
N1, ocyllecTBAALLLEe NPOEKTUPOBaAHNE, NPON3BOACTBO U peannsalmnio BeTPO3IHepreTUYecknx yCTaHoBOK, 1
OTBETCTBEHHOE 3a 06ecneyeHre COOTBETCTBNA pefyKTOPOB Tpe60BaHNAM HaCTOSALLLEro cTaHAapTa.

3.19 npounsBogutens nogwunuuka (bearing manufacturer): KOpuanyeckoe nuuo, npoussogsuiee (a
Takxe, Kak npaBuno, noctasnsawoLee) NOALLNMNHUKN ANSA PeAyKTOPOB BETPOIHEPreTUYEeCKNX yCTaHOBOK, U OTBET-
CTBEHHOE 33 KOHCTPYKLUIO 1 3KCNTyaTaLlNOHHbIE XapakTePUCTUKN NOALLNMHUKA.

3.20 npoussoaunTens peaykropa (goarbox manufacturer): FOpuaunyeckoe nuuo, ocyLecTsstoLee npo-
eKTupoBaHue. NpoOn3BOACTBO pefyKTopa v ero getaneil. B npoekTnposaHue, NpoM3BOACTBO peyKTopa 1 ero ae-
Tanei MoryT 6bITb BOBIEYEHBI HECKO/IBKO HOPUANYECKNX UL, O4HAKO 3Ta 0COBEHHOCTb He YUnTbIBAETCA B HACTO-
Allem cTaHgapTe.

3.21 pacueTHbIi cpok cnyx6bl peaykTopa (gearbox design lifetime): MpomexyTok BpemMeHu, B TeyeHue
KOTOPOro A0MKeH co6n04aTbCa KPUTEPUIA He MPEeBbILEeHNA Npejena NpoYHOCTU ANA MaTtepuanagetanein peayk-
Topa. HekoTopble nognexatne peMoHTy 1 6biICTpOM3HaLLIMBAaEMble AeTann MOTyT UMeTb MEHbLUWIA pacyeTHbIN
CPOK CMYX6bl, YHEM CPOK C/YXObl, yCTAHOBMEHHbIN 415 peAyKTopa B Lie/oM.

3.22 pacuyeTHasa Harpyska peayktopa (gearbox design load): Harpyska, npu KoTopoli He HapyllaeTcs
npegen NpoYyHocTn 6o getann peaykropa. OHa paBHa Harpy304HO CNOCOBHOCTU, YMHOXEHHOW Ha YaCTHbI
K03thhuyeHT 6€30NacHOCTN Harpy3kn (CM. NYHKT 6).

3.23 opraH no cepTtudunkayum (certification body): CeptucrkaLmoHHas opraHmsanmns, kotopas npoBoAnT
OLeHKy (noATBepX/AeHne) COOTBETCTBIA PeAyKTOPOB BETPOIHEPreTMYeCcKNX yCTaHOBOK TpeboBaHUAM cTaHaap-
TOB.

3.24 ynopHblii nogwunHuk (locating bearing). MogWwWnnNHWK, noagepxuBawLWmnii ocesble cubl B 0601X
Hanpas/IeHUAX («PUKCUPYIOLL NI NOALNMTHUK).

3.25 akBMBaneHTHas Harpyska (equivalentload): YcnosHasi nepemeHHas Harpyska, kotopas npvonpege-
NIEHHOM YuUCfe LUUKNOB Bbl3biBAET TAKOE Xe paspyllieHne, Kakoe MOoXeT 6biTb NPU KONEeBNIWNXCA 3HAYEHNSAX
chakTnyeckoii Harpy3skv npu onpegesieHHOM nokasaTesie CpokKa CyXobl.
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4 O603HayvYeHNa N cokpalweHus

4.1 O603HaYeHNA N e4UHNLbI U3MEPEHNUSA

B HacToAWEM CTaHAApTe UCNO/b3YHTCSA YPABHEHNS U COOTHOLLEHNSA U3 HECKOIbKUX UHXEHEPHbIX Cnewm-
aNbHOCTEN. N03TOMY B HEKOTOPbIX C/lyYasx onpegesieHnss HeKOTOPbIX CUMBOJIOB NepecekatnTcs. TeEM He MeHee
BCe 0603HAYEHUs, NCNOJb3yeMble B HACTOSALLEM CTaH4apTe, Nepeymnc/ieHbl B HacTosAWwemM pasaesne. JononHu-
TefNbHblE onpegenerus (B cydae BO3MOXHON HeonpeaeieHHOCTN) NpeAcTaB/ieHbl B NyHKTaXx, rae 0603HaYeHns
MCNO/b3YIOTCS B ypaBHEHUAX, rpadiukax uim TekcTe.

O603HavYeHne
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HanmeHoBaHue BE/INYNHbBI

ycKopeHue

60/bLIAasA NOYOCh KOHTAKTHOTO anaunca Hertzian

KO3 PULMNEHT perynnupoBaHuns cpoka cnyxbbl B HaLeXHOCTH
npegenbHas gedopmauns

npegensHas gedopmauns

Manas noayocb KOHTaKTHOro annaunca Hertzian

KO3ahhnumneHT ynpyroctun

yAeNibHOe HanpsxeHne

cTaHAapTHas HOMUHaNbHaA AMHAMUYeckasa Harpyska nogLwnnHuka
npuBeAeHHbIV NoKasaTenb cpoka cnyx6bl Npu /-M YPOBHE Harpysku
yAenbHOe YyNnpyroe HanpsXxeHue B TOUYKe S

ynpyras nocTosiHHas NoALlunnHnka

cTaHfapTHas HOMUHaNbHaa cTaTnyeckas Harpyska noAWwmnnHmkKa
TEH30p 3/1aCTUYHbIX HANPSHKeHWUI ANA yAeNbHOW Of4HOOCHO Harpy3ku B
To4Ke

TEH30p 31aCTUYHbIX HANPSXEHWUIA 4NA yAENbHON Harpy3Kkn K B TOUKe S
cpefiHee 3HaYeHne TeH30pa 3/1aCTUUYHbIX HANPSXEHN B TOUke S

KO3(h OULMEHT KOHTAKTHOTO OKPYr1eHNs

NPUPOCT TOPMOXEHNA

CyMMapHble NoBpexeHuns

NOBPEeXeHNS, BbI3BAHHbIE LIUK/TOM i

AvnaMeTp 3fieMeHTa KayeHus B NoALLnnHuKe

AvamMeTp 3ybuyaToro wkusa B POSIMKOBOM NOALINNHUKE

NOCTOSIHHAsA NOAWNMHNKA, MaKCUMasibHOe 3HaYeHne OTHOLLIEHNS 0CeBOi
K pagnanbHbiM Harpyskam,FJIFr

KO3(hhNLMEHT 3arpsA3HEHNA CMa3kn

TEH30p 3/1aCTUYHOTO HaNPSXXeHUA B TOYKE S U MOMEHT BpemeHu f
TEH30p NI0KaNbHOV aMnAnTYAbl HANpsHKeHns

TEH30p 3KBMBANTEHTHbIX aMNANTY A HanpsXeHna

TEH30p CPefiHEro /I0Ka/IbHOTo HanpsXXeHns

MOAY/b ynpyrocTu (moaynb KOHra)

cuna

[,0NYyCTUMBbIA HAKNOH

UTOroBasi pasperympoBka 3alenneHuns, Bbl3BaHHasA OTKIIOHEHUAMU LieH-
TPOBKYM Basia OTHOCUTE/TbHO UAeanbHO 0CK. 3adKCMPOBAHHOW B LUMPK-
Hy 3y6uyaTtoro BeHua

accumMeTpUYHOE OTK/TIOHEeHNe

oceBasi Harpyska NoALmnNHUKa

BMHTOBOE OTK/IOHEHME CKaTa LecTepHun

pasperynupoBka 3aLensieHus WecTepHU, Bbl3BaHHas NOrPeLHOCTsIMU
npovsBoAcTBa

pagvanbHas Harpyska noAwunnHuka

pafmanbHblii 3KCnyaTaunoHHbIA 3a30p NOALWUMHUKA

MOMEHT UHEepPL MU, NHAEKCUPOBAHHbI COOTBETCTBYHOLMMU OCAMU X. Y, Z

EanHuuga
(mm/c2)
[Mm]

{%]
(%]
[mm]

[H/mm. H m/pag]
[MNa/H, MMa/(Hm)]
[H]

[%]
[MNa/H, MMa/(Hm)]

[H]
[MNa/H, MNa/(H m)]

[MNa/H, MMa'(Hwm)]
[MNa/H. MMa/(Hm)]

[Mwm]
[mm]

[MMa]
[MMNa]
[MNa]
[MMa]
[MMa]
[H]
[Mmm]

[mm]

M
[H]
[mMm]
[MM]

[H]
[mm]
[krm 2]



FOCT P 54418.4—2013

K nokasaTe b CTENEHU Hak/I0Ha CUHTE3UPOBAaHHOI 3aBUCUMOCTH aMNANTY-
Obl HANPSHKEHUSA OT YMCa LNKIOB HanpshkKeHus
K KoadhhULMeHT pacnpeaeneHHoN Harpysku Ans Hanbosee HarpyXeHHOro
ponvka
*r KO3(hhULMEHT Harpyskun 3auenneHms
KFa KoadhpmLMeHT nonepeyvHon Harpy3skn (HanpsxxeHune n3rnba)

KO3hhULMEHT 3arpy3ku CTOPOHbI (HanpsXXeHunsa n3rnba)

KO3hPMLMEHT MONepeyHoli Harpy3kn (KOHTaKTHOe HanpsHkeHue)
KO3hhnLMEHT 3arpy3kn CTOPOHbI (KOHTAKTHOE HanpsxeHune)

OTHOLIEHME MaKCUMasIbHOr0 KOHTAKTHOTO JaBeHNS KIMHERHOMY KOH-
TaKkTHOMY flaBNeHunto 6e3 CMeLLeHuns

K. OTHOLLEHNE MaKCUMasIbHOrO KOHTAKTHOIO JaB/ieHUs CO CMeLlleHNeM K
MaKCUMasibHOMY KOHTaKTHOMY flaB/ieHNI0 6e3 CMelleHns
K, AVHaMnyecknii koaduLmeHT
L Be/IMYNHA Harpy3kun [H nan H m]
l-ioim./ NMpUBeAEHHbI 3TA/IOHHbI HOMUHAMbHBIA CPOK CNYXObl NPY YPOBHE Ha-
rpysku /c 10 % BepOoATHOCTbLIO HeucnpasHocTH, B 106
La amMnanTyga Harpysku [H nan H m]
Letq SKBUBAaNIEHTHAA aMNINTYAa Harpy3Kku [H nan H M)
npeaen ynpyroi Harpysku [H nnn H m]
A 6a30BblIil CPOK CNYXObI 14]
MO BpeMeHHas 3aBUCMMOCTb Harpysku aieMeHTa K [H v H m]
n cpeaHaa Harpyska B aueiike [H van H m]

npuBeeHHbI 3Ta/IOHHbI HOMUHA/IbHBIA CPOK C/TYX6bI NPY BEPOATHOCTH
HeucnpasHocTu . B 106
nokasare/slb pac4eTHOro CpoKa C/yX6bl NPy BEPOATHOCTU HEMCNPaBHOC-

™ n. B 106
npeaen NONHON TeKy4YeCTn Nan npeaesn NaacTuyeckoi TekyvyecTu [H nan H m]
LRF, KoadhhmLMeHT pe3epBa Harpy3ku npu ycrtanoctu
LRFU Ko3adhpnLMeHT pe3epBa Harpy3ku Npu NnpeaenbHol Harpyske
M ahbpekTMBHAA ANNHA PONNKa [MMm]
T macca [kr]
T YNCN0 AYEEK B CMEKTPE Harpysku
M MOMEHT [Hwm]
T, HOpManbHbIN MOAYNb 3ybua [MMm]
n BEPOATHOCTb HEMCNPABHOCTH [%]
n BpalaTesibHas CKOpoCTb [MUH-]
9./ 3KBMBANIEHTHAA CKOPOCTb BY-/ Auelike cnekTpa Harpysku [MUH-]
n/Uav m YNCI0 LUMKIOB B H1 UINY-M YPOBHE Harpysku
N 4YMCNO LUMKNOB B 3aBUCMMOCTUN HANpPsHXXKeHNe — CPOK CYXObl
b 4YMCNO LUUKNOB Ha U3rnbe 3aBUCUMOCTU HaNpaXeHne — CPoK CAyx6bl B
o6pasuax 4ns ucnbiTaHuii, U3 UCNbITaHWI C MOCTOSHHBLIMW aMNANTYAaMm
nepemMeHHbIX
w npuemsieMoe YAC/0 LUKNOB Ha /-M yPOBHE HArpysku, Nosy4eHHoe C CUH-
Te31POBaHHON 3aBUCUMOCTUN aMMINTYAbl HANPSHKEHUS OT Ynca LUKIoB
HanpsxeHns
w KONIMYyecTBO pas3. Korga LMk Y-McoBepLllaeTcs B TeYeHne BCero pacyeT-
HOTO CpOKa CNyxXo6bl
y nokasartenb Yncna Lnknos
n pla,QF KO3 hMLUMNEHT ceKkLMmM AN 06LLeli HencnpaBHOCTU, NNOKAILHOTO HanNps-
XXEHWA N0 OTHOLWeHU0 K Rp
nplaLF KO3 hMLMEHT cekunn ANA NOKaNbHON HEMCNPaBHOCTU, IOKaNbHOrO Han-
PAXEHNA MO0 OTHOLWIEHWIO K /7P
nro( nokasaTesib yucsna LnKIos
p nokasaTesib CTEMEHN B ypaBHEHUW pacyeTa cpoka cnyx6bl nofWunnHmMKa
P AVNHaMUYeckan aKBMBa/IeHTHaA Harpy3ka noAwmnnHuka H]
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Prax

YPOBEHb Harpy3ku B I-ii nj -1 A4elikax cnekTpa Harpysku

KOHTaKTHOE AaB/ieHne NoAWUNHMKA B TOUKE KOHTaKTa

cTaTnyeckasn aKBMBaNIeHTHAA Harpyska nogwunnHmka

3/1eKTpnyecKast MOWHOCTbL reHeparopa

NPMGANXKEHHOE 3HaYeHNe KOHTaKTHOro aBAeHna NOALWUNHNKA NPU Nn-
HeliHOM KOHTaKTe

NPUGINXEHHOE 3HAYEHNE MAaKCUMaslbHOTro KOHTAKTHOroO AaB/ieHnUs npu
NIMHEAHOM KOHTaKTe

MaKCcMManbHas Harpyska efiuHM4YHOro poanka B NOAWMUNHUKE C gnamert-
pasibHbIM 3a30pOM

0,0N19 BpEMEHU, LLUKNOB UM 060POTOB B i-M YPOBHE Harpysku

ob6beM macna

KO3hPULIMEHT aCUMMETPUM LiMKNa HanpskeHui

paguyc aneMeHTa KayeHnsa B NI0CKOCTU BpaLleHUs ocu

pagnyc [OPOXKM KauyeHUs B KOJbLie NOAWMNNHUKA NePneHAnKyISPHO K
pa3bopHoMYy xenobky

cpefHeapumeTnyeckas WepoxoBaTocTb

npegen NPOYHOCTM UM MPOYHOCTb Ha CxaTne

npeaen TekyyecTu (Touka Teky4yecTu UIn yCN0oBHaA TOUKa TEKyYeCTun coc-
TaBnset 0.2 % npegena nnacTuyeckoi gedpopmauum)

CpefHsAs BbiCOTa HEPOBHOCTEN LWepoXoBaToOCTH

ABUWXeHne

nepeMeHHas pacnosioxeHus (no3nuum)

KOHTaKTHOE CONPUKOCHOBEHNE

KO3(hhULMEHT cTaTnyeckoli 6e30NacHOCTH NOALINMHUKA

Ko3hhuumeHT 6e30NacHOCTM Npu n3Hoce

KoadhpuuymeHT 6esonacHoCTH Npy NoNoMKe 3ybua

KoahuumeHT 6e30nacHOCT NpKU BbiKpalnBaHum

nepemMeHHas BpeMeHM

WNHAEKC BA3KOCTH

OKpYXHas CKOpoCTb

NOCTOSIHHAA NOALWMNNHUKA, KO3 DULMEHT cTaTUUYECKO paguanbHoi Har-
py3ku

MOCTOSAHHAs NOALWMNMHMKA, KO3 PULMEHT cTaTUYECKON 0CEBOI Hady3Km
KOahhUMEHT cpoka CNyx6bl 4NN WecTepeH ¢ Na3amMu Ha rpebHe

KO3 MULUNEHT KOPPEKLUWN HANPSXXeHUsa ANA WecTepeH C nasamu Ha
rpebHe

obLee YNCN0 3N1IEMEHTOB KayeHUs B pafe noAwunnHmuka

KO3 ULUMNEHT CpOKa CNYXObl AN151 KOHTAKTHOTO HANPS)XXEHUS NPU peko-
MEH/,0BaHHbIX YCIOBUSAX UCMbITAHUSA

yron spateHmsa

HOMMWHaNbHbI/ KOHTAKTHbIA Yroa NOALMNHMKA

cocTasnaoLwasn koauuneHTa 6e3onacHoOCTU AN1S Harpy3ku
cocTasnawwasn koadduuymeHtTa 6esonacHocTy 4NA maTepmana
cocTasnswowasn koadhduruyeHTa 6e30nacHoOCTN 4N1A NOCNEeACTBUA HEUCN-
paBHOCTMW

nedopmanmsa

npesen ynpyron nnactuyHocTu npu gecpopmaymm nasa

Yyrofn HaknoHa pasperyiMpoBku Bana noAwunnHuka

OTHOCMTENbHas BA3KOCTb

BCNOMOraTesibHbI KoadhpunumneHT Hertzian

BCMoMoOraTesibHbIi KoadhpnumeHT Hertzian

peasnbHas KMHeMaTuyeckas BA3KOCTb

pekoMeHoBaHHasA KUHemaTnyeckasa BA3KOCTb

KuHemaTtunuyeckas BA3KOCTb npun 40 °C

KO3 (PMLMEHT KPUBU3HbI

KO3 hUNEHT KPUBM3HBI

[H]
[MMa]
[H]
[kBT]
[MMa]

[MMa]

(]

[MM]
[mm]

[HMm]

[MMa]
[MNa]

(Hm}

[mm]

©

[m/c]

[Mm]

[%]
[° AyroBbIX MUH]
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KO3 (PNLMEHT KPUBU3HDI
KO3 (PULMEHT KPUBU3HbI

HanpsxeHue (4eicTBUTeIbHOE HanpshxeHue) [MMa]
amnauTyga nepuoja AeicTBYIOLEro HanpsXXeHuns [MMa]
pacueTHas ycTanocTHas NPOYHOCTL 3/iemeHTa npu Na yuknax [MNa]
3HayYeHne oNNpu LuKNax HanpsHKeHnin ¢ MUMHUManbHbIM/MaKCUManbHbIM [MNa]
oTHoweHnem R

3HauveHue Opf, OTHOCALWEECA K LUKNaM HarpyXeHus ¢ MUHWMabHbIM/ [MNa]
MaKkCMMasbHbIM OTHOLEeHNeM R

XapakTepucTmka ycTanocTHOM NPOYHOCTM obpasua ucnbiTaHuii npu NO [MNa]
Lmknax

3HayeHne oDB UCNbITAHUAX C MUHUMasIbHbIM/MaKCUMasibHbIM OTHOLLE- [MMa]
Huem/?

NVHEeHoe ynpyroe HanpshkeHne [MNa]
ponyctumast BeinduHa HanpskeHus (npm narnbe) [MMa]
fonyctumas BesindvHa HanpshkeHus (Npu KOHTaKTHOM HanpshKeHum) [MMa]
MakcumasibHoe TeopeTnyeckoe HanpshkeHune [MNa]
MUHUMaNbLHOE TEOPETUYECKOE HanpsxeHune [MMa]
TEH30p /IOKabHbIX NpeBapuUTe/IbHbIX HArPY30K B TOUKE S [MMa]
npegenbHOe HanpshxeHve ynpyroii gedopmatum [MNa]
MaKkchMasibHoe HanpshkeHue ynpyroi gecopmaymm [MMa]
MakcumasibHoe TeopeTuyeckoe HanpshKeHue ynpyroi gedopmayum [MMal!

CyMMa KpUBW3HbI NPU NJIOCKOM KOHTaKTe
CyMMa KPpUBU3HbI MPU TOYEYHOM KOHTaKTe
BCMomoraTenbHblii KoadhpuuneHT Hertzian

oKpaleHus

paananbHO-yNopHbIl LWAPWKOBbLIV MOALLNIHWK

amepukaHckas accouunalmsa Nnpon3BoACTBa LecTepeH

aMepuKaHCKUA HaunoHa nbHbIi UHCTUTYT CTaHAapPTOB

amMmepuKaHckoe coob6LecTBO UCNbITAHNI U MaTepnanos

KOMMccus eBponeiickoro coobuecTea

LWAVHAPUYECKNI PONNKOBBIA NOALINMHUK

LMAVHAPUYECKNI PONNKOBDIV YNOPHbIV NOALWMNMIHUK

LWapMKOBBIA MOALWNMHMKE FTy6OKUM Nasom

repMaHCcKnii MUHCTUTYT CTaHZapTM3anum

BapuaHTbl pacyeTHOW Harpy3ku npu ncnonb3osanum FOCT P 54418.1
OBYXPALHbIA pagnanbHO-YNOPHbINA LWapUKoBbIA NOALWNNHUK
OBYXPSAAHBIA LWIVHAPUYECKUIA LWAPUKOBbI/ NOAWUMTHUK
ABYXPALHbIA KOMNNEKTHbIA LUANHAPUYECKNI LIaPUKOBbIV NOALWUMHNK
ABYXPAAHbBIA pagnmanbHO-YNOPHbIA PONKOBbLIA NOALLUMTHUK
anacTtorngpoanHamMmuyeckas cMmaska

KOMMEKTHbIN LWANHAPUYECKNIA POAVKOBbI/ NOALIMNMTHUK

MeTo/ KOHEeYHbIX 3/1eMEHTOB

aHanu3 Tuna oTkasa u ero nocnefcTeni

YeTbIPEXKOHTAKTHBbIV LWapUKOBbIA NOAWUMHUK

nccnenoBaTenbCKuii LEHTP WeCTepeH N peaykTopocTpoeHus. MIoHXeH
reHepaTopHas cTopoHa (06bI4YHO NoABETPEeHHas)

BbICOKOCKOPOCTHOW MPOMEXYTOUHBbI Bau

BbICOKOCKOPOCTHOW Bas

MexayHapoaHasn afnekTpoTexHuyeckas kommccus

MexayHapoHasa opraHusaylma no ctaHgaprusaymm

LeHTpanbHas (ConHeyHas) wectepHs (Ban) NPOMEXYTOUYHOW CKOPOCTK
pacnpefeneHve 4nuTeNbHOCTU Harpy3sku (rpaduk)

pacnpegeneHue Harpysku BpalieHus (rpadmk)
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LS-IS
LS-PS
LSS
LS-SUN
NPT
PAG
PAO

PS
PTO

RFC
RMS
RS
SRB
SRTB
TCT
TIFF
TORB
TRB
VG
WTG

HU3KOCKOPOCTHOW NPOMEXYTOYHbIN Bas

HM3KOCKOPOCTHOI NnaHeTapHbIii Ban (M1 ocb)

HM3KOCKOPOCTHOI Ban

LeHTpanbHas (ConHeyHas) wectepHs (Ban) HU3KOI CKOPOCTHU
rocyiapCTBEeHHbIV CTaHfapT pe3bbbl Ha Tpy6ax

«MOMN-aNKASINH-TAINKONb» NN «NOMNTNIMKOMNb» UK CUHTEeTUYEeCKas cMmaska
«nonun-anba-oneduH», NONHOCTbI0 NapauHUpoBaHHaa CUHTETUYECKas CMa3ka, OCHOBaHHasA Ha CUH-
Te3npoBaHHbIX yr1eBofopoaax

nnaHeTapHblil Ban (MM OCb)

Ba/s 0T60pa MOLHOCTH, AONONHUTENbHbIE BbIXOAHbIE Ba/lbl, NPUBOAALNE B ABUXKEHNE BCNoOMOra-
TenbHOe 060pyAoBaHNe, Takoe Kak Mac/siHble HacoChbl

CYETUNK JOXAEBOro NoToKa

cpefHekBaApaTUyHOe 3HavYeHne

poTopHas cTtopoHa (06bI4YHO HaBeTpeHHas)

chepryeckmii pONINKOBLIV NOALWNMTHUK

cthepuryecknii poNNKOBbI YNOPHbIA NOALWNNHUK

MeToA TemMnepaTypbl NONHOroO KOHTakTa (metoz Blok's)

yCTanocTHOE pa3pyLueHne BHYTPEHHeR CTOPOHbI 3y6a

ToponaanbHbI NOALWMNNHNUK

KOHWYECKNIA POMINKOBBIV NOAWMNMHUK

LIKana BA3KOCTH

BETPOTYpOMHHAasA ycTaHOBKa (cuctema)

5 TlpoekTnpoBaHune TpaHcMmUccumn

5.1 TUNUYHbIE KOHCTPYKLUU PeAYKTOPOB BETPOYCTAHOBOK

Ha pucyHke 1 nokasaHbl 0603Ha4YeHWsl BasioB B TPEXCTYNeH4YaToOM peayKTope ¢ napanienbHsiMy Banamu. B
YeTbIpexcTyneH4YaTbIX peyKTopax NPOMEXYTOUHbIE Basibl HA3bIBAKTCS «HU3KOCKOPOCTHOW MPOMEXYTOUHbIA Bas»,
«CpPeAHecKOPOCTHOM MPOMEXYTOUHbIV Basi» U «BbICOKOCKOPOCTHOM NPOMEXYTOUHbIA Basi».

1 — (HSS) BbICOKOCKOPOCTHOW Barn;

2 — (HS-IS) BbICOKOCKOPOCTHOI NPOMEXYTOUHbIW Ban.
3 — (LS-IS) HU3KOCKOPOCTHON NPOMEXYTOUHbI Ban;
4 - (LSS) HU3KOCKOPOCTHOI Ban.

P11 — BXxoAHAA MOLLHOCTb:

Pou| — BbIXOAHAA MOWHOCTb

PUCYHOK 1 — O603Ha4YeHNsi Ba/IOB B TPEXCTYNEHYATOM PeAYKTOpe C napassiesibHbIMU Basiamu
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Ha pricyHke 2 noka3aHbl 0603Ha4YeHNs BasIoB B TPEXCTYNEHYATbIX TMOPUAHBIX NAaHeTapHO-reNnKonganbHbIX
peayKTopax ¢ 04HOW niaHeTapHOl CTyneHbio.

1 — (HSS) BbICOKOCKOPOCTHOI Ban;

2 — (HS-ISJ BbICOKOCKOPOCTHON NPOMEXYTOUYHbIA Ban.
— (LS-IS) HU3KOCKOPOCTHOW MPOMEXYTOUHbIV Ban:
4 - (PS) nnaHeTapHblii Ban;

w

5 — (LSS) HM3KOCKOPOCTHOI Ban.
P1M— BXxogHas MOWHOCTb;
P”,, - BbIXOAHAA MOUWHOCTb

PucyHok 2 — O603HauyeHusi Ba/IOB B TPEXCTYNeHYaTOM peAyKToOpe C OAHOW NnaaHeTapHOW CTyneHbto

Ha pucyHke 3 nokasaHbl 0603Ha4YeHNs BasoB B TPEXCTYNEHYATbIX TMOPUAHbBIX N1aHeTapHO-reInKonAanbHbIX
pefykTopax c ByMs niaHeTapHbIMU CTYNEeHsIMU.
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1 — (HSS) BbICOKOCKOPOCTHOI Ban:

2 — (HS IS) BbICOKOCKOPOCTHOW NPOMEXYTOUHbIW Ban;

3 — (IS-PS) nnaHeTapHblii Ban NPOMEXYTOUYHOW CKOPOCTH.
4 — (ISS) Ban NpomMexyTO4YHO CKOpOCTH;

5 (LS-PS) HM3KOCKOPOCTHOI MnaHeTapHbli Ban;

B (LSS) HM3KOCKOPOCTHOW Ban.

Poul — BXoAgHas MOUWHOCTb;

P,, — BbIXOAHasA MOLWHOCTb

PucyHok 3 — O603HaueHns Ba1OB B TPEXCTYNEHYATOM PEAYKTOPE C ABYMS MaHEeTapHbIMU CTYNEHAMMU

5.2 PacyeT cpoka cnyx6bl U HafexXHoCTH

Llenb npoekTupoBaHus TpaHCMMUcCMmM (KOpobkM nepefay) BETPOBbLIX TYPOUH 3aKN0vaeTcs B 4OCTUXKEHUN
BbICOKO paboTOCNOCO6GHOCTU W HAAEXHOCTU CUCTeMbl, TO eCTb [OCTaTOYHOro OrpaHuyYeHus 3atpart Ha
TexHuueckoe 06CAyXMBaHWE U PEMOHTbl Ha BCEM MPOTSXKEHWN PacYETHOro Cpoka CAyX6bl. PacuyeTHbli
CPOK CNy6bl BeTPOBbLIX TYpOUuH onpegened B FOCT P 54418.1 kak MUHUMYM B 20 NeT ANA BETPOBbLIX TYPOUH
knaccos |— Il

FOCT P 54418.1 onpegfenseT rpynnbl COCTABHbIX 3/IEMEHTOB Kak PyHKLMNI0 NOTEHLMaNbHbIX NOCNeACTBWIA OT
HeuncnpaBHocTel (yn). Kopobka nepegay — 370 COCTaBHOM 3/1leMEHT BTOPOTO Knacca, KoTopblil sBnseTcs Hebe3o-
nacHbIM COCTaBHbIM 3/IEMEHTOM, HENCNPABHOCTb B KOTOPOM MOXET NPUBECTU K HEMCMPABHOCTN OCHOBHOI YacTu
BETPOBOW Typ6uHbI. Kopobka nepeAay BeTpoBO TypOMHbBI COCTOUT U3 NepeAalolnx KpyTALW M MOMEHT geTanei
(wecTepHU, Ban 1 coefnHuTENbHbIE My Thl), MEXaHUYECKNX feTanel (NOALNNHNKN), HeCyLWw X geTanei KoHCT-
pyKUuMn (CTONOPHbIE KPOHLITENHbI (TOPMO3a) UK kopnyca) U 601TOBbIX COeAUHEHUA.

Mpu npoekTUpoBaHMM pas3nyHbIX feTanei Kopobku nepesay BeTpoBoi TypbuHbl cnegyeT cobnojatb Tpe-
6oBaHuA cTaH4apToB, B ToM uncsie FOCT 18854 n TOCT 18855 A1 pO/IMKOBbIX LWWAPUKONOALWMUMTHUKOB unu (6) Ans
3ybuyatbix nepegay. OTM CTaHAApPThl pellatoT pas/inyHble 3aja4m v He oroBapusBaloT 0cobble KO3 hULneHTsl 6e30-
NacHOCTW. He06XoANMble 415 PELLEeHNA KOHKPETHbIX 3afa4. B cTaHgapTax ncnosnb3oBaHne pasimyHbiX usmepe-
HWUIA HaJleXHOCTW ANA pa3IMyHbIX feTaneil co3gaeT TPYAHOCTM A5 onpefieNieHns o061 ero ypoBHs HafeXxHoCTu
CUCTEeMbI, TaKOW Kak KOpobka nepegay BeTPOBOW TypOUHbI.

Mpy cpaBHEHUN Pa3IMYHbIX MPOEKTOB B UAEHTUUYHbIX YCIOBUSAX OKpYXaloLleli cpefbl Ha HafeXHOCTb cuc-
TeMbl KOPOGKM Nepeay BIMAET MHOXECTBO NapameTpoB, Takux Kak:

10
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-ynucno getanei:

- 3a/laHHas pacyeTHas HafeXHOCTb Kax 0l oTAeNbHOW aeTanu;

- HeonpeAeneHHOCTb CBOMCTB MaTepnasioB Npu 3afaHHOM nana3oHe pa3sMepoB U HAAEXHOCTH;

- BO3MOXHOCTb OCHOBHbIX OTK/IOHEHUII MaTepuasioB, Hanpumep, TPeLHbI, NYCTOTbl U NPUMECK:

- BO3MOXHOCTb HaHATbIX KOMNaHWIi NPOM3BOACTBEHHOrO NpoLecca co3faBaTth AeTann, COBMeCcTUMble CO
cneundukaunamu;

- Ha1eXXHOCTb NPOeKTa K U3MEHEHUAM YCNOBUIA OKpyXaloLw e cpefbl UM COBMECTUMOCTb MPOEKTa U Cno-
COGHOCTb alanTUpPoOBaTh €ro K TaKUM U3MEHEHUAM;

- HaAEeXHOCTb NpOeKTa K U3AMEHEeHNAM B MaTepuanax u Npou3BoACTBE.

OLueHKa HaleXXHOCTH CUCTEMbI TpaHCcMuccuy B3Y TpebyeT paccMOTpeHnsA MoAenu hyHKL MM NI0THOCTU (pac-
npeaeneHnsa BepoATHOCTU) U OTHOLIEHWNS PACCHUTAHHOTO K pacyeTHOMY (MPOEKTHOMY) CPOKY CNyX6bl. Bo MHOTMX
npumMmepax HafeXHoCTb CUCTEMbl MOXET ObITb MPUGNKEHHO BblpaXeHa HafeXHOCTbIo AeTanun ¢ MUHUMaNbHbIM
pacyeTHbIM (MPOEKTHbIM) CPOKOM CNYXO6bl. 3TN NapaMeTpbl He 3aBUCAT ApYr OT Apyra. Hanpumep, BepoATHOCTb
OTK/IOHEHWIA MaTepuasioB 1 NPOM3BOACTBA BO3pacTaeT ¢ pasmepamu. [1ns peAyKTOpoB C pacnpefe/ieHHbIM NoTo-
KOM MOLLLHOCTH, TaKMX Kak nnaHeTapHas nepegaya, 06bI4HO UCNONB3YIOT MEeHbLUXE NO pa3mepam geTanu, a Ha-
[EeXHOCTb OTAeNbHbIX feTanei Bo3pactaeTt. B To xe BpeMs 3Tn TpaHCMUCCUY cogepxaTt 6onbluee Yucno aeTa-
neii. KOTOpble MOTYyT cO34aBaTb HEraTUBHOE BNSIHUE HA HAAEeXHOCTb cucTemsl. Mpu BbiGope npoToTUNa TPaHC-
MUCCUU 1 BbIGOPE MUHUMaNbHBIX KO3 OULMEHTOB 6€30NacHOCTU UM pacyeTHOro CpoKa Cnyx6bl Kaxaoin getanu
[OMKHbI ObITb YUYTEHbI BCE 3TN acneKTbl. HAKOM/IeHHbIV ONbIT MOXeT 6bITb BaXXHbIM (DaKTOPOM A/18 BbI6Opa pasiny-
HbIX fleTanei Takoil HafeXHOCTK, YToObI Gbla JOCTUTHYTA Tpebyemas HafeXHOCTb CUCTEMBI.

[ns yBennyeHns paboTtocnoco6HOCTY MM HAAEXHOCTH KOPOOKM nepeay MOryT 6bITb NPUMEHEHbI N/1aHO-
BOE TexHunyeckoe o6cnyxumBaHue unu nnaHoBas 3ameHa getanei. [letanu c pacyeTHbIM CPOKOM CNYX6bl MEHb-
LWMM. YeM YCTaHOBJ/IEHHbIi CPOK CNYX6bl ANA BCell KOPOOKK nepenay, A0MKHbI O6biTb PEMOHTONPUTOAHBIMU 1
3aMeHaeMbIMU. OXunAaeMblii pacyeTHbIN CPOK CNYX6bl 3TUX AeTanel f0/KeH 6biTb 3afaHHbIM Kak YacTb 3KCNy-
aTauMOHHOW JOKyMeHTaLMn 1 foKyMeHTaLMmn ans TeXHUYecKoro o6¢nyxmnBaHns. CucTeMbl MOHUTOPUHIA COCTOSI-
HUA KOPOOKM Nepefay MoryT yBenmymaTb paboToCNOCOHOHOCTb CUCTEMbI, TaK K&K OHU MOTYT 06HapyXmnBaTb Heunc-
npaBHOCTU BO BpeMs paboThl 4715 NN1aHUPOBAHUSA PEMOHTA.

5.3 Mpouecc pa3paboTku

MpoekTMpoBaHMe TpaHCMUCCUN BETPOBOI TYpOMHBI — 3TO UTEPAaLMOHHLI/ NpoLuecc, KOTopblii CBA3bIBAET
NCXOAHbIE flaHHble OT KNH0YEeBbIX NOCTaBLMKOB, TaKMX Kak NPOU3BOANTE b BETPOBOI Typ6UHbI, NPON3BOAUTENb
KOpOo6KM Nepegay, NpoM3BOANTENL NOALWMNHMKA M NOCTaBLLMK CMa3Kn. [Na AOCTUXEHNS HaUNyyLllero kKayecTsa
npoeKkTa BCe OCHOBHbIE y4aCTHUKM pa3paboTku AO/KHbI 6biTb BOB/I€YEHbI B NPOLECC NPOEKTUPOBAHNA CUCTEMBI
KaK MOXHO paHblue. MprHUunManbHas cxema npowecca NpoekTupoBaHMsA TpaHCMUCCUN BETPOBOW Typ6MHbI NOKa-
3aHa Ha pucyHke 4.

B xone npouecca pa3paboTkm Kaxgasa rpynna go/HKHa NpoBECTU KPUTUUYECKUIA CUCTEMHbIN aHanu3 (Hanpu-
Mep. aHanM3 Tuna oTkasa v ero nocneactsuii. FMEA) ana onpegeneHnsa AonyLeHUin, KoTopble CUIbHO NOBANSAIT
Ha KOPPEKTHOCTb NPOEKTUPOBaHNS, NPOU3BOACTBA M 3KCNAyaTauum kKopobkn nepesad. JOKyMeHTUPOBaHHbIN Npo-
Lecc. cornacoBaHHbI NponM3BoguTenemM Kopobku nepegay u nponsBoanTeNemM BETPOBOW TYpOUHbI, LO/KEH ObITb
NPVMeHeH AN onpefeneHns v OLeHKN Takux nokasaTteneil, kak pucku nan HafexHocTb. Mpu n3meHeHUn npoekTa
[OMKHbI ObITb YKa3aHbl TO/IbKO 3aMeHsieMble AeTasin U UX BAUAHUE Ha cucTtemy. CUCTEMHbI aHann3 SOMKEH
BK/IlOYATb:

- BapuaHTbl pacyeTHOW Harpysku;

- apXUTEKTYPY CUCTEMBI;

- UHTepdeiicsl:

- Tpe6oBaHus HTEpdeiica;

- (PYHKLMOHabHbIe TPe6OBaHNA KaX40ro 3/IeMeHTa;

- NoTeHuuanbHble BUAbl 0TKA30B;

- NoTeHuManbHble NoCneCTBMA HENCNpaBHOCTEN;

- OrpaHUYeHna Ha CPoK CNyXObl geTanei.

- BUAbI CMas3Kku 1 OXNnaxaeHus,

1
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- TpeboBaHnsa kayecTsa NPOU3BOACTBA;

- CepBUC 1 TEXHUYECKOE 06CNyXMBaHMe,;

- KOHTPO/Ib;

-[OCTaBKY;

- YCTaHOBKY:

- yckoHanafouHble paboThl.

MepBblli 3Tan npouecca pa3paboTky BETPOBOI TypOUHbLI BKIOYaeT BbIGOP KOHCTPYKUUKU poTopa, KOH(K-
rypauuio TPaHCMUCCUU, MEeTOAUKY OrpaHuyeHus KPyTALLero MOMeHTa U MOLLHOCTU U apXUTEKTYPY CUCTEMBbI
ynpasnieHus. PoTop npeobpasyeT aHepruio BeTpa B MOMEHT 1 ipyrue Harpysku, a Takme npoekTHble HI0aHCbl
MOTYT CyL,eCTBEHHO ONpeAesiTb NepBOHAYaIbHY0 KOHLEeNTyabHY0 KOHCTPYKLMIO. 3agaHve nepBoHavanbHoi
KOHCTPYKLMN poTopa, onpejesieHne MOMEHTOB U YCUIWIA, pacyeT CUCTeMbl aBTOMaTUYeCKOro perynpoBaHuns
no3BoONAT cAenaTb NepByld MUTepauuio KoHUenTyanusauum Kopobku nepepad, pacuyeTHas pabovas 30Ha
(xapakTepucTuka) U aKcnayatalunoOHHbIe XapakTepUCTUKN KOTOPOI onpeenifiloTCs Ha OCHOBE OnpefesieHHbIX
Harpysok.

KoHuenums kopobku nepegay obpasyeT 6asuc 419 Co3[aHns MOAENV TPAHCMIUCCUN, BKTOYas UHTepdelicl
ngonyueHns B nHTepdeiicax, YTo oTMeyeHo B 6.1.1. Ha 0CHOBaHMM 3TOT0 ONUCAHNA BapuaHTbl pacyeTHol Ha-
rpy3ku (DLC) moryT 6bITb onpegeneHsl B cooTBeTcTBUN ¢ TOCT P 54418.1. a 60nee getanm3mpoBaHHble pacyeThbl
Harpysok 6yAyT npousBefeHbl A5 onpejeneHns pacyeTHbIX Harpy3ok npu yxe onpejesneHHoM nHTepdeiice
(cm.6.2.2). Ha HarpyxeHue BeTpoBOI TypOWHbI 3HAUYMTESIbHO B/IMAIOT CUCTEMA YNpaBieHUs 1 BN perynmpo-
BaHWsA, MO3TOMY B fla/ibHELNX pacyeTax cnefyeTt yUnTblBaTb UX BAUAHUE Ha Harpy3ky. OkoH4YaTesibHoe onpefje-
NTeHne pacyeTHOI Harpy3kn 06bIYHO lenaeTca no pesysbTaram UCNbliTaHWii AMHAMUYECKNX XapaKTepucTuK 4
pasfIMyHbIX YCNOBUIA akcnyaTauumn. PesynbTaTbl UCAbITAHWA JUHAMWYECKNX XapaKTepuCcTuK f0/MKHbI 6bITb 06pa-
60TaHbl N NpefCcTaBNeHbl B BUAE aMOp YCTanocTh, MaTpuL, 40X 4EeBOro Nnotoka uam ructorpamm AAnTenbHOCTH
Harpysku u Apyrmx onucaHuii n akcnayaTaunoHHbIX XapakTepucTuk.

MepBoOHayanbHbI pacyeT KOPOOKM Nepeay MoXeT 6blTb NPOU3BEAEH NPU ONpeaeneHnn n cneundunkaunm
HarpysokK v aKcnyatalMoHHbIX XapakTepUCTUK, TakK Kak KOHCTPYKLMSA KOPOOKM nepesady CyLLeCTBEHHO BAUSET Ha
AVHaMUKY TYp6uHbl. B pesynbTaTe 3T0ro pacyeTa A0/KEH ObiTb onpeAeneH o4uH UM HECKOIbKO NPOTOTUNOB
KOpO6OK Nepefay, KOTOpble JO/KHbI 6bITh NCCNEA0BaHbI HA 3aBOACKOM UCMbITATENIbHOM CTEHAE NPOM3BOAUTENSA
Kopo60ok nepegay (cm. 8.2).

Mporpamma ncnbiTaHWii 4O/KHA NOATBEPANTL pacyeTHble Harpy3ku n NPaBuUIbHOCTb KOHCTPYKLUM KOPOGKM
nepejay c y4eTOM HEMOJIHOW COrNacoBaHHOCTU peLleHunilt npoussoauTesnell BEeTpoBOMi Typ6UuHbI, TPAHCMUCCUN 1
nojLwunHuka. PesynbTartbl UCMbITAHUSA 3aBOLACKOr0o NPOTOTUNA AO/KHbI ObITh 3aNPOTOKONNPOBaHbLl. Ecnin ncneita-
HUA 3/1EMEHTOB WU/IN MOACUCTEM BaXKHbI (419 060CHOBaHNA NOALINNHMKA, CUCTEM CMa3KN U T. [l.). OHN MOTYT 6bITb
npoBeeHbl NapasnaienbHO C NPOLEeccoM pa3paboTku.

Mocne ncnblTaHUn NPOBOAUTCA IKCNepTMU3a NPOeKTa, B X0A4e KOTOPOI MOXeT 6bITb NPOBeAEeH NOBTOPHbIN
aHann3 pesynbTaToB UCMbITaHWIA.

Mocne N0NOXNTE bHOTO 3aK/TI0UYEeHNA IKCMEePTU3bl LO/KHbI 6bITb NPOBE/EHbI NOJIEBbLIE UCTbITAHUA BETPOBOW
TYPOUHBI A1 YTOYHEHUS NapaMeTpoB KOPO6kM nepesad. B xofie aTUX UCMbITAHWUIA MOTYT 6bITb YyTOYHEHBI TE BOMpPO-
Cbl. KOTOPbIE HE MOT/IN 6bITh BbIAB/IEHbI MPU 3aBOLCKNX UCTbITAHUAX.

Ecnwv pe3ynbTaTbl 1 3aBOACKOr0, 1 MOMEBOT0 NCMbITAHWIA Y0BETBOPUTESbHBI, TO MOXET ObITb ONpeaeneHa
nporpamma ucnblTaHni CTaHfapTHON cepuitHOl NPoAYKUMM — Kopo6ok nepegay. Mporpamma ncnbliTaHWi fomKHA
COOTBETCTBOBATb TPEOGOBAHNAM K UCNbITAHUAM CEPUITHON NpoAYKLMKM (CM. 8.4).

5.4 lokymeHTaumnAa

Bce aTanbl nporpaMmbl NCNbITaHWii, npolecca pa3paboTku U 3KCNEPTU3bl A0/KHbI OblTb JOKYMEHTaNbHO
ohopM/IeHbl COOTBETCTBYOLUM 06pa3om. O6Lunii nepeyeHb AlOKyMeHTaLUn NpuBeeH B npunoxexun E.

5.5 MnaH obecneyeHnsa KkayecTBa

MeToabl 1 npouecchl, UCNOMb3yeMble B NPOM3BOACTBE AeTaneli Kopobok nepesady, A0/MKHbI GbITb JOKYMEH-
TanbHO OPOPM/IEHbI KaK4YacTb N1aHa o6ecneyeHns kavecTaa.
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PucyHok 4 — Cxema npom3BOACTBEHHOrO npouecca
6 Ycnosud pa60TbI N Harpys3km TpaHCMuUcCCcun

6.1 OnucaHue TpaHcMuccum

Mpu NPOEKTUPOBaHUN 1 YTBEPXAEHUN TPAHCMUCCUM BIY B nepByto ouepeb HEOGXOANMO AeTasibHOe onu-
caHue B3aMMOAENCTBUA MEXAyY KOpo6Koii nepesay u BeTpoBoii Typ6uHoii (cm. 6.1.1). MponsBoguTeNb BETPOBOIiA
TYPOUWHbI LOMKEH ONMUCATb HArPy3KU1, ABXEHUS 1 NPOLLECCHl HA BbIXOAEe BETPOBOM Typ6UHbI (CM. 6.1.2). lonxeH
6bITb NPOBEAEH CBOAHbIV pacyeT Harpy3ok aTux B3anmogeincTemnii (cm. 6.3).

6.1.1 OnucaHue B3aumMoaeincTenii (MHTepdeiicos)
Bce B3aumogeincTBma AO/MKHbI GbITh TOYHO ONpeAeneHbl U oNucaHbl. YCN0BUS B3aUMOLeicTBUSA LOKHbI

6bITb JOKYMEHTa/IbHO 0CDOPMIIEHbI.
13
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TpaHcMuccua B COOTBETCTBUMN C HACTOALW MM CTaHAAPTOM (DU3NYEeCKM NpUCoeAnHEHa K cieayowmm geTa-
NIAM BETPOBO TYPOUHBI:

- OCHOBHOMY Basly BeTpOBOIi TypO6UHbI Ha HU3KOCKOPOCTHOM Basie KOPo6Ku nepeaay;

- reHepaTopy Ha BbICOKOCKOPOCTHOM Base, 06bIYHO NOCpeACcTBOM My Thl CTAHNHE TOHAO0/bI Yepes CTonop-
Hblli KDOHLUTENH (TOPMO3):

- MexaHu3My nepefadyn ynpasfeHus fonactamu (Hanpumep, KOHTaKTHble KOMbLa, NPUBOA, rMapasanka u
T.A);

- MexaHW4eCcKoMy TOpMO3y, 06bIYHO NOACOEANHEHHOMY K BbICOKOCKOPOCTHOMY Bavly.

3Tu geTtanu BeTpoBON TYpOUMHBI f0/KHBI TOYHO cOBNajaTh, NoAAEPXMBaTb U NepefaBaTtb CU/Ibl U MOMEHTbI
yepes rpaHnLibl CONPSXXEeHHbIX MexaHM3MoB. VHdhopmauus, Tpebyemas Ans TwatenbHol npopaboTkn npoekTa
peaykTopa, MeHsieTCs B 3aBUCUMOCTU OT KOH(UTypaLny BETPOBbIX TYPOUH.

B fonosiHeHne, HEKOTOPbIe CUCTEMbI peAyKTopa HyxXAatlTcs B 06paTHON CBA3M Yepes Apyrue Tunbl B3anmo-
neincTBUin. BKNoYas:

- feTanu BHELWHeN cncTeMbl CMasku, Takme Kak 6aku, Hacocbl, pagnaTopbl, PUALTPLI U T. 4.,

- cucTeMbl HabnlOAEHNSA, BKIOYasA faTuvkn TemnepaTypbl, COCTOAHWA Macna, Bubpauyum nt. 4a.;

-AencTBMA ynpaBneHus, Takme Kak Harpes.

[lonxHbl 6bITb ONpefeneHsbl husnyeckme NO3NLUN 3TUX B3aUMOAENCTBUIN BHYTPU CTPYKTYPbl TPAHCMUCCUN
(cm. npunoxeHune A), Hanpumep:

- HU3KOCKOPOCTHOI Ban peaykropa,;

- BbICOKOCKOPOCTHOW Ban pegykropa:

- KpenaeHue pegykTopa,;

- NOBEPXHOCTb KpenaeHns Topmosa:

-Apyrue NnpuBoAbl, BMOHTUPOBAHHbIE B PEAYKTOP;

- 0TBEPCTUA 4151 CUCTEM CMa3Ku N OXNaXAeHNs;

-faTynKu.

NHdopmaums gomkHa 6biTb NpUBeAeHa 4159 TOYHOTo ONUcaHnsA reomeTpumn nHTepdeiicos (kakyacTb onpe-
AeneHnsa niTepdgeiica), Hanpumep:

- IpocTpaHCTBEHHas 060/104Ka NpoeKTa peAyKTopa;

- pacnonoxeHue getanei TpaHcMuccuu.

- reoMeTpus 1 pasMepbl NOAXOAALWMNX AeTanen, Taknx kak MydTbl, KpenaeHns, Basbl, COefUHUTENbHbIE
NHTepdelicbl, CUCTEMbI CMA3KN U T. 4.

OnpegeneHne pekomeHayeMbIX UHTepPdelicoB 4151 06LLNX KOH(IUTYpaLUii BETPOBbIX TYPOUH NpUBEAEHO B
npunoxexHuu A.

6.1.2 YcTaHOBNEHHblE TpeboBaHUS ANA MHTepdeiicos

[nsa Bbl6paHHO KOHUrypaLmm pefykropa f0MKHbl 6blTb 4OKYMEHTaNIbHO 0DOPMIEHbI faHHble O:

- CUfie 1 MOMEeHTax.

-4acToTe BpalleHus;

- ABMXEHUMn/ycKopeHun,

-gedopmayun:

- Temnepartype;

- TeYeHUn cMasku, pacnpegeneHun TemnepaTypbl U LaBNeHNi;

- fonyckax pasperyiMpoBK1 Un peryainpoBku (MO OTHOLIEHUIO K KPENSIEHNIO U T. 4.).

YacTb 3701 nHhopMaLum 6yaeT onpefesieHa To/bKO Nocse 3aBepLleHnss NPOeKTUPoBaHNsA BETPOBOM Typou-
Hbl, BK/lOYas pegyktop. MNoaTomy N5 npefBapuTebHbIX NPOEKTHbIX pacyeToB peaykTopa HeobxoAnmMo caenatb
pasyMHble OoNyLLeHUS, HanpUMep, Ha OCHOBE NpeblAYLNX NPOeKToB. JonyLweHnsa 40MKHbI 6bITb JOKYMEHTab-
HO 0D OPMIEHBI KaK MCXO0AHAaA UHOPMAaL A A5 UTOTOBOM NPOBEPKN CUCTEMbI. /19 /TyULlero NoHMMaHna BO3MOX-
HbIX MOC/eACTBUI NPUHATUSA HEBEPHbIX AONYLLEHN MOXET Oka3aTbCs MoNe3HbIM NpoBeeHne B Havasne npouec-
ca pa3paboTku uccnefoBaHna YyBCTBUTENBHOCTU MOAENY K BANSIOLWMM thakTopam.

6.2 MNpon3BoAgMMbIe TPAHCMUCCUE HArpy3KK

6.2.1 WmunTayumoHHas mofesib Harpy3ok BETPOBOI TypOUHbI

[O.nA BbIGPAHHON KOHDUTYypaLMn TPAHCMUCCHM J0/IKHO 6biThb JOKYMEHTa/IbHO OhOPM/IEHO:

- onMcaHue Mogenu TpPaHCMMUCCUI, UCNOb3yeMOIl B pacyeTax 06LLmx Harpy3ok BeTPOBOW TypOuHbI;

- AONyLWeHNs, caenaHHble AN YCTaHOBNEHUS nNpeBapuTe/ibHbIX pacyeTHbIX NnapameTpos, KOTopble uc-
nonb3ylTCa ANA uMuTauun getanei Kopobkn nepegay, Hanpumep:
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- nepefaTovyHoe YNCNo;

- macca,;

-LeHTp TAXeCTH;

- MOMEHT nHepuuu;

- KO3 PMLUMEHT yNpyrocTu;

- nemndupytolee cBOCTBO;

- cuctemMa KoopauHaTt M Touka OTcuyeTa, MCnonb3yemble ANA MeHsawweica nHpopmayum nHtepdelica
(cMm. npunoxeHue A);

- UHhopmayma, Heobxogumas A58 ONMCAHUSA MPUMEHUMbIX 3KCMAyaTaLUMOHHbIX peakuuini u fgeiicTeuii
KaXXA0ro u3 aTux nHtepdelicos (M. A.4 npunoxeHus A), Hanpumep.

-CUNbI:

- MOMEHTHI;

- 4acToTbl BpaLLeHus;

-ABUXEHUS;

- cABUIY;

- LeHTpoBKa/pacLeHTpoeka;

-nedopmayuu;

- YCKOpEeHHe;

- Temnepartypa;

- Te4YeHue cmasku, pacnpegeneHne Temnepatypbl v AaBEHWUA.

6.2.2 PacyeTbl Harpy3ok BETPOBOWN TypOuHbI

MpuMMeHVMble AN KaXA0ro U3 NPUHATLIX MHTePencoB akcnayaTaunoHHbIe Harpy3ku 4O/MKHbI 6bITb onpe-
nenexHbl B cootBeTcTBUM ¢ TOCT P 54418.1.

FOCT P 54418.1 ycTaHaB/InBaeT MMHMMabHbIA Habop BapMaHTOB pacyeTHoi Harpysku (DLC). koTopblii
[OMXEH 6bITb PACCMOTPEH NPU NPOEKTUPOBAHUN BETPOBOWN TypOUHbI. PacueTHy Harpysky npu npoekTupoBaHunu
peaykTopa u ero getanei HyXHO yunTbiBaTb B Cyyasx.

- NPUBOAALWMX K OCEBOMY ABMXEHUIO NPU HU3KUX Harpys3Kax;

- BKOYAKOLWMX KOMaHbl NepekiovYeHna reHepaTopa (Hanpumep, 4N 4BYXCKOPOCTHbLIX FTeHEPaTopoB);

- NPUBOAALWMNX K UHBEPCUMN KPYTALLETO MOMEHTA;

- NPUBOAALLNX K YCKOPEHUIO UM TOPMOXEHUNIO TPAHCMUCCUK, BK/IOYASA UX Bbl3blBaHWE HA CTOPOHE BblCOKO-
CKOPOCTHOTO Bana (Hanpmmep, Bbi3BaHHbIE C/lyHaeM TOPMOXEHUS, OTK/IIOYEHMEM OT CeTU UK KonebaHusaMuy yac-
TOTbl B CETN):

- NPV MOHVWXEHHOV HOMUHANLHOW MOLLHOCTM, KOTOPas MOXeT CAy4YnUTbCs B pe3y/ibTaTe UHBEPCUN KpyTALLe-
ro MOMeHTa (Hanpumep, 13-3a BK/IOYEHUS LWyMONoAaBaeHns, onepaymnii ynpasneHus y3na);

- KOrga CKOpoCTb BETPa HMXe NyCKOBOI CKOPOCTU (Hanpumep, Npy 3aUKCUPOBAHHbIX N0NAaCTAX);

- BbI3BaAHHblE aCUMMETPUYHBIMY Harpy3Kkamum OT MeXaHU4eCcKoro Topmo3sa (HopMasibHOe TOPMOXeEHWe Uan
TOPMOXEHMWE NPU HEUCNPABHOCTK);

- MONYYMBLUMXCA B pe3ynbTaTe AelicTBUIA N1aHOBOro TEXHUYECKOTo 06CNyXUBaHns (HanpumMmep, ncnoltTaHne
cUCcTeMbl aBapuiiHO OCTaHOBKN);

- NPeACTaBAAOLWNX NEPEMEHHOCTb HAarpy3Kku Npy pasiMyHbIX COOLITUSIX B CETU (Hanpumep, KonebaHna Ha-
NPSXXEHNS B CETU A0 HN3KOT0 HaNpsaXeHus);

- NPMBOAALLNX K BBICOKOW YacToTe BpalleHns reHepaTopHOro Basaa uan BbICOKON CKOPOCTU MyddTbl (Hanpu-
Mep. KOPOTKoe 3aMblkaHue, NPO6YKCOBKa CLenIeHNs UM NOBTOPHOE BK/IOYEHME).

OcylecTBNeHNE KOMNIEKCHOTO AUHAMMWNYECKOrO aHam3a TpaHCMUCCU MOXeT BbITb 601ee Heo6X0AUMbIM,
yeM JOCTYNHble MeTOAbl aHann3a B aapoynpyrom NpoeKkTMpoBaHuy BETPOBON TYPOUHbI, UCNONb3yeMble A1 TOY-
HOro onpejenieHns HeKOTOPbIX U3 BblllenepeyncieHHbIX ciyyaes (CM. 6.5).

MpunoxeHve A coaepXxuT 60nblie nHopMaLum Npy pacCMOTPEHUN CNeLNgUYHbIX ClydyaeB Harpysku pe-
AykTopa. 370 NpuaoxeHne Takxe obecneynsaeT pyKoBOACTBOM MO cneunanbHbiM Tpe6oBaHNAM AN UMUTALNOH-
HbIX MOZesielt, He06X0ANMBIX A/151 MTONTYYEHNS PeAaSIMCTUYHbIX JONYLLEHN BETPOBbLIX TYPOUH.

6.2.3 HageXHOCTb gonylu,eHnii B Harpyske

3aBWCUMOCTb yCTaN0CTN U NPefenbHON Harpy3kn A4NA 3afaHHbiX getaneil 4omMKHbl 6bITb CPaBHEHbI C 3aBU-
CUMbIMW (PYHKLMSAMU COMPOTUBEHUA, Kak onncaHo B TOCT P 54418.1 (unm [1]), ¢ yueTOoM 0CObBbIX YaCTHbIX
KoaghprumneHToB 6€30NacHOCTMN 415 HArpy3oK, MaTepranoB 1 C y4eTOM NoCneCTBUIA OT HEUCNPABHOCTEN.

HarpyxeHne AO0MKHO 6biTb NPOBEPEHO C MOMOLLbI WM3MEPEHWU Harpy3kum Ha BeTPOBOW TypbuHe, Kak
onucaHo B 8.3 (unu (2]).
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6.3 Pe3ynbTaTbl pacyeToB HArpy30k BETPOBbLIX TYPGUH

[omxHbl 6bITb ONpeAeneHbl pe3ynbTaTbl pacyeta Harpysku, KOTopble AO/DKHbI, KAK MUHUMYM, BK/IOYAIOT B
cebs:

- onucaHne DLC. xapakTepHOro AN TekyLero npoekTa TpaHCcMuUccun:

- 4INTENIbHOCTbL COBLITUS,

- MHhopMaLuio 0 Mofenu pacyeTa Harpysku, Bkioyas onnucaHne Mogenu TpaHCMuccumn, NPUMeHnMoi B
UMUTAL NN Harpy3Ku.

B foKyMeHTaumio No pacyeTam Harpy3ok BEeTPOBOM TypOUHbI AO/DKHbI ObiTb BK/IOUYEHbI BDEMEHHbIE noc/e-
[0BaTeIbHOCTU. a Takxe noctpacyeTHble pe3ynbTaThl, Kak onnMcaHo Huxe. MNMpumepsbl JOKyMeHTaLMM pacyeTos
Harpysku npueefeHbl B NPUAOXKEHUN A.

6.3.1 BpemeHHble nocnefoBaTesibHOCTHU

Mocne pacyeToB Harpy3oKk BeTPOBOW TypPOUHbI f0/KHbI O6bITh NOATOTOB/IEHbI BaXHbI€ A1 NPOEKTUPOBaHNSA
peayKkTopoB BpeMeHHble nocnefoBaTelbHOCTH.

Takvne BpeMeHHble Noc/efoBaTeNIbHOCTU NONYYATCA U3 YNC/TIEHHOIO MogenuposaHua. OHK NpefcTaBnsAloT
C060ii Harpy3ku, xapakrepusyemble BeTPOBbIMU TYpOUHaMMN NMPU PeKOMeHAYEeMbIX yCI0BUAX MECTHOCTU, onpege-
neHHbix B TOCT P 54418.1 nnu [1]. HeonpegeneHHocT oTobpaxarTca YacTHbIMU KO3 duumneHTamm 6e3onacHo-
CTW ANA Harpy3ok, onpegensiembix B FTOCT P 54418.1 wnu [1].

YcTanocTHble Harpysku, noalyyaembie U3 3TUX BpEMEHHbIX NOc/ef0BaTeIbHOCTE N, ABAAIOTCS XapakTepHbl-
MU 49 06bIYHOW 3KcnayaTaummn. M301MpoBaHme oTAeNbHbIX COBbITUIA KM 0CO6bIX NOCNefoBaTeNIbHOCTEN, 0fHA-
KO. MOXET ObITb TONIbKO NOKa3aTesibHbIM A1 peasibHblX PeXMMOB paboTbl. [03TOMYy pekomeHAyeTcs, YTobbl pas-
JINYHbIE OLLEHKMN WM NocTpacyeTbl BPEMEHHbIX MOC/Ie0BaTeIbHOCTEN Gbl/IN COrnacoBaHbl MeXay nponssoguTe-
NSAMU BETPOBOW TYp6UHbI, pefyKkTopa 1 NoAWMNNHMKA (TaM. r4e 3TO BO3MOXHO).

JKCTpeMasibHble 3HaYeHUs Harpy3kv BETPOBOW TypOMHbI, NONyYeHHbIe a pacyeTtax, B Te4eHne HopMmasbHO
aKkcnayaTauum 6yayT B HEKOTOPbIX CyYasx onpefesieHbl MeTofaMmn aKCTpanonauumn, npuMeHaeMbliMun 415 pacye-
TOB YCTa/IOCTHOW Harpy3ku, kak onucaHo B FOCT P 54418.1 vnnu [1]. Mo3ToOMy BpeMeHHble nocsieoBaTeIbHOCTH
6yAYyT HeAO0CTYNHbI 418 3TUX IKCTPANONALNIA, KPOME 3KCTPEMaSIbHOr0 3HaYeHUS.

6.3.2 YcTanocrtHaa Harpyska

YcTanocTHOe HarpyxeHue peaykropa BeTpoBOl TYpOUHbI B CAlyHasix Harpy3ku, Takux Kak criyyam Harpyxe-
HUS NPV NPOVN3BOACTBE 3HEPrKn, onepaL M BKAKYEHUSA U BbIKNIOYEHUA U T. 4. onucaHo B FTOCT P 54418.1 nnu (1).
YacToTa BO3HUKHOBEHMNSA KaXA0r0 Criy4yas HarpyxXeHus fosxkHa 6biTb TUaTesibHO npoBepeHa (cm. 6.2.2). Ecnu
amnanTyga, 4IMTeNbHOCTb Y YacToTa BO3HUKHOBEHNS C/lyyaeB Npefe/ibHON pacueTHOM Harpy3ku MoryT Bbi3BaTb
paspylleHune Nn1acTUYecKoin ycTanocTu, TO OHM Takxe 6YAYyT BKIOUYEHbI Kak YaCTb CNeKTPa yCTasloCTHOR Harpy3ku
N yCTaHOB/EHbI KAK BPEMEHHbIE NOCNeA0BaTENIbHOCTU.

6.3.2.1 CyeTUuK A,OXAEBOro NoToKa

CueTumk goxpaesoro notoka (RFC) aBnsieTca yCTaHOB/MIEHHbIM 415 UCMO/1b30BaHUSA 06bIYHO 4ONYCTUMbIX
MeTtogonoruii (cm. [3]. [4). [5]). Mpumep npeacTaBneHns TabnnL cueTUMKa 40XAEBOM0 NOTOKA NPpUBEAEH B NPU/IO-
xeHnun A.4.3.

[okymeHTauuns o RFC gonxHa onpegenatb:

- Kakoli DLC 6bl1 pacCMOTPEH B BbIUYNCEHUAX.

-4acToTy BO3HUKHOBEHMA pa3nunyHoro DLC;

-ananasoH (MosiHble Kosleb6aHus) an nonyauanasoH (ogHa aMnanTyaa) KOTopblii MCNoNb3yeTcs Npu onpe-
AeneHnn amnanTyp uukna.

6.3.2.2 PacnpepeneHue gantenbHocTu Harpysku (LDD, LRD)

Pacnpepgenerne AMTeNbHOCTH Harpy3kun 6yaeT onpefesnieHo U3 UMUTUPOBAaHHbIX BPEMEHHBIX NOC/efoBa-
TenbHOCTel. MNoaxoAasLme ANs 3Toro MetoAbl onucaHsbl B (5). Pacnpegenernuns Harpy3ku MOryT 6biTb BbipaXeHbl B
XapakTepucTukax Bpems-Ha-naockocTH (LDD) nnun o6opoTbi-Ha-nnockocTtn (LRD). ANna Typ6UH c nepeMeHHOo CKo-
pocTblo poTtopa LDD nnv LRD f0/1KHbI BKIHOYATb M TPETHIO KOOPAMHATY CKOPOCTY Basa. lNpumepsl 414 npeacras-
neHus LDD vnun LRD nprBefeHbl B npuioxeHun A.

OnpefeneHHbIl ypoBEHb HArpy3ku Kaxol sueiikm 6yaeTt npecTaBnsaTb CaMblil BbICOKWI ypOBEHb NosBe-
HWS Harpy3ku B 3TON fueiike. YHUdMKaLma WNPUHbI S4eitkn He TpebyeTca. HekoTopble SsYeikm MoryT uMeTb 0Tpu-
LaTenbHylo Harpysky. Cnektp Hady3ku 6yfeT Takxe Bk1ovaTb HayxxeHne oT BpeMeHun paboTbl Npu NpocToe nuin
npu oCcTaHoBKe.

[ONnTenbHOCTU CNekTpa Harpys3kM MoOryT He yBenuuMBaTb pacyeTHble CPOKU CAyX06bl, faxe Korga B HUX
BK/1IOUEHbI NpocTon. HekoTopblie DLC 1 cnyyaiiHble 3kCTpeMasbHble COObITUA MOTYT AaXe Bbi3blBaTb NOIHOE Bpe-
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M UMUTaLUN ANA JOCTUKEHUSA PACUYETHOrO CpokKa CNyX6bl. Takke HeobA3aTeNbHbIM ABASETCA TO. YTO UMUTALMOH-
HbI CPOK CNYX6bl COOTBETCTBYET pacyeTHOMY CPOKY CNYX6bl, & 3KBUBAJIEHTHbIE HArpy3kn MOryT 6bITb 3KCTpano-
NNPOBaHbl C COOTBETCTBEHHOI CUHTE3MPOBAHHOI 3aBUCYMOCTbIO aMNNTYAbl HAMPSHXKEHWSA OT Yncna LMKIoB Ha-
NPsXeHNs.

Mpu yMeHbLUEHNN Yncna syeek a8 0cobbix pacyeToB feTaneit (cMm. 7.3.2.7 4N NOAWUNHNKOB) UCNONb3Y-
emMas MeTofonorns 6yaet HeliTpanbHa UNu TpaguLMoHHa ANA YCTaN0CTHOIO paspyLleHns.

[AokymeHTauma o6 LDD gomxHa onpegensitb:

- kakoli DLC 6bl1 pacCMOTPEH B BbIYUCIEHUSIX;

- 4acTOTy BO3HWKHOBEHUSA pa3nunyHoro DLC.

Mpoun3BoanTeb BETPOBOW TYp6GUHbI MOXET yCTaHaB/MBaTh 3HAYEHNA 415 HOMUHAbHbIX KPYTALLETO MO-
MeHTa 1 BpalaTeibHO ckopocTu. Ansa TypbuH c nepeMeHHO CKOPOCTbIO 3TN NapameTpbl BbIGUPaKTCA Npomn3-
BOJIbHO. YTO MOXeT NOAXOAUTbL ANA peKoMeHAaLumnii, HO He NOAX0ANT ANA APYrMX NPOEKTHbIX PacyeTos.

6.3.3 TpepenbHble Harpys3kun

[l0M1XHO 6bITh YCTAHOBIEHO, NPU KaKMX YC/TOBUSIX BO3HMKAIOT NpeAesibHble Harpysku (Hanpumep, cutyauum
BpaLleHns Unmn HeT, NPOM3BOACTBA IHEPrUM, IKCTpanonAuumn n 1. 4.). NpeaenbHble Harpy3ku Ao/kHbl 6bITb ycTa-
HOBJIEHbI B Tabimyax (CM. npunoxeHne A). 3TN Harpy3kn MoryT 6bITb CUN1aMn, MOMEHTaMU U KPYTALLUMUN MOMEH-
Tamu.

MakcumanbHble Harpy3kn TOPMOXEHUS NN YCKOPEHNS J0/MKHbI 6bITb BKNHOYEHbI B CTATUCTUKY pe3ybTaToB
1 [,0/DKHBI 6bIThb ONpeAeneHbl OTAEbHO C Y4eTOM BPEMEHHbIX NocefoBaTelbHOCTel TaM. r4e 3T0 BO3MOXHO.

YacTHble KO3 (PUUNEHTbI HAAEXHOCTM AO/KHbI OblTb BKIOUEHbI cornacHo ¢ FOCT P 54418.1 nau [1] n
yCTaHOB/EHbl B pa3HblX cneundukaunsax Harpysku (CM. npunoxenme A ana npumepa).

6.4 QkcnnyaTauWoOHHbIE YC/TOBUA

6.4.1 OCcHOBHble TpeboBaHuUs
3kcnnyaTaluoHHble Tpe6oBaHMA 3afaHbl B cneundmkauny TpeboBaHnii 4na peaykropa u jo/mkHbl 6bITb
paccunTaHbl Ha BeCb CPOK CNYX6bl U3genns, Bkaoyas co60pky, TPAHCNOPTUPOBKY, MOHTaX, NyCKOHanafouHble
paboTbl, 06cnyxuBaHme nT.4. (cm. FOCT P 54418.1 wan [1]).
6.4.2 YcnoBus okpyxatoweii cpeabl
Mpon3soaunTeNnb BETPOBOI TYpOUHBI O/MKEH YKa3aTb, B KaKMX YCNI0BUAX OKpyXatoLeli cpeabl npeanonara-
eTcsa aKcnayartaums pefykropa, u. Kak MUHUMYM, O/DKEH yKa3aTb:
- AnanasoH Temnepartyp;
- OTHOCUTESIbHYIO BNIAXHOCTb:
- 3arps3HeHne TakMMn BewecTBaMu, Kak Cosb, Mbliib U T. 4.
- ecnun TenI006MeHHNKN caenaHbl He npoussoanTenem BIY. To:
-TemMnepaTypy okpyxatoLeli cpefibl CHapyXu roHA0Mbl;
- Temnepartypy npu Hanuuuu paguartopa;
- Ka4yecTBO BO3Ayxa ANA pagnaropa;
- MOTOK BO3JyXa BOKPYr KOpOOKM nepefay ANa oxnaxaeHus;
-TemnepaTtypy okpyxatoleii cpefbl BHYTPY FOHA0/bI B TEHEHWE IKCnayaTauum u npoctos (Bkawvas
TemnepaTypy coxpaHeHus paboTocnocobHOCTH).
- NNOTHOCTb BO3AyXa.
[nAa npefenbHbIX yCNoBUIA OKpYXatoLLeid cpefbl f0/MKHbI 6bITb YCTAHOBEHbI YHACTOTA BO3HUKHOBEHNA U KX
ONNTENbHOCTD.
6.4.3 MeToAnKN akcnayatayum
MeToAnku aKkcnyaTaummn, KoTopble B/IMAIOT Ha YyCNI0BUA IKCNIyaTaum pefykropa, AO/KHbI 6bITb 3a40KYy-
MEHTUPOBaHbI. BKOYas:
- YCNOBUSA BKNOYEHUS, COOTBETCTBYIOLME HArpy3kn 1 CKOPOCTMN AN peasnbHblX YCNOBUIA knumara:
- KOHTPONb, NpeAynpeanTebHble YCTaBku, NpeAesibl npeAynpeanTenbHbIX CUTHA/I0OB U pyYyHOe ynpassieHne
npeaynpeanTenbHbIMU CUTHANaMu;
- Temnepartypy BHYTpY rOHA0/bI.
6.5 Mofpo6GHOE N3yyeHne TpaHCMuUccuii
MoapobHoe nlyyeHne TPaHCMUCCUIA AOMKHO ObITb BINOMHEHO, KAK MUHUMYM, A9 MPOBEPKM YNPOLLEHHON
aspoynpyroii Mmogenu npegcraBsieHns Kopobkn nepegady WTG (419 NOATBEPXKAEHNS 3HAYEHNS XECTKOCTH Npmn
Kpy4YeHuun TpaHcMuccum, noctasnseMoin nponssogutenio WTG npoussoguTtenemM Kopobku nepegay), 415 nposep-
K 0cobbIX Harpy3ok fgetaneii KOpobkn nepefay B TeyeHne AUHaAMUYECKUX yCUNnii B KOpobke nepegay v ans
paspelweHuns BAusHUA ycnosuii (cm. 6.1.1) rpaHul, (MHTepdeiica) Ha BHYTPEHHEE Harpy>XeHue Kopobku nepegau.
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MoTeHuManbHble AUHAMUYECKME YCKOPEHUSA NPK pe3oHaHcax MOryT 6biTb onpeenieHbl MoOasbHbIM aHa/IM30M,
pacyeTamu BpeMEHHbIX MHTEPBAJIOB, pacyeTaMy MHTePBaIoB YaCTOTbl UK APYTUMU 3KBUBA/TIEHTHBIMW METOAAMM.
AHann3 foXeH Takke BKAYaTb PyHAAMEHTaIbHbIE CU/Ibl U COGCTBEHHbIE HACTOTbl TPAHCMUCCUUN Kak YacTu
BETPOBOI TYp6MHbLI B AONOJIHEHUE K PYTMM YacToTaM, TakMM Kak YacToTbl 3aL,enneHus WecTepeH, Bpalwiaresb-
Hble YacToTbl BasI0OB KOPOOKM Nepeday u X rapMoHUYeckue coctaBnsioLme.

[okyMmeHTauns nogpo6HOro uccnefoBaHns TPAHCMUCCUIA AO/DKHA, Kak MUHUMYM, BKIOYaThb;

- 3HAYEeHMe XeCTKOCTU NPW KPyYEeHUN TPAHCMUCCUK;

- CO6CTBEHHbIE HACTOTbl TPAHCMUCCUM KakK YacTu BETPOBOW TYpOUHbI;

-AOCTYNHblE YAaCTOTbl BO36YXAEHNA BETPOBbLIX CUCTEM, HACTOThl 3aLen/eHns WecTepeH, 4acToTbl Bana u
rapMoHMYeckne cocTaBnsoLLINE;

- 3HAYEHUSA XXEeCTKOCTU, MacChl, MHEPL MM 1 3aTyXaHUs (TOPMOXEHUS) BaXHbIX BHYTPEHHUX feTanei, Takmx
Kak WecTepHu, Basbl U NOALWUNHUKA, UCNONb3YEMble B U3YHEHUN;

- anarpammy Campbell, Bkntoyatowyo 0CHOBHOE BO36YX/AEHNE B CUCTEME U BaXKHble COGCTBEHHbIE YaCTO-
Tbl TPAHCMYUCCHUN.

[OnHamnyeckan mogenb UMUTaLMVM BPEMEHHOIO MHTEpPBana TpaHCMUCCHUK NosesHa Npu aHanmse nepexon-
HbIX AUHAMMWYECKUX HArpy30K, BO3HMKAOLWMX B KOPpoGKe nepesay. NHopmanmsa, Heob6xoammas AN co3faHus
AVHaMnyecKoli Mofenu TpaHCMUCCUN Ao/HKHa ObiTb pacnpocTpaHeHa NpoM3BOANTENAM KOPOGK/ nepeay v BeT-
poBoli Typ6uHbI AN ob6ecnevyeHns TOYHOro NpeAcTaBfeHns TpaHCcMUCCUn. Takxe Noie3Ho NPUMEHATbL N0A06paH-
Hble asapoynpyrue MoAenv BpeMeHHbIX PAA0B A5 pa3peLleHns AMHaMUYeckux Mogenei TpaHCMUCCUN BANSHNA
ycnoswuii (cM. 6.1.1) rpaHuy (MHTepdeiica) mpu Harpy>xeHUn TpaHcMmnccumn. PasHble AMHamMuyeckne UMUTaLMoH-
Hble MOAEeNMN A0/MKHbI BbITb aeKBaTHO NPOBEpPeHbI A1 06ecnevyeHnsa npeAcTaBUTeIbHOro NoBeAeHNs 3aBOACKO
TpaHcMuccum.

7 Tpe6GoBaHWUS NMPOEKTUPOBAHUSA, HOMUHANIbHbIE XapaKTePUCTUKN 1
NPOM3BOACTBO peAyKTOpPOB

7.1 AHanu3 NpoeKkTMpoBaHuA peaykTopa

7.1.1 TennoBble NoTepu B Kopobke nepegay

Tpebyemas MOLWHOCTb CUCTEMbI OXNaXAeHUA A0/KHA OblTb 3a0KyMeHTUpoBaHa. COOTBETCTBYHOLLLAA MOLL-
HOCTb CUCTEMbI OX/TaXAeHUA A0/KHA 6bITb 06ecneyeHa 419 KOMNeHcaLum Npon3BeeHHOro B KOpobke nepegay
Tenaa npu aKkcnayatauMoHHbIX YC0BUAX, ONUCAHHbIX B 6.4. MOLWHOCTb CUCTEMbI OX/TAXAEHUS AO/KHA ObITb
noaTBepxaeHa B COOTBETCTBMU € 8.2.3.

7.2 llecTtepHu

7.2.1 AHann3 HafgexXHoCTU WeCTepHn

[onycTumble Harpysku LwectepeH (cornacHo (6)) paccumTbiBalOTCA C UCMO/Ib30BaHNEM AONYCTUMbIX KON-
YeCTB HarpyXeHus, HeKOTOpble U3 KOTOPbIX BbI/IN NOJIyYeHbl U3 UCMbITAHWI LWecTepeH Ha KOHBEEPHbIX UCMbITa-
TeNbHbIX CTeHAax (MPOYHOCTb MOBEPXHOCTH), & HEKOTOPbIE — W3 UCTbITAHNI Ha BUGPATOPHBIX NCNbITAHNAX (MPOY-
HOCTb OCHOBaHMs 3y6ua). MHchopmMaLma 0 HEKOTOPbIX 0COObLIX UCNbITAHUAX LeCTePeH NpuseaeHa B [6].

NCTOYHUKM BNMAHNA HArpy30K He paccMaTpuBaloTCs PpeKoMeHAyeMbIMu TecTamMu, NMPUHUMas BO BHUMaHne
B/VAOWMeE hakTopbl, KOTOPble 0O6bIYHO GbIBAIOT OCHOBAHbI HA BbIGOPOYUHbIX UCMbITAHUAX UM ONbITE C PA3/TMYHbI-
MU MakKpo- 1 MUKPOreoMeTpuyeckMmmn napameTpamm WecTepHnu, CMaskn U T. 4. ST UCTOYHUKN BANAHWS ONMCaHbI
B [6).

[lonycTvMoe Kon4ecTBO HarpyXxeHuii npuBefeHo B [6] 1 ocHOBaHO Ha 99 % BepoATHOCTN 6e30TKa3HOM
paboTbl B UCMbITAHUN LWWeCTEPHU. HafeXHOCTb WeCcTePHN He TOMbKO 3aBUCUT OT ONYCTUMBIX Harpy>XXeHuid, Ho
TaKxXe 3aBUCUT 1 OT Takux DakTopoB, Kak;

- yCNOBUA aKcnyaTauymm;

- npouecc Npou3BoOACTBa;

- KOHTPO/Ib Ka4ecTBa,

- 3a(hheKTMBHOCTbL pexnmMa paboTbl cMa3kn (pacnpegeneHme Macna, YnctoTa Macna, oOXnaxaeHns);

- cBoOlicTBa maTtepuana.

3Tn hakTopbl BAUAIOT APYT HA ApYyra B pa3Holi CTeneHun, n ocobble 3Ha4YeHUSA HaLeXHOCTU WecTepeH He
onpegensAnTca Npy NCnosib3osaHun (6). MMHUManbHble TpebyeMble ko3 rLmeHTbl 6€30MacHOCTM No HacTosLe-
My CTaHAapTy npejHa3HayeHbl A1 NPUHATUSA BO BHUMAHME 3TUX HEACHOCTeN. 3T 3Ha4YeHNA NoyYeHbl U3 OnbiTa
B KOpO6Kax nepegay BeTPOBbIX TYPOUH.
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7.2.2 HoOMWHanbHble NnapameTpbl WeCTepPHU

7.2.2.1 CTOIAKOCTb BblKpaLLIVBAHUI N MPOYHOCTb Ha N3rn6

HomwuHanbHble napameTpbl WeCcTepHU A0KHbBI COOTBETCTBOBATH [6]. MpasBnno Miner'a 4OKHO 6bITb NpUMe-
HEHO cornacHo [6] Ansa pacyeta koaduumeHToB 6€30NacHOCTM C UCNONb30BaHNEM CeKTpa Harpy3ku, noctasns-
eMoro Nnpon3BoamTenem BeTpoBOi TypouHbl. KoadhduumeHTbl cpoka cnyx6bl Zvr n'Y , T npu pekoMeHA0BaHHOM
yncne unknoB NL AomKHbI 6bITh ONpeAeieHbl C CNOMb30BaHWeM KpUBOW (KpMBbIX) nepeceyeHuns npu 0.8510 10
LLMKNOB, MCNONb3ySA 6Gunorapugmmyeckyto 3aBMcMMocTb. CpOKN CTOMKOCTU BbIKpaLMBaHWNIO U YCTanoCTHas Npoy-
HOCTb Npun paboTe Ha N3rn6 foKHbI 6bITb MUHUMaIbHbIM YNC/IOM YaCOB, yCTaHOB/IEHHbBIM NPOMU3BOAUTENEM BET-
POBOi TYPOUHBI, HO HE MeHblLLe, YeM YCTaHOB/IEHHbIi MPOEKTHbI CPOK CAYXObI.

Ha ctagun npeaBapuTenibHOro NPOEKTUPOBAHNSA A0MYCKAETCS pacyeT WecTepHU C UCNONb30BaHNEM 3KBU-
Ba/IEHTHOrO KPyTALLEro MOMeHTa. [N A0NONHUTENLHOW UHOopMaL MK Takxe cM. (6].

Bce BHellHMe 3y6Lbl LWeCTePHU A0/KHbI 6bITb YCTAHOB/IEHbI TOIbKO HAa 60KOBOW NoBepxHocTu. LWnudoska
na3oB Ha 60KOBOI NOBEPXHOCTM 3y6La nam nepexofHoil NoBepPXHOCTH (MexXAy Nnasom 1 3y6L0oM) MOXeT YMeHb-
WNTb NPOYHOCTb Ha M3rnb 3ybuLos. Lnndoska Na3os — BMA HEOAHOPOAHOCTH, MPOMU3BOAUMBINA WANGOBANbHbLIM
YCTPONCTBOM MeXAy HavyasrioM akTUBHOro npodhunns 3ybua n ero ocHoBaHWeM, KOTOPbI yBENNYMBAET HaNpsxeHne
y OCHOBaHus 3y6a. [pn TOYHOM pacyeTe pexyLnx UHCTPYMEHTOB, TEPMO06Pa6OTKM M NPOLLECCOoB LWINGOBKU
MOXHO n3bexarb WANGOBKN Nas3os (CM. 7.2.7.1).

MuHUManbHbIl KO3 runeHT 6e30NacHOCTM ANA CONPOTUBNEHNSA BblIKpawMBaHntio SH AomKeH 6bITb paBeH
1.25. MrHMManbHblii KO3 PULMeHT 6€30MNacCHOCTM MPOYHOCTU HAa U3TMG  [OJIKEH 6biTb paBeH 1.56.

7.2.22 N3Hoc

PacueTbl M3HOCa OCHOBbLIBAIOTCA Ha BYX PasHbix MeTofax — MeTofe «[lonHasA KOHTakTHasa TeMneparypa
Bloka» (TemnepaTypa Bcnbiwku) n MeToge «CyMMapHoit TeMnepaTypbl» (CpefHas o6beMHasn Temneparypa).

MeTop «[onHasa KoHTakTHas TemnepaTtypa» onucaH B [7]  (8). PacyeTbl n3Hoca B COOTBETCTBUM C [7] 1 [8)
NPUBOASAT K CXOXMUM pesysibTataM, XO0TS MeTof, OnucaHHblli B (7] yunTbiBaeT KoadphuLMeHT 6e30nacHocTun, a me-
TOA4. onucaHHbIi B (8] — yunTbiBaeT NpoueHT pucka. Metoa «CymmapHasa Temnepartypa» onucaH B [9). a B (10]
onucaHbl o6a meToga.

Mpu oueHke ndHoca NpeAnoyYTUTENIbHO NCNOb30BaTh METOAbI, onucaHHble B [7] unu [8] n (9]. Metog, onu-
CaHHbI B [10]. MOXeT 6bITb MCNOMb30BaH Kak afibTepHaTUBHbIN. [Llo/HKeH 6biTb MUCNOMb30BAH CyYall C HanxyaLwmn-
MU pe3yfibTatamu U3 MeTof0B «[lonHas KoHTakTHasa Temnepartypa» u «CymmapHas Temnepatypa». MuHumanbHoe
3HayeHue pucka usHoca ansa [8) coctaBnaeT 5 %. MuHMManbHbIi koadpuumeHT 6e3onacHocT S8ansa [7] unu (9]
1 [10] paBeH 1.3.

PacyeTHble napaMeTpbl M3HOCA AO0/KHbI 6bITh MPOM3BEEHbl NPU MAKCUMasbHON aKCnNayaTaLlMOHHOM Ha-
rpy3ke n HOMUHabHOW ckopocTu. CpefHeobbemMunasn Temnepatypa v TemnepaTypa 3auensieHns WecTepHN SoX-
Hbl 6bITb paccUnTaHbl NP HOMUHA/IbHOW Harpy3ke N HOMUHaIbHON CKOPOCTU M NPU MakCMMasnbHOM akcnayaTaum-
OHHOIl TemnepaType KOpo6ku nepegay, NPy KOTOPbIX KOHTPONEP TYPOUHbI YMEHbLIAET NPOU3BOACTBO 3HEPTUN
UNN BbIKOYaeT TYpouHY.

BpemeHHble pagbl n3 DLC ana aHanusa npefesibHbIX HArpy3oK AO0/KHbI 6bITb U3yYeHbl 418 noc/efosa-
TeNbHOCTEe. rae KpYTALWMA MOMEHT NpeBbillaeT MakCMMarsibHy0 3KCMIyaTaLuoHHY0 Harpy3ky B TeUeHue Bpeme-
HW, KOTOPOE MOTN0 6bl 6bITb OCTATOYHbLIM 415 BbI30Ba M3HOCA. ECNK 3TO NponcXoaunT, Takoil YpOBEHb Harpys3ku
[OMKeH 6bITb UCNOIb30BAH B pacyeTax HOMUHa bHbIX NapaMeTpoB M3Hoca.

MpumeuyaHNe — OKCNepuMeHTasnbHble pe3ynbTatel B FZG ucnbiTaHusax no (11] nogpasymeBatoT, 4To AN
Bbl30Ba M3HOCA TpebyeTca MUHUMaNbHasA ANNTE/IbHOCTb, paBHas 0.3 cekyHAbl.

Cnoco6HOCTb K U3HOCY Macna Ao/xHa 6biTb onpegeneHa ucnbiTaHMAMU nsHoca FZGA/8.3/90 cornacHo
(11). Ecnn TemnepaTypa u3Hoca onpegeneHa ns ucnoitaHnii FZG. 1o 4na uccneposBaHunii U3Hoca f0/1XHa 6bITb
1crnosb3oBaHa Temneparypa, Ha ofHy CTaAuio HXe, YeM TeMnepartypa ctafuu cépoca Harpysku. Ecnm nsHoc He
BO3HMKaET Ha Harpyske 12 ctaguun, To 12 k1lacc MOXeT 6bITb UCMO/Ib30BaH B aHasin3ax n3Hoca.

7.2.2.3 To4yeyHoe BbiKpalunBaHue

ToueyHoe BblkpallnBaHne BO3HUKAET N3-3a Takux PakTopoB, Kak TO/NLWNHA NEeHKM CMa3kn, maTepuanbl u
MUKPOCTPYKTYpa, LIepoxXoBaToCTb NOBEPXHOCTU W TEKCTypa, reoMeTpust CONPUKOCHOBEHUSA, pacnpejeseHune
Harpysku u ycnoBsus akcnayatauuu. Bauvswouime napameTpbl CMasku — 3TO BA3KOCTb CMasku, XMMuyeckme u
dhunsnyeckune ceoiicTea 6a3oBoro macna ngobasok. Metos onpegeneHns pucka TOUEUYHOro BbikpallnBaHus onpe-
fened B (12]. Ho cTaHJapPTU30BAHHOIO METO/a pacyeTa pucka BOSHUKHOBEHUS M3HOCA He cyllecTByeT. [oaTomy
pekomeHyeTca 0630p BAUAIOLW WX NapaMeTpPOB Ha TOYeUYHOE BblKpallnBaHue.
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7.2.2.4 TIpOYHOCTb NpY CTATUYECKON Harpyske

MpOYHOCTbL NpU CTaTUYECKO Harpyske Ao/MKHA 6bITb paccumTaHa corfiacHo ¢ [6] npu npeAenbHON Harpys-
Ke, ncnonb3ys KoadunumeHTbl cpoka cnyx6bl ZNTn Ybl. MMHUManbHbIil KO3 dULneHT 6e30NacHOCTM NPOYHOCTH
Ha n3rnb SFAoMKeH 6biTb 60nbwe 1.4, a MUHUManbHbIA KO3 PULNEHT 6e30NacHOCTY AJ151 CONPOTUBIEHUSA KOPPO-
3umn SHpo0MmKeH 6b1Tb 60MbLlue 1,0 4719 TPOYHOCTN NOBEPXHOCTU. HEe06X0AMMO ONOMHNTENNIbHO PACCMOTPETb BHYT-
peHHMe TpeLMHbl 3y6L0B 1 BO3MOXHOCTU AedhopmaLum 3y6L,0B LLECTEPHU.

7.2.3 KoadhduunmeHTbl 6€300acHOCTHU

KoadhpnuymeHTbl Harpysku A5 pacyeToB CTONKOCTU K BbIKpalLVBaHUIO M MPOYHOCTU HA U3rMb, cornacHo
7.2.2.1, fonxHbl 6bITb ONpPeAeneHbl B COOTBETCTBUU C [6]. Cneaytolne NyHKTbl ONUCLIBAIOT NpaBunia NPUMeEHeHns
HacToslLero ctaHgapra.

7.2.3.1 iIntnammnyeckmnini koadduruymeHT K,

OvHamuuecknii koadpduuymeHT, K,. 3HaYNTEeNbHO BAWSET Ha HOMUHA/IbHble NMapamMmeTpbl WecTepeH. Kv
[0/MKeH 6bITb paccuntaH B cooTBeTCcTBMY € [6]. Ecnmn cornacHo pacyetam 3HavyeHne K meHee 1,05, To AO/KHO
ncnonb3oBaTbcs 3HavyeHue K, = 1.05, noka OHO He NOATBEPAUTCA M3MepeHuAMU. PesynbTaTbl U3MepeHuii
[OJ/DKHbI 6bITb COOTBETCTBYIOLLE IKCTPANOANPOBaHbI 415 NOATBEPXAEHNSA NapaMeTpoB YCTaHOB/IEHHbIX NPOU3-
BO/ACTBEHHbIX AOonyckoB (cM. 8.2).

7.2.3.2 KoathhuumneHT Harpysku 3auennenus K,

KoadbdpumumeHT Harpy3ku 3auenneHus K, BblumcnseTcs ANa norpelHocTeil B pacwenneHnn (pacnpegene-
HUA) Harpys3kun, HanpuMep, B KOpnyce peAykropa ¢ ABONHbIMU UM CAOXHBIMY NYTAMU Harpy3ku Uau ¢ nnaHetap-
HbIMU CTyneHAMU. [Jna nnaHeTapHbIX CTyneHel cTaHfapTHbIe 3HaYeHus npuBedeHbl B Tabnvue 1 ¢ Bbibopkoli (ana
CTeneHei TOYHOCTM 3y6uaTbiX KOSIEC COOTBETCTBEHHO B Tabamue 2 uav nydlleii) B 3aBUCUMOCTM OT YMCa naaHe-
TapHbIX CTyNeHe.

Ta6nuuya 1— 3HaueHus koadpdmumeHTa Harpyskv 3auenneHns Kf ans pasHoro yncna ninaHeTapHbIX CTyneHel

Yucno nnaHeTapHbIX CTyneHei 3 4 S B 7

KoadhdpmumeHT Harpysku 3auennenuns K, 1.10 1.25 1.35 1.44 1.47

3HauyeHus, MeHblLne, YeM NpuUBeJeHHble B TabnuLe 1, 40/KHbI 6bITb NPOBEPEHbI MOAENINPOBaHNEM U pac-
yeTaMu. Kak 3To onucaHo B 8.2.2.

7.2.3.3 KoahhuumeHTbl pacnpeseneHns Harpyskm

7.2.3.3.1 KoadduumneHT pacnpegeneHns Harpyskm KH|,

KoadhpumumeHT pacnpegeneHuns Harpy3ku KH J14omkeH 6biTb onpeAeneH YACIEHHbIM aHaIM30M COornacHo
[6]. BNusiHne OTKNOHEHU NPOAYKLMM Ha NapanienbHOCTb Bana 1 3y6HbIX PAAOB LWeCTepHel 1 WecTepeH J0/1KHO
6bITb BK/IIOYEHO B 3HAYEHME pa3peryIMpoBKX 3aLenneHns. 18 pacyeToB yCTa/OCTHbIX HaNPsHXeHWii pasperynu-
POBKy 3aLienyieHns paccuUnTbiBalOT coriacHo opmyne (1). MpegenbHoe 3HaYeHUe pas3perympoBkm 3aLenneHus
paccuuTbiBatoT no popmyne (2).

y\ltHH Fhtuo f£%/'r (1)
CoHR + » (2)
rae fmt — pasperynvnpoBka 3auenieHns WecTepHU, yCTaHOBIEHHO B Kopnyc:
fHp. — BWMHTOBOE OTK/IOHEHME CKaTa LIECTEPHM;
»[ — BWHTOBOE OTK/IOHEHWNE CKaTa LWeCTepHN;
fv.r — pesynbTupyloLiee 3HaYeHne pasperynpoBkn 3aLensieHuns, Bbi3BaHHOE OTK/IOHEHUAMU B PETY/INPOBKE

Basia Mo OTHOLWIEHWIO K UaeanbHOi OcK. 3af,aHHOI B LUMPUHE 3y64aToro BeHua.
MpumeyaHune — IT0T MeToA onpefenexus Ira He cornacyetcs c (6).

Pe3ynbTupytowas pasperynmposka 3aLenneHuns, Bbi3BaHHasa pasperyimpoBKoi Bana no OTHOLWEHWUIO K nae-
anbHo ocu. ftr cofepXunT BCce NPOM3BOLCTBEHHbIE Bapualum, BAMSAIOLWME HA BaXHbI/i napaniennsm Bana, KoTo-
pblli. B CBOIO o4yepefb, BANSIET Ha pa3peryavpoBky 3auenseHus 3ybyaTtoil napbl. Kak MMHUMYM cnegylouine
BAusoLWme hakTopbl LOMKHbI 6bITb pACCMOTPEHbI (M OTAENBHO 3a40KYMEHTMPOBAHbI) NpU pacyeTe

- 6OKOBblEe OTK/IOHEHMUSA, 17, onopbl Kopnyca WAu naaHeTapHo wecTtepHu (no [13]), BkAYasa BANAHME BTY-
NOK UK BKNagblwein nogwunHuka B kopnyce (rae npuUMeHnmo):
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- NIOCKOCTHbIE OTKNOHEHNS. onopbl kKopnyca unn nnaHetTapHoi wecTepHu (no [13)). BkNoYas BAnsHue
BTY/IOK U/ BKNaAblwel NOAWNMHNKA B Kopnyce (rAe MPUMEHNMO);

- B/IMSIHWE A0NYyCKa Ha COBMeLLeHne Onopbl NNaHeTapHON WecTepHW, BKAoYas konebaHna B 3a3opax u
Aedopmanmax onop nnaHeTapHbIX NOAWNNHUKOB, BapuaLuuy B 3a3ope nagedopmaumnax noAWnNNHUKOB Noj Ha-
rpy3Koii;

- Bapuauum B secopmaLuy Koprnyca n onop niaHeTapHol WecTepHU NoJ Harpy3Koii.

Tam. rae He OCTyMNHa cTaTucTuyeckan nHdopmaymsa, pesynbTupyolee sHadyeHume fr, MoxeT 6bITb onpege-
NneHo kak RMS aTux oTaenbHbIX BO3AeCTBUIA. BHUMaHWe cnefyeT 06paTnTb HA HE3aBUCUMOCTb FPaHNYHbIX 3Ha-
YeHuii N yunTeiBaTb X B Ut KOppekTupyoL el MeTKol.

7.2.3.3.2 YNCNeHHbI KOHTaKTHbIV aHanu3

Mpouecc pa3paboTku LWWeCTEPHU BETPOBOI TYPOUHBI JO0/KEH UCMOb30BaTb YNC/EHHBIN aHann3 pacnpege-
NIeHNSA Harpy3kn BUHTOBOTO HanpassieHns (M. 7.2.3.4.2)n HanpasnieHnsa npodunsa (cm. 7.2.3.4.1)o4HOBPEMEHHO,
obecneynBas NosHON NHhopmaLnein 0 MeCTHbIX Harpy3kax Ha Bceit KOHTaKTHOU 30He. Takoil YNCNEHHbIN KOHTaKT-
HbI aHanu3 pacnpegesieHns Harpy3ku A0/MKEH BblUNCAATb, KaK MUHUMYM:

- pacnpejeneHne Harpy3kv B Hanpas/ieHUsIX BUHTA 1 npocdhnns;

- B/IMSAHNE CMEXHbIX 3aLenneHuii;

- BINSIHNE MECTHbIX HapyLUeHniA OAHOPOAHOCTH XEeCTKOCTH B FpaHULLe KOHTAKTHOM 30HbI.

[lONoMHNTENIbHO 3HAYEHNA MaKCUMabHbIX 3KCNyaTaLMOHHbIX HAarpy3ok, npefesibHbiX Harpy3ok u gonyc-
TUMbIX KOMGMHALWIA, paccunTaHHble No popmyne (2). 4OMKHbI 6bITb NPOBEPEHbI C UX NTOTOBbIMU KOHTAKTHbIMU
HanpsxeHuamu. Ocobo cnegyet nsberatb MeCT KOHLEHTpaL MW HanpshXXeHuli B rpaHnLLe KOHTAKTHOMN 30HbI.

Ecnv KOHTakTHbI aHanu3 gaet 3HadeHne KH1< 1,15. To 3HayeHne KH,, = 1.15 AO/KHO 6bITb MCNO/b30BaHO
B pacyetax HOMWHaNbHbIX NapameTpoB. Tor pacueTHOW Mogenu Ana pacnpefeneHns Harpy3ku 4O/KeH 6bITb
NpoBepPeH UCNbITAHNAMM, Kak 3TO onucaHo B 8.2.

7.2.3.3.3 KoathhuumeHTbl nonepeyHoit Harpysku K Hnm KFa

KoadhpuumeHnTsl nonepeyHoit Harpyskm KHI n KFa goxHbl 6bITb NPUHATEI BO BHUMaHWE BAUSIHUEM Npun
HepaBHOMEPHOM pacnpefesnieHUn Harpy3ku no HECKONIbKMM napam 3y60B, 3auennsaowmnxcs o4HOBpeMeHHO. Ecnn
LecTepHN MMEKT TOYHOCTb 3y6a, Kak ycTaHOB/1EHO B Tabnuue 2. To 3HayeHue, paBHoe 1.0. MOXeT 6bITb UCMOJIb-
30BaHO A1 KO3 hULMEHTOB NonepeyHoii Harpy3kn KH, n KFa

7.2.3.4 N3ameHeHne 3yba

N3meHeHne npouas 1 BUHTA JO/KHO 6bITb UCNOML30BAHO A/19 YyMEHbLUEeHUA narybHoro BINSHWUA Ha Kose-
6aHuna 3yba, n3rnbarLmx n ckpyymsawwmux gedopmanmnii 3y6os, Banos, NOALWNNHUKOB, KOopnyca, NPOW3BOA-
CTBEHHOrO gonycka u gonycka Ha c60opky. TOYHbI/ NPpOUAb U U3SMEHEHWE BUHTA YBENNUYMBAKOT AONYCTUMYIO
Harpysky v CHwxkatwT WwyMm. PacueTHasa Harpyska A5 U3MeHeHUs Npoduasa u BUHTA A0JKHA ObiTb HarpysKkoi
YPOBHS, KOTOPLI 6onee Bcero cnoco6¢cTByeT NOBEPXHOCTHOW YCTanocTu.

7.2.3.4.1 N'ameHeHune npocuns

PacueTHas Touka nameHeHuna npounsa fomkHa 6biTb BbibpaHa TOYHO, Tak Kak 3TU U3MEHEHUSA MOTYT 6bITb
paccunTaHbl TONIbKO C OAHOI HArpy3Koii 1 3a 4epToi NarybHOCTN U3MEHEHUA. ITO YHAaCTUUYHO KPUTUYHO, TakK Kak
Harpysku WwecTepH BETPOBOM TypOuHbI NepeMeHHbl. PacueTHoe n3MeHeHne AO0/MKHO paccUnTbiBaTb BANAHNUA ANA
BCEX Harpy3oK, pUcK n3Hoca, U3MeHeHnss NPoM3BOACTBEHHOIO NpoLecca, WyM 1 nepefaTtoyHoe OTHOWeEHWe NS
cnabblX U NepeMeHHbIX Harpy3ok.

7.2.3.4.2 N'3ameHeHNe BUHTA

Tak Kak Harpysku LwectepeH BeTPOBOW TYpOUHbI NEPEMEHHbI, pacyeTHas To4Yka MU3MEeHeHUs BUHTa J0/MKHA
6bITb BbiOpaHa TOYHO, MOTOMY YTO U3MEHEHUS BUHTA MOTYT ObiTb paccyuMTaHbl TO/IbKO C OAHON HArpy3koi n 3a
yepToil Nary6HOCTN M3MeHeHWI. PacyeTHoe M3MeHeHne A0/HKHO pacCcunTbiBaTb BAUSHUS ANA BCEX HArpy3ok,
M3MEHEeHNA NPON3BOACTBEHHOIO NpoLecca 1 akcnayaTauumu, pacnpefeneHne Harpy3kv B HanpaBneHumn BuHTa un
wyma.

7.2.4 Martepuansl WwectepeH

Bce maTepuansl wecTepeH n ux o6paboTka fOMKHbI, KAK MUHUMYM, COOTBETCTBOBATb TpeboBaHuAM (6).
JonycTumbie 3HaYeHNA HanpsHkeHUn <H ,Nen aFE fO/MKHbI 6bITh BbIGPaHbI 419 BbIGPAHHOTO k/1lacca TOYHOCTH CO-
rnacHo [6].

OddpekTnBHaA rnybmHa LeMeHTauum A4o/mkHa 6bITb CNPOEKTUPOBaHa corfacHo [6]. 3HayeHuns, MeHbLlmne,
yeM peKoMeH/oBaHHble A5 n3beraHna cnyvyaes BbICTynaHus (Npy namepeHnn Bknagbllla NoAWUNHUKA CKOMbXe-
HKS). cornacHo [6]. MOXHO NCMONb30BaTb, €C/IN OHU NPOBEPEHbI pacyeTaMun 1 nsmepeHuamu. lechopmauns Tep-
MUYECKMM BO3AENCTBMEM U KOHEUHble KonebaHna Npu rnybrHe ueMeHTaunm oT WANgOoBKM A0KHbI BblTb OLLEHEHbI
[ANA 3aKaNeHHbIX LWWeCTEePEeH U LWeCTePEH CO WANM(OoBaHHbIMY 3ybbAMU.
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MoBEPXHOCTb 3aKaNeHHbIX WeCTepeH C BHYTPEHHUMM 3yObaAMU AO/DKHA UMETb Nyyllne CBOKCTBA, YeM Y
LecTepeH CO CKBO3HOW 3aKasiKoiA.

7.2.5T1oanoBepxXHOCTHAA Bbi3BaHHada yCcTasnocCcTb

B fOoNO/IHEHNE K HENCMPABHOCTAM, Bbl3BaHHbIM BbikpallunBaHnem (CM. 7.2.2.1). 3y6bl LLeCTEepPHN MOTYT Mo-
Bpexajarbcsa BCneCTBME NOANOBEPXHOCTHOW BbI3BAHHON YCTaNoCTbi0. [poncxoxaeHne aTuX HencnpaBHocTel
MOXeT NPOUCXOANTb HA MOBEPXHOCTU AN MEXAY NOBEPXHOCTbIO U LLEeHTPOM (CpaBHEHMe NoBpeXxaeHunii noBepx-
HOCTU NpuBeaeHo B (141).

MoanoBepXHOCTHOE paspyLlleHne MOXeT Takke MPOUCXOAUTb Kak BHYTPEHHUIA YCTanocTHbIA n3nom 3y6a
(TIFF), npnyem ycTtanocTHas HencnpaBHOCTb, BbI3BaHHAS KOHTAKTHbIM HaNpsXKeHneM, NpuBeaeT K NOSIHOMY Un
yacTUYHOMY M30MYy 3y6a, r4e NPONCXOoXAeHre packona pacnonaraeTcs HXe Cn0s 3aKkankv U nepexofHoli 30HbI.
PacnonoxeHve ncTovyHMKa n3noma B cpefHei yactm 60KOBO NOBEPXHOCTU LeCTEPHM 6IM3KO K pacyeTHOW NHNK
(3ybuaToii nepegaun), rae BO3HUKaAET MakCMaibHOe KOHTaKTHOe fiaBfeHune.

He cyuiecTByeT cTaH4apTU3NPOBAHHOIO METOAA OLEHKMN A1 ONpefeneHuns pycka Takux HemMcnpaBHOCTEN.
OpHako MeTof A9 OLEeHKN NOANOBEPXHOCTHOrO HanpsixeHve npusegeH s [15].

7.2.6 TOYHOCTb LWIeCTepeH

FeomeTpnyeckas TOYHOCTb 3/1IEMEHTOB LLECTEPEH A0/KHA ObITb yCTAHOBNEHA B COOTBETCTBUM € [16]. Mak-
cumanbHasa ucnosb3dyemas cTeneHb TOYHOCTM yka3aHa B Tabnuue 2. TOYHOCTb LWecTepeH MOXeT U3MEHATLCA,
Korfa KoJsieco WecTepHu NpUcoeAuHAeTCs K ero Basty. TeM He MeHee crneundunkaLlms BbllLeynoMAHYTOM TOYHOCTH
[OMKHA 6bITb MPUMEHEHA K COOpaHHbIM LWWecTepHaM. Tam, rae Tpebyetcs MakcuMasibHast TOYHOCTb, MOXET 6bITb
o60cHOBaHa WM oBka nocse c60pku ¢ Basom.

Ta6nuuya 2— Tpebyemas TOUHOCTb LLIECTEPEH

Tun wectepHun MakcumanbHasa cTeneHb TOYHOCTU (no [1B))
LllecTepHsA C BHEWHUM 3auensieHnem 6
LLlecTepHA C BHYTPEHHUM 3auensieHnem 7'

Bocbmasi cTeneHb TOYHOCTU MPUMEHSIeTCS ANA OTK/IOHEHWI wara 3y6beB Npu GUEHUU U HAKOMEHHOW
NOrpeLHOCTN Wara B a30TUPOBAaHHbIX LWECTEPHAX C BHYTPEHHUM 3auensieHneM B TeYeHue npouecca orpaHuyveHus
BO3MOXHOCTEIA.

7.2.7 Tlpon3BOACTBO WIeCTepeH

[onXHbI 6brTb yCTAHOB/EHBI METOAbLI NPON3BOACTBA N 06PaBOTKM 31EMEHTOB LLECTEPEH.

7.2.7.1 MeTogbl npoussoAcTea

Bce 3y6Lbl LWWeCTepeH C BHELWHUM 3auenneHnem fo/MKHbl 6bITb YKOPOUeHbl 415 ob6ecnevyeHns aflekBaTHOro
nogpesa Ans nsberaHus ot WAMGOBKM Na30B. B MecTax BbICTYNOB MCNO/b3yEMbIi pe3eLl, 0/KEeH UMETb MUHU-
ManbHbI pagnyc pexyuliei kpomkm 0,25 Tn. KOHeYHbli pe3yibTaT reoMeTpumn ocHoBaHma 3y6a fo/KeH 6biTh
MCMO/Ib30BaH B pacyeTax HanpskeHui.

Bce 3y6bl LWecTepHU AOMKHbI UMETb pagmnycbl UNn hackm NPoAo0NbLHOM KPOMKM 3y6a 1 NpeBblwaTh NOJHbIA
KOHTYp rpaHun 3y6oB. MapameTpbl hacok Uan pagmycos A0/MKHbI OblTb YCTAHOB/IEHbI HA YepTexax.

Ecnu wnndoBka n1a3oB BAUAET Ha 3y6, To f0/KHA GbiTb OLleHEHa NPOYHOCTb Ha M3rnb6. MpegnoynTaemsbii
MEeTO/ OLeHKN — aHa/In3 HanxyALnx Na3os, Mcnosb3yemblii FEA, unv gpyrne MeToAbl 4715 ONpefeneHns CHuxXe-
HMA NPOYHOCTU Ha n3rnb 3yba, yunTbiBas caMmble TpeboBaTe /bHble KOMOMHALMN PACNOI0XKEHNS Na30B, [My6WHbI 1
paguyca. Ecnu metoabl FEA nnn gpyrne nofgo6Hble MeToAbl HEAOCTYMNHbI, TO BIMSAHWUE Ha Na3 B Hauxyjlwem
cnyyae [OMKHO ObITb OLLEHEHO C UCcnosib3oBaHneM koadhpuuneHta YSgno [6].

B TeyeHue npouecca pa3paboTku rpaHUyHbIe YC/I0BUA A1 MaKCMMasibHO Cpe3aHHoro marepuana, popma n
pacnosioxeHve AOMKHbI 6bITb JOKYMEeHTaslbHO 0DOPMIIEHBI B LLeN1SAX TOr0, YTO6bI TPebyeMblii CPoK CNyX6bl 0cTa-
BasICsA JOCTUXMUMbIM. ocne npouecca Npon3BOACTBaA BCE LWECTEPHN J0/DKHbI ObiThb MPOBEPEHbI HA pacyeTHble
rpaHuYHble yCNoBUA 1 pesynbTaThl AOMKHbI 6bITh 3aNMcaHbl B nacnopTa kayectsa. Ecnu pesynbtaTbl okazanuchb
BHE rPaHNYHbIX YCOBUIA N CHMXeHNe KoadhuumeHTa 6e30nacHoCcTy Npu N3rnbe Huxe orpaHNYeHunin, ycTaHoBNEeH-
HbIX B 7.2.2, TO WWECTEPHS AO/DKHA CUMTaTbCA 6PaKOBaHHOIA.
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7.2.7.2 WepoxoBaTtoCcTb NOBEPXHOCTU 3y6a LIECTEPHU

[nA rapaHTun afekBaTHOWM AOMYyCTUMON Harpy3ku HeobxoavMa rnajakas noBepxXHOCTb 3yba LecTepHu BeT-
poBoOli Typ6UHbI. MNajkas NOBEPXHOCTb 0CO6EHHO BaXHa NO OTHOLLEHUIO K BO34EeCTBMIO TOYEYHOro BbiKpalunsa-
HUA. NS WecTepeH ¢ BHEWHUM 3aLensieHnemM MakcumaibHas WepoxoBaTocTb 60KOBOM NOBEPXHOCTN RafomKHa
6bITb paBHa 0.8 HM. MakcumanbHas WepoxoBaToCcTb 6OKOBOI MOBEPXHOCTU LECTEPEH C BHYTPEHHUM 3alienie-
Huem RagonxHa 6biTb paBHa 1.6 HM. MpunoxeHue b.2.6 BkntouaeT pekoMeHA0BaHHbIe OrpaHuyeHns 41s Wwepo-
X0BaTOCTWN NOBEPXHOCTYU 3y6a WeCTePHU A1 CHUKEHUS PUCKA TOYEYHOT0 BblKpalMBaHUS.

AKTMBHasA 60KoBas MOBEPXHOCTb 3y6OB LUECTEPHN He JO/KHA 6biTb yNPOYHEHA yaapaMun Kak KOHeUYHOM
onepavmei 06paboTku.

MpnmeyaHune — Ha wandoBaHHbIX NOBEPXHOCTAX 3HaYeHNe Ra cocTtaBnseT npumepHo 1/6 oT 3HavyeHusa Rz.
MoaTomMy BbileynoMsiHyTble Tpe60BaHWUsi MOTYT ObiTb PacCMOTPEHbl Tak. UTO Rz < 4.8 HM ANs WecTepeH C BHELWHUM
3auenneHnem 3y60B U Rz < 9.6 HM ANA WecTepeH C BHYTPEHHUM 3auensieHnem 3y6oB.

7.2.7.3 NpoBepka cTeneHn TBEPLOCTU MOBEPXHOCTM Nocne WAngoBKU

CTeneHb TBEPAOCTM NMOBEPXHOCTU AO/IKHA KOHTPO/IMPOBaTLCA. [poBepka CTeneHn TeepAoCcTu nocne win-
hOBKM fO0/MKHA BbITb YCTAHOBIEHA M/TAHOM BbIGOPOYHOTO KOHTPOA. HacToTa BbIGOPKM [0/1)KHA OCHOBLIBATLCS Ha
3ahhekTMBHOCTYM NpoLecca KOHTPONA U NpoLeHTe Bpaka NOXoXnx aetanei.

MnaHbl BBIGOPOYHOTO KOHTPONIS MeHee yeM 100 % A0/1KHbI 6bITb YTBEPXAEHbI. 3a40KYMEHTUPOBAHHbI
npouecc aHanvsa NpuUrogHoCTy AeTanu A0/HKEH NokasbiBaTb, YTO cneyunduyHble npouecchl 1 npoueaypsb! Wango-
Ba/IbHOroO annapara npu Npoun3BoAcTBe AeTanei 6e3 4onn gedeKkTHON cTeneHn TBEPAOCTH NPU WINGOBKE NCMONb-
3yl0TCA KBA/MPULMPOBAHHO.

HapeXHbIM MeToA0oM NPOBEPKU CTeNeHn TBEPAOCTM NOBEPXHOCTUN AIBNAETCA TpaB/ieHne (CM., Hanpumep.
[17]). Beaywue 60KOBble NOBEPXHOCTU AO/HKHbI COOTBETCTBOBATbL UM NpeBbIWaTh ypoBeHb B1l. HeBeayuwne
60KOBble MOBEPXHOCTU AO/KHbI COOTBETCTBOBATL YPOBHIO B2. Bece gpyrne meTtofbl NPOBEPKN AO/MKHbI ObITb
cornacoBaHbl Mexay Nnpou3BoAUTEeNs MU BETPOBOM TYpOUHbI U pefyKTopa.

7.3 MoAwmnnHUKN

NMpumeyaHu e — [aHHblli pa3gen A4eiiCTBUTENEH ANS POIMKOBbIX WapPUKONOALWNNHUKOB. Ecnmn 6yayT ncnosnb-
30BaTbCA MOAWMUMNHUKNA CKOJMIbXEHUS,, TO METOAbl pacueTa U Tpe6oBaHWUA LO/KHbI GbiTb COrMlacoBaHbl MeXAy NpPou3BO-
AVUTENAMU BETPOBOW Typ6UHbI, NOAWMMHUKA U PeayKTopa.

7.3.1 PaccmoTpeHne HafEeXHOCTN NoALWnnHuKa

Tpe6oBaHMa K pacueTam cTaTtMyeckoih 6e30nacHOCTU U HOMWHA/IbHOTO CpOKa C/YX6bl YyCTaHOB/EHbI B
FOCT 18854 n FOCT 18855.

HOMUWHanbHbIR CPOK CNYXObl NOAWMNHMNKA pacCYnTaH Ha OCHOBAHUN MUCNbITaHW 60NbLIOro KoNnyecTBa
OTHOCUTE/IbHO MasIeHbKUX NMOALNMHUKOB, IKCMyaTupyeMblX B 04E€Hb TOUHO ONpeAesieHHbIX YC0BUAX. Xapakrep-
Hasi NPOYHOCTHAA ycTanocTb onpegensieTca kak 90 % BeposATHOCTb 6€30Tka3HOW paboThl. 419 NOAWMNNHUKOB
60nblUero pasmepa cyLecTByeT orpaHM4eHHOEe KOMYEeCTBO UCMblTaHMil. Pasmepbl NOALWMNNHUKOB YUUTbIBAIOTCH
nocpeAcTBOM CTaTUCTUYECKOTO pacCMOTPEHUSA, YTO CBA3AHO C yBE/IMYEHNEM B HANPSXKEHHOM 06beme. MonyyeH-
Hble MeTOAbl OCHOBAaHbl HA PacLIMPEHHOM UCNbITAHUM 415 yYeTa Takux yC/I0BUIA CMa3Ku, Kak TO/ILLUHA NEHKN
cMasku, ,o6aBKu 1 3arpsasHeHune.

PaclwunpeHHble MeToabl pacueta fOCTYMHbI 415 yyeTa pacnpeesieHns gaBneHus, a Takke gecdopmaymii n
[lONYCKOB BaJI0B 1 KOPMycoB. MNpuMeHeHne 3TUX MeTOA0B AaeT 60/1ee npasAnMBoe NPOrH03npoBaHne peanbHOro
CpoKa cnyx6bl NOAWNMNHMKA. B 3aBUCMMOCTM OT 3KCNAyaTaLNOHHbIX YC/I0BUIA 3TO MOXET NPUBECTU 1 KyBenunye-
HUIO, N KYMEHbLUEHNIO PACYETHOIO CpoKa CNYyX6bl NOALWNMHMKA.

TpeboBaHNA K HOMUHA/IbHOMY CPOKY C/1yXObl MOALWMNNHNKA, KaK YCTAHOBJIEHO B 3TOM CTaHAapTe, yCTaHOoB-
NeHbl AN yyeTa HeonpefenieHHOCTen Npu paccMOTPeHUn KOpobok nepeaay BETPOBbIX TYPOUH.

Cpok cnyx6bl NoAWMNNHUKA MOXET OblTb OrpaHNYeH HECKONbKUMY BUAAMU 0TKa3a, U3 KOTOPbIX TO/IbKO HEKO-
TOpble yYnTbIBAKOT NPU pacyeTax. Tak Kak HEKOTOpble N3 BUA0B 0TKa3a ABNAITCA Hanbonee KpUTUYHBIMK, HaNpu-
Mep. yBenmyeHne pasmepos (HanpumMep, pasmbiBaHue), NOALWNMNHUKA AOMKHbI ObITh U3NULLIHE 3aBbllWeHHbIX raba-
pUTOB. a pa3mep NOALWMNNHMKA U PACNONOXEHNE JO0/IKHBI ObITb TLWaTEbHO BbIGPaHbI 418 peasibHOro NPUMeEHeHNs.

7.3.2 Tpe6oBaHuMA KayecTBa CTany NOAWUNHMKA

Ocobble TpeboBaHMA KayecTBa CTanun NOALWUNHUKA 415 YA0BETBOPEHNS HOMUHANBHbBIX NapameTpoB Noj-
wunHuka B TOCT 18854 n TOCT 18855 He ycTaHOB/IeHbl. KayecTBO cTann nogwunHuka 4ns Kopobok nepegad
BETPOBO TYpOUHbI LOIXHbBI COOTBETCTBOBATL Tpe60BaHMAM [18]. BaxHble acnekTbl kayecTsa cTanm 3To:

- XMMUnyeckunii coctas:

-yucToTa;
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- npouecc Npon3BOACTBA,;

-TepMoo6paboTka U MUKPOCTPYKTypa.

7.3.3 PaccmoTpeHue ob6uLeit KOHCTPYKLUK

PonukoBble NOALWMNHUKA 06bIYHO BbIGUPAOTCA A1 TPUMEHEHUSI B pacyeTax HOMUHAIbHOTO CPOKa CyXObl
[AN151 NOANOBEPXHOCTHOW YCTa/I0CTN N CTAaTUYeCcKon 6e3onacHoCTu ANs NacTuyeckoii gepopmavmm npy npeaensb-
HbIX Harpy3kax. MeToabl pacyeTa 3TUX KpUTEPUEB LWNPOKOAOCTYNHbI. OAHAKO B peAyKTopax BeTPOBbIX TYpOUH
HabngalTCcs Apyrue Buabl 0TKa3oB, KOTOPble He PACCMOTPEHbI B 3TUX BblGpaHHbIX KpUTEPUSIX.

[na MUHMMKU3aLMKN prcKa B Taknx BUAAX 0TKa30B HE06X04MMO NOAAEPXMNBATb TOYHbIV BbIGOP NOAWMNMHN-
KOB U1 XOpoLlee BbINO/IHEHNE pacyeToB. HeKoTopble OCHOBbI KOHCTPYMPOBAHMWA KOH(DIMKTYIOT, Hanpumep, yBenu-
YeHHblli anameTp afieMeHTa kaueHns 6yaeT yBennumnBaTb CTaTUHECKY NPOYHOCTb M YMEeHbLUaTb pUCK niacTuyec-
Kol gechopmaLmm, HO MOXeT YBE/IMUUTb U PUCK CKOIbXXEHUS N U3HALIUBAHUS NpY 3aefaHunn.

PucyHok 5 nokasbiBaeT, kKak Ha BbIGOP NOALWMNMHMKA BANAIOT pa3nnyHble KpuTepun pacyeta. CekTop, orpaHu-
YeHHbIi KPUBbLIMUW 3aKOHOB, NOKa3biBaeT 6€30MAaCHYI0 30HY A8 TUMMYHOTO KpUTEPUS. LO/MKHO 6bITb OTMEYEHO, YTO
PUCYHOK 5 He NpefHa3HaveH AN pacyeTHbIX Lesieil. CooTBETCTBYOLWME NO3NL MU Pa3HbIX OrPaHNyNBatoLL X KpU-
BbIX MOTYT CU/IbHO OT/INYATLCA ANS Pa3/INYHbIX MPOEKTOB NOALNMHUKOB.

Harpy3ska

PuUcCyHOK 5 — TpuMepbl KpUTEPUEB BbIGOPa MOALWMMHUKA

B gonosHeHne K Tpe6oBaHNsAM HOMUHAIBLHOTO CPOKa CNYXObl NPU BbiGOpe NOAWMUMHUKA AO/HKHbI BbITb pac-
CMOTpEeHbI Apyrue acnekTbl, Takue Kak;

- cbopka Bana;

- NPUroAHOCTL BbIGPAHHOTO TUNa NOALWNNHMKA 415 peasibHOW NO3nLUM NOALWNMNHMKA;

- pasperynnpoBkKa;

- YC/1I0BUSA NMPU HU3KOWN Harpyske:

- LLeHTPOGEXHbIE CUNbI:

- Bubpauus;

- COMpPOTUB/IEHNE K Packony;

-TensIoBOe pacllumpeHue;

-cuctema nogauyn macna v ycnoBus OTBEPCTUSi C/IMBA Macna;

-COBCTBEHHbIE YaCTOThl;

- pacnpefenieHune Harpysku.

Heo6x04MMO Takke pacCcCMOTPeTb B3aMMOAENCTBMA MeXAY pa3NnyHbIMU NOALIMNHUKAMU, Tak Kak 3TO BU-
AeT Ha AMHaMUKY NOSIHOCTbI CKOMMOHOBAHHOIO Bana.

B npouecce BbiGopa NOAWMUNHUKA J0/KHbI 6bITh PACCMOTPEHbI MOJHbIM CNEKTP HArpy3kn 1 BpeMeHHble
psiabl. 408 0CO6bIX KOHCTPYKLUIA f0MKEH BbITb paCCMOTPEH CNOCO6 NoNyYeHnUs UHoOpMaL MM U AOMKHbI ObITb
[OKYMEHTaNbHO 0hOPMIEHBI Pa3/INyHbIe BUbl OTKA30B.

Mpy NPUMEHEHUN NPOEKTUPOBAHNSA A0/IKHbI OblITb PACCMOTPEHBI U UCK/IOYEHbI MOTEHUMANLHOE BO3aelicTBME
OT NpOTeKaHWs 3N1eKTPUYECKOro Toka, nonagaHne BoAbI/MOPCKOWA BOAbI U T. 4.

24



FOCT P 54418.4—2013

B npunoxeHun B npuBefeHO pyKoBOACTBO N0 BbIGOPY NOAXOAALMX TUNOB NOALNNHUKOB U PACNOIOXeHNe
ANn5 Kopo6Ku nepegay BeTPOBOI TYpOUHbI. STV peKkoMeHAaL M OCHOBaHbl Ha OMbiTe. PYKOBOACTBO He 3aMeHsieT
[JeTanbHblli aHaNn3 KaXx40ro NoALWNMNHUKA U ero pacnosloxeHne B npoLiecce npoekTnposaHus. Ocoboe BHUMaHne
nepej “cnonb3oBaHWeM CTOUT yAeNUTb TUNaM WA pacnonioXeHNo NOALWNNHUKOB, HE NOKa3aHHbIX WX ONUCaH-
HbIX K&K «OrpaHnyYeHHbI ONbIT».

PekomeHaauumn no BbI6GOPY NOALNMNHUKOB 060CHOBAHbI NMPU YC/I0BUM, YTO:

- NOALWNNHWK UMEeT TOYHbIN pa3Mepa B COOTBETCTBMM C HACTOALLUM CTaHAapPTOM U pekoMeHaunsaMu npo-
13BOANTENSA NOALINMNHNKOB;

- CNeKTp Harpysky NoALlWwmnnHuKa BKIOYaeT BCe BHELLIHVE N BHYTPEHHWUE Harpy3ku;

- NOALWMNNHUK KAYECTBEHHO CMa3aH B COOTBETCTBUM C HACTOALL MM CTaHAapTOM Y peKoMeHAaunamMmm npons-
BOAMTENS NOALUMHUKOB;

- pacyeT CMeXHbIX AeTanein cooTBeTCTBYET HACTOALWEMY CTaHAapTy U peKoOMeHgauaMu npon3BoanTens
NOALWMNNHUKOB.

O6wmnii 0630p BUAOB 0TKA30B NOALLINMHUKOB, MHOTE U3 KOTOPbIX Obl/IV paHee pacCMOTPEHbI B ONUCaHUK
pefyKTOpoB BETPOBOI TypbuHbI, npuBeaeH B [19). PaspylweHne nogWwWnnHUKa MOXeT NPON30iTN B KOMOMHALNN
HWXe NepeyncneHHbliX BUL0B OTKa30B.

7.3.3.1 NognoBepxHOCTHAaA Bbl3BaHHasA yCTanocTb

ConpoTusfieHne NoANOBEPXHOCTHOM BbI3BAHHON YCTaNOCTH, Bbi3blBaloLee MoagndmnkaL o HOXKn 3yba, pac-
KanblBaHWe UMM BblKkpallnBaHue, kak onpegeneHo B [19]. MoxeT 6bITb paccuntaHo B cooTBeTcTBMM ¢ TOCT 18855.

MeToAbl pacyeTa AN npefckasaHusa 4pyrnx hopm noAnoBepPXHOCTHON BbI3BAHHON YyCTanocTun, KOTopble
BMecTe MOryT NpUBecTU K 06pa3oBaHN0 HePaBHOMEPHbIX 6e/blX BbITPaBAEHHbIX 06pa3oBaHunil, BOMOCHbIX Tpe-
LWWH 1 TOMY NoA06HOE, OTCYTCTBYIOT. [104N0OBEPXHOCTHASA Bbl3BAHHAA YCTA/IOCTb MOXET ObITb Bbl3BaHa Harpys-
KOW. YNCMOM LMKIOB Harpy3Kkun, a Takxe CKOpOoCTbio Harpyskm (cm. [20]).

7.3.3.2 NoBepxHOCTHaA Bbl3BaHHas ycTanocTb

MoBepxHOCTHasA Bbl3BaHHAA yCTa/IOCTb HabNtogaeTca B KOpobkax nepefay BeTpoBbIX TYpOoUH B BUE NOB-
pexJeHns NOBepXHOCTK, Hanpumep, To4yeuHoe BbikpalnsaHue. PacueTbl cpoka cnyx6bl no FOCT 18855 Bk/ito-
4yalT BAUSAHWE NOBPEXAEHNA NOBEPXHOCTU HA CPOK CAYXO6bl BCNeCTBUE 3arpA3HEHNA YyacTuLamm 1 BA3KOCTN
cMasku. [lpyrme npuymHbl NOBPEXAEHNS MOBEPXHOCTN HE MPUHUMAIOTCS BO BHYMaHWe B aHanm3e cpoka Cryx6bl
no FOCT 18855. MoaTomMy pekoMeHAYyeTCA OLLeHUTb BCE BAANAIOLLME HA NOBPEXAeHMNe NOBEPXHOCTU NapameTpbl.

Ha noBpexgeHne NnoBepXHOCTW BAUSIOT Takme hakTopbl, Kak TONLMHA N/IEHKM CMa3Kku, MaTepuan u MMKpo-
CTPYKTypa. WepoxoBaToCTb U TEKCTYpPa NOBEPXHOCTW, FTEOMETPUSA KOHTaKTa, pacnpejeneHne Harpysku n ycnosus
aKcnayaTtauum, MoryT TakKe NOBANATb CKOSIbXEHNEe U XUMUYeCcKne peakLuy co cMaskoin n/mnu snaroii. Bnusio-
e napamMeTpbl CMa3km — 3TO BA3KOCTb CMasku, Xumm4yeckue n omsnyeckme cBoiictsa 6asoBoro macnam goba-
BOK.

7.3.3.3 AAre3noHHsblii n3Hoc (Npu 3aegaHunn)

ALre3voHHbI N3HOC NepefaeT maTepuan ¢ 04HON NMOBEPXHOCTU Ha APYTY0 C Pa30rpeBoM Npu TPEHUU U
MHOTa Co CMArYeHMeM UM pasynpoyHeHneM NoBepxXHOCTeR. DTO MOXeT 6bITb PACCMOTPEHO Kak NoBpexaeHne o1
CKONbXEHUNA, KOTOPOe Bbl3biBAETCH U3-3a NOTEPU CUIbI CLEN/IEHNA POTNKOB WU U3-3a YPE3MEPHOT0 CKObXEHNSA
BCeli PONINKOBOI YCTAHOBKOM, KOrAa Harpyska noAwmnnHrka nagaet HKe MUHUMAa T bHOW Harpy3ku NnoALWmnnHuKa
npu 60/1bLIOV CKOPOCTU, UK B C/lyYae BbICOKOTO YI/T0BOr0O YCKOPEHUS NAu BUGpaunax npu KpydyeHun. Ha nospex-
[EeHNA OT CKONbXEeHNA BANAIOT pa3mep NoAWMNHUKa, TUM, 3a30p AW HaTAT (OTpuLaTeNbHbI 3a30p) U pasmep u
pacnosioXeHne 30Hbl Harpy>XeHns NoAWnNHuKa. AAre3voHHbI U3HOC MOXeT Takke NPOVNCXOANTb Ha HanpaBsio-
L, MX ONOPHbIX MOBEPXHOCTAX dhaHLa 13-3a He0CTaTOYHOW CMasKu.

7.3.3.4 Koppo3us Bnaroi

Ha Koppo3uio Bnaroi BimseT nonagaHne aTMocgepHOoi BAarm nam MOpCcKoii BOAbI.

7.3.3.5 ®puKyMOHHaAA Koppo3ns

PpUKLMOHHAA KOPPO3UA MOXeET BbITb pacCMOTpPeHa kak hopMa /T0XKHOro 3aTBepeBaHNsA OPOXKNA KavyeHns
B KO/bLie MOALIMMHUKA. DTOT BMA 0TKa3a 06bIYHO BbI3blBAETCA MUKpONEpeMeLLeHMAMN 3a [0NTUIA nepuos sepeme-
HW. Hanpumep, Koraa BeTpoeas TypbuHa ocTaHaBMBaAETCA C NpUMeHeHneM TopMmo3sa. [ipyrne hopmbl O PUKLMOH-
HOW KOppO3uu MOTyT 6bITb 06HapPYXeHbl Kak (hpeTTUHT Koppo3una (Npu TpeHuun). DTOT BUA KOppo3um — npotecc
M3HaWMNBaHWNSA, Bbi3BaHHbI/i KOMOGUHaLMER KOPPO3nK 1 abpa3MBHOIO feliCTBUA OCTATKOB MPOLYKTOB KOPPO3uu,
KOTOPbI/i BO3HMKAET B KOHTAKTHOM 30HE MeXAY ABYMS maTepuanamu noj Harpyskoii, B pesynbTarte 4ero 06bekT
He3HaunTesNIbHO CoKpaLliaeT OTHOCUTENbHOE ABMXEHNE OT BUBpaL Ml NN HEKOTOPbIX APYTUX CUN. PPeTTUHT KOppo-
31A (Mpy TPEHMUN) 06bIYHO BO3HMKAET MpU Nocajke ¢ HaTATOM, KoTopasi MO3BOISeT CoBepLLaTh MUKPOABMKEHUS U3-
3a HETOYHOrO BbiGOpa Nocaakm Unmn n3-3a ynpyroi gecopmMmaumnm 0g4HOI0 AN HECKONbKUX TeN. NPUCOeNHEHHbIX
nocagkoi ¢ Hatarom. O6a Buga Kopposuu Npu TpeHun 6yayT hopcuposBaHbl 4OCTYNHOCTLIO BAAry.
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7.3.3.6 Upe3mepHoe HanpsxeHne

PaspylieHune 4ype3amMepHbIM HanpsHkeHNeM MoXeT ObITb B pe3ynbTare NopaXeHns MOJIHWEN, Korga MosHve-
3aluTa HegoctaTouHa. Upe3amepHoe HanpshkeHne MOXeT NpMBEeCTM K MeCTHOMY Nneperpesy maTepuasna v Bbi3BaTtb
pasynpoyYyHeHune NoBePXHOCTU NN KaBEPHbl Ha AOPOXKE KAYeHUS B KONbLe NOALWMNNHUKA, BUAUMbIE HEBOOPYXEH-
HOMY rnasy.

7.3.3.7 YTeuka ToKa

YTeuka Toka B KopobKax nepegay BeTpoBOi TYpOUHbI HAYMHAeTCA ¢ 60NbLIOTo Yncna Heb6onbLINX KABEPH,
06bIYHO Ha OPOXKaX KaYeHNA B KOSibLe MOALIMNHMKA. B pesynbTate npoucxogut o6pasoBaHue kaHaBoOK, 06blIY-
HO. Ha NOALWMUNHMKaX, HAX0AALWNXCA HenocpeaCcCTBEHHO PAAOM C reHepaTtopoMm. MNospexaeHna obpasoBaHuem
KaHaBOK, Bbl3BaHHble 3/1IEKTPNYECKOl NPOBOANMOCTbIO Yepe3 MaTepuasibl NOALWMWNHUKA U CMa3Ky, YacTo Bbl3biBa-
I0TCA HeYA0BNEeTBOPMTE/IbHBIM 3a3eM/IEHNEM 3/IEKTPUYECKUX feTaneil.

7.3.3.8 Meperpyska

Mnactuueckas gechopmanus u neperpyska HabnogalTcs B peAKknx cyyasax B kopobkax nepegay BeTpoBoi
TYpOVHbI, B OCHOBHOM, 1U3-3a BbICOKNX KPATKOBPEMEHHbIX YAapHbIX Harpy3ok. Mpu peanbHoO Harpyske nogLwmnn-
HUKa cTaTuYeckuii KoadhpuyneHT 6e30NacHOCTUN, YCTAHOBNEHHbIW B 7.3.7.1, He npeBbIllaeTCcs, a BO3geincTene
nnactuyeckoi gechopmanmmn 6yneT He3HAUNTENbHbIM.

7.3.3.9 BnaguHbl 0T CKON0OB

CkKonbl MOryT 06pa3oBaTbCs OT pa3/IMyHbIX UCTOYHUKOB, HaNpMMep, BHELLHUX 3arpsa3HuTeneil, nsHoca wec-
TepHU M NOALWUMHMKA, N3HOCA 060/MbI (MOALWMNNHMKA), UIN OT APYTMX HEUCNpaBHbIX AeTanei. BnagunHbl OT CKo-
NI0B. BaXHbl€ NN BTOPUYHbIE pa3pyLleHns MOryT NPUBECTU K NpexAeBpeMeHHOMY yCTasloCTHOMY paspyLUeHuto.
Mo3aTomy Heo6xo04MMO NoAAepXKMBaTb YPOBEHb YACTOTbI Macna, Kak yctaHoB/eHO B 7.6.8.

7.3.3.10 BnaguHbl 0T 06paboTkun

BnaaunHbl 0T 06paboTkM MOryT 6bITh yCTPaHEHbI MPY NPaBUIbHOM BblINOMHEHUV Npon3BoacTBa (CM. 7.3.5.4).

7.3.4 Tpeb6boBaHua nHTepdeiica nogWwmnnHKa

MpoekTupoBaHNe KOMMNOHOBKM NOALWNMHMKA 4/15 KOPOOKM Nepefay BETPOBON TypOUHbI NPOMCXOANT napan-
nenbHO MexAay Npou3BoAUTENAMN KOPOOKM Nnepeay u noAwmnnHmka. s ynpaBneHns aTUM BaxHbIM HTepdeit-
COM He06X0AUMO Hannyne BCeli MHhopmMaLmmn 0 Hem, ANA Yero NPonU3BoANTENb KOPOOKM Nepefay fO/IKEH BbiNyc-
KaTb AeTasnbHyl0 cneyndukaumnio TpeboBaHunii NS KOMNOHOBKM NOALWMNHWKA. MUHMManbHO Heobxogumoe cogep-
XaHwue aTol cneundmkaLmm npeacTaBNeHo HAXE.

7.3.4.1 OnpeaeneHunsa nHtepdelica

[ns BbIGPaHHO KOMNOHOBKM NOALINMHUKA JO/MKHO GbITb YCTAHOBIEHO Cefytollee:

-cucTema KoopAmHaT M Touka oTcyeTa, ucnonb3yemble Ana obmeHa nHpopmaunein 06 uHTepdeiice:

-nonHasa Tpebyemasn nHopmauus Ana onucaHusa nHTepdeincos Mexay Kopobkoi nepegay v NOALWUMHK-
KOM. Hanpumenp:

- pacnosioXeHne 1 pa3mepbl KOMNOHOBOK LLECTEPEHOK U NOALNMNHUKOB B KOPOGKe nepeay:

- pasmepbl, 4ONYCTUMbIE OTK/IOHEHWS pa3MepoB U (DOPMbI, XXECTKOCTb MOBEPXHOCTYU U LLEPOX0BAaTOCTb NO-
BEPXHOCTU AMaMeTpOoB Lelikn Bana:

- pasmepbl, 4ONYCTUMbIE OTKIOHEHWUS pa3mMepoB U (DOPMbI, XKECTKOCTb NOBEPXHOCTU U LLEPOXOBATOCTb MO-
BEPXHOCTM ANaMeTPOB LWelikn kopnyca:

- pasmepsbl, ,ONYCTUMbIE OTK/IOHEHNSA pa3MepoB 1 POPMbI, LLIEPOXOBATOCTb ONOPHOI KO/TOHHbI U ONOPHbIE
0TBEpPCTUA C 3an1evynkom (Nog NoAWMNNHUK) Ha Banax, Koprnycax u Koxyxax;

- )KEeCTKOCTb OKpYXar WX NOAWUNHNK AeTane;

- pacxoj noToka cMasku, faBneHna u TemnepaTtypsbl, a Takke 0TKauKy CMasku.

Bce onpegenenns nHtepdeiica n BaxXHbIX A0NYyLWEHNA npoekTa A0/MKHbI 6bITb 3a0KyMEHTUPOBaHbI 415
0630pa cepTuuKaLMoHHO nabopatopueil.

7.3.4.2 3kcnnyaTtaluoHHbIe YC/I0BUSA

[na kax[oro us onpefeneHHblx nHTepdelicos nonHasa nHopmauusa fo/mkHa 6biTb 06ecneyeHa gns onvca-
HUSI MPUMEHNMBbIX YCIOBUIA 3KCNAyaTalumn n peakunii, BKAOYas UX guHaMmyeckoe nogmarHmymMBaHue. Hanpuvep:

-CUAbL;

- MOMEHTBI.

- BpaliaTesibHble CKOPOCTU W BpallaTe/ibHble YCKOPEHWS;

-ABUXEHUSR;

- perynupoBkKy/pasperynmpoBsky;

-aedopmanmm;

- yckopeHus;

- Temnepartypbl (HOMUHANbHYI0, MAKCUMasbHY0 U MUHUMAsbHYI0).
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7.3.5 Tpob6nembl NPOEKTUPOBAHUSA NOALWNNHNKOB

7.3.5.1 O60iMbl NOALWINNHUKA

O60iiMbl NOALWMNNHUKOB, KOTOPbLIE U HAMPaBAAT, U pas3fenatoT ponukn (Takne kak SRB). 4OMKHbI 6bITb
CTaNbHbIMW UNN NaTYyHHbIMUW. [115 060/iM NOALWNMNHUKOB, KOTOPbIE TO/IbKO pasfensaT Poauku, MoryT 6bITb pac-
CMOTpEHBI Aipyrue matepuasnsl, CNOCO6HbIE CONPOTUB/ATLCA CTAPEHMIO U3-3a 3KCMNyaTalMOHHbIX TeMnepaTyp 1
CMa3ku B TeYeHue pacyeTHOro cpoka cnyx6bl. MpUMeHMMOCTb APYTUX MaTeprnanos 060iM Ao/mkHa 6bITb COrnaco-
BaHa Mexgy nokynatenem v nponsBouUTeN MU BETPOBON TYpOUHbI M KOPOOKM Nepefay 1 40/KHa OCHOBbIBATLCA
Ha OLeHKax Npy OCHOBAaTE/IbHOM NPaKTUYeCKOM OnbITe.

7.3.5.2 BHyTpeHHUue aKcnsyaTayloHHble 3a30pbl

OCHOBHO BHYTPEHHWIA 3KCNyaTaLMOHHbIN 3a30p A0/KEH ObITb BblGpaH A1 NOATOHKN TSXENbIX N0CafoKC
HaTAroM 1 TemnepaTtypHbix Nnepenagos. COOTBETCTBYIOLNIA BbIGOP [,0/KEH 6GbITb NPOBEPEH NPU HAUXYALL e KoM-
6uHauuy gonycka npm ycnosmsax nycka. PagmanbHblil 3a30p f0/MKeH 6bITb BbIOPaH C Le1bio MUHUMU3aLnm paspe-
rYMPOBKM NPU 3aLensieHnn WecTepHn. DT0 0COOBEHHO BaXKHO A1 HU3KOCKOPOCTHbIX BasoB KOPOOOK nepeaady,
KOoTOpble NOAAEPXNBAIOT CUbI pOTOPA.

3kcnnyaTauMOHHbIA 3a30p, WCMOMb3yeMblii B pacliMpeHHbIX pacyeTax HOMUHaIbHOTO CpoKa CyXobl,
[OKEH BKNKOYaTh cnefyoline Bo3aeicTeuns:

- OCHOBHOI4 3a30p MOALINMHKKA;

- LONYCKN nocafku Bana, Kopnycos 1 Konew NoAWNNHUKA;

- rNaAKoCTb Nocafkv ANA yCTaHOB/IEHHbIX XapakTepoB NOBEPXHOCTY;

- TeMnepaTtypHblii rpagneHT Mexy BHYTPEHHUM 1 BHELWHUM KonbLuaMu (cM. Tabaunyy 3);

- KO3 PMLUMEHT TENIOBOTrO pacluMpeHnsa MaTepuasnos;

- 3KcnayaTauuoHHble TemnepaTypsbl (cM. Tabnuuy 4).

CraTtuyeckas gedopmauns KpenseHnii MoxeT BANATb Ha 3a30p. CTaTuyeckunii aHanns gonycka gomkeH 6biTb
MCMNOMb30BaH A5 onpejeneHns akcnayaTaunoHHoOro 3asopa. Ecnm ato HefoCTynHO, TO 4O/HXKHO UCMOMNb30BaTbCA
2/3 0T CyMMbl BCEX 3KCTPEMAsbHbIX 3HAYEHWI. l0/KHbI 6bITb NPOBEPEHDbI AKCTPEMAsIbHbIE KOMOGUHaL MK gonyc-
KOB.

B Ta6nuue 3 ykasaHbl CTaHAapTHbIE PA3HOCTU TemnepaTyp MeXxay BHYTPEHHUM U BHELLHUM KOMbLaMu, Ha-
61t04aeMbIMU NPY NOCTOSIHHOW akcnayaTauun. Bonbline pasHoCT TeMnepaTyp MOryT NpoucxoAauTb, HanpuMep, B
yCNoBUAX npouecca ctapTa € 4ONOSHUTE IbHbIM OX/1axWeHeM BO34yXOM MPU CUMbHLIX BETPaX Un B yCI0BUAX
XOMI04HOTO KNnumata. 3Tu aKCTpeMasibHble 3Ha4eHNs MOTyT 6bITb BaXKHbl A4/15 BblI6Opa BHYyTPEHHEro 3a3opa noj-
LWMNHUKa. SKcnayaTaunoHHbI 3a30p, NCNONb3YeMbIii B paclUMPeHHOM pacyeTe HOMUHANBLHOTO CPOKa CNyX6bl, U
JonyleHuns, caenaHHble 45 onpefeneHuns aToro 3asopa, A0/HKHbI 6bITh 3a40KYMEHTUPOBaHbI.

Ta6nuuya 3— TemnepaTypHble rpaaveHTbl N8 pacyeTa 3KcnayaTalMoHHOro 3asopa

MonoXeH1e NOAWMIHIKA Pa3HOCTb TemnepaTyp Mexay BHYTPEHHVIM W BHELUHVM
KOMbLaMM NP MOCTOSIHHOW 3KCn/TyaTaumm

BbICOKOCKOPOCTHOI Ban OT 1080 30 K
BbICOKOCKOPOCTHOV MPOMEXYTOUHbIi Ban Ot 548020 K
HW3KOCKOPOCTHOI NPOMEXYTOUHbI Ban OT0p0 15K
MnaHeTapHas nepepava OT-5 go +5 K
Hu3kockopocTHoO Ban OT0 a0 10K

BbI60p BHYTPEHHEr0 3KCMNyaTalMOHHOIO 3a30pa 0/HKeH 6bITb MPOBEPEH C MOMOLL b0 UCTbITAHWIA TPOTOTK-
noB KOPO6 oK nepegay. 3T0 MOXET, Hanpumep, 6bITb 3aBepPLIEHO U3MEPEHNAMMN TemnepaTypbl UK aHaN30M Bpa-
watouienca mogenu nofLnNHUKa.

7.3.5.3 Basn n nocafka kopnyca

OTHOCUTesbHOE ABMXEeHne (M 0ceBoe, 1 BpallaTesibHoe) Mexy KonbLaMun NOAWNNHUKA, BasioM n/uam Kop-
MyCOM MOXET BblI3blBaTb PaspylleHne peTTUHI- KOPPOo3nei nnn afreaoHHbLIM U3HOCOM, TaKUM Kak obpasoBaHune
3aAupoB. bonee TOro, oTHOCUTE/IbLHOE ABUXEHWE KOsel MOALIMNNHUKA MOXET HapyLWWTb KWHeEMaTUKy NoALWun-
HVKa. HanpumMep, ec/v 04HO U3 KOJel, CMeLLeHO B 0CeBOM Hanpas/ieHnn. Ban n nocagka kopnyca fo/KHbl 6bITb
Bbl6paHbl ANA NpefoTBpaLleHUs Wi MUHUMU3aLUUM OTHOCUTE TbHOTO ABMKEHUSA. ECnun 3To HeJOCTUXMUMO, TO
MOryT noTpe6oBaTbCsA [OMNO/IHUTE NbHbIE CPEACTBA MO CMATYEHNI0 NOCNeACTBNIA 3TUX BO3AENCTBUIA.
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Tsaxenas nocajka c HaTAroM, Kak 3To yCTaHOBMEHO NPOU3BOAUTENAMUN NOALWNMNHUKOB, AN NPUMEHEHUSA C
nepeMeHHO Harpy3koii U NOBbILEHHbIM YPOBHEM BUGpaLuii f0/kKHa 6biTb BbiOpaHa 4151 CHUXEHUS pUcKa nNpo-
CKafib3blBaHWA KO/bLia NOALWINNHMKA PpeTTUHI-KOppo3un. PaccMaTpriBaeMble BO3AeCTBIA Npy Bbibope COOTBET-
CTBYylOLLE nocagku 1 4onycka BKIOYaloT:

- YyCNOBUA BpaLleHus;

- BE/INYUHY Harpysku;

- TN NOALWUNHMKA.

- BHYTPEHHWI1 3a30p MOALMNMHUKA;

-TemnepaTypHble YC/I0BUS;

- TpebyeMyto TOYHOCTb NepemeLleHns;

- NPOEKT U MaTepuan Bana v Kopnyca;

- CABUTM He(UKCMPYIOLLEro NOALWMNNHUKA;

- NpremMaieMoe KoJibLieBOe HanpshxeHue:

- NPOCTOTY C60PKN N pasbopku.

MoAWmMNHMKN C NNOTHOM NOCaAKol He BcergafocTaTtoqyHo NPensaTCTBYOT OTHOCUTENbHOMY ABUXEHUIO KO-
new noAWunNHUKa, U B HEKOTOPbIX CUTyaLMsax NI0THaA nocagka HexenaTtenbHa (Hanpumep, npo6emMbl COOPKHU,
TpebyeMmble oceBble CABUMM HEhMKCUpPYOLWEro NoALWNNHKKA, BHeWHMe konbua FPCBB nogwunHnkoB nT.4.). B
3TUX ClyHasax NPOeKT AO/HKEH CoAepxaTb NoAXOAALNE AONONHUTEIbHbIE PELleHNA NM60 AN1A YMEHbLUEHNUS OTHO-
CUTENbHOTO ABWXEHUA. TN60 AN CMATYEHUSA pa3pyLLEHUS, CBA3AHHOTO C OTHOCUTE/IbHbIX ABUXEHNEM, HANPU-
Mep. pelleHuns 3akpenneHuns WnuabkaMu, 0CeBbIMU 3aXMMamMu, aare3nBHoe UM COoTBETCTBYHOLLee HaHeceHne
NOKPbITUA Ha NOBEPXHOCTb. MN0THaA nocajka He BCcerga BO3MOXHaA.

Korga Harpyska HensmMeHHa OTHOCUTENbHO KO/bLa, MOXHO BOCNONb30BaTbCA YCTAHOBOYHOM WNNIBLKONA, HO
pasmellaTtb ee cnefyeT B CTOPOHE OT 30Hbl HArpy>XeHnsa. Ecnm ncnonb3yeTcs Wnuibka, To 0/KHO OblTh NpoBe-
[leHO COOTBETCTBYIOLLEE PACCMOTPEHME KOHL,EHTPaL MK HanpshXeHuii B KoNbLe noAwunHmka. Pacuet n pasmewye-
HUe WNWAEeK N COOTBETCTBYIOLLNX NA30B A0/HKHbI ObITb yTBEPXAEHbLI NPOU3BOAMTENEM NOAWNMHUKA. JonyweHns
no ko3 uumeHTaM TpeHUs, Harpyske Npockanb3biBaHUsA, pa3mepbl WNWAEK, HArpy3kn Ha WNuabkax u cuna co-
e\VMHEeHNA AOMKHbI OblTb 3a0KYMEHTUPOBAHbI.

KaHanbl nnaHeTapHbIX KO/lec AO/MKHbI UMETb TBEPAO0CTb NOBEPXHOCTN Kak MuHuMyM 55 HRC gna nsbera-
HUSI MTHTEHCWBHOTO M3HOCA BO BPEMSA Hen3bexHoro npockasb3biBaHne Konbua. Ocoboe BHUMaHMe [OKHO 6bITb
yAEeNeHo PUCKYy 0OCEBONO NPOCKasib3biBaHWNSA BHELIHUX KOMeL NaaHeTapHoro nogwnnuuka. Bauswowme daktopsbl
BK/1I0OYAIOT B Ce65 CU/bI peakLmmn OT yrna HaknoHa NuHum 3y6a, gedopmanmnio 0604a LWecTepHN 1 HanpaB/eHHble
CTPYKTYPbl B XapakTepe noBepXHOCTH.

Afresmnsa He fO/XHa UCNONb30BaTbCA Kak OCHOBHOE CPeACTBO AN u3beraHnsa OTHOCUTE/IbHOTO ABUXEHUA
Konew NOAWNNHUKOB. B cnyyae ncnonb3oBaHns agresnm Kak 40M0OSHUTENIbHOIO CPpeAcTBa COOTBETCTBYOWME
npouecchl A4S YNCTKA U NPUMEHEHMNA aare3umn, cO0pkn NoAWnnHMKa ¢ agresveii n npoueayps! BysikaHM3aumm
[OMKHbI 6bITh YCTAHOBJ/IEHbI HAa CTaAMMW NPOEKTUPOBaHUSA. [lo/KHa 6blTb yCTAHOB/IEHA COBMECTUMOCTb MCMOJ/b30-
BaHMWIi aaresny co cMaskol Kopobku nepeay.

BHelwHWe KonbLa nnaHeTapHbIX NOALUMHUKOB A0/MKHbI 6bITb BMOHTMPOBAaHbI B KaHa bl NaHeTapHbIX nepe-
Jay c 40NyCcKOM Kak MMHUMYM R6. [lpyrne nocafkv MoryT 6biTb HEOO6X0A4MMbI B 3aBUCUMOCTMN OT 3KCNyaTaunoH-
HbIX YC/TOBUI U KOHCTPYKLMIA NAaHeTapHbIX koniec. BHyTpeHHWe Kofbla nnaHeTapHbIX MOAWMUNHUKOB JO/IKHbI
6bITb 3aXaThl 4719 n3beraHnsa BpalyeHusl, KPoOMe CayyaeB, KOrga MCnob3ylTcs cdhepuyeckme poinkoBbie Noa-
LUMNHUKN.

Ecnn oTHOoCMTeNbHOE BpalieHue Konbla NoAlwunHuKa HensbexHo ANA BHYTPEHHUX Konew, nnaHeTtap-
HbIX NOALWMWNHUKOB, TO COMPSHKEHHble NMOBEPXHOCTU, BKAOYAA NoAAepxusallue OTBEPCTUSA C 3aniedu-
Kamu, NPYyXWHHbIE YNOpHble KOMbLa W NPOKNagKn, AO/MKHbI UMeTb TBEPAOCTb NOBEPXHOCTU KakK MUHUMYM
55HRC.

7.3.5.4 Co6opka

MoAWNNHUKN MOTYT 6bIThb IEFKO NOBPEXAEHbI B NpoLiecce yCTaHOBKMW. MoAWMNNHUKN AO0/KHbI 6bITb YCTAHOB-
NeHbl C NCNONb30BAHNEM COOTBETCTBYIOLLUX MHCTPYMEHTOB Y TEXHOMNOTNIA, KOTOPblE MAHUMU3NPYIOT PUCK NO-
BpexAeHns. Hanpumep, pucyHoOK 6 noka3biBaeT, Kak 3akpblTas yCTaHOBKa LU/IMHAPUYECKUX POSTUKOBbLIX NOALINM-
HUKOB MOXET 6bITb 0CO6OHHO PUCKOBaHHOI. Heo6xoaumo n3beratb 3aKpbITON COOPKN.
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Bua A
T — 3aknWHWBAHUE POSMKA HA BHYTPEHHEM KO/bLe NOAWMWNHWKA; 2 — POSIUKOBLINM 3anOopHbI/ KpaH

PucyHok 6 — 3akpblTas cb6opka NoAWNNHUKA

7.3.6 Cmaska nofwunHuka

7.3.6.1 YucrtoTa cMasku

YucToTa macna — BaXHbll BAUAIOLNIA hakTOp HA HafeXHOCTb MPOU3BOAUTENBHOCTM NoALNNHKKA. Mepe-
[0Bble cucTeMbl UNbTPaL MU MOTyT O0CTUTAaTb HU3KOTrO YPOBHSA YMCia YacTul, Y4To 61aronpusTHO cka3biBaeTcs Ha
CpoKe cnyx6bl nogLwnnHuKa. B pacueTax NnoAWMNNHUKOB 3TO OTpaxaeTcsa KOaPULNEHTOM YNCTOTbI BC B COOTBET-
cTBUMK c [21].

YpoBeHb YnCcTOThl Macna -/17/14. oCHOBaHHbI Ha [22]. Ao/mKeH 6bITb MCNOMb30BaH NPU pacyeTax cpoka
CNyX6bl NOAWIMNHMKA A1 cucTeM hmunbTpaLmm [0 TeX Nop. NoKa aKCnayaTalMoHHas YNCTOTa He OKaXeTCs nyylue
(cm. Tabnuyy 9).

[Lo/MKHO 6bITb NPOBEPEHO, YTO PeasibHbll fOCTUTHYTbI YyPOBEHb YNCTOTbI Mac/a Ha OfiUH YPOBEHb Nyulle,
4yeM 3HauyeHue, NCNosb3yemMoe B pacyeTax NOAWUNHUKOB, U YTO CUCTEMA MOXET 06CnyXnBaTb 3TOT YPOBEHb
4ncToTbl Mmacna (cm. 7.6.8).

7.3.6.2 TemnepaTypa cmasku

OTHOCUTEeNbHaA BA3KOCTb K A0/MKHA BbITh paccumMTaHa npu TemMnepartype cMasky nogwunnuHuka (cMm. 7.6.5.3
ntabnuuy 4). Temnepatypbl MOTy T HyXAaTbCA B Pery/iMpoBke COrnacHo peanbHOl M3MOpPEeHHON nHdopmaunm
(cm. 8.3.2). 1N HOMMHA/IBHOTO CPOKa CNYX6bl NOALWNMHUKA OTHOCUTENbHAA BA3KOCTb K flo/HKHa 6bITh onpejene-
Ha B cooTBeTcTBUMN ¢ TOCT 18855. B npunoxeHun B.4 onncaHbl 60nee geTasibHble MeTOAbl 4719 CPaBHEHUSA TON-
LNHBI CTEHKN MEXAyY pasHbIMU CMasKkaMu.

CpepHsas o6bemMHas TemnepaTtypa Mmacna — 3T0 yCTaHOBUBLUAACA IKCNyaTalMoHHas Temneparypa macna,
Kak onpefeneHo o 7.6.5.1. BxogHas TemnepaTtypa macna — 3TO YCTaHOBMBLUAACA TemnepaTtypa macna, kKak
onpefeneHo B 7.6.5.2. Ecnu cpegHAa o6beMHas unu BxogHan TemnepaTypbl Mmacna HeEM3BECTHbI, TO creayeT
ncnosb3oBaTb TemnepaTtypy Ha 5 K HUWXke, 4em ycTaHOB/IEHO NMPOM3BOANTENEM BETPOBOI TYPOUHDI.
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Ta6nuuya 4 — Temneparypa CMasKu NOALWNMHMUKA AN pacyeTa OTHOCUTEIbHOMN BA3KOCTU K

MonoxeHne noAwWmNNHUKa TemnepaTtypa cmMasku 418 NOALWMNNHUKOB TemnepaTypa cMasku Ans NOAWMWNHUKOB

co cmasKoii pa3bpbi3aruBaHuem. K co cmaskoil gaBneHuem, K

BbICOKOCKOPOCTHOW Ban CpegHAa ob6beMHas BxogHaa Temnepatypa

Temnepatypa macna + 15 K macna + 5 K

BbICOKOCKOpPOCTHOM CpeaHasa obbeMHas BxoagHas Temnepartypa

NPOMEXYTOUHbI Ban TemnepaTtypa macna-m10 K macna + 5 K

Hn3kockopocTHO CpeaHaa o6beMHas BxogHaa Temnepatypa macna

NPOMEXYTOUHbI Ban Temnepatypa macna + 5 K

MnaHeTapHaa nepepgava CpepgHsAa o6bemHas BxogHaa TemnepaTtypa macna

TemnepaTtypa macna + 5 K

Hn3kockopocTHO Ban CpegHAa o6bemHas BxogHas TemnepaTtypa macria
TemnepaTypa macna

BrnyckHOM kaHan macna v cpefiHas o6bemMHas TemnepaTypa Macna Ao/KHbl O6biTb NPOBEPEHBI UCMbITAHUAMU
Ha MecTe 3KcnayaTauum, NpoBOAUMBIMU NPOU3BOANTEIEM BETPOBOI TYpOUHbLI. ITOrM NnpoBepkn TemnepaTypsbl
[OMKHbI BbITh 06CYXAEHbI € NpoLecce NOATBEPXAEHUS KOPPEKTHOCTN KOHCTPYKLUUY {NYHKT 8).

MpounsBoguTenu KOpo6ky Nnepegay, BETPOBOIM TYPOUHbI U NOALIVMHUKA AOKHbI JOTOBOPUTLCS, Kakne noa-
LUMMHWKN B BETPOBOW TypOUHE 6y AYyT KOHTPONIMpoBaThLCs No Temnepatype. OHM Takxke AOKHbI ,0r0BOPUTLCSA 06
orpaHnyeHnsax OTKNUYEHUSA, a Takxe AeliCTBUAX CUCTEMbI YNpaBneHnsa B c/iyvyae, ec/im 3TW orpaHmyeHuns npo-
n30MayT.

7.3.6.3 XapakTepucTuKu CMaskun

XapakTepucTuku cMasky o/MKHbI 6bITb 06ecneveHbl NPoM3BoAMTEIEM CMa3KN. NS BbIGOpa 3HAYEHUS MO-
ryT 6bITb MCNONb30BaHbI [23] unu [24].

Ha ycnoBus cmasku B KOHTAKTHOW MJieHKe NOAWUNHUKA BANSIOT CAeAyloLne XapakTeprucTUKN CMa3KH.

- XapaKTepucTunka BA3KOCTU — 3TO (PYHKLMS OT SKCN/lyaTalMoHHON TemnepaTtypbl. XapakTepucTUKN BA3KOCTN
ycTaHaBnMBalTCs noctaswukom macna npu 40 °C u npu 100 °C gna kaxaoh cmaskv unm npusogatca ans 40 °C
C UHAEKCOM BA3KOCTU (Mepa U3MeHeHUs BA3KOCTN C TemnepaTypoit). MIHAeKC BA3KOCTM Macna 06bl4HO Bbille AN1a
PAG macen, uem ana PAO macen, n ana PAO macen nHAekc BA3KOCTU Macna Bblle, YeM A1 MUHEpPasbHbIX
macen:

- KOa(hpMLMeHT faBneHne-BA3KOCTb OTHOCUTCS K CBA3W MeXy Harpy3Kkoi, pacnonoXeHHOW Ha NneHke mac-
na (AaBnieHne) B 30He Harpysku, 1 TONLWKUHON NAEeHKM Macna (BA3KOCTb) MpU Harpyskax, korga Bce gpyrue dpakro-
pbl (MaTepuan, TemnepaTypa, reomeTpus, CKOPoCTb, Harpy3ska) NoCTOosAHHbI. KosathuumneHT fasneHne-Ba3KocTb —
3TO hYHKLMA TemMnepaTypbl, M AN MUHEPAbHbIX Maces oHa 06bI4YHO Bbille M Kpyye (KpuBas 3aBUCMMOCTH), 4eM
ana PAO n PAG cmasok.

TonwwmHa nneHkn EHL. koTopas onpefensier usMeHeHune K ¢ KoapuuneHTom gasrneHne-Ba3KoCTb U BA3-
KOCTb Macna,— 3To (hyHKLMA TeMnepaTypsbl, eCnun Apyrne napameTpbl, Takne kak reomeTpus, ynpyrue cBoincTsa,
CKOpPOCTb U Harpy3ska, 3aukcnupoBaHbl.

UTo KacaeTca XxapakTepUCTUK BA3KOCTU, CyLLeCcTBYeT HeboNblwoe oTinume mexay PAO 1 MUHepanbHbIM
Mac/ioM Ana gnanasoHa Temnepartyp mexay 65 °C 1 90 °C. TUNUYHbIM ANS feTaneil wectepeH BETPOBbIX TYPOUH.
Ha npakTuke yBenuyeHHOe NpuBefeHHOe BO3AelCTBME TemnepaTypbl Ha BA3KOCTb (60s1ee BbICOKNIA MHAEKC
BA3KOCTW) CUHTETUYECKMX MAcesl KOMNeHcupyeTcsa He61aronpusaTHbIM KO3 AULMEHTOM AaB/ieHNne-BA3KOCTb (MEHb-
was anb@da). Moatomy cTaHgapTHasa guarpammMma BA3KOCTU MUHEPanbHbIX Macen (MHA4EKC BA3KOCTU paBeH 95)
[OMKHA 6bITb NCNONb30BAHA Kak UCXOAHbIE faHHble A4NA pacyeToB K. JTO. B 06WeM, NoAX0AUT AN MHOTUX
pasHblX TUNOB Macna (MUHepanbHbIX U CUHTETUYECKHUX).

7.3.7 PacuyeTbl HOMMHaNbHbIX NapamMmeTpoB

MoAWNNHMKN AONMXKHBI 6bITb paccyMTaHbl 8 COOTBETCTBMM C METOAAMU, yCTAHOBNEHHbIMU B 7.3.7.1 1 7.3.72.
Tpeb6oBaHMA 3TUX NYHKTOB OCHOBaHbI HA AMNUPUYECKNX AaHHbIX, NONYYEHHbIX U3 NPaKTUYeCcKoro onbita. Paccuu-
TaHHble CPOKM CYXObl NOAWMNNHUKOB AeACTBUTE NbHbI A1 CPABHEHUA PA3/INUYHbIX albTePHATUBHbIX MOALNMHU-
KOB. 1 MOTYT He oTo6paxaTb peasibHble CPOKM CNYXO6bl NOALNNHUKOB MO AEACTBUTENbHLIMMW YCNOBUAMU 06CNY-
XMUBaHWSA. B npunoxeHunn XX npuseseH npumep AOKYMeHTaunmn 4Na npouecca pacyeTa cpoka cnyx6bl n odopmne-
HWUS pe3ynbTaTos.
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7.3.7.1 CtaTnyeckme HOMUHa/IbHble NapamMeTpbl

KoathduuneHT ctaTnyeckoit 6e30nacHoCTV pasiMyHbIX NOALMNHUKOB A0/KEH GbITh PaBHbIM Kak MUHUMYM
2.0 4Nns yCcTaHOBMEHHOI NpefenbHOl pacyeTHOW Harpysku (cm. 6.3.3).

KoaghpmumeHT cTaTnyeckoin 6€30nacHOCTU A0/MKeH BblTb paccunTaH ¢ MCNoNb30BaHNEM peasnbHOro pacnpe-
[eNneHuns BHYTPEHHe Harpy3kun B AeTanbHOl Moaenu, Takoi kak B [21]. KoadpumymeHT SOcornacHo FOCT 18854
npegycmaTtpuBaeT annpokcumaLnuio. B pacyeT pacnpegeneHus BHyTPeHHel Harpy3km A5 nnaHeTapHbIX nogwmnn-
HUKOB [0/1XHO BKNOYATLCA CMELLEeHNE Harpy3Kku WecTepHU, yCTaHOBIEHHOe Npon3BoAUTENIEM KOPOGKM Nepesau.
CmelleHne — 3T0 MHTepBas OTK/IOHEHUSA OT HEliTpasibHOro OCEBOr0 PaCcno/IOXEHNSA WEeCTEPHU NPU Pe3yNbTUPYK>-
LeM BO34eiNCTBMMN Harpy3Kku.

7.3.7.2 HOMUHaNbHbIN CPOK CNYXO6bI

MpvBeAeHHbI 3TaNOHHbIA HOMWUHANbHbI CPOK CNYXObl [OMXeH 6bITb paccuMTaH B COOTBETCTBUU
¢ (21). fonycTumas BEpOATHOCTb HEMCNPABHOCTW N1 40/KHA 6bITb yCTaHOB/IEHA MPON3BOAUTE/IEM BETPOBO Typ-
6UHbI. HO f0/KHA ObITb PABHOI UM MeHbLULeid, yem N = 10. PaccunTaHHbIi NpUBeAEHHbI 3TaN0HHbI HOMUHANb-
HbI CPOK CNyX6bl Lnm A0/KeH COOTBETCTBOBATb WU/M NPeBbIWAaTb YCTAHOBAEHHbIV NPOEKTHbIN CPOK CNyX6bl
KOpobkun nepegau.

Ecnv o6wmit npuBeAeHHbI 3TaNOHHbIA HOMUHAbHbIA CPOK CyX6bl Lnm 60nee yem B 10 pa3 npeBbiwaeT
061 Kii 6a30Bbl 3TANOHHbIA HOMUHASbHBIN CPOK CAYX6bl LMcornacHo (21), To 06Luii npuBeAeHHbI 3TanoHHbI
HOMMWHAaNbHbI CPOK CNYXObl Lnmf f0/KEH ObITb YCTAHOB/IEH KaK 4eCATUKPAaTHbIN 06Nt 6a30Bblli 3TANOHHbIN
HOMMWHAa/bHbI CPOK CNYXObI LNi.

PacueTbl 4O/MKHbI 6bITb BbINO/THEHbI ANCKPETHO C UCNO/MIb30BAHVEM CNEeKTpa Harpysku, ycTaHOBNEHHOro
npon3BoanTeneM BETPOBON TYpOUuHbI. O6LLNIA NpMBEAEHHbIV 3TaNOHHbI HOMUHAbHbIV CPOK CNYXO6bI L7, fo/mKeH
6bITb paccynTaH c UCnosib3oBaHnem ypasHeHus (3):

©)]
rpeLfm — o6Wwunii NnpuBefEeHHbI 3TasIOHHbIA HOMUWHANbHBLIA CPOK CNyX6bl B 4yacax MNpU HagexXHoCTH
(100 — n) %;
n — HafeXHoCTb, BblpaXeHHas B NpoLieHTax HeMcnpaBHOCTH:
a, — KO3(h(PULMEHT, KOPPEKTUPYIOLLNI CPOK CNYX6bI ANA HagexHocTn no FOCT 18855;

L1GWi — npuBeAEHHbIN 3TaNOHHbIA HOMUHANbHbIA CPOK CNYXObI AN /-r0 YpOBHS Harpy3ku npun 90 % Hagex-
HocTu no (21);
q,— nnv BpeMs (ecnm cKopocTb NOCTOSIHHA) UK YacToTa BpaleHnsa ANs /-ro YpoBHSA Harpysku.

MoxeT BO3HWKHYTb NOTPEBHOCTb B YMEHbLUEHWUN YACNA AUCKPETHBIX 3HAYEHWIA B CNeKTpe Harpysku, Hanpw-
mMep, 4Na obneryeHns o6paboTKN faHHbIX NPY PACCMOTPEHUN KOMNOHEHTOB, OKpYXatLWnx NnoAWnnHMK. MeToq
COKpaleHnst Ynucna AUCKPeTHbIX 3HAYEeHWIA Harpy3ku foMKeH 6biTb COr/TacoBaH Mexay Npou3BoAnTENAMU Nosa-
LWMNHUKA, KOPO6KN Nepeaay 1 BeTPOBOW TYpOUHbI U 3a40KyMEHTMPOBaH BMeCTe C NpeAcTaBeHnemM pesynbTaTtos
pacueTa cpoka cnyx6bl. B B.2 npunoxeHusa B npueefeHbl MeTOAbl N0 YMEHbLUEHUIO YNcna AUCKPETHbIX 3Haye-
HWIA B NPUBEAEHHOM CMeKTpe Harpysku.

MprBeAEHHbIN 3TaNOHHbI HOMUHA/bHbIT CPOK CNYX6bI LNM, AO/KEH 6bITb CKOPPEKTUPOBAH ANSA Tpebyemoii
HaieXHOCTMN C NCNOMb30BaHNEM KO3h L MeHTa KOPPEKTUPOBKY CpoKa CNyX6bl @, 1 BKAKOYaTb BO3aelicTBue:

- paguanbHbIX, OCEBbIX U MTHOBEHHbIX HArpysok;

- BHYTPEHHUI NPOeKT (COBOKYMHOCTb XapaKkTePUCTUK, CKPbITbIX OT MO/Ib30BaTe 1) NOAWNMNHNKOB;

- BHYTPEHHWI1 3KCnyaTaunoHHbI 3a30p:

- yNpyrocTb NOALMNNHUKOB 1 BaNOB;

- pacnpefeneHune Harpysku Mexay afieMeHTaMn KayeHns;

- pacnpegenieHne Harpy3ku noAavHe afieMeHTa KaueHuns, BKIoYas;

- peanbHble NPOhKUAN PONMKA U AOPOXKN KAYEHWNS B KOMbLe NOALWNMNHUKA;
- OKpYT/ieHVe 30Hbl KOHTAKTa LWapuK KaueHNs/0opoXKa KayeHUs:

- BA3KOCTb CMa3Ku Npu aKcnayaTaunoHHoi Temnepatype (cm. 7.3.6.1);

- 9hheKTUBHOCTb CUCTEMbI 06aBOK NPU HU3KNX K B cooTBeTCcTBMK ¢ TOCT 18855:

- 9KcnyaTalMoHHY0 YNCTOTY CMasku (CM. 7.3.6.1):

- CMelleHne Harpy3ku WecTepHu;

- KoadhpuumneHT Harpy3ku 3auennenus K. (cm. 7.2.3.2).
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PacueT npnBeeHHOro 3Ta/IOHHOI0 HOMWUHA/ILHOTO CPOKa C/TYX6bl, KPOME TOro, MOXeT yUnTbiBaTb YNpy-
rocTb KpenseHus. PacluvpeHHble pacyeTbl MOTYT 6biTb MCNOb30BaHbI A8 UCCAEA0BaHUSA YYBCTBUTEIBHOCTH
pasfgeneHns Harpysku n pacnpegeneHus Harpysku oT pasperysimpoBku 1 U3MeHYMBOCTM NpomssogcTea. CtaTtu-
YeCKunil aHann3 onyckoB [o/KeH 6biTb UCMO/b30BaH /18 onpefeneHns pasperynnmposku. Oco6o cnepyeT nsbe-
ratb MecT Ype3BblYaliHbIX KOHLEHTpaLNii HanPsHXXeHU Ha KOHLaxX PO/IMKOB U KOHTAKTHbIX OKPYT/TEHUSIX.

PacyeTbl HOMUHANLHOTO CPOKa CNYXObl NNaHeTapHbIX NOALMNMHUKOB A0/KHbI 6bITh BbINO/THEHbI NPV O4HOM
NOCTOSAHHOM XapaKTepHOM CMeLLeHNUN Harpy3Ku LWeCTEPHU, KOTopas yCTaHOBJ/IEHA NPOMU3BOAMUTENEM KOPOOGKHU Mne-
pepay. CMelleHne — 370 MHTepBas OTK/IOHEHUSA OT HeTPasbHOro 0CEBOr0 PACMNOJIOKEHNS WECTePHN Npu pe-
3yNbTUPYIOLLEM BO34eNCTBUN Harpy3ku. PacyeTbl NpU 3KBUBA/TIEHTHOM KPYTALLEM MOMEHTe, MakCumasabHOM 1
MaKCMManbHOM 06PaTHOM KPYTALMX MOMEHTaxX AO/KHbI 6bITb MPOBEPEHbI, 4TOObI Y6enTbCA, YTO NOCTOSAHHOE
OTK/IOHEHWE Harpy3Kku LLeCTePHN MOXET ObITb MPUHATO A1 BCEro CeKTpa Harpysku.

7.3.7.3 KoHTaKTHOEe HanpshxeHue

KoHTaKkTHOe HanpsixeHue, UCMOJb3ylolee CYMMapHyo ANHAMUYECKYI0 3KBUBAJIEHTHYIO Harpysky Miner'a.
[OJIKHO ObITb 33,0KYMEHTMPOBAHO U HEe JO/DKHO MPeBbIWAaTh 3HAYEHUS, NepeyncieHHble B Tabnuue 5. KoHTakTHoe
HanpsxeHne JO/KHO 6bITb paccumTaHo B COOTBETCTBUYM C [21] unn B.3 npunoxexuns B. Jllobble oTANYNA MeXAY
3TUMN MeTOoAaMu O/IKHO 6bITb COrNacoBaHO MexAy NPon3BoAUTENAMU NOALWNMNHMKA, KOPOOKM Nepesay 1 BeTpo-
BOI Typ6uHbI. MpegnountaloTcs pesynbTaTbl paclupeHHOro KOHTaKTHOro aHannsa no [21].

Ta6nwuya 51 — MakcumanibHOe KOHTaKTHOE HanpsxeHue

MonoxeHve noAawmMnHUKa [lnanasoH ckopocTu n MakcumasibHoe KOHTaKTHee
HanpsbkeHne pTsr. MMNa

BbICOKOCKOPOCTHOM Ban 150.000 — 430.000 1.300
BbICOKOCKOPOCTHOI MPOMEXYTOUHbIN Ban 25.000 — 220.000 1,650
HWN3KOCKOPOCTHOW NPOMEXYTOUHbIV Ban 10.000 — 60.000 1.650
MPOMEXYTOUHbIN COMHEYHbIA Ban 10.000 — 60.000 1.650
MpomexyToyHas nnaHeTapHas nepegava 20,000 — 150.000 1.500
Hun3kockopocTHaa nnaHeTapHas nepepgava 10.000— 60.000 1.500
Hn3kockopoCTHO Ban 5.000 — 15.000 1.650

MpumeyvaHus

1 3Tn pykoBogsLLMe 3Ha4YeHNA 6bIIM NOYyYeHbl U3 ONbiTa COBPEMEHHOIO NMPOEKTUPOBaHUSA KOPO6OK nepeaay,
rae UHAEeKC CKopocTu N-Dpw CHUXaeTcs B YCTaHOB/IEHHOM WHTepBasle.

2 PykoBogsiline 3HaYeHWUst NMPUMeHsoTCA A1 NOAWUMNHUKOB, NPOU3BeAEHHbIX U3 COBPEMEHHOI, LWNPOKO
1Ccnosib3yemoii, BbICOKOKa4eCTBEHHOW 3aKa/leHHOW MOALIMMNHUKOBOM CTann B COOTBETCTBUM C XOPOLIMM MPOU3BOA-
CTBEHHbIM OMbITOM, U 06bIYHO TPAAMLMOHHbBIX KOHCTPYKLMIA, 4TO KacaeTcs (hopMbl KOHTAKTHOM MOBEPXHOCTU posMKa.

3 3HaueHunna B 3TOW Tabnuue AelicTBUTENbHbI A1 MPOEKTHOro cpoka Ccnyx6bl — 20 neT.

4 1nA BXOAHOro Basia 06bIYHO He CyLLeCTBYET JOCTYMHOWN 3KBUBA/IEHTHOW Harpysku.

7.3.7.4 HOMUHanNbHbIA cpoK cNyx6bl 0CO6bIX (0CO060 N3rOTOBMEHHbIX) NOALIMNMNHUKOB

[ns cpaBHeHWii MOryT 6bITb TaKXe NCMOb30BaHbl 0CO6ble METOAbI pacyeTa, pa3paboTaHHble NPOM3BOAN-
TenaMu NOALWUNHNKOB, HECMOTPSA Ha TO. YTO OCHOBHOI MeTo/ pacuyeTa ycTaHoBAeH B [21]. [pu ncnonb3oBaHnmu
0C06bIX METOL0B pacyeTa TOroBbI CPOK CNYX6bl NOALNMNHUKA AO/KEH ObliTh CPABHEH CO 3HAYeHWeM Lnm,. nony-
YEHHOro C NomoLbio MeToA0B [21]. 3HaueHns 6a30BOr0 HOMUHA/ILHOTO CPOKA CYXO6bl 1 KOHTAKTHOrO Hanpsxe-
HWS, NONYyYEHHbIE C MOMOLLbI0 O MHAKOBbIX 0COObIX METOL0B, A0/KHbI ObITh TAKXE CPaBHEHbI CO 3HAYEHUSAMYU U3
7.3.7.2, Tabnuubl 5 1 B.3 npunoxeHus B.

O6HapyXXeHHble pas/inynsa B 3TUX CPABHEHUAX [OIKHbI 6bITb COr/TacoBaHbl MeXAy NPonN3BOAUTENSAMU NOJ-
LIMMAHMKA, KOPOOKM Nepefay u BeTPOBOM TypOUHbI.

7.3.7.5 Npockanb3biBaHne

[na 6onblwnx KOPO6OK Nepeay v NOAWUMNHUKOB NOTEHLMAN pa3pyLleHns OT NPoCKaib3biBaHsA Bo3pacTaeT
npu YCN0BUAX MasbIX M KpAaTKOBPEMEHHbIX HAarpy3ok 418 BETPOBbIX TypbuH. Takoe paspyLleHne MoXeT NpMBecTu
K HEMCNPaBHOCTAM NOALWMUNHMKA paHee, YeM NpeacKasbiBalT pacyeTbl HOMUHANLHOIO cpoka Cnyx6bl. [oaTomy
[OJIXHO 6bITb MPOBEJEHO PACCMOTPEHME TaKUX IKCM/TyaTalMOHHbIX HArpy30K nNpu BbIGope NoALWUNHUKOB.
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OTa npobnema f0/mxHa 6bITb NpeoAoneHa NPon3BoANTENSAMN KOPOOKN Nepeday, NOALWUNHNKA U BETPOBOWA
TYPOUHbI.

Ha prck pa3pylieHunsa npu npockanb3biBaHUM BAUAIOT TakMe hakTopsbl, Kak:

- KOHCTPYKLMA 1 pa3Mep NoALNNHUKE, BKAoYaa maTepuansl 060iMbl, ynpasnstoLiee yCTPORCTBO 060iMbl,
BHYTPEHHASA rEOMETPUSA U COCTOSHUSA NMOBEPXHOCTY 3/1IEMEHTOB KAY€HUSA U fOPOXEK KAYeHWs;

- CKOpOCTb,

- ycKOopeHue;

- CKOPOCTb UBMEHEHUSA OT HEHATPYXXEHHOTO K Harpy>XeHHOMY COCTOSIHUIO;

- napameTpbl CMas3ku, Takme Kak kKa4ecTBO, BA3KOCTb, TemnepaTtypa u npumecu;

- BHYTPEHHUI 3KCnyaTaunoHHbI 3a30p;

- pasMep 1 pacnosioXeHune 30Hbl HarpyXXeHus, BKoYas 30Hbl Pa3HbIX NpeBapuTesibHbIX Harpy3ok;

- YNpYrocTb KpenneHus;

- 3PP EeKTUBHOCTb NOKPbLITUA NN 06paboTKM MOBEPXHOCTHU (€CN NPUMEHNMO).

7.4 Banbl, WNOHKN, COBANHEHNA KOPNYCOB, WANLbI U KpenaeHuns

7.4.1 Bansl

7.4.1.1 TIPOYHOCTb U HOMUHA/bHbIN CPOK CNYXObI

Banbl 4O/MKHbI 6bITb CNPOEKTUPOBaHbI C UCMOMb30BaHeM (25] nnum (26]. PacueTHas Harpyska Bana gonxHa
6bITb UCMO/Ib30BAHA B pacyeTax NPOYHOCTU. MUHUMaSIbHbIE KO3 ULMEHTLI 6€30MaCHOCTY 415 pa3HbIX METOL,0B
yCTaHoB/IeHbI B Tabnuue 6.

Tab6nunya 6— MuUHUMaNbHblE KO3MMPULNEHTBI HAAEXHOCTU 4151 Pa3HbIX METOAOB

[25] [26]
YcTtanoctb 1.75 1,75
JNedopmayuns 1,30 1,30

MpumeuvaHwns

1Mo[26]: FS, 2 1.75. ncnonb3ys koadduumeHt =1,0 (P =50%) nFSP2 1,3. UCNONb3ys pacyeTHbIe HArpy3Ky,
BK/tOYaa auHammnyeckne adpdpektol 1 Fp = 1,0.

2 B [25] ycTaHOBNEHO, YTO METO/ KOHEYHO NOKPbIBAeTCS KO3IhPuumeHToM 1.2. 3TOT KO3PPULNEHT MOXET ObITb
paccMoOTpeH B KayeCcTBe BKJ/IIOYEHHOr0 B KO3 uumeHT 6e30nacHOCTU. [O/KHbI 6bITb NMPUMEHEHbI pacyeTHble
Harpysku, BkI4Yas AnHamuyeckne adhekTbl.

7.4.1.2 MaTtepuansl

MaTtepuanbl Bana-wecTepHu [OJ/DKHbI COOTBETCTBOBAThH TpeboBaHMaAM 7.2. MaTepuanbl 4pyrux sanos
OOMKHbI MMEeTb [0CTaTOYHYH CNOCOOHOCTb K 3akaske ANSA yA0BNEeTBOPeHWUS TpeboBaHMWii N0 HanpsXeHuo,
XEeCTKOCTW U TBEPLO0CTN NOBEPXHOCTU. TpeboBaHUs kKayecTsa A1 3TUX BaNOB [0/KHbI ObITb YCTAHOB/IEHbI B COOT-
BeTcTBUY C (18]. Bce Basibl AOMKHbI 6bITb OCNabneHbl OT BHYTPEHHUX HAaNPshXeHUii nocne TepMmyeckoin obpaboT-
KW.

7.4.1.3 MNorpy3oyHble 0TBEPCTUA Bana

[nsa Toro, 4uTo6bI CNOCO6CTBOBATHL /IETKOMY PYYHOMY YNpaBieHNIo 3/leMeHTaMy TpaHCMUCCHUK B npouecce
06CNyXMBaHUSA, BCE KOHLbl Bana f0/MKHbl UMeTb pe3b60Bble 0TBEPCTUSA, CNIPOEKTMPOBAHHbIE 418 NPUHATUSA PbIM-
6011TOB (C NPOYLWWHOW) AN NOAHATHSA.

7.4.2 CoefuHeHWA Ban-sTynka

7.4.2.1 TIpuHUMUNLI NPOEKTUPOBaHMUA

Harpy3ku Ha kopobkax nepegay WTG nepemMeHHbl OT NpupoAbl 1 06bIYHO BKKOYAOT 06paTHbIe Harpys3ku.
AMNANTYAa 1 YacTOTbl BO3HUKHOBEHWUS 3aBUCAT OT peakuun CUCTeMbl ynpaBieHns, Takoin kak guHaMmuyeckue
CBOIiCTBA TpaHCMUCCUN.

[na o6ecneyeHns aTUX Harpy3ok 6e3 YpeaMepHbIX OTHOCUTE/bHbIX ABUKEHUI BCE TUMbI COeANHEHNIA Bas-
BTY/IK& JO/DKHbI UMETb f,0CTATOUYHbIV 3anac HafexXHoCcTH AN nepegaym o6paTHOro pacyeTHOro KpyTALero Mo-
MeHTa TO/IbKO C MOMOLLbIO HaTAra 6e3 pacCMOTPEHUSA BO3MOXHbIX MPEMMYLLLECTB OT LUNOHOK U APYTrUX 610KMpYIo-
L MX YyCTPONCTB. DKCnyaTaLMOHHbIe Harpy3kv Npy HOpMasibHOM HanpaB/eHUW Harpy3kn A0/HKHbI 6bITh NepeaaHsbl
OfHUM HATATOM C OCTATOYHbIM 3anacom HaJeXHoCTH.

M36eraTb BO3MOXHOCTb BOSHUKHOBEHMNA (DPETTUHI-KOPPO3NN M3-3a MUKponepeMeLleHnii Heo6xoaAnMmMo BO
B3aMMOCBSA3N C pa3MeLleHneM KpyTALLero MOMeHTa, M3rn6omM Bana v OTKIOHEHUSAM BTYJ/IKW.
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7.4.2.2 BecwunoHo4yHasa nocagka

Bo3pelicTBMe nocagku 6€3 WNOHOK (6eclinoHoYHas nocagka) Ao/KHa 6bITb paccunTaHa no (26] nnwm [27].

7.4.2.3 Bo3gelicTBume nocajku o LUNOHKOW

Bo3pgelicTBMe NoCafKu CO LINOHKOW AO/KHO ObIThb pacCYMTaHO B COOTBETCTBUM C [26]. [28] nnu [29].

LINOHOYHbIE Na3bl He J0/MKHbI PaCcLMPATLCS HA OMOPHYIO Weiiky Bana. Heob6xoaumo usberaTb nepecevye-
HUS LWUNOHOYHBIX Ma30B C pasHbIMK AnameTpamMmun. KpOMKM LNOHOUYHbLIX NA30B CO CHATLIMU 3ayCeHuaMun uau co
CHATOW hackow AOMKHbI B6bITb CBO6OAHBLI OT 3a3y6PUH, BBIEMOK UMW APYTUX OCTPbIX NEPEXOA0B, KOTOPbIX MOTYT
6bITb MECTaMMN KOHLEHTpaL N HanpsXXeHni.

Bce WNOHKM A0/MKHbI 6bITh CAEMaHbl U3 CTa/M C COOTBETCTBYHOL el CNOCOBHOCTBIO K 3aKasike ANA nosyye-
HUS MUKPOCTPYKTYpPbI, KOTOpas nmeeT TBEPAOCTb, MPOYHOCTb 1 XKECTKOCTb MOBEPXHOCTU A4/151 YA0B/ETBOPEHUSA
TpeboBaHWil B NPUMEHEHUIN, KOTOPbIE MOJTyYeHbl N3 pacyeToB B COOTBETCTBUM C [26]. [27] unu [29].

FeomeTpua WNOHKKW, Bana n BTYNKA AOMKHbI 6bITb CNPOEKTUPOBaHbI B COOTBETCTBMM € [30]. BCe WNoHKK
[OJDKHBI 6bITh MOCAXEHbI HA UX Baa C MakCMMasibHOV NOCaAKo C HaTAroMm.

7.4.3 TubKue Wnnybl

MM6Kune WAnLbl 4O0MKHBI 6bITb CNIPOEKTUPOBAHbI ANA NpeaynpexaeHnsa peTTUHI-KOPPOo3nUKn. LoNoNHUTENb-
Hasa HopmMauma No NPOEKTUPOBaHMIO TMOKMX WAL, NnpeacTasneHa B [31].

B M3MeHUYMBbIX KOMNOHOBKAX, TAKUX Kak CO/THEeYHble Basbl, BHELIHWE 3y6bl WAMLa A0/MKHbI BbiCTynaTb ANs
n3beraHna KpaeBblX HANPSXEHUA Npu ABUXEHUN. NOBEPXHOCTb BHELHUX U BHYTPEHHUX 3y60B f0/KHA 6bITh
3akaneHa.

Cma3ska fo/kHa 6bITb 4OCTATOYHOW ANA NpefoTBpaLLeHns hpeTTUHI-koppo3uu. MpegnouTuTenbHO ocylle-
CTBNATb NPUHYANTENBHYIO Nofavy cMasku. NMoTok Macna yepes coeMHeHUs A0/KEH 6bITb HanpasaeH 415 BbIMbl-
BaHNA BCEX OCKOJ/IKOB, M BO3BPATHbIE KaHaslbl f,0/KHbI HAnNpasaAaTb Mac/0 Ha3af B Mac/ioCO0PHUK.

7.4.4YNNOTHEHNA BanoB

BbICOKO- 1 HU3KOCKOPOCTHbIE Basibl AO/KHbI UMETb YM/IOTHEHUSA ANA COXPAHEHUS CMa3kn U pe3nHOBble
CTSXHblEe KoMbUa ANA UCKNYeHUa nonagaHusa neinv u snarn. OceBoil 3a3op, neperpes, ob6cnyxueBaHue un
MX NapameTpbl A0/DKHbI 6bITh COrIACOBaHbI MPY MPOEKTUPOBAHUMN CUCTEMbI YI/TIOTHEHWA. YNNOTHAKLWNE MaTepua-
Nbl JO/DKHbI 6bITb COBMECTUMbI CO CMa3KoW 1 40NYCTUMbI K NPUMEHEHUNIO B KOHKPETHbIX YC/TOBUSAX OKpYXatoLLei
cpefbl.

YNNOTHEHMSA MOTYT UMETb OFrPaHNYEHHbI CPOK CNYX6bl, COOTBETCTBEHHO BUA Y/IOTHEHUS 1 €r0 0XUAaeMblit
CPOK CNYX6bl 4O/MKHbI GbITb COr/TAaCOBaHbl MeXAy MPOM3BOANTENSIMU KOPOGKN nepefay u BeTPOBON TypOuHbI.
NabnpuHTHbIE yNNOTHEHUS NPEANOYTUTENbHbI Nepes yNAOTHUTEIbHbIMU TeHTaMu, Tak Kak yNn10THUTE TbHbIe NeHTbl
MMET CPaBHUTENbHO KOPOTKUIA CPOK CAYyX6bl U TPYAHbI A/ 3aMeHbl B BETPOBON TypbuHe. MaTtepuanbl He
[OJDKHBI MpefCcTaBNATb ONACHOCTb A5 t0Ael UK OKpyXatoLei cpeabl.

7.4.5 KpenneHus

7.4.5.1 OCcHOBHble TpeboBaHus

Bce kpensieHnsa Ao/MKHbI 6bITb METPUYECKOro ypoBHA 8.8 wau nydywe. Pa3mepbl, BpawaLwmnii MOMeHT
3aTSHKKM U 3aLenneHne KpenaeHnin 4omKHbI COOTBETCTBOBATH [26] 1n 6bITb KBANNMULMPOBaHbI TapaHTUPOBAaHHbI-
MU UCNbITAHUSAMU. 10 BO3MOXHOCTN 060py0BaHNE AO/MKHO 6bITb CTAHAAPTM3NPOBAHO A1 06LWUX pa3MepoB u
oTAENKN.

TaMm. rge KpenseHus BbICOKOW NpoYyHOCTU ypoBHA 10.9 nam 12.9 Heo6xo4MMbl 4NA Nepefayn Harpysok,
cnegytouime TpeboBaHNa kavyecTBa AOKHbI OblTb BbIMOMHEHDI:

- ecnu pasmelleHo o6opyaoBaHue, caenaHHoe U3 BbICOKONPOYHOM anacTuyHon ctanu (830 H/MM2unu nyy-
Le). To CTpOrne NpoLecchl kKayecTsa AO/MKHbI GbITb NPOBEAEHbI A5 M36eraHns BOLOPOAHON XxpynkocTu. Bogo-
poAHas XpynkoCcTb NPUBOANT K HU3KOI NIACTUYHOCTU U MOXET Bbi3BaTb packasibiBaHne raek, pactpecknpaHue
Wwaib n paspyLieHme ronoBokK 601TOB;

- UCTOYHMKN NPUOBPETEHNSA BbICOKONPOYHOro 060pyA0BaHNA AO/MKHbI KOHTPONIMPOBATLCS;

- 3aMeHa WM u3MeHeHune B npoLecce 06l NBKN AO/IKHbI KOHTPOIMPOBATLCS;

-A0/KHBI BbITh CAENaHbI BbIGOPKA U UCMbITAHKE C UCNO/Ib30BaHNMEM KOHTPO/I1EPOB HanpsixeHua/gedopma-
LMK KaXa0i npon3sefeHHOol napTum 060py0BaHNS.

7.4.5.2 BHyTpeHHUe KpenneHns

Pa3buBka nnun Haknen— 3To npoueaypa HU3KONPOM3BOAUTETbHOTO NPYMEHEHUS 4715 3aK/TMHUBAHUSA YacTeil
BMecTe. Pa3buBka ucnonb3yeT MecTHOe ocefaHue A5 COXpaHeHUs ABYX YacTell B O4HOM NooxeHun. 3Ta
npoueaypa He gonyctuma. Takoe o6opyfoBaHue, kak ycTaHOBOYHbIE 6ONTbI, BUHTbI, Faiky, WTUMTbl U NaTPyOKH,
[OJKHO BbITb HAAEXHO 3aKpeneHo.
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7.4.5.3 CoefunHeEHUA KOpNyCcoB

Bce repmetusupyrowne KomnayHfbl LOS/DKHbI OblTb MPUMEHEHbI B COOTBETCTBUM C WHCTPYKLUAMU
npon3soguTesnei komnayHAoB. ECnv kopnyc MeeT POBHbIV pasbeM A4/15 NepeMeLLeHns WecTepH, TO OH A0/DKEH
6bITb CMa3aH Mac/ioM. YNIOTHUTe bHbIE KOMbLa U repMeTusnpyoLme KomnayHabl 4O/MKHbI 6biTb COBMECTUMbI
CO CcMa3sKoil. PoBHble pa3beMHble Kopnyca [O0/DKHbl UMeTb yCTpoWcTBa NPUHYAUTESIbHOW 6/10KUPOBKM, Takne
KaK yCcTaHOBOYHble WTUMTLI. MOAWUNHNKA He [O0J/IKHbI MCNOMb30BaTLCA ANA LEHTPUPOBAHHbLIX Pa3beMHbIX
KOpMycoB.

BonToBble coefnHEHNss KOPNYCOB MeX/y KO/bLEeBbIM 1 COMPSKEHHbIM KOpNycamu B NaaHeTapHbIX nepe-
favax TpebyoT 0CObbIX KOHCTPYKTOPCKMUX PELLEHWNIA BO U36exaHune BMKEHNA N PPeTTUHI-KOPPO3nn Mexay AeTa-
namu. CoefjHeHne J0/KHO NePEeHOCUTbL MakCUMasbHYI0 3KCMlyaTalMoHHYI0 Harpy3sky npu TpeHuu nog pacuet-
HbIM HaTshxeHnem 60/Ta C 4OCTaTOYHbIM 3aNacoM HafeXHOCTU. Ecnn TpeHne HefoCTaTOUYHO, COeJUHEHNE J0SXK-
HO 6bITb 3aKpenaeHo WTudTamm 4ocTaToYHOV TBEPAOCTN 415 NepeHoca NpefenbHbIX Harpy3ok 6e3 nepeHanps-
XEeHUs MaTepuasiom Kkopryca npu cxaTuy B OKPeCTHOCTM WTnudTa. Bknaj TpeHns coeuHeHuid B Harpysky wtndra
He JO/KEH YUUTbIBATLCA B 3TOM pacyeTe.

Mpu pacyetax coefMHEHNsT KOPNYCOB AO/KHbI GbITb PACCMOTPEHbI CAeAylolne napaMmeTpbl: F1agKkocTb,
pacnonoxeHue 601TOBbIX COeAMHEHWN, AedopMaL s, yNJIOTHEHNS CTbIKOB, PACNOI0XeHNe NO/I0BUHOK (TOBTOPSA-
eMOCTb C60PKM), OMOPHbIE NOBEPXHOCTN 6ONTOB, INyXne 0TBEPCTUSA, UCMO/b30BaHNe NOKPbLITUI AN COXPaHEeHUN
hyHKUWI NnoAWNNHMKAE.

7.4.6 TIpyXWHHble CTOMOPHbIE KONbLa (MPYXWHHbIE Wanb6bl)

MpyXUHHbIE CTONOPHbIe KOMbLa (MPYXUHHbIE Waibbl) MOrYT UCNO/b30BATLCA KaKyAepXuBatoLuii aneMeHT
ANS npefoTBpalleHns 0CeBOro CMeLeHNA MOHTaXHbIX 3/1IeMeHTOB Bana. MpyXuHHbIe CTONOPHbIE KOo/blia He
[OJIXHBI UCMNOJIb30BaTLCA A5 NOLLEPXKKM IKCNyaTalMOHHbIX OCEBbIX HArpy30K.

BHellHMe 1 BHYTPEHHME NPY>XUHHbIE CTOMOPHbIE KOJbLa J0/KHbI 6bITh CIPOEKTUPOBaHbI B COOTBETCTBUM C
(32) 1 [33] Ha NpeaenbHble Harpy3kn. MPOYHOCTL Bana B Nasax f0/XHa cooTBeTcTBOBaThH 7.4.1.

7.5 KOHCTPYKTMBHbIE 3/1IEMEHThI

7.5.1 BBepgeHne

HacTtoawwmii nogpasaen onpegenseT NpoBepPKY NPOYHOCTU M aHann3 geopman it KOHCTPYKTUBHbBIX KOMMO-
HEHTOB KOPOOKM Nepefay BETPOBOM TYPOUHbI.

KOHCTPYKTUBHBI 91€eMeHT— 3TO MexaHuyeckas feTtasb, KOTopas ABNSETCA YacTblo OCHOBHOU CTPYKTYpbI
BETPOBOW Typ6UHbI MK KOpo6KkN Nnepesay. OHa nepefaeT NepeMeHHbIe N NOCTOSAHHbIE Harpy3kn. O6bIYHO 3TN
JeTanu He ABNSAKOTCA CUMMETPUYHbBIMU N0 ocK (HanpuMep, He CUMMETPUYHbI M0 OCY BPaLLeHuns).

3ybuaTada nepegaya, Basnbl, NOALWNUMNHUKN, 6ONTHI, WTUDTLI, COEANHEHNA, NPYXUHHbIE CTONOPHbIE KO/bLia
(MPYyXWHHbIE Wali6bl) U LUNOHKM HE paccCMaTPUBAOTCS B 3TOM MyHKTe.

lMpoBepka NPOYHOCTYU, Kak ONUCAHO HUXE, f0/KHA ObliTh MPOBeAeHa AN CNeAyoLWNX KOMMTOHEHTOB:

- CTOMOPHbIN KPOHLWTEliH (TopMO3);

- onopa nnaHeTapHO LWecTepHy;

-APYrne KOHCTPYKTUBHbIE KOMMNOHEHTbI, NepejatoL e OCHOBHbIE Harpy3ku.

[MosACHEeHNs1 OCHOBHbIX MPUHLMNOB HAAEXHOCTU CTPYKTYP MOTYT 6bITh NOy4YeHbl B [34].

[ONna npoBepkM MPOYHOCTM KOHCTPYKTUBHbLIX KOMNOHEHTOB TPEOBYIOTCA Harpy3ku, a Takxe nHTepdenc un
MHopmauna o6 okpyxatuein cpege. JoMkHbI 6bITb yCTAHOB/IEHbI HArpy3ku nHTepdelica, kak onucaHo B 6.1.1
n6.3.

WHpopmaLmsa 06 nHTeppeiice Heo6xoanMa 419 M3MepPeHUs nepefaroLLnXcs Harpy3ok u 4ns Beibopa fo1x-
HbIX FPaHNYHbIX YCIOBUIA AN pacyeToB HanpsXXeHus.

WHTepdelic AoMKEH BKIOYATb:

- 3CKN3 TPAHCMMCCUN CO BCEMU BaXKHbIMU pasmepamu uHTepdelica;

-AeTann3npoBaHHyo reoMeTpuio nHTepdeiica;

-aedopmManmm 1 KeCcTKOCTb NPYXKH (HanpumMmep, KO3 hnLNEeHT XXeCTKOCTN) nHTepdelica:

- CABUTN MHTepdelica, BbI3BaHHbIe AehopMaLMammn 1 3a3opamu, NpescTaB/eHHbIe B OTHOWEHNM K pacyeT-
HbIM Harpyskam.

7.5.2 PaccmoTpeHne HafexHocTu

MuHMManbHble TpeboBaHMA HafeXHOCTM 1 6e3onacHOCTU A0/MKHbI cooTBeTcTBOBaTH FOCT P 54418.1.
YacTHble koadhuumneHTbl 6e3onacHocTy pa3obpaHbl v onpegeneHsl B 7.5.6.
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7.5.3 AHanus gedopmaymnii

LlecTepHn 1 MNOAWMNHUKN YYBCTBMTE/bHbI K pasperyinpoBke, U YpesBblyaliHbie gedopmanun MoryT
Bbl3biBaTb HeBepHOe (OYHKLUUOHWPOBaHWEe w/unnm BO3AeNCTBUE C APYTMMU KOMMOHEHTaMu. M03TOMY BaXHO
paccmoTpeHune gedopmaunii 1 XeCcTKoCTU B MpoLecce NPOEKTUPOBaHMA KOPO6KU nepesay BETPOBOMN TYpOUHbI
(cMm. npunoxeHue IN).

7.5.4 TpoBepka NpPoYHOCTH

MpoBepka NPOYHOCTU — CPaBHEHWE BO3AENCTBYIOLWMNX (DAKTOPOB Ha AO0NYCTUMbIE OrpaHNYeHUss MeCTHbIX
HanpsxeHuin. MNpoBepka MNPOYHOCTU AO/DKHA ObiTb BbIMOMHEHA WU ANA 3KCTPEMasbHbIX, U A1 YCTANOCTHbIX
Harpysok.

MexaHunyeckas Harpy3ka Ha KOMNOHEHT A0/KHa 6bITb paccyMTaHa ¢ MCNOMIb30BaHUA TpaHcopmauumn n
cynepnosnMuum HecKoNbKUX WMCTOYHWKOB Harpyskum (Hanpumep, pacyeTHble Harpysku, BHYTPEHHWE Harpysku
LeCTepHU, cTaTuyeckne npeasapuTesibHble Harpysku).

YacTHble koadhrumneHTbl 6e3onacHocT y, (NocneacTBMe HENCNPaBHOCTW) U YT (MaTtepuarnbl) 4O/KHbI UC-
noneb3osatbes cornacHo FOCT P 54418.1.

MpuMeHeHMe NpU3HaHHbLIX MapoK MaTepmnasnos A0/KHO cooTBeTcTBOBaTbL FTOCT P 54418.1.

7.5.4.1 OnpepgeneHne HanpsxeHns ngedopmaymmn

Ha Bo3aelicTByOLW il hakTop BANSIIOT KOHCTPYKLNSA, BHYTPEHHUE HArpy3ku 1 OTHOCUTE/bHbIE CABUT NHTEpP-
helicoB. YpoBeHb HanpsXXeHMil 3aBUCUT OT Harpy3ok, (hOpMbl, CBONCTB MaTepranos 1 rpaHnyHbIX YCI0BUIA.

HanpsxeHue 1 gedopmauns 4OMKHbI 6bITb paccUnTaHbl C NOMOLLbIO UCNOb30BAHMNA aHANINTUYECKUX MaTe-
MaTuyeckux mogenei uaM MeToA0B YNC/TIEHHOTO aHannsa, Takmx kak FEA.

[na pacyeTta HanpskeHns ngedopmarm MoryT 6biTb Takke MCNOMb30BaHbl YNpoLeHns (B TOM yucnie n
ONA rpaHnyHbIX YCNoBNA) u cybmoaenn. TeM He MeHee A0/IKHO 6blTb f,0Ka3aHO, YTO TOYHOCTb OLLEHKM NPOYHOCTH
He CHMXaeTCcsA Npy UCNoNb30BaHUM 3TUX METOL0B. JIoKa/lbHble HanNpPsXXeHNsa A0/KHbI BblTb paccynTaHbl Npu gony-
LeHUN INHERHOI YNpYyrocTn B COOTBETCTBUM C 3aKOHOM Hooke. OfHako 3TOT MeTOo4 MPUMEHUM TObKO A0 TeX
nop. noka npejgen Tekyyectn matepuana He 6yaeT NpeBblLLEH.

B HEKOTOpPbIX CyvyasaX MU3MEHEHWS FTPaHNYHbIX YCNO0BUI NPUBOAAT HArpyXXeHvne K HeNIMHeNHOMY NOBEAEHUIO.
OT0T ahheKT B OTAENbHBIX C/IyYasx MOXeT 6bITb IMHEAPN30BaH NocsefoBaTe/lbHbIM MeTOA0M. MNponsseseHHoe
noJsie HanpsHKeHWii 4O/MKHO BbITb MPOMOPLMOHATBHO NPYMEHAEMOMY YPOBHIO Harpy3ku.

HanpsixeHusa paccuntbiBatoTcs no oopmyne (4)

a =cL. (4)

JonycTMMO NPMHUMATL NOJE HANPSIXXEHWIi, KOTOPOe 06pasyeTcs B pesy/bTare Cynepnosuuum nonei Hanps-
XXEHWIA. NPOM3BEfeHHbIX OTAENbHBIMU CYYasiMU Harpy3ku (HanpuMep, BHELLHWE Harpy3ku, BHYTPEHHUE Harpys-
K1, NpeABapuTesibHble Harpysku).

% =1 em 1% (5)

7.5.4 2 AHa/IN3 KOHEYHbIX 3/IEMEHTOB

AHanun3 KoHe4yHbIX 3ieMeHToB (FEA) ocHOBbIBaeTCA Ha MOJEesAX, COCTOALLMNX U3 ANCKPETHbLIX 3/IEMEHTOB C
rPaHUYHBbIMW YCNOBUSAMU, TAKUMUN KaK Harpy3ku, nogaepxkn 1 orpaHudeHuns. OrpaHuyeHus ymcna cteneHei ceo-
60/1bl — 3TO reomMeTpuyecKne rpaHnYHbIe YCI0BUS, KOTOPbIE ONPeensioT nepeMeLLeHns n spateHus. Npumexs-
eMble orpaHnyeHns ynucna cteneHei ceo6o4bl MOryT MeTb CyLIECTBEHHOE B/IMSIHUE HA TOYHOCTb pPe3y/ibTaToB.
[Nns AOCTUXEHNA [OCTATOYHOM TOYHOCTN HEOBXOAMMO PaCLUNPUTL CUCTEMY A/151 BK/IIOYEHUS COCEAHNX KOMMNOHEH-
TOB BMECTO OnpefenisfiloLlnx yCA0BUiA Ha rpaHuLe paccMaTpuBaeMblX KOMMOHEHTOB.

3auenseHnne mogenu FEA fO/KHO 6bITb ,OCTATOUYHLIM A1 NOKPLITUA U3NYECKUX 3P D EKTOB, TaKUX Kak
MaKCUMasibHble HanpsXeHnsa nnn gedopmanmm n3-3a nas3os, O4eHb XECTKUX CK/TIOHOB U T. [. AHaIN3 YyBCTBUTE b-
HOCTU 3aLennieHns JO/XeH 6biTb BbINMO/THEH.

7.5.4.3 Harpy3ku n nepemelleHuns

BHelLHVe cubl, MOMEHTLI U NepemelleHns onpeensaoT npeobnagatllee HanpsaXXeHne KOHCTPYKTUBHOIO
KOMMOHeHTa. [1onoIHNTEeIbHbIe BO3AEWCTBUS MOTYT 6bITh MPUHATLI BO BHUMaHWE, €C/IN OHU CYLLLECTBEHHO yBE/ -
4YnBaloT HaNpsKeHne KOMMNOHeHTa (Hanpumep, ropsyas nocajka Uan HaTar (oTpuuartenbHblil 3a3op) 6onTta).

7.5.4.4 CBolicTBa MaTepunanos

WNHdopmaLumusa o matepmanax Ao/mkHa 6biTb MOTyYeHa U3 MeXAyHapo4HO NPU3HaHHbIX CTaHAAPTOB UAN 13
pe3ynbTaToB UCMNbITaHU cornacHo 7.5.7. MpocTblie CBOMCTBA MaTepmanos, LUMPOKO ncnonb3yemble B FEA-pacue-
Tax KOHCTPYKTUBHbLIX KOMMNOHEHTOB, NMepeyncsieHbl B NPUI0XeHUn I
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7.5.5 OueHka cTaTuyeckolh NPoOYHOCTKN

7.5.5.1 Tlpepen npoYyHOCTUN N Npefes TEKy4YecTu

OueHka cTaTU4ecKoli NPOYHOCTM J0/KHA COOTBETCTBOBATL HACTOALEMY CTAHAAPTY MU APYTUM MeXAyHa-
POAHBLIM NPU3HAHHBIM MHCTPYKUUAM. OLeHKa cTaTMYecKon NPOYHOCTH A0/KHA ObITb BbINOSTHEHA ANA TEX KOMOY-
HaLMil Harpy3oK, KOTopble MPUBOAAT K HAUBbLICLUIMM MECTHbIM HanpshxeHnam. [lanbHelwas nHopmaymsa o6 orpa-
HUueHnsax PyHKUKii coctossHua npusegeHa B FOCT P 54418.1.

Be3onacHOCTb KOHCTPYKTUBHOrO KOMMOHEHTa onpegenseTca KoaduuneHToM pe3epBa Harpysku gnsa npe-
fJena npoyHocTu (Mnu npefena TekyyecTu, rae npumeHnMo)LRFa, KoTopblil paccunTbiBaeTCcs No hopmyne

LRFo * 1* 6>

umaxi/l
rAae oTax sABAAeTCs MakcumabHbIM HanpshkeHveM ynpyroit gedopmanmm n onpegensetcsa B 7.5.5.4.

YacTHble k03 mMeHTbl 6e30MacHOCTU UCMOMb3YTCA 418 pacyeTa ypoBHel npefesbHblX HanpskeHni.
YacTHbIN KoahhurumneHT 6e3onacHoCTU MaTepuanos (Yro) 40/HKEH UCNONb30BaTbCA B COOTBETCTBUN C Tabnuuei 7.
YacTHbIli KoaghhuumeHT 6e30nacHoOCTM NOCNeACTBMA HencnpaBHocTy (y,) onpegened B FOCT P 54418.1.

Ta6nunuya 7— YacTHble KoathunymeHTbl 6e30MacHOCTN MaTepranos

YacTHbll KoadhdhuumeHT 6e3onacHoCcTM maTepuana
Ap ym_Rp = 1il

Aan Ym Rm = 1.3

7.5.5.2 T'vnoTe3a HanpsXxeHusa ANAa npegena NPoOYHOCTU U Npegena TekyvyecTu

PacyeT KOHCTPYKUUM UAN KOMNOHEHTAa 3aBUCUT OT TUMa BO3MOXHOI HemcnpaBHOCTU. [lonyueHnsa ctaTu-
Yeckoil MPOYHOCTU [O0/IKHbI BbIBOAUTHCA MPW UCMOMb30BAHWM TUNOTE3 HArpy3kn ANA OXUAaeMblX BUL0B
HeuncnpasHOCTHU:

- ANA XpynkMx matepuanoB noBejeHue mMaTepuana OMMCaHO TMNOTEe30/ MaKCUMMasibHOro r1aBHOroO
HanpsxeHua. N makcumanbHoe W MWHMMaNnbHOE [/1aBHble HaNpPsHXXeHWA AO/KHbI OblTb PACCMOTPEHbI Npu
npoBepKe NPOYHOCTH;

- ANS NNacTUYHbIX MaTepranos rmnoTesa MakCMMasbHON aHeprum gehopmaLmm casura nav runoTesa Mmak-
CMMasibHOTO HaMpPsXXeHNs CABMra ydlle BCero onucbiBaeT MexaHM3M HeNCnpaBHOCTHU.

AnbTepHaTUBHblIE TMNOTE3bl MOTYT BGblTb NPUMEHEHbI, €CIN OHW 060CHOBAHbI UCMbITAHUAMY OTAE/bHbIX
y3N0B.

7.5.5.3 BnuaHne pasmepos

Mpepen TekyyecTu v Nnpefesn NPOYHOCTU Ha pa3pbiB 3aBUCAT OT pasMepoB. Koraa BAusHWe pasmepos He
onpejeneHo aKkcnepuMeHTasnbHO, TO BIMAHNE pa3MepoB Ha NMPOYHOCTbL MaTtepuana A0/XHO 6biTb B3ATO U3 CTaH-
[apToB UK onpefieneHo N0 COBPEMEHHbIM pekomeHaaumnam, Hanpumep [35] unu [36].

7.5.5.4 YpoBeHb NpeesibHbIX HanpsixeHui

MpegenbHoe HanpsXXeHne o Hr — 3To MakcuMasnibHOe S10KalbHOE HanpshkeHne, KOTOpoe MOXeT BblAepXu-
BaTb KOMNOHEHT. XapakTepucTunieckne 3Ha4eHna a1 MatepnanoB MOryT 6biTb B3ATbl U3 CTAHAAPTOB UK onpeae-
NeHbl 3MepPeHNAMU, NPOBOAVMbIMU COTNTACHO CO CTaHAAPTU30BAHHBIMU MEeTOAaMMN UCNbITAHWUA.

CTaHfapTHbI MeToA,

[na HeCKONbKMX MaTepnanoB NPOYHOCTb Ha CXXaTne 3HaYNTEbHO Bbllle, YeM NPOYHOCTb Ha pa3pbiB. ITU
3HayeHunsA npoyHocTy (Rm comert)isit; u Rp CoNprBTbM») MOTYT 6bITh NPUMEHEHbI TaMm, r4e 3T0 060CHOBaHO.

[nsa cTaHgapTHOro MeTofa, ypoBeHb NpefeNibHblX HaNpsXeHuii AoKeH 6bITb paccuntaH no popmyne (7)
ANA KOHCTPYKLMOHHON CTasn 1 YyyryHa c WapoBUAHLIM rpaduTom n no opmyne (8) ansa ceporo (COUCTOrO)
yyryHa.

«Umn = nun T sp %)

B,ITa tS))
7/» a-
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CTaHaapTHbI MeTog,

Ecnu npegen TekydecTu B onpeAe/ieHHOM MecTe NPeBbIWEH, TO HanpshxeHue n gechopmaunsa nasa 6ygyT
MUMeTb HeNIMHEHYI0 3aBUCHMOCTb OT YPOBHS Harpysku n3-3a iokanbHoli TekydecTu. JlokanbHasa gecopmayus
[0/KHA 6bITb PACCMOTPEHA HA LONYLLEHNS CTATUYECKOKH NPOYHOCTM KOMMOHEHTA. 34eCb MOXET 6bITh MPUHSATO BO
BHUMaHWe To. 4TO pacnpegesnieHune NokanbHoli feopmanyuy 3aBucuT oT MaTepuana, popmbl MmaTepuana (Hanpu-
Mep. nasa) v OT YPOBHS Harpysku.

3T0T ahheKT BbipaxaeTcs KOIPPULMEHTOM cekLnm nB, B. CNeaytownii pucyHoK nokasbiBaeT yC/0BUS B
TOYKE HENCMPABHOCTU NPU JONYLLEHUN IMHEAHOCTN U BKIIOUYEHWUU NIACTUYHOCTY.

Koa(h(pmuymeHT cekunm npl,, yuuTbIBAET BANUSHUE pacnpeaefieHns HanpsXXeHUs Ha NPOYHOCTL KOMMOHEHTA U1
no3Bo/sieT WCNosb30BaTh 3anac N1acTUYHOCTW MaTepuana. JTo NokasbiBaeT, HACKObKO 60/bLI0e INHeliHoe
ynpyroe paccuMTaHHoe HanpsikeHue nasa naMoxeT 6bITb YBE/IMUEHO B OTHOLWEHUN K Npe ey npoyYHocTn. Koad-
(PUUMEHT yunTbIBAET M NIOKANbHYIO, U T106a/bHYI0 HEUCNIPABHOCTU M onpeaenseTcs opmyoii

npla - (n pt. B.*al nei. o.gf) 9)

O6wuit npegen gedopmauun e|(T =1 %. 15 pacwMpeHHOro MeTo4a ypoBeHb NPeaesibHOro HanpsiXxeHus
paccuuTbiBaeTCcs no ypasHeHuto (10).

Rp npi.«
7nl_sp

(10 )

[lo Tex nop, noka o60cHOBaHWe nam npoBepka He ByAyT BbINOMIHEHbI, 3TOT paclIMpPeHHbIi MeToA He cneayeT
1Mcnonb3osath ANA:

- KOMMOHEHTOB C 3aKa/IEHHOW MOBEPXHOCTbIO (XMMUKO-TEPMUYECKAM AN TEPMUYECKUM MeToAaMu);

- CTOUCTOTO YyryHa, KOBKOrO YyryHa 1 YyryHa c wapoBugHbImM rpadyuTom ¢ npegensHoin gecopmaunein A3
nnn A5 < 8 %.

7.5.5.5 Tno6anbHasa v nokasbHas HEMCMPaBHOCTH

NokanbHasa HencnpaBHOCTb BO3HMKAET, KOrAa MakcumasabHo fonyctumas gedopmanmsa npesbilleHa B Kpu-
Tnyeckoli Touke. KOMNOHEHT He BCerga paspyluaeTcs U3-3a 10KasibHOro HanpsxeHusa B nasy. FnobanbHas Heucn-
pPaBHOCTb MOXET BO3HUKHYTb B 6€3Na30BbIX CEKLMAX NN CEKLMAX, B KOTOPbIX Nasbl MEHEE T aTebHO pacnosio-
XeHbl (CM. npunoxeHue ).

KoadhhuumeHT cekymm Ana nokanbHo HencnpasHocTu. npl pLF

KoathhuumeHT cekymmn AN NokanbHbIX HeMCNpPaBHOCTE paccunTbiBaloT no hopmyne

KoadhdpuumeHT cekuymm ansa rnobansHoi HencnpasHocTu npl(IGF.

Fno6anbHas HeucnpaBHOCTb BO3HMKAET, KOr4a npeAes noHoM N1acTUYecKoi Harpy3ku npeBbIWeH Y BO3HU-
KaeT HemsMeHHasa gedopmauuns. 3To 3aBUCUT OT MaTepuana, oT (GopPMbl AeTanun 1 Tuna Harpysku. Mpegen nonHoi
nnacTuyeckoii Harpy3sku Lpio/mkeH 6biTb OLLEHEH € ynpyroii nnacTuyHocTbio FEA ¢ ucnonb3oBaHmem ugeannsu-
poBaHHOI 3aBUCUMOCTM YNPYrok/MaacTuyHo gepopmaLmm oT HanpsHKeHWs, NpUMep nokasaH Ha pucyHke 8.
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PrcyHok 8 — MaeanusnpoBaHHas 3aBWCUMOCTb YNpyroi/ITacTUUYHOI AechopMaunn oT HanpsHKeHus

KoadhpmumeHT cekymmn Ans rnobanbHbIX HEMCNpPaBHOCTEl paccunTbiBalOT Mo hopmye

npi<igp —-y4-m= (12)

Mpepgen ynpyroi Harpysku L — aTo Harpyska, npy KOTOPOWi /IoKa/bHOe HanpsXeHue B nase npesbillaeT
npegen Tekyyectn Rp. MNpegen NoaHoW naactuyeckoit Harpyskun LO— aTo Harpyska, npyu KOTOpOii BCSA cekuus
HauvHaeT nnacTuyecku feopmupoBaTbCs.

7.5.6 OueHKa ycTanoCTHOW NPOYHOCTKN

7.5.6.1 MeToabl yCTa/IOCTHOM NPOYHOCTMN

AHaNn3 ycTanoCTHOW MPOYHOCTU KOHCTPYKTUBHBLIX KOMMOHEHTOB B KOPOOKax nepefay BeTPOBbIX TYPOUH AO/KEH
6bITb BbINO/IHEH B COOTBETCTBUM C HACTOSALMM CTaHAAPTOM. [ipyrne MexayHapoAHO Npu3HaHHble MHCTPYKLUK No
aHann3y MoryT 6bITb MPUMEHEHbI, €C/TN UX NONIE3HOCTL A1 NPUMEHAEMOro MaTepuasna nycTaHOBJIEHHbIX YC/10-
BWIN Harpyskun gokasaHa. [11s pykoBoAcTBa Mo aHann3y yCTaJIoCTHON NPOYHOCTY C NCNOIb30BaAHNEM HAKOMIEHUS
noBspexaeHuin ncnonbsosaxbl [37]. [38], [4] nnun [36].

Mpoueaypa aHanu3a ocHoBaHa Ha MeToje /I0Ka/bHOro HanpsxeHus. Tpu metoga (metog A. B. B) ans
aHanmM3a ycTasoCTHOWM NPOYHOCTN OMMCaHbI HUXeE.

Bo BCex cyyanx ycTanocTHasi NPOYHOCTb AO/KHA 6bITb ONUCaHA C UCNOMb30BaHNEM HaKOMIEHHbIX NO-
BpexaeHuii D n koagpgumumneHTa 3anaca no yctaslocCTHoMy HanpshxeHuto LRF,.

B pacueTax [0/KHO 6bITb YCTAHOB/IEHO MCMNO/b30BaHNe aMNAnTy bl (MoslypasMaxa) uav noaHol amnau-
TYyAbl K&k Mepbl BE/IMYNHbI YCTA/IOCTHOIO HaNpPsXeHus, a tobble HeCOOTBETCTBYOLWMNE faHHbIe JO/IKHbI ObITh
Hafgnexauum obpasom npeobpasosaHbl. B HacToswWwemM cTaHfapTe UCNO/b3yeTca aMNAnTyaa.

MeTopg A.

B meToe A nokasnbHoe athheKTUBHOE 3KBUBAIEHTHOE HaMNPsXKEHNe PacCcUnTbLIBAETCA A1 KaX/A0ro NHTep-
Basia BPEMEeH B MPOBEPEHHbIX BPEMEHHbIX pAAax yCTas0CTHOW Harpy3ku. Linknbl HanpsxeHns nTorosoit nctopumn
HarpyxxeHus f4oJ/KHbI ObITb NOACUUTAHBI U KNacCcuuuMpoBaHbl Ha iBE pasMepHbIX MaTpuLlbl OX/AEBOro NoToka
CO CpefHUMY aMMNIMTYAHbIMU 3HAYeHNAMU. [ToBpeXAeHUS KaxX 40 sueiiku B MaTpuLe AO/MKHbI 6bITb paccunTaHbl
1 HaKoneHbl cornacHo moguduumposaHHomy npasuiy Miner'a (cMm. nyHKT 7.5.6.7). MeTog A pekomeHayeTca Ans
TaKuX yC/noBuiA Harpysku:

- MHOToOCHas Harpyska;

- TaM. rae KOMMOHEHTbI Harpy3kn U3MEHAITCA He3aBUCUMO APYT OT Jpyra.

MeTog B.

B meToge b nokanbHOe HanpsXeHne paccynTbiBaeTCA, OCHOBbLIBAACH HA IBYX Pa3MepHbIX MaTpuuax fox-
[leBOro notoka € aMminTyJHbIMU 1 CPELHUMUN 3HAUYEHUAMN Harpyskn. Metog b MoxeT 6bITb NPUMEHEH TOJIbKO
Torga, Korga Ha KOHCTPYKTUBHbIV KOMMOHEHT feicTByeT 04HOOCHas Harpyska. NocTosiHHOe HanpshxeHue (Hanpu-
Mep. Npu ropsyeit nocagke) MoxeT 6bITb Takxke yuTeHo. MeTog b He fo/KeH 6bITb UCNOb30BAH, €C/IM UTOTOBOE
HanpsaxeHne He 0JHOOCHOE. PaspyllieHune Kaxjoro afieMeHTa B MmaTpuLe cieiyeT paccunTbliBaTb U HaKannmsaTb
cornacHo moguduunposaHHomy npasusny Miner'a (CM. NyHKT 7.5.6.7). MeTof b MOXeT ObITb OCTATOYHbLIM 4N1A
Takux yCn0BWil Harpysku:

- 0[iHOOCHasA Harpyska,

- HaTar (oTpuuaTtesibHblli 3a30p).

MeTtogp B.

B ynpoueHHoM MeTo/ie B ypoBeHb /10Ka/IbHOT0 HaNpPsXXeHUss paccUnTbiBAeTCA A1 SKBUBANIEHTHOW Harpys-
K1. YPOBEHb /I0Ka/IbHOT0 HanpsiXeHUs CpaBHUBAETCS C YPOBHEM A0MYCTUMOro HanpshxeHus (BK/IOYaloLLero cpejHue
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3HaAYEeHNA HaNPAXeHUA) C Lenblo NoAyYnUTb KO3 PULMEHT 3anaca Harpysku. PaspyLieHmnsa 4o/MKHbI 6bITb paccyn-
TaHbl cornacHo moguduymnposaHHomy npasusiy Miner'a (CMm. nyHKT 7.5.6.7). MeTog B moxeT 6bITb TpUMeEHeEH
TO/IbKO 419 TaKUX YC/IOBUIA Harpysku, Kak:

- 0[HOOCHAas Harpyska;

- 6e3 HaTara (oTpuLaTenbHblii 3a30p).

7.5.6.2 OnpejeneHune nokasnbHbIX HaNPsHKEHWU

YpoBeHb 1I0KaNbHOI0 HaNpsXeHnsa (Hanpumep, Bo3aelicTBYOWNA hakTop) ByaeT onpefenaTbcs Tak. Kak
onucaHo B NyHkTe 7.5.4.1. Bce pacuyeTHble YCTa/IOCTHbIE Harpy3Kkun A0/KHbI 6bITb y4TeHbl cornacHo FOCT P 54418.1.

OnpegfeneHve NoKanbHbIX HANPSXeHWA Ana meToga A.

NcTopua HanpsXXeHns ANa TOYKU CUCTEMbI S pacCUUTbIBAETCSH HA OCHOBE Cynepno3nLmumn TeH3opa Hanpsxe-
HU KOMNOHEHTOB €0 (S, t). gonyckas, YTo NoBeAeHne Matepuana — ANHeRHo ynpyroe. TeH30p HanpsXeHui
ABNSIETCA pe3y/ibTaTtoM IMHENHOW KOMOHaL MM pa3mMepHOro KoadguumneHTa nepeHoca ¢, (S) U BaXHbIX BpEMEH-
HbIX pagoB U (0. kak onucaHo B 7.5.4.1.

eo'(*Os£cM («H*(0. (-13)

KoathhuumneHT nepeHoca cvk (s)onpegensercs 48 Kax0ro cayyas Harpyskv K, NoJly4eHHoro u3 aHanumsa
YyNpyroro HanpshkeHus c Harpyskoin ILk| =1 (cm. [38)).

PeanbHble LuKbl HANPAXEHUSA [OMKHbI 6bITh paccynMTaHbl C MOMOLLbIO NoACcHeTa AOXAEBOr0 NOTOKa UCTO-
pumn HanpsixxeHus (cm. [38] nnu [39)).

OnpegeneHune NokanbHbIX HANPsHKeHUii ans metoga b.

YPOBEHb /IOKA/IbHOTO HANPSXEHUSA KOHCTPYKTUBHOIO KOMMOHEHTA PacCYnTbIBAETCA 419 HArpy3ku ¢ e4UHUY-
HbIM YPOBHEM Harpy3ku. YpoBHM Harpy3ku B MaTpuuax nogcyera 40XAeBOro noToka npeo6pasyoTcst B YpOBHU
HanpshkeHusi. HanpshkeHns, BbI3BaHHbIE CTATUYECKUMU Harpy3kamu (HanpvMep, npefBapuTesibHoe HaTshKeHue),
[06aBNAITCA K YPOBHSIM CPeHEro HanpsXKeHus.

% . a(S)=0Qu(s)La (14)
roe LO— amnnuTyga Harpysku Kaxgoi sueiiku.
®<ym(s) =cOm(syu +o0*p,B(s). (15)

rae Lm— cpepHee 3HaueHue Harpysku Kaxaow sueiiku;

pro (S) — TeH30p 10Ka/IbHOTO NpeABapUTEIbHOr0 HaNpPSXXeHNs.

OnpegeneHve nokanbHbIX HANpsXeHWit Ana metoAa B.

AMNANTYAa NOKabHOTO HaMpPsHXeHNA KOHCTPYKTUBHOIO KOMMOHEHTa pacCYnTbiBaeTCA C ypOBHEM 3KBMBA-
NEHTHOW Harpysku.

(S)=C (sK*n, (16)

rae La4P— ato amnnuTyga aKBMBANIEHTHOWN Harpysku, npu ycTaHOB/IEHHOM PEKOMEH0BaHHOM Yyuce LMKAoB M,
COOTBETCTBYHOLLEro NOAXOAALLENA CTENEHN 3KCMOHEHTbI K 3@aBUCMMOCTU amMNANTYAbl HaNpPsHKeHns oT
yucna LUMKI0B HanpsXxeHusa 418 paccmaTpuBaemMoro marepuana.

7.5.6.3 F'mnoTesa HanpsHXXeHnsa nNpu yctasnocTu

BbI60Op runoTesbl HANPSXXeHUs 3aBUCUT OT HarpyXeHusa 1 Tuna matepuasia KOMMNOHEHTA.

MpuMeHsieMble TMNoTe3bl HaNPsSHXXKeHWs A5 YCI0BUA OAHOOCHOTO HanpshXeHus 3To:

-0N9 XPYNKUX MaTepUanos 1N 4yryHoB A0/HKHA UCMOb30BaThCA TMNOTe3a MakCMMabHOro rnaBHOro Hanps-

XEeHUs:

-ONA NNacTUYHbIX MaTepunanosB N3BECTHO HECKO/ILKO Pa3HbIX TMNOTE3 HanpsXeHnsa. T MeToAbl AO/HKHbI

MCNONb30BaTbCA NPY 060CHOBAHHON NPUMEHNMOCTH.

B cnyyae MHOTOOCHOro HanpsXeHUs B/IMAHNE BPEMEHW, 3aBUCUMOro OT HanpasfeHns MakCUMaibHOro rnas-

HOro HaNpPsHXeHWs Ha HaKoMeHue paspyLleHunii, 1 TN Matepuana fo/KHbl 6bITb MPUHATLI BO BHUMaHUe. M3BecT-

Hbl HECKO/IbKO Pa3HbIX TMNOTE3 HaNPsXeHUsa ANA yCA0BUIA MHOTOOCHOIO HanNpsXeHUs, HO B HEKOTOPbIX CAyvYasax

TpebyeTcs HecTaHgapTHas nHopmayusa o matepuane. OfHaKo 3T MeTofbl ciefyeT UCNONb30BaTb, EC/IN UX

NPVMEHNMOCTb 060CHOBaHA.

FnaBHOe HanpsXxeHue cnegyeT paccynTbiBaTh No:

i, ecnu |B,|>]o]|||

®prtn a0, > Cy>«.nm. (17)

Wecnn [ofl1>]a,|
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7.5.6.4 3aBMCMMOCTM aMNAUTYAbl HANPSHXEHNA OT Yncna LUKI0B HanpsXXeHus

3aBMCUMOCTY aMNINTY bl HAMPSXKEHUS OT YMCNa LMKIOB HaNPsXXeHUs, Takue Kak Ha pUcyHke 9, xapakrepu-
3yl0T YCTa/IOCTHYIO0 NPOYHOCTb MaTepuasna BegnHuuax aMnanTy bl HanpsXXeHus B 3aBUCUMOCTHU OT Ynuca LUKIoB
Harpysku 0 HencnpaBHOCTH.

Amnnutyga HanpsxeHus n9,n A (log)

PucyHok 9 — CuHTe3umpoBaHHasi 3aBUCUMOCTb aMmanUTyAbl HaNpshKeHWs OT Yucna LUKI0B HanpsXXeHus

[Ans uncna uuknos HarpyxeHuii N,> ND3aB/CMMOCTb aMMINTYAbl HANPSHXKEHNS 0T Yncaa LMK/I0B Hanpsaxe-
HVA Ao/KHa 6bITh NPOAeHa OT NnapaMeTpa aj Rc koadhhuuneHToM HaknoHa (KpyTusHbl) 2K-1. rae kK — napameTtp
HaK/I0Ha JIMHWUM YCTaNoCTHOM NPOYHOCTM (B COOTBETCTBUM C (38)). [MpY 9TOM YMNC/O LMK/I0B NpeesibHOro Hanpsxe-
HUA Nr, — 3T0 YMCNO LMKNOB, NP KOTOPOM NOJ ONTUMaSIbHBLIMU YC/TOBUAMU UCMbITAHUA (HET BAUSAHUA KOPPO3UK U
T. 4.) onpegensetcs Touka nsnoma a0 NOCTOAHHOW amnNANTYAbl 3aBUCMMOCTUN ONPeAensioT Mo CUHTe3MPOBaHHO
amMnAnTy bl HANPSXKEHUA OT YMCa LUKNOB HaNPsHKEHUS.

MpumeuyaHwune — CoOTBETCTBYWOLWMNE OrpaHUYEHNA AOMKHbI GbiTb OnpeAesieHbl U ANSA NpousoweaLlero
HanpskeHWUsa 1 ANS amnauTyabl HanpsbkeHus (cMm. npunoxeHue ).

7.5.6.5 Bo3geliicTBMA Ha yCTaNOCTHYO MPOYHOCTb

Cnepytouie BO34eliCTBUSA Ha YCTa/IOCTHYIO MPOYHOCTb U KO3 DULNEHTbI CHUXEHUA AO/KHbI ObITb pac-
CMOTpEHbI Npu pacyeTe aA:

- rpPafUeHT HanpsXKeHNs;

- LLIEepOX0BAaTOCTb MOBEPXHOCTY;

- 06paboTKa NOBEPXHOCTU;

- cpefiHee BNUAHWE HanpsXxeHua (MpuMep MeToaa NpuBefeH B npunoxeHuu I;

- B/INSIHNSA KOHCTPYKTUBHbIX Pa3MepoB;

- 4aCTHbI KO ULMEHT A1 MaTepuanos;

- YaCTHbIN KO3 PULMEHT ANA NOCNEACTBUN HENCNPABHOCTH.

MpumeuyaHne — YacTHblli KOI(pPULMEHT ANS nocnefCTBUI HEUCMNPABHOCTU A0/DKEH 6bITb MOMyYeH U3
Harpysok.

7.5.6.6 HacTHble koathmumneHTbl 6€30nacHOCTU 415 yCTanocTu

7.5.6.6.1 YacTHble koadhuLmeHTbl 6e30NacHOCTU 415 cTanu

YacTHbIn KoadhhnumeHT 6e30nacHOCTU YTANS CTann fo/KeH 6biTh B3AT N3 FTOCT P 54418.1.

7.5.6.6.2 YacTHble K03 prumneHTbl 6€30nacHOCTU 415 YyryHa

YacTHblii koadhhuLmeHT 6e30NacHOCTU yT 45 YyryHa, NpuBeAeHHbIN B Tabnuue 8. yuntoiBaeT gedekTbl
NUTbA, 3aBUCALLME OT TPebyeMOoro S10KasibHOro KayecTBa NTbA A1 CUHTE3MPOBaHHbIX 3aBUCUMOCTEW aMNANTy bl

HanpsaXxeHna oT Ynucna UMKNoB HanpsaXXeHns.
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YpoBeHb kayecTBa KOMMOHEHTa AO/MKEH GbiTb NPOBEPEH MeToAaMn HepaspyLualLLero KOHTPons AN onpe-
[JeneHns onacHbIX ToYeK. 30Ha NCMbITAHNA A0/KHA ObiTb ONpeAeneHa B COOTBETCTBYHOLMX NPOM3BOLCTBEHHbIX
yepTexax, kak BOTIMTOM, Tak 1 BobpaboTaHHOM BuAe.

Fopsiume TOUKM KOMMNOHEHTA A0/KHbI BbITb UCMbITAHbI HA TPELLWHbI B 06beMe yNbTPa3ByKOBbIMU UMMY/bC-
HbIMW MeToAaMu UCAbITaHUs cornacHo c [39].

Ta6nuuya 8— YacTHble KOIPULMEHTLI 6E30MACHOCTU Y] A1 CUHTE3VMPOBAHHOM 3aBUCUMOCTM aMNaNTy bl Hanps-
XEHUsI OT UMC/a LUMKIOB HaNPshKeHUs ANs YyryHa pasHbIX napameTpoB

CsoiicTBa maTepuana Kn
Knacc kayecTBa NMTba cornacHo [39] 1 2 3
yt (P =50%) 15 175 2.0

7.5.6.6.3 YacTHble koahhnumneHTbl 6e30nacHOCTH, onpeesneHHble No obpasuam

Pe3ynbTartbl UCMbITAHWI JOCTYMHbIX XapakTepucTuk matepuana ob6pasuos, NOMYyYEHHblIE U3 peasnbHbIX
KOMMOHEHTOB, AO/MKHbI ObITb CTATUCTUYECKN [0CTOBEPHBI cornacHo FOCT P UCO 5725-2 nnv akBUBasieHTHbIM
MeToAam. 3aBUCUMOCTM aMNANTYAbl HANPSXXEHUSA OT YMC/a LUKIOB HaNPSXXeHNA A0/MKHbI 6bITb ONpeaeneHbl Ans
BEPOSATHOCTU 6e30TKa3Ho paboTbl — 97,7 %. losKeH 6bITb NPUMEHEH YaCTHbI KO3 MLMEHT 6€30MacHOCTu
maTtepuana =1,1. NcnbiTaHne JO/MKHO 6bITh NPOBeAeHO nabopaTopuaMm, akkpe4MTOBaHHbLIMW Ha COOTBETCTBUE
FOCT MCO/M3K 17025.

7.5.6.6.4 YacTHble k03 puLMeHTbl 6€30NacHOCT NOCNeACTBMUA HENCMPABHOCTH

YacTHblii koadhuumeHT 6e30nacHoOCT NOCNEACTBUSI HEUCNPABHOCTK Y, ycTaHoBeH B TOCT P 54418.1.

7.5.67 HakonneHune paspyleHus

Ana metonoB A n b (cm. 7.5.6.1) paspyLlieHune A0KHO 6bITb paccYnTaHo cornacHo MoaAngULMPOBaHHOMY
npasuny Miner'a ([38]). PaspylueHune He 4O/HKHO NpeBbIWaTth eanHuLy, kak B (18).

D=i(l°,=l 18>

e M, — YNC/0 UMKMOB B siuelike /u W — 3T0 YNC/I0 LMKNOB HAa 3aBUCUMOCTU aMNIUTYAbl HANPSYKEHWUS OT yncna
LMK/IOB HAaNpPsKeHUsi, COOTBETCTBYIOLLEE aMNNTY e HaNpsHKeHUs B sueiike / COrnacHo pucyHky 9.
KoathpmumeHT pesepBa Harpysku 4ns ycranoctu LRF, BbipaXaeT yCTasloCTHYH NMPOYHOCTb KOHCTPYKTUBHO-
O KOMMOHEHTA U MOXET 6bITh NPUBNN3UTENLHO ONpeaesieH no hopmyne

LRF - (dF 51 <9)

Kputepwuii orpaHnyeHuns ona metoga B — 3710 koadhumumeHT pesepBa Harpysku ycrtanoctn LRF,. KoTopblii
[ONXeH 6bITb 6oNblIe, Yem eguHMLa M onpegeneH no hopmyne

LRFy* Fil. (20)
aa,q\nrat) '

AMNNNTyAa HanpsaxeHns 01eQ A0/MKHA 6bITb paccumMTaHa no runoTese HanpsaXxeHna ANa ycnoBuii ogqHooC-
HOro HanpsXXeHuns, kak onucaHo B 7.5.6.3. ns onpegeneruns Ll,an aBakCnoHeHTa K 4O/MKHA OblTb 3KBUBAJIEHTHA
HaKMOHY K 3aBUCUMOCTMN aMMINTY bl HAMPAXEHUA OT YMucna LUKI0B HanpsxeHus. lna metoga B nudopmauus o
cpeAHeM HanpshKeHUN 13-3a BHELLIHEeR Harpy3kn Hen3BecTHa, N03TOMY JO/HKHO 6blTb MPUHAT KO3 PULMEHT acuM-
MeTpun uukna HanpsxeHnuii R =0,5. LoNXHO 6bITb OTMEYEHO, YTO BbICOKUE CpefHMe Harpy3ku npu koadduuneHTe
acMMMeTpun umkna HanpskeHuin 0,5 MoryT He COXpaHATbLCA. B 3TOM criyyaB BAusAHWE CPeAHEro HanpshkeHus
[O/HKHO paccMaTpmuBaTbCs TPAAULMOHHBIM COCO60M.

7.5.7 NcnbiTaHua matepuanos

JloKyMeHTbl 06 ncnbiTaHUn matepranos (OTYETbl O COOTBETCTBUMN) [O/IKHbI COOTBETCTBOBATH [41] 1 6bITb
yCTaHOBJIEHHbIMM B M/1aHe obecneyeHns KayecTBa No COrnacoBaHnio Mexay Npon3BoAnTeNsAMrN BeTPOBOI Typ6u-
Hbl M KOPOGKM Nepegay. T AOKYMEHTbI A0/KHbI COAEpXaTb pe3ynbTaTbl UCNbITAHUIA, NPOBEAEHHbIX B COOTBET-
CTBUW CO CTaHZapTaMu, U 4ONOMIHUTEbHO COrNTacoBaHHbIX UCTbITAHWIA.
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AKTbl OCMOTpa B COOTBETCTBUY C [41] A0/KHBI ObITh NpeAcTaB/ieHbl /15 MaTepuasnoB 3TUX KOMNOHEHTOB, B
KOTOPbIX paccMaTpuBatloTCA BbICOKME CTAaTUYECKNE U LMK/TNYECKUE HArpy3Ku 1 KOTOPbIE BaXKHbI A1 LLe/I0CTHOC-
TV KOPOGKM Nepegay.

CTaTuueckne xapakTepucTukun Matepuasnos (Hanpumep, npegen TekyyecTu Uav npegen NPOYHOCTU Ha pas-
pbIB) 3KCNEPUMEHTasIbHO onpeAeNslTCsa B COOTBETCTBUM CO CTaHjapTaMu.

7.5.8 [okymeHTauus

C TexHM4YecKoli 1 pacyeTHOl TOUEK 3peHNs AOKyMeHTaLumnsa BbIYNCAUTEIbHOTO aHann3a BMecTe co BCEMMN
APYTMW fOKYMEHTaMu (4epTexu, cneundurkaymm nT. 4.) 4o/KHA UMeTb eJUHYI0 (DOPMY. YNOMUHAHUSA O CMEX-
HbIX KOMMOHEHTaxX N KOHCTPYKTUBHbIX 30HaX, UCMOJIb3YyeMbIX a BbIYUCINTE/ILHOM aHasin3e, [O/IKHbI ObIThb BK/OYe-
Hbl B JOKYMEHTaLMI0.

7.5.8.1 OnpepeneHne HanpsXkeHns n gedopmavmm

MpepcTaBneHne BXOAHOM MHOpMaL MK 419 BO34ENCTBUI HA MeXaHUYeCcKyto MoJesb CTPYKTYPbl JOJIKHO
6bITb ICHBIM. [TOMUMO 3TOr0, MOHATHBIMU JO/KHbI ObITb HATPY3KM U AedopmaLuu, BO3AeAcTBNSA, BKIoUasa Temne-
paTtypbl, NpegBapuTeibHble HANPSHKEHNS, U. €C/IM NPUMEHUMO, AedeKTbl.

Bce rpaHuuHble ycnosus (Hanpumep, orpaHnyeHmne ynucna creneHei ceobo/bl, CBOMCTB Marepuana u npu-
MEHSeMbIX Harpy3ok) A0J/DKHbI OblTb 3a0KyMEHTMPOBaHbI NpueMsemMbiMu cnocobamu. Bece reometpuyeckue
YyNpOLEeHNA: OTOPOLLEHHbIE CKBaXUHbI, O4epTaHus, paguychl U T. . AO/IKHbI 6bITb YCTAHOB/IEHBLI U 060CHOBAHLI C
yKasaHneM pesy/bTaTos.

Ccblnikn (Hanpumep, HOPMbI, YKa3aHWs, UCNbITaHUS) Ha MHopMaLnio© maTtepuanax Ao/MHKHbI OblTb 384,0Ky-
MeHTUpoBaHbl. Ecnun ncnonb3ytotcsa nporpammbl FEA. To paspabaTtbiBaeMble MOAEN LO/IKHbI ObITh 3a,0KyMEH-
TUPOBaHbI AeTaslbHO.

7.5.8.2 OueHka cTaTM4ecKoli NPOYHOCTH

NTorv aHanunsa npepesibHbIX Harpy3oK AO/IKHbI 6bITb NpeAcTaB/eHbl C KOMMEHTapUsAMU B BUe KOMOUHaLum
yAenbHbIX Harpy3ok. [Jo/MKHO 6bITb YCTAHOBJ/IEHO COOTBETCTBUE MEXAY Harpy3kamu n ux npegcraB/ieHnsaMuN B
rpadmyeckom Buge/Tabnuuax.

[nA oueHKn cTaTuyeckoii NPOYHOCTH, KOTOpas HeNMHelHa ANa MaTepuasnos, NokanbHas gedopmalms 401-
XHa 06bIYHO TaKXe ObITb OnpejesieHa 1 oL eHeHa B JON0JIHeHNE K10Ka/IbHOMY YNpyromy/naacTuyHOMY Hanpsxe-
Hut0.

Mpu oueHKe AOMKHbI BbITb ONMUCaHbl KO3 ULNEHTLI pe3epBa Harpysku.

7.5.8.3 OueHKa ycTasoCTHOM NPOYHOCTMU

PesynbTathbl O/KHbI 6bITh NPeACcTaB/ieHbl C PACCMOTPEHNEM 060py/0BaHNA, ONUCaHHOTO B 7.5.6. 1 C yKa-
3aHuem rnobanbHoil FE-mogenn unn paHee BbibpaHHbIX 30H (Hanpumep, KpUTUYECKNX NOMEePeYHbIX CeYeHWi,
KOHLEHTpaLnii HanpskeHus).

HanpsxeHus [0/IKHbl BblTb CPABHEHBI C 4ONYCTUMbIMUN 3HAYEHUAMU. [JONYCTUMbIE YPOBHU HaNPsXeHUs
[OJKHBI ObITb ICHO 3a,0KYMEHTUPOBaHbI (HanpuMep, XxapakTepucTuUKK Matepuanos, ypoBHU KayecTBa Matepua-
N0B) 1 peKoMeHAaunn JOMKHbI 6bITb OTMeYeHbl. [lanbHelilune ykasaHus, B HaCTHOCTM 06 0Co6bIX NpoBepkax
yCcTanocTu, Takxe npuseeHsl B 7.5.6.

Knaccuukauma no ypoBHAM KayecTBa A0/1KHa ObITb ejMHOO6pa3Ha B uepTexax, pacyetax u cneyudmka-
Lmax.

Mpu oL eHKe yCTanoCcTHON NPOYHOCTU [O/IKHBI ObITh ONUCaHbI KO3 PULMEHTLI pe3epBa Harpysku.

7.6 Cwmaska

BbI60p, NpMMeHeHNe N KOHTPO/Ib CMa3ku C COOTBETCTBYIOLW VMW XapaKkTepucTUkamy Npon3BoAMTENbHOCTN
ABNATCA HEOOXOA4UMbBIMU A1 ONTUMAJIBHO 3KCNyaTaLlnoHHON [0NTOBEYHOCTM U Npon3BoauTeNbHOCTM WTG.
B cneyundmkaym aTux MMHUMaNbHbIX XapakTePUCTUK NPOU3BOAUTENBHOCTY 415 UCNO/Ib30BaHNA B KOpobkax ne-
pefay BeTpPoBOii TYpBUHbI fO/KHA GbITb OTPaXKeHa KaueCcTBEHHAs OLleHKa MHOTUX Pa3/IMUYHbIX M 4YaCTUYHO NPOTU-
BOAEWCTBYIOLMNX (haKTOPOB, HanpuMep:

- HOMUHa/IbHas MOLWHOCTb TYP6VHbI:

- KOHCTPYKLMSA 1 KOHUrypaLms Kopobku nepegad (Tun u ctaguu 3ybuaToii nepegayn, TUMbl NOALINMIHNKOB):

- imanas3oH BHELLHNX YC0BUiA (MECTHOCTb, TeMnepaTypbl);

- AnanasoH 3KcnayaTaluMOoHHbIX YCN0BUIA (MakcrMasibHble U CpefH1e CKOPOCTW U Harpysku, TemnepaTypbl);

- ycnosus 3anycka (Npo6sieMbl HU3KOM Temnepartypsbl);

- KOHCTPYKLMA CUCTEMbI CMa3kn (TeyeHue macna, 06bemM cMaskiu);

- cucTeMbl hunbTpauum (TpeboBaHus oTkaunBaHus, cpega chunbTpa, NPoM3BOANTENBHOCTb A0 MAKPOHA);
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- cucTemMa ocTaBku CMaskm (cuctema pasbpbi3rMBaHnua UNn NpuHyaAnTENbHas nogava),

- 0OXugaemblii CPOK CNYX6bl;

- paboToCcnoco6HOCTb, 6€30NacHOCTb U YCN0BUSA OKpYyXatLeli cpebl.

Ha ocHoBe aHanu3a AaHHbIX PakTopoB MOryT 6bITh ONpeAeneHbl COOTBETCTBYIOLLME XapakTepucTukm (unsm-
yeckme. XMMMYeckme n Npon3BoLMTENIbHOCTb) CMa3kK, koTopas 6yaeT obecneynBaTb ONTUMasbHbI 6anaHc Tpe-
60BaHU A5 NpUMeHsieMoli cMasku. MNpu BbIGope cMaskn AO/MKHbI 6bITb PACCMOTPEHbI CliefyioL e OCHOBHbIE
acnekTbl:

- 6a30BbIl TN Macna (MMHepanbHOe, CUHTETUYECKOE, NOSTYCUHTETUYECKME CMECH, COCTOALLME U3 CMECH
BbICOKOOUNLLEHHOTO MUHEPaSIbHOIO Mac/ia v CUHTETUYECKNX XNAKOCTe);

-f06aBKN Ana ynyyweHns usnyecknx napameTpos 1 NPOM3BOAUTENBHOCTU:

- 6a308Bblli TN Macna (MUHepanbHoe, CUHTeTUYEeCKoe UNn cMech);

- 3aryctutenu (onymoHanbHo);

- MPON3BOANTENBHOCTb KOMMIEeKTA.

MWHMManbHble Tpe60BaHNA K NPOU3BOAUTENBHOCTY CMa3Ku AO/KHbI OblTh YCTAHOBNEHbI NPOU3BOAUTENEM
Kopo6ku nepegay. MNponssoanTENb BETPOBON TYPOUHbLI AO/KEH YCTAHOBUTbL 0NONHUTE NbHbIE TpeboBaHUA ANA
KOMMOHEHTOB CUCTEMBI LMPKYNALUN Macna, He nocTas/isieMble NPon3BouTesIeM KOPOoOKM nepefay, a Takxe oco-
6ble ycnoBus akcnayatauumn n rpaduk 06¢nyxmnBaHus. BolopaHHblii 6p3aHA Unm TMN cMasku 4o/KeH 6bITb cornaco-
BaH Mexay Nnpon3BoAuTeNsaMuM BETPOBOW TYpOUHBI 1 KOPOBGKM nepesay.

MWHMManbHble Tpe60BaHNSA K NPOU3BOANTENIBHOCTU AO/KHBI, KAK MUHUMYM, o6ecneynBaThb:

- XapaKkTepucTuku, onpeeneHHole B (42);

- MMHMMasbHblE CBOCTBA U XapakTepuCcTUKM NPOM3BOANTENBHOCTK, onpefeneHHble B 7.6.1 1 7.6.2;

- XapakTepuUCTUKN NPON3BOANTENIBHOCTU /19 KOHTAKTOB 3y6beB WeCTEPHU;

-XapaKTepucTVKN NPOM3BOANTENIBHOCTYN A8 KOHTAKTOB MOALLMMHUKA,;

-AONONHNTE NbHble TpeboBaHUA 419 KOMNOHEHTOB CUCTEMbI LIUPKYNSALMK Macna;

- TpeboBaHusa okpyxatouieli cpeabl;

- Tpe6oBaHUsA 0CO6bIX YCNI0BUIA IKCNAyaTalun:

- rpadyukmn 06CnyxXmBaHus.

[0/MKHO 6bITb 3240KYMEHTUPOBAHO, YTO BblGPaHHbIN 6GP3HA UK TUN CMa3Kn cornacyeTcsa ¢ 3TUMU YCTaHOB-
NIEHHbIMU MUHUMabHbIMUN Tpe6oBaHNAM. CBSA3b MeXAy 3a[,0KYMEHTUPOBaHHbIMWU CBONCTBAMU CMa3K1 1 gony-
L,eHNAMN B pacyeTax HOMUHa/IbHbIX NapaMeTpPOB KOMMOHEHTOB, @ TakKe COBMECTUMOCTb KOMMOHEHTOB KOPOOKH/
nepepay co cMaskol f,o/MKHbI 6bITb NOATBEPXAEHbI B NpoLecce pa3paboTku n npoLeaypbl npuema.

7.6.1 Tunbl cMaskn

MepefaTouHblii MEXAHU3M BETPOBOW Typ6uHbI paboTaeT OT HU3KOI [,0 YMOPEHHO OKPY>XHOI CKOPOCTAX U C
KOHTaKTHbIMUW Harpy3kamm OT BbICOKMX [0 O4€Hb BbICOKUX. DTW yCN0BKA TpebyloT ncnosb3oBaHne cMa3ok, obora-
LW eHHbIX fo6aBKamMmun. yBenmMunsaoLwmmMy Nnpon3BoaMTENbHOCTb, Y BbICOKOW NPakTM4eckol BA3KOCTb. OCHOBHbIE
XUAKOCTU 3TUX CMa30K [O/DKHbI 6bITb BbiOpaHbl cpefn BbICOKOOUNLLEHHbIX MUHEpPasIbHbIX Maces, NOJIHOCTbI0
CUHTETUYECKNX XXNAKOCTEN NN NONYCUHTETUUYECKNX CMeceii (CMecH BbICOKOOUMLLLEHHbIX MUHEPAsbHbIX Maces u
CUHTETUYECKNX XNAKOCTeN). BbI6Op KOHEUYHOW CMa3Kn 3aBUCUT OT MHOTMX haKTOPOB, BKIOYAs BA3KOCTb, NHAEKC
BA3KOCTW, TeMnepaTypy TekyyecTu, fo6aBku n obuyne 3atpatbl Ha cmasky. Ocobble MeCTHbIe aKCnayaTaloHHbIe
YyCNOBUSA, NPON3BOANTEILHOCTb BETPOBOM TYpOUHBbI M yA06CTBO TEXHNYECKOTO 06CNY)XXMBAHNA BNSIOT HA BbIGOP
Hanbonee aKoHOMUYeCkn athekTUBHON CMaskm KOpobku nepefady. Takme napameTpbl, Kak XONO0AHbI NYCK 1
aKcnayaTauMoHHas TemnepaTtypa B TOHAOMNE, AO/MKHbI ObITh TWaTeNbHO KOHTPOAUPYEMbIMU. TUN U BA3KOCTb
CMa3Ku A0/KHbI COOTBETCTBOBATL YCNOBUAM 3KCNayaTauuu.

7.6.2 XapaKTepuCcTUKN CMasku

BOMbLWNHCTBO KPYMHbIX COBPEMEHHbIX BETPOBbIX TYp6buH 11 500 KBT cHapsxalTca MHOroCTyneH4YaTbiMu
TpaHcMuUcCUAMMN ANA Nnpeobpa3oBaHNa HU3KON CKOPOCTM POTOpa Ha BXOAeE A0 BbICOKUX CKOPOCTel, TpebyeMblX
ana ahhekTMBHOrO NpuBOAa reHeparopa Ha Bbixofe. B ngeane, kaxgas cTyneHb TpaHcmMuccum 6ygeT umeTb
npenMyLLecTBO Npu pa3HO BA3KOCTM NOTOKA, HO HA MPakTUKe 3TO He Tak. LLlecTepHM M MOAWMNNHUKN KaXA oM
cTagum 6yayT UMeTb NPeUMyLLLEeCTBO NPU Pa3HOW XMMUYECKO NPON3BOANTENBHOCTM, TAKOW Kak NpoTMBO3aamnp-
Hble (Takxe n3BecTHble Kak EP) ypoBHM Ha BbIXOAE W, BO3MOXHO, BbICOKUI YPOBEHb NPOTUBON3HOCA HA BXOAHbIX
cTyneHsx. CTOMKOCTb K OKNC/TIEHUNIO ABMAETCS BAXHON XapakTepuncTMKol U3-3a NOTEHLMaNbHOTO YBE/TMYEeHNA puc-
Ka 06pa3oBaHNsA 0CafKOB, TakMX Kak HaneT 1 0TCTOM, KOTOopble MOTYT 3aKynopuTb UALTP, CMa304Hble KaHaBKu 1
hopcyHKM pacnbieHns Mmacna, a Takke cosjasBaTb 0CafoKHa KpUTUYECKUX NOBEPXHOCTAX. N03ToOMy HE06X0AMMO
cfenartb NpaBu/bHbIl BbIGOP XapakTepUCTUK KOHEYHOW CMa3Ku.
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7.6.2.1 BA3kocTb

BsI3KOCTb — 3TO BaXHeliwee hn3nyeckoe CBOMCTBO CMa3kn. BA3KOCTb Npy aKkcnayaTaLMOHHbIX YC/TOBUAX
TemnepaTtypbl, HArpy3ku 1 CKOPOCTU MMeeT NpsAMOoe BAUSIHWE Ha JOCTUXEeHMe 4OCTaTOYHOro NOToKa cMasku Ha
KPUTNYECKNX NMOBEPXHOCTAX 6€3 co3aaHnsa KaHan0B U Ype3mMepHOoro conpoTuBaeHus. NMpasunbHas BA3KOCTb
npu aKcnayaTalMoHHOM TemnepaType TpebyeTca 418 060CHOBaHMA AOCTATOUYHOM TOLWMHBI M/IEHKM, KOTOPas Mu-
HUMU3NPYeT TPEHME 1 U3HOC MeTas10B 6e3 CoAeNCTBYOLWMNX N36bITOUHbIX Napas3uTHbIX NOTepPb, TakuX Kak BCTpsiC-
Ka LecTepeHKoi, Nan ConpoTUBNEHNE TPEHNA XNAKOCTY B NOALWMNHUKaX. MNogaepxaHne Heob6xo4MMol BA3KOCTN
N5 BCero AnanasoHa akcnayaTauMoHHOK TemnepaTypbl MOXET MOMOYb MUHUMU3NPOBATL NOTEHL WA BCNeHnBa-
HMA 1 3acacbiBaHNs BO3gyxa. Upe3mepHble napasnTHble NOTepu NOAHUMAIOT 3KCN/lyaTalMoHHY0 Temnepartypy
KOpo6KV Nepepay, kotTopas yBenmumaeT CKOPOCTb OKUC/IEHUA Macna cMasku. MNonesHas akcnayaraumoHHas 40n-
rOBEYHOCTb CMa3Ku CHUXaeTCcsa Npu pocTe CKOPOCTU OKUCIEHUS.

BbI60p KOPPEKTHOW CKOPOCTM BA3KOCTM Macna cMasku 418 KOpobku nepefay fO/KeH 6biTb OCHOBaH Ha
aKcnayaTauMoHHbIX YCNOBUSAX, @ HE Ha YCNOBMUAX 3anycka. PykoBoACTBO, U3noxeHHoe B [42] nnu [43]. moxeT
6bITb MCNOML30BAHO A1 BbIGOPA KOPPEKTHOI CTeneHn BA3KOCTU, OCHOBAHHOIO Ha MHAEeKCe BA3KOCTU WK cpef-
Hell 06beMHol TemnepaTypbl Macna. Eciv koppekTHas BA3KOCTb NPU 9KCMlyaTaunoHHOi TemnepaTtype npuBoanT
K Ype3MepHOW BA3KOCTW B NpoLLecce X0N04HOr0 3anycka, To MOryT 6bITb LOCTYNHbI HEKOTOpPbIE onuun. MHorune
nocTaBLLMKN CMa3ku MOryT o6ecneynTb Macno A5 WeCcTEPEH C yNyYlWeHHbIMWU CBONCTBAMMW NPU HU3KUX TeMne-
paTtypax. Takux kak O4eHb BbICOKMIA MHAEKC BA3KOCTW UM HU3Kas AnHaMuyeckasi BA3KOCTb. Hu3koTemnepaTypHoe
Macno ANsa WwecTepeH MOXeT 6bITb pa3paboTaHo N3 CUHTETUYECKOr0, BbICOKOOUYMNLLLEHHOTO MUHEPaIbHOTo Macna
WU CMECU U3 HUX. [lpyras onuns — 3T0 BHeAPeHWe HarpeBaTens ¢ HU3KOM yeNbHON MOLWHOCTbI0 B Macnocbop-
HWK KOPOGKM Mepefay NN BHELLHero HarpesaTe s B rOHA0/Y /19 060rpeBa CMa3o4yHOro macna Aas foCTKEeHNA
Hyx!loli BA3KOCTM AnA 3anycka. YAenbHas NOBEPXHOCTHAA aHeprus anekTpooborpesaTens macnocbopHuka
[OMKHa 6bITb OrpaHnyeHa B Lensax npefoTepalleHns gerpajaumnn macna.

3kcnayaTtayMoHHble YCN0BUA MOTyT 6biTb CrleuuduyHbl A1 PacnosiokeHuii. 3Ta OTBETCTBEHHOCTb
npoun3BOANTENSI BETPOBON TYPOUHBI K 6€301LMG0YHOMY yBEAOM/IEHNIO NPON3BOANTENEN KOPOGKM Nopeaay 1 CMaskn
BO3MOXHbIX BHELIHWX YCNOBUIA ANA KaxAON BeTPOBON TypbuHbl. MponsBoauTens KOPoOky nepesay AomKeH
BK/1I0YaTb HY)XHYI0 CTeNEeHb BA3KOCTM CMa304HOr0 Maciia Ha NacnopTHON Tabimuke KOPo6GKku nepesay U UHCTPYK-
LMAX no ycTaHoBKe/06cnyxmBaHuio. MponsBoanTenb CMaskm A0/KeH 06ecneynTb CNMCOK BA3KOCTU BbIGPaHHOToO
nNpoAyKTa Npu pasNnyHbIX gnanasoHax TemnepaTyp oT Hu3wWew (oxugaemoli Npy XoNo04HOM cTapTe) 0 HauBbIC-
Wwei (oxmagaemoli npy akcnyaTaunoHHoW Temnepartype).

7.6.2.2 XapaKkTepucTuku npon3soAnTeIbHOCTH

Kak yacTb npouecca Bbibopa cMa3kn Macio 40/KHO yA0BNeTBOPATbL BblGpaHHbIM Tpe6oBaHMAM NPOU3BO-
ANTENBHOCTU. KOTOPbIE KPUTUYHBI A1 MAGKCUMaIbHOTO YBENTMYEHNA CPOKa CNYXObl TpaHCMUCCUKU. OTO OCHOBHAsA
PYHKLNS CUCTEMbBI XMMUYECKNX A06ABOK, MCNONb3yeMoli B CMa3ke. lo6aBku HeE06X04NMbI 415 NOYYEHUS OXU-
[aemMoro pacyeTHOro cpoka cnyx6bl Kopobku nepegay. CtaHfapTU3oBaHHble nabopaTopHble UCNbITAHUSA UCNONb-
3yH0TCA AN OLLEeHKN MHAMBUAYaANbHOM 1 06LLeli adhdhekTuBHOCTel o6aBoK. OfHakKo, He BCe 1abopaTopHble NCMbI-
TaHusa ABNAIOTCA CTaH4apTU30BaHHbIMU.

Cma3ska f,0/KHa, Kak MUHUMYM, YA0B1eTBOPATb NPUEMOYHbIM YPOBHSAM, YCTAHOBIEHHbIM NPON3BOAMTENEM
BETPOBOI TYPOUHbI U NOCTaBLLMKAMWN KOMMNOHEHTOB, AJ151 KAX0r0 UCNbITaHNS B CNeayoLmnx o61actax:

- cpabartbiBaHve WecTepHu;

- U3HOC NOALWUNNHMKA N YCTanocTb NOALWNMHMKA NPY CMELUAaHHOM TpeHuu,

- OKUCNeHne macna;

- 3almMTa OT KOPPO3nM (YepHbIe U LiIBETHbIE MeTaslfbl);

- BCNeHnBaHve n ocBoboXJeHne BO3AyXa;

- CONpOTUBNEHNE CABUTY;

- COBMECTMMOCTb C 3/1aCTOMEPOM.

Mpon3BoANTeNIbHOCTL CMa3ky fo/KHa 6bITh 0f406peHa TONbKO NPW UCMO/b30BaAHUUN CTAHAaPTU30BaHHbIX
06LWefOoCTYNHbIX METOL0B UCNbliTaHNA. CTaHfapTU30BaHHble METOAbl UCNbITAHUSA AO/KHBI BKOYATb NOBTOPSie-
MOCTb M BOCMPOMN3BOANMOCTb AaHHbIX 418 MeToAa. BHyTpudrpMeHHble 1 KopnopaTuBHble METOAb! UCNbITAHWI He
[O/MKHbI UICNO/1b30BATLCSA A1 YCTAHOBEHUSA NPUTOAHOCTY CMas3Ku 419 NPUMEHEHNUA B BETPOBOI TypbuHe cornac-
HO HacTosiLeMy cTaHAapTy, XOTS OHWU MOTYT 6bITb UCNOb30BaHbI ANA OLEHKN CBOKCTB Macna. Cnucok ctaHaap-
TW30BaHHbIX METOA0B UCMbLITAHWI U YPOBHE NPUMEHMMOCTYN NPUBEAEHbI B NPUIoXeHnn [,

CyuiecTByeT paj HecTangapTU30oBaHHbIX UCTbITAHWIA, 419 NPOBEAEHNS KOTOPbIX TpebyloTcsa onpefenex-
Hoe o6opyAoBaHue A4Ns onpeaeneHns NpoM3BoAMTENBHOCTM CMa3kun ANA Takux NPUMEHEHU, Kak:

- N3HOC WeCcTepHU (abpa3unBHbIiA, aAre3nBHbINA, yCTanoCTHbI (MAKPO U MakKpo);
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- (huAbTPaLMOHHAsA CNOCOBHOCTD;

-COBMECTMMOCTb C MaTepuasaMm KOHCTPYKLUM (YePHbI 1 LIBETHO MeTasibl, Kpacka, NOKpbITUSA, 31acTomMe-
pbl. YNIOTHEHUSA U YNJIOTHUTENN);

- COBMECTMMOCTb CO BCNOMOraTesibHbIMU 1 BTOPOCTENEHHbIMU KOMNOHEHTaMm (cpeja hunbTpayuu, Bnaro-
NornoTUTE b. UCNOJIb3yeMble B BO3[YLIHbIX KnanaHax canyHoB, 3/IEKTPOHHbIE CEHCOPbI U COEAVHUTENN U T. A.).

Takne HecTaHAapTU30BaHHbIE UCTIbITAHUA NPUBEEHbI B NPUIOXEHUMN [] TONILKO B UH(POPMALMOHHbIX LieNsX.

7.6.3 MeToabl cMasku

Cma3ska pas6pbl3ruBaHnMeM W NPUHYANTE NbHON NoJayveil — fBa OCHOBHbIX TUMA CUCTEM CMas3ku, CNOJb3y-
eMbIX B KOpo6Kax nepefay BeTPOoBbIX TYPOUH MOLLHOCTLIO 60/1ee 500 kBT. 3a uckiyeHnem Kopobok nepegay ¢
CyXUM Macsioc60pHMKOM, 3TV ABa TUna cUCTeM CMasku MOTyT 6bITb MCNO/b30BaHbl BMeCTe. BA3KOCTb cMasku
B/INSIET HA KOHCTPYKLUMIO CUCTEMbI OT pa3MepoB Hacoca [0 Hanpasaswwux Tpy6ok. CneundurkaLmm Hacocos
cMasKu 1 CUCTEM CMa3Ku [O/KHbI 6bITb COrNacoBaHbl MeXAy NPovN3BOAMTENSAMU BETPOBOIN TYPOUHBI 1 KOPOBKM
nepegay. B 3aBUCMMOCTMN OT KOHUTYpaLUKN MOTYT BbITb YCTAHOB/IEHbI Takne 0CO6EHHOCTU, KaK pacnosioxeHune
Hacoca, TVn HanpasAAWUX TPY6OK, WNaHIU, (PUTUHTK, TUMNbI PUABLTPYIOLNX 3N1EMEHTOB, UHTEPBAsIbl 3aMeHbI
unbTpa n KoNMyecTso mMacna B pesepsyapax. [JlonosiHMTENIbHOE 3HaYeHne MOXeT 6bITb He06X04MMO AA obecne-
YEHUSA MUHUMAsIbHbLIX MOCTaBOK Mac/a, Noka BeTpoBas TypouHa BbIK/Il0YEHa UK HaxoauTcsa 6e3 aHeproceTv A4u-
Te/NbHbIVi Neprnoj BpeMeHu.

7.6.3.1 Cma3ska pa3bpbi3rupaHnem

Cmaska pasbpbi3rupaHneM He UCMO/b3yeT Hacoc A1 MOCTaBkM Macna sveiikaM WecTepHW 1 nogLwmn-
HUKam. 3TO 3aBUCUT OT HaNpaB/IeHNA KaHa/I0B Mac/ia LWecTepeH, KOTopble CMasbiBaloT NOAWMNNHUKN. HU3KoCcKopo-
CTHas LWeCcTepHs A0/KHA ONyCcKaTbCA B pe3epByap C Mac/oM, Kak MAHUMYM, Ha ABOWHYI0 BbiCOTY 3y6a AN
obecneyeHns 4OCTATOUHbIX 6PbI3T A1 WeCcTepeH U NOAWUNHUKOB. YPOBEHb Macsa [o/KeH 6biTb BbibpaH A
yMeHbLUEHNA Neperpysok B TeyeHne o6ecneyeHns OCTATOYHON CMa3kn BCeX NOALWUMHNKOB U WwecTepeH. Kop-
nyc WecTepHU AO/KEH UMEeTb XenobKkn 415 3axBaTa CTeKalolero Mmacsia BHU3 N0 CTEHKam Kopnyca, nepejato-
e Macno NoAWunHuKy. Cuctemsl ¢ pasbpbi3rmBaHNEM [O/IKHbI UMEeTb aBTOHOMHYI0 cUcTeMy dhubTpauum Ans
KOHTPONA 3arpA3HeHns n npefoTepalleHns pacnpeeneHns 4acTul, No KpUTUYECKUM NMOBEPXHOCTAM LIECTEPHN 1
noAwmnnHuka. ABTOHOMHasa cucTeMa hunbTpauumn 4o/mkHa 6biTb CNPOeKTUpoBaHa 415 NoAfepXaHns YpoBHS
YUCTOTbI Macna Ha OfJMH Knacc Bbllle, YeM B JONYLLEHUN, cAeNaHHOM B pacyeTax cpoka C/yX6bl NoAWUNHUKA
(cm. 7.3.7).

7.6.3.2 Cmaska npuHyauTenbHol nogayei

Kopo6kn nepesay HoMMHanbHON MOLWHOCTK 2:500 KBT f,0/1KHbI CMa3blBaTbCA CUCTEMOW LMPKYNALNN, pas-
MeLEeHHON CO BCTPOEHHbIMU (PUNLTPAMU, ABTOHOMHbLIMU (DUNLTPAMU UK KOMBUHaLMed 060uX NS yaaneHus
YyacTuy v NoAAepXaHus YNCTOTbl Ha YCTaHOB/IEHHOM ypoBHe. CUCTEMbI MPUHYANTENLHO NoJayn MOryT Takxe
MMeTb TeN006MEHHUK 418 OXNTaXAeHNa Macna. 3Tn cUcTeMbl AO/MKHbI rapaHTMpoBaTb AOCTATOUYHYI0 CMa3ky
BCEM BpallaloLnMcs a/ieMeHTaM M yBesinynBaTb CPOK CY)X6bl CMa3kn 1 KOMMOHEHTOB. [115 rapaHTum AocTaTou-
HOI CMa3Kku 1 KOHTPONA TeMMnepaTypbl CMaskn cucTema AomkHa 6blTb TOUHO CNPOEKTMPOBaHa C paCCMOTPEHNEM
BSA3KOCTW, CKOPOCTM MOTOKA, AaBfeHns nogayun, pasmMepa, yncna v pacnosioxeHus cones. Bo Bcex nogLlnnHukax,
KpoMe Tex, KOTOpble OnyLieHbl B MAac/10CO0PHUK, 3KCMIyaTaloHHbI ypoBeHb Macna Ao/HKeH noaaepxunsarbes
LIMPKYNSALMOHHOW cuctemoit. Cuctema ynpassieHnst BEeTPOBOI TYpOUHOIA B TeHEHME XO/T0CTOr0 X04a UM 0OCTaHOBKM
ONSA YMeHbLIEHUs pa3pyLleHuns, BbI3BAHHOIO HeOCTATKOM CMa3Ku, MOXeT akTUBMPOBaTb CUCTEMY NPUHYANTESTb-
HOW nogaym nepmoamnyeckm.

CuncTtembl NPUHYAUTENBHON NOoAAUYN 06bIYHO NOCTABASAT MAC/IO LECTEPHAM, UCMNOMb3YS pacnblinTesbHble
conna uan HeorpaHuyeHHble TPYOku. MpuHyauTenbHas nogaya K noAWmnnHUKam o6blYHO nocTaBiseT NOTOK cBe-
Xero macna nutaroLwmum Tpy6onposoLoM. YPOBEHb laB/IeHNs B CUCTEME pacnpejeneHns macna u najeHve gas-
NeHns B connax fo/HKHbl ObITb BblGpaHbl Kak BOSMOXHO HaVMEHbLIMMM /1 COKpaLleHUs NoCTYN/IeHUs BO3ayxa.
Cmaska noj faBneHneM MoXeT noTpeboBaTbCs NPU BbICOKUX OKPYXKHbIX CKOPOCTAX.

PacnbinntensHble conna n Tpy60onpoBobl 0/HKHbI 6bITh AONYCTUMbIMUY A1 KOHTPOA U 3amelleHns. Eciu
BHYTPEHHUe Tpy60onpoBOAbl MMET KOMNOHEHTbI C Pe3b60IA, OHU AOMKHbI ObITh 4OCTYMHbI ANA NOATATUBAHMS.
PacnbinntensHble conna fo/mkHbl 6bITh 3alMLLEHbl OT 3aCOPEHNUSA AOCTYNHbIMU BCTPOEHHBIMU CeTKaMmn unibTpa.

CucTeMbl NPUHYANTENBHOI Nojgaun MoryT paboTaTh 1 C BI@XHBIMU, U CyXMMU MacnocbopHrkamu. LLectep-
HU 1 NOALWMNMHUKA HE OKYHaKTCA B MAc/o B CUCTEME C CYXUM Mac/10CO0PHUKOM.

7.6.3.3Cuctembl CMeLLaHHO cMa3ku

CuncTeMbl CMeLLlaHHO CMa3Kku NCNOJb3yI0T METO/bl CMa3Ku pa3bpbi3rMBaHnem v NPUHyAMTENbHON Nnojgaveit
AN LOCTUXEHUSA [0CTAaTOYHOro KosmyecTsa macsa AN WecTepeH v NOALWUMHUKOB Ha BCeX Basax Npu BCem
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LUINPOKOM AnanasoHe aKcnayaTaunoHHOl BA3KOCTU. PUAbTPbI Macna u Tens1006MEeHHNKN MOTYT 6biTb BCTPOEHbI B
Takyto cuctemy. Takme cucTeMbl MO3BOJIAT 4OCTUTaTb MEHbLUNX pa3MepoB HACOCOB U MAc/10NPOBOAOB, Tak Kak
OHM J,0/MKHbI BbITb PACCYMTaHbl HA MEHbLLYIO0 BA3KOCTb. V3-3a CHUXEHWA BpeMeHn hnnbTpauun B Takoli cucteme
MOXeT NoTpe60oBaTbCA yCTAHOB/IEHME BTOPUYHOIO LMK/Ia OYNCTKM — aBTOHOMHOrO hunbTpa (CM. npunoxexue 1)
AN OCTUXEHUA TpeByeMOW YNCTOTbI.

7.6.4 KonnyectBo macna

MUWHMManbHOE KOIMYECTBO Mac/ia B CUCTEME CMa3Ku A OKHO ObITb:

Q<= 0.15P, + 20. (21)

rae On, — pekomeHayemoe KonmyecTBo Macna, f;
Padl — HOMUWHaNbHas MOLLHOCTb BETPOBOI TYpPOUHBI. KBT.

3Ta pekoMeHAauus OCHoBaHa Ha onbiTe paboTbl C TUMUYHBIMU MYbLTUCTYNEHYATbIMU peayKTopamMu Ao
2 MBT. rage Kkopnyc wecTtepHy obpa3yeT pesepsyap macna. NosaTomy MMHUManbHOe KONYecTBO Macaa fo/MKHO
6bITb NEPECMOTPEHO, €CNN KOHCTPYKLUA — He My/IbTUCTYNeH4YaTas Kopobka nepefay MOLHOCTbIO 60/bLUIe, YEM
2 MBT. unu ncnonb3yeTcsa oTAeNbHbI pe3epByap.

7.6.5 9kcnnyataunoHHble TemnepaTypbl

JkcnayaTaunoHHas TemnepaTypa — 3TO BaXHbIi napameTp, KOTOpbI MCNonb3yeTca AN npoBegeHns 61m3-
KOl annpokcMMaL M peasnbHOro COCTOSHUSA CMa3ku, Hanpumep, ee 3P EKTUBHON BA3KOCTU W TONLLMHBI NIEHKN.
OpfHako He06xXo0ANMO Tl aTelbHO paccMaTpuBaTh U3MEPEHNs, KoTopble BblIv NpoBeAeHbl, Korga Temnepartypa
CMasku B KOpo6Ke nepefay MeHsanacb. PaccmarpusaloTca TpU pasHble aKcnayataumoHHble TemnepaTtypbl: Macsio
B pe3epByape, Ha 3ybuax LWecTepHN 1 B NofWwmnnHuKax. Kak MUHUMYM OfiHa U3 3TUX TeMnepartyp AO/KHA KOHTPO-
nuposaTbCs.

7.6.5.1 TemnepaTtypa macrna B pesepByape

370 TemnepaTtypa macra, Kotopas onucbliBaeT BeCb 06beM CMasKkun B cMCTeMe cmasku. Mpu meToe cMasku
pasbpbi3rnBaHMem Unu NPUHYANTENbHON Nojavei TemnepaTypa nsmepseTcsa B LeHTpasibHOl 30He Mac/1i0c60pHM-
Ka Kopobkn nepefay. OT0 U3MepeHne J0MKHO 6bITb CAENaHO B OTHOCUTENIbHO 6O/bLWOM MacnoxpaHunuiie B
CTOpPOHE OT 30H 3acTos.

Mpn meToAe cMasku NPUHYANTENbHOV Nofaveil TemnepaTypa Macna u3mepseTca B HarHetaTeslbHOM Tpy60-
npoBofe Mexay HacocoM Mac/ia u CUCTEMOW hunbTpaLmm B NnpoLecce akcnayaraymu.

7.6.5.2 Temnepartypa nogayun macna

TemnepaTypa nogayn macna — 3T0 yCTaHOBUBLUASICA TeMnepaTypa CMasku Ha Bxofe B KOpobKy nepegay
npu NPUHYAUTENbHOM NoAayve akTUBHO CUCTEMOIA.

7.6.5.3 TemnepaTtypa cmMa3kuy NOALUMHUKA

3710 TeMnepartypa macsna, koTopas nsmepeHa nob6an3ocT C POSINKOBLIM 3/1EMEHTOM MOALLIMNNHMKA, 06bIYHO
TemnepaTypa macna, nocTaB/isSeMOoro B noAWUNHUK. TOYHOCTb U3MEpPEHUs TemnepaTypbl CMaskun yBenmynaeTcs
npv M3MepeHnn HacKosIbKO MOXHO 6/1MKe KPOIMKOBbLIM 3/1IeMeHTaM. Temnepartypa cMasku oTinyaeTcs o1 Temne-
paTypbl NOALWNMHUKA, KOTOpas U3MepsieTcs Ha CTalMoHapHOM KOJibLe NoALWUMHMKA.

7.6.6 KoHTpoNnb TemnepaTypbl

JkcnayataumoHHas TemMnepaTypa Kopobku nepeay Ao/KHA KOHTPOIMPOBAaTLCA BO BCeX ha3ax akcnayara-
uumn. Ecnn Heo6xoaumo, oborpesaTeny 1 oxnaguTenu AO/MKHbI UCMONb30BaTbCA A5 KOHTPOA TemnepaTypbl KO-
po6ku nepepay. KOHTpOnb f0MKEH 6bITb YCTAHOB/EH Tak. kak onucaHo B 7.6.6.1 n 7.6.6.2.

7.6.6.1 Temnepartypa macrna B pe3epsyape

MakcumanbHasi TemnepaTypa Macsa B pe3epByape Bbille TemnepaTypbl OKpyxatoleli cpefbl. B pesepsy-
ape A0/KHbl 6bITb YyCTAHOBNEHbI U KOHTPO/IMPOBATLCA MakcMMasnbHas Temnepartypa u abcontoTHaa Makcumarb-
Has TemnepaTypa macna. YCTaHOBNEeHHble Npeesibl 40/MKHbI COOTBETCTBOBATL 3HAYEHUSAM, UCMONb3YyEeMbIM B pac-
yeTax HOMUHa/IbHbIX NapameTpoB WecTepeH U KOpo6ok nepefay (cm. 7.2 n 7.3). CpejcTea ynpas/ieHUa AO/IKHbI
6bITb yCTAHOB/IEHbI HA BbIK/TOYEHME TYPOUHbI, €CNIN feCATUMUHYTHASA CPeHAA TemMnepaTypa Macna B pesepsyape
npesbiwaeTt 85 =C.

TemnepaTypa Mmacna B pesepByape [0/DKHa nogaepxusatbca Ha 5 BC Bbille, 4eM Temnepartypa, npu
KOTOpOi cmaska 6yaeT LMPKynInpoBaTb CBOOGOAHO nepef 3anyckom. [l AOCTUXEHUSA 3TOro MOXeT noTpe6o-
BaTbCA MCTOYHMK Tenna. Kopobka nepegay fosxHa KOMNIEKTOBaTbLCA C COOTBETCTBYOLWMUMMN cpeacTBammn ynpas-
neHus 4ns obecneyeHns TOro, 4To cMCTeMa CMa3kn 06ecneymnT 4OCTaTOUYHbI NOTOK B NEPUOAbLI XON0AHON Norogbl
N5 TakMX KOMMNOHEHTOB, Kak LeCcTepHU, NOALMNMHUKM, WAKLbI, YCTPONCTBa hUbTPaL MM 1 BHELLHWE pe3epByapsl
macna. [na BbINONHEHNS 3TUX TpeboBaHuii Bceli Kopobke nepefay M BHELWHUM cucTemMamM MoXeT noTpebosBaTbca
Harpes. OTO MOXET ObITb BbIMO/IHEHO PAAOM METOAO0B, BK/IOYaAA:
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- 060rpeBs BO3yXOM B rOHA0/E;

- Ten/1006MEHHUKN B CUCTEME NMPUHYANTENbHOI CMasKu;

- XON0CTOW X0 TYp6UHbI C KOHTPO/IEM CKOPOCTU A/15 NOBbILLEHUSA TemnepaTypbl Macsa B NOAWMNNHNKaX B
3ybuax WwecTtepeH, NPy 3TOM BEPXHUE NOALLUMHUKN LO/IKHbI UMETb OCTATOUYHYI0 CMa3Ky Npu KOHTPOIMPYEeMOii
CKOPOCTU XOJI0CTOrO X0A3;

- BHELHNEe HaMOTaHHble TPy6onpoBOAbI CMa3Ku C yCTpOcTBaMM pe3ncTUBHOTO 060rpeBsa;

-NPoAOMXUTENbHASA LUPKYNALUSA Macna AN NOAAEPXKA TEKYHECTU U yTUAN3aL MU TENNOTbl BHYTPEHHEr0
TPeHUs cMasku.

7.6.6.2 Temnepartypa nogwunHuka

MakcumanbHas Temnepartypa NoALWWUMNHUKA Bbllle TemnepaTypbl OKpyXatollel cpefbl 4 Bbllle TeMnepa-
TYpbl Macsia B MacnocbopHuke. [lo/mkHa 6bITb ycTaHOB/1eHa abCcoNoTHasA MakcumasibHas TeMmneparypa nogwun-
HuKa.

YcTaHOoBNEHHble Npefesbl AOKHbI COOTBETCTBOBATbL 3HAYEHUAM, NUCMNO/Ib3yeMbIM B pacyeTax HOMUHaIbHO-
ro cpoka cnyx6bl nofgwunHuka (cm. 7.3.7). nsa abCoMOTHOIO MakCMMymMma cpefcTea ynpaBaeHus LOKHbI 6bITb
YCTaHOB/IEHbl Ha BbIK/IOYEHWNE TYPOUHbI, MOKa MUHYTHAsA CPeHAA TeMnepaTypa BHELWHEero KobLa NoAWnnHuKa
npesbllwaeT 105 °C. MakcumanbHas gonyctumas Npofo/KuTebHas TemMnepartypa nofWwnnHrka, namepsemas Ha
BHellHeM AnamMeTpe NoALnNHNKa, He 0o/KHa npesbliaTh 95 BC. [1/19 HEKOTOPbLIX CMa30K MOXeT noTpeboBaTtbCs
CHU3UTb YKa3aHHbIi npegen TemnepaTypsl.

7.6.7 KOHTPO/Ib COCTOSAHNA CMa3Ku

NHTepBasibl KOHTPONA U UCTIBITAHUSA COCTOSAHNSA CMa3KM [O/IXHbI 6bITb YCTAHOB/IEHbI B COOTBETCTBUM C PYKO-
BOACTBaMM MO 3KCMyaTaunumn n 06CnyxnsaHnio. XapakTepucTukn Npon3sBoAnTEeIbHOCTU CMa3Ku O/IKHbI ObITb
noATBEPXAEHbI UCMbITAHUAMM, PEKOMEH0BaHHbLIMKU NPon3BoauTeieM. cnbiTaHNA AO/MKHbI KAaK MUHUMYM BK/10-
yaTb:

- YNCTOTY Macna;

- BA3KOCTb;

- cofepxaHue Bofbl;

- U3HOC MeTasloB;

- U3MEepeHne OKUC/IEHNA Macna;

- K/l0YEBble MeTa/l/IMYeckne n HeMeTal/IMyecknue a/1leMeHTbl B cucteme ,06aBoK.

OrpaHnyeHus, CBA3aHHble C BblLEYNOMAHYTbIMU XapakTepucTukamm npon3soanTEIbHOCTU CMasKu, J0J1K-
Hbl 6bITb COr1ACOBaHbI MeXAY NPON3BOAMTENEM TYPOUHbI, NOCTaBLLMKAMMN 3/1EMEHTOB N NOCTaBLLMKOM CMas3sKu,
OCHOBbIBAsACb HA UCXOAHON MHDOPMaLMM 06 YCIOBUAX IKCNNyaTaLum n 06CyXnBaHusa oT NPon3BoauTeNs BETPO-
BOW TypbuHbl. [N ganbHelilero pykosoAcTea ciedyeT UCnofib3oBaTb npuioxeHue [l. NponssoguTens BETPOBOiA
Typ6uHbI ABNSieTCA OTBETCTBEHHbLIM 3a NOArOTOBKY PYKOBOACTBA N0 3KCnayaTauuy n 06CnyxmnsaHunio B COOTBET-
CTBUYW C TPe6OBAHUAMU. yCTAHOB/IEHHLIMM NPON3BOAMUTENEM KOPOOKM Nepeaay.

PykoBogcTea Mo akcnjyartauyuu n o6CNyXUBaHUIO LO/KHbLI yCTaHaBnBaTbL Tpe6oBaHusa oT6opa nNpobd
macna, Heob6xoguMble 415 AOCTVXXKEHUA NpefcTaBUTeNbHbIX 1 e4MHO06Pa3HbIX NPo6 AN aHanm3a (CM. npuaoxe-
Hue [1). lna npuMepa OHW MOryT cofepXaTb YCTaHOB/IEHHOE OTK/IUYEHNEe CUCTEMbl (DUNLTPALUN, KaK TO/TbKO
BeTpoBas TypbuHa 6yeT oCTaHOB/IEHA NPEUMYLLECTBEHHO A1 B3ATUA NPO6bLI. MNepBas npoba [o/mkHa 6bIThb B3ATa
13 KOpob6KK nepefay yepes o4uH MecsL, Nnocsie Beoja B aKcnyatauuio. Bropas npo6a gosmkHa 6biTb B3sTa U3
KOpo6KM Nnepefay He nosgHee, yem nocne 1000 yacos paboTbl Nocne BBofa TypbuHbl B aKcnayataumio. [lokasa-
HO. YTO WeCTb MecsALeB — NOAXOAALLNA UHTepBan 415 B3ATUA NPo6.

7.6.8 Unctota cmaskmn

[na makcMMasnibHOro cpoka C/yXo6bl LWecTepHN 1 NOALNMNHNKA CMa3sKa [0/KHa 6bITb YACTON HACKO/IbKO 3TO
BO3MOXHO. HekoTopble pyKOoBOACTBA MO NOAAEPXKAHNI0 YNCTOTLI Macna:

- oynuiaiiTe cBeXy cMasKy nepej fobassieHMeM B KOpobKy nepegau,

-onpejensiite YNCTOTY Macna nocsie 3aBOACKOro UCNbITaHUA 415 onpefeneHns YNCTOTbl CMecu.

- ouunwaiTe Macsio nNpu TeXHNYECKUX OCMOTPax U nogfepxueaite ypoBeHb YACTOTbI Macaa TakuMm, Kak
6b1/10 COr/TacoBaHO MeXy NPou3BoAUTEIeM TYPOUHbI, NOCTaBLUKAMMN 3/1IEMEHTOB U KOHEUYHbLIM MO/1b30BaTe NeM,

- KOHTPOAIMPYIiTe AN19 BbIABNEHUA 3arpPA3HEeHNs UK ApYrux He61aronpusATHbIX U3MeHeHui cMaskm (cM. 7.6.7).

YucTtoTta cmasku onpegensieTcs corfiacHo [22]. Tpebyemblii ypoBeHb YHNCTOTbI JO/KEH ObiTb COrlacoBaH
mMexJy npou3BoAuTesieM BeTPOBOI Typ6WHbLI, Mpon3BOAUTENIEM KOPOOKM Nepejay v Npovn3BoANTENEM NOALLINM-
HVKa. YCTaHOBUBLLUMIACA ypOBEHb YMCTOThI A/ KOPOOKM Nepefay Npu NOCTOAHHON akcnayaTauny 4OKeH 6biTh
He Xyxe, yem -717/14. Tabnuya 9 obecneymBaeT pekoMeHAaLnAMN No YNCTOTE B 3aBUCUMOCTM OT UCTOYHMKA
npoo6bl.
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Tab6nuuya O — PekoMeHAOBaHHbIE YPOBHU YNCTOTbI

NcTouHUK npobbl mMacna Kog uncTtoTbl cornacHo [22]
Macno, no6aBneHHoe B NOGYI0 TOUKY KOPOGKM Nepeaay -/14/11
Macnio B pesepByape 13 KOPOOGK/ nepegay nocne 3aBOACKOro UCMbITaHUSA B oTaene -/115/12

npousBoAuTENeii WecTepeH

Macno B pesepByape U3 KOpPOGK/ nepefay nocsie TeXHUYEeCKOro o6CcnyxmnBaHus -/115/12
yepes 0A4MH Mecsl, BBOAA B 3KCMN/yaTauuio BeTpoBoli Typ6uHbI

Macno B pe3epByape 13 KOPOGKM nepeay, B3ATOe NO rpadpuky TEXHUYECKOro 06- -/116/13
CNyXunBaHUA
MpumeyaHune — lMepBaa uudpa B KOAe YNCTOTbI HAMEPEHO He yKa3aHa B HacTosAlem ctaHgapTe. MNepsas

unppa onucbiBaeT YUCAO YacTUL, pa3Mepom B 6 HM U MeHblUe, KOTOPbIe COrMacHO AaHHbIM, NOAYYEHHbIM U3 NPaKTu-
KN. HEe UMEeKT 3Ha4YNTe/IbHOIro BJ/IUAHUA Ha CPOK Cﬂy)KﬁbI N HagexHoOCTb K0p06KI/I nepegad. Kpome T10ro, nsmepeHuve
Taknx mMasiblX 4acTul B BbICOKOBA3KUX XUOKOCTAX nMeeT 60]1bLIJyIO HeonpeneneHHOCTb.

N3mepeHns, npoBegeHHble NpU NOMOLLM aBTOMaTUUYeCKNX CHeTYMKOB YacTul, MoryT obecneyntb MeHee
cTabunbHble pe3ynbTaTbl U3-3a BO3AENCTBUA Takux pakTopoB, Kak BbiCOKas BA3KOCTb Macna, UBeT, Ny3blpbku
BO34yxa, cofjepxaHue BoAbl U fo6aBkn macna. TOYHOCTb JO/MKHA 6biTb CBEPEHA PYYHbIM MOACYETOM WKW C
noMoLL b0 BbICOKO3I( DEKTUBHO XNAKOCTHON XpomaTtorpaduein c npuMeHeHNeM pacTBOPOB C TAKUM YPOBHEM
pacTBopeHus, kaKy Tonyona. NMocrasLiMK CMa3kn AO/MKEH 6bITb MPOKOHCYIbTUPOBAH MO NOBOAY TOYHOIO MeToAa
AN NTPUMEHEeHNs K cneunduyHomy macny. B uHTepnpeTupoBaHun pesynbTaToB ciedyeT cobiogarb 0CTOPOX-
HOCTb. MeToabl oT6opa Npo6 MOryT NOBNAMATL Ha pe3ybTaThl, a Takke pe3ynbTaTbl METOL0B aBTOMAaTUYECKOro
nogcyeTa MOryT pasnmyartbCcs.

[ononHnTtenbHaa nHpopmaL s 0OTHOCUTE/TbHO YACTOTbI CMasku 1 hnbTpaLumn NnpuBeAeHa B NpuaoxeHun f.
MpownssoanTenb KOPO6GKN Nepenay AO/KEH NOATBEPANUTL, YTO pe3ybTaTbl NPOU3BOACTBEHHbBIX U MPUEMOYHbIX
ncnbiTaHWii Macna, CooTBETCTBYIOT Tpe60BaHUAM K UNCTOTE, NPUBEAEHHBIM B Tabnuue 9. uan ypoBHAM YNCTOTbI,
NPUHUMaEeMbIMK 32 OCHOBY A4/19 pacyeToB MOALWNNHMKA (CM. 7.3.6.1). Pe3ynbTaTbl UCMbITAHWIA AOMKHbI MOKa3aTh,
4YTO Macso B KOPO6Ke nepefay npu caaye B aKkcnayaTauunio CoOoTBeTCTByeT TpeboBaHUAMM YNCTOThI. [ponssoan-
TeNb TYPOUHBI f0/MKEH rapaHTMpoBaTh, YTO BO BpeMS rapaHTUAHOro cpoka Kopobku nepeay Ynctota Macna KoH-
TPONMpyeTCcs U AOKYMeHTUpyeTca. Bnagenew Typ6yHbI Takke O/HKEH KOHTPOIMPOBATL YACTOTY Mac/sa u foKy-
MeHTaslbHO 0hOPMATL fi@aHHble 0 YNCTOTE Mac/ia B TeYeHre BCEro Cpoka cnyx6bl KOpo6ku nepegay.

7.6.9dunbTp(bl) CMA3Ku

YcTpoiicTBa hunbTpaLm 4o/MKHbI YAanAaTh NOTOWEHHbIe N3 aTMOCdepbl U MPOU3BeAEHHbIE N3 BHELUHET
cpefibl MHOPOAHbIE BelecTBa 6bICTpee, YeM OHU MOTYT HakanmBaTbCs B KOpo6ke nepesay. CnocobHOCTb PUnb-
Tpauumn cucTembl CMasku 4o/KHa NoAAEePXUBaTb Mac/o B pe3epByape Ha ypoBHE YNCTOTbl, ONUCaHHbIM B 7.6.8.
OTBETCTBEHHOCTb 3a OnpefesieHne COOTBETCTBYIOLLMX 3/IEMEHTOB, pa3MepOoB 3/1IEMEHTOB (PUIbTPA, HOMUHA/TBbHBIX
pasmMepoB NOp HaNoHNTENS PUNbTPA U HOMUHABHYO 3P HEKTUBHOCTL HaNoNHWUTENA hunbTpa foMKHa 6bITh NoAe-
neHa Mexay npoussoauTenem BeTpoBoi TypOuHbI, KOPOOKU nepegay n punbTpa. MponssoanTens BETPOBON Typ-
6UHbI fO/HKEH 0ob6ecneynTb NPON3BOAUTENS KOPOOKM Mepegay yCN0BUSIMU OKpYXatoLieil cpefbl B 0XXngaeMoM
MecTe YyCTaHOBKU TypbOuHbl (CM. pasgen paboueli cpegbl) (CM. npunoxenue ).

PUNbTP [OMKEH UMETb (DYHKLMIO LWYHTUPOBAHMA ANA 06ecnevyeHnsa 4OoCTaTOYHOIo N0TOKa Macna B TeyeHme
XO/I04HOTO NycKa v Mpu HanosHuTene punbTpa 3arpAsHeHnem. CoCTosiHMEe NepenyckHoro knanaHa A0/KHO KOHT-
ponupoBaTtbca. PUNLTP TakKe AO/KEH UMETb 3NEeKTPUUYECKUA NHAMKATOP 3arpA3HeHns punbTpa, NpoBoAALLNIA
curHan 6e30nacHoOro BbIXoAa U3 CTPOSA B C/lyvyae He06X0AUMOCTY 3aMeHbl 3aieMeHTa punbTpa. PUNbLTP JOMKEH
MMeTb ONTUYECKYI0 CUTHaNn3auuio 4NsA o6ecnevyeHns BO3MOXHOCTMN OLLEHKN COCTOAHUS hnbTpa o6CcnyxumBalto-
LWMM NepcoHanom.

7.6.10 OTBEpCTUA (419 BMYCKa M BbiNyCKa CMa3Kun)

MpoeKTNPOBLUNKM KOPOGKM Nepesay UCNosb3yloT 60/bli0e pasHoo6pasne OTBEPCTUI U pa3beMoB A5 KOH-
TponsA. oT6opa nNpob6 Macna, ocyLKW, HANO/THEHNA CUCTEMbI CMa3ku, AaTHUMKOB M BO34YLWHbIX hunbTpoB. Pacnono-
XeHue. pasmepbl 1 hopma 3TUX OTBEPCTUN AO/KHbI 6bITb YCTAHOB/EHbI C Y4ETOM (DYHKLMOHANBHOCTN KOPOOKM
nepegay, PyHKLMOHANBLHOCTYN 1 B3aMOLENCTBMSA NPUCOeANHEHHbIX 3/1IEMEHTOB, N PEMOHTONPMIOAHOCTU. B noc-
neaywLwWwmx nyHKTax npecTas/eHbl pekoMmeHaaumm no Bbi6opy pacnonoxeHns oTBepCTUiA U pa3beMoB B COOTBET-
CTBUW C KOHpUrypawme.
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7.6.10.1 Pa3beMbl OCYLW KN N HAMNONIHEHUA

Pa3beMbl OCYLIKW Y HANOSTHEHUA A0/IXKHbI 6bITb pa3melleHbl B MecTe, JOCTYNHOM A1 Hanbonee Nerkoro
npucoeanHexnsa Tpybonposoaos. OTBepcTMe A4/15 OCYLIKM AO/DKHO pacnofaratbCs Ha fAHe Hak/IOHHOTo Maco-
c6opHUKa TakK. 4ToObl Mac/10 MO0 6bITb MOMHOCTLIO OTKAYaHo. jnameTp OTBEPCTUA 415 OCYLLKN AO/KEH NO3BO-
NATb CIUTb MAC/I0 38 BO3MOXHO KOPOTKOe BpeMs. KnanaH gosxeH o6ecneynsaTb BO3MOXHOCTb OTKA4Kn CMa3kn
Ha mecTe. KnanaH 0TBepPCTUSA A1 OTKAYKM CMa3kn J0/HKEH OblTb CHabXeH yNnI1oTHEHNEM.

7.6.10.2 PaszbeMbl MPUHYANTETLHON OTKAYKK

Pa3bembl 0OTKauku Noj AasBfieHnem AO/MHKHbI UCNO0b30BaTb (UTUHIN C NapanienbHoW pe3b6oii ¢ yni1oTHEHN-
AMU. BbINOMIHEHHBIMU MEXAY ABYMS MexaHuyeckn 06paboTaHHbIMW NOCKMMU NOBEPXHOCTAMU. MpUMeHNMBbI
3/1EMEHT YN/IOTHEHUS [0/KEH ObITh BK/TIOYEH MEXAY fiBYMS NOBEPXHOCTAMMU. YepTexu 1 pykoBoACcTBa NPOU3BO-
antenei fONXHbI ACHO ONPeAeNnsATb TOYKN COeAUHEHUA AN LMPKYNALMN Macnia v aBTOHOMHOL cucTembl ounbTpa-
[T7178

7.6.10.3 Pazbembl CBOGOAHON OTKaUKM

Pa3beMbl, paccumMTaHHble TONIbKO Ha MOTOK XWUAKOCTU NOA HANOPOM, MOTYT 6bITb YCTAHOB/IEHbI KaK TUN
KOHU4Yeckol pe3bbbl (NPT).

7.6.10.4 Pa3bembl 0T60pa npob macna

Kopobkun nepepay, KOTOpble NCNOAb3YIOT CUCTEMbI CMELIaHHO CMaskn pa3bpbi3ruBaHneM U NPUHYAUTENb-
HOIi nogayei, oMKHbI 6bITb CHAGXEHbI pa3bemamMmu Ana oTéopa NPo6 YNCTOTLI Macna n 3 macnocbopHuka, n us
noTtoka macna nofg fasneHnem. Pasbemsl g4 3abopa n3 MacnocbopHMKa fO/KHbI 6bITb PACNONOXEHbI HA cepe-
AVHe Macnoc6opHMKa Mo BbicoTe. PasbeMbl J0/HKHbI BKAOYATbL KNanaH oT6opa, a BXO4HOe 0TBePCTME AO/KHO
HaxoauTbcA B macnocbopHuke, rae Macno cBo6oaHO uupkynupyet. CnegyeT nsberatb otbopa npob B 30Hax
3acTosi. CUCTEMbl CMa3Kn NPUHYAMTENbHOW nogayeil 4OMKHbI UMEeTh ABa pa3bema AN1A oT6opa npob macna.
MepBblii 4OMKEH HAXOAUTLCSA MEXAY HacoCOM U (hUNbTPOM, & BTOPOW - NPSIMO nocsie uabTpa B HanpaB/ieHun
notoka. Mpoueaypa oT60pa Npob A0/MKHA 06ecneynBaTb He3HaUNTEIbHOE BAIMAHNE HA e4MHO06pasHbie pesynbTa-
Thbl UCMNbITAHUSA.

7.6.11 NugnkaTop YpOBHA Macna

Kopo6ka nepegfay Ao/mkHa 6bITb 060py0BaHa yCTPONCTBOM A8 TEKYLLETO KOHTPOA YPOBHS Macna. YcT-
POMCTBO J,O0/HKHO ObITb PACNONOXEHO B MeCTe, r4e obecneyeHo nosyyeHne Hanbonee TOHHOW UHopmaLnm o6
YPOBHE Macna U rae oHo He 6yAeT MOBPeXAeHO B npoLecce 06CnyXnBaHns. MeTannnyecknii ykasatenb ypoBHS
[O/MKeH nMeTb abCosTHOE YNI0THEHNE UA0MKEH OblTb CMPOEKTUPOBAH Tak. YTOObI OLINBOYHbIE CUNTbIBAHUSA W3-
3a TOro, 4YTO Macso CTeyeT UAM NOAHUMETCH U3-3a NnepemelleHnii n 3aMmeHbl 6bl/TM HEBO3MOXHbIMU. Ha ykasaTtene
YPOBHSA A0/KHbI 6bITb HAHECEHbI IMHUN YPOBHENA.

MacnoykasaTenb UM Mac/sioMepHoe CTEKNO0 AO/KHbI OblTb CAeNaHbl U3 COOTBETCTBYIOLWMUX MaTepnasnos,
KOTOpble He NpMBeAYT K3aMyTHEHMNIO UV TYCKHEHMWIO NMPU KOHTaKTe ¢ MacsioM. Macnoyka3saTesb 1 ero coeguHe-
HWUS [OKHBI 6bITh 4OCTATOYHO 6oNbWNMMUK ANa n3beraHns ocagka.

Ecnu ycTtaHOBNEH AaTUMK yPOBHA Macsna, TO OH O/IXEH flaBaTb CUTHA MHAWKaLUKN yPOBHA 6e30nacHoro
BbIXOJa U3 CTPOA /19 YCNOBUIA CUCTEMbI 3KCNyaTaLnu.

7.6.12 MarHuTHble Npo6kKun

PekomeHayeTCcA UCnosib30BaHWe MarHUTHbIX NPOGOK UK ykasaTesieil ypoBHA C MarHuTamu 4ns BbISiBEeHUS
yacTuy n3Hoca metanna. MarHMTHble NPO6KM A0/MKHbI O6bITb pasmelleHbl B 30(4B. KOTOpas /1erkofocTynHa B paiio-
He uupkynauumn macna. NMpobka nnm ykasateb YPOBHSA JO/KHbI PEry/IiPHO KOHTPOIMPOBATLCS Ha HaneT U 6bITb
OYMLLEHbI UM 3aMeHeHbI NPY KaXAoln 3ameHe macna. Kopnyca hmnbTpoB Macna, 060pyf0BaHHblie 3aMeHseMbIM
MarHUTHbIM 3/1EMEHTOM BO BXOAHOM pasbeme, NpeAnoyTuTebHbl 4151 CUCTEM NPUHYAMTENbHOM nogayun. MarHuT-
Hble MPO6KN He PeKOMEHAYIOTCA A5 UCMOMb30BaHNA B CUCTEMax, KOTOPble OCHOBbLIBAIOTCS HA BCTPOEHHbIX CHET-
ymkax yacTuL 418 KOHTPONSA COCTOAHUA KOPOGKM nepesau.

7.6.13 Bo3aywHble PUAbTPHI

[onXHbI 6bITb YCTAHOB/IEHBI TPE6OBAHMA K pa3beMy BO3AYLWHOro uibTpa ¢ afiemeHTaMmu unbTpaymm.
Bo3ayLWHbIl huNbTp MOXET 6bITb 04HOPA30BLIM NN PEMOHTONPUTOAHLIM BUHTOBOIO TUMa ¢ pe3b60ii BXOAHOTo
OTBEPCTNA NN KPenseHUs, TOYHO NoAOrHaHHOW Ans obecnevyeHns cBO60OAHOro NOTOKa BO3AyXa B TeHEHNe n3me-
HEHWI YpOBHA Macna B Kopnyce Kopo6ku nepejauy, Bbl3BaHHbIX TEPMUYECKN NN MeXaHn4eckn. OH [0/KeH 6bITb
CNpPOEKTMPOBAaH ¥ pasMelleH A1 NpefoTBpaLLeHns canBa Macaa B atTMocdepy 1 npeAoTBpaLLeHns nonagaHus
NbIAV M BNATK N3 OKpYXatoLLeid cpebl, 4acTul, n3Hoca pabounx NoBepPXHOCTEN TOPMO3HbIX MEXaHU3MOB U ApYrnX
NHOPOAHbIX MaTepuanos. Kpome TOro, oH A0/MKeH 6biTb pa3MelleH Tak. YToObl OH He 3arpsa3HAaN WecTepHU 1
NOALWMMHUKN 1 CaM He 3arpsasHascs 6pbidramm Macna oT WecTepeH 1 NOALWNNHUKOB. Mpyn MakcumasrbHOM Cpoke
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C/YXO6bl LWeCTEPHN Y NOALWMNMHUKA BO3AYLLIHbIA (OUALTP AO/HKEH UMETb HOMUHAJIbHYI0 (PUbTPaLUIO, SKBUBASIEHT-
HYI0 WM MEHbLIYI0 YeM 5 HM, C HU3KMM COMPOTUBAEHNEM MOTOKY. B 3aBMCMMOCTMN OT OKpyXalolieid cpoabl 1
ycnosuii 06¢cnyxumBaHus MoxeT noTpeboBaTbCa CPeACTBO A1 OCYLLKM AN CHUXKEHNSA 0bpa3oBaHMs KOHAeHcaTa
B KOpo6Ke nepepau.

7.6.14 laTunk pacxoga

Pacxof macnaonkeH KOHTPOMPOBATLCA faTUNKOM AaB/IEHUSA UNN MHAUKATOPOM pacxoja Macna, BCTpo-
€HHOT0 B CUCTEMY [0CTaBKN CMa3kn. [JaTunkn faBfieHns [OSIKHbI BbIABNATL U UpE3MEPHO HU3KME, U BbliCOKMNE
AaBJiIeHUs, CUTHANIM3NPYS O HEHOPMaslIbHOM COCTOSIHUM UK 610KNPYA pacxog. JaTynk uan NHLNKaTop f0/DKEeH
onoseLliaTb 0 6€30NacHOM BbIXOfe U3 CTPOSA CUCTEME ynpaB/ieHus.

7.6.15PeMOHTONPUIOAHOCTb

Mpy NPOeKTUPOBaHMN CUCTEM CMa3ku BETPOBbIX TYPOUH AO/KHbI OblTb YH4TEHbI PEMOHTONPUIOLHOCTL U
npocTtoTa ob6cnyxmeaHus. [lanee npusefeHbl NpUMepsl 4159 PACCMOTPEHUSA:

- obecneyeHune pasbemMammn 3ab6opa nNpoob B LLenu cMasku 40 1 nocne uabTpa B IETKUX AN AoCTyna pacno-
NOXEHUSAX;

- rapaHTMpoBaHue OTCYTCTBUA TakMx NOTepb, Kak NPoKnaAku, 601Tbl, PACNOPKN UK YNIOTHEHUSA, YCTAHOB-
JIEHHblE He Ha MeCTO UM NoTepPsiHHbIE B NpoLecce 06CNyXMBaHUA 3/IEMEHTOB PuNbTPa,

- pasmelleHve kopnyca uabTpa B yA406HOM ANA yAaNeHUa Uan 3aMeHbl 3fieMeHTa unbTpa, BkIvas
NnoAAOH AN15 NOrfoWeHns 6ol cMasku, KoTopas MOXeT pas/iTbCA B NpoLecce 3aMeHbl;

- 06beAVHEHVe AepXaTesieil roI0BOK MeTan/IMYeckoii KOHCTPYKLMM (OUIbTPYIOLL el ceTkn Macnoc6opHyKa ¢
MNHANKATOPOM LUYHTUPOBaHUSA:

- rapaHTMpoBaHue Toro, 4To cUCTeMa cMasku 6yeT Hano10BMHY 3ano/IHeHa BO BCEX PeXumax sKkcnayara-
L. BKlOYas UCXOAHOE 3anosiHeHve v nocneayoline o6cnyxusatoLyme 3anosiHeHus.

8 WcnbiTaHUA KOHCTPYKUUU

[aHHbIii pazgen onpefensieT MUHUMasibHble TPe60BaHNS K MPOBEPOYHBLIM WCTbITAHNSAM HOBbIX KOHCTPYKLUIA
Kopo6ok nepegay. NMnaHMpoBaHWe UCMbITAHWUSA AO/KHO, Kak MAUHUMYM, BOB/IEKATb NPOU3BOAUTENEN TYPOUHBI, KO-
po6kn nepefay, NOAWMUMNHUKA, NOCTaBLIMKA CMA3KU 1 NPOEKTUPOBLLMKA CUCTEMbI CMa3ku. dTanbl NPoBeAEHUS
UCNbITaHW [O/MKHBI 6bITb TaKXe onpeAeseHbl cCepTUUKaLMOHHOK nabopaTopueii.

8.1 NMnaHnpoBaHWe UcnblTaHUN

8.1.1 OnpepeneHne KpuTepmesB NUCNbiTaHUA

OcCHOBbIBasACb Ha TpeboBaHUAX cneyndukaLum Kopobku nepegay, KpUTEPUU NCNbITAHWUA A1 NPOBEPKN KOH-
CTPYKLUKN KOPOGKM Nepesay AO/MKHbI ObiTb YCTAHOB/IEHbI K COrTACOBaHbl MeXAy NPou3BoAUTENEM TYPOUHbI, KO-
pobkn nepegay, NOALWUNHUKA U APYTMMU BaXHbIMU cyb6nogpagumkamun. [na pa3paboTku 3aTUX KpuTepues geTanb-
Has OLeHKa BCEX 3/IEMEHTOB B KOHCTPYKL MM A0/KHA BbITb BbINO/IHEHA, BK/TOYAA AONYLEHNA (HO He orpaHnymBsa-
ACb UMK), CAENaHHble B:

- KOHCTPYKLMM N pacyeTHbIX COOTHOLWEHUAX WeCcTepeH N 31eMEHTOB KOPOOK/ Nnepefav:

- BbI6Ope, pa3meLLeHnmn n pacyeTHbIX napaMmeTpax nofLWunHUKoB;

- AeTanAx CMasku n cucteme cMasku:

- KOHCTPYKTUBHOM aHanuse gecdopMaunii, peakunii KpenneHuii u fMHaMUKN CUCTEMBI.

Harpysku v gonyw,eHns B Harpyske, a Takxe gpyrue cneuundukauyuv, noctassisieMble NPON3BOANTENIO BET-
pPOBOW Typ6UHbI, AOMKHbI ObITh B3Tbl KAK HaYabHas Touka Ansa oueHkn. Ocoboe BHUMaHue cnefyeT yaenuTb
OONYLEHNAM N HESICHOCTAIM B OTHOLIEHUN MHTepdheiica mexay Kopobkoli nepeAay n BETPOBOW TYpOUHOI, Takum
Kak yaepxuBalLmnii pplyar (TopMmosa), CoeAnHeHns, My Tbl 1 peryimpoBka.

8.1.2 HoBble KOHCTPYKLUN NN CYL eCTBEHHbIE U3MEHEHUNS

BaXKHble N3MEHEeHUA B KOHCTPYKLUN KOPOBKN nepefay n TPAHCMUCCUMN JO/KHbI 6bITb OLEHEHbI C TOUKK
3peHNs BNUAHNS Ha cucTemy. Mpu BHECEHUN TaKUX MU3MEHEHU MOXeT NoTpeboBaTbLCA NOBTOPEHNE OTAE/bHbIX
MCNbITaHWI, NPOBEAEHHbIX 418 NPOTOTUNA U3MEHEHHbIX KOPOOKM Nepefay u TpaHcmuccun. BHeceHne cnegyto-
L MX NU3MEHEHMNIT MOXeT NoTpeboBaTb NPOBEAEHUS MOBTOPHbIX UCMbITAHWIA:

- U3MeHeHue yncna 3y6oB 1060I WecTepHu/IWecTepHU:

- U3MEHEeHMNe pacyeTHON CKOPOCTK Ha N1I060 CTyneHw;

- U3MEHeHuWe Tuna NoALnnHNKa B KOPobke nepegauy:

- U3MEeHeHMne pa3mepa NoALnnHUKa B KOpobke nepegauy:

- U3MEHEeHNe HOMUHaIbHOro BXOAHOTO UN BbIXOLHOIO KPYTALLEr0O MOMEHTa KOpobku nepegad (cm. 6.3.2.2):

- U3MEHEeHNe KOMMOHOBKMN KpenseHna Kopobku nepeaay.
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8.1.3MMoNHbIM NNaH ncnbiTaHna

OCHOBHOIA N/1aH NcNbITaHNA A0/KeH 6bITb CDOPMYIMPOBAH MO ONpeAeneHHbIM KpuTepusam. MnaH ncnbita-
HUS [ONKEH BKIOYATb UCMNbITAHWS NPOTOTUNA KOPOGKM Nepegayd kak e AMHOro Lesioro, a HeKOTopble UCNbITaHUA
KOPO6KM Nepefay — Kak YacTu, e4uHOol C BeTPOBOWN TYpOUHOIA, 1 Tpe6oBaHNA AN NPUHATUSA UCNbITAHUSA CEPUITHON
npoayKumu.

McnbiTaHns 4OMKHbI 6bITh BbINO/THEHbI B NPOL,ECCe NMPOEKTUPOBAHUA Kak MOXHO paHblue, Kak OnucaHo B
5.2. no NOBTOPSEMbIMUW 1 BOCNPOU3BOANMbIMUK YCNOBMUAMU. Tpy NpoBefeHnn UCNbITaHN KOPO6KK Nepefay Ha
CTeHAe cnefyeT NPOBECTU Kak MOXHO 60/blue NPOBepPOoK. Takke MOXeT 6bITb NOSIE3HbIM OTAE/IbHbIE 3/IEMEHTHI
WA NOACUCTEMbI KOPOGKM nepepay UcnbiTaTb OTAENbHO. MicnbiTaHWe KOPOGKN Nepefay B BETPOBON TypbuHe
[O/KHO 6bITb OFPAHNUYEHO NO BPEMEHW ANA UCKNIOYEHUA BANSHUA N3MEHEHWUI YCNOBUI OKpYXatoLw e cpefbl Ha
MecTe NPoBeAEeHUS UCTIbITAHWIA.

OCHOBHOW NnaH NpoBeAeHNs UCNbITAHWIA A0/MKEH ONUCbIBaTb, Kak 1 rae (McnbiTaHWs Npu NPpou3BoAcCTBe,
nosieBoe UCnblTaHne N T. 4.) pasnyHble 3afa4m CornacyTcs, Bkavas napameTpbl, KOTOpble paspellaeTcs uc-
nonb30BaThb B KPUTEPUAX MPOBEPKN.

8.1.4 Ocobble nnaHbl NPOBOPKMN

[na Kax[oro oTAeNnbHOro naaHa NpoBefeHnsa UCNbITaHN fO/MKEH 6bITb HANUCaH 0CO6bIN NNaH NcnblITaHus.
B 3TUX nnaHax McnblTaHUA AO/HKHO 6bITb YKa3aHo cnegyoliee:

-onucaHue Lenei n 3agay, Bkayas napameTpsl, Nognexaline oueHke;

-onucaHne NPUMeHUMOCTU/HENPUHATUSA NCNONb3YEMbIX KpUTEPUEB:

- UCnosib3yemble MeTOA0N0INA 1 Npouefypbl ANA KaxAoro Tecta, Bkwoyasa Tpebyemble Mmepbl 6e3onac-
HOCTW;

-yC/oBUA OKpyxatouieli cpefbl U KOHUrypauusa cuctemsl 4N8 TeCTUPOBaHUSA, BKoYas (Npum Heobxoaum-
MOCTW) 3KCN/lyaTalMOHHbIE HACTPOWKN CUCTEMbI YNPaB/IeHUS;

- TpeboBaHNA K U3MepuTeNbLHOK annapaType 1 pesynbTataM cucTeMbl c6opa AaHHbIX, BKAOYAA TOYHOCTb,
rpagyvpoBKy ¥ NPOCNEeXNBAEMOCTb;

-0co6ble npoueaypbl Unn TpeboBaHWa KannbpoBKu;

- NOBTOPSAEMOCTb M BOCNPOU3BOANMOCTb Pe3y/bTaToB UCMNbITaHUS;

-aHanus nHopmaunu, Tpebyemblii 4N [OCTUXEHUS Lenel NCNbiTaHus;

- Tpe6oBaHNs OTYETHOCTU U AOKYMEHTALUN.

B cnyyasx, rae aTo npMMeHMMo (HanpumMep, Npu NPoBeAeHUN NoNeBbIX UCNbITAHWIA) Kak PyKOBOACTBO NO
NAaHMPOBAHWIO, NCMOMIHEHWNIO U 0CHOPMIEHNIO PE3YIbTATOB UCNbITAHWI MOXET 6bITb NPUMEHEH [44].

8.2 NcnbiTaHWe NPOM3BOACTBEHHOIO NpoTtoTMna

[onycTMo NpoBOAUTL UCMbITAHNA OTAE/NbHbIX 3/1IEMEHTOB, MOAY el Nan NoMHbIX KOPO6OoK Nepeaay NpoTo-
TUMOB Ha NPOM3BOACTBE WN HA CTeHAaX A8 AOCTUXEHNS 3alyMaHHbIX pe3ynbTaTos.

8.2.1 VcnbiTaHNe 3/1IeMEHTOB

HekoTopble kpuTepun MoryT 6biTb Hanbonee ahPeKTUBHO OLLEHEeHbl B UCMbITAHUAX MOAyNel (Hanpumep,
CMOCOBHOCTL OXNaXAeHUa cucTembl cMasku). B aTom cnyyae AomxeH 6bITb pa3paboTaH AeTanbHblil NAaH ucnbl-
TaHus (cMm. 8.1.3) C TOYHbIM OMpefesieHneM yCnoBuiA akcnayaTauny 371eEMEHTOB, rAe AO0/DKHbI GbiTb YKa3aHbl
CXOXEeCTb U Pasimyna ¢ peasnbHbIMU YCI0BUAMU OKpYyXatoLl el cpefbl BETPOBON TYpOUHbI.

8.2.2 VicnbiTaHns npoToTuna KOpobkn nepegay Ha Npon3BoOACTBE

Kopo6ka nepegay fo/kHa 6bITb NOABEPTHYTA UCMIBITAHMAM NPOTOTUNA HA NOAXOAALEM UCMbITATE/IbHOM
CTeHAe. DTN TeCTbl CAYXAT A48 NPOBEPKN AONYLEHNA, CAeNaHHbIX MPU NPOEKTUPOBaHUN KOPOOKM Nepegay n ans
NoslyYeHNA BaXHbIX NapaMeTpoB, HE0O6XOAUMbIX ANA BbINO/THEHNS NPUEMO-CAATOYHbIX UCMNbITAHWIA B NpoLecce
npoun3Bo/CTBa KOPO6OK Nnepefay BeTPOBbIX TYPOUH.

Kak MMHUMYM, JO/KHO 6bITh BbIMO/THEHO UCMNbITAHNE OLHOrO NPOTOTUNA BCel KOPOOKM nepefay. MnaH nc-
NblITaHUA A0MKEH ObITb pa3paboTaH nepej UcnbiTaHWEM, BKIOYAA NYHKTbI, NepeyncneHHsole B 8.1.4. nonpegene-
HVA BCeX YC/I0BUIA MHTepdieiica. icnbiTaHne, Kak MMHUMYM, O/DKHO BKOYaTb Criegylollee:

- NPYMEHEeHNe HN3KOro NYCKOBOrO KPYTALLEro MOMeHTa 10 TeX NOp. NoKa Macso He ByeT COOTBETCTBOBATb
OrpaHUYeHuto YNCTOTbI, yCTAHOB/IEHHOMY B Tabnuue 9;

- MPUMEHEHNE MOMEHTA Harpy>XeHus Ha ucnblTaTe/IbHOM CTEH/E, KaK MAHUMYM, wara nosbllWEeHNs 0 HO-
MWHAaNbHOrO KPYTALLErO MOMEHTa, kak onpegeneHo B cneuudukalm Kopobkm nepegad. LWarv kpyTawero MoMeH-
Ta A0/KHbI 6bITb NPUMEHEHBI NPU OAHO BpaliaTesibHOW ckopocTy (MPeanoyTUTeNbHO NPU HOMUHAJTBHOW) Nan
cpeAu KpMBOI 3aBUCUMOCTH MOLLLHOCTM OT CKOPOCTMN TYPOUHBI;

- UCNbITAHNSA Ha KaXA0M YPOBHE Harpysku 4o Tex nop. noka macsio He 6yeT COOTBETCTBOBATb OrpaHuye-
HWIO YNCTOTbI, yCTAHOB/IEHHOMY B Tabnuue 9;
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- MATHO KOHTaKTa Ha 60KOBOI NOBEPXHOCTYU 3y6a LecTePHU BU3yaslbHO OLEHNBAETCS U JOKYMeHTupyeTcs
noc/ie KaxAoro wara noBbllWeHNs KPyTALLEero MomeHTa. 11 HefOoCTYNHbIX WecTepeH AO/MKHbI ObITb MPUMEHEHbI
Apyrne meToAbl OLEeHKM KoadhuuneHTa pacnpeaeneHna Harpyskun no KkacarwL,einicsi NOBEPXHOCTU, Takne KakTeH-
30MeTpuyeckKue gaTynky B OCHoOBaHUM 3y6L0B;

- U3MepeHue peanbHOro pacnpegeneHns Harpy3km Ha NOBEPXHOCTU LLECTEPHU NPU KaXA0M Luare Harpysku,
n3MepeHne TEH30MeTpUYeCKNX AaTYNKOB B OCHOBAHUY 3y6L0B NMPU HU3KOCKOPOCTHBIX U BbICOKOCKOPOCTHbLIX Na-
pannenbHbIX CTYNEHSX LWeCcTepHU, 06bIYHO NepBble ABe CTyneHn. PesynbTaTbl 40/MKHbI 6bITh MCNONb30BaHbI 415
OL,eHKN KOHCTPYKLMWN OTHOCUTENBHO KOHEUYHbIX NATEH KOHTakTa Ha 60KOBOI NOBEPXHOCTM 3ybHa Koneca u npuMeHs-
eMbIX KoadhdhuuneHToB Harpysku (K-koadduumeHnTsl B 7.2.3) 4151 HOMUHA/IbHbIX NapaMeTpoB WecTepHU. CCbinkn
Ha nuTepaTtypy, B KOTOPOIi ONMCaHbl METOAbI /19 BbINOSIHEHUSA TakMX OLLEHOK, MPpUBEeHbl B an1eMeHTe «bubnno-
rpachms»;

- U3MepeHue peasibHOro pacnpegeneHns Harpy3km B naHeTapHbIX LWECTEPHAX 1 APYTrMX NpMBOAax ¢ pas-
BETB/IEHHbIM 3aLiennieHnem 3y6L0B NPy KaXK40M YPOBHE Harpy3ku, Hanpumep, ¢ UCNONb30BaAHNEM TEH30METpU-
YeCcKUX [aT4nNKoB B OCHOBaHUN 3y6L0B. Pe3ynibTaTbl f0/KHbI 6bITb UCMO/Ib30BaHbI 419 OLEHKN KOHCTPYKLUU OTHO-
CUTENbHO KOHEYHbIX NATEH KOHTaKTa Ha 6OKOBOW NOBEPXHOCTM 3yba koneca n NpUMMeHseMbIX KO3 PULNEHTOB
Harpy3ku (K-koadppuuneHTsl B 7.2.3) 4,19 HOMUHA/bHbIX NAapaMeTPOoB LECTEPHN;

- ANNTENBbHOCTb UCMbITAHUSA NPU HOMUHA/IBHOM KPYTSLLEeM MOMeHTe A0 Tex Nop, noka TemnepaTypbl NOL-
WwunnHUKa n b He yctaHoBaTca (x 2 °C 3a 15 MUH) NpyM HOMWHA/IBHOM OXJTaXAEHUU, UK 6 YacoB, Kak MUHUMYM;

- 3anucb Temnepartypsbl, Bubpauuu, Wym n NSTHa KOHTakTa Ha 60KOBOI NOBEPXHOCTM 3y6a Kofeca nNpu Kax-
[OM YpOBHE KpyTALLEero MOMeHTa;

- BbIOGOP BHYTPEHHEr0 3KCMNyaTaLuMoHHOro 3a3opa NoALWNNHUKa A0/KEH ObiTb NPOBEPEH B NpoLecce UCnbl-
TaHusA npoTtoTuna Kopobkn nepegay, HanpMMmep, C NOMOLLLbIO U3MEepPeHNs TemnepaTypbl UM aHanusa pabounx
NATEH KOHTakTa 3y6a;

- TemnepaTypa mac/a B pe3epByape, BXO4Has Un BbIXO4HAA TeMmnepaTtypbl U TeMnepaTypbl BCEX CTaLMNO-
HapHbIX NOALWMNNHUKOB (HanpuMep, Ha He BpallatoLeMcs KoMbLe) Ha NyTU Harpy3kun AO/MKHbI 6bITb U3MEPEHbI U
npoBepeHbl Ha MPOTOTUNE KOPO6KN Nepeaay;

- cooTBeTCTBYIOLLee 060pyAoBaHMNe (Hanpumep, 4719 U3MePEHNs OTKNOHEHWIA, HanpsxeHnsa n/vnu gedopma-
LMii) 408 NPOBEPKN KOHCTPYKTUBHOWN aHaIMTUYECKON MOAENN KOHCTPYKTUBHbIX 3/IEMEHTOB, TakMX Kak Kopnyc Lwe-
CTEepHU WM NNaHeTapHble nepegayu,

- UcnblTaHne KOPO6KK Nepegay AO/KHO 6bITb NO/THOCTLIO pa3obpaHo noc/e ucnbiTaHus. Bece anemMeHThl
KOpOoO6KM Nepefay AO/MKHbI 6bITb 0OCMOTPEHBI BU3yasibHO, BK/THOYAs, KaK MUHUMYM, LWWECTEPHU, NOALWUMHUKA, ONOP-
HYI0 LWeKy NoALWUMNHMKA 1 WeCTePHN, COeNHeHNs 3y60B 1 WANLbI, Banbl U WNOHKA. COCTOsiHMe aTux getanei
[OMKHO BbITb 3240KYMEHTMPOBAHO B ileTa/IbHOM OTYeTe 06 UCNbITaHUW.

Ecnu pe3ynbTartbl UCMNbITAHUA HE COMNAacyTCA C YCTAHOBIEHHbIMU KPUTEPUAMU, TO [OJIKHbI ObITb BbINOJIHE-
Hbl NOBTOPHbIE pacyeTbl, NPOEKTMPOBaHNE U BCe BMeCTe.

8.2.3 VicnbiTaHMe CUCTEMbI CMa3Kun

PefykTop f0/mKeH 6bITh UCMbITAH C TAKUM e TUNOM Macna, KOTOpbIii UCNOb3yeTCs B BETPOBOW Typ6uHe u
cucteme cmasku/cucteme oxnaxaeHns aHanorMyHoW MOLLLHOCTY B 11aHupyeMoii/pa3paboTaHHol cucteme Typ6m-
Hbl 4711 NOATBEPXAEHUS TOTO, YTO BCe TPe60BaHUA A1 CUCTEMbI OX1AXAEHUS COTNacoBaHbl, BKIOYas cpegHe-
06beMHy0 TeMNepaTypy nTemnepaTypy nofWwmnnHUKa, kak onmcaHo B 7.3.5.2.7.6.51 7.6.6.

8.3 3kcnnyaTauuOHHbIE UCMbITaHUSA

Mocne ncnbiTaHWa NPOTOTMNA HA MPOW3BOACTBE (M UTOrOBOW 3KCMEPTM3bl NPOEKTA) HE06X04MMO NPOBECTH
aKcnnyatauMoHHble UCNbITaHNA BETPOBOM Typ6UuHbl. B nnaH ncnbitaHus (cm. 8.1.3) n cneuyndmkaymio ncnbiTaHns
N5 3KCNIyaTalMoHHOTO UCMbITaHUSi BETPOBOW TYpOMHbI CriefyeT BKAOUYATb UCXOAHbIe aHHble OT Npon3BoanTe-
nei WwecTepHU 1 NOALWUNHUKOB, HO PEKOMEHAYeTCH, YTO6bl B 3KCN/yaTalMOHHOE UCMbITaHNE ObI/IN BKOYEHbI
TO/IbKO BaXHble UCXOAHble AaHHble A4N1A KOPOOKM nepefay, Kak YacTu BETPOBOW TypOUHbI.

Takne ocobble n3mepeHnsa KOpooKkn nepegad, Kak u3amepeHus TemMnepaTtypbl NOALWUNHUKA UK KOHDUrypa-
Lua pacnpefeneHuns Harpysku, He LO/MKHbI 0683aTeNbHO ObITh YACTbIO 3KCMyaTalMOHHbIX UCNbITaHWIA. Tam, rae
BO3MOXHO, 3TU UCNbITAHUS [0/KHbI 6bITb NPOBEAEHbI MPU NPOBEAEHUW UCNbITAHMI NPOTOTHUMNA HA NPOM3BOACTBE.
Temnepatypbl 1 KO3 MULNEHTBI HArpy3KN 3aL,enNeHUs MOTyT GbiTb YACTbH 3KCNyaTaLMOHHbIX UCTIbITAHWIA, eCn
He onpefeneHo BAMSAHME BETPOBON TYpOUHbI B NOMHON cOOpKe Ha noBeAeHVe KOpobku nepead.

8.3.1 NpoBepkKa Harpys3ok

8.3.1.1 MpoBepka pacyeTHbIX Harpy30k KOPoo6Kkn nepepay

Kax bl TN BeTpOBOU TYpOUHbI fO/KEH BbITb NOABEPTHYT UCNbITAHUAM Ha Harpys3ku kak 4acTb npoiecca
cepTudukaumm cornacHo [2]. Llenb wcnbiTaHWiA Ha Harpysku Ans ceptTudpukaumm sakadaeTcs B NpoBepke
NPOEKTHbIX pacyeToB 1 B NPAMOM OnpefeneHnn Harpy3ok B 0co6bix yCnoBuax. MMHUManbHoe cogepxaHue Tpe-
6yeMbIx UCMbITaHWIi Ha Harpy3ky Takxke onpegeneHo B [2].
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MpoBepka Harpy3ok B TMINOBOM npoLiecce cepTudmnkaunm fomxkHa 6biTb NpoBefeHa COBMECTHO C NPOUN3BO-
ANTensamMn Kopobku nepegad v nofWwnnHMKa. 3To 6yAeT UCNOoNb30BaHO ANA NOATBEPXKAEHUA CTAbUNBHOCTM CNPO-
eKTUPOBaHHOW ycTaHOBKK. 1151 HOBbIX KOPO6OK Nepefay He TpebyeTca NOBTOPATbL 3TO UCMbITaHME 40 Tex nop,
noka n3MeHeHune cnucTeMbl TPAHCMUCCUN He ByAeT CyLLeCTBEHHO MEHATbL Harpy3kn BeTPOBON TYpOUHbI U pearnpo-
BaTb. KaK yka3aHo B 8.1.2.

8.3.1.2 MpoBepka NPOeKTHbIX MoAe el BETPOBbIX TYPOUH

Mogaenu ncnonb3yTca 4NA UMUTaunyM peakuum BeTpoBoi TypOUHbI HA YCTAHOB/IEHHbIE C/ly4Yan pacyeTHbIX
Harpy3ok (3 FOCT P 54418.1 nnu [1]), KOTOpble HEBO3MOXHO HOPMasibHO MPOBEPUTbL BO BCEBO3MOXHbIX Cyyasnx
B N0/1IEBbIX UCMbITAHUAX. DTO. Kak NPaBn/Io0, BEPHO B CAy4Yasx NpeAe/ibHOro BeTpa 1 peakymax Ha ynpasasioliee
BO3felicTBue npu 6onbwem BeTpe. OfHaAKO NOrPELHOCTb MCNONb30BaHUA TakuX MoAene MoXeT 6biTb YMeHbLUe-
Ha Cco cneaylwmMy NPUGANKEHNAMN.

- BCUCTEMe ynpas/ieHus umntaLmein BeTpoBoi TypbuHbI peryimpoBaHue xapakTepucTuk TYyp6uHbl B Liensx
BOCNPOU3BEAEHNS U3IMEPEHHbBIX peakL Ui TOUHO NCNOb3YS AaHHble IKCNyaTalNOHHbIX NCMbITAHWUIA (rapaHTupo-
BaHue TOro, 4To aTMOCH EPHbIE YCNI0BUSA, UCNOMIb3YyEMbIE B UMUTALUAX, TAKUE Xe, KaKk U3MepeHHbIe B NON1I€BOM
ncnbiTaHum);

- BOCNpou3BeAeHne nmutauuii 4na cnyyaes pacyeTHON Harpy3ku, He NOTyYEeHHbIX NMPU 3KCNAyaTaunoHHbIX
NCNbITAHUAX (KaK yCTAHOBNEHO B ONpefeneHnn NCXO4HbIX Harpy3ok);

- NpOBepKa Toro, YTO Harpy3ku, ncnosib3yemMble B pacyeTax, OCTATOYHO CTAbU/IbHbI.

8.3.1.3 Ocobble TpeboBaHUA NONEBbLIX UCNbITAHWI KOPOOOK Nepegay

HekoTopble AONYyLLEHNA B NPOEKTUPOBAHMMN MOTYT ObITb OLeHeHbl 0CO6bIM UCNbITaHeM. OHU MOTYT BK/IO-
yaTb BUGpaLWM Npu KPy4yeHnn, COBMECTHbIE peakLuny KOHCTPYKLUM 1 peakLuio BCex onop Kopobkn nepeaau.

3T 0co6ble UCMbITAHNA AO/MKHbI ObiTb BbIMO/THEHbI 47151 HECKOIbKMX HOBbIX KOHCTPYKLUWI KOPOBOK Nepegay
(CcM. KpUTEpUN cylwecTBEHHbIX N3MeHeHNi B 8.1.2), a uHhopmayms o pesynbTaTax UCNbITAHUA [OMKHA ObITb Ha-
npas/ieHa NPOM3BOAUTE/I0 KOPOOKM Nepeaay C COOTBETCTBYIOLLE aHHOTauUuell, onucbiBatoLLeli cobbITHSA, KOHK-
rypauuto n ycnosus. Ocobble n3mMmepeHus f0/KHbI 6bITb COr1acoBaHbl MexXxjy Npon3BoANTeNsAMU KOPObku nepe-
[ay 1 BETPOBON TYypOUHBI U. KAK MUHUMYM, BKIOYATb:

a) BpeMeHHble psifbl B NpoLecce BbIGpaHHbIX COObITUA, TaKUX Kak:

- 3anyckK BO BCEM Juana3oHe 3KcnayaTaloHHbIX BETPOB;

- BK/IIOYEHME NpU NepexoAHbIX U CUMbHbIX BETpaXx;

- OTK/II0YEHME NMpU cNabblX U CUIbHBIX BETPaX:

-TOpMOXEHMe:

- aBapuiiHas ocTaHOBKa Npu CUNbHbLIX M CNabbix BeTpax;

- XOI0CTOW X0f, ¥ X0/I0CTOI X04 Npy 06paTHOM HanpaBfeHun BeTpa;

-aneKTpuyeckne cobbiTs, HanpuMep, NPOAO/IKUTENbHbIE KONlebaHNs HU3KOTro HanpPsHXKeHns;

6) n3mepeHHyto gnarpammy Kemnbenna (guarpamma cucteMbl CUA U 4aCcTOT peakuun) BO BCEM AnanasoHe
aKcnyaTaLuoHHbIX CKOpOCTeli BeTpa A/151 OLLeHKM pucka pe3oHaHca;

B) cnepyoLme curHanbl 4O/KHbI ObITb N3MEPEHbI 060pyA0BaHMEM, KOTOpoe 6yaeT HabnwaaTh BCe BaxX-
Hbl€ 4aCcTOTbl U aMNANTYAbl MeXaHUYeCcKuX BUbpaunii:

- KPYTALWMIA MOMEHT BbICOKOCKOPOCTHOTO Bana.

- KPYTALW N/ MOMEHT HU3KOCKOPOCTHOTO Bana, eCan NpUMeHNMo;

- CKOpPOCTb Bana.

YacTtoTa BbIGOPKM f0/MKHA BbITh CAeNaHa COBMECTHO C Mpon3BoAuTeNneM Kopobku nepegay. ObblyHan vac-
TOoTa BbIGOPKM HAXOAUTCA B Ananas3oHe oT 3 40 5 MHTepBasoB BaXHOW YacToTbl BUGpaymun. JononHuTeNbHbIe
CUTHasbl, Takue Kak HeBpalliatLme Cusibl ¥ MOMEHTbI, MOTYT NOTpeboBaThCA A4/19 OLeHKN Harpy3ok uHtepdeliica
KOPO6KM Nepeay v 4onyLLeHnii Npyu NPOEKTUPOBAHUN.

Lo/mKHbI 6bITb ONMCaHbI YC/I0BUS, KOHUTYpauus nynpasnasioline geiicTBna 415 pasHbiX BDEMEHHbIX psi-
[l0B B C/ly4Yae, ec/in OHU CBA3aHbl C COObITUEM.

8.3.2 TunoBoe ucnbiTaHne KOPObHKN Nepegay BeTPOBOW TYpPOUHbBI

Llenb TMINOBOro ucnbiTaHns — femMoHcTpaunsa paboTel KOPOOKM Nepefay Tak. Kak paccymMTbiBasiocb Npu
cbopke B KOHKPETHYI0 BETPOBYIO TYPOUHY. Kak MUHUMYM, AO/KHO ObITh NPOAEMOHCTPUPOBAHO CefytoLLee:

- pe30HaHChbl TPaHCMUCCUY OTCYTCTBYIOT UM MUHUMU3NPOBAHbI. YPOBHM BUOGpaLmn B npeacTaBUTeNbHbIX
MecTax, Kak MUHUMYM, COOTBETCTBYIOT /IOKALMSIM UCNbITaHWiA Ha Npon3BogcTBe (CM. [45]);

- 3(h(PeKTUBHOCTb CUCTEM MOCTABKM CMa3kn/oxnaxaeHns nsmMmepeHa Ansa cornacoBaHus Bcex TpebosaHuii
CUCTEMbl OXNaxAeHus, kak MUHUMYM, BKIOYaa nojadvyy macna, oTkauyky macna v TemnepaTypbl Macno-
cbopHuKa.
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8.4 VcnbiTaHMSA CEPUAHON NpoayKLMK

8.4.1 Npuemo-cAaToUHble UCNbITAHUA

Bce npon3BegeHHble KOPOGKU Nnepefayd A0/KHbI 6bITb PACCMOTPEHbI HA PEXMMbI 3anycka U cornacoBaHusa
CTEHA0BbIX UCMNbITAHWI ANA rapaHTMPOBAaHUA TOYHOW NPON3BOANTENIBHOCTN KOPOGKN Nepefay. 3ToO UcnbiTaHne
OO/DKHO BKAKOYAThb, KAK MUHUMYM. 3 YPOBHSA Harpysku, skntoyas 100 % OoT HOMUHA/IBLHOTO KPYTALWEro MOMeHTa
(cm. 6.3.2.2). Bce aneMeHTbl NPUEeMO-CAATOYHbIX UCNbITAHUA AO/MKHbI BbITb YCTAHOBMEHbI B BbllleyKazaHHOM
nnaHe. ATOT NAaH AO/MKEH BKAOYaTb BCe Tpebyemble U3MepeHus, yCoB1a U KpUTepmum HOpManbHON Npon3Boau-
TeNbHOCTU. PeasibHble UCNbITAHWUA U CBA3AHHbIE KPUTEPUU MPUMEHUMOCTU AO/IKHbI ObITb COrIacoBaHbl Mexay
nNpou3BOANTENAMN BETPOBO TypOMHbI U KOPOGKM Nepeaay.

8.4.2 VicnbiTaHne M31y4OoHUSA 3ByKa

Mpuemo-caaTouHble UCTbITAHUA A8 NPOBEPKM U3YyYeHUS 3BYKa U3 KOPOOKM nepefad f0/KHbI 6bITb BbINOI-
HEHbI Ha BCEX yCTaHOBKax. B paspaboTke Tpe6oBaHMii U MeETOANKM TpeboBaHMii NPUMEHUMOCTU HEOOXOANMO UC-
nons3osatb FOCT P 52895.

8.4.3 VicnbiTaHne Bubpaunmn

Mpuemo-chaTouHble UCNbITaHWNS ANA NPOBEPKM BUOGpaLuii KOpobku nepefay AOMKHbI 6bITb BbINMO/THEHbI HA
Bcex yctaHoBkax. FOCT NCO 8579-2 npepocTaBasieT BO3MOXHbI METOA AN M3MepeHus Bubpanmu.

8.4.4 VicnbiTaHMe CUCTEMbI CMa3Ku

YucToTa cmaskm fosmkHa 6biTb NPOBEpPeHa 415 cornacoBaHna Tpe6oBaHuii B 7.6.8 (Tabnvua 9) nepes Harpy-
XeHnem Kopobku nepegay n npu KaxgoM YpoBHe Harpysku. PekomeHa0BaHbl BHEWHWE UNbTPbl 4151 TapaHTUpo-
BaHNA COOTBETCTBYHOLNX YCNOBUIA 3anycka. PUAbTPYOLWNIA 3NeMeHT A0/KeH ObiTb 3aMeHEH nepes NOCTaBKoW
KOpobku nepegau.

8.4.5 Temnepartypbl cucTemMbl

Mpuemo-caaTouHble UCNbITAHUS NPOM3BOANTENS KOPOOKM Nepeday f0/KHbI, KaK MUHUMYM, BK/1OYaTh U3Me-
peHna TemnepaTypbl Ha NOALWUNHUKAX U U3MEPEHNA B ApYr1X TOUKax KOpo6ku nepesad, KoTopble 6yayT OTCAeXH-
BaTbCA B BETPOBON Typ6uHe. HabnogeHne Temnepatypbl NOALVMHWKA B NpoL,ecce NpuemMo-caaTouHOro nenbita-
HUA MOXEeT ABNATbLCA MepOoli KOHTPOIA KayecTBa, Hanpumep, A4/ NPOBEPKM 3a30pa YCTaHOBKN Napbl paguasnbHo-
YNOPHbIX POJSIMKOBbIX MOALNMHUKOB.

MpoussoguTenn KOpo6Kku nepesay, BETPOBON TYPOUHbBI U NOALINMNHMKA J0/KHbI COrflacoBaTh, Ha KakuxX Noj-
LWUNHUKaX [O/DKHBI HAGA4aTbca TemnepaTypbl B NpoLecce BbINO/THEHUSA NPUEMO-CAATOUYHbIX UCMNbITaHWA. OHKN
Takxe MOryT corsiacosatb npefesibl COOTBETCTBUA.

8.5 WcnbiTaHue NnpoyHOCTHN

McnbiTaHve Npu NOBbIWEHHBLIX YPOBHSAX HArpy3ku CBblLLe HOMUHA/ILHOTO KPYTSILLEro MOMeHTa ciiefyeT npo-
BOANTb /151 paspelleHns yCTOMUMBOCTY U BbISIBNEHUSA CNabbix 3BeHbeB. OCO6bIe Le/n UCTbITaHUs, Npoueaypbl 1
KpUTEPUU NPUMEHUMOCTU JOKHBI GbITb COT/TACOBaHbI MEXAY NPOM3BOAUTENSIMU BETPOBON TYp6UHbI, KOPOGKK
nepegauy v noglwmnHuka. Mocne Takoro UcnbiTaHUs kopobka nepegad Ao/kHa 6biTb NOMHOCTLIO pa3obpaHa u Bce
3/1EMEHTbI A0/IKHbI 6bITb MPOBEPEHbI HA M3HOC M APYTHE HAPYLWEHNS.

8.6 TemnepaTtypa 1 4uctoTa 3KCNAyaTUpyemoi cmasku

JKcnnyaTaunoHHble TeMnepaTypa MyYncToTa CMasky 3HaUYNTE IbHO BAINAIOT Ha pacyeTHbI CPOK CyX6bl
nogwwunHuka. MoaToMy BaxHO y6eaunTbCcs B TOM. UTO peasibHble Ananas3oHbl TeMnepaTypbl MyncToTa npeacTasm-
TeNbHOro yncna TypbuH B paboTe cornacytTcs C NPOEKTHbIMY AONYLWEHUSAMU. DTU pe3yibTaTtbl LO/IKHbI OblTb
OLEeHEeHbl C y4eTOM HeonpeaeieHHOCTH, KOTopas HeoTbemsiemMa Npu NCNoIb30BaHUN U3MEPEHUIE N0 BbICOKOBSA3-
KUM XWAKOCTAM Mo (22).

MpousBoauTenn kKOpobku nepesay, BeTpoBOI TypOUHbI M NOALWNMHUKA AO/DKHbI YCTAHOBUTL COr/lalleHune,
Ha Kakux noALWwunHnkax 6yaeTt npoBoAUTLCS KOHTPOIb TeMnepaTypbl B TypouHe. OHU Takxe A0/HKHbI coracoBaTtb
OrpaHNyYeHns NO OTK/IYEHUID W AeACTBUS CUCTEMbl ynpaBieHus B c/yyaB, €cniv 3Tu npegenst 6yayT
NpeBbIWEHbI.

8.7 TouHaa nposepka NOAWUNHUKA

8.7.1 O630p KOHCTPYKLMUHN

BbI6Op NOALWMNHUKA JO/KEH ObITb MPOAHANIN3MPOBAH B KOHEYHOM 0630P€e KOHCTPYKLUN NPOU3BOAUTENAMMN
KOpo6KM Nepeaay, NOALWMNNHUKA 1 BETPOBOW TYpOUHbI. Mpn 0630pe KOHCTPYKL MM A0/KHbI ObITb NPOaHaNM3MpoBa-
Hbl BCe TpeboBaHNA, CBA3aHHbIe C NOALNNHUKOM U ONUCaHHbIE B 7.3. BKOYan:
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- BbIGOp nogwmnHmka (KOHCTPYKUMSA NOALWNMHNKA);

- fonyLleHnsa B Harpyske;

- YNpyrocTb KpenaeHus.

-0630p AONYLWEHNI N UCXOAHbIX faHHbIX A1 aHann3a NoALWUNHNKA;

- ocyliecTB/ieHne Tpe6oBaHMii pacyeTHOro Cpoka CyXobl.

- KOHTaAKTHOE HanpshKeHue;

- MMHUMabHasa Harpyska,;

-3KcnayatayMoHHasa Temnepatypa;

- NOTOK Macna;

- 3a30p NOALWUNHNKKA,;

- BbINO/IHEHME NOCaAKN NOALWUMNHNKA, BKNOYas 06CnyXmBaHne 0CHOBHOINo C60pOYHOro 3a3opa.

NTor o63opa KOHCTPYKLUM AO/MKEH OblTb OPOPMIIEH LOKYMEHTANBHO.

8.7.2 TMMpoBepka/yTBOPXAOHMO nNpoToTUNA

Mocne ncnbiTaHMA NPOTOTMNA NOALWMNNHUKA AO/MKHBI 6bITh BU3yaslbHO OCMOTPEHbI NPOM3BOANTENAMN KOPOG-
Kv nepefad, BETPOBOMN TYPOUHbI M NOALWMNNHUKA U NPOBEPEHDI:

- paboune CTPYKTYpbl B3anMOAENCTBMS Ha LOPOXKE KAYeHUs NogLlnnHmKka u pebpax;

- COCTOSIHME PO/IMKOBbIX 3/1IEMEHTOB;

- CcOOTBETCTBMUE Pabounx CTPYKTYP B3auMOLEeNCTBUSA C OXMAAEMbIMU pasmepamMu 1 pacnoioXeHunto B 30He
HarpyxeHus;

- NPU3HaKM Harpy3kun Ha Kpasx;

- NPU3HaKM Ype3mepHot geopmarmmn KpenaeHus.

- U3HOC;

- pasmep, KOJIM4EeCTBO U PacnosioXeHne 3HaunuTeNbHbIX HaCTUYHbIX 3apy6oK;

- NosiMpoBaHue.

- TOYeYyHoe BblkpalnBaHme paboynx NoBepxHocTe;

- NpU3Hakun cpabaTtbiBaHWA UK aAre3NBHOIO U3Hoca (Hanpumep, Npockasb3biBaHue);

- BblLiBETaHNe UM NpusHaku Harpesa,

- (hpeTTUHI-KOPPO3nS;

- NPU3HaKN OTHOCUTENIbHOTO AABUXEHMNA Konel, (Hanpumep, No3nyun KonbLua NofWwWunHuka, oTMeYeHHble ne-
pen ucnbiTaHMem NpoToTMNa);

- NPOM3BOANTENBHOCTb NOKPbLITUS;

- COCTOsIHME hukcaTopa posIMKOBOro afiemeHTa (Hanpumep, 0601imbl);

- COCTOSIHME APYTUX 3/IEMEHTOB NOALWNMHMKA (HANpMMep, HanpaBAALWEro KobLa Uan YNI0THEHUS).

OTn cBeAeHUs 1 pesynbTaTbl U3MepeHUii TeMnepaTypbl AO/KHbI 6bITb 3240KYMEHTUPOBaHbI U CPaBHEHbI C
pesynbTatamMu pacyeTta B npoLecce NpoekTupoBaHus. MponssoanTenb NOALNNHUKA AO/KEH 6bITb MPOMHAOPMU-
poBaH 3apaHee 0 fate pa3bopky NpoToTUNa KOPOBKKM Nepesay v NPUCyTCTBOBATL HA HEM.

8.8 [lokymeHTauus ucnbiTaHui

Bce thasbl NpoBEPOYHOro NCNbITAHUS AO/KHbI OblTh NOMHOCTLIO 3a40KYMEHTUPOBaHbI 1 OL,eHeHbl nocpes-
CTBOM aHa/in3a 0T4eTOB 06 UCMbITAHUWN, aHHOTMPOBAHHbLIMU haiinamu n choTorpacuamMn o pesybTaTax UsmepeHus,
aHa/nM3oM Macna 1 MHcnekuyueid unm otyetamm o c6opke. Kak BaxHas 4acTb OLLEHKM COOTBETCTBYHOLW I NnaH
[OJ/KeH 6bITb ONpefesneH 415 UcnbliTaTelbHOro Nnpobera cepuitHbix KOPo6oK nepegady. [lokymeHTaLms v oLeHka
LLOMXHbl 6bITb YTBEPX/AEHbI COBMECTHO C M/TAHOM NPUrOAHOCTM CepuiiHbIX KOPOBOK Nepesay Npu akcnepTnuse B
cepTudmnKaLMoHHON nabopaTopun.

I'fe aTo NPUMEHVMO A418 PYKOBOACTBA MO COCTaB/IEHNIO OTYETOB M AOKYMEHTaLumn (0CO6eHHO Npum aKkcnaya-
TaLMOHHbIX UCMbITAHUAX) MOXET 6bITb UCNOJIb30BaH [44).

[lonXHbI 6bITb PACCMOTPEHbI HEONpeAeNneHHOCTN N3MepeHnii. MeToauka Ans OLLEeHKN HeonpeeeHHoCTH
M3MepeHUii, CBA3aHHbIX C HAarpy3koii, npueefeHa B (44).

9 TpeboBaHuMA 3kcnayaTauuu, cepBuca M TEXHUYECKOTO 06CNyXMUBaHUA

9.1 Tpe6oBaHMsA peMOHTa U TEXHUYECKOTO 06CNYXUBAHUS

3TOT NYHKT onpeAensieT Tpe6oBaHMs No aKcnayaTaunm n o6CyXMBaH1o, OCHOBHONM UHCMEKLUN 1 CEPBUCY,
Heo6XxoANMble /151 NOMTYYEHNs 0XMAAEMOro cpoka Cnyx6bl KOpobku nepegad. Tpe6oBaHus 3an1aHMPOBAHHOIO
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06CNYXMBaHNSA LOMKHbI 6bITh COTIACOBAHbI MEXAY NPON3BOAMTENSIMU BETPOBOV TYp6UMHbI 1 KOPOGKM Nepeaad.
Mpou3BoguTens BETPOBOW TYpOUHbI AO/IXEH 06€CNeYnTb JOKYMeHTau o (PyKoBOACTBO) AN1St yCTAHOBKM, CEPBUCA
1 06CNyXUBaHUA KOPO6KM Nepepau.

B pyKOBOZCTBa 40/IXHbI BKHOUYATLCSA TPEGYEeMble MHCNEKLMU U MHTePBasbl MEXAY CEPBUCOM AN (DUNLTPOB
macna, ynioTHEHUI NAPYTUX 3/1IEMEHTOB. TakXe AOKHbI 6bITb ONpeeneHbl 0CEBOI NIOMT NOALMNHMKA U Orpa-
HWYEHMSI N0 CEPBUCY NOALINMHKKA, Basia W LUECTEPEH.

ECnv npu NpOeKTMPOBaHMUM GbIIN NPESYCMOTPEHbI 3/1IEMEHTbI, KOTOPbIE HEO6XOAMMO 3aMEHSTH B NpoLecce
NPOEKTHOrO cpoka CNyx6bl, NPOW3BOANUTENb TYp6UHbI ABASETCSH OTBETCTBEHHBIM 3@ HANIMUME UHCTPYKLUIA 1
VHCTPYMEHTapws A5 BbINOJIHEHNS 3aMEHbI 3/1IeMeHTa. [,0/TXKHO 6bITb NOATOTOBIEHO COTALLEHNE N0 NOALWWMHN-
Kam, WeCcTEPHAM U APYrMM AOCTYMNHbLIM PACXOAHbIM YAcTAM B NpoLecce nepuoga BpemMeHu, Tpebyemoro gns
3aMeHbl 3/IEMEHTOB.

9.2 TpeboBaHUA KOHTPONA

[lokyMeHTauns AoKHA ONUCbIBATb METOAbI 1 rpatuk KOHTPONS AN KOpo6kM nepeday u onpegenexHuns
pe3ynbTaTOB MHCMEKLMM, BKIOYaA WaboHbl 419 3anucy n3mepeHuii. Lienb 3akntoyaetcsa B o6ecneyeHnmn nHdop-
mauwveil Bnagenbla BeTpoBOi TypOuHbI A5 onpeAeieHns COCTOSHUA KOpobkn nepegay. ST OKYMEHTbI N0 pe-
3ynbTaTam UHCNEeKL UK J0MKHbI OnpefensiTb PeKOMeHAaL N N0 PEMOHTY UM KPUTEPUSM 3aMeHbI, BKIloYas cnepy-
outee:

- MeTOoA KOHTPOJI1si 0CeBOro N Ta NoAWNNHUKA C NOAXOAALMMMN OTPaHNYEHUAMU;

- MeTo/bl KOHTPOSA KOPOGKM NepeAay Ha U3I0M 1 MHTepnpeTaLuio pesynbTaTos;

- MeTo/bl NoNy4YeHus 06pa3L0B CMa3ku, yCTAHOBKY OrpaHW4yeHuii no 3arpsasHeHnto 1 Heo6xoAnMble Aeii-
CTBUS NPU NPEBbILLIEHNN OTPaHNYEHNA:

- npefenbl NPU3HaHNA HENPUTOAHbIM BA3KOCTU U XUMUYECKNX NapamMeTpoB cCMa3ku (BIaXHOCTb, cogepxa-
Hue f06aBOK N T. 4.) M HEOOX0AMMble AeliCTBUA NPW NPEBbILEHUN OFrpaHNYEeHNA.

9.3 BeBopg B akcnnyaTauuno n 3anyck

HoBble KOpo6kM nepeaad Ans 3aMeHbl [O/HKHbI COOTBETCTBOBATL KPUTEPUAM 4151 3anycKa W UCTIbLITAHNIO
noj Harpyskoi, yctaHoBneHHbIM B 8.4.1. Ec/in kopo6ka nepejay He UCMbITaHA NOA Harpy3koi, To He06X04UMO
o6ecneynTb HaMMUMe NHCTPYKLUM MO 3anycky KOpo6Ku nepegad.

9.4 TpaHcnopTupoBaHue, NOrpy3ka u xpaHeHue

L5 npefoTBpalleHunsi N3HOCA M pa3pyLleHUst BHYTPEHHUX U BHELLHKX YacTeil Kopo6ku nepegay o6ecneun-
BAKOT WHCTPYKLMAMU U cneundukalmusiMy AN BEPHOTO XpaHeHusl, TpaHCMOPTUPOBKM 1 NepeHoCckKe B npolecce
YCTaHOBKW, BO3BEAEHNSI TYPOUHBI 1 NEPEMELLeHNs. DTN UHCTPYKL MU AOKHbI ONUCLIBATb BCE BO3MOXHbIE MyTK
TPAHCNOPTMPOBKU, HANPUMEpP, MOPEM, MOE3A0M, A0POXKHOI NEePeBO3KO N BO3AYXOM. [,0/1KHbI 6bITh ONpeaeneHbl
3aluTHbIe cpeacTBa A4/1s NpefoTBpaLleHns paspyLleHns OT ONacHOCTel oKpyxXarLei cpeabl, Takux kak nona-
[laHue Bfnarv, packasbiBaHUe UK COJb U HArpy3ka oT TPAHCMOPTUPOBKM (Hanpumep, BU6Gpauumn, AuHamuyeckas
Harpyska oT Moe3foB, 4OPOr U T. A.). [Lo/XHbl 6bITb YCTAHOBEHbI KPUTEPUN NMPUMEHUMOCTY /151 HECKOJIbKNX
BaXHbIX BAUSIOWMX (PaKTOPOB. lo/kHa 6bITb ONpegesieHa COOTBETCTBYOW A UHGIOpMaLMs N0 060py40BaHNI0
ANS Nocajku U OTNPaBKM W MHCTPYKL MM MO yNakoBke/paciakoBKe A48 3aMeHsieMblX KOpo60ok nepeau.

9.5 PeMOHT

[omxHa 6bITb onpefeneHa PEMOHTONPUTOAHOCTb Pa3HbIX YPOBHEIA:

- 3aMeHa M3HaluMBaemoro 060pyoBaHunsA, Takoro kak UNbTPbI, AaTYNKN U T. 4.. ANA 06CNyXnBaHMa no
rpadouky nnu 6es rpaduka;

- 3aMeHa JOoCTyNHbIX B paboTe yacTell (N1aHOBble NN KOPPEKTUPYIOLLNe feiicTBMA) Bkatovad HSS-nogwmn-
HUKK, 3y6YaTble HacoChl U Apyrue fencTeus, KOTopble TPEOYHT KBaTMULMPOBAHHbLIX TEXHWUKOB!

- rN1aBHble PEMOHTbI 1 leATeNbHOCTb PEKOHCTPYKLMY, BKIOYas obpaTuMble YacTu, LeMOHTaX, 06HOB/eHne
KOHCTPYKUWNIA N T. 4.

9.6 YcTaHOBKa M 3aMeHa

[o0/MKHbI 6bITh ONpeaeneHbl MeTOAbl U UHCTPYMEHTapuii ANs yCTAHOBKM 1 3aMeHbl Kopo6ku nepegay. Oco-
60e BHUMaHWe Npu 3aMeHe KOpo6kn NnepeAay cneayeT yaenuTb TOMY, YTO HOBast KOpo6ka nepegay TOUHO 3aMeHs -
eT UCXOAHYI0 KOpo6Ky nepesay. Kak MUHUMYM, 3aMeHs0Was yCTaHoBKa 0/KHA BKIOYaTb HECKO/IbKO TUMOB
MOArOHHbIX YacTeil K UCX04HOMY nHTepdeiicy.
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Tpe6oBaHNA K TOUHOCTH PaBOTbl, MHCTPYKLUW NO NOAHATHIO 1 6€30NaCHOCTU JOMXKHbI 6biTh BK/IOUYEHbI B
PYKOBOACTBO Tak. 4UTO6bl 3amMeHa Morfia 6biTb Npon3sefeHa 6e3 pUCckoB 1 C MUHUMaNbHbIM BO3feicTBNEM Ha
[OCTYNHOCTb (B 3TOli cucTeme).

9.7 KOHTpPONb COCTOAHMUA

Ecnu cornalieHue cienaHo no cucTeme KOHTPO/Isi COCTOSIHUSA C YCTAHOB/IEHHOM CTpaTervei n rpaHuuamm,
TO HauyyLlne BapmaHTbl N0 PACMOJIOXKEHWI0 TOUEK KOHTPOSIS M MapaMeTpOB AO/MKHbI 6bITb ONpeeeHsbl B NpoLec-
ce NPOoeKTUPOBaHWS 1 NPoBepku. OBbIYHbIE UCXOAHbBIE MapamMeTpbl BKIOYAIOT:

- 9KCNyaTaunoHHyo TeMnepaTypy noAwunHuka (-oB);

-yacToTy 3alenneHus 3y6LoB:

- 4acCTOTy NPOX04A POSIMKOBbIX 3/1EMEHTOB:

- AOCTYMHble 3HAYEHUS JaBIeHUst Macna.

CucTeMa KOHTPOJIsi COCTOSIHUS f0/MKHA paboTaTb Takum 06pa3om, 4yTobbl Kopobka nepegay Morna o6ecne-
UnTb UH(pOpPMALMEt O ee COCTOSHUM B peXUMe peasibHOro BpeMeHU.

9.8 Cmaska

9.8.1 Tpeb6oBaHunsa Tuna macna

Mo petanmsnpoBaHHbIM TPE6GOBAHMAM CUCTEM CMa3KK, BKIOYas BbIGOP M NPON3BOAUTENbHOCTb CMa3kn CM.
7.6. Tpe6oBaHUA N0 06CYXMBAHUIO 3TOM CUCTEMbI AO/KHbI GbiTh BK/THOYEHLI B PYKOBOACTBO.

9.8.2 Cuctema cmasku

MpounsBoanTeNb BETPOBON TYypOUHbLI LO/KEH BKIHOUYNTL B PYKOBOACTBO:

-TpeboBaHNA N UHCTPYKLUN MO CEPBUCY CUCTEMbI CMA3KK.

- CXemaTuyeckyto guarpaMmmy rupasanyeckoii CUCTeMbl;

- 0XU4aeMy MOLWHOCTb OX/TaXAEHUS CUCTEMbI 1 OXMUAAEMble BXOAHYO U BbIXOAHYO TeMnepartypbl.

9.8.3 VcnblTaHNa 1 aHanuMs macna

MpepenbHble 3HAaYEHUSA N0 BA3KOCTU, COAEPXAHMIO BNarn n Metanna AO/KHbl ObiTb UAEHTURULMPOBAHbI B
pykoBoAcTBax, kak B 7.6.7. PekomeHAyeTcsA NPOBOANTbL aHaM3 Mac/a Kaxble WecTb MecsueB.

[omkHa 6bITb ycTaHOB/IEHA npoueaypa npobbl Macsa. PykoBoAcTBO No pa3paboTke Takoil npoueaypbl
Mox 1O HaviTu B [.4.3 npunoxeHus [.

9.9 lokymMeHTauns no akcnayaTauum n TeXHUYEeCKOMY 06CMYXUBAHUIO

[oKkyMeHTauua no akchnayatauuum U TEXHUYECKOMY 06CNYXUBAHUIO BKKOYAET, KAK MUHUMYM YEPTEXNU C
ra6apuTHLIMW pasMepamu KOpo6kM nepeaad, BKOUas BCe pa3mepbl 1 PacnoiokeHus LeHTpa rpasuTaumm, ocTa-
TOUHYI0 MH(POPMALMI0 O pacyeTe YacToT 3aueneHns 3y6LOoB 419 KOHTPOS COCTOSIHUSA, YEePTEX NMONepeyHoro
ceueHuss KOpo6GKM nepegau n cneundguKkaLmio Bcex anemeHToB. Cneyngurkayma 4o/HKHA BKIOYaTh onucaHme
NOAWMNHUKOB W WeCTEePEeH, 40CTAaTOYHOE /18 3aMelleHuns YacTell, BKuyas HoMepa NoALWnNHUKOB. Takxke cre-
unuKayms 4OKHA BKIKOYATb 3/1EMEHTbI CUCTEM CMa3Ku, OXNAXAEHUA 1 060rpeBa, oxnaguTenu, oborpesateny,
hunbTpyloLMe 31eMeHTbl Macna, (pubTPoBasIbHbIE OTAE/EHUS, HACOCHI CMA3KU, WAHMK, TPY6bl U BCE NEPEKI0-
yatenin. TepMOMeTPbl U Apyrue YyCTPOoiCTBa KOHTPOIA.
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Mpunoxexnune A
(cnpaBo4HoOe)

MpuMmepbl UHTep elicoB TpaHCMUCCUN 1 cnelndKaLm Harpy3ok

A.1 BBepgeHue

B HacTosilemM NPUNOXEHNN NPUBeAEHbI NPUMEPbI YCTAHOBMEHHbIX MHTEP(ENCOoB 1N Harpy3oKk B kKOpo6kax nepegad
B 06X KOHMUrypaumax BeTpOBbIX TYPOUH. B Hero BK/IOYEHbl NpUMepbl onpegesieHns nHTepdeiica, AeTann3npoBaH-
Hble B KOH(pUrypaumsax, cogepxawmxcsa B nyHkTe 6.1.

B npunoxeHuu npuBegeHbl NpUMepbl JOKYMEHTa/IbHOro 0ohOPM/IEHNSI HArpy30K B COOTBETCTBUM C Tpe6GoBaHMAMM
pasgena 6.

B npuioxeHun paccMoTpeHbl crieyudukaynm, Harpy3km M ux onucaHume u JOKyMeHTauus, KOTopble MEHSHTCA C
KOHCTPYKLMER TpaHCMUCCUK.

A.2 06U a8 KOHCTPYKLUA TPAHCMUCCUY BETPOBOI TYpPOUHbI

A.2.1 MogynbHasa TPAHCMUCCUSA C ABYMS OCHOBHbIMU MNOALWNNHUKAMN

MogaynbHas KoHUrypauus, nokasaHHas Ha pucyHke 10. — 3TO TUNUYHAs TPaHCMWCCUSA, cocTosLlas 13 ABYX OC-
HOBHbIX NOALWMMNHUKOB, pa3fesibHO NoAAepXUBatoLLNX OCHOBHOW Basn. KOTOPbIi 06bIYHO He BK/HOYaeTCs B C60PKY KOpPo6-
k1 nepepady. Kopobka nepegady MOHTUpyeTcA NM60 K OCHOBHOMY Basly, M60 ycTaHaB/AIuBaeTCs Ha nony. Mpu Takom
MOHTaxe mnarnbalowWwmnii MOMEHT poTopa He nepegaeTcsa yepes KOpPo6Ky nepepgau.

3Ta KoHUrypaunsi MoxeT Bbl3BaTb CTaTU4eckne HeonpeaeseHHOCTU B ONOpe TPaHCMUCCUU, Takne Kak peakuuu
onopbl, HEBO3MOXHble An1A onpegeneHns. OTKNOHEHUSA U AONYCKM MOTYT Bbl3blBaTb AOMNOMHUTE IbHbIE HArpysku, nepe-
HOCMMble Ha KOpOGKy nepepau.

A.2.2 MogynbHas TpAHCMUCCUSA C TPEXTOUYEYHO NoaBEeCKON

[pyras obuwan KOHCTPYKUWS BETPOBOW TypOGUHbI C TPEXTOYEYHOI NOABECKOW MokasaHa Ha pucyHke 11. B aToit
KOHCOUTypauny 1crnosnb3yeTcs OAUH NaBHbIA NOAWMUMNHUK OTAENIbHO OT KOPOGKM nepejay, v 3TOT rMaBHbIii NOALINMHUK
ob6ecneunBaeT peakuMu 418 OCEBOI Harpyskum potopa M HeKOTOpYyH 4YacTb M3rnbarolwmx MOMeHTOB poTopa. OAWH Wn
HEeCKO/IbKO MOJLIMMNHUKOB Ha BXOAHOM Basle KOpPoGku nepepad noAafepXunBaroT OCTaBLUYIOCS YacTb peakuuil potopa.

MOMEHTbI 1 CWMbl pOoTOpa, KOTOPble AENCTBYIOT Yepe3 KOPOOKy nepegad, Takume Kak KpyTAWMA MOMEHT, AO/DKHbI
6bITb 6e30MacHO nepejaHbl Yepe3 KOHCTPYKLMIO KOPOGKM nepejay v CUCTEMY KperneHus.

PucyHok 11 — Moay/bHasi TPaHCMUCCUS C TPEXKOHTAKTHOI NoABeCKOM
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A.2.3 KoMmnnekcHaa TpaHCcMuccusa

[pyras npegnoytuTesnibHas NaaHUPOBKA KOHCTPYKLMW BETPOBOW TYyp6UHbI — 3TO KOMIMJ/IEKCHbIE PeLUeHUs TpaHc-
Muccumn. B aTO KOMNOHOBKE MOALIMNHUKA POTOpa WU GOMbLIMHCTBO M3 FaBHbIX BaslOB MHTErpMpoBaHbl B KOHCTPYKLMIO
KOpo6kuM nepepay. Ho Tak Kak BCeé MOMEHTbI U CU/Ibl pOTOpa NepeaalTcsl KOHCTPYKUMel Kopobky nepeaad, BCS COBOKYM-
HOCTb Harpysok poTopa HyXaaeTcsi B o6ecnevyeHun Kopobku nepegay LSS-uHTepdeiicom.

A.3 OnuncaHue nHTepdeiica

B gononHeHne Kk o6ecneyeHunto Harpy3ok nHTepdencebl MOryT 6bITb HEeTKO onpeesieHbl N8 0co601 KoHurypaumnm
TpaHcMuccuun. Tpebyemas AN BaXHbIX WHTepdeicoB MHpOpMaLna MoOXeT GbiTb 3aTeM onucaHa NPUMEHUTENbHO K
nHTepdeiicy.

A.3.1 Cuctema koopguHat

B onucaHumn oco6oii cuctembl oTcUeTa AN BCEX Harpy3oK A0/MKHbI ObITb BK/IHOYEHbl Havasna KoopAuHaT Ans Bcex
Harpy3oK, OCHOBHble KOOPAWHaTbl (X, Y. Z) U HECKONIbKO HeGOMbLUINX YI/TI0B NPUBEAEHUSA, TakMX Kak Hak/lIOH OCHOBHOIO
Bana, KOTopblii MOXeT noTtpe6oBaTbCA A1 NOACHEHUA opueHTauun. OHU MOryT 6bITb pasHble AN BpalalWwnxcsa n He
BpaLaloLWmXCcs CUCTEM KOOpAMHAT.

B cTtaHgapTax, MOIHOMOUYUAX UMW FNaBHbIX NHCTPYKLMAX MO UMUTUPOBAHWIO a3pOoynpyrol uMmnTaLmm Harpysku BeT-
poOBO TYp6WHbI NCMONbL3YIOT pasHble CUCTEMbI koopAuHaT. MpousBoanTenn BeTPOBOl Typ6uHbI MOTYT UCMO/bL30BaTb
CBOV COGCTBEHHbIE CUCTEMbI OTCYETA, a TaKXe XapakTepHble A1 KOMNaHUW onpejeneHuns. 3TN cUCTeMbl KOOpAUHAT He
copasmMmepHble. [T03TOMy cucTeMa KOOpAUHAT A0/KHA ObITb AeTafbHO onpegesieHa B Kax4oM WHTepdieiice unm mnosce-
MECTHO C UCMO/Ib30BAHNEM PUCYHKOB, MOACHEHWUI 1, NPN HEO6XOAMMOCTU, aHHOTaLmnlii. 3Ta cuMcTemMa KOOPAUHAT A0/HKHA
eANHO06pa3HO YNOMUHATLCA BO BCEX OMUCAHUAX W Npe3eHTaLuaX Harpysok.

A.3.2 OnpepeneHns nutepdeiica

MOMTHOCTLIO aHHOTUPOBAHHbIN YepTex A0/HKeH GbiTb NpeAcTaB/eH C Harpy3kamMun n cneymdukaunsMmn gns copep-
XaTeNbHOro onucaHnsa MHTepeiica TPAHCMUCCUN N YNOMAHYTbIX 3/1IEMEHTOB U KOMMOHEHTOB. Bce Toukn oTcueTa Ans
NPUMEHEeHHbIX Harpy3oK W peakuuii JO/MKHbI 6bITh AeTan3npoBaHbl.

Ha pucyHkax 13. 15 n 16 npuBeAeHbl NpMMepbl TakMX CNPaBOYHbIX YepTexel AN KOHurypaunini TpaHcMuccum,
YHUMLMpoBaHHbIX B A.2. C UICNOMIb30BaHWEM aG6peBuaTyp 1 CUCTEM KOOpPAWHAT, onpedesieHHbIX B Tabnmue A.l.

Ta6nuya Al — 3nemMeHTbl TPAHCMUCCUM N SIOKaNbHble CUCTEMbI KOOpAUHAT

SREMEHT TpaHCMMCCHM Vnpeke He Bpalatoulasica cructema Bpatlatowascsi cuctema
KoopauHaT KoopauHaT

poTop R _ _
BTy/IKa poTopa H HCN _

Ban (rnaBHbIli Ban) poTopa RS — _

1-li rnaBHbI NOALWNMHUK MB MBN MBR
2-i TNaBHbIA NOAWWMHUK Bana SB SBN _
onopa KpyyeHus cnpasa TSR TSRN —
onopa Kpy4yeHus cnesa TSL TSLN -
amopTunsaTop DE _
ANCK TopMo3a B BCN -
MydTa C CCN -
reHepartop G GEN .
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B [0OMNOJIHEHNE K YepTexam, Onpesensiowum UHTepdeicol, ToUHble rU3nyeckne pasmepbl Mexay uHTepdelica-
MU 1 OTHOCSALLMUXCS K HAM KOHCTPYKTUBHbIX 3/1EMEHTOB A0/DKHbI 6bITh YCTaHOB/EHbI B Ta6MNUYHbIX (hOpMax A/s KaKAOro
0co60ro uHTepdeica, Kak MUHUMYM, BK/OYasi pa3Mepbl 13 Tabnuubl A.2 1 UX OTHOCUTE/IbHbIE AOMYCTUMbIE OTK/TOHEHUS.

Tab6bnwuya A.2 — Pa3mepbl 3/leMEHTOB UHTepdperica TpaHCMUccumn

Pazmep Eopma PaccTosiHue
MW OT YeHTpa poTopa 40 LeHTPa NepBoro r1aBHOro NoAWMNHUKa
h W Mexay LeHTpaMu fByX rNaBHbIX MOALIMUMHNKOB
W OT UeHTpa rMaBHOTO MOAWMMHIUKA 40 CPEAHEN SIMHAN OMOPbI KPyUYeHUs
" M OT LeHTpa rMaBHOro NOALIMMHUKA 40 AMCKA TOPMO3a
K WM OT uUeHTpa rMaBHOrO NOAWUMHUKA A0 MyqThbI
K W OT LeHTpa rNaBHOrO NOALWMMHUKA A0 FeHepaTopa
h W PaccTosiHne Mexay CPeAHUMU NIMHUSMU NPaBoi 1 NIeBO ONop Kpy4eHus
K W MpsiMoe paccTosiHne Mexay AMCKOM TOpMO3a W [N1aBHOM OCbio Bana
K WM BbICOTa MeX/y [MaBHO OCbIO Basia U OCbO OMOPbI KPY4EHUs!

Yron mexay 7 n ropusoHTa/Ibio

®

B
o

=]

A.3.2.1 MoagynbHasi TPAHCMUCCUSA C ABYMS rMaBHbIMU MNOALWNNHUKAMN
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Ons  aHanusa  Takoin

TpaHCcMuccumn

notpe6oBatbCsA  MHOPMauMs O  Macce, XXECTKOCTU 1

amMopTM3auun CBSI3aHHbIX C TPaHCMUCCUEW 3nemMeHTOB. MpuMep Takoi cneuudrkaumm uHTepdeirica npuseseH B Tab-

nunue A.3.

Ta6nuya A.3— Tpe6oBaHua MHTepdeiica 415 MOAY/TbHOW TpaHCMUCCUKN

ONEeMEHT TpaHCcMUccun

Cuctema koopauHar

macca T
vHepuwmsa /
XeCTKOCTb C.
XeCTKOCTb cy
XEeCTKOCTb C2
amopTusauunsa d

XXeCTKOCTb CTbIKOBOK

HCN

ONIeMEHTbI COMNPSHKEHNSA TpaHCMUCCUA

RS TSR/TSL 8 c G
MBN TSRATSLN BCN CCN GEN
X X X X
X X X X
X X
X X
X X

X X
X

A.3.2.2 MoaynbHaa TPAHCMUCCUA C TPEXTOYEYHOW NoABECKON’
KoHdurypauma mMoaybHOW TPaHCMUCCUN C OJHUM OTAEeNIbHbIM NaBHbIM NOALWWUMHUKOM NokKasaHa Ha pucyHke 15
C npeanoXeHHbIMU MHTepdelicamun, pasmepamu M CNpaBOYHbIMKU 3/ieMeHTamu. B Tabnuue A.4 npuBeaeH npumep

cneundmkaunm nHTepdeiica, BkAYaa MHhoOpmauuto,

cun.
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PucyHok 15 — CucTeMa KoopAauHaT B MOAY/IbHOW TPAaHCMUCCUM C TPEXTOYEYHOW NOABECKOIA

Ta6nwuya A4 — TpeboBaHua nHTepdeiica ona MoaybHON TPAHCMUCCUN C TPEXTOYEYHOR NoaBecKol

3nemeHTbl CONPSHKEHNST TPAHCMMCCUM

ONeneHT TpaHcmmccun R RS TSA/TSL B c G
Cuctema koopavHar HCN MDN TSRN.TSIN BON GON GEN
macca T X X — X X X
unepums / X X — X X X
XeCTKOCTb C, —_ — X — — X
xecTkocTb Gy — — X — — X
XKeCTKOCTb C2 — — X — — X
amopTtusayma d —_ — X — X —
XECTKOCTb CTbIKOBOK — — — — X —

A.3.2.3 KomnnekcHasa TpaHcMuccusa
PucyHok 16 nokasbiBaeT KOH(UrypaLuio KOMMIEKCHOW TpaHCMWCCUM, BK/IOYas OAWH MOAWMUMHUK MOMEHTHOIO
TUNa ¢ NpeAnioXeHHbIMU UHTepdpelicamn, pasmepamMn U CNpPaBOYHbIMU 3/IEMEHTaMW.
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B Tta6nuua A.5 npueegeHa UHPOPMALUS O Macce, XECTKOCTU M aMopTM3auny CBA3AHHbLIX C TpaHcMuccueli ane-
MEHTOB, KOTOPYIO C/leAyeT UCMO/b30BaTh A/l aHANIM3a TakMX KOMMJIEKCHbIX TpaHCMuUCCUii. Tabnivyy cneayeT 3ano/iHuTb
C CMMBOJ/IaMU PACMOJIOKEHMUS BCEX CMPaBOYHbIX 3/IEMEHTOB TpaHCMUCCHUM. Heo6X04MMO MPUBECTU BCHO MH(OPMAaLMIO O
XECTKOCTU U COBOKYMHOCTM HAarpys3ok.

Ta6nwunua A.5— TpeboBaHua UHTepdpeiica 4NA KOMNIEKCHOW TpaHCMUCCUK

OMIeMEHTbI CONPSKEHUM TpaHCMUCCUN

ONEeMEHT TpaHCcMUccun R RS TSR/TSL 8 C G
Cuctema koopauHar HCN MBN TSRN.TSLN BCN CCN GEN
macca T X X — X X X
vHepuus i X X — X X X
XECTKOCTb C. — _ _ — _ X
XECTKOCTb Cy — — — — — X
KEeCTKOCTb Cr — — — — — X
amopTusaumsa d — — — — X —

XEeCTKOCTb CTbIKOBOK — — — — — —_
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A.4 NHdopmayus, Tpebyemasn 418 NPOEKTMPOBaHUA nHTepdeica

A.4.1 TexHU4yeckne gaHHble

CnpaBoOYHble TEXHUYECKNE AaHHble, YCTAaHOB/IEHHbIE AN KaXAoro nHTepdelica, 6yayT NpUHUMaTb HECKO/IbKO
opM B 3aBMCUMMOCTM OT CUTyaLuUn 1 KoHurypaumm. O6uwme cnpaBoYHble TEXHUYECKUE AaHHble NpeacTaB/ieHbl B Tab-
nuue A.6. 3Ta nHdopmauma Tpebyetca ANS AUHAMUYECKOrO aHannsa n MoXeT 6bITb U3MEHeHa Npu NpoBeAeHnn 3Toro
aHanusa.

Ta6nunua A.6— TexHUYecKME JaHHbIe N TPe6yeMble ONUCAHNUS PACHETHOI Harpysku

VHchopMauusi 0 Harpyske EguHniua TexHudeckue RFC LDD EXT BpewmeHHble
[aHHble psabl
MomeHT Mxf 2 Hwm X X — X X
KpyTawmnii MmomeHT TR Hwm — X X X X
Cuna Px/2 H X X — X X
OTKNOHeHue 6Xy2 MM — X — — X
BpauweHune a, y2 rpag — X — — X
CkopocTb poTopa MUH'L — X — — X
MomMeHT uHepuun / Krm2 X — —_ —_ —
XKeCcTKOCTb Mpu Kpy4yeHuun (H m)/pag X — — — _
OceBast XeCTKOCTb, C H/mm X — — — —
AmopTunsauyus, d % KPUTUYHOCTU X — — — —
Macca, T Kr X — - -

[JunHammnyeckasn XecTKOCTb W CBOWCTBa aMOpPTM3aLumn BCel KOHCTPYKLMU U CUCTEMbl 3aBUCAT OT 4acTOTbl. Takue
AaHHble, KaK XeCTKOCTb W UHepuua B onpejenieHMn UHTepdeiica (KOHCTPYKTUBHOM WAN CBA3aHHOM C yrnpaBrieHueMm),
AOMKHbI 6bITb aCCOLUUPOBAHbI C AMana3oHOM HacTOTbl, B KOTOPOM OHU BEPHBbI.

A.4.2 Tpebyemble ONMCaHNA HArpy3ku BETPOBOU TYpPOUHbI

B Tabnuue A.6 npuBeaeHa OKOH4YaTeslbHasA UHMOPMaLWUSA O Harpy3ke BeTPOBOW Typ6GuUHbI, Heo6xoaumasa Ans
NPOeKTUPOBaHNA KOPOGKM nNepenay. YkasaTe/Nlb UHTepdieiica 3aBUCUT OT KOHUrypaumu, Kak 3To 6b1J10 ONMCaHO paHee.
B cnyuaB ¢ pasnunuvem Mexay Harpyskamu BO Bpaljalolleiica 1 He Bpaljarolieiica cucTeme KOOpAMHaT AO/KHbI 6biTb
npveefeHbl o6e. OTK/IOHEHNA W BpalleHNa A0/KHbI 6bITb MPUBeEHbl B He Bpaljalolieiica cucTteMe KOOpAuHaT.

YHUKabHble UHAEKCbI (BKtOYAs Ha3BaHUA haiifloB C AaHHBIMU U T. .) CTATUCTUYECKUX faHHbIX, MaTpUL, Harpysku
1 BPEMEHHbIX PAAOB [O/MKHbI 6bITb COrnacoBaHbl ¢ TpeboBaHNAMM MHTepdelica, ycTaHOBNEHHbIMY B Tabnuue A.6. Bcem
cybnogpsaaumkaMm TpaHCMUCCUI cneayeT NPUBECTU MHAEKChbl NPUMeHAeMbIX haiifioB ¢ AaHHbIMU.

A.4.3 MaTpuubl 4OX/AEeBOro NOTOKa

O6uwee npegcTaBneHve CU U MOMEHTOB MpPW aHann3e ycTanoCcT KOHCTPYKUUI B BUAe mMaTpul, nogcyerta foxe-
BOro MoTOKa noxasaHo B Tabnuue A.7. MaTpuua [AOXAEBOro MoToka MNokasbiBaeT CpefHiol Harpysky Lf gnanasoH
Harpysku (Rj, monHaa amnantyga guddepeHumanbHOR Harpy3ku 418 AaHHOTO LMKAa) U YMCo uMkioB. MeTog nogcyeta
[0XAeBOro NOToKa MCMOMb3yeTca ANA NOAyYeHUss NHPOpMaLMM O Harpyskax v Lukiax U3 BPeMeHHbIX PAA0B Harpysku
(cm. Hanpumep Downing n Socie (1982) uan Matsuishi u Endo (1968) unn ASTME1Q49).

Tab6nuuya A.7— MNpumep MaTpuubl 40XAEBOr0 NOTOKa

[nana3oH Harpysku
CpefHsisi Harpyska

R, r2 R... al

*] 21 n.,

L2 nz, n22 n2/
L..

L, n2 a«
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MaTpuua nogcuyeTa A0XAEBOro NoToka UCMO/b3ylT ANS pacyeTa YCTaNOCTHOW CUMbl KOHCTPYKTUBHOIO 3/1eMeHTa
KOPO6KM nepefay, Takoro Kak yZepXxuBalrLnii pblyar (TOpMO3) UAn NnaHeTapHaa nepefaya, Tak kak cpefHee 3HayeHune
KaXAoro MHTepBasia B LUKIE UMEeT CU/IbHOE BAUSIHWE U3-3a CTYMNEeHU 3aBUCUMMOCTU aMMIUTyAbl HanpsXXeHus oT yucna
LMKIOB HanpshkeHus. B pesynbTate, 3TO MOXeT GblTb MCMNOMb30BAHO A1 MOJIyYEHUS TOYHOrO pacyeTa yCcTasoCTHOro
paspylieHns B npoLecce cpoka Cnyx6bl anemMmeHTa.

3TO He c/iyyaili Ans pacuyeTa cpoka C/yx6bl WecTepHU No (46) (pacyeT 3KCNyaTaluMOHHOrO cpoka Cnyx6bl npu
nepeMeHHOW Harpyske). B aTom cnydyae HeoGXoAMMble faHHble He BK/OYAlOT cpefiHee 3HayeHue HanpshKeHus M3-3a
3aBUCUMMOCTW aMNANTYAbl HaNpPsHKeHWs OT YUcna UMKIOB HanNpsKeHUs, MUHUMasIbHO BO3MOXHOW AN KaX[oro marte-
pvana. Tak 4To AJ/1s1 pa3HbIX CPeAHUX HAMPsKEHU pe3ynbTaT pacyeta HeM3MeHeH.

MaTpuua pacuyeTa [0XAEeBOro NoTtoka, NpuBeAeHHas B Tabnuue A.7. MOXeT GbiTb TpaHCchopMUpoBaHa B BEKTOP-
Hylo chopmy, cofepxallyo CyMMY LMKI0B, MOMTYYEHHbIX ANA KaXA0ro gnanasoHa. PUcyHok 17 nokasbiBaeT Npumep nog-
cueTa AOXAEBOro notoka 6e3 cpegHUX 3Ha4YeHWi Ha AnarpamMmme, KoTopasli Takxe oTo6paxaeT pacnpegesieHue pasnmu-
Hbix DLC B 06LeM cnekTpe Harpysku.

Mpumep nogcyeTa goxaesbix matpuy no DLC

[anasoH Harpy3onHoM1HarbHap Harpyska

a DLC 1.2 MNMpou3BoacTBO aHeprum

DLC 1.13 CeTeBble notepy Npu Npov3BOACTBE SHEPrum
OLC 2.3 HevcnpaBHOCTM rpy NPOW3BOACTBE 3HEPTn
DLC 3.1 3anyck

OLC 4,1 HopmasibHoe ebK/iouBMmne

QLC 6.4 OcTaHOBNEHHbIE

OO00wod

+CB 1.06¢? 1.0E*08 1,06709 1.06HO
Yucno umknos

PucyHok 17 — Tlpumep pacyeTa A40XAEeBOro noroka

A.4.4 PacnpepeneHve A4NUTeNbHOCTU HArpy3kn

M3-3a CBOICTB CWUCTEM LWWeCTePeH W NOALWUMNHUKOB Harpy3ka He TO/IbKO 3aBUCUT OT BENIMYUHbI NPUBOAHOM
Harpysku, HO TakXe OT CKOpPOCTM, NMpW KOTOPOIi BpalwjaeTcsi KaxAblii KoneHuaTblii Ba U NOAWUNHUK. NS NOALMNHUKOB
9KBUBAsNIEHTHasA Harpyska onpegensieTcs YUC/AOM UWMKIOB B YaCTHbIX MHTEPBanax Harpysku. [AnMTeNbHOCTb Harpysku
WNn pacnpepjesieHve Uukna — 3TO YAO06GHbIA cnoco6 onucaTb faHHble O Harpyske A5 NMPOeKTUpoBaHUA KOpo6GokK
nepepau.

MaTpuua 4NnTenbHOCTU Harpysku npusegeHa B Tabnuue A.8. OnucaHHas Harpyska Ao/hkHa 6bITb TOYHO onpepje-
NleHa B COOTBETCTBUU C CUCTEMOW KOOPAUHAT M BblGPaHHbIM 3Ta/IOHHLIM METOAOM.

MaTpuua ANnTeNnbHOCTM Harpysku, npuBegeHHas B Ta6nuvue A.8, MOXeT GbiTb TpaHC(hOPMUpPOBaHa B BEKTOPHYIO
hopMy Zm. cogepxallyto NPoCYyMMUPOBAHHOE BPeMSA UAW CYMMY LMK/IOB AN KaX0ro YpoBHSA Harpy3ku L,. PucyHok 18
nokasbiBaeT NpPMMep YyCTaHOBJ/IEHHOIO B LMK/Max 3a ypoBeHb pacnpefenieHns ANTENIbHOCTU Harpysku.

OnucbiBaeMasi Harpyska [oJ/IXHa 6blTb YeTKO onpejesieHa B COOTBETCTBUU C CUCTEMOI KOOpAMHAT U BblGPaHHbIM
3Ta/IoOHHbIM MeTO/O0M.
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Yucno ymknom

Harpyska Mx/HomMmmanb>«as Harpy3ka Mx

PucyHok 18 — [lMpumep pacnpegeneHus Harpysku BpaueHus (LRD)

Ta6nwuya A.8— lMpumep pacnpegeneHna AANTenbHoOCcTN Harpysku (LDD)

OTHOLLEHWNE KPYTSILLETO MOMEHTa Bpemst OTHOLLUEHNE KPYTALLE MOMEHTa Bpems
(K HOMUHanbHOMY) noJ, Harpyskoi {K HOMWHanNLHOMY) nog, Harpyskoin

1.67 0.04 0.45 7730.0
1.59 0.03 0.38 10200.0
151 0.02 0.30 13100.0
1,44 0.69 0.23 14500.0
1.36 3,16 0.15 15600.0
1.29 26,6 0.08 13700.0
1.21 316.0 0.00 15100.0
1.14 2730.0 -0.08 8.07
1.06 9480.0 -0,15 3.84
0.98 12000.0 -0,23 5.22
0.91 9300.0 -0,30 1.37
0.83 8400.0 -0.38 0.29
0.76 7490.0 -0.45 0.44
0,68 6540.0 -0.53 0.89
0.61 6420.0 -0.61 0.67
0,53 8090.0
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A.4.50nncaHnsa npefenbHO Harpy3kun

MNpeaenbHble Harpy3kyW AO/KHbI 6biTb NpeAcTaB/ieHbl B MaTtpuuax, KOTopble NokKasbiBaloT BeSIMUUMHY OOHON co-
CTaB/sIlOWEN Harpyskn U oJHOBPEMEHHO YPOBeHb 1 npegnonaraemyto asy Apyroii cocTaBnstowenl Harpyskm B MOMeHT
BpeMeHu t, Korga BO3HMKaeT npeaenbHas Harpyska. Mpumep ¢ 10 HauxyAwuMyM BapuaHTamu Harpysku Ans Of4HOM
cocTaBnswowei Harpyskn Mn (B aTom npumepe) npuBeaeH B Tabnuue A.9.

Tab6nuuya A.9— lNMpumep MaTpuubl NpeaenbHON Harpy3kun

Mopsipok " M, Pr P, Ft s DLC 1 *
XH m KH M XHm KH KH KH MUH'1 — c —
1
2
3
4...

Tak Kak Apyrue coctaB/isitolMe Harpy3kn JOCTUraloT CBOEro OTHOCUTE/ILHOTO MakCMMyMa B pasHoe Bpems, Noj06-

Hble Tabnuubl cnegyoT NPefoCcTaBnAaATb ANA KaXAO0W COCTaBNAOWEN Harpysku.
AHHOTMpPOBaHHbIE BPEMEHHbIE PAAbI MOTYT 6bITb MOCTaB/EHbl KaK NpeAHa3HayeHHble AN AafbHeNwWwero onuca-
HUSi COGbLITUS NpeAenbHOW Harpy3kn U nogpasymeBaemble (Da30Bble COOTHOLUEHUS MEXAY COCTaBAAIWMMUN HArpy3Ku.
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Mpunoxexnune b
(cnpaBoYHOE)

O630p NPpOeKTMPOBAHNS M NPON3BOACTBA pejyKkTopa

5.1 BeepgeHuve

HacTosuiee npunoxeHne NOKpbiBaeT BaXHble HEHOPMAaTVBHbIE acneKkTbl MPOEKTUPOBAHUA N NPOM3BOACTBA LUEC-
TepHu.

B2 MpoekTupoBaHue peaykropa

5.2.1 KomnoHoBKa KOpo6kn nepegauy

MoryT 6bITb yCTaHOB/IEHbI TPE6OBaHMS MO KOMMOHOBKE LWeCTepeH BHYTPU Kopnyca.

5.2.2 NMorpy3o4Hble OTBEPCTUA

Bce 60nbluve Basibl AO/MKHbI UMETb NPUCNOCO6eHUs AN NOrPy3kn, Takme kak oTBepPCTUS unn pe3bboBblie OTBEpP-
CTUA. paccynTaHHble ANA XOMYTOB UM 6ONTOB C NPOYLWNHOW ANA NoAbeMa, KOorga ecTb 0CTaTOYHO MaTepuana Mmexay
BHYTPEHHUM AMamMeTpoM U AMaMeTPOM BbICBEP/IEHHOIO OTBEPCTUSA LUECTEPHMU.

5.2.3CooTHOLWEeHNe pa3mepoB

COOTHOLWeHNe pa3MepoB, onpejesniseMoe Kak OTHOWeHue obLeli WwupuHbl 3y6yaToro BeHua b k genvtensHomy
[vameTpy WecTepHu c/,, NokasbiBaeT, Kak 3ybuaTas nepegada pearvpyeTt Ha pasperyimposky. Jna AOCTMXEHUA XOpolue-
ro pacnpegeneHnsa Harpy3km Ha npsAmo3y6oe uunnHapuyeckoe 3ybyartoe Koneco M Kocosyboe UuanHapuyeckoe 3ybuya-
TO€e KOJIECO COOTHOLIEHNE pPa3mMepoB AO/HKHO 6biTb MeHblue, 4eM 1,25. inA ABOVHbIX KOCO3YObIX LMANHAPUYECKNX 3Y6-
yaTbIX KO/leC COOTHOLWEHNEe pa3mMepoB AO/HKHO 6biTb MeHbLle, yem 2.0.

5.2.4 CmeleHne NCXO4HOTO KOHTYypa

CMelleHne NCXOAHOro KOHTypa UCnonb3yeTca Ans:

- npegoTBpaleHns 3apy6ku;

- 6anaHcnMpoBaHUA yaeNbHOro CKOMbXEHUS:

- 6anaHcupoBaHUs TemnepaTypoi BCMbILLKW;

- 6anaHcMpoBaHNA YyCTaNOCTHOM CTOMKOCTbIO Npu paboTe Ha U3rue;

- NpeAoTBpaLleHNsA CXKaTUA BEPXHEN rpaHun 3yba.

CMeleHne NCXOAHOro KOHTYpa AOIXHO 6bITb AOCTATOYHO 60MbLLWKM A5 NpeAoTBpalleHns 3apy6kn n 40CTaTouHO
MasnbIM 4N8 NPeAoTBPaLLeHNA CXKaTua BepxHel rpaHun 3yba. NS yCKOpUTe/ibHbIX LWeCTEPEH BETPOBOW TYPO6UHbLI 06bIYHO
Hauy4lM BapuaHTOM KOHCTPYKLMN AB/ISETCA CMeLleHNe UCXOAHOro KOHTypa Ans 6an1aHCUPOBKU YA eNbHOro cMmelle-
HUA.

B5.2.5 TonwwnHa o6oaa nnaHeTapHoro 3y64yaToro koseca

TonwuHa o6oga nnaHeTapHOro 3ybuaToro koneca A0J/IKHA 6blTb 3KBUBANEHTHON, Kak MUHUMYM. 3 MOoAynsam 3y6-
yaToro 3auenneHuns. JosmkHbl 6bITb pacCMOTPeHbl MPOYHOCTL 0604a 1 3y6a U PUCK CMeLLeHNsA BHELWHEero KonbLua noa-
LWNMHKKA.

5.2.6 LWepoxoBaToOCTb MOBEPXHOCTN 3yb6a WecTepHU

LLlepoxoBaTOCTb MOBEPXHOCTU 3y6a — OAMH U3 BaXHENLLNX (hakTOPOB, B/INSIOWMX HA PUCK TOYEYHOrO BblKpallnBa-
HuA. Tabnuua B.1 ob6ecneunmBaeT peKkOMeHAOBaHHblE MaKCMMaslbHble 3HAYEHUA AN cpefHell NPOU3BOACTBEHHON Le-
poOXoBaTOCTN MOBEPXHOCTM Ra, koTOpas (Mo OnbITy) AaeT AOKa3aHHOE CHWXEHWEe pucKa TOHEYHOro BblKpalUMBaHUS.

Ta6nunuya bl — PekomeHAoOBaHHasA LWePOXOBATOCTb MOBEPXHOCTU 3y6a LECTepHU

LllecTepHs An. um
BbICOKOCKOPOCTHbIE LIECTEPHU WU LIECTEPHN £0,7
MPOMEXYTOUYHbIE LECTEPHU U LWECTEPHN £0,7
HU3KOCKOPOCTHbIE LEeCTEPHU U LWECTEPHN £0.6
HU3KOCKOPOCTHbIE COJIHEYHble W MlaHeTapHble nepegayu £0.5

B.34unctota c60pkm KOpo6KM Nepepay

5.3.1 Yncrtota

Ycnosua c60pku kopobku nepepad A0/MKHbI 6bITb YUCTBIMU C LENbI0 MUHUMW3NPOBaTb UCXOAHOE MOoBpPexXaeHne
NOBEPXHOCTEN NOALIMMHMKA U LWECTEPHU B NPOLECCE HaYa/IbHOrO NPOM3BOACTBA, YTO MOXET NMPOM30ITH M3-3a YaCTUUHO-
ro 3arpsisHeHusi, KOTOpoe akKymynunpyeTcs B KOpobke nepepay B npouecce cGOpKu.
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Cnepyouime pekoMeHAauun [AaHbl NPUMEHUTENIbHO K YC/IOBUAM COOPKM KOPOOGKM nepefad, XPaHeHWo W
nepeHocke:

- KOpPMyCOoB:

- WecTepeH U LecTepHei;

- NOALMNNHUKOB U YNNOTHEHWUI;

- B/10B:

- 3/IEMEHTOB CUCTEM CMa3Kn 1 o6orpesa/oxnaxgeHns, Taknx Kak HacocCbl, TPYObl, WAAHTU, UTUHIN, TENI00BMEH-
HUKN 1 Apyrue CBSAi3aHHble C XWAKOCTAMMW 4acTu, KnanaHbl, pacnbl/iMTeNbHblEe COMa, KOMMEKTOPbl U NOAAOHbI Macna
ANA NOAWNMHMKA.

Bce meTogbl 1 npoueaypbl AO/MKHbI NPUBOAUTL K MUHUMU3ALMN NOTEHUMaNbHbIX NCTOYHUKOB TBEPAbIX 3arpsa3Hu-
Tenen.

5.3.2 Cneynanm3npoBaHHas 30Ha OUYNCTKNU

Bce anemeHTbl A0/IKHbI ObiThb OuunlieHbl nNepes COOPKOW B 30HE, OTAE/IEHHOW OT 30HblI CO0PKU. MOAWNNHUKN
OO/MKHbI ObITb B3ATbl HAMPSAMYO U3 YNaxoBOK NpPou3BoOAUTeNei.

5.3.3 XpaHeHne n nepeHocka

3neMeHTbl A0/MKHbI ObITb JOCTaB/IEHbl B C6OPOYHYIO 30HY BUYMCTOM COCTOSHUW. DTO BK/1HOYAET KOHEYHYIO NPOMbIB-
Ky BHELHUX NOBEPXHOCTEN U MPOMYCK YNCTOro (OM/IbTPOBAHHOIO Macsia No BCEM 3/IeMEHTaM CUCTEMbl CMasKu.

Kak MUHUMYM, 3TU NepeyncrieHHble 3/1eMeHTbl 40/DKHbI ObITh OUYMULLEHbI, YNaKOBaHbl, 3aBEePHYTbl 1 3anaceHbl Tak.
4TO6bI Mblb, MPA3b M YaCTULbl He OCaXAa/lNCb Ha WAW B 3TU 3/1IeMEHTbI. B cnyyaB € eAUHUYHLIMU 4acTAMU CUCTEMbI
CMasKu, TaKMMK KakK HacocCbl, Tpy6bl WM WAAHTU JO0/KHbI 6bITb 06€PHYTbI MW 3aKynopeHbl.

5.3.4 Cneynanm3npoBaHHasa 30Ha cO60pKn

30Hbl C60pPKM KOPOGKM Mepegay — 3TO NPOM3BOACTBEHHbIE 30HbI A1 €AUHUYHbIX YacTeli U 30H o4nCTKU. OHM
[O/MKHbI ObITb YCTAaHOB/IEHbI CMOCO60M, B KOTOPOM 3arpsi3HEHUs OT APYrux NPou3BO/ACTBEHHbIX 30H NpeoTBpaLleHbl.

MprMepbl NOTeHUMaNbHbIX Mep AS18 NpeAoTBpalleHNs 3arpsasHeHunii:

- npeAoTBpalleHne pacnpejeneHns 3arpasHeHus;

- perynsipHasi 0O4MCTKa NO/I0B, KPaHOB, TPAHCMOPTHbIX CPeACTB U APYTUX UHCTPYMEHTOB;

- NpUrofHas 4nMcToTa NOBEPXHOCTN B CHOPOUHbLIX 30HaX.

5.3.5 MMponsBoacTBEHHOE MNOKPbITUE

[O/MKHO 6bITb rapaHTUPOBAHO, YTO 3arpsisHeHMe NpeAoTBPAaLLEHO MPU 3HAYMTESIbHBLIX OCTaHOBKax B npouecce
c6opkn kopo6ku nepegad. OHO [O/MKHO ObiTb MpefoTBpaLLEHO Ob6opavyMBaHMEM WU MOKPbITUEM KOPOOKM nepegay
niMnn anemMeHTOB KOpPOGKWM nepepgau.

5.3.6 [lpoBepka YMCTOThbI

[Ansa rapaHTUPOBaHUA YNCTOTbI B 30HE COOPKM [O/KEH UMETb MECTO MNPOAO/IKUTENbHbIN YCTaHOBEHHbIN Npo-
yecc. MNnaH kayecTBa NPOU3BOANTENA KOPOOKWN nepegay AO/HKEH MOTHOCTbIO ONUCbIBATb KOHTPO/b, UHCNEKLUUIO U Aeli-
CTBUA MO NOAAEPXKKE YACTOTbI.
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Mpunoxexnune B
(cnpaBoYHOE)

PaccmoTpeHue NpoekTUpoBaHWS NOALW MMHNKA

B.1 MpeaBapuTenbHblii BbIGOP NOAWMUMNHUKA

BaszoBblIii pacyeTHbIi pecypc L10. MaH 06. onpeAeneHHbIi B cooTBeTcTBMM ¢ TOCT 18855 nnn katanorom npounsso-
AVTeNsa NoAWunHMKa, MoxeT GbiTb MCNOMb30BaH ANA NpeABapuTe/lbHOrO BbiGOpa MOAWWMHMKOB B NpoLecce MPOekTu-
poBaHMA KOpPOOKM nepegay. OTOT CTaHAAPTU3MPOBAaHHbI MeTo/ pacyeTa AUHAMUYECKN Harpy>XeHHbIX POSIMKOBbLIX MNOA-
LUMMHNKOB OCHOBbIBAETCA Ha 3KBMBA/IEHTHbIX Harpy3ke, CKOPOCTWU, HOMWHA/IbHOWM AMHAMUYeCKO/ Harpyske noAwmnnHuKa
1 YyNpoLeHHbIX AONylieHnii pacnpegeneHns Harpysku. B tabnuue B.1 npuBefeHbl peKOMeH[OBaHHblE MUHUMAasIbHbIE
3HayeHMs 6a30BOro pacyeTHoro pecypca Lni0, 4. gna npouecca npeABapuTeIbHOTO BblIGOpa NOALWMMHMKA. 3HAYeHUsA
6a30B0Oro pacyeTHOro pecypca 1nio, 4. paccunTbiBaloT No hopmyne

£22)

MpaBuno MaiiHepa [O/HKHO WCMNOMbL30BATLCSA AJ11 KOMOGUHMPOBAHHbLIX HAarpy3oK UM CKOPOCTEei, NpuBeAEeHHbIX B
CreKTpe Harpysku nocTas/isieMbiM MPOW3BOAWTENIEM BETPOBONM Typ6MHbI. DKCMOHEHTa cpoka ciyx6bl p paBHa 3.0 gns
LIAPUKOBbIX MOALMNNHMKOB 1 10/3 AN PONMKOBBLIX NOALLIMIMHUKOB.

Tab6nwuuya B.1l — CnpaBoyHble 3Ha4YeHUs 415 6a30BOr0 MokasaTesia cpoka Cnyx6bl LN0 Ans npeAsapuTenibHOMO
Bbl6Opa NoAWwmnnHuKa

Mosny nopumnHm okapocTy 1 Dpt pacHeTI GO oGl LOW 5 dacax
BbICOKOCKOPOCTHOI Ban 150000 — 430000 30000
BbICOKOCKOPOCTHOM NPOMEXYTOUHbIV Ban 25000 — 220000 40000
HU3KOCKOPOCTHO NPOMEXYTOUHbLIN Ban 10000 — 60000 80000
NpOMeXyTouHas COfiHeuYHas nepegava 10000 — 60000 80000
nNpoMexyTouyHas nnaHeTapHas nepejaya 20000 — 150000 80000
HW3KOCKOPOCTHasA NpPoOMexyTouyHas nepegava 10000 — 60000 100000
HW3KOCKOPOCTHOI Ban 5000— 15000 100000

MpumeuvaHns

1 3T cnpaBOYHble 3HAYEHUS GbIIN MOJyYeHbl U3 OMbITa C COBPEMEHHbLIMU KOHCTPYKLMAMKU KOPO6OK nepepad,
B KOTOPbIX WHAEKC CKOPOCTU M-OpM, CHUXaeTCs B YCTAHOB/IEHHOM AuarnasoHe.

2 CnpaBOYHble 3HAYEHVA NPUMEHAIOTCA A9 NOALNMNHUKOB, BbIMO/IHEHHbIX N3 COBPEMEHHOW, LWMPOKO UCMOSb-
3yeMoii. BbICOKOKa4eCTBEHHOW YNPOUYHEHHON cTanun ANA NOALIMIMHMKOB, B COOTBETCTBUM C XOPOLIMM MPOU3BOACTBEH-
HbIM OMbITOM ¥ B OCHOBHOM TPaAMLMOHHOW KOHCTPYKLMK, YTO KacaeTca (hOpMbl KOHTAKTHO NOBEPXHOCTU POSIMKOBbIX
3/1eMeHTOB.

3 3HauyeHVa B 3TOW Tabnuue BepHbl 415 PacYeTHOro cpoxa CAyx6bl B 20 /1eT 1 AO/KHbI GbITh YTOUYHEHBI A1
KOHCTPYKLUIA C pas/iMyHbIM pacyeTHbIM CPOKOM CyX6bl.

4 O6bIYHO He CyLeCTBYeT AOCTYMHOIO 3Ha4YEeHNA IKBUBASIEHTHOW Harpysku A5 BXOAHOTO Basia.

B.2 MeToA CHUXEHUA HArPy3KN AYeiikn

B.2.1 Uenb

HacTosee npunoxeHue npegnaraet pasHble MeTObl A1 CHVXEHUA Yyncna fAvyeek B AaHHOM CMeKTpe Harpysku.
Heo6Xx04MMOCTb CHUXEHUA Yncna Aueek U NpUMeHseMblii MeToA [O/KHbI GbiTb COrlacoBaHbl MexAy Npov3BoAuTens-
MU NOAWMNNHUKA, KOPOGKN nepefay u BETPOBOW TypbuHbl. CHUXEHMEe Yncna sveek AO/HKHO 6biTb NOAAepXaHO aHanu-
30M HeonpejeneHHoCTel, 4N rapaHTUPOBAaHWUA TOTFO, YTO MeTO/, NO3BOJISET OCTOPOXHO OLEHUTL CPOK C/TYX6bI NOALWMNM-
HUKa.

MeToapl, NpeAcTaB/ieHHble 3eCb, NPUMEHVMbI TOJ/IbKO A1 NOALWMNNHUKOB, KOTOPbIe MPEeMMYLEeCTBEHHO Harpyxa-
10TCS pe3y/ibTUPYIOLWMMY CUiaMu OT KPYTALLero MOMeHTa potopa. 3TO OTHOCUTCS K 6O/bLUMHCTBY MOALWMMHUKOB KOPO6OK
nepefay, HO CyLeCTBYIOT M UCKIOYEHUA. [IPUMEPOM TakKoro UCKHOUYEHUS MOXET ObiTb Takas KOHCTPYKUWUS BETPOBbIX
Typ6uH, rae BXOAHON Ban nepejaeTt Apyrne MOMEHTbI U CUMbl OT [/1TaBHOTO Basna v potopa. flanee mMetoApbl, npeAcTaB/eH-
Hble 3/leCb, UITHOPVPYIOT ApyrMe BO3JeiiCTBUSA, Takme Kak BUGPaLUnN UK BeC 3/1eMEHTOB, A1 YNPOLLEHUS.
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B.2.2 O6beanHeHne cocefHUX A4YeeK Harpy3sku

Camblii MPOCTOI CNoco6 YyMeHbLUTb YUC/IO AYeeK — 3TO 06beAUHUTb Psii COCeAHMX AUYEeeK, Kak nokasaHo Ha
pucyHke 19. Mpn NpUMeEHEeHUN 3TOro MeToga Harpyska CHWKEeHHO!R A4Yelku foskHa 6biTb MakCUMasbHOW Harpyskoi
MNCXOOHOW AUeiikn Harpysku, He peKkoMeHAyeTCsl UCMOoNb30BaTb MeHee, Yem 20 siueek Harpy3ku. Pasmep wara Harpysku,
KOTOpbIi onpegensieT Aveliky, HEO6XOAMMO COXPaHSATb HEUM3MEHHbIM. YMCNO siueek, KOTopble 06GbEANHSIOTCA BMecTe,
Heo6s13aTeNIbHO NOALEPXMBATH MOCTOAHHbIM.

CHwmxeHHoe LPD

Lunkn
PUCyHOK 19 — YMeHblUeHne Harpysku f4yelikn o6befMHEeHNeM COCEeAHUX SAYeeK Harpysku

Yncno UMKNOB /1, U YPOBEHb Harpyskn Ri fvelikm y B yMeHbllaeMOM CMEeKTPe Harpy3ku paccyuTbiBaloTCA Mo
cnegyowmm hopmynam:

= (23)

P, =*1axr-,,<B). (24)

roe / = [N ... T] — sYeiikM UCXOAHOrO CNEKTPa, 06beAUHSIEMbIe BY SiUeeK CHUXXEHHOTO CNekTpa Harpysku.
Pj — ypoBeHb Harpysku y-ii auelikyu CHUXAeMOoro CrnekTpa Harpysku;

P, — ypoBeHb Harpysku liii S4eikn NCXOAQHOro CneKkTpa Harpysku:
N, — YNCNO LMKIOB y-ii AYEliKN CHMXaeMOoro crekTpa Harpysku;
N, — 4YMCNO UMKIOB i1 AYeKn NCXOLHOr0 CnekTpa Harpysku.

B.2.3 CpegHeB3BelleHHas Harpyska

3TOT MeToA CHWKEHUS 4Yucna siueek Mcnonb3yeT NpaBuo MailiHepa ANna onpefeneHus cpefHeB3BeLIEHHON’
Harpy3ku Osi Kaxpaoi siueiiku CHUXaemMoro crekTpa. Takasi )Xe 3KCMOHeHTa cpoka CNyX6bl WCMNONb3yeTcss B pacyetax
6a30BOro pacyeTHOro cpoka cnyxb6bl L~ , cornacHo c (21).

Yncno sYeek CHWXaeMOro crnekTpa AOJ/IKHO 6biTb He MeHee 20. YnMcno Aveek, KOTOpble 06bEANHATCA. He
TpebyeTca noafepxuBaTb NOCTOSHHbIM.

Yncno umknoB s onpepensietca no opmysie (23). a ypoBeHb Harpysku P, y-il suelikm CHMXaemMoro cnektpa
Harpysku paccumTbiBaeTCa NO CaeAyoLlWeMy YPaBHEHWIO:

1p

1(P<P 1<)
t=] (25)
al =

rae i = [N ... ?) — AYelikn MCXOAHOrO CNeKkTpa, 06beAnHsAeMble BY AUEKM CHUXKEHHOrO CnekTpa Harpysku;
P(— ypoBeHb Harpysku y-ii Asueiiku CHMXaeMOoro criekTpa Harpysku;
P, — ypoBeHb Harpysku it sueiikn NCXOAHOro CrekTpa Harpysku:
N1 — 4YMCNO UMKNOB Y-li AYelikN CHUXaeMOoro cnekTpa Harpysku;
N, — 4YXCNO LMKNOB lili AYEeNKNn NCXOAHOro cnekTpa Harpysku;
p — 9KCMOHEHTa cpoka CnyX6bl, NCMONb3yeMas B pacyeTax pecypca NoAWWMHUKAE.
B.2.4 CpeaHeB3BelEeHHbIi CPOK C/TYXObl
MeToAbl, onucaHHble B B.2.2 1 B.2.3. nogBOAAT WUTOr YCTaHOB/IEHHOW 3KCMOHEHLUMaIbHOW CBA3U MeXay YPOBHEM
Harpy3kM W CHWXeHMeM cpoka Cnyx6bl oTAenbHOW Advelikn. OfHaKo MOAMMULMPOBAHHbLIN 6a30Bblii pacyeTHbIN
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pecypc Lnmf cornacHo [21] — 3TO DYHKUWUSI NOKA/IbHOTO AAaBfIEHWS B KOMGMHALMM C napameTpaMy 3arps3HeHus u
CMaskum BC M K. OTO O3HAYaeT, uTo siueliku ¢ 60/blUeil HAarpy3Koil M3HaWMBAKTCS NPONOPLMOHA/IbHO 6biCTpEe, YeMm
paccunTaHo B COOTBETCTBMU C NPEACTABNEHHBIMU MeTOAaMU. ITO MOXET NMPUBECTM K MPEBBILEHNIO OLEHKN PACYETHOTO
pecypca no CpaBHEHMWIO C AeTallbHbIM aHa/IM30M AYEliKN 3a AUEKOIA.

MeToA cpefiHEB3BELIEHHOTO pecypca A1l CHUXEHUS CMEKTpa NPOU3BOAUTCS HENIMHEWHO C YYeTOM MPUMEHEHMS
BbICOKOrO pa3peLleHnsi CHUXAeMOMY CMEeKTPY Harpysok, rae pacxofyercsi 60/bliast 4acTb pecypca, ¥ HA3KOro paspelue-
HUA 4151 HA3KMX HarpysokK, rae pacxofyeTcs Masnasi 4yacTb pecypca. Pacxog pecypca oTAeNbHON sueiiku cnekTpa Harpysku
paccuuTbiBaeTcs:

cy 100

(26)
1(P? m>)
1-n
rae CLI, — cHuxaeMblli MHAEKC CpoKa CNyX6bl M- S4elkn cnekTpa Harpysku. %.
P, — ypoBeHb Harpy3ku bii fuelikn crnekTpa Harpysku;
n, — 4uncno umknos hi\ Ayeiikn cnekTpa Harpysku;

T — 4YMCNO LUUK/IOB CMeKTpa Harpysku;
p — 9KCMOHeHTa cpoka CNyXGbl, UCNONb3yeMasi B pacyeTax cpoka Cnyx6bl NOALIMMHUKA.

Mpu Hagnexatwem NpUMeHeHUN CreayoWwmnX Waro 3Toro MetToAa MoxXeT 6biTb JOCTUTHYTa BbICOKas TOYHOCTb (MO
CpaBHEHMI0 C WUCMNO/Ib30BaHMEM WCXOAHOr0 CMEeKTpa Harpy3oK A4Yeiku-sa-ayeinkoil) yxe MNPUMEPHO Mpu T. paBHOM
10 aveiikaM. NMpuMeHeHVe cneaylOWUX LWaroB pekoMeHAyeTCsl, Korga Bpems pacuyeTa 3HauyMTesIbHO, HanpuMmep Koraa
MNCMOMNb3YyHTCA YCOBEPLIEHCTBOBAHHbIE MOAENN ANA PACCMOTPEHUA NepeMeHHbIX COCTOSIHUIA NoAWmnnHuKa.

MepBas Avelikaj = 1 CHMWXaeMOro crnekTpa Harpy3kum CyMMuUpyeT LMK/bl BCEX siueek C 06paTHOI Harpyskoi no
CPaBHEHUIO C UCXOAHbIM CNEKTPOM Harpysku. YpOBeHb Harpysku 3ToW siuelikv A0/1KeH GbITb YCTaHOBAEH MakKCUMasibHOW
ob6paTHOI Harpyskoil. fueiika / = 1 goskHa 6bITb YTBEPXAEHA B CHMXAEMOM CMeKTpe, AaXxe B cfiyyae pasfeneHus
BPEMEHWN UIN CHMXEHHOTO MHAEKCA CpoKa CNyXObl 3TOWN sivelikun (MoYTU HOJb).

MocneaHss svelika j = T CHWXAeMOro CrekTpa Harpysku BK/lOYaeT MakCUMasibHbI 3KCMyaTaunoHHbIN KpyTsi-
LKA MOMEHT, Hanpumep, HamBbiClwyto sveiiky LDD unn LRD. YpoBeHb Harpysku 3TOW siYeiikyn fo/KeH OblTb yCTaHOBEH
KaK MaKCUManbHbIi 3KCN/yaTauMOHHbIM KPYTAWWA MOMEHT. Aueiika j = T [0/XKHA 6biTb YTBEPXAEHA B CHUXaeMOM
cnekTpe, Aaxe B cny4vae pasfefieHus BPeMEeHW WU CHWXEHHOTO MHZAeKca cpoka cryx6bl 3TOW sUeiku (NoYTy Hob).

CHuxaemblii MHAEKC cpoka cnyx6bl CLI paccunTbiBaeTca AN KaXAON AYEKM UCXOLHOro cnekTpa Harpysku.
3aTem suveliku CyMMUpYHOTCA Tak. 4ToObl CLI KaXA0W siYeiikn CHMXaeMoro crnekTtpa Harpysku 6bin meHee yem 25 %.
Ecnun HeckosibKO OTAENbHbIX AYEEK UCXOAHOIO CNeKTpa Harpysky yxe npesbiwaeT 3TOT MMUT, 3TU A4eliKn [O/KHbI ObITb
HanpsiMyto TpaHC(OPMUPOBaHbl B CHWXaeMblli CNekTp. B aTOM cny4yae [O/KHO OblTb PacCCMOTPEHO TOJSIbKO TOYHOEe
paspelleHne UCXOAHOTO CreKTpa Harpysku.

OpfHa A4Yelika CHUXaAeMOro crnekTpa Ao/HKHa BK/IoYaTb HOMUHANIbHYIO MeXaHW4YecKyto Harpysky. CHMXaeMblil UH-
[eKc cpoka cnyx6bl CLI (405 3TOW OTAENbHON AYeiikn) AOMXEH AOCTUTaTb MakCUMyMa.

Auveikn ¢ 60NbWMMN N MEHBLUMMK HarpyskaMy 06befMHAOTCS TakK, UTO6bl CHMWXAEMbIli MHAEKC CpoKa CnyXo6bl
NOCTOAHHO CHWXacsa ANA 06enx CTOPOH, Kak NnokasaHo Ha pucyHke 20.

PasgeneHne BpemMeHW AO/HKHO MOCTOSIHHO CHMXaTbCA OT HY/NEBOW Harpysku [0 MakCUMasbHOU 3KcniyaTaunoH-
HOI Harpysku, Kak nokasaHo Ha pucyHke 21. [lBa BblWeEYNOMSHYTbIX KPUTEPUSi OTHOCUTE/IbHO CHUXAeMoro nHAaekca
cpoka cnyx6bl CLI OMKHbI UMETb 60/bLUYI0 BaXHOCTb, YEM pacnpepeneHne pasgesieHUs BpeMeHu.

PucyHok 20 — CHukaemblii nokasarens PuCyHOK 21 — Pacnpe/eneHne Cpoka CryxGbl
pasgeneHuns BpemeHun (CU)
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Yncno UMKMIOB N. oNpeAensieTcsi cornacHo popmyne (23). a ypoBeHb Harpy3ku P. j-u siUeliku CHUXAeMOro crnekTpa
Harpysku paccumntbiBaeTcsi o cregytoueii popmyne

T VP
P.= n @7

rae [n ... T] — si4elikn NCXOAHOro cnekTpa, 06beanHAEMble Bj fiYeeK CHVKEHHOTo CrekTpa Harpysku:
P — ypoBeHb Harpysku /-ii auelikn CHMXaeMOoro crnekTpa Harpysku;
P, — ypoBeHb Harpyskun Al A4elKn NCXOAHOro CNeKkTpa Harpysku:
Iy — 4YMCNO UMKNOB j-ii AYelikn CHUXaeMOoro crnekTpa Harpysku;
n, — YNC/I0 UMKIOB Al A4eiiku NCXOAHOro CneKkTpa Harpysku:
P — 3KCMOHeHTa cpoka CnyX6bl, NCNOMb3yeMas B pacyetax cpoka Cryx6bl NOALWNNHMKA.

JKBMBASIEHTHAA CKOPOCTb M7 , HArpysku svelikv j fo/kHa 6biTb CpefHEB3BELEHHON CKOPOCTbIO ANA Kaxaol
MNCXOLHO AYelik1 | C COOTBETCTBYIOWMUM pa3gesieHnemM BpeMeHu siueliku LDD wnam LRD.

Ecnn oueHeHHbIli CHMWXaeMblli UHAeKC cpoka cnyx6bl CLI cywecTBeHHO OTK/IOHSieTCs OT noTpe6aeHns cpoka
CNyX6bl, pacCYNTaHHOrO B UTOrOBbIX pacyeTax No [21). CHWXEeHWe crnekTpa Harpy3ku AO/KHO ObITb NepecMOTPeHO A0
OOCTUXEHUS NYYLLIEro CXoxXaeHus

B.3 YNpoOLleHHbIN pacyeT KOHTAKTHOIO HanpsXeHUs NoAWNNHNKa

B.3.1 Uenb

HacToslee npunoxeHne o6ecneyvBaeT yNpoLEeHHbI MeTo pacyeTa MakCUMaslbHOTO KOHTAKTHOrO AaB/fieHus B
chepunyecknx, LUINHAPUYECKUX N KOHYCOO06pasHbIX pagnanbHbiX PONNKOBLIX noawunHukax (SRB. CRB. TRB). akcnnya-
Tupyrwmxca 6e3 Hatara. [jna TopongansHbix nogwmnHukos (TORB) goskHa 6bITb UCnonb3oBaHa meToauka SRB. 3T10T
MeToJ npefHasHayeH He AN 3aMelleHUa pacluMpeHHbIX pacyeToB cpoka Cnyx6bl NOALWMNHUKE, a CKopee ANS co3ja-
HUS NpeAcTaB/ieHMs O TOM. YTO pacliMpeHHble MeToAbl ABASAIOTCSA Crneuuasn3npoBaHHbIMU A1 NPOM3BOAUTENA MOA-
WMNHUKa. BbICOKOTOUYHbIE MeTOoAbl pacyeTa KOHTAKTHOro HanpsiXeHus onucaHbl Reusner (1977). Hartnett (1980) un
DeMul (1986).

B.3.2 Bnustowume haktopbl

MeToa onpeaensieT Tpu pakTopa, ONUCbIBAOWUX pacnpesesieHne Harpysku B nogwunvuke K. KT u K,c. M3-3a
[BOSAIKOBbIMYK/IOr0 KOHTaKTa camoe 60/1bloe KOHTaKTHOE JaB/ieHne BO3HUKAET B KOHTaKTe pPo/sinKa C BHYTPEHHUM KONb-
LoM. OTOT MeTo/A AOCTYNEeH TONIbKO KOHTaKTa BHYTPEHHEro Kosibla C POSIMKOM WM NOALMNMNHUKOB CO CTa/lbHbIMW POSIMKamMmu
N KonbLUamu.

MeTop obecneunBaeT nepsoe NpubAMXeHWE ANA KNHOYEBbIX (DAKTOPOB U pe3y/bTUPYHOLWEro KOHTAKTHOro AaBrie-
HUS. Ha npakTuke AONOSHUTENbHbIE BAMAOWME (hakTopbl BKIHOYAIOT MUKPOreoMeTpuio NoAWUNHNKa, cuctemy noaaep-
XKW XECTKOCTU M TUN NOoAWNNHUKA. DTOT MeTo[ He NMPUMeHSeTCcs, ecan Moaudurkauum posikoB U GEroBbIX JOPOXEK
[0CTaTO4Hbl AN NpefoTBpaLLeHNs] BbICOKMX KPaeBblX KOHTAKTHbIX HaMpshXeHW.

B.3.3Mpouepypa

B.3.3.1 3kBMBasieHTHasA Harpyska noWwmnnHuKka

OcCHOBbIBasiCb Ha AelicTBYIOWEN pagnanbHOi Harpyske F, n geiicTBytoleil oceBoii Harpyske F3. onpegensietcs
akBuBaneHTHan Harpyska PO. Micnonb3yloTcsi ctatmueckre koapguumenTsl X0 Y0. onvcbiBaowme CBsisb Mexay npume-
HEHHbIMW Harpy3kamy u MakCMMaslbHbIM HanpsbhkeHveMm, 6e3 gob6aBneHUs gMHaMUYeckux hakTopoB:

P0=X0 Fr+YO0 4da,
Pg=F, ecin X0-F,+Y0*F3£ F,, (28)
roe Fr — MakcumanbHas paguvanbHas Harpyska. H;
Fa — makcumanbHas oceBas Harpyska. H;

X0 — koathpuLmMeHT cTaTMHeCKOW pagnanbHOW Harpysku, cMm. no taénuue B.2;
Vo — K03adh(puLmMeHT cTaTMYeCKOl 0ceBOl Harpysku, cMm. no Taénuue B.2.

Tab6nunuya B.2— KoahppuumeHTbl CTaTUHECKON Harpy3ku Ans pagnmanbHbiX NOAWUNHUKOB

OfHOpPAAHbLIV NOALLMIMHUK AsyxpagHbiA MOALTH/K
Tvn pagrasibHOI MOALLMIMHMKA
*0 Vo *0 yo
chepunyecknii ponnKoBblii 0.5 0.22-cth «0 1.0 0.44-cfgoo
MOAWUMHMK
UMANHAPUYECKNI PONNKOBbIA 1.0 0 1.0 0
NOAWUMHUK
KOHYCcO06pas3Hblii pONNKOBbIA 0.5 0.22-ctg co 1.0 0.44c(gcio

noAWNNHUK
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B.3.3.2 MakcnmanbHas Harpy3ka poJiIMKOBOro 3/IeMeHTa

KoM6rHMpOBaHHas BHewWwHsas cuna PO pacnpocTpaHsieTcs Ha psifi PO/IMKOBbIX 3/1IEMEHTOB, cO3j4aBasl CTaTU4yeckun
HeonpeeneHHyo ONopHyt cuctemy. OCHOBbIBasiCb Ha MeTogfax, onucaHHbiX B [47], pacnpegenieHne Harpysku moxeT
6bITb ONpeAeneHO B3aMMHbIM CMELLEHMEM KOJeL U pacyeTOM COOTBETCTBYIOLW e AehopMaLnum posIMKOBbIX 3/1IEMEHTOB.
MakcumanbHasi Harpyska o4HOro posuvka Ans 6e33a30pHOro MoALWMNHUKA coCcTaBnseT:

= H 29
Z cos«0 ! (29)

rae K — KO3 UUUEHT pacnpefesieHuss Harpysku A5 MaKCMManibHO HarpyXeHHOro posivka. OH paccunTbiBaeTcs u3
COOTHOLWeEeHNs

k=Q Z cosxp (30)

rae Kk =4,06 npy HyneBOM BHYTPeHHeM 3a3ope 1 180" 30He Harpysku. PUCYHOK 22 noka3sbiBaeT J/14N18 pas3InUHbIX ypoBHel
BHYTPeHHero pajuanbHoro 3asopa G,, K 3aBUCUT OT COOTHOLIEHNA

PucyHok 22 — BnuvsiHve 3a3opa W HaTsra Ha pacnpefeneHuve faB/fieHns B pagnasibHbIX
PONNKOBbIX NOALWMNHUKaX (cornacHo [47])

Ynpyras noctosiHHas CiL paccuuTbiBaeTcs no popmysie

C* =26200 " (32)
rae L, — addekTMBHaA ANnHa ponuka, MM:
Z — 4YMCNO POSIMKOBbIX 3/IEMEHTOB B PAAE MNOALIMNMHUKA;
G, — BHYTPEHHUI paAnanbHblii 3a30p B COGPAHHOM COCTOSIHUU, MM.

MNepemeHHasa G, foxHa 6biTb 60/blIe, YHeM HO/Mb ANS NPEeAOTBPALLEHNss YUC/IOBOI HecTabunbHOCTU. Huswas
rpaHuua Ha npaktmke — G, = 0.0005.

Annpokcumupylowas Kpvsas ANs K A0S paguanbHbiX NOAWWNHUKOB, 3KCNyaTUPYOLWMXCSA ¢ 3a30pOM, onpese-
nsetcsa no hopmyne

-0.7911

K = 4,05 + 0.3209 (33)
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PUCYHOK 22 pacnpocTpaHsieTcs Ha paguasbHble MOALWMNNHUKA C KOHTAKTHbIM YI/IOM C~. 9KBUBAJIEHTHbIM HYJIIO.
BHegpeHue On B ypaBHeHVe U 3aMelleHne pagmasnibHON Harpyskun f, Ha KOMGUHUPOBAHHYO 3KBUBA/IEHTHYO Harpysky PO
ob6ecneunBaeT 06w cnyyai

-0.7911

K =4.05 + 0.3209 (34)

C n3BeCTHbIMW YNpYyroli noctosiHHOW Cic n koadhduymeHTom K. hopmyna (34) No3BONASET pacCUUTbIBaTb Harpysky
Ha MaKCMMasibHO Harpy>XeHHbI POSIMKOBbIN 31emMeHT no dopmyne (29).

B.3.3.3 KoathpnumneHTbl KOHTAKTHOTO faBAeHuns

PucyHok 23 oTo6paxaeT paccmaTpuBaemble NPOEKUUU U onpeaensieT HOMeHKNaTypy MOACTPOYHbIX WHAEKCOB
ypaBHeHWil. O6paTUTe BHUMaHWE Ha TO. YTO BbINYK/Ible KPUBbIE — MOMIOXNUTENbHbIE, BOTHYTble KpUBble — OTpULLaTE b
Hble. KacaHne S — 3T0 OTHOLWEHNE pajnyca KpMBU3HbI BHYTPEHHEr0 KO/bLa K paguycy KpUBMU3Hbl posivka, o6a Ha obLem
BU/E 2 NO OCY POSIKOBOrO 3/1eMeHTa, CM. hopmyny

S=|ls I°. (35)

3HayeHne S Mo onpejeneHnio 60/blie UM 3KBMBasIeHTHa eAnHuue. CTaHfapTHbIE 3HAYEHUS A1 CNPaBOYHbIX
reoMeTpuyYecknx napamMeTpoB A8 06LWMX KOHCTPYKUMI NOAWNMNHUKOB, NPUBOAALWNX K 3HaYeHnam S mexay 1.03 n 1,08,
npueefeHbl B [21]. PeanbHas KOHCTPYKUMSA NOALWMUMHUKA MOXET OTK/IOHATLCA OT 3TUX CTaHAaPTHbIX 3HaYeHuii BNIOTh [0
S=1.01. AnA npepoTBpalieHUs YMC/EHHOW HecTabuNbHOCTM MUHMMaNbHOe 3HayeHume S ycTaHaB/IMBAeTCHA SKBU-
BasieHTHbIM 1,001.

A — ob6wwnin Bug 1
B -- o6wunii Bug 2

C- Teno1l
O - Teno2
PucyHok 23 — HomeHknatypa KpuBbIX MNOALIMNMHUKA

dopmynbl € (36) No (43) NO3BONAKOT paccymTaTb KOIMULNEHTbl KPUBU3HbI A1 TOYKU U JIMHUN KOHTaKTa:
2

on (36)
ana CRB n TRB:
Pi2 = 0: (37)
ana SRB:
P'2- - PI2'S: (38)
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P21 = (39)
cos«o™ Y -
ana CRB n TRB:
P2=0: (40)
ansa SRB:
-2
p2 =" (41)
-+D-
typOM - PIl + P12+ P2 + P22: (42)
-Pnno = Pi« + P21: (43)
00ST = ™Ut~"12+P2i-P 22) . (44)
“ oM™
roe S — TOYKa KOHTakTa BHYTPEeHHero Kosibua:
Ddm — BHeWHWli AUaMeTp WapUKOBOI AN PONNKOBOI YCTAHOBKM, MM:
Dw — guameTp apvka Wi ponvka, Mw;
«0 — HOMMWHa/IbHbIV KOHTaKTHbIV Yron NOAWWMHUKA, rpag,

C koadhhpnumneHTamm KpMBU3HbI U CyMMapHbIMU KoadduruymeHTamn (Ippavu n 1pJ/io), Tpebyetca paccumTtatb KO-
duymeHTbl Hertzian gna nogcyeta HanpshkeHUs. 3HaYeHUsa p 1 v B TabnnuHoli oopme cornacHo [47] ssBnatoTca yHKUnen
OT COS T. YpaBHeHus ¢ (45) no (48) onucbiBalOT annpoKCUMaLUIO 3TUX 3HAYEeHWIA:

ecnncosT> 0.87. 10

p = 1.396748 «COSI°*65242 (1 _ cos T)-0 373» (45)
nHave
p =5.6864 ecosT4- 6.0607 ecos T3+ 2.7985 -cos 12+ 0.35289 «cos 1+ 1.005; (46)
ecnu cos 1> 0.87. 10
v= 0.683241 cos 104 *(1- cos T)-° ,89343. 47)
nHave
v=-0.30365cosr3+0.373719- cos 12- 0.67694 cosT +1.0014. (48)

C M3BECTHbIMU 3HAYEHUAMW P U V pa3Mepbl KOHTAKTHOro annunca Hertzian, npeactaBneHHble Ha PUCYHKe 24, MOryT
6bITb paccUuTaHbl:

2-a = 0.0472-p- :K 9—; (49)
A point
2b=0.Q472-V+31 Q _ . (50)
point
PucyHok 24 — PacnpegeneHne HanpskeHust no a/1/IMNCOUAHON KOHTAKTHON 30He
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B.3.3.4 KOHTaKkTHOe flaB/fieHne

MakcumanbHOe KOHTaKTHoe faBsieHne B SRB paccuntbiBaeTcst 4151 3/1/IMNTUHECKON KOHTAKTHOW 30HbI, yUUTbIBas
kacaHne. MakcnManbHOe KOHTaKTHoe aaBneHuve Ans CRB mn TRB paccuuTbiBaeTcs ANS JIMHEHOW KOHTaKTHOW 30Hbl,
MOANMNLNPOBAHHOW 3MNUPUYECKUM KO3 DULNEHTOM, KOTOPbI BbIYMCNSAET OCEBYH BbIMYK/NOCTb POSIMKOB U GeroBoi
[OPOXKN BHYTPEHHEro Kosblia.

dopmynbl (51) n (52) onucbiBalOT HeperyiMpyemoe KOHTaKkTHOe AaBJieHne B COOTBETCTBUM C [47):

Phno - ! (51)

A> =~V 0 (Ippdv2 . (52)

[Ns WwapukoBbIX MOAWMNNHUKOB MakKCMMasibHOE KOHTakTHOEe HarnpshkeHue MOoXeT 6biTb anmnpoKCUMUPOBAHO U3
cTatnyeckoro koapduuymneHta 6esonacHoctn SO:

+
Po = A200 N/mm2sS,, 3 .

(53)

B.3.3.5 KoathhmuymeHT pasperyimpoBku

ANa UMNNHAPUYECKMX U KOHYCOO6PasHbIX LWapWKOBbIX MOALWMWMHUKOB, Ha KOHTaKTHOE AaB/ieHne BiusieT paspery-
nupoBka 6eroBbIX JOPOXeK, NpeAcTaB/ieHHast Yr/ioM Hak/loHa Basa 9t. ycTaHaBNMBaeTCst eANHNLLE AN chepnyecknx
POSIMKOBbIX NOAWMWMNHNKOB, KOTOpPble CBOGOAHO MOAAAITCA pasperysvpoBke:

ecnu L,,alDW< 1,3 T0

K, =0.00105 B3 + 0.00406 et + 0,9986. (54)
nHauve
K» = 0.0042- 07 - 0.0092-0A+ 1.013. (55)

rAe eC— Hak/I0H pa3pery/IMpoBKN Basna B AyroBbiX MUHyTax.

K, paBeH eguHuLe Ana chepuyecknx posIMKOBbIX NOAWNNHUKOB, A1 APYTUX TUMOB MNOAWUNHUKOB — eAnHuLE Un
6onbLle.

B.3.3.6 KoadppuuneHT okpyrneHumsa CT

Ecnu paccunTtaHHas A/IMHA KOHTaKTHOM 30HbI 2a (MoNHasA ANVHA 3Nnunca — pPUCYHOK 24) npesbliwaeT addekTmBs-
HYl0 AIMHY pofivka Lwe, TO KOHTaKTHas 30Ha OKpyr/isieTcsi. 3TO pacCMOTPEHO B pacyeTe MaKCHMaslbHOro HanpshkeHus
Kak KoadhduumeHT okpyrneHuss Cr. ®opmyna (56) o6ecneumBaeT annpoKCMMaLnto 3Toro koapuymeHTa

Ecnv ANnvHa KOHTaKTHOW 30HbI annunca 2a (MonHas A/IMHa 3//IMnca — PUCYHOK 24) MeHblle, YeM ahdekTnBHasA
AnvHa ponvka Lwe. To C- ycTaHaBIuBaeTcs 3a efuHuLy.

B.3.3.7 OTHOWEHME MaKCUMasIbHOTO K MUHUMaIlbHOMY JIMHENHOMY KOHTaKTHOMY AaB/IEHUIO

OTHOLWEHNE MakKCMManbHOro K MUHUMasrlbHOMY JIMHEIHOMY KOHTakTHOMY gasrieHuto ans CRB n TRB 6bi10 ycTa-
HOBJ/IEHO 3MMUPUYECXUXTU UCTbITATENIbHLIMW pacyeTaMn B COOTBETCTBUM C [21J ANnA AnamMeTpoB BHYTPEHHMX Kosew, noj-
LWnnHUKoB mexay 80 n 500 MM 1 KOHTaKTHbIX HanpsikeHuii mexay 800 n 2500 Mna. YpaBHeHue (57) npuBoguT annpok-
CUMUPYIOLLYIO 3aBUCUMOCTb 3TUX UCMbITATe/IbHbIX pacyeToB

KN=1+3185(p,Ird ,3633. (57)

MakcumManbHOe KOHTakTHOoe HanpsxeHune pAna SRB MoxeT 6biTb paccunMTtaHO C MCNOMb30BaHMeM hopmysbl
ANNNTUYECKUX KOHTaKTHbIX 30H. B aTom cnyyae Ky onpegensietca no popmyne (58)

K* =£i B . (58)

=-EL
Pire  FO1
B.3.3.8 PacueT KOHTaAKTHOro HanpsXeHnsa
MakcumanbHOe KOHTaKTHOe HamnpshkeHue 3TO paHee pacCUMTaHHOe KOHTaKTHOe faBsieHue AN NTUHEeAHOWN KOH-
TaKTHOW 30HbI pi,nec yyeTom KoadhuuymeHToB KT u K*,, onucaHHbIX Bbille
Ar>ak = K.fK,n'Plino. (59)
rae ptax — MaKCMMaslbHOe KOHTaKTHOe HanpshkeHue. Mna:
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KIC — OTHOLWeHNe MaKCMMaNbHOIro KOHTaKTHOrO AaB/IeHNA K KOHTaKTHOMY AaBN1€HUI0 NPW NMHEHOM KOHTakTe 6e3
pasperynnpoBku;

Kn, — OTHOWeHMe MaKCUMasibHOTO KOHTAKTHOrO AaB/lIeHUs C pPasperysiIMpoBKOA K MakCUMaslbHOMY KOHTaKTHOMY
faBrieHnto 6e3 pasperyimpoBku.

B.4 PacueT TONWMWHbI NJIEHKN CMa3kKun

TonuwmHa NAeHKN CMaskym uMeeT pellarolee BAUAHUE HA NPOU3BOAUTENBHOCTb U HAaAEXHOCTb POJSIMKOBbLIX 3ne-
MEHTOB MOALWMUMNHUKOB. ns pacyetoB pecypca B TOCT 18855 u [48] cogepXnUT amMnupuyeckyto annpokcumaumio, noaxo-
LAWY AN 60/bLUMHCTBA KOMMEPYECKUX CMa3oK.

Ecnn ucnonb3yloTca anbTepHaTUBHbIE CMasku, TO crnegyolwmne mMeToAbl MOryT 6biTb MPUMEHVUMbI NPU annpoKCcu-
Mauunm [eiCTBUTENbHOW TOMWMWHBLI MAEHKA C 3TUMU CMasKkaMW, TaK Kak aKCnepumeHTasbHas NpoBepka peasibHOl
TONWMHBI NMIEHKN 3aTpyAHeHa.

CyuecTByeT MHOXeCTBO MeTOA0B, KOTOpPble 6bIM pa3paboTaHbl NS pacyeTa TOAWUHbLI NIEHKN ANSA NOAWNNHU-
KOB C POJINKOBbIMWU 371eMeHTaMn. OHW 3aBUCAT OT TuUNa KOHTaKTa, JIMHeAHOro UM TOYeYHOro, PacnosIOXKEeHUS KOHTaKTa
N MUHUMaNbHOW nnun cpegHeli TONWNUHBLI. He CyliecTBYeT NOCTOAHHOIO MHOXECTBA ypaBHEHUW, KOTOopble UCMOMb3YHTCA
BCEMMW MPOU3BOAUTENIAMM NOALWMNNHUKOB. BONBWNHCTBO COBPEMEHHbIX BETPOBbIX TYPGUH UCMOMNb3YHOT INHEHbIe KOH-
TaKTHble nogwunHukn (Hanpumep. TRB. SRB. CRB) 1 HeKkOTOpble TOYEYHbl€ KOHTaKTHblE MOAWUMNHUKKA (Hanpumep.
DGBB). TunnyHoe none 3auenneHus (B 3ybuatoli nepegade) DGBB umeeT oceBoe nose 3alensieHns, KoTopoe 6/11M3KO
K IMHEAiHOMY KOHTakTy. [03TOMy 3[eCb paccMaTpuBalOTCA TO/IbKO JIMHENHbIE KOHTaKTbI.

Lienblo HacToALWero NyHKTa ABNAETCA O6bACHEHWE OLEHKW U CPaBHEHWS OTHOCUTE/IbHOU BA3KOCTU U TOMLWMHBI
NAEHKN CMa3kyu NOAWMUMHNKA, OTNINYAOLWNXCA OT CUHTETUYECKUX U MUHEpasibHbIX Macen.

PacyeT k no (48) gonyckaeT TUNNYHbIe 3HA4YeHUA KO3 rLMeHTa BA3KOCTU AaBNEeHNS MUHepasibHbIX Maces. MHo-
Xa KoOpob6ku nepepay BeTPOBbIX TYp6UH celivac UCNONb3YOT CUHTETUYECKME Maca, KOTopble UMelOT pasHble 3HayYeHns
BA3KOCTW faBfieHns. PasHnua MOXeT NOBMATbL Ha pacyeTbl TO/WMUHbLI NJIEHKN.

CornacHo [48] He 06s3aTeNbHO yUUTbIBaTb Pa3HULYy MeXAy MUHepPanbHbIMU U CUHTETUYECKMMUN MacsiaMu, Tak Kak
60M1bWUIA NHAEKC BA3KOCTU CUHTETUYECKUX Macesl KoOMMeHcupyeTcs 601bWwuM KoadhhuuneHToMm gaBneHne-Ba3KoCTb.
MoaTomMy oguHakoBas TO/IMHA M/IEHKM 06pa3yeTcs NpuU pasHbiX 3KCMyaTauMOHHbIX TemnepaTypax, ecnv oba Tuna
MMeKT OMHaKOBYIO BSA3KOCTb npu 40 *C.

B [48] k onpeaenseTcs Kak OTHOLWEHWe MexAay AelNCTBUTENIbHOW KMHeMaTM4eCKol BSA3KOCTbIO V 1 CpPaBOYHON
KWHEMaTUYeCKoi BA3KOCTbIO

OTHOLWeEeHWe TOMWMHbI NJIeHKN h K WepoxoBaTOCTM CMOXHOW MoBepxHOCTU. J1. onpefenseTcs No cnepytoLein
cdopmyne

h (61)
rae S4 — cpefHekBaApaTnyeck3si BA3KOCTb 6eroBoli AOPOXKM;
SRE — cpepgHekBagpaTu4BCKasi BA3KOCTb POJIMKOBOIO 3/1eMeEHTa.
[48] npeanaraeT cneayoLyto cBA3b Mexay J1 n K:
(62)
3Ta cBA3b MoslyyeHa U3 ypaBHeHUs [loycoHa U XUITUHCOHA A9 TMHEAHOTOo KOHTaKTa:
-0.13
= 2,651P 7G0540 -013_26S (63)
TOef'= (64)
1-42
n panee
(65)
Ana BHYTpeHHel Geryuieii JOPOXKA TOMLWMHA NJIEHKU paccUMTbiBaeTCs:
R=% 0 -y): (66)
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n<st [ ( 1-T)K -"e)+1»e]Bt Gom)(“ T j[“ /(1 Y)+«0o (1+1)] )+™ r L@-T)0 +IN)(«0-«1) : (67)

O. co3sa
Y= T
[ns Toro, 4toGbl CBA3aTb K AN CUHTETUYECKUX U MUHEpasibHbIX Macesl, MOXHO BOCMO/Ib30BaTbCA CreAylowmnum
ypaBHeHnem

Ky>
( a A (69)
K'=k(" )
r,qe X — 3KcnoHeHTa G B ypaBHeval TOI1LL[I/IHbI NAeHKN:

y — 9KcnoHeHTa J1 e K — J1 ypaBHEHUMN.
KoM6UHMpysa ypaBHeHUe [loycoHa u XUITUHCOHA AN IMHENHOrO KOHTAKTHOro HanpshkeHus (cm. cdopmyny (62)) u:

T0.541(13)
-SEL (70)
‘mineral

TO OTHOCUTe/IbHaA TO/IWMHA NJIEHKU K ONS CUHTETUYECKNX Macesi MOXeT 6bITb annpokcuMmupoBaHa Kak

B.5 lokymeHTaumnsa xapakTepnucTuk NoALWMNNHUKA

XapaKTepucTMKn MOAWUMNHMUKAE, KaK ONMcaHo B 7.3.7. reHepupyloT WNPOKoe pasHoobpasne AaHHbIX, KOTOpble MO-
ryT 6bITb TPYAHbI 4N oueHKW. MpunoxeHne X npegnaraeT cTaHAapTHbIN hopmaT oTyeTa 418 Taknx pacyeTos.

B.6Tnnbl NOAWNNHNKOB

PykoBOACTBO MO BbIGOPY NOAXOASAWMX TUNOB NOALWMMHUKA U PACMONIOXEHUIO NOALWNMHMKA B KOPO6GKe nepeaay
BETPOBOI Typ6UHbI NpuBeaeHo B Tabnunuax B.3—B.6. 3T pyKoBOACTBA He [AO/IKHbI 3aMeHATb AeTallbHbl aHaIn3 Kax-
[O0ro noAwunnHMKa U pacnosioxeHne noAwunHMka B npouecce dasbl NpoekTuposaHusa. Ocob6oe BHUMaHue cnegyeT
YAENUTb UCMNOJIb30BaHMIO TUMOB MOAWUNHAKA U UX PACMOJIOKEHUS, HE MOKa3aHHbIX WIN HE OMUCAaHHbIX 3a HEMMeHuem
onbiTa.

Tunbl NOAWWMHUKOB, NPUBEJEHHbIE B Tabnimue B.3. MOryT noagepxusartb pagnasibHble AN [ ByCTOPOHHUE OCeBble
Harpysku, HanpmMmep KOMOGMHMPOBaHHbIE Harpysku, feliicTBylolWne OfHOBPEMEHHO.

Tunbl NOALIMMHUKOB, NPUBEAEHHbIE B Tabnuue B.4. MmoryT nogaepxunsaTtb pagvasibHble 1 O4HOCTOPOHHKE OCeBble
Harpysku, gencTByloume O4HOBPEMEHHO, U MOTYT WCMO/Ib30BaTbCA YNOPHble MOAWWNHUKA B KOMGUHALMW C AONOMAHU-
Te/IbHbIM MOAWWUNHUKOM ANA NOAAEPXKN OCEBOI Harpysku B ABYX HanpaB/IEHUSIX WIN KCMNOb30BaTbCS Kak nonepeyvyHo-
YNOPHbIA NOALWNMHUK.

Tvnbl NOALWMMHUKOB, NOKa3aHHble B Tabnuue B.5, MoryT noaaepxmsatb TO/IbKO paguasnbHble Harpysku. OHU mMoryT
NCMO/b30BaTbCA KakK HeYNopHble MOALWMUMHUKN UK UCNONb30BATbLCA B KOMOGWHALUN C AOMNOMHUTENIbHBIM NOAWNNHUKOM
ON5 NOAAEepPXKN 0CeBOl Harpysku. BHellHee n BHyTpeHHee Ko/nbla A0/DKHbI GbiTb 3aKpernsieHbl B OCEBOM Hanpas/ieHun
B MX onopax.

Tvnbl NOALWMMHUKOB, NOKa3aHHble B Tabnuue B.6. noaaepxuBaloT oceBble Harpysku. OHU JO/KHbI UCNONb30BaTb-
CAA TO/IbKO B KOMOGUHaUUW C A0NOJIHATE/NIbHLIM MOAWMNMNHUKOM A1 NOALEPXKN pafualibHbIX Harpysok. [lonosiHuTeNb-
HbIA NOALWNMHWK A0/DKEH 6biThb pagnanbHbIM MNOALWUMHUKOM ANA n3beraHua pasfgesieHns 0CeBOW Harpysku. [LO/KHO
6bITb 3aBEPEHO, YTO OCEBOW NOAWWMHUK CaM He pasgenser Apyrue paguanbHble Harpysku, Hanpumep, obecnevyeHnem
3a3opa B pajvasibHOM HanpaB/IeHUM CO CTOPOHbI BHELIHEro Ko/blia UM COOTBETCTBYIOLWMM BHYTPEHHUM 3a30pOM
nogwunHuka. Hagnexawme mepbl A0/HKHbI 6bITb NPUHATLI 415 NpefoTBpaleHns noBopayYnBaHUa BHELWHEro Kosbua,
Hanpumep, LWNUABLKOWA.

Ta6nuuya B.3— Tunbl NOAWNNHUKOB A4/151 KOMGUHUPOBAHHbIX HArpy30K C OCEBLIMU Harpyskamy B [ABYX HanpaBieHUsX

Tvin A6Gpesya- O6Lee onvcaHme CvmBon Harpyska
Typa
Cdhepuryecknii SRB Bbicokasi rpy30no4beMHOCTb U CMOCOBHOCTbL K pas-
PONMKOBbIA perynvpoBke SRB rfoxeT 6bITb NPeNMyLLECTBEHHO’
noALWNNHUK AN KOPOGOK nepefay BETPOBbIX Typ6uH. Pacnpe- 7]

OefieHne BHYTPEHHelN Harpysku v nepemMelyeHus
noA pasHbIMU 1 6bICTPO MEHSIIOWMUMUCS IKCMyaTa-
LMOHHBIMU YCNIOBUAMU LO/DKHbI 6bITb TWATENbHO
npoaHann3mpoBaHbl.
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MpoponxeHne Tabnuuybl B.3

Tin A6bpesva ObiLiee onvcatve Cvieon Harpyaka
Typa
LUnnuHapuyec- CRB OTOT TUN NOAWMNNMHNKA MOXET NpefocTaBUTb Jer-
KU PONMNKOBbIN KOCTb MO Y/ep>XaHNo TOSIbKO OCeBbIX Harpy3ok. bo- £
NoAWNMHUK NUP un nee TOro, oTHoweHune FJFr AO/HKHO ObITb MasibIM.
NJ+HJ CnepyeT nsberatb 66ICTPOMEHSAOWNXCA HArpy3oK.
[BoiiHol KOHCTPYK- NUP n NJ + HJ Tunbl mMOryT 6bITb MCNOMb30BaHbl ]
LUNIMHAPUYECKUIA ummn KaK yrnopHble NOoAWNMHUKN, ec/in Heo6XoAnMO ye-
PONNKOBbI NUTb BHUMaHWe npepoTBpaleHnto pasbantbiBae- C
Mmoo H/K DRCRB MOCTU MeXAy MOAWNNHUKOB U HJ KONbLOM.

Ecnu BbiGpaH NOAWUNHUK ANA NOAAEPXKKN OCeBOM
Harpysku, TO MPOYHOCTb (hlaHLa BHYTPEHHEro KOosb-

ua Ao/hKHa 6bITb TOYHO OLlEHEeHa K3-3aycTanocTu

npv usrnée w ypapHoOl Harpysku, a Takxe pacces-

HUS Tenna. BepHas noggepxka draHua Xxopowo I/I
CMPOEKTMPOBaHHbIM TOPLOM o6s3aTesibHa.

Ecnu nossonsatT Tpebyemble napametpbl. CRB ¢

060MOI A0/MKHBI ABNATLCA NpeAnoyYTUTENbHeN, L|J
yem FCCRB. L]
[BYXpAaHbIiA DRFCCRB  WM3HOC n3-3a KOHTaKTa poO/IKOB APYT O Apyra MoxeT
NOSTHOKOMI- OrpaHnYnTb CPOK CNYXKO6bl NONHOKOMMIEKTHbIX NOA-
NEKTHbIN LWMMHUKOB. NMO3TOMY OHW [0/DKHbI UCMOMb30BaTbCS
yunmHapuyec- B OCOObIX C/lyHasx.
KW PONINKOBbI MoHOKOMMN/IEKTHble MOAWMUMHUKMA AO0/KHbI 6bITh
NOALWNNHNK Bbl6paHbl TO/ILKO TaM. rae LeHTPO6EeXHble CU/ibl He m H

CYLLeCTBEHHO CMOCOGCTBYET KOHTAKTHbIM cuiam
MexAay ponvkamu. Ecnn Bo3HMKaIOT CyLeCcTBEHHble
KOHTaKTHblE CW/bl, TO HEO6XOAMMO PaccMoOTpeTb
ApYyrve MOAWUMHUKN.

Ecnu nogwunHuk BblbpaH ANS NOALepXKW oceBOl
Harpysku, TO MPOYHOCTb prlaHUa BHYTPEHHErO
KoMbLUa AosiXHa O6biTb TOYHO OLEHEHA B OTHOLUe-
HUW YyCTanocTn npu narnbe MamM yaapHon Harpysku,
a Takxe paccesHua Tensa. BepHas nogpepxka
naHua XopoLwo CNpoekKTUPOBaHHbIM TOPLOM 06si-

3aTefnbHa.
[ByXpaaHbIii DRTRB Ona AByXpAOHbIX WX CNAapeHHbIX O4HOPAAHbLIX KO-
KOHUYECKUA HUYECKNX POSIMKOBbIX NOALWMMHUKOB yCTaHOBKa Noa-
PONNKOBbIA XoA4AWero 3asopa uan Hatara (oTpuuatenbHbIA 3a-
Mmoo H/K 30p) HeoTbeM/IeMa A1 Heo6XoANMON Npon3Boau-
TeNbHOCTU. 3a30p MW HaTAr (OTpULATENbHbINA 3a- % [ ) s
30p) MOXeT ObITb cAenaH pas/InyHbIMWU MeToAamMun
WA C NCnofnb3oBaHMEM NpeaBapuUTeNbHON COOpPKU 1
criapeHHbIX MOALWMWMHUKOB C pacnopkamu. 9kcnay- ra a

aTalMOHHble YCNIOBUSA B CMEKTPe Harpysku A0/IKHbI
6bITb pacCMOTPEHbl MNPV onpeAesieHNN YCTaHOBKM
ONTUManbHOro 3a30pa WM HaTara (oTpuuaTenbHbIi
3a3op).
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OkoH4YaHne Tabnuubl B.3

Tvn AGGpesuna O6uwee onucaxune Cumeon Harpyska
»ypa
rny6oko DGBB MpUMEeHNMOCTb 3TOro TUMa MOAWUMNHUKOB MOXET

3arny6eHHbI 6bITb OrpaHnyeHa ero BO3MOXHOCTAMM MO HecyLel

LapUKOBbI Harpy3o4Hoi cnocob6HOCTU.

NoALMNNHUK

LByXpsifHbI DRACBB MpUMeHMMOCTb 3TOro Tuna MNOAWUMNHUKOB MOXeT E

LAPVKOBBbI 6bITb OrpaHV4yeHa ero BO3MOXHOCTSMU MO HecyLeit

noALWMNNHUK C Harpy3o4Hoi Cnoco6HOCTU.

KOCOYTroJibHbIM
npuMblKaHuem

Ta6nuya B.4 — Tunbl NOAWMNHUKOB 415 KOMBVHUPOBAHHbBIX HArPY30K C OCEBLIMU Harpy3kamy B O4HOM Hanpas/ieHun

Tvin AGGpesua O6uwee onncanne Cumeon Harpyska
Typa
UnnuHgpu- CRB 3TOT TMN NoAlWunHWKa obecneunmsaeT yaepxaHue
yeckuii TO/ILKO OCeBbIX Harpy3ok. bonee Toro. Fa IF, oTHO-
PONKOBbIN NJ n WeHne [0/1KHO ObiTb MasibIM.
noAWNNHUK NU+HJ CnepyeT nsberatb 6bICTPOMEHSIOWNXCS HArpy3o0K.
KOHCTPYK-  Ecnu Bbi6paH NOAWMUNHUK ANA NOALEPXKKN OCEBOM _
umu Harpy3ku, TO NPOYHOCTb (h/1aHLa BHYTPEHHEro KoJsib-

ua A0/KHa 6blTb TOYHO OLleHeHa B OTHOLIEHUN yC-
Tanoctn npu nsrnbe v ygapHon Harpysku, a Takxe
paccesHus Tenna. BepHas noggepxka naHua xo-
pOLIO CMPOEeKTUPOBAHHbIM TOPLOM O6s3aTesibHa.

Ecnu nosBonswT Tpebyemble napametpbl. CRB ¢
060OMOI AO0/MKHbI SABASATbCA NpPeAnouvTUTeNbHEN,

yem FCCRB.
MonHoKomM- FCCRB MoNHOKOMM/IEKTHbIE MOALWUMHUKA NCMNO/Ib3YHOTCA B
NEKTHbIN NJG n OfHO- 1 ABYXPAAHOM UCMOJIHEHUAX.
uMnnMHApu- NCF M3HOC 13-3a KOHTaKTa pPosIMKOB APYT O ApYyra MOXeT
Yeckuii KOHCTPYK-  OrpaHU4nTb CPOK C/AY>XObl MOSTHOKOMM/IEKTHbIX NOA-
POJIMKOBBI ] LWWMNHUKOB. NO3TOMY OHW AO/IXKHbI UCNOMb30BaTbLCA
NoAWMWNHUK B 0COOGbIX C/Iy4asx.
MONHOKOMMNNEKTHbIE MOAWUNNHUKN AOMKHbI 6bITb v
[ByxpsiaHbIii Bbl6GpaHbl TO/ILKO TaM. re LeHTPOb6eXHble CU/lbl He
nosHokomMn- CYL,eCTBEHHO CMNOCOGCTBYIOT KOHTAKTHbIM cuiam M
NEeKTHbIN Mexay ponnkamu. Ecnn BO3HMKAIOT CyLieCTBEHHbIe
UUAnHApU- KOHTaKTHble CU/bl, TO HEO6XOAMMO paccMoTpeTb
yeckuii DRFCCRB  agpyrue noAwunHUKNA.
PONKOBbIN 3TOT TN NOoAWMNNHMKA MOXeT obecneunTb yaepxa-
noAWMUNHUK HVe TOJIbKO OCeBbIX Harpy3ok. bonee Toro, oTHoLe-

Hue FJIF, [O/MKHO ObITb MasbIM.

Ecnu BbI6paH NOAWWUNHUK ANS MNOALEPXKA OCEeBOM
Harpysku, To NPOYHOCTb (h/1aHLa BHYTPEHHEro Kosb-
ua Aos/mHkHa 6bITh TUiATE/IbHO OLeHeHa 13-3a ycTa-
nocTtn npu n3rnbe n yaapHoi Harpysku, a Takxe
paccesHus Tenna. BepHas noggepxka dnaHua Xxo-
POLIO CNPOEKTUPOBAHHbLIM TOPLLOM 06s3aTesnibHa.
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OkoH4YaHue Tabnuubl B.4

Al AGGpcBIa O6uee onucanue Cuvieon Harpyska
Typa

Ecnu no3sonsT Tpebyemble napametpbl. CRB ¢
o6olimoli ABnNAeTCcA NpeAnOYTUTENbHENR, Yem

FCCRB.
KoHycoo6pas- TRB [Ana KoOHycoo6pasHbiX POSIMKOBbIX MOALWMNMHUKOB
HbIV COOTBETCTBYlOUAA yCTaHOBKa 3a3opa Wau Hatdara
PONNKOBbIN {oTpuuartenbHbIi 3a30p) HeOoTbeMsieMa ANA Heob6-
NoAWNNHNK XOA4MMOW MPOVN3BOANTENNLHOCTH.

3KkcnsyaTtayMOHHbIe YC/I0BUSA B CMEKTPe Harpysku
[0/MKHbI ObITb PACCMOTPEHbI NpU onpeaeneHnmn yc-
TaHOBKM ONTUMa/IbHOTO 3a3opa WAu HaTtsra (oTpu-
LaTtenbHbIn 3a30p).

OpHopsaHble TRB MoryT 6bITb MCNOMb30BaHbl B
nosiepyeHo-ynopHoil KOMNOHOBKE TO/IbLKO Korga
BHYTPEHHWI 3a30p WX HaTAr (OTpuuaTenbHbIR 3a-
30p) YCTaHOB/IEHbI C MPUEM/IEMbIMU OTPaHUYeHUSN-
MU B npouecce 3KCnayaTaunoHHbIX ycnosuii. Ans
onpeaesieHMs NpuemMaemMoro guvanasoHa 3asopa,
4YTOObI M36eXaTb CKOMIbXeHne, neperpes n apyrue
3KcnnyataunoHHble NpobaemMbl, CBA3aHHbIE C PONN-
KaMu. fo/xHa 6biTb BbINOSIHEHA KayeCcTBeHHas

oueHkKa.
LLlapnKoBbIii ACBB MpYMEHNMOCTb 3TOr0 TUNa MNOAWWUMHUKOB MOXeT
noAWNNHNK 6bITb OrpaHnyeHa ero BO3MOXHOCTAMM MO HecyLuei
C KOCOYTOJ/IbHbIM Harpy3o4Holi cnoco6HOCTU.

npuMblKaHuem

Ta6nwunya B.5 — Tunbl NOAWMNHUKOB ANA CTPOro pagnanbHOR Harpysku

Tun A66pCBVIa. O6ujee onucaHue Cviveon Harpyska
Typa
Lnnuuapuyecknii CRB 3TOT TV NOALWINNHNKA UMeeT BHellHee KOMbLO C
PONUKOBBI NU- AByMA diaHuaMum U BHYTpeHHee KonbLo 6e3
noAWNMHNK KOHCTPYKUMA  hnaHueB. BHyTpeHHee KO/IbLO MOXeT yAepXu-

BaTb He6GOMbLUIOE KO/IMYeCcTBO Macna Ans npegoT-
BpalLLeHMs CYXOro 3anycka.

83



FOCT P 54418.4—2013

OkoH4YaHMe Tabnuubl B.5

Tun Ab6pesua
TYPa
LUunnuuapnyecknii CRB
PONNKOBBIii N-
NoAWMNMHNK KOHCTPYKLUSA
NonHo- FCCRB
KOMM/IeKTHbI
LUNHAPNYECKNIA
PONNKOBBIii
NoAWMNMHNK
KomnakTHbI TORB

noAawnnHuK ¢
BblpaBHUBaw WM
BaJINKOM

O6Lee onvcaHne

N-KOHCTPYKLMMN MOTYT 6bITb PACCMOTPEHbI Ha Bpa-
watouemMca Basne UM BpaljalolemMcsi BHEWHEM
Konbue AN MUHMMMU3AUUU NPOCKaNb3blBaHUsA
PONIMKOB Ha KOHTaKTe BHYTPEHHEro KosnbLa B yc-
NoBUAX paBoTbl MPU ManbIX Harpyskax.

MN3HOC 13-3a KOHTaKTa pPoNNKOB APYr O Apyra (o
XeT OrpaHNynTb CPOK CAYXObl MOSTHOKOMMIEKT-
HbIX NOAWWNHNKOB, NMO3TOMY OHW [AOJIKHbI WC-
nonb30BaTbCs B 0COObIX CydasnX.
MOTHOKOMMNEKTHbIE MOALINMAHUKA AOMKHbI 6bITb
BblGpaHbl TOMILKO TaM. rAe LieHTpPo6exHble cusbl
He CYLeCTBEHHO CMOCO6CTBYIOT KOHTAKTHbIM CU-
nam mexay posvkamu. Ecnm BO3HUMKalOT cylye-
CTBEHHbIE KOHTaKTHbIEe CU/Ibl, TO HEO6X0AUMO Npu-
HATbL 0CO60€e paccMOTpeHue.

Tawm, rge no3sonstor Tpedbyemble napameTpsl. CRB
c o60limMoii AOMKHbI 6bITb NpeagnoYTUTENbHEE,
yem FCCRB.

OceBoe cMelleHne BHYTPEHHero KosibLa OTHOCHU-
TeNlbHO BHELIHEero Kosblia BAUSeT Ha pagualnb-
HbIll 3a30p NOAWMWNHMKA. 3TO BAUSHWE [OJIKHO
6bITb YYTEHO NpPW BbIGOpe pPacnonoXeHUs.

Ta6nuya B.6— Tunbl NOAWMWNHUKOB /151 OCEBOW Harpysku

T AGGpCava:
lypa
UeTbIpexKoH- FPCBB
TaKTHbIW
LapuUKOBbI i
NOALINMHWK

84

Obuee onuncaHve

3HakonepemeHHble OCeBble Harpysks  MoryT
BbI3BaTb BUOPAUNOHHbIE KOHTAKTHbIE TOYKU U
ype3MepHblli  N3HOC 0601iMbI noALlnNHMKA.

Mostomy FPCBB He cnepyet npuMeHATb npu
BbICOKMX 4acToTax CO  3HaKOMNEepPeMEHHbIMU
Harpyskamu.

Cumson Harpy3ka

B

E

CumBon Harpy3ska
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OkoH4YaHne Tabnuubl B.6

T AbGpesua- ObLLee onvcaHe CvveON Harpyaka
Typa
Ccpepuuecxnii SRTB B cooTBeTCcTBUM C peKomeHAauuamu npousso-
poﬂMKOBbIVI ,qI/ITeJ'IeI7I 3TOT NOAWNNHUK O0/DKEeH UMeTb cylle- E
YNOpHbIA CTBEHHYIO OCEBYIO HarpysKy npu Bcex akcnayara- £ 9
NOAWNMHUK LIVOHHBIX YCNOBUSX.
>

4

LnnuHapuyeckunii CRTB B cooTBeTCcTBMW C peKOMeHAauussMu npounsso-
PO/INKOBbIA AvTenein aToT NOAWUNHUK AO/DKEH VMeTb cylie-
YMOpPHbIi CTBEHHYIO OCEBYIO Harpysky npu Bcex akcrayara- q\/l
noauIHK LMOHHbIX YC/IOBUAX. P
CRTB umeeT HebnaronpuaTHOe npockanb3blBa- >

Hue n TpebyeT 0cobbix CBOWNCTB cMa3ku. BbiGpaH-
Hble MNOAWNNHUKA AO/KHbI UMETb HebOoNbLlol
cpefHWiA AnamMeTp U HebGONbLUYI CEKLUOHHYHO
BbICOTY A1 MUHUMMU3ALUWN NPOCKaNb3blBaHUA. 1_4

B.7 PacnonoxeHue noAWNNHUKOB
LLlecTepPHU AO0/KHbI 6bITb YCTAHOB/IEHbI MeXAY MNOALWWUNHUKAMUW, UCKIOYas COJSIHEYHYIO LIEeCTepHIo, B KOTOPOWA

MCNonb3ylTCA BbiCTynawuwme wectepHn. CoMHeYHble WeCcTePHN AO/MKHbI OblTb CMPOEKTMpOoBaHbl 6e3 NoAWNNHUKOB B

Lensx [OCTMXEHUA pacnpefesieHns Harpysku Mexay niaHeTapHbIMU nepegadamu.

B KOMMNOHOBKe NofWWnHMKa 06bIYHO TPebyloTCA ABe OCHOBHble NO3ULMM MOALWMUMHWKA, MO OAHOMY Ha Kaxpaol
CTOPOHE LecTepHW, AN pacrno/ioXeHUs Bana pajuasbHO U BAOMb OCUM. KOMMOHOBKA MOXeT COCTOSITb M3 YMOPHbIX U
HeynopHbIX KOMMOHOBOK MOAWWNHUKOB WU M3 MONEPEeYHO-yNOPHbIX KOMMOHOBOK MOALIUMHUKOB.

Mpumepbl ABYX NPUHLUMNMANbHBLIX KOHLENUMii nokasaHbl Ha pucyHkax 25 u 28.

B.7.1 YNOpHble N HeyNnopHble KOMMOHOBKN NOAWNMHUKOB

B YMNOpPHbIX M HEynopHbIX KOMMOHOBKaxX MOALWMMHUKOB YNOPHbIE MOAWMMHUKA o6ecneumBaloT paanasnbHblii ynop
1N UKCMpPYIOT Ban Mo OCYM B ABYX HanpaBneHusix. 03TOMYy YMOPHbIA NOAWWNHUK AO/MKEH O6biTb 3admkcupoBaH
CO CTOpPOH W Bana, W kKopnyca. HeynopHbllii NOAWWNHWK, C APYTO CTOPOHbI, 06ecneynBaeT TO/IbKO paguasnbHy
nogaepxky Bana. Takxe AO/MKHbl OblTb AOCTYMNbl OCEBble CMeLWEeHNA ANA NOATOHKW ANIMHBI Bana WU3-3a U3MeHeHus

TemnepaTypbl.

YNopHbIii HeynopHblii YNopHsbIA HeynopHbIii

PucyHOK 25 — TpumMepbl pacnofioXeHul YNopHbIX U HEYNOpPHbIX MOAWMUMHUKOB

85



FOCT P 54418.4—2013

DYHKUMA hrKcaunmm MoxeT 6biTb JOCTUTHYTa B cay4vasX, €C/IN NOAWMUMHUK NPUMEHUM ANsi KOMOGUHUPOBAaHHbIX
Harpy3ok (Ta6nuua B.3) unn caBOEHHbIMW MOAWMWNHUKAMW, KOTOpPble MOTYT MO3BO/IMTb OCEBble Harpy3ku B OAHOM Ha-
npaesneHumn (Tabnvua B.4) B KOMNOHOBKaX /MLO-K-/TMLY UKW CNUHA-K-CMUHE. U KOMBGUHUPOBAHMEM paAuanbHOro nog-
WwunnHukKa (Tabnuua B.5) n ynopHoro noawunnHuka (taébnuua B.6), CM. pucyHOK 26.

MoAWNMHMK, NPYMEHUMBI CnapeHHbIii CnapeHHbIli Kom6uHauusa pagnanbHoOro
0191 KOMOVHNPOBAHHbIX NOAWNMHUK NOALWNMHX W YNOPHOro NoAWNMHNKOB
Harpysok NNLO-K-NnLy CNVHa-K-CTbble
PucyHok 26 — [Mpumepbl pacnosioXeHWUn YyNnopHbIX NOAWNMNHUKOB

HeynopHas yHKUMA MOXET GblTb AOCTUTHYTA B CAyYasx, €civ NOAWWUNHUK MPUMEHMM ANA YUCTO paauanbHbIX
Harpy3ok (tTa6nuua B.5) nam ecnuv nogWwmnnHUK NpUMEHUM A1 KOMBUHUPOBaHHbIX Harpy3ok (taénuusl B.3 u B.4) c ogHoi
nnaBaoleil BTY/IKO Ha ero Basie UM Ha ero pacTouke Kopnyca, CM. PUCYHOK 27. MpeanoyTuTebHbIMU cUMTAOT Noa-
LWMMHUKN. B KOTOPbIX MMEETCA OCEBOE CMeELLeHNe Npu oYeHb HU3KOM TpeHun (kak CRB (NU m N KOHCTpyKuun) namn
TORB).

MNnaBatouiee HapyXHOe KOMbLO OceBoe CMelleHre B NOALIMMHUKE

PucyHok 27 — [lNpumepbl pa3melleHns 0CeBbIX CABUIOB

B.7.2 MonepeyHoO-ynopHble KOMNOHOBKMW MNOALWNMHUKOB

B nonepeyHO-ynopHbIX KOMMNOHOBKaX MNOALMNMNHUKOB Basl B OCEBOM HanpaB/ieHUy 3adhUMKCMpOBaH OAHOV CTOPOHOM
noALINNHUKA W B APYTOM HanpasieHun — [PYroil CTOPOHOW NOALWUMNHNKA, CM. PUCYHOK 28.

MonepeyHo-ynopHas MyHKUMA MOXeT ObiTb OCTUTHYTa B C/lydasX, €CNn NOALWUMHUK MPUMEHUM A1 OCEBbIX Ha-
rpy3ok (tTa6nuua B.4) nnn ecnv nogwunnHUK NnoaxoauT A1 KOMGUHUPOBaHHbIX Harpy3ok (Tabnuua B.5).

[Ans npumeHeHns oceBOro caBura OT AJ/IMHbI Bana, U3MEHAIOWErocs n3-3a TepMmyecknx KonebaHuii, ocesoli 3a-
30p A,0/KEH 6bITb COOTBETCTBYHOLUM.

Jecdopmaynsa kopnyca npu akcnayataunum MoxeT BAUATb Ha YCTAHOBKY MOALWUMNHMKA U A0/KHA GbiTb paccmMoTpe-
Ha B pacyeTHOM CpOKe CNyx6bl NoAWMNHUKA U pacyeTax Npoduns 3ybua WecTepeHKu.

MonepeyHo-ynopHasi KOMMOHOBKa NOAWWMHMUKA O6bIYHO WUCMOMb3YEeTCA A1 KOPOTKMX BasioB.
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MonepeyHbliii ynep MonepeuyHbIii ynop

PucyHok 28 — [pumepbl pacnosioXeHnit nonepeyHo-ynopHbixX NOALNMNHUKOB

B.7.3 MOHTUpOBaHue ABYX NOALWNNHUKOB

[lBOiiHOe MOHTMpOBaHME WCMOMb3yeTCs, KorAa Hecyljas CNOCO6HOCTbL OAHOro NOAWWUMNHMKA HejocTaTtoyHa (noc-
nepoBaresibHas ycTaHOBKAa) WM Korga KOMGUMHMPOBaHHbIE WAW OCeBble Harpysku AeicTBYOT B 060MX HanpaB/ieHUsAX
(ycTaHOBKa CruHa-K-CruHe WA INNO-K-INLY). CM. PUCYHOK 29.

MoAWNNHNKN, yCTaHOB/EHHbIE CMMHA-K-CMMHEe. ob6ecnevymBaloT OTHOCUTE/TbHYIO XECTKOCTb KOMMNOHOBKM MoAwWwun-
HUKa, KOTopas Takke MOXET BOCMPUHMMATb ONpOKUAbIBalOLNE MOMEHTbI.

MocneposarenbHas Nvuo-k-nnuy CnuHa-k-cnuHe
KOMMOHOBKa
PucyHok 29 — [MpumMepbl pacnosioXeHuii CABOEHHbIX MOALWUMNHUKOB

B.7.4 MaTpuubl BbI6opa KOMNOHOBKM NOALWMMHUKA

Kaxablii Ban fo/HKeH NoaaepxmBaTbCa B 4BYX NO3ULMAX NOAWNMHUKOB. Moaxoasw e NOAWNMHUKN 4151 YNOPHbIX,
HEYMNOPHbIX ¥ NOMNepeYHO-yNnopHbIX KOMMNOHOBOK NPMBEAEHbl B MaTpuLax BbiGopa COOTBETCTBEHHO B Tabnuuax B.8—B. 12
ANA pasHbIX No3uuunii KOPo6kM nepepay. Pas3bsacHeHWe maTtpuy npuseAeHo B Tabnuvue B.7.

B 3aBMcuMOCTM OT gnanasoHa ckopocTtu Tabnuua B.9 (LSIS) nnn tabnuua B.10 (HSIS) moxeT NnpUMeHATbLCA AN
BblGOpa NOAWNMNHUKOB AN CPBAHBCKOPOCTHbLIX MPOMEXYTOUHbIX BanoB (MSIS). JaHHble peKkoMeHAaunum He NPUMeHUMbI
4N KOpo6oK nepesay ¢ 6onee yeM of4HOW NnaHeTapHOW nepegayein. Tabnuua BbliGopa NOAWMMNHUKA A1A BbICOKOCKOPO-
CTHbIX M1IaHeTapHbIX Nepegay 06bI4YHO AonycTMma Tonbko ansa CRB 1 TRB ¢ o6oiimoii.

MnaHeTapHble NoAwWWNHUKN (Tabnuua B.12). rae BHelHee KObLO BCTPOEHO B 3yb6yaToe Kosieco, MOryT obecneuyun-
BaTb 60/blle NPOCTPAHCTBA A/15 POSIMKOBbLIX 3/1IEMEHTOB. [103TOMY MOXeT 6bITb 4OCTUTHYTa 60Nbluas Hecyllas cnocoo6-
HOCTb. O6ecneyeHne BO3MOXHOCTW MepeMelleHNsi BHELWHEro Kosblia Takke ABNseTcsa 61aronpusaTHbIM.

Mexay Npov3BOAMTENSIMU LIECTEPEHKN U NOAWUNHUKA AO/MKHbI 6bITb COrNIaCOBaHbI Cleaytolie MOMeHTbI, ecnu
Bbl6paHa COBMeLLeHHas KOMMOHOBKAa NOALWIMNNHUKA:

- BbIGOp MaTepuana:

- MPOYHOCTb M MUKPOCTPYKTYypa:

- pasmepbl Y OTK/IOHEHUA GeroBbIX AOPOXEK:

- LIepoXxoBaTOCTb MOBEPXHOCTHU:

- npoueccbl NPOU3BOACTBA.

Cnepgytowme npaBuna npuMmeHeHbl B Tabnuuax B.8— B.12:

- o603HayeHna NJ-CRB ucnonb3yetca gna Bcex CRB c o6oimoli. OgHako NU- 1 N-KOHCTPYKLMW MOAWNNHUKOB
AO/MKHBI MCNOJIb30BATLCA A1 HEYNOPHbIX MOJIOXEHWIA;
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- ecnn BblbpaH oceBOIi NOAWUMNHUK (Tabnuua 8.6) Kak ynopHbIi NOAWNMHUK, 3TO KOCBEHHO O3HaYaeT, YTO OCeBOW
NOAWUMNHUK AO/HKEH KOMGUHMPOBATLCA C paAuvasibHbIM MOAWWUNHUKOM. PajnanbHblii NOAWWAHWK AO/KEH GblTb BbI6-
paH 13 psifia HeynopHbIX NOAWWUNHUKOB, NPeANOYTUTENIbHO NCNOMNb30BaHNE YACTO pafuanbHbIX NOAWNNHUKOB (Tabnuua
85

- ecnn pekomeHgoBaHbl TRB mnnu ACBB kak ynopHblie nogWwunHUKK, TO 3TO BCerga A0J/HKHO nogpasymeBaTtb cna-
PEHHYI0 KOMMOHOBKY MOZALWMWMHUKOB SINLO-K-NTULY. C/IMHA-K-C/IMHE WUAN Ha ABOMHOW psaf NOAWWMHUKOB.

Tab6nwunya B.7— Bbi6bop nogwunnHUka — ycnoBHble 0603HaYeHNs

O603Ha4eHve OnucaHve O6LMe NosicHeHVs

Noaxoant [lokaszaHo, YTO 3TOT TWM NOALWMMNHUKOB MOAXOAUT
MoaxoaunT ¢ 3TOT TMN NOAWNMHUKOB MOXET NOAXO0AUTb, €C/IN  BbINOJIHEHbI HEKOTOPbIE YC/0-
orpaHMyYeHnsiMu BUS 11 Mepbl NPeAOCTOPOXHOCTHU.

3TOT TN NOALWMWMNHUKOB HE MOXeT BbIMO/HUTL Tpe60BaHNA B AaHHOI No3nuun
He nogxogut NOALINMHUKA.

3TOT TUN MOAWWMHUKOB WMeeT HefoCTaTO4YHble MNoMieBble UCMbITAHUSA ANA
yTBEPXAEHUS NPUMEHVMOl NPOM3BOAUTENIBHOCTM B 3TOW MO3ULUWU.
Mcnonb3oBaHWe 3TOro Tuna NOAWWUNHUKOB AO/HKHO GbiTb Moc/ie NpoBeAeHUs
OnbIT He TeopeTUYECKOro aHasvsa MPU3HaHHbIM NPOU3BOAWTENIEM MOALWUMNHUKOB, U
pocTaToueH COOTBETCTBYIOLMUX TECTOB /11 YACTHOTO MPUMEHEHUS.

MpumeyaHunsa kTabnuuam B.8—B.12:

1 Koraa noAwunnHUK UCMONb3yeTCA Kak HeynopHbIA UAW MOnepevyHOo-ynopHbI, nocajka BHEWHEro KonbLa A0X-
Ha No3BO/IATb JONyCKaTb TEPMUYECKOe pacliMpeHvie Npu ABMXEHUU KoMbua B 06o0iimMe noflimnnHuka. BHewHee KonbLo
[O/KHO 6bITb MpefoTBpalLEeHO OT BpaleHUs.

2 OpgHopsgHbliii TRB nan ACBB B nonepeyHo-ynopHOM KOMMNOHOBKE A0/1XKEH UCMNO/b30BaTbCSA TONIbKO B Cny4ae,
eCin CPOoK CNYXO6bl MOXeT KOHTPONMPOBaTbCA C AONYCTUMbIMU OFPAHUYEHUSIMU MPU O6bIYHbIX IKCM/TyaTauMOHHbIX YC/0-
BUAX.

3 MpousBoanTeNbHOCTb ABYXPAAHbLIX TRB nan ACBB noglwmnnHMKoB 3aBUCUT OT NOAXOAALWMNX BHYTPEHHUX 3a3opa
WK HatAara.

4 BHyTpeHHee KonbLo NJ AO0/KHO 6biTb YCTAHOB/IEHO CO CMelleHMeM A1 pa3pelleHVs 0CeBOro casura uam
3a3opa. BHewHee KONbLO AO/MKHO ObiTb NPefOTBPALLEHO OT BPALLEHUSA.

5 370 npefgHasHavyeHo ANA NOAWUNHUKOB, KOTOPbIE MOTYT NPUHATL TATY B 060UX HanpaBleHUsx.

6 BnvsHue n3MeHeHUs Harpys3ok u ABWXeHWA Bana (amnautyga v vactoTa) B npejeniax BHYTPEHHEW O4YUCTKM
NOAWNNHNKA AOJ/IKHO 6bITh TUWATeNIbHO NpoaHanM3npoBaHo.

7 Ckonb3suee ABMKEHWE NPOUCXOAUT B POJSIMKOBbLIX KOHTakKTax. Takoil MOAWMWMHUK A0/KEH 6biTb MPYXUHHbIM.

8 lMpumeHeHMe noAwMnNHUKa 6yAeT onpasAaHO MpU UCMOIbL30BaHUN C KOPOTKMMY Basiamu, KOTOpble He MMeloT
60NbLINX TENMOBbLIX PacLUMPEHUiA, 1 KOpNycoM € HeGONbLIOK ynpyroi aedopmavmeil.

9 Heo6Xx04MMO paccMoTpeTb TpeboBaHWNA K OX/IaXAEeHUIO NPU UCMNO/b30BaHWM 3TOro TUNa NoAWnNHUKa.

10 Mpw 1UCnosb30BaHUN AAHHOTO TUMNa NOoAWUNHNKA 0co60e BHUMaHWe Heo6X0AMMO yAensaTb NepeMeHHbIM oce-
BbIM Harpyskam, Hanpumep, us my@rbl.

11 ABa SRB MoryT 6bITb MCMNOAb30BaHblI B C/ly4aB, Korga o6ecnevyeHo 40CTaTOYHOE OCeBOEe MepeMelieHne BHYT-
PEHHEero KonbLa ANnsa pacnpegenieHns Harpysku. PUCK U3HOCa BHYTPEHHUX KOsel 1 UX Ba/10B 0/1KeH ObITb OueHeH. Mpu
6/1M3KO PacnoIOXeHHbIX MOALMWNMHNKOB 06Was eMX0CTb MOXeT 6biTb MeHblle, YeM ABe OTAe/lbHble ero eMKocTu (CM.
Takke TOCT 18855).

12 BeccenapaTopHble MOAWUNHUKA [AO/KHbI MUCNOMb30BaTbLCA TO/bKO A1 HU3KOW CTyNeHW 4acToTbl BpalleHus,
rae LeHTpob6exHble CUlbl HECMOCOBCTBYIOT KOHTaKTy CU/T MeXAy POsiMKamu.

13 Yron Hak/OHa reHeprpyeT MOMEHT HakK/I0Ha, KOTOpbI Bbi3blBaeT HEPaBHOMEPHOE pacnpejesieHne Harpysku
Mexay psgaMu NoALWVNHUKOB. Ynpyras aechopmaums nnaHeTapHol nepegadyv no WWPUHE MOXET Takke MOBAMATb Ha
pacnpepeneHve Harpysku. Takue cnydaun cnegyeT paccmaTpuBaTth B AeTansx.

14 MNonepe4yHo-ynopHbIi TRB B nnaHeTapHoOi nepefave Kosiec A0MXeH 6blTb CO6paH C Hy/IeBbIM 3a30pPOM WU C
He6OoNbWNM NpeaBapuTe/ibHbIM HATAroM. 3To ob6ecrneunmBaeT XEeCTKY0 NoAAepPXKY AYelriku.
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15 BpalieHne HapyXXHOro Kosblia B CO4ETaHUM CO CMeLLeHHOW OCbio BHYTPEHHEro KosibLa OTHOCUTE/IbHO BHELUHEe-
ro Kofbua NPMBOAUT K AUHAMUYECKOMY CMELLEHUIO POJIMKOB C OCEBbIM CKOJIbXEHUEM Ha BHELLHEee KOoMbLO.

16 OnTumuM3aums paga 1M KNeTkn ANs ynpaBfieHus co cnabo 3arpyXeHHbIMU COCTOSAHUAMU AaeT BO3MOXHOCTb
n3bexaTb pPasMbITOrO MOBPEXAEHUs.

17 [laHHbIA TN NOAWMNHUKA MOXeT MPMBECTU K NOBbILIAIOWENCA YacToTe OTKa3oB NMpu NMPUMEHEHUN B onpege-
NEHHbIX YC/IOBUSIX.

18 OrpaHMYeHHbIN onbIT, Heo6x0A4MMa NpPoBepka YCTOWYMBOCTU K BbICOKOW Harpyske.

19 BAusiHNe OTKIOHEHUS Y CMELLEHUSA OKPYXarLWMX YacTeil AO/TKHO ObiTb OLLEeHEHO B COOTBETCTBUN C YCNIOBUSIMUN
KOHTpakTa no CRB. Ecnn Tpebyemblii 3anac no3BosisieT, cfieayeT oTAaBaTb npegnoyreHve nogwunnHukam CRB ¢ o6oii-
MOVA.

Ta6nuuya B.8 — Bbi6op nogwnnHUKa, HA3KOCKOPOCTHOV Ban (LSS) | nnaHeTapHbIi nepegaTymk
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Tab6nuya B.9— Bbibop nogwmnnHMKa: HU3KOCKOPOCTHOW NPOMEXYTO4YHbIN Ban (LSIS)

Buag NOAWUNHUKK DPUKCUPOBAHHbLIM HedunkcupoBaHHbI i MonepeyHbl i
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Tab6nuya B.10 — Bbi6bop NOAWMMAHNKA: BbICOKOCKOPOCTHOM NPOMEXYTO4YHbIN Ban (HSIS)

Bug nogwunnHuka P UKCUPOBAHHBI HednkcnpoBaHHblit MonepeyHblit
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Tab6nuuya B.11 — Bbi6op NogwnnHmMka: BbICOKOCKOPOCTHOM Ban (HSS)

Buag NOAWUNHUKK DPUKCUPOBAHHBLIM HedunkcupoBaHHbI it
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Tab6nuya B.12 — Bblbop NnoawmnnHMKa; NaaHeTapHble MNOAWNMHUKA

K LinnnHaprnyeckoe OpuHo4vHas
BUZ, NOALLMNHUKA OMMOHOBKA npsiMoay60aoe crMparnbHas
Koneco LecTepeHka
SRB OAVHOYHBI

©

SRB lBa
nogwunnHUkKa C
| I | [ N |

CRB [Ba nonepeyHbIX

nogwmnnHuKa . .

FCCRB [Ba nonepeyHbIX
noAwWNNHUKA € <( C
LI

DRFCCRB OANHOYHbIN

DRFCCRB lBa
nogwnnHuUkKa ))
Anyl2 .13

TRB [Ba nonepeyHbIX
noawmnnHuKa
y =
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Mpunoxenune I
(cnpaBoOYHOE)

O630p KOHCTPYKTUBHbIX 3/IEMEHTOB peaykTopa

Il BeBepgeHuve

HacToslee npunoxeHne npegocTaBnseT MHpopMaLuio A5 NOAAEPXKN aHATUTUYECKUX TPe6GOoBaHU K CTPYKTYp-
HbIM 3/71eMeHTaM, yKa3aHHbIM B 7.5.

r.2AHanuns gecopmaymni

Tak kak 3y6uaTtbie nepegaynv U NOAWUMHUKMA OYEHb YYBCTBUTE/IbHbl K HECOOCHOCTU. OTK/TOHEHUIO U XECTKOCTH,
Tpe6oBaHMA NO AaHHbIM NapameTpam UrpalT BaXHYK posib B yCMNewHoi pa3paboTkum KOpoGku nepepay BeTPOBOiA
Typ6uHbI. YUTO6bI M36exaTb Pe30HAHCHbIX 4acToT, KOTOpble MOrn 6bl CNOCOGCTBOBATL YPE3MEPHOMY HaMpPsKeHUto,
WyMy ¥ BUGPaLUKN, KOMMOHEHTHAs M KOPMNYCHasi )XeCTKOCTb AO/IKHbl 6bITb AOCTATOYHbLIMU.

OnbIT NokasbiBaeT, 4YTO AeTallbHblii aHanu3 OTK/IOHEHWI B KOPNyce U OTBEpPCTUSAX MOALWUNHUKA siIBNsieTCs
HEeo6X0AUMbBIM A1 TOTO, YTOGbI MOTHOCTLIO MOHATHL UX hopMy NpK Harpyske. OTBEPCTUSA NOALIMMHMKA MOTYT UCKaXaTbCS,
HaK/MOHATCS ¥ nepeMellaTbCsi UM3-3a KOPMNYCHOTO OTK/IOHEHWSI W MOFYT MOBAUSATb HA BHYTPEHHUE HanpsiXeHus B
noALWMNHUKaXx.

Bce cunbl, MOMEHTbl U nepemeleHUs, kak no nHtTepdelicam, Tak U BHYTPeHHe CO3AaHHble, [O/IKHbI ObITb
BK/IIOYEHbl B aHanu3 OTK/IOHEHWUsl. BrivsAHMEe BTY/IKM pblYaroB MOMEHTa KpyYeHUs [O/HKHO 6biTb  Takke BKIIHO-
YeHO.

3y6yaTtble Koneca B MaaHeTapHbIX nepefayax o6bIYHO SABMAIOTCA YacTbiO Kopryca v nepejatT 3HauyUTeNbHOE
KOMIMYECTBO MOMEHTOB Kpy4deHusi. OHU UCKaxalTcs B pe3ysibTare AelicTBUS Ha KOPMNyC BHYTPEHHUX CW/ NaHeTapHbIX
nepefay v BCexX BHELIHUX CUN.

MnaHeTHble nepefayn B NiaHeTapHbIX KOHCTPYKUUSAX Takxe TPebyloT AeTaslbHOro aHasin3a OTK/OHeHU ans on-
peneneHns nx KpyyeHus 1 OTK/IOHEHUs1 B MpoLecce akcnyataumu. Eciv HocuTenb XECTKO NPUKPEnsieH K Basly potopa,
[O/MKHbI GbITb BKIHOYEHbI BCE CWU/bl, MOMEHTbI M NepeMeLLeHNsi, NOPOXAEHHbIE POTOPOM.

N3MeHeHNs TemnepaTypbl B KOpoGke nepegay MOryT MNPUBECTU K TEMNIOBbIM MCKaXeHUSM, AOCTaTOYHO OoTpuua-
Te/IbHO BMVSIIOWMM Ha BblpaBHMBaHWE U MOAFOHKY NMOAWUNHUKOB, LWECTEPEHOK U Bas1OB.

TOYHOCTb 3TUX PACYETOB CU/IbHO 3aBUCUT OT JOMYLWEHUA NO rPaHUYHbIM yCnoBusiM. CnegyeT NposiBAsSTb OCTOPOX-
HOCTb MpW aHanuse pe3ynbTaToB, TaK Kak OTK/IOHEHUS, KOTOpble O4YeHb Masibl MO OTHOLWEHWIO K rnobGanbHoOW Mogenwu,
MOryT CTaTb 3HAYUTE/IbHBIMU.

Ta6nuuya I1— TunoBble cBOliCTBa MaTepnanos

Marepvian E MR v Macca. KoHeuHoe lNoeeaeHre

niv* HanpsbkeHie mareprarna

CTpyKTypupoBaHHasa cTanb 2.1-105 0.3 7850 nNNacTUYHbI

MogenbHbIl vyryH 1.710s 0.275 7850 2 12.5% nAacTUYHbIN
MoaenbHbIli uyryH 1.8 10s 0,275 7850 < 12.5% XPYTKuii
MaacTUuHbI YyryH 0.88—1.13-10* 0.26 7850 XPYKuii

r.3CeoiictBa maTepranos

TunnyHble cBOiCTBaA MaTepuasioB, 06bIYHO MUCMO/b3yeMblx B FE pacuyeTax CTPYKTYPHbIX KOMMNOHEHTOB peayKTOpoB,
B KauecTBe npvMepa npusejeHbl B Tabnuue I.1.

r.4rno6anbHble N TOKanbHble OWNGKN

KOMMNOHEHT He Bcerga TepnUT HEWCMNPaBHOCTb M3-3a JIOKa/IbHbIX HANPSXeHW Ha ypoBHe. MnobGanbHblli c60l
MOXeT MpOU30INTM B He3y6uaTbIX CEKLMUSAX WU CEKLMUSX, KOTOpble MeHee CTPOro Bblpe3aHbl, Hanpumep, Ha pu-
cyHke 30 (B).

Ha pucyHke 31 (A) nokasaH OTKa3 KOMMOHEHTOB M3-3a HanpshkeHus B 3y6ue, a Ha pucyHke 31 (B) nokasaH oTkas
KOMMOHEHTOB M3-3a CEKLVOHHOrO HanpsXeHus.
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« M

PucyHok 30 — PacnosioXeHue /loKasibHOM 1 06Leil HeucnpaBHOCTEN

MpepenbHan aedopmayms e)lflgocturaercsa Mpepen nnactuuHocTun clT, gocturaetca
A0 npejena NAacTUHHOCTU [0 npefenbHoil gedopmaymm

PucyHok 31 — JlokanbHasi U 06wWas HeMcnpaBHOCTU AN ABYX PasHbIX paAnycoB NasoB

.5 BnnaHve cpegHero Hanps>XxeHunsa

B o6uem, ycTasniocTHas cuia YyBCTBUTE/IbHA K CPeAHEMY HamnpshKeHUto, KOTOpoe MOXeT ObiTb pacCMOTPEHO Npu
ncnonb3oBaHun Haigh-gnarpammel (puc. 32). B Haigh-gnarpamme npegcraBiieHa 3aBUCMMOCTb CPefHEro Hanpsxe-
HMA OT KPUBOI yCcTaslocTHas NPOYHOCTU CTA [,

[ns onpefeneHns xapakTepHbIX 3HAYEHWUI UCMbITAHWI Ha YCTasoCTb, HANMPUMeEp, amnanTyAbl HanpsXXeHus oA,
OTHOLWEHNEe HanpsXeHua R nT. 4. cm. [49].
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PucyHok 32 — Haigh-gnarpamma (Uukna HarpyxeHust) 4Na OLEHKU BAUSHUSA CPefHEero HanpsXeHus

Mponcxogsilme HanpsXKeHUs orpaHuueHbl NpeAenbHbIM ypoBHem Hanpsikenusi. Ol CTpeccoBas amnnutyaa

orpaHuyeHa 0.75- c ™.

PasnuuHble CKMOHbI KPVBOW OMpeaenstoTCsi YyBCTBUTENIbHOCTbIO M CpefHEero HanpshkeHusi, KOTOpoe onpeje-

naeTcsa cnegyowmm obpasom:
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oD(/?=-1
M= 00((R:0)) (2)
KoadhhmumneHT HanpsXxeHns, 3aBUCALWMNIA OT aMNANTYAbl HaNpsXXeHUs, 3To:
ona-oc<REOD
«4R=aAR*-tPU1 +M (1 ¢4AY(1- A»
nna0<REO0S5
°x, A ="°n. f2=-i 1(1+ m3>-(L+mm(1 +m/3) 1+ T 1- A): (73)

nna 0,5 <R<. 1
<s5n. = <TaAa =-11(1+ M/3Y(1+ M)2];
ona 1< RS +oc

<BaAa=0Aa=,[1/(1-M)1.
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MpunoxeHue
(cnpaBoyYHOE)

PekomeHpgaunu no akcnayaTtayum cMasku B pefyktopax BETPOBbIX TYPOUH

0.1 Uens

PefykTopbl BETPOBbIX TYp6UH MOryT 6bITb BeCbMa pas3/iMyHbl NO CBOeMY Au3aliHy n KoHdurypaumm. Takum o6pa-
30M. Tpe6oBaHMA CMa3Ky MOTyT TakKXe MeHATbCA B 3aBUCMMOCTU OT KOPOGKM nepefayd u oT akcnayaTauuu okpyxatoLe
cpefbl, TO eCTb YCNOBUI OKpyXatoweli cpefbl, paboyero unkna, u T. 4. NHdopmaumsa, cogepxaliasacsa B 3TOM Npuioxe-
HUWU. NpefHa3HavyeHa ANA oGecrneyeHUs nonb3oBaTtesieil (KOHEUYHbIX NoNb3oBaTesiell, BNajenbLeB, NPON3BoOAUTENEN
TYp6UH 1 NOCTaBLMKOB KOMMOHEHTOB) PYKOBOACTBOM MO AOCTUXEHUIO MUHMMasIbHOTO YPOBHA NPUMEHSIEMON CMasKu.
Kpome TOro, npeanoxeHbl pykoBoAslWMe MPUHLUNBLI A1 NpeAesioB BbiGpaHHbIX NapameTpoB CMasku A8 O0T6PakoBKU
Ha OCHOBe OfnbITa pa6oTbl B oTpacnun. dTa MHMOPMaLMsA He npeAHasHayeHa AN 3aMeHbl Kakoro-im6o CTpouUTesIbHOro
o6opygoBaHusi unu cneuyndukaunm tpe6oBaHUii KOMNOHeHTa nocTaBlKka. Bonee nogpo6Hoe o6CyxaeHWe TUMOB,
pob6aBku, MeToA0B (PUNbTPaLMU, MOHUTOPUHIA COCTOAHUA U aHann3a macna npusegeHo B [50].

Takke B HacTOALEM MPUIOXKEHNN MpeAcTaB/ieHbl PYKOBOASALWME yKa3aHUA ANA NoAAepXaHUs YMCTOTbl CMasKu.

[.1.1 PykoBoACTBO No BbI6GOPY cMa3kn

OCHOBHble (PYHKLMM CMa3ku — MUHUMWU3ALUS TPEHUS U U3HOCA MeXAy MOBEPXHOCTAMMW MPU OTHOCUTESIbHOM
ABVXEHUW U yaaneHue Tenna, BbI3BaHHOTO MexXaHW4Yeckum AelicTBeM cucTeMbl. [I1A BbINOSHEHUS 3TUX 3ajay CMaskun
AO/MKHbI UMeTb A0CTaTOYHYHO BSAA3KOCTb, YTOObI Kak MOXHO /lyylle OTAeNATb conpsraeMble NOBEPXHOCTU, COOTBETCTBYIO-
e XUMMUYeckne CUCTEMbl MPUCAAOK A/ MUHUMU3ALUN TePMUYECKOW M OKUCAUTENbHO AeCcTPpyKUUn 1 ynyuleHue
NPOTMBOU3HOCHbIX XapaKTepUCTUK.

BbI6Op COOTBETCTBYIOLLE CMa3ky YacTUYHO 3aBUCUT OT COOTBETCTBUA €ro CBOWCTB KOHKPETHOMY MPUIOXEHWUIO.
Noapo6Hble ynpyro-rugpognHamuyeckne (EHD) aHanusbl KOpobku nepepay ABMAATCA Hanbosnee xenartesibHbIMU 1
TWaTtesbHbIMU OLeHKaMn Tpe6oBaHUIl 3yGuaTbix nepegay, HO OHW He BCerja NPakTU4YHbl M3-3a KOMU4YecTBa Heobxoau-
MO MHpopmauun. flononHuTenbHas nHpopmauns 06 aTom mMetToge npegcTasneHa B [51]. Mpu oTcyTCTBMM NOAPOGHOM
MHPopMauny o nepegave reomeTpun, o Harpyske u T. . NOSb30BaTe/l0 PEKOMEHYETCA CefoBaTb MU3/1I0KEHHOMY B
3TOM MPUIOXKEHUN PYKOBOACTBY.

Tem He MeHee Ana Toro, YTo6bl cAenatb pasyMHblii BbIGOP CMasku, NOMb30BaTeslb [JO/IKEH Takke BbIACHUTb
HEeKOTOpble MapamMeTpbl NPOU3BOAUTE/ILHOCTM KOPOGKM Mepegay. MNMonb3oBaTesb JO/KEeH 6biTb NOATOTOBMEH K:

a) onpegeneHnio Tuna 3y6yaTto nepepgayun, UCNoNb3yemol Npu nepegave BblGpaHHbIX YCNOBUIA akcnayatauuu,
TakmMx Kak:

- TemnepaTypa okpyxatoleii cpebl;

- paboyas TemnepaTtypa:

- AnanasoH paboynx CKoOpocTeW;

6) onpefesieHNI0 KakNx-nmbo KPUTUYECKUX 0COBbIX 06CTOATENIbCTB, TakMX Kak HM3Kas TemnepaTypa nycka;

B) aKCnayaTauum npu TemnepaTtype okpyxatouiein cpegbl, 60nbleii 50 "C. BblCOTe, NEPexXofHbIM Harpyskam.

MpryMeHeHMe BbllleyKa3aHHOU MHopmauun, NnokasaHHOW Ha pucyHke 33. NMO3BOJISIET OLEHUTbL COOTBETCTBYOLME
BSI3KOCTU A1 KOHKPETHOrO MPU/IOXEHUSA Ha OCHOBe 3P(heKTUBHbIX pabounx Temnepartyp rnepegay, BO3HMKAOLWMX NpU
o6cnyxmBaHUK. MOCKObKY B BETPOBbIX Typ6rHax 06bI4YHO NPUMEHSIIOTCA 3akpbiTble 3y6yaTtblie nepeayn, koTopble pabo-
TalT NpU pasnn4yHbiX Hadyskax. Ha pucyHke 33 n B Tabnuuax [.1— 1.4 npuBefeHbl CBEAEHUSA O MUHUMASIbHBIX YPOBHAX
NPON3BOANTENILHOCTU A1 3aKPbITbIX CUCTEM MeXxaHu3Ma, TpebyrLWwmnx 3aWmnTbl OT UCTUPaHNS.

[.2 dnsnyeckne xapakTepuUCTUKN CMasKun

[.2.1 Knacc BA3KOCTHU

Knacc BA3KoCTM cnepyeTt BbiGUpaTb Ha OCHOBE ONepaunoHHON HedTAHON TemnepaTypbl 06 bEeMHOW KOPOOGKKN ne-
pepay. nHAeKca BA3KOCTU XUAKOCTU M CKOPOCTUM Wwara IMHUM nepegady. Bo MHorocTyneHuyatbix pefykTopax, UCMo/b3yto-
LMXCS B BETPOBOW Typ6GUHE, 06bIYHO eCTb GOJbLUNE PACXOXAEHUS MeX/Y CKOPOCTbI0 BXOAHOrO U BbIXOAHOro BasioB. B
3TUX CrlyYasx Knaccbl BA3KOCTU J0/KHbI ObiTb BblGPaHbl A1 BXOAHOTO HU3KOCKOPOCTHOrO Basa A1 o6ecneyeHns ajek-
BaTHOro pacnpefeneHns MaeHkKu.

OueHKa Hag/exallen BA3KOCTM MOXET ObITb cAenaHa ¢ noMouwbio dopmynbl (75). Fpaduryeckoe npepcraBneHve
oTBeTa MokasaHo Ha pucyHke 33. Kpome Toro, Ta6bnuubl [.1—/[.4 npefocTaBNsAlOT Knaccbl BA3KOCTW  ANA pas-
NINYHBIX TemnepaTyp, CKOPOCTM W WHAEKCa BSA3KOCTU XWAKOCTU. ITO KOHCepBaTMBHbIE OLLEHKW, OCHOBaHHble Ha
BA3KOCTU — (OYHKLUN BA3KOCTU, NokasaHbl B hopmyne (75) Ha oCHoBe npeanonoxeHns HbIOTOHOBCKOro noseAeHus
XWUAKOCTU, TO eCTb 6e3 NnoTepu BA3KOCTM U3-3a caBura. CywecTByeT HECKO/IbKO afibTepHaTUBHbIX METOA0B A1 pacyeTa
COOTBETCTBYIOLLEro K/lacca BA3KOCTU, Takmx kak [52], [8] nnm cob6cTBeHHble MeTOAbl OT NOCTaBLMKOB CMa3Ku

v40 = 500 1n;06. (74)

rae v, — KpaeBasi CKOpOCTb 3y6uyaToil nepegauun, m/c;
W0 — KMHeTuyeckas BA3KOCTb cmasku npu 40 *C, mm2/c.
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KV at 40 *C, cSt

Ta6nuya [.1 — LlWkana BA3KOCTM NpU 3KCMyaTauMoHHON TemnepaTtype macna c VI = 90

Temneparypa, Kpaesas ckopocTb, Mc
= 10 25 50 «0 150 200 20
40 320 150 100 100 68 46 32
45 460 220 150 100 68 68 46
50 680 320 220 150 100 68 46
55 1000 460 220 220 150 100 68
60 1500 680 320 220 150 100 100
65 1500 680 460 320 220 150 100
70 2200 1000 680 460 320 150 100
75 3300 1500 1000 680 460 220 150
80 3300 2200 1000 680 680 320 220

Ta6nunuya [.2 — Wkana BA3KOCTM Npu 3KCnayaTauMoHHOK Temnepatype macna c VI = 120

Temrieparypa. Kpaesasi ckopocTb, MC
r 10 25 50 Q0 150 200 250
40 320 150 100 100 68 46 2
45 460 220 150 100 68 68 46
50 460 320 220 150 100 68 46
55 680 320 220 150 150 100 68
60 1000 460 320 220 150 100 68
65 1500 680 460 320 220 150 100
70 1500 680 460 320 220 150 100
75 2200 1000 680 460 320 220 150
80 3300 1500 1000 680 460 220 150
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Tab6nwunuya [.3— Llkana BA3KOCTWU NpW 3KCNayaTauMoHHOM TemnepaTtype macna c VI = 160

KpaeBasi ckopocTb, MC

TeMﬂqparrypa,

c 10 25 50 100 150 200 250
40 320 150 100 100 68 32 32
45 320 220 150 100 68 46 )
50 460 220 150 150 68 68 46
55 680 320 220 150 100 68 46
60 680 320 320 220 150 100 68
65 1000 460 320 220 150 100 68
70 1500 680 460 320 220 150 100
75 1500 680 460 320 220 150 100
80 2200 1000 680 460 320 220 150

Ta6nwunuya [A.4— LlWkana BA3KOCTM NpU 3KCNyaTalMoOHHO Temnepatype macna c VI = 240

Temne Kpaesast cKopocTb, M/C
e 10 25 50 «©0 150 200 20
40 320 150 100 100 68 46 )
45 320 220 150 100 68 46 2
50 460 220 150 150 100 68 46
55 460 320 220 150 100 68 46
60 680 320 220 150 100 68 68
65 680 460 320 220 150 100 68
70 1000 460 320 220 150 100 68
75 1000 460 320 320 150 150 100
80 1500 680 460 320 220 150 100

0.2.2 Hu3kne tTemnepaTypHble XapakTePUCTUKN

Tak )e. Kak BA3KOCTb XWAKOCTU Npu pabouyeii Temnepatype, BaxHa NseHka, o6pasylolancs B 3ybyaTbix nepeaa-
Yax 1 30Hax COMPMKOCHOBEHUS NOALWNMHNKOB. BHMMaHMe JOMKHO TakxXe yAeNnsaTbCa TOMy, YTO yC/I0BUSA 3anycka Typ6UuHbI
N TpaHCMUCCUA MOTYT nepecekaTbca. BaxHo o6ecneunTb 4OCTATOUYHOE KOJIMHECTBO CMas3ky 415 BCexX 3ybuaTbix nepegay
N 30H COMPUKOCHOBEHWUS MOALINMHUKOB MPU MUHUMa/IbHbIX YC/MIOBUAX 3anycka, B MPOTUBHOM cliyyae HexBaTka CMasKu
MOXeT MPUBECTU K NMpexaeBpeMeHHOMY nospexaeHuto. CyllecTBYOT Heony6/1MKOBaHHble HavaslbHble TemnepaTypHble
TpeboBaHMA ANA KNacCoB BA3KOCTU. OAHAKO pasyMHOl OLEHKON ABNAETCA NPUMEHEHUEe XUAKOCTU C MakCUMasibHOW
AnHamu4yeckoil BsiskocTblo 20 000 mMa-c (CP) npu cTapTOBOM COCTOSIHUW. 3TO 3HaYeHWe [oXeT ObiTb MOyYEHO He-
CKOMbkMMK crnocob6amn, Hanbonee pacnpocTpaHeHHbIM N3 KOTOPbIX IBNAETCA MeToq BuUckosumeTpa Bpykdunbaa L53]).

[.3 3kcnnyatayuMoHHbIe XapakTepUCTUKU CMa3Kun

Ans pa6oT cnyx6bl C XUAKOCTAMMN XenaTe/lbHO MMeTb peasibHblli OMbIT, XOTA 3TO He BCerga sBMseTca npakTuyec-
KN WU 3KOHOMUYecKkn 3h(PeKTUBHbIM, OCO6EHHO Npu paboTe C HOBbIMU XWUAKOCTAMU. MO3TOMY AN OLEHKN NOTEeHUMU-
a/lbHbIX XapakTePUCTUK XNAKOCTU HaA0 WUCMNOMb30BaTb METOAbl N1abopaTOPHbIX MUCMbITaHNA. CMa3ka NPUMeHAEeTCA BO
MHOTUX NPOM3BOACTBEHHbIX 06/1aCTAX BETPOBbIX TYP6UH. Criegytowmne 06/1acTn, Kak MUHUMYM, AO/DKHbI ObITb BK/IHOYEHbI
npu oueHKe KakKon-nmbo XnMAKOCTU:

a) W3HOC nepepjau:

- abpasuBHbIii;

- KNenkui;

-yCTa/IOCTHbIN;
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6) cpokK cnyx6bl NOAWNNHUKOB:

B) OKMC/IEHVWE N TepMu4yeckas CTabuIbHOCTb;

r) 3aWmnTa OoT KOppo3unu:

-XKenesucTas;

- Hexenesucras;

A) ueHoo6pasoBaHve 1 BO34yXOBOBMBYBHUE;

e) dmnbTpyemocrsb;

) COBMECTUMOCTb C ApYyrMMu matepuanamun (Kpacku, anactomepbl, punbTpbl U T. 4.).

O6nactn, npusBefleHHble Bblle, MOryT 6bITb NpoaHa/M3MpoBaHbl C MOMOULbIO CTaHA4apTU3NPOBaHHbIX TECTOB.
OfHaKo HekOoTOpble U3 Hambosiee KpUTMHECKMX Mpo6sieM NpPou3BOAUTE/IbHOCTU, BO3HMKaKOWMe B MPUMeHEeHne BeTpo-
BbIX TYPO6UH, He UMEIOT CTaHAapTU3NPOBaHHbIX METOA0B, AOCTYMHbIX HA [aHHbIi MOMEHT. B 4acTHOCTK, TOYeUHOe BbIKpa-
lWMBaHMNE U CPOK CNYX6bl NOAWNMNHUKOB BCTpeyaloTcAa B 60/bWwNX TypbuHax, 04HaKO CTaH4apTU3NpOBaHHble MeTOAbl,
[OCTYyNHbIE ANA NPOMbIW/IEHHOCTN, B HacToOsLLee BPeEMs OTCYTCTBYIOT. [lO CMX NOp OCTaeTCcs BOMNPOC O pefieBaHTHOCTU
HEeKOTOPbIX MeTOA0B, KOTOpble MOryT ObiTb peasim3oBaHbl TOILKO C AafibHellM ncciefoBaHemM 1 06/1acTHbIMU OLLeH-
kamu. Tabnuua [1.5 coaepXuT CNUCOK CTaHAapTU3MPOBaHHbIX METOAOB AR ONpejeneHnss NPUMeHeHe CMa3kn B HeKo-
TOpbIX 061aCTAX, YNOMAHYTbIX Bblle. MUHUMa/IbHble Tpe6GOoBaHUA A1 HEKOTOPbIX U3 HUX He YCTAaHOBMEHbl U [O/KHbI
6bITb 3aK/Il04YEHbI MeXAY MOCTaBLMKOM CMa304HbIX MaTepunasioB W KOHeYHbIM Nosib3oBaTesieM, Npov3BoAuTeneM BeT-
POBbIX TYPOVH MM NOCTaBLWMUKOM KOMMOHEHTOB.

Ta6nuuya [A.5— CTaHAapTM3UPOBaHHbIE METOAbI UCMbITAHWIA A1 OLEHKW TOWMHBLI CMasku (HOBOe Macsio)

CBoOiicTBO HasBaHue npoueaypbl MeTopn Ycnosus MuHuManbHble pekoMeHAyeMble
TecTta nposejeHus TecTa TpeﬁOBaHMﬂ
MexaHn3M mn3Hoca MexaHun4yeckoe  uc- in] A<8.3/90 " ownbka LS 12
nbiTaHne FZG
MN3HOC MOAWUMNHUKOB MexaHuUKo-ANHaAM M- 154) 7.5 06/MUH: Ponnepsbi £ 30 Mr
Yeckne  UcnbITaHuA 100 kH; PAbb: HebonblWaa Ha ponnepe
Ha FE8 war 1 80 u; Unn fasnee Ha npombiBartesne
80 "C MUKPONUMTUHT: HeGONbLION
Yctanoctb nogwwun- MexaHnKo-gnHamu- [54) 75 06/MuH; AnuTenbHoCTb 2800 u
HWKa K3-3a COCTOS- yeckme  UCMNbITAHUA 100 «H; M3Hoc ponnepa £ 30 mr
HUA CMellaHHOoro Ha FE8 war 1 800 u;
TpeHus 70 °C
OKcupaHTHast  cTa- [55] 312 y; 121 °C £ 6 % yBenuueHus
6UNBHOCTbL KV 100
Koppo3susa [56] 24 4; 60 'C OTcyTCTBME KOPPO3UN
(xeneso)
Koppo3usa SKF Emcor [57] 2. MakcumanbHbIi PeNnTUHT
(xeneso)
Koppo3susa [58]. [59] 34; 100°C 1. MakcuMasibHbIA pPedTUHT
(He xeneso)
CTabunbHOCTb K KRL TecT Ha casur [60] 20 4; 60 'C VG knacc
casury
Cnoco6HocTb [61] 72NBR902 O6bem oT- 2 % o +5 %
anacTomepa (100 "C) MpoyHoCTb + 5 %
75FKM585 YanvHeHnve < 50 %
(130 “C) PacTtsxeHue < 60 %

Ta6nuua [1.6 cogepXxuTt psg BCNOMOraTe/ibHbIX METOLO0B, UCMO/b3YEMbIX B ONpeAeneHn NoTEHUMAIbHON Npouns-
BOAWTE/IBHOCTY CMa3KM MPU NPUMEHEHNM BETPOBOI Typ6uHbI. YacTb 3TMX METOA40B B HACTOsILLEe BPEMSl HE CTaH4apTu-
3upoBaHa.
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Ta6nunuya [.6 — HectaHgapTU3MPOBaHHbIE METOAbI UCMbITAHUI XapakTepucTMK CMasku (HOBOe Macsio)

MuHUMasIbHbIE

CBaoiicTBa HasBaHue npoLeaypbi Metoz yenosua
PoueaYP TecTa npoBefeHVs TecTa pekomeHayembie

Tpe6oBaHUA

MexaHunsm nsHoca MWKPONUTUHIOBbIA FVA54/1-lV  CGFV8.3/6Q 2LS 10

(yctanoctb) TecT FZG

MexaHu3m n3Hoca MunXpOnu TUH roBbIA FVAS54/1-4v  CGF/8.3/90 2LS 10

(yctanoctb) TecT FZG

Yctanocte noawmun- L11 war 3 FAGTest Brg 6206; 9000 o6/muH; 8,5 kH; L502 550 4

HukoB npu EHL coc- 700 4; KOHTpOJIb TemMnepaTtypbl

TOSIHUM oTcyTCcTBYeT

NoBepeHne ycTa- FE8 w/pre cucrtema FAG Test 81212MPB. 750 06/mMuH; 60 kH; >600y4

nocTn noAwunHuKos  oborpesa, war 4 cucTema pasorpesa’'sogal/ KOHT- <2

n ocTtatok pob6as- ponb Temnepatypbl; 100 "C <30 mr

NeHHO BOAbI

BcneHnBaHue McnbiTaHe NeHbl 162} 20 'C. 60 *C £17%; £ 10%

dunbTpyemoe! b 163] YyacTok hunbTpa 5 pm u npu- MNHAEKC BO3MOX-

MeHeHue chunbTpa HOCTU hunbTpa

280 % gns nepso-

rowara
260 % ans BTOPO-
rowara

CpefHuii  pacxop

[ONXKEH 6bITb
npuemnemMbim

MeTon opHoli nepe-
naun

Opyrve cnoco6HoCTU
maTepuana

[.3.1 NcnbiTaHne TpyLWMNXCSA NOBEPXHOCTel Ha 3aAUPOCTOKOCTb

MuHMManbHble TpeboBaHWA B OTHOWEHMM 3anaca Ha 3aAMPOCTONKOCTb AO0/KHbI 6bITb COr/lacoBaHbl Mexy npo-
M3BOAMTENEM LIECTEPEHKN M MOCTABLIMKOM CMas3ku U yA0BNETBOPATb NOTPe6HOCTAM npoekTa. Mpu OTCYTCTBMM 3TOro
cornacoBaHus A0/MKEH 6bITb UCMO/Ib30BaH YPOBEHb OTKa3a Harpysku He meHee 12 efMHuUL, B CTaH4apTHOM TecTe rpyso-
noabemHoctTn FZG / 8.3190 B cooTBeTcTBUM C (11). AnAa 60nbwMX 3y6UaThiX Nnepegad, UCNob3yeMbIX B CUCTEME 3/1EKTPO-
reHepaTtopa KpyrnHbIX BETPOBbIX TYPOUH, NOBPEXAEeHNA He JO/KHbI ABAATLCA Cepbe3HOoi NPO6/1eMOI U AOMKHbI KOHTPO-
NMpoBaTbCA C MOMOLbIO MX TOYHOrO NpoekTMpoBaHus. CylecTByeT MHOrO pefyKTOpoB, Npu 06CAYXMBaHUN KOTOPbIX
TpebyloTc MUHMMasbHble TpeboBaHUA K cneundurkaunsaMm macna wecTepeHok. Ecnn Tpe6oBaHue 06 oTkase Hecylleld
cnoco6HocTn (EP cBOWCTBA CMa3KW) C/IMLLIKOM BbICOKO, TO OHO MOXET OKa3aTb HeraTMBHOE B/AUSHWE Ha TOYEYHOe BbIKpa-
WnBaHWe. BblKpallmBaHne, HU3KYI0 CKOPOCTb M3HOCA, CPOK CYX6bl NOALNMNHUKOB, COBMECTUMOCTb C /1aTyHbIO N 6POH-
30/i. neHoo6pasytouwme n hunbTpyemble cBolicTBa mMacna.

[.3.2 ConpoTuBNeHne TO4eHHOMY BbiKpallnBaHUO

3anac COnpoTUB/IEHUS TOYEUYHOMY BbIKPALIVBAHUIO B pefyKTopax BETPOBbIX TYPOUH ABNAAETCA OYEHb BaXKHbIM
Tpe6oBaHvneM. lpogenaHa 6osbwas pa6oTa Mo pa3paboTke MeTOAOB W OLEHOK MPOM3BOAUTENIbHOCTU XUAKOCTU.
K coxaneHunto, Ha CErofHAWHNIA AeHb He CyllecTBYeT CTaHAapTU3MPOBaHHOIO MeToAa, JOCTYMHOIO A1 NPOMbILW/IEHHO-
ctu. FVA 54/I-IV npepcTtaBnseT co60il Han6onee WMPOKO MCNO/b3yeMblii MeTOA, HO BCe elie OCTalTCH HEeKoTopble
BOMPOCbI O 3HAYMMOCTW 3TOrO MeToja B NpakTuKe.

[.3.3 Cpok cnyx6bl nogwmnnHnka FAG Fe8. TecTMpoBaHue N3Hoca NoAWNNHUKOB

B HacToslee BpeMs CyLWEeCTBYIOT HeCTaH4apTU30BaHHbIe METO/bl, AOCTYMNHbIE A9 NPOMbILW/IEHHOCTU, KOTOpble
OLLEHMBAIOT B/IMSAHNE CMa3KW Ha CPOK C/lyX6bl NOAWNMHUKOB. ECTb MHOro (hakTopoB, KOTOPblE BAUSIOT Ha YCTaSIOCTHYIO
[0rOBEYHOCTb MOALWMNMHUKOB, KakK yka3aHo B 7.3. BbI6op knacca BSAI3KOCTU, a Takxke 6a30Boe Cbipbe, 406aBKN 1 npume-
cn 6yayT BAUATL Ha YCTaNIOCTHYIO XWU3Hb NPU UCNOMb30BaHMW. B HacToswee Bpems He CywecTByeT MeToAa UCNbITaHus,
npy NOMOLN KOTOPOro MOXHO 6bI/10 6bl HafeXHO OLUEHUTL obliee BAUSHWE CMa3KW.

MpunmeyaHune — B KayecTBe pyKoBO/CTBa MO OLeHKe O6LLEro BANAHUA CMa3ku MOFyT 6bITb MCNO/b30BaHbl
MHOrocTyneH4yaTble MeTOoAbl, WCNOo/ib3yeMble npou3BoAMTenem noawunnHukos FAG LBaliHdypTa. FepmaHua. Otan 1
FE-8 TecTa saBnseTca dhyHAaMeHTaNbHbIM TpeboBaHuem B [64].
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A.3.4 dunbTpyemocTb

B HacTosilee BpeMsi CyLeCTBYIOT HeCTaHAapTN3MpPOBaHble TECTOBbIE MPoLEeAypbl, OLleHMBatWme huiLTPyeMocTb
TPaHCMUCCUOHHbIX Macen (Hanpumep, VG 320). N03TOMY BMECTO CYLLeCTBYIOWNX JO/KHbI NPUMEHATLCSA COGCTBEHHbIE
MeToAbl OLeHKN. TecToBble Npoueaypbl AO/KHbI ObITb YTOUHEHbI MeXAy MocTaBlyMKamMy mMacna u unbTpos. Mpumep
TecTOoBOW npoueaypbl UIbTPYEMOCTU ONUCaH HWXe. M3-3a Y4yBCTBUTENIbHOCTY MOBeAEeHUs Macia u ero fo6aBokK B CUC-
Teme punbTpa peKkoOMeHAyeTCcsl B AOMNOJIHEHNE K YCKOPEHHOMY MHOrOXoA0BOMY TecCTy (hU/IbTPYEMOCTU MPOTECTUPOBaTb
nponssBoauTenlbHOCTb. Ha AaHHOM 3Tane, 4To6bl OLEHUTb COBMECTUMOCTb huUbTpa, Macsa v ero Ao06aBoOK, Maco
HEeCKO/IbKO pa3 MnpoxoAuT Yepes unbTpbl. MpU TecTax JO/MKHO ObiTb YUTEHO, YTO (PU/ILTPYEMOCTb Macsa [/IOKeT CHU-
3UTbCA M3-3a Npolecca cTapeHUs mMacna. Kpome Toro, fo/xeH 6bITb PACCMOTPEH TECT Ha (PUNLTPYEMOCTbL C 0Tpa6oTaH-
HbIM Mac/iOM, XeflaTe/lbHO Ha MecTe 3KCM/yaTaluMm BeTPOBOM TypOUHbI.

[,.3.4.1 OpgHocTyneHYaTblli TeCcT Ha hunbTpyeMocTb

JTOT TECT CAYXMUT AN OLEHKN 06Leil CMOCOGHOCTM Macia NPoXoAnUTb Yepes (uIbTPYIOLWMA MaTepuan 3a pasyMm-
Hblli nepuos BpeMeHW, a Takxe /A8 OLUEeHK/ BbI3BaHHOW KOMMOHEHTaMW macna npexjeBpeMeHHON 610KMpOBKM
unbTpa. cnbiTatesibHbIi CTEH CXOX C YCTPOUCTBOM, OnucaHHbIM B (63) (CM. pucyHOK 34).

1 — MCTOYHVK CXATOro BO3Ayxa Win asoTa:
2 — cunoBOi perynsitop;

3 — maHomeTp;

4 — WapoBOW KpaH;

5 — cocyfbl BbICOKOTrO faB/ieHUsi C MeM6paHHO
noafepxKoii;

6 — un3MepuTesibHbIA UNANHAP

PucyHok 34 — TecTupoBaHue arperarta A5l OLEeHKN (OUIbTPALVOHHONR CNOCO6HOCTM

OcHOBHOe oTnn4ymne oT (63] — 60s1ee BbicOXas BA3KOCTb TPAHCMUCCUOHHbIX Macen, Hanpumep. VG320. no cpaBHe-
HUIO C nNpegeniaMn BA3KOCTUM B COOTBETCTBUM C (63). K KOTOPbIM OTHOCUTCA Macno VG10Q. nnu 6osiee HU3LWKE KIacChl
BSI3KOCTU, MpUCyLiNe TnapaB/iMyeckuM macnam. B cBs3M ¢ 3TMM TecToBble Npoueaypbl, NapameTpbl U MHTepnpeTayms
[O/IXHbI 6bITb aAaNTUPOBaHbI A4/11 TPAHCMUCCUOHHBIX Maces, HanprvMep, NyTemMm UCMNo/Ib30BaHNUs rpybbix PUALTPOB, YTO
[OJ/HKHO 6bITb yKasaHO B OMMCaHWM K COGCTBEHHbIM MpoleypamM TecTUpOBaHuA.

[pyroii meToA, NPYMeEHUMBbI NS Macen C BbICOKOW BA3KOCTbIO, — TecT hunbTpyemocT SKF ¢ ncnonb3oBaHvem
MemM6paHHOro unbTpa, NpeacTaBnaowWero cobo 12-MMKPOHHYO NAACTUHY HUTpaTa Lennonosbl. ITOT TecT cneayeT
npoBoAMTL B paMkax Tpe6oBaHuii SKF.

[-3.5 BcneHnBaHue

[na npoBeAeHUs WCNbITaHWi Ha BCMNeHVWBaHWE LWWWPOKO NPUMEHSAETCSA MeHHbI TecT ®neHaepa A8 TpaHCMUC-
CMOHHBIX Maces B pefyKTopax BETPOBbIX TYp6UH. OfHAKO, faHHbIli MeTo[ He SiIB/SieTCA CTaHAapTU30BaHHbIM. CTaHaap-
TU30BaHHbIM SIBNSETCA MEeTOJ, ONucaHHblii B (65). 0HaKO, BO3HUKAIOT COMHEHWUS B ero NMPYMeHUMOCTU K BETPOBbIM
Typ61Ham, NoaTOMy OH He paccmaTpuBaeTCs B HacToslWeM cTaHaapTe. CyuiecTByeT npegnosioxeHne 06 o6beAnHeHUn
MNCNbITAHUA OUNBTPYEMOCTN N BCMEHUBaHUA B O6WMKIA MeTo[, OAHAKO 3TO Takxe TpebyeT ganbHelwunx uccnesoBaHuii
ANSA NOATBEPXAEHNA HEOGXOANMOCTU €ro UCMosIb30BaHUs.

[.3.6 3awmTa oT KOPPO3UN

[N TPaHCMUCCUOHHbIX Macen B peAykTopax BeTPOBbIX Typ6UH fosbkeH 6biTb nposefeH SKF Emcor-tecT. [ns
ohPLIOPHbIX NPUMEHEHN A B3Y 3TOT TeCcT 1 MeToa, onucaHHblii B [56] 1 NCNOMb3YOWNIA CUHTETUYECKYO MOPCKYH BOAY,
[OJXEH NpefocTaBnATb NOMb30BaTesl0 NokasaTesb 3alWuUTbl OT KOPPO3UW NpefocTaBseMO cMasKu.
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[,.3.7 OkucnunTtenbHasa cTabuUbHOCTb

XoTA BeTpoBble TypOUHbLI CO3A4al0T HanpsHKeHHble YC/I0BUA ANA CMa3ku, TepMUYecKoe HanpsXeHne He MOXeT
6bITb TSXENbLIM C TUMUYHBIMU U3MEHEHUAMW 3KCNyaTauMOHHbIX TeMnepaTyp cMasku B guanasoHe ot 40 '‘C go 80 'C.
TeM He MeHee CMOCOGHOCTb Macsia NPOTUBOCTOATL TEMN/IOBbIM HaMNPSXeHUAM U TEPMUYECKOMY KPEKUMHTY OCTatoTCA
BaXHbIMM XapakTepuctukamu. Cob6CTBeHHbIe TeCTOBblE MeTOAbl AN ONpeAeneHNs HanpsHKeHns TePMUYECKOro conpo-
TuBNeHns 6binn paspaboTaHbl K MCNOMNb3YIOTCA pas3paboTynkaMy CMasku, HO CTaHAapTU30BaHHble MeTOAbl B HacTOsA-
Lee BpeMs OTCYTCTBYHOT. MeToA, onucaHHbIi B [55]. o6ecneunBaeT n3MepeHne OKUCAUTENBHOIO COMPOTUB/IEHNA Macna,
a TakXe Crnoco6HOCTM NpefoTBpalleHNs OCaXAeHUA Macnia u Wwnama, KoTopoe MOXHO OXugaTb Npu ANnTesbHbIX nepe-
pbiBax B 06CNYyX1BaHUN BETPOBbIX TYPOUH.

[,.3.8 CTabnnbHOCTb KCABUTY

MponcxoanT NOCTOAAHHOE M3MEHEHWe CMa3okK A1 YA0BeTBOPeHUA Bce 6Gosiee yBeMunBalowWwmnxcs TpeboBaHnii K
HUM. B CBA3N C YeM TpPebyeTca KOHTPO/b NMOTEHUMaNbHbIX NOTEPb AN BA3KOCTM M3-3a pacnaga nosiMMepHbIX KOMMOHEH-
TOB. MUCMO/Ib3yEMbIX B CMa304HbIX komno3umuyusax. CEC L-45-A33-meTos NpUMeHSeTCss B aBTOMOOGWU/IbHOM CeKTope U
XOpOLWO NPOrHo3npyeT NOTepu, KOTOPble BO3HMKAIOT M3-3a MEXaHWYeCKOro cABUra KOMMOHEHTOB XNAKOCTN. PekoMeHA0-
BaHO COXpaHeHue BA3KOCTU CMa3ku B npegenax nepBoHavanbHoOW VG-knacca Kak OpueHTupa Ansi XUAKOCTel, ncnonb-
3yeMblX B BETPOBbIX TypbuHax.

A.3.9 CoBmMecTumocCTb

Mpy uncnonb3oBaHUM pPasINYHbLIX MaTepuanoB B KOpobke nepegay pekoMeHAyeTCs NpPOBEepUTb COBMECTU-
MOCTb 3TUX KOMMOHEHTOB C Macsiom. [poBepka A0/KHA BKIOYaTb Takue cTaTUyeckne YnsoTHEHUS, Kak NpUpoaHble,
AVHaMnyeckne YMAOTHEHUA, KPacKW W 3NeKTPOHHbIE KOMMOHEHTbl, NOrPyXeHHble B Macs/io Wau Haxopsauimeca B
KOHTaKTe ¢ HuM. TecToBas npoueaypa W OrpaHM4YeHUss nMpuema [AOJ/DKHbl pewaTbCcsi Mexay KOMMOHEHTOM U nocTaBs-
LWMKOM macna.

[.4 PekoMmeHAaLMm No KOHTPOHO CPOKa CAYX6bl 1 COCTOAHUSA CMa3kKu

[.4.1 MapameTpbl COCTOAHNSA CMa3Kun

CMa3ouHble MaTepuasnbl HaUMHAOT MEHATLCA cpasy Xe nocsie BBoAa B aKCnayaTaumto. [03ToOMy BaXHO pelueHune
cnefyowWwmx BOMPOCOB: KOrAa Ao/HKHa 6bIiTb MU3MEHeHa cMaska U Kakue napameTpbl AO/XHbI 6bITb NPOBEPEHbI, YTOObI
npegoTBpaTUTL AOPOroCcTosALWMEe PEMOHTbI U NpocTon. OTBETbl HA AjaHHble BOMPOCHLI 3aBUCAT OT BUAa ycnyr, onepaymnoH-
HOl cpefbl, TMNa cMaskn 1 T. 4. OAHaKO ec/nn y4yecTb, YTO OCHOBHbIMU (PYHKUMAMM CMa3ku ABNAIOTCA OTBOA Tennaa u
YMEHbLIEHNEe TPEHUA N U3HOCA, TO TOrja HECKO/IbKO OB6LMX CEHCUTUBHBLIX NapaMeTpoB A0/IXHbl 6bITb NpoBepeHbl. Knto-
YeBbIMU Cpean 3TUX NapaMeTpoB ABMAKTCA BA3KOCTb, aAAUTUBHbIE N N3HALLMBAaEMble 3N1EMEHTbI, 3arpsisHsoLne Belye-
cTBa (TBepable MM xXuakune) n obuwmne cneunanbHble ypoBHWU. Mpu NpoBefeHUN MNOCTOAHHONO MOHUTOPUHrA AaHHbIX
napaMeTpoB MOXeT 6bITb NOsyYeHa BaxHasa MHGOpMauua O COCTOSAHUU TypbuHbl B nNpouecce akcnayartauun. MNpegno-
XEHUS AeliCTBMIA B 3aBUCMMOCTUN OT UX 3HAYEHUS NpuBeAeHbl B Tabnuue [.8.

Ta6nuuya [.8— PekomeHAauuy no orpaHUYeHUo napameTpoB CMasKu

MapameTp MeTopg Mpuemnemblii nuUMuT MpepgocTeperallwmnii ypoBeHb OnacHblii ypoBEHb
BsaskocTb. v40 FOCT P 53708 HomuHan v40+ 5% HomuHan v40+ 8 % HomuHan v40 £ 10 %
[66]
[o6aBku (kpome aH-  [67] HoBblii + 10 % HoBblii + 20 % HosbIli £ 30 %

TuBCNeHuBaTens Si)

WN3HOC anemeHTOB [67]
Fe < 50 ppm 50 — 150 ppm >150 ppm
Cr Mognexut Mopgnexut Mopnexut
onpejeneHnto onpegaeneHunto onpepaeneHnio
Cu.Al < 20 ppm 20 — 50 ppm > 50 ppm
YnctoTta [22] -/116/13 -/117/14 -1 8/15
CopaepxaHue BOAbl FOCT P 54281 < 300 ppm 300 — 600 ppm > 600 ppm
[68]
MpumeuyaHwne — 3Ha4YeHUa nNpefenos A/19 NU3HOCA 3/IEMEHTOB [A0/XHblI 6bITb COrlacoBaHbl Mexay

npounssoanTenamMun NOoAWNNHUKOB U NPOU3BOAUNTENAMU BETPOBbLIX Typ6VIH. 3HavyeHus IMMUTOB OTpaxatT matepua-
Nbl. UCNONb3yeMble B KOPOGKe nepegay un CcMa30u4Holi cucTteme.
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Bbllle NpuBeAeHHbIX NpeAenoB crneayeT pacCcMaTpuBaTb Kak PykoBOAsALLMe NPUHLMMbLI MO PACCMOTPEHMIO U OLeH-
ke nokasaTesneii B cucteme. Hanpumep, nsMeHeHne BA3KOCTU 3a AONYyCTUMble Npefesbl, Kak nokasaHo B Tabnuue [.8,
nn6o yBennueHne UM yMeHblUeHWe, MOTYT MPUBECTU K Pa3/INyHbIM MOTeHUManbHbIM nNpo6nemam. Ecnun BA3KOCTb pac-
TeT. TO 3TO ABNSeTCA NPU3HAKOM Aerpajauuy macsia vyepes OKuWcrieHue. ECnn BA3KOCTb YMEHbLUAeTCsi, TO 3TO MOXeT
6bITb pe3y/ibTaTOM pas3XWXeHUs Mpu cABUre HEKOTOPbIX KOMMOHEHTOB NpW pa6oTe WAW OT HEKOTOPbIX 3arpsA3HeHWi.
CHWXeHne BA3KOCTW cokpaljaeT TOMWWHY MMEHKN XUAKOCTU B 30HAX BbICOKMX KOHTaKTHbIX HamnpshkeHwuli, 4To, B CBOK
oyepeab, NMPUBOAUT K COKPALLEHUIO CPOKa CNyX6bl KOMMNOHEHTOB. [lo6aBKW U 3NeMEeHTbl M3HOCA SAB/ISIIOTCSH 3HAKOM
0o6Lero XopoLwero COCTOSIHUSA CMa3ku. YPOBHU MX COAepXaHUs A0/HKHbI KOHTPO/IMPOBATLCA U paccMaTpuBaTbCsl B Teye-
HWe [0Toro BpeMeHWU AN OLeHKWN TeHAEHLUUI Temna M3Hoca, YTO MOXeT npeanonaraTb KOPPEKTUPOBKY APYrnx napa-
MeTpoB. Hanpumep, Ana Typ6uHbl, nokasbiBatollieii 60/1ee BbICOKUA ypOBEHb U3HOCA, YEM aHanornyHasi, Mmoxet Tpe6o-
BaTbCA 60/1ee BblCOKas BA3KOCTb XWUAKOCTU n3-3a 6051ee HanpsXeHHOW pa6oTbl, UM Xe 3TO MOXeT 6bITb NPU3HaAKOM
HEKOTOPbIX BHYTPEHHUX NPO6aeM faHHOW Typ6uHbl. 3arpsAsHsiow e BelwecTBa, Takme Kak Boga Wau TBepAble YacTulbl,
SABNSOTCA UHAMKATOPAMMN Ha/IMUUS YNIOTHEHU UK canyHOB U JO/XHbI 6blTh 6bICTPO YCTpaHeHbl B Lensx npefoTspa-
LWeHNA GbICTPOro yBe/IM4YeHUs N3Hoca 1 oTka3a KOMMOHEHTOB.

A.4.2 MOHUTOPUHT COCTOSAHUSA CMa3Kn

Kak oTMe4anocb paHee, MOHUTOPUHI COCTOSIHUSI NapamMeTpoB CMa3KuW C TeYeHWeM BpPeMeHW MOXeT npegocTa-
BWTb NOJIE3HYI0 MHPOPMALMIO O COCTOSHMM 3y6UaTbiX nepefay v NOALIMNIMHUKOB, a TakkKe 0GHaPYXWUTb 3arpPsi3HEHUs Un
Apyrne HebnaronpuaTHble U3MEHeHMA cMa3ku. [na 3Toro oT KOpobku nepepay nNnocsie perynsipHoi akcnayaTtaymm oTou-
paeTcsi He6O/blIOe KO/IMYECTBO CMasKuW U aHanusupyeTcs. PesynbTaTbl 3TOro aHasiM3a cpaBHUBAIOTCSA C npejenamu,
OMNCaHHbIMWU B HACTOALEM MPUIOXEHUN © 7.6.

[,.4.3 Bbi60pKkn cmasku

Bcsakunii pas, korga 6epyTtca o6paslbl, He06X0ANMO MCNOMb30BaTh eAuHYI0 npouedypy OoT60pa Ans nocnefosa-
TeNbHOro nony4yeHns o6pasuoB. Kak TO/IbKO Nporpamma MOHUTOPUHIa yXe Hadyanacbh, npoueaypbl oT6opa npo6 n ot6o-
pa 4acTeil He MeHsAOTCA. XypHan oT6opa NPo6 A0/IKEH BECTUCh U XPaHWUTbLCA AN 06ecrneyeHns Npoc/iexrBaemMocTy.

A.4.4 MeToabl oT60pa npo6

Heo6xoaMmMo Bcerga MCMNo/ib30BaTh YMCTble, COBMECTMMble C 06pasLOM CMasku NIacTUKOBble WWN CTeK/SHHble
6YTbIIKM 1 NPOBKN, N COXPaHATbL BCe UCNO/b3yeMoe npu oT6ope Npo6 o6opyaoBaHne B YACTOTE.

J[lo oT60pa Npo6 He06X04MMO MOMHOCTLIO 3aNOIHATL 3TUKETKY U NpUKNaabiBaTh ee K 06pa3uy 6yTbiikn. Heo6xo-
AVMO y[A0CTOBEPUTBLCS, UTO Ha 3TUKETKY HaHeceHa BCA HeoGxopumasi UHopMmalms, B TOM Yuc/ie HasBaHWe o6pasua,
pata oT6opa npobbl, MHpOPMaUVa ANA nAeHTUUKaLUM KOPobkn nepegay, Mecta oT6opa Npobbl U TYpOUHBI U Apyras
cooTBeTCTBYlOLWAs MHPOPMaLMS.

O6nacTb BOKpYr knanaHa Bbl6opku (cm. 7.6.10.4) gosmkHa 6bITb TUiaTeNlbHO ouyMlieHa A0 oT6opa Npob6. MMbkas
Tpy6Ka (KenatenbHO U3 yrnepoancToin Uiy HepxasetlLwen cTanm) 4OCTaTOYHOW ANUHBLI ANS B3ATUA o6pasua 13 6yTbIiKn
[O/KHa GbITb NPUKpensieHa K BbIXOJHOMY OTBEPCTUIO kflanaHa oT6opa npo6.

Ecnn nnactnyeckn ckofb3sAwas win Metassimyeckas pe3ab6oBasi KpbIlWKa He MCMOo/Ib3yeTCsl, TO OHa A0/KHA ObITb
npucoefnHeHa K OTKPbITOMY KOHLY Tpy6bl BbIGOPKM.

[.4.4.1 OT60p Npo6 13 KOpPob6KN Nepegay

[na MOHWTOpMHra COCTOAHMA KOPOGKW nepepay, Heo6xoAMMO B3ATb 06paslbl U3 KaHana BbIGOPKM KOPOGKU
nepegady, noka macso eue Tensoe. He cnegyeT Mcnosb3oBaTb Mac/lio B MecTe oT60pa npobbl, rae, BO3MOXHO, 6bin
3acToii. OT60p NPoO6 NPOM3BOAMTCA NyTEM NOBOPOTA K/anaHa M 3axBaTa Macsa, KOTOpoe [O/IXKHO 6biTb AO/HKHO 6biThb
noMelleHO B OTAe/IbHble BYTbIJIKM, U MOMELLeHUA aHanm3npyemMoro o6pasua B HOBYK GyTbisIKy 6e3 KacaHus knanaHa.

[.4.4.2 OT60p Npo6 13 macnsHbIx 6apabaHoB

[ANna KOHTpPoONA KayecTBa CBeXell cMas3ku Heo6xoAuMO B3SATb o6pasel, U3 cmMa3oyHoro 6apa6aHa. Lienbio onucaH-
HOWi HWXe npoueaypbl SiBNsieTCA NpoBepka 06Lero CocTosiHMsA Macna B 6apabaHe. Takum o6pasom, o6pasel, npejcras-
nseT coboii cmecb U3 Maces, B3ATbIX U3 BEPXHE, cpefHelt n HWxHeli yacTeil 6apabaHa. Ecnu Luenb COCTOUT B NpoBepke
Ha BOJlHOe 3arpsi3HeHVe, ocajka Wan ceAuMeHTauun, To Heo6Xo4MMO B3siTb 06pasLbl U3 HMXHell YacTn 6apabaHa.

Heo6xoAMMO MCNo/b30BaTbh PYYHOI Hacoc A4S MOroLWeHns Npobbl Macna B GyTbisiku Ans o6pa3uos.

O6pa3subl, B3aTble N3 BEPXHEN, cpeaHel 1 HUXHel yacTeli 6apabaHa, He06X0A4MMbI A1 NONYYEHUA penpeseHTa-
TVUBHOW BbIGOPKM 1 BO n3bexaHue cTpatudukauumn. 4ns ot6opa npobbl HEO6XOAUMMO UCMOb30BaTh CTEPXEHb BbIGOPKU
1N NPUKPenUTb NPO600TOOPHYID TPYOGKY K CTEPXHIO C NAAacTUKOBOW CBA3KONK. PacnonoxuTb Tpybky oT60pa npob B He-
CKOJIbKMX CaHTUMeTpax OT HWXHeW 4YacTu CTepXHA ANA NpefoTBpalleHns KacaHus AHa U GOKOBbIX CTeHOK 6apaGaHa
KOHLUOM Tpyb6kn. B3aTb 1/3 oT BCero Heo6xoanmoro o6bema nNpobbl C KACAHUEM CTEPXHSA HWXHel yacTu 6apabaHa.
B3aTb 1/3 0T BCero He0o6xoAMMOro o6bema Npob6bl C MOMOLLbIO CTEPXHA Bbille cepefMHbl BbICOTbl YPOBHA Macna. B3sitb
OKOHYaTesnibHyt0 1/3 oT BCcero Heo6xo0ANMMOro o6bema nNpPo6bl C MOMOLLBbIO CTEPXHSA, MOAHATOrO Tak. YTo6bl TPy6Ka oT60pa
npo6 6bl/1a YyTb HUXE MOBEPXHOCTM Macna, nocsie 4ero Heo6xoANUMO YHUUTOXUTL TPY6KY oT60pa npob BO nsbexaHue
3arpsisHeHuns nocnegyowmnx o6pasLos Macna.

0.5 06¢cnyxunBaHne YNCTOTbl CMa3ku

MpaBWIbHO CNPOEKTUPOBaHHbIE, YCTAaHOBJIEHHbIE U 0GC/YXUBAKOLWMNECS C MOMOLLbI0O MeXaHU4eCcKux uUIbLTPoB
C/CTeMbl ABMAIOTCSA NPUTOAHLIMU AN NOAAEPXUBAHNA YMCTOThbI YPOBHe cmMasku KOpo6ku nepegay BeTpoBOl Typ6uHbI,
yKasaHHbIX B 7.6.8. B 3aBUCMMOCTV OT onepaLoHHOI cpefbl MOTYT 6bITb YCTAaHOB/IEHbI NOMYrofo0Bble Un 6osee NpoAos-
XUTeNbHble UHTEpBasbl 06CNYX/NBaHUSA.
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[.5.1 KoHdurypaumsa cuctembl hunbtpaynm

B MexaHu4yecknx cuctemax unbTpaumm Kopobku nepepay BeTPOBON Typ6GUHbI MOryT 6biTb MCMO/b30BaHbl OAUH
WM HECKO/IbKO MeXaHn4ecknx unbTpoB c60poK. YacTo cuctema hunbTpaumm UCnosib3yeTcs B COYeTaHUU C CUCTEMOIA
oxnaxpgeHus, cm. pucyHok 35. Kak npaBuno, cuctema uabTpaunn BkIoYaeT B cebs:

- INHNIO C60PKN uNbTpa afeKBaTHOroO pasmepa, YTo6bl MUMHMMaIbHO OrpaHNYnTb MNOTOK Macsa A0 Knacca BA3KO-
cTn 460. VG 460. B 06beMax, He0O6X04MMbIX A1 CMa3Ku LWecTepeH, NOAWMNMHUKOB U APYTX KOMMOHEHTOB!

- aBTOHOMHbIi pexum c6opku dunbTpa (pekomeHayeTcs);

- AaBneHue cetyatoro unbTpa (pekomeHAayeTcsl) B cMCTeMe pacnpejeneHns macna Ana 3axBata 60/bliero
KOMMYecTBa TBEpP/bIX YacTul, B C/lydaB OTKasa a/ieMeHTa JIMHUN unbTpa, YC/I0BUA XON0AHOro 3anycka 1 3acopa nortou-
HOro chunbTpa.

CobpaHue NuHeliHbIX
unbTpoB

PucyHok 35 — TpuMep cXxembl LeNn KOMOGWHUPOBAHHON CUCTEMbI (OUABTPALUN U OXNAXAEHMS

[.5.2 JInHelHbl i hunbTp

C6opka NuHelHoro hunbTpa [os/MKHaA:

- obecneuymBaTb MWHWMYM OTpaHWYEHUA MOTOKA HEOGXOAMMOro o6bemMa W faBfeHUA Macsa B CMasblBaeMbiX
y3s1ax Typ6vHbl BO Bpemsi pa6oThbl;

- 3anpelaTtb orpaHnuyeHne NoToka Ha XO/04HOM MyCKe, KOTOPbI/i MOXET NOBPeAUTb UAN CBEPHYTb (UNbTPYIOLWNi
3/IEMEHT;

- 06ecneynTb CNOCOGHOCTb yAepXaHUa rpsasu, cobpaBLielics B TeYeHMe ceMu MecsaLleB cnyx6bl Npu NosyrogoBoMm
LMKe 3aMeHbl ubTpa, U B Te4eHue YeTbipHaALaTU MecsieB CnyX6bl NPy rogoBOM LUK/e 3aMeHbl huibTpa.

Mpu BbIGOpE pelTUHra MUKpoHa PUIbTpa HYXHO 3HaTb TpeboBaHUA Knacca YUCToTbl (CM. Tabnuuy 9) U CBOWCTB
CUCTEMBbI, TaKMX Kak CKOPOCTb MPOHWKHOBEHWSI TPA3W, pacxof U cBolicTBa Macna. TUNUYHoe 3HaveHue cocTaBnseT 10
MKM npu 6eTa-koadpdurumneHTe 6onbliee nnm pasHbim 200 (|}lag r 200). HAeKC (C) OTHOCUTCA K MHTEPNOIMPOBAHHOMY
pasmepy yacTuy cornacHo FOCT P NCO 16889. C6opka thunbTpa A0/KHA BKAOYATb B ce6sl aBTOMATUYECKUIA 0GXOAHOM
nyTb Macsa ¢ AOCTaTOYHbIM €ro NPUTOKOM A/ 3alMNThl CMa3blBaeMblX Yy3/10B BO BPEMSI XO/IOAHOMO nycka W. B Cny4vasx,
Korga ounbTpyoWwmii matepran 3abvBaeTcsi 3arpssHAWMMNU BelwecTBaMn. [JaTunkn [OMKHbI 6GbiTb YCTAHOB/EHbI AN
KOHTPO/ISi cTaTyca 3aCoOpeHus 1 NOTOKOB CO6MpaHnsi Mac/ieHbiX (OUIbTPOB. TO MOXET BK/IHOUATb:

- nepenag AaBneHUs Ha pUNbTPYOWMI 3NEMEHT:

- cTaTyc 06X04HOr0 YyCTPOWCTBA;

- NOSIOXKMTENbHbI NOTOK Macna unn AaBneHns Ha BXode U Bbixofe U3 hunbTpa.

[.5.3 HenuHeliHblli hunbTp

DUNLTPYIOLWUIA 31EMEHT [0/MKEH ObITb paccumTaH Ha:

- 3anpeT OrpaHMYeHns NOToKa, KOTOPbI/ ABNSeTCA AOCTAaTOYHbIM A8 MOBPEXAEHUS UAN paspylieHns punbTpyto-
ero afieMeHTa, BO BpeMs nepBoii onepayunu;

- 3anac CrnocoGHOCTY yAepXxaHus rpsA3n, cobpasluelica B TeYeHWe ceMu MecsaueB cryx6bl Npu NOsyrofoBOM
LMKe 3aMeHbl (UbTPa, U B TEYEHWE YeTblpHaauaTu MecsiueB CNyx6bl NPy rog0BOM LUK/e 3aMeHbl huibTpa.

BbIGpaHHbIii pasmep TONWMHbI hunbTpa AO/HKEH GbITb NOAXOAAWMM ANA OCYLECTBIEHUA YUCTOTbl TpeGoBaHui
Kfacca n CUCTEMHbIX CBOWCTB (HanpuMep, CKOPOCTb MPOHUKHOBEHUS TPsidn, pacxof, CBOWcTBa Macria). TunnyHoe 3Have-
HWe ANA peTUHra MUKPOH cocTaBnseT 5 MkM npu [5 6onblee nam pasHbim 200 (fir, (¢)r 200). C60pkKa hnnbTpa AO/HKHA
BK/lOYAaTb B Ce6s1 aBTOMATMYeCKUii 06xo4HOI NyTb Macna. JaTunku A0/MKHbI 6bITb YCTAHOB/EHbI 4151 KOHTPO/SA 3acope-
HUSt punbTpa B c60pe. OHM MOryT BK/IOYATb B CE65 KOHTPO/Ib!
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- notepu AaBneHnsa Yyepes (PUNbTPYIOWNIA 3NEMEHT.

- cTaTyca 06x04HOro yctpoiicTea.

Mpy HEO6X0AMMOCTM B aBTOHOMHOM pexume unbTpauns MoXeT 6biTb UCMNO/b30BaHa A5 MNOrowWeHns csobos-
HOV BOAbl B Mache.

A0.5.4 dunbTp faBneHusn

MeTannunueckas cetka c60pkn hunbTpa MOXeT 6biTb YCTAHOB/IEHA B /IMHUM pacnpeAesnieHns macna noj gas/ieHn-
€M BHU3Yy MOTOKa INHENHOoN c60pkn hunbTpa. PYHKLUMA 3TOr0 yCTPOMNCTBA COCTOUT B NpeAoTBpalleHnn nonagaHnsa Kpyn-
HbIX YacTWL, B CUCTEMY pacnpejeneHns macna, korga 06xoAHOW NyTb IMHEAHOro nbTpa OTKPbIT NPY YC/I0BUSAX XO10[-
HOro 3anycka u B C/lydyae OWWNGKM MeXaHWM4ecKOoro afieMeHTa SIMHeWHOro unbTpa, Takoi kak kKonnanc. Kak npasuio,
npuemMneMbiM ABnseTCA (UNBLTP U3 HepxaBelolleli cTann ¢ oTBepcTUAMM B 50 MKM.

Kopnyc dunbTpa u 3f1eMeHT [0/DKHbI ObiTb PaCnosIOKeHbl NPOCTPAHCTBEHHO MNPaBU/IbHO, YTO6bI MUHUMU3UPO-
BaTb OrpaHNy4yeHns NoToka Macna fnpu Xos04HOM 3anycke U HOpMasbHOW paboTe KOopobku nepegay. BaxHo npegoTepa-
TUTb NOBPEX/JEeHUA CUCTEMbl CMa3Ky M3-3a HeA0CTaTOYHOro AaB/IeHUA 06TeKaHWs 3aCOPEHHOro ceTyaTtoro unbTpa.
Hagnexauwue mepbl BO nsbexaHue Takoi cuTyauuu BkIo4valoT fgobasBrieHne 06X0AHOro kanaHa BOKPYr hunbTpa unu
[o6aBneHns CUI0BOrO JaTumMka Uan notoka ANA onpefesieHns Npousowellero 3acopeHus.

[.5.5 CoBMeCTMMOCTb (hU/IbTPa M TPAHCMUCCUOHHOTO Macna

C6opka (hunbTpa A0JSIKHA O6bIThb paccuuTaHa MpPaBUIbLHO U U3rOTOB/IEHO M3 MarepuasioB, KOTOPbIE XUMWUYECKU
COBMECTUMbI CO CMa3koli. OHN He AO0/KHbI UMeTb narybHoe BAUSIHWE Ha [0/ITOCPOYHOE WCMO/Ib30BaHME CMasKu WUam
CUCTEMbI CMa3kn. DTO BK/OYaeT B cebn:

- 3aKasiKy, CMAryeHve unu gerpagauuto hunbTpyowein cpeabl UM ynaoTHEHWIA;

- (UNbLTPYEMOCTb:

- yAaneHue uan nsMeHeHue [06aBOK, TaKMX Kak MeHoracutenwu;

- copelicTBue anekTpodopesy (CTaTUyYeckoe 3/1eKTPUYEecKoe HapalujmBaHue B CUCTEMe CMasKu).

A.5.6 Oxnagutenn n HarpeeaTenn

Oxnagutenu n oborpesartesiv UCNONL3YIOTCA ANA NOAAEPXaHUA OnNpeaeneHHon TemnepaTtypbl macna Ans 3anyc-
Ka 1 aKcnayarauum Kopobku nepegad. 3Tu ycTpolicTBa MOTyT 6bITb YCTAHOB/IEHbI B OCHOBHOW CMCTeMe CMa3ku, B aBTO-
HOMHOM pexume Wam nytem KombuHauum o60UX BapuaHTOB yCTaHOBKW. MOryT 6biTb YCTAHOBJ/IEHbI [OMOMIHUTE/IbHbIE
ycTpoiicTBa A1 OrpaHnyveHns nepenaja AaBneHns oxnaguTtenein n Harpesartesieii. KOMNOHEHTbI, €C/IN OHN BK/IKOYEHbI B
OCHOBHYIO CUCTEMY CMasKu, JOJKHbI OblTb AOCTATOYHLIMKU A1 06ecnevyeHns Heo6XoAMMOro NOToka macna B 3y6yaTbix
nepegavax v nojlwunHukax. Bce marepmanbl 3TUX yCTPONCTB A0/DKHbI 6bITb COBMECTMMbI CO CMa3KOW.
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MpunnoxeHune E
(cnpaBoYHOE)

Pa3paboTka KOHTPONIbHOW AOKYMeHTaLuuu

E.1 Paspa6oTka KOHTPOJIbHO flOKYMeHTaLnm

Cnncok pekoOMeHA0BaHHOW fOoKyMeHTauum no paspaboTke KOpPoO6GkM nepegay u unx Bepudukauun npusBeseH B
Tabnuue E.1. B Ta6bnuue E.1 npuBeAeHO onucaHue pas3fiMyHbIX AOKYMEHTOB W yKa3aHO, KTO co3gaeT [OKYMEHT U KTo
nonyyaet. MoAPO6GHOCTN O HEO6XOAUMbIX pacyeTax W/ unn meTofbl pacyeTa JO0/KHbI 6biTb B3ATbl U3 COOTBETCTBYIOLWNX
NOMIOXEHWUNA.

Ta6nunuya E.1 — lNpremMoyHble UCNbITAHNUSA NPOEKTA Y KOHTPOJIbHAA AOKYMEHTaLms

J[oKkymeHT Cneumdmkaums M3pgaH MpumsT MomeTka
O6uwasn Ycnosua pa6oTbl onpegeneHsbl B 6.3. w G.(B,L).C
cneymndmrkayms MHOrne TexHuyeckme faHHble, Takme Kak HOMU- G.(B,L).C

Ha/llbHas CKOPOCTb, Auana3oH CKOPOCTel, cooT-
HOLWeHne, HOMUHaIbHOE Kpy4deHue n ap.

Tun n pacnosioxeHne Topmosa, MydTbl U nepe- G. (B). C
fava noAAepXKU.'MOHTaxa
CxemaTunyeckoe onnucaHne CUCTeMbl OXTaXAEeHUSA. G.(B.L),C

Cmaska n unbtpaymsa

MOHWUTOPUHT BK/TIOYEHHOrO CMWCKa AAaTYMKOB
[lononHntensHoe oGopyaoBaHue
PekomeHAauun ana TecToB U NoAcyeToB
PekomeHpaLun Ans AoKyMeHTauuu
PekomeHAaunN ANA KOHTPONSA KayecTsa

.(B.L),C
.(B,L).C
.(B.L).C
.(B.L).C
(B, L).C

OO0

Cneuundukaumns KpaTkoe onucaHue TypbuHbl, BKAKOYaOLee KOHT- w G. (B).C
Harpysku posb 1 cucTeMy 6e30MacHocTU

BpeMeHHble cepun AN ycTasiocTU U cTaTuyec-

KMe pacuyeTbl Ha NPOYHOCTb

Harpysku ycTanocTu, noAroToBJIEHHblE Kak

B LDO n RFC anst Bcex COOTBETCTBYIOLLNX HArpy30K

JKCTpeMasnbHble Harpysku, BK/OYas o6paTHbIl

MOMEHT Kpy4eHus

JononHuTenbHble Harpy3ku, ecsiv OHW CO3aHbl,

Hanpumep, Bubpauueil nnu gedopmauueii

Cneuundukaynsa Tpe6oBaHUA B OTHOLWEHUN TECTUPOBAHUS KOPOG- G (B.C) W, C
TecTa KN nepejay Ha cTeHje: An3aiiH ncnbiTaTe/IbHOro

cTeHAa, M3mepuTenibHOe 06opyA0BaHue, X0 Bbl-

NOJIHEHUS TecTa, KpUTepun ycnexa

Tpe6oBaHUA B OTHOLWEHUN TECTUPOBaHUA KOPOG- w G (B.L).C

K1 nepefay Ha Typb6uHe: MecTOpacnosiokeHue,

n3mepuTenbHoe o6opyfoBaHne ©  [aHHble

[OSKHBbI 6bITb M3MeEpPEHbI, Kypc TecTa, Kputepuu

ycnexa

Tpe6oBaHNA B OTHOLWEHNW UCMbITaHW cepuitHoii  G.(B. L) wW.C

KOpPO6KM Nepefay Ha cTeHAae: An3aliH cTeHaa, us-

MepuTesibHOe 060py0BaHue, X0 BbINOSHEHUS

TecTa, KpuTepun ycnexa

YepTexu u cnmcok ma-  M3mepeHune rabaputos u uyepTex cCOOpKu G W .B.C
Tepuanos UepTexun u creyudpukaymm 3ybyaTbix uvacTeld, G Ww.C
BKIlOYAss Matepuanbl M TepmoobpaboTKy, AaH-
Hble MO UHCTPYMEHTY 1 Npochuo 1 NpUBEAEHUIO
Moaundukaymia
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MpoponxeHne Tabnuubl E. 1

LoKymeHT

AHanus 3y6uaroi
nepegauu

AHanus
noAWNNHNKOB

Apyrue
KOMMOHEHTbI

MpoBepka TensioBOro
noteHuynanaun gocTyn-
HoW MOLHOCTM OX-
naxaneHus

108

Cneuudukayma

UepTexun un cneyudukaumm A[na BaioB U
My T/coeguHeHnn

UepTexn un cneyudmkaymmn yacteidi kKopnyca,
BK/lOYAA MocafoyHble MecTa MOALWUMHUKOB, Ma-
Tepuanbl 1 Apyrve COOTBeTCTBYIOLWME AaHHblE
CxemaTuyecKnin YepTex CUCTEMbl CMa3ku C WUH-
cdhopmaumeii o guameTpax Tpy6 u conna
UepTexn NOAWMNHUKOB, a Takxe WHdopmauus,
OTHOCSALWWAsACA K pacyeTam, ykas3aHHbIM B 7.3.7
MepeyeHb MaTepuanoB KOpobku nepepay
MepeyeHb MaTepuanos, UCMOJIb30BaHHbIX B CUC-
Temax oxnaxaeHus n punbTpaunn

AHanu3 ycTtasiocT NpoTMB TOUEYHOW KOppo3umn un
paspyleHns KopHs 3y6a B COOTBeTCTBUM C [6]
CTaTMUYeCcKuUin aHanM3 NPoOYHOCTM MPOTUB Toueu-
HOI KOppPO3MK 1 paspylueHns KopHs 3y6a B cOOT-
BBTCTBUY C [6]

AHanu3 3agMpocTonKoCcTn

PacueT koahdhmumeHTa pacnpeseneHus Harpys-
Kn. KT

3y6uaTbie 4acTOTbl CeTKM AN Bcex nepepad
CeTKM C y4yeTOM yKasaHHOro AmanasoHa CKOpo-
cTeid

MpeanonoxeHnss n TpeboBaHNA K pacyeTy nog-
WNNHWKOB

PacueT cpoka cnyx6bl 1 cTaTUYECKUX HOMUHANb-
HbIX NapamMeTpoB AN BCeX NOALMNNHUKOB B COOT-
BeTcTBUM € 7.3.7

PacuyeT MOLWHOCTN OCEBOW Harpysku

OueHKa BO3MOXHbIX HeJOCTaTKOB PexumMoB, Ha-
npuMep. CKOJIbXeHns

BHYTpeHHMe 1 BHeLWHNe 4acToTbl BpalleHusa ans
BCEX NOALWNMNHUKOB, @ TaKxe KNeTka 4acToTbl Bpa-
LWeHNA C Yy4eTOM yKa3aHHOro gmanasoHa CKopoc-
Ten

YCTanoCTHbI U CTaTUYeCKNiA aHann3 NpoyYHOCTH
CTPYKTYPHbIX KOMMOHEHTOB, ONpPeAesieHHbIX B 7.4,
M cTaTuyeckuii aHasn3 NpoYHOCTU BasioB, coeau-
HEHUA Ban-cTynuua u CTPYKTYPHO HAaTPYXeHHbIX
6onToB

YCTanoCTHbIN N CTaTUYECKUIA aHasin3 NpPoYHOCTN
KpyTSlLero MoMeHTa, Boauaa u koprnyca, kak FEA-
OTYeT B COOTBETCTBMNC 7.5

[Nedopmauma Hecyleli 4yacTu, KoTopass MoOxXeT
NPMBECTUN K 3HAYNUTENIbHLIM U3MEHEHNAM pacnpe-
AeneHuns gaBneHnsa B 3y64aToili ceTke U>'wm nog-
WNMHWKe

MacnopT cmas3oy4yHoOro martepuana

PacyeT HOMUHaNILHOW MOLWHOCTN NPU paccMoT-
PEHUN MakCUManbHO [ONYyCTUMOM TemnepaTtypbl
oKpyxarouiein cpeabi(B cooTBeTCTBUMN C [69])

Nn3paH

W.G

MpuHaT

W.B.C

W.B.C

W.B, L, C

W.G.C

W.G.C
W.G.L,C

W.G.L.C

wW.B.C

W.G.B.C

MomeTka



OkoH4YaHne Tabnuubl E.1

NoKymMeHT

PyuHas
aKkcnayarauma

TecTupoBaHue nNpoTo-
TMNa 1 TecTupoBaHue
MexaHUu3mMoB

TecTupoBaHue
npoToTuna B BETPOBOWA
TYyp6UuHe

Cneuundukaumns

3aTpaTbl Ha TeXHMYeckoe 06CyXnBaHne U NHTep-
Ba/lbl €r0 NPOBeAEeHNSA

JonycTumble TemnepaTypbl, faB/IeHNE U T.A4.. N He-
06X0ANMbIA HaA30p 3a KOPOOKOW nepepauy
WNHCTpYyKUuMK, Kacawouwmecss 3anycka v BbINOM-
HeHUs npoueayp

WNHTepBanbl 3amMeHbl 060pyA0BaHNA U PEKOMEH-
AyeMblii aHanM3 npefenoB CMa3oyHbIX Matepua-
noe

MOHTaXHble MPOTOKO/IbI MPOTOTMMNAa KOPOGKM ne-
penauy

OnucaHve MCNbITaTe/IbHOIO CTeHAA B TOM Yucre
coTorpacum

Moppo6Has nporpamMmma McnbITaHWIA

MeToAbl KanMbpoOBKM U 3anucu

O6pasel, 3aNUCK AaHHbIX O NATHE KOHTaKTa wWwec-
TepHW. Hanpumep, doTorpacdun

O6pasel, 3ancy JaHHbIX O MATHE KOHTakTa noj-
WWNHUKa. Hanpumep, doTtorpadun

N3mepeHHble gaHHble (Temnepartypa, AaBJieHue,
yncTtoTa Macna uT. 4.)

BbiBOAbI

MOHTaXHble MPOTOKOJIbl NPOTOTUMNA KOPOGKM ne-
pepay

OonvcaHne MecTopacrnosioXeHUs W YyC/ioBuli OK-
pyxatouweli cpegbl (Hanpumep, CKOPOCTU BeTpa
1 TemnepaTtypbl BO BpeMsi NPOBeAEHNS UCMbITa-
HWIA)

Moapo6Hasa nporpamma UCMbITaHWU

MeToabl kKannbpoBkK U 3anucei

OnuncaHve NpoBefeHNA UCMbITaHW Typ6uHbI ©
paboTbl BO BpeMs NpOBeAeHUs UCTbITaHWI (Han-
pvMep. AOCTYMHOCTb, NPOU3BOAMMAs 3N1EKTPO-
3Heprva. Kpusas MOLLHOCTU)

MpoTokonel ocmoTpa (BkNtoYasa doTtorpacun ns-
TEH KOHTaKkTa) W aHann3bl CMasKu

Pe3ynbTaTbl UcnbiTaHWli, Takne Kak BpeMeHHble
pAgbl  M3MEPEHHbIX  AaHHbIX, HANPUMeEpP, MOLLY-
HOCTW. MOMEHTa Kpy4YeHus, TemnepaTtypsbl, gaB-
NeHns macna, YNCTOTbl CMasKu

BbiBOAbI

MpumeuvaHne

W — lpousBoauTenb BETPOBOM TypOUHbI
G — TMMpowusBoanTenb KOpobku nepepay
B — lMpoussoauTenb cmasku

L — locTaBLWMK cMasku

C — OpraH no cepTudmkaymm

() — Onuwun

NanaH

W (G)

W.G

W.G

G.(W)

G.(W)

FOCT P 54418.4—2013

MpuMA!

w.C

wW.B.C

W.B.C

W.B.L.C

W.B.L.C

W.B.L.C

W.B.L.C

W.B.C

W.B.L.C

W.B.L.C

W.B.L.C

W.B.L.C

W.B.L.C

W.B.L.C

W.B.L.C

W,B.L.C

W.B.L.C

MomeTka
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Mpunoxenune X
(cnpaBoyYHOE)

LlokymeHTauus pacyeta NnOALWMNNHUKOB

X.1 lokymeHTauus, Heo6xoaMmas 4189 pacyeToB NOALWMNHMKA

NMoapepxaHve 3anuceil NpeanonoOXeHWn W pacyeToB Harpy3ku Ha MNOAWUMHUKW, OLEHKW YCTasnoCTHOM’
XU3HU 065A3aTeNlbHO NPW MPOEKTUPOBAHUM KOPOGKM nepepady. Huxe npuBepeH npegnaraemblii opmart fOKYMeH-
TUPOBaHUA 3TUx AeTaneit. CKOGKM UCMNONb3YOTCS A1 BCTABKM KOMMEHTapueB UAn akTUYeCcKnX KOHMUIypaumoHHbIX
OaHHbIX.

.2 TutynbHaa cTpaHumua

PacuyeTbl NOAWWNHUKOB ANS [HasBaHne npoussoanTens Kopobku nepepad]
EavHuua kopobku nepepgad [HasBaHue eanHunubl KOpobkn nepepay]
BeTpoBas Typ6uHa [HasBaHne npousBoauTens BeTPOBOl Typ6uHbI]
[HasBaHMe nocTaBLMKa NOAWMMAHWKA] [WaeHTUdMKaALMOHHBIN HOMep AOKymeHTa)
CNpaBoOYHO:
MocTaBnsiemblii rpy30BOIi CMeKTp: [OTHOCAWeeca uncno]
[atnpoBaH: [AaTta]
MoaroToBneH: [NmsA]
YTBEpXAeH: [NmAa]
OncTpubbloTopckuii nuct-Bepcus
KomnaHusa Ha3BaHwne
[HasBaHuMe npousBoauTens eanHULbl KOPO6GKM nepepad] [HasBaHue]
[HasBaHne npoussBoauTens Typ6uHbI] [HasBaHune]
[HazBaHMe npousBoaMTeNns noAnnHukal [HasBaHue]
MpoBepka fata M3meHeHNnAa
1.0 [AaTa] BbInyck AOKYMeEHTa

X.3 [leTtanun TpaHcMuccumn

CM. npunaraemblii YepTex NN 3cku3 (A0/KHO GbiTb NPefyCMOTPEHO YeTKoe onpejesieHne TPaHCMUCCUU, B TOM
yncne CUCTEMbl KOOPAMHAT) U AeTann BeTPOBOM TYPO6UHbI 1 TPAHCMUCCUN BKOYAKOT pa3mep, TUM. MOLWHOCTb, Knaccudgum-
Kauums u T.4.

PacueTbl NPOBOANNCH MO CHMXEHHOMY CMeKTPY Harpysku, NpoucxogsuiemMy oT Harpysku crnekTpa, ykasaHHOro B
OOKYMeHTe.

Ycnosus akcnnyaTaumMm KOpobku nepegay v ee AaHHble NepeyvncrieHbl HUXE W NpeacTaBAsaloT co6oW OCHOBY A1
pacuyeToB.

X.4 NcxopHasa nHdopmaums

X.4.1 No3numna nogwmnnHuKa

No: "1 Mapka Mapka OnpeaeneHne NOAWNNHUKA
nana nogwunnHUKa

1 RS
Hun3kaa ckopocTb NjlaHeTapHOro Hocutens LS-Car

2 GS

3 RS
Huskas ckopocTb MnJiaHeTbl LS-Plan

4 GS

5 RS
CpeAHAs CKOPOCTb NlaHeTapHOro Hocutensa (2) IS-Car

6 GS

7 RS
CpepgHas CKOpOCTb nnaHeTbl (2) IS-Plan

8 GS
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OKOHYaHue Tabnuubl

No: Mosuyna oans Mapka Mapka Onpepenenne NOAWMNHNKA
Hana

9 RS

10 Huskaa cKopocTb MPOMEeXyTOo4YHOro Bana (2) LSIS GS-in

11 GS-oul2

12 RS

13 BbicOKasi CKOPOCTb MPOMEXYTOYHOro Bana HSIS GS-in

14 GS-out<

15 RS

16 Bbicokas cCKOpOCTb Bana HSS GS-in

17 GS-out

(1) Hymepauusa, cooTBeTCTBYyOWAaA MOMEHTY KpyYeHUs OT BXoja A0 BbixOofa Bana U3 reHeparopa poropa.
(2) Wcnonb3yeTca B 3aBUCMMOCTU OT KOPO6KM nepepay ausaliHa.

XK.4.2 laHHble nogWwnnHnKa

No:™  Hasnaumc noALmnHuKa d 0 BMK D, Lw r «0 <4 cu i
(mm) (mm) (mm) (mm) (mm) (MM) n < <H) (k) (aan
1
2
3
17
(1) Hymepauus, COOTBETCTBYIOLWAA MOMEHTY KpyYeHus OT BXoAa A0 BbIXo4a Basia U3 reHepartopa poTtopa
X.4.3 laHHble KOPOGKKN Nepegay
Craryc CepepguHa
KOPOGKHU mcpTaF:q an Moayne «all Ne
nepegay A a [MM”'] Tn [MMm]
©)] *xa  Adaet sn z, 2
1 LS-nnaHeTa [a] [20] -[helix]4
2 LS-nnaHera (4) [a] [20] -[helix]"
3 Unnunapnyeckue [a] [20] + [helix]"2’
KOpPOGKM Mepepgay
(4)
4 Uunnnnapunyeckune [a] [20] - [helix]'2
KOpPOGKM nepepay
(4)

(1) Yron Hak/IoHa, CBSI3aHHbIVi C CO/IHEYHbIM KOIECOM, 3HaK «-» — [/15 /IEBbIX U 3HaK «+» — Ha NpaBoii.
(2) Yron Hak/oHa, CBA3aHHbIN C lWecTepHel, 3HaK «-» — A5 NIEBbIX U 3HAK «+» — Ha NpaBoiA.

(3) MNocnepoBaTe/lbHOCTL HyMepaLM B COOTBETCTBMU C MOMEHTOM KPyYeHWUsi noToka.

(4) Ncnonb3yeTca B 3aBWCHMOCTM OT KOPOGKM Mepejay AnsaiiHa.
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foc

)K.4.3.1 LS-nnaHeTapHasa nepegjaya

Touka npunoxeHnsa
Harpysku cmelleHna

Mex

[Tax_<o»

© 00 N O g b~ W N R

=
o
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lMnaHeTa-co/HeYHas WeCcTepHA CEeTKN
[Mm]

PaccTosiHe oT cepeavHbl K
[PoTop reHeparop]

PaccTosiHMe OT cepeayHsbl K
[PoTop reHepatop]

PaccTosiHe oT cepefnHbl K
[PoTop reneparop]

Ecnu Tonbko onpegeneHo oAHO 3HaYeHue
K|, = (Obwwii]: MnaHeTa-conHue: (MM) CABUHYTO OT cepefuHbl K [PoToplreHepaTop]
MnaHeTta-kpyr: (MM) CABUHYTO OT cepeauHbl K [PoTop'reHepatop]

XK.4.4 MOLWHOCTb, MOMEHT KPyYeHUs, cuna v flaHHble CKOpoCTu

HoMUHa/IbHbIE PENTUHI BETPOBbLIX TyPGUH

Cuna:

MoOMEHT KpyyeHus:
CKOpOCTb:
BHYTPEHHASA CKOPOCTb:!
BHeLLHAA CKOPOCTb:

O6Lee cooTHowweHue: [C) /CJ

C «omfan = [cunaJMW

MnaHeTa-koneco WecTepHN CeTKN
[mm]

PaccTosiHMe OT cepefinHbl K
[PoTop reHepaTtop]

PaccTosiHie oT cepegyHbl K
[PoTop reHepaTtop]

PaccTtosiHue ot cepeguHbl

CHuman = (KpyyeHune]kHM

C-ob1van = [ckopocrb]MuH_1

C,= [Bx0AasLan CKOpPOCrb}MUH-'

C2 = [BHeLWHAs CKOpPOCTb]MUKT'

Harpyska cnektpa B COOTBETCTBMM C [OKYMEHTOM [UMsi JOKYMEHTa] OT [AaTa] n yMeHbLuaeTcsi Ha MeTog, [CM. npu-
noxeHune B Ana npeAsioXeHHbIX MeTOA0B]:

Cnyyaii Harpysku

Crax
Cmax_rev

Cnot

Teij. exp333

Kpyuexue. K CkopocTtb. Cl [Bpemsi unu nporpecc] [Bpems nnn
[kH-M] [MuH*1] nporpecc]
nons[%)
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)K.4.5 laHHble MO CMa3Ke U YACTOThI
Wcnonb3yetca Twn  Macna [MuHepanbHoe WM cuHTeTudeckoe]. G [BA3KOCTU] TPaHCMWCCUMOHHOE Macso
[c/6e3 npucagxm].

Pabouasn Yuctota

No'l Mo3unyuns sana OGo3HayeHUe TemnepaTypacmaskn Kanna, K YucToTa ncnonb-

noAwmnnHka noAwmnnH1Ka Cmaskn 3yemasi B

[*Cp nogcuyerax

1 Hun3kaa ckopocTb

2 nnaHeTapHoOro Hocutens

3 Hu3kas ckopocTb

4 nnaHeTsbl

5 CpefiHaa cKopocTb

6 nnaHeTapHoOro Hocutens

7 CpefHsas cKopocTb

8 nnaHeTapHoro koneca (2)

9 Hwuskaa ckopocTb

NPOMEXyTOYHOro

10 gana

n

12

Bbicokasi ckopocTb
13 NPOMEXYyTO4YHOro

Basia
14
15
Bbicokasi ckopocTb
16 Bana
17

(1) Hymepauus, cooTBETCTBYIOLLAS MOMEHTY Kpy4YeHUsi OT BXofa A0 BbIXoAa Basa U3 reHeparopa potopa.
(2) Ncnonb3yeTcsi B 3aBUCMMOCTU OT KOPOOKM nepeaad gusaiiHa.
(3)Cwm. 7.3.7.2

113



FOCT P 54418.4—2013

CooTseTcTBie  Marepuan PaGouas BHYTpeHHsis
No*» Mo3uuus Bana O603Ha4eHne [B MMKpomeT- TEMI'LepaTYDa yucToTa
noAWWMHMKA pax] [cp [B MnkpomeTpax]

Ban Kopnyc Ban Kopnyc Ban Kopnyc fo B pa6ote
MOHTaxa

1 Hun3kaa ckopocTb
naaHeTapHoro
Hocutens

3 Huskaa ckopocTb
nnaHeTapHoro
4 Bas1a

5  CpeaHsa CKOpoCTb
nnaHeTapHoro
6  Hocutensa (2)

7 CpefHss CKOpoCTb
nnaHeTapHoro
HocuTens (2)

Huskaa ckopocTb
10 NPOMEXYTOYHOro
Bana

12
Bbicokas ckopocTb

13 NPOMEXYTOYHOro

Basia
14
15
Bbicokasi cKopoCTb
16  ana
17

(1) Hymepauusi, cooTBeTCTBYIOWAA MOMEHTY Kpy4YeHus OT BXOAa A0 BbIXOJa Basia U3 reHepaTopa potopa.

(2) Ncnonb3yeTcst B 3aBUCMMOCTU OT KOPOOKM nepeaad gusaiiHa.

(3) Cm.7.3.6.2

XK.5 PesynbTarthl pacueTa

>K.5.1 OCHOBHO pacyeTHbI CPOK CYX6bl NOAWNMHUKOB

OCHOBHOI4 pacyeTHbIA CPOK C/yX6bl NOALLMMHMKOB A1 CKOPOCTU W IKBUBAIEHTHOW HArpysku, BKIOYAA TOUKW
NPUNOXEHNA Harpy3kn CMELLEeHUs Ha nnaHeTax:

OKBVBa/IEHTHBIA MOMEHT KPYYeHUs: = [MOMeHT kpyyeHus] kH m

OKBMBa/IEHTHAaA CKOPOCTb: n”~ = [ckopocTb] MUH-'
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No:'!

~N o o0 b~ W N R

©

10

12
13
14
15
16
17

O603HaveHne
noALIMNHUKA

Mo3nuna sana

Hwnskaa ckopocTb
nnaHeTapHoOro Hocutensa

Hwn3kaa ckopocTb
nnaHeTbl

CpefiHasi ckopocTb  Nna-
HeTapHOro Hocutensa (2)

CpefiHAs cKopoCTb
nnaHetsbl (2)

Hwnskaa ckopocTb
NPOMEeXyTO4YHOro
Bana

Bbicokasi ckopocTb
NPOMEXyTO4YHOro
Baa

Bbicokasi ckopocTb
Basia

OcHoBHOW  Moauchuympo-
peRTUHT BaHHOe
XU3HM [r] OTHOLLEeHne
peWTuHra,
L+w W
XWU3HU

FOCT P 54418.4—2013

OCHOBHOE Lhmp: max
OTHOLLEHWNE mr [HIMM2]
peiiTuHra.

Lm,m

XN3HU

(1) Hymepauus, cooTBETCTBYIOLLAA MOMEHTY KpydeHust OT BXofa [0 BbIXoAa Bana U3 reHeparopa poTopa.
(2) Wicnonb3yeTca B 3aBUCMMOCTU OT AM3aiiHa KOpoOku nepeau.
XK.5.2 CTaTucTnyeckunii pacyeT noAwmnnHmKa

CTaTuyecknii pacyeT NOALWMMHUKOB, B TOM YMC/E TOUKM CMELLEHWS NPUMEHEHNS Harpy3ku Ha nnaHeTax Ans:

MakcMmasibHoro MomeHTa Kpydenus. va,
MakcMmasibHOro MOMEHTa KpyUeHUst.

= [kpy4eHune) kH-m

rev = [Kkpy4eHune) kH-m
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MakcuManbHbli MakcumarsnbHbIii
No!1> Mo3sunumsa Bana O6osHaveHne MOMEHT KpyueHust rey.MOMEHT KpyueHus
NATAKNUMKA
Cratuctunyeckas mex Cratuctuyeckas
[H/mm2] 6e3onacHoCTb [H/mm2] 6e30nacHOCTb
1 Huskas ckopocTb
2 nnaHeTapHoOro HocuTens
3 Hwuskaa ckopocTb
4 nnaHeTbl
5 CpejHsAs cKopocTb nna-
6 HeTapHOro Hocutens (2)
7 CpefHsa cKopocTb
nnaxetsbl (2)
8
9 Huskas ckopocTb
10 NPOMEXYTOYHOrO
Ba1a
n
12

Bbicokasi ckopoCTb
13  NPOMEXYTOYHOro

Bana
14
15
Bbicokasi cKopoCTb
16 Bana
17

(1) Hymepaums, cOOTBETCTBYIOLAA MOMEHTY KpyYeHUs OT BXOAa [0 BbIXOJ4a Basia U3 reHepartopa potopa.
(2) Wcnonb3yeTcs B 3aBUCMMOCTY OT AM3aiiHa KOpoGKu nepegau.

)K.6 BbiBOAbI

[oueHKa BO3MOXHOCTU NPUMEHEHUS]

[cooTBeTCTBYIOLLME KOMMEHTaPUM]
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